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O6 aBTOpE

Ipuk Matus (Eric Matthes), nmpernogaBaresib GU3UKH 1 MATEMATHKH, JKUBET Ha AJISICKe
u BejeT Kype Python HauasbHOTO yPOBHSL. IPUK THIIET TIPOTPAMMBI C IISITH JIET, 8 B Ha-
cTosAIIee BPEMsI 3aHUMAETCsT pa3paboTKOH TPOLYKTOB, KOTOPbIE UCIPABJISAIOT HEOYETHI
B cucteMe 00pa3s0BaHUsT M TIOMOTAIOT UCTIOJIb30BATh BO3MOKHOCTH MTPOTPAMMHBIX TIPO-
TYKTOB C OTKPBITHLIM KOIOM B cricTeMe 06pazoBanust. B cBOGOAHOE BPeMsI 3aHNMAETCST
ATBITUHU3MOM ¥ ITPOBOJINT BPEMSI C CEMBEI.

O Hay4yHOM peueH3eHTe

Kenner Jlas (Kenneth Love) — npenogasaress un nporpamvuct Python ¢ Muorosernum
ctaskeM. OH BBICTYTIAJ € TOKJIAIaMU U JIEKITUSMA HAa KOH(MDEPEHITUAX, 3aHUMAJICST TTPO-
(heccroHaIBHOM TIOATOTOBKOI, paboTasl BHEIITaTHBIM TporpaMmMuctom Python u Django,
a B HACTOSIIIEE BPEMsI BEJIET 3aHATHUS B KOMIIAHUY IUCTAHIIMOHHOTO oOpasosanus. Ken-
HeT TaKsKe IBJISIeTCS OMHUM U3 CO3/aTeieil maketa django-braces, TpeioCTaBISIONIETO
yao6Hble puMecH (Mixins) it npeacTaBieHuil Ha 6ase Kiaaccos Django. Kenatomiue
MOTYT 9HUTaTh ero coobimenus B TButrepe (@kennethlove).



Moemy omuy, komopwiil Huxozoa ne jicanen
8pemeniL, ymoobL OMEeMuUmMy Ha MOU BONPOCHL
10 NPOZPAMMUPOBANHUIO, U I8epY, KOMOPHLIL
moavKo Hauunaem 3adasamv MHe CE0U
80MPOCHL.



bnarogapHoCTu

ITa KHUra HUKOT/a ObI He TIOSIBIJIACH HA CBET 63 BETNKOJIETHBIX, YPE3BBIYANHO TTPO-
(dbeccroHanbHBIX COTPYAHUKOB usnarenbcrBa No Starch Press. Bunn Iomnox (Bill
Pollock) nipeaiosxkusn MHue HanucaTh BBOJAHBIN y4eOHUK, U 51 r1yOGOKo OyarogapeH emy
3a ato. Taiirep Oprman (Tyler Ortman) moMor npuBecTH B IIOPSIAOK MOU UEH Ha PaH-
Hell cTazuy MOAroToBKHU yepHoBoro BapuanTa. Jius Yensuk (Liz Chadwick) u Jlecn
IMTen (Leslie Shen) mpenocrauiu GeciieHHbIE OT3BIBBI HA HCXOIHBIE BADUAHTHI KK IO
riasbl, a DHH Mapu Yokep (Anne Marie Walker) nomoria mposicHUTbL MHOTHE 4aCcTH
kuury. Paitmn Xoddman (Riley Hoffman) orBeuas Ha Bce BOIPOCHI, KOTOPbIE BOSHIKAJIM
y MEHsI B IIPOIECCE TOCTPOEHUST TIOJTHOW KHUTH, 1 TEPIIETMBO MPEBPaIial MoK paboTy
B IIPEKPACHDII1 3aBepIIeHHbIH ITPOYKT.

Taxske xouy nobaarogaputh Kennera Jlasa (Kenneth Love), HayuHoro peiensenTa
kauru. S moznakomuiics ¢ Kennerom na kondepentmu PyCon, 1 ero aHTy31ua3M B OT-
HOTITEHUN sI3bIKa 1 coobimecTBa Python ¢ Tex mop HEM3MEHHO OCTABACS /IS MEHST
HUCTOYHIKOM TIPO(eCCHOHATBHOTO BIOXHOBEeHMs. KeHHEeT BhIIes 32 PAMKHI IIPOCTOI
POBEPKHU (GAKTOB; OH CJIEINT 32 T€M, YTOOBI KHITA TOMOTA/Ia HAYMHAIOIUM [TPOrPaM-
MucTam chOpPMUPOBATH OCHOBATEIbHOE TIOHMMaHMe st3bika Python u mporpamMuposa-
HUS B 11eJIOM. BMecTe ¢ TeM OTBETCTBEHHOCTb 32 BCE OCTABIINECS HETOYHOCTU JIEKUT
WCKJIOYUTEBHO HA MHE.

51 x0uy MOBIATOMAPUTE CBOETO OTIIA, KOTOPBIH TIO3HAKOMIIT MEHST C TIPOTPAMMIPOBAHUEM
B PaHHEM BO3pacTe 1 He MOHOSIIICS, UTOo 5T cIoMato ero obopyaosanue. Takke X0uy cKa-
3aTh criacu6o CBOEH JkerHe IPUH 3a MOIEPIKKY U MOMOIITb BO BpeMst pabOThl Haji KHUTOI
U CBOEMY CBIHY JBEPY, UbsT TI0O03HATETBHOCT TOCTOSTHHO CIY/KUT MHE TIPIMEDPOM.



BBepeHue

Y Ka)kZ0TO MPOTPaMMUCTA HAHIETCS CBOST UCTOPHUS O TOM, KaK OH HATIHCAJ CBOTO Tep-
BYIO ITporpammy. S Hauasn u3ydarb IpOTpaMMHUPOBAHUE ellle B IETCTBE, KOT/[a MO OTel]
pabotan Ha Digital Equipment Corporation, ofHy 13 BeAyLIIMX KOMIAHUN COBPEMEHHOMI
3PBI BBIYUCIUTETHHON TEXHUKU. S HaTMcasl CBOIO MEPBYIO MPOTrPaMMy Ha KOMIIBIOTEpE,
KOTOPBIN GBI COOPaH MOUM OTI[OM M3 Habopa KOMILIEKTYIONIUX B rojiBasie goma. Kom-
MBIOTEP TIPEACTABIISLI cO6OM crucTeMHyTo Taty (6e3 Kopiryca), TTOAKIIOYeHHYIO K K-
BHAType, a B KAUeCTBE MOHUTOPA NCHOIb30BAIACh MPOCTEHIIAs 3IeKTPOHHO-IydeBast
Tpy6Ka. Moeii TiepBoii porpaMMoii cTajia Urpa 10 OTTa/BIBAHIIO YHCE, KOTOPas BbI-
TJIsA/IesIa IPUMEPHO TaK:

Al 3arapgan 4ucno! MonpobyiTe oTragatb Moe 4yucno: 25
Cnvwkom mano! Cnepyiowan nombiTka: 50

Cnvwkom MHoro! Cnepywwas nonbiTka: 42

BepHo! XoTuTe chirpaTb cHoBa? (Aa/HeT) HeT

Cnacubo 3a urpy!

Hukorza e 3a0y1y, Kak JOBOJIEH 51 ObLJI, KOIJIa MOSI CEMbsI UTPaJia B HAIIMCAHHYIO MHOI
urpy u Bce paboTano TOYHO TaK, Kak s 3aLyMaJl.

Mown paHHME TIepeKUBAHIS NMEH AAJIEKO0 UAYIHe TocaeAcTBIA. OueHb IPUSTHO HOo-
CTPOUTH HEYTO, IPpeHa3HAYEHHOE JIJIs1 KOHKPETHOM 11eJI1; HEYTO, YCIIEIIHO pelaloliee
cBolo 3a1a4y. [Iporpammbl, KOTOpbIE 1 1K1Y ceifyac, HAMHOIO cepbe3Hee MOMX JIeTCKUX
HOIIBITOK, HO YYBCTBO y/IOBJIETBOPEHISI, KOTOPOE sI OIIYIIAI0 OT BUjia paboTaorieii mpo-
TPaMMBI, OCTAETCSA MPAaKTUUCCKU TEM JKeE.

[Ina Koro HanucaHa 3Ta KHura?

[lenb 9TO# KHUTH — KaK MOKHO OBICTPEE BBECTH YUTATENSA B KYPC eJa, 4TOOBI TOT
Hauas nucarh Ha Python paGorocrocobHbie iporpaMMbl (MTPbI, BU3yau3al[iK
JIAHHBIX ¥ BEO-TPUJIOKEHUS ), ¥ OJHOBPEMEHHO 3AJI0KUTh OCHOBY B 06J1acTh Mpo-
IrpaMMUPOBAaHU, KOTOPas MPUTOJUTCI eMy Ha IPOTSKeHUN Beell sku3nu. Knura
HamCcaHa s Jiofeit 11060ro Bo3pacTta, KOTOPbIe TPesk/ie HUKOT/a He TIPOTPaMMI-
posasu Ha Python mnau Boobie HuKoOra He TPOTPAMMUpPOBaIU. ECiu Bbl XOTHTE
OBICTPO UBYUUTH a3bl IPOTPAMMHUPOBAHUST, YTOOBI COCPEAOTOUNTHCS Ha MHTEPECHBIX
MPOEKTAaX, a TaKXkKe IMPOBEPUTDH CBOE TTOHMMAHKUE HOBBIX KOHIIENIINI HA cojlepKa-
TeJIbHBIX 3a/layaX — dTa KHUTIa /14 Bac. KHura Takke IpekpacHo MOJAXOAUT /s
npernoaBatesiei, )Kesaolnux IpeAJoKUTh BBOJHBIN Kypc IPOrpaMMUPOBaHN,
OCHOBAHHBIH Ha IIPOEKTAX.



14 BeeneHue

YeMy 3Ta KHMUra Bac HayuuT?

Llenb KHUIM — cIe/IaTh BaC XOPOIIMM IIPOrPaMMUCTOM BOOOIIE 1 XOPOILIAM IIPOrPAMMIK-
crom Python B yactaoctu. Ilporecc 06yuenus Gyaer ahPeKTuBHbIM, U BbI IpuoOpereTe
MHOTO TIOJIE3HBIX HABBIKOB, TaK KaK s TIPEJCTaB/II0 OCHOBATEJIbHOE BBeIeHNE B 00IIINe
KOHLEILUU IIporpaMMupoBanust. Ilocse TOro Kak Bbl epeBEpHeTe IOC/IeIHIOI CTpa-
HUILY, Bbl OyJIeTe FOTOBbI K 3HAKOMCTBY ¢ GoJiee cepbe3HbIMU BO3MOKHOCTsME Python,
a U3ydyeHHe Balero CJAeAyIIero i3blka MpOrpaMMUPOBAHIUS TOKE YIIPOCTUTCS.

B niepBoii yacty Kauru OyAyT NpecTaBieHbl 0a3oBble KOHIIENIINU IPOrPaMMUPOBAHUS,
KOTOPbI€ HEOOXOIMMO 3HATD JIJIsE HalcaHus porpamm Python. 9ty konuenimm Hidem
HE OTJINYAIOTCS OT TeX, KOTOPbIE PACCMATPUBAIOTCS B HaYaJIe U3yUEeHUsT TIOUYTH JTH060T0
SI3bIKa TPOTPAaMMUPOBAHUSL. BBl TO3HAKOMUTECH C PA3HBIMU BU/IAMU JIAHHBIX 1 BO3MOJK-
HOCTSIMU XpaHEHUA JaHHBIX B CITUCKAX U CJIOBApsAX. Bbl HayunTech co3/1aBaTh KOJLIEKITNN
JaHHBIX ¥ 9P (PEKTUBHO paboTaTh ¢ ITUMK KOJJIEKIMAMU. B yacTHOCTH, 1IMKJIbI while
1 if MO3BOJISIOT BBITIOTHSTH OTpe/ieJIeHHble )parMeHThl KO/a, eCJI HEKOTOPOe yCJIOBIe
WUCTUHHO, U BBITIOJHSATH JIpyrue (hparMeHTbl B IPOTUBHOM CJIy4ae — 9TH KOHCTPYKIUN
OY€Hb CUJIbHO [IOMOTAIOT IIPY aBTOMAaTU3AINH ITPOIIECCOB.

Bbl HayuuTeCh MOJIyYaTh BXOJAHBIE JaHHBIE OT MOJIb30BATEIs, YTOOBI BAIlU TPOTPAMMBI
CTaJI UHTEPAKTUBHBIMU, ¥ BBITIOJHATH UX JI0 T€X TI0P, TIOKA [10JIb30BATENb OCTAETCS aK-
TUBHBIM. Tak:ke BBl y3HaeTe, KAk HAMUCATh (DYHKIIUU [IJIT MHOTOKPATHOTO BBITTOJTHEHUS
HEKOTOPBIX YacTel BAIINX TPOrPaMM, 4TOOBI BbI OIUH Pa3 IPOrPaMMHUPOBAIN HEKOTOPOE
JIeHiCTBIE, & TIOTOM MOTJIM UCIIOJB30BATh €r0 CTOJBKO Pa3, CKOJIbKO norpedyercs. 3a-
TEM 3Ta KOHIENIUs OYIeT pacipocTpaneHa Ha Ooiee CI0KHOE TIOBEIEHIE C KITaCCaM,
YTO TIO3BOJIUT JIake OTHOCUTEHLHO TIPOCTHIM MTPOrPaMMaM PearupoBaTh Ha MHOKECTBO
pa3Hoo6pasHbIX cuTyaluii. Bel HaydrTech mucaTh IPOrpaMMbl, KOPPEKTHO 0OpabaThi-
BaloII[lie MHOTUE TUIIUYHbIe OmUOKU. [Tociie 3HAKOMCTBA ¢ Ha30BBIMU KOHIIEIITHSIMU
MBI HAIHIIEM HECKOJIBKO KOPOTKUX TIPOTPAMM [IJIsT pellieHnsT KOHKPETHBIX 3aa4d. Ha-
KOHEII, BbI C/IeJIaeTe MePBbIE MIATY HA ITYyTH K IIPOrPAMMUPOBAHIIO CPEIHETO YDPOBHSI: BbI
HAYYUTECH [TUCATH TECTHI JIJIST CBOETO KOJIa, YTOOBI BB MOTJIN TIPOJIOJIKATH PazpaboTKy
porpaMm, He GECIIOKOSICh 0 BO3MOKHOM BHeceHUH oin6ok. Best madopmarnmst yactu [
MOJITOTOBUT Bac K GoJIee CIOKHBIM 1 MACHITAOHBIM ITPOEKTAM.

B uactu I1 3nanus, nosrydennsie B yactu I, GyayT IpUMEHEHbI 17151 TOCTPOEHUST TPEX IIPO-
€KTOB. BbI MOJKeTE B3SIThCS 32 JIIOOBIE M3 9TUX TIPOEKTOB B TOM TIOPSIZIKE, KOTOPBIIA JIydIIie
HOAXOAUT ik Bac. B mepsoM nipoekte (riasbl 12—14) Gyaer cosgana urpa-<«CTpesisiKas
B CTUJIE KJIaccuueckoro xuta Space Invaders, cocrosiast n3 MHOTUX yPOBHEIT ¢ HapacTa-
IOTIEl CJI0KHOCTBIO. TTocsie 3aBePIeHusT 9TOTO MTPOEKTa BbI Gy/IeTe 3HATH MHOTOE 13 TOTO,
4TO HEOOXOAUMO 3HATh I PaspaboTKU cOOCTBEHHBIX 2D-1rp.

Bropoii npoekT (raasbl 15—17) mosHakoMuT Bac ¢ BuUsyaausanueil ganabix. YToOb
pazobpaThCst B OTPOMHBIX 00beMax JOCTYITHON WHGOPMAIIUY, CIIEIHATUCTHI 10 aHa-
JIU3Y JTAHHBIX MPUMEHSIOT Pa3InYHbIe CPEACTBA Busyanusaiuu. Ber Oyznere paborath
¢ Habopam¥ JIaHHBIX, TEHEPUPYEMBIMHU B TIPOTPAMMaX; HaOOpaMU JIAHHBIX, 3arPy KeH-
HBIMU U3 CETEBBIX MCTOYHUKOB; U HAOOPaMU JIaHHBIX, KOTOPBIE 3arPY KAIOTCS Ballleil
mporpaMMoit aBTomMarndecku. Ilocie 3aBepuieHns 9TOTO MPOEKTA BBI CMOJKETe MICATh
nporpaMMel, obpabaTeiBaoniue 60biue HabOPbl TaHHBIX U CTPOSIIIE BU3YaIbHBIC
MIPe/ICTaBIEHNS COXPAHEHHOU NH(MOPMAIIUH.
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B tperbem npoekre (riasbr 18—20) 6yzer mocTpoeHo HeGoIbIoe BeO-IIPUI0KEHIE
Learning Log. 9TOT IpOEKT 103BOJISAET BECTH JKYPHAJ HOBBIX UJI€H 1 KOHIIEIINI, KOTO-
phIe BBI Y3HAJIN B XO7Ie N3yueHns KOHKpeTHOH TeMbl. [lop3oBaTess mpuroxeHust cMo-
JKET BECTU Pa3Hble KyPHAJIbI 110 PA3HBIM TeMaM, CO3/IaBaTh yYeTHbIC 3alIUCH U HAYMHATD
HOBBIE JKypHAJIbL. Bl TakKe y3Haere, Kak pa3BepHyTh CBOii IpoekT B MHTepHeTe, yToObI
OGO KeTaomuit MOT paboTaTh ¢ HUM OTKY/Ia YTOIHO.

NoyeMy umeHHo Python?

Kask bt To/1 st 321y MbIBAIOCH HAJ[ TEM, TIPOJIOJIKATD Jin MHe pabotarh Ha Python wri ke
TepeiiT Ha IPYTOH A3BIK — BEPOSTHO, H0Jiee HOBBIH B MUpe MporpamMMupoBantist. U Bce
JKe 51 IpooJKalo paboraTth Ha Python nmo Mmuorum npuunnam. S3eik Python nesepostio
a¢deKTUBEH: Balli MPOTPaMMBI JeIat0T O0JIbIIe, YeM MHOTHE JIPYTHE SI3BIKU, B MEHb-
mmeM o6beme koza. Crurrakcuc Python Takske mO3BOJIsIET MHCATh «IUCTBIN» KO, Baii
Koz OYZIeT JIErKo 4iTaThes, y Bac OymIeT MeHblne IpodeM ¢ OTJIaAKOI U paciiupeHueM
MPOTPaMM 0 CPABHEHUIO C IPYTUMHU A3BIKAMH.

Python mcmomb3yeTest 15T pasubIx meseil: IIsT CO3Manus UTP, TTOCTPOEHMS Beb-
MPUIIOKEHWH, PeleHn il GusHec-3a/1ad 1 pa3paboTKU BHYTPEHHUX WHCTPYMEHTOB JIJIsT
BCEBO3MOJKHBIX MHTEPECHBIX IIPOEKTOB. Python Takske MMPOKO IPUMEHSIETCST B HAYIHON
06JIaCTH [T TEOPETHUECKUX UCCTEIOBAHUH T PETTEH ST TIPIKIAHBIX 3a/[a4.

Bripouem, onHoil U3 caMbIX BayKHBIX TIPUUYIH JIJs UCTOIb30Banust Python ayist mems
ocraetcs coobitectso Python, cocTostiee n3 HEBEPOATHO Pa3HBIX 1 OJIATOKETATETbHBIX
softeit. Coob11IecTBO UTpaeT UCKITIOUUTETHHO BAKHYO POJIb B TIPOrPAMMUPOBAHIH, 10-
TOMY YTO TPOTPAMMHUPOBAHNE He SIBISETCS CYyTy60 HHAMBUAYATLHBIM eJI0M. MHOTIM
U3 HAC, JIaKe CAMBIM OIBITHBIM MIPOTPAMMHUCTAM, TIPUXOUTCS 0OPAIIATHCS 32 COBETOM
K KOJIJIETaM, KOTOPBIE Y3Ke peliajiu noxoxue 3agaun, CyiiecTBoOBaHue JAPY;KHOTO, 100po-
JKeJTATeLHOTO cOOBIecTBa TTOMOTAET PEIaTh 3ajiaun, u coobiectso Python roroso
NPUITH Ha TIOMOIIIb JIIO/AM, ¥ KOTOPbIX Python siBiisiercst iepBbIM SI3bIKOM TIPOTpaM-
MUPOBaHUS.

Python — 3ameuaTesbHBbIIT S3bIK, TaBaiiTe ske GpaThest 3a A€710!

OT u3paTenbCcTBa

Baimm 3ameuanust, peisio;KeHns, BOTIPOCHI OTIIPABJISITE 0 aJIPeCy 3JIEKTPOHHON MOYTHI
comp@piter.com (u3natembcTBO «IInTepy, KOMIbIOTEPHAS PEIAKITHS).

Mbr 6yzieM pajibl y3HATh Ballie MHEHME!

Ha Be6-caiite usgarenscrsa http://www.piter.com BbI Haiizere 1oApoOHYI0 HHPOPMALIUIO
0 HAIINX KHUTaX.



YacTtb I
OcHoB®bI

B yactvt I 3Toi KHMUIM NpeacTaBfieHbl 6a30Bble KOHLEMNLMIU, HEOEXOAUMbIE ANS HAMUCaHMS
nporpamMM Ha sisbike Python. MHorne 13 3TMx KOHLENUMIA BCTPEYatoTCsl BO BCEX S3blKax Mpo-
rpaMMUPOBaHKSI, MO3TOMY OHM MPUrOAATCS BaM Ha MPOTSXKEHWUWN BCEN Kapbepbl NPOrpaMMUCTa.

B rnaBe 1 Bbl ycTaHoBWTe Python Ha CBOW KOMMBIOTEP U 3aMyCTUTE CBOO MEPBYIO NMPOrpamMMmy,
KOTOpasi BbIBOAMT Ha 3KpaH cooblueHve Hello world/. B rnaBe 2 Bbl HAYUNTECb XPaHUTb WH-
dopMaumio B NepeMeHHbIX, paboTaTb C TEKCTOBLIMU U YMCIOBLIMU AaHHLIMU.

B rnaBax 3 1 4 Bbl NO3HAaKOMWUTECH CO CrUckaMu. CNUCKM NO3BONSIOT XpaHUTb 11060 06beM
MH(OPMaLIMM B OAHON NEPEMEHHOM, YTO MOBLILIAET 3P EKTUBHOCTL paboThl C AaHHLIMU. Bbi
cMoXeTe paboTaTb C COTHSIMU, ThiCSHaMM U AaXKe MUMMIMOHAMW 3HAUYEHMWIA BCErO B HECKOSbKMX
CTpoKax Koaa.

B rnaee 5 6yayT npeacrtaBnieHbl KOMaHbl if. C UX MOMOLLbIO Bbl CMOXETE HanmucaTb Kof,
KOTOpbIN AeNaeT YTo-TO OfIHO, €C/IN HEKOTOPOE YCNOBUE UCTUHHO, U UTO-TO [ApPYroe, eciu
YC/IOBME HE BbIMOHSAETCS.

naBa 6 NokasbIBaeT, Kak MCNoib30BaTh croBapu Python, cBsi3biBaloLMe pa3Hble BUAbI UH-
dopmaumm. CnoBapw, Kak M CrMMCKK, MOMyT COAEPXKaTb CTOSIbKO MHOPMaLMK, CKOSTbKO Bbl
3aX0TUTE B HUX MOMECTUTb.

B rnaee 7 Bbl HAyuMTeCh NOJyYaThb AaHHbIE OT HOﬂbSOBaTEHEVI, yTO6bI Baln nporpamMmmsl Ctanu
WHTEpPaKTUBHbLIMU. Takxe B 3TOW rnaBe onucaHbl LMKIIbI while, MHOFOKPaTHO BbIMONHAOWME
6n0kn KOAa, NOKa HEKOTOPOE YyCNoBME OCTaeTCA UCTUHHbBIM.

B rnaBe 8 Bbl 3aliMeTech HanucaHneM hyHKLMIA — MMEHOBaHHbIX 6/10KOB KoAa, KOTopble pe-
LIAIOT KOHKPETHYIO 3a/1a4y M 3arycKaloTcs Toraa, koraa notpedyeTcs.

B rnaBe 9 npencTaBneHbl KNacchl, NpeaHasHayeHHble Ans MOLEMPOBAHUS peasibHbIX 06b-
€KTOB: cobaK, KOLEK, /Itofel, MalmH, pakeT v T. 4. C X NMOMOLLbIO Bbl CMOXETE NPeACTaBUTb
B CBOEM KOZE Jt0Bble CyLHOCTH, peasibHble Unn abCTpaKTHbIE.

naBa 10 HayuuT Bac paboTaTb C aiinamm 1 obpabaTbiBaTb OLIMOKM, YTODLI BalX NPOrpaMMbl
He 3aBepLUan1cb aBapuiHO. Bbl y3HaeTe, kak COXpaHUTb JaHHbIe Nepes 3akpbiTMEM Mporpam-
Mbl M CHOBA 3arpy3uTb MX Mpu 3arycke nporpaMmbl. B 3Tol rnaBe paccMaTpuBarOTCS UCKIIHO-
yeHust Python; ¢ nx NnomoLLbto Bbl CMOXeTe NpeaBuAETb BO3MOXKHbIE OLLUMOKM 1 OpraHn30BaTb
NX KOppeKTHYyt0 06paboTKy B nporpaMmax.

B rnaBe 11 Bbl HayunTeCh NMCaTb TECTbI ANA KoAa. TecTbl NPOBEPSIOT, YTO Balla NporpaMma
paboTaeT TaK, Kak npeanonaraerca. B pesynbTate Bbl CMOXKETE PacLUMPATL CBOW NMPOrpaMMbl,
He 6ecroKosicb 0 BO3MOXHOM BHECEHMM HOBbIX OLUMEOK. TECTMPOBaHWE — OAMH 13 NepBbiX
HaBbIKOB, OT/INYAIOLLMX HOBUYKA OT MPOrpaMMMCTa CpeHEro YpoBHSI.



Hauyano paboTsl

B 9r0ii riaBe BbI 3aIlyCTUTE CBOIO IIEPBYIO IporpaMMy Ha ssbike Python, hello_world.
py. CHauajia BbI [IPOBEPUTE, yCTAaHOBJIEH Jin Python Ha BaiieM KOMIIbIOTEpPE, U €CJIH
HeT — ycraHoBuTe ero. Takxke OyIeT yCTAaHOBJIEH TEKCTOBBII PEJAKTOP JJIS HOATOTOBKU
nporpamm Python. TekcToBbie pelakTopbl pacrosHaior ko Python u Beiiesstior cun-
TaKCHYeCKUEe KOHCTPYKIIUU BO BPeMsi pabOThI, YIIPOIIast MIOHUMAHUE CTPYKTYPBI KO/Ia
PaspabOTUUKOM.

lMNoaroTtoBka cpeabl NPOrpamMMMUpPOBaAHUS

[Tommepskka Python cierka orsiaaercst B pasubIX OMEPAIMOHHBIX CHCTEMAX, TOITOMY
BbI JI0JIKHBI YYUTBIBATH HEKOTOPBIE ACIIEKTHL. B 9TOM TJIaBe IIpeicTaBIeHsbl [Be OCHOBHbIE
Bepcuu Python, ncrosb3yemblie B Hallle BpeMst, 1 OIUCAHbI OCHOBHbIE JeiCTBUS 110 Ha-
crpoiike Python B Bareit cicteme.

Python 2 n Python 3

Ceituac moctymast aBe Bepenn Python: Python 2 u 6osee HoBas Bepcust Python 3. Kask-
JIbII SI3BIK ITPOTPAMMUPOBAHMS PA3BUBAETCS C OABJICHUEM HOBBIX el U TEXHOJIOT U,
u pazpaborunku Python HeyctaHHO TPyASITCS HAJ TeM, 9TOOBI CAEIATDh SI3bIK Gosiee
MOIIIHBIM U THOKMM. MHOTHME U3MEHEHMS UMEIOT BTOPOCTEIIEHHBIN XapaKTep U MaJio-
3aMETHBI Ha TIEPBBII B3MJISAM, HO B OTAETBHBIX CIy4Yasix KO, HamucaHHbiii Ha Python 2,
HEKOPPEKTHO paboTaeT B CUCTEMaX ¢ yCTaHOBJIEeHHOU noanep:xkkoil Python 3. B kuure
st Oy/ly yKasblBaTh Ha CyIlecTBeHHbIe pasanuus Mexay Python 2 u Python 3, tak uro BbI
CMOJKETe CJIe[IOBaTh IIPUBEICHHBIM HHCTPYKIIUAM HE3aBUCHUMO OT UCIIOJIb3YEeMOI BEPCHHL.

Ecum B Bameii cucremMe ycTaHOBJIEHBI 00€ BEPCUU WK BBI elle He ycTaHosuu Python,
ucronnayiite Python 3. Ecoiu B Batreii cictemMe ycTaHoBIeHa TOMKO Bepewst Python 2
U BBI IIPE/IIIOUUTAETE C XO/Y B3SIThCS 3a HAIlMCAHKe KOJIa, He JKeJiast BOBUTBHCS ¢ YCTaHOB-
Koii, Haunute ¢ Python 2. Ho uem ckopee BbI iepeiiziere Ha Python 3, Tem syuie — Bce
JKe I10JIe3Hee UCII0/Ib30BaTh CaMylo HOBYIO BEPCUIO.

BbinonHeHne dparmeHToB Koaa Python

B nocrasky Python BXoAUT HHTEPIIPETATOP, KOTOPBIN BBIIOIHSIETCS B TEPMUHAIBHOM
OKHE ¥ Mo3BoJIisteT onpoboBath hparMenTsl Koga Python Ges coxpanenus u 3amycka
BCell TPOrPaMMBbl.
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B aroii kHUre BeTpeyaloTes ¢pparMeHTsl Caeyonero Bujia:

©® >>> print("Hello Python interpreter!™)
Hello Python interpreter!

JKupHbIM MIprTOM BBIZIETIEH TEKCT, KOTOPHIN BBl BBOJUTE W BHITIOJNHSIETE HAKATHEM
kaasuiny Enter. BoJibIIMHCTBO IPUMEPOB B KHUTE IIPEACTaBIIseT co00ii HebGoblme ca-
MOCTOSITEJIbHBIE ITPOTPAMMBI, KOTOPBIE 3aITyCKAIOTCSI U3 PEIAKTOPA, IIOTOMY YTO UMEHHO
Tak BbI OyzieTe mcaTh OOJIBIIYIO YacTh CBOEro Koga. Ho B HeKOTOPBIX caydasx 6azoBbie
KOHIIETUH OY/IyT TPOUJLTIOCTPUPOBAHBI ceprell ParMeHTOB B TEDMUHAILHOM CEaHCe
Python myia 6osiee abdeKTUBHOI JeMOHCTPAIMN OTAEIbHBIX KOHIemuit. Kaxprii pas,
KOT/[a B JIMCTUHTE BCTPEYAIOTCS TPU YIJIOBbIe CKOOKU @, 9TO 0O3HAYAET, UTO IIE€Pe] BaMU
BBIBOJ TEPMUHAJILHOTO ceanca. Bckope Mbl 0poOyeM BO3MOKHOCTD TIPOTPAMMIPOBAHUST
B MHTEPIIPETATOPE JIJIsl BAIlleil CUCTEMBI.

Hello World!

B Mupe nporpaMMUpoBaHus U3AaBHA TPUHATO HAYMHATH OCBOEHHE HOBOTO SA3BIKA C IIPO-
IpaMMbI, BBIBOJIsAIIEH Ha aKpaH coobtienune Hello world! — cunrtaercst, 4T0 970 IPUHOCUT
yaauy.

Ha sasbike Python nporpamma Hello World cocrout Beero us omoii crpoku:

print("Hello world!")

Jlaske Takas mpocTas IpoTrpaMMa BBITIOJHSET BIOJHE KOHKpeTHYo ¢GyHKIuo. Ecan
OHa 3amyCKaeTcsT B Baleil CHcTeMe, TO 1 JIohast TTIPOTpaMMa, KOTOPYIO BBl HATTHIITETE
Ha Python, Toxe posskaa 3amyckaTbest HopMasibio. O TOM, KaK HAITUCATD 3TY TPOrPaMMy
LTS Batiell KOHKPETHOM CUCTEMBbI, MBI TOTOBOPUM Y Tb HITKE.

Python B pa3HbIx onepaLnoHHbIX CUCTEMAX

Python siBiistercst Kpocc-T1aT(hOPMEHHBIM SI3BIKOM TIPOTPAMMUPOBAHUST; 9TO O3HAYA-
eT, 4To OH paboTaeT BO BCeX OCHOBHBIX OIePallMOHHbIX cucTeMax. JIiobast mporpaMma
Ha s13bIKe Python, Hanucannas BaMu, Z0/IKHA BBIIOIHATHCS Ha JTI0O0OM COBPEMEHHOM
KOMIThIOTEPE € YCTAHOBJIECHHON moiepskKoii Python. Bripouem, crioco6b1 HacTpOnKM
Python st pasHbIX OTEPAIIMOHHBIX CUCTEM CJIEIKA OTIMYAIOTCS.

B aToM paszesne Bbl y3HaeTe, Kak IOArOTOBUTh Python k paboTe 1 3aIyCTUTh IPOrpaMMy
Hello World B Bameii cucreme. CHadajia Bbl IPOBEPUTE, YCTAHOBJICHA JIU MO/IEPIKKA
PythOIl B Ballen CUCTEME, N €CJIN HET — YCTAHOBUTC €€. 3areM BbI YCTaHOBUTE IIPO-
CTOIl TEKCTOBBII peJakTOp U coXpaHuTe IycToii daiin Python ¢ umenem hello_world.
py. Haxoner, Bbl 3anycrure nporpammy Hello World w ycrpanvre Jo0ble HEOJIa{KH.
JtoT poilecc 6yz[eT OIIMCaH JId BCEX OIIEPAIIMOHHBIX CUCTEM, TaK YTO B UTOIE€ B BalllEM
PacCHoOpsIKEHUH TOABUTCS IIPOCTas U yaoOHas cpefia IporpaMMupoBanus Ha Python.

Python B cucteme Linux

Cucrembl cemeiicta Linux opueHTUPOBaHbI Ha TPOTPAMMUCTOB, TOTOMY TIO/IJIEPIKKA
Python yxe ycramnosmrera #a 60apIHHCTBE KOMTIBIOTEPOB Linux. Jlioan, KoTopbie
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3aHUMAIOTCS Pa3paboOTKON 1 cOnpoBoKIeHUEM Linux, 05K1Ia10T, YTO B KAKOH-TO MO-
MEHT BbI 3aliMeTeCh MPOrPAMMHUPOBAHUEM, U BCSIUECKHU CIIOCOOCTBYIOT aTomy. [To aToit
TIpUYWHE 71 TIepexo/ia K TPOrPpaMMUPOBAHIIO BaM MTOUTH HUYETO He TPUIETCs yeTa-
HABJIMBATh, & KOJMUYECTBO HEOOXOIMMBIX HACTPOEK OYIeT MUHUMATHHBIM.

Mposepka Bepcun Python

OTkpoliTe TepMUHAJIBbHOE OKHO, 3aIlyCTUB TIPUJIOKEeHe Terminal B Bamieil cucreme
(8B Ubuntu Haskmure kiaaumm Ctrl+Alt+T). UToOsl IPOBEPUTH, YCTAHOBIEHA JIN MO/~
nepxka Python B Bameii cucreme, BBeguTe KOMaHIy python (CO CTPOUHOI OYKBHI ).
Ha sxpane nosiButcst mHGOpMaIms 0 ToM, Kakast Bepcust Python y Bac ycraHoBJieHa,
U [IPUTJIALIEHUE >>>, B KOTOPOM MOKHO BBOJAMTBH KoMaH bl Python:

$ python

Python 2.7.6 (default, Mar 22 2014, 22:59:38)

[GCC 4.8.2] on linux2

Type "help", "copyright", "credits" or "license" for more information.
>>>

IroT BBIBOA coobinaet, uto Python 2.7.6 B HacTosmee Bpems siBiagerca Bepeueii Python
10 YMOJIYAaHUIO, YCTAHOBJIEHHOU Ha JanHoM Komimbiotepe. Haskmure Ctrl+D mim Be-
aTe exit (), yToObl BHINTY U3 mpuramierss Python u BepHYThCs K TIPUTJIAIICHUTO
TePMUHAJIA.

Y0661 ipoBepuTh Hammuyne Python 3, BO3MOKHO, BaM IIPUIETCS YKA3aTh 9Ty BEPCHIO;
UTAK, IasKe TP TOM, 9TO B KAYECTBE BEPCUM 10 YMOJYAHUIO B BRIXOAHBIX JAHHBIX yKa3aH
Python 2.7, monpoGyiite BBecTH KOMaHLy python3:

$ python3

Python 3.5.0 (default, Sep 17 2015, 13:05:18)

[GCC 4.8.4] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

3 BBIXOIHBIX JAHHBIX BUJIHO, YTO B CUCTEME TAKIKe yCcTaHOBJIeHa Bepcust Python 3, Tak
UTO BBI CMOKETE UCTIOMB30BATD JTOOYIO 13 3THX Bepenit. Kaskiprit pas, Kor/a BbI BeTpeva-
ere KOMaH/y python B 9TO¥1 KHUTE, BBOAUTE BMECTO Hee KOMaHjLy python3. B Gosbimm-
crBe queTpubyTBoB Linux mogaep:xka Python yxe ycranosmena, Ho, eC/im 1o Kakoii-To
MPUYUHE B BAlllel CICTEME ee HeT MK Ballia cucteMa Oblia yKoMIiiektoBana Python 2,
a Bbl XoTHTE ycTaHoBUTh Python 3, o6paiaiitech k IpuIoKkeHnIo A.

YcTaHOBKa TEKCTOBOMO peaakTopa

Geany — npocToii u yo6HbI TEKCTOBBINA PEJAKTOP; OH JIETKO YCTAHABJINBAETCS, 10~
3BOJISIET 3aITyCKATh MPAKTUIECKN JTOObIe TPOTPAMMBI TIPSIMO 13 PelakTopa (BMECTO
TepMUHaja) U UCIOIb3yeT LBETOBOE Bbllelenne CUHTAKCUCA, a KO/ BBIIIOJIHAETCS
B TEPMUHATIBHOM OKHe. B npusoskennn b npusenena nndopmalus o Apyrux TeKCTOBLIX
pelakTopax, HO s peKOMeH/yI0 UCI0Jb30BaTh Geany, ecyii TOJIbKO y BaC HET BECKUX
MIPUYXH J1ist PaGOTHI B IPYTOM PEfaKTOpeE.

B GosbiimaceTse cucreM Linux yeranoska Geany BBITIOJNHSAETCS OJHON CTPOKOi:

$ sudo apt-get install geany
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Ecimn komanza He paboTaet, o6paliaiitech K MHCTPYKLUSM 10 aapecy http.//geany.org/
Download/ThirdPartyPackages/.

3anyck nporpammbl Hello World

YT06bI 3allyCTUTH CBOIO TIEPBYIO IIporpamMmy, otkpoiire Geany. Hakmure KiaBuiry
Super (oHa TaksKe yacTo HasbiBaeTcs Kaasuiieir Windows) u Haiiaure Geany B Batieit
cucreme. Coazaiite SpJbIK, TEPETANIMB 3HAYOK HA TTAHEJb 3a/[a4 WU Pabovnii CTOJI.
CoszpaiiTe mamky /i CBOUX IIPOEKTOB U IpucBoiiTe eit mmg python_work. (B nmenax
(aiiyIoB M TATIOK JIydIile NCIOJIb30BaTh OYKBbI HUKHETO PErHCTPa M CHMBOJIBI MO
YEepPKUBAHWS, TOTOMY YTO 3TO COOTBETCTBYET coryamieHussM o6 nmerax Python.)
Bepuutecs k Geany u coxpanute mycroii ¢aitn Python (File » Save As) ¢ umenem
hello_world.py B mamke python_work. Pacuupenue .py coobuiaer Geany, 4to aiis co-
nepxut porpammy Python. Ono taxske mosckasbiBaetT Geany, Kak CIe/[yeT 3aycKaTh
MIPOTpaMMy U KaK MPABUJIBHO BBIJEIUTD 2JIEMEHTBI CHHTAKCHUCA.

ITocsie Toro xak (aiia GyaeT cOXpaHeH, BBEIUTE CIIEAYIOILYI0 CTPOKY:

print("Hello Python world!")

Ecim B cuctemMe ycTaHOBIEHO HECKOTBbKO Bepewit Python, mpocienanre 3a TeM, 9To-
661 B Geany Obl1a HacTpoeHa mpasuiabias sepcusa. OTkpoiite oxHo Build » Set Build
Commands. B okHe ipuBeieHsr KomaH 161 Compile 1 Execute, psiioM ¢ KasKIoi 13 KOTOPBIX
pacroslaraercst komanga. Geany mpeznoJaraer, YTo IPaBUIBHOI KOMAH/ION B KayK/IOM
ciydae siBJsietTcs python, Ho, eciu B cucTeMe I0JIKHA UCIIOIb30BaThCsl KoMaHa python3,
HACTPOUKY HEOOXOIMMO U3MEHUTD,

Eciit komana python3 paboTajia B TepMUHAIBHOM CeaHce, M3MeHUTe KoMat bl Compile
u Execute Tak, yto6b1 B Geany ucnosbsosajics uarepnperatrop Python 3. Komanga
Compile o1:KHa BBITJISIIETD TaK:

python3 -m py compile "%f"
Komania go/kHa ObITh BBEJIEHA TOYHO B TaKOM Bujie 6e3 Maeiimmx nsmenennii. IIpo-
clleiuTe 3a IPABUIBHOCTBIO PETUCTPA CUMBOJIOB M PACCTAHOBKU ITPOOEJIOB.
Komana Execute 1osxna BoIrigaeTb Tak:

python3 "%f"

U croBa THaTeabHo TPOBePbTe TPOGETBI 1 perrcTp cuMBooB. Ha puc. 1.1 moxasario,
KaK 9TH KOMaH/Ibl IOJIKHBI BBITJISETh B MeHIo KoHdurypanun Geany.

Terneps BoinoTHUTE Tiporpammy hello_world.py: BeiGepuTe koMaH Ly MeHio Build » Execute,
HIeJIKHUTE Ha KHOTIKe Execute (¢ mrecTepenKaMn) Wi HAKMUTE KiaaBuiry FJ.
Ha skpane nmosiBisieTcst TepMUHAIBHOE OKHO CO CJIEIYIONTUM BBIBOJIOM:

Hello Python world!

(program exited with code: 9)
Press return to continue

Eciut BBI He yBUIETH 9TO COOOIIEHTE, TPOBEPHTE KAK/BIH CMBOJI BO BBEIIEHHOIT CTPOKE.
Mozker, BbI cirydailHO Habpasiu print ¢ nponucHoii 6yksbi? IIporycTuiiu oty uim obe



MoaroToBka cpeabl NPOrpaMMmMpoOBaHUS 21

Set Build Commands

# Label Command Working directory  Reset
Python commands
1. [ Compile

]
4| |
3. | |

Error regular expression:

[#]

python3 -m py_compile "%F"

s

| Glefefs)

Independent commands

3 [ Make ] [make ‘ [ ] I &
2. [Make Custom TargetJ [make ] [ ] [E
3. [ Make Object ] [make %e.o ] [ ] IE
a I I | @]
Error regular expression: [ | [ &
Note: Item 2 opens a dialog and appends the response to the command.
Execute commands -
1. [ Execute ] [pythonB "% F" ] [ ] I L&)
2| I I Il=]
%d, %e, %f, %p are substituted in command and directory fields, see manual for details.

[ Cancel J [ OK J

Puc. 1.1. Hactpoiika Geany ans ucnonb3oBaHust Python 3 B Linux

KaBBIYKY UJIM KPYTJIble CKOOKU? B sI3bIKax MporpaMMUPOBAHUST UCTIOJIB3YETCS TIPEIETb-
HO KOHKPETHBII CUHTAKCHC, W TPU MaJIEUIIeM ero HapyIieHUu: TIPOU30HIeT OmoKa.
Ecnm mporpaMma tak u He 3apaboTara, obpaniaiitech K pasueny «Petrerne mpobiem
C YCTAaHOBKOIi» Ha C. 28.

3anyck Python B TepMUHaNbHOM ceaHce

Jluis BoiosnHenust pparMeHTos Koza Python MokHO OTKPBITH TepMUHAILHOE OKHO U BBE-
cty KomaHy python mnim python3, kak MbI TocTymIH TTpU TTpoBepKe Bepcuu. Crenaiite
TO JKe caMoe, HO Ha 3TOT Pa3 BBEJAUTE B TEPMUHAIBHOM CeaHce CJAEAYIONYI0 CTPOKY:

>>> print("Hello Python interpreter!")
Hello Python interpreter!
>>>

Coobr1iieHne BBIBOIUTCS TIPSIMO B TEKYIIIEM TEPMUHATBHOM OKHE. BCIIOMHITE, UTO HHTEP-
nperatop Python sakpsiBaerca komOunatuei knasum Ctrl+D man komangoit exit ().

Python B cucrteme OS X

B GosbimuHeTBe cucteM OS X nopmepskka Python yike ycranosieHa. laxke eciu Bbl
yBepeHbI B TOM, uTo Python ycranaBiuBaTh He HYKHO, BaM IPUIETCS YCTAHOBUTD TEK-
CTOBBIN PEIAKTOP U YOEAUTHCS B TOM, UTO OH MPaBUIBHO HACTPOEH.



22 naBa 1 ¢ Hauano pabotbl

MpoBepka Hannuus Python

OTkpoiite Tepmunanbaoe okHo (komanja Applications » Utilities » Terminal). Tak:xe
MoxHO HaxaTh Command+ipoben, BBectu terminal u naxars Enter. Yro6sl mpose-
pUTb, ycTaHoBJIeHA Jin moji/iep:kka Python B Barieil cucreme, BBe[uTe KOMaH/Iy python
(co cTpouHoii 6ykBbl p). Ha axpane nossButcs nunGopManmst 0 TOM, Kakasi BEpCUsl
Python y Bac ycranoBiieHa, u ipuriaiesue >>>, B KOTOPOM MOKHO BBOJAUTH KOMAH/IbI
Python:

$ python

Python 2.7.5 (default, Mar 9 2014, 22:15:05)

[GCC 4.2.1 Compatible Apple LLVM 5.0 (clang-500.0.68)] on darwin

Type "help", "copyright", "credits", or "license" for more
information.

>>>

Jrot BbIBOJ coobimaet, uto Python 2.7.5 B Hacrositee Bpemst siBiisiercst Bepeueit Python
M0 YMOJTYAHUIO, YCTAHOBJIECHHOW Ha JaHHOM Kommbiotepe. Haxmure Ctrl+D nmu BBe-
mite exit (), 4ToObl BRINTH M3 mpuriamierist Python u BepHYThCS K TIPUTIATICHUIO
TePMUHAJIA.

Yrobbl poBepuTh Hasuure Python 3, nonpobyiite BBecT Komanmy python3. Ha skpa-
He MOJKET TOSIBUTBCsS coob1erre 06 ommbKe, HO, eCIIU U3 BHIBO/A CJIELYET, 4TO BEPCHUST
Python 3 B Bareii cucreme ycraHoBJeHa, BBl CMOXKETE UCIOJIb30BaTh ee He3 HeoHX0-
auMocTy ycranoBku. Eciin komana python3 paboraeT B Ballieil cuctemMe, Kask/bli pas,
KOT/Jla BbI BCTpeYaeTe KOMaHAy python B 9TOl KHUTE, BBOJUTE BMECTO Hee KOMAHIY
python3. Ecuiu 110 kakoii-to nipuunee B Baiieil cucreme net Python niu Bama cucrema
6buta ykomiuiekroBana Python 2, a Bl xotute ycranosuth Python 3, o6pamaiitecs
K MIPUJIOSKEHUIO A.

3anyck Python B TepMMHanbLHOM ceaHce

Jlnst BeimosHenus hparMeHToB Koga Python MOKHO OTKPBITH TEPMUHAIBHOE OKHO U BBe-
CTH KoMaHy python mim python3, Kak MBI TOCTYTUIIN TTPHU TPOBEPKe Bepcuu. Cremaiite
TO JKe caMoe, HO Ha 3TOT Pa3 BBEJAUTE B TEDMUHAIBHOM CeaHce CJAeAYIONYyI0 CTPOKY:

>>> print("Hello Python interpreter!™)
Hello Python interpreter!
>>>

Coobriiierne BBIBOIUTCS TIPSIMO B TEKYIIIEM TEPMUHAIBHOM OKHE. BCIIOMHUTE, UTO HHTEP-
nperatop Python sakpsiBaerca kombunamuei knasum Ctrl+D man komangoit exit ().

YCTaHOBKa TEKCTOBOrO peaakTopa

Sublime Text — mpocToii U yIOGHBIN TEKCTOBBIN PEIAKTOP; OH JIETKO YCTAHABIMBAETCS
B OS X, 1103BOJISIET 3aIlyCKATh TPAKTUYECKU JHOObIE TIPOrPAMMBbI TIPSIMO M3 PEIAKTOPa
(BMeCTO TepMHMHAJIA) U UCIIOJIb3YeT IBETOBOE BbIIEJIEHNE CHHTAKCUCA, A KO BHIIOJIHSI-
eTCs B TEPMUHAIBHOM OKHE, BCTpoeHHOM B 0kHO Sublime Text. B npunoxenuu b nipu-
BezieHa MH(MOPMAITHS O IPYTHUX TEKCTOBBIX PEIAKTOPAX, HO S PEKOMEH/IYIO UCTIOIb30BaTh
Sublime Text, eciit TOJIBKO y BAC HET BECKUX [TPUYLH JIJist PAOOTHI B IPYTOM PEAAKTOPE.
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ITporpammy ycranoku Sublime Text MoKHO 3arpysuTh 110 aapecy http.//sublimetext.
com/3. llleJIKHUTE HA CCHIJIKE 3aTPY3KHU U HAWIUTE TporpamMmy yctaHoBku 171t OS X.
[Mosmtuka Junensuposanus Sublime Text Gosiee yem ubepasibHa: Bbl MOKeTe Oec-
IUIATHO MOJIb30BATHCST PEAKTOPOM CKOJIb YTOIHO JI0JIT0, HO aBTOP TpebyeT nmprobpe-
CTH JIMIIEH3MIO, €CJIM IIPOrPaMMa BaM ITOHPABUIACh U BbI COOMPAETECH MCIIOIb30BaTh
ee B Oyaymuiem. [Tocse Toro kak nmporpaMma yCTaHOBKK OyJIeT 3arpyskeHa, OTKPOiTe
ee u neperaiure 3iayok Sublime Text B nmanky Applications.

Hactpoiika Sublime Text ans Python 3

Ecsmm yist 3ammycka TepMuHaILHOTO cearca Python BMecto python ncniossayercst apyrast
KOMaHj1a, BaM TipuzieTcst HactpouTh Sublime Text, 4To6bI porpaMMa 3HasIa, Tie HalTH
npaBUIbHYIO Bepcrto Python B Barieii cucreme. YToObI y3HATD MOJMHBIH MyTh K MHTEP-
nperaropy Python, BBesiuTe crieayontyo KoMaHIy:

$ type -a python3
python3 is /usr/local/bin/python3

Temneps otkpoiite Sublime Text u BoiGepute komanjy Tools » Build System » New Build
System. Koman/1a oTKpbIBaeT HOBBIN KOH(PUTYPAIMOHHBIN halin. Y panuTe ero Texyiiee
COZIEPKUMOE 1 BBEJIUTE CIEAYIOMIUIA KO/

{
}

"emd": ["/usr/local/bin/python3", "-u", "$file"],

Jrot Kox npukasbiBaer Sublime Text ucrnonbzoBarh KoManay python3 Bareii cu-
CTEMBI JIJISI 3allyCKa TEKYIero oTKpeiToro ¢aiiia. [Ipociaeanre 3a TeM, 4ToOBI B KOLE
HCTIOJIb30BAJICS ITYTh, TTOJYYEHHBIN TPU BBITTOJHEHUH KOMaH/bl type -a python3
Ha nipeabayiiem mmare. Coxpanute aiin ¢ mmenem Python3.sublime-build B kaTanore
0 YMOJIYaHMIO, KOTOPbIi Sublime Text oTKpbIBaeT Py BHIIOJHEHUH KOMAHAbI Save.

3anyck nporpammbl Hello World

Yro6bI 3aIyCTUTH CBOIO IEPBYIO ITporpammy, samycrure Sublime Text — oTkpoiite manky
Applications 1 caenaiite 1BoitHOM merdok Ha 3Hauke Sublime Text. Takske MOKHO HasKaTh
Command-+npo6es 1 BBecTu sublime text B OTKPbIBLIENCS AHEIN IIOKCKA.

Cospaiite 1yisi CBOUX MPOEKTOB Manky ¢ uMeneM python_work. (B nmenax daiinos
1 TIATIOK JIyYIIle UCTI0JIb30BaTh OYKBBI HUJKHETO PErHCTPa U CUMBOJIBI MOYEPKUBAHNS,
MIOTOMY 4TO 3TO COOTBETCTBYET coryatnieHusiM 06 nvenax Python.) Coxpanure mycroii
daiin Python (File » Save As) ¢ umenem hello_world.py B manke python_work. Pacrmupe-
Hue .py coobimaer Sublime Text, uto daiin cogepskut nporpammy Python. Ono Takke
nofckasbiBaet Sublime Text, kKak ciefyer 3amyckaTh MporpaMMy 1 Kak TTPABUIBHO BbI-
JIeJIUTH DJIEMEHThI CUHTAKCHCA.

ITocsie Toro xax (aiia GyeT cOXpaHeH, BBEIUTE CIEAYIOILIYI0 CTPOKY:

print("Hello Python world!")

Eciu komanzaa python paGoraer B Ballell cucreme, IIPOTPaMMy MOYKHO 3aIllyCTUTh
KoMan0i MeHio Tools » Build miu kombunaimeii kiaasum Ctrl+B. Eciu Bbr HacTponin
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Sublime Text Ha ucHoOIb30BaHKE APYrOil KOMAHIBI BMECTO python, BbiGepuTe KOMaHLy
MmeHio Tools » Build System, a 3atem Python 3. Tem cambiM Bbl HazHauaete Python 3 Bep-
cueit Python 1o ymosuanuio, U B ZaJbHEHIIEM TPOrPaMMBbl MOKHO OYZIET 3aIlyCKaTh
koman10i1 Tools » Build wiu kom6unanueil knasum Command+B.

TepMuHAIBHOE OKHO JI0JIKHO 0TOGpakaThCst B HUKHeH yactu okHa Sublime Text co
CIIEAYIOUTIM TEKCTOM:

Hello Python world!
[Finished in 0.1s]

Ecotu BBI He yBUIEN 9TO COOOIIEHE, TPOBEPHTE KAXK/IBII CMBOJI BO BBEIEHHOIT CTPOKE.
Mosker, BbI caryydaiino Habpasu print ¢ npormcHoil 6ykBbi? [IporycTuim oy uiu obe
KaBBIYKH WM KPYTIIble CKOOKM? B sI3bIKaX MPOrPAMMIPOBAHIST NCTIOTB3YETCS TIPEIENb-
HO KOHKPETHBII CHHTAKCHC, U TIPH MAJEHIIIEM ero HApYIIeHNN MTPOU30iiIeT onmoKa.
Ecom nporpamma tak 1 He 3apabotaia, obpamiaiitech K paszeny «Petenue mpobiaem
C YCTaHOBKOIi» Ha ¢. 28.

Python B cucteme Windows

Windows mazexo e Beeraa BriogaeT moamepskky Python. Cropee Beero, Bam mpuetcest
3arpys3uTh 1 yctaHoBUTH Python, a 3aTem 3arpysuth 1 yCTAaHOBUTH TEKCTOBBII PEAAKTOP.

YcraHoBka Python

Jliusg Havasia npoBepbTe, yCTaHOBJIEHA JiM Iojuep:kka Python B Bameil cucreme.
OTKpoliTe OKHO KOMAaHAHOUW CTPOKH: BBEAUTE command B MeHIO [NyCK I TETKHUTE
Ha paboueM croJie ¢ Haxaroii kirapumieil Shift u Beibepure Komarxy Open command
window here. Beequte B 0KHE KOMaH/IHON CTPOKU KOMAaH/y python B HIDKHEM PETUCTPE.

. Python 3.5.0 (32-bit) Setup - ] X

Install Python 3.5.0 (32-bit)

Select Install Now to install Python with default settings, or choose Customize to
enable or disable features.

@ Install Now
ChUsers\matthese\AppData\Local\Programs\Python\Pythen33-32

Includes IDLE, pip and decumentation
Creates shertcuts and file associations

—> Customize installation
Choose location and features

python

for [ Install launcher for all users (recommended)

WI ndOWS [ Add Python 3.5 to PATH

Puc. 1.2, He 3abyabTe yctaHoBuTb naxok Add Python to PATH
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Ecnu na sxpane nmogBuTcst npuriamienue >>>, 3Ha4UT, B CUCTEME YCTAaHOBJIEHA TIO/I-
nep:kka Python. Brpouem, ckopee Bcero BMECTO NpUIJIALIEHUS TOSIBUTCS COOOIIEHNE
00 omubKe, B KOTOPOM TOBOPHUTCSI, UTO KOMaH 1a python He Omlo3HaHA CHCTEMOI.

B Takom cayuae sarpysure mnporpaMmy ycranosku Python pis Windows. Otkpoiite
crpanuity http.//python.org/downloads/. Bol yBuauTe Ha Hell IBe KHOIIKK: JIJIst 3arpy3KN
Python 3 u 1yist 3arpysku Python 2. Ilenkaute Ha kHOTKe Python 3, koropas samyckaer
aBTOMATUYECKYTO 3arPy3Ky ITPABUIBHOTO YCTAHOBOYHOTO TTAKETA JIJIsI Bareit cuctembl. [1o-
cJie TOTO Kak 3arpyska daiia Gyzier 3aBepiiieHa, 3aiycTuTe mporpaMmmy ycranoku. He 3a-
Oyabre ycraHoBUThH (utazkok Add Python to PATH — 5T0 yIIpOCTUT IPaBUIbHYIO HACTPOIKY
cuctembl. Ha puc. 1.2 n306paskeHo OKHO MacTepa YCTAaHOBKU € aKTHBHBIM (hJIaKKOM.

3anycK TepMUHANbHOIro ceaHca

Hactpoutb TeKcTOBBII pegakTop OyAeT HECT0KHO, €CIU BbI CHAYa/Ia IOATOTOBUTE CH-
cremy K 3amrycky Python B TepMuHambroM ceatce. OTKpoiiTe OKHO KOMaH/IHOM CTPOKH
Y BBEZITE KOMAH/Iy python B HIJKHEM peructpe. Eciii Ha 9KpaHe TTOsSIBUTCST PUTTIAIIIEHNEe
Python (>>>), snaunr, cucrema Windows o6Hapy:kuia ycTaHOBJIeHHYI0 Bepenio Python:

C:\> python

Python 3.5.0 (v3.5.0:374f501f4567, Sep 13 2015, 22:15:05) [MSC
v.1900 32 bit

(Intel)] on win32

Type "help", "copyright", "credits" or "license" for more
information.

>>>

Ecm komanza cpaboTasia, lepexoanTe K caenayioniemMy pasmeny «3amyck Python B tep-
MUHAJTBHOM CEaHces.

OZ[HB.KO BbIBO/l MOJKET BBITVIAAETDb U TaK:

C:\> python

'python' is not recognized as an internal or external command,
operable

program or batch file.

B sToMm ciyyae HeobxoxauMo coobiunuth Windows, kak HallTH CBeKeyCTaHOBIECHHYIO
Bepcuto Python. Komana python B Bateii cicreme o6buHO XpaHutes Ha aucke C;
samycrure ITposoguuk Windows u orkpoiite auck C. Haiiaure mamky, uMst KOTOpPOii
HaumHaeTcst ¢ Python, oTkpoiite ee u naiiiute daiia python (B HuzxHem peructpe). Ha-
mpuMep, Ha MOeM KOMIIbIoTepe cyIecTByeT mamka Python35, B koTopoil HaxoauTcest
aiin ¢ nmenem python, moaromy 1myTh K KomMaHjie python B Baieil cucteme nMeeT BHU/]L
C:\Python35\python. Ecsiu maiitu aiis He yanock, BBeiuTe CTPOKY python B rioJie oncka
B [Tposoanuke Windows — crucreMa 1oucka MOKaKeT, IJie UMEHHO XPAHUTCS KOMaH/a
python B Balileii cucreme.

Korza BbI pernuTe, 4To 3HaeTe IyThb K KOMaH/Ie, IPOBEPHTE €T0: BBEUTE ATOT ITYTh B TEP-
MUHAJILHOM OKHe. OTKPOIiTe OKHO KOMAHHOIN CTPOKU U BBEIUTE TOJLKO YTO HAM/IEHHBIN
TTOJTHBIN Ty Th:

C:\> C:\Python35\python
Python 3.5.0 (v3.5.0:374f501f4567, Sep 13 2015, 22:15:05) [MSC
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v.1900 32 bit
(Intel)] on win32
Type "help", "copyright", "credits" or "license" for more
information.
>>>

Eciin komana ycremto paboraer, To Bbl 3HaeTe, Kak 3aiyctuTh Python B Bamieii cu-
cTeMe.

3anyck Python B TepMMHanbLHOM ceaHce

BseauTe B TepMUHATIBHOM CEaHCe CJIEAYIONLYIO CTPOKY U YOeAUTECh B TOM, UTO Ha 9KpaHe
nossucs Boisog Hello Python world!:

>>> print("Hello Python world!")
Hello Python interpreter!
>>>

Kaskplii pas, Korja Bbl 3aX0THUTE BHIMOJHUTE (hparMeHT Koga Python, otkpoiite okHO
KOMAaH/THOI CTPOKY U 3aITyCTHTE TEPMUHANBHBIN ceatic Python. YTo6bl 3aKpbITh TEPMU-
HaJIbHBIN ceac, HaxkmuTe Ctrl+Z wim BBeanTe KoMaHy exit().

YcTaHoBKa TEKCTOBOrO peaakTopa

Geany — mpocToil U yIOGHBIN TEKCTOBBII PEJAKTOP; OH JIETKO YCTaHABIUBAECTCS, T10-
3BOJISIET 3aIlyCKaTh IPAKTUYECKU JII0OBIE IIPOrPaMMbI IIPSIMO U3 pegakTopa (BMeCTo
TEePMUHAJA) U UCIOJb3YET I[BETOBOE BbIJ[EJIEHIE CUHTAKCHCA, & KO BBITOJTHIETCS
B TEpPMHWHA/JIbHOM OKHE. B IIPpUJIOKEHN I b IIpUBE/I€HaA I/IH(I)OpMaLII/IH (6] I[pyFI/IX TEKCTOBbLIX
pelaKTopax, HO s PEKOMEHAYIO UCII0Ib30BaTh Geany, ec/ii TOJbKO Y BAC HET BECKHMX
HPUYKH /151 paGOThI B [PYTOM PeLaKTOpeE.

ITporpammy ycranoBku Geany anst Windows MOKHO 3arpysuth 110 ajgpecy
http.//geany.org/. lllenkuure B crpoke Releases meHio Download u HaiiguTe makeT
geany-1.25_setup.exe (1iu 4TO-HUOYAb B 9TOM POjie). 3allyCTUTE IPOrpaMMy M 10/ -
TBEP/IUTE BCE 3HAYEHUS 110 YMOJTYAHUIO.

YTo0BI 3aTyCTUTH CBOTO MEPBYIO MPOTPAMMY, OTKpoiiTe Geany: HaKMUTe KIABUIITY
Windows u Haiigure Geany B Bamieil cucreme. Cosmaiite sSIpJbIK, IlepeTaliB 3HAU0K
Ha TaHeJb 33/a4 uian pabounii crosr. CosnaiiTe mamky st CBOUX IIPOEKTOB U MPH-
cBoiiTe eif mMst python_work. (B mvenax (hailioB i mamok Jydiiie HCIoIb30BaTh OYKBLI
HUZKHETO PETHCTPa M CHMBOJIBI TOYEPKUBAHUS, IOTOMY UTO 9TO COOTBETCTBYET COIJIa-
menusiM 00 umenax Python.) Bepuaurech k Geany u coxpanuTte myctoii (aita Python
(File » Save As) ¢ umenem hello_world.py B nanke python_work. Pacimupenue .py coobuiaer
Geany, uto daiin cogepxut nporpammy Python. Ono Taxske nmogckassiaer Geany, Kak
CJIeJIy€eT 3aIyCKaTh ITPOTPAMMY UM KaK IMPABUJIbHO BBIJICTUTH 3JIEMEHTBI CHHTAKCHCA.

ITocie Toro kak (aiia GyaeT cOXpaHeH, BBEIUTE CIEAYIOIIYIO CTPOKY:
print("Hello Python world!")
Ecan KOMaH/la python ycnenrtno cpa60TaJ1a B Ballen CucTeMe, To AO0IIOJTHUTEJIbHAA Ha-

crpoiika Geany He Hy)KHa; TIPOITYCTUTE CJIEAYIONUI Pa3/iesl M Mepexo/iuTe K pasjieny
«3amnyck nmporpammbl Hello World» Ha c¢. 28. Ecim st 3amycka narepriperatopa Python
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IPUIILIIOCH BBOAUTD ITOJIHBIH 1Ty Th Bujia C:\Python35\python, BbIIIOIHUTE HHCTPYKIIUH 110
Hactpoiike Geany /17151 Baliieii CHCTEMBbI, TPUBEICHHBIE B CIIEYIONIEM Pa3/ieie.

Hactporika Geany

Yro6s HacTpouth Geany miast paborsl ¢ Python, oTkpoiite okHo Build » Set Build
Commands. B oxne nipuBeiensr koman ib Compile 1 Execute, psiioM ¢ KasKoi 13 KOTOPbhIX
pacnosiaraetcst komanza. Komansl Compile u Execute naunnatorest ¢ komas bl python,
3aIMCAHHON CUMBOJIAMW HUZKHETO perucTpa, Ho Geany He 3HaeT, I/ie B Ballei cucreme
HAXOIUTCA UCTIOMHAeMBbIH (daiin python. K komare HYKHO 106aBUTh [IyTh, KOTOPbII BbI
BBEJIN B OKHE KOMAH/THOW CTPOKU.

JlobaBbTe B Hauasi0 koman;1 Compile u Execute IMCK ¥ My Th K TAIIKe, B KOTOPOIT HAXOAUTCST
daiinr. Komanga Compile o/KHA BBITIISAETH IPUMEPHO TaK:

C:\Python35\python -m py_compile "%f"

BosMmosKHO, B Bamieil cucreMe myTh OyAeT BBIIJIAAETh HEMHOIO NHAYe; IPOCIeUTe
3a IPAaBUJIBHOCTHIO PEFKCTPA CUMBOJIOB U PACCTAHOBKHU IIPOOEJIOB.

i Set Build Commands %
# Label Command Working directory Reset
Python commands
1. ' Compile | |C:!P)1hon35!py_‘thon -m py_:| | | ?l
2| | I | [&]
3. Lint | pep8 --max-line-length=80 l [ ' a
Error regular expression: | (.+):([0-9]+):([0-9]+) | L_&_
T _Make — _‘ |make _:.H R El
2. | Make Custom Target...| | make [ al
3| Make Object i |make %e.0 ‘ l | ﬁ
4 | i B
Error regular expression: | a |
Note: ltem 2 opens a diolqg and qgfcnds the response to the command. S
Execute commands
1. Execute | | c/Python3ypython "%t || | [&
2| || Il | [&]

%d, %e, %f, %p, %! are substituted in command and directory fields, see manual for details.

Cancel || OK

Puc. 1.3. HacTpovika Geany ans ucnonb3oaHus Python 3 B Windows

Komanma Execute AOJIKHA BBITJIALCTD IIPUMEPHO TakK:

C:\Python35\python "%f"
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U cHoBa BHUMATEILHO MTPOBEPbTE MPpoOebl U peructp cuMBosioB. Ha puc. 1.3 mokasano,
KaK 9TH KOMaH/Ibl IOJIKHBI BBITJISETh B MeHIo KoHdurypamuun Geany.

3aBeplIMB HACTPOIKY KOMaH/1, HaKMUTe KHOIKY OK.

3anyck nporpammbl Hello World

Bee momkHO GBITH TOTOBO /IS YCTENTHOTO BLITOJHEHUS TIPOTPAMMBI. 3aIyCTUTE TTPO-
rpammy hello_world.py: Beibepute KoManay Merio Build » Execute, HieIKHITE Ha KHOIIKE
Execute (¢ mrecreperkamn) win Haskmure kiaasuiry F5. Ha sxpane mosiBisieTcst TepMu-
HAJbHOE OKHO CO CJIEAYIOIIUM BBIBOJOM:

Hello Python world!

(program exited with code: @)
Press return to continue

Ecyu BBI He yBUIEIM 9TO COOOLIEHNE, IPOBEPHTE KAXK LI CUMBOJL BO BBEIIEHHOI CTPOKE.
Mosker, Bbl carydaiino Habpaau print ¢ npormcuoi 6yksbi? [poryctuam oy uiu obe
KaBbIYKU UJIK KPYTJIble CKOOKH? B g3bIKax IporpaMMUpPOBaHUs UCIIOJIb3YETCs IPEIesib-
HO KOHKPETHBIA CUHTAKCUC, U [IPU MajlefIieM ero HapyluleHuy POU3oiIer omuoKa.
Eciii mporpaMma Tak 1 He 3apaboTajia, BO3SMOKHO, CIEAYIONINI Pas/iesl TOMOKET BaM
B 9TOM.

PelueHne npobnem c yCTaHOBKOM

XoveTcst HAEsIThCS, ITO BBI YCIIENTHO HACTPOIIIH CPEY Pa3pabOTKH Ha CBOEM KOMITHIO-
tepe. Ho ecaim Bam Tak u He yjanock 3anmyctuth mporpammy hello_world.py, Bo3aMoskHO,
BaM IIOMOL'YT cJle/lyloliye [10JIe3Hble COBETDI.

Q Ecam mporpamma cofiepsKUT cepbesnyio ommbOKy, Python BeiBoanT mammsie mpac-
cuposku. Python ananusupyer copepxxumoe hailia u MbITAETCS COCTABUTH OTUYET
o ipobreme. Bo3aMOKHO, TPacCHPOBKA TIOJICKAKET, YTO UMEHHO METIAET BBITTOTHEHHIO
MTPOrPaMMBbIL.

Q OroiiauTe OT KOMIIBIOTEPA, OTAOXHUTE U TOMPOOYyiiTe cHOBa. [TOMHHUTE, UTO CUH-
TaKCHUC B MPOTPAMMUPOBAHUN OY€Hb BA’KEH: Jla’Ke IIPOIYIeHHOe JBOETOUYNE,
HEBEPHO PACITIOJIOKEHHAsT KaBbIUKa WJIM HelapHast CKOOKAa MOTYT TIOMEIIAaTh HOpP-
MaJibHOIi paboTe mporpamMMsbl. IlepeunTaiiTe COOTBETCTBYIOIIE YACTH IJIABbI, 1lle
pas MpoaHaTM3UPYHTE, YTO OBLIO CIETAaHO, U TTOTPOOYiTe HAUTH OITHOKY.

O Haunwure 3aH0B0. BeposTHO, HITYETO TIEPEyCTAHABINBATE HE TIPUIIETCST, HO XOTsT GBI
norpoOyiire yaanuts daitn hello_world.py u co3aars ero «c HyJist».

Q IMompocute kKoro-HUOYAb HOBTOPUTH AEHCTBISL, OMUCAHHbBIE B 9TOM IIaBe, Ha BalleM
(usm Ha Apyrom) KoMmIbioTepe. BHUMaTEIbHO MOHAGMIOAANTE 32 TIPOUCXOASATINM.
Bo3MoX&HO, BB yIIYCTHIN KaKyI0-HUOY b METOUDh, KOTOPYIO 3AMETSIT IPYTHE.

O Haiigure crenmnanucta, xopotio 3uaomiero Python, u mompocure ero moMoyb.
Brionne MoskeT okasaTbes, YTO TaKOH CIEIUAMNCT €CTh Cpe/ld BallluX 3HAKOMBIX.
Q MucTpyKiuu o HACTPOMKe cpe/bl TPOTPAaMMUPOBAHNS, TPUBEIEHHBIE B 3TOH IJIaBe,

TaKsKe JOCTYIIHBI 110 agpecy https.//www.nostarch.com/pythoncrashcourse/. Bos-
MOJKHO, ceTeBast Bepcust OyeT st Bac bosiee yuoOHOiA.
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O Obparutech 3a momolipio B Mureprer. B npuioskenun B nepednciieHb HEKOTOPbIE
pecypchl (POPYMBIL, YaThl U T. 1), T/I€ BBl CMOKETE TIPOKOHCYIBTUPOBATLCS Y JIIO/IEH,
YIKe CTAJIKMBABIIUXCS C BAIIEH TpoOIeMOil.

He crecusiitech 06pamarbcs K OMBITHBIM Mporpammuctam. JIio6oii mporpammuct
B KaKOI-TO MOMEHT CBOEH JKU3HM 3aX0/IUJI B TYITUK; MHOTHE TIPOTPAMMHUCTBI OXOTHO TIO-
MOTYT BaM MMPaBUJIBHO HACTPOUTD BAIlLy cUCTeMY. EC/IU BBl CMOKETE Y€TKO OOBSICHUTD,
YTO BBl XOTUTE C/IEJIATD, YTO y:Ke MBITAIUCH U KaKWe Pe3yJbTaThl MOJIYYUJIU, CKOpee
BCero, KTo-Hubyb BaM momosket. Kak ymomuHamoch Bo BBefieHwn, coobiectso Python
MOOPOKENTATENHHO OTHOCUTCS K HOBUYKAM.

Python gosken HopmaibHO paboTaTh Ha JI0OOM COBPEMEHHOM KOMIIbIOTEPE, M €CJIN
y Bac BCe JKe BOSHUKJIM MpobieMbl — obparaiitech 3a momoripio. Ha nepBbix mopax
poGIeMBbl MOTYT OBITH BEChMa HETIPUSATHBIME, HO ¢ HUMH CTOUT pasobparbest. Korma
nporpamMa hello_world.py 3apaGortaer, BbI cMOKeTe MPUCTYIUTD K usyderuto Python,
a Baia paboTa CTaHET HAMHOTO G0Jiee MHTEPECHON U ITPUHECET OOJIbIIIE YI0BOJIbCTBUSL.

3anyck nporpamm Python B TepMuHane

BosbIMHCTBO IIPOrpamMM, HAITMCAHHBIX BAMU B TEKCTOBOM PEIAKTOPE, GY/IyT 3aITyCKaTh-
¢S TIPSIMO 13 perakTopa. Tem He MeHee MHOTA OBIBAET MOTE3HO 3AIYCKATh TPOTPAMMBI
13 TePMUHAJIA — HAIPUMeEP, €CJIM BBl XOTUTE ITPOCTO BBIIIOJHUTHL TOTOBYIO IIPOTPaMMYy,
He OTKPbIBas ee /I pelakTHPOBaHNUs.

ITO MOKHO czie1aTh B JI060I cucTeMe ¢ yCcTaHOBJIEHHON HojepxKkoii Python; Heo6-
XOJIIMO JIUIITh 3HATH MYTh K KATAJIOTy, B KOTOPOM XpaHuTcs (haiia nporpammer. [IpuBe-
JICHHbIE HIKE TIPUMEPBI TIPE/II0JIAraioT, 4To Bbl coxpanusu (aiin hello_world.py B marke
python_work ra paGouem croJie.

B Linux n OS X

3armyck mporpamMmbl Python B TepmuHasibHOM ceatce B cuctemax Linux u OS X ocy-
mecrBasiercst ogrHakoBo. Komanma cd (Change Directory) ucmosibayercst mjist nepe-
MelreHus 1o GaiiyioBoi cucreMe B TepMutasibuoM ceance. Komanga Is (LiSt) BeiBoguT
CTIMCOK BCEX HE-CKPBITHIX (DAlIoB B TeKyIeM Karanore. OTKpoiiTe HOBOe TePMUHAILHOE
OKHO U BBEIUTE CJeYIONIMe KOMaH/IbI /IS 3a1ycKa mporpaMmbl hello_world.py:

O ~$ cd Desktop/python_work/

® ~/Desktop/python_work$ 1s
hello_world.py

©® ~/Desktop/python_work$ python hello_world.py
Hello Python world!

Komanna cd ucnonbsyercs st nepexoja K nanke python_work, maxossieiicsa
B manike Desktop @. 3arem Komanza Is mposepsieT, yto daiin hello_world.py geiicTBu-
TEeJHbHO HAXOMUTCS B 9TOH manke @ . /lasee daiin 3amyckaercs komanoi python
hello_world.py ©.

Kak Bupnure, Bce nipocro. ITo cyTu BBl IpocTo uctosb3yere komauay python (nmm
python3) st 3amycka mporpamMm Python.
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B Windows

Komanza cd (Change Directory) ncrosibayercs AJis iepeMelieHus 1mo (ailioBoii cucre-
Me B okHe koManiHoit ctpoku. Komanza dir (DIRectory) BeiBosuT criricok Beex (haition
B TEKYIIEM KaTaJore.

OTKpoliTe HOBOE TEPMUHAIBLHOE OKHO W BBEIAUTE CJAEAYIONIHE KOMAH/bBI JIJIS 3aITyCKa
nporpaMmel hello_world.py:

©® C:\> cd Desktop\python_work

® C:\Desktop\python_work> dir
hello_world.py

© C:\Desktop\python_work> python hello_world.py
Hello Python world!

Komanna cd ucrnosibdyercst st iepexojia K narke python_work, Haxozisiiieiicst B marnke
Desktop @. 3arem komanza dir mpoBepset, uto (aiin hello_world.py geficTBUTEIbHO Ha-
XOZUTCS B aTol narke @. [lamee daiin 3amyckaercst komanzoi python hello_world.py ©.

Ecau BBI ente He HACTPOUIIM CBOIO CUCTEMY JIJIST MCITOJTb30BAHUS MTPOCTON KOMAH/IbI
python, BO3MOKHO, BaM ITPUIETCS UCII0JIb30BaTh O0JIee JJTMHHYIO BEPCHIO 9TOI KOMaH/IbL:

C:\$ cd Desktop\python_work

C:\Desktop\python_work$ dir

hello_world.py

C:\Desktop\python_work$ C:\Python35\python hello_world.py
Hello Python world!

B ocHoBHOM BaIu MPOTpaMMBI GYIyT HOPMATBHO 3aMYCKATHCS TIPSIMO U3 PEAKTOPA.
Co BpemMeneM Baria pabota ctaHet 6oiee CJIOKHOM, U MOKET OKa3aThCsl, 4UTO KAKHE-TO
MTPOrPaMMBI TIPUIETCA 3AITyCKaTh B PEKUMe TePMUHAIA.

YNPAXXHEHUSA

YMpaXkHeHUs1 3TOI FaBbl B OCHOBHOM HarnpasJieHbl HA CaMOCTOSATENbHbIA MOMUCK MHOPMaLWK.
HauuHas ¢ rnaebl 2, ynpaxxHeHUs: 6yayT OpUEHTUPOBaHbI Ha PelleHne 3a4ay Mo U3IOKEHHOMY
martepuany.

1-1. Python.org: u3yuute gomalHiow ctpaHuuy Python (http://python.org/) u HalipuTe TeMmbl,
KOTOpble Bac 3amHTepecytoT. Co BpeMEHEM Bbl Nyylle y3HaeTe Python, u apyrve pasgesbl 3Toro
caiiTa mokaxxyTcs BaM 60siee None3HbIMU.

1-2. Oneyatku B Hello World: oTkpoliTe Tonbko UTo co3aaHHbiv dain hello_world.py. Caenaiite
raoe-Hubyab HaMepeHHylo orneyaTky M CHOBa 3amycTuTe mporpamMmy. YAactcs v BaM caenatb
oreyaTky, KoTopasi MpUBOANUT K OWMNGKe? lMoiMeTe Nv Bbl CMbICT CO06LUEHMS 06 olumbke? YaacT-
CSi Y BaM caenaThb OrneyaTKy, KoTopasi He MpYBOAMT K oLumbke? Kak Bbl AyMaeTe, MoYeMy Ha 3TOT
pa3 BbIMosiHeHNe obxoanuTtcs 6e3 ownbkn?

1-3. BeckoHeyHoe MacTepcTBO: ecnv 6bl Bbl OblIM NPOrpaMMUCTOM C HEOrPaHUYEHHbIMU BO3-
MOXXHOCTSIMW, 3@ KaKOW MPOEKT Bbl 6bl B3ANUCb? Bbl ceiiuac yuutecb mporpamMmupoBaTb. Ecnv
y Bac MMeeTcsl sICHOe MPEACTaBNEeHNE O KOHEYHOW Lien, Bbl CMOXETE HEMEANEHHO NMPUMEHUTb
CBOV HOBbIE HaBbIKM Ha NMpaKTUKe; NonpobyiiTe HabpocaTb 0bLUMe OnMcaHUs TeX NporpamMMm, Hag
KOTOPbIMK BaM XOTenoch 6bl MopaboTaTh. 3aBeauTe «6/I0KHOT MAeii», K KOTOPOMY Bbl CMOXETE
obpallaTbcsl KaXkablii pa3, koraa Bbl cOBMpaeTech HayaTb HOBbINM NMPOEKT. Bbiaenute napy MUHyT
1 COCTaBbTe OMMCAHWNSA TPEX MPOrpaMM, KOTOpble BaM XOTeNoch bbl cO3AaTh.
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NToru

B 57T0ii ri1aBe Bbl IO3HAKOMUJIKCH € s13bIKOM Python 1 yeranosuim noggep:xky Python
B cBOeil cucreme, ecau 9T0 ObLI0 HeoOXxoauMO. TaksKe Bbl YCTAaHOBUJIU TEKCTOBBII
pesaKkTop, ynporanuil pabory Hajx kogoM Python. Ber Hayumnanch BBITOJHATH (par-
MeHThI Koia Python B TepMuHaIbHOM ceaHce U 3aIlyCTHIN CBOIO IEPBYIO HACTOSIIYIO
nporpammy hello_world.py. Ckopee Bcero, mormyTHO BbI KO€-4TO Y3HAJIU O MMOUCKE W 1C-
[IpaBJIeHUH OMUGOK.

B caepytoneil riase paccMaTpuBaiOTCS CTPYKTYPbI JaHHBIX, ¢ KOTOPBIMU Bbl OyzeTe
paborars B iporpamMmax Python. Kpome Toro, Bl Hayuutech 10JIb30BaThCs IEPEMEH-
HbiMu Python.



[lepeMeHHble 1 NPOCTble TUMbI
NAHHbIX

B aT0it riaBe mpeicTaBieHbl pasHble BUBI IAHHBIX, C KOTOPBIMHU BBI OyeTe paboTaTh
B cBOUX mporpammax Python. Bl Takske HayunTech XpaHUTH [aHHBIE B TIEPEMEHHDBIX
1 MCIIOJIB30BATh OTH ITIePEMEHHbBIE B IIPOIPaMMax.

YT10 nponcxoauT npu 3anycke hello_world.py

JlaBaiite moBHUMaTeIbHee pazbepemMcst ¢ TeM, 9TOo ke pemaet Python mpu 3amycke
hello_world.py. OxasbiBaercs, fgaxe AjIs TaKOii IpoCcToii mporpamMmMbl Python npomesbi-
BAeT I0OCTATOYHO CEPhE3HYI0 PAGOTY:

hello_world.py
print("Hello Python world!")

HpI/I BBIIIOJTHEHNM 9TOI'O KO/Ia BBIBOJMWUTCA CJIe,HyIOH_[I/Ifl TEKCT:

Hello Python world!

Cyddukc .py B umenu daiisia hello_world.py ykasbiaet, 4To (aiin siBjsieTcst mporpam-
moii Python. Pemakrop samyckaer daiin B uarepriperarope Python, kotopsiit untaer
IPOTPAaMMY U OTIPeZIeJIsIET, UTO O3HAYAET KasK/I0€e CJI0BO B iporpamme. Hampumep, korzna
UHTEPIPETaTop 0OHAPYKUBAET CJIOBO print, OH BHIBOJIUT HA IKPAH TEKCT, 3aKIIOUCHHbII
B CKOOKU.

Bo BpeMst HanucaHus MPOrpaMMbl PEAKTOP BHIAESIET IIBETOM PasHbIe YACTH TIPO-
rpamMbl. Hampumep, OH OHUMAET, 4TO print ABJsieTCst UMEHEM (hYHKITHU, 1 BBIBOIUT
910 csoBo cuauM tpudrom. C apyroii croponst, “Hello Python world!” He stBistercst
KozioM Python, moaToMy aTOT TEKCT BBIIESIETCST OPAHIKEBBIM TIBETOM. JTOT MEXAHU3M,
HA3BIBAECMBII 4BEMOBLIM GbIOCEHUEM CUHMAKCUCA, OYCHD BaM TIPUTOIUTCS, KOT/Ia BbI
BO3BMETECH 32 CAMOCTOSITEJILHOE TPOTPAMMUPOBAHUE.

[lepeMeHHble

ITonpoGyeM Kcob30BaTh liepeMeHHyIo B iporpamme hello_world.py. To6aBbre HOBYIO
CTPOKY B HavaJsio ¢haiiyia 1 '3BMEHUTE BTOPYIO CTPOKY:

message = "Hello Python world!"
print(message)
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3alrycTuTe IporpaMmy M IoCMOTPUTE, YTO 1osryynTces. [Iporpamma BbIBOAUT yrKke 3HA-
KOMBIi1 Pe3yJIbTaT:

Hello Python world!

B mporpammy pobaBuiiach nepeMeHHast ¢ UIMEHEM message. B Kakoll iepeMeHHO
XPaHUTCS 3HaueHue, TO eCTh JaHHbIE, CBA3aHHBIE C TIepeMEeHHON. B 1anHOM ciryyae 3Ha-
uyenueM siBaistercst Teket “Hello Python world!”.

JloGaBJieHue IlepeMeHHON HEMHOTO YCJIOKHseT 3a1a4y nuTeprperaropa Python. Bo spe-
Mst 06paboTKH 11epBoil cTpokk oH csasbiBaet TekeT “Hello Python world!” ¢ mepemenHoii
message. A KOI/la MHTEPIPETaTOp A00EPETCs 10 BTOPON CTPOKM, OH BHIBOJUT HA IKPAH
3HAYEHMUE, CBSI3AHHOE C UMEHEM message.

Jasaiite HeMHOTO pacurpuM 3Ty nporpammy hello_world.py, uto6b1 0HA BBIBOAMIIA
Bropoe coobuenue. JJobasbre B hello_world.py mycryio cTpoky, a mocJje Hee elle ABe
CTPOKH KOJIa:

message = "Hello Python world!"
print(message)

message = "Hello Python Crash Course world!"
print(message)

Teneps nipu Boinosinenuu hello_world.py Ha akpaHe 10JKHDBI TOSIBASATHCS /IBE CTPOKU:

Hello Python world!
Hello Python Crash Course world!

Bbi MokeTe B 110601 MOMEHT U3MEHUTDH 3HAUEHHUE TIePEMEHHOI B CBOEH IIPOrpaMMe;
Python Bcerza orciieskuBaet ero Tekyiiee COCTOSTHUE,

Bbl6Op MMEH M UCMOSIb30BaHNE NEPEMEHHbIX

ITpu paboTe ¢ mepeMeHHBIMU B s3bike Python HeobxoanMo cobiogaTh HEKOTOPbIE
npaBuiia ¥ pekomeHaau. HapyieHue mpasui npuseer K ommbKe; PeKOMeHAAIuH
BCETO JIUIITh MOMOTAOT THCATh O0Jiee MOHITHBIN 1 yao60ounTaeMbiil ko, Paborast ¢ mepe-
MEHHBIMH, TOMHUTE O CITE/LYIOTIEM.

O WmeHa nepeMEHHBIX MOTYT COCTOSITH TOJIBKO U3 OYKB, (P U CUMBOJIOB MOYEPKH-
Banusa. OHM MOTYT HAYMHATKLCS ¢ OYKBBI UJIH CUMBOJIA TIO[UEPKIUBAHMUST, HO He C Tind-
pot. Harpumep, niepeMeHHOI MOKHO IIPUCBOUTH UMS message_1, HO He 1_message.

Q IIpoGesbl B UMeHAX IepEMEHHbIX 3alPELIeHbl, a I Pas/ieJeHusl CI0B B MMEHaX
MepeMEHHBIX UCTIOTB3YIOTCS CUMBOJIBI TIO/[uepKuBanus. Harmpumep, umst greeting_
message JIOMYCTHMO, a UM greeting message BBI3OBET OIITHOKY.

O He ucnonbsyiite numena GyHKIUN U KiaodeBbie cioBa Python B kauecTBe nMeH
MepeMEeHHbBIX; MHAU€e TOBOPS, HEe MUCIOJb3yHTE CI0Ba, KOTOPbIE 3aPe3ePBUPOBAHDI
B Python mist kKoHKpeTHOI 11e/n, HatpuMep cJioBo print (cMm. pasuen «Kiouesbie
coBa 1 BerpoeHnble hyHknun Pythons, c. <469>).

O Imena nepeMeHHBIX JOJKHBI ObITH KOPOTKUMHU, HO cojiepsKaTesbibiMu. Hanpu-
Mep, UM name JIy4Ilie n, UM student_name jyd4iiie s_n, a UM name_length Jryurire
length_of_persons_name.
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QO DBy/bre BHUMATEIBHBI TIPU UCTIOIB30BAHUK CTPOYHOH GYKBBI 1 1 TPOIUCHO OYKBBI O,
MMOTOMY YTO OHM 1TOX0kH Ha 1ndpst 1 1 0.

BeposTHo, BbI He cpasy HAYYUTECh CO3/IaBaTh XOPOIIIME UMEHA TIePEMEHHbBIX, 0COOEHHO
KOT/Ia BaIllK TPOrPaMMBbI CTaHyT GoJiee CIOKHBIME U HHTepecHbIMU. Ho Korja BeI Hau-
HeTe MUCaTh CBOU MPOTPAMMBbI U YUTATh KOJI, HATUCAHHBII APYTUME Pa3pabOTINKAMU,
BAlll UMEHA TIEPEMEHHBIX CTaHYT OoJiee CoepsKaTeIbHBIMU.

NMPUMEYAHUE

MoKa orpaHUYbTECH MMEHAMM MEPEMEHHBIX, 3aMUCaHHBLIMM B HUXKHEM perncTpe. Mcnonb3osaHue cuMBo-
7I0B BEPXHEr0 PErmucTpa He NMpUBEAET K OLUMBKE, M BCE e MoKa Nyylle 060ATUCh 63 HUX.

MpenoTBpalleHne OWMB0K B UMEHAX NPU UCMOSIb30BAHUM
NnepeMeHHbIX

Kazk bl IIpOrpaMMKCT COBEPLIAET OIIIOKH, a OOIBIIMHCTBO IIPOrPAMMUICTOB OMINGAETCST
esKeTHEBHO. U XOTsI [Iaske OIBITHBIN ITPOrPAMMUCT HE 3aCTPAXOBAH OT OMUOOK, OH 3HAET,
Kak 3((HEKTUBHO pearnpoBarh Ha HUX. PaCCMOTPUM THUITMYHYO OMIMOKY, KOTOPYIO BbI
JOBOJIBHO 4aCTO 6szeTe COBEpHIaTh Ha IEPBLIX ITOPAX, 1N BBIACHNUM, KaK €€ NCITPAaBUTDb.

Jlng wavasa HAMUIIEM KO/ ¢ HAMePEHHO BHeceHHoi ommnbKoil. Beeaute cremny-
Iomuil GparMeHT (HEePaBUIbHO HATIMCAHHOE CJIOBO Mesage BBIEJEeHO JKUPHBIM
mpudTom):

message = "Hello Python Crash Course reader!"
print(mesage)

Korma B mporpamme mporcxoauT omubka, narepiperatop Python Bcemu cumamu cra-
paercs IOMOYb BaM B IIOMCKe ITPUYMHLL Eciu nporpamMma He BBIIOJIHAETCS HOPMAJIbHO,
MHTEPIIPETATOP NPEAOCTABIISACT JAHHBIE Mpaccuposky — UHGOPMAIUIO O TOM, B KAKOM
MecTe KOJ[a HaXOJIUJICSI MHTEPIPETATOP MPU BO3HUKHOBeHIH 1pobieM. Huske mpuBeeH
IPUMEpP TPACCUPOBKHU, KOTOPYIO BbiaeT Python mociie coryuaitHoil oneyatky B UMEHU
TepeMeHHO!:

Traceback (most recent call last):
o File "hello_world.py", line 2, in <module>
(2] print(mesage)
©® NameError: name 'mesage' is not defined

Crpoka @ coobmaer, uro omubKa mpousolia B ctpoke 2 ¢atina hello_world.py. 1n-
TEPIPETATOP BHIBOAUT HOMEP CTPOKH, UTOOBI BaM OBLIIO TIPOIIe HAWTH OMmubOKy @, u co-
ob1aer T oGHapysKeHHOH onbKky ©. B maHHOM cirydae Oblta oGHapysKeHa onbKa
B IMEHU: TepeMeHHas C YKa3aHHBIM UMeHeM (mesage) He ompeseena. J[pyrumMu cioBa-
mu, Python re pacriosuaer nmst nepemernoil. OGbIYHO TaKHe OMUOKH BOSHUKAIOT B TOM
cJIydae, ecyiv Bbl 3a0bLIH TIPUCBOUTD 3HAYEHHE TTEPEMEHHOI TTepe/l ee NCOIb30BaHNEM
wn ommbICH TIPU BBOJIE UIMEHHU.

Koneuno, B 1aHHOM IIPUMEPE B IMEHU IEPEMEHHOMN BO BTOPOI CTPOKE IIPOIIyILeHa OyK-
Ba s. luTeprperarop Python He mpoBepsieT KO/ Ha HAJIMUIE OMEYATOK, HO CJIEIUT 32 TEM,
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4yTOOBI UMEHA IIEPEMEHHBIX 3allCbIBAJINCh OJAMHAKOBO. HaHpI/IMep, BOT 4YTO ITPOUCXOJUT,
€CJIN UM message 6leeT HEIIPaBUJIbHO 3allMCaHO €11e€ B O/THOM MECTE KO/la:

mesage = "Hello Python Crash Course reader!"
print(mesage)

Ha sT0T pas mporpaMma BBITTOJTHAETCS YCIENTHO!

Hello Python Crash Course reader!

KoMIIbIoTephI He OTINYA0TCS THOKOCTBIO, HO Opdorpadust HX COBEPIIEHHO He BOJHYET.
Kak ciresictBue, BaM He HY;KHO CJIEIUTD 32 T€M, 4TOOBI B UMEHAX TIEPEMEHHDBIX UIEATbHO
cobJmotamich mpaBusia opdorpabuu aHTIUHCKOTO SI3bIKA.

MHorue oK TPOTPaMMHUPOBAHUS CBOJSATCS K TIPOCTHIM ONeYaTKaM — CJyYaifHOM 3a-
MeHe OJTHOTO CHMBOJIA B OJTHOM CTPOKe ITporpamMmbl. Ecyin BbI TOTPATHIIN MHOTO BpeMeH!
Ha IMOUCK OJTHOMN U3 TAKUX OMUOOK, 3HANTE, YTO BBI He OJJMHOKHU. MHOTHE OTIBITHBIE 1 Ta-
JIAHTJIMBBIE TPOTPAMMUCTBI TPATST TOJITHE YAChl HA MOMCK MOTOOHBIX MEJTKUX OMUOOK.
Heuro momo6mHoe Gy/IeT 9acTo MPONCXOINTH B XOJI€ Bareil paboThl — MOITOMY TIPOCTO
rmocMmeiTech U UANTE Jablile.

NMPUMEYAHUE

Kak nyylle BCEro OCBOWTb HOBbIE KOHLEMLUWMM MPOrpamMMMpoBaHus? MonbiTalTecb MCMOAb30BaTh WX
B CBoeli nporpamme. Ecnu B xozie paboThbl Haz ynpaXKHEHWEM Bbl 3aliieTe B TyMKK, NonpobyiTe Ha Kakoe-
TO BpeMs 3aHATbCS YeM-HWOYAb ApyruM. ECnn 3TO He MOMOXET, NepeynTaliTe COOTBETCTBYIOLLYIO YacTb
3TO¥i rnaBbl. ECM 1 3TO He NoMorso, o6pallanTech K PEKOMEHAALMAM U3 NPUoXeHUs B.

YNPAXXHEHUSA

HanuwwmTe oTaenbHy0 NporpaMMy Anst BbINMOMHEHWUS KXA0rO M3 CleAyoLmx ynpaxHeHui. Co-
XpaHuTe Kaxxaylo nporpamMmy B caline, vMs KOTOPOro MOAYMHSIETCS CTaHAAPTHLIM MpaBwUiam
Python mo mMcnonb3oBaHUO CTPOYHbIX BYKB M CMMBOJSIOB MOAYEPKMBAHWUA — Hampumep, simple_
message.py v simple_messages.py.

2-1. MNpocToe coobLeHne: COXPaHUTE TEKCTOBOE COOBLLEHME B MEPEMEHHON W BbIBEAUTE €ro Ha
3KpaH.

2-2. MpocTble COOBLLEHMS: COXPaHUTE COOBLUEHNE B NEPEMEHHON U BbIBEANUTE 3TO COOOLUEHME.
3aTeM 3aMeHUTE 3HaUYeHUEe NepEMEHHON APYrMM COOBLLEHUEM U BbIBEAWUTE HOBOE COOBLLEHME.

Ctpoku

Tak Kak MHOTHE ITPOTPAMMBI OTIPEAETSIOT U COOMPAIOT HEKUE TAHHbBIE, & 3aTeM JICJIAI0T
C HUMW 9TO-TO TIOJIE3HOE, KeJaTeJThHO BBIJIEJINTh OCHOBHBIE PA3HOBU/IHOCTHU JITAHHBIX.
Haunewm co cTpoKOBBIX IaHHBIX. Ha mepBbIil B3I CTPOKHU OCTATOYHO MPOCTHI, HO
C HUMU MOKHO paboTaTh MHOTHMH PA3HBIMU CIIOCOOAMU.

Cmpoml IIpeACTaBJIAET coboit IIPOCTYIO TTOCJAEA0BATEJIbHOCTH CUMBOJIOB. JIrobas no-
CJI€10BAaTE/IbHOCTb CMMBOJIOB, 3aKJ/JII0OY€HHAA B KaBbIYKH, B PythOH CUHTaETCA CTpOKOfI;
IIpr 9TOM CTPOKU MOT'YT OBbITb 3aKJII0YEHbI KaK B O/IMHOYHbIE, TaK U B JIBOMHBIE KaBbIUKMU:

"This is a string."
'This is also a string.’
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ITO ITPaBUJIO TO3BOJISAET UCITO/Ib30BaTh BHYTPEHHNE KaBbIYKU 1 aHOCTpO(bI)I B CTPOKax:

'I told my friend, "Python is my favorite language
"The language 'Python' is named after Monty Python, not the snake."
"One of Python's strengths is its diverse and supportive community."

PaccMoTpuM HEKOTOpbIE TUITMYHBIE OIIEPAIUH CO CTPOKAMM.

A3MeHeHne perncTpa CMMBOJIOB B CTPOKaX

O/1Ha W3 TTPOCTENTIINX OTIEPAIINiA, BBITTOJHIEMBIX CO CTPOKAMU, — U3MEHEHUE PETHCTPa
CUMBOJIOB. BarisauTe Ha ceayiomuii hparMeHT Kojia U MompoGyHTe OMpeIesIuTh, YTO
B HEM IIPOUCXO/IUT:

name.py

name = "ada lovelace"
print(name.title())

Coxpanute ails ¢ UMeHeM name.py U 3aILyCTUTe ero. BeiBOz TPOrpaMMBbl [0JIKEH BbI-
[JIANCTD TaK:

Ada Lovelace

B atom mprMepe B iepeMeHHO#T name COXPAHSIETCS CTPOKA, COCTOSITIASA U3 GYKB HUKHETO
peructpa "ada lovelace". 3a UMEHEM IIePEMEHHOM B KOMaH/e print() ciemayeT BbI30B
Metoza title(). Memoo npexacrasisier coboii neiictBue, kotopoe Python BeimosHsieT
¢ nauabiMuU. Touka (.) 10ocjIe name B KOHCTPYKIUK name.title() npukasbiBaer Python
PUMEHUTb MeTOJ title() K mepeMeHHOIl name. 32 UMeHEM METO/Ia BCEr/a CJeyeT napa
KPYTJIBIX CKOGOK, TIOTOMY 4TO METO/aM JIJisl BBITIOJHEHUST UX PabOThI 4acTo Tpedyercst
TOToTHUTEbHAS HHopMatmst. ta nHbopMaIys ykasbiBaercs B ckobkax. OyHKImm
title() gonoaHUTENbHAA HHDOPMAIIUA He HY/KHA, TOATOMY B KPYIJIBIX CKOOKAX HUYETO
HeT.

Meron title() mpeobpasyer nepBblii CHMBOJ KasKIOTO CJIOBA B CTPOKE K BEPXHEMY
PErucTpy, TOT/ia Kak Bce OCTaJbHble CHMBOJIBI BBIBOAATCS B HUKHeM peructpe. Hanpu-
Mep, JaHHast BO3MOKHOCTh MOJKET ObITh T0JIE3HA, €CJIM B BAIIei MPOrpaMMe BXOJIHBIE
3Ha4YeHMs Ada, ADA 11 ada JIOJIKHBI pAaCCMAaTPUBATHCS KaK OJTHO M TO JKe UMs, U BCe OHU
JOJIKHBI 0TOOpakaThesi B Buje Ada.

Jlist pabOoTBI ¢ PETCTPOM TAaKJKe CYIECTBYIOT JPyTrre mosiesnbie Metospl. Harpumep, Bee
CHIMBOJIBI CTPOKY MOKHO TTpe0Opa3oBaTh K BEPXHEMY UJIM HUKHEMY PETUCTPY:

name = "Ada Lovelace"
print(name.upper())
print(name.lower())

[Iporpamma BBIBOANT CJIEAYIONINI PE3YJIbTAT:

ADA LOVELACE
ada lovelace

Metoz lower () 0ocoOeHHO I0JIe3eH /st XpaHeHus JaHHbIX. Hepeako mporpaMMucT
HE MOXKET PACCUUTBHIBATDL HA TO, YTO IMOJb30BATEJIN BBEAYT BCE JaHHBIC C TOUHBIM CO-
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GJIIOIEHEM PETUCTPa, TI09TOMY CTPOKH IIePe/] COXPAaHEHNEM IIPE00PasyIOTCs K HIZKHEMY
perucTpy. 3arem, Koraa norpedyeTcs: BhIBeCTH UH(GOPMAIIIIO, UCIIONb3YeTCsI PETHCTD,
HanboJee MOAXOASIIUN It KasKI0i CTPOKHL.

KoHkaTeHauus

Tax:kxe yacTo BO3HUKAET H806XOI[I/IMOCTI) B 06’belII/IHEHI/II/I CTPOK. Hpe,ZICTaBI)Te, 4TO UM
n (baMI/I]II/IH XPaHATCA B Pa3HbIX IEPEMEHHBIX 1 Bbl XOTUTE O6"I)€HI/IHI/ITI) X 1 BbIBO/Ia
ITIOJIHOTO MMEHM:

first_name = "ada
last_name = "lovelace"
©® full_name = first_name +

+ last_name
print(full_name)

Ilinst o6beprHeHust cTpok B Python mcmosbsyercs suak «maoc» (+). B npuse-
IEHHOM MpUMepe TMOJTHOe UM CTPOUTCS oObennHenneM first_name, mpobern
1 last_name ©:

ada lovelace

Taxoii criocob o6bequHeHs CTPOK HA3bIBACTCSI KOHKamenauuell. Bbl MoKeTe UCIIOb-
30BaTh KOHKATEHAIIMIO JIJISI [IOCTPOEHMUS CJIOKHBIX COOOIeH It ¢ nH(pOpMalreil, XpaHsi-
1elics: B iepeMeHHbIX. PaccMOTpuM ripumep:

" "

first_name = "ada
last_name = "lovelace"
full_name = first_name +

+ last_name
O print("Hello, " + full name.title() + "!")

[MosHOE M3 MCTTOMB3yeTcss B Touke @ 71T BBIBOJIA TIPUBETCTBEHHOTO COOOIIEHMS,
ameros title() obecreurBaet MpaBuIbHOE (hOPMATHPOBAHNE UMEHU. DTOT (hparMeHT
BO3BpAIAeT MPOCTOE, XOPOIIIO OTPOPMATHPOBAHHOE COOOIIIECHNUE:

Hello, Ada Lovelace!

Konxkarenarueii Takke MOKHO BOCTIOJB30BATHCS JIJIsE TOCTPOEHUST COOBIIEHS, KOTOPOE
3aTeM COXPAHSIETCS B IEPEMEHHOM:

" n

first_name = "ada
last_name = "lovelace"
full_name = first_name +

+ last_name

©® message = "Hello, " + full_name.title() + "!"
® print(message)

IroT Koz Takxke BuiBoauT coobmenne “Hello, Ada Lovelace!”, Ho coxpanenue Tek-
cra coobnienus B mepeMeHHol @ CyIecTBEHHO yIpOoIaeT 3aBepPIIAONlyi0 KOMaH/Ly
neqyat @.



38 naBa 2 e [lepeMeHHble 1 NPOCTble TUMbl AAHHbIX

Tabynsiuum 1 paspbiBbl CTPOK

B niporpamMMupoBaHun TepMIUHOM «nponyck> (whitespace) HasbIBalOTCs TaKue Hele-
YyaTaeMble CUMBOJIBI, KaK MTPOOEIbI, TaGy AU U CUMBOJIBI KOHIIA CTPOKH. [Ipormycku
CTPYKTYPHUPYIOT TEKCT, YTOOBI TIOIB30BATENO OBLIO YI00HEE YUTATH ETO.

[l BKTIOUEHMS B TEKCT MTO3UITAHT Ta6yJI$IL[I/H/I HUCTIOJIb3YeTCsT KOMOWHAIIMS CUMBOJIOB
\t, Kak B Touke @:
>>> print("Python")
Python
O >>> print("\tPython")
Python

PaspbiBbl CTPOK 00ABJISIIOTCS € TIOMOIIBIO KOMOMHAIIMK CMBOJIOB \N:

>>> print("Languages:\nPython\nC\nJavaScript")
Languages:

Python

C

JavaScript

Tabystiiuu 1 pa3pbIBLI CTPOK MOTYT COYeTaThCsT B TekeTe. CKakeM, TOCTeT0BATENb-
HOCTb "\n\t" npukasbiBaeT Python HauaTh TEKCT ¢ HOBOM CTPOKHU, B Hayase KOTOPOii
pacrojiaraetcst TabyJIsIHsL.

Cuenyronuii mpuMep AEMOHCTPUPYET BBIBOJ OJHOTO COOOIIEHUs ¢ pasOueHreM
Ha YeThIPE CTPOKH:

>>> print("Languages:\n\tPython\n\tC\n\tJavaScript")
Languages:

Python

C

JavaScript

PaspbiBbl CTPOK U TAOYJISIIIUN YaCTO BCTPEUYAIOTCS B IBYX CJIEAYIONINX IJIaBaX, KOTr/a
HAIITN TIPOTPAMMBbI HAYHYT BBIBOAINTH OTHOCUTEJIBHO JITTMHHBIN TEKCT.

YaaneHve nponyckos

JInrHMe TPOTIyCKM MOTYT BBI3BATh ITyTAaHUILY B TporpamMmax. st mporpaMmmcTa cTpo-
KH 'python' n 'python ' BHeIlIHe HEOTJIMYUMBI, HO JIJIS IIPOrPAMMBbI 9TO COBEPIIEHHO
pasubie crpoku. Python Buaut sinnrauii mpobes B ' python ' 1 cuuTaeT, 4To OH JIeiiCTBY-

TEJIBbHO BaKEH — 0 TEX ITOP, ITOKa BbI HE COO6H.II/IT6 O IIPOTUBOIIOJIOKHOM.

O6painaiitTe BHUMaHUEe Ha IIPOIYCKH, IIOTOMY 4TO B IIPOrPAMMaX 4acTo MPUXOAUTCS
CpaBHUBATH CTPOKMU, YTOOBI IIPOBEPUTD Ha COBIIAEHIE UX coepKIUMoe. TUIuuHbIii mpu-
Mep — TIPOBepKa MMEH TI0JIb30BaTe el MPU BXO/e Ha calT. JIMITHIE MPOMYCKN MOTYT
cosJaBarh MyTaHuily 1 B 6oJee mpocthix cutyaiusax. K cuacrbio, Python nmossossier
JIETKO y/IAJIUTh JIUTITHUE TIPOTTYCKU U3 JIAHHBIX, BBEJIEHHBIX TI0Jb30BATEIIEM.

Python MoseT mcKarth JIUIIHKE IPOIYCKU Y JIEBOTO M IIPABOTO Kpast CTPOKH. UToObI
yOeanuThCS B TOM, UTO Y TIPaBOTO Kpas (B KOHIIE) CTPOKU HET TPOMYCKOB, BBIBOBUTE
MeToJ rstrip().
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>>> favorite_language = 'python
>>> favorite_language

"python '

>>> favorite_language.rstrip()
"python’

>>> favorite_language

"python '

e © o¢

3Hauenue, XpaHslieecs B lepeMeHHoli favorite_language B Touke @, cOePKUT JIUIII-
HIe TIPOITYCKU B KOHIle cTpoku. Kora Bl mpukasbiBaeTe Python BeiBecTn 910 3HAUE-
HYE B TEPMUHATLHOM CeaHce, BB BUAUTE TTPobes B KoHIle 3Hadenns @. Korma meron
rstrip() pa60TaeT c epeMeHHoii favorite_language B Touke ©, 5TOT JUIIHUI TPOGE
yaazusieTcst. BripoueM, yianeHue JUITb BpeMEeHHOe: eCJI CHOBA 3alPOCUTh 3HAUeHUE
favorite_language, Mbl BUJIUM, YTO CTPOKA He OTJIHUYAETCS OT UCXO/HON, BKJIIOYas
JnHui poryck @.

Yro6bl HABCET A UCKJIFOYUTD [TPOIYCK M3 CTPOKU, CJIE/YET 3alUCaTh YCEYEHHOE 3HAYCHUE
06paTHO B TIEPEMEHHYO:

>>> favorite_language 'python
©® >>> favorite_language = favorite_language.rstrip()

>>> favorite_language

"python’

CHayvasia MpoIryCcKu yIasiioTcsl B KOHIIE CTPOKH, a TOTOM 3HaYeHNe 3aIChIBAETCS B 1C-
xojHyIo nepemennyio @. Otepaiiust U3MeHeHs 3HAUEeHUST TIePEMEHHOI € MTOCJIe/IYIOTINM
€ro CoOXpaHeHHeM B UCXOAHON TIePeEMEHHON YacTO BBIITOHSIETCS B TPOrPAMMUPOBAHUM.
Tak 3HavyeHue MepeMeHHON MOKET U3MEHSITHCSI B XOJI€ BBITOJHEHUST TIPOTPAMMBbI UJTH
B OTBET HA JICHCTBUA MOJIb30BATEIS.

[Tpormycku Takke MOKHO y/IAJIUTD y JIEBOTO Kpas (B Hayase) CTPOKH IIPU ITOMOTIN Me-
Tozia 1strip(), a MeTox strip() yaauser IpoIycku ¢ 000X KOHIIOB:

©® >>> favorite_language = ' python '

® >>> favorite_language.rstrip()
' python'

© >>> favorite_language.lstrip()
"python '

® >>> favorite_language.strip()
"python’

B aTom 1puMepe rexoHoe 3HaYeHre COJEPKUT MIPOITYCKHU B Havasie u B kouile @. 3arem
MPOIYCKU YAAJSIIOTCS Y IPABOTO Kpasi @, y JieBoro Kpast © u ¢ 060ux KOHIIOB CTPOKY @.
[ToskcnepumenTupyiite ¢ GyHKIUSIME yIaJIeHUsT TPOITYCKOB, 3TO OMOKET BAM OCBO-
uThest ¢ paboToit co crpokamu. Ha mipakTuike 3Tu (DyHKIIUU Yallle BCErO MPUMEHSTIOTCSI
JUISE <OUUCTKHU> T10JIb30BATEIBCKOTO BBO/IA TIEPEJL €T0 COXPAHEHUEM B IIPOrPaMMe.

MpenoTBpalleHne CUHTaKCMYECKUX OLIMBOK B CTPOKaXx

Cunrakcnyeckue OMUOKYN BCTPEYAIOTCS B TTPOTPAMMax Oojiee UK MeHee PeTyIIsIPHO.
Cunmarcuueckas owubka TPOUCXOINT TOT/A, Koraa Python e pacmosnaer yacth Barmeit
POTPaMMBbl Kak JedcTBUTENbHBIN Ko Python. Hanpumep, ecain 3akiounts arnoctpod
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B OJIMHOYHbBIE KaBbIYKH, CAYYUTCS OMMOKA. ITO IPOMCXOMUT U3-3a TOro, uto Python
UHTEPIIPETUPYET BCE CUMBOJIbI OT IIEPBOM OJMHOYHON KaBbIUKU 10 alocTpoda Kak
crpoky. ITocme atoro Python mertaercst maTEpIpETHPOBATH OCTATOK TEKCTA CTPOKM KaK
ko Python, uto nopoxaaer ommoKy.

Pasbepemcs, Kak ske IPaBIIbHO MCII0Ib30BaTh OMHOYHbIE UM ABOIHbIE KaBbluKu. Co-
XpaHUTE CJeIYIONIYIO IporpamMmy B haiiie apostrophe.py u 3amycTure ee:

apostrophe.py

message = "One of Python's strengths is its diverse community."
print(message)

ArnocTpod HAXOIUTCS B CTPOKE, 3aKIIOYEHHON B JIBOMHBIE KaBBIYKU, TAK YTO Y UHTEP-
nperaropa Python me Bozankaet mpobreM ¢ TpaBUILHON HHTEPTIPETAIeit caeyoneit
CTPOKH:

One of Python's strengths is its diverse community.

OI[HaKO TIPpY UCITOJIb30BAaHNN OJTUHOYHDBIX KaBbIUEK PythOIl HE CMOJKET OIIPENC/INTD, T1e
A0JIKHA 3aKaHYMBaTbCA CTPOKaA:

message = 'One of Python's strengths is its diverse community.’
print(message)

[Iporpamma BBIBOJUT CJIEIYIONNIT Pe3yIbTaT:

File "apostrophe.py", line 1
message = 'One of Python's strengths is its diverse community.'
N~ O
SyntaxError: invalid syntax

3 BBIXOIHBIX JAHHBIX BUIHO, YTO OMIMOKA MTPOMCXOAUT B mosulin @  cpasy ke mocJie
BTOPOU OIMHOYHON KaBbIYKU. JTa CHHTAKCIYECKAsT ONMMOKA YKA3bIBAET, YTO MHTEPIIPETa-
TOP HE PACMO3HAET KAKyI0-TO KOHCTPYKITHIO KaK JeicTBUTebHbIN Ko Python. Omubkn
MOTYT BO3HUKATh 110 PA3HBIM ITPUYUHAM; 51 OY/Iy BBILICJSATH HAanOoJIee PACIPOCTPaHEHHbIE
HCTOYHWKHY TI0 MEPE TOTO, KAaK OHU GY/IyT BCTPEYATHCS HAM.

CuHrakcuueckue onuOKy OYIyT 4acTo JOCAKAATD BaM, [IOKA Bl YUUTECH IHCATH TIPa-
BrUTbHBIH K071 Python. Kpome ToT0, OTIIOKY 3TOM KaTErOpun TAKKe SIBJISTIOTCST HAnboee
PacCiibIBYaTbIMU 1 HEKOHKPETHBIMU, ITOITOMY UX OCO66HHO TPYAHO HaXOAUTH U UC-
npaBJsATh. Eciu BbI 3aiijiere B TYTHK U3-32 0COOEHHO KOBAPHO#T o1iOKY, o6pariaitech
K PEKOMEH/IAINSIM B IPUJIOKeHNH B.

NMPUMEYAHUE

DYHKUMS LIBETOBOMO BbIAENEHNSI CUHTAKCKCa YCKOPSIET BbISIBIEHUE HEKOTOPbIX CUHTAKCUYECKMX OLINGOK
npsiMO BO BpeMsi HanucaHusi nporpammel. Ecnv Bbl yBUAMTE, UTO KOA Python Bblgensietcs kak oBbluHbIN
TeKkcT (MM 0BbIYHbIN TEKCT BblAensieTcs kak koa Python), ckopee Bcero, B BaweM aiine rae-to npo-
rnyLleHa KaBblyka.

BoiBog B Python 2

B Python 2 komana print uMeeT HEeMHOrO UHOIM CHHTAKCHUC:
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>>> python2.7
>>> print "Hello Python 2.7 world!"
Hello Python 2.7 world!

B Python 2 BeiBozuMBII TEKCT He 00s13aTebHO 3aK/II09aTh B KPyTJible cKoOKu. Dop-
MasbHo B Python 3 print sBistetcst hyHKITER, TTOATOMY KPYTIIbIe CKOOKH 00sI3aTEbHDL.
Hexoropsie komanznt print B Python 2 comepskar Kpyraibie CKOOKH, OJTHAKO MX MOBE-
JIeHUe HECKOJIbKO OTJIMYAETCSI OT TOTO, 4To BbI Buziute B Python 3. Korma 8ol cMoTpuTe
Ha KoJI, HanncanHbIil Ha Python 2, ¢ Gosibiioil BepoSTHOCTHIO B OJ[HUX KOMaH/ax print
Gy/IyT MPUCYTCTBOBATH KPYTJIbIE CKOOKH, a B APYTUX KPYTIBIX CKOOOK He Oy/IeT.

YMPAXXHEHUA

CoXpaHUTe KOA KaXAoro M3 Creaylowmx YNpaXHEeHW B OTAENbHOM caiine C UMEHEM hame_
cases.py. Ecfin y Bac BO3HUKHYT npobneMbl, caenante nepepbiB Ui 06paTUTeCh K peKOMeHaa-
LMSIM B NPUSIOXKEHUM B.

2-3. JInyHoe CoobLIEHNE: COXPAHUTE MMSI MOMb30BaTENS B MEPEMEHHON U BbIBEAUTE COOBLLEHNE,
npeaHasHayYeHHoe A8 KOHKPETHOro yenoBeka. CoobLueHne JOMKHO ObiTb MPOCTbIM, HanpuUMep:
“Hello Eric, would you like to learn some Python today?”

2-4. PerncTp cMBOJIOB B UMEHaX: COXPaHUTE UMsl M0/b30BaTesIsi B NEPEMEHHON U BbIBEAUTE €ro
B HDKHEM PEruUCTpe, B BEPXHEM PErUCTPE U C KanuTanusaumei HauanbHbIX 6yYKB KaXA0ro CioBa.

2-5. 3HamMeHuTas uuTaTa: HaliauTe U3BECTHOE BbiCKa3blBaHWE, KOTOPOE BaM MOHPaBUIOCh. Bbl-
BeAMUTE TEKCT LMTaThbl C UMEHEM aBTopa. Pe3y/nbTaT AO/MKEH BbIrsiAETb NPUMEPHO TaK (BK/OYas
KaBblYKM):

Albert Einstein once said, "A person who never made a

mistake never tried anything new."

2-6. 3HaMeHuTas uMTaTa 2: NoBTOpUTE YrpaXKHEHUE 2-5, HO Ha 3TOT pa3 COXpaHUTE UMS aBTopa
uMTaThl B NepeMeHHoi famous_person. 3aTeM cocTaBbTe COOBLUEHWE M COXpaHUTE ero B HOBOW
nepeMeHHoi C MMeHeM message. BbiBeanTe cBoe CoobLUEHNE.

2-7. YpaneHue npornyckoB: COXpaHWTe UMs Mosb30BaTeNs B NepeMeHHoi. [Jo6aBbTe B Havyane
1 B KOHLIE MIMEHM HECKO/bKO MpOrycKoB. MNpocneanTe 3a TeM, YTobbl Kaxxaas cnyxebHas nocne-
[loBaTeNbHOCTL , “\t” 1 “\n”, BCTpeuanack Mo KpanHei Mepe oauH pas.

BbiBeauTe 1Msl, 4TO6bI ObIIM BUAHBLI MPOMYCKWU B Hayase M KOHLE CTPOKW. 3aTeM BbIBEAUTE €ro
CHOBA C UCMOJb30BaHNEM KaXaou M3 yHKUMI yaaneHus nponyckos: Istrip(), rstrip() u strip().

Yuncna

Hucsta oueHb 4acTo IPUMEHAIOTCS B IPOIPAMMUPOBAHUY /LI Be/leHUs cyeTa B UIPax,
TPE/ICTABJICHUST IAHHBIX B BU3YATU3AIMSIX, XPaHEeHNsT WHPOPMAITUK B BeO-TIPUIIOKEHUSX
u T. 1. B Python uncioBbie mammbie 1esaTest Ha HECKOIBKO KATETOPHIT O CIOCOOY MX
ncnosb3oBanus. /s Hadama mocMoTpuM, Kak Python paboraer ¢ tembivun anciamu,
MOTOMY YTO C HUMU BO3HUKAET MEHbIITE BCETO MPODIIEM.

Llenbie unucna

B Python ¢ nenbiMu 4rciaMu MOKHO BBIIIOJIHATD OIepaliy CA0KeHus (+), BblYKTa-
HUS (-), yMHOKeHUs (*) n nenennsi(/).
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>>> 2 + 3
5

>>> 3 - 2
1

>>> 2 * 3
6

>>> 3/ 2
1.5

B repmunanbHoM cearce Python npocto BosBpariaer pesysbrar orepariui. st mpe-
CTaBJIEHNUST OTIEPAIINH BO3BEIEHNUS B cTerelb B Python ncmomb3yerest cIBOeHHbII 3HAK
YMHOXKEHUS:

>>> 3 ¥* 2
9

>>> 3 ¥* 3
27

>>> 10 ** 6
1000000

B Python rakske cyiuiectByer onpeaeseHHbli OPSA0K Olepaliiii, 4TO I03BOJIET UC-
TOT30BATh HECKOJIBKO OTIEPATIHE B OHOM BhIpaskeHnH. KpyTibie CKOOKHM MCTTOMb3YIOTCST
JUUIST U3MEHEHWST TIOPSI/IKA OTIEPATIN, YTOOBI BBIPAKEHUE MOTJIO BBIYUCIATHCS B HYKHOM
nopsizike. [Ipumep:

>>> 2 + 3*%4

14

>>> (2 +3) *4
20

HpO6e.IIbI B 9TUX IpUMeEpax He BJANUAIOT Ha TO, KaK PythOIl BbIYUCJIAET BbIpasKE€HUA; OHN
IIPOCTO IMOMOTaI0T 6bICTpee HaWTH MPpUOPUTETHDBIE OIl€PaIlU 1P YTEHN N KO/lA.

BewecTBeHHblE Yncna

B Python uncia, nmeromue poOHYIO YaCTh, HA3BIBAIOTCS 8euiecmeeHibimi (NI «9UC-
JIaMU € ILIaBalolieil Toukoii» ). OObuHO PazpaboOTUUK MOKET IPOCTO MOJIH30BATHCS
APOGHBIME 3HAYEHMSIMU, He 0COOEHHO 3a/lyMbIBasich 06 ux mnosegeHuu. ITpocto BBeguTE
Hy KHBIe 4rcJIa, a Python ckopee Becero caemaer MIMEHHO TO, YTO BbI OT HETO XOTUTE:

>>> 0.1 + 0.1
0.2

>>> 0.2 + 0.2
0.4

>>> 2 ¥ 0.1
0.2

>>> 2 *¥ 0.2
0.4

O[[HaKO B HEKOTOPDIX CUTYAIIUAX BAPYT OKA3bIBACTCA, YTO PE3YJIbTAT COAEPKUT HEOKM-
JIaHHO 60JIbIIOE KOJTMYECTBO Pa3pAaa0B B ,ZIPO6HOI7I YacCcTH:

>>> 0.2 + 0.1
0.30000000000000004
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>>> 3 *¥ 9.1
0.30000000000000004

Heuto mox06H0€ MOXKET IPOM3OUTH B JII0OOM S3bIKe; 111 OECIIOKOWCTBA HET IPUYKH.
Python mbitaercst mogo6paTh Kak MOKHO G0JIee TOUHOE [TPEICTABICHIE PE3yJIbTaTa, YTo
uHOTIA GBIBAET HEJIETKO M3-32 0COOEHHOCTEN BHY TPEHHETO TIPEICTABICHUS YHCE B KOM-
nbioTepax. [Toka mpocto He obpaiaiiTe BHUMAHUSA Ha «JIUITHAE> PA3Ps/Ibl; Bbl y3HAETE,
KaK TIOCTYIaTh B MOAOOHBIX CUTYAIMSIX, KOT/Ia 9Ta IpobJeMa CTaHeT aKTyaJlbHOM JJIst
Bac B mpoekTax yactu 1.

MpenoTBpalleHre OWMBOK TUMOB C UCMONb30BaHMEM yHKUMM str()

Yacto 3HaUEHME MTEPEMEHHON IOJKHO UCTTOTB30BATHCST BHYTPH coobimenust. Jlomyctim,
BbI XOTUTE MO3APAaBUTDH 110JIb30BaTEJid C JHEM POXKACHUA. W BBl Hantucann JJId 9TOTrO
CTIeTyIOTIIH KO

birthday.py

age = 23
message = "Happy " + age + "rd Birthday!"
print(message)

Kazasoch Ob1, iporpamMma JI0JKHA BIBECTH TIpocTtoe npusercrsue: Happy 23rd birthday!
Ho, eciiu 3amyctuthb ee, mosiBsiercst coobienue 06 omuoke:

Traceback (most recent call last):
File "birthday.py", line 2, in <module>
message = "Happy " + age + "rd Birthday!"

(1] TypeError: Can't convert 'int' object to str implicitly

Ha aror pas npousoriia owubka muna. Ito o3Havaet, uro Python He moHMMaeT, Kakyto
uH(GOPMAIMIO BbI UCIIob3yere. B nanHoM npumepe Python Bumur, uto B Touke @ uc-
MTOJTb3YETCST TEPEMEHHAsT ¢ TIeJTOUNCAEHHBIM 3HaUeHneM (int), HO He 3HaeT, Kak cJelyer
WHTEPIIPETUPOBATH 9TO 3HAUeHue. J[elo B TOM, 4TO 1epeMeHHast MOYKET MPe/ICTaBIISATD
KaK 4ucJio 23, Tak ¥ Tapy OTAeIbHbIX cUMBOJIOB 2 11 3. [Ipu TakoM MCIIOTh30BaHUT T1€JTBIX
Yrces B CTPOKaxX HeoOXOAMMO SIBHO YKA3aTh, YTO 11€JI0€ YNCJIO JOJKHO MCII0Ib30BAThCS
KaK CTPOKa M3 CUMBOJIOB. [IJIst 3TOTO TlepeMeHHast iepeaetcst hyHKImu str( ), mpeob-
pasyliolieil He-CTPOKOBbIE 3HAUEHUST K CTPOKOBOMY BHLY:

age = 23
message = "Happy

+ str(age) + "rd Birthday!"
print(message)

Teneps Python monmmaer, 410 BBl X0TUTE IpeoOpa3soBaTh YUCIOBOE 3HaYeHHTE 23
B CTPOKY M BBIBECTH CUMBOJIBI 2 M 3 B cocTaBe nosapasiaeuns. OKuaaeMblil pesyabTaT
BBIBOAUTCS €3 BCAKUX OIINOOK:

Happy 23rd Birthday!
B GosbmmmHcTBe caydaes pabora ¢ ynciaMu B Python mpoxoauT 10¢TaTouHo TpUBUAIb-
HO. Eci BBI OJTy4YaeTe HeOKMIAHHbIE PE3yIbTAThI, IIPOBEPDTE, IIPABUILHO 11 Python
UHTEPIPETUPYET YUCIOBbIE JIaHHbIE — KaK YHUCI0BOE 3HAYEHHE MU KaK CTPOKY.
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Llenble uncna B Python 2

ITpu pesenun nesbix yrces Python 2 BosBpaiaer HeCKOJIbKO MHOM pe3yJibTar:

>>> python2.7
>»> 3/ 2
1

Bwmecro 1.5 Python Bosspataer 1. PesynbraTom jaesieHust mefbix urces B Python 2
CTAHOBHTCS IIEJI0€ YHCIIO ¢ HOoTepeil octatka. OOpaTuTe BHUMAHME: PE3yJIbTaT HE OKPYT-
JISIETCSL, TIPOCTO OCTATOK OT AeJICHMs IIPOIIALAET.

Yro6sl usbesxaTh 9TOro noseneHus: B Python 2, npociaeaure 3a TeM, 4T00bl XOTS ObI
OJIHO M3 ABYX 4KCes OBLIO BENIECTBEHHBIM. B 9TOM ciydae pesyabTar Takke Oymger
BEIIECTBEHHBIM:

>>> 3/ 2
>>> 3.0 / 2
>>> 3/ 2.0

>>> 3.0/ 2.0

Takoe OBeieHNE TP TETEHUH YaCTO TPUBOUT K HEOPA3YMEHUSIM, KOT/IA JITO/H, TIPH-
Boikire paborars ¢ Python 3, Haunnator ucnosszoBars Python 2, wiu Haob6opor. Ecin
BBl HCIOJIb3YETe WU TIHIIETe KO/, B KOTOPOM CMENIUBAIOTCS 1eJIble U BElIeCTBEHHBIE
yucsia, Gy/bTe BHUMATETHHBIL.

YMNPAXXHEHUA

2-8. Yncno 8: HanuwwmnTe onepawuuy CNOXeHUSs, BbIYUTaHNUS, YMHOXEHWUS U AeNEHNs, pe3yibTaToM
KOTOPbIX ABASIETCA Yncno 8. He 3abyabTe 3akounTb onepaummn B KoMaHabl print, 4Tobbl npoBe-
puTb pe3ynbTaT. Bbl AOMKHLI HAMUCaTb YETbIPE CTPOKM KOAA, KOTOPbIE BbIMSAAT NPUMEPHO TaK:
print(5 + 3)

Pe3ynbTaToM AOMKHbI ObITb YETHIPE CTPOKM, B KaXA0MN U3 KOTOPbLIX BbIBOAMTCS Yncno 8.

2-9. JliobuMoe umcro: coxpaHuTe CBOe JIloBMMOe YMC/IO B MEpeMEHHON. 3aTeM NMpy MOMOLLM Mne-
peMeHHol co3aalTe cooblueHve ANisi BbIBOAA STOMO YMc/a. BbiBeauTe 3To cooblueHve.

KommeHTapum

KomMeHTapuu 4pe3BbIYaitHo MoJIe3HbI B JII0OOOM sI3bIKe TiporpaMMmupoBanusi. Jlo cux
MOP BAIllU MPOTPAMMBI COCTOSIITH TOJIbKO U3 Koja Python. ITo mepe pocrta o6bema
U CJIOKHOCTH KOJIA B TIPOTPAMMBI CJIEYeT 100aBIsITh KOMMEHTaPUH, OTIMCHIBAIOTIIE
o6 TTOAXOM K perraeMoii 3a/1aue, — CBOETO POJla 3aMETKH, HATTHCAHHbIE Ha MO-
HATHOM $3bIKE.

Kak co3gatoTcd KOMMeHTapumn?

B asbike Python npusnaxom koMMeHTapus sIBIsSETCS CUMBOJL «perneTka» (#). Murep-
nperatop Python urHopupyer Bce CUMBOJIBI, CJIEAYIONINE B KOJE TIOCTE # 10 KOHI[A
ctpoku. [Ipmmep:
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comment.py

# Say hello to everyone.
print("Hello Python people!")

Python urnopupyer nepByio CTpOKY U BBIIIOJIHSIET BTOPYIO.

Hello Python people!

Kakne koMMeHTapuu cnegyet nucatb?

KomMenTapuu iy Tes npesk/ie BCEro AJIst TOro, 4T00bl 00bACHUTD, 4TO I0JKEH J1e1aTh
Ball KO/ M Kak oH pabotaeT. B xoze paGoThl Ha/l TPOEKTOM BbI TIOHMMAETE, Kak padoTaioT
BCe ero KoMIoHeHTbL. Ho, eciin BepHyTbhCs K IPOEKTY CILYCTsI HEKOTOPOE BPeMsl, CKopee
BCEro, HeKOTOpbIe 11oApobHoCTH OYAyT 3a0biThl. KOHEUHO, Beerna MOKHO U3YYUTh KO/
1 pa3o0bpaThCs B TOM, KaK JOJKHBI pab0oTaTh €ro 9acTH, HO XOPOIINEe KOMMEHTAPHH C J10-
CTYITHBIM U3JI0KEHUEM 00OLIMX IPUHIIAIIOB PabOThI KOJIa COKOHOMSIT HEMAJIO BPEMEHU.

Ecam BBI XOTHTE CTaTh MPO(hECCUOHATBHBIM ITPOTPAMMUCTOM WJIM YYaCTBOBATDH B CO-
BMECTHOU paboTe ¢ APYTUMHU MPOTPAMMUCTAMU, HAYIUTECH ITHCATh OCMBICJICHHBIE
KOMMEHTAapuu. B HAIM JHM MOYTH BCe MPOrPaMMBbI Pa3pabaThIBAIOTCS KOJIEKTHBHO
B rpytinax — jgubo rpynmaMu paboTHUKOB OJIHON KOMITaHWH, THOO MPYINaMU SHTY31a-
CTOB, COBMECTHO PabOTAOIINX HaJl IIPOEKTOM C OTKPBITBIM KOJIOM. OTBITHBIE TIPOTPaM-
MUCTBI OJKHJIAIOT YBUETH KOMMEHTAPUH B KOJIE, TIOATOMY JIyUIIle TIPUBBIKANTE T0OABIATH
cojiepskaTeIbHble KOMMEHTapuu NpsiMo ceityac. Hammcanue npocThiX, JJaKOHUYHBIX
KOMMEHTApHEB — OJ[HA U3 CAMbIX TTOJIE3HBIX MIPUBBIYEK, HCOOXOMUMbIX HAUMHAKOIIEMY
IIPOTPAMMMUCTY.

[IpuHuMas pereHue o ToM, HYKHO JI TIHCaTh KOMMEHTApPUil UJIN HET, CIipocuTe cebs,
HPHUIIIIOCH JIK BaM TIepedpaTh HECKOIbKO BAPUAHTOB B MOMCKAX PA3yMHOTO PEIEHHST [JIst
HEKOTOPOI 3aj1aull; eCJIi OTBET OY/IET MOJIOKUTETbHBIM, HAITUIITITE KOMMEHTapHi 0 TI0-
BOJLy Balllero pereHus. ¥ AaJInTh JUITHIEe KOMMEHTAPUH [103/iHee HAMHOTO [1POolIIe, 4eM
BO3BPAIATHCS 1 100ABJIATH KOMMeHTapuu B iporpaMmy. C aToro MoMeHTa st Oy/Iy mc-
M0JIb30BATh KOMMEHTAPHUH B TPUMEPAX /IJIsT IOSICHEHUS CMBICIa HEKOTOPBIX YacTeil Ko/ia.

YMNMPAXXHEHUA

2-10. flobaBneHne KOMMeHTapueB: Bbibepute ABE NPOrpaMMbl U3 HaNMCaHHbIX BaMu 1 AobaBbTe
B KaXXZyl0 XOTs 6bl OAMH KOMMEHTapui. Eci Bbl He HalgeTe, YTO HanucaTb B KOMMEHTApUSIX,
NOTOMY YTO NPOrpamMMbl 661N CAMLLKOM NPOCThI, A06aBbTE CBOE MMS M TEKYLUYIO AaTy B Ha4ano
Koga. 3ateM f06aBbTe OAHO MPEASIOKEHNE C ONUCAHNEM TOrO, YTO AESaeT nporpaMma.

dunocopusa Python

Jlosiroe Bpemst s13bIK TiporpammupoBanust Perl Gbu1 KpaeyrobHbBIM KAMHEM HHTEPHET-
nporpamMmmupoBanus. Ha mepBeix mopax ¢hyHKIMOHUPOBAHNE MHOTUX WHTEPAKTUBHBIX
caiiToB 6bLIO OCHOBaHO Ha ciieHapusix Perl. B To Bpemst coobmuiectso Perl pykoBoacTso-
BaJIOCh JIEBU30M: «ITO MOKHO C/IEJATh HECKOJIbKUME criocobamus. Kakoe-to Bpemst
paspaboTurKaM HPAaBUJICSA TAKOH MOAXOJ, MOTOMY U4TO THOKOCTH, MIPUCYIIAsT SI3bIKY,
MO3BOJIsIIA PEIaTh MHOTHE 33jiauil pazHbiMu criocobamu. T1og06HbIH ToaX0 GBI 10-
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MyCTUM TIpH paboTe Hajl COGCTBEHHBIMU TIPOEKTAMHU, HO CO BPEMEHEM CTAJIO SICHO, YTO
Upe3MepHas THOKOCTH YCIOKHSIET JOITOCPOTHOE COTPOBOKAEHNE KPYITHBIX TIPOEKTOB.
BbLI0 CITUITKOM TPY/IHO, YTOMHUTENBHO ¥ JI0JITO Pa3OUPAThCSI B KOJIE U TIBITATHCS TIOHSITh,
YTO JKe JyMaJ IPYroil pazpaboTYUK IIPU PELIeHNHN CJIOKHON 3aja4un.

OmnbiTHbIE TIPorpaMMucThl Python pexomMeHy0T nsberaTh JUITHUX CTOKHOCTEN U TIPH-
MEHSITh TIPOCThIE PEIIEHIST TaM, T/ie 3T0 BoaMoxkHO. Dumocopus coobiuiectsa Python
BeipaskeHa B ouepke Tuma ITurepca «The Zen of Pythons. Yto6sr mpocMoTpers aToT
KpaTkuii Habop MPUHIIUIIOB HaTMcaHust Xopoiero Koaa Python, nocratouno sBecTn
KOMaH/y import this B uHTepmperarope. S He CTaHy BOCIIPOU3BOAUTD BCE IPUHIIHITHI,
HO TIPUBETY HECKOJIBKO CTPOK, YTOOBI BBI TIOHSLIH, TOYEMY OHU BAYKHBI JIJIsT BAC KAK JIJIsT
HaYMHAIONEro nporpaMmucTa Python.

>>> import this
The Zen of Python, by Tim Peters

Q Kpacusoe syuiiie, 4eM ypoJJIHBOE.

ITporpammuctsl Python cunraior, 4To Ko MOKeT ObITh KPACUBBIM U dJI€TaHTHBIM.
B nporpammupoBanuu Jioin 3aHUMAIOTCS pelllenreM 3aj1a4. [IporpaMmmucTtsl Beeria
IEHUJIN XOPOIIO CIIPOEKTUPOBaHHbIe, 3((HEKTUBHBIE U Jlaske KPACUBbIE PEIIECHMUS.
Co BpeMeHeM BbI Goaibliie y3Haere o Python, HauHeTe mcaTh 6oJIbllie KOJA, U KOT/a-
HUOY /b Balll KOJLjlera IOCMOTPUT Ha 9KPaH Balllero KoMIlbloTepa U ckaxer: «Oro, Kakoi
KpacuBblii Ko!»

a HpOCTOG JIy4qIiIe, 4eM CJI0KHOE.

Ecin y Bac ectb BLIOOP MEXK/LY IIPOCTHIM M CJOMKHBIM pelleHreM U 00a paboraror, 1c-
H0JIb3YIiTE IpocTOe pemenue. Baimn ko Oyaer pole B COIPOBOKIEHNUM, a Y BacC U IPY-
rux paspaboTunKoB OyAeT MeHble IpobieM ¢ OGHOBJIEHUEM 9TOTO KOjia B Oy yIIEeM.

Q CuoxHoe Jydlie, 4eM 3aryTaHHOE.

PeanmbHocTh CO31a€T CBOU CJIOKHOCTU; MHOT'la IIPOCTOE pelIeHNE 3a/la41 HEBO3MOKHO.
B takom cJy4dae HCHO]IB3yﬁT6 caMoe TIPpOCTOoE penrenmne, KoTopoe pa60TaeT.

a y[[060‘{I/ITaeMOCTI) nMeeT 3HaueHue.

Jlazke eciv Balll KOJL CJIOAKEH, OH JI0JIKEH HOPMaJIbHO YMTaThCsl. PaboTast Hajl IIPOEKTOM,
TPeOYIOIUM HAMUCAHUS CJIOKHOTO KOJIa, OCTapaiiTech HAMCATh COAEPIKATEIbHBIC
KOMMEHTApUM [IJId 9TOTO KOJa.

a I[OJDKGH CyHmIeCTBoOBaThb O/IMH — M JKEJIaTEJbHO TOJIBKO OJIUH — O‘-IeBI/I,ZIHHﬁ cnocob
c/eaTb 9TO.

Eciu ipefyioskuth 1ByM mporpamMuctam Python pemwuts ofHy u Ty e 3a1a4y, OHU
TOJIKHBI BLIPAOOTATH MOXOKUE PEIeHNst. ITO He 3HAYUT, YTO B TIPOTPAMMUPOBAHUH
HeT MecTa st TBopuectBa. Haobopor! Ho 6dbirast yacTh pabOThI MPOTPAMMUCTa 3a-
KJIFOYAETCST B TPUMEHEHU T HeGOJIBIINX, CTAHIAPTHBIX PEIIEHUE JIJIsI IPOCTBIX CUTYAI[Hit
B KOHTEKCTE GOJIBIIOT0, H0Jiee TBOPUECKOTO TIPOEKTa. BHYTPEHHSIST OpraHu3aIust BAIINX
MPOTPAMM JIOJKHA BBITJISIZICTH JIOTUYHO ¢ TOYKH 3PEHMUST IPYTUX TporpaMMucToB Python.

Q Ceituac mydrie, 4eM HUKOT/IA.

Brr mozkere IIOTPATUTDh BECH OCTATOK JKM3HU Ha M3yUEHHNE BCEX TOHKOCTEN PythOD
" IIporpaMMunpoOBaHuA B 11€JIOM, HO TOIr'Zla Bbl HUKOI'/Ia HE 3aKOHYNUTE HU OJJUH IIPOEKT.
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He mbrraiitech HamucaTh WeagabHbIH KO, HATIMITATE KOJI, KOTOPBIH paboTaet, a moToM
peliuTe, CTOUT JIK [0PabOTaTh €r0 JJIST TEKYIIETO POEKTA WJIH JKE MEPEHTH HA YTO-TO
IIpyTOE.

Korma BoI mepeiifiete k caeayionieil riaaBe u 3aifiMeTech U3ydeHneM HoJee CIOKHBIX
TeM, TocTapaiitech He 3a6biBaTh 06 9T0i1 hrstocoduu mpocToThl 1 ACHOCTH. OIMBITHBIE
POTPAMMHUCTBI OYyT ¢ GOJBIIUM YBaKEHUEM OTHOCUTHCS K BallleMY KOy, OXOTHEE
JIETUTHCS CBOMM MHEHWEM U COTPYTHUYATH C BAMU B UHTEPECHBIX MTPOEKTaX.

YMNMPAXXHEHUA

2-11. [3eH Python: BBeaute komaHay import this B TepMnHanbHOM ceaHce Python 1 npocmoTpu-
Te Apyrve nNpuHUMMbI.

NTorun

B 370ii ri1aBe Bbl HAYIUIUCH PabOTATH C TIEPEMEHHBIMU. BbI y3HAIIN, KaK UCIIOJIb30BATh
cojiepKaTesIbHble IMEHa TIEPEMEHHbBIX W KaK MCIPABJISATh OMUOKA B MIMEHAX 1 CHHTAK-
CUYECKHE ONMMOKH B CTyyae WX BOSHUKHOBEHUS. Bbl y3HAIHU, UTO TaKoe CTPOKU M Kak
BBIBOJIUTH X B HU)KHEM/BEpPXHEM PerucTpe 1 ¢ KanuTaansalueil Bcex caoB. Mbl pac-
CMOTPEJH CTIOCOOBI aKKYPATHOTO 0(hOPMIIEHHUST BHIBO/IA C TPUMEHEHWEM TTPOTIYCKOB,
a TaksKe yIaJICHUsS JINITHUX MPOIYCKOB U3 Pa3HbIX YacTell cTpoku. B Havamm paGorath
C 1[eJIBIMU 1 BETIECTBEHHBIMU YU CJIAMU 1 Y3HAIN O HEKOTOPBIX HEOKUAHHOCTSX, BCTpe-
YAIOIINXCS TIPH PabOTe ¢ YUCTOBBIMU JJAaHHBIMU, BbI HAYUIIICH TIHCATH COIEPIKATETBHBIC
KOMMEHTapUH, KOTOPbIE YIIPOIIAIOT HAallMCaHUe KOJIa /11 BaC U €ro YTeHue s IPYTUX
paspaborunkos. B 3apepiienue riasbl Oblia npeacTasaena Guaocopust MAKCUMAIbHOI
[IPOCTOTBI KOJIA.

B rmaBe 3 paccmarpuBaeTcst XxpaHeHre HabOpOB JAHHBIX B MEPEMEHHBIX, HA3IBAEMBIX
cnuckamu. Boi yaHaere, kak nepe6paTh COAEPKUMOE CIIMCKa 1 00paboTaTh XPaHsIILyI0Cst
B HeM MHMOpMaImio.



Cnncku

B sT0il U caepytoleii TaiaBax Bbl y3HaeTe, 4TO cOOO0il MPEACTABISIOT CIIUCKY 1 KaK
HayaTh paboTatTh ¢ ajeMeHTaMu ciucka. CIUCKH [TO3BOJISIIOT XPAaHUTDb B OJJHOM MECTE
B3aMMOCBSI3aHHbIE JaHHbIE, CKOJbKO Obl UX HU OBLIO — HECKOJIBKO 9JIE€MEHTOB UJIH
HECKOJIBKO MUJJIMOHOB 9JIeMEHTOB. PaboTa €O CIIMCKaMU OTHOCUTCS K YHCJIY CaAMbIX
BBIIAMOIINXCS BO3MOKHOCTEH Python, 10CTYMHBIX U1l HAUMHAOIIErO IPOrPAMMHUCTA.
Omneparnuu co CITUCKaMU CBSI3BIBAIOT BOEJIMHO MHOTHE Ba)KHbIE KOHIETIIMU B TIPO-
rpaMMHUPOBAaHUY.

YTO Takoe cnnucok?

Crncok — 9710 HabOP 2JIEMEHTOB, CIEAYIOIUX B OIPEAeTeHHOM HopsaaKe. Bel MoxeTe
co31aTh CIIUCOK Jiisg XpaHeHus: OykB andasura, 1udp ot 0 10 9 WM UMEH Beex 4JIeHOB
Balieil ceMbr. B CIICOK MOJKHO MOMECTHUTD J100YI0 MHPOPMALINIO, IPUYEM JaHHbIE
B CIIMCKE JasKe He 00sI3aHbl ObITh KaK-TO CBSI3aHBL APYT ¢ APYTroM. Tak Kak CIIMCOK 00bIY-
HO COJepKUT OoJiee OAHOTO dJIEMEHTa, PEKOMEH/IYeTCS IPUCBANBATD CIIMCKAM MMEHa
BO MHOKECTBEHHOM 4ducJie: letters, digits, names u T. 1.

B s3bike Python crincok obosnauvaercs kBagparHbiMu ckobkamu ([ 1), a OTaeTbHbIE
3JIEMEHTBI CITUCKA Pa3esndioTes 3andaTbiMu. [IpocToil mpumep crmcka ¢ Ha3BaHUAMU
Mo/ieJIeil BeJIOCUIIe/10B:

bicycles.py
bicycles = ['trek', 'cannondale', 'redline', 'specialized']
print(bicycles)

Ecii BbI pukaskere Python BbIBeCTH CIHCOK, TO Ha 9KPaHE MOSBUTCS MIEPEUHCTICHIE
2JIEMEHTOB CITMCKA B KBaJPaTHBIX CKOOKax:

['trek', 'cannondale', 'redline’, 'specialized']

Komeuro, BanmiM moib30BaTeIsIM TAKOE TIPEICTABIEHNE He TIOM0HIeT; pasbepeMcest, Kak
06paTUTHCST K OTIETHHBIM IEMEHTAM B CITHCKE.

06paLI.leHl4€ K 3/1EMEHTAM CrNUCKa

CIVCKH TIPEICTABISAIOT COOOH yIopsiioueHHbIe HaOOPBI JAHHBIX, TOATOMY JIJIsT oOpariie-
HILS K JIIOOOMY 9JIEMEHTY CIIMCKa caeyeT cooOmuTs Python nmosummo (undexc) mysxuoro
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asieMeHTa. YToObI 00PATUTHCS K 9JIEMEHTY B CIIMCKE, YKAKUTE UM CIIMCKA, 32 KOTOPBIM
cIelyeT MHJEKC 9JIeMeHTa B KBaJpaTHbIX CKOOKax.

Hampumep, HazBanme mepBOTO BEJIOCUTIEIa B CITUCKE bicycles BBIBOIUTCS CIETYIONTUM
06pasom:

bicycles = ['trek', 'cannondale', 'redline', 'specialized']
©® print(bicycles[@])

Cunrakcuc obpaliieHus K 3JIeMeHTy IoKaszal B Touke @. Korga Mbl 3anparimBaeM OQuH
9JIEMEHT U3 cicKa, Python Bosspaliaer TOIbKO 3TOT aj1leMeHT (€3 KBaJPaTHbIX CKOOOK
W KaBbIUEK:

trek
VIMEeHHO Takoll pesyJibTaT JOJIKHBI YBUAETD I0JIb30BATEIN — YUCThI, aKKYPaTHO OT-
(hopmarupoBaHHbIiT BBIBOJI.

Takyke MOKHO MCIIOJIb30BaTh CTPOKOBbIE METO/bI U3 TJIABbI 2 € JI0OBIM JIEMEHTOM
crimcka. Hapumep, ajieMeHT 'trek' MOxHO OoJiee akKKypaTHO OT(HOPMATHPOBATh
[Ipu oMo Meroja title():

bicycles = ['trek', 'cannondale', 'redline', 'specialized']
print(bicycles[@].title())

ITOT MPUMEP BBIZIAET TAKOM JKe PE3YIbTaT, KaK 1 IPEBILYIIHIA, TOJTHKO Ha3BaHue 'Trek'
BBIBOJIUTCS C IPOIUCHOIT GYKBBI.

NHaekcbl HaumHatoTca ¢ 0, aHe c 1

Python cuuraer, 4to nepBbiil s1eMeHT cIrcKa HaxoauTces B nosunmu 0, a He B mosuimu 1.
ITOT IPUHIUIT BCTPpedaeTcst B GOIbIIMHCTBE SA3bIKOB IIPOrPAMMUPOBAHUS U 00bICHIETCS
0COGEHHOCTAMU HU3KOYPOBHEBOI pearsaluu onepaiuii co crmekamu. Eciiu Bl moJry-
yaeTe HeOKUIaHHbIE Pe3yJIbTaThl, OIPEE/NTE, He AOIYCTUIIN JIU BbI IPOCTYIO OIINOKY
«cMerneHus Ha 1».

Bropomy asemenTy crmicka cootBetcTByeT uHjekc 1. B aToit mpocToil cxeme WHIEKC
m000ro aJ1eMeHTa BIYIC/ISIeTCs yMeHblnenneM Ha 1 ero nosunuu B cnucke. Hanpu-
Mep, 4ToObl 0OPATUTHCS K YETBEPTOMY 2JIEMEHTY CIIUCKA, CJIEAYET 3allPOCUTD JI€MEHT
C UHIEKCOM 3.

B cJjieytouemM mpuMepe BbIBOJATCA Ha3BaHUA BEJIOCUITIEI0B C MH/IEKCaMU1 1u3:
bicycles = ['trek', 'cannondale', 'redline', 'specialized']

print(bicycles[1])
print(bicycles[3])

[Ipn 5TOM BBIBOAUTCS BTOPOU 1 4eTBEPTHIN 3JIEMEHTHI CITHCKA:

cannondale
specialized

B Python Takske cymecTByer CrielUagbHbIii CHHTAKCHC JIs1 0OPAICHUST K TOCTEHEMY
aJIeMEHTY crrcka. Ecim sarpocuts seMenT ¢ ungexcoM —1, Python secerma Bosspainaer
THOCJIeIHUN DJIEMEHT B CITHCKE:
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bicycles = ['trek', 'cannondale', 'redline', 'specialized']
print(bicycles[-1])

DparmeHT BepHET 3HaYeHMe 'specialized'. DTOT CHHTAKCUC BeChbMa MOJIE3EH, TIOTOMY
9TO TIPU paboTe CO CIUCKAMH YacTO TPeOYETCsT 06PATUTHCS K MOCTETHUM JIEMEHTAM,
He 3HasI TOYHOE KOJTMIeCTBO 3I€MEHTOB B cricke. CHHTaKCHC TaKKe PaCTIPOCTPAHSIETCs
Ha JIpyTue OTpUllaTeJbHble 3HaUeHUS MHIEKCOB. HeKe —2 Bo3BpalaeT BTOPOIl aJie-
MEHT OT KOHIIA CIIMCKA, MHAEKC —3 — TPETUil aJIeMeHT OT KOHIIA U T. [I.

Ncnonb3oBaHMe OTAEMbHbIX 3/IEMEHTOB U3 CNKUCKa

OTlIeJlebIe 3HaUY€HUA N3 CIIMCKA UCIIOJb3YIOTCA TaK Ke, KaK 1 sno6ble JApyrue 1epe-
MEHHDbIE. HaHpI/IMep, BBI MOKETE BOCIIOJIb30BaThCSI KOHKAaTeHAI[HEN s IIOCTPOEHNA
COO6H_[€HI/IH, COoZepIKaIero 3Had4enne n3 CrmcKa.

Honpo6yeM HM3BJI€Yb Ha3BaHHWE ITEPBOIO BeJOCHIIe/la N3 CIIMCKa 1 COCTaBUTDH COO6IJ.[€HI/I€,
BKJIIOYalOIIee 9TO 3HaYCHHE.

bicycles = ['trek', 'cannondale', 'redline', 'specialized']
©® message = "My first bicycle was a " + bicycles[0].title() + "."

print(message)

B Touke @ mporpamma CTPOUT COODIIEHIE, co/lepKaliee 3HaUeHne 13 bicycles[@],
1 cCOXpaHsieT ero B epeMeHHON message. Tak cosziaeTcst mpocToe MpejyioKeHue ¢ yIo-
MHUHaHUEM II€PBOro BeJIOCUIIe/Ia U3 CIINCKA:

My first bicycle was a Trek.

YMPAXXHEHUA

MonpobyiTe HamucaTb HECKOMbKO KOPOTKWMX MPOrpaMM, YTO6bl MOMyYWTb MpeABapUTENbHOE
NpeACTaBeHNE 0 crivckax Python. Bo3MOXHO, A/ YNPaXKHEHUI U3 KaXKAO0M F1aBbl CTOUT CO34aTh
OTAENbHYIO NarnkKy, YTobbl M36exaTb NyTaHULbI.

3-1. MIMeHa: coxpaHuTe MMEHa HECKOJIbKMUX CBOMX APY3ei B CMMCKE C MMEHEM names. BbiBeauTe
MMS KaXXAoro Apyra, 06paTmBLUMCE K KaXkAOMY 3IEMEHTY crncka (Mo oAHOMY 3a pas).

3-2. CoobLueHns: Ha4YHWUTE CO CrncKa, MCNOMb30BAHHOIO B yYNpaXkHeHun 3-1, HO BMECTO BbIBOAA
MMEHWN KaXK[Ooro YesioBeka BblBeauTe cooblueHne. OCHOBHOM TEKCT BCEX COOGLUEHWI OOMKEH
6bITb OAMHAKOBLIM, HO Ka)kaoe coobLueHMe A0/MKHO BKIIKOYaTb MMS agpecaTa.

3-3. Cob6CTBEHHBIN CMMCOK: BblbGepuUTe CBOW NtO6UMBIV BMA TpaHcnopTa (HanpuMep, MOTOLMKIIbI
WM MaLLWHbI) U CO3AalTe CMIUCOK C NMpUMEpaMu. Mcnonb3yinTe CBOM CMIMCOK AN BbIBOAA YTBEPX-
[ieHui 06 aneMeHTax Tuna: «§ xoten 6bl KynuTb MoToLMKA Honda».

N3MeHeHue, AobasneHue u yAaJlEHNE 3/IEMEHTOB

OO6bIuHO BBI OyJIeTe CO3/1aBaTh QUHAMUYCCKUE CITUCKI; 9TO O3HAYAET, YTO BO BPEMSI BbI-
HOJIHEHUS TIPOTPAMMBbI B CO3JJaHHOM BaMU CIUCKE OyayT 100aBASATHCI U YAANSTHCS
aJieMeHThl. HarpuMep, BbI MO’KeTe CO3/1aTh UTPY, B KOTOPOH UT'POK JIOJIKEH CTPEJISITh
0 KOpabJisAM KOCMHYECKHX 3aXBaTYMKOB. Vcxonublil Habop kKopabJieil coxpaHseTcst
B CITMCKE; KasK/IbIii pas, Korja Bbl cOnBaeTe KopabJib, OH yaassercs us crucka. Kaxbiit
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pas, KoT/la Ha 9KpaHe NOo4BJIAETCS HOBBIN Bpar, OH BKJIIOYaeTcs B clucok. [lHa crincka
KopaOJieli Gy/IeT yMEHbBIIATHCS U YBETMIMBATHCS TIO XO/IY UTPBI.

N3MeHeHne 3/1eMeHTOB B CruCKe

CuHTakcuc N3MeHEeHUsI dJIeMeHTa HATTOMITHAET CUHTAKCHC OOPAIEHNS K 9IEMEHTY
criucka. YTo6bl UBMEHUTD AJIEMEHT, YKasKUTE UMsI CITUCKA U MHEKC M3MEHSIEMOTO HJie-
MEHTa B KBa/[PATHBIX CKOOKAX; Jlajiee 3ajialite HOBOE 3HAUEHHUE, KOTOPOE JIOJIKHO OBbITh
TIPUCBOEHO 3JIEMEHTY.

Honyctum, nMeeTcst CIMCOK MOTOIIMKJIOB, U ITEPBbIM 2JIEMEHTOM CIIMCKA XPaHUTCS
cTpoka 'honda'. Kak nu3MeHUTh 3HAYCHHE TIEPBOTO dJIeMeHTA?

motorcycles.py

©® motorcycles = ['honda', ‘'yamaha', 'suzuki']
print(motorcycles)

® motorcycles[@] = 'ducati’
print(motorcycles)

B touke @ ompesensgeTcss UCXOIHBIN CIIUCOK, B KOTOPOM TIEPBBI 2JIEMEHT COAEPIKUT
cTPOKy 'honda'. B Touke @ 3HaueHMe MIEPBOTO AJIEMEHTA 3aMEHSIETCSI CTPOKOI 'ducati’.
W3 BBIBO/IA BUTHO, YTO TIEPBBI 9JIEMEHT JIeHCTBUTETHHO U3MEHWJICS, 2 OCTAJIbHBIE dJIe-
MEHTBI CITMCKA COXPAHUJIN IIPEKHNE 3HAYCHUA:

["honda', 'yamaha', 'suzuki']
['ducati', 'yamaha', 'suzuki']

V3MeHuTh MOKHO 3HaueHue J1060ro sjieMeHTa B CIIMCKe, HE TOJIbKO IIEPBOTO.

[lobaBneHne 3neMeHTOB B CNINCOK

HoBble a1eMeHTBI MOTYT 00aBJAATHCS B CIIMCKU 110 Pa3HBIM [IPUYMHAM — HaIllPUMep,
JUIST TIOSTBJIEH VST HA HKPaHe HOBBIX KOCMUYECKUX KOpabieil, BKIIOUEHNST HOBBIX TaHHDBIX
B BU3YAJIU3AIINIO WJTH T0OABJICHVSI HOBBIX 3aPErUCTPUPOBAHHBIX MOJTb30BATEIEH Ha T10-
CTPOEHHBII BaMu caiiT. Python npegocrasisieT HECKOIBKO C110cO60B 100aBIEH s HOBBIX
JTAHHBIX B CYNIECTBYIOIINE CITUCKU.

MNpucoeanHeHne 31eMEHTOB B KOHEL, CrimcKa

ITpocreiimuii criocob pobaBeHUsT HOBBIX 9JIEMEHTOB B CIIMCOK — IIPUCOEUHEHNE DJIe-
MEeHTa B KOHeI[ criicka. Vermomp3ys Clicok U3 MpeibIIyIero mpuMepa, 106aBUM HOBBII
9JIeMeHT 'ducati’:

motorcycles = ['honda', 'yamaha', 'suzuki']
print(motorcycles)

©® motorcycles.append('ducati')
print(motorcycles)
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Meto append() B Touke @ TIPUCOEIMHSIET CTPOKY 'ducati' B KOHEIl CIIUCKA, APYTHE
9JIEMEHTDI B CIIMCKE IIPU 9TOM OCTAIOTCS HEM3MEHHBIMIU:

["honda', 'yamaha', 'suzuki']
["honda', 'yamaha', 'suzuki', 'ducati']

Meto append () yrpomiaeT AMHAMIYECKOe TocTpoenne cckoB. Hammpumep, BbI Moske-
Te HAYaTh C MYCTOTO CIMCKA U J0GABIATH B HETO AJIEMEHTHI ceprieil koMan| append ().
B caemyroiieM npuMepe B MyCTOH CIUCOK JOOABJISIFOTCS 9JIeMeHThI 'honda', 'yamaha'
71 'suzuki':

motorcycles = []

motorcycles.append('honda")
motorcycles.append('yamaha')
motorcycles.append('suzuki')

print(motorcycles)

HOJIy‘IeHHI)II'/JI CITMCOK BBITVIAIUT TOYHO TaK K€, KaK 1 CIIMCKU 13 NPEAbIAYIINX ITPUMEPOB!

["honda', 'yamaha', 'suzuki']

Takoii c1r1ocob OCTPOEHUS CIIMCKOB BCTPEYAETCS OUEHb Y4acTo, IIOTOMY UTO JaHHbIE,
KOTOPbIE TT0JIb30BATENb 3aX0YET COXPAHUTH B IIPOrPAMMe, HEPEJKO CTAHOBSITCS W3-
BECTHBIMH TOJIBKO TTOCJIE 3alyCcKa IPOrpaMMbl. UTOGBI 110JIb30BaTE b MOT YIIPABJISATD
COZIEP’KUMBIM CITUCKA, HAYHUTE C ONPEIETIEHUS ITyCTOTO CITUCKA, & 3aTeM TTPUCOEIUHSITE
K HEMY KaK/l0e HOBOE 3HaU€eHUe.

BcTtaBka 31eMeHTOB B CMMCOK

Mertoz insert() nosBossieT 106aBUTh HOBbIII 9JIEMEHT B IIPOU3BOJILHYIO IO3UIIUIO CIIH-
cka. /luis aToro ciejyer ykasath MH/IEKC U 3HAYEHUE HOBOTO AJIEMEHTA.

motorcycles = ['honda', 'yamaha', 'suzuki']

©® motorcycles.insert(@, 'ducati')
print(motorcycles)

B arom nipumepe B Touke @ 3HaueHue 'ducati' BcTaBsseTcs B Hadaso criucka. Me-
Tozl insert() BbigessteT CBOGOAHOE MeCTO B TIO3uIMU 0 1 COXpaHSET B HEM 3HAUYCHUE
'ducati’'. Bce ocTanmbHble 3HAUECHUS CIUCKA TIPU 3TOM CABUTAIOTCS HA OJHY MO3UITHIO
BIIPaBO:

['ducati', 'honda', 'yamaha', 'suzuki']

YpaneHve 3n1eMeHTOB U3 Crmcka

Hepenko BosHUKaeT HEOOGXOAUMOCTD B YAANEHUU OJJHOTO UJIM HECKOJLKUX 3J1€MEHTOB
us cicka. Hanpumep, korjga urpok cousaer Kopab,ib IPUILEIbIa, 9TOT KOpabJib HYKHO
YIJIUTH U3 CIIMCKA aKTUBHBIX BParos. Vi Korjia oIb30BaTelb PEIaeT yaaauTh CBOIO
YUETHYIO 3aII1Ch B CO3aHHOM BaMK BeO-IIPUIOKEHUM, 9TOT I10/1b30BaTElb JOJKEH ObITh
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y6paH W3 CIIMCKA aKTUBHBIX MOJIb30BaTeIei. DIeMEHThI YAQIAITCA U3 CITMCKa 110 110~
SUIINU NJIN 110 3HAYCHUIO.

YpaneHuve aneMeHTa € UCNob30BaHMEM KOMaHabl del
Eciiit Bam n3BecTHA HO3MIHS 9J1eMEHTA, KOTOPBIH I0JIKeH ObITh y/IaJleH U3 CIHICKA, BOC-
[10JIb3YyHTech KoMaHioi del.

motorcycles = ['honda', 'yamaha', 'suzuki']
print(motorcycles)

O del motorcycles[9]
print(motorcycles)

B Touke @ BBI30B del ynassieT MepBbIii 21eMeHT, 'honda', U3 criucka motorcycles:

["honda', 'yamaha', 'suzuki']
['yamaha', 'suzuki']

Komana del no3BoJIsieT yIauTh JIeMeHT U3 JII0O0M MO3UITNHI CIIUCKA, €CJIU BAM U3Be-
cTeH ero unjekc. Hanpumep, BoT Kak n3 cimcka yjaugercs BTOPoi aJieMeHT 'yamaha':

motorcycles = ['honda', 'yamaha', 'suzuki']
print(motorcycles)

del motorcycles[1]
print(motorcycles)

Bropoii amemeHT ricues 3 crmcka:

["honda', 'yamaha', 'suzuki']
['honda', 'suzuki']

B o6onx IpuMepax 3HadeHue, yaJeHHOe U3 CIIMCKA IT0CJIe UCIIOJIb30BAHNA KOMaH (bl
del, CTAaHOBUTCA HEJJOCTYITHBIM.

YaaneHue aneMeHTa € Mcnosb3oBaHneM metoga pop()

Nuorpa 3snavenue, ypaasgeMoe U3 CIIUCKa, JOJIKHO KaK-TO UCII0JIb30BaThes. JlomycTuM,
BbI XOTUTE MOJIYYUTh KOOPIMHATHI X 1 i TOJBKO 4TO COMTOr0 KOPaOJIst IIPUIIIENBIIEB, YTO-
661 1306Pa3UTH B3PBIB B 9TON MO3UIINI. B BEO-TIPIIIOKEHNH TI0JB30BATEb, YAAICHHBII
13 CITUCKA aKTUBHBIX YYaCTHUKOB, MOJKET OBITh 100aBJIEH B CIIMCOK HEAKTHBHBIX U T. /I

Meroz pop() yaajser MoCaeHIi 2JIeMEeHT U3 CIIMCKa, HO T03BoJIsieT paboTaTh ¢ HUM
rocJie yJajaeHus. Y 1aJuM MOTOITUKIT U3 CITUCKA:

©® motorcycles = ['honda', ‘'yamaha', 'suzuki']
print(motorcycles)

® popped_motorcycle = motorcycles.pop()
©® print(motorcycles)
O print(popped_motorcycle)

Cnavajia B Touke @ O1peiesIAeTCA U BbIBOAUTCA COAECPIKUMOE CITMCKaA motorcycles.
B Touke @ 3HaueHMe M3BJIEKAECTCSI U3 CIIICKA U COXPAHAECTCA B HepeME‘HHOﬁ C IMCHEM



54 FnaBa 3 ¢ Cnncku

popped_motorcycle. BbiBo M3MEHEHHOIO CIIMCKa B TOYKe © ITOKa3bIBaeT, 4TO 3Haye-
Hue ObLIO yaJleHO U3 CIIMCKA. 3aTeM Mbl BLIBOAKUM M3BJeYeHHOE 3HauYeHne B Touke @,
JIEMOHCTPUPYSI, YTO yIATEHHOE U3 CITCKA 3HAYEHUE OCTAETCS IOCTYITHBIM B TTPOTPAMME.

W3 BhIBO/Ia BU/IHO, UTO 3HAUeHMeE 'suzuki', ylaJleHHOE B KOHIIE CITUCKA, TeTIePh XPAHUTCS
B IlepeMeHHO popped_motorcycle:

["honda', 'yamaha', 'suzuki']
["honda', 'yamaha']
suzuki

Jlist yero mosket 1mmoHago6uThest Metot pop( ) ? IIpeacrasbTe, 4TO MOTOLMKIIBI B CIIMCKE
XPaHSTCS B XPOHOJIOTMYECKOM TIOPS/IKE B COOTBETCTBUU C ATON WX MOKYINKHU. B Takom
ciydyae KoMaHga pop() MOKET UCIIONb30BaThCs I BBIBOAA COOOIIEHM O TIOC/IEIHEM
KYILJIEHHOM MOTOITUKJIE:

motorcycles = ['honda', 'yamaha', 'suzuki']

last_owned = motorcycles.pop()
print("The last motorcycle I owned was a " + last_owned.title() + ".")

HporpaMMa BbIBOJIUT ITPOCTOE COO6III€HI/I€‘:

The last motorcycle I owned was a Suzuki.

N3BneyeHne 3/1eMeHTOB U3 I'IpOI/I3BOJ'IbHOI7I nosnuum cnucka

Bb130B pop() MOKET UCTIOIB30BATHCS JIJIS Y IATIEHUS AJIEMEHTA B TPOU3BOJIbHON MTO3UTTAH
CIIMCKA; [IJIsI 9TOTO CJEAYET yKa3aTh MHAEKC YAAIAEMOr0 dJ1eMeHTa B KPYTJIbIX CKOOKaX.

motorcycles = ['honda', 'yamaha', 'suzuki']

O first_owned = motorcycles.pop(0)
® print('The first motorcycle I owned was a ' + first_owned.title() +

R
Cuauasia 11epBblil 9JIEMEHT U3BJIEKAeTCsI U3 ciircka B Touke @, a 3aTeM B TOuKe @ BbI-
BOJUTCA COO6H.I€HI/IE 06 9TOM MOTOIIUKIJIE. HporpaMMa BBIBO/IUT IIPOCTOE COO6H.I€HI/I€
O [TIEpBOM MOTOIMKIJIE!

The first motorcycle I owned was a Honda.

IToMHUTE, UTO MOCJIE KAyKIOTO BbI30Ba pop() 9JIEMEHT, ¢ KOTOPBIM Bbl paboTaere, yKe
He HaXOJIUTCS B CITHCKE.

EcJji BBl He yBepeHbI B TOM, KaKoii 13 BYX CII0C0O0B BbIOpaTh — KOMaH1y del Wi Me-
ToJ; pop (), — TO IIPOCTOE MIPABKJIO IIOMOKET BaM OlpenenThest. Ecim Bbl cobupaerech
MIPOCTO YIAIUTD SIEMEHT U3 CIMCKA, HUKAK He UCIIOJIb3YsT €T0, BhIOupaiiTe kKoMaHy del;
€CJIM JK€ BbI HaMePeHbI MCII0JIb30BATh DJIEMEHT II0C/Ie YAaleHUs U3 CIIUCKa, BbIOupaiite
meTtoz pop().

YnaneHue 371eMeHTOB Mo 3HAaYEeHUIO

Wnorpa mozuius ynanseMoro ajeMeHTa HensBecTHA. Eciii BbI 3HaeTe TOJIbKO 3HAYEHNE
3JIeMEHTa, UCII0JIb3yHTe MeTo I remove ().
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[lomnyctum, 3 cricka Hy>KHO yJIaTuTh 3HaYeHune 'ducati':

motorcycles = ['honda', 'yamaha', 'suzuki', 'ducati']
print(motorcycles)

©® motorcycles.remove('ducati')
print(motorcycles)

Kon B Touke @ mpukassiaer Python ompenennTs, B KaKoH MO3UIINH CITICKA HAXOAUTCS
3HaveHue 'ducati’, M yIaJaUTh dTOT DJIEMEHT:

['honda', 'yamaha', 'suzuki', 'ducati']
['honda', 'yamaha', 'suzuki']

Mertoz remove () Tak:Ke MOKET MCIIOJb30BaThCs it PaOOThI CO 3HAYEHUEM, KOTOPOE
yaasngercs us cucka. Crenyionas nporpaMma yiajser 3uadenue 'ducati’ v BBIBOIUT
MPUYNHY y/IaJCHS:

©® motorcycles = ['honda', 'yamaha', 'suzuki', ‘'ducati']
print(motorcycles)

® too_expensive = 'ducati’

© motorcycles.remove(too_expensive)
print(motorcycles)

O print("\nA " + too_expensive.title() +

is too expensive for me.")

[Tocyie onpeneienns cnmcka B Touke @ 3nadenue 'ducati' coxpaHsieTcs B iepeMeH-
HOIl ¢ UMeHeM too_expensive B Touke @. 3ateM arta nepeMennas coobimaer Python,
KaKoe 3HaYeHHe IOJKHO OBITh yaaieHo u3 crvicka ©. B Touke @ sHnavyenme 'ducati'
OBLIIO yIAJIEHO W3 CIIUCKA, HO TPOIOJIKAET XPAHUTHCS B IEPEMEHHON too_expensive,
YTO MMO3BOJISIET BBIBECTH COOOIIEHNE ¢ TPUYUHON yiaasenus 'ducati' w3 crnmcka Mo-
TOINKJIOB!

['honda', 'yamaha', 'suzuki', 'ducati']
['honda', 'yamaha', 'suzuki']

A Ducati is too expensive for me.

NMPUMEYAHUE

MeTtoa remove() yaanseT TO/bKO NEPBOE BXOXAEHWE 3afaHHOro 3HauveHus. Ecnu cywecTByet BeposiT-
HOCTb TOr0, YTO 3HayeHMe BCTpeyaeTcs B crnmcke 6osee 0AHOro pasa, MCNosb3ynTe UMK ANns onpeae-
NeHns1 Toro, 6bIM NN yaaneHbl BCe BXOXAEHUSI AaHHOro 3HayeHus. O ToM, Kak 3TO AenaTb, pacckasaHo
B rnase 7.

YMPAXXHEHUA

Cnepytowme ynpaxHeHUs HEMHOIO CloXHee yﬂpa)KHEHMl)II 13 rna.bl 2, HO OHW MPeAoCTaBASOT
BO3MOXXHOCTb MOMNPaKTUKOBATbCA B BbIMO/IHEHUN BCEX OMUCAHHbIX onepaum‘/'l CO CnMnCKaMu.

3-4. Cnucok rocTeit: ecnm 6bl Bbl MOTIM MPUINACUTb KOFO YrogHO (M3 XXMBbIX MM YMEPLUMX)
Ha 06ef, TO KOro 6bl Bbl Mpurnacunm? CosaanTe CrvcoK, BKIOYAOLWMIA MUHUMYM TPEX NOAEN,
KOTOPbIX BaM XOTENOCh 6bl MPUrAcUTb Ha 0bea. 3aTeM UCMONb3yiTe 3TOT CMUCOK AJ1si BbiBOAa
MPUIIaCUTENBHOMO COOBLUEHMS KXKAOMY YUACTHUKY.
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3-5. /I3MeHeHWe cnvcka FocTel: Bbl TOMIbKO YTO Y3HasM, YTO OAWH M3 FOCTEW MPUITH HE CMOXXET,
No3TOMY BaM MPUAETCS Pa3ocsiaTh HOBblE NpurnialeHus. OTCYTCTBYIOLWEro roCcTS HY>KHO 3aMme-
HUTb KEM-TO APYrUM.

e HayHuTe C nporpamMmbl U3 ynpaxHeHnus 3-4. lobaBbTe B KOHEL, NporpamMMbl KOMaHay print
[J151 BbIBOZAA UMEHM FOCTSI, KOTOPbIN MPUITY HE CMOXET.
e  lI3MeHUTe CMUCOK M 3aMEeHWUTE UMS FOCTsi, KOTOPbI MPUATU HE CMOXET, UMEHEM HOBOIO
npurnaLeHHoro.
e BblBeauTe HOBbIVi HAGOP COOBLLEHWMI C MPUrNALLEHVSIMIA — MO OAHOMY ANSi KaXXAOro y4vacT-
HVIKa, BXOASILLErO B CMIUCOK.
3-6. bonblle rocTei: Bbl peLunay KynuTb obeseHHbI cTon 6osbLuero pasmepa. [JononHUTENbHbIe
MecTa Mo3BOJISIOT NPUrIacuTb Ha 06eA elle Tpex rocTel.

e HayHuTe c mporpamMmsbl 13 ynpaxkHeHus 3-4 nnm 3-5. [lobaBbTe B KOHEL, MPOrpaMMbl KOMaH-
Ay print, KOTOpas BbIBOAWUT COOBLLEHME O PaCLIMPEHUM CMIUCKA FOCTEN.

e [lob6asbTe BbI30B insert() Ana fobaBneHns 04HOro rocTst B Ha4ano crnucka.
e [lobaBbTe BbI30B insert() Ans AobaBneHUs OAHOrO rocTs B CEpeamnHy Crmcka.
e [lo6aBbTe Bbi30B append() ans nobaBneHWst OAHOrO rocTs B KOHEL, crucka.

e BbiBEAMTE HOBLIV Ha6op CoobLLEeHI C npurnaweHnsamMmn — no 0gHOMy Anda KaXaoro y4act-
HUKa, BXOoAALEero B CriMcok.

3-7. CokpalleHue crnucka roCTEN: TOMbKO YTO BbIACHUNOCb, YTO HOBbI 06eAEHHbIN CTON npmees-
TW BOBPEMA HE YCNEKT, U MECTA XBAaTUT TOJIbKO AN1d ABYX rocren.

e HayHuTe c nporpammbl 13 ynpaxkHeHus 3-6. [JobaBbTe KOMaHAy ANs BbiBOAA COOOLUEHUS
0 TOM, YTO Ha 0bef NpurnawarTCs BCEro ABa rocrs.

e Ucnonb3ylite MeToa pop() Ans MOCNeAoBaTeNbHOrO yAaneHWst rocTelt U3 crucka Ao Tex
rnop, Noka B CrMUCKE HE OCTaHYTCA TOJIbKO ABa 4enoBekKa. Ka)K,Cl,bIl\/'I pa3, Koraa un3 Crincka
YOoanseTca o4epeaHoe M, BbiBEAUTE A1 3TOr0 Yes0BEKa c006u4eHme O TOM, 4YTO Bbl CO-
xaneete 06 OTMEHe MpurialleHns.

e BbiBeauTe cooblueHne Ans KaXaoro u3 ABYX 4YesI0BEK, OCTAlOLWMXCA B CMIUCKE. CoobLueHve
AO0/DKHO MOATBEPXAATb, UTO bonee PaHHee npurnaweHne oCTtaeTca B CUne.

] MCI'IOJ'Ib3yl‘/‘ITe KOMaHA4y del ansa yoaneHua AByX NocneaHunx UMeEH, 4TOb6bI CNMCOK OCTancs
nycTbiM. BbiBeAMTE CrnCoK, 4TO6bI yseﬂMTbCH B TOM, YTO B KOHLE paGOTbI nporpaMmbl
CMUCOK AENCTBUTENBHO He COAEPXUT HXU OAHOro 3N1IEMEHTA.

YnopsgoyeHune cnucka

Hepenko crircok cosaeTcst B HEMTPEICKa3yeMoM TIOPSIIKE, TOTOMY UTO TIOPSIIOK TTOJTY -
YeHUs JJAHHBIX OT TI0JIb30BATEJST He BCET/Ia HaXOUTCST MO/l BalltuM KOHTpoJieM. M xots
BO MHOTHX CJIydasX TaKoe I0JIOKeHue el Hen30e:KHO, 4acTo TpebyeTcs: BhIBeCTH
nHOOPMAIIMIO B ONPEAEICHHOM Mopsiike. B ogHux ciaydasx Tpebyercst COXpaHUTh
UCXOMHBII TIOPSIZIOK 9JIEMEHTOB B CIIMCKE, B APYTUX MUCXOAHbIN HOPSIAOK A0JKeH ObITh
usMeneH. Python npegocrasisier B pacropsikerye IporpaMMUCTa HECKOJIBKO Pa3HbIX
C1I0CcOO0B YIOPSIIOUECHUST CITUCKA B 3aBUCHMOCTH OT CUTYAI[H.

MocTosiHHAs COPTUPOBKA CrMcka MeToaoM sort()

Meton SOP‘t( ) ITO3BOJIAET OTHOCUTEIBHO JIETKO OTCOPTHUPOBATH CITMCOK. HPGZIHOJIOH{I/IM,
NMeEETCA CIIMCOK MalllH, U Bbl XOTUTE IEPEYIOPAJOYNUTD 9TU 3JIEMEHTDI 110 aJI(l)aBI/ITy.
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Yro6bl yIPOCTHUTH 3224y, PE/TNOIOKUM, YTO BCE 3HAYCHUS B CITUCKE COCTOST M3 CUM-
BOJIOB HUJKHETO PETUCTPA.

cars.py

cars = ['bmw', 'audi', 'toyota', 'subaru']
©® cars.sort()
print(cars)

Meton sort() B Touke @ OCYIIECTBJISIET TOCTOSTHHOE U3MEHEHUE MTOPSIIKA 2JIEMEHTOB
B crivicke. Ha3BaHWs MaIliiH pacroyiaraioTcs B asipaBUTHOM TTOPSI/IKE, M BEPHYTHCS K MC-
XOJTHOMY TIOPSJIKY yoKe He y/1acTC:

[faudi', 'bmw', 'subaru', 'toyota']
CIucok Takike MOKHO OTCOPTHPOBATH B 0GPATHOM ayi(haBUTHOM TIOPSIIKE; JIJIST TOTO

METOZY sort() cileayeT mepeaaTh apryMeHT reverse=True. B cieayioniem mpumMepe
CITUCOK COPTUPYETCS B TIOPSIZIKE, 0OPATHOM ashaBUTHOMY:

cars = ['bmw', 'audi', 'toyota', 'subaru']
cars.sort(reverse=True)
print(cars)

U cHOBa OPSOK 37IEMEHTOB U3MEHSIeTCS Ha TIOCTOSHHOW OCHOBE:

['toyota', 'subaru', 'bmw', 'audi']

BpemeHHast copTupoBKka cnvcka dyHkumnen sorted()

Yr1o6bl COXPAHUTH UCXOAHBIN TIOPSIIOK SJIEMEHTOB CITMCKA, HO BPEMEHHO TIPEICTABUTD MX
B OTCOPTUPOBAHHOM TIOPSIIIKE, MOKHO BOCIIONB30BAThCS (DyHKIHel sorted (). Oyukius
sorted() MO3BOJISAET MPECTABUTD CITMCOK B OIPEETICHHOM MOPSIJIKE, HO HE NU3MEHSIET
(baxTHyeckoro mopsaka aJIeMEHTOB B CIIHCKE.

IMonpobyeM npuMeHUTH 3Ty (DYHKIIUIO K CITUCKY MAIITVH.

cars = ['bmw', 'audi', 'toyota', 'subaru']

O print("Here is the original list:")
print(cars)

® print("\nHere is the sorted list:")
print(sorted(cars))

©® print("\nHere is the original list again:")
print(cars)

CHauasa crmmcok BBIBOJIUTCA B UCXO/THOM ITOPA/IKE 0, a 3aTeM B aﬂ(l)aBI/ITHOM @ . Ilocie
TOI'O KaK CIIMCOK 6yZ[ET BbIB€/I€H B HOBOM IIOPsA/IKE, B TOUKE 9, MbI Y6G>KZ[3.€MCH B TOM,
YTO CITMCOK BCE€ €llle XpaHUTCA B UCXOAHOM ITOPAJIKE.

Here is the original list:
["bmw', "audi', 'toyota', 'subaru']

Here is the sorted list:
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[‘audi', 'bmw', 'subaru', ‘'toyota']

©® Here is the original list again:
["bmw', "audi', 'toyota', 'subaru']

OG6paruTe BHUMaHME: TOCJIe Bbi3oBa (DYHKIUH sorted () CIMCOK IPOLOJIKAET XPAHUTh-
cs1 B icxogHoM mopsiike @. DyHKIUN sorted () TakKe MOKHO TIepeaTh apryMeHT
reverse=True, 4T0OOBI CIIMCOK OBLI IIPECTaBJIEH B HOPSAAKE, 00PaTHOM aji(haBUTHOMY.

MPUMEYAHUE

Ecnun He BCe 3HaYeHWs 3anmncaHbl B HXHEM pernctpe, andaBuTHasi COPTUPOBKA CrMCKa HEMHOIO YCOX-
HsieTcs. pu onpegeneHny nopsiaka COPTUPOBKYM NMOSIBASIOTCS pa3Hble Cnocobbl MHTeprpeTaumm nponuc-
HbIX BYKB, ¥ TOYUHOE onpeaeneHne NopsaKka yXXe He CTOMb BaXKHO (BO BCSIKOM Clyyae, YTobbl OTBNEKaTbCs
Ha Hero ceityac). BnpoueM, 60/bLWMHCTBO CNOCO60B COPTUPOBKM HAMpsIMytO ClieflyeT U3 TOro, O YeM Bbl
y3Hanu B 3TOM pasjene.

BblBOA Crincka B 06paTHOM MopaaKke

Y1006l IEPECTABUTD 2JIEMEHTHI CIIUCKA B 0OPATHOM IIOPSIAKE, UCIIOAb3YHTE METO/
reverse(). CraxeM, eciii CIIUCOK MAIIMH TTEPBOHAYAIBLHO XPAHUIICS B XPOHOJIOTHYE-
CKOM TIOPSIIKE AThl TPUOOPETEHNS, 3IEMEHTBI MOKHO JIETKO MEPEYHOPSIIOYATD B 00-
PaTHOM XPOHOJIOTMYECKOM TIOPSI/IKE:

cars = ['bmw', 'audi', 'toyota', 'subaru']
print(cars)

cars.reverse()
print(cars)

O6paTuTe BHUMaHUE: METOJ| reverse () He COPTUPYET AJIEMEHTBI B 06paTHOM aihaBuT-
HOM TIOPSIZIKE, & TIPOCTO MEPEXOUT K 0GPATHOMY MOPSIKY CITHCKA:

["bmw', "audi', 'toyota', 'subaru']
['subaru', 'toyota', 'audi', 'bmw']

Mertox reverse() oCylIeCTB/ISAET IIOCTOAHHOE U3MEHEHUE MOPS/IKA 9JIEMEHTOB, HO BbI
MOJKETe JIETKO BEPHYTHCSA K UCXOJHOMY MOPSI/IKY, CHOBA IPUMEHUB reverse() K 00-
pPaTHOMY CITHCKY.

OnpegeneHne anNnHbI CMcKa

BoI MoskeTe GBICTPO ONMpeIeJIUTh UTHHY CICKA ¢ TIOMOIIbIo (hyHKImu len(). Crincok
B HallleM IIPUMePE COCTOUT U3 YEThIPEX JIEMEHTOB, TOITOMY €r0 JIJTMHA PaBHA 4:

>>> cars = ['bmw', 'audi', 'toyota', 'subaru']
>>> len(cars)
4

Meton len() MOXKET MIPUTOAUTHCS JITIS OTIPEEIEHUS KOTMIECTBA MPUIITETBIEB, KOTO-
PBIX HEOOXOUMO COUTDH B UTPe; 0ObeMa JaHHBIX, KOTOPBIMU HEOOGXOAUMO YIIPABJISATH
B BU3YAJIM3AI[IH; KOJIMYECTBA 3aPETHCTPUPOBAHHBIX MTOJIb30BaTe el Ha BeO-caiiTe U T. 1.
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MPUMEYAHMUE

Python noacunTbiBaeT aneMeHTbl CNMCKa, HauMHas ¢ 1, NO3TOMy MpuW onpeaeneHny AIMHbI Cucka oLwn-
60K «cMeLLeHns Ha 1» yxxe 6bITb He JOMKHO.

YMNPAXHEHUA
3-8. MoBmaaTb MUp: BCNOMHWTE XOTS Obl NSTb CTPaH, B KOTOPbIX BaM XOTeN0Ch Obl NobbIBaTH.

CoxpaHuTe Ha3BaHWs CTpaH B cnucke. lNpocneauTe 3a TeM, YTOObl CMMCOK HE XPaHWIICs
B ancaBUTHOM MopsaKe.

BbiBeauTe CMcok B UCXOAHOM nopsiake. He Gecniokoiiteck 06 0chopMieHUy cnucka, NpocTo
BbIBEAUTE €ro kak 06bl4HbIN cnvcok Python.

McnonbayiiTe dyHkumto sorted() anst BbiBoAa cnvcka B andaBUTHOM ropsiake 6e3 n3MeHe-
HUS Cncka.

CHoBa BblBeAMTE CMMCOK, YTOObI NMOKa3aTb, YTO OH MO-MPEXHEMY XPAaHWUTCA B MCXOLHOM
nopsake.

Wcnonb3yiite dyHKumio sorted() Ans BbiBOAA CMMcKa B 06paTHOM andaBUTHOM MOpsSAKe
6e3 n3MeHeHWs1 NopsiAka MCXOAHOrO CrmcKa.

CHoBa BbIBeAMTE CMMCOK, YTOObI NOKa3aTb, YTO VICXOp,HbIl‘/'I nopsaoK He USMEHWUIICA.

VI3MeHWTE MOpsIOK 3N1EMEHTOB BbI30BOM reverse(). BbiBeaute Cnncok, YTobbl MokasaTb,
YTO 3IEMEHTHI C/IEAYIOT B APYroM MOPSIAKE.

M3MeHUTE NOPSAOK 3IEMEHTOB MOBTOPHLIM BbI30BOM reverse(). BbiBeauTe cnmcok, Ytobbl
rMoKasaTb, YTO CMMUCOK BEPHY/CS K UCXOAHOMY MOPSIAKY.

OTCOpTUpYIiTe CNNCOK B anthaBUTHOM MOPSAKE Bbi30BOM sort(). BblBeAMTE CMUCOK, UTOGbI
MoKa3aTb, YTO MIEMEHTbI CIEAYIOT B APYIOM MOPSIAKE.

Bbi3oBuTE Sort() Ans MePECTAHOBKM 3/IEMEHTOB CrMUCKa B 06paTHOM andaBUTHOM MOPSIAKE.
BblBEAMTE CMMCOK, YTOBbI MOKa3aTb, YTO MOPSAAOK S/IEMEHTOB U3MEHUIICS.

3-9. KonmyecTBo rocTeli: B 0AHOM M3 MPOrpamMM U3 ynpaxkHeHwii ¢ 3-4 no 3-7 ucnonb3yiite len()
[1s1 BbIBOAQ COOBLLEHUS C KONIMYECTBOM JIIOAEN, NMpUriialleHHbIX Ha o6ea.

3-10. Bce dyHkumu: npuaymaite nHbOOPMALMIO, KOTOPYI MOXHO 6blo 6bl XpaHWUTb B CMIUCKE.
Hanpumep, co3paiiTe CnMUCOK rop, peK, CTpaH, ropoAoB, SA3bIKOB... CJIOBOM, Yero yrogHo. Hanu-
LIMTE NporpamMMy, KOTOpasi CO3AAET CrMCOK 3/IEMEHTOB, @ 3aTeM BbI3bIBAET KaXaAylo YHKLUMIO,
YMOMVHABLLYIOCSI B 3TOV rnaBe, X0oTsi 6bl OAWH pas.

OLWKMBKN MHAEKCUPOBaHUS Npu paboTe
CO CnMcKaMu

59

Kora mporpaMMHUCT TOJIBKO HAYMHAET PAOOTATH CO CIIMCKAMH, OH YaCTO JIOIYCKAET OIHY
XapaKkTepHyIo OMmuoOKy. J[0TyCTHM, IMEETCST CITHCOK € TPEMST 3JIEMEHTAMM, U TPOTpaMMa
3alpaiiBaeT YeTBEPTHI 2JIeMEHT:

motorcycles = ['honda', 'yamaha', 'suzuki']
print(motorcycles[3])

B sTOM Ciydae IPOUCXOAUT OUUOKA UHOCKCUPOBAHUSL:

Traceback (most recent call last):
File "motorcycles.py", line 3, in <module>

print(motorcycles[3])

IndexError: list index out of range
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Python nbiTaercs BepHyTh dJ1eMeHT ¢ MHIeKCoM 3. OIHAKO IIPH IIOMCKE II0 CIUCKY
HU OJIMH JIEMEHT motorcycles He obmagaer unjgexkcom 3. I3-3a cMeleHus MHAEKCOB
Ha 1 9Ta ommbKa BecbMa pacrpocTpateHa. JIIOIU JyMaT, YTO TPETHUM 3JIEMEHTOM
SIBJISIETCST DJIEMEHT € MHAEKCOM 3, TIOTOMY UTO OHM HauyuHaioT otcuyet ¢ 1. Ho mmis
Python Tperbum gBisieTcs sjeMeHT ¢ UHAEKCOM 2, IOTOMY YTO MHIEKCHUPOBAHUE
HaunHaeTcs ¢ 0.

Ommnbka MHAEKCMPOBAHHUS 03HauaeT, 9To Python He MoJKeT TTOHSITH, KaKOW MHAEKC 3a-
HpaimBaeTcst B iporpamme. Eciiv B Baltieil mporpamMmMe IporCXOUT OMMOKa HHIEKCHPO-
BaHWsI, HOMPOOYITE YMEHBIIITH 3allpallliBaeMblil MHIEKC Ha 1. 3aTeM CHOBA 3aIryCcTUTe
MIPOTPAMMY M TIPOBEPbTE MPABUIBHOCTD PE3YIhTATOB.

[TomuMTE, YTO AJsT OOpAIEeHUs K [MOCAEIHEMY 9JIEMEHTY B CIIMCKE MCIIOJIb3yeTCs
ungexc —1. 1ot cnocob paboTaeT Beerga, Jaxe eClIU PasMep CIHCKA U3MEHILICS
€ MOMEHTa MOCJIEHETO OOPAIIEHUS K HEMY:

motorcycles = ['honda', 'yamaha', 'suzuki']
print(motorcycles[-1])

Wnpexe —1 Becerna Bo3Bpaiaer mocjaeHuil 2JIEMEHT CITICKA, B JAHHOM CJiydae 3HaueHue
'suzuki':

"suzuki'

ITOT CUHTAKCHUC IIOPOXaaeT OH_II/I6Ky TOJIBKO B O/THOM CJIy4da€ — IIPU MOTIBITKE IMMOJIYIYUTh
HOC]IelIHI/II';I QJIEMECHT ITYCTOTO CITMCKaA:

motorcycles = []
print(motorcycles[-1])

B crmcke motorcycles HET HU OZHOTO dJieMeHTa, oaToMy Python cHosa BbiaeT omuoKy
WHJIEKCUPOBAHUSI:

Traceback (most recent call last):
File "motorcyles.py", line 3, in <module>
print(motorcycles[-1])
IndexError: list index out of range

MPUMEYAHUE

Ecnu B BaLen nporpaMme npov3soLuna ownbka MHAEKCMPOBaHUS 1 Bbl HE 3HaeTe, Kak C Hel CnpaBUTbLCA,
nonp06yl7|Te BbIBECTW CMUCOK UK XOTS Bbl ero AnnHy. Bo3MOXXHO, Ball CMMCOK BbIFMSIAUT COBCEM He Tak,
KaK Bbl f;yMaeTe, 0COBEHHO ecnin ero CoAepXXMMoe AMHAMMYECK onpeaensinoch nporpaMMoﬁ. dakTnye-
CKO€ COCTOAHME CMUCKa UK TOYHOE KOJSIMYECTBO 3/IEMEHTOB B HEM MOMOXXET BaM BbISABUTb JIOrM4yeckmne
owmnbKkK Takoro poaa.

YMNMPAXXHEHHUA

3-11. HamepeHHasi oLMbKa: e/ HY B OAHOM M3 MPEeALLECTBYOWMUX NPOrpaMMm Bbl €LLe He cTa-
KVMBa/UCb C OLWMBKaMM MHAEKCMPOBAHMUs, MomnpobynTe co3haTh TaKylo OLWMEKY WCKYCCTBEHHO.
VI3MeHUTE MHAEKC B OAHON U3 MPOrpamMM, YTobbl Bbi3BaTb OLUMEKY MHAEKCMPOBaHUS. He 3abyabte
MCNpaBuTb OWNOKY Nepea TeM, Kak 3aKpblTb NPOrpamMmy.
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NToru

B 570ii r71aBe BbI y3HAJIM, YTO MIPEACTABJISAIOT COOOM CIMCKK 1 KaK paboTaTh ¢ OTAEIbHbI-
MU 9JIEMEHTaMU B CIIMCKAX. Bbl HAYYMINCH ONIPEeIsTh CIIUCKU, 100aBIATh U YIAASTh
HJIEMEHTBI, BBITIOJIHSTH COPTUPOBKY (TIOCTOSTHHYIO VI BPEMEHHYO /1T OTOOPasKEHUST ).
Tax:ke BbI y3Ha/IU, KaK OIPEAEINTh IJIMHY CIUCKA U KaK U30eKaTh OMINOOK MHIEKCHU-
poBaHus Ipu paboTe CO CIUCKOM.

B riase 4 paccmaTpuBaiorest npuembl Oosiee addekTuBHON paboThl co crckamu. Ilepe-
6Op BCeX HIEMEHTOB CICKA BCETO B HECKOJIBKHMX CTPOKAX KOJIa, JasKe €CJIU CIICOK CO-
AEPIKUT ThICAYUN NI MUJIJIMOHBI 9JIEMEHTOB, COKpalllaeT O6'beM IIpOorpaMMBbI.



PaboTta co cnuckamu

B rimase 3 Bo1 HAy4YHUJINCh CO3/1aBaTh IIPOCTBIE CITMCKU 1 pa6OTaTb C OT/ZI€JIbHBIMU 3JIEMEH-
TaMU CITUCKOB. B 3Toii riiaBe BBl y3HaeTe, Kak mepeGpaTh BECh CIIMCOK BCETO B HECKOb-
KUX CTPOKaX Koja (He3aBUCUMO OT JTMHBI cliucKa). Mexanusm mepebopa mo3BoJisier
BBITIOJIHUTD OJ[HO JieiicTBIE Ui Habop AelCTBUI ¢ KasKIbIM 31eMeHTOM B crvcke. C ero
TIOMOTIIBIO BB CMOsKeTe A(h(heKTHBHO paboTaTh CO CIMCKAMU 000 ITHHB, Take CO-
CTOAIIUMU U3 TBICAY U MUJJIMOHOB 3JIEMEHTOB.

MNepebop Bcero cnucka

Tunmrunast 3a1a4a U3 06JIaCTH IIPOrPAMMHUPOBAHIST — T1epeGpaTh BCe 9JIEMEHTBI CITICKA
U BBIIOJIHUTD € KasKJAbIM 3JIEMEHTOM Oy U Ty e ollepanuio. Hanpumep, B KOMIIbIO-
TEPHON UTpe BCe IKPAHHDBIE 0OBEKTHI MOTYT CMEIATHCS Ha OJMHAKOBYIO BETHUNHY,
UM B CIIMCKE YMCEJI K KasKJIOMY 9JIEMEHTY MOXKeT IPUMEHSTHCS O/{HAa U Ta Ke CTaTH-
cTHYecKast oneparist. A MOKeT ObITb, BaM HYKHO BBIBECTH BCE 3arOJIOBKU M3 CIHCKA
crareii Ha cafite. B cutyarnusx, TpeGyIonix TpUMeHEHUST OHOTO TEHCTBIS K KAKIOMY
9JIEMEHTY CIIMCKa, MOKHO BOCIIOJIb30BaThCs IIUKJIaMU for.

[otmyctuMm, mmMeercs CUCOK ¢ MMeHaMi (POKYCHUKOB, U BBl XOTUTE BBIBECTH KasK/[0€
uMst 13 crrcka. KoHeuHO, MOKHO 00PATUTBCS K KaKIOMY 9JIEMEHTY 110 OTAEIbHOCTH,
HO TaKOiT TOAXO0/ co37aeT psia mpobiieM. Bo-TiepBoIX, 7t OU€HD UTHHHBIX CITUCKOB BCE
CBEZIETCA K OJIHO0OPA3HBIM MOBTOPEHUSAM. BO-BTOPBHIX, MpU JI060M M3MEHEHUH [ITUHDI
CITMCKA B IPOTPaMMY MPUIETCSI BHOCUTD uaMenenust. [luki for pemaer o6e mpobieMbr:
Python 6yzet cieuTh 3a BceMr TEXHIYECKIMU IETAISIMU B CBOEH BHYTPEHHEH peai-
3a11H.

B crenytotem mpumepe 1K for UCIOIb3YETCS IS BBIBO/IA UMEH (POKYCHUKOB:
magicians.py

©® magicians = ['alice', ‘'david', 'carolina']
® for magician in magicians:
©® print(magician)

Bce maunnaercs ¢ onpesenenns cicka @, kak u B riase 3. B Touke @ onpejessiercs
UK for. ITa cTpOKa IpuKasbiBaeT Python B3siTh ouepennoe UMs 13 CICKA 1 COXPa-
HUTD €TO B ITePeMEHHOI magician. B Touke © BbIBOAUTCS MM, TOJIBKO YTO COXPAHEH-
HOE B TlepeMeHHOI magician. 3aTteM cTpoku @ 1 @ TTOBTOPSIOTCS TSI KaXKI0TO UMEHT
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B CIIMCKE. ITOT KO/l MOSKHO OIMcaTh Tak: </ kaxaoro (hoKyCHUKA B CIIUCKE BBIBECTH
ero uMst». PesysbraT npecrasisier coboii POCTOi lepeueHb NMEH 13 CIIUCKA:

alice
david
carolina

MoapobHee 0 UMKnax

Konmenmust mMKkJI0B 04eHb Ba’KHA, TTOTOMY UTO OHA TIPEJICTABJISET OJUH U3 OCHOBHBIX
c110co60OB aBTOMATU3ALUY IIOBTOPSIIOIIIXCS 3a1ad KOMIIbloTepoM. Harpumep, B ipoctom
IIUKJIe, UCITOJIb30BaHHOM B magicians.py, Python cHauyasa yitaer epByro CTPOKY UK

for magician in magicians:

ITa CTPOKA O3HAYaeT, YTO HYKHO B34Th IIepBOe 3HaUYeHue U3 CIIMCKa magicians u co-
XPaHUTD €ro B TTepeMeHHol magician. [lepBoe 3Hauenue B cricke — 'alice'. 3areM
Python unraer cienyonyio cTpoky:

print(magician)

Python BeIBoaUT Tekylee 3HaueHUe magician, KoTopoe Bee elle paBHO 'alice'. Tak
KaK B CITHCKE €llle OCTAJINCH Apyrue 3Hadenust, Python Bossparaercs k mepBoii cTpoke
IUKJIA:

for magician in magicians:

Python Geper cieayioniee sHadeHne U3 ciucka — 'david' — 1 coxpaHseT ero B magician.
3aTeM BBITIOJTHSIETCS CTPOKA!

print(magician)

Python cHoBa BLIBOAUT TeKyTIiee 3HaYeHHe magician; Termeph 9TO cTpoka 'david'. Bech
LUKJI IIOBTOPAETCA elle pa3 C II0CAeJHUM 3HaueHueM B crucke, 'carolina’. Tax kax
JPYIUX 3HAYEHUII B CIIUCKE He 0cTaioch, Python mepexoaur k cieaylomei CTpoke B Ipo-
rpamme. B rannoM ciydae rocsie 1ukia for HUYEro HeT, II09TOMY IIPOTpaMMa IIPOCTo
3aBEpIIACTCS.

[TomHuuTE, 4TO BCE JIEHCTBUS MOBTOPSIIOTCS MO OJJHOMY pa3dy /g KaKIOTO 3JIeMEHTa
B CIIMCKE HE3aBUCUMO OT MX KOJIMUecTBa. ECIM CIIMCOK COAePKUT MUJJIMOH 2JIEMEHTOB,
Python moBTOpUT 9T IEHCTBYST MIJLTHOH Pa3 — 0GBIYHO HTO IPOUCXOIUT OUEHb GBICTPO.

Taxke IIOMHUTE, 4TO ITPpU HAITUCaAaHU cOOCTBEHHbIX IIUKJIOB for BpeMeHHOfI HepeMeHHOfI
JUIA TEKYIIETro 3HaYeHUA U3 CITMCKAa MOJKHO IIPUCBOUTDH JM1060€e UMSL. OI[HaKO Ha ITPpaKTu-
Keé PEKOMEHAYETCA BBI6I/IpaTb OCMBICJIEHHOE MM, OIIMChIBAIOIIee OTlIeJIbHHfI 9JIEMEHT
crmcka. Heckonbko IIPpUMEPOB!

for cat in cats:
for dog in dogs:
for item in list_of_items:

Bomosmenne aToro IIpaBWJIa ITIOMOJKET BaM IIPOCJIE/IUTD 3a TEM, KaK1e JIEICTBUST BBITIOJI-
HAIOTCS C KaKbIM 9JIEMEHTOM B ITUKJIE for. B zaBucumocTu or TOTO, KaKO€ YMCJIO 1C-
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TOJIb3YETCA — OJMHOYHOE N1 MHOKECTBEHHOE, Bbl CMOJKETE ITOHATD, pa60TaeT JIN JaHHasd
YacCTb KOJIa C OTAE/JIbHBIM 9JIEMEHTOM U3 CIINMCKA UJIN CO BCEM CIIMCKOM.

Bonee cnoxHble aencTensa B umknax for

B nukie for ¢ KaXKIbIM 3JIEMEHTOM CITMCKA MOKET BBITTOJTHATLCA ITPAKTUYCCKU noboe
nericrsue. [lomoTHIM TTPEBIY I TpuMeD, 4TOOBI IporpaMMa BBIBOAMJIA JIJIT KasKI0TO
(hoKyCcHUKA OTETbHOE COOOIIEHNME:

magicians = ['alice', 'david', 'carolina']

for magician in magicians:
o print(magician.title() +

, that was a great trick!")

EnuacTBeHHOE OTINYME 3TOTO KOJA OT MPEBIAYITETO 3aKII0UAeTCs B TOM, UTO B ToUKe @
JUISE KsKIOTO (DOKYCHUKA CTPOUTCS COOOIIEHIE ¢ ero uMeHeM. [Ipu mepBoM poxojie
LMKJIa [IepeMeHHasi magician comepsKuT 3HayeHue 'alice", moatomy Python naunHaer
nepBoe coobienne ¢ nmern 'Alice’. TIpu BropoM mpoxoje coobiieHue OyeT Hauu-
HaTbCd C UMeHU 'David’', a mpu TpeTbeM — ¢ UMeHU 'Carolina’:

Alice, that was a great trick!
David, that was a great trick!
Carolina, that was a great trick!

Teso nurkIa for MOXKET COJIEPKaTh CKOJIBKO YTOJHO CTPOK Koja. Kaxias ctpoka ¢ Ha-
YaJIbHBIM OTCTYIIOM I10CJIe CTPOKM for magician in magicians cunrtaercs Haxojsienca
B IIMKJIE ¥ BBITIOJTHSIETCS TI0 OJTHOMY Pasdy 75T KayK/IOTO 3HAUeHMST B cniuckKe. Taknmm 06-
pasoM, ¢ KaKJAbIM 3HAaYCHUEM B CIIMCKE MOKHO BBIITOJIHUTD no6b1e olepaluy Ha Balle
YCMOTpEHHE.

Brumiounm B coobiienme i Kaxkaoro (hoKyCHUKA BTOPYIO CTPOKY:

magicians = ['alice', 'david', 'carolina']
for magician in magicians:
print(magician.title() +
(1) print("I can't wait to see your next trick,
title() + ".\n")

, that was a great trick!")
" + magician.

Tax kax 00e KoMaH/IbI print cHaOKeHbI OTCTYIIAMM, KaxK1asd CTpoka Oy/IeT BhIIIOJHeHa
0 OJTHOMY pasy /i KakaoTo (hokycHUKa B crivcke. CMMBOJ HOBOI cTpoku ("\n")
BO BTOPOIi KoMaH e print @ BCTaBJISIET TYCTYIO CTPOKY TTOCJIE KayK/I0TO IIPOX0/1a ITHK-
Jja. B pesysbrare Oyzer cosnal HaGop coOOMLIEHNIT, aKKYPATHO CIPYIIIUPOBAHHBIX JIJISk
KaKZ0TO (POKYCHUKA B CITMCKE:

Alice, that was a great trick!
I can't wait to see your next trick, Alice.

David, that was a great trick!
I can't wait to see your next trick, David.

Carolina, that was a great trick!
I can't wait to see your next trick, Carolina.
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Teno KA for MOXKeT CO/IEPsRaThb CKOJIBKO YTO/IHO CTPOK KO/Ia. Ha IIPpaKTHUKE 4aCTO
Tpe6y6TCH BBIIOJIHUTD B I[IUKJIE for HECKOJIbKO Pa3HbBIX OHEPaHI/Iﬁ JUUIA KaK/10T0 9JI1e-
MEHTa CIIMCKA.

BbinonHeHue aencteui nocne umkna for

YT0o HPOMCXOAUT HOCIe 3aBepiienus uk/ia for? OObIYHO IIPOrpaMMa BEIBOIUT CBOAHYIO
WH(MOPMAITUIO WU TTEPEXOUT K APYTUM OMEPAITHSIM.

Ka)KZIaH CTPOKa KoJa IToCJe ITNKJIa ‘FOP, HE nMeromias OTCTyIla, BbIITOJTHACTCS 663 I10-
BTOpeHHH.HOHyCTHM;BbIXOTHTeBHBeCTMc006HwHHeHﬂHIxfﬁlpyHHbI¢OKyCHHKOB
1 106JIarogapyuTh UX 3a MPEBOCXOAHOE MpecTaBaenne. YToObl BeBecTr 0011ee coodie-
HHE I10CJIEe BCEX OT/ACJIbHBIX COO6H.[€HI/If/i, Pa3MECTUTE €T0 IOoCJIC ITUKJIa for 663 OTCTYyTIA:
magicians = ['alice', 'david', 'carolina']
for magician in magicians:
print(magician.title() +
print("I can't wait to see your next trick,

"

, that was a great trick!")
" + magician.title() + ".\n")

©® print("Thank you, everyone. That was a great magic show!")

[TepBbie 1Be KOMaH/IBI print MOBTOPSIOTCS MO OZHOMY pa3y I KaKI0To (POKyCHUKA
B CITMCKe, Kak 6bLI0 TIoKazano patree. Ho mockosibky crpoka @ oTcTyna He UMeeT, 9T0
COODIIEeH e BLIBOMUTCS TOJBKO OJUH Pas:

Alice, that was a great trick!
I can't wait to see your next trick, Alice.

David, that was a great trick!
I can't wait to see your next trick, David.

Carolina, that was a great trick!
I can't wait to see your next trick, Carolina.

Thank you, everyone. That was a great magic show!

ITpu 06paboTKe HaHHBIX B UKJIaX for 3aBepliaiiee CoOOIIEHIE MO3BOJISET MOABECTH
UTOT OTIEPAIH, BBITIOJTHEHHOI CO BCceM HabopoM paHHbIX. Hampumep, iUk for MOKeT
UHUIMATU3UPOBATH UTPY, Tlepedupast CIMCOK MepCOHasKel 1 n300paskast KasKaoro mep-
conaxka Ha akpane. [Tocse MK BBIMOTHAETCS GJIOK 6€3 OTCTYTa, KOTOPINA BBIBOAUT
KHOTIKY HauaTb Mrpy rmocse Toro, Kak Bce IEPCOHAXKHU TOSIBITCS Ha 9KpaHe.

MNpeaoTBpalleHne ownbok ¢ OTCTyNaMmu

B Python ¢Bs13b 01HO# CTPOKM KOJA € TIPEANIECTBYIONIEH CTPOKOH 0603HATAETCS OT-
crynamu, B IpuBeIeHHBIX TPUMePax CTPOKH, BBIBOAUBIIHE COOOTIEHS JIJIST OT/IETbHBIX
(hOKYCHUKOB, OBLIN YaCThIO IIUKJIA, TOTOMY YTO OHU ObLIH cHAOKeHbI oTcTyamu. [Ipu-
MeHeHue otcTynoB B Python cunbHo yrpormaer urenue koga. MakTHYECKU OTCTYIIBI
3aCTaBJSIOT Pa3zpaboOTUNKa MHCATH AKKYPATHO OT(GOPMATHPOBAHHLIH KO ¢ YeTKOI
BU3YaJIbHOI CTPYKTYpoit. B Gosiee ymmHHBIX porpamMax Python moryTt BeTpeuarsest
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GJIOKM KOJIa ¢ OTCTYMAMU HECKOJIBKUX PA3HBIX YPOBHEH. DTH YPOBHU CIIOCOOCTBYIOT
MMOHUMAHUIO OOIIEH CTPYKTYPbI IIPOrPAMMBbI.

Korza pazpaboTunku TOIBKO HAYMHAIOT IIHCATh KOJ, paboTa KOTOPOTrO 3aBHCUT
OT MPABUJIBHOCTH OTCTYIIOB, B MX KOJI€ HEPEIKO BCTPEYAIOTCS] PACHPOCTPAHEHHBIE
onm6ku. Hanprmep, HHOT/Ia OHK PACCTABJISTIOT OTCTYIIBI B KOJIE, B KOTOPOM 9TH OTCTYIIbI
He HY’KHBI, IJI Ha000pPOT — 3a0BIBAIOT CTABUTD OTCTYTIBI B GJIOKAX, T7IE 9TO HEOOXOIIMO.
Heckombko mpuMepoB MOMOTYT BaM H36eKaTh MOAOOHBIX OMUOOK B GYIYTIEM U YCTIETI-
HO HCIIPABJISITH MX, KOT/[A OHU BCTPETSITCS B BAIIIUX [IPOrPAMMaX.

Wrak, pacCMOTPUM HECKOJIBKO TUIIMYHBIX OMUOOK MPU UCIIOIb30BAHUU OTCTYTIOB.

MponyLeHHbIA OTCTYN

Crpoka mocsre KOMaHIbl for B IUKJIE BCETIa TOKHA CHAOKATHCS OTCTYTIOM. Ecii BBl
3abyere mocTaBuTh oTCTyI, Python HamoMHUT BaM 00 3TOM:

magicians.py
magicians = ['alice', 'david', ‘'carolina']
for magician in magicians:

©® print(magician)

Komanza print B Touke @ /10/15KHa IMETh OTCTYTI, HO 371echb ero HeT. Korza Python oxn-
JIa€T YBUJIETH OJIOK C OTCTYIIOM, HO HE HAXOJIUT €T0, HOSIBJISIETCS COOOIIEHNE C YKa3aHueM
HOMepa CTPOKH:

File "magicians.py", line 3
print(magician)
N

IndentationError: expected an indented block

OG6BIYHO IS yeTpaHeH T TOA0OHBIX OMMOOK OCTATOUHO MOCTABUTH OTCTYI B CTPOKE
(usm cTpokax), caemytonieil HermocpeCTBEHHO 1ocjie KOMaHIb for.

MponyLieHHbIE OTCTYMbI B APYrMX CTPOKAX

VHorza MUK BBIIOIHAETCs (€3 OIIMO0K, HO He BBIAAET OKUAAEMbIX Pe3yIbTaToB. Takoe
YacTO TPOUCXOINT, KOT/Ia BB MBITACTECHh BBITIOTHUTH HECKOJIBKO OTIEpPaIliii B ITUKJIE,
HO 3a0bIBaeTe CHAOANUTH OTCTYIIOM HEKOTOPBIE U3 CTPOK.

Hamnpumep, BOT 4TO MPOUCXOJIUT, eCIIU BbI 3a0y/1eTe CHAGUTL OTCTYIIOM BTOPYIO CTPOKY
B ITUKJIE:

magicians = ['alice', 'david', ‘'carolina']
for magician in magicians:
print(magician.title() +
O print("I can't wait to see your next trick,
"An")

, that was a great trick!")
" 4+ magician.title() +

Komarmza print B Touke @ momkHa ObITH CHabKEHA OTCTYTIOM, HO, TIOCKOJIbKY Python
HaXOJIUT XOTsI GBI OIHY CTPOKY € OTCTYIIOM TIOCJIe KOMaH/IbI for, coobienue 06 onmbke
He BbIgaeTcs. B pe3ysibrare mepBast KOMaHaa print OyzeT BBITOMHEHA IS KaXKIOTO
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2JIEMEHTA B CITMCKE, TOTOMY 4YTO B HEll ecTh OTCTYIL. BTopas komanzaa print orcryma
He MMeeT, II09TOMY OHa Oy/IeT BBIIIOJHEHA TOJIbKO OJUH Pa3 [10C/Ie 3aBePIIeHNs UK.
Tax Kak moc/ieJHIM 3HaYeHeM magician sBiseTcs cTpoka ‘carolina’, Bropoe coo0iie-
Hue OYZIeT BBIBEIEHO TOJIBKO C 9TUM UMEHEM:

Alice, that was a great trick!

David, that was a great trick!

Carolina, that was a great trick!

I can't wait to see your next trick, Carolina.

Ir1o npumep Jsozuueckoll owuodku. Kox nMeer gefcTBUTEIbHBIN CUHTAKCUC, HO OH He
IPUBOAUT K JKEJAEMOMY PE3yJIbTaTy, IOTOMY UTO MPobjeMa KPOEeTCst B €ro JIOTHKE.
Ecau nexortopoe neficTBre A0MKHO MTOBTOPSTHCS JIJIT KAXKIAOTO JIEMEHTa B CIIICKE, HO
BBIIIOJIHAETCS TOJIbKO OAUH pa3, IPOBEPHTE, He HY/KHO JIM 0OaBUTH OTCTYIIBI B CTPOKE
WJIV HECKOJIBKUX CTPOKAX KOJIa.

JInwHue oTcTynbl

Ecam BbI catydaiiHO mocTaBuTE OTCTYII B CTPOKE, B KOTOPOii OH He HyskeH, Python co-
ob1uT 06 ATOM:

hello_world.py

message = "Hello Python world!"
(1] print(message)

Orcryn koMaHbl print B Touke @ He HY’KeH, IOTOMY 4TO 3Ta CTPOKA He IO [YMHEHA
npemectryotieii; Python coobmraer 06 omnbke:

File "hello_world.py", line 2

print(message)
N

IndentationError: unexpected indent

Yro6bl n36eKaTh HEMPEABUAECHHBIX OMUOOK C OTCTYIIAMMU, HCIOJIB3YHTE UX TOJIBKO TaM,
rje AJis 9TOro CyLlecTBYIOT KOHKPeTHble IIPUYUHbL. B Tex mporpammax, KOTOpble Bbl
TIUTIETe Ha 9TO# cTaamu n3ydenns Python, OTCTYIIBI HY/KHBI TOTBKO B CTPOKAX AEHCTBHIA,
MOBTOPSIEMBIX JIJIS1 KQXKJIOTO 3JIeMeHTa B IIUKJIe for.

JInwHne OTCTYnMbI MNOCNE UMKIa

Ecan BbI ciryyaiino cHabauTe OTCTYIIOM KOJI, KOTOPbILIA J0JIKEH BbIIOJHATHCS NOCAE 3a-
BEPIIEHN [UKJIA, TO 3TOT KO OYAET BBIIOIHEH IS KaxKI0ro sneMenta. Mnorma Python
BBIBOJIUT coo0menue 06 ommoOKe, HO 9acTo JIeJI0 OTPAaHNMINBAETCS TPOCTON JIOTUYECKOI
OIINOKOM.

Hanpumep, 4to npousoiiner, ecau caydaiino cHabauTh OTCTYIIOM CTPOKY C BBIBOLOM
3aBepIIAIONIEero TPUBETCTBHU /TSI TPYTIIBI (DOKYCHUKOB?

magicians = ['alice', 'david', 'carolina']
for magician in magicians:
print(magician.title() +

, that was a great trick!")
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print("I can't wait to see your next trick, + magician.title() + ".\n")

(1 print("Thank you everyone, that was a great magic show!")

Tax kak crpoka @ umeer OTCTyII, coobIIeHne OyeT MPOLYOAUPOBAHO A KaXKI0TO
(okycHuka B crinicke @:

Alice, that was a great trick!
I can't wait to see your next trick, Alice.

® Thank you everyone, that was a great magic show!
David, that was a great trick!
I can't wait to see your next trick, David.

® Thank you everyone, that was a great magic show!
Carolina, that was a great trick!
I can't wait to see your next trick, Carolina.

® Thank you everyone, that was a great magic show!

ITO elrle OIMH MPUMEp JOTHYECKON ommbKu, Harmoobue onmcantoii B paszene «I1po-
IYIIEHHBIE OTCTYIIBI B [PYTUX CTPOKax» Ha ¢. 66. Python He 3HaeT, 4TO BBI bITAETECH
C/IeTaTh B CBOEM KO/Ie, TO9TOMY OH TIPOCTO BBITIONTHSIET BECh KOJI, He HApyTIATOIIII TTPABUJI
cuHTakcuca. Ecim pefictBue, KOTOpoe JI0JIZKHO BBIIOJHATBCA OJUH Pa3, BHIIOJIHSICTCS
MHOTOKPATHO, TIPOBEPbTE, HET JIN JIUIITHETO OTCTYTIA B COOTBETCTBYIOIIEH CTPOKE KOJA.

MNponyLweHHoe ABoeTo4ne

IIBOGTOLH/Ie B KOHIIE KOMaH bl for COO6H.IaET PythOIl, 9TO caenyioniasa CTPOKa ABJIACTCA
Ha4dyaJiOM ITUKJIa.
magicians = ['alice', 'david', ‘'carolina']
©® for magician in magicians
print(magician)

Ecuin BbI cayvaiino 3abyjieTe mMoCcTaBUTh [BOETOUNE, KaK B ipumepe @, mpousoiizer
CUHTAKCUYeCcKas OMmmOKa, Tak Kak MOJydeHHass KOMaH/Ia HapyIaeT MPaBuia s3bIKa.
U xotst Takue ommOKy JIETKO UCITPABJISIOTCS, HAUTH WX OBIBAET OCTATOYHO TPYJIHO.
Bbl He ToBepuUTE, CKOJIIBKO BPEMEHU TPATSIT IIPOTPAMMUCTBI HA TIOMCK MO00HBIX «OIHO-
CUMBOJIbHBIX» OMHUOOK. [TOUCK TaKuX OMUOOK YCIOKHSIETCS €Ie U TEM, UYTO YeTOBEK
CKJIOHEH BUJICTD TO, YTO OH OXKUIAET YBUJICTb.

YMPAXXHEHUA

4-1. MyuLA: BCNOMHUTE MO KpaliHel Mepe Tpy Baluy J1061Mble Pa3HOBMAHOCTU MiLiLbl. COXpaHu-
TE WX B CMINCKE M UCMOMb3yiiTe LMK/ for ANns BbIBOAA BCEX HA3BaHWIA.

e U3meHuTe umkn for Tak, 4Tobbl BMECTO MPOCTOrO HA3BaHWUSA NWLLbLI BIBOAUIOCH COObLLe-
HVe, BK/oYatoLee 3T0 Ha3BaHve. TakuM 06pa3oM, AN KaXaoro 3/ieMeHTa A0/MKHA BblBO-
[MTbCS CTPOKa C NPOCTbIM TekcToM Buaa «I like pepperoni pizza».

e [lobaBbTe B KOHeL, mporpamMMmbl (nocne unknia for) CTpoKy C 3aBepLualolM COObLIEHNEM.
Takum 06pa3oM, BbIBOA AO/MKEH COCTOSATb U3 Tpex (M 6onee) CTPOK C Ha3BaHWSIMU MULLbI
1 AOMONHUTENBHOrO coobLeHms, ckaxxeM, «I really love pizza!».
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4-2. XXMBOTHbIE: CO3AalTe CNMCOK M3 Tpex (U 6onee) XUBOTHbIX, obagatolmx o6Lueli xapakTe-
pUCTUKOW. Micnonb3yiiTe umkn for Ans BbiBOAA Ha3BaHMIA BCEX XKMBOTHBIX.

e /I3MeHUTE NporpaMMy TaK, YTO6bl BMECTO MPOCTOrO Ha3BaHWSI BbIBOAWMIOCH COOGLUEHME,
BKJIOYatOLLEe 3TO Ha3BaHMe, HanpumMep «A dog would make a great pet».

o [lobaBbTe B KOHEL, MporpamMMbl CTPOKY C OrnvcaHueM obLiero cBoicTBa. HanpuMep, MOXHO
BbIBECTM cooblueHne «Any of these animals would make a great pet!».

CozaaHne 4ncnoBbIX CrNCKOB

HeobxoxumocTs xparenust HabOPOB YMCET BOSHUKAET B TTPOTPAMMaX 110 MHOTUM TIPH-
yuHaM. Hampumep, B KOMITBIOTEPHOI UTPe MOTYT XPaHUTLCSI KOOPAMHATBI KasK/[0TO
TepCoHAKa Ha 9KpaHe, TaOJIUIIBT PEKOPIOB U T. /1. B MporpaMMax BU3yan3arini JaHHbIX
MOJIB30BATEIh TOYTH Beerzia paboTaet ¢ HabopaMu YHCET: TEMIIEPATY PO, PaCCTOSTHUEM,
YUCJIEHHOCTBIO HACETCHUS, IMUPOTOH /OATOTOH 1 IPYTUMH YU CIOBBIMU TAHHBIMH.
Crvicku naearbHo MOMXOMST 7T Xpatenust Habopos uncel, a Python mpenocrasisier
crienuagbHble cpecTBa 1151 9P GEeKTHBHON PabOTHI ¢ YUCIOBBIMU cITUCKaMU. JlocTaTouHOo
OJIUH Pa3 TOHSATH, Kak 9(PPEKTUBHO MOJTIb30BATHCS STUMHU CPEACTBAMU, U Ball KO Oy/1eT
XOPOTITO PaboTaTh IAKE B TOM CIIyUae, €CITH CIICOK COMEPKUT MULTHOHBI 2JIEMEHTOB.

®yHKuma range()

Oyukiwst range() yIpouaeT IOCTPOEHNe YICIOBBIX MOCIen0oBaTesibHocTeit. Hampumep,
C ee TIOMOIIIHIO MOKHO JIETKO BBIBECTHU CEPUIO YNCEJI:

numbers. py

for value in range(1,5):
print(value)

U x0Ts1 Ha 1IepBbIii B3MJISA] MOJKET MOKa3aThCs, YTO OH JOJIKEH BBIBECTH Yrca oT 1 710 5,
Ha CaMOM JIeJIe YUCJIO0 5 HE BBIBOAUTCS:

BwWwN R

B atom mpuMepe range () BBIBOAUT TOJIBKO uncya ot 1 10 4. [lepen Bamu ere oiHO TIpo-
ABJICHUE «CMellleHus Ha 1», 4acTo BeTpeyalolierocs B 43bIkax nporpamMmmupoBanud. 1pu
BoiroiHeHUN (DyHKIUH range() Python HaunHaer orcuer oT IepBOTO MEPEAHHOTO 3HA-
YeHUsI ¥ TTpeKpaliaeT ero Mpu OCTIKeHNN BTOPoro. Tak Kak Ha BTOPOM 3HAUYE€HUH TTPO-
MCXO/IUT OCTAHOBKA, KOHEIl MHTepBaJia (5 B IAHHOM CJIydae) He BCTPEYAeTCsl B BHIBO/IE.

Yro6bl BRIBECTH 4ic/Ia 0T 1 10 5, HCIoab3yiiTe BBI3OB range(1,6):

for value in range(1,6):
print(value)

Ha sT0T pas BbiBozt HaunHaetcs ¢ 1 u 3aBepiiaercs .
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uih WN R

Ecsin Bama nporpamma npu MCIoJab30BaHUU range () BBIBOAUT HE TOT Pe3yJibTar,
Ha KOTOPBII BBl PACCUUTHIBAJIN, TIOMPOOYITE YBEAMYUTH KOHEYHOE 3HAYeH e Ha 1.

Mcnonb3oBaHue range() Ans CO34aHMUS YMCIOBOMO CrnCKa

EcJiit BBI XOTHTE CO3/aTh YHCIOBOI CIIMCOK, IPeobpasyiite pes3yabTaThl range() B CIIH-
cok 1ipu romotnu Gy list(). Eciu 3akimounTts Bbi30B range() B 1ist(), To pe-
3yJIbTaT OYAET IPEeACTABIATh COOOI CIIMCOK ¢ YMCAOBBIMU SIEMEHTAMIL.

B npuMepe 13 peabIayIero pasjesia YucaoBast IOCJaeI0BaTeIbHOCTD TPOCTO BBIBOIN-
Jiack Ha akpat. ToT ke Habop Ynces MOKHO TIPe0dPa30BaTh B CIIMCOK BBI30BOM 1ist():

numbers = list(range(1,6))
print(numbers)

PesynbTart:
[1, 2, 3, 4, 5]

DyHKIMs range () TakyKe MOKET TeHEPUPOBATDH YUCIOBBIE TIOCTEN0BATETLHOCTH, MTPO-
MyCKasl YucJia B 33JIaHHOM JirarnasoHe. Hanpumep, moctpoeHune CrmcKa 4eTHBIX YHCe
ot 1 1o 10 mponcxoanT TaxK:

even_numbers.py

even_numbers = list(range(2,11,2))
print(even_numbers)

B sTtom ipumMepe ¢pyHKINS range() HauMHAET CO 3HAUYCHUS 2, a 3aTEM YBEJUYH-
BaeT ero Ha 2. [Ipupamnienue 2 nocjaeoBaTeIbHO TPUMEHSETCS 10 TeX MOP, MOKa
He OyzeT JOCTUTHYTO UJIK IPOIieHo KoHeuHoe 3HadeHue 11, mocjie 4ero BhIBOAUTCS
pes3yJsibTart:

[2, 4, 6, 8, 10]

C nomomipio GyHKIIK range () MOKHO CO34aTh IPAKTHYECKHU JIOO0H AMAaa3oH YnCelL.
Hanpumep, Kak Obl BbI CO3/[a/I1 CIIMCOK KBAAPATOB Beex 1ebixX yncea ot 1 10 10? B a3bi-
ke Python omeparius Bo3BeieHUsT B cTenieHb 0003HAYAETCS ABYMSI 3BE3JI0UKaMK (**).
OnuH 13 BO3MOKHBIX BADUAHTOB BBITJISIIUT TaK:

squares.py

squares = []

for value in range(1,11):
square = value**2
squares.append(square)

print(squares)

9000 0Q
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Crauana B Touke @ co3zaercs IMyCcToi CIUCOK C UMeHeM squares. B Touke @ BbI ipu-
kasbiBaete Python nepeGpars Bee sHauenust ot 1 go 10 mpu oMoy GyHKImY range().
B nmkiie Texyiee 3HaYeHNE BO3BOIUTCS BO BTOPYIO CTETIEHB, & PE3YJIbTAT COXPAHSIETCS
B I€PEMEHHO square B Touke ©. B Touke @ kaxkjoe HOBOe 3HAUEHUE square MPUCO-
eIMHSETCS K CTIUCKY squares. HakoHerr, mociie 3aBepIeHNsT KA CITICOK KBAJPaToOB
BBIBOIUTCSI B TOUKE ©:

[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

Yr106bI caesaTb KO/ 6oJee KOMITIaKTHBIM, MOKHO OITYCTHUTb BPEMEHHYIO IIEPEMEHHYIO
square U IIPUCOCANHATDH KaK/[0€ HOBOE€ 3HAaY€HUE ITPAMO K CITUCKY:

squares = []
for value in range(1,11):
(1 squares.append(value**2)

print(squares)

Koncrpykius @ BoImosHsieT Ty 5ke paboTy, uto u cTpokn © u @ B squares.py. Kaxmoe
3HauyeHue B I[UKJIe BO3BOAUTCS BO BTOPYIO CTelleHb, a 3aTeM HeMe/lJIeHHO IIPUCOeMHS-
eTcs K CITHICKY KBA[PaTOB.

ITpu cosmarum GoJiee CIOKHBIX CITICKOB MOKHO MCTIOJIB30BATE JIIOO0H U3 IBYX TTOIXO0-
710B. MIHOT/1a MCTIOTb30BaHNe BpeMeHHOM TlepeMeHHOH yITpoIaeT YTeHue Ko/a; B IPYyTuX
cydasgx OHO MPUBOJUT JIUIIb K HAITPACHOMY Y/JIMHEeHWIO Koxa. CHavyasma cocpeso-
TOYBTECHh HA HAIMCAHWUU YETKOTO U MOHATHOTO KOZIA, KOTOPBI JieJlaeT MMEHHO TO, YTO
HY’KHO, — U TOJIbKO TIOTOM TIEPEXOJIMTE K aHAJINU3Y KOJla 1 TIOUCKyY Gosiee apPeKTUBHBIX
peleHui.

lpocTas cTaTUCTMKa C YMC/IOBbIMWU CMIUCKaAMM

Hexkoropsie dyukinun Python mpegtnasnauenst st pabOThI ¢ YUCTOBBIMU CITCKAMHU.
Hamnpumep, Bbl MOKeTe JIETKO Y3HATh MUHUMYM, MAKCUMYM M CYMMY YHCJIOBOTO CITUCKA:

>>> digits = [1, 2, 3, 4, 5, 6, 7, 8, 9, 0]
>>> min(digits)

0

>>> max(digits)

9

>>> sum(digits)

45

NMPUMEYAHUE

B npuMepax 3Toi rnaBbl UCMOMb3YHOTCS KOPOTKME CMIMCKM YMCES, HO 3TO AENaeTCs TONbKO AJist TOro, YTo-
6bl laHHbIe MOMeLLan1Cb Ha CTpaHuue. MpuMepbl Takxke ByayT paboTaTb ¥ B TOM Clly4yae, eC/in CrMCOK
COAEPXKUT MUJIIIMOHBI YNCETT.

'eHepaTOopbl CNUCKOB

Omnucanublii Bbille cocod TeHepupoOBaHKU CIUCKA Squares COCTOI U3 TPEX WK
yerbipex cTpok Koja. Ienepamop cnucxa (list comprehension) nossoJsier crenepupo-
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BaTh TOT e CIKCOK BCETO B OJHON cTpoke. [eHepaTop crmcka oObeanHsieT uK for
¥ CO3/IaHVE HOBBIX 9JIEMEHTOB B OJIHY CTPOKY ¥ aBTOMATHYECKU [IPUCOEMHSIET K CITUCKY
BCE HOBbBIE DJIEMEHTBI. Y 4eOHUKHU HE BCEr/la PACCKa3bIBAIOT O FeHepaTopax CIUCKa Ha-
YHHAOIIMM TIPOTPAMMKCTaM, HO s IPUBOKY HTOT MaTepUal, HOTOMY 4YTO BbI ¢ HOJIBIION
BEPOSITHOCTBIO BCTPETUTE ATY KOHCTPYKIIUIO, KAK TOJBKO HAYHETe IIPOCMATPUBATh KOJL
JPYTUX paspabOTYMKOB.

B caiepytornieM npumMepe Crcok KBa[paToB, 3HAKOMBII BaM 110 MTPe/IbIIYIINM ITIpUMepaM,
CTPOUTCS C UCIIOJIb30BAHNEM TeHepaTopa CIHUCKA:

squares.py

squares = [value**2 for value in range(1,11)]
print(squares)

YT06bI UCIOJIB30BATH HTOT CHHTAKCHUC, HAUHUTE C COAEP/KATEIbHOIO MMEHH CITHCKA,
HAIpPUMeEp squares. 3aTeM OTKPOiiTe KBaJpaTHbie CKOOKU U OMPEIEIUTE BhIPAKEHUE
JUIST 3HAYEHUH, KOTOPbIE OJKHBI ObITH COXPAHEHbBI B HOBOM CITHCKe. B TaHHOM mipuMe-
pe 2To BbIpaskeHue value**2, KOTOpOe BO3BOJUT 3HAUYECHUE BO BTOPYIO CTelleHb. 3aTeM
HAMUIINATE UK for /IS TeHEPUPOBAHUS YHCEN, KOTOPBIE JTOJIKHBI TIepe/laBaThCs BbI-
PaskeHuIo, U 3aKpoiire kBagparHbie ckoOKu. [luki for B mannoMm npumepe — for value
in range(1,11) — nepexaer 3uayenus ¢ 1 1o 10 Beipakenuio value**2. Ob6parure
BHUMaHUeE HAa OTCYTCTBUE JIBOETOYNS B KOHIIE KOMaH/Ibl for.

Pegymbpratom Gy/IeT yike 3HAKOMBIH BaM CITHCOK KBAIPATOB:
[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

Yro06bI yCIENHO MrcaTh COOCTBEHHbIE TeHEPATOPhI CITUCKOB, HEOOXOANM OTIPE/IETeHHBII
ombiT. TeM He MeHee, KaK TOJbKO Bbl OCBOMTECH € CO3[[aHUEM OOBIYHBIX CITHCKOB, BbI
OIIEHUTE BO3MOXKHOCTHU reHepaTopoB. Korjia rnocsie o4epeHoro Tpex-4eTblpexcTPOuHOro
6J10Ka BaM 3TO HA/IOECT, MOYMANTE O HATTMCAHUY COOCTBEHHBIX TEHEPATOPOB CITHCKOB.

YMNPAXXHEHUSA
4-3. Cuutaem no 20: ucnonb3yite uukn for Ansa BeiBoga uvcen ot 1 Ao 20 BKIAKUUTENBHO.

4-4. MunInoH: co3adanTe cnmcok ymcen ot 1 go 1 000 000, 3aTeM BOCMosb3yWTECH LMKIOM for
ans BblBoga uncen. (Ecnv BblBOA 3aHUMAET C/IULLIKOM MHOTO BPEMEHM, OCTAHOBUTE €ro HaXxaTueM
Ctrl+C nnu 3akpoliTe OKHO BbIBOAA.)

4-5. CyMMMpOBaHMe MUJIIMOHA YnUCeN: co3adalTe cnmcok ymcen ot 1 go 1 000 000, 3aTeM BoC-
nonb3yntech dyHKUMsMU min() 1 max() u y6eamTecb B TOM, YTO CMUCOK AENUCTBUTENBLHO Hauu-
HaeTcs ¢ 1 n 3akaHumBaeTcs 1 000 000. BbizoBuTe dyHKUMO sum() M MOCMOTPUTE, HACKOJIbKO
6bIcTpo Python cMoXeT NpocyMMUPOBaTb MUIIMOH Yncen.

4-6. HeueTHble uncna: BOCMOMb3YWTECh TPETbUM apryMeHToM dyHKuuu range() ANl co3AaHust
Crnmcka HeyeTHbIX yncen ot 1 go 20. BeiBeguTte Bce umcna B umkne for.

4-7. TpOMKKM: co3ainTe CNMUCOK Ymnces, KpaTHbIX 3, B AnanasoHe ot 3 Ao 30. BbiBeauTe BCe uncna
CBOEro cnucka B uyke for.

4-8. Kybbl: pe3ynbTaT BO3BEAEHWSI YMC/a B TPETbIO CTEMEHb HasbiBaeTcs KyboM. Hanpumep,
Ky6 2 3anucbiBaeTcs B si3blke Python B Buae 2**3. Co3galite cnvcok nepsbix 10 Ky6oB (TO ecTb
KyboB Bcex Lenbix Yncen ot 1 go 10) v BbiBeauTe 3HaueHNs BCex KyboB B Lmke for.

4-9. TeHepaTop Ky6OB: MCMOMb3yMTe KOHCTPYKLMIO reHepaTopa CrucKa Ansi CO3AaHust Crncka
nepebix 10 Ky60B.
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PaboTta c yacTbio cnucka

B ritaBe 3 BbI y3Hamm, Kak 06pamaThes K OTAENbHBIM 9JIeMEHTAM CIHCKA, a B 9TOI IJ1aBe
MbI 3aHIMAJIACh TIEPe0OPOM BCEX 2IEMEHTOB crcKa. Takske MOKHO paboTaTh ¢ KOHKPET-
HBIM MTOZIMHOKECTBOM 9JIEMEHTOB CITMCKa; B Python Takme mogMuosKecTBa Ha3bIBAIOTCS
cpesamu (slices).

CospaHue cpesa

Yro6bI CO3/IATh CPe3 CIHCKA, CIELYET 3a1aTh HHIAEKCHI TIEPBOTO U TIOCIEHETO DJIEMEHTOB,
€ KOTOPBIMU BbI HaMepeBaeTech paborath. Kak u B ciryuae ¢ ¢pyHKIimeir range (), Python
OCTAaHABJIMBAETCS Ha 3JIEMEHTE, IPE/IIECTBYIONEM BTOpoMY HHIeKCY. CraskeM, 4ToObI
BBIBECTH TIEPBbIE TP HJIEMEHTA CIUCKA, 3aPocuTe MHAEKCH ¢ 0 110 3, ¥ BBI MOJIyYUTE
anementsr 0, 1 m 2.

B cjeytouieM npumMepe NCIoJab3yeTca CIIMCOK UTPOKOB KOMaH/Ibl:

players.py
players = ['charles', 'martina', 'michael', 'florence', 'eli']
©® print(players[0:3])

B rouke @ BBIBOAUTCS CPe3 CIIMCKA, BKJIOYAIOIIUI TOJBKO IIEPBBIX TPEX UTPOKOB. BhIBOI
COXpaHsET CTPYKTYPY CIMCKA, HO BKJIIOYAET TOJILKO IIEPBBIX TPEX UTPOKOB:

['charles', 'martina', 'michael']

[ToaMHOXKECTBO MOKET BKIIIOYATH J'IIO6y10 YacCTb CIIMCKa. Har[pI/IMep, YTOOBI OTPpaHNYNTD-
Cs1 BTOPBIM, TPETbUM U YETBEPTHIM 3JIEMEHTAMU CIIMCKA, CPE3 HAYMHAECTCA C MHAECKCA 1
1 3aKaHYMBa€TCA Ha MH/IEKCE 4:

players = ['charles', 'martina', 'michael', 'florence', 'eli']
print(players[1:4])

Ha sToT pa3 cpe3 HaunHaeTcd ¢ ajieMeHTa 'martina’ ¥ 3aKaHYMUBAETCI dJIEMEHTOM
'florence’:

['martina', 'michael', 'florence']

Ecan mepBoiil nHAEKC cpe3a He ykaszaH, To Python aBTomMarnyeckn HaunHaeT cpes
OT Havaja CIHICKa:

players = ['charles', 'martina', 'michael', 'florence', 'eli']
print(players[:4])

bes nauanbioro NHAEKCa PythOH 6epeT QJIEMEHTDHI OT HadaJla CITMCKa:
['charles', 'martina', 'michael', 'florence']

AHasornuHbBII cUHTAKCHC PabOTAET ¥ JJIsI CPE30B, BKIIOUAIOIINX KOHEIL cIicKa. Harpu-
Mep, eCJIM BaM HY’KHBI BCE 3JIEMEHTBI C TPETHETO [I0 MOCTEeHEr0, HAYHWUTE C UHIEKCa 2
1 He yKa3bIBaliTe BTOPON MHJIEKC:

players = ['charles', 'martina', 'michael’, 'florence', 'eli']
print(players[2:])
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PythOIl BO3Bpallla€T BCE 3JIEMEHTBI C TPETHETO /10 KOHIlA CIIMCKA:
['michael', 'florence', 'eli']

ITOT CUHTAKCHC TI03BOJISIET BbIBECTH BCE 3JIEMEHTBI OT JII000M MO3UIMK 10 KOHIIA CIIN-
CKa He3aBUCHMO OT €TO JJINHBL. BcmoMHNTE, 9TO OTPUIIATETHHBIN MHAEKC BO3BPAIlaeT
2JIEMEHT, HaXOSIINICS Ha 3aJaHHOM PACCTOSTHUM OT KOHIIA CITCKA; CJIe/I0BATETbHO, BB
MOJKETE MOJTIyYHTh JIE000IT cpes OT KoHIa cricka. Harpumep, 4to6bl 0TOOPATh OCTEIHIX
TpexX UTPOKOB, NCIIOIb3yliTe cpe3 players[-3:]:

players = ['charles', 'martina', 'michael', 'florence', 'eli']
print(players[-3:])

HporpaMMa BbIBOJIUT MME€HA TPEX MOCJTEIHNX UTPOKOB, IPUYEM IIPOJOJIZKAECT pa6OTaTb
AaxKe ITpru N3MEHEHN N padMepa CIINCKa.

Mepebop coaepXmMMoro cpesa

Ecsm BbI X0THTE TIepeOpaTh aJIeMEHThI, BXOASIINE B TIOMHOKECTBO SIEMEHTOB, UCIIOJIb-
3yiiTe cpes B rukIie for. B ciremyioniem mprMepe mporpaMMa mepeGupaeT mepBhixX TPeX
WUTPOKOB U BBIBOJUT UX UMEHA:

players = ['charles', 'martina', 'michael', 'florence', 'eli']

print("Here are the first three players on my team:")
©® for player in players[:3]:
print(player.title())

Bwmecto Toro urto6bI Iepebupars Bech crucok urpokos @, Python orpannunBaercs
HEPBBIMU TPEMSI UMEHAMU:

Here are the first three players on my team:
Charles
Martina
Michael

Cpesbl IPUHOCSIT OTPOMHYIO O3y BO MHOTUX cuTyanusax. Hampuwmep, npu co3pannm
KOMITBIOTEPHON UIPhI UTOTOBBIN CUET UTPOKA MOKET A0OABJISTHCS B CIIUCOK MOCJIE
OKOHYaHMS TeKytiell mapTuu. [locse aToro mporpamMmma MOKeT TOJIYYUTh TPU JIyUITNX pe-
3yJibTaTa UTPOKA, OTCOPTUPOBAB CIIMCOK 110 YMEHbBIIEHUIO U 1I0JIyYUB CPe3, BKIIOYIOINi
TONBLKO TPH aemenTa. [Ipu paboTe ¢ TaHHBIMI CPe3bI MOTYT UCTIOIB30BATHCST IS 06-
PabOTKY TAHHBIX GIOKAMIY 3aIAHHOTO pazMepa. VI mpH ToCTPOeHNH BeO-TIPUTOKEHTIST
CPe3bl MOT'YT MCIIOJIB30BATHCS JIJIs1 TOCTPAHMYHOTO BBIBOAa HH(MOPMAIIUU TaK, 4TOOBI
Ha KaykK/I0il CTpaHUIle BBIBOAUIICS COOTBETCTBYIONINET 00beM HHMOPMAIIUHL.

KonupoBaHue cnucka

YacTo pa3paboTurk GepeT CyImecTBYIONNET CIIUCOK U CO3/IaeT Ha er0 OCHOBE COBEPIIEHHO
HOBBIiL. [TocMOTpUM, Kak pabGoTaeT KOMMPOBAHUE CIIMCKOB, M PACCMOTPUM OJ[HY CUTYa-
IIMI0, B KOTOPOH KOITMPOBAHKE CIIMCKA MOKET IPUHECTH TI0JIb3Y.
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YT06bl CKONUPOBATH CIMCOK, CO3JaiiTe cpes, BKIIYAIOIINNA BECh UCXOAHbII CIIUCOK
6e3 yKazaHUs IEPBOTO U BTOPOTO WHAeKca ([ :]). DTa KOHCTPYKIUS CO3/IAET Cpes,
KOTOPBIN HAYMHAETCSI C TIEPBOTO 3JIEMEHTA 1 3aBEPIIAETCS MMOCJIEHNUM; B PE3yJIbTaTe
CO3/[aeTCs1 KOIUsI BCETO CIIUCKA.

ITpescraBbTe, YTO BI CO3AIHU CIIUCOK CBOUX JIIOOUMBIX OJIFOJI 1 TEIIEPh XOTHUTE CO3/1aTh
OT/IETBHBIN CITUCOK OJII0/I, KOTOPBIE HPaBATCA BaiieMy Apyry. [loka Bamemy apyry
HpaBsATCS Bee OJIT0/Ia U3 HAIIETO CIHCKA, TOATOMY BbI MOKETE CO3/IaTh APYTOil CIIMCOK
MTPOCTBIM KOTTMPOBAHUEM HAIIIETO:

foods.py

O my foods = ['pizza', 'falafel', 'carrot cake']
® friend_foods = my_foods[:]

print("My favorite foods are:")
print(my_foods)

print("\nMy friend's favorite foods are:")
print(friend_foods)

B rouke @ cosmpaercs crucok 6Jro]] ¢ mMeHeM my_foods. B Touke @ cosmaercst apy-
roii crmcok ¢ umeneM friend_foods. UToObl co3maTh Komuio my_foods, mporpaMmma
sampammBaer cpe3 my_foods 6e3 yKasaHUs MHAEKCOB, U MBI COXPaHsIeM KOIIUIO
B friend_foods.

HpI/I BbIBO/IE 000UX CIIUCKOB CTAaHOBUTCS BUITHO, YTO OHU COZIEPKAT OAMHAKOBBIEC JITaHHbIE!

My favorite foods are:
['pizza', 'falafel', 'carrot cake']

My friend's favorite foods are:
['pizza', 'falafel', 'carrot cake']

Yro06bl 10Ka3aTh, YTO PEUb B A€HCTBUTEIBHOCTH UAET O ABYX Pa3HbIX CIUCKAX, 100aBUM
HOBOE OJTI0/I0 B KayK/IbIH CITMCOK:

my_foods = ['pizza', 'falafel', 'carrot cake']
O friend_foods = my_foods[:]

my_foods.append('cannoli')
friend_foods.append('ice cream')

[

print("My favorite foods are:")
print(my_foods)

print("\nMy friend's favorite foods are:")
print(friend_foods)

B rouke @ ncxomHbIE 3JIeMEHTRI my_foods KOTMMPYIOTCS B HOBBIN CTIUCOK friend_foods,
Kak OBLIO CIEJIaHO B IPEABIIYIIEM IIprMepe. 3aTeM B @ KaxIblil CIIICOK 100aBIsIeTCsI
HOBBIN 371eMeHT: 'cannoli' B my_foods, u 'ice cream' B friend_foods. Ilocne aTtoro
BBIBOJI IBYX CIIMCKOB HAIJISIZIHO TIOKA3bIBAET, UTO KaxK0e OJII010 HAXOUTCSI B COOTBET-
CTBYIOIIEM CITACKE.



76 FnaBa 4  PaboTa co cnnckamm

My favorite foods are:
® ['pizza', 'falafel', 'carrot cake', ‘cannoli']

My friend's favorite foods are:
©® ['pizza', 'falafel', 'carrot cake', 'ice cream']

BoiBoz B Touke @ 1oKasbIBaeT, YTO 3J7IeMEHT 'cannoli' HaXOAMTCS B cIcKe my foods,
a 2JIEMEHT 'ice cream' B 9TOT CIIMCOK He BXOAUT. B Touke © BuaHoO, 4TO 'ice cream'
BXOJIMT B CITUCOK friend_foods, a aieMeHT 'cannoli' B 9TOT CIIMCOK He BXOaUT. Eciin
ObI 9THU JBa CIUCKA TIPOCTO COBIAAIM, TO UX COAEPKUMOE YiKe He PasJIndajioch Obl.
Hamnpumep, BOT 4TO IIPOMCXOAUT IIPU HOINBITKE KOIMPOBAHUS ClIMCKa O€3 UCI0JIb30-
BaHUA cpesa:

my_foods = ['pizza', 'falafel', 'carrot cake']

# This doesn't work:
©® friend_foods = my_foods

my_foods.append('cannoli')
friend_foods.append('ice cream')

print("My favorite foods are:")
print(my_foods)

print("\nMy friend's favorite foods are:")
print(friend_foods)

BmecTo Toro 4ro6bl coxpaHsaTh Kouio my_foods B friend_foods B Touke @, Mbl 3a71a-
eM friend_foods paBHbIM my_foods. DTOT CHHTAKCHUC B JIEHCTBUTEIbHOCTH coobuiaer
Python, uto HOBast mepemenHast friend_foods m0/KHA OBITH CBA3aHA CO CTIUCKOM, YiKe
XPaHSAIMIUMCS B my_foods, I09TOMY Teliepb 06e TIePEMEHHBIE CBSI3aHbI C OTHUM CITUCKOM.
B pesyJibrare 1pu gobaBieHnn seMenTa cannoli’' B my_foods 9TOT dleMEHT TaK:Ke
nossJjsercsd B friend_foods. AHaJOrHYHBIM 0OPA30M DJIEMEHT 'ice cream' IIOSABJISIETCSI
B 060UX CMUCKAX, XOTsI Ha MEPBBI B3TJIsI OH ObLT 06aBIeH TOIbLKO B friend_foods.
BoiBoJI TOKA3BIBaET, UTO 00a CIIUCKA COAEPIKAT OMTHAKOBbIE SJIEMEHTBHI,  9TO COBCEM He
TO, 4TO TPeHOBATIOCH:

My favorite foods are:
['pizza', 'falafel', 'carrot cake', 'cannoli', 'ice cream']

My friend's favorite foods are:
['pizza', 'falafel', 'carrot cake', 'cannoli', 'ice cream']

NMPUMEYAHUE

Ecnun kakue-Tto I'IO,ClpOﬁHOCTVI B 3TOM MPUMEPE KaXyTCA HEMOHATHbLIMU, HE OFOpHal)'ITer. B aByx cnosax,
ecnu npu pa60Te C KOmMueii cnucka NPOUCXOAUT YTO-TO HENPEABUAEHHOE, Y6E,CIMTECb B TOM, 4YTO CMNCOK
KOMMpyeTca C NCNOJIb30BaHWEM Cpe3a, KaK 3TO AeNaeTCsa B HalleM NnepBoM npuMepe.

YMNMPAXXHEHHUA

4-10. Cpesbl: A06aBbTE B KOHEL, OAHOW M3 MPOrpaMM, HamWCaHHbIX B 3TOW rnaBe, dparMeHT,
KOTOPbIV AeNaeT cneayoLlee.
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e BobiBoauT coobuieHune «The first three items in the list are:», a 3aTem ucnonb3yet cpes ans
BbIBOZA MEPBbIX TPEX /IEMEHTOB U3 CMINCKA.

e BbiBoguTt coobuleHne «Three items from the middle of the list are:», a 3aTem ncnonbsyet
Cpe3 Ans BbIBOAa NEPBbIX TPEX 3/IEMEHTOB U3 CeEPEAUHbI CrNUCKaA.

e BbiBoauT coobuieHne «The last three items in the list are:», a 3aTem ucnonb3yet cpes ans
BbIBOAA NOCNeAHUX TPEX /IEMEHTOB U3 CrKCKa.

4-11. Mosi nuuUa, TBOSI MULULA: HAYHWUTE C NPOrpaMMbl U3 yrnpaxkHeHusi 4-1. CospaiTe Konuio
Crvcka ¢ BUAAMM NuuLbl, NpuceoiTe emy ums friend_pizzas. 3aTeMm caenaiite cnepyiollee.

o [lob6aBbTe HOBYIO MULILLY B UCXOAHbIV CRINCOK.

e [lobasbTe Apyryto nuuLy B cnncok friend_pizzas.

e [lokaxkuTe, 4TO B MPOrpaMMe CyLLIECTBYIOT [Ba pa3HbIX crincka. BoiBeanTe coobueHne «My
favorite pizzas are:», a 3aTeM nepBbIli CNMCOK B LMke for. BeiBeaute cooblieHne «My

friend's favorite pizzas are:», a 3aTem BTOpoV cnucok B Umkne for. Y6eautech B TOM, YTO
KaXxaas HoBasi NULLIA HAaXOAWUTCH B COOTBETCTBYIOLLEM CMMCKE.

4-12. bonblue LMKIOB: BO BCex Bepcusix foods.py 13 3Toro pasaena Mbl u3beranu ncrnosb30BaHus
uvkna for npu BbiBOAE Ansi SKOHOMUM MecTa. BbibepuTe Bepcuto foods.py 1 HanuwwTe ABa Umkia
for Ans BbIBOAA KaXKAOro Crucka.

KopTtexu

Cucky XopoIno IOAXOAAT A1 XpaHeHus HabOpPOB 2JIEMEHTOB, KOTOPble MOTYT U3-
MEHSATHCS HA MPOTSIKEHNN JKU3HEHHOTO TIUKJIA TTporpamMMbl. Hampumep, BO3MOKHOCTD
MOANGDUKAIH CIIUCKOB )KU3HEHHO HeoOXoanMa 1pu paboTe co CIIMCKaMU T0JIb30BaTe-
Jiell caliTa Wi CIIUCKaMU riepcoHaxeil urpol. OJIHAKO B HEKOTOPBIX CUTYANUSIX TPeDy-
eTCs CO3/IaTh CIIMCOK 9JIEMEHTOB, KOTOPBIN He MOKeT uaMeHaTbes. Kopmeocu (tuples)
IPEAOCTABJIAIOT KMEHHO TaKyl0 BO3MOKHOCTh. B sa3bike Python sHauenus, kotopsie
He MOI'yT U3MEHSATBCS, Ha3bIBalOTCs Heusmensemvimu (immutable), a HensmensieMbIit
CIIMCOK HA3BIBAETCS KOPMENCEM.

OnpepeneHne KopTexa

KODTG}K BBITJIAANUT KaK CIIMCOK, HE CUUTasA TOTO, YTO BMECTO KBa/IPpAaTHBIX CKOOOK MCITOJIb-
3YIOTCA KpYyTIJible ckobxu. ITocie orpejiesieHnA KOpTeKa Bbl MOJKETE o6pau1aTbc;1 Kero or-
JAEJIbHDBIM 9JIEMEHTaM I10 MHAEKCaM TOUYHO TaK K€, KaK 9TO JIeJIa€TCA IIpU pa60Te CO CIIMCKOM.

[omycTuMm, nMeeTcst TPSAMOYTOJIBHUK, KOTOPBIM B TIpOTpaMMe BCeT/ia I0JIKeH NMeTh
CTPOTO OTpe/ie/IEHHBIE pa3Mepbl. UTOOBI TapaHTHPOBATH HEMBMEHHOCTH PA3MEPOB, MOJK-
HO O0BEINHUTD PA3MEPDI B KOPTEK:

dimensions.py
dimensions = (200, 50)
print(dimensions[0])
print(dimensions[1])

(1]
(2]

B Touke @ onpezensercs Kopresk dimensions, Py 9TOM BMECTO KBaJPaTHBIX CKOOOK
HCTIONIB3YIOTCS KPYTJIble. B Touke @ Kask/bIif 3;IeMeHT KOPTeska BBIBOJUTCS TI0 OT/IEJTbHO-
CTH C MCTIOJIB30BAHUEM TOTO JK€ CUHTAKCHCA, KOTOPBIT UCIOMB30BAIICS IS 0OpAIeHUs
K 9JIEMEHTY CIIMCKA:
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200

50
[TocmoTpuM, 9TO IPOU3OUIET IIPH MOTBITKE U3MEHEHUS OTHOTO 13 3JIEMEHTOB B KOPTEKe
dimensions:

dimensions = (200, 50)
©® dimensions[@] = 250

Koz B Touke @ 1bITaeTcs U3MEHUTh IiepBoe 3HaYeHue, Ho Python Bosspaiaer ommbKy
Tutna. [lo CyYTHU, TaK KaK MbI IIbITa€EMCA USMEHUTDb KOPTEIK, a 9Ta OIllepaliisd HEAOITyCTUMa
1151 00BEKTOB 9TOr0 THIIA, Python coobInaer 0 HEBO3MOKHOCTHU IIPUCBAMBAHUA HOBOTO
3HAYEHUS HTIEMEHTY B KOPTEKeE:

Traceback (most recent call last):
File "dimensions.py", line 3, in <module>
dimensions[@] = 250
TypeError: 'tuple' object does not support item assignment

U 970 XOPOIII0, IOTOMY 4TO MbI XOTHM, 4T00bI Python coo61ian o mombITKe n3MeHEeH s
pa3MepoB MPSIMOYTOJIBHUKA B IPOTPAMME, BbiiaBast coodtieHre 06 onoKe.

Mepebop Bcex 3HaYeHUI B KOPTEXKE

IIJIH Hepe60pa BCeX 3HAUYEHUN B KOPTEKE NCIIOJIb3yETCSA ITUKJIT for, Kak u npn pa60Te
CO CIIMCKaMM:

dimensions = (200, 50)
for dimension in dimensions:
print(dimension)

PythOl’l BO3BpaliaeT BCE IJIEMEHTBI KOPTEXa IO aHAJIOTUM C TEM, KaK 3TO AeJaeTCA
CO CIIMCKOM:

200
50

3aMeHa KopTexa

DJIEMEHTBI KOPTEKa He MOTYT U3MEHSTHCS, HO BBl MOKETE MTPUCBOUTH HOBOE 3HAUCHUE
[IEPEMEHHOM, B KOTOPOI XPaHUTCST KOPTEK. TakuM 00pasoMm, st K3MEHEHUST Pa3MePOB
PSMOYTOJIBHUKA CJIE/lyeT IIePeolipe/leINTh BeCh KOPTEK:

©® dimensions = (200, 50)
print("Original dimensions:")
for dimension in dimensions:

print(dimension)

® dimensions = (400, 100)
©® print("\nModified dimensions:")
for dimension in dimensions:
print(dimension)
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Bnok B Touke @ onpesessieT UCXOMHBII KOPTEX U BBIBOJAUT MCXO/HBIE PA3MEPHI.
B Touke @ B niepemenHoli dimensions cOXpaHsieTCsI HOBbIN KOPTESK, IIOCJIE YErO B TOUKE
© BoIBO/IATCST HOBBIE pasMepbl. Ha atot pas Python He BbigaeT coobienuii 06 ommbKax,
MIOTOMY YTO 3aMeHa 3HaYeHUS IIePEMEHHO SABJISIeTCS 10y CTUMOI ollepaliuei:

Original dimensions:
200
50

Modified dimensions:
400
100

[To cpaBHEHUIO CO CITUCKAMU CTPYKTYPBI JJAHHBIX KOPTEKEH OTHOCUTEIHHO TIPOCTHI.
Wcnionbayiite ux ajis XpaHeHUs1 HaOOPOB 3HAYEHUI, KOTOPbIE HE JOJIKHBI U3MEHIThCST
Ha MPOTAKEHUN ) KU3HEHHOTO IIMKJIA TPOTPAMMBIL.

YMNPAXXHEHUA
4-13. LLUBeACKMiA CTON: MEHIO LIBEACKOrO CTOJ1a» B PECTOPAHe COCTOUT BCErO U3 MATU MyHKTOB.
MpuayMaiiTe NATb NPOCTLIX 67104 U COXPaHWUTE UX B KOPTEXKE.

e Vcnonb3yiiTe uukn for Ans BbiBoZAa BCex 6104, NpeanaraeMbix PECTOPAHOM.

o [lonpobyliTe N3MEHUTb OAMH U3 3NIEMEHTOB U ybeauTech B ToM, UTo Python oTkasbiBaeTcs
BHOCUTb U3MEHEHMUS.

e PecTopaH M3MeHsIET MeHIO, 3aMeHsisl ABa 3MeMeHTa ApyrvMu 6ntoaamu. [lobasbTe 610K
KOAQ, KOTOPbIN 3aMEHSET KOPTEX, W UCMOMb3yiiTe LMKk for Ans BbIBOAA KaXAOro aeMeHTa
0BHOB/IEHHOTO MEHIO.

CTunb NporpaMMMpoBaHus

Wrax, BbI MOCTENEHHO HAYMHAETE MICATh HoJiee TMHHBIE TPOTPAMMBI, 1 BAM CTOUT
MO3HAKOMUTBCS ¢ HEKOTOPBIMU PEKOMEHIAIUSIME 110 CTUJIEBOMY O(OPMJIEHUIO KOJIA.
He sxaneiite Bpemenu Ha TO, 9TOOBI BAII KO YATATICS KAK MOKHO TIpoirie. [TOHATHBIH Ko/
MIOMOTAET CJIC/IUTh 32 TEM, UTO JIEJIACT Ballla TPOTPaMMa, U YIIPOIIAET U3yUYEHE BAIIEro
KOJIa JIPYTUMU Pa3pabOTINKAMHU.

IMporpammuctsl Python BerpaboTanu psiji COTIANEHUN 10 CTHITIO, YTOOBI BECH KO
uMeJsT XOTsI ObI OTAATEHHO MOXOKYIO0 CTPYKTYPY. HayduBimch mucaTh «IUCTHIN»
Koz Python, Bl cMoskeTe moHaTh 0011yI0 CTPYKTYpY Kofa Python, nanucannoro
JIOOBIM JIPYTUM TTPOTPAMMECTOM, COOMIOMAIONIAM T€ JKe peKoMeHaanuu. Ecjiu Bbl
paccYnTBHIBAETE KOTAA-HUOYIb CTaTh MPOGhECCHOHATBHBIM TIPOTPAMMUCTOM, TPUBHI-
KaiiTe coOI0aTh 3TH PEKOMEHIAINN YiKe ceifuac, uToOBl BHIPadOTATh TIOJIE3HYTO
MPUBBIYKY.

PekomeHagaumm no cTtunto

Korza kro-uuby s XoueT BHeCTH H3MeHeH sT B 136K Python, om et goxyment PEP
(Python Enhancement Proposal). Ontum us cambix crapsix PEP gaBigercs JoKyMeHT
PEP 8 ¢ pexomenpanusiMu 1o crusieBomy oopmiienuio kojaa. PEP 8 umeer noBoJibHo
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60]H)IHyIO JJINHY, HO 60JbIIasd 4acThb AOKYMEHTaA ITOCBAIICHA 6oJiee CIOKHBIM 11po-
T'PaMMHBIM CTPYKTYpPaM, HEKEJIN T€, KOTOPbIE BCTPEYAJIMCH BaM /IO HACTOAIIETO MOMEHTA.

PyxkoBosicTBO 1o ctuitio Python 6bi10 Hammcano ¢ yuetom toro haxra, 4To Ko YUTaeTcst
yaiie, 4yeM TuieTcs. Bel nuiere ¢Boit KOJ OJIMH Pa3, a MOTOM HAuMHAeTe YUTATD €To,
Koryia mepexoaute kK otaazake. [Ipu pacimuperun ¢yHKITMOHATHBHOCTA TTPOTPAMMBI BB
CHOBA TPAaTUTE BPEMs HA UTEHUE CBOETO KO/A. A KOT/Ia BAIlUM KOZIOM HAYMHAIOT TOJIb-
30BaTbCS JAPYTrHe MPOrpaMMUCTBI, OHU TOKe YUTAIOT €ro.

Boibupast Mexy HammcaHueM Kojia, KOTOPBIi TPOIIe THIIeTCsT, ¥ KOTOM, KOTOPBIT
IPOIIE YUTAETCST, TPOTpaMMUCThl Python mourn Beerzia peKOMEH/YIOT BTOPOi BApHAHT.
Cirienyromye coBeThl MOMOTYT BaM C CAMOT0O Havyaja MUcaTh YUCTBIN, TOHATHBIA KO/,

OTcTynbl

PEP 8 pexomenjyer 0603Ha4aTh YPOBEHDb OTCTYIIA YETHIPbMSI TIpobesamt. VIcmonb30-
BaHMeE YeThIPEX MPOOEJIOB YIIPOIAET YTEHNE TPOTPAMMBI U [TPU 3TOM OCTABJISIET [OCTA-
TOYHO MeCTa /Il HECKOJIbKMX YPOBHEH OTCTYIIOB B KasK/I0H CTpOKe.

B mporpaMmax (popMaTHPOBAHNS TEKCTA JJIS CO3IAHUS OTCTYTIOB 9aCTO UCTIOIb3YIOTCS
rabynsuuu BMecTo mpobesios. Takoil criocob Xopotio paboTaeT B TEKCTOBBIX MPO-
Ieccopax, Ho uHTepnperarop Python mpuxoanT B 3aMenmaTebeTBO, KOT/AA TaOy AN
CMETUBATIOTCS ¢ TpobeamMu. B KakIoM TEKCTOBOM PeaKTOPE MMEETCST TTapaMeTp KOH-
(urypartim, KOTOPBIN 3aMeHsIeT HaKaTre KJIABUIIN Taby SN 3alaHHBIM KOJIITYeCTBOM
npo6eno. KoneuHo, kiasuiia tabyasiuy yaoOHa, HO BbI IOJKHBI TPOCIEIUTD 32 TEM,
9TOGBI PEAKTOP BCTABJISIT B IOKYMEHT TIPOOEITBI BMECTO TabyJIsITIHA.

Cwmerenvie tabysistiuii u po6esioB B (haiiie MOKET cO31aTh MPOOJIEMBI, CHILHO 3a-
TPYAHSIOIINE JMATHOCTUKY. EC/M BBI lyMaete, 4To B iporpamme Taby Iy CMeIainch
¢ npobesiamMu, IOMHUTE, YTO B GOJBIUIMHCTBE PEAAKTOPOB CYIIECTBYET BO3MOKHOCTD
peobpasoBaHis Beex Taby Il B TPOOEIbI.

[AnnHa CcTpok

Muorue nporpamMuctbl Python pexomeHnaytoT orpannuuBath AJauHy cTpok 80 cum-
BosTaMu. VICTOPUYECKH 9Ta PEKOMEH/IATINST TIOSIBIIACE U3-32 TOTO, YTO B OOIBITHHCTBE
KOMIIBIOTEPOB B OZIHOI CTPOKE TEPMIHAJIBHOIO OKHA IIOMEIAIOCH BCero 79 CUMBOJIOB.
B nacrosiiiee BpeMst Ha 9KpaHax MOMEMAIOTCs Kya 6osiee IINHHbIE CTPOKHU, HO JIJIsk
MPUMEHEHWS CTAHAPTHON IJIMHBI CTPOKK B 79 CUMBOJIOB CYIIIECTBYIOT U IpyTHE MTPU-
yuHbl. [IpodeccrnonanbHbie TPOTPAMMUCTBI YACTO OTKPBIBAIOT HA OJTHOM 9KPaHEe CPasy
HECKOJIbKO (DaiJIOB; cTaHAAPTHAS IJINHA CTPOKH [103BOJISIET BUIETH BCE CTPOKU B IBYX
nim Tpex (aiiyiax, OTKPeIThIX HA aKpaHe ogHOBpeMeHHO. PEP 8 takike pekomenmyer
OTPAaHUUYMBATHL KOMMEHTAPUM 72 CUMBOJIAMH Ha CTPOKY, MIOTOMY YTO HEKOTOPbIE
caryskeOHBIE TPOTPAMMBI, ABTOMATHYECKU TeHEPUPYIOIIUE JOKYMEHTAIUIO B OOJIBIIIX
MPOEKTaX, 00aBJISIOT CUMBOJIBI (HOPMATUPOBAHUSI B HAYAJIE KAJKIOM CTPOKU KOMMEH-
Tapusl.

Pexomenaiinu PEP 8 1o BBIOOPY JITMHBI CTPOKU HE SIBJISTIOTCST HE3BIOIEMBIMIU, 1 HEKO-
TOPbIE IIPOTPAMMUCTHI MIPEANOYUTAIOT OrpaHndenue B 99 cumBosios. [Toka Bbl yunrecs,
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JUIMHA CTPOKK B KOJE He TaK BaKHa, HO YUTHUTE, YTO IIPX COBMECTHOM paboTe B rpynmax
noyru Beerga cobmozpaiores pekomengaiyy PEP 8. B GosbinnHcTBe peak TopoB MOKHO
YCTAaHOBUTH BU3YabHBIN OpreHTHDP (0OBIYHO BEPTUKAIBHYIO JIMHUIO Ha 9KpaHe), Mo-
Ka3bIBAOIIU, T/l€ TIPOXOIUT IPAHUIIA.

NMPUMEYAHUE

B npunoxeHun b nokasaHo, Kak HaCTPOUTb TEKCTOBbIV peaakTop, yTOObI OH BCErza BCTaBMs yeTblpe
np06ena npu HaXxaTun Knasuin Ta6yn;|uvw| n 0To6pa>Kar| BEPTUKANbHYHO IMHUIO ANs cobntoaeHns orpa-
HUYEHUA ASINHBI CTPOKN 79 cumBoOnamu.

[ycTble CTpOKH

[TycTble cTpoKM NPUMEHSIOTCS JIJIs1 BU3yaJIbHOM TPYIIITMPOBKY YacTell mporpamMmbl. Mc-
MOTB3YHTE MYCThIE CTPOKU JIIST CTPYKTYPUPOBaHUsT (HaiiioB, HO He 3I0yTOTPeOIsTiiTe
umu. [Ipumepsl, IpUBEIEHHBIE B KHUTE, TOMOTYT BaM BbIPaboTaTh HYKHBII HagaHc.
Hanpumep, ecau B IIporpaMMe IIATh CTPOK KO CO3Jal0T CIUCOK, a 3aTeM cJeLylolue
TPU CTPOKU YTO-TO JIEJIAIOT C ITUM CIIMCKOM, /IBa (pparMeHTa yMECTHO pas/ieJIuTh IIyCTON
cTpokoil. Tem He MeHee MeK/ly HUMU He CTOUT BCTABJIATbH TPU WJIU YEThIPE IIyCTble
CTPOKU.

ITycThie CTPOKY He BAUSIOT Ha PAOOTY KOJIA, HO OTPAKAIOTCS Ha €T0 YI0O0UNTAEMOCTH.
Wuteprperatop Python mcmomb3yer ropusoHTasbHble OTCTYBI [T HHTEPIPETATINN
CMbICJIAa KOJI4, HO UTHOPUPYET BePTUKAIbHbIC HHTEPBAJIDI.

Apyrne pekoMeHaaumm

PEP 8 conmepxxut MHOTO JIPYyTUX PEeKOMEH/IAIMUI IO CTUJIIO, HO 9TU PEKOMEH/IAI[Uu1
B OCHOBHOM OTHOCSTCS K IIpOrpaMMaM 0oJiee CJI0KHBIM, YeM Te, KOTOPbIE BbI IHUIIETe
Ha JaHHBIIH MoMeHT. [To Mepe usyuenus 6oJiee CJI0KHBIX BosMoskHOcTel Python s 6ymy
MPUBOJIUTHL COOTBeTCTBYIONME (hparMenTsl pekoMenaiuii PEP 8.

YNPAXXHEHUSA

4-14. MNpocMoTpUTE UCXOAHOE PyKOBOACTBO Mo ctumto PEP 8 no agpecy https://python.org/dev/
peps/pep-0008/. Moka Bbl 6yAeTe MOMb30BaTLCS UM OTHOCUTENBHO PeaKo, HO MPOCMOTPETh €ro
6yneT MHTEpecHo.

4-15. AHanu3 kopaa: BblIbepUTe TPU MPOrpaMMbl, HaMUCaHHbIE B 3TOW FaBe, U U3MEHWUTE KaXAayHo
B COOTBETCTBUM C pekoMeHaaumnsimmn PEP 8.

e lcnonb3yiiTe yeTbipe npobena AN KaXAoro YpoBHS OTCTYMoB. HacTpoliTe TEKCTOBbIi
pefakTop Tak, 4Tobbl OH BCTaBAAN 4YeTbipe mpobena Mpy KaXAoOM HaXKaTuu KaBULLK
Tabynaumm, ecny 310 He 6bINI0 CAENAHO paHee (3a MHCTPYKUMSAMU obpallaiTech K mpu-
NoXeHuo b).

e Vcrnonb3yite MeHee 80 CMMBO/OB B KaX[oW CTpoke. HacTpoiTe pegakTop TaK, YTobbl OH
oTobpaxkan BepTMKanbHyH YepTy B no3uumn 80-ro cumeona.

e He 3noynoTpebnsiite nycTbiMu CTpokaMm B ainax nporpamM.
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NToru

B s10i0i ri1aBe Bbl Haydnimch ahGekTUBHO paboTaTh ¢ dJieMeHTaMu cliicKa. Bbl y3Hasm,
Kak paboTaTh CO CIMCKOM B 1ukie for, kak Python ucrnosbsyer oreryisl st onpeje-
JICHHSI CTPYKTYPbI TIPOTPaMMbI H KaK M30eKaTh HEKOTOPBIX THITMYHBIX OMIMOOK TIPU
MCII0JIb30BAHUY OTCTYTIOB. Bbl HAyUMIIMCh CO3/1aBATh IIPOCThIE YUCJIOBBIE CITUCKH, & TAK-
JKe MBYYMJIM HEKOTOPbIE ONepallii ¢ YMCJIOBBIMU CIIUCKaMU. Bbl y3HAIH, Kak cO31aTh
cpes crucKa st paboThl ¢ TIOAMHOKECTBOM 2JIEMEHTOB 1 KaK MPAaBUJIbHO KOITUPOBAThH
CITMCKU C UCITOJTh30BaHKMEM cpe3a. [J1aBa 3aBepinaeTcst OnucaHueM KOPTeKeid, /10 oTpe-
JIEJIEHHOU CTETEHN 3AIUIIAONINX HAOOPBI 3HAYEHU T, KOTOPbIE He JTOJIKHBI H3MEHSITHCS,
U PEKOMEH/IATTUSIMU 1O CTUJIEBOMY O(DOPMJICHHIO BAIero Kojia (CI0KHOCTh KOTOPOTO CO
BpPEMEHEM TOJIbKO BO3PACTAET) JIJISI YIIPOIIEHUS €r0 YTEHNS.

B ritaBe 5 Mbl 3aiiMeMcst 06pabOTKOI pasInYHbIX YCIOBUH ¢ UCIIOAb30BAHIEM KOMAH, if.
Bbl HayuuTech rpyIIpoBaTh OTHOCUTEIBHO CIIOKHBIE HAOOPHI TIPOBEPOK J1Jist 06paboT-
KM UMEHHO TOH cuTyanuu uin nHdopMaliny, Kotopas BaM HyskHa. Takske B 9T0i riiaBe
GyJIeT paccMaTpUBaThCs UCTIOAb30BaHUE KOMaH/L if pu niepebope aJIeMEeHTOB CIIHMCKA
JUIST BBITIOJTHEHUSI IEHCTBUI ¢ 9JleMEHTaM, BRIOPAHHBIMU 110 HEKOTOPOMY YCJIOBHIO.



KomaHabl if

ITporpaMMUCTy YacTO IPUXOAUTCS TPOBEPSITH HAOOPBI YCJIOBHIT U TPUHUMATD PEIICHUST
B 3aBHCHMOCTH OT 9TUX ycaouil. Komanma if B s3bike Python mossossier mpoBeputh
TEKyIee COCTOSTHUE TIPOTPAMMbI ¥ BBIOPATH JajibHEliIIe eHCTBUS B 3aBUCMOCTH
OT Pe3yJIbTaTOB IPOBEPKU.

B aT0i1 raBe BBl Hay4nTECHh MUCATH YCJAOBHBIE TPOBEPKH TSI IIOOBIX MHTEPECYIOTINX
BaC yCcaoBuiA. Mbl HAYHEM € TIPOCTHIX KOMaH]I if, a 3ateM nepeiizieM K 6oJiee CI0KHBIM
cepusiM KOMaH I if /7 TPOBEPKH KOMOMHUPOBAHHBIX YCIOBUI. 3aTeM 3Ta KOHIETINsT
OyJeT IpUMEHEeHa K CIIMCKAM; BBl y3HAeTe, KaK HAIMCATH IIUKJL, KOTOPBIHA BBIOJTHSET
¢ GOJIBIIMHCTBOM 3JIEMEHTOB CIIUCKA OJHY ONEPAIUIO, ¥ O TOM, YTO JJIsl HEKOTOPbIX
HJIEMEHTOB € KOHKPETHBIMY 3HAYCHUSMU TIPUMeHsteTcst ocobast o6paboTka.

MpocToi npumep

Cueyomuii KOPOTKUN IPUMEP MOKa3bIBAET, KaK IPAaBUIbHO OPraHr30BaTh 00paboT-
KY CIIeIIMaTbHBIX CUTYAIlni ¢ McTosib30BanneM if. JlomycTim, y Bac MMeeTcst CIMCcOK
MallIlH, U Bbl XOTUTE BbIBECTH Ha3BaHue Kak10il MalluHbl. HaszBanusa 60JbIINHCTBA
MalIlUH J0JIKHbI 3alIUCIBATHCS ¢ KaluTaausannei (nepsas OyKBa B BEPXHEM PEIUCTPE,
ocTanbHble B HUKHEeM). C IpyTOll CTOPOHBI, 3HAUEHNE 'bmw' TOJSKHO 3aITMChIBATHCS
B BepxHeM peructpe. Cieayoninii Koj nepe61/1paeT CIIMCOK Ha3BaHUI MaIlllMH U UIIET
B HeM 3HadyeHue 'bmw'. /71 BcexX a1eMeHTOB, CO/Eep/KANINX 3HAUEHNE 'bmw ', 3HAUECHUE
BBIBOJIUTCA B BEPXHEM PETUCTPE:

cars.py

cars = ['audi', 'bmw', 'subaru', 'toyota']
for car in cars:
(1) if car == 'bmw':
print(car.upper())
else:
print(car.title())

[Tuks B aTOM iprMepe @ cHavasa IPOBEPSIET, COMEPKUT JIN car 3HaueHue 'bmw'. Econ
IIpOBEPKa JlaeT MOJIOKUTEIbHBIM Pe3yJibTaT, TO 3HaUueHNUe BBIBOJUTCS B BEPXHEM pe-
rucTpe. Ecan car comep:XuT Bce 4TO yrofiHO, KpoMe 'bmw', TO TIPU BBIBOJ/IE 3HAUEHUS
IIPUMEHSETCS KalluTaaIn3aIys:

Audi
BMW
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Subaru
Toyota

B atom mpuMepe 00HeIMHATIOTCST HECKOTBKO KOHTIETIIHIT, 0 KOTOPBIX BbI Y3HAETE B 9TOMN
riase. /[y Hauasa pacCMOTPUM OCHOBHBIE KOHCTPYKIINH, TPUMEHSIEMBIe /IS TPOBEPKU
YCJIOBUI B IPOTPaMMax.

MpoBepka yCcnosuii

B kaxoii komaHzie if IeHTpaTbHOe MECTO 3aHMMAeT BBIPaKeHIe, Pe3yJIbTaTOM KOTOPO-
T SIBJISIETCSI JIOTHUeCcKast uctuHa (True) win jornueckast 1oxb (False); aTo Boipaskernue
Ha3bIBaeTCs ycrosuem. B saBucumMoctu ot pesysibTaTta nposepku Python peraer, fomken
JIV BBITIOJTHATHCS KOJI B KoMaHjie if. Ecoiu pesynbrar yeioBust paser True, To Python
BBITIOJTHSIET KOJI, CIeAYIONTII 32 KOMaH/OH if.

lNpoBepka paBeHCTBa

Bo MHOTHX yC/0BUSAX TeKylllee 3HAUCHNE TIePEMEHHOM CPaBHUBAETCSA C KOHKPETHBIM
3HaueHUEM, MHTepecyloluM Bac. [Ipocreiiiee ycioBue nmpoBepsieT, paBHO JIM 3HAYCHUE
nepeMeHHON KOHKPETHOI BeJInYnHe:

O >>> car = 'bmw'
® >>> car == 'bmw'
True

B cTpoke @ nepeMeHHOI! car MPUCBaUBAETCs 3HAUEHNUE ' bmw ' ; OTIEPAIINST BBITTOIHSIETCS
OJTHVM 3HAKOM =, KaK BBI Y3Ke HeoIHOKpaTHO Buiean. CTpoka @ mpoBepsieT, paBHO JIN
3HAYEHUE car CTPOKeE 'bmw'; JJIT TIPOBEPKU MCIIOJIB3YETCS IBOMHOM 3HAK PAaBEHCTBA (==).
ITOT OIlepaTop Bo3BpallaeT True, ecjii 3HaYeHUS CJIeBa U CIIpaBa OT OllepaTopa paBHbL;
ecJIM Ke 3HAYeHMS He COBIAJAlOT, ollepaTop Bo3BpaulaeT False. B Hamem npumepe
3HAYEHUS COBMAMAOT, moatomy Python Bossparmaer True.

Ecau car npunumaet noboe JIpyroe 3HayeHre BMeCTO 'bmw', IpoBepKa BO3BpalacT
False:

® >>> car = 'audi'
® >>> car == 'bmw'
False

OMHOYHBII 3HAK PABEHCTBA BBITIOJHSIET OlepaIinio; Ko @ MOKHO MPOYUTATh B hopMe
«ITpucBonTs car 3Hadenue 'audi'». C 1pyroii CTOPOHBI, IBOWHON 3HAK PABEHCTBA, KAk
B CTpOKe @, 3a/1aeT BOTIPOC: «3HAYCHUE car paBHO 'bmw'?» Takoe mpuMeHeHne 3HAKOB
PaBEHCTBA BCTPEYAETCST BO MHOTHUX SI3bIKAX TIPOIPAMMUPOBAHUSI.

MpoBepka paBeHCTBa 6e3 yyeTa pernctpa

B si3bike Python npoBepka paBeHCTBa BBIIOJIHSETCS ¢ yueToM perucrpa. Hanpumep, nsa
3HAYEHUSI C Pa3HbIM PETUCTPOM CUMBOJIOB PAaBHBIMU HE CYNTAIOTCSI:
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>>> car = 'Audi’
>>> car == 'audi’
False

Ecsiu peructp cMMBOJIOB BasKeH, TaKoe MOBEJICHIE TPUHOCKT T10J1b3y. Ho ecin mpoBepka
JIOJIKHA BBITIOJIHSATHCS HA YPOBHE CUMBOJIOB 6€3 yueTta perucrpa, mpeobpasyiite sHaUeHIe
TepeMEeHHOI K HUKHEMY PETUCTPY Tepe]l BBITTOJHEHUEM CPAaBHEHMS:

>>> car = 'Audi’
>>> car.lower() == 'audi’
True

YcaoBue Bo3BpaniaeT True HE3aBUCUMO OT PETUCTPA CUMBOJIOB 'Audi', MTOTOMY UTO
IIPOBEPKa TeIephb BhIIoNHsIeTCs Oe3 yuera peructpa. DyHkimsa lower () He M3MEHSIET
3HAYEHUs], KOTOPOe U3HAYATbHO XPAHUJIOCh B car, TAK YTO CPaBHEHUE He OTPaKAeTCs
Ha UCXOMHOU IepeMeHHOI:

O >>> car = 'Audi’

® >>> car.lower() == 'audi’
True

©® >>> car
'Audi’

B Touke @ cTpoka 'Audi' coxpaHsieTcsl B lepeMeHHO# car. B Touke @ 3HaueHue car
HPUBOAMUTCA K HUJKHEMY PETUCTPY U CPaBHUBAETCs CO 3HAaYeHUEM CTPOKU "audi’, TakiKe
3alMCAaHHBIM B HUZKHEM peructpe. J[Be CTpoku coBaziaior, mostomy Python Bosspariaer
True. BpiBozi B TOuke © 1OKa3bIBAECT, YTO 3HAUECHUE, XPAHAIIEECs B car, He U3MEHUIIOChH
B pe3yJibTaTe IPOBEPKU.

Be6-caiiThl yeTaHaBIMBAIOT OTIPE/IeJIeHHbIE TIPABHUIIA IS IAHHBIX, BBOAUMBIX MOJIb30Ba-
TesisiMu ToI00HBIM 00pasom. Harpumep, caiiT MOKeT UCIIOIb30BaTh IIPOBEPKY YCIOBUS,
9TOOB! YOETUTHCST B TOM, YTO UMsT KQKIOTO MOTB30BATENST YHUKAIBHO (2 He COBIATAET
€ UMeHeM JIPYToro 10J1b30BaTe I, OTANYAACh OT HEero TOJIbKO PErUCTPOM CUMBOJIOB).
Korza kT0-T0 yKa3bIBaeT HOBOE MMST TTOTL30BATENS, ATO NMsI TIPEOOPA3YETCST K HIKHEMY
PETUCTPY U CPAaBHUBAETCS C BEPCUAMU BCEX CYIIECTBYIONNX UMEH B HUKHEM PETHUCTPE.
Bo Bpemst takoit mpoBepk# nMs ‘John' GyIeT OTKIOHEHO, €CITH B CHCTEME YIKE MCTIOMb-
syercst Jirobast pasHOBUIHOCTH ' john'.

lNpoBepka HepaBeHCTBa

EcJiit BbI XOTUTE TPOBEPUTD, UTO [[BA 3HAUCHISI PA3AUUHDL, UCTIONb3YITe KOMOMHAIIIO
13 BOCKJIMIIATEIFHOTO 3HAKa W 3HaKa paBeHCTBa (!=). BockauiaterbHbIN 3HAK TIPe-
CTaBJIAET OTPUITaHNE, KaK 1 BO MHOTHX A3BIKaX IMIPOTPaMMUPOBAHNA.

[l1s1 3HAKOMCTBA € OTIepaTOPOM HEPABEHCTBA MBI BOCTIONB3YEMCS APYTOi KOMaH/I0H if.
B mepemenHoIT XpaHnTCS 3aKa3aHHOE JIOTIOJHEHNE K TTHIIIE; eCJI KJINEeHT He 3aKa3al
aHuyoychl (anchovies), mporpaMma BBIBOJAKT cOOOIIEHUE:

toppings.py
requested_topping = 'mushrooms’

O if requested_topping != 'anchovies':
print("Hold the anchovies!")
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Crpoka @ cpaBHUBaeT 3HaYeHMe requested_topping co 3HaueHueM 'anchovies'. Ecim
9TH JIBa 3HaYeHKs He paBHbl, Python Bo3Bpaiaer True 1 BBIIOJIHSIET KO/ II0CJI€ KOMAH/IbI
if. Ecoim iBa 3navenns paBubi, Python Bo3Bparmaer False 1 He BLITONHSET KO TTOCTE
koman bl if. Tak Kak 3HaueHue requested_topping OTJIMYHO OT 'anchovies', KoMaH A
print OyzieT BbIIOJIHEHA:

Hold the anchovies!

B GoJIbITMHCTBE YCJIOBHBIX BBIPAsKEHUIT, KOTOPBIE BbI Oy/IETE MCIOIb30BAThH B IIPOTPaM-
Max, Oy/ieT POBEPSITHCS PABEHCTBO, HO MHOT/IA TIPOBEPKA HEPABEHCTBA OKA3bIBACTCST
6ouiee a(hHeKTUBHOIA.

CpaBHeHus uncen

[TpoBepka unc0BBIX 3HAYEHUN TOCTATOYHO TpsaMosHeltna. Hanpumep, caemytonuii
KOJI IPOBEPSIET, UTO TIepeMeHHas age paBHa 18:

>>> age = 18
>>> age == 18
True

Tax:xe MOKHO TIPOBEPUTDH yCJIOBHE HEPABEHCTBA /IBYX YHNCEJL. HaHpI/IMep, CJIe[[yIOH_II/Iﬁ
KO/l BbIBOAUT COO6HI8HI/I€, €CJIM 3HaYeHune HepeMeHHOfI answer OTJIMYHO OT OKHJaEeMOTO:

magic_ number.py

answer = 17
©® if answer != 42:
print("That is not the correct answer. Please try again!")

YcnoBue @ BBINIOJTHSAETCS, TOTOMY UTO 3HadeHue answer (17) e pasuo 42. Tak kak
YCJIOBHUE UCTUHHO, OJIOK C OTCTYIIOM BBIIOJIHSIETCSL:

That is not the correct answer. Please try again!
B yciioBHBIE KOMaH/IbI TAKIKE MOKHO BKJIIOUATh BCEBO3MOKHbIE MATEMATHUYECKUE CPaB-
HEHMS: MEHbIIIe, MEHbIIIE WK PABHO, O0JIbIIE, GOJIbIIE WU PABHO:

>>> age = 19
>>> age < 21
True

>>> age <= 21
True

>>> age > 21
False

>>> age >= 21
False

Bce 5Tt MaTeMaTuUecKre CpaBHEHMST MOTYT MCTIOJIb30BATHCS B YCJIOBUSIX 1f, UTO MOBBHI-
[IaeT TOYHOCTH (POPMYJTUPOBKU UHTEPECYIONIUX BAC YCJIOBUIA.

MpoBepka HECKOSbKMUX YCIIOBUIA

Wuorma TpebGyeTcst MpOBEPUTH HECKOJIBKO YCIOBUH ofHOBpeMento. Hampumep, B He-
KOTOPBIX CJIYYasiX JIJist BHITOJTHEHSI ICHCTBYST OBIBAET HY/KHO, YTOOBI MCTUHHBIMU ObLITH
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cpasy /iBa yCJIOBUS; B IPYTUX CAYYasAX JOCTATOYHO, YTOOBI MCTHHHBIM OBLIO XOTsS ObI
OiHO U3 JBYX ycsoBuil. Kirrouesble ¢j1oBa and 1 or HOMOTYT BaM B TIOJOGHBIX CUTYAIIHSIX.

Mcnonb3oBaHue and ans NPOBEPKN HECKOJIbKUX YCﬂOBMVI

Y106kl TPOBEPHTH, UTO J[BA YCJIOBUSI UCTUHHBI 00HO8PeMEenH0, 00bEIMHUTE MX KIIOUYEBBIM
CJIOBOM and; ecyin 06a yCITOBUST HCTUHHBI, TO 1 BCE BRIPAJKEHVE TOKE NCTUHHO. Ecan X0Tst
6ol 0tHO (M 06a) YCIOBUS JIOKHBI, TO U PE3yJIbTaT BCErO BhIPAKEHMsI paBeH False.

Hanpumep, uto6bl yGeIuThCs B TOM, YTO KaKIOMY U3 ABYX Jirofeil Gosbine 21 roza, uc-
MOJIB3YHTE CJIEIYTOTITYTO TIPOBEPKY:

O >>> age_ 0 = 22

>>> age_1 = 18

® >>> age_0 >= 21 and age_1 >= 21
False

© >>> age_ 1 = 22

>>> age_© >= 21 and age_1 >= 21
True

B touke @ orpezessioTcst 1Be TiepeMeHHble, age_0 1 age_1. B Touke @ riporpamma mpo-
Bepsiet, uTo 0b6a 3HadeHust paBubl 21 1 Gosiee. JleBoe yCIOBUE BBITIOTHSAETCS, a IPABOE
HeT, TI09TOMY BCe YCJIOBHOE BRIPAKEHME JaeT Pe3yabTaT False. B Touke © nepemeHHOI
age_1 nipucBanBaercs 3Hauenue 22. Terepnb 3HaueHue age_1 OoJibiire 21; 06e poBepKu
IIPOXOJIST, 2 BCE YCJIOBHOE BbIPAsKEHUE JIAeT MCTUHHBIN Pe3yJIbTar.

YTo6BI KO JIyUIile TUTATICS, OT/ETbHBIE YCTOBUSA MOKHO 3aKIIOUNTD B KPYTJIbE CKOOKH,
HO 970 He 006s13aTebH0. C KPYTIBIMI CKOOKAMHU MTPOBEPKA MOKET BBITJISIIETD TAK:

(age_@ >= 21) and (age_1 >= 21)

Ucnonb3oBaHWe or Ans NpOBEPKU HECKOSTbKUX YCJ'IOBMI‘;I

KioueBoe ¢cy10BO or ToXKe MO3BOJISET IIPOBEPUTH HECKOJIBKO YCJIOBUH, HO Pe3yJbTaT
o61I1ell TPOBEPKY SIBIISIETCS] HCTHHHBIM B TOM CJIyYae, KOT/la NCTHHHO XOTsI OBl OTHO
nn 06a ycmoBust. JIOKHBIN pe3yIbTar IOCTUTAETCS TOMBKO B TOM CJIydae, ecin 06a oT-
JICJIbHBIX YCJIOBUS JIOSKHBL.

Bepremcst k mpuMepy € BO3pacToM, HO Ha 9TOT pa3 MPOBEPHM, UTO XOTsT ObI OJTHA 13 IBYX
nepeMeHHbIX GoJibiie 21:

O >>> age_ 0 = 22
>>> age_1 = 18

® >>> age_0 >= 21 or age_1 >= 21
True

© >>> age_0 = 18
>>> age_0 >= 21 or age_1 >= 21
False

Kax u B ipegibiryiiiem ciyuae, B Touke @ orpejiesisiorcst JiBe nepementbie. Tak Kak yc-
JIOBUE JIJIsl age_0 B TOUKe @ MCTUHHO, BCE BBIPAKEHUE TAKIKE J1a€T UCTUHHBIN PE3YJIbTaT.
3aTem 3HaucHUe age_0 yMeHbInaercst 10 18. TIpu mposepke © 06a yCI0BUS OKa3bIBAOTCS
JIOKHBIMH, U OOIIUI PE3yIbTAT BCETO BHIPAKEHUS TOKE JIOKEH.
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MpoBepKa BXOXAEHWS! 3HAYEHWI B CIMCOK

Wuorna 6biBaeT BaXKHO MPOBEPUTH, COAEPIKUT JIN CIIUCOK HEKOTOPOE 3HAYEHNE, TIPe-
JKJle YeM BBIIOJIHATD AeiictBue. Harpumep, repe/; 3aBepiiieHueM PerucTpaiu HOBOro
MO0JIb30BATENSI HA caliTe MOXKHO TIPOBEPUTD, CYIIECTBYET JIM €T0 UM B CIHUCKE UMEH
JEHCTBYIONTIX MOJTh30BaTe e, NI B KapTOTpadIecKOM ITPOEKTE OTIPEeTNUTh, BXOJIIT
JIN TIepe/laBaeMoe MECTO B CIIMCOK U3BECTHBIX MECT Ha KapTe.

Yro6bl y3HATD, IPUCYTCTBYET JI 33/laHHOE 3HAYEHUE B CIIUCKE, BOCIIOJIB3YUTECH KO-
YeBBIM CJI0BOM in. JlomycTtm, BBl IUIeTe MPOrpaMMy JJid UIIepun. Bol co3nann
CIIMCOK JIOIIOJIHEHUI K ITHIIIIE, 3aKa3aHHBIX KJIMEHTOM, U XOTUTE [IPOBEPUTD, BXOAAT JIN
HEKOTOPbIE JIOTIOJHEHNS B 3TOT CIIUCOK.

>>> requested_toppings = ['mushrooms', ‘'onions', 'pineapple’]
©® >>> 'mushrooms' in requested_toppings

True
® >>> 'pepperoni' in requested_toppings

False

B toukax @ u @ kioueBoe CJIOBO in mpukasbiBacT Python mpoBepuTh, BXOIAT JIK 3HA-
yeHus 'mushrooms' 1 'pepperoni' B CIIICOK requested_toppings. ITO BecbMa I0JIE3HO,
MIOTOMY UTO BBI MOKETe CO3/IaTh CIIUCOK 3HAYCHUW, KPUTUYHBIX /IJISI Balllel MpoTrpaMMBbl,
a 3aTeM JIETKO IIPOBEPUTD, IPUCYTCTBYET JIN IIPOBEPSIEMOE 3HAUECHNE B CIIUCKE.

MpoBepKa OTCYTCTBUSI 3HAUYEHMS B CrIUCKE

B apyrux ciaydasx mporpaMma J0JKHA YOeIUThCS B TOM, YTO 3HAUECHUE He 8X00uUm
B criicok. g aToro ucnosb3yercs KiaodeBoe ¢joBo not. [l mpumepa paccMoTpum
CTTIMCOK TIOJTh30BATEIEH, KOTOPBIM 3aIIPeIeHo TTcaTh KoMMeHTapuu Ha (hopyme. [Ipexe
YeM PaspeluTh MOJb30BATEI0 OTIIPABKY KOMMEHTAPHSsI, MOKHO IIPOBEPUTH, He ObLIT JIN
[10JIb30BATEJb BKJIOUEH B «YEPHBIH CIIUCOKS!

banned_users.py

banned_users = ['andrew', 'carolina', 'david']
user = 'marie’

©® if user not in banned_users:
print(user.title() + ", you can post a response if you wish.")

Crpoka @ 10CTATOYHO YETKO YUTAETCS: €CJIU 110Jb30BaTe/b HE BXOJUT B «YEPHbIi
CIUCOK» banned_users, To Python Bosspaiiaer True 1 BBITIOJHSIET CTPOKY € OTCTYTIOM.
[Tonmb3oBaresp 'marie’ B 3TOT CIMCOK HE BXO/UT, TOTOMY TIPOTPAMMa BBIBOJIUT COOT-
BETCTBYIOII[EE COOOIIEHE:

Marie, you can post a response if you wish.

Jlornyeckue BblpaXkeHns

B mporniecce nsydyeHus nporpaMMUPOBAHUS Bbl PAHO WJIH TTO3/IHO YCJIBIIINUTE TEPMUH
«Jloruyeckoe Bolpaxkenues. Ilo cytu aTo Bcero Jimiib pyroe HazBaHue [ IPOBEPKU
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ycsioBug. Pe3ysbraT JIormueckoro BoIpakeHus paBeH True WK False, Kak U pe3yJbTar
YCJIOBHOTO BBIPAJKEHUS TI0CJIE €T0 BBIUUCJICHUS.

Jlornueckue BbIpaKeHMST YaCTO MCIOJIB3YIOTCS JIJIS TPOBEPKU HEKOTOPBIX YCJIOBUH —
HaIpuMep, 3alylieHa Ju KOMIIbIoTepHas UT'Pa UK pa3pelieto JIx 10JIb30BaTelI0 pejlak-
THPOBaHKE HEKOTOPOH HH(OpPMAIINK Ha caiiTe:

game_active = True
can_edit = False

Jlorndyeckue BbIpasKeHUS TTPEAOCTABISIOT 3(hDEKTUBHBIE CPEACTBA [T KOHTPOJIS CO-
CTOSTHUS TIPOTPAMMBI HJTH OTIPE/IETIEHHOTO YCJIOBUS, UTPAIOIIETO BAXKHYIO POJIb B Balllel
MpOTpaMMe.

YNPAXXHEHUSA

5-1. MpoBepKa yCMoBuWii: HAaNULLKTE NOCNeA0BaTENbHOCTb YCI0BUI. BbiBEAUTE ONMUCaHWE KaxXaoi
MPOBEPKN 1 Balll NPOrHO3 OTHOCUTESILHO ee pe3ysibTaTta. Koa Ao/MKeH BbIrsAeTb MPUMEPHO TaK:

car = 'subaru’

print("Is car == 'subaru'? I predict True.")
print(car == 'subaru')

print("\nIs car == 'audi'? I predict False.")
print(car == 'audi')

e BHumaTenbHO mpocMoTpuTe pesynbTaThl. Ybeautecb B TOM, YTO Bbl MOHMMAETE, MoYeMy
pe3ynbTaT KaXXAoW CTPoKu paBeH True unu False.

o Co3panTe kak MUHUMYM 10 ycnoBuii. He MeHee 5 pomkHbl AaBaTb pe3ynbrar True,
a He MeHee 5 apyrux — pesynbTat False.

5-2. BonblLe yCIOBUIA: KOMIMYECTBO YC/IOBUI He orpaHuumnBaetcs 10. MonpobyiiTe HanucaTth Apy-
rve ycnoBusi 1 BKIOUATL X B conditional_tests.py. MporpaMma AomkHa BblaaBaTh MO KpanHel
Mepe OAVH UCTUHHBIV M OAUH NOXHbIN pe3ynbTaT AJisi CleAyoLMX BUAOB NPOBEPOK.

o [lpoBepka paBeHCTBA U HEPABEHCTBA CTPOK.
e [lpoBepku c ucnonb3oBaHneM @yHkumn lower().

e YucroBble MPOBEPKM PaBEHCTBA M HEPABEHCTBA, YC/I0BUM «60/blLE», KMEHbLLE», «60sIblle
WY PAaBHO», «MEHbLLE USIN PaBHO».

o [lpoBepKy C KOYEBLIM CIIOBOM and 1 or.
o [lpoBepka BXOXAEHMUS 3/IEMEHTA B CMIUCOK.
o [lpoBepka OTCyTCTBUS SIEMEHTA B CMIUCKE.

KomaHpap! if

Korza Bor noiimere, Kak paboTaioT MPOBEPKK yCIOBHIA, MOKHO MEPEXOAUTH K HATMCAHUIO
komanz if. CylecTByIOT HECKOJILKO Pa3HOBUAHOCTEN KOMaH/ if, u BbI6Op BapuaHTa
3aBUCUT OT KOJIMYECTBA IPOBEPAEMbIX YCI0BUI. [IpuMepnl KoMans if yke BCTpeYaIch
BaM 1Ipu 00CY7KIEHNH IPOBEPKM yCIOBUIA, HO ceiyac aTa TeMa OyeT pacecMoTpena Gosee
HOZPOOHO.
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MpocTble koMaHAab! if

[Ipocreitinasg ¢opma KOMaH/Ibl if COCTOUT U3 OJTHOTO YCJIOBUS U OJTHOTO JIEHCTBUSI:

if ycnoBue:
delicmBue

B 1nepBoii cTpoke pasmeliaercs ycjaoBue, a B OJIOKe ¢ OTCTYIIOM — NPaKTUYECKU
moboe aeiicteue. Eciau yenosue uctunto, To Python Beinosnsger kog B 6J0Ke mocie
KOMaH/IbI if, a eCJIU JIOKHO, TOT KOJI UTHOPUPYETCSL.

[lotyctum, nMeeTcs mepeMeHHast, TPEJCTaBIISAIONIas BO3pacT yeaoBeka. Criemnyonuii
KO/I [IPOBEPSIET, YTO TOT BO3PACT AOCTATOUEH JIJIsI FTOJIOCOBAHMS:

voting.py
age = 19
O if age >= 18:
(2} print("You are old enough to vote!")

B touke @ Python npoBepsiet, uTo 3HaYeHUE MIepeMEHHON age 6OJIbIie WIH paBHO 18.
B rtakom ciryuae BbIOJIHSIETCS KOMAH/IA print @ B CTPOKE C OTCTYIIOM:

You are old enough to vote!

OrcTymipl B KOMaH/aX 1f UTPAIOT Ty JKe PoJib, UTO U B IMKJIax for. Eciu yciioBue nCTUH-
HO, TO BCE CTPOKU C OTCTYIIOM ITOCJI€ KOMaH/Ibl if BBIMIOJIHSIOTCS, a €CJIU JIOKHO — BECh
60K € OTCTYTIOM UTHOPUPYETCSI.

Biiok koMaHgb!l if MOKeET coepKaTh CKOJIbKO YTOAHO CTPOK. [JJ00aBIM ellle OHY CTPOKY
JIJIA BbIBO/1a /IOIIOJTHUTEJIbHOI'O COO6H.[EHI/IH B TOM CJIy4ae, €CJih BO3PpacCT 0CTAaTOYCH [JIs1
TOJIOCOBaHMA:
age = 19
if age >= 18:
print("You are old enough to vote!")
print("Have you registered to vote yet?")

VYcoBue BITIONMHSETCS, 2 00€ KOMaH/IbI print CHaOKEHBI OTCTYIIOM, TI09TOMY BBIBOJISITCS
06a cooOIIeHNS:

You are old enough to vote!
Have you registered to vote yet?

Ecim 3nauenne age MeHblIIIe 18, IIporpaMmMa HM4€ro He BbIBOJAUT.

KomaHgbl if-else

YacTo B iporpamMmMe He0OXOAUMO BBITTOJHUTD OJTHO JIEHCTBUE B TOM CJIydae, eCJiu yC-
JIOBHE UCTUHHO, U JIpyToe JieiicTBUE, ecqu oHO JioxkHO. C cuHTakcucom if-else aTo
BO3MOKHO. biiok if-else B 11eJ10M 1TOXOK Ha KOMaHy if, HO cekIus else ompesensier
neficTBre WM HAbOP AEHCTBIIA, BHITIOMHIEMBIX TIPH HEYAAUHOIT TIPOBEPKE.
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B criemyrorieM ipumepe BBIBOAUTCS TO JKe COOBIIEeHIe, KOTOPOE BHIBOINIIOCH PaHee, €CIn
BO3PACT JIOCTATOYEH JIJISI TOJIOCOBAHMSI, HO HA 9TOT Pa3 MPH JHOOOM IPyroM BO3pacre
BLIBOIUTCS IPYTOE COOBTIEHNE:

age = 17
O if age >= 18:
print("You are old enough to vote!")
print("Have you registered to vote yet?")
® else:
print("Sorry, you are too young to vote.")
print("Please register to vote as soon as you turn 18!")

Econ yenore @ UCTHHHO, TO BBITIOJIHSETCS TIEPBBIiT OJI0K ¢ KoMaHamu print. Ecim xe
YCJIOBHE JIOKHO, BBITIOJTHSIETCST 010K else B Touke @. Tak Kak 3HaU€HME age HA 3TOT Pa3
Merblie 18, ycmoBme OKa3pIBAeTCsT TOKHBIM, U BBITIOTHAETCS KO B OJI0Ke else:

Sorry, you are too young to vote.
Please register to vote as soon as you turn 18!

ITOT KO/ paboTaeT, MOTOMY YTO CYIIECTBYIOT BCETO JIBE BO3MOKHBIE CUTYAI[UI: BO3-
pact gubo AOCTaTOUYEH IS TOJI0COBaHus, Jinbo HepoctatoueH. CTpykTypa if-else
XOPOIIO TIOAXOAUT JJIs TEX CUTyallHii, B KoTopbix Python Bceraa BBITOIHSET TOJIBKO
OJIHO W3 JIBYX BO3MOJKHBIX JIeiicTBUI. B Mo06HBIX IPOCTHIX TleM0UKax if-else Beeraa
BBITIOTHSIETCS O/IHO U3 IBYX BO3MOKHBIX JIEHCTBUNA.

Lenouku if-elif-else

Hepenko B mporpamme TpebyeTcst MpoBepsiTh 0oJiee IBYX BO3MOKHBIX CUTYAITUI; 1151
Takux cutyauuil B Python npexycmorpen cunrakcuc if-elif-else. Python semosmser
TOJIKO OJ1H OJIOK B 1ierouke if-elif-else. Bee ycaoBus pOBEPSIOTCS 110 MOPSAKY
10 TeX TIOp, TTOKA OJTHO U3 HUX He JIAaCT UCTUHHBIN pe3ysbTarT. /lajee BBITTOTHSIETCS KO/,
CJIEJIYIOIIHUIT 32 9TUM YCIIOBHMEM, a BCe OCTasbHbIe TpoBepku Python npomyckaer.

Bo MHOTHX peasibHbIX CHTYAIUSIX CYIIECTBYIOT O0JIee IBYX BO3MOKHBIX PE3YJIbTATOB.
IIpencraBbTe cebe Mapk aTTPAKIIHOHOB, KOTOPBIHT B3NMAET PA3HYIO TIIATY 32 BXOJ /IS
PasHbIX BO3PACTHBIX IPYIIIL:

Q /s noceruresiell Maaiie 4 jieT BX0/L 6eCIIaTHbIIA.
Q /lus nocerureneii ot 4 no 18 net 6usner ctout $5.

Q /Jlast noceruresieii ot 18 ser u crapine 6uner crout $10.

Kaxk ucrnonb3oBaTh KOMaHy if st onpejiesieHus miaaThl 3a Bxoa? Creayionnii Ko
oTIpeiesisieT, K KaKOi BO3PACTHOM KaTeropuu OTHOCUTCS MTOCETUTENb, U BBIBOJIUT CO-
obleHne co CTOMMOCTBIO GHJIeTa;

amusement_park.py
age = 12

O if age < 4:

print("Your admission cost is $0.")
® elif age < 18:

print("Your admission cost is $5.")
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© else:
print("Your admission cost is $10.")

Ycaosue if B Touke @ 11poBepsieT, 4TO BO3PACT ITOCETUTEsI MeHblIiie 4 Jiet. Eciu ycioBue
HCTHUHHO, TO TPOTPaMMa BBIBOAUT COOTBETCTBYOIIEe coobIeHwe, n Python mpormyckaer
ocrajbHble TpoBepku. CTpoka elif B Touke @ B IEHCTBUTEIBHOCTH SIBJISIETCST €11 OJTHOM
MIPOBEPKOIT if, KOTOPAsl BBITIOJIHSIETCSI TOIBKO B TOM CJIy4ae, eCJIU MPebIIyIas TPoBepKa
3aBepHIMIach Heyadeil. B aToM MecTe 1ermovKy n3BeCTHO, YTO BO3PACT TIOCETUTEJIST He
MeHbIIE 4 JIeT, IOTOMY 4TO IIEPBOE YCAOBUE OBLIO JIOKHBIM. EC/Iu moceTuTes o MenpIie
18 Jtet, porpamMMa BBIBOIUT COOTBETCTBYIOMIee coobiieHue, u Python mpormyckaer 610K
else. Ecau j1osxHBI 062 ycaoBusa — if u elif, To Python BBIIIOJIHAECT KO/ B OJ10Ke else
B TOUKe ©.

B nanuOoM nipuMepe ycosre @ gaet JIOKHBINA pesyJsIbTar, I09TOMY €ro OJI0K He BBIOJI-
Hsercs. OiHaKo BTOPOeE ycJIoBUe oKa3biBaeTcss UCTUHHBIM (12 Menbiie 18), mosTomy Koz
GyJIeT BBITIOJIHEH. BBIBO/I COCTOUT U3 OIHOTO COOBIIEHS ¢ TIeHOIT GrieTa:

Your admission cost is $5.
[Tpu mo6om 3HadeHny Bo3pacta 6oJrbiie 17 mepBbie /1Ba YCJIOBYS JOKHBL B Taknx cu-
Tyanusx 6J0k else Gy/eT BbIOJHEH, U 1leHa Gusieta coctaBut $10.

BMmecTo TOro 4ToObI BBIBOJIUTH COOOIIEHNE C IIeHOH ObuieTa B 6yokax if-elif-else,
JIy4IlIe UCIIOIb30BaTh APYTroe, 60jiee KOMIAKTHOE PEIleHNe: IPUCBOUTD LEHY B IIEIOYKe
if-elif-else, a 3areM 106aBUTH OJIHY KOMaH/y print MOCJ€ BBIMOJHEHUS IETTOYKH:

age = 12
if age < 4:
(1] price = @
elif age < 18:
2} price = 5
else:
(3] price = 10
® print("Your admission cost is $" + str(price) + ".")

Crpoku @, ® 1 © npucBanBaloT 3HaUYeHNe price B 3aBUCMMOCTHU OT 3HAU€HUs age,
Kak U B npeapiayiieM npuMepe. [locse nmpucBanBanus 1eHbl B 1enouke if-elif-else
oTeJbHasg KoMaHaa print 6e3 orcryna @ UCIOIb3yeT 9TO 3HAYEHHE [JIsl BLIBOA CO-
o01enus ¢ nenoi burera.

ITOT MPUMEP BBIBOUT TOT K€ PE3YJIbTAT, YTO U MPEBIAYIINHI, HO TleTouka if-elif-else
nmeeT Gosree YETKYIO CIEaTn3aIinio. BMecTo Toro 4To6b! OTPENeNsITh eHy 1 BBHIBO-
IUTH COOBIIEHTST, OHA TIPOCTO OTIPeIeIsieT TieHy Omera. Kpome mosbimenust adexTis-
HOCTH, Y 9TOT'0 KOJIa €CTh JOMOJHUTEJIbHOE IIPENMYIIECTBO: JyYllast NU3MEHSIEMOCTD.
Yro6bl UBMEHUTDH TEKCT BBIXOJHOTO COOBIIEHUS, TOCTATOUHO OY/IET OTPEIaKTUPOBATh
BCEro OlHy KOMaH/Ay print — BMeCTO TpeX pa3HbIX KOMaH/IL.

Cepuu 6nokos elif

Kog MoskeT coziep:kath CKOJIbKO YyrofHo 0J10K0B elif. Harpumep, eciiu mapk arTpakifu-
OHOB BBEJIET 0COOYIO CKUIKY /ISt TIOJKUIIBIX OCETUTEJIEH, BbI MOKeTe I00aBUTh B CBOI
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KOJI e1lle OZIHY IIPOBEPKY /LISl OIPEIEICHHsI TOT0, PACIIPOCTPAHSIETCS 1M CKUKA Ha Te-
KyIIETo moceTuTes. [{omycTum, IToceTHTe I ¢ BO3pacToM 65 1 BBIIIE IIATAT OJOBUHY
OT 0OBIYHOI 11eHbI Oustera, uiau $5:

age = 12
if age < 4:
price = ©
elif age < 18:
price = 5
O elif age < 65:
price = 10
® else:
price = 5
print("Your admission cost is $" + str(price) + ".")

Béabinas yacth Kojia ocTagach HensMeHHOi. Bropoii 6710k elif B Touke @ Ternepb
yOesKIaeTcs B TOM, YTO [TOCETUTENI0 MeHbIIe 65 JieT, pesk/ie YeM Ha3HAYUTh eMy T10JI-
myio tiery 6mrera $10. O6parure BHIMaHNME: 3HAYEHE, TTIPUCBOEHHOE B OJI0Ke else @,
JIOJIKHO OBITh 3aMeHeHO Ha $5, oToMYy UTO /10 9TOT0 6JI0KA IOXOSAT TOIBKO MOCETUTENN
¢ Bo3pacToM 65 1 BHITIIE.

OtcyTcTtBMe 6noka else

Python me Tpebyert, uTo6bI TIeMouKa if-elif HempeMeHHO 3aBepimaizach GJIOKOM else.
Wuorma 610k else ynober; B APYTHX CIydassx OBIBAET HATTISIIHEE UCTTOTB30BATH OTIOJ-
HUTEJIBHYIO CEKINI0 elif /it 06pabOTKM KOHKPETHOTO YCIOBUSL:

age = 12

if age < 4:
price = @
elif age < 18:
price = 5
elif age < 65:
price = 10

O elif age >= 65:
price = 5

print("Your admission cost is $" + str(price) + ".")

Biiok elif B Touke @ HasHauaeT 1ieHy $5, ecim BO3pacT moceTuTeist paBeH 65 1 BBIIIIE;
CMBICJI TAKOTO KoJia GoJiee IIOHATEH, 4eM y 06001eHHoro 6710Ka else. C TakuM n3MeHe-
HUEM BBIIOJHEHNE KaKIOTo OJI0Ka BO3MOKHO TOJIBKO IIPU UCTUHHOCTU KOHKPETHOTO
YCJIOBUSI.

Butok else «yHuBepcaseH»: oH 06pabaTbBaetT Bee YCIOBHUS, He TOAXO/SIINE HHU IO/ OJHY
KOHKPETHYIO IPOBEPKY if miu elif, mpuueM B 3Ty KaT€rOPUIO HHOT/A MOTYT IIONACTh
HeJlelcTBUTeIbHBIE WU Iake BPeZOHOCHbIe JaHHble. Ecin y Bac uMeeTcd 3aBepiiaoliee
KOHKPETHOE YCJIOBHE, JIyUIlle NCTIOIb3YiTe 3aBepriaionuii 610k elif u omyctuTe 610K
else. B atoMm ciryuae BB MOJKeTe OBITh YBEPEHBI B TOM, UTO Balll KO OY/IET BBITOJIHATHCS
TOJIBKO B IIPABUJIBHBIX YCIOBULX.
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MpoBepKa HECKOMNbKMX YC/TOBUM

[Hemouxn if-elif-else acheKTUBHBI, HO OHM MOAXOSAT TOJBKO B TOM CJIydae, eCJiv uc-
TUHHBIM JOJIKHO OBITh TOJIBKO OQHO ycaosue. Kak Toibpko Python Haxoaut BbIIoIHS-
Iolifeecsd yCJIOBUE, BCe OCTAIbHBIE TPOBEPKU MPOIyCcKaoTCs. Takoe moBe/ieHue 10CTa-
TOYHO 3(P(HEKTUBHO, TIOTOMY UTO OHO TTO3BOJISIET TPOBEPUTD OTHO KOHKPETHOE YCIIOBHE.

Opnaxo uHOTA GBIBAET BAYKHO MPOBEPUTH 6C€ YCIOBUSI, TIPEACTABISIONINE WHTEPEC.
B Takux ciydaax ciesyer IpUMEHATh CEPUU IPOCTBIX KoManz if 6e3 610koB elif uim
else. Takoe petieriiie yMeCTHO, KOT/Ia HCTHHHBIMUA MOTYT OBITH CPa3y HECKOTBKO YCI0-
BUI1 M BBl XOTUTE OTPEArnpoBaTh Ha BCe UCTUHHDIE YCJIOBUSL.

Bepuemcs K npuMepy ¢ muiieii. Eciii KTo-To 3aKkaskeT MUY ¢ ABYMS JAOTOJHEHUSAMU,
nporpamMmma JIoJsKHa 00paboraTs 06a J0TIONTHEHHS:

toppings.py
requested_toppings = [ 'mushrooms', 'extra cheese']

if 'mushrooms' in requested_toppings:
print("Adding mushrooms.")

if 'pepperoni' in requested_toppings:
print("Adding pepperoni.")

if 'extra cheese' in requested_toppings:
print("Adding extra cheese.")

o ®© o ©

print("\nFinished making your pizza!")

O6paboTka HaunHaeTcst B Touke @ €O CIIUCKA, COEPIKAIIETO 3aKa3aHHBIE JIOTTOJTHEHSL.
Komanzs! if B Touke @ u © TpoBepsIOT, BKIIOYAET JIN 3aKa3 KOHKPETHBIE /IOTIOTHE-
HUsT — TPUGBI ¥ TIETITIEPOHH, U €CJTH BKIIOYAET — BBIBOJIAT MOATBEPIK/AAIONIEE COOOIIEHHE.
[TpoBepka B Touke © peasn3oBaHa MPOCTOI KOMaH/ON if, a He elif uan else, MOATOMY
ycoBue GyeT MPOBEPSTHCS HE3ABUCUMO OT TOTO, OBLIO JIN MPEBIYINEe YCAOBHE HC-
TUHHBIM WK JT0KHBIM. Kozt B Touke @ mpoBepsieT, Oblia M 3aKa3aHa IO0TOTHUTETbHAS
MOPITUSA ChIPA, HE3ABUCUMO OT PE3yJIbTaTa MEPBBIX JIBYX MPOBEPOK. ITU TPU HE3ABUCH-
MBIX YCJIOBUS TIPOBEPSTIOTCS TIPU KasK/IOM BBITTOJTHEHUW TIPOTPAMMBI.

Tak Kak B aTOM KoJe€ IPpOBEPAIOTCA BCE BOSMOKHbBIE BapUAaHTbI Z[OHOJIHGHI/IP,I, B 3aKa3
6yI[yT BRJIIOYEHDI /[Ba JOITOJITHEHUA N3 TPEX!

Adding mushrooms.
Adding extra cheese.

Finished making your pizza!

Ecymi 6b1 B IporpaMme UCIIOIb30BasIcst 010K if-elif-else, Ko/ paboTas Obl HETIPABUIIb-
HO, TIOTOMY YTO OH TIPEPBIBAT PabOTY TOCTE OOHAPYKEHUS IEPBOTO HCTHHHOTO YCIOBHUSI.
Bor kak 910 BbITIs1€510 ObL:

requested_toppings = [ 'mushrooms', 'extra cheese']

if 'mushrooms' in requested_toppings:
print("Adding mushrooms.")

elif 'pepperoni' in requested_toppings:
print("Adding pepperoni.")
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elif 'extra cheese' in requested_toppings:
print("Adding extra cheese.")

print("\nFinished making your pizza!")

[TepBoe ke 1poBepsiemoe ycyoBue (/g 'mushrooms ') oka3biBaeTcss ucTuHHbIM. OJ1-
HAaKO 3Ha4YeHms 'extra cheese' 1 'pepperoni’ IOCJIe 9TOTO HE IIPOBEPAIOTCS, IIOTOMY
4TO B IIeNoYKax if-elif-else mocjie 0OHAPYKEHUS IEPBOTO UCTUHHOTO YCJIOBUS BCE
oCTaJIbHbIE YCJIOBHS MIPOIyCKaloTcs. B pesysbrare B HUILy OyAeT BKIIOYEHO TOJbKO
MepBOe M3 3aKa3aHHBIX JOMOJTHEHWI:

Adding mushrooms.
Finished making your pizza!

UTax, ecan BbI XOTUTE, 4UTOOBI B IIPOTpaMMe BBITIOJHAJICA TOJIBKO OJNH OJIOK Ko/a, — UC-
MOJIb3yHiTe enouky if-elif-else. Eciin jke BBITOMHATHCSA JOJKHBI HECKOJIBKO 0JI0KOB,
UCIIOJIb3YHTE CEPUIO HE3aBUCUMBIX KOMaH/ if.

YNPAXXHEHUSA

5-3. LiBeTa 1: npeaAcTaBbTe, UTO B BaLUEW KOMMbIOTEPHOM UIPe TOJIbKO YTO 6bi MoA6UT Kopabiib
npuvwenbues. Co3aaiTe nepemMeHHyto ¢ nMeHeM alien_color u npucsoiiTe el 3HayeHue ‘green’,
‘yellow” nnu ‘red’.
e Hanuwunte komaHay if AnsS NpoBEPKM TOro, YTO MEpPEMEHHAs COAEPXKMT 3HayeHue ‘green’.
Ecnun ycnosme UCTMHHO, BbiBeauTe COODLLEHME O TOM, YTO MIPOK TOMbKO YTO 3apaboTan
5 ouKoB.

e HanuwunTe oaHy Bepcuio NporpaMMbl, B KOTOPOW ycnoBue if BbINOMHSIETCS, U APYryto Bep-
CUt0, B KOTOPOW OHO HE BhLIMOMHSETCS. (Bo BTOPOW BEPCUM HMKAKOE COOBLLEHME BbIBOANUTD-
CSl He [I0/MKHO.)
5-4. LiBeTa 2: BblbepuTe LBET, Kak 3TO 6bl10 cAenaHo B ynpaXXHEHUN 5-3, 1 HanuwMTe LiEenoYKy
if-else.
e HanuwwuTe KoMaHzy if Ans NpoBEPKM TOro, YTO MEPEMEHHAs COAEPXUT 3HadeHue ‘green’.
Ecnun ycnoBue UCTWHHO, BbiBeaUTe COOOLLEHME O TOM, YTO MIPOK TOJSIbKO YTO 3apabotan
5 ouKoB.
e Ecnn nepemeHHas codepxuT toboe Apyroe 3HayeHue, BbiBeauTe COObLEHNE O TOM, YTO
MIPOK TOMBbKO YTO 3apaboTtan 10 oukoB.
e HanuwmTe ofHy Bepcuto NMporpamMMbl, B KOTOPOW BbINOSHAETCs 610K if, 1 apyryto Bepcuio,
B KOTOPOM BbIMONHsIETCS 610K else.
5-5. LiBeTta 3: npeobpasyiiTte Lenouky if-else n3 ynpaxHeHus 5-4 B Lenouky if-elif-else.
e Ecnm nepeMeHHasl COAEPXWT 3HayeHue 'green’, BbiBeAuUTE COO6LUEHME O TOM, YTO WUrpok
TONbKO YTO 3apaboTan 5 0uKkoB.
e Ecnm nepemeHHas coaepxuT 3HadeHue 'yellow’, BbiBeauTe cooblieHMe O TOM, YTO MUIpoK
TOJIbKO YTO 3apaboTan 10 o4KoB.
e Ecnu nepemeHHasi copepxuT 3HayeHue 'red’, BbiBeanTe coobLIeHrEe O TOM, YTO UFPOK TOJb-
KO 4TO 3apaboTan 15 oukoB.
e HanuwwuTe Tpn BEpCMM NpPOrpaMMbl 1 NpOCIeanTe 3a TeM, YToObl ANl KaXkaoro LBeTa npu-
LWwenbLa BbIBOAUIOCH COOTBETCTBYHOLLEE COODLLEHNE.
5-6. MNMepuroabl xu13HK: HanuwKTe Lenouky if-elif-else ans onpeaeneHns nepuoaa XusHn Yenose-
Kka. Mp1CBOITE 3HAaUYEHNE NEPEMEHHON age, a 3aTeM BbIBEAWUTE COOBLLEHME.

e ECnM 3Ha4yeHue MeHbLlle 2 — MajeHeL,.
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e Ecnu 3HaueHne 6onbLie nan paBHO 2, HO MEHbLLE 4 — MarbiLL.

e Ecnu 3HaveHune 6onblie nnmn paBHO 4, HO MeHblue 13 — pebeHok.

e Ecnu 3HayeHune 6onblue nnm paBHO 13, HO MeHblue 20 — NoApPOCTOK.
e Ecnu 3HaueHve 6onblue nnm paBHo 20, HO MeHbLLEe 65 — B3pOC/bIiA.
o  Ecnm 3HaueHve 6osblue Un paBHO 65 — MOXWUMOW YENOBEK.

5-7. JIlo6UMBbII hPYKT: COCTaBbTE CMIMCOK CBOMX MIIOBMMbIX (hPYKTOB. HanuLiMTe cepuio He3aBmcK-
MbIX KOMaHA if Ans NpoBEpPKM TOro, MPUCYTCTBYIOT /I HEKOTOPbIE (DPYKTbI B CrIUCKE.

o Co3paiTe CriYCOK TPEX CBOWX J10BUMBIX (PYKTOB M HasoBuTe ero favorite_fruits.

e Hanuwwte nATb kOMaHA if. Kaxxaas komaHaa A0/mMKHa NpoBepsThb, BXOAUT NN OnpeaesnieH-
Hblii TUN pyKTa B cnucok. Ecnu dpykT BXoaUT B cnucok, 6ok if 4o/mKeH BbIBOAWUTbL CO-
obueHve Buga «You really like bananas!».

Ncnonb3oBaHue KoMaHg, if co cnuckamm

OG6bennHeHre KOMaH/T if CO CIIMCKAaMU OTKPBIBAET Psi/l MHTEPECHBIX BO3MOKHOCTE. Ha-
IIPUMEP, BBl MOJKETE OTCJIEKIBATH CIEIUATbHbBIC 3HAYCHUST, IJIST KOTOPBIX HEOOXOMMa
ocobast 06paboTKa MO CPABHEHUIO C APYTHMU 3HAYCHUSIMU B CITUCKE, WK 3(D(HEKTUBHO
VIIPABJISITh U3MEHSIOMIUMUCS YCIOBUSIMU — HAIIPUMED, HATUIHEM HEKOTOPBIX OJIIO]
B pecropate. Takke o0beIMHEHNE KOMAH/ if CO CIIMCKAaMK TOMOTAET TIPOAEMOHCTPH-
POBaTh, 4TO BAIll KO KOPPEKTHO PabOTAET BO BCEX BOSMOKHBIX CUTYAIHSIX.

MpoBepka crneumanbHbIX 3HaYEHWIA

ITa ryaBa HavaIach ¢ MPOCTOTO TPUMEPA, MOKA3bIBAIONIEr0, Kak 00pabarbiBaTh 0CO-
Oble 3HaueHus (TaKue, Kak 'bmw'), KOTOPBIE TOJKHBI BBIBOAUTLCS B APYroM (opmare
110 CPaBHEHWIO ¢ IPYTHMHU 3HAYEHUSAMU B CTIUCKe. Ternepb, Korjia Bbl JIydliie pasdupaerech
B IPOBEPKaX YCJIOBHMI M KOMaH/ax if, 1aBaiiTe NOBHUMAaTeIbHEE PACCMOTPHUM TIPOIIECC
HOMCKA 1 06pabOTKH 0COOBIX 3HAYEHUH B CITUCKE.

Bepremcs k npumepy ¢ nuinepueil. IIporpamMma BHIBOAKUT COOOIEHNE KaxK Iblil pas, KOr-
J1a IUIIIa cHabKaeTcs JOIMOMHEHNEM B IIpolecce IIPUroToBIenus. Ko aToro geiicTaus
MOZKHO 3aITUCaTh YPe3BbIYaiiHO 3(h(HeKTUBHO: HY;KHO CO3/IATh CITUCOK JIOTTOJHEHU, 3aKa-
3aHHBIX KJIMEHTOM, M UCIIOJIb30BaTh IIUKJI LIS liepebopa BeeX 3aKasaHHbIX JOIOJIHEHUII:

toppings.py
requested_toppings = ['mushrooms', 'green peppers', 'extra cheese']

for requested_topping in requested_toppings:
print("Adding " + requested_topping + ".")

print("\nFinished making your pizza!")
BbIBOZ[ A0CTAaTOYHO TPHUBUAJIEH, ITO9TOMY KO/l CBOAUTCS K IIPOCTOMY ITUKJITY for:

Adding mushrooms.
Adding green peppers.
Adding extra cheese.

Finished making your pizza!
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A ecnu B uIIiepuy BAPYT KOHUUTC 3esieHbli reper? Komanza if B iukiie for MOXKeT
IIPaBUJIBHO 06PaboTaTh 3Ty CUTYALIUIO:

requested_toppings = ['mushrooms', 'green peppers', 'extra cheese']

for requested_topping in requested_toppings:
(1 if requested_topping == 'green peppers':
print("Sorry, we are out of green peppers right now.")
(2] else:
print("Adding

+ requested_topping + ".")
print("\nFinished making your pizzal!")

Ha sroT pas nporpaMmma poBepseT Kax/iblil 3aKazaHHbIi 9J1eMeHT repes Jo0aBaeHueM
ero k nuiie. B Touke @ mporpamma mpoBepsieT, 3aKa3asl JTU KJIUEHT 3eJIeHbIH meperl,
U €CJIM 3aKa3ajl — BBIBOJUT COOOIEHNE O TOM, YTO TOrO JOIOTHEeHUs HeT. Biok else
B TOuKe @ rapaHTHPYET, 4TO BCE JAPYTHE JOMOTHEH I OYyT BKIIOUEHBI B 3aKa3.

W3 BBIXOIHBIX JaHHBIX BH/IHO, YTO BC€ 3aKa3aHHbIE JOIIOJTHEHUA O6pa6aTbIBaIOTCH
ITpaBUJIbHO!

Adding mushrooms.
Sorry, we are out of green peppers right now.
Adding extra cheese.

Finished making your pizza!

lNpoBepka Hannuunsa 31EMEHTOB B CNCKe

IIJIH BCEX CIIMCKOB, C KOTOPbIMUW MbI pa6OTaJII/I /10 CUXxX 110D, JIeTICTBOBAJIO OJTHO Ipo-
CTO€ IIPEAIIOJIOJKEHUE: Mbl CUUTAJN, YTO B KaX/[OM CIITMCKE €CTb XOTA Obl OHH dJIe-
MEHT. CKOpO MBI TPEJOCTaBUM ITOJIb30BATEJIIO BOSMOKHOCTH BBOJIUTH I/IHCI)OpMa]_[I/IIO,
XPpaHANIYIOCA B CIIUCKE, ITO9TOMY MbI YK€ HE MOYKEM IIPEAIIoJIaraTh, 4TO IMpu KaKI0M
BBITIOJIHEHWHM ITUKJIA B CIIMCKE €CTb XOTA ObI O/JWH 9JIEMEHT. B rakoii CUTYyalluu 1epez
BBINOJHEHUEM [TUKJIA for 6y11eT I10JIE3HO MTPOBEPUTD, €CTb JIN B CIIMCKE XOTA ObI o/ina
IJIEMCHT.

ITpoBepuM, ecTb J11 3J1eMEHTBI B CITUCKE 3aKa3aHHbIX JONOTHEHUI, Ilepe]] M3TOTOBJICHIEM
Ukl Econ cimmcok myct, mporpaMma Ipe/iiaraet 1oJib30BaTeslo HOATBEPANTD, UTO OH
xouet 6a3oByio nuiiy 6e3 gonosHeHuit. Ecin CIMCOK He IyCT, NI TOTOBUTCS TaK
Ke, Kak B IIPe/bIIYIIUX TPUMepax:

© requested_toppings = []

® if requested_toppings:
for requested_topping in requested_toppings:
print("Adding " + requested_topping + ".")
print("\nFinished making your pizza!")
© else:
print("Are you sure you want a plain pizza?")

Ha aror pas Mbl HauMHAEM C TTyCTOTO CITUCKA 3aKA3aHHBIX JIONMOJHEHUN B TOUKe @.
BMecTo TOro uToObl Cpasy nepexoiuTh K UKy for, IIporpaMMa BbIIOJIHIAET IIPOBEPKY
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B Touke @. Korja viMst criicka ncmosbayerest B yeaosun if, Python Bossparaer True,
€CJIU CITMCOK COJIEPIKUT XOTSI GBI OJIUH 3JIEMEHT; €CJT CITUCOK MYCT, BO3BPAIIACTCS 3HAYEC-
nue False. Eciii requested_toppings MpoXoauT IPOBEPKY YCIOBUS, BBITIOTHIAETCS TOT
JKe TIUKJT for, KOTOPBIN MBI UCTIOJIB30BAIH B IIPE/bIyTeM npumepe. Ecim sxe ycioBue
JIOJKHO, TO TIPOTPAMMa BBIBOAUT COODTIEHNE, KOTOPOE TIPEITTATAET KINEHTY MOATBEP/INTD,
MEHCTBUTENHHO JIH OH XOUET TTOMYIUTH Ha30BYIO MHUIIILY O€3 OTOTHeHH ©.

B aHHOM TIpHUMeEpE CIMCOK ITYCT, TI03TOMY BBIBOAUTCS COOOIIEHNE:

Are you sure you want a plain pizza?

Ecau B ciimcke ecTb X0Ts Obl O/IMH 9JIEMEHT, B BbIXO/IHbIE /JTaHHbIE€ BKIIOYAECTCA KaK10€
3aKa3aHHOe€ 0ITOJTHEHHE.

MHOXeCTBEHHbIE CMUCKK

[MocernTenu crmocoOOHBI 3aKa3aTh YTO YTOAHO, 0COOEHHO KOT/IA PEYD 3aXOHUT O OTIOJTHE-
HUAX K riutiie. YTo eciv KIMeHT 3aX04eT MOJI0KUTh Ha ruiiity kaproderns dpu? Crmcku
U KOMaH/[bl if MO3BOJISAT BaM yOEIUTHCSI B TOM, YTO BXOJIHBIE JAHHBIE HMEIOT CMBICIT,
npexie ueM 00pabaThBaTh UX.

[laBaiiTe nmpoBepuM HaJIN4Me HECTAHIAPTHBIX JOMOJHEHUN Tepesl TeM, KaK TOTOBUTH
nutiry. B caemyiorem mpumepe ompenessioTes 1Ba crucka. [[epBoIii cliicoK comepKUT
TepedeHb IOCTYITHBIX TOTIOJTHEHUH, 2 BTOPOU — CITHCOK JIOTTIOJTHEHWH, 3aKa3aHHBIX KJIH-
entoM. Ha aToT pas kaxablil asieMenT U3 requested_toppings npoBepsieTcs 110 CIIUCKY
JOCTYTIHBIX JIOTIOJHEHUH Tiepe/t T06aBICHIEM B MTHIIILY:

© available_toppings = ['mushrooms', 'olives', 'green peppers’,
'pepperoni', ‘'pineapple', 'extra cheese']

requested_toppings = ['mushrooms', 'french fries', 'extra cheese']

for requested_topping in requested_toppings:
if requested_topping in available_toppings:
print("Adding " + requested_topping + ".")
else:
print("Sorry, we don't have

(2]
©
(4]
e

+ requested_topping + ".")
print("\nFinished making your pizza!")

B touke @ onpesessieTcst CIUCOK JOCTYITHBIX OMONHEeHWiT K Tiutiiie. CTOUT 3aMETHTD,
UTO eCJIU B UIIIEPUH UCTIOIB3YETCSA OCTOSHHBIN aCCOPTUMEHT JIOTIOJHEHUT, 9TOT CITU-
COK MOKHO Peajin30BaTh B BUjle KOPTexKa. B Touke @ co3/1aeTCsl CIIUCOK JIOMOJTHEHMUIA,
3aKasaHHbIX KaneHToM. O6parute BHUMaHUE Ha HEOOBIUHBIN 3aKka3 'french fries'.
B touke © mporpamma mepeGupaeT CIMCOK 3aKa3aHHbIX TOMOTHEHNH. BHyTpr ikia
MporpaMMa cHavaja mpoBepPsIeT, YTO KakI0e 3aKa3aHHOe MOTIOJHEHNE TPUCYTCTBYET
B CITHCKE JIOCTYIHBIX fomoanennii @. Ecim jomnoHenne g0CTymHo, OHO 06ABISETCS
B nmIty. Eciim 3akasarHoe J0MoTHeHe He BXOIUT B CIIUCOK, BBITIOMHSIETCS 610K else ©.
Biiok else BBIBOAUT COOBIIEHNE O TOM, UTO JTOTIOJHEHUE HETOCTYITHO.

C 3TUM CUHTAKCHUCOM TIPOTPAMMA BBIJIAET YE€TKUI, CO/lePKATETbHBIN BBIBO/I:
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Adding mushrooms.
Sorry, we don't have french fries.
Adding extra cheese.

Finished making your pizza!

Bcero B HECKOJIBKMX CTPOKAX KOJIa HaM YAAI0Ch 3((HeKTUBHO PEIUTD BIIOJIHE PEATbHYIO
pobiiemy!

YNPAXXHEHUSA

5-8. Hello Admin: co3apaliTe CnNMcok M3 NaTU M 6onee UMEH Mo/b30BaTeNel, BKIYAOLWMN UMS
‘admin’. MpeacTaBbTe, YTO Bbl NULLETE KOA, KOTOPLIV BLIBOAUT MPUBETCTBEHHOE COOBLLEHNE ASist
KaXZ10ro nosib30BaTesisi MOC/E ero BXoAa Ha caiT. MepebepuTe 3NEMEHTHI CMUCKa U BbiBEAUTE
coobLeHne anst Kaxaoro nosb3oBaTens.

e [lna nonb3oBatensi ¢ MMeHeM 'admin’ BbiBeaute ocoboe coobuieHne — Hanpumep: «Hello
admin, would you like to see a status report?»

e B ocTanbHbIX Cnyyasix BbIBOAUTE YHMBEpCANbHOE MpvBeTCTBME — Hanpumep: «Hello Eric,
thank you for logging in again».
5-9. be3 nonb3oBateneii: fo6aBbTe B hello_admin.py koMaHay if, KoTopasi NPOBEPUT, YTO CNIMCOK
NoJib30BaTENEN He MyCT.
e Ecnm cnncok nycT, BoiBeanTe coobuenne: «We need to find some users!»

e YpanuTte U3 CnnCKa BCE MMEHA MOsb30BaTENeN 1 yﬁeLI,VITer B TOM, YTO nMporpaMma BbiBO-
AUT NpaBUNbHOE coobLeHme.

5-10. lMpoBepka MMeH MoMb30BaTeNeN: BbINONHUTE CeAytolMe AENCTBUSA AN CO3AaHUs Mpo-
rPaMMbl, MOZAENMPYIOLLEN MPOBEPKY YHWUKANbHOCTU UMEH MOJIb30BaTENE.

o Co3pgaiTe CrMCOK current_users, COAePXallmii NSTb U 6oNee UMEH Mosb30BaTeNeN.

o CospgaliTe ApYroi CrMCcOK New_USers, CoAepXXaluui naTb M 60siee MMEH MoJb30BaTENEN.
Y6eanTech B TOM, YTO OAHO UM [Ba HOBbIX MMEHM TakXXe NPUCYTCTBYIOT B CNMCKe current_
users.

o [lepebepuTe CNUCOK NEW_USErS U AJIsi KaXAOro UMEHM B 3TOM CMMCKE NpoBepbTe, Gblo n
OHO MCrOJIb30BaHO paHee. Eciv uMsi yxe MUCronb30Barnoch, BbIBEAUTE COOGLUEHUE O TOM,
YTO MOJIb30BaTENb AO/MKEH BbibpaTh HOBOE UMs. ECiM UMSsI He UCMOMb30Basoch, BbIBEAUTE
coobLueHne 0 ero AOCTYMHOCTY.

e [lpocneauTe 3a TeM, 4TO6bI CPaBHEHME BbIMOMHSAMNOCH 6€3 yueTa peructpa cumBonoB. Ecin
nms 'John’ yxe ncnonbsyetcs, B peructpaumm nmenn ‘JOHN' cneayeT oTkasatb.

5-11. MopsiaKoBble YNCAUTENbHbIE: MOPSAKOBbIE YNCIUTENbHBIE B @aHIIMACKOM si3blke 3aKaHuMBa-
toTcs cydpcomkcom th (kpome 1st, 2nd u 3rd).

o CoxpaHuTte uncna ot 1 o 9 B crimcke.
e [lepebepute anemMeHTbl CrMcKa.

e Ucnonb3yiite uernouky if-elif-else B UMkne Ans BblBOAA NMPaBUILHOTO OKOHYaHWUSI YMCIIU-
TEbHOrO A1 KaXXA0ro Yncna. MporpamMmma Jo/mKHa BbIBOAUTL YMCUTENbHbIE «1st 2nd 3rd
4th 5th 6th 7th 8th 9th», npuyem kaxablli pe3ynbTaT AOMKEH pacrosiaraTtbCsl B OTAESbHOMW
CTpoOKe.

OdopmneHune koMaHg if

Bo Bcex mpumepax aToli rJ1aBbl IPUMEHSJIICH ITpaBuiia cTusieBoro oopmiierust. B PEP 8
IIpUBezieHa TOAbKO OJHa peKoMeHalus, Kacalollascs IIPOBepKU yCA0BUIL: 3aK/1104aTh
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OMEepaToOpPbl CPaBHEHU (Takue, Kak ==, >=, <= ¥ T. JI.) B OJIMHOUHbBIE TipobGesbl. Hampu-
Mep, 3aIHCh

if age < 4:
JIydIIIe, 4eM:
if age<4:

[TpoGesbl He BAMSIOT Ha HHTEPIIPETAINIO Batero koaa Python; onun Tosibko ynpommaior
YTEHWE KOJ[a BAMU ¥ IPYTUMU Pa3paboTUNKaMHU.

YMNPAXXHEHUA
5-12. CTunb odopMieHnst KoMaHZ if: NpoaHanmanpyiiTe NporpamMMmbl, HANUCAHHbIE B 3TOM rnaBe,
1 MPOBEPLTE, MPABUILHO /M Bbl OCHOPMISNN YCIIOBMS.

5-13. BaLum uzew: K 3TOMy MOMEHTY Bbl Y ke CTanu 6osiee KBanmbULMpoBaHHbIM NPOrpaMMUCTOM,
ueM B Hayane KHUru. Tenepb Bbl Nyulue MPeACTaBsieTe, Kak B MPOrpaMMax MOAENMPYIOTCS SiB-
JIEH!S1 peanbHOro MMpa, U CMOXETE CaMM1 MPUAyMaThb 3a4aum, KOTopble 6yAyT pellaThbes B BaLUUX
nporpamMMax. 3anuiumTe HECKOSIbKO 3aad, KOTOpble BaM XOTeNoCh 6bl PelwnTh C POCTOM BaLLero
NpoheccMoHanbHOro MacTepcTea. MoXeT 6biTb, 3TO KaKUe-TO KOMMbIOTEPHbIE UIPbl, 3a4a4M aHa-
NM3a HabopOB AaHHbIX MW BEG-MPUNOXKEHNS?

NToru

B aToii rsraBe BBl HayYnJIMCh MUCATh yCJOBUS, PE3yJbTaTOM KOTOPBIX BCET/a siB-
JsieTcs Jiorndeckoe 3HaueHue (True wiau False.) Bol Hayunsnch mucaTh pocThie
KOMaH/bl if, ernouku if-else u renoukn if-elif-else. Bor Havaan ncroyb30BaTh
3THU CTPYKTYPHI /IS BBISIBJIEHUS KOHKPETHBIX YCJIOBUH, KOTOPBIE HEOOXOUMO TIPO-
BEPUTDH, U MTPOBEPKU ITUX YCJIOBUN B BalllMX IporpaMmax. Bol y3namu, Kak obec-
[EYUTH CIEIUaJbHYIO 00pabOTKY HEKOTOPBIX 9JIEMEHTOB B CIIMCKE C COXPaHEHUEM
addexTuBHOCTH UKIOB for. Takske Mbl BEPHYJINCH K CTUJIEBBIM PEKOMEHAINIM
Python, C KOTOPBbIMU 6oJiee CII0KHBIE IIPOTPaMMBbl CTAHOBATCA OTHOCUTEJIBHO IPO-
CTBIMU JIJId YTEHUA U IIOHUMaHUS.

B rimase 6 paccmatpuBaiotcest crosapu Python. CroBapb oT9acTi HATTOMUHAET CITHCOK,
HO OH I103BOJISIeT CBA3bIBaTh pa3Hble BUbl MHMOpManun. Bel HayuynTech co3iaBaTh
cioBapu, nepebupaTh UX HJIEMEHTHI, UCTIOJb30BATh UX B COUETAHUU CO CIIMCKAMU
u koMaugamu if. ClroBapy MOMOTYT BaM MOJIETMPOBATH efife GoJiee MUPOKUIT CITEKTP
peasibHbIX CUTYAIUI.



Cnosapu

B aT0ii r1aBe peub MMOiET O CIOBAPSIX — CTPYKTypax JAaHHBIX, MPeHA3HAYECHHBIX
it 0O beINHEHUST B3AUMOCBsI3aHHOI nHbopMaluu. Bol y3Haere, Kak MOJydUTH J10-
cTyn K wHMOpMAINHU, XpaHAIleiics B cJoBape, 1 Kak U3MEHUTD 3Ty WH(OpMAITHIO.
Tak Kak 06beM TaHHBIX B CA0Bape MPAKTHUYECKN Ge3rpaHudeH, Mbl PAaCCMOTPUM
cpejcTBa nepebopa JaHHBIX B cJ0Bapsax. Kpome Toro, Bbl HAyuyUTECh UCIIOJAb30BATh
BJIOJKEHHBIE CJIOBApH B CIIMCKAX, BJIOKEHHBIE CIIUCKH B CJIOBApSX U Aa’Ke CJIOBAPU
B JIPYTUX CJIOBAPSIX.

Orepaiuu co cJI0BapsMU HO3BOJISIOT MOIEIMPOBATh BCEBO3MOKHbIE PeaIbHbIE OOBEKThI
¢ GouiblIell TOYHOCTHIO. BbI y3HaeTe, Kak cO3/aTh CIOBaPh, ONMUCHIBAIOIINIL YeJI0BEKA,
U COXPaHUTh B HEM CKOJIBKO YTOHO MH(MOpMAIiK 06 3TOM desioBeke. B ciroBape MokeT
XPaAHUTHCS UMSI, BO3PACT, MECTO KUTEJIbCTBa, Ipodeccus 1 Jo0ble Apyrue arpudyThL.
Bbr y3Haere, Kak cOXpaHUTD JIIOObIE Ba BHAa HHMOPMaIIUU, CIIOCOOHbIE 0Opa30BaTh
Hapbl: CIIMCOK CJIOB U UX 3HAYEHUI, CIMCOK UMEH JII0/Iel 1 X JIIOOUMbIX YHCEJI, CIIUCOK
rOP U UX BBICOT U T. [I.

MpocTon cnoBapb

BosbmeM Urpy ¢ MHOILIAHETHBIMU IIPULLEJIbIAMY, KOTOPble UMEIOT pasHble 1[BeTa 1 IIpu-
HOCAT Pa3HOe KOJMYECTBO OUYKOB UTPOKY. B ciiezyionieM mpocToM cjoBape XpaHuTCs
urbopMarst 06 OTHOM KOHKPETHOM MPHUTITETbITE:

alien.py
alien_© = {'color': 'green', 'points': 5}

print(alien_0[ 'color'])
print(alien_0[ 'points'])

B ciioBape alien_@ xpaHsiTcs iBa arpubyTa: 1BeT (color) 1 KOJUUYECTBO OYKOB (points).
Creptyionnye iBe KOMaH/Ibl print 4nTaoT 3Ty WHGOPMAIIUIO U3 CJIOBAPSI U BBIBOJISIT €€
Ha 9KpaH:

green
5

Pabota co ciioBapstMi, Kak U OOJIBITUHCTBO JIPYTUX HOBBIX KOHIIEIIINH, TpeOyeT ompe-
neserHoro omnbita. CTOUT BaM HEMHOTO TIOPabOTaTh CO CAOBAPSIMU, U BB YBU/IUTE, KaK
3¢ hexTUBHO OHM PABOTAIOT ITPU MOJIETUPOBAHUY PEATHHBIX CUTYAIUHA.
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PaboTta co cnoBapsiMu

Crosapy B s13b1ke Python mpencraBiisier co60# COBOKYTIHOCTD TP «KJII0Y—3HAUECHUES .
Kasxprit K1ou cBA3bIBACTCA ¢ HEKOTOPBIM 3HAUYCHUEM, U ITPOrPaMMa MOKET IOy YU Th
3HAUCHWE, CBA3AHHOE C 33/[AHHBIM KIIOYOM. 3HAYEHUEM MOKET ObITh YHCJI0, CTPOKA,
CITICOK U Jlaske APYToit ciioBaph. COOCTBEHHO, 110601 0OHEKT, CO3/IABAEMBII B TIPOTPaMMe
Python, MoseT cTaTh 3HAYEHHEM B CTOBapE.

B Python cioBapsb 3aximiodaercst B puryphbie cKoOKH {}, B KOTOPBIX TPUBOAUTCS TIO-
CJIe/10BATEIbHOCTD Map «KJIOY—3HayeHUe», KaK B IIPebILYIIEM [IpumMepe:

alien_© = {'color': 'green', 'points': 5}

Iapa «kmou—3nauenues peicTaBisietT COOON JAHHBIE, CBSI3AHHBIE IPYT ¢ ApyroM. Ecin
BBI yKaskeTe Kiiod, To Python Beprer 3navenue, cBs3aHHoe ¢ 9TUM Kiiodom. Kirod oTie-
JISIETCS OT 3HAUEHNST IBOETOUNEM, & OT/ETbHBIE TTaphI Pas/esIsTIOTCs 3aIIThIMI. B ctoBape
MOZKET XPAaHUTHCST JTI0O0€E KOJIMYECTBO Tap «KJII0U—3HAYEHUES.

[IpocTeiimmii cioBaph COMEPKUT POBHO OJHY Tapy «KJIIOU—3HAUYEHMe», KaK B CIe/ly-
ToTIell I3MEHEHHOH BepCuH cjioBaps alien_o:

alien_© = {'color': 'green'}

B aTom csioBape xpanutcs poBHO o/iuH hparMeHT nH(popMaIuu o mpuiiesibiie alien_o,
a uMeHHO — ero 1BeT. CTpoka 'color' SBJISIETCS KJIOYOM B CJIOBAPE; C ATUM KJIIOYOM
CBs3aHO 3HAYeHUE 'green'.

Ob6palleHre K 3HaYEHMSIM B ClloBape

Yr10o06bI IOJIYYNTDb 3HaY€HUE, CBA3aHHOE C KJII0YOM, YKAKUTE UM CJIOBap:, a 3aTEM KJIIOY
B KBaZ[paTHbIX cKOOKax:

alien_© = {'color': 'green'}
print(alien_0[ 'color'])

ITa KOHCTPYKIIHMS BO3BpalllaeT 3HaYeHNe, CBI3aHHOe C KII0uoM 'color', U3 cioBaps
alien_e:
green

KosnyectBo nap «kioy—3sHayenues B cjoBape He orpanndeno. Harpumep, Bot kak
BBITJISIZIUT UCXO/IHBIN CJI0OBApb alien_O ¢ AByMSI apaMu «KJIIOU—3HaueHUe»:

alien_© = {'color': 'green', 'points': 5}

Tenepb mporpamma MOXKeT TIOJIYYUTh 3HAUYEHUE, CBA3AHHOE C JIOOBIM U3 KJT0Yeii
B alien_0: color miu points. Ecjii urpok cOmBaeT KopabJib MPUILE/IbIIA, AJI 0Ty YeH s
3apabOTaHHBIX UM OYKOB MOJKET MCTIOIH30BATLCS KO CJEYIONIETO BHI/IA:

alien_© = {'color': 'green', 'points': 5}

©® new_points = alien_0['points']
® print("You just earned " + str(new_points) +

points!™")
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ITocye Toro xak CJIOBapb 6leeT oIipe/ieJieH, KO O usBiekaer 3Ha4YeHHne, CBA3aHHOe
C KJII04YoM ' points ', U3 CJIOBapsi. 3areM 3TO 3HaYEHUE COXpaHAEeTCs B nepeMeHHoﬁ
new_points. Ctpoka @ Hpeo6pa3yeT [eJjioe 3Ha4yeHue B CTPOKY U BBIBOJUT coob1enne
C KOJINYECTBOM sapa60TaHme OYKOB:

You just earned 5 points!
Ecam aToT Koz 6y[1€T BBITIOJTHATHCS KOKIBIN pa3, KOTJla UTPOK cOuBaet O4YepeHOTO IIPU-
IIeJTbIA, IporpaMma Oy/IeT MOyYaTh MPABUIBHOE KOJIMIECTBO OYKOB.

,U,O6aBJ'IeHVIe HOBbIX Nap «KJIOY—3Ha4YeHne»

CJoBapu OTHOCSTCS K TUHAMUYECKUM CTPYKTYPaM JaHHbBIX: B CJIOBAPb MOKHO B JIIOOO0I
MOMEHT J00ABJISATH HOBBIE AP «KII0Y—3HaYeHres. [[JIT 9TOTO YKa3bIBAETCST UMSI CJIO-
Bapsi, 32 KOTOPBIM B KBAJIPATHBIX CKOOKAX CJIEyeT HOBDLIH KJTI0Y C HOBBIM 3HAUEHUEM.

JloGaBuM B cJI0Baph alien_o elile /iBa aTpuOyTa: KOOPAUHATBI X U y JIJIsT BRIBOJA M300pa-
JKEHUsT IPUIIENbIA B ONMPEAETIEHHOI MOo3UInu aKpaHa. JIomycTuM, IpUIesiert 10IKeH
oToGpaskaThes ¥ JIEBOIO Kpasl 9KpaHa, B 25 MUKceJIax 0T BepXHero kpast. Tak kak cucreMa
HKPAHHBIX KOOPAUHAT OOBIYHO PACIIOJIAraeTCs B JIEBOM BEPXHEM YIJLY, AJI PasMelle s
MPUIIEBIA Y JIEBOTO KPasi KOOPAMHATA X J0JKHA ObITh paBHa 0, a KoopauHaTa y — 25:
alien_© = {'color': 'green', 'points': 5}
print(alien_0)

(4]
25

O alien_O['x_position']
® alien O['y _position']
print(alien_0)

ITporpamma HauMHAETCS C OIPEENEHUs TOTO JKe CJI0Bapsi, C KOTOPBIM MbI ysKe paboTain
panee. ITocse sToro BBIBOJIUTCA «CHUMOK» TEKYIIETO COCTOAHUSA CJIOBAPAI. B touke ©
B CJI0Bapb I[O6aB]IHeTCH HOBas Iapa «K/JII0Y—3Ha4Y€HUE» ! K049 'x_position ' ¥ 3Have-
Hue 0. To ke camoe jiesraeTcs /7151 Kaoda 'y_position' B Touke @. [Ipu BbIBOsIE N3Me-
HEHHOTO CJioBaps Mbl BUAUM JIBE IOTIOTHUTEJIbHDBIE TTapbl «KJII0Y—3HAYCHUE» !
{'color': 'green', 'points': 5}
{'color': 'green', 'points': 5, 'y _position': 25, 'x_position': 0}

OxonyaresibHast BepCUs CJI0BAPS CONEPKUT YeTbIPe Mapbl «KI04—3HadeHunes. [lepoie
JIBE OTIPEJIEJISIOT TIBET U KOJIMYECTBO OUKOB, a pyrue aBe — Koopanuatsl. Obparure
BHUMAHWE: TIOPSAZIOK T1ap «KJIF0Y—3HAYeHne» He COOTBETCTBYET TOPSIIKY UX T00OABJIEHNUSI.
Python we nnTepecyert, B KaKOM MOPSIIKE MOOABISINCD TTAPDT; BA)KHA JIATIH CBSI3b MESKITY
Ka’K/IbIM KJIIOUOM U €I0 3HauCHUEeM.

Co3paHue nycrToro cnosaps

B HeKOTOPBIX cuTyanusx ObiBaeT yao0HO (Min fake HEOOXOIMMO) HAYaTh C MyCTOTO
CJIOBapsI, a 3aTeM M00aBJIATH B HETO HOBBIE aJieMeHThl. UTOObI HaYaTh 3aMOTHEHHE TTy-
CTOTO CJIOBAPSI, OMPEIETUTE CIOBAPD C TTYCTON Mapoil (hUTYPHBIX CKOOOK, a 3aTeM 106aB-
JITHTE HOBBIE TTAPhI «KJII0Y—3HaueHne» (Kax/ias rnapa B oT/1e/bHoi cTpoke). Hanmpuwmep,
BOT Kak cTpouTcs caosaphb alien 0:
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alien_0 = {}

alien_0['color'] = 'green'’
alien_O['points'] = 5

print(alien_0)

[Iporpamma orpeziesisieT mycToi caoBapb alien_@, ocse yero 100aBJsieT B Hero 3Ha-
YeHus /UL [BeTa U KOJIMYecTBa OUKOB. B pesyibrare co3iaercs ca10Bapb, KOTOPLLI 1C-
MIOJIHb30BAJICS B MIPE/IBIAYIINX TPUMeEpPax:

{'color': 'green', 'points': 5}
O06b14HO IIyCTbIE CJIOBAPU MCIIOJIb3YIOTCA IIPU XPaHEHNH TaHHbIX, BBEJIEHHbBIX I10/Ib30Ba-

TeJEM, NJIN ITPU HalTMCaHU W KO/Ia, aBTOMAaTUYECKU TEHEPUPYIOIIETO GOJIBIIIOE KOJMYECTBO
Tap «K/JII04Y—3Ha4Y€HUE».

3MeHeHWe 3HaueHu B cnoeape

YT1006bI U3MEHUTH 3HAYCHUE B CJIOBape, YKasKUTE MM CJI0Bap:A € KJII0OYOM B KBa/[paTHBIX
CKO6KaX, a 3aT€EM HOBOE 3HaUY€HME, KOTOPOE TOJIZKHO OBITH CBA3AHO C OTUM KJIIOUOM. HO-
IIyCTUM, B ITPOIIECCE UTPDI IIBET IIPUTITETbITa MEHAECTCA C 3€JICHOTO Ha SKEeJITHIN:

alien_© = {'color': 'green'}

print("The alien is " + alien_@O['color'] + ".")
alien_0['color'] = 'yellow'

print("The alien is now " + alien_O['color'] + ".")

Cuauasa oripejiesisieTcs cJ10Bapb alien_0, KOTOPBII COJIEPIKUT TOJBKO 1IBET IIPUIIIEJIBIIA;
3aTeM 3HaueHue, CBI3aHHOe ¢ KII0YoM 'color', MeHseTcsd Ha 'yellow'. V3 BRIXOAHBIX
JTAHHBIX BUIHO, YTO I[BET IPHUIIIEIbIIA IEHCTBUTEILHO CMEHUJICS C 3€JIEHOTO Ha JKeJITHIM:

The alien is green.
The alien is now yellow.

Paccmotpum 6oJiee HHTEPECHBIH TIPUMEP: OTCJIEKMBAHKE TIO3UIIH TPUIIETHIA, KOTOPbIii
MO’KeT [IBUTaTLCs € Pa3HOi CKOPOCTbIO. Mbl coXpanuM 3HadeHue, lIpejcTaBdiolee
TEKYILYIO CKOPOCTb IIPUIIEJIbIIA, U UCIIOIb3YEM €T /IS OIpe/iesIeHUS BeJIMYNHbI TOPU-
30HTAJIBHOTO CMETIEHUS:

alien_©0 = {'x_position': @, 'y position': 25, 'speed': 'medium'}
print("Original x-position: " + str(alien_O['x_position']))

# Mpuwenel nepemewaeTcs BNpaBso.

# BblYMCNSEM BENIMYUHY CMEWEHUS Ha OCHOBAaHWU TeKyleid CKOpOCTH.

O if alien_O['speed'] == 'slow':
x_increment = 1
elif alien_0O['speed'] == "medium':
x_increment = 2
else:

# Mpuweney ABUraeTcsa 6bICTPO.
x_increment = 3
# HoBasa nosmuuA paBHa CyMMe CTapoi No3uuuMu u npupaueHua.
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® alien_0O['x_position'] = alien_0['x_position'] + x_increment
print("New x-position: " + str(alien_0O['x_position']))

Cravasia onpesiesiseTcs CJoBapb ¢ UCXOAHOM To3uiineil (KOOPAMHATBL X U y) W CKO-
pocThio 'medium'. 3HAUEHUS 1IBeTA M KOJWYECTBA OUKOB JIJISI TPOCTOTHI OITYTIEHBI, HO
¢ HEMU 9TOT IpuMep paboTai Obl TOUHO TaK ke, Tak:Ke BBIBOAUTCS UCXOAHOE 3HAYEHUE
x_position.

B touke @ 1ienouka if-elif-else onpe/esser, Ha KAKOe PACCTOSTHUE TIPUIITEJIEN] TOJKEH
MIePEMECTUTHCS BIIPABO; MOTYYCHHOE 3HAUCHNE COXPAHSAETCS B IepEMEHHOM X_increment.
Ecmm mpumeser; isuraetcs mesieHHO ('slow'), TO OH ITepeMenaeTcs Ha OHY eTMHUILY
BIIPABO; TIPY Cpe/iHel cKopocTH ('medium') OH MEpeMeIaeTcs Ha JIBe eJIMHUITbI BIIPABO;
HaKOHEII, TPU BBICOKOI cKopocTH (' fast') OH IepeMeIaeTcs Ha TPU eIMHUIIBI BIIPABO.
BorunciieHHoe cMelieHre npubaB/sieTcs: K 3HaYeHUo X_position B @, a pesyJsibraT co-
XpamsgeTcs B CJI0Bape ¢ KJII0YOM X_position.

[l1st iputiiesibiia co cpeiHeil CKOPOCTHIO TIO3UITUS CMEIAeTCs Ha /IBE IMHIIIBI:

Original x-position: ©
New x-position: 2

[Tosryuaercs, yTo U3MEHEHME OIHOTO 3HAYEHUS B CJIOBAape U3MEHSET BCe TIOBe/IeHHe TIpH -
mesibita. Hampumep, 4toObl TPeBpaTUTh MPUIIIENbIIA CO CPEIHER CKOPOCTHIO B OBICTPOTO,
106aBbTE CIEAYIONIYIO CTPOKY:

alien_O[ 'speed’'] = fast

ITpu cremytoneM BBITOTHEHNN Kofia 610K if-elif-else MpHUCBOUT x_increment Gostbimiee
3HaYEHME.

YpaneHue nap «Knwy—3HayeHune»

Kora undopMmarnus, XpaHsiascs B CI0Bape, IepectaeT ObITh HEHYKHOI, TTapy «KI0d—
3HaYeHNe» MOKHO MTOJTHOCTHIO YIaAnTh TP oMoty koMaH/ibl del. [Ipu BbI3oBe 110-
CTaTOYHO NIepe/laTh UMsI CJI0Baps U yAalsieMblil KJI0Y.

Hampumep, B cienyioiem rnpuMepe u3 cjaoBaps alien_0 ynpansercs K04 ‘points’
BMECTE CO 3HaYeHHUEM:

alien_© = {'color': 'green', 'points': 5}
print(alien_0)

O del alien_O['points']
print(alien_0)

Crpoka @ mpukasbiBaer Python yaamuth K04 'points' u3 cioBaps alien_o, a Takke
YAQJIUTD 3HaYeHUe, CBA3aHHOe C 9TUM KJI04oM. 113 BbIBOIa BUAHO, UTO KJII0Y 'points’
U €T0 3HAYEHNE 5 UCUE3NN U3 CIOBAPST, HO OCTANbHBIE TAHHbIE OCTATNCH Oe3 M3Mere-
HUIL:

{'color': 'green', 'points': 5}

{'color': 'green'}
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NPUMEYAHME
YUTUTE, YTO YAQNEHME Mapbl «K/OY—3HAYeHNEe» OTMEHUTb YXXE HE yaAacTCs.

CnoBapb C OAHOTUMNHBLIMMK obbekTamu

B nmpeapiiyem nmpumepe B caoBape coxXpaHsiach pazHoobpastast nH(opMaius
006 orHOM 00BeKTe (MIPUIEbIe U3 KOMIIbIOTEPHOH Urpbl). CI0Baph TAKKE MOXKET HC-
OJTb30BATHCS JIJIST XPAHEHUSI OTHOTO BU/a MH(MOPMAIIUU 0 MHOTUX 00bekTax. JlomycTum,
BBI XOTUTE MTPOBECTH OMPOC CPEIN KOJIJIET U Y3HATH UX JIIOOUMBIH SI3BIK TIPOTPAMMEPO-
BaHUsI. Pe3yJibTaThl IPOCTOTO OMPOCca YA0OHO COXPAHUTD B CJIOBAPE:

favorite_languages = {
'jen': 'python',

'sarah': 'c',
'edward': 'ruby’,
'phil': 'python’,

}

[Tapnt B catoBape B 910 3ammicu pa3GUTHI IO cTpokam. Kiriouamu sIBIISTIOTCS IMEHa y9acT-
HUKOB OTIPOCa, a 3HAYEHUSAMU — BhIOpaHHble UMY s13bikH. Eciiu BBl 3HaeTe, 4ToO 1715
OTIpefIeIEH ST CIOBAPs TTOTPebyeTcst Gosiee OMHON CTPOKH, HaKMUTe Kiaasuiry Enter mo-
cJie BBOJIA OTKPBIBaoNei ¢hurypHoit ckobk. CHabauTe CIAEMYIONIYIO CTPOKY OTCTYIOM
Ha OJ[H YPOBEHD (YeThIpe Mpobesia) U 3alUIIITe TIEPBYIO APy «KII0Y—3HAYEHUE, [0~
CTaBUB 32 Hell 3araTyio. [Tocse atoro mpu Haxkarny Enter Barir TEKCTOBBIH peraktop OyaeT
ABTOMATHYECKHU CHAGKATDH BCe TIOCTEIYIONIIE TTAPBI TAKUM K€ OTCTYTIOM, KaK Y TePBO.

3aBepINuB OTpeiesIeHIe CI0Bapst, 106aBbTE 3aKPBIBAIOIIYIO (DUTYPHYIO CKOOKY B HOBOI
CTPOKE ITocCJie HOCJIeZ[HefI I1apbl «KJIIOY—3Ha4Y€HUue» 1 CH3.6,/II/IT6 €€ OTCTYIIOM Ha OJInH
YPOBEHb, 4TOOBI OHa ObIJIA BRIPOBHEHA TI0 KJII0UaM. 3a MOCJeIHEN Mapoil Tak/Ke PEKOMEH-
IYETCsT BRITIOYHTD 3ATSITYI0, 4TOOB! TPH HEOOXOMMOCTH Bee GBITIO TOTOBO K I0GaBIEHHIO
HOBO Mapbl «KJII0Y—3HaueHue» B cJeyIoniell CTpoke.

MPUMEYAHUE

B 60/1bLIMHCTBE PEAAKTOPOB MPeayCMOTPEeHbl (hyHKLUMK, yrpoLaolme hopMaTUpoBaH1e pacilMpeHHbIX
CMCKOB ¥ C/IOBapeli B onncaHHOM cTune. Takke CyLecTBYIOT Apyrie pacnpocTpaHeHHble cnocobbl (op-
MaTUPOBaHWA A/IMHHbIX CI0BApeil — Bbl MOXKETE CTOMKHYTLCS C HUMY B BalLEM PeAaKTope Wiu B ApyroM
MCTOYHMKE.

Jl1s1 3a1aHHOTO UMEHH y4aCTHHKA OIIPOCa 9TOT CJI0BAPh IO3BOJISIET JIETKO OIPEIEIUTD
€ro JII0OUMBIH SI3BIK;

favorite_Llanguages.py

favorite_languages = {

'jen': 'python’,

'sarah': 'c',

'edward': 'ruby',

'phil': 'python',
O print("Sarah's favorite language is " +
(2] favorite_languages|['sarah'].title() +
P oy
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Y1065 y3HaTb, KaKOI SI3BIK BbI6paH oJIb30BaTesIeM C UMeHeM Sarah, Mbl 3alipallinBaeM
cjeayltoliee sHaueHme:

favorite_languages['sarah']

ITOT CUHTAKCHC UCIIOJIb3YeTCs B KOMaH/Ie BbIBo/a @, a pe3ysIbTaT COIEPKUT 3HAYCHHE,
CBSI3aHHOE C KJTIOUOM:

Sarah's favorite language is C.

ITOT IPUMEP TAKKe MOKA3BIBAET, KaK PasOUTh JJIMHHYIO KOMaH/y print Ha HECKOJIBKO
crpok. Ci1oBO print Kopoue OOJIBIIMHCTBA UMEH CJIOBAPEL, TO3TOMY €CTh CMBICJI BKJTIO-
YHTH [IEPBYIO YaCTh BBIBOAMMOTO TEKCTA CPa3y sKe 3a OTKPBIBAMIIEH KPYTioil ckob-
kol @. Beibepute TOUKY, B KOTOPOI Oy/eT pa3béuBaThCst BHIBO, U 0OGABHTE OMEPATOP
KOHKaTeHalu (+) B KoHell 11epBoii crpoku @. Hasxmure Enter, a satem knasuiny Tab
[T BBIDABHUBAHUS BCEX MMOCEYIONIMX CTPOK HA OIUH YPOBEHD OTCTYIIA IO/l KOMAH/IOM
print. 3aBepIIKB MOCTPOEHIE BBIBO/IA, IOCTABLTE 3aKPHIBAIOIIYIO KPYTJIYIO CKOOKY B TIO-
ciennel crpoke 6Joka print ©.

YNPAXXHEHUSA

6-1. YenoBek: MCMonb3yiiTe ClI0Bapb AN COXPaHEHWS MHGOPMaLMM 06 M3BECTHOM BaM Yeno-
Beke. CoxpaHuTe UMsi, haMunmio, BO3pacT M ropof, B KOTOPOM XMBET 3TOT Yenosek. CrnoBapb
[O/DKEH COEPXaTb KIOUM C TaKUMK MMeHaMK, Kak first_name, last_name, age v city. BoiBeanTe
KaXabl hparMeHT MHbOPMaLMK, XPaHSLLMIICA B ClIOBape.

6-2. JliobuMble YMcna: UCronb3yiTe CoBapb A XpaHeHUsl NobuMbIX yucen. Bosbmute nsTb
VMEH M UCMONb3yHTe UX Kak Kouv cnosaps. Mpuaymaiite nobrMoe Y1Cio Ans KaXaoro Yeno-
BEKa 1 COXpaHUTE ero Kak 3Ha4yeHue B clioBape. BbiBeanTe MMS KaxAoro YesnioBeka 1 ero nobu-
MOe uuncrio. YTobbl 3agaya cTana 6onee MHTEPECHON, ONPOCUTE HECKObKUX APpY3el 1 cobepute
pearnbHble AaHHbIE ANs CBOEN MPOrpaMMbl.

6-3. noccapwii: cnoapu Python MoryT ucnonb3oBaTbcsi ANsi MOAENMPOBAHUSI «HACTOSILLEro>»
cnosaps (4YTobbl He co3AaBaTh MyTaHWLbl, HA30BEM €r0 «rJ10CCapuem»).

e BcrnoMHuTE NSATb TEPMMHOB M3 001aCTV NPOrpaMMMPOBaHMWsI, KOTOPbIE Bbl Y3Hanu B npe-
[blAYLIMX rMaBax. Micnonb3yiiTe 3Tv C/10Ba Kak KIo4M Foccapusl, @ UX onpeaeneHuns — Kak
3HaYeHus.

e BbiBeauTe Kaxaoe CI0BO M €ro onpefesieHve B akKypaTHO OT(OpMaTMPOBAaHHOM BUAE.
Hanpumep, Bbl MOXETE BbIBECTU C/IOBO, 3aTEM [ABOETOUME U OMPEAENIEHNE; WU XKE CI0BO
B OAHOW CTPOKE, @ ero OrpejenieHne — C OTCTYNOM B C/ieayHoLei CTpoke. Vicnonb3ayiiTe
CvMMBOJ HOBOW CTpoku (\n) ANsi BCTaBKM MyCTbIX CTPOK MEXAY Napamu «CroBO-Ornpeaene-
HVe» B BbIXOAHbIX AaHHbIX.

MNepebop cnosaps

CuoBapb Python mosker cozepskaTh Kak HECKOJIBKO Map «KJII0Y—3HaYeH1es, TaK U M-
JIMOHBI TakuX nap. IIOCKOJIbKY B CJI0OBape MOKET XPaHUThCs OOJIbIION 00beM JaHHbIX,
Python mpezgocrasisier cpeicTsa ajst mepebopa ajeMeHTOB cioBaps. VHbopMarms
MOJKET XPAHUTBCS B CIOBAPSX [0-PA3HOMY, I09TOMY IIPELYCMOTPEHBI PasHbIe CIIOCOOBI
nepebopa. IIporpamma MosKeT repeOparh Bee Iaphbl «KJII04—3HaueHne» B CI0Bape, TOJIb-
KO KJIIOYH WJIU TOJBKO 3HAYEHUSL.
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Mepebop Bcex Nap «KJloY—3HauYeHme»

IIpeskie YeM 03HAKOMUTBCS ¢ Pa3HbIMU ciiocobamu mepebopa, PaCCMOTPUM HOBBIN
CJIOBapb, NPeIHAZHAYCHHBIN IS XpaHeHust MHPOPMAIMK O 1MoJib30oBarese Beb-caiiTa.
B cremyrommem cioBape XpaHUTCST MM TTOJIb30BATEIs, €T0 UM 1 (haMUJIHS:

user_0 = {
'username': 'efermi’',
'first': 'enrico’,
'last': 'fermi',
}

To, 4TO BB y:Ke y3HaAIU B TOH TJIaBe, MO3BOJUT BaM 0OpaTUThCA K I11060MY
orgeabHOMY aTpubyTy user_0. Ho 4To eciii Bbl XOTUTE IIPOCMOTPETD 6C€ JaHHbIE
U3 CJI0Baps HTOTO 1OJAb30BaTeNA? J[JIs 5TOTO MOKHO BOCIIOJIb30BaThCs 11epebopoM
B IIUKJIE for:

user.py
user_0 = {
'username': 'efermi’,
'first': 'enrico',
'last': 'fermi',
}
O for key, value in user_@.items():
2] print("\nKey: " + key)
(3] print("value: " + value)

Kak Mb1 BuiiM B Touke @, uTo6ObI HAIMCATD UK for [Ist cJIoBapst, He0OXOANMO CO3/IaTh
MIMEHa JIJIST IBYX MEPEMEHHBIX, B KOTOPBIX OY/IET XPAaHUTHCS KJIFOU M 3HAUCHUE U3 KaXK[0I
Maphbl «KJII0U—3HAUCHNIEe>, DTUM JBYM [TePEMEHHBIM MOKHO ITPUCBOUTH JIIO0BIC TMEHA —
€ KOPOTKUMHU OZHOOYKBEHHBIMU UMEHAMU KOJi OyzieT paboTaTh TOYHO TaK JKe:

for k, v in user_0.items()

Bropast mosioButa komMaH/sI for B Touke @ BKIToUaeT B cebst UM CIOBAPSI, 32 KOTOPHIM
cJIelyeT BbI30B MeTo/Ia items (), BO3BpAIIAIOIINI CIIMCOK T1ap «KJ04—3HadeHues. [k
for coxpaHseT KOMIIOHEHTHI ITapbl B /IBYX YKa3aHHbBIX llepeMeHHbIX. B ripeablyiiem mpu-
Mepe Mbl UCIIOJIb3Y€eM IIepeMeHHbIE JIJIs BbIBO/[a KasK/[OTO KJII0Ya V, 34 KOTOPBIM CJIe/[yeT
CBsI3aHHOE 3HaYeHne w. "\n" B IePBOI1 KOMaH/Ie print rapaHTUpyeT, YTo Tepe/] KaKI0n
Mapoit «KI0Y—3HAYeHe» B BHIBOJE OY/IET BCTABJIEHA MyCTasd CTPOKA:

Key: last
Value: fermi

Key: first
Value: enrico

Key: username
Value: efermi

CHoBa O6paTI/ITe BHUMaHHE Ha TO, YTO IMapbl «KJIIOUY—3HAYCHNE» HE BO3BPAITAIOTCA
B IIOPAJIKE X XpaHEHUA /laKe ITPpU Hepe6ope B CJIOBape. PythOIl HE UHTEPECYET MOPAILOK
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XpaHEHU Map «KJAI0Y—3Ha4Y€HUE»; OTCJIEKNBAIOTCA TOJIBKO CBA3U MEXK/Y OTAC/IbHBIMN
KJII0OYaMU 1 UX 3HAYCHUAMMU.

ITepeGop Beex map «KJIOUY—3HAYEHHME» OCOOEHHO XOPOIIO paboTaeT JJIsh TAKUX CJIO-
Bapeli, kKak B mpuMepe favorite_languages.py Ha c. 106: To ecTpb 1715 cioBapeit, xpa-
HSIIUX OJWH BUJ MH(GOPMAIIMK CO MHOIMMHK pasHbIMK KJiodamu. [lepebpas cioBapb
favorite_languages, Bbl [IOJIYYHTE MMS KaxKI0T0 YeJ0BEKa U ero JI0OUMbII A3bIK
nporpaMMupoBanus. Tak Kak KJI0Y BCEr/ia COAEPKUT UM, & 3HAUEHUE — SI3BIK MTPO-
rpaMMUPOBaHUsI, B IIUKJIE BMECTO UMEH key U value UCIIOJIb3YIOTCS TIepEMEHHbBIE hame
n language. C TakuM BbIGOPOM MUMEH YUTATENIO KoJa Oy IeT IIPOLIIe CIeUTh 3a TEM, YTO
IPOUCXO/IUT B ITUKJIE:

favorite_Llanguages.py
favorite_languages = {
'jen': 'python',

'sarah': 'c',
'edward’': 'ruby’',
'phil': ‘'python',
¥

©® for name, language in favorite_languages.items():
(2] print(name.title() + "'s favorite language is " +
language.title() + ".")

Koz B Touke @ npukassiBaer Python nepeGpaTh Bee mapbl «KJI0U—3HAYEHKE> B CJIOBAPE.
B nporiecce nepebopa map KJIiou COXpaHseTcs B IIEPEMEHHOI name, a 3HaYeHne — B IIepe-
MeHHOI language. C 3TuMU cojiepKaTebHbIMU UMEHAMU HAMHOTO TIPOIIe TTOHATD, YTO
JleJ1aeT KoMaHia print B Touke @.
Bcero B HeckobKux CTPOKaXx KO/la BbIBO/IUTCS BCA I/IH(bOpMaIII/IH 13 olpoca:

Jen's favorite language is Python.

Sarah's favorite language is C.

Phil's favorite language is Python.
Edward's favorite language is Ruby.

Taxoii c11oco6 nepebopa TOUHO Tak e paboTaeT U B TOM CJIydae, eClIU B ¢oBape OyayT
XPAHUTHCST PE3YTBTATHI OMTPOCA THICAY U [Ta’Ke MIJITHOHOB JIO/IEH.

Mepebop Bcex Koyel B CrioBape

Meron keys () yanoGeH B Tex ciaydasx, Korja Bel He cobupaeTech paboTaTh CO BCEMU
3HaueHUAMU B ciaoBape. IlepeGepem cioBapp favorite_languages 1 BbIBEJeM UMeHa
BCEX JIIOJIel, y4aCTBOBABIIUX B OTIPOCE:

favorite_languages = {
'jen': 'python',

'sarah': 'c',
'edward’': 'ruby’',
'phil': 'python',
b

©® for name in favorite_languages.keys():
print(name.title())
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Crpoka @ mpukassiBact Python ussieun 13 cioBapst favorite_languages Bce KIOUN
U TIOCJIEZI0BATEILHO COXPAHATH UX B IEPEMEHHON name. B BBIXOIHBIX JJAHHBIX [TPE/ICTAB-
JIEHBI IMEHA BCEX JIIOJIEH, yYaCTBOBABIIUX B OIIPOCE:

Jen
Sarah
Phil
Edward

Ha camom jiesie iepeGop KITI0Uei HCIOMb3yeTest TI0 YMOJTYAHIIo TIPH iepebope CIoBaps,
TaK YTO ATOT KO/ Oyz1eT paboTaTh TOUHO TaK JKe, KAK €CJr Obl BbI HATTMCATH

for name in favorite_languages:

BMECTO...

for name in favorite_languages.keys():

I/ICHOJIBBYI';ITG SIBHBII BBI30B METO/IQ keys (), ecJii BbI cUMTaETe, YTO OH YHPOCTUT YTEHUE
Baliero Koaa, — WJIM OITYCTHUTE €ro IPpU JKeJTaHn .

Yro6br 06paTUTHCS B IUKJIE K 3HAYEHUIO, CB3AHHOMY € MHTEPECYIONMM Bac KJIIOYOM,
UCIoAb3YyHTE TeKymuil Koy, JIJ1s mpuMepa BbIBeeM /ISl Hapbl Apy3eil cooblenue
0 BBIOpaHHOM UMH sA3bIKe. MBI mepebepeM UMeHa B CI0Bape, Kak 5TO JeIal0Ch paHee,
HO, KOT/Ia MMsI COBIAJAeT C UMEHEM OJJHOTO U3 APy3eH, mporpamMma OyeT BHIBOANUTD
crenyaabHoe cooblienne 06 uxX J0OMMOM A3bIKe:

favorite_languages = {
'jen': 'python',

'sarah': 'c',
'edward': 'ruby',
'phil': 'python',
X

©® friends = ['phil', 'sarah']
for name in favorite_languages.keys():
print(name.title())

(2] if name in friends:
print(" Hi " + name.title() +
", I see your favorite language is " +
(3] favorite_languages[name].title() + "!")

B Touke @ CTPOUTCS CIIMCOK APY3€el, A1 KOTOPBIX JOJIKHO BBIBOIUTHCS COOOIIEHME.
B 1ikJie BBIBOJAMTCS UMST OUEPEIHOTO YYACTHIKA OITPOCa, a 3aTeM B TOUKe @ mporpam-
Ma IIPOBePsIET, BXOAUT JIM TEKYIIee UMS B CIIMCOK Apy3eil. Ecin uMst BXOAUT B CIIHCOK,
BBIBOJIUTCS ClIEIUAIbHOE IPUBETCTBYE ¢ YIIOMUHAHUEM BbIOPAHHOIO si3biKa. dT0OBI
MOJIYYHTh SI3BIK B TOUKE ©, MBI UCIIONb3YEM UM CJIOBAPST U TEKYIllee 3HAUCHUE name
Kak KJio4. VIMsI BBIBOAUTCS /I BCEX YUYACTHUKOB, HO TOJIBKO JIPY3bs IIOJIyYAOT elle
U cliernajbHoe coob1enue:

Edward
Phil

Hi Phil, I see your favorite language is Python!
Sarah
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Hi Sarah, I see your favorite language is C!
Jen

MeTton keys () TakKe MOXKET NCIIOTB30BATHCS 71T TPOBEPKU TOTO, Y4aCTBOBAJ JI KOH-
KPETHBIH YeJIOBEK B OTIPOCE:

favorite_languages = {
'jen': 'python',

'sarah': 'c',
'edward': 'ruby’,
'phil': 'python’,
}

©® if 'erin' not in favorite_languages.keys():
print("Erin, please take our poll!")

Meton keys () He orpaHUYMBaeTCs IepPebOPOM: OH BO3BPAIIACT CITMCOK BCEX KIIOYEH,
u cTpoka @ TIPOCTO MPOBEPSIET, BXOAUT JIH KJTI0Y 'erin' B cHUCOK. Tak Kak KoY B CITH-
CKE OTCYTCTBYET, TPOrPaMMa BBIBOJUT COOOIICHIE:

Erin, please take our poll!

YnopsiioueHHbIn nepebop Kntoyel crnosaps

CiioBapb BeeT/ia TOAJICPKUBAET CBI3b MEKLY KITFOUOM M CBS3aHHBIM C HUM 3HaYCHHEM,
HO TIOPS/IOK TIOJIyYeHUs 3JIEMEHTOB U3 CJIOBapsl Helpe/ckazyeM. Biipoyem, aTo He co-
31aeT mpobJIeM, OTOMY YTO OOBIYHO TPEOYETCs JIUIID OTYIUTh TPABUILHOE 3HAUCHIE,
CBSI3aHHOE C KayK/IBIM KJIIOUOM.

Opu U3 criocobOB MONYUYEHNsE 9JIEMEHTOB B OIPEIETIEHHOM MOPSI/IKE OCHOBAH Ha COp-

TUPOBKe KJII0Yeld, BO3BpaIlaeMbIX ITUKJIOM for. {15 IostydeHus yrnopsi[oueHHON KON
KJTIOU€eil MOJKHO BOCITOJTb30BaThCs (hyHKITMEN sorted():

favorite_languages = {
'jen': 'python',

'sarah': 'c',
'edward': 'ruby’,
'phil': 'python',
}

for name in sorted(favorite_languages.keys()):
print(name.title() + ", thank you for taking the poll.")

JTta KomMaH/a for He OTJIMYAeTCs OT APYTUX KOMaH/[[ for, ecii He CUUTATh TOTO, YTO
MeToJ] dictionary.keys() 3akJioueH B BbI30B (hyHKIMK sorted(). ITa KOHCTPYKIIHUS
npukaspiBaeT Python BbiaTh CIIMCOK BeeX KJIOYEH B CI0Bape U OTCOPTUPOBATH €T0
nepes TeM, Kak rnepebuparh ajeMeHThl. B BbIBOJE TIEPEUNCIIeHBI BCE MOJIb30BaTENH,
Y4YacTBOBABIIIKE B OTIPOCE, & UX UMEHA YIIOPS/I0YEHBI 110 al(haBUTY:

Edward, thank you for taking the poll.
Jen, thank you for taking the poll.
Phil, thank you for taking the poll.
Sarah, thank you for taking the poll.
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Mepebop BCceX 3HAUYEHMI B CloBape

Eciiu Bac nipeskjie Bcero MHTEpeCyIoT 3Ha4eHus, CoJieprkallecs B CJ10Bape, UCIoIb3yiTe
MeTo/ values () IS TIOJYYEHUsT CIIMCKA 3HAaYeHuit 6e3 kiroueil. JlomycTuM, Bbl XOTHUTE
MPOCTO MOJYYHUTh CIIMCOK BCEX SI3BIKOB, BBIOPAHHBIX B OIIPOCE, U BaC HE HHTEPECYIOT
HMEHa JIfojieil, BRIOPaBITIX KaK bl SI3BIK:

favorite_languages = {
'jen': 'python',

'sarah': 'c',
'edward': 'ruby',
'phil’: 'python',
}

print("The following languages have been mentioned:")
for language in favorite_languages.values():
print(language.title())

Komanja for ynrtaer kaxjoe 3HaueHUE U3 CJIOBApsA U COXPAHSAET ero B IepeMEHHOM
language. ITpu BbIBOJIE HTHX 3HAUYEHUIT OY/IET TIOTYUEH CITUCOK BCEX BHIOPAHHBIX SI3BIKOB:

The following languages have been mentioned:
Python

C

Python

Ruby

3HaueHrsT M3BJIEKAIOTCST U3 CIOBapst Ge3 MPOBEPKH Ha BO3MOJKHBIE TIOBTOpeHus. JIist He-
GOJBIINX CJIOBAPEI ATO MOKET OBITH TIPUEMIIEMO, HO B OTPOCAX € GOJBITUM KOJTMIECTBOM
DECTIOHIEHTOB CITHCOK OY/IET COMEPKATH CTUMIKOM MHOTO TyOarKaTtoB. UTOGBI TOMTYIUThH
CITMCOK BBIOPAHHBIX SI3BIKOB 6€3 TIOBTOPEHUTT, MOSKHO BOCTIOTB30BATHCS MHONCECMBOM (Set).
MHOKeCTBO B 1IEIOM TIOXOKE Ha CIIUCOK, HO BCE €TI0 AJIEMEHTBI JIOJIKHBI GbITh YHUKATLHBIMHU:

favorite_languages = {
‘jen': ‘'python’,

'sarah': 'c',
'edward': 'ruby',
'phil': 'python',

}

print("The following languages have been mentioned:")
© for language in set(favorite_languages.values()):
print(language.title())

Korpa crivcok, cofepskaniuii 1y0amKaThl, 3aKJI09aeTcst B BbI30B set (), Python Haxomur
YHUKAJIbHbIE 9JIEMEHTBI CITUCKA W CTPOUT MHOKECTBO U3 9TUX 3JIeMEHTOB. B Touke @
set() WCHOJIB3YETCS JIJIsT U3BJIEUEHUST YHUKAJIbHBIX SI3bIKOB U3 favorite_languages.
values(). B pesysbraTe co3maercst He coepyKaIiuil [yOJUKaTOB CIIMCOK SI3BIKOB TIPO-
TPaMMUPOBAHUS, YIIOMSIHYTBIX YIaCTHUKAMU OTIPOCa:

The following languages have been mentioned:
Python

¢

Ruby
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B xozie naspreiiniero ugydenus Python Bbl yacto Gyzere oGHapyKUBaTh BCTPOCHHbBIE
BO3MOKHOCTH SI3bIKa, KOTOPbIE TIOMOTAIOT C/eJIaTh ¢ JaHHBIMU UMEHHO TO, YTO BaM
TpebyeTcs.

YMNPAXXHEHUSA

6-4. [noccapuii 2: Tenepb, KOrAa Bbl 3HAeTe, Kak nepebpaThb 3eMeHTbI CI0Baps, YNpPOCTUTE KOA
U3 YNpaXKHEHUs 6-3, 3aMEHMB CEPUIO KOMAHZ print LMK/IOM, NepebUpaloLwmM KoM U 3HAUeHus
cnosapsl. Korzia Bbl 6yaeTe yBepeHbl B TOM, YTO LMK paboTaeT, Ao6aBbTe B F10CCapHii eLue nsaTh
TepMuHOB Python. Mpu NOBTOpPHOM 3arycke NporpaMMbl HOBbIE C/IOBA W 3HAYEHMS! AOMKHbI BbITb
ABTOMATUYECKM BKIIOYEHBI B BbIBOA.

6-5. Peku: co3panTe cnioBapb C TpeMsi 60/IbWMMM pekaMy U CTpaHaMu, MO KOTOPbIM MpoTekaeT
Kaxxaas peka. OaHa 13 BO3MOXHbIX Nap «Kito4—3HaveHne» — ‘nile’: ‘egypt’.

e Vicnonb3yite Uk ASist BbIBOAA COOBLLEHMS C YNIOMUHAHUEM PEKU U CTpaHbl — HampuMep,
«The Nile runs through Egypt.»

e lcrnonb3yliTe UMK 1St BbIBOAA HA3BaHUS KXXAOW PeK, BKIOYEHHOW B C/I0BApb.
e lcrnonb3yiiTe UMK 1St BbIBOAA HAa3BaHWS KXXAOWM CTPaHbl, BKIIIOUYEHHON B C/IOBapb.
6-6. Onpoc: BosbMuTe 3a ocHoBy kop favorite_languages.py (c. 106).

o Co3pgaiTe CMUCOK MtOAEN, KOTOPbIE AOMKHbI Y4acTBOBATb B OMPOCE MO MOBOAY JIHO6MMO-
ro 3blka MPOrpaMMMPOBaHKs. BKIOUNTE HEKOTOPLIE MEHA, KOTOPbIE YXKE MPUCYTCTBYIOT
B CMICKE, 1 HEKOTOPbIE MMEHA, KOTOPbIX B CMIUCKE ELLE HET.

o [lepebepuTe CrMCOK N0AEN, KOTOPbIE A0/KHbI YHaCTBOBATh B ONPOCe. ECiv oM ke npoLu-
JIX OMpoC, BbIBEAWUTE COOB6LIEHNE C 611aroAapHOCTbO 3a ydacTve. ECim OHM ele He mpo-
XOZU/N OMPOC, BbIBEAWUTE COOBLUEHME C NPEASIOKEHUEM MPUHATL YYacTHE.

BnoxeHue

WNHorna HYKHO COXPAaHUTh MHOKECTBO CJIOBAapeil B CIIUCKE UJIM COXPAHUTH CIH-
COK Kak 3HaueHme ajeMeHTa ciaoBapsi. Co3manme CI0XKHBIX CTPYKTYP TaKOTO poja
Ha3bIBaeTCs 80JceHuemM. Bbl MOKeTe BIOKUTH MHOJKECTBO CJIOBapell B CHUCOK,
CIIMCOK 3JIEMEHTOB B CJIOBAPh WJU JIaXKe CI0BAPh BHYTPb APYyroro ciroBaps. Kak
HaTJISIJTHO TIOKA3bIBAIOT CJIeIYIONHE IIPUMEPHI, BIOKEHNE — YPe3BbIYaliHO MOITHBIN
MeXaHU3M.

Cnncok crnoBapeW

CuioBapb alien_0 cozep:RuT pazHooOpasHyIo nHbOPMAIUO 00 OJHOM MPUIIENbIIE, HO
B HEM HET MecTa /Uil XpaHeHus nH(GOPMaIU 0 BTOPOM TIPUINEIbIlE, He TOBOPS yiKe
0 TIeJTOM 3KpaHe, 3abutoM mpuiienbiiami. Kak emogesuposats (ot Bropskenus? Ha-
MpuMep, MOKHO CO3/IaTh CIIMCOK TIPUIIENbIIER, B KOTOPOM KaXKIbII 2JIEMEHT TIPEICTAB-
JisieT cob6oit croBaph ¢ nHpopMalreil o mpuiiesbiie. Creayomuil Kox CTPOUT CITUCOK
13 TPeX IPUILETbIIEB:

aliens.py

alien_© = {'color': 'green', 'points': 5}
alien_1 = {'color': 'yellow', 'points': 1@}
alien_2 = {'color': 'red', 'points': 15}



114 naea 6 ¢ Cnosapu

©® aliens = [alien_©, alien_1, alien_2]

for alien in aliens:
print(alien)

CHayajia CO3/1al0TCA TpHU CJj10Baps, Ka)KlIbIﬁ N3 KOTOPBIX IIPEACTABJIAET OTAEJIbHOIO IIPpH-
IIeJibIa. B touke @ K&)Kﬂblﬁ CJIOBapb 3aHOCHUTCA B CITMCOK C UMEHEM aliens. HaKOHeH,
mporpaMma repebupaeT CIucoK U BBIBOAUT KaKIOTO TIPHIIEJIbIIA;

{'color': 'green', 'points': 5}

{'color': 'yellow', 'points': 1@}

{'color': 'red', 'points': 15}

Koneuno, B pealucTHUHOM TIpuMepe OYyAyT UCIOJIb30BaThesA Golee TPEX MPUIIE/IbIIEB,
KOTOpbIe OYAyT TeHePUPOBAThCA aBTOMATHYECKH. B ciemyiomeM npuMepe GyHKINsI
range() cozmaet ot u3 30 MPUTIIEITBIEB:

# CospaHMe MyCTOro CNUCKa ANA XpaHeHWA npuwenbLes.

aliens = []

# Co3paHune 30 3esieHblX npuwesbLUes.

for alien_number in range(30):
new_alien = {'color': 'green', 'points': 5, 'speed': 'slow'}
aliens.append(new_alien)

o0

# BbiBOA, nepBbIX 5 MpuwenbLes:
® for alien in aliens[:5]:
print(alien)
print("...")

# BblBOJ, KONWMYECTBa CO3JaHHbIX MpuUlleNibLeB.
© print("Total number of aliens: " + str(len(aliens)))

B mawase mpumepa CuCOK JI7IsT XPAHeH ST BCEX MPUIIETbIEB, KOTOPbIE GYIYT CO3MAMBI,
mnyct. B Touke @ dynkiusg range () BO3BpallaeT MHOXKECTBO YUCEN, KOTOPOE TTPOCTO
coobmraer Python, ckosbko pas moJkeH NOBTOPATHCS TIMKIL [ITPU KaskIoM BBITIOJTHEHUH
IIMKJIa CO3/IAETCS HOBBIH TIpHiiesiel] @, KOTOPBIH 3aTeM 06aBIISAETCS B CIIMCOK aliens ©.
B touke @ cpe3 UCHONb3yeTCs IS BBIBO/IA TIEPBBIX TISATU TIPUIIETBIIEB, 2 B TOUKEe ©
BBIBOJIUTCS JIJIMHA CIIUCKA (JIJIST IEMOHCTPAIIMK TOTO, YTO [IPOrPaMMa JeHCTBUTENbHO
crenepupoBasa Bech (ot u3 30 mpullesnbIEeB):

{'speed': 'slow', 'color': 'green', 'points': 5}
{'speed': 'slow', 'color': 'green', 'points': 5}
{'speed': 'slow', 'color': 'green', 'points': 5}
{'speed': 'slow', 'color': 'green', 'points': 5}
{'speed': 'slow', 'color': 'green', 'points': 5}

Total number of aliens: 30

Bce npurirebibl 001a1a10T OMHAKOBBIME XapaKTepucTHKaMu, Ho Python pacemarpu-
BaeT KaK/[OT0 TIPUIIETbIIa KaK OT/AETbHBINA 0O0BEKT, UTO TIO3BOJISIET U3MEHSITh ATPUOY ThI
Ka)K/IOTO BJIQJIEJIbIIa 110 OTAeJbHOCTH.

Kaxk paborath ¢ Takum MHOKecTBOM? [IpesicTaBbre, 4TO B 9TOM MIpe HEKOTOPBIE TIPH-
IIEJTHIIBI U3MEHSIOT [[BET U HAYMHAIOT [BUTAThCs ObicTpee. Korma mpuxoauT BpeMst
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CMEHDI 1IBETOB, MBI MOKEM BOCII0JIb30BATHCS IIUKJIOM for U KOMaH/0i1 if 1715 usme-
HeHus 1Beta. Hanpumep, 4ToObI IPEBPATUTD MEPBBIX TPEX MPUIIEIEB B JKEJITHIX,
JABUTAIOIINXCS CO CPeTHEH CKOPOCTBIO M MPUHOCIMNX UTPOKY Mo 10 0IKOB, MOXKHO
JeICTBOBATD TaK:

# Co3paHue MycTOro cnucka AR XpaHeHWUsa MpuwenbLes.
aliens = []

# CospaHue 30 3eneHblX npuwenbLes.

for alien_number in range (0,30):

new_alien = {'color': 'green', 'points': 5, 'speed': 'slow'}
aliens.append(new_alien)

for alien in aliens[0@:3]:

if alien['color'] == 'green':
alien['color'] = 'yellow'
alien['speed'] = 'medium’

alien['points'] = 10

# BbiBOA MepBbIX 5 npuwensLes:
for alien in aliens[0:5]:
print(alien)

print("...")

YT00bl UBMEHUTD IIEPBBIX TPEX MIPUIIIEIIbILIEB, MbI IIepeOMpPaeM dJIEMEHThI CPe3a, BKII0Ya-
OIIETO TOJILKO TIEPBBIX TPEX IPUIIE/IbIEB. B 1aHHbIII MOMEHT BCe TIPUIIIETIBIIbI 3€JIeHbIE
('green'), Ho Tak Oy/ieT He BCera, IOATOMY MbI IUILIEM KOMaHAY if, KOTOpas rapaHTH-
PYET, 4TO U3BMEHAThCS OYYT TOJIBKO 3€JIeHble IPUIIebiibl. EC/U npuieer 3eJeHbli,
TO €TO IIBET MEeHsIeTCS Ha JKeIThIH ('yellow'), CKOPOCTh Ha cpemHIoo ('medium'), a Ha-
rpajia yseanunBaercst 10 10 0oukoB:

{'speed': 'medium', ‘'color': 'yellow', ‘'points': 10}
{'speed': 'medium', ‘'color': 'yellow', 'points': 10}
{'speed': 'medium', ‘'color': 'yellow', ‘'points': 10}
{'speed': 'slow', 'color': 'green', 'points': 5}
{'speed': 'slow', 'color': 'green', 'points': 5}

ITuKIT MOKHO PACITUPHUTD, T06ABUB OJIOK elif JIst IPEeBpaIleHNsT JKEITHIX TPUIIETbIEB
B KPAaCHBIX — OBICTPBIX ¥ TIPUHOCSIIMX UTPOKY 10 15 04Kk0oB. MBI He cTaHEM IPUBOINTH
BECb KO/, a LINKJI BBITVIAAUT TaK:

for alien in aliens[0:3]:

if alien['color'] == 'green':

alien['color'] = 'yellow'

alien['speed'] = 'medium’

alien['points'] = 10

elif alien['color'] == 'yellow':

alien['color'] = 'red’
alien['speed'] = 'fast'’
alien['points'] = 15

Pemenne ¢ xpaneHneM coBapeii B CIUCKE JOCTATOUHO YACTO BCTPEYAeTCs TOT/A, KOTIa
KayK/Iblil CJIOBaph COAEPIKUT PasHble arpubyThl 0HOTO 00bekTa. Hampumep, BbI MOKeTe
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CO3/IaTh CJIOBAPD JIJIS KAsKI0TO TOJIh30BATEISA CAllTa, Kak 9T0 ObIJIO CIIETaHO B TPOrPaM-
Me user.py Ha c. 108, u coxpaHuTb OT/eIbHbBIE CJIOBAPH B CITHCKE C MMEeHEM users. Bce
CJIOBApPU B CIHCKE J0JKHBI UMETh OIMHAKOBYO CTPYKTYPY, UTOOBI BB MOTJIN MiepeOpaTh
CIUCOK U BBITIOJIHUTD C KasKIBIM OGBEKTOM CJIOBAPSI OIHU U T€ XK€ OTEPAIIH.

Cnuncok B cnosape

WHora 6brBaeT yaoOHO MOMECTHUTD CIIUCOK B CJIOBApPh, BMECTO TOTO YTOOBI TIOMEIIATh
cJI0Bapb B crucok. [IpencraBbre, Kak Gbl BBl OMCAIN B TIPOTPAMME 3aKA3aHHYIO MHUIIILY.
Ecau orpanuyuTbCs TOIBKO CIIUCKOM, COXPAHUTD YIACTCA pa3Be 4To CIUCOK JOIOJIHe-
Huil K marie. TIpyu uenosib30BaHIK CJIOBapst CIIUCOK JOTIOJHEHHI MOKeT ObITh BCETO
JIAIID OJTHUM aCIIEKTOM OITMCAHUSI TUIIIIbL.

B caenyromem mpumMepe 17151 KaxK 10 TUIIBI COXPAHAIOTCA JBa BU/ia MHMOPMAIIUU: THTT
TecTa ¥ CIUCcoK gonoaHennii. Cliucok JONOJIHEeHUI IpefcTaBageT coO0il 3HadeHue,
CBSI3aHHOE C KJII0YOM 'toppings'. UTOOBI HCTTOIB30BATH HJIEMEHTHI B CITUCKE, HYKHO
yKa3aTh UMSI CJIOBAPS M KJIIOY 'toppings', KaK 1 JJIst JIIOOOIO JAPYroro 3HaYeHust B CJI0-
Bape. BMecTo o1HOTO 3HAYeHUsT OYET TTOTyUYeH CIMCOK JAOMOTHEH M

pizza.py
# CoxpaHeHue WMHPOpMALMKM O 3aKa3aHHOW nuuue.
O pizza = {
'crust': 'thick’,

'toppings': ['mushrooms', 'extra cheese'],

# OnucaHve 3akasa.
® print("You ordered a " + pizza['crust'] +
"with the following toppings:")

'-crust pizza " +

©® for topping in pizza['toppings']:
print("\t" + topping)

Pa6Gora naunnaercst B Touke @ co ciaoBaps ¢ uHdopmaieil o 3aKkasaHHON MUIILLE.
C xJrfo4oM B cioBape 'crust' cBI3aHO CTPOKOBOe 3HavYeHue 'thick'. C apyrum Kiodom
'toppings' CBA3aHO 3HAUEHUE-CIIMCOK, B KOTOPOM XPAaHATCA BCe 3aKa3aHHbIe J[OI10JI-
HeHust. B Touke @ BBIBOIUTCS OIMCAHKE 3aKasa Mepejl Co3aHneM MUkl IToObI BbI-
BECTH CTIMCOK JOTOJTHEHNUT, MBI HCTIOJIb3yeM KJIiod ' toppings ', a Python 6eper criicok
JIOTIOJTHEHU M U3 CJI0Bap4.

Curenyoriee coo0IIeHEe OMUCHIBAET MUIIILY, KOTOPYIO Mbl COGUPAEMCsI CO3/IaTh:

You ordered a thick-crust pizza with the following toppings:
mushrooms
extra cheese

Broxenune ciicka B CJIOBAapPb MOJKET ITPUMEHATHCA KasK bl Ppas, Korjia ¢ O/THUM KJII0YOM
CJIOBaps AOJIZKHO ObITb CcBA3aHO OoJlee onHOro 3HaueHus. Ecim ObI B MpeabIAylIeM TIpr-
Mepe C A3bIKaMU IIPOTPAMMUPOBaAHUA OTBETHI COXPAaHAJINCH B CIIMCKE, OANH YYaCTHUK
orrpoca Mor OBl BbI6paTb Cpa3y HECKOJIbKO JOOVMBIX A3BIKOB. HpI/I Hepe60pe CJIOBapsa
3Hau€eHne, CBA3aHHOE C KayK/IbIM Y€JTOBEKOM, ITPE/ICTAaBJIAJIO 6bl COOOI CIIUCOK SI3BIKOB
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(BMecTo oiHOTO si3biKa.) B 1ukiie for cioBapst cosmaercst APYroi Uk st nepebopa
CITMCKA SI3BIKOB, CBA3aHHBIX C KAXK/IbIM YUYACTHUKOM:

favorite_Llanguages.py
© favorite_languages = {
'jen': ['python', 'ruby'],
'sarah': ['c'],
‘edward': ['ruby', 'go'l],
'phil': ['python', 'haskell'],

® for name, languages in favorite_languages.items():
print("\n" + name.title() + "'s favorite languages are:")
(3] for language in languages:
print("\t" + language.title())

Bor BuguTe B Touke @, 4TO 3HAUEHUE, CBA3AHHOE C KAXK/IBIM UMEHEM, TeTiepb IPe/ICTaB-
JsIeT cOOOTH CITICOK. Y HEKOTOPBIX YIACTHUKOB TOJTBKO OFNH JTIOOMMBIHT SI3BIK TTPOTPaM-
MUPOBaHUsI, Y APYTUX TAKUX SI3BIKOB HECKOJbKO. [Ipu mepebope cioBapst B Touke @
rnepeMeHHasd ¢ UMeHeM languages MCIIOJIb3YeTCs JIJIsl XpaHEeHU KakK[0TO 3HAYEHUS
U3 CJIOBAPST, TOTOMY YTO MBI 3HAeM, UTO KasK/I0€ 3HAYeHne GyIeT MPeICcTaBIaTh cOOOit
CIUCOK. B OCHOBHOM TIMKJIE TI0 3JIEMEHTAM CJIOBapsi IPYToil 1iuky © mepebupaer iie-
MEHTBI CITICKA JIIOOMMBIX SI3BIKOB KAJKJOTO YUACTHHKA.

Teneppb Kaskblil YIaCTHUK OITPOCA MOKET YKa3aTh CKOJBKO YIOIHO JIIOOUMBIX SI3BIKOB
TPOTPAaMMUPOBAHUS:

Jen's favorite languages are:
Python
Ruby

Sarah's favorite languages are:
«

Phil's favorite languages are:
Python
Haskell

Edward's favorite languages are:
Ruby
Go

YT006bI JOIIOJHUTEIBHO YCOBEPLUIEHCTBOBATH IIPOrPAMMY, BK/IIOUUTE B HAYAJIO LIUKJ/IA for
CJIOBapst KOMaHIy if JUist IPOBEPKU TOTO, BHIOPAJ JIN IAHHBII yY4aCTHUK GoJiee O[HOTO
A3bIKA TPOrpaMMUpoBaHus (IPOBEpPKa OCHOBaHa Ha 3HaueHU len(languages)). Ecan
y y4aCTHHMKA TOJIBKO OJUH JI0OUMBIN SI3bIK, TEKCT COOOIIEHUST M3MEHSIETCS ISl €[IH-
CTBEHHOTO urncya (Hampumep, «Sarah’s favorite language is C»).

NMPUMEYAHUE

Fny6uHa BNOXEHWsI CMUCKOB W CroBapei He AomkHa BbiTb cnmwKoM 6onbluoi. Ecnu Bam npu-
XOAUTCS BK/AAbIBaThb 3/1EMEHTLI Ha My6UHY CyLLecTBEHHO 6G/blUyio, YeM B NpeablayLumx npu-
Mepax, WK ecnuv Bbl paboTaeTe C YyXXWUM KOZOM CO 3HAUMTENbHOM rTyBMHON BMOXKEHWS!, CKopee
BCEro, y 3afjauv CyLlecTByeT 60/ee NpocToe peLleHve.
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Cnosapb B cnoBape

CJioBaph TakKe MOKHO BJIOKUTH B APYIOil CJI0Baph, HO B TAKUX CIyYasX KO ObICTPO
yeaoxusetcst. Harpumep, ecsin Ha caliTe eCTh HECKOJIBKO TI0JIb30BaTEEH ¢ YHUKAIh-
HBIMU UMEHAMU, BbI MOJKETE MCITOTh30BATH NMEHA MOJIb30BaTeeN KaK KIIOUH B CJIO-
Bape. HdopMaImsa o Kak1oM MoJIb30BaTese IPU 3TOM XPAaHUTCS B CIIOBApe, KOTOPbIT
WCITOJTh3YETCST KaK 3HAYeHHe, CBI3aHHOE ¢ UMeHeM. B cireyionemM mpuMepe 0 KaxioM
MOJTh30BaTE e XPAHATCS TPHU BUAA MHMOOPMAIIUN: UMsT, (DaAMUIUS 1 MECTO SKUTEJIbCTBA.
Y1066l TOJIYIUTH JOCTYT K 3TON nHOpMaInu, mepebeprure nMeHa TMOIb30BaTe ek
1 cJIOBapb ¢ WH(OpMaIeii, CBI3aHHOH € KaXK/IbIM UMEHEM:

many_users.py
users = {
'aeinstein': {
'first': 'albert’,

‘last': 'einstein’,
'location': 'princeton',
s

'mcurie’: {
'first': 'marie’,
'last': 'curie',
'location': 'paris',
s

}

for username, user_info in users.items():
print("\nUsername: " + username)
full _name = user_info['first'] +
location = user_info[ 'location']
print("\tFull name: " + full_name.title())
print("\tLocation: " + location.title())

+ user_info['last']

o o000

B nporpamme omnpeziesisieTcs caoBapb ¢ UMEHEM users, Coep Kalluil 1Ba KIo4a: 1Jis
IoJb3oBaTesell 'aeinstein' u 'mcurie'. 3HaueHMe, CBSI3AaHHOE C KasKbIM KJIIOUOM,
npezcrasiser coOoi cioBapb ¢ UMeHeM, paMUINeil 1 MECTOM KUTEILCTBA M0Jb30Ba-
tesist. B nmporiecce nepebopa ciosaps users B Touke @ Python coxpanser kaxabiil Ko
B IIepeMEeHHOH username, a CJI0Bapb, CBA3aHHBIN ¢ KOKIBIM UMEHEM TI0Ib30BaTeNsd, CO-
XpaHsieTcs B TepeMeHHo user_info. BHyTpr 0CHOBHOTO IIUKJIAa B CJIOBape BHIBOAUTCS
MM TIOJIb30BaTeNsI @,

B rouke © HaunHaetcst paboTa ¢ BHyTpeHHUM cioBapeM. [lepeMentas user_info, co-
Jiepxkaiiias cjioBapb ¢ uHdopMalueil o MoJb3oBatTesie, COAEPKUT TPU Kitoda: 'first',
"last' m 'location'. Kaxaplil KJIfOY UCIIOJIB3YeTCs /71T TOCTPOEHUS aKKYpPaTHO OT-
(hopmMaTHpOBaHHBIX JTAHHBIX C TOJTHBIM UMEHEM U MECTOM JKUTEIBCTBA MTOJIb30BATEJIS,
C MTOCJIELYIONIMM BBIBOJIOM CBOJIKM M3BECTHON MH(MOPMAIUK O 1oJb3oBaTeie @:

Username: aeinstein
Full name: Albert Einstein
Location: Princeton
Username: mcurie
Full name: Marie Curie
Location: Paris
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O6paTuTe BHUMaHNE HA WICHTUYHOCTH CTPYKTYP CJOBapeil Beex mosb3osaresieit. Xors
Python sToro u e tpebyer, Hajnyre eMHON CTPYKTYPbI yIIpoLaeT paboTy ¢ BJIOKEH-
HBIMU CJTOBapsiMU. Ecaiu croBapy pa3HbIx TMOJIb30BaTeselt OyaAyT comepKaTh pasHbie
KJIIOYH, TO KOJ[ B ITUKJIE fOr 3aMETHO YCIOKHUTCSL.

YMPAXXHEHUA

6-7. Jlloan: HayHWUTE C NporpaMMbl, HaNWCaHHOW Ans ynpaxHeHus 6-1 (c. 107). Co3aalite aBa
HOBbIX CNOBaps, MPeACTaBSIOWMX PasHbIX /l0AeN, U COXpaHWTE BCE TPU CloBapsi B CriMcke
c uMeHeM people. MepebepuTe anemMeHTbl CNncka ntogei. B npouecce nepebopa BbiBeanTe BCO
MMEIOLLYIOCS MHPOPMALMIO O KaXKAOM YesioBEKe.

6-8. [oMallHWe XXMBOTHbIE: CO3AANTE HECKONbKO C/I0BAapel, MMeHa KOTOPbIX MpeACcTaBisioT
K/IMYKN JOMALUHUX XXMBOTHBIX. B KaXXaoM crnoBape coxpaHute MH(OPMaLMIo O BUAE XXMBOTHO-
ro 1 uMeHn Bnagenbua. CoxpaHuTe C/ioBapy B CMUCKe C UMeHeM pets. MepebepuTe anemMeHThbI
cnucka. B npouecce nepebopa BbiBeanTE BCIO MMEIOLLYHOCS MH(MOPMALMIO O KaXKAOM XXWBOTHOM.
6-9. JllobuMble MecTa: co3aanTe crioBapb C MMeHeM favorite_places. Mpuaymaiite Ha3BaHUs Tpex
MECT, KOTOpble CTaHyT K/IlO4aMu C/I0Bapsi, U COXpaHUTE AN1S KaXAoro YenoBeka OT OAHOro A0
Tpex NMobuMblx MecT. YTobbl 3agava cTana 605ee MHTEPECHOW, OMpOCHUTE HECKOMbKUX Apy3el
1 cobepuTe peanbHble AaHHbIE s CBOEW nporpamMmbl. Mepebepute AaHHbIE B CIOBape, BbiBEAM-
Te UMS KaXKAOro YesioBeka 1 ero niiobumble MecTa.

6-10. JllobuMble umcna: U3MeHMTE NPorpamMMy K3 yrnpaxkHeHus 6-2 (c. 107), 4Tobbl Ansi KaXaoro
yenoseka MOXHO 6b1n10 XpaHWUTL 6onee oaHOro MIO6MMOro YMcna. BeiBeanTe MMS KaXxaoro Yeno-
BeKa B CNWCKe U ero nobumble ymcna.

6-11. Fopoga: cospaliTe CioBapb C MMEHEM cities. Mcnonb3yiiTe Ha3BaHWsl TPEX FOPOZOB B Kaye-
cTBe KntoYelt cnosapsi. Co3galite cnoBapb € MHMOPMaLMel 0 KaXKA0oM ropoAe; BK/IOUUTE B HETO
CTpaHy, B KOTOPOW PacrosiokeH ropoA, MPUMEPHYIO YACIIEHHOCTb HaceNeHnsl U OAUH NpUMeYa-
TeNbHbIN (haKT, OTHOCALMICS K 3TOMy ropogy. Knouu croBapsi KaKaoro ropofa AOMKHbI Ha-
3bIBaTbCs country, population u fact. BelBeaute HazBaHME KaKaoro ropoja M BCKO COXPAHEHHYIO
MHMOPMALIMIO O HEM.

6-12. PaclumpeHue: npumepsl, C KOTOPbIMK Mbl paboTaeM, CTaan AOCTaTOYHO CIOXKHbLIMU, U B HUX
MOXHO BHOCMTb Pa3HOrO POAa YCOBEPLUEHCTBOBaHMS. Bocnonb3ynTech OAHNM M3 MPUMEPOB 3TOM
rnaebl N paclumpbTe ero: Ao6aBbTe HOBbIE K/IOYM W 3HAYEHUS, U3MEHUTE KOHTEKCT NPOrpaMMbl
nnu yny4wmte (popMaTMpoBaHME BbIBOAA.

NTorun

B 970ii T1aBe BB HAYYUJIUCH OMPEAETISATH CIOBAPU U paboTaTh ¢ XpaHSIIIEHCs B HUX
unhopmarmeil. Bol yamamm, kak o6pamaThes K OTAeTbHBIM 2JIEMEHTaM CJIOBapsT U W3-
MEHSTh WX, Kak rnepebparh BCio MHGOPMAIUIO B cioBape. Bol Hayunimch nepebupars
TapbI «KJII0Y—3HAYEH e, KON U 3HAYeHUsT CIoBaps. Takske ObLII PACCMOTPEHbI BO3-
MO>KHOCTH BJIO’KEHUSI CJI0Bapeil B CIIUCOK, BJIOKEHN CIIMCKOB B CJIOBAPU U BJIOXKEHUS
cJIoBapeii B IpyTue CJI0BapH.

B caemyiomieii riaBe OyayT pacCMOTPEHbI IIMKJIbI while ¥ IOJTyYeHe BXOAHBIX JaHHbIX
OT MOJIb30BaTe el TTporpaMm. Jta riasa OyaeT 0COOEHHO MHTEPECHOH, ITOTOMY UTO BbI
HaKOHEI[-TO CMOJKeTe c/ielaTh CBOU ITPOrPaMMbl MHTEPAKTUBHBIMU: OHU HAYHYT pearu-
poBaTh Ha MEHCTBUA MOJIb30BATEI.
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ITporpaMmbl, Kak [IpaBuJIo, MUILYTCS [ PELIeHs 3a/[ad KOHEYHOro 11osb3oBaTess. [l
ATOTO UM OOBIYHO HYKHA HEKOTOPast HHMOPMAIHs], KOTOPYIO JIOJKEH BBECTH TI0JIH30-
Batesib. [IpocToil mpuMep: 0MyCTHM, T10Jb30BaTe/b XOUeT Y3HATD, I0CTATOUYEH JIU €ro
BO3pacT /I rosiocoBanus. Eciiy Bbl IIuIeTe IIpOrpaMMy /UL OTBeTa Ha 9TOT BOIIPOC, TO
BaM HY’KHO Oy/IeT y3HaTh BO3PACT Mob3oBaTesis. [IporpaMma 10/KHa 3aTIPOCHUTD Y TTOJTb-
30BaTelIsl 3HaUueHNe — ero BO3PacT; KOT/a Y IIPOrPaMMBbl TIOSBATCS JJaHHbIE, OHA MOKET
CPABHUTD UX € BO3PACTOM, ATOTITIM TTPABO Ha TOJOCOBAHUE, 1 COOOTINTH PE3YITBTAT.

B aT0ii Ty1aBe BBI y3HaeTe, Kak MOJYYUTh MTOJIb30BATEIbCKUN BBOJ] (TO €CTh BXO/IHbIE
JaHmble), 9To0BI IPorpaMMa Moria paboTaTh ¢ HUM. Hampumep, TakuM BBOJOM MOKET
ObITH OTAEIBHOE UM WU CIIMCOK MMeH. [l moJydeHrs JaHHbIX B IPOrpaMMax Mc-
mosb3yeTcst GyHKIMS input().

BbI Takike HaydnTECh MPOIOJIKATH PAOOTY MIPOrPAMMBI, TTIOKA MOTb30BATENb BBOHUT
HOBBIE JIAHHBIE; TI0CJIE TIOJIYYEHUsT BCEX IAHHBIX TPOrpaMMa MepPeXouT K paboTe ¢ MoJIy-
wenHoi nrdopmarmeii. [lnki while B si3bike Python mo3BosIsieT BHITOTHAT TIPOTPAMMY,
II0Ka HEKOTOPOE YCJIOBUE OCTAeTCsI UCTUHHBIM.

KOI‘Ha Bbl HAy4YUTECH pa6OTaTb C I1OJIb30BaTEJIbCKUM BBO/IOM U YIIPABJIATDH IPOAOJIKI -
TEJbHOCTDBIO BBIITOJIHEHUA IIPOTPaMMBbI, Bbl CMOJKETE CO3/[aBaThb IMMOJTHOCTbIO MHTEPAK-
TUBHBIC ITPOTPaMMBI.

Kak paboTtaeT dyHkums input()

DOyHKIKSa input () TPUOCTAHABIMBACT BBITOJHEHUE TTPOTPAMMBI U OKUIAET, TIOKA
MOJIb30BATENb BBEIET HEKOTOPHIi Teket. [Tomyuns BBo, Python coxpanser ero B iepe-
MEHHOH, 4TOOBI BaM ObLIO y100Hee paboTaTh ¢ HUM.

Hanpumep, cieyiomias mporpamMma IpejijiaraeT 1moJib30BaTe 0 BBECTH TEKCT, a 3aTeM
BBIBOJIUT COOOTIEHTE JIJTST TOTB30BATEIS:

parrot.py

message = input("Tell me something, and I will repeat it back to you: ")
print(message)

ODyHKIMA input() TOTyYaeT OMUH apTyMEHT: TeKCT TOACKAa3KU (MU WHCTPYKITHN ),
KOTOPBIN BBIBOJUTCS HA HKPAH, YTOOBI TOJIB30BATEb TOHUMAJI, YTO OT HEro Tpebyercs.
B nanHOM TIpUMepe TTPY BBITIOJTHEHWH MTEPBOI CTPOKH TTOJTH30BATE/b BUIUT MOJICKAZKY
¢ MpeJIO;KEHNEM BBeCTH JTi000it TekcT. TIporpamMma 0xKuaeT, oKa MoJIb30BaTeh BBEET
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OTBET, U POIoJKaeT paboTy nocie Haxkarus Enter. OTBeT coXpaHsieTcst B epeMeHHOi
message, OCJIE YeTO BBI30B print(message) AyOaupyeT BBEICHHDIE TAHHBIE:

Tell me something, and I will repeat it back to you: Hello everyone!
Hello everyone!

NMPUMEYAHUE

Sublime Text He 3anyckaeT nporpaMMbl, 3anpaLunBatoLLMe BXOAHbIE AaHHbIE Y Nob30BaTens. Bbl
MOXeTe ncnonb3osaTtb Sublime Text Ans co3gaHWs Takux NporpamMM, HO 3anyckaTb UX NPUAETCS
13 TEPMUHANbHOrO OkHa. CM. «3anyck nporpamm Python B TepMuHane», c. 29.

Copep>xaTenbHble MoACKa3Ku

Kaszplit pas, korza B Ballieil mporpamme UcIosb3yercs GyHKIM input (), BbI 10JKHBI
BKJIIOYATH YE€TKYIO, TOHSITHYIO MOACKA3Ky, KOTOPas TOUHO COOOTIUT MOJb30BATENIO,
KaKyio WHMOPMAITIIO BB OT HETO XOTHUTE TOJAY4nTh. [logoiizer moboe mpeniokenme,
KOTOPO€ COOOIaeT MOIH30BATENIO, UTO HY/KHO BBOJANUTH. [Ipnmep:

greeter.py

name = input("Please enter your name: ")
print("Hello, " + name + "!")

Jlobasbre pobest B KOHIE TOACKa3Ku (MTOCJIE ABOCTOUNS B MIPEABIIYIIEM TIPUMEpE),
4TOGBI OTAETUTD TIOJICKA3KY OT JAHHBIX, BBOAMUMBIX TTOJb30BATEJIEM, M YCTKO TTOKA3aTh,
rjie JI0JoKeH BBOAUThCs TekeT. IIpumep:

Please enter your name: Eric
Hello, Eric!

Wuora nozickaska 3anumaet 6osiee ofiHok crpoku. Hampumep, Bbl MoskeTe COOOIIUTD TT0JTb-
30BaTeJIo, /I Yero porpaMMa arpainBaeT JaHHble. TeKCT 10/ICKa3Ku MOKHO COXPAHUTD
B IIEPEMEHHOIT 1 IIepe/IaTh 3Ty IepeMeHHyT0 (DyHKIUU input(): BbI CTPOUTE JVIMHHOE ITPHU-
IJIalleHye U3 HeCKOJIbKUX CTPOK, & II0TOM BBIIOJIHSETe O/HY KOMIIAKTHYIO KOMaHy input().

greeter.py

prompt = "If you tell us who you are, we can personalize the messages you see."
prompt += "\nWhat is your first name? "

name = input(prompt)
print("\nHello, " + name + "!")

B aTOM ITpuMepe MpoIeMOHCTPUPOBAH OIUH U3 CIIOCOO0B MOCTPOEHUST VTHHHBIX CTPOK.
ITepBast yacTh JTIMHHOTO COOOIIIEHSI COXPAHSIETCSI B TIePEMEHHOIT prompt. 3ateM orepa-
TOP += 00BEIUHSIET TEKCT, XPAHSIIUICS B prompt, ¢ HOBBIM (hParMEHTOM TEKCTA.
Tenepb conep:kuMoe prompt 3aHUMAET /(B CTPOKU (BOIIPOCUTEIbHBIN 3HAK CHOBA OT-
IEJISIETCST OT BBOJIA TIPOOEIIOM):

If you tell us who you are, we can personalize the messages you see.
What is your first name? Eric

Hello, Eric!
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Ncnonb3oBaHue int() 4ns nonyyYeHns YNCNOBOro BBOAA

[Tpu ucnosnpzosaruu pyukiwu input() Python nureprnperupyer Bee naHHbie, BBEICH-
HBIE TTOJThb30BaTEIEM, KaK CTPOKY. B ciemyroriem ceance WHTEpIpeTaTopa MporpaMma
3ampantuBaeT y M0Jb30BaTes BO3PACT:

>>> age = input("How old are you? ")

How old are you? 21

>>> age

1
ITosb3oBaTenb BBOAUT yucyo 21, HO, Korjga Mbl 3anpamnsaeM y Python snayenue
age, BBIBOJIMTCA '21' — TIpe/iCTaBJIeHNE BBEIEHHOTO YMCa B CTPOKOBOM (hopMmare.
KaBbluki1, B KOTOPbIE 3aK/I0UYEHbI JaHHbIE, YKa3bIBalOT Ha TO, uTo Python nHrepmpe-
TUPYET BBOJ KaK cTPoKy. Ho momnbITKa UCIIOIb30BaTh JaHHbIE KaK YMCJIO ITPUBEET
K omunbKe:

>>> age = input("How old are you? ")
How old are you? 21
O >>> age >= 18
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
® TypeError: unorderable types: str() >= int()

Kor/ia BbI biTaeTeCh CpaBHUTH BBEAECHHBIE JaHHBIE ¢ uncyoM B Touke @, Python Bbigaer
oOKy, IIOTOMY YTO HE MOKET CPAaBHUTH CTPOKY C YMCJIOM: CTPOKa '21", XpaHsIIasicst
B age, He CPaBHUBAETCH C YMCJIOBLIM 3HaueHreM 18; npoucxoaut ommnbka @.

Hpo6JIeMy MOJKHO PElTuTh PHU MOMOIINU (hyHKIUU int (), UHTEPIPETUPYIOTIEH CTPOKY
KaK 4MCJIOBOE 3HaYeHUEe. (DyHKHI/IH int ( ) Hpeo6pasyeT CTPOKOBOE€ IIPEACTaBJICHNE YU CJIa
B CaMO 4YUCJIO:

>>> age = input("How old are you? ")

How old are you? 21
O >>> age = int(age)

>>> age >= 18

True

B atom mpumepe BBeIeHHBIN TEKCT 21 WHTEPIPETUPYETCS KaK CTPOKA, HO 3aTeM OH
npeoGpasyercs B YMCJI0BOe IpecTaBieHre Bbi3oBoM int () B Touke @. Temeps Python
MOJKET TIPOBEPUTD YCJIOBUE: CPABHUTH IIePEMEHHYIO age (KOTOpAast Terepb COMEPKUT
urcoBoe 3Hauenue 21) ¢ 18. YeioBue «3HaueHue age 6oJibliie Wi paBHO 18» BBIIOII-
HSIETCsI, ¥ PE3YJIbTAT IPOBEPKU PaBeH True.

Kaxk ucnosp3oBats dynkimio int() B peanbHol mporpamme? JlomycTuM, mporpamma
IPOBEPSIET POCT TIOJIH30BATENS U OTIPENEISIET, IOCTATOUEH JIU OH JIJIsT KaTaHUs Ha aT-
TPaKIMOHeE:

rollercoaster.py
height = input("How tall are you, in inches? ")
height = int(height)
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if height >= 36:
print("\nYou're tall enough to ride!")
else:
print("\nYou'll be able to ride when you're a little older.")

[Tporpamma mMoskeT cpaBHUTH height ¢ 36, moTomy uTO cTpoka height = int(height)
peoOpasyeT BXOJHOE 3HAUEHNe B UHCIIO TIEPeT TPOBe/leHeM cpaBHenus. Ecii BBeen-
HOe 9ncJio GoJIbIe Wi paBHo 36, mporpamMMa coolIaeT moIb30BaTEIO, UTO OH MPOIIE
MIPOBEPKY:

How tall are you, in inches? 71
You're tall enough to ride!

Ecam mosb30BaTes b BBOJUT YMCJIOBbIE JAHHBIE, KOTOPBIE NCITOTB3YIOTCS B Baliel mpo-
rpamMMe JIJIsl BBIYMC/IeHIIA U cpaBHeHMI, 00g3aTe/IbHO Ipeodpasyiite BBeeHHOe 3HAYeH e
B €ro YUCJIOBOI 9KBUBAJIEHT.

OnepaTop BblYMCNIEHMSI OCTaTKa

ITpu paboTe ¢ YUCTOBBIME JAHHBIMU MOJKET TPUTOAUTHCST OTIEPATOP BBIUUCICHHS OCTAT-
Ka (%), KOTOPBII IeJIUT OJJHO YNCJIO Ha IPYToe U BO3BPAIlaeT OCTATOK:

>>> 4 % 3
1
>>> 5 % 3
2
>>> 6 % 3
0
>>> 7 % 3
1

Omneparop % He coo01IaeT YaCTHOE OT LEeJOYUCIEHHOTO JIeJIEHNsT; OH BO3BPAIaeT TOJIbKO
OCTaTOK.

Koraa onHo 4ymcsio Hales1o JeuTes Ha Ipyroe, octaTok paset 0, 1 oniepaTop % Bo3Bpa-
ntaet 0. Hampumep, aToT (hakT MOXKET MCI0Ib30BaATHCA I/ TPOBEPKU YETHOCTH WJTH
HCUYETHOCTU YUCJIA!

even_or_odd.py

number = input("Enter a number, and I'll tell you if it's even or odd: ")
number = int(number)

if number % 2 ==
print("\nThe number
else:
print("\nThe number

+ str(number) + " is even.")

+ str(number) + " is odd.")

Yetnple unca Beeraa aeasarcs na 2. CreoBaTerbHo, eCJIN OCTAaTOK OT JeJeHns Ha 2
paBen 0 (number % 2 == @), 4KCJI0 YETHOE, A €CJIN HET — HEYETHOE.

Enter a number, and I'll tell you if it's even or odd: 42

The number 42 is even.
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Beoa aaHHbIX B Python 2.7

Ecom Bor paboraere ¢ Python 2.7, mist 3ampoca aHHBIX Y TOTB30BATEST CTELYET UC-
10JIb30BaTh QYHKIUIO raw_input(). JTa QYHKIMSA UHTEPIIPETUPYET BECh BBOJ KaK
CTPOKY — TOYHO TaK ke, Kak yHkiwmst input() B Python 3.

B Python 2.7 taxske ectb hyHKIIS input(), HO aTa GYHKIUSI HHTEPIPETUPYET MOTB30-
BaTeJIbCKUI BBOJ Kak Koji Python u mbitaercs BbinosHUTh ero. B srydinem ciaydae Python
He CMOKeT MHTEPIPETUPOBATDH BBEACHHbIE JAHHbIE, U BbI IIOLy4uTe cooduerye 06 omub-
Ke; B Xy/IIEM ciiydae OyaeT BBITIOJIHEH KO, KOTOPBII BbI BBITIOJHSITH HE COOMPAIUCH.
Wrax, B Python 2.7 BmMecto GyHKIME input() ucnosbsyercss GyHKIMSA raw_input().

YMPAXXHEHUA

7-1. MpokaT MaluH: HanuwKnTe NporpaMMy, KOTopasi CrpalivMBaeT Yy Mosib30BaTens, Kakylo Ma-
LUMHY OH XoTen 6bl B35iTb HanpokaT. BeiBeanTe cooblueHve ¢ BBeAEHHbIMM AaHHBIMU (Hanpumep,
“Let me see if I can find you a Subaru”).

7-2. 3aKa3 CTona: HanmuwuTe MporpaMMy, KOTOpasi CrpaluvBaeT Yy MoJb30BaTesisl, Ha CKONbKO
MECT OH XO4YeT 3abpoHMpPOBaTb CTON B pectopaHe. Ecnu BBeaeHHoe uncno bonblue 8, BuiBeauTe
coobLeHre 0 TOM, YTO MOJIb30BaTEN0 MPUAETCA MOAOXKAATb. B MPOTMBHOM Cnydyae coobwmTe,
YTO CTOJ rOTOB.

7-3. Yucna, kpaTtHble 10: 3anpocuTe y Nosib30BaTesIst YMC/I0 M COO6LIMTE, KPaTHO OHO 10 Mnn HeT.

Umknbl while

[uka for nosrydaer KOJJIEKITUIO 3JIEMEHTOB U BBITIOJHSIET 0JIOK KO/ 110 OJ[HHOMY pa3sy
JIJTA KaXKI0TO 3JIeMEHTa B KOJIIeKITUn. B oTyimane oT Hero, MUK while MpoAOJIKAET BbI-
ITOJTHATBCS, TTIOKA OCTAETCS NUCTUHHBIM HEKOTOPOE YCJIOBHE.

Liukn while B aencreum

ITuksi while MOKET MCIOAB30BATLCS I epebopa YUCTIOBOI T0CIE0BATEIbHOCTH.
Harmpumep, caemyromuii niuki cautaet ot 1 10 5:

counting.py

current_number = 1

while current_number <= 5:
print(current_number)
current_number += 1

B nepBoii crpoke oTcuer HaunmHaercs ¢ 1, st yero current_number npucBanBaeTcs
snauenue 1. Jlajzee 3amyckaercst UKJ while, KOTOPBII TPOAOJKaeT paboTaTh, MOKa
3HaYEHUE current_number OCTAeTCsI MEHBITUM WK PaBHBIM 5. Ko/l B 1K€ BBIBOAWT
3HauYeHue current_number U yBeJandyuBaeT ero Ha 1 KoMmaH0il current_number += 1.
(Omneparop += gBJIsIeTCs] COKpalieHHOU (opMOi 3anucu AJist current_number =
current_number +1.)

[Tuka moBTOpPSIETCS, 1TOKA YCJIOBHE current_number <= 5 OCTaeTCs UCTUHHBIM. Tak Kak
1 Menbire 5, Python BeiBoauT 1, a 3areMm yBesndnBaer 3HayeHnue Ha 1, oryero current_
number cTaHoOBUTCS paBHBIM 2. Tak kak 2 Menbine 5, Python BeBOAUT 2 U CHOBA TPH-
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Gassger 1 u 1. 1. Kak To/1bKO 3HaYeHue current_number IIPEBBICKUT 3, IIUKJI OCTaHABJIU-
BaeTcs, a porpaMMa 3aBepliaeTcs:

uuh wNneR

OueHb MHOTHE MMOBCEHEBHBIE TTPOTPAMMBI Co/lepsKaT IUKJIbI while. Hanpuwmep,
Ipe/iCcTaBbTe KOMIBIOTEPHYIO UTPY: IIUKJ while BBINIOJHAETCH, IOKA UT'Pa IPO-
JI0JKAETCH, U 3aBEPIIAETCs, KaK TOJIBKO UTPOK 3aX04YeT OCTAHOBUTH UTPY. Bpsan an
KOTO-HUOY b 06pAIyeT, ecIu IporpaMMa 3aBepinaet paboTy MpexIeBPEMEHHO I
poIoJIKaeT paboTaTh, KOT/A €l MPUKA3aJN OCTAHOBUTHCS, TaK UTO IIUKJIBI while
BeChbMa MOJIC3HDI.

Monb30BaTesNb peLlaeT NpepBaTb paboTy NporpaMMb

[Tporpamma parrot.py MOKeT BBITIOJHATBCS, TOKA ITOJIb30BATETh HE 3aX0UET OCTAHOBUTH
ee, — JIJIs1 9TOro GAJMbIIAdA YacTh KOJA 3aKjI04aeTcs B UK while. B iporpamme omnpe-
NEJIAETCS NPUSHAK 3a6ePuetUsl, 1 IIporpaMma paboTaer, II0Ka M0JIb30BaTe b He BBeIeT
HY’KHOE 3HaYCHHUE:

parrot.py

O prompt = "\nTell me something, and I will repeat it back to you:"
prompt += "\nEnter 'quit' to end the program. "
message = ""
while message != 'quit':
message = input(prompt)
print(message)

o0

B rouxe @ ompenesnsercst cooOtIeH e, KOTOPOe 0OBSICHSIET, YTO Y TIOJH30BATENST €CTh
JIBa BApPMAHTA: BBECTH COOOTIEHYE MIIH BBECTH MTPU3HAK 3aBEPIeHNs (B JAHHOM CITyJae
3TO CTPOKaA 'quit'). 3aTeM 1epeMeHHON message @ TprcBanBaeTcs 3HAUEHNE, BBEJIEH-
HOe TI0JIb30BaTesieM. B TporpamMme mepeMeHHas message WHUIMAIN3NUPYETCS TTyCTON
CTPOKOI "", 4TOOBI 3HAUEHWE TTPOBEPSIOCH Ge3 ONMOOK TPU TEPBOM BBITTOJTHEHUN
ctpoku while. Korza mporpaMma ToJIbKO 3aIlyCKaeTcsl U BbIITOJHEHUE IOCTUTAET KO-
MaH/[bl while, 3HaYeHne message HEOOXOAUMO CPABHUTH C 'quit', HO HOJIb30BATE/b E1Ile
He BBOWI HUKaKue Hanubie. Ecim y Python HeT TaHHBIX /75T CpaBHEHSI, TIPOIOIKEHNE
BBITIOJIHEHUS CTAHOBUTCS HEBO3MOKHBIM. UTOOBI peniuTh aTy 1pobiiemy, HeoOX0[UMO
MIPEeIOCTaBUTh message NCXOHOe 3HaueHne. V1 XOTst 9T Bcero Jnimb mycTas CTPOKa, st
Python takoe 3HaueHMe BBITJIAANT BIIOJIHE OCMBICJIEHHO; TPOTPAMMA CMOKET BBITTOTHUTD
cpaBHEHMe, Ha KOTOPOM ocHOBaHa pabora 1ukia while. [luki while © Boimosnnsercs,
IIOKa 3HAaYEHNE message He paBHoO 'quit’.

[Ipr mepBOM BBITIOSTHEHUH TTUKJIA message COAEPIKUT ITyCTYTO CTPOKY, Python BXOJUAT
B 1iukJ. [Ipu BeIOTHEHNM KOMaH bl message = input(prompt) Python 0T06pa>KaeT
MOJICKA3KYy M OKUJIAeT, II0Ka [10JIb30BaTeJb BBEJIET IaHHbIE. DTH JJAHHbIE COXPAHSIOTCS
B message M BBIBOJATCS KOMaH/ION print; mocye aToro Python CHOBA IIPOBEPSIET YCII0-
Bue KoMmaH/ bl while. IToka mosp3oBaTesb He BBEJIET CJIOBO 'quit’, [purjaiieHne 6y1[eT
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BBIBOJIMThLCSI CHOBA M CHOBA, a Python Gy/ieT oskuaaTh HOBBIX IaHHBIX. [Ipu BBOJIE Cll0Ba
'quit’ Python nepecraer BBIIOTHSTD UKJ while, a MPOrpaMMa 3aBEPIIAETCSI:

Tell me something, and I will repeat it back to you:
Enter 'quit' to end the program. Hello everyone!
Hello everyone!

Tell me something, and I will repeat it back to you:
Enter 'quit' to end the program. Hello again.
Hello again.

Tell me something, and I will repeat it back to you:
Enter 'quit' to end the program. quit
quit

ITporpamma paboTaeT HEILIIOXO, €CJIU HE CYUTATh TOTO, YTO OHA BBIBOAUT CJIOBO 'quit’,
CJIOBHO OHO sABJIsteTcs1 0OBIYHBIM coobmienneM. [Ipocras mposepka if peraer mpo-
Gaemy:

prompt = "\nTell me something, and I will repeat it back to you:"
prompt += "\nEnter 'quit' to end the program. "

message = ""

while message != 'quit':

message = input(prompt)

if message != 'quit':
print(message)

Tenepb ImporpamMma NIpOBO/IUT ITPOBEPKY II€pe/l BBIBOJIOM COO6H_[€HI/IH 1 BBIBO/IUT CO-
O6HIGHI/I€ TOJIBKO B TOM CJIy4ae, €CJIM OHO HE COBIIAJA€T C IPU3HAKOM 3aBEPIIECHU !

Tell me something, and I will repeat it back to you:
Enter 'quit' to end the program. Hello everyone!
Hello everyone!

Tell me something, and I will repeat it back to you:
Enter 'quit' to end the program. Hello again.
Hello again.

Tell me something, and I will repeat it back to you:
Enter 'quit' to end the program. quit

dnaru

B npenpiayniem mpumMepe IporpamMma BbIIOJIHSIIA HEKOTOPbIE Ollepaliiy, IoKa 3aJjaHHOe
YCJIOBUE OCTABAJIOCH UCTUHHBIM. A UTO €CJIU BbI IHIIEeTe HOJIee CIOKHYIO TPOTPaMMY,
BBLITIOJTHEHIE KOTOPOI MOKET MPEPBIBATHCS M0 HECKOJBKIM PAa3HBIM YCIOBUSIM ?

HamprmMep, kommbloTepHAst UTPa MOKET 3aBEPINATHCS IO PA3HBIM MIPUYMHAM: Y UTPO-
Ka KOHYUJIUCDH BCE «KU3HU»; MIPOIILJIIO OTBEJEHHOE BpeMs; BCe Topo/ia, KOTOPble OH
J0JIKeH ObLJI 3alUINaTh, ObLAM YHUYTOXKEHbI U T. J. Mrpa JoJKHa 3aBepliaThes
[PY BBITTOJHEHUH JTI0OOTO U3 3TUX YCA0BUI. TTOMBITKH TPOBEPSITH BCE BOZMOKHbBIE
YCJIOBHS B OJHOI KOMaHze while OBICTPO YCIOKHSIIOTCA U CTAHOBIATCS CIAMIIKOM
TPOMO3JIKUMU.
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Ecom mporpamma f1o71;kHa BBITIOJHATHCS TOJIBKO TTPU UCTUHHOCTU HECKOJIbKUX YCJIOBU,
OlIpe/IeJIATE OJHY IIePeMEHHYI0-p iaz. DTa nepeMeHHas CoOOLIAeT, H0JIXKHA JIU IIPOrPaM-
Ma BBITIOJHATHCS fajee. [IporpaMMy MOKHO HammcaTh Tak, YTOOBI OHA MPOLOJIKAIA
BBINIOJIHEHUE, ec/ii (DJIar HAXOAUTCS B COCTOSIHUM True, U 3aBeplIaiach, eciiu Joboe
13 HECKOJIbKUX cOOBITHII 1epeBesio duiar B cocTosiiue False. B pesysbraTe B KoMam/ie
while TOCTATOYHO MPOBEPUTDH BCETO OJHO YCIOBUE: HAXOAUTCS J (hJIaT B COCTOSTHUN
True. Bce ocTajibHble IPOBEPKU (KOTOPbIE HOJKHBI OIPEAEINUTh, IPOUSOILLIO JIi COObI-
THe, epesosiiee dJar B coctosHue False) ya100HO OPraHU3yIOTCS B OCTaJIbHOM KOZE.

JloGasuMm hjrar B mporpamMMy parrot.py 13 mpeAbIIyIero pasieia. IToT (hJiar, KOTOPbIi
MBI Ha30BeM active (XOTs mepeMeHHast MOKET Ha3bIBAThCSI KAK YTO/IHO), YIIPABJISIET TEM,
JIOJIZKHO JIV TIPOJIOJIZKATHCS BBITTOJTHEHUE TTPOTPAMMOBIL

prompt = "\nTell me something, and I will repeat it back to you:"
prompt += "\nEnter 'quit' to end the program. "

O active = True
® while active:
message = input(prompt)
(3] if message == 'quit':
active = False
(4] else:
print(message)

B Touke @ nepeMeHHOI active mpucBanBaeTcs True, YTOOBI MPOrpaMMa HAUYMHATA
paboTy B aKTHBHOM COCTOSTHUH. DTO MPUCBAMBAHTE YIIPOIIAET KOMAH/Y while, mTOTOMY
YTO B caMOii KoMaH/ie while HUKaKKMe CPaBHEHUS He BBITIOJHSIOTCS; BCS JIOTUKA Peasn-
3yeTcs B IPYTUX 4acTsax mporpaMmbl. [Toka nepemennas active octaetcst paBHoi True,
I[KJI BBITTOJTHAETCS.

B xomanje if BHyTpH IuKJIa while 3HaYeHUE message IIPOBEPSIETCS 1OCJIE TOTO, KaK
0JIb30BaTEb BBEJIET JIannble. Eciu mosb3oBaresb BBEJ CTPOKY 'quit' @, dhurar active
[IEPEXOUT B cOCTOsAHNE False, a 1K/ while ocTanasiuBaercs. Eciu noJib3oBartesb BBeJl
Jo6oH TeKeT, KpoMe 'quit' @, To BBEJEHHBIC MM JaHHBIE BBIBOASATCS KaK COOOIIEHHE.

Pesynbrarsl paboThI 9TOI IPOrpaMMbl HIYEM He OTJIMYAIOTCS OT IIPEIbLLYIIErO IPUMe-
Pa, B KOTOPOM yCJIOBHAS MPOBEPKA BBHITIOJNHSAETCS MPIMO B KoMaHie while. Ho Temepn
B TIporpamme nmeeTtcs Giar, yKa3bIBaOI, HAXOUTCS JIM OHA B AKTUBHOM COCTOSTHUH,
U BbI CMOJKETE JIETKO 100aBUTh HOBBIE IIPOBEPKU (B (hopMe KoMaH[ elif) 1y coObITHIA,
€ KOTOPBIMHU TIEPEMEHHAst active MOKET TepelTr B cocTostHuE False. DTO MOKET ObITh
YIOGHO B CTOKHBIX TIPOrPaMMaX — HalPUMEp, B KOMITBIOTEPHbIX UIPaX ¢ MHOTOUHCJICH-
HBIMH COOBITUSIMU, KAXKI0€ U3 KOTOPBIX MOKET IPUBECTHU K 3aBEPIIEHUIO IPOTPAMMBL.
Korpa 1o siro6oMy 13 aTux coObITHH (hJiar active MEPEXOJUT B COCTOSIHUE False, OCHOB-
HOI UTPOBOI IIUKJI IPEPBETCS, BBIBOANTCS COOOIIEHUE O 3aBEPIIECHUN UTPbI, U Y UTPOKA
[MOABJIAECTCA BO3MOKHOCTD ChITPATh €IIle Pas.

KomaHaa break v Bbixoa u3 umkna

YTo6B HEMEIJIEHHO npepsBaTh HUKI while 6e3 BBITIOJTHEHUS OCTABIIEr0Cs KO/Ia B IIUKJIE
HE3aBUCHUMO OT COCTOSTHUS YCJIOBUS, UCIOJB3YiTe KOMaHIy break. Komanma break
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YHUpaBJIAA€T XOA0M BbITIOJTHEHUWA ITPOTPaMMbI; OHa TTO3BOJIMT BaM YIIPABJIATH TEM, KaKasl
YaCTb KOJla BBIIIOJIHAETCA, a KaKad HET.

PaccmoTpum mpumep — mporpaMmy, KOTOpast CIIpaliuBaeT y 0Ib30BaTe s, B KAaKUX TO-
pomax oH 6biBajt. UToObI IpepBaTh UK while, TporpaMMa BBITIOJTHSIET KOMaHIy break,
KaK TOJIbKO I10J1b30BaTe b BBe/leT 3HaYeHue 'quit’:

cities.py

prompt = "\nPlease enter the name of a city you have visited:"
prompt += "\n(Enter 'quit' when you are finished.) "

©® while True:
city = input(prompt)

if city == 'quit':
break
else:
print("I'd love to go to " + city.title() + "!")

[k, KoTopbIii HaunHaeTcst ¢ while True @, Gy/EeT BBITOJHATHCA OECKOHEYHO — €CIIN
TOJIKO B HEM He Gy/IeT BBITIOMHeHa KoMaHaa break. I[ksr B mporpaMme poIosmKaeT
3arpammBaTh y M0JIb30BaTe s Ha3BaHUs FOPO/I0B, ITOKA IT0JIb30BaTE/b HE BBEJIET CTPOKY
"quit'. IIpu BBOZE CTPOKM 'quit' BBIOJIHSAETCS KOMaHza break, 1o koTopoil Python
BBIXOIUT U3 I[UKJIA:

Please enter the name of a city you have visited:
(Enter 'quit' when you are finished.) New York
I'd love to go to New York!

Please enter the name of a city you have visited:
(Enter 'quit' when you are finished.) San Francisco
I'd love to go to San Francisco!

Please enter the name of a city you have visited:
(Enter 'quit' when you are finished.) quit

MPUMEYAHMUE

KoMaHaa break MoXeT 1cronb3oBaThcs B M06bIX LMKiax Python. Hampumep, ee MOXHO BK/ItO-
unTb B UmKkn for ans nepe6opa 3n1eMeHTOB CioBaps.

KoMaHAaa continue 1 npoAo/mkeHre umkia

BmecTto Toro 4ToGbl HOJHOCTBIO IPEPBIBATh BHIIOJHEHHE [IKIa 63 BBITOJHEHIS OCTaB-
1Ielics 4acTu Kojia, BbI MOJKETe BOCIIOJIb30BAThCA KOMAH/ION continue /1719 BO3BpaIlleHUs
K HavyaJry 1K/ ¥ TpoBepKe ycroBus. Harpumep, Bo3bMeM MUK, KOTOPbIH cuuTaet ot 1
70 10, HO BBIBOJUT TOJIBKO HEUETHBIE UYKCJIA B 3TOM JHara3oHe:

counting.py

current_number = 0@
while current_number < 10:
(1) current_number += 1
if current_number % 2 == 0:
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continue
print(current_number)

Cuavama mepeMeHHOH current_number mpucBanBaeTcs . Tak kak 3HaueHMEe MeHbITe 10,
Python Bxoxut B 1iuki while. ITpu BXo/e B IIMKJI CYUETUUK yBeIndnBaercs Ha 1 B Tou-
ke @, mosToMy current_number npuHUMaeT 3Havenue 1. 3aTem komanjia if nposepsier
OCTATOK OT JiesieHus current_number Ha 2. Ecam octaTok paBen 0 (9T0 03HAuYaeT, 4TO
current_number genuTcd Ha 2), KoMaHa continue npukasbiBaeT Python npowurno-
pPUPOBATH OCTABIIUIICS KO/ IUKJIA U BEPHYTHCS K Havay. Eciu cyeTyuk He feauTes
Ha 2, TO OCTABIIIASICS YaCTh ITUKJIA BBITTOJHsIETCs], 1 Python BEIBOANUT TeKyllee 3HAUCHUE
CUYeTYNKA:

O N VT W

MpenoTBpalleHVe 3aUMKIMBaHUS

V¥ kaskoro 1ukKIa while 10/KHA OBITH ITPELYCMOTPEHA BO3MOKHOCTD 3aBEPIIEHIISI, UTO-
GBI IIUKJT He BHITOTHATCS Geckoneano. Hampumep, ey onuii kI cautaet ot 1 10 5:

counting.py

X =1

while x <= 5:
print(x)
X +=1

Ho eciiut corygaiiHO IPOIYCTUTD CTPOKY X += 1 (CM. J1ajiee), TO UK OYAeT BBITTOJHATHCS
GeCKOHEUHO:

# BeckoHe4Hblh uukn!

X =1
while x <= 5:
print(x)

Tenepb mepeMeHHOI X TPUCBAUBACTCS HAYAJIbHOE 3HAUEHUE 1, HO 9TO 3HAUEHNE HUKOT-
Jla He U3MeHseTcs B IporpamMe. B pesyiibraTe 1poBepka ycoBUs X <= 5 Bcerja jaer
pesyJbTar True, U [UKJ while BBIBOAUT OECKOHEUHYIO CEPUIO €IHHMUII

1

1
1
1

JI060it TPOrpaMMHUCT BPEMSI OT BPEMEHH MUTIET GECKOHEYHbIH IIUKJI, 0COOEHHO eCIT
B IIpOrpamMMe MCIOJIb3YIOTCS HeOUeBUIHbIE YCa0BUS 3aBepiienus. Ecau Bara mpo-
rpamMa sanukaniaack, Haskmute Ctrl+C i mpocTto 3aKpoiiTe TepMUHATIBHOE OKHO
C BBIBOJIOM TTPOTPAMMBI.
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Y1061 U36€kKaTh 3aALUKIMBAHN, TIIATEIHHO MIPOBEPHTE KAXK/BIH ITUKI while 1 y6e111/1-
TeCch B TOM, UTO ITUKJI IIPEPBIBAETCS UMEHHO TOT/a, KOTr/ia Impeamnoaraetca. Ecan mpo-
rpaMMa JOJDKHA 3aBEPIIAThCA IIPU BBOE HEKOTOPOTO 3HAYEHN, 3aIYCTUTE IIPOTPAMMY
1 BBeAMTE 9TO 3HaYeHMe. Ecim mporpaMMa He 3aBepIlnjiach, MpoaHagusupyite obpa-
GOTKY 3Ha4YEHUSsI, KOTOPOE JA0JIKHO IIPUBOAUTD K BHIXO/Y M3 1MKJIA. IIpoBepbTe, 4T0ObI
X0Ts ObI OJIHA YaCTh IIPOIPAMMbI MOTJIA IPUBECTHU K TOMY, YTO YCJIOBHUE IINKJIA CTAaHET
paBHO False niau 6y11eT BBIIIOJIHEHA KOMaH/1a break.

MPUMEYAHMUE

B HeKoTOpbIX peaakTopax — Hanpumep, B Sublime Text — MCMonb3yeTcs BCTPOEHHOE OKHO BbiBoAa. OHO
MOXET YCNIOXHWUTb NpepbiBaHne 6eCKOHEYHbIX LMKIOB; BO3MOXHO, [/ BbIXOAA U3 LUMKIA NpUAETCS 3a-
KPbITb PeAaKTop.

YNPAXXHEHUSA

7-4. [ononHeHus AN nNuuUbl: HanWLIWTE LMK, KOTOPbIV NMpeanaraeT rnosb30BaTesto BBOAUTb
[OOMOJSIHEHUS ANS NULLBI A0 TEX Nop, Noka He byaeT BBeAeHO 3HayeHue 'quit’. Mpu BBoae Kaxao-
ro AOMOJIHEHNSA BbIBEAUTE COODLLEHNE O TOM, YTO 3TO AOMOJSIHEHME BK/IIOYEHO B 3aKa3.

7-5. BUneTbl B KMHO: KUHOTEATP YCTAHOBM/T HECKO/IbKO BapUaHTOB LieHbl Ha 61neTbl B 3aBUCUMO-
CTW OT BO3pacTa noceTutens. [ns nocetutenen Mnaawe 3 fet 6unet 6ecnnaTHbIi; B Bo3pacTe
oT 3 go 12 6unet crount $10; HakoHeL, ecnv Bo3pacT nocetutens 6onblue 12, 6unet crout $15.
HanuwmTe UMK, KOTOpbIM NpeanaraeT nosib30BaTes0 BBECTU BO3PACT U BbIBOAUT LiEHy buneta.

7-6. Tpu BbIXOAQ: HaMULLUTE anbTEPHATUBHYIO BEPCUIO YMPAXHEHUS 7-4 UK yNpaXKHeHUS 7-5,
B KOTOPOW KaXzbll MYHKT CriefytoLero crvcka BCTpeyaeTcst XoTs 6bl 0auH pas.

e 3aBepLUeHVe LuMKa No NpoBepKe ycnosus B koMaHae while.

e YnpaBneHuWe MpOAOIHKUTENBLHOCTBIO BbIMO/IHEHMS LMKIA B 3aBUCUMOCTU OT MEpPEMEHHON
active.

e Bbixoa 13 unkna no koMaHae break, ecnv nonb3oBaTenb BBOAUT 3HaYeHue ‘quit’.

7-7. BECKOHEYHbIV LMK HAaMULUMTE LMKIT, KOTOPbIM HUKOTAa He 3aBEPLLUAETCS], U BbIMOJIHUTE Ero.
(YTo6bI BbINTM M3 UMKNA, HaxxMuUTe Ctrl+C Unm 3aKpoiTe OKHO C BbIBOZOM.)

Mcnonb3oBaHue umknia while co cnnckamun 1 cnosapsmm

Jlo HAcTOSIIIIEro MOMEHTA MBI PabOTAIN TOJABKO ¢ OAHUM (hparMeHTOM HH(MOPMAIHH,
MTOJIY4YeHHOH OT 1oJib30BaTess1. MbI TosTy4yann BBOJI TOJIb30BaTes, @ 3aTeM BbIBOINIIN
orseT Ha Hero. IIpu ciexnylomeM npoxoze 1uk/aa while nmporpamma oJtydasia HoBoe
BXOJIHOE 3HAUYEHUE U pearnpoBaja Ha Hero. Ho, 4To6bl paboTaTh ¢ HECKOJABKUMU
(dhparmenTamu uHGOpPMAINU, HEOOXOIUMO UCIIOJIH30BaTh B IUKJIaX while CIUCKH
1 CJIOBApH.

[y for XOpOMIO MOAXOAUT s Tepedopa CHUCKOB, HO, CKOPEE BCET0, CITUCOK He J0JI-
JKeH U3MEHSThCs B LUKJIE, IOTOMY 4To y Python BosHMKHYT mpo6ieMbl ¢ OTCIeK1Ba-
HIEM 271eMeHTOB. YTOOBI MBMEHATH CIIMCOK B TIpoTiecce 00paboTKH, MCIIONb3YHTE KT
while. Mcronp3oBanue UKIOB while cO CIIMCKaMU U CJIOBAPSIMU MO3BOJISIET COOMPATh,
XPaHUTh U YIOPSA0YMBATh O0JbIINEe 00bEeMbl JAHHBIX IJIs IOCIEAYIOIETO aHaIn3a
1 06paboTKu.

BosbpmewMm crimcok HEIaBHO 3apEruCTPUPOBAHHDBIX, HO €II€ HE IIPOBEPEHHBIX TTOJIb30Ba-
Tesei caiita. Kak IIepeEMECTUTDH IMOJIb30BaTEJIeN TTocye TIPpOBEPKU B OTI[e]IbeIfI CITMCOK
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IIPOBEPEHHBIX 1T0Jb30Bateseli? OHO U3 BO3MOKHBIX PEIIeHUH: CIIOIb3yeM UK/ while
71 U3BJIEUEHUS MTOJIb30BATE el 13 CIIUCKA HEIIPOBEPEHHBIX, ITPOBEPSIEM UX U BKJIIOUAEM
B OT/ICJIBHBIH CITUCOK MTPOBEPEHHBIX TIOJb30BaTeNel. Ko/l MOKeT BBITJISAIETH TaK:

confirmed_users.py

# HauMHaem C ABYX CMUCKOB: Monb3oBaTesnei ANA MpoBepKu

# W NycToro crnucka AAs XpaHeHUs MNpOBEpeHHbIX MoJib3oBaTenent.
©® unconfirmed_users = ['alice', 'brian', ‘'candace']

confirmed_users = []

# MpoBepseM KaxAoro nosb30BaTeNs, MOKa OCTAWTCA HENpOBEpeHHble
# nonb3oBaTenu. Kaxgdblii Nnonb3oBaTeNb, npowewnii NpoBEpPKY,
# nepemewaeTcs B CMUCOK MPOBEPEHHDBIX .

® while unconfirmed_users:

(3] current_user = unconfirmed_users.pop()
print("Verifying user: " + current_user.title())

(4] confirmed_users.append(current_user)

# BbiBOJ, BCeX MpOBEpeHHbIX Mosb3oBaTenei.

print("\nThe following users have been confirmed:")

for confirmed_user in confirmed_users:
print(confirmed_user.title())

PaboTa mporpaMMbl HAUMHAETCS € IBYX CIIUCKOB: HEMPOBEPEHHBIX MOJIb30BaTeseil @
U TIYCTOTO CITMCKA JIJIST IPOBEPEHHBIX MoJsib3oBaTeseil. [{nkir while B Touke @ BbITION-
HsIeTCs, [T0Ka B CIIMCKe unconfirmed_users ocTaioTcst ajieMeHTbhl. BHyTpH aTOro crimcka
by pop() B TOuKe © WM3BJIEKAET OUEPETHOTO HEMTPOBEPEHHOTO TIOJH30BATEIS
€ KOHIIa crucKa unconfirmed_users. B janHOM ripuMepe crincok unconfirmed_users
3aBeplaeTcs 1101b3oBareseM Candace; 5TO UM IIEPBbIM U3BJIEKAETCA U3 CIIUCKA, CO-
XpaHsIETCsT B current_user U 100aBJISIETCS B CIIUCOK confirmed_users B Touke @. [lanee
CJICIYIOT IMOJb30BaTes Brian n Alice.

HporpaMMa MO/IEJITMPYET IMTPOBEPKY KaK/I0T'O 1OJIb30BaTEJIAA BBIBOJIOM COO6H_[€HI/I${, I1ocJjie
YETo IMEPEHOCUT ITOJIb30BaTEJIA B CIIMCOK ITPOBEPEHHDBIX. ITo Mepe COKpallleHusd CIIMCKa
HEIIPOBEPEHHBIX MOJIb30BATENEH CITUCOK ITPOBEPEHHDBIX ToJTh30BaTeNen pacTeT. Korma
B CITMCKE HEITPOBEPEHHbIX [10JIb30BaTeJIell He OCTAeTCsI HU OJ[HOTO 9JIEMEHTa, IUKJI OCTa-
HABJMBAETCA, 1 BBIBOANUTCA CITMCOK ITPOBEPEHHDBIX M0JIb30BaTEIEN:

Verifying user: Candace
Verifying user: Brian
Verifying user: Alice

The following users have been confirmed:
Candace

Brian

Alice

YaaneHue Bcex BXOXAEHWUM KOHKPETHOro 3Ha4eHn4a 13 Crimcka

B ruaBe 3 dynkius remove () UCIOIb30BAIACD JJId YaleHUs KOHKPETHOTO 3HAYCHUS
u3 crucka. OywHkiws remove () paborasa, IOTOMY YTO HHTEPECYIOIEe HAC 3HAYEHUE
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BCTPEYAJIOCH B CIIMCKE TOJIBKO OJIMH paa3. Ho uTto ecyin BbI 3aX0THTE YaJUThb BCE BXOXK-
JIeHUsI 3HAUEHWST U3 CITHUCKA?

[omycTtiM, nMeeTcs CIUCOK pets, B KOTOPOM 3HaueHue 'cat' BcTpeyaeTcst MHOTOKpPaTHO.
Yro6bl yAATUTH BCE HK3EMILIAPBI ITOTO 3HAYCHMUST, MOKHO BBITIONHATD UK while 10
TeX IOP, MOKa B CIIUCKE HE OCTAaHETCST HU OJTHOTO 9K3eMILIApa 'cat':

pets.py
pets = ['dog', 'cat', 'dog', 'goldfish', 'cat', 'rabbit', 'cat']
print(pets)

while 'cat' in pets:
pets.remove('cat")

print(pets)

IIporpamma HaYMHAET CO CMHCKA, COACPKAIIETO MHOKECTBEHHbBIE 9K3EMILISIPHI 'cat'.
[Tocue BpIBOMA cicKa Python BXO/JIUT B IIUKJI while, TOTOMY 4TO 3HAUYeHUe 'cat’ mpu-
CYTCTBYET B CIIUCKE XOTs ObI B 0ZIHOM sK3eMiLisipe. [Tocie Bxoma nuka Python ynanser
HepBoe BXOJKIEHKE 'cat', BO3BpaIaeTcst K CTpoke while, a 3aTeM 0GHAPYKIBAET, UTO
9K3EeMIIJISIPBI ' cat' Bce erie TPUCYTCTBYIOT B CITUCKE, M TIPOXOINT UK 3aHOBO. BX0k-
JeHus 'cat' yaasugioTcs 0 TeX Mop, MToKa He OKaXeTcs, YTO B CIUCKe 3HaUYeHul 'cat'
He 0CTaJIOCh; B 9TOT MOMeHT Python 3aBepimaer IUKJI U BHIBOAUT CIIUCOK 3aHOBO:

['dog', 'cat', 'dog', 'goldfish', 'cat', 'rabbit', 'cat']

['dog', 'dog', 'goldfish', 'rabbit']

3anonHeHue cnioBaps AaHHbIMK, BBEAEHHBLIMU MOJ1Ib30BATEJIEM

ITpu kax0M IPOXOje IUKAa while Bala IporpaMMa MOJKET 3alpalinBaTh J000e
HEoOX0MMOe KOJMYECTBO JaHHbIX. Hanuiem nmporpaMmmy, KOTopast Py KasKI0M IIPO-
XoJle I[MKJIa 3alpalliBaeT UMs yJacTHUKa 1 ero orser. CoOpaHHble faHHble OYIyT CO-
XPAHSTHCS B CJIOBAPE, TIOTOMY UTO KasKAbI OTBET JOJKEH OBITh CBSI3aH ¢ KOHKPETHBIM
110JIb30BaTEJIEM:

mountain_poll.py
responses = {}

# YcTaHoBKa dnara npoponkeHusa onpoca.
polling_active = True

while polling_active:
# 3anpoc MMeHM M OTBeTa Nojb3oBaTenA.
o name = input("\nWhat is your name? ")
response = input("Which mountain would you like to climb someday? ")

# OTBeT coxpaHseTcs B C/loBape:
(2} responses[name] = response

# lMpoBepKka npoAonxeHnA onpoca.
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(3] repeat = input("Would you like to let another person respond? (yes/ no) ")

if repeat == 'no
polling_active = False

# Onpoc 3aBeplieH, BbIBECTU pe3ynbTaThl.
print("\n--- Poll Results ---")
® for name, response in responses.items():
print(name + " would like to climb " + response + ".")

Cravajia mporpamMma orpe/iesisieT MyCTOH ¢I0Baph (responses) U yCTaHaBIUBaeT (iar
(polling_active), MOKa3bIBAIONINIL, YTO OMpoc rpojaosrkaercs. Iloka polling_active
COZIEPKUT True, Python 6yz;[eT BBIIIOJIHATH KOJ B IIUKJIE while.

B nuksie mosib3oBaTestio npejiaraeTcs BBeCTH UMSI M Ha3BaHMeE TOPbl, Ha KOTOPYIO
eMy XOTeJIoch Obl IOAHAThCs @. DTa mHPOPMAIKst COXPAHSIETCs B CI0OBAape responses
B CTpOKe @, 11ocJie 4ero porpaMMa CIipanimBaeT y MOJb30BaTes, HY>KHO JIU TTPOJI0JI-
sKaTh onpoc ©. Ecsin osib30BaTe b OTBEYACT MOJOKUTEIBHO, TO TPOTPAMMa CHOBA
BXOAWT B UK while. Ecomit ke oTBeT oTpumiarenes, ¢gJar polling_active mepexoauT
B cocTOsiHUE False, IMKJI while IiepecTaeT BBIIOJIHATHCS, ¥ 3aBepIIaloniiii 610K kojga @
BBIBO/JIUT PE3YyJIbTAThI OIIPOCa.

EcJiit BBI 3alycTUTE 9Ty IPOTPAMMY ¥ BBEJIETE APy OTBETOB, Pe3YJIbTaT OY/IeT BBITJIs-
JIeTh IPUMEPHO TaK:

What is your name? Eric
Which mountain would you like to climb someday? Denali
Would you like to let another person respond? (yes/ no) yes

What is your name? Lynn
Which mountain would you like to climb someday? Devil's Thumb
Would you like to let another person respond? (yes/ no) no

--- Poll Results ---
Lynn would like to climb Devil's Thumb.
Eric would like to climb Denali.

YNPAXXHEHUSA

7-8. CaHABMUM: CO3AalTe CMMCOK C MMeHeM sandwich_orders, 3anonHuTe ero Ha3BaHUsSIMU pas-
JIMYHbIX BMAOB C3HABMYEN. Co3aaiTe nmycTon cnucok ¢ umeHeM finished_sandwiches. B uukne
nepebepuTe 31eMeHTbI IEPBOrO CAUCKA U BbIBEAUTE COOBLLEHNE ANISt KAXKAOMO SEMEHTa (Hanpu-
mep, «I made your tuna sandwich»). Mocne 3Toro Kaxxabl C3HABWY U3 NEPBOro CMMCKa Mnepe-
MelaeTcs B cnucok finished_sandwiches. Mocne Toro kak Bce 3feMeHTbI MEPBOro crnncka 6yayT
06paboTaHbl, BbIBEANUTE COOBLLEHME C NEPEUNCTIEHNEM BCEX U3FOTOBNEHHBIX COHABUYEN.

7-9. be3 mactpamu: ucnonb3ys cnmncok sandwich_orders u3 ynpaxHeHus 7-8, mpocneauTe 3a
TeM, YTobbl 3HaYeHue ‘pastrami’ BCTpeyanoch B CNMCKE Kak MUHUMYM Tpy pasa. [JobaBbTe B Ha-
Yano NporpamMmmbl KOA AJisi BbiBOAA COOOLLEHNUS O TOM, YTO MacTpamu 60sblue HET, U HanNUWuTe
umkn while anst yaaneHust Bcex BXoxaeHui ‘pastrami’ n3 sandwich_orders. Yéeautecb B ToM, YTO
B finished_sandwiches 3HaueHue ‘pastrami’ He BCTpeyaeTcs HYM OAHOro pasa.

7-10. OTNycK MeYTbl: HaMWLWKUTE NPOrpamMMy, KOTopasi ONpaLUMBaET Nosb3oBaTenel, rae 6bl OHY
XOTenM NPOBECTM OTMycK. BiktounTe 6710k Koza Ans BbIBOAA Pe3y/bTaToB OMpoca.
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NToru

B aT0ii T71aBe BBl HAYYHJIMCH UCIIOJIB30BATH input () JIsT TOrO, YTOOBI MOJIB30BATENN
MOTJTH BBOJIUTH COOCTBEHHYIO MH(OPMAITIIO B CBOUX TIPOTpaMMax. Bel Hayammncs pabo-
TaTh C YUCTOBBIMU U TEKCTOBBIMU JAHHBIMU, & TAKIKE YIIPABJIATD IIPOJOJIKUTEIbHOCTHIO
BBIIIOJIHEHMS CBOMX IIPOIPaMM C IIOMOIIbIO IIMKJI0B while. Takike Mbl paccMoTpesnn
HECKOJIBKO CIIOCOOO0B yIpaBJeHUsT IUKJIaMU while: ycTaHOBKY (hJiara, KoMaHy break
1 KOMaHJly continue. Bbl y3Ha/y, Kak UCIIOIb30BaTh HUKJ while /U151 lepeMelienns
9JIEMEHTOB U3 OAHOIO CIIMCKA B APYroil U KaK yJaduTb BCe BXOXKeHUd HEKOTOPOro
3HAYEHUS U3 CIUCKA. Tarke OB PACCMOTPEHBI BO3MOKHOCTH MTPUMEHEHST IIHKIOB
while co cioBapsIMU.

I'nasa 8 mocsmiena pyukimsaM. OYHKITUHT TTO3BOJISIOT Pa3AeIUTh TPOTPAMMY Ha MEHb-
M€ YaCTU, KAKAs U3 KOTOPBIX PEIlaeT OJHy KOHKPeTHYIO 3a7auy. DyHKIuu MOXKHO
XPaHUTh B OT/EJbHBIX (haliTax U BBI3BIBATH UX CTOJBKO Pa3, CKOJBKO TOTPeOYeTCs.
Biiarogapst byHKIMSM Bbl CMOsKeTe mucath bojiee apGeKTUBHBIN Ko, GoJiee IPoCcToii
B OTJIAJIKE U COIIPOBOKIEHIH, KOTOPBII K TOMY K€ MOKHO IIOBTOPHO UCIIOJIb30BATh
B Pa3HBIX ITPOrpaMMax.



OyHKUUK

ITa TIaBa MOCBSIIeHa GYHKYUAM — UMEHOBAHHBIM OJIOKAM KOJIA, TIPeHA3HATEHHBIM
JUIST PETeH st OIHOM KOHKPETHOI 3a7aun. YToGb! BRITIOMHUTE 3129y, OTPEIETCHHYIO
B BU/Ie (DYHKIINH, BBl yKa3biBaeTe uMs (GyHKITMH, OTBeYalolie 3a aTy 3a1auy. Ecim 3az1a-
Ya JI0JKHA MHOTOKPATHO BBITIOJTHATHCS B TIPOTPAMMe, BaM He TIPU/IETCs 3aHOBO BBOJINTD
BECh HEOOXOANMBIH KOJ; TPOCTO BBI3OBUTE (DYHKIIUIO, MPETHASHAYCHHYIO JITIST PENICHST
3aJIavM, ¥ 3TOT BBI3OB IpHKa3biBaeT Python BBIOIHUTH KOJI, COMEPIKAIIUICS BHYTPU
dymukim. Kax Bl Bckope yOeanTech, HCOTb30BaHme (DyHKIHIA YITPOIIAET YTeHne, Ha-
Mcanue, TECTUPOBAHUE KOJIA U UCTTPABJIEHUE OTMTHOOK.

B aT0i1 T71aBe TakKe paccMaTpPUBAIOTCA BO3MOXKHOCTH Hepefnadn nHnopManun GyHk-
usM. Bbl y3Haete, kKak ucatb (hyHKIINN, OCHOBHOI 3a/1au€eii KOTOPBIX ABJISETCS BBIBO/
uHMOpMAIK, 1 Apyrue GYHKIMN, TpeIHasHaueHHbIe /111 00padOTKK aHHbBIX 1 BO3BPa-
neHus 3uavenus (uin Habopa sHadennii.) Hakonerr, BbI HAYYUTECh XPAHUTh (DYHKIHH
B OT/IE/IbHBIX (hailiaX, HA3bIBAEMBIX MOOYISAMU, TSI YIOPsIoueHMst (hailyioB OCHOBHOI
MTPOTPAMMBI.

Onpenenexnune QyHKUUK
Bot nipoctas gyHKIns greet_user (), KOTOpas BBIBOAUT ITPUBETCTBUE:

greeter.py
O def greet_user():
® """BbIBOAMT MPOCTOE MpUBETCTBUE.
e print("Hello!")

O greet_user()

B atom nipuMmepe npejicTaBiena mpocrTeiinas crpykrypa dynkinuu. Ctpoka @ mpu no-
MOIIU KJII04eBOTo cioBa def coobiaer Python, uto Bt onpezensiere hyurmuio. B onpe-
oenenuu QynKyuu yKaspiBaeTcst UMst (DYHKITUH U, €CJTH HYKHO, ONTHCaHue WH(MOPMAIIHH,
HeoOX0MMON (DYHKIUU JIJIST PEIICHUS e 3aaun. ITa MHPOPMAIUs 3aKII0YAETCS
B KpyTJibie CKOOKH. B anHoM nipumepe (hyHKIMH IPUCBOEHO UMsI greet_user (), U OHA
He HYXK/IaeTCs B IOTIOJTHUTEIbHOM NH(MOPMATINY 7T PEIIEHNs CBOCH 3a/1auM, TI09TOMY
KpyTJibie ckoOKku mycthl. (Bripodem, naske B aToM caydae onn obsizarenbibl.) Hakowerr,
olpezie/IeHNe 3aBEePIIAeTCs TBOCTOYNEM.

Bce crpoku ¢ otcrynamu, crienytoriue 3a def greet_user():, 06pasyioT meno GyHK-
. Teker B Touke @ mpezcTaBisieT coO0H KOMMEHTApUH — cmpoky 0oKyMenmauuu
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¢ oncanueM pyHKuu. CTPOKM JOKYMEHTAIIMM 3aKJII0YAIOTCS B YTPOCHHbIC KaBbIYKH;
Python orozxaer ux 1o 3101 MOCIEI0BATEILHOCTH CUMBOJIOB BO BPEMSI TEHEPHUPOBAHUST
JIOKyMEHTAINN K (DYHKITNSIM B BAlIUX MPOTPaMMax.

«HacTtossmuii» xkon B Tese 3Tol (DyHKIIUU COCTOUT BCETO M3 OJHOW CTPOKH
print("Hello!") — cM. ©. Takum o6pasoM, PyHKIUA greet_user() pellaeT BCETo
OIIY 3a/1a4y: BBIITOJIHEHNE KOMaHabl print("Hello!").

Korma morpebyercst UCIOIb30BaTh 9Ty (DYHKIINIO, BEI30BUTE e€. BhI30B (DYHKIIMN TIPH-
KasbiBaeT Python BbimosHUTH copepskanuiicss B Heill Koi. UToOBI BbI3BATh (DYHKIIHIO,
YKaKUTE ee UMsl, 32 KOTOPBIM CJIeAyeT Besl HeoOxoauMas nHGOPMaI, 3aKII0YeHHasT
B KPYTJible CKOOKH, KaK MMoKa3aHo B cTpoke @. Tak Kak HUKaKast JOMOJHUTEIbHAS UH-
(hopmartust He Hy»KHA, BBI30B (DYHKITMH SKBUBAJIEHTEH ITPOCTOMY BBITIOJTHEHUIO KOMAaH/IbI
greet_user(). Kak u oxxumanocs, q)yHKum{ BBIBOJIUT coob1ieHne Hello!:

Hello!

Mepepaya nHpopmaumm yHKUMM

C wveGonpMMy U3MEeHEHUSIMU (DYHKITUSE greet_user() CMOKET He TOJBKO CKa3aTh
«ITpuser!» mMoMB30BATENIO, HO U IONPUBETCTBOBATD €I0 110 UMEHM. J[J1s1 9TOT0 cepyer
BKJIIOYMTD MMs Username B KPyIJIbIX cKOOKax B onpegesnenue ¢pyHkinuu def greet_
user(). C nobasienueM username (byHKIMSA HIPUMET JI060€E 3HaYeHUE, KOTOpoe Oyner
3aKJII0YEHO B CKOOKM 1P BbI30Be. Teneph (QyHKIMS 05KUIAET, YTO MPU KAKAOM BBI30BE
OyJIeT TIepeIaBaThcsa UMS [0J1b30BaTe/1s. I1pu Bbi3oBe greet_user() ykaskurte uMs (Ha-
npuMep, 'jesse') B KPYIJIbIX CKOOKAX:

def greet_user(username):
"""BbIBOAMT MpOCTOe MpuBETCTBUE.
print("Hello, " + username.title() + "!")

greet_user('jesse')

Komanza greet_user('jesse') BbI3biBaeT (hyHKINIO greet_user() u nepenaer ei
urGOpMaIo, HeOOXOAUMYIO IJIsI BBIIIOJHEHNs KOMaHAbl print. OyHKIMA 110Iy4aeT
nepelanHoe UM 1 BBIBOJIUT TIPUBETCTBUE JIJISI 3TOTO UMEHU:

Hello, Jesse!

Touno Tax ke koMaH/Ia greet_user('sarah') BbI3bIBaeT GyHKINIO greet_user()
U 1epeziaeT eil CTpoKy 'sarah’, 4TO IPUBOAUT K BBIBOLY cooOuieHus Hello, Sarah!
OyHKIWo greet_user() MOKHO BbI3BATh CKOJBKO YTOAHO pa3 U IepeiaTh eil oboe
MMsI Ha Ballle yCMOTPeHIe — ¥ BbI GyIeTe MOTyYaTh OKUTAEMbIiT Pe3yIbTaT.

AprymeHTbl U napameTpbl

Dynxnus greet_user() ompejeseHa Tak, 4To /st pabOThl OHA JAOJKHA [OJTYYUThH
3HaueHue TepeMeHHoil username. Iocie Toro kak GyHKIUs OyeT Bbl3BaHa U HOJIY-
JUT HeoOXoAuMY0 wHGOpPMAIU (MM [T0JIb30BaTe s ), OHAa BbIBEJET MPABUIbHOE
MIPUBETCTBHUE.
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[Tepemennas username B onpeziesicHIN greet_user() — napamemp, TO €CTb YCJIOBHbIC
JaHHble, HeOOXOoUMbIe (DYHKIIUU JIJIsT BHIIOJHEHMS ee pPaboThl. 3HaueHue 'jesse’
B greet_user('jesse') — apaymenm, TO eCTb KOHKpPeTHasT NHMOPMAITHS, TTepelaHHast
npu BbI3oBe DYHKIMU. Bbi3piBag GyHKINIO, BBl 3aKkj04aeTe 3HaYeHUe, ¢ KOTOPbIM
dbyHKIMs 10/oKHA paboTaTh, B KPYTJble CKOOKU. B TaHHOM ciiydae apryMeHT 'jesse'
61T Tepeian GYHKINHN greet_user (), a eT0 3HaYeHIe OBIIO COXPAHEHO B TEPEMEHHO
username.

MPUMEYAHMUE

WHoraa B NuTepaType TEPMUHbI «apryMEHT» U «MapaMeTp» WCMOMb3YIOTCS Kak CMHOHWMMbI. He yawe-
NANTECh, €CIM NepeMEHHbIE B onpeaeneHnn GyHKUMM Bapyr 6yAyT Ha3BaHbl apryMeHTaMu, a 3HaueHus,
nepeaaHHble Npy Bbi30Be (yHKLMU, — MapaMeTpamyl.

YNPAXXHEHUSA

8-1. CoobueHue: HanuwumTe dyHKumio display_message() ans BbiBoga coobLLeHMs No Teme, pac-
CMaTpVBAEMOM B 3TOW rnaBe. Bbi3oBUTE yHKUMIO U y6eauTech B TOM, UTO COOBLLUEHNE BbIBO-
ANTCA NpaBU/IbHO.

8-2. Jliobumas kHura: Hanuwute @yHkumio favorite_book(), koTopas nonyyaer oauH napa-
MeTp title. dyHKUMS AOMKHA BbIBOAUTL cooblieHne Buaa «One of my favorite books is Alice in
Wonderland». BbizoBuTe dyHKUMIO 1 ybeamTecb B TOM, YTO Ha3BaHWE KHWUIMM NpaBWibHO nepe-
[AeTCs Kak apryMeHT npu BbI30BE (PYHKLMN.

MNepenaya aprymMeHTOB

Ornpenenenne GyHKIUNA MOKET UMETh HECKOJIBKO TAaPaMETPOB, K MOXKET 0Ka3aThCs, 4TO
1P BbI30BE (DYHKIIMY JOJKHBI T€PEIaBaThCsl HECKOJIBKO apryMeHTOB. CyIecTBYIOT
HECKOJIbKO CTTOCOO0B mepefaun apryMenToB GyHKuusM. [o3uuuonnvie apzymenmol
MEePEYNCIAIOTCS B MOPS/IKE, TOUHO COOTBETCTBYIOIIEM MOPS/IKY 3aIMCH ITapaMeTpPOB;
UMEHOBAHHDIE AP2YMEHMbL COCTOAT U3 UMEHU ITePeMEeHHON 1 3HaUeHUsT; HAaKOHell, CyIe-
CTBYIOT CITMCKH U CJIOBAPH 3HaYeHIi. PacCMOTPUM BCe 3TH CTTOCOODI.

MO3ULMOHHbIE apryMeHTbI

ITpu BBI30BE DYHKIMU KAKIOMY apTYMEHTY J0JKEH OBITh MOCTABIEH B COOTBETCTBHE
napameTp B onpeziesicann (pynkimu. [Ipoie Bcero ciesaTh 9T0 Ha OCHOBAHNN TTOPSIIKA
HepPeYrCICHUsT apTYMEHTOB. 3HAUEHMUsI, CBA3bIBAEMbBIE C apIyMEHTaMU TOA00HBIM 00-
Pa3oM, Ha3bIBAIOTCS NO3UUUOHHLIMU APZYMEHMAMU.

Yro6bl HOHSTH, Kak paboTaeT aTa cXema, pacCMOTPUM (PYHKIIUIO JIJIs BBIBOJIA MH(OPMa-
I[IH O IOMAITHUX KIUBOTHBIX. DYHKIMS cOOOIIAET TUIT KUBOTHOTO U €T0 MM

pets.py
O def describe_pet(animal_type, pet_name):
BbIBOAUT MHOPMALIMK O XMBOTHOM. """
" + animal_type + ".")
"'s name is

print("\nI have a
print("My " + animal_type +

+ pet_name.title() + ".")

® describe_pet('hamster', 'harry')
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W3 onpenenennss @ BUAHO, 4TO DYHKIUU JOJKEH MEPEAABATHCS THUII JKUBOTHOTO
(animal_type) u ero ums (pet_name). IIpu BbizoBe describe_pet () Heo6X0AMMO T1epe-
JIaTh TUT U UM — UMEHHO B TaKOM TOpsi/ike. B aTOM mpuMepe aprymenT 'hamster'
cOXpaHseTcs B TapaMeTpe animal_type, a apryMeHT 'harry' cOXpaHsSeTcs B TapaMeTpe
pet_name @. B Tese (pyHKIMM 9TH [Ba MapamMmeTpa UCIOIb3YIOTCA 7Tl BBIBOJA UHGOP-
Mallum:

I have a hamster.
My hamster's name is Harry.

MHOroKpaTHblE BbI30Bbl hYHKLMM

DyHKIMS MOKET BBI3BIBATHCS B IIPOTPAMME CTOJIBKO Pas, CKOJIbKO 1moTpebyercs. st
BBIBO/Ia MH(OPMAIINHN O IPYTOM KUBOTHOM JIOCTATOYHO OTHOTO BBI30Ba describe_pet():

def describe_pet(animal_type, pet_name):
BbiBOAUT WMHPOpMaLMIO O XMBOTHOM. """
print("\nI have a " + animal_type + ".")
print("My " + animal_type + "'s name is

+ pet_name.title() + ".")

describe_pet('hamster', 'harry")
describe_pet('dog', 'willie')

Bo Bropom BbI30Be hyHKITME describe_pet () niepeatorcst apryMeHTsl 'dog' 1 'willie'.
ITo anasioruu ¢ pebIAyieii mapoii aprymenTos Python conocrasisier apryment ' dog’
C TapaMeTpoM animal_type, a aprymMenT 'willie’ ¢ mapameTpoM pet_name.

Kak u B npeabiaynieM ciaydae, GyHKIMS BLIITOJHIAET CBOIO 33/1a4y, HO Ha 9TOT pa3 Bbl-
BOJATCA Apyrue 3HaYeHud:

I have a hamster.
My hamster's name is Harry.

I have a dog.
My dog's name is Willie.

MHOTOKPaTHBIH BBI30B (DYHKIMK — Ype3BbIUaiiHo adhekTuBHbII crtocob padoTsl. Ko
BBIBO/Ia MH(OPMAITNH O IOMAIITHEM KIBOTHOM TTHIIIETCS OJIH pa3 B hyHKImu. Kakpiit
pas, Korja Bbl 3aXOTUTE BbIBECTH MH(MOPMAIMIO O HOBOM KMBOTHOM, Bbl BbI3bIBAETE
(byHKITMIO ¢ TaHHBIMU HOBOTO JKUBOTHOTO. /lake ecau Koz BbIBOzIa WH(GOPMAIUU pas-
pactercs 10 10 cTpPOK, BB BCe paBHO CMOJKETE BBIBECTH MHMOPMAIIMIO BCETO OXHON
KOMaHIOM — JIJIsE 9TOrO JJOCTATOYHO CHOBA BBI3BATH (DYHKIIMIO.

DyHKIWS MOKET UMETD JII000€ KOJIMIECTBO TO3UITHOHHBIX apryMeHToB. [Ipu BbI30BE
dbyukiuu Python mepebupaer apryMeHTbI, TPUBEICHHBIEC B BHI30BE, 1 COTIOCTABJISICT
KasK/IbliT apIyMEHT C COOTBETCTBYIONIMM ITAPAMETPOM U3 OIpeeIeH st (DYHKIHH.

O BaXXHOCTM Nopsiika NO3ULMOHHBIX apryMeHTOB

Ecan HapyHmuThb MOPAAOK CJIeI0OBAHUA aPTYMEHTOB B BbI3OBE ITPU MCIIOJIb3OBAaHUU T10-
SUIMMOHHDBIX aPTYMEHTOB, BOSMOJKHbBI HCOKNTaHHBIC PE3YJ/IbTAaThI:

def describe_pet(animal_type, pet_name):
BbIBOANT MHOPMALMIO O XMBOTHOM. """
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+ animal_type + ".")
"'s name is

print("\nI have a
print("My " + animal_type +

+ pet_name.title() + ".")
describe_pet('harry', 'hamster')

B aTom BeI30BE (hyHKIMM cHAYasa mepefaeTcs MMs, a TOTOM THUIT JKUBOTHOTO. Tak Kak
apryMeHT 'harry' HaXOAWTCS B TIEPBOW MTO3UIINH, 3HAUEHTE COXPAHSIETCS B TapaMeTpe
animal_type, a apryMeHT 'hamster' coxpaHseTcs B pet_name. Ha 3TOT pa3 BBIBOJI TTOITY-
qaeTcss 6ECCMbICIEHHBIM:

I have a harry.
My harry's name is Hamster.

Eciu BBl oJyuniin 1mogo0Hble CTPaHHbIE PE3YJIbTAThl, IPOBEPHTE, COOTBETCTBYET JIK
MOPSI/IOK CJIe/IOBAHUS aPTYMEHTOB B BBI30BE (DYHKITUH MOPSAKY TTapaMeTPOB B ee OIpe-
JleJIeH U,

AIMeHOBaHHblE apryMeHTHbl

Hmenosanmuiil apeymenm TPENCTaBISIET cOOOI Tapy «MMsI—3HAUYEHUE», TIEPEIaBAEMYIO
bynkm. ViMs 1 3HaUEHWE CBSI3BIBAIOTCS C apTYMEHTOM HATIPSIMYIO, TaK YTO MIPH Tiepe-
Jlade apTyMeHTa MTyTaHWIla ¢ TTOPSIIKOM UCKIovYaeTcd. ViIMeHoBaHHbBIE apTyMEHTBI 13-
GaBJIAIOT OT XJIOTIOT € TIOPSIIKOM apPIyMEHTOB TIPH BbI30BE (DYHKIIUH, 2 TAKIKE TTPOSICHSIIOT
POJIb KaK/I0TO 3HAYCHUS B BbI30BE (DYHKIIUN.

[lTepenuniem mporpaMmy pets.py ¢ UCIOJIH30BAHNEM UMEHOBAHHBIX apTYMEHTOB
1IpU BbI30BeE describe_pet():

def describe_pet(animal_type, pet_name):

BblBOAMT MHOpMaLMW O XWMBOTHOM. """

print("\nI have a " + animal_type + ".")

print("My " + animal_type + "'s name is " + pet_name.title() + ".")

describe_pet(animal_type="hamster', pet_name="harry")
Oyukius describe_pet () He uamenunaach. OqHAKO HA 9TOT Pa3 MPH BbI30Be ByHK-
LU MBI IBHO coobmaeM Python, ¢ kakuM mapamMeTpom m0JKeH ObITh CBSI3AH KAk IbIi
apryment. [Tpu o6paGotke BhizoBa (pyHkuuu Python snaer, uro apryment 'hamster’
JIOJIKEH OBITh COXPaHEeH B IapaMeTpe animal_type, a apryMeHT ‘harry' B mapamerpe
pet_name.

HOPHHOK CJIeJOBaHWA MMEHOBAHHBIX apI'yMEHTOB B ITaHHOM CJIy4ae€ HE BasK€H, IIOTOMY
4qTo PythOIl 3HaeT, rae JOJKHO XPaHUTbCA KaK/10€ 3HaYCHUE. Cneaylonme J/IBa BbI3OBa
(l)yHK]_II/II/I 9KBUBAJECHTHBI:

describe_pet(animal_type="hamster', pet_name='harry')
describe_pet(pet_name="harry', animal_type='hamster')

NMPUMEYAHUE

Mpv ncnonb30BaHWM MMEHOBAHHbIX apryMeHTOB 6yﬂbTe BHUMATE/IbHbl — UMEHa AO0/HKHbl TOYHO COBMa-
AaTb C MUMEHAMU MapaMETPOB U3 onpeaeneHunsa beHKLl,VIVI.
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3Ha4veHus rno yMOn4aHuto

s kaxoro napamerpa Baiieil GyHKIIMY MOXKHO OIIPEAEJNUTDb 3HaueHue 110 yMoJI4a-
Huio. Eciim npu Bbi3oBe QYHKIMHU [IEepeaeTcss apryMeHT, COOTBETCTBYIOUIMI JTaHHOMY
napameTpy, Python ucnosb3yer 3HaueHe apryMeHTa, a eCIi HET — UCTIOJIb3YeT 3Ha-
JeHme Mo yMoadanuio. TakmM 06pa3oM, ecJu JIJist TTapaMeTpa ONpeieIeH0 3HaYeHe
[0 YMOJTYAHWIO, BbI MOJKETE OITYCTUTh COOTBETCTBYIONIMH apryMeHT, KOTOPBIH 06BIYHO
BKJIIOYAETCS B BBI3OB (DYHKIINN. SHAUECHUS 110 YMOJYAHUIO YITPOIIAIOT BbI3OBBI (DYHKITUI
U IPOSICHSIIOT TUITUYHBIE CIIOCOOBI NCTIOJIb30BAHUS (DYHKITHIL.

Hanpumep, eciiu BbI 3aMeTHJIN, 4TO GOJIBITMHCTBO BbI30BOB describe_pet() mucosb-
3yercs I OIUCAHU cobak, 3agaiite animal_type 3HayeHue 1o ymosdanuio 'dog’.
Tenepsb B 060M BbI30Be describe_pet() s cobaku 9Ty HHPOPMAIUIO MOKHO
OITyCTUTE!

def describe_pet(pet_name, animal_type='dog'):
"""BbIBOAUT MHOOPMALMIO O XMBOTHOM.
print("\nI have a " + animal_type + ".")
print("My " + animal_type + "'s name is

+ pet_name.title() + ".")
describe_pet(pet_name='willie')

Mpbl1 usamenusu onpezienerne describe_pet() 1 BKIIOYWIN /11 TapaMeTpa animal_type
3HaUeHIe TI0 yMoyaHuto ‘dog'. Eciu Temeps dyHKims Oyer BbizBaHa 6¢3 yKasaHUs
animal_type, Python sHaer, 4To /1J1s1 5TOTO HapaMeTpa CiIeAyeT KCI0JIb30BaTh 3HaYeHIe
'dog":

I have a dog.

My dog's name is Willie.

OG6parure BHUMaHNE: B OMIPeIe/IeHUH (DYHKITUH TIPUIILIOCH M3BMEHUTD TIOPSIOK MapamMe-
TpoB. Tak Kak 6arofapst 3HAUEHUIO IO YMOJIYAHUIO YKA3BIBATH APTYMEHT € THITOM JKHU-
BOTHOTO He 00sI3aTe/IbHO, €[MHCTBEHHBIM OCTABIINMCS ADTYMEHTOM B BHI30BE (DYHKIIUN
0CTaeTCsT UMsT JIOMAITHETo JKUBOTHOTO. Python nHTepmpeTupyer ero kak MO3UIIMOHHBII
apryMeHT, 1 ecau (hyHKIIMA BbI3bIBAETCS TOJBKO C UMEHEM KUBOTHOT'O, 3TOT aPTyMEHT
CTaBUTCS B COOTBETCTBHUE C IIEPBBIM MTAPAMETPOM B otipeziesiennn hyHKIMU. VIMeHHO 110
ATOH IPUYNHE WMST JKHBOTHOTO JIOJIZKHO OBITH MEPBBIM MTAPAMETPOM.

B mpocreiiiem BapuaHTe MCIIOIB30BaHNS 3TOW (PYHKIINN MPUA BHI3OBE MTepeiaeTcs
TOJIBKO UMST COOAKI:

describe_pet('willie")
Bbi30B yHKIIMM BBIBOJIUT TOT K€ PE3yJIbTAT, 4YTO U B MPEAbIAYIIeM npuMepe. Equn-
CTBEHHBIH TTepe/laHHbIN apTyMeHT 'willie' cTaBUTCSI B COOTBETCTBUE C TIEPBBIM Ia-
pameTpoM B onpe/iesienu, pet_name. Tak kak s animal_type apryMeHT He yKa3aH,
Python ucnonbayer 3Hauenue o ymosrdanuio 'dog'. /17t BbiBojia HHGOPMAITHH O JIIO-
GOM ZPYTOM KUBOTHOM, KpOMe COOAKH, UCTIONB3YEeTCsI BBIZOB (DYHKIIUU CJIEAYIOIIETro
BUzA:

describe_pet(pet_name="harry', animal_type='hamster')
Tak kak aprymeHT Jiist mapamerpa animal_type 3ajaH stBHO, Python urnopupyer 3na-
JeHre mapaMeTpa 1o yMOJTIAHHIIo.
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MPUMEYAHMUE

EC/in Bbl UCMOJb3yETE 3HAUYEHMUs MO YMOMUAHMIO, BCE NMapaMeTpbl CO 3HAUEHMEM MO YMONUAHMIO AO/KHbI
CneaoBath Mocnie MapaMeTpoB, Y KOTOPbIX 3HAYEHWIA MO YMOMYaHUIO HET. STO Heo6XoaMMO Ans TOro,
uTo6bI Python npaBunbHO MHTEPNPETUPOBAS MO3ULIMOHHBIE aPryMEHTbI.

SKBUBASIEHTHbIE BbI30BbI (PYHKLMIM

Tax Kak MO3WIMOHHBIE APTYMEHTHI, UMEHOBAHHbBIE aPTYMEHTBI ¥ 3HAUEHUS TT0 YMOJI-
YaHUIO MOTYT MCII0JIb30BATHCA OAHOBPEMEHHO, YaCTO CYILECTBYIOT HECKOJIbKO 9KBHUBa-
JIEHTHBIX C1T0cO060B BhI3oBa (GyHKIMHA. BodbmeM oneparop describe_pets() ¢ ogHum
3HAYEHNEM 110 YMOJIYaHUTO:

def describe_pet(pet_name, animal_type='dog'):

HpI/I TaKOM OIIpeJieJIEHNM apryMEHT /171 ITapaMeTpa pet_name J0JKeEH 3a/laBaTbhCsI B JIIO-
60M Cjiydae, HO 3TO 3HaY€HMUE MOJKET IepeaaBaTbCA KaK B TIOSUITMOHHOM, TaK 1 B M€~
HOBaHHOM (l)opMaTe. Ecmm onmmcpiBaeMoe JKUBOTHOE He SIBISIETCS co6a1<oﬁ, TO aPTYMEHT
animal_type TOXe JOJKEH OBITH BKJIIOUEH B BbI3OB, 1 9TOT aPTYMEHT TOKE MOJKET OBITh
3a/lalH KaK B IIOSUIIMOHHOM, TaK 1 B MUMEHOBaHHOM (bOpMaTe.

Bce cnemyrornye BbI30BBI SBISIOTCS JJOMTYCTUMBIMU JIJIsT TAHHOW (DYHKITAMN:

describe_pet('willie")
describe_pet(pet_name='willie")

describe_pet('harry', 'hamster')
describe_pet(pet_name="'harry', animal_type='hamster')
describe_pet(animal_type="hamster', pet_name='harry')

Bce BB130BBI QJYHKHI/II/I Bbl/Ia/lyT TaKoi ke Ppe3yJbTaT, Kak 1 B ITIPEAbIAYIIUX [TPUMEPAX.

MPUMEYAHMUE

Ha camoM pene He Tak BaXHO, KaKoW CTU/b BbI30Ba Bbl NCNONb3YyeTe. Ecnv Bawa beHKLI,VISI BblAAET HYX-
HblIl pe3ynbTart, BblﬁepMTe TOT CTUJb, KOTOprl‘/II BaM KaxkeTcsl 6onee NOHATHLIM.

MNpepoTBpalleHme ownboK B apryMeHTax

He ynuBnsiitecs, eciu Ha HEpBBIX MOpax Bamrell paboTel ¢ GyHKIMAMUI OYAYT BCTpe-
YaThCsI OMMOKN HECOOTBETCTBHUST apryMeHTOB. Takue OuiMOKN TIPOUCXOIAT B TOM CJIy-
Yae, eCJIM BbI TIEPeIasIi MEHbBIIIE W GOJIBIIE apTYMEHTOB, YeM HeOOX0ANMO (hyHKINH
JUISL BBITIOJIHEHUST ee paboThl. Harmpumep, BOT 4TO MPOU3OUIET MIPH MOIBITKE BbI3BAThH
describe_pet() 6e3 apryMeHTOB:

def describe_pet(animal_type, pet_name):
BbiBOAUT WMHPOpMALMIO O XMBOTHOM. """
print("\nI have a " + animal_type + ".")
print("My " + animal_type + "'s name is

+ pet_name.title() + ".")

describe_pet()
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Python norumaet, 4to mpu BbI30BE (DYHKIUK YaCTh WHMOPMAIIUU OTCYTCTBYET, U MBI
BU/IUM 3TO B JAHHBIX TPACCUPOBKU:

Traceback (most recent call last):
(1) File "pets.py", line 6, in <module>
2} describe_pet()
©® TypeError: describe_pet() missing 2 required positional arguments:
"animal_
type' and 'pet_name'

B touke @ coobImaercst MeCTOHAXOKIEHIE TPOOIEMBI, YTOOBI BBI TIOHSITH, YTO C BHI30BOM
(yaKIIIM YTO-TO TTOTLIO HE TakK. B Touke @ TTPUBOANUTCS BBI3OB (DYHKITUU, IPUBEITUI
Kk omubke. B touke ©® Python coobimaer, 4To npu BbI30BE MPOIIYIIEHDI JBa APTYMEHTA,
1 co00TIaeT nMeHa ITUX apryMeHToB. Ecn 661 GyHKINSA pasMenanach B OTAETbHOM
(haitsie, BeposITHO, BbI CMOTJIH GBI HCTIPABUTH BBI30B, ¥ BaM HE TIPHIILIOCH ObI OTKPHIBATH
aTOT (halisl ¥ YUTATh KO/ (PYHKITUN.

Python momoraet eme u Tem, 4To OH YnTaeT Ko (yHKIUHU 1 COOOIAET NMEHA apryMeH-
TOB, KOTOpPbIE HEOOXOAMMO IMEpeIaTh P BBI30BE. JTO ellle OJHa IIPUYMHA /IS TOTO,
4TOGBI IIPUCBAUBATD IePEeMEHHBIM 1 (PYHKILUAM cojepskaTeIbHble MMeHa. B aToM ciydae
coobiienus 06 ommnbkax Python npunecyT 6osibliie oJib3bl KaK BaM, TaK U JIOOOMY
APyromy pa3paboTuuKy, KOTOPbIi GyIeT UCIOIb30BaTh Balll KO/

Ecain nipu BbI3oBe GyAyT TepelaHbl JUITHUE aPTYMEHTBI, BBl TIOJYYUTE TTOXOKYTO
TPacCUPOBKY, KOTOPas MOMOXKET IPUBECTH BBI3OB (DYHKIIMU B COOTBETCTBUE C €€
oTIpe/ieIeHNEM.

YNPAXXHEHUSA

8-3. ®ytbonka: Hanuwwute dyHkumo make_shirt(), kotopasi nonyyaet paamep pyTooaKn 1 TEKCT,
KOTOPbI AO/MKEH GbiTh HaneyaTaH Ha Hel. OYHKLWS AO/MKHA BbIBOAUTL COOBLLUEHME C pa3MepoM
1 TEKCTOM. BbI30BUTE (DYHKLMIO C UCMOb30BAaHUEM MO3ULIMOHHbBIX apryMEHTOB. Bbi30BUTE (yHK-
LMI0 BO BTOPOM pas C MCMO/b30BaHWEM MMEHOBAHHbBIX apryMEHTOB.

8-4. bonblume dyTbonkK: nmMeHute dyHkumio make_shirt(), 4tobbl dyT60KM NO yMONYaHUIO
nMenu pasmep L, 1 Ha Hux BbiBoamncs TekcT «I love Python.». Co3galite cdyT60KYy C pasMepom
L 1 TekcToM No ymon4yaHuio, a Takxe yTbosnky noboro pasmepa C ApyruM TEKCTOM.

8-5. Nopoaa: HanmwmTe dyHkumio describe_city(), koTopas nonyyaeT Ha3BaHUsi ropoaa U CTpa-
Hbl. DyHKLMS AOMKHA BbIBOAMTL NPOCTOe coobuieHne (Hanpumep, «Reykjavik is in Iceland»). 3a-
[aiiTe napamMeTpy CTpaHbl 3Ha4YeHWE MO YMOMYaHWIO. Bbi30BUTE CBOO (PYHKLMIO A4St TPEX PasHbIX
ropoAoB, Mo KpalHel Mepe OAWH U3 KOTOPbIX HE HAXOAUTCS B CTPAHE MO YMONYaHWIO.

Bo3BpallaemMoe 3HaveHune

Oyukiust He 00s13aHa BBIBOJUTE PE3YJIbTATHI CBOEH paboThl. BMECTO 3TOTO OHA MOJKET
o6paboTarh TaHHble, a 3aTEM BePHYTH 3HaUeHNe UM Habop coobmiennil. 3nauenme,
BO3BpalllaeMoe QyHKIIMeil, Ha3blBaeTCs 8038pawaemvim snavenuem. Komanaa return
nepejaeT 3HaueHue u3 (GyHKIUU B CTPOKY, B KOTOPO#l aTa (DyHKIUs Oblja BbI3BaHA.
BosBpatiiaemble 3HaUEHNST TTOMOTAIOT TTEPEMECTUTD OOIBIMYIO YaCTh PYTHHHON PaboThI
B Balleil mporpamme B (hyHKIIUH, 4TOGBI YITPOCTUTH OCHOBHOI KO TIPOTPaMMBbL.
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Bo3BpalLleHre NpOCTOro 3Ha4eHus

PaCCMOTpI/IM (byHKLII/HO, KOTOpas IoJiydaeT uMAa 1 (baMI/I]II/IIO 1 BO3BpalIa€T akKKypaTHO
OT(bOpMaTI/IpOBaHHOB ITIOJIHOE MM

formatted_name.py

def get_formatted_name(first_name, last_name):
"""Bo3BpawaeT akKypaTHO OTGOpMaTUPOBAHHOE MONHOE MUMA.
full_name = first_name + ' ' + last_name
return full_name.title()

musician = get_formatted_name('jimi', 'hendrix')

print(musician)

(1]
(2]
©
(4]

Omnpenenenne get_formatted_name() moJsydaer B apaMerpax umst u hamuianio ©@.
DyHKIMg 00benHIeT 9TH Ba UMEHHU, J00aBIgeT MEXKIY HUMU IPOOEs U COXpaHsaeT
pesyabrar B full_name @. 3nauenue full_name npeobpasyercst B (hopMaT ¢ HauaJIbHON
OYKBOI BEPXHEIO PErKCTPA, a 3aTeM BO3BPALIAETCS B TOUKY Bbi3oBa ©.

BoisbiBast (hyHKIMIO, KOTOPas BO3BpaIlaeT 3HaYeHne, He0OXOIMMO TIPEJI0CTABUTD Mepe-
MEHHYIO, B KOTOPOI1 10JI)KHO XpaHUTbCs Bo3BpalllaeMoe 3Hadenue. B rannom ciydae
BO3BpAIllaeMoe 3HAUEHIE COXPAHSIETCS B IepEeMEHHO musician @. Pe3ybraT comepskuT
aKKypaTHO 0T(hopMaTHUPOBAHHOE ITOJTHOE UM, IIOCTPOEHHOE U3 UMEHU 1 (haMUJINN:

Jimi Hendrix

Mosxer TIOKa3aTbhCA, YTO BCE OTU XJIOMOTHI U3JTUITHU — C TAKUM K€ YCIIEXOM MOKHO
OBLIO UCIIOIb30BATh KOMaH/Yy:

print("Jimi Hendrix")

Ho eciu nipesictaBuTh, 4TO BbI MUIIETE OOJIBIILYIO TIPOTPAMMY, B KOTOPOU MHOTOUHC-
JIeHHbIe UMeHa 1 (paMUIINY JOJKHBI XPAHUTHCST TIO OT/IEIBHOCTH, Takue (PyHKINH, Kak
get_formatted_name(), CTAHOBSATCA YPE3BbIUAIHO 110JIE3HBIMU. Bbl Xpanute umeHa
OT/IEIbHO OT (haMuJInii, a 3aTeM BbI3biBaeTe (DYHKIIUIO BE3JIE, T/ie MOTPebyeTCs BBIBECTH
TTOJTHOE WM.

Heobsi3aTeNbHble apryMeHTbl

MHorma GeiBaet yuo0HO clesiaTh apryMeHT HeoOsi3aTeIbHbIM, YTO0bI paspaboTuuK, Uc-
HOJIB3YIOIMI (PYHKIIMIO, MOT IIEPEIaTh AOMOJIHUTENbHYIO HH(OPMALIUIO TOJLKO B TOM
cJIydae, eCJI OH 9TOTO 3ax0oueT. UTOObI CAeIaTh apryMeHT HeoOsS3aTeIbHBIM, MOKHO
BOCIOJIb30BaThCS 3HAYEHHMEM 110 YMOJYAHHIO. JOIyCcTUM, Bbl 3aX0TE/IM PACUIMPUThH
dynkumio get_formatted_name(), uToObl OHa Takske paboTaaa U CO BTOPHIMU UMEHAMU.
[IepBas mombITKa MOTJIa OBl BEITJISAETD TAK:

def get_formatted_name(first_name, middle_name, last_name):
"""Bo3BpawaeT akkypaTHO OTPOpMaTUpPOBaAHHOE MONHOE UMA.
full name = first_name + ' ' + middle_name + + last_name
return full name.title()

musician = get_formatted_name('john', 'lee', 'hooker')
print(musician)
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DynKkIwms paboTaeT MpH TOJYYEHIH UMEHHU, BTOPOTo MeHH 1 hamiiin. OHa mosydaer
BCE TPU Y4acTH UMEHH, a 3aT€M CTPOUT U3 HUX cTpoky. DyHKIMs Kobasisier mpodesibl
TaM, I7ie 9TO YMECTHO, U TPeobpasyeT MoTHOe nMsI B HOpMAT ¢ KamnTaIn3aIiet:

John Lee Hooker

OpHako BTOpbIe IMeHa HYKHBI He BCET/Ia, a B TAKOW 3amuc (hyHKIws He 6yaeT paboTaT,
€CJIM TIPU BBI30BE €l TIePeIatoTest TOMBKO uMst U hamuust. YToObl CpeHUil apryMeHT
ObL1 HEOOA3aTeIbHBIM, MOKHO IIPUCBOUTH apryMeHTy middle_name ImycToe 3HaYeHUe
110 YMOJIYaHUIO; 9TOT apryMeHT UTHOPUPYETCS, €CJIHU I10JIb30BaTe/Ib He Iepeaasl [ Hero
suavenne. YToOwI hyHKIms get_formatted_name() pabGortasma 6e3 BTOPOTO NMEHH, CJe-
lyeT Ha3HAYUTD LA TapaMeTpa middle_name IIyCTYIO CTPOKY 3HAYEHUEM 110 YMOJTIAHUIO
U [IEPEMECTUTD ero B KOHEL] CIIUCKA [1apaMeTPOB:

O def get_formatted_name(first_name, last_name, middle name='"'):
"""Bo3BpawaeT akKypaTHO OTGOPMaTUPOBAHHOE MONHOE MUMA.

2] if middle_name:
full_name = first_name + ' ' + middle_name + ' ' + last_
name
© else:
full_name = first_name + ' ' + last_name

return full name.title()

musician = get_formatted_name('jimi', 'hendrix')
print(musician)

® musician = get_formatted_name('john', 'hooker', 'lee')
print(musician)

B sTOM TIpuMepe MMs CTPOUTCS U3 TPEX BOSMOKHBIX YacTeil. [lockonbky umst u hamminst
YKa3bIBAIOTCS BCET/IA, 3TU ITapaMeTPLI CTOST B HaYaJle CIINCKA B OTIpe/iesIeHNN (DYHKITNN.
Bropoe nmst He 06s13aTeIbHO, TIOITOMY OHO HAXOAUTCS HA MTOCJIEHEM MECTE B OIPe/ie-
JICHWH, a €T0 3HAaUE€HWEM 10 YMOJIYAHUIO SBIIETCS TycTast cTpoka @.

B Tesie hyHKIUM MBI CHavaIa poBepsieM, OBLIO Jin 33[aH0 BTopoe umsi. Python un-
TEPIPETUPYET HENYCThle CTPOKM KaK UCTUHHOE 3HAYeHWe, U, eCJIU IIPU BBI30BE 3a/laH
apTyMEeHT BTOPOTo uMeHH, middle_name naeT pe3dyJbraT True @. Ecoi BTOpoe numMs
YKa3aHo, TO U3 UMEHU, BTOPOTO UMEHU U (DaMIJIUK CTPOUTCS TIOJHOE UMS. 3aTeM UMsI
peobpasyercst ¢ KalnuTaau3anueil CHMBOJIOB U BO3BPAIAETCS B CTPOKY BbI30Ba (DYHK-
IIUH, TJIe OHO COXPaHAeTCs B IIepeMeHHOl musician u BeiBoauTCA. Eciim BTopoe nms He
YKa3aHo, TO TyCTast CTPOKA He MPOXOUT MPOBEPKY if u BbimosHseT 610K else ©. B sTom
cIydae TOJTHOE UMsI CTPOUTCS TOJIBKO M3 UMEHU W (haMuiud, U 0T(HOPMaTUPOBAHHOE
MM BO3BPAIAETCS B CTPOKY BBI30BA, Ille OHO COXPAHSIETCA B IEPEMEHHON musician
Y BBIBOJIMTCA.

Br13oB aT0i1 hyHKIIMM ¢ mMeneM n damusnell goctatouHo TpuBuased. Ho npu nc-
[OJIb30BAHUM BTOPOIO MMEHU TIPUAETCS IPOCIEUTh 3a TeM, YTOObI BTOPOE NMst ObLIO
HOCJIEHAM U3 TiepelaBaeMbIX apIyMeHTOB. T0 He0OXOAMMO /ISt IIPABUIIBHOTO CBSI3bI-
BaHUsI MO3UITMOHHBIX aPTYMEHTOB B CTpOKe @.

OO6HoOBJICHHAs BepcHst 9TOU (DYHKIIMN TOAOUIET KaK JJIsT JIOEH, Y KOTOPBIX 3a/1aeTCst
TOJIBKO UM 1N CbaMI/IJII/IH, TaK U J1JId JIIOI[Cﬁ CO BTOPbIM UMEHEM:
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Jimi Hendrix
John Lee Hooker

Heobs3arenbhbie 3HaUeHNsT TO3BOJSIOT (DYHKIUAM PpaboTaTh B MAKCUMAJILHO HIMPOKOM
CTIEKTPE CIIEHAPHEB UCTIOTB30BAHIIST (€3 YCTOKHEHNST BHI30BOB.

BosBpalleHre coBapst

DyHKIMSA MOKET BEPHYTH JTI060€ 3HAUEHHE, HY;KHOE BaM, B TOM YKCJie U GoJiee COKHYIO
CTPYKTYPY JaHHBIX (HATIPUMEP, CITUCOK WJIX CJI0Baph). Tak, ciemyionias (hyHKIMs TOTy-
JaeT JaCcTH NMEHU ¥ BO3BPAIAET CI0BAPb, IPEACTABIISIONIII YeT0BEKa:

person.py

def build_person(first_name, last_name):
"""Bo3BpawaeT cnoBapb C WHPOpMauUMel O YenoBeke.
person = {'first': first_name, 'last': last_name}
return person

(1]
(2]

musician = build_person('jimi', 'hendrix')
©® print(musician)

Oymukiust build_person() mosydaeT uMst u (haMUIUIO U COXPAHSIET MTOTyYeHHbIE 3HA-
yeHus B cioBape B Touke @. 3navenue first_name coxpaHsieTcs ¢ KJIo4oM 'first',
a 3HavyeHue last_name — ¢ Ki04oM 'last'. Bechb cioBaph ¢ onncaHneM yejgoBeka
BO3Bpalaercs B Touke @. Bo3BpaiaeMoe 3HaUeHNE BBIBOJIUTCS B TOUKE © ¢ ABYyMSs
HCXOMHBIMU (PparMeHTaMu TeKCTOBOW MH(MOPMalliH, Tellepb XPaHAIIUMUCA B CJI0Bape:

{'first': 'jimi', 'last': 'hendrix'}

DyHKIUS OJIyYaeT TIPOCTYIO TEKCTOBYIO HH(MOPMAIHIO 1 TIOMEIIaeT ee B GoJiee yu00-
HYIO CTPYKTYPY AHHBIX, KOTOPAs TIO3BOJISIET paboTaTh ¢ nHbopMaIieii (moMuMo mpo-
croro BbiBo/Ia). CTpoku 'jimi' u 'hendrix' Terepb MOMeYEHBI KaK UM U (haMUITHSI.
DyHKIUIO MOXKHO JIETKO PACITUPUTD TaK, YTOOBI OHA MPUHUMAJIA JOTMOJHUTEIbHbIE
3HAYEHVsT: — BTOPOE UMsT, BO3PACT, TIPOGECCHTO WITH JT00YI0 APYTYIO HHGOPMATIHIO O Ye-
JIOBEKe, KOTOPYIO Bbl XOTUTe cOXpaHuTb. Hanpumep, cienyioriee nu3aMeHeHue o3B0JIsSET
TaKKe COXPAHUTH BO3PACT YeJI0BEKA:

def build_person(first_name, last_name, age="'):
"""Bo3BpawaeT caoBapb C WMHPOpmMauuei O Yenoseke.
person = {'first': first_name, 'last': last_name}
if age:
person[‘'age'] = age
return person

musician = build_person('jimi', ‘'hendrix', age=27)
print(musician)

B onpenenenne GyHKIME 106aBIsieTcsl HOBbII HeoOsI3aTeIbHBIN TTapaMeTp age, KOTO-
pPOMY Ha3zHAYAETCs IyCTOe 3HAUEHUE 110 yMOoJdaHuio. Eciii Bbi30B (hyHKITMN BKJIIOYAET
3HAUYeHHe 3TOTO TTapaMeTpa, TO 3HaueHne coxpaHseTcs B cioBape. DyHKIUS Beera
COXpaHseT UMsl, HO ee TaKyKe MOKHO MOAUDUIIUPOBATh, YTOOBI OHA COXpaHsiyia JOYIO
HeoOX0AUMYIO HH(MOPMALIMIO O YETOBEKE.,
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Ncnonb3oBaHune dyHKUuKM B unkne while

DyHKIME MOTYT HCIIOJIb30BaThCSI CO BceMM CTpyKTypamu Python, yke nssecTHbIME
Bam. Hanpuwmep, ucnosbsyem ¢yHKIuIo get_formatted_name() B 1ukJje while, 4ToObI
TIOTIPIBETCTBOBATD MOJIb30BaTeel Goee oburmambio. [lepBas Bepeust MPOTPAMMBI,
MPUBETCTBYIOINIEN TTOTh30BaTEEN 10 UMEHU 1 (DAMUJINN, MOKET BBITJISI/IETH TaK:

greeter.py

def get_formatted_name(first_name, last_name):
"""Bo3BpawaeT akKypaTHO OTPOpMAaTUPOBAHHOE MOSHOE WUMA.
full name = first_name + ' ' + last_name
return full name.title()

# BeckoHe4Hblt uukn!
while True:
o print("\nPlease tell me your name:")
f_name = input("First name: ")
1 name = input(“"Last name: ")

formatted_name = get_formatted_name(f_name, 1 _name)
print("\nHello, " + formatted_name + "!")

B aroM nmpuMepe HCIosb3yeTcst mpoctast Bepcust get_formatted_name(), 63 BTOPBIX
nMeH. B 1ukie while @ wms u paMuiins 1MoJb30BaTENS 3AMPATUBAIOTCS 110 OT/IEJb-
HOCTH.

Ho y aroro nuksia while ecTb OZIH HEOCTATOK: B HEM He OIpeieJIeHO YCIOBHE 3aBep-
menud. [ e ciaemayer pa3MecTUTh YCJIOBHE 3aBEPIEHUS TP 3aTIPOCe CEPUN TAHHBIX ?
[Tosb3oBatestio HYKHO IIPEJOCTaBUTb BO3MOKHOCTDH BBINTHU U3 IIUKJIa KaK MOKHO paHb-
IIe, TAK YTO B TIPUTJIALIIEHIH JIOJIKEH COIePKAThCs crtocod 3aBepiieHust. KomaHa break
M03BOJISIET HEMEJIEHHO TIPEPBaTh IUKJI [IPU 3arpoce JHO0ro 13 KOMIIOHEHTOB:

def get_formatted_name(first_name, last_name):
"""Bo3BpawaeT akKypaTHO OTGOPMaTUPOBAHHOE MONHOE MUMA.
full_name = first_name + ' ' + last_name
return full name.title()

while True:
print("\nPlease tell me your name:")
print("(enter 'q' at any time to quit)")
f_name = input("First name: ")
if f_name == 'q
break

1 name = input("Last name: ")
if 1_name == 'q
break

formatted_name = get_formatted_name(f_name, 1_name)
print("\nHello, " + formatted_name + "!")

B nporpammy mobasiisieTcs cooblienne, KoTopoe 0ObICHSIET T0JIb30BaTENI0, KaK 3a-
BEPIIUTH BBOJ IAHHBIX, U TPH BBOJIE IPU3HAKA 3aBEPIICHUS B JTI0O0OM U3 MPUTJIATICHU I
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UK 1pepbiBaetcsi. Tereppb mporpamma Oy/ieT IPUBETCTBOBATH [0JIb30BATES [I0 TEX
0P, OKa BMECTO MMeHU Wiin (paMusinu He OyJIeT BBEIEH CUMBOJI 'q':

Please tell me your name:
(enter 'q' at any time to quit)
First name: eric

Last name: matthes
Hello, Eric Matthes!

Please tell me your name:

(enter 'q' at any time to quit)
First name: q

YMNMPAXXHEHUA

8-6. Ha3BaHusi ropoaos: HanuwmTe dyHKUMo city_country(), KOTopas mony4YaeT Ha3BaHWe ro-
poza u cTpaHy. ®yHKUMS AomMKHa BO3BpalLaTh CTpoky B cdopmaTe “Santiago, Chile”. BbisoBuTe
CBOIO (hYHKLMIO MO KpalHel Mepe Ans Tpex nap «ropoA—CTpaHa» U BblBEAWUTE BO3BPALLEHHOE
3HayeHue.

8-7. AnbboM: HanuwuTe dyHkumMio make_album(), koTopas CTPOMT CNOBapb C OMUCAHUEM My-
3blkasibHOrO anbboma. OYHKUMS AOMKHA MonyyaTb UMSi UCMONHUTENS WM Ha3BaHue anbboma
1 BO3BpallaThb CNOBapb, COAepXalunii 3T ABa Buaa MHdopMauuu. Mcnonbayinte gyHKUMIO
[Nl CO3AaHUs TPEX CrIoBapeil, NMpeacTaBnsoWmnX pa3Hble anbboMbl. BeiBeauTe Bce Bo3Bpalla-
eMble 3HaueHusi, YTobbl MoKasaTb, YTO MH(OPMaLWs NMPaBUIbHO COXPAHSIETCS BO BCEX TPeX
C/IOBapSIX.

[o6aBbTe B make_album() AONOMAHUTENbHbIV NMapaMeTp A COXPaHEHUS KOJIMYECTBA AOPOXKEK
B anbbome. ECnv B CTPOKY BbI30Ba BK/OYEHO 3HAYEHME KOMIMYECTBa AOPOXEK, A06aBbTe 3TO 3Ha-
YyeHue B cnoBapb anbboma. Co3aalite Kak MUHUMYM OAMH HOBLIV BbI30B (DYHKLMW C nepeaadeit
KOJIMYEeCTBa LOPOXKEK B anbboMe.

8-8. Monb3oBaTenbckme anbboMbl: HAYHWUTE C MPOrpaMMbl U3 ynpaxkHeHus 8-7. Hanuwmte unkn
while, B KOTOPOM Nosib30BaTeNlb BBOAUT UCTIONHUTENS U Ha3BaHWe anbboMa. 3aTeM B LIMKIIE Bbi-
3biBaeTcs yHkums make_album() ans BBEAEHHbLIX MOMb30BaTENE M BbIBOAWUTCS CO3AaHHbIN
cnosapb. He 3abyabTe npeaycMOTpeTb NpU3HaK 3aBepLueHus B Umkne while.

lNepepayva cnucka

Yacro npu BeI30Be (QYHKIUU YAOOHO MEPEAaTh CIUCOK — UMEH, Yhces uiu OoJiee
CJIOKHBIX 00beKTOB (HarpumMep, caosapeii). Ilpu nepemade crrcka QyHKIM HOTydaeT
MIPSIMOIA JIOCTYTI KO BCEMY €T0 COIEP;KUMOMY. MbI BOCTIONIb3YeMCsT (DYHKITUSIMU JIJIsT TOTO,
4T00BI cllesIaTh paboTy co cuCcKoM GoJiee 3(hHEKTUBHOIA.

JlotrycTiM, BBl XOTUTE BBIBECTU IPUBETCTBUE JIJISI KAJKIOTO MOJIH30BATEJS U3 CIHCKA.
B cnenyromem nnpuMepe crincok nMeH nepezaercs GyHKIMN greet_users(), KoTopas
BBIBOJIUT IMPUBETCTBUE JIJIS KAXK/IOTO TIOJB30BATEJIS 110 OT/ICIbHOCTH:

greet_users.py

def greet_users(names):
"""BblBOA MPOCTOro MpPUBETCTBUA ANSA KaXAOro MONb30BaTenAa B CNUCKe.
for name in names:
msg = "Hello, " + name.title() + "I"
print(msg)
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© usernames = ['hannah', 'ty', 'margot']
greet_users(usernames)

B cooTBercTBUM cO cBOMM oTIpeieienneM (hyHKITUS greet_users() pacCUnThIBAET MOJIY-
YKUThH CIMCOK UMEH, KOTOPBIU coxpaHsercs B napamerpe names. Mynkius nepebupaer
MOJIYYEHHBII CITMCOK U BBIBOAWUT IIPUBETCTBUE JIJIST KAJKIOTO MMOJIb3oBates. B Touke @
MBI OITPe/IeisieM CITHCOK TTOJIhb30BaTe el usernames, KOTOPBIH 3aTeM TepeaeTcs greet
users() B BbI30Be (DYHKITUU:

Hello, Hannah!
Hello, Ty!
Hello, Margot!

PesysbraT BBITJISIANT UMEHHO TaK, Kak 0:KMAAT0CH. Kakablii 0Ib30BaTeIb MOTyYaeT
HepcoHasibHoe coo0IeHre, U 9Ty (DYHKIMIO MOKHO BbI3BaTh JJIs KaK[0r0 HOBOIO Ha-
6opa 1oJb30BaTEIeI .

M3MeHeHWe cnncka B hyHKLUMK

Eciu BBI Hiepegaere cnucok GyHKIMH, KO (GYHKIIMH CMOKET U3MEHHUTD CIHCOK. Bee
U3MEHEHMsI, BHECEHHbIE B CIIMNCOK B TeJie (DYHKIIUHU, 3aKPEILIIOTC, YTO I03BOJISIET 9~
(eKkTUBHO PaboTaTh CO CIIMCKOM asKe IpU OOJIBIINX 0ObeMaXx JaHHbIX.

[lomyctim, kKommanus rnedataeT Ha 3D-puHTEpe MOJIENH, TTIPEOCTABIEHHBIE O30~
BaresieM. ITpoekTsl Xpansarcs B cucKe, a 1MocJie 1evyaTy MepeMeniaioTesl B OT/Ae/IbHbII
CIUCOK. B ciiezyoniem mpumepe npuBeieHa peaansaling, He UCIoJb3YIoNas (pyHKITIH:

printing_models.py
# Cnucok mopenei, KoTopble Heo6XOAMMO HameyaTaTb.

unprinted_designs = ['iphone case', 'robot pendant', 'dodecahedron']
completed_models = []

# UMkn nocnefoBaTeNbHO MnevyaTaeT KaxAylw MoAesnb O KOHLA chucka.
# TMNocne neyaTu Kaxpaa Mojenb nepemelwaeTcA B cnucok completed_models.
while unprinted_designs:
current_design = unprinted_designs.pop()
# MNevaTb mopenn Ha 3D-npuHTepe.
print("Printing model: " + current_design)
completed_models.append(current_design)

# BbiBOA BCeX rOTOBbIX Mogenei.

print("\nThe following models have been printed:")

for completed_model in completed_models:
print(completed_model)

B navase mporpamMmbl co3/1aeTcsi CIIUCOK MOJIesiel U Iy CcTOl ciucok completed_models,
B KOTOPBIHN Kaskaast MOZIEb TiepeMeriaeTcs mocsie medatn. [loka B unprinted_designs
OCTAfOTCS MOJIENIH, TIMKJT while UMUTHPYET MevYaTh Kak/J0N MOJIEN: MOJIENTh yIAIsIeTCsT
C KOHIIA CIIMCKA, COXPaHSIeTCs B current_design, a 10JIb30BaTe b MOJIyYaeT cooOIeHne
0 TOM, 4TO TEKYIIast MOJIeJIb Obljla HareJyaTana. 3aTeM MOJIENb [EPEMEIaeTcst B CIIU-
cok HanevyatanHbixX. [locsre 3aBepieHns MUKIIA BBIBOAUTCS CIIUCOK HalleyaTaHHBIX
MOJIeJIeH:
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Printing model: dodecahedron
Printing model: robot pendant
Printing model: iphone case

The following models have been printed:
dodecahedron

robot pendant

iphone case

MBI MOKEM U3MEHUTD CTPYKTYPY ATOTO KOJIA: JIJIsl ATOTO CJIeyeT HAUCATD JBe (PDyHK-
UM, KaK/Jast U3 KOTOPBIX PellaeT OJHY KOHKPETHYIO 3ajauy. bombiras yacth Koja
OCTaHEeTCS HEM3MEHHOIL; IIPOCTO IporpaMma cranourcs 6osee adgdexrnsnoii. Ilepsas
(byHKITNS 3aHUMAETCS MeYaThio, a BTOPAs BBIBOJIUT CBOJIKY HAll€YaTaHHBIX MOJIEJIEIL:

©® def print_models(unprinted_designs, completed_models):
UMUTUpYeT nevyaTb Mofesieil, MoKa CMUCOK He CTaHeT MyCTbiM.
Kaxpaa mogenb nocne nedatu nepemewaeTtcAa B completed_models.
while unprinted_designs:
current_design = unprinted_designs.pop()

# UMMTauma nevyaTu momenu Ha 3D-npuHTepe.
print("Printing model: " + current_design)
completed_models.append(current_design)

® def show_completed_models(completed_models):
"""BpIBOAUT MHPOPMaLMI0 060 BCexX HamevyaTaHHbIX MOAensaX.
print("\nThe following models have been printed:")
for completed_model in completed_models:
print(completed_model)

unprinted_designs = ['iphone case', 'robot pendant', 'dodecahedron']
completed_models = []

print_models(unprinted_designs, completed_models)
show_completed_models(completed_models)

B rouke @ omnpenensierca hyHKIMA print_models() ¢ AByMs MapaMeTpaMu: CITUCOK
MOJIeJIel JIJIsT TIeYaTh U CITUCOK TOTOBBIX Mozeseil. DyHKINS UMUTUPYET MeYaTh Kask-
JIOM MOJIeJTH, TIOCJIeI0BATEbHO U3BJIEKAsT MOJIEJIN U3 ITEPBOTO CIUCKA U TIepeMelnast
MX BO BTOPOH crucok. B Touke @ onpenensiercs pynkims show_completed_models()
C OJTHUM TIapaMeTPOM: CIIUCKOM HareyaTanubix Mojesein. Mynkiust show_completed_
models () MmoJiy4aeT 3TOT CITMCOK W BBIBOJUT MMeHA BCEX HANleYaTAHHBIX MOJIEJIEN.

ITporpaMMa BBIBOAUT TOT K€ PE3yJIbTAT, 4TO U Bepcust 6e3 QYHKIIHIA, HO CTPYKTYpa
KOJIa 3HAYUTENHHO YIYUNTIIACE. KO, BEITOTHSAIONNH GOIBITYT0 9acTh paboTHI, pa3He-
CEH TI0 JIBYM Pa3HbIM (DYHKIIUSIM; 3TO YIIPOIIAET YTEHHE OCHOBHON YaCTH ITPOTPAMMBIL.
Teneps n060My pazpaboTUUKy OyeT HAMHOI'O TIPOILIE IPOCMOTPETh KO/, IIPOrPaMMbL
U [IOHSITD, YTO JIEJIAET TPOTPAMMA:

unprinted_designs = ['iphone case', 'robot pendant', 'dodecahedron']
completed_models = []

print_models(unprinted_designs, completed_models)
show_completed_models(completed_models)
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[Tporpamma co3zaet crrcok Mojesiedt st rmeyaT U MyCTOH CIUCOK JIJIsSt TOTOBBIX MO/Ie-
Jieil. 3areM, II0CKOJIbKY 06e (hyHKIIUH Y7Ke OIIPe/leJIeHbl, OCTAeTCs BbI3BaTh KX M IIePeiaTh
TpaBUJIbHBIE apryMeHThl. MBI BBI3bIBaeM print_models() u mepemaeM Ba HEOOXOINMBIX
CIMCKA; KaK U OXKUAJIOCh, print_models() UMUTHUPYET 1eYaTh MOJieJIell. 3aTeM BbI3bIBa-
eTcs (byHKuMH show_completed_models(), u eif mepeaeTcd CIIUCOK TOTOBBIX MOJIEJIEH,
YTOOBI (byHKIIS MOTTA BRIBECTH WH(MOPMAITUIO O HaTleYaTAaHHBIX MOJIe/IsX. biarogaps
coJiepsKaTeIbHbIM UMeHaM (yHKITUH IPyTroi pa3pa6OT‘—II/IK CMOJKET IPOYUTATH ITOT KOJL
1 IIOHATH €ro Jaxe 6e3 KOMMEHTaPUEB.

Bro6aBok ata mporpamma co3aeT MeHbIire TpoOIeM ¢ PACIITPEHITEM U COTIPOBOK/IEH -
eM, ueM Bepeust 6e3 hynkimit. Ecou mosaiee motpeGyeTcst HameyataTh HOBYIO MapTHIO
MoJIeJielt, TOCTATOYHO CHOBA BbI3BaTh print_models (). Eciu okaxkeTcs, 4To KO/l IeyaTn
HEOOXO0UMO MOU(DUIIUPOBATH, H3MEHEHUST JIOCTATOYHO BHECTH B OJHOM MECTE, 1 OHU
aBTOMATUYECKHN PACIPOCTPAHATCS Ha BCe BBI3OBBI (DyHKIMHU. Takoil T0/[X07 HaMHOTO
adexkTrBHEE HE3aBUCHMOM ITPABKH KO/Ia B HECKOJIBKUX MECTAX ITPOIPAMMBIL.

ITOT MIPpUMEP TaKXKe IEMOHCTPUPYET MPUHITUIL, B COOTBETCTBUU C KOTOPBIM KasK/Ias
byHKIIUA M0/KHA pelaTh OJHY KOHKpeTHYIO 3azauy. [lepBas ¢pyHkIus medataet
KaQK/YIO MOJIEJIb, @ BTOPas BBIBOAUT MH(MOPMAIINIO O TOTOBBIX MOJIeIaX. Takol moaxo/y
HpeAnouTUTENbHEE peleHnst 0benx 3a1a4d B GhyHKiuu. Ecu Bl nuirere (HyHKIUIO
U BUJUTE, YTO OHA PEINAeT CJAUIITKOM MHOTO Pa3HBIX 3ajlad, TONPOOYITE PasieuTh ee
KO/ Ha J1Be (DYyHKIUU.

[Tomuute, yTo PyHKIMN BCerja MOXKHO BBI3BIBATH U3 IPYTUX (PYHKIMI. ITa BO3MOXK-
HOCTH MOKET MIPUTOMUTHCS /IS PAa3OUEHNST CTOKHBIX 3224 Ha CEPUIO COCTABIISIONINX.

3anpeT u3MeHeHMs Cnncka B yHKUUK

MNHoraa tpebyercst mpeloTBPAaTUTh U3MEHEHHUE cIucKa B GyHKIuU. JlomycTiM, y Bac
uMeeTcs CIIMCOK Mojiesiedl 11 1eyatu, U Bbl IuineTe GyHKIINIOo I epeMeleHus uxX
B CITMCOK TOTOBBIX MOJI€JICH, KaK B IPEABIAYIIEeM TpuMepe. BoaMoikHO, 1axke mocJie re-
YaTu BCeX MOJIesIe NCXOHBIN CITMCOK HY;KHO OCTABUTB it 0T4eTHOCTUA. HO, TOCKOTBKY
BCE MMEHa MojieJieil ObLIN TIepEeHeCceHbl 13 CITICKA unprinted_designs, 0CTAICS TOTBKO
IyCTOH CIIMCOK; MCXOIHAS BepCUs criucka orepsaua. [IpobaeMy MOKHO PeliuTh Tepe-
nadeil HYHKIIMKM KOMUY CIUCKA BMECTO OpUTHHANA. B aTOM ciydae Bce u3MeHeHUs,
BHOCHMBIE (DYHKIMEH B CITHCOK, GYYT PACTPOCTPAHSITHCS TOJIBKO Ha KOTIHIO, & OPUTHHAT
CIIMCKA OCTAETCS HEM3MEHHBIM.

Yrobbl iepeath HYHKIUN KOO CIIICKA, MOKHO MTOCTYIIUTD TAK:

uma_¢yHkyuu (uma_cnuckal : 1)

CunTakcuc cpesa [ : ] co3faer KONUIO CIcKa /i repegadn dyHkimn. Ecan ynanenue
2JIEMEHTOB U3 CITUCKA unprinted_designs B print_models.py HexenarenbHo, HYHKITNIO
print_models() MOKHO BbI3BaTh TaK:

print_models(unprinted_designs[:], completed_models)

DyHkuus print_models () MOKET BBIIIOJIHUTH CBOIO PabOTY, IOTOMY YTO OHa BCE PABHO
noJyyaeT UMeHa BceX HeHarnedyaTaHbix Mojieneil. Ho Ha aToT pa3 oHa mosydyaer He caMm
CIIUCOK unprinted_designs, a ero komnwuio. Crincok completed_models 3aroJiHsieTcs
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MMeHaMM HalledyaTaHHbIX MOJleJIel], KaK U B IIPe/IbILYIIEM CIydae, HO MCXO/HbBIN CIIUCOK
bynkimei He usmensercs.

HecMmoTps Ha To 4TO IIepegada KOIMU IO3BOJIIET COXPAHUTD COAEPKIUMOE CIIICKa, 00bIY-
HO (DYHKITUSIM CJIe/IYeT IepejiaBaTh UCXO[AHbBIN CITUCOK (€CM Y Bac HET BECKUX MPUYUH
Uit iepeadn korui ). Pabota ¢ cymecTByommM cruckom 6osiee a(heKTHBHA, TOTOMY
YTO ITPOTpaMMe He TTPUXOUTCS TPATUTh BPeMsT M TaMSITh Ha CO3/[aHNe OTAeTbHON KON
(ymMnrHue 3aTpaThl 0COGEHHO 3aMETHBI TIPH PaboTe ¢ GOJBITUMU CITUCKAMHU ).

YMNPAXXHEHUA
8-9. MOKYCHMKM: CO3AalTe CMIUCOK C MMEHaMM (OKYCHUKOB. MepesaiTe CrMcok dyHKLMM show_
magicians(), KOTopas BbIBOAWUT UMsl KXA0ro (OKYCHUKA B CrIUCKE.

8-10. Benunkume hoKyCHUKM: HAYHUTE C KOMUM BaLLei NporpamMmbl 13 ynpaxHeHus 8-9. Hanuwwure
dyHkumio make_great(), KoTopas n3MeHsieT CnmMcok (OKYCHUKOB, A00ABNSAS K UMEHU KaXXAoro
dokycHuka npuctaeky «Great». BbizoBuTe dyHkuUmMio show_magicians() n ybeauTechb B TOM, 4TO
CMUCOK Bbl1 YCMELUHO N3MEHEH.

8-11. ®OKyCHUKM 6€3 3MEHEHWI: HAYHUTE C MPOrPaMMBbl U3 yripaXkHeHus 8-10. BbizoBuTe dyHK-
umio make_great() n nepepaniTe en KOMMIO Crivcka MMeH (DOKYCHUKOB. MOCKOJbKY WCXOAHbIV
CMUCOK OCTasICsl HEU3MEHHbIM, BEPHUTE HOBbIN CMNCOK U COXPAHUTE €ro B OTAENIbHOM CrUCKE.
Bbi3oBWTE dyHKUMIO Show_magicians() ¢ KaXablM CMMUCKOM, YTO6bl MOKa3aTb, YTO B OAHOM CMU-
CKe OCTasIMCb UCXOAHbIE UMEHA, a B APYrOM K MMEHU KaXxxaoro hoKyCHUKa AobaBmiack NpucTaBka
«Great».

Mepeaaya Npov3BOLHOMO HAabopa apryMeHToB

B HEKOTOPBIX CUTYyaIUsIX Bbl HE 3HAETE 3apaHee, CKOJIBKO apryMEHTOB JIOJKHO OBITH
nepenano pyuaknuu. K cuacrsio, Python nosBossier hyHKIIN TOIYIUTH TIPOU3BOJIBHOE
KOJIMYECTBO apryMeHTOB 13 BbI3bIBaIOH.[efI KOMaH/IbI.

Jlnst mpumepa paceMotpuM GYHKIHIO /7Tt co3ianust nuiibl. OYHKINS 10JKHA TT0JTY-
9uTh HabOP JOMOIHEHUTT K TIUIIIIE, HO BBI He 3HAETE 3apaHee, CKOJIBbKO TOTOJTHEHUT 3a-
KaxkeT KaneHT. DYHKIMS B CIeyIONeM IIPUMepe TT0JIyYaeT OuH mapameTp *toppings,
HO 3TOT TapaMeTp 0ObeIMHSIET BCe apTYMEHTBI, 33/[aHHBIE B KOMAHIHON CTPOKE:

pizza.py

def make_pizza(*toppings):
"""BpiBOJ, CNUCKA 3aKa3aHHbIX [AOMOJIHEHWIA.
print(toppings)

make_pizza('pepperoni')
make_pizza('mushrooms', 'green peppers', 'extra cheese')

3Be3ouKa B MMEHHM TTlapaMeTpa *toppings nmpukassiBaet Python cosmats mycroii kop-
TEK C UMEHEM toppings M yIakoBaTh B HEro Bce IOJIydeHHbIE 3HaYeHus. PesyabraT
KOMAaHbI print B Tese (pyHKIMHU HOKasbiBaeT, 4o Python yenemmno cupasagercs
1N C BbIBOBOM (byHKL[I/H/I C OJ/ITHUM 3Ha4YeHUueM, U C BbIBOBOM C TPEMA 3HAYECHUAMMU.
Pasnbie BbI30BbI 00pabaTbiBaloTcs oX0kUM obpaszom. O6pature BuuManue: Python
YIAKOBBIBAET aPIYMEHTBI B KOPTEK [aKe B TOM CJIydae, eCin (pyHKIUS MOTydaeT BCEro
OJIHO 3HAYEHUE:
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("pepperoni’,)
("'mushrooms', 'green peppers', 'extra cheese')

Temnepb KOMaHAY print MOKHO 3aMEHUTH IIUKJIOM, KOTOPBIil mepebupaer crucok
JIOTIOJTHEHWIT U BBIBOJIUT OITMCAHNE 3aKA3aHHOM ITHIIITbL:

def make_pizza(*toppings):
"""BpBOAUT OMUCaHWEe MULLbl.
print("\nMaking a pizza with the following toppings:")
for topping in toppings:
print("- " + topping)

make_pizza('pepperoni')
make_pizza('mushrooms', 'green peppers', 'extra cheese')

DyuKIUs pearupyer COOTBETCTBEHHO HE3aBUCHMO OT TOTO, CKOJIbKO 3HAYEHUIT OHA
TOJIYIHJIa — OJHO WJIH TPU:

Making a pizza with the following toppings:
- pepperoni

Making a pizza with the following toppings:
- mushrooms

- green peppers

- extra cheese

ITOT CUHTAKCUC paboTaeT HE3aBUCUMO OT KOJIMYECTBA apIyMEHTOB, TEePeIaHHbIX
bynxmm.

MO3MLMOHHbIE @pryMeHTbI C MPOU3BOJIbHBIMM HabopaMmn apryMeHTOB

Ecuiit BbI X0TUTE, 4TOOBI (DYHKIIUST MOTJIA BBI3BIBATHCS ¢ PA3HBIMU KOJMUYECTBAMU apry-
MEHTOB, TTapaMeTp /7T MOJyYeHHs TPON3BOIBHOTO KOJNIECTBA aPTYMEHTOB J0JKEeH
CTOATH Ha MOCJeIHEM MecTe B onpesenennn pyukinuu. Python cnavana mogbupaer co-
OTBETCTBUSI JIJIST TIO3UIIMOHHBIX M HMEHOBAHHBIX apPI'yMEHTOB, a TOTOM 00bEIHHSIET BCE
OCTaJIbHbIE APTYMEHTHI B TIOCJIETHEM TTapaMeTpe.

Hamnpumep, ecan pyHKIMSA J0/KHA 110Iy4aTh pa3Mep IHIIIbL, 9TOT HapaMeTp J0JIKeH
CTOATDH B CIIMCKe /0 ITapameTpa *toppings:

def make_pizza(size, *toppings):
"""BpBOAUT OMUCaHWe NuLLpl.
print("\nMaking a " + str(size) +
"-inch pizza with the following toppings:")
for topping in toppings:
print("- " + topping)

wnn

make_pizza(16, 'pepperoni')
make_pizza(12, ‘'mushrooms', 'green peppers', 'extra cheese')

B ompenerennu dymkmnmm Python coxparsieT mepBoe mosmyyenHoe 3HaueHe B TapaMeTpe
size. Bce ocrasbible 3HaYeHN, CIeYIONINE 32 HUM, COXPAHSIOTCS B KOPTEXKe toppings.
B BbI30Bax (hyHKIMI HA IEPBOM MeCTe paclioJiaraeTcs apryMeHT [ TapaMeTpa size,
a 3a HUM CJIelyeT CKOJIBKO YTOJIHO JIOIIOTHEeHUI.
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B urore /i Kax 101 MUIIBI yKA3bIBAETCA Pa3Mep 1 KOJIMYECTBO JAOIIOJIHEHUH, U KaxK/1blii
bparment nabopMaIuy BBIBOIUTCS B TIOJOKEHHOM MECTE: CHAUYaJIa pa3Mep, a OTOM
ZIOTIOJTHEHUS:

Making a 16-inch pizza with the following toppings:
- pepperoni

Making a 12-inch pizza with the following toppings:
- mushrooms

- green peppers

- extra cheese

Mcnonb3oBaHme Npou3BosibHOro Habopa MMEHOBAHHbIX apryMeHTOB

WNuorpa nmporpamMmma 10/ KHA TOTYYaTh TPOU3BOJIBHOE KOJMYECTBO apTYMEHTOB, HO BbI
He 3HaeTe 3apaHee, Kakas WHbopMaIs 6y/IeT mepefaBaThest GyHKIM. B Taknx ciaydasx
MO’KHO HaIUCATh (DYHKIIMIO, TIOJIYYAIOILYI0 CTOJBKO Map «KJII0Y—3HauYeHne», CKOJIbKO
YKa3aHO B KOMaHjie BbI30Ba. OIH 13 BO3MOKHBIX IPUMEPOB — ITOCTPOEHNUE MOIb30Ba-
TeJIbCKUX TTPOUIei: BbI 3HaeTe, YTO BbI MOJIyIUTe MH(POPMAIIUIO O TTOJTh30BarTesie, HO
He 3HaeTe 3apanee, Kakyio nmernHo. Mynkius build_profile() B ciexyioieM npumepe
BCer/ia IMoJrydaeT UM 1 (haMUIHIo, HO TaKKe MOKET MOJIy4YaTh IIPOU3BOJIBHOE KOTHIYe-
CTBO IMEHOBAHHBIX apPIyMEHTOB:

user_profile.py

def build_profile(first, last, **user_info):
"""CTpouT cnoBapb C MHbOpMauueil o nosnb3oBaTene.

profile = {}

o profile['first_name'] = first
profile['last_name'] = last

2} for key, value in user_info.items():

profile[key] = value
return profile

user_profile = build_profile('albert', 'einstein’,
location="princeton',
field="physics")
print(user_profile)

Omnpenenenne build_profile() okujaeT MOJYYUTh UM U (HDaMUIUIO TTOJTB30BATES,
a TaKyKe [I03BOJISIET [IEPeIaTh J1I000e KOJIMYECTBO Hap «UMI—3HadeHne». [IBe 3Be3104Ku
nepe; mapaMeTpoM **user_info 3actaBisiior Python cosmars mycroil ciioBaphb ¢ mme-
HeM user_info U ymmakoBaTh B HETO BCe TIOJyUYeHHbIE TTaphl «UMsI—3HaueHne». BHyTpn
(dyHKIMN BBl MOKeTe 00pallaThes K apaM <MMsI—3HadeHue» U3 user_info TOYHO Tak
JKe, Kak B JII0OOM CJIOBape.

B tene build_profile() cosmaeTcst mycTOl C0Baph ¢ UMeHeM profile /i XpaHeHNs
npoduist monb3osatesist. B Touke @ B cioBaph 106ABISIETCS UMST U (DaMUIIHSL, TOTOMY
YTO 9TH /IBA 3HAYEHUS BCET/IA TIepeIaloTest oJib3oBaTesieM. B Touke @ dhyHKINA mepe-
GupaeT JIOMOJHUTENbHBIE MAPBI «KJIHY—3HAYeHHE> B cJIoBape user_info 1 go0aBiisieT
KakIyIo Tapy B cioBapb profile. Hakowner, cioBaps profile Bo3Bpaliaercs B TOUKY
BBI3OBA (DYHKIIHH.
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Bwizosem dynkimio build_profile() u nepemajaum et umsa 'albert’', dpamu-
auio 'einstein', u eme ABe mapbl «KJAOY—3HaYeHUEe» location="princeton’
u field="'physics'. [IporpamMmma coxpaHseT BO3BpaIlleHHBINA CI0Baphb B user_profile
U BBIBOJIUT €r0 COJEPIKUMOE:

{'first_name': 'albert', 'last_name': 'einstein’,
'location': 'princeton', 'field': 'physics'}

BosBparitaeMblii cTOBapb COAEPKUT UM U (HaMUIIUIO TOJIb30BATEIS, & B IAHHOM CJIydae
erIe 1 MECTOHAXOK/IEH e 1 00macTh nccrenoBanmit. yuxims Gymer paboTaTh, CKOIHKO
GBI IOTOTHUTETBHBIX TAp «KITI0Y—3HaueHUe» HU ObLIO TIEPEIaHo MPU BHI30BE (DYHKITHN.

[Tpu Harmcanuu GyHKIUIT AOMYCKAIOTCSA caMble PA3HOOOPasHbIE BAPUAHTHI CMEIICHUS
TTO3NTTNOHHDBIX, MEHOBAHHBIX U ITPOM3BOJIbHBIX 3HaueHnuii. [lone3Ho 3HaTh O Cym1eCTBO-
BaHUU BCEX HTUX THUIIOB APTYMEHTOB, MOTOMY YTO OHU 4acTo GYAYT BCTPEYATHLCS BaM
IPU YTEHUH 9Y’KOTO Kozia. TOJBKO ¢ OIBITOM BBl HAYYUTECH TIPABUIBHO UCIIOTH30BAThH
pasHble TUIIBI APTYMEHTOB 1 ITOIIMeTe, KOT/la CJIe/lyeT IIPUMEHITh KasK/IbIi THII; a TOKa
MPOCTO UCTOTIB3YHTE CaMBIH TPOCTOI CITOCO6, KOTOPDIH MO3BOJUT PEIIUTH 33129y .
C TedyenneM BpeMEHU Bl HAYUUTECH BHIOMPATh Hanbosee a(hHeKTUBHBIN BApUAHT ISk
Ka)k/IOH KOHKPETHOH CUTYyaIUH.

YMNPAXXHEHUSA

8-12. C3HABMUM: HAanULWKUTE DYHKLMIO, KOTOPast MOMYyHAET CMIMCOK KOMMOHEHTOB COHABMUYA. DYHK-
LS AOMKHA UMETb OAMH MapaMeTp Ans Mo6oro KomMyecTsa 3Ha4eHui, NepeaaHHbIX Npy Bbi30Be
(YHKUMM, 1 BbIBOAWTH OMMCaHME 3aKa3aHHOro CIHABMYA. Bbi30BUTE (YHKLMIO TPU pasa C pasHbl-
MW KOMIMYECTBAMM apryMEHTOB.

8-13. Mpodunb: HauHUTE ¢ KomuK nporpamMmsbl user_profile.py. Co3aaiTe cob6CTBEHHbIV Npodusib
Bbi30BOM build_profile(), ykaxuTe nmsa, GamMmuanio n Tpu Apyrve napbl «Ka4—3HadyeHne» ans
BaLLEro onucaHus.

8-14. ABTOMO6WUIN: HanMLKNTE PYHKLMIO A1 COXpaHeHMs MH(opMaummn 06 aBToMobuse B CioBa-
pe. ®yHKUMS BCeraa Ao/MKHa BO3BpallaTb NPOM3BOAUTENS U Ha3BaHWE MOAENU, HO NMPpY 3TOM OHa
MOXXET MOJly4aTb MPOMU3BOJSIbHOE KOMMYECTBO MMEHOBAHHbLIX apryMeHTOB. Bbl30BUTE yHKLMIO
C nepesayeit 06s3aTenbHON MHGOPMaLMK U elle ABYX Map «MMs—3HaueHue» (Hampumep, LBeT
1 KoMMnekTaums). Bawa dyHkums fomkHa paboTtaTb Ans BbI30BOB ClieaytoLero Buaa:

car = make_car(‘subaru’, ‘outback’, color="blue’, tow_package=True)

BbiBeauTe BO3BpaLLaeMbli ClioBapb U y6eaMTeCh B TOM, YTO BCSt MHOPMaLMs 6bina CoXxpaHeHa
NpaBUIbHO.

XpaHeHune QyHKUMI B MOAYNSIX

OO 13 penMytecTs (hyHKITHIA 3aKTI0YAETCS B TOM, YTO OHU OT/EJIAIOT GJIOKH KOJIa
OT OCHOBHOM TiporpaMmbl. Ecau uist pyHKImiT Gbl BRIGPaHbI cofiepskaTebHble UMEHa,
Ballla mporpaMma OyIeT HAMHOTO ITPOIIIE YUTAThCsT. MOKHO TIOWTH €llie JabIIie 1 COXPa-
HUTH QYHKIMU B OTAETBHOM (haiijie, Ha3bIBAEMOM MOOYLEM, & 3aTEM UMNOPMUPOBATIH
MOJIyJIb B ¢BOIO miporpammy. Komania import coobuiaer Python, uto Ko Moayist 10J1-
JKeH OBITh IOCTYTIEH B TEKYIIIEM BBITIOJIHSIEMOM IIPOTPAMMHOM daiise.

Xpanenue (pyHKINH B OTAETBHBIX (Daiiax MO3BOJISIET CKPBITh BTOPOCTETIEHHBIE IeTaIn
KOJa 1 COCPELOTOUNThCS Ha JIOTHKe Gojiee BRICOKOro ypoBHs. Kpome toro, pyHKImm
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MOKHO UCIIOJIh30BATh BO MHOKECTBE Pa3HbIX IporpaMM. DyHKINY, XPAHSIIIECS B OT-
HeJbHBIX (aiiiax, MOXKHO MepelaTh IPYTUM MPorpaMMucTaM 6e3 pacipocTpaHeHust
MTOJIHOTO KOJIA TIPOTPAMMBL. A yMeHNe UMIIOPTUPOBATD (DYHKIIMH TTO3BOJUT BaM UCTIOJIb-
30Barh OMOIMOTEKHN (DYHKIIUI, HAITMCAHHBIE IPYTHUMHU TPOTPAMMHUCTAMU.

Cy1ecTByeT HeCKOJIbKO CII0COO0B MMIIOPTUPOBAHUST MOJIYJIEH; BCe OHU KPATKO pac-
CMaTPUBAIOTCST HUXKE.

MIMnopTupoBaHue BCeEro Moayns

YT06bI 3aHATHCA UMIIOPTUPOBaHUeM (HYHKIMI, CHadaIa He0OXOAMMO CO3/aTh MOLY/Ib.
Mouysib TipefcTaBsier coboit (aiis ¢ pacimpeHneM .py, CoaepKaInii Ko, KOTOPbIA
BBl XOTUTE UMIIOPTUPOBATH B CBOTO TIporpammy. /laBaiiTe co3naginM MOIysb ¢ yHKITU-
et make_pizza(). [lsg atoro us daiina pizza.py ciemyer yaaautb Bce, Kpome GyHKITUN
make_pizza():

pizza.py
def make_pizza(size, *toppings):
"""BbIBOOUT ONUCAHWE MULLbI.
print("\nMaking a " + str(size) +
"-inch pizza with the following toppings:")
for topping in toppings:
print("- " + topping)

Temepb cozmaiiTe oTAEaBHBIN (hailn ¢ UMeHeM making_pizzas.py B OTHOM KaTaJiore ¢ pizza.
py. Daili UMIOPTUPYET TOJBKO YTO CO3/IAHHBIN MOJIYJib, & 3aT€M JIBAK/Ibl BbI3bIBAET
make_pizza():

making_pizzas.py
import pizza
O pizza.make_pizza(1l6, 'pepperoni')
pizza.make_pizza(12, 'mushrooms', 'green peppers', 'extra cheese')

B nporecce o6pabotku sT0r0 (haiiaa ctpoka import pizza mpukaseizaer Python or-
KPbITh (haiist pizza.py U CKOIMPOBATh Bce (DYHKIIMKM U3 HETO B riporpammy. Bel He Bun-
Te, KaK TPOUCXOAUT KOMMPOBaHUeE, TOTOMY 4To Python Komupyer Ko He3aMeTHO JIJIst
H0JIb30BATEJI BO BPeMsl BBIIOJIHEHMs IIPOrpaMMbl. BaM He0OX0AMMO 3HATH OHO: TI00ast
dbyHKIIMs, ONIpeieieHHas B pizza.py, Oyier gocTyiiHa B making_pizzas.py.

Yro6b! BBI3BATH (PYHKIMIO U3 UMITIOPTHPOBAHHOTO MOJYJISI, YKAKUTE UMsT MOJLYJIsI
(pizza), Touky u umsa by (make_pizza()), kak nokasano B ctpoke @. Koy BbI-
JIaeT TOT JKe Pe3yJIbTaT, YTO U UCXOJHAsI IPOrPaMMa, B KOTOPOIT MOJIYJIb He MMIIOPTH-
POBAJICS:

Making a 16-inch pizza with the following toppings:
- pepperoni

Making a 12-inch pizza with the following toppings:
- mushrooms

- green peppers

- extra cheese
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[TepBbIii crtocob UMIIOPTUPOBAHUS, TPU KOTOPOM 3aIMCHIBAETCS KOMAH/Ia import ¢ nMe-
HEeM MOJLyJid, OTKPBIBAeT IOCTYII ITporpamMmme Ko BceM (QyHKIIUAM U3 MOJLYJIS:

umsa_mooyns .uma_@yHkyuu ()

MMMNopTMPOBaHME KOHKPETHbIX (YHKLINI

Taxske BOSMOKHO MMIIOPTUPOBATh KOHKPETHYIO (DYHKINIO 13 MOy ist. OOTuii cCHHTaK-
CUC BBITJISIIUT TaK:

from uma_modyna import uma_¢yHKyuu

BoI MoskeTe UMITOPTHPOBATH JTI060€ KOTUIeCTBO (BDYHKITUIT 13 MOIYJISA, PA3/IEUB UX
MMeHa 3aIIsThIMU:

from uma_modyns import ¢yHkyus 0, ¢yHkyua_1, PyHKyusa_2

Ecau orpaHnyuThCst UMIIOPTUPOBAHUEM TOJILKO TON (DYHKIIMH, KOTOPYIO Bbl HAMEpeBa-
eTech MCI0JIb30BaTh, IIpuMep making_pizzas.py OyaeT BbITISAETh TaK:

from pizza import make_pizza

make_pizza(16, 'pepperoni')
make_pizza(12, 'mushrooms', 'green peppers', 'extra cheese')

HpI/I TaKOM CMHTAKCHCE UCIIOJIb30BATb TOYEYHYIO 3allCh ITPU BHISOBE (l)yHK]_II/H/I He 0651-
3arebHO. Tak Kak hyHKIMS make_pizza() SBHO UMIIOPTUPYETCS B KOMaH/Ie import, ipu
HCIIOJIb30OBAHUN €€ MOKHO BbI3bIBATDH IMPAMO 11O UMEHU.

HasHauyeHne nceBaoHMMa ANns MyHKUMK

Ecm umst mmmopTtupyemoit GyHKIMN MOskeT KOHMIMKTOBATH C UMEHEM CYIIeCTBYTOTIeH
byHKIIUN MM GYHKINS UMEET CIAUTITKOM JITTMHHOE UMST, €T0 MOKHO 3aMEHUTh KOPOTKUM
YHUKaJIbHBIM nceedonumom (alias) — anbrepHaTUBHBIM MeHeM Jist hyHKIw. [Teemo-
HUM HazHaudaeTcs (GYHKIUU TTPU UMTIOPTUPOBAHUH.

B caienyiomem nnpumepe gyuximn make_pizza() HazHadaetcs rnceBgoHuM mp (), 1JIsI 4Yero
MIPU UMITOPTUPOBAHUM UCTIOJIb3YETCS KOHCTPYKIINS make_pizza as mp. KiroueBoe cjioBo
as TepenMeHOBbIBAeT (DYHKITNIO, UCITOTh3Ysl YKAa3aHHBIN TICEBIOHNM:

from pizza import make_pizza as mp

mp(16, 'pepperoni')
mp(12, 'mushrooms', 'green peppers', 'extra cheese')

Komanza import B 9TOM nipuMepe HazHavaeT (pyHKIMU make_pizza() niceBmoHuM mp ()
LISt 9TO¥1 Tiporpammbl. Kaskzplil pas, koria nmorpebyercs Bbi3BaTh make_pizza(), mocra-
TOYHO BKJIIOYUTH BBI30B mp () — Python Beimonnut xox make_pizza() 6e3 KoHMIMKTOB
¢ apyroii dyHkIeir make_pizza(), KOTOPYIO Bbl MOTJIM BKJIOYUTh B 3TOT (haiii mpo-
IrPaMMBbl.

O6H1Hﬁ CHMHTAaKCHC Ha3HaY€HUMA IICEBJOHNMA BBITJIAJIUT TaK:

from uma_modyna import umAa_¢yHKyuu as nceBOoHUM
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Ha3sHayeHve nceBaoHMMa ansg moayns

[TceBmonmm Takke MOKHO HA3HAUUTH JIJIsI Bcero Moyss. Haznauenne KOpoTKOTO
UMEHHU JIJIST MOZLYJISI — CKasKeM, p JIUIS pizza — MO3BOJIMT BaM ObICTPEE BbI3bIBATH (DYHK-
Uy MoayJist. Bei3os p.make_pizza() nosydaercs Oojiee KOMIIAKTHBIM, 4eM pizza.
make_pizza():

import pizza as p

p.make_pizza(16, 'pepperoni')
p.make_pizza(12, ‘'mushrooms', 'green peppers', 'extra cheese')

Monymnio pizza B KomMaHe import Ha3HA4YaeTCs MCEBJAOHUM p, HO Bce DYHKIINHT
MOJIYJIsI COXPAHSIOT CBOU UCXOJHble nMeHa. Bbi3oB pynkiuii B 3anucu p.make_
pizza() He TOJIbKO KOMIIaKTHee pizza.make_pizza(); OH TakKe OTBJIEKaeT BHUMA-
HHUE OT UMEHU MOJYJI U IIOMOTAaeT COCPEIOTOUYUTHCS Ha CO/lePKATEJIbHBIX UMeHax
dbynkmit. D1 mMeHa (hyHKINIA, YeTKO TTOKA3bIBAIOIINE, UTO lejIaeT Kaxk/aas (hyHK-
Usl, BasKHEE 7151 yI000UMTAEMOCTY BaIleTo KOJa, YeM MCII0Jb30BaHUe TOJHOTO
UMEeHU MOIYJ.

OO61MIl CHHTAKCUC BBITJISIIAT TaK;

import umA_modyna as nceBOoHum

MMnopTupoBaHue Bcex MyHKLMIM Moayns

Taxsxe MOKHO npukasath Python uMmnopruposarth Kaxayio GyHKIUIO B MOJYJIE;
JIIST 9TOTO UCTIOJIB3YETCsI OIepaTop *:

from pizza import *

make_pizza(16, 'pepperoni')
make_pizza(12, 'mushrooms', 'green peppers', 'extra cheese')

3Be3mouka B KOMaHe import mpukassiBaet Python ckompoBaTh Kaskayo GyHKIIO
nu3 MoayJid pizza B paitsn nporpammbl. [Tocie nMnopTupoBanus BceX (hyHKIUI BbI
CMOJKETE BBI3BIBATH KAKIYIO (DYHKIIUIO 110 MeHH 6e3 Toueunoii 3ammcu. Tem He MeHee
JIydIlie He WCMOJIh30BAThH ATOT COCO0 ¢ GOMBITUMY MOYJISIMU, HATHCAHHBIMU JIPY-
TUMY Pa3paboTINKAMI; €CTM MOYTb COMEPIKUT (DYHKITHIO, MST KOTOPOH COBIAZaeT
C CYIIEeCTBYIOIIMM MUMEHEeM 13 Balllero MPoeKTa, BO3MOKHBI HEOKUIaHHbIE Pe3yJIbTa-
Tol. Python o6HapyskuBaeT HECKOJABKO (DYHKIMIT MU TIEPEMEHHBIX C OJIMHAKOBBIMU
MMEHAaMM, U BMECTO UMIIOPTUPOBAHUS BceX (DYHKIMI 110 OTAEJIbHOCTU IIPOUCXOUT
3aMeHa 9TUX QyHKIMI.

B rakux curtyarusx jrydiiie BCero MMIOPTUPOBATH TOJIBKO HYKHYTO (DYHKITUIO Win (hyHK-
1Y WJIN K€ UMTIOPTUPOBATH BECh MOJYJIb C TIOCJEAYIONNM TTPUMEHEHNEM TOYeUHON
sanmcu. [Ipu aToM co3maeTcst YUCTHIN KO/, JIETKO YUTAEMBINT 1 TTOHATHBIH. S BKITIOUMIT
DTOT Pasziesl TOJIBKO JJISl TOTO, YTOObI BbI HOHUMAJI KOMaH/Ibl import BpoJie CJIeayomiel,
KOT/Ia BbI BCTPETUTE UX B Uy;KOM KOJI€:

from uma_modyna import *
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CtuneBoe oopMneHne GyHKUni

B crusiesom odopmiieHnn GyHKIHIT HEOGXOAMMO YYUTHIBATH HEKOTOPBIE TTOAPOOHOCTH.
DyHKINU T0JKHBI IMETh COJepsKaTeIbHble MIMEHA, COCTOSIIIIE U3 OYKB HUKHETO PEru-
cTpa ¥ CUMBOJIOB TioruepkuBanusi. CojiepskaresibHble UMEHA ITOMOTAIOT BaM U JIPYTUM
paspaboTYNKAM IIOHATb, YTO JKe A€JIaeT Balll KOZ. ITH COIIAIEHNUS CIeayeT coOJI0NaTh
1 B UMeHaX MOJIyJieil.

Kaskast pyHrimst go/skHa 6biTh CHabKeHa KOMMEHTapUEM, KOTOPbIH KPAaTKO MOSICHSIET,
qTO Ke fesaet ata pyHknust. Kommentapuii 1o/KeH cie0BaTh cpasy JKe 3a orpeesie-
HueM GyHKIM B hopMaTe CTPOK JJOKyMeHTann. Eciiu GyHKIUSA XOPOIIIo TOKyMEHTH -
poBaHa, Jpyrue paspabOTIMKU CMOTYT UCIIOJIb30BATh €€, IPOYNTAB TOIbKO OIMUCAHUE.
Komeuno, 715t 5TOTO OHM TOJIKHBI IOBEPSITH TOMY, UTO KOJ paOOTAET B COOTBETCTBUN
C ONMCAaHUEM, — HO, €CJIN 3HATh UM (DYHKITUHU, KaKe apTyMEHTbI el HYKHBI 1 KaKoe
3HaueHNe OHA BO3BPAIAET, OHU CMOTYT UCIIOJb30BaTh €€ B CBOMX MMPOTPaMMaXx.

Ecom ayia mapameTpa 3aaetest 3SHa9€HKe 10 yMOJYAHUIO, CJIeBa U CIIPaBa OT 3HAKA Pa-
BEHCTBA HE JI0JKHO ObITh IIPOOEJIOB:

def uma_¢yHkyuu(napamemp_0, napamemp_l='3HayeHue_no_ymon4aHuw')

Te sxe cormantenns JOLKHBI MIPUMEHATLCS U1 UIMEHOBAHHBIX apTYMEHTOB B BBI30BaX
yHKIHIL:

uma_@yHKyuu (3Ha4yeHue_0, napamemp_1l='3Ha4yeHue')

Hoxyment PEP 8 (https.//www.python.org/dev/peps/pep-0008/) peKoMeHLyeT OrpaHii-
YHUTH JUIUHY CTPOK KOJa 79 CUMBOJIaMHE, 4TOOBI CTPOKH OBLIH TIOJIHOCTHIO BUIHBI B OKHE
pesakTopa HOpMaJIBHOTO pasMepa. Eciiu n3-3a mapaMeTpoB JJIMHa opejiesieHust (hyHK-
IIUU TIPEBBIIIAET 79 CMMBOJIOB, HaskMUTe Enter mocjie OTKphIBAOIIEH KPYTJIOH CKOOKH
B CTPOKe onpe/eseHust. B ciemnyroreil ctpoke aBaskabl HaxkMuTe Tab, 4ToObI 0Te UTh
CITIICOK apTyMEHTOB OT Tejia (PYHKIIMU, KOTOPOe JOJKHO ObITh CHA0KEHO OTCTYIIOM
TOJIBKO Ha OJIMH YPOBEHb.

Mmuorue PEAAKTOPbI aBTOMATUYE€CKN BbIPABHUBAIOT AOIIOJIHUTE/IbHbIE CTPOKH ITapaMe-
TPOB I10 OTCTYIIaM, YCTAaHOBJICHHBIM B HepBOI‘/JI CTPOKE!:

def uma_¢yHkyuu(
napamemp_0, napamemp_1, napamemp_2,
napamemp_3, napamemp_4, napamemp_5):
meno @PyHKyuu. . .

Ecau mporpaMma niii MOZLYJIb COCTOUT M3 HECKOJIBKUX PYHKINI, 3TN QYHKIINN MOKHO
PaseNuTh ABYMs TyCTHIMU cTpoKamu. Tak Bam GyieT npolie yBUAETh, T/le KOHYAeTCsI
onHa (PYHKIMSA U HAYMHAETCS JApYyTasi.

Bce kxomanibr import ciieyer 3anmuchiBaTh B Havase daiisa. Y 9TOro npaBuiia ecTh
TOJIbKO OJTHO UCKJIouenue: (hailyi MOKeT HAUMHATBCSI ¢ KOMMEHTAPUEB, OMTUCHIBAIOITNX
MIPOTPaAMMY B TIE€JIOM.

YNPAXXHEHUSA

8-15. MeyaTb Mogeneii: Bblaenute dyHKUMM npumMepa print_models.py B oTaenbHbIN daiin ¢ ume-
HeM printing_functions.py. Paamectute komaHzy import B Hayane daina print_models.py u n3-
MeHuTe daiin Tak, YTobbl B HEM UCMOIb30BAINCh UMMOPTUPOBAHHbIE (YHKLIUN.
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8-16. VIMnNopTMpoBaHWe: BO3bMUTE 33 OCHOBY OfHY M3 HamMCaHHbIX BaMW MPOrpamMM C OAHOM
yHkumelt. CoxpaHute 3Ty yHKUMIO B OTAenbHOM aine. MMnopTtupyiiTe dyHKUMio B daiin
OCHOBHOM NPOrpaMMbl 1 BbI30BUTE YHKLMIO KaXKabiM U3 CeayoLLux crnoco6oB:

import ums_moayns

from uma_moayns import nMs_dyHkummn

from umsa_mogayns import uMsi_cyHKLMM as NCeBAOHUM

import nMsi_Mogyns as nceBLoHUM

from nma_moayns import *

8-17. CtuneBoe ocopmneHue dyHKUWii: BbibepuTe Nobble TpY MpOrpamMMbl, HamUCaHHbIE AJist
3TON rna.bl. Y6eauTech B TOM, YTO B HUX COB/IOAAIOTCS PEKOMEHAALIMN CTUNIEBOrO 0POPMIEHHS,
npeacTaBieHHbIE B 3TOM pasjerne.

NToru

B aToii Ts1aBe BbI HayuuauCh mucaTh GYHKIMA U TTepeaBaTh apryMeHThI, B KOTOPBIX
pysRIIISIM coob1maercs nHbOpMAaIIS, HeobXoaMMas I UX pa6OTbI. Bprr ysnanm, kak
MCII0JIb30BATh MO3UIMOHHBIE 1 UMEHOBAHHbIE APTYMEHTHI M KaK repefaTh yHKINN TTPo-
M3BOJIbHOE KOJTMYECTBO apryMeHTOB. Bbl BUjiesin hyHKITNN, KOTOPbBIE BBIBOIST JIAHHBIE,
1 (DYHKIINH, KOTOPbIE BO3BPANIAIOT 3HAYEHUST. Bbl HAYUMIINCH UCTIOJIB30BaTh (DYHKITUN
CO CIIMCKaMU, CJIOBapsIMU, KOMaHaMu if u nukiaamu while. Takske BbI HAYUYUIUCH CO-
XPaHATh (DYHKIMU B OTJEIbHbIX (hailiax, Ha3bIBAEMbIX Moayﬂﬂmu, yTOOBI KOJ[ BaIlINX
MIPOTPaMM CTaJI TIPoIile U oHATHee. [1aBa 3aBepinaeTcss peKOMEHIAIIUAMU 110 CTUJIEBOMY
odopmiieHUIo PYHKITUI, yTOOBI BalllU IIpOTrpaMMbl ObLIn XOPOIIO CTPYKTYPUPOBAHDI
U JIETKO YUTAJINCh BAaMU U JIPYTUMU pa3pa60Tq1/H<aMH.

KasxpIil IpOrpaMMUCT JOJIKEH CTPEMHUTBCS K HAITUCAHHIO ITPOCTOTO KOJIA, KOTOPBIH CTIPaB-
JISIETCS € TIOCTABJIEHHOM 3a/1aueil, M (hyHKIINU TOMOTAIOT BaM B 3TOM. BbI cMoskeTe mucathb
GJTOKM KOJTa U OCTaBJISATH UX Ha Oyytiiee. Koryia Bbl 3HaeTe, uTo (DYHKITHSI TPABUIBHO CIIPAB-
JISIETCST CO CBOEH 3ajiaueii, cuuraiite, 4To OHA paboTaeT, 1 MePeXO/IUTe K CJAELYIONIei 3a1aye.

B nporpamme ¢ ucriosb3oBanueM (GYHKITUH €IMHOK/BI HATUCAHHBIN KOJI MOKET 3aHOBO
HCTOMB30BATHCST CTOMBKO Pas, CKOIBKO MoTpebyeTcst. UToObI BHITTOIHUTE KOJT, COMEPIKa-
nmiicss B (byHKIWUW, TOCTATOUHO HAMKICATh BCETO OJIHY CTPOKY € BBI3OBOM, a (DYHKITHS
creraet Bee ocTanrbHoe. Ecitu ske moTpebyercst MoanbumupoBaTh moBeeHre hyHKINH,
JIOCTaTOYHO BHECTU U3MEHEHMS BCErO B OTHOM MECTE; OHU BCTYIIAT B CUJLY IIOBCIOLY, I/ie
BbI3bIBaeTCA aTa (PYHKITHUA.

C byukIusSME By TPOTPAMMBI IPOTIE YUTAIOTCS, a XOPOIIO BLIOpaHHbBIE HMEHA
(byHKIMI OIMCBIBAIOT, UTO JleIaeT Ta WK MHas 4acTb nporpammbl. [Ipounras cepuio
BBI30BOB (DYHKITHIH, BBI TOPa3/io GbICTpee TTONMeTe, 9TO JieiacT (GYHKITHST, YeM P YTCHUN
JUIMHHON CEPUU TIPOTPAMMHBIX GJIOKOB.

DyHKINK TAKKE YITPOIIAIOT TECTUPOBAHUE U OTIAAKY Koja. Korma ocHoBHas pabora mpo-
TPaMMBI BBITTOJTHSIETCsT HAGOPOM (DYHKIH, KasK/1ast 13 KOTOPBIX PEHIACT OJIHY KOHKPETHYIO
3a/1a4y, Bam Gy/IeT HAMHOTO MPOIIE OPraHK30BaTh TECTUPOBAHUE 1 COMTPOBOIK/ICHUE BAIIIETO
kozia. Harummre oTesibHyI0 porpaMmy, KOTopasi BbI3bIBAET KK Y10 (DYHKITUIO U I1PO-
BepsteT ee paboTOCTIOCOOHOCTD BO BCEX TUITMYHBIX CUTYaIUsAX. B aTOM cirydae BbI MOJKeTe
OBITH YBEPEHBI B TOM, YTO Baliy (GYHKIUU Beeria paboTaloT MPaBUIBHO.

B riaBe 9 BBl HayunTech nucaTh Kiacchl. Kraccor 06beinHAIOT QYHKIIMU U JaHHbIE
B OJIMH YI00HBIIT TTAKET, ¢ KOTOPBIM BbI MOKETE paboTaTh THOKO U 3(h(HEKTUBHO.
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O06beKTHO-OPUEHTUPOBAHHOE IIPOrPAMMUPOBAHME 110 [IPABY CYUTAETCI OAHON U3
caMbIX 9(GEKTUBHBIX METONOJOTUI CO3MaHKs IPOTPAMMHBIX IIPOAYKTOB. B 00b-
€KTHO-OPUEHTUPOBAHHOM TTPOTPAMMUPOBAHUY Bbl TIUTIIETE KJIACCHI, OTTUCHIBAIOIINE
peajibHO CYIIECTBYIOIIME TPEAMETDI M CUTYAIHH, a 3aTeM CO3/[aeTe OOBEKThI Ha OCHOBE
9TUX onucanuii. IIpu HamrcaHUK Kjacca onpeesiercst obiiee MoBeAeHue st eIoi
KaTeropuu 00beKTOB.

Korza BbI co3maere KOHKpeTHbIE 0ObEKTBI Ha Oa3e 9TUX KJIaCCOB, KaKIbIH 00beKT
ABTOMATUYECKU HAJEJIAeTCS OOIMM MTOBEJLEHIEM; ITOCJIE 9TOTO BbI MOKETE Ha/lE/NTh
KaxK bl 00BEKT YHUKAJIbHBIMEI 0COOEHHOCTSIMU Ha cBOI BbIGOP. [IpocTO HEBEPOSITHO,
HACKOJIbKO XOPOIIO peajibHble CUTYalllU MOAEIIPYIOTCs B 00BEKTHO-OPUEHTUPOBAHHOM
POTPAMMUPOBAHKH.

Cosmanne 00BbeKTa Ha OCHOBE KJIacca Ha3bIBACTCA CO30AHUCM IKIEMNIAPA; TAKUM 006-
Pa3oM, Bbl pa60TaeTe C 9K3EMIVIIpaMU KJjlacca. B at10ii rimase Bl 6yaeTe IIMCaTb KJ1aCCbl
" CO3/1aBaTb 9K3EMILJIAPDI 9TUX KJIaCCOB. Bor YKaXXeTe, KaKad I/IHCI)OpMa]_[I/IPI MOKeT
XPaHUTHCA B 9K3EMILJIAPaX, 1 OIIPEaCINTE ZIefICTBHH, KOTOPbI€ MOTYT BBIITOJTHATHCS
C 9K3eMIJIApaMu.

Tak:ke Bbl Oyzere mucaTh KJIacChl, pacupsionue GyHKIMOHAIbHOCT CYLIIeCTBY-
IOIUX KJIACCOB; ATO TO3BOJISIET OPrann308aTh 3G (OEKTUBHOE COBMECTHOE UCII0JIB30-
BaHMeE KOJIa MTOXOKMMHU KJaaccaMu. Bl Gyiete cCOXpaHsITh KJIACCHI B MOLYJ/ISIX U HMITOP-
TUPOBATH KJIACCHI, HAIIMCAHHbIE JPYTUMU [IPOrPAMMUCTAMHU, B BAlllM IIPOTPAMMHbBIE
haitnpr.

C xopoInM MmoHUMaHueM 00bEKTHO-OPHEHTHPOBAHHOTO TIPOTPAMMIUPOBAHUST BbI B3TJIsI-
HeTe Ha MUP € TOYKU 3PEHUsT porpaMMucTa. Bam Gy/er mporie moHsTh CBOH KOx —
YBHJIETD HE TOJBKO TO, UTO IPOUCXO/IUT B KAKIOI €r0 CTPOKE, HO 1 H0Jiee MacIiTaOHbIE
KOHIIeIII1Y, Jiexalliue B ero ocHose. JIoruka, 3ajoskeHHas B OCHOBY KJIaCCOB, HAy4UT
BAaC MBICJIUTD MOCJE0BATEIBHO, YTOOBI BAIITH TIPOTPAMMBI 3((HEKTUBHO PEIIAIH TPaK-
THYECKH JIIO0BIE 33/1a4H, C KOTOPBIMU BBl MOJKETE CTOJIKHYTHCSI.

Kpome Toro, Kiracchl yrpomaoT ;KU3Hb BaM U JIPYTAM TIPOTPAMMICTaM, ¢ KOTOPBIMH BaM
npueTcst paboTaTh COBMECTHO HaJl HoJiee cephe3HbIME TTpoekTaMu. Korya Ber u ipyTue
[POrPAMMHUCTBI IHUIIIETE KOJI, Ga3UPYIONHMIICS HA CXOHOI JIOTUKE, BAM IPOIIle MOHSTH
KOJ[ IPYT Apyra. Barm nporpaMmbl OyIyT MOHSTHBI KOJIJIETaM, U B PE3YJIbTaTE BCE BbI
CMOKETE TOOUTHCS TYUIINX Pe3yIbTaTOB.
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Co3gaHue 1 ncnosnb3oBaHWe Knacca

Kiacenl 1o3BOJISIIOT MOJIEIMPOBATD [TPAKTUYECKHU BCe YTO yrogHo. Haunem ¢ Hanmcanus
TIPOCTOTO KJIacca Dog, MPEICTABISIIONIETO COOAKY — He KaKyI0-TO KOHKPETHYIO, & COOAKY
BooGI1e. YTo MBI 3HAEM 0 cobakax? Y HUX eCTh KJIMIKA U BO3pacT. TakKe U3BECTHO, UTO
GOJIBITMHCTBO COOAK YMEIOT CA[UTHCS U TIEPEKATHIBATHCS M0 KOMaH/Ie. DTH JBa BU/A
nHpopMary (KJINYKa 1 BO3PACT) U /IBA BU/IA MTOBeleHUS (CUIETh U MTEPEKATHIBATHCS )
GYIyT BKITIOUEHB! B KJIacc Dog, TOTOMY YTO OHU SBJISTIOTCST OOIIUMH /7Tt GOTBITMHCTBA
cobak. Kimace coobmmaer Python, kak co3nars 06bexT, npeacTapisgonuii cobaky. I1o-
¢cJie TOTO Kak Kacc Oy/IeT HAMCAH, MbI UCTTOJIB3YEM €T0 JIJIST CO3IAHMUST HK3EMILISIPOB,
KKIBIH M3 KOTOPBIX MPECTABIISAET OTHY KOHKPETHYIO COHOaKY.

Co3paHue knacca Dog

B kasksoM 9K3eMIIIsIpe, CO3/IaHHOM Ha OCHOBE Kjacca Dog, OYIEeT XPaHUThCST KINYKA
1 BO3PACT; KPOME TOTO, B HeM OY/yT IPUCYTCTBOBATh METO/BI sit() 1 roll_over():

dog.py

©® class Dog():

(2] """MpocTasa mogen cobaku."""

(3] def __init__ (self, name, age):
"""MHuynanusupyet aTpubyTbl name u age."""

(4] self.name = name
self.age = age

(5] def sit(self):

"""Cobaka caguMTCA MO KOMaHzae.

print(self.name.title() + " is now sitting.")
def roll_over(self):

"""Cobaka nepekaTbiBaeTCA NO KOMaHAe.

print(self.name.title() + " rolled over!")

B 5TOM KOZIe €CTh MHOTO MECT, 3aCIy>KMBAIONINX BALIero BHMMAHUS, HO He OeCIIOKONTECH.
JTa CTPYKTypa HEOJHOKPATHO BCTPETUTCS BaM B 9TOH TJIaBe, M BBI €Ile ycreeTe K Heil
HPUBBIKHYTh. B Touke @ onpezensiercs kaacce ¢ uMeneM Dog. 1o 001enpuHsaThHIM COrJIa-
IIEHNsIM MMeHa, HAYMHAIOIINECs ¢ CUMBOJIa BEPXHEro peructpa, B Python o6osnagaor
Kiacchl. Kpyribie cKoOKY B OTIPe/Ie/IEHUI KJIACCa MYCThI, TOTOMY UYTO KJIACC CO3AETCSI
¢ HyJsis. B Touke @ 1puBe/ieHa CTPOKA JOKYMEHTAIIMH C KPATKUM OIUCAHUEM KJIACCA.

Metoa __init_ ()

DyHKIMA, ABILIONASCS YaCThIO KJacca, Ha3biBaeTcst memodom. Bee, uTo Bbl y3Ham
patee 0 (GYHKIUSIX, TAKKE OTHOCUTCSI U K METO/IaM; ¢IMHCTBEHHOE MPAKTHUECKOE Pas-
Jmdre — crrocob BbI30Ba MeToZ0B. Metoy; __init_ () B Touke © — crenuasbHbBIIA METO,
KOTOPBIII aBTOMATHYECKH BBIIOJIHSETCS IPU CO3AAHNN KasKAOTO HOBOIO SK3€MILISpPa
Ha 6ase kacca Dog. VMg MeTo/Ia HAUMHAETCS M 3aKaHUMBACTCSI IBYMST CHMBOJIAMHU
HOAYEPKUBAHUS, 9Ta CXeMa IIpeJoTBpalaeT KOHMIMKTh IMEH CTaHAAPTHBIX METOLOB
Python u MeTo10B Balux KJaaccos.
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Meton __init__() ompenessiercst ¢ TpeMst napameTpamu: self, name u age. [lapa-
MeTp self obs3aresieH B Olpe[eieHMU MeTO/1a; OH J0JIKEH IPeAleCTBOBATh BCeM
ocrabHbIM napaMerpaM. OH A0JKeH ObITh BKJIIOYEH B OIPEIeNeHIE /I TOIO, 4TOOBI
npu OyzyiieM Bbi3oBe MeTofa __init_ () (u/is1 cosmaHus sKk3eMILisipa Dog) aBTOMATH-
yecKu nepesaBajcd apryMeHT self. [Ipu kakioM BbI30Be METO/1a, CBI3aHHOTO C KJac-
COM, aBTOMAaTUYCCKU TepenaeTcda self — CChbIKa HAa 9K3EMILIADP; OHA MPEIOCTABIACT
KOHKDETHOMY 9K3eMILISIPY AOCTYI K arpubyTam 1 MeTogaM Kiacca. Korna Bbl cospaere
sk3eMILIAp Dog, Python BeisbiBaer MeTon __init__ () u3 kjacca Dog. Mbl nepeaem
Dog() KJINUYKY U BO3PACT B apIyMEHTaX; 3HaueHue self repesaeTca aBTOMaTUYeCKU, TaK
YTO ero Tepe/laBaTh He HyKHO. Kask/ibIil pas, KoT/la Bbl 3aXOTUTE CO3/IaTh HKIEMILIISIP
Ha OCHOBe KJjiacca Dog, He0OXOUMO IIPeJ0CTaBUTh 3HAYE€HUSI TOJIBKO ABYX HOC/IEHUX
apryMeHTOB name U age.

Kasknmast u3 IByX nepeMeHHbBIX, onpeiesisieMbIX B Touke @, umeet npedukc self. Jlio-
Gas 1mepeMeHHas ¢ IpedUKcoM self JOCTyIHA I/ KasKIOr0 METOa B KJIAcCe, U BbI
TaKKe CMOKETe 00PAIaThCs K 9TUM [IEPEMEHHBIM B KayKJIOM 9K3EMILISIPE, CO3JaHHOM
Ha ocHOBe Kiacca. KoHcTpykius self.name = name Geper 3HaUeHMe, XPaHSIIIEECs
B [IapaMeTpe name, U COXPaHsSET ero B IIepeMEHHOU name, KOTOPas 3aTeM CBs3bIBa-
eTcs ¢ co3maBaeMbIM 9K3eMILIIpoM. [Ipoiiecce Takike moBTOpsAeTCs ¢ self.age = age.
ITepeMeHHBIE, K KOTOPBIM BbI 06palllaeTeCh Yepes 9K3eMILISPhI, TOKE Ha3hIBAIOTCS
aTpubyTamu.

B kiacce Dog Ttakske onpezensiorcs nBa Metoja: sit() u roll_over() ©. Tak kak
ATUM METOJIaM He HY>KHa JIONOJHUTeIbHAs WHMopMaIus (KJIndKa Wik BO3PACT), OHU
ONPEENIAIOTCS ¢ eAMHCTBEHHBIM TTapaMeTpoM self. JK3eMILIAPBI, KOTOPbIe OyayT
CO3/IaHbI TI03/IHEE, CMOTYT BBI3bIBATDL 39TU MeTObI. [Toka MeTozb sit() 1 roll_over()
OTPaHMUYNBAIOTCS IIPOCTBIM BBIBOJOM COOOIIEHUST O TOM, YTO coOaKa CaAUTCs UK
nepeKaTbIiBaeTcs. TeM He MeHee KOHIIETIUIO JIETKO PACTITUPUTD I TPAKTUYEeCKOT0
IPUMEHEHUST: eCJIi ObI 3TOT KJIacc ObLI 4aCThI0 KOMIIBIOTEPHOI UIPBI, TO 9TU METOIbI
BIIOJIHE MOLJIM OBl COAEPIKATD KOJ IS CO3AaHUs aHUMAlUU CasIeiicss Wiy nepe-
KaTbiBafoleiicsa cobaku. A ecau Obl KJaace ObLI HAIlMCAH JJIs yIIpaBJIeHust POOOTOM,
TO METOZABI MOTJIK OBl YIIPaBIATh MEXaHU3MaMU, 3aCTaBASIOMUMU poboTa-cobaKy
BBITIOJTHUTH COOTBETCTBYIONIYIO KOMAHLY.

Co3zgaHue knaccos B Python 2.7
[Tpu cozpanuu kinaccoB B Python 2.7 He06X0MMO BHECTH OJIHO HE3HAUUTEIBHOE U3-
MeHEHUe — 3aKJI0UYNUTh B KPYTJIble CKOOKH KJIFOUEBOE CIIOBO object:

class ClassName(object):

B atom ciyuae nosenenve knaccos Python 2.7 6yzer mpubamkeHo K MOBEIEHIIO KTac-
cos Python 3, uro ynpoutaer Bairy paboTy B 11€I0M.

Ckasxem, B Python 2.7 kitacc Dog Gy/IeT OIpefessiThest CIeAyIoNuM 00pa3om:

class Dog(object):
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Co3paHue aKk3eMnns pa Knacca

CuwuraiiTe, 4TO KJIACC — HTO CBOETO POJIa MHCTPYKIIUS M0 CO3IAHUI0 9K3eMILISPOB. Co-
OTBETCTBEHHO, KJIACC Dog — MHCTPYKIIUS 110 CO3aHKIO DK3EMILISIPOB, TIPEICTABISAIONINX
KOHKDETHBIX COOaK.

CosaiuM 9K3eMILISIP, TPEACTABISIONINN KOHKPETHYO COOaKY:

class Dog():

©® my_dog = Dog('willie', 6)
® print("My dog's name is "
© print("My dog is " + str(my_dog.age) +

+ my_dog.name.title() + ".")
" years old.")

M crosib30BaHHbI B JAHHOM cjlydae Kjacc Dog ObLI HAIlMCAH B IPEABIAYILEM IIPH-
Mepe. B Touke @ mbr ipukassiBaem Python cospars sksemmuisap cobaku ¢ KIAUUKOI
'willie' u Bospactom 6. B mporecce 06paboTku aToit crpoku Python Bbi3biBaeT Me-
Toz __init__ () kiacca Dog ¢ aprymenTamu 'willie' u 6. Meton __init_ () cosmaer
DK3EMILISAP, IPEACTABJISIONNI KOHKPETHYIO cOOaKy, ¥ IIPUCBANBAET €ro aTpubyTaM name
U age TiepeflaHHbIe 3HaYeHU. Meton __init_ () He cOmep:KUT IBHOI KOMaH/IbI return,
Ho Python aBromaTHyecky BO3BpallaeT 9K3eMILIAD, IPeACTaBIAIOMM cobaky. DTOT
JK3EMILJISIP COXPAHSIETCS B TIEPEMEHHOI my_dog. 3/1eChb HeJUIITHE BCTIOMHUTH COTJIAlIe-
HIISI TI0 3aIIMCH UMEH: OOBIYHO CUUTAETCST, YTO MMsT, HAUMHAIOIIEECS C CUMBOJIA BEPXHETO
peructpa (HarpuMep, Dog), 0603HAYAET KJIACC, a MM, 3allCAHHOE B HUKHEM PEruCTPe
(mampumep, my_dog), 0003HaYaeT OTAEIbHBIN S9K3EMILISP, CO3MAHHBIA Ha (ase Kiacca.

O6palueHue Kk aTpubyTtam

Il obparieHust K arprbyTaM 9K3eMILISPa UCIIOAb3YETCsl «TOYeUHast» 3al1Ch. B cTpo-
Ke @ MbI O6palaeMcsl K 3HaUeHU IO aTprOyTa name aK3eMILIsApa my_dog:

my_dog.name

Toueunas 3anuch 4acTo UCHOAb3yeTcs B Python. Dtor cunTakcuc nmokassiBaer, Kak
Python urier snauenus arpubyros. B manrom ciayuae Python obparaercst k ax3em-
ISPy my_dog W UIIEeT aTpuOyT name, CBA3AHHBIN ¢ HK3eMILISAPOM my_dog. ITO TOT Ke
aTpuOyT, KOTOPBII 0O03HAUAICs self.name B Kj1acce Dog. B Touke © TOT ke mpueM uc-
HoJIb3yeTcs 1Jist paboThl ¢ arpubyToM age. B nepBoii komanzie print Bbizos my_dog.name.
title() sanuchiBaer ‘willie' (3HaueHue aTprOyTa name sK3eMILIsIPa my_dog) ¢ CUMBOJIA
BepXHero perucrpa. Bo BTopoii komamze print Bbi3oB str(my_dog.age) npeoGpasyer 6,
3HayeHue aTpubyTa age 9K3eMILIsipa my_dog, B CTPOKY.

[Iprmep BBIBOAUT CBOJKY M3BECTHBIX (hakTOB 0 my_dog:

My dog's name is Willie.
My dog is 6 years old.

Bbi3oB MeTOA0OB

ITocne cosmanns 9K3eMILJIsIpa Ha OCHOBeE Kjtacca Dog MOKHO IIPUMEHATH TOYEUHYIO 3a-
IIMCh [IJIsd BbI3OBa JII0OBIX METO/I0B, OIIp€e/le/IEHHBIX B Dog:
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class Dog():

my_dog = Dog('willie', 6)
my_dog.sit()
my_dog.roll_over()

YT006bI BBI3BATh METOI, YKAKHUTE K3EMILIAP (B JAHHOM CJIydae my_dog) U BhI3bIBAEMbIIl
METO/I, Pas/IeJinB UX TOUKOoi. B xome 06paborku my_dog.sit() Python umer metos sit()
B KJlacce Dog 1 BbinmoJiHseT ero koa. Ctpoka my_dog.roll_over() MHTEPIPETUPYETCS
AHAJIOTUYHBIM 0OPA30OM.

Teneps aK3eMILIIIP MOCTYITHO BBITIOJHSAET TTOTYIYeHHBIE KOMAH/IBI:

Willie is now sitting.
Willie rolled over!

IT0 0UeHb MoJIe3HbIN cuHTaKcuc. Ecom arpubyram 1 MeTogaM ObLIN TIPUCBOEHBI COJEP-
sKaresbHble IMeHa (HarpuMep, name, age, sit() u roll_over()), paspabOTuuK CMOKET
JIETKO TIOHSITD, UTO JeTaeT GJIOK KO/a, — Tayke eCIU OH BUAUT HTOT OJIOK BIIEPBHIE.

CozpaHue HECKOJIbKUX 3K3EMMNNAPOB

Ha ocHoBe Kjtacca MOKHO CO3/IaTh CTOJIBKO 9K3EMILISIPOB, CKOJIBKO BaM TTOTPeOyeTcs.
Co3zmamm BTOPOI 9K3eMILIIsIp Dog ¢ MeHeM your_dog:

class Dog():

my_dog = Dog('willie', 6)
your_dog = Dog('lucy', 3)

print("My dog's name is " + my_dog.name.title() + ".")

print("My dog is " + str(my_dog.age) + " years old.")
my_dog.sit()
print("\nYour dog's name is " + your_dog.name.title() + ".")

print("Your dog is
your_dog.sit()

+ str(your_dog.age) + " years old.")

B atom nipumepe co3ziaiorest iBa aK3eMILisipa ¢ uMeHamu Willie u Lucy. Kaxiblit ak3em-
isp o6J1aaeT CBOMM HaOOpOM aTpUOYTOB U CIOCOGEH BBITIOJIHATH AEUCTBHUST U3 OOIIEro
Habopa:

My dog's name is Willie.
My dog is 6 years old.
Willie is now sitting.

Your dog's name is Lucy.
Your dog is 3 years old.
Lucy is now sitting.

Jaxe ecau BTOpoil cobake OyayT HaA3HAYEHBI Te JKe MMsT U Bo3pacT, Python Bce
PaBHO CO3/IaCT OTAEJIbHBIN 9K3EeMILISIP KJacca Dog. Ber MoxkeTe c03/1aTh CKOJIBKO
YTOJIHO AK3EMILJIIPOB OJTHOTO KJlacca IIPU YCJAOBUH, UTO ATH 9K3EMILJISIPbI XPAHATCS



PaboTa ¢ knaccamm n ak3eMnnsipamm 165

B IIEPEMEHHBIX C PA3HBIMM UMEHAMU WJIM 3aHUMAIOT Pa3Hble IIO3UIIMHU B CIIUCKE UJIU
cjoBape:

YNPAXXHEHUSA

9-1. PecTopaH: co3faiTe kniacc ¢ uMeHeM Restaurant. Metoa __init_ () knacca Restaurant gon-
XEeH coaepxaTtb ABa aTpubyTa: restaurant_name u cuisine_type. Cospaite Meton describe_
restaurant(), KoTopblii BbIBOAUT fBa aTpubyTa, U MeTod open_restaurant(), KOTOPbIN BbIBOAUT
coobLLeHNE O TOM, YTO PeCTOpaH OTKPbIT.

Co3paliTe Ha OCHOBE CBOEro Klacca 3K3eMmnsp ¢ MMeHeM restaurant. BeiBeauTe ABa aTpubyTa rno
OTAENbHOCTY, 3aTeM BbI30BUTE 06a MeToza.

9-2. Tpu pecTopaHa: HauyHuTe C Kacca U3 ynpaxHeHusi 9-1. Co3gaiite Tpy pasHbIX K3eMMNspa,
BbI30BUTE A1 KaXA0ro sk3emnnspa metoa describe_restaurant().

9-3. Monb30BaTeNM: co34anTe Knacc ¢ uMeHeM User. Co3panTte aBa atpubyTa first_name u last_
name, a 3aTeM elle HEeCKOIbKO aTpubyToB, KOTOpPbIE 0ObIYHO XpPaHATCA B NMpoduie nosb30Ba-
Tens. Hanuwute metog describe_user(), KOTOpbIM BbIBOAUT CBOAKY C MHGOPMaLWeN 0 Nosb30o-
BaTene. Co3zalite ele oauH metoz greet_user() Ans BbIBOAA NEPCOHANbHOTO NPUBETCTBUS A1
nosb3oBarens.

Co3aaiTe HECKOSbKO 3K3EMMIISPOB, NMPEeACTaBAsoWMX pasHbIX Mosb3oBaTtesieil. Bui3osute oba
METO/a ANS KaXkaoro rosib30BaTens.

PaboTa c KnaccaMm 1 aK3eMnispaMm

Kitacebl MOTYT HCTIOJIB30BATHCS 71T MOJICIMPOBAHNS MHOTHX PeasibHBIX cuTyaruil. [To-
cJie TOTO Kak Kjrace OyzeT HamicaH, pa3paboTankK TPOBOAUT GOJBIIYIO YaCTh BPEMEHH
3a paboTON ¢ AK3EMILISIPAMU, CO3/IAHHBIMU HA OCHOBE 3TOTO Kiacca. OHOI U3 TepBhIX
3ajlau CTaHeT U3MeHeHHe aTPUOYTOB, CBSI3aHHBIX ¢ KOHKPETHBIM SK3eMILISIPOM. ATpuly-
TBI 9K3EMILJIIPA MOKHO U3MEHATD HAIIPSAMYIO MJIM JK€ HAllUCATh METO/Ibl, U3MEHAIOINe
aTpubyThI 1O 0COOBIM TIPABUIIAM.

Knacc Car

Hanuiirem Kirace, mpeicTaBIsionnil aBTOMOOHIIb. DTOT KJace OyAeT copep:RaTh HHHOP-
MaIIMIO O TUTIEC MAIIWHBI, & TAKKE METOZ AJII BBIBOJIA KPATKOTO ONMCAHWS:

car.py
class Car():
"""MpocTas mMoAenb, aBTOMOGUASA.
(1 def __init_ (self, make, model, year):
"""MHuumanusupyeT aTpubyTbl ONUCAHWSA aBTOMOGWUNA.
self.make = make
self.model = model
self.year = year

(2] def get_descriptive_name(self):
"""Bo3BpawaeT akKypaTHO OTGOPMaTUPOBAHHOE OMUCaHue.
"'+ self.make +

long_name = str(self.year) + + self.model

return long_name.title()

©® my_new_car = Car('audi', 'a4', 2016)
print(my_new_car.get_descriptive_name())
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B Touke @ B kJyacce Car onpezessieTcst MeTo __init__ (); ero Crucok mapamMeTpoB Ha-
yuHaeTcs ¢ self, Kak U B kiacce Dog. 3a HUM CJIeIYIOT elrie TPH rmapameTpa: make, model
u year. Meroz __init__ () mosiyyaer aTu mapaMeTpbl M COXpaHsieT UX B aTpubyTax, KO-
Topble OYIYT CBSA3AHDI C 9K3EMILISIPAMU, CO3IaHHBIMK Ha OCHOBe Kiiacca. IIpu co3panmm
HOBOI'O 9K3eMILIsIpa Car HeOOXO0AUMO yKa3aTh (hUPMY-IIPOU3BOAMTEs], MOAEJb U TOI
BBIIIYCKa /I JAHHOT'O 9K3EMILJIAPA.

B Touke @ onpezensercs Metol get_descriptive_name(), KOTOPbII 0ObeANHSIET TO
BBIITYCKa, GUPMY-IIPOM3BOAMTESI M MOJAEJb B OAHY CTPOKY € OIUCaHueM. ITO U30aBUT
BaC OT HEOOXOAMMOCTH BBIBOAUTH 3HAUEHME KAKIOTO aTprOyTa Mo oTAeIbHOCTH. [1Jist
paboThI CO 3HAYECHUSIMU ATPUOYTOB B 3TOM METOJIE UCTIONB3YETCST CHHTaKCHC self.make,
self.model 1 self.year.

B Touke © cosmaercs sK3eMIIAp Kiacca Car, KOTOPBIH COXPAHSIETCS B MePeMEHHON
my_new_car. 3aTeM BbI30B MeTo/a get_descriptive name() IIOKa3bIBAET, C KAKON Ma-
HMIMHOU paboTaeT ImporpaMmma:

2016 Audi A4
Yro6b! Kaace 6bL1 6oJ1ee MHTEPECHBIM, 00ABUM aTpuOyT, M3MEHSIOIUIICI CO BpeMe-
HeM, — B HeM OY/IeT XPaHUThCS MPOOET MAIUHbBL B MUJISX.

Ha3HaueHne aTpmbyTy 3HaYeHUs1 MO YMOUYAHUIO

Kazapiii arpubyT KJIacca J0JKEH UMETh UCXOAHOE 3HAYCHUE, asKe eCJIi OHO PaBHO
0 wm mycToii ctpoke. B HEKOTOPBIX ciydasax (HampumMep, Mpu 3alaHuy 3HAYEHUH 110
YMOJIYAHUIO) ATO UCXO/IHOE 3HAUEHUE eCTh CMBICJI 33/1aBaTh B Tejie MeTojia __init_ ();
B TAKOM CJlydyae MmepelaBaTh mMapaMeTp /Ui 9TOTo aTpubyTa mpu co3faHnu 0ObeKTa
He 006s13aTeNbHO.

JobGasum aTpubyT ¢ uMeHeM odometer_reading, MCXOQHOE 3HAYEHUE KOTOPOIO BCETA
pasHo 0. Takske B k1acc GyneT BKIOYeH MeTo/[ read_odometer () /I YTEHUS TEKYTIMX
IIOKa3aHUil oJloMeTpa:

class Car():

def __init_ (self, make, model, year):
"""MHuumanusupyeT aTpubyTbl ONMCaHWUA aBTOMObMNA.
self.make = make
self.model = model
self.year = year

o self.odometer_reading = ©

def get_descriptive_name(self):

2} def read_odometer(self):
"""BpiIBOAUT Npober MawuHbl B MUNAX.
print("This car has " + str(self.odometer_reading) +

miles on it.")

my_new_car = Car('audi', 'a4', 2016)
print(my_new_car.get_descriptive_name())
my_new_car.read_odometer()
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Korma Python BbisbiBaetT MeTox __init__ () /st CO3/aHUsST HOBOTO 9K3EMILISIPA, 9TOT
METOJI COXpaHsIeT (GUPMY-ITPOU3BOANUTES, MOJE/b 1 TOJ BBIIYCKa B aTpUOyTax, Kak
U B ipebIyieM ciydae. 3ateM Python cosmaer HOBBIN aTpulyT ¢ MMeHeM odometer_
reading u npucBanBaer emy ucxojaHoe sHavenue 0 @. Takxe B Knace jpobassiercs
HOBBIIT MeTO/l read_odometer () @, KOTOPBIi yIpolaeT yreHue mpobera MarnHbI
B MUJISIX.

Cpasy e 1ocJie co3/[aHust MaliuHbI ee pober paseH 0

2016 Audi A4
This car has © miles on it.

BHpoqu, Yy IpoZaBa€MbIX MalllIH OJOMETP PEAKO ITOKa3bIBA€T POBHO 0, TI09TOMY HaM
HOHalIO6I/ITCH c1nocob N3MEHEeHN 3HAYE€HUs ITOTO anI/I6yTa.

3MeHeHWe 3HaYeHNIn aTpubyToB

3HaueHne aTpubyTa MOKHO U3MEHUTH OJJHUM K3 TPEX CIIOCOOOB: U3MEHHUTD €T0 TPSIMO
B 9K3eMILJISIPE, 33/1aTh 3HAUCHME [TPY TTOMOIIY METO/IA U UI3MEHUTD €T0 C ITPUpAIeHUEM
(10 ecTh pUbABIIEHIEM OTIPEAETIECHHOM BEJIMYUHBL) TIPY TOMOTIH MeTo/ia. PaceMoTpriM
BCE ATU CITOCOODI.

MpsMOE U3MEHEHME 3HaYeHNs aTprbyTa

Yro6bl MIBMEHUTH 3HAUEHHE aTPUOYTA, TIPOTIIE BCETO OOPATUTHCSA K HEMY TIPSIMO Yepes 9K-
3eMILTIp. B ciemyromnem mpuMepe Ha ooMeTpe HallpsIMYIO BBICTaBIISAETCS 3HaUeHMe 23:

class Car():

my_new_car = Car('audi', 'ad4', 2016)
print(my_new_car.get_descriptive_name())

©® my_new_car.odometer_reading = 23
my_new_car.read_odometer()

B Touke @ ToueuHas 3amUCh UCTIOJAB3YeETCs s obpatieHus K aTpubyTy odometer_
reading 9K3eMIIJIIPA U IPSIMOTO NTPHCBANBAHNS €T0 3HAUeHNs. JTa CTPOKA IIPUKA3bIBAET
Python B3sTh 9K3eMILIAP my_new_car, HaiiTh CBA3aHHbII ¢ HIUM arpubyT odometer_
reading ¥ 3a/aTh 3HaYeHVEe aTPUOyTA PAaBHBIM 23:

2016 Audi A4
This car has 23 miles on it.

MHorza mo06HbIe IpsiMble 00paliieHnst K arpubyTaM J0IyCTUMBI, HO Yalile paspadoTynK
MIUATIIET BCTIOMOTATEIbHBIN METO/I, KOTOPBI U3MEHSIET 3HAUCHUE 32 HETO.

M3MEHeHMe3HaHEHMﬂanM6YTa(IMCHOﬂbBOBaHMEM METOoAa

B KkJ1acc MOKHO BKJIFOUYUTH METO/IBI, KOTOPbIE U3MEHSIIOT HEKOTOPbIe aTpUOYTHI 3 Bac.
BwmecTto Toro uto6p1 M3MEHATH aTpUOYT HANIPSAMYIO, BBI IIEPEIAeTe HOBOE 3HAUEHHUE Me-
TOZY, KOTOPBI Oeper oOHoBIeHME aTpubyTa Ha cedsl.
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B caiemytoniem mpumMepe B KJ1ace BKIIOUaeTcst MeTo1 update_odometer() /17151 M3BMeHEHUS
TOKa3aHUM OZIOMeTpa:

class Car():

o def update_odometer(self, mileage):
"""YcTaHaB/NMBaeT 3aflaHHOe 3Ha4YeHWe Ha ojomeTpe.
self.odometer_reading = mileage

my_new_car = Car('audi', 'a4', 2016)
print(my_new_car.get_descriptive_name())

® my _new_car.update_odometer(23)
my_new_car.read_odometer()

Kirace Car oyt He U3MEHMJICS, B HEM TOJIBKO 100aBUIICS MeTo update_odometer () @.
ITOT MeTOoJ ToJIydaeT Mpober B MUJISIX M COXPaHsIeT ero B self.odometer_reading.
B Touke @® Mmbl BbI3biBaeM MeTO] update_odometer() u nepenaeMm emy 3HaueHue 23
B apryMeHTe (COOTBETCTBYIOIIEM TTapaMeTpy mileage B onpenesieHun Metona). Meron
yCTaHABJIMBAET Ha OJIOMeTpe 3HaYeHue 23, a MeTo/l read_odometer () BBIBOAUT TEKYIIHNE
[IOKA3aHUsA:

2016 Audi A4
This car has 23 miles on it.

Meton update_odometer() MOXKHO PacHIUPUTH TaK, YTOOBI IpU KayKIOM U3MEHEHUU
MMOKa3aHU OZIOMETPa BbIIIOJIHAJACH HEKOTOPAs AOIOJHUTEJIbHAA pa60Ta. ﬂO6aBI/IM
MPOBEPKY, KOTOPasi TapaHTUPYET, YTO HUKTO HE OY/IET MBITAThCs COPACHIBATD MOKA3AHST
o[oMeTpa:

class Car():

def update_odometer(self, mileage):
wan
YcTaHaB/MBaeT Ha OoAoMeTpe 3aflaHHOe 3HayeHue.
Mpu nonbiTke o6paTHON MOAKPYTKM WU3MEHeHUe OTKJIOHAEeTCA.

(1] if mileage >= self.odometer_reading:
self.odometer_reading = mileage
else:
(2] print("You can't roll back an odometer!™)

Teneps update_odometer () poBepsieT HOBOE 3HAYECHUE TIEPEl M3MEHEHNEM aTprdyTa.
Ecii HoBOe 3HaueHue mileage GoJIblile WM PABHO TEKYIIEro, self.odometer_reading,
IOKa3aHuUsI OZlOMeTpa MOKHO 0OHOBUTH HOBbIM 3HaYenneMm @. Eciiu ke HOBoe 3HaueHue
MEHBIIIE TEKYIIETO, BbI MOJIYYUTE TPEAYIPEKACHIE O HEJIOIYCTUMOCTH 00PATHOM IO/
KpyTKU @,

/3MeHeHWe 3HaueHnst aTpubyTa C NpupaLleHneM

WNuorna suavenue atpubyra TpebyeTcss UBMEHUTH ¢ 3aJlaHHBIM TIpUpalieHueM (BMe-
CTO TOTO Y4TOOBI TIPUCBAUBATH aTPUOYTY TIPOU3BOJIBLHOE HOBOE 3HaUeHMe). J[omyCcTuM,
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BBI KYITUJIU TIO/IepsKaHHYT0 Mamuuy u rpoexasu Ha veir 100 murb. Cremyronuii MeTos
TOJTy9aeT BEJMYNHY TPUPAIIEHNS U TPUOABIIAET €€ K TEKYITIM MOKA3aHSIM OJIOMETPA:

class Car():

def update_odometer(self, mileage):
--snip--

(1 def increment_odometer(self, miles):
"""YyBenuynBaeT nokasaHUsA OAOMEeTpa C 3afaHHbIM MpUpalEHUEM.
self.odometer_reading += miles

® my used_car = Car('subaru', ‘outback', 2013)
print(my_used_car.get_descriptive_name())

© my_used_car.update_odometer(23500)
my_used_car.read_odometer()

® my_used_car.increment_odometer(100)
my_used_car.read_odometer()

Hosbiit MmeTon increment_odometer() B Touke @ mojyyaeT pacCTOSHUE B MUJIAX
u npubasiseT ero K self.odometer_reading. B Touke @ cospaercsa sK3eMILIsAp
my_used_car. Mbl HHUIIHAIN3UPYEM TIOKA3aHWs ero ogoMeTrpa 3Hadenuem 23 500;
[T 9TOTO BBI3BIBAETCSA METO/] update_odometer(), KOTOPOMY TIepe/lacTcs 3HaUYeHNE
23500 ©. B touke @ BbI3bIBAETCS METO/I increment_odometer (), KOTOPOMY TIepeacT-
cs1 sHauenue 100, uroObl yBeIMYUTh TTOKasaHust ogomerpa Ha 100 MuJib, IpoiieHHbIE
C MOMEHTA MOKYIIKU:

2013 Subaru Outback
This car has 23500 miles on it.
This car has 23600 miles on it.

ITpu KemaHWM MOKHO JIETKO YCOBEPIIEHCTBOBATH ITOT METOJ, YTOOBI OH OTKIOHSLIT
OTpHUIIATEJbHBIE TIPUPAIIEHIST; TEM CAMBIM BbI IIPEAOTBPATUTE 0OPATHYIO MOJKPYTKY
0JIOMeTpa.

NMPUMEYAHUE

|-|O/_106Hble METOoAbl yNnpaBnawT 06HOBNEHMEM BHYTPEHHUX 3HaYeHUN 3K3eMnnasapos (TaKI/IX, KaK Mnokasa-
HUS1 0JOMETpa), 0AHaKo /11060l Nob30BaTe b, UMEIOLLMIA JOCTYN K NPOrpaMMHOMY KO, CMOXET Hanpsi-
Myl0 3aaaTb aTpubyTy ntoboe 3HaveHue. dPdekTrBHas cxema 6e30nacHOCTU A0/MKHA YAensaTb ocoboe
BHUMaHWe TakuM Nofpo6HOCTSM, HE OrpaHNYMBasiCb NMPOCTENLLMMM MPOBEPKaMM.

YNPAXXHEHUSA

9-4. loceTUTenun: HayHUTe C MporpamMMbl U3 ynpaxHeHus 9-1 (c. 165). JobaBbTe aTpubyT
number_served co 3HayeHMeM Mo ymonyaHuio 0; OH MPeACTaBASIET KOIMYECTBO 06CTY>KEHHbIX
nocetutenei. Cosgalite sk3eMnsp ¢ MMeHeM restaurant. BeiBeguTe 3HayeHue number_served,
MOTOM U3MEHWTE 1 BbIBEAMTE CHOBA.

[o6aBbTe MeToA ¢ MMeHeM set_number_served(), no3BonstoLmii 3aaaTb KOMMYECTBO 06CTYKEH-
HbIX MoceTuTenen. Bbl30BUTE METOA C HOBbIM YMC/IOM, CHOBA BbIBEAWUTE 3HAUEHME.
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[obaBbTe MeToA C UMeHeM increment_number_served(), KOTOpbI YBEINYMBAET KOSIMYECTBO
06CNY)XEHHbIX MOCETUTENEW Ha 3afiaHHYI0 BENNYMHY. Bbi30BUTE 3TOT METOA C NIH06bIM YUCIIOM,
KOTOPOE MOFJI0 bbl MPeACTaBsTb KOMMYECTBO 06CTYXKEHHBIX KIIMEHTOB — CKAXEM, 3@ OAWH AE€Hb.

9-5. MonbiTkn Bxopa: AobaBbTe aTpubyT login_attempts B knacc User u3 ynpakHeHus 9-3
(c. 165). Hanuwwute metom increment_login_attempts(), yBenuuuBatowmii 3HayeHve login_
attempts Ha 1. HanuwwuTe apyroit MeToA ¢ MMeHeM reset_login_attempts(), obHynstowwmii 3Have-
Hue login_attempts.

Co3palite sk3eMnnsp knacca User u Bbi3oBuTe increment_login_attempts() Heckonbko pas. Bbl-
BeauTe 3HayeHue login_attempts, 4uTobbl y6eauTbea B TOM, YTO 3HaYeHWe 6bl10 M3MEHEHO Mpa-
BW/IbHO, @ 3aTeM BbI3oBUTE reset_login_attempts(). CHoBa BbiBeauTe login_attempts u y6ean-
TECb B TOM, YTO 3Ha4YeHWne 06HyINIOCh.

HacnepoBaHue

Pabora Haj HOBBIM KJIacCOM He 00si3aHa HauMHAThCs ¢ HyJIst. Ecin Kiiace, KOTOpbIi Bbl
TIAITIETE, TTPEICTABIISIET COOOM CTIENMATU3NPOBAHHYIO BEPCUIO PaHee HATHCAHHOTO KJTac-
ca, BB MOJKETE BOCTIONb30BATLCsI Hacaedosanuem. OIUH KIACC, HACAeOYOUULL OT IPYTOTO,
ABTOMATUYECKH MOJIyYaeT BCe aTpubyThl M METO/bI TIEPBOTO Kiacca. Vicxoaublii Kiace
HA3BIBAETCST podumenem, a HOBBIH Kiaacc — nomomkom. Kiracc-moToMok Hacienyer
arpuGyTHl U METOJIBI POIUTEIST, HO TIPU 9TOM TaKKEe MOJKET OIPEEIATh COOCTBEHHbBIE
aTpUOYTHI U METO/IbI.

MeTtoa __init__() knacca-noToMka

ITepsoe, uto genaer Python npu cospanmm sKk3eMILIsipa Kiacca-10TOMKa, — IIPUCBauBaeT
3HAUEHUST BceM aTprOyTaM KJracca-poauresst. [t aroro meroay __init_ () Kiacca-mo-
TOMKA HEOOXO0/IMMa IIOMOIIb CO CTOPOHBI POAUTEJIS.

Hanpumep, momnpobyem II0CTPOUTH MOJENb 3JEKTPOMOOUIA. DAEKTPOMOOUID MIPe-
craBsisieT co60M CrenuaaM3upoOBaHHyY0 PA3ZHOBUHOCTD aBTOMOOWIS, TOATOMY HOBBIi
Kaacc ElectricCar MOKHO co3zaTh Ha Gase Kjaacca Car, HamMCaHHOTO paHee. Torma
HaM ocTaHeTcsl 100aBUTh B HEro KoJ aTpubyTOB U IIOBEAEHUS, OTHOCSIIEr0Cs TOIbKO
K 9JIEKTPOMOOUIISIM.

Haunewm c co3nanust mpocToii Bepcuu Kiacca ElectricCar, KOTOPBIH JeJIaeT BCe, 4TO
Jleaet Kiace Car:

electric_car.py

©® class Car():

"""MpocTaa momenb aBTomobuna."""
def __init_ (self, make, model, year):
self.make = make
self.model = model
self.year = year
self.odometer_reading = ©

def get_descriptive_name(self):
long_name = str(self.year) + ' '
return long_name.title()

+ self.make + + self.model
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def read_odometer(self):
print("This car has " + str(self.odometer_reading) +

miles on it.")

def update_odometer(self, mileage):

if mileage >= self.odometer_reading:
self.odometer_reading = mileage

else:

print("You can't roll back an odometer!™)

def increment_odometer(self, miles):
self.odometer_reading += miles

® class ElectricCar(Car):
"""MpeacTaBnaeT acnekTbl MaWWHbI, creuupuyeckme Ana sneKTpomobunen.

(3] def __init_ (self, make, model, year):
"""MHuumanusupyeT aTpubyThl Knacca-pogutensa."""
(4] super().__init__ (make, model, year)

© my_tesla = ElectricCar('tesla', 'model s', 2016)
print(my_tesla.get_descriptive_name())

B Touke @ cTpouTtcs ax3emiisp Car. [Ipu cozgannm kiracca-mmoToMKa KIacc-poanuTeNb
IOJIKEH OBITh YacThIO TeKyIero (aiijia, a ero onpeeseHue J0KHO MPEAIECTBOBATH
oTIpefieJIeHUIO Kjlacca-TIoToOMKa B daiise. B Touke @ ompesessieTcs: KIacc-moTOMOK
ElectricCar. B onpenenennn moToMKa UMSI KJIACCA-POIUTEIIST 3aAKITIOUACTCS B KPYTJIbIE
ckoOku. Merton __init__ () B Touke © mosyuaer uHGOPMAIINIO, HEOOXOAUMYIO JJIst
CO3/IaHUA AK3EMIIISIpa Car.

Oyuxiusg super() B ctpoke @ — crenuanbHas GyHKIMA, KOTopas nomoraer Python
CBsI3aTh IMOTOMKA C PoAMTeNeM. JTa CTPoKa IpuKkasbiBaeT Python BbisBaTh MeTOX
__init_ () kuacca, asigmouierocs poauresieM ElectricCar, B pe3ysbrare 4ero 9K3em-
wsip ElectricCar moJyvaer Bee aTpUOYTHI Kiracca-poauTesist. VIMst super TIPOUCXOANUT
W3 PACHPOCTPAHEHHON TEPMUHOJIOTUH: KJIACC-POUTENb HA3bIBACTCS CYNEPKIACCOM,
a KJIacC-1I0TOMOK — CYOKAACCOM.

YT06BI MPOBEPUTD, PABUJIBHO JIK cpaboTao HacAeL0BaHKe, HONPOdyeM CO34aTh
AJIEKTPOMOOUIIb ¢ TaKoil e nHbopMalmeil, KoTopas mepegaeTcs MPU CO3AaHIN
00BIYHOTO 9K3eMILIsIpa Car. B Touke @ MBI co3/1aeM 9K3eMILIAp Kiracca ElectricCar
U coxpaHsieM ero B my_tesla. JTa cTpOKa BbI3bIBaeT MeTO/ __init__ (), onpeesien-
Hblii B ElectricCar, KOTODBIL B CBOIO 04Yepenb IIpuKasbiBaeT Python Bei3BaTh MeTOX
__init__ (), ompeneneHublil B Kiacce-poauresie Car. [Ipu BbI3oBe niepenatoTcst apry-
MEHTHI 'tesla’, 'model s' u 2016.

Kpome __init_ () KJacc ele He COAEPKUT HUKAKUX aTPUOYTOB UM METO/IOB, CIIEI[H-
dbuueckux mis anexrpomoduiieil. IToka Mbl pocTo yoexpaeMcst B TOM, YTO KJIaCC
9JIEKTPOMOOMIISI COAEPIKUT BCe IIOBENEHIE, IIPUCYIIEe KIACCY aBTOMOOUII:

2016 Tesla Model S

Ik3eMIIsAp ElectricCar paboTtaer Tak ke, KaK 9K3eMILISAP Car; MOKHO MEPEXO/IUTh
K OTIPEIETICHUIO aTPUGYTOB U METO/IOB, CIEIU(PUIECKIX JITT JIEKTPOMOOUIIEH.
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HacnenosaHnue B Python 2.7

B Python 2.7 nacnenoBanue peanzoBatno HemMHOro nHave. Kiace ElectricCar Gyzer
BBITJIS/IETh IPUMEPHO TaK:

class Car(object):
def __init_ (self, make, model, year):

class ElectricCar(Car):
def __init_ (self, make, model, year):
super(ElectricCar, self).__init__(make, model, year)

@yHKus super() T0JUKHA TTOJTYYaTh Ba apTYMEHTA: CChLIKY Ha KJIACC-TTOTOMOK 1 00~
eKT self. DTu apryMeHThl HeOOXOAUMBI JIJist TOTo, 4ToObI Python Mor IpaBu/IbHO CBSI3aTh
pomuTesst ¢ TOTOMKOM. Ecaiit BbI HCToib3yeTe HacaenoBanme B Python 2.7, ybemnrecsh
B TOM, UTO POAUTEb TAK)Ke OIIPEEAETCS C CHHTAKCHUCOM object.

OnpeaeneHune aTpubyToB U METOAOB KJlacCa-NoTOMKa

ITocne co3manus KJjlaCcCa-II0TOMKa, HaCJEeAYIOMEro OT KaacCa-poJnuTeJidA, MOKHO I1epe-
XOJMTh K I[O6aBJIeHI/IIO HOBBIX anI/I6YTOB 1 METO/I0B, HeO6XOZ[I/IMbIX JIJIA TOTO, 4yTOOBI
TIOTOMOK OTJINYAJICA OT POAUTEIA.

Jlobasum aTpubyT, crieruduaeckuii st aJIeKTpoMobIIIeill (Harpumep, MOIHOCTh aK-
KyMYJISITOPA), U METO/I LIS BBIBOZIA HH(pOpPMAIiy 06 9ToM aTpubyTe:

class Car():

class ElectricCar(Car):
"""MpeacTaBnAeT acnekTbl MalWWHbI, chneuupuyeckume AnA snekTpomobunein.
def __init_ (self, make, model, year):

WHUUManusupyeT aTpubyThl Kjiacca-poauTens.
3aTeM MHUUManNU3upyeT aTpubyTbl, cneuuduyeckue AnsS 31eKTpomMobuns.
super().__init__ (make, model, year)
o self.battery_size = 70

(2] def describe_battery(self):
"""BbiBOAUT WMHPOPMALMIO O MOWHOCTM aKKymynaTopa.
print("This car has a " + str(self.battery_size) + "-kWh battery.")

my_tesla = ElectricCar('tesla', 'model s', 2016)
print(my_tesla.get_descriptive_name())
my_tesla.describe_battery()

B Touke @ gobasiistercst HOBbI aTpubyT self.battery size, KOTOpOMY IIPHCBAUBAETCS
HCXOHOE 3HaueHne — ckaxeM, 70. DTor arpubyT OyAeT IPUCYTCTBOBATH BO BCEX 9K3EM-
TIJISIPax, CO3/ITaHHBIX HAa OCHOBe KJyacca ElectricCar (HO He BO BCSIKOM aK3eMILIsIpe Car).
Taxske 106ABISETCI METOJ C UMEHEM describe_battery(), KOTOPBII BLIBOAUT I/IH(bop—
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Malu1o 06 AKKYMYJIATOPE B TOYKE 0. HpI/I BbI3OB€ 9TOI'O ME€TO/Ia BbIBOMTCA OIIMCaHUE,
KOTOPOE ABHO OTHOCUTCA TOJIBKO K 3]16KTpOMO6I/IJIHMZ

2016 Tesla Model S
This car has a 70-kWh battery.

BosmosknocTu crienmasinsanuu kaacca ElectricCar 6eCHpeZ[eJIbeI. Bbr moxkere no-
0GaBUTDH CKOJIBKO YTOZHO anI/I6yTOB 1 METO/I0B, YTOOBI MO/IeJTUPOBATh 3JIeKTpOMO6I/IJIb
¢ moboit HYKHOW TOYHOCTBIO. ATpI/I6yTbI WJIN METO/IbI, KOTOpbIE MOTYT IIpUHA/JIEKATD
J000I MarHe (a HE TOJIBKO 3JIeI<Tp0M06I/IJHO), JIOJIKHBI T00ABJISITHCSA B KJIacc Car BMe-
cTo ElectricCar. Torma sra I/IH(I)opMaHI/IH 6yﬂeT JIOCTYIIHA BCEM I10J1b30BaTEIAM Kacca
Car, a Kjacc ElectricCar 6y11eT coziep;KaTh TOJTBKO KO/ MH(MOPMAIINU U TIOBEEHMUSI,
CHGL[I/I(I)I/I‘{CCKI/IX 1A aﬂeKTp0M06MJIeI‘/’1.

MepeonpeaeneHne METOAOB Kiacca-poanTENs

JI10060ii METO POAMTETHCKOTO KJIacca, KOTOPhIH B MOAEIUPYEMOil CUTYal[UH AejIaeT
HE TO, YTO HYKHO, MOJKHO TIEPEOTIPeIesIuTh. J1Jisl 3TOTO B KJIacce-TIOTOMKE OIPe/IeIseTcs
METOJI C TeM 7K€ UMEHEM, 4TO M Y MeTo/ia KJiacca-poauresist. Python uraopupyer meros
poauTeis U obpaiiaeT BHUMaHUE TOJIbKO Ha METO/I, OIIPEEJIeHHbII B IIOTOMKE.

Jonycrum, B Kiaacce Car umeercst Metos fill_gas_tank(). [l asekTpoMobuieil 3a-
npaBKa GeH3UHOM GECCMbICIEHHA, TI0TOMY 9TOT METOZ JIOTUYHO IepeonpeneanTs. Ha-
TpUMeEp, 9TO MOKHO CEJIATh TaK:

def ElectricCar(Car):

def fill gas_tank():
"""y snekTpomobuneit HeT 6eH306aKka.
print("This car doesn't need a gas tank!")

W eciu KTO-TO MOIBITAETCS BbI3BaTh MeTo/ fill_gas_tank() s 2JeKTPOMOOMIIS,
Python urHopupyer meroz fill_gas_tank() kacca Car U BBIIIOJHUT BMECTO HETO ATOT
koz1. C npuMeHeHreM HaCJIeJOBAHUS TIOTOMOK COXPAHSIET Te ACHEKThI POJIUTEJIS, KOTOPbIE
BaM HYJKHBI, 1 TIEPEOTIPEIEIIAECT BCE HEHYKHOE.

IK3eMNNspbl Kak aTpubyThi

[Ipu MonenrpoBanuy sBJIeHUI peaJbHOrO MUpPa B IIporpaMMax KJacchbl HeEpe1Ko /10-
HOJTHSIOTCST Bee GOJIBIINM KOJUYECTBOM moApobHocTel. Crcku arpiOyToB U METO-
JIOB PaCTyT, ¥ Yyepe3 Kakoe-To BpeMsi (haiiibl CTAHOBATCS JITMHHBIMU U TPOMO3IKIMHU.
B Takoii cutyarum yacTh 0JJHOTO KJlacca HEPEJIKO MOKHO 3aIMCcaTh B BUJIE OT/IETBHOTO
KJacca. BosbInoi Koji pa3dMBAETCst HA MEHBIINE KJIACCHI, KOTOPbIE PabOTAIOT BO B3au-
MOJIEVCTBUU JIPYT C APYTOM.

Hanpuwmep, mpu pampueiinei aopa60TI<e KJacca ElectricCar MOKeT 0Ka3aThCs, UTO
B HEM TI0SIBUJIOCH CJUIIKOM MHOTO aTPUOYTOB U METO/I0B, OTHOCSIIMXCS K AKKYMYJIATO-
py. B Takom ciryuae MOXXHO OCTAaHOBUTBCST U TIEPEMECTUTD BCE ATU anI/I6yTbI 1 MEeTO/IbI
B OT/IEJIBHBII KJIacc ¢ UMeHeM Battery. 3aTeM 9K3eMILISIp Battery cTaHOBUTCS anI/I6y-
TOM KJiacca ElectricCar:
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class Car():

© class Battery():
"""MpocTaa mMoAenb akkKymynatopa snektpomobuns."™""
(2} def __init_ (self, battery_size=70):
"""MHuumanusupyeT aTpubyTbl akKymynaTopa.
self.battery_size = battery_size
(3] def describe_battery(self):
"""BblIBOAUT MHOOPMALMI0 O MOWHOCTM aKKyMynAaTopa.
print("This car has a " + str(self.battery_size) + "-kWh battery.")

class ElectricCar(Car):
"""MpeacTaBnAeT acnekTbl MalWWHbI, cneuupuyeckme AnA snekTpomobunein.
def __init_ (self, make, model, year):

WHMUManusupyeT aTpubyTbl Kiacca-poauTens.
3aTeM MHUUMAnNU3UpyeT aTpubyTbl, cneuupuyeckume AnA SneKTpomMobuns.

super().__init__ (make, model, year)
(4] self.battery = Battery()

my_tesla = ElectricCar('tesla', 'model s', 2016)

print(my_tesla.get_descriptive_name())
my_tesla.battery.describe_battery()

B Touke @ ornpenesisercs HOBbIM KJacc ¢ UMeHeM Battery, KOTOPbIN He HacJenyeT
HU OT OJIHOTO U3 IPYTHUX KJaaccoB. MeTos __init_ () B Touke @ moJrydaeT OMH Tapa-
MeTp battery_size, kpome self. Eciin 3HaYeHMe He TIPEIOCTABIECHO, ATOT HEOOS3ATETb-
HBII TTapaMeTp 3aj/iaeT battery_size 3nauenue 70. Meron describe_battery() Takke
nepeMelreH B 3TOT Kiaacc ©.

3ateMm B KJIace ElectricCar mobasisiercst aTpuOyT ¢ UMeHeM self.battery @. J1a cTpo-
Ka IpukasbiBaerT Python cosgare HOBbIIT 9k3eMILIAp Battery (co 3HaueHueM battery_
size 1o ymoJidanuio, paBubiM 70, TOTOMY YTO 3HAYEHUE He 33J[aH0) U COXPAHUTH €T0
B aTpubyTe self.battery. 1o GyAeT MPOUCXOAUTH TIPH KAKJAOM BbI3oBe __init_ ();
Tereps J060i ak3eMILIAp ElectricCar OyaeT UMeTh aBTOMATUYECKH CO31aBaeMblil
9K3eMILIAP Battery.

ITporpaMma co3/1aeT IK3EMILISAP HTEKTPOMOOHIIST U COXPAHSIET €70 B TTEPEMEHHO my_
tesla. Korma motpe6yercst BBIBECTH OTMHCAHNE aKKYMYJISITOPA, HEOOXOIUMO 0OPaTUTLCST
K aTpubyTy battery:

my_tesla.battery.describe_battery()
Ira cTpoka nmpukasbiBaeT Python obparurbest K aK3eMIIsIpy my_tesla, HAWTH €TO

anI/I6yT battery u BbI3BaTh MeTO/l describe_battery(), CBI3aHHBIN C 9K3EMILISIPOM
Battery us atpubyTa.

PesysbraT BRITJISIINT TaK JKe, KaKk U B IIPebIyIIeil Bepcuu:

2016 Tesla Model S
This car has a 70-kWh battery.
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Kasasoch Obl, HOBbBII BapuaHT Tpe6yeT 6O0JIbILIOI [JOMIOJIHUTEIbHON pa6OTbI, HO Tellepb
AKKYMYJIATOP MOKHO MO/IEJINPOBATH C JI000H CTENEeHbIO JeTanusanuu 6e3 3arpOMOK-
JeHud Kaacca ElectricCar. I[06aBI/IM B Battery ele OMTH METOT, KOTOPBIIT BBIBOAUT
3alrac Xo/1a Ha OCHOBaHUY MOIIITHOCTU aKKyMYJIATOPA:

class Car():
class Battery():

(1] def get_range(self):
"""BblBOAUT NpUONM3UTENbHbLIA 3amac Xoja ANA akKyMynaTopa.
if self.battery_size == 70:

range = 240
elif self.battery_size == 85:
range = 270
message = "This car can go approximately " + str(range)
message += " miles on a full charge."
print(message)

class ElectricCar(Car):

my_tesla = ElectricCar('tesla', 'model s', 2016)
print(my_tesla.get_descriptive_name())
my_tesla.battery.describe_battery()

® my_tesla.battery.get_range()

HoBblii MeTos1 get_range() B Touke @ pOBOAUT MPOCTON anaiu3. Ecjii MOITHOCTD paB-
Ha 70, To get_range() ycraHaBmBaer 3armac xoia 240 Muiib, a mpu MotaocTr 85 KkWh
3arac xojia paBet 270 MUJIsIM. 3aTeM MTpOTpaMMa BBIBOJIUT 3TO 3HaueHue. Korma Bb
3aXOTUTE MCII0Jb30BaTh 3TOT METO/, €r0 IPUIETCS BbI3bIBATh Yepe3 aTpubyT battery
B TOUKe @.

PeSy.HbTaT COO6H.[aeT 3allac Xo/la MalllMHbI B 3aBUCUMOCTH OT MOIITHOCTU aKKYMYJIATOPA:

2016 Tesla Model S
This car has a 70-kWh battery.
This car can go approximately 240 miles on a full charge.

MoaenmpoBaHne 06bLEKTOB PeanbHOro M1pa

3aHsABIINCH MOJIETMPOBaHUEM GoJiee CJAOKHBIX 0OBEKTOB — TAKUX, KAK 3JIEKTPOMO-
OUJI, — BBI CTOJKHETECh CO MHOKECTBOM WHTEPECHBIX BOTIPOCOB. SIBJISIETCS JIM 3ariac
XO/1a 2JIEKTPOMOGHUIIST CBOMICTBOM aKKyMYJIATOPa WM MaIluHbl? ECI BBI OTIHChIBaeTe
TOJIBKO O/IHY MallIUHY, BEPOATHO, MOYKHO CBA3aTh METO/L get_range() € KJIaccoM Battery.
Ho, ecsim MmogenpyeTcst 1iesiasgd JuHelKa MallliH OT TPOU3BONTEIST, BEPOSITHO, METO]]
get_range() npaBuiibHee OyeT IepeMecTUTh B Kiaacc ElectricCar. Merto get_range()
o-npekHeMy OYZIET TIPOBEPSITH MOIHOCTD AKKYMYJISITOPA MEPeJl ONpe/iesieHIeM 3a-
rmaca xojia, Ho OH OyzieT coo0IaTh 3aac Xo/1a JiJisi TOl MaIluHbl, ¢ KOTOPOIl OH CBsI3aH.
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Tax:ke BO3MOXKHO CBSI3aTh MeTOJ get_range() ¢ aKKyMYyJIITOPOM, HO TIepe/laBaTh eMy
napametp (Harpumep, car_model). Meroj get_range() OyzeT onpeaesisiTh 3ammac Xoaa
HA OCHOBAHUH MOII[HOCTU aKKYMYJISITOPA U MOJIEJI aBTOMOOUJIS.

Ecu BbI HauHETE JTIOMATh TOJIOBY HaJl TAKMMH BOIIPOCAMHU, ATO 03HAYAET, YTO BBl MBIC-
Jiute Ha 6oJiee BBICOKOM JIOTHYECKOM YPOBHE, He OTPaHMYMBAsICh YPOBHEM CHHTAKCHCA.
Boi ymaete yike He 0 Python, a 0 ToM, Kak pecTaBuTh peabHbI MUp B Koje. U, 10-
CTUTHYB ITOU TOYKH, BbI HOfIMeTe, YTO OAHO3HAYHO MMPaBUJIbHOT'O MJIN HETIPAaBUJIbHOTO
MO/IX0/Ia K MOJIETMPOBAHUIO PEAJIbHBIX CUTYAINIl 4acTo He cyIiecTByeT. HekoTopbie
MeTo/bl d(PEKTUBHEE APYTUX, HO JJIs TOTO, 4TOObI HallTh HanboJsiee 3 HEKTUBHYIO
peasnsaIii, He0OXOAUM TIPAKTHIECKUH ombIT. Eciu Bamm Ko/ paboTaeT MMEHHO Tak,
KaK BbI XOTeJIN, — 3HAYUT, Y Bac Bce nosiydaercs! He oropuaiitecs, ecjiv OKaxeTcst, 4TO
BBI 10 HECKOJIbKO Pa3 TePEeNuCchiBaeTe CBOU KJIACCHI JIJIsl pa3HbIX penieHuil. Ha myTu
K HaITMCAaHUIO TOYHOTO, 3(h(HEKTUBHOTO KOJ[a BCE MPOTPAMMUCTBI IIPOXO/ISIT Yepe3 9TOT
mportiecc.

YMPAXXHEHUA

9-6. KMOCK C MOPOXEHBIM: KMOCK C MOPOXKEHbIM — 0C06asi pa3HOBMAHOCTL pecTtopaHa. Hanuwwure
knacc IceCreamStand, Hacnegywowwmii oT knacca Restaurant u3 ynpaxHeHus 9-1 (c. 165) wnm
ynpaxkHeHus 9-4 (c. 169). MopoiaeT niobasi Bepcusi knacca; NpocTo Bbibepute Ty, KoTopas Bam
6onblue HpaBuTcs. [obaBbTe aTpMbyT C MMeHeM flavors ana xpaHeHusi cnMcka COPTOB MOPOXKe-
HOro. HamuwwuTte MeToa, KOTOPbIM BbIBOAMT 3TOT cnncok. Co3gaiite aksemnnsip IceCreamStand
1 BbI30BWTE 3TOT METOA.

9-7. AAMMHUCTpaTOp: aAMUHUCTPaTop — 0cobasi pa3HOBMAHOCTL Mofb3oBaTens. Hanuwure
Knacc ¢ umeHem Admin, Hacneayowmii ot knacca User u3 ynpaxHeHus 9-3 (c. 165) unu
ynpaxxHeHus 9-5 (c. 170). JobasbTe aTpubyT privileges ans xpaHeHus cnvcka CTpok BuAa
«paspelleHo A06aBNATb COOOLLEHNS», «pa3peLLeHo yaanaThb nosib3oBaTeNien», «pa3peLleHo
6aHNTb nonb3oBaTenem» u T. A. Hanuwwute meton show_privileges() ans BbiBoaa Habopa
npuBMIernin agMmHucTpatopa. Cosgante sk3emnasp Admin v BbI30BUTE CBOM METOA.

9-8. lMpuBunernn: Hanuwwute knacc Privileges. Knacc gomkeH cogepxxaTb BCEro OAWH aTpubyT
privileges co cnmMckoM CTpok M3 ynpaxkHeHus 9-7. Mepemectute metop show_privileges() B aToT
knacc. Cospaiite ak3emnsp Privileges kak aTpubyT knacca Admin. Co3aaiite HOBbIN 3K3eMMNISP
Admin 1 “cnonb3yiTe CBOM METOA ANs BbiBOAA CNMCKa MPUBUIErUN.

9-9. OG6HOBfIEHME aKKYMyJIsiTOpa: MCMOMb3yMTe OKOHYaTeslbHYld BEpCWMIO  MPOrpaMMbl
electric_car.py u3 satoro pa3aena. [lobaBbTe B knacc Battery MmeTog ¢ nmeHem upgrade_battery().
DTOT MeToA AO/MKEH NPOBEPSTH Pa3Mep akKyMynsTopa M YCTaHaBAMBaTb MOLIHOCTb paBHoOM 85,
€Cn OHa UMeeT Apyroe 3HaueHue. Co3ganTe 3K3EMMNSP 3MEKTPOMOGUIS C aKKyMysTOPOM
no ymonyaHuto, Bbi3oBuTe get_range(), a 3atem Bbi3oBuTE get_range() Bo BTOpol pa3 mocne
Bbl30Ba upgrade_battery(). Y6eanteck B TOM, YTO 3amnac XoAa yBenmymncs.

MnopTupoBaHMe KnaccoB

C nobaBnenneM HOBOH (GYHKITMOHATLHOCTH B KIACCHI (HallIbl MOTYT CTATh CAUTITKOM
JITMHHBIMH, JIa’Ke TTPU MTPABUJILHOM UCIIOJb30BAHUY Hacae0BaHuA. B cooTBeTcTBUN
¢ obeit pumocodueii Python haiiibl He HOJKHBI 3arPOMOK/IATHCS JIUIITHUME TTOIPOO-
Hoctamu. [list atoro Python mosBosisieT XpaHuTh KJIacchl B MOYJISIX 1 KIMIIOPTHPOBATH
HY’KHBIE KJIACCHI B OCHOBHYTO ITPOTPaMMY.
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MMnopTMpoBaHMe OHOrO Knacca

Haunewm ¢ co3panusg MoyJis, cofiepsKaliero ToabKo kiaacce Car. IIpu aToM Bo3HUKaeT
HEOUEBUIHBIN KOH(MJIUKT MMEH: B 3TOH ritaBe yske ObLI co3/1aH (ailsl ¢ UMeHeM car.py,
HO 9TOT MOJIYJIb TOKE JIOJPKEH Ha3bIBaThCS Car.py, TOTOMY 4TO B HEM COJEPIKUTCS
Koz KJjacca Car. Mbl perium aTy nmpobiieMy, COXPaHUB Kjacc Car B MOJYJIe ¢ MMEHEM
car.py, 3aMeHUB UM (ais car.py, KOTOPbI MCIIOJIb30Bajcs paHee. B gamrbHeinem
0601 MporpamMMe, UCIOMb3YIONIEH aTOT MOYJTb, TPUAETCS TPUCBOUTH Gostee KOH-
KpeTHOe nMs aiina — HanpuMep, my_car.py. Huske npuBenen daiiu car.py ¢ KojgoM
KJjacca Car:

car.py

O """Knacc ana npepcTaBneHus aBToOMOGWUNA.
class Car():

"""MpocTana moAenb aBTOMOGMWASA.

def __init_ (self, make, model, year):
"""MHuumanusupyeT aTpubyTbl ONMUCaHWA aBTOMObGWUNA.
self.make = make
self.model = model
self.year = year
self.odometer_reading = 0

def get_descriptive_name(self):
"""Bo3BpawaeT akkypaTHO OTGOpPMaTUPOBAHHOE OMUCaHWe.
long_name = str(self.year) + ' ' + self.make + ' '
return long_name.title()

+ self.model

def read_odometer(self):
"""BbiIBOAUT npober MawuHbl B MUNAX.
" + str(self.odometer_reading) +

print("This car has miles on it.")

def update_odometer(self, mileage):
YcTaHaBAMBaeT Ha ojoMeTpe 3aJ4aHHOe 3HayeHue.
Mpu nonbiTke obpaTHOW MOAKPYTKW W3MEeHeHMe OTK/IOHAeTCA.
if mileage >= self.odometer_reading:
self.odometer_reading = mileage
else:
print("You can't roll back an odometer!")

def increment_odometer(self, miles):
"""YyBenuymBaeT nokalaHWA OoAOMeTpa C 3afAaHHbIM NpupaweHuem.
self.odometer_reading += miles

B Touke @ BKIIOYAETCS CTPOKA TOKYMEHTAIIUN YPOBHSI MOLYJIST C KDATKUM OIMUCAHUEM
COAEP;KMMOTO MOy JIst. [TutmTe cTpOKH TOKYMEHTAITNY /I KasKI0TO CO3[ITAHHOTO BAMHU
MOJTYJIS.

Terepb MbI CO3/1a/IUM OT/EIBHbBIN (hails ¢ uMeHeM my_car.py. IToT (ailji UMIIOPTUPYeT
KJ1acc Car U CO3/IaeT 9K3eMILJIAP 9TOTO KJIacca:

my_car.py
©® from car import Car
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my_new_car = Car('audi', 'a4', 2016)
print(my_new_car.get_descriptive_name())

my_new_car.odometer_reading = 23
my_new_car.read_odometer()

Komanma import B Touke @ mpuxasbiBaer Python oTKpbITh MOLYJIb car U UMIIOPTH-
posaTthb Kjacc Car. Tenepb Mbl MOJKEM UCII0JIb30BATh KJAcc Car Tak, KaK ecj Obl OH
ObLT ompe/iesieH B 9TOM (aiiyie. PesysibraT ocTaeTcst TeM ke, 4TO U B MpeAblayIeil
BEpCUU:

2016 Audi A4
This car has 23 miles on it.

NmnoprupoBanue KiaccoB nosbiniaeT ahGeKTUBHOCTDL IIporpaMmmupoBanus. Ilpen-
cTaBbTe, KAKUM JITTMHHBIM MOJIYYHIIcst Obl (haiisi 5TO TpoTpaMMBbl, e 6bl B HEro GBI
BKJIIOUEH Bech KJacc Car. [lepemeriag kiacc B MOYJIb 1 UMIOPTUPYS 3TOT MOLYJIb,
BBI MTOJTy4aeTe Ty e QYHKIMOHAIBHOCTD, HO OCHOBHOM (haiiyl IPOTpaMMBbl IIPU 3TOM
OCTAETCsT YMCTHIM ¥ y1000unTaeMbIM. BOJIbINAS 4aCTh JIOTHKU TAK/KE MOKET XPAHUThCSI
B OT/ETBHBIX (haiiyiax; KOT/la Bl KJIacChl pabOTAIT Tak, KaK TTOJOKEHO, BBl MOKETE
3a6bITh 06 9THX (hafiylax 1 COCPEOTOUUTHCS Ha BHICOKOYPOBHEBOI JIOTHKE OCHOBHOI
[IPOrPaMMBblL.

XpaHeHne HeCKOobKUX K1acCcoB B Moayne

B omHOM MOyJIe MOSKHO XPAaHWUTD CKOJIBKO YTOTHO KJIACCOB, XOTST BCE 3TU KITACCHI TOJIXK-
HBI OBITH KAKUM-TO 06pa3oM cBst3aubl ApyT ¢ apyrom. Oba kiacca Battery u ElectricCar
UCIIOJIb3YIOTCS JITIsT IPEJICTABJICHIS aBTOMOOUIIEH, TOATOMY MBI I0GABUM UX B MOJLYJIb

car.py:

car.py
"""Knaccel ANnA npeacTaBNeHUA MaWUH C GEH3UHOBLIM UM SNeKTpoABUrATENEM.

class Car():

class Battery():

"""MpocTaAa moAenb akKymynaTopa 3/jeKTpomobunsa.
def __init_ (self, battery_size=60):
"""MHuunanusauma aTpubyToB akKymynAaTopa.
self.battery_size = battery_size

def describe_battery(self):

"""BbIBOAUT MHPOPMALMIO O MOWHOCTU akKyMmynAaTopa.
print("This car has a " + str(self.battery size) + "-kWh battery.")

def get_range(self):

"""BbiBOAUT NpUOAU3UTENbHLIN 3anac xoAa ANA akKyMmynaTopa.
if self.battery_size == 70:

range = 240

elif self.battery_size == 85:

range = 270
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message = "This car can go approximately " + str(range)
message += " miles on a full charge.”
print(message)

class ElectricCar(Car):
"""MpeacTaBnaeT acnekTbl MaWWHbI, crneuupuyeckume AnAa sneKTpomobunein.
def __init_ (self, make, model, year):

WHMuManusupyeT aTpubyThl Kiacca-poauTens.
3aTeM MHUUMAnNU3uUpyeT aTpubyTbl, cneuudpuyeckue Ana SneKTpomobuns.

super().__init__ (make, model, year)
self.battery = Battery()

Ternepb BbI MOKETE CO3/IaTh HOBBIN (haiin ¢ umMenem my_electric_car.py, umMmnopTupoBathb
Kjacc ElectricCar 1 co31aTh HOBBII DK3EMILISIP 3JI€KTPOMOOMIIS:

my_electric_car.py
from car import ElectricCar

my_tesla = ElectricCar('tesla', 'model s', 2016)

print(my_tesla.get_descriptive_name())
my_tesla.battery.describe_battery()
my_tesla.battery.get_range()

ITporpamMma BBIBOAUT TOT K€ PE3YJIbTAT, YTO U B MPEABILYIIEM CIydae, XOTst OOIbIast
YacTb €€ JIOTUKU CKPbITa B MOJLyJI€e:

2016 Tesla Model S
This car has a 70-kWh battery.
This car can go approximately 240 miles on a full charge.

IMNopTMpOBaHMe HECKONbKUX K1aCCoB M3 MOAYist

B ¢aiin mporpaMMbl MOKHO UMIIOPTHPOBATh CTOJIBKO KJIACCOB, CKOJIBKO IIOTPeOyeTCsL.
Ecii BbI 3ax0THTE cO34aTh OOBIYHBII aBTOMOOUIIb U 9JIEKTPOMOGUIIb B OAHOM (haiie,
norpebyercst UMIIOPTUPOBaTh 00a Kjacca, Car 1 ElectricCar:

my_cars.py
©® from car import Car, ElectricCar

® my_beetle = Car('volkswagen', 'beetle', 2016)
print(my_beetle.get descriptive_name())

© my_tesla = ElectricCar('tesla', 'roadster', 2016)
print(my_tesla.get_descriptive_name())

Yro6BI MMITOPTUPOBATH HECKOIBKO KIACCOB U3 MOMYJISA, PAs3/lesINTe NX MMEHA 3arisi-
eivmu @, Tlocsie Toro kaxk HeOOXOMMbIE KIACCHI OY/IyT UMIIOPTUPOBAHDI, BbI MOJKETE
CO3/IaTh CTOJIBKO IKIEMILISIPOB KAKIOTO KITACCa, CKOIBKO TTOTpebyeTcs.
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B arom npumepe cosmaercst o6biunbiil aBToMo6uib Volkswagen Beetle @ u aiextpo-
mMo6mh Tesla Roadster ©:

2016 Volkswagen Beetle
2016 Tesla Roadster

MMnopTupoBaHme BCcero moayns

Takske BO3MOXKHO HMITOPTHPOBATH BECH MOAYJTh, 2 TTOTOM 00PAIATHCS K HYKHBIM KITac-
CaM € UCIOJIB30BAHMEM TOUCYHOT 3aiCH. ITOT crocob MPOCT, a TIOJMYUEHHbIH KOJT JIETKO
yuTaercs. Tak Kak Kask/bli BbI30B, CO3/1AI0IINI 9K3eMILIAP KJIacca, BKIIOYAET UM MOLY-
Jist, B IporpaMmme He OyzieT KOH(DIIMKTOB ¢ UMEHAMH, UCIIOJIb3YEMBIMU B TEKYIIEM (haiise,

my_cars.py
©® import car

® my beetle = car.Car('volkswagen', 'beetle', 2016)
print(my_beetle.get descriptive_name())

©® my_tesla = car.ElectricCar('tesla’, 'roadster', 2016)
print(my_tesla.get_descriptive_name())

B Touke @ UMIOPTUPYETCS BECh MOAYJb car, MOCJIe 4ero mporpaMmma obpariiaer-
€SI K HY’KHBIM KJIACCAM C MCIIOJIb30BAHUEM CHHTAKCUCA UMs_MOOYLS . UMS_KIACCA.
B touke @ cHoBa cosmaercs axseMiiap Volkswagen Beetle, a B Touke ® — axseMIsap
Tesla Roadster.

IMNOpTMPOBaHME BCEX KIIAaCCOB M3 MOAY/IS

II]IH HNMIIOPTHUPOBAaHUA BCEX KJIACCOB U3 MOLYJIA NCITOJIB3YyETCA CJIEZ[YIOLL[I/IP,I CHUHTaKCHC:

from uma_modyna import *

Wcrosb3oBaTh 9TOT c10c00 He PEKOMEHYETCS 110 ABYM TpudrHaM. IIpeskie Bcero,
GbIBAET MOJIE3HO TIPOYMTATH KOMAH/IbI import B Hauasie (haiijia v oJyurTh YeTKOE Mpeji-
CTaBJIeHUE O TOM, KaKue KJIacChl UCIOJIb3YIOTCS B IIPOrpaMMe, a [IpU TaKOM I10J1X0/1e
HESICHO, KaKWe KJIACChl U3 MOJIYJISt HY>KHbI TIporpaMme. Takyke BO3MOKHBI KOH(DJIUKTHI
¢ nMenamu B daiisie. Ecaum Bbl ciydaiiHo MMIOpTUpPYeETe KJacc ¢ UMEHEM, yKe Mpu-
CYTCTBYIONIUM B (haiisie, B IporpaMMe MOTYT BOBHUKHYTh KOBapHbie omuOKu. [Touemy
s IPUBOZKY OIHCAHKE 3TOTO c110co0a? XO0Tst HCIOIb30BATE €T0 HE PEKOMEH/LY€ETCsl, CKO-
pee BCero, Bl BCTPETHUTE €To B KOJe APYTHX PaspabOTUMKOB.

Wrax, eciim BaM HYKHO UMIIOPTHPOBATH GOJIBIIOE KOJUYECTBO KIACCOB U3 MOJYJIS,
JIy4Iiie UMITOPTUPOBATH BECH MOJIYJIb M BOCTIOJNB30BATLCS CHHTAKCUCOM UMS_MOOYLS .
ums_Kaacca. X0oTs Bbl He BUJUTE MepedeHb BCeX MCIOIb3YEMbIX KJIACCOB B HavaJe
(haiina, mo kpaitHelt Mepe sICHO BUIHO, T/le MOJTYJIb NCITOJTh3YeTCs B Tporpamme. Takske
MIPEZOTBPAIIAIOTCS TTOTEHITHATbHbBIE KOH(DIUKTH UMEH, KOTOPbIE MOTYT BOSHUKHYTb IIPH
UMIIOPTUPOBAHUY KQXK/IOTO KJIACCa B MOJY.JIE.
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MMnopTupoBaHWe Moayns B Moay b

WMHuornma kmaccor TIPUXOIUTCS PACIIPEZICIATH IO HECKOJbKUM MO/IYJIAM, 4yTOOBI N36€KaTh
Ype3MEPHOro pa3pacTaHusA OJHOTO g’pafma 1 XpaHEHUA HECBA3aHHbIX KJ/IaCCOB B O/IHOM
MoOzayJIe. HpI/I XpaHEHUN KJIACCOB B HECKOJIbKHUX MO/IYJIAX MOKET OKa3aTbCA, YTO OAMH
KJacC U3 OAHOTO MOZIYJIA 3aBUCUT OT KJjlaCcCa U3 IPYTOro MOy JIdd. B raxux Cay4dadax He-
O6XOHI/IMbII>'I KjlaCcC MOKHO UMIIOPTHUPOBAThH B HepBbeI MOZYJIb.

HonyctuMm, Kiacc Car XpaHUTCA B OZTHOM MOJyJIe, a Kjaacchl ElectricCar u Battery —
B ipyroM. MBI co3iainM HOBBIIT MOLYJTh ¢ UMeHeM electric_car.py (oH 3aMeHUT (aiia
electric_car.py, co3jlaHHbIi paHee) U CKOIIMPYEM B HEro TOJLKO KJacchl Battery
u ElectricCar:

electric_car.py

Habop knaccoB anA npeacTaBieHUA 3dneKTpomobunei.
©® from car import Car

class Battery():
class ElectricCar(Car):

Knaccy ElectricCar HEOGXOAUM JOCTYII K KJIaCCy-POAUTENO Car, II09TOMY KJacc Car
HUMITOPTUPYETCS TIPSIMO B MOy 1b B Touke @. Ecyii BbI 3a0y/1eTe BCTaBUTH 9TY KOMaHLY,
TIPH TOTIBITKE CO3/IAaHMUST 9K3eMIUTsipa ElectricCar mpousoiinet ommbka. Takske Heob-
XOJIMMO OOHOBUTH MOJLYJIb Car, 4TOOBI OH COJIEPIKAI TOJIBKO Kiacc Car:

car.py
"""MNpocTaa mogenb aBTOMOOMANA.

class Car():

Tenepb Bbl MOJKETE€ UMIIOPTUPOBATDH KJIACChI U3 KaXXA0Ir'0 MOAYJIA 11O OTAEJIbHOCTHU
1 CO34aThb Ty Pa3HOBU/ITHOCTD MAIIMHBI, KOTOPAasd BaM HY/KHA!

my_cars.py

©® from car import Car
from electric_car import ElectricCar

my_beetle = Car('volkswagen', 'beetle', 2016)
print(my_beetle.get_descriptive_name())

my_tesla = ElectricCar('tesla', 'roadster', 2016)
print(my_tesla.get_descriptive_name())

B Touke @ kiracc Car IMIOPTHPYETCS U3 CBOETO MOJYJIA, a Kyace ElectricCar — U3 cBo-
ero. [Tociie 5TOTO CO3/MAI0TCST IKIEMIIISAPBT 000UX Pa3HOBUIHOCTEN. BBIBO/ MOKa3bIBAET,
YTO 9K3EMILISIPBI OBLIH CO3/IAaHbBI TPABUIILHO:

2016 Volkswagen Beetle
2016 Tesla Roadster
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BbipaboTka paboyero npouecca

Kax Bugute, Python npegocrasiser MHOTO BO3MOKHOCTEH CTPYKTYPUPOBAHUS KOJA
B KPYIIHBIX IIPOEKTaX. Bbl 0JIKHBI 3HATH BCE 9T BO3MOKHOCTH, YTOObI HANTH JIydIIne
CII0COOBI OpraHu3alii CBOUX IIPOEKTOB, a TaKkKe Jydlle IOHUMATh KO APYyTUX pas-
pabOTYUKOB.

Ha nepBbIx 1mopax rnocrapairech MoiepKuBaTh IPoCTyIo CTPYKTYpy cBoero koja. Ilo-
npolyiiTe pasMeCTUTh BECh KOJI B OTHOM (aliiie 1, TOJbKO KOrjia Bce 3apadoTaer, epeme-
CTHUTE KJIACCHI B OT/EJIbHBIE MOYJU. Ecii BaM HpaBUTCS cXeMa B3aMMOIECTBUST MEK/LY
MOJIYJIIMU U (hallTaMu, TOTpoGYHTE COXPAHUTD KJIACCHI B MOJLYJISIX B Hayasie paboThl Hajl
npoektoM. Haiinure moaxom, Ipu KOTOPOM y Bac IoJydaercs paboTOCIIOCOOHbII KO,
1 IBUTAUTECH JIaJIbIIIe.

YNPAXXHEHUSA

9-10. MmMnopTupoBaHme knacca Restaurant: Bo3bMUTE MOCNEAHIOK Bepcuto knacca Restaurant
N coxpaHute ee B Moayne. Co3gaiTe OTAENbHbIM haiin, UMMOPTUPYIOLWMIA Knacc Restaurant.
Cozpalite ak3emnnsip Restaurant v Bbi3oBKUTE 0AMH U3 MeTOAOB Restaurant, 4Tobbl NokasaTb, YTO
KOMaHAaa import paboTaeT npaBubHO.

9-11. MMnopTrpoBaHue knacca Admin: HayHUTE C BEPCUMM Knacca U3 ynpaxHenus 9-8 (c. 176).
CoxpaHuTe knaccel User, Privileges n Admin B ogHom Moayne. Co3zalite oTaenbHbli thais, cos-
ndanTe ak3emnnsp Admin v Bbi3oBuTe MeToa show_privileges(), UTobbl NMokasaTb, YTO Bce pabo-
TaeT NpaBuIIbHO.

9-12. MHOXeCTBEHHbIE MOAYNN: coxpaHuTe knacc User B 0AHOM MoAyne, a knaccel Privileges
1 Admin B Apyrom mogyne. B otaenbHoM daiine cosgante ak3emnnsp Admin v BbI3oBUTE METOA
show_privileges(), utobbl Moka3aTb, 4TO BCe paboTaeT NpaBusbHO.

CraHpapTHas 6ubnmnoteka Python

Crangapraas 6ubnuoreka Python mpezncrasisier coboit HabOp MOJIYJIEl, BKITIOUAEMBIX
B KaKIyT0 ycTaHoBIeHHyIo Koo Python. Ceftuac BbI yske mpuMepHo TOHUMAETE, KakK
paboTaloT KIACCH, U MOKETE HAUATh MCIOJIH30BATH MOJIYJIH, HAMUCAHHBIE JIPYTUMU
nporpaMmuctamMu. YToObl KCIOTB30BATE JIEOOYI0 (QDYHKIIUIO MJIH KJIACC U3 CTAHAAPTHOI
OGUGIMOTEK M, TOCTATOYHO BKIIOYUTH MPOCTYIO0 KOMAHAY import B Havasno daiima. s
IIpruMepa pacCMOTpUM KJjacc OrderedDict u3 Moy collections.

Kaxk BbI yzKke 3HaeTe, clI0BapH MO3BOJSAIOT CBA3BIBATH MH(POPMAIIMOHHbBIE (DPATrMEHTDI, HO
OHU HE OTCJIEKUBAOT MOPSIIOK J0OABJIEHUS Map «KJIHY—3HadeHue». Ecaiu Bbl XoTHTE
CO3/IaTh CIOBAPb, HO TIPU HTOM COXPAHUTH TTOPSIIOK 06ABIEHNS Map «KJII0Y—3HAYEHHE>,
BOCIOJIB3YHTECH KilaccoM OrderedDict u3 MojyJist collections. DK3eMILISIPHI KJlacca
OrderedDict BeayT cebs IIPaKTUYECKU TaK JKe, KaK U CJIOBapH, €CJIN He CYUTATD TOT'O, YTO
OHU OTCJIEKUBAIOT TIOPSIIOK T0GABIEHNUS MMap «KJII0Y—3HAUCHUES .

Bepuemcs k npumepy favorite_languages.py w3 riassi 6. Ha aTot pa3 nporpamma 6yer
OTCJICKUBATD TOPSIOK, B KOTOPOM YYAaCTHUKU OTBEYAIOT HA OIIPOC:

favorite_Llanguages.py

©® from collections import OrderedDict
® favorite_languages = OrderedDict()
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©® favorite_languages['jen'] = 'python’
favorite_languages['sarah'] = 'c'
favorite_languages['edward'] = 'ruby'
favorite_languages['phil’'] = 'python’
® for name, language in favorite_languages.items():
print(name.title() + "'s favorite language is " +
language.title() + ".")

Cravasia mporpaMma UMIOPTUPYeET Kiacc OrderedDict u3 Mo/yJid collections B TOU-
ke @. B Touke @ co3nmaeTcst aK3eMIIAp Kiaacca OrderedDict, KOTOPBI COXpaHSETCS
B favorite_languages. O0OpaTuTe BHUMaHIE HA OTCYTCTBHE (DPUTYPHBIX CKOOOK; BBI3OB
OrderedDict() co3maeT MycTON YIIOPSIIOYEHHBIN CI0Baph M COXpaHseT ero B favorite_
languages. 3aTeM Iapbl M3 KMEHH 1 SI3bIKa TIOC/IEA0BATEIbHO JOGABIISIOTCS B CJIOBAph ©.
Teneps pu iepebope favorite_languages B Touke @ maHHbIe Beera GYIyT BHIIABATHCS
B MOPSIIKE WX 0OABIEHUST:

Jen's favorite language is Python.
Sarah's favorite language is C.

Edward's favorite language is Ruby.
Phil's favorite language is Python.

ITO YPE3BBIYAITHO TTOJIE3HBII KJIACC, 0O BEANHSIONUI OCHOBHOE TIPEMMYIIIECTBO CITICKOB
(coxpaHeHue UCXOIHOTO TIOPS/IKA) € TJIABHOM 0COOEHHOCTHIO clloBapeil (CBsA3bIBaHME
nBYX BUI0B uH(bopMarun). Kor/a Bbl 3aiiMeTech MOJIETMPOBAHUEM PEATbHBIX CUTYAITHIA,
MOJKET BO3HUKHYThH CUTYAIUs, B KOTOPO YIIOPAAOYEHHBIN CI0BAPh OKAKETCS UMEHHO
TEM, YTO BaM HEOOXOAUMO. A TI0 Mepe U3YU€eHUsI CTaHAAPTHON OUOIHOTEKY BbI y3HAETE
0 IPYTHX TOJIE3HBIX MOJIYJISIX, KOTOPbIE TIOMOTYT BaM B PEIIEHUU TUITUYHBIX 3a/1a4.

NMPUMEYAHUE

Moaynu Takxke MOXHO 3arpyXaTb M3 BHELUHUX UCTOYHMKOB. COOTBETCTBYOLUME MPUMEPbI BCTPETATCA
BaM B yacTu II, B KOTOpOIi Ans 3aBeplueHnst paboTbl Haz NPoeKTaMy Mbl GyAeM UCMONb30BaTh BHELIHWE
MoAyu.

YMNMPAXXHEHUA

9-13. lMepepaboTka ¢ OrderedDict Rewrite: HauyHuTe C ynpaxHeHus 6-4 (c. 113), B KOTOpOM
CTaHAApTHbINA CNOBapb UCMONb3YETCs AN NMPeACTaBNeHUs roccapus. MepenvwuTe nporpaMmy
€ ucnonb3oBaHueM knacca OrderedDict n yb6eauTech B TOM, YTO MOPSIAOK BbiBOZA COBMajaeT
C MopsiAKoM fobaBnieHns Nap «KY—3HayeHve» B ClI0Bapb.

9-14. Ky6uku: Mogynb random CoaepXuT GYHKLMW Ansi FeHEpUPOBaHUS ClTyHalHbIX YMcesn pas-

HbIMU criocobamu. DyHKLMs randint() BO3BpaLLAET Lienoe YMCio B 3aAaHHOM AnanasoHe. Criedy-
foLMii KOZ BO3BPALLAET Yncio oT 1 Ao 6:

from random import randint
X = randint(1, 6)
Co3palite knacc Die c ogHUM aTpubyTOM C UMeHeM Sides, KOTOpbIN COAEPXKMT 3HaUEHUe Mo yMon-

YyaHwuio 6. Hanuwwute metog roll_die() ans BbiBoAa cyyaiiHoro Yvcna ot 1 Ao KonmyecTsa CTOPOH
Kybuka. Co3paliTe 3K3eMNNsp, MOAENMPYIOLWMI 6-TpaHHbIA KYOuK, U uMmutupyiite 10 6pockoB.

Cozpgaiite Mmogenu 10- n 20-rpaHHoro kybuka. MMutupyiite 10 6pocKoB KaXaoro Kybuka.
9-15. Moaynb Hepenu: ANsi 3HAKOMCTBA CO CTaHAAPTHOM 6ubnvoTekoit Python oTanyHo mopon-
net cant Python Module of the Week. OTkpoiite canT http://pymotw.com/ n npocMoTpuTe ornas-

neHve. HaauTe Moaynb, KOTOPbIM MOKAaXXETCs BaM MHTEPECHBIM, U MPOYUTaNTE MPO HEro WK
M3yunTe JOKYMeHTaumio no moaynsm collections n random.
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OdopmneHne Knaccos

B ctuneBom ohopMIeHNN KJIACCOB €CTh HECKOJBKO MOMEHTOB, O KOTOPBIX CTOUT YIO-
MSIHYTb OT/IEIbHO, 0COOEHHO C YCJIOKHEHUEM BAIIUX TPOTPAMM.

VIMeHa KJ1acCoB J0JIKHbI 3alIACHIBATHCS B «BEPOJIIOKbEiT> cxeMe: IepBast OyKBa KasKI0ro
CJIOBA 3aIMCHIBAETCS] B BEPXHEM PETHCTPE, CJIOBA HE Pasfiessiiorest mpoberamit. ViMeHa
9K3EMILJIIPOB ¥ MOJLyJIel 3aIIMChIBAIOTCS B HUAKHEM PETUCTpe C pas/ieIeHeM CJI0B CUM-
BOJIaMU T10/{4€PKUBAHMUSI.

Kasxzplil kiace omKeH UMeTh CTPOKY IOKYMEeHTalUY, CIIeIYIOILYIO cpasy JKe 3a oIpejie-
seHneM kiacca. CTpoka JOKYMEHTAIlUN! JTOJDKHA COAEPKATh KPaTKOe ONMCAHUe TOTO, UTO
JleJTaeT KJIace, ¥ B Hell IOJKHbBI COOIIOAATHCS Te JKe COTJIAlIeH s 10 (hOPMaTHPOBAHMUIO,
KOTOPBbIE BbI NCIIOJIL30BAJIN [TPU HAITMCAHUU CTPOK JOKyMeHTalnu B pyHKIuax. Kaskabit
MOJLYJIb TaK’Ke JOJIKEH COJePsKaThb CTPOKY JOKYMEHTAIMH ¢ ONMCAaHUeM BO3MOKHDBIX
MIPUMEHEHN KJIacCOB B MOJIyJIE.

[TycThie cTPOKU MOTYT UCIIOJIB30BATHCS IJIsT CTPYKTYPUPOBAHISI KOJIA, HO 3710yTOTPe6-
JIATh UMU He CTOUT. B Kiraccax MOXKHO Pa3fiesiITh METOIBI O/IHOM ITyCTOMH CTPOKOI,
a B MOJLYJISIX /7SI Pa3/ie/IeHNsI KJIACCOB MOKHO NCIOIB30BATh IBE IYCTHIE CTPOKIL

Ecai Bam miotpeGyeTcst UMIIOPTUPOBATH MOALYJIb M3 CTAaHAAPTHON GHOIMOTEKH U MOZLYJTh
13 OMOIMOTEKH, HAMTMCAHHOI BaM1, HAUHUTE ¢ KOMaH/[bl import JIJIsl MOJLYJIst CTaHapT-
HOU OubmoTekn. 3aTeM H006aBbTe MYCTY CTPOKY ¥ KOMaHIY import st MOIYJIS,
HamucanHoro Bamu. B nporpaMMax ¢ HECKOJIbKMMH KOMaH/laM1 impor‘t BbBITIOJTHEHUE
HTOTO COTJIAIIEHHsT TOMOKET TIOHSITh, OTKy/[a GepPyTCst pazHble MOJLYJIH, UCTIOJIb30BaHHbIE
B IIPOTPaMMe.

NToru

B 37001 ryiaBe BbI y3HAJIM, KaK HAMCaTh COOCTBEHHBIE KJIACCHL. Bbl HAyYMJINCH Xpa-
HUTH NHGOPMALIUIO B KJIACCE C UCIIONb30BaHIeM aTPUOYTOB 1 HAJEIATh CBOU KJIACChI
HY’KHBIM TTOBe/leHreM. Bbl y3Ha/U, Kak HAannucaTh METo/bl __init_ () /g co3ganus
HK3EMILISIPOB BAIIMX KJACCOB C HYKHBIMM 3HAUCHUSAMHU aTPUOYTOB U KaK U3MEHSTh
aTpuOyThl K3EMILISIPOB HANPSIMYIO U Yepe3 MeTo/bl. Takke ObLIO MOKA3aHO, U4TO
HacJIe/JOBaHNE MOXKET YIIPOCTUTH CO3/IaHNE JIOTUYECKHU CBI3aHHBIX KJIACCOB U UTO 9K-
3eMILIAPBI OJHOIO KJIACcCa MOTYT MCII0Jb30BAThCsI KaK aTpUOYThI APYTOro Kjaacca st
YIIPOTIEHMS KO/1a KITACCOB.

Bbl y3Hasiu, 4TO XpaHeHue KJIacCOB B MOAYJISAX M UMIIOPTHPOBaHKME HEOOXOAMMBIX
KJ1accoB B (haiJibl, TIe OHU 6y11yT MCIOJIb30BATHCS, YAYUYIIaeT Opranusaruio mpo-
eKTOB. Bbl I03HAKOMUINCDH CO CTaHAAPTHOI OUOINOTEKOM Python 1 paccMOTpesn
prMep, OCHOBAHHBIN Ha Kyacce OrderedDict m3 MoxayJid collections. Haxomer, Bor
HAy4YHIUCh OOPMIISTH CBOU KJIACCHI C MUCIIOIB30BaHIEM OOIIEPUHATHIX COTJIAlIeHUI
Python.

B rmase 10 BbI HayunTech paboTaTh ¢ hailylaMu 1 COXPAHSTH PE3YJIbTaThl PabOThI, BbI-
MOJHEHHON B nporpamme. Takske OyIyT pAaCCMOTPEHBI UCKAOUEHUS — DKIEMILISIPbI
crenuasbHOro Kaacca Python, npegrasHageHHOTO IS Tiepeayn WHHOPMAIUU O BO3-
HUKAIOTIHX ONMMOKAX.
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Ber yike oBIage I OCHOBHBIMU HaBBIKAMH, HEOOXOAUMBIMU IS CO3JAaHUsI XOPOIIO
CTPYKTYPUPOBAHHBIX 1 YA0OHBIX B MCIOJb30BAHUHU [IPOIPAMM; TEeph II0pa IIOLyMaTh
0 TOM, KakK C/leJIaTh Bally IIPOrPaMMbI elile GoJiee yIoOHbBIMU U MOJIe3HBIME. B 21011 ri1aBe
BbI HAYINUTECH PaboTaTh ¢ (aiiiaMu, 9TOOBI BAIlU IIPOrPAMMBI MOTJIH OBICTPO aHATU3N-
poBaTh 60JIbIIE OOBEMbI JJAHHBIX.

B 21011 r71aBe BBI HayunTeCh 06pabaTHIBATH OMIUOKH, YTOOBI BOBHUKHOBEHHE AaHOMATBHBIX
CUTyaIMil He MPUBOANIIO K aBAaPUHHOMY 3aBepIIeHHIO BAIIUX Iporpamm. Mbl paccmo-
TPUM MCKIIOYEHUST — CTEHATbHbIe 00HEKTHI, KOTOPBIE CO3MAIOTCS TSI YIIPABICHUST
omubKaMu, BOSHUKAIOIUMHU BO BpeMs BboiHeHust mporpamM Python. Taksxke Gyner
OMKCaH MOJLYJIb jS0n, TIO3BOJIAIONINI COXPAHATH TOJIb30BATEIBCKIE JAaHHbBIE, YTOOBI OHK
HE TEPSUINCH TIPH 3aBePIIeHUN PabOThI TPOTPAMMBI.

PaGora ¢ daiinamMu U coxpaHeHHe JaHHBIX YIPOIIAIOT HCIIOIb30BaHUE BAIIUX TIPOTPAMM.
[Tosb30BaTENb CaM BBIOMPAET, KAKKE JaHHbIE U KOT/Ia HY/KHO BBOAUTL. OH MOKET 3a-
IyCTUTb BaIly TPOTPAMMY, BBITIOJHITH HEKOTOPYIO PabOTY, IOTOM 3aKPBITh IIPOTPAMMY
U TI03/THEE TIPOIOJIKUTH PabOTy € TOTO MOMEHTA, Ha KOTOPOM OH TIpepBaJIcs. Y MeHwe 00-
pabaTbiBaTh UCKITIOUEHSI TIOMOKET CIIPABUTBCS C TAKUMU CUTYAITMSIMU, KaK OTCYTCTBUE
HY’KHBIX (DAJIOB, a TAKKE C APYTUME ITPOOIEMaMU, TIPUBOSAIIUME K COOI0 TPOTPAMM.
O6paboTka UCKIHOYEHUIT MOBBICUT YCTOWYMBOCTD BALIMX MPOTPAMM MIPU paboTe ¢ He-
KOPPEKTHBIMHU JIAHHBIME — TIOSIBUBIIIUMUCS KAK U3-3a CJYYailHBIX OMUOOK, TaK U N3-3a
3JIOHAMEPEeHHBIX IMOIBITOK B3JI0Ma BallnX IporpaMm. Matepuadi, mpeicTaBJieHHbIN
B 9TOH TJIaBe, C/IeJIaeT Balllk TPOrPaMMbl GoJiee TPaKTHYHBIMHE, YIOOHBIMU ¥ Ha/IEKHBIMH.

YteHune u3 dpanna

TuranTcKre 00beMbI ITaHHBIX IOCTYITHBI B TEKCTOBBIX (hailyiax. B HUX MOTYT XpaHUTHCST
HOTO/IHBIE JIAHHbIE, COLUAJIbHO-9KOHOMUYECKast MH(MOPMAIUs, JIUTepaTypHbIe IPOU3-
BejleHust 1 MHOTOe ipyroe. Urernue us daiina 0cobeHHO aKTyaJIbHO JIJIs TIPUIOKEH U,
MpeTHA3HAYEHHDIX /TS AHATM3a TAHHBIX, HO OHO TAK/Ke MOKET TIPUTOTUTHCS B JII0OOT
cuTyanuu, Tpedyloleil aHaiu3a Ui u3MeHeHus MH(pOpMaluy, XpaHsieiics B daii-
se. HanpuMmep, mporpaMmma MOXKeT YUTATh COAEPKMUMOe TeKCTOBOro (haiiia u mepe-
MMUCBIBATh €70 ¢ (POPMaTUPOBAHIEM, PACCUUTAHHBIM Ha 0TOOpaskeHre nH(MOpMaIuu
B Opaysepe.

Pa6ora ¢ undopmaimeil B TekcToBOM (haiiie HAUMHAETCS ¢ YTEHUST JIAHHBIX B TIAMSITb.
Bbr MozkeTe TpounTaTh Bee coiepkuMoe (aiisia uiam JKe YATATh JaHHBIE 110 CTPOKAM.
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YteHwne Bcero darnna

Jluist Hauasia HaM oHA061MTCst haiisl ¢ HECKOMBKUMU CTPOKamu Tekcta. [Tyets a1o Gyer
(aiin ¢ uncsom «mm» ¢ TouHocThIo 10 30 3HAKOB, 110 10 3HAKOB HA CTPOKY:

pi_digits.txt

3.1415926535
8979323846
2643383279

Yro6bl 011poboBaTh 9TH IPUMEPSI, TNO0 BBEAUTE JaHHbIE B PEAAKTOPE U COXpaHnTe (haii
¢ nmenem pi_digits.txt, 1u6o sarpysure aiin u3 pecypcos KHUTM Ha cTpanuue htips.//
www.nostarch.com/pythoncrashcourse/. Coxpanure (hailyi B KaTajaore, B KOTOPOM OyIyT
XPAHUTBCS TPOTPAMMBI 3TOM TJIABBIL.

Cutepyioniast mporpaMMa OTKPBIBAET 3TOT (aiijl, YNTaeT €ro 1 BBIBOAUT COAEPIKUMOE
HA 9KPaH:

file_reader.py

with open('pi_digits.txt') as file_object:
contents = file object.read()
print(contents)

B miepBoii cTpoke 3TOIT MMPpOrpaMMbl MHOTOE 3aC/Ty;KIBAET Balllero BHUMaHusA. Haunem
¢ dyukiuu open(). YToObI BHITIOJIHUTH JT0ObIE Oepariii ¢ hailsioM — Jaxe mpocTo
BBIBECTH €TI0 COJEPKUMOE, — CHaYaIa HeoOX0MMO omipbims daiin. OyHKIwmst open()
HOJIy4YaeT OAUH apryMeHT: MMsT OTKpbIBaeMoro (daiiia. Python ummer daiis ¢ ykazaHHbIM
WMEHEM B KaTajiore, B KOTOPOM HaXOAUTCs (hailar TekyIeir mporpaMMbl. B janHOM Tipu-
Mepe BbIIoJIHAeTCs nporpamMa file_reader.py, mostomy Python wuier daiin pi_digits.txt
B Karajiore, B KoTopoM xpanurcs file_reader.py. @yHkius open() Bo3Bpaiiaer 0ObeKT,
npejacTaBigomuii daiin. B gaHHOM ciydae open('pi_digits.txt') BosBpaiaer 0Ob-
eKT, TIpeIcTaB oIl (aiis pi_digits.txt. Python coxpatsieT aToT 06BEKT B IepeMeHHOT
file_object, ¢ KOTOPOI MbI GyeM pabOTATh [O3/HEE B IPOrPaMMe.

KoHCTPYKIUS ¢ KJIIOYEBBIM CJI0BOM with 3akpbiBaeT (aii mociie Toro, Kak HaqoOHOCTb
B HeM oTmazer. OOpaTuTe BHUMaHKE: B 9TOI MPOrpaMMe eCTh BBI30B open (), HO HET
BbI30Ba close (). MDailbl MOKHO OTKPBIBATH M 3aKPHIBATh STBHBIMU BBI30BaMu open ()
u close(); HO ecJi U3-3a OIMOKY B IIpOrpaMMe KoMamaa close() OCTaHeTCs HeBbIIOI-
HEeHHOI, To (aiin He OyzeT 3akpbiT. Ha 1epBblil B3[JIsAI 9TO He CTPALIHO, HO HEKOPPEKT-
HOE 3aKpbITHE (hailITOB MOKET IPUBECTU K MOTEPE WJIH TIOPYE JAHHBIX. A eci (DYHKITHS
close() Oyzer BbI3BAHA CJUIIKOM PAHO, TPOTPAMMA TIOTIBITAETCS PAGOTATD € 3aKPBITHIM
(TO ecTh HeAOCTYIHBIM ) (hailloM, YTO IPUBEAET K HOBBIM ommnbkam. He Beerga Moxkno
3apaHee OIpe/eTUTh, KOT/Ia HY>KHO 3aKPhIBATh (aiiji, HO ¢ TPUBEIEHHON KOHCTPYKITNEN
Python cuemaer aTo 3a Bac. Bam ocraercst iuiib OTKPBITH (aili U paboTaTh ¢ HUM TakK,
Kak Tpebyercst, Hajesach Ha To, 4To Python 3akpoer ero aroMarudecku B paBUIbHBII
MOMEHT.

ITocie TOro Kak B IporpamMMe MosIBUTCS OOBEKT, TpecTaBasionuil daii pi_digits.txt, Bo
BTOPOH CTPOKE TIPOTPAMMBI UCTIOJIB3YETCS METO/L read(), KOTOPBIN YUTAET BCe COMIEp-
JKUMoe (haiiyia u COXpaHseT ero COJAEPKUMOE B OJIHON JITUHHOUN CTPOKe B TIePeMEeHHON
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contents. [Ipu BeIBOjIe 3HAUEHS contents Ha 9KpaHe MOSIBJSIETCS BCE CONEPIKUMOE
haiina:
3.1415926535

8979323846
2643383279

EnnncTBeHHOE paznmyne MeXk/y BBIBOJIOM M MCXOIHBIM (DalJIOM — JINIITHSS TTyCTast
cTpoka B KoHIle BbIBoa. OTKy/1a oHa B3stmack? MeToj read () Bo3BpalliaeT ee 1mpu ure-
HUM, €CJTU JIOCTUTHYT KOoHell (haitia. Eciim Bbl XoTHUTE yQJINUTD JIMITHIOO MYCTYIO CTPOKY
BKJIIOYUTE BbI3OB rstrip() B KOMaHAay print:
with open('pi_digits.txt') as file_object:
contents = file_object.read()
print(contents.rstrip())

Harmomuum, uto MeTo/; rstrip() yaasseT Bce IPOILYCKHU B KOHIle CTPOKU. Terepb BbIBOJL
TOYHO COOTBETCTBYET COAEPKIUMOMY UCXOTHOTO (haiia:

3.1415926535
8979323846
2643383279

MyTn K darinam

Ecin nepeznath dyHkiuu open() npocroe uMs dailia, Takoe kak pi_digits.txt, Python
utieT (aiisl B TOM KaTajore, B KOTOPOM HAaXOAUTCs (haiisi, BBITIOJHIEMBbIH B HACTOATIUI
MOMEHT (TO ecTb (haiisr IpOTpaMMBbl .py).

B HexoTOpBIX ciryyasx (B 3aBUCHMOCTH OT TOTO, KaK OPraHU30BaHbl Batm paboune daii-
JIbI) OTKPBIBAEMbIii (haiiyi MOJKET 1 He HAXO/IUThCS B OJTHOM KaTaJiore ¢ (DailjioM mporpam-
Mmbl. Hamrpumep, daitsr mporpaMMbl MOKET HaXOUThCS B KaTasore python_work; B kaTa-
Jiore python_work cosaercst ipyroii katajor ¢ uMeHeM text_files /17151 TekcToBbIX (haitios,
¢ koropbiMu paboraet porpamma. U xotst marika text_files naxomurcst B python_work,
mpocTas nepeaaya open () uMern (aiina us text_files He mogoiizet, motomy uro Python
MPOBEIET MOUCK (aifia B python_work 1 Ha 5TOM OCTAaHOBUTCS; TOUCK HE OYET MPOI0JI-
JKEH BO BJIOKeHHOM Katasore text_files. YTo6b1 OTKPHITH (hallsibl U3 KaTaaora, OTIUYHOTO
OT TOTO, B KOTOPOM XPaHUTCsT (hailsl MpOrpaMMBbl, HEOOXOIMMO YKa3aTh Aymb — TO €CTh
npukasaTh Python nckarh daiiibl B KOHKpeTHOM MecTe hailJIoBOI CUCTEMBIL.

Tak xak kartasor text_files naxonurcs B python_work, f7ist orkpbitust haiina us text_files
MO>KHO BOCITOJIb30BAThCS omHocumenvivim myteM. OTHOCUTETHHBIN MyTh TPUKA3bI-
Baet Python mckarnb dailsl B KaTaaore, KOTOPBIH 3aa€TCSI OMHOCUMENBHO KATAJIOTA,
B KOTOPOM HaXOAUTCS TeKynuii haita mporpammel. B cucreme Linux u OS X 510 BBI-
TJISITAT TaK:

with open('text_files/uma_¢alina.txt') as file_object:
JTa CTPOKa 03HavaeT, uyTo daiin .txt caemyer nckarb B karasore text_files; ona mpero-

JaraeT, 9to Katayor text_files maxonurcsa B python_work (Tak oro un ecTph). B cuctemax
Windows B nyTsx K daiinam BMecTo ciemnia (/) ucrosbsyercst oopaTHbiii et (\):

with open('text_files\umsa_¢alina.txt') as file_object:
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Takske MOXKHO TOYHO OIIPE/IeIUTh MeCTOHaXok/AeHue daiiyia B Balleil cucteMe Hesa-
BUCUMO OT TOTO, T/le XPAaHUTCS BBITIOJHAeMas TporpaMMa. Takue MmyTH Ha3blBAIOTCS
abCoOMHLIMU T UCTIONB3YIOTCS B TOM CJTydae, eI OTHOCUTENIbHBIH Ty Th He paboTaer.
Hanpuwmep, ecin karanor text_files naxoaurest He B python_work, a B ipyrom karasore
(ckaxkem, B Karasiore ¢ umeneM other_files), To nepenatb open() myTh 'text_files/
filename.txt' He mosyuntcs, motomy uto Python Gymer mckarh ykasaHHBIIH KaTtajior
TOJIbKO BHYTpHU python_work. Yto6br o6bsacauTh Python, rae ciexyer uckars daii, He-
006X0/IUMO 3aITUCATD TIOJHBIN MY Th.

AbGcostoTHbIe TyTH 0OBIYHO JJIMHHEE OTHOCUTEIbHbIX, [I09TOMY X JIy4llle COXPAHATh
B [IEPEMEHHBIX, KOTOPBIE 3aTeM nepeatorcest open(). B Linux u OS X abcosrroTHbIE My TH
BBITJISIJIAT TaK:

file_path = '/home/ehmatthes/other_files/text_files/uma_¢alina.txt’
with open(file_path) as file_object:
B Windows oHU BBITJISIAT TAK:

file_path = 'C:\Users\ehmatthes\other_files\text_files\umsa_¢aiina.txt"'
with open(file_path) as file_object:

C abCOMOTHBIMU MY TSIMU BBI CMOJKETE YUTATh (hailyibl U3 J060T0 KaTtajora Baliei cu-
crembl. IToka Gyzer mpoie XpaHuTh (ailibl B OJHOM Kartajore ¢ dhailjaMu IIPorpaMm
WJIM B KaTaJIorax, BJOKEHHbIX B KaTaJor ¢ daitsamu nporpamm (Takux kak text_files us
PacCMOTPEHHOTO TIPHMepa).

NMPUMEYAHUE

WHorpa B cucTeMax cemelictBa Windows crell B nyTv K daiiniaM MHTEPNpeTUpYeTCs NpaBuibHO. Ecnu Bbl
ucronb3yete Windows, HO He nomnyyaeTe oXuaaeMblx pe3y/bTaToB, MonpobynTe UCMoNb30BaTb CUMBOJIbI
obpaTHoro cnewa.

YTeHne no cTpokam

B npornecce urenust daitaa yacto ObiBaeT HyKHO 06paboTaTh Kaxayio cTpoky. Bos-
MO’KHO, BBI MIIIETe HEKYIO MH(OpPMAIMIO B (aiiie nin coOnpaeTech KaKUM-To 00pasom
U3MEHHUTD TEKCT, HAIIPUMEP IIPY YTeHUU (ailia ¢ MeTeOPOJIOrNYECKUME JaHHBIMK BbI
o6pabarbiBaeTe KasK/Aylo CTPOKY, y KOTOPOH B ONMMCAHUK MOTO/bI BCTPEYAETCS CJAOBO
«conedno». VIjm, 101y cTuM, B HOBOCTSIX BbI HIIETE KasKAYIO CTPOKY C TEFTOM 3aT0JIOBKa
U 3aMeHseTe e CleUaabHbIMU 3JIeMeHTaMu (POpMaTHPOBAHML.

Jlis mociegoBaTeIbHoi 00paboTKI KasK A0 CTPOKH B (paiijie MOKHO BOCIIOJIb30BATHCS
ITUKJIOM for:

file_reader.py
O filename = 'pi_digits.txt'

® with open(filename) as file_object:
(3] for line in file_object:
print(line)

B Touke @ nMs daiisna, 13 KOTOPOTO YNTAETCST MHPOPMAIINS, COXPAHSIETCS B TepeMeH-
HOIl filename. DTO cTaHAAPTHBIN IIpUeM 1Py padoTe ¢ (ailiaMu: Tak Kak IepeMeHHast
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filename He HpeCTaBIsAET KOHKPETHBIH (haiiy (9TO BCEro JMIb CTPOKA, KOTOPas CO-
obuaer Python, rae maiitu ¢aiin), Be cMoXkKeTe Jerko 3aMeHuTh 'pi_digits.txt’
uMeHeM pyroro dailia, ¢ KOTOpsIM BbI coburpaerech paborars. [Tocse Bbi3oBa open()
00bEeKT, IPeACTaBIAINUNA (Al U ero cogepKUMOe, COXPAHsIeTC B IepeMeHHON
file_object @. MbI cHOBaA HCIIOJNB3yeM CHHTAKCHC with, uT00BI mOpyunTh Python
OTKPBIBATb U 3aKpbIBATh (pailyl B HyKHbII MOMeHT. [l IpocMOTpa CoJepKUMOro Bee
cTpoku daiiia mepebupaiorcs B ke for 1o 00bekTy (daiiia ©.

Ha stor Pa3 IYCTbIX CTPOK OKA3bIBAE€TC €I11E 6oJ1blIe:

3.1415926535
8979323846

2643383279

[TycTbie cTpOKHU MOSBJSIOTCS U3-32 TOTO, UTO Ka)K/1ash CTPOKA B TEKCTOBOM (paiise 3a-
BeplIaeTcs: HeBUAUMbIM CMMBOJIOM HOBOI cTpoku. KoMana print gobasisger cBoil
CHMBOJI HOBOW CTPOKM MPU KAK/IOM BBI30BE, TIO3TOMY B pe3yJbTaTe Kask/ash CTPOKa
3aBepInaeTcst 06yMsi CUMBOJIAMU HOBO CTPOKH: OJMH TPOUNTAH U3 (ailia, a Apyroi
nobGaBJieH KOMaHIo print. Bbi3os rstrip() B KoMaHze print yaaiser JUITHIE IIy-
CTbIE€ CTPOKU:

filename = 'pi_digits.txt’

with open(filename) as file_object:
for line in file_object:
print(line.rstrip())

Tenepb BBIBOJI CHOBA COOTBETCTBYET COAEPKUMOMY (haiisia:

3.1415926535
8979323846
2643383279

Co3paHue cnmncka CTPOK Mo CoaepXXMMoMy daiina

[Tpu ucrospzoBannu with 06beKT haiia, Bo3BpaIaeMblil BBI30BOM open (), I0CTYIIEH
TOJIBKO B IIpeJiesiax cojiepskaniero ero 6oka with. Ecau BbI XoTuTe, 4T06BI COAEPIKIMOE
(aiima octaBasoCh JOCTYITHBIM 3a TIpejiesiaMu 0J10Ka with, coxpanuTe cTpoku (aiiia
B CIIHCKe BHYTPH OJIOKA U B fajibHeleM padoTaiite ¢ mosydeHHbIM criucKoM. OpHu
qacTy datina MoXKHO 06paboTaTh HEMETEHHO 1 OTIOKUTH APyTHE 17T 06paboTKI
B OyIyIieM.

B caexyromniem npumepe cTpoku pi_digits.txt coxpansirores B crniicke B 6J10Ke with, oce
YEero BBIBOJISTCS 32 TPEAETaMU 3TOTO GII0Ka:

filename = 'pi_digits.txt’

with open(filename) as file_object:
(1 lines = file_object.readlines()
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® for line in lines:
print(line.rstrip())

B touke @ meToy readlines() TOCEI0BATEIbHO YUTAET KAKIYIO CTPOKY U3 haiiia
1 coxpanser ee B criicke. CIMCOK coXpaHseTcs B IepeMeHHON 1ines, ¢ KOTOPOI MOKHO
IPOIOJIKUTL PabOTy 1ocJie 3aBepiienus 60ka with. B rouke @ B ipoctom 1ukiie for
BBIBOJISATCS BCE 9JIEMEHTHI cicKa lines. Tak Kak KasKIbIi 2JleMeHT 1ines COOTBETCTBYeET
POBHO OZIHOH CTpOKe (haiijia, BBIBOJ TOYHO COOTBETCTBYET €TI0 COEPKUMOMY.

PaboTa c cogepumMbiM daina

Tocsie Toro kak (ailn GyeT NPOYUTAH B IAMSTh, BBl CMOYKeTe 00pabaThiBaTh JaHHbIE
TaK, Kak CunTaeTe HysKHBIM. 75T Havama mompobyeM TIOCTPOUTD OJIHY CTPOKY CO BCEMH
mudpamu 13 (aiiaa 6e3 MPOMeKyTOYHBIX TPOIYCKOB:

pi_string.py
filename = 'pi_digits.txt’

with open(filename) as file_object:
lines = file_object.readlines()

O pi_string =
® for line in lines:
pi_string += line.rstrip()

© print(pi_string)
print(len(pi_string))

Cravasra mporpamMma OTKpbIBaeT (hailir u coXpaHseT KaKIyio CTPOKY 1udp B CIIUCKe —
TOYHO TaK JKe, KaK 3TO [eJIAIOCh B TIPeablIyIneM mpumMepe. B rouke @ cosmaercst mepe-
MeHHast pi_string jist XxpaneHus 1udp yucia «mnu». /lanee ciemayeT UK, KOTOPBIi
n06aBJIsIeT K pi_string Kakayio cepuio 1udp, U3 KOTOPOil yAaIseTcsl CUMBOJI HOBOU
ctpoku @. B Touke © nporpamMma BbIBOJHUT CTPOKY U €€ JIJIMHY:

3.1415926535 8979323846 2643383279
36

[Tepemennast pi_string co/epKUT MPOIMYCKU, KOTOPbIe TPUCYTCTBOBAIN B HaUaJIe
Kax101 cTpoku nudp. YToObl yAaauTh UX, ZOCTATOYHO UCIIOAb30BaTh strip () BMECTO
rstrip():

filename = 'pi_30 digits.txt'

with open(filename) as file_object:
lines = file_object.readlines()
pi_string = "'
for line in lines:

pi_string += line.strip()

print(pi_string)
print(len(pi_string))
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B nTore MbI oTydaeM CTPOKY, COZEPIKAIIYI0 3HAUEHHE «ITH» C TOYHOCTHIO /10 30 3HAKOB.
JlmHa cTpoxu paBHa 32 cMMBOJIAM, TIOTOMY UTO B Hee Tak:Ke BKI0YaeTCs HadalbHas
nudpa 3 1 Touka:

3.141592653589793238462643383279
32

NMPUMEYAHUE

YuTas aaHHble U3 TekcToBoro daiina, Python nHTepnpeTupyeT Becb TeKCT B daline Kak CTPOKy.
Ecnu Bbl YMTaeTe U3 TEKCTOBOMO haina Yncno u xotute pabotaTb C HUM B YMC/TIOBOM KOHTEK-
CTe, npeobpasyiite ero B Lesioe Yncno cdyHkumen int() nnm B BelecTBeHHoe Yncno yHKUMen
float().

Bonblume dannbl: MUINNOH UNGP

[lo nacrosiiero MoMeHTa Mbl OrPAaHUYNBAJIMCH AHAJIM30M TEKCTOBOTO (haiijia, KOTOPhI
COCTOSIJT BCETO M3 TPEX CTPOK, HO KO ATUX TIPUMEPOB GyeT paboTaTh U ¢ HAMHOTO
6ospiimu aitnamu. HaunHas ¢ TekcToBOTO (haiiyia, coepKaiiero sHadeHue «mu»
10 1 000 000 3raxoB (BmMecto 30), BBI CMOKETE CO3/IaTh OJIHY CTPOKY, KOTOPAsT COJIEPKUAT
Bce o1 UG pbl. VI3MeHSATH porpamMMy BooOIIe He MTPUAETCS — IOCTATOUYHO MepeiaTh eif
Apyroii daiin. Takske MbI OrpaHUYUMCS BBIBOJOM 11€PBbIX 50 1111p, 4TOOBI HE IPHUIILIOCH
JK/IaTh, TOKA B TEPMUHAJE He TIPOKPYTUTCST MIJITTIOH 3HAKOB!

pi_string.py
filename = 'pi_million_digits.txt’

with open(filename) as file_object:
lines = file_object.readlines()
pi_string = "'

for line in lines:

pi_string += line.strip()

print(pi_string[:52] + "...")
print(len(pi_string))
N3 BbIXO/[HBIX /IaHHBIX BUIHO, YTO CTPOKaA ZIefICTBHTe]IbHO CONEPKUT 3HAYECHUE «ITN»

¢ Tounoctbio 10 1 000 000 3uakos:

3.14159265358979323846264338327950288419716939937510. ..
1000002

Python He ycraHaB/IMBaeT HUKAKUX OTPAHUYEHUIT HA JUIMHY JIAHHBIX, C KOTOPBIMU
BbI MoskeTe paborarth. OHa OrpaHUYNBAETCA Pa3Be UTO 0OBEMOM MAMATU Ballleil
CHUCTEMBI.

NMPUMEYAHUE

[ns 3anycka 3ToM nporpaMmbl (M MHOTUX APYrux NMPUMEPOB, MPUBEAEHHbIX HWKE) HEOBXOAMMO 3arpy-
3UTb pecypcbl No agpecy https://www.nostarch.com/pythoncrashcourse/.
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lNpoBepka gHA poXxaeHUs

Mens Bcera MHTEpPECOBAJIO, HE BCTPEYAETCS JIM MO JIEHb POSKIEHUS Cpefu P Uyncia
«1m» ? Bocriosb3yeMest TOJIbKO UTO CO3/TaHHOM TIPOTPAMMOI JIJIsT TPOBEPKU TOTO, BXOIUT
JIV 3ATTUCH JIHS POKIEHUS TI0JIb30BATENS B IEPBbIN MUJTHOH 11udp. /17151 3TOTO MOKHO
3aMMCaTh IeHb POXKAEHUS B BUJIE CTPOKHU U3 IU(P 1 TOCMOTPETh, IIPUCYTCTBYET JIN 3T
CTPOKa B pi_string:

filename = 'pi_million_digits.txt'

with open(filename) as file_object:
lines = file_object.readlines()
pi_string = "'

for line in lines:
pi_string += line.rstrip()

© birthday = input("Enter your birthday, in the form mmddyy: ")
® if birthday in pi_string:
print("Your birthday appears in the first million digits of pi!")
else:
print("Your birthday does not appear in the first million digits of pi.")

B touxe @ mporpamma 3ampaninBaet eHb POK/IeHNs 0Ib30BaTe s, a 3aTeM B TOUKe @
TIPOBEPSIET BXOKIEHHE ITOI CTPOKM B pi_string. [IpoGyem:

Enter your birthdate, in the form mmddyy: 120372
Your birthday appears in the first million digits of pi!

OxasbiBaeTcs, MOH JIeHb poXk/ieHNs BeTpedaeTcs cpean mudp «mmus! Ilocie Toro kak
JaHHbIe OYIyT IPOYNTAHbI U3 (haiiia, BbI CMOKETE JeJIaTh ¢ HUMU BCE, UTO COUTETE
HYKHBIM.

YNPAXXHEHUSA

10-1. U3yueHune Python: oTkpoliTe nycTon daiin B TEKCTOBOM peAaKTope M HanNWLLUTE HECKOSbKO
CTPOK TEKCTa 0 BO3MOXHOCTSIX Python. Kaxxaas cTpoka AomkHa HaumMHaTbes ¢ dpasbl: «In Python
you can...» CoxpaHuTe aiin nos umeHem learning_python.txt B katanore, UCNoib30BaHHOM ANs
NpUMEpPOB 3TOM rNaBbl. HanuwwmTe nporpamMMy, KoTopast YMTaeT daiin 1 BbIBOAWUT TEKCT TPU pasa:
C YyTeHueM Bcero daiina, c nepebopoM CTpok obbekTa aiia U C COXPaHEHNEM CTPOK B CIMCKE
C nocneayoLwmM BbIBOAOM CrMcka BHe 61oka with.

10-2. Uzyuenwne C: meTog replace() MOXET NCMonb30BaTbCS ANS 3aMeHbl TI060oro croBa B CTPOke
ApyruM crioBoM. B cnepyrouem npumepe cnoBo ‘dog’ 3amMeHsieTcst ClIoBoM ‘cat’:

>>> message = "I really like dogs."
>>> message.replace('dog', ‘cat')

'T really like cats.'

MpounTaliTe Kaxxayto CTPOKY U3 TOJbKO YTO CO3aHHOro daina learning_python.txt n 3ameHuTe
cnoBo Python HasBaHweM Apyroro sisbika, Hanpumep C. BbiBeAUTE KaXKAylo U3MEHEHHYO CTPOKY
Ha 3KpaH.
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3anuncb B hanin

O/uH 13 TPOCTENIINX cIocOO0B COXpAHEHUs AaHHBIX — 3anuch B (aita. Tekcrt,
3amucanubiil B (haily, ocTaneTcs AOCTYIMHBIM U ITOCJE 3aKPbITUS TEPMUHAJA C BbI-
BOJIOM Ballleii TporpaMMbl. Bbl cMoOskeTe TTPOaHANU3UPOBATH PE3YJAbTATHI 1TOCIE
3aBepINEeHUs MTPOTPAMMbBI UJIN TepelaTh CBOU (aiiyibl ApyruM. Bol Takxke cMokeTe
HaMmmcaTh TPOTPAMMBI, KOTOPbIE CHOBA YMTAIOT COXPAHEHHBIN TEKCT B TAMSTh U pa-
6OTaIOT ¢ HUM.

3anuck B nycton dann

Yro6el 3amucaTh TEKCT B (hailsr, HeoOXOMMO BbI3BATH open () CO BTOPBIM apryMEHTOM,
KOTOpHIi coobuiaer Python, uro BbI cobupaerech 3anuchiBaTh gaHHble B (aiia. YToOb!
YBUIETH, KAK 9TO JeJTAETCsI, HATIUIIIEM TTPOCTOE COOBIIEHNE U COXPAHUM €eTo B (haiimre
(BMeCTO TOTO YTOGBI IIPOCTO BHIBECTH HA 9KPaAH):

write_message.py
filename = 'programming.txt'

©® with open(filename, 'w') as file_object:

(2] file_object.write("I love programming.")

[Ipu BBI30BE Open() B aTOM TIpUMepe niepenatoTcs sa aprymenta @. IlepBorii aprymenr,
KaK ¥ TIPesk/ie, COACPKUT UM OTKpBIBaeMoro (aiiia. Bropoii apryment 'w' coobiaer
Python, uto daiin gosken 6BITH OTKPHIT B peskiMe 3anucu. Daiibl MOKHO OTKPBIBATE
B pesknme uteHus ('r'), 3anmcu ('w'), mpucoeuHenns ('a') WM B pesknMe, 0Ty cKa-
I0ITeM KaK YyTeHue, Tak U 3amuch B ¢aiia ('r+'). Ecm aprymenT peskma He yKasa,
Python o ymomuanuio oTkpbiBaet (hailyi B pesKuMe TOJIBKO JIJIsT UTEHUSI.

Ecau daiir, oTKphIBaeMBI 17151 3a1T1CH, ellle He CyniecTBYyeT, (yHKIIS open() aBTOMa-
TUYECKU CO3/IaeT ero. byibTe BHUMATEIbHBI, OTKPbIBas (haiti B peskume 3anucu ('w'):
ecau daitn cywecmeyem, To Python yHUYTOXUT ero faHHbIE HEPe BO3BPaIlleHUeM
obbexTa daiia.

B Touke @ MeTost write () HCTIOMB3YETCSI ¢ OOBEKTOM (hailyia [JIst 3alUCH CTPOKH B (haiis.

[Tporpamma He BBIBOAMT JaHHBIE HA TEPMUHAJ, HO, OTKPBIB (haiiy programming.txt, BbI
YBUJIUTE B HEM OJIHY CTPOKY:

programming.txt
I love programming.

ITOT hailT HUYeM He OTJIMUYAETCST OT JIHIOHOTO IPYTOro TEKCTOBOTO (hailyia Ha BallieM KOM-
nbiotepe. ETo MOXKHO OTKPBITh, 3aII1CaTh B HETO HOBBIN TEKCT, CKOIPOBATH,/BCTABUTH
TEKCT U T. [I.

MPUMEYAHMUE

Python MoxeT 3anucbiBaTh B TEKCTOBbIE (halisibl TOMBKO CTPOKOBbIE AaHHbIE. Ecnn Bbl 3ax0TuTe coxpa-
HUTb B TEKCTOBOM (halinie YnCIoBYIO MHOPMaLMIO, AaHHbIe NPUAETCS NPeABapUTENbHO Npeobpas3oBaTh
B CTPOKM yHKUMel str().
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MHorocTpo4Has 3anucb

DOyuknusa write() He 100aBJSIET CHMBOJIBI HOBOI CTPOKU B 3AITUCHIBAEMBIN TEKCT. A 9TO
03HAYaEeT, YTO €CJIM BbI 3AIIMChIBAETE CPa3y HECKOJIBKO CTPOK Oe3 BKIIOYEHSI CUMBOJIOB
HOBOU CTPOKH, MMOJyUYeHHbBII (Dailjl MOKET BBITJISETh He TaK, KAK Bbl PACCUUTHIBAJIN:

filename = 'programming.txt'

with open(filename, 'w') as file_object:
file_object.write("I love programming.")
file_object.write("I love creating new games.")

OTxpwIB haiis programming.txt, BbI yBUANTE, YTO /IBE CTPOKHU <CKIEUIICH:

I love programming.I love creating new games.
Ec BKIIIOYMTH CUMBOJIBI HOBOW CTPOKH B KOMAH/BI write(), TEKCT OYAET COCTOSITh
13 JIBYX CTPOK:

filename = 'programming.txt’

with open(filename, 'w') as file_object:
file_object.write("I love programming.\n")
file object.write("I love creating new games.\n")

PeSyJIbTaT BBITJIAINT TaK:

I love programming.
I love creating new games.

II]IH (bOpMaTI/IpOBaHI/IH BbIBO/la TaKyKe€ MOKHO NCITOJIb30BaTb HpO6e]IbI, CHMBOJIBI Ta6y-
JIAIIMN U ITYCTbIE CTPOKH 11O aHAJIOTHH C TEM, KaK 9TO J€J/IaJIOCH C BbIBO/IOM Ha TEPpMHWHAaJI.

MpucoeanHeHne AaHHbIX K danny

Ecsi BbI xX0THTE 100aBUTH B (hallyl HOBbIE IaHHBIE BMECTO TOTO, YTOOBI MIEPE3ATUCHIBATH
CylIecTBYIOlIee CoJlepKUMoe, OTKpoIiTe (hailsl B pexxume npucoeinnenusd. B atom ciry-
vae Python ne yamuroxaer copepxumoe (daiiia nepes BosppanienneM o0bekTa (aiia.
Bce ctpoku, BeiBOIMBIE B (haiis, OyayT mobasieHbl B Kouell daitia. Ecau daiin etre
He cyuiecTByert, To Python aBromaruuecku coszact mycToii daiir.

Nsmenum nmporpamMmy write_message.py ¥ JOTOJHUM CYIIEeCTBYIOIUN (aiin
programming.txt HOBbIMU JJaHHBIMU:

write_message.py

filename = 'programming.txt’

O with open(filename, 'a') as file_object:
(2] file object.write("I also love finding meaning in large datasets.\n")
file_object.write("I love creating apps that can run in a browser.\n")

B Touke @ aprymeHT 'a’ NCHOJb3YeTCs /Uit OTKPBITHA (aiiyia B peskuMe PUCOeIMHEHNST
(BMecTO TIepesamnicu cymecTByolero daiiaa). B Touke @ 3amichIBaioTCS BE HOBBIE
CTPOKH, KOTOPBIE T00ABJISTIOTCS K COIEPKUMOMY programming.txt:
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programming.txt

I love programming.

I love creating new games.

I also love finding meaning in large datasets.
I love creating apps that can run in a browser.

B pesysbrare Kk ucxogHOMY copiepRuMomy (aiisia 106aBaseTcss HOBBIH TEKCT.

YNPAXXHEHUSA
10-3. FocTb: HaMULLKTe NporpamMMy, KOTopasi 3amnpalUnBaET Y NoJsIb30BaTeNs €ro UMS. BBeAeHHbIN
OTBET COXpaHsieTcsl B aine ¢ MMeHeM guest.txt.

10-4. F'ocTeBas KHWra: HanuwmTe UMK while, KOTOPBIN B LMK/IE 3anpallvBaeT y Nosib3oBaTesnei
nMeHa. Npu BBOAE KaXAOro UMEHW BbIBEAUTE Ha 3KpaH NpUBETCTBME U AobaBbTe CTPOKY C CO-
obLieHneM B daiin ¢ umMeHem guest_book.txt. Mpocneante 3a TeM, YTOBGbI KaXAoe COobLLeHNe
pa3MelLanock B OTAENbHON CTpoke daiina.

10-5. Onpoc: HanuwwuTte uukn while, B KOTOPOM MporpaMma CnpaluvBaeT y rnosib3oBaTesns, no-
yeMy eMy HpaBWTCS MPOrpaMMUpoBaTh. KaXkablli pas, Korga nosb30BaTeslb BBOAUT OYEPEaHYHD
NpUYKHY, COXpaHWUTE TEKCT ero oTeeTa B (aline.

NckntoyeHus

Il yupaBienust onuOKamMu, BOSHUKAIOIUMU B XOJI€ BBITIOJTHEHUS TPOTPAMMBI,
B Python ucmonbayiorest cenmanbible 00bEKTHI, Ha3bIBAEMbIe UCKTIOUeHUIMUY. Ecm
npu Bo3HUKHOBeHNH onnOkn Python ne 3Haert, uto pesarh gasbiie, co3aaeTcst 00bEKT
uckiodennst. Eciiu B mporpamMmy BKJIIOYEH KO/ 060pabOTKM UCKIIOUYEHUSI, TO BBITIOJIHE-
HUe [IPOrPaMMbI IIPOOJIKUTCS, @ €C/IU HEeT — IIporpaMMa OCTaHaBJINUBACTCS U BLIBOJUT
TPACCUPOBKY € OTYETOM 00 UCKIIOYEHHH.

Wckimouenus obpabarbiBaiores B 6J10Kax try-except. Biok try-except IpuKasbiBaeT
Python BbITOJHUTH HEKOTOPBIE IEUCTBUS, HO TTPU ATOM TaKsKe COOOIIAET, UTO HY/KHO Jie-
JIaTh TIPY BOSHUKHOBEeHUH UcKIoueHrst. C GJI0KaMi try-except Ballli IIPOrPaMMbl Oy T
paboTaTh [axke B TOM CJIydae, €CJIM YTO-TO IOILIO He Tak. BMecTo HeBpasyMUTEIbHON
TPACCUPOBKHU BBIBOAUTCS TIOHSTHOE cO00IIeHNE 06 OMubKe, KOTOPOE BBI OPEEIISeTe
B IIPOTPaMMe.

O6paboTka ncknoyeHuns ZeroDivisionError

PaccmoTpum nipocryio omubKy, mpu kotopoil Python nuuiuupyer uckirodyenue. Ko-
HEYHO, BBI 3HAETE, UTO JIeTIEHNE Ha HOJTb HEBO3MOKHO, HO MBI BCe JKe TTpukakeM Python
BBIIIOJIHUTD 3Ty OIlEpaIuIo;

division.py
print(5/0)

W3 sToro Huvero He BbII/IET, IO3TOMY Ha 3KPaH BBIBOJSITCS JJAaHHbIE TPACCUPOBKU:

Traceback (most recent call last):
File "division.py", line 1, in <module>
print(5/0)
©® ZeroDivisionError: division by zero
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Omumbka, ymomuHaeMast B TpaccupoBke @ — ZeroDivisionError, — SBsieTCS 0GHEKTOM
uckoueHnst. Takue 06bEKTBI CO3/IAI0TCS B TOM cirydae, ecin Python we mosker BbITo-
HUTH Balu pacropssrerust. OGbIYHO B TakuX caydasx Python mpepbiBaet BbiosHeHHE
MPOTPAMMBI ¥ COOOIAET TUTI OOHAPYKEHHOTO UCKIIOUEHUS. JTa HHHOPMAIHST MOKET
HCIIOJIb30BAThCS B IPOrPaMME; o cyTH BbI coobiaere Python, kak cienyer moctynuts
[IPY BO3HMKHOBEHMM MCKJIOYEHUS JaHHOTO Tuia. B TakoM ciyyae Balia Imporpamma
GyJIET TIOJITOTOBJICHA K €TO MOSIBJICHUIO.

bnoku try-except

Ecym BB IpemonaraeTe, 9to B IPOrpaMME MOKET IPOU30HTH OIInOKa, HauImuTe GJI0K
try-except g 006pabOTKK BO3ZHUKAIOIETro UCK/IoYeHus. Takoii OJI0K IIpuKa3biBaeT
Python BBITIOMIHUTE HEKOTOPBII KOJI, & TAKAKe COOOMIAET, YTO HYKHO JIEJIaTh, €CJU MTPU
€T0 BBIITOJHEHNN IPOU30IET NCKIIOYeHIe KOHKPETHOTO TUIIA.

Bot xak Beiragant 6JI0K try-except g O6pa6OTKI/I HUCKJI0OYeHU ZeroDivisionError:
try:
print(5/0)

except ZeroDivisionError:
print("You can't divide by zero!")

Komanza print(5/0), mopoxaaionias ommmOKy, Haxoautest B 6ioke try. Eciu ko B 610~
Ke try BBIIOJIHEH ycielHo, To Python nponyckaer 610k except. Eciu kox B Giioke
try noposkaaer omubKy, To Python umer 670K except ¢ cOOTBeTCTBYIOIIEH OMIMOKOI
1 BBIIYCKAeT KO/ B 9TOM OJIOKe.

B arom mpumepe kox 6s0ka try mopoxkaaet omuOKy ZeroDivisionError, TOITOMY
Python writet 610k except ¢ OIIcaHIEM TOTO, KaK CJEAYET AeiICTBOBATH B TAKOI CUTY-
artuu. TTpu BBITIOTHEHUH KO/l 9TOTO GJI0KA MOTL30BATENb BUAUT TIOHSATHOE COOBIEHNE
06 ommbKe BMECTO TAHHBIX TPACCUPOBKIL:

You can't divide by zero!

Ecam Gbr 32 KooM try-except ceoBas APyTroi KO, TO BBIMOJTHEHUE TTPOTPAMMBI
MPOJIOJIKUIIOCE, TIOTOMY 4TO MbI 00bsicHmin Python, kak o6pabaThiBaTh 9Ty OMIMOKY.
B crienyrotiem pumepe 06paboTKa OMUOKHU MO3BOJISIET TPOTPAMME TPOIOJIKUTH BbI-
TIOJTHEHYIE.

Mcnonb3oBaHmWe UCKIOYEHMI ANa NpeaoTBPaLLEHUS aBapUMHOMO
3aBepLUEHMS MPOrpaMMbl

[TpaBuabHast o6paborka omubGOK 0COOEHHO BasKHA B TOM CJydae, €CJIU TPorpaMma
MOJIKHA TTPOIOJIKUTE PaboTy TI0CIIe BOSHUKHOBEHUsT OMMOKY. Takast CHTyaIHst 4acTo
BCTPEYAETCS B IPOTPaMMaXx, 3allpaliBaIoONUX JaHHbIe y Tob30Batess. Eciu mporpam-
Ma [IPaBUJIBHO CpearnpoBajia Ha HEKOPPEKTHBIN BBOJ, OHA MOKET 3allPOCUTH HOBBIE
namHbIe Tocse c6ost.

Cosnagnm HpOCTOfI KaJIbKYJIATOP, KOTOprﬁ BBIIIOJTHAET TOJIBKO OIl€palluio JACJI€HUA:
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division.py
print("Give me two numbers, and I'll divide them.")
print("Enter 'q' to quit.")

while True:

(1 first_number = input("\nFirst number: ")
if first_number == 'q':
break
(2] second_number = input("Second number: ")
if second_number == 'q':
break
(3] answer = int(first_number) / int(second_number)
print(answer)

[Tporpamma 3arnpanmBaeT y 10J1b30BaTeIs 11epBoe Yncyao first_number @, a 3aTeM,
€CJIU TI0JIb30BATE/Ib He BBEJ q JIJIsl 3aBEPIIEHNUsT PabOThI, 3alIPAIIUBAET BTOPOE YUCTIO
second_number @. /lajiee 0IHO YUCJIO JICTUTCS HA IPYTOE JIJIST TOJTYIEHUs Pe3yJibTaTa
answer ©. [IporpaMma HUKaK He 06pabaThIBAET ONMOKH, TAK YTO MOIBITKA [EJTEHIST Ha
HOJIb TPUBOJIUT K €€ aBAPUITHOMY 3aBEPIICHUIO:

Give me two numbers, and I'll divide them.
Enter 'q' to quit.

First number: 5
Second number: ©
Traceback (most recent call last):
File "division.py", line 9, in <module>
answer = int(first_number) / int(second_number)
ZeroDivisionError: division by zero

Koneuno, aBapuiinoe saBeplienue — 9TO [JI0XO0, HO ellle XyKe, eCJIU I10JIb30BaTellb
YBU/IUT JIAHHBIE TPACCUPOBKU. HEOIBITHOTO MOIH30BATENSI OHU COOBIOT C TOJIKY, & IIPU
CO3HATEJIbHOI MOMBITKE B3JIOMa 3JI0YMBIIIEHHUK CMOKET TOJYYUTh M3 HUX OOJIbIIE
nHboOpMaIKI, 4eM BaM XoTesioch Obl. Hampumep, oH y3HaeT uMs (aiiia mporpaMmbl
U YBUJIUT HEKOPPEKTHO paboTaroliyio yacTh kojga. Ha ocnoBanun atoit undopmariim
OTIBITHBIN XaKep MHOT/Ia MOKET OIPEIe/INTh, KaKre aTaKW CJeyeT IPUMEHSITh IPOTUB
Ballero Koza.

Bnok else

JLJist TIOBBIIIEHNS YCTOHUNBOCTH IIPOrPAMMBI K OIIHMOKAaM MOKHO 3aKJIIOYUTh CTPOKY,
BBIJIAIONIYIO OIIMOKY, B OJI0K try-except. OmmOKa IPOUCXOQNUT B CTPOKE, BBITOJIHSIONIEN
JIeJICHHE; CJIe/I0BAaTEIbHO, UMEHHO 3TY CTPOKY CJIEYET 3aKII0UNTh B OJIOK try-except.

JlaHHBII TIprMep Takske BKIOUaeT 6JI0K else. JIr060it KO, 3aBUCAIININ OT YCIIEITHOTO
BBITIOJTHEH M GJI0Ka try, pa3meraercs B 6J10ke else:

print("Give me two numbers, and I'll divide them.")
print("Enter 'q' to quit.")

while True:
first_number = input("\nFirst number: ")

if first_number == 'q
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break

second_number = input("Second number: ")
(1 try:

answer = int(first_number) / int(second_number)
(2} except ZeroDivisionError:

print("You can't divide by @!")

© else:

print(answer)

ITporpamMMa nbITaeTCss BBHIIIOJIHUTD OTEPAIUIo gejeHnus B 6jgoke try @, KOTOpbIi
BKJIIOUAET TOJHKO KOJ, CIIOCOOHBIN opoaAnuTh omubKy. JItoboit Ko/, 3aBuCAIINI
OT YCIIENIHOTO BBINOJHEeHUs 6JI0Ka try, nobaBisgercs B 6J0K else. B manHoM ciyudae,
ecJin OHepaHI/Iﬂ JeJICHUA BBITIOJIHACTCA yCHeH_[HO, 6.HOK else I/ICHOIHJSyeTCH AJIA BbI-
BOJIa pe3yJbTaTa @.

Biiok except coobuiaer Python, kak ciefyer moctynars npu BOSHUKHOBEHUH OITHOKK
ZeroDivisionError ©. Eciu npy BBIIOJIHEHUM KOMaHIAbI U3 OJI0Ka try MPOMCXOLUT
ommbKa, cBg3annas ¢ gegenneM Ha 0, mporpaMma BEIBOAUT IIOHSTHOE COOOIIEHIE,
KOTOpOe 00bACHAET 10JIb30BaTE/NI0, Kak n3bekarh nogo0HbIX omnboK. Boimoanenne
MIPOTPAMMBbI TIPOIOJIZKAETCS, U TTOJIb30BATEb HE CTATTKUBAETCS C TPACCUPOBKOM:

Give me two numbers, and I'll divide them.
Enter 'q' to quit.

First number: 5
Second number: @
You can't divide by @!

First number: 5
Second number: 2
2.5

First number: q

Biiok try-except-else paGoraer Tak: Python mbrtaercst BBITOJTHUTD KO B GJIOKE try.
B 6s0kax try cieyer pasMeniaTh TOJBKO TOT KO/, TPU BBITOJIHEHUH KOTOPOTO MOKET
BO3HUKHYTH UCKJIOUeHIEe. VIHOTIA HEKOTOPBIN KO/ JI0JZKEH BBITTOTHATHCS TOJBKO B TOM
CcJTy4ae, eCIIM BBITIOHEHNE try MPOIIIO YCIENTHO; TaKo# KO/ pasdMeraeTcst B 67o0ke else.
Buaiok except coobimaer Python, uto siesiath, ecyiv pu BBIOJIHEHUH KOJIA try TTPOHU30-
IIJI0 OTIPE/Ie/IEHHOE UCKITIOUeHIe. 3apaHee ONpeeists BePOATHbIE HCTOUHUKHU OMUOOK,
BBI [IOBBIIIAETE HAJICKHOCTD CBOKX ITPOIPAMM, KOTOPbIE MIPOAOJIKAIOT paboTaTh JIasKe pu
BBO/IE HEKOPPEKTHBIX JJAHHBIX WM IIPU HEIOCTYITHOCTU pecypcoB. Baiil Koz okasbiBaeTcs
3alUIIEHHBIM OT CIYYallHBIX ONMMOOK MOJIb30BaTEeH U CO3HATEIBHBIX aTaK.

O6paboTka mckntoveHus FileNotFoundError

OHa U3 cTaHAapTHBIX TpobJeM pu pabote ¢ (ailraMu — OTCYTCTBHE HEOOXOAUMBIX
(aiinon. Tot daiin, KOTOPBI BaM HYy’KeH, MOJKET HAXOAUTHCS B [PYTOM MecTe, B UMEH!
(baiisa MosKkeT OBbITh HOIIyIIeHa OMmMOKa, Win (ail MOKET BOOOIIe He CyLIeCTBOBATb.
Bce 511 cuTyanum 10CTaTOYHO IPSIMOIMHEIHO 06padaThiBatoTcs B OJI0KaX try-except.
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[MonpobyeM MpounTaTh TaHHbIE M3 HeCcyecTByIomero daitma. Ciemyiomias mporpam-
Ma TIBITAeTCsT TPOYNTATh cozlepskuMoe daiisia ¢ TekcToM «Amnmcel B CTpane 4y/ecs, HO
s He coxpanu ¢aii alice.txt B oqnom kaTasiore ¢ daiisiom alice.py:

alice.py
filename = 'alice.txt'

with open(filename) as f_obj:
contents = f_obj.read()

[TpounraTh JaHHbIE U3 HECYNIECTBYIONIETO (aiina Hemb3s, moaromy Python Bbimaer
HCKJTIOUECHTIE:

Traceback (most recent call last):
File "alice.py", line 3, in <module>
with open(filename) as f_obj:
FileNotFoundError: [Errno 2] No such file or directory: 'alice.txt'

B nmocnenneii ctpoke TpaccupoBku yrioMuHaeTcd FileNotFoundError: 3TO UCKIIOYEHUE
BBIZIAETCS B TOM CJIy4dae, ecau Python ne Moxker HaiiTi oTKpbiBaeMbiii daiiir. B qanHOM
npuMepe (YHKIMs open () MOPOKIaeT omubKy, 1, 4To0Obl 0Opaborath ee, OJIOK try Ha-
YUHAETCS Mepe]] CTPOKOH ¢ BBI30BOM open():

filename = 'alice.txt'

try:

with open(filename) as f_obj:

contents = f_obj.read()

except FileNotFoundError:
msg = "Sorry, the file
print(msg)

+ filename + " does not exist."

B sToMm mpumepe kox 6J10Ka try BbiZaeT MCKIOUeHHEe FileNotFoundError, TIO3TO-
My Python umier 610k except aist 970l OmMOKN. 3aTeM BBIIIOJIHSETCS KO 9TOrO
6J10Ka, B pe3yJbTaTe 4ero BMECTO TPACCUPOBKHU BBIAAETCS AOCTYIIHOE COOOUIEHNE
06 omnbKe:

Sorry, the file alice.txt does not exist.

Ecou caiin ve cymectByer, mporpamMme GOJIbIIE [I€TaTh HEYEro, 0aToMy Koi 06paboT-
KU OTTOOK MOYTH HUYETO He 100aBJseT B 9Ty porpaMmy. JlopaboTaeM aTOT IpUMEp
U MMOCMOTPUM, Kak 00paboTKa UCKJIYEHUN TOMOraeT mpu pabote ¢ HECKOJIbKUMU
aitnamu.

AHann3 TekcTa

[Tporpamma MoKeT aHaJIM3UPOBATH TEKCTOBBIE (haliiibl, cojepskaline 1esble KHUTH.
MHorue Kiaccuieckue TTPOU3BEICHUSI, CTABIIHE OOIIECTBEHHBIM JOCTOSTHIEM, IOCTYITHBI
B BUJIE TTPOCTBIX TEKCTOBBIX (haiiyioB. TeKCThI, NCTIOIB30BAHHDIEC B 3TOM Pasjieie, B3SThI
¢ caiita poekra «L'yrenbepr»> (http.//gutenberg.org/). Ha aToMm caiiTe XpaHuTcs 1mos-
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GopKa JIUTEpATyPHBIX IPOU3BEACHUIT, HE 3aMUTICHHBIX ABTOPCKUM ITPABOM; HTO ITPEBOC-
XOJIHBIN PECYPC /I7TsT pa3paboTINKOB, KOTOPbIE COOUPAIOTCST pabOTATh C IUTEPATYPHBIMHU
TEKCTAaMU B CBOMX IIPOTPAMMHBIX [IPOEKTAX.

ITpounTaem TekcT «Asmcel B CTpate dyec» U HompodyeM MOACUUTATH KOJTMIECTBO CJIOB
B TeKcTe. MBI BOCITOIb3yeMcs MeTOZIOM split(), mpeaHasHaueHHBIM I TTOCTPOEHUS
CIIMCKA CJIOB Ha OCHOBE CTPOKU. BoT Kak Meroy split() paboTaer co CTPOKOI, couep-
JKale ToJIbKO Ha3BaHue KHUTH:

>>> title = "Alice in Wonderland"
>>> title.split()
['Alice', 'in', 'Wonderland']

Metos split() pasjessieT CTPOKY Ha YacTH 110 BCEM MOZUIIUSM, B KOTOPBIX OOHAPYIKHUT
mpo6est, ¥ COXpaHsieT BCe YaCTH CTPOKH B DJIEMEHTaX CIUCKa. B pesymibrarte cosmaercst
CIIMCOK CJIOB, BXOZSIIMX B CTPOKY (BIIpoYeM, BMeECTe ¢ HEKOTOPbIMU CJIOBAMU MOLYT
XPaHUTBCS 3HAKU TIpenuHanus ). [[J1s1 mo/icueTa cI0B B KHUTE MBI BOCTIOJTb3yEMCsI BBI30-
BOM split() /IS BCETO TEKCTa, a 3aTeM MOACUYNUTAEM 3JIEMEHTBI CITUCKA, YTOOBI OJTYUUTh
MPUMEPHOE KOJIMYECTBO CJIOB B TEKCTE:

filename = 'alice.txt’

try:
with open(filename) as f_obj:
contents = f_obj.read()
except FileNotFoundError:
msg = "Sorry, the file "
print(msg)
else:

# MopcyeT MpUbAM3NTENbHOrO KOAMYecTBa CTPOK B ¢aiine.

words = contents.split()

num_words = len(words)

print("The file " + filename + " has about

" words.")

+ filename + " does not exist."

o0eQ

+ str(num_words) +

3areMm g mepemecTut (aii alice.txt B mpaBUJIbHBIN KaTajor, 4ToObl KoJ B OJI0Ke try
6bLT BBITIONTHEH Ge3 ook, B Touke @ mporpaMma 3arpyskaeT TEKCT B TEPEMEHHYO
contents, KOTOpas Tenepb COIEPKUT BeCh TEKCT B BU/IE OJTHON JITTHHHOHN CTPOKH U 1C-
MOJTb3yeT MeTOJ split() /g MOJyYeHUs CIMCKA BCEX CJIOB B KHUTE. 3alpalinBasi
JUTUHY 9TOTO CIUCKA TP MOMOIIH (GyHKIUK len (), MBI TOJyYaeM HETIIOX0€e TPHU-
GJKEHHOE 3HaYeHre KOJIMYECTBA CJI0B B UCXO/IHOM cTpoke @. B Touke © BhiBOAUTCS
coobIIeHne ¢ KOJMYECTBOM CJIOB, HAllIEHHBIX B (haiiie. TOT KO/ TOMeIleH B GJI0K
else, MOTOMY UTO OH JIOJI3KEH BBIBOIUTHCS TOJBKO B CIyUae YCIEITHOTO BbIMOJTHEHUST
6J10Ka try. BeIxojiHbIe IaHHbIE TPOrPAMMBI COOBIIAIOT, CKOJIBKO CJIOB COAEPIKUT hail
alice.txt:

The file alice.txt has about 29461 words.

KonmuecTBo ¢10B HEMHOTO 3aBbIIIIEHO, TIOTOMY YTO B HEM YUUTBIBACTCA JOIIOJITHUTE/IbHAA
I/IH(I)OpMaL[I/IH, BKJIIOUEHHAsI B TEKCTOBBII (bal‘/)UI n3jgaresieM, HO B II€JIOM OHO JOBOJIbHO
TOYHO OII€HUBAET JJINHY «Anucel B CTpaHe qyzec».
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PaboTa c HeckonbkuMK arnamm

JloGaBuM elie HeCKOIBKO (haiiyioB ¢ KHUTaMu st aHaisa. Ho [uist Hauasta nepeMecTimM
OCHOBHOI1 KOJI TIPOTPAMMBbI B (DYHKIIMIO ¢ UMeHeM count_words (). ITO yIIPOCTUT MPO-
Be/IeHVe AaHAIN3a 7T HECKOJIBKIUX KHUT:

word_count.py

def count_words(filename):

(1) """lMoacyeT nNpubAN3UTENLHOrO KO/NMYeCcTBa CTPOK B Qaiine.
try:
with open(filename) as f_obj:
contents = f_obj.read()
except FileNotFoundError:
msg = "Sorry, the file "
print(msg)
else:
# MoAcyeT NpuGAN3UTENBHOrO KOMMYecTBa CTpPoK B daine.
words = contents.split()
num_words = len(words)

+ filename + " does not exist."

print("The file " + filename + " has about " + str(num_words) +
" words.")
filename = 'alice.txt'

count_words(filename)

Bomprrast vacTh Kofia He n3MeHMIach. MBI TPOCTO CHAGIIIIN KO/ OTCTYIIOM 1 TTepe-
MECTHJIM €T0 B Tesio count_words (). Kpome Toro, kommenTapuit 6611 mpeobpasoBan
B CTPOKY ZIoKyMeHTaiuu @.

Terepb Mbl MOKEM HAIUCATh IPOCTON LMK/ JJI [OACYETa CJIOB B J1I0OOM TEKCTE,
KOTOPBIN HY’KHO ITPOAHAJIN3NUPOBATD. [[JIs1 3TOTO MMEeHA aHAIU3UPYyeMbIX (aiiioB co-
XPaHSIOTCS B CIIUCKE, TTOCJE YeTo JIJIsT KayK/10ro (haiijia B CIUCKe BbI3bIBAETCS (DYHK-
st count_words (). Mbl onpobyem moacuuTath cyioa B «Asce B Crpane uyaecs,
«Cuppxaprxe», «Mobu Jluke» n «MajleHbKUX KEHIUHAX> — BCE 9TU KHUTU €CTh
B cBOGOIHOM JocTyIie. Sl HaMepeHHO He cTal Konuposath (aiin siddhartha.txt B karasor
¢ mporpamMmoii word_count.py, 4ToObI BBISICHUTD, HACKOJIBKO XOPOIIO Hallla IIporpamMMa
CIIPABJISIETCS C OTCYTCTBUEM haiiya:

def count_words(filename):

filenames = ['alice.txt', 'siddhartha.txt', 'moby_dick.txt', 'little_women.txt']
for filename in filenames:
count_words(filename)

OrcyrcrBue daiina siddhartha.txt He BinseT Ha BBITIOJTHEHIE TPOTPAMMBIL:

The file alice.txt has about 29461 words.

Sorry, the file siddhartha.txt does not exist.
The file moby_dick.txt has about 215136 words.
The file little_women.txt has about 189079 words.
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HWcnonbszoBanue 6J0Ka try-except B 9TOM IIPUMEPE JaeT [ABa BaKHBIX IIPEUMYIIECTBA:
ITpoTrpaMMa OTPaKAaeT MOTb30BaTe s OT BBIBO/IA TPACCUPOBKU U MTPOIOJIKAET BHITIOTHE-
HIe, aHAJIM3UPYsI TEKCTBI, KOTOPbIE eif yaaercs HailT. Ecain Obl B IporpaMme He mepe-
XBaTBIBATIOCH UCKIIOUeHNEe FileNotFoundError, MTHUIIMUPOBAHHOE M3-32 OTCYTCTBUS
siddhartha.txt, To nmosb3oBaTes b yBUAE ObI IIOJIHYIO TPACCHPOBKY, a paboTa IIPOrpaMMbl
npepBajach Obl IOCJIE TOIBITKHU HOACYUTATD CJI0Ba B TeKcTe « CHAAXaPTXIy»; 10 aHAIN3a
«Mobu Inka» nmu «MaJleHbKUX JKEeHITUH» eJI0 He JOILLI0 ObL.

Ownbkn 6e3 yBegoMneHns noib3oBaTtens

B npeabiyiem npumepe Mbl COOOIINIIHN TIOJIB30BATEIO O TOM, YTO OJUH 13 (hailioB OKa-
3aJicst HeflocTyTieH, TeM He MeHee Bbl He 00513aHbI cOO0IIATh 0 KaK/IOM 00HAPYKEHHOM
uckIiodeHny. IHOTIa TPH BO3HIKHOBEHNY UCKIIOYEHVST TTPOTPAMMA TOJIKHA TTPOCTO
MPOUTHOPUPOBATH OO U TPOAOIKATH PabOTy, CTOBHO HUYETO He MPOU30ILio. s
3TOTO GJIOK try THIIETCS TaK JKe, Kak 0OBIYHO, HO B GJIOKE except BBI IBHO TIPUKa3biBa-
ere Python He npeanpuHUMaTh HUKAKUX OCOOBIX CHCTBIN B cirydae omubku. B si3bike
Python cymecrByer komana pass, ¢ KOTOpOi OJI0K HIYETrO He JeJIaeT:

def count_words(filename):
"""MNopcyeT NpubAU3NTENBHOrO KOAMYeCcTBa CTPOK B ¢aine.
try:

except FileNotFoundError:
(1 pass
else:

filenames = ['alice.txt', 'siddhartha.txt', 'moby dick.txt', 'little women.txt']
for filename in filenames:
count_words(filename)

EnuncrBentnoe oT/iurie 3TOro JIMCTUHTA OT TIPE/IbIYIIEro — KOMaH/ia pass B Touke @.
Tenepb pu BO3HUKHOBEHUH OIMHOKK FileNotFoundError BBIIOJHSIETCS KO B OJIOKE
except, HO TIPU 9TOM HUYETO He TTporcXoauT. [Iporpamma He BbIaeT AaHHBIE TPACCH-
POBKH ¥ BOOOIIE HUKaKKe Pe3yJbTaThl, yKa3bIBAONIMe HA BOSHUKHOBEHUE OMIMOKN.
[Tonp3oBarTenu MoxyvyaioT JaHHbIE O KOJMYECTBE CJI0B BO BCEX CYIIECTBYIONMNX (aiiiax,
OZIHAKO HUYTO He COOOLIAET O TOM, YTO KaKOii-To (haily1 He ObLT HallfeH:

The file alice.txt has about 29461 words.
The file moby_dick.txt has about 215136 words.
The file little_women.txt has about 189079 words.

Komanzia pass Takske MOXKET CJIyKMTb BPeMEHHBIM 3amnosinuTeseM. OHa HalloMUHAeT,
YTO B 9TOT KOHKPETHBIII MOMEHT BBITIOJIHEHUS Balllell TPOrPaMMBbI BbI PEITUIN HUYe-
ro He IpeANPUHUMATD, XOTs, BO3MOXKHO, clleJlaeTe 4YTO-TO mo3anee. Hampumep, ata
porpamMma MOKeT 3arcaTh Bce MMeHa OTCYTCTBYIONNX (hailioB B (haiis ¢ uMeHeM
missing_files.txt. Ilosb3oBaTesu aToT hailsn He yBUIAT, HO CO3/1aTeb IPOTPAMMBI CMOKET
MIPOUYUTATH €r0 U Pa3obPaThCst ¢ OTCYTCTBYIOMIMMH TEKCTaMU.
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O Kakux olmbKax Hy>KHO cooblaTb?

Kax ompeiesnth, B KaKOM cJIydae caenyeT CoodmmTh 00 OmmOKe TTOIh30BATENIO, 2 KOT/Ia
MOXKHO ITPOCTO IIPOUTHOPHUPOBATH ee He3aMeTHO JIJIs 10Jib3oBartestsa? Ecim moabp3oBaTesinb
3HAET, ¢ KAKMMHU TEKCTaMU JIOJKHA PabOTaTh TIPOrPaMMa, BEPOSITHO, OH TIPEAIIOUTET I10-
JIYUUTH cOOOIIEeHNE, 00bIACHSIONIEE, TOYeMY HEKOTOPbIE TEKCTHI OBLIU MPOITYIIEHBI IIPU
anasnuse. [Tosb3oBaTesb oxkumaeT yBUAETh KaKle-TO pe3yJbTaThl, HO He 3HAET, KaKue
KHUTHU JIOJGKHBI OBITH TPOAHATIU3UPOBAHBI? BO3MOKHO, eMy U He HY/KHO 3HATD O HEJO-
CTYIIHOCTY KakuX-To (ailnos. JIninsaa nudopmaiius ToJAbKO c/ies1aeT Bally IporpaMmy
MeHee yIo6HoiT st osb3oBatesss. Cpeacrsa 06paborku onmnbok Python nossosstior
JIOCTATOYHO TOYHO YIIPABJISITH TEM, KAKOW 00beM MH(DOPMAIINH CIIEAYET MPEAOCTABUTE
110JIb30BATEJIO.

XopoIo HamMcaHHbIH, TPaBUIBHO TPOTECTUPOBAHHBIN KO PEAKO COAEPAKUT BHYTPEH-
Hue omuOKy (HapuMep, CUHTaKCUYecKye uin Jorudeckue). Ho B moboii curyammu,
B KOTOPOIi Ballta MPOTpaMMa 3aBUCUT OT BHENTHUX (hakTOPOB (1T0JIb30BaTEIHLCKOTO BBOJIA,
cymecTBoBaHus (aiijia, JOCTYIHOCTH CETEBOTO MOAK/IIOUEHNS ), CYHIECTBYET PUCK BO3-
HUKHOBEHUA NUCKJIIIOYCHUW . C HaKOIIJIEHNEM ITPAKTUYE€CKOTI'O OIlbITa Bbl HAUHETE BU/ETD,
B KaKMUX MeCTaxX IPOrpaMMbl CJIEAYeT PasMeCTUTh O6JOKK 00pabOTKU UCKII0YEHII
U CKOJIbKO MH(OPMAIMH MPEAOCTABIATH MOAb30BATEIAM O BO3HUKAIOIUX OINMOKaX.

YMPAXXHEHUA

10-6. CnoxxeHue: Npu BBOAE YMUCIIOBbIX AaHHbIX YaCTO BCTPEYaeTcs TUnuYHas npobnema: nosb-
30BaTeNb BBOAMT TEKCT BMeCTO uucen. Mpu nonbiTke npeobpa3oBaTb AaHHbIE B int mpoMcxoanT
uckntodeHve TypeError. Hanmwute nporpamMMy, KOTopasi 3amnpaluvBaeT ABa Yncia, CKiaabiBaeT
MX W BbIBOAWT pe3ynbTaT. MepexBaTuTe ucknoyeHne TypeError, ecnn kakoe-nnbo M3 BXOAHbIX
3HAYEHWI He ABMAETCA UMC/IOM, U BbiBEAUTE YAOBHOE cooblieHne 06 owwunbke. MpoTecTupyiite
CBOIO MPOrpaMMy: CHavana BBEAUTE ABa YMC/a, @ MOTOM BBEAUTE TEKCT BMECTO OAHOMO U3 YMCen.
10-7. KanbKynsTop: 3akntouuTe Koa u3 ynpaxHenus 10-6 B umkn while, 4tobbl nonb3oeartenb
MOF NPOAOKaTb BBOAUTL YMCNA, AAXKE €C/IN OH JOMYCTU/ OIMOKY M BBEN TEKCT BMECTO YMCa.
10-8. Kowwku v cobakm: cospalite ABa daina ¢ umeHamu cats.txt n dogs.txt. CoxpaHute MUHUMYM
TPU KIMYKM KOLIEK B MepBOM chaiine U Tpu KInuku cobak BO BTOPOM. HanuwwuTe nporpammy,
KOTOpasi MbITAaeTCsl NMPOYUTaTh 3TU halisibl U BbIBOAUT UX COAEPXMMOE Ha 3KpaH. 3aksiounTte
cBoVi koA B 610k try-except ans nepexsata uckodeHus FileNotFoundError 1 BbIBoAa NOHATHOTO
coobuleHust 06 otcyTcTBuM aiina. Mepemectute oanH U3 alnos B Apyroe Mecto aitsioBoii
cucTeMmbl; ybeamtech B TOM, YTO KOZ, 6/10ka except BbINOMHAETCS, Kak U MOJIOXKEHO.

10-9. Ownbkn 6e3 yBenoMneHus: uaMeHute 6ok except u3 ynpaxHenns 10-8 Tak, 4tobbl npu
oTcyTCTBUM chaiina nporpamMmma rnpogoshkana paboTy, He yBefoMIIsis MoMb30BaTens o npobneme.
10-10. YacTble cnoBa: 3anauTe Ha canT npoekTa «yTeH6epr» (http://gutenberg.org/) n HanauTe
HECKOMbKO KHUF ANIst aHanu3a. 3arpy3uTte TeKCToBble albl 3TUX NPOU3BEAEHUI MW CKOMUPYI-
Te TeKCT 13 bpay3epa B TEKCTOBbIN (halin Ha BalleM KOMMblOTEpE.

[ins noacyeTa KoNMYecTBa BXOXKAEHWUI CIOBA WU BbIPaXKEHUS B CTPOKY MOXHO BOCMOJ1b30BaTh-
cs MeToaoMm count(). Hanpumep, cneayiowmii KOA NOACUUTHIBAET KOIMYECTBO BXOXAEHWIA ‘row”
B CTpOKE:

>>> line = "Row, row, row your boat"
>>> line.count('row")

2

>>> line.lower().count('row")

3
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Ob6paTuTe BHMMaHWe: Npeobpa3oBaHmNe CTPOKK K HMKHEMY perncTpy dyHkumen lower() no3sons-
€T HalTN BCe BXOXAEHMS MCKOMOFO C/I0Ba HE3ABMCUMO OT perucrpa.

Hanuwu1Te nporpamMMy, KOTopas YMTaeT daisibl M3 NpoekTa «yTeH6epr» 1 onpeaensieT Konuye-
CTBO BXOXXAEHWI C/l0Ba ‘the’ B KaXXA0M TEKCTe.

CoxpaHeHune AaHHbIX

MHorue Bamm nporpaMMbl Oy/IyT 3arpaliuBarh y MoJb3oBaress nHbopMarmio. Hanpu-
Mep, II0JIb30BATEIb MOKET BBOAUTH HACTPOMKY /11 KOMIIBIOTEPHOM UTPbI MK JAHHbIE
UL BU3YalbHOTO IpeacTaBaenus. YeM Obl HU 3aHMMAJIAch Balla IporpamMma, mHgop-
Mallust, BBeIeHHAs TOJIb30BaTeseM, OyIeT COXPaHAThCsI B CTPYKTYPaxX JaHHbBIX (TaKuX,
KaK CIIMCKU Uau cjaoBapu). Korza 1mosib3oBare/ib 3aKpbIBa€T IPOIPAMMY, BBEIEHHYIO
UM MHOOPMALHIO IIOYTH BCEr/a CJeLyeT CoXpaHaTh Ha Oyayiee. IIpocreiinmii criocob
COXpaHEHUS JTaHHBIX OCHOBaH Ha MCITOJIb30OBaHNN MO/YJIST json.

Moynb json obecriednBaeT 3amuch TMPOCTHIX CTPYKTYP MaHHBIX Python B daiin u 3a-
TPY3Ky JIaHHBIX U3 (haiisa Ipu cIeyoneM 3amycke mporpaMmMbl. Moysb json Takke
MOJKET UCTIOJMB30BATHCS s OOMEHa MaHHBIMI MeX Ty mporpammamu Python. Boree
toro, opmar ganabix JSON He npusssan k Python, mostomy nanHsie 8 9ToM (popmare
MOJKHO TI€PeaBaTh IPOrpaMMaM, HAMUCAHHBIM HA MHOTUX [PYTUX SI3BIKAX ITPOTPAM-
MUPOBAHUS. DTO TOJE3HbIN U YHUBEPCATbHBIN (hopMar, KOTOPBI K TOMY K€ JIETKO
M3YYaeTCsl.

MPUMEYAHUE

®opmat JSON (JavaScript Object Notation) 6bin M3HauyanbHO paspaboTtaH Ans JavaScript. Brnipouem,
C TOro BPEMEHW OH CTas UCMOJIb30BaTbCs BO MHOMMX s3blkax, BKouas Python.

®yHkumm json.dump() m json.load()

HammieM KopoTKYIO TPOTpaMMy JIJIST COXPaHEHUsT Habopa Yncen U APYTYIO TPOTPaMMY,
KoTopas GyJIeT YuTaTh 9T Yncjaa oOpaTHo B naMsTh. [lepBast mporpaMMa MCIoab3yer
bynkmmio json.dump(), a Bropast — GhyHKIMO json.load().

Oyukiys json.dump() TOIyYAET B ApTYMEHTA: COXPAHsIeMble TaHHbIe 1 00HEeKT (aii-
J1a, MICTIOJTh3YEMBIiT [I7IT COXpaHeHM:. B ciemytoriem mprmvepe json. dump() UCIIOTB3YETCS
JUUISE COXPAHEHUS CITUCKA YHUCET:

number_writer.py

import json
numbers = [2, 3, 5, 7, 11, 13]

©® filename = 'numbers.json’
® with open(filename, 'w') as f_obj:
(3] json.dump(numbers, f_obj)

ITporpamma UMIOPTHPYET MOJLYJIb jSon U CO3/IAET CITUCOK Yrces 7ist paboThl. B Touke @
BRIOMpaeTcst nMs (aiina st xpanenus crucka. OOLIYHo 7St Takux (HhaiiaoB TPUHSITO
HCI0JIb30BaTh paclIMpeHue .json, yKasbiBalolliee, YTo JanHble B (aiiie xpangarcd B ¢op-
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mare JSON. 3areM (aiin OTKPhIBAETCSA B PEKUME 3aICH, YTOOBI MOALYJ/Ib jSOn MOT 3all-
caTh B Hero jlannbie @. B Touke © dyHKIMs json.dump () UCIIOIB3YETCs JIJISI COXPAHEHMS
criicka numbers B daiisie numbers.json.

[Tporpamma HUYETO HE BBIBOJIUT, HO JlaBaiiTe OTKpoeM (aiiy numbers.json 1 ToCMOTPUM
Ha ero cojep:kumoe. /lanHble XpaHsaTcs B hopMaTe, OueHb ToxXokeM Ha Koz Python:

[2, 3, 5, 7, 11, 13]

A Terepb HaNUIIEM CJEIYIONIYIO MPOrpaMMy, KOTOpas UCHOJIb3yeT json.load()
JLUIST YTEHUS CIICKA 0OPAaTHO B IAMITh:

number_reader.py
import json

filename = 'numbers.json’
with open(filename) as f_obj:
numbers = json.load(f_obj)

o200

print(numbers)

B touke @ 115 YTEHWS JAHHBIX UCTIOJAB3YETCS TOT Ke (haiis, B KOTOPBIN HTH JIaHHbIC
6bistn 3anmcanbl. Ha aToT pas daiisr OTKPBIBACTCS B PEsKUME YTeHst, TToToMy uto Python
HY>KHO TOJIBKO TIPOYUTATD JaHHbIe 13 (aiiyia @. B Touke O (hynkius json.load() nc-
MOJIb3YETCS [ 3arpy3ku nHdopMalnu u3 numbers.json; aTa nHdopmaliys coxpatseTcs
B IIePeMEeHHOI numbers.

Haxomnel, nporpaMmma BbIBOAUT IIPOUYUTAHHBIN CIIMCOK. Kak BuinTe, 9TOT TOT K€ CIIUCOK,
KOTOPBIii GBI CO3/1aH B IporpamMmmMe number_writer.py:

[2, 3, 5, 7, 11, 13]

Moysib json TTO3BOJISIET OPTAHU30BATDH MTPOCTENIINIT OOMEH JAHHBIMU MEKILY TTPO-
rpaMMaMH.

CoxpaHeHune 1 YTeHne AaHHbIX, CreHepupoBaHHbLIX Nosb30BaTeNeM

CoxpaHeH¥e ¢ UCIOIb30BAHNEM MOJYJIS json 0COOEHHO MOJIE3HO TIPH paboTe ¢ TaHHbI-
MU, CTEHEPUPOBAHHBIMU TOJIb30BaTEJIEM, TOTOMY 4TO Oe3 COXpaHeHUsT 3Ta nHpopMa-
1vist GyJIeT MoTepstHa IPU OCTAHOBKE TPOTPaMMBL. B cieryroreM mprMepe mporpamMma
3ampanimBaeT y MoJb30BATES UMS ITPHU TIEPBOM 3aITyCKe TTPOTPAMMBI 1 «BCTIOMUHAECT
€ro IPU MOBTOPHBIX 3aITyCKaX.

Haunewm ¢ COXpaHEHUA UMEHHU T10JIb30BaTEeJIA:

remember_me.py

import json
©® username = input("What is your name? ")

filename = 'username.json'’
with open(filename, 'w') as f_obj:
2} json.dump(username, f_obj)
(3] print("We'll remember you when you come back, " + username +

"y
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B Touke @ mporpamma 3arpanriBaeT UM 0Jb30BATENS IJIsSI COXPAHEHUs. 3aTeM BBI-
3biBaercst GyHKIUsT json.dump (), KOTOPOU MEPEAETCST UMST MTOJIb30BATENST U OOBEKT
(baiima; GyHKIIMSA cCOXpaHseT NMsI TTOJh30BaTeNsI B (haiine @. Jlamee BRIBOAUTCS CO00TITE-
HIE O TOM, YTO UM IOJTb30BaTEst GBITIO COXpaHeHo ©:

What is your name? Eric
We'll remember you when you come back, Eric!

A Ternepb HANUIIIEM JIPYTYIO TPOTPAMMY, KOTOPasd IIPUBETCTBYET TTOJIb30BATEIS 110 paHee
COXpaHEHHOMY NUMEHU:

greet_user.py
import json

filename = 'username.json'

with open(filename) as f_obj:
o username = json.load(f_obj)
(2] print("Welcome back, " + username + "!")

B rouke @ BbI30B json.load() uuraer uHdoOpMaInio u3 ¢aiija username.json B repe-
MeHHYIO username. ITocjie Toro kak ganuble OyAyT YCIENUIHO IIPOYUTAHbBI, MBI MOMKEM
MOTIPUBETCTBOBATD T10JIb30BATEJIS 110 UMeHN @:

Welcome back, Eric!

Tenepb 911 ABE MPOrpaMMbl HeOOXOANMO 0OBEANHUTD B ouH (aiir. Korga mob3osa-
TeJIb 3aIycKaeT remember_me.py, IporpaMma JI0JKHA B3SITh UM TIOJIb30BATEIST 13 TIaMsI-
TH, €CJTF 9TO BO3MOKHO; COOTBETCTBEHHO, TIPOTPAMMa HAUMHAETCS ¢ OI0KA try, KOTOPBIIT
MIBITAETCS TTPOUYMTATh UM TToab3oBatesisd. Ecan daiisn username.json He cyiecTByeT,
6JI0K except 3aIlIPOCUT MMST MTOJIb30BATE sl K COXPAHUT €ro B Username.json Ha Oy yiiee:

remember_me.py
import json

# MporpaMma 3arpyxaeT WMA MONb30BaTeNA, €C/IM OHO 6bI0 COXpaHEHO paHee.
# B MpPOTMBHOM cny4Yae OHa 3anpawuWBaeT WMA MONb30BaTeNA U COXpaHAeT ero.
filename = 'username.json'
try:
with open(filename) as f_obj:
username = json.load(f_obj)
except FileNotFoundError:
username = input("What is your name? ")
with open(filename, 'w') as f_obj:
json.dump(username, f_obj)
print("We'll remember you when you come back,

20000

+ username + "1")
else:
print("Welcome back,

+ username + "I")

Hukakoro HOBOTO K0/Ia 3/1eCh HET; MPOCTO GJIOKU KOJIA M3 JIBYX TPEbILYIINUX TPUMe-
poB ObL 06BerHEHBI B 0inH (aiir. B Touke @ miporpaMma mbITaeTcst OTKPHITH (haili
username.json. Ecam daiin cymecTByer, mporpaMMa YnTaeT UM MMOJIb30BaTes B TIa-
MSTh @ U BBIBOAUT COOBIIEHUE, TPUBETCTBYIONIEE MOJIb30BaTest, B Osoke else. Ecim
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IIporpaMma 3airyckaeTcs BIepBble, TO (hailsl username.json He CyIeCTBYeT, U IIPOUCXOIANT
uckioyeHue FileNotFoundError ®. Python mepexonut k 60Ky except, B KOTOPOM
TTOJTb30BATEJTIO TIpEIIaraeTcs BBecTH NMsI @. 3aTeM MporpaMMa BEI3BIBAET json. dump()
IS COXPAHEHUST IMEHU 110JIb30BATeJIsl M BBIBOAUT ITPUBETCTBHE ©.

Kaxkoii 6b1 610K HU BBITIOJIHSLIICS, PE3YJIbTATOM SIBJISICTCS MMsT TIOJIb30BATESA U COOT-
BeTCTBYIOIIEe coobienne. [Ipu epBOM 3aITyCcKe TPOTPAMMBI PE3YIbTAT BBITIISIIUT
TaK:

What is your name? Eric
We'll remember you when you come back, Eric!

Ecom e nporpamma yske 6bljia BBIIOTHEHA XOTsI OBI OJIMH Pa3, Pe3yJIbTaT Oy/eT TaKuM:

Welcome back, Eric!

PedakTopuHr

YacTo BOBHUKAET TUIINYHAST CUTYAIUST: KO/l pabOTaeT, HO BbI IOHUMAETE, YTO €T0 CTPYK-
TYPY MOKHO YCOBEPIIEHCTBOBATH, Pa3OUB €ro Ha (PYHKIMH, KaskAasd U3 KOTOPBIX pe-
IaeT CBOI KOHKPETHYIO 3a/auy. DTOT IPOIlecC Ha3biBaeTCs pehakmopureom (Man
nepepaboTkoii). PedakTopuHr gesmaet Bait Ko 60Jiee YHCTBIM, TOHATHBIM U TIPOCTHIM
B PACITUPEHUN.

B mporecce pedaxtopunra remember_me.py MBI MOKeM HepeMeCTHTb OCHOBHYIO YacTh
JIOTMKU B O/IHY WJIM HECKOJILKO (pyHK1nil. OcHOBHO 3a/1aueil remember_me.py siBJisieTcs
BBIBOJI [IPHBETCTBUSI JIJISI T10JIb30BATEIST, T09TOMY BECh CYIIECTBYIOINIT Ko/ OyzeT nepe-
MelleH B QyHKIMIO greet_user():

remember_me.py

import json

def greet_user():
(1) """lpuBeTCTBYET MONb30OBaTeNA MO UMEHW.

filename = 'username.json'

try:

with open(filename) as f_obj:

username = json.load(f_obj)

except FileNotFoundError:

username = input("What is your name? ")

with open(filename, 'w') as f_obj:

json.dump(username, f_obj)

print("We'll remember you when you come back,

else:

print("Welcome back,

"

+ username + "!")

+ username + "1")
greet_user()

C nepexoioM Ha (DYHKITNI0 KOMMEHTAPHUH JIOTIOJTHSIOTCS CTPOKOH JOKYMEHTAITH, KOTO-
past ommchiBaeT paboty Koia B rexyieil Bepcun @. Ko ctaHOBUTCS HEMHOTO YHIIE, HO
bynkimg greet_user() He TOJIBKO IIPUBETCTBYET MOJB30BATENS — OHA TAKKE 3arpysKaeT
XpaHMMOe UM [10J1b30BaTeJIs, eCJI OHO CYIIeCTBYET, U 3allpaliiBaeT HOBOE UMs, eCJIn
OHO He OBLIO COXPaHEHO paHee.



208 naBa 10 e ®aiinbl U UCKIOYEHUS

[Tepepaboraem yHKIHMIO greet_user(), 4To6bI OHA HE PellTaia CTOJBKO Pa3HBIX 3a/1a4.
Haunewm c mepemernienust Ko/ia 3arpysKki XpaHUMOT0 HMEHH TI0JTb30BaTeJIsI B OTIEIbHYIO
yuxiumio:

import json

def get_stored_username():
o """MonyyaeT XpaHUMOe UMSA MNO/Sb30OBaTeNdA, €C/U OHO CylecTByeT.
filename = 'username.json'
try:
with open(filename) as f_obj:
username = json.load(f_obj)
except FileNotFoundError:
(2] return None
else:
return username
def greet_user():
"""MpuBeTCcTBYeT NO/Nb30BaTENA MO WUMEHMU.
username = get_stored_username()

(3] if username:
print("Welcome back, " + username + "!")
else:
username = input("What is your name? ")
filename = 'username.json'

with open(filename, 'w') as f_obj:
json.dump(username, f_obj)
print("We'll remember you when you come back,

+ username + "1")
greet_user()

Hosag dynkius get_stored_username() uMeeT YeTKOe IIpe/iHa3HAUYCHNUE, U3JI0KEHHOE
B CTpOKe foKyMeHTaluu @. Ita GyHKIMA YUTAET ¥ BO3BpAlllaeT COXPAHEHHOE M
M10JIb30BATEJIsA, ecJiu ero yjaaercd naiitu. Ecau daity username.json He cyIecTByer,
To (hyHKIUA Bo3BpaiiaeT None @. V1 310 mpaBuIbHO: QYHKIINS 0JKHA BO3BPAIIATh
b0 OXKMIaEMOe 3HaU€eH e, JTHO0 None. DTO MO3BOJISIET IPOBECTH MPOCTYIO TIPOBEPKY
BO3BpalaeMoro 3HadeHus (pyHknun. B Touke © mporpaMma BBIBOJIUT MPUBETCTBUE
JUIST TIOJTB30BATEIST, €CJTH TIOTIBITKA TIOJMYUEHNST MMEHN TI0JIb30BaTe st ObIIa YCIETTHOT;
B IIPOTUBHOM CJIyYae ITPorpaMMa 3arpairimBaeT HOBOe NMS TT0Tb30BaTeIs.

W3 ¢ysKimm greet_user() CTOUT BBIHECTH elile OJWH OT0K Koa. EcJin uMst oJIb30Ba-
TeJIsl He CYIIECTBYET, TO KO/ 3a1IpOca HOBOTO MMEHU JIOJIKEH Pa3MenaThCs B (DYHKITHH,
CTIETIMATU3UPYIOIIENCS Ha PETIeHUH ITOH 3a/1aun:

import json

def get_stored_username():
"""Mony4yaeT XpaHUMOe WUMA MNOJSb30BaTeNA, €C/M OHO cylwecTByeT.

def get_new_username():

"""3anpawvBaeT HOBOe WMA MNoJb30BaTeNA.
username = input("What is your name? ")
filename = 'username.json'
with open(filename, 'w') as f_obj:
json.dump(username, f_obj)

return username
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def greet_user():

"""MpuBeTcTBYeT MOJb30BaTeNA MO WMEHMU.
username = get_stored_username()

if username:
print("Welcome back,
else:

+ username + "1")

username = get_new_username()
print("We'll remember you when you come back,

"

+ username + "I")
greet_user()

Kaxxaas GyHKINs B OKOHIATETBHOM Bepcnu remember_me.py mMeeT 9eTKoe, KOHKPETHOe
npejiHa3HaueHwe. MBI BEI3bIBaeM greet_user(), 1 aTa GYHKINS BBIBOAUT HYKHOE ITPH-
BETCTBHE: JINOO JITIST ysKe 3HAKOMOTO, JIHOO JIJIst HOBOTO TI0Jb3oBates. [[y1s 5Toro hyHK-
1151 BBI3BIBAET DYHKITNIO get_stored_username(), KOTOpPast OTBEYAET TOJBKO 32 UTEHUE
XPaHUMOTO UMEHU MOoJIb30BaTeNs (ecau oHo ecTh). Hakouerr, hynkius greet_user()
npy HeOOXOIMMOCTH BBI3BIBACT (PYHKIINIO get_new_username (), KOTOPas OTBEYAET TOJIb-
KO 32 TI0JIy4eHre HOBOTO MMEHH T0JIb30BaTeNsl U ero coxpaHenue. Takoe «pasjesnenne
00sI3aHHOCTEN» SIBJISIETCS] BAYKHEUIIIUM aCIIEKTOM HAITUCAHUST YUCTOTO KOJIA, ITPOCTOTO
B COMTPOBOK/ICHUY U PACHIMPEHUN.

YMPAXXHEHNA

10-11. JltobuMoe Yncno: HanMLKUTE NPOrpamMMy, KOTopasi 3anpaLivBaEeT Y Nosb30BaTeNs ero -
61Moe umncno. Bocrnonb3ayitech dyHKUmen json.dump() ANt COXpaHeHWsi 3Toro Yvcna B daline.
HanuwwuTte apyryio nporpammy, KOTopasi YUTaeT 3TO 3HAYeHWE 1 BbIBOAUT coobLueHre: «S 3Hato
Bale nobumoe uncno! 3to »,

10-12. CoxpaHeHHOe nobuMoe 4ncno: obbeauHWTe ABe MporpamMMbl U3 yrpaxHeHus 10-11
B OAVH chaiin. Ecnm uncno yxxe coxpaHeHo, coobLUMTe ero nosib30BaTesto, a eCiv HET — 3arnpo-
cuTe nobrMoe YMCo Monb3oBaTens U CoxpaHuTe B daine. BbinonHUTe mporpamMMy ABaXabl,
4yTObbI Y6EAUTHCS B TOM, YTO OHa paboTaerT.

10-13. MpoBepka Mo/b30BaTEeNs: NOCIEAHSs BEpCHs remember_me.py NpeAnosiaraet, YTo nosib-
30BaTe/lb /6O YXke BBEN CBOE WMMsl, NMB0 MporpaMMa BbIMOSHSAETCS BriepBble. Ee HyXHO W3-
MEHWTb Ha TOT C/lyYal, ECIIU TEKYLLUWIA MO/b30BaTENb HE SBMIIETCS TEM YESIOBEKOM, KOTOPbIN
NOCNEAHUM UCMO/b30Basl MPOrpamMmy.

Mpexkae YeM BbIBOAMTL MpUBETCTBME B greet user(), cnpocuTe MoMb30BaTens, MpPaBUIbHO
MW OMpefesieHo UMs Mosb3oBaTens. Ecnv oTBET 6yAeT oTpuuaTesbHbIM, Bbi3oBUTE get_new._
username() 471 MOMyYEHUs NMPABUILHOrO MMEHW MOJIb30BaTENS.

NToru

B aroii raBe BbI Hayunimch paborath ¢ (paitnamu. Bbl y3HaIu, Kak IIPOYUTATh CPas3y BeCh
(haiin u xak ynuTATH €TO COMEPIKUMOE TI0 CTPOKAM. Bbl HAYYUINCH 3aTTUCHIBATDL B (haii
U IPUCOEIMHATD TEKCT B KOHell (paiisia, T03HAKOMIJIUCH C UCKITIOUEHISIMU U CPEACTBAMU
06paboTKN MCKIIOUEHNH, BOSHUKAIONMX B porpamMMe. B 3aBepIiaionieil yacTy riaaBbl
paccMaTPUBAIOTCS CTPYKTYPBI IaHHBIX Python juist coxpanenust BBeileHHOU nH(bOopMa-
(UM, YT0OBI MOJIH30BATEIO HE IPUXOAMIOCH KAKIbIi Pa3 BBOAUTH JJAaHHbBIE 3aHOBO IIPU
KaK/IOM 3aIyCKe TPOrPaMMBL

B riase 11 mbr 3aiimemcd addekTBHOI Opranusaiueil TecTipoBanus Bamiero koza. Te-
CTHUPOBAHKE TIOMOKET YOEUTHCS B TOM, YTO HAITHCAHHBINA KOJI pabOTAET IIPABUIILHO, 4 TaK-
JKe BBISIBUT ONMIMOKM, BHECEHHBIE B MTPOIIECCE PACIIUPEHNUST YoKe HAIIMCAHHBIX TPOTPAMM.



TecTupoBaHue

Bwmecte ¢ hyHKIUAME 1 KJTacCaMy BbI TAKXKE MOXKETE HAITMCATD TECTHI /I CBOETO KOJIA.
TecTrupoBaHme TOKa3bIBAET, UTO KO PAGOTAET TaK, KaK MOJOKEHO, /75T TOOBIX PA3HO-
BUTHOCTEH BXOHBIX JAHHBIX, KOTOPBIE OH MOJKET MOJTy4aTh. TecThl IO3BOIAT BaM ObITH
YBEPEHHBIM B TOM, 4TO KOJ OyeT paboTaTh MPAaBUIBHO U TOT/A, KOT/A BAIIUMU TIPO-
rpaMMaM¥ CTaHYT MOJIb30BaThCs ApyrHe Joan. TectupoBanue pu 106aBIeHII HOBOTO
KO/la rapaHTUPyeT, YTO BHECEHHbIE U3MEeHEeH!s He ITOBJMSAIOT Ha TeKylllee oBeeHne
porpaMmbl. Bee IporpaMMECTBI I0MYCKAIOT ONHOKH, TOITOMY KasKIblil TIPOTPAMMUCT
MOJIKEH YacTO TECTUPOBATD CBOH KO ¥ BBISIBIISITEH OMUOKH 0 TOTO, KaK C HUMHU CTOJIK-
HYTCSI IpyTHe T0JIb30BaTeJH.

B 570i1 Ty1aBe Bbl Hay4nUTeCh TECTUPOBATDH KOJ cpeicTBamMu Moayis Python unittest.
Bo1 y3HaeTe, kak TOCTPOUTH TECTOBbIE CIIEHAPUH, KaK MTPOBEPUTD, BBIJIAET JIM TIPOTpamMma
JLUIs1 KOHKPETHBIX BXO/IHBIX JIAHHBIX O’KM/IAeMbIH pe3yJibTaT U KaK TeCTUPOBaTh (DyHK-
WU 1 KJacchl. Takske Bbl HAYYUTECHh OIIEHUBATD, CKOJIBKO TECTOB HY’KHO HAIIUCATH JIJIS
IIPOEKTA.

TecTupoBaHne yHKUNK

YT00BI MOTPEHUPOBATHCS B TECTUPOBAHWU, HaM TIOHa00uTCst Ko, Huske npuBeneHa
npocTast GYHKIHS, KOTopast oJayJyaeT uMs 1 (haMUJIUIo 1 Bo3BpalaeT oThopMaTupo-
BAaHHOE TI0JIHOE NMSI:

name_function.py

def get_formatted_name(first, last):
"""CTpouT OTHOPMaTUPOBAHHOE MONHOE MMA.
full_name = first + ' ' + last
return full _name.title()

ODyukius get_formatted_name() CTPOUT IOJTHOE MM U3 UMEHU U HaMUINY, pasjie-
JIUB UX MPOGEIOM, TpeodpasyeT MepBbIil CUMBOJI KaiK[OTO CJIOBA K BEDXHEMY PETUCTPY
U BO3BpAIAET MOJyYeHHBIH peaynbrar. YToObl yOeAUThCS B TOM, 4TO (DYHKIUS get_
formatted_name() paGoTraer MPaBUIbHO, MbI HATIUIIEM [TPOrPAMMY, UCIIOIb3YIONLYO
aty dynknuo. [IporpamMma names.py 3anpaiuBaeTr y MoJib30BaTes s UM 1 (haMUIuio
1 BbIIaeT 0T(hopMaTUPOBAHHOE TTOJTHOE MMST:

names.py
from name_function import get_formatted_name
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print("Enter
while True:
first = input("\nPlease give me a first name: ")

q' at any time to quit.")

if first == 'q':

break
last = input("Please give me a last name: ")
if last == 'q":

break

formatted_name = get_formatted_name(first, last)
print("\tNeatly formatted name: " + formatted_name + '.")

[Iporpamma umnoprupyer GyHkiuio get_formatted_name() u3 MojayJss
name_function.py. ITosib30BaTesib BBOAUT ITOCJIE0BATEILHOCTD UMEH U (haMUINUI
U BUJIUT, YTO IIPOrpaMMa CreHepupoBasia oT(hopMaTUpOBaHHbIE MTOJIHbIC HUMEHA:

Enter 'q' at any time to quit.

Please give me a first name: janis
Please give me a last name: joplin
Neatly formatted name: Janis Joplin.

Please give me a first name: bob
Please give me a last name: dylan
Neatly formatted name: Bob Dylan.

Please give me a first name: q

Kax BujiHO U3 jiucTrHra, MMeHa creHepupoBaHbl TpaBusbHO. Ho fotycTtuM, Bbl penimim
U3MEHUTH (QyHKINIO get_formatted_name(), 4TOOBI OHA TaKKe pa6OTaJIa CO BTOPBIMU
umeHaMu. IIpu aToM HEOOXOAUMO IIPOCIEANTH 3a TeM, YTOObI (DYHKIM He IepecTaia
[IPaBUJILHO PabOTATh /It UMEH, COCTOSIIMX TOJIbKO 13 UMeHU U (hamuinn. IToObl 1Ipo-
TECTUPOBATH KOJ, MOKHO 3aIlyCTUTh NAMES.PY U A IIPOBEPKU BBOAUTD UM U3 ABYX
KOMITOHEHTOB (CcKazkeM, Janis Joplin) rpu Kak/I0M u3MeHeHnn get_formatted_name(),
HO 3TO JJOBOJIbHO yroMutesnbHo. K cuacreio, Python npepocrasisier abdexTuBHbIi
MEeXaHU3M aBTOMATU3AIUN TeCTUPOBaHUS BhIBO/Ia (pyHKIHiL. [Ipn aBTOMaTU3amm Te-
crupoBaHus get_formatted_name() Bbl OyzeTe yBepeHbl B TOM, YTO (DYHKIIUS YCIIEITHO
paboraer JJis BceX BHA0B UMeH, /LISl KOTOPBIX HAIIMCAHBI TECTBL.

MNpoxoxaeHue Tecta

Bp1 He cpa3y nmpuBBIKHETE K CHHTAKCUCY CO3/IaHNS TECTOBBIX CIIEHApUEB, HO TIOCJIE TOTO,
KaK TeCTOBBIN clieHapuil OyeT co3/iaH, BbI CMOKETe JIErKO J0OaBUTh HOBbIE MOLYJIbHbIE
TECThI U151 cBOUX (PyHKITHiL. YTOOBI HATIMCATH TECTOBBIN CIIEHAPHIL /1S (DYHKITUH, UMITOP-
TUPYHTE MOIYJIb unittest U HYHKIINIO, KOTOPYIO HEOOXOANMO IIPOTECTUPOBATh. 3aTeM
co3jaire KJjacc, HaCJIez[yIOHmf/’I OoT unittest.TestCase, 1 HAIUIIINUTE CEPUIO METO/IOB JIJISI
TECTUPOBAHUS PA3TMYHBIX ACMIEKTOB MOBEIEHUS CBOE (DYHKITUM.

Hwke ipuBejieH TeCTOBBIH ClieHApUil ¢ OJHUM METO/IOM, KOTOPBII ITPOBEPSIET, YTO (DYHK-
st get_formatted_name() mpaBuibHO paboTaeT MpH Tepeade UMEHU 1 (haMUTUN:
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test_name_function.py

import unittest
from name_function import get_formatted_name

©® class NamesTestCase(unittest.TestCase):
"""TecTol ana 'name_function.py'.

def test_first_last_name(self):
"""YmeHa Buga 'Janis Joplin' paboTawT npaBuabHo?"""
(2] formatted_name = get_formatted_name('janis', 'joplin')
(3] self.assertEqual(formatted_name, 'Janis Joplin')

unittest.main()

Cnayvasia Mbl IMITIOPTUPYEM unittest 1 TecTupyemyto (hyHKIUIO get_formatted_name().
B Touke @ cosmaercs kiracc NamesTestCase, KOTOPBIH COTEPIKUT CEPUIO MOTYJIBHBIX
TecToB Jist get_formatted_name(). VIMs kiacca BLIOMPaeTCs MPOU3BOJIBHO, HO JIy4llie
BBIGPATH UMsI, CBS3aHHOE ¢ (DYHKIIMEH, KOTOPYIO BbI COOMPAETECh TECTUPOBATH, U BKJIIO-
IHITH B UMsI KJIacca cJI0BO Test. DTOT KJacc IOJKEH HACTIeZ0BaTh OT KIacca unittest.
TestCase, 4TOObI Python 3HaJ1, Kak 3aycTUTh HallMCAHHbIE BAMU TECTHL.

Kiacc NamesTestCase cONEp:KUT OMH METO/T, KOTOPBIM TECTUPYET BCETO OJINH ACTIEKT
get_formatted_name() — npaBUIbHOCTb (OPMATUPOBAHUS UMEH, COCTOSIIUX TOJIBKO U3
uMenu 1 pamur. Mbl HazBaiu 9TOT MeToL test_first_last_name(). JIio6oii MeTon,
UMS$1 KOTOPOTO HauMHaeTcs ¢ test_, OyeT BBIIOJIHATHCS aBTOMATUUECKH TP 3aILyCKe
test_name_function.py. B TectoBoM MeTOj1e BbI3bIBaeTCs TecTUpyeMast (DyHKITUS U coOXpa-
HSIETCS BO3BPAlllaeMoe 3HaYeHUe, KOTOPoe HeoOX0ANMO IIPOBEPUTh. B JaHHOM mprMepe
BbI3bIBaeTcs (yHKIUs get_formatted_name() ¢ aprymeHTamu 'janis' u 'joplin',
a pe3yJIbTaT COXpaHseTCs B IepeMeHHoil formatted_name @.

B Touke © wmcrionb3yercs ojHa U3 CaMbIX TIOJIE3HBIX 0COOEHHOCTEH unittest: MeTos
assert. MeTozpr assert MPoBEPSIIOT, YTO TOJYIEHHBIN Pe3yabTaT COOTBETCTBYET TOMY
pe3yabTaTy, KOTOPBIM BBl PACCUUTHIBAIN TTOJNYYUTh. B 1aHHOM ciiyyae U3BECTHO, YTO
dbyHKkuus get_formatted_name() 10JKHA BEPHYTH MOJHOE UM C TIPOGEIaMy U KalliuTa-
JU3anuen CJIoB, MO3TOMY TlepeMeHHas formatted_name IOJKHA COEP:KATh TEKCT «Janis
Joplin». Urobsl yOeanThCss B 9TOM, MbI HCIOJIb3yeM MeTOJ assertEqual() M3 MOmYJIs
unittest u mepemaem eMy nepemMeHHyIo formatted_name u cTpoKy 'Janis Joplin'.
Brizos
self.assertEqual(formatted_name, 'Janis Joplin')

o3Hauaet: «CpaBHH 3HaueHUe formatted_name co cTpokoil 'Janis Joplin'. Ecau onn
PaBHbBI, KaK ¥ 0KUAaJ0Ch, — Xopouto. Ho eciin oHu He paBHbI, 0043aT€/IbHO COOOIIN
MHe!»

Crpoka unittest.main() mpukassBaer Python BeITOJHUTH TecThl 13 3TOTO (haiiia.
[Tpu 3amycke test_name_function.py 6y/eT mosydeH caeayonuil pe3ybTar:

Ran 1 test in 0.000s

OK
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Touka B mepBoii CTpOKe BBIBOAA COOOIIAET, YTO OAUH TeCT mpouies yciemmno. Cremy-
0Il[ast CTPOKa FOBOPHT, UTO IS BBITIOJIHEHUsT 0fiHOTO Tecta Python morpeboBaioch
menee 0,001 cexynapl. Hakonert, 3asepiuaioiiee coobiienne 0K FOBOPUT O TOM, YTO BCE
MOZYyJIbHbIE TECTHI B TECTOBOM CII€HAPpUU ITPOIIJIN.

ITOT Pe3yJIbTaT MOKa3bIBaET, UTo (QYHKIUs get_formatted_name() ycremiHo paboTaer
JUIST TIOJTHBIX UMEH, COCTOSIIINX U3 MMEHU 1 (DAMUIINH, €CJIN TONBKO (DYHKIHSI He ObLia
u3MeHeHa. B ciydae BHeceHus n3mMeHeHni B get_formatted_name() TecT MOKHO 3aITy-
CTUTD cHOBA. VI eC/IM TeCTOBBII ClIeHAapUil CHOBA ITPOMAET, Mbl OYIeM 3HATh, UTO (DYHKIIHSI
MIPOJIOJIZKAET YCIENIHO paboTaTh ¢ MOJHBIMU UMEHAMM 13 JIBYX KOMITOHEHTOB.

Céoun TecTa

Kax Boiryisiaut c6oiinbiii rect? [TonpoGyem nsmeHuTh GyHKINIO get_formatted_name(),
4T00bI OHA paboTasia co BTOPHIMKI UMEHAMK, — HO C/IEJIaeM 9TO TaK, YTOObI OHA TIepecTalia
paboTaTh C TOJTHBIME UMEHAMK U3 JIBYX KOMIIOHEHTOB.

Hosas Bepcust get_formatted_name() ¢ AOTTOTHUTETBHBIM APIYMEHTOM BTOPOTO UMEHU
BBITJISIZTUT TaK:

name_function.py

def get_formatted_name(first, middle, last):
CTpouT oTdopmaTUpoBaHHOE MNonHoe wumsa."""
full_name = first + ' ' + middle +
return full _name.title()

+ last

ITa BepcCusd 10JKHA pa6OTaTb UL TIOJTHBIX UMEH N3 TPEX KOMIIOHEHTOB, HO TECTUPOBaA-
HHE ITOKa3bIBa€T, YTO OHaA II€pEeCTaIa pa6OTaTb JUIA TIOJTHBIX UMEH 13 /IBYX KOMIIOHCHTOB.
Ha arot pas daiin test_name_function.py BeiziaeT cieayonimii pe3yJibTar:

©® Traceback (most recent call last):
File "test_name_function.py"”, line 8, in test_first_last_name
formatted_name = get_formatted_name('janis', 'joplin')
TypeError: get_formatted_name() missing 1 required positional argument: 'last’

® Ran 1 test in 0.000s
© FAILED (errors=1)

Ha sror pas undopmanuu ropasno 6oJblie, HOTOMY 4TO npu cboe Tecta paspaboTYnK
JI0JIKEH 3HATh, II0YEMY 9TO IIPOU3OIILIO. BB HaunHaetcs ¢ oxHoii 6ykebl E @, Kotopast
COOOIITaeT, YTO OIUH MOJLYJIbHBII TECT B TECTOBOM CIIEHAPUH TIPUBEJI K OIINOKe, 3aTeM Mbl
BU/IMM, 4TO OolIMOKa [IPOM30IILIA B TecTe test_first_last_name() B NamesTestCase @.
Konxpernas nidopmariys o cGoitHoM Tecte 0COOEHHO BasKHA B TOM CIIyYae, eCJI TECTOBbII
CIIEHAPHIA COCTOUT U3 HECKOJIbKUX MOJLYJIbHBIX TeCTOB. B TOuKe © MbI BUIUM CTAHAPTHYIO
TPACCUPOBKY, N3 KOTOPOI TIOHSATHO, YTO BBI30B (DyHKIMM get_formatted_name('janis',
'joplin') mepecran paboTaTh U3-3a HEOOXOAUMOIO MO3UIIMOHHOIO APIyMeHTa.
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Taxske U3 BBIBOJIA CJIEYET, 4TO ObLI BBIIOJHEH OAUH MOAYJIbHbI TecT @. Hakoner, 10-
[OJIHUTEIBHOE coobIeHne NH(OPMUPYET, YTO TECTOBbIN CLIEHAPUI B 11€JIOM He IPOIIEJI
1 IPOMB0IILIA OJ[HA OIIKOKA IIPU BBIIOJTHEHUN TECTOBOIO clieHapus ©. Jra urdopmarus
pasMellaeTcs B KOHIle BbIBOIA, YTOOBI OHa OblIa BUAHA CPasy; Pa3paboTYMKYy He IPUAETCS
[IPOKPYYMBATh JJIMHHBII IIPOTOKOJL, YTOOBI y3HATH KOJMYECTBO COOMHBIX TECTOB.

Peakumsa Ha cOOMHbIV TecT

Yro nesath, ecu TecT He IPoXoAnT? Eciu IpeonosknuTb, YTO IIPOBEPSIOTCS TPaBUIIbHbIC
YCJIOBHS, IPOXOKIICHUE TECTA O3HAYAET, uTO (DYHKIHS paboTaeT MPaBIJIbHO, a COOU — 4TO
B HOBOM Kojie J00aBuiach ommbOKa. VITak, ecJii TeCT He TPOIIET, U3MEHSITh HyKHO He TECT,
a KOJI, KOTOPbIii ipuBest K c6oto Tecta. [IpoaHansupyiite naMeHeHvst, BHECEHHbIE B (DyHK-
IO, 1 pa30EepUTECh, KaK OHU IPUBETN K HAPYIIEHUTO OKUAAEMOTO TIOBEICHIST.

B mantoMm ciryuae y dyHKiuu get_formatted_name() GbLIO BCero /Ba 06sI3aTEIbHBIX
napamerpa: umst 1 pamuius. Terepb ona Tpedyer Tpu 06s13aTe/IbHbIX ITapaMeTpa: MMs,
Bropoe M u dhamuanio. JlobasieHne 06g3aTeIbHOIO apaMeTpa sk BTOPOro MUMEHH
HapyIINJIo OKujaeMoe ToBe/ieHne get_formatted_name(). B Takom corydae srydrie Bce-
IO C/IeJIATh TTApAMETP BTOPOTO UMEHU HEOOs3aTeIbHBIM, 110C/Ie 3TOTO TECThI JIsT UMEH
C IBYM:I KOMIIOHEHTaMU CHOBa OYyT IIPOXOAUTb, ¥ IIPOrPAMMa CMOKET II0Iy4aTh TAK/Ke
BTOpPbIe UMeHa. V3sMennm QyHKIMIO get_formatted_name(), 4TOOBI ITapaMeTp BTOPOIO
HUMEHH repectat ObITh 00sI3aTeIbHBIM, 1 CHOBA BBITOJHIM TeCTOBbIH ciieHapuil. Eciu
OH TIPOHJIET, MOKHO MEPEXOIUTD K ITPOBEPKE MPABUILHOCTH 00pabOTKU BTOPBIX UMEH.

Yro6sl c/iesaTh BTOPOE MMsT He0OsI3aTeIbHBIM, HY/KHO TIEPEMECTUTH mapaMerp middle
B KOHEI[ CITUCKA MTaPaMeTPOB B olpe/ieIeHnn (DYHKITUU W 33/1aTh €My TTyCTOe 3HAUEeHNE
o ymosruanuio. Takxke Oyzer gobaBiieHa MpoBepKa if, KoTopast MPaBUIBHO CTPOUT
MOJIHOE UMSI B 3aBCUMOCTH OT TOTO, TIepelaeTcsi BTOPOe MMsI UJIU HET:

name_function.py

def get_formatted_name(first, last, middle='"):
"""CTpouT OTGOPMaTUPOBAHHOE MONHOE MUMS.
if middle:
full_name = first +
else:
full_name = first +
return full_name.title()

+ middle + + last

+ last

B noBoli Bepcuu get_formatted_name() mapamerp middle He obgasarenen. Ecin BTOpOE
ums nepegaercst pyHkimu (if middle:), To moJiHOE UMsT OyAET COJEPKaTh UMSI, BTOPOE
uMs 1 haMuInio. B IpOTUBHOM ciTydae MmoJiHOe UMSI COCTOUT TOJIBKO U3 UMEHM 1 ha-
mun. Teneps GyHKIMA KosKHA paboTath A7 06eux pasHOBUAHOCTEN nMeH. YTo6b!
y3HaTh, paboTaet v GYHKIMS JJIsT UMEH U3 JIBYX KOMIOHEHTOB, CHOBA 3alyCTUTE
test_name_function.py:

Ran 1 test in 0.000s

OK
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Teneps TecTOBBIN crieHapUil TPoXoAUT. Takoil McXo/ nieaeH; OH 03HAYAEeT, UTO PyHK-
1[Us1 CHOBA PaboTaeT ISt UMEH U3 IByX KOMIIOHEHTOB U HaM He TIPUIILIOCH TECTUPOBATE
dbyHK1IMI0O BpyuyHY. VICIpaBUTh OMMOKY ObIJIO HECTIOKHO, TIOTOMY U4TO COOMHBII TeCcT
TIOMOT BBISIBUTH HOBBIH KOJI, HAPYIIMBIIUI CYIIIECTBYIOIIEE TIOBE/[EHIIE.

[lobaBneHne HOBbIX TECTOB

Tenepb MbI 3HaeM, 4yTo get_formatted_name() paboraer st HPOCTHIX MMEH, U MO-
JKeM HaIlucaThb BTOPOU TECT JJisk UMeH U3 TPex KOMIOoHeHTOB. /[y aToro B Kjacc
NamesTestCase 700aBJIAETCS €1IlEe OJMH METO/I:

import unittest
from name_function import get_formatted_name

class NamesTestCase(unittest.TestCase):
"""TecTol gnAa 'name_function.py'.

def test_first_last_name(self):

"""PaboTawT NM Takue umeHa, kak 'Janis Joplin'?"""
formatted_name = get_formatted_name('janis', 'joplin')
self.assertEqual(formatted_name, 'Janis Joplin')

def test_first_last_middle_name(self):
"""PaboTawT nu Takue umeHa, kak 'Wolfgang Amadeus Mozart'?"""
(1] formatted_name = get_formatted_name(
'wolfgang', 'mozart', 'amadeus')
self.assertEqual(formatted_name, 'Wolfgang Amadeus Mozart')

unittest.main()

Hosomy meTony npucBauBaercd ums test_first_last_middle_name(). IMmsa meTona
JIOJKHO HAYMHATHCS ¢ test_, UTOOBI 3TOT METOJT BBITIOJHSIIICS aBTOMATHUYECKH [TPH 3aITyCKe
test_name_function.py. B octasbHOM 1Mst BLIGHPAETCS TaK, 4TOOBI OHO YETKO TIOKA3BIBAIO,
Kakoe MMEHHO IoBeieHne get_formatted_name() Mbl Tectupyem. B pesyiibrare mpu c6oe
TecTa BbI CPa3y BUIUTE, K KAKMM NMeHaM OH oTHocuTcs. He Hy:KHO onacaThest VTMHHBIX
MMEH METO/IOB B KJlaccax TestCase: IMEHA OJLKHDI OBITH COEPIKATETBHBIMH, 4TOOBI /10
Hectr HHGOPMAIIHIO 10 pa3paboTyrKa B ciydae cbos, a mockosibky Python BbisbiBaer nx
aBTOMATUYECKN, BaM HUKOT/A He IMPUAETCA BPYUYHYIO BBOAUTH 9TU NMEHA IIPU BBI3OBE.

YT0o6bl IpOTECTUPOBATH (DYHKIIMIO, MBI BbI3bIBacM get_formatted_name() ¢ TpeMs
KoMItoHeHTamMu @, 1ocJjie Yero ucIoyib3yeM assertEqual() Uit TPOBEPKH TOTO, YTO
BO3BpaIlleHHOE TTOJTHOEe UMS COBIAJaeT ¢ oxkupaeMbiM. [Ipu moBTOpHOM 3amycke test_
name_function.py 06a Tecta mpoXoAsT YCIETHO:

Ran 2 tests in 0.000s

OK

Otsmuno! Tenepb Mbl 3HAaeM, 4TO (QYHKIUS MMTO-TIPEKHEMY pa60TaeT C UMeHaMu
U3 IBYX KOMIIOHEHTOB, Kak Janis Joplin, HO MOXKeM OBITD YBEpPEHDI B TOM, UTO OHa
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cpa60TaeT " JJId UMEH ¢ TPpeMsd KOMIIOHEHTaM — TaKUMHU, Kak Wolfgang Amadeus
Mozart.

YMPAXXHEHUA

11-1. Fopoa, cTpaHa: HamvwuTe (QYHKLUMIO, KOTOpas MoslyyYaeT [Ba NMapaMeTpa: Ha3BaHue
CTpaHbl U Ha3BaHue ropofa. ®yHKUMS AOMKHA BO3BpalaTb OAHY CTPOKY B (opmaTte «[o-
poa, CrpaHa», Hanpumep «Santiago, Chile». CoxpaHuTe yHKLMIO B MOAYNE C UMEHEM City_
functions.py.

Co3palite caiin test_cities.py ans TeCTMpoBaHWsi TOSIbKO YTO HanNMUcaHHOW dyHKUMM (He 3abyabTe
MMMOpTUPOBaTh unittest n TecTupyemyto dyHkumio). Hanuwute metogn test_city_country() ans
NPOBEPKN TOFO, YTO BbI30OB (DYHKLMM C TaKMMWU 3HaYeHMsIMU, Kak ‘santiago’ u ‘chile’, paet npa-
BW/IbHYIO CTPOKY. 3anycTuTe test_cities.py n ybeantech B ToM, 4TO TecT test_city_country() npo-
XOAWT YyCreLlHo.

11-2. Hacenenvie: u3mMeHWTe CBOK DYHKUMIO TaK, 4TO6bl y Hee 6bln TpeTuii obsi3aTenbHbIN
napaMeTp — HaceneHue. B HoBoV Bepcuu yHKUMSI AO/MKHA BO3BpallaTb OAHY CTPOKY BuAa
«Santiago, Chile — population 5000000.» CHoBa 3anycTute nporpammy test_cities.py. Y6eanteco
B TOM, 4TO TecT test_city_country() Ha 3TOT pa3 He NPOXOAuT.

M3mMeHnTe dyHKUMIO Tak, YTO6bI MapaMeTp HaceneHusi ctan HeobasaTenbHbIM. CHOBa 3anycTuTe
test_cities.py n ybeauteck B ToM, 4TO TecT test_city country() mpoxoauTt ycnewuHo.

Hanuwute BTOpOM TecT test city country_population(), KoTopbI NpoBepsieT BbI30B yHKLMK
€O 3HayeHuaMK ‘santiago’, ‘chile’ 1 ‘population=5000000". CHoBa 3anycTuTe test_cities.py u ybe-
[UTECh B TOM, YTO HOBbIV TECT MPOXOAMUT YCMELLHO.

TecTnpoBaHue Knacca

B nepBoii yacTu 3TON TIaBbl Mbl TUCAJIU TECTHI JIJisd OoTAeabHON pyHKkinu. Celi-
yac Mbl 3aiiMeMcsl HallMCaHUeM TeCTOB Jist Kiaacca. Kiacesl 6yayT UCIOIb30BaTh-
Cs1 BO MHOTHX BalllUX MPOTPaMMax, MO3TOMY BO3MOKHOCTb JIOKAa3aTh, YTO Ballln
KJIACChI PabOTAIOT MPAaBUIILHO, OyeT O6e3yCJI0BHO TOJIe3HOM. ECi TecTsl st Kiiacca,
HaJl KOTOPBIM BbI paboTaere, IPOXOIAT YCIIENIHO, BbI MOJKeTe ObITh YBEPEHBI B TOM,
YTO yCOBEPIIEHCTBOBAHMS KJIacca He IPUBEYT K CAyIalHOMY HapyHIEHUIO €To Te-
KYIIIETro TIOBe/IeH M.

Pa3Hble MeToAabl assert

Kiacc unittest.TestCase COAEPIKUT TIeJI0€ CEMEHCTBO TIPOBEPOYHBIX METO/IOB assert.
Kak ynomunasnoch panee, 3Tu METO/Ibl IIPOBEPAIOT, BBIIIOJIHSIETCS JI YCJIOBUE, KOTOPOE
JIOJIKHO BBITTOJIHSTBCST B OIIPe/leJIeHHO TouKe Balero koja. Eciamn ycioBue NCTHHHO,
KaK U IIPeJI0J1arajloch, TO Ballll OXKMAAHUSA OTHOCUTEJILHO IIOBeeHUs YacTy Balleil
MPOTPAMMBI TIOITBEPIKIAIOTCS; BBI MOJKETE OBITH YBEPEHBI B OTCYTCTBIM OmmOOK. Ecim
JKe yCII0BUE, KOTOPOE J0JIKHO ObITh MCTUHHBIM, OKasKeTCst TOKHBIM, TO Python Bbigaer
UCKJIIOYEHHE.

B Tabu1. 11.1 mepeurcIeHbl mecTh 4acTo UCHOIb3yEeMbIX METOIOB assert. C UX TIOMOIIIbIO
MO’KHO IIPOBEPUTD, YTO BO3BpalllaeMble 3HAYEHUS PaBHBI UJIM HE PABHbI OXKUIAEMbIM,
YTO 3HAYEHUS PABHBI True WK False WM YTO 3HAUYEHUSA BXOAAT UM HE BXOAAT B 3a-
JTAHHBIN CIIHCOK. TH METO/IBI MOTYT MCIIOJIB30BATHCS TOJIBKO B KJIACCAX, HACIELYIOIINX
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oT unittest.TestCase; PaCCMOTPUM ITPUMEDP UCITOJIb30BAHUS TaKOI'O METO/Ia B KOHTEKCTE
TECTUPOBaHUA PEaIbHOTO KJjlacca.

Ta6nuua 11.1. MeToabl assert, npeaocTaBnsieMble MoayseM unittest

MeTop Wcnonb3oBaHue

assertEqual(a, b) [TpoBepsiet, uTo a ==

assertNotEqual(a, b) ITposepsier, uto a !=b

assertTrue(x) [TpoBepset, 4To 3HAUEHME X HCTUHHO
assertFalse(x) [TpoBepset, 4TO 3HAUEHIHE X JIOKHO
assertIn(asement, crmcox) [TpoBepsiet, uTO 9J1IEMEHT BXOUT B CITUCOK
assertNotIn(anement, crmcox) IIpoBepsier, 4To s71EMEHT HE BXOJUT B CIIUCOK

Knacc anga tectupoBaHus

TecTupoBaHue Kjiacca UMEET MHOTO OOIIETO € TECTUPOBaHUEM (DYHKIINN — 3HAYUTEIIb-
Hast 4acTh paboThl HATTPABJIeHA Ha TECTUPOBAHNE TOBEIEHNST METOIOB KTacca. Bipouewm,
CYIIECTBYIOT M P34, T09TOMY MBI HAIIUIIIEM OTAEJIbHBIN KJIACC /IJI TECTUPOBAHUSL.
BosbmeM kiacc i1t yripaBJsieH1s IPOBe/IeHNeM aHOHUMHBIX OTIPOCOB:

survey.py

class AnonymousSurvey():
"""C6op aHOHWUMHbIX OTBETOB Ha onpochl."""
o def __init_ (self, question):
"""CoxpaHsAeT BOMPOC W FOTOBUTCA K COXPAHEHWW OTBETOB.
self.question = question
self.responses = []

(2} def show_question(self):
"""BbiBOgUT BOMpoc."""
print(question)

(3] def store_response(self, new_response):

CoxpaHAaeT oAMH OTBeT Ha orpoc.
self.responses.append(new_response)

(4] def show_results(self):
"""BblIBOAUT BCE MOJIyYEHHble OTBETHI.
print("Survey results:")
for response in responses:
print('- ' + response)

Kracc naunHaeTcs ¢ BOIpoca, MpejioCcTaBIeHHOTO aIMUHUCTpaTOpoM @, 1 BKIIOYaeT
MyCTOH CITUCOK JIJIsI XPaHEHUsT OTBETOB. Kjacc cofep:kuT MeTOb! JIJisl BBIBO/IA BO-
npoca @, 1obaBieHNsI HOBOTO OTBETa B CMIUCOK OTBETOB © U BBIBOJIA BCEX OTBETOB,
xpaHsuxcs B crnucke @. UToObl co3aTh SK3EMILISIP HA OCHOBE 9TOTO KJacca, He-
00X0UMO TIpefocTaBUTh Botpoc. [Tocie Toro Kak OyaeT co3aaH aK3eMILIsAp, Mpe/-
CTaBJIAIONMMN KOHKPETHBIN OIIPOC, MpOrpaMMa BBIBOJAUT BOIIPOC METOJLOM show_
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question(), coxpaHdaeT OTBET METO/JOM store_response() W BBIBOJAUT PE3yJIbTaThI
BBI3OBOM show_results().

YT00bI TPOIEMOHCTPUPOBATD, YTO KJIACC AnonymousSurvey paboTaeT, HAIIUIIEM MTPO-
rpaMMy, KOTOPast UCIIOJb3yeT 3TOT KJIACC:

Language_survey.py
from survey import AnonymousSurvey

# OnpepeneHne BoMpoca C co3fjaHueM 3K3emnnsapa AnonymousSurvey.
question = "What language did you first learn to speak?"
my_survey = AnonymousSurvey(question)

# BbiBOA BOMpoCa U COXpaHeHWe OTBETOB.
my_survey.show_question()
print("Enter 'q' at any time to quit.\n")
while True:
response = input("Language: ")
if response == 'q':
break

my_survey.store_response(response)

# BbiBOA pe3ynbTaToB onpoca.
print("\nThank you to everyone who participated in the survey!")
my_survey.show_results()

ITporpamma orpeziesisieT BOTIPOC U co3aaeT 00beKT AnonymousSurvey Ha 6ase 9TOro Bo-
npoca. IIporpamma BbI3biBaeT MeTO/ show_question() /1711 BBIBO/IA BOIIPOCA, MTOCJE Yero
MEPEXO/IUT K MOJIYYEHUIO 0TBeTOB. Kakiblii OTBET cOXpaHsieTcs cpasy Ke Mpu 1oJryde-
Hin. Kora BBozi 0TBeTOB ObLT 3aBepiiieH (M0JIb30BaTEb BBEJI q), METOZL show_results()
BBIBOJIUT PE3YJIbTAThI OIIpOCa:

What language did you first learn to speak?

Enter 'q' at any time to quit.
Language: English

Language: Spanish

Language: English

Language: Mandarin

Language: q

Thank you to everyone who participated in the survey!
Survey results:

- English

- Spanish

- English

- Mandarin

ITOT KJIAcC paboOTaeT AJIST MPOCTOTO AHOHUMHOTO orpoca. Ho TomycTiM, BB PETiim
YCOBEPIIEHCTBOBATD KJIACC AnonymousSurvey 1 MOJLYJIb survey, B KOTOPOM OH HaXOJIUT-
cs. Hanpumep, Kask10My TOJI30BaTENI0 GYIET Pa3penieHo BBECTU HECKOJIBKO OTBETOB.
Wiu BBl HATIUIIETE METOJI, KOTOPBIH Oy/ieT BHIBOAUTH TOJBKO YHUKAJIbHBIE OTBETHI
1 co00IIaTh, CKOIHLKO pa3 GBI IaH TOT WK MHO OTBET. Vi BBI HATTHIITETE IPYTOI KiIace
LIS TIPOBeIeHUST HEAHOHUMHDBIX OTIPOCOB.
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Peanusanust Takux U3MEHEHUH IPO3UT MOBJIUATH HA TEKyIee MOBEJEHIE Kaacca
AnonymousSurvey. Hanpumep, MOXKeT OKa3aThCsl, 4TO MOJJIEPKKA BBOJA HECKOJIbKUX
OTBETOB CJIyYaliHO TIOBJIUSIET Ha mpoiecc 06pabOTKU OAMHOYHBIX OTBETOB. UTOOHI ra-
PaHTHPOBATh, YTO AOPAbOTKA MOJYJISI HE HAPYIIUT CYIIECTBYIONIETO MOBEICHUST, JIIst
KJlacca HY’KHO HAITUCATH TECTHL

TecTupoBaHue knacca AnonymousSurvey

Harmmem tect, poBepsIIONIMi BCETO O/IUH acleKT MOBe/IeHsT AnonymousSurvey. TOT
TecT Oy/IEeT TPOBEPSITH, UTO OJMH OTBET Ha OMPOC COXPAHSIETCS MpaBUILHO. [Toce Toro
Kak MeToJI Oy/leT coxpaHeH, MeToj| assertIn() TPOBEPSIET, YTO OH JICHCTBUTEILHO Ha-
XOJUTCA B CIIUCKE OTBETOB:

test_survey.py

import unittest
from survey import AnonymousSurvey

©® class TestAnonmyousSurvey(unittest.TestCase):
TecTbl ana knacca AnonymousSurvey"""

(2} def test_store_single_response(self):
"""lpoBepAeT, 4TO OAMH OTBET COXpaHeH npasBuabHO."™""
question = "What language did you first learn to speak?"
(3] my_survey = AnonymousSurvey(question)

my_survey.store_response('English")
(4] self.assertIn('English', my_survey.responses)
unittest.main()

[Iporpamma HaUMHAETCA ¢ UMITIOPTUPOBAHUSA MOYJIS unittest U TecTUPyeMOTO KJacca
AnonymousSurvey. TecToBbIil ciieHapuii TestAnonymousSurvey, Kak ¥ B TIPe/bIIYIINX
CIIy4asix, HacJe/lyerT oT unittest.TestCase @. [lepBblil TECTOBBINT METO/I TIPOBEPSIET, YTO
COXPaHEHHBII OTBET JIEHCTBUTE/IBHO TIOTA/IAeT B CIIUCOK OTBETOB OIIPOCA. DTOMY METO/LY
IIPHUCBANBAETCsI XOPoIlee cojiepsKaresibHoe UMs test_store_single_response() @.
Ecjmi TecT He IIPOXOANT, MM METOZA B BBIXOIHBIX JaHHBIX COOMHOIO T€CTa SICHO II0Ka-
3BIBAET, 4TO IpobIIeMa CBS3aHA ¢ COXPaHEHKEM OT/IeJbHOIO OTBETa Ha OIIPOC.

YT006bI IIPOTECTUPOBATD MOBEAEHNE KIacca, HEOOXOAUMO CO3/aTh IK3EMILIAP KJacca.
B Touke © coszmaercs 9K3eMILISAP ¢ UMEHEM my_survey JIJIsl Boripoca "What language
did you first learn to speak?", Oxun orBeT (English) coxpaHsieTcs ¢ UCIOTb30Ba-
HIEM MeTo/Ia store_response(). 3aTeM mporpaMMa yOEsKIaeTCsl B TOM, YTO OTBET OBLI
COXpaHeH IIPaBUJIbHO; 171 9TOr0 OHA IIPOBEPAET, YTO 3HaYeHue English mpucyTcrasyer
B CIIIICKE my_survey.responses @.

[Ipn 3ammycke mporpaMmbl test_survey.py TecT IPOXOUT YCIENIHO:

Ran 1 test in 0.001s

OK
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Herw1oxo, HO 0IIpoOC ¢ OZHUM OTBETOM BPSIJL JIM MOKHO Ha3BaTh HOJIE3HBIM. Y 6equMest
B TOM, YTO TPU OTBETA COXPAHSAIOTCS TpaBuibHO. [[y1g aTOTO B TestAnonymousSurvey
J106aBJISIeTCS ellle OJUH METOJL:

import unittest
from survey import AnonymousSurvey

class TestAnonymousSurvey(unittest.TestCase):
"""TecTol gnAa knacca AnonymousSurvey"""

def test_store_single_response(self):
"""MpoBepAeT, 4TO OAMH OTBET COXpPaHEH MpaBU/bHO.

def test_store_three_responses(self):
"""MpoBepsAeT, 4TO TpWM OTBETa OblAU COXPaHEHbl MPaBWUIbLHO.

question = "What language did you first learn to speak?"
my_survey = AnonymousSurvey(question)
(1] responses = ['English', 'Spanish', 'Mandarin']

for response in responses:
my_survey.store_response(response)

(2] for response in responses:
self.assertIn(response, my_survey.responses)

unittest.main()

HoBomy meTony npucBanBaetcs nMs test_store_three_responses(). MbI co3maem
00BEKT 0I1pOca 110 AaHAJIOTUH C T€M, KaK 9TO JIe/1ajioch B test_store_single_response().
3aTeM OIIpeJIesisieTCsT CITMCOK, COfepKAlIUil TPU pasHbix oTBeTa @, U JIJIsl KaXKI0ro U3
9TUX OTBETOB BBI3BIBAETCS METOM store_response(). [locie Toro Kak oTBeTHI 6y11yT
COXpaHEeHBI, CAEAYONUN IUKJ TPOBEPSET, YTO KaXKIAbI OTBET Terepb IPUCYTCTBYET
B my_survey.responses @.

Eciu cHoBa 3amycTuthb test_survey.py, o6a Tecta (/1 OZIHOTO OTBETa U JIJIs TPEX OTBETOB)
MIPOXOJIST YCIEIIHO:

Ran 2 tests in 0.000s

OK

Bee mpekpacto paboraet. TeMm He MeHee TECThI BBHITJISASIT HEMHOTO OHOOGPA3HO, TO-
ATOMY MBI BOCITOJIb3YEMCsI elle OTHOH BO3MOKHOCTBIO unittest JIs TIOBBIIEHUS UX
addexTuBHOCTH.

MeToa setUp()

B iporpamme test_survey.py B Kask/[oM TECTOBOM METO/I€ CO3/1aBaJICsI HOBBIN 9K3EMILIISIP
AnonymousSurvey, a Takke HOBbIe oTBeThl. Kitacc unittest.TestCase COJZIEPIKUT METOJL
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setUp(), KOTOPBIiT TO3BOJISIET CO3/IATh ATU 00DBEKTBI OIUH pas, a 3aTeM UCII0JIb30BaTh UX
B Ka)KIOM M3 TECTOBBIX MeTOo/I0B. Ecain B Kimacc TestCase BRJoUaeTcs MeTox setUp(),
Python BBINTOJIHAET MeTOJ[ setUp () mmepez 3ayCKoM KaK/0ro MeTo/1a, MM KOTOPOTO Ha-
yuHaeTcda ¢ test_. Bee 00bEKTHI, cO3anHbIe METOIOM setUp(), cTaHOBATCS JIOCTYITHBIMU
BO BCEX HAIIMCAHHBIX BAMU TECTOBBIX METO/[AX.

Wcnonb3yem setUp() 17T cO3/1aHNS 9K3EMILTISIpa AnonymousSurvey 1 Ha60pa OTBETOB,
KOTOPbIE MOTYT MCIIOJb30BaThCA B test_store_single_response() u test_store_
three_responses():

import unittest
from survey import AnonymousSurvey

class TestAnonymousSurvey(unittest.TestCase):
TecTbl ans knacca AnonymousSurvey."""

def setUp(self):

Co3paHue onpoca u Ha6opa OTBETOB ANA BCeX TeCTOBbIX MeTOAOB.

question = "What language did you first learn to speak?"
(1] self.my_survey = AnonymousSurvey(question)
(2] self.responses = ['English', 'Spanish', 'Mandarin']

def test_store_single_response(self):

"""MpoBepAeT, 4YTO OAMH OTBET COXPaHEH MpaBWbHO.
self.my_survey.store_response(self.responses[@])
self.assertIn(self.responses[@], self.my_survey.responses)

def test_store_three_responses(self):
"""MpoBepseT, 4TO Tpu OTBeTa OblIM COXpPaHEHbl MPaBU/BLHO.
for response in self.responses:
self.my_survey.store_response(response)
for response in self.responses:
self.assertIn(response, self.my_survey.responses)

unittest.main()

Metos setUp() pelaer jiBe 3a/jauu: OH CO3/1aeT AK3eMILIIpP orpoca @ U CIIUCOK OTBe-
ToB @. Kaskbiil 13 aTux arprbyToB cHab)aeTcs npedukcoM self, HO9TOMY OH MOKET
HCIOJIb30BATHCA TJIe YTOAHO B KJacce. ITO 00CTOATEIbCTBO YIIPOILAET JBa TECTOBBIX
METO/1a, IIOTOMY 4YTO UM YK€ He HYKHO CO3/laBaTh 9K3EMILJISP OIIpOoca UJIN OTBETHI.
Merton test_store_single_response() y6e>1</:[aeTCH B TOM, UTO TIEPBBIIT OTBET B self.
responses — self.responses[@] — coxXpaHeH IIPaBUJIbHO, a METOJI test_store_single_
response () yOeKIaeTCs B TOM, UTO MTPABUJIbHO GBI COXPAHEHBI BCE TPU OTBETa B self.
responses.

ITpu moBTOPHOM 3aItycKe test_survey.py o6a Tecta Mo-TPesKHEMY MTPOXOAAT. DTH TECThI
OysyT 0COOEHHO TI0JIE3HBIMU 1P PaCIIUPEHUK AnonymousSurvey ¢ IOAIEPKKOIl He-
CKOJIBKUX OTBETOB JIJIsT KaXK/I0TO yyacTHUKA. [lociie BHeceHMsT n13MeHEHU BbI MOKeTe
MOBTOPUTH TECTHI U YOEUTHCS B TOM, YTO M3MEHEHUSI HE TIOBJIUSIIA HA BO3MOKHOCTb
COXpaHeHUsT OT/IETbHOTO OTBETA UJIU CEPUH OTBETOB.
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[Ipu TecTpoBaHUM KJIACCOB, HAIIMCAHHBIX BAMU, METO/L setUp () yIpollaeT HallucaHue
TECTOBBIX METOJI0B. BbI co3naere ofun HAGOP 9K3eMILISIPOB 1 aTpubyTOB B setUp (),
a 3aTeM HCTOJIb3YETEe ITH AKIEMILISPBI BO BCEX TECTOBBIX METO/IaX. DTO HAMHOTO TIPOTIE
1 yo6Hee, 4eM co3/1aBaTh HOBbIH HAG0P 9K3EMILISIPOB 1 aTPHOYTOB B KAJKIOM TECTOBOM
MeTo/ie.

NMPUMEYAHUE

Bo BpeMs paboTbl TECTOBOrO ClLieHapus Python BbIBOAWT OAMH CUMBON ANS KaXAOro MOAY/bHOro Tecta
roc/e ero 3aBeplueHus. [s NpolUueALlero Tecta BbIBOAMTCA TOUKA; €C/IM MPY BbIMOSHEHMM NPOM30LLNa
olumMbKa, BbIBOAMTCSA CMMBOA E, @ ecniv He npoLunia npoBepka ycnoBus assert, BbiBoanTcs cumeon F. Bot
royeMy Bbl YBUAWTE APYroe KOMMYECTBO TOUYEK M CMMBOJIOB B NMEpBON CTPOKE BbIBOAA MPU BbINOHEHUM
BaLLMX TECTOBbIX CLieHap1eB. EC/iN BbINOMHEHWE TECTOBOMO CLIEHAPWS 3aHWMAET CJIMLLIKOM MHOMO BpeMe-
HU1, MOTOMY UTO CLIEHApUIN COAEPXXUT C/IMLLKOM MHOrO TECTOB, 3TU CUMBOSIbI a[yT HEKOTOPOE NpeaCcTaB-
JIEHME O KONMYECTBE MPOLLEALLINX TECTOB.

YMPAXXHEHNA

11-3. PaboTHuk: HanuwuTe knacc Employee, npeactaBnsiowmii pabotHuka. Metog _ init_ ()
[O/MKEH MoyYaTh UMSI, GaMUNIO U eXEroaHbIN OKNaA; BCe 3TW 3HAUYEHUS AOMKHbI COXPaHSATHCS
B aTpubyTtax. Hanuwute MeToa give_raise(), KOTOPbIV MO YMOMYaHWUIO YBENNYNBAET EXXErOAHbIN
ok1ag Ha $5000 — HO nMpy 3TOM MOXET MoJlyyaTh APYryro BENYMHY NpubaBKu.

HanuwuTe TecToBbI cleHapuit ans Employee. HanuwumTe ABa TecToBbIX MeToda, test _give_
default_raise() u test_give_custom_raise(). Ucnonb3yite metoa setUp(), uTobbl BaM He Mpw-
XOAWNOCh 3aHOBO CO3AaBaThb 3K3eMnnsp Employee B KaXk1oM TECTOBOM METoAE. 3anyCcTUTe CBOM
TECTOBbIV CLEEHAPWI 1 Y6eauTech B TOM, YTO 06a TECTa MPOLLM YCMELLHO.

NTorun

B 27001 T71aBE BBI HAYYWJIMCD TTCATD TECTHI 18 (DYHKITMI U KJTACCOB € UCTIOJIb30BAHUEM
CpencTB MOyJIst unittest. Bol y3nasu, Kak HamcaTthb Kracc, HacaeLyonmi oT unittest.
TestCase, 1 KaK ITUCATh TECTOBBIE METO/IBI /LIS IPOBEPKU KOHKPETHBIX ACIIEKTOB ITOBE-
JIeHUs BamuX (PYHKIUN 1 KITacCcoB. BBl HAyunIMch MCIIOIB30BaTh MeTO/ setUp () /71
2(hHEKTUBHOTO CO3/IaHMsI HK3EMILISIPOB U aTPUOYTOB, KOTOPbIE MOTYT HCIIOIb30BATHCS
BO BCeX MeTOoJlax JIJIsl TeCTUPOBAaHUs KJacca.

TectupoBanue — BaxkHast TeMa, Ha KOTOPYIO MHOTHE HOBUYKU He 00PAIaloT BHY-
Mmanwus. [Toka BbI jlesiaeTe CBOM MEPBbIE MTaTW B TPOTPAMMUPOBAHUM, TUCATH TECTHI
JUIST TIPOCTHIX MPOEKTOB He HYkHO. Ho Kak TOMBKO BbI HaYMHAEeTe paboTaTh HaJl TIPO-
exTaMu, TPeOYIONMMHI 3HAYUTENbHBIX 3aTPAT PECYPCOB HA Pa3paboTKy, HEMPEMEHHO
obecrieubTe TECTUPOBAHNE KPUTHUECKUX ACTIEKTOB MOBEAEHUS BAUX (DYHKITHIT
1 kiaccoB. C ahheKTUBHBIMU TECTAMHU BBl MOKETE OBITH YBEPEHDI B TOM, YTO H3MEHE-
HUS B [IPOEKTE HE TIOBPEISIT TOMY, 4TO ysKe PabOTaeT, a 9T0 Pa3BsIKET BaM PYKU JJIsI
yCOBepIIeHCTBOBaHM Kojia. CirydaifHO HapyITUB CYIIECTBYONYIO (DYHKITMOHATBHOCTD,
BB HEMEJ[JIEHHO y3HaeTe 06 9TOM, YTO MO3BOJMT BaM OBICTPO MCIPABUTH MPOOIEMY.
Otpearuposath Ha c60ii TecTa BCerja HAMHOTO TIPOIIE, YeM Ha 0TYeT 00 OlUOKe OT He-
JTIOBOJIBHOTO MTOJTb30BATEJIA.

Jlpyruie mporpaMMucTBI OyIyT GosTee YBAKUTENTHHO OTHOCHTLCS K BATITAM ITPOEKTAM, €CJTH
BBI BKJIIOUUTE B HUX UCXO/HBIE TecThl. OHM OyAyT 4yBCTBOBATH ceOst Gosree kKoMhOpTHO,
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HKCIIEPUMEHTHPYS C BAIIUM KOJIOM, ¥ ¢ GOJIbITEil TOTOBHOCTBIO MTPUCOEMHSTCS K yda-
CTHUIO B BaIllnX MpoeKTax. Eciiu BbI GyjieTe y4acTBOBATD B IPOEKTE, HAJI KOTOPBIM paboTa-
10T IpyTHE IIPOrPAMMUCTBHI, BaM IPUJETCS ITPOJIEMOHCTPUPOBATD, UTO BAIIl KOJL ITPOXOAUT
CYIIECTBYIOTIHE TECTHI; KPOME TOTO, OT Bac OY/IYT *K/IaTh, YTO BbI HAITUIIIETE TECTHI JIJIsT
HOBOTO MOBeJIeHUs, 100aBJIEHHOTO BAMU B IIPOEKT.

[ToskcrepuMeHTHPYHTE ¢ TeCTaMH U OCBOITECH C MPOIECCOM TECTUPOBAHUS KOAA.
[TumuTe TecThl 711 KPUTHIECKUX ACTIEKTOB TTOBEIEHNS BamuX (hYHKITUH U KJIACCOB,
HO HE CTPEMUTECH K MOJHOMY TECTOBOMY ITOKPBITHIO CBOMX PAHHUX IIPOEKTOB (eCyn
Y BAC JIJIST 3TOTO HET OCOOBIX TIPIUIH).



YacTtb II
[1pOeKThl

Mo3apasnsem! Bbl 3HaeTe 0 Python AOCTaToOuHO AM1st TOro, UTOBbl B3ATLCA 3@ MOCTPOEHME
MHTEPAKTMBHbIX, OCMbIC/IEHHbIX NMPOEKTOB. Co3AaHMe COBCTBEHHbIX MPOEKTOB 3aKPEMMUT HOBbIE
HaBbIK1 M YNPOYUT Ballle NOHUMAHME KOHLIEMLMIA, NPEeACTaBEHHbIX B YacTu 1.

B uactu II npeacTaBneHbl Tpy TUMNa NPOEKTOB; Bbl MOXKETE B3SATbCA 3a /IH06bIE U3 HUX B TOM
nopsake, KOTOPbI BaM 6oJiblle HpaBUTCA. Hudke NpuBeAeHO KPaTKoe OfvcaHue KaXkaoro
npoekTa, YTo6bl BaM 6bI10 NPOLLE PELLNTb, C YErO HayaTb.

MNporpamMMmnpoBaHue Urpbl Ha a3bike Python

B nipoekre Alien Invasion (rsiasbr 12, 13 u 14) MbI BocosibyeMcst makeTtom Pygame
st Hanmcanus 2D-urpel, B KOTOPOH UTPOK JIOJZKEH cOMBATH KOPabJIu MPUIIIEbIEB,
Ia/laloniye 110 9KpaHy ¢ HapacTalolleil CKOPOCTbIO U CJI0KHOCTBIO. K KOHILY 5TOro 1po-
eKTa Bbl Oy/ieTe 3HATh JIOCTATOYHO /ISt TOTO, YTOOBI CO3/aBaTh cOOCTBEHHbIE 2D-UTpPbI
¢ ucrosb3oBanueM Pygame.

Bm3yan n3auna AaHHbIX

ITpoekr Data Visualization maunnaercs c riaser 15. B aToM 1mpoexTe Bbl HayunuTech
reHeprupoBaTh JaHHBIE W CO3/[aBaTh NPAKTUYHbBIE, 9JeTaHTHbIe BU3YaTU3alu 9TUX
JaHHbIX C MCIo/Ib3oBanueM nakeros matplotlib u Pygal. I'nasa 16 mayuur Bac paGorath
C TAaHHBIMU W3 CETEBBIX MCTOYHNKOB 1 TepPeZaBaTh X MaKeTy BU3yaTu3ariun s 10-
cTpoeHus rpaMKOB MOTOIHBIX IAHHBIX 1 KapThl ¢ HacesaeHreM Mupa. Hakonerr, riasa 17
IIOKa3bIBaeT, KaK HallucaTh IIPOrpaMMy /Il aBTOMAaTUYeCKON 3arpy3Ky U BU3yaIu3aluu
nanHbIX. HaBbIKKM BU3YaIM3aIMK IPUTOAATCS BaM B U3y4eHUN 00JaCTH aHAIN3a JIaH-
HBIX — B COBPEMEHHOM MUPE 3TO YMEHUe I[EHUTCS OUeHb BBICOKO.

Beb-npunoxeHus

B npoexre Web Applications (riassr 18, 19 u 20) Mbl ipu momornu nakera Django cos-
TAJIIM TIPOCTOE BeO-TIPHUIIOJKEHTE JITTsT BeleHsT BeG-THEBHIKA MO TIPOU3BOTHHBIM TEMAM.
[Tosib30BaTe b CO3/IAET YUETHYIO 3AMIUCh C UMEHEM U T1apOJIeM, BBOJAUT TEMY U JI€JIaeT
3aMeTKH. BBl Takske HaydnTeCh PasBepPThIBATH CBOM MPHUJIOKEHUS TaK, YTOOBI C/IeaTh
UX TOCTYITHBIMU JIJII TOTEHIINATBHBIX MTOJIb30BAaTE e CO BCETO MUPA.

ITocite 3aBepiieHus IPOEKTA BB CMOKETE 3aHSATHCSI TIOCTPOEHUEM COOCTBEHHBIX MTPO-

CTHIX BeO-nipuiokenuit. Kpome Toro, Bl OyieTe roTOBBI K U3y4eHUI0 GoJiee CePhe3HbIX
PECYPCOB, TOCBSIMIEHHBIX MOCTPOEHIIO TPUIOKEHIH ¢ HCoIb30BaHeM Django.



[1poeKT I
MIHONNaHEeTHOe BTOPXXEHMe




Crpensowmnn kopabnb

Iasaiite cozmaanm cobetBenmyto nrpy! Mbr Bocmosb3yemcest Pygame — mogbGopKoit H-
TepeCHBIX, MOILHbIX MoyJell Python mis yipasienus rpaduKkoii, aHuMalei 1 gaxe
3BYKOM, YIIPOIIAOIIEH MOCTPOeHNe CI0KHBIX UTp. Pygame 6eper Ha cebst Takue 3a1a4m,
KaK TepeprcoBKa n300paskeHMiT Ha 9KPaHe, 4TO MO3BOJISIET BAM MPOIMYCTUTDH OOIBITYIO
4acTb PYTUHHOIO, CJI0KHOTO IIPOrPAMMUPOBAHUS U COCPEAOTOYUTHCS HAa BBICOKOYPOB-
HEBOM JIOTUKe UTPOBOU TMHAMUKU.

B s710ii T1aBe Ml HacTpouM Pygame u cozgaaum KopabJib, KOTOPbIH IBUKETCS BJie-
BO U BIIPaBO U CTpeJiser 110 [IPUKa3y 110Jb30BaTessd. B cienylomux AByX rjaaBax Bbl
coszaaute (JIOT MHOIJIAHETHOTO BTOPKEHUS, a 3aTeM 3aliMeTech BHECEHUEM yCOBep-
IIEHCTBOBAHUN — HANPUMep, OTPAHUYEHNEM KOJIMUYECTBA MOMBITOK U [00aBIeHTEM
TabJIUIIBI PEKOPIOB.

ITa raBa TakKe Hay4dnuT Bac YIIPaBJIATh GOJIBIIMMU IPOEKTaMU, COCTOSAIIUMU U3 MHOIHX
(aiinos. Mbl yacTo GyneM IIPOBOAUTD pe(aKTOPUHT U M3MEHATH CTPYKTYPY COMEPKU-
MOro (hailjIoB, 4TOObI IIPOEKT ObLI YETKO OPraHU30BaH, a Ko ocTaBaics 9(pheKTUBHBIM.

ITporpaMMupoBaHue UTP — WUEaNbHbBIN CII0CO6 COBMECTUTh U3YUEHHE SI3bIKA C Pas-
ByiedeHneM. Hanmcanue mpocToit UTpbl MOMOKET BaM MOHSTh, KaK THUITYTCs 1podec-
CHOHaJIbHbIE UTPBL. B mporiecce paGoThl HaJl 9TOI TJIaBOM BBOAUTE M 3aIlyCKalTe KO/,
4TOOBI TIOHTH, KaK KasKAblil GJOK KOJla y4acTBYeT B 00IeM UTPOBOM Ipoliecce. JKC-
HepUMEHTUPYIITe ¢ pasHBIMK 3HAUEHUSIMU ¥ HACTPOWKAMU, YTOOBI JIydllle TIOHATh, KaK
cliejlyeT OpraHu30BaTh B3aMOIEHCTBIE C TI0JIb30BAaTEIEM B BAIIUX COOCTBEHHBIX MIPaX.

NMPUMEYAHUE

Wrpa Alien Invasion cOCTOUT 13 MHOXECTBa (haiifioB; Co3aanTe B CBOEN CUCTEME HOBbIN KaTasor C Me-
HeM alien_invasion. YTo6bl koMaHabl import paboTanu npaBuibHO, BCe halsibl NPOEKTa AO/MKHbI Haxo-
[OWUTBCS B 3TOW narke.

[naHupoBaHWe npoekTa

HOCTpOEHI/Ie KPYIHOTO ITPOEKTa AOJIZKHO HAUMHATbCA HE C HallMCaHUS KO/la, a C TlJIaHn-
POBaHUMI. [Inan momozkeT Bam HaIIpaBUTDH YCUJINA B HYyKHOM HallpaBJIE€HUW 1 IIOBBICUT
BEPOATHOCTD YCHEITHOTO 3aBEPIICHUA ITPOCKTA.

I/ITaK, HaltniieM O6H.I6€ OIIMCaHWE UTPOBOTO IIPpOoIecca. XoTs 9TO onmMcaHue He 3aTpa-

TUBAET BCE aCHEKTbl UTPbI, OHO JA€T J0CTATOYHO YETKOE [PEJACTaBIEHIE O TOM, C YEro
HauuHaTh PabOTYy:
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Kaxxabll urpok ynpasnsieT kopabniem, KOTOpbIi HaxoAMTCs B CepeAuHe HWXKHEro Kpasi aKkpaHa.
Wrpok nepemelyaeT kopabnb BNpaBo ¥ BEBO K/IABWLIAMU YNPaBIEHUs UM KYPCOPOM; KaBuLia
«npo6en» ucnonb3yeTcs Ans CTpenb6bl. B Hauane urpbl GnoT NpuLlenbLEB HAXOAUTCS B BEPXHEN
YacTu 3KpaHa M MOCTENEHHO OMyCKaeTcsl BHW3, TakXe CMellasicb B CTOPOHY. Mrpok BbiCTpenamu
YHUUTOXAeT npuwenbues. Ecnu emMy ynaetcs cbuTb Bcex nNpuLlenbLeB, NOSBASETCS HOBbIN ¢hnoT,
KOTOpbIV ABMXKETCs BbicTpee npeabiaylero. Ecnv npuienel ctankmBaeTcs ¢ kKopabnem urpoka umm
[IOXOZMUT [10 HWXKHErO Kpasi 3KpaHa, Urpok TepsieT kopabsnb. Ecin urpok TepsieT Bce Tpu kopabns,
urpa 3akaHumBaeTcs.

B niepBoii hase paspaboTK MbI CO3aAUM KOPaOJib, KOTOPBIH MOJKET IBUTATHCS BITPABO
u BJieB0. KopabJib IOJUKEH CTPEJISATH U3 MYIIKU, KOT/Ia UTPOK HAKMMAeT KJIABUIITY <IIPO-
Gen». Kora ato moBejieHre Oy/1eT peain30oBaHo, MBI CMOKEM 3aHATHCS TPUIIETbIIAME
1 10pabOTKOM UTPOBOTO TIPOTIECCA.

YcTaHoBKka Pygame

IIpesx e yem GpaThes 3a IPOrpaMMUPOBANe, yCTaHOBUTE IakeT Pygame. Huske omucan
mpoitecc ycranoBku B Linux, OS X u Microsoft Windows.

Ecan BbI ucniosibayere Python 3 B cucreme Linux wiu ecm Bl paboraere B OS X,
JUIST yCTAaHOBKY Pygame McIosb3yeTcst pip — IporpamMMa, yIIPaBJIsTIoNas 3arpy3Koi
u ycranoBkoii makeros Python. TTporieypa ycTaHOBKY TAKETOB € UCHOJIb30BAHUEM Pip
oTIMIcaHa HITKE.

Ecsm Bb1 ucnosibayere Python 2.7 B cucreme Linux nim ecaiu Bbl pabotaere 8 Windows,
IS yeTaHOBKH Pygame mporpaMma pip Bam He onago6utcst. Bmecto atoro mepeiiaunre
K paszeny «Ycranoka Pygame B Linux» (c. 229) ninu «¥Ycranoska Pygame B Windows»
(c. 231).

MPUMEYAHMUE

[anee nNpuBoAsTCS MHCTPYKLMM MO YCTaHOBKE pip BO BCEX CUCTeMax, MOTOMY YTO 3Ta NporpaMma noHa-
[o6UTCS BaM Anst BU3yanu3aumu JaHHbIX M BEG-NPUNOXEHUIA. VIHCTPYKLUMKM Takoke AOCTYMHbI MO aapecy
https://www.nostarch.com/pythoncrashcourse/. Eciv y Bac BO3HUKHYT NpobneMbl C MHCTPYKLMSAMM, Mpu-
BeZIeHHbIMW HUXKeE, MONpo6yiTe 3arpy3nTb MHCTPYKLWK C CaliTa — BO3MOXHO, OHM cpaboTaloT.

YcTaHoBka naketoB Python ¢ ucnonb3oBaHueM pip

B nocsienaux Bepeustx Python pip ycranaBimBaeTcst aBToMaTHueCK, IO9TOMY CHAYasIa
IIPOBEPbTE, IIPUCYTCTBYET JIM 9Ta IporpamMmMa B Baiueii cucreme. B Python 3 nporpamma
pip MHOT/Ia HAa3bIBaeTCA Pip3.

Mposepka pip B Linux n OS X

OTKpoiiTe TepMUHATBHOE OKHO U BBEAWTE CJAEAYIONTYTO KOMAH/LY:

$ pip --version
©® pip 7.0.3 from /usr/local/lib/python3.5/dist-packages (python 3.5)
$
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Econ B Batieii cucreMe yctaHoBIeHA TOJBKO ofiHa Beperst Python u BBI omyunm npu-
MEPHO TaKOH pe3yJibTaT, IEPEXONTE K pasziesy «Y craHoBKa Pygame B Linux» (c. 229)
wm <Y cranoska Pygame B OS X» (c. 230). Ecau BbI mostyunte coobruenne 06 ommoxe,
nonpodyiiTe BBecTH M Pip3 BMecTo pip. Eciii HU ojiHa Bepcust He yeTaHOBJICHA B BAIIEil
cucreMe, 00paTuTeCh K pasjeny «YcraHoBka pip» (c. 228).

Ecjii B Bateil cucreMe yCTaHOBJIEHO HECKOJIBKO Bepcuii Python, mposepbre, 4TO MpO-
rpaMMa pip cBsi3aHa ¢ UCTIOJb3yeMOl Bepcueit — Harpumep, Python 3.5 @. Eciau mpo-
rpaMma pip cBsi3aHa ¢ IPaBUJIbHOI BepCHel, epexoinTe K paszery « Y cTaHoBka Pygame
B Linux» (c. 229) nnu «Ycranoska Pygame B OS X» (c. 230). Ecsin Bepcust HenrpaBuiib-
Hast, TOTpoOyiiTe BBeCTH MM pip3 BMecTo pip. Ecoin o ojtHa komar/a He paboTaet st
Baiieii Bepcun Python, o6parurech K paszeny «YcraHoBKa pip» (c. 228).

Mposepka pip B Windows
OTKpoiiTe OKHO KOMaH/IHOW CTPOKY U BBEIUTE CJIEYTONTYI0 KOMAH/LY:

$ python -m pip --version
©® pip 7.0.3 from C:\Python35\1lib\site-packages (python 3.5)
$

Eciu B Bamieii cucreme ycraHoBJIeHa TOJIbKO oHa Bepcust Python, u BbI momyunin
IIPUMEPHO TaKOil pe3yibTart, IepexoJnTe K paszeiy «YcraHoBka Pygame B Windows»
(c. 231). Ecm Bbl nosryuure coobienue o6 oubke, monpoOyiiTe BBECTH UM Pip3 BMe-
cro pip. Eciivt Hu ojiHa Bepcust He yCTaHOBJIEHA B Ballleil ClCTEME, 00PaTUTECh K PAsIENy
«¥Ycranosxa pip» (c. 228).

Ecui B Bamieil cucremMe ycTaHOBJIEHO HECKOJIbKO Bepcuii Python, mposepbre, 4TO 1IpoO-
rpamMMa pip cBsi3aHa C MCIIOJb3yeMoil Bepcueid, Harpumep Python 3.5 @. Ecou mpo-
rpaMMa pip cBg3aHa ¢ IPaBUJIbHON BepcHell, TiepexoiuTe K pasneny «Y cranoBka Pygame
B Windows» (c. 231). Eciiu Bepcust HenpaBu/IbHast, HOIPOGYHTE BBECTH UMS PiPp3 BMECTO
pip. Ecain nu ogna komanga me paboraer 11 Bameli epcun Python, o6paturecs k cie-
JIYIOIIEMY pasfiesly «Y CTaHOBKa pip».

YcTaHoBKa pip

Yro6bl yeTaHOBUTD pip, 0OpaTutech 110 azapecy https;//bootstrap.pypa.io/get-pip.py. Co-
xpanwurte Baiinr, ecau Bam Oyzet npeioskerno. Eciu oz get-pip.py mosisurcst B Gpaysepe,
CKOTIMPYITE KOJI B TEKCTOBBIN PEAKTOP U cOXpaHuTe B aiijie ¢ umeHeM get-pip.py.
I[Tocse Toro Kak mporpamma get-pip.py Gy/IeT coxpaHeHa Ha BallieM KOMITBIOTEPE, ee He-
06X0aMMO OyIET 3aIyCTUTh ¢ AIMUHUCTPATUBHBIMU TPUBUJIETUSIME, TOTOMY 4TO Pip
GyJIeT ycTaHABJIMBATh HOBBIE TIAKETHI B Ballieil cucreme.

NMPUMEYAHUE

Ecnv Bbl He Hawnu nporpammy get-pip.py, obpatutecb no agpecy https://pip.pypa.io/, wenkHute
Ha ccbinke Installation Ha neBoli naHenu, a 3atem B pasgene Install pip nepeiiamTe no ccbinke ans 3a-

rpysku get-pip.py.
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YcraHoBka pip B Linux n OS X

Yro0bI 3aycTUTh get-pip.py ¢ AIMUHUCTPATUBHBIMU TIPUBUJIETUSIMU, BBEAUTE CJIEIY-
IONYI0 KOMaH/Y:

$ sudo python get-pip.py

MPUMEYAHMUE

Ecnm TepMUHanbHbIN ceaHc Bbin 3anyLleH koMaHaol python3, ucronb3ayiite komMaHay sudo python3 get-
pip.py.

[Tocse BoITIOIHEHWST TIPOTPAMMBI BBE/IMTE KOMaH/Ly pip --version (ujm pip3 --version),
4TOOBI yOEUTHCS B TOM, UTO MIPOrpaMma pip Obliia yecTaHOBJIEHA TIPABUIBHO.

YcraHoBka pip B Windows

Yro6bl 3ayCTUTH get-pip.py, BBEAWTE CIEAYIONYI0 KOMaH/Y:

$ python get-pip.py
Ecom JUIS 3allyCKa PythOIl B TepMUHaAJIE UCIIOJb30Ba/IaCh ApyTrada KOMaH/ia, IPOCJaeInTE
3a TeM, 4TOObI IIporpaMma get-pip.py salyckaaach 9Toi sKe KOMaHIOl — HalpUMep,
python3 get-pip.py nau C:\Python35\python get-pip.py.
[Tocne BBITIOTHEHWS TPOTPAMMBI BBEZINTE KOMaHAY python -m pip --version, 4TOObI
yOeauThCs B TOM, YTO IIpOrpamMMa pip Obljia yCTaHOBJIEHA [IPABUJIBHO.

YctaHoBka Pygame B Linux

Ecom Bo1 ucnionibayere Python 2.7, yeranosure Pygame rmpu oMoIu MeHeKepa Tiake-
ToB. OTKpO#iTE TEPMUHAIBHOE OKHO U BBEAUTE CJIEYIONIYIO KOMAH/Y, KOTOPAsI 3arpy3uT
u ycTaHOBUT Pygame B Bareii cucteme:

$ sudo apt-get install python-pygame

[IpoBepbTe MPaBUIBLHOCTh YCTAHOBKYU B TEPMUHAJIBHOM CEAHCE; JIJISI ITOTO BBEIUTE
CJIeTYIONIYI0 KOMaH/IY:

$ python
>>> import pygame
>>>

Eciii HUKaKKMX JOIOJHUTEbHBIX COOOIEHUI HeT, 3HaUUT, UMIIOPTUPOBaHue Pygame
MPOIILJIO YCIIENTHO, U Bbl MOKETe MePeXOo/iuTh K pazjeny «Cozanue npoeKkTa Urpbi»
Ha c. 231.

Ecui BB nictionibayere Python 3, iporiecc cocTonT U3 ABYX MIar0B: yCTAHOBKY OUOJIHO-
TEK, OT KOTOPBIX 3aBUCHT Pygame, u 3arpysku/ycranoBku Pygame.

Yro6b1 yeranoBuTh 6ubaoTeKy, HeoOxoaMble Pygame, BBeInTE CIEAYIONUIYIO KOMAHILY
(ecyu B Ballieii cucTeMe UCTIOJIb3YeTCsT JIPyTast KoMaH 1a, HanpuMep python3.5, samenmnre
python3-dev Ha python3.5-dev).

$ sudo apt-get install python3-dev mercurial
$ sudo apt-get install libsdl-imagel.2-dev libsdl2-dev libsdl-ttf2.0-dev
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ITH KOMaH/[Bl YCTAHOBAT OUOINOTEKH, HEOOXOMMBIE 7Sl YCIICHTHOTO 3aMyCKa UTPBI
Alien Invasion. EcJizt BbI XOTHTE BKJIIOYUTH PACIIUPEHHYIO (DYHKITMOHAIBHOCTH Pygame
(HampuMep, BO3MOKHOCTD TOOABIEHST 3BYKOB), T0OABbTE caeayome GHOINOTEKN:

$ sudo apt-get install libsdl-mixerl.2-dev libportmidi-dev
$ sudo apt-get install libswscale-dev libsmpeg-dev libavformat-dev libavcode-dev
$ sudo apt-get install python-numpy

Tereps ycranoBute Pygame cieyiomeii komauol (MCmorb3yiiTe pip3, ecu aTa Ko-
MaH/la COOTBETCTBYET Balllell CUCTEME):

$ pip install --user hg+http://bitbucket.org/pygame/pygame

ITocite HEGOIIBIION May3bl TTPporpaMMa coodbInaer, kakue GuOInoTeKH ObIIN HalIECHBL.
Haxwmure Enter, gaske eciu HekoTOpble 6UGIMOTEKN OTCYTCTBYIOT. BbI yBUANTE CO-
obtiteHue 00 yCIENnTHoi yctaHoBKe Pygame.

Yt006bI IPOBEPUTD PABUIBHOCTD YCTAHOBKH, OTKPONTE TEPMUHAIBHBIN CEaHC U MOTIPO-
Oyiite umMnopTupoBarb Pygame:

$ python3
>>> import pygame
>>>

Ecsin umnoptupoBanue mpormio HOpMaibHo, TepexoiuTe K paszeny «Cosnanue mpo-
eKTa UTphl» Ha c. 231.

YcraHoBka Pygame B OS X

JlJist yCTAaHOBKHM HEKOTOPBIX MAKETOB, OT KOTOPBIX 3aBUCHT Pygame, BaM moHago0uTCst
meneprep nakeros Homebrew. Eciin B Baiieil cucreme oH eliie He yCTaHOBJIEH, 0Opa-
HIaiTech K NPUJIOKEHHUIO A 32 MHCTPYKITUSIMU.

Yr00bl yCTaHOBUTH OMOIMOTEKH, OT KOTOPBIX 3aBUCUT Pygame, BBeUTE CJIEAYIOIYO
KOMaH/Ly:

$ brew install hg sdl sdl_image sdl_ttf

Komanza ycranasauBaer 6ubimorexu, HeoOxoaumbie st Alien Invasion. B mpouecce
YCTAHOBKY Kak[0H OMOIMOTEKN Ha SKpaHe JMOJKHA BBIBOAUTHCS COOTBETCTBYOIIAST
nHpOopMAaIIus.

Eca Bbl XOTUTE BKJIIOUUTDH PACHIMPEHHYIO (DYHKIMOHAILHOCTD (HAIIPUMED, BO3MOK-
HOCTb 100aBJIeHUs 3BYKOB), 100aBbTe elle ABe OMOIMOTEeKM:

$ brew install sdl_mixer portmidi

Ycranosute Pygame cienytomieit komaHol (UCIOab3yiTe pip BMECTO pip3, ecJi Bbl
ucnoassyere Python 2.7):

$ pip3 install --user hg+http://bitbucket.org/pygame/pygame

YT00bI TPOBEPUTH TIPABUIBHOCTD YCTAHOBKH, OTKPONUTE TEPMUHANBHBIN CEaHC ¥ TI0-
npobyiiTe uMnoprupoBaTh Pygame (ucrosbayiite python BMecto python3, eciu Bb
ucnosbsyere Python 2.7):
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$ python3
>>> import pygame
>>>

Ecau umnopTupoBanue Ipoliio HOPMaJIbHO, IiepexoiuTe K paszeny «Cosnanue mpo-
€KTa UTPhI».

YctaHoBka Pygame B Windows

ITpoekt Pygame pa3melien Ha caiite COBMECTHOTO MCIIOJIb30BaHus Kojaa Bitbucket.
Yro6el ycraHoBUTH Pygame juist Bateil Bepcun Windows, Haiinure Ha crpanute https.//
bitbucket.org/pygame,/pygame/downloads/ nporpammy ycranopku ajas Windows,
COOTBETCTBYIONIYIO Baiieil Bepcuu Python. Eciii BbI He HAIIIN TOAXOAAILYIO IIPOTPAMMY
ycTaHOBKH Ha caiite Bitbucket, mompobyiire ouckars o aapecy http.//www.lfd.uci.
edu/~gohlke/pythonlibs/#pygame.

Korpa mogxosuuii aiin Gyaer sarpysKeH, 3allyCTUTE IPOTrPAMMY YCTaHOBKH, €CJIH 9TO
baitsr ¢ paciupenuem .exe.

Ecim daitn umeet cyddukce .whl, ckonmupyiite ero B katasor mpoekta. OTKpoiiTe OKHO
KOMaH/IHOH CTPOKH, TiepeiiiuTe B ManKy, B KOTOPYIO ObLJI CKOMUPOBAH YCTAHOBOUHBII
MaKeT, ! BOCTIOIb3YHTeCh IIPOrPaMMOI pip /7T 3aITycKa YCTAaHOBKIL

> python -m pip install --user pygame-1.9.2a@-cp35-none-win32.whl

CospgaHne npoekTa urpbl

ITocTpoetine UTPBI HAYHETCS € CO3/IAHUST MYyCTOTO OKHa Pygame, B KOTOPOM TIO3iHEe
GyayT 0TOOpaKATHCS UTPOBBIE HJIEMEHTHI — TIPEKIE BCETO KOPAGJIb 1 TPHUIIEIbITHI.
Taxske UTpa T0JKHA peaTHpOBaTh Ha IEHCTBUS TOIH30BATENs, Ha3HAUATD IBET (hoHa
U 3arpysKath u3odpakeHe KopadJis.

Co3pnaHune okHa Pygame n obpaboTka BBOAA

HauneM c cosnanust mycroro okaa Pygame. Huke npuBejiena 6a30Basi CTPYKTYpa UTPHI,
HaNMCAaHHOH ¢ NCMOJIb30BaHNEM Pygame:

alien_invasion.py
import sys

import pygame

def run_game():
# MHuumanusmpyeT urpy u cosgaeT o6beKT 3KpaHa.
(1) pygame.init()
2} screen = pygame.display.set_mode( (1200, 809))
pygame.display.set_caption("Alien Invasion")

# 3anyck OCHOBHOIO LUMKJA WUrpbl.
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© while True:
# OTcnexuBaHue COObLITUIA KNaBMATYpbl U MblLK .

(4] for event in pygame.event.get():
(5] if event.type == pygame.QUIT:
sys.exit()
# OTOobpaxeHWe nocnesHero NPOPUCOBAHHOrO 3KpaHa.
6] pygame.display.flip()

run_game ()

[Iporpamma HaumHaeTcsl ¢ UMIIOPTUPOBAHUS MOYJISl sys U pygame. MoyJib pygame
COMEPKUT (DYHKITMOHATBHOCTD, HEOOXOAUMYTO JIJIST CO3/IaHUST UTPBI, & MOJYJb SYS
3aBeplIaeT Urpy 1o KOMaH/ie UTPoKa.

Wrpa Alien Invasion HaunHaeTcs ¢ onpezesenus ¢y run_game (). CTpoka pygame.
init() @ uHUIMAIU3UPYET HACTPOIKU, HeoOXoquMble Pygame s HOpMaJIbHOI pa-
60te1. B Touke @ BBI30B pygame.display.set_mode() cozmaer oToOpaskaeMyio 00JaCTh
screen, Ha KOTOPOW TIPOPUCOBBIBAIOTCST BCe Tpauieckre 2J1IeMEHThI UTPbl. APTyMEHT
(1200, 800) mpejcraBisieT coO0il KOPTEX, OMPEAENSIONIUN Pa3MePbl UTPOBOTO OKHA.
IlepenaBas ot pa3amepsnl pygame.display.set_mode (), MBI CO3/Ta€M UTPOBOE OKHO C TIIT-
punoii 1200 nukcenos u BeicoToi 800 nukcesoB. (Bbl MOJkeTe MI3BMEHUTH 9TU 3HAYEHUST
B COOTBETCTBUU C Pa3MepaMu CBOEro MOHUTOPA. )

OO6mbexT screen HasbiBaeTcst nogepxrnocmoto (surface). TloBepxuocTs B Pygame npes-
CTaBJISIET YaCTh 9KPaHa, Ha KOTOPOI 0TOOpaskaeTcst UrpoBOi asieMeHT. Kask bl ajieMeHT
B urpe (HalpuMmep, IpULIeNel] Ui Kopadib UTPOKa) IPeACTaBIeH OBEPXHOCTHIO.
IToBepxHOCTDH, BO3Bparmaemas display.set_mode(), peaCTaBISICT BCe UTPOBOE OKHO.
[Ipn akTrBU3aIMK UTPOBOTO IIMKJIA AHUMAITMH 3TA TIOBEPXHOCTh aBTOMATHUYECKH Tiepe-
PUCOBBIBAETCS TIPU KAXKIOM TTPOXOJIE ITUKJIA.

IIpoueccoM UTphl yIpaBJiseT UK while ©, KOTOPBINA COMEPKUT LUK COOBITUH U KOZ,
YIPaBJISIONIHiT 0OHOBICHUSIME 9KpaHa. CoOvimuem Ha3bIBACTCS ICHCTBYE, BBIOJTHSIC-
Moe I10JIb30BaTesIeM BO BpeMsl UTPbl (HAIlpuMep, HaxaTHe KJIABUIIN WU [lepeMelienne
MbItn ). UToObI Hallla TPorpaMMa pearupoBajia Ha COOBITHUS, Mbl HATUIIIEM YUK CO-
Ovimuil IJIs1 TPOCIYIIMBAHNsT COOBITUI W BBITTOJHEHUSI COOTBETCTBYIOIIEH OlepaIim
B 3aBMCUMOCTHU OT THIIA TIPOU3OTIEAIIETO COOBITHS. ITUM IIUKIOM COOBITUN SBISETCS
LIUKJI for B TouKke @.

YT06bl OJYYUTD TOCTYII K COOBITUSAM, OOHAPYKEHHBIM Pygame, Mbl UCIIOJIb3YeM METO/
pygame.event.get(). IIpu Jr060M COOBITHN KIABUATYPHI WM MBI OTpabaThIBaeT
UK for. B 9TOM 1MKIIe MbI IUIIEM CepPHIo KOMaH/ if 1719 oOHApyKeHns 1 06paboTKI
KOHKPETHBIX coObITuil. Harpumep, Korjia Urpok IieJIKaeT Ha KHOIIKE 3aKPbITHSA UTPOBOIO
OKHa, ITporpaMma 06Hapy>KI/IBaeT cobObITre pygame.QUIT, 1 IIporpaMMa BbI3bIBAET METO/]
sys.exit() st BbIXo/1a U3 Urpsl ©.

Brbi3oB pygame.display.flip() @ npukasbiBaeT Pygame oToOpasuTh mocjaeHuil OT-
PHICOBaHHbII 9KpaH. B 1aHHOM cilydyae TIpU KaskKJIOM BBITIOJHEHUH 1IMKIa while Oymer
0TOOPAKATHCS MYCTOM 9KPaH CO CTUPAHKEM CTaPOro 9KpaHa, Tak YTo BUEH OYIeT TOJIbKO
HOBBIY 9KpaH. [Ipu mepeMeniieHN UTPOBBIX 3JIEMEHTOB BBI3OB pygame.display.flip()
OyJIeT TIOCTOSTHHO OOHOBJISITH 9KPaH, 0TOOpasKkast UTPOBbIE 9JIEMEHTBI B HOBBIX MTO3HITU-
SIX U CKPbIBas cTapble M300pakeHUs; TAKUM 00pa3oM CO34aeTcsl WILTIO3KS TIaBHOTO
JNIBUKEHUS.
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[Mocnentsis cTpoka B 3TOM 6a30BOIT CTPYKTYPE BBI3BIBACT METOJ run_game (), KOTOPBIT
WHUIMAJIN3UPYET UTPY U 3AIyCKAeT OCHOBHON UK.

3alycture aTOT KOJI, U Bbl YBUJIUTE TIyCTOE OKHO Pygame.

HasHaueHue uBeta oHa

Pygame 110 yMOJIUaHIIO CO3/[aeT YE€PHBII 9KpaH, HO 3T0 GaHaIbHO. BoibGepem apyroii
1Bet hoHa:

alien_invasion.py

def run_game():
pygame.display.set_caption("Alien Invasion")

# HasHaveHue uBeTa ¢oHa.
o bg_color = (230, 230, 230)

# 3anyck OCHOBHOIO UMKAA WIpbl.
while True:

# OTcnexvBaHue COBLITUIA KNaBUATYpbl U MblM .

# Mpu KaxAoM Mpoxofe UMKNA MepepucoBbIBAETCA 3KPaH.
(2} screen.fill(bg_color)

# OTob6paxeHue nocnedHero NpPoOPUCOBAHHOrO 3KpaHa.
pygame.display.flip()

run_game()

Crauajia mporpaMmma cosJiaeT 1Bet (poHa u coxXpaHsieT ero B lepeMeHHoi bg_color @.
[IBeT mocTaTOUHO 3a/1aTH TOJBKO OJIUH Pa3, IOATOMY €T0 3HAYeHUE OTPEIEJISIETCS 10 BXO-
J1a B OCHOBHOU ITNKJI while.

IIBera B Pygame 3azatorcsa B cxeme RGB: TpolikaMu HHTEHCMBHOCTY KPACHOH, 3€I€HOH
U CHHEl COCTABJISIONINX I[BETA. SHAYEHUE KAXK/I01 COCTABJISIONIEN JIEKUT B IUANIA30HE
ot 0 1o 255. IIBetoBoe 3Hauenne (255, 0, 0) cooTBeTcTBYeET KpacHoMy 1BeTy, (0, 255,
0) — sesenomy u (0, 0, 255) — cunemy. Pasubie coderanust cocrassstionnx RGB mo3so-
JITI0T co3/1aTh /10 16 Musimmonos 11BetoB. B 1iseToBom 3Hauenun (230, 230, 230) kpacuas,
CUHSIS U 3eJIeHAsT COCTABJIAIONINE CMEITUBAIOTCA B PABHBIX JIOJIAX, JaBasi CBETJIO-CEPbIi
mBeT oHa.

B Touke @ axpan 3amosiHseTcs 1[BeTOM GoHa. [[J1s1 9TOTO BBI3BIBAETCST METO/L screen.
fi11(), TOIyYaroNuii BCEro OJIMH apryMeHT: 1IBeT (hoHa.

Co3pgaHue knacca Settings

Kaxprit pas, Korja B Hallly UTpy A00aBisteTcst HOBast (DYHKIIMOHATLHOCTD, TAKKE B Hee
00BIYHO 100ABIISFOTCST HOBbIE HACTPOUKY (MapaMeTpbl KoHdurypamun). BMecto Toro
4T00BI 100OABIATH HACTPOIKHU B KOJE, Mbl HAIIMIIEM MOYJIb C UMEHEM settings; 9TOT
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MO[yJib COZIEPKUT KJIacC C MMEHeM Settings /I XpaHeHUs BcexX HacTpoek. Takoe
peltenye MO3BOIUT TiepefiaBaTh OMNH 0OHEKT BMECTO MHOKECTBA OT/IETHHBIX HACTPO-
ek. Kpome ToTo, OHO yIIpoIiaer BbI30BbI (DYHKIWI 1 yIIPONIaeT U3MEHEHNE BHEITHETO
BUJIa UTPBI C POCTOM MpoeKTa. YToObI BHECTH U3MEHEHUST B UTPY, OCTATOYHO OyeT
U3MEHUTh HEKOTOPBIE 3HAUYCHS B Settings.py BMeCTO TOTO, YTOOBI HCKATh Pa3HbIe Ha-
CTpOHKM B (aiiynax.

Ncxomnasa Bepcusd Kacca Settings BBITVIAAUT TaK:

settings.py

class Settings():
"""Knacc AnAa XpaHeHuAa BcCex HacTpoek urpol Alien Invasion.™"""
def __init_ (self):
"""MHUUManM3npyeT HaCTPOWKW MUTpbl.
# MapameTpbl 3KpaHa
self.screen_width = 1200
self.screen_height = 800
self.bg color = (230, 230, 230)

YT00bI CO3/1aTh IKIEMILISIP Settings 1 MCIIOIB30BATH €0 Il 0OpallleHs K HACTPOKaM,
BHecHTe u3MeHeHus B alien_invasion.py:

alien_invasion.py

import pygame
from settings import Settings

def run_game():
# WHuumanusupyeT pygame, settings u obbekT dKkpaHa.
pygame.init()
ai_settings = Settings()
screen = pygame.display.set_mode(
(ai_settings.screen_width, ai_settings.screen_height))
pygame.display.set_caption("Alien Invasion")

®e

# 3anyck OCHOBHOrO UMKNa WUrpbl.
while True:

# Mpn Kaxaom npoxofe LUMKA nepepucoBbiBAeTCA 3KPaH.
(3] screen.fill(ai_settings.bg_color)

# OTOb6paxeHue MnocsefHero NpopUCOBAHHOrO 3SKpaHa.
pygame.display.flip()

run_game()

Kiracc Settings ummnoprupyercst B OCHOBHOU (haiisr IIPOTpaMMBbl, TIOCJIE YeTO TIPorpaMmma
CO3/1aeT DK3EMILIAP Settings M cOXpaHdAeT ero B ai_settings mocse BpI30Ba pygame.
init() @. ITpu co3nanuu sKpaHa @ UCIIOIB3YIOTCS aTPUOYThI screen_width 1 screen_
height oObekTa ai_settings, mocie uero 0ObEKT ai_settings TakiKe UCIIONb3YETCS ST
MoJryyeHust 1Beta (poHa pu 3a10JTHEHUH dKpaHa ©.
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[lobaBneHne n3obpaxeHns kopabns

A rerrepb 106aBUM B UTPY KOCMUYECKUET KOPAOJIb, KOTOPBIM YIIPaBJIsAET UTPOK. UT0Ob!
BBIBECTH €0 Ha OKPaH, MbI 3aTPy3UM U300paskKeHHe, IOCIIE YEr0 BOCTIOIB3YEMCsT METO/IOM
Pygame blit() sist BBIBOJIa M300pasKEHUS.

Boibupast rpaduky st cBoux Urp, 06s13aTesibHO obpaiiaiite BHUMaHIE HA YCIOBUS JIKi-
riensupoBanvst. CaMblii Ge301aCHbI U JIeeBbIil HAYAIBHBIN BADHAHT — UCIOJIb30BAHIE
GecriaTHON rpad KK ¢ TaKUX CallTOB, Kak http.//pixabay.com/.

B urpe MOKHO MCIOJIB30BATh MPAKTHYECKH JIF0ObIe Tpadudeckue (hopMaThl, HO MPOIIe
BCET0 MUCITI0JIb30BaTh (haiiyiel B hopmaTe .bmp, motomy uto atot hopmat Pygame 3arpy-
skaeT 1o ymosrdanuio. M xorsg Pygame MOKHO HACTPOUTH JIJIsT IPYTUX TUTIOB (haiiios,
HEKOTOPbIE THUIThI 3aABUCST OT YCTAHOBKU HA KOMIIBIOTEPE OTIPE/IEIEHHBIX IPadUyecKux
6ubauorek. (BonbimHCTBO N306pakeHNH, KOTOPbIE BbI HaiiieTe, uMeioT (hopmMar .jpg,
.png wiu .gif, HO MX MOKHO 1peoOpas3oBaTh B (OPMaAT .bmp IpK MOMOIIM TaKKX HPO-
rpamm, kak Photoshop, GIMP wiu Paint.)

O6parute ocoboe BHIMaHIe Ha 11BeT (hoHa Barero nsobpaxkenust. [Tompodyiite HaliTu
(aiir ¢ mpospaurbiM (GOHOM, KOTOPBIl MOKHO 3aMEHUTD JIIOOBIM I[BETOM (DOHA B Tpa-
duueckom peraxrope. UTo6bI Batiia UTpa XOPOIIIO CMOTPENACK, TIBET (hOHA M300pasKeH st
TIOJIKEH COOTBETCTBOBATH 11BETY (hoHa Urphbl. Takske MOKHO 107106paTh 1BET (hOHA UTPhI
o1, 1iBeT (hoHa M300paKeHusl.

B urpe Alien Invasion ucnonbsyercs daiin ship.omp (puc. 12.1), KoTOpbIA MOKHO 3arpy-
3UTb B YMCJIE PECYPCOB KHUTH 110 afpecy https://www.nostarch.com/pythoncrashcourse/.
[IBet dona daiina cOOTBETCTBYET HACTPOIKAM, NCTIOJAB3YeMbIM B TipoekTe. Coznalite
B TJIaBHOM KaTaJsore ripoekTa (alien_invasion) kartasor ¢ mmenem images. CoxpanuTe ¢aiin
ship.bmp B kaTasore images.

Puc. 12.1. Kopabnb anst urpbl Alien Invasion
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Co3pgaHue knacca Ship

[Tocae Toro kak uzoGpakenue KopabJist BBIOPAHO, €ro HEOOXOANMO BBIBECTH Ha SKPaH.
Jlnst paboThl ¢ KOpabieM MBI HAMTMIIIEM MOAYJIb ship, comepskarmuii kirace Ship. IToT
KJIACC peamn3yeT OOIBIIYIO 9aCTh TOBEAEHUsT KOPAGIIs.

ship.py
import pygame

class Ship():
def __init_ (self, screen):

"""MHuumanusnpyeT Kopabnb M 3ajaeT ero HayvyasibHyHw MO3ULMK.
self.screen = screen

# 3arpyska usobpaxeHua Kopabna u mnosydeHue npAMOYrosbHUKA .
self.image = pygame.image.load('images/ship.bmp")
self.rect = self.image.get_rect()
self.screen_rect = screen.get_rect()
# Kaxzpli HOBbIi KOpabnb NOABNAETCA Yy HUXHEro Kpas 3SKpaHa.
self.rect.centerx = self.screen_rect.centerx
self.rect.bottom = self.screen_rect.bottom

def blitme(self):
"""PucyeT kopabnb B TeKylen nosuuuu.
self.screen.blit(self.image, self.rect)

® © o0

Cnauasa mporpaMMa UMIIOPTUPYET MO/LyJIb pygame. Meton __init_ () xiacca Ship mo-
JIy4aerT JBa apaMeTpa: CChIKY self u 00beKT screen, Ha KOTOPOM BBIBOIUTCS KOPalJib.
3arpyska n300paskeHus BbIIOJHAETCS BbI30BOM pygame.image.load() @. DyHkuus
BO3BpAILAET [IOBEPXHOCTD, IPEACTABJIAIONIYI0 KOPaO/ib; IOMYYeHHbI 0ObEKT COXPAHSI-
ercd B self.image.

ITocse Toro Kak m3obpakeHne OyAET 3aTPY/KEHO, METO get_rect () MCMOMB3YETCS
ISt TIoJtydeHst atpubyTa rect nosepxHoctu @. Qe us hakropos s deKTUBHOCTH
Pygame 3akiiouaercs B TOM, YTO IPOTPAMMUCT MOSKET BBITIOJHATH OIIEPAIIUU C UTPOBBI-
MM 2JIeMEHTaMH KaK € IPSIMOYTOJIBHUKAMH JIa’Ke B TOM CJTydae, ecIi OHU UMEIOT IPYTYIO
opmy. Onieparu ¢ TpAMOYTOTbHUKAMI 3((DEKTUBHBI, TIOTOMY YTO MTPSIMOYTOJBbHUK —
mpocrast reomerpudeckast purypa. OObIIHO 3TOT MOAX0 PAOOTAET JOCTATOUHO XOPOIIO
U UTPOKM He 3aMeYaloT, YTO POrPAMMa He OTCJIEKUBAET TOUHYIO T€OMETPUYECKYIO
(hopMy Kaxk10T0 UTPOBOTO JIEMEHTA.

ITpu pabote ¢ 06BEKTOM rect JJIsT BAC JOCTYIHBI KOOPAUHATHI X Uy BEPXHEH, HIKHEN,
JIEBOHM ¥ MPaBOi CTOPOH, a Takke 1eHTpa. [[pucBanBas ao6bie 13 ITUX 3HAYECHUT, BbI
3a/1aeTe TeKYILYIo IO3UIHUIO IPSMOYTOJIbHUKA.

MecToHaxosK/IeHNE TIEHTPA UTPOBOTO 3JIEMEHTA OTIPEENSIETCsT aTpUOyTaMu center,
centerx uau centery npamMoyrojbiuka. CTOPOHBI OIPeNeIsioTes aTpudyTaMu top,
bottom, left u right. /Ijis M3MeHeHUs TOPUBOHTAIBHOTO WU BEPTUKAIBHOTO pac-
MOJIOKEHUsI IPSIMOYTOJIBHUKA OCTATOUHO 3a/aTh aTPUOYTHI X U y, COAepsKaline
KOOPZMHATBI JIEBOTO BEPXHErO yria. ITU aTpuOyThl N30aBJILIOT BaC OT BHIYUCICHUIA,
KOTOPbIE paHblile pazpaboTyrKaM UTP IPUXOANIOCH BBIIIOJIHATh BPYYHYIO, IPUTOM
JOCTaTOYHO YacTo.
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MPUMEYAHMUE

B Pygame Havano koopauHat (0, 0) HaxoanTCs B IEBOM BEPXHEM YTy 3KpaHa, a OCY Hamnpas/ieHbl CBEPXY
BHM3 1 CfieBa Hanpaso. Ha akpaHe ¢ pa3mepamu 1200 Ha 800 Hayano KoopAMHAT pacrnosnaraeTcs B 1IEBOM
BEPXHEM YI/y, @ NpaBblii HYUXXHWUIA yron uMeeT koopamHaThl (1200, 800).

Kopabub 6yier pactiosiokeH B cepe/iiHe HUKHel cTOpoHbI 9kpana. [/t 3T0T0 MbI cHa-
YaJia coxpaHsieM MPsSIMOYTOJIbHUK 9KpaHa B self.screen_rect ©, a 3ateM npucsanBaem
self.rect.centerx (KoOpaMHaTa X IIEHTPA KOPabJis) 3HAYECHUE anI/I6yTa centerx mps-
MOYTOJIbHUKA 9Kpana @. ATpubyTy self.rect.bottom (KoopanHaTa y Hr3a Kopabist)
NpUcBanBaeTcs 3HadeHre arpubyra bottom IPAMOYTONIbHUKA SKpaHa. Pygame ucroib-
3yeT 9Th aTprOyThI rect Jist MO3UIIMOHUPOBAHUS U300paskeHUst, YTOOBI KOPalJb ObLI
BBIPOBHEH 10 I[EHTPY, a €T0 HIJKHUI Kpaii COBIMAIal ¢ HUKHUM KPaeM aKpaHa.

B touke © ornpeensiercst MeTos blitme (), KOTOPBI BBIBOJUT 1/1306pa>1<eH1/Ie Ha 9KpaH
B IIO3UIIAN, 3QlaHHOI self.rect.

BbiBOA KOpabnsa Ha 3kpaH

M3mennM miporpammy alien_invasion.py, 4ToObl B Hell co3aBasicst KopabJib (9K3eMILISIP
Ship) u BbI3BIBAJICS MeTO/ blitme () Kacca Ship:

alien_invasion.py

from settings import Settings
from ship import Ship

def run_game():
pygame.display.set_caption("Alien Invasion")

# Co3paHue kopabna.
(1 ship = Ship(screen)

# Start the main loop for the game.
while True:

# Mpn Kaxaom mpoxofe LUWKAa MNepepucoBbIBAETCA 3KPaH.
screen.fill(ai_settings.bg_color)
2] ship.blitme()

# OTob6paxeHue nocnedHero NpPoOpUCOBAHHOrO 3KpaHa.
pygame.display.flip()

run_game()

[Tocuie coznanmst sKpana ImporpaMmma UMIIOPTUPYET KJIacc Ship 1 CO3/1aeT ero aK3eMILIISIP
(c mmeneM ship). ITO MOJKHO TTPOUCXOAUTD /IO HAYaJa OCHOBHOTO 1UKJa while @,
4TOOBI IIPU KaXKI0M IIPOXO/IE LMK/ He CO3/1aBaJICsl HOBbI aKk3eMILIap Kopadus. TolOb!
nepeprcoBarb KopabJib Ha 9KpaHe, Mbl BbI3blBaeM ship.blitme() mocJjie 3amojHeH st
(ona, Tak uTO KOpabJib BHIBOAUTCS TOBEPX (hoHa @,

Ecau 81 3ammycTuTe alien_invasion.py ceiiuac, BbI yBUANTE ITyCTOW UTPOBOU 9KPaH, B II€H-
TPe HUYKHEH CTOPOHBI KOTOPOTO HaXoAUTCst Kopabub (puc. 12.2).
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Puc. 12.2. Kopabsb B cepeanHe HDKHEN CTOPOHbI 3KpaHa

PedakTopuHr: mogynb game_functions

B 6ompimux mpoekTax mepes 106aBIeHIeM HOBOTO KO/[a YacTO MPOBOAUTCS pedharTo-
PHUHT y’Ke HallMCAaHHOTO Koja. PehakTOpUHT ynpolaeT CTPyKTYpy CYIIECTBYIONIETO
KO/la M lasibHelIIee pa3BuTHeE TTPOeKTa. B aTOM pasjiesie Mbl CO3/1aIMM HOBBINT MOJTYJIb
game_functions st XpaHenus: GyHKINH, 0OecednBaoNmx paboTy urpsl. Moaymb
game_functions NpesoTBpaTUT Ype3MepHoe pazpactanue alien_invasion.py u czesaet
soruky alien_invasion.py 6oJiee IpoOCToii 1 MOHATHOIA.

®yHKkuma check_events()

Haunem ¢ epeMenien st Ko/ia yIpaBIeHust COOBITHSIMU B OTAETBHYIO (QYHKITNIO check_
events(). Tem cambiM BBI yripocTuTe run_game() U M30JUPyeTe IUKJ YIIPABIEHUS
COOBITUSIME OT OCTAJIBHOTO Ko/a. MI30JIs111s1 IIKJIa COOBITHIT TO3BOJIUT OPraHU30BaTh
yTIpaBJieHne COOBITHSMI OTIEIBHO OT IPYTUX ACTIEKTOB UTPhI (HATPUMED, OOHOBJICHS
9KpaHa).

[Tomectum check_events() B OTJeJbHbBIN MOYJIb C UMeHeM game_functions:

game_functions.py
import sys

import pygame

def check_events():
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"""0bpabaTbiBaeT HaxaTUA KNaBWW U COGLITUA MbILK.
for event in pygame.event.get():
if event.type == pygame.QUIT:
sys.exit()

ITOT MOZLYJIb UMIIOPTUPYET MOLYJIU Sys U pygame, CIOJIb3yeMbI€e B K€ 00pabOTKY
cobbituit. Ha 1anHbIil MOMEHT 9Ta (DYHKIIHSI He TT0JIyJaeT ITapaMeTpoB, a ee TeJIo KOIu-
pyercs U3 HuKJjia cobbITnii B alien_invasion.py.

Tenepp usmenum oz alien_invasion.py, 4To6bl OH UMIIOPTUPOBAJ MOAYJb game_
functions, 1 Mbl 3aMeHUM LUK COOBITUI BbI30BOM check_events():

alien_invasion.py
import pygame

from settings import Settings
from ship import Ship
import game_functions as gf

def run_game():
# 3anyck OCHOBHOrO LUMKNa WUrpbl.
while True:

gf.check_events()

# Mpu Kaxaom npoxofe LMKSA NepepucoBbiBAaeTCA SKpaH.

VmniopTupoBaTh MOLYJTh Sys MPSIMO B TJIaBHbIN (haiisl B IPOTPAMMBbI Y3Ke He HYKHO, 110~
TOMY YTO OH Ceifuac UCIOJIb3yeTcs TOJNbKO B MOIyJie game_functions. mmoptupyemomy
MOjLyJIt0 game_functions st yIo6CTBa MPUCBAMBAETCS TICEBAOHUM gf.

®dyHkums update_screen()

Jliist majibHeliero yrnpoieHus run_game () BBIIEJUM KO OOHOBJIEHUS 9KPaHa B OT-
nebHyto pyHkiuio update_screen() B game_functions.py:

game_functions.py

def check_events():

def update_screen(ai_settings, screen, ship):

"""O06HOBNSET U306paXeHUss Ha dKpaHe M OTOobpaxaeT HOBbIA SKpaH.
# Mpu Kaxaom npoxofe LMKAA NnepepucoBbiBaeTCA 3KpaH.
screen.fill(ai_settings.bg_color)
ship.blitme()

# OTob6paxeHue nocnefHEro NpPoOPUCOBAHHOrO 3KpaHa.
pygame.display.flip()

Hoasa ¢ynkius update_screen() noJsiydaer Tpu napaMmerpa: ai_settings, screen
u ship. Terepb HeOOXOAMMO 3aMEHUTH LUK while 13 alien_invasion.py BbI30BOM update_
screen():
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alien_invasion.py

# 3anycKk OCHOBHOIO LMKNAA MUrpbl.
while True:
gf.check_events()
gf.update_screen(ai_settings, screen, ship)

run_game()

Itu 1Be GYHKIUK YIIPOIIAIOT LUK/ while 1 1polecc pajbHeiineil paspabotku. Bob-
1mast 4acTh PaboThl OY/IET BBITIOHATHCS HE B run_game (), a B MOJIyJie game_functions.

Tak Kak MbI PEIITIIN HAYaTh PAOOTY ¢ KOIOM € OHOTO (haiijia, MbI He CTaJIN BBOAUTH MO-
IyJb game_functions ¢ caMoro Havasa. JTa MoCJae/[0BATeIbHOCTB 1aeT TIPEe/ICTABICHIIE
0 peaJibHOM TIpotiecce pa3paboTKU: CHAYAJIA BBI TTUIIETE CBOM KO/l B CAMOM ITPOCTOM BU/JIE,
a TTOTOM TIO/[BepraeTe ero peaKTOPHHTY 110 Mepe POCTa CIOKHOCTH TIPOEKTA.

Tenepb, Korzga Mbl U3MEHUJN CTPYKTYPY KOAa U YIIPOCTUJIN €0 paCilinpeHmne, MOKHO
MepexoanThb K JIMHaAMUYECKUM aClleKTaM I/II'I)bI!

YMNPAXXHEHUA

12-1. CuHee Hebo: co3aaiTe OkKHO Pygame ¢ CMHUM (hOHOM.

12-2. VIrpoBo¥i MEPCOHAXX: HaUAUTE M306paXKeHNE UrPOBOrO NMEPCOHAXa, KOTOPbIV BaM HPaBUTCS,
B chopmaTe .bmp (Mm npeobpasyiiTe cyllecTBytoLlee n3obpaxeHue). Co3aaliTe Knacc, KoTopbiii
pUCYET MEPCOHaXa B LIEHTPE 3KpaHa, W npuBeauTe LBET (oHa M306paXeHNs B COOTBETCTBUE
C uBeToM (boHa 3KkpaHa (Mnm HaobopoT).

YnpasneHune kopabnem

PeasiuzyeM BO3MOKHOCTD IIEpeMeETeHUsT KOpalJist 110 TOPU30HTAIH. [[Jist 5TOTO MBI Ha-
MTUTIIEM KO/, PearupyoNinii Ha HaxkaTue KIaBuIl — Wi «<—. HaureM c aBU»KeHUs BIIpa-
BO, a [I0TOM [IPUMEHUM Te K€ IIPUHIIMIIBI K ABUKEHUIO BJIEBO. 3a0/IHO BBl HAYUYHUTECh
VIIPABJISATH MIepeMeTieHneM n300pakeH il Ha IKPAHE.

O6paboTka HaxxaTusa KnaBuLLK

Kazprit pas, Korza moib30BaTeb HAKUMAET KIABUIITY, 9TO HASKATHE PETUCTPUPYETCS
B Pygame kax cobbiTre. Kaxnoe cobbiTie uaeHTUOUIUPYeTCs METOIOM pygame. event.
get(), mostoMy B GyHKIUN check_events() HEOOXOAUMO yKa3aTh, KAaKUe COOBITUS
JOJKHBL OTCIIEKUBaThes, Kakioe HajkaThe KJIaBUIIM PETHCTPUPYETCST KaK COObITHE
KEYDOWN.

[Tpu obHapyskeHnu coObITH KEYDOWN HEOOXOIMMO TIPOBEPHTD, GbITa JIM HaskaTa KJia-
BUIIIA, HHUIIMUPYIOIIAst HEKOTOPOE UTPOBOe cobbiThe. Hanpumep, pu HasKaTHK KJia-
BUIIN — 3HaueHMe rect.centerx KOpabJisl yBEJIMUMBAETCS ISl TIePeMEIeH st Kopalist
BIIPABO:

game_functions.py

def check_events(ship):
"""ObpabaTbiBaeT HaXaTuUA KNABUW U COOLITUA MbIK .
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for event in pygame.event.get():
if event.type == pygame.QUIT:

sys.exit()
(1] elif event.type == pygame.KEYDOWN:
(2} if event.key == pygame.K_RIGHT:
# lMepemecTUTb KOpabnb BMNpaso.
(3] ship.rect.centerx += 1

Oynkiuu check_events() mepemaercs napamerp ship, moromy 4to kopabjib JOJKEH
JIBUTAThCS BIIPABO TIPH HAXKAaTHX KJIaBUIIN —. BHYTpU check_events() B IIUKJI COOBITHI
nobassistercst 610K elif Ui BBITIOMHEHUS KOJA TPU 0OGHapysKeHH coObITHsT KEYDOWN @.
YTo0OBI IPOBEPUTH, SIBJISIETCS JIM HajKaTas KJIaBHIa KaaBuiineit — (pygame.K_RIGHT),
MbI unTaeMm arpuOyT event.key @. Ecsin Haxkarta KJaaBuiia —, KopabJib epeMeiaeTcst
BITPABO, /7T Y€TO 3HAYeHNUe ship.rect.centerx yBesnunBaeTcs Ha 1 ©.

Bbi3oB check_events() B alien_invasion.py He00X0MMO U3MEHUTD, YTOOBI B apryMeHTe
nepenasajcs oObeKT ship:

alien_invasion.py

# 3anyck OCHOBHOrO LUMKNa WUrpbl.
while True:

gf.check_events(ship)
gf.update_screen(ai_settings, screen, ship)

Eciu sanyctuth niporpammy alien_invasion.py ceiiuac, Bbl yBUIAKTE, 4YTO KOpabJIb epeme-
IaeTcst BIPaBo Ha 1 MMKCes IpH Kask/[0M HaxkaTUH KiaBuinu —. Herutoxo st Havdaia,
HO 3TO He Jydmuii cmocob ynpasaenus Kopabiem. Utobbl ympasienne 66110 Homee
YIOOHBIM, CITE/[yeT Pean30BaTh BOBMOKHOCTD HETIPEPBIBHOTO MEPEMETIIEHNSI.

HenpepbiBHOE NepemelleHne

Ecau urpok yaep;kuBaeT KaaBuiry —, KOPabJIb JI0JKEH ABUTAThCS BIIPABO 0 TEX 10P,
[oKa KJIaBuiIa He Oyaer oTiyiieHa. YToObl y3HaTh, KOTa KlaBuina — OyAeT OTIIyIeHa,
Hallla UTPa OTCJIEKUBAET cOObITHE pygame . KEYUP; TaKUM 06pa30M, peaynsanus Helpe-
PBIBHOI'O IBUKEHMST 6y,/:[eT OCHOBAHA Ha OTCJIeKUBAaHUK cOOBITHI KEYDOWN 1 KEYUP B CO-
yeTaHuu ¢ paarom moving_right.

B HenoasukHOM cocTostHun KopabJist dJiar moving_right pasen False. ITpu nHaxkaruun
KJaaBuIIK — (hJiary NpucBauBaeTcs 3HadeHue True, a Korjaa KiaBuiia Oy1er OTIyIIeHa,
barar BosBparaercst B cocrosinve False.

Kinacc Ship ympasisger Bcemu arpubyramu KopabJist, 1 Mbl 106aBUM B HEro aTpulyT
¢ UMeHeM moving_right u Mero update() /It IPOBEPKHU cOCTOsiHMS (hJlara moving_
right. MeTtos update() n3MeHsgeT MO3UITUIO Kopa6ﬂ51, ecJin (bﬂar COZIEPKUT 3HAYEHUE
True. ITOT METOI OY/IET BBI3BIBATHCS KAsKIbIN Pas, KOI/a Bbl XOTUTEe 0OHOBUTH IIO3UIINIO
KopabJis.

Huxe mpuBeiersl n3MeHeHUs B Kylacce Ship:

ship.py
class Ship():
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def __init_ (self, screen):

# Kaxabll HOBbIi KOpabnb MOABNAAETCA Yy HUXKHEro Kpaa 3KpaHa.
self.rect.centerx = self.screen_rect.centerx
self.rect.bottom = self.screen_rect.bottom

# Onar nepemeueHnA
(1] self.moving_right = False

2} def update(self):
"""O06HOBNAET Mno3uuuw Kopabna c yyeTom ¢nara.
if self.moving_right:
self.rect.centerx += 1

def blitme(self):

Mbri gobasisieM arpulyT self.moving_right B MeToze __init_ () ¥ MHUIMAIM3UPYEM
ero 3HayenueM False @. 3aTeM BbI3bIBAETCSI METO][ update (), KOTOPbBII TIepeMeriaer
KopaObJib BIIPaBO, ecJiu (Jiar paBeH True @.

Ternepb BHeceM usMeHeHus B check_events (), 4T0ObI IPU HAMKATUH KJIABKIIA — moving_
right nmprcBamBasoch 3HaUeHNe True, a TIPU ee OTIyCKaHn — False:

game_functions.py

def check_events(ship):
"""0bpabaTbiBaeT HAXaTUA KNABUW U COBLITUA MbILK.
for event in pygame.event.get():

elif event.type == pygame.KEYDOWN:
if event.key == pygame.K_RIGHT:
ship.moving_right = True
elif event.type == pygame.KEYUP:
if event.key == pygame.K_RIGHT:
ship.moving_right = False

®e

B Touke @ u3MeHsIeTCS PEAKIIHs UTPHI TIPU HAKATUN KJIABUIINA —; BMECTO HEMOCPEI-
CTBEHHOTO U3MEHEHWSI TIO3UITUH KOPabJist TporpaMmMa IPOCTO MPUCBAMBaeT moving right
sHauenHue True. B Touke @ pobapisercs HOBBII 610K elif, pearupyomuil Ha COOBITHS
KEYUP. Korna urpok ormyckaet kiaBuity — (K_RIGHT), moving_right npucBauBaercs
3HaueHue False.

Ocraerca nsMeHuTh UK while B alien_invasion.py, 4ToOb IIPU KaKI0M IIPOXO/IE IIUKJIA
BbI3bIBAJICA MeTO/I update () Kopabus:

alien_invasion.py
# 3anyck OCHOBHOrO UMKNa WUrpbl.
while True:
gf.check_events(ship)
ship.update()
gf.update_screen(ai_settings, screen, ship)

[Mosunus kopabiist 6yaeT 0OOHOBJIATHCS TOCHEe TPOBEPKU COOBITUI KJIaBUATYPhl, HO
nepen oOHOBJIeHHEM KpaHa. Takum o6pasoM, mosuiysd Kopab/is 0OHOBJIAETCS B OT-
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BET Ha JICHCTBUSA T0b30BATEsI U OYIET UCTIOJIB30BAThCS [IPU TIEPEPUCOBKE KOPabJIst
Ha 9KpaHe.

Ecuiu 3amyctuts alien_invasion.py u yep:kuBaTh KJIaBUILY —, KOpabJib HEITPEPHIBHO
JBUTAETCST BIPABO, TIOKA KJIABUIIA He OYIET OTIMyIIEeHA.

lNepemMelleHne BNeBo 1 BNpaBo

Ternepp, Korga Mbl Peajn30Bajii HEIPEPHIBHOE JBUKEHUE BIIPABO, J0OABUTD JBIIKE-
HHE BJIE€BO OTHOCUTEJIBHO HECJOKHO. /[ 3TOTO HY;KHO CHOBAa U3MEHUTD KJacc Ship
u pynkuio check_events (). Huske npuBeieHbl HCOOXOAUMbIEC UBMEHEHUS B __init_ ()
n update() B KJacce Ship:

ship.py
def __init_ (self, screen):

# Onarum nepemelweHuA
self.moving_right = False
self.moving_left = False

def update(self):
"""06HOBNAET MO3uUUMK Kopabna c yyeToMm ¢naros.
if self.moving_ right:
self.rect.centerx += 1
if self.moving_left:
self.rect.centerx -= 1

B Mmeroze __init_ () moGasasiercs duiar self.moving_left. B update() ncmonbsyiorcst
JIBa OTZIEJIbHBIX OJ10Ka if BMeCTO elif, uToObl Py HaxKaTHK 0O6EHX KJIABUIIL CO CTPEIKAMU
aTpubyT rect.centerx cHaYa/ia YBEJIMIMBAJICS, a TIOTOM yMeHbInajcs. B pesymibrare
KopabJib ocraercs Ha Mecte. Eciiu Obl 111 IBUKEHUST BIEBO UCII0JIb30BaJICs OJIOK elif,
TO KJIABMIIA — BCerua uMesa Obl mpuoputeT. Takas peaninsalus IOBBIIAET TOYHOCTh
MePeMEIEHS TTPY TIEPEKITIOUEHIN HAITPABJIEHNUST, KOT/Ia UTPOK MOKET HEHAIOJITO YAEP-
JKUBATh HasKaTbIMU 00€ KJIaBHIIU.

B check_events() HeOOXOAMMO BHECTH /IBA U3MEHEHUSL:

game_functions.py

def check_events(ship):
"""ObpabaTbiBaeT HaXaTuUA KJAABUW U COOLITUA MbK.
for event in pygame.event.get():

elif event.type == pygame.KEYDOWN:
if event.key == pygame.K_RIGHT:
ship.moving_right = True
elif event.key == pygame.K_LEFT:
ship.moving_left = True

elif event.type == pygame.KEYUP:
if event.key == pygame.K_RIGHT:
ship.moving_right = False
elif event.key == pygame.K_LEFT:
ship.moving_left = False
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Eciu cobbiTiie KEYDOWN IIPOMCXOMUT [Jist cOObITH K_LEFT, TO moving_left mpucsau-
Baetcs True. Ecin coObiTre KEYUP 1poucxoaut st coObitrs K_LEFT, To moving_left
npucBauBaercs False. 31eCh BOSMOKHO UCIIONb30BaTh OJIOKHU elif, IOTOMY 4TO KasK10€e
cOOBITHE CBSI3aHO TOJIBKO € OJHOI KJiaBuiieil. Eciin ske UTpok HaskumaeT 06e KIaBUIIHI
OJITHOBPEMEHHO, TO IIPOrpaMMa OOHAPY/KMBAET JBa Pa3HbIX COOBITHSI.

Ecuin BBI 3amycTuTe alien_invasion.py, To yBUAUTE, 9TO KOPabJIhb MOKET HEIPEPBIBHO
JIBUTaThCsI BJIEBO U BIIPaBO. EcJin ke HaskaTh 00e KIaBUIIH, KOPabJib OCTAaHABIMBAETCSL.

Crenytormuii mmar — nopaboTka ABMKeHUs Kopabisa. BrueceM n3MeHeHMs B CKOPOCTh
U OTPAaHUYKUM BEJMUYMHY MepeMeliennst, 4To0bl Kopabiib He BBIXOIMI 32 Kpas 9KpaHa.

PerynnpoBka CKOpoCTU Kopabns

B HacTostmiit MOMeHT KOpabJib CMETAeTCsT Ha OJMH TIKCEJT 32 KasKIBIE TIPOXOJT IIHKITA
while, HO JIJIST TOBBITIIEHNST TOYHOCTH YIIPABIEHSI CKOPOCTHIO MOKHO TOOABUTH B KIIACC
Settings arpu0yT ship_speed_factor. IToT arpubyT OlpeneIsIeT BeINUNHY CMELIEeHIs
KOpabJIst TpU KaXKIOM TTpoxo/e inkiaa. Hobiit arpuGyT settings.py BBITISINT Tak:

settings.py

class Settings():
"""Knacc pnAa xpaHeHua Bcex HacTpoek urpbl Alien Invasion.

def __init_ (self):

# HacTpoiikn Kopabns

[Tepementoii ship_speed_factor npucBanBacrcst 3Hadenue 1.5. [Ipu nepemernennu ko-
pabist ero moauiust mamensiercst Ha 1,5 mikcesa BMecto 1. JIpoGibie 3HAYEHUS CKOPOCTH
MO3BOJISIT JIYUIIIE YIIPABJISITH CKOPOCTBIO KOPAOJIst IIPH TOCIELYIONIEM TTIOBBIIIEHUN TEMIIA
urpbl. OHAKO aTprOYTHI IPSIMOYTOJILHIUKOB (TaKue, Kak centerx) MPUHUMAIOT TOJTHKO
IeJIOYKCIIEHHBIE 3HAYEHMSI, TOATOMY B Ship HEOOXOAMMO BHECTH Psi/l U3MEHEHWIA:

ship.py
class Ship():
(1] def __init_ (self, ai_settings, screen):

WHMuManusmpyeT Kopabnb U 3ajaeT ero HavasbHyw Mno3uuuw.
self.screen = screen
2} self.ai_settings = ai_settings

# Kaxabli HOBbIN KOpabsib MOABNSETCA Yy HUKHEro Kpas SKpaHa
# CoxpaHeHue BelWeCTBEHHOW KOOpAMHATHl LeHTpa kopabna.
(3] self.center = float(self.rect.centerx)
# ®Onaruv nepemeweHuA

self.moving_right = False
self.moving_left = False
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def update(self):
O6HoBNAET Mo3uuMio Kopabna ¢ yyeTom dnaros.
# ObHoBnseTCA aTpubyT center, He rect.
if self.moving_right:

(4] self.center += self.ai_settings.ship_speed_factor
if self.moving_left:
self.center -= self.ai_settings.ship_speed_factor

# O6bHoBneHue aTpubyTa rect Ha ocHoBaHum self.center.
(5] self.rect.centerx = self.center
def blitme(self):

B rouke @ B crivcok mapameTpoB __init_ () mobGasJsiercs mapaMerp ai_settings, urto-
6b1 171t Kopabist ObLIA IOCTYITHA BETHYMHA €r0 CKOPOCTH. 3aTeM mapaMeTp ai_settings
mpeobpasyeTcst B aTpUOYT IS MCTIOh30BaHsT B update() @. Tak kak mosutiisa KopabJist
U3MEHSIETCST C HETEBIM TPUPATIEHIEM TTKCEIOB, OHA TOJKHA XPAHUTHCS B TIEPEMEH-
HOM, cocoGHON XpaHuTh ApobHbIe 3HaueHUsA. DopMabHO aTpubyTaM rect MOKHO
[PUCBOUTH [POOHBIE 3HAYEHIISI, HO rect COXPAHUT TOJIBKO IIETYI0 YACTh ITOTO 3HAUECHUSI.
JIJ1st TOYHOTO XpaHEHNUsT TO3UTINN KOPabJIst OTIPEIENsIeTCsT HOBBIi aTpubyT self. center,
CIIOCOOHBIN XpaHuTh IpodHbIe 3HaueHust ©. DyHKIws float () MCHOIB3YeTCs IS TTpe-
obpa3oBaHus 3HaueHMsI self.rect.centerx B BEIECTBEHHBIN (DOPMAT U COXPAHEHUSI
ATOTO 3HaUeHMs B self.center.

ITocsie usmenenus no3unuy KopabJis B update() sHadenue self.center usmMeHnsercs
Ha BEJIMYMHY, XPaHsILyIocd B ai_settings.ship_speed_factor @. ITocie o6HOBIIE-
Hus self.center HOBOE 3HAYEHUE MCIIOJIb3YETCA [ 00HOBAeHN aTpubyTa self.
rect.centerx, yIpaBJsgIOLIIeTo MHO3UINEN KOpa6]I§I ©. B self.rect.centerx 6y£[eT
COXpaHeHa TOJIbKO IeJiast 4acTh self.center, HO it 0OTOOpaKEHMST KOPAOJIst 3TOTO
JIOCTATOYHO.

3HaueHUe ai_settings JIOJDKHO MTepe/laBaThCs B apryMeEHTE MTPU CO3/[aHUN 9K3EMILIsIpa
Ship B alien_invasion.py:

alien_invasion.py
def run_game():
# Co3paHue kopabna.

ship = Ship(ai_settings, screen)

Terneps ¢ 06bIM 3HaYeHEeM ship_speed_factor, 66biimM 1, kKopabiib OyIeT ABUTraThCst
GpicTpee. DTa BO3MOKHOCTD YCKOPUT PEaKIuio Kopabs Ha AEHCTBHS UTPOKA, a TaKKe
MO3BOJIUT HaM U3MEHNUTD TEMII UTPEI C TEICHIEM BPEMEHN.

OrpaHu4yeHne nepemeLLeHn

Ecii yiep:kuBaTh Kakyio-HUOY/ b KIABUIITY CO CTPEJIKOU TOCTATOYHO JI0JIT0, KOPabJib
BBII/IET 3a Kpaii akpana. [laBaiite caienaem tak, 4ToObl KOpabIb OCTAHABIUBAJICS TIPH 10~
CTHKEHWH Kpas dKpaHa. 3a/[aua perraeTcss i3MeHeHeM MeTo/ia update () B kracce Ship:
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ship.py
def update(self):
"""0bHOoBNAET NO3uuUM KopabnAa c y4eTom ¢naros.
# O6bHoBnAeTCA aTpubyT center, He rect.

(1] if self.moving_right and self.rect.right < self.screen_rect.right:
self.center += self.ai_settings.ship_speed_factor

(2} if self.moving_left and self.rect.left > @:
self.center -= self.ai_settings.ship_speed_factor

# O6bHOBneHue aTpubyTa rect Ha ocHoBaHuu self.center
self.rect.centerx = self.center

ITOT KOJ| IIPOBEPSIET TO3KIMI0 KopabJis 1epe/ n3MeHeHneM 3Hadenus self.center.
Bripaskenue self.rect.right Bo3BpamaeT KOOPANHATY X MTPABOTO Kpasi MPSAMO-
yroJbHUKa Kopabist. Ecii 910 3HaueHre MeHbllle 3HaUeHHsT, BO3BpaliaeMoro self.
screen_rect.right, 3HaunT, KOpabJb elle He JOCTUT IIPpaBoro kpas sxpana @. To xe
OTHOCHUTCS U K JIEBOMY Kpafo: €CJIi KOOpAWHATA X JIE€BOU CTOPOHBI TPAMOYTOJbHUKA
6oubiie 0, 3Ha4nT, KOPabJIb €lle He JOCTUT JIEBOTO Kpast 9kpaHa @. [Iposepka rapanTui-
pyer, 4uTo Kopabiib OyeT ocTaBaThCs B IIPeAeaX SKpaHa, Iepell M3MeHeHUEeM 3HAYeHIIs
self.center.

Ecui BoI 3amyctute alien_invasion.py ceituac, To aBuskeHure Kopabust GyIeT OCTaHaBJIH-
BaTbhCsl y Kpasl 9KpaHa.

PedakTopuHr check_events()

B xoze paspaboTku GyHKIMs check_events() OyaeT CTaHOBUTHCA BCe AIMHHEE, TI0ITOMY
MBI BblJIeJIUM U3 check_events() emle aBe hyHKIMM: st 00paboTKU coObITHIT KEYDOWN
u uist 06paboTKY coOBITHIA KEYUP:

game_functions.py

def check_keydown_events(event, ship):
"""PearupyeT Ha HaxaTue KnasBwuW.

if event.key == pygame.K_RIGHT:

ship.moving_right = True

elif event.key == pygame.K_LEFT:

ship.moving_left = True

def check_keyup_events(event, ship):
"""PearupyeT Ha OTMNycKaHue KJaBuW.

if event.key == pygame.K_RIGHT:

ship.moving_right = False

elif event.key == pygame.K_LEFT:

ship.moving_left = False

def check_events(ship):

"""0bpabaTbiBaeT HaXaTUA KNABUW U COOBLITUA MbILK.

for event in pygame.event.get():

if event.type == pygame.QUIT:

sys.exit()

elif event.type == pygame.KEYDOWN:
check_keydown_events(event, ship)



B aByx cnosax 247

elif event.type == pygame.KEYUP:
check_keyup_events(event, ship)

B nporpamme nogsusnuch aBe HoBble yHKIMM: check_keydown_events() u check_
keyup_events (). Kasxknasa ¢yHkius nmoxyyaeT mapameTtp event u mapametp ship. Tema
IBYX (QYHKIIUIT CKOTTMPOBAHBI U3 check_events(), a cTapblil KO/l 3aMeHEH BbI30BaMU
HoBbIX (pyHkumil. HoBag crpykrypa Koza ynpolnaeT GpyHkimio check_events() u 06-
Jierdaert rocJjefyloliee IporpaMMUPOBaHKe PeaKIUK Ha JefiCTBUA UTPOKA.

B oByx cnosax

B caenyroniem pasjesie Mbl peajii3yeM CTpesbOy, IJIst 4ero HaM noTpebdyercst HO-
BbIIT (haiis ¢ umeneM bullet.py 1 m3MeHeHNsT B HEKOTOPBIX yiKe UMeronmxcs (atinax.
B Hacrosimiee BpeMst mporpaMMa COCTOUT M3 YeThipeX (hailjioB ¢ Pa3HBIMHU KJIaCCaMH,
dbyHkuEsaMu 1 MeTogaMu. YTo6bl BBl 4€TKO HIPEACTABIISIN cebe CTPYKTYPY IPOEKTa,
KPaTKO [IPOaHaIM3UPyeM KasKblil u3 aTux (aiijos mepex gobdaBjieHrneM HOBO (yHK-
[MOHAJIBHOCTH.

alien_invasion.py

Tnasubrit daiia mporpammel alien_invasion.py cos3aaeT psii BaKHBIX 0OBEKTOB, UCITOJIb-
3yeMbIX XO7le UTPhI: HACTPOUKHU XpaHATCd B ai_settings, OCHOBHAA MOBEPXHOCTD I
BBIBOIa M300paKEHUsT XPAHUTCS B screen, a 9K3eMILISAP ship TOKe CO3MaeTcst B 3TOM
datire. Takske B alien_invasion.py cofep;KUTCs TJIaBHBIN UK UTPBI — UK while ¢ BBI-
3o0BaMu check_events(), ship.update() u update_screen().

Maiis alien_invasion.py — eZIMHCTBEHHDIIT (hailsT, KOTOPDI 0JIKEH 3aITyCKAThCSI JIJIST UTPbI
B Alien Invasion. Bee ocranbubie daiinbl — settings.py, game_functions.py, ship.py — co-
JiepKaT KOJI, KOTOPBIM UMIIOPTUpPYyeTCs (TIPSIMO UJTH KOCBEHHO) B ATOT (afi.

settings.py

Maiin settings.py comep:kuT Kaacc Settings. ITOT KIacc COMEPKUT TOJHKO METO
__init_ (), MHUOUAIU3UPYIOUHiI aTpUOYTHI, KOTOPbIE YIIPABAAIOT BHELIHUM BUIOM
U CKOPOCTBIO UT'DBL.

game_functions.py

Daiin game_functions.py comepkuT Habop (YHKIMI, BBITIOJHAONIMX OCHOBHYO
pabory B urpe. @yukuusg check_events() obHapyKuBaeT cOObITUM, IPEACTAB-
JIAIONIUE UHTEPeC A/ Urphl (HallpUMep, HasKaTUs U OTIYCKAHUs KJIABUIL), U 00-
pabaThiBaeT BCe 9TU THUIIBI COOBITHUII NIPU MOMOIIM BCIIOMOIaTeIbHBIX MYHKIMI
check_keydown_events() u check_keyup_events(). [Toka aTu (pyHKIIMYM yIPaBISIOT
TOJIBKO JBMKeHreM Kopabiis. Moay/ib game_functions Takike cogep)uT GyHKIUIO
update_screen(), KoTopas IepepUCOBBIBAET AKPaH IIPU KayKJIOM MIPOXO0Je OCHOBHOTO
IUKJIA.
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ship.py

Maiin ship.py comep:xut kaacc Ship. B aTom kimacce ompenener meton __init_ (),
MeToJ] update () /U1g yIpaBJeHUs TO3UIHET KOpa6JI}I u MeToj blitme () aJs BbIBOJA
usobpakenns kopabiis Ha akpaH. Mzobpakenue kopabiist xpanurces B (aiise ship.bmp,
KOTOPBIN HaXOUTCS B TIAITKe images.

YMNPAXXHEHHUA

12-3. PakeTa: co3gaiTe Urpy, Y KOTOPOM B UCXOAHOM COCTOSIHWMM B LIEHTPE 3KpaHa HaxoauTcs
paketa. rpok MOXeT nepeMellaTh pakeTy BBEPX, BHM3, BMPaBO M B/IEBO YETLIPbMS K/laBuLLIaMK
co cTpenkamu. MpocneanTe 3a TeM, YTOBbl pakeTa He BbIXoAu/a 3a Kpas SKpaHa.

12-4. KnaBuww: co3paiite caiin Pygame, KOTOPbI CO3AaeT MycToi 3kpaH. B uukne cobbiTuii
BblBOAMTE 3HaueHue aTpubyTta event.key npu obHapyxxeHun cobbitus pygame.KEYDOWN. 3a-
nycTUTe NporpamMMmy, HaXvuMainTe pasndHble KaBulWW U NoHabnoaalTe 3a peakuveii Pygame.

Crpenbba

A Teniepb 106aBUM B UTPY BOSMOKHOCTB CTPEIBOBI. MBI HATIUITIEM KO, KOTOPBIH BBITTY-
cKaer 1myJio (MaJIeHbKUH IPSIMOYTOJIBHUK ) TPU HAKATUH UTPOKOM KJIABUIITH <IIPOOEIT».
ITyu netaT BepTUKaJIbHO BBEPX, II0Ka He UCYE3HYT Y BePXHero Kpas sKkpaua.

[lobaBneHne HacTpoek

CHauaJa s06aBuM B settings.py HOBbIE HACTPOIKM JIJIsT 3HAYEHUT, YIIPABJSIONIAX 10-
BeJleHreM Kjacca Bullet. DTu HACTPOUKHU 100aBJIAI0OTCS B KOHell MeToga __init_ ():

settings.py
def __init_ (self):

# MapameTpbl nynu
self.bullet_speed_factor = 1
self.bullet_width = 3
self.bullet_height = 15
self.bullet_color = 60, 60, 60

ITH HACTPONKHU CO3/IAI0T TEMHO-CEPBIE ITYJIH C IIUPUHON 3 IIMKCeNa U BEICOTON 15 mHK-
cenoB. [Ty IBUTAIOTCST HEMHOTO MeJITTEHHee, 4eM KOpadJIb.

Co3paHue knacca Bullet

Terepn cosmaaum daiis bullet.py st xpanenust kinacca Bullet. ITepsas yacTs aiiia
bullet.py BBITISIINT TaK:

bullet.py

import pygame
from pygame.sprite import Sprite

class Bullet(Sprite):
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Knacc ana ynpaBneHus nynamu, BbiNyWEHHbIMW Kopabsiem.

def __init_ (self, ai_settings, screen, ship):
"""Co3paeT 06bEKT MNynu B Tekylwein nosuumm Kopabnsa.
super(Bullet, self).__init_ ()
self.screen = screen

# CosgaHue nynu B nosuumu (0,0) M Ha3HAYeHWEe MpPaBUSIbHON MO3ULUM.
(1] self.rect = pygame.Rect(0, 0, ai_settings.bullet_width,
ai_settings.bullet_height)

(2} self.rect.centerx = ship.rect.centerx
(3] self.rect.top = ship.rect.top
# No3uumAa nynu XpaHWTCA B BelwecTBEHHOM ¢opmaTe.
(4] self.y = float(self.rect.y)
(5] self.color = ai_settings.bullet_color

self.speed_factor = ai_settings.bullet_speed_factor

Kiacce Bullet Hacsieyet OT KJiacca Sprite, UMIIOPTUPYEMOTO U3 MOJLYJIs pygame. sprite.
Pa6oras co cnpaumamu (sprite), pazpaboTuuK TPYNNUPYET CBSABAHHBIE DJIEMEHTHI
B CBOEH UTPe U BBITIOJHSIET OTIEPAITIO CO BCEMU CTPYTIITUPOBAHHBIMU 3JIEMEHTAMU OJTHO-
BpeMeHHO. UT0ObI co31aTh 9K3EMILIAP 1LY/, METOAY __init_ () HeoGXOAUMO IepeaaTh
DK3EMILIAPLI ai_settings, screen u ship, a BbI30B super () HEOOXOAUM /IS IPABUJIbHON
peanusanuy HacJae0BaHud OT Sprite.

MPUMEYAHMUE

Bbi3oB super(Bullet, self).__init__() ncnone3syet cuHTakcuc Python 2.7. B Python 3 3TOT cuHTakcuc Toxe
paboTaeT, XOTs BbI30B TaKXXe MOXHO 3anucaTh B 6onee npoctoit popme super().__init__().

B Touke @ cosmaercst atpubyT rect myJu. IlyJist He co3gaeTcss Ha OCHOBE TOTOBOTO
1306paKeHUsI, IOITOMY TIPAMOYTOJIBHUK MPUXOAUTCI CTPOUTH «C HYJIsT» TIPU T10-
MOIIH KJ1acca pygame.Rect (). IIpu co3pannm sK3eMILIsIpa 9TOro Kiacca HeoOX0IMMO
33/1aTh KOOPAWHATBHI JIEBOTO BEPXHETO YTJIa MPSMOYTOJIbHUKA, €T0 MTUPUHY U BBICOTY.
[Ipsamoyrospiuk nnuiuanusupyercs B Touke (0, 0), HO B cie[yI0NIUX IBYX CTPOKAX
OH TepeMeniaeTcs B Hys>KHOE MECTO, TaK KaK MO3UTIUS IIYJIW 3aBUCUT OT TTO3UITUHT
kopabJist. [IlupuHa 1 BBICOTA IIYJN ONPEAEASIOTCS 3HAYCHUSAMM, XPAHSIIIIMUCS
B ai_settings.

B touke @ arpubyTy centerx myJii IPUCBaMBaeTCS 3HaUeHUE rect.centerx KopabJs.
ITyJist TOJKHA TIOSIBJSITBCS i BEPXHETO Kpast KopalJist, I09TOMY BEPXHUU Kpail mysiu
COBMEIAETCSI ¢ BEPXHUM KPaeM MPSMOYTOTbHIKA KOPaOJIsT [T UMUTAITNH «BBICTPETIa
u3 xopabus ©.

Koopaunara y mysin XpaHuTcs B BEMECTBEHHOH (hopMe i BHECEHUs 60JIee TOUHBIX
M3MeHEHU! B cKopocTh mysi @. B Touke @ HACTPOIKY IIBETA M CKOPOCTH ITYJIM COXPa-
HAI0TCA B self.color u self.speed_factor.

A BOT Kak BBITJISI/IUT BTOpas yacTh bullet.py, update() u draw_bullet():

bullet.py

def update(self):
"""MepemewaeT Nyl BBEpX MO SKpaHy.
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# O6HOBNEHMEe Mo3uuuWM Nyau B BelwecTBeHHOM dopmaTe.

(1 self.y -= self.speed_factor
# O6HOB/IEHWE MO3ULMKU MPAMOYTOJIbHUKA .
2} self.rect.y = self.y

def draw_bullet(self):
"""BbiBOA MYJ/IM Ha 3KpaH.
(3] pygame.draw.rect(self.screen, self.color, self.rect)

Metoj update() yrpasssgeT nounueii mysin. Korza mpoucxoaut BeICTPE, IyJist JIBUTA-
€TC4 BBEPX 10 9KPAHY, YTO COOTBETCTBYET YMEHbIIEHUIO KOOPMHATDI If; CJIEI0BATEBLHO,
JUIst OOHOBJIEHUS MO3UIUHN IYJIM CJIEAYEeT BbIUECTh BEJIMUNHY, XPaHSAIyocs B self.
speed_factor, u3 self.y @. 3areM 3HaueHue self.y UCIOTB3YETCS JIsT UI3MEHEHUS
3HaueHus self.rect.y @®. ATpulyT speed_factor MO3BOJISIET YBEJIUYUTH CKOPOCTD ITYJIb
110 XO/1y UTPHI UJIW TIPU U3MEHEHWH ee TToBeieHns. Koop/imHaTa x myJsin mocJie BhICTpesia
He U3MEHSEeTC, TO3TOMY IyJId JIETUT BePTUKAJIbHO 110 TPAMOUN JTUHUU.

[L7151 BbIBOJIA ITyJ1n HA 9KPaH BbI3biBaeTcs (pyHking draw_bullet (). Ona 3amoJiHseT yactb
9KpaHa, OIpe/IesIsieMYIO TIPSIMOYTOJBbHUKOM ITyJIH, IIBeTOM U3 self.color ©.

['pynnupoBka nynb

Knacc Bullet u Bce HEOOXOAUMBbIE HACTPOIKK TOTOBbI; MOMKHO IIEPEXOAUTH K Ha-
MUCAHUIO KOJA, KOTOPBIH OyzeT BBIYCKATh MYJI0 KasK/blil pa3, KOrja UTPOK Ha-
JKUMaeT KJaaBuiny «ipobes». CHadasia Mbl co3/ia1uM B alien_invasion.py rpyiiy st
XPaHEHUsI BCEX JIETSIUX IIyJib, 4TOOBI IIPOrpaMMa MOTJIa YIPABJISATh UX [TOJETOM.
Ira rpymia OyaeT mpeicTaBieHa 9K3eMILISIPOM KJacca pygame.sprite.Group, KO-
TOPBIN HATTOMUHAET CITUCOK C PACIIUPEHHON (PYHKIIMOHATBHOCTHIO, KOTOPAsk MOKET
OBbITH 110JI€3HA [IPU TOCTPOEHUHU UIP. MBI BOCIIONb3Y€EMCA IPYIIION I IIPOPUCOBKI
IyJIb Ha 9KpaHe MPU KasKJOM IIPOX0Je OCHOBHOTO I[UKJIA U OOHOBJICHUS TeKylel
MO3UIINY KaXKI0U MyJIu:

alien_invasion.py

import pygame
from pygame.sprite import Group

def run_game():

# CospaHue Kopabnsa.
ship = Ship(ai_settings, screen)
# CospaHue rpynnbl A8 XpaHeHUA nynb.
o bullets = Group()

# 3anycKk OCHOBHOrO LUMKNa WUrpbl.
while True:
gf.check_events(ai_settings, screen, ship, bullets)
ship.update()
2} bullets.update()
gf.update_screen(ai_settings, screen, ship, bullets)

run_game()
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Kiacce Group umnoprupyercs us pygame. sprite. B Touke @ cosnaercst ak3eMILisip Group
c uMeHeM bullets. drta rpyiia cosjgaercd 3a Ipejeaamu IUKIa while, yTOOBI HOBAS
TpyIIIa IIyJIb He CO3/1aBaach IIPU KaskIOM IIPOXO/e IINKJIA.

NMPUMEYAHUE

Ecnm rpynna 6yneT co3aaBaTtbCs B UMKIIE, B pe3y/bTaTe NporpaMmMa CO3AaeT ThiCAYM rpynr, U CKOPOCTb
Urpbl ynaget 4o MMHMMYyMa. Ecnv Bawwa urpa co BpeMeHeM HauMHAET 3aMETHO «TOPMO3UTb>», BHUMATE Tb-
HO MpOBEepbTE, YTO NMPOUCXOAUT B OCHOBHOM Luksie while.

OO6wbexr bullets nepenaercs Merogam check_events() u update_screen(). B check_
events() OH HUCIIOJIb3yeTcs TPH 06paboTKe KIaBHIK «Ipobes», a B update_screen()
HEOOXOMMO TIEPEepPrCcOBaTh BHIBOAUMbBIE Ha DKPAH ITYJIH.

Bri3oB update () st rpyrinbl @ MpUBOAUT K aBTOMATUUECKOMY BbI3OBY update() i
KasKJI0TO cripaiita B rpyrie. CTpoka bullets.update() Boi3biBaeT bullet.update() s
Ka)K/IOH 1TyJIn, BKJIIOYEHHOW B TPy bullets.

O6paboTka BbICTpenos

B daiise game_functions.py Heo0X0AUMO BHECTH U3MeHeHus B MeTof, check _keydown
events(), YTOObI TIPU HAXKATHK KJIABUIIN «IIPOGE» IIPOUCXOAUI BhICTpel. MI3MeHSATh
check_keyup_events() He HYKHO, IIOTOMY 4YTO IIPU OTIIYCKAaHUM KJAaBUUIA HUYETO
He 1porcxoauT. Takske HeoOXOMMO H3MEHUTh update_screen() M BBIBECTH KayK/IyIO
MyJII0 Ha 3KpaH 1epes BbI3oBoM flip (). Huke nmpejcraBieHbl COOTBETCTBYIONINE
n3MeHeHus B game_functions.py:

game_functions.py

from bullet import Bullet
O def check_keydown_events(event, ai_settings, screen, ship, bullets):

2} elif event.key == pygame.K_SPACE:
# Co3faHWe HOBOW MyNnuM U BKAWYeHMe ee B rpynny bullets.
new_bullet = Bullet(ai_settings, screen, ship)
bullets.add(new_bullet)

©® def check_events(ai_settings, screen, ship, bullets):
"""0bpabaTbiBaeT HaXaTUA KNABUW U COOLITUA MbILK.
for event in pygame.event.get():

elif event.type == pygame.KEYDOWN:
check_keydown_events(event, ai_settings, screen, ship, bullets)

® def update_screen(ai_settings, screen, ship, bullets):

# Bce nynu BbIBOASATCA No3aau u3ob6paxeHuid kopabns u npuwenbLes.
(5] for bullet in bullets.sprites():
bullet.draw_bullet()
ship.blitme()
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e 2

Puc. 12.3. OkpaH vrpbl Nocne cepuy BbICTPEoB

I'pynma bullets epenaetcs check_keydown_events() @. Korma urpok Ha)kmMaeT mpo-
6et, cosmaeTcst HoBast 1yJist (9K3eMILIsIp Bullet ¢ iMeHeM new_bullet), KoTopast 106aB-
JigeTcs B rpyminy bullets @ meTomoM add(); Ko bullets.add(new_bullet) coxpanser
HOBYIO ITyJIfO B rpyI1iiie bullets.

I'pymmy bullets HeoOX0AUMO HOOABUTH B YMCJIO TAPDAMETPOB B ONpepeeHun
check_events() ©, a TakiKe Tepe/iaTh B apryMeHTe IIpU BbI3oBe check_keydown_
events().

[Tapamerp bullets nepenaercs gynkinu update_screen() @, KoTopast pucyeT Iy
Ha skpaHe. MeTon bullets.sprites() Bo3BpalllaeT CIIMCOK BCeX CIIPANTOB B TPYIIIe
bullets. YToObI HAPHCOBATD BCE BHIMYIIEHHBIE IIy 1M Ha SKPaHe, IPOorpaMma rnepedupaer
cripaiiTel B bullets u BbI3bIBAET /LI KaXkKI0r0 draw_bullet() ©.

Econ samyctuts alien_invasion.py ceifuac, Bbl CMOKETE JIBUTATh KOPaOJIb BIEBO U BIPABO
U BBIITYCKATh CKOJIBKO YTOHO 11yJib. I1yJIi mepemMeniaoTcst BBEpX 10 9KPaHy U UCUE3AI0T
MIpU JIOCTUZKEHNN BepXHero kpas (puc. 12.3). Pazmep, 1BeT 1 CKOPOCTb ITyJIb MOKHO U3-
MEHUTB [P IOMOIIH HACTPOEK B settings.py.

YpaaneHue ctapbix nysb

Ha manublit MOMEHT TTyJTH NCUE3aI0T TI0 OCTUKEHIH BEPXHETO Kpasi, HO TOJBKO TIOTOMY,
yTO Pygame He MOKeT HapUCOBATh WX BBINIE Kpas skpaHa. Ha camom jesre 1y mpo-
JIOJKATOT CYTECTBOBATD; MX KOOP/IMHATA Y MTPOIOJIKAET yMeHbIatbesd. M ato cosnaer
mpobJIeMy, TIOTOMY YTO TIYJIH TPOJOJLKAIOT MOTPEOISITh MaMSTh U BBIYHCIUTEIbHBIE
MOIITHOCTH.
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Ot cTapbIX 1mysib HEOOXOAUMO M36ABUTHCS, HHAYE UTPA 3aMEJIUTCS U3-32 GOJIBIIOTO
o6bema sutHeit paboTl. [l 9Toro HeoHGXOAUMO OIPEIeTUTh MOMEHT, KOT/la aTprOyT
bottom mpaMoyToabHUKA TyJIU J0CTUTHET (), — 3TO 03HAYAET, YTO I1YJIs BBIILIA 32 BEPX-
HUI Kpail aKpaHa:

alien_invasion.py

# 3anyck OCHOBHOrO UMKNa WUrpbl.

while True:

gf.check_events(ai_settings, screen, ship, bullets)
ship.update()

bullets.update()

# YpaneHue nynb, BblweAwux 3a Kpai dKpaHa.
for bullet in bullets.copy():
if bullet.rect.bottom <= 0:
bullets.remove(bullet)
print(len(bullets))

o®0eQ

gf.update_screen(ai_settings, screen, ship, bullets)

Y 1asisTh 3JIeMEHTBI U3 CIIUCKA WK TPYIINGL B IIUKJIE for He CJIE/yeT, 0aToMY Tepebu-
paTh HY>KHO KOTIUIO TPYIIbL. MeTos copy () UCTIOb3yeTcs s co3fianus 1ukia for @,
B KOTOPOM BO3MOKHO UBMEHSTH cofiepskuMoe bullets. [Iporpamma mpoBepsieT KaxkIyto
ITyJTIO ¥ OTIPEJIEJISIET, BBITITIA JIM OHA 32 BePXHUIT Kpaill skpaHa @. Eciu myJist mepecekiia
IpaHMILy, OHa yaassieTcs us bullets ©. B touke @ nobasJisieTcst KOMaHAa print, KoTopast
COO00IIAET, CKOJIBKO ITyJIb Ceifuac CyLIeCTBYET B UIPE; [0 BBIBEIEHHOMY 3HAYEHIIO MOKHO
yOeIUThCS B TOM, UTO /I A€CTBUTEIBHO OBbLIM YAAIE€HbI.

Ecnm ko pabotaeTr mpaBUIILHO, BB MOXKETe TTOHAGTIONAT 32 BHIBOJOM Ha TepMUHAJIE
1 yOEUTHCS B TOM, YTO KOJIMYECTBO TIyJIb YMeHbITaeTcst 10 0 TIocie Toro, Kak 04epeHoil
3aJITT YXOJIUT 32 BEPXHUIT Kpail akpana. [Tociie Toro Kak Bbl 3aITyCTUTE UTPY U yOEUTECH
B TOM, UYTO IIyJIM IPABUJIbHO YAQJISAIOTCA U3 IPYIIIIBI, YalIuTe KoMauay print. Ecam ko-
MaHJIa OCTAHEeTCS B IIPOrPaMMe, OHA CYTIECTBEHHO 3aMe/IJIUT UTPY, TIOTOMY YTO BBIBOJL
Ha TepMUHAJ 3aHUMaeT OOJIbIITE BPEMEHHU, 4eM 0TOOpaskeHue rpadyuku B UTPOBOM OKHe.

Orpan-leHme KOJIn4yeCTBa nyJsib

MHOTr1€e UTPhI-«CTPEISIKIA» OTPAHMYMBAIOT KOJIMYECTBO I1yJIb, OJHOBPEMEHHO HAXOIs-
IIMXCS HAa 9KPaHe, 4TOObI Y UIPOKOB IIOSABUJICS CTHMYJI CTPEJIATh Oomee MeTko. To ke
camoe Oyzer cuenano u B urpe Alien Invasion.

Cnayvasia coxpaHUM MaKCUMaJIbHO JIOIIyCTUMOE KOJIMYeCTBO 11yJib B settings.py:

settings.py

# MapameTpbl Nyu
self.bullet_width = 3
self.bullet_height = 15
self.bullet_color = 60, 60, 60
self.bullets_allowed = 3

B s11060ii MOMEHT BpeMeHH Ha dKpaHe MOKET HaXOAUThCs He GoJiee TPeX I1yJib. DTa Ha-
cTpoiika OyzeT UCIoab30BaThCst B game_functions.py /iJist IPOBEPKU KOJIMYECTBA CYIIle-
CTBYIONINX TYJIb TIEPe/] CO3/laHeM HOBOI 1y B check_keydown_events():
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game_functions.py

def check_keydown_events(event, ai_settings, screen, ship, bullets):

elif event.key == pygame.K_SPACE:

# Co3paHue HOBOW Ny/NWM U BKAW4YeHue ee B rpynny bullets.
if len(bullets) < ai_settings.bullets_allowed:

new_bullet = Bullet(ai_settings, screen, ship)

bullets.add(new_bullet)

IIpu HasKaTUK KJAAaBUINK «[IpobesI» IIPOorpaMMa IIpoBepsieT JIuHy bullets. Ecau
3HaueHne len(bullets) MeHbIe TpeX, co3maeTcd HoBas myas. Ho, ecan Ha skpaHe
yoKe HaXOJSTCS TPU aKTUBHbIE ITYJIM, IIPY HasKaTUK 1IPpoOeia HUYero He POUCXOIHT.
Ecsm BBI 3ammycTuTe UTPY ceitvac, BB CMOJKeTe BBIITYCKATh IyJIN TOJBKO TPYIITIaMHU
110 TPH.

Co3spaHune yHkuumn update_bullets()

MbI xoTHM, 4yTOOBI TJIaBHBII (haiia mporpamMMsl alien_invasion.py ObLI Kak MOKHO (oJiee
MPOCTBIM, TI03TOMY TTOCJIE HAMMMCAHUS W MTPOBEPKH KOJIA YIIPABICHUS MYJISIMU 9TOT
KOJI MOJKHO II€PEMECTUTH B MOJIYJIb game_functions. Mbl co3fiaium HOBYIO (QDYHKITUIO
update_bullets() u gob6aBuMm ee B KoHer game_functions.py:

game_functions.py

def update_bullets(bullets):
"""O06HOBNSET MO3ULMUM NY/b U YHUYTOXAET cTapble MNyau.
# O6HOBNEHWe MNOo3WUUIA Nynb.

bullets.update()

# YpaneHue nynb, BbluewMx 3a Kpan dKpaHa.
for bullet in bullets.copy():

if bullet.rect.bottom <= 0:
bullets.remove(bullet)

Koj update_bullets() Bbipe3aeTcs: U BcTaBJsierTcs: u3 alien_invasion.py; eJIMHCTBEHHBIM
HEOOXOAMMBIM MapaMeTpoM (QYHKIIMK SBJISIeTCS rPyTina bullets.

[k while B alien_invasion.py cHOBa BBITJISITUT TPOCTO:

alien_invasion.py

# 3anycKk OCHOBHOIO LMKAA MUrpbl.
while True:
gf.check_events(ai_settings, screen, ship, bullets)
ship.update()

gf.update_bullets(bullets)
gf.update_screen(ai_settings, screen, ship, bullets)

o00Q

B pesyibrare mpeo6pasoBaHusa OCHOBHOMN IUKJ COAEPKUT MUHUMYM KOJa, YTOODI
MOKHO OBLITO JIETKO MPOYUTATh UMeHA (DYHKIUH U TIOHSITH, YTO TIPOUCXOAUT B UTPE.
OCHOBHOII IIUKJI TPOBEPSIET BBOJI, OJIYYEHHBIN 0T UTpoka @, a 3aTeM 0OOHOBJISIET TTO3H-
1o KopabJist @ 1 BeeX BBIMYIIEHHBIX 1yJib ©. 3areM 0GHOBJIEHHBIE TO3UITHN UTPOBBIX
2JIEMEHTOB UCIIOJIB3YIOTCS /1711 BBIBOJIA HOBOTO AKpaHa B Touke @.
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Co3pnaHue dyHkumm fire_bullet()

ITepemecTiM KoL CTPEIbObI B OTAETBHYIO (DYHKIIHIO, UTOOBI BEICTPE BBHITTOIHSIICS BCETO
OJIHO CTPOKOM KO/Ia, a 610K elif B check_keydown_events() ocrasaics IIPOCTBIM:

game_functions.py

def check_keydown_events(event, ai_settings, screen, ship, bullets):

"""PearupyeT Ha HaxaTua knasuw."""

elif event.key == pygame.K_SPACE:
fire_bullet(ai_settings, screen, ship, bullets)

def fire_bullet(ai_settings, screen, ship, bullets):

"""BbinycKkaeT Ny, ecau MakCUMyMm elwe He AOCTUMHYT.
# Co3paHue HOBOW NyNW U BKAW4YeHue ee B rpynny bullets.
if len(bullets) < ai_settings.bullets_allowed:
new_bullet = Bullet(ai_settings, screen, ship)
bullets.add(new_bullet)

Dymnknust fire_bullet() MPOCTO COAEPKUT KO/, KOTOPBII UCITOIB30BAJICSI JIJIST BBICTPEJIA
[IPU HAKaTUK KJIABUIIN <I1po6esi»; BbI30B fire_bullet() mobasisiercs B check_keydown_
events () IPU HAKATUN KJIABUIIU <IIPOOEI».

3amnycrure alien_invasion.py eiie pas 1 ybeauTech B TOM, 4TO CTpesibba IpoxoauT 6es
o1nOOoK.

YNPAXXHEHUSA

12-5. BokoBas cTpenbba: HanmuwuTe Urpy, B KOTOPOW kopabnb pa3Mellaercs y eBOro Kpas
3KpaHa, a UrpoK MOXET MepeMeLlaTb Kopabsb BBEPX M BHM3. [py HaxaTun Knasulum «npobesn»
Kopabnb CTpenseT, U Nyns ABUraeTcs BNPaBo Mo 3KkpaHy. MpocneanTe 3a TeM, YTObbl Nynu yaa-
JISTICb MpY BbIXOAE 3a Kpal 3KpaHa.

NTorun

B 970ii r71aBe Bbl HAyYHJIMCH COCTABJISITH IIJIAH MIPbI, & TAKIKE YCBOUIN GA30BYIO CTPYK-
TYpY UTPBI, HATUCAHHON ¢ NCTIOB30BaHeM Pygame. Bbl y3namm, Kak 3a/1aTh 11BeT (hoHA
7 KaK COXPAHUTDH HACTPOUKHU B OTETHHOM KJIACCE, UTOOBI OHU OBIII TOCTYTTHBI /TSI BCEX
yacTeil Urpbl. Bel HAYYHINCH BBIBOAUTD N300PaKEH st HA OKPAH U YIIPABJISITH IIEpPeMeliie-
HIEM UTPOBBIX HJIEMEHTOB. TakiKe BBl Y3HAIN, KAK CO3MIABATD HJIEMEHTDI, IBUTAIONIAECST
CaMOCTOSATETHHO (HATIPUMED, TYJIH, JETAIINE TI0 9KPaHY ), U KaK YAAIATh OGBHEKTHI, KO-
TOPBIE CTAJIH JIMITHUMU. TaKKe B 9TOI TJ1aBe PacCMaTPUBAIACh METOANKA PETYJISIPHOTO
pedakTopuHTa KOA [I7TsT YIIPOTIEH S TeKYTIed pa3zpaboTKu.

B rmase 13 B urpy Alien Invasion 6ynyT mob6aBmemst mputensiibl. K komiy raassr 13

UTPOK CMOKeT cOMBaTh KOPabJIK IPUIIEIbIIEB — KOHEYHO, eCJIi OHU He J00epyTes
JI0 HETO 1epBbIMU!
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B aroii riase B urpy Alien Invasion 6yayT mobaBiieHbr putiesbiibl. CHaYama MBI J10-
GaBUM OJIHOTO MPUIIEJIbIIA Y BEPXHETO Kpasi 9KPaHa, a TOTOM CTeHEPUPYEM IeTblil
daor. I[Tpuensisl OyayT MepeMenaTbest B CTOPOHY W BHUS; TP ATOM MPUIIEIbITHI,
B KOTOPBIX MOMAAIOT TIYJIU, MCYe3aI0T ¢ 9KpaHa. HaKOHeI, MbI OTPaHUYNM KOJIIYe-
CTBO KopabJiel y UTPOKa, Tak UTo MPU TUOEITH MOCTeAHEr0 KopabJist urpa 3aBepIiaeTcst.

B s70ii riase BbI y3Haete 6oibiiie 0 Pygame 1 0 BefleHUU KPYITHOTO MpoeKTa. Bo
TaK)Ke HAydyUTech 0OHAPYKUBATH KOIU3UY (CTOJIKHOBEHW) UTPOBBIX OOBEKTOB,
HaTIpUMep TyJab U npuiiesrbiteB. OOHAPYKeHNEe KOJITU3WI TTOMOTAeT OTPENESTh
B3aUMO/JICHCTBUS MEXKJY dJIeMeHTaMU UTPBL: HAIIPUMEP, OIPAaHUYUTD [lepeMelieHne
nepcoHaka 001acThIO MEK/TY CTEHAMU JJAOMPUHTA WJTM OPraHU30BaTh epeady Mstaa
MeXIY IBYMS mepcoraxkamu. Pabota Gy/eT mpoaoKaThes Ha OCHOBE TTIAHa, K KOTO-
poMy MbI Oy/ieM BpeMst OT BPEMEHU BO3BPAIAThCsI, YTOOLI HE OTKIOHITHCS OT TIEJIH
BO BpeM$ HalMcaHus KOJa.

Wrak, npeskiie ueM GpaThest 32 HOBBIU KOJL JiJ1st 100aB/IeHusT (DJI0Ta TIPUIIIEIBIIER HA 9KPaH,
PAcCMOTPUM ITPOEKT 1 OGHOBUM TLJIAH.

AHanu3 npoekTa

Ipucrymas k HOBO#T (hasze pa3pabOTKM KPYIHOTO TIPOEKTA, BCET/IA TIOTE3HO BEPHYTHCS
K UCXOIHOMY TIJTAHY ¥ YTOYHUTb, YETO K€ BB XOTHUTE TOOUTLCS B TOM KOJI€, KOTOPBIil
cobupaerech HarmcaTb. B 3101 r1aBe MbI:

Q I[Ipoananmusupyem KoJ U ONIPEIETNM, HY;KHO JIU TIPOBECTH peaKTOPUHT TIepejt pea-
JIU3aIiel HOBBIX BO3MOSKHOCTEI.

a l[O6aBI/IM B JIEBOM BEPXHEM YTJIY 9KpaHa OHOTO IIPUIIIEbITA, OTACJINB €TO OT KPAacB
9KpaHa MHTEPpBaJlaMU.

Q [lo BesqnuKHE UHTEPBATIOB BOKPYT MEPBOTO MPHUIIETBIA 1 OOIMM pasMepaM SKpaHa
BBLIYHCJINM, CKOJIBKO IIPUIIEJIBIIeB TIOMEeCTHTCS Ha sKpaHe. /1 co3anust IpUIIesh-
T[€B, 3AMOTHSIONIX BEPXHIO YaCTh 9KpaHa, OyIeT HATTHCAH TIHKJL.

Q Opranusyem nepemeltienue ¢ora MpUIIeableB B CTOPOHY U BHU3, [I0KA BeCh (DJIOT
He Gy/leT YHIUUYTOKEH, OKa TIPUIIIENIel] He CTOJIKHETCS ¢ KopabJieM UrPoKa WU TIOKa
npulireser He focturueT seman. Eciin Bech GuroT OyeT yHHUTOXKEH, IIporpaMMa
cosziaeT HOBbII hstotT. Ecin mpuimester; cTaakuBaercs ¢ KopabjeM UM ¢ 3eMJIeit,
porpaMMa YHUUTOKAET KOpabJib U CO3/[aeT HOBBIN (DJIOT.
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O OrpaHuyYuM KOJMYECTBO KOpabiieil, KOTOpbie MOTYT HCITOIb30BATHCS UTPOKOM, U 3a-
BEpIINM UTPY B KOHIIE TIOCJIe/IHeH TOIbITKH.

ITOT TLIaH 6y}IeT YTOYHATHCA 110 Mepe peain3aliiii HOBbIX BOSMO)KHOCTef/)I, HO 1J1d Ha-
YaJjia 1 9TOro JO0CTaTO4YHO.

Taxske TPOBOMTE aHAII3 KO/IA, KOT/IA BB HaYnWHaeTe paboTy Haj HOBOW cepueil Bo3-
MOJKHOCTEH TpoekTa. Tak Kak ¢ KaKgoi HOBOI (ha30il POeKT 0OBIYHO CTAHOBUTCS
GoJiee CIIOKHBIM, JIydIlle BCETO 3aHSITHCS PACYUCTKON M3JIHIITHE TPOMO3/IKOTO UJIH He-
abdexTuBHOTO Koa. VI X0Ts ceftuac 0coboil pacumcTKH He MOTPebyeTes, TOTOMY YTO
MBI YK€ TIPOBOJIMIIN TIPOMEKYTOUHBIN pehakTOPUHT, HeOGXOIMMOCTh MCIOIb30BATh
MBIIIIb JIJIST 3aKPBITUST UTPBI KAK/IBIH Pas, KOraa motpebyercst IPOTECTUPOBATH HOBYIO
dymukimo, pagapakaet. J[06aBIM BOBMOKHOCTH OBICTPOTO 3aBEPIIEHNST UTPDI TIPU Ha-
JKATUX KIABUIIHN Q:

game_functions.py
def check_keydown_events(event, ai_settings, screen, ship, bullets):

elif event.key == pygame.K_q:
sys.exit()

B check_keydown_events() mobasisieTcst HOBbIil GJIOK, KOTODBIii 3aBepIIAET UTPY [IPU
HasKaThK Kaapuii Q. DTo 0BOJIbHO Ge30MacHOe U3MEHEHUE, TOTOMY UTO KJIaBuina Q
HAXOIUTCS JOCTATOUHO TATEKO OT KJIABUIIT CO CTPETKAME U TIPO6Hesta, Tak 4ToO BEPOSIT-
HOCTD cJiyyaiiHoro HaxkaTust Q 1 3aBeplieHus UTPbl HeBesnKa. Tenepb 1py TeCTUPOBa-
HUU UTPY MOKHO 3aKPbITh KiaBuiieil Q, He mpuberast K HCIOJb30BAHIIO MBITIIH.

CospaHne npuvwensua

Pasmernienue oiHOTO MpuUlliesiblla HA 9KPaHE MAJIO YeM OTJINYAETCS OT pPa3MelleHus
Kkopabist. [ToBeieHMeM Kak/I0T0 TIPHUIIEbIa OyIeT YIPABJISTh KJIacce ¢ IMeHeM Alien,
KOTOPBIH 110 CBOEH CTPYKTYpe O4eHb MOX0K Ha Kkjacc Ship. /[ mpocToThl MBI CHO-
Ba BOCIIOJIb3YEMCs TOTOBBIMU IPapUUeCKUMU M300pakeHusIMU. Bbl Moxkere HaliTu

Puc. 13.1. MNpuwwenew, KOTOpbIi ByAeT MCMNONb30BaTbCa ANl CO34aHUs drioTa
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coGeTBeHHOE M300paskeHue TIPHIe/Iblla UK UCIIOAb30BaTh n300paskeHue Ha puc. 13.1,
JIOCTYITHOE B pecypcax KHUTH 110 afpecy Attps.//www.nostarch.com/pythoncrashcourse/.
Ir1o u3obpazkeHue uMeeT cepblii (GoH, CoBIaLAONIMIL ¢ BeToM (GoHa sKpaHa. He 3a-
OyabTe COXpaHUTh BHIOpaHHbL (haill B KaTasore images.

Co3zpaHue knacca Alien
Tenepsb MOKHO HanucaTb Kjiacc Alien:

alien.py

import pygame
from pygame.sprite import Sprite

class Alien(Sprite):
"""Knacc, npeacTaBaswwuii ogHoro npuwensua. """
def __init_ (self, ai_settings, screen):
"""MHuunanusnpyeT npuwenbua U 33aAaeT ero Ha4dalbHyl MNo3uLMIL.
super(Alien, self)._ init_ ()
self.screen = screen
self.ai_settings = ai_settings

# 3arpy3ka usobpaxeHusa npuwenbLua U HasHaveHue aTpubyTa rect.
self.image = pygame.image.load('images/alien.bmp")
self.rect = self.image.get_rect()

# Kaxablii HOBbI Mpuwenew NoABNAETCA B JIeBOM BepXHeM Yrjy 3SKpaHa.
(1] self.rect.x = self.rect.width
self.rect.y = self.rect.height

# CoxpaHeHWe TOYHOW NO3uUuMKU MpuwenbLa.
self.x = float(self.rect.x)

def blitme(self):
"""BblBOAUT nNpuwenbLla B TeKYLWeM MNOJOXEHUM.
self.screen.blit(self.image, self.rect)

B ocnoBHOM 9TOT KJIacc 1TOX0XK Ha Kyacc Ship (eciu He cuuTaTh pasMelleHns IPUIIeIb-
1a). Manayanbno Kax/blil npuliesiel] pa3MelaeTcs B JIEBOM BepXHeM YIJIy 9Kpata, IIpu
HTOM CJIeBa OT HETO J100ABJISIETCS MHTEPBAJI, DABHBII IMPUHE MIPUIIEJIbIA, & HAJl HUM —
MHTEPBaJI, paBHbBIN BbIcOTE @.

Co3pgaHue ak3emnnsipa Alien
Cozpnannm ax3emisp Alien B alien_invasion.py:

alien_invasion.py

from ship import Ship
from alien import Alien
import game_functions as gf
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def run_game():

# CospgaHue npuwenbua.
alien = Alien(ai_settings, screen)

# 3anyck OCHOBHOrO LMKNa WUrpbl.
while True:
gf.check_events(ai_settings, screen, ship, bullets)
ship.update()
gf.update_bullets(bullets)
gf.update_screen(ai_settings, screen, ship, alien, bullets)

run_game()

[Iporpamma nMmopTUpyeT HOBBIN Kiacc Alien U co3maeT aK3eMILIsAp Alien Hermocpes-
CTBEHHO TIepe/l BXO/IOM B OCHOBHOU MUK while. Tak Kak mo3umms mpuinesbiia ere
He yCIeTa UBMEHUThLCST, HTYET0 HOBOTO B TIUKJIE He 0OABIISETCS; M3MEHEHUST BHOCSTCST
TOJIBKO B BbI30B update_screen(), KOTOPOMY Ile€pelaeTCsa dIK3eMILAp alien.

OTOBpaXkeHne NpuLlenbLa Ha aKpaHe

_

&

Puc. 13.2. MosiBuncs nepsbiii nNpuLleneL)

YTo6bI IpHILeel HOIBUICS Ha 9KpaHe, IIPOrPaMMa BbI3BIBAET €ro MeToj blitme()
B update_screen():

game_functions.py
def update_screen(ai_settings, screen, ship, alien, bullets):
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# Bce nynu BbIBOAATCA No3au U306paxeHuit kopabna v npuwenbues.
for bullet in bullets:
bullet.draw_bullet()
ship.blitme()
alien.blitme()

# OTobpaxeHune nocnefHero MpopuCcCOBAHHOrO 3KpaHa.
pygame.display.flip()

ITpuiesier BEIBOAUTCS MOCJIE IPOPUCOBKY KOPAGJISI U ITyJIb, TaK UTO IPUIIETBIBI Gy Iy T
HAXOJMTHCS HA BepXHeM «cjoe» skpana. Ha puc. 13.2 uzobpaskeH nepsblil mpuinesiel.

[Toce Toro Kak 1epBbIil IPUIIETEI] TOSBUTCS HA 9KPate, Mbl HATIUIIIEM KOJI [IJis BBIBOJA
Bcero ¢JioTa.

MNocTtpoeHune ¢noTa

Y066l HApUCOBATh (DJIOT TIPHIIETBIEB, HEOOXOIMMO BBIUC/IUTD, CKOJIBKO TPHUIIE/IIEB
MIOMECTUTCS B OJTHOM PSITY M CKOJIBKO PSI/IOB TOMECTUTCS TT0 BbIcoTe. CHavYama MBI BBI-
YUCJUM TOPU30HTAJIbHBIC MHTEPBAJIBI MKy IPUIIEIbIAMU U CO3IaAUM DAL, 3aTEM
Gy/IeT BBIUMC/ICH BEPTUKATIBHBINA MHTEPBAJ U CO3/IaH BECh (JIOT.

BbluncneHne konnyecTsa npulensLUes B OAHOM psaay

YT00bI ONPEEUTD, CKOJIBKO MPHIIEJbIEB TOMEIIAETCSI B OJIHOM Psi/ly, CHAUYaJIa BbI-
YUCJUM JIOCTYITHOE TOPU30HTaIbHOE ITpocTpancTBo. [IInprnHa skpana xpanurcs B ai_
settings.screen_width, HO ¢ 06eHX CTOPOH KpaHa HEOOXOAMMO 3aPe3epBUPOBATDH
nyctble nHTepBasbl. OlpejesuM UX PAaBHBIMU MIMPUHE OJHOTO Mpullesblia. Tak Kak
IMPpUHA YMEHBIIAETCs Ha BEJIMYUHY ABYX UHTEPBAJIOB, JIOCTYIIHOE IIPOCTPAHCTBO PAaBHO
HIMPUHE dKPaHa 3a BbIYETOM Y/IBOEHHOU HTMPUHBI TPUIIeIbIa:

available_space_x = ai_settings.screen_width — (2 * alien_width)

Taxske H€O6XOZ[I/IMO 3ape3epBHUPOBATb MHTEPBaJIbl MEKAY ITPUIIEJIbITaMU; OHU 6yI[YT CO-
CTaBJIATDH O/IHY HIMPUHY TIpUIIEJIbIlA. HpOCTpaHCTBO, H606XOHI/IMO€ JIJISI BBIBO/Ia OZTHOT'O
IﬂDHlHeHIﬂla,paB}H)eI()yHEKXH{HOfiHIHFH{HeZOIH{aIHIﬂDﬂfﬂlﬂJHICathFO IIpUIIeJIbIa 1 e1rne
O/lHa IJIA ITyCTOro MHTEPBaJia ClipaBa. Yr1obbI OIIPpEAE/TNTDb KOJIMYECTBO IIPUIIEJIbIIEB HAa
9KpaHe, pa3faeJuM JOCTYITHOE ITPOCTPAaHCTBO Ha Y/IBOCHHYIO IIUPUHY ITpUIIE/IbIia:

number_aliens_x = available_space_x / (2 * alien_width)

AT BBIYUCIIEHIS OYIYT BKIIOUEHBI B TPOTPAMMY TIPH CO3aHIK (JIoTa.

NMPUMEYAHUE

Y BbIYMCIEHWIA B MPOrpaMMUPOBaHWK €CTb OfHa 3ameyaTenbHasi 0COBEHHOCTb: He 0653aTenbHO 6bITh
NOMHOCTBIO YBEPEHHBIM B MPaBWUMIbHOCTU (DOPMYJibl, KOrAa Bbl ee muweTe. Bbl MoxeTe onpoboBaTb
opMyny Ha MpaKkTWKe M MOCMOTPETb, YTO M3 3TOrO MOAYYMTCS. B XyAweMm cnyyae mosyyuTcs aKpaH,
[10 0TKa3a 3abuTbIi NpULLEeNbLAMK, — UM HA060POT, NYCTON. B 3TOM C/lyyae Bbl NepecMoTpuTe GopMyny
Ha OCHOBaHWW MOJYYEHHbIX PE3Y/ILTATOB.
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Co3paHue psiga

Yro0bl co31aTh OJUH Psifl IPUIIIETIBIEB, CHAYaIa co3/1aiinM B alien_invasion.py mycryio
IpYIILy ¢ UMeHeM aliens /71 XpaHeHus BceX [PUIIEIbIEeB, a 3aTeM BbI30BeM (DyHKITUIO
B game_functions.py 7151 cospanus ¢iora:

alien_invasion.py

import pygame

from pygame.sprite import Group
from settings import Settings
from ship import Ship

import game_functions as gf

def run_game():

# CospaHue Kopabna, rpynnbl Nyab W Fpynnbl NpuUeNbLeBs.
ship = Ship(ai_settings, screen)
bullets = Group()
(1] aliens = Group()

# CospaHue ¢noTa npuwenbLes.
(2] gf.create_fleet(ai_settings, screen, aliens)

# 3anyck OCHOBHOrO LUMKNa WUrpbl.
while True:

(3] gf.update_screen(ai_settings, screen, ship, aliens,
bullets)

run_game()

Tak kak IpUIIEbIIBI yiKe He CO3/[al0Tcsl HalpsiMyTo B alien_invasion.py, UMIIOPTUPOBATh
kiacc Alien B 9T0T (haili He 0053aTesIbHO.

Cospaiite mycTyto TPYNILY /I XpaHeHNs BCeX TPHIIesblieB B urpe @. 3aTeM coszaiite
HOBYIO (DYHKIUIO create_fleet() @, KOTOPYIO MBI BCKOpE BbI30BEM, U IepejlaiiTe eil
ai_settings, 0OBEKT screen 1 MyCTYIO TPYIY aliens. 3aTeM U3MEHNTE BLI30B update_
screen(), 9TOOBI TIPEIOCTABUTD (DYHKIIUH IOCTYII K TPYIITIE TIPUTIEIbIEB ©.

Takske HeOOXOMMO BHECTH U3MEHEeHNs B update_screen():

game_functions.py
def update_screen(ai_settings, screen, ship, aliens, bullets):

ship.blitme()
aliens.draw(screen)

# OTob6paxeHue nocnedHero NpPoOpUCOBAHHOrO 3KpaHa.
pygame.display.flip()

Korza Bbl BbI3bIBaeTe MeTo draw() 715 IPYyIIb, Pygame aBTOMaT4eCcKy BIBOJUT
KaK/[blil BJIEMEHT IPYIIIIBI B O3UIIUHU, ONIPe/IesisieMoii ero atpubytom rect. B maH-
HOM CJly4ae BbI30B aliens.draw(screen) pucyer KasKJ0ro IIPpUILEJbIA B I'PYIIIIE
Ha 9KpaHe.
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Co3paHue dnoTa

Temneps MoKHO TIepeliTH K co3nanuto dtota. Huske mpuBeiena HoBasg (pyHKINS create_
fleet(), KOTOPYIO MbI IIOMeCcTUM B KoHell game_functions.py. Takxe HeoOX0aMMO
UMITIOPTUPOBATD Kjtacc Alien, He 3a0ybTe 106aBUTH KOMAH/Iy import B Hauaso (daiiia:

game_functions.py

from bullet import Bullet
from alien import Alien

def create_fleet(ai_settings, screen, aliens):

CospaeT ¢noT npuwenbues. """

# Co3paHue npuwesibLa M BblYUC/IEHWE KO/MYeCcTBa MpuwenbLeB B paay.

# WHTepBan Mmexay COCeAHVUMM MpUllenbLaMM paBeH OAHON WUPUHe npuwenbLa.

o alien = Alien(ai_settings, screen)
2} alien_width = alien.rect.width
(3] available_space_x = ai_settings.screen_width - 2 * alien_width
4] number_aliens_x = int(available_space_x / (2 * alien_width))
# Co3paHue nepBoOro psiaa MpuwenbLes.
(5] for alien_number in range(number_aliens_x):

# Co3paHve npuwenbua U pa3MelleHMe ero B pagy.
(6] alien = Alien(ai_settings, screen)
alien.x = alien_width + 2 * alien_width * alien_number
alien.rect.x = alien.x
aliens.add(alien)

Bénpimast acth 9TOTO KO/la yike OblTa omucana pamee. [l71st pa3MeIenus TPUIIebIleB
HEeOo6XOIMMO 3HAT IUPUHY ¥ BHICOTY O[HOTO TIPUIIEJIbILA, 1 MBI CO3/IAEM €T0 B TouKe @
nepest BBIMOJTHEHNEM BEIUYUCTIEHU. DTOT TIPUIIIEJIel] He BOIET BO (hJIOT, TOATOMY OH He
BKJIIOYAETCs B Ipymnmy aliens. B Touke @ mupuHa MPHUIIETbIA ONPEIEIIeTcs 10 ero
aTpubyTy rect, a MoJiydeHHOE 3HAUEHKE COXPaHsieTcs B alien_width, uroObl n36eKaTh
JIMIITHUX oOparieHuii Kk arpubyTty rect. B Touke © BBIUUC/ISETCS TOPU3OHTATBHOE TIPO-
CTPAHCTBO U KOJIMYECTBO IIPUIIIEJIBIIEB, KOTOPhIE B HEM IIOMECTSTCS.

[To cpaBHeHMIO ¢ MCXOAHBIMU (DOPMYJIAMU BCETO OJJHO U3MEHEHUE: Mbl UCIIOJIb3yeM
int(), 4TOObI BBIYMCIEHHOE KOJUYECTBO MPUILEabIeB @ ObLIO 1IETbIM, — BO-TIEPBbIX,
HEesICHO, UTO JIeJIaTh C HETIOJTHBIM TTPUTITIEIThIIEM, & BO-BTOPBIX, (DYHKITNS range () MO KHA
nosry4aTh 1esoe uncao. QyHkIws int() oTcekaeT APoOHYIO YaCTh YHCIIA, (haKTUICCKH
BBITIOJIHSA OKPYTJIEHUE B MEHBIIYIO cTOPOHY. (M 9T0 TPaBUJIbHO: JIyyIlle OCTABUTD JINIII-
Hee cBOOOTHOE MECTO B KasKIOM PSIY, 4eM 3a0UBaTh PSIBI 10 OTKa3a. )

3aTeM cosaercs UKJI oT () 710 KOJIIYecTBa Co3[aBaeMbIX MpuiesbieB ©. B tese nnkia
CO3/1aeTCs1 HOBBII IIpUIIIeJIell, [I0CJIe Yero 3a4aeTcs ero KOOpAUHATa X [ pa3MeLleHU]
ero B paxy 6. Kaskzipiit mpuiesier] cIBUTA€TCS BIIPABO Ha OAHY MINPUHY OT JIEBOTO TIOJI.
3aTeM TMMPIHA TPUTITEThIIA YMHOKAETCS Ha 2, ITOOBI YUECTH TTOJHOE MTPOCTPAHCTBO,
Bbl/IeJICHHOE /I OZIHOTO IIpUIIeJIblia, BKJIIOYas IIyCTOI UHTepBaJl ClipaBa, a [10JIy4eH-
Has BeJIMYMHA YMHOKAETCs Ha TIO3UIUIO IIPUIIEJIbIIA B PALY. 3aTeM HOBBIN IIPHUIIETIel]
nobasJsieTcst B TpyTTy aliens.
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e >

Puc. 13.3. MNepBblii psg npuywwensLes

3anycrus nporpammy Alien Invasion, Bbl YBUANTE, YTO HA DKPaHE IOSBUJICS MEPBbIii
psin nputesibiies (puc. 13.3).

[1epBblii ps CABUHYT BJIEBO, ¥ 3TO XOPOIIIO, TIOTOMY 4TO (hJIOT TIPUIIETBIIEB TOJKEH /[BU-
raThCs BIIPaBO, II0Ka He JONeT 0 Kpas 9Kpata, 3aTeM HeMHOI'0 OILyCTUTbCSI BHU3, 3aTeM
nBUTaTHCS BIEBO U T. 1. Kak u B kimaccuyeckoit urpe Space Invaders, takoe iepemerniierme
UHTEPECHEE, YeM MTOCTENEHHOE CHUKEHME 10 IPSIMOU. JIBrsKeHMe OyIeT POI0JEKATHCS
TIO TeX TOP, TTOKA BCe MPUTIENBIIL He OYYT COMTDI MM TTOKA TTPHUTITEITET] He CTOJKHETCST
¢ KopabJIeM WIIH HIKHAM KPAeM 9KpaHa.

MPUMEYAHMUE

B 3aBucumMocTn OT Bbl(‘.—)paHHOl‘/lI LUMPUHbI 3KpaHa pacnoJIoXKEHME NEPBOro psda NpULLENbLEB B BalLen
CUCTEME MOXET BbIrMAAETb HEMHOIO MHAYe.

PedakTopuHr create_fleet()

Eciu 6b1 cospanue ¢iiota Ha 9TOM ObLIO 3aBepIIeHo, TO GYHKINIO create_fleet(),
HOKaJIyH, MOKHO ObLIO OBl OCTABUTh B TAKOM BHJIE, HO paboTa elle He 3aKOHYEHa, 10~
3TOMY MbI HEMHOTO TIOJUNCTUM KO pyHKImK. Huske npuBenena Bepcust create_fleet()
¢ IByMs HOBbIMU (hyHKIUAMU: get_number_aliens_x() u create_alien():

game_functions.py
O def get_number_aliens_x(ai_settings, alien_width):
"""BplyucnAeT KONUYECTBO NpuwesbLeB B pady.
available_space_x = ai_settings.screen_width - 2 * alien_width
number_aliens_x = int(available_space_x / (2 * alien_width))
return number_aliens_x
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def create_alien(ai_settings, screen, aliens, alien_number):
Co3paeT npuwenbua v pasmewaeT ero B pagy."""
alien = Alien(ai_settings, screen)
(2] alien_width = alien.rect.width
alien.x = alien_width + 2 * alien_width * alien_number
alien.rect.x = alien.x
aliens.add(alien)

def create_fleet(ai_settings, screen, aliens):
CozpaeT ¢noT npuwenbues."""
# Co3paHve npuwenbLa U BbYUC/IEHUE KONUYECTBA NpUWenbLeB B pagy.
alien = Alien(ai_settings, screen)
(3] number_aliens_x = get_number_aliens_x(ai_settings, alien.rect.width)

# Co3paHune nepBoro pAaga npuwenbues.

for alien_number in range(number_aliens_x):
(4] create_alien(ai_settings, screen, aliens, alien_number)
Kox get_number_aliens_x() HUCKOJBKO He M3MEHUJICS IO CPAaBHEHUIO C create_
fleet() @. Koj create_alien() mouTu He UBMEHUJICS, Pa3Be YTO JIJISI OIIPE/IeSIEH IS TN~
PUHBI UCITOJIB3YETCs TOIBKO UTO CO3/IaHHbBIN Tipuinesel] @. B Touke © Ko/ BBIYUCTIEHNS
TOPU30HTATBHBIX MHTEPBAJIOB 3aMEHACTCA BBI3OBOM get_number_aliens_x(), a cTpoka
c alien_width yznanena, ToToMy 4TO Tellepb 3ajlaua peliaercs B create_alien(). B Tou-
ke @ BhI3bIBacTCs QYHKIMS create_alien(). PedakTopunr ynpouiaer gobasjeHne
HOBBIX CTPOK U CO3/laHKe BCcero (hJioTa.

[lobasneHve psiaos

Yro6bl 3aBEPIIUTD MOCTpOeHUE (PIOTA, OMPEACTUTE KOJTUIECCTBO PSAIOB HA dKPAHE
U TTOBTOPHUTE IUKJ (CO3/aHM TPHUITIEIBIEB OTHOTO Ps/ia) MOJyUYeHHOE KOJTUIECTBO
pas. Uto6bl onpeesuTh KOJTUIECTBO PSAOB, Mbl BBIUUCJISEM JOCTYITHOE BEPTUKAIb-
HOE TIPOCTPAHCTBO, BBIYKMTAsT BICOTY MPUIIETbIA (CBEPXY), BBICOTY Kopabiist (CHU3Y)
1 YZIBOCHHYIO BBICOTY TIPUTIEJbIA (CHU3Y ):

available_space_y = ai_settings.screen_height — 3 * alien_height — ship_height

B pesyibraTe BOKpYT Kopabuist 00pasyeTcs IyCToe IPOCTPAHCTBO, YTOOBI y UTPOKa OBLIO
BPEMsl HauaTh CTPEJILOY M0 TIPUIIEbIIaM B Hayasie Kask/0r0 YPOBHsL. [10/] KaKIbIM PsALOM
JIOJGKHO OBITH MyCTOE MECTO, PABHOE BBICOTE TIPUIIEbIA. UTOOBI BBIYUCAUTH KOJMIECTBO
CTPOK, MBI JIeJIIM CBOOOJIHOE MTPOCTPAHCTBO Ha YABOEHHYIO BBICOTY NpHUIlesbia (Kak
U npesk/e, eciu (hopMyia COAEPKUT ONMOKY, Mbl 9TO HEME/IJIEHHO YBUIUM ¥ BHECEM
M3MEeHEeHUs], OKa He TIOJTyYUM HYKHbIe MHTEPBAJIbI):

number_rows = available height_y / (2 * alien_height)

3Hast KOJIMYECTBO PpA0B BO (1)]10Te, MbI MOJKEM ITOBTOPUTDH KO/ CO3/IaHUs pAJial

game_functions.py

O def get_number_rows(ai_settings, ship_height, alien_height):
OnpepenseT KOAMYECTBO psAAOB, MOMewawwuxca Ha skpaHe."""
(2} available_space_y = (ai_settings.screen_height -
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(3 * alien_height) - ship_height)
number_rows = int(available_space_y / (2 * alien_height))
return number_rows

def create_alien(ai_settings, screen, aliens, alien_number, row_number):

alien.x = alien_width + 2 * alien_width * alien_number
alien.rect.x = alien.x
(3] alien.rect.y = alien.rect.height + 2 * alien.rect.height * row_number
aliens.add(alien)

def create_fleet(ai_settings, screen, ship, aliens):

number_aliens_x = get_number_aliens_x(ai_settings, alien.rect.width)
number_rows = get_number_rows(ai_settings, ship.rect.height,
alien.rect.height)

# CospaHue ¢noTa npuwenbLes.
(4] for row_number in range(number_rows):
for alien_number in range(number_aliens_x):
create_alien(ai_settings, screen, aliens, alien_number,
row_number)

YT06bI BBIYMCAUTH KOJIMYECTBO PSIOB, IOMEIIAIONUXCS Ha 9KPaHe, Mbl BKJII0YAaeM BbI-
qucJieHust available_space_y 1 number_rows B (pyHKIMIO get_number_rows() @, moxo-
JKYI0 Ha get_number_aliens_x(). BbIumcieHus 3aK/II04AI0TCI B KPYTJIble CKOOKH, UTOOBI
1X MOKHO ObLIO Pa3OUTh Ha ABE CTPOKU AIMHOI 79 CUMBOJIOB U MeHee, KaK yKa3aHO
B pekoMeHaanusax @, MyHKIws int () UCIIOAB3YETCsT JIsT TOTO, YTOOI IPEIOTBPATHTh
CO3/IaHKe HENIOJHOTO Ps/ia IPULIEbIIEB.

Yro6bl CO3/1aTh HECKOJIBKO CTPOK, MbI UCTIOJIb3YEM JIBA BIOKEHHBIX IIUKJIA: BHEITHUIT
¥ BHyTpeHHUN ©. BHyTpeHHNI ITUKJI CO3/IaeT OIMH P/ MPUIIEbIIeB. BHEITHIN TTUKI
cumraet ot 0 710 KomvecTBa psaoB; Python ncmonbayer Koz co3manust OTHOTO Psiia
1 TIOBTOPSIET ero number_rows pas.

Yro06bl CO3/1aTh BJIOKECHHBIN 1MKJI, HAIIMIINUTE HOBLIIA LMK for 1 cHabaure IIOBTOPsI-
eMbIil Ko/ oTcTymoM. (B GOJIBITITHCTBE TEKCTOBBIX PEAAKTOPOB OMEPAIIUH CO3MAHSI
U yaaseHust OJI0KOB KOJA BBIIOJHAITCS IIPOCTO, HO, €CJIM BaM IIOHaZ00UTCS TOMOIIIb,
obpamaiitech K mpuaoxkenunio b.) 3arem npu BeI3oBe create_alien() mepemaercs
apryMeHT ¢ HOMEPOM Psijia, YTOOBI KaK bl PSIl HAXOUIICS Ha 9KPaHe HUIKE TIPE/IbI-
JIYTIHX.

Onpenenennio create_alien() HeoOXoaMM mapaMeTp ¢ HOMEPOM psja. B create_
alien() MbI U3MeHsIeM KOOpAUHATY y tpuiiepiia®. CHavana npubassieTcst 0Ha
BBICOTA TIPHUIIEJBIA, YTOOBI CO3[AATh IIyCTOE MECTO ¥ BEPXHETO Kpast sKpaHa. Kaxbiit
HOBBIH PsiJI HAUMHAETCST HA JIBE BBICOTHI IMPUIIIEIThIIA HUIKE TTOCJIETHETO PSi/Ia, TTOITOMY
MbI YMHOKaeM BBICOTY TIPUIIEJIbIa Ha 2, a 3aTeM Ha HoMep psiga. Homep mnepBoro psjia
paBen 0, Tak 4YTO BEPTUKAJbHOE PACIIOJIOKEHNE TIEPBOTO Psi/la OCTAETCsT HEU3MEHHBIM.
Bce mocaetytontue psijibl pa3mMenaioTcs HUKe Ha dKpaHe.

Omnpegenenne create_fleet() TakiKe COLEPKUT HOBBII mapamerp s o0beKTa ship;
CJIe0BATENLHO, B BBI3OB create fleet() B alien_invasion.py neo6xoaumo 106aBUThL
apryMeHT ship:
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D

Puc. 13.4. Ha skpaHe nosBuscs Becb hoT NpuLLenbLEB

alien_invasion.py

# CospaHue ¢noTa npuwenbues.

gf.create_fleet(ai_settings, screen, ship, aliens)
Ecau rernieps 3amycTuTh TPy, Bbl YBUAUTE 11€JbIH Q10T niputiiesibiies (puc. 13.4).
B caiepyioem paszesie Mbl ipuBezieM GJIOT B IBUKEHHE.

YNPAXXHEHUS
13-1. 3Be3abl: HarauTe M306paxkeHne 3Be3abl. Co3AaNTe Ha SKpaHe CETKY U3 3BE3A.

13-2. 3Be3gpbl-2: YTOObI 3BE3Abl BbIrNSAENM 6osiee peanMcTMUHO, CNeayeT BHECTU ClydaliHoe
OTK/IOHEHWE NpK pa3MeLLeHnn 3Be34. BCnoMHWTe, YTO cnyyaiiHble Yucna reHepupyroTcst cneay-
oMM 06pasom:

from random import randint
random_number = randint(-10,10)

TOT KOA BO3BpaLLAET C/ly4yalHoe Lenoe Yncio B AnanasoHe ot —10 Ao 10. Ucrnonb3ys cBOMN koA
13 ynpaxHeHus 13-1, U3MeHWTE NO3VLIMIO KAXKAOW 3B€3Abl HA ClyYaliHYI0 BEUYMHY.

MNepemelyeHne gnoTa

Dot npuUMIeTbIeB AOJKEH ABUTATHCST BIIPABO 110 AKPaHy, TIOKA He TOWIET 0 Kpas;
Torza (JIOT OlyCKaeTCs Ha 3aJlaHHYI0 BEJIMYMHY M HAY4MHAET JBUIaThCs B 00pPaTHOM
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HaIpaBJICHUU. ITO TPOAOJLKACTCS JI0 TEX MOP, MOKA BCE MPHUIIETBIB He OYIYT COUTHI,
OJIMH U3 HUX He CTOJIKHETCST ¢ KopabuieM WITH He IOCTUTHET Hi3a skpana. HaumeM ¢ mepe-
MelreHus (roTa BIpaso.

MepemelleHne BNpaBo

Yr06bI KOpabJIK IPHIIEIbLER ePeMENaIiCh [0 9KPAHY, Mbl BOCIIOJIb3YEMCS METOLOM
update() us alien.py, KOTOpPbIil OyAeT BbI3BIBATHCS [JIsI KasKA0IO [IPUIIIENIbIA B IPYIIIIE.
CHauasa 106aBUM HACTPOMKY JI/Ist YIIPABJIEHMS CKOPOCTHIO KaKIOTO MPHIIEThIIA;

settings.py
def __init_ (self):

# HacTpoiiku npuwensues
self.alien_speed_factor =1

Hacrpolika ncnosbdyercs B peasinsaiuu update():

alien.py
def update(self):
"""MepemewaeT npuwenbLa BNpaso.
o self.x += self.ai_settings.alien_speed_factor
(2] self.rect.x = self.x

ITpu Kak0M OOHOBJICHUH TIO3UIIUHI MIPHUIIEJIbIIa MBI CMEIIAEM €T0 BIIPABO HA BEJIMUKHY,
XpaHsIyocs B alien_speed_factor. TouHast MO3UIUS IPUIIIEbIIA XPAHUTCS B aTPUOy-
Te self.X, KOTOPBII MOXKET IPUHUMATH BellleCTBeHHbIe 3HayeHus @. 3ateM 3HayeHue
self.x UCTIOMB3YETCsT JITIst OGHOBIEHUST TO3UIIH TTPSIMOYTOBHUKA TIPUTITEIThIa @.

B ocHoBHOM 11MKJIE while yike copeps:KaTcs BbI30BbI OOHOBJIEHUST KOPabJist U 1yJib. Te-
nepb He0OXOANMO TaKKe OOHOBUTD MO3KUIIUIO KAKIOTO IIPHIIEIbIA:

alien_invasion.py
# 3anyck OCHOBHOrO UMKNa WUrpbl.
while True:
gf.check_events(ai_settings, screen, ship, bullets)
ship.update()
gf.update_bullets(bullets)
gf.update_aliens(aliens)
gf.update_screen(ai_settings, screen, ship, aliens, bullets)

IMosutuu mpuiesrbieB 0OHOBISIOTCS OCJE OOHOBJIEHUSI MTYJIb, IOTOMY YTO CKOPO MBI
GyJIeM TIPOBEPSITh, MOMAJIY JIU KaKue-Tu6o TyJIu B IPUIITESTbIEB.

Haxowerr, 1o6aBbTe HOBYIO (QYHKINIO update_aliens() B KoHelr (paiina game_functions.py:

game_functions.py

def update_aliens(aliens):
"""O06HOBNSET MO3MUMM BCeEX NpuwenbLeB Bo dsoTe.
aliens.update()
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Mpsr1 ucrionb3yem mMeTo]1 update() 7151 TPYTIbI aliens, YTO TPUBOAUT K aBTOMaTHUye-
CKOMY BBI30BY MeTojia update () kaskaoro npuiiesbiia. Ecau sanycruts Alien Invasion
ceifyac, Bbl YBUIUTE, KaKk (hJIOT JIBUTAETCS BIIPABO U UCYE3AET 32 KPaeM dKpaHa.

Co3aaHne HacTpoek ANng Hanpas/ieHus q3ﬂOTa

Tenepb MbI CO3/1a/IUM HaCTpOI'/JIKI/I, KOTODbIE IIEpeEMENTaloT (bHOT BHU3 I10 9KpaHy, a IOTOM
BJIEBO IIPU IOCTUKEHNU TIPABOTO Kpasd 9KpaHa. Bor kax peaJIN3yeTCs 9TO IMOBEACHNE!

settings.py

# HacTpoiku npuwenbues
self.alien_speed_factor =1

self.fleet_drop_speed = 10

# fleet_direction = 1 o6o3Ha4vaeT ABUXeHWe BNpaBo; a -1 - BNEBO.
self.fleet_direction = 1

Hactpoiika fleet_drop_speed yrpaBJisieT BeJUYNHON CHIKEHUS (GJioTa IPU JOCTH-
JKEHUM UM Kpast. DTY CKOPOCTD MOJIE3HO OTAEJUTHh OT TOPUIOHTATILHOM CKOPOCTH TIPH-
II€JIbIIEB, YTOOBI HTH JIBE CKOPOCTU MOKHO ObLIO U3MEHSATH HE3aBUCHMO.

s nacrpoiiku fleet_direction MOXKHO HCIIOJIB30BATh TEKCTOBOE 3HaYeHue (HAIPU-
Mep, 'left' wim 'right'), HO, CKOpee BCETO, B UTOTE TIPUAETCST UCIIOIb30BaTh HAbOP
KoMaH/ if-elif juig npoBepku HarpabyeHus. Tak Kak B JaHHOM cJiydyae HalpaBIeHun
BCETO JIBa, MbI HCIIOJAb3yeM 3HaueHust 1 1 —1 u GyeM nepeksiouarhest MesK/y HUMU TIPU
KayKZIOM M3MeHeHnn HampaBaenus diaota. (Yucia B aHHOM ciydae 0COGEHHO YI0OHbI,
IIOTOMY YTO IIPU ABMKEHNY BIIPABO KOOPAUHATA X KayKIOTO IIPUIIEIbIA JOJIKHA YBEIN-
YUBATBCS, A PN [T€PEMEIIEHUN BJIEBO — YMEHBIIATHCA. )

lNpoBepKka AOCTUXKEHUS Kpas

Takske HaM MOHALOOUTCS METOJ JJisl IIPOBEPKK TOIO, AOCTHT JIM IIPUIIEJIEL] OZHOTO
U3 IBYX Kpaes. JIJist 9Toro HeoOX0ANMO BHECTH B METO/ update () M3MEHEHHE, TI03BOJIs-
Iolllee KasK/[OMY TIPUIIEJIbILY JIBUTAThCSI B COOTBETCTBYIOIIEM HAIlPABJIEHUM:

alien.py

def check_edges(self):
"""Bo3BpawaeT True, ecau Npuwenel HaxoAUTCHA y Kpasa 3dKpaHa.
screen_rect = self.screen.get_rect()

o if self.rect.right >= screen_rect.right:
return True
2] elif self.rect.left <= 0:

return True

def update(self):
"""MepemewaeT npuwenbua BAEBO WAX BNpaBso.
(3] self.x += (self.ai_settings.alien_speed_factor *
self.ai_settings.fleet_direction)

self.rect.x = self.x
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Bo13oB HOBOTO MeTO/a check_edges () /U1s1 JIIOOOTO MPHUIIEIbIA TTO3BOJISIET TPOBEPHUTD,
JTOCTHUT JIM OH JIEBOTO UJTU IIPABOTO Kpast. Y NPUIIENbIIa, HAXOAAIIEr0Cs y MPABOro Kpast,
aTpubyT right ero atpubyra rect 6oJiblie WK paBeH aTpuOyTy right arpubyTa rect
skpara @. Y mpuiesbiia, HAXOAAIIErOCs Y IeBOTO Kpasi, 3HaueHue left MewbIne a160
pasho () @.

B Mmerog update() OyayT BHeCEHbI M3MeHeHUs, o0eclieunBalolue epeMerieHne Bie-
BO U BIIPABO ©; JIJIST 9TOTO CKOPOCTD TIPHIIEIbIIa YMHOXKAETCS Ha 3HaYeHue fleet_
direction. Ecnu 3Hauenue fleet_direction paBHo 1, To 3HaueHue alien_speed_factor
npUGABJISIETCS K TEKYIIEH TTO3UIMY TPUIIEbIA; eCIIn Ke 3HaueHue fleet_direction
paBHO —1, TO 3HAYEHNE BBIYUTAETCS U3 TTO3UITNHN TIPUIIESbIA (KOTOPBIN TIepeMenaeTcst
BJIEBO).

CHmeHne (noTa U CMeHa HanpaBleHUS

Korna nputieser; 10XouT 10 Kpasi, BeCb (OJIOT JIOJKEH ONMYCTUThCS BHU3 U U3Me-
HUTb HallpaBJieHKUe ABMKEHUs. ITO 03HaYaeT, 4To B game_functions.py Heo6XoxumMo
BHECTU CePbe3Hble U3MEHEHNUS, [IOTOMY YTO UMEHHO 3/1eCh IIPOrpamMMa IIPOBEPET,
JOCTHT JIM KaKoii-/1n60 IpUIIie/iel] JJeBOro WK IIPaBoTo Kpas. J{Jist 9T0T0 Mbl HAIIKIIEM
dbyakmn check_fleet_edges() u change_fleet_direction(), a 3aTeM U3MEHUM
update_aliens():

game_functions.py

def check_fleet_edges(ai_settings, aliens):
"""PearupyeT Ha AOCTUXEHWE npuwenbuem KpaA dKpaHa.
o for alien in aliens.sprites():
if alien.check_edges():
change_fleet_direction(ai_settings, aliens)
break

def change_fleet_direction(ai_settings, aliens):
"""OnyckaeT Becb $GNOT U MeHAeT HanpasieHue ¢noTa.
for alien in aliens.sprites():
(2} alien.rect.y += ai_settings.fleet_drop_speed
ai_settings.fleet_direction *= -1

def update_aliens(ai_settings, aliens):

MpoBepseT, AocTUr an GAOT Kpas 3dKpaHa,
nocse 4ero o6HOBNAET MO3WUMKM BCeX MNpuwesbueB Bo ¢noTe.

(3] check_fleet_edges(ai_settings, aliens)
aliens.update()

Oynkius check_fleet_edges() mepebupaer dJotT U BeisbiBaeT check_edges() st
Ka)KJIOT'O IIPUIIIEIbIla O. Eciu check_edges() BO3BpalaeT True, 3HAYUT, IIPULIEJIEL]
Haxo/INTCs y Kpast M Bech (PJIOT TOJKEH CMEHUTH HallpaBJeHNe, TTI03TOMY BBI3bIBAET-
cst hynkiust change_fleet_direction() u npoucxXoauT BbIXOJ U3 1uKIa. DyHKITNS
change_fleet_direction() mepeGupaer HpUIIEAbIEB M YMEHbBIIAET BBICOTY KaxkKI0I0
M3 HUX C UCII0JIb30BaHUEeM HacTpoiiku fleet_drop_speed @; 3aTeM HalpaBiieHue
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fleet_direction MeHsieTCSI HA IPOTUBOIIOJIOKHOE, JIJISI Y€r0O TEKyIlee 3HaUeHne yMHO-
skaercsa Ha —1.

Mpbi usmenusin (pyHKIMIO update_aliens() U BKJIIOUMJIN B Hee POBEPKY HAXOKIEHUS
MIPUIIETTBIIEB Y Kpasi BBI30BOM check_fleet_edges() ©. DyHKIUS NOJKHA TIOJNYYATh
rnmapaMeTp ai_settings, 103TOMYy apryMeHT ai_settings BKJIIOYaeTCs B BbI3OB update_
aliens():

alien_invasion.py

# 3anyck OCHOBHOrO LUMKNa WUrpbl.
while True:
gf.check_events(ai_settings, screen, ship, bullets)
ship.update()
gf.update_bullets(bullets)

gf.update_aliens(ai_settings, aliens)
gf.update_screen(ai_settings, screen, ship, aliens, bullets)

Ecuu 3amyctuth urpy ceituac, ot Oyaer ABUTATHCS BIE€BO-BIIPABO MEKIY KPAsiMU
DKpaHa U OIyCKaThCsl KayKAbII pas, Koraa oH gobepercs 10 kpas. Terepb MOKHO mepe-
XO/IUTh K PEATTU3AINY YHUUTOXKEHUS U OTCIAEKUBAHUS TIPUIIEITBIIEB, CTAJTKUBAIONUXCS
¢ KopabJieM Wi JIOCTUTAIOINX HIKHETO Kpast 9KpaHa.

YMNPAXXHEHUSA
13-3. Kannu: HanauTe m306paXkeHue A0XKAEBOW Karnau M co3paniTe CeTKy M3 Kanesb. Kanmm
[O/MKHbI MNOCTENEHHO OMYCKaTbCA BHU3 U MCYE3aTb Y HYDKHErO Kpasi aKpaHa.

13-4. loxkab: M3MEHUTE CBOM KOA B ynMpaXkHeHUM 13-3, 4ToBbl MpU MCUYE3HOBEHWUM psiaa Kanesb
Y HVWXKHErO Kpasi 3KpaHa HOBbIV Psifi MOSIBASICA Y BEPXHErO Kpasi ¥ HauMHan nafeHue.

YHUUYTOXEHNE npULlenbLEeB

HWTak, MbI cO31a/11 KOpabib 1 (GJIOT IPUIIEIbIEB — HO, KOTAA IIY/IM JOCTUIAIOT IIPHUIIEIb-
11€B, OHU IIPOCTO IIPOXOIAT HACKBO3b, IIOTOMY YTO IIPOTpaMMa He TIPOBEPSIET KOJIIU3UN.
B urpoBom nporpaMMupoBaHUY KOJIU3Uel HA3BIBAETCS TIEPEKPBITHE UTPOBBIX 2JIEMEH-
ToB. UT0ODBL myJin cOMBaJIM IIPUIIIETIBIIEB, METOJL sprite.groupcollide() UcHOB3yeTCSI
7151 BBISTBJICHUST KOJIJIN3NI MEK/TY 9JIEMEHTAMNI JIBYX TPYIIIL.

BbisiBneHne konnmsum

Korza nmy.is monagaer B mpuniesbia, IporpaMma J0JIKHA HEMEIJIEHHO Y3HATh 00 9TOM,
4ToObI COMTHI IIpULIETIEL Mcues3 ¢ 9KpaHa. [ Toro Mbl Oy1eM IPOBEpPSATh KOJLIU3UK
cpasy sKe 1ocje OOHOBIEHMS TO3UIIH ITYJIN.

Meton sprite.groupcollide() cpaBHMBAET MPSIMOYTOJBHUK rect KaxKI0H ITyJIu C TIPs-
MOYTOJbHUKOM rect KaskJ0ro IPUIIEJIbI[a U BO3BpallaeT CJI0Baph ¢ MYJIAMU U IIPU-
IIeablaMU, MEXKIY KOTOPBIMU OOHApYKeHbl KOIM3un. Kaxablil K104 B CJI0Bape
IIPECTABJAET IIYJII0, & ACCOIUNPOBAHHOE C HUM 3HaY€HNe — IIPUIIEIbIIA, B KOTOPOTO
nonaa 1myJst. (ITOT cJoBaphk OYAET MCIOJIb30BAThCS B PeAJU3allMi CUCTEMBbI TT0AcUeTa
OUKOB cyeTa B ryiaBe 14.)
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[l mpoBepku Kosmuanii B hyHKINK update_bullets() UCIOJIB3YETCS CAELYIONINI KO

game_functions.py

def update_bullets(aliens, bullets):
"""06HOBNAET MO3UUMM NYSb U yAanseT cTapble nyau.

# MNpoBepka nonagaHuit B MpuwesnbLeB.
# Mpu obHapyxeHUM MonajaHuA yAanuTb Myaw W npuwenbua.
collisions = pygame.sprite.groupcollide(bullets, aliens, True, True)

Hosas crpoka cravasa nepebupaet Bee myJiv B rpyrine bullets, a 3ateM nepeGupaer
BCEX IPUIIeNbIIeB B TpyIe aliens. Kaxaplil pa3, korza MexxIy IpsSMOYTOJIBHUKOM
[yJIA 1 [pUILeiblia 0OHApyKUBaeTcs lepeKkpbiThe, groupcollide() pobasisier mapy
«KJIIOU—3HaueHe» B BO3BpalllaeMblil cioBapb. [[Ba aprymenTa True coobuaior Pygame,
HYJKHO JIM YQJISITh CTOJKHYBITHECS OOBEKTHE: MyJiio 1 npuiiesabia. (ATobbl co3naTh
CBEPXMOIIHYIO TIYJI0, KOTOpast OyAeT YHUUTOKATH BCEX MPUIIIE/IBIIEB HA CBOEM Iy TH,
MOJKHO TIepe/iaTh B TIepBOM apryMeHTe False, a BO BTopoM True. [TputmesbIter, B KOTOPBIX
TOMaIaeT 1myJist, Oy Ly T MCUes3aTh, HO BCE MyJI OYAYT OCTaBaThCS AKTUBHBIMU JIO0 BEPXHETO
Kpasi 9KpaHa.)

[Ipn BpI30BE Uupdate_bullets() mepemaercs apryMeHT aliens:

alien_invasion.py

# 3anyck OCHOBHOrO LUMKNa WUrpbl.
while True:
gf.check_events(ai_settings, screen, ship, bullets)
ship.update()

gf.update_bullets(aliens, bullets)
gf.update_aliens(ai_settings, aliens)
gf.update_screen(ai_settings, screen, ship, aliens, bullets)

A

Puc. 13.5. lynn yHU4TOXAIOT npuLLensLes!
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Ecym samycruts Alien Invasion ceifuac, npuiiesbibl, B KOTOPBIX IOIAAAET MyJist, OyayT
ncuesarh ¢ skpana. Ha puc. 13.5 u3o6pakeH YaCTUIHO YHUUTOKEHHBIN (JIOT.

Co3paHue 60nbluMX Ny/b AN TECTUPOBAHMS

Muorue urposble BO3MOXKHOCTH TECTUPYIOTCA IIPOCTLIM 3aIlyCKOM UIPbI, HO He-
KOTOPBIE aCMEKTHI CJAUIITKOM YTOMUTENBHO TECTUPOBATH B OOBIYHOM BEPCUM UTPHI.
Hampumep, 4To6bI MTPOBEPUTD, TPABUIBHO JU 06pabaThIBACTCA YHUUTOKECHUE MO-
CJTe/THETO TTPUTITESTHITA, HaM MPUIILIOCH ObI HECKOTHKO Pa3 cCOMBATH BCEX TIPHUIITEHIIEB
Ha dKpaHe.

Jl71s1 TecTUPOBAHMS KOHKPETHBIX aCIIEKTOB UTPhI MOKHO U3MEHUTH UTPOBbIE HACTPONKY
Tak, 4ToObl YIIPOCTUTH KOHKPETHYIO 06s1acTh. Hampumep, MOKHO YMEHBIIUTH 9KPaH,
4TOOBI HA HeM ObLJIO MEHbIIIE TIPHIIEBIEB, W YBEJTUUUTh CKOPOCTD ITYJIH U KOJIMIECTBO
ITyJib, OTHOBPEMEHHO HAXOANIMXCS Ha dKPaHe.

Moe nobumoe usmenenue npu rectupopanuu Alien Invasion — mcorb3oBanue
CBEPXIITUPOKUX IYJIb, KOTOPbIE OCTAIOTCS aKTUBHBIMU JIaskKe TIOCJIe TIOMa/laHus B IIPU-
mwesbia (puc. 13.6). Ionpobyiite 3agaTh HacTpoiike bullet_width sHauenue 300
U TIOCMOTPUTE, CKOJIBKO BPEMEHU BaM TIOHAM00UTCS [IJIsT YHUUITOKEHUsT hJIoTa mpu-
mreJibien!

Takne n3MeHeHus MOBBITAIOT 3(PGHEKTUBHOCTD TECTUPOBAHUS, A 3A0/IHO MOTYT ITOJICKA-

3aTb U/IEN U151 BCEBO3MOKHBIX MTPOBBIX 6OHYCOB. (TO]IbKO He 336yLII)Te BOCCTaHOBHUTb
HOPMaJIbHOE COCTOAHNE HACTPOEK ITOCJIE 3aBEPITCHUA TECTI/IpOBaHI/IH.)

O

Puc. 13.6. CBepxMOLLHbIE NYNN YNPOLWAKT TECTUPOBaHNE
HEKOTOPbIX acreKToB Urpbl
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BoccTaHoBneHue dnota

OpHa u3 kirtoueBbix ocobeHHocTeit Alien Invasion — GecKOHEUHbIE OPJIbI TIPHUIIE/IBIIER:
KQKIBII Pas3, KOT/A Bbl YHUUTOKAETE OJMH (JIOT, HA €T0 MECTe TIOSIBJISIETCS IPYTOil.

YT00bI OCIE YHUUTOKEHUST OMHOTO (PIoTa IMOSABJSICS APYIOii, CHaYala HyKHO ybe-
JTHCS B TOM, 4TO TpyIia aliens mycta. Ecoin ona mycra, Bei3biBaeTcst (hyHKITHS create_
fleet(). IIpoBepka 6y11eT BBITTONTHATHCS B hyHKIMU update_bullets(), MOTOMY UTO
UMEHHO 3/1eCh YHUYTOKAIOTCA OT/EJIbHbIE [IPUIIIEIIbIbI:

game_functions.py
def update_bullets(ai_settings, screen, ship, aliens, bullets):

# MpoBepka nonafaHuii B MNpuwenbLeB.
# Mpu obHapyxeHun nonajaHvA yaanuTb Myaw U npuwensua.
collisions = pygame.sprite.groupcollide(bullets, aliens, True, True)

(1] if len(aliens) == 0:
# YHUYTOXeHWe CywecTBYWWMX Ny/lb U CO3AaHMe HOBOro ¢noTa.
(2} bullets.empty()

create_fleet(ai_settings, screen, ship, aliens)

B touke @ nporpamma rposepserT, Iycta Jid rpymmna aliens. Ecau ona mmycra, To Bce
CylLIecTBYIOLUE IIyJIU YAaIa10TCa MeTOIOM empty (), KOTOPBI yajseT Bce CyLecTBy-
IOTIMe CTIPATHI U3 TPyNIbl @. BrI30B MeTo/a create_fleet() CHOBA 3aTOTHSIET 9KPaH
MPUIIEbIIAMHT.

B onpeznesnennn update_bullets() Ternepb IOSBUINCH JOTOJHUTEIbHBIE TTApaMeTpPbl
ai_settings, screen u ship, moaTOMy BbI30B update_bullets() B alien_invasion.py He-
06X0IMMO OOHOBUTD:

alien_invasion.py

# 3anyck OCHOBHOIrO UWK/Aa WUrpbl.
while True:
gf.check_events(ai_settings, screen, ship, bullets)
ship.update()
gf.update_bullets(ai_settings, screen, ship, aliens, bullets)
gf.update_aliens(ai_settings, aliens)
gf.update_screen(ai_settings, screen, ship, aliens, bullets)

Hosblit ioT nosiBsigercs cpasdy ke mocje yHUYTOKEHUS TeKy1iero dhJoTa.

YckopeHue nynb

[TonbITaBNIMCH CTPEJIATH 110 MPUIIEbIIAM B TEKYIIEM COCTOSTHUU UTPHI, BbI 3AMETHTE,
YTO JIBMZKEHUE TTYJIb HEMHOTO 3aMeIiTnock. /{esio B ToM, uto Pygame Tereps BbITIONTHSET
GoJibIiT 00beM PabOThI IPU KaKIOM IIpoxoe 1ukIa. CKOPOCTh 11yJib MOKHO YBEJIHU-
YUTHh HACTPOUKON bullet_speed_factor B settings.py. Ecsiut yBesnunTh 2T0 3HaUeHune
(Hampumep, 110 3), MyJM CHOBA OYAYT ABUTATHCS 110 9KPaHY € Pa3yMHON CKOPOCTHIO:

settings.py
# HacTpoiikn nynb
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self.bullet_speed_factor = 3
self.bul

OnTumaibHOe 3HAYEHUE ITON HACTPONKHM 3aBUCUT OT TIPOU3BOIUTENbHOCTHU BaIIei
cucteMbl. Haiiiure 3Hauenue, KOTOpoe Jiydiie MOAXOANT JIJisl Balieil KOHKPETHOM KOH-
uryparnun.

PedakTopuHr update_bullets()

ITepepaboTaem pyHKIMIO update_bullets(), uToObI OHA He pelliajia TAKOe KOJUYeCTBO
pasubix 3a1a4. Kox o6paborky Kosmusnii 6y/er BbljeIeH B OTAEAbHYIO (DYHKIUIO:

game_functions.py

def update_bullets(ai_settings, screen, ship, aliens, bullets):

# YHMYTOXEeHMe MCYe3HYBWMX NyJb.

for bullet in bullets.copy():

if bullet.rect.bottom <= 0:

bullets.remove(bullet)

check_bullet_alien_collisions(ai_settings, screen, ship, aliens, bullets)

def check_bullet_alien_collisions(ai_settings, screen, ship, aliens, bullets):
"""06bpaboTKa KONAU3WUKA MNyNb C MpULEnbLaMu.
# YpaneHue nynb U NpuwenbueB, y4acTBYWWWX B KOMIU3UAX.

collisions = pygame.sprite.groupcollide(bullets, aliens, True, True)

if len(aliens) ==

# YHUYTOXeHMe cywecTBYWWMUX Mynab U CO3[aHME HOBOro ¢noTa.
bullets.empty()

create_fleet(ai_settings, screen, ship, aliens)

Mgl cozfanu HOBYIO (byHKuI/Ho check_bullet_alien_collisions() AJis1 BBISIBJICHUSA
KOJJIU3UN MEKAY MYJSIMU U MPUIIEJIbIIaMU U [IJIST PEaKIINK Ha YHUUTOKEHUE BCETO
dota. ITO cHeIAHO I TOTO, YTOOBI COKPATUTh AAuHY (GyHKIuu update_bullets()
U YIIPOCTUTD JaIbHENIIYIo paspaboTKy.

YNPAXXHEHUSA

13-5. JloBell: co3aainTe Urpy C NEPCOHaXEeM, KOTOPbIA MOXKET ABUraThCs BMIEBO W BMPABO Y HUX-
HEro Kpasl 3kpaHa. Msu MOosIBNSIETCS B C/ly4alHOM MO3ULMM Yy BEPXHErO Kpas U MajaeT BHU3
C MOCTOSIHHOM CKOPOCTbIO. ECIM MEPCOHaX «M0BUT» MsY, CTa/lKMBasiCb C HWAM, MY UCYE3aEeT.
CospaBaliTe HOBbIM MsY KaXablii pa3, Korha MepcoHaX SIOBUT MsSY WKW KOraa MsiY MCYe3aeT
Y HUXHETO Kpasi 3KpaHa.

3aBepLueHne urpbl

Kakoe ysoBOIbCTBHE OT UTPHI, B KOTOPOW HEBO3MOXKHO Npourpath? Ecanm urpok
He ycreeT cOUTh (PIOT 10CTaTOUHO OBICTPO, PUIIENbI[BI YHUUTOKRAT KOPAGJIb MpU
CTOJKHOBeHUH. [IpH 9TOM KOJIMIECTBO KOPAOJIeld, UCTIO/B3YEMBIX UTPOKOM, OTPAHUIEHO,
1 KopabJib YHUUTOKAETCSI, KOT/Ia MPHIIEJIel] JOCTUTaeT HIJKHETO Kpast aKpaHa. Mrpa
3aBEPIIIAeTCsT B TOT MOMEHT, KOT/[a Y UTPOKa KOHUYATCS Bce KopabJiu.
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O6Hapy»XeHne Konnnsmm ¢ kopabnem

HauneM ¢ npoBepKH KOJIM3UIT MKy IPUIIebllaMu U KopabaeM, 4ToObI Mbl
MOTJIU MIPaBUJIbHO 00paboTaTh CTOJIKHOBEHUS ¢ MpUIneabiiaMu. KoJmusun «npu-
1esien-Kkopabib» IMPOBEPSIOTCS HEMEJIEHHO TT0c/Ie OOHOBJIEHUS TO3UIUN KasK[0TO
MpHIIEAbIA:

game_functions.py
def update_aliens(ai_settings, ship, aliens):

MpoBepseT, AocTUr au GAOT Kpas aKpaHa,
nocse 4ero o6HOBMAET MO3WUMKM BCeX MNpuwesbueB Bo ¢nroTe.

check_fleet_edges(ai_settings, aliens)
aliens.update()

# lMpoBepka konnusuii "npuweneu-kopabnb".
(1 if pygame.sprite.spritecollideany(ship, aliens):
(2] print("Ship hit!!!")

Meton spritecollideany () ToJydaeT [Ba apryMeHTa: Cripait u rpymiy. MeToj mbita-
eTcst HaliTh 11000 9JIeMEHT TPYIIIIbI, BCTYIUBIINI B KOJUIM3UIO CO CIIPAITOM, U OCTa-
HaBJIMBACT IMKJI [0 TPYTITE CPasy JKe Mocae 0OHAPYKEHVs CTOJIKHYBIIETOCS 9JIEMEHTA.
B manmom ciywae on mepebupaet TPyIIy aliens ¥ BO3BpAIIaeT TEPBOTO MPUIIEBIIA,
CTOJIKHYBIIIETOCST ¢ KOpabJieM.

Ecsm Hu ojtHa KoJun3us He oOHapysKeHa, spritecollideany() BosBpaiiaet None, 1 GJIOK
if B Touke @ He BbinOJIHseTCA. Ecim jke Oyaer oGHapysKeH IIPUILeiell, CTOJKHYBIIUICS
¢ KopabJieM, METOJI BO3BPaIllaeT 9TOr0 IPHIIEIbIIA, U BBIIOJIHSETCS 010K if: BBIBOAUTCS
coobGrenvre Ship hit!!! @. (TIpu CTOJIKHOBEHUH MIPUTIIENIBIA ¢ KOPadieM HeOOX0IUMO
BBITIOJTHUTD PsiJl OMEPAIUIL: Y/IaJUTh BCEX OCTABIITUXCS IPUIIETIEB U TYJIM, BEPHYTh
KopabJib B LEHTP U cO3/aTh HOBbI (10T, IIpeskie uem mcaTh Koj| BCeX 9TUX Olepaliii,
HEoOXO0AMMO YOEAUTBCSA B TOM, YTO PelleHre ¢ 00HapysKeHUeM KO3 ¢ Kopabjiem
paboraer npasuibHO. KoMaH/a print BCero JIniib ITO3BOJISIET JIETKO TPOBEPUTD IIPABUJIb-
HOCTH OOHAPYKEHUST KOJUTU3UIL. )

Jajee HeobxoaMMO TIepeaaTh ship dyHKINN update_aliens():

alien_invasion.py

# 3anyck OCHOBHOrO LMKNa WUrpbl.

while True:

gf.check_events(ai_settings, screen, ship, bullets)

ship.update()

gf.update_bullets(ai_settings, screen, ship, aliens, bullets)
gf.update_aliens(ai_settings, ship, aliens)

gf.update_screen(ai_settings, screen, ship, aliens, bullets)

Ecymm 8o 3anmycture Alien Invasion, pu cTOJIKHOBEHUU IIPUIIEIbIA ¢ KOpabjeM B Tep-
MUHAJIbHOM OKHe MosBJseTcs coobuienre Ship hit!!!. B xoxe TectupoBanus aToro
acIleKTa IIPUCBOIiTe alien_drop_speed 6oJiee BhicOKOe 3Hadenue (Hanpumep, 50 wiu
100), 4TOOBI IPUIIEBIIBI ObICTPEE JOOUPATNCH 0 BAIIEro KOPadJIs.
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Ob6paboTka CTONIKHOBEHWI C kopabnem

Tenepb HYKHO Pa3o6paThCst, YTO K€ MPOUCXOJUT MPHU CTOJIKHOBEHUH TPUIIEITHIA
¢ xopabyem. BmecTo TOTo 4TOOBI yHUUTOKATH HK3EMIIISP ship W co3MaBaTh HOBBIM,
MbI Oy/IeM TIO/ICUUTHIBATH KOJIMYECTBO YHUUTOKEHHBIX KOPabJIeil; st 9TOro caepyer
oprann3oBath c60p craTucTUKHU o urpe. (CTaTucTuka Takske TPUTOAUTCS TSI IO
cyeTa OYKOB.)

Harmmem HOBBII Kytace GameStats /s BeleHUSI CTATUCTUKY U COXPAHUM ero B (aiije
game_stats.py:

game_stats.py

class GameStats():
"""OTcnexvBaHue CTAaTUCTUKM Ana urpel Alien Invasion.™"""
def __init_ (self, ai_settings):
"""MHUUManu3npyeT CTaTUCTUKY.
self.ai_settings = ai_settings
(1 self.reset_stats()

def reset_stats(self):
"""MHUUManu3npyeT CTaTUCTUKY, W3MEHAWWYICA B XOAEe WUrphl.
self.ships_left = self.ai_settings.ship_limit

Ha Bce Bpemst pabotsr Alien Invasion Gy/er co3maBaThCsi OUH SK3eMILISIP GameStats,
HO 4aCTh CTATUCTUKU JOJIKHA cOPaChIBaThCs B HaYasIe KaKa0il HOBOM urpsl. s aToro
64sbImAasa 4acTh CTATUCTUKN 6leET WHUIMAJIN3NPOBATHCA B MeTOJIe reset_stats()
BMecTO __init__ (). DT0oT MeToj OyzeT BbI3bIBaThCA U3 __init__ (), YTOObI CTaTUCTUKA
MPaBUJIBHO WHUITMATN3UPOBAJIACEH ITPU MTEPBOM CO3/IaHUK IK3EMILJIsIpa GameStats @,
a Meton reset_stats() 6y1[eT BBI3BIBATHCSA B HaUaJsle KayKAOW HOBOU UTPBI.

IToxa B UTPpe NCITOJIb3YyETCA BCEro OANH BN/l CTATUCTUKN — 3HAYCHUE ships_left, us-

MeHsonieecs B xo/e urpbl. Kosmuectso kopabiieil B Hauasie UTpbl XpaHUTCs B settings.py
o/t UMeHeM ship_limit:

settings.py

# HacTpoiikn kopabna
self.ship_speed_factor = 1.5
self.ship_limit = 3

Takske HEOOXOAMMO BHECTH P/l M3MeHeHuil B alien_invasion.py /st cO3jaHus 9K3eM-
rsIpa GameStats:

alien_invasion.py

from settings import Settings
©® from game_stats import GameStats

def run_game():

pygame.display.set_caption("Alien Invasion")
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# Co3paHue 3K3eMmniApa ANA XpaHeHUs UrpoBOW CTATUCTUKK.
(2} stats = GameStats(ai_settings)

# 3anyck OCHOBHOrO LUMKNa WUrpbl.
while True:

gf.update_bullets(ai_settings, screen, ship, aliens, bullets)
(3] gf.update_aliens(ai_settings, stats, screen, ship, aliens,
bullets)

MpbI uMIniopTupyeM HOBbIN KJacc GameStats @, co3zaem sK3eMILIIp stats @, a 3aTemM
nobaBJisieM apryMeHTHI stats, screen u ship B BbI30B update_aliens() ©. drtu apry-
MeHTbI OYIyT UCIIOJIb30BAThCS JIJIsT OTCIEKMBAHUS KOJIMYeCTBA KopabJiell, 0cTaBIInXcst
y UTPOKA, U MOCTPOEHUSI HOBOIO (bJI0Ta IIPK CTOJKHOBEHUHU [IPUIIETIbIA ¢ KOPaOIeM.

Korza mputieser; cTagkuBaercst ¢ KopabdseM, TPOTpaMMa YMEHbBIITAeT KOJUIECTBO
ocTaBIIMXCst Kopabuieil Ha 1, yHHUTOKAeT BCeX CYNMIECTBYIONIUX MPUIIE/TbIIEB U TTYJIH,
coszaeTt HOBbI (hJI0T U Bo3BparaeT kopabib B cepeauny skpana. (Takke urpa Hena-
TOJITO TIPHOCTAHABINBAETCS, YTOOBI UTPOK 3aAMETUJ CTOJKHOBEHIE U TEPECTPOUICS
riepesi osiBJIeHreM HOBOTO (hroTa.)

Béabinas yacth 9T0ro Koga Oyer BKIoueHa B GyHKIUIO ship_hit():

game_functions.py

import sys
O from time import sleep

import pygame

def ship_hit(ai_settings, stats, screen, ship, aliens, bullets):
ObpabaTbiBaeT CTONIKHOBEHMEe Kopabna ¢ npuwenbuem. """

# YmeHbweHune ships_left.
2] stats.ships_left -=1

# O4YncTKa CNUCKOB MpuwenbLeB U Nyib.
(3] aliens.empty()
bullets.empty()

# Co3paHue HoBoro ¢nota M pasmeleHne Kopabna B LeEHTpe.
(4] create_fleet(ai_settings, screen, ship, aliens)
ship.center_ship()

# Maysa.
(5] sleep(0.5)
O def update_aliens(ai_settings, stats, screen, ship, aliens,

bullets):

# MpoBepka Konnusuii "npuweneu-kopabnb".
if pygame.sprite.spritecollideany(ship, aliens):
ship_hit(ai_settings, stats, screen, ship, aliens, bullets)

Cravasia MbI IMTTIOPTHPYeM (QYHKINIO sleep() U3 MOLYJIst time, YTOGBI TPHOCTAHOBUTE
urpy @. HoBas dyukius ship_hit() ynpasiiser peakiipeil Urpbl Ha CTOJTKHOBEHUE
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KopabJis ¢ puieibleM. BHyTpu ship_hit() umcio ocraBumxcst kopabiieil yMeHblIia-
etcs Ha 1 @, TIOCsIe Yero MpoMCXOIUT OUMCTKA IPYTIN aliens v bullets ©.

3areM 1porpaMma co3szaeT HOBbII (hJIOT ¥ BbIPABHUBAET KOPAOJIb 110 LEHTPY HUKHErO
kpast @. (Bckope Mbl 1o6aBuM MeToy center_ship() B kirace Ship.) Hakownerr, nocie
BHECEHUs] MI3MEHEHU BO BCE UTPOBbIE AJIEMEHTHI, HO /IO TIEPEPUCOBKH U3MEHEHUI
Ha 9KpaHe JeJIaeTcs KOPOTKas 1aysa, yToObI UTPOK YBUZEJ, YTO er0 KOPab/ib CTOJIKHYJI-
cst ¢ nputnresbiteM ©. [Tocse 3aBepiienus nayssl sleep() KO EPEXOAUT K (DYHKITUN
update_screen(), KOTOpas IIepepPUCOBBIBAET HOBBIH (DJIOT HA dKpaHe.

Tax:xe He0OXOAMMO OOHOBUTD onpezesenne update_aliens() u 100aBUTb apaMeTphbl
stats, screen 1 bullets ®, yTOOBI 3TH 3HAYEHUS MOKHO OBLIO repeaarhb IIpu BbI30BE
ship_hit().

Huske npuBeen HOBBIN MeToz center_ship(); mo6aBbTe ero B KoHelr ship.py:

ship.py

def center_ship(self):
"""Pa3mewaeT Kopabsb B LEHTPe HWUXHEA CTOPOHSI.
self.center = self.screen_rect.centerx

Yro6bl BBIPOBHATH KOPa6JIb 110 IEHTPY, MbI 33j1aeM aTprOYTy center KOpabJis 3HaUEHUE,
COOTBETCTBYIOIIEE TIEHTPY SKpaHa (MTOJyIeHHOE TPH TIOMOIIH aTpubyTa screen_rect).

NMPUMEYAHUE

Ob6paTuTe BHMMaHWe: NporpaMMa HUKoraa He co3zaeT bonee oaHoro kopabnsi. OauH ak3emnnsip ship uc-
Mosb3yeTCcsl Ha NPOTSHKEHUU BCEW Urpbl, @ MPU CTONKHOBEHWM C MPULLENbLEM OH NPOCTO BO3BpaLLaeTcs
K LeHTpY 3KkpaHa. O TOM, YTO Yy Urpoka He OCTarnocb HU OAHOro kopabsisi, NporpaMma y3HaéT u3 atpubyTa
ships_left.

3alryCcTuTe Urpy, MOJICTPEJINTE HECKOJBKUX TIPUIIIEIIBIIEB, & 3aTEM TI03BOJILTE TIPUITIEIBILY
CTONKHYTLCsT ¢ KopabseM. ITporcxoanT HeGObIas maysa, Ha 9KpaHe MOSIBISIETCST HOBBIH
(hI10T BrOpsKeHus, a Kopabuib BO3BPAIAETCS B IIEHTP HIKHEH YacT 9KpaHa.

[OCTUXEHNE HMXKHEro Kpasi 3KpaHa

Ecym nmpumieier; modupaercs 10 HUMKHEro Kpasi 9KpaHa, mporpamMma Gy1er pearupoBaTh
TaK ’Ke, Kak IIPH CTOJIKHOBEHNHU ¢ KopadmaeM. [J0o06aBbTe 115l IPOBEPKU 3TOTO YCIOBH
HOBYIO (DYHKIIHIO, KOTOpast OyieT HasblBaThes update_aliens():

game_functions.py

def check_aliens_bottom(ai_settings, stats, screen, ship, aliens, bullets):

"""MpoBepsieT, [O6panUCb NU MNpuwenblUbl 4O HUKHEro Kpas 3KpaHa.

screen_rect = screen.get_rect()

for alien in aliens.sprites():

o if alien.rect.bottom >= screen_rect.bottom:

# MpoUCXoAuT TO Xe, YTO MPU CTONKHOBEHUM C Kopabnem.
ship_hit(ai_settings, stats, screen, ship, aliens, bullets)
break

def update_aliens(ai_settings, stats, screen, ship, aliens, bullets):
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# MMpoBepka npuwenbueB, A06PaBWMXCA A0 HUKHErO Kpas SKpaHa.
2} check_aliens_bottom(ai_settings, stats, screen, ship, aliens,
bullets)

Dyukius check_aliens_bottom() mposepsier, €cTh JiM XOTs Obl OAUH IPUIIEIEL, 10-
OpaBLIMIiCs 10 HUKHETO Kpas 9KpaHa. Y CIOBHE BBIIIOJHSIETCs, KOTAa aTpuOyT rect.
bottom mpuienbia 6obline Wi paBeH arpudyTy rect.bottom sxpana @. Eciu npu-
nreJiert JoOpajics 10 Hu3a, BbidbiBaeTcst GyHKIMA ship_hit(). Ecau xorst 661 oguH
MPUIIEJIET] 0OPAJICST 10 HUZKHETO KPast, IPOBEPSITH OCTATBHBIX YiKe HE HY/KHO, TI03TOMY
1ocJie BbI3oBa ship_hit() mukia npepoiBaeTcA.

Dynkius check_aliens_bottom() BBI3BIBAETCS MOCTE 0OHOBJIEHNA TTO3UIIHI BCeX
IPULIENbIEB U IIOC/Ie IPOBEPKU CTOJKHOBEHUN «Ipulienel-kopabib> @. Tenepb
HOBBIH (JIOT OYIET HOSABJIATHCSA KaK IPU CTOJKHOBEHUN KOPAbJIs ¢ NPUIIEIbIIEM,
TaK U B TOM CJIy4ae, eCJId KTO-TO U3 IPUIIENbIEB CMOT J00PaThC A0 HUMKHETO Kpast
9KpaHa.

KoHew, mnrpbl

ITporpamma Alien Invasion yze Ha 4TO-TO IIOX0Ka, HO UTPa JJIUTCS OECKOHEYHO. 3Ha-
yeHue ships_left MPOCTO MPOAOIKAET YXOAUTH B OTPUIATETHHYIO OECKOHEUHOCTb.
Jlob6aBuM B GameStats HOBbII aTpubyT — hJiar game_active, KOTOPbII 3aBepiIaeT Urpy
HOCJIe TIOTEPU TTOCIEHETO KOPabJIst:

game_stats.py
def __init_ (self, settings):

# Wrpa Alien Invasion 3anyckaeTcA B aKTUBHOM COCTOAHWUW.
self.game_active = True

JloGaBum B ship_hit() Koz, KoTopblii cOpacbiBaet (Jiar game_active B cocTosinue False
[IPY IIOTEPE UTPOKOM HOCJIEAHEr0 KOpabJIs:

game_functions.py

def ship_hit(ai_settings, stats, screen, ship, aliens, bullets):
ObpabaTbiBaeT CTO/NIKHOBeHMe Kopabna c npuwenbuem. """
if stats.ships_left > @:
# YmeHbweHue ships_left.
stats.ships_left -= 1

wun

# Maysa.
sleep(0.5)

else:
stats.game_active = False

Bémpimas wacth Koga ship_hit() ocrasach HenaMeHHOH. Bech cytecTByOmMit Ko
ObLI HiepeMelieH B 0JI0K if, KOTOPbIl IPOBEPSET, YTO Y UTPOKA OCTAJICH XOTsI Obl OJUH
kopabub. Ecin kopabiin He KOHYMITUCh, TIPOrPAMMAa CO3/Ia€T HOBBIH (hJIOT, iesaeT aysy
U IpojIoJKaeT urpy. Eciu ske Urpok moTepsist mocae it KopabJib, ¢hJiar game_active
MIEPEBOIUTCSI B COCTOsTHIE False.
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OnpeaeneHne NCNOTHSEMbIX YacTen Urpbl

B (paiisie alien_invasion.py He0OXOAMMO OIPEAENUTh YACTH UTPbI, KOTOPBIE JOJKHBI BbI-
MOJTHATHCS BCET/IA, U T€ YACTU, KOTOPbIE JOJIKHBI BBIITOJTHSATHCS TOJIBKO IIPU aKTUBHOMN
urpe:

alien_invasion.py

# 3anyck OCHOBHOrO LUMKNa WUrpbl.
while True:
gf.check_events(ai_settings, screen, ship, bullets)

if stats.game_active:
ship.update()
gf.update_bullets(ai_settings, screen, ship, aliens, bullets)
gf.update_aliens(ai_settings, ship, aliens)

gf.update_screen(ai_settings, screen, ship, aliens, bullets)

B ocHoBHOM 1UKJIE BCET/IA I0JKHA BBI3BIBATHCS (DYHKITUS check_events (), 1axke ecym
UTpa HAXOAMUTCS B HEAKTUBHOM cocTogHuu. Harpumep, nporpamma Bce paBHO JI0JIXK-
Ha y3HATh O TOM, YTO MOJTH30BATEJb HAKAJ KJAABUINTY Q /11 3aBEPIIEHUS] UTPBI UJTH
IIEJKHYJI Ha KHOIKE 3aKPhITUsI OKHA. TakKe 9KpaH JOJIKEH 0OHOBISATHCS B TO BPeMs,
MIOKA UTPOK PelllaeT, XOueT JIM OH HayaTbh HOBYIO UTPY. OcTajbHble BHI3OBbI (DYHKIIMI
JIOJKHBI IPOUCXOAUTD TOJBKO IIPU aKTUBHOM UTPE, TIOTOMY UTO B TO BpeMs, KOT/Ia UTPa
He aKTUBHA, OOHOBJISITH MO3UIIUU UTPOBBIX 3JIEMEHTOB HE HYKHO.

B 06HOBJIEHHOH BepCUU UTPa HOJKHA OCTAHABIMBATHC MOCJIE OTEPU UTPOKOM I10-
CJIeIHEr0 KOPabJIs.

YNPAXXHEHUSA

13-6. KoHel urpbl: B koae U3 yrnpaxHeHus 13-5 (c. 274) noacunTbiBaiTe, CKONIbKO pa3 Urpok
He noliMan msy. Mocne Tpex NpPoMaxoB Urpa A0/MKHa 3aKaHUMBATbCS.

NToru

B 57001 riaBe BbI HayYMINCh ZOGABATH B UTPY OOJIBIIOE KOIMYECTBO OJUHAKOBBIX
AJIEMEHTOB Ha npumMepe (GJioTa MpuIeables. Bol y3Hamm, Kak MCIONb30BaTh BIOKEH-
HbIE IIMKJIBI IS CO3JaHUS CETKU C 9JIEMEHTaMM, a TAKKe TIPUBEJIN UTPOBbBIE 2JIEMEHTDI
B JIBUJKEHUeE, BbI3bIBas MeTOJI update () Kax0ro ajieMeHTa. Bbl HAyYUIuCh YIIPaBJIsTh
nepemelereM 00beKTOB Ha 9KpaHe 1 00pabaThiBaTh pas3iuuHble COObITHS (HAIIpUMep,
JOCTH KEHME Kpasi 9KpaHa). Bbl Takke ysHaIu, Kak 0OHapyKMBaTh KOJLJIM3MN W PEari-
poBath Ha HUX (HA TIPUMeEpE MONAJIAHU TyJIb B PUIIEbIEB U CTOJKHOBEHUN MTPU-
mesbIes ¢ kopabiem). B 3aBepiienue riaBbl paccMaTpuBasach TeMa BEJIEHUS HTPOBOI
CTaTUCTUKU U UCIIOJIb30BaHK (hj1ara /sl IPOBEPKU OKOHYAHMSI UTPDI.

B nocaenneii rase aroro npoexta 6yer gobasieHa KHOMKa Play, 4To6bl HTPOK MOT
CaMOCTOSATEBHO 3AMYCTUTH CBOIO MEPBYIO UTPY, a TAKKE OBTOPUTH UTPY TIOCTIE €€ 3a-
Beprmenwst. [Tocse KaKAOTO YHUITOKEHUST BPAKECKOTO GoTa CKOPOCTH UTPHI OyAeT
BO3PACTaTh, @ Mbl PEATM3yeM CHCTEMY TI0J[cUeTa OYKOB. B pesysbraTe BbI moayduTe
MOJTHOCTBIO0 paboTOCTIOCOOHYO Urpy!



BepeHue cueTa

B aroii riase moctpoenue urpsl Alien Invasion Gyzer 3aBepiieHo. Mbl go6aBum
KHOIIKY Play [iJis1 3a11ycKa UIPbI 110 JKeJIaHII0 UTPOKA WJIU TIepe3alycKa UIPhI IOCIe
ee 3aBeplieHus. Mbl TaK:Ke UBMEHUM UTPY, YTOObI OHA YCKOPSLJIACh IIPU MIEPEX0JIe
UTPOKa Ha CJIEAYIONINIl YPOBEHb, U Peayu3yeM CUCTEMY Hojcueta 0ukoB. K KoHIy
TJIaBbI BB Oy/ieTe 3HATH JIOCTATOYHO, YTOOBI 3aHITHCS Pa3pabOTKOI UTP, CITOKHOCTD
KOTOPBIX HapacTaeT II0 X0y UIPhl U B KOTOPHIX peajn3oBaHa CUCTeMa IIOACcYeTa
OYKOB.

[obaBneHne kKHonku Play

B aTtom paszaesie Mbl JIO6aBI/IM KHOIIKY PIay, KOoTOpada OTO6pa>KaeTC$I nepea HadajioM UTPbI
1 TIOABJIAETCA ITOCJIE €€ 3aBEPIICHUA, 4TOOBI UTPOK MOT ChITPAaTh CHOBA.

B Texyeit Bepcun urpa HaymHaeTcs cpasy ke 1ocJe 3aiycka alien_invasion.py. Ilocie
OYEPEIHBIX U3MEHEHMIT UTpa Oy/IeT 3allyCKaThCsl B HEAKTUBHOM COCTOSIHMU U TIpe/iJia-
raTh UTPOKY Ha)kaTh KHOMKY Play /7 3amycka. /[l 3TOTO BKIIIOUNTE CIEAYIONINI KO
B game_stats.py:

game_stats.py

def __init_ (self, ai_settings):
"""MHuunanusnupyeT CTaTUCTUKY.
self.ai_settings = ai_settings
self.reset_stats()

nun

# WUrpa 3anyckaeTcA B HEaKTUBHOM COCTOAHUM.
self.game_active = False

def reset_stats(self):
Wrak, nporpammMa 3amyckaercsi B HEAKTUBHOM COCTOSHUM, a UTPY MOKHO 3aIlyCTUTD
TOJIBKO HaKaTneM KHOIIKN Play

Co3paHue knacca Button

Taxk kak B Pygame He CyIIECTBYET BCTPOECHHOT'O METO/la CO3/JaHN A KHOIIOK, MbI HAITUTIIEM
KJacc Button 1 co3anms 3all0JITHEHHOTO IIPSIMOYTOJbHUKA C TEKCTOBOI HAJIITUCHIO.
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Crieytonuii Kol MOXKET UCTIOIb30BAThCS IS CO3/IAaHUS KHOTIOK B JI060it urpe. Huxke
IpUBefIeHa MepBast 9acTh Kacca Button; coxpaHuTe ee B dafine button.py:

button.py
import pygame.font

class Button():

(1 def __init_ (self, ai_settings, screen, msg):
WHWunanusupyeT aTpubyThl KHomku. """
self.screen = screen

self.screen_rect = screen.get_rect()

# Ha3HayeHuWe pa3mMepoB U CBOWCTB KHOMOK.
2] self.width, self.height = 200, 50
self.button_color = (@, 255, 0)
self.text_color = (255, 255, 255)
(3] self.font = pygame.font.SysFont(None, 48)

# MocTpoeHne obbekTa rect KHOMKKU W BbipaBHWBaHME MO LEHTPY 3SKpaHa.
(4] self.rect = pygame.Rect(0, 0, self.width, self.height)
self.rect.center = self.screen_rect.center

# CoobueHne KHOMKU CO3[2eTCA TOMbKO OAWH pas3.
(5] self.prep_msg(msg)

Cnayvasia mporpaMmma UMIIOPTUPYeT MOJyJib pygame.font, KoTopblii mo3BossieT Pygame
BBIBOAUTH TEKCT Ha 9KpaH. Metox __init__ () mosydaer mapaMeTpsl self, 00bEKThI
ai_settings U screen, a Takke CTPOKY msg ¢ TekcToM KHONKH @. Pazmepsr KHOIKN
3a/1aI0TCS B TOUKe @, 110CJIe 4ero anI/I6yTbI button_color u text_color 3a/ai0TC4 TakK,
4TOOBI TPSIMOYTOJIBHUK KHOIKY OBLT OKPAIIIEH B SIPKO-3€JIEHBIN I[BET, @ TEKCT BBIBOUIICS
GeJIbIM IIBETOM.

B Touke © mpoucXoAUT OATOTOBKA aTprOyTa font Ui BBIBOAA TeKcTa. APryMeHT None
coobiaer Pygame, 4To JJist BBIBOJIA TEKCTA JIOJIKEH UCTIOIB30BATHCST MIPUMT 10 yMOTIa-
HUIO, & 3HaYeHue 48 onpesessier pasmep Tekcta. UToObl BBIPOBHATH KHOIKY TI0 TIEHTPY
9KpaHa, MBI co3/[aeM 0OBEKT rect /st KHOMKE @ U 3aj1aeM ero aTprOyT center B COOT-
BETCTBUHM C OTHOUMEHHBIM aTprOyTOM 9KpaHa.

Pygame BBIBOAUT CTPOKY TEKCTa B BujE rpadudeckoro udodbpaxenust. B Touke @ ara
3aj1aua perraercs MetoioM prep_msg(). Ko prep_msg() BBITJISIANT TaK:

button.py

def prep_msg(self, msg):
"""MpeobpasyeT msg B NPAMOYTrONbHUK M BblpaBHMBAET TEKCT MO LEHTpY.

o self.msg_image = self.font.render(msg, True, self.text_color,
self.button_color)
(2] self.msg_image_rect = self.msg_image.get_rect()

self.msg_image_rect.center = self.rect.center

Merton prep_msg() MOJIKEH MOJydYaTh apaMeTp self U T€KCT, KOTOPbIH HYKHO BBI-
Bectu B rpadpuueckoM Buze (msg). Boizos font.render() mpeobpasyer TEKCT, XpaHsi-
muiics B msg, B M306pakkeHne, KOTOPOE 3aTeM COXpaHsieTcs B msg_image @. Metoxy
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font.render() Tak:ke mepefaeTcst JOTHYECKUI TPU3HAK PEKIMA CIJIA)KUBAHUS TEKCTA.
B ocranmpubIX aprymMeHTax nepezaiorcs 1seT mpudra u nset (ona. B naniem npumepe
PEKIM CTITAKIBAHN BKIIIOUEH (True), a IIBET (hOHA COBIAIAET C IIBETOM (hOHA KHOTIKH.
(Ecom et hona He ykazan, Pygame mibitaeTcs BIBECTH HIPUMT € TIPO3pauyHbIM (hOHOM. )

B Touke © nzobpakeHre TEKCTa BBIPABHUBAETCSI 110 IIEHTPY KHOIKH, JIJIST Y€TO CO3/IAETCST
00BEKT rect n300paskeHusl, a €ro arpudyT center MPUBOAUTCS B COOTBETCTBHE C OJ[HO-
MMEHHBIM aTPIOYTOM KHOITKH.

Ocraercs cosnath MeTo/ draw_button (), KOTOPbIil MOJKET BBI3bIBATHCS JIsl 0TOOpasKe-
HUS KHOIIKU HA 9KPaHe:

button.py

def draw_button(self):
# OTobpaxeHne MNycTOWh KHOMKW U BbIBOA COOOWEHUA.
self.screen.fill(self.button_color, self.rect)
self.screen.blit(self.msg_image, self.msg_image_rect)

Boi3oB MeTona screen.fill() pucyeT MpsSMOYTOJIbHYIO YacTh KHOTIKU. 3aTeM BBI30B
screen.blit() BoIBOAUT M300PasKeHUE TEKCTA HA dKPAH ¢ nepeaadeil n3oobpaxeHus
n 06beKTa rect, CBSI3aHHOTO ¢ n306pakerueM. Kiace Button ToToB.

BblBOA4 KHOMKKM Ha 3KpaH

B nporpamme kiacc Button ucnosb3yercs /s cosjanust kKuorku Play. Tak kak vam
HY;KHA TOJIKO OJTHAa KHOTIKA Play, MbI cO3/1aIM KHOIIKY TIpsiMO B (paiise alien_invasion.py:

alien_invasion.py

from game_stats import GameStats
from button import Button

def run_game():
pygame.display.set_caption(“Alien Invasion")
# Co3paHue kHonku Play.

(1) play_button = Button(ai_settings, screen, "Play")

# 3anyck OCHOBHOrO LUMKNa WUrpbl.

while True:
(2} gf.update_screen(ai_settings, screen, stats, ship, aliens,

bullets,
play_button)

run_game()

[Tporpamma uMHopTUpYyeT Kaacc Button u co3zaet sk3emrisap play_button @, mocie
wero mepesiaet play_button ¢dyHkInm update_screen(), YTOOBI KHOTIKA TMOSBISATACH
1pu 0GHOBJICHUH DKPaHa @.
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3aTeM ciegyeT BHECTU U3MeHeHMs B update_screen(), 4ToObl KHOIIKa Play mossiisiiach
TOJIbKO B HEAKTUBHOM COCTOSIHUY UTPbI:

game_functions.py

def update_screen(ai_settings, screen, stats, ship, aliens, bullets,
play_button):
O6HOBNAET WU300paxeHWs Ha 3dKpaHe U oTobpaxaeT HOBbIA dKkpaH."""

# KHonka Play oTobpaxaeTcs B TOM CJlydae, €C/M Urpa HeakTUBHA.
if not stats.game_active:
play_button.draw_button()

# OTobpaxeHue nociefHero MpPoOpUCOBAHHOrO 3KpaHa.
pygame.display.flip()

Yrobsl KHOIIKA Play He 3akpbIBaIach APYruMU sJeMEHTAMU SKPaHa, Mbl 0TOOpaskaeM
ee TIocJie BCeX OCTAJIBbHBIX UTPOBBIX 3JIEMEHTOB, HO Mepe/l MEPEKII0UeHEeM Ha HOBBIH

skpas. Tenepp npu 3anycke Alien Invasion B IieHTpe sKpaHa 0TOOPasKaeTcsl KHOIKA
Play (puc. 14.1).

&

Puc. 14.1. KHonka Play BbiBOAMTCS TOrAa, KOrAa Urpa HeakTMBHa

3anyck urpebl

Yrobbl IpU HasKATHK KHOIIKM Play 3amyckajiack HoBas urpa, 1obasbre B (aiia game_
functions.py cJieyrommii Kozt JIsk OTCJIeKUBAHUSI COOBITHIT MBITITH HaJl KHOIIKOM:

game_functions.py

def check_events(ai_settings, screen, stats, play_button, ship, bullets):
"""0bpabaTbiBaeT HaXaTUA KNaBuw U CO6LITUA Mblum. """
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for event in pygame.event.get():
if event.type == pygame.QUIT:

elif event.type == pygame.MOUSEBUTTONDOWN :
mouse_x, mouse_y = pygame.mouse.get_pos()
check_play_button(stats, play_button, mouse_x, mouse_y)

o0

def check_play button(stats, play_button, mouse_x, mouse_y):

3anyckaeT HOBYW Wrpy Mpu HaxaTuu kKHonku Play."™""

(4] if play_button.rect.collidepoint(mouse_x, mouse_y):
stats.game_active = True

O6nossennoe onpegenenne check_events() IIoJIy4aeT rmapamerpsl stats u play_button.
[Tapametp stats OyzeT HCIOTB30BATHCS JIst 0OpallieHus K (hyiary game_active, a play_
button — Jiist IPOBEPKH TOTO, OBLIA JIN HAjKaTa KHOTIKA Play.

Pygame oGHapyskuBaet coObITIie MOUSEBUTTONDOWN, KOT/Ia KIPOK IeJIKaeT B JI000H TouKe
sKpata @, HO MbI XOTUM OTPAHUYUTH UTPY, YUTOOBI OHA pearnpoBaIa TOJBKO Ha MIETIKU
Ha KHoIKe Play. /Iyt aToro OyeT KCIoIb30BaThCs METO/ pygame .mouse . get_pos (),
BO3BPAIAONINI KOPTEXK C KOOPJMHATAMY X U y TOUKU TIeTYKa @, DTH 3HAUEHWST TIepe-
natorcst pyHKIMU check_play_button() ©, KoTopas ucroJib3yet MeTos; collidepoint()
JUISL TPOBEPKH TOIO, HAXOAUTCS JIM TOYKA IeJYKa B IIpejesiax 00J1acTu, OlpeeaseMoi
MPSIMOYTOJIBHUKOM KHOTIKY Play @. Eciu Touka HaXOAWTCS B TIpe/iesiaX KHOTKY, (ar
game_active 1epeBOJIMTCS B COCTOsIHME True, M UTPa HAYNHAETCs !

[Ipu BBI3OBE check_events() B alien_invasion.py mO/KHBI TIepeiaBaThCs BA TOMOTHU-
TEeJIbHBIX apryMeHTa, stats u play_button:

alien_invasion.py

# 3anyck OCHOBHOrO LUMKNa WUrpbl.
while True:
gf.check_events(ai_settings, screen, stats, play_button, ship,
bullets)

K aToMy MOMEHTY BBI CMOJKETE 3allyCTUTh W CHITPATh MOJHOTIeHHYIO urpy. Ilocre 3a-
BepIlIeHNs UTPHI 3HAUEHNE game_active CTAHOBUTCA paBHBIM False, a kHoMKa Play cHoBa
MOSIBUTCS Ha 9KpaHe.

C6poc urpol

ToJbKO UTO HATTMCAHHDIH HaMU KOJ paboTaeT Mpu MepBOM Ha)KaTHW KHOTKH Play,
HO He paboTaeT TOCIe 3aBEPITEHNsT IEPBOIT UTPBI, TOTOMY YTO YCJIOBUS, TPUBOJATINE
K OKOHYAHUIO UTPBI, ellle He ObLIN COPOIIIEHBI.

Yro6er urpa cOpachiBaIach Py KasKI0M HaKATUH KHOMKH Play, HeobXoanmo cOpocuTh
UTPOBYIO CTATHCTHUKY, CTEPETh CTAPhIX IPHUIIEIbIEB W MYJIH, IOCTPOUTH HOBBIH (hJIOT
U BEPHYTH KOPalJib B IIEHTP HUKHEIT CTOPOHBI:

game_functions.py

def check_play button(ai_settings, screen, stats, play_button, ship, aliens,
bullets, mouse_x, mouse_y):
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3anyckaeT HOBYW Urpy npu HaxaTuu KHomku Play.
if play_button.rect.collidepoint(mouse_x, mouse_y):
# CbpoC UrpoBOW CTATUCTUKK.
o stats.reset_stats()
stats.game_active = True

# O4ynmcTKa CNUCKOB MpuwesnbLeB U Nyfb.
(2} aliens.empty()
bullets.empty()

# CospaHue HOBOro ¢ioTa M pasMelieHne Kopabna B LeHTpe.
(3] create_fleet(ai_settings, screen, ship, aliens)
ship.center_ship()

Mp1 o6HOBIIsIEM oTipejiesieHne check_play_button(), 4ToObl B HEM GBLIN JOCTYITHBI
00BeKTHI ai_settings, stats, ship, aliens u bullets. 9T 0OBEKTH HEOOXOAUMBI [JIsI
cOpoca HACTPOEK, M3MEHUBIIUXCS B XOJ€ UIPbI, U 1Jis1 OOHOBJIEHUS] BU3YalIbHBIX DJIe-
MEHTOB UTPHI.

B touke @ 06HOBJIsIETCST NTPOBAsT CTATUCTUKA, BCIAENCTBUE YETO UTPOK TOTyIaeT
Tpu HOBBIX Kopabus. [Tocse aToro diar game_active mepeBOAUTCA B COCTOSIHUE
True (4T0OBI WUTPa HAYATACh CPa3y Ke MOCJE BBIMOTHEHMS KOAa (DYHKIMN), TPYIITIbI
aliens 1 bullets ouniarorcst @, co3naeTcst HOBbI (JI0T, @ KOpabJib BEIpAaBHUBACTCST
10 1eHTPY ©.

Jlsst aTOrO HEOOXOAMMO M3MEHUTH OlpesiesieHne check_events(), Kak 1 BbI30B check_
play_button():

game_functions.py

def check_events(ai_settings, screen, stats, play button, ship, aliens,
bullets):

ObpabaTbiBaeT HaXaTUSA KNaBUW U COBLITUA MbllK .

for event in pygame.event.get():

if event.type == pygame.QUIT:

elif event.type == pygame.MOUSEBUTTONDOWN :
mouse_x, mouse_y = pygame.mouse.get_pos()
(1 check_play_button(ai_settings, screen, stats, play_
button, ship,
aliens, bullets, mouse_x, mouse_y)

Omnpezenennio check_events() HeoOxoauM mmapaMeTp aliens, KoTopslil Gyner mepe-
naBatbcd check_play button(). Taxsxe o6HoBigeTca BbI3oB check _play button()
C BKJIIOUYEHUEM COOTBETCTBYIOIINUX apTyMeHTOB @.

Teneps 06HOBUTE BBI30B check_events () B alien_invasion.py, 4To0bI B HEM IIEpeaBaICsI
apryMeHr aliens:

alien_invasion.py

# 3anyck OCHOBHOrO UMKNa WUrpbl.
while True:
gf.check_events(ai_settings, screen, stats, play_button, ship,
aliens, bullets)
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ITocsie aTUX M3MEHEHMIT nurpa 6szeT ITPaBUJIbHO TIEPEXO/NUTD B NCXO/ITHOE COCTOAHUE ITPU
KaX/IOM HaKaTHNHn PIay, 1 Bbl CMOJKETE CbhII'PAThb CTOJIBKO Pa3, CKOJIbKO BaM 3axoyercs!

BnoknpoBka kHorku Play

VY kHotku Play B HatieM IPUJIOKEHUH €CTh OfTHA ITPoOJieMa: 00JIacTh KHOTIKY Ha SKPaHe
MTPOJIOJIZKAET pearnpoBaTh Ha MIETUKH, JaKe ecJid KHOTKa Play He oToOpaxkaercst. Ecou
CJIyYaHO MIEJKHYTh HA MeCTe KHOIIKH Play 1ocJie Hayasia urpbl, T Urpa rnepesaiycrTuTcs!

YT06bI MCIIPABUTD HTOT HEIOCTATOK, CICAYET 3aIlyCKaTh UIPY TOJLKO B TOM C/IydYae, €CJIi
(brar game_active HaxoaUTCS B COCTOSIHUM False:

game_functions.py

def check_play button(ai_settings, screen, stats, play_button, ship, aliens,

bullets, mouse_x, mouse_y):

"""3anyckaeT HOBYKW Wrpy Mpu HaxaTuu KHonku Play.
o button_clicked = play_button.rect.collidepoint(mouse_x, mouse_y)
2} if button_clicked and not stats.game_active:

# C6poC UrpoBOW CTATUCTUKMK.

wun

Durar button_clicked comep:kut 3HaueHue True win False @; a urpa mepesarycka-
€TC4 TOJIBKO B TOM CJIydae, ecJIi 110Jb30BaTeb Ha)kasl KHOIIKY Play, a urpa He akTuBHA
B JIAaHHBIH MOMEHT @, YUTOOBI MPOTECTUPOBATH ITO TIOBE/IEHUE, 3aITyCTUTE HOBYIO UTPY
¥ MHOTOKPATHO IIeJIKaiiTe B TOM MecCTe, T/ie OJIXKHA HaX0uThes KHotKa Play. Ecim Bee
paboTaer Tak, Kak IOJI0KEHO, HaXKaThsl KHOIIKY Play He IOJIKHbI BJAUATH HA X0 UTPHL

CoKpbITVE YKa3aTesnsl Mblln

Yxkazaresb MbIIIN JIOJIKEH OBITDH BU/IMMbIM, 4yTOOBI 110/1b30BaTEIb MOT HauaTh urpy, Ho
II0CJIE HadaJla UT'PbI OH TOJIBKO MEIIaeT. Y1061 HCIIPABUTD 9TOT HEJOCTATOK, Mbl CKPOEM
YKa3aTeJib MbIIIIH ITOCJE TOTO, KaK UTpa CTaHET AKTUBHOI:

game_functions.py

def check_play button(ai_settings, screen, stats, play button, ship, aliens,
bullets, mouse_x, mouse_y):
"""3anyckaeT HOBYW WUrpy nNpu HaxaTuum KHonku Play.
button_clicked = play_button.rect.collidepoint(mouse_x, mouse_y)
if button_clicked and not stats.game_active:
# YKasaTenb MblluM CKpbiBaeTCA.
pygame.mouse.set_visible(False)

Bri3oB set_visible() co 3nauenmeM False mpukaspiBaeT Pygame cKpbITh yKa3aTesib,
KOT'/1a OH HAXO/UTCS HAJl OKHOM UTPbI.

[Tocsie 3aBepIeHUsT UTPHI YKA3ATEb OJIKEH TOSBIATHCS CHOBA, YTOOBI MTPOK MOT Ha-
’KaTh KHOTIKY Play 717151 3arrycka HOBOI UTPBL. DTy 3a/ady PelaeT ce Tyl KO

game_functions.py
def ship_hit(ai_settings, screen, stats, ship, aliens, bullets):
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wnn nun

ObpabaTbiBaeT CTONKHOBEHMe Kopabna C npuwenbLeMm.
if stats.ships_left > 0:

else:
stats.game_active = False
pygame.mouse.set_visible(True)

Ykaszaresb CHOBa CTAHOBUTCS BUUMBIM CPa3y ke MOCJe TOro, KaK Urpa CTAHOBUTCS
HEaKTHBHOM, 4TO IPOMCXOAUT B ship_hit (). Buumanue K nogoOHbIM AeTaIsIM Ceiaer
Barry urpy 6oJee mpodeccHoHaNIbHOI, 8 UTPOK CMOKET COCPEIOTOUYNTHCS Ha UTPE BMECTO
TOro, 4T0ObI Pa3dUPaTHCS B CAOKHOCTSIX [I0Ab30BATEIbCKOTO NHTEpdeica.

YNPAXXHEHUSA

14-1. 3anyck urpbl knasuwei P: Tak kak B Alien Invasion Urpok yrnpasnsieT kopabnem c knasu-
aTypbl, ANS 3anycka Urpbl Takxe flyylle UCnonb30oBaTh knaBuaTypy. [lobaBbTe KOA, C KOTOPbIM
UrPOK CMOXET 3anyCTUTb Urpy HaxaTvem knasuwu P. Bo3aMoxxHO, YacTb koaa u3 check play
button() ctout nepemectnTb B hyHKUMIO Start_game(), koTopas 6yaeT Bbi3biBaTbCs M3 check_
play_button() n check_keydown_events().

14-2. YuebHasa cTpenbba: cospaiite y NpaBoro Kpas sKpaHa MpsiMOYrosibHWUK, KOTOPbIM ABUra-
€TCA BBEPX M BHW3 C MOCTOSIHHOM CKOPOCTbIO. Y JIEBOrO Kpasi pacriofiaraercst Kopabsib, KOTo-
pblii MEpeMELLAeTCsl BBEPX W BHU3 UFPOKOM W CTPENSET MO ABWXKYLLECS MPAMOYrOfbHON Mu-
weHn. [lobaBbTe KHOMKy Play ans 3amycka urpbl. Mocsie Tpex npoMaxoB Mrpa 3akaHuMBaeTcs,
a Ha 3KpaHe CHOBa MOABMSETCS KHOMKA Play. HaXxaTue 3Toii KHOMKWU NepesanyckaeT urpy.

[NoBbILWEHUE CITOXHOCTU

B Texyreit Bepcun mocse Toro, Kak BeCh (GIOT TPUTITETbIeB GyIeT YHUUTOKEH, UTPOK
[EPEXO/IUT Ha HOBBIM ypOBEHb, HO CJIOKHOCTb UIPBl OcTaeTcs HendmMeHHou. laBaiite
HEMHOTO OKUBUM UTPY U TIOBBICUM €€ CJIOKHOCTD; JIJIst TOTO CKOPOCTH UTPBI Gy/IEeT T0-
BBITIATHCS KXK/IBIN pas, KOT/Ia UTPOK YHIUYTOXAET BECh (JIOT.

M3MeHeHMe HacTPOeK CKOPOCTY

Haunem c peopranmnsanum kiracca Settings 1 pasziesieHnst HAaCTPOEK MTPHI Ha /[BE KaTe-
TOPHM: IIOCTOSTHHBIE U U3MeHsomuecs. Takxke HeoOX0MMMO IIPOCAEIUTD 3a TeM, YTOObI
HACTPOUKM, U3MEHSIIOIIUECS B XOJI€ UTPbI, cCOPACHIBAIUCH B HCXOIHOE COCTOSIHIE B Ha-
yajie HoOBOH UTpbl. MeTon __init_ () m3 daiina settings.py BBITJISANT Tak:

settings.py
def __init_ (self):
"""MHUUManu3npyeT cTaTUYeCKue HACTPOWKU Wrpsbl.
# HacTpoiku sKpaHa
self.screen_width = 1200
self.screen_height = 800
self.bg color = (230, 230, 230)

# HacTpoitku Kopabns
self.ship_limit = 3

# HacTpoikun nynb
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self.bullet_width = 3
self.bullet_height = 15
self.bullet_color = 60, 60, 60
self.bullets_allowed = 3

# HacTpoiku npuwenbues
self.fleet_drop_speed = 10

# Temn ycKoOpeHWUA WUrpsbl
(1] self.speedup_scale = 1.1

(2] self.initialize_dynamic_settings()

3HaueHus, KOTOPbIE OCTAIOTCS HEM3MEHHBIMU, TI0-TIPE;KHEMY WHUITUAIN3UPYIOTCS B Me-
Togte __init_ (). B Touke @ mobasisieTcst HacTpoiiKa speedup_scale, yrpaBJsiioriast
OBICTPOTOI HAPACTAHUSI CKOPOCTH; CO 3HAYEHNEM 2 CKOPOCTD YIBAMBAETCS KaK/Iblil pas,
KOT/Ia UTPOK TIEPEXO/IUT HA CIIeIYIONNH YPOBEHb, a CO 3HaUYeHneM 1 CKOPOCTb ocTaeTcst
nocrosganoi. C TakuM 3HavenneM, Kak 1,1, ckopocTs OyZeT yBeInunBaThCs B JOCTaTOY-
HOI cTeneHu, 4ToObl UIpa yCI0KHUIACh, HO He CTajla HeBO3MOKHOU. HakoHel, BbI30B
initialize_dynamic_settings() MHUIIMAIU3UPYET 3HAUECHUS aTPUOYTOB, KOTOPbHIE
JIOJIKHBI UI3MEHSITHCS B XOJIe UTPhI @.

Kon initialize_dynamic_settings() BBITJISIIUT TaK:

settings.py
def initialize_dynamic_settings(self):
"""MHUUManM3upyeT HaCcTPOWKM, W3MEHAKWMECA B XOAE WUrpbl.
self.ship_speed_factor = 1.5
self.bullet_speed_factor = 3
self.alien_speed_factor =1

# fleet_direction = 1 o6o3HavaeT ABMXeHWe BMpaBo; a -1 - BNEBO.
self.fleet_direction = 1

Meto/1 3a/1aeT UCXO/HbIE 3HAYECHUST CKOPOCTEN KOPabJist, IyJib U IPHUIIEILIEB. DTH CKO-
poCTH OYAYT YBEJUUUBATHCS 11O XOY UTPHI U OyAyT cOPACKIBAThCST KAKIbIil pas, KOTaa
WTPOK 3allycKaeT HOBYI0 Urpy. Mbl BKJIo4aeM B 9TOT MeToj fleet_direction, 4ro6bl
IIPUILEJIBIIBI B HayaJle HOBO UIPbI BCer/ia JIBUTaCh BIIPABO.

Jas yBenmdyeHus CKOPOCTU KOpabiis, IIy/1b U IPULIEIbIEB KaxKAblil pas, Koraa
WUTPOK IOCTUTAET HOBOTO YPOBHS, B TIPOTPaMMe UCTOJb3yeTcss GyHKINS increase_
speed():

settings.py

def increase_speed(self):
"""YBenum4ynBaeT HaCTPONKU CKOpPOCTH.
self.ship_speed_factor *= self.speedup_scale
self.bullet_speed_factor *= self.speedup_scale
self.alien_speed_factor *= self.speedup_scale

Y106k YBEJIMYUTh CKOPOCTh 9TUX UIPOBBIX JIEMEHTOB, Mbl YMHOKAEM KaKIyIi0 Ha-
CTPONKY CKOPOCTH Ha 3HaYeHue speedup_scale.
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Temmr uTpsl TOBBINIAETCST BBI3OBOM increase_speed() B check_bullet_alien_
collisions() npu yHUUTOXKEHUU TIOCJIEIHETO MIPUIIETbIA BO (DJIOTE, HO IIEepej co3/ia-
HIEeM HOBOTO (hroTa:

game_functions.py
def check_bullet_alien_collisions(ai_settings, screen, ship, aliens, bullets):

if len(aliens) ==

# YHWYTOXEHUe Nynb, MOBbILEHUE CKOPOCTU U CO3[aHue HoBoro dnoTa.
bullets.empty()

ai_settings.increase_speed()
create_fleet(ai_settings, screen, ship, aliens)

V3smenenns 3HaueHWIT HACTPOEK CKOPOCTHU ship_speed_factor, alien_speed_factor
u bullet_speed_factor JOCTaTOUHO /sl TOTO, YTOOBI YCKOPUTH BCIO UIPY!

C6poc ckopocTu

Kaskprit pas, korma uTpok HAYMHAET HOBYIO UTPY, BCEe N3MEHEHHBIE HACTPOUKH JIOJIZKHBI
BEPHYThCS K MCXOJHBIM 3HAUEHUSIM, MHAUYe KasKAas HoBas urpa Oyaer HauMHAThCS C 10~
BBINIEHHBIMU HACTPOUKAMU CKOPOCTU TTPEABIAYIIIEH UTPBI:

game_functions.py

def check_play button(ai_settings, screen, stats, play_button, ship, aliens,
bullets, mouse_x, mouse_y):
"""3anyckaeT HOBYW WUrpy Npu HaxaTuu KHonku Play.
button_clicked = play_button.rect.collidepoint(mouse_x, mouse_y)
if button_clicked and not stats.game_active:
# CbpoCc MrpoBbIX HacTpoek.
ai_settings.initialize_dynamic_settings()

# YKasaTeslb MblllM CKpbiBaeTCA.
pygame.mouse.set_visible(False)

Nrpa Alien Invasion craja g0cTaTo4HO CJI0KHOM 1 uHTepecHoM. Kax bl pas, korjga
WTPOK OUNIIAeT IKPaH, UTPa I0JKHA CJIeTKAa YCKOPUTHCS, a ee CJI0KHOCTD JI0JIKHA CJIeTKa
Bo3pacTu. Ec/IM CJI0KHOCTD UTPhI BO3PACTAET CAUIIKOM OBICTPO, YMEHBILINTE 3HAUEHUE
settings.speedup_scale, a eciin Ha0OOPOT, CIOKHOCTH HEJIOCTATOYHA, — CJIETKa yBe-
JMIbTE 3TO 3Hauenune. HaliinTe onTuMaabHOE 3HAUEHNE, OT[EHNBAs CIOKHOCTH UTPBI
3a pasyMHbII TPoMesKyTOK Bpemenu. [TepBast apa (uroToB HoJKHA OBITH IIPOCTOM, He-
CKOJIBKO CJIeTyIOIINX — CJIOKHBIMHU, HO BO3MOKHBIMH, & TIPH MTOCTEYIOINX TOITBITKAX
CJIOKHOCTB JIOJIZKHA CTAHOBUTHCSI IPAKTIHUECKN Oe3HaIeKHOM.

YNPAXXHEHUSA

14-3. YyebHasi cTpenbba C HapacTatollel COXHOCTbIO: HAyHUTE C Koda YnpakHeHus 14-2
(c. 288). CkopoCTb MWLLEHN AOKHA YBENYMBATLCS MO XOAY WIPbl, @ NPU HaXaTUX UFPOKOM
KHOMKW Play MyLweHb fJomKHa BO3BPALLATHLCS K MCXOAHOW CKOPOCTY.
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[MoacyeT oukoB

Cucrema 11ojicyera 04KOB IIO3BOJIUT OTCJIESKUBATD CYET UIPBI B PeaJlbHOM BPEMEHH; TaK-
JKe Ha DKpaHe OyIeT BEIBOAUTHCS TEKYIIUI PEKOPI, YPOBEHD U KOJMIECTBO OCTABIIHXCSI
Kopabueit. Cuer Urpbl TaksKe OTHOCUTCS K UTPOBOI CTATUCTHKE, TOATOMY MbI I06aBUM
aTpubyT score B Kjacc GameStats:

game_stats.py
class GameStats():

def reset_stats(self):

"""MHuumanusnpyeT CTaTUCTUKY, W3MEHSAIWYCA B XOAE WIpbl.

self.ships_left = self.ai_settings.ship_limit
self.score = 0

YT006bI cueT cOpachiBaiICs IPH 3allyCKe HOBOW MIPhI, Mbl HHULUAIUZUPYEM SCOre
B reset_stats() BMecTto __init_ ().

BbiBoA cyeTa

Yro6bl BBIBECTH CYET HA 9KPaH, MbI CHAYaJIa CO3/IaeM HOBBIN KJace Scoreboard. [Toka
3TOT KJIACC OTPAHMYMBAECTCS BBIBOJIOM TEKYIIErO CYETa, HO MBI MCIIOJIb3YEM €ro JIJIs1 Bbl-
BOJIa PEKOP/IHOTO CYETa, YPOBHSA U KOJIMUECTBA OCTaBIIMXCst Kopabueil. Huske npusenena
repBast YacThb KJIacca; COXpaHUTe ee 1o/l uMeHeM scoreboard.py:

scoreboard. py

import pygame.font
class Scoreboard():
"""Knacc ana BbIBOAA MIpoBON WMHPOpMALMUK.

(1] def __init_ (self, ai_settings, screen, stats):
WHUUManusmpyeT aTpubyTbl noacyeTta o4ykos."""
self.screen = screen
self.screen_rect = screen.get_rect()
self.ai_settings = ai_settings
self.stats = stats

# HacTpoiikn wpudTa AnA BbiBOAA CYeTa.

2] self.text_color = (30, 30, 30)

(3] self.font = pygame.font.SysFont(None, 48)
# MNoAroToBKa MCXOAHOrO WU306paxeHus.

(4] self.prep_score()

Tak kak Scoreboard BBIBOIUT TEKCT HA AKPAH, KOJ| HAYMHAETCS C UMIOPTUPOBAHUS
MoyJist pygame . font. 3aTteM __init_ () mepezaiorcst mapameTphl ai_settings, screen
u stats, uTOOBI KJIACC MOT BBIBOAUTD MHMOPMAIINIO 00 OTCIEKUBAEMBIX MOKazaTessx ©.
Jlasiee Ha3HAYAETCSI TIBET TEKCTa @ U CO3/1aeTCsI HK3EMILISIP 00beKTa mpubTa ©.

Yro6bI 1peobpa3oBaTh BHIBOAUMDII TEKCT B M300pakeHHe, MbI BBI3HIBAEM METOJL prep_
score() @, KOTOPBIN OTIPEETSIETCS CIEAYIOMIUM 00PA30OM:

scoreboard. py

def prep_score(self):
"""NMpeobpasyeT TeKywMin cHeT B rpapuyeckoe n3obpaxeHue.
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(1] score_str = str(self.stats.score)
(2] self.score_image = self.font.render(score_str, True, self.
text_color,
self.ai_settings.bg color)
# BblBOA CcYeTa B NpaBoOM BepxHei 4YacTW 3dKpaHa.
(3] self.score_rect = self.score_image.get_rect()
(4] self.score_rect.right = self.screen_rect.right - 20
(5] self.score_rect.top = 20

B Metozie prep_score() npeoGpasyeM YHCI0BOE 3HaUeHME stats. score B cTpoky @; ata
CTPOKa nepeaaeTcs: MeTofy render(), cosparoiiemy nsobpaxerre @, YtoOwr cuer GbL
XOPOIIO BUJIEH HA 9KpaHe, MbI TiepesiaeM render () 11BeT (hOHA U 1[BET TEKCTA.

Cuer pasmenaercst B IIpaBoil BepXHeil 4acTy SKpaHa ¥ PaCIIUPSIETCS BIEBO C POCTOM
3HAYEHUs M MIMPHUHBI yncia. IToObl cyeT Beerja ocTaBajcs BHIPOBHEHHBIM 110 TIPABOM
CTOPOHE, MbI CO3/Ia€M IMPIMOYTOJIbHUK rect ¢ uMeHeM score_rect © u cmeliaeM ero
MPaByIo CTOPOHY Ha 20 TTMKCEIOB OT TPAaBOTO Kpas skpaHa @. 3aTeM BepXHsS CTOPOHA
MPSIMOYTOJIbHIKA cMeTaeTcs Ha 20 MUKCeI0B BHU3 OT BEPXHETO Kpasi SKpaHa ©.

Ocraetcst co3naTh METOZ show_score () Tt BBIBOJA TIOCTPOEHHOTO TPahUuecKOro u30-
OpaskeHust:

scoreboard.py

def show_score(self):
"""BbIBOAUT CYET Ha 3KpaH.
self.screen.blit(self.score_image, self.score_rect)

MeTo/1 BBIBOIUT CUET HAa KPAH B TIO3UIINH, OTIPEJIesIsieMOoil score_rect.

Co3paHue sk3emMnnsgpa Scoreboard
YT00bI BBIBECTH CUET, Mbl CO371aiM B alien_invasion.py ax3eMILisp Scoreboard:

alien_invasion.py

from game_stats import GameStats
from scoreboard import Scoreboard

def run_game():
# Co3paHue 3k3emnnApoB GameStats u Scoreboard.
stats = GameStats(ai_settings)

(1] sb = Scoreboard(ai_settings, screen, stats)

# 3anyck OCHOBHOrO LUMKNa WUrpbl.
while True:

(2} gf.update_screen(ai_settings, screen, stats, sb, ship,
aliens,

bullets, play_button)

run_game()
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Mbl UMIIOPTUPYEM HOBBIH KJ1acc Scoreboard 1 co3fiaeM 9K3eMILISP sb 1IOCIIE CO3/IaHuUs
aK3eMILIsApa stats @. 3aTeM aKk3eMILIAP sb repenaercs MeToy update_screen(), 4TOOBI
cYeT MOKHO OBITTO BRIBECTH Ha 9KpaH @.

Jlnst oroGpaskeHus cueTa MeTo | update_screen() U3MEHSIETCS CJACAYIONMM 00pasoM:

game_functions.py

def update_screen(ai_settings, screen, stats, sb, ship, aliens, bullets,
play_button):

# BbiBOg cyeTa.
sb.show_score()

# KHonka Play oTob6paxaeTca B TOM c/yyae, €C/W WUrpa HeakTWBHA.
if not stats.game_active:
play button.draw_button()

# OTob6bpaxeHue nocnedHero NpPoOpUCOBAHHOrO 3KpaHa.
pygame.display.flip()

Mol 106aBJIsieM sb B CIIMCOK ITAPaMETPOB, ONPEAEIAIONUX update_screen(), U BbI3bIBA-
eM show_score() HEIIOCPEACTBEHHO Iepe]] 0TOOpasKeHneM KHOIIKY Play.

Eciam sanycruts Alien Invasion ceiiyac, B IpaBoM BepXHeM Iy 9KpaHa 0ToOpakaeTcst
cuet 0. (TToka MBI TPOCTO XOTUM YOEMUTLCS B TOM, UTO CUET OTOOPAKAETCS B HY/KHOM
MecTe, TIPEKIIE YeM 3aHUMAThCS JabHEHell TopaboTKO CHCTEMBI MOICYeTa OYKOB. )
Ha puc. 14.2 u3o6paskeHO OKHO UTPBI TIEPE]L €€ HAYAIOM.

7 Allen Invasion
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Puc. 14.2. Cyet oTobpa)kaeTcs B MpaBOM BEPXHEM YI/ly 3KpaHa

A TEIEPb HYKHO OPraHn30BaTh HAYMUCJCHNE OYKOB 3a KaK/10TO HpI/IHIeJIbI_[a!
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O6HOBNEHME CYETA NPU YHUUTOXEHUW NPULLIENbLIEB

LITO6I:I Ha 9KpaH€ BbIBOAWJICA OIIEPATUBHO 06HOBHHeMbIﬁ CUHET, MbI 6yZI€M O6HOB]I§ITB
3HayeHue stats.score nNpu Kax/JAOM IOIIQJAHUU B IIPUIIEJIbIIA, & 3aT€M BbI3bIBATh
prep_score() s 06HOBIeHNS n300pakeHus cuera. Ho cHavasa HY;KHO OIPeIe/nTh,
CKOJIBKO OYKOB UTPOK OYy/IET MOJyYaTh 32 KayK[0T0 TPHUIIE/IbIIA:

settings.py
def initialize_dynamic_settings(self):

# MopcyeT 0O4KOB
self.alien_points = 50

CToMMOCTbD Kask[0TO TIPHUIIEbIIa B 0UKaX OyAeT YBEJUUUBATHCS M0 XOAY UTPbL. UTo-
6bl 3HaueHUe cOPachIBAIOCh B Hayajle KasKIOH HOBOII UIDbI, MbI 3aJjaeM 3HaYeHUE
B initialize_dynamic_settings().

Cuer Oyzer 0OGHOBIISATHCS 32 KasKJAOTO COMTOTO MpHIeabiia B check_bullet_alien_
collisions():

game_functions.py

def check_bullet_alien_collisions(ai_settings, screen, stats, sb, ship,
aliens, bullets):
06bpaboTKa KOAIWU3UIA MyAb C NpuUenbLamu.
# Ypanenue nysnb U npuwenbueB, YYacTBYWOWWX B KOMIU3UAX.
collisions = pygame.sprite.groupcollide(bullets, aliens, True, True)
if collisions:
(1 stats.score += ai_settings.alien_points
sb.prep_score()

Mb1 o6HOBIIsIEM onpeesieHne check_bullet_alien_collisions() u BKJfoYaeM Iapa-
MeTpbl stats U sb, 4T06bI (hyHKIUSE MOTJIa OOHOBJISATDH cyeT 1 pekop. [Ipu nonaganun
IyJIU B Tipuinesbiia Pygame Bo3Bparaet cioBaph collisions. IIporpamma mposepser,
CYIIECTBYET JIH CJIOBapPb, U €CJU CYIIECTBYET — CTOUMOCTbD IIPHIIE/bIA H00aBIISAETCSI
K cuery @. 3areM BBI30B prep_score() cO34aeT HOBOe U300paxeHnue 111 0OHOBIEH-
HOTO CcYeTa.

Taxke HeoOX0MMMO OOHOBUTD OTIpesiesieHue update_bullets(), 4ToObI COOTBETCTBYIO-
e apryMeHTHI TTepPe/laBaIuCh MeX1Y (QYHKITUSIMU:

game_functions.py

def update_bullets(ai_settings, screen, stats, sb, ship, aliens, bullets):
"""06HOBNAET MO3ULMM NYNb U yAanAaeT cTapble nyau.

check_bullet_alien_collisions(ai_settings, screen, stats, sb, ship,
aliens, bullets)

Omnpenenennio update_bullets() HEOOXOAMMBI JOIOJTHUTEIbHbIE napameTpsl stats
u sb. Kpome toro, Bbi30B check_bullet_alien_collisions() Z0JKeH BKJIIOYATh apry-
MEHTBI stats u sb.
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Taxske HeOOXOAMMO U3MEHUTH BbI30B update_bullets() B 0OCHOBHOM IMKJIe while:

alien_invasion.py

# 3anyck OCHOBHOrO UMKNa WUrpbl.
while True:
gf.check_events(ai_settings, screen, stats, play button, ship,
aliens, bullets)
if stats.game_active:
ship.update()
gf.update_bullets(ai_settings, screen, stats, sb, ship, aliens,
bullets)

[Ipu BoI30OBe update_bullets() MOJKHBI IepelaBaThCS apTyMEHTHI stats u sb.
Ternepb BO BpeMst UTPbI BbI CMOKETe HAOUPATH OUKH!

HauncneHne oukoB 3a BCe nonajaHus

B TOM BHJI€E, B KOTOPOM HAITHCAH KOJI, HEKOTOPbIE TIPHUIIE/IBIIBI OYYT IPOIYCKATHCS TIPH
niogicuete. Hanpumep, ecsin siBe myJid MONIaIaioT B TPHUIIETBIIEB BO BPEMsI OJTHOTO TTPO-
X0/la UKJIA UJIM €CJIM BBl CO3/IaINTE IUPOKYIO ITYJIO» /IS TOPAKEHUST HECKOJIbKUX
IIPUIIEJbIIeB OHOBPEMEHHO, UTPOK MTOJIYYUT OYKH TOJIbKO 32 OJHOTO IIO/ICTPEJIEHHOTO
nputiesbifa. ITo6bl yCTPAHUTD TOT HEAOCTATOK, HY/KHO 10paboTaTh MeXaHU3M OOHa-
PYKeHUST KOJITU3UN MeK/y ITyJISIMU 1 TIPUIIEbIIaMHU.

B dyukmnun check_bullet_alien_collisions() sto6ast myJisi, CTOJKHYBIIASICS C TIPH-
MeJIbIIeM, CTAHOBUTCS KJTIOUOM cJioBapst collisions. C Kaxol myieil CBA3bIBACTCS
3HavYeHne — CIUCOK MPUIIETBIEB, YUYACTBYIOMNX B Kotu3nun. [lepebepeM croBaphb
collisions u y6euMcst B TOM, YTO OYKHM HAYUCIAIOTCS 32 KAKIOTO TTOAOUTOTO TIPH-
HIesbla:

game_functions.py

def check_bullet_alien_collisions(ai_settings, screen, stats, sb, ship,
aliens, bullets):

if collisions:
o for aliens in collisions.values():
stats.score += ai_settings.alien_points * len(aliens)
sb.prep_score()

Ecan cioBapb collisions 6wl onpesese, mporpamma nepebupaer Bce 3HaueHus
B cioBape collisions. BcmomMuMTE, UTO KaKI0€ 3HAUEHHE TIPEICTABIISIET co60ii criu-
COK TIPUTIIEJIBIEB, B KOTOPBIX Tomnasa ojHa myJisd. CTOUMOCTDb KasK/I0T0 TPUTITEIbIla
YMHOJKAETCSI Ha KOJIMYECTBO TPHILENbIEB B CIIUCKE, a Pe3YJIbTaT MPUOaBISAETCs K Te-
KYIIIEMY CYETy.

YTo06bI IPOTECTUPOBATD TY CUCTEMY, YBEJIMYbTe IMPUHY myJau 10 300 mukcenos u yoe-
JIUTECH B TOM, UTO UTPa HAYNUCIIAET OUKH 32 KayKIOTO IIPUIIEJIbIA, B KOTOPOIO I10I1aja 9Ta
GoJIbIIIas IIyJIst; 3aTeM BEPHUTE IUPUHY YU K HOPMAJIbHOMY COCTOSHHUIO.
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YBenuyeHue CTOMMOCTH npuLlensLes

Tak KaK ¢ KaskIbIM JOCTIKEHIEM HOBOTO YPOBHSI MTPa CTAHOBUTCS HoJiee CIOKHOM,
3a TPUIIENBIEB HA DTUX YPOBHSAX CJEMYET AaBaTh 60Jblie 04KoB. UToObI peasn3oBaTh
3Ty (DYHKIIMOHAIBLHOCTD, MbI J0OABUM KOJI, YBEJHUUBAIOIIUN CTONMOCTD TIPHUIIEJIBIIER
IIPY BO3PacTaHUM CKOPOCTH UTPBIL:

settings.py

class Settings():
"""Knacc ana xpaHeHua Bcex HacTpoek urpel Alien Invasion.

def __init_ (self):

# TeMmn YyCKOpEeHUA WUrpbl
self.speedup_scale = 1.1
# Temn pocTa CTOMMOCTU NpuwenbLes
o self.score_scale = 1.5
self.initialize_dynamic_settings()

def increase_speed(self):

"""YyBenumynBaeT HaCTPOMUKU CKOPOCTU WU CTOUMOCTb MpuUWENbLEB.
self.ship speed_factor *= self.speedup_scale
self.bullet_speed_factor *= self.speedup_scale
self.alien_speed_factor *= self.speedup_scale

2} self.alien_points = int(self.alien_points * self.score_
scale)

B nporpamme onpezensiercss KoahGUITMEHT TPUPOCTA HAYUCISIEMBIX OUKOB; OH Ha-
3biBaercsa score_scale @. C neboubmmm yBeanuennem ckopoctu (1,1) urpa 6s1cTpo
YCIIOKHSIETCSI, HO, UTOOBI YBUIETH 3aMETHYIO Pa3HUILY B OYKAX, HEOOXOIMMO U3MEHSTh
CTOMMOCTb NpHIIesbiieB B GosbiieM Temie (1,5). ITocie yBeIuyeHUs: CKOPOCTH UTPhI
CTOMMOCTD KaJKJIOTO MOTIaflaHus Takke yBeanunsaercst @ . UTo6bl cuer Bo3pacTal
Ha T[eJI0e KOJIMYECTBO OUYKOB, B TIPOrPAMMe UCTI0JIb3yeTcst (hyHKIUS int ().

Yr00bI yBUAETH CTOUMOCTD KayK/IOTO MPUIIIENbIA, 100aBbTe B METO/ increase_speed()
B KJIacce Settings KoMaHnay print:

settings.py
def increase_speed(self):

self.alien_points = int(self.alien_points * self.score_scale)
print(self.alien_points)

Hosoe 3nauenue 10J13KHO BBIBOJUTHCS B TEPMUHAILHOM OKHE KaK/IbIi Pa3, Korjia UTPOK
IIepPexXo/IUT Ha HOBBIN YPOBEHD.

NMPUMEYAHUE

Y6eamBILMCb, YTO CTOMMOCTb MpUILE/bLER AEACTBUTENbHO BO3pPACcTaeT, He 3abyabTe yaanuTb
KOMaHAy print; B NPOTUBHOM CJlyyae NIMLLHWIA BbIBOA MOBAMSIET Ha BbICTPOAENCTBIE UMPbI U ByaeT
OTB/EKaTb Urpoka.
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OkpyrneHue cyeTta

B 6osbIIMHCTBE apKaJHBIX «CTPEJISIOK> CUET BEAETCS 3HaYeHUsAMU, KpaTHbiMu 10, 1 Mbl
BOCIT0JIb3YEMCSI 9TO¥ cxeMOii B cBoeil urpe. [laBaiite ordhopmMarupyem cueT Tax, 4ToObl
B OOJIBIIUX YKCIAX TPYIIIBI PA3PSI0B Pas/Ie/IsINCh 3alATbIMU. VI3MeHeHns BHOCSATCS
B KJlacce Scoreboard:

scoreboard. py

def prep_score(self):
"""MpeobpasyeT Tekywuin cyeT B rpapuyeckoe u3obpaxeHue.
rounded_score = int(round(self.stats.score, -1))
score_str = "{:,}".format(rounded_score)
self.score_image = self.font.render(score_str, True, self.text_color,
self.ai_settings.bg_color)

®e

Oyukist round() 06BITHO OKPYTIISIET IPOOHOE UYKCIIO [0 33/TAHHOTO KOJTMIECTBA 3HA-
KOB, IlepeJIaHHoro Bo BTopoM aprymente. Ho ecsim Bo Bropom aprymenTe nepeaaercs
OTPHIATETLHOE YUCII0, round () OKPYIJISIET 3HAYeH e 10 OJIMKANIINX TeCATKOB, COTEH,
Toicstd 1 T. 1. Kogr @ mpukassiBaet Python okpyriuTh 3Hauenne stats. score /10 I€CsT-
KOB U COXPAaHUTb €ro B rounded_score.

MPUMEYAHUE

B Python 2.7 dyHkumsa round() Bceraa Bo3BpallaeT ApoOHOe 3HayeHue, MO3TOMY Mbl MCMOSb3yeM
int(), 4To6bl rapaHTUPOBaTb, YTO CYET ByAeT BLIBOAUTLCS B BUAE LENOro Yvcna. Ecim Bbl ucnonblyete
Python 3, BbI30B int() MOXHO OMyCTUTb.

3,589,780

Yo

P

Puc. 14.3. OKpyrfeHHbliA CHET C pa3aenuTensiMu rpynn
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B Touke @ pupexTuBa hopMaTHpPOBAaHUs CTPOKHU MpuKasbiBaeT Python BecTraBuTh
3amsaThie TPU MpeoOpPasoOBaHUU YKUCIOBOTO 3HAYEHUS] B CTPOKY — HANpPUMeD,
gT0661 BMecTo 1000000 BhiBOAMMacH cTpoka 1,000,000. Temeps mpu 3amycke UTPbI
Bceria 6yieT 0ToOpaKkaThCst aKKypaTHO 0T(hOPMAaTHPOBAHHBIN, OKPYTICHHBII cUeT
(puc. 14.3).

Pekopabl

Kaskplit irpoK skesiaet MpeB30UTH TIPEBILY AN PEKOP/L UTPBI, TOATOMY MbI Oy/IeM OT-
CJIEKUBATh U BBIBOJIUTH PEKOP/IBI, YTOOBI ¥ UTPOKa ObLIa sicHast 11eJib. Pexopabl OyayT
XPaHUTBCS B KJlacce GameStats:

game_stats.py
def __init_ (self, ai_settings):

# Pexkopp He ponxeH cbpacbiBaTbCA.
self.high_score = 0

Tax Kak pekopj He HoJKeH cOpachlBaThCs IPU MOBTOPHOM 3aIlyCKe, 3HadeHune high_
score MHMIMAIU3UpyeTcda B __init_ (), ane B reset_stats().

Tenepb u3MeHUM KJiacc Scoreboard st oToOpaskeHust pekopia. Haurem ¢ Meroaa
_init_ ():

scoreboard. py
def __init_ (self, ai_settings, screen, stats):

# MoAroToBKa WU306paxeHWit CYeTOB.
self.prep_score()
o self.prep_high_score()

Pekopa nokeH 0ToGPakaThCsl OTAEIBHO OT TEKYILErO CYeTa, II09TOMY /IS OATOTOBKH
ero 1/1306pa>1<eH1/19{ NoHa00MTC HOBBII MeToJ| prep_high score():

scoreboard. py
def prep_high_score(self):
"""Mpeobpa3syeT peKopAHblii c4eT B rpadpuyeckoe usobpaxeHue.
high_score = int(round(self.stats.high_score, -1))
high_score_str = "{:,}".format(high_score)
self.high_score_image = self.font.render(high_score_str,
True,
self.text_color, self.ai_settings.bg _color)

o0Q

# Pekopa BblpaBHMBAEeTCA MO LEHTPY BEpXHeW CTOPOHbI.

self.high_score_rect = self.high_score_image.get_rect()
(4] self.high_score_rect.centerx = self.screen_rect.centerx
(5] self.high_score_rect.top = self.score_rect.top

Pexopn okpyriasiercs no necsitkoB @ u hopmaTupyercs ¢ 3andThiMu @. 3ateM 171
peKopza cTpouTcest rpadudeckoe m306pakenne ©, BHITOTHIETCS TOPU3OHTATHLHOE BBI-
paBHUBaHUE TPIMOYTOJILHIKA MO TIEHTPY 9KpaHa @, a aTpubyT top MPAMOYTOIbHIKA
MIPUBOJIUTCSI B COOTBETCTBHUE C BEPXHEN CTOPOHOU n300pakeHus: cueta ©.
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Tenepb MeToz show_score() BbIBOJAUT TEKYIIMH cUeT B IIPaBOM BepXHEM YIJly, a pe-
KOpJl — B IIEHTPE BEPXHEI CTOPOHBL

scoreboard. py

def show_score(self):

"""BbIBOAUT CYET Ha 3KpaH.

self.screen.blit(self.score_image, self.score_rect)
self.screen.blit(self.high_score_image, self.high_score_rect)

non

Jlns o6HoBaeHUs pexopaa B (dailn game_functions.py nobasisiercss HoBast (hyHKIIMS
check_high_score():

game_functions.py

def check_high_score(stats, sb):
"""NMpoBepsieT, MNOABWUICA /NI HOBbIK PEKOPA.
(1] if stats.score > stats.high_score:
stats.high_score = stats.score
sb.prep_high_score()

I 3,589,780 2,620

Puc. 14.4. PekopaHblii CYET BLIBOAUTCS B CEpEANHE 3KpaHa

Dyuxims check_high_score() moyvaer 1Ba mapameTpa, stats u sb. [lapamerp stats
UCIIOJIb3YETCs I IIPOBEPKU TEKYIIEro cueTa M PeKop/a, a llapaMeTp sb HeoOX01uM
JUIST MIBMEHEHWsT n300pakeHus pekopaa npu HeoOxoaumMocTu. B touke @ mporpamma
CpaBHUBAET TEKYIUN cYeT ¢ peKOpAoM. Ecii TeKyuuil cyer Bbilie, Mbl OOHOBJISIEM
3Hadenue high_score 1 Boi3biBaeM prep_high_score() /s 0OHOBIEHKS N300paKeHs
pexopra.

(DyHKIlI/IH check_high_score() mo/KHa BBI3BIBATHCA MIPU KayKIOM MOIAJTAHUNA B IIPU-
nIeJsbIia mocye oOHoBenus cueta B check_bullet_alien collisions():
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game_functions.py

def check_bullet_alien_collisions(ai_settings, screen, stats, sb, ship,

aliens, bullets):

if collisions:

for aliens in collisions.values():

stats.score += ai_settings.alien_points * len(aliens)
sb.prep_score()

Korzma Bbl Buepsbie urpaere B Alien Invasion, Tekyuuii cueT oJHOBPEMEHHO OyIeT
HAMBBICIIUM, [IOITOMY OH OyZeT 0TOOPa)kaThCs M KaK TEKYLIWIl CYeT, M KaK PEKOP.
Ho B Hauasie BTOPOI UIpbl BAII TPEABLLY I PEKOP/ I0JKEH OTOOPasKAThCS B CEPEINHE,

check_high_score(stats, sb)

a TeKyIIUi1 cUeT crpana, Kak mokazano Ha puc. 14.4.

BbiBOA YPOBHS

Yrobbl B Urpe BBIBOAWIICS TEKYIIUI YPOBEHb, CHAYAJIA B KJIACC GameStats cJieyeTr BKITO-
4uTh aTPUOYT /715 €ro npecTaBaeHus. YtoObl yposeHb cOpachiBaICs B HaUaIe KasK /101

WTPBI, THUTINATU3UPYHTE ero B reset_stats():

game_stats.py
def reset_stats(self):

Yrobb KTace Scoreboard BRIBOIII TEKYITHH YPOBEHD (CPa3y sKe MO TEKYIHUM CUETOM),

NHUumanmsnpyeT CTaTUCTUKY, WU3MEHAKWYHNCA B XOA4e WUrpsl.

self.ships_left = self.ai_settings.ship_limit
self.score = @
self.level

1

MBI BbI3bIBAEM HOBBIN MeTOJL prep_level () u3 __init_ ():

scoreboard. py

def __init_ (self, ai_settings, screen, stats):

# MoAroToBKa M306paxeHWi CYeTOB.
self.prep_score()
self.prep_high_score()

self.prep_level()

Metoz prep_level() BBITJISIUT TaK:

scoreboard. py

def prep_level(self):

Npeobpa3syeT ypoBeHb B rpaduyeckoe usobpaxeHue.

self.level_image = self.font.render(str(self.stats.level),
True,

self.text_color, self.ai_settings.bg_color)

# YpoBeHb BbLIBOAMTCA MOA TeKylWUM CHETOM.
self.level_rect = self.level_image.get_rect()
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(2} self.level_rect.right = self.score_rect.right
(3] self.level_rect.top = self.score_rect.bottom + 10

Meton prep_level() cosmaer usobpaskenue Ha 6aze SHAYEHS, XPAHAIIErOCs B stats.
level @, u puBOAUT aTpUOYT right n306pakeHUsI B COOTBETCTBUE C aTPUOYTOM
right cyera @. 3atem atpubyT top casuraetcst Ha 10 MUKCETOB HIKE HUKHETO KPast
n300pasKeHMsT TEKYIIEro cUeTa, YTOObI MEXK/Yy CIETOM U YPOBHEM OCTABAJICS MYCTON
uHTEPBAT ©.

B MeTos1 show_score() Takske HEOOXOAUMO BHECTH U3MEHEHUST:

scoreboard. py

def show_score(self):

"""BblBOAUT TEKYWMA cYeT, pekopa M YUC/O OCTaBWWUXCA Kopabneit.
self.screen.blit(self.score_image, self.score_rect)
self.screen.blit(self.high_score_image, self.high_score_rect)

self.screen.blit(self.level_image, self.level_rect)

ﬂO6aBHeHHa§I CTPOKa BbIBOAUT Ha 9KPaH 1/1306pa>1<eH1/1e, NpeACTaBJIAIONIIEEC YPDOBEHD.

VBemuenue stats. level u 00HOB/IEHUE M300PaKEeHMsI YPOBHS BBIIIOJHAIOTCA B check_
bullet_alien_collisions():

game_functions.py

def check_bullet_alien_collisions(ai_settings, screen, stats, sb, ship,
aliens, bullets):

if len(aliens) ==

# Ecnn Becb GNOT YHUYTOXEH, HAYMHAeTCA Chelylwuii YpoBeHb.
bullets.empty()
ai_settings.increase_speed()

# YBenu4yeHue ypoBHA.
stats.level += 1
sb.prep_level()

e

create_fleet(ai_settings, screen, ship, aliens)

Eciint Bce mpuIiesibIibl yHUUTOKEHBI, IIPOTPAMMa YBETMUNBAET 3HaueHue stats.level @
U BbI3bIBaeT prep_level() st OOHOBJIEHKS YPOBHS .

Yrobbl yOEIUTHCS B TOM, YTO M300PAKEHUS TEKYIIErO CYeTa U YPOBHS TIPABUIBHO
OGHOBJIIOTCST B HaUajie HOBOH UTPBI, MHUIUUPYITE cOPOC IIPK HaKATUN KHOIKY Play:

game_functions.py

def check_play button(ai_settings, screen, stats, sb, play_button, ship,

aliens, bullets, mouse_x, mouse_y):
3anyckaeT HOBYKW Wrpy MpU HaxaTuu KHomku Play.
button_clicked = play_button.rect.collidepoint(mouse_x, mouse_y)
if button_clicked and not stats.game_active:

# CObpoc UrpoBoOW CTAaTUCTUKK.
stats.reset_stats()
stats.game_active = True

# CObpoc u306paxeHwUit CYETOB U YpOBHA.
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(1] sb.prep_score()
sb.prep_high_score()
sb.prep_level()

# 04ncTKa CNUCKOB MpuwesnbLeB U Nyib.
aliens.empty()
bullets.empty()

Onpeanenennio check_play_button() HeoOxoaum o6bekT sb. Yrobbl cOpocuTh n306pa-
JKEHWS Ha 9KpaHe, nocje cbpoca MIPOBBIX HACTPOEK CJIEAYIOT BBI3OBBI prep_score(),
prep_high_score() u prep_level().

3aTem 00beKT sb repepaercs check_events (), uToObl 00bEKT Scoreboard GbLI JOCTYIIEH
ndg check_play_button():

game_functions.py

def check_events(ai_settings, screen, stats, sb, play_button, ship, aliens,
bullets):

ObpabaTbiBaeT HaxaTusA KAaBUW W COOLITUA MbllK.

for event in pygame.event.get():

if event.type == pygame.QUIT:

elif event.type == pygame.MOUSEBUTTONDOWN :
mouse_x, mouse_y = pygame.mouse.get_pos()
(1 check_play_button(ai_settings, screen, stats, sb, play_
button,
ship, aliens, bullets, mouse_x, mouse_y)

Onpenenenne check_events() JOJEKHO MOJyYaTh sb B apamerpe, 4TOObI [IPU BBI30BE
check_play_button() M0O:KHO ObLIO Iepenath sb B aprymente @.

Ocraerca 06HOBUTH BHI30B check_events() B alien_invasion.py, 4To0bl B HEM TaKkKe
nepezaBajcs 00beKT sb:

alien_invasion.py
# 3anyck OCHOBHOrO UMKNa WUrpbl.
while True:
gf.check_events(ai_settings, screen, stats, sb, play_button, ship,
aliens, bullets)

Ternepsb KOJIUYECTBO TPONAEHHBIX YPOBHEN 0TOOpaskaeTcst Ha skpaHe (puc. 14.5).

NMPUMEYAHUE

B HEKOTOpbIX KnaccMyeckmx urpax BbiIBOAMMAas MHMOPMaLms CHabXaeTcs TEKCTOBBIMU MeTKaMu: «Ypo-
BeHb», «Pekopa» U T. 4. Mbl 3TV METKM ONYCTUAM, MOTOMY YTO CMbIC/T KQXKAOM0 YACIAa MOHATEH KaXaoMy,
k1O cbirpan B Alien Invasion. Ecnm Bbl BKIIOUMTE 3T MeTKM, A06aBbTe UX B CTPOKU HEMOCPEACTBEHHO
nepen BbizoBamu font.render() B Scoreboard.
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Puc. 14.5. TekyLiuit ypoBEHb BbIBOAWUTCS MOA TEKYLLMM CYETOM

BbiBoA kOnMuecTBa kopabnei

OcTaeTcst BBIBECTH KOJIMYECTBO KOPabJieil, OCTaBIIMXCsT Y UTPOKA, HO Ha ATOT pa3 MH(pOP-
Matust OyeT BhIBOAUTHCS B rpaduueckoM Buje. Kak BoO MHOIMX KJTaCCHYECKUX apKa/l-
HBIX UTPaX, B JIEBOM BEPXHEM YTJIy 9KpaHa IIPOrpaMMa PUCYEeT HECKOJIbKO N300paske it
kopabis. Kaskabiit kopabsib 0003HAYAET OJIHY OCTABIIYIOCS MOMBITKY.

Jluist Hauasia Hy KHO c/leslaTh Tak, 4ToObl Kjlace Ship HacsemoBal oT Sprite, — aTO He-
00X0AMMO JIJIST CO3JAHMsI TPYIIILL KOpadeii:

ship.py
import pygame
from pygame.sprite import Sprite

©® class Ship(Sprite):
def __init_ (self, ai_settings, screen):

"""MHuumanusupyeT Kopabnb M 3afjaeT ero HavasibHyWw NO3ULMK.
(2} super(Ship, self).__init_ ()

31ech Mbl UMIIOPTHPYEM Sprite, 00bsBIsgeM 0 Hacaen0BaHuK Ship oT Sprite @ u BbI-
3bIBaeM super() B Hauase __init_ () @.

Jasnee HeOOXOAMMO U3MEHUTH Scoreboard W co3/1aTh TPYIITY KopabJieil st BBIBOIA
Ha axpaH. Komanber import u MeTo/1 __init_ () BBITISAAAT Tak:

scoreboard. py

import pygame.font
from pygame.sprite import Group
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from ship import Ship

class Scoreboard():
"""Knacc pna BbiBOAA WrpoBOii MHYOpMaLMK.

def __init_ (self, ai_settings, screen, stats):

self.prep_level()
self.prep_ships()

Tax kak Mbl cOOUpaeMcst CO3/1aTh TPYIITY KopabJieii, mporpaMMa HMIIOPTHPYET KJIacChl
Group u Ship. Meroj prep_ships() Oyzer Bbi3biBaThCs 10Cie prep_level(). OH BbI-
TJISIINT TaK:

scoreboard. py
def prep_ships(self):

"""CoobwaeT KO/NMYECTBO OCTaBWMUXCA Kopabnei.

self.ships = Group()

for ship_number in range(self.stats.ships_left):
ship = Ship(self.ai_settings, self.screen)
ship.rect.x = 10 + ship_number * ship.rect.width
ship.rect.y = 10
self.ships.add(ship)

200 OO

Meton prep_ships() co3maeT mycTyo rpyIy self.ships s XpaHeHUs 9K3eMILISIPOB
Kopabuieit @. B xojie 3amoHeHYs 9TON TPYIIIBI IIUKJ BBITIOJHSAETCS IO OJHOMY Pasy
IS KQsKZIOTO KOPABJIst, OCTABIErocst y urpoka ©. B 1ikite co3maeTcst HOBbI KOpabJib,
a KOOpAMHATA X 9TOT0 KOpadJis 3aaeTCs TaK, YTOObI KOpalJIi pasMeIalich PIOM APYT
C IPYTOM, pasiiesieHHble nHTepBaamMu Besmuunoii 10 mukcenos ©. Koopawnara y 3a-
JaeTcst TaK, YToObI Kopabuim ObLH cMelieHbl Ha 10 MHKCeI0B OT BEPXHETO Kpasi SKpaHa
1 GBI BBIPOBHEHBI 10 M300paskeHuio TekyIero cueta @. Hakomerr, kaxprit kopabib
nobaBJisieTcst B TpyTITy ships ©.

C]IelIyIOHII/IM IIaroM CTaHOBUTCA BbIBO/ Kopa6ﬂe1”4 Ha 9KpaH:

scoreboard. py

def show_score(self):

self.screen.blit(self.level_image, self.level rect)
# BbiBOA KOpabneii.
self.ships.draw(self.screen)

ITpu BBIBO/IE KOpabJieli Ha 9KpaH MbI BbI3bIBaeM MeTo][ draw () JiJIst TPyTIbL, a Pygame
PHCYeT KaKIbli OTAeIbHBII KOpabJib.

YT06BI UTPOK BU/IEJ, CKOJBKO TOMBITOK Y HETO B HAYaJe UTPbI, MbI BbI3bIBACM prep_
ships() npu 3arycke HOBOI UTPbIL. DTO MPOUCXOAUT B DyHKIMU check_play_button()
n3 (aiina game_functions.py:

game_functions.py
def check_play button(ai_settings, screen, stats, sb, play_button, ship,
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aliens, bullets, mouse_x, mouse_y):

"""3anyckaeT HOByW Wrpy npu HaxaTuu KHomku Play.
button_clicked = play_button.rect.collidepoint(mouse_x, mouse_y)
if button_clicked and not stats.game_active:

# C6bpoc u306paxeHuit CHETOB U YpOBHA.
sb.prep_score()
sb.prep_high_score()
sb.prep_level()
sb.prep_ships()

Mertoz prep_ships() TaksKe BbI3bIBAETCS IIPU CTOJIKHOBEHUH IIPUIIETIbIA ¢ KOpabjeM,
4yT06BI M300pazKkeHne 0OHOBJISIOCH IPU IOTEPE KOPabJIs:

game_functions.py
O def update_aliens(ai_settings, screen, stats, sb, ship, aliens, bullets):

# MNpoBepka kKonnusuii “"npuweney-Kopabnp".
if pygame.sprite.spritecollideany(ship, aliens):
2] ship_hit(ai_settings, screen, stats, sb, ship, aliens,
bullets)

# MNpoBepsieT, Aobpanucb M NpUwenbUbl O HUXHEro Kpas 3KpaHa.
(3] check_aliens_bottom(ai_settings, screen, stats, sb, ship,
aliens, bullets)

® def ship_hit(ai_settings, screen, stats, sb, ship, aliens,
bullets):

ObpabaTbiBaeT CTO/JIKHOBEHME KOpabna C npuwesbLeMm.

if stats.ships_left > 0:

# YmeHbweHue ships_left.

stats.ships_left -= 1

# OBbHOBNEHME UTrpoBON MHPOPMALUK.
(5] sb.prep_ships()

# O04YncTKa CNUMCKOB npuwesnbLeB U Nysb.

CHauasia mapamerp sb gobasisiercs B onpejenerue update_aliens() @. 3arem npo-
rpamma Iepenaer sb GyHkiusam ship_hit() @ u check_aliens_bottom(), 4ToObI 9TH
(hYHKI[MM UMeJTH I0CTYI K 00beKTy Scoreboard ©.

3areM ornpe/iesienrie ship_hit() usmensercs ¢ Bkiodenem sb @. Meros prep_ships()
BBI3BIBAETCS MTOCJIE€ YMEHbBIIICHNS 3HAUeHUs ships_left @, Tak uTo IPU KaXk/10H MoTepe
KopaObJIst BBIBOAUTCS IIPABUIBHOE KOJIMYECTBO U300paKeHUA.

Bbi3oB ship_hit() Ttakxke BkIIOUeH B check_aliens_bottom(), Tak uTO 3Ty (hyHKITUIO
TOKe HY5KHO OOHOBHTB:

game_functions.py

def check_aliens_bottom(ai_settings, screen, stats, sb, ship, aliens,
bullets):
MpoBepsaeT, fobpanucb AW Npuwenblbl A0 HUXKHEro Kpas 3KpaHa.
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screen_rect = screen.get_rect()
for alien in aliens.sprites():
if alien.rect.bottom >= screen_rect.bottom:
# MpoucxoAnT TO Xe, YTO NMpU CTONKHOBEHWW C Kopabnem.
ship_hit(ai_settings, screen, stats, sb, ship, aliens, bullets)
break

Taxk Kak check_aliens_bottom() Tenepp HoJy4aeT napaMeTp sb, Mbl J0OABJIsIEM apry-
MEHT sb B BbI30B ship_hit().

Ocraercs 1o6aBUTh sb B BbI30B update_aliens() B (aiije alien_invasion.py:

alien_invasion.py

# 3anyck OCHOBHOrO LUMKNa WUrpbl.
while True:

if stats.game_active:
ship.update()
gf.update_bullets(ai_settings, screen, stats, sb, ship, aliens,
bullets)
gf.update_aliens(ai_settings, screen, stats, sb, ship, aliens,
bullets)

Ha puc. 14.6 nokazana rosast urposast unopMalius Ha 9KpaHe, ¢ KOJIMYeCTBOM OCTaB-
muxcs kopabJieil B JIeBOi BepXHell 4acTu 9KpaHa.
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Puc. 14.6. MNonHas urposasi nHdopmaums B Alien Invasion
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YNPAXXHEHUSA

14-4. VicTopuyeckuii pekopz: B TEKYLLEe Bepcun pekopz copacbiBAETCS KaxAbliA pa3, KOraa Urpok
3aKkpbiBaeT U nepesanyckaeT Alien Invasion. YTobbl 3TOro0 He MPOMCXOAMIIO, 3aMnMLIKNTE PEKOPA
B chaiin nepea BbI30BOM Sys.exit() 1 3arpy3uTe ero npu MHMLUMANM3auum 3HaveHnsi B GameStats.
14-5. PecbakTOpUHI: HarauTe yHKLMM 1 METOAbI, KOTOPbIE PELLatoT 6o/iee 0AHO 3aaauu, 1 Npo-
BeauTe pedakTOpuHr, ynyudllaloWwmin cTpykTypy U addeKTMBHOCTL koaa. Hanpumep, nepeme-
cTuTe YacTtb koda dyHkumn check_bullet_alien_collisions(), koTopasi 3anyckaeT HOBbIM YPOBEHb
npu YHUUTOXEHUM GnoTa, B dyHKumio start_new_level(). Takke nepemectute YeTbipe MeToAa,
BbI3blBaeMbIx B MeToge __init_ () knacca Scoreboard, B MeToz prep_images() ana cokpalleHus
anvHbl __init__ (). Metopa prep_images() Takxke MOXeT okasaTb momoub check_play_button()
nnu start_game(), ecnm Bbl yxxe npoBenu pedaktopuHr check_play_button().

MPUMEYAHUE

Mpexae YeM 6paTbcs 3a pedhaKTOPUHI MpoekTa, 0bpaTUTech K MpUIoXKeHMo . B HeM paccka-
3aHO, KaK BOCCTaHOBUTb pabouyee COCTOsSHWME MpoekTa, ecin B Xode pedakTopuHra bbinn o-
NyLLEeHbI OLLINBKMN.

14-6. Pacwmpenue Alien Invasion: nogyMmanTte Haza BO3MOXHbIMU pacilumpeHusmm Alien Invasion.
Hanpvmep, npuLenbLbl TOXe MOryT CTPensTb Mo KOpabsto, nnm e Bbl MOXeTe A06aBUTb YKPbI-
TUSI, 32 KOTOPbIMM MOXET CKPbIBaTbCA KOpabnb (YKPbITUS MOryT pa3pyLuaTbCs mynsMmn ¢ obenx
CTOpPOH). Unn pobaBbTe 3ByKOBble 3deKTbl (HanpuMep, B3pbiBbl UK 3BYKW BbICTPENOB) Cpea-
CTBaMu MoAyNs pygame.mixer.

NTorun

B aroii rraBe BB y3HAIU, KaK CO3[aTh KHOIKY JIJIST 3aIlyCKa HOBO UTPBI, KaK 0OHAPY-
JKMBATh COOBITHST MBIIIU U CKPBIBATh YKA3aTeJb MBI B AKTHBHBIX UTpaX. [loyyeHHbIe
3HAHMS IOMOTYT BaM CO3/1aTh JIPYTHe KHOIKKM B UTPAX, HAIIPUMEP KHOIIKY JIJ1 BbIBO/IA
WHCTPYKIMIT 110 urpe. Taxke Bbl HAYUYUIUCH U3MEHSTH CKOPOCTD TI0 XOTY UTPHI, CO3/1a-
BaTh MPOIPECCUBHYIO CUCTEMY TOJICUETa OUYKOB U BBIBOJUTH WH(POPMAIIIIO B TEKCTOBOM
u rpadpuyecKoM BUIE.
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[ eHepupoBaHMEe AaHHbIX

[Mon susyarusayueti darmvix TOHNUMAETCS UCCTEIOBAHNE TAHHBIX Yepe3 UX BU3YaTbHOe
npejcrasienne. Busyammsamms TecHo casana ¢ arnaimudom oannvix (data mining), uc-
MOJIB3YIOTIMM TIPOTPAMMHBIN KOJI IS U3yUEeHUsT 3aKOHOMEPHOCTEH U CBsi3eil B Habope
narubx. HabopoM maHHBIX MOKET OBITh KaK MATEHBKHIA CITUCOK YHCET, TOMETIAIOTIIHACST
B OJIHOII CTPOKE KOJa, TAK U MACCUBOM U3 MHOTUX TUTA0AIAT.

KauecTtBennoe npe/icraBiienye JaHHbIX He CBOJAUTCS K KPacuBO# kaprunke. Eciu s
HaGopa JaHHBIX MOA00PAaHO MPOCTOE, BU3YATbHO TIPUBJIEKATEIbHOE TIPEACTABICHNUE,
€ro CMbICJI CTAHOBUTCS OUEBUAHBIM AJIs 3puTesia. Jlioau 3amedaor B Habope JaHHbIX
3aKOHOMEPHOCTH, O KOTOPBIX OHU U HE MOI03PEBAH.

K cuacTbio, /17151 BU3yaau3alum CJI0KHbBIX JAHHBIX HE HY)KEH cynepKoMIbioTep. Bia-
rogapst apdexkrusroctu Python BbI cMosKeTe OBICTPO HcCIe0BaTh HAOOPbI JaHHBIX
U3 MUJITHOHOB OT/EJIbHBIX 91eMenmos Oannvix (TOYEK JaHHbIX ) Ha OOBIYHOM HOYTOYKE.
IJIEMEHTBI JIAHHBIX JIaKe He 00s13aHbI OBITh YUCJIOBBIMU. [IPHEMBbI, 0 KOTOPBIX BbI y3HAJIN
B TIePBOI YaCTU KHUTH, MIO3BOJIAT BaM ITPOAHAIN3NPOBATh /Iaske HEYNCIIOBBIE JJAHHBIE.

Python ucrnosbayercs st 06pabOTKY JAHHBIX B TEHETHKE, UCCIEOBAHUY KITUMATA, TI0-
JIUTHYECKOM U 9KOHOMUUYECKOM aHaJIU3€e U MHOJKECTBE ApyTux obaacreii. CrienuanucTol
1o 06paboTKe JAaHHBIX Hamucagn Ha Python Breuar/isionuiit HHCTpyMeHTapuil BU3ya-
JIM3AIMH U AaHAJIM3a, U MHOTHE U3 9TUX Pa3paboTOK TakKe AOCTYMHBI U /st Bac. Onum
13 CaMbIX IOILYJIAPHBIX MHCTPYMEHTOB TaKOro poja — matplotlib, MaTemMaTuueckas
6ubnmoreka nocrpoenust guarpamm. C HoMoIbio matplotlib MOKHO CTPOUTD IIPOCThIE
auarpaMMbl, rpad UK, IuarpamMMbl pazbpoca aHHbIX U T. /1. [Tocse aToro 6yzer co3nam
Gosee nHTEpPeCHBI HAOOP AaHHBIX, OCHOBAHHbII Ha KOHLEILNN CAYUAtiH020 OAyNcoa-
HUsL — BUBYQJIU3AINU, TCHEPUPYEMOU Ha Gase Cepyy CJyJIallHbIX PeIleHI.

TaksKe B 9TOM TIpoeKTe OyAeT MCIoIb30BaThCs makeT Pygal, opuenTupoBanHbrii
Ha cOo3JaHKe BU3yalu3aluii, Xopouo paboTaomux ¢ Hu(POBBIMU YCTPOICTBAMMU.
C IIOMOIIIBIO Pygal MOJKHO BBIIEJIATD 1 USMEHATH Pa3MEPbI 9JIEMEHTOB B X0/1€ B3alIMO-
REHCTBYSA TTOB30BATENS ¢ BU3YyAIU3alUe; KpOME TOTO, pa3Mep BU3YaIU3al[UH JIETKO
U3MEHSIETCS [10J] KPOILEYHbIE «YMHbIE YAChI» MM TUTAHTCKAI MOHUTOP. Mbl UCIIO/Ib3yeM
Pygal g uccsieoBannst 3aKkoOHOMEPHOCTEl PasJInYHbIX OPOCKOB KYOMKOB.

YcraHoBka matplotlib

Chauasia HeOOX0IUMO YCTaHOBUTH GUOINOTEKY matplotlib, KOTOpast OyAeT UCIOJIb-
30BaThCST B MCXOMHOM Habope BU3yamu3anuil. Ecm BB ellle He WCTOTb30BAN MPO-
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rpamMmy pip, obparaiitech K pasjesy «YcraHoBKa maketos Python ¢ mcnosib3oBamuem
pip» (c. 227).

B Linux

Ecu BbI ncniosnbayere Bepcuio Python, BXoasiiyio B IOCTaBKY CUCTEMBbI, BbI CMOKETE
HCII0JIb30BATh MEHE/JKEP MMAaKeTOB CBOEH CUCTEMBI JIJIsT yCTaHOBKYU matplotlib Bcero
OJIHOU KOMAaH/IOM:

$ sudo apt-get install python3-matplotlib

Eciu BbI ncniosbayere Python 2.7, koMania BBILJISIUT TaK:

$ sudo apt-get install python-matplotlib

Ecmu y Bac ycTanosaena 6osee Hopas Bepcus Python, Bam npuzercs ycTranoBuTs eme
HECKOJIbKO OUOIMOTEK, OT KOTOPbIX 3aBUCKUT matplotlib:

$ sudo apt-get install python3.5-dev python3.5-tk tk-dev
$ sudo apt-get install libfreetype6-dev g++

3aTeM HporpamMma pip UCIOJIb3yeTcs /Il yCTaHOBKY matplotlib:
$ pip install --user matplotlib

BOS X

Komnanus Apple Bxiodaer matplotlib B cBoio crangapTHyio yeraHoBKy Python. Uro-
GBI IIPOBEPUTD, YCTAHOB/IEHA /i OMOIMOTEKA B Balllell CCTEME, OTKPOITE TepPMUHAIBHBII
ceaHc U TOMPoOyiiTe UMIOPTUPOBATH matplotlib. Ecsiu 6ubinoreka matplotlib erre
HE YCTaHOBJIEHA B CHCTEME U BbI MCHoJb3oBaiu Homebrew mst yeranosku Python,
YCTAHOBUTE ee cJIe/lylolleil KoMaH/0i:

$ pip install --user matplotlib

NMPUMEYAHUE

BO3MOXHO, MpM YCTAHOBKE MaKeTOB BaM NMPUAETCA MCMO/b30BaTh KOMaHAy pip3 BMECTO pip. Ecnm xe 3Ta
KOMaHaa He paboTaeT, MomnpobyiTe UCKNUMTL drar --user.

B Windows

B cucreme Windows cHaugana #Heob6xoanmo yeranosuthb Visual Studio. Otkpoiite cTpa-
Huity https.//dev.windows.com/, meakHuTe Ha ccblike Ckavatb cpeactea (Downloads)
u HaiizuTe Visual Studio Community — GecriaTHbiil HaOOp cpeacTB paspaboTYrKa st
Windows. 3arpysure u 3amycTuTe IpOrpaMMy YCTAaHOBKHU.

3areM BaM MOHaZOOUTCS IIPOTPaMMa YCTaHOBKU AJs matplotlib. O6parurecs 1o
aznpecy https.//pypi.python.org/pypi/matplotlib/ v naiigure daiin ¢ pacuimperu-
em .whl, cooTBeTcTByIOIIMIT Hcorb3yemMoit Bepcuu Python. Hanpumep, eciiu Bbr
ucnoJbsyere 32-paspsanyto sepcuio Python 3.5, sarpysure daiin matplotlib-1.4.3-
cp35-none-win32.whl.
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MPUMEYAHMUE

Ecnu Bbl He Hawwnm daiin, COOTBETCTBYIOWMIA UCMONb3yeMOi Bepcumn Python, npocMoTpuTE BO3MOXHbIE
BapuaHTbl No aapecy http://www.Ifd.uci.edu/~gohlke/pythonlibs/#matplotlib. Ha 3Tom caiiTe HoBble Na-
KETbI MOSIBNISIOTC HEMHOIO paHee, YeM Ha oduumManbHoM caite matplotlib.

Ckonupytite daita .whl B katasor npoexkra, OTKPONUTe OKHO KOMaH/IHOH CTPOKH
U nepeiiinre B Karajor mpoekrta. Mcrnosnbp3yiiTe pip A1 ycTaHOBKU matplotlib:

> cd python_work
python_work> python -m pip install --user matplotlib-1.4.3-cp35-none-win32.whl

TectupoBaHue matplotlib

IToce Toro Kak HeOOXOAUMBIE MAKETHI OyIyT YCTAHOBJIEHBI, IPOTECTUPYITE CBOIO yCTa-
HOBKY. [[7151 9TOTO OTKpOTE cCeaHC KOMAaHIHON CTPOKM KOMaHoi python nan python3
n uMmnoptupyiite matplotlib:

$ python3
>>> import matplotlib
>>>

Ecii Ha sxpate He II0SBUIMCH coodmenust 00 omubKax, 3Haunt, 6ubanoreka matplotlib
YCTaHOBJICHA B BAIlel CHCTEME U BBl MOJKETE MTEPEXOAUTD K CIICAYIONIEMY PasIeIy.

NMPUMEYAHUE

Ecnu y Bac BO3HMKHYT Npo6/eMbl C YCTAHOBKOW, NOMLMTE MHGOPMaLIMIO B NPUNOXeHUn B. ECiM H1uYero
He noMoraeT, o6paTUTech 3a NoMoLLblo. CKopee BCEro, OMbITHbIM NporpaMMKcT Python 6bICTpo HavigeT
MPUYMHBI BO3HMKLLMX NpobieM ¢ MUHMMYMOM MHdOpMaLun OT Bac.

ranepesa matplotlib

YT100bl TTOJYYUTh MPEACTABICHUS O BU3YAJIU3AIUIAX, KOTOPbIE MOKHO CTPOUTH
B matplotlib, mocerure rasepero Ha caiite http.//matplotlib.org/. Illenkas Ha BUsyanu-
3aIMy B Tajepee, Bbl CMOXKETE TIPOCMOTPETH KOJI, UCTI0JIb30BAHHBIIH /IS ee TIOCTPOCHMUSL.

[NMocTpoeHue NpocToro rpaduka

HautnewMm ¢ nocTpoenusi npocToro JMHENHOTO rpaduKa ¢ UCIoJib3oBaHueM matplotlib,
a 3aTeM HACTPOMM €ero st GoJiee cojiepsKaTeIbHON BU3yain3aliy JaHHbIX. B kauecTBe
JaHHBIX 17151 rpaduKa OyaeT UCIOoIb30BaThCs MOCIEA0BATENbHOCTD KBaApaTos 1, 4, 9,
16 m 25.

[TepemnaiiTe matplotlib ymcra Tak, Kak MoKa3aHO HUUKe, a matplotlib caesaeT Bce
OCTaJIbHOE:

mpl_squares.py
import matplotlib.pyplot as plt
squares = [1, 4, 9, 16, 25]

plt.plot(squares)
plt.show()
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CHavasia UMTIOPTUPYHTE MOJTYJIb pyplot ¢ TICEBIOHUMOM plt, 4TOOBI BAM HE TIPUXO/IH-
JIOCB MHOTOKPATHO BBOJIUTH UM pyplot. (DTO COKpallleHre YacTo BCTPEYaeTCs B IIpUMe-
pax Ha cafiTe, TOITOMY MBI TOCTYTIAM TaK ;ke.) Momysib pyplot comepKuT psi pyHKITNAH
IS IOCTPOEHUST TUATPaMM U TPaUKOB.

Mpbl coszlaeM CITUCOK JIJIsT XpaHEHUST KBAJPAaToB U 1iepesiaeM ero ¢hyHKImuu plot(), Ko-
TOpast MBITAETCS IIOCTPOUTH OCMBICJIEHHOE TpadudecKoe IPe/ICTaBACHNE JJIsT 33[aHHBIX
yncest. Boi3oB plt. show() OTKpBIBaeT OKHO TpocMoTpa matplotlib u BeIBOANT Tpamk
(puc. 15.1). B okHe pocMOTpa MOKHO M3MEHSATH MaciiTab U MepeMenaThest 1Mo 1Mo-
CTPOEHHOMY rpaduKy, a KHOIKA C IMCKOM MO3BOJISIET COXPAHUTD JII060e M300paKkeHe
10 BaIeMy BLIOOPY.

Puc. 15.1. Mpumep npocTeiiwero rpaduka B matplotlib

M3MeHeHWe T1na Haanucen 1 ToNWMHbI rpadmka

Xorst u3 rpaduka Ha puc. 15.1 BUAHO, YTO YKMCI0BasK MOCIEA0BATEIBHOCTD BO3PACTaeT,
TEKCT HAINICEN CAUIIKOM MEJIKHI, a IMHUS CAUITKOM ToHKas. K cuacTbio, matplotlib
TTO3BOJISIET HACTPOUTH MPAKTUYECKU KAXKBIA aCTIEKT BU3yaTU3aIIIH.

Mbur HCIIOJIb3YEM 9T BOSMOKHOCTU HaCTpOﬁKH JJIA TOTO, 4TOOBI c/enaTb rpaq)mc 6osee
BbIPa3UTEJIbHBIM:

mpl_squares.py
import matplotlib.pyplot as plt

squares = [1, 4, 9, 16, 25]
©® plt.plot(squares, linewidth=5)

# Ha3HayeHue 3aronoBka AMarpammbl U METOK OCeil.
plt.title("Square Numbers", fontsize=24)
plt.xlabel("Value", fontsize=14)

()
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plt.ylabel("Square of Value", fontsize=14)

# HasHayeHue pasmepa wpudTa AefeHUA Ha ocAX.
O plt.tick_params(axis='both', labelsize=14)

plt.show()

[Tapamerp linewidth @ ymnpaBigeT TOJIMMUHON JUHUU, KOTOPas CTPOUTCS BBI3O-
BoM plot(). Dyukiusa title() @ Hazmavyaer 3aroJoBOK auarpammbl. [TapameTps
fontsize, HEOZHOKPATHO BCTpeYaloU[ecs B KOZe, YIIPABJIAIOT Pa3MEpOM TEKCTa
JarpamMMBbl.

Oyuxiun xlabel() u ylabel() MO3BOJAIOT HA3HAYUTD METKU (3arOJIOBKH) KaX-
noit u3 oceit ©, a pynknus tick_params() onpeznensier oopMIcHUE eJEeHUI Ha
ocsix @. ApryMeHTbl, UCIIOJIb30BAHHbBIE B JAHHOM ITPUMEPE, OTHOCITCS K JIeJIEHUSIM
Ha 060uX ocax (axes='both') M yCTaHABAMBAIOT JIJIst METOK JleJIeHUIT pasmep mpudra
14 (labelsize=14).

Kak BuHO u3 puc. 15.2, rpaduk BBITJSIAUT ropaszio Jydiie. TeKeT Haammmceii crtan KpyT-
Hee, a TMHUSA TpahuKa — TOJIIIE.

Puc. 15.2. I'padvik BbIrNSAUT ropasgo nyywe

KoppekTuposka rpadmka

Tenepp, Korja TEKCT Ha TpaduKe CTaT HOPMATHHO YUTATHCS, MBI BUJIUM, UTO JJAHHBIE
romMedeHbl HerpasuibHo. OOpaTuTe BHUMaHUe: 111 TOUKH 4,0 B KOHIle TpaduKa yKasaH
kBagpar 25! JlaBaiite ucrpaBum aTy OLIKOKY.

Ecnu plot () mepemaeT 4nc0BYIO OCTEIOBATEIBHOCTD, (DYHKITUS CUUTAET, YTO TIEPBBII
3JIEMEHT JIAHHBIX COOTBETCTBYET KOOP/IMHATe X co 3HaueHueM (), HO B HaIlleM IpuMepe
IepBasg TOYKa COOTBETCTBYET 3HaueHuio 1. YToObI IepeonpesenTh 3Ha4eHue 110 yMOJI-
YaHUIO, Nepesaiite plot () Kak BXO/HbIE 3HAYEHUsI, TAK U KBA/[PATDI:
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mpl_squares.py
import matplotlib.pyplot as plt

input_values = [1, 2, 3, 4, 5]
squares = [1, 4, 9, 16, 25]
plt.plot(input_values, squares, linewidth=5)

# Ha3Ha4veHue 3aronoBka Aua rpaMmbl U1 MeTOK ocei.
Tenepsb plot() NpaBUIBbHO CTPOUT rpaduK, MOTOMY YTO MBI IPEAOCTABIIIN 06a Habopa

3HAYEHUHT, 1 DYHKIIMN He HYKHO MPEAIIONAraTh, Kak ObLJI CreHepUpOBaH BBIXOAHON Ha-
60p uucen. Ha puc. 15.3 uzobpasken npaBuibHbIi rpaduk.

Puc. 15.3. I'paduk ¢ NpaBunbHLIMU AaHHBIMU

[Tpu BbI30BE plot() MOXKHO IepefaBaTh MHOTOUUCIEHHbIE APTYMEHTBI, & TAK)KE UC-
MI0JIb30BATh PA3JnudHble (DYHKIUU [T HACTPOUKHU IrpaduKOB. 3HAKOMCTBO C 9TUMU
(OYHKIMSIMU TIPOJIOJIKUTCS TIO3/IHEE, KOT/Ia MBI HauHeM paboTaTh ¢ ojiee HHTepeCHbIMI
HabopaMu JIAHHBIX B 9TOI TJIaBe.

HaHeceHne n ogopMneHne oTaenbHbIX Todek pyHkumen scatter()

Wwor/a GeIBaeT Mosie3Ho HaHeCTH Ha Tpaduk OTAeTbHbIEe TOYKY, OCHOBAHHbIE Ha HEKOTO-
PBIX XapaKTePUCTHKAX, M OTIPeIesINTh NX oopmiaenne. Hamprmep, Ha Tpaduke Masbie
7 GOJTbIIINE 3HAYEHVSI MOTYT OTOOPAKATHCST PA3HBLIMU TIBETaMI. BO3MOKHBI 1 IPYTHE
BapUaHTHL: HAITPUMep, CHAYaIa HAaHECTH MHOKECTBO TOYEK C OJJHUM THITOM O(OPMIIEHUS,
4 3aTeM BBLIZIETNTD OT/IEbHBIE TOYKH HAOOPA, TIEPEPUCOBAB MX C APYTHM 0(DOPMIIEHIEM.

Jl711 HaHeceHNsT HAa IMarpaMMYy OT/IETbHOM TOYKU NCHOIb3yeTcs (DYHKINS scatter().
[Mepenaiite scatter() KOOpAMHATHI (X, ) HYKHOU TOYKH, 1 (DYHKIIUS HAHECET ITH
3HAYCHUA Ha IMarpaMmy:
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scatter_squares.py
import matplotlib.pyplot as plt

plt.scatter(2, 4)
plt.show()

[Tpumennm oopmierne, 9ToObI Pe3yIbTaT BhITTIsAAe Goiee nHTEpecHo. Mbl 1o6aBuM
HazBaHWe, METKK OCeii, a TaKKe YBEJTNYUM MPUQT, YTOOBI TEKCT HOPMATHLHO YUTATICS:

import matplotlib.pyplot as plt
O plt.scatter(2, 4, s=200)

# Ha3HayeHuWe 3arosoBka AuMarpammbl U MeTOK OCeil.
plt.title("Square Numbers", fontsize=24)
plt.xlabel("Value", fontsize=14)
plt.ylabel("Square of Value", fontsize=14)

# HasHayeHue pasmepa wpudTa fLeNeHUA Ha ocAX.
plt.tick_params(axis="'both', which="major', labelsize=14)

plt.show()

B touke @ BbI3bIBaETCS DYHKIIUS; APTYMEHT S 33/]a€T pa3Mep TOUYEK, HCIIOTIb3yeMbIX
JIUIS1 PUCOBAHUA AMarpaMMbl. EcJin 3a1yCcTUTh TporpamMmy scatter_squares.py B TeKyIeMm
COCTOSTHWM, BBl YBUJIUTE OJIHY TOUKY B cepe/inte auarpaMmbl (puc. 15.4).

Puc. 15.4. BbiBoa 04HOW TOUKU

BbiBOA cepum Touek dhyHkumen scatter()

YUro6bl BBIBECTH HA UArPAMME CEPHIO TOYEK, Iiepejaiite scatter() CIMCKU 3HAYEHUIT
KOOP/INHAT X U ¥
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scatter_squares.py
import matplotlib.pyplot as plt

x_values = [1, 2, 3, 4, 5]
y_values [1, 4, 9, 16, 25]

plt.scatter(x_values, y_values, s=100)

# HasHa4yeHue 3arosioBKa Auarpammbl U MeTOK ocei.

Crincok x_values COEP:KUT YNCJIA, BO3BOAUMBIE B KBAJ[PAT, a B'y_values COIep:KaTCs
KBagpathl. IIpy mepegade 5TUX CIUCKOB scatter() Gubmmorexa matplotlib unTaer
IO OJTHOMY 3HAYEHUIO M3 Ka’KIOTO CIUCKA M HAHOCUT WX Ha AMArpaMMy KakK TOUKY.
Takum obpasom, Ha quarpammy OyayT Hanecensl Touku (1, 1), (2, 4), (3, 9), (4, 16)
u (9, 25); pe3ysbraT nmokasan Ha puc. 15.5.

Puc. 15.5. ToyeyHas amarpamma C HECKOSIbKMMU TOUYKaMM

ABTOMaTM4YeCKOE BblYMC/IEHNE AaHHbIX

Crpouts cnucku Bpy4dnyio HeadPekTuBHo, 0co0eHHo Ipu GOIBIIOM 00beMe TaHHbBIX.
BwmecTo TOTO 4TOOBI TIepeaBaTh JaHHbIE B BUJIE CIIMCKA, MBI BOCITOJB3YEMCS TIKIIOM

Python, KoTOpBIil BBIIIOJHUT BIYKUCIEHK 3a HAc. BOT KaK BBIMJISAUT TaKOM LUKJI /15T
1000 Touexk:

scatter_squares.py
import matplotlib.pyplot as plt

O x_values
y_values

list(range(1, 1001))
[x**2 for x in x_values]

® plt.scatter(x_values, y_values, s=40)
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# Ha3HayeHue 3aronoBka AMarpammbl U METOK OCeM.

# Ha3HayeHue AMana3oHa ANS Kaxaou ocwu.
w plt.axis([0, 1100, 0, 1100000])

plt.show()

Bce naunnaercs co crimcka 3HaueHnit koopauHatsl x ¢ yncjaamu ot 1 10 1000 @. 3atem
reHepaTop CIMCKa CTPOUT 3HAUEHMS y, iepebupast 3HaueHus x (for x in x_values), BO3-
BOJIS KajK/I0e YMCII0 B KBaZpar (x**2) 1 coXpaHsis pe3yJibTaThl B y_values. 3aTeM oba
crmcka (BXOJHOW M BBIXO/IHOM ) TiepenaioTes scatter() @.

Ha6op faHHbIX TOCTATOYHO BEJIUK, TO3TOMY MbI BBIOMPAeM MEHbBIITHIT pazMep mpudra,
a pyHKIUs axis() WCHOMB3YETCST i1 3alaHus IUana3ona Kakaoi ocu ©. Oyukims
axis() moJiy4aer yeThIpe 3HaYE€HHUs: MUHUMYM M MaKCHMYM 110 OCSIM X 1 y. B nanHom
cydae 1Mo ocu X OTKJIa/bBaercs auana3od ot 0 1o 1100, a mo ocu y — auamnazon ot 0
no 1 100 000. Ha pwuc. 15.6 mokasan pesyibrar.

Dloo+eE

Puc. 15.6. narpamMma ¢ 1000 ToUkamMm CTPOUTCS TaK Xe Nerko,
KaK 1 guarpamma ¢ 5 Toukamm

YnaneHve KOHTYPOB TOYEK

Bubaunorexa matplotlib mO3BOJIAET pacKpalIMBaTh TOYKM Ha TOUEUHON JuarpaMme
B pasHbie 11BeTa. OdopMieHIEe 0 YMOTYAHUI0 — CUHUE TOUKH C YePHBIM KOHTYPOM —
XOPOILO MOAXOAUT JJIsI JUATPAMM € HECKOJbKUMU TouKaMu. OQHAKO IpU OOJIBIIOM
KOJINYECTBE TOUEK YePHbIE KOHTYPHl HAYMHAIOT CINBAThCs. YTOOBI yAAIUTh KOHTYPhI
BOKPYT TOUEK, TlepeiaiiTe apryMeHT edgecolor="none' mpu BbI30Be scatter():

plt.scatter(x_values, y_values, edgecolor='none', s=40)

BaHyCTI/ITe scatter_squares.py ¢ 3TUM BbI30BOM, 1 Bbl YBUAWUTE, UTO Ha JarpaMMe BbIBO-
JATCA TOJIBKO 3all0JIHEHHbIE CUHNE TOUYKH.
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Onpe,qeneHme NoNb30BaATENIbCKUX LIBETOB

Yro6b IBMEHUTD TIBET TOUEK, TIepeaiiTe scatter() apryMeHT ¢ ¢ IMEHEM HMCTIOb3Ye-
MOTO I1BeTa:

plt.scatter(x_values, y_values, c='red', edgecolor='none', s=40)

Takske BO3MOKHO OIPEENIATD IM0JIb30BaTeIbCKHeE 1[BeTa B 11BeToBOI Moesit RGB. Uro-
ObI ONPEIEIUTD TIBET, TIepeialiTe apryMeHT ¢ ¢ KOPTEKeM U3 TpeX APOOHBIX 3HAYCHUIT
(17151 KpacHO#, 3eJIeHO# U CUHEH cocTaBsionnx) B Anamnasone ot 0 o 1. Hampumep,
CJIeIYIONIas CTPOKA CO3/IA€T AMATPAMMY CO CBETJIO-CUHUMU TOYKAMU:

plt.scatter(x_values, y_values, c=(0, 0, 0.8), edgecolor="none', s=40)

3uavenus, 6auskue K 0, garot 6oJiee TeMHBIE 1[BETA, a CO 3HAYCHUAMHU, OJU3KUMHA K 1,
BeTa MOJIyYaioTcs Goiee CBETIbIMIL.

LiBeTOBblE KapThI

Ileemosas xapma (colormap) npencrasisger coO0i CEPUIO LIBETOB TPAAMENTA, OIIPe-
JIeJISAI0NIYIO IIJIaBHBIHM IIepexo/] OT HayalbHOro 1[BeTa K KoHeuHoMmy. [{BeToBble KapThl
HCIOJIb3YIOTCA B BU3yaJIN3AlMAX JIJIS BblIeJIeHUS 3aKOHOMepHOo cTell B taHHbIX. Harnpu-
Mep, MaJIble 3HAYEHUST MOKHO 0003HAYKTD CBETJILIMU I[BETAMU, & GOJIBIITIE — TEMHBIML.

Mopuyib pyplot BK/I0OYaeT HaOOp BCTPOEHHDIX I[BETOBBIX KapT. YTOObI BOCIIOIb30BATHCS
OJTHOM M3 TOTOBBIX KapT, HY’KHO YKa3aTh, KAK MO/YJIb pyplot /I0JKeH TPUCBanBaTh I[BET
KakJ0l Touke Habopa JaHHbIX. B cireayiommeM mpuMepe BeT KaKI0i TOUKK IIprCcBau-
BaeTCs Ha OCHOBAHUY 3HAUEHUS Y:

scatter_squares.py
import matplotlib.pyplot as plt

x_values = list(range(1001))
y_values = [x**2 for x in x_values]

plt.scatter(x_values, y_values, c=y_values, cmap=plt.cm.Blues,
edgecolor="none', s=40)

# Ha3HayeHue 3aronoBka Anarpammbel U MeTOK oce.

MpbI nepesiaeM B ¢ CIIMCOK y-values, a 3aTeM yKasdbiBaeM pyplot, Kakas 1BeTOBast
KapTa J0JIKHA UCIOJAb30BaThCS, IPH IIOMOLIM aprymenTa cmap. Caeayiomuil Koz
OKpAallMBAET TOYKK C MEHBIIUMU 3HAYEHUSAMU Y B CBETIO-CUHUI LBET, a TOYKU
¢ 6OIPIIMMY 3HAYEHUAMY i — B TEMHO-CUHMI 1[BeT. [loaydennas nuarpaMma n30-
Opaxkena Ha puc. 15.7.

NMPUMEYAHUE

Bce uBETOBble KapTbl, AOCTYMHbE B pyplot, MOXHO MpocMOTpeTb Ha caiite http://matplotlib.org/; oT-
KpouTe pasaen Examples, npokpyTuTe coaepxumoe Ao nyHkta Color Examples v LWeNKHUTE Ha CCbiike
colormaps_reference.
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Puc. 15.7. ToyeuHasi avarpamMmma cC LBETOBOM kapTol Blues

ABTOMaTUYECKOE COXpaHEHNE Anarpamm

Ecisin BbI X0THTE, 4TOOBI IIPOTPaMMa aBTOMAaTUYECKH COXPaHsia AuarpaMMy B (aiiie,

3aMeHUTe BBI3OB plt.show() BeI30BOM plt.savefig():
plt.savefig('squares_plot.png', bbox_inches="tight")

ITepBblii apryMeHT COAePKUT MMsT (haiiia st COXpaHeH sl AuarpaMMbl; Gaiii Gyaer co-

XpaHeH B OJTHOM KaTtaJiore ¢ scatter_squares.py. BTopoii apryMeHT oTceKkaeT OT iarpam-

MBI JIMIITHUE TPOITYCKHU. ECJIM BbI XOTUTE OCTABUTH ITyCTble MECTa BOKPYT /IMAarpPaMMBbl,

3TOT aPTyMEHT MOKHO OTTYCTUTb.

YNPAXXHEHUSA

15-1. Ky6bl: 4Mcno, BO3BeAEHHOE B TPETbIO CTeNeHb, Ha3biBAaeTCs «Kybom». HaHecuTte Ha awva-
rpamMMy nepBble NsATb Ky6oB, a 3aTeM nepsble 5000 Ky6oB.

15-2. LiBeTHble Kybbl: NPUMEHUTE LIBETOBYIO KapTy K AvarpamMmMe ¢ Kybamu.

CnyyaiiHoe bny)xaaHue

B atom paszesie Mbl uctiosbayeM Python st renepupoBanus TaHHbIX [JIsT CTy4ailHOTO
00x0j1a, a 3aTeM mpu ToMoIu matplotlib co3aaanM mpuBJeKaTeIbHOE TIPEICTABICHIE
CTreHepUPOBaHHBIX MaHHbIX. Cayuainvim oayscoanuem (random walk) HasbiBaeTcst myTh,
KOTOPBIN He UMeeT YeTKOTO HAIIPABJICHUS, HO OIIPE/IETISAeTCS cepreli ITOJHOCTBIO Carydaii-
HBIX penieHnil. [IpencTaBbTe, YTO MypaBeil corles ¢ yma 1 jiesiaeT Kask/[blii HOBBIN 11ar
B CITy4aifHOM HATIPABJIEHWH; €T0 Ty Th HATOMUHAET CIydaiiHoe Oryskaanue.

Cnyqaﬁﬂoe 6J1y>KI[aHI/Ie HaXOJUT MPAaKTUYECKOE MMTPUMEHECHNE B €CTECTBECHHBIX HayKaX:
(bI/IBI/IKe, 6I/IOJIOFI/II/I, XUMHUHN U 9KOHOMUKE. HaHpMMep, IIbLJIIBIIEBOE 3€PHO Ha ITOBEPX-
HOCTHU BOJISTHOM KaTlJId ABUKETCS TI0 TIOBEPXHOCTHU BOJBI, IOTOMY 4YTO €T0 IMOCTOAHHO
NMOATAJKNBAIOT MOJIEKYJIbI BO/IbI. MO]IEKYJIHPHOC JAIBUJKEHME B Kalljie BO/IbI cnyf{afmo,
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MO9TOMY MYTh MBLIBIEBOTO 3¢PHA Ha TIOBEPXHOCTH MPEACTaBIsAET cobO0il caydaiiHoe
Garysxpanve. Ko, KOTOPBIN Mbl HAMUIIEM, HAliIeT IPUMEHEHIE [TPU MOJIETUPOBAHUT
MHOTHX peajbHbIX CUTYaIIH.

Co3pgaHue knacca RandomWalk()

Yro6br co3/1aTh MyTh CAYIAHOTO GIY/KIAHS, MBI CO3MaINM Kacc Randomialk, KOTO-
PBIiT TPUHIMAET CIydaiiible pereHus Mo BeIOopy Hampasiennst. Kiaccy Hy KHBI TPH
arpubyTa: nmepeMenHast IIsl XpaHeHUs] KOJMYEeCTBA TOUYEK B IYTH U JIBA CIIUCKA [IJIsI
KOOPJIMHAT X M i KaXK/I0H TOUKH.

Kiacc RandomWalk comepskut Beero Ba Meroza: __init_ () m fill_walk() jJist Berauc-
JIEHUST TOUYeK carydaiiHoro Osryskaanust. Haunem ¢ Metoma __init_ ():

random_walk.py
©® from random import choice

class RandomWalk():
"""Knacc ANnA reHepupoBaHUA CAyYalHbIX 6ayXAaHWNA .

(2] def __init_ (self, num_points=5000):
"""MHuumanusupyeTt aTpubyTbl H6nyxXAaHMA.
self.num_points = num_points

# Bce 6nyxaaHus HauMHawTCs C Touku (O, O).
(3] self.x_values = [0]
self.y values = [0]

Yro6bl IPUHUMATD CIYYAHBIE PEHICHIUS, MBI COXPAHUM BO3MOSKHBIE BAPHAHTBI B CITHCKE
1 UCTTIOJIb3YyeM (DYHKINIO choice () it npuHATHS perierans @. 3aTeM it CIUCKa ycTa-
HaBJIMBAETCS KOJMYECTBO TOYEK 10 yMOI4aHuIo paBHbIM 5000 — gocTatouso GoJIbIINM,
4TOGBI TEHEPUPOBATH MHTEPECHBIE 3aKOHOMEPHOCTH, HO I0CTATOYHO MaJIbIM, YTOOBI
Oy KIaHUS TeHePUPOBAINCh ObICTPo @. 3aTeM B TouKe © CO31AI0TCA IBA CIIMCKA I
XpaHeHWsT 3HAUEHUI X U ¥, TTOCJIe Yero Kax bl myTh HaunHaeTcst ¢ Touku (0, 0).

Bbibop HanpaeneHus

Meton fil1l_walk(), Kak MOKa3aHO HIKe, 3AMIOTHSIET MTyTh TOYKAMU U OTIPe/IesIsieT Ha-
npasJieHre Kakaoro mara. JJobasbre ator Metoz B random_walk.py:

random_walk.py

def fill walk(self):
"""BplucnAeT BCe TOYKM BnayxaaHuA.

# lWarn reHepupywTCs [0 AOCTUXEHUS HYXHOW AJIUHBI.

(1 while len(self.x_values) < self.num_points:
# OnpefeneHue HanpaBNeHUS W LJWHb MEepemMeleHus .
(2} x_direction = choice([1, -1])

x_distance = choice([0, 1, 2, 3, 4])
(3] x_step = x_direction * x_distance
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y_direction = choice([1, -1])
y_distance = choice([0, 1, 2, 3, 4])
(4] y_step = y_direction * y_distance

# OTKJ/IOHEHWE HyJ/IeBbIX MepeMelleHuii.
(5] if x_step == @ and y_step == 0:
continue

# BblYMCNEHMe Ceaylwmx 3HAYeHWn X W y.
(6] next_x = self.x_values[-1] + x_step
next_y = self.y values[-1] + y_step

self.x_values.append(next_x)
self.y values.append(next_y)

B touke @ 3armyckaercs 1UKJ, KOTOPBIA BBIMOTHSIETCS BILUIOTH 0 3aTIOJHEHUS Ty TH
MPaBUJIBHBIM KOJMUYECTBOM TOUYEK. [TaBHast 4acTh 9TOro Metojia coobiraer Python, kak
CJIEyEeT MOJIEJTMPOBATD YEThIPE CIYUANHBIX PEIEHUST: JIBUTATHCST JIW BIIPABO WJIN BIIEBO?
Kaxk nanexo nartu B atom Hanpasienuu? /[Burarhest i BBepx uin Buu3? Kak nanexo
WITH B 9TOM HAIIPaBJIEHUN?

Boipaskenue choice([1, -1]) BbiOupaer 3Hayenue x_direction; ono Bosspamaer 1 s
nepemeriieHus BIpaBo uian —1 st asuzkenns BieBo @. 3atem BbipaxkeHue choice([0,
1, 2, 3, 4]) ompezesAeT TaTBHOCTD IEPEMEIIeHNs B 3TOM HalpaBieHUH (X_distance)
caydailHbIM BBIGOPOM 11es10T0 uncia ot 0 go 4. (Bkitouerne 0 103BOJISIE€T BBITIOIHSATH
IIATH [0 OCH Y, a TAKKE 1Ak CO CMEIEHNEM 110 0OEUM OCSIM. )

B toukax © u @ ornipejesigeTcs AJIMHA KAXKAOTO Iara B HAIIPABJIEHUSX X U Y, JIJIST YETO
HaITpaBJICHUE IBIKEHUST YMHOKAETCST Ha BRIOPAHHOE paccTostHue. [IpH TOJI0KUTETBHOM
pesyabTaTte x_step CMeEIaeT BIPaBo, IPU OTPUIATEIHBHOM — BJIEBO, IIPU HYJIEBOM —
BepTUKaIbHO. 1Ipu mosokuTesIbHOM pesyJbTare y_step cMmeliaeT BBEpX, IIPU OTPHUIIA-
TEJILHOM — BHU3, [IPU HYJIEBOM — rOPU30HTAIBHO. Ecii 06a 3HaueHus x_step M y_step
paBHbI 0, TO OJIysKAaHE OCTAaHABIMBAETCSI, HO IIUKJI IPOJA0JIKAETCS ©.

YTo6bI MOIYUNTH CHIeAyIolee 3HaYeHNe X, Mbl IpUOaBJIsieM 3HaueHue X_step K I10-
cJeHeMY 3HAYCHUIO, XpaHAIeMyca B X_values ©, 1 jiejlaeM TO JKe caMoe JJId 3Hade-
Huit y. TTocsie TOTo Kak 3HaueHust OyAyT TMOJNYUYEHBI, OHU MPUCOEANHSIOTCS K X_values
ny values.

BbiBOA cny4YanHoro 6ny»aaHust
Huxe TIpUBEACH KO OTO6p8.>K€HI/IH BCEX TOYEK 6JIy>K[[aHI/IHZ

rw_visual.py

import matplotlib.pyplot as plt
from random_walk import RandomWalk

# MocTpoeHue cnyyailHoro 6MyXAaHUA U HaHeCeHWe ToyeK Ha Auarpammy .
©® rw = RandomWalk()

rw.fill_walk()
® plt.scatter(rw.x_values, rw.y_values, s=15)

plt.show()
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Cnauazna mporpaMMa UMITIOPTUPYeT pyplot 1 RandomWalk. 3aTemM OHA CO3/1a€T CayvaitHoe
GJrykIaHue u coxpausier ero B rw @, He 3a0biBast Bbi3BaTh fill_walk(). B Touke @ tpo-
rpaMMa TepesiaetT scatter () KOOPAMHATDI X U y OIY/KAAHNS U BHIOMPAET TOMXOSTINIT
pasMep TOYKU.

Ha puc. 15.8 nmokazana pguarpamma ¢ 5000 roukamu. (B nzobpaxkenusix aToro pas-
Jena obacTb HpocMoTpa matplotlib He 1OKasaHa, HO Bbl YBUAKMTE €€ [IPU 3alLyCKe
rw_visual.py.)

-150

]
L
§

%% T 00

Puc. 15.8. CnyyaiiHoe 6nyxzaaHue ¢ 5000 Touek

eHepupoBaHME HECKOJIbKMUX Cly4YanHbIX 6ny>xaaHuii

Bce cayuaiinbie 6ysxanus OTIMYAIOTCSA APYT OT APYTra; MHTEPECHO MOHABI0aTh
3a TeM, KaKue y30pbl reHepupyet mporpamma. Qe 13 crmocob60B NCTOTH30BAHUS
TPEJBIIYIIEr0 KOla — MOCTPOUTH HECKOJIBKO Gy KIaHui 6e3 MHOTOKPATHOTO 3aITyCcKa
IIPOTPAMMBI B INKJIE while:

rw_visual.py
import matplotlib.pyplot as plt

from random_walk import RandomWalk

# HoBble 6ayxAaHMA CTPOATCA A0 Tex Mop, Moka fnporpaMma ocTaeTcA aKTUBHOW.
while True:

# MocTpoeHne cnyyvadHoro 6ayxAaHUA W HaHeCEHMe TO4YeK Ha Auarpammy.

rw = RandomWalk()

rw.fill walk()

plt.scatter(rw.x_values, rw.y_values, s=15)

plt.show()

o keep_running = input("Make another walk? (y/n): ")
if keep_running == '
break

n:
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Kox renepupyer cayuaiinoe 6ysxpanue, otobpaskaeTr ero B 061actu IpocMoTpa
matplotlib u mesaeT maysy ¢ OTKpBITOl 001acThio pocMoTpa. Kora Bl 3akpbiBaete
006J1aCTh ITPOCMOTPA, TPOTPAMMa CIIPAIIUBAET, XOTUTE JIU BbI CTEHEPUPOBATD CJIEYIONIEE
Garysknanne. OTBeTbTE y, M BbI CMOXKETE CreHepUPOBaTh OJIy K/IaHust, KOTOPbIe HauHA-
I0TCS PSZIOM € HAuaJIbHOI TOYKOH, a 3aTeM OTKJIOHSIOTCS [TPEUMYIIECTBEHHO B OJIHOM
HaTPaBJIEHUH; IPU 9TOM OOJIBIINE TPYIIIBI OYAYT COCANHSATHCS TOHKUMHU CEKITHSAMHU.
Yt00bI 3aBEPIIATH IPOTPAMMY, BBEIUTE N,

MPUMEYAHUE
Ecnu y Bac Bepcus Python 2.7, ncnonb3yite raw_input() Bmecto input() B Touke ©.

OdopMneHune cryyarHoro 6nyxaaHus

B aroM pasjesie Mbl HACTPOMM AMAarpaMMy Tak, YTOOBI MOAYEPKHYTh BaKHbIE Xa-
PAKTEPUCTHKU KaKI0TO OJIYKAAHWS W OTBECTH Ha BTOPOI IJIaH HECYIEeCTBEHHBIE
9JIEMEHTBL. JIJIsT 9TOrO Mbl BBIZEIUM XaPAKTEPUCTUKH, KOTOPbIE HYKHO HOAYEPKHYThH
(HampuMep, OTKyJa Ha4aaoch OJayKAaHue, rae OHO 3aKOHYMIOCh U 10 KaKOMY IIyTH
CJIeI0BalI0). 3aTeM ONPENesIOTCA XapaKTePUCTUKN, KOTOPbIe HYKHO ocIabuth (Ha-
[IPUMeD, JAEJIEHUST KAl U METKH ). Pe3yibTaToM J0JKHO OBITH TIPOCTOE BU3YATbHOE
HpejcTaBIeHne, KOTOPOe YeTKO OIUCHIBAET IIYTh, UCIIOJb30BAHHBINA B KasKIOM CJIy-
YyaitHoM OJIy KIaHUu.

Ha3HaueHne uBeToB

MBI HCIIOJIb3YyeM LBETOBYIO KapTy I OTOOPaKEHMs TOYeK Oy KIAHUs, a TAKKe yaa-
JISIeM YePHBII KOHTYD M3 KasKA0U TOYKHU, YTOOBI IIBET TOYeK ObLI Jydiie BugeH. UToObl
TOYKHM OKPpalIMBaJINChb B COOTBETCTBUU C UX HOSI/IHI/IEﬁ B 6JIy}KI[aHI/H/I, MbI IIEPE/IAEM B ap-
TYMEHTE C CIIUCOK C MO3UINEN KayKI0N TOUKH. TaK Kak TOUKHW BBIBOASATCS IO TOPSIIKY,
CIIMCOK MTPOCTO cosiepskut uncya ot 1 1o 5000:

rw_visual.py

while True:

# MocTpoeHne cnyy4aidHoro 6ayxAaHMA W HaHeceHMe TO4YeK Ha Auarpammy.
rw = RandomWalk()

rw.fill_walk()

o point_numbers = list(range(rw.num_points))
plt.scatter(rw.x_values, rw.y_values, c=point_numbers, cmap=plt.cm.Blues,
edgecolor="none', s=15)
plt.show()

keep_running = input("Make another walk? (y/n): ")
B Touke @ dyukims range () UCIOJIb3YETCS JIJIsI FEHEPUPOBAHMS CITUCKA YUCE, Pa3Mep

KOTOPOTO paBeH KOJIMYECTBY ToUeK B Guryskaanun. [1oJydeHHbIN Pe3yabTaT COXpaHsAeTCst
B CIIMCKe point_numbers, KOTOPBII UCIOJIb3YETCS /LI Ha3HAUEHM 11BeTa KasKA0H TOYKN
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B Guyskaanuu. Mbl iepejiaeM point_numbers B apryMeHTe ¢, HCIOJIb3YEM I[BETOBYIO
KapTy Blues u 3aTeM repesiaeM edgecolor=none i yIQJIEHUsT 4ePHOTO KOHTYPA BOKPYT
Kak10it Touky. B pesgymbrare cosmaetcst mrarpamMma GIyKAAHUST ¢ TPAINEHTHBIM Tepe-
XOJ/IOM OT CBETJIO-CUHEro K TeMHO-cuHeMy (puc. 15.9).

-850

Puc. 15.9. CniyyaliHoe 61y aaHne, oKpalleHHOe C NpUMeHeHNEM
LiBETOBOM KapThl Blues

HayanbHble U KOHEYHbIe TOUKN

[TomMuMO packpacku Touek, 0603HAYAIONIEH MX MO3UIIHIO, GBITIO OBI HETIJIOXO BUIIETD, T/Ie
HAYMHAETCS M 3aKaHUYUBAETCS Kask[oe Oryskaanue. [Jist 5Toro MOsKHO TIPOPUCOBATH TIEP-
BYIO U TIOCJIEZTHIOIO TOUKH OT/IEJIbHO, TIOCJIe HAHECEHUS Ha InarpaMMy OCHOBHOH Cepuu.
MbI BbIBE/IEM KOHEUHbBIE TOUKK € GOJBIITM PA3MEPOM U C JIPYTHM IIBETOM, YTOOBI OHU
BBIJICJISINCH Ha 00111eM (hoHe:

rw_visual.py
while True:

plt.scatter(rw.x_values, rw.y_values, c=point_numbers, cmap=plt.cm.Blues,
edgecolor="none', s=15)

# BbloeneHne nepBoil U NocnefHen To4vek.

plt.scatter(0®, 0, c="green', edgecolors='none', s=100)

plt.scatter(rw.x_values[-1], rw.y_values[-1], c='red', edgecolors='none',
s=100)

plt.show()
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Yro0bl BHIBECTH HAYAJIbHYIO TOUKY, MbI pricyeM Touky (0, 0) 3eieHbIM 1{BETOM ¢ GOJIb-
M pasMepoM (s=100) 1o cpaBHEHMIO ¢ OCTATBbHBIMU TOYKAMHU. [{Jid BbIIe/IeHUS KOHEY-
HOM TOYKY TOCIEHSS Tapa KOOPIMHAT X 1 i BRIBOAUTCS ¢ pazmepom 100. Obs3aTenno
BCTaBbTE ATOT KOJI HETIOCPEACTBEHHO Mepe/] BHIZ0BOM plt.show(), 4To6bI HavaIbHAS
1 KOHEYHast TOYKU BBIBOJMJINCH TIOBEPX BCEX OCTAIbHBIX TOYEK.

HpI/I BBIIIOJIHEHUM 3TOI'O KOJa BbI 6y/:[eTe TOYHO BUJIETD, I'l€ HAUMHAECTCA 1 KOHYaEeTCA
Kakjaoe 6JIy>KZIaHI/I€. (ECJII/I KOHEYHbIEC TOYKH HE€ BbIAC/TIAIOTCA JJOCTATOYHO YE€TKO, Ha-
CTpaHBafITe HX I[IBET 1 pa3Mep, IOKa HEe JOCTUTHETE KeJTaeMOro peSyJIbTaTa.)

YpaneHve ocen

Y6epem ocu ¢ guarpaMMbl, YTOObI OHM HE OTBJIEKAIN 3PUTEs OT O0IIeil KapTHHbI.
[l ynanenus oceit MCTIOb3yeTCs CAEAYIONNN KOJI:

rw_visual.py
while True:

plt.scatter(rw.x_values[-1], rw.y values[-1], c='red', edgecolors='none',
s=100)

# YpaneHue ocein.
o plt.axes().get_xaxis().set_visible(False)
plt.axes().get_yaxis().set_visible(False)

plt.show()

Oymukius plt.axes () @ nepeBoaut hJar BUIUMOCTH KAKION OCH B COCTOsTHIE False.
ITpu pabote ¢ Busyaausaiueii mogo0HbIe HENOYKH BbI30BOB BCTPEYAIOTCS OUY€Hb YaCTo.

3arrycTute IporpaMmy rw_visual.py; Terepb BbIBOJMMbIE [UArPAMMBbI He UMEIOT OCeid.

[lobaBneHue Toyek

VBeIUUMM KOJIMUECTBO TOUYEK, YTOOBI paboTatTh ¢ 6OIbIIIM 00beMOM aHHbIX. JIj1s1 9T0r0
MBI yBEeJINYNM 3HaY€HNe num_points Ipu co3mannu 9K3eMILTApa RandomWalk 1 oTpery-
JIIpyeM pa3Mep Kask/[0i TOUYKH IIPY BbIBOJIE IMarPaMMObL:

rw_visual.py

while True:

# MocTpoeHue cny4yalHOro 6AyxAaHWA M HaHeCceHMe TOoYeK Ha Auarpammy.
rw = RandomWalk(50000)

rw.fill walk()

# BbiBOA TOYeK WM OTobpaxeHWe AuarpamMbl.
point_numbers = list(range(rw.num_points))
plt.scatter(rw.x_values, rw.y_values, c=point_numbers, cmap=plt.cm.Blues,
edgecolor="none', s=1)
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B atom npumepe cosgaercs caydaiinoe 6iyxaanue us 50 000 touek (uto B GoJibleit
CTeIleHU COOTBETCTBYET PEAJIBHbBIM JAHHBIM ), U KX/l TOUKA PUCYETCs ¢ pa3MepoM s=1.
Kax BuzHO 13 puc. 15.10, usobpaskeHue morydaercs: aheMepHbIM U TyMaHHbIM. [TpocTast
TOYeYHas JMarpaMMa IpeBpaTHIach B IIPOU3BeleHIEe UCKyCcCTBRa!

HOSKCHepI/IMeHTI/IpyfITB C 9TUM KOJOM M ITOCMOTPHUTE, HACKOJIBKO BaM Y/JIaCTCA YBeEJI-
YUTb KOJIMYECTBO TOYEK B CJIy‘l&fIHOM 6JIy>KI[aHI/H/I, IIpeXx/ie 4eM CUCTEMa HAYHET 3aMETHO
«TOPMO3UTH» UJIHN IarpaMMa IOTEPAET CBOIO BU3YAJIbHYIO ITPUBJICKATECIbBHOCTD.

Puc. 15.10. CnyuaiiHoe 6nyxaaHue u3 50 000 Touek

N3MeHeHWe pa3mepa anarpammbl 415 3anofIHEHUS SKpaHa

Busyammzanms ropasno addextuBHee mepegaeT 3aKOHOMEPHOCTH B JIAHHBIX, €CJIM OHA
agaITUpoBaHa 110/ pasMep dkpaHa. YToObl AuarpaMma JIydile CMOTPEIach Ha SKpaHe,
U3MeHUTE pasMep 06J1acTh IIPOCMOTpa matplotlib:

rw_visual.py

while True:

# Make a random walk, and plot the points.
rw = RandomWalk()

rw.fill_walk()

# HasHayeHue pasmepa obnacTu npocMoTpa.
plt.figure(figsize=(10, 6))

Oyukius figure() yIpaBisieT IMUPUHON, BBICOTOMH, pa3penieHrneM U 1[BeToM (GhoHa
nuarpammel. [lapameTp figsize mosydaeT KOpTek ¢ pasMepaMy OKHa JHarpaMMbl
B JIIOMMaX.
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Python npexnomnaraer, uto paspenienne skpana cocranisier 80 MUKCETOB HA TIONM;
€CJIM ATOT KOJI HE JIAeT TOYHOTO Pa3Mepa, BHECUTE HEOOXOAMMbIE M3MEHEHUST B YHCJIA.
W, ecsin BBI 3HaeTe pa3perienre sKkpaHa B Ballleil cucteme, epezaiite ero figure()
B mapamerpe dpi /uist Beibopa pasmepa, ahGeKTUBHO UCTOTB3YIONIEr0 JOCTYITHOE TTPO-
CTPAHCTBO:

plt.figure(dpi=128, figsize=(10, 6))

YMNMPAXXHEHUA

15-3. MonekynspHoe ABWXEHWE: U3MeHuTe nporpamMMmy rw_visual.py n 3amenute plt.scatter()
BbI30BOM plt.plot(). YTo6bl cMOAENMpoBaTL MyTb MbIbLEBOrO 3€PHA Ha MOBEPXHOCTU BOASHOM
Kannu, nepedanTe 3HaueHusi rw.x_values u rw.y_values u BkitounTe aprymeHT linewidth. Uc-
nonb3ynte 5000 Touek BMecTo 50 000.

15-4. N3MeHeHHble cnyyvaliHble 6nyxaaHns: B knacce RandomWalk 3HaueHus x_step u y_step
reHepupyroTCst Mo eavHoMy Habopy ycnoBui. HampaBneHue BbIGUPaeTcs ciyyaiiHo M3 crivucka
[1, -1], a paccTosiHne — u3 cnucka [0, 1, 2, 3, 4]. i3MeHWUTe 3HaueHuUsa B 3TUX ClMCKax U MNOCMO-
TpUTe, YTO NMpOM30MAET C 06LLUel copMoi AnarpamMmbl. MonpobynTe NPUMEHUTb PACLUMPEHHDIV
CMUCOK BapUaHTOB paccTosiHus (Hamnpumep, oT 0 o 8) uiu yaanuTte —1 U3 cnucka HanpaseHni
1o OCU X UNN .

15-5. PecbaktopuHr: Metop fill_walk() nonyuuncs cnmiukoMm AnvHHbIM. Co34alTe HOBbIM METOA
€ MeHeM get_step(), KOTOpbIN OnpeaesnsieT pacCcTosiHUE U HarpaB/ieHWe ANsi KaXXAOro Wwara, no-
cne yero BblumcnsieT 3ToT war. B pesynbtate metoa fill_walk() aomkeH cogepxxaTtb ABa Bbl30Ba
get_step():

x_step = get_step()

y_step = get_step()

PecbakTopuHr cokpawiaet pasmep fill_walk(), a MeToa ctaHOBMTCS 6051ee MPOCTbIM U MOHATHBIM.

MopenupoBaHue bpockoB Kybukos B Pygal

B aTom pasmesie MBI BOCTIONTB3yeMCsT TAKeTOM Buayasmusaimn Pygal st cosmanus daii-
JIOB ¢ MacImTabupyeMoii BeKTopHOii rpadukoii. Takue (aiiibl XOPOLIO ITOAXOMAAT st
BUBYJIN3AIIIIT, UMEIONUX PA3HOe MTPeICTABIEHIE Ha 9KPAHAX PA3HOTO Pa3Mepa, HOTOMY
9TO M300pAKEHIE ABTOMATUYECKI MACTITTAOUPYETCSI TT0 pa3MepaM aKkpama sputernst. Ecm
BBl COOMPAETECH UCTIOIB30BATh CBOW BU3yalu3alnu B BeO-npuaokenusx, Pygal 6yxer
XOPOIITMM BapUAHTOM; Batia pabota GyIeT XOpoIo CMOTPEThCs Ha JII0OOM yCTPOICTERE,
KOTOpOe GY/IeT UCTOMB30BATHCS IUIST TPOCMOTPA BATITHX BU3YaTH3AIII.

B 5TOM TIpoeKTe MbI 3aliMEMCST aHATIM30M PE3yJIbTaToB OGPocKoB KyOuKkos. [Ipu Gpocke
OJIHOTO TIIECTUTPAHHOTO KyOUKa CYIEeCTBYET paBHas BEPOATHOCTD BBITIAJIEHS JTI060T0
uicsia ot 1 10 6. C apyroil cTopoHbI, Ipu GPOCKe ABYX KYOUKOB HEKOTOPBIE CYMMbI
BBITTAJIAIOT ¢ OOJIBIIEI BEPOSATHOCTHIO, YeM ApyThe. YToOBI ONpeeuTh, KaKue Ynca
HanboJiee BEPOSITHBI, Mbl CTEHEPUPYEM HaOOP JAAHHBIX, IPEICTABJISIONNX GPOTIEHHbIE
KyOuku. 3arem Ha 6ase JaHHBIX OOJIBIIOTO KOJUYecTBa OPOCKOB OyleT IoCTpoeHa
JMarpaMMa, o KOTOPOil MOKHO OTIPEAENUTh, KaKie Pe3yJabTaThl 60Jiee BEPOSITHBI.

Bpockn KyGUKOB 4aCTO MCTIOIB3YIOTCS B MATEMATHKE JIJIST TIOSICHEHUS PA3JINYHbBIX THITOB
aHaJIM3a JJaHHbIX. BipoyeM, oHN Takke HaXOJAAT NIPUMeHeHMe B peajbHbIX IIPUJIOKe-
HUSIX — CKa/KeM, B Ka3WHO 1 B 0OBIYHBIX UTPaxX (« MOHOIOJIMsI», POJIEBbIE UTPBHI U T. I1.).
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YcTaHoBka Pygal

VYeranosure Pygal nipu oMot pip. (Eciii BBI elile He UCIIOIb30BAIN Pip, 06paTuTech
K pasziesty «YcraHoBKa naketos Python ¢ ucnonbsosanuem pip» Ha ¢. 227.)

B cucremax Linux n OS X kxoMaHaa 70/KHA BRITJASAETH TPUMEPHO TaK:

pip install --user pygal

B cucreme Windows oHa BBITJIIIUT TaK:

python -m pip install --user pygal

NMPUMEYAHUE

BO3MOXHO, Npw yCTaHOBKE NaKeTOB BaM MPUAETCS UCMOSb30BaTh KOMaHAy pip3 BMecTo pip. Ecnu xe 3Ta
KOMaHAa He paboTaeT, nonpobyiTe NCKIUUTL dar --user.

anepes Pygal

[Tpumepsl BU3yaIn3aiiii, KOTOpble MOTYT OBITH TIOCTPOEHBI ¢ MCIOb30BaHeM Pygal,
IpeJCTaBJIEeHbI B TaJlepee AuarpaMm: 3aiiiuTe Ha caiit http.//www.pygal.org/, meaKHuTe
Ha ccblTke Documentation, 3atem meskauTe Ha cebltke Chart types. Kask/biit mpumep co-
ITPOBOK/IAETCST UCXOHBIM KOJIOM, TAK Y4TO BbI CMOKETE YBUJIETDH, KaK ObLIa OCTPOEHA
KaxkIas U3 BU3yaJIU3aITui.

Co3pgaHue knacca Kybuvka

s MmozenupoBanus 6Gpocka 0LHOTO Kybuka Mbl OyeM MCIIOJIb30BaTh CJIeLy IOl
KJIacc:

die.py

from random import randint
class Die():
"""Knacc, npeacTaBnswwuii oguH Kyébuk."""
(1) def __init_ (self, num_sides=6):
"""Mo ymMONYaHWW MCMNONb3yeTCA WeCTUrpaHHbIl KybuK.
self.num_sides = num_sides

def roll(self):
""""Bo3BpawaeT cny4vaiHoe 4Yucno oT 1 A0 4Yucna rpaHein.
(2] return randint(1, self.num_sides)

Meron __init__ () moay4aer oguH HeoOs3aTeIbHbINA apryMenT. Eciu npu cosgannm
DK3eMILIsIPa KyOrKa apryMeHT ¢ KOJIMYECTBOM CTOPOH He IepefaeTcs, 10 YMOIUAHIIO
CO3/IAeTCs MEeCTUTPaHHbIl KyOuK. EC/Ii jke apryMeHT TIPUCYTCTBYET, TO TEPeIaHHOe
3HAUEHIE UCTIOJMB3YETCs ISk OTpe/iesicHust KomdecTBa rpaneil @. (KyOuku npuHaTO
0603HaYaTh 10 KOJUYECTBY IPaHeil: ImecTurpaHubiii Kyouk — D6, BocbMUTpaHHbI —
D8wur. 1)
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Meton roll() uctnosb3yeT GyHKINIO randint () /g MOJTYYEHUS CIAYIAHHOTO YUCIa
B fuanasone ot 1 10 koaudectsa rpaneit @. OyHKIUST MOKET BEPHYTHh HAYAIbHOE 3HA-
uerve @, Komeynoe 3Haverve (num_sides) miin o6oe TeT0e YNCI0 B TOM AHATTA30He.

Bpocok kybuka

Hpemﬂe YEM CTPOUTDH BU3Yya/IN3allI0 Ha OCHOBE 9TOTO KJjlacca, 6pOCI/IM Ky6I/IK D6, BbI-
BeAEM pe3yJabTaTbl N y6eI[I/IMCH B TOM, YTO OHHU BBITJIAAT PAa3yMHO!:

die_visual.py
from die import Die

# CospaHue kybuka D6.
©® die = Die()

# MopenupoBaHue cepun 6pPOCKOB C COXpaHeHUEeM pe3ynbTaToB B CMUCKE.
results = []
® for roll_num in range(100):
result = die.roll()
results.append(result)

print(results)

B touke @ cospaercs sk3eMILIAp Die ¢ 1ECTHIO rPaHsMU [0 yMOJIYaHuio. B Touke @
Mozeupyiores 100 6pockoB KyOuKa, a pe3yJ/ibTaT KaxK10ro OpocKa COXpaHsAeTCs B CIIM-
cke results. BoiGOpKa BBIMISANT IIPUMEPHO TaK:

[4J 6) 5) 6) 1J 5) 6) 3J 5) 3J 5) 3J 2) 2) 1J 3J 1J 5) 3J 6) 3J 6) 5) 4J
1J 1J 4J 2) 3J 6) 4J 2) 6) 4J 1J 3J 2) 5) 6) 3J 6) 2) 1J 1J 3J 4J 1J 4J
3J 5) 1J 4J 5) 5) 2) 3J 3J 1J 2) 3J 5) 6) 2) 5) 6) 1J 3J 2) 1J 1J 1J 6)
5) 5) 2) 2) 6) 4J 1J 4J 5) 1J 1J 1J 4J 5) 3J 3J 1J 3J 5) 4J 5) 6) 5) 4J
1, 5, 1, 2]

3 3 3

Beruioe 3HaKOMCTBO ¢ pe3yJibTaTaMU [TOKa3bIBaeT, 4To Kiacc Die paboraer. B pesyibra-
TaxX BCTPEYalOTCs TPaHUYHbIE 3HaUYeHUs | 1 6, TO eCcTh MOJIEeIb BO3BPAIaeT HAaMMEHbIIee
1 HanboJIbIllee BO3MOKHOE 3HaUeHe; 3HadeHus 0 1 7 He BCTPEYAioTCsT, a 3HAYWT, BCE
PE3yJIbTATDI JIEXKAT B IUAIA30HE JOIYCTUMbIX 3HaueHu . Takske B BBIOOPKE BCTPEYAIOTCST
Bce uncia ot 1 710 6, To ecTh MpeCTaBIEHB! BCE BO3MOKHBIE PE3YJIbTATEL

AHanu3 pe3ynbTaTos

Yto0bl TPoaHATIM3UPOBATH PE3YJIbTaThl GPOCKOB OfHOTO KyGuKa D6, MbI TIoIcCUUTaEM,
CKOJIBKO Pa3 BBINAAAIO KakK/I0€ YUCIO:;

die_visual.py

# MofenupoBaHue cepun 6pPOCKOB C COXpaHeHWeM pe3ynbTaToB B CMUCKe.
results = []
©® for roll num in range(1000):
result = die.roll()
results.append(result)
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# AHanu3 pesynbTaToB.
frequencies = []
® for value in range(1l, die.num_sides+1):

(3] frequency = results.count(value)
(4] frequencies.append(frequency)
print(frequencies)

Tak kax Pygal vicrionbayercs st anamisa, a He 1711 BBIBOJIA PE3yJIbTATOB, KOJMYECTBO
MOJIETTUPYEMBIX OPOCKOB MOKHO yBeamauTh 710 1000 @. /I anamsa cosaercst mycroii
CIHUCOK frequencies, B KOTOPOM XPAHUTCS KOJTMYECTBO BBITIAJICHUI KaXKI0TO 3HAUCHUS.
ITporpamma mepebupaet BO3MOsKHbIe 3HaueHus (0T 1 /10 6 B JAaHHOM cJiydae) B UKJe @,
MOICINTHIBAET KOJIMIECTBO BXOXK/ICHNI KasKIOTO YHCJaa B pe3yabTaTax ©, mocie gero
PUCOeANHSIET TIOTyUYeHHOe 3HAUeHNE K CTIUCKY frequencies @. CozepskuMoe CrincKa
BBbIBOJIUTCSI TI€PE]] IOCTPOEHNEM BU3YaIU3AIUN:

[155, 167, 168, 170, 159, 181]

PesyabraThl BRITVISAAT pa3yMHO: MbI BUZIMM BCE IIECThb YACTOT, 110 OJJHOM JIJIST KaXK/10T0
BO3MOKHOTO pedyaibrara pu 6pocke D6, 1 HU 0/iHa U3 4ACTOT He BbIIEJSAETCs Ha 001eM
hone. A Teneps 3aiiMeMCsT HATJISTHBIM IPEICTABICHIEM Pe3yIbTaTOB.

lNocTpoeHue rmcTtorpaMmmbl

Wmes crimcox YaCTOT, MOKHO ITOCTPOUTDH T’MCTOTPAMMY PE3YJIbTATOB. TﬂcrorpaMMa pea-
cTaBJseT coboi CTOJI6L[OByIO AnarpaMmy, HarJyIs1;iHo 0To6pa>1<a101uy10 OTHOCUTEJIbHbIE
YaCTOTbI pe3yJabTaTOB. KO[[ ITOCTPOEHUA TUCTOTPAMMDBI BBITJIANUT TaK:

die_visual.py
import pygal

# AHanu3 pesynbTaToB.

frequencies = []

for value in range(1, die.num_sides+1):
frequency = results.count(value)
frequencies.append(frequency)

# Busyanusauma pesynbTaToB.
©® hist = pygal.Bar()

hist.title = "Results of rolling one D6 1000 times."
® hist.x_labels = ['1', '2', '3', '4', '5', '6"']

hist.x_title = "Result"

hist.y_title = "Frequency of Result”

©® hist.add('D6', frequencies)
hist.render_to_file('die_visual.svg")

YT00BI MOCTPOUTH CTOJNGIOBYIO HArPaMMY, Mbl CO3/[aeM 9K3eMILISAP pygal.Bar(), Ko-
TOPBIN COXpaHsieTcst B lepeMeHHoil hist @. 3arteM MbI 3a1aeM aTpubdyT title obbekTa
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hist (06brYHast CTPOKA, UCIIOIb3yeMast KaK 3ar0JI0BOK THCTOTPAMMBI ), HCTIOIb3YEM BO3-
MOJKHBIE pe3ysibTaThl Gpocka D6 kak MeTkn ocu x @, a Takske J0OaBISAEM HALITHUCH JJIsT
Kask10i 13 oceit. Meros add () ucrmosnbayercs st 100aBJIeHNsT HA THCTOTPAMMY CEPUN
3HaueHnil © (IPU AITOM eMy TepeflaeTcs MeTKa Jist 06aBIsieMoro Habopa 1 CIIHCOK
3HAUEHUH, 0TOOpaKaeMbIX Ha Jrarpamme ). HakoHell, fuarpaMMa 3aiichiBaeTcst B (haiin
SV G, urto npearnonaraer umst aitia ¢ pacimpeHuem .svg.

[Monyuennyto AuarpaMmy MpOIIE BCETO TIPOCMOTPETE B Gpaysepe. OTKpoiiTe HOBYTO
BKJIAJKY B J1I000M Opaysepe, a B Hell oTKpoiite daiin die_visual.svg (13 maku, B KOTOpoi
6oLt coxpatet daiin die_visual.py). /TuarpamMma J0JKHA BBITJISIIETh TPUMEPHO TaK, KaK
ma puc. 15.11. (MbI ciierka uaMeHuIN n306pakeHe s edaTu; 1o ymMoadanuio Pygal
FEHEPUPYET UarpaMMbl ¢ GoJiee TeMHBIM (DOHOM, YeM Ha PUCYHKE.)

1-:: @[3 Recffhomefebematthespcechapter_15/dice_visal vy =
Results of rolling one D6 1000 times.
uD6 A0 B eesen e i i s s s
1608.8
+ 1500/
140.8}--
7 130.0)--
U 120.0--
& 110.8¢--
Y= 100.0
© “gp.0}--
> 80.0}-
2 7e.0}-
Q  60.6}-
= 5 :
= 30.00-
20.0}--
10,8}
0.0
1 2 3 4 5 6
Result

Puc. 15.11. MpocTas rucTorpaMmma, co3aaHHasl C ucnosnb3oBaHueM Pygal

O6paruTe BHUMaHKWE Ha MHTEPAKTUBHOCTH IMATPAMM, TIOCTPOEHHBIX € UCTIOJIb30BAHUEM
Pygal: ecin HaBecTH yKaszaTesib MBIIITH Ha CTOJOEI] THATPAMMBI, BBl YBUINUTE JAHHBIE,
CBSI3AHHBIE C ITUM CTONOIOM. JlaHHasT BO3MOKHOCTH OCOOEHHO TI0JIE3HA TIPH HAHECEHUH
HECKOJIbKUX HAGOPOB IAHHBIX HA OJ[HY AHArPaMMYy.

Bpocok aAByx Kybukos

ITpu 6pocke ABYX KyOUKOB BBI TTOTydaeTe GOIBINITE 3HAUEHST C IPYTUM PACTIPEIe/IeHIeM
pesyJbTaToB. VI3aMeHnM Halll KO 1 co3/iaiuM /iBa Kybuka D6, Mogenupyomux 6pocok
napbl KyOoukoB. IIpu 6pocke Kax1oi mapbl porpaMMa CKIaIbIBaeT iBa ynca (1o oj-
HOMY € KasKI0T0O KyOuKa) 1 coxpaHsieT cyMmy B results. Coxpanwure Konuio die_visual.
py o nmeHeM dice_visual.py u BHeCHTe cJieyiomine n3MeHeH s

dice_visual.py
import pygal
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from die import Die

# Co3paHue pByx Kybukos D6.
die_1 = Die()
die_2 = Die()

# MofenupoBaHue cepun 6pPOCKOB C COXPaHEHWeM pe3yNbTaToB B CMUCKe.
results = []
for roll num in range(1000):
(1 result = die_1.roll() + die_2.roll()
results.append(result)

# AHanu3 pesynbTaToB.
frequencies = []
® max_result = die_l1.num_sides + die_2.num_sides
©® for value in range(2, max_result+l):
frequency = results.count(value)
frequencies.append(frequency)

# Busyanusauma pesynbTaToB.
hist = pygal.Bar()

® hist.title = "Results of rolling two D6 dice 1000 times."
hist.x_labels = ['2', '3', '4', '5', 'e6', '7', '8', '9', '10', '11', '12']
hist.x_title = "Result”
hist.y_title = "Frequency of Result”

hist.add('Dé6 + D6', frequencies)
hist.render_to_file('dice_visual.svg')

Cosmas /iBa 9k3eMIyIsipa Die, MBI HpocaeM KYOUKH 1 BLIYUCISIEM CYMMY TSI KaXKIOTO
6pocka @. Camblii 60JIBIION BO3MOKHBIIL pe3yabTaT (12) Belunciisercsa CyMMUPOBAHU-
eM HanOOIBIMTIX PEe3yJIbTATOB Ha 060UX KyOUKAX; MbI COXPAHSIEM €TO B max_result @.
HanMvensbinnii BO3MOKHBIH pe3yIbTaT @ paBeH cyMMe HAaUMEHBITHX Pe3yJIbTaToB Ha
oboux KyOuKax. B mpoiiecce aHaM3a MOACYUTHIBAETCS KOJIMYECTBO PE3YIBTATOB JIJIst
KasK/IOTO 3HAYEHNS OT 2 710 max_result ©. (Takke MOXKHO GBITO NCTTONMB30BATH IUATTA30H
range(2, 13), Ho oH paboTai 6bl TOJMBKO st ABYX Ky6ukos D6. [Tpu MogennpoBanun
peasibHbIX CUTYAllUii JIydllie TUCaTh KO, KOTOPBIi JIETKO a[[aliTUPYeTCs IS Pa3HbIX
curyanuii. B acTHOCTH, 5TOT KOJI MO3BOJISIET CMOJIETUPOBATH OGPOCOK TTaphl KYOGHKOB
C M06bIM KOJTMIECTBOM TPaHelt.)

[Tpu cosmanuy AMarpaMMbl MBI 3aIa€M 3arOJIOBOK, METKI OCH X M CEPUH JTaHHBIX @,
(Ecuu 6b1 crmcok x_labels ObLI HAMHOIO JJIMHHEE, TO €ro ObLI0 Obl ya00HEee creHepu-
pOBaTh ABTOMATUYECKH B IIUKJIE. )

ITocite BBITIOTHEHUS KOJa OOHOBUTE B Opaysepe BKJIAAKY ¢ AUATPaMMOIL; IPUMePHBbIit
BU/I IMarpaMMBbl 1TOKa3aH Ha puc. 15.12.

Ha pmarpaMme 1mokasaHbl IIPUMEPHbBIE PE3YJIbTAThI, KOTOPbIE MOTYT OBbITH TTOJIYY€HbI JIJIsT
napbl KyOrkos D6. Kak Buaure, peske BCETo BhIMAJA0T pe3yabTarhl 2 1 12, a yaiie Bcero
7, IIOTOMY 4TO 3Ta KOMOMHALIUA MOKET OBITh BEIOPOIIEHA MEeCThIO cr1ocodamu: 1+6, 2+5,
3+4,4+3,5+2 m 6+1.
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Results of rolling two D6 dice 1000 times.
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Puc. 15.12, CMoaenvpoBaHHble pe3ynbTaTbl 1000 6pockoB ABYX LIECTUrPaHHbIX KyOuKOB

Bpocky KyBMKOB C pasHbIM YMC/IOM FpaHei

different_dice.py
from die import Die

import pygal

# CospaHue kybukos D6 u D10.
die_1 = Die()
die_2 = Die(10)

# MofenupoBaHue cepun 6pPOCKOB C COXPaHEHWEM pe3yNbTaToOB B CMUCKE.
results = []

for roll_num in range(50000):

result = die_1.roll() + die_2.roll()

results.append(result)

# Analyze the results.
# Busyanusauma pesynbTaToB.
hist = pygal.Bar()

hist.title = "Results of rolling a D6 and a D10 50,000 times."

hist.x_labels = ['2', '3', '4', '5', '6', '7', '8', '9', '1@', '11',
‘13", '14', '15', '16']
hist.x_title = "Result"

hist.y_title =
hist.add('D6 +

"Frequency of Result"
D1e', frequencies)

Cozmaaum Kyouku ¢ 6 u 10 rpaHsIMu 1 TOCMOTPHM, YTO ITPOUBOUAET, eCJI OPOCUTD UX
50 000 pas:

12,
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hist.render_to_file('dice_visual.svg')

Yrob6sl coznath Mojeb kKybuka D10, mbl iepesaem apryment 10 mipu cosganuu BTO-
poro ax3emiLispa Diel u u3MeHsieM HepBbli UK s Mogearposanus 50 000 6pockos
BMmecto 1000. HaumeHnbImiii BO3MOKHBIH pe3yJibTaT, Kak U Mpesk/ie, paBeH 2, 3aTo Han-
GoblInil yBeamamics 10 16; Mbl COOTBETCTBEHHO M3MEHSIEM 3ar0JI0BOK, METKU OCH X
U METKU CEPUU TaHHBIX @.

Ha puc. 15.13 nokasana nojiydeHHast guarpamma. BmecTto ogHoro Hanbosee BEposIT-
HOT'O Pe3yJ/ibTaTa MX CTAJIO LeJIbIX [ATh. ITO 00bICHAETCS TeM, 4To HauMeHbiiee (1+1)
u HanubosbInee (6+10) 3HAUEHUS TTO-TTPEKHEMY MOTYT OBITh TTOJYYEHBI TOJBKO OJTHUM
crrocoboM, Ho KyOrk D6 orpaHnYmMBaeT KOJMYECTBO CIIOCOO0B TeHEPUPOBAHUST CPEIHIX
yuces: cyMmmbl 7, 8,9, 10 1 11 MOKHO BRIOpOCUTS wL1ecThIO criocobamu. CirefoBaTe IbHoO,
UMEHHO 9TU PE3yJIbTaThl SABJSIOTCS HAMOOJIEe YACTBIMK, U BCE TU YUCJA BBITALAIOT
C PaBHOI BEPOSITHOCTBIO.

= © D Refihomefebematthasipocfchaptes_15/dice_viualovg =
Results of rolling a D6 and a D10 50,000 times.
uD6 + D1@  5000.0

40808 -----eeee
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Puc. 15.13. PesynbTtathl 50 000 6poCKOB WIECTU- U AECATUrPaHHOTO KY6UKOB

Bosmosxnocts npumenenns Pygal nuis mogenuposannst 6poCKOB KyOMKOB IaeT Cylie-
CTBEHHYIO CBOOOAY IIPU UCCAEA0BAHUE STOTO SIBJEHUS. 3a CYMTAHBIE MIHYTBI BBI CMO-
JKeTe CMOZIEJIMPOBATh OTPOMHOE KOJIMYECTBO OPOCKOB € PasHOOOPAa3HBIMU KyOUKaMMU.

YMNMPAXXHEHUA

15-6. ABTOMaTM4YeCKMe METKN: U3MeHUTe nporpammbl die.py u dice_visual.py. 3ameHuTe CNnCoK,
ucronb3yeMblii Ans 3agaHus 3Havenui hist.x_labels, umknom, aBToMaTuyecku reHepupyroLwmM
3TOT CnMcoK. ECnv Bbl XOPOLLO OCBOW/M FEHEpaTOpbl CMUCKOB, TakXke MornpobyiTe 3aMeHUTb
apyrve umknbl for B die_visual.py u dice_visual.py reHepaTopamu CncKoB.
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15-7. Ba kybuka D8s: cosaaiite MoAesb, KOTOpasi MOKa3blBaET, YTO NpoucxoauT npu 1000-kpaT-
HOM 6poCaHuK ABYX BOCbMUIPaHHbIX Ky6uKoB. MocTeneHHO HapaliMBaiTe KOMMYECTBO BPOCKOB,
rMoKa He HAYHEeTe 3aMevaTb OrpaHUYEHNS], CBA3AHHBIE C PECYPCAaMM BaLLEN CUCTEMbI.

15-8. Tpu kybuka: npu 6pocke 3 Ky6MKkoB D6 HaMMeEHbLIMIA BO3MOXHbLIA pe3ynbTaT paBeH 3,
a Hambonblumii — 18. Co3aaiiTe BU3yann3aumio, KOTopasl MOKasbiBAET, YTO MPOUCXOAMT Mpu 6po-
cKe Tpex Ky6ukos D6.

15-9. YMHOXeHuWe: npy 6pocke ABYX KyOMKOB pe3ynbTaT 06bl4HO ONpeaensieTcs CyMMUpOBaHUEM
AByx uucen. Co3aanTe BU3yanusaumio, KOTOpasi MOKasblBaeT, YTO MPOUCXOAUT MPU YMHOXEHUN
3TUX yuncen.

15-10. 3KkcnepuMeHTbl ¢ 6ubnmoTekamu: nonpobyiiTe ncnonb3osaTb matplotlib ans cosgaHus su-
3yanusaumm 6pockoB Ky6ukoB, a Pygal — ans cosaaHus BU3yanusaumm ciyyanHoro 6nyxaaHus.

NToru

B aroii rmaBe BBl HAyYHIUCH TEHEPUPOBATH HAGOPHI MAHHBIX U CTPOUTH BU3YaJH3a-
1M TUX JaHHBIX. Bbl HAYUYUJIHNCH CTPOUTH NMPOCTHIE AUATPAMMBI C UCIIOJIb30BaHNEM
matplotlib 1 IPUMEHSITH TOUEUHBIE IMATPAMMBI JIJIST AaHAJIU3A CIYIAlHBIX Oy KIAHW,
Bl y3Hamm, kKak MOCTPOUTH THCTOTPAMMY € HCTOTb30oBaHeM Pygal u kak nccireoBarh
pe3ysbTaThl 6POCKOB KyOUKOB € PA3HBIM KOJUYECTBOM IPaHeil TPH MTOMOIIU THCTO-
TPaMMBbL.

T'eHepupoBatue coOOCTBEHHBIX HAOOPOB JAHHBIX B TPOTrPaMMaX — WHTEPECHBIN U MOTIT-
HBII CTOCOO MOZICTUPOBAHUST M AHAJIN3A PA3IUYHBIX PEANbHBIX cUTyanuil. B ranbHeii-
MIUX MPOEKTax BU3ya M3alluy JaHHbIX oOpaiaiite ocoboe BHUMaHKWE HA CUTYAIHH,
KOTOpbIe MOTYT OBITh CMOZEJUPOBAHBI Ha TPOrPaMMHOM ypoBHe. [IprcMoTpuTech
K BU3YQJIU3AIHSIM, BCTPEYAIONIUMCST B BBIMYCKAaX HOBOCTEH, — BO3MOKHO, OHU OBLITH
CTeHEePUPOBAHBI METOIAMU, CXOJHBIMU € TeMH, O KOTOPBIX BbI Y3HAJIU B ATUX ITPOEKTAX?

B rimaBe 16 Mbl 3arpy3uM JaHHbIE U3 CETEBOTO MCTOUHMKA U MTPOIOJIKUM MCIIOIb30BATh
matplotlib n Pygal nuist ananmsa gaHHBIX.



3arpy3ka AaHHbIX

B 570i1 r71aBe MBI 3arpy3uM HaGOPBHI JAHHBIX U3 CETEBOTO UCTOUHHUKA M CO31aAUM pabo-
TOCHOCOGHBIE BU3YJIU3alli 9THX JAaHHBIX. B VIHTEpHETE MOKHO HAWTH HEBEPOSITHO
pasHoobpasmyto uHGopMaIuio, 6AIbIIAsT YacTh KOTOPOI €Ile He MOBEPraiach OCHO-
BaTeJIbHOMY aHAIU3Y. Y MEHUE aHAJIN3UPOBATD IAHHBIE TTO3BOJIUT BAM BBISIBUTH CBSI3U
1 3aKOHOMEPHOCTH, He HaliJIeHHbIe HUKEM J[PYTHM.

B aroii rmaBe paccmatpuBaercs paboTa ¢ JaHHBIMU B IBYX TOMYJISIPHBIX (hopMaTax,
CSV 1 JSON. Moxyas Python csv Oyzer npumenes 1711 06pabOTKK MOTOJHBIX JAHHBIX
B (popmarte CSV (c paszesieHneM 3arsiThIMK ) U aHATIN3a JMHAMUKY BBICOKUX U HU3KUX
TEMIIEPATyP B IBYX Pa3HbIX MecTax. 3ateM 6nboreka matplotlib GyeT ncmorb3oBana
JUISE TIOCTPOEHUs Ha Gase 3arpysKeHHbBIX JaHHbIX [MarpaMMbl H3MEHEHUS TEMIIEPaTyp.
ITosHee B 9TOM ryIaBe MOAYJb json OGyAeT UCIOJAb30BaH JJIsT 00PAIIEHIS K JTaHHBIM
YKCJIEHHOCTH HaceJieHus1, XxpaHumbiM B hopmate JSON, a ripu oMo Mozyist Pygal
GyJIeT TIOCTPOEHA KapTa PacIpeieieHNsT HACETICHUS TI0 CTPAHAM.

K Kkomiry aToii riaBbl Bbl GyjieTe roToBbI K paboTe ¢ pa3HbIMK TUIIaMK U (hopMaTaMu
HaOOPOB JaHHBIX U HAYHETE JIyUIlie TOHMMATh TPUHIUTIBI TOCTPOEHUST CJIOKHBIX BU3Y -
anuaaiuil. Bo3aMoKHOCTD 3arpy3Kky M BU3YaJN3alMU CETEBBIX JAHHBIX Pa3HbIX THUIIOB
u opmartoB Kpaiine BakHa At pabOThI ¢ PA3HOOOPAZHBIMU MACCHBAMM JIAHHBIX B Pe-
aJIbHOM MUPE.

®opmat CSV

O/H U3 TIPOCTENTIINX BAPUAHTOB XPAaHEHUS — 3aIHCh JJAHHBIX B TEKCTOBBIN (haiisl Kak
cepuil 3HAYEHUI, Pa3/ie/IEHHBIX 3aIATLIMU; Takoil hopMaT XpaHeHUs I10JIy4nJl Ha3BaHUe
CSV (or Comma Separated Values, To ectb «3Hauenus1, pasjejeHtbie sanstbiMus» ). Ha-
MpUMep, OJTHA CTPOKA IMMOTOHBIX aHHBIX B (hopMaTe CSV MOKET BBITJISAETD TaK:

2014-1-5,61,44,26,18,7,-1,56,30,9,30.34,30.27,30.15,,,,10,4,,0.00,0,,195

Iro norozmbie ganubie 3a 5 ssuBapst 2014 r. B Cutke (Asnsicka). B manHbIx yKasaHbl Mak-
CUMAaJIbHASI 1 MUHUMAJIbHAST TEMIIEPATYPBI, & TAKXKe PsiJl APYTHUX TTOKa3aTeseil 3a aToT
JIeHb, Y YesloBeKa MOTYT BOSHUKHYTh IIP0OJIeMbl ¢ uTeHneM ganubix CSV, Ho aTOT dhop-
MaT XOPOIIO MOAXONT JIJIst TTPOTPAMMHOIT 06pabOTKY U M3BJICUEHUS 3HAYCHUI, 2 9TO
YCKOPSET TIPOIIeCC aHaIn3a.

Haunem ¢ HeGosbmoro Habopa moroAHBIX AaHHBIX B Gopmare CSV, zamu-
canHoro B Cutke; dhaiiyi ¢ JaHHBIMA MOXKHO 3aTPY3UTh CPEIM PECYPCOB KHUTHU
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no aapecy https.//www.nostarch.com/pythoncrashcourse/. Cxonupyiite daii
sitka_weather_07-2014.csv B KaTaJior, B KOTOPOM COXPaHSIIOTCS IPOTPAMMBI 3TOM TJIaBbI.
(ITocuie 3arpy3Ku pecypcoB KHUTH B BAIIEM PACTIOPSIKEHIH TTOSIBSTCS BCe HEOOXOMMbIE
haiiser st 9TOTO TIPOEKTA.)

MPUMEYAHMUE
MoroaHble AaHHbIE As 3TOro NpoekTa 6blnn 3arpyxeHsbl ¢ canTta http://www.wunderground.com/history/.

Pa36op 3aronoska dannos CSV

Moy Python csv us cranpapraoit 6ubnnoreku pazbupaet crpoku (aitia CSV u mo-
3BOJISIET GBICTPO U3BJIEYD HY KHbIE 3HaueHns. HauHeM ¢ mepBoii cTpok (aiina, KoTopast
COJICPIKUT CEPHIO 3aTOJIOBKOB JTAHHBIX:

highs_Llows.py
import csv

filename = 'sitka_weather_07-2014.csv'
©® with open(filename) as f:
2] reader = csv.reader(f)
(3] header_row = next(reader)
print(header_row)

[Moce uMmopTUPOBaHUST MOJYJIsE csv UMst 0OpabaTeiBaeMoro daiiia coxpaHsercs
B llepeMeHHOI filename. 3arem (hailr OTKPHIBAETCS, & OTYYEHHDINA 0OBEKT COXPAHSIETCST
B iepeMeHHOIT f @. [lasee mporpaMMa BBI3BIBAET METOJ csV. reader() U epeiaeT emy
06BbeKT (hailia B apryMenTe, YTo6bl cO3/1aTh 0OBEKT UTEHSI IAHHBIX JIJIs1 9TOTO (haiiia @.
OODbeKT UTEHUST JAHHBIX COXPAHSIETCSI B IEPEMEHHOIT reader,

Momyb csv cofepRuT (HYHKINIO next (), KOTOPas BO3BPAIIAET CIELYIONTYI0 CTPOKY
(aiira 11 moJIy4eHHOTo 00beKTa YTEH M JaHHBIX. B cieyonieM JucTuire GyHKIMsI
next () BbI3bIBAETCS TOJBKO OJIMH Pa3 /I TOJIyYeHUs IEPBOii CTPOKH (haiiia, cojeprKa-
nieii 3arosioBku ©. Bo3BpaliieHHble JaHHbIe cCOXpaHsIoTes: B header_row. Kak BumuTe,
header_row COZEP/KUT OCMbICJIEHHBIE MMEHA 3ar0JI0BKOB, KOTOPbIE COOOIIAIOT, KaKas
nH(GOPMAIIHS COJEPIKUTCS B KAXKO0U CTPOKE JAHHBIX:

['AKDT', 'Max TemperatureF', 'Mean TemperatureF', 'Min TemperaturefF',
'Max Dew PointF', 'MeanDew PointF', 'Min DewpointF', 'Max Humidity',

' Mean Humidity', ' Min Humidity', Max Sea Level Pressureln',

Mean Sea Level PressureIn', ' Min Sea Level Pressureln’,

Max VisibilityMiles', ' Mean VisibilityMiles', ' Min VisibilityMiles',
' Max Wind SpeedMPH', ' Mean Wind SpeedMPH', ' Max Gust SpeedMPH',
'PrecipitationIn’', ' CloudCover', ' Events', ' WindDirDegrees']

OGbekT reader 0OpabaThIBAET IEPBYIO CTPOKY 3HAYCHUT, Pas/I€TeHHBIX 3aIISITHIMU, U CO-
XpaHsEeT BCe 3HAYEHUsT B CTPOKE B CITHCKE. 3arooBoK AKDT oznauaet «Alaska Daylight
Time» (Ausicka, setHee BpeMsi). [To3uius 3arosioBKka yKa3bIBaeT HAa TO, YTO TIEPBHIM
3HAYEHUEM B KaXKIOW U3 CJEMYIONIUX CTPOK SIBJISIETCS JIaTa WU BPEMsL. 3ar0JI0BOK Max
TemperatureF cOO0IIAET, UTO BTOPOE 3HAYECHUE B KAsK/IOH CTPOKE COAEPIKUT MAKCHMAITh-
HYIO TeMIIEPATYPY B ATOT fieHb 1o 1kaie Dapewnreiita. [lo mMeHam 3arol0BKOB MOXKHO
OTIPE/IETUTh, KaKast nHpopMalius XpaHuTcs B daiie.
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MPUMEYAHUE

dopmMaTMpoBaHWe 3arofioBKOB He Bcerga MnociefoBaTenbHO; MHOrAa BCTPEYaloTCst nWHWe npobensl,
€eIMHULbI U3MEPEHNS HAaXOAATCS B HEOXXMAAHHBIX MecTaX. B HeobpaboTaHHbIX d)aﬁnax [laHHbIX 370 6bIBa-
€T A0CTAaTOYHO YacTo, HO He co3aaeT npobnem.

MeyaTb 3aro/IoBKOB M MX NO3ULNIA

Yro0bl ynTaTEN0 OBLIO TIPOIIE HOHATH CTPYKTYPY AaHHBIX B (hailje, BbIBEAEM KayKIblil
3aTr0JIOBOK U €T0 TTO3UITUIO B CITHCKE:

highs_Lows.py

with open(filename) as f:
reader = csv.reader(f)
header_row = next(reader)

(1 for index, column_header in enumerate(header_row):
print(index, column_header)

MpbI npuMensieM K ciucky (hyHKITUIO enumerate () @ /i MOTyYeHusT MHAEKCA KaXKI0TO
seMenTa 1 ero sHadenust. (O6paTure BHUMaHUeE: CTPOKa print(header_row) yiajieHa
pau aToil bosree oApOOHOIT Bepcuu.)

PeSyjleaT C NH/IEKCaMM BCeX 3aroJIOBKOB BbBITVIAANT TaK:

@ AKDT

1 Max TemperatureF
2 Mean TemperatureF
3 Min TemperatureF

20 CloudCover
21 Events
22 WindDirDegrees

W3 5Tux 1aHHBIX BUHO, YTO AThI I MAKCUMAaJIbHBIE TEMITePATYPhI 32 9TU THU HAXOIATCS
B crosbiax 0 u 1. UToObl poaHaIM3UPOBATh TeMIIepaTypHbIE JaHHbIe, Mbl 0OpaboTa-
eM Ka)K/Iylo 3aITiCh JIaHHbIX B (aiie sitka_weather_07-2014.csv 1 n3BJeyeM 3JeMEHTHI
cungekcamu 0 u 1.

N3BneyeHne n YtTeHne AaHHbIX

I/ITaK, HY/XHbBIE CTOJI6]_IIJI JTAHHbIX U3BECTHDI; nonpo6yeM MIPOYUTATD YaCTh 3TUX JTAHHBIX.
Haunewm ¢ yTeHUsT MAKCUMATbHOM TEMIIEPATYPHI 3a Ka)K,Z[bII;,I JICHDb:

highs_Llows.py
import csv

# YTeHWe MakcUManbHbIX TemnepaTyp u3 ¢aitna.
filename = 'sitka_weather_07-2014.csv’
with open(filename) as f:

reader = csv.reader(f)

header_row = next(reader)
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highs = []
for row in reader:
highs.append(row[1])

o0Q

print(highs)

ITporpaMma cosiaet mycToi CIcoK ¢ uMeHeM highs @ u riepebupaer OcTabHbIE CTPO-
ki B (paiiie @. OO6BbEKT reader IPOOJIKAET € TOTO MECTa, HA KOTOPOM OH OCTAHOBUJICST
B xozie uTeHns aifimza CSV, n aBToMaTHIecKn BO3BPpaIIaeT KKy CTPOKY MOcCe
TeKyIlel mo3uinu. Tak Kak 3aroJioBOK ysKe MIPOUYNTaH, IUKJI MTPOIOJIKAETCS CO BTOPO
CTPOKH, B KOTOPOI HaunHatoTcs (akTudeckue ganuple. [Tpu kaskoM mnpoxoje nukia
3HaueHwue ¢ uHAeKcoM 1 (BTOpoi cTosibelr) MprcoeInHSIETCs K CIUCKY highs ©.

B pesysbrare GymeT mosyueH crucok highs co CAEAYONIMM COMEPKUMbBIM:
['64', '71', '64', '59', '69', '62', '61', '55', '57', 'e6l', '57', '59', '57',
‘61', '64', '61', '59', '63', '60', '57', '69', '63', '62', '59', '57', '57',
'61', '59', '61', '61', '66']

MbI U3BJIECKIIN MAKCUMAJIBHYIO TEMIIEPATYPY IS KASKOTO JIHA U aKKYPATHO COXPAHUIIH

MOJTyYeHHbIE IAaHHBIE B CTPOKOBOM (popMate B CITHCKE.

3arem 1peobpasyeM CTPOKU B YMCJIA IPH IIOMOIIN GYHKIMK int (), 4TOOBI JaHHbIE
MO3KHO ObLIO 1epenarh matplotlib:

highs_Lows.py

highs = []

for row in reader:
o high = int(row[1])

highs.append(high)
print(highs)

Crpoku mpeobpasyioTes B 1esibie yuciaa B Touke @ mepes 106aBIeHUEM TeMIIEpaTyp
B CITHCOK. Pe3yIbTaT mpeicTaBasieT co00H CIMMCOK MAKCUMATBHBIX TEMITEPATYP B UHC-
JIOBOM (popMmare:

[64, 71, 64, 59, 69, 62, 61, 55, 57, 61, 57, 59, 57, 61, 64, 61, 59, 63, 60, 57,
69, 63, 62, 59, 57, 57, 61, 59, 61, 61, 66]

CJIeI[yIOH_[I/IM ITaroM CTaHeT MOCTPOEHNE BU3YyaJInU3allu 3TUX JaHHbIX.

HaHeceHne AaHHbIX Ha AvarpamMmy

[t HarsIHOTO IPEICTABIeHNS TeMTIEPATYPHBIX TAHHBIX MBI CHAYAJIA CO3/IA/IUM TTPO-
CTYIO IMarpaMMy JIHEBHBIX MAKCMMYMOB TEMIIepaTypbl C UCII0JIb30BaHeM matplotlib:

highs_Llows.py

import csv

from matplotlib import pyplot as plt
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# YTeHune MakcuManbHbIX TemnepaTyp v3 daina.

# HaHeceHMe [aHHbIX Ha Auarpammy.
fig = plt.figure(dpi=128, figsize=(10, 6))
O plt.plot(highs, c='red")

# OopmaTMpoBaHue Auarpammbl.
® plt.title("Daily high temperatures, July 2014", fontsize=24)
© plt.xlabel('', fontsize=16)
plt.ylabel("Temperature (F)", fontsize=16)
plt.tick_params(axis='both', which="major', labelsize=16)

plt.show()

Mbl niepesiaeM 1pu Bbi3oBe plot() crmcok highs @ u aprymenT c='red’ mjst orobpa-
JKEHUS TOUeK KPAacHBIM 1BeTOM. (MakcuMyMbl OY/IyT BBIBOAUTHCS KPACHBIM TIBETOM,
a MUHUMYMBI CHHHM. ) 3aTeM YKa3bIBAIOTCS JAPYTHE aclleKThl (hOpMaTUPOBaHMs (HAIPU-
Mep, pazmep mipudra 1 MeTkn) @, yxe 3HakoMble BaM 110 riaBe 15. Tak kak gaThbl ere
He 06aBIEHbI, METKH JIJIST OCH X HE 3a/Ial0TCsI, HO BBI30B plt.xlabel() M3MeHseT pas-
Mep 1mpudra, YToObI METKH [0 YMOJIUaHUIO Jryulne yntaiick ©. Ha puc. 16.1 nokasana
MOJIydeHHAasT IMarpaMMa; 9TO TTPOCTOH TpauK TeMIIepaTypPHBIX MAKCUMYMOB 32 UIOJIb
2014 r. B Cutke (mmrrat Ajsicka).

- __Daily high temperatures, July 2014
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Puc. 16.1. Npaduk exxeaHEBHbIX TEMMEPATYPHbIX MakCUMYMOB
B utone 2014 r. B Cutke (wrat Ansicka)

Moaynb datetime

Tenepp HaHeceM aThl Ha rpaduK, 4ToObI ¢ HUM ObLIO ya00Hee paGoTtars. [Tepsag gara
n3 (haiiyia MOro/IHBIX JAHHBIX XPAHUTCS BO BTOPOI CTPOKe (haiia:

2014-7-1,64,56,50,53,51,48,96,83,58,30,19, ...
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Jlantbie Gy/IyT YUTaThCSA B CTPOKOBOM (hopMare, oaToMy HaMm MOHaZ06UTCst criocob mpe-
O6paSOBaTb CTPOKY '2014-7-1" B OOBEKT, IPEACTABIISIONIHIL 3Ty AaTy. YTOOBI OCTPOUTD
06bekT, cootBercTByoITHii 1 mrosst 2014 roja, Mbl BOCTIOIB3YEMCST METOZIOM strptime()
us MojyJid datetime. ITocMoTpuM, Kak pabGoraer strptime() B TEPMUHAIBHOM OKHe:

>>> from datetime import datetime

>>> first_date = datetime.strptime('2014-7-1', '%Y-%m-%d')
>>> print(first_date)

2014-07-01 00:00:00

CHauasa HeoOX0IUMO UMIIOPTUPOBATH Kjacc datetime us Momaysist datetime. 3atem
BBI3BIBAETCS METOJT strptime(), IEPBBII apPTyMEHT KOTOPOTO CO/IEPSKUT CTPOKY C JAATOM.
Bropoii apryment coo6maer Python, kak ordopmaruposana gata. B ganHom mpumepe
3HaueHue '%Y-' coobmraer Python, uto yacTh cTpOKH, MpeAIIECTBYONIAsT TIEPBOMY
neducy, 10JKHA UHTEPIIPETUPOBATHCS KaK IO/l U3 YeThIpex Iudp; '%m- ' MpUKa3bIBaeT
Python unTepIIpeTpOBaTH YaCTh CTPOKHU TIEPE]] BTOPHIM Je(HUCOM KaK YUCII0, IPEICTaB-
JISTIOTIee MECSII; HaKOHell, '%d ' npukasbiBaer Python uHTeppeTrpoBaTh MOCIEIHIO0
4acTh CTPOKHU Kak /ileHb Mecsia ot 1 o 31.

Meton strptime() MOXKeT MOJyYaTh pa3andHble apTYMEHThI, KOTOPbIE OMMCHIBAIOT,
KaK JJOJIKHA MHTEPIIPETUPOBAThCS 3aIIKCh AaThl. B Tabur. 16.1 mepeunciiens HeKOTOpbIe
13 TAKUX apTyMEHTOB.

Ta6nuua 16.1. AprymeHTbl hopMaTUpOBaHUS AaTbl U BpeMeHu 13 Moayns datetime

AprymeHT OnucaHue

%A Hassanwe jiHst Heztesin — HanpuMep, Monday
%B HasBanne mecsna — Harpumep, January

%6m TTopsiaxossrit HoMep Mmecstiia (ot 01 10 12)
%d Ilenn mecsa (ot 01 10 31)

%Y Ton 3 yersrpex 1udp (Hanpumep, 2015)

%y JBe nocresiaue 1udpst roga (Hanpumep, 15)
%H Yacol B 24-yacoBoM popmate (ot 00 1o 23)
%I Yacer B 12-yacoBom opmate (ot 01 1o 12)
%p AM nmu PM

%M MunyTst (ot 00 10 59)

%S Cexynzpt (ot 00 10 59)

MpeactaBneHne AaT Ha AnarpaMme

Hayuusiics o6pabarbisath nantbie B haiiiax CSV, Bbl CMOKeTe YIyUITUTh AUArPAMMY
TeMIlepaTyPHBIX IaHHBIX. /IJ151 3TOTr0 MBI M3BJIeYeM U3 (haiiia JaThl esKeTHEBHBIX MaKCH-
MYMOB U IlepeJja/IuM JIaTbl 1 MaKCUMYyMbl (hyHKIUU plot():

highs_Llows.py
import csv
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from datetime import datetime
from matplotlib import pyplot as plt

# YTeHne paT M TemnepaTypHbIX MakCcMMyMoB W3 daiina.
filename = 'sitka_weather_07-2014.csv’

with open(filename) as f:

reader = csv.reader(f)

header_row = next(reader)

o dates, highs = [], []
for row in reader:
(2} current_date = datetime.strptime(row[0], "%Y-%m-%d")

dates.append(current_date)

high = int(row[1])
highs.append(high)

# HaHeceHue faHHbIX Ha Auarpammy.
fig = plt.figure(dpi=128, figsize=(10, 6))
© plt.plot(dates, highs, c="red")

# OopmaTMpoBaHue Auarpammbl.
plt.title("Daily high temperatures, July 2014", fontsize=24)
plt.xlabel('', fontsize=16)

O® fig.autofmt_xdate()
plt.ylabel("Temperature (F)", fontsize=16)
plt.tick_params(axis="'both', which="major', labelsize=16)

plt.show()

Daily high temperatures, July 2014

=4
L]

Temperature (F)
wm o o g [~ =] -~
@ (=] ;%] = (=] (=]

56}

54 " i " n i i i i
B Be Be Be B B Be Be Be Be B
x1§& &1§x qqg& 01§X 31§\ 6q§¥ g1§¥ 11§& 61§¥ $1§& ng\
zO z® 73O N e a > \ > e N e N
S M S S S R

Puc. 16.2. 'padunk C gaTaMu Ha ocu X cTan bonee NOHATHLIM
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Mpbl co3zraeM /iBa IIyCTBIX CIIMCKA /I XPAaHEHUS IaT U TeMIEePaTyPHbIX MAKCHMYMOB
u3 daiisia @. 3arem nmporpamMma IpeodpasyeT JaHHbIe, COAEpIKAIIUE MHOOPMAIIIO TaThI
(row[@]), B 00beKT datetime @, KOTOPLIH pHUcoeUHsIETCS K dates. 3HaueHUs JaT
U TEeMIIepaTypPHbIX MAKCUMYMOB TiepesiaioTcst plot() B Touke ©. BoizoB fig.autofmt_
xdate() B Touke @ BBIBOAUT METKU JIAT 110 JAUATOHAIHU, YTOOBI OHU HE TIEPEKPHIBAIUC.
Ha puc. 16.2 uso6paskena HoBast Bepcust rpaduka.

PaclumpeHne BpeMeHHOro Anana3oHa

Wrak, rpacduk ycnenrto cozaan. J[o6aBrM Ha HEro HOBbIE TaHHbBIE JIJIS TIOJyYeH st Hoiee
1oJIHOM KapTunbl orosel B Cutke. Crormpyiite daiiin sitka_weather_2014.csv, conep:ka-
H_[I/Iﬁ IIOTrOZIHbIC JaHHbIC JIJIA Cutkn 3a HeJIbeI TOJI, B KaTaJIOT C IpOrpaMMaMn 9TOM I'JIaBbI.

A TEIepb MbI MOKEM CT€HEPHUPOBATH I'pa(l)I/IK C IIOTOAHBIMM JTaHHBIMMU 3a I'O/1:

highs_Llows.py

# YTeHne AaT M TemnepaTypHbIX MakCcUMMyMOB W3 daiina.
O filename = 'sitka_weather_2014.csv'
with open(filename) as f:

# QGopmaTupoBaHMe AMarpammbl.
® plt.title("Daily high temperatures - 2014", fontsize=24)
plt.xlabel('', fontsize=16)

3navyenne filename u3MeHEHO, YTOOBI B IIPOTPAMME MCIIOJIb30BAICs HOBBIN (aiin
nanubix sitka_weather_2014.csv @, a 3aroJIoBOK JiiarpaMMbl IIPUBEJIEH B COOTBETCTBUE
C COZIEPKUMBIM @,

Ha puc. 16.3 nusobpaskeHa moyryyeHHast AuarpamMmma.

80 . ___Daily high temperatures - 2014
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Puc. 16.3. [JaHHble 3a rog
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HaHeceHWe Ha avarpamMMy BTOPOM CepuM AaHHbIX

O6HOBIeHHDI TpaduK Ha puc. 16.3 COAEPKUT 3HAUUTETHBHOE KOJUYECTBO MOJE3HbIX
JaHHBIX, HO TPaUK MOKHO C€eJIaTh elle [oJie3Hee, 100aByB Ha HEro JaHHbIe TeMIlepa-
TYPHBIX MUHUMYMOB. [1j1s1 9TOro HeoOXO0MMO IPOYUTATh TeMIIEPATyPHbIe MUHUMYMbI
13 haiiyia JaHHBIX U HAHECTH UX Ha rpaduk:

highs_Llows.py

# YTeHne paT, TeMmnepaTypHbIX MakKCMMYyMOB W MWHMMYMOB U3 daiina.
filename = 'sitka_weather_2014.csv’

with open(filename) as f:

reader = csv.reader(f)

header_row = next(reader)

o dates, highs, lows =[], [], []
for row in reader:
current_date = datetime.strptime(row[@], "%Y-%m-%d")
dates.append(current_date)

high = int(row[1])
highs.append(high)

2} low = int(row[3])
lows.append(low)

# HaHeceHue daHHbIX Ha Auarpammy.
fig = plt.figure(dpi=128, figsize=(10, 6))
plt.plot(dates, highs, c='red")

©® plt.plot(dates, lows, c='blue')

# QGopmaT Amarpammsl.
x plt.title("Daily high and low temperatures - 2014", fontsize=24)

80 ____Daily high and low temperatures - 2014
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Puc. 16.4. [IBe cepum AaHHbIX Ha OAHON AuarpaMme
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B touxe @ cosmaeTcs MycToi CIUCOK 1ows [T XPAHEHWS TEMITEPATYPHBIX MUHIMYMOB,
oCJIe Yero MPorpaMMa U3BJIEKAET U COXPAHSAET TeMIIePaTyPHBIH MUHUMYM JIJIS1 KayK 10
JIaThl U3 YeTBEPTO MO3UITNH KayKI0# CTPOKY JaHHBIX (row[3]) @. B Touke ® nobasiisi-
eTcs BbI30B plot () /1 TeMIIepaTypHbIX MUHUMYMOB, KOTOPbIE OKPAIIIMBAIOTCS B CUHUI
1BeT. 3aTeM OCTAETCSI JIUIIb OOHOBUTD 3ar0JIOBOK [uarpaMMbl @.

Ha puc. 16.4 nuzobpakeHa mosrydeHHast AuarpamMma.

LiBeTOBOE BblaeneHne 4actu agnarpaMmmel

IMocse mobaBieHMsT ABYX CEPUH TAHHBIX MOKHO MEPEXOIUTH K aHATN3Y MHAa3oHa
TeMIiepaTyp 1o aHsM. [lopa ciaenaTh mocaeAHWH MTPUX B OPOPMIEHUN THATPAMMBI:
3aTyIIeBATh AMANA30H MEXKIY MUHUMATBHON U MAKCUMAJIBHON [IHEBHOI TeMIepaTy-
poii. [lyist 3TOTO MBI BOCIIONIb3yeMcst MeToioM fill_between(), KOTOPBIH MmoJsyyaer
CepuIio 3HAYEHWIT X U [IBE CEPUU 3HAYEHWI y W 3aMOJIHsIeT 06JaCTh MEKIY ABYMST
3HAYEHUSIMU V:

highs_Lows.py

# HaHeceHMe [aHHbIX Ha Auarpammy.
fig = plt.figure(dpi=128, figsize=(10, 6))
©® plt.plot(dates, highs, c='red', alpha=0.5)
plt.plot(dates, lows, c='blue', alpha=0.5)
® plt.fill between(dates, highs, lows, facecolor='blue', alpha=0.1)

AprymenT alpha @ omnpezensier creleHb Mpo3payHOCTH BbiBoja. 3Hayenne 0 o3Havaer
TTOJTHYIO TIPO3PAYHOCTh, a 1 (110 yMOJIYaHUIO) — TOJTHYIO Henpo3pauHocTh. Co 3HaYeHreM
alpha=0.5 KpacHble U CHHUE JINHIK Ha rpaduKe CTAHOBATCS O0JIee CBETIBIMU.

Daily high and low temperatures - 2014
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Puc. 16.5. O6nactb mexay AByMs HabopaMu AaHHbIX 3aKpalleHa
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B touke @® fill_between() repesaercst CITUCOK dates /Uil 3HAYEHUI X U JIBE CEPUM
3HaueHuii y highs u lows. AprymeHT facecolor OIpeiesisieT 1[BET 3aKPAIIUBAEMOil 06-
JIACTH; MbI Ha3HAUaeM eMy HU3KOe 3HaueHue alpha=0.1, 4TOObI 3all0JTHEHHAST 00/1aCTh
COE/IMHAJIA JIBE CEPUM JJAHHDBIX, HE OTBJIEKasd 3puTeJid OT nepegaBaeMoil HHMOPMaIIUH.
Ha puc. 16.5 nokasaHa juarpamMmma ¢ 3aKpaiieHHOI 00J1acThio MeKIy highs u lows.

3akpaltieHHast 00J1aCTh TOUYEPKUBAET BEJIMUNHY PACXOKIEHUS MEKLY ABYMsT Habopamu
JIAHHDIX.

MNpoBepka ownbok

ITporpamma highs_lows.py moJkHa HOPMATbHO PAOOTATH JIST TOTOAHBIX TAHHBIX JII06GOTO
mecra. OJIHAKO Ha HEKOTOPBIX METEOPOJIOTHUECKUX CTAHIIUAX TIPOUCXOAAT COOU, U CTaH-
[USIM He yaaeTcst cobpaTh JaHHble (TOJTHOCTHIO WK YacTHYHO). OTCYTCTBIE JaHHBIX
MOJKET TIPUBECTH K UCKJIIOYEHUSIM; €CJIU UCKII0YeHUs He OyayT 06paboTatbl, TO Tpo-
rpaMMa aBapuitHO 3aBEPIIUTCSI.

Jlnst pumvepa orpobyeM mocTpouTts rpaduk Temmepatyp ajst Jonuasr Cvepru (1rat
Kamdopunus). Ckonupyiite aiin death_valley_2014.csv B kaTasor ¢ porpaMMaMu aTOH
IJIaBbl, TIOCJIE Y€TO BHECUTE U3MeHeHust B highs_lows.py j17ist paboThi ¢ Apyrum HabopoM
JAHHBIX:

highs_Llows.py

# YTeHne paT, TemnepaTypHbIX MakCMMyMOB M MWHWMYMOB U3 ¢aiina.
filename = 'death_valley_2014.csv'’
with open(filename) as f:

ITpu 3amycke MPOrPaMMBbI IPOUCXOINUT OMMOKA, KaK BUAHO U3 TIOCTEHEN CTPOKH Cre-
IYIOTIETO BBIBOJIA:

Traceback (most recent call last):
File "highs_lows.py", line 17, in <module>
high = int(row[1])
ValueError: invalid literal for int() with base 10:

TpaccupoBka nokaseiBaet, uto Python ne mosker 06paboTaTh MaKCHMAIBHYIO TEMIIEPATY-
PV LISt OIHOI 13 1aT, HOTOMY YTO He MOKET IIPeoOpa3oBarh IyCTyIo CTPOKy (') B 11eJ10e
ycs10. YToObl MOHATH MPUYKHY, JOCTATOUHO 3arjIstHYTh B (haiin death_valley_2014.csv:

2014'2'161)JJ)11)11)11)11)110'0011)'1

[Toxosxe, 16 deBpassa 2014 roja janHble He COXPAHSAJINCH; CTPOKA MAKCUMAJIbHOU TEM-
neparypsl mycta. UTo0ObI pemuTh MpobIeMy, Mbl GyIeM BBITIOJTHSTE TPOBEPKY OMUGOK
TIPY YTEHUH JAHHBIX 13 (haiina 11st 06pabOTKI UCKIIIOUEHHI, KOTOPBIE MOTYT BO3HUKHYTh
npu pazbope HabopoB HaHubIX. BoT Kak 510 Aesaercs:

highs_Llows.py

# YTeHne paT, TemmnepaTypHbIX MakCUMyMOB M MUHWMYyMOB U3 ¢aiina.
filename = 'death_valley 2014.csv’
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with open(filename) as f:
reader = csv.reader(f)
header_row = next(reader)

dates, highs, lows = [], [], []
for row in reader:
(1] try:
current_date = datetime.strptime(row[0], "%Y-%m-%d")
high = int(row[1])
low = int(row[3])
except ValueError:
(2} print(current_date, 'missing data')
else:
(3] dates.append(current_date)
highs.append(high)
lows.append(low)

# Plot data.

# OopmaTMpoBaHuMe Auarpammbl
® title = "Daily high and low temperatures - 2014\nDeath Valley, CA"
plt.title(title, fontsize=20)

[Ipu ananuse ka0l CTPOKU JAHHDIX MbI IIBITAEMCS U3BJEUYD JAaTy, MAKCUMAJIbHYIO
n MUHEMaIbHYIO TeMnepatypy @. Ecim kakux-mm6o nannbix He xBaraet, Python Bbr-
naet omunbKy ValueError, a Mbl 0OpabaThiBaeM ee — BBIBOANM COOOIIEHNE C JATO, st
KOTOPOIi1 OTCYTCTBYIOT AaHHble @. ITocse BbIBoAA OMMOKY LUK IPOOIKAET 00pabOoTKy
creyoniei mopunn JaHHBIX. Ecan Bce 1aHAble, OTHOCSTIINECS K HEKOTOPOI /1aTe, Po-
ypTanbl 0e3 oIKMOOK, BBITIOIHsIETCS OJIOK else, a JaHHbIE TPUCOECANHSIOTCS K COOTBET-
CTBYIOIUM crrckaM ©. Tak kak Ha quarpamme oToOpaskaercs HH(OPMALKS 15l HOBOTO
MEeCTa, 3aT0JI0OBOK M3MEHAETCS, U B HETO BK/I0YAETCA Ha3BaHue MecTa @.

Daily high and low temperatures - 2014
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Puc. 16.6. MakcumarsnbHas U MUHUManbHas TemnepaTypa B JJonnHe Cmeptu
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[Tpu BeITIOsTHEHNN highs_lows.py MbI BUIMM, YTO JJaHHBIE OTCYTCTBYIOT TOJIBKO JIJIST O/THOM
JIaThL:

2014-02-16 missing data

[Tonyuennas quarpaMma usoOpaskena Ha puc. 16.6.

CpaBuuBag aTy uarpaMmy ¢ auarpammoii it Cutku, mbl BugiM, 4to B [losinne Cmep-
TH TeIlIeil, 4eM Ha 10ro-BocToKe AJisicku (Kak U CJIe0oBaI0 OKUAATH), HO TIPU 3TOM
TeMIlepaTyPHBbIii raasoH B ycThiHe GoJiee MIMPOKUIL. BbicoTa sakpalieHHol obiacTu
HATJISIZTHO JIEMOHCTPUPYET 3TOT (PaKT.

Bo MHOTHX HabOpax JaHHbBIX, C KOTOPBIMU BbI OyzeTe paboTaTh, OYAyT BCTPEYaThCs OT-
CYTCTBYIOIITIE, HEIPABUIBHO OT(OPMATHPOBAHHbIE W HEKOPPEKTHbIE JaHHbIE. B Takux
CHUTYaI[UAX BOCIOJIB3YHTECh TEMU HHCTPYMEHTAMH, KOTOPBIE BBl OCBOUJIH B MEPBOI
MOJIOBUHE KHUTU. B TaHHOM TIprMepe [7ist 06pabOTKU OTCYTCTBYIOIINX JaHHBIX UCIIOJIb-
30BaJics 610K try-except-else. MHorma KoMaHIa continue MCTIOIB3YETCST ST TIPOTTYCKA
YACTH JIAHHBIX, VJIH JK€ JIAHHBIE YAAJSIOTCS MOCJIE U3BICUCHUS BHI3OBOM remove () VI
del. Vcnosbayiite sioboe paboTaroiiiee pelieHre — JUIb Obl B Pe3yJibTare y Bac MoJIy-
YUITACHh OCMBICTEHHAST, TOYHAST BU3YATU3ATIHS.

YMNPAXHEHUA

16-1. CaH-@®paHumMcko: K KakoMy MecTy bnvxe Temnepatypa B CaH-®paHumcko: k CuTke umm
[LonuHe Cmeptu? [oCTpoiTe TemnepaTypHyto avarpamMmy ans CaH-®paHUMCKO M CpaBHUTE.
(MoroaHble AaHHbIE MpaKTMYecku Ang noboro Mecta MOXHO 3arpy3uTb No agpecy http://www.
wunderground.com/history/. BBeauTe Ha3BaHWe MecTa U AManas3oH AaT, NPOKPYTUTE CTPaHMULy
1 Haviaute ccbinky Comma-Delimited File. LLienkHUTE NpaBoi KHOMKOM MbILIM Ha CCINIKE U CO-
XpaHuTe faHHble B darine CSV.)

16-2. CpaBHeHue CuTku ¢ [JonmHoii CMepTu: pasHble MacliTabbl TEMNEPATYp OTPaXatoT pasHble
[ManasoHbl JaHHbIX. YTOBbl TOYHO CPABHUTL TEMMEPATYPHbIV AMana3oH B CUTKE C TeMMnepaTypHbIM
[AvanasoHoM [onuHbl CMepTH, HEOBXOAMMO YCTaHOBWUTb OAMHAKOBbLIM Maclutab no ocv y. Usme-
HUTE MapaMeTpbl OCK y /1Sl OAHOM MK 06enx avarpamMm Ha puc. 16.5 n 16.6 1 npoBeauTe nps-
MO€ CpaBHEHVe TeMnepaTypHbIX AWAMa3oHOB B 3TUX ABYX MecTax (Mau /obbix Apyrux, KOTopble
BaC MHTEPECYIOT). Takxke MOXXHO nonpoboBaTb HAHECTV ABa Habopa AaHHbIX Ha OAHY Avarpammy.
16-3. Ocapgku: BbibepuTe Nt060Ee MECTO U MOCTPONTE AnarpamMMy C YypoBHEM OCaAKoB. s Hauana
OrpaHMybTECh JaHHBIMM 32 OAMH MeCsL, @ KOrAa Ball Koz 3apaboTaeT, BbiNOAHUTE MporpaMmy
[Nsi JaHHbIX 3@ NOJHbIV rog.

16-4. WccnepoBaHus: NOCTPOMTE elle HECKONbKO BU3yanv3aLuii, oTpaxarowmx nobble apyrue
acneKTbl MoroAbl AN MHTEPECYIOLMX Bac MeCT.

®opmat JSON

B aToM paszeie Mbl 3arpys3uM JaHHble 0 crpaHax B ¢popmare JSON u Gygem pabGoraTh
€ HUMWU [IPU TIOMOIIU MOJYJIst json. Vcmonbayst yinobOubie cpencra Pygal st paboTsr
¢ reorpaUIeCKUMU JAHHBIMU, MBI IOCTPOUM BU3YaJIU3aIINU, OTPaKatoNie pactpesie-
JIeHVEe HACEJIEHVIS 110 CTPAHAM.

3arpy3ka aeMorpaduyecknx AaHHbIX

Crornupyiite (aiis population_data.json, cozepskaiuii JaHHbIE O YUCTCHHOCTH HACETICHUS
GousbiHCTBa cTpa Mupa ¢ 1960 mo 2010 ro, B Kataior ¢ mporpaMMaMK 9TOU TJIaBbl.
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MubopMmarus B3sTa 13 MHOTOYHUCIEHHBIX HAOOPOB JTaHHBIX, GECIIIATHO MyOIMKYEMbIX
dbounom Open Knowledge Foundation (http.//data.okfn.org/).

N3BnevyeHne HeobxoaAnMbIX AaHHbIX

Bsriarem Ha (aiin population_data.json u ronpoGyem MOHSATh, KaK B3SThCs 3a 00pabOTKY
JTAaHHBIX haita:

population_data.json

[

{
"Country Name": "Arab World",
"Country Code": "ARB",
"Year": "1960",
"Value": "96388069"

¥

{
"Country Name": "Arab World",
"Country Code": "ARB",
"Year": "1961",
"Value": "98882541.4"

¥

]

DaxTuyecky nepe HaMu OAMH JAanMHHBIH crincok Python. Kaspiii ajeMeHT crmcka
IIpeJCTaBJIsIET cob60it CJIOBAph C YETBIPHMS KITIOUaMU: Ha3BaHMe CTPaHbl (Country Name),
Koz cTpaHbl (Country Code), Toz (Year) u 3Hadenue (Value), TpeicTaBISIONIEE YMCTICH-
HOCTb HaceJieHus. B Haleil mporpamme OyyT HCIOJIb30BAThCS HA3BaHUsI CTPAH U YKC-
JIEHHOCTH HacesieHus TosibKo 3a 2010 roj, moaToMy /11 Havaia HAITUIIEM TTPOTPAMMY,
KOTOPasi BBIBOJIUT TOJIBKO 3TY MH(POPMAIIHIO:

world_population.py
import json

# CnMcok 3anonHAeTCcA AaHHbIMK.
filename = 'population_data.json’
with open(filename) as f:

(1 pop_data = json.load(f)

# BblBOL, HaceneHuA KaxAow CcTpaHel 3a 2010 rog.
for pop_dict in pop_data:
if pop_dict['Year'] == '2010':
country_name = pop_dict['Country Name']
population = pop_dict['Value']
print(country_name + ": " + population)

(=N N~]

CHauasra mporpaMma UMIIOPTUPYET MOJLYJIb json, 4T0ObI KIMETh BOBMOSKHOCTD 3arPysKaTh
nanable 13 daiiia. 3arpy;KeHHble JaHHbIE COXPAHSIIOTCS B ciiucke pop_data @. DyHk-
1y json.load() nmpeobpasyer gaHHble B (popMart, ¢ KOTOPHIM MOKeT paboTtath Python:
B IAHHOM CJIydae 9TO CIIMCOK. B Touke @ cosmaercst LUK, IepeOUpaIOLInil BCe S/IeMEeHThI
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pop_data. Kaxipiil asieMeHT nmpesicTaBisier cob0ii CIoBaph € YETBIPhMST MAPAMU «KJIF0Y—
3Ha4YeHue», KOTOPbIIl COXpaHsieTcsl B iepeMeHHol pop_dict.

B touke © kiiou 'Year' kaxoro cioBaps rnposepsiercs Ha snadenue 2010. (Tak kak Bce
3HaueHws population_data.json 3akimoyeHbl B KaBbIYKH, BBITTOJTHSIETCST CDABHEHKE CTPOK. )
Ecau cioBaps oraocutest k 2010 roy, To 3HaYeHUe, CBSI3aHHOE € KJIIOYOM 'Country
Name', coxpaHsercd B HepeMeHHof/’I country_name, a 3HaUueHUE, CBA3aHHOE C KJIIOYOM
'Value', coxpaHsieTcsl B iepeMeHHoIi population @. 3aTteM porpaMma BbIBOJIUT Ha-
3BaHMeE KaXK/[0i CTPAHBI U ee HaceJeHue.

HporpaMMa BBIBOJAMT IIOC/I€40BaTE/IbHOCTD Ha3BaHUU CTpaH U YUCJEHHOCTH UX Ha-
CeJIeHuA:

Arab World: 357868000
Caribbean small states: 6880000
East Asia & Pacific (all income levels): 2201536674

Zimbabwe: 12571000

He Bce ranuble BKJII0OYAIOT TOYHBIEC HA3BaHUS CTPAH, HO 9TO HEIJIOXOe HAYasIo JJIs AaJlb-
neiimeit paboter. Ternepp ganHbie HEOOXOMMO MPeodPasoBaTh B (POPMAT, ¢ KOTOPHIM
MozkeT paborath Pygal.

Mpeobpa3oBaHNe CTPOK B YMC/OBbIE 3HAUYEHMS

Bce kioun u 3HaueHus B population_data.json xpatsites B crpokoBoM opmare. ITobbr
paboTaTh ¢ JAHHBIMU YUCIEHHOCTH HaceIeH s, HeOOXOAUMO IIpeodpa3oBaTh CTPOKOBbIE
3Ha4YeHusI B uncia. [lJist 3Toro B IporpaMMe ucIoib3yercs QyHkims int():

world_population.py

for pop_dict in pop_data:
if pop_dict['Year'] == '2010":
country_name = pop_dict['Country Name']
(1] population = int(pop_dict['Value'])
e print(country_name + ": " + str(population))

ITocne HpeO6paSOBaHI/I$I O sBce JAHHbIE YNCJIEHHOCTU HACEJICHUA XPAaHATCA B YN CJIO-
BOM (I)opMaTe. HpI/I BbIBO/I€ YNCJTIEHHOCTDb HacCeJIeHWA JOJIKHa OBITH npe06pa30BaHa
B CTPOKY (2R Bnpoqu, TSI HEKOTOPbBIX 3HAYEHUH 9TO U3MEHeHe IIPpUBOJIUT K omunbKe:

Arab World: 357868000
Caribbean small states: 6880000
East Asia & Pacific (all income levels): 2201536674

Traceback (most recent call last):
File "print_populations.py”, line 12, in <module>
population = int(pop_dict['Value'])
©® ValueError: invalid literal for int() with base 10:
'1127437398.85751"

Heob6paboTaHHbie faHHBIE 9acTO (OPMATUPYIOTCS HEMOCAEI0BATENBHO, TTOITOMY
omMOKU B HIX BCTPEYAIOTCS JOCTATOYHO YacTo. B gaHHOM ciyyae ommbKa Impoucxo-
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auT 13-3a Toro, uro Python we mosker mpeo6pasoBarh CTPOKY ¢ APOOHBIM 3HAYCHUEM
'1127437398.85751" B 1esioe uncyio @. (BepositHo, 1poGHOE 3HAYeHHE OBLIO TTOIyYeHO
B pe3yJIbTaTe MHTEPIOJISIIIUN B TE TOJIBI, B KOTOPBIE TIEPEITNCh HACETICHUsT He TIPOU3BOIN-
Jack.) UTo6bI pentuTh 9Ty MpobeMy, Mbl CHaYasa mpeoOpasyeM CTPOKY B BEIIECTBEHHOE
YICJI0, & 3aTeM MPeoOpasyeM BEMeCTBEHHOE YUCJIO B IIETIOe:

world_population.py

for pop_dict in pop_data:
if pop_dict['Year'] == '2010":
country = pop_dict['Country Name']
population = int(float(pop_dict['Vvalue']))
print(country + ": " + str(population))

ODynkius float() npeobpasyeT CTPOKY B IieJIoe YUCIo, a GYHKIUS int() orcekaer
APOOHYIO YacTh U BO3BpAIIaeT 1ejioe Yucyo. Termepb MOKHO BBIBECTH TOJIHBI HaGop
JIAHHBIX yncaeHHocTH HaceseHusd 3a 2010 rox 6e3 omubok:

Arab World: 357868000
Caribbean small states: 6880000
East Asia & Pacific (all income levels): 2201536674

Zimbabwe: 12571000

Kaskast crpoka ycrenrsHo mpeobpasyeTcsi CHauajla B BEIIECTBEHHOE, a 3aTEM B 1[EJI0e
urcsio. O6paTuTe BHUMaHNE: JaHHbIE XPAHSATCS B YUCJI0OBOM (hopMaTe, 4TOOBI HX MOKHO
GBITIO UCIOIB30BATD JIJIsT TIOCTPOCHUS KAPTHI PACTIPE/ICJCHUS HACCTCHUSI.

lNony4yeHne KogoB CTpaH

[Ipesk/e yeM nepexoauTh K MOCTPOEHUIO KapThl, HEOOXOAMMO PazoOpaThes ele ¢ OHIM
acrekToM JaHHbIX. THeTpymeHTapuii Pygal 1st paboThi ¢ TeorpaduaecKuMu KapTaMu
OKUJIAeT [OJIyYUTD JAaHHbIE B UETKO ollpe/iesieHHOM hopMare: CTpaHbl J0JKHBI 33/1aBaTh-
Cs1 KOJIaMM CTpaH, a YUCJIECHHOCTh HaceaeHns: — 3HayeHusamu. CyiiecTByeT HeCKOJIbKO
CTaHaPTHBIX HAOOPOB KOJIOB CTPaH, YACTO MPUMEHSIEMBIX TIPH PabOTe ¢ TeOOIUTHYE-
CKVIMU JIAHHBIME; KOJIBI, BKJTIOUEHHbBIEe B population_data.json, coctost 13 Tpex 6yKB, HO
Pygal ucnonpsyer cucremy ¢ AByXOyKBeHHBIMK KogaMu. Hy:KHo HaiiTi crioco6 moury-
YeHUS JIBYXOYKBEHHBIX KOJIOB CTPAH MO WX HAZBAHUSIM.

Kompr crpan Pygal xpansitest B Mojysie 118n (cokpariieHue ot «internationalizations).
B cioBape COUNTRIES nByXGYKBEHHbBIE KOJBI CTPAH SIBJISIIOTCS KIIOUAMMU, & Ha3BaHUS
crpan — 3Ha4eHuAMU. ITOOBI IPOCMOTPETDH KOJbI, UMIIOPTUPYIITE CIOBAPD U3 MO ISt
118n 1 BBIBEJUTE €TO KJIIOYN 1 3HAYCHUA:

countries.py

from pygal.il8n import COUNTRIES
©® for country_code in sorted(COUNTRIES.keys()):
print(country_code, COUNTRIES[country_code])

B nmke for kimouu copTUpyoTes B ajhaBuTHOM Topsizike @. 3ateM rmporpaMma BbIBO-
JIUT KXKIBIN KOJI CTPAHBI M CTPAHY, C KOTOPOW 3TOT KO/ CBI3aH:
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ad Andorra
ae United Arab Emirates
af Afghanistan

zw Zimbabwe

Hanumem ¢yHKIuio, kotopas nepebupaer COUNTRIES ¥ BO3BpAIAeT KOJbI CTPAH.
Dyukius 6yeT pa3MeNaThes B OTAETBHOM MOJYJIE ¢ UMEHEM country_codes, 4TOGBI
ee MOYKHO OBLIIO TO3/IHEE HMITOPTHPOBATE B TPOTPAMMY BU3YATH3AIINN:

country_codes.py

from pygal.il8n import COUNTRIES
O def get_country_code(country_name):
"""Bo3BpawaeT ANA 3ajaHHOW CTpaHbl ee koj Pygal, cocToswuin M3 2 6yKkB.

(2} for code, name in COUNTRIES.items():
(3] if name == country_name:
return code
# Ecnam cTpaHa He HaijeHa, BepHyTb None.
(4] return None

print(get_country_code('Andorra'))
print(get_country_code('United Arab Emirates'))
print(get_country_code('Afghanistan'))

Hazsanme crpansl nepesaercsd (GpyHKIMN get_country_code() u coxpaHsgeTcs B Ta-
pameTpe country_name @. 3aTeM nporpamma nepe61/1paeT napbl «KOoJ—Ha3BaHUEe»
B COUNTRIES @®. Ecau nasBanue CTpaHbI 6y,z[eT HalleHo, (byHKL[I/Iﬂ BO3BpalllaeT KO/
cTpanbl ©, a ecyin HET — TIOCJIE THKJIA nobasJsiercs CTPOKa, Bo3Bpariaoiias None @.
Haxownerr, nmporpamma miepe/iaeT Ha3BaHUS TPEX CTPAH Ui TpoBepKu yHKInu. Kak
U1 OJKUJAJIOCh, IIpOrpaMMa BIBOJAUT TPU /:[Byx6yI<BeHHb1X Koma:

ad
ae
af

[Ipexme ueM mepexopuTh K NCMOJIb30BAHUIO (DYHKIIUH, YIATUTE TPU KOMAH/IBI print
u3 country_codes.py.

3ateMm (pyHKIIMS get_country_code() ummoptupyetcst B world_population.py:

world_population.py

import json

from country_codes import get_country_code

# BblBOL HaceneHuA KaxAow cTpaHel 3a 2010 rog.
for pop_dict in pop_data:
if pop_dict['Year'] == '2010':
country_name = pop_dict['Country Name']
population = int(float(pop_dict['Value']))

o code = get_country_code(country_name)

if code:
e print(code +

"+ str(population))
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(3] else:
print('ERROR - ' + country_name)

[Tocsie n3Biieyenns Ha3BaHUA 1 HAceJIeHUS B code COXPaHAETCSA KO CTpaHbl — WMJIN None,
ecsm Koz Hepoctyrer @. Ecim Koz mosryden, To Ko 1 HaceJIeHHe CTPaHbI BBIBOJATCS KO-
Man10ii print @. Ecii Ko HeJoCTyIIeH, BBIBOAUTCS coobiienue o6 ommbKe ¢ HazBaHeM
CTPaHBbI, JIJIs KOTOPOTO He y/IaJ0Cch HAlTH Ko/ ©. 3amnycrute mporpaMMmy, 1 Bbl YBUIUTE
KOJIbI CTPAH C HACEJIEHUEM Y HECKOJIBKO COOOIIeHUI 06 ommnbKax:

ERROR - Arab World
ERROR - Caribbean small states
ERROR - East Asia & Pacific (all income levels)

af: 34385000
al: 3205000
dz: 35468000

ERROR - Yemen, Rep.
zm: 12927000
zw: 12571000

Our6KY TIPOUCXOIAT O ABYM MpUYHHaM. Bo-mepBbIx, kiaccudukarys B Habope maH-
HBIX He BCEr/Ia OCYIIECTBIISIETCS 110 CTPAHAM; YACTh CTATUCTUKU OTHOCUTCS K PETUOHAM
WJIN 9KOHOMWYECKUM TpyniaM. Bo-BTOPBIX, B YaCTH CTATUCTUKH UCTIOJIB3YETCS IPyTast
3aMMCh TTOJTHBIX Ha3BaHUN cTpaH (Yemen, Rep. BMecTo Yemen). IToka ommycTum ganHbre
CTpaH, BBI3bIBAOIIUE OMUOKU, U TIOCMOTPUM, KaK Oy/IeT BBITJISAETh KapTa ¢ YCIelHO
MPOYNTAHHBIMY JAHHBIMU.

lNocTpoeHue kapTbl MUpa

C MMEIONIMMUCS KOZAMU CTPaH KapTa MUpa CTPOUTCs Jierko u mpocto. B Pygal nmoz-
JIePKUBAETCS THIT [HarpaMMbl Worldmap, yrpommaoniuii paboty ¢ reorpahudecKiuMu
HabopaMu IAHHBIX. B kKauecTBe MpruMepa NCmoIb30BaHst Worldmap MBI CO3IAIUM TIPO-
cTylo kapty ¢ gannbiMu 110 Cesepnoit, Hentpansnoit u I0xHo0it AMepuke:

americas.py
import pygal

O wm = pygal.Worldmap()
wm.title = 'North, Central, and South America’

® wm.add('North America', ['ca', 'mx', 'us'])
wm.add('Central America', ['bz', 'cr', 'gt', 'hn', 'ni', 'pa', 'sv'])
wm.add('South America', ['ar', 'bo', 'br', 'cl', 'co', 'ec', 'gf’,

gy', 'pe’, 'py', 'sr', 'uy', 've'l])
©® wm.render_to_file('americas.svg')
B rtouke @ MbI co3/1aeM IK3EMILISIP Kilacca Worldmap v 3azaeM arpubyT title oObekTa
KapThl. B Touke @ ucrnonab3yercst MeTo/l add (), KOTOPBIH MOJTydyaeT METKY M CITUCOK

KOJIOB CTPaH, Ha KOTOPBIX BbI XOTUTE COCPEAOTOUNThCs. Kask/ibiit BbI30B add () cosyaer
HOBBIII 11BET J11sT Habopa cTpaH ¥ JOOABJISIET HTOT I[BET B CIIUCOK YCJIOBHBIX 0003HAUCHUIT
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B JIEBOI YaCTH AMarpaMMbI ¢ 3aJaHHbIM TeKcToM. Bech pernon CeBepHoii AMepuku Oyier
IIPEe/ICTABJIEH OJTHUM IIBETOM, [IO9TOMY MBI BKJII04aeM KO/bl 'ca’, 'mx' 1 'us' B CIIMCOK,
repeaBaeMblii TepBOMY BbI3OBY add (), /17T €ZIMHOTO TIpe/icTaBIeHns Ha KapTe Kanazbl,
Mexcuku 1 Coenunennbix [ItaToB. 3aTem To ke camoe fesaetcs st crpan LlenTpasn-
Hoit u OxHoit Amepuku.

Metozn render_to_file() B Touke © cosnaet aiis .Svg ¢ 1uarpaMMoii; Bbl MOJKETE OT-
KPBITh 9TOT (il B cBoeM Gpaysepe. Ha monyuenHoii kapre CesepHrast, IleHTpanbHast
n IOsxnas AMepuka BbijiesieHb! Apyrumu 1isetamu (puc. 16.7).

* Morth, Central,

4= < € | Ref) hapter_16fameriexssvg =

North, Central, and South America

North Aserica
W Central Anerica
[l South Aserica

Puc. 16.7. MpocToit ak3emnnsp avarpamMmbl Worldmap

Termeps BbI 3HaeTe, KaK CO3/[aTh KapTy C IBETHBIMEU 00JIaCTSIMU, YCIOBHbIE 0603HA-
YeHUs M aKKypaTHble MeTKH. JJ06aBUM Ha KapTy JaHHbIE [T BBIBOA WHMOPMAIUN
0 CTpaHe.

HaHeceHne 4nCcnoBbIX AaHHbIX Ha KapTy MUpa

Yr00bI TOTPEHUPOBATHCS ¢ HAHECEHUEM YHCJIOBBIX JJAHHBIX HAa KapTy, co3Aaiite KapTy
¢ HacesileHneM Tpex ctpaH CeBepHoit AMepuku:

na_populations.py

import pygal
wm = pygal.Worldmap()

wm.title = 'Populations of Countries in North America’
O wm.add('North America', {'ca': 34126000, 'us': 309349000, 'mx':
113423000})

wm.render_to_file('na_populations.svg")
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Population antries In Horth America - Cheomlum

4= & € D Ref hapher_16/na ] =

Populations of Countries in North America

North Aserica

Puc. 16.8. YvcneHHocTb HaceneHus ctpaH CeBepHoii AMEpUKM

CHayasia Mbl cO3/1aeM 9K3eMILIAP Worldmap 1 Ha3HayaeM 3aroJioBoK. [lasee cHoBa ciely-
€T BBI30B add (), HO Ha 3TOT Pa3 BO BTOPOM apryMeHTe TepelacTcs CJI0Baph BMECTO CITHU-
cka @. CiioBapb coepKUT ABYXOYKBEHHBIE KO/bI cTpaH Pygal (Kitoun) u 4icIeHHOCTD
HaceseHust (3Havens ). Pygal aBroMarnyeckn MCHonb3yeT Yucia st OKPaCKU CTpaH
OT CBETJIbIX (MeHee HACeJIeHHbIE) 10 TeMHBIX (HanboJsiee HacenenHbie). Ha puc. 16.8
IoKa3aHa I10JIy4eHHas KapTa.

ITa KapTa MHTepaKTUBHA: €CJIM Bbl HaBeJleTe yKa3aTeJb MBIIIN Ha Kax/ylo CTpaHy, TO
yBuzuTe ee Hacesenue. J[o6aBum Ha KapTy MOGOJIbIIE JAHHBIX.

MocTpoeHne NOMHON KapTbl HAaCeNeHUs

YT0o0ObI HAHECTH HA KaPTy JAaHHbIE YMCAEHHOCTH HACEJIEeHUs AJsI APYTUX CTpaH, 00-
paboTaHHbIe paHee HaHHBIE HEOOXOANMO TpeoOpasoBath B opmat caosapst Pygal:
¢ IBYXOYKBEHHBIMU KOJaMU CTPaH M YUCIEHHOCTBIO HaceleH s, 00PasyIOUIMMU T1aphl
«kiou—3Hauerne». JlobaBbre ciemyromnii Ko B world_population.py:

world_population.py
import json

import pygal
from country_codes import get_country_code

# Cnucok 3anosiHAeTCA AaHHbIMU.

# MocTpoeHne cnoBapA C AaHHbIMU YUC/IEHHOCTM HaceneHus.
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©® cc_populations = {}
for pop_dict in pop_data:
if pop_dict['Year'] == '2010':
country = pop_dict['Country Name']
population = int(float(pop_dict['Value']))
code = get_country_code(country)
if code:
(2} cc_populations[code] = population

©® wm = pygal.Worldmap()
wm.title = '"World Population in 2010, by Country'
® wm.add('2010', cc_populations)

wm.render_to_file('world_population.svg')

Crauana UMIIOPTUPYeETCS MOMLYJb pygal. B Touke @ cosmaeTcst mycTol coBaph JJIs
XPaHEHUsI KOJIOB CTPaH U YUCJIEHHOCTU HacesleHus B (hopmate, ipuHsaToM Pygal. B tou-
Ke @ U1 TOTy9IeHHBIX KOJIOB CTPOUTCS OUepPeTHON aJIeMEHT cIoBaps cc_populations;
KJIIOUOM TIapBI CTAHOBUTCS KO CTPAHBI, & 3HAUCHNEM — YHNCIEHHOCTD HaceseHns . Taxxke
13 MIPOTPAMMBI YAQJISIOTCS BCe KOMAH/IBI print.

MbI co3aem sK3eMILIsIp Worldmap u 3agaem ero arpuOyT title ©. Ilpu Bbi3oBe add()
nepeiaeTcs CI0Baph ¢ KOJAMU CTPAH U 3HAYEHUSAMU YMCJIEHHOCTH HaceseHus @.
Ha puc. 16.9 uso6paskeHa mojryyeHHast Kapra.

Heckosbko cTpan, /711 KOTOPBIX JJaHHbIE OTCYTCTBYIOT, OKPAIIeHbl B UePHBII I[BET, HO
GOJIBIIMHCTBO CTPAH PACKPAIIEHO B COOTBETCTBUH € pazMepoM Haceserust. [Ipobiaemoit
OTCYTCTBYIOIIUX JJAHHBIX MbI 3aliMeMCs 1103/[Hee B 9TOM IJIaBe, a CHavasa IpuBe/ieM TOH
3aKpacKy B COOTBETCTBUE C HaceJeHeM cTpaH. B Hacrosliee BpeMs Ha KapTe CJAUIIKOM

World Population In 2616, by Cowntry - Chromlam

4= & € D Re fpeefchapter_16/weeld_pepulati =

World Population in 2018, by Country

Puc. 16.9. YucneHHocTb MrpoBsoro HaceneHuns B 2010 roay
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MHOTO CTPaH OKpallleHO B CBETJIble TOHA, a CTPaH ¢ TEMHOI OKpackoii Bcero jBe. KoH-
TPACT MEX/IY OONBITNHCTBOM CTPAH MOTPOCTY HEAOCTATOUYEH JIJIs TOTO, YUTOOBI 3PUTEIh
MOT TIOHSTD, B KaKOW cTpaHe OOJIbIlie W MeHbIIe HacesreHre, YToObI PENTh 3Ty TPO-
6J1eMy, MBI CTPYIITUPYEM CTPAHBI [0 YPOBHSAM HACEIEHUS ¥ OKPACUM KAJKIYIO TPYIITY
110 OT/IEIBHOCTH.

[pynnupoBKa CTpaH No HaceneHuro

Kurait u IHaust 110 4uCIeHHOCTH HACEJIEHUS OTIePEKaIOT BCE OCTATIbHBIE CTPAHBI, T10-
3TOMY Hallell Kapre He xBartaeT Koutpacra. VI B Kurae, u B Ingun npokuBaet cBbliiie
MUJIJIAAP/IA YETOBEK, TOT/Ia KaK B CJIEMYTONel 10 YNCAECHHOCTH HACeJIeHNs CTpaHe —
Coemunennbix IlITaTax — Hacenenue coctasisieT okoso 300 munmnonos. Bmecto Toro
4106l HAHOCUTD Ha JIarpaMMy BCe CTPaHbl B OJHOM IpyIIIe, pasieiM CTPaHbl Ha TPU
ypOBHsT HacesieHust: Meree 10 MuIoHoB, ot 10 MuIHOHOB 0 1 MusLIHapaa u GoJiee
1 mumappa:

world_population.py

# lNocTpoeHne cnoBapsa C AaHHbIMU YUCIEHHOCTWU HacesieHuA.
cc_populations = {}

for pop_dict in pop_data:

if pop_dict['Year'] == '2010':

--snip--

if code:

cc_populations[code] = population

# [pynnupoBKa CTpaH NO 3 YypOBHSAM HaceneHus.
cc_pops_1, cc_pops_2, cc_pops_3 = {}, {}, {}
for cc, pop in cc_populations.items():
if pop < 10000000:
cc_pops_1[cc] = pop
elif pop < 1000000000 :
cc_pops_2[cc] = pop
else:
cc_pops_3[cc] = pop

®e

# MpoBepka KoAWYecTBa CTpaH Ha KaXAOM YpoOBHe.
©® print(len(cc_pops_1), len(cc_pops_2), len(cc_pops_3))

wm = pygal.Worldmap()

wm.title = '"World Population in 2010, by Country'’
X wm.add('e-1em', cc_pops_1)

wm.add("'10m-1bn', cc_pops_2)

wm.add('>1bn', cc_pops_3)

wm.render_to_file('world_population.svg')

YT006bI CrPYIIIMPOBATh CTPAHbI, MbI CO3A€M IIyCTOI CI0BAPh A/ Kax10ii Kateropuu @.
3areMm 1porpamma repebupaer cc_populations U IIpoBepsieT HaceJeHre Kaxk/I0i cTpa-
Hbl ®. BJiok if-elif-else M00ABJISET SIEMEHT B COOTBETCTBYIONIUI cJI0Baph (cc_pops_1,
CC_pops_2 WK cC_pops_3) st KaK/I0H Mapbl «KOJI CTPaHbl—HACeJEeHUES .
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Wiarld Pogulation in 218, by Country - Chromlam

[ wrld Populationin = x
4= & € D Rejf fpeejchapter_16fwerdd_pepulati =

World Populatien in 2018, by Country

1 9-1em
[ 18n-1bn
[ =1bn

Puc. 16.10. YmcneHHocTb MupoBoro HaceneHunst B 2010 rogy

B Touke © BBIBOAMTCS IJIMHA KAXKIOTO CJIOBAPS [JISI ONIPEe/IeHUST PAa3MEPOB I'PYIIIL.
ITpu HaHeceHNH TAaHHBIX Ha uarpaMmy @ Bce TPH TPYIIIbI J0OABJISIIOTCS HA IMATPAMMY
Worldmap. ITpu 3amycke mporpaMMBbl CHaYasa BBIBOSITCS pa3Mepbl BCeX TPYIIIL:

85 69 2

BeiBozi TOKa3bIBAET, UTO CYIIECTBYIOT 83 cTpaH ¢ HaceseHueM MeHee 10 MUJITIOHOB,
69 crpan ¢ Hacesenrem ot 10 MuInoHoB 1o 1 MuImMapaa u gBe ocobbie CTPaHbI
¢ HaceJieHHeM cBbiie 1 Musutnapa. PasomeHue mojrydaercst JOCTaTOUHO PABHOMEPHBIM
JUISL TIOJTyYeHUs cojeprkaTesibHoil kapThl. [TosryyeHHas kapra nusobpasxkena Ha puc. 16.10.

Tpu pasHbIX I[BETa TOMOTrAIOT HOAYEPKHYTh Pa3/Iiunst MEKIY YPOBHIMU HACEICHMUS.
B kasjom 13 Tpex ypoBHEN CTPaHbI OKPAIIUBAIOTCS OT CBETJIOTO0 K TEMHOMY OTTEHKY
B COOTBETCTBUH C POCTOM YNCJIEHHOCTH HACEIEHUSL.

Odopmnenune kapTbl Mnpa B Pygal

[pynmnupoBka ctpan Ha kapre paboraer aGGeKTHBHO, HO [[BETA M0 YMOJTYAHHUIO BbI-
OUPAIOTCs I0BOJILHO CTPAHHO: HATIpUMED, B HaleM npumepe Pygal BoiGupaer cxemy
¢ SIPKO-PO30BbIM 1 3eJIeHbIM 11BeTOM. [[upextusbl opopmienus Pygal momoryt pemnmrnb
POBTIEMY C TIBETAML.

B HoBOI Bepcun MBI cHoBa mpukaxkeM Pygal vcnonb3oBath oqun 6a30BBIi BET, HO
HA 3TOT pa3 BeIGEPEM I[BET U IIPUMEHUM G0Jiee BBIPA3UTEIbHBIE OTTEHKU JIJIST TPEX TPYIII
YUCJIEHHOCTU HaCeIeHU:

world_population.py

import json
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import pygal
O from pygal.style import RotateStyle

# [pynnupoBKa CTpaH MO 3 YpOBHAM HaceseHus.
cc_pops_1, cc_pops_2, cc_pops_3 = {}, {}, {}
for cc, pop in cc_populations.items():

if pop < 10000000:

wm_style = RotateStyle('#336699")
wm = pygal.Worldmap(style=wm_style)
wm.title = '"World Population in 2010, by Country'’

o0

Crunu Pygal xpansitest B MoyJie style, U3 KOTOPOTO MPOrpaMMa UMIIOPTHPYET CTUIIb
RotateStyle @. DTOT KJacc TTOTyJaeT oJ{uH apryMeHT — 118eT RGB B mecTHamarepmy-
HoM (hopmate @. 3arem Pygal BoiGupaet 1BeTa KaykIoil TpyTIIsl Ha OCHOBAHUH TIepe-
maHHOTro 1BeTa. I[BeT B wecmnaduamepuunom gopmame mpeacTaBiser coO0i CTPOKyY
W3 CUMBOJIA PEMeTKU (#), 32 KOTOPBIM CJEAYIOT MIECTh CUMBOJIOB: MTEPBbIE /[BA TIPEJI-
CTaBJIAIOT KPACHYIO COCTABJIAIONLYIO IIBETA, CIEAYIONIME [Ba — 3eJIeHYyI0 U IOCe/[HIe
JIBAa — CUHIOI0. 3HAYEHUsT COCTABJIIONIUX JieskaT B iranazone ot 00 (HyJsieBas MHTeH-
cuBHOCTD) 10 FF (MakcnmasnbHas ”HTEHCUBHOCTD ). B VIHTepHeTe MOKXHO JIeTKO HallTh
PUJIOKEHME 1711 9KCIIEPUMEHTOB C IIBeTaMU 1 IOJIy4eHNsI COOTBETCTBYIONINX 3HAaUCHUI
RGB. IIBer, uctiob3yeMblil B TaHHOM cJiydae (#336699), COAEPKUT HEMHOTO KPACHOTO
(33), uyTh Goubiiie 3eieHOTO (66) 1 erte Gosbine cuero (99). B pesysbrate RotateStyle
Ha3HAYAeTCsT CBETJIO-CHHUHN 6a30BBIH 1IBET IS BBITIOTHEHUS JATLHEHTITNX OTIePaIInii.

RotateStyle Bo3BpalaeT 0ObEKT CTHJISI, KOTOPbIil COXPAHSIETCS B IepeMEHHOI wm_style.
Yr1o6bl UCTIOMB30BATH OGBEKT CTUIS, TIepe/laiiTe €ero B UMEHOBAHHOM apryMeHTe TIPU CO3-
JaHny ax3emiLisgpa Worldmap ©. Ha puc. 16.11 uso6paskena 0OHOBJIEHHAS AUarpaMMa.

[ e-16m
[ 16m-1bn
[ =1bn

Puc. 16.11. Tpu ypOBHS YNCTIEHHOCTU HaceneHusl B 0bLel LIBETOBON TeMe
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CruiieBoe oopmiieHUE TPUAAET KapTe HEeJOCTHBIN BHEIIHNWI BUJI C XOPOIIO Pa3Inyu-
MBIMHU TPYIITIAMU.

OcBeTneHne TeMbl

ITo ymosuanuto Pygal ucrosb3yer Temubie TeMbl ohopmiterust. JIJist iedaTut st OCBETIIIT
CTUJIb CBOUX JarpaMM IIPU IIOMOIIN Kjacca LightColorizedStyle. ITOT KJIacc u3Me-
HsIEeT 00IIYI0 TeMy 0(hOPMIIEHNST THarPaMMBbl, BKJIIOUYast (DOH U METKH, & TAKIKE 1[BETA OT-
nenbHBIX cTpat. YToObI UCTOIL30BATh €0, CHAYaIa HeOOXOUMO UMITOPTUPOBATH CTUIID:

from pygal.style import LightColorizedStyle

3aTeM BBl CMOJKeTe UCTIO0JIhb30BaTh LightColorizedStyle B mporpamMme:

wm_style = LightColorizedStyle

O/1HAKO 3TOT KJIACC HE MO3BOJISET HATIPSAMYIO YIIPABJIATD UCIOJIB3YEMBIM 11BETOM, TT03TO-
My Pygal BeiGupaer 6a3oBblii 1BET 10 yMOIYaHuio. YToObI HABHAYUTD [[BET, UCTIOJIB3YITE
LightColorizedStyle B kauecTBe Ha30BOr0O CTUJIA AJIA RotateStyle. iMnoprupyiire
LightColorizedStyle n RotateStyle:

from pygal.style import LightColorizedStyle, RotateStyle

CospaiiTe cTUIb ¢ UCTIOJB30BaHNEM RotateStyle, HO TiepenaliTe MOTOJHUTETHHBIH
apryMeHT base_style:

wm_style = RotateStyle('#336699', base_style=LightColorizedStyle)

B pe3yabTaTte /i KapTbl UCITOJIB3YETCA CBETJIasA O6HIa}I T€Ma, HO IIB€Ta CTpaH BbI6I/IpaIOT-
Cs1 Ha OCHOBE IIB€Ta, I1€PEITAaHHOI'O B aPTYMEHTE. HpI/I HCIIOJIb3OBAHUM 9TOI'O CTHUJIA Ballln
AruarpaMMbl 6y,7_IyT 60JII)HI€ ITOXOKN Ha CHUMKHM 9KPaHa Ha WJIJTIOCTPAllUAX.
IIoka BbI IKCIIEPUMEHTUPYETE C TTIONCKOM CTUJIEBBIX JUPEKTUB, XOPOIIO MOAXOAATIINX
JULA TeX NN NHBIX BI/ISyaJII/ISBI_II/II;,I, Honpo6yﬁTe HCITIOJIB30BaTh IICEB/IOHMMbI B KOMaH/[aX
import:

from pygal.style import LightColorizedStyle as LCS, RotateStyle as RS

OHpelIeJIeHI/IH CTUJIEH C IICEBAOHNMaMU 11O0JIy4al0OTCA 60]16‘6‘ KOPOTKUMMU:
wm_style = RS('#336699', base_style=LCS)

Kax Bumnre, nake HeGoIBIION HAOOP CTUIEBBIX AUPEKTHB OTKPHIBAET MUPOKUE BO3-
MOKHOCTH JIJIsT YITPABJIEHUST BHEITHUM BHJIOM JHarpaMM u kapt B Pygal.

YNPAXXHEHUA

16-5. Bce cTpaHbl: Ha KapTax, MOCTPOEHHbIX B 3TOM pasgesie, Halla nporpaMma He cMmornia
ABTOMATUYECKN HaWTW ABYXOYKBEHHbIE KOAbI MPUMEpPHO Ans 12 cTpaH. OnpeaenuTe, YTo 3TO
3a CTpaHbl, 1 HaauTe koAbl B cnoBape COUNTRIES. Jo6aBbTe 650k if-elif B get_country_code(),
4TO6bI (PyHKLMSA BO3BpaLLana NpaBusbHble KOAbI A1 STUX KOHKPETHbIX CTPaH:

if country_name == 'Yemen, Rep.'

return 'ye'

elif ...
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PasmecTuTe 3TOT Koa nocne umkna COUNTRIES, Ho mepen komaHpol return None. Koraa ato
6yaeT caenaHo, KapTa CTaHeT 6o/1ee MoHOW.

16-6. BanoBbli1 BHyTpeHHUI npoaykT: ®oHa Open Knowledge Foundation npegoctaBnseT Ha-
60p AaHHbIX C BENMYMHOM BanoBOro BHyTpeHHero mpoaykta (BBI) Mo kaxzol cTpaHe Mupa;
€ro MOXHO 3arpy3uTb no agpecy http://data.okfn.org/data/core/gdp/. 3arpysute Bepcuto 3TOro
Habopa AaHHbIX B (hopmaTe JSON 1 HaHecuTe Ha kapTy BBl kaXxaov CTpaHbl Mypa 3a caMblid Mo-
cnegHuil rog B Habope AaHHbIX.

16-7. BbibepuTe AaHHbIE CaMOCTOSITENbHO: BceMUpHbIN 6aHK NpefocTaBnsieT pasnyHble Habopsbl
[laHHbIX, pa3buTble Mo cTpaHaM. OTkpoiTe cTpanuuy http://data.worldbank.org/indicator/ v Hait-
AnTe Habop AaHHbIX, KOTOPbI MOKaXeTCs BaM WMHTepecHbIM. LlenkHuTe Ha Habope AaHHbIX,
wenkHuTe no ccoblnike Download Data u BbiGepuTe cdopmat CSV. Bbl nosyuute Tpu daiina CSV,
[1Ba 13 KOTOPbIX CHabxeHbl moMeTKoi Metadata; ucnonb3yiite Tpetuii daiin CSV. HanuwwuTe npo-
rpamMMy Ans reHepupoBaHUs CI0Baps; KIo4aMmn CIoBaps SBNSKOTCS ABYXOYKBEHHbIE KOAbI CTPaH
Pygal, a 3HaueHusiIMM — BblbpaHHble BaMu AaHHble U3 daiina. HaHecuTe AaHHble Ha AvarpamMmy
Worldmap 1 ochopmuTe KapTy Ha CBOe YCMOTPEHWE.

16-8. TectpoBaHue Moayns country_codes: Bo BpeMsi pa3paboTku Moayns country_codes Mbl
1Cnosb3oBany kKoMaHAapl print Ans nposepky pabotocnocobHocTv dyHKuUMK get_country_code().
HanuwmTe HopMasnbHbIN TECT Ans 3ToM hyHKLMK, UCMONb3ys MHAOPMaLMo U3 riasbl 11.

NToru

B 570ii To1aBe BbI HayYHJIKCh paboTaTh ¢ ceTeBbIMU HaGOPaMU TaHHbBIX. BbI y3Ha M, Kak
obpabarbiBaTh daiiasl CSV 1 JSON 1 kak u3BjIedb JaHHble, Ha KOTOPBIX BBl XOTUTE CO-
CpenoTOunThCs1. VICTIoIb3yst peasibHble MOTO[HbIe TaHHbIe, BBl OCBOUJIM HOBbIE BO3MOJK-
HocTh paboThl ¢ Oubmorexoit matplotlib, Bkirouast ucnosbsosanue Moy datetime
U BO3MOKHOCTh HAHECEHUsI HECKOJbKUX HAGOPOB JAHHBIX HA OJHY AuarpamMmy. Ber
Y3HAJIH, KaK HAHECTH JJAHHBIE Ha KAPTy MUPA C UCTIO/b30BaHueM Pygal n Kak namMeHUTh
odopmireHre kapT u auarpamm Pygal.

C HaxorureHreM orbiTa pabotsl ¢ daitnamu CSV u JSON BbI cMoskeTe 06pabaThiBaTh
MPAKTUYECKU JIOOBIE JIAHHbIE, KOTOPbIE BaM MOTPebyeTCst IpoaHaIn3npoBaTh. MHorUe
ceTeBble HAOOPBI JAHHBIX MOTYT 3arPysKaThCst XOTs1 ObI B OJJHOM 13 9TuX (hopmartos. [To-
csie paboThl ¢ ATUMHU (hopMaTaMu BaM Takske GyJIeT TPOTIe YCBOUTD ApyTHe (hOpMaTh!
NAHHBIX.

B ciiepyionieii riaBe Bbl HAIIMILETE IPOrPAMMbI J[JIs1 aBTOMATHYECKOro cO0pa JaHHbIX
13 CETEBBIX NICTOYHUKOB, & 3aT€M CO3/IaJINTe BU3YyaInu3alluy 3TUX JJAHHBIX. DTO 3aHITHE
BecbMa MHTEPeCcHOe, ecJIM Bbl paccMaTpUBaeTe TPOrpaMMHUpPOBaHNe KaK yBJIeUeHUE,
1 abCOIIOTHO HEOOXOAUMOE, eCJIM Bbl 3aHUMAaeTeCh IIPOrpaMMUPOBaHKeM 1podeccuo-
HaJbHO.



PaboTa c API

B a710ii r71aB€ BbI HAYYUTECD [TUCATH CIIEIMATI3UPOBAHHbBIE TIPOTPAMMBI JIJIST [IOCTPOEHIIST
BU3YyaJM3alliil Ha OCHOBAaHWUM 3arPy’KeHHBIX UMH JaHHbBIX. Barira mporpamma Oy/er uc-
[0JIb30BaTh MporpaMMHbIi nHTepdeiic (API) Be6-npuIoKeHU 1 aBTOMATUYECKOTO
3ampoca KOHKPeTHOU MHGpopMannu ¢ calita (BMecTo 1esbix ctpanuir). Ilosydennas
uHGopManust GyIeT NCTOMb30BATHCS [T MOCTPOEHUsT BU3yarn3aiii. Tak Kak mpo-
TPaMMBI, HATTMCAHHbIE TI0 TAKOI CXeMe, BCET/Ia UCIOb3YIOT CaMble CBEXKHUE TaHHbIE /7151
MOCTPOEHUS BU3YaIU3AINHI, JaKe TIPH OBICTPO UBMEHSIONUXCS TAHHBIX TT0JYYeHHASA
auarpamMma Beera OyeT OCTaBaThCs AKTYATbHOM.

MNcnonb3oBaHne API Be6-NpunoxxeHni

API BeG-npuiosKeHust TIPeCTaBIsieT coO0H YyacTh BeO-caiiTa, peHasHAYCHHY IO JJIsT
B3aUMOJIEHCTBHSI C IPOrPaMMaMiU, KOTOPbIE UCIIOJIb3YIOT 0COOBIM 00PasOM ITOCTPOEHHBIE
URL-aznpeca ana sanpoca urdopmarmi. [logo0mHble 3apochl Has3bIBAIOTCS GbI306AMU
API. 3anpaiuBaemble aHHble BO3BpallaioTces B ynobHoMm dopmare (Harnpumep, JSON
nin CSV). MHorue npuiioskeHusi, 3aBUCSIINE OT BHEITHUX UCTOYHUKOB JJAHHBIX (Kak
MPUJIOKEHNST, UHTETPUPYIONTUECS € CAUTaAMU COTTMATBHBIX CETEN ), NCTIOJB3YIOT BBI30BBI
APIL.

Git n GitHub

Harra Busyanusanus 6y/et mocrpoeta Ha 6ase nrpopmariu ¢ GitHub — caiita, opratu-
3YIOTIETO COBMECTHYIO PabOTy MPOrpaMMUCTOB HaJl TIpoeKTaMi. M bt Bocrosib3yemcest APT
GitHub mist 3amrpoca undopmaiuu o mpoekrax Python u mociieyronero mocTrpoeHust
MHTEPaKTUBHON BU3YATM3aIIUI OTHOCUTEIbHON TOTYJISIPHOCTH 9THX TIPOeKTOB B Pygal.

Nwms GitHub (Attps://github.com/) npoucxomut ot Git — pacrpeejeHHON CHCTeMBbI
yIIpaBJeHUs BEPCUAMU, KOTOPas II03BOJISIET IIPOrPAMMUCTAM COBMECTHO TPYAUThCS Ha/L
npoektamu. [Tompsosarenn Git ynpasisioT CBOMM MHAMBULYATBHBIM BKJIAJOM B [TPOEKT,
4TOOBI NBMEHEHUS, BHOCUMBIE OJJHIM YEJ0BEKOM, He KOH(MINKTOBAIN C NU3MEHEHUSMH,
BHOCUMBIMU APyTMMU JoabMu. Korja Bbl peaiusyere HOBYI0 BO3MOKHOCTD B IIPOEKTE,
Git oTciexxuBaeT UI3MEHEHWs, BHECEHHBIE B KK /bl (haiin. Ecsii HOBBIN KO yCIenHO
paboTaert, Bbl 3akpeniseme BHeceHHbIe naMernennst, n Git 3anmcbiBaeT HOBOE COCTOSTHIE
npoekta. Eciu e Bbl J0IyCTHIM OIIMOKY M XOTUTE OTMEHUTD BHECEHHDIE H3MEHEHUS,
Git mo3BOJIAET JTErKO BEPHYTHCA K JTIOOOMY M3 IPEABIAYIINX PabOUNX COCTOAHUIA.
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(3a morosiHUTEIBHO MHGOPMaIUeii 06 yIpaBIeHIH BEPCUSME C UCTIOb3oBaHreM Git
obparaiitecs K npunoxenuto I.) TIpoexrst GitHub xpausitest B penosumopusix, conep-
JKAIUX BCE PECYPCHI, CBSIBAHHBIE C TIPOEKTOM: KOJI, TH(OPMAITHTO O IPYTUX YIACTHUKAX,
BCe MPOGJIEMBI UK OTYETBI 00 OTMTHOKAX ¥ T. 1.

Ecim npoekt upasutcs nosbsosaresaym GitHub, To nospsosaren MoryT «mocraBuTh
3BE3/y», 4TOOBI IPOAEMOHCTPUPOBATDH CBOO MOEPKKY U CIEIUTH 32 TIPOEKTAMH,
KOTOPbIE MOTYT UM TIPUTOAUTHCS. B 2TO¥ Ty1aBe MBI HAITUIIIEM TIPOTPAMMY JIJISI aBTO-
MaTUYecKoii 3arpysku uxdopMalyu o npoektax Python ¢ HanGoabIM KoJaMIeCTBOM
3Be3/ Ha GitHub, a 3atem noctpounM cosiepikaTeIbHYI0 BU3YaIU3aIII0 TAKIX TIPOEKTOB,

3anpoc AaHHbIX C UCMOJb30BaHMEM Bbli30BOB API

GitHub noznep:xusaer API (1iporpammubIii mHTEpdeEIic) st 3arpoca pasHoobpasHoil
uHdopMaiy 1mocpeacTBoM Bbi3oBoB API. UToObI IIOHATD, KaK BLIMIAAUT Bbi3oB AP,
BBEJIUTE CIEMYIONMH apec B aipecHoil cTpoke cBoero 6paysepa u Hakmure Enter:
https://api.github.com/search/repositories?q=1anguage:python&sort=stars
ITOT BHI30B BO3BpaIaeT KoJamdecTBo mpoektos Python, pasmemmennbix Ha GitHub B Ha-
CTosIIIee BPeMsl, a TakKe MH(MOPMAIHIO O CAMBIX TIOTYJISIPHBIX perto3utopusix Python.
PaccmoTpuM BbI30B HOApOOHEe: TIepBast Yacth https://api.github.com/ nepenaer 3a-
npoc yactu caiita GitHub, orseuaromnieii na soizoBbl API. Cienyiomast yactsb, search/
repositories, npukasbiBaet API mpoBectu mouck 1o BceM periosutopusim B GitHub.

BomnpocuTenbHblil 3HAK TIOCTIE 7epositories O3HaYaeT, YTO Mbl coOUpaeMcs nepeaaTh
apryment. CumsoJ g o6osHauaer 3anpoc (Query), a 3HaK paBeHCTBa HAYMHAET Olpe-
nesere 3anpoca (g=). Beipaskenue language:python yxaspiBaer, 4TO 3allpaliiBaeTcst
nHGOPMAIIHS TOJBKO TI0 PETIO3UTOPHUM, /IS KOTOPBIX OCHOBHBIM S3BIKOM yKa3aH
Python. 3asepiuatomniast yactb, &sort=stars, COPTUPYET HPOEKTHI 110 KOJMYECTBY TIPH-
CBOEHHDbIX M 3Be€3/1.

B cuienyiomem pparmenTe npuBejieHbl HECKOJBKO HAYAJAbHBIX CTPOK OTBeTa. BeposTHo,
110 BUJIY OTBETA BBI ysKe MOHsH, uTo aToT URL-aapec He mpeaHasHAYeH JJist OObITHBIX
[I0JIb30BaTeJIe.

"total_count": 713062,
"incomplete_results": false,
"items": [
{
"id": 3544424,
"name": "httpie",
"full_name": "jkbrzt/httpie",

Kak BUIHO U3 BTOPOIT CTPOKHU BBIBOJ/IA, Ha MOMEHT Haricanust kuuru Ha GitHub 6bu10
Haiigeno 713 062 npoektos Python. 3Hauenue "incomplete_results" paBHo false,
a 3HAUWT, 3arpoc ObLT 06paboTan yererHo (MHGOPMAIIUS He ABJISETCsT HelmoIHoi). Ecm
6ot y GitHub Bosauksu ipobiieMst ¢ mosHoit 0OpaboTtkoii 3arpoca API, To B aToM 110J1€
6b110 ObI BO3BpallleHO 3HaUeHMe true. BosBpaiiiaeMbie JaHHbBIE OTOOPAKAIOTCS B CIIUCKE
"items" ¢ nmH(OpMAIKEN 0 caMbIX MOMYJIAPHBIX IpoekTax Python na GitHub.
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YcTaHoBKa nakeTa requests

[TakeT requests mpegocTaBisgeT yA0OHbIE CPEICTBA IS 3apoca MHGMOPMAITIHN € CafiToB
u3 iporpamm Python u ananusza nosrydeHHbIX OTBETOB. UTOOBI yCTAHOBUTH requests,
BBEINTE KOMAHY CJIEYIONIeTo BU/A:

$ pip install --user requests

Ecot BBI eltie He MCTIOMb30BaIM pip, 06paTnTech K paszieny «¥Y cranoBka maketos Python
C UCNOJIb30BaHUeM pip» Ha ¢. 227. (Bo3aMo:kHO, BaM IPUIETCS UCIIONb30BATh JIPYTYIO
BEPCUTO KOMAH/IbI B 3aBUCUMOCTH OT KOH(UTYPAITH CUCTEMBL. )

O6paboTka oTBeTa API

Tenepp MBI HAIIUIIEM IIPOrPaMMy, KoTopas BbigaeT Bbi3oB API nya moucka na Github
mpoexToB Python ¢ HanbGOIBITIM KOTIMTIECTBOM 3BE3IT:

python_repos.py
© import requests

# Co3paHue Bbi3oBa API M coxpaHeHue oTBeTa.
® url = 'https://api.github.com/search/repositories?q=1language:python
&sort=stars’
r = requests.get(url)
print("Status code:", r.status_code)

o0

# CoxpaHeHue oTBeTa API B nepemMeHHON.
© response_dict = r.json()

# 06bpaboTKa pe3ynbTaToB.
print(response_dict.keys())

B Touke @ nMnopTupyeTcs MOIyJIb requests. B Touke @ URL-aznpec BezoBa API co-
XpaHsIeTCs B IepeMEHHOI, TIOCJIe YeTro MO/IYJb requests MCITOJb3YeTCs IJIsT BbI30Ba ©.
Mbri BbI3BIBAEM MeTO get () u nepegaeM emy URL, a 06bekT oTBeTa cOXpaHseTcs
B epeMeHHOM r. OGBEKT 0TBeTa COMEPIKUT aTPUOYT status_code, B KOTOPOM XPAHUTCST
MPU3HAK yCTeNHoro BeimoaHenns 3anpoca. (Kox 200 — mpusHak ycmenHoro oTsera.)
B rouke @ mnporpamMma BbIBOJIWT 3HaYeHUe status_code, 4TOOBI BbI MOTJIH YOEAUTHCS
B TOM, UTO BbI30B ObLIT 00paboTaH YCIIEIIHO.,

API Bosspamaet nagopmaiuio B hopmate JSON, oaToOMy B TporpaMMe UCIIOTb3YeTCs
Metoz json() © s mpeobpasosanua nHMGOpManuu B cioBapb Python. Ilomydenbrii
CJI0Bapb COXpaHsieTcs B lepeMeHHoi response_dict.

Haxownerr, mporpaMMa BBIBOAWT KJIIOYH CJI0Baps response_dict, 1 MBI BUANM CIEY-
1onee:

Status code: 200
dict_keys(['items', 'total_count', 'incomplete_results'])

Koz craryca 200 o3nauaer, uto sarpoc 611 06paboran yenenrno. CjaoBapb 0TBeTa co-
JIEP’KUT BCEro TPU KJtoua: ‘items’, 'total_count' u 'incomplete_results'.
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NPUMEYAHME
Moao6Hble MPOCTbIE BbI30BbI A0/HKHbI BO3BPaLLaTh MOJHLIA Habop pesy/bTaToB, MO3TOMY 3Haue-

HU1e, cBA3aHHOE C 'incomplete_results’, MOXHO AocTaTouHO 6€30MacHo UrHopuMposaTb. Ho, ecnu
Ballla NporpaMMa BblaaeT 60siee CIOXHbIE Bbi30Bbl API, 0643aTe/IbHO NMPOBEPANTE 3TO 3HAUEHME.

PaboTa co croBapeM OTBETA

Wraxk, nosrydyennast npu BeizoBe API nndopmarius xpanurces B cioBape, 1 Mbl MOXKEM
3aHATHCA PabOTON ¢ aHHbIMU. /I Hauaa NOCTPOUM CBOJKY ¢ OOOOIEHHBIMU CBE/Ie-
HUSIMH — 9TO TIO3BOJIUT YOEIUTHCS B TOM, UTO BBI30OB BEPHYJI OKUIaEMYI0 MH(DOPMATIHIO,
U MIEPENTH K aHAIN3Y WHTEPECYONINX JaHHBIX.

python_repos.py
import requests

# Co3paHue Bbi3oBa API u coxpaHeHue oTBeTa.

url = 'https://api.github.com/search/repositories?q=1anguage:python&sort=stars’
r = requests.get(url)

print("Status code:", r.status_code)

# CoxpaHeHue oTBeTa API B nepemeHHOi.
response_dict = r.json()
©® print("Total repositories:", response_dict['total_count'])

# AHanW3 uMHGOpMaLMM O penosnTopuax.
® repo_dicts = response_dict['items']
print("Repositories returned:", len(repo_dicts))

# AHanM3 nepBoro peno3uTopuA.

repo_dict = repo_dicts[@]

print("\nKeys:", len(repo_dict))

for key in sorted(repo_dict.keys()):
print(key)

900

B touke @ BBIBOAUTCS 3HAUCHNME, CBSI3aHHOE ¢ 'total_count', KOTOPOE MPECTABISAET
obitee KosmuectBo penosuropres Python B GitHub.

3HaueHue, CBSI3aHHOE C 'items', npejcTaBsieT 0060 CITMCOK CO CIIOBAPSIMU, KayKIBIN
13 KOTOPBIX COMEPKUT Aanibie 06 oamnom pernogutopun Python. B Touke @ 5T10T criucok
cJIoBapeii coxpanseTcs B repo_dicts. 3aTeM mporpaMMa BBIBOJUT JUIMHY repo_dicts,
4TOOBI TIOJIB30BATE/b BUEI, 110 KAKOMY KOJUYECTBY PEMIO3UTOPUEB UMeEETCsT HH(BOP-
Malus.

Yro6bl OMYIUTD EPBOE TPEACTaBIeHIEe 00 HHPOPMAIINHT, BO3BPAIEHHON MO KasKIOMY
Perno3nTopuIo, MporpamMma n3BJeKaeT IepBblii aJ1eMeHT U3 repo_dicts 1 coxpaHsieT ero
B repo_dict ©. 3arem nmporpaMMa BBIBOJIUT KOJUIECTBO KJTIOUEH B CIOBape — 9TO 3HaA-
yeHue onpezensier oobeM noctymHoil uHbopmaryn @. B Touke © BIBOSTCS BCe KIIOUH
CJIOBapSt; 10 HUM MOKHO TTOHSATD, Kakasg MH(OPMaIKs BKIOYEHA B OTBET.

s CBOJAKHN HAYMHAET BbIPUCOBBIBATHCSA 6oJiee ueTKas KapTuHa IMOJIY4€HHDBIX JaHHBIX!

Status code: 200
Total repositories: 713062
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Repositories returned: 30

O Keys: 68
archive_url
assignees_url
blobs_url
url
watchers
watchers_count

API GitHub Bosspariaer mogpobHyo nHGOPMAIHIO 0 KayKIOM PEO3UTOPUN: B repo_
dict 68 kurioueit @. I[IpocMOTp KITIOUEH aeT peicTaBAeHIEe O TOM, KaKyio HH(POPMAITIIO
MOXKHO U3BJieub 0 mpoekTe. (UToObl y3HATh, KaKyI0 MHGOPMAIMIO MOKHO ITOJYYUThH
yepes API, cienyer 160 IpounTaTh JOKYMEHTALMIO, 1100 IPOaHATU3UPOBATH HH(POP-
MAITUIO B KOJI€, KAK MBI U TIOCTYIIAEM. )

[Ipountaem 3HaUEHNST HEKOTOPBIX KJTIOUel repo_dict:

python_repos.py

# AHanM3 MHOOPMALMM O penos3nTopuAx.
repo_dicts = response_dict['items']
print("Repositories returned:", len(repo_dicts))

# AHanu3 nepBoro penosuTopus.
repo_dict = repo_dicts[0]

print("\nSelected information about first repository:")
print(‘Name:', repo_dict[‘'name’'])

print(‘Owner:"', repo_dict['owner']['login'])
print(‘'Stars:', repo_dict['stargazers_count'])
print('Repository:', repo_dict['html_url'])
print(‘Created:', repo_dict['created_at'])
print(‘Updated: ', repo_dict['updated_at'])
print('Description:’, repo_dict['description’'])

o o0

B niporpamme BBIBOJISTCST 3HAUEHUSI, CBSI3AHHbIE C HEKOTOPBIMU KJIIOYaMU CJIOBApsI Tiep-
BOTO penosutopust. B Touke @ BbIBOAUTCS UMST TIpoeKTa. Biiamesnbiia mpoekTa mpecTas-
JISIET TEJIBII CJIOBAPD, TOATOMY B TOUKe @ KJIIOY owner MCHOJIB3YETCs JIsT 0OPAIIEHsT
K CJIOBapIO, TIPEICTABIISIONIEMY BIAIEIIbIIA, TOCJIE YeTO KI0Y login MCIOTb3yeTCst st
MOJIy4€eHUsT PETUCTPAIIMOHHOTO UMEHH BJIafiesiblia. B Touke © BBIBOAMTCS KOJTUYECTBO
3Be3l, 3apaboTanubix npoextoM, 1 URL penosuropus GitHub npoexra. [lanee BbIBO-
JIATCST JIaTa cosfanus @ u mocaeHero oOHOBIEHUS perosuTopust . B 3aBepiieHne
BBIBOJIUTCSI OIMCAHUE PEITO3UTOPHUS; BEIBO/ I0OJKEH BBITJISIZIETh TIPUMEPHO TaK:

Status code: 200
Total repositories: 713065
Repositories returned: 30

Selected information about first repository:
Name: httpie
Owner: jkbrzt
Stars: 16101



Mcnonb3oBaHue API Be6-NpUIoXeHU 367

Repository: https://github.com/jkbrzt/httpie

Created: 2012-02-25T12:39:13Z

Updated: 2015-07-13T14:56:41Z

Description: CLI HTTP client; user-friendly cURL replacement featuring
intuitive UI, JSON support, syntax highlighting, wget-like downloads,
extensions, etc.

W3 BbIBOMA BUAHO, YTO HA MOMEHT HAIMCAHUS KHUTH CAMBIM «3BE3/[HBIM» IIPOEKTOM
Python na GitHub 65wt ipoext HTTPie, BiajiesibiieM KOTOPOTO SIBJISIETCST TTOJIb30BATE b
jkbrzt, 1 3Be311b1 aTOT TIPOEKT MOy 4nI Gostee yem ot 16 000 osbsoBareseit GitHub. Mer
BuanM URL penozutopus nmpoexrta, gaty co3manus (¢despanb 2012 1.) u To, 4TO IPOEKT
HezaBHO 0OHOBJIsLICs. Hakorerr, 13 onmcanus caenyet, uto HTTPie moMoraer BbigaBaTh
Bbi30Bbl HTTP us tepmunana (CLI — coxpamenne or «Command Line Interfaces,
TO ecTb «uHTePGhENc KOMAHIHON CTPOKHS ).

CBoAKa CaMbIX NOMyNsipHbIX PENO3UTOPUEB

ITpu mocTpoeHUN BU3YATU3AIMK STUX JaHHBIX HA JUAarpaMMy HEOOXOIMMO HAHECTH
6oJiee OHOTO peno3uTopust. Hamuiiem UK 71t BBIBOAA HH(MOPMAIMK O KAyKIOM Pe-
MO3UTOPUH, BO3BPaIlaeMOM BbI30BOM API, 4T00bI Bce 9TH PEMO3UTOPUE MOKHO OBLIO
BKJIOUUTH B BU3YaJIU3aINIO:

python_repos.py

# AHanu3 uHdopMaLuM O PEerno3nUTOpUAX.
repo_dicts = response_dict['items']
print("Repositories returned:", len(repo_dicts))
©® print("\nSelected information about each repository:")
® for repo_dict in repo_dicts:
print(‘\nName:', repo_dict['name'])
print('Owner:', repo_dict['owner']['login'])
print('Stars:', repo_dict['stargazers_count'])
print('Repository:', repo_dict['html_url'])
print('Description:', repo_dict['description'])

B Touke @ BBIBOAMTCS MPUBETCTBEHHOE co0bTIeHe. B Touke @ mepebuparoTcst Bee
cJI0Bapu B repo_dicts. BHyTpH 1I1K/Ia BBIBOAUTCS UM KasKJOT0 IIPOEKTA, €ro BJlajiediell,
kosmmyecTBo 3Be3], URL na GitHub u kparkoe onucanue npoekra:

Status code: 200
Total repositories: 713067
Repositories returned: 30

Selected information about each repository:

Name: httpie

Owner: jkbrzt

Stars: 16101

Repository: https://github.com/jkbrzt/httpie

Description: CLI HTTP client; user-friendly cURL replacement featuring
intuitive UI, JSON support, syntax highlighting, wget-like downloads,
extensions, etc.
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Name: django

Owner: django

Stars: 15028

Repository: https://github.com/django/django

Description: The Web framework for perfectionists with deadlines.

Name: powerline

Owner: powerline

Stars: 4315

Repository: https://github.com/powerline/powerline

Description: Powerline is a statusline plugin for vim, and provides
statuslines and prompts for several other applications, including zsh, bash,
tmux, IPython, Awesome and Qtile.

B atux pe3yJibTaTaX BCTPEYAIOTCA MHTEPECHDIE IIPOEKTbI; BO3MOKHO, BaM CTOUT IIpU-
CMOTPETbCA K HEKOTOPbIM M3 HUX... Ho ne yBHeKaﬁTECb, ITIOTOMY 4YTO MbI c061/1paeMc;1
CO3/1aTh BU3yaJIN3aI110, KOTOPasa CYIMECTBEHHO YIIPOCTUT YTEHNE PE3YJJIbTATOB.

MpoBepka OrpaHNYeHM YacToTbl 0bpalleHnii API

Muorue API orpaHuuuBaT 4acToTy 0OpaIleHIil; HHAaue TOBOPS, CYIIECTBYET MPeaest
IUIST KOJTMYECTBA 3ATIPOCOB B OTIPEIEIEHHBIN TPOMEKYTOK BpeMenn. UToObI y3HATD,
He npubauxaerech au Bbl K orpanudenusam GitHub, BBeaure B Gpaysepe aapec
https.//api.github.com/rate_limit. Bbl mojiy4nTe OTBET, KOTOPbIN BHITJISANUT IIPUMEPHO TaK:

{
"resources": {
"core": {
"limit": 60,
"remaining": 58,
"reset": 1426082320
1
"search": {
"limit": 1e,
"remaining": 8,
"reset": 1426078803
}
s
"rate": {
"limit": 60,
"remaining": 58,
"reset": 1426082320
}

o000

}

B aTuX aHHBIX HAC HHTEPECYeT YacToTa obparieHnii ajist morckosoro API @. B Touke @
BU/THO, UTO MIpeieTbHast yacToTa coctaniseT 10 3ampocoB B MUHYTY M UTO Ha TEKYIILYIO
MUHYTY OCTaJIOCh elile 8 3anpocoB ©. 3HaueHue reset npezcrapiser Unix-epems, nam
anoxanvroe epemst (ANCIIO CeKyH, rpotneamnux ¢ noayHoun 1 susapst 1970 roxa) mo-
MEeHTa, Kor/ia mpousoiiger copoc KBoTsl @. TIpu 1OCTHKEHNHT TIPEIETBHOTO KOJNYeCTBA
obpalieHuii Bbl MOJIyYUTE KOPOTKUIT OTBET, YBEAOMJISAIONMIA O IOCTUKEHUN TIpe/iesia
API. Ecii BBI JOCTUTHETE IIPEZEIa, IPOCTO MOLOKINTE, II0Ka KBOTa OyaeT cOpoIeHa.
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MPUMEYAHMUE

MHorne API TpebytoT perncrpaumm u nonyyenus kntoda API ans coBeplieHMsi BbI30BOB. Ha MOMeHT
Hanucanus ana GitHub Takoro TpeboBaHus He 6bin0, HO, ecnu Bbl NonyunTe Koy API, npeaensHas
yacToTa obpalleHWii ANs BaWMX NPOrpaMM 3HAUMTENBHO YBENUYMUTCS.

Bu3yanunsaumsa penosnTopues C UCMOSIb30BaHNEM Pygal

Ternepn, ¢ HogBIEHNEM MHTEPECHBIX TAHHBIX, MbI HOCTPOUM BU3YaJIU3AIUIO, IEMOHCTPHU-
PYIOIIYIO OTHOCHTENBHYIO MOMYJISIPHOCTD 11poekToB Python B GitHub. Msl moctpoum
MHTEPAKTUBHYIO CTOJOTIOBYIO IHATPAMMY: BBICOTA KAKIOTO CTOMOMA OYIET TIPeCTaB-
JIITh KOJIMYECTBO 3Be371 y mpoekTa. [1esruok Ha cTosbiie 6yeT OTKPBIBATH JOMAIITHIOI0
crpanuity mpoekrta Ha GitHub. TTepBast mombITKa BBITJSANUT TAK:

python_repos.py

import requests
import pygal
from pygal.style import LightColorizedStyle as LCS, LightenStyle as LS

# CospaHue Bbi3oBa API M coxpaHeHue oTBeTa.

URL = "https://api.github.com/search/repositories?q=1anguage:python&sort=star’
r = requests.get(URL)

print("Status code:", r.status_code)

# CoxpaHeHue oTBeTa API B nepemeHHOi.
response_dict = r.json()
print("Total repositories:", response_dict['total_count'])

# AHanu3 uHPopMaLUM O PEerno3UTOpUAX.
repo_dicts = response_dict['items']

©® names, stars =[], []
for repo_dict in repo_dicts:
(2} names.append(repo_dict[ 'name'])
stars.append(repo_dict[ 'stargazers_count'])

# MocTpoeHne BM3yanusauuu.

my_style = LS('#333366', base_style=LCS)

chart = pygal.Bar(style=my_style, x_label rotation=45, show_
legend=False)

chart.title = "Most-Starred Python Projects on GitHub'

chart.x_labels = names

o0

© chart.add('', stars)
chart.render_to_file('python_repos.svg')

Crauasia UMIIOpTUpYyeTCs MOy Ib pygal u crunu Pygal, neobxoanmbie aist ohopmiieHust
JIarpaMMbI. 3aTeM BBIBOIUTCS CTaTyc OTBeTa Ha Bbi3oB API 1 obiiee KosmmuecTBO 06Ha-
PYKEHHBIX PEIO3UTOPHER, YUTOOBI MbI CPa3y Y3HAIU 0 BOSMOKHO# TpobJIeMe ¢ BBI30BOM
API. Nndopmaiius 0 KOHKPETHBIX BO3BPAIIEHHBIX ITPOEKTAX YiKe He BBIBOAUTCS, TIOTOMY
9TO 9Ta nHGOPMAII 6y/IeT BRIOUEHA B BU3YaTH3AIHIO.

B Touke @ co31a0TCs ABA Y CTHIX CIFICKA /IJIST XPAHEHU JAHHBIX, BKITIOYAeMBIX B JHa-
rpammy. Ham moHa1o6UTCs MMt Kask/I0To MpoeKTa (11 TOMETKH CTOJMGIOB) U KOJIuYe-
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CTBO 3BE3/I, OMPE/EISIONIEE BEICOTY CTOIONOB. B 1UKIIe MMsT KaxK/I0TO MPOEKTa U KOJIH-
YeCTBO 3B€3/] IPUCOEANHSIOTCS K COOTBETCTBYIONIEMY CITUCKY @.

3aTeM [porpaMma oripe/iesisieT CTUJIb C UCIIOJIb30BanueM Kiacca LightenStyle (1ices-
JIOHUM LS) Ha Oase TEMHOro OTTeHKa cuHero 1Beta ©. Takske mepegaercs apry-
MeHT base_style /id UCIIOJIb30BaHUS Kjacca LightColorizedStyle (1iceBoHUM
LCS). Metoz Bar() co3maer IPOCTYIO CTOJIOLOBYIO AMarpaMMy, KOTOPOU IepeaaeTcs
cTuab my_style @. Taxke mepenaioTcst elie JBa CTUJIEBBIX apIyMEHTa: METKU TT0BO-
pauymBaoTCs 1M0J 45 rpaaycoB K ocu x (x_label_rotation=45), a yciaoBHbie 000-
3HA4YEHU CKPBIBAIOTC, IIOTOMY YTO HA AUArPaMMy HAHOCHUTCS TOJIbKO OJHA CEPUI
naHHbIX (show_legend=False). 3areM Ha3HAYACTCS 3arOJIOBOK JarpaMMbl, a aTpudyTy
x_labels npucBanBaeTcs CIIICOK names.

Tax Kak METKHU J17Is1 9TOI CePUU JAHHbIX He HY KHBL, IIPH J00aBIeHIN JaHHbIX © BMeCTO
METKHM TiepeiaeTcst mycrast cTpoka. I[loryueHHast fuarpaMmma m3obpaskena va puc. 17.1.
MpbI BUIM, UTO HECKOJIBKO TIEPBBIX MTPOEKTOB CYTIECTBEHHO MOTYJIsIpPHEE OCTAJIbHBIX,
HO BCe 9THU IIPOEKThI 3aHMMAIOT BasKHOE MECTO B 9KocucTeMe Python.

[ Mstk2arred Pythen | W
4 O D Feftemefshmattes/pocichapter_|Timthon rpsing =

Most-Starred Pythen Prejects on GitHub
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Puc. 17.1. MpoexTbl Python Ha GitHub ¢ HanbonblKMM KonMuecTBOM 3Be34

[opaboTka gnarpamm Pygal

Hemnoro popaboraem ctusnesoe odopMiaeHne guarpaMMbl. Mbl cobupaemcest BHECTH
HECKOJIbKO PasHbIX HACTPOEK, II09TOMY /U HayaJla CJlerka U3MEHUM CTPYKTYPY KOJa:
CO3IauM KOH(DUIYyPALMOHHBIN 00BEKT, KOTOPBII COAEPKUT BCe HACTPOIIKY, IepeaaBa-
emble Bar():

python_repos.py
# MocTpoeHne BM3yanusauuu.

my_style = LS('#333366', base_style=LCS)
©® my_config = pygal.Config()
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® my_config.x_label_rotation = 45
my_config.show_legend = False
my_config.title_font_size = 24
my_config.label font_size = 14
my_config.major_label_font_size = 18
my_config.truncate_label = 15
my_config.show_y_guides = False
my_config.width = 1000

chart = pygal.Bar(my_config, style=my_style)
chart.title = "Most-Starred Python Projects on GitHub'
chart.x_labels = names

(-]

(NN )

chart.add('', stars)
chart.render_to_file('python_repos.svg")

B rouke @ cosmaercs sx3eMIuisp kiaacca Pygal Config ¢ umenem my_config; usmeHe-
Hue aTpuOyTOB my_config NpuUBeAeT K M3MEHEHUIO BHEIIHETO BUa AuarpaMMbl. Mbl
3ajaeM JBa arpubyTta x_label_rotation u show_legend @, KoTOpbIC paHee TepeaBa-
JINCh B BUJIe UMEHOBAHHBIX aPTYMEHTOB TP CO3/IaHNH K3eMILIsipa Bar. B Touke ©
Ha3HAualoTCs pa3Mephl MpudTa IJIsl 3ar0J0BKa AUATrPAMMBI, IOTIOJTHUTEIbHBIX U OC-
HOBHBIX MeTOK. K 0TTOTHUTETbHBIM METKaM Ha 3TOU [uarpaMMme OTHOCSITCS UMeHa
MIPOEKTOB 10 OCHU X ¥ GOJBIIUHCTBO Yrces 0 och . OCHOBHBIMU METKAMMU SIBJISTIOTCSI
TOJIKO METKH OCH Y AJIs1 fesieHuii, kpatHbix 5000 3Be3gaM. DT METKHU JOJIKHBL ObITh
GoJiee KPYMHBIMHU, TIO9TOMY MBI Ha3Ha4aeM UM JIPyroii pasmep mpudra. B Touke @
aTpulbyT truncate_label MCIOJB3YeTCs JIsI COKPAILEHUs JIMHHBIX UMEH IIPOEKTOB
1o 15 cumBouios. (Eciu naBecTn ykasaTesib MBIIIN Ha COKPAIIIEHHOE UMST IIPOEKTa, Ha
JKpaHe TOSIBJSIETCS MOJCKa3Ka € MOJHBIM UMEHEM.) 3aTeM Mbl CKPbIBA€M TOPHU30H-
TaJIbHbIE JIUHUY Ha rpaduke, 3a1aBas arpudyTy show_y_guides 3HaueHue False ©.
Hakonell, B Touke ® HazHayaeTCsa MIMPHHA JuarpaMMbl 1 Oojee ah(HeKTUBHOTO
HCTIOJTh30BAHUST IOCTYITHOTO MecTa B Gpaysepe.

Teneps 11pu co3annu sK3eMILIsIpa Bar @ Mbl 1iepejjaeM my_config B I1epBOM apryMeH-
Te; TakUM 06Pa3oM, OIUH apTyMEHT TIepPelaeT Cpasy Bce HaCTPONKN KOH(MUTYpaIUH.

% Mt Ramed Pythen | 0
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Puc. 17.2. inarpamMma c yny4dweHHbIM 0hOpMIEHNEM
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[Tpu sxeranum B my_config MOKHO BHECTH CKOJIBKO YTOJTHO CTHJIEBBIX M KOH(UTYpaIu-
OHHBIX U3MEHEHMH; CTPOKa @ OT 3TOro He usMenntes. Ha puc. 17.2 usobpaskena aua-

rpaMMa C UI3MEHEHHBIM O(l)OpMJIEHI/IeM.

[lobaBneHve noacKasok

B Pygal npu naBeieHnu yxasatesist MBIIIH Ha OTIETbHbIH cTOTOEI 0TOOpaskaeTcst mHbOp-
MAITHst, KOTOPYTO 9TOT CTOJIOEIT ITPeNCTaBsAeT. B TeKyIeil Bepcun sKpaHHast n00CKa3Ka
(tooltip) orobpasxaer KoMuecTBO 3Be3/] MpoeKkTa. /laBaiite CO3/aMM HECTAHAAPTHYIO

[I0JICKa3Ky, KOTOpasi Takske OyeT BBIBOAMTD OIMCAaHUE KaxkKI0r0 IPOEKTa.

PaccMoTpuM KOpOTKHUIL TpUMep, B KOTOPOM KasK/[blil 13 TIEPBBLIX TPEX IPOEKTOB BbIBO-
IIATCST OTAETBHO, C TIepeaveil HeCTaHAAPTHBIX METOK JIJIsT KaXKI0TO cTos61a. 151 5T0r0

METOLY add() CJIeNyeT 1epeaBaTb CIIMCOK CJIOBapefI BMECTO CITHCKa 3HAYEHUI:

®oe

(3]

bar_descriptions.py
import pygal
from pygal.style import LightColorizedStyle as LCS, LightenStyle as LS

my_style = LS('#333366', base_style=LCS)

chart = pygal.Bar(style=my_style, x_label_rotation=45, show_legend=False)
chart.title = 'Python Projects'

chart.x_labels = ['httpie', 'django', 'flask']

plot_dicts = [
{'value': 16101, 'label': 'Description of httpie.'},
{'value': 15028, 'label': 'Description of django.'},
{'value': 14798, 'label': 'Description of flask.'},

]

chart.add('', plot_dicts)
chart.render_to_file('bar_descriptions.svg')

4 en 1T =

Python Projects

Description of httpie.|

16181

£ Y e

Puc. 17.3. C kaxapiM CTONOLOM CBA3bIBAETCS HECTAHAAPTHas NOACKa3Ka
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B rouke @ ompenesnsieTcs CIIUCOK ¢ UMeHeM plot_dicts, KOTOPBIN COMEPKUT TPU
cioBapst: st npoekta HTTPie, mist mpoexrta Django u st npoekra Flask. Kaskmprit
CJIOBApb COEPIKUT JiBa KJrova: 'value' u 'label’. Pygal ucnomnb3yer unciio, cBsizaHHOE
¢ 'value', /ISt OIIPE/EJIEHUS BBICOThI KasK/0r0 cTOA01A, 8 CTPOKA, CBA3aHHas ¢ ' label’,
HCTIONIB3YETCS JIJIST CO3/IaHMsI TTOJICKa3Ku cTosibia. HampuMep, mepBbiii ciioBapb @ cos-
nact crosbel, npeacTasisommii mpoekt ¢ 16 101 3Be310ii, a B ero nojackaske Oyuer
comepathbes Teket Description of hittpie.

Meton add () noskeH OJIydaTh CTPOKY U ciucok. IIpu Boi3oBe add() nepegaercs
CIIMCOK cJioBapei, npejacrapiasiomux crosbupl (plot_dicts) ©. Oxna u3s mojcka-
30K usobpaxkena Ha puc. 17.3. Pygal Bkiodaer Koan4ecTBO 3B€31 KaK IOICKA3KY
110 YMOJIUAHUIO B JIONOJTHEHUE K HECTAH/IAPTHOM 110/ICKa3Ke, KOTOPYIO MbI OTIPE/IeTUIN
B IIPOrPaMMe.

HaHeceHne AaHHbIX Ha AvarpamMmy

YT00bI HOCTPOUTD MAIPAMMY C JAHHBIMU, MbI CreHepupyeM plot_dicts aBroMaTUyecKu
Juist 30 TIPOEKTOB, BO3BpalileHHbIX Bbi30BOM API.

python_repos.py

# AHanuM3 uHGopmauum O penos3nuTopuAx.
repo_dicts = response_dict['items']
print("Number of items:", len(repo_dicts))

© names, plot_dicts = [], []
for repo_dict in repo_dicts:
names.append(repo_dict[ 'name’'])

2} plot_dict = {
'value': repo_dict['stargazers_count'],
'label’: repo_dict['description'],

(3] plot_dicts.append(plot_dict)

# MocTpoeHne BWU3yanusauuu.
my_style = LS('#333366', base_style=LCS)

® chart.add('', plot_dicts)
chart.render_to_file('python_repos.svg')

B touke @ co3aroTcst 1Ba My CTHIX CIHCKa, hames 1 plot_dicts. Cricok names Bce elre
HEeOOXOIUM JIJISI TIOCTPOEHMS METOK OCH X.

BuyTpu mukiia st Kask10ro MPoeKTa co3/1aeTcst cioBaph plot_dict @. B Hem kouue-
CTBO 3B€3J] COXPAHSETC C KJIIOYOM 'value', a onucaHue IIpoeKkTa — ¢ KJIo4om 'label’.
3ateMm cjioBapb plot_dict KaxI0ro mpoeKTa npucoeaunsercs k plot_dicts ©. B Tou-
ke @ crnucok plot_dicts nepemaercsd add(). IToaydennas quarpamma nsoOpazxena
Ha puc. 17.4.
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Puc. 17.4. MNpv HaBeAeHMM yKasaTens Mblln Ha cTonbel nosiBAsSeTCs onncaHue NpoekTa

[lobaBneHne akTUBHbIX CCbIJTIOK Ha AnarpamMmmy

Pygal Takke m03BOJISET HCIOIB30BATh KaKAbIH CTOIOEI] JUArPAMMbI KaK CCBLIKY
Ha caiiT. YToObl peains3oBaTh 9Ty BO3MOKHOCTD, JOCTATOYHO J100aBUTH BCETO OIHY
CTPOKY KO/1a, B KOTOPOI MCTIOJIb3YeTCs CI0BAPbh, CO3/IABAEMBIH JIJIST KAJK/IOTO TTPOEKTA.
B cioBapb plot_dict Kak0ro mpoekra g00aBjsieTcss HoBas lapa «KJII04—3HaueHues>
C KI049oM ‘x1link':

python_repos.py

names, plot_dicts = [], []
for repo_dict in repo_dicts:
names.append(repo_dict[ 'name’'])

plot_dict = {

'value': repo_dict['stargazers_count'],

"label': repo_dict['description’'],
'x1link"': repo_dict['html_url'],

¥

plot_dicts.append(plot_dict)

Pygal ucnionbsyer URL-anpec, cBsisanHblIii ¢ *x1ink', mist mpeoOpasoBaHist KaxkIo0ro
cToJib1a B aKTUBHYIO cChTKY. Eciu miekHyTh Ha JT1060M cToIO1E narpaMMBbl, B Opay-
3epe aBTOMAaTHYECKU OTKPBIBAETCSI HOBast BKJaKa co crpanutieil GitHub coorsercrsy-
IOIEeTO TTPoeKTa. VITak, MBI CO371a7Til MHTEPAKTUBHYIO, CO/IEPKATETBHYIO BU3YATN3AIHIO
JTAHHBIX, 3aTpy>keHHbIX uepe3 API!
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API Hacker News

YTo0bl TIO3HAKOMUTBHCS € MCIOJIb30BaHueM BbI30BOB API st Apyrux caiftos, Mbl 00-
parumcs K caiity Hacker News (http.//news.ycombinator.com/). Ha aToM caiiTe 110J1b-
30BaTEJU JICJIATCS IPYT € IPYTOM CTAThsIMU, TTOCBAIIEHHBIMI TPOTPAMMHUPOBAHUIO
U TEXHOJIOTHSIM, a TakyKe akTUBHO obOcyskaator atu cratbu. API caiita Hacker News
IPEIOCTABJISIET IOCTYII KO BCEM CTAThsIM U KOMMEHTAPUSIM Ha CaiiTe, a JIJIst ero UCII0JIb-
30BaHUs He TPEOYETCST PETUCTPAIHS C Oy YeHHEeM KITI0va.

Creytomuii BBI30B BO3BpaIaeT WHGOPMAIUIO O TEKYTIel caMoil TOMyJISPHOM cTaThe
(Ha MOMEHT HaIllMCAHWST KHUTN ):

https://hacker-news.firebaseio.com/ve/item/9884165.json

Otser npescraBaser coboii cioBapb ¢ nHGOpMaIKeil 0 cTaTbe ¢ UACHTUHUKATOPOM

9884165:

{
o 'url': "http://www.bbc.co.uk/news/science-environment-33524589"',
"type': 'story’,
2] 'title': 'New Horizons: Nasa spacecraft speeds past Pluto’,
(3] 'descendants’': 141,
'score': 230,
"time': 1436875181,
"text': "',
'by': 'nns’,
'id': 9884165,
(4] 'kids': [9884723, 9885099, 9884789, 9885604, 9885844]
}

CrnoBapb COLEPKUT Psiji KIAIOYEN, KOTOPbIe MOTYT HaM TIPUTOIUTHCS, — HaIpuMep,
'url' @ u 'title' @. Kiou 'descendants’' COJEPKUT KOJIMYECTBO KOMMEHTAPHUEB,
MoJTydeHHbIX cTathell ©. Kimou 'kids' mpegocTaBisieT uaeHTU(DUKATOPHI BCEX JouepHux
KOMMEHTapHUEB, C/IEJTAHHBIX HEITOCPEJCTBEHHO B OTBET HA ATy CTaThio @. Y KaxKJ0r0 13
HTUX KOMMEHTapHeB MOTYT ObITh CBOU JI0YEPHKE KOMMEHTAPHH, TaK YTO KOJIUYECTBO
MTOTOMKOB Y CTaThl MOKET OBITH GOJIBIIIE KOJTMUYECTBA JOUEPHUX KOMMEHTAPHUER,

Cosmaaum Bbi30B APT 151 nostyueHnst naeHTH(GUKATOPOB cTaTeil, HanboJsiee momyJsp-
ubix Ha Hacker News, a 3aTeM paccMOTpPUM KasKAyIO U3 9TUX CTaTeil:

hn_submissions.py
import requests

from operator import itemgetter

# CospgaHue Bbi3oBa API M coxpaHeHue oTBeTa.

©® url = 'https://hacker-news.firebaseio.com/v@/topstories.json’
r = requests.get(url)
print("Status code:", r.status_code)

# 06paboTka MHPOpMALMM O KaxAoOW CTaTbe.
submission_ids = r.json()
submission_dicts = []

for submission_id in submission_ids[:30]:

o0
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# Co3pmaHue oTAesbHOro Bbi3oBa API anA Kaxaon cTaTbU.
(4] url = ('https://hacker-news.firebaseio.com/ve/item/"' +
str(submission_id) + '.json')
submission_r = requests.get(url)
print(submission_r.status_code)
response_dict = submission_r.json()

(5] submission_dict = {

'title': response_dict['title'],

'link': 'http://news.ycombinator.com/item?id=" + str(submission_id),
6] 'comments': response_dict.get('descendants', 0)

}

submission_dicts.append(submission_dict)

® submission_dicts = sorted(submission_dicts,
key=itemgetter('comments'),
reverse=True)
® for submission_dict in submission_dicts:
print("\nTitle:", submission_dict['title'])
print("Discussion link:", submission_dict['link'])
print("Comments:", submission_dict['comments'])

Cuayvasa porpamma cosziaeT Bbi3oB API u BeiBoguT cratyc otBeta @. 10T Bbi30B API
BO3BpaIaeT CIHCOK naeHTrdGurkaTopos 500 cambix momyJisipHbix crareit Ha Hacker News
HAa MOMEHT BbIjIaull BbI30Ba. TeKcT oTBeTa peobpasyercst B criicok Python @, koTopbiit
COXPAaHSIETCSI B TIePEMEHHOIT submission_ids. VeHTrdUKATOPDBI OYAYT UCIOTIB30BA-
HBI JIJIs1 TOCTPOEHUsT Habopa cIoBapeil, KasK/Iblil U3 KOTOPHIX COAEPKUT MH(MOPMAIIUIO
00 O/IHOI M3 TEKYIINX CTaTeil.

B Touke © cosyaeTcs MycTON CIIMCOK C UMEHEM submission_dicts jiyisi XpaHeHUs CJIo-
Bapeii. /lasee mporpamma nepebupaet uaeHTrduKaTopsl 30 caMbIX HOIYISPHBIX cTaTeil
7 BbiZlaeT HOBBIN BbI30B API 1t kasknoit cratey, renepupyst URL ¢ Texymnm 3HaYeHEM
submission_id @. Tak:ke BBIBOAUTCS CTATYC KaXKIOTO 3aIIPOCA, YTOOBI MBI MOTJIU ITPO-
BEPUTb, YCIEIITHO JIK OH ObLT 06paboTaH.

B Touke © cosmaercs cioBapb IS TEKyIueil o6pabaThiBaeMOll CTaTbi, B KOTOPOM CO-
XPaHSIETCsI 3aT0JIOBOK CTAThU M CCBIJIKA HA CTPAHUILY € ee 00cyskiaeHneM. B Touke @
COXpaHAeTCs KOJIMYECTBO KOMMEHTapreB B cjioBape. Eciu ctaTh eliie He UMeeT KOMMEH-
Tapues, K104 'descendants’ orcyTcrByeT. Eciu Bbl He yBepeHbl, CYILeCTBYET JIM KJI0Y
B CJIOBape, NCHOJIb3YIiTe MeTo/| dict . get (), KOTOPBIIl BO3BpalllaeT 3HAaUCHUE, CBA3aHHOE
€ KJII0YOM (€eCJIi OH CYIIECTBYET), NN 3HAUCHUE, 33/laHoe BaMu (ecJin KJIIoY He cylile-
ctByet), — 0 B tannom nipumepe. Hakonery, ciioBaps submission_dict nmpucoennusercst
K CIIICKY submission_dicts.

Crarbu Hacker News passkupytoTcst 1o o011el cucteMe, OCHOBAHHOIN Ha HECKOJIBKUX
(hbaxTopax: CKOTBKO pa3 3a CTATHIO TOJIOCOBAIN, CKOJIBKO KOMMEHTAPUEB OHA MTOJTYYNIIa
U iaBHo Jin Gbita onybiukosana. TpeGyercst OTCopTUPOBATE CIIUCOK CI0BAPEH 0 KOJIU-
YyecTBY KOMMeHTapueB. /17151 aToro Mbl uctosb3yeM (hyHKIHMIO itemgetter() @ U3 MOy
operator. Mbl niepeziaeM aToi (yHKIMHN KJIIOY ' comments', a OHA M3BJIEKAET 3HAYCHHE,
CBSI3aHHOE C IJAHHBIM KJII0YOM, U3 KasKI0TO0 cyoBaps B civicke. DyHKIMS sorted() 3aTeM
HCIIOB3YET HTO 3HAYEHIE JIJIST COPTHPOBKY CIIMCKA. MBI COPTUPYEM CTIMCOK B 06PATHOM
TOPSIZIKE, YTOOBI MYOIUKATIN ¢ HAMOOIBITIM KOJTHYECTBOM KOMMEHTAPUEB OKA3aJINCh
Ha [1EPBOM MecTe.
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[TocJie Toro Kak cucok GyeT OTCOPTUPOBAH, MbI TlepeOUPaeM IeMEHTHI © 1 BHIBOIM
JUIST KasK/IOU U3 CaMbIX MOMYJISIPHBIX CTaTell TP aTpuOyTa: 3aroJI0BOK, CCHIIKY Ha CTpa-
HUITY OOCY/KIEHUS U TEKYTIee KOTMIECTBO KOMMEHTAPUEB:

Status code: 200
200
200
200

Title: Firefox deactivates Flash by default
Discussion link: http://news.ycombinator.com/item?id=9883246
Comments: 231

Title: New Horizons: Nasa spacecraft speeds past Pluto
Discussion link: http://news.ycombinator.com/item?id=9884165
Comments: 142

Title: Iran Nuclear Deal Is Reached With World Powers
Discussion link: http://news.ycombinator.com/item?id=9884005
Comments: 141

Title: Match Group Buys PlentyOfFish for $575M
Discussion link: http://news.ycombinator.com/item?id=9884417
Comments: 75

Title: Our Nexus 4 devices are about to explode
Discussion link: http://news.ycombinator.com/item?id=9885625
Comments: 14

AHaIOrMYHBIN TPOLIECC IPUMEHSIETCs Il oOpalieHus U aHaIu3a HHGOPMaIMY U3 JI0-
6oro API. C rakuMu JaHHBIMU Bbl CMOKETE IIOCTPOUTH BU3yaIM3alllio, IOKA3bIBa-
IOIIY 0, KaKue TyOIMKAIlK BhI3bIBAIN HanboJiee ak TUBHbBIE OOCYKICHUSI B TOCTIEHEE
BpeM4.

YMNMPAXXHEHHUA

17-1. Opyrue a3biku: n3MeHuTe Bbi3oB API B mporpamMe python_repos.py Tak, 4Tobbl Ha Ava-
rpaMMe 0To6paXkanncb camble NonynspHbIe NMPOEKTbI Ha APYruX s3bikax. MonpobyinTe Takue S3bl-
Ku, kak JavaScript, Ruby, C, Java, Perl, Haskell n Go.

17-2. AKTUBHblE 06CY>AEHVMSI: Ha OCHOBaHUM AaHHbIX U3 hn_submissions.py nocrpolite cton6buo-
BYIO AMarpamMMy CcaMbiX akTUBHbIX 06Cy>xaeHMM, npoxoaswmx Ha Hacker News. BbicoTa kaxaoro
cronbua AomkHa COOTBETCTBOBATbL KO/IMYECTBY KOMMEHTApUEB K KaXxaoi cTaTbe. MeTka cTonbua
[OJDKHA BK/OYaThb 3ar0flOBOK CTaTbi, @ CaM CTOMGEL, JOMKEH CNYXWUTb CCbINIKOW Ha CTpaHuLy
06cy>aeHVs 3Tol ny6ankaumu.

17-3. TectupoBaHue python_repos.py: B python_repos.py Ans npoBepky yCMeLwHOCTY Bbi30Ba
API BbIBOAUTCA 3HayeHue status_code. Hanuwwte nporpammy test python_repos.py, koTopas
ncnonb3yet Moaynb unittest Ans npoBepku Toro, YTo 3HayeHue status_code pasHo 200. lNpu-
[yMaiTe Apyrue ycrioBusi, KOTOpble MOTyT MPOBEPSTbCS MPU TECTUPOBAHWUM, — HaMpUMEp, YTO
KOJIMYECTBO BO3BPALLAEMbIX S/1EMEHTOB COBMAAAET C OXMAAEMBIM, a ObLLee KONMYECTBO Peno3u-
TOPUEB MpPEBbILIAET HEKOTOPbIA MOPOr.
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NToru

B aro0ii T1aBe BBI y3HAMU, KaK UCoyb30BaTh API g Hanucanust mporpamm, aBTo-
MaTUYECKU COOUPAIONNX HEOOXOUMbIE JaHHBIE W UCIOJIb3YIONIMX TMOJYyUYEeHHYO
uHbOpMaLKIO I co3anus Busyanusanuu. Mel ucnonbsoanu GitHub API mus
nosry4eHust iHGOPMAIIUK O CaMbIX TTOMYJISPHBIX Tpoektax Python na GitHub, a raxske
B 06mux yeprax paccmorpesu APT Hacker News. Bbl y3Hasiu, Kak ¢ TIOMOIIbIO TTaKeTa
requests aBromaTruecky Boiiath Boi3oB API k GitHub u kak o6paGoraTh pesyibraThl
3TOTO BbI30Ba. Takske G OMKMCAHBI HEKOTOPbIE cpejcTBa KoHhurypanuu Pygal, mo-
3BOJISIONTNE BBITIOJHUTD JIOTIOJTHUTETbHYIO HACTPOIKY BHEITHETO BUIA CO3/IaBAEMbIX
JIMarpaMM.

B mocenteM mpoexTe MbI HCTob3yeM Django s mocTpoeHust BeO-TPUI0KEHST.



[1poekT 3
Beb-npunoxxeHus




3HakomMmcTBo ¢ Django

CoBpeMeHHbIe BeG-CallThl B IEHCTBUTENBHOCTH MPEACTABISIOT COOOH MHOTO(DYHKITHO-
HAJTbHBIE TPUIOKEHNS, TOCTATOUHO OIM3KUE K TIOJTHOTIEHHBIM MTPUIOKEHISIM JJIsT
HACTOJIbHBIX cucTeM. Python copepsxut GoraTsiii HaGop MHCTPYMEHTOB /IS TIOCTPO-
exus BeO-1puiokeHni. B aToil riaBe Bbl HayuuTech UCio/b3oBaTh Django (hitp.//
djangoproject.com/) 1 octpoenus npoekTa Learning Log — cereBoil sKypHaIbHOI
CHCTEMBI JIJIST OTCJIEKUBAHUS UH(DOPMAIIHH, OJYIeHHON BAMU 10 OTIPeNIeIEHHOI TeMe.

Mpbr HanuIeM crienmuKanio IJIst TOTO MPOEKTA, a 3aTeM OIMPEAETUM MOIENN s
JIAHHBIX, ¢ KOTOPBIMHI OyzieT paboTaTh IpHIoKeHne. Mbl BOCIIOIB3yeMCst a[MUHUCTPA-
THUBHOI cucTeMoit Django /17ist BBO/Ia HEKOTOPBIX HAYATBHBIX JAHHBIX, & 3aT€M HAYUUMCST
IICaTh IPeACTaBIeH M 1 1a0I0Hbl, Ha 6ase KoTopbix Django OyaeT CTPOUTh CTPaHULIbI
HaIIIero caiTa.

Django nipezictaBisiet co6oit BeO-uHbpPacTpyKTypy — HaOOp MHCTPYMEHTOB 1715 TOCTPO-
eHUsI MHTEPAKTUBHBIX BeO-caiitoB. Django MOKeT pearnpoBarh Ha 3arpoChl CTPAHMUIL,
YIIPOIIAET YTeHHUE U 3aCh MH(MOPMAIUU B 6a3bl JaHHBIX, YIIPABJIEHHE TOJIb30BATEISIMU
U MHOTHe Apyrue oneparuu. B rmasax 19 u 20 mbl gopaboraem mpoekt Learning Log,
a3aTeM pa3BepHEM ero Ha cepsepe, YToObI BbI (U BAIIH JIPY3bsT) MOTJIU UCIIOJIB30BATH UX.

lNoaroToBKka K CO34aHMIO NPOEKTa

B mauasie paboThl Ha/l TPOEKTOM HEOOXO/MMO OITUCATD MTPOEKT B CReyupuKayuu. 3atem
BBI CO3/IA/TUTE BUPTYAJIBHYTO CPELY ISl TIOCTPOEHUS TIPOEKTA.

HanucaHue cneundmkaumm

B mosnoit crienuduKanmn ONUChIBAIOTCS [EJU TPOEKTA, ero (hyHKIIMOHAIBHOCTD,
a Takske BHeIIHUN Buj u unrepdeiic nonpsosarens. Kak u mo060it Xopoumii IpoexT
wm OusHec-IIIaH, crenu(UKaus JOIKHA COCPEIOTOUNTHCS Ha CAMbBIX BasKHBIX ACIIEK-
Tax U obecreynBaTh IIAHOMEPHYIO pa3paboTKy IIpoeKTa. 31ech Mbl He Oy/ieM Iucarhb
HOJIHYIO clriennUKaIunio, a chopMyIUpPYeM HECKOJIBKO YeTKUX IIeJIel, KoTopble Oy ayT
3a7aBaTh HallpaBjIeHue mpolecca paspaboTKu. BoT Kak BBITIAAUT creluduKaIus:

Mbl HanuweM Beb-npunoxeHne ¢ nMeHeM Learning Log, npy moMoLLy KOTOPOro Mosnb30BaTeNb CMOXET
BECTM XXypHaJl MHTEPECYIOLMX €ro TeM U CO34aBaTb 3arucu B XypHane BO BPEMSI U3yYEHUs! KaXaoM
TeMmbl. [loMallHss cTpaHvua Learning Log coaepXuT onncaHue caiTta 1 npurialiaeT nosib3oBaTtens 3ape-
rMCTPUpOBaTbLCS MO0 BBECTU CBOM YUETHbIE aHHble. [ocne yCrnelwHoro Bxoaa nob3osaTesb nonyyaer
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BO3MOXXHOCTb CO3aBaTb HOBbIE TEMbI, [06aBnaTb HoBble 3anucu, 4YnTaTtb U peaakTupoBaTb CyLLECTBY-
oLne 3anuncu.

Bo BpeMst usyueHnst HOBOro MaTepuaja ObIBaeT TOJE3HO BECTH KYPHAJ TOTO, YTO BbI
Y3HAJIU, — 3aIUCH IPUTOAATCS 1JIsl KOHTPOJISL M BO3BPALIEHHs K He0OX0auMoil mHdop-
Maiu. Xopoiiee TpuioskeHne moBeimiaet ah(GeKTUBHOCTD HTOTO Mpolecca.

Co3paHue BUPTyanbHOM cpeabl

Jlst pabotst ¢ Django HEOOXOANMO CHAYATA CO3MIATH BUPTYATBbHYIO CPEY /1T PaOOTLI.
Bupmyanvnas cpeda nipenctaisieT coboil MOAPA3IENT CHCTEMBI, B KOTOPOM BbI MOJKETE
YCTaHABJIMBATH TTAKETHI B M30JSIIIK OT BCEX OCTalbHBIX akeToB Python. Ornenenne
O6UOGIMOTEK OIHOTO TIPOEKTA OT APYTHX TIPOEKTOB MPUHECET MOJIb3Y TIPH PAa3BEPTHIBAHUH
Learning Log na cepsepe B ri1aBe 20.

Cospaiite /yist IpOEKTa HOBBIN KaTajaor ¢ nmeHem learning_log, nepeiiure B 9TOT
KaTaJIOT B TEDMUHAJIILHOM PEKIME ¥ CO3/aiiTe BUPTyaIbHYIO cpely. Eciiu Bbl paboraere
B Python 3, T0 cMosKeTe co31aTh BUPTYATIBHYIO CPELY CIeAYIOIIel KOMaH/IO0M:

learning_log$ python -m venv 11_env
learning_log$

Komanpna 3aryckaeT MOLyJb venv 1 UCIIOJIBb3YET €T0 [T CO3/IaHns BUPTYAJIbHON CPelibl
¢ umeneMm 11_env. Ecii a10T criocob cpabotait, mepexoauTe K pasieny «AKTHBU3AIUST
BUPTYaJIbHOU cpeibl» Ha ¢. 382. Ecyii 4TO-TO HE MOJIYYUIO0Ch, TPOYNTANTE CIAEYIONNN
paszen — «YcraHoBka virtualenvs.

YcTaHoBka virtualenv

Eciu Bb1 vicnosib3yere 6oJiee panHion Bepcuio Python win Baia cucrema He HacTpoeHa
IS TIPABUJIBHOTO MCTIOJIb30BAHUS MOJYJIS venv, YCTAHOBUTE TIaKeT virtualenv. YcTa-
HOBKa virtualenv BBITIOJHSIETCS CJEAYIONIEH KOMaH/IOM:

$ pip install --user virtualenv

Bo3MoskHO, BaM TIPUIETCA UCIIOJIB30BATH CIETKA U3BMEHEHHYIO BEPCUIO HTON KOMAHIBI.
(Ecuiu BHI etiie He UCTIOIB30BAIH pip, 06paTUTECH K Pa3ery <Y crtanoBKa makeros Python
C UCTI0JIb30BaHUEM pip» Ha c. 227.)

MPUMEYAHUE
Ecnu Bbl McnonbayeTe Linux, HO 1 3TOT crnocob He cpaboTan, ycTaHoBuTe virtualenv npy noMoLim MeHes-

epa nakeToB cBoen cucteMbl. Hanpumep, B Ubuntu ans yctaHoBku virtualenv ncnonb3yeTcst koMaHza
sudo apt-get install python-virtualenv.

[TepeiinnTe B KaTasnor learning_log B TepMUHATIBHOM OKHE M CO3/laliTe BUPTYAIbHYIO
cpefy caeayioleil KoMaH0M:

learning_log$ virtualenv 11_env

New python executable in 11_env/bin/python
Installing setuptools, pip...done.
learning_log$
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MPUMEYAHUE

Ecnu B Ballell cucTeMe YCTaHOBIIEHO HECKOMBKO Bepcuii Python, ykaxute Bepcuio, KOTopast A0/KHa UC-
nonb3oBaTbcs virtualenv. Hanpumep, komaHaa virtualenv |l_env --python=python3 co3gact BupTyancHyio
cpeay, kKoTopasi ucnonb3yet Python 3.

AKTVBM3aLUUS BUPTyanbHON cpebl

ITociie TOro Kak BUpTyaibHas cpefa Oyer cosiana, ee HeoOXOAMMO aKTUBU3UPOBATh
cJIelyIoIIei KOMaH/[0M:

learning_log$ source 11_env/bin/activate
©® (1l1l_env)learning_log$

Komanpma 3amyckaer crienapuii activate u3 karasora ll_env/bin. Korya cpesia aktusnusupyer-
cs1, ee ¥IMsI BBIBOJMTCS B KPYIJIbIX CKOOKax @; Teriepb Bbl MOJKETE YCTAHABJIMBATH ITAKETHI
B Cpejie 1 KCII0Ib30BaTh Te IAKETHI, YTO ObLIN YCTAaHOBJIEHbI paHee. [1akeTsl, ycTaHOB/IeH-
Hble B ll_env, OyayT ZOCTYIIHBI TOJILKO B TO BPEMSI, TOKA CPea OCTAeTCS aKTHBHOI.

NMPUMEYAHUE

Ecnn Bbl pabotaete B cucteme Windows, mncnonb3yite komaHay |l_env\Scripts\activate (6e3 cnosa
source) Ans akTUBM3aLMM BUPTyanbHOW cpeapbl.

YT06bI 3aBEPIINTH UCIIOJIb30BaHKE BUPTYaJIbHON CPeIbl, BBeANTE KOMaHLy deactivate:

(11_env)learning_log$ deactivate
learning_log$

Cpejia TaksKe CTAHOBUTCSI HEAKTUBHOM MPU 3aKPBITHH TEPMUHAIHLHOTO OKHA, B KOTOPOM
oHa paboraer.

YcraHoBka Django

IIocjie TOTO Kak BbI CO3/1aJiv CBOIO BUPTYAJIbHYIO CPpEly 1 aKTUBU3NUPOBAJIN €€, YCTaHO-
BuTe Django:

(11_env)learning_log$ pip install Django

Installing collected packages: Django

Successfully installed Django

Cleaning up...
(11_env)learning_log$

Tax kak Bbl paboTaere B BUPTYaIbHOI CPeJie, 9Ta KOMaH/1a BbILJISUT OJMHAKOBO BO BCEX
cucremax. Mcionb3oBaTh (iar - -user He HyKHO, KaK U KCII0JIb30BaTh OoJjiee IIMHHbIE
KOMaH/Ibl BUjia python -m pip install umsa_naxema.

ITomHuTe, urTo ¢ Django MoxKHO paboTaTh TOJIBKO B TO BPeMs, IIOKa cpejJa OCTaeTcst
AKTUBHOT.

CoszpgaHune npoekTa B Django

He BBIx0/151 13 akTUBHOW BUPTYaTbHOU cpe/bl (TT0Ka 11_env BBIBOAMTCS B KPYTJIBIX
cK0OKaxX), BBEAUTE CIEAYIONINE KOMAH/IBI ST CO3MAHIST HOBOTO MTPOEKTA:
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©® (1l1l_env)learning_log$ django-admin.py startproject learning_log .
® (11 _env)learning_log$ 1s

learning_log 11_env manage.py
©® (11 _env)learning_log$ 1ls learning_log

__init__.py settings.py urls.py wsgi.py

Komanza @ npukassiaer Django co3jaTh HOBbIN IIPOEKT ¢ MMeHeM learning_log.
Touxa B KOHIIe KOMaH/Ibl CO3/Ia€T HOBBIN ITPOEKT CO CTPYKTYPOH KaTaJIoroB, KOTOpas
YIIPOIAeT pasBepThIBaHME IPUIOKEHUS Ha CepBepe T0CJIe 3aBepIleHusT pa3pabOTKIL.

MPUMEYAHMUE

He 3abbiBaiiTe Mpo TOYKY, MHAYe y Bac MOryT BO3HWUKHYTb Npo6reMbl C KOHbUrypaumen npu passepTbi-
BaHWUW NpUNOXeHUs. A ecnu Bbl BCe e 3abblnu, yaanute cosaaHHble dainbl U nanku (kpome ll_env)
1 CHOBA BbINOSIHUTE KOMAHAY.

Komarmza Is (dir 8 Windows) @ mokasbiaet, uto Django co3maeT HOBBIH KATAIOT ¢ MMe-
HeM learning_log. Takske cosmaercs daiiam manage.py — KOpOTKas porpamMMa, KOTopast
MOJIy4aeT KOMAH/BI U TIepeiaeT X COOTBeTCTRYIomel yactu Django It BBIIOJHEHU .
MBI BCIIOTB3YeM 9TH KOMaH/[bI /ISl YIIPABJIEHNS TAKIMHU 33/[a4aMi, Kak paboTa ¢ 6asamn
JTAHHBIX 1 3aITyCK CEPBEPOB.

B karasiore learning_log naxosstest yetsbipe aitna ©, BaKHEUITUMU U3 KOTOPBIX SIBJIS-
oTcst (haiiuier settings.py, urls.py u wsgi.py. Daiin settings.py onpenessier To, kak Django
B3aUMO/IEHCTBYET ¢ Balllell CUCTEMON 1 yIIpaBJ/iseT BallMM IpoeKToM. Mbl uamenum
HEKOTOPbIE U3 CYIIECTBYIONNX HACTPOEK 1 I0OABUM HECKOJIBKO HOBBIX HACTPOEK B XOJIE
paspaborku mpoekTa. Maii urls.py coodiaer Django, Kakue CTPAHUIIBI CIELYET CTPOUTh
B OTBET Ha 3ampocsl Gpaysepa. Daiin wsgi.py momoraer Django mpeaocTaBisaTh Co3MaH-
uble (aitsbl (nMs daiia aasercs cokpamenueM ot « Web Server Gateway Interface»).

Co3aaHue 6a3bl AaHHbIX

Tax kax Django xpanut 66J1blyi0 YacTh HHGOPMALMK, OTHOCAIIENCS K IIPOEKTY, B 6ase
JIAHHBIX, HEOOXOIMMO CO3/1aTh a3y AaHHBIX, ¢ KOTOpoil Django ecMosker paboTtath. YToOBI
cosath Oasy JaHHBIX 1)1 IpoekTa Learning Log, BBeauTe CeayIonyio KoMaHay (Bce
ellle He MOKU/asi akTUBHOI CpeJibl):

(11_env)learning_log$ python manage.py migrate
©® Operations to perform:
Synchronize unmigrated apps: messages, staticfiles
Apply all migrations: contenttypes, sessions, auth, admin

Applying sessions.@001 initial... OK
® (11 _env)learning_log$ 1s
db.sqlite3 learning_log 11 _env manage.py

Kasxmoe nsmenere 6a3bl TaHHBIX HA3BIBAETCST Muzpayuerl. [lepBoe BHITOTHEHITE KOMAH-
bl migrate mpukasbiBaeT Django mpoBepuTh, uTo Hasza JAHHBIX COOTBETCTBYET TEKYIIIE-
MY COCTOSTHUIO ITpoeKTa. Kor/ia MbI BIiepBbIe BBITIOJIHAEM 3Ty KOMAH/y B HOBOM TIPOEKTE
c ucnospzoBanneM SQLite (Bckope Mbl pacckazkeM o SQLite Gosiee oapobHO), Django
coszaeT HOBYIO 6a3y JaHHbIX 3a Hac. B Touke @ Django coobimaet o cosmannu TabJIuil
6a3bl JaHHBIX, HeOOXOMMBIX JIJIs1 XpaHEHUsT MH(DOPMAIMH, CIOJIb3YEMON B TIPOEKTE
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(Synchronize unmigrated apps), a 3aTeM IPOBEPSIET, YTO CTPYKTYpa 6a3bl JaHHBIX CO-
OTBETCTBYeT TeKymiemy Koy (Apply all migrations).

Boimosnenne komaHn/bt Is mokaspiBaet, uto Django cosmaeT apyroit ¢aiiyi ¢ nmeHem
db.sqlite3 @. SQLite — 6asa jaHHbBIX, paboTaiolias ¢ OXHUM (HailJoM; OHa UIeaTbHO
MO/IXO/IUT JIJISt HAITMCAHUS IPOCTBIX MPUJIOKEHUT, TOTOMY UTO BaM HE HY;KHO 0COOEHHO
CJIEJTATH 32 YIIpaBIeHneM 6a30i TaHHbIX.

[MpocMOTp NpoekTa

YoeamMcst B TOM, 94TO MTPOEKT OBLT CO3/1aH TIPaBUIIbHO. BBeMTE KOMaH/Iy runserver:

(11_env)learning_log$ python manage.py runserver
Performing system checks...
©® System check identified no issues (@ silenced).
July 15, 2015 - ©06:23:51
Django version 1.8.4, using settings 'learning_log.settings'
Starting development server at http://127.0.0.1:8000/
Quit the server with CONTROL-C.

(2]
©

Django samyckaer cepsep, 4TOOBI BbI MOTJIH TPOCMOTPETH TPOEKT B CBOCH CHCTEME
U [IPOBEPUTH, Kak oH paboraet. Korma BbI 3ampaiuBaere crpanuity, BBojist URL B Opa-
y3epe, cepsep Django orBeuaeT Ha 3ampoc; g 9TOro OH CTPOUT COOTBETCTBYIOILYIO
CTPaHWILY U OTIPABJSAET CTPAHUILY Gpaysepy.

B Touke @ Django mnpoBepsieT MPaBUIBHOCTb CO3JAHHOTO IIPOEKTA; B TOUKe @ BbHIBO-
matces Bepens Django v mMst UCoJib3yeMoro (aiiia HacTpoek; B Touke © Bo3Bpaiaercst
URL-axpec, 110 kotopomy nocryieH npoekt. URL http;//127.0.0.1:8000/ osnavaer, uto
IIPOEKT BeJET POC/IyIinBanme 3anpocos Ha nopre 8000 jgokanbHoro xocta (localhost),
TO €CTh BAlllero KOMIbIOTEPa. TEePMUHOM «JIOKAIbHBINA XOCT> 0003HAYAETCS cepBep,
KOTOPBIi 00pabaThiBaeT TOIBKO 3aMPOChI Ballleil CHCTEMBI; OH He MO3BOJISIET HUKOMY
JPYTOMY TPOCMOTPETH pa3pabaTbiBaeMble CTPAHUITBL.

Tenepn orkpoiite 6paysep u BBeaute URL http://localhost:8000/ — wnnu
http.//127.0.0.1:8000/, eciv niepBbIit aapec He paboTaer. Bbl yBUINTE HEUTO MOXOKEE
Ha puc. 18.1 — crpanuiLy, KoTopylo cosgaer Django, 4ToObl COOOIIUTE BaM, YTO BCe IIOKa
paboraer npaBusbHO. [Toka He 3aBepinaiite paboTy cepBepa (HO, KOT/Ia BBI 3aXOTHTE
pepBaTh ee, 3T0 MOKHO ceath HaskatueM Kiaasuir Ctrl+C).

NMPUMEYAHUE

Ecnn Bbl nonyyaete coobueHne 06 owmnbke «opT yxe mcnonb3yercs», npukaxute Django mcnonb-
30BaTb ApYroi MnopT; Ans 3Toro BBeauTe koMaHay python manage.py runserver 8001 u npogomkaiite
nepebupatb HOMepa MOPTOB MO BO3pPacTaHuWio, MoKa He HalZeTe OTKPbITLIN MOPT.

YMNPAXXHEHUSA

18-1. HoBble MpoeKkTbl: YTO6bI Nyylle MOHSTb, YTOo AenaeT Django, nMocTpoiTe mapy NycTbiX
NMPOEKTOB U MOCMOTpUTE, YTo ByaeT co3paHo. Co3AaiTe HOBbIM KaTanor C MPOCTbIM MMEHEM
Tuna InstaBook mnu FaceGram (3a npezenamu katasora learning_log), nepenaute B 3TOT Ka-
Tanor B TEPMWHANbHOM OKHE M CO3AalTe BUPTYyasbHylo cpeay. YcTaHoBuTe Django v Bbinon-
HWTe koMaHay django-admin.py startproject instabook. (06paTuTe BHMMaHMe Ha TOYKY B KOHLE
KOMaHAb!).
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MpocMoTpuTe ainbl U KaTanork, Co3aaHHblE KOMaHAOM, U CpaBHWUTE WX C daiiiamMu 1 KaTa-
noramu Learning Log. Mpogenaiite 3T0 HECKOMbKO pas, MoKa He HAYHETE XOPOLIO MOHUMATb,
YTO MMeHHO co3gaeT Django npu co3gaHMM HOBOMO MPOEKTA, a 3aTEM yAa/UTe KaTasoru npo-
€KTOB.

=7 Welcome to Dlango - Chromlum
[ welcome toDjango  *
@& ¢ [ localhost:8000 7

mn

It worked!
Congratulations on your first Django-powered page.

Of course, haven't done work yet. Next, stan first ap) L thon manage.py startapp [app_label].
you aclually oy yel Your p by running py' 9e- Y PP Lapp_

You're seeing this message because you have DEEUG = True in your Django setings file and you havent configured any URLSs. Get to work!

Puc. 18.1. NMoka Bce paboTaeT npaBuibLHO

Hauano paboTbl Hag NpuioXKeHneMm

ITpoekT Django mpeacTasisier co60il TPy OTAETbHBIX TPUIOKEHUH, COBMECTHASsT
pabora KoTopbix obecrednBaeT paboTy MpoekTa B 1esoM. [Toka MBI CO3MaJUM OTHO
MIPUJIOKEHNE, KOTOPOE GY/IET BHIMOMHATH GOJBINYIO YacTh pPabOThI B HAIIIEM TIPOEKTE,
JIpyroe mpuioKeHue sl yIIPaBJICHUST YUeTHBIMU 3allUCSMU MTOJb30BaTe el OyaeT 1o-
GaBJieHo B ToraBe 19.

K aToMy MOMEHTY KOMaH/Ia runserver JIOJGKHA IPOJOJEKATE PAOOTY B TEPMUHAIHLHOM
OKHe, KOTOPOe Bbl OTKpbLK patnee. OTKPOiiTe HOBOE TEPMUHATIBLHOE OKHO (MJIN BKJIAJIKY )
U TIepeiiinTe B KaTajior, cojepskaiinii manage.py. AKTUBU3UPYIHTE BUPTYAJIbHYIO CPELY
1 BBIITIOJTHUTE KOMaHAY startapp:

learning_log$ source 11_env/bin/activate
(11_env)learning_log$ python manage.py startapp learning_logs
O (11 _env)learning_log$ 1s
db.sqlite3 learning_log learning_logs 11_env manage.py
® (11 _env)learning_log$ 1ls learning_logs/
admin.py _ init_ .py migrations models.py tests.py views.py

Komanna startapp ums_npunoxcenus npukasbisaet Django co3pars mHGPACTPYKTYPY,
HEeOOXOAUMYIO JIJIS IOCTPOEHUST IPUJIOJKEHUs, 3arJITHYB ceifyac B KaTajlor MPOEKTa, BbI
Hali/leTe B HEM HOBBII TTOJIKaTaJIOT ¢ uMeHeM learning_logs @. OTkpoiiTe 3TOT KaTaJor,
4T0ObI YBU/IETD, Kakue (aitibl 6buir co3nanbl Django @. Cambie BaskHbIE (hailjibl B 9TOM
Karajiore — models.py, admin.py u views.py.

Mpur Boctiosibdyemcs aiisiom models.py /171 oripeziesieHus JaHHBIX, KOTOPBIMU HYXK-
HO ynpaBJgTh B HamieM npuioxenun. K daiisam admin.py u views.py Mbl BepHeMCs
rnosHee.
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OnpeaeneHne moaenemn

Henazonro 3agymMaemcs, Kakue JaHHble HaM MoHano06sTest. Kakaplil mosib30BaTeb
coszzaet Habop TeM B cBoeM KypHasie. Kaskas 3amnuch, KOTOPYIo OH cjiesaeT, 6yer npu-
BsI3aHa K OMPE/IEJICHHON TeMe, a 3aIucy OYyT BBIBOJMTHCS B TEKCTOBOM Bujie. Takske
HEOOXOIMMO XPaHUTh BPEMEHHYIO METKY KasKAO0 3alicH, YTOOBI TI0JIb30BaTEb 3HA,
KOT/[a 9Ta 3arich ObljIa co3/ata.

Ortkpoiite aitn models.py u pocMOTPUTE €r0 TEKYIIEE COIAEPIKUMOE:

models.py
from django.db import models

# Co3pailTe 34ecb CBOW MOAenu.

Momysib ¢ uMenem models UMIIOPTUPYETCST ABTOMATUYECKU, U HAM TTPEJIJIATAETCs CO3/1aTh
cBou Mozies. Modenw coobimaer Django, kak paboTaTh ¢ JaHHBIMHU, KOTOPbIEe OYIyT Xpa-
HUTHCS B TipuJIoskeHrn. C TOYKU 3peHust KOJIa MOZIeIb PEICTaBAsAeT OO0 0ObIYHbII
KJIacC; OHA COEPKUT aTPHOYTHI M METOIbI, KAK 1 BCE OCTAJIbHbIE KJIACChI, PACCMATPH-
BaBINMECS HAMU paHee. BOT Kak BBITJISIUT MOJIEJb TeM 00CYKIE€HUsT, KOTOpbie Oy Ly T
COXPAHSITHCS TIOJIb30BATEIAMU:

from django.db import models

class Topic(models.Model):
"""Tema, KOTOpyl W3y4aeT nosib3oBaTesb
text = models.CharField(max_length=200)
date_added = models.DateTimeField(auto_now_add=True)
def __str_ (self):
"""Bo3BpawaeT CTpoOKOBOE MpeAcCTaBleHUE MOAENN.
return self.text

o0Q

Mpl cozmanu Kjacc ¢ UMeHeM Topic, Hacaeayionuil oT Model — pOAUTEILCKOTO KIacca,
BKJTIOUeHHOTO B Django u onpesiesnsttonero 6a3OByIO (bynknmonampHOCTD MOJIENH. Kitacce
Topic cozepskuT Beero aBa arpudyTa: text u date_added.

ATpI/I6yT text cogepxut gannble CharField — 0JI0K IAHHBIX, COCTOAIIMN U3 CUMBOJIOB,
10 ecTh TeKcT @. ATpubyThi CharField MOTYT HCIIOIB30BATHCS st XpaHeHUsT HEOOTb-
mux 06BEMOB TEKCTA: UMEH, 3aT0JIOBKOB, HasBaHUIl ropoios u T. 1. IIpu onpeseieHuu
aTpubyTa CharField Heo6xoauMO cooOumTh Django, CKOJIbKO MecTa Hy KHO 3apesep-
BUPOBATH JIJIs1 HETO B Oa3e JaHHBIX. B laHHOM CJTyuae 3ajlaeTCsl MAaKCUMAbHAST J[JTMHA
max_length, paBHas 200 cMBOJIaM; 3TOTO JOJKHO OBITH JOCTATOUHO JIJIst XPaHEHMS
GOJIBIINHCTBA UMEH TEM.

ATpI/I6yT date_added cozmepskut faHHbie DateTimeField — OJIOK TAHHBIX IS XpaHeHUsT
JaThl ¥ BpeMeHn @. AprymeHT auto_add_now=True riprKasbiBaeT Django aBroMaTndeckn
IPUCBOMTD 9TOMY aTPUOYTY TEKYIIYIO JaTy ¥ BPeMs KasKAblil pas, KOIjia MoJab30BaTe b
CO3/1a€T HOBYIO TEMY.

NMPUMEYAHUE

MonHbIV CMMCOK BCEX MOMEN, KOTOpbIE MOIyT MCMOJIb30BaThLCs B MOAENW, MPUBEAEHbI B A0KyMeHTe Django
Model Field Reference no agpecy https://docs.djangoproject.com/en/1.8/ref/models/fields/. Bo3moxHo,
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BCs 3Ta MHOpMaLUmMs BaM ceityac He NoHafobuTcs, HO oHa ByaeT B BbICLLEl CTeneHU MonesHou, Koraa
Bbl HauHeTe paspabaTbiBaTb COOGCTBEHHbIE MPUSTOKEHNSI.

Heobxoaumo coobuuts Django, Kakoil aTpubyT M0JKEH UCITOIB30BATHCS M0 YMOJIYa-
HUIO TIpU BBOjIe WH(hOopMaIuu o Teme. Django BbI3bIBaeT MeTO/ __str__ () /i BBIBOJIA
IIPOCTOTO Ipe/CcTaBlIeHs MOJies . Mbl Hanucaayu peanusanuio __str__(), KoTopas
BO3BPAIIAET CTPOKY, XPAHSIIIYIOCs B aTprOyTe text ©.

MPUMEYAHMUE

Ecnm Bbl ucnonbayete Python 2.7, meton _ str_ () momkeH HasbiBaTbcst _unicode_ (). Teno metoza
OCTaEeTCsl HEU3MEHHbIM.

AKTVBM3aUNS Moaenen

Yro06bl KCIOJIB30BATH MOJE/IH, HEOOXOAUMO TIPHKa3aTh Django BKIOUUTD MIPUIIOKEHUE
B 001uii mpoekt. OTKpoiiTe (aiin settings.py (13 Karasora learning_log/learning_log)
U HaiiiuTe B HeM pasjiesl, KOTOpbii coobiaer Django, Kakue MpUI0KeHUsT YCTaHOBJIEHbI
B IIPOEKTE:

settings.py

INSTALLED_APPS = (
'django.contrib.admin’,
'django.contrib.auth’,
'django.contrib.contenttypes’,
'django.contrib.sessions’,
'django.contrib.messages’,
'django.contrib.staticfiles’,

IT0 0OBIYHBIN KOPTEXK, KOTOPBIN coobiaer Django, Kakue MpUIoKeHnsT 00pasyIoT Mpo-
exT. Jlo6aBbTe Hallle IPUJIOKEHNE B 9TOT KOPTEXK; U3MEHHUTE COAEP:KIUMOe INSTALLED_
APPS, 4TOOBI OHO BBITJIALEIO TaK:

INSTALLED_APPS = (
'django.contrib.staticfiles’,

# Mou npunoxeHuA
'learning_logs',

'pynmupoBka npuIoKeHU B TPOEKTE YIIPOIAET yIIpaBjIeHne MU 110 Mepe TOTro, Kak
IPOEKT PACTET, & KOJTMYECTBO MPUJIOKEHUH YBETUIMBAETCS. 3/1eCh MbI CO3/1aeM pasjiel,
KOTOPBIN TTOKa COAEPKUT TOJBKO MPUI0KeHNe learning_logs.

3aTeM HeO6XOMMO IIpHKaszaTh Django uaMeHnTh Gasy AaHHbBIX /s XpaHeH!st HHPOP-
MaIlli¥, OTHOCSIIENCS K MOziesi Topic. B TepMUHATIBHOM OKHE BBEIUTE CJIELYIONIYIO
KOMaH/LY:
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(11_env)learning_log$ python manage.py makemigrations learning_logs
Migrations for 'learning_logs':
0001_initial.py:
- Create model Topic
(11_env)learning_log$

ITo komange makemigrations Django onpeznenser, Kak U3MEHUTh 0a3y JaHHBIX JJISI
XpaHeHus NHHOOPMAIIUH, CBI3aHHOM ¢ HOBBIMU MOJIeISIMU. V13 pe3yibTaToB BUIHO, YTO
Django cosmaer daii murpaiuu ¢ umeHem 0001_initial.py. Dta murpanus cosmaer B 6aze
JaHHBIX TabJIUILY I MOJen Topic.

Tenepb MIPpUMEHUM MUTPAINIO JJIA aBTOMATUYECKOTO USMEHEHU A 6asbl JaHHbIX!

(11_env)learning_log$ python manage.py migrate

Running migrations:
Rendering model states... DONE
o Applying learning logs.0001 initial... OK

Boénpmas yacTh BIBoIA 9TOI KOMaH/IBI COBIT/IAET C BBIBOIOM, TIOTY9eHHBIM TP TIEPBOM
BBITIOJTHEHUY KOMaH/Ibl migrate. O6paTuTh BHUMaHME CleyeT Ha CTpoky @; 37ech
Django noaTeep:kaeT, 4TO IpUMeHeHNe MUTPaIliy /71 learning_logs MPOIILTIO yCIe-
HO.

Kaskapiil pas, korjga Bbl 3aX0TUTE U3BMEHUTD JlaHHble, KOTOPbIMU yIIpaBJgeT Learning
Log, BoimosiHUTE 3TN TPU JeHCTBUS: BHeCUTe U3MeHeHusl B models.py, BbI30BUTE
makemigrations 715t learning_logs n npukaxknte Django BBITIOJTHUTH MUTPAITIIO TTPO-
ekTa (migrate).

AnMUHUCTPaTUBHbIM canT Django

Django mo3BosisieT jierko paboTaTh ¢ MOJEJSIMHE, ONPeAeJTeHHBIMU ISl TPHIOKEHUS,
yepes AOMUHUCTPAMUEHBIIL Cailm. ITOT CAlT UCIOIb3YeTCs aIMUHUCTPATOPaMU caiiTa,
a HE PAJTOBBIMU ITOJIb30BATE/IAMI. B aTtom pasziesie Mbl CO3a/ITUM alIMI/IHHCTpaTPIBHbIﬁ
CaiiT U UCIIOJIb3yeM €ro Jist 00aBIeHNsT HEKOTOPBIX TeM Yepes3 MoJelb Topic.

CosgaHue cynepronb30BaTens

Django mo3BoJISIET CO3/IaTh MOJIb30BATE ST, 00JIA/IAIOIIET0 TTOJTHBIM HAOOPOM ITPUBIIIETAI
Ha caiiTe; TakoH 110J1b30BaTeJIb Ha3bIBACTCS cynepnonvdosamenem. Ilpusunezuu yipasiis-
10T ICHCTBUSAMHU, KOTOPbIE pa3pelleHo BBITIOAHATD MoJib3oBaresio. Ha camoM skecTkoM
YPOBHE MPUBUJIETUH TOJIB30BATEb MOKET TOJIBKO YUTATh OOIIEIOCTYITHY0 nH(MOpMA-
MO Ha caiiTe. 3aperuCTPUPOBAHHBIM TTOJIH30BATENAM OOBIYHO TIPETOCTABIISIETCS TIPH-
BUJICTUST YTEHUS CBOUX MIPUBATHBIX JAHHBIX, a TAKKe M3OPaHHON HH(POPMAITUH, OCTYII-
HOU TOJIBKO JIJIST yYACTHUKOB coobtiecTBa. J{iist 3(hPeKTUBHOTO aMIUHUCTPUPOBAHUS
BEO-TIPUITOKEHST BIAIEBIY CaliTa 0OBIYHO MOJKHA OBITH TOCTYIIHA BCsT MHGMOPMAIIHS,
XpaHgdinascs Ha caiite. Xopolnii a/IMUHICTPATOP BHUMATEIBHO OTHOCUTCS K KOH(DU-
JEHIMAIBHON MH(MOPMAIIUU TTOJIH30BATEIsd, TOTOMY YTO TI0Jb30BATEH IOBEPSIOT TEM
TPUIIOKEHUSIM, C KOTOPBIMU OHU PAabOTAIOT.

Yrobbl co3maTh cyneproib3oBaresis B Django, BBEAUTE CIEAYIONIYI0 KOMAH/IY U OT-
BETHTE Ha 3AITPOCHI:
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(11_env)learning_log$ python manage.py createsuperuser
Username (leave blank to use 'ehmatthes'): 11_admin
Email address:

Password:

Password (again):

Superuser created successfully.

(11_env)learning_log$

o0Q

[Ipu monyuenuu komMaH/bl createsuperuser Django npe/saraet BBeCTH UM MTOJIb30-
BaTeJIs, KOTOPBIN SIBJIsieTCs cyTeproJib3oBareneM @. 31ech Mbl BBOAUM UM 11_admin,
HO BbI MOJKeTe BBECTH JI060€e UMs Ha CBOe yeMoTpeHue. Takike MOKHO BBECTH apec
SJIGKTpOHHOfI TTOYThI UJIN OCTaBUTD 3TO I10JI€ ITyCThIM 9 ITocse aToro cJeyeT ABasK/ bl
BBECTH 11apOJib ©.

NMPUMEYAHUE

YacTb KoHbMAEHUMANbHON MHAOPMALMM MOXKET BbITb CKpbITa OT aAMWHUCTPATOPOB caiiTa. Hanpumep,
Django Ha caMOM fefie He COXPaHSIET BBEAEHHbLIN Naposb; BMECTO 3TOTO COXPAHAETCS Xel — Creuu-
anbHas CTpoKa, MOCTPOEHHast Ha OCHOBE Naponisi. U korga B 6yayLieM Bbl BBOAUTE Naposb, Django cHosa
XeLMpyeT BBEAEHHbIE JaHHbIE U CPABHWMBAET PE3y/bTaT C XpaHWUMbIM XelleM. Ecnu iBa Xella coBnaaaroT,
TO NpoBepka npoiiaeHa. Ecnu xe xakep B pesy/bTaTe aTaku NOAyYUT A0OCTyn K 6a3e AaHHbIX CalTa, OH
CMOXET MPOYMTaTh TONbKO XPaHSLMICS B 6a3e XeL, HO He naposu. Mpu NpaBUIbLHOM HACTpoViKe canTa
BOCCT@HOBUTb WCXOAHbIE MApO/N U3 XELUE NoYTH HEBO3MOXHO.

Perucrpauma mogenv Ha agMMHUCTPATUBHOM cainTe

Django no6asiisier HekoTOpbIe Moziesn (HarpuMep, User 1 Group) Ha aIMUHUCTPATHB-
HBIIA CAlT aBTOMATHUYECKH, HO MOJIEJTH, KOTOPBIE MBI CO3/IJTH, TPUJIETCS PETUCTPUPOBATH
BPYYHYIO.

[Ipum 3amycke npusoskennsi learning_logs Django cosnmaet (aiin admin.py B oHOM
KataJjiore ¢ models.py:

admin.py
from django.contrib import admin

# 3aperucTpupyiTe 34ecb Bawu MoLe.

Yr00BI 3aperncTPUPOBATH Topic Ha AMUHUCTPATUBHOM CaliTe, BBEUTE CJECLYIONLYIO
KOMaHJY:

from django.contrib import admin

©® from learning logs.models import Topic
® admin.site.register(Topic)

ITOT KOJI UMIIOPTUPYET Mojiesib Topic @, rmocJie 4ero ucroab3yer BbI30B admin. site.
register() @, peruCTPUPYIOIMINI MOJIEJIb JIJIST YIIPABJICHIS Yepe3 aIMITHICTPATHBHBII
CauT.

Tenepb UCIIOJIB3YIATE YUETHYIO 3aIICh CYNEPIIOIb30BATEIS 111 BXO/IA Ha afIMUHUCTPa-
TUBHBII cailT. Beenure anpec http.//localhost:8000/admin/, BBequre uMsi 110/1b30BaTEIs1
1 [IaPOJIb LISl TOJIBKO YTO CO3[aHHOTO CYIIEPIIOIb30BATEsI, U Bbl yBUANTE SKPAH HAIIO-
nobue nsobpaxentoro Ha puc. 18.2. Ha a10ii cTpanHune MOKHO 100aBJISTh HOBBIX I10JIb-
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30BaTesIeil ¥ TPYIIbI, & TAKyKe BHOCUTh U3MEHEHUS B yKe CYIIECTBYIONME HACTPOUKHY.
IToMuMO 5TOr0 MOKHO PabOTATh C JAHHBIMU, CBSI3AHHBIMU C TOJBKO Y4TO OIPeIeJIeHHON
MO/IeJIbIO Topic.

Site administration | Django site admin - Chromium

[ site administration | [ *
L €& | [ localhost:8000/admin/

Django administration

me, Il_admin. Change password / L

Site administration

Al tication ! Recent Actions
Groups defdd Change My Actions

Users dpAdd o Change *Django
LI App 4 Pythan
Topics dpAdd * Changs i

Puc. 18.2. AIMUHUCTPATMBHBIN CAlT C BKJIOUYEHMEM MOAENU Topic

NMPUMEYAHUE

Ecnun B 6pay3epe nosiBnsieTcs coobLueHre 0 HEAOCTYMHOCTM BEG-CTpaHMUbl, ybeanTech B TOM, YTO cepBep
Django paboTaeT B TepMMHanbHOM OkHe. Ecnin cepeep He paboTaeT, akTMBM3MpYIiTe BUPTYasbHYIO Cpeay
1 CHOBa BBeAMTE KOMaHAy python manage.py runserver.

[JobaBneHue Tem

Korga Mozesib Topic 3aperucTpupoBaHa Ha aJIMUHUCTPATUBHOM caiiTe, 106aBIM
nepsyto Temy. IlleskHuTe Ha ceblike Topics, YTOORI epeiiTu K cTpaHuile Topics; cTpa-
HUIA TPAKTUYECKU TTyCTa, TOTOMY YTO €llle HET HU OJ[HOU TeMBbI JIJi BbITTOJTHEHU S
onepanuii. Illenxuure Ha ceplike Add; oTkpeiBaercs hopMa At 106aBAEHISA HOBOIL
TeMbl. BBenute B mepBom mosie TekcT Chess u miesKHUTE Ha ccblike Save. Bor Bo3-
BpallaeTech K a;MIHUCTPATUBHON cTpaHuIie TOPiCS, Ha KOTOPOH MOSIBJISIETCS TOJIBKO
YTO CO3/IaHHAs TeMA.

CosamM BTOPYIO TeMy, 4ToObI y Bac ObL10 60JibIie JaHHBIX [1st paboThl. CHOBA IIEJK-
HUTe Ha ccbike Add m cosmaiite BTopyio Temy Rock Climbing. Cebika Save cHOBa BO3-

BpalllaeT Bac K OCHOBHOM cTpaHuile Topics, rae orobOpaskarorcs obe Tembl, Chess u Rock
Climbing.

Onpepenexve mogenu Entry

Yr00bl COXPaHUTh HHGOPMALIMIO O TOM, YTO BbI Y3HAJIM 110 9TUM ABYM TeMaM, Heo0X0-
JIUMO OTIPEJIEJTUTh MOJIEJIb JIJIST 31 Cell, KOTOPbIE TI0JIb30BATEJIb JleIaeT B CBOMX JKypHa-
sax. Kaskmas sanmce J1o/;KHA acCOIMUPOBATLCS ¢ KOHKPETHOI TeMoil. Takoe oTHOIIeHMEe
HA3bIBAETCS OMHOULCHUEM <MHOZUE-K-00HOMY >, TIOCKOJIbKY MHOTHE 3allUCH MOT'YT ObITh
CBSI3aHBI C OJTHOM TEMOTA.
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KOLI Mo/e/n Entry BBITVISIIUT TaK:

models.py
from django.db import models

class Topic(models.Model):

©® class Entry(models.Model):

"""NHPopmaumnAa, MU3y4eHHaA nosb3oBaTenem no Teme
topic = models.ForeignKey(Topic)

text = models.TextField()

date_added = models.DateTimeField(auto_now_add=True)

o0

(4] class Meta:
verbose_name_plural = 'entries’

def _ str_ (self):
"""Bo3BpalwaeT CTPOKOBOe MpeacTaB/eHne MoAesnu.
(5] return self.text[:50] + "..."

Kuacc Entry Hacseayer ot 6a30Boro kiiacca Model, Kak M PACCMOTPEHHBIN paHee KIace
Topic ©. Ilepsbiii aTpubyT, topic, SABJISIETCS IK3eMILISIPOM ForeignKey @. Tepmun
«gnewnuil xaous (foreign key) mporcxoaut us reopun 6a3 JaHHBIX; BHEITHUN KJIIOU CO-
JEPIKUT CCHIIKY Ha JIPYTYIO 3aich B 6ase faHHbIX. Takum 06pazoM Kaskias 3aIich CBs-
3BIBAETCS ¢ KOHKPETHOU TeMO#. Kaxk/101i TemMe 1Ipu co3/[ann IIPUCBANBACTCS KITIOY, NN
nnenTrduratop. Eci motpebyeTcst yCTaHOBUTH CBSI3b MESKITY IBYMSI 3AIUCSIMU JTAaHHBIX,
Django ucnob3yer KU, CBI3aHHbI ¢ KaxkabiM 6J0KOM nHMopMaryu. Bekope Mbl
HCIIOJIb3yeM TaKue CBsI3U JIJIsI IOJIyUYeHUsT BCeX 3alncel, CBI3aHHbIX C 3a/[aHHON TeMOI.

3aTteM ujeT aTpubOyT ¢ UMEHEM text, KOTOPBIil SIBJISIETCS 9K3eMILISIPOM TextField ©.
ITostio TakoTO THTIA OTPAHUYEHIE Pa3Mepa He TPeOYETCsT, TOTOMY UTO pa3Mep OTAETbHBIX
3anmceii He orpannunBaetcst. ATpuyT date_added 1103BOJIsIET OTOOPAKATH 3aITMCH B M0~
PSIZIKE UX CO3/IAHUST U CHAOUTH KAKAYIO 3aTTMCh BPEMEHHOI METKOTL.

B rouke @ kiracc Meta BKIaabIBaeTcs B Kyace Entry. Kitace Meta XpaHUT 1OTIOJTHUTEIb-
Hy10 UHGOPMAIUIO 110 YIIPABJIEHUIO MOJIEJIbIO; B JAHHOM CJIy4yae OH I103BOJISeT 3a/1aTh
CIelralIbHbII aTpubyT, KOTOPHII NMpUKa3biBaeT Django Mcioab30BaTh (OPMYy MHO-
JKECTBEHHOTO 4ymca Entries npu obpamienuu Gosee 4yeM k ozxnoii samucu. (bes atoro
Django Oyzer ucnoJ/ib30BaTh HelpaBubHyo (hopMy Entrys.) Hakonen, meTon __str_ ()
coobiaer Django, kakas uHbopMaIys A0JKHA 0TOOpakaThCcs P 0OpallleHun K OT-
JIeJIBHBIM 32T CsIM. TaK Kak 3aliCh MOKET ObITh IOCTATOYHO JJTHHHBIM OJIOKOM TEKCTa,
MBI TIpHKa3biBaeM Django BBIBOAUTE TOJIBKO TiepBbie 50 cumBoio ©. Taxske 106aBIist-
€TCsl MHOTOTOUME — TPU3HAK BBIBO/IA HETIOJTHOTO TEKCTA.

Murpaunsa mogenu Entry

Tak kaKk Mbl J0OaBUJIN HOBYIO MOJEJIb, MUTPALII0 Oa3bl JaHHBIX HEOOXOAUMO ITPOBECTH
cHOoBa. Bckope BbI IPUBBIKHETE K 3TOMY TIPOTIECCY: BBI M3MeHsIeTe models.py, BBITIOJTHSeTe
KoMaH/y python manage.py makemigrations ums_npunoxcenus, a 3aTeM KoMaHy python
manage.py migrate.
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HpOBEZII/ITe MUTpaIunio 6a3bl JaHHbIX WU IIPOBEPHTE BbIBO/L:

(11_env)learning_log$ python manage.py makemigrations learning_logs
Migrations for 'learning_logs':
(1] 0002_entry.py:
- Create model Entry
(11_env)learning_log$ python manage.py migrate
Operations to perform:

(2} Applying learning_logs.0002_entry... OK

KomaHia reHepupyeT HOBYIO Murpaiito ¢ umenem 0002_entry.py, KoTopast coolImaer
Django, kak uaMeHUTb Gasy AaHHBIX I XpaHEHUsT HHMOPMAIIUU, CBA3aHHON ¢ Mojie-
abio Entry @. ITpu Beimaue koman bl migrate Django moaTBepskaeT, 4To MpuMeHeHe
MUTPAIUH TIPOIILIO YCIIENTHO @.

Pernctpaums Entry Ha agMMHUCTPaTUBHOM canTe
Mogeinb Entry Toske HeoOxoauMo 3aperrctpuposarh. Daiin admin.py 10/KeH BbITISIETD TaK:

admin.py
from django.contrib import admin

from learning_logs.models import Topic, Entry

admin.site.register(Topic)
admin.site.register(Entry)

Bephurecs Ha crpanwuity hittp.//localhost/admin/, v Bbl yBunnTe pasjes Entries B KaTero-
pun learning_logs. lllenkauTe Ha cepiiike Add s Entries nim niesrkauTe Ha Entries v BbI-
Gepute BapuanT Add. Ha skpaHe JJ0JIKEeH TTOSIBUTBCS PACKPBIBAIOIIUIACS CITUCOK JIJIsT BHIOOPA
TEMBI, LTSI KOTOPOI CO3aeTCsl 3alliCh, U TEKCTOBOE TI0JIE JIJIst BBOA 3anucu. Beibepure
B PACKPBIBAIOIIEMCST CITUCKe BapraHT Chess u obasbre 3armuck. [Tpu BbIGope cebliky Save
BbI BEPHETECH K OCHOBHOM /IMUHUACTPATUBHOM CTPAaHUIIE. 3/IECh TIPOSIBIISIOTCS TPEUMYTIIE-
CTBa MCTIOJIb30BaHMs hopMaTa text[ :50] B KadecTBe CTPOKOBOTO TIPE/ICTABIEHIS KasKI0N
3amucy; paboTath ¢ HECKOJIBKUMU 3aMTUCAMU B a/IMUHICTPATUBHOM UHTEpdeiice HaMHOTO
yIoOHee, eCJii BbI BUIUTE TOJBKO YACTh 3AIIUCH BMECTO €€ MOJTHOTO TEKCTA.

Cosnaiite BTOpyo 3a1vch /st TeMbl Chess 1 oJiHy 3armich jijist TeMbl Rock Climbing, ato6sr
y Hac ObLIN MCXOIHBIE JaHHble [JIst AajibHelineil paspaboTku Learning Log.

NHTepakTBHas obonouka Django

BBenentble jlannble MOKHO MPOAHATIM3UPOBATH HA TIPOTPAMMHOM YPOBHE B UHTEPAKTUB-
HOM TePMUHAIBLHOM ceaHce. DTa MHTEePaKTUBHas cpeja, HasbiBaeMast 0600uxoii (shell)
Django, mpekpacHo MOAXOAUT sl TECTUPOBAHUS U AMATHOCTUKM IpoeKTa. IIpumep
ceaHca B MHTEPaKTUBHOI 000JI0UKe:

(11_env)learning_log$ python manage.py shell
©® >>> from learning_logs.models import Topic

>>> Topic.objects.all()

[<Topic: Chess>, <Topic: Rock Climbing>]
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Komanya python manage.py shell (BbITosiHsIEMasi B aKTUBHOUM BUPTYaJIbHOU cpejie)
3aryckaet nHrepperaTtop Python, KOTOPbIT MOKET HCTIOJIB30BATHCS ISt PAOOTHI C MH-
chopmareii B 6aze aHHBIX PoeKTa. B TaHHOM Cirydae Mbl UMIIOPTUPYEM MOJIeJTh Topic
13 MOLyJist learning_logs.models @. 3areM MeTo/ Topic.objects.all() UCIONB3YETCS
LIS TTOJTYYeHUS BCEX 9K3eMILJIIPOB MOJIes N Topic; BO3BpallaeMblii CITMCOK HA3bIBAETCS
umozoswim navopom (queryset).

Conepxnumoe UTOroBoro Habopa nepebupaeTcst TOUHO TaK JKe, Kak ¥ COAEPKUMOE CITH-
cka. Hamprmep, mpocMoTp MAEHTH(HUKATOPOB, HA3HAYEHHBIX KaXKIOMY OOBEKTY TEMBI,
BBLITIOJTHSIETCSI TaK:

>>> topics = Topic.objects.all()
>>> for topic in topics:
print(topic.id, topic)

1 Chess
2 Rock Climbing
Wrtorosblit HAGOP cOXpaHsieTCst B topics, MOCHE Yero BBIBOAUTCS aTpudyT id Kaxkaoro

oObeKTa topic 1 ero CTpOKOBOE IpesicTaBaenne. Mbl BUfUM, 9TO TeMe Chess MPUCBOEH
nneaTudukarop 1, a Rock Climbing mpucBoeH naeHTUhUKATOP 2.

3Hast MAeHTU(HUKATOP KOHKPETHOTO 00BEKTa, MOKHO TIOJYYUTh HTOT 0OBEKT U TIPOaHa-
JIMBMPOBATH CojlepsKaliuecs B HeM arpulyThl. [IpocMoTpuM 3HaueHwMst text 1 date_added
1 TeMbl Chess:

>>> t = Topic.objects.get(id=1)

>>> t.text

'Chess'

>>> t.date_added

datetime.datetime(2015, 5, 28, 4, 39, 11, 989446, tzinfo=<UTC>)

Takxe MOXHO IPOCMOTPETH 3alIUCH, OTHOCAIIMECS K KOHKPeTHOU Teme. Panee Mbl
ompeenuan aTpubyT topic s Mogenu Entry. OH OBLT 9K3eMILIIPOM ForeighKey,
MIPE/ICTABJISIONNM CBSI3b MEK/y 3allMChIo U TeMoil. Django MoskeT UCIoJb30BaTh 3Ty
CBA3D /U151 1IOJIyYeHUs BCeX 3aluceil, OTHOCSAIIMXCS K HEKOTOPOH TeMe:

O >>> t.entry_set.all()
[<Entry: The opening is the first part of the game, roughly...>, <Entry: In
the opening phase of the game, it's important t...>]

YT0o6BI MOJYIUTH JaHHBIE Y€PE3 OTHOIIEHNME BHEITHETO KJII0Ya, UCIOIb3yHTE NMSI
CBSI3AaHHOU MOJIeJIN, 3alTMCAaHHOE B HMKHEM PETHUCTPE, 32 KOTOPBIM CJIe/[yeT CUMBOJI
noyepKuBanus u cjioBo set @. [lommyctym, y Bac UMeroTcst Moziesin Pizza u Topping,
U MOJIeNTh Topping CBsi3aHa ¢ Pizza yepes BHEITHWH Koy, Ecii Banm 06beKT Ha3biBACTCsT
my_pizza, 751 TTIOJIyYEHNA BCEX CBA3AHHDIX C HUM 9K3EMILISIPOB Topping MCIIOIb3YETCSI
BbIpaskenue my_pizza.topping_set.all().

Mol OyzieM UCII0/Ib30BATh TAKOI CUHTAKCHUC IIPU IIEPeX0/ie K IPOrpaMMUPOBAHIIO CTPa-
HIII, KOTOPbIE MOTYT 3alIpaliiBaThCs MoJb3oBaTessiMu. O6oI0uKka oueHb yao0Ha TOT/a,
KOI'/J[a BbI XOTHTE IIPOBEPHT, YTO Balll KOJ [OJIydaeT Hy KHble qaHHble. Ecim B 060s10uKe
KOJ paboTaeT Tak, Kak 3a/yMaHO, MOKHO OKKMIAaTh, YTO OH OyAeT PaBUIbHO PabOTaTh
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u B daiisax, KOTOPbIE BbI CO3/IaeTe B CBOeM IpoekTe. Eciu Ko BbigaeT olmnOKY MU He
3arpysKaeT Te JaHHbIe, KOTOPBIE JOJIKEH 3arpysKaTh, BaM Oy/IeT HAMHOTO TIPOILE OTJIAAUTh
€ero B IIpocToii 060J10uKe, yeM 1pu pabore ¢ (pailzaMt, TeHEPUPYIOIIUMU BeO-CTPAHKIIBL.
B kHure MBI He Gy/IeM 4acTo BO3BpalaThest K 000JI0UKe, HO BaM He CTOUT 3a0bIBaTh
0 HeH — 39TO MOJIE3HBIN MHCTPYMEHT, KOTOPBIN TTIOMOSKET BaM OCBOUTH CHHTaKcuc Django
JUIst pabOThI ¢ JAHHBIMU IIPOEKTA.

MPUMEYAHUE

Mpu kaXaoM M3MeHeHuW MoAenu HeobxoamMo nepes3anycTutb 060104Ky, YTObbl YBMAETH pe3yrnbTaThl
3TUX U3MEHEHMI. YTO6bI 3aBEpLUMTb CeaHC paboThl C 0605104KoM, HaxmuTe Ctrl+D; B Windows HaxmuTe
Ctrl+Z, a 3atem Enter.

YNPAXKHEHUSA

18-2. Kopotkue 3anucu: metoa _str_ () B mogenu Entry B HacTosiiee BpeMsi MpUCoeanHseT
MHOroTOuMe K KaXxxaoMy sk3eMnnsipy Entry, otobpaxaemomy Django Ha aAMUHUCTPaTUBHOM cal-
Te unu B obonouke. [lobasbTe B MeToA __str__ () komaHay if, 406aBASIOLLYI0 MHOrOTOYMNE TONIbKO
[0S 3anucei, AIMHa KOTopbiX npeBbiwaeT 50 cvMBOOB. Bocnonb3ynTech aAMUHUCTPATUBHBIM
canToM, YToBbl BBECTU 3anucb C ANMHON MeHee 50 cMMBONOB, U y6eauTech B TOM, YTO Mpu ee
NPOCMOTPE MHOTOTOUME He OTobpaXaeTcs.

18-3. Django API: npu Hanucanuv kopa Ans paboTbl C AaHHBIMM MpOEeKTa Bbl CO34aeTe 3a-
npoc. MpocMoTpuTe AOKYMEHTALMIO MO CO3AAHMIO 3anpocoB K AaHHLIM Mo aapecy https://docs.
djangoproject.com/en/1.8/topics/db/queries/. MHoroe u3 Toro, 4Yto Bbl YBUAUTE, MOKAXKETCS BaM
HOBbIM, HO 3Ta MH(OPMaLWsA NPUroAUTCS BaM, KOraa Bbl HAYHETe paboTaTb Haa CO6CTBEHHBIMU
npoexTamu.

18-4. Muuuepus: co3aainTe HOBbLIN NPOEKT C UMEHEM pizzeria, COAepXalUMii MPUNOXKEHWE pizzas.
Onpegenute Moaens Pizza ¢ noseM name, B KOTOPOM XPaHATCS Ha3BaHUS BUAOB NULLbI (Hanpu-
Mep, «[aBalickas» unu «Yetbipe cbipa»). Onpegenute Mogenb Topping ¢ NonsMM pizza U name.
lMone pizza [OMKHO COAEPXXaTb BHELLUHUI KoY K Mogeny Pizza, a mone name A0MKHO NO3BONSITh
XPaHUTb Takune 3HaYEeHUs1, KaK «aHaHac» Uan «rpubbi».

3apeructpupyite obe MoAenM Ha aAMUHIUCTPATUBHOM caiiTe. Mcnonb3yiiTe caiT Afisi BBOAA Ha-
3BaHW MULLbI U AOMOHEHWI. V3yunTe BBEAEHHbIE AAHHbLIE B MHTEPAKTUBHON 060JI0UKE.

Co3paHue cTpaHuy: AoMallHAsa cTpaHuua Learning Log

O6biuHO TIpOoIiece co3manust BeO-cTpanuil B Django cOCTOUT U3 TPeX CTauil: opese-
nenns URL, Hamycanus npeacTaBaeHnil u Hanucanus mabaonos. CHavana caepyer
onpenesnTh cxemovt (patterns) URL. Cxema URL onmceiBaer crpykrypy URL-anpeca
u cooburaer Django, Ha Kakue KOMIOHEHTBI cyieyeT oOpaiaTh BHUMAHKE TIPH COIO-
crasieHnn 3arpoca 6paysepa ¢ URL-agpecom Ha catite, 4To6b BBIGPATH BO3BPAIIAEMYIO
CTPAHUILY.

3ateM kaxabiii URL-aapec ¢BSI3bIBACTCS ¢ KOHKPETHBIM npedcmagienuem — GQyHKITUsT
MIPE/ICTAaBJEHUST YnTaeT U 0OpabdarbiBaeT MaHHbie, HeoOOXoaMMBbIe cTpatuiie. DyHKIUs
HPE/ICTABJIEHSI YACTO BBI3bIBAET A0JIOH, KOTOPBIN CTPOUT CTPAHUILY, TOAXOISIILYFO JIJIsT
nepezaun Gpaysepy. UToObl BbI JIydliie MOHSLIN, KAaK Pab0TAeT 9TOT MEXAHU3M, CO3/JIM
JIOMANTHIOK CcTpaHuIly Asst mpuioskeruns Learning Log. Msr onpegennm URL-agpec
JIOMAIIHEeN CTPAHUI[BI, HAITUIIEM /I HeTO (DYHKIUIO MTPEeICTaBICHUS U CO3/Ia/IUM T1PO-
CTOi abIoH.
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Tax kak Mbl ceffuac Bcero Jiminb yoeskaaeMcs B ToM, uto Learning Log paGoraer, Kax 11o-
JIOKEHO, CTPAHUIA TTOKA OcTaHeTcst mpoctoil. Korma npuiioskenue OyieT 3aBepiieHo, Bbl
MOJKeTe 3aHIMaThCs eT0 0popMIIEHIEM, CKOJIBKO /IyTIIe YTOIHO; TPHIJIOKEHIe, KOTOpoe
XOPOIIIO BBITJISIAT, HO He paboTaert, GecembicierHo. [Toka Ha foMarirHeit crpanuie 6yaer
0TOOPAKATHCST TOJBKO 3ar0JI0OBOK U KPATKOE OITUCAHHE.

ConoctasneHnne URL

ITosb3oBarenb 3anpaiinbaer crpanuiibl, BBoass URL-agpeca B 6paysepe u meskas
Ha CChIJIKaX, TI09TOMY MbI JJOJKHBI pelinTh, kakre URL-aapeca moHago0sTCs B HallleM
npoekre. Haurem ¢ URL gomatiHeii crpaHuiibl: 9T0 6a30BbIii a[ipec, KCHOJIb3yeMBblil 17T
obpamenus k npoekry. Ha ganubiii Moment 6aszosbiit URL-anpec http.//localhost:8000/
BO3BpalllaeT caiiT, creHepupoBaHHbIl Django 1o yMOIYaHII0; OH COOOIIAET O TOM, UYTO
IPOEKT ObLI CO3JaH YCIEIIHO. Mbl MU3MEHUM JOMALIHIOI CTPAHUILY, CBSI3aB 6a30BbIii
URL-azpec ¢ nomarnraeii crpanutieii Learning Log.

B katasore ipoexTa learning_log oTkpolite aiin urls.py. Ber yBuauTe B HEM ciieiy-
TOINN KOJL:

urls.py

©® from django.conf.urls import include, url
from django.contrib import admin

urlpatterns = [

(2]
(3] url(r'~admin/', include(admin.site.urls)),

]
[Tepsbie 1Be cTpokn UMIIOPTUPYIOT (DYHKITMK 1 MOy iH, yiipasJsgiomue URL-agpecamu
MPOEKTa U aIMUHUCTPATUBHBIM calitoM @. B Tese daiina onpezengerca nepeMerHHas
urlpatterns @. B daiine urls.py, mpeacTaBisionieM IPOEKT B 11€JI0M, TepeMeHHAs
urlpatterns Bxirouaer Habopel URL-anpecos us npuaoxkenuil B npoext. Kox ©

BKJIIOYaeT MOJIyJib admin. site.urls, onpenensionmii Bce URL-aapeca, KoTopbie MOTyT
3aMpaImnBaThCS C A/IMUHUCTPATUBHOTO caiTa.

Jlo6asum B s10T (haitn URL-agpeca learning_logs:

from django.conf.urls import include, url
from django.contrib import admin

urlpatterns = [
url(r'~admin/', include(admin.site.urls)),
(1 url(r'', include('learning_logs.urls', namespace='learning_

logs™)),
1

B touxe @ po6aBisgercs CTpoKa BKIIOYEHNA MOLYIsI learning_logs.urls. 9Ta CTpoKa
BKJIIOUAET apTyMEHT namespace, 1o kotopoMy URL-aznpeca learning_logs MOXHO OT-
anunthb o1 Apyrux URL-azpecos, koTopble MOTYT 1IOSIBUTbCA B IIpoekTe. [lannas Bo3-
MOKHOCTb MOKET OKa3aThCs YPe3BbIYaiHO MTOJIE3HOI 110 Mepe pocTa ITPoeKTa.

Maiin urls.py Mo yMOT9aHIIO HAXOAUTCS B KaTasrore learning_log; Termeph HYKHO CO3/aTh
BTOPOI (haiis urls.py B marike learning_logs:
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urls.py

OnpepenseT cxembl URL gna learning_logs.

from django.conf.urls import url

urlpatterns = [
# JlomawHAA cTpaHuua

(1]
(2]
© from . import views
(4]
e url(r'~$', views.index, name='index'),

]

Yr06b1 OBLIO TIOHATHO, C KaKOil Bepcreil urls.py Mbl pabotaeM, B Hadasio daiiia 1o6aBis-
ercst cTpoka fokymenTary @. 3arem uMnoprupyercst GyHKIMs url, oHa HEOOXOIMMA
nuia essaspiBanug URL ¢ mpenctaBienusivu @. Takike MMIIOPTHPYETCS MOYJTb views ©);
TOYKa MpuKasbiBaerT Python mMmmoprupoBars mpencTaBieHs 13 KaTajaora, B KOTOPOM
HaXOAUTCA TeKymuit Moaymb urls.py. [lepemennas urlpatterns B 3TOM MOyJie TIpei-
cTaBJsieT OO0 CIUCOK CTPAHUII, KOTOPBIE MOTYT 3allPAlIMBATHCS U3 MPUIOKEHUSI
learning_logs ®.

Cxema URL npezncrasisger co6oii Bb30B (GyHKIUU url() ¢ TpeMs apryMenTamu ©.
[lepBblii aprymMeHT COEpKUT perysspHoe BbipakeHue. Django uiier B urlpatterns
peryJisgpHoe BbIpakeHue, coBIajaliee co ctpokoil sanpamubaemoro URL. Takum
06pa3oM, PEryJIsipHOE BIPAsKEHUE JOJKHO ONPEIENIATh CXeMy ajipeca, KOTopyio Oyer
nckatb Django.

BosbMmem peryisiproe Boipaskenue r'~$'. CumBo r coobmaer Python, uro mocie-
AYIONas CTPOKA JOJIKHA UHTEPIPETUPOBATHCS He3 MOMOJHUTENbHOM 06paboTKH,
a arocTPodbl YKA3bIBAIOT, T/Ie HAUNHAETCST U 3aKAHUYNBAETCST PETYJISIPHOE BBIPAKEHUE.
CumBous » o6o3HaYaeT HayaIo CTPOKH, a CUMBOJ $ obo3HavyaeT ee KoHell. B 1emom
9TO BbIpaxkeHue npukasbiBaer Python uckare URL-ampec, He comepkalinii Hu4ero
Meskay HadajoMm 1 koHiioM URL. Python urnopupyer 6asossiii URL-agpec mpoekra
(http.//localhost:8000/), Tak 4TO IyCTOE PETYJISPHOE BbIPAXKEHIE COBIALAET ¢ Ha30BhIM
URL-aznpecom. JTioboii apyroit URL-azpec He Gyer cOOTBETCTBOBATh 9TOMY BbIpaske-
Huio, 1 Django BepHer cTpaHuily ¢ omMOKo, ecin sanpammsaeMbiii URL He cooTser-
CTBYET HU O/{HOH 13 cymiecTByomux cxem URL.

Bropoii apryment url() © omnpezesisieT BbI3biBaeMylo (yHKIIUIO TIpejicTaBienus. Kor-
na 3anpamuBaembii URL-azpec cooTBeTcTByeT peryasspHoMy Bbipaxenuio, Django
BbBI3BIBAET views.index (MbI HamuIeM 3Ty (DYHKIUIO MIPEACTABIEHUS B CJIELYIOTIEM
paszee). Tperuit aprymenT omnpezessier index s atoii cxembl URL, uTo6bI Ha Hee
MOSKHO OBLJIO CCHLIAThC B APYrUX yacTax koga. Kaxzaprii pas, korga morpebdyercs
[PEJOCTABUTD CCHIJIKY Ha JOMAIIHIOK CTPAHUILY, Mbl OYIeM HCIIOJIb30BATh 9TO MMsI
Bmecto URL.

NMPUMEYAHUE

PerynspHble BbIpaXKEHWUsI UCMOMb3YIOTCS MOYTM BO BCEX A3bIKAX MPOrpaMMMpoBaHms. OHM Ype3BbluaiiHo
MosesHbl, HO, YTOBbl OCBOMTb X, MOHAAOBUTCS BpeMs. ECIM UTO-TO OCTanoCh HEMOHSATHLIM, He 6ecro-
KoWiTechb; B xofe paboTbl HaZ NPOEKTOM Mbl PaCCMOTPUM MHOMO MPUMEPOB.
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HanucaHue npeacrasneHuns

DyHKIMS TTPeICTaBIEHNUS MO TyYaeT HHPOPMAIIUIO 13 3aI[POCa, MOATOTABIMBAET JaHHbIE,
HeOoOXOIMMBbIE JIJISI IOCTPOEHN CTPAHUIIbI, M BO3BPAlIaeT JaHHble Opaysepy — 4acTo
C MCIOMIb30BaHNeM MIabI0HA, OTIPE/IEIAIONIEr0 BHEITHWI BUL CTPAHUIIBL.

Daii views.py B learning_logs ObLI CreHEPUPOBAH ABTOMATUYECKHU IIPU BBITIOJIHEHUH KO-
MaH bl python manage. py startapp. Ha 1anHbIii MOMEHT ero cofiep;KuMoe BBITJISIINT TaK:

views.py
from django.shortcuts import render

# Co3paiiTe 34ecb CBOW NpeAcTaB/ieHMA.

Ceituac daitn Torpko nMnoptTupyeT GyHKINIO render(), KOTOpas TeHepUPYeT OTBET
HA OCHOBAHUU JAHHBIX, IOJYYEHHBIX OT TpesacTaBienuil. [Ipeacrasienue qomarineit
CTPAHUITHI TOJKHO OBITH 3ATNCAHO B CITEAYIONIEM BU/IE:

from django.shortcuts import render

def index(request):
"""[loMaWwHAA CTpaHuua npunoxeHna Learning Log
return render(request, 'learning_logs/index.html")

Ecan URL 3ampoca coBmajaer ¢ ToJbKO UTO Olpe/iesieHHON cxeMoii, Django umier
B (haiine views.py pyHKIIMIO ¢ UMeHeM index (), TIOCJIe Yero repeaeT 3Toi pyHKimm
npejcTaBIeHnst 0OBEKT 3ampoca. B Halem ciyuyae HUKakast 0O0paboTKa JaHHbBIX JJIst
CTPAHWIIbI HE HYKHA, IOATOMY KO/l QYHKIIMH CBOAUTCS K BBI3OBY render (). DyHKIMs
render () UCIIOJB3YET JIBA APTYMEHTA — UCXOAHBIN 0OBEKT 3a1poca 1 MmabIoH, UCTIOJb-
3YEeMBIH JIJIst TOCTPOEHUST CTPpaHUIlbl. JlaBaiite HAMUIEM 3TOT MAGJIOH.

HanucaHue wabnoHa

[MTabson 3amaer cTpykTypy BebO-crpanuibl. OH onpepessieT 00U BHEITHIH BU/IL,
a Django 3armoJ/HsieT ero COOTBETCTBYIOIIUMY AaHHBIME IIPU KayKIOM 3aIIPOCE CTPAHMIIBL.
[ITa6si0H MOKeT 06paaThCA K JIIOObIM JAHHBIM, [I0JyYEHHBIM OT IpejcTaBieHns. Tak
KaK Hallle TPeICTaBJIeHre JOMAlTHEH CTPaHUIbl HUKAKIX JaHHBIX HE TIPEIOCTaBJISIET,
1a6JI0H II0JIy4aeTCsl OTHOCUTENBHO IPOCTHIM.

B xaranore learning_logs co3zmaliTe HOBBIN KaTajJor ¢ uMeHeM templates. B kaTtasore
templates cosmaiite apyroii katanor ¢ umMeneM learning_logs. Ha mepBbIii B35/ Takas
CTPYKTypa KaskeTcst u30bITouHOI (KaTasor learning_logs B karasiore templates BHyTpu
Karasora learning_logs), HO co3gaHHas TakuM 0Opa3oM CTPYKTypa OyAeT OZHO3HAYHO
UHTEpIpeTUpoBaThest Django maxke B KOHTEKCTE OOJIBIIOTO TIPOEKTA, COCTOSIIIETO 13 MHO-
JKecTBa OT/IeJIbHBIX TIPUJIOXKEeHWI. Bo BHyTpeHHeM KaTasiore learning_logs cosmaiite
HOBBIH (haiisl c umeneM index.html. BriiiouuTe B Hero cieyioninii TEKCT:

index.html

<p>Learning Log</p>
<p>Learning Log helps you keep track of your learning, for any topic you're
learning about.</p>
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IT10 ovenb npoctoii aiin. Ecau el He 3Hakombl ¢ cuaTakcucom HTML, Teru <p></p>
obozHauaoT ab3arpl. Ter <p> oTKpbIBaeT ab3all, a Ter </p> 3akpbiBaet ero. Hara crpa-
HUIA COMEPIKUT /1B ab3ara: TEePBLIH COMEPIKUT 3aT0MOBOK, & BTOPOIT OMUCHIBAET, YTO
MI0JTb30BATENb MOJKET C/IEATh C IIOMOIIbIO Tpuiiokenus Learning Log.

Teneps 1pu sanpoce 6asosoro URL-anpeca npoexra http.;//localhost:8000/ Bb1 yBuaute
TOJIBKO YTO TIOCTPOEHHYIO CTPAHUILY BMECTO CTPAHUIILI 110 yMoJuanuio. Django Geper
zampommenHbrii URL-agpec n BUanT, 9TO OH COBIIAZIaeT co cXeMoii r'*$"; B 9TOM ciydae
Django BoispiBaeT GyHKIUIO views.index (), YTO IPUBOJAUT K TOCTPOCHUIO CTPAHHUIIDI
C UCTIOJIb30BaHMeM M1abJIoHa, coziepkarierocs B index.html. TlosyuenHast ctpanuiia mo-
KazaHa Ha puc. 18.3.

[ © localhost:8000 - Chromium J
[ localhost:8000 x

L o € [ localhost:8000

b
]

Leaming Log

Learning Log helps you keep track of your learning, for any topic you're learning about.

Puc. 18.3. JoMmawHaAa cTpaHuua Learning Log

W xoTd Moset 1mokas3aTbcs, YTO /18 OJJHON CTPAHUIIBI ATOT IIPOIECC CAUIIKOM CJIO-
JKeH, Takoe pasjenenne URL-aapecos, mpe/craBieHuii u mabdIoHOB paboTaer X0po-
mmo. OHO TO3BOJISET COCPEMOTOUNTRHCS Ha OTAEMBHBIX ACTIEKTaX MPOEKTa, a B Hosree
KPYITHBIX MPOEKTAX OT/ENbHbBIC YYACTHIKU MOTYT COCPEIOTOUNTHCS HA TEX 06JIACTAX,
B KOTOPBIX OHU Hanbosiee cuibHbl. Hanpumep, crieruaiuct 1mo 6a3aM TaHHBIX MOKET
3AHATHCSI MOJIEJISIMHU, TIPOTPAMMHICT — KOJIOM MTPE/ICTaBICHMS, a BeO-Iu3aiiHep — Ira-
GaoHAMU.

YMPAXXHEHNA

18-5. MnaH NUTaHWA: NMPEeACTaBbTE MPUIOXKEHWE AN COCTAB/EHMUS MlaHa MUTAHUSA Ha Heaento.
Co3paiiTe HOBbI KaTasor C UMEHEM meal_planner, 3aTeM co3AaliTe B 3TOM KaTasiore HoBblii Mpo-
ekt Django. Co3aaiite HOBOE MpUIOXeHWe C uMeHeM meal_plans. MocTpolite npocTyto AoMall-
HIOKO CTPaHULy ANns 3TOro MpoeKTa.

18-6. [loMallHas cTpaHuua Pizzeria: fo6aBbTe AOMALLHIO CTPaHWLY B NMPOEKT Pizzeria, KOTOPbIN
Bbl HAYanu CTpOUTb B ynpaxkHeHun 18-4 (c. 394).

[NocTpoeHne Apyrnx ctpaHuu

Ternepn, KOT/Ia BbI HAUAJIU [IPE/ICTABJISATD MIPOIIECC TOCTPOEHUST CTPAHULL, MOKHO TIEpe-
XOZIMThH K ocTpoenuto rmpoekta Learning Log. Mbr co3naanm iBe cTpaHUIIbI A1 BBIBO/IA
JaHHBIX: Ha OIHOI1 OyIeT BRIBOAUTHCS CIIMCOK BCEX TEM, a Ha JPYTOil — BCe 3aICH 10 KOH-
KpeTHOIT TeMe. [lJist Kax 101 cTpanuiibl Mbl co3iaauMm cxemy URL, nanuniem GpyHKIIUIO
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IpejicTaBjeHnsa U CO3/1a/IlUM nrabJIoH. HO, Ipexxae 4eM IepexoanTb K pa60Te, CTOUT
CO3/1aTb 6a30BBbIit H_Ia6JIOH, OT KOTOPOTO 6yIIyT HacCJie/10BaTb BCE 11abJIOHBI 9TOTO IIPOEKTA.

HacnepoBaHue wabnoHos

[Tpu mocTpoenuw caiita HEKOTOPBIE 2JIEMEHTBI TIOUTH BCETA MOBTOPSIIOTCS HA KAKIOM
crpanuiie. BMecTo TOro 4to6bl BCTPAUBATh 3TU JIEMEHTHI HETIOCPEICTBEHHO B CTPAHUIIBI,
BBl MOYKETE HATIUCATH Ga30BbIN MAGJIOH C TOBTOPSIONMMIICA HJIEMEHTAMK; BCE CTPAHUIIBI
GyIyT HAcIe0BATh OT 3TOTO Iabiona. Takoe pereHne Mo3BOJIUT COCPETOTOUNTHCS
Ha pa3paboTKe YHUKAJbHBIX aCHEKTOB KayKIOI CTPAHUIBI U CYNIECTBEHHO YIPOCTUT
usMeHeHue 0011ero 0hOPMIIEHHSI TPOEKTA B IIEIOM.

Poavtenbckuii Wwabnox

HauHem ¢ cosmanus mabmoHa base.html B ogHOM Katasore ¢ daiisiom index.html. tor
(aiin Oyzer coepsKaTh 3JIeMEHTbI, OOTIIE JIJIsT BCEX CTPAHUILL; BCE OCTAIbHBIE TAOTOHBI
HacaenyioT oT base.html. [loka eqHCTBEHHBIM 3JIeMEHTOM, KOTOPBIN J0JIKEH ITOBTO-
PATHCS Ha KAK/IOH CTPAHUIIE, OCTAETCS 3ar0JI0BOK B BEPXHEH 4acTu cTpaHulibl. Tak kak
mabJI0H OYIeT BKIYATHCS B KaXK YO CTPAHUILY, IPeoOPasyeM 3arol0BOK B CCBIIKY Ha
JIOMAIITHIOK CTPAHUILY:

base.html
<p>

(1) <a href="{% url 'learning_logs:index' %}">Learning Log</a>
</p>

® {% block content %}{% endblock content %}

[TepBast yacTh haiina cosmaer ab3all ¢ UMEHEM MPOEKTa, KOTOPBIN Takske paboTaeT Kak
CCBLTKA Ha IOMATITHION CTPAHUILY. JIJIsT TOCTPOEHST CCHLITKHU MCTIOMb30BATICS UaAOLOHHbLLL
mez, 0003HAYEHHBIN (GUTYPHBIMU CKOOKaMu 1 3HaKaMu % {% %}. [1TaboHHbII TeT mpej-
crasiisteT co0o0it OJI0K KOJ1a, KOTOPbIi TeHepupyeT nHGOPMAIIUIO JIJis BBIBO/IA HA CTPAHU-
ue. B nanHoM 1puMepe mabIoHHbIN Ter {% url 'learning_logs:index' %} reHepupyer
URL-azpec, coorserctBytommuii cxeme URL, onpenenennoii B caiise learning_logs/urls.
py ¢ umeHeM 'index' @. B nanHom npumepe learning_logs — MPOCTPAHCTBO MMEH,
a index — cxema URL ¢ yHUKaJIbHBIM UMEHEM B 3TOM ITPOCTPAHCTBE UMEH.

B aToii mpocroii crpanuiie HTML ccpimka 3akimodaercs B sKOpHbILL TET:

<a href="url_cceinku" >mekcm ccelnku</a>

T'enepuposanne URL-aapeca mabgoHHBIM TErOM CYIIECTBEHHO YIPOIIAET aKTya-
Jusanuio cebliok. Ytobsl usmennts URL-aapec B mpoekTe, JOCTATOYHO U3MEHUTH
cxemy URL B urls.py, a Django aBromarudecku BcraBut o6HoBieHHBINH URL-aapec
IIPU CJIEYIOIIEM 3aIpoce CTPaHuIlbl. Kaskjiast crpaHuIia B poekte Oy/IeT HacIe0BaTh
oT base.html, Tak 4TO B aybHElIIEM Ha KasK/I0H cTpaHuIe GYIET COAEPIKATHCS CCBLITKA
Ha JIOMAITHIO CTPAHMUILY.

B Touke @ BcraisieTcst mapa TeroB block. biiok ¢ mMeHeM content pesepBupyet
MecTo; HH(pOpMaIUs, ToTajaomast B 610K content, OYAET ONPEICAATHCS TOUCPHUM
mabJIOHOM.
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JouepHuil abyoH He 06s13aH ONPEAEATh Kask/Ablii OJI0K B CBOEM POAUTEIE, TaK YTO
B POAMTENbCKUX MabJ0HAX MOKHO 3apPe3epPBUPOBATH MECTO s TI0OOT0 KoJnye-
ctBa GJIOKOB, a I0YepHUil abaoH GyIeT UCIOMb30BaTh CTOIBKO M3 HUX, CKOJIBKO MO-
Tpebyercs.

MPUMEYAHMUE

B kome Python moutw Bceraa Mcnonb3yroTcs OTCTYMbl B YeTblpe npobena. ®annbl WwabnoHoB 06bIYHO
MMelOT 60/bLUMI YPOBEHb BIOXXEHHOCTH, YeM daiinbl Python, no3ToMy Kaxabllii ypoBeHb 0TCTyNa 06bI4HO
obo3HavaeTcsa ABymMs npobenamu.

[JlouepHuin WwabnoH

Temnepp HyKHO Hepenucarh (aiia index.html tak, 4To6bl OH HacjaegoBal OT base.html.
OO6HOoBIIeHHBIN (haiir index.html BB UT TaK:

index.htm
O {% extends "learning_logs/base.html" %}

® {% block content %}
<p>Learning Log helps you keep track of your learning, for any topic you're
learning about.</p>

©® {% endblock content %}

CpaBHuBag aTOT (aiis ¢ ucxXoAHOU Bepcueii index.html, Mbl BUIMM, UTO 3ar0JOBOK
Learning Log 3aMeren KOJIOM HACTET0BAHUS OT POIUTENHCKOTO Tnabmona @. B mepsoit
CTPOKE JI0YEPHEro MmabIoHa 0JIKEH HaXOUThCS Ter {% extends %}, KOTOPBIii coobImaeT
Django, oT Kakoro poauTesabckoro mabiona on Haciexayer. Maitn base.html siBistercst
4acTbio learning_logs, T09TOMY learning_logs BKJIIOYAETCA B IIyTh K POAUTEILCKOMY
mabmoHy. JTa CTPOKa M3BJIEKAET BCe coiepkuMoe n3 mabaona base.html u mosBossiet
index.html onpeneiuTh, 9TO MOJKHO TOTACTh B TPOCTPAHCTBO, 3ape3epPBUPOBAHHOE
6JIOKOM content.

biiok content onpeneisiercst B Touke @ BcraBKoil Tera {% block %} ¢ mmeHeM content.
Bce, uTo He HacjeLyeTcs OT poAUTEIbcKOro mabaoHa, monazaer B OJI0K content.
B nanmowm caywae ato ab3ar ¢ omncanmeM mpoekrta Learning Log. B Touke © mbI
cool11aeM 0 TOM, 4TO OIpeieIeHIe content 3aBepiieHo, Ipu noMonu Tera {% endblock
content %}.

BeposiTHO, BbI yKe HaurHaeTe IIOHUMATh [IPerMYLIecTBa Hac/ie0BaHus abJ0HOB: B J10-
YepHUH MAa0JIOH JOCTATOUHO BKIOUYUTH HH(MOPMAITIIO, YHUKATBHYIO JIs1 9TON CTPAHUIIBL.
Taxoil 110AX0/1 yIIPOILaeT He TOJbKO KasKAblil 1a0I0H, HO U u3MeHeHue caiita. YToObl
M3MEHUTH dJIeMEHT, OOIIUI JI/Isk MHOTUX CTPAHULL, IOCTATOYHO UBMEHHTD DJIEMEHT B PO-
JUTECKOM TTabsiote. BHeceHHBIE M3MEHEHUsT OYIYT aBTOMATUIECKHU TIEPEHECEHB! Ha
KayK[IyIO CTPAHUILY, HACJIeAYIONIYIO OT 3TOT0 mabjaoHa. B poexTe 13 1ecaTKOB 1 COTEH
CTPaHMIL TaKas CTPYKTYPa 3HAYUTEIBLHO YIIPOIAET 1 YCKOPseT JopadoTKy caiita.

NMPUMEYAHUE

B 60/blWMX MPOEKTaxX YacTo CO3AAETCS OAMH poaUTENbCKUNA WwabnoH base.html ansa Bcero caiita u po-
OuUTenbckue WabnoHbl AN KaXAoro KpyrHoro pasgena caita. Bce wabnoHbl pasaenoB HacneaytoT
oT base.html, 1 kaxaas cTpaHMua calfTa HacneayeT oT WabnoHa pasaena. MNpy Takon CTPYKType Bbl CMO-
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XeTe Nerko U3MeHsTb 0hopMIeHVe U NoBeaeHe caliTa B LiesioM, Niloboro ero pasaesna unm oTAenbHoOM
CTpaHuubl. [laHHas KOHMUIypaLms CUbHO MOBbILWAET 3 MEKTUBHOCTL paboTbl 1 CTUMYNUPYET pa3paboT-
UMKa K AanbHelilleMy COBEPLLEHCTBOBAHMIO caiTa.

CrpaHuua co CNncKkoM Tem

Pazobpasuiich ¢ TeM, Kak 3G GEKTUBHO OPraHU30BaTh IOCTPOEHUE CTPAHMILL, Mbl MOKEM
COCPEIOTOUNTHCS Ha CIAEYIONINX IBYX CTPAHUIIAX: CITUCKE BCEX TE€M M CITHCKeE 3aMncein
1o onHOU Teme. Ha cTpanuiie TeM BBIBOJIUTCS MepedeHb BCeX TeM, CO3JaHHBIX TT0JIb30-
BaTeJISIMU, U 9TO IIe€PBasi CTPAHUIIA, Ha KOTOPOIl HaM IIpUAeTCs: paboTaTh ¢ JaHHBIMU.

Cxema URL ang tem

Cravasia "HyxHo onpenenutb URL miust crpanuiel TeM. OOBIYHO B TAKUX CIIyYasx
BbiGupaercs npoctoil pparment URL, KOTOPbIi oTpaskaer cyTh MHGOPMALIMH, TIPE/-
CTaBJIEHHON Ha cTpaHuile. Mbl BOCIOJIb3YEMCS CJIOBOM LOPICS, TAK YTO JIJIsI IOy IeHUST
crpanutsl 6yzaer ucnosbsoBarbess URL http.//localhost:8000,/topics/. A BoT Kakue 13-
MeHeHud cJjeyeT BHecTH B learning_logs/urls.py:

urls.py

OnpepenseT cxembl URL gnsa learning_logs.

urlpatterns = [
# JlomawHAA cTpaHuua
url(r'~$', views.index, name='index'),

# BbiBO4 BCex TeM.
(1 url(r'~topics/$', views.topics, name='topics'),

]

MbI ipocTo 106aBuIM topics/ B apryMeHT PEryJIAPHOIO BhIPAKEHMsI, UCIIOJIb3yeMblii
¢ URL-anpecom nomarnraeii crpanuiisl @. Korpa Django mpoBepsieT 3anparmBaeMblit
URL-azpec, ata cxema cosnazger ¢ aobsiM URL-azpecoM, KOTopblii cocTout us 6aso-
Boro URL-azpeca u cioBa topics. Kocyto 4epTy B KOHIIE MOKHO BKIIOUUTDH, MOKHO
He BKJII0YATh, HO [10CJIEe CJI0Ba topics HUYEro ObITh He JOJKHO, MHAYe cXeMa He COBIIa-
ner. JIroboit sanpoc ¢ URL-aapecoM, COOTBETCTBYIOIIMM 9TOH cxeMe, OyAeT nepejaH
bynximm topics() B views.py.

MpeacraBneHune topics

DyHKus topics () MOJKHA [IOJydYaTh JaHHble 13 Oa3bl JaHHBIX U OTIIPABJIATH UX IIa-
6s0Hy. OGHOBJIEHHAsI BEPCHS VIEWS.PY BBITJISAUT TAK:

views.py

from django.shortcuts import render
©® from .models import Topic

def index(request):
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® def topics(request):
"""BbIBOAUT CMUCOK TEM.

(3] topics = Topic.objects.order_by('date_added')
(4] context = {'topics': topics}
(5] return render(request, 'learning_logs/topics.html', context)

CHavajia UMIIOPTUPYETCS] MOJIeJib, CBSI3aHHAS ¢ HYKHbIMU AanHbiMU @ . DyHKIINN
topics() HeOOXOMMM OJMH MapaMeTp: 00bEKT 3ampoca, moayueHHbil Django ot cep-
Bepa @. B Touke © BhIaeTcs 3ampoc K 6ase JaHHBIX Ha MOTydYeHne 0ObeKToB Topic,
OTCOPTUPOBAHHBIX 110 aTpuOyTy date_added. ITorydeHHbII UTOrOBbII HAOODP COXpAHSI-
ercd B topics.

B touke @ omnpeziessieTcst KOHTEKCT, KOTOPBIi GyzieT mepeaBarbest mabsomy. Konmexcm
npezcTaBisier coboil CJI0Bapb, B KOTOPOM KJIIOYAMU SIBJISIIOTCST HMEHA, HCIIOJIb3yeMble
B mabJIoHe [ist 0OPAIEHNs K IAHHBIM, 2 3HAYEHUSAMY — JIaHHbIE, KOTOPBIE TOJIKHBI TIepe-
faBathes mabsIoHy. B TaHHOM cirydae CyImecTByeT BCETo OfIHa Mapa «KIi04—3HadeHies,
KOTOpasi ColepsKUT Habop TeM, oToGpaskaeMbIxX Ha crpanuiie. IIpu mocrpoenun crpa-
HMUIIbI, KCTIOJIB3YIONIEl anHbie, hyHKIMU render() mepeaaeTcs nepeMeHHast context,
a Takke 00HEKT request ¥ TIyTh K mTabony ©.

LLlabnoH topics

[11a6.10H CTPaHULIBI CO CIIMCKOM TeM II0JIyYaeT ClI0Baph context, 4To6bI MAGIOH MO UC-
M0JIb30BaTh JIAHHBIE, TIpelocTaBIeHble topics (). Cosmaiite aiisr ¢ umenem topics.html
B OJHOM KaTasiore ¢ index.html. Beisoj cricka TeM B abIoHe OCYIIECTBISAETCS CAEY-
IOLIM 00PasoM:

topics.html
{% extends "learning_logs/base.html" %}

{% block content %}
<p>Topics</p>

<ul>
{% for topic in topics %}
<1li>{{ topic }}</li>
{% empty %}
<li>No topics have been added yet.</1i>
{% endfor %}
</ul>

90 0000

{% endblock content %}

Cuauasa ter {% extends %} o0bsiBJIsIET O HAacIe0BaHIK OT base.html, kak ¥ B ciyuae
¢ mabIOHOM index, TIOCTe YeTo OTKphIBaeTcs OI0K content. Tesl0 CTPAHUIIB COMEPSKUT
mapkuposanusiit (bulleted) cricok BBemenubIx Tem. B cranmaptaom sizbike HTML map-
KUPOBAHHBIN CIIUCOK HA3BIBAETCST HEYNOPSIOOUEHHDIM CRUCKOM 1 0O03HAYAETCS TeraMu
<ul></ul>. Ciucok TeM HaYMHAeTCs B TOuKe @.

B rouke @ HaxOQUTCS APYTON MIabJOHHbII TET, 9KBUBAJIEHTHBIN UKy for JJIs repe-
Gopa crucka TeM U3 ciroBapst context. Ko, vcmoabp3yemsiii B mabiome, oTanvaeT-
cst ot Python B HeCKOJIbKUX BakHBIX OTHOIIEHUsIX. Python ucmosib3yer orcTyibt
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111 06003HAYEHKS CTPOK, BXOJAIIMX B TEJIO UKJIA. B 1ab/0He KasKablil UK for 10JIKeH
cHabKaThCst ABHBIM TeroM {% endfor %}, 0603HaYaommuM KoHell ukia. Takum o6pasom,
B 1TA0JIOHAX YAaCTO BCTPEYAIOTCS IIUKJIBI CJICAYIOIIETO BUIA:

{% for snemeHm in cnucok %}
OdelicmBua 0nA Kaxdo20 3n1emeHma
{% endfor %}

B ke kajkmas TemMa J0/KHa ObITh IpeoOpasoBaHa B 91eMEHT MaPKUPOBAHHOTO CIIH-
cka. YroObl BbIBECTH 3HAYEHME [IEPEMEHHOM B IIa0JI0HE, 3aKII0UNTE €€ UMS B IBOMHBIE
durypubie ckobku. Kox {{ topic }} B Touke © Oyier 3aMeHeH 3HAUCHUEM topic mpu
KasKI0M Ipoxoje mukiaa. Durypupie ckoOKM Ha CTPaHUILE HE MOSIBATCS; OHU BCETO
Juiibs coobimanT Django 06 uctosbzoBanuy mabaonHoil nepemernoii. Ter HTML
<li></1i> 0603HAYAET aJIeMeHT cIucKa. Bee, 4To HaxoauTes MEJKIy Teramu, B I1ape TeroB
<ul></ul>, Gymer oToOpakaThCs KaK 5JIeMEHT MapKUPOBAHHOTO CIIMCKA.

B Touke @ maxoxutcs mabIOHHBIN Ter {% empty %}, KoTopbiii coobmaer Django, uro
JIeJIaTh P OTCYTCTBUY 3JIEMEHTOB B CIIUCKe. B HaleM mprMepe BBIBOAUTCS cO00TIe-
HIUE O TOM, YTO TeMbI ellle He co3/aHbl. [locsieaHne qBe CTPOKM 3aBepIIAOT UK for ©
1 MapKUPOBAHHBIN CITHCOK @.

3areM HEOOXOAUMO U3MEHUTH 0a30BbIN MIAOJIOH U BKJIIOYUTH CCHLIKY HA CTPAHUILY
C TEMaMU:

base.html

<p>
(1) <a href="{% url 'learning_logs:index"' %}">Learning Log</a> -
2] <a href="{% url 'learning_logs:topics' %}">Topics</a>

</p>

{% block content %}{% endblock content %}

IMocste ceplnky Ha JoMaliHo0 crpanuily @ gobasisiercs geduc, mocie KOTOPOro BCTaB-
JISIETCSI CCBIJIKA HAa CTPAHUILY TEM, KOTOPast TaksKe MpecTaB/ieHa MaOJOHHBIM TeroM @,
ITa cTpoKa rnpukasbiBaer Django crenepupoBaTh CCHLIKY, COOTBETCTBYIONIYIO CXEME
URL c nmenem 'topics', B learning_logs/urls.py.

OO6GHOBUB IOMAIIHIOI cTpaHuIly B Gpayasepe, BbI yBUANTE cChIIKY Topics. IIlemdok
HAa 3TOII CCBIITKE OTKPBIBAET CTPAHUILY, TOX0XKYI0 Ha puc. 18.4.

o localhost:8000/topics/ - Chromium
[ localhost:8000/topic: x '\

& <b @ [ localhost:8000/topics/
Topics

b
1]

+ Chess
+ Rock Climbing

Puc. 18.4. CtpaHuua co Crm1CcKOM TeM
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CTpaH MLbl OTAENbHbLIX TEM

CrieytomuM 1maroM CTaHeT CO3J[aHre CTPAHUIIBI /LI BBIBO/IA MH(MOPMAITIH TIO0 OTHOM
TeMe, C Ha3BaHMeM TeMbl 1 BCeMU 3alIUCSMU 110 9Toi TeMe. Mbl cHOBa olpeie/ MM HOBYIO
cxemy URL, nanumem npejcrasienue u cosgaauM mabaon. Kpome Toro, Ha crpanu-
Tle CO CITUCKOM TeM KaK[IbIil 97IeMeHT MapKUPOBAHHOTO CTIHCKa OyeT mpeobpasoBan
B CCBLJIKY Ha COOTBETCTBYIOILYIO CTPAHUILY OT/ICIbHON TE€MBL.

Cxema URL pnig otaenbHbIX TEM

Cxema URL siiist crpanutist OT/1€IbHON TEMbI HEMHOTO OTJInYaeTcst oT Apyrux cxem URL,
KOTOPBIE BCTPEUAJIMCh HaM PaHee, OTOMY YTO B HEll UCIIOJIb3yeTcs aTpuOyT id TeMbl
1t 0003HAUEHM 3alpaniBaeMoii Tembl. Harpumep, eciiu 11o/b30BaTesb X04eT IIpo-
CMOTPETH CTPaHUILY ¢ OAPoOHOI nndopMalmeil mo teme Chess (id=1), sTa cTpanua
6yner mmers URL-anpec http://localhost:8000/topics/1/. BOT KaK BBITJSIUT CXeMa
nst atoro URL-azpeca us learning_logs/urls.py:

urls.py

urlpatterns = [

# CTpaHuua c noapobHoi MHPOpMauMeinr Mo oTAeNbHOU Teme
url(r'~topics/(?P<topic_id>\d+)/$', views.topic, name='topic'),

]

Paccemotpum perysiproe Boipaskenne B cxeme URL, r' Atopics/(?P<topic_id>\d+)/$".
CumBou r coobmiaer Django, 4To mocjieyionast CTpoKka A0/ KHA HHTEPIIPETUPOBATHCS
6e3 JIONOJHUTEIbHOM 06pabOTKH, a BhIPasKeHKEe 3aKII0Y€HO B KaBbluKK. Bropas 4actb
BbIpaskenusd, / (?P<topic_id>\d+)/, OIIUCBIBAET IEJIOE YNCJIO, 3aKII0YEHHOE MEK/LY ABYMSI
KOCBIMU UePTaMH; 9TO IIEJI0e YMCIIO COXPAHsIeTCs B apryMenTe topic_id. Kpyribie ckob-
KU, B KOTOPBIE 3aKTI0UEHA 3Ta YacTh BhIpaKeHNUs, coxXpausioT 3HaueHne n3 URL; gvactp
?P<topic_id> coxpansger coBlaslilee 3HayeHune B topic_id; a BeipakeHue \d+ coBriajaer
¢ JIOOBIM KOJIMYECTBOM IH(P, 3aKITIOYEHHBIX MEK/LY CUMBOJIAMHI KOCON YEPTBL.

Korma Django naxonut URL-ampec, cOOTBETCTBYIOIINI 3TOI cXeMe, BbI3bIBACTCS (DyHK-
1Sl IpeicTaBaeHus topic(), B apryMeHTe KOTOpoil llepelaeTcsl 3HaYeHUe, XpaHsaleecs
B topic_id. 3HaueHue topic_id MCIIOTB3YETCS NS TOTYyYeHUsT HY>KHON TEMbI BHYTPU
bynxmmm.

MpeacraBneHne oTAENbHON TEMbI

Oyuknums topic() M0UKHA TOJYIUTH TEMY U BCE CBSI3AHHDIE C HEll 3amucy u3 6a3bl
JAHHBIX:

views.py

--snip--
def topic(request, topic_id):
"""BblBOAUT OAHY TEMy W BCe ee 3anucu.
topic = Topic.objects.get(id=topic_id)
entries = topic.entry_set.order_by('-date_added')
context = {'topic': topic, 'entries': entries}
return render(request, 'learning_logs/topic.html', context)

2000 ©
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ITo mepBas GYHKIUA TPEACTABICHUsI, KOTOPOiTl Tpebyercs mapamMmerp, OTIMYHBIT
or obbekTa 3anpoca. MyHKIKMA MOJIyYaeT 3HAYECHUE, COBIABINEE C BHIPAKEHMU-
eM (?P<topic_id>\d+), u coxpansier ero B topic_id @. B Touke @ dyHnkius get()
HCIIOJIB3YETCS JITIST TOTYIEHUST TEMBI (110 aHAJIOTUH C TEM, KaK MBI 9TO JIETAIH B 000J0UKE
Django). B Touke © 3arpy:karoTcst 3alUCcH, CBSI3aHHbIE C AHHON TEMOH, U OHU YIIOPSI-
JloYMBalOTCA 110 3HaueHnIo date_added: 3HaK «<MUHYC» Iepe/ date_added coprupyer
PE3yJIbTAThl B 0OPATHOM TIOPSIZIKE, TO €CTh CaMble MOCIEAHIE 3AUCH OY/IYT HAXOIUTHCST
Ha TIePBBIX MecTax. Tema ¥ 3armcy cCoXpaHsroTcs B cioBape context @, KOTODBIiT epe-
naercs mabyony topic.html ©.

NMPUMEYAHUE

BbipaXkeHusi B CTpokax @ 1 ©, obpaluatolmecst k 6ase AaHHbIX 32 KOHKPETHOW MHdOpMaLueil, HasbiBa-
t0TCS «3anpocamMmu». Korga Bbl NuLeTe Nogo6HbIe 3anpockl ANsi CBOMX NMPOEKTOB, CHavana onpobymnTte nx
B 06osiouke Django. Bbl cMOXETE NPOBEPUTL Pe3y/bTaT HAMHOMO BbICTpee, YeM ec/iv HanuweTe npea-
CTaBfieHue U WabsoH, a 3aTeM NPOBEPUTE pe3ynbTaThl B Gpaysepe.

LLlabnoH oTAeNbHON TEMBI

B mrabmone JLOJIZKHO OTO6pa>K3.TI)CH Ha3BaHUe TEeMbI U TEKCT 3armceil. Taxke HeO6XOlII/IMO
COO6HII/ITI) I10JIb30BaTeJ/I10, €CJIN 110 TEME €1Ile HE OBLIO C/leJIaHo H1 O,ZIHOﬁ 3allnucu:

topic.html
{% extends 'learning_logs/base.html' %}

{% block content %}
o <p>Topic: {{ topic }}</p>

<p>Entries:</p>
<ul>
{% for entry in entries %}
<1li>
<p>{{ entry.date_added|date:'M d, Y H:i' }}</p>
<p>{{ entry.text|linebreaks }}</p>
</1i>
{% empty %}
<li>
There are no entries for this topic yet.
</1i>
{% endfor %}
</ul>

@ ©06 00

{% endblock content %}

[Ta6ion pacumupsier base.html, kak u I BCEX CTPaHUI] TTPOEKTa. 3aTeM BbIBOAUTCS
texymas reMa @ us mabaoHHON nepementoi {{ topic }}. [lepemennas topic gocryi-
Ha, TTOTOMY YTO OHA BKJIIOYEHA B CJIOBaph context. 3aTeM CO3/1aeTCs MaPKUPOBAHHbBIN
CIIMCOK CO BCEMM 3AIIUCSIMU 110 TeMe @; mepebop 3alnceii 0CyIecTBISETC TaK Ke, KaKk
3TO JIeJIaJIoCh paHee st TeM ©.
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C KaxIbIM 9JIEMEHTOM CIMCKA CBA3BIBAIOTCS [BA 3HAYEHIS: BPEMEHHAS METKA U MOJI-
HBIN TeKCT Kax0i 3anucu. s BpeMeHHON MeTkn @ BBIBOAUTCH 3HaYeHMe aTpubyTa
date_added. B ma6sonax Django seprukasibHas yeprta (|) mpeacrasisier guivmp —
DYHKINIO, M3MEHAIONYIO 3HaYeHe mabaonHoii nepeMentoi. Ounbtp date: 'M d,
Y H:i' BBIBOAMT BpeMeHHble MeTKU B hopmare January 1, 2015 23:00. Ciaepyiomas
CTPOKA BBIBOJUT ITOJIHOE 3HAUeHHe text (BMecTO mepBbhix 50 CUMBOJIOB KasKIO0il 3arim-
cin). PuibTp linebreaks © cieaut 3a TeM, YTOOBI AJTMHHBINA TEKCT COAEPKA Pa3PhIBbI
CTPOK B (hopmare, noiepkuBaeMoM GpaysepoM (BMeCTO OJI0Ka HEIIPEPBIBHOIO TEKCTA).
B rouke @ 1mabJioHHbII Ter {% empty %} MCIIOJIb3YETCS Ui BBIBOAA COOOIIEHMS 006 OT-
CYTCTBUU 3aITHCEN.

Ccbinkn Ha cTpaHuue

ITpeskie ueM TPOCMATPUBATE CTPAHUILY OT/EIBHOIN TeMbI B Opaysepe, He0OXOANMO 13-
MEHUTB Ia0JIOH CITUCKA TeM, YTOObI Kaskas TeMa BeJla Ha COOTBETCTBYIOILYO CTPAHMILY.
Buecure cnenyioniue nusmenenud B topics.html:

topics.html

{% for topic in topics %}
<1li>
<a href="{% url 'learning_logs:topic' topic.id %}">{{ topic }}</a>
</1i>
{% empty %}

ITa6ronnstii rer URL Bcmonp3yeTcs i reHepUpOBaHMsl CChLIKM HA OCHOBAHUY CXEMBI
URL u3 learning_logs ¢ umenem 'topic'. droit cxeme URL Heo6X0IUM apryMeHT
topic_id, noaromy B mabsonubiii Ter URL nobasisiercs arpubyT topic.id. Teneps
Kask/[as TeMa B CIIMCKE IPeACTaBisieT OO0 CChIIKY Ha CTPAHMILY T€MbI, HAllPpUMep

http://localhost:8000/topics/1/.

Eciiu Teniepb OGHOBUTB CTPAHUILY TEM U IIEJIKHYTh Ha TEMe, OTKPBIBAETCST CTPAHMIIA,
usobpaskeHHas Ha puc. 18.5.

] localhost:=8000/toplcs/1/ - Chromium
[ localhost:8000/tapic: x Y

& < € [D localhost8000;topics/1/
Topic: Chess

&:}»_
n

Entries:
« May 28, 2015 04:39

In the opening phase of the game, it’s important to bring out your bishops and knights. These pieces are powerful and maneuverable enough to
play a significant role in the beginning moves of a game.

= May 28, 2015 04:39

The opening is the first part of the game, roughly the first 1en moves or s0. In the opening, 1t’s a good idea to do three things—bring out your
bishops and knights, try to control the center of the board, and castle your king,

Of course, these are just guidelines. It will be important to leam when 1o follow these guidelines and when to disregard these suggestions.

Puc. 18.5. CTpaHuLa CO CNMCKOM BCEX 3anuceli Mo OTAENbHOWM TeMe
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YNPAXXHEHUSA

18-7. [JokyMeHTaums wabsoHa: NpocMOTPUTE AOKYMEHTauuto no wabnoHam Django no agpecy
https://docs.djangoproject.com/en/1.8/ref/templates/. icnonb3yiiTe ee B paboTe Hag CO6CTBEH-
HbIMU MPOEKTaMM.

18-8. CrpaHuupl Pizzeria: pobaBbTe cTpaHuUy B NpoekT Pizzeria n3 ynpaxHeHus 18-6 (c. 398)
C Ha3BaHWSIMU BUAOB MULiLbl. CBSXKUTE KaXKA0€ Ha3BaHME MU LLbl CO CTPaHWLIEN, Ha KOTOPOU Bbl-
BOAMUTCS CMUCOK [OMOHEHWM K 3ToW nuuLe. Obs3aTesibHO NpUMeHUTE HaceaoBaHue LWaboHOB,
YTO6bI MOBBICUTbL 3(PPEKTUBHOCTb MOCTPOEHUS CTPAHWL.

NToru

B 5T0ii T1aBe BBI HAYATIM OCBAMBATh MOCTPOEHUE BEO-MIPUIOKEHUN € UCTIOIB30BAHUEM
nndpacTpykTypnl Django. Bbl Hanucasu KOpoTKyio crelnuKaIuio MpoeKTa, ycra-
HOoBIiM Django B BUPTYasbHOM cpe/ie, Y3HAIN, KaK HACTPOUTD MPOEKT, 1 TPOBEPUIIN
MPaBUJIBHOCTb HACTPOMKU. Bbl y3Hasmu, Kak co3ziaTh NPUIOKEHNE U KaK ONPeleTUTh
MOJIEJIH JIJIST TIPEJICTABJICHUSI IAHHBIX B BAllleM TIPUJIOKeHU . Takske ObLIN paccMOTpe-
HBI 6asbl JaHHBIX, U BbI y3Ha/IU, Kak Django ympolaet Murpaiuto 6as gaHHbIX TOCJIE
BHECEHUS U3MEHEHUN B MOJIeJib. Bbl HAyYMIIMCh CO3/1aBaTh CyIepIoIb3oBaTese 1
AJIMUHUCTPATUBHOTO CaiiTa, a TAKKe NCI0JIb30BAIN aJIMUHUCTPATUBHBIHN CalT /111 BBO/IA
MCXO/THBIX JJAHHBIX.

Taxske B 9T0# rmaBe Gblia mpezcTaBieHa obomouka Django, mo3Bosstioniast paboTaTh
C JIAHHBIMU TIPOEKTA B TEPMUHAIBHOM ceaHce. Bol Hayunimch onpeziensats URL-anpeca,
co31aBaTh (GYHKITMN TPEACTABIEHUS U TIHCATH MAOTOHBI JIJIsT TOCTPOEHMUST CTPAHMUIL Cati-
ta. HakoHerr, BbI IPUMEHUIN MEXaHN3M HACJIEI0BAHS MAGJOHOB, KOTOPBIH YIIPOIIAeT
CTPYKTYPY OTAETbHBIX MA0JIOHOB 1 MOAU(DUKAIIIO CaiiTa 110 Mepe PasBUTHUST TPOEKTA.

B riase 19 Mbl co31aMM UHTYUTUBHO [TOHATHBIE, Y00HbIE CTPAHUIIBI, HA KOTOPbHIX
MOJIb30BATENIN CMOTYT J0OABJIATH HOBBIE TEMbI 1 3AMTUCH, 2 TAK/KE PEIAKTHPOBATH CYIIle-
CTBYMOIIME 3anKcu 0e3 yyacTust afMUHUCTPATUBHOTO caiita. Kpome Toro, 6yaer nqo6as-
JieHa CUCTeMa PETUCTPAlK I0JIb30BaTeIel, YTOObI 000 II0Ib30BATENb MOT CO3JaTh
YUETHYIO 3aIlCh U BeCTH CBOM sKypHas. COOCTBEHHO, B 9TOM U 3aKJIIOUAETCSI CYIHOCTh
BeO-IIPUJIOKEHU — co3AaHne HYHKIMOHAIBHOCTH, ¢ KOTOPOU MOKeT B3aUMOAECTBO-
Barb J11000€ KOJIMYeCTBO [10J1b30BaTe1eil.



YyeTHble 3annucu
noJib3oBaTeneun

YT0 SBJISIETCS CAMBIM TJIABHBIM J171sT BeO-T1pusiokeHusi? Uto 0001 M0Ib30BaTE b, K-
BYIIUH B JIOOON cTpaHe MUPaA, CMOKET CO3/IaTh YUECTHYIO 3aITUCh B BAIIIEM TIPUJIOKEHUT
U HavyaTh paboTaTh ¢ HUM. B 9T0il ritaBe Mbl TOCTPOUM (GOPMBI, Ha KOTOPBIX TI0JB30Ba-
TeJII CMOTYT BBOJIUTH CBOM TEMBbI U 3aIIHCH, a TaKKe PeJaKTUPOBaTh CyIleCTBYIOINe
narHble. Kpome ToTO, BBI y3HAaeTe, Kak Django 3ammiaeT mpuIosKeHNs OT pacIipocTpa-
HEHHBIX aTak Ha CTPAHUIIBI ¢ (hopMaMu, 4TOObI BaM HE TIPUXOANUIOCH TPATUTH MHOTO
BpEeMEHN Ha MPO/LyMbIBaHNE CPEJICTB 3AIIUTHI BAIEro MPUJI0KEHMSI.

3arem OyJieT peajJnu30BaHa CUCTEMA IPOBEPKH MOJIb30BaTe e, Mbl CO3/a UM CTpa-
HUILYy PErucTpannuy, Ha KOTOPOH MOJIb30BATEM CMOTYT CO3/[aBaTh yUYeTHBIE 3aTTUCH,
1 OTPAaHUYUM JIOCTYT K HEKOTOPBIM CTPAHUIIAM JIJIs aHOHUMHBIX T10JIb30BaTesell. 3areM
HeKoTopble (DYHKIMK [IPeACTaBIeHus OyayT U3MEHEHbI Tak, YTOObI 10JIb30BATE/Nb MOT
BUJIETH TOJIBKO CBOU COOGCTBEHHBIE aHHble. Bbl y3HaeTe, Kak obecrnednTs 6e30macHOCTh
1 KOH(PUIEHITNATHbHOCTD JIAHHBIX [T0JTh30BaTeJIEN.

Pe,El,aKTVIpOBaHVIe AAaHHbIX

Hpemz[e 4YEM CTPOUTDb CUCTEMY aYTeHTI/I(bI/IKaIlI/II/I I10JIb30BaTe el IJIA CO3/TaHUA YUYETHDIX
32[HI/IC€I>)I, CHa4daJjia MbI ,7106aBI/IM HECKOJIbKO CTPaHUIl, Ha KOTOPbIX ITOJIb30BaTeJ CMOTYT
BBOJIUTbH coOCTBEHHBIE JIaHHDbIE. Y monb3oBaTeseli TOSIBUTCS BO3MOKHOCTD C0O3/1aBaTb
HOBbIE€ TEMBI, lIO6aBJIHTI) HOBbBIE 3allUCU U PEAAKTUPOBATD 3allMCH, C/AE€JITaHHbIE DaHEe.

B nacrosiiee BpeMs JaHHbIE MOTYT BBOJIUTBCS TOJIBKO CYTIEPIIOJIb30BaTEIeM Ha a/IMUHU -
cTpaTuBHOM caiite. OHAKO Pa3pemaTh MOJb30BATENSIM PabOTy HA A IMUHUCTPATUBHOM
caiiTe SIBHO HesKeJTaTeJIbHO, TO9TOMY MBI BOCTIOJIb3YEMCsI CPEJICTBAMHU TTIOCTPOEHH: (hopM
Django asig co3panus CTpaHull, Ha KOTOPBIX MOJIb30BATEIN CMOTYT BBOJIIUTD JJAHHDIE.

[lobaBneHne HOBbIX TEM

HauHeM ¢ BO3MOKHOCTU co3/anust HOBbIX TeM. CTpaHuilsl Ha 6ase HopM 100aBISIOTCST
MPAaKTUIECKN TaK JKe, KaK U Te CTPAHMUIIBI, KOTOPBIE MBI y>Ke CTPOUJIH PaHee: BBI OTIpeie-
asere URL, numere GyHKIMIO IpeACTaBIeHs U cosaeTe mabaoH. IIpuHiunmaibHoe
orsimune — pobasierre HOBOro MojyJist forms.py, coepskaiiero hyHKIMOHATBHOCTD

opm.



PepakTnpoBaHue AaHHbIX 409

06bekT ModelForm

Jliobast cTpanuiia, Ha KOTOPOH MOJB30BATETh MOKET BBOIUTH U OTIPABIATH WHGMOP-
MaIuio, aBjsercs GopMoii, gaxke ecin Ha MepPBbIH B3TJIA oHa Ha (OpMY He MOX0XKa.
Korma mospzoBaresb BBOAUT HHGOPMAIIIO, HEOGXOIUMO TPOBEPUTH, YTO OH BBEJ
KOPPEKTHbIE JaHHble, a He BPEJIOHOCHBIH Koz (HapuMep, KoJ I/is1 HapylleHus pa-
6oTbI cepBepa). 3aTeM rmpoBepenHas nHbopMaris 06padaTbIBAETCs U COXPAHSIETCS
B HY’KHOM MecTe 6a3nl fanubix. Django aBToMatusupyet 6OIBITYIO 9acTh 3TOMH
paboThi.

ITpocreiimuii criocob mocrpoenust opm B Django 0CHOBaH Ha UCIIOJIb30BaHUI KJIacca
ModelForm, KOTOPBI aBTOMATHUECKU CTPOUT (DOPMY Ha OCHOBAHWHU MOJIEJIEN, Onpesie-
Jennbix B Tyiase 18. Bama nepsas ¢opma Gyner cospana B daiine forms.py, KoTopbiii
JIOJKEH HAXO/IUTHCST B OZTHOM KaTasiore ¢ models.py:

forms.py
from django import forms

from .models import Topic

class TopicForm(forms.ModelForm):
class Meta:
model = Topic
fields = ['text']
labels = {'text': "'}

o0® ©

CHavajia UMIIOPTUPYETCST MOALYJIb forms ¥ MOJEJNb, C KOTOPOil MbI OyeM paboTaTh:
Topic. B Touke @ ortipejiesisieTcst Kaace ¢ uMeHeM TopicForm, HacJenyoluii ot forms.
ModelForm. IIpocreiimnas Bepcus ModelForm cOCTOUT U3 BJIOKEHHOTO Kjacca Meta,
KOTOpBII coobinaer Django, Ha Kakoii Mojesiu 10/KHa 6asupoBarbes hopMa U Kakue
TOJIsI Ha Hell I0JKHBI HaxoanuThest. B Touke @ (opma cosmaercs Ha 6ase Mojiesii Topic,
a Ha Hell pa3MellaeTcs ToJbKO 1oJie text ©. Kox @ nipukasbiBaet Django e renepupo-
BaTb IOAIHUCH JIJI TEKCTOBOTO TIOJIS.

URL-agpec ans new_topic

URL-aapec HOBOII CTPaHUIBI AOJKEH OBITh IIPOCTBIM U COAEP/KATENbHBIM, TOITOMY
ToCJIe TOTO, KaK MOJIh30BaTe/ b BRIOPAT KOMaH/Ly CO3[aHis HOBOH TeMbI, OH HATIPaBJIs-
ercs 1o azapecy http.//localhost:8000/new _topic/. Huxe npusenena cxema URL s
CTpaHuIlbl new_topic, KoTopas nobasisercs B learning_logs/urls.py:

urls.py
urlpatterns = [
# CTpaHuua onAa pobaBneHUs HOBOW TeMbl

url(r'~new_topic/$', views.new_topic, name='new_topic'),

]

Ira cxema URL OyzieT oTnpaB/isiTh 3alipOChl (DYHKIMI MPEACTaBICHIS new_topic(),
KOTOPYIO Mbl ceifuac HaluIeM.
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®yHKumMa npeactasneHms new_topic()

Oyuknus new_topic() Mo/uKHa 06pabaThiBaTh ABE PA3HBIE CUTYAIUI: UCXOAHBIE 3a-
IIPOCHI CTPAHUIIBI new_topic (B 3TOM cJydae J0JKHA 0TOOpakaThes mycTast (hopma)
1 06paboTKa JaHHbBIX, OTIPABICHHBIX Yyepes (hopMy. 3aTeM OHa JOJKHA [IepeHaIPABUTh
HOJIb30BaTe st 00PaTHO Ha CTPaHMUILY topics:

views.py
from django.shortcuts import render

from django.http import HttpResponseRedirect
from django.core.urlresolvers import reverse

from .models import Topic
from .forms import TopicForm

def new_topic(request):
"""Onpepenset HOBYW TeMmy.
(1 if request.method != 'POST':
# [laHHble He OTMpaBNANUCH; co3jaeTca nycTaa ¢opma.
form = TopicForm()
else:
# OTnpaBfieHbl AaHHble POST; obpaboTaTb AaHHble.
form = TopicForm(request.POST)
if form.is_valid():
form.save()
return HttpResponseRedirect(reverse('learning_logs:topics'))

(]

O 0000

context = {'form': form}
return render(request, 'learning_logs/new_topic.html', context)

Mpbr uMnoprupyem Kjaacc HttpResponseRedirect, KOTOPBIH Gy/eT HCITONB30BATHCS
/U715 TIepeHaIpaBeHns 0Ib30BaTeNsI K CTPaHUIlEe topics 1mocse oTIpaBKu BBEIEHHON
tembl. DynHknus reverse() onpenensier URL o 3agannoit cxeme URL (To ecth Django
crenepupyetr URL mpu 3ampoce ctpanuiipn). Takke nMIOpTHPYeETCS TOTBKO YTO HATN-
cannas hopma TopicForm.

3anpocbkl GET n POST

ITpu mocTpoeHUn BeO-TPUIIOKEHIIT UCIIOAb3YIOTCS JBa OCHOBHBIX THIIA 3alIPOCOB —
GET u POST. 3anpocst GET ucnosb3yiorest st CTpaHull, KOTOPbIE TOJTbKO YUTAIOT
JaHHbIe ¢ cepBepa, a 3anpochl POST 06bIUHO MCIONB3YIOTCA B T€X CJAyYasx, KOrga
M0JIb30BATEb JOJIKEH OTIPaBUTH WHPopMaIuio yepes dhopmy. st 06paboTku Beex
Hamux (GopM Oyzer ucnonbzoBarbesa MeToq POST (cyliecTByIOT U Apyrue pasHoOBUI-
HOCTH 3aITPOCOB, HO B HAIIIEM TIPOEKTE OHU HE MCITOJIb3YIOTCS).

Oyuximsa new_topic() moaydaer B mapamerpe o0bekT samnpoca. Korma mosbsoBaTeib
BIIEPBbIE 3alpallliBacT 3Ty CTPaHUILy, ero 6paysep ornpasiser sanpoc GET. Korna
[10JIb30BATE b YK€ 3Al0JHUI U OTHpaBu GopMy, ero 6paysep OTIIpaBJisieT 3aIpoc
POST. B 3aBucumocTu ot THTa 3ampoca Mbl OIpejiesisieM, 3aTTPOCUIT JIN TI0JIb30BaTEh
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nycryio ¢popmy (3anpoc GET) wiu npemnaraer o6paborarh 3amonHeHHyI0 GopMy (3a-
npoc POST).

Meron 3anipoca — GET unau POST — nposepsiercst B Touke @. Ecau meTos 3arnpo-
ca orimuen ot POST, BepositHo, ucnonbayercst 3anpoc GET, moaromy HeoOX0AUMO
BEPHYTH MyCTyI0 (hopMy (Z1aske eCJIM 9TO 3aMPOC APYTOTO THIIA, ITO BCe PaBHO He3omac-
HO). MBI co3raeM aK3eMIIIp TopicForm @, coxpaHsieM eTo B TIepeMeHHOIT form 1 0T-
npaBisieM opmy mabiIoHy B cioBape context @. Tak Kak mpu co3mannu TopicForm
apryMeHTHI He TlepeiaBaanch, Django cosznaer mycTyio hopMy, KOTOPast 3aII0THIETCS
MI0JIb30BATEJIEM.

Ecau ucnonssyerca meron sanpoca POST, soinonngercsa 610K else, KOTO-
puiii o6pabaTbiBaeT JaHHbIe, OTHPaBJIeHHbIe B (hopMe. Mbl cO3/1aeM 9K3EMILIAP
TopicForm © u mepesaeM eMy JlaHHBIE, BBEJICHHBIC TTOJIb30BATEIEM, XPAHAIIHECS
B request.POST. Bosspaiaemblii 00beKT form coaep:KuT MHMOPMALIMIO, OTIPABJIEH-
HYIO [10JIb30BaTeJIEM.

OtrnpasiieHHY0 HH(MOPMAIIIO HEJIb3s1 COXPAHSTh B Gase JaHHBIX JI0 TeX MOP, MOKa OHa
e Gyner posepena @. Oynkiws is_valid() TPoBepsIET, 4TO Bee 06sI3aTeNbHbIE TIOJIST
ObLTM 3aT0JHEHBI (BCe T10JIst (DOPMBI TI0 YMOJIYAHUIO SIBJISIOTCS 00SI3aTEIbHBIMMI ), @ BBE-
A€HHbIe JaHHbI€ COOTBETCTBYIOT THUIIaM noJjei — HaIlipuMep, 4TO AJIMHa TEKCTa MEHbIIIE
200 cuMBOJIOB, Kak ObLIIO YKa3aHo B (hailie models.py B riase 18. ABromaruueckast mpo-
Bepka usbasiiger Hac 0T 60JbIIOro oObema paboThl. Eciiu Bee gaHHble AedCTBUTEIbHDI,
MOJKHO BBI3BaTh METOJ save() ©, KOTOPbIil 3amnchiBaeT JaHHbIe U3 (GOPMbI B 6asy JaH-
ubix. [Tocse Toro Kak gaHubie GYAyT COXPaHEHDI, CTPAHUILY MOKHO TIOKMHYTh. MBI Hc-
H0JIb3Y€eM BbI30B reverse () 1t noayuyenuss URL-azpeca crpanuiis topics u nepenaem
ero pyHKIMU HttpResponseRedirect() @, nepeHarpasJisiionieii Gpaysep 1mojab3oBareist
Ha cTpaHuIy topics. Ha aToii cTpanuiie mosbpb3oBatesb BUAUT TOJIBKO YTO BBEJIEHHYIO
UM TeMY B OOIIEM CTIICKE TEM.

LLlabnoH new_topic

Temnepb co3zazuM HOBbII MabIoH ¢ nMeHeM new_topic.html 1 oTo6paskeHns TONBKO
YTO CO3/IaHHOMN (DOPMBEI:

new_topic.html

{% extends "learning_logs/base.html" %}
{% block content %}
<p>Add a new topic:</p>
<form action="{% url 'learning_logs:new_topic' %}" method='post'>
{% csrf_token %}
{{ form.as_p }}
<button name="submit">add topic</button>
</form>

o0o0®e

{% endblock content %}

Irot maboH pacimpsier base.html, T09TOMY OH FIMeeT Takyo e 6a30BYIO CTPYKTYPY,
Kak U ocTayibHble crpanuilpl Learning Log. B Touke @ onpenensiercs dopma HTML.
AprymeHT action coobIaer cepsepy, Kyja liepefaBaTh IaHHbIE, OTIIPaBJeHHbIe (HOp-
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MOIi; B IAHHOM CJIyYae JIAHHbIE BO3BPAIIAIOTCST (DYHKITMH TIPEICTABIEHIS new_topic().
AprymenT method mpukasbiBaeT Opaysepy OTIpaBuTh AaHHbie B 3ampoce tuna POST.

Django ucnonbayer mabgoHHbIN Ter {% csrf_token %} @ 11 IpeAOTBpaLeHus 110-
MBITOK MOJIyYeHUsI HECAHKITMOHMPOBAHHOTO JIOCTYIIA K cepBepy (ATaKM TAKOrO PoJia
Ha3bIBAIOTCSI MeNCCaimosoll noddeixkoil 3anpocog). B touke © orobpaskaercst popma;
9TO HATJIAAHBIN TIPUMEP TOTO, HACKOJIBKO JIETKO B Django BBIMOIHSIOTCS TaKie CTaH-
JapTHBIE olepaluu, kak orobpasxkerue Gopmbl. UTOOBI aBTOMATHYECKH CO3ATh BCE
0JIs1, HeOOXOAMMBIE JIJIsT OTOOPasKeHMs (DOPMBI, OCTATOYHO BKJIKOUYUTH MIA0JTOHHYTO
nepemennyio {{ form.as_p }}. Moaudurarop as_p npukasbisaer Django oTobpa-
3UTh BCe dJieMeHTbl (hopMbl B popMare ab3aleB — 9TO IIPOCTOI CII0COO aKKYpPaTHOTO
orobpaskerust (HOPMBI.

Django He cosmaer KHOIKY OTIPABKK JaHHBIX st OPM, II09TOMY MBI OIIPE/IE/ISIEM ee
B Touke @.

Co3paHue CCblIKK Ha CTpaHuuy new_topic
[lanee ccplnka Ha CTpaHUITY new_topic co3maercs Ha cTpaHuIle topics:

topics.html
{% extends "learning_logs/base.html" %}

{% block content %}
<p>Topics</p>
<ul>
<Jul>
<a href="{% url 'learning_logs:new_topic' %}">Add a new topic:</a>
{% endblock content %}

Pa3smectuTe CCHIIKY MOCHE CIUCKA CYIIECTBYONUX TeM. [loyuentas ¢opma nzobpa-
xema Ha prc. 19.1. Bocmorayiitech eio 1 106aBbTe HECKOIHKO CBOMX TEM.

localhost:8000/new_topic/ - Chromium

[ localhost:8000/new_t x
L € [ localhost:8000/new_topic/ <
Leaming Log - Topics
Add a new topic:

add topic

Puc. 19.1. CtpaHuua anst f06aBNeHNst HOBOW TeMbI
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Jlo6aBneHne HoBbIX 3anucen

Termepb, KOT/IA TIOJIB30BATETH MOKET TOOABISATH HOBBIE TEMBI, OH TAKXKe 3aX09eT 106aB-
JIATh HOBbIE 3amuci. Mbl cHoBa onpenenym URL, HamumeM HOBYIO (QYHKIIMIO 1 11a0I0H
7 CO3MAMM CCBUIKY Ha ctpanuity. Ho crauama HyskHO n06aButh B forms.py erre oxni
KJTacc.

Knacc EntryForm

Mbi 10JIKHBI CO371aTh (hOpPMY, CBSI3AHHYIO € MOJIEJIbI0 Entry, HO GoJiee Creruain3upo-
BaHHYIO IT0 CPAaBHEHUIO ¢ TopicForm:

forms.py
from django import forms

from .models import Topic, Entry

class TopicForm(forms.ModelForm):

class EntryForm(forms.ModelForm):
class Meta:

model = Entry

fields = ['text']
(1] labels = {'text': "'}
2] widgets = {'text': forms.Textarea(attrs={'cols': 80})}
CHauasia B KOMaHZy import K Topic mobasisiercst Entry. HoBblil Kitace EntryForm Ha-
cjaenyer oT forms.ModelFormu COMEPIKUT BJIOJKEHHBIN KJIacc Meta ¢ YKa3aHneM MO/I€JINn,
HA KOTOPO#1 OH Gasupyercst, u 1moJie, BKiodaemoe B hopmy. TToro 'text' cHOBa Ha3Ha-
HYaeTCs IIyCTasA HaAIIUCh 0.

B touke @ Brodaercs arpulOyT widgets. Budwcem (widget) npezncrasiser coboii aie-
MeHT hopmbl HTML: oiHOCTpOUHOE MJIM MHOTOCTPOYHOE TEKCTOBOE TI0JI€, PACKPBIBAIO-
MIUHCS CIMCOK U T. JI. Brittowast atpuOyT widgets, BbI MOKETE MEPEOPEICTUTD BUZKETHI,
BbiGpatHble Django no ymosryanuio. [Tpukassisas Django HCII0Ib30BaTh 9JIEMEHT forms.
Textarea, Mbl HACTpaUBaeM BU/JKET BBO/A JJIA 11071 "text', 4TOOBI MIpUHaA TEKCTOBOU
obmacti cocrasisia 80 cTOMGIOB BMECTO 3HAYEHST 110 yMordanuio 40. Y momb3oBaTesst
GyJIET IOCTATOYHO MECTA JIJIsT CO3/IAHUS CO/ICPIKATENbHBIX 3aTUCEH.

URL-agpec onsa new_entry

Heob6xoanmo BrounTh aprymenT topic_id B URL-azxpec ajist co3anmst HOBOM 3allicH,
TTOTOMY YTO 3aIUCh JIOJIZKHA ACCOIMUPOBATHCS C KOHKPETHOH TeMoil. BOT Kak BBITIISINT
URL, koTopsIii MbI 106aBJIsIeM B learning_logs/urls.py:

urls.py
urlpatterns = [

# CTpaHuua Ana [o6aBleHMA HOBOW 3anucu
url(r'~new_entry/(?P<topic_id>\d+)/$', views.new_entry, name='new_entry'),
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Irta cxema URL coorsercrByer nwobomy URL-anpecy B dbopme http://
localhost:8000/new_entry/id/, rue id — uncio, paBHoe uaAeHTU(GUKATOPY TEMBI.
Bripakenue (?P<topic_id>\d+) 3axBaTbIBaeT YUCJOBOE 3HAUCHUE U COXPAHSET
ero B mepeMeHHON topic_id. [Ipu 3ampoce URL-aapeca, cooTBETCTBYIONIETO 3TOU
cxeme, Django mepenaet 3ampoc n uaeHTUGUKATOP TeMbBI (DYHKITNH TTPeICTaBICHUS
new_entry().

®yHKUMs npeacTaBnieHns new_entry()

CDyHKHI/IH TIpeICTaBJIEHNS new_entry O4eHb ITOX0’Ka Ha (I)YHKHI/HO I[O6aBJIeHI/IH HOBOTI
TEMBDbI:

views.py
from django.shortcuts import render

from .models import Topic
from .forms import TopicForm, EntryForm

def new_entry(request, topic_id):
"""NlobaBNAeT HOBYW 3anucCb NO KOHKPETHOW TeMme.
(1 topic = Topic.objects.get(id=topic_id)

(2} if request.method != 'POST':
# JlaHHble He OTNpaBNANUCb; Co3jAaeTca nycTtas dopma.

(3] form = EntryForm()
else:

# OTnpaBneHbl AaHHble POST; 06paboTaTb AaHHblEe.
(4] form = EntryForm(data=request.POST)

if form.is_valid():
(5] new_entry = form.save(commit=False)
(6] new_entry.topic = topic

new_entry.save()

(7} return HttpResponseRedirect(reverse('learning_logs:topic’,

args=[topic_id]))

context = {'topic': topic, 'form': form}
return render(request, 'learning logs/new_entry.html', context)

Mbl 06HOBJIIEM KOMaH/y import M BKJIOYaeM B Hee TOJbKO YTO CO3JaHHbII Kjiacc
EntryForm. Ornipejiesienre new_entry () COJEPKUT TapaMeTp topic_id /it coxpaHeHust
nosryuertoro sHauennst u3 URL. VgeHTH(hUKATOD TEMbBI TOHAA0OUTCS 1JIsT 0TOOpake-
HUS CTPAHUIIBI 1 00pabOTKU JaHHBIX (DOPMBI, IIOITOMY MbI HCIOJIb3yeM topic_id ais
HOJIyYeHUsT TIPaBUIBHOTO 00beKTa TeMbl @.

B Touke @ nposepsiercst meron 3anpoca: POST win GET. Buok if BeimosHsieTcst st
zanipoca GET, u MbI co3maem mycToii ak3emiigp EntryForm ©. [t MmeTo/1a 3ampoca
POST wmbl o6pabaTbiBaeM JjaHHbIE, CO3/laBasi 9K3eMILIAP EntryForm, 3al10JIHEHHbBII
npanabivt POST us o6bekra 3anpoca @. 3areM IpoBepseTcs KOPPEKTHOCTD JaHHBIX
dhopmbl. Eciin jaHHbIe KOPPEKTHbI, HEOOXOANMO 33/1aTh aTprOyT topic 0ObEKTA 3aIUCH
nepel coxpaHeHreM ero B 6ase JaHHbIX.
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ITpu BbI3OBE save() MbI BKJIIOYaeM apryMeHT commit=False @ 151 TOTO, 4TOOBI CO31AThH
HOBBIIA 0OBEKT 3aIICU U COXPAHUTD €r0 B New_entry, He COXPaHss IIOKa B 6a3e JaHHbIX.
Mper ipricBanBaeM arpubyTy topic 0GbeKTa new_entry TeMy, IPOYUTAHHYO U3 Ga3bl TaH-
HBIX B Hayasie GYHKIIK @, II0CJIe Yero Bbi3biBaeM save() 6e3 apryMeHToB. B pesyJibrare
3aIUCh COXpaHsieTcst B 0a3e IAHHBIX C TIPABUJILHOM aCCOIMUPOBAHHON TEMOL.

B Touke @ mosab3oBaTenb nepeHanpaBiisieTcss Ha cTpaHuUIly Tembl. [Ipu Bei3oBe
reverse() JOJKHBI TlepefiaBaThes ABa aprymenTa: nmsa cxembl URL, st koTopoii
renepupyetcd URL-azpec, u crircok apryMeHTOB CO BCEMU apryMeHTaMU, KOTOpble
HOJLKHBI ObITh BKToUeHbl B URL. CIUCOK apryMEeHTOB COJIEP/KUT BCETO OJIUH BJIEMEHT
topic_id. BrraoB HttpResponseRedirect() mepeHanpassgeT MOIb30BaTENSI HA CTPa-
HUILY TE€MBI, IJI1 KOTOPOUi ObljIa CO3/[aHa 3alliCh, U IIOJIb30BATE/b BUANT HOBYIO 3aI11Ch
B CITMCKE 3aINCEeN.

LLlabnoH new_entry

Kaxk BusHO 13 cJieyionero Koja, mabJIoH new_entry 110X03K Ha 11abJI0H new_topic:

new_entry.html
{% extends "learning_logs/base.html" %}

{% block content %}
(1) <p><a href="{% url 'learning_logs:topic' topic.id %}">{{ topic }}</a></p>

<p>Add a new entry:</p>
(2] <form action="{% url 'learning_logs:new_entry' topic.id %}" method='post'>
{% csrf_token %}

{{ form.as_p }}
<button name='submit'>add entry</button>

</form>

{% endblock content %}

B nauase CTPaHUIIbI BBIBOAUTCA TEMA 0, 4TOOBI IT0JIE30BATEH MOT BU/IETDH, B KaKy1O TEMY
Z[O6aB]IHeTCH HOBag 3alnch. Tema Takxke CJIysKaT CCBLITKOM UL BO3BpaTa K OCHOBHOI
CTpaHuIle ATOU TEMBI.

AprymeHnT action dopmbl BKIIOUaeT 3HaueHue topic_id uz URL, uto6bl hyHKIMs
MPEICTaBICHWS MOTJIA CBSA3aTh HOBYTO 3aIUCh ¢ MPaBUJILHON TeMollt @. B ocTambHOM
9TOT MABJIOH MOYTH HE OTINYAETCsT OT New_topic.html.

Co3faHve CCbINIKM Ha CTpaHuLy new_entry
3arem HeO6XOlII/IMO CO3/1aTb CCBIJIKY Ha CTpaHUIly new_entr‘y Ha Ka)KlIOfI CTpaHUIlE TEMbI:

topic.html
{% extends "learning_logs/base.html" %}

{% block content %}

<p>Topic: {{ topic }}</p>
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<p>Entries:</p>

<p>
<a href="{% url 'learning_logs:new_entry' topic.id %}">add new entry</a>
</p>
<ul>
</ul>

{% endblock content %}

Ccpuika o6aBisieTcs mepejl BbIBOJAOM 3allicell, IOTOMY 4TO nobaByieHe HOBOI 3alli-
CH SIBJISIETCSI CAMbIM YaCThIM JleficTBHEM Ha 3Toil ctpanuiie. Ha puc. 19.2 uzobpaxkena
crpanuia new_entry. Temeph Moab30BATETb MOKET 0OABUTH CKOJIBKO YTOAHO HOBBIX

TEM ¥ HOBBIX 3aluceil o Kaxaoil teme. OnpobyiiTe cTpaHUIly new_entry, 100aBUB He-
CKOJIBKO 3aITvce 7151 KasK/I0M U3 CO3/IaHHBIX BAMU TEM.

=™ localhost:8000/new_entry/1/ - Chromium

[ localhost:8000/new_c

&= @ [ localhost8000/new_entry/1/
Leaming Log - Topics
Chess

ﬁl

Add a new entry:

The bishops and knights are good pieces to have out in the opening phase of the
game. They're both powerful enough to be useful in attacking your opponent, but
not so pewerful that you can't afferd to lose them in an early trade.

(aad sy |

Puc. 19.2. CtpaHuua new_entry

[lobaBneHune 3anuncemn

A Teriepb Mbl CO3/IaJIUM CTPAHUILY, HA KOTOPOH MOJIb30BATENU CMOTYT PEJaKTUPOBATh
patee 106aBJIeHHbIE 3AIIICH.

URL-agpec ans edit_entry

B URL-azpece cTpanutisl oJKeH 1mepeaBaThcs WAeHTU(DUKATOP pPelaKTUPYeMOo
3anucu. B daiin learning_logs/urls.py jijist 9TOro BHOCSITCS CAEAYIONINE NU3MEHEHUS:

urls.py
urlpatterns = [
# CTpaHuua ANA pefakTUPOBaHUA 3anucu

url(r'~edit_entry/(?P<entry_id>\d+)/$', views.edit_entry,
name='edit_entry'),
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Wpentuduxarop, nepenannbiii 8 URL (wanpumep, http.//localhost:8000/edit_entry,/1/),
coxpansercs B napamerpe entry_id. Cxema The URL ormpasiisier 3a1pochl, COOTBET-
cTByoOIIKe 3TOMY (hopMaTy, GyHKIUK MpecTaBienns edit_entry().

OyHKumMa npeactasnenns edit_entry()

Korpa crpanmna edit_entry nomyuaer 3anpoc GET, edit_entry() Bo3Bpaiaet ¢popmy
1t pefaktupoBaHms 3anuch. [Ipu mosyyernn 3anpoca POST ¢ otpenakTipoBanHoit
3aIMChI0 CTPAHUIIA COXPAHIET UBMEHEHHBIN TEKCT B 6ase JIaHHBIX:

views.py
from django.shortcuts import render

from .models import Topic, Entry
from .forms import TopicForm, EntryForm

def edit_entry(request, entry_id):
"""PefaKkTUpyeT CyWwecTBYHWWYH 3anucb.
(1} entry = Entry.objects.get(id=entry_id)
topic = entry.topic

if request.method != 'POST':
# WcxopHbll 3anpoc; ¢opma 3anosHAeTCA AAHHbIMU Tekylei 3anucu.
(2} form = EntryForm(instance=entry)
else:
# OTnpaBKka AaHHbIX POST; 06paboTaTb AaHHblE.
(3] form = EntryForm(instance=entry, data=request.POST)

if form.is_valid():
form.save()
return HttpResponseRedirect(reverse('learning logs:topic’,
args=[topic.id]))

()

context = {'entry': entry, 'topic': topic, 'form': form}
return render(request, 'learning logs/edit_entry.html', context)

Crauasia HeoGX0IMMO UMIIOPTUPOBATH MOJIENb Entry. B Touke @ MbI 110J1y4aeM 00beKT
3aINCH, KOTOPBII TTOTh30BATEIb XOUET U3MEHUTD, M TEMY, CBSI3aHHYIO C 3TOH 3aIHChIO.
B Guioxke if, kotopsiit Beimosnsiercst st 3arpoca GET, cosmaercst ax3emiwisip EntryForm
C apTyMEHTOM instance=entry @. DTOT apryMeHT IpuKasbiBaeT Django cosnaTth hopmy,
3apamee 3amoJHeHHY10 nHbOpPMaImeil U3 cymiecTByonero oobekra samcu. [Tosb3osa-
TeJIb BUZIUT CBOM CYIIECTBYIOIHE JAHHBIC K MOXKET OTPEIaKTHPOBATH UX.

[Ipu obpaborke 3anpoca POST mepepaiorcss apryMeHTHl instance=entry
u data=request.POST @, uro6bI TpHKa3aTh Django co3aaTh 9K3eMILIIp HOPMBI Ha
OCHOBaHWMK WH(MOPMAIIUHU CYIIECTBYIOIIETO 00BEKTA 3aIUCH, OOHOBJIEHHBII TAHHBIMU
u3 request.POST. 3aTeM IIpoBepsieTCd KOPPEKTHOCTD JaHHBIX (hopmbl. Eciu ganubie
KOPPEKTHBI, CJICYeT BbI30B save() 6e3 aprymenTos @. Jlajee IPOUCXOAUT TiepeHa-
[paBJIeHre HA CTPAHUILY TeMbl @, U T10Jb30BaTENb BUUT OOHOBJIEHHYIO BEPCHUIO OT-
pemaKTUPOBAHHON WM 3aITHCH.
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LLlabnoH edit_entry

[Tabaon edit_entry.html ouenn moxosx ma new_entry.html:

edit_entry.html
{% extends "learning_logs/base.html" %}

{% block content %}
<p><a href="{% url 'learning_logs:topic' topic.id %}">{{ topic }}</a></p>
<p>Edit entry:</p>

(1 <form action="{% url 'learning_logs:edit_entry' entry.id %}" method="post'>
{% csrf_token %}

{{ form.as_p }}
2] <button name="submit">save changes</button>

</form>
{% endblock content %}

B touke @ aprymenT action ornpasisieT hopMy byHKINE edit_entry () aist 0O0paboT-
k. VIieHTrduKaTop 3amiucu BRIIOYAETCS Kak apTyMEHT B TeT {% url %} , 4To6bI hyHK-
IHST IPEJICTABJICHUST MOTJIa M3MEHUTD TIPABUJIbHbBIN 00beKT 3amncu. KHOMKa OTIipaBKu
JTAHHBIX CO3/IAETCS ¢ TEKCTOM, KOTOPBIM HATIOMUHAET MOJIb30BATENI0, YTO OH COXPAHSET
M3MEHEHNs, a He CO3/IaeT HOBYTO 3aINCh @.

Co3gaHue ccbinkn Ha cTpaHuuy edit_entry

Teneps HEOOXOUMO BKJIIOUUTH CCHIJIKY HAa CTPAHUIY edit_entry B KaKAYIO TeMy
Ha CTPaHMUIIE CO CITMCKOM TEM:

topic.html

{% for entry in entries %}
<li>
<p>{{ entry.date_added|date:'M d, Y H:i' }}</p>
<p>{{ entry.text|linebreaks }}</p>
<p>
<a href="{% url 'learning_logs:edit_entry' entry.id %}">edit entry</a>
</p>
</1li>

[Toce mathl 1 TekcTa KaKA0W 3aMTUCH BKITFOUAETCST CCBIIIKA peflakTupoBannsi. MbI uc-
H0JIb3yeM IabJIOHHBIN Ter {% url %} s onpenesnerus cxembl URL 13 nMeHoBaHHOI
cxXeMbl edit_entry u ngaenTuduKraTopa Tekyiiei sanucu B 1ukie (entry.id). Texcr
CChLIKH "edit entry" BBIBOJIUTCS MOCJIE KaXKI0M 3ancu Ha ctpanuie. Ha puc. 19.3 no-
Ka3aHO, KaK BBIIVISAUT CTPAHUIA CO CITMCKOM TeM C TUMU CChLIKAMU.

IIpunoxenne Learning Log yxke ceituac cogepKuT 6OJIbIIYI0 4acTh HEOOX0AUMOI
dbyuxmmonambaocTr. [T0p30BaATENN MOTYT T0OABISATH TEMBI M 3ATIUCH, & TAKIKE UH-
Tath JOOLIE 3aIICH TTO0 CBOEMY YCMOTPEHHUI0. B 9TOM pasziesie Mbl pean3yeM CUCTEeMY
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localhost:8000/topics/1/ - Chromium

[ localhost:8000/topic: = §
& @ | [ localhost8000/topics/1/ w| =
Learning Log - Topics
Topic: Chess

Entries:
add new entry
« Jun 12, 2015 15:30
The bishops and knights are good pieces to have out in the opening phase of the game. They're both powerful

enough to be useful in attacking your opponent, but not so powerful that you can't afford to lose them in an early
trade.

edit entry
+ May 28, 2015 04:39

In the opening phase of the game, it’s important to bring out your bishops and knights. These pieces are powerful
and maneuverable enough to play a significant role in the beginning moves of a game.

edit entry
« May 28, 2015 04:39

Puc. 19.3. Kaxzaas 3anucb CHabXxaeTcs CCbIKON ANst pefakTUpOBaHuWs 3TOW 3anmcu

PErucTpaIuy moJb3oBareeii, 4To6bl JT060H JKeMAOMUI MOT CO3/IaTh CBOIO YUETHYIO
sanuch B Learning Log u BBecTu coOCTBEHHBII HAOOD TE€M U 3aIIICEIL.

YMPAXXHEHNA

19-1. Brior: co3panTe HOBbIM NpoekT Django ¢ uMeHeM Blog. Co3palite B MpoeKTe MpUIIoXe-
Hue ¢ umeHeM blogs 1 mogenbio BlogPost. Mogenb gomkHa copepaTb Takue nons, kak title,
text n date_added. Co3gaiite cynepnonb3oBaTens AN NPOeKTa U BOCMO/b3yWTECh aAMUHUCTPA-
TMBHBIM CalTOM ANSi CO3AAHWS Mapbl KOPOTKUX COO6LUEHMIA. Co34anTe AOMALLHION CTPaHuLy,
Ha KOTOPOW BbIBOASTCS BCE COOBLLEHNS B XPOHOMOMMYECKOM MOPSIAKE.

Co3zpalite oaHy (opMy AN CO3AAHUS HOBbIX COOBLLEHNUN 1 Apyryto opMy AN peaakTUpPOBaHUs
CYLLECTBYIOLLMX COOBLLEHMIA. 3anosiHUTE OpMbI U Y6eanTeCh B TOM, YTO OHU paboTaloT.

Co3aaHune yYeTHbIX 3anncen nonb3oBaTenemn

B sToM pasjiesie MbI CO3/Ia/IUM CUCTEMY PErMCTPAIMU U aBTOPU3AINH 110JIb30BaTeIei,
4TOGBI JIIO/[M MOTJIU CO3/IATh YUETHYIO 3aIMCh, HAYaTh U 3aBEPHIATh CEaHC PabOTHI C IPHU-
sosxkenueMm. s Beell PyHKIMOHAIBHOCTH, OTHOCSIIEN s K paboTe ¢ 110JIb30BaTe/IsIMHU,
OyIeT co3mano OTaeNbHOe TpUIoKere. MBI TakKe clerka U3MEHNM MOJesb Topic,
9TOOBT KaXkKIast TeMa Oblia CBsI3aHa ¢ KOHKPETHBIM MOTb30BATEEM.

MNpunoxeHune users

Haunewm ¢ co3nanmsg HOBOTO TPUNOKEHNS users KOMaHION startapp:

(11_env)learning_log$ python manage.py startapp users
(11_env)learning_log$ 1s
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©® db.sqlite3 1learning_log learning_logs 11 _env manage.py users
(11_env)learning_log$ 1s users
® admin.py _ init__ .py migrations models.py tests.py views.py

ITa KOMaH/Ia CO3/IaeT HOBBI KaTajIor ¢ UMeHeM users @, CTpyKTypa KOTOPOTo TIOBTOPSIET
CTPYKTYPY KaTaJIOTOB MPUJIOKeHM: learning_logs @.

[lobaBneHune nonb3oBaTenei B settings.py
HoBoe puosxenne HeoOXoAUMO 100aBUTH B settings.py:

settings.py

INSTALLED_APPS = (

# My apps
'learning_logs',
'users’,

)

Django BK/II0YaeT IPUIOKEHNE users B OOl IIPOEKT.

BrnoueHne URL-agpecoB 13 users

3areM HEOOXOANMO U3MEHUTH KOPHEBOI (hail urls.py, uTobbl on BrIoyan URL-azxpeca,
HATIMCAHHbIE JIJISI TPUJIOKEHUS Users:

urls.py

from django.conf.urls import include, url
from django.contrib import admin

urlpatterns = [
url(r'~admin/', include(admin.site.urls)),

url(r'~users/', include('users.urls', namespace='users')),
url(r'', include('learning_logs.urls', namespace='learning_logs')),

]

Jo6GasuM cTPOKY JJisl BKIoueHust daiiia urls.py us users. dTa cTpoka OyAeT COOTBET-
crBoBath Jit00oMy URL-ajipecy, HaUuMHAIOMIEMYCSI CO CJIOBA users, — Hanpumep, hitp.//
localhost:8000/users/login/. Taksxe OyaeT cO34aHO MPOCTPAHCTBO UMEH 'users ', 4TOOBI
Mbl MorJin otanyaTh URL-aznpeca, npunazsiexaiiie npuioxenuio learning_logs,
ot URL, npunaanexammx MpuUiIoKeHUIO users.

CrpaHuua Bxoaa

Haunewm ¢ peasmsanuu cTpaHUIIBI BXOA. MbI BOCTIOTb3YeMCsI CTaHIaPTHBIM ITPeJICTaBIIe-
HieM login, KoTopoe mpenocTasiger Django, Tak uto mabaod URL BhINIAANT HEMHOTO
unaue. Coszaiite HOBbII (aiin urls.py B kaTasore learning_log/users/ 1 1o6aBbTe B HETO
CIeTYIOTIIH KO

urls.py

OnpepensaeT cxembl URL gnAa nonb3oBaTenei
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from django.conf.urls import url
©® from django.contrib.auth.views import login

from . import views

urlpatterns = [
# CTpaHuua Bxopaa
(2] url(r'~login/$', login, {'template_name': 'users/login.html'},
name="'login'),

]

CHavajria UIMIIOPTUPYeETCS TIpejicTaBaeHue login o ymoadanuio @. Cxema CTPaHUIIBI
Bxoma coorserctByer URL http.//localhost:8000/users/login/ @. Korna Django unra-
er ator URL-azipec, cloBoO users yKasbIBAET, UTO CIeAyeT 0OPATUTHCS K Users/urls.py,
a login co00IaeT 0 TOM, YTO 3ATPOCHI TOJIKHBI OTIIPABJISTHCS TPEICTABICHIIO login
1o ymMoJyanuio (obparure BHUMAHKE: B apTYMEHTE TPEICTaBIeHIsI UCTIOJIb3yeTcst login,
a He views.login). Tak Kak MblI He MuUIeM cOOCTBEHHYIO (DYHKIIUIO TIPECTABICHNUS,
MBI IIepelaeM CJI0Baphb, KOTOPLIi coobuiaer Django, rie uckarp mabioH (ceiiuac Mbl
ero HamuieM). JTOT MabIoH OYAET YacThio MPUTOKEHIS users, a He TPUI0KEHNUST
learning_logs.

LLIabnoH login

Korma mosip3oBaTesnp 3ampammBaeT CTPAaHUIy BXo/1a, Django ncnorb3yeT cBoe Tpej-
craBjeHue login 110 yMOJYaHUIO, HO MbI BCE PABHO JOJIKHBI IIPEJOCTaBUTD 11a0JI0H
JUIst 3TOM cTpaHuilel. B xatamore learning_log/users/ co3maiiTe KaTajaor ¢ UMeHEM
templates, a BHyTpu HEeTO — eIle OJUH KaTaJoT ¢ UMeHeM users. BoT Kak BBITJISAIUT
mwabJon login.html, KoTopbIil Ko/KeH HaxoAUThCs B learning_log/users/templates/
users/:

Login.html

{% extends "learning_logs/base.html" %}
{% block content %}
(1 {% if form.errors %}
<p>Your username and password didn't match. Please try again.</p>
{% endif %}

<form method="post" action="{% url 'users:login' %}">
{% csrf_token %}

{{ form.as_p }}

<button name="submit">log in</button>
<input type="hidden" name="next" value="{% url 'learning_logs:index"' %}" />
</form>

20 © ©

{% endblock content %}

[MTabmon pacmmpsier base.html, 4ToOBI cTpaHUIa BXOA O 0DOPMIEHIIO U MTOBEICHIIO
ObLIa TIOX0Ka Ha IPyTHe CTpaHuIlbl caiita. O6paTute BHUMaHUeE: TAaGJI0H B OJHOM IPU-
JIOSKEHUW MOSKET PACHIUPSTE MAOJIOH U3 JIPYTOro TPUI0KEHUS.
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Eciu y dopmbl ycraHoBIeH aTpubyT errors, BRIBOAUTCS coodIeHue 00 omnoke @.
B Hem rosopurces, 4To KOMOMHAIMA UMEHH MOJIb30BATEsI U apOJIsl He COOTBETCTBYET
nropManum, Xpausmeics B 6aze JaHHbIX.

Mbr xoTHM, 9TOOBI TipecTaBieHte 06paboTamo hopmy, TOITOMY apTyMEHTy action
npucsansaercst URL crpanwuiist Bxo1a @. Tpecrasienue otnpassiser (hopmy mabiony,
MBI JIOJKHBI BBIBECTH (hopMy © 1 100aBUTh KHOIIKY OTIPaBKu AaHHbIX @. B Touke ©
BKJIFOUAETCS CKPBITHII 2JIeMeHT (hOPMBI ‘next'; apryMeHT value coobimaer Django, kyaa
MepeHaIPaByUTh [10JIb30BATEJIS [TOCJIe YCIIENIHO BBIITOJHEHHOTO BX0/1a. B Hatem ciyyae
TOJTE30BATENb BO3BPAIIAETCS 0OPATHO Ha IOMATITHIO CTPAHHILY.

Co34aHve CCbifkU Ha CTpaHuLy BXoaa

Jlo6aBuM CChIIKY Ha CTPaHUILy BXo/a B base.html, 4To6bl OHa IPUCYTCTBOBaIA HA KasKI0H
crpanuiie. CchlIKa He TOJKHA 0TOOPaKaThCsl, €CJIHU II0JIb30BaTe b YK IPOLIEN IIPO-
IeLypy BXO/a, TO9TOMY OHa BKJIAIBbIBAECTC B TeT {% if %}:

base.html

<p>

<a href="{% url 'learning_logs:index"' %}">Learning Log</a> -
<a href="{% url 'learning_logs:topics' %}">Topics</a> -

o {% if user.is_authenticated %}
2] Hello, {{ user.username }}.
{% else %}
(3] <a href="{% url 'users:login' %}">log in</a>
{% endif %}
</p>

{% block content %}{% endblock content %}

B cucreme ayrentudukanun Django B KaKIOM MabioHe TOCTYMHA TepeMeHHas
user, B KOTOPOIi Bcerja NpucyTcTByer arpubyT is_authenticated: arpubyT paBen
True, eCJIM TTOJIb30BATEJIb MIPONIET ITPOBEPKY, U False B IIPOTUBHOM cJjyuyae. ITO I0-
3BOJISIET BaM BBIBOJWUTD Pa3Hbie COOOIMEHUST IS TPOBEPEHHBIX 1 HETTPOBEPEHHBIX
110JIb30BaTeei.

B nannom cirydae Mbl BBIBOAMM IIPUBETCTBUE JIJIS TI0JIb30BATE/ICH, BHITOJTHUBIIUX BXO/.
VY 1poBEepeHHBIX TT0JH30BATEIIEN YCTAHABINBAETCS HOMOJHUTEIBHBIN aTpulbyT username,
KOTOPBIN 06eCTIeYnT TUYHYI0 HACTPOUKY MPUBETCTBYS W HATIOMHUT TIOJH30BATEIIO
0 TOM, YTO BXO/] GBI BBIMOJTHEH. B TOUKe © BBIBOAUTCS CCBIIKA HAa CTPAHUILY BXO/A JIJIsT
110JIb30BaTe e, KOTOPbIE ellle He IIPOIILIN TPOBEPKY.

MCHOﬂb3OBaHMeCTpaHMHbIBXOﬂa

VyeTHas 3anuch MOMb30BATEA YK CO3/aHa; IToMpoOyeM BBECTH JaHHbIE 1 TOCMOTPHM,
paboraer u crpanuia. OTkpoiite crpanuny http://localhost:8000/admin/. Eciu Bbl
BCe elnje paboTaere ¢ paBaMy aJIMMHUCTPATOPA, HANANTE CCHIIKY BBIXO/A B 3aTOJIOBKE
U TIIeTKHUTE Ha Hell.

ITocuie BIxoa mepeiiaure no aapecy http.//localhost:8000/users/login/. Ha axpane
JIOJIZKHA TTOSIBUTHCS CTPAHUIIA BXO/1a, TIoxoxkast Ha puc. 19.4. BBeaure nms mosib3oBaresis
1 TIapOJib, 3alaHHbIE PaHee, U Bbl CHOBA JOJIKHBI OKa3aThCsT HA CTPAHUIIE CO CITUCKOM.
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- =

% localhost:8000/usersflogin/ - Chromium
[ localhost:8000/users/ x

& & [ localhost:8000/users/login/ ¥ 9
Learning Log - Topics - log in
Username: |

Password:

o

Puc. 19.4. CtpaHuua Bxoaa

B 3aronoske CTPAHMIIBI TOJIKHO BBIBO/IUTHCA COO6H_[€HI/IG C YKa3daHEM UM€EHU I10JIb30-
BaTeJid.

Bbixoa

Temnepb HEOOGXOANMO IPEIOCTABUT IIOIb30BATENSIM BO3MOKHOCTD BBIXO/A U3 IIPUIOKE-
Hust. Mbl He OyJIEM CTPOUTH OT/EIbHYIO CTPAHUILY [IJIs BBIXO/IA; TIOJIb30BATEb TIPOCTO
IIEeJIKAeT HA CChIITKE W BO3BPAIAETCS K IOMAIIHel cTpanuiie. Mbl onpesiesiieM cXxemy
URL n71s1 cepliku BbIxo/1a, uiieM (hyHKITHIO TTPEICTaBIEHUS U PEOCTABIISIEM CChLITKY
BbLIXO/1a B base.html.

URL-agpec Bbixoaa

Crenytomuit xox onpenensier cxemy URL a7s BeIxosa, coorBetcTBytomyo URL
http.//localhost:8000/users/logout,/. Maiin users/urls.py BBITJISIIUT TaK:

urls.py

urlpatterns = [
# CTpaHuua Bxoaa

# CTpaHuua BbIXOAa
url(r'~logout/$', views.logout_view, name='logout'),

]

Cxema URL ornpasJisier 3anpoc ¢pyHKIUU logout_view(), MMst KOTOPOil BBIGPAHO Tak,
4TOOBI OHO OTJINYATIOCH OT UMeHH (hYHKIUHI logout (), BEI3BIBAEMOII 13 IIPEICTABICHISL.
(ITIpocieaure 3a TeM, 4TOObI M3MEHEHUST BHOCUIUCH B (hailyl users/urls.py, a He B (aiin
learning_log/urls.py.)

®OyHkuma npeactasnenns logout_view()

Dynkmmst logout_view() TpUBHaIbHA: MBI IIPOCTO UMIIOPTUPYeM (yHKIHIO Django
logout (), BbI3bIBaeM €€, a 3aTeM BO3BpalllaeM 110J1b30BaTe sl HA JJOMAIIHIOI CTPAHUILY.
OrtkpoiiTe aiir users/views.py 1 BBEIUTE CIEAYIOMNIA KO/
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views.py

from django.http import HttpResponseRedirect
from django.core.urlresolvers import reverse
©® from django.contrib.auth import logout

def logout_view(request):
"""3aBepwaeT ceaHC paboTbl C MPUIOXEHUEM.
(2} logout(request)
(3] return HttpResponseRedirect(reverse('learning_logs:index'))

Mpsb1 umnioptupyem dyHkiuio logout() u3 django.contrib.auth @. B dyukuum BbI-
3biBaeTcst (GyHKIUSA logout() @, B apryMeHTe KOTOPOIl IOJIKEH TIepeaBaThCst 00bEKT
3ampoca. 3aTeM ITPONCXOANT BO3BPAT K IOMAIIHE cTpaHuIle ©.

Ccblnika Ha nNpeacTaBfieHne BbiXxoaa

Terepb HYKHO CO3aTh CCHUIKY JJIsI BbIXoAa. Mbl BKJIIOUUM ee B base.html, uyTo6br
oHa Oblia MOCTYTHA Ha KaKJOW cTpaHUIle, U BKJIIOYUM B CeKIUIO {% if user.is_
authenticated %}, 4ToOBI CChLIKA OBLIAa BUIHA TOJBKO ITOJTb30BATEISM, yJKe BBIIIOJI-
HUBIIWUM BXO/I;

base.html

{% if user.is_authenticated %}
Hello, {{ user.username }}.
<a href="{% url 'users:logout' %}">log out</a>
{% else %}
<a href="{% url 'users:login' %}">log in</a>
{% endif %}

Ha puc. 19.5 uzo6paskena Tekyiast JOMAIIHsIsE CTPAHUIA TAaK, KAK €€ BUAUT TI0Jb30Ba-
TeJTh, BBIMOJHUBINNI BX0. Odopmiienne cTpaHUIbl MUHIMAJIBHO, TIOTOMY 4TO ceifvyac
Hac B TIepPBYIO 0Uepens nHTepecyeT paboTa caiita. Korma Heob6xomiMbie hyHKINN 3apa-
6oTAI0T, MOKHO TIEPEXOUTD K CTHIIEBOMY O(OPMIIEHUIO cafita 1 TIPUIaHIo eMy bosee
mpoecCoHaNBLHOTO BUIA.

localhost:8000 - Chromium

[ localhest:8000
& & € [ localhost:3000 ¥ =

Leaming Log - Topics - Hello, 1l_admin. log out

Learning Log helps you keep track of what you're learning, about any number of topics you're
working on.

Puc. 19.5. [loMawHsas cTpaHuua C NepCcoHasnbHbIM NPUBETCTBUEM
M CCbINKOM Ans BbIXoAa
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CTpaHuua perucrpaumm

Teriepb MBI TOCTPOUM CTPAHUILY JJIST PETUCTPAIINN HOBBIX MTOJIb30BaTese. [lys atoi
IeJI MBI UCTIOJIb3yeM Kiace Django UserCreationForm, HO HamuieM COGCTBEHHYIO
(OYHKIIUIO IPE/ICTABIEHUS U MTabJIOH.

URL-agpec perucrpaumm

Cuenyromumii Koz npegoctasisieT mabaon URL a1 cTpaHUIIbl perucTpanuy — TakkKe
B (haiize users/urls.py:

urls.py

urlpatterns = [
# CTpaHuua BXxopa

# CTpaHuua perucTpauuu
url(r'~register/$', views.register, name='register'),

]

[Ia6non coorsercreyer URL http.//localhost:8000/users/register/ u OTIIpaB/sieT 3a-
poChl HYHKIMY register(), KOTOPYIO MBI ceifuac HAIUIIIEM.

DOyHKUMA NpeacTaBneHns register()

DyHKIMS MpecTaBIeHns register() 0/KHA BBIBECTH ITYCTYIO (hOPMY PETUCTPAIINH
IIPY IIEPBOM 3aIIPOCEe CTPAHMIIBI PETUCTPALMM, a 3aTeM 00pabaThiBaeT 3al0IHEHHYIO
(opmy perucrpanum npu oTHpaBKe JAaHHBIX. Ecm perucTpanms mporia yCrmenHo,
(byHKIIMS TaksKe OJIKHA BBITIOJHUTH BXOJL /1711 HOBOTO TI0JIb30BaTe . BrifounTe cire-
IIYIONINI KOJI B USErs/views.py:

views.py

from django.shortcuts import render

from django.http import HttpResponseRedirect

from django.core.urlresolvers import reverse

from django.contrib.auth import login, logout, authenticate
from django.contrib.auth.forms import UserCreationForm

def logout_view(request):

def register(request):
"""PeructpupyeT HOBOro nonb3oBaTensa.

if request.method != 'POST':
# Display blank registration form.
(1 form = UserCreationForm()
else:
# 06paboTka 3anoONHEHHOW (OpMbI.
(2} form = UserCreationForm(data=request.POST)

if form.is_valid():
new_user = form.save()
# BbiNONHeHMe BXOAa W MNepeHanpaB/ieHne Ha AOMAWHIN CTpaHuuy .

o0
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(5] authenticated_user = authenticate(username=new_user.username,
password=request.POST[ 'passwordl'])
login(request, authenticated_user)
return HttpResponseRedirect(reverse('learning_logs:index'))
context = {'form': form}
return render(request, 'users/register.html’', context)

(6]
(7]

Cuauasia umnoprupyetcst pyHkius render(), Mocje 4ero UMIIOPTUPYIOTCS (PYHKITMT
login() u authenticate() A/ BBINOJHEHUA BXO/A MOJIb30BATENA, €CJIN PErUCTPAI-
oHHast mH(popMalns BepHa. Takske mMnopTupyetcs kiaacc UserCreationForm 1o ymMoJi-
yauuio. B ¢pyuknuu register () Mbl IpoBepsieM, oTBevyaeT Ju QYHKIUS HA 3a1POC
POST. Ecnu ner, co3naercst ak3eMILIsip UserCreationForm, He COePKANIMI HCXOHBIX
nannbix @. B cayyae orsera Ha 3arpoc POST cosnaercst ak3eMnuisip UserCreationForm,
OCHOBAHHbBIN HA OTIIPABJEHHBIX JaHHBIX @ . MbI IpOBEPsiEM, UTO /JaHHbIE BepHbBI ©;
B JIAHHOM CJIydae 4TO MM TTOJIb30BATENST COAECPKUT MPABUIBHBIC CMBOJIBI, TTAPOJIN
COBIIA/IAOT, & MTOJTb30BATEJb HE TTHITAETCS BCTABUTH BPEJOHOCHBIE KOHCTPYKITUU B OT-
IpaBJIeHHbIE JTAHHBIE.

Ecnu ornpaBiennbie janHbie BEPHbI, Mbl BbI3biBaeM MeTOJ save() (hOpMbI /i CO-
XpaHEHUsT IMEHU TI0JTh30BaTENIsl U Xellla mapoJist B 6ase gaHHBIX @. MeTox save()
BO3BPAIIAET TOJIBKO YTO CO3MaHHBIN 0OBEKT MOJIB30BATESI, KOTOPBIH COXpaHseTCs
B new_user.

ITocJie Toro Kax uHMGOpPMALK T10JIb30BaTENd OyIeT COXpAaHEHa, MbI BBIIIOJHAEM BXO/L;
3TOT MPOIIECC COCTOUT M3 JIBYX IIATOB: CHAYaJIa BbI3bIBAETCS (DYHKIMS authenticate()
C apryMeHTOM new_user.username u rnapojem ©. [Ipu perucrpaiuu mosb30BaTeNIO
MpeJIJIaraeTcs BBECTH JiBA COBIIAJIAIONINX TTAPOJIs; TIOCKOJIbKY JaHHbIe (DOPMbI BEPHbI,
MbI 3HAEM, UTO HAPOJIU COBIAJAIOT, U MOKEM UCIIOJIb30BaTh 11000i 13 Hux. B gannom
cJIydae UCIOJIb3yeTcs 3HaUeHNe, CBSI3aHHOe C KJIToUoM 'passwordl' B nanubix POST
(opmbl. Eciin uMs mosib30Batelisi U 1apoJib BEPHBI, METO/I BO3BPAIIAET ITPOBEPEHHbII
00DBEKT 10JIb30BaTE s, KOTOPBI coXpanseTcs B authenticated_user. 3aTeM BbI3bIBAECT-
cst pynaknms login() ¢ oObeKTaMu request 1 authenticated_user @, KOTOpas co3/1aeT
JIECTBUTEIBHBIN CeaHc 1T HOBOTO TTOJIb30BaTEIS.

HaKOHeH, TIOJIb30BATE/Ib TIEPEHAIIPABJIACTCA Ha JTOMAIITHIOIO CTPAHUILY @, 1/71e TIpUBET-
CTBHE B 3arojlIoOBKe COO6HI3.€T O TOM, YTO perucTpalusd Ipoliljia yCIICIITHO.
LLIabnoH perncrpaumm

[ITabs10H cTpaHMIIBI PEruCcTPAUU OX0K Ha 1mabJIoH cTpaHuiibl Bxozaa. [Ipociaeanre
3a TeM, 4TOObI OH ObLI COXPaHEH B OJHOM KartaJjore ¢ login.html:

register.html
{% extends "learning_logs/base.html" %}

{% block content %}

<form method="post" action="{% url 'users:register' %}">
{% csrf_token %}
{{ form.as_p }}

<button name="submit">register</button>
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<input type="hidden" name="next" value="{% url 'learning_logs:index"' %}" />
</form>

{% endblock content %}

MpbI CHOBa UCTIOJIB3yEM METO] as_p, 4T0ObI mHMpacTpykTypa Django Morjia mpaBUIbHO
0ToGPasuTh Bee MoJIst (hOPMBI, BKJT0Uast Bee coobIeHuns 00 omubKax, ecau (hopma Oblia
3armoJTHeHa HEMPaBUIIBHO.

Co3faHve CCbINIKM Ha CTpaHuULy perucrpaumm

Cremytomuii mar — 1o6aBIeHre KO/ /7t BBIBOJIA CCHIIKU HA CTPAHUILY PETUCTPATINT
1151 TI0OOTO TIOJIH30BATES, €ITle He BLITTOJTHUBIIETO BXOT:

base.html

{% if user.is_authenticated %}
Hello, {{ user.username }}.
<a href="{% url 'users:logout' %}">log out</a>
{% else %}
<a href="{% url 'users:register' %}">register</a> -
<a href="{% url 'users:login' %}">log in</a>
{% endif %}

Ternepb nosb3oBaTeIN, BLITOJTHUBIINE BXO/, [10Jy4aT II€PCOHATIbHOE IPUBETCTBUE
1 CCBITIKY /I BBIXO/Ia. [Ipyrie T0JIb30BaTe/IN BU/IAT CChIJIKY Ha CTPAHUILY PErucTparin
1 CCBIJIKY /st BXo/ia. [IpoBepbTe cTpanuily perucrpaiui, co3/iaB HeCKOJIbKO YUETHBIX
3anuceil ¢ pa3HbIMU UMEHAMU T10JIb30BaTee.

B ciepyionieM paszesie Z0CTYII K HEKOTOPBIM CTpaHUIlaM Oy/eT OrpaHudeH, 4ToObI
CTPAHUIIBI OB JOCTYITHBI TOJBKO JIJIsT 3aPErHCTPUPOBAHHBIX TOJIb30oBareseil. Takske
HEOOXOIMMO M03a00THTHCS O TOM, YTOOBI Kaskjast TeMa MPUHAJIEKATa KOHKPETHOMY
0JIb30BATEIO.

NMPUMEYAHUE

Takasi cucTeMa perucTpaumn nosBosisSieT N06OMy NOMb30BATENIO CO3/aTh CKOMbKO YrOAHO YYETHbIX 3a-
nucen Learning Log. OfHaKo HeKOTOpblE CUCTEMbl TpeBytoT, YToBbl MONb30BaTENb MOATBEPAWS CBOKO
3asBKy, OTMpaBnsis COOGLLEHWE 3MIEKTPOHHON MOYThI, Ha KOTOPOE MOsb30BaTENb [O/MKEH OTBETUTH.
Mpu TakoM MoAXoAe B cMcTEMe BYAET CO34aHO MEHbLUE CMAMEPCKUX YUETHbIX 3amuceit, Yem B npocTeit-
el cucTeMe M3 Halero npuMepa. Ho noka Bbl TONbKO YYUTECH CTPOUTH MPUIOXKEHNS, BMOSIHE HOPMasib-
HO TPEHMPOBATLCS HA YMPOLLEHHOW CUCTEME PEruCTpaLmy BPOAE MCMOSb3YEMOI HaMMU.

YNPAXXHEHUSA

19-2. YueTHble 3anucy B 6nore: gobaBbTe cUCTEMY ayTeHTUMUKALMM U PEFUCTPaLIMKN B MPOEKT
Blog, pabota Hag KOTOpbIM Hayanacb B ynpaxHeHun 19-1 (c. 419). MNpocneauTe 3a TeM, YTO6bI
Mo/b30BaTe b, BbIMOMHUBLLMI BXOA, BUAEN CBOE UMS FAe-TO Ha KpaHe, a He3aperncTpupoBaH-
Hble MO/Ib30BATENN BUAENMN CChINIKY HA CTPaHWLY perncTpauum.
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PeﬂaKTVIpOBaHVIe AAaHHbIX

[Tonp3oBaTes b 10KEH UMETH BO3MOKHOCTh BBOJIUTD JIaHHbBIE, TPUHA/JIESKATINE TOJIBKO
eMy JInuHO. MBI CO3/1a/IUM CUCTEMY, KOTOPast OYJIET OITPEIEIISATh, KAKOMY OJIb30BATEIIO
NPUHAJIEKAT T€ WIN UHbIE TaHHbIE, H OTPAHIMYIBATH JOCTYII K CTPAHUIIAM, YTOOBI TIOJIb-
30BaTeJIb MOT PabOTaTh TOJIBKO C IIPUHAAJIEKAIINMUI eMY JAHHBIMU.

B oTOM pasmese Mbl U3BMEHUM MOJEJb Topic, 4TOOBI KasKAasl TeMa IPUHALIEKANA KOH-
KPETHOMY IT0JTb30BaTe 0. IIPH 3TOM TakKe aBTOMATHUYECKH PelraeTcst IpobieMa ¢ 3arii-
CSIMM, TaK KaK Kayk/1as 3a1ch TPUHAJIEKUT KOHKpeTHOU Teme. Haunem ¢ orpannyenns
JIOCTYTIA K CTPAHUIIAM.

OrpaHun4yeHne focTyna C Ucnonb3oBaHneM @login_required

Django 1o3BoJisieT Jerko orpaHuyYrTDb JAOCTYI K OTIPe/IeJICHHBIM CTPAHUIAM [IJIS TIOJIb-
30BateJiel, BBITIOJTHUBIINX BXOJI, C IOMOIIBIO JilekopaTtopa @login_required. Zlekopamop
(decorator) mpezcTaBisieT cO60M AUPEKTUBY, PA3METIIEHHYIO HETIOCPEACTBEHHO TIEPE]
orpeziesieHeM (DYHKITNY, TPUMEHAEMYIO K (DYHKITH TIepe/l ee BBIITIOJHEHUEM 1 BJIHS-
IONIYIO Ha MoBe/ieHue Koja. PaccmMoTpumM npumep.

OrpaHuyeHne AocTyna K CTpaHuUaM Tem

Kaxgas Tema OyeT MpUHAIEKATh TOJIb30BATEIIO, TOITOMY TOJBKO 3aPETUCTPUPO-
BaHHBIE II0JIb30BATE/I CMOT'YT 3allpallliBaTh CTPAHUIBI TeM. [Jl06aBbTe CaeayIOmuil Ko
B learning_logs/views.py:

views.py

from django.core.urlresolvers import reverse
from django.contrib.auth.decorators import login_required

from .models import Topic, Entry

@login_required
def topics(request):
"""BpiIBOAUT BCE TEeMbl.

Cuauaya umnioptupyetrcst ¢pyukius login_required(). Mbl npumMmensieM login_
required() Kak fiekopaTop /Ui (DYHKIINH TTpejicTaBIeHns topics (), AJs 4ero mnepej
nMeHeM login_required() cTaBUTCS 3HAK @, OH COOOIAET Python, 4TO ATOT KO/I IOJIKEH
BBITIOJIHATBHCA TTepes; KOIoM topics().

Kox login_required() mpoBepsieT, BBIIOJHUII JIX MTOJTH30BATEb BXO/, U Django BbI-
TOJTHSIET KOJT topics() TOBKO TIPU BHITIOJTHEHWH TOTO ycIoBu. Ecin jke mosb3oBaTesib
HE BBIIIOJIHUJI BXO/I, OH [I€PEHAIIPABJISIETCA HA CTPAHUILY BXO/A.

Yrobbl IepeHarpaBieHne paboTaio, HeoOXOAUMO BHECTH U3MEHEHMs settings.py u co-
o6mmTh Django, e ucKaTh cTpaHuIly Bxoza. JlobaBbTe cireyonmii (hparMeHT B caMblii
KoHer] settings.py:
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settings.py

Django settings for learning_log project

# Mou HacTpoiku
LOGIN_URL = '/users/login/'

Koria nmosib3oBaTeib, He MPOIIEAIITHI TPOBEPKY, 3ATIPAIINBAET CTPAHUILY, 3ALTUIIEHHYIO
nexopatopoM @login_required, Django otmpasiset moab3oBatens Ha URL-anpec,
ompenessieMblit LOGIN_URL B settings.py.

YTo6OBI TTPOTECTUPOBAT ATY BOSMOKHOCTD, 3aBEPIITATE CEAHC B OO0 U3 CBOUX YUETHHIX
3aImceii 1 BepHUTeCh Ha loMairHiono crpanuity. Hlenkuure Ha ceblike Topics, kKoTopast
JIOJKHA HATIPABUTh BAaC HA CTPAHUILY BXO/a. BbimosiHITe BXO/I € JT000ii 13 CBOUX yueT-
HBIX 3alliceii, Ha JloMalllHell cTpaHuile CHOBA IIeJIKHUTE Ha ceblike Topics. Ha atot pas
BBI [TOJIYYHTE TOCTYTI K CTPAHUIIE CO CITUICKOM TEM.

OrpaHnyenue goctyna B Learning Log

Django yupoliaeT orpanuyenue AocTylla K CTpaHuliaM, HO Bbl IOJIKHBI PELUTD, KaKue
CTPaHMIIbI CJIeAyeT saluiaTh. Jlydie cHayana nojymarb, K KAKMM CTPaHUIIAM MOXKHO
pa3peluTh HeorpaHUYeHHbI JOCTYIL, a 3aTeM OrPAHMYUTD ero /A BCeX OCTaJbHBIX
crpannt]. CHATD U3IUITHIE OTPAHNYEHIS HECIOKHO, IPUYEM 9TO Ky/a MeHee PHUCKO-
BAHHO, YeM OCTABJISITh IEHCTBUTEIBHO BAJKHBIE CTPAHUI[BI €3 OrPAHNYEHNsT TOCTYTIA.

B npunoxennu Learning Log Mbl ocTaBUM HEOTpaHUUYEHHBIN JIOCTYII K JJOMaIHel
CTpaHUIlEe, CTPAHUIIE PETUCTPAIIUU U BbIX0/A. J[OCTYIT KO BCeM OCTa/IbHBIM CTPaHUIIAM
OyleT OrpaHUYEeH.

Bort kax BeirisiuT daiisn learning_logs/views.py ¢ iekopatopamu @login_required, mpu-
MEHEHHBIMU K Ka)KIOMY IIpe/ICTaBJIeHnI0, Kpome index():

views.py

@login_required
def topics(request):

@login_required
def topic(request, topic_id):

@login_required
def new_topic(request):

@login_required
def new_entry(request, topic_id):

@login_required
def edit_entry(request, entry_id):
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ITonpoGyiite 06paTUTHC K J1060# 13 3TUX CTpaHuI] 0e3 BBITOJHEHUS BXO/Ia: Bbl OyzeTe Iepe-
HaIpasJIeHbl 0OpaTHO Ha CTPAHMILy Bxoza. KpoMe Toro, BbI He CMOKETe MIEIKATh Ha CChLIKAX
Ha Takue CTpaHulipl, Kak new_topic. Ho ecim BBectu URL Attp.//localhost:8000/new _topic/,
BbI OyleTe TIepeHarIpaBIeHbl Ha crpanuity Bxoaa. Orpanndbre goctyn ko Beem URL-anpecam,
CBSI3aHHBIM C JIMYHBIMU JAHHBIMU I10/Ib30BaTe e,

Cesi3biBaHME AaHHbIX C KOHKPETHbIMW MO/1b30BaTENIAMU

Terneps gaHHble, OTIIPABIEHHbIE 1I0Jb30BaTEEM, HEOOXO0AUMO CBI3aTh C T€M II0JIb30-
BareJsieM, KOTOPBI X oTrpaBui. CBA3b OCTATOYHO YCTAHOBUTD TOJBKO C IAHHBIMH,
HaXOJISANUMUCS HA BBICIIIEM YPOBHE ePAPXUHU, 2 HI3KOYPOBHEBbIE JJAHHBIE TIOCJIEYIOT
3a HUMU aBTomMaTudecku. Hampumep, B mpunoxkerun Learning Log Ha BeICIIeM ypoBHE
HaXOJSITCST TEMBI, a KayK/1asl 3aIliCh CBI3BIBAECTCS ¢ HEKOTOPOH TeMoii. Ecm kaxmas Tema
MPUHA/IJIEKUT KOHKPETHOMY TTOJTh30BATEJT0, MbI CMOKEM OTCJIE/IUTD BIIAJIETbIIA KAXKION
3anucu B 6ase JaHHbIX.

Wamennm Momennb Topicu IIO6aBI/IM OTHOIIEHNE BHENUIHETO KJII04Ya C IIOJIb30BaTEJIEM.
ITocne atoro HeO6XOlII/IMO IIpOBECTU MUTPAINIO 6asbl JlaHHDbIX. HaKOHeH, HeO6XOlII/IMO
N3MEHUTb HEKOTOPbIE MPpeACTaBJICHNU A, 4yTOOBL B HUX OTO6pa>K8.JII/ICb TOJIBKO JlaHHbIE,
CBA3aHHbBIC C TEKYIIUM ITOJb30BATCJIEM.

N3meHeHne mogenu Topic

B daiine models.py nameHs10TCS BCero JiBe CTPOKU:

models.py

from django.db import models
from django.contrib.auth.models import User

class Topic(models.Model):

"""Tema, KOTOpyWw M3y4yaeT Nonb3oBaTesb

text = models.CharField(max_length=200)

date_added = models.DateTimeField(auto_now_add=True)
owner = models.ForeignKey(User)

def _ str__ (self):
"""Bo3BpawaeT CTPOKOBOe NpeacTaB/lieHUe MoAenu.
return self.text

class Entry(models.Model):

Cnauvasa Mojsiesib User UMIIOPTUPYeETCST U3 django.contrib.auth. 3aTem B Topic ji0-
GaBJISIETCSI TIOJIE owner, UCIIOJIb3YEMOE B OTHOIIIEHUU BHEIITHETO KJII0YA ¢ MOZIENBIO User,

NpeHTbrKaums cyLiecTByOLWMX Nosb3oBaTenei

ITpu npoBenernu Murpaiy Django Moauduupyer 6asy AaHHbBIX, 4TOObI B Hell Xpa-
HUJIACDh CBA3b MEXK/Y KaxI0i TeMoii 1 1oJib3oBaresieM. [l BbIIIOJHEeHUS MUTPAIlun
Django HeoOX0ANMO 3HaTh, ¢ KAKUM IOJIb30BaTEJEM [OJKHA OBITh CBsI3aHA KasK/1ast
cyuecrByloias tema. IIpoie Bcero ¢Bsa3arhb Bee CyIeCTBYIOUIME TEMbL C OJIHUM I10JIb-
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30BaTesieM, HallprMep CyTeprob3oBateneM. Ho st aToro cHavaia He0OX0MMO y3HATh
ueHTU(UKATOP HTOTO MOJIb30BATEIS.

[IpocmoTpum nzeHTHGHUKATOPDI BCeX TOJIb30BATENEN, CO3AHHBIX /[0 HACTOSIIETO MO-
MeHTa. 3amycTuTe cearc 06omoukn Django 1 BBEANTE CIEAYIONIIE KOMAH/ID:

(venv)learning_log$ python manage.py shell

>>> from django.contrib.auth.models import User

>>> User.objects.all()

[<User: 11_admin>, <User: eric>, <User: willie>]

© >>> for user in User.objects.all():
print(user.username, user.id)

(1]
(2]

11_admin 1
eric 2
willie 3
>>>

B Touke @ B ceanc 060104KH UMIIOPTUPYETCS MOAEND User. Ilociie aToro npocmaTpuBa-
I0TCSI BCE TOJIb30BATEN, CO3JAHHbIE 10 HACTOSIIET0 MOMEHTa @ . B BHIXOIHBIX JaHHBIX
nepeyncyennl Tpyu noJbsosaress: Il admin, eric n willie.

B touke ® mepebupaercst CIUCOK MOJMb30BATENEH, 1 I KaXKIOTO TI0Jb30BATEIST BbI-
BozTCA ero ums u unaentudukarop. Korma Django ciipocurt, ¢ kakuM 1oJib3oBaTeseM
CBSI3aTh CYIIECTBYIONINE TEMbI, MBI HCITOJIb3YeM OJIMH U3 3TUX UICHTU(HUKATOPOB.

Murpaumsi 6a3bl AaHHbIX

3Hag 3HaueHue I/IlIeHTI/I(l)I/IKaTOPa, MOJKHO ITPOBECTU MUTPAIlUIO 6.’:13]31 JaHHDbIX.
© (venv)learning_log$ python manage.py makemigrations learning_logs
® You are trying to add a non-nullable field ‘'owner' to topic without a default;
we can't do that (the database needs something to populate existing rows).
© Please select a fix:
1) Provide a one-off default now (will be set on all existing rows)
2) Quit, and let me add a default in models.py
Select an option: 1
Please enter the default value now, as valid Python
The datetime and django.utils.timezone modules are available, so you can do
e.g. timezone.now()
6 >>>1
Migrations for 'learning logs':
0003_topic_owner.py:
- Add field owner to topic

[~

Crayvasia BbIjIaeTcst KOMaHIa makemigrations @. B ee BoIxoiHbIX manHbIX @ Django co-
06IIaeT, YTO MBI TIHITAEMCS I06ABUTH 00sI3aTeIbHOE MOJTE (3HAYECHUST KOTOPOTO OTINYHbL
ot null) B cymecrBymontyo Mozesb (topic) 6e3 ykazaHusi 3HAUYEHUSI TI0 YMOJIYAHIIO.
Django mpenocTtaBiset aBa BapuaHTa ©: MBI MOYKeM JTHO0 yKa3aTh 3HAYEHIE TT0 YMOJI-
YAHUIO TIPSIMO ceifuac, 160 3aBEPIIUTD BHITIOJHEHNE TIPOTPAMMBI 1 I00ABUTH 3HAYEHUE
1o ymoJuaunio B models.py. B touke @ BoiOupaercs nepsbiii Bapuaut. Torza Django
3arpantnBaeT 3HaUeHNE 110 YMOJTIaHUIo ©.

Yro0bl CBA3ATH BCE CYIIECTBYIONIME TEMbI C MCXOAHBIM aIMUHUCTPATHBHBIM TIOJIb30-
BateseM 11_admin, g BBeJl B TOUKe ® ujaeHTHdUKATOP Toab3oBaTesd 1. Bol Moxere
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UCIIO/Ib30BaTh UAEHTU(MUKATOP JH0OO0T0 U3 CO3JAHHBIX II0JIb30BaTeIell; OH He 00g3aH
ObITH cynepIio/b3oBareseM. Django IpoBoANT MUTPaLiio Oa3bl JaAHHBIX, UCIIOIb3YS 9TO
3HavyeHue, u cozgaer daila murpaiuu 0003_topic_owner.py, 100aBJIsIONMii 110JIe owner
B MOJ1eJIb Topic.

Teneps MOKHO ITpOBeCTH MUTpAIHio. BBesuTe CIeayIonyio KOMaHy B aKTUBHOI BUP-
TyaJbHOMU cpejie:

(venv)learning_log$ python manage.py migrate
Operations to perform:
Synchronize unmigrated apps: messages, staticfiles
Apply all migrations: learning_logs, contenttypes, sessions, admin, auth

Running migrations:
Rendering model states... DONE
o Applying learning_logs.@003_topic_owner... OK
(venv)learning_log$

Django npuMensieT HoByIo MUTPALUIO C pe3y/ibTaToM OK @. UToObI yOeauThes B TOM, 4TO
MUTpaius cpadoTaa TakK, Kak U 0KUAaN0Ch, MOKHO BOCIOJIb30BaThCsl MHTEPAKTUBHO
060I0YKOI:

©® >>> from learning_logs.models import Topic
® >>> for topic in Topic.objects.all():
print(topic, topic.owner)

Chess 11_admin

Rock Climbing 11 admin
>>>

IToce uMmopTupoBanust Topic u3 learning_logs.models @ MblI liepebupaem Bee Cy-
LIECTBYIOLINE TEMBbI, BBIBOAUM KasK1yI0 TEMY U UM I10JIb30BaTeIsA, KOTOPOMY OHa IIpU-
HajuieskuT @. Kak BusnTe, celivac Kask/ast TeMa MPUHAJICKAT MT0JIb30BaTes o 11_admin.

NMPUMEYAHUE

BMeCTO MUTpaLmi MOXHO MPOCTO CHPOCKTL COAEPXKMMOE 6a3bl JaHHbIX, HO 3TO NMPUBEAET K NOTEpe BCeX
CYLLECTBYIOLMX AaHHbIX. [ONE3HO HAYUMTLCS BLIMOJHATL MUrpaLMio 6a3sbl AaHHbLIX 63 HapylleHus Le-
JIOCTHOCTW AaHHbIX Mojib30BaTenei. ECin Bbl XOTUTE HauaTb C HOBOM 6a3bl AaHHbIX, UCMOMbL3YIHTE KO-
maHZy python manage.py flush Ansi NOBTOPHOIO MOCTPOEHWS CTPYKTYpbl 6a3bl AaHHbLIX. BaM npuaercs
€O34aTb HOBOO CyMeprosib30BaTeNs, a BCe AaHHble ByayT noTepsiHbl.

OrpaHquHme AO0CTYyNna K TeéMaM

B nacrosiee BpeM:A I10JIb30BaATEJIb, BBITTOJTHUBITU I BXO/, 6yz[eT BU/IETH BCE€ TEMbI HE-
3aBUCHUMO OT TOTO, 110/ Kakoit y‘{eTHOIjI 3amnmnchio o Bomres. Ceifyac Mbl U3MEHUM 1mpun-
JIOJKEHHe, 4TOOBI KasKIBIM TOJTb30BaTENb BUIE TOJTHKO IIpUHa/AJIEKaInue eMy TEMbI.

Buecute ciemyioriee usmenenue B GyHKITNIO topics() B (haiisie views.py:

views.py

@login_required
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def topics(request):

"""BpIBOAUT CMUCOK TEM.
topics = Topic.objects.filter(owner=request.user).order_by('date_added")

context = {'topics': topics}

return render(request, 'learning_logs/topics.html', context)

Eciu nmosbp3oBareb BBIIOIHII BXOJ, B 00bEKTe 3alpoca yCTaHABINBAETCs aTpUOyT
request.user ¢ naopmarmei o moap3zosarene. @parmeHT Koma Topic.objects.
filter(owner=request.user) npukasbiBaer Django ussjeub us 6asbl JaHHBIX TOJBKO
Te 00BEKThI Topic, Y KOTOPHIX aTPUOYT owner COOTBETCTBYET TEKYIIEMY TT0Jb30BATEIO.
Tak kax c11oco6 oToOpakeHus He U3MEHSETC, U3MEHSTh Ma0I0H I CTPAHKIIBI TEM
BOOOIIE HE HYKHO.

Yro6bl yBUIETH, KAK PAOOTAET ITOT CIIOCOO, BBITIOJHUTE BXOJ B KAYECTBE MOJIb30BATEI,
€ KOTOPBIM CBSI3aHBI BCE CYIIECTBYIOIIIE TeMBI, U MepeliinTe K CTPaHHUIle CO CHICKOM
tem. Ha Heit oJkHBI 0TOOpakaThes Bee TeMbl. Terepb 3aBepIinTe ceaHe U BOWIUTe
CHOBA C JIPyTOii yueTHoit 3anuckio. Ha aT0oT pa3 crpanuiia 1okHa GbITh My CTOI.

3almMTa TEM Nosb30BaTenNs

Hukakux peasbHbIX OrpaHUYEHUIl HA OCTYII K CTPAHUIIAM elile He CYIIeCTBYeT, 110-
ATOMY JIt000#1 3apPerncTPUPOBAHHBIN TOJIB30BATENb MOKET OIpoOoBaTh pazHbie URL
(wanpumep, http.//localhost:8000,/topics/1/) 1 MIPOCMOTPETh CTPAHUIIBI TEM, KOTOPbIE
eMy YacTCst TT0[00path.

[Tonpobyiite cuenats ato. [Tocse BXoAa ¢ yIeTHON 3aIMCHIO CYNEPIOIb30BATENSA CKO-
mupyiite URL nmm 3anumure npentudukarop 8 URL temsr, mocse yero 3aBepuinre
ceaHc 1 BOUJMTE CHOBA OT MMEHM JIpyroro rnoab3oBatesst. Beeaute URL aT0it Tembr.
Bam ynactcd nmpounTaTh BCe 3aIMCH, XOTS Ceiyac BbI BOILIN MO/ UMEHEM J[PYTOTO
TT0JTb30BaTeIs.

Yro6bl pentuTh 9Ty Mpobiemy, Mbl 6yIeM BBITIOTHATE TIPOBEPKY TTEPE] MOTyYEHUEM
3aIPOIIECHHBIX JAHHBIX B QYHKIIUU TIpe/icTaBaeHms topic():

views.py

from django.shortcuts import render
©® from django.http import HttpResponseRedirect, Http404
from django.core.urlresolvers import reverse

@login_required
def topic(request, topic_id):
"""BbIBOAUT OAHY TeMy W BCe ee 3anucu.
topic = Topic.objects.get(id=topic_id)
# MpoBepka TOro, 4YTO Tema MPUHAANEXUT TekyleMmy nosb3oBaTesl.
(2} if topic.owner != request.user:
raise Http4e4

entries = topic.entry_set.order_by('-date_added")
context = {'topic': topic, 'entries': entries}
return render(request, 'learning_logs/topic.html', context)
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Kox 404 — crangaprHoe coobieHue 06 ommbKe, KOTOPOe BO3BPAILAETCS B TEX CAyYasX,
KOTJIa 3aIPOIIEHHBII pecypc He CYIeCTBYeT Ha cepBepe. B TaHHOM cirydae MbI IMITOP-
TUPYEM KUCKJII0YeHre Http4ed @, koTopoe OyeT BbIIaBaThCs IPOrPAMMOIL IIPU 3aIIPOCe
110J1b30BaTesIeM TeMbl, KOTOPYIO eMy BUJIeTh He 11os10:keHo. [losryuus 3anpoc TeMbl, repe;
0TOOpasKeHEM CTPAHUIIBI MbI YOEKIAEMCS B TOM, YTO HOJIb30BATE b 9TOM TEMBI SIBJISIETCSI
TEKYIIAM TI0JIb30BaTe/IeM IPUJIOsKeHNs. ECii TeMa He MPUHA/ITIEKUT TEKYTIEMY MOJIb30Ba-
TEJII0, BBIIAETCS UCKITIOUeH e Http4ed @, a Django Bo3BpallaeT CTPpaHUILy ¢ OuOKoit 404.

[Toxa 1pu TOTIBITKE TPOCMOTPETH 3ATTUCH JIPYTOTO TTOJIb30BATES BBI TIOJTyduTe 0T Django
coobmienne «Crpanuiia He HaiizeHa». B riase 20 mpoekT OyieT HaCTPOeH Tak, YToObI
MOJTB30BATEb BUIEJ MOJTHOIEHHYO CTPAHUILY OTMTHOKH.

3awmTta cTpaHuubl edit_entry

Crpanwuist edit_entry ucnosnbsyior URL-aapeca B hopme http.//localhost:8000/edit
entry/entry_id/, tie entry id — qucyio. 3alUTUM 3Ty CTPAHUILY, YTOOBI HUKTO HE MOT
nogo6path URL U151 mostydeHust 10CTyTa K 4yKUM 3aTTUCSIM:

views.py

@login_required
def edit_entry(request, entry_id):
"""PepakTupyeT CylwecTBYHUYKW 3anucb.
entry = Entry.objects.get(id=entry_id)
topic = entry.topic
if topic.owner != request.user:
raise Http4e4

if request.method != 'POST':
# McxofHblii 3anpoc; ¢opma 3amnosIHAETCA AaHHbIMKU TeKylein 3anucu.

[Iporpamma yuTaeT 3anMCh 1 TEMY, CBSI3AHHYIO € 9TOH 3aMUChI0. 3aTEM MBI IIPOBEPSIEM,
COBIIQ/IAET JIX BJIaJI€JIEI] TEMBI C TEKYIIMM I10JIb30BaTEIEM; IIPA HECOBIIQ/[€HUU BbIJTAETCST
HUCKJIIOUeHNe Http404.

CBs3blBaHME HOBbIX TEM C TEKYLUUM MOJIb30BaTeNeM

B Hacrosiiee BpeMs cTpaHuiia 100aBJIeHUsI HOBBIX TeM HECOBEPIIEHHA, IOTOMY YTO OHa
He CBI3bIBaeT HOBbIE TEMbI C KOHKPETHBIM II0JIb30BaTeneM. 11pu 1ombITKe 100aBUTh
HOBYIO TeMy BbIAaeTcst coobiienue o6 ommbke IntegrityError ¢ yrouHeHreM learning_
logs_topic.user_id may not be NULL. Django roBopuT, 4TO ITpu CO3/[aHUHM HOBOU TEMBI
0053aTeIbHO JI0JIKHO OBITH 33/[aHO 3HAUYCHUE TI0JIA owner.,

[Tpo6rema J1eTKO peraeTcest, MOTOMY U4TO MBI MOJKEM TTOJIYYUTD OCTYI K WHHDOPMAIUN
TEKYTIETO TIOH30BATENST Yepe3 00beKT request. J[06aBbTe CAEAYIONHIT KO, CBA3bIBA-
0TI HOBYIO TEMY C TEKYIITIM TIOTIb30BATEIEM:

views.py
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@login_required
def new_topic(request):
"""OnpepenaeT HOBYW TeMmy.
if request.method != 'POST':
# [laHHble He OTMpaBAANUCL; CO3[aeTcA nycTaa dopma.
form = TopicForm()
else:
# OTnpaBneHbl AaHHble POST; 06paboTaTb AaHHble.
form = TopicForm(request.POST)
if form.is_valid():
new_topic = form.save(commit=False)
new_topic.owner = request.user
new_topic.save()
return HttpResponseRedirect(reverse('learning_logs:topics'))

o0

context = {'form': form}
return render(request, 'learning_logs/new_topic.html', context)

[Ipu mepBoM BBI3OBE form.save() mepemaeTcst apryMeHT commit=False, TOTOMY YTO
HOBasl TeMa JI0JKHA ObITh M3MEHEHa Tiepe]] cOXpaHeHuneM B Gase naHHbIX @. ATpubyTy
owner HOBOI TeMbI TPUCBANBAETCS TEKYIINH 110JIb30BaTe b @. HakoHell, Mbl BbI3biBaeM
save() JJIST TOJIBKO YTO OIPEeIeJIEHHOTO 9K3eMIIsIpa TeMbl ©. Terepb Tema comep:kut
BCe 06sI3aTeTbHbIE TAHHBIE, U €€ COXPAHEHVE MPOH/IET YCIETTHO.

Bbi cMoskeTe 106aBUTH CKOJIBKO YTOJHO HOBBIX TE€M IS JIIOOOTO KOJMYECTBA PasHbIX
nosb3osateneil. Kaxaomy moabzoBarenio 6yayT AOCTYIIHBI TOJIBKO €ro cCOOCTBEHHbIE
JlaHHbIe, Kakue Obl Ollepalui OH HU IIBITAJICS BBIIOJHATD: IIPOCMOTP JAAHHbIX, BBOJL
HOBBIX WJIM U3MEHEHUE CYIIECTBYIONINX JJAHHbBIX.

YMPAXXHEHNA

19-3. PechakTOpuHr: B Views.py ecTb [ABa MecTa, B KOTOPbIX NMPOrpaMMa NpoBepSIET, YTO MoJb30-
BaTesb, CBA3aHHbIN C TEMOW, ABNSETCS TEKYLUMM MOsib3oBaTeneM. [ToMecTuTe Kog 3ToW NPOBEPKM
B (pyHKUMIO € uMeHeM check_topic_owner() 1 BbI3oBUTE 3Ty (PYHKLUMIO MPYU HEOBXO0ANMOCTH.

19-4. 3awwmTa new_entry: nonb30BaTeNlb MOXET MOMbITaTbCS 406ABUTL HOBYIO 3aMMCh B KypHas
Apyroro nonb3oBatens, BBoas URL-agpec ¢ naeHTUhUKaToOpoOM TeMbl, NMpUHaANexallei apyro-
My Monib3oBaTesnto. YTobbl NpeaoTBpaTUTh NoJOBHbIE aTaky, nepes coxpaHeHeM HOBOM 3amucu
NpoBepbTe, YTO TEKYLLMI MOJIb30BaTENb SBMSIETCS BNAAEbLEM TEMbI, K KOTOPOM OTHOCUTCS 3a-
M1Ch.

19-5. 3awmiieHHbIi 610r: B npoekTe Blog npumute Mepbl K TOMY, UTODObI KaXzaoe cooblueHue
B 6nore 6bi110 CBA3aHO C KOHKPETHLIM NOMb30BaTeneM. Yoeautecb B TOM, YTO YTEHME BCEX CO-
06LLEeHNI AOCTYMHO BCEM MO/b30BATENSIM, HO TOJIbKO 3aperMcTpMpoBaHHbIE MOb30BaTENN MOTYT
CO3AaBaTb HOBblE U PEAAKTUPOBaTh CyLLECTBYOLWME COObLeHns. B npeacTtaBneHnm, B KOTOPOM
nonb30BaTeNy peAakTUpYLoT coobLueHus, nepes 0bpaboTkol dopMbl ybeanTech B TOM, UTO pe-
[aKTMpyeMoe coobLUeHVe NPUHAAIEXUT MMEHHO STOMY MO/b30BATEN!O.

NTorun

B aroii riaBe Bbl HAYYMJINCH UCII0Jb30BATh (DOPMBL JIJISI CO3/IaHUS HOBLIX TeM U 3a-
nuced, a TakKe pelakKTHPOBAHUS CYIIeCTBYIONINX IaHHBIX. /laee MBI Teperin K pe-
JIN3AIUU CUCTEMbI YUYETHBIX 3aluceil. Bl mpejiocTaBuiiy CynecTBYONMM I10JIb30Ba-
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TEJISIM BO3MOJKHOCTH HAYMHATH U 3aBEPIIATh ceaHc PABOTHI € TIPUIOKEHUEM, & TAKKe
HAy4YUJIUCDh UCTO0JIb30BaTh Kjaacc Django UserCreationForm s cO3/1laHUS HOBBIX
YUeTHBIX 3allceil.

[Tocse coznanmst mpocToii cucTeMbl ayTeHTU(UKAITNN 1 PETUCTPAINN TTOTb30BaTeei
BbI OTPAHUYIIIN IOCTYTI TI0JIb30BaTE€l K HEKOTOPBIM CTPAHUIAM; [IJIST 9TOTO UCIIOJb-
30BaJICs JeKoparop @login_required. 3aTeM saHHbie ObLIN CBA3AHBI C KOHKPETHBIMU
MOJIb30BATESIMU TIPU TIOMOIIM OTHONIEHUSI BHEITHETO KJoya. Bbl Takke y3Hasu,
KaK BBITIOJHUTH MUTPAIMO Ga3bl JAHHBIX, KOT/Ia MUTPAIisa TpebyeT BBECTH JIaHHbIE
0 YMOJIYaHUIO.

B nocsieraett yacTy T71aBbI BBl y3HAIW, KAK OTPAHUYUTD COCTAB IAHHBIX, IIPOCMAaTPHUBA-
€MBIX MT0JTb30BaTesIeM, C UCMOIb30BaHNeM (DYHKITUI TIpecTaBaenns. i aTeHus co-
OTBETCTBYIOIIUX JJAHHBIX UCIIOJb30BaJICA MeTO/ filter (), a Biajesell 3arpaiinBaeMbIX
JIAHHBIX CPAaBHUBAJICA C TEKYIIUM I10JIb30BaTEJIEM.

He BcCerjga ObIBaET Cpady IMOHATHO, KaKHu€ JaHHbIE JOJIZKHBI OBITh AOCTYIIHBI BCEM I10JIb-
30BaTeJIAM, a KaKne JaHHbI€ CJIEIYET 3alllUlllaTh, HO 9TOT HaBbIK ITPUXOAUT C HpaKTI/IKOﬁ.
PeH_IeHI/IH, TIPpUHATHIEC HaMU B JTOM TJIaBe JJIA 3aIUTBI IJAaHHBIX HOHBSOBaTeﬂeﬁ, HarJdaaH0
TOKa3bIBAIOT, TOYEMY ITPU ITOCTPOECHUU TIPOEKTA JKETATEJIbHO pa60TaTb B KOMaH/i€: €CJIN
KTO-TO IPOCMATPUBAET KO/ BallIErO IIPOEKTA, 3TO IMOBbIINIAET BEPOATHOCTD BbISIBJICHUA
IIJIOXO 3alllUII€HHbIX obnacreii.

K HacTosteMy MOMEHTY MBI TIOCTPOUJIH TIOJTHOCTHIO (DYHKITMOHUPYIONTH TPOEKT, pa-
GoTaloIuil Ha JIOKaIbHOM MaluHe. B nocienneil rimase Mbl gopaboTaeM oopMieHre
npuioxkenns Learning Log, 4To6bl OHO BBITISAIENI0 GoJlee puBIeKaTebHO. Takke mpo-
eKT Oy/IeT PasBEPHYT Ha cepBepe, UTOObI JIF0OO0I MOJIB30BATEIb C IOCTYTIOM K VTHTEpHETY
MOT 3aPETUCTPUPOBATHCS W CO3/IaTh YYETHYTO 3aIUCh.



OdopmreHne
N pa3BepTbiBaHME
NPUIOXEHUS

IIpunoxenue Learning Log y:ke Brosne paGoTocroco6HO, HO OHO HE MMEET CTIIEBOIO
ohopmeHns 1 paboTaeT TOIBKO Ha TOKATbHOM MariHe. B 9Toil T1aBe MBI OTIpeiesinm
IUISL TIPOEKTa IIpocToe, HO IpodeccuonatbHoe oopMiieHnE, a 3aTeM Pa3BepHeM ero
Ha cepBepe, 4T0ObI 0001 KeTAIONIIT MOT CO3[aTh YYETHYIO 3aIIUCh.

Jlst crusieBoro oopmiieHus: Oy/ieT UCoJb30BaThest Oubmoreka Bootstrap — wHabop
UHCTPYMEHTOB JIJIsT O(OPMJIEHUS BeO-TIPUIIOKEHI, C KOTOPBIMEU OHU OYIYT BBITJISIICTH
PO(eCCHOHATBHO Ha JIIOOBIX COBPEMEHHBIX YCTPOICTBAX, OT GOIBIITIOT0 MOHUTOPA € TLIO-
CKHUM 3KPaHOM /10 cMapTdoHa. /[ 3TOro MbI BOCIIOJIb3yeMCs TIpUJIosKeHneM django-
bootstrap3, a BbI 320/THO TIOTPEHUPYETECh B UCIIOJIb30BAHNY TIPUIOKEHUN, CO3aHHBIX
apyrumu paspaboryrkamu Django.

s passeproiBanus Learning Log Gyzmer ucnonbsoBatbes Heroku — caiir, mo-
3BOJISIIOIIME 3arpy3UTh Balll MPOEKT Ha OJIMH U3 €T0 CEPBEPOB, YTOOBI CETATH €TI0
MOCTYTHBIM [IJIsT JTI000TO TOAb30BaTEN ¢ MoAKIoYeHeM K Mureprery. Taxxke
MbI HAUHEM I10JIb30BATHCS CUCTEMOU KOHTPOJs Bepcuit Git ijid oTc/IeKuBaHUsA
U3MEHEHUN B TPOEKTE.

Korpma pabora ¢ Learning Log Oyzet 3aBepiiieHa, Bb OyjieTe yMeTh pa3pabaThIBaTh MPo-
CThle BeO-TIPUIOKEHNUS, IPUAABATh UM KayeCTBEHHbBII BHEIIHUI B/ 1 PAa3BEPThIBATH
nx Ha paboTraiomux ceppepax. Takske 110 Mepe HAKOILJIEHK OIIbITa Bbl HAYYHTECH 10JIb-
30BaThCS pecypcamMu ¢ MaTepraiaMu GoJiee BBICOKOTO YPOBHSL.

OcdopmneHune npunoxeHus Learning Log

Jlo cux TTop MbI HAMEPEHHO UTHOPUPOBAIH O(hOPMJICHHUE TIPIIIOKEHHS, ITOOBI COCPEIO-
TOYUTHCS Ha ero (QYHKIMOHATBHOCTH. U 3TO BIOJHE pa3yMHBIN MOAXOM K pa3zpaboTke,
[OTOMY YTO TIPUJIOKEHUE TPUHOCHUT TI0JIB3Y TOJBKO B TOM CJIydae, ecid OHO paboTaer.
KoneuHo, KoTjia IPUJIOKEHIe HaumHaeT paboTath, 0pOPMIIEHUE BHIXOAUT HA MEPBbINA
TTaH, 4TOOBI TIOTH30BATEN 3aX0TEIH PAOOTATH ¢ HUM.

B aTom paszpesie s KpaTKO ONUILY IpUJIoKeHue django-bootstrap3 1 MoKaxy, Kak WH-
TETPUPOBATD €T0 B TPOEKT W MOJATOTOBUTD K PA3BEPTHIBAHUIO.
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MpunoxeHune django-bootstrap3

Jlns uarerpanuu Bootstrap B Hall IpoekT GYAET NCHOIb30BAThCS PUIOAKEHNE django-
bootstrap3. DTo mpuyoKeHue 3arpysKaeT Heobxoaumble daiinbl Bootstrap, pasmeniaer
MX B MIPAaBUJIbHBIX KaTaJI0TraX IMPOEKTa 1 IIPEJOCTABIACT AOCTYII K CTUJIEBBIM JNPEKTUBaM
B mabJI0HaX [IPOEKTa.

Yrobsl ycTaHOBUTH django-bootstrap3, BBeANTE CJAEAYIONLYIO KOMAH/AY B aKTHBHOI
BUPTYaJILHOM cpefe:

(11_env)learning_log$ pip install django-bootstrap3

Successfully installed django-bootstrap3

3arem He0OX0AUMO HOOABUTH CIEAYIOMUI KO s BKIIOUeHNs django-boostrap3
B criucoK INSTALLED_APPS B chaiize settings.py:

settings.py
INSTALLED_APPS = (
'django.contrib.staticfiles’,

# CTOpOHHMEe npuioxeHua
'bootstrap3’,

# Mou npunoxeHus
'learning_logs',
'users’,

)

Cospaiite HOBYIO CEKITMIO JIJISI TIPUJIOKEHUT, CO3JIaHHbBIX IPYTUMHU Pa3paboTIMKaMu,
U BKJIIOYWTE B Hee 3aTMCh 'bootstrap3'. OOBIYHO MPUIOKEHNS TOKHBI BKIIOYATHCS
B INSTALLED_APPS,HO /7151 HAZIe)KHOCTH TIPOYNTANTE MHCTPYKITUHN TT0 YCTAHOBKE KOH-
KPETHOI'O IIPUJIOKEHUSI.

ITpusosxkenue django-bootstrap3 K0JKHO BKI0YaTh jQuery — 6ubsmoreky JavaScript,
KOTOpasi COAEPKUT HEKOTOPbIE MHTEPAKTUBHBIE 3JIEMEHTHI, TIPE0CTaBIsieMble 11abJ10-
HoMm Bootstrap. [lobasbTe caepyomniuii Ko B KoHel| settings.py:

settings.py

# Mou HacTpoinku
LOGIN_URL = '/users/login/'

# HacTpoiiku django-bootstrap3
BOOTSTRAP3 = {
"include_jquery': True,

}

IT0T (hparMeHT M30aBJISIET BAC OT HEOOXOAUMOCTH 3arpysKath OHOIHOTEKY jQuUery U pas-
MEIIATh €€ B MPABUIBHOM KaTaIoTe BPYUHYIO.
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Ncnonb3oBaHue Bootstrap ans ocdopmnenust Learning Log

ITo cytu Bootstrap npezacrasisier co6oii 60bi0il HAOOP UHCTPYMEHTOB CTUIIEBOIO
oopmienus. Takke GUGTMOTEKA COMEPIKUT P MMAOTIOHOB, KOTOPbIE MOXKHO TIPH-
MEHUTH K TIPOEKTY JIsT GOPMUPOBAHUST 00TIEeTo cTusA. ECu BBl TOJBKO HauMHaeTe
pabotath ¢ Bootstrap, Bam OyzeT HAMHOTO TIPOIIE BOCIOJIb30BaThCsI ITUMHU IabIoHa-
MU, 4€M HCII0Jb30BaTh OT/EIbHbIC MHCTPYMEHTBI 0oopMmieHus. YToObI TPOCMOTPETh
mabJIoHBL, TIpegocTaBiseMbie Bootstrap, mepeiiaure B paszuen Getting Started na caiire
http://getbootstrap.com/; IPOKPYTHUTE CTPAHUILY JI0 3ar0Ji0oBKa Examples u Haiijgure
paszen Navbars in action. Mbl Bocrosbsyemes 1mabaonoM Static top navbar, KoTopslit
IPeloCTaBIIsAeT IPOCTYIO MaHe b HABUTAIMU Y BEPXHETo Kpas, 3ar0JI0BOK CTPAHUIIbI
1 KOHTEHHEP /JI4 ee COJLePKUMOro.

Ha puc. 20.1 nmokasaHo, Kak Oy/ieT BbITJISAETh JOMAIIHSIA CTPAHKIIA [10C/Ie IIPUMEHEHMS
mabona Bootstrap x base.html u HesnaunTepbHOrO U3MeHeHus index.htm.

7 Learning Log - Chromium

Learning Log x
€+ ¢ Qloabemtso0 =
Learning Log  Topics register  login

Track your learning.

Register an account to make your own Learning Log, and list the
topics you're learning about.

Whenever you learn something new about a topic, make an entry
summarizing what you've learned.

Puc. 20.1. JomawHaa cTpaHuua Learning Log

Ternepb Bbl 3HaeTe, K KAKOMY PE3YJIbTATy Mbl CTPEMUMCS, K BaM OyeT MPOoIile TOHSATh
JaJIbHEeHIIe TT0SICHEeHUSI.

M3mMeHeHune base.html

[IIa6mon base.html HEOOXOAMMO N3MEHNTD TaK, YUTOOBI B HEM OBLI 33eICTBOBAH IaOJI0H
Bootstrap. Hosas Bepcust base.html Gymer npeacrasieHa B HECKOJIBKO 9TAIIOB.
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Onpegenenue 3aronoskos HTML

ITepBoe usmenenue B base.html: 3aromoskun HTML omnpenenstiiorest B (haiisie, 4To0br
TPY OTKPBITHY cTpanuilsl Learning Log B cTpoke 3aroioBka Gpaysepa BHIBOIMIOCH UMST
caiita. Takxe OyayT 100aBIE€HbI HEKOTOPbIE TpeOOBAHNUA /IS NCIIOAb30BaHus Bootstrap
B mrabonax. Y mamnte Bce copepkuMoe base.html 1 3amMeHnTe ero caeayonnM KOIOM:

base.html
{% load bootstrap3 %}

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="utf-8">
<meta http-equiv="X-UA-Compatible" content="IE=edge">
<meta name="viewport" content="width=device-width, initial-scale=1">

(5] <title>Learning Log</title>

(6] {% bootstrap_css %}
{% bootstrap_javascript %}

(7] </head>

B rouke @ sarpyskaercst KOJIIEKIUs Ma0JIOHHBIX TEroB U3 django-bootstrap3. 3artem
daiin 06bsBisgercs Kak qokyMenT HTML @, HanvcaHHbIil Ha aHIJIMIHCKOM SI3bIKe ©.
®Daitn HTML cocTonT u3 IBYX OCHOBHBIX YaCTeH, 3aT0JIOBKA U TeJIa — 3ar0JI0BOK (haii-
Jia HaunmHaetcs B Touke @. 3arosoBok daitta HTML He coep:KuT KOHTEHTA: OH BCETo
JIAIIG TiepeiaeT Opaysepy nHGOpMAInio, HeOGXOAUMYIO JIJIsT PABUILHOTO OTOOPasKEHST
crpanuilbl. B Touke © BKIIOYAETCS aJieMEHT title CTPAHUILBL, €0 COpEPKUMOe OyieT
BBIBOJIUTHCS B CTPOKE 3aroJioBKa Opaysepa mpu oTkpbituu Learning Log. B Touke @
UCTIOIb3YETCST O/IUH 13 MabJIOHHBIX TETOB django-bootstrap3, KOTOPBIH MPUKA3bIBAET
Django BkiiounTs Bee cruiieBble haitbl Bootstrap. Cieyioniuii Ter ak THBU3UPYET BCe
MHTEePaKTUBHOE MOBEIEHNE, KOTOPOe MOXKET MCIIOTb30BaThCsl HA CTPAHUIlE, — HAIlPU-
Mep, Pa3/IBUKHbIC HaBUTAIIMOHHbIE [TaHesu. B Touke @ paciiosiaraercst 3aKpbIBaIONnii
Ter </head>.

OnpeneneHMe HaBUraLUMOHHOW NaHenu

B BepxHeit yacTy CTPaHUIILI OTIPE/IESIeTCS HABUTAIIMOHHAS TTaHeJIb:

</head>

<body>
<!-- CTaTuyeckas HaBUraLUMOHHaA MaHelb -->
(1] <nav class="navbar navbar-default navbar-static-top">

<div class="container">

<div class="navbar-header">
(2} <button type="button" class="navbar-toggle collapsed"
data-toggle="collapse" data-target="#navbar"
aria-expanded="false" aria-controls="navbar">
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</button>
(3] <a class="navbar-brand" href="{% url 'learning_logs:index' %}">
Learning Log</a>
</div>
(4] <div id="navbar" class="navbar-collapse collapse">
(5] <ul class="nav navbar-nav">
6] <li><a href="{% url 'learning_logs:topics' %}">Topics</a></1li>
</ul>
(7] <ul class="nav navbar-nav navbar-right">

{% if user.is_authenticated %}
<li><a>Hello, {{ user.username }}.</a></1li>
<li><a href="{% url ‘'users:logout’' %}">log out</a></li>

{% else %}
<li><a href="{% url 'users:register' %}">register</a></1li>
<li><a href="{% url 'users:login' %}">log in</a></1li>

{% endif %}

(8] </ul>
</div><!--/.nav-collapse -->

</div>
</nav>

[TepBoiit amemenT — oTKphIBatoiiuii Ter <body>. Teso daitia HTML conepxut KoH-
TEHT, KOTOPBIN Gy/IeT BUJIEH MOJIb30BaTeIsIM Ha cTpanuile. B Touke @ ajieMeHT <nav>
0603HAYAEeT pasjies HABUTAIIMOHHBIX CCHIIIOK HA CTpaHuIle. Bech KOHTEHT BHYTPH 3TOTO
aneMeHTa ohopMIIsieTcsI TI0 TpaBuIaM Bootstrap, onpesiesisieMbIM ceJIeKTopaMu navbar,
navbar-default u navbar-static-top. CesiekTOp onpe/iesisieT, K KaKUM dJeMeHTaM
CTPAHUIIBI JIOJDKHO TPUMEHATHCS CTUIIEBOE ITPABUIIO.

B rouke @ 1mab/ioH onpeaessieT KHOKY, KoTopast Oy1eT 0ToOpakaThCs, eI HIUPUHBL
okHa Opay3sepa He XBaTaeT JIJisi TOPH3OHTATBLHOTO OTOOPAKEH ST BCei HABUTATIMOHHOM
nanesn. Korja mosib3oBaresib HaKUMAEeT KHOIKY, HABUTAI[OHHBIE 3JIEMEHTBI BBIBOJISITCSI
B pacKpbiBaoIeMcs crucke. ATpubyT collapse CBOpauMBAET HABUTAIMOHHYIO TIAHEIb
[IPU YMEHBIIIEHUU PasMePOB OKHa Gpaysepa U Ipu 0TOOpakeHIH caliTa Ha MOOMJIBHBIX
YCTPOHCTBAX ¢ MAJIBIMU 9KPAHAMM.

B Touke © wMs TpoeKTa BBIBOJUTCS Y JIEBOTO Kpasi HABUTAIIMOHHOI maHes . Tak Kak
9T0 UM OyIeT IIPUCYTCTBOBATH HA KAXKIOU CTPAHMIIE IIPOEKTA, OHO O(POPMIISETCS B BUIE
CCBIJIKM Ha JIOMAIITHIOIO CTPAHMUILY.

B rouke @ onpezessiercss Habop CCHUIOK JJIs HABUTALUH 110 cailTy. [TaHesb HaBUTralum
(bakTHYeCcKH TIpeACcTaBAsIeT cOOO0 CIMCOK, HAUMHAIONMIICS ¢ <ul> @, a Kax/as CChLIKa
SIBJISIETCS DJIEMEHTOM cIncKa (<1i>) @. YToObl BKIIOYUTH HOBbIE CCBLIKHU, J00aBbTE
CTPOKHU CO CJIEYIONIEN CTPYKTYPOI:

<li><a href="{% url 'learning_Llogs:mekcm %}">Tekcm</a></1i>
ITa CTPOKa MPECTaBIsIeT OJHY CChIIKY Ha HaBUraiinoHHoil manesm. Ceplika Gepercst
HeToCpeJICTBEHHO U3 TpebIayIieill Bepcuu base.html.

B rouke @ cospaercs BTOPOH CIIMCOK HaBUTAIIMOHHBIX CCLLIOK, Ha 9TOT Pa3 € UCII0JIb30-
BaHMEM CeJIeKTopa havbar-right. CesekTop navbar-right odopmisier Habop CChLIOK
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TaK, 4TO OH BbIBO/IUTCA B HpaBOfI YacTHu HaBI/II‘aHI/IOHHOfI ITaHeJIu, rae 00OBIYHO 0T06pa-
JKalOTCs CCBLJIKU 1JIA BXOJIa/peI‘I/ICTpaLII/II/I nmoJab3oBaress. B ranaom CJIydae BbIBOJIUTCSA
6o IIPpUBETCTBUE [IJIA TTOJb30BaTE/IA U CChLJIKa JIJI BbIXO/IA, OO0 CCBLIKHA JUUISL perm-
CTpaln 1 BXO/ia. OcranbHOI KO/l 9TOTO pas/iesia 3aKPbIBAET 3JIEMEHTDI, COAEPIKaI1e
HaBUTAITMOHHYIO ITaHEDb .

OnpegeneHne OCHOBHOMO pasjena CTpaHuub

Ocrasiasicst yactb base.html cosiep:kuT 0OCHOBHOI KOHTEHT CTPAHUIIBI:

</nav>

o <div class="container">
<div class="page-header">

2] {% block header %}{% endblock header %}
</div>
<div>

(3] {% block content %}{% endblock content %}
</div>

</div> <!-- /container -->
</body>
</html>

B touke @ oTkpbiBaeTest Ter div ¢ KaaccoM container. Ter div ompesesier 4acTh BeO-
CTPAHMI[BI, KOTOPAst MOYKET UCIOTB30BATHCS JIJIS JIOOBIX 1IeJIel U MOJKET OPOPMIISATHCST
¢ pUMeHeHreM 0OpaMJIEHNs, ITyCTOTO TPOCTPAHCTBA BOKPYT ajieMeHTa (ToJieil), mycToro
IPOCTPAHCTBA MEKY COAEPKUMBIM U TpaHuileil obsactu (OTCTYIOB), I[BETOB (hoHA
U IPYTUX CTUJIEBBIX MPABUIL. DTOT KOHKPETHBIN 2JIeMEHT div BBITIOJTHSET (DYHKIIUU KOH-
TeifHepa JIJIs pasMeIleHNsT IBYX 2JIEMEHTOB: HOBOTO OJ10Ka ¢ nMeHeM header @ 1 6J10Ka
content, ncnosb3oBasiierocs B riase 18 ©. biok header comep:KUT CBEIEHUS O TOM,
kakag nHdopMalms pasMeniaeTcd Ha CTPaHUIe U YTO MOKHO C/leJIaTh Ha CTPaHuUIle.
Emy nasnauaercst Kiace page-header, KOTOpBIil mpumenser K 610Ky HaGOP CTUIIEBBIX
npasuii. Biiok content pasmeraercst B OTeIbHOM ajieMenTe div 6e3 SIBHOTO 3a/1aHust
CTUJIEBBIX KJIACCOB.

3arpysus gomaiiHo crpanuily Learning Log B Gpaysepe, Bbl YBUANUTE TPODHECCHO-
HaJIbHYI0 HABUTAIIMOHHYIO MaHe b, n3obpakennyto Ha puc. 20.1. Tlonpobyiite nsme-
HUTb pa3Mepbl OKHA, 3aMeTHO YMEHDIUINB ero IUPUHY; HaBUTAIIMOHHAS [TaHeb J0JKHA
npeBpaTuThes B KHOIKY. IlleskHUTe HA KHOIIKE, M BCE CCBIIKU MOSBATCS B PACKPbIBA-
I0IIEMCS CITHCKE.

NMPUMEYAHUE

STa ynpouleHHas Bepcusi wabnoHa Bootstrap gomkHa paboTaTb B 6OMbLUMHCTBE COBPEMEHHbIX bpay-
3epoB. B cTapbix 6pay3epax HeKOTOpble CTWUM MOryT OTOBpaXaTbCs HEKOPPEKTHO. [MOMHbIN WabnoH,
[OCTYnHbIM no aapecy http://getbootstrap.com/getting-started/#examples/, 6yaer pabotaTb no4yTH
BO BCEX CyLLeCTByOLMX 6pay3epax.
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Moandukaums AoMallHel CTpaHuLbl

V3MeHUM JIOMATITHIOO CTPAHUILY TP TIOMOIIN HOBOTO OJI0KA header 1 IPYToro sieMeHTa
Bootstrap, Tak HazsiBaeMoro maézo (jumbotron) — 60mbI0ro 670K, KOTOPBII BBITAECTCS
Ha 0011[eM (hOHE CTPAHUIIBI 1 MOKET COAEPKATH JIFOOYI0 MH(MOPMAITHIO Ha Ballle yCMOTpe-
aue. OOBIYHO ITOT HIEMEHT UCTIOJIB3YETCsT HA IOMAITHUX CTPAHUIIAX JIJIST PA3MEIIEH ST
KPaTKOTO ONMCAHMS TPOeKTa B 11esoM. W pa3 y»k MbI 3aHSAJINCD IOMAITHEH CTpaHuIIei,
3207110 06HOBUM TeKCT coobiienust. Maiin index.html BeITIAANT Tak:

index.html
{% extends "learning_logs/base.html" %}

{% block header %}
<div class="'jumbotron'>
<h1>Track your learning.</h1>
</div>
{% endblock header %}

®e

{% block content %}
(3] <h2>
<a href="{% url 'users:register' %}">Register an account</a> to make
your own Learning Log, and list the topics you're learning about.
</h2>
<h2>
Whenever you learn something new about a topic, make an entry
summarizing what you've learned.
</h2>
{% endblock content %}

B rouke @ mbl coobuiaem Django o ToM, 4To Jajiee cieLyeT opeaeieHne CoAepKIMOro
6710Ka header. B a;emenTe jumbotron @ pasMeniaeTcs KpaTKUid OA3aroI0BoK Track your
learning, KOTOPBI HaeT MOCETUTEISIM TIPEJCTABIEHIE O TOM, 4TO jesaer Learning Log.

B rtouke © nobaBiisieTcst TEKCT, KOTOPbII TOMOKET COPUEHTUPOBATHCI HEOIBITHBIM
noJib3oBatessiM. [Iputoskenue pearaet MoCeTUTENIO CO3/IaTh YUETHYIO 3aITUCh,  TaK-
K€ OIMMCHIBAET JIBA OCHOBHBIX JIEMCTBUSI — CO3/IlaHUE HOBBIX TEM W CO3J/[aHUE 3aIHICen
o Temam. Ctpanuia Ha puc. 20.1 BBITJSIUT HAMHOTO JIy4Ilie, YeM CTPAHUIA HAIIero
[POEKTA C MPOCTENINM 0(POPMIIEHUEM.

OdopmMneHune cTpaHnubl BXo4a

Mpbl ycoBepIlieHCTBOBAIN BHEITHUI BUJL CTPAHUIIBI BXO/IA, HO (hOPMBI BXO/Ia N3MEHEHUS
noka He KocHyJuch. [IpuBenem BHenHui Buj (hOPMBI B COOTBETCTBUE C OCTAIBHBIMU
2JIEMEHTaAMU CTPAHUIIBL:

Login.html

{% extends "learning_logs/base.html" %}
©® {% load bootstrap3 %}

® {% block header %}
<h2>Log in to your account.</h2>
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{% endblock header %}
{% block content %}

(3] <form method="post" action="{% url 'users:login' %}" class="form">
{% csrf_token %}
(4] {% bootstrap_form form %}

(5] {% buttons %}
<button name="submit" class="btn btn-primary">log in</button>
{% endbuttons %}

<input type="hidden" name="next" value="{% url 'learning_logs:index' %}" />
</form>

{% endblock content %}

B rouke @ B mabmon 3arpy:;kaioTcst mabJoHHbIe Terh bootstrap3. B Touke @ ompe/e-
ssiercst 610K header, KOTOPBIN OTMCBIBAET, JIJIST 4ero Hy KHa crpanuia. O6parure BHU-
Manue: 6J10k {% if form.errors %} yaajien us mabjoHa; django-bootstrap3 yrnpasiser
ombKaMu (POPMbI aBTOMATUYECKH.

B touke © nobasisercs arpubyT class="form", mocse uero npu orobpaskednu hopmor @
HCITOJIb3YeTCs MabJIOHHBIN Ter {% bootstrap_form %}; oH 3ameHsteT Ter {{ form.as_p }},
ucrosnb3yeMbiii B riraBe 19. Illabmonnbrii Ter {% booststrap_form %} BcTaBJIsIeT IpaBuiIa
B ctuiie Bootstrap B ot/ieibHbIe 971eMeHThI (DOPMBI IIPU ee 1TocTpoeHnu. B Touke © ot-
KpbIBaeTcs mabIOHHbII Ter bootstrap3 {% buttons %}, KOTOPbIH 100ABISLET CTHIECBOE
odopmienne Bootstrap Kk KHOITKaMm.

Ha puc. 20.2 nokazana hopma Bxo/1a Tak, Kak OHa BITJISAUT ceituac. Crpanulia crajia Ha-
MHOTO UHIIe, ee 0(hOpPMIIEHIIEe — MTOCIe/IOBATENIbHO, a TTPeIHA3HAUCHNE — MPE/IeBHO SICHO.

Learning Log - Chromium

[} Leaming Log
L o € | [ localhost:8000/users/login/ T el =
Learning Log  Topics register  login

Log in to your account.

Username

Username

Password

Password

Puc. 20.2. CtpaHuua Bxoaa, ohopMeHHas C ncnosb3oBaHnem Bootstrap
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[Tonpo6yiiTe BBIMOJIHUTD BXOJ ¢ HEBEPHBIM HUMEHEM TTOJIB30BATEIISI UJTH MAPOJIEM; BB
YBUIKTE, 4TO Jaxe coodueHuns: 06 omnbKax caeiyioT TOMY Ke CTHIIO 0(hOPMIEHUS
1 XOPOTITIO HHTETPUPYIOTCS € CAUTOM B IIETOM.

OdopmMneHune cTpaHnubl new_topic

[TpuBemeM oCTATbHBIE CTPAHUIIBT K TOMY ke cTHI0 ohopmrenust. Crenyiomeit 6ymer
npeobpazoBata CTpaHUIIA new_topic:

new_topic.html

{% extends "learning_logs/base.html" %}
{% load bootstrap3 %}

O {% block header %}
<h2>Add a new topic:</h2>
{% endblock header %}

{% block content %}

(2} <form action="{% url 'learning_logs:new_topic' %}" method='post'
class="form">

{% csrf_token %}
(3] {% bootstrap_form form %}

(4] {% buttons %}
<button name="submit" class="btn btn-primary">add topic</button>
{% endbuttons %}

</form>
{% endblock content %}

B 0CHOBHOM 9TH N3MeHEHM aHAJIOTUYHBI TeM, KOTOPbIe ObLIM IIpUMeHeHb! B login.html:
MbI 3arpyskaeM bootstrap3 u gobasiseM 6J10K header ¢ COOTBETCTBYIOINUM COOOIIEHM-
em @. 3arem B Ter <form> nobasisaerca class="form" @, {{ form.as_p }} 3amengercsa
11abJI0HHBIM TeroM {% bootstrap_form %} ©, a 11 KHOIIKU OTIIPABKU TAaHHBIX UCIIOJIb-
3yeTrcst CTPYKTypa bootstrap3 @. BoirosiHuTe BXO/1 U 1epeiiiure K CTpaHuIle new_topic;
ceiluac oHa 10JKHa ObITh [IOXO0sKA HAa CTPAHKILY BXO/A.

O(bOpMJ'IeHVIe CTpaHuLbl CO CrMTMCKOM TEM

A Terepb mo3a60THMCST O TOM, YTOOBI CTPAHUIIBI JIJIs TPOCMOTPA HHPOPMAIIH TAKKE
ObLIIM BBIJIEPKAHBI B TOM JKe cThIe. HauHeM o CTPaHUIbI CO CITMCKOM TEM:

topics.html
{% extends "learning_logs/base.html" %}

O {% block header %}
<h1>Topics</h1>
{% endblock header %}
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{% block content %}

<ul>
{% for topic in topics %}
<1li>
(2] <h3>
<a href="{% url 'learning_logs:topic' topic.id %}">{{ topic }}</a>
</h3>
</1i>

{% empty %}

<1li>No topics have been added yet.</1i>
{% endfor %}

</ul>

<h3><a href="{% url 'learning_logs:new_topic' %}">Add new topic</h3>
{% endblock content %}

Ter {% load bootstrap3 %} He HY’KeH, TOTOMY YTO B 9TOM (haiijie He UCITOTb3YIOTCS HU-
Kakue nradJIoHHbIe Tern bootstrap3. 3arooBok Topics nobasisgerca B 610k header @.
Kasxgas tema odopmiisgercst Kak ajieMeHT <h3>, uToObl OHa BBIBOAMIACH YyTh GoJee
KPYIHBIM HIpUTOM Ha CTpaHUIEe @; TO jKe caMoe [eJIaeTCsl CO CChLIKON H00aBIeHIs
HOBOI TeMbI ©.

OdopmMneHne 3anunceit Ha CTpaHuLe TeMbl

CrpaHuia TeMbl COAEPKUT GOJIBIIE KOHTEHTA, YeM GOJIBIIMHCTBO CTPAHMUIIL, TIOITOMY
HaJl Hell mpuaeTcst moTpyaAuThess. YToObl 3alliCH BU3YaJbHO BBIIAEISINCH, MBI BOC-
nosib3yemcst nanesasimu Bootstrap. Hanens npencrasisier coboi ajeMenT div ¢ 3apanee
OIIPEJIEIEHHBIM CTHJIEM M HJIEATTbHO TIOJIXOIUT /I OTOOPAKEHUST 3aITUCEN TEMBI:

topic.html
{% extends 'learning_logs/base.html' %}

O {% block header %}
<h2>{{ topic }}</h2>
{% endblock header %}

{% block content %}

<p>

<a href="{% url 'learning_logs:new_entry' topic.id %}">add new entry</a>
</p>

{% for entry in entries %}

(2} <div class="panel panel-default">
(3] <div class="panel-heading">
(4] <h3>
{{ entry.date_added|date:'M d, Y H:i' }}
(5] <small>

<a href="{% url 'learning_logs:edit_entry' entry.id %}">
edit entry</a>
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</small>
</h3>
</div>
(6] <div class="panel-body">
{{ entry.text|linebreaks }}
</div>
</div> <!-- panel -->
{% empty %}
There are no entries for this topic yet.
{% endfor %}

{% endblock content %}

Chauasia TeMa pasMmerniaercst B 0J10ke header @. 3areM yaassieTcst CTPYKTypa HeyIo-
PSIZIOUEHHOTO CITUCKA, UCTIOIb30BaBIIIasiCs paHee B 9TOM 1absone. BmMecto Toro 4To0b
IpeBPaIaTh KKIYIO 3aMHCh B 3JIEMEHT CITHUCKA, MBI CO37IaeM B TOUKe @ ajieMeHT div 1711
MaHesH, KOTOPBIN COAEP:KUT /IBa IPYTUX BIOKCHHBIX dJieMeHTa div: panel-heading ©
u panel-body @. dyieMeHT div ¢ KTaccoMm panel-heading COAEPKUT ATy 3alUCH
U CCBUIKY ISt ee penaktupoBanusa. Oba ameMenTa oopMIEHBI KaK 3T€MEHTH <h3>,
HO MBI 3aKJII04aeM CCBUIKY edit_entry B Teru <small>, 4ToObI OHA ObLIA YyTh MEHbIIIE
BpeMEeHHOI MeTKH ©.

B Touke ® pacmonaraercst aseMeHT div ¢ KjlaccoMm panel-body, KOTOPBIN COMEPKUT
dakriueckuii Texcr sanucu. ObpaTuTe BHUMaHKe: Ko Django 1ist BKIodeHns nHdOop-
MAIlUH Ha CTPAHUILY BOOOIIE He U3MEHUJICST; U3MEHUIICH TOJBKO 3IEMEHTBI, BIUSIONINE
Ha BHENTHUI BUJI CTPAHUIIBL.

Learning Log - Chromium

[ Leaming Log
& o ¢ [Dbahestooresst . @®=

Learning Log  Topics Hello, ll_sdmin.  iog out

Chess
add new entry

Jun 12, 2015 15:30 edit eniry
The bishops and knights e good pheces 10 have oul in the opening phase of the game, They'e bih powerlul encugh 10 be useld in alacking
your oppanent, but not so powerful that you cant afford to lose them in an early trade.

May 28, 2015 04:39 edit entry

In the opening phase of the game, #'s mportant to bring out your bishops and knights, These pieces are powerful and mensuverable enough to
play a significant role in the beginning moves of a game.

May 28, 2015 04:39 editentry N

The opening is the first part of the game, roughly the first ten moves or so. In the opening, it's a good idea 1o do three things—bring out your
.

sk ol kriohae_tno e eontel e contas of tho hoaed_and

Puc. 20.3. CtpaHuua TeMbl ¢ opopMmneHneM Bootstrap
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Ha puc. 20.3 uso6pazkena cTpaHuiia TeMbl ¢ HOBbIM oopmienneM. DyHKIIMOHAIBHOCT
npuoxkenns Learning Log He n3MeHUIach, HO MIPUJIOKEHKE BBITISAAUT GoJiee IpUBJIe-
KaTeJIbHO M 3aMaHUNBO JIJIST TIOTTh30BATEIS.

NMPUMEYAHUE

Ecnu Bbl XOTUTE UCMONb30BaTb Apyrov wabnoH Bootstrap, AeiicTByiiTe B TOi Xe nocnenoBaTesib-
HOCTM, KOTOpasi y>Xe UCMonb30oBanack B 3ToM rnase. CkonupyiiTe wabnoH B base.html u nsmenute
3/1IEMEHTbI, COAEPXKALLME KOHTEHT, YT0bbI WabnoH oTobpaxan nHbOopMaumio Ballero npoekTa. 3aTteM
BOCMOMb3yWTECh CPeACTBAaMU MHAVMBUAYANbHOTO CTUIEBOrO odopMieHus Bootstrap ans opopmnexus
COAEPXMMOro KaXKaoW CTpaHULbI.

YNPAXXHEHUSA

20-1. Apyrve ¢opMbl: Mbl NpuMeHWnn ctuamn Bootstrap k ctpanuuam login 1 add_topic. BHecuTe
aHanorMyHble 3MeHeHUs B Apyrue CcTpaHuubl Ha 6ase dopM: new_entry, edit_entry u register.

20-2. CtuneBoe ocopmeHve Blog: ucnonb3yiite Bootstrap ans ctuneBoro ocopMaeH1s npoexTa
Blog u3 rnaesbl 19.

Pa3BepTbiBaHMe Learning Log

IMocae TOTO Kak MPOEKTY OBLT MPUAAH TTPODHECCUOHATHHBIN BUJI, MBI Pa3BEPHEM €TO
Ha peasibHOM cepBepe, 4ToObI 060 MOTb30BATENb C TIOAKIIOYCHIEM K IHTepHeTy MOT
pabotath ¢ puioxkenueM. Mot Boctiosbzyemest Heroku — BeO-1taTdhopmoit, 03B0JIs-
IOIIlell YIIPABJISATh PasBePThIBAHUEM BEG-TIPUITIOKEHUI.

ITporece musa cucrembl Windows HecKoIbKO oTiinyaercs ot nporecca B Linux u OS X,
Ecau o1 paboraere B Windows, obpaniaiiTe BHIMaHNE HA BPE3KH, YKa3bIBAIOLINE, KaKIe
M3MEHEeHUs CJielyeT BHECTH B Balllell CCTEMe.

Co3paHue yyeTHou 3anuncu Heroku

Y1068l CO3/1aTh YUETHYIO 3alUCh, OTKPOITE callT https.//heroku.com/ v menkHuTE
Ha OJHOI U3 PEervucTPAlMOHHBIX CChLIOK. YYeTHbIe 3alliCU CO34al0Tcs OecIIaTHO,
u Heroku npezgocrasiisier GeciiaTHbIi ypOBEHbD JJIsl TECTUPOBAHUS IIPOEKTOB B PeaJib-
HBIX YCIOBUSX.

NMPUMEYAHUE

Ha 6ecnnaTHoM ypoBHe Heroku CyLLeCTBYHOT CBOM OrpaHuueHus (Hanpumep, KOIMUYECTBO MPUIOXKEHNHN,
KOTOpbIE MOXHO Pa3BEPHYTb, M YACTOTY MOCELLEHNS MPUIOXKEHWS NONb30BaTeNnsMun). Brpoyem, 3tn orpa-
HWYEHMSI AOCTATOYHO NMBepanbHbl, YTO6bI Bbl MOT/IM MOTPEHUPOBATLCS B Pa3BEPTbIBAHUM NMPUIOXKEHUI
6e3 kakux-nvbo 3atpar.

YcTaHoBKa MHCTpyMeHTapusa Heroku Toolbelt

Yr06bl pasBepHyTh IPOEKT Ha cepBepax Heroku u yipasigth uM, BaM oHag00SATCS MH-
crpymenTsl u3 nmakera Heroku Toolbelt. Yro6er yeranosuTh Hogelinnyto Bepcuto Heroku
Toolbelt, oTkpoiite caiit https.//toolbelt. heroku.com/ 1 BbIIONHITE YKA3aHUsI 151 CBOEI
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OTEPAIMOHHON cUCTeMBL. B HUX cofiepskuTest b0 0IHOCTPOUYHAST TEPMIHABHAST KOMAH-
1a, b0 porpaMMa yCTaHOBKU, KOTOPYIO BB MOKETE 3arPy3UTh 1 3aIlyCTUTD.

YcTaHOBKa HEO6X0AMMbIX MaKeTOB

Bawm Takske mpumeTCsl yCTAHOBUTH PSIJI MAKETOB, YIPOIIAIONUX PAGOTY TTPOEKTOB
Django na peaspabIX cepBepax. B akTMBHOI BUPTyaTbHOU cpejie BBEUTE CIIEYIONTIe
KOMaH/Ibl:

(11_env)learning_log$ pip install dj-database-url
(11_env)learning_log$ pip install dj-static
(11_env)learning_log$ pip install static3
(11_env)learning_log$ pip install gunicorn

O6s13aTesIbHO BBOUTE KOMAHIBI TT0 OJTHOI, 4TOOBI BBI 3HAJIH, €CJIH TIPH YCTAHOBKE KaKO-
ro-mbo 1makeTa BO3HUKHET pobiiema. [Taker dj-database-url momoraer Django B3au-
MOZIeicTBOBATH ¢ 6a30il JaHHbIX, HcoIb3yeMoil Heroku, makers: dj-static u static3
mo3Bosg1I0T Django mpaBUIbHO YIIPaBISATh CTaTHUECKUMU (haiijiamu, a gunicorn — cep-
BEp, CMOCOGHBII MPEIOCTABIIATH TOCTYTT K IPHIIOKEHUSIM B peasbHoit cpenie. (CraTude-
ckue (ailJibl colepsKaT CTUJIEBbIe MpaBuiia u aitsbl JavaScript.)

MPUMEYAHMUE

HekoTopble 13 HEO6XOAMMbIX MAaKETOB MOTYT He ycTaHoBUTbCA B Windows, HO He oropyaiTech, ecnv npu
MonbITKE YCTAHOBKM Bbl NMOy4nTe cooblleHre 06 owmnbke. BaxkHee 06UTLCS TOro, YTOObI NakeTbl 6611
yCTaHoBneHbl Heroku Ansi pa3BepHYTOro NpuAOXKeHUs!, @ 3STUM Mbl 3aiMeMcs B ClieflytoLLEM pa3aene.

Co3aaHue cnmncka nakeToB ¢ (annoM requirements.txt

Heroku #eo6xomanmo 3HaTh, OT KAKMX TTAKETOB 3aBUCHUT HAIIT TPOEKT, TOITOMY MBI BOC-
noJib3yeMcs pip 715 TocTpoenus (aiisia co criuckom. OcTaBasch B aKTUBHON BUPTYaJIb-
HOMU cpejie, BBEINTE CIIEeYIONIYI0 KOMaH/Y:
(11_env)learning_log$ pip freeze > requirements.txt

Komanga freeze mpukasbiBaeT pip 3amcarh IMeHa BCeX MaKeTOB, B HACTOSIIee BPeMs
YCTAaHOBJIEHHBIX B cucTeMe, B daiin requirements.txt. OTkpotite daiin requirements.txt
¥ IIPOCMOTPUTE TTAKEThI M1 HOMePa BEPCUi, YyCTAaHOBJIEHHBIX B Balllell cucteMe (BO3MOKHO,
moJib3oBaTe it Windows He yBUISAT KaKUe-TO CTPOKH):

requirements.txt
Django==1.8.4
dj-database-url==0.3.0
dj-static==0.0.6
django-bootstrap3==6.2.2
gunicorn==19.3.0
static3==0.6.1

[Tpunoxenue Learning Log y’ke 3aBUCHUT OT TIECTH Pa3HBIX MTAKETOB ¢ KOHKPETHBIMHU
HOMEPaMU BEePCUT, TOATOMY JIJISI €70 TIPaBUIBHON paboThl TpeGYeTCst KOHKPETHAsT KOH-
¢durypanus cpesbl. [Ipu passeproiBannu Learning Log Heroku ycranaBiimsaer Bee ma-
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KeTbl, llepeyncyeHHbIe B requirements.txt, 1 co3maet cpe/y ¢ TeMU e IIakeTaMu, KOTOpble
MBI UCTIOJIb3Y€eM JIOKaIbHO. I10 3T0it TprdmHe paspaboTInK MOKET OBITh YBEPEH B TOM,
4TO Pa3BEPHYTHIN MPOEKT Oy/eT paboTaTh TOUHO TAK Ke, KaK B €ro JIOKAJIbHO cucTeMe.
Brr noliMeTe, HACKOJIBKO 3TO TTOJIE3HO, KOT/Ia HAYHETe CTPOUTH U BECTH B CBOEH crcTEME
HECKOJIBKO Pa3HBIX TPOEKTOB.

3arem HE0OX0AUMO J00aBUTH B CIIMCOK HAKET psycopg2, KOTOpbIii momoraer Heroku
yupasasTh 6a3oii ganubix. OTkpoiite daiin requirements.txt u 106aBbTe CTPOKY
psycopg2>=2.6.1. ITa cTpOKa ycTaHaBauBaeT Bepcuio 2.6.1 makera psycopg2 (nim
6oJiee HOBYIO BEPCHIO, €CJIM OHA JOCTYIIHA):

requirements.txt

Django==1.8.4
dj-database-url==0.3.0
dj-static==0.0.6
django-bootstrap3==6.2.2
gunicorn==19.3.0
static3==0.6.1
psycopg2>=2.6.1

Ecymm kakue-mub0 makeThl He yCTAHOBJIEHBI B Balllell cucreme, 100aBbTe ux. B utore Bari
haiin requirements.txt 10/KeH BKITIOUATh KasK/IbIi U3 TIPUBE/IEHHBIX BhIIIIE TAKeTOB. Ecin
TTaKeT BXOJUT B CITMCOK Balllel CCTEMBI, HO HOMEP BEPCUN OTJINYAETCS OT IIPUBEIEHHOM,
OCTaBbTE BEPCUIO Balllell CUCTEMBI.

NMPUMEYAHUE

Ecnun Bbl paboTtaeTte B cucteme Windows, ybeanTteck B TOM, YTO Balla Bepcusi requirements.txt cooTseT-
CTBYET NPUBEAEHHOMY CMNCKY, — HE3ABUCKMMO OT TOro, Kakve nakeTbl BaM yAanoch YCTaHOBUTL B Ballei
cucTeme.

HasHauyeHue ucnonHuTenbHon cpeabl Python

Eciu BBl He yrakete Bepcuio Python, to Heroku 6yzer mcmoib3oBath cOGCTBEHHYIO
Bepcuio Python no ymosuanuto. Y6eaurecn B Tom, uto Heroku ucnombayer Ty e Bep-
cuio Python, kotopast ucrosb3yercst y Bac. B akTUBHON BUPTYaJIbHON cpejie BBEANUTE
KOMaHxy python --version:

(11_env)learning_log$ python --version
Python 3.5.0

B atom mpumepe s rcronsayio Python 3.5.0. Cosnaiite HoBbI (haiin ¢ mMenem runtime.
txt B o/iHOM KaTasiore ¢ ¢aiiyioM manage.py 1 BBeJIUTe CJIeYIONIYI0 KOMaH/LY:

runtime.txt
python-3.5.0

IToT dailyl Jo/KEH colepKaTh OIHY CTPOKY ¢ Bepcueil Python, sagannoii TOUHO B 110-
KazaHHOM (hopMmarTe: python B HUKHEM PETUCTPE, 3aTeM ferc 1 HOMEP BEPCUN U3 TPEX
yacTeil.
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MPUMEYAHMUE

Ecnun Bbl nonyunte coobuieHne 06 owmnbke, B KOTOPOM CKasaHo, YTO 3anpalumBaemMasi UCMOMHUTENbHas
cpena Python HepocTynHa, oTkpoWTe cTpanuuy https://devcenter.heroku.com/ v WeENKHUTE Ha CCbinke
Python, 3aTem HaiianTe ccbinky Specifying a Python Runtime. MpocMoTpuTe TEKCT CTaTby, HaauTe Ao-
CTYMHbIe BapuaHTbl UCMONTHUTENBHOW Cpeabl U BbibepuTe TOT BapuaHT, KOTOPbI 6iMKe BCero K Baluei
Bepcum Python.

M3meHeHne danna settings.py ans Heroku

3areM B KoHell (aiiia settings.py HeoO6X0AUMO H06ABUTD Pasielt /sl ONpeLeeHNsT Ha-
CTPOEK, IIPeiHa3HaYeHHBbIX KOHKPETHO Jid cpenbl Heroku:

settings.py

# HacTpoitku gna django-bootstrap3
BOOTSTRAP3 = {
"include_jquery': True,

}

# HacTpoiiku Heroku

O if os.getcwd() == '/app':
2] import dj_database_url
DATABASES = {
‘default': dj_database_url.config(default="postgres://localhost")
}
# Moppepxka 3aronoBka 'X-Forwarded-Proto' ana request.is_secure().
© SECURE_PROXY_SSL_HEADER = ('HTTP_X_FORWARDED_PROTO', 'https')
# Pa3pelwweHbl BCe 3aronoBKW XOCTOB.
() ALLOWED_HOSTS = ['*']

# KoHourypauma cTaTU4eckux pecypcos
(5] BASE_DIR = os.path.dirname(os.path.abspath(__file_ ))
STATIC_ROOT = 'staticfiles'
STATICFILES_DIRS = (
os.path.join(BASE_DIR, 'static'),

)

B rouke @ ncnosubsyercs GyHKIMA getcwd(), KoTopas Bo3BpallaeT TeKyIinii pabodmnii
KaTasor, 3 KoToporo 61 3amyien daiia. B cxeme pasBeproiBanus Heroku taknm
KaTaJoroM BCEriia sABJseTcst /app. IIpu IoKaIbHOM pa3BepTHIBAHUN KATATIOT OOBIYHO
cOBIIajlaeT ¢ nMeHeM mnarnku npoekra (learning_log B HameMm cayuae). [Iposepka if
rapaHTUPYET, YTO HACTPOIKH B 9TOM OJIOKE OYIYT IPUMEHITHCST TOJBKO MIPU Pa3BEPTHI-
Banuu npoekta B Heroku. Takast cTpykTypa mo3BoJisieT cos3aTh oinH (aiig HacTpoexk,
KOTOPBIN IOJOM/IET KaK JJIs JIOKaJIbHOI cpe/bl pa3spaboTKK, TaK ¥ /ISl Pa3sBepPThIBAHUS
Ha cepsepe.

B rouke @ umnoprupyercst MOIyJib dj_database_url, yIpoIaromuuii HacTPOiKy Gasbl
nanneix 8 Heroku. Heroku ucnonbsyer PostgreSQL (unu Postgres) — 6osee mor-
Hyto 6a3y maHHbIX, yeM SQLite; 5TH apaMeTPbl HACTPAMBAIOT MPOEKT JIJIsT PAOOTHI
¢ Postgres B cpezie Heroku. Ocrasbibie HACTPOIKI 06€CTIeUnBAIOT TIOIEPIKKY 3aIIPOCOB
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HTTPS @, npasunbhsiii goctyin k mpoekty ¢ URL Heroku @ u npaBuibHOe pasMelne-
Hue cratudeckux (aitios Ha Heroku @.

CoszpaHue ¢arina Procfile gna 3anycka npoueccos

Maiin Procfile coobimaer Heroku, kakue mporieccs TOKHBL 3aTTyCKAThCS JIJIsT TIPABUJIb-
HOU paboThI IIPOEKTA. DTO OAHOCTPOUHBIN (aiiy, KOTOPbIl J0JKeH ObITh COXpaHEH
1ozt umeneM Procfile (cMBOJI P BEpXHETO perucTpa, 6e3 paciivpeHusi) B O[HOM KaTajiore
¢ (paiiiom manage.py. Cozepskumoe Procfile Buirnsaut tax:

Procfile
web: gunicorn learning_log.wsgi --log-file -

Ita cTpoka mpukaszbiBaeT Heroku mcmomb3oBaTh 71T TPUIOKEHUS cepBeEP gunicorn,
a TIPU 3aIrycKe MPUJIOKEHIS 3arPy3UTh HACTPOIKHU U3 daiina learning_log/wsgi.py.
Duiar log-file coobimaer Heroku, kakue cOOBITUSE OJKHBL PETHCTPUPOBATHCS B KYP-
Hate.

N3meHeHne darina wsgi.py ans Heroku

Taxxe Heob6xoAMMO BHeCTH M3MeHeHus: B daiin wsgi.py aus Heroku, moromy uro
koHburyparus 1 Heroku HeCKOJIBKO OTINYAETCST OT TOU, KOTOPAst UCIOJIh30BAIACh
pamnee:

wsgi.py
import os

from django.core.wsgi import get_wsgi_application
from dj_static import Cling

os.environ.setdefault("DJANGO_SETTINGS_MODULE", "learning_log.settings")
application = Cling(get_wsgi_application())

Mbpr ummnoprupyem npuioxkenue Cling, ynpomiaioniee opraHusaimio J0CTyIa K CTaTh-
yeckuM (ailiaM, 1 UCIIOAb3YEM €T0 I 3aIllyCKa IPUIOKEHH. ITOT KOJ Takxke Oyner
paboTaTh JIOKATBHO, TAK YTO TIOMEIATH €ro B OJIOK if He Hy/KHO.

Co3pgaHue kaTanora Ang cratmyeckux cbaﬁnos

B cpene Heroku Django cobupaer Bce craTudeckue (Gailibl 1 pasMeliaeT ux B OJHOM
Mecte /171t 9 GeKTUBHOTO yiipaBienus. [lyig aTux ctaTuyeckux (haitjioB Mbl CO3/1a/IUM
clIerabHbIN Katasor. B katanore learning_log, ¢ KoTopbiMu paboTajiy patee, HAXOAUTCS
JIPyTOii KaTajor ¢ nMeHeM learning_log. B aToM BIOKeHHOM KaTasiore co3jiaiiTe HOBBIN
noJKarajaor ¢ umeHeM static; rakum o6pa3oM, HOJIHBII 1IyTh ©MeeT Buj learning_log/
learning_log/static/. Takske HEOOXOAMMO CO3/]aTh BPEMEHHBIN (Daili-«3aTOTHUTENb>
B 9TOM KaTaJiore, IIOTOMY 4TO IIpH 3arpyske Ha Heroku mycTbie KaTasoru He BKIKOYAOTCSI
B nipoekT. Cozaiite B kKarasore static/ daiin ¢ umenem placeholder.txt:
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placeholder. txt

3ToT ¢aitn HeobxoauM ANA BKAKWYEHUSs B npoekT kaTanora learning_log/static/.
Django cobupaeT cTaTudeckue ¢ainbl M nomewaeT ux B kaTanor learning_log/static/.

B 5TOM TekcTe HET HUYero 0COGEHHOT0; OH TIPOCTO HATIOMUHAET, TI0YeMY 3TOT (haiisr ObLT
BKJIIOYEH B IIPOEKT.

JlokanbHOe ncnonb3oBaHWe cepsepa gunicorn

Ecsm Bb1 ucnionbayere Linux man OS X, BbI MOKeTe I0IIPoOOBATh UCIIOIb30BATH CEPBEP
gunicorn JIOKaJbHO, TIPEX/IE YeM Pa3BePTHIBATE ero Ha cepBepe Heroku. B aktusHoi
BHpTyaanof/’I cpeze BBIMOIHNTE KOMaHAy heroku local, 4TOOBI 3aIlyCTUTD IIPOILECCHI,
orpejeseHHble B Procfile:

(11_env)learning_log$ heroku local
Installing Heroku Toolbelt v4... done

forego | starting web.1 on port 5000
© web.1 | [2015-08-13 22:00:45 -0800] [12875] [INFO] Starting gunicorn 19.3.0@
® web.1 | [2015-08-13 22:00:45 -0800] [12875] [INFO] Listening at:
http://0.0.0.0:5000 (12875)
©® web.1 | [2015-08-13 22:00:45 -0800] [12878] [INFO] Booting worker with pid:
12878

ITpu mepBoM BhINOIHEHNN heroku local Gyjer ycraHoB/IeH Habop makeTos us Heroku
Toolbelt. 13 BBIXOIHBIX JaHHBIX BUHO, UTO B TIPUBEACHHOM ITPUMEpPE cepBep gunicorn
6ot 3aryiieH ¢ uaenTuduraropom mporecca 12875 @. B touke @ gunicorn mpociy-
muBaet 3anpockl Ha mopre 5000. Kpome Toro, gunicorn samyckaer pabouuii mporecc
(12878), koTOpPBIil OyAeT ITOMOraTh B 0OCHYKMBAHUH 3aIIPOCOB ©.

Ortkpoiite anpec http;//localhost:5000/ v yoenutech B TOM, 4TO Bce pabOTAET; TOMAIITHSIST
crpanuia Learning Log mo/KHA BBITJISIZETH TaK JKe, KAK OHA BBITJISIAUT TIPU UCIOJIbB30-
Baruu cepsepa Django (runserver). Haxmure Ctrl+C, 4ro6bl 0CTAaHOBUTH ITPOIIECCHI,
3aryIieHHble KoMaHo0i heroku local. ITpu okanbHO paspaboTKe MPOIOJIKANTE M-
MOJIb30BATD runserver.

NMPUMEYAHUE

B cucreme Windows gunicorn paboTtaTb He 6yaeT; nponycTuTe 3TOT War, ecin Bbl ucnonb3yete Windows.
3TO He MOBMSET HA BO3MOXHOCTb pa3BepTbiBaHWs npoekTa B Heroku.

Mcnonb3oBaHue Git Ans ynpaeneHus anamm npoekTa

Ecau BbI fountanu ranaBy 17, To BB yKe 3Haete, uto Git — mporpaMmMa KOHTPOJIA
BEPCHUil, KOTOPAs MO3BOJISIET CO3/IaTh «MIHOBEHHbIII CHUMOK» COCTOSIHUSI KOJIa 11PO-
€KTa [PU Pean3alii KaKJA0iH HOBOM MyHKIUU. DTO [O3BOJSIET JIETKO BEPHYTHCS
K TIOCJIeMHEMY PaboTOCTTOCOOHOMY COCTOSTHUIO TTPOEKTA TP BO3HUKHOBEHUH KAKHX-
6o 1pobieM (Harpumep, eciiu B Xoje paboThl Hajl HOBOU (yHKIMeN Oblia crydaiiHO
BHeceHa ombka).
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Ecom B Barmem mpoexre ncnosbayercst Git, 9To 03HavyaeT, 4To BB MOskeTe paboTaTh HaJl
HOBOH (DYHKIIMOHATBHOCTBIO, He HECIIOKOSACH O TOM, YTOObI HUYETO He HAPYIIUTh, Pas-
BEPTHIBAs IPOEKT Ha CepPBEPE, BbI IOJKHBI YOEAUTHCSI B TOM, UTO BBl Pa3BEPTHIBACTE
paborocmiocobnyio Bepeuio ipoekTa. Ecim BbI 3axotuTe 6osbiie y3HaTh 0 Git 1 KOHTpOoJIe
Bepcuit, obpamaiitecs K mpuaoKeHnio I

YcraHoBka Git

Git Bxoaut B uactpymenrtapuii Heroku Toolbelt, Tak uto naker Git yxe gosmken ObITh
yCTaHOBJIEH B Bamiei cucteme. Oxrako cucrema Git OyeT HeOCTyHA B TEPMUHATBHBIX
OKHaX, KOTOpbIe ObLIM OTKPBITHI Iiepet yeraHoskoil Heroku Toolbelt, ostomy oTkpoiite
HOBOE TEPMUHAIBHOE OKHO 1 BBEJUTE KOMAH/y git --version:

(11_env)learning_log$ git --version
git version 2.5.0

Ecoi BB oy umte coobiiere 06 ommbke, obparmaitech K MHCTPYKIHSIM TI0 YCTAHOBKE
Git B mpusoxenun I

Hactpolika Git

Git csiezinT 32 TeM, KTO BHEC U3MEHEHUS B IPOEKT, Jla’ke B TOM CJIy4ae, ecJu Hajl TTpo-
eKTOM paboTaeT TOJMbKO OjiuH uesioBek. [liist atoro Git He0OXOAMMO 3HATH BAIlle MM
HOJIB30BATEJISI U a[IPEC DJIEKTPOHHOI mouThl. VIMsI [0JIb30BaTEN s BBECTH 00sI3aTEIIBHO,
HO HUYTO He MelLIaeT BaM BBECTH BHIMBIIIIEHHBIN aZpec 9JIEKTPOHHON MOYTHI s yued-
HBIX ITPOCKTOB:

(11_env)learning_log$ git config --global user.name "ehmatthes"
(11_env)learning_log$ git config --global user.email "eric@example.com"

Eciu oI 3a6y1ere 06 aToM miare, Git 3alpocuT y Bac 9Ty WH(GOPMAIIUIO TPY TEPBOM
3aKpeIIeHnu.

MrHopvpoBaHue ainos

Hawm He nyskHO, uTo6bI crictema Git oTciexuBaia Bee (ailjibl B IPOEKTE, I0ITOMY MBI
npukaxkem Git urHopupoBaTh HeKoTOpbIe (aiiabl. Cozmaiite haiis ¢ mMeneM .gitignore
B narke ¢ (aitsiom manage.py. O6parure BuruManue: UM (ailia HAUMHAETCS ¢ TOYKH,
a aitn e umeet paciupenus. Copep:kumMoe . gitignore BBITJISIUT TaK:

.gitignore
11_env/

__pycache__/
*.sqlite3

Mpr nnpukaspiBaem Git UTHOpUpOBaTh BeCh KartaJjor ll_env, moToMy 4TO Mbl MOKEM aB-
TOMATHYECKH BOCCO3/IATh €T0 B 10001 MOMeHT. Tak:ke B cucTeMe KOHTPOJIS He OTCIe-
JKUBaeTcs KaTasor __pycache__ ¢ dailsaMu .pyc, KOTOPbIE CO3/1aI0TC aBTOMATHYeCKH,
koryia Django BbimosiHsgeT haitsbt .py. Mbl He OTCIEKMBaeM U3MEHEHUST B JIOKAJIbHON
6aze TAHHBIX, TIOTOMY YTO TaK MOCTYTATH BOOOTIIE HEXKEMATENBHO: CITU Ha cepBepe Oy-
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zeT uciojibsoBarbes SQLite, BBl MOJKETE CIyYailHO [IepelcaTh <KUBYI0» 6asy JaHHBIX
JIOKAJIbHOU TeCTOBOI 6a301 JaHHBIX [IPU OTIIPABKE POEKTA HA CEPBEP.

NMPUMEYAHUE

Ecnum Bbl ucnonb3yeTe Python 2.7, 3amennTe _pycache_ Ha *.pyc, noToMy 4to Python 2.7 He co3paet
kaTtanor __pycache__.

3aKpensieHne COCTOSAHUS NMpoeKTa

Yrobbl nHUIIUATU3UPOBaTH pertozutopuit Git aist Learning Log, nobaBbre Bce HEOO-
XOIMMbIe (hafisibl B PETIO3UTOPUI U 3aKPETTNTE UCXOAHOE COCTOSHIE TPpoeKTa. BoT Kak
ATO JICJIACTCS:

©® (11 _env)learning_log$ git init
Initialized empty Git repository in /home/ehmatthes/pcc/learning_log/.git/
® (11 _env)learning_ log$ git add .
©® (11 _env)learning_log$ git commit -am "Ready for deployment to heroku."
[master (root-commit) dbcld99] Ready for deployment to heroku.
43 files changed, 746 insertions(+)
create mode 100644 .gitignore
create mode 100644 Procfile
--snip--
create mode 100644 users/views.py
® (11_env)learning_log$ git status
# On branch master
nothing to commit, working directory clean
(11_env)learning_log$

B Touke @ BBOAMTCS KOMaH/a git init, KOTOPas MHUIMATU3UPYET ITyCTOM PENO3UTO-
puii B Katasiore, cofepskaiieM Learning Log. B Touke @® komana git add. mobasiisier
Bce (ailsibl (KpoMe UTHOPUPYEMBIX) B perosutopuii (He 3abyabre Touky). B Touke ©
BBOJMTCS KOMaH/Ia git commit -am coobusenue: daar -a npukassiBaer Git BKIIOYUTH Bee
n3MeHeHHbIe (hailyIbl B 3aKPeIJIEeHHOE COCTOSIHUE, a (hrar -m mpukasbiBaeT Git cOXpaHUTh
COODIIEHNE B JKypHATIE.

BbiBoa koMaH bl git status @ coobIIaeT, 4To TeKyIel ABIAETCS TIaBHasi BETBb, a pabo-
YUii KaTaJIor mycT. ITOT CTATYC 0JKEH BHIBOJNTHCS KayK/IbII pas, KOT/ia Bbl OTIPABJISIETE
cBoii mpoekT Ha Heroku.

OTnpaBKa NpoekTa

Hakomnel-To Bce TOTOBO /I OTIIPAaBKK IIpoekTa Ha cepsep Heroku. B akTuBrOM TEpMU-
HAJIbHOM CeaHce BBeJUTe CIelyIonne KOMaH/Ibl:

©® (11_env)learning_log$ heroku login
Enter your Heroku credentials.
Email: eric@example.com
Password (typing will be hidden):
Logged in as eric@example.com
® (1l1_env)learning_log$ heroku create
Creating afternoon-meadow-2775... done, stack is cedar-14
https://afternoon-meadow-2775.herokuapp.com/ |
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https://git.heroku.com/afternoon-meadow-2775.git
Git remote heroku added
©® (11 _env)learning_log$ git push heroku master

remote: ----- > Launching... done, v6

O remote: https://afternoon-meadow-2775.herokuapp.com/ deployed to Heroku
remote: Verifying deploy.... done.

To https://git.heroku.com/afternoon-meadow-2775.git
bdb2a35..62d711d master -> master
(11_env)learning_log$

Chauasa Boiiziute Ha cepBep Heroku B TepMUHAILHOM CEaHCE ¢ UMEHEM TI0JIb30BATEIST
U TIapOJIEM, MCTIOJIb30BAaHHBIMU TIPY CO3/IAaHUK YUETHOU 3arucu Ha https.//heroku.com/ ©.
3arem mpukaxkute Heroku mocrpounts mycroii mpoext @. Heroku renepupyer nmst, co-
CTosdliee U3 IBYyX CJI0OB M YMCJIa; IT03/JHEE Bbl CMOJKETE €0 USMEHUTD. 38.T6M BBOJAUTCA
KOMaHJIa git push heroku master ©, koTopas mpukasbiBaeT Git OTIPaBUTD IJIABHYIO
BETBb IIPOEKTA B PENO3UTOPHIi, TOJNBKO 4TO cosaanHbiii Heroku. ITocie atoro Heroku
CTPOUT IIPOEKT HAa CBOMX CEPBEPAX C MCII0JIb30BaHMeM 3THX (aiiioB. B Touke @ yKkasbi-
Baetcst URL, KOTOPBII OyIeT HCIIOIb30BATHCSI [1ist 00PAIEHUST K Pa3BEPHYTOMY MIPOEKTY.

ITocsie BBO/Ia 9THX KOMaH/I IIPOEKT PA3BEPHYT, HO €llle He HACTPOEH MOJHOCThI0. YTOOB!
[POBEPUTH, YTO CEPBEPHBIIL TIpoliecc ObLI 3alylileH IPaBUJbHO, BBEAUTE KOMAHLY
heroku ps:

(11_env)learning_log$ heroku ps

Free quota left: 17h 4om

=== web (Free): “gunicorn learning_log.wsgi _ log-file -
web.1: up 2015/08/14 07:08:51 (~ 10m ago)
(11_env)learning_log$

o
2}

B BBIXOHBIX IAHHBIX YKa3aHO, CKOJBKO €11le BPEMEHU IMTPOEKT MOKET OCTABATHCS aKTHUB-
HBIM Ha TPOTSKEHUH caeayomux 24 vacos @. Ha momenT nanucanus kuuru Heroku
MO3BOJIsIET OECIIIIATHO Pa3BEPHYTHIM MPOEKTAM OCTABAThCsI aKTUBHBIME /10 18 yacoB
3a 24-vacoBoii nepuo. IIpu HapyIIEHUH 3TOTO JUMHUTA OTOOPAKAETCS CTaHIapTHAST
cepBepHast CTpaHuI[a OMMOKY; BCKOPe Mbl U3MEHNM ee. B Touke @ 3arycKaeTcst mporecc,
ompenesieHHBIN B Procfile.

Temepb MBI MOKEM OTKPBITD TTPUIOKEHIE B Opaysepe KOMaH/I01 heroku open:

(11_env)learning_log$ heroku open
Opening afternoon-meadow-2775... done

Komana nsbasiisietr Bac 0T He0OXOMMOCTH OTKpbIBaTh Gpaysep u BBoauth URL,
KOTOPBIN BbI Tostyuusiu o1 Heroku, HO npu KeJlaHUU CaliT MOKHO OTKPBITH U TaK. Bbl
yBuAUTE JoMatiHiolo crpanuity Learning Log ¢ npasusibubiM oopmitenuem. Bipouem,
C IPUJIOKEHNEM elle paboTaTh HENlb3s1, TOTOMY 4TO 6a3a JaHHBIX HE MO/rOTOBJIEHA.

MPUMEYAHUE

Mpouecc pa3BepTbiBaHWs NPUIOXKEHUIA Ha cepBepax Heroku Bpemst OT BpeMeHu u3aMeHsieTcs. Ecnu y Bac
BO3HMKHYT HepaspelnMble nNpobnembl, obpallanTech kK AoKyMeHTaumm Heroku 3a nomoubto. OTkpoliTe
cTpaHuuy https://devcenter.heroku.com/ 1 wenkHuTe Ha ccolike Python, 3aTem HaiauTe cebinky Getting
Started with Django. Ecnv Bbl He MOHMMaeTe TO, YTO TaM HamMCaHO, 0bpaTUTeCh K pPeKOMeHAauusaM
B MpWUnoXxeHun B.
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MoaroTtoBka 6a3bl AaHHbIX B Heroku

Bl 10JIKHBI BBITTOJHUTH KOMaH/Iy migrate, 4To0bI IOATOTOBUTH Oa3y JAaHHBIX M TIPHMeE-
HUTb BCE MUTPAIIH, CTEHEPUPOBaHHBIE B X0/Ie Pa3pabOTKU. [IJist BBIMOJHEHUS KOMaH/
Django u Python B npoekrax Heroku ncnonbsyercst komana heroku run. TIpumMep Bbi-
MOJIHEH VST KOMaH bl migrate B cpesie paspaborku Heroku:

© (11_env)learning_log$ heroku run python manage.py migrate
® Running “python manage.py migrate® on afternoon-meadow-2775... up, run.2435

©® Running migrations:

Applying learning_logs.@ee1_initial... OK

Applying learning_logs.0002_entry... OK

Applying learning_logs.0003_topic_user... OK

Applying sessions.@001 initial... OK
(11_env)learning_log$

CHauajia MbI BBOZAUM KOMaH/y heroku run python manage.py migrate @. Heroku cos-
JaeT TEPMUHAIBHBIN CeaHC /7 BHITIOTHEHNS KOMaHIbI migrate @. B Touke ® Django
IPUMEHSeT MUTPAIIUU 110 YMOJIYAHUIO, @ TaKyKe MUTPAIlUU, CTeHEPUPOBAaHHbIE B XO/I€
paspaborku Learning Log.

Teneps 1pu o6palieHIH K PasBEPHYTOMY ITPUJIOKEHIIO BbI CMOJKETE UCII0JIb30BATh €0
TaK ke, KaK 9TO /IeJIAJI0Ch B JIOKaTbHOU cuctemMe. OHAKO TIPU ATOM Bbl HEe YBU/IUTE HU-
KaKue JIaHHble, BBE/IEHHBIE TIPY JIOKAJIbHOM Pa3BEPTHIBAHUY, IIOTOMY UTO MbI HE CKOITU-
POBaJIN JAHHBIE Ha cepBep. DTO 0ObIYHAS IIPAKTHKA: JIOKAIbHbIE JaHHbIE TIOYTH HUKOT [
He KOITUPYIOTCS Ha cepBep, TIOTOMY YTO OHU Yallle BCETO SBJSIOTCS TECTOBBIMU.

Ecsmm BbI tieperiere cebliky Ha Heroku, mosygartesis cMoskeT paboTarh ¢ Ballieil BEpCH-
et mpusnosxkenns Learning Log. B ciexnytoriem pasziesie Mbl BBITIOJTHUM ellle HECKOJIbKO
oreparuii, 4To6bI 3aBEPIITUTH TTPOTIECC PA3BEPTHIBAHUST U TIOATOTOBUTHCS K AATbHEHTIeH
paspaborke Learning Log.

JlopaboTka pa3BepHYTOro NpUIOXKEHNS

B atom paszesie Mol TopaboTaeM pasBepHYTOE PIJIOKEHIE U CO3IAINM CYTePTIOTb30Ba-
Tesist (Tak Jke, Kak 9T OBIIO CIETAaH0 B JIOKATBHON BEpCHN ). 320/IHO MbI TIOBBICUM YPO-
BEHb 3aIlUTHI IPOEKTa, lepeBe/id HACTPOUKY OTJIaJ0YHOT0 peskiMa DEBUG B COCTOSHUE
False, 4TOObI MOJIB30BATEH HE TTIOJNYYATIU B COOOIEHUAX 00 OUOKe IOTIOMHUTETHHON
nH(GOPMAIINH, KOTOPast MOXKeT HCIOIb30BATLCS JITIST IPOBEICHNS aTakK Ha cepBep.

Co3paHue cynepronb3oBaTtens B Heroku

Bor yixe Bumesu, 4To 71 BBITTOJTHEHUST OJJMHOYHBIX KOMAaH/T MOKET MCIOTb30BaThCS
koMmaHza heroku run. OlHAKO KOMaH/IBI TaKKe MOKHO BBITIOJIHATH, OTKPBIB TEPMU-
HaJIbHBII ceaHc Bash mpu noakirouennu k cepsepy Heroku komanoii heroku run bash.
Bash — s13bIK, KOTOpBIIT paboTaeT BO MHOrUX TepMuHaiax Linux. Mbl HCIIOIb3yeM Tep-
MUHAJTbHBIN ceanc Bash it cogpanust cyneprionbzoBaTesist, 9T0ObI UMETh BO3SMOKHOCTh
06paTUTHCS K aJIMUHICTPATUBHOMY CAlTy B PA3BEPHYTOM IIPUIIOKEHUN:
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(11_env)learning_log$ heroku run bash

Running “bash™ on afternoon-meadow-2775... up, run.6244
0O ~ 9% 1s
learning_log learning_logs manage.py Procfile requirements.txt runtime.txt
users
staticfiles

® -~ $ python manage.py createsuperuser
Username (leave blank to use 'u41907'): 11_admin
Email address:
Password:
Password (again):
Superuser created successfully.
O® ~ $ exit
exit
(11_env)learning_log$

B Touke @ xomanga Is BerBouT nHGoOpMaInio o (aiiyiax U KaTajaorax, CylnecTBYIOInX
Ha cepBepe; 3TO Te Ke (haiisIbl, KOTOPbIEe TPUCYTCTBYIOT B HAIIEll JIOKAJTbHOW CHCTEME.
B »70ii (haiinoBoii cucTeMe MOKHO IepeMelaThes Tak e, Kak U B JII000ii APyToii.

MPUMEYAHUE

Monb3oBaTteny Windows A0/MKHbI UCMONb30BaThb Te e KoMaHabl (Hanpumep, Is BMecTo dir), noToMy 4To
OHW paboTaloT C TEPMUHANOM Linux yepes yaaneHHoe NoaKIoUeHue.

B Touke @ BBITIOTHSIETCS KOMaH/ia CO3/IaHVA CYIIEePIIOJIb30BaTEJIA. Omna BbIJIA€T TOT K€
BbIBO/, KOTOprfI ObLI I1oJIy4€eH B JIOKAJIBHOU CUCTEME IIpH CO3/1aH1 U CYIIEPII0oJIb30BaTe-
st B rnase 18. ITocsie Toro kak CO3JaHnEe CYIIEPITI0Jb30BaTE A B TEPMUHAJIbHOM CE€aHCe
6y11€T 3aBEPIICHO, BBEAUTE KOMaHIY exit g BO3BpallCHUA K TEPMUHAJIbBHOMY CEaHCY
JIOKAJIbHOI CUCTEMBI ©.

Tenepsb Bl MOKeTe 100aBUTh /admin/ B korer; URL-azpeca pasBepHyTOro IPUIIOKEHMS,
4yT0OBI BOITH Ha aMUHKUCTPATUBHBINA cailiT. ¥ Mens aror URL-axpec umeer sug https.//
afternoon-meadow-2775.herokuapp.com/admin/ .

Eciu npyrue mosib3oBaTenu yike Hadauan paboTaTh ¢ BalIMM IIPOEKTOM, YUTUTE, YTO
BaM OY/IyT JOCTYIHBI Bce X gaHuble! OTHOCHTECh K KOH(DUIEHIINAIBHOCTH CEPhEe3HO,
1 IIOJIb30BaTE/IN HAYHYT I0BEPATH BaM CBOU JJaHHbIE.

Co3pgaHue ygobHoro URL-agpeca Ha Heroku

BepositHo, Bbl Gbl IpeNou/n NCoIb30BaTh GoJtee yaobuble 1 sanomuHaommecss URL-
azpeca, ueM https.//afternoon-meadow-2775.herokuapp.com/. Ato0ObI iepenMEHOBATH
NPUIOKEHHE, TOCTATOUHO OHON KOMAH/IBI:

(11_env)learning_log$ heroku apps:rename learning-log

Renaming afternoon-meadow-2775 to learning-log... done
https://learning-log.herokuapp.com/ | https://git.heroku.com/learning-log.git
Git remote heroku updated

(11_env)learning_log$

VMgt MoskeT coziepskath OyKBbL, Iupbl 1 AeUChI 1 BBIOUPAETCs] IIPOU3BOJILHO (IIPU YCJIOBUHM,
YTO HUKTO JIPYTOH elrie He 3aHsT 9TO M ). PazBepHyTas Bepcus Tereph TOCTYITHA IO afipecy
https.//learning-log.herokuapp.com/. Tlo npenpiaymemy URL-aapecy mpoekT renepb He-
JIOCTYIIEH; KOMaH/Ia apps : rename II0JIHOCTHIO epeMeniaeT npoekt Ha Hosbiii URL-azpec.
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MPUMEYAHMUE

Mpy pasBepTbiBaHUM MpoekTa Ha 6GecrnaTHoM cepeuce Heroku nepeBoanT pasBepHyTOe MPUIOXEHWE
B CMALLMIA PEXMM, ECTIM OHO HE MOJYYasno 3arpocoB B TEYEHWE OMPEAENEHHOro nepuoaa BpeMeHn nnm
6b1/10 CIMLLIKOM aKTUBHBIM Afs 6ECnaTHOro YpoBHs. Mpy nepBoM o6palleHnn K caifTy nocse nepexoaa
B CMIALLMIA PeXUM 3arpyska 3aiMeT 6osblie BpeEMEHM, HO Mocneaytolwme 3anpockl 6yayT 06pabaTbiBaThcs
6bicTpee. Takoit noaxoa nossonset Heroku npeaoctaensTb 6ecrnnaTHoe passBepTbiBaHue.

be3onacHoCTb npoekTa

B rexyiem BapuaHTe pasBepThIBAHUS NIPOEKTA CYIIECTBYET OJlHA OYeBU/IHAs IPO-
Oaema: HaCTpoﬁKa DEBUG=True B (bafme settings.py, BKJIto4aooIast BbIBO/I OTJIaJ0YHbIX
COOOTIEHNH TTPU BO3HUKHOBEHNH OTMTHOOK. CTpanutist onmibok Django mpemnocTaBisioT
KPUTHYECKYIO OTJIAI0YHY 0 HH(MOPMAIINIO TIPU Pa3paboTKe IPOEKTa, HO OHU TAKKE JAI0T
CJIUTITKOM MHOTO HH(MOPMAITITH XaKePaM, TN OCTABUTD UX BKJIIOYEHHBIMI HA pabodem
cepepe. Takke HeOOXOMMMO TIPOCTETUTD 32 TEM, YTOOBI HUKTO He MOT TIOJyJIaTh WH-
(bopMaImio 1K epeHarpasIisiTh 3aIIPOCH, BbIIaBast Ce0si 32 XOCT MPOEKTA.

Vsmennm aiin settings.py, 4to6bl coobimennst 06 oMmmbKax BBIBOAUINCH JTOKATLHO, HO
He B pa3BEPHYTON BEPCUU:

settings.py

# HacTpoiiku Heroku
if os.getcwd() == '/app':

# MNopmepxka 3aronoBka 'X-Forwarded-Proto' mans request.is_secure().
SECURE_PROXY_SSL_HEADER = ('HTTP_X_FORWARDED_PROTO', 'https')

# XocTom npoekTa MoxeT 6bTb Tonbko Heroku.
o ALLOWED_HOSTS = ['learning-log.herokuapp.com']

2} DEBUG = False

# KoHdurypauma cTaTUHeCKUX pecypcoB.

HeobxoxuMo BHECTH TOJIBKO JBa U3MEHEHU: B Touke @ M3MeHseTcs HacTpolika
ALLOWED_HOSTS, 4T0OBI XOCTOM IIPOeKTa MOT ObITh TOJIbKO cepBep Heroku. Vcnosbayiite
UMsI CBOEro IIpUIoKenus: — cremepuposannoe Heroku (kax afternoon-meadow-2775.
herokuapp.com B Haliem npuMmepe) WK BbiGpatHoe BamMu. B Touke @ niepemernoii DEBUG
[pUCBaUBaeTCs 3HaYeHe False, 4TOOBI IPU BOSHUKHOBEHUHU OMIMOOK He PAaCKPhIBAIACH
KoHuUeHInaIbHas HHOPMAIIUs.

3akpensieHre 1 OTrnpaBka U3MEHEHUM

Tenepb n3MeHeHUs:, BHECEHHbIE B Settings.py, HeoOX0MMO 3aKPEIUTh B PEIIO3UTOPUI
Git, a sarem ornpasuTh ux Ha Heroku. Ciieytoniuii TepMUHaIbHbBII CEAHC TIOKA3bIBAET,
KaK 3TO JIEJIAETCSI:

©® (11_env)learning_log$ git commit -am "Set DEBUG=False for Heroku."
[master 081f635] Set DEBUG=False for Heroku.
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1 file changed, 4 insertions(+), 2 deletions(-)
® (11 _env)learning_log$ git status
# On branch master
nothing to commit, working directory clean
(11_env)learning_log$

MbI BBOZIMM KOMaH/y git commit ¢ KOPOTKUM, HO COJEPKATEIbHBIM co00OIeHeM ©.
HarmoMmHI0, 4TO (hJiar -am obeciieunBaeT 3aKperjieHne BCeX U3MEHUBIIUXCsI (hailyioB
U PETUCTPAIHIO coo0MIeH s B xypHae. Git BUANT, 4TO U3MEHWIICS OWH (haii, u 3a-
KpeIIsieT U3MEHEHUE B PEIIO3UTOPUH.

B Touke @ u3 crartycHOU UHOOPMAINY BUHO, YTO MbI pabOTaeM ¢ TJIABHOU BETBHIO
PETO3UTOPHS, 2 HOBbIE U3MEHEHUS JIJISI 3aKPEIJICHUST OTCYTCTBYIOT. OYeHb BA)KHO MTPO-
BEPATH CTATYCHYI0 HHPOPMAIUIO Tiepes otnpaskoii na Heroku. Ecoiu BBl He BupmTe
coobIIeH1e, 3HAYNT, HEKOTOPhIE UBMEHEHUs He ObIIN 3aKPEIIEHbl, U OHU He OypyT OT-
npasJieHbl Ha cepBep. [Tonpodyiite cHOBa BBECTH KOMaH/Iy commit, a €CJIM BbI HE YBEPEHBI
B TOM, KaK PEITh 1pobJieMy, — npounTaiite nmpunoxenue I, 4To6bI Tydiie OHATb, Kak
paborats ¢ Git.

Teneps oTrpaBuM 0GHOBJIEHHBIH perosutopuii Ha Heroku:

(11_env)learning_log$ git push heroku master

remote: ----- > Python app detected

remote: ----- > Installing dependencies with pip

remote: ----- > Launching... done, v8

remote: https://learning-1log.herokuapp.com/ deployed to Heroku
remote: Verifying deploy.... done.

To https://git.heroku.com/learning-log.git
4c9d111..ef65d2b master -> master
(11_env)learning_log$

Heroku Buaut, uto penosuropuii 00HOBUJICS, ¥ 3aHOBO CTPOMT IIPOEKT, YTOOBI BCE U3-
MeHeHHUs ObLIM yuTeHbl. Basa JaHHbIX TP 9TOM He BOCCO3IAETCS, II03TOMY BBIIIOIHAT
migrate JJIs1 3TOr0 OOHOBJIEHUS HE TIPUAETCSI.

Yro0bl yOEAUTHCS B TOM, 4TO pasBepThiBaHue cTaio 6osee 6ezonacHbiM, BBeante URL
IIPOEKTa ¢ pacilupeHreM, KoTopoe He ObLI0 onpeneieno. Hanpumep, monpobyiite
OTKPBITh cTpanully http.//learning-log.herokuapp.com/letmein/. lonxua 0ABUTHCS
00001IIeHHAsT CTPAHUIIA, KOTOPas He cOO0IIAaeT HUKAKOH KOHKPETHOM MH(bOpMaIii
o npoekre. Ecim ke Bbl I01IpoOyeTe IPUMEHUTD TOT e 3aIPOC ¢ JIOKAJIbHON Bepcueil
Learning Log no axpecy http.//localhost:8000/letmein/, noHua NOSABUTHCS CTaHAaPTHAS
crparwuia ommbku Django. TToyyaeTcss UMEHHO TO, YTO HYKHO: BLI Gy/IeTe TOMyJIaTh
conepsKare/bHble cooOIIeHns 00 ommbKax B IIpolecce paspaboTKU IPOEKTa, HO OrPaLITe
M0JTb30BaTe el OT KPUTUYECKON MHMOPMAIUU 0 KOJIe TPOEKTA.

Co3pgaHure cneumanmnsaMpoBaHHbIX CTPaHML, OWNMOOK

B riase 19 mbr HacTponsn npuioxenne Learning Log Tak, 4ToObI IIpU 3a11poce TeMbl
WJIU 3aIFCH, KOTOPAst €My He TIPUHAIJIEKUT, MOJIb30BaTe b mosyuan omubky 404. Be-
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POSITHO, BBI TAKKe CTATKUBAJINCH ¢ TiprMepaMu ommubok 500 (BHyTpeHHYe OmubKn).
Omnbka 404 06bIYHO O3HAYAET, YTO KO/ Django mpaBuiieH, HO 3allPAIMBAEMbI 0OBEKT
He cymiecTByert; ommnbka 500 06BIYHO 0O3HAYAET, YTO B HATMMCAHHOM BaMU KOJIE CYIIe-
cTByeT ommbKa (Hampumep, omubKa B GyHKIMU U3 views.py). B Hacrosiiee BpeMst
Django BosBparmaet oy 0600IEHHYO CTPAHUILY ONTHOKE B 0OEMX CUTYAIUSAX, HO MBI
MOZKeM HarmcaTh coOCTBeHHbIE M1a0a0HbI cTpanul ommnbok 404 1 500, koTopbie cooT-
BeTCTBYIOT 001eMy odopmieruio Learning Log. Ity mabioHbl I0IKHBI HAXOAUTHCS
B KOPHEBOM KaTaJiore mabJoHOB.

Co3pgaHue nosnb30BaTeNbCkux WwWabnoHoB

B nanke learning_log/learning_log co3naiite HOBYIO TIaniky ¢ umenem templates. 3atem
co3aiiTe HOBBIH (aitr ¢ mMeHeM 404.html:

404.html

{% extends "learning_logs/base.html" %}
{% block header %}

<h2>The item you requested is not available. (404)</h2>
{% endblock header %}

ITOT TPOCTOH MAGIOH TPEOCTABISIET Ty JKe WHGMOPMAINIO, YTO 1 0600TIeHHAT CTPa-
nuia ombku 404, HO ero oopMIIeHNEe COOTBETCTBYET OCTaIbHBIM CTPAHMIIAM CaiiTa.

Cosnaiite apyroii aiin ¢ umerem 500.html:

500.html
{% extends "learning_logs/base.html" %}

{% block header %}
<h2>There has been an internal error. (500)</h2>
{% endblock header %}
Hosble daitibl morpebytoT HeOONbIINX U3MEHEHHIT B Settings.py.

settings.py
TEMPLATES = [
"BACKEND': 'django.template.backends.django.DjangoTemplates"',

'DIRS': [os.path.join(BASE_DIR, 'learning_log/templates')],
'"APP_DIRS': True,

L
]

ITO M3MeHemHMe MPpUKas3biBaeT Django MCKaTh MabIOHBI CTPAHUI] OMUOOK B KOPHEBOM
KartaJiore mabIoHOB.

JlokanbHbIM MPOCMOTP CTPaHML, OLIMBOK

Ecin BbI XOTHTE TOCMOTPETD, Kak OY/yT BBITJISETH CTPAHUIIBI OITMOOK, B CBOEH crucTeMe
nepes; oTipaBKoil Ha cepsep Heroku, BaM cHavasia puaEeTCsl yCTAaHOBUTD B JIOKAJIBHBIX



462 Mnaea 20 ¢ OdopmneHne n pa3BepTbiBaHWE NPUIIOXKEHNS

HacTpPOIKax peskiM Debug=False, 4TOObI MOJABUTH BBIIAUY OTJIAI0YHBIX cTpanui] Django
1o ymoJrdanuto. /[Jist 9Toro BHeCUTe cieyonine u3MeHnenus B settings.py (yoeaurech
B TOM, YTO BBI paboTaeTe B 4acT settings.py, OTHOCSIIENCST K TOKATBHOM cpefie, — a He
TOH, KoTopas otHocuTcst K Heroku):

settings.py

# SECURITY WARNING: don't run with debug turned on in production!
DEBUG = False

ALLOWED_HOSTS = ['localhost']

Ecin DEBUG iprcBOeHO 3HaueHue False, B ALLOWED_HOSTS JI0JIKEH OBITh yKa3aH XOTsI Gbl
oznmn xoct. Tenepb 3apocuTe TEMY UJIN 3aITHCh, KOTOPAsA BAM He TIPUHA/IIEKUT, 4TOObI
yBUETh cTpaHuIly ommbOku 404. 3atem sanpocute Hecytectsytonmit URL-axpec (Ha-
npumep, localhost:8000/letmein/), aTobbl yBUeTh cTpanuily ommbru 500.

3aBepiuB MPOBEPKY, BepHuTe DEBUG 3HaueHue True, 4TOOBI IPOJOJIKUTD PazpaboTKy
Learning Log. (ITpocaemure 3a Tem, 4toObl HacTpoiika DEBUG cojiepskasia False B pasjeie
settings.py, oTHOCsTIIEMCST K pa3BepThiBanuio B cpene Heroku.)

NMPUMEYAHUE

CrpaHuua owmbku 500 He CopepXWT HWMKaKoW MHMOPMaUMM O TekylleM Monb3oBaTesnie, MOTOMY YTO
Django He BK/IOYAET KOHTEKCTHYIO MH(OPMaLMIO B OTBET NPU BO3HUKHOBEHWUM OLLINGKM cepsepa.

OTnpaBka naMeHeHui Ha Heroku

TeHepb H€O6XOZII/IMO 3aKpEINTb USMEHCHUA B mrabjone u OTIIPaBUTb X Ha Heroku:

©® (11_env)learning_log$ git add .

® (11 _env)learning_log$ git commit -am "Added custom 404 and 500 error pages."
3 files changed, 15 insertions(+), 10 deletions(-)
create mode 100644 learning_log/templates/404.html
create mode 100644 learning_log/templates/500.html

® (11 _env)learning_log$ git push heroku master

remote: Verifying deploy.... done.

To https://git.heroku.com/learning-log.git
2b34cal..a64d8d3 master -> master

(11_env)learning_log$

B rtouke @ BbIgaeTcs KoMaHza git add ., IOTOMY YTO B IIPOEKTe ObLIM CO3aHbl HOBbIE
(haiisbl, u Tenepb HYKHO NTpuKazaTh Git HauaTh OTCIEKUBAHUE HTUX (haliJIOB. 3aT€M Mbl
3aKpernisieM M3MeHeHust @ u oTrpasiisieM 0OHOBJIeHHBIH TpoekT Ha Heroku ©. Tenepb
CTpaHMIBI OIIUOOK UMEIOT TaKoe Ke 0(pOpMJIEHHE, KaK OCTalbHble CTPAHMIIBI CAliTa,
a IPUJIOJKEHNE BRITTISIUT OoJiee IPo(ecCuoHAIbHO TPYU BOSHUKHOBEHUU OTMTHOOK.

Mcnonb3oBaHne metoaa get_object_or_404()

Ha namubIit MOMEHT, eCJIM TT0Th30BaTeb BPYYHYIO 3aIIPaIiiBaeT HECYIIeCTBYONIYIO
TeMy WJIM 3aMUCh, OH moJydaer omubky cepsepa 500. Django neitaercst 0To6pasuTh
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CTPAHMUILY, HO HE pacliojiaraeT A0CTaTOuHON nHopMaIuei s 3TOro, 4To IPUBOJUT
k ommOke 500. Takas curyanust 6osee TouHO obpabaThiBaeTcst Kak omOKa 404, U 310
MOBe/ICHNE MOKHO Peajn30BaTh P MTOMOIIK BCIIOMOTaTeIbHOM QyHKIMU Django
get_object_or_404(). JTa (byHKuI/Iﬂ TIBITAETCS TIOJIYYUTD 3AIIPOIIEHHBIN 00BbEKT 13 6a3bl
MAHHBIX, & €CJIU TOT OOBEKT He CYIECTBYeT — HHUIMUPYeET uckodeHre 404. Mol M-
opTUpyeM 3Ty (HYHKITUIO B VIEWS.PY 1 NCITOJIb3yeM ee BMecTo get():

views.py

from django.shortcuts import render, get_object_or_404
from django.http import HttpResponseRedirect, Http404

@login_required

def topic(request, topic_id):

"""BbIBOAUT OAHY TeMy W BCe ee 3anucu.
topic = get_object_or_404(Topic, id=topic_id)

# MNpoBepka TOro, 4TO TemMa NPUHALNEXUT TeKylweMmy Mosb30oBaTesl.

Tenepp pu 3ampoce HecyliecTByoIieid TeMbl (Hanpumep, http.//localhost:8000/
topics/999999/) nosiBasierca crpanuna ombOku 404. Yto6bl pasBepHYTh 9TO U3MEHE-
He€, BBIIIOJHUTE 3aKPEILICHNE U OTIIPaBbTe npoekT Ha Heroku.

Tekywas paspaboTka

B03MO3KHO, BBl 3aX0THUTE IIPOAOIKUTD pazpaboTky Learning Log mocse ucxomHoi or-
MPaBKY JIAHHBIX Ha CEPBEP WJIM CO3/IATh U Pa3BEpPHYTh cOOGCTBEHHBIE MPoeKTh. CyIiie-
CTBYET JIOCTATOYHO YE€TKO OMPEIETEHHDIN MPOIece 0GHOBIEHHUS TPOEKTOB.

CHauasia Bce HeOOXOAUMbIE U3MEHEHUS BHOCATCS B JIOKAJIBHBIN TpoekT. Eciii nsmene-
HUS IPUBOJAT K IOSBJIEHUIO HOBBIX (haiinos, 1o6aBbTe a1 (hailjibl B perosutopuii Git
KOMaH/I0M git add . (He 3a0y/bTe TOUKY B KOHIIE KOMAH/IbI). DTa KOMaH/Ia HeOOX0IMMa
JUIs1 JII0OOTO M3MEHEHst, TPeOYIOINero MUTparui 6asbl JaHHBIX, TOTOMY UTO [T KAKIOH
MUTPAINU TeHepUPYeTCst HOBBIN (haiin Murparmm.

3aTeM 3aKpernuTe U3MEHEHMs B PEIO3UTOPUU KOMAH/IOM git commit -am "coobuenue".
Otrnpasbre usmenenns Ha Heroku komanoii git push heroku master. Eciiu Bbl iposein
JIOKQJIbHYI0 MUTPALUIO 6a3bl JAHHBIX, TaKkKe He0OXOAUMO IIPOBECTH MUTPALIAIO U /ISt
6a3bl JAHHBIX PA3BEPHYTOrO MPUIOKeHH. JINOO UCIIONb3YiiTe OAHOPA30OBYI0 KOMAHLY
heroku run python manage . py migrate, 1160 OTKpOIiTe yiaJleHHbII TEPMUHAIbHbII CEaHC
KOMaHJIOl heroku run bash 1 BBITIOJHUTE KOMaH/y python manage.py migrate. 3aTeM
[IOCETHTE CBOM IIPOEKT U YOEAUTECHh B TOM, UTO [IPe/IIojiaraeMble U3MEHEeHUsT BCTY N
B CUILY.

B aTOM TIpotiecce JETKo AOMYCTUTh OMUOKY, TaK YTO HE YAUBJISANUTECH, €CJIU UTO-TO
noiizer He Tak. Ecau koz He paboTaer, IpoaHaJIu3upyiiTe TO, 4TO OBLIO CIEJAHO, U 110-
npoOyiite Haiitu ommOKy. Ecimm HailT O1nOKy He yaaeTcs WK Bbl He MOKeTe IIOHATb,
KaK ee OTMEHHTb, oOpamiaiiTech K peKoMeHaalaM B npusiokenun B. He crecHsaiiTech
06pamaThCs 3a TOMOIIBIO: BCE OCTAIbHBIE YUUJIMCH CTPOUTD IMTPOEKTHI U 33/IaBajli TE JKe
BOIIPOCHI, KOTOPbIE BOSHUKHYT M Y Bac, TaK 4TO Bbl HaBEpHsIKa Haiiziere KOro-Huby /b,
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KTO COIJIaCUTCS 1oMoub. Pelenune Bcex BO3HUKaIOIMX HpO6]IEM TIOMOJKET pa3BHUBaTb
Ballll HaBbIKH /IO TOTO MOMEHTa, KOT/la Bbl HAYHETE CTPOUTDH COAEPIKaTe/IbHbIC, HA/IEKHbIE
IIPOEKTHI 1 OTBE€YATh Ha BOITPOCHI APYTUX JIIO[[Gﬁ.

MNapameTtp SECRET_KEY

Django ncnomp3yeT 3HaueHmne HacTpoitkn SECRET_KEY u3 chaiina settings.py /s peanu-
3aIK HEKOTOPBIX POTOKOJIOB GesonacHocTr. B Harem mipoekrte (aiin HacTpoek ObL
3aKPEIIEH ¢ BKJIOUEHIEM HACTPOUKYM SECRET_KEY. [IJist y4eOGHOTO POEKTa 3TOTO J10-
CTATOYHO, HO Ha peaJIbHOM caliTe ¢ HacTPOITKON SECRET_KEY cJIeyeT aeiicTBoBaTh GoJiee
OCTOPO’KHO. ECii BBI CTPOUTE ITPOEKT, TIPeIHA3BHAUYEHHBII /7T PeaIbHOIN 9KCILTyaTallnuu,
00s13aTeIbHO U3YYUTE BOIPOC, KaK MOBBICUTH GE30MaCHOCTh HACTPOIKN SECRET_KEY.

YpaneHue npoekTa ¢ Heroku

Ouemb MOIE3HO MHOTOKPATHO OTPAabOTaTh TIPOIECC PA3BEPTHIBAHUS HA OJHOM MPO-
eKTe UJIN CEPUU MAJIBIX ITPOEKTOB, YTOOBI MOJTYYUTh MIPECTABICHIE O PA3BEPTHIBAHUH.
OjiHAaKO BBI IOJKHBI 3HATH, KK YIAIUTH TIPOEKT TIOCIe pasdBepThiBanust. Heroku Takske
MOJKET OTPAHUYNBATH KOJINYECTBO OECTIIIATHO PA3BEPHYTHIX MPOEKTOB, 1 3arPOMOKIATD
YUYETHYIO 3aIiCh y4eOHBIMU TIPOEKTaMU HesKeJaTeabHo. Boiianre na Beb-caiit Heroku
(https.//heroku.com/), n BbI Gy ieTe TiepeHATIPABIEHBI HAa CTPAHUILY CO CITMCKOM TPOEK-
ToB. [T[esIKHITE HA TTPOEKTE, KOTOPBIN HY/KHO YAATUTH; OTKPHIBAETCST HOBAST CTPAHUIIA
¢ uropmarmeii o mpoekre. [llenknure Ha ceblike Settings, MPOKPYTHTE CITUCOK ¥ HATi-
JIUTE CCBUIKY JIst yiasienust mpoekta. OTMEHUTD yaeHue He yaactcst, mosromy Heroku
MPEJIOKUT MOATBEPANTD YAAJICHUE, IS Y€T0 BaM HY/KHO OYJIeT BPYYHYIO BBECTU HMSI
npoekrta. Ecam BBl ipeiounTaere pabotath B TEPMUHATBHOM PEKUME, TPOEKT TAKKE
MOKHO Y/IAJTUTH KOMAH/IOU destroy:

(11_env)learning_log$ heroku apps:destroy --app umsa_npusnoxeHus

31ech umMs_npunoxcenuss — UMs Balllero mpoekTa (HampuMmep, afternoon-meadow-2775
unu learning-log, eciim IPOEKT OBLT IepenMeHoBaH). Bam takyke 6yeT peioskeHo
CHOBA BBECTH UMsI [TPOEKTA, YTOOBI OATBEPAUTD YaJeHUeE.

NMPUMEYAHUE

Mpu yaaneHnn npoekta Ha Heroku ¢ nokanbHoi Bepcveli NpoekTa HUYEro He npoucxoamT. Ecnu HuKTo
He MCronb30Ban Ball Pa3BepHYTbI MPOEKT M Bbl MPOCTO OTpabaTbiBaeTe NPOLIeCC pa3BepTbiBaHUs, HUYTO
He MellaeT BaM yAanuTb CBOM NPOeKT Ha Heroku 1 pa3BepHyTb ero 3aHoBO.

YMPAXXHEHUA

20-3. bnor B UHTepHeTe: pa3BepHuTe NpoekT Blog, Hag KOTOpbIM Bbl paboTanu paHee, Ha cep-
Bepe Heroku. MpocneauTte 3a TeM, 4Tobbl HacTpoiika DEBUG nmena 3HayeHwue False, n uamenute
HacTpoliky ALLOWED_HOSTS, uTo6bl pa3BepHyTas konusi 6bina abcontoTHO 6e30macHoM.

20-4. bonbwe 404: dyHkumio get_object_or_404() Takxe cneayeT NPUMEHSTb B NpeacTaB-
nexHusx new_entry() u edit_entry(). BHecuTe uaMeHeHwusi, NpoTtectupyite ux Ha URL-apgpece
Buaa http://localhost:8000/new_entry/99999/ n ybeautecb B TOM, YTO MpU 3TOM BbIBOAUTCS
owmnbka 404.
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20-5. PacwmpeHHoe npunoxeHune Learning Log: pobaebTe npocTyto dyHKumio B Learning Log
(Hampumep, BbIBOA pacluMpeHHO MHbOPMaLmMM 0 MPOEKTE Ha AOMALLUHEN CTPaHWLE) U OTrpaBbTe
M3MEHEHVE B PasBEPHYTYIO KOMUIO. 3aTeM MOMpobyiiTe BHECTU GOSIEE CIIOXHOE M3MEHEeHUe —
HanpvMep, YTo6bl MOJb30BaTENlb MOT Ha3HaYWTb TeMy O6LIEAOCTYMHOW. [N 3TOro B MOAESb
Topic pobaBnsetca atpmbyT c umeHeM public (Mo ymonyaHuo OH gomkeH 6biTb paBeH False),
a Ha CTpaHuUy new_topic — 3/1eMeHT hopMbl, NMO3BONAIOLWMIA NPEBPATUTL JINUHYIO TEMY B ObLLe-
[OCTynHyto. [ocsie 3Toro NpoBeauTe MUrpaLyio NMpoekTa U nepepaboTanTe daiin views.py, YTo-
6bl Nto6as 06LleaoCcTynHas TeMa Takxke 6biia BUAMMON U ANst MOMb30BaTeNel, He MpoLLeaLnx
ayTeHTUbMKaumio. He 3abyabTe NpoBeCcTU MUrpaumio 6asbl AaHHBIX NOCE OTNPaBKM U3MEHEHW
Ha Heroku.

NTorun

B 2T0ii Ty1aBe BBl y3HAJM, KaK MPUAATH BallleMy IIPOEKTY MPOCTOiA, HO Tpodeccuo-
HAJIbHBII BHEITHUI BUJ TP 1ToMotu 6ubanortexku Bootstrap u nputosxkerust django-
bootstrap3. [Ipu ucnonbzoBaruu Bootstrap BeiGpaHHbie BaMu cTHIN OYAyT paboTaTh
OJIMHAKOBO TPAKTHUYECKU HA BCEX YCTPOUCTBAX, UCIIOJIB3YEMBIX JIJIsT PAOOTHI ¢ BAIIUM
IIPOEKTOM.

Bl ysHauu o mabaoHax Bootstrap u ncnosbzoBaiii mabiioH Static top navbar pist cos-
nanus mpoctoro opopmienus Learning Log. Bel nayuunanch ucnosib30BarTh 3J€MEHT
jumbotron /it BUSYaJIbHOTO BBIJIEJIEHUST COOOIIECHMI JOMAIITHEN CTPAHUIIBI 1 Y3HAJIH,
KaK OPraHn30BaTh eIMHOE CTUIeBOe OopMIIeHNE BCEX CTPAHUI] HA caliTe.

B nociiesiteit vacTu mpoekTa BbI Y3HAIN, KaK PA3BEPHYTH MPOEKT Ha cepBepax Heroku,
4T00BI ¢ HUM MOT paborars J060ii kemaonuil. Bor cosmanu yuernyto samuch Heroku
1 YCTAaHOBUJIA HHCTPYMEHTBI, YIPOIIAOIIIE TIPOIIECC Pa3BePThIBAHNI. Bbl HCIIOIb30BATT
Git st 3akperieHrst pabouero MPoeKTa B PEMO3UTOPUH U OTTIPABUIIN PEITO3UTOPUI
Ha cepsepbl Heroku. HakoHell, BbI y3HAIU, KaK 3all[UTUTD TPUJIOKEHNE, BKITIOUNB PEKIM
DEBUG=False Ha paboTaioreM cepBepe.

Wrak, pabora wax Learning Log 3akoHueHa, 1 BbI MOJKeTe B3SThCST 32 TIOCTPOEHNE COO-
CTBEHHBIX TIPOEKTOB. HauHuTe ¢ MPOCTHIX MPUITOKEHWIT U YOEAUTECH B TOM, UTO TIPUIIO-
JKeHe 3apaboTao, pesk/ie YeM HAPAIUBATE CJIOKHOCTD. I1yCcTh Batite obydenie GyeT
WHTEPECHBIM — U YIAYU € BAITMHU COOCTBEHHBIMHU TPpoeKTamu!



[lpnnoxeHue A.
YcTaHoBKa Python

Python cyiecTByer B HECKOJIBKUX PasHbIX BEPCHUSIX, C PasHBIMU BapHaHTaMU KOH(M-
Typanuy B KaKI0H OTIEpaIlnOHHON crcTeMe. DTO TIPUIOKEHNE TIPUTOANTCS BaM B TOM
cryvae, ecJIu OIrcanue u3 rasbl 1 He cpaboTasIo WIIN BbI 3aXOTUTE YCTAHOBUTD JAPYTYIO
Bepcuio Python BMecTo TOIi, KOTOpas MOCTaB/ISAIACH € Ballleil CUCTEMOI.

Python B cucteme Linux

Python BKJTIOYaETCS IO YMOIYAHUIO TIOUTH B KAsKYIO CUCTEMY Linux, HO BO3MOJKHO, BbI
3aXOTHUTE UCIIOIB30BaTh APYTYIO Bepcuio. B TakoM cirydae cHauasa onpesesnTe, Kakast
Bepcust Python yike ycranosiema y Bac.

OnpeaeneHne ycTaHOBIEHHON BepCUm

OTKpOﬁTe TEPMHHAJBbHOE OKHO 1 BBEAUTE CJICAYIONYIO KOMaH/Yy:

$ python --version
Python 2.7.6

PesysibraT mokasberBaeT, 4To 110 YMOJTUYAHUIO UCTIONb3yeTcst Bepeud 2.7.6. C apyroii
CTOPOHBI, B CHCTEME TakyKe MOsKeT OBITh ycTarnoBieHa Bepenst Python 3. Jlist mpoBepkm
BBEJIUTE CJIEYIONIYI0 KOMAHIY:

$ python3 --version
Python 3.5.0

OkasbiBaercst, Bepcust Python 3.5.0 Toke ycranosiena. JKemategbHO BBIIOJTHUTH 00€
KOMAaH/Ibl, TIPEK/IE YeM TIBITATHCSI YCTAHOBUTD HOBYIO BEPCHIO.

YcraHoBka Python 3 B Linux

Econ y Bac He ycranosiena Bepcuist Python 3w BbI et yeraHoBUTh 60Jee HOBYIO
Bepcuio Python 3, 310 nesiaercst GyKBasbHO B HECKOJIBKUX CTPOKAX. M bl BOCIIOJIb3YeMCsT
naketoM deadsnakes, yIIpOIIAOIINM YCTAHOBKY HECKOIbKUX Bepcuil Python:

$ sudo add-apt-repository ppa:fkrull/deadsnakes
$ sudo apt-get update
$ sudo apt-get install python3.5

I1u KoMaH/Ibl ycTaHasmBaoT Python 3.5 B Baeii cucreme. Crienytonmii Ko 3aiycKaer
TepMUHAIBHBIN ceanc ¢ Python 3.5:
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$ python3.5
>>>

ITa KOMaH/la TakKe 4aCcTO UCIOJb3YyeTCsl IPU HACTPOIKE TEKCTOBOTO PelakTopa
st Hanncanust Koia Python 3 u mpu 3amycke mporpaMm 13 TepMUHATLHOTO OKHA.

Python B OS X

SIswik Python yske ycranossen B 6ogbimHeTBe cucteM OS X, HO BO3MOKHO, BbI 3aX0TH-
Te UCII0JIb30BaTh IPYTYIO BEPCHUI0. B TakoM ciryyae cHauasa OnpeienTe, Kakast BepCust
Python y:xe ycranoBsieHa y Bac.

OnpeneneHne yCTaHOBIEHHON BEPCUM

OTKpoiiTe TepMUHATBHOE OKHO U BBEAWUTE CJAEAYIONTYTO KOMAHILY:

$ python --version
Python 2.7.6

Taxske cTOUT MOMPOOOBATH BBITIOIHUTH KOMAH/Y python3 --version. Ckopee Bcero,
BbI T10JIyunTE coobiienune 06 ommbKe, U BCe jKe CTOUT IIPOBEPUTH — BO3MOJKHO, HY KHASI
BEPCHUST yKe YCTAaHOBJIEHA.

Mcnonb3oBaHne Homebrew ans ycraHosku Python 3

Ecsm y Bac ycraHosieHa Tosibko Beperst Python 2 wm crapas Bepeust Python 3, st yera-
HOBKU 1ocsieiHelt Bepeuu Python 3 MoxkHO Bocosib3oBathest maketom Homebrew.

YctaHoBka Homebrew

Tax kak Homebrew sasucut ot makera Apple Xcode, oTkpoiiTe TepMIUHATBHOE OKHO
U BBEJIUTE CJIEIYIONIYI0 KOMaHY:

$ xcode-select --install

BBeauTe NOATBEPKAEHNS B OTKPHIBAIOIIUXCS AUAJIOTOBBIX OKHAX (9TO MOKET 3aHATDH
HEKOTOPOE BPEMS B 3aBUCHMOCTH OT CKOPOCTH TIOAKIIOUEHHs ). 3aTeM yCTaHOBUTE
Homebrew:

$ ruby -e "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/
master/install)"”

ATy KOMaHIy MOKHO HailiTH Ha OCHOBHOI cTtpanuie caiita Homebrew no axpecy
http.//brew.sh/. Obpature BHUMaHKe Ha pobes Mexay curl -fssL u URL-axpecom.

NMPUMEYAHMUE

Kntoy -e B 3TOW KOMaHAe mpukasbiBaeT Ruby (A3bIk MpOrpaMMMpOBaHWUs, Ha KOTOPOM HamMcaHa mpo-
rpaMmma HOmebreW) BbINOJIHNTb 3arpy)KaeMb|17| KoA. Takue KOMaHAbl AO0J1XHbI UCMNOJ1Ib30BAaTbCA TOJIbKO
C AOBEPEHHBLIMU UCTOYHUKaMN.

Yr0o6br yOEAUTHCS B TOM, UTO ycTaHOBKa Homebrew mpoiiia ycremHo, BIIIOJTHUTE
CIJIETYTOTTYI0 KOMAH/TY:
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$ brew doctor
Your system is ready to brew.

ITOT pe3yabTaT 0O3HAYAET, YTO BCe TOTOBO s YCTaHOBKM HakeToB Python yepes
Homebrew.

YcraHoBka Python 3

Yro6bl ycTaHOBUTH HOBEITyI0 Bepcuio Python 3, BBeiuTe CaeyIonyo KOMaHIy:
$ brew install python3

[l TpoBepKM yCTAaHOBJIEHHON BEPCUH UCTIOIB3YETCS CIeyIoniast KOMaH/a:

$ python3 --version
Python 3.5.0
$

Tetepb BbI CMOJKETE 3allyCTUTh TEPMUHANBHBIN ceanc Python 3 komaHzo0it python3,
a Takyke BOCMOIH30BAThCS KOMAHION python3 /IIst HACTPOWKM TEKCTOBOTO PEAKTOPA,
uro0bI IporpamMmbl Python sanyckanuch 8 Python 3 Bmecto Python 2.

Python B Windows

Python o6orato #e BRTOYaeTcst B yecranoBky Windows o yMoqaHuio, U Bee jKe BaM
CTOUT IIPOBEPUTH, prcyTcTBYeT i Python B Baeil cucreme. OTKpoiiTe TepMUHAIBHBIIT
ceanc — MIEJKHUTE MPABOii KHOITKOI MBI Ha pabodeM cToJie, yaepKuBas kaasuiry Shift,
u BeiGepuTe Komanry Open Command Window Here . Takske MOKHO OTKPBITH OKHO KOMAH/IO#1
MmeHro Myck (Start). B oTkpbiBIIeMcst TEPMUHAIBHOM OKHE BBEJIUTE CJIEAYIONTYI0 KOMAH/LY:

> python --version
Python 3.5.0

EcJit BbI TIOJTyYHIINd TaKO# Pe3yIbTat, 3HAUUT, si3blk Python yike ycraHOBJIEeH B Batieil
crcteme (XOTSI BbI, BO3MOYKHO, 3aXOTUTE YCTAHOBUTH HGoJiee HOBYIO BepcHio). Eciti Bor
nosryuTe coobienue 06 ommbKe, TO BbI JOJIKHEI 3arPY3UTh U yCTaHOBUTL Python.

YcraHoska Python 3 B Windows

Otkpoiite crpanuiy http.//python.org/downloads/ v mejlkHuTe Ha HYKHOI BepcUn
Python. 3arpysure nmporpaMMy yCTaHOBKH, a TIOCJIe 3aIlyCKa HEIIPEMEHHO YCTAHOBUTE
daazxok Add Python to PATH. 9To meaercst [t TOro, 4ToObl BbI MOTJIM MCIIOJIb30BATh
KOMaH/y python BMecTO BBOJA MOJTHOTO My TH K MPOrpaMmMe python, 1 BaM He MTPUIETCst
U3MEHSITh [IepeMEHHbIe OKPYKEHUsI Balllell CHCTEMbl BPYYHYI0. 3aBEPIINB YCTAHOBKY
Python, BBeinTe KOMaHIy python --version B HOBOM TepMHUHAILHOM OKHe. Ecii Ko-
MaH/[a paboTaet, 3HAUUT, BCE C/IEJTAHO BEPHO.

Mouck nHTepnpetatopa Python

Eciu nipocrast koMata python He paboraer, Bbl 10JKHBI coobiuTh Windows, e ciie-
ZyeT uckath uHTEepnperaTop Python. Utobsl HaiiTu ero, oTkpoiite cogepsxumoe aucka C
1 HaliiuTe manky, uMs KoTopoit HaunHaetcst ¢ Python (monpo6yiite BBecTH csi0BO python
Ha nanesm norcka [Tposogauka Windows). OTkpoiite manky u Haiiaure daiin ¢ nve-
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HeM python B HuzkHeM peructpe. [llekHUTE TPAaBON KHOMKOM MBIIIK Ha 3TOM (haiiie
u BbIGepuTe KomMany CBocTBa (Properties); myTh K atomy aiiny Gyser otodpakarhest
o1 3aroJI0BKOM Pa3meleHue (Location).

B TEPMUHAJIBHOM OKHE I/ICHO]IBByfITe ITyTb JIA TOATBEPIKACHU A YCTaHOBHCHHOﬁ BEpCUM:

$ C:\\Python35\python --version
Python 3.5.0

BkntoyeHune Python B nepemeHHyto PATH

BBoauTh MOJHBIA Ty Th KaKIBIH Pas, KOrAa Bbl 3aX0TUTE OTKPBITh TepMuHaa Python,
JIOBOJIBHO YTOMHUTEJIbHO, I09TOMY MbI JOOABUM 9TOT IIyTh B CUCTEMHOE OKPYsKEHUE,
4yTOOBI BHI MOIJIM MCIIOJIb30BaTh KOMaHIy python. Ecim BbI mienknyan Ha duaxke Add
Python to PATH Bo BpeMst yCTaHOBKH, 9TOT IIar MOKHO Tporryctuthb. OTKpoiiTe [lanemn
yIIpaBJIeHUs CBOEil cucTeMbl, BriGepuTe Kareropuio Cucrema v 6esonacHocTb (System and
Security), 3atem BbiOepuTe Cuctema (System). Illeskuure Ha ceblike JOMNONHUTENbHbIE
napameTpbl (Advanced System Settings). B oTkpsIBIIeMcsT OKHe MIETKHUTE Ha KHOKE
MepemeHHble cpeapl (Environment Variables).

B 1ios1e CuctemMHble nepemeHHble (System variables) naiiiure nepemennyio ¢ umenem Path.
[IlenrxauTe Ha kHOMKE Edit. B oTKpBIBIIEMCS OKHe MeIKHUTE Ha Toje Variable value
U IIPOKPYTHUTE €T0 /10 IPABOro Kpasl KiaaBullieil —. By/ibTe BHUMaTeIbHBI — BBI HE J0JIK-
HbI 3aMEHUTDb CYIIECTBYIOIEE 3HaUYEHUE; €CJIN ITO HpOHBOfI[[eT, HICJIKHNTE Ha KHOIIKe
Cancel n moBTOopuTe MOMBITKY. /lTo6aBbTe TOUKY € 3aISATOH U MyTh K (haiimy python.exe
B CYIIECTBYIONLYIO IIePEMEHHYIO:

%SystemRoot%\system32\...\System32\WindowsPowerShell\v1.0\;C:\Python34

3akpoliTe TepMUHAJbHOE OKHO U OTKPOIiTe HOBOe. HoBoe cojiep:kuMoe 1iepeMeH O
Path Oymer 3arpyskeHo B TepMUHAJIbHOM ceaHce. Tereppb Ipu BBOJE KOMaH/IbI python
--version zamyckaercst Bepcust Python, koropas Tosbko uTo Obliia 3a4aHa B IepeMeH-
HOI Path. Termepb BB MOKETE 3aMTyCTUTh TEPMUHAIBHBINA cearc Python, mipocto BBesist
KOMaH/y python B KOMaH/IHOH CTpOKe.

Kntouesble cnoBa M BCTPOEHHbIE yHKUuKM Python

Python cozmepsurt testbiii HabOP KIOYEBBIX CJIOB 1 BCTPOEHHBIX (hyHKIMIL. [ToMHITE O HEX,
BBIOHPAst UMeHa TiepeMeHHbIX. OfIHa U3 THITMYHBIX TIPOOJIEM TPOrPAMMUPOBAHUS — BBIOOD
XOPOIIUX UMEH MePEeMEHHBIX, KOTOPBIE JA0JKHBI OBITh JOCTATOYHO KOPOTKMI 1 COJIEPIKa-
tenbHbIMI. OIHAKO B KauecTBe MMEH HEMb3s1 MCIOJIb30BaTh KinodeBbie ciosa Python, a Taxske
MMeHa BCTPOeHHBIX (pyHKImi Python, moTomy 4o 9TO IPUBEIET K 3aMeIieHN0 (DYHKIUIA,

B atoMm paszesie mepeuriciensr KodeBbie croBa Python m nmera BeTpoeHHbIX hyHKITHI,
4TOOBI BBI 3HAJIN, KAKUX UMEH CJIe1yeT u3berarb.

Kntouesble cnosa Python

Kasknoe kioueBoe €I0BO U3 CIAEAYIONIErO CIUCKA UMeeT KOHKPETHBIH CMBICJ B TIPO-
rpammax Python. TIpu mombITKe HCIIO/IB30BATh STU CJI0BA B KAUECTBE UMEH MePEMEHHBIX
MPOU30H/ET OMNOKA.
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False class finally is return
None continue for lambda try
True def from nonlocal while
and del global not with
as elif if or yield
assert else import pass

break except in raise

BcTpoeHHble dyHkummn Python

Ecym Bor HCIIOJIb3YyEeTE ]IIO6yIO N3 CaeAYIOINX BCTPOCHHDBIX (l)yHKL[I/Iﬁ B Ka4ueCTBE UMEHU
HepeMeHHOI'/)I, 9TO IMPUBE/IET HE K OU_II/I6K€, a K UIBMEHEeHUIO TTOBEJeHNS 9TOM (bYHKHI/II/IZ

abs() divmod() input() open() staticmethod()
all() enumerate() | int() ord() str()
any() eval() isinstance() pow() sum()
basestring() execfile() issubclass() print() super()
bin() file() iter() property() tuple()
bool() filter() len() range() type()
bytearray() float() list() raw_input() | unichr()
callable() format() locals() reduce() unicode()
chr() frozenset() long() reload() vars()
classmethod() | getattr() map() repr() xrange()
cmp() globals() max() reversed() zip()
compile() hasattr() memoryview() | round() __import__ ()
complex() hash() min() set() apply()
delattr() help() next() setattr() buffer()
dict() hex() object() slice() coerce()
dir() id() oct() sorted() intern()
NMPUMEYAHME

B Python 2.7 print sBnsieTcs knoyeBbIM CNOBOM, a He dyHKkumeln. Kpome Toro, B Python 3 dyHkums
unicode() HegocTyrnHa. Hu OAHO M3 3TWX CIOB He [O/HKHO WCMONb30BaThCsl B KauyecTBE MMEHW nepe-
MEHHOM.



[TpunoxxeHue b.
TeKCToBble pedakTopbl

[TporpaMMUCTBI TIPOBO/IAT MHOTO BPEMEHU 32 HAITMCAHUEM, YTEHUEM U PElaKTUPOBA-
rreM kojia. OueHb BaskKHO, 4TOOBI B UCIOTB3YEMOM TEKCTOBOM pPelakTope sTa pabora
BBITIOJTHSIACH TI0 BOBMOKHOCTU 2 PeKTUBHO. ID(DEKTUBHBIN PEJAKTOP JO0JKEH BbI-
JIeJIATh CTPYKTYPY KOZa, YTOObI Bbl MOIJIM OOHAPYKUTH TUIIMYHbIE OIMUOKU BO BpeMs
pabotel. Takike pefakTop MOKEH MOIEPKUBATD ABTOMATUYIECKYIO PACCTAHOBKY OT-
CTYTIOB, MAPKEPBI /7 0003HAYECHUS JIIUHBI CTPOKY M KOMOUHAIMN KJIABUIIT JIJIS 9aCTO
BBITIOJIHSEMBIX OTTepaIiiii.

HaunnaromeMy TporpaMMICTy PEKOMEHAYETCS UCIOAb30BATh PEIaKTOP, KOTOPBIH
MO//IEPsKUBAET Bee 9TH (DYHKITHM, HO He co3/iaeT mpobiieM Ha HadaabHOM arare. Takske
JKeJIATeJIbHO KOe-4TO 3HATh 0 GoJIee CJOKHBIX PEIAKTOPAX, YTOODI BbI MOHUMAJIH, B KAKON
MOMEHT MOKHO 33[yMaThCs HaJ[ TEPEXO/IOM.

MpbI paccMOTPUM COBPEMEHHBIE PETaKTOPHI /IJISI BCEX OCHOBHBIX OITEPAITOHHBIX CUCTEM:
Geany 1 HOBUYKOB, paboraomux B Linux u Windows, u Sublime Text masa OS X
(xots1 aTOT pegakrop takxke pabdoraer B Linux u Windows). Tak:ke Mbl paccMOTpUM
IDLE, pemakTop, KoTopbiii mocrasisercs ¢ Python mo ymosuanuio. HakoHetr, Mbl
paceMoTpuM Emacs 1 vim — J[Ba CJIOJKHBIX PeaKkTopa, O KOTOPBIX BbI OyjgeTe 4acTo
CJIBIIIATD, KOrga Oygere IPOBOANUTDL OOJIbIe BpEMEHH 3a IIPOrpaMMUpOBaHueM. Mbl
ncnoJsbdyeM hello_world.py B kauecTBe mpumepa 1 3allyCTUM 3Ty IIPOrPaMMy B KaKJI0OM
penaxkTope.

Geany

Geany — 1IpoCTOil TEKCTOBBIN PelaKTOP, KOTOPBII MO3BOJISIET 3AIIYyCKATh MTOYTU BCE
MpOrpaMMBbl TIPsIMO U3 pefraktopa. Kpome toro, Geany BBIBOJIUT Pe3yabTaThl B TEPMU-
HAJBHOM OKHE, 4TO TIOMOKET BaM OCBOUTE PaboTy B TEpMUHAJIE.

YcraHoBka Geany B Linux

B Gonpimuncrse cucreM Linux ycranoska Geany BBIITOJIHIETCS OLHOI CTPOKOI:

$ sudo apt-get install geany

Ecsin B crcteMe yCTaHOBJIEHO HECKOJIBKO Bepcuil Python, Heo6XouMo HACTPOUTH
Geany 1 UCII0JIb30BaHUs paBUiibHOI Bepenn. Otkpoiite Geany, BeiGepuTe KOMaHLY
File » Save As u coxpanure 1myctoit ¢aiin non umenem hello_world.py. Beenute cieny-
IOTIYIO CTPOKY B OKHE PeaKTOpa:

print("Hello Python world!")
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OTkpotiite okHo Build » Set Build Commands. B okne npuBenenns komanb Compile
n Execute, ps11oM ¢ KakIbIM U3 KOTOPBIX pacriosaraercss komania. Geany rpejrosara-
€T, YTO MPABUJIBHON KOMaH/ION B KayK/IOM cJIydae siBjsieTcst python, Ho eciii B cucteme
JOJIZKHA MCIIOJIb30BaThCsl KOMaH/a python3, HacTPONKY HeoOX0IMMO U3MEHUTh. BBeaure
B miosie Compile ciiery ol TeKCT:

python3 -m py_compile "%f"

Komana foJkHa ObITh BBE/IeHa TOYHO B TAKOM Bujie 6e3 Majieiiux usMmenenuit. ITpo-
CJIEINTE 3a TIPABUILHOCTHIO PETUCTPA CUMBOJIOB M PACCTAHOBKY TIPOGEIIOB.

Komana Execute n1oJi;KHA BBITJISIIETD TAK:

python3 "%f"

U cHOBa TIATENLHO TIPOBEPHTE MPOOETIBI 1 PETHCTP CUMBOJIOB.

YcraHoBka Geany B Windows

ITporpammy ycranoBku Geany anst Windows MOKHO 3arpysuth 10 ajgpecy
http.//geany.org/. lenkuure B cTpoke Releases meHio Download u HaiiuTe makeT
geany-1.25_setup.exe (usin 9T0-HUOYIb B HTOM POjie). 3allyCTUTE TPOTPAMMY U TIO/-
TBEP/IUTE BCE 3HAYEHUS 110 YMOJTIAHNIO.

Ortkpoiite Geany, BeiGepute komanzty File » Save As 1 coxparuTe mycToii paiisr moj nume-
neM hello_world.py. BeeauTe cienyioniyio CTpoKy B OKHe pe/lakTopa:

print("Hello Python world!")

Ortkpoiite okHo Build » Set Build Commands. B okne conepskarcs rmosst Compile u Execute,
PSIIOM € KaK/IbIM M3 KOTOPBIX pacioJiaraercss komanza. Kaxzaas koMana J1oJKHa Ha-
YUHATBLCS ¢ python (B HIDKHEM peructpe), Ho Geany He 3HaeT, T7ie B Ballleii cucreMe Xpa-
HuTcst mporpamma python. ITyTh K Heit He0OX0IMMO 106aBUTH B HAYAJIE TEPMUHATIBHOTO
ceatca. (Bbl MozkeTe 1IpoIyCTUTD 9TH JIEHCTBUS, €CJIU Bbl HACTPOUJIU TIepeMeHHYI0 Path
TaK, KaK OIK1CAHO B MPUJIOKeHUHN A.)

B monssx Compile u Execute BBeiTe IMCK 1 TYTh K KATAJIOTY, B KOTOPOM HAXOIUTCS TIPO-
rpamma python. Komanza Compile go/;KHA BBITJISIETH IPUMEPHO TaK:

C:\Python35\python -m py_compile "%f"
Bosmoskto, B Batein cucreme 1yTh 6y[[eT HEMHOTI0 JIPYTUM, HO PETUCTP CUMBOJIOB U IIPO-
6eJIbI JTOJIZKHDBI BBITJIAZIETh TOYHO TaK, KaK ITIOKa3aHO BBIIIIE.
Komanza Execute noJiKHA BBITJISIIETH TAK:

C:\Python35\python "%f"

W cHoBa TIATEILHO TIPOBEPbTE MPOGEsbl U PErucTp cUMBOJIOB. Kora HacTpoiika Ko-
MaHj[ OyzieT 3aBepiiena, mejakHute Ha kHorke OK. Teneppb Baim mporpamMMBbl JIOJKHBL
3aryckarbest 6e3 mpobieM.
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3anyck nporpamm Python u3 Geany

CyrecTBytOT TpH criocoba 3arycka mporpamm us Geany. Yrobsl samycruts hello_world.py,
BeIOEpUTE B MEHIO KOMaHy Build » Execute, 1eJIKHUTE Ha KHOIIKE ¢ HIECTePEHKAMU HJIK
Haxkmute kiaasuiny F5. Ilpu 3amycke hello_world.py Ha skpaHe mosBiseTcd TePMAHATLHOE
OKHO CO CJIE/IYIOTITM BBIBOJIOM:

Hello Python world!

(program exited with code: ©)
Press return to continue

Hactpoika Geany

Terneps M HacTporM Geany, 9To6BI pAOOTa TIPOXOMIIIA ¢ MAKCHMATBHON 9(h(HeKTUBHO-
cTb10. /17151 9TOr0 Mbl HacTPOUM (DYHKIIUU, YIIOMSIHYTbIE B Hayasle IIPUJIOKEHUS.

Mpeobpa3oBaHve Tabynaumii B npobersbi

Yepesosanue CUMBOJIOB TaOyJIAIMK U TPOGEITOB B KOJIE MOKET CO3/1aTh TPOGJIEMbI
B porpammax Python. Yto6er npoBeputh HacTpoiiku orcTynos B Geany, BoiGepure
KoMany Edit » Preferences » Editor » Indentation. 3amaiite mipuny TabyJisiiiun paBHOi 4
u BoiOepurte B moJie Type 3HaueHue Spaces.

EcJiu B Batieii iporpaMme TadyJ ISy 4epeyioTcst ¢ mpodesiaMu, Bbl MOKETe mpeodpa-
30BaTh Bee TabyIIstiny B ipobOeibl KoMan ol Document » Replace Tabs by Spaces.

Bbi6op MHAMKATOpPA ANIMHBI CTPOKU

B 6osbIMHCTBE PEAKTOPOB CYIIECTBYET BO3MOKHOCTD HA3HAYEHST BU3YATIbHOTO MIPU3HAKA
(06BIYHO BEPTUKAIBHOM JIMHIN ), 0G03HAYAIOIIETO PEKOMEH/LYEMYIO JUIMHY CTPOKU. TO-
ObI BKJIFOYHTH 9Ty BO3MOKHOCTB, BeiGepuTe KomMaHy Edit » Preferences » Editor » Display,
u ybepurech B TOM, 4TO haiaskok Long line ycranosisien. 3atem ybeuTech B TOM, 4TO
B rtoste Column 3aano 3HaYenue 79.

PaccTtaHoBKka 1 OTMeHa OTCTynoB B 6110Kax

Y106bl BKJAWYKUTH OTCTYN B OJIOKE, BBIAEIUTE KOJ U BbIOEpUTE KOMAHIY
Edit » Format » Increase Indent win naxmute Ctrl+1. UT06bI yOpaTh OTCTYII B OJIOKE, BbI-
6epure komany Edit » Format » Decrease Indent uau naxmure Ctri+U.

MpeobpaszoBaHue 610KOB B KOMMEHTapWi

YT006bI BPEMEHHO UCKIIOYUTD OJIOK KOJIa U3 IIPOTPAMMbI, Bbl MOKETE BBIACIUTH OJIOK
U 3aKPbITh €r0 KOMMeHTapyeM, 4ToObl naTeprnperarop Python urnopuposan ero. Boi-
Gepute komany Edit » Format » Toggle Line Commentation (Ctrl+E). CTpoku moMedarTcst
CIIEIMAIBHOI MTOCIIEI0BATENbHOCTBIO (#~), YKa3bIBaIOIIeH, YTO 9TO He 0OBIUHBIIH KOM-
MmenTapuii. Korma Bol 3axoTuTe BepHyTh OJI0K B IIPOIPAMMY, BBIAEINATE €I0 U BhIOEpUTE
Ty Ke KOMaH/y.
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Sublime Text

Sublime Text — mpocToil TEKCTOBBIN PEaKTOP, KOTOPBI JTETKO YCTAHABINBAETCS
B OS X (¥ BO MHOTHX JIPYTUX CUCTEMAX) U TT03BOJISIET BBITIOJHATH TIOUTH BCE MTPO-
rpaMMBbl IPIMO u3 penaktopa. OH Takske BBITOJHIET Ball KOJ B TEPMUHATbHOM
cearice, BcTpoeHHoM B okHO Sublime Text, 9T0O ympotaeT mpocMOTp pe3yabTaToB.
IMonutuka nureHsuposanuss Sublime Text Gosee yem gubepaibHa: BbI MOKETE
GecriaTHO MOJb30BATHCS PEAAKTOPOM CKOJIb YTOAHO JI0JTO, HO aBTOp Tpebyer
mpUOBPECTH JUIEHIUIO, €CJU TPOTPAMMa BaM MOHPABUIACH M BBl COOMPAETECh MC-
MOJB30BaTh ee B Oyayiiem. Mot 3arpysnum Sublime Text 3 — HoBelinyio Bepcuio Ha
MOMEHT HAIIMCAaHUs KHUTH.

YctaHoBka Sublime Text B OS X

3arpysure nporpammy yeraHoBku Sublime Text 110 agpecy http.//www.sublimetext.com/3.
ITepeiianTe MO cehlIKe 3arpy3Ku U BeIGepuTe Iporpammy yeranosku st OS X. Koria
oHa OyzieT 3arpysKeHa, OTKPOUTe MporpaMmy U TiepeTariute 3Hadok Sublime Text B mar-
Ky Applications.

YctaHoBka Sublime Text B Linux

B 6osbiinHeTBe cucreM Linux pegakrop Sublime Text mpolie Bcero ycraHaBIMBaeTcst
13 TEPMIHAJIBHOTO CeaHca:

$ sudo add-apt-repository ppa:webupd8team/sublime-text-3
$ sudo apt-get update
$ sudo apt-get install sublime-text-installer

YctaHoBka Sublime Text B Windows

3arpysure nporpammy ycranosku st Windows 1o agpecy http.//www.sublimetext.
com/3. 3amycTuTe MPorpaMMy yCTaHOBKH, U pefiaktop Sublime Text mosuTcst B MeHI0
Myck.

3anyck nporpamMm Python B Sublime Text

Ecuu BbI ucniosibyere Bepeuio Python, BKioueHHy 0 B IOCTaBKy CUCTEMBI, CKOPee Bee-
ro, BbI CMOKETE 3aIlyCKaTh IIPOrpaMMbl 63 M3MeHeHUsT KaKUX-1100 HacTpoek. YToObl
3aIyCTUTh IPOrpaMMbl, BbiGepuTe KoMaHay Tools » Build uaun Haskmute Ctrl+B. Korga
BbI 3amyckaete hello_world.py, B HuskHeil yactu okHa Sublime Text 10/KHA TOSABUTHCS
[aHeJIb TEPMUHAJIA CO CJEYIONINM BbIBOJIOM

Hello Python world!
[Finished in ©@.1s]
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Hactpoinka Sublime Text

Ecsm B Barmeii cucteMe ycTaHOBIEHO HeCKOAbKO Bepcuit Python wan Sublime Text
He 3aiyckaer nporpammbl Python aBromaruaeck, nmpujercst Buecty naMenenst B haii
koudwuryparmn. Cnaganra HeoOXOMMMO Y3HATH TTOJTHBIH MyTh K wHTepIpeTaTtopy Python.
B Linux 1 OS X BBezmTe CeyonIyo KOMaH/Iy:

$ type -a python3
python3 is /usr/local/bin/python3

3amenuTe python3 KOMaHI0ii, KOTOPYIO BbI OOBIYHO MCIIOJIB3YETe IS 3aMyCKa TEPMU-
HAJIBHOTO CeaHca.

Ecom Bor paboraere B cucreme Windows, obpariaiitech k pasjesy «¥Ycranoska Python 3
B Windows» Ha c¢. 466, B KOTOPOM paccKa3aHo, KaK HAUTH IIyTh K MHTEPIIPETATOPY
Python.

Teneps orkpoiire Sublime Text u BoiGepuTe kKomarxy Tools » Build System » New Build
System, KoTopasi OTKPBIBAET HOBBIN KOH(UTYPAITMOHHBIHN (hailn. Y aanTe Texyiiee co-
JIEPAKUMOE M BBEJIUTE CJIEAYIONINI (pparMenT Ko/a:

Python3.sublime-build
{

}

Irot Koz nprkasbiBaeT Sublime Text Ucmoab30BaTh KOMaH/Ly python3 MIPH BBIMOJTHEHIN
TEKYIIETO OTKPBITOTO (haiiia. Y 6eiuTech B TOM, UTO BBI UCIIOJIB3Y€ETE Iy Th, OIPE/IEIICH-
HBII Ha npeabiayieM mmare (B8 Windows ato myTh C:/Python35/python win uto-HUGY b
B aTOM pojie). Coxpanute aiin mox mmenem Python3.sublime-build B katasore 1o ymou-
JaHUt0, KOTOPbIi oTKpbiBaeT Sublime Text mpu BeIGOpe KOMaH/IbI Save.

"emd": ["/usr/local/bin/python3", "-u", "$file"],

Ortxpoiite daiin hello_world.py, BeiGepure Komat;ty Tools » Build System » Python3, a satem
Tools » Build. BeiBoz oiKeH 0ToOpaskaThesl B TEPMITHAJIE, BCTDOEHHOM B HUMKHEN 4acTh
oxna Sublime Text.

Hactpoika Sublime Text

Teneps mbl HacTpoum Sublime Text, uTo6br paboTa TPOXOAMIA ¢ MAKCUMAJIbHOI
addexTuBHOCTBIO. J[JIsT 9TOr0 MBI HACTPOUM (DYHKI[UH, YIIOMSHYThIe B HaYae Ipu-
JIOJKEHMSI.

Mpeobpa3zoBaHue Tabynaumin B npobensi
Boibepure komanay View » Indentation u ybeaurech B Tom, uto duaskok Indent Using
Spaces ycraHoBJieH. Eciii (hJ1askok CHSIT, yCTaHOBUTE €T0.

Bbi6op MHAMKATOPa ANMHBI CTPOKU

Bri6epure komangy View » Ruler u menknute Ha snadernn 80. Sublime Text ycranas-
JINBAET BEPTUKAJIBHYTO 4ePTy B mo3uiiuu 80-ro cMMBOJIA.
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PaccTaHoBKa 1 OTMEHa OTCTYrMOB B 6/10Kax

Yro06bl BKIFOYNATH OTCTYII B OJIOKE, BBIIEIUTE KO 1 BhiGeprTe KoMaH 1y Edit » Line » Indent
unu Haxmute Ctrl+]. Yro6b y6parh oTcTyn B OJiOKe, BhIOepUTE KOMaHIY
Edit » Line » Unindent niu naxxkmute Ctri+[.

IDLE

IDLE — cranpaprHbiii pegakrop Python. B paGore on menee untyuruset, uem Geany
usm Sublime Text, HO OH YacTO YIIOMHHAETCS B IPYTUX yueOHUKAX, IPETHAZHAUCHHBIX
JUIS1 HAYMHAIOIIUX, [1I09TOMY BaM CTOUT II03HAKOMUTLCS € HUM.

YctaHoBka IDLE B Linux

Ecuu BoI uictiosibayere Python 3, yeranosure maker idle3 cienyiorieiit KOMaH/IOM:

$ sudo apt-get install idle3

Ecum BbI ucniosibayere Python 2, maker idle ycraHaBiuBaercs Tak:
$ sudo apt-get install idle

YctaHoBka IDLE B OS X

Ecom Bt ncmospzosann Homebrew must yeramosku Python, ckopee Bcero, pemaktop
IDLE ysxe ycranossen B Batieil cucreme. B repMuHaIbHOM OKHE BBeJIUTe KOMaH/Ly brew
linkapps, Kotopas coobmaer IDLE, kak HaiiTu mpaBuibHbLi uHTeprperaTop Python
B Baureii cucreme. [Tocse atoro IDLE okasbpiBaercs B Balleil IallKe I101b30BaTEIbCKIX
TIPUJIOKEHUH.

B nipotuBHOM ciiydae nepeiiauTe 1o ceblike Attps://www.python.org/download/mac/
tcltk/ n BbIIOIHUTE IPUBEICHHbIE HHCTPYKIMU; TaKKe HE0OX0AUMO YCTAaHOBUTD He-
CKOJIbKO TpahuiecKux MmakeTos, OT KOTOPbIX 3aBucuT IDLE.

YctaHoBka IDLE B Windows

Penakrop IDLE noskeH ObITh YCTAHOBJIEH aBTOMATHYECKH, KOT/JA BbI yCTaHABJINBAJIM
Python. Bsl Haiizere ero B MeHio yck.

Hactpoika IDLE

Tak kak IDLE asisiercst perakropom Python o ymosruanuto, 60ibImnast 4acth HACTPOEK
IDLE y»e npusegeHa B COOTBETCTBUE ¢ PeKOMeHpausaMu s Python: taGymsium
ABTOMATUUYECKH TIPe0OPasyioTcst B POGEsIbl, a MHAUKATOP JUIMHBI CTPOKH YCTAHOBJIEH
Ha mupuHy 80 CHMBOJIOB.

PaccTaHOBKa M OTMeHa OTCTYMNOB B 6/10Kax

Yro6bl BKIIOUUTE OTCTYI B BJI0KE, BBIIEJUTE €T0 U BhIOepuTe KoMaHy Format » Indent
Region wu HaxmMute Ctrl+]. Uto6sr yopars orcTyn B 610Ke, BhIGEpUTE KOMaHLY
Format » Dedent Region niin Haskmute Ctrl+[.
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Mpeobpa3zoBaHue 610KOB B KOMMEHTapWi

Yto6bl BpEMEHHO UCKJTIOUUTD BBIICJICHHBIH GJIOK KO/ U3 ITPOTPAMMBI, BRIOEPUTE KOMaH-
ny Format » Comment out Region miit Hasxmure Alt+3. YToObl BEPHYTh OJIOK B IIPOIPAMMY,
BbIGepuTe Komany Format » Uncomment Region min HaskmuTe Alt+4.

Emacs n vim

MHorwue olbITHbIE IPOrPAMMUCTBI OTAAIOT IIPEIIOYTEHIE emacs UJin vim. JTH /1Ba 110-
MYJISIPHBIX PEAKTOPaA CIIPOEKTUPOBAHBI TAK, YUTOOBI MTOJB30BATEO He TPUXOMIOCH OT-
PBIBATh PYKU OT KJIABUATYPBL. ITO O3HAYAET, YTO OTIBITHBIH TI0JTh30BATEIb MOKET UNTATD,
MUCaTh U PEAAKTUPOBATD KOJ[ C 04eHb BBICOKOI ahdexkTrBHOCTDIO. C APYTOii CTOPOHBI,
JUUIST OCBOEHUS ATUX PEAAKTOPOB MPUIETCS OCHOBATETIHHO MTOTPYAUTHCA.

ITporpaMMHUCTBI YaCTO COBETYIOT XOTsT ObI OITPOOOBATD 3TH PEAAKTOPBI, HO MHOTHE ITPO-
(beccronabl 3a6BIBAIOT, KaK MHOTO BCETO HOBOTO Y3HAET HOBMYOK. 3HATH O CYIECTBO-
BaHUU 3TUX PElaKTOPOB T10JIe3HO, HO OTJIOKUTE 3HAKOMCTBO C HUMU /IO TOT'O MOMEHTA,
KOT/Ia BbI HAUHETE YBEPEHHO MMUCATh MPOTPAMMBI U paboTaTh ¢ HUMHU B GoJiee TIPOCTHIX
pelaKTopax, KOTOPbIE MO3BOJISIOT COCPEJOTOUNTHCS Ha N3yYEeHUN TTPOrPaMMUPOBaHNS,
a He Ha paboTe ¢ PeIaKTOPOM.
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Bo Bpemsa usydenus nporpaMMupoBaHus KayKAbIM N3 HAC B KAKOW-TO MOMEHT OKa3bIBa-
etcst B Tynuke. OIMH M3 Ba)KHEHTITNX HABBIKOB, KOTOPBIE I0JKeH OCBOUTD KayK/IbIH TTPO-
IPaMMUCT, — YMeHUe OBICTPO HANTH BBIXO/ U3 TYMHKA. B 9TOM TIPUIOKEHUH OMTMCAHDI
HEKOTOPBIE CIOCOObI PENIeHUst POOIEM, KOTOPBIE TIOMOTYT BaM BBIITYTATHCS 13 CJIOKHOI
CUTYaINN.

MNepBble waru

Ecam y Bac BO3HUKIIN TPYAHOCTH, MPEKE BCETO OIEHUTE CUTyaruio. [Ipexie yeM 06-
PAIIAThCsT K OMOIIBIO, YOEIUTECh B TOM, YTO BBI MOJKETE YETKO OTBETHTD Ha CJIE/YIONIIE
TpHU BoIIpoca:

Q Yrto BbI IIbITAETECH C/IEJIATH?
Q Yo BbI Jes1asiu 10 HACTOSIIIEr0 MOMEHTa?
O Kaxkwne pe3yabTaThl BB TOTYYNIIN?

BaH_H/I OTBETbI JOJIJKHDbI 6BITB KaK MOXHO 60]166 KOHKPETHbIMMU. HaHpI/IMep, B IIEpBOM
BOIIPOCE Pa3BEPHYTOE yTBEpskKAeHHE <51 IbITAl0Ch YCTAHOBUTD IIOCJAEAHION BEPCUIO
Python 3 na coro mamuny ¢ Windows 10» gocraTtouno noapo6Ho, 4ToObI ApyTue MoJib-
soBaresin coobinectsa Python morsn Bam momoub. DopMyIUPOBKH THITA <5 TIBITAIOCH
ycranosuth Python» mpocro He comepskar gocraTouHoil nHGOpMaLK, YT0ObI KTO-TO
MOT IIPEAJIOKUTD BaM ITOMOIIb.

OTBeT Ha BTOPOI BOIIPOC JOJIZKEH OBITh IOCTATOYHO Pa3BEPHYTHIM, UTOOBI BAM HE TIPE/I-
JIATQJIU JIeIaTh TO, YTO yske OBbLIO0 cieiano: onucanue <51 oTkpbuT cTrpanuiy Attp://
python.org/downloads/ v Bsi6pan kuoriky Download siist Python 3. 3atewm st 3amycru
POTPAMMy YCTaHOBKI» GoJiee Tosre3Ho, yeM «51 3amren wa cailt Python u sarpysmn
MPOTPaMMYy YCTAHOBKU>.

Yro kacaeTcs [OCJEHEr0 BOIIPOca, IIPK HOKUCKe B MHTepHeTe nin o6palieHun 3a 1o-
MOMNIBIO JKeJIaTeIbHO 3HATh TOYHBIE cO00IeHn 00 OIMnOKax.

MHor/a B mpoiiecce TOMCKa OTBETOB Ha 3TH TPU BOMIPOCA BbI CAMU ITOHUMAETE, Tjie ObLia
JOMYIIeHa OTJIONTHOCTD, M BBIXOAUTE M3 TYITNKA CAMOCTOSTEIBHO. Y MTPOTPAMMUCTOB
Jla’ke UMeeTCS CIelMaIbHbIA TEPMUH [IJIS TAKUX CUTYAI[U: 9TO Ha3bIBACTCS <OTJIAIKOM
C Pe3UHOBOI yTKOI». Ecii BbI 4eTKO 0OBSICHUTE CBOIO CUTYAIIUIO PE3UHOBOI yTKE (MIH
JMo6GOMY IPYTOMY HEOYTIEBICHHOMY OOBEKTY) U 33/Ia/IUTE KOHKPETHDIH BOMPOC, 4aCTO
Bbl CMOJKETe OTBETUTDb Ha Hero. HeKOTOpre Oopranmsalm Jlaske 3aBOJAT HACTOSANILY IO
PE3MHOBYIO YTKY, 4TOOBI MOATOJKHYTh CBOUX ITPOTPAMMHCTOB K «PasrOBOPaM € YTKOI».
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MonpobyinTe 3aHOBO

[Ipocto BepHUTECH K HAUAMy ¥ NOMPOOYHTE €llle Pas; 4acTo ITOTO OKA3bIBAETCSA 0CTa-
TOYHO JJIsI pelieHnst MHOTHX 1pobJeM. J[omycTuM, BBl TIbITAETECh HATIUCATH ITUKJT for
Ha OCHOBE TIPUMepa U3 KHUTH. BO3MOKHO, BbI MPOIYCTUIN YTO-TO COBCEM MTPOCTOE —
CKaKeM, IBOETOUNE B KOHITE CTPOKHU. [I0BTOPHOE BBITIOHEHE BCEX AEHCTBUI TTOMOKET
u36eKaTh MOBTOPEHUS OMIHOKH.

Cpenante nepepsiB

Ecom BoT yoke 0iT0 GheTech Hal KAKOH-TO TPOOIEMOii, CeaTh TepephiB — eBa JIN He
JIydIIiee, YT0 MOKHO c/leq1aTh. KoT/ia MBI TPY/IUMCS Hafl O/THOH 3a1a4eil B TeueHne JOJIT0-
TO BpEMEHH, Halll MO3T HaYMHAeT KOHIIEHTPUPOBATHCA Ha €IUHCTBEHHOM pereHni. Mbl
3a6bIBAaEM O CJIETTAHHBIX TTPE/TOIOKEHUSX, A TIEPEPIB TOMOTAET B3IJISTHYTh Ha MTPOGIIEMY
O/l HOBBIM yTJIOM. [lepepniB make He 06s13aH GBITH TOJTHUM, TPOCTO HYKHO 3aHATHCS
YeM-TO, UTO BBIBE/IET BAC U3 TEKYIIETO MBICJEHHOTO HACTPOsS. Ecium BbI IaBHO cupnte
Ha OJIHOM MeCTe, MePEeKIIOYUTECh HA KaKYI0-HUOYb (PU3MUIECKYIO HATPY3KY: TPOIH-
TECh WJIN BBIANTE HA YJIUILY; MOJKET, BBITIEHTE CTAKAH BOJBI MU ChEIIbTe YTO-HUOY/Ib
JIerKoe U 3/10poBoe.

Ecomm BbI HaunHaeTe oTyanBaThest, TONPOOYyiiTe OTIOKUTE PaboTy Ha CIe/lyIONuii IeHb.
Xopoluii CoH MOYTH BCer/ia yIpolaeT 3ajauy.

O6paTnTeCh K pecypcam 3To KHUMM

B crmiicok ceteBbix pecypcos atoit kauru (Attps.//www.nostarch.com/pythoncrashcourse/)
BKJIIOUEH Psi/] TIOJIE3HBIX PA3/IEJIOB, TIOCBAIICHHBIX HACTPOIKE CHCTEMBI 1 0030paM KasK-
noit rmasbl. [IpocMOTpHTE 9TH PECypPChl — BO3MOSKHO, BBl HaljieTe B HUX TO, YTO BaM
TTOMOKET.

lNMonck B NHTEpHeTe

BriostHe BeposITHO, UTO KTO-TO YK€ CTONKHYJICS € TaKOi ke PoOIeMo 1 HAHcal o Heil
B NHTepHeTe. XOpolrue HaBBIKU MOUCKA W KOHKPETHBIE 3aIPOCHI TIOMOTYT BaM HalTH
uH(MOPMAIHIO JIJIsT PEllieHusT Bammx mpodsem. Hampumep, ecyin y Bac BOSHUKJIH TPY/I-
HocTH ¢ yecranoskoil Python 3 8 Windows 10, mouck 1o yenosuio python 3 windows 10
MOZKeT PUBECTHU BAC K OTBETY.

TTouck 1o TOYHBIM COOOIIEHUAM 00 OIMOKAX TOXKE MOKET 0Ka3aThCAd UCKIIOYUTEIBHO
10J1e3HbIM. JOIyCTHM, TIpU MOTIBITKE 3allyCcKa TepMUHAIBHOro ceanca Python mpouso-
11 coeylonas onmokKa:

> python
'python' is not recognized as an internal or external command
>

BepOﬂTHO, TIOUCK TIO TIOJTHOMY TEKCTY COO6H.I€HI/IH TIPUHECET TTOJIE3HYTO I/IH(I)OpMaLII/HO.

B pe3yJbTaTax MoucCKa, CBA3aHHOTO C MPpOTpaMMUPOBaHUEM, 0COOEHHO 4acTo BCTpeyda-
I0TCA HEKOTOPbIE cantol. S OITHIITY HEKOTOPbIE N3 HUX, 4TOOBI BbI 3HaJId, 4ero OT HMuX
MOJKHO X/1aTb.
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Stack Overflow

Stack Overflow (http.//stackoverlow.com/), oH 13 CaMBIX TIOMYJISIPHBIX CAUTOB € BO-
IPOCAMU U OTBETaMU sl IIPOIPAMMUCTOB, YACTO BCTPEYaeTcs Ha IepBOil CTpaHulle
Pe3yIbTATOB IIOUCKA, cBA3anHoro ¢ Python. ITorp3oBaTenn myOIMKyIOT BOIIPOCH
10 BO3HUKIINM MpobsieMaM, a APYTUE yYACTHUKK MBITAIOTCS AaTh MOJE3HBIE OTBETHI.
ITosb3oBaTeN MOTYT TOJIOCOBATH 32 OTBETHI, KOTOPBIE, 110 UX MHEHHIO, IPUHECIN
HanOOJIBIIYIO MOIb3Y, TAK YTO JIYYLUIMMHI OTBETaMU OOBIYHO OKA3bIBAIOTCS IEPBIE
13 HaliZIeHHBIX.

Ha caiire Stack Overflow MOHO HaliTH OTBETHI HA MHOTMIE OCHOBHDBIE BOIIPOCHI 110 SI3bI-
Ky Python, moromy uto co Bpemenem onu 6puiu xopoio npopaboransl. [ToabzoBaTenn
TaKsKe MyOJUKYIOT OOHOBJIEHUST, TAK YTO OTBETHI OCTAIOTCSI OTHOCUTEIBHO AKTYaTbHBIMUI.
Ha momenT Hanmcanus kHuru Ha caiite Stack Overflow ObLin omy6IMKOBaHbI OTBETHI
6osee yem na 400 000 Borpocos, cBsa3anubIX ¢ Python.

OdmumanbHas gokyMeHTaums Python

OdurmansHas gokymenranus Python (http;//docs.python.org/) yxe He cTomb Geccriop-
HO TOJTe3HA [I7IsI HOBUYKOB, TOTOMY YTO OHA HATIMCAHA /IS TOKYMEHTHPOBAHUS SI3BIKA,
a He /IS pazbsicHenuit. [IpuMeps! B oQUIHATBHO TOKYMEHTAIINH JIOJIKHBI pab0TaTh, HO
BO3MOJKHO, UTO-TO B HUX OCTAHETCSI JIJISI BAC HEMIOHSTHBIM. TeM He MeHee 5TO TIOJIe3HBII
pecype, K KOTOPOMY CTOUT 0OPAIaThCs PH TIONCKE, a TT0 Mepe YTIyOIeH s BAIero mo-
HrManus Python on Gyer mpuHOCHUTS etiie GOJIbIITE MOJTb3bL.

OdmumanbHas foKkyMeHTauus 6ubnmotek

Ecau Bbl ucnonb3yere KoHkperHyio 6ubanorexy (Hanpumep, Pygame, matplotlib,
Django u T. 11.), B TIOMCKe 9acTO OY/IyT BCTPEUATHCS CCHIIKU HA O(DUITHAIBHYIO TOKY-
MEHTAIINIO HTOTO TIPOEKTa — HATIPUMep, TOKyMeHTanus http.//docs.djangoproject.com/
upesBbIUaiino mosnesna. Ecu ol cobupaerech paboTaTh ¢ JIOOBIME M3 9TUX OMOINOTEK,
BaM CTOUT O3HAKOMUTHCS ¢ ODUITUATBHON JOKYMEHTAI[HEN.

r/learnpython

®opym Reddit cocrout uz psima nodpopymos (subreddits). Iogadopym r/learnpython
(http://reddit.com/r/learnpython/) 1ocTaTOUuHO aKTUBEH U OJIATOKENIATETbHO HACTPOEH.
3/1eCh BBl CMOJKETE TIPOYUTATH BOTPOCHI IPYTUX YIACTHUKOB U OMYOJIUKOBATH CBOU
coGCTBEHHBIE.

CoobLeHunsa B bnorax

MHorue mporpaMMUCTbI BeAYT 60T U TUIIYT 00 acleKTax s3biKa, ¢ KOTOPbIM OHU
paGotator. [Ipeske yem GpaTh Ha BOOpYysKeHHe OGO COBET, IPOCMOTPUTE HECKOIBKO
MEePBBIX KOMMEHTAPHEB K COOOIIEHUIO B GJiore. EC/i KOMMEHTapUEB HET, K COOOIIEHUTO
CJIe/lyeT OTHOCUTHCS CKENTHYECKU. BIIoJIHe BO3MOKHO, 4TO HUKTO JPYTOii He cMor yOe-
JINTHCS B TI0JIE3HOCTH 9TOTO COBETA.
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IRC (Internet Relay Chat)

ITporpammucTbt 001IAIOTCST B peasibHOM BpeMmeHu Ha Kanasiax IRC. Ecsiu BbI 3amiuiu B Ty-
MUK, a TOUCK B VIHTepHETE He TPUHEC Pe3yJIbTaToB, obpaiieHne Ha Kanaa IRC Moxer
OKa3aThCsI JIYUNINM BapuaHToOM. MHOTHe JIIo/IM, TIPOBOJISIITNE BPEMST Ha ATUX KaHaJIax,
BEKJIUBBI U JI0OPOIKEIATEIBHBI, 0COOEHHO €CJIM Bbl MOXKETE TOUHO OTIHCATH, YTO BbI TTbI-
TAeTECh C/IENIATh, YTO YiKe OBLIO CIETaHO U KAKIe PE3Y/IbTaThl BbI MOJIY YU,

CoszpaHue yyeTHou 3anuncn IRC

Yrob6bl co3aarh yueTHyo sanuch Ha IRC, saiigure Ha cailt http;//webchat.freenode.net/.
BoibeprTe Ms OJIB30BATEsI, 3AMOTHITE MOJIE ¢ KOZIOM TIPOoBepKH (captcha) u menknHu-
Te Ha kHomke Connect. [TosiBasieTcs coobienue, puBeTcTBYONIEe Bac Ha cepsepe IRC
freenode. B 1oJie B HUKHEN YacTH OKHA BBEIUTE CJIEAYIOILYIO KOMAHLY:

/msg nickserv register napone adpec_snekmpoHHOU_noymel

Beeaute cBOI IapoJib U azpec sJeKTPOHHOU oYThl. BhibepuTe IPOCTON apoJib, KO-
TOPBIIL He UCIIOJIB3YETCST LISt IPYTHX yUeTHbIX 3anuceil. [Taposb nepemnaercs: B Hebe30-
MACHOM BUJIE, TAK YTO BEIOMPATD 3aIMUTIEHHbBII Maposb He obsi3ateapro. Ha Barr agpec
ANEKTPOHHON MOYTHI IPUJET COOBIIEHUE ¢ MHCTPYKIIUEH 10 TTOATBEPIKACHUIO YUeTHOI
samucu. B Hem Gy/ier cojiepikaThest KOMaH/a CJeyoIero Buja:

/msg nickserv verify register ums kod_npoBepku

Ckonupyiite aty ctpoky Ha caiit IRC ¢ nMeHeM, KOTOpoe BbI BEIOpaN paHee, U TOJTy-
YEHHBIM KOJIOM TIPOBEPKH. Terepn Bce TOTOBO JIJIST TPUCOEITMHEHUST K KaHaTy.

Bbibop kaHana

Y06kl IPUCOEAUHUTHCA K OCHOBHOMY KaHaiy Python, BBeaure koManry /join #python.
Ha skpane nosiBisieTcst MoATBepPsK/ACHUE O TOM, UTO BbI IPUCOEIUHUINCH K KaHAIY,
a Takske 00Tast MHMOPMATIHS O KaHase.

Kanau ##1learnpython (¢ IByMsI CUMBOJIaMU #) 0OBIYHO TOKE aKTUBHO paboTaer. IToT
KaHaJl CBsI3aH ¢ http.//reddit.com/r/learnpython/, mosToMy BbI Takxke OyzeTe BULETh
37ech nHMOPMAIKIO 0 cOOOIIeHUsX Ha r/learnpython. Kanan #pyladies npegHasHadex
TS SKeHTnH, uayvaionmx Python, a Takske 11st roziell, MOMOTAIONINX JKEHIIITHAM-
nporpammucTaM. Eciiu Bbl paboraere Haji BeG-IPUIOKEHUSIMU, TAKKe MOXKHO TIPH-
COEIMHUTHCA K KaHaJy #django.

ITocre TIPUCOCANHEHUS K KaHATY BbI CMOJKETE YUTATD PA3rOBOPDI IPYTUX HOJIbSOBaTGJIeIL/,I,
a TaKyKe 3a/laBaTb BOIIPOCHI.

KynbTypa IRC

Yro6bl moMolib Ob11a 3G GEKTUBHOI, HEOOXOANMO Koe-4To 3HaTh 0 KyabType IRC. Eciu
BbI COCPEIOTOUMTECDH HA TPEX BOIIPOCAX, IPUBEIEHHDIX B HAYAJIE TIPUJIOKEHMS, 9TO OIIpe-
JIeJIEHHO CTAaHeT 3HAYUTETHHBIM IIAarOM Ha Iy TH K YCIIENTHOMY peleHuto. JIoam 0X0THO
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MIOMOTYT BaM, €CJIH BBI CMOKETE TOUHO OOBSICHUTD, YTO BBI IIBITACTECH CIETATD, YTO YIKE
IpoOOBAJIH C/IE/IATh U KAKHe UMEHHO PE3YJIbTATHI IIPH 3TOM MOJIydnin. ECJin BaM Hy;KHO
MOJIETTUTHCS KOZOM MJTU BBIXOHBIMU IAHHBIMU, ydyacTHUKHN [RC nCTomb3yIoT BHEITHIE
caiiThl, IIpeJHasHaYeHHbIe A/ 9TOH 1eau (Hanpumep, https.//bpaste.net/+python/).
Tem caMbIM IIPEIOTBPAIIAETCS 3arPOMOJKIEHNE KAaHAIA KOJAOM U YIIPOIIAETCST YTeHue
OMyGIMKOBAHHOTO KOJIA.

Teprienne Bcersa MoOBBITIIAET BEPOATHOCTH ycnexa. HeTko chopmysupyiite cBOi
BOTIPOC U TIOIOKUTE OTBETA. YaCTO MOJB30BATENN YUACTBYIOT CPa3y B HECKOJBKHUX
Gecemax, HO OOBIYHO KTO-TO OTKJIMKHETCS Ha Ballly MPOChOy 3a PazyMHOE BpeMs.
[Tpu He6GOTBITOM KOTUYIECTBE YUACTHUKOB Ha MOJYYeHNE OTBETA MOXKET MOTpebo-
BaThCs1 OOJIbINE BPEMEHN.



[TpunoxeHune I'.
Git n KOHTpPO/b BEPCUU

[IporpaMMbI KOHTPOJIST BEPCHUI TTO3BOJISIIOT B3Th CO3/IaTh «<MOMEHTAJIbHBIH CHUMOK» CO-
CTOSIHUS TIPOIPAMMbI, Haxoalieiica B pabodeM cocrostaun. [1pu BHeceH n3MeHeHn I
B TIPOEKT (HAIIPUMED, ITPU Pean3aI[Mi HOBOM BO3MOKHOCTH ) CYIIIECTBYET BO3MOXKHOCTh
BO3BpaTa K MPEIBIAYIIEMY PabOTOCTIOCOOHOMY COCTOSTHUIO, €CJIU B HOBOM COCTOSTHUH
IPOEKT paboTaeT He Tak, KakK 0KUAAI0Ch.

Baarogaps nporpaMMamM KOHTPOJISI BEPCHIL TPOrPaMMUCT MOKET paboTaTh Hajl yCOBEp-
IIEHCTBOBAHMEM M COBEPIIATh OIIMOKH, He 0IIacasch HAPYUIUTh PabOTOCIIOCOOHOCTD
POEKTa. ITO 0COOEHHO BAXKHO B OOJIBIIMX IIPOEKTAX, HO TAK/KE MOKET OBbITh HOJIE3HO
1 B MEHBIIMX ITPOEKTAX — JAKe Il IPOTPAMM, COAEPIKAIIMXCS B OHOM (aiie.

B atom mpusioskeHUM BBl y3HaeTe, Kak yCTaHOBUTH Git M MCIOIB30BATH 3TY CUCTEMY
JUISL YIIPaBJIeHUs BEPCUSAMU [IPOTPaMM, Hajl KOTOPbIMU Bbl paboraere. B Hacrosiiee
BpeMs Git aBigeTcst caMoil TTOYJISIPHON TIPOTpaMMOi KOHTPOJIst Beperii. Muorne pac-
IUpeHHbIe BO3MOKHOCTU Git IpeaHasHaueHbl AJIs TPYIIL, COBMECTHO PabOTAOINX
HaJ GOJIBLIMMMU [IPOEKTaMK, HO 6a30Bble (PYHKIUK TAKIKE XOPOIIO TIOAXOALT JJIs Pas-
paborunkos-oanHouek. Konrpoub Bepenit B Git 0OCHOBaH Ha OTCIEKUBAHIK U3MEHEHUIA,
BHOCHMBIX B KaKIbII (haliyl IIPOEKTa; eCIIM Bbl COBEPIIUTE OUIMOKY, TO CMOKETE IIPOCTO
BEPHYTHCS K paHee COXPAaHEHHOMY COCTOSIHUIO.

YcTaHoBka Git

Git pabGoTaeT BO Bcex olepallOHHbIX CUCTEMAX, HO CI10COOBI YCTAHOBKK B KOHKPETHBIX
cucreMax passmyaorcd. Huke mpuBeieHbI MHCTPYKIMH 75T KaXK0M OTepalinoHHON
CHCTEMBI.

YcraHoBka Git B Linux
Yrobsl yeranouth Git B Linux, BBeauTe CIeAYIONYIO KOMAHILY:
$ sudo apt-get install git

Bce, Temnepb BbI MOKeTe UCTIOIB30BaTh Git B CBOMX MTPOEKTaX.

YcTaHoBka Git B OS X

BosmoskHo, mporpamma Git yike ycTaHOBJIEHA B Balllell cricTeMe; OMpoOyiiTe BBeCTH
KOMaH/y git --version. Eciu B BbiBoe OyzieT yKasaH KOHKPETHbIN HoMep Bepcun, Git
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yCTaHaBIUBaeTCs B Baieil cucreme. Eciin B coobieHnu 6y/eT MPETIoKEHO YCTAaHOBHUTh
uim 06HOBUTH Git, IPOCTO BBIMIOJHUTE MHCTPYKIIMU Ha 9KPaHe.

Takske ecthb APyToii criocob: 3aiiauTe Ha caiit https;//git-scm.com/, iepeiiiuTe Mo cChlIKe
Downloads 1 BbIGepuTe MOAXOAIIYIO TIPOTPAMMY YCTAHOBKY JIJIST BAIIEC CUCTEMBI.

YctaHoBka Git B Windows

Bsl Mmoskere yeraHosuTh Git B cuicteme Windows ¢ caiita http.//msysgit.github.io/.

Hactpoika Git

Git ciepnT 3a TEM, KTO BHOCUT UBMEHEHMUS B IIPOEKT, — JaKe €CJIM Hajl IIPOEKTOM pabo-
TaeT BCEro oauH yenosek. [ storo Git HeoOXoaMMO 3HATD Balle UM II0Jb30BATEI
U 11apoJib. VIMsI [10J1b30BaTe s TOJIKHO OBITh YKa3aHO 003aTeIbHO, HO HITYTO HE MEIAaeT
BaM BBeCTH (DMKTUBHBIN a/ipec 2JIEKTPOHHON TTOYTHI:

$ git config --global user.name "ums_noav3oBamensa"
$ git config --global user.email "username@example.com"

Ecsmm BbI 3a6y/1etTe 910 caenars, Git 3anpocut nHMOPMAIIIIO TPU IEPBOM 3aKPEILICHIN,

Co3pgaHue npoekTa

1 Havama cosmaguM mpoekT Ajst paboTsl. CosgaiiTe B cucTeMe TanKy ¢ MMeHeM
git_practice. B a70i1 mamke pasmectute daii ¢ mpocToii mporpamMmoii Python:

hello_world.py
print("Hello Git world!")

Sra mporpaMma MOMOKET HaM M3y4uTh 6a30ByI0 (pyHKInoHaIBHOCTD Git.

NrHopupoBaHue daiinos

Daiisbl ¢ paciivpeHreM .pyc aBTOMATHYECKH CTPOSITCS HA OCHOBE (haiijioB .py, U OTCJIe-
skuBath ux B Git He Hy>KHO. ITH (haliibl XpaHATCA B KaTtajore ¢ uMeHeM __pycache_ .
Yrobsl mpukazath Git UTHOPUPOBATH HTOT KATAJIOT, CO3/AliTe CrennaabHblil (haiin
¢ nMeneM .gitignore (¢ TOYKON B HaYase MMEHHU U G€3 PACITUPEHVs) U BKIIOYHUTE B HETO
CITEAYIONIYIO CTPOKY:

.gitignore

__pycache__/
B pesyabrate Git 6ymer urnopuposath Jai00bie (hailibl, HAXOAAIMECS B KaTaIore
__pycache__. Maiisn .gitignore 136aBJIsieT POEKT OT MBJIUITHETO «GaTacTas ¥ yrpoIaeT
paboTy ¢ HIM.
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MPUMEYAHMUE

Ecnm Bbl ucnonbsyete Python 2.7, 3amMeHuTe 3Ty CTpoky Ha *.pyc. Python 2.7 He cospaeT kartanor
__pycache__; kaxabli1 caiin .pyc XpaHUTCA B OAHOM KaTasiore C COOTBETCTBYIOLMM haiiiioM .py. 3Bes-
foyka (*) npukasbiBaeT Git MrHopupoBaTh BCe hainbl C paclUMpeHneM .pyc.

BosmokHo, /g oTKpbITHA (aiisa .gitignore Bam mpuaeTcs U3MEHUTh HACTPOIKU CBOETO
TEKCTOBOTO PENAKTOPA, YTOOBI B HEM 0TOOpaskaiuch cKpbiThie daitibl. HekoTopbie pe-
JTAKTOPBI HACTPOEHBI HA UTHOPUPOBaHUE UMeH (halijioB, HAUMHAIONTUXCS C TOUKH.

NHnumanusauusa penosntopus

Teneps, Korga y Bac nMeeTcst karayor ¢ ¢aiiom Python u daitom .gitignore, MoKHO
MepexXoUTh K MHUIHaau3anuu penosutopus Git. OTkpoiiTe TepMHUHAM, TIEpeHaUTE
B KaraJor git_practice 1 BbIIIOJIHUTE CJIEAYIONLYI0O KOMAH/LY:

git_practice$ git init

Initialized empty Git repository in git_practice/.git/

git_practice$

W3 BBIXOIHBIX AAHHBIX BUIHO, 4TO Git MHUITMATU3UPYET YCTOH PEMO3UTOPUN B Ka-
tajiore git_practice. Penosumopuil npeactasisier co6oil Habop (ailnos mporpamMMbl,
KOTOPBIf aKTUBHO oTcleskuBaercs cuctemoil Git. Bee daiiipl, ncriosnbdyembie Git s
VITPABJIEHsT PETIO3UTOPHEM, XPAHSTCS B CKPBITOM KaTaIoTe .git/, ¢ KOTOPBIM BaM BOOOITIE
He puzeTcst pabotars. [IpocTo He yaamsaiiTe 9TOT KaTagor, Have BCsT ICTOPHSI TTPOEKTA
Oyler morepsiHa.

[MpoBepka cTaTyca

[Tpeskie yeM gemath 4To-1ub0, IPOBEPHTE CTATYC TPOEKTA:

git_practice$ git status
O # On branch master

H*

Initial commit

Untracked files:
(use "git add <file>...

to include in what will be committed)

.gitignore
hello_world.py

HoHOHHHHF R H

© nothing added to commit but untracked files present (use "git add" to track)
git_practice$

B Git semevio (branch) nasbiBaercst Bepcust npoekTa, Haj KOTOPBIM Bbl paboTaere;
U3 BBIBOJIAa BUIHO, YTO TEKYIIEN SIBJISIETCs BETBD ¢ nMeHeM master @. Kaskprit pas, koraa
BbI [IPOBEPSIETE CTATYC CBOETO MIPOEKTa, MPOrpaMma JA0JKHA CO00IIaTh, YTO TeKyIIeil
SIBJISIETCST BETBB master. [ociie 3TOro Mbl BUIMM, YTO CHCTEMA TOTOBA K UCXOJAHOMY 3a-
kperuienuio. 3axpenienuem (commit) Ha3bIBAETCS «<MOMEHTAJIBHBII CHUMOK»> ITPOEKTA
HA OTIpe/IeJIEHHbIII MOMEHT BPEMEHN.
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Git coob1iaer, 4To B IPOEKTE UMEIOTCsI HeOTC/IexKBaeMble (aiiibl @, IOTOMY YTO MbI
eme He coobuuin Git, Kakue haiiiibl JOJKHBL OTCIEKUBATHCSA. 3aTeM Mbl Y3HAEM, 4TO
B TEKyIlee 3aKpelIeHue ellle HUYero He 106aBJIeHo, HO CYIIEeCTBYIOT HEOTCAEKUBAaEMble
(ailsibl, KOTOpBIE CieayeT 100aBUTh B PEIIO3UTOPUI ©.

[lo6aBneHne hannos B peno3vTopun

Jo6GasuM B penosutopuii asa daiiia u CHOBa IPOBEPUM CTATYC:
O git_practice$ git add .
® git_practice$ git status

# On branch master

H*

Initial commit

Changes to be committed:
(use "git rm --cached <file>...

to unstage)

new file: .gitignore
new file: hello_world.py

H OH K H H R

git_practice$

Komanma git gobasiser B pernosuTopuii Bee (haiiibl IPOEKTa, KOTOPBIE elle He OTCJIe-
skuBaoTest @. 3aKperuieHre TP 9TOM He BBITIOJTHSIETCST; KOMaH 1a TipocTto coobiaet Git,
4TO 9TH (haiiIbl HY;KHO OTCJIEKNBaTh. [Ipu MpoBepKe cTaryca MpoeKTa MbI BUAUM, UTO
Git HaxoaUT M3MEHEHMS, KOTOPbIe HeOOX0AUMO 3aKkpenuTh @. MeTka new file osnavaer,
410 3TH (hailjIbl OBLIK TOJIBKO UTO J0OABJIEHBI B PEIO3UTOPUI ©.

3aKkpenneHue

Beinosinum riepsoe 3akperieHue:
O git practice$ git commit -m "Started project."
® [master (root-commit) c@3d2a3] Started project.
©® 2 files changed, 1 insertion(+)
create mode 100644 .gitignore
create mode 100644 hello_world.py
® git_practice$ git status
# On branch master
nothing to commit, working directory clean
git_practice$

Komanma git commit -m "coo6u46Hue" O co3maer «<MOMEHTAJIbHBII CHUMOK» COCTO-
Hust ipoekTa. Duar -m npukasbiBaeT Git COXpaHUTH CIIeyiolee coo01eHne ("Started
project.") B :)KypHaJe mpoekTa. M3 BbIBO/IA CileyeT, YTO TEKYIIEN SIBISIETCS BETBb
master @, a B IpoeKTe N3MEHUJINCH JiBa (haiiyia ©.

ITpoBepka craryca IIOKa3bIBaeT, YTO TEKYIIEH ABJISETCSA BeTBb master, a paboumii KaTajaor
yyer @. D710 coodIIeHNe TOJKHO BBIBOAUTHCS KayK /bl pas, Korza BbI 3aKpellgere pa-
6odee cOCTOSHME CBOEro IpoeKTa. Ec/iy BbI 10/1y4nTe Apyroe cooblenne, BHUMATENLHO
IIPOYMTAIITE €T0; CKOPEee BCEro, Bbl 3a0bLIM 100aBUTH (hailll MocIe 3aKPeIIeHNsL.
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[NMpocMoTp XXypHana

Git BezieT sKypHaJI BCeX 3aKpeIlIeHU I, BbIITOJIHEHHBIX B 1ipoekTe. [IpoBepuMm cojiep:xumoe
JKypHaJIa:

git_practice$ git log

commit a9d74d87flaa3b8f5b2688cb586eacla908cfc7f

Author: Eric Matthes <eric@example.com>
Date: Mon Mar 16 07:23:32 2015 -0800

Started project.
git_practice$

Kazprit pas, Kor/ia BbI BBITTOJTHSIETE 3aKperierne, Git TeHepupyeT YHUKaJIbHBIN UIeH-
tudurarop u3 40 cumBosioB. Coxpansgercs nHMOPMAIUS O TOM, KTO BBITIOJTHUI 13-
MeHeHue, Korjga OHO ObLIO BBIIIOJIHEHO, a TaKsKe IepegaBaeMoe coobiienue. He Best aTa
undopManya BaM nmoHagoburcs, mosromy Git IpegocTaBaseT BO3MOKHOCTb BbIBECTU
YIPOIIEHHBIN BapUAHT 3aMKCH KypHasa:

git_practice$ git log --pretty=oneline

a9d74d87f1aa3b8f5b2688cb586eacla908cfc7f Started project.

git_practice$

@urar - -pretty=oneline BBIBOANT /[Ba Ba)KHEHIINX aTpubyTa: MAECHTU(DUKATOP 3aKPer-
JIEHVISI K COXPaHEHHOE JIJIsI 9TOTO 3aKPEILIeHUsT COOOIIEHNE.

BTopoe 3akpenneHue

YT006bI YBUAETH BCIO MOIIb CHCTEMBI KOHTPOJISI BEPCHIl, CJEAYyET BHECTH B MPOEKT
uU3MeHeHUe U 3aKpenuTh ero. JJobaBum etie oxny ctpoky B hello_world.py:

hello_world.py

print("Hello Git world!")
print("Hello everyone.")

ITpoBepsist cTatyc MPOEKTa, Mbl BU/IMM, 4TO U3MeHeHue B (aiine 6ou10 3ameueno Git:

git_practice$ git status
© # On branch master
# Changes not staged for commit:

#  (use "git add <file>..." to update what will be committed)
#  (use "git checkout -- <file>..." to discard changes in working directory)
#
® # modified: hello_world.py
#

©® no changes added to commit (use "git add" and/or "git commit -a"
git_practice$

B pesyspraTax ykasbiBaeTcst Tekynias BeTBb @, uMsa M3MeHEHHOTO (aiiyia @, a TakKe
TO, YTO U3MEHEHUsT He OblIH 3aKperyieHbl ©. 3akpenM U3MEHEeHUsT U CHOBA TIPOBEPUM
cTaTyc:
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(1]
git_practice$ git commit -am "Extended greeting."
[master 08d4d5e] Extended greeting.
1 file changed, 1 insertion(+)
® git_practice$ git status
# On branch master
nothing to commit, working directory clean
©® git_practice$ git log --pretty=oneline
08d4d5e39cb906f6cff197bd48e9ab32203d7ed6 Extended greeting.
be@17b7f06d390261dbc64ff593be6803fd2e3al Started project.
git_practice$

Komanza git commit ¢ cdJraroM -am BeITIOJIHSIET HOBOE 3aKkperuierre. ADar -a mpuka-
3biBaet Git 106aBUTDH Bee M3MeHeHHbIe (hailTbl B PETO3UTOPHN B TEKYTIEE 3aKPeTLTEHNE.
(Ecam BbI co3zianu HOBbIe (haliyibl MEK/IY 3aKpENICHUSIMU, ITPOCTO CHOBA BBITIOJTHUTE
KoMaHy git add., 4ToObl BKIOUNTH HOBBIE (hailyibl B pernozuTopuil.) MJar -m mpu-
kasbiBaeT Git coxpaHuTh COOOIIEHE B JKypHAJIE.

ITpu mpoBepKe cTaTyca MpoekTa pabounil KaTaaor CHOBa OKa3bIBaeTcs YncThiM @. Ha-
KOHell, B KypHaJe XpaHuTcs nHGopMaIus o IByX 3aKpericHus X ©.

OTMeHa U3MeHeHUn

A Teriepb IIOCMOTPUM, KaK OTMEHUTh M3MEHEHNEe W BEPHYTHCS K IpeAbIAyieMy pabo-
Tocrocobromy cocrostiuio. CHadasa gobasbre B (aiin hello_world.py HOBYIO CTPOKY:

hello_world.py

print("Hello Git world!")
print("Hello everyone.")

print("0Oh no, I broke the project!")

CoxpaHuTe U 3aIyCTUTE ITOT (hail.
W3 wadopmaluu cratyca BUAHO, uTo Git BUANT M3MEHEHUS:

git_practice$ git status

# On branch master

# Changes not staged for commit:

(use "git add <file>..." to update what will be committed)

(use "git checkout -- <file>..." to discard changes in working directory)

modified: hello_world.py

HoH H HH

no changes added to commit (use "git add" and/or "git commit -a"
git_practice$

Git nmonnmaer, uro daiin hello_world.py 6b11 u3MeHeH @, 1 IPH JKeJTaHUU MbI MOKEM
3aKpenuTh u3MeHenus. Ho Ha 3TOT pa3 BMeCTO 3aKpeneHUus Mbl XOTUM BEPHYTHCS
K TTOCJIETHE OTIepaIiy 3aKPETUIEHNSI, B KOTOPOIT TPOEKT OBLIT 3aBEIOMO PaboTOCTIOCO0-
ubiM. C hello_world.py Hudero jiesiaTh He HY>KHO: HU y/IaJIITh CTPOKY, HU UCTIOJIH30BATh
(byHKIIMIO OTMEHBI B TEKCTOBOM PelakTope. BMecTo aToro BBeAiUTe CieIytonie KOMaH bl
B TEPMUHAJIbHOM CEaHCe:
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git_practice$ git checkout .

git_practice$ git status

# On branch master

nothing to commit, working directory clean
git_practice$

Komanza git checkout mo3Bosisier paboTaTh ¢ JHOOBIM IPEIIECTBYIONIM 3aKPeTLie-
nueM. Komanna git checkout . oTMeHsgeT Bce U3MeHEHUS, BHECEHHbIE C MOMEHTA
IIOCJIE/IHEr0 3aKPEIJIeHNs, M1 BOCCTaHABIMBAET IIPOEKT B IOCJIEIHEM 3aKPEIJIeHHOM
COCTOSIHUM.

Bepnysimucek B TEKCTOBBIN peflakTop, Bbl yBUaANTE, uTO haiin hello_world.py Bepmysicsa
K CJIeJIyIOIIeMYy COCTOSTHHUIO:

print("Hello Git world!")
print("Hello everyone.")

M x0Ts B TaKOM ITPOCTOM TTPOEKTE BO3BPAT K MPE/BIAYIIEMY COCTOSTHUIO MOXKeET TIO-
Ka3aThCs TPUBUAIBHBIM, €CJIM ObI MbI paboTann HaJl GOJBIITMM TPOEKTOM C AECATKAMK
M3MeHEHHBIX (haiiyioB, Bce (Hailyibl, U3MEHEHHbIE ¢ MOMEHTA TIOCJIEHEro 3aKperieHus,
BEPHYJNCH GBI K TTPEBIIYIIEMY COCTOSTHUTO. DTa BO3MOKHOCTD HEBEPOSITHO TIOJIE3HA: BB
MO’KETe BHOCHUTD JITOObIE M3MEHEHUST B XO/Ie PEATU3AINH HOBOH (DYHKITNHN, & €I OHH
He cpaboTaioT, BbI MPOCTO OTMEHsIETe UX Oe3 Bpeia Jist mpoekTa. He HysKHO 3aroMuHaTh
3TU U3MEHEHUS U OTMEHATH UX BPy4HyIo; Git festaet Bce 9T0 3a Bac.

NMPUMEYAHUE
LLlenkH1TE B OKHe pefakTopa, YTo6bl 06HOBUTL halin 1 yBUAETb NPeabIAYLLYI0 BEPCUIO.

M3BneyeHve npeabiayLwmnx 3akpenneHnii

Git mo3BosisteT U3BJIEYb U3 JKypHaIa J000e 3aKpengeHue, He TOJMbKO MOCAe/HEE.
[lns 3TOrO B KOMaH/Ie BMECTO TOUKHU YKa3bIBAIOTCS IepBble 6 CUMBOJIOB HAcHTU(U-
KaTopa. BLIMOTHsAs n3BIeUenne, Bl MOKeTe TIPOCMOTPETH GoJiee parHee 3aKpeTieHIe
u 1160 BEPHYTHCS K CBOEMY TOCTETHEMY 3aKPETIIEHNIO, THOO0 OTKA3aThCS OT BCeil
nocJieiHell paboThl U MTPOJOJIKUTH paspaboTKy ¢ Hojiee paHHErO 3aKPETICHS:

git_practice$ git log --pretty=oneline
08d4d5e39cb906f6cff197bd48e9ab32203d7ed6 Extended greeting.
be@17b7f06d390261dbc64ff593be6803fd2e3al Started project.
git_practice$ git checkout be@17b
Note: checking out 'be@l7b'.

©® You are in 'detached HEAD' state. You can look around, make experimental
changes and commit them, and you can discard any commits you make in this
state without impacting any branches by performing another checkout.
If you want to create a new branch to retain commits you create, you may
do so (now or later) by using -b with the checkout command again. Example:

git checkout -b new_branch_name

HEAD is now at be@17b7... Started project.
git_practice$
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[Tpu u3BIEYeHNN TIPEABILYIIETO 3aKPEIJIEH!s BbI TOKHU/AETe BETBb master 1 BXOINTE
B coctosiiue, koropoe Git HasbiBaer omcoedunenmvin cocmosinuem HEAD @. HEAD —
TEKyTIee COCTOSTHIE TTPOEKTA; «OTCOSTNHEHHBIM» OHO HA3BIBAETCS TOTOMY, UTO MBI 1T0-
KUHYJIU IMEHOBAHHYIO BeTBb (master B IAHHOM CJIy4Yae).

Yr1oOb1 BEPHYTBCS K BETBU master, U3BJIEKUTE €€:

git_practice$ git checkout master

Previous HEAD position was be@17b7... Started project.
Switched to branch 'master’

git_practice$

Bor crOBa Bo3BparmaeTech K BeTBU master. He BHOCUTE U3MEHEHUS B TTPOEKT TIPU U3-
BJIEUEHUU CTAPOTO 3aKpelJieHUs, ecJiM He XOTUTE UCII0Jb30BaTh MCI0Jb30BaTh pac-
muperHbie Bo3MoskHOCTH Git. Ho BB MOsKeTe BepHYTBHCS K MPEABIAYIIEMY COCTOSTHUIO,
ecJIM Hajl MPOeKTOM 0oJiblile HUKTO He paboraer. PaboTas B BeTBU master, BBEAUTE
CIIEAYIONIYIO KOMAaHLY:

O git_practice$ git status
# On branch master
nothing to commit, working directory clean
® git_practice$ git log --pretty=oneline
08d4d5e39cb906f6cff197bd48e9ab32203d7ed6 Extended greeting.
be@17b7f06d390261dbc64ff593be6803fd2e3al Started project.
© git_practice$ git reset --hard be@17b
HEAD is now at be@17b7 Started project.
O git_practice$ git status
# On branch master
nothing to commit, working directory clean
© git_practice$ git log --pretty=oneline
be@17b7f06d390261dbc64ff593be6803fd2e3al Started project.
git_practice$

Cravaya MBI TTPOBEPSIEM CTATYC U yOEXKIAEMCST B TOM, UTO TEKYINEHl SIBIISIETCS BETBD
master @. B sxypHase mpucyTcTBYIOT 06a 3akpernienis @. 3aTeM BHIaeTCs KOMaHIa
git reset --hard c repBBIMU IIECTHIO CUMBOJIAME HIEHTH(UKATOPA TOTO 3aKPEILIEHNS],
K KOTOPOMY HY’KHO BepHyTbcs ©. /lasiee 110BTOpHAs 1IPOBEPKA CTATyCa [OKA3bIBAET,
YTO MbI HAXOAUMCS B IJIABHOW BETBH, a 3aKperisiTh Heuero @. IToBropHoe oGpalieHme
K JKyPHAJIy TIOKA3bIBAET, YTO MPOEKT HAXOJAUTCS] B TOM COCTOSIHUU, K KOTOPOMY MBI pe-
HIVJIA BEPHYTHCS ©.

YaaneHue penosntopus

Citygaercs, 4TO UCTOPUS PENIO3UTOPUSA HApylIaeTcs U Bbl HE 3HAaeTe, KaK ee BOCCTa-
HOBUTH. ECIU 9TO TPOU30#iAeT, A1 Havama o6paTUTeCh 3a MTOMOTIHIO METOIAMH,
OMMCaHHBIMU B Tipriioskernd B. Eciu uctipaButh onmbKy He yanoch, a Bbl pabotaere
HAJ[ TIPOEKTOM B OJIMHOUKY, TIPOJI0JIKaliTe paboTaTh ¢ (hailiaMu, HO COTPUTE UCTOPHIO
TIPOEKTA, YIATNB KaTaslor .git. ITo He TOBIMsET Ha TeKyIee COCTOsTHIE (aiiios, HO TIPH-
BeJIeT K y/JIAJIEHUIO BCEX 3aKPEIJICHUH, TaK YTO BBl OTEPSIETE BO3MOXKHOCTD U3BJIEKATD
JIPyTHe COCTOSIHUS ITPOEKTA.
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st aToro mubo 0TKpoiiTe mporpaMmy Ajs paboThl ¢ hailiaMu 1 yAaiuTe Ppeno3uTopuil
.git, 6o cienaiite 910 B KOMaHAHO# cTpoke. [Tocsie aToro HeoGXOANMO CO3/aTh HOBBIT
PEIo3uTOPUil, 4TOOBI CHOBA OTCJIEKUBATH M3MEHEHUSI B MTPOeKTe. BOT KaK BBITJISIANT
BECh IIPOIIECC B TEPMUHATBHOM CEAHCE:

O git_practice$ git status

# On branch master

nothing to commit, working directory clean

git_practice$ rm -rf .git

git_practice$ git status

fatal: Not a git repository (or any of the parent directories): .git
git_practice$ git init

Initialized empty Git repository in git_practice/.git/

git_practice$ git status

# On branch master

® © o0

H*

Initial commit

Untracked files:
(use "git add <file>..." to include in what will be committed)

#
#
#
#
#
# .gitignore

#  hello_world.py
#

nothing added to commit but untracked files present (use "git add" to track)
O git practice$ git add .
git_practice$ git commit -m "Starting over."
[master (root-commit) ©5f5e01] Starting over.
2 files changed, 2 insertions(+)
create mode 100644 .gitignore
create mode 100644 hello_world.py
® git practice$ git status
# On branch master
nothing to commit, working directory clean
git_practice$

CHauasia MbI [IPOBEPsIEM CTATYC U BUANM, 4To pabounii katasor ynct @. 3aTeM KOMaH-
marm -rf .git (rmdir /s .git B Windows) ynansier karamor .git @. ITpu nposepke
cTaTyca rmocJje yaajeHus KaTajora .git Beigaercs coobliieHre 06 OTCyTCTBUM PEIO3K-
topus Git ©. Best nrdopmarust, rcrosbdyeMast Git it OTCIEKMBAHUST PETO3UTOPUS,
XPAHUTCS B KaTajore .git, IO3TOMY €ro yaajeHue MPUBOAUT K YHUUTOKEHHUIO BCETO
PETO3UTOPHUSL.

Torna MbI MOKEM MCTIONB30BATh KOMAHAY git init /st co3aHmss HOBOTO PETo3uTO-
pus @. IIpoBepka cTaTyca MOKa3bIBAET, YTO BCE BEPHYJIOCHh K NCXOJHOMY COCTOSTHUIO,
OXMIast TePBOTO 3aKperieryst ©. Ml mob6aBseM (hailbl 1 BHITTOMHIEM TEPBOE 3a-
kperienne @. Tenepb IIPOBEPKa cTaTyca IOKa3blBACT, YTO IIPOEKT HAXOAUTCS B HOBOMI
BETBU master, a 3aKPEIIATH [I0Ka HEYero @.

Pa6ora ¢ cucTeMoit KOHTPOJIST BEPCHil OTpeOyeT HEKOTOPBIX YCUJIUHN, HO CTOUT HEMHOTO
OCBOUTbHCSI, U BaM Y:Ke He 3axouercst paboTath 6e3 Hee.



[locnecnoBue

IMosapasasio! Ber usyunau ocossl Python u npumenusn nosydeHHble 3SHAHUS
JI7IST TIOCTPOEHNS PeaTbHBIX TPOEKTOB. BBl MOCTPONIIN KOMITBIOTEPHYIO UTPY, TIPOBEIN
BU3YaJIU3AIUIO JAHHBIX W CO3/1aii BeO-nipuioxenue. Terneppb mepej BaMu OTKPHITO
HECKOJIbKO PA3HBIX HAMIPABJIEHUIA, 10 KOTOPBIM BbI MOKETE MOBBIIIATH CBOIO KBaU(U-
KaIWIo MPOrPAMMUCTA.

Ha mepBBIx mopax mpososkaiTe paboTy Ha/l OCMBICTEHHBIMI MPOEKTaMU, KOTOPBIE TIPE/T-
CTaBJISTIOT JJIsI BaC nHTepec. [IporpaMMupoBaHie CTaHOBUTCSI 0JIee MHTEPECHDIM, KOT/A
BBI pelaeTe akTyaJbHble, BA)KHBIE 33/1a4H, a K 3TOMY MOMEHTY BBI 3HaeTe IOCTaTOYHO
JUIST TOTO, YTOOBI YUaCTBOBATH B CAMBIX Pa3HbBIX MpoekTax. [Ipuaymaiite cOGCTBEHHYIO
UTPY WM HAIIUILIUTE CBOIO BEPCUIO KJIACCUYECKOI apKkagHoi urpsl. [TonpolyiiTe mpoana-
JIN3UPOBATh JaHHble, BayKHble JJd Bac, U co3/iaiiTe BU3yaau3alliu, KOTOPble BBIABJISIOT
HHTEPeCHbIE 3aKOHOMePHOCTH U ¢Bsi3u. Cosfaiite co6CTBEHHOE BeO-TIPIIOKEHNE UITH
UMHUTUDPYITE OXHO U3 CBOUX JIOOMMBIX IIPUIOKEHUI.

ITo Bo3MOsKHOCTH TpejiaraiiTe APyruM JIO/sIM MCII0JIb30BaTh Ballll IIporpaMMbl. Ecim
BbI HAMTUCAJIA UTPY — TIYCTh KTO-HUOY/Ib ChITPaeT B Hee. EcJin BBl IOCTPOWIIN BU3YyaJIH3a-
IIUIO, TOKAXKUTE ee IPYTUM JIOIAM U TIOCMOTPUTE, KAk OHU BOCIIPUMYT pe3yJibTaT. Ecimn
BbI CO3/1aJIU BEO-TPUIIOKEHNUE, Pa3BepHUTE ero B VIHTEpHETE U MPEIOKUTE IPYTUM
onpo6oBaTh ero. [IpuciymmBaiTech K MHEHUEO [TOJIb30BaTEIEH 1 cTapaiiTech yUUTHIBATH
MOJIy4eHHYIO MH(MOPMAIINIO B CBOUX ITPOEKTAX; 3TO IOMOKET BaM CTaTh IIPodeccoHaIoM
6oJiee BBICOKOTO KJTacca.

B xojte paboThi HaJl COOCTBEHHBIMHU TIPOEKTAMHU BbI CTOJIKHETECH € TIPOOIEMaMIU, KOTOPbIE
Gy/IeT CAUIIKOM TPYIHO WK [ake HEBO3MOKHO PENIUTH CAMOCTOSATENbHO. [ToumuTe
HOBBIE CIIOCOOBI 06PATUTHCS 32 MOMOIIBIO, HAWNTE CBOE MeCTO B coobiectse Python.
BerynuTe B MeCTHYIO IpYIILy moJib3oBateseil Python win npucoeanHuTech K 0HOMY
U3 CETEBBIX COOOIIECTB. PaccMOTpUTE BO3MOKHOCTD TIOCETeHIsT Omkalinieil KoHpbe-
penrun PyCon.

ITocrapaiitech Bbiaep:KaTh OaJaHc MeKAy padOTON Hajl IPOEKTaMU, MHTEPECYIOIUMEI
Bac, M pa3BUTHEM Bammx oOmmx HaBbikoB Python. B MIHTepHETE MOKHO HAWTH MHOTO
HCTOYHMKOB HHMOpMaImu o Python, f7ist IporpaMMHUCTOB CPETHETO YPOBHSI HAITMCAHO
MHOro KHUT. Tenepnb, Kor/ia Bbl OBJIJIeJIM OCHOBAMU U 3HaeTe, Kak IPUMeHSITh CBOU Ha-
BBIKH, MHOTHE U3 9THX PECYPCOB CTAHYT JOCTYIHBIMHE JI7ist Bac. PaboTa ¢ yueOHMKaMu
u xkauramu Python 3akpenut usydeHHbIi MaTepras, yrayOouT Balie MoHMMaHUe Po-
rpaMMupoBaHus B 1iesioM 1 Python B wactHoctu. U1 Korjia Bbl mocjie 3TOr0 BEPHETECH
K paboTe HA/l MPOEKTAMM, BBI cMoskeTe Oosee abeKTHBHO penrath Gosiee MUPOKit
KpyT 3a/1a4.

[MosapasisieM — BbI mipojiesianu osruii myth! XKesaem ynaun B nasbHeiinem usydeHun
Python!
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