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Y4ebHuk "OcHOBbI NporpammMupoBaHust Ha Python’

NMosicHuTenbHasa 3anucka

Kypc nmo undpopmaruke "OcHoBbl mporpammupoBanus Ha Python" mpencrammnsier coboit
BBOJIHBIA KypC IO NPOrpaMMHUPOBAHUIO, JNAIOUIMHA IpPEJCTaBiIeHHE O 0a30BbIX MOHATHUSAX
CTPYKTYpPHOI'O MpOTrpaMMHUpPOBaHUs (JJaHHBIX, OINEpalUsiX, NEPEMEHHbIX, BETBICHUSIX B
nporpaMMe, HMKIax U PyHKIHSX).

Bei6op Python o0ycioBneH Tem, 94TO 3TO SI3bIK, OONAAIONMIUN PSIZIOM TPEUMYIIIECTB TIEPEeT
JPYTUMHU SI3bIKAMH 11  HAYMHAKOIIUMX M3y4yaThb MPOTrpaMMHUPOBAHUE: SICHOCTh KO,
OBICTpOTA pealU3aIiy.

Kypc paccunran npumepHo Ha 15 dacos.

JlaHHBII KypC HE SIBISIETCS TOCOOMEM TIO0 SI3BIKY ITporpamMmmupoBanus Python.

Uenu u 3adayu Kypca

OcHoBHoil 1enbt0  Kypca "OcHOBbl mporpammupoBanus Ha Python" sBmsercs
¢dopmupoBaHre 0a30BBIX MOHSATHH CTPYKTYPHOTO MPOTPaMMHUPOBAHUS, PAa3BUTHE JIOTUKH
00yJaroIuxcsl.

lMpozpamma Kypca

[loBepXxHOCTHOE MpPEACTABICHUE O S3bIKAX MPOrPaMMHUPOBAHUS M HUX HCTOPUUYECKOM
Pa3BUTHUH, CIIOCOOAX TPAHCISALMK MPOrPAMMHOTO Kojia. TUIBI JaHHBIX (IIeJIbIe Yncia, Yhciia
C IUIaBAaKOIIeW TOYKOM, CTPOKHM) W CTPYKTYpbl JaHHBIX (CTPOKH, CIIMCKH, CIIOBapH),
nepeMeHHble, BoipaxeHus, BeTBieHus (if, if-else, if-elif-else) u nukisr (while, for). Beon u
BBIBOJI IaHHBIX. [loHsTHE O PyHKINH, IOKATIBHBIX U TII00ATBHBIX IEPEMEHHBIX.

Aemopckue npaea

Marepuansl, COCTaBIAIOIUE AAHHOE IOCOOME, PACIIPOCTPAHSAIOTCS HAa YCIOBHHU JIULCH3UU
GNU FDL. Y4eOHUK HE CcOIepKUT HEM3MEHSEMBIX pa3/iesoB. ABTOp MOCoOMs yKa3aH Ha
nepBoil cTpaHulle OO0NOXKU. BceTpewaromumecs B KHUIE Ha3BaHUS MOTYT  SBISITHCS
TOPrOBBIMU MapKaMH COOTBETCTBYIOLLUX BIIAJEIIbLIEB.

Kypc "OcHoBbl mporpammupoBanust Ha Python" mepBoHauansHO mMyOnUKOBaJICS Ha calTe
http://younglinux.info ¢ 2009 ropxa.
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Ypok 1.
UcTopusa A3bIKOB NporpaMmMupoBaHUS.
KomMnunauua n nHtepnpeTtaumsa

lMpozpamma. 5s13bIK Npo2paMMupo8aHusi

Ilpoepammy MOXHO TIPEICTAaBUTh KaKk HA0Op MOCIEAOBATEIBHBIX KOMAH] (aJITOPUTM) IS
00beKTa (MCIIOIIHUTENS ), KOTOPBIM JOKEH UX BBINOIHUTH ISl JOCTHXKEHUS OIpeeIeHHON
nenu. Tak yCcIIOBHO MOXHO 3allporpaMMHUpPOBaTh U 4YEJIOBEKa, €CIM COCTaBUTb €My
MHCTPYKLMIO "KaK IPUTOTOBUTH OJIaJbU'", @ OH HAYHET YETKO €€ UCHONHATH. IIpu 3TOoM
UHCTPYKUHMs (mporpamma) [jsi 4YelloBeka OyleT HamucaHa Ha Tak Ha3blBa€MOM
€CTECTBEHHOM $I3bIKE (PYCCKOM, aHIJIUHCKOM MJIH JIp.).

OOBIYHO MPHUHATO MPOrPAMMHUPOBATH HE JIIOACH, a BHIUUCIUTEIbHBIE MAIIUHbBI, UCTIOIB3YS
Ipy ATOM CIleNUalNbHbIe $3bIKH. lcmonb30BaHME OCOOBIX S3BIKOB BBI3BAHO TEM, 4YTO
MalluHbl HE B  COCTOSIHUM TOHUMAaTh Hamu  (4emoBedyeckue)  s3biku. s
"MHCTPYKTUPOBAHUA'" MAIlIMH MpEIHAa3HAUYCHbl PA3HOOOPA3HBIE A3bIKU NPOSPAMMUPOBAHUSL,
KOTOpBIE XapaKTEPHU3YIOTCSI CHHTAKCMYECKON OJHO3HAYHOCTHIO (HAmpHUMeEp, B HUX HEIb3s
MEHSATh MECTaMH OIIPEIEICHHBIE CJI0OBA) M OrPAHMYEHHOCTBIO (CTPOrO ONpPEAECIECHHBIN
HaOOp CJIOB U CUMBOJIOB).

OcHO8HbIe amankl pa3eumusi s13bIKO6 MpPo2pamMMupPoO8aHUsi

[lepBble IpOrpamMMBbl MUCANUCH HA MAUUHHOM A3biKe, T.K. Aji1 DBM TOoro BpemMeHu ele He
CYIIIECTBOBAJIO PA3BUTOTO IMPOTPAMMHOTO OOECIICUEHHUs, a MAIIUHHBIA S3bIK — 3TO
€IMHCTBEHHBIN CMOCO0 B3aWMOJCKHCTBUS C ammapaTHBIM O00ECIEUCHHEM KOMIIbIOTEpa.
Kaxyro KoMaHy MallMHHOIO $I3bIKa HANpPSIMYIO BBIIIOJHSET TO WA MHOE 3JIEKTPOHHOE
yCTpOUCTBO. JlaHHBIE W KOMaHIbI TMPOTPAMMUCTBHI 3alUCHIBAIA B IM(PPOBOM BHUIE
(Hampumep, B IIECTHAALATCPUYHOM WM JBOMYHOM cucTeMax cuucieHusi). [loHATH
NporpaMMy Ha TAaKOM SI3bIKE€ OYEHb CJIOKHO; KpOME TOTo, Jaske HeOoblias mporpamma
MoJIy4yanach COCTOAIIEH U3 MHOXKECTBA CTPOK KoAa. CUTyalusi OCIOKHSIACH €IIE U TEM, UTO
KaK/1asl BBIYMCIIMTENIbHAS MAIIMHA TOHUMAET JIUIIb CBOW MAIIIMHHBIN A3bIK.

Jlronsim, B OTMYME OT MallWH, Oojiee MOHSATHBI ClOBa, yeM Habopsl mugp. CrpemiieHue
YeJioBeKa OMEepUpoBaTh CIOBaMU U He LU(paMu MPHUBENIO K MOSBICHUIO accembnepos. ITo
A3bIKA, B KOTOPBIX BMECTO YMCJICHHOrO OOO3HAYeHHMsI KOMaHJI M objacTed maMsaTu
MCIIOJIb3YIOTCS CIIOBECHO-OyKBEHHBIE.

[Ipu sToM mosiBIseTcss mpoOnemMa: MalluHa HE B COCTOSHUM TIOHSTH HaOOphl OYKB.
HeobOxoaum kakoil-HHOYIb MEPEBOAYMK HA €€ POJIHOM MAIIMHHBINA s3bIK. [l0aTOMY, HaunHAas
CO BpPEMEH acceMOIepoB, MO/ KaXKIbIH SI3bIK TPOrPAMMHUPOBAHUS CO3AAIOTCS MPAHCIAMOPbl
— CcrHenuaibHble TMPOTPAMMBI, TPEOOpasyrolMe MPOTPaMMHBIM  KOJ € SI3bIKa
IPOrpaMMHUPOBAHUS B MAIIMHHBIN KoA. AccemOiepbl Ha CErOAHSIIHUN JIEHb MPOJOIKAIOT
UCIIONIb30BaThCsl (B CHUCTEMHOM MIPOrPaMMHUPOBAHUM — HU3KOYpPOBHEBbIE HHTepdeichl
ONEPALMOHHBIX CUCTEM, YaCTH APAWBEPOB U JIp.).
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[Tocne accemOiepoB HACTYHHJI PAacCBET SI3bIKOB TaK HA3bIBAEMOTO BBICOKOTO ypoBHs. JlJis
ITHX SI3BIKOB TOTPEOOBAJIOCh pa3padarbiBaTh OoOJiee CIIOKHBIE TPAHCIATOPHI, T.K. SI3BIKH
BBICOKOT'O YPOBHS Ky/1a OoJIblIe yJOOHBI AJIs 4YETIOBEKA, YEM Ul BBIYMCIUTEIbHON MAIIUHBIL.
B ornmune ot acceM0iepoB, KOTOpbIE OCTAIOTCS NMPUBS3aHHBIMUA K CBOMM THIIaM MalllWH,
A3BIKM BBICOKO YPOBHSI O0JIaJalOT MEPEHOCUMOCThI0. T.e., HamucaB OJUH pa3 MPOrpaMmy,
IPOrpaMMUCT MOT BBIIIOJIHUTH €€ Ha 000N MalluHe.

CrnegyrommM 3HAYUMBIM I1arOM OBUIO TIOSIBIICHHE OOBEKTHO-OPUEHTHUPOBAHHBIX SI3BIKOB
nporpaMMmupoBaHusi. C MOMOIIbIO TaKUX $3BIKOB TMPOTPAMMHUCT Kak Obl Omepupyer
BUPTyaJIbHBIMU OOBeKkTaMu. Ha ceromHsmHuii feHb, peanu3aius OONBIINX U CIONKHBIX
MIPOCKTOB OCYIIECTBIISIETCSI B OCHOBHOM C TIOMOIIBIO OOBEKTHO-OPUEHTHPOBAHHOTO
pPOrpaMMHUPOBAHUSI.

Pa3Hoo6pa3us 13bIKoe Nnpoz2pamMmupoeaHust

Ha ceromHsmHui IeHb CyIIECTBYET OTPOMHOE MHOXKECTBO Pa3JIMYAOIIMXCSA U IMOXOKHUX
Mexay coOOH S3bIKOB pOrpaMMHUpoBaHus. [IpuunHa Takoro siBI€HHUS CTAHOBUTCS MOHSATHA,
€CJIM IPEJCTaBUTh TO KOJIMYECTBO U pa3HOOOpasue 3a/1ad, KOTOpble HAa CErOIHAIHUN JEeHb
peIaeTcsi ¢ MOMOIIBIO BRIYUCIUTEIbHON TeXHUKH. J{J1s pemeHus pa3HbIX 3aja4d TpeOyroTcs
pa3Hble HHCTPYMEHTHI (T.€. SI3bIKM IPOrpaMMUPOBAHUS).

MHorue nporpaMMHUCTBI CTAPAIUCh B MPOLUIOM U CTAPAIOTCS CeWdac MpUIyMaTh CBOU SA3bIK
NpOrpaMMHUpOBaHMs, oOONajalomMi TEMU WIM HHBIMH  [PEUMYLIECTBaMHU.  XOTS
HoJaBisitoNIee OOJBIIMHCTBO IMPOIPAMMHUCTOB B HACTOSILEE BPEMs TpPATAT OIPOMHOE
KOJINYECTBO BPEMEHM Ha U3YUYECHUE YXKE CYIECTBYIOIIETO APCEHAIA HHCTPYMEHTOB.

Bce cymectByromee MHOrooOpasue SI3bIKOB MOXXHO YCJIOBHO KIIACCHU(UIIMPOBATH 10
pasHbIM KpuTepusM. Hampumep, mo TuIly pemiaeMbix 3amad (S3bIKM CHCTEMHOTO WU
MIPUKJIATHOTO HA3HAYEHUS, S3BIKH 111 Web-pa3paboTku u ap.).

TpaHcnayus

Panee Obuto ckazaHo, YTO UIA TEPEBOAA KOJA C OTHOTO SI3BIKA IMPOTPAMMHUPOBAHHS
(HampuMmep, s3bIKa BHICOKOTO YPOBHsI) Ha Jpyroi (HampuMmep, MAIIMHHBINA A3BIK) TpeOyeTcs
crieuaibHas mporpaMmma — TPaHCISTOP.

MexaHu3M 3TOro mepeBojia BeChbMa CIO0XKEH, IMPU 3TOM BBIJCINSIOT JIBA OCHOBHBIX CIIOC0O0a
TPAHCIIALMHA — KOMARUIAYUS TIPOTPAMMBI WIH €€ UHMEPNpemayus.

[Tpy KOMIMJIAIIMKM BECh UCXOOHBIU NPOCPAMMHDBIL KOO (TOT, KOTOPBIM MHIIET MPOTPAMMUCT)
cpa3y mnepeBoAMTCs B MamMHHBIA. Co374aeTCsi TaK Ha3bIBAEMbIH OTACIBbHBIA UCHONHAEMbLLL
¢haiin, KOTOPBIM HUKAK HE CBS3aH C UCXOAHBIM KOJIOM. BrimonHenue ucnonHsemoro (aiina
obecrieqnBaeTcs OrepaioHHON CUCTEMOM.

[Ipu uHTEpHpeTaui BHINOJHEHHE KOJa MPOUCXOAMUT TOCJeN0BaTeIbHO (MOXKHO CKa3arh,
CTpOKa 3a CTpOKoif). OnepanmoHHasi CUCTEMa B3aUMOJICUCTBYET C MHTEPIPETATOPOM, a HE
HCXOHBIM KOJIOM.
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BeimonHeHne  OTKOMIMIMPOBAHHOM MPOTPaMMbl  MPOUCXOAMT  ObICTpee, T.K. OHa
npejcTaBiIsieT coO0M rOTOBBIM MAIIMHHBIA KoA. OJHAKO HAa COBPEMEHHBIX KOMIBIOTEPAX
CHMKEHHE CKOPOCTH BBIMIOJIHEHUS IIPU UHTEPIPETALIMN OOBIYHO HE 3aMETHO.
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Ypok 2.
3HakoMmcTBO ¢ Python
U cpegamMv NnporpaMmMmpoBaHuA

Ucmopus

A3k nporpamMmupoBanus Python Obut cozman npumepno B 1991 rogy rommanauem ['Bumo
BaH Poccymom.

CBoe wums - Ilafiton (unu IlutoH) - momyuun oOT Ha3BaHMs Telecepuana, a He
MPECMBIKAIOIIETOCS.

[Tocne toro, kak Poccym pa3zpaboran s3bIK, OH BBUIOKUI €ro B VIHTEpHET, rae yxe Lenoe
COOOIIECTBO IPOrPAMMHUCTOB MPUCOETUHUIIOCH K €TI0 YITy4IIEHHIO.

Python akTHBHO COBEpIICHCTBYEeTCS M B HacTosimee Bpems. YacTo BBIXOJST €ro HOBBIC
Bepcun. OdunmanbHbiii caitT http://python.org.

OcobeHHOoCcMu

Python — 3T0 uHTepmpeTHpyemblii S3bIK MPOTrPAMMHPOBAHUS: UCXOAHBIA KOJ YaCTIMU
npeoOpa3yeTcss B MAIIMHHBIA B IPOLECCE BBINOJIHEHUS CHEUUATbHOW MPOrpaMMoOll —
MHTEPIPETATOPOM.

Python xapakrepusyeTcs SCHbIM CHHTakCUCOM. YuTarh KOA Ha OTOM  S3bIKE
IIPOTPAMMHUPOBAHUSA JOCTATOYHO JIETKO, T.K. B HEM MAajl0 BCIIOMOIaTEJIbHbIX JJIEMEHTOB, a
MpaBwiIa S3bIKa 3aCTABIIOT IIPOTPAMMUCTOB J€JATh OTCTYIBL [IOHATHO, YTO XOpOLIO
0(hOPMIICHHBIN TEKCT C MAJIBIM KOJIMYECTBOM OTBJICKAIOIIUX JIEMEHTOB YUTATh U TOHUMATh
jerye.

Python — 3T0 monmHOLEHHBIN, MOXKHO CKa3aTh YHUBEPCAJIbHbIN, A3BIK MPOTrPaMMHUPOBAHUS.
OH noaiepkuBaeT 0ObEKTHO-OPUEHTHUPOBAHHOE ITPOrpaMMUpPOBaHKE (Ha CaMOM JIeJie OH U
pa3pabarbIBaiicsi Kak 00bEKTHO-OPUEHTUPOBAHHBIH SI3BIK).

Taxxxe Python pacmpocrpansercs CBOOOAHO Ha OCHOBAaHHM JIMIICH3MHM MoA00HOH GNU
General Public License.

A33H [NTumoHa

Ecmu untepnperaropy Ilutona nate komanmy import this (ummoptupoBars "cam 00beKT"),
TO BbIBEJETCS Tak HaszbiBaeMmbli "J[3en IluTonHa", wimOCTpUpYIONIUN HICOIOTHUIO U
O0COOEHHOCTH JaHHOTO s3bIka. [JyOOKOoe MOHMMaHUE STOro JA3€HA MPUXOAUT TEM, KTO
CMOXET OCBOWTH s3bIK Python B momHOW Mepe W NpUOOPETET OMBIT MPAKTUYECKOTO
MIPOrpaMMHUPOBAHUS.

Ne  @pa3za IHepeBon

1.  Beautiful is better than ugly. KpacuBoe nry4ie ypomiiBoro.


http://python.org/
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11.

12.

13.

14.

15.
16.

17.

18.

19.

Explicit is better than implicit.
Simple is better than complex.
Complex is better than complicated.
Flat is better than nested.

Sparse is better than dense.
Readability counts.

Special cases aren't special enough to
break the rules.

Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, refuse the
temptation to guess.

There should be one — and preferably
only one — obvious way to do it.

Although that way may not be obvious
at first unless you're Dutch.

Now is better than never.

Although never is often better than
*right® now.

If the implementation is hard to explain,
it's a bad idea.

If the implementation is easy to explain,
it may be a good idea.

Namespaces are one honking great idea
— let's do more of those!

Kak nucamb npoz2pamMmbl

MHTepaKTUBHbLIN peXxum

B OCHOBHOM MHTEpPHpPETATOpP BBINOJHAET KOMAaH/]IbI
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SIBHOE mydIIe HEABHOTO.

IIpocroe ny4ie Cia0kKHOTO.
CnoxHoe JrydIne yCaoKHEHHOTO.
[Imockoe sryyie BIOKEHHOTO.
Paspexx€nHoe J1ydiie INIOTHOTO.
VY10004nTaeMOCTh BayKHa.

YacTHble cily4an HE HACTOJIBKO
CYLIECTBEHHBI, YTOOBI HAPYLIAaTh IIPaBUJIA.

OI[HaKO MMPAaKTUIHOCTH BAKHCC YN CTOTHI.

OmnOKY HUKOIAA HE TOJIKHBI
3aMaJT4YUBaThCS.

3a UCKITIOYEHHEM 3aMaTulBaHUsl, KOTOPOE
3aJIaHO SIBHO.

B cnydae HEOTHO3HAUHOCTH
COTPOTUBIISIUTECH UCKYIICHUIO YTaJaTh.

JIoJKeH CylecTBOBaTh OJUH — W,
JKEJIaTeIIbHO, TOJILKO OJVMH — OYCBHIHBIN
CIroco0 caemnaTh 3TO.

XOTs1 OH MOXKET OBITH C IICPBOTI'O B3IV a HC
O4YCBUJCH, €CJIHN Thl HC I'OJIJIaHACLI.

Ceituac sy4iie, 4eM HUKOT/A.

OnHako, HUKOITIA Yallle Jy4YIlle, 4eM IpsiMO
ceiyac.

Ecnu peanuzanuio cioXHo 0ObSICHUTh —
ATO TUI0Xas ujesl.

Ecnu peanuzanuto 1erko 00bsICHUTS — 3TO
MO>KET OBITh XOpoIlas umiesl.

[IpocTpancTBa UMEH — MpeKpacHas ujes,
naBaiiTe nenarh ux 0osbie!

MNOCTPOYHO: TMHIIEIIb CTPOKY,

HaXUMacllb Enter, HHTCPIPETATOP BBIIOJIHACT €C, Ha6n}0ﬂae1m> pe3yiibTarT.

OT0 o4yeHb yAO0OHO, KOTJIa YEJIOBEK TOJBKO M3ydaeT MPOrPaMMHUPOBAHHME WM TECTHPYET
KaKylo-HHOY/Ib HEOOJIBIIYIO YacTh Koja. Benp eciau paboTarh Ha KOMOWINPYEMOM SI3bIKE, TO
NPUIUIOCH OBl CHayalla HalMcaTh KOA Ha HMCXOJHOM SI3BIKE MPOTPAMMHPOBAHHSA, 3aTEM
CKOMITUJIMPOBATh U YK MOTOM 3aITyCTHTh UCIOIHIEMbIN (paiisl Ha BBINOIHEHHUE.
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PaGorars B unTepakTuBHOM pexkuMe B OC Linux MoxkHO B KoHconu. J[st aToro ciemyer
BBITIOJTHUTh KOMaHAy python. 3amycTuTcss uWHTEprpeTarop, TJe CHadanda BBIBEICTCS
uHpopmarusa 06 uHTepnperarope. [anee, mocienyeT npuriamieHue K BBoay (>>>).

3anycture uatepnperarop Ilnrona.

[TockonbKy HHKaKMX KOMaHJ MbI TOKa HE 3HaeMm, TO Oyaem wucmonb3oBarth [IuToH Kak
KaJIbKYJISTOP (BO3MOXHOCTH A3bIKA 3TO MO3BOJISIOT).

2+5
3*(5-8)
24+30/2
U T.]1.

HabGepute momoOHbIE MPUMEPHI B MHTEPAKTUBHOM PEXHME (B KOHIIE Ka)JIOTO HAXUMaNTE
Enter).

OTBeT BbIIaeTCA cpasy nocie Haxarusi Enter (3aBepiiieHust BBoJa KOMaH/IbI).

briBaer, uTo B mpoiiecce BBoja ObuIa JOIMyIeHa ommoKa Wil TpeOyeTcsl TOBTOPUTH PaHee
UCTIONIE3YeMYI0 KOMaHIy. YToObl HE TmHcaTh CTPOKY CHadajga, B KOHCOJU MOXKHO
NPOKPYYHBAThH CITUCOK KOMaH]I, KCIIOJIB3YsI ISl 9TOTO CTPEJIKH Ha KJIaBHATYpe.

Hpyroil BapuaHT pabOThl B MHTEPAKTHBHOM pEXUME — 3TO pabora B cpele pa3paboTKu
IDLE, y xoTopoii ecTh HMHTEPAKTHUBHBIH DPEXKHM paboThl. B oTaMYMe OT KOHCOJBHOTO
BapHaHTa 3/1€Chb MOXKHO HAOIOaTh MOJACBETKY CHHTAKCHCA (B 3aBHCUMOCTH OT 3HAYCHHS
CUHTAKCUYECKOW €IMHUIBI OHA BBIIESETCS ONpeleleHHbIM LBeToM). lIpokpyunBaTh
CIIUCOK paHee BBEJIEHHBIX KOMaH]] MOXHO C TOMOIIbI0 KoMOuHaruit Alt+N, Alt+P.

3anyctute IDLE. TlonpoOyiite pemiats MaTeMaTH4eCcKrue MpUMEpPHI 3/1€Ch.
Co3paHue ckpunTtoB

HecMoTtpst Ha ymoOcTBa MHTEPAKTUBHOTO peXUMa PabOTHl IPH HANMMCAHWU MPOTPaMM  Ha
[TutoHe, 0OBIYHO TpeOyeTcsi COXPaHATh MCXOMHBIA MPOTPaMMHBIA KO JUTS TTOCIIETYOIIETO
UCTIONIb30BaHus. B TakoM ciydae moAroraBnuBaroTcs (aiiibl, KOTOPHIE MEPENaloTCs 3aTeM
UHTEPIIPETATOPY Ha WCHONHCHHE. [l0 OTHOMIEHWI0 K WHTEPHPETUPYEMBIM SI3bIKAM
IPOTPaMMHPOBAHHS YaCTO UCXOTHBIN KOJ Ha3bIBAIOT ckpuntoM. Daiiel ¢ komoM Ha Python
0OBIYHO UMEIOT PACITUPEHHUE p).

[TonroroButh CKpuntel MOXHO B TOM xe cpeae IDLE. Jlns storo, mocie 3amycka
nporpaMMmbl B MeHIO crienyeT BbeIOparh komanny File — New Window (Crtl + N),
OTKPOETCSI HOBOE OKHO. 3aTeM >KeJaTelIbHO cpa3zy CoxpaHuTh (aiin (He 3a0biBaeM Mpo
pacmupenue py). [locne Toro kak kox OyzeT MOATOTOBICH, CHOBAa cCoOXpaHUTE (aii (4ToObI
00HOBUTH coxpaHeHue). Hy W HakoHEI, MOXKHO 3aIlyCTUTh CKPHIIT, BBIMIOJHUB KOMAaHIY
MeHIO Run — Run Module (F5). Ilocine 3Toro B mepBoM OKHE MOSIBUTCS PE3yJIbTar
BbInoiHeHUs koza. (IIpumedanue: ecniu HaOuparh KO, HE COXpaHUB (Qailn B Hayaie, TO
MOJICBETKA CHHTaKcHCca OyIeT OTCyTCTBOBATb.)

[ToaroToBbTe CKPUNT (C TpUMEpPaMu). 3aIyCTUTE €TI0 Ha BBITIOJIIHEHUE.



Y4ebHuk "OcHoBbI NporpammMmpoBaHus Ha Python”

Ha camom fiene CKpunThl MOXKHO TOTOBUTH B JIFOOOM TEKCTOBOM DPEIAKTOpe (MKEJIaTeNbHO,
4TOOBI OH TOMJICPKUBAJT TIOJICBETKY CHHTaKcHca s3bika Python). Kpome Toro, cymiecTByroT
crieruaibHble IPOrpaMMBI AJisl pPa3padOTKu.

3anyckaTh NOArOTOBJIEHHbIE (Daiiibl MOKHO He ToJbko B IDLE, HO M B KOHCONM € TOMOIIBIO
KOoMaH bl python agpec/vuma_danna.

B koHconu nepenaiite nntepnperaropy [luToHa Ha BbIIOTHEHUE MOATOTOBICHHBIN (aii.

Kpome Toro, cyiiectByeT BO3MOXKHOCTh HACTPOUTH BBHIMIOJIHEHHE CKPUITOB C IMOMOIIBIO
JIBOMHOTO KJnKa 1o (daitny (B Windows gaHHasi BO3SMOXHOCTh IMTPUCYTCTBYET U3HAYAIBHO).
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Ypok 3.
Tvnbl OaHHbIX B NPOrpaMMMpoOBaHUMN.
OnpeneneHve nepeMeHHOWU

,anHble u ux muribi

MOXHO 3aMeTHUTh, YTO BCE, YTO MBI J€JdaeM, Mbl JclIaeM HajJ YeM-TO — KaKHMH-TO
npeaMeTaMi Wi 00beKTamMH. MBI MEHSIEM CBOWCTBA OOBEKTOB M HMX BO3MOXKHOCTH.
[TporpamMMbI 151 KOMITBIOTEPOB TAKKE€ MAHUITYJIMPYIOT KAKUMHU-TO 00bEKTaMH (Ha30BEM HX
MTOKa OAHHBIMIL).

OueBuHO, JaHHble ObIBalOT pa3HbIMM. OueHb YacCTO KOMIIBIOTEPHOH Mporpamme
OpUXOIUTCS padoTaTh C 4YMCIaMM M CTpokamu. Hampumep, Ha MpOHUIOM YPOKE MBI
"MaHUITYIUPOBAIN" YUCIIaMU, BBINOJHAS HaJ HUMH apudMeTndyeckue omnepauuud. MoxHO
CKa3arb, YTO ONEpalus CIOXKEHHs BBINOJIHANA W3MEHEHHE IIEPBOIO YHCJIa HAa BEIMYUHY
BTOPOI'0, WIM YMHO)KCHUE YBEJIIMUMWBAJIO OJHO YHCIO B KOJIUYECTBO pa3, COOTBETCTBYIOLICE
BTOPOMY.

Yucna B CBOIO oOuepenb Takke ObIBalOT pPa3HBIMU: IEJIBIMH, APOOHBIMH, MOTYT HMETh
OTPOMHOE 3HAUEHWE WJIM OYeHb JJIMHHYIO JpoOHYI0 4acTh. [Ipy 3HAKOMCTBE C SI3BIKOM
nporpammupoBanus Python Mbl TOUHO CTONKHEMCS ¢ TpeMsl TUIIAMU JaHHBIX:

— yenvle yucia (integer) — MOMOKUTEIBHBIC U OTPUIIATEIBHBIC IIETBIC YKCIIa, a Takke 0
(manpumep, 4, 687, -45, 0).

— yucna c nrasaoweti moykou (float point) — npoOuble uyucia (Hampumep, 1.45,
-3.789654, 0.00453). IIpumeuanue: pa3neianTesneM LEeNoN U IPOOHON YacTu CIIyKUT
TOYKA, & HE 3aIsTasl.

— cmpoxu (string) — HabOp CUMBOJIOB, 3aKJIFOUCHHBIX B KaBbIUKH (Hampumep, "ball",
"What is your name?", 'dkfjUUV', '6589"). [Ipumeuanue: xaBbiuku B Python moryt
OBITh OJMHAPHBIMU WU JBOWHBIMHU.

Onepayuu

MoXHO cKa3aTb, 4TO onepayuss — 3TO BHINOJIHEHUE KaKUX-HUOYAb NEHCTBUI HAJ JaHHBIMU
(onepanoamu). JInsi BBHIMOTHEHHWS KOHKPETHBIX JEHCTBHI TpPEOYIOTCS —CIIeUaTbHbIE
UHCTPYMEHTBI — 0nepamopbi.

onepaHy 1 orepaHn 2
oreparop

10 + 20

Hampumep, cumBon "+" M0 OTHOIIEHUIO K YKMCIIAM BBINOJHSAET ONEPALUI0 CIOXKEHUS, a M0

11
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OTHOIICHUIO K CTPOKaM — KOHKareHanuto (coemuHeHue). [lapHbiii 3Hak ** BO3BOAMT
NIEPBOE YMCIIO B CTENIEHb BTOPOTO.

Broipaikenue Pe3ysibTaT BBINOJIHEHUSA

34.907 + 320.65 355.55699999999996

"Hi, " + "world :)" 'Hi, world :)'

"Hi, " * 10 'Hi, Hi, Hi, Hi, Hi, Hi, Hi, Hi, Hi, Hi, '

N3meHeHuUe muna 0aHHbIX

Yro OymeT, ecniud Mbl TONBITAEMCS BBIOJHUTH B OAHOM BBIPQKEHHH OINEPALUI0 Hal
pasHbIMU TUIIAaMH JaHHBIM? Hanpumep, caoXuTh 11e10€ U JpoOHOE YHCIIO0, YUCIO U CTPOKY.
OnHO3HAYHBIA OTBET JaTh HENb3s: TaK, NMPU CKIAJBIBAHUHU IEJIOT0 YUCIIa M YHCia C
IUIABAOIIEH TOYKOM, OTy4aeTCs YUCIIO C IUIaBAIOIIeH TOUKOM, a €CIIU MOMBITAThCS CIOKUTh
1r000€ YMCIIo M CTPOKY, To uHTeprperatop Python Beigact omuoKy.

Bripaxenue PesyabraTr BBINOJIHEHUSA
1 +0.65 1.6499999999999999
"Hi, "+ 15 Omuodka

Onnako, OBIBAIOT Clly4aw, KOTJa MporpaMma IOIy4aeT JaHHble B BHUJAE CTPOK, a
omepupoBaTh JOHKHA uuciaMu (Wi HaobopoT). B TakoM ciyuae HMCHONB3YIOTCS
cnenuanbable QyHKIUU (0cOOBIe Omeparopbl), MO3BOJSIONIME MpeoOpa3oBaTh OAUH THII
naHHbIX B Apyrod. Tak ¢ynkmus int() mpeoOpa3yeT nepenanHyio el CTpOKy (WM YHCIIO C
MJIaBaroIie Toukoil) B menoe, GyHkmus str() mpeoOpasyeT nepedaHHbI eil apryMeHT B
ctpoky, float() - B 1poOHOE unCIIO.

Bbipaxenue Pe3yabTar BbINOJHEHUSA
int ("56") 56

int (4.03) 4

int ("comp 486") Omubdka

str (56) '56'

str (4.03) '4.03'

float (56) 56.0

float ("56") 56.0

lepemeHHbIE

JlaHHbIE XpaHATCA B fA4YeKax NaMsITH KommbloTepa. Korma Mbl BBOAMM YHCIO, OHO
noMeniaeTcss B mamsth. Ho kak y3Harh, Kyna uMeHHo? Kak B mociencTBuu odpamarbes K
3TUM JaHHbIMU? PaHblle, mpy HaMMCaHUM MPOrPAMM Ha MAIIMHHOM SI3bIKE, OOpallleHue K
ssYeMKaM MaMsTH OCYIIECTBIISIIIM C MOMOIIBIO YKa3aHUs perucTpoB. Ho yxke ¢ nosBieHneM
acceMOnepoB, Tpu OOpalleHWd K JaHHBIM CTaJd MCIOJIb30BaTh TaK Ha3bIBAEMBbIC
nepemennvie. MexaHu3M CBA3M MEXKIY MEPEMEHHBIMH M JAaHHBIMU MOXKET Pa3iNvarhbCcs B
3aBUCUMOCTH OT SI3bIKa ITPOrPaMMUPOBAHUA U TUIIA TaHHBIX. [loka 10CTAaTOYHO 3alIOMHUTB,
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4YTO AAHHBIC CBA3BIBAIOTCA C KakKuM-TH00 MMEHEM U B I[EUILHCIZIH@M 06pa1ueHI/1e K HHM
BO3MOKHO I10 3TOMY UMCHH.

B nmporpamme Ha si3b1ke Python cBsi3p MeXly TaHHBIMU M IEPEMEHHBIMH YCTAHABINBAETCS C
IIOMOIIBIO 3HaKa =. Takas onepanusl Ha3bpIBacTCs NpucBanBaHueM. Hampumep, BbpakeHHe
Sq = 4 O3Ha4aeT, YTO HAa OOBEKT (JaHHbBIC) B ONPEAEICHHON 00JaCTU MaMATH CChUIACTCS
UM sq U 00paIaTbes K HUM Terephb CIeIyeT M0 ITOMY UMEHH.

sq =4
ST

. : TAHHELS
HepeMeHHOIT oTiepaliit &
IIPUCBauBaHNU

HMmena miepeMeHHBIX MOTYT ObITh JIOOBIMH. OJIHAKO €CTh HECKOJIBKO OONIMX TPaBHI WX
HaIlMCaHMUS:

1. JKenarennrHO AaBaTb NMCPEMCHHBIM OCMBICIICHHBIC MMCHA, TOBOPAIINMC O HA3HAYCHHUU
JaHHbIX, Ha KOTOPBIC OHH CCBLIIAOTCA.

2. VIms nepeMeHHOM He JOKHO COBIAAATh C KOMAaHIaMU fA3bIKa (3ape3epBUPOBAHHBIMU
KJIFOYEBBIMU CJIOBAMH).

3. Wms nepeMeHHOM JOMKHO HAYMHATHCS ¢ OYKBBI WJIM CUMBOJIA MMOAYEePKUBAHUSA ().

UroOsl y3HaTh 3HAYEHHE, HA KOTOPOE CChUIACTCS TEPEMEHHas, HaxOIsCh B PEXKUME
MHTEpIIpETaTopa, JOCTAaTOUYHO €€ BbI3BATh (HamucaTh UM U Haxkath Enter).

[Tpumep pa®oThI C NEPEMEHHBIMU B MHTEPAKTUBHOM PEKUME:

>>> apples = 100

>>> eat day =5

>>>day =7

>>> apples = apples - eat_day * day
>>> apples

65

>>>

Mpakmu4yeckass paboma

1. Tlepemennoii var int npucBoiite 3nauenune 10, var float - 3Hauenuwe 8.4, var str -
"NOH,

2. V3meHuTe 3HaueHWE, XpaHMMOE B MEPEMEHHOW var int, yBenwuuB ero B 3.5 pa3sa,
pe3yabTar CBSKUTE C epeMeHHoM big_int.

3. U3menute 3HaueHwe, XpaHumMoe B mepeMeHHou var float, ymMeHbIINB €ro Ha

13
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Y4ebHuk "OcHoBbI NporpammMmpoBaHus Ha Python”

€AUHULLY, PE3YJIBTAT CBSIKUTE C TOU KE IIEPEMEHHOM.

Pasnenure var int Ha var float, a 3arem big int Ha var float. Pesynprar maHHbIX
BBIPA)KCHUM HE NPUBSI3BIBAUTE HU K KAKMM IIEPEMEHHBIM.

N3menute 3Hauenue nepemeHHo  var str Ha  "NoNoYesYesYes". Ilpu
dbopMUpPOBaHUM HOBOTO 3HAYCHUS WCIONB3YWTE OMEpalMu KOHKaTeHaruu (+) u
MOBTOPEHUS CTPOKH (*).

BBIBCI[I/ITG SHAYCHUS BCCX MCPCMCHHBIX.

PesyanaT BbINOJIHEHUA npaKTqucxoﬁ paGOTbI

>>> var_int = 10

>>> var_float = 8.4

>>> var_str = "No"

>>> big_int = var_int * 3.5
>>> var _float = var float — 1
>>> var_int / var_float
1.3513513513513513

>>> big_int / var_float
4.72972972972973

>>> var_str = var_str* 2 + "Yes" * 3
>>> var_int

10

>>> var_float

7.4

>>> big_int

35.0

>>> var_str
'NoNoYesYesYes'

>>>

Bonpochbi

I.
2.

Kaxkue Tunsl JaHHBIX BbI 3HaeTe? OMUIINTE UX.

MoxxHo 11 npeoOpa3oBaTh ApoOHOE YHCIO B 1enoe? uemoe B apodHoe? B kakux
CIIy4asix MO)KHO CTPOKY TIpeoOpa3oBaTh B UUCIIO?

[IpuBenuTe nmpumeps! onepauuid. [l yero npeaHazHadeHa ornepanusi IpUCBOCHUS ?

Kakue cymiecTByIOT npaBuia 1 peKOMEHIAIUHU sl UMEHOBAHUS MEPEMEHHBIX ?

14
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Ypok 4.
Jlornyeckue BbipaxeHuUs

Jlo2zuyecko20 ebipaxkeHus1 u fo2uvdeckuli mun 0aHHbIX

Yacto B peasibHOM KM3HU MBI COIVIAlllaeMCs WM OTPULAEM TO WM MHOE YTBEPKIEHUE,
coObrtrie, Qaxrt. Hampumep, "Cymma uucen 3 u 5 Oonbiie 7" sBisieTcsl MpaBIUBBIM
yTBep)kaeHueM, a "Cymma uncen 3 u 5 meHbiie 7" - J0XKHBIM. MOXXHO 3aMETUTh, UTO C
TOYKU 3pEHMs] JIOTUKU TOoJ00HbIe (pa3bl MpenarnoyiaraloT TOJbKO ABa pesyibrara: "Jla"
(mpaBma) u "Hetr" (noxp). IlomoOGHoe wucmonb3yercs B MNPOrPaMMHUPOBAHHUM: €CITU
pE3YyNIBTaTOM BBIYMCIICHUS! BBIPAKEHHUS MOXKET OBITh JIMIIb WCTHHA WX JIOXKb, TO TaKOe
BBIPA)KEHUE HA3bIBACTCS JIOTHUECKHUM.

Ha mponutom ypoke ObLIM ONMMCAaHBI TPU THIIA JAHHBIX: IIEJbIe, TPOOHBIC YUCIA, a TAKKe
cTpoku. Takke BBIACISIOT J02UYeCKUll mun OaHHbiX. Y 3TOTO THIA BCETO BAa BO3MOXKHBIX
sHauenus: True (nmpaBma) — 1 u False (1oxp) — 0. Tonbko 3TH 3HAYEHHS MOTYT OBITh
PE3yIBTaTOM JIOTHYECKUX BBIPAKCHUH.

Jlocu4yeckue ornepamopsbl

['oBOpst HA €CTECTBEHHOM SI3bIKE (HAIpUMEpP, PYCCKOM) Mbl 0003HaYaeM CpaBHEHUE CIOBaMHU
"paBHO", "Oomnbiie", "MeHbIEe". B si3pIkax MporpaMMUpPOBAaHUS UCIIONIB3YIOTCS CTIEIUATIbHBIC
3HAaKM, NOAOOHBIE TEM, KOTOpbIE MCIOJIB3YIOTCS B MAaTEeMAaTUYECKUX BBIPAXKECHUAX: >
(6ospie), < (MeHbIIe), >= (OOJIbIIE WK PAaBHO), <= (MEHBIIIE WA PABHO).

HoBbiMu 111 Bac MOTyT oka3aTbCs 00O3Hau€HHE paBeHCTBAa: == (JBa 3HakKa "paBHO"); a
TaKXKe HepaBeHCTBa !=. 37ech cienyeT oOpaTuTh BHUMaHME Ha ClEAylollee: He ImyTaiite
orepanuio nprucBanuBaHus, o0o3HayaemMyto B si3bike Python oanHOYHBIM 3HaKkoM "paBHO", U
orepanmio cpaBHeHus (ABa 3Haka "paBHO"). IIpucBanBaHue UM CpaBHEHHE — COBEPILEHHO
pasHbIEC ONEPALIUH.

[Tpumepbl paboOTHl ¢ JIOTUYECKUMH BBIpQXKEHUSIMU Ha S3bIKe MporpammupoBanus Python

(mociie # HamMCaHbl KOMMEHTAPHUN):
x =12 -5 # 370 He norv4eckas onepauus,
# a onepauuns NpucBamBaHUA NepemMeHHoOn X pe3ysibTaTa BblpaKeHna 12 — 5
X == 4 # X paBeH 4
== 7 # X paBeH 7
I=7 # X He paBeH 7
=4 # X He paBeH 4
5 # x 6onbwe 5
5 # X MeHbLe 5
>= 6 # x 6onblIe nnn paBeH 6
<= 6 # X MeHblUue UIn paBeH 6

>
<

X X X X X X X

Onpenenure yCTHO Pe3yJbTaThbl BBIMOJHEHHUS OMEpPAIlNii, IPUBEICHHBIX B MPUMEPE BHIIIIE.
[IpoBepbTe NPABWIBHOCTh BallUX MPEANOIOKEHUN, BBINOJIHUB JaHHBIC BBIPAKECHUS C
MOMOIIIBIO UHTEPIIPETaTOpa sA3bika Python.
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CrioxHble sio2cu4ecKue 8biIPa)>KeHus

Jlornueckue BbIpaxkeHHss Tuna verymuch >= 1023 sgBaserca npocteiM. OpHako, Ha
NPAaKTUKE HE PEJIKO HUCHONb3YIOTCs Oosiee cioxHble. MoXeT NOHaJOOUThCS MOMYUYUTh
orBera "/la" wim "Her" B 3aBUCMMOCTH OT pe3yjibTara BBIIIOJHEHUS JIByX IPOCTBIX
BhIpakeHuil. Hampumep, "Ha ynuile uAET CHET Wid I0Xab", "mepemenHas new Oombiie 12 u
Menble 20" u T.I

B Takux cimydasx MCMONb3ylOTCS ClielMajbHbIe ONepaTopbl, 0ObeIUHSIOIME J1Ba U OoJee
MPOCTHIX JIOTHYEeCKUX BhIpaxkeHus. Lllnpoko ucmone3yroTcs aBa crmocoba OObeAMHEHUS:
yepes, Tak HazbiBaeMble, jorudeckue 1 (and) u UJIA (or).

Uto6s! nonyuuts uctuny (True) mpu ucnonszoBanuu oneparopa and, He00X0IUMO, YTOOBI
pe3yabTaThl 000UX TMPOCTHIX BBIPAKEHUH, KOTOPHIC CBSI3BIBACT JAHHBIA OMEpaTop, OBLIH
UCTHHHBIMH. Ecnu XoTs Obl B omHOM citydae pesyasratom Oymet False (Jioxp), To u Bce
CJIO)KHOE BBIPKEHUE OYIET JTOKHBIM.

Yro6sl nonyuuth uctuHy (True) mpu MCHoOaB30BaHUM Omeparopa or, HeOOXOIUMO, YTOOBI
Pe3yabTaThl XOTS OBl OHOTO MPOCTOTO BBIPAXKECHHSI, BXOJSIIETO B COCTAB CIOXKHOTO, OBLI
UCTUHHBIM. B ciydae omeparopa Or CIIO)KHOE BBIPOKEHHUE CTAHOBUTCS JIOKHBIM JIHIIH
TOT/Ia, KOT/Ia JIOKHBI BCE COCTABIISIONIHNE €r0 MPOCTHIC BHIPAIKCHHSL.

[Ipumepbr  paboOTBl  CO  CHOXKHBIMA  JIOTMYECKUMHU  BBIPQXKECHHUSIMH  Ha  SI3bIKE
nporpammupoBanus Python (mocine # Hanucanbl KOMMEHTAPHH ):

X =8
y =13
x==8andy <15 # x paBeH 8 ny mMeHbLle 15

x>8andy < 15 # x 6onblwe 8 Ny meHblle 15
x!=0o0ry>15# x He paBeH 0 nnn y meHblue 15
x<0ory>15# x meHbwe 0 Ny meHbLle 15

Omnpenenure yCTHO pe3ysibTaThl BHIMOJIHEHHUS ONEpaluid, MPUBEACHHBIX B MPUMEPE BBILIE.
[TpoBepbTe NPaBUIBHOCTh BALIMX MPEANOJOKEHUN, BBIMOJHUB JIAHHBIE BBIPAXKEHUS C
MIOMOIIBIO0 HHTEpIpeTaTopa sa3bika Python.

lNpakmu4eckas paboma
1. TlpucsoiiTe 1ByM NepeMEHHBIM JFOObIE YUCIOBBIE 3HAUEHUSI.

2. CocTaBbTe YEThIpE CIOXKHBIX JIOTMUYECKUX BBIPAXKEHUS C MOMOIIBIO oneparopa and,
JIBa U3 KOTOPBIX JTOJDKHBI JaBaTh UCTUHY, a 1BA IPYTUX - JIOXKb.

3. AHQJIOTMYHO BBIMIOJIHUTE II. 2, HO YK€ UCIOJIb3Ysl OEPaTop OF.

4. TlompoOyiiTe HCHONB30BaTh B CIOXKHBIX JIOTMYECKHUX BBIPAXKEHUAX paboOTy C
NEPEMEHHBIMU CTPOKOBOTO THUIIA.

NMpumepHbIN pe3ynbTaT BbIMOMIHEHUA NPAaKTUYeCKON paboThbl

>>> numl = 34
>>> num2 = 8.5
>>>numl > 12 and num2 '= 12
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True

>>> numl == 34 and num2 >= 8
True

>>>numl !'= 34 and num2 != 12
False

>>> numl <= 12 and numl ==
False

>>>numl !'= 34 or num2 !'=12
True

>>>numl <1ornum2 > 9.6
False

>>> strl = "a"

>>> str2 = "b"

>>> strl < "c" and str2 !'="a"
True

>>>

17
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Ypok 5.
YcnoBHbIW onepartop.
UHcTpyKuuns if

X0/ BBIMOJTHEHUS] TPOTPAMMBI MOXKET OBITh JUHEHHBIM, T.€. TaKUM, KOTJAa BBIPAXKCHUS
BBITIOJIHSIFOTCS, HAYMHAs C TIEPBOTO M 3aKaHUMBAs MOCJIEAHUM, MO MOPSAKY, HE MPOITyCcKas
HU OJTHOM cTpoku Koaa. Ho yamie ObiBaeT coBceM He Tak. [Ipu BBINOIHEHUH POTPaMMHOTO
KOJla HEKOTOPBIE €ro y4acTKH MOTYT OBbITh MpOIyIIeHbl. UTOOBI Jydllle MOHSTH MOYEMY,
MPOBEJEM aHAJOTUIO C PealbHOM KU3HBIO. JlOMyCTHM, YelOBEK >KMBET IO PACIHUCAHUIO
(MOXKHO CKa3aTh, pacllMCaHhe — 93TO CBOEOOpa3HbId '"MporpaMMHBIM KO, KOTOPBII
cJeyeT BBIIOMHUTE). B ero pacniucanuu B 18.00 crout moxox B 6acceitn. OqHaKo 4eI0BEKY
noctynaetr uH@popMalus, 4TO BOAY CIWIH, U OacceitH He paboraer. BmomHe morudHo
OTMEHUTH CBOE€ 3aHATHE MO IUIaBaHUIO. T.e. OAHMM M3 YCIOBUU MOceuieHus: OacceitHa
JOJKHO OBITH €ro (YHKIIMOHUPOBAHKE, WHAYE JJOJKHBI BBITIOIHATHLCS APYTHE JCHCTBUS.

[Toxokass HENMHEHHOCTh JEUCTBHUH MOXKET OBITH MPEIyCMOTPEHAa W B KOMITBIOTEPHOM
nporpamMme. Hampumep, 4dacTe Koma JOJKHA BBINOJIHATHCS JIMIIb IIPU  ONPEACICHHOM
3HAYEHUU KOHKPETHOUM mepeMeHHO. OOBIYHO B SI3bIKAX MPOrPAMMHUPOBAHUS UCIIOJIb3YETCS
NpUOIU3UTENBHO TaKasi KOHCTPYKITHUS:

|f d noeauyeckuii_onepamop b ,

BblpaXeHud, BbiNMoJIHAeMbl€ MPU pe3yrbTaTte True
B JIOT'M4YECKOM BblpaxXeHUuu"

[Tpumep ee peann3zaiivu Ha A3bIKE IporpamMmMupoBanus Python:

if numbig < 100: # ecnun 3Ha4YeHne nepeMeHHOW numbig MeHbLwe 100, TOo ...
C = a**b # BO3BECTM 3Ha4YeHMe NepeMeHHOn a B CTeneHb b,
# pe3ysbTaT NPUCBOUTDL C.

[lepBas cTpoka KOHCTpyKuMM if — 3TO 3arojgoBOK, B KOTOPOM IPOBEPSETCA YCIIOBUE
BBITMIOJTHEHUSI CTPOK KoJa IMOcje JIBOETOYMs (Teiaa KOHCTpyKUuH). B mpumepe Bbile Teno
COJIEP>KUT BCETO JIMIIb OJTHO BHIPAKEHUE, OJJHAKO Yallle uX ObIBaeT Kyza OoJIblIIe.

[Ipo Python roBopsT, 4TO 3TO S3BIK MPOrPAMMHMPOBAHUS C JOCTATOYHO SICHBIM M JIETKO
YUTAEMBIM KOZIOM. DTO CBA3aHO C TEM, YTO B HEM CBEIECHBI K MUHUMYMY BCIIOMOI'aTEIbHbBIE
AJIEMEHTHI (CKOOKH, TOYKA C 3alsIToM), a JUIs pa3/ieleHUs] CUHTAKCUYECKUX KOHCTPYKIIMI
UCIIOJIB3YIOTCS OTCTYIBI OT Hauaja CTPOKU. Y YUTHIBAs 3TO, B KOHCTPYKIMH if KOJI, KOTOPBIN
BBITOJIHAETCS. MIPU COOIIONEHUM YCIOBUS, JOJDKEH 00s3aTe€IbHO HMMETh OTCTYI BIIPABO.
OcranpHOlM KO (OCHOBHAsI MporpaMMma) JOJDKEH MMETh TOT K€ OTCTYM, 4TO U cloBO if.
OOBIYHO OTCTYII J€TaeTCs C TOMOIUIBLIO KiaBuiy Tab.
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OcHoBHASI BeTBb

BiiokeHHBII KO

OcHOBHAS BeTBH

MoxHo 1300pa3uTh O6JI0K-CXeMy MPOrpaMMBbl, CoAepIKaIle nHCTpyKIuio if, B TakoMm Buje:

True

False

—

Bcerpeuaercsa u Gonee cnoxHas popma BersieHus: if—else. Eciau ycinoBue npu MHCTpyKUMu
if okazpIBaeTCs JOXKHBIM, TO BBINOIHAETCS OJIOK KOJa MPU MHCTPYKLUU else.

True False

'v

[Tpumep koma ¢ BeTKOH else Ha si3bIke TporpamMmmupoBanus Python:
print "MpuneeTt"

tovarl = 50

tovar2 = 32

if tovarl+ tovar2 > 99 :

print "CymMmma He foctaTto4yHa"
else:
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print "Hek onnavyeH"
print "lMoka"

lNpakmuy4eckas paboma

1. HanummTe nporpaMMHbI KOA, B KOTOPOM B CiIy4ae, €CIM 3HAUCHHE HEKOU
nepeMeHHoON Oombie 0, BBIBOAMIOCH OBl CIEUAIBHOE COOOILIEHHE (HMCIIONb3yiTe
¢yukuuo print). OguH pa3 BBIOTHUTE NPOTPaAMMY NpU 3HAUYEHUH TEPEMEHHON
6ombiie 0, Bropoit paz — mensIie 0.

2. YCOBEpIIEHCTBYHUTE MPEABIAYIIUA KOA C TOMOIIbI0 BETKU else Tak, 4ToOBl B
3aBHCHUMOCTHU OT 3HAYEHUS IEPEMEHHOM, BhIBOAMIACK 1100 1, 6o -1.

3. CaMocTosTENBbHO TpPHAYMaWTe MpPOrpaMMmy, B KOTOpOW OBl HCIOIB30Bajach
uHCcTpyKuus if (xenarenbHO ¢ BeTkoi else). BioxeHHBIN Koa JODKEH COAEepKaTh HE
MEHEE TPEX BBIPAKECHUU.
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Ypox 6.
MHoOXecTBeHHOe BeTBneHue

Jloruka BBITIOIHSAIOMIECHCS TPOrPaMMbI MOXKET OBITh CJIOXKHEE, YeM BBIOOP OHOM U3 ABYX
BeTBe. Hampumep, B 3aBUCHMOCTM OT 3HAY€HHs TOW WM MHOW IEPEMEHHOM, MOXKET
BBITIOJHATHCS OJJHA U3 TpeX (Uiu Oosiee) BeTBel MpOorpaMMbl.

Kak opranusoBarh Tako€ MHOXECTBEHHOE BETBIICHHE? HaBepHOE, MOXXHO HMCIOJIb30BATH
HECKOJIbKO MHCTpyKuMi if: cHavyama mpoBepsAETCs YCIOBHOE BBIpAXEHHUE B IEPBOM
uHCTpyKuHu if (ecim OHO BO3BpalIaeT UCTHHY, TO OyJeT BBITIOIHITHCS BIOKEHHBIA B HEe
070K KOza), 3aTeM BO BTOpou MHCTpyKuuH if u T.1. OIHAKO MPU TAaKOM MOIXOJIEe MPOBEpKa
MOCJEAYIOIMNX HHCTPYKIMHI OyIeT MPOoI0JDKaThCs AakKe TOT/Ia, KOTaa MepBoe YCIOBUE OBbLIO
WUCTUHHBIM, U OJIOK KOJla TpU JAaHHOW BeTKe ObUT BBIMIONHEH. [IpoBepka mociemyromux
YCJIOBHI MOXKET 0Ka3aThbCsi 0€CCMBICIICHHOM.

OObI4HO Takylo MpoOIeMy MOXHO PEIIUTh C TMOMOIIBIO BIOKEHHBIX KOHCTpyKuuii if-else.
OnHako IpH 3TOM YaCTO MOSABISETCS MpobiieMa MpaBUIbHONW TPAKTOBKU KOJIA: HEMOHSITHO, K
kakomy if orHocutcs else (xors B Python Takas mnyraHulla He BO3MOXKHA M3-3a
00s13aTeNbHBIX OTCTYIIOB).

C napyroii CTOpPOHBI, B psijie S3BIKOB IPOrpaMMHUpPOBaHus, B TOM uucie u Python,
OPEAyCMOTPEHO CIENMANbHOE pacIIMpeHne HHCTpYyKuuu if, mo3Bonsromee HampaBHUTH
MOTOK BBITIOJTHEHUS TPOTPaMMBbI 10 OJHON M3 MHOXKECTBa BeTBei. JlaHHas pacrumpeHHas
UHCTPYKIIMSI, TOMUMO HeoOsi3aTeNbHOM JacTH else, conepxut psn Berselt elif (cokpamenue
or "else if" - "eme ecnu") W BBINIAAUT NMPUMEPHO TaK, KaK IMOKA3aHO Ha OJIOK-CXEME.
Yacreii elif MmoxeT ObITh CKOJIb YTOJIHO MHOTO (B Ipeeiax pa3yMHOT0, KOHEYHO).

Het

else‘

B omiumyuu oT MCHOJIb30BaHUSI MHOKECTBA OJUHOYHBIX UHCTpYKUU if, mHctpykius if-elif-
else mpekpaiaer TpoCcMOTp MOCIAEAYIONIUX BETBEU, KAK TOJBKO JIOTMYECKOE BBIPAKEHUE B
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TeKylie BeTke BepHeT true. Hampumep, ecnum Beipaxkenue npu if (mepBas BeTka) Oyaer
WUCTUHHBIM, TO TTOCJIC BHITIOTHCHHSI BIOKCHHOTO OJIOKA BBIPAKCHHIA, IIPOTPaMMa BEPHETCS B

OCHOBHYIO BETKY.

IIpumeppl  ckpunToB ¢  ucnonb3oBaHueM HHCTpykuuu  if-elif-else Ha  s3bIke

nporpamMmmupoBanus Python:

x =-10

if x > 0:
print 1
elif x < 0:

print -1

else:
print O

result = "no result"

numl = 3
if numl ==
result = 0
elif numl==1:
result =1
elif numl==2:
result = 2
elif numl==3:
result = 3
elif numl==4:
result = 4
elif numl==5:
result =5
else:
print "Error"
print result

B kakoil MOMEHT npekparutbes BbinoigHeHue uHcTpykuuu if-elif-else B mpumepax Bblie.
[Tpu kakoM 3HaU€HUU NTEPEMEHHON MoTIIa cpaboTarh BeTKa else?

lMpakmu4eckas paboma

1. Hanummre nporpammy Mo cieayroneMy OnuCcaHHIo:

a.

b.

JABYM IIEPEMCHHBIM ITPUCBANBAIOTCA YN CJIOBBIC 3HAYCHU A,

€CJIM 3HAa4eHHWE IMEepPBOM IMEepEeMEHHOW Ooubllie BTOPOH, TO HAUTH pa3HUILY
3HAUYEHUI MEepEeMEHHBIX (BBIUECTh M3 IEPBOIl BTOPYIO), PE3YJIBTAT CBA3ATh C
TPEThEN NIEPEMEHHOM;

€CJIM IepBasi IIEPEMEHHAs UMEET MEHbILIEE 3HAYEHUE, YEM BTOpasi, TO TPETHIO
IIEPEMEHHYIO CBs3aTh C pPE3yJbTaTOM CYMMbl 3HAYEHUN JABYX IEPBBIX
IIEPEMEHHBIX;

BO BCEX OCTAJBHBIX CIy4YasX, IPUCBOUTb TPETbEW IEPEMEHHON 3HAYCHUE
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MIEPBOW IEPEMEHHOM;
€. BBIBECTU 3HAUCHUE TPEThEU MEPEMEHHON HA DKPAH.

2. Tlpunymaiite mporpammy, B KOTOpoil Obl mcrosb3oBajack WHCTpykius if-elif-else.
KonnuecTBo BeTBel T0JIKHO OBITh KAK MUHUMYM YETBIPE.
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Ypok 7.
Lukn while

HMKJlbl — 9TO UHCTPYKIHUH, BBITOJHAIOIIUC OJHY U TYXKC IMOCICAOBATCIIBHOCTD I[CfICTBPIfI,
IIOKa I[eﬁCTByeT 3a1aHHOC YCJIOBHUC.

B peanbHO#l XM3HH MBI JJOBOJIBHO YacTO CTajJKMBaeMmcsi ¢ Iukiamu. Hampumep, xomp0a
YEJI0BEKa — BIIOJHE IMKINYECKOE SBJICHHE: IIAr JEBOM, Iar IpaBoil, CHOBA JIEBOK-ITPAaBON
U T.J., I0OKa He OyAeT TOCTUTHyTa onpezeseHHas 1iefb (Hanpumep, HIKoJIa UiId Marasus). B
KOMIBIOTEPHBIX MPOrpaMMax HapsAay C MHCTPYKIHUSIMH BETBICHUSAMHU (T.€. BEIOOPOM IyTH
JEHCTBUS) TaKXKe CYLIECTBYIOT MHCTPYKIMHU IUKJIOB (mMoBTOpeHUs AeiictBusi). Eciam Obl
MHCTPYKIMH MKJIA HE CYLIECTBOBAJIO, MPUILIOCH Obl MHOTO pa3 BCTABIATH B MPOrpaMMy
OIMH M TOT JK€ KOJ IIOAPSJ CTOJIBKO pa3, CKOJBKO HYKHO BBIIOJHUTH OJWHAKOBYIO
MOCJIEOBATEIBLHOCTD ICHCTBUN.

VYHUBEpCcaIbHBIM OPraHU3aTOPOM IIMKJIA B s3bIKE MporpammupoBanus Python (kak u BO
MHOTUX JApPYTUX s3blkax) siBisercss koHcTpykuus while. Crnoo "while" ¢ anmmiickoro
s3bIKa TepeBoanTCs Kak '"moka" (''Moka JIOrMYecKoe BBIpAXEHHE BO3BpalllacT HCTHUHY,
BBITIOJIHATE orpenenennbie onepanuu'). Koncrpyknuio while na s3sike Python moxHO
ONUCATh CICAYIOIIEH CXEMOM:

while a normueckuii omeparop 1 :

neucTBue(qa)

u3MeHeHHe d

Ota cxema NMpuoOIU3nUTEeIbHA, T.K. JIOTHUYECKOE BRIpAKCHHE B 3arooBke 1ukia while moxer
OBITH 0OJIeE CTIOKHBIM, @ U3MEHSITHCS MOXKET IepeMeHHas (MJIM BeIpaxkeHue) b.

Moxer BO3HMKHYTH Bompoc: "3auem wu3MeHsATh a wuiau b?". Korma BblnojHEHUE
MIPOrpaMMHOI0 KoAa JOXOAUT 10 uukia while, BBINOMHSAETCS JTOTMYECKOE BBIPAXKEHHE B
3aroJIoBKe, U, eciu Obu1o nomy4deHo True (MCTHHA), BBIMOIHSAIOTCS BIOKEHHBIE BBIPAKCHHUS.
ITociie MOTOK BBIMOJHEHHS MPOrpaMMbl CHOBA BO3BPAILIAETCS B 3arojoBOK mukia while, u
CHOBa mpoBepsiercst ycioBue. Ecnau ycioBue HHMKOTAa HE OyIeT JIOKHBIM, TO HE OyaeT
OPUYMH OCTAHOBKH IIMKJIA W Mporpamma 3ayukiumcs. UToObl 3TOro He MPOM30IILIO,
HE00X0UMO MPETyCMOTPETh BOZMOKHOCTh BBIXO/IA M3 LIMKJIA — JIO)KHOCTb BBIPAXKEHUS B
3arojoBke. Takum oOpa3oM, U3MEHsISl 3HAYCHHE MIEPEMEHHOM B Teje IIUKIa, MOXKHO TOBECTH
JIOTUYECKOE BBIPAXKEHUE J10 JIOKHOCTH.
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-

Het

DTy U3MEHSIEMYI0 TIEpEMEHHYI0, KOTOpasi UCIOJIb3yeTcs B 3arojioBke Iukia while, 06bp14HO
Ha3bIBAIOT cuemuuxom. Kak 1 BCSKOM mepeMeHHOM el MOXKHO JJaBaTh MPOU3BOJIbHBIE UMEHA,
OJJHAKO OYEHb YACTO HCIONB3yIOT OykBel 1 u j. [lpocredimmii mukn Ha A3BIKE
nporpamMMmupoBaHus Python MoxxeT BBIINISLIETh Tak:

strl ="+"

i=0

while i < 10:
print (strl)

i=i+1

B nocnenneit crpouke Kopa MpOUCXOIUT YBEIHMUCHUE 3HAUCHUS TIEPEMEHHOM 1 Ha eTUHUILY,
MO3TOMY C KaXXIbIM 000pOTOM ITUKJIA €€ 3HaUYeHne yBenmuuBaeTcs. Korma OyaeT T0CTUTHYTO
yucio 10, moruueckoe BeipakeHHe 1 < 10 AacT JOXKHBINA pe3ysabTaT, BBINOJIHEHUE Tela
nuKia OyldeT MpeKpalieHo, a IMOTOK BBIMIOJHEHUS MPOrpaMMbl TEepelJeT Ha KOMAaH/IbI
CIEAYIOIIUE 3a BCEM KOHCTPYKUHMEW [uKIA. Pe3ynbrarom BBINOIHEHUS CKPUIITA
MIPUBEJICHHOTO BHIIIE SIBISETCS BBIBOJ Ha OJKpaH JECATH 3HAKOB + B cToiOWK. Ecim
YBEJIMYMBATh CUETUYHMK B TEJ€ IIMKJIA HE HA €ANHMUILY, a Ha 2, TO OyJeT BBIBEJICHO TOJILKO MSTh
3HAKOB, T.K IIUKJI CJIETIAeT JIUIIb ISITh 00OPOTOB.

bosee ciioxxHBIN TPpUMEpP € UCHOJIB30BAHUEM LIUKJIA!
fibl = 0
fib2 =1
print (fibl)
print (fib2)
n=10
i=0
while i < n:
fib_sum = fibl + fib2
print (fib_sum)

fibl = fib2
fib2 = fib_sum
i=i+1

OTOT npuMep BBIBOAUT yucia Pubonauuu — psj YUCET, B KOTOPOM KaXKA0€ MOCIEAyIoLIee
4HUCJIO paBHO cyMMe AByx npeasiaymux: 0, 1, 1, 2, 3, 5, 8, 13 u T.a. Cxkpunrt BbIBOIUT
nBeHaaarh 4wieHoB psga: ABa (0 m 1) BRIBOASATCS BHE LMKIA U JECATH BBIBOAATCS B
pe3yJbTaTe BBINOJIHEHUS [IUKIIA.

Kak 310 npoucxoaut? Bronsrcsa nse nepemenssie (fibl u fib2), kotopsiM mprcBanBaroTcs
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HauaJgbHbIe 3HaYeHUs. [IpucBaMBarOTCs 3HAUYCHUS MEPEMEHHOM N M CYETUUKY 1, MEXKAY
KOTOPBIMH T€ WJIM UHBIC MAaTEMATHYECKHIE OTHOMEHUST (DOPMHUPYIOT JKEITAEMOE YUCIIO BUTKOB
uKiIa. BHyTpu 1mukia cozmaercst mepeMeHHas fib sum, KOTOpo#l mprcBamBaeTcsi CymMMa
JBYX TPEIBIAYIIMX YJICHOB psifa, W €€ >Ke€ 3HAueHHWE BBIBOAUTCS Ha dKpaH. Jlamee
u3MeHsroTcs 3HaueHus fibl u fib2 (mepBoMy mpricBamBaeTCsi BTOpOE, a BTOPOMY - CyMMa), a
TaK)KE YBEIIMYMBACTCS 3HAYCHUE CUCTUUKA.

lMpakmuyeckasi paboma

1. Hamumure cKpunT Ha si3blke MporpamMmmupoBanusi Python, BeIBoasui psia ducen
®uboHayuM (cM. mpUMeEp BbIIIE). 3allyCTUTE €r0 Ha BHINOJHEHHUE. 3aTEM HM3MEHUTE
KOJ[ TaK, 4T0ObI BbIBOAUICS psif uncesn OuboHauyu, HaYMHAas C MATOrO 4YieHa psijia u
3aKaH4MBas JBAJLAThIM.

2. Hanummre 1uki, BEIBOASIIMN psifl yeTHBIX uncen oT 0 1o 20. 3aTteM, KaxkJ10€ TPEThe
4uCIIo B psane ot -1 no -21.

3. CamocrosTenpHO puayMaiTe nmporpaMmmy Ha Python, B koTopo#i Obl HCTIONB30BAJICS
ki1 while.
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Ypox 8.
BBoA4 AaHHbLIX C KNaBuaTypbl

KommbroTepHbie mporpamMmbl 00pa0aThIBalOT JaHHBIE, TMPOW3BOAS HAJ HUMHU OIEPAIHH,
KOTOPBIE 3311 IPOTPAMMHUCT, U KOTOPbIe ObUTH OOYCJIOBIIEHBI TIOCTABICHHBIMY 3a/Ia9aMH.
JlanHble B mporpamMmy MOXKHO '"3aloXuTh" B Tpoliecce ee pa3paboTku. OIHaKO Takas
nporpaMma Bcerna Oyzet oOpabaTeiBaTh OJHU U T€ XK€ JTAHHBIE ¥ BO3BPAILATh OJUH U TOT JKE
pe3ynbrar. Yame TpeOyercsi COBEPIIEHHO Ipyroe — MporpaMMa JOJKHAa 00padarhiBaTh
pasHble (OTHOCHUTENBHO, B OMpPENEICHHOM JIUarna3oHe) JaHHble, KOTOPbIE MOCTYNAaOT B HEe
W3 BHEIIHUX WCTOYHUKOB. B KadecTBe MOCIETHUX MOTYT BBICTYNaTh (aliabl WM
kiaBuatypa. Korma mHpopMaius BBOIUTCS C KIABHATYPBI, a PE3yJbTaThl BBIBOISATCS Ha
HKpaH MOHUTOpPA, TO MOXKHO TOBOPUTH 00 MHTEPAKTUBHOM peXuUMe padOThl MPOrpaMMBbl.
Ona oOmeHuBaercss uWH(popMalMeld ¢ BHENIHEH Uil Hee CPEeIOW: MOXET BBIBOJAHWTH H
NOJTy4aTh JIaHHbIE B IPOLIECCE BBIIIOJIHEHUS, U HE SBJsETCA 3aMKHYTOH cama Ha cebe. C
BBIBOJIOM JIAHHBIX MBI YK€ OTYACTH 3HAKOMBI: BBIBOJAOM Ha 3KpaH (M HE TOJIKO) B SI3bIKE
nporpammupoBanus Python 3anumaercs ¢ynkius print().

BBon naHHBIX ¢ KIaBuatypsl B mporpaMMy (HaunHas ¢ Bepcuu Python 3.0) ocymectBusercs
¢ nomompio (ynkinun input(). Korma nanHas QyHKUOUS BBIIONHIETCA, TO IOTOK
BBIIIOJIHEHMS NIPOIPAMMBbl OCTAHABIIMBACTCS B OXKUJAHUU JTAHHBIX, KOTOPBIE IOJIb30BATEIb
JIOJKEH BBECTH € IIOMOIIBIO Ki1aBuatypsl. Ilocne BBoja naHHBIX U HaxkaTus Enter, GyHKuus
input() 3aBepliaer CBOE BBIIIOJIHEHWE M BO3BPALIAET pE3yJbTaT, KOTOPBIM IpEACTaBIsAET

c000¥ CTPOKY CUMBOJIOB, BBEJICHHBIX MOJIH30BATEIICM.
>>> input()

1234

'1234'

>>> input()

Hello World!

'Hello World!'

>>>

Korna BeIMOnHAM0OMASACA NporpaMMa MpeniaracT IOJb30BATENI0 4YTO-ITUO0 BBECTH, TO
M0JIb30BATENIb MOXKET HE IOHATh, YTO OT Hero XoTiT. Hajgo kak-1o cooOUuTh, BBOA KAKUX
JMaHHBIX OXumaeT nporpamma. C 3Toil menbio ¢GyHKkuus input() MOXET NPUHUMATDH
HeoOs3aTebHbIA apryMEHT-NPUINIAIIEHUE CTPOKOBOTO THWIIA; MPHU BHINOJHEHUH (PYHKLIUU
cooOieHne OyneT MOSBIATHCS HAa dKpaHe M MH(POPMHUPOBATH YEJIOBEKA O 3aIllpallliBacMbIX

JTAHHBIX.

>>> input("BBeanTte HoMep KapTobl: ")
BeBeonte HoMep KapTbl: 98765
'98765'

>>> input(‘Input your name: ')

Input your name: Sasha

'‘Sasha’

>>>

W3 nmpumepoB BUHO, UTO JaHHBIE BO3BPAILIAIOTCS B BUJE CTPOKH, Ja)e €CIU ObLIO BBEICHO
gyucio. B 6onee pannux Bepcusix Python Oblim 1Be BCTpoeHHbIE (PYHKIIMH, TTO3BOJISIONINE
noJiy4yaTrh JaHHBbIE C KJIaBUAaTyphl: raw_input(), Bo3Bpauaroiias B NpOrpaMMy CTPOKY U
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input(), Bo3Bpamaromas yucio. Haunnas ¢ Bepcuu Python 3.0, ecnu TpeOyercs momy4uthb
YHCII0, TO PE3YJIbTAT BHIMONHEHUS! QyHKIMHU input() M3MEHSIOT ¢ moMOoIIbio GyHKIm int()

unu float().

>>> input('‘BeeguTe 4ucno: ')
Beegute yncno: 10

I10I

>>> int(input('‘BeeguTe 4yucno: '))
BeBegute yncno: 10

10

>>> float(input('‘Beegute 4ucno:'))
BeBegute yncno: 10

10.0
>>>

Pesynprar, Bo3Bpamaembiii (ynkmueit input(), oObIYHO MPHUCBAMBAIOT MEPEMEHHOM JIS
JAJIbBHEMIIETO UCTIOJIb30BAHUS B IIPOIPaAMME.

>>> userName = input('‘What is your name? ')

What is your name? Masha

>>> exp = input('3*34 =)

3*34 =102

>>> exp = int(exp) + 21

>>> userName

‘Masha'

>>> exp

123
>>>

lMpakmu4eckas paboma

1.

Cosnarite ckpunrt (¢aiin data.py), KOTOpBIi ObI 3ampaiiuBai y Mmoiab30BaTes

- ero umst: "What is your name?"

- Bo3pact: "How old are you?"

- MecTo xurtenbeTBa: "Where are you live?"

, @ 3aTEM BBIBOJWII TPU CTPOKHU

- "This is umsa"

- "It 1s ozpacm"

- "He live in mecmo_owcumenvcmea"

, TII€ BMECTO UM, 803PACHL, MECIO_JHCUMENbCMEa AOIDKHBI OBITH COOTBETCTBYIOIIHE
JTAaHHBIC, BBEJICHHBIC ITOJIb30BATEIICM.

Hanummre nporpammy (¢aiin example.py), koTopas npeziarana Obl MOJIb30BATENIO
pemuTh ipumep 4*100-54. Ecnu monp30BaTess HAUIIET TPaBUILHBIN OTBET, TO
MOJYYHT MO3/IPaBICHUE OT MPOTrPaMMBbI, HHAYE — IPOTrpaMMa COOOIIUT eMy 00
ommbke. (Ilpu pemenun 3agaun UCHoab3yiiTe KOHCTpyKUUIo if-else.)

[lepenumuTe MPEABIAYIIYIO MPOTPaMMy TaK, YTOOBI IMOJI30BATENIO MPEIIarajoch
pemare OpUMEp 0 TeX IOp, MOKa OH HE HamuieT npaBuibHBIM oTBeT. (IIpm
pElIeHUN 3a/1auk UCoab3yiTe uukia while.)
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Ypok 9.
CTpoKu Kak nocnenoBaTesibHOCTU
CUMBONOB

CTpoku yke yHOMUHAINCh B YPOKE O TUIAX JaHHBIX; PACCMOTPUM UX Oosiee moapoOHO.

Cmpoka — 93TO CIIOKHBIM THIT JaHHBIX, MPEACTABIISIIONINNA COOOW MOCIIeI0BATEIIBHOCTh
CHUMBOJIOB.

CTpOKI/I B A3BIKC ITPOI'paMMHPOBAHHA Python MOTI'YT 3aKJIFO4YaTbCA KaK B OAMHOYHBIC, TaK U
I[BOP’IHBIG KaBbIYKH. OZ[HaKO, Ha4aJI0 W KOHCI CTPOKHU AOJIPKHBI 06paMJ'I$ITBC$I OJUMHAKOBbIM
THUIIOM KaBBbIYCK.

CymectByer crneruanbHas Qysknus len(), mo3Bossiomas W3MEPHUTh JUIMHY CTPOKH.
Pe3ynbrarom BBINONHEHUS JAHHOW (PYHKIMU SBISETCA YUCIO, MOKA3bIBAIOIIEE KOJIUYECTBO
CHMBOJIOB B CTPOKE.

Taxoke 111 CTPOK CYIIECTBYIOT OTepariiu konkamenayuu (+) u oyonuposarnus (*).

>>> |len('lt is a long string")

19

>>>'I1l" + ' Hello World ' + '
""" Hello World !

>>> - * )0

B nocienoBaTenbHOCTSIX BaXKEH NOPSIOK CUMBOJIOB, Y Ka)KJIOIO CHMBOJIA B CTPOKE €CTh
YHUKAJIBHBIA MMOPSIAKOBBIN HOMEp — uHOexc. MOXKHO o0paimaThCcsi K KOHKPETHOMY CHMBOITY
B CTPOKE M WU3BJIEKaTb €ro ¢ TMOMOILBIO oOnepamopa UHOEeKCUpO8anus, KOTOPBIN

MpeacTaBIsIeT cOO0H KBaJpaTHbIE CKOOKH C HOMEPOM CUMBOJIA B HUX.
>>> 'morning, afternoon, night'[1]

IOI

>>> tday = 'morning, afternoon, night'

>>> tday[4]

Iil
>>>

B npumepe, Beipaxkenue 'morning, afternoon, night'[1] npuBesio K U3BJIEUEHUIO BTOPOTO
cHUMBOJIa. [[eJ0 B TOM, YTO WHJIEKCAIMsS HAYMHAECTCS HE C €IWHUIIBI, a ¢ HyJs. [loaTomy,
Korma TpeOyeTcs W3BJIeYb NEPBBIA CHUMBOJ, TO OMNEPATOp HWHACKCHPOBAHUS JIOJDKEH
BRINIAETh Tak: [0]. Takke MO3BOJUTEILHO M3BJIEKATh CUMBOJIbI, HAYMHAS OTCUET C KOHIIA.

B atom cirydyae orcuet HaunHaeTcs ¢ -1 (IMOCISTHUI CUMBOII).
>>> tday_ru = 'yTpo, LeHb, HO4Yb'

>>> tday_ru[0]

Iyl

>>> tday_ru[-1]

Ibl

>>> tday_ru[-3]

IOI

>>>
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OueBuaHO, YTO ynoOHee padoTaTh HE C CAaMUMH CTPOKAMH, a ¢ TIEPEeMEHHBIMU, KOTOPhIE Ha
HUX CCBUIAIOTCS. Pe3ynbrar BBITTOJHEHUS BBIPAKCHUS WHJICKCUPOBAHHS MOXXHO TIPUCBOUTH

JIPYroi epeMeHHOM.

>>> a = "very big string"
>>> a[6]

Iil

>>> b = a[0]
>>> D

'V
>>>

MoXHO W3BJIEKaTh W3 CTPOKM HE OJMH CHMBOJ, a HECKOJIbKO, T.€. TOJydYaTh Cpe3
(noocmpoxy). Omneparop u3BI€UEHUS cpe3a U3 CTPoku BeIIUT Tak: [X:Y). X — 3TO
MH/ICKC HaJasa cpesa, a Y — ero OKOHYaHWsI, IPHYEM CHMBOJI C HOMEpOM Y B Cpe3 yKe He
BxomuT. Ecim OTCYTCTBYeT mMepBBI HMHIEKC, TO Cpe3 Oepercs OT Hadajga 10 BTOPOTO
WHJICKCA; TIPU OTCYTCTBUU BTOPOTO MHJEKCA, cpe3 OepeTcs OT MepBOTO MHAEKCA J0 KOHIA

CTpPOKH.

>>> tday = 'morning, afternoon, night'

>>> tday[0:7]

'morning’

>>> tday[9:-7]

‘afternoon’

>>> tday[-5:]

'night’

>>>

Kpome Toro, MOXHO M3BJIE€KaTh CUMBOJIBI HE MOAPSI, a Yepe3 OINPEeAeICHHOE KOJIUYECTBO
CUMBOJIOB. B TakoMm cilydae omepaTop MHIEKCUPOBAaHMS BbINIAMT Tak: [X:Y:Z); Z — 310

11ar, 4Yepe3 KOTOPhIA OCYIIECTBISETCS BIOODP 2JIEMEHTOB.
>>> str4 = "Full Ball Fill Pack Ring"

>>> str4[::5]

'FBFPR'

>>> str4[0:15:2]

‘Fl alFI'*

>>>

lMpakmu4eckas paboma

1. CspxuTe nepeMeHHYIO C JIto00H CTPOKOM, COCTOsIIEN HE MEHEee YeM U3 8 CUMBOJIOB.
W3BnexnuTe U3 CTPOKHU NEPBBIM CUMBOJL, 3aTEM IOCIEIHNUN, TPETUN C HAa4YaJla U TPETUN
¢ KOHIIa. MI3MeppTe MIMHY Balel CTPOKHU.

2. Ilpucsoiite mNPOU3BOIBHYIO CTPOKYy inHOW 10-15 CcHMBOJIOB TmEepeMEHHOUW H
U3BJIEKUTE U3 HEE CIIEeIyIOIINe CPe3bl:

®  IICPBBIC BOCEMb CHMBOJIOB,
®  YCThIPC CUMBOJIA U3 IICHTPA CTPOKH,

®  CHMBOIJIbI C HHACKCAMHU KPaTHBIMH TPEM.
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Ypok 10.
Cnuckn — nsmMmeHsieMble nocrieaoBaTenbHOCTU

Criucku B s3bIKe mporpammupoBanusi Python, kak ¥ CTpoOKH, SIBISIOTCS yHOPSAOYCHHBIMU
nocieaoBareabHOCTIMU. OAHAKO, B OTIMYUM OT CTPOK, CIIMCKU COCTOSAT HE U3 CUMBOJIOB, a
U3 Ppa3MYHBIX OOBEKTOB (3HAYEHWM, MAHHBIX), U 3aKIIOYAIOTCS HE B KAaBBIYKHU, a B
KBaJipaTHbIe CKOOKH [ ]. OOBEKTHI OTACNSIOTCS APYT OT APyTa ¢ IOMOIIBIO 3aMsTOM.

Cnucku MOI'YT COCTOATDb U3 PA3JIMIHBIX OOBCKTOB: YUCCJI, CTPOK U JaXXC APYI'UX CIIMCKOB. B

IIOCJIEAHEM CIIy4Yae, CIIMCKU HA3bIBAIOT BIOKEHHBIMHU.
[23, 656, -20, 67, -45] # CcnNXCOK LenbiX Yncen

[4.15, 5.93, 6.45, 9.3, 10.0, 11.6] # cnuncok n3 apobHbIX Ynucen
["Katy", "Sergei", "Oleg", "Dasha"] # cnuncok n3 cTpok
["MockBa", "TutoBa", 12, 148] # cMellaHHbIN CMINCOK

[[O, O, 0], [0, O, 11, [0, 1, O]] # cnKXCOK, COCTOSALLNA N3 CMINCKOB

Kak u Had CTPOKaMHW HaJd CIHHCKaMHW MOKHO BBIIIOJIHATH OIICpanuu COCAUHCHUSA U

MMOBTOPEHUSI:
>>> [45, -12, 'april'] + [21, 48.5, 33]
[45, -12, 'april', 21, 48.5, 33]

>>> [[0,0],[0,1],[1,1]1]1* 2

[[0, 0], [0, 1], [1, 1], [0, O], [O, 1], [1, 1]]
>>>

Ilo anamorum ¢ cUMBOJaAMU CTPOK, MOXHO IOJIy4YaTrb OJOCTYII K 00BEKTaM CITHCKa I0 UX
HHIACKCaM, U3BJICKATb CPE3bI, UBMCPATH JJIMHY CITMCKA:

>>>|i =['a','b','c','d",'e",'f']
>>> len(li)

6

>>> |i[0]

Ial

>>> |i[4]

!

>>> |i[0:3]

['a', 'b', 'c']

>>> [i[3:]

['d', 'e', 'f']

>>>

B omnuuuum OT CTPOK, chnucku — 9mo uzmeHsemvle nociedosamenvrHocmu. Ecim

NPEICTABUTh CTPOKY KaK OOBEKT B MaMsTH, TO KOIZA HaJ HEH BBINOJIHAIOTCSA ONEpaluu
KOHKaTCHAllMX YW IIOBTOPEHHUsA, TO OTO CTPOKAa HE MEHSETCA, a B pe3ysbrare olnepauuu
co3faeTcs JApyras CTpoka B JIPyroM MecTe mamsTH. B cTpoky Henb3si 100aBUTH HOBBIN
CHUMBOJI WIM YJAJIUTh CYIIECTBYIOLIMI, HE CO3/aB IPU 3TOM HOBOH CcTpoku. Co cMcKoM
neno ooctout uHave. [Ipu BeIMOTHEHUH onepanuii Apyrue CIUCKU MOTYT HE CO3JaBaThes, a
MU3MEHATBCA HEMOCPEACTBEHHO OpuruHai. M3 CHUCKOB MOXKHO yIAlsATh DIIEMEHTHI,
no6aBiATe HOBbIE. [Ipy 3TOM clleAyeT NOMHUTb, MHOIO€ 3aBHCUT OT TOIO, KakK BbI
pacropspKacTech NEpEMEHHBIMU. bBIBalOT CUTyaluu, KOrna CIIMCKUA BCE-TaKU KOIUPYHOTCH.
Hammpumep, pe3ynsrar onepanuy IpyuCcBauBaeTCs APyrol NEPEMEHHOM.

CumBoI B CTPOKC UBMCHUTD HCJIB34, 3JICMCHT CITMCKA — MOXHO!
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>>> mystr = 'abrakadabra’
>>> mylist = ['ab','ra','ka’,'da’','bra']
>>> mystr[3] ='0'
Traceback (most recent call last):
File "<pyshell#11>", line 1, in <module>
mystr[3] = '0'
TypeError: 'str' object does not support item assignment
>>> mylist[1] = 'ro'
>>> mylist
['ab’', 'ro', 'ka', 'da’, 'bra']
>>>

B crincke MOKHO 3aMEHUTD LIENBINA CPE3:
>>> mylist[0:2] = [10,20]

>>> mylist

[10, 20, 'ka’, 'da‘, 'bra']

>>>

bonee cnoxnas cutyanus:

>>> alist = mylist[0:2] + [100,'it is ',200] + mylist[2:] # HOBbIN cNMCOK

>>> a2list = mylist # co3paeTca BTopasa cCblJIKa-nepemMeHHas Ha NepBbl CMUCOK
>>> alist

[10, 20, 100, 'itis ', 200, 'ka', ‘da’, 'bra']

>>> g2list

[10, 20, 'ka', 'da’, 'bra']

>>> a2list[0] = "' # n3MeHseM Crnmcok
>>> g2list

['111, 20, 'ka', 'da', 'bra'l
>>> mylist # obe nepeMeHHble CBSAI3aHbl C O4HUM CMNCKOM
[t 20, 'ka', 'da’, 'bra'l
>>>
lNpakmu4eckas paboma
1. Coznaiite nBa JHO0OBIX CIIMCKA U CBSKUTE UX C TIEPEMEHHBIMU.
W3BnekuTe U3 NepBOro CucKka BTOPOM AJIEMEHT.

2
3. M3meHwuTe BO BTOPOM CITUCKE MOCIETHUI 00beKT. BhIBeIUTE CIIMCOK HA SKpaH.
4

COGI[I/IHI/ITC o0a crmcka B OOIWH, IIPUCBOUB PC3YyJIbTar HOBOM HepeMeHHOﬁ. BriBenute
HOJIy‘-IPIBHIHfICfI CIIMCOK Ha 3KpaH.

5. "CHumure" cpe3 M3 COEIUHEHHOTO CIUCKa TakK, YTOOBI TyAa IMONAJIM HEKOTOpPbIE
qacTh O00OMX NEPBBIX CHUCKOB. Cpe3 CBSKUTE C OYEPEIHOW HOBOW NEPEMEHHOM.
BriBeguTe 3HaU€HUE ATOM IEPEMEHHOM.

6. JlobaBbTe B CIIUCOK-CPE3 IBAa HOBBIX AJIEMEHTA U CHOBA BBIBEIAUTE €TO.
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NMpumep BbLINOMHEHUA NMPaKTUYECKON paboTbl

>>> spisokl [45, 2, &, 97, 34]
>>»> spisok2 = [65, 23, 10]

»>>»> spisokl [1]
2

>>> spisok2 [-1] = 12
>»> spisok2
[65, 23, 1l2]

>>> big spisok = spisokl + spisokZ2
>>> big spisok
(45, 2, 8, 97, 34, 65, 23, 12]

>>> small spisok = big spisok [3:7]
>>> small spisok
[97, 34, 65, 23]

>>»> small spisok [4:6] = [56, 84]

>>»> small spisok
[97, 34, 65, 23, 56, 84]
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Ypok 11.
BBeneHue B cnoBapu

OaHuM U3 CIOXKHBIX THUIIOB JAHHBIX (HapsiAy €O CTPOKAMU U CIHCKaMU) B SI3bIKE
nporpammupoBanus Python sisisitorcst cioBapu. Crnosaps - 3mo uzmenaemslit (Kak cnucok)
HEeynopa004UeHHblil (8 omauuue om cmpox U Cnuckos) Habop nap "knou:3Havenue".

YroObl MpencTaBieHUE O CIOBape CTano 0ojiee MOHSATHBIM, MOKHO MPOBECTH aHAJIOTHIO C
OOBIYHBIM CIIOBapeM, HampuMep, aHmIo-pycckuM. Ha kakoe aHIIMHCKOE CIIOBO B TAKOM
CJIOBape eCTh PyCCKOE CIOBO-TIEPEeBO: cat — komika, dog — cobaka, table — cton u T.1. Ecin
aHINIO-PYyCCKUIM CIOBaph OMNHUCHIBaTh ¢ mnomounsio Python, To anmwmiickue cioBa OymyT
KJIFOYAMM, & PYCCKAE — UX 3HAUYCHUSIMU:

{'cat':'kowka', 'dog':'cobaka’, 'bird":'nTuya’, 'mouse':'MbiLb'}

OOparuTe BHUMaHUE Ha (PUTypHBIE CKOOKH, UMEHHO C UX IIOMOLIbIO OIPEIENISIETCs CI0Baph.
CuHrakcuc ciosaps Ha [IuToHe MOXKHO onucaTh TaKOi CXEMOM:

{Kmoq 2 3HaueHue KIToM § 3HayeHue , KIOY § 3HaYeHUE y us }

Ecnn cosnmate cnoBaps B uHTepmnperarope Python, To mocne naxarust Enter mMoxHO
HaOJII0IaTh, YTO MOCJIEI0BATEIFHOCTh BBIBOAA Tap "KJII0Y:3HaYeHUE" HE COBIAJACT C TEM,
KaK OBLI0 BBEIECHO:

>>> {'cat':'kowka’', 'dog':'cobaka’, 'bird":'nTnua’, 'mouse':'mMbiLb'}

{'bird": 'nTnua’', 'mouse': 'MbiWwb', 'dog': 'cobaka’, 'cat': 'kowka'}

>>>

Jleno B ToM, 4TO B clioBape aOCOIIOTHO HE Ba)KEH MOPAJIOK Map, U UHTEPIIPETATOP BHIBOJIUT
UX B CIy4anHOM mnopsake. Torga Kak K€ MOJMyYuTb JOCTYIT K OINPEAEIECHHOMY JJIEMEHTY,
€ClIi WHJACKCAIMS HE BO3MOXKHA B mpuHuune? OTBET: B CJIOBAPE MOCTYN K 3HAYCHUSIM
OCYIIECTBIISIETCS 1O KJIFOUaM, KOTOPBIE 3aKIIOYAIOTCS B KBaJIpaTHbIE CKOOKH (TI0 aHAJIOTHH C
MHJIEKCAMH CTPOK U CIIHCKOB).

>>> dic ={'cat":'kowka','dog":'cobaka’,'bird":'nTnya’,'mouse’:'Mbiwb'}

>>> dic['cat']

'Kowka'

>>> dic['bird']

'nTnuya’

>>>

CnoBapu, KaKk W CIIHUCKH, SIBJIIFOTCS M3MEHSEMbIM THUIIOM JAHHBIX: MOXHO HW3MEHSTh,
n00aBIATh U yOAIATH 3JeMEHTH (mapsl "kitod:3HaueHue"). M3HavanpbHO CIOoBaph MOXKHO
co3farh MmycTbiM (Hampumep, d = {}) W JUIIb TOTOM 3allOJIHUTh €r0 JJIEMEHTaMHU.
JloGaBieHne U M3MEHEHHWE MMEET OJIMHAKOBBIM CHHTAKCHC: CJIOBAph[KIIIOY| = 3HAYCHHE.
Kittou MokeT OBITh KaK yXe CyIIeCTBYIOIUM (TOTa MPOUCXOAUT U3MEHEHHE 3HAUCHUS ), TaK
U HOBBIM (NIPOMCXOAUT AOOABIIEHHUE JJIEMEHTa CJIOBaps). YIaJeHHE D3JEMEHTa CJoBaps

ocyIecTBiseTcs ¢ momoibio GyHkuu del().
>>> dic ={'cat":'kowka','dog":'cobaka’,'bird":'nTnya’,'mouse’:'Mbiwb'}

>>> dic['elephant'] = '6eremoT"
>>> dic['fox'] = 'nuca’
>>> dic
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{'fox": 'nuca’, 'dog": 'cobaka’, 'cat': 'kowka', 'elephant': '6eremoT’, 'mouse': 'MbILIb',
'‘bird": 'nTuua'}

>>> dic['elephant'] = 'cnoH
>>> del(dic['bird'])

>>> dic

{'fox": 'nuca’, 'dog": 'cobaka’, 'cat': 'kowka', ‘elephant': ‘cnoH', 'mouse': 'Mbilwb'}
>>>

Tun naHHBIX KIIOYEW M 3HAYEHUH cIoBapedl He 00s3aTesIbHO JOJKHBI OBITh CTPOKAMHU.
3HaueHusi cjoBapeil MOryT ObITh OoJiee CIIOKHBIMU (COAEPXaTh CTPYKTYpPHI JaHHBIX,

HarpuMep, Ipyrue CIoBapy WA CIIUCKH).
>>>d = {1:'one',2:'two',3:'three'}

>>>(

{1: 'one’', 2: 'two', 3: 'three'}

>>>d = {10:[3,2,8], 100:[1,10,5], 1000:[23,1,51}
>>>(

{1000:[23, 1, 5], 10:[3, 2, 8],100: [1, 10, 5]}
>>>d = {1.1:2, 1.2:0, 1.3:8}

>>>d

{1.3:8,1.2: 0,1.1: 2}

>>>d = {1.1:2, 10:'apple’, 'box":100}

>>>(

{'box'": 100, 10: 'apple', 1.1: 2}

>>>

CnoBapy — 3TO HIIMPOKO UCIOIB3YEMBIN THN JAaHHBIX s3bika Python. st paGoTsl ¢ HUMH
CYILIECTBYET Psii BCTPOSHHBIX (DYHKITHIA.

Mpakmu4yeckass paboma

1. Co3spaiite ciioBapb, CBs3aB €ro C nepeMeHHoi school, u HamomHUTE €ro JaHHBIMU,
KOTOpBIE OBl OTpakaJId KOJIMYCCTBO YUAIIUXCS B JACCATH Pa3HBIX Kjaccax (Hampumep,
la, 16, 20, 6a, 7B u T.11.).

2. VY3HaTe CKOJIBKO YEJIOBEK B KAKOM-HHOY/b Kilacce.

3. IlpencraBbre, 4TO B IIKOJIE MPOU3OLLTH U3MEHEHHUSI, BHECUTE UX B CJIOBaph:
© B TpeX KJaccaX M3MEHUJIOCH KOJTUYECTBO yUAIIUXCS;
© B IIKOJIE MOSBWJIOCH JIBA HOBBIX KJIACCa;
© B IIKOJIE pac(hopMHUpOBaIH OIUH U3 KJIACCOB.

4, BriBenute COACPIKMMOC CJIOBApPA Ha SKpaH.
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Ypok 12.
Linkn for B A3blke nporpaMmmMmupoBaHua

_Python

B cexpmom ypoke Obut paccmorpen nukia while. OqHako 3T0 He €IMHCTBEHHBIN CIIOCOO
opranu3auuu B s3bike Python mnoBropenust rpynnel BblpaxkeHuil. B mporpammax,
HanucaHHbIX Ha lIuToHe, mMpoko npuMeHsieTcss LUK for, KOTOphIA mpeacTaBiIseT coOon
UK 00X0/1a 3aJJaHHOTO MHOXKECTBA 3JIEMEHTOB (CHMBOJIOB CTPOKH, OOBEKTOB CIUCKA WU
cJIoBapsi) M BBINOJIHEHUS B CBOEM TEJI€ Pa3JIMYHBIX onepauui Haa HUMU. Hanpumep, eciu
UMEeTCs CIIMCOK YHCeN, U HEeOOXOAMMO YBEIMUYUTh 3HAUCHHE KAXKIOro JIEMEHTa Ha JBe
eIMHUIIBI, TO MOXXHO TIepedpaTh CIIMCOK C MOMOUIbIO IIMKIA for, BHIOIHUB HAJl KaXK/IBIM €r0

AIIEMEHTOM COOTBETCTBYIOIIEE JCHCTBUE.
>>> spisok = [0,10,20,30,40,50,60,70,80,90]

>>>i=0
>>> for element in spisok:
spisok[i] = element + 2

i=i+1

>>> spisok
[2,12, 22,32,42,52,62,72, 82, 92]
>>>

B mpumepe mepeMeHHas 1 Hy)XHa A TOTO, 4TOOBI 3alyCaTh W3MEHUBIIEECS 3HAYCHUE
AJIEMEHTAa B CNUCOK. B Heil XpaHUTCS 3HaUeHHE WHJEKCAa OYEpeIHOTo JIeMeHTa chucka. B
TO BpeMs, Kak IepeMeHHas element CBSI3bIBAE€TCS CO 3HAYEHUEM OYEPEHOIO 3IIEMEHTa
naHHbIX. B 3aronoBke mukia for mpoucxoauT obparieHue ouepeHoMy IEMEHTY crucka. B
TeJle UUKIAa DJJIEMEHTYy C MHJIEKCOM 1 MpUCBAaMBAaeTCs CyMMa 3HAYeHHs] TEKYIIEero
(oOpabaTpiBaeMOro) 3j€MeHTa M ABOWKM. Jlajmee MHAEKC YBEIMYMBAETCS HA €IMHUILY, a
MOTOK BBITMIOJTHEHUS MPOTPAMMBbI IEPEXOIUT CHOBA B 3arojoBOK mukia for, rae mpoucxoaut
oOpaillieHre K ClIeAyIoIeMy ieMeHTy crucka. Koraa Bce anemenTsl o0paboTansl muki for
3aKaH4YMBAaeT CBOIO pabory. OTCYTCTBHE OYEPEIHOTO HIEMEHTa SIBJISETCS YCIOBHEM
3aBepiieHuss pabdotel nukiaa for (mns cpaBHenus: B uukie while ycnoBueM 3aBeprienust
ciykuT pe3ynbrar false nornueckoro BblpaykeHUs B 3arojioBke). Eile onuH MOMEHT: eciu
CUETYMK HE yBEJIIMYMBATH HA eUHUILY (BbIpakeHHe 1 =1+ 1), TO He cMOTpsl HA TO, YTO BCE
ANIEMEHTHI CHCcKa OymayT 00paboTaHbl, pe3yibTar Bce BpeMs OyleT MpHUCBauBaThCs MEPBOMY
AJIEMEHTY crucka (¢ uaaexcom 0).

C TakuM ke YCIiexomMm Hepe6HpaTL MOXHO MW CTPOKH, €CJIM HC IBITATHCA HX IPH I3TOM

HU3MCHATH:

>>> stroka = "npuseTt"
>>> for bukva in stroka:
print(bukva, end="*")

>>>
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[ukn for ucnomnb3yercs u Jyist pabOTHI CO CIIOBAPSIMHU:
>>>d = {1:'one',2:'two’,3:'three',4:'four'}
>>> for key in d:

d[key] = d[key] + 'I

>>>(
{1: 'one!", 2: 'two!', 3: 'three!', 4: 'four!'}
>>>

[Mukn for mmpoxo wucmons3yercsa B sA3bIKe IporpammupoBanus Python, T.x. sBisercs
Ba)KHBIM UHCTPYMEHTOM IPU 00pabOTKU CTPYKTYp JAHHBIX. TakkKe CleyeT 3allOMHUTb, YTO
ki for B [Tutone ocoGenHbiil. OH He ABIsSETCS aHAIOIOM LUKIOB for Bo MHOrUX Apyrux
A3bIKaX MPOrPAaMMHUPOBAHMS, TA€ TMPEICTaBIsgeT COOOW, TaK Ha3bIBAEMbIH, YUK CO
CUEMYUKOM.

lMpakmu4eckas paboma

1. Co3znmaiiTe CIHMCOK, COCTOSIIMN W3 YETHIPEX CTPOK. 3areM, ¢ Momoinbio Iukia for,
BBIBEJIUTE CTPOKHU MTOOYEPETHO HA IKPaH.

2. V3MmeHuTe TPEeapIAyIIyl0 MporpaMMmy Tak, 4TOObl B KOHIIE Ka)[0W OyKBBI CTPOKH
nobasmsiioch Tupe. (Ilomckaska: muki for MoxkeT OBITh BIIOXKEH B APYTOM ITHKIT. )

3. Co3paiiTe CHOHCOK, COAEPKAIIUM SIEMEHTHl IEJOYUCICHHOTO THIIA, 3aTeM ¢
MOMOIIBIO0 TMKJIA TMepedopa M3MEHHWTE THUI JIAaHHBIX OJIIEMEHTOB Ha 4YHCIA C
raBatoteit Toukor. (IToackaska: ucnonws3yiite BecrpoeHnyto Gynkiuto float().)

NMpumep BbINONHEHUA NPaKTU4YECKON pabdoThbl

>>> # 3agaHune 1
>>> |istl = ['hi','hello’,'good morning','how do you do']
>>> foriin listl:

print(i)

hi

hello

good morning
how do you do
>>> # 3apaHune 2
>>> foriin listl:

forjini:
print(j,end=".")
print()
h.i.
h.e.l.l.o.

g.o.0.d. .m.o.r.n.i.n.q.
h.o.w. .d.o. .y.0.u. .d.o.
>>> # 33gaHune 3
>>> |ist2 = [56,78,45,23]
>>>i=0
>>> for a in list2:

list2[i] = float(a)
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i=i+1
>>> |ist2
[56.0, 78.0, 45.0, 23.0]
>>>
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Ypok 13.
PYHKLUMUN B NporpaMmmMmmpoBaHnun

OyHKIMK B MPOrPaMMHPOBAHUM MOXKHO TPEJCTaBUTh KaK W30JIMPOBAHHBIN OJIOK KOMa,
oOparieHne K KOTOPOMY B TIPOIIECCE BBITOJIHEHHUS MTPOTPAMMBI MOXKET OBITh MHOTOKPATHBIM.
3ayeM HYXXHBI Takue OJIOKM WHCTPyKImit? B mepByro odepenb, 4TOObI COKpaTUTh 00BbEM
HCXOTHOTO KOJIa: PalldOHAIbHO BBIHECTH YacTO IOBTOPSIONIUECS BBIPAXKCHUS B OTICIbHBIN
OJI0K |, 3aTeM, TI0 Mepe HaIOOHOCTH, 00paIIaThCs K HEMY.

[IpencraBum cebe cienymomyo curyanuto. TpeOyeTcss HamucaTb CKPUNT, KOTOPBIM IpH
BBIMIOJTHEHUM JOJDKEH TPU pas3a 3alpallluBaTh y TOJIb30BaTelid pas3Hble JaHHbIE, HO

BBITIOJIHATH C HUMM OJHHU U TE€ K€ JICHCTBUS.
a = int(input('‘BeegunTe nepsoe 4ncno: '))
b = int(input('BeBeante BTOpPOE 4MCO: '))
ifa > b:

print(a-b)
else:

print(b-a)

¢ = int(input('BeeanTte nepsoe 4yucno: ')
d = int(input('BBegnTe BTOPOE 4YMCo: '))
if c > d:

print(c-d)
else:

print(d-c)

e = int(input('BBegunTe nepsoe 4mcno: '))
f = int(input('BBeanTe BTOpOE 4ncno: '))
if e > f:

print(e-f)
else:

print(f-e)

JanHas mporpamMma HaXOJUT MOAYJb Pa3HULbl ABYX uuces. O4eBUAHO, UTO TaKas 3aluch
HCXOMHOTO KO/Ja HE pallMOHAJIbHA: TMOJYYaloTCsl TPU TOYTH OJMHAKOBBIX OJIOKAa Koja.
[Touemy ObI He HicTioNb30BaTh UK While 171 opranuzaiuy moBTopeHus ?
i=0
while i < 3:
a = int(input('Beegnte nepsoe 4uncso: '))
b = int(input('Beeante BTOpPOE YMNCno: '))
ifa > b:
print(a-b)
else:
print(b-a)
i=i+1
Opnnako, B 3TOM clly4a€ €CTh OAMH HIOAHC. BBOguMbIEe MOJb30BaTEIEM JIaHHBIE BCEraa
CBSI3BIBAIOTCS C TEpeMEHHBIMH a W b. Ilpum KaxaoM BHUTKE ITMKIA TPEKHHE TaHHBIC
yTpauuBarOTCA. UTO Ke J1enarh, €CIM BCE MIECTh YKMCEN, BBEACHHBIX MOJIb30BAaTEIEM HAJI0
COXPaHUTH JJIsl NAJIbHEUIIIEr0 MCIOJIb30BaHUSI B mporpamMme? PaccMoTpuM pelieHue 3Toi

3aJa4u C UCIIOJIb30BAHUCM (I)YHKLII/II/I
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def diff():
m = int(input('BeeanTte nepsoe 4ucno: '))
n = int(input('Beegnte BTOpoe 4mucno: '))

if m> n:
print(m-n)
else:
print(n-m)
return m,n
a,b = diff()
c,d = diff()
e,f = diff()

def — 510 MHCTpykuMs (KOoMaHAa) s3blka HOporpamMmupoBanus Python, no3Bomstomias
co3naBarh QyHKUuIO. diff — 3T0 UM QyHKIMH, KOTOpOE (TaK k€ KaK M MMEHA NePEMEHHBIX)
MOXET OBITh TOYTH JIOOBIM, HO JKENaTeslibHO OcMbIcIeHHbIM. [locie B ckoOkax
NepeYnCIIsIIoTes napameTpsl pyHkuuu. Eciau ux Het, To ckoOkH octaroTcs mycThiMu. Jlanee
UAeT JBOETOYMe, O00O3Hayarollee OKOHYaHHE 3arojoBka (YHKUUU (QHAJOTHYHO C
ycrnoBusiMH W 1mkiamu). Ilocre 3aromoBka ¢ HOBOM CTPOKM M C OTCTYIIOM CIIEAYIOT
BhIpaKEeHUS Teia (yHKIuWA. B koHIle Terna (YHKIMM TPUCYTCTBYET WHCTPYKIHS return
(MOXXeT U He OBITh), KOTOpas BO3BpalllaeT 3HAUYCHHE(s]) B OCHOBHYIO BETKY Mporpammsel. B
JTAHHOM Cllydae, ecid Obl B (PyHKUMH HEe ObUIO MHCTPYKIMH return, TO B OCHOBHYIO
porpaMMy HU4YEro Obl HE BO3BpaIllajioch, U MepeMeHHbIM a U b (c u d, a Takxke e u f)
YHCJIOBbIC 3HAYEHUS HE MPUCBAUBAIIUCH OBI.

[locne ¢yHKuMM wuAeT, Tak Ha3blBaeMas, OCHOBHAs BETKAa MPOrpaMMbl, B KOTOPOH
HNepEMEHHBIM MONApHO MPHCBAUBAETCS pe3yJbTaT BHINOIHEHUS BbI3bIBaeMOW (QyHKuuu. B
UHBIX CUTyalMsX, Korga (pyHKIMS HE BO3BpAIllaeT 3HAYCHWH, €€ BBI30B HE CBSI3BIBACTCS C
IIEPEMEHHOM.

Boipakenus Tena (yHKUIMU BBITOIHSIOTCS JIMIIb TOT/A, KOIA OHA BBI3BIBAETCS B OCHOBHOM
BETKE Nporpammsbl. Tak, Hampumep, eciii (QyHKLIHS HOPUCYTCTBYET B HCXOAHOM KOJE, HO
HUIJZIE HE BBI3BIBACTCS B HEM, TO COJEpKaIlKMecs B HEMl MHCTPYKUUHU HE OyIyT BBIOJIHEHBI
HU pasy.

lNpakmu4eckas paboma

1. Hanummre ¢QyHKIUIO, KOTOpash BBIUMCIAET CyYMMYy TpeX 4YHCEI M BO3BpallaeT
pe3ynbsraT B OCHOBHYIO BETKY IIPOIPAMMBI.

2. TlpuaymaiitTe mporpammy, B KOTOpOW M3 OAHOW (D)yHKIIMH BbI3bIBaeTCs BrOpas. [Ipu
3TOM HM OJIHAa U3 HMX HUYErO HE BO3BPAILLACT B OCHOBHYIO BETKY MPOTpPaMMbI, 00e
JIOJKHBI BRIBOJHMTH PE3YIIBTAThl CBOEH pabOTHI ¢ MOMOIIbI0 pyHKIHHU print().
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Ypok 14.
NapameTpbl U aprymeHTbl QyHKLNNA.
JNlokanbHble N rnobanbHble NepeMeHHble

lMapamempsbi u apaymeHmsi yHKyuUU

Yacto QyHKIHS UCTIONB3YyEeTCs it 0OpabOTKY JTaHHBIX, TTOJYUYEHHBIX U3 BHEITHEH sl Hee
cpenbl (M3 OCHOBHOM BETKM MporpaMmbl). JlaHHbIe niepenaroTcss GyHKIUU MIPU €€ BHI30OBE B
CKOOKax W Ha3bIBalOTCA apeymenmamu. OpHako, YToObl (yHKOHS Morna "B3ATh"
niepeiaBaeMble €l JaHHbIe, HEOOXOIUMO TP €€ CO3JJaHUM OMHCATh napamvempsl (B CKOOKax
nocse uMeHu (QyHKIINH), MPEACTABIAIONINE CO00M epeMEHHBIE.

MapameTpehl

4=
| ¢yHKUMA (napam1, napamz2):

| |
| | et
I I print (a * b)

IIpumep:

| | numl = 100

mathem (numl, num2)

| | 1100.0

| byHkuma (apr1, apr2) |
% f

AprymMeHThl

Korna ¢yHkuus BbI3bIBae€TCA, KOHKPETHBIE apPryMEHTbl IOJICTABISIOTCA  BMECTO
IapaMeTpoB-IIepeMeHHbIX. [10o4TH Bcerna KoJIM4ecTBO apryMEHTOB U NApaMETPOB JTOJIKHO
COBMNAAATh (XOTd MOXHO 3alporpaMMHUpPOBATH IEPEMEHHOE KOJIMYECTBO NPUHUMAEMBIX
apryMeHToB). B KauecTBe apryMeHTOB MOT'YT BBICTYIaTh KaK HEMOCPEACTBEHHO 3HAYCHMS,
TaK U [IEPEMEHHBIE, CCHUIAIOIINECS HA HUX.

JlokanbHble u 2nobanbHbie NnepeMeHHbIe

Ecnu 3anucars B IDLE npuBeaenHyro Huke (QyHKIHMIO, U 3aT€M NONPOOOBaTh BHIBECTHU
3HAQUEHUS] TEPEeMEHHBIX, TO OOHAPYXHUTCSA, YTO HEKOTOpble M3 HHMX IOYEMY-TO He
CYILLECTBYIOT:
>>> def mathem(a,b):

a=a/2

b =b+10

print(a+b)

>>>numl =100
>>>num2 =12

>>> mathem(numl,num?2)
72.0

>>> numl
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>>> num?2

12

>>> 3
Traceback (most recent call last):
File "<pyshell#10>", line 1, in <module>

a

NameError: name 'a' is not defined
>>> b
Traceback (most recent call last):
File "<pyshell#11>", line 1, in <module>

b

NameError: name 'b' is not defined

>>>

[Tlepemennsle numl 1 num2 He U3MEHWIM CBOMX IEPBOHAYAJIBHBIX 3HAY€HUU. J[ero B TOM,
yTO B (PYHKIHMIO MepenaroTcs Komuu 3HaueHui. [IpexHue 3HaueHHs U3 OCHOBHOM BETKH

IIporpaMmbl OCTAJIMCh 110 IIPCIKHEMY CBA3aHHLBI C UX IICPCMCHHBIMU.

A BOT nepeMeHHbIX a U b oka3piBaeTcsl HET M B omuHe (omuoOka "name 'b' is not defined"
NepeBOUTCS Kak "mepeMeHHas b He onpezeneHa"). OTu nepeMeHHbIe CyIIEeCTBYIOT JIUIIb B
MOMEHT BBIIONHEHHUsSI (PYHKIMM M HA3BIBAIOTCS JIOKATbHbIMU. B  TpoTHBOBEC UM,

nepeMeHHble num1 ¥ num2 BUIHBI HE TOJIBKO BO BHEIIIHEH BETKE, HO M BHYTPU (PYHKITUU:
>>> def mathem?2():

print(huml+num?2)

>>> mathem?2()

112

>>>

HepeMCHHBIC, OIMPCACIICHHBIC B OCHOBHOM BETKE IMporpamMmel, ABJIAIOTCSA 27100A/IbHBIMU.

lNpakmu4eckas paboma

I.

Coznaiite QpyHKIIHIO:
def funcl(num):
n=num?*5
print (n)
BrzoBuTe ee, nepefaB B KaueCTBE apryMeHTa 3HAYEHUE TI00aJbHON MEepEeMEHHOM,
3areM J1t000e YUCIIO0 U, HAKOHEI, JIIOOYIO0 CTPOKY.

Brinonaute ¢ moMonisio uureprperatopa Python ckpunt, npenBapurensHo

WCIIpaBUB Kojl GYHKIIUU TaK, 9TOOBI OHA BO3Bpalllajia 3HAUCHHUE MIEPEMEHHOM n:
>>> def func(n):

ifn < 3:
n = n*10
>>>a =2
>>> b = func(a)
>>>a

2
>>> b # [loyeMy C NepeMeHHON He CBA3aHO HMKAKOro 3Ha4yeHna?
>>>
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Ypok 15.
NMpoBepo4yHasa paboTa no
OocHOBaM nporpammumpoBaHus Ha Python

3adaHue 1
Hanummre kox 1o cieayromemy CI0OBECHOMY aJITOPUTMY:

1. Tlompocuts nosb3oBarens BBeCTH 4nucio oT 1 g0 9. [lomydeHHble TaHHBIE CBA3ATH C
IIEPEMEHHOM X.

2. Ecnu nonb3oBaTeiab BBEJ YUCIO OT 1 0 3 BKIIOUUTEINBHO, TO ...
2.1 mnompocuth BBeCTH CTPOKY. [loydeHHbIE TaHHbIE CBSI3aTh C IEPEMEHHOM S;

2.2 MONPOCHUTH MOJIB30BATENISI BBECTU YUCIO MOBTOPOB CTpOKH. [lomydyeHHbIE
JaHHBIE CBSI3aTh C MEPEMEHHOM n, MpeIBapUTENIbHO MpeoOpa3oBaB UX B
LI€JIOYMCIICHHBIN THII;

2.3 BBINIOJIHUTB LUKJI TIOBTOPEHHUS CTPOKH N pas;
2.4 BBIBECTH pe3yabrar paboThl IUKJIA.
3. Ecim nonb30BaTellb BBEN YUCIO OT 4 10 6 BKIIOUUTEIBHO, TO ...

3.1 mnompocuTh MOJIB30BATENsl BBECTU CTENEHb, B KOTOPYIO CIEAYET BO3BECTH
yucio. [lonydeHHble JaHHBIE CBA3ATh C IEPEMEHHON m;

3.2 peanu3oBaTh BO3BEJCHUE YUCIA X B CTEIIEHb M;
3.3 BbIBECTHU IMOJIYYCHHBIN pe3ybTar.

4., Ecam monp30BaTenb BBEI YHUCIO OT 7 10 9 BKIIOYHUTEILHO, TO BBINOIHITH
YBEJIMYEHUS YKCIia X Ha €AUHUIly B Iiukie 10 pa3, mpu 3TOM Ha 3KpaH BBIBOJUTH BCE
10 yuces.

5. Bo Bcex ocTanbHBIX cydasx BBIBOAUTH Haamuch "Ommubka BBoga".

3adaHue 2

Hanummre nporpammy, KoTopasi Obl BBINONHUIA CEIYOUINE 3a0a4H:
1. BwIBomMia Ha3zBaHue nmporpaMmsl "OOmecTBo B Hayane XXI Beka'";
2. 3ampalmuBaia y IoJb30BaTells €ro BO3pacT;

3. ecnu moap30Baresb BBOAUT YKcia oT () 10 7, To mporpaMMa BbIBOAMIIA HAAMKUCH "'Bam
B JIeTCKHUH can';

4. or 7 no 18 - "Bam B mkomy";

5. ot 18 no 25 - "Bam B podeccuoHanbHoe yueOHoe 3aBefeHue"
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6. ot 25 o 60 - "Bam Ha paboty";
7. ot 60 mo 120 — "Bam npegocTaBusieTcs BHIOOD";

8. menpme 0 wimm O6onpmie 120 — marukpaTHbld BeIBOA Haamucu "OmmOka! 310
nporpamma st grogei!"

B  nporpamme  jkemaTenpbHO ~— HMCIONB30BaTh  Bce  "arpuOyThl"  CTPYKTYpHOTO
NpPOrpaMMHUPOBaHUS: (YHKITUIO, BETBICHHUE U IIUKIL.
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