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JIroboe ucnop30BaHne JaHHOTO (dailjia O3HAYMAET Ballle COIVIACHE C yCJIOBUSI-
MU JIIEH3UU, TEKCT KOTOPOIl, a TAK2Ke CIIPaBKa O IIPABOBOM CTaTyCe JIAHHOIO
daitsia npuBeneHbI HA CJIEAYIOMINAX JBYX CTPaHMUIAX. Kcim BBI He COrVIacHBI
C YCJIOBUSIMH JIUIIEH3UHU, HEMEJJIEHHO NPEKPATHTE HCIIOIb30BaHUe JAHHOIO
dailta 1 yHIYTOXKbTE BCe NMEIONNECS Y BaC KOIMU JaHHOTrO (daitina. Direk-
TPOHHBIE BEPCUU TOH U APYIUX KHUI aBTOPA BbI MOXKETE MOJIYIUTH Ha CaiiTe
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IIPABOBOW CTATYC

Hacrosmuit daitn npepcrasiser coboil 9J1eKTPOHHYIO BEPCUIO TIEPBOTO
toma kuuru A.B. Cronsaposa «IIporpammupoBanue: BBejieHue B mpodec-
cuio» B TpEX Tomax (ToM 1: «Asbl mporpammupoBanusi»; ToMm 2: «Cucre-
MBI U ceTu»; ToM 3: «[lapamurmbry ), HassiBaeMoit fgasee [Iponssenennem.
Bce npaBa na [IpousBejenue, mpeycMOTPEHHBIE JIEHCTBYIONUM 3aKOHO A~
TeJILCTBOM, UMYIIECTBEHHBIE U HENMYIIECTBEHHBIE, BKJIIOUas IIPaBa Ha TEKCT
[IpousseieHnst, NTIOCTPAIIME K TEKCTY, & TaK:Ke IpaBa Ha BHIITOJHEHHYIO
KOMITBIOTEPHYIO BEPCTKY IpuHajjexkar aBropy llponssenenust CTosspoBy
Anpero Bukroposuuy. NUsnaremscteo OO0 «/IMK Ilpecc. Dyekrportbe
KHUTU» ocylecTBuwio usganue [Ipoussesenus B dhopme OYMarKHBIX KHUT
B 2021 rojy Ha OCHOBaHHHU 3aKIOUEHHOI'O C aBTOPOM M IIPaBOOOJIaaTe/IeM
JINTIEH3UOHHOTO JIoroBopa. Bepcust tekcra [Iponssenennus, uaaoctparuii u
BEPCTKHU, BOCIIPOM3BEJICHHAS B JIAHHOM aiijie, MOJTHOCTHIO COOTBETCTBYET
oymarkabiM Kauram, m3gaaabiM OO0 «/IMK Ilpecc. DmekTpoHHbIe KHUTT S,
Ha3bIBaeMbIM Jjtajiee V3manuem.

VckmoanTebHbIe HMYIIIECTBEHHBIE ITpaBa Ha PUCYHKH OOJIOXKEK, a TaK-
’Ke Ha TUTYJILHBIA JINCT, BTOPYIO CTPAHUILY U CTPAHUILY BBIXOIHBIX JaHHBIX
KazKJI0r0 U3 TpEX ToMoB V3manust IpuHaIesKaT U34aTe 0] YKa3aHHbIe PH-
CYHKH U CTPAHUIIBI BOCIIPOM3BO/ISTCS B COCTaBE JIaHHOTO (daiiia u3 coobpa-
JKeHUI HAIVISTHOCTH, Ha OCHOBAHUU sIBHO MPOIKMCAHHOIO B JIOTOBOPE yCJIO-
BUsI, PA3PEIIAOIIET0 TAKOe BOCIIPOU3BEJICHUE.

Jlannbrit daity pa3MeniéH B OTKPBITOM JIOCTYIIe Ha caiiTe aBTopa B ce-
i MHTepHET, ToCTYIHOM 10 ajpecy http://www.stolyarov.info, u pac-
[IPOCTPAHSIETCS Ha YCJIOBUAX MYOJUMIHOM JIMIIEH3UH, TEKCT KOTOPOI IIPH-
BeJICH Ha caejyiomnieit crpanuiie. IIpocbba obparuTh BHUMaHWE, YTO
YCJIOBUS JIMIIEH3UN HECOBMECTUMbI C PACIHPOCTPAHEHUEM JJAHHOIO
daiina yepe3 npakTUYecKu JirobOble (C KpaiiHe peIKMMH UCKJII0Ye-
HusIMHu) web-caiitel u unble cepBuchl cetu WuaTepHer. Ecin Bol He
yBEPEHBbI B CBOEM TOHUMAHUU YCJIOBUW JIMTIEH3UU, BO3IEP:KUTECH OT Pac-
MPOCTPaHEHUsI JTAHHOTO haiiia.



ITVBJINMYHA LA JINITEH3N A

Kuura A.B. Cronsposa «IIporpammuposanue: BBefienue B npodeccuio» B Tpéx ToMax (Tom 1: «A3brl
nporpamMmupoBanusi»; ToM 2: «Cucremsr u cetn»; ToMm 3: «Ilapanurmel» ), HaspiBaeMas gasee «IIponsse-
JIEHVEM », 3aIlUINeHa, TeHCTBYOIUM POCCUACKAM U MEXKIYHAPOIHBIM aBTOPCKO-TIPABOBBIM 3aKOHOIATE b
crBoM. Bcee npasa na [Ipoussesenune, nperycMOTPEHHBIE 3aKOHOM, KAK UMYIIECTBEHHBIE, TAK U HEUMYIIIE-
CTBEHHBIE, IPUHAJJIE’KAT €r0 aBTOPY.

Hacrosimast JIunensust ycranaBiauBaeT crocoObl MCIOJIb30BaHUs 3JIEKTPOHHOU Bepcuu [Ipomssenenusi,
[IPaBO Ha KOTOPBIE MIPEIOCTABIEHO ABTOPOM U IIPABOO0IAIATEIEM HEOTPAHTIEHHOMY KPYTY JIUIL, IIPU YCJIO-
BuM 6€30rOBOPOYHOrO IPUHATHUS STUMU JIMIIAMU BCEX YCJIOBHi JanHoi Jlnnensuu. Jlroboe ucrnonb3oBanue
IIpousBesenusi, He COOTBETCTBYIOIEE YCIOBUSIM manHOM Jlunennum, a paBHO u ucmosb3oBanne [Ipousse-
JIeHVSI JIUIAMHU, HE COIVIACHBIMU C YCJIOBUsIME JIWIeH3nn, BO3MOXKHO TOJIBKO MPU HAJIWYUHU MHACHMEHHOTO
pa3pelllennsi aBTopa U IpaBoobIaaresis, a IPU OTCYTCTBUM TAKOI'O Pa3PEIIeHUs] sIBJISIETCS ITPOTUBO3a-
KOHHBIM U TIPECJIEIYETCS B pAMKAX IPaXKIAHCKOTO, aIMIHUCTPATUBHOTO U YTOJOBHOTO IPABA.

ABTOp 1 IPaBOObLIIAIATENb HACTOAIINM Pa3pelaeT CJeAyoNuUe BUIbl UCIOJIb30BaHUsl JaHHOTO daiiia,
SIBJISAIONIETOCs SJIEKTPOHHBIM IIPEJICTABICHUEM OJHOrO u3 TpEx ToMoB lIpomsBejienus, 6e3 yBeaoMIIeHUS
paBoobagaTesss U 6e3 BBIIIJIATEI ABTOPCKOI'O BO3HATDAXK ICHUS:

1) Bocupoussezenue ITpoussenenus (IIOJHOCTBIO WM YACTHYHO) HA Oymare IyTEM pacledaTKU ¢ IOMO-
IO IPUHTEPA B OJHOM SK3EMILIsIPE JIJIsI YAOBIETBOPEHUS JTUIHBIX OBITOBBIX WJIN YI€OHBIX TOTPEOHO-
creit, 6e3 mMpaBa MepeIadl BOCIPOU3BEIEHHOIO SK3EMILISIPA IPYTUM JIUIIAM;

2) KONMMpOBaHWE W PACOPOCTPAHEHHWE JAHHOTO (haiiia B 3JIEKTPOHHOM BHJE, B TOM YHCJIE MYTEM 3aIUCH
Ha PU3NIECKHe HOCUTEJIN U IYTEM IEePeJadu [0 KOMIIBIOTEPHBIM CETSIM, CO CTPOTHUM COOJIIOIEHIEM
OJIHOBPEMEHHO cJie/iytomux yciopuit: (1) Bce BocmponsBeagHHbIE U llepeaaBaeMble JIIOObIM J1u-
[aM 3K3eMIJIAPHI (paiijia SABISIOTCSI TOYHBIMU KOMUSIMU OpUTHHAJIBHOTO daiisa B popmare
PDF, npu konupoBaHuu He TPOU3BOIUTCI HUKAKUX U3bITUI, COKPAIIEHUA, JIOTTOJTHEHUH, NCKaYKEHUN 1
JIOOBIX JIPYyTUX W3MEHeHUi, BKiIrovas nu3MeHeHne dpopmara npejcrasienus daiina; (2) pacnpocrpa-
HEeHUe U Iepeaada KOl APYTruM JIHI[aM HPOU3BOAUTCSI UCKJIIIOYUTEJIBHO OECnaAamHo, To
eCcTh IIpU Ilepegade He B3MMAaeTCsd HUKAKoe BO3HarpakJeHHe HU B Kakoil dopme, B TOM
qucsie B popMe MPOCMOTpa PEKJIaMbl, B (popMe ILIaThl 38 HOCHTE/b WJIU 3a CaM aKT KOIMUPOBAHUS U
mepeadn, Jayke eC/IM TaKas IIaTa OKA3bIBAETCS 3HAYNTE/HHO MEHbINEe (DAKTUIECKOW CTOMMOCTU WJIH
ce6eCTONMOCTH HOCHUTEJISI, aKTa KOIUPOBAHUS U T.II.

JIt06BIe ApyTHE CITOCOOBI PACTIPOCTPAHEHNUsT JAHHOTO (railia mpu OTCY TCTBUU MTUCHMEHHOTO PA3PEIIEeHUsT aB-
TOpA 3allpeIleHbl. B 4acTHOCTH, 3aIpeNaeTcs: BHECEHNE KAKNX-JIN00 M3MEHEHU B JJaHHbli daiis, co3ma-
HIU€ U PACIPOCTPAHEHNE NCKAKEHHBIX IK3EMILISPOB, B TOM YHUCJIE SK3EMILJISIPOB, COIAEPKAIIIX KAKYI0-I100
9aCTb MPOU3BE/ICHUS; pacupocTpanenne nanuaoro daitna B Ceru VuTepHeT Uepe3 BeO-CaThI, OKA3BIBAIO-
e IJIATHBIE YCIYTH, Yepe3 CaiTbl KOMMEPYECKUX KOMIIAHUM M WHIWBU/YyabHBIX [PEeIIIPUHUMATEIEH
(Brimrouas daisroobMmeHHbIe U JT00bIe ApyrHUe cepBUCkl, oprausosantble B Ceru VIHTepHET KOMMeEpYeCKu-
MU KOMIIAHWSIME, B TOM 9IHCJIe GECIIATHBIE), a TAaKXKe Yepe3 calThl, coAaeprKaliye peKjaMy Jr6oro
poaa; npojaxka u 0bMeH (DU3MUECKUX HOCUTENEH, CoIepKAIUX JaHHbIH (aiiy, gake eciiu BO3HAIDAXK-
JleHre 3HAYNTEJ]bHO MEHbIe ce6eCTOMMOCTH HOCHTEJIST; BKJIIOUYEHHE JTAHHOIO (hailjia B COCTAaB KaKUX-JINOO0
MHOOPMAIMOHHBIX U WHBIX MIPOJYKTOB; PACIIPOCTPAHEHUE JAHHOTO (ailia B COCTaBe KAKOM-InO0 IIaTHOM
YCIAYrW WIA B JIONOJHEHWE K Takoit yciayre. C apyroii cropoHsl, paspemiaercs napenue (GecraTHas
nepejiada) HOCHUTEJIEH, COfepKalmX JaHHbIA (aila, GecriaTHasi 3anuch JaHHOrO (daiija Ha HOCUTEJH,
IPUHA/JIE’KAINAE JAPYTUM TOJb30BATEsIM, PACIPOCTPAHEHNE JAHHOTO (hailna depe3 OeclIaTHBIE IEIeH-
Tpajim3oBanHble daitoodmenubie P2P-cetn n 1. 1. Cebuiku Ha sk3eMiuiap daiiia, paclooKeHHbIN Ha
odunmaIbHOM caiiTe aBTOpPa, Pa3peleHbl 6e3 OrpaHnIeHMi.

A.B. CroasipoB 3anpewaem Poccuiickomy aBTOpCKOMY OOIIleCTBY U JIOOBIM JPYTUM Op-
raHU3anusM NPOU3BOAUTH JIIOOOr0 poJa JIMIEH3NPOBAaHUE JIOOBIX €ro Mpou3BeIeHN U OCy-
HIECTBJISATh B MHTEpPEcax aBTOpa KaKylo Obl TO HU OBLIO MHYIO CBSI3aHHYIO C aBTOPCKUMMU
npaBaMU AesiTeJIbHOCTh 0€3 ero muCbMEeHHOro pa3pelleHus .
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IIpeaucaoBue nnepBoe, dputocodckoe

Kwura, Koropyio Bbl unTaere, MpeICTaABISIET COOOM MPAKTHIECKN YHUKAILHOE
sABJIEHUE — HO PeYb B JIAHHOM CJIydae HJIET He O €€ COJlepKaHNM, STOMY aCIeKTY
IycKaii ONEHKY NaayT apyrue. Peub uaér o ToM, KaKuM 00pa3oM KHUTa — Teleph
y2Ke BTOpoe e€ u3JlaHue — IOSBUJIACh Ha CBET.

N nest manmcars KHATY, MOAO00HYIO 9TOMH, MOSBUIACD ¥ MEHS JOCTATOIHO JTaBHO,
U TTOTPeOOBAJIOCH JIET MATh, ITOOBI 33 yMKa IIPEBPATU/IACh B KOHKPETHBIN Kpa-
yadasauHroBbIN TpoeKT. ONBIT HAIUCAHUS KHUT Y MEHS K TOMY BPEMEHU yIKe
ObLJI, 1 JOCTATOYHO OOJIBIION, HO HU OJHa U3 paHee HaINCAHHBIX MHOI KHIXKEK He
IIPEBOCXO/IMJIA TI0 00bEMY IBECTH CTpaHull. PaHbIe s Beerjaa 0OXOIMICsT CBOUMEI
cUJIaMu’; 33/ [yMaB KHUTY, s1 IPOCTO caucs u rucan eé. Hekoropoie u3 moux yaeob-
HBIX ITOCOOUH OBLIN U3/IAHBI B yI€OHBIX 3aBEJIEHUSX, Il S paboTar Min paboTal,
ApyTHe s1 0Jaromno/y YHO U3J1aBaJjl 3a CBOI CUET, OKyIlasl TaKoe M3IaHKue IpoIarkeit
qaCcTU TUpaKa: IMPU TUpaXKe B COTHIO-JIPYTYIO 9K3EMILISPOB 3TO HE TaK CJIOXKHO,
x0T 1 10Jir0. Hecko/IbKO pa3 s mpeanpruHuMaJI IOMBITKA B3aUMOIEHCTBUASA C U3-
JaTeIbCTBAMU; €CJIU OBbI s COIVIACKJICS HA MX YCJIOBHUS, TO MHE HE IPHUIILIOCH ObI
M3/1aBaTh 3a CBOI CYET HEKOTOPHIE U3 MOUX KHUYKEK, HO 9TUX KHUKEK He OBLIO ObI
Ha MOEM caiiTe B OTKPBITOM JOCTYIIE: U3JATEIN BCErJa U Be3e TPeOYIOT ITOJTHOM
rnepeyiadl UM UMYTIECTBEHHBIX MPaB Ha KHUTY, YTO MOJHOCTBHIO MCKJIIOYAET Jie-
rajibHOe OeCIJIATHOE PacCIpOCTpaHeHre 3JIeKTPoHHOM Bepcuu. Cracubo, rocosa,
HE HAJIO: s Iy CBOU KHUT'M, 9TOOBI MX YATAJIH, & HE YTOOBI BBl HA HUX 3aIuOaIn
JeHbIH, 00upasi MOUX dnTaTe ed.

Bcé 6nu10 X0oporro, moka MO 33 lyMKH HE OTJINYAINCh MACIITAOHOCTHIO; MHE
BCEr/la y/IaBaJiOCh BBIKPOUTL Iapy Oojiee-MeHee CBODOIHBLIX HEJE/Ib, YTOOBI Ha-
MICATh TEKCT, U JeCATb—IIATHAIIATD ThICTY PybJieil, 9TOObI U3MATh HATTUCAHHYIO
KHIKKY. Ho B 9TOT pa3 peajbHOCTH HECKOJIBKO OTJINYajIaCh. BoO-IIEpBBIX, 00b-
€M 3aJlyMaHHON KHUTYW M3HAYAJIBHO IMPEIIoaracs 1ocrarouno 6osbimmm. Hamo
CKa3aTh, 9TO KHUTA IOJIYIUIACh €IIé DOJIbINe, TeM IIJIAHUPOBAJIOCh, U JOBOJIHHO
CIJILHO — TIIPUMEPHO Pa3a B JBa; HO U B TOH KOH(MUI'YPAINY, KOTOPAas MPEJIII0/Ia-
rajiach MCXOJHO, OBLIO SICHO, UYTO €€ m3JaHue B OyMmare Jarke caMbIM HEOOJIbIIIM
TUPAYKOM IIPEBOCXOIUT MOU JIMIHBIE (DUHAHCOBBIE BO3MOYKHOCTH.

Bo-BTOpBIX, € cCamoro Hadasia ObLIIO SICHO, ITO /IS HAITMCAHUS KHUTYA MHE IIPEI-
CTOUT CEPbE3HBIN TPYIoBOil Mapadon. HacTu 3TOH KHUTH, MOCBAIMICHHBIE MPO-
rpaMMHUPOBAHUIO Ha si3blke acceMmbiiepa u s3blKy CH-++, yKe CyIIecTBOBaJld B
BUJIE OTJIEJIbHBIX KHUT; IJIAHUPOBAJIOCH UCIOIb30BATh TaK>Ke M CYIIECTBOBABIIYIO
KHUZKKY 110 ONEPAI[MOHHBIM CHCTeMaM (B TOM, YTO Ha Ty TE€MY IIOTOM IOJIyYd-
JIOCh, KHIKKa «BBenenne B onepaluonnbie cucteMbl» 2006 roj1a yrablBaeTcs ¢
TPYIOM, HO HCXOJIHO 51 €6 TaK CHJIbHO IIePEeNnuchiBaTh He cobupadics ). Tak uiu uxa-
e, IPEJICTOAIIO € HyJIsl HAITUCATH BBOJIHYIO YaCTh, 9aCTh, MOCBAMEHHYIO [lackaiio
1 a3aM IIPOrPaMMHUPOBAHUS, & TaKyKe IacThb Mpo 136K Cu. Vcmonb3yst nMeromunii-
CsI OIIBIT, MIPEJCTOAIINE TPYA03aTPaTh! g onenua B 500 1acoB, u, KaK BBISICHUJIOCH,
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IOYTHA He Oomwubcsi — ecyii ObI MHE XBATUJIO CHJIBI BOJIU OT'PAHUYIUTHCS MCXOIHO
3aIJIAaHIPOBAHHBIM 00BEMOM PabOTHI, TO KaK Pa3 CTOJBKO Ha HEro ObI U YIILIO.

[Iarbcor vacoB paboduero BpeMeHHn — 3TO HUKAK HE Hapa Hedesb W Jlake He
1apa MecsIeB; C yI6TOM HAJIMYIUsi OCHOBHOW pabOThI HA HAIIUCAHIE KHUTHU JTOJI2KHO
ObLIIO yHTHU IO MEHbIIeHl Mepe TOATroIa, MPUIEM IIPU YCJIOBUM, UTO HA 9TO BPEMs
s OTKaKyCh OT (PPUIAHCEPCKUX TOAPAOOTOK M JaCTHBIX YPOKOB. B somosrHeHUE
K 3TOMY CyMMa, KOTOPYIO IIPEACTOSJIO OTAATh 38 U3NAHUE KHUTH, IO CAMBIM OII-
TUMHUCTUYIHBIM IIOJICIETAM COOTBETCTBOBAJIA MOEH 3apIuiare 3a MoJroga. Beé aTo
BMeECTE IIPEBPAIIAJIO ITPOEKT B MPOXKEKT.

MozkHO 6BLI0 OBl 0OPATUTHCA K HU3JATENISIM; CKOpee BCEro, MHE yIajoCh Obl
HaflTH KOro-HUOY/Ib, KTO COIVIACHJICA OBl 3aKJIIOYUTH CO MHOW TaK HA3bIBAEMBII
JIOTOBOP aBTOPCKOIO 3aKa3a U JaXKe 3aIIATHJI Obl MHE KaKOW-HHOY/Ib CHMBOJIM-
veckuit ronopap. Ho sesio Tyt He B ronopape. PacnpocTpaHeHre KHUTH B 3JI€K-
TPOHHOM BHJIE, KaK d JIEJai0 3TO CO BCEMH CBOMMHU KHHUI'AMM, OKa3aJI0Ch OBbI TO-
IJa HOJIHOCTBIO MCKJ/IIOYEHO; MPOYNTATh KHUTY MOXKHO OBLIO ObI JTIOO TOJBKO Ha
Oymare, 10O, ITO eImié XyxKe, Kynue 3JeKTPOHHYIO Bepcuio. Tako#l BapuaHT MMpo-
TUBOPEYUT MOUM yOEKICHUIM; B YACTHOCTHU, I IIyOOKO yOEXKIEH, UTO ILIATUTH
3a 9JIEKTPOHHBbIE KHUTU (/12 ¥ BOOOIIE — 3a OUTHI U GAlTbI) MOXKHO Pa3Be UTO
9JIEKTPOHHBIMU K€ CKAHAMU NEHET.

[Ipex e 9eM OKOHYIATEIHHO OTKA3aThCA OT CBOEH UIeH, s PEInI, IPUTOM Oe3
0c000it HAJIEXKIBI, ITOMIPOOOBATH IMOCIEIHIOI0 BO3MOXKHOCTD, KOTOPYIO BUIEJ: MO/I-
HBII B ITOCjeHee BpeMs kpayddarndune; MOIPOCTY TOBOPsI, s PEIIUJ ITOIPOCUTH
JeHer Ha IPOEKT Y ITyOJIUKMT.

MocmoTpeB Ha caliTbl, OPUEHTUPOBAHHBIE HA KPayAaHANHT, St BbIHY>XAEH Dbl 0TKa3aTb-
Cst OT MX MUCMOJIb30BaHMSA. TaknMuy caliTaMu BOODLLE HENb3st MNOJIb30BaTLCSA: paboTa ¢ HUMK
TpebyeT perucrtpauuu, npu KOTOPOii HEOOXOZUMO NPUHSATL KYCIOBUS UCMOIb30BAHUS Y, @ 3TU
YCNOBUSl, B 4aCTHOCTU, Pa3peLLaloT TaMOLIHUM XO35i€BaM PacCblaTbh 3aPErncTprpoBaHHbIM
NnoNib30BaTe/IsIM pekiaMy 1 BoobLlie BCE, YTO UM Tam B3AYMaeTCsl — U TaKOBbl YC/IOBUS
MCMO/Ib30BaHNSI Ha BCEX KpayAdaHMHIOBbIX CaiiTax, koTopble si Buaen. K Tomy e oHu
[PY>XHO OTKa3bIBalOTCs paboTaTe Npw OTKAOH4EHHOM B Bpaysepe JavaScript. A nonpocty He
MOTY HWKOFO MPOCUTb MOCeLaTh NogobHble caliTbl, 3TO UCKIIOYEHO.

Kpome Toro, st He NpMemJIO Tak Ha3bIBAEMbIE «COLMAJIbHBIE CETU», KOTOPbIE BOODLLE-TO
coecem 1 He cetn'. JlosepluaeT KapTUHY MOSi KpaiiHsis LIeneTUNLHOCTL B Bhibope cpeacTs
nuapa v npodyeii NabanMcMTu: s KATErOPUYECKN HE FOTOB TEPMNETb HUYEro AaxKe OTAANEHHO
HaMOMMHAIOLLEro CMaM — B KOHLe KOHLOB, MOsi Aucceprauus no guiocodun HasbiBaaach
«Wndopmanmonras cesobosa u MHGOPMaLMOHHOE HAacUAME», A BbIpOCAA OHA U3 UCCIEAO-
BaHMWsi H4aCTHOrO BOMPOCa O TOM, MO KAaKWM KOHKPETHO MpU4YMHAM HEJb3si CHUTATb Cram
nposiBjieHnemM cBobogbl CoBa.

Mex gy Tem, cobpaTb HyxHO bbuio conugHyto cymmy B 600 000 pybneii (pedb, HanomHto,
nAET o Hadane 2015 roga). Mpeanonaranock, 4TO NOMOBUHA 3TON CyMMbI YAAET HA YacTMH-
HYIO KOMMEHCALMIO MOero paboyero BpeMeHW, 4TO MO3BOAUSIO Dbl OCTaTbCs Ha niaBy, He
TpaTs BpeMsi Ha CiyYaiiHble nogpaboTkun; BTOpasi MOJOBUHA CYyMMbl AOJDKHA DObina yiiTn Ha
n3gaHue bymaxxHol KHuru. BoiknageiBasi Ha cBoii caiiT stolyarov.info aHOHC u MaTepua-
Jibl MPOEKTa, 51, €C/IN COBCEM YECTHO, MOYTM HW HA YTO HE HAZESICS, HO BCE-TaKU NpomyMan

1HO,£LpO6HOCTI/I O MOEM OTHOIIIEHWM K TaK Ha3bIBAEMBIM <«COIMAJIbHBIM CETSIM» H3JIOYKEHBI B
moeit cratbe «Tearp KoHTEeHTHOTO abcypaa. ConmaabHble CETH: UCTOPHUS OTHON TEPMUHOJIOTHYIE-
CcKoOil medpopMarumy, KOTOPYIO JIErKO HaiTu B VIHTEpHETE ¢ OMOIIHIO TTOMCKOBBIX MAIITHH.
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CMCTEMY MOOLLPEHNIA A1 TEX, KTO OKAaXKET MHE MaTepuasibHYIO NOAAEPXKKY: 32 MOXXEPTBOBA-
Hue ot 300 pybneii s obewan ynoMmmHaHne B CNNCKE CMOHCOPOB, KOTOPLIA ByaeT nomewéx B
KHure, 3a noxepteosaHue oT 500 pybneii — «rpmeHHbIi» KOMNAKT-AUCK C aBTOrpacdom
aBTopa (OTMeYy, YTO HM OLMH 3K3EMMJSP TaKoro AMCKa B UTore He Obii HukeM BOCTpebo-
BaH, Tak 4TO 3Ta uAeiika bbina, BUAMMO, COBCEM HeyAaqHoli); npu noxepreosaHuu ot 1500
pybneii — sk3emMnasip OByma>kHol KHWrW, onsTb e, ¢ aBTorpacgom, a ot 3000 pybneii —
KHUTY B MOLAPOYHOM WCMOJIHEHUN, B KOTOPOM OHa Oyner n3roToBfiieHa B COOTBETCTBUN C
KOJINYECTBOM TaKUX MOXXEPTBOBAHUIA.

[MouyTn cpa3sy — BO BCSIKOM Cllyyae, CYLLUEeCTBEHHO paHblUe, YeM NOCTYMWUJN MepBble No-
)KEPTBOBaHUS — HECKOJILKO HEJI0BEK 334afin MHE BOMPOC, HTO BYAET C AeHbramu, ecnum HyxX-
Hasi CyMMa He CobepéTcsi; B OTBET st Hanucas OTAE/bHYIO CTPaHUYKY, rae noobewan xors b
4TO-TO CAenaTb B NODOM C/lyHae, AaXke eciu He MoJydy BOODLLE HU OAHOrO MOXXEPTBOBAHMSI.
KoHkpeTHo 51 noobewan, 4To ecnn cymma cODpaHHbLIX MOXEPTBOBAHUI OKAXXETCSl MeHbLLe
25000 pybneii, s BCE paBHO Hamully 4aCTb KHUTW, NOCBSAWEHHYO si3biky Cu, u m3gam eé
OTLELHON KHUTOW, MIKOC K TOMY B OYepefAHoii pas fgopaboTato TekcT ceoeli kHuru no Cu++
1 nepensgam eé B 4eTBEpThlii pa3. [lpn cymme noxepTBoBaHuii oT 25 go 55 Thicay s no-
obewan gopaboraTh U nepensgaTh Takxe CBOO crtapyto kKHuxky no NASM, npu cymme ot
55 po 100 Teicsy — nepepaboTtaTb U nepensgaTh «BeefeHue B onepaunoHHbIE CUCTEMBIY,
npu cymme ot 100 go 120 Tbicay — HanucaTb 4YacTb, NocBsiLEHHYto [lackanto, n usgathb
€€ oTaenbHON KHuroi. HakoHew, npu poctuxeHun nopora B 120 Thicay s noobewan, 4to
3ayMaHHYIO KHUTY Hanuuly MOJSIHOCTLIO 1 NPOAos/Ky cbop aeHer, 4Tobbl caenaTb BO3MOX-
HbiM €€ nsgaHue. [laTtoii npuHaTUA peweHus s HaszHadun 1 cenTsabpsa 2015 roga, Torga kak
OMUCLIBAaEMbIE CODBLITUS MPOUCXOAWAN B Hayasle siHBaps — aHOHC MpoekTa bb1 JAaTnpoBaH
7.01.2015.

MNMocne aHoHca fBa AHsA ObINO TUXO; NEPBOE MOXEPTBOBAHWE MOCTYMWIIO Ha ClefytoLunii
[eHb, HO 3TO MOXHO OblNIO HE CUMTATb: MPOEKT PEeLuns NOAAEPXKaTb OAMH U3 MOUX CTapbIX
3HaKOMbIX, U3BeCTHbIN nog Hukom Gremlin. Kapycenb 3aseptenack nnwb 10 suBaps, korga
3a [leHb MHe MPULLIO CEMb MOXXEPTBOBaHMUIA Ha obLyto cymmy cBbiwe 14 Toicad. MNonb3yscs
ciyyaem, s xoten bbl caMbiM MCKpeHHUM obpa3om nobnarogaputs [puropus KpaiiHoBsa,
KOTOPbIiA, NPUCNaB BTOPOE MO CHETY MOXKEPTBOBAHME, HE MOJEHUNCS U JOHEC MHOPMALNIO
O MPOEKTE [0 LUMPOKOIA MybNNKM Hepes NPecyioByTbie «COLMaANbHbIE CETU .

MepBbili U3 HameueHHbIx pybexeii B 25000 npoekT npeogosen yxe 12 aHeaps, BTOpOii
pybex (55000) — 16 sHBapsi; 4 dpeBpans cymma nepesanuna 3a 100000, a 10 despans —
3a marnyeckme 120000, Tak 4TO BCe MOM «3anacHble BapUaHTbl» PasoM YTpaTUIN akTyasb-
HOCTb; KHUTY Terepb HY>XHO DOblNO 3aKaHYMBATL XOTb TYLUKOW, XOTb Yy4enoM.

KoHeuHo, He BCE 6blIO CTONb pafly)KHO; BauxKe K BeCHe nepBasi BOJSIHA MOXEPTBOBAHMIA
OKOHYaTE/IbHO UCCSIKNA, TaK 4TO MHe [aXke MPULLIOCH NpepBaTh paboTy Haj pyKoOmuchbio,
4yTObbI 3apaboTaTh geHer Ha cTopoHe. JleToM s gorafasncs coobwuTb O MPOeKTe Ha caiite
Linux.Org.Ru, otgensHoe cnacubo ero enagensuy Makcumy BansHckomy 3a paspeluenne
Ha 9TO; aHOHC MOPOAMJI BTOPYIO BOJIHY MOXXepTBOBaHWi. B nepBbiii rog npoekT mMHoro pas
KYXOAMA B MUHYC» 1 CHOBA BbIHbIPMBAJ, A0 MOCAEAHErO OblN0 HEMOHSATHO, XBAaTUT N AEHEr
Ha N3JaHNEe U B KaKOM BUAE.

Pabota Hag pykonucklo B TO BpeMs wwia Ha yguenerue 6ogpo. Yxe k 23 cespans 2015
rofa — Yepes XaJKux MoNTopa Mecsiua nocne crapra — st gobun pykonuce qactu npo Cu,
eLlé vepes Mecsl, AoNMcan BBOAHYIO HacCTb; MOTOM MPEPBACs Ha Mapy MeCsueB, NMOCKOIbKY
NPOEKT KakK pa3 YWEN B MUHYC, a Y MeHsi Hakonuauck apyrue aena. BozobHosus paboty
B Hadane uioHs, s K 1 ceHTabpsa Hanucan dactb npo [lackanb, Npu3BaHHylO «pacckasaThb
nporpaMmupoBaHunes». JTON 4acTu s B Hadasie npoekTa bosiblwe BCero 6osncs, Beab onbiTa
npenogasanus [Mackans cTygeHTaM y MeHst He Dbilo, @ YaCTHbIe YPOKMN CO CTapLUEKIaCCHIKa-
mu, rotoesiwmmucs K EFD — 1o He coBcem To. Ho gopory, kak M3BECTHO, OCUAUT UAYLLNIA;
CTaB Ha TOT MOMEHT caMbIM bonblunm TEX oBckuM haiinom u3 Bcex, KOTopble st Korga-numbo
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penakKTupoBan, 4aCTtb pykonucwu, HOCBHMéHHaﬂ Ha4YaJibHbIM HaBblkaM MNpPOrpaMMmnpoBaHunA,
MPUHEC/A U3PSILHYIO A03Y TBOPHECKOrO YAOBJIETBOPEHMUS, a 3a04HO O3HAMEHOBAJIa OKOHYa-
HME PYKOMUCU TeX HYacTeill, KoTopble TPebOBaNOCh CO34aTh C HY/st — OCTaNNCh TONLKO YacTu,
KOTOpbIE Y>X& CYLIEeCTBOBAAN PaHbLUE B BUAE OTAENbHbLIX KHUXKEK.

B Havane Hosibpst 2015 roga pykonucb B TOM BUAE, KOTOPbINi UCXOAHO MAAHWPOBaCs,
okasanacb 3aseplueHa. Vltor nponssogun cTpaHHoe BnedaTieHue: cemMb 4acTeidl (BBOAHas,
Mackanb, accembnep, Cu, onepaunoHHble CUCTEMbI, MapajfiesibHOe MPOrpaMMUpOBaHME 1
Cu++) pactsiHynucs ax Ha 1103 cTpaHuMubl, Tak YTO KHUra NoJyYanach CIANLWKOM TOJCTOMN.
[HeHer Ha e€ usganue, BNpoYemM, BCE paBHO He ObLIO, a eWwé S aKTUBHO MCKaN XYLOXKHUKA,
KOTOPbIi MOr bBbl HapUCoBaTh st 3Toro 6e30bpasus npunuyHyto obnoxky. MNoka pykonucs
HNTaAN HECKOJZIbKO MOUX p,py3e|ﬁ Ha NpeaMeT ABHbIX KOCAKOB, Y ME€HA, B JOBEpLUEHNE BCEro,
SIBHO 0DO3Ha4YMNOCH OLLYLEeHMEe, YTO B TaKOM BUAE PYKOMUCb MHE HE HPaBUTCS — B Heli
He DOblJIO HECKOJIbKMX FJ1aB, KOTOpble OYeHb XOTENOCh MMeTb (B 4acTHOCTW, raB Npo pa-
6oty c gpaiiBepom TepMmuHana u 6ubanoTeky ncurses), a ewg 4em fasibliue, TEM CUJIbHEE
obo3Havanock xenaHue cHabguTb KHUrY Yactsimu, nocBswéHHbiMu Tcl n Tcl/Tk, pasHbim
3K30Tu4Yeckum sizbikam Bpoge Jlucna u [Mponora, n nokasats, kak npumeHste OOM gns
co3paHus rpacPnyeckux UHTePgERcoB.

Pasmbiwnerus, kak ObITb ganblue, BbIIMINCE B UAEHO MPEBPATUTb KHUTY B TPEXTOMHUK,
4TO [aBasio BO3MOXHOCTb NPSIMO Celivac U3gaTh NepBble HacTh, B KOTOPbIX 5t Obl1 yBepeH, 1
NPOLOSIKMTL paboTy Haflo BCEM, HTO Ka3aNoCh CIULIKOM ChipbiM. Maes beina onybnnkosaHa
Ha caliTe 15 pekabpsi n Bpofe Obl He Bbi3Bana y NybNMKM BO3PAXKEHUIA, TaK HTO 5t COCPERO-
TOYNJICS HAa MOArOTOBKE MEPBOrO TOMA, BKJIKOYABLUErO TOJbKO BBOGHYK HacTb M 4acTb Mpo
Mackans. Kpome mHoXecTBa #0paboTOK TeKCTa, BaXkKHOUW 4aCTblO 3TOW MOATOTOBKU CTaso
CO3AaHne pUCyHKa 1 an3aiiHa obnoxku. [pysbs nosHakomMunm meHsi ¢ gusaiinepom Ene-
Holi [lomeHHOBOI, KoTOpasi bnecTswe peannsosana odopmusLlyiocs y MeHs ugero. CroxeT
pucyHka?, rge 3emHolil Wap CTOUT Ha TPéx KOCTbISIX Ha cnuHe Bara, egyuiero no nosio ¢
rpabnsiMn Ha Benocunefe C KBaApPaTHLIMU KOMECaMU, a BOKPYr JieTaeT odureswas poiba ¢
KPbIIbSAMU U MEPenoHYaTbIMK Jlanamu, s No3avMCTBOBaf W3 NPOU3BEAEHUS, KOTOPOE Ner-
KO oTbickuBaeTcsi B VHTepHeTe no Ha3BaHWO «YAUBMTENbHLIA MUP MPOrPaMMUPOBAHUS>.
WNcxopHoe nponseeseHne npencrasnsno coboii pucyHok dhiomactepamu no whiteboard'y, ko-
TOpbIli KTO-TO He NoeHuscs cpoTorpacrposaTs. bonblioe cnacnbo aBTopy opurnHanbHoOro
pUCYHKa 3a ufeto, obecnevnBLIYO MEHSt U3PSIAHONW J030M No3uTMBHOMO HacTpoeHus. K co-
XKANEHNIO, 5 MO-MPEXKHEMY He 3HAK, KTO CO34an 3TOT PUCYHOK, HO HAAEKChb, HTO €CiAUN ero
aBTOp Korga-Hubyab yBMAWT ODIOXKKY MOero nepBoro Toma, Haw c EneHoii pumeiik emy
MOHPaBUTCS :-).

MNepBbiii Tom ywén B Tunorpaduto 2 mapta 2016 roga. K Tomy BpemeHn noxxepTeoBaHmii
66110 cobpaHo 4yTb Gosbwe 400 TohicAy pybsieli; y4nTbIBasi KOMMNEHCALMUIO MOEro BPEMEHU
(a noTpayeHo ero K TOMy MOMeHTY 6b110 557 HacoB) U pacxofbl Ha N3LAHUE, MPOEKT KYNETEN
B MUHYC>» MNOYTN Ha 34 TbICA4YN. TeXHI/I‘-ieCKVI Y MeHA 6b|ﬂa roTOBa pykonucb BTOPOro Toma,
HO M3[aBaTb 3TOT BTOPOW TOM OblJIO yXKe He Ha 4To. A eww@g BTOpPOi TOM noC/ie AONUCHI-
BaHUSl M1aBbl MPO NCUISES N HECKOJIbKMX APYrux )parMeHTOB AOBOJILHO CUSIbHO pacnyx —
ax po 650 cTpanuy. lMNocneaHeit kanned cTano HaBA34YMBOE OLLYLIEHME, HTO TEKCT MPO One-
pPaunNOHHbIE CUCTEMbI MHE B TEKyLlEM BUAE HE HPABUTCA; BCE-TAKN KHUXKE «BBep,eHme B
OMNEpPaLNOHHbIE CUCTEMbI» K TOMY BPEMEHMW UCMOJHUIOCH AECSATb JIET, U HYEM fajiblie, TeM
bosblue MHe x0Tenoch eé pa3obpaTb [0 OCHOBaHUSA 1 BLICTPOUTL 3aHOBO. B ntore s pewwnn
BO BTOPOI TOM BKJIIOHMTL TONbKO HacTu npo accembnep n s3bik Cu (nog obwyum HassaHu-
em «HuskoypoBHeBOE nporpaMmMupoBaHues ), a ocTasibHOe — CODCTBEHHO rOBOpSl, BCE, HTO

2Peup uaET 06 06JI0KKe TIepBOro Toma u3ganuit, Beimeamux B 2016 n 2021 rr. B u3maresnb-
crBe MAKC Ilpecc; ecin uaTEpeCHO, MOXKETE TOIOO0BATHCST HA TU OOJIOXKKHU Ha caiiTe aBTOpA,
PAaCIIOJIO’KEHHOM 10 aapecy http://stolyarov.info.
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BbILLJIO U3 TOW CTApOll KHMUXXKU — AOBECTU A0 yMa, CHabAWTb LOMONHWUTENBHO NOJHOBECHOM
4acTbto, NOCBALLEHHOV KOMMBIOTEPHLIM CETSIM, N U3L4aTb OTAE/bHBIM — TPETbUM — TOMOM,
o3arnasus ero «Cucrembl n cetn>.

HecmoTpsi Ha BCce CIOXKHOCTN, BbIXOA NEPBOrO TOMA Ka3ascs BaXkHol nobesoii — npexae
BCEro ¢ nAeliHO-hnnocodCKoin TOHKM 3peHns, BeAb U34aTb €ro yaanoch 3a CHET coObpaHHbIX
NOXXEPTBOBAHUI, COXPaHNB KOHTPOJIb 32 aBTOPCKMMU NMPaBaMu 1 BbIPBaBLUNCE TEM CaMbIM U3
KOMMPACTMNYECKOrO 3aroHa, MOCTPOEHHOrO AS aBTOPOB N34ATENbCKO-MeANAHON UHAYCTPUEIi.
Boinn, Bnpoyem, n npuyuHbl ans HeyposnetsopéHHocTu. Cam-To s, pasymeercsi, He cobu-
pasncs ocTaHaenmBaTbca Ha lNackane, Ho nybivke, BUAEBLUENR TOMBKO NePBbIA TOM, 3TO ObIIO
HE BMOJIHE MOHSITHO; Pa3yMEETCsl, TYT XKE HALUNOCh U3PSILHOE KONIMHECTBO XEATEPOB, 3asBUB-
WX, 4TO «ycTapeBwuniiy» [lackanb BNapuBatoT yHeHNKAM TOJILKO T€, KTO HE 3HAET HUYEro
apyroro. Mlsganne BToporo Toma siBHO TpeboBasock hOPCUPOBaTh KaK MOXHO DbicTpee.

B anpene 2016 roga mue npegnoxunu npoumtaTth Kypc «Apxutektypa IBM u A3bik
accembnepay B ununane MIY B Epesane; nzgate Tom «HuskoyposHeBoe nporpammmposa-
HMWEe» [0 Hayasa KOMaHAWPOBKU S, KOHEYHO, He ycnes — 1, HAafO CKasaTb, OYEHb XOPOLLO,
YTO He ycnen. YTeHue nekLmMii, B OCHOBY KOTOPbIX 51 3aJI0XKMNJ1 COOTBETCTBYHOLLYIO F1aBy pyKo-
nucK, Nokasano, 4TO TaM eCTb YTO UCMPaBUTL; KOTAa 3a AeBsATb JIeT A0 3Toro — BecHoi 2007
rofa — s 4MTan TOT e Kypc B TawkeHTe (U3 4ero, cOBCTBEHHO, U BbIPOCAA KHUXKKA MpoO
NASM), s eLwé He 3HaN HEKOTOPLIX JODOMBITHBLIX BELLENA, TaKMX, HAMPUMEP, KaK KOHBEHLNS
CDECL u mHoro 4vero ewg; untas nekuun B EpesaHe, s OTYETINBO yBUAEN, KaK UMEHHO
clefyeT nepeaeniath HacTb NPUBELEHHBIX B TEKCTE MPUMEPOB M KaK KOe-TAe CTOUT CMeCTUTb
aKLEHTBI.

BepHyBwnce n3 Epesana, s daktnyeckn Bech maii 2016 roga ynotpebun Ha okoH4a-
TenbHyto gosogky dacteit npo NASM un Cun; BTOpoii Tom ylwén B nevaTb B HaYase UKOHS, U
HaXOXXAEHNE MPOEKTa MO-MPEXHEMY B FyDOKOM «MUHYCE» MEHSI HE OCTAHOBMJIO, OHEHb YXK
XOTENOCb, KaK FOBOPSIT, «3aKpPbITb relTaabT» WU 3a04HO NPOLEMOHCTpUPOBaTh, 4To lNackanb
B MOEI KHUTE MCMOJb3YETCA YXK TOYHO He MOTOMY, YTO s SIKODbl HUYEro ApPYroro He 3Hato;
3ametum, Cn 51, €cim Ha TO MOLUO, 3HAK HAMHOIO JyYLle U BOODLLE-TO MMEHHO eMy, a He
Mackanto, yuy cryaentos exerogHo ¢ 2000 roga. Pykonnck OTKpOBEHHO XKra MHE pyku, U
OTK/1afblBaTb NybiNKaLuUio BTOPOro TOMa HE XOTENOCh.

WNTak, BTOpOli TOM OTNpaBWSICS B ne4vaTb, a MPOEKT OKasafcs B MuHyce no4ytn Ha 190
TbICSAY; 3TO yXe bblno HamHoro bonbuie, yem st Mor cebe nossonuTh. [locne mapadoHa
C U3JaHnNemM MepBbiX ABYX TOMOB MHe B Jt0boM ciydae TpeboBancs nepepbiB, Tak 4TO s
4eCTHO 0bBSABMA Ha CaiiTe, YTO K paboTe Haf TPETLUM TOMOM BEPHYCb, KOTAA MPOEKT BblAgeT
n3 muHyca. [epepbiB, Bnpoyem, anuncs He Tak gosro. 29 ceHTsbpa 2016 roga, mosnyqus
PEKOPAHOE MOXEpTBOBaHME Ha dhaHTacTuyeckyto cymmy B 99999 pybneii, s yxe He cmor
Jasblie OT/bIHNBATL OT paboThbl.

Jlornky nsno)keHusi, NCNOAb30BABLLYOCS B CTapOii KHMXKE MO onepaLoHKaMm, NpuLLioch
B UTOre MOJIHOCTbIO cioMaTh. [is nogpobHOro pacckasa o HEKOTOPbIX acnekTax paboTsl s4-
pa TpeboBasiock, 4YTODbI YuTaTeNb YXKe Dbl 3HAKOM C NpobieMamu, BO3HMKAOWUMU MpU
JOCTyne K pa3fensieMblM [aHHbIM, HO, KOHEYHO, MOCTaBUTb 4acTb O NapafiesbHOM MNpo-
rPamMMUPOBAHMNN PaHbLLE HacTU 0D ONEpaLMOHHBLIX CUCTEMAX KakK sSiIBNEHUU Bbiio Bbl coBCEM
HEXOPOLLO; NPULLIOCL MaTepmnan yxxe pakTUYeCKN rOTOBOM YacTu « pacnuinTb» — OTAENbHO
pacckasaTb, KaK BbIMAAUT S4PO C TOYKU 3PEHUsi MOJb30BATENbCKUX 3aJay, Kakue yciyru
OHO MPEeAOCTaBASIET MOJIL30BATENO-NPOrPAMMUCTY Ha YPOBHE CUCTEMHbIX BbI3OBOB, W OT-
[ebHOM 4acTbio OOPMUTL CPAaBHUTENBHO KPaTKWA pPacckas O TOM, KaK S4pO YCTPOEHO
BHYTpn. K aTomy fobaBunach caMoOCTOsITE/IbHASA HaCTb O KOMMbLIOTEPHbIX CETSIX; OHA Hada-
Nachb C yXKe CyLLeCTBOBABLUEN r1aBbl NO CETEBLIM COKETaM, 0bpocsia Inkbe3oM no NpoTokoiam
creka TCP/IP un BMecTe € Ky4ell KapTMHOK BbIMaxaia MoyTW Ha COTHIO CTPaHUL,

MNocne ronoBOKpY>XNTENBHON CKOPOCTU, C KOTOPOI CO3AaBalCs TEKCT ABYX NepBbIX TO-
MOB, paboTa Haj TPETbUM MOLIAA HEOXKUAAHHO MEAJIEHHO, HE B MOC/EAHION OYepelb M3-3a
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[OJIrOro Noucka npaBubHOR NOCNE[0BATENILHOCTY U3JIOKEHNS, HO TAKXKE U B CUJY TOTFO, YTO
4acTb MaTepuana okasasacb 3a npefesamu Moeil obiacTn YBEPEHHbIX 3HAHWIA, U NPULLIOCH
HEKOTOpbIe BOMPOCHI BHUMAaTeNbHO U3y4daTs. [penogasatenn Bcieg 3a Puuapgom Peiinma-
HOM 4aCTO FOBOPSIT: XOYellb BCEPbE3 OCBOUTL MPeAMET — NpoYnTali Mo HEMY KYpC JEKLUIA.
Celivac s Mory Ha OCHOBe COBCTBEHHOro OMbITa 3asiBUTb, YTO HaNWcaTb Mo NpeaMeTy cob-
CTBEHHYIO KHUTY — 3TO MeTog, eLié bonee HagEXHbIN; B CBOE BPEMS 51 HECKOJIBLKO JIET HUTan
NIEeKUMUN MO OMepaLMoHHbIM CMCTEMAaM, HO, HECOMHEHHO, B Xofe paboTbl Haf KHUFOA si O
npeamMeTe y3Han ewwé bonbLue.

B untone 2017 roga pykonucb TpeTbero Toma BCE-Takm Obina 3aBeplueHa M OTAAHA Ha
BbIUUTKY KOppekTopy, a 14 ntons 2017 r. — B feHb, KOrga CakpaMeHTaslbHOE HMCNO CEKYHA
¢ 01.01.1970 nepeBanuno 3a nontopa MuaaMapga — TOM YLEN B NevaTb, O YEM 51 HE CMOT
0TKa3aTb cebe B y[OBOSLCTBUM YNOMSIHYTbL MPU PacCcKkase O CUCTEMHOM Bbi3oBe time. [Mpo-
€KT, HEKOTOpoe BpeMsi npebbiBaBwnii B PMHAHCOBOM MOCE, OMSITh KYTOHY/ B MUHYCE», B
STOT pas, NpaBja, He Tak ryboko — Ha 117 Teicay. Obuwiee Bpems paboTbl HaJ PyKOMUCHIO
COCTaBUIO K 3TOMY MOMeHTY 975 4yacoB — no4yTn BABOE DOsblUe TEX HECHACTHbIX MSATU CO-
TEH, KOTOPbIE i UCXOAHO MAAHUPOBAN; BNPOYEM, s Beflb NOHaYasly He cObnpascs npesBpaLlaTh
ctapyto 200-cTpaHNYHYIO KHUXKKY MO OnepauuoHkam B nosHoBecHbli 400-cTpaHWYHbIA TOM,
Ja 1 B nepBbIx AByx ToMmax (nocne oTkasa oT ugen nybnnmkoBaTb ofHy Gonbluylo KHUrY)
NOSIBUAOCE MHOFO TaKOro, 4ero Morio Obl 1 He ObITb.

CaMbIM My4UTENBHBIM CTaN NocnefHuli, YeTBEPTLIA TOM nog obwum 3aronoekom «[la-
pagurmbl». Ero, MoXHo cka3aTb, BOODLLE NCXOAHO HE MAAHWPOBANOCh — 33 UCKIOYEHNEM
TOli 4acTun, B KOTOPYHO JOJKHA Oblna npeBpaTuThCs Mosi KHMKKA no Cn++, BbigepxaBsLuas
K TOMY BpeMeHMn Tpu n3gaHus. [lo Mmepe Toro, kak KHUra npeBpaLlanacb B YeTbIPEXTOMHUK,
CO3peBasio NoHMMaHme, 4TS st Xo4y BUAETb B HETBEPTOM TOMe, Kpome npecsiosyToro Cu++.
Mony4anocb JOBOALHO NIOFMYHO: NEPBbLI TOM — camble a3bl (Ha YpPOBHE «MNPOABUHYTON »
LIJKOJ'IbI), BTOpOli TOM — TO, KakK BCE Ha caMoM fese paboTaeT, TpeTuii — «CUCTEMLUMHAY,
a 4eTBEPTHINi — «NpUKNAAHYXa», B KOTOPOI He BCerga KpUTU4YHa 3pPeKTUBHOCTL U MOXKHO
cebe No3BONNTL BCEBO3MOXHbIE «BOJILHOCTU» CO CTUJIEM MbILUIEHUS.

Obbém npencTosiLeit paboTsl, 0TKpoBeHHO roBopsi, nyran. CHavana s He npukacancs K
PYKOMMUCKM, NOTOMY HYTO MPOEKT NpebbiBan «B MUHycey, Ho 2 okTsabps 2017 r. 3To onpaBaaHue
MCYE3/0: MPOAAXKN KHUF 1 MPOAOJKAOLLNE MOCTYNaTb MOXXEPTBOBAHUS BbIBENN MPOEKT B
MntoC, B KOTOPOM OH C Tex nop u octasasncs. Ho faxe torga s He cpasy cMor cebst 3acTaBuTh
NPOfOSIKMTL paboTy: BeCHOI, [ODWBasi TPETUIA TOM, i HAYUCTO «BbIFOPES», BOCCTAHOBUTLCA
3a JIETO MHEe TOJIKOM HE YAafNoCb, MOTOM HABaJIMSICH «BECENbIi» OCEHHUI CEMEeCTp, U JNLb
B siHBape-cpespane 2018 roga, Koraa CTyAeHTbI CAABAAN CECCUIO U OTABIXANN HA KaHMKYyNax,
a npenogasatesi Morn cebe MO3BOANTL HUYEro HE AenaTb Uenblii Mecsil, MHe YAanochb
bonee-meHee npuiiTn B Cebs.

B Hauane cemecTpa cTygeHTbl ybeannin meHs cHosa (yxe B YeTBEpPTLIA pa3) nepenspaTsb
«Beegerne B Cu++>», ans yero noTpeboBanoch, Kak roBOpsIT, K BOCCTAHOBUTL KOHTEKCT», U
3TUM 51 BOCMOJIb30BANCs, HTODbI NPOfoIXKMTL paboTy Hag 4eTBEpTbiM TOMOM. HavaTb npu-
LLJIOCh, KaK BOAUTCS, C MepeKpamBaHus CTPYKTYpbl YacTeii. MicxogHo st niaHupoBan YeTbipe
gactu: no Cn++, no kakoii-Hubyab brnbanoteke Bugxetos ans cosgarus GUI (npeacraebre
cebe, s paxe gyman, 4to a1o byger Qt; 4yp MmeHs), no ckpunTuHry Ha npumepe Tcl (natoc
3aogHo Tcl/Tk) n no «3k3oTnyeckum» sisbikam Bpoge Jlucna u Mponora, rae, cobcTeeHHO,
1 U NNAHWPOBaJ PaCcKpbITb, KaK rOBOPSAT, TeMy napagurm. [pakTudeckn cpasy cTano sicHo,
4TO OTKNaAbIBaTL Pa3roBOP O MapaAMrmMax Ha Camblil KOHel TOMa — UAest COBEPLUEHHO bpe-
foBasi; B KHykke no Cu++ OblNo KOPOTEHLKOE NMPEANCIIOBUE, NMOCBSLLEHHOE NapagurmMmam, Ho
B DOMbLUYIO KHUMY, B KOTOPOI NapagurMbl JOSKHbLI ObUIN CTaTh OAHUM U3 OCHOBHbLIX Mpef-
METOB 0BCYXXAEHUS, TaKO NOBEPXHOCTHLIN TEKCTMK HE BMUCHLIBAACA. TaK NOsSIBUNACh 4acTb
«0 napagnrmax Boobuuey, nepeasi B HeTBEPTOM TOMe 1 AeBsTasi B obueil Hymepauun. HYactb
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no Cn++, KoTopas No NCXOAHON 3afjyMKe JOJXKHa Obina CTaTb CebMOIA, OKa3anacb B UTOre
OEeCATON.

Moé cobcTBeHHOE MOHUMAaHME NPOrPaMMUCTCKOR AeCTBATENBHOCTUN TOXE He CTOSIO Ha
mecte. B 2018 rogy bbina onybnukosaHa ctaTest « Huctas KoMnuasiuus Kak napagurma npo-
rpaMMUpPOBaHNS », HaNMCaHHAsi B COABTOPCTBE C MOeii acnupaHTkoli AHHOW AHWKWHOR u Ha
TOT MOMEHT yxe bbiBwumM acnupaHtom Onerom PpaHLy30BbIM; TEMY WHTEPNPETUPYEMOrO
1 KOMMWUIVPYEMOTO WCMOJIHEHMSI MHE MOKA3asoCh NMPaBUJIbHLIM Pa3BUTb B KHUTE, W HaWIYY-
WM 06pa3om AN 3TOrO MOAXOAMAA HACTb NPO CKPUMTUHF — HO B TAaKOM BUAE €€ NPULLIIOCh
MOCTaBUTL yXKE NOC/e pa3roBopa o6 «3K30TMHecKNX» (U NPerMyLLECTBEHHO UHTEpRpeTupye-
MbIX) S13bIKaxX; TaK 3TU 4BE 4aCTW NOMEHSNNCL MecTaMu. HYTobbl He NAOAMTL HacTu, MaTepuan
o rpacuyeckux untepdeiicax n o npumerernn ans Hux OOl a pewwnn npucoegnHuTb K Ha-
ctu npo Cu++; Tak CTpyKTypa HeTBEPTOro TomMa obpena CBOW OKOH4YaTenbHbIl BUA. A ewwé
[0 MeHsi BHE3anHo Jonépsio, Kak UMeHHO s3bik Cu ypoayeT MbIleHNEe HaYMHAIOWMX MPOo-
rpamMMUCTOB, €C/Ii €ro UCMoJIb30BaTh B ODyYeHUU B KAYECTBE MepBOro; pesysbTaToM 3TOro
«MPOCBET/IEHNSI» CTasl BKJIIOYEHHbIA B 4acTb 0 mapagurmax naparpad «KoHuenTtyansHoe
otauune Cu ot lNackans>.

10 nions 2019 roga MHe MPULLAOCL U3BATL U3 CBODOAHONR Npogaxu DymakHble 3K3eM-
NAsipbl NEPBOro N BTOPOro TOMa — MX OCTAsI0Ch B HAJIMHNUN POBHO CTOJIbKO, YTODbI BbINOAHUTH
obsizaTenbcTBa nepeg foHalitopamu. Pykonuck vetséproro Toma, pabota Hag KOTOpPOIA K ToO-
My BpPEMEHW OJIMAach Y>KEe MoYTW ABa rofa, BCE ewé npebbiBana B COCTOSAHUU, HECKOHEYHO
[0aNnEKOM OT Nybankauuu, s farke NpubAN3NTENBLHO HE MOT NPeACKasaTh e€ AaTy; CTaslo SICHO,
4TO paboTy Hy>KHO hopcrpoBaTh. BOT TONbKO BpeMeHN Ha 3TO y MeHsi TOJAKOM He DOblio —
HaBaNUINCL AeNa, HE NMEIOLLME K KHUTE HUKAKOrO OTHOLIEHUs. TeM He MeHee, BOOPY>XNB-
LWINCb KOHCMEKTOM CBOMX Niekuuii no Kypcy «llapagnrmbl nporpaMMmpoBaHunsi», st BIJIOTHYHO
3aHSJICA YaCTblo O «HepaspyLlaoLwmx napagurmaxy. HYacte «npo napagurmbl Booduie» 6bi-
Nla K TOMY BPEMEHN Y>K€ FOTOBA, B 3aK/NIOHUTENLHOR 4acTu bbi1o 3aBeplueHo onucaHue Tcl
n Tcl/Tk n octaBanock camoe MHTEPeCHOE — KOMMWASILMS 1 MHTEPNPETaLNs Kak napagnr-
Mbl; eLé «BUCEN» MaTepman npo rpaduyeckue nHTepdeiicsl, HO No KpaiiHeid Mepe HbINO
y>Ke MOHATHO, YTO OCHOBOW nocnyxuT bubnuoteka FLTK, Ha koTopoii k TOMy BpemeHu MHe
NPULLINOCL AaXKe CAeNaTh HeBOMbLIONA KOMMEPYECKMNIA NPOEKTUK.

«Hepaspywatowan» yactb ybeanTenbHO NPOSEMOHCTPUPOBAia MHe, NOYEM (PYHT nxa.
Kazanocb bbl, BOT siekuuu — Mou CODCTBEHHbIE SieKLMn! — No BCEM 3TUM S3bIKaM; NepeBe-
CTU UX B MUTepaTypHyto dopmy, n geno caenaro. Kak bbl He Tak. Ha nekumsax MoxHo bbino
OTHENATLCS NPEAJIOKEHNEM CAMOCTOSTENIbHO «3aryrnTby», Kak C MOMOLLLIO CYLLECTBYHOLLUX
peanuzauuii Common Lisp, Scheme u lNponora nucaTs HacTosime NporpaMMbl, a HE T€ HI Ha
YTO He rofHble UTPYLLKU, KOTOPbIE CTYAEHTbLI ODLIYHO 3aMyCcKatoT U3HYTPU MHTEpRpeTaTopa.
[nst KHUM Takoll BapuaHT He MPOKaTbIBaJ, U NPULLIIOCE B BONPOCE pasbupaTbcst nogpobHo,
paccmaTpuBasi pasHble peasn3auum; OYeHb JOJIr0 He XOTENIOCh BEPUTb, YTO C HUMU BCE Ha-
CTONbKO MAoxo. PaboTa Hapf 3TO Y4acTblO pacTsiHynack Ha Nosroga v beina 3aBepLueHa nb
12 pekabps; K CHaCTbIO, NPULLIOCH B KAKOW-TO MOMEHT MPU3HATb, HTO CKOJbKO-HMOYAbL npu-
emsieMbix peanu3sauuii Pecpana bonblue He CylLLecTBYeT B NpMpogEe U OTKa3aTbCs OT raBbl
Npo 3TOT $A3bIK, MHa4ye BpemMeHu Obl ywno ewé bonbwe. V3 npustHoro 3geck cronT oTme-
TUTb, YTO $1, HAKOHEL,, PAaCCTaBUI TOYKU HAJ, «i», CBSA3aHHbIE C KAPPUHTOM U KOMBUHATOPOM
HEMOABMXXHOW TOYKW; B r1aBe MPO JIEHNBbIE BbIYUCIEHUS NPO 0be 3aKOBLIPUCTbIE CYLLHOCTM
eCTb OTAeNbHble naparpadei.

MNocne 3aBeplueHmMs 3TOl YacTU MHE YAAN0Ch, BOCMOJb30BABLUNCL 3UMHel ceccueli n Ka-
HUKYNaMK, LOBOJIbHO OMEPaTUBHO JOMMCATb, BO-NEPBbIX, FaBy NpO CO3AaHMe rpadpnyecknx
nHTepdeiicos ¢ nomowsto FLTK, n, Bo-BTOpPBIX, £06UTL «hunocodckues acnekTbl 3akito-
YNTENLHON YacTW — PacCMOTPEHNE UHTEPNPETALMUN, KOMIUIALUN N CKPUNTUHIA B Ka4eCTBe
ocobbix napagurm. 9 despansa 2020 roga u3 pykonucy Obiia BbIKUHYTa MOCAELHSS NOMET-
Ka «K fopaboTkey. YeTBEpThbIii TOM MOAY4HUSICA CaMblM TOACTLIM M3 BCcex — 656 cTpaHuy
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(npotue 464, 496 u 400 cTpaHuy npeawecTByowmMx ToMoB). Ha koppekTypy n nogrotosky
K nmeYaTun yLEn eweé noyTy Mecsl,; TOM OTNPaBWJICA B NeYaTb AnWb 5 MapTa, KOrga BO BCEM
MUpe HapacTasia KOpoHaBMpycHas naHuka. [epondeckne coTpygHukn n3gatensctea MAKC
Mpecc BykBanbHO BbIpBaAU roTOBLIA TOM 13 Tunorpacdnm B NoCiefHuil feHb nepes « Bceob-
Wwum 3akpbiTuemy — 27 mapta 2020 roga.

MNprumeyaTensHo, 4TO ObLiee Bpemsi paboTbl Hag pykonucbto coctasuno 1703 waca, u3
HUX 728 ywio Ha 4eTBEPTLIA TOM. Ha MOMEHT oTnpaBkn 4eTBEPTOro Toma B nedaTb obuyee
KOJINYeCTBO CODpaHHbIX NoxxepTBoBaHWi coctasuio 1173798 pybneii.

Mexay TeM nepBbiX ABYX TOMOB B MPOJAXe Y)XXe AABHO He OblIo, 3K3EMMASPOB Tpe-
TbEro OCTaBaJioCh COBCEM HEMHOro; paboune 3K3eMnisipbl NEPBLIX TPEX TOMOB MECTPenut
NnoMeTKaMm, MOC K TOMY Ha3pesna CepbE3Has MAEONOrMYeckas nepegesika, obycnosneHHas
HAKOHeL-TO HaCTynuBLIMM npo3peHuem Ha Temy [lackans, Cu n nobounbix acpcpekToB. Beé
3TO MOATANKMBAO K MbIC/IM, HYTO CO BTOPbIM U3JaHMEM TsHYTb He cleayeT. AHOHC Hadana
paboT Hag BTOPLIM U34aHNEM, COAEPXKABLUMIA 3a04HO MJaHbl NO CO3AAHNIO 3aja4HNKa B NOJ-
LEPXKKY BCeli KHurun, bbi1 onybankosaH Ha caiite 13 mas 2020 roaa; yBbl, i He Cpasy CMoOr
3acTaBuTb cebsi HavaTb paboTy Haf PyKOMUCHIO — TBOPALLMIACS B CTpaHe KOPOHABUPYCHbII
Mapa3M KOHCTPYKTWUBHOI AesTenbHOCTU He crnocobcTeoBan. B mae y meHs nonyunncs Bcero
OfMH OCMbIC/IEHHbIA pabounii feHb, B XO4e KOTOPOro CTPYKTYpa KHuru Oblna nepecTpoeHa —
N3 YETbIPEX TOMOB, CUJILHO «MABAKOLWMX» MO 0OBbEMY, Obinu caenaHbl Tpu TomMa obbEMa
bonee-meHee noxoxero. Bcé, Ha 4TO MeHst XBaTU/IO B MiOHE — 3a Ba «MOAXOA4A K CHapsay»
BHECTW B PyKOMUCb MOMETKMU, HaKOMMBLUMECS B nepBom ToMme. Bonee-menee nnoTtHas pabo-
Ta Havanacb AuWb BAMXKE K KOHLY WIOAS — U MOYTW Cpasy DObiia mpepBaHa OTMYCKOM; K
CYaCTbiO, UMEHHO 3TOT ABYXHEAE/bHbIV LIOKOBbIA «OTAbIX» B BUAE BOAHOrO NoOXona MATOW
KaTeropum no3eonun MHe bosee-mMmeHee BepHYTb MO3r B paboyee COCTOsIHUME.

N3HavanbHO MHe Ka3asocb, YTO Ha MOATOTOBKY PYKOMUCKM KO BTOPOMY W3AaHWIO XBa-
TuT npumepHo 200 4acoB, Hy, MOXeT, 4yTb bonbue. Kak BOgUTCs, peansHOCTL BHECA CBOU
KOPPEKTUBbI: TOJIbKO Ha MOATOTOBKY MEPBOrO TOMAa STUX MPec/oBYThIX YacoB ywno 140 c
JIMLIHNM, 33aKOHYNTb C 3TUM yganock nuwb 11 Hosbpsi. B 3710 xe Bpemsi npousowna ewé
OflHa [OCTOWHAsi YNOMUHaHWNS UCTOPWSA: s PELUW, HAaKOHeL, 4TO BCe, KTO MOFAM BOCTpe-
6oBaTb CBOI «MPM30BON» KOMMAEKT KHUF MEPBOrO W3AaHUSl, 3TO YXKe CAeNann, n nycTus
OCTaBLUNECS BOCEMb KOMMIEKTOB B MPOAAXKy; HECMOTPS Ha 3aBefOMO 3aBblLUEHHbIE LEHbI,
KHUXXKI pa3netennck bykeanbHo 3a Hegento. Cnycts aBa mecsua n ewg 196 vyacos pabouero
BPEMEHN NOC/eHNE NOMETKN «K JopaboTke» Oblin BbIKWHYTLI M3 HOBOrO BTOPOrO TOMA;
OCTaBaCs elWwg TpeTuii, NoAy4YMBLUNIACS M3 CTApOro YeTBEPTOrO, HO OH BbILLEN MOCNEAHUM,
CMUCOK >XeNaTesbHbIX NEPELENOK N NCMPAB/IEHUIA B HEM eLlé He yCnen pacnyxHyTb, Tak YTO
MOXHO ObINIO HafEesATLCsA, YTO C HUM MoNy4mMTCs BbicTpee. Tak u BbIWO, HA nepepaboTky
nocnefHero Toma xBaTwuiao 4YyTb Dosiblle ABYX Hefeslb U «BCero Auwb» okono 50 vacos.
3aogHO 5 npuAyMman, Kak caenaTb NpegMeTHbIN yKasaTesb ObLWUM Ha BCe TpW TOMaA; Hero s
He OXKMAas, TaK 3TO TOro, YTO €ro NpUBELEHNE B OTHOCUTENbHbI NOPSAOK CBHECT eLLé OKONIOo
COpOKa YacoB.

Tak unu nHave, 4 despans 2021 r. 5 c4én KHUTY FOTOBOI KO BTOpoMy u3gaHuto. K atomy
MOMEHTY Ha MPOEKT C CaMoro ero Havana b6oi1o noTpadeHo bonbwe 2200 paboumx Yacos,
13 Hux 500 C AMWHUM — HA NMOATOTOBKY TeKCTa KO BTOpomy nagaHuio. O6bEM nosyHeHHbIX
noxepTeoBaHuii nepesanua 3a 1750000 pybneii, HO nsgaHue BymarkHoil KHUrn oTbpoCMIo
HanaHC «B MUHYC»; NpUMEYaTENbLHO, YTO 3TO Ciyyunock Brepesle ¢ 2018 roga, korga npo-
€KT BEPHYJICS U3 OTPUUATENbHOW 0bnacTh nocsie BbIXo4a TPETLEro TOMa; npu nybamkauum
4eTBEPTOro TOMa NPOEKT B MUHYC He yxoAwn, feHer xBaTuno. Bnpouem, B npecnosytom mu-
HYCEe MPOEKT NpobblA HEJONTO: BbIXOZL BTOPOro n3gaHus — a u3 Tunorpadumn nepsasi napTus
KHUT npuexana 1 mapTa, n B TOT >Ke [eHb 51 BbIIOXKUJ UX SNIEKTPOHHbIE BEPCUN — MOPOAMUI
HaTypabHbI WKBaJ HOBbIX NMOXEPTBOBAHMIA.
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N3panne, npegnpunsToe nsgatenscreom «AMK [lNpecc», nepsbiii ToM kOTOpOro Bbl Celi-
Yyac ymTaeTe, npeacTaensieT coboli YacTb NOBONBITHOrO SKCNEPUMEHTA, UHNLMATOPOM KOTO-
poro ctan gjs pa3Hoobpasnsi He si. TeKCT B 3TOM U3LAHWW OTAUYAETCS OT MpefblAyLiero
(BTOporo usgatus, soinywentoro 8 MAKC [pecce) Tonbko UCnpaBieHusiMu BbisiBAEHHbIX
3a Tpn Mecsiua owmnbok, BEPCTKON nog Apyroi dhopMat Ancta v wpudT, Aa ewe BoT 3TUM
dparmerTom npegucnosus. Mpowy nybanky coxpaHsTb CMOKOWCTBUE: NCKAOHUTENbHbIE aB-
TOPCKUE MpaBa Ha TEKCT KHUTN MO-MPEXHEMY MPUHAANEXAT MHE, SJIEKTPOHHbIE BEPCUMN BCEX
TOMOB ByayT 1 fanblue pacnpocTpaHsaTbCs BecnnaTHo, AN MEHS 3TO aKCUOMbI; NPOCTO 3TO
N34aHNE MOXET, BO-MEPBbIX, 0Ka3aTbCsl bOMee Ka4ECTBEHHbIM, HEXENN NPeAbIAYLLNE, 32 CHET
yBenuyeHns popmata u 6asoBoro wpudTa, a BO-BTOPbIX, MHE CTali0 WHTEPECHO MOCMOT-
peTb, Y4TO NPOW30NAET, KOrga MOV KHWUMM MOSIBATCS HAa MPUNABKaxX KHUFOTOProBbIX CeTel;
OXBaT ayANTOPUN 3TO, CYAs MO BCEMY, YBENMYUT, 4TO CaMO no cebe He Tak Maso, Hy a Bpesa
3TO U3JaHNE, HACKOJIBKO S MOTY MPEeACTaBUTb, HUKOMY He HaHEeCET.

¢ xoTes 6Bl CKa3aTh cIAcO0 BCeM, KTO coobIIasI 06 OIMmmubKaxX B TEKCTE BBIIIEI-
X TOMOB; OT/JEJIbHOe orpoMHOoe criacnbo Exarepune fAcunuikoit 3a repondeckuit
KOPPEKTOPCKUI TPV, TPAHUYIAIIUN C TOABUTOM. XOTEJIOCh ObI TaKKe 1ModIaroaa-
puth Jleonna Haiiky 3a BBICOKYIO OIEHKY KHUI'H, ITPO3BYYABIIYIO B IOIYJISIPHOM
Buleobsiore. U, KoHedHo, s IiIyOOKO IIPU3HATEIEH BCEM TEM, KTO IIPUHSLI yIacThe
B (DUHAHCHPOBAHUU MIPOEKTA, TEM CAMBIM CIeJIaB ero BO3MOXKHBIM. Hike mpuso-
JIATCSL CIIUCOK JIOHIMTOPOB (KpOMe TeX, KTO IIPEJIIOYEs] COXPAHUTh MHKOIHUTO),
akTyasbHbll Ha 30 maga 2021 1.

Gremlin, Grigoriy Kraynov, Illep Apcennii Biagumuposud, Tapanos Bacuinit, Cepreit CerueHkoB,
Baustepus Illakupssanosa, Karepuna lankuna, Unbsa Jlobanos, Crozana Tesmopazse, IBanosa Oxcana,
Kymukosa FOmus, Cokonos Kupuit Binagumuposud, jeckep, Kynésa Auna Cepreesna, Epmakosa
Mapuna Anekcanaposua, [lepesenennes Makcum Ouserosuy, Kocrapes Usan Cepreesuy, Jounnos
Eprenunii, Oser ®paniyysos, Crenan Xosnonkus, [Tonos Aprém Cepreesuu, Asnekcanap Brikos,
Benoboponos U. B., Kum Makcum, artyrian, rops Dasman, WUmomkns Huknra, Kanscun Cepreit
Anekcanaposud, Esrennii 3emnos, IIIpamos leopruii, Baagumup Jlazapes, eupharina, HukoJsait
Kopones, I'opomesckuit Anekceit Banepwesuu, Jlemenkos . /1., Forester, say42, Aua «canja» @.,
Cepreii, big fellow, Bonkanos JImurpuii FOpsesud, Taneuka, Tareana 'Vikora’ Anmarosa, Benses
Amnppeit, Jlomkuust (Anekcanap u Jdapbst), Kupun Anekcees, kopish32, Exarepuna I'maskosa, Ouer
«burunduk3» Hasbiios, JImurpuit Kpoubepr, yobibyte, Muxaun Arpanosckuii, Anekcauap Illenesnés,
G.Nerc=Y.uR, Bacunuit Aprembes, Cmupnos lenuc, Pavel Korzhenko, Pycian Crenanenko, Tepemko
I'puropuit FOpbesuu 15¢65d3d, Lothlorien, vasiliandets, Maxcum @unumnmos, I'ne6 Ceménos, Ilasern,
unDEFER, kilolife, Ap6uyues, Pa6bunun Cepreit Anaronsesud, Nikolay Ksenev, Kyunn Bamum, Mapusa
Tpodumona, igneus, Anekcannp Yepuos, Roman Kurynin, Bsiacos Aunpeit, depraués Bopuc
Huxkonaesuu, Asekceit Asekceesnd, ['eopruit Momkun, Bragumup Pyuxwmit, @emxynos Poman
Cepreesuy, [1lagpun lenuc, [landépos Auron Anexkcangaposud, 0s80, 3yokos Ban, Apxumnenko
Koucrantun Binagumuposnd, Acupsa Anekcauap, JImvurpuit C. I'yepkos, Toitrunsaun Bragucnas,
Masutacu, D.A.X., Karanos Biagucias, Anacracus Hasaposa, ['ena san Erenbesuu, JIunapa
AnputoBa, Anekcannp, izin, Hukomnait [Togonnn, FOmua Kopyxosa, Kysbmenkosa Esrenns
Amnaronwesna, Cepreit «GDM» Wpanos, Auapeit Illectumepos, vap, I'panmanosa Taresaa FOpbesHa,
Mensmros FOpuit Hukomaesud, nvasil, B. Kpacupix, Orperskos Cranuncnas Anaronsesud, Bysos enunc
Huxkonaesuu, capgelka, Bonkosua Makcum Cepreesud, Biaagumup Epmonenko, Topsiuas Wiona
Baamuvmuposna, [Tonskosa Upuna Hukomaesna, Auron Xsan, Usan K., Canbaukos Auekceit,
Ilecnasckuit Anekceit Bimagumuposuy, 3onorapes Poman Esrenvesnua, Koncrantun Inaskos, Ceprei
Yepeskos, Auapeit JInrsunos, I1ly6un M. B., Ceimenko Anekceit, Hukouait Kypro, Koppurun
Jmurpuit Anaronbesud, Aujpeit Kabanen, FOpuit Ckypckunii, JImurpuii Bensie, Bapanos Buranii,
Hosukos Cepreit Muxaitnou4d, maxon86, mishamm, Cuupunonos Cepreit BsiuecsiaBosuy, Cepreit
Yepeskos, Kupunn @unaros, Hannerun Angpeit, Bukrop Hukomaesua Ocrpoyxos, Hukourait
Borpanos, Baes Auen, Ilimockos Anekcanap, Cepreit Marsees a.k.a. stargrave, Uabs, aykar, Oser
Baprynos, micky madfree, Anexceit Kypoukun aka kaa37, Hukomait Cmosus, I, JDZab, Kpasunk
Poman, Imurpuit Maunes, bergentroll, Usan A. ®posios, Anekcanap Hammuu, Mycaumos 4. B., Sedar,
Maxcum Canosuukos, fxosnes C. /1., Pycram Kagsipos, Habues Mapart, ITokposckuit Imurpuit
Esrennesuy, 3aBopun Anekcanap, ITasnoues Cepreit FOpbesud, Pycram FOcynos, Noko Anna, Augpeit
Bopouos, JIucunia Baagumup, Asnekceit Kosypa, Yaiika Jleonu Hukomnaesnd, Kopobaub JIMurpwuii,
Aunekceit Bepecos, suhorez, Onbra Cepreesna Ilayn, Bo6opsikun Cepreit Bnagumuposn4, OsioxToHoB
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Baaguvmup, Anekcanap Cvupnunkwmii, Makcum Kitoukos, Auucumon Cepreit, Bagum Bagumosuna
Yemomypos, rumiantcev, babera, Aprém Koporuenko, Esrenunii [1leskyHnoB, Anekcanap CMUPHULIKWIA,
Aprém Illyros, Bacees 3aypbek, Konstantin Slobodnyuk, Yan Zaripov, Burtanuii Boapenkos,
Aunekcannp Cepruenko, dennc Kysakos, [Tymmcreiit [IImens, Cepreit CnuBak, suuuumcaa, [arapun,
Bautepuii Daitnynnnn, Anekcanap Maxaes (mankms), VD, A. B. Jluxaués, Col Kurtz, Espanka,
Hmurpuit Cepreesuu X., Anaronuit Kamuaruos, Tabakaes Esrenuit Biagumuposud, Anexkcanap
Tpomenkos, Masiora Angpeii, Copokun Auapeii, Bypkun VBan, Anekcannp Jlorynos, moya bbf3,
Vilnur _Sh, Kunuuc Anekcanzap, Oleg G. Geier, Bnagumup Ucaes (fBSD), @unnmonos Cepreii
Baaguvmuposud, vsudakou, AniMath, Tarunos Esrenwnit, Bopo6sés B. C., mochalov,
Kamuarckas LUG, Jlorunos Cepreit Bragunmuposud, Yncraxkos Aprém Aunpeesutd, A&A CynnMoBsl,
Henucos denuc FOpwepuu, Cyrynos Auapeit Muxaitnmosuda, kuddai, Ozepunkuit Asekceit
Baagumuposuy, alexz, Biragumup Loit, Baragumup Bepposmukos, Cepreit JImurpudenko, Vsanios
Iannn Uropesuy, 3ambicios . A., Braguvmup Xanavmun, Makcum Kapaces (begs), ErraticLunatic,
A.E. Aprembes, FriendlyElk, Anexceit Cnaciok, Aunpuesckuit Korncrantun Augpeesntd, Cykaduén
Baagucias BsiuecsiaBoBuy, Aprém AGpamos, maxon86, Cokosios ITaenn Anapeesuy, Astekceii H,
Hukura I'ynsieB, Bomtosns Esrenumit, rebus x, Paunnckuit Makcum FOpbesutd, Mesennes Aunpeii
Baaguvuposud, Vxmsakos [lasesnr Auapeesnu, dennc K. Ymuosa Haranba Esrenvesna, Aprém
2Kunees, Jleroukuit Hukomnait Esrenvesuu, Buranuit Caran, Anekcanap /1., sanos [Tasen
Hukonaesuu, Poman Bukroposuu Illep6unun, Koncrantun XomyTos, barsik, Hucrsikos Cepreii,
Hmurpuit Hypucnamos, Esrennii lipklim Kaumos, Azapos Baagumup, Usanos Burammit Cepreesuy,
Buuekyes Acsan Pacynosuy, Baagumup Baxtun, Usannos Jauun NUropesuy, Cymupros VBan,
lexizz19, Comromo Anekceit Dpasau-bBauposuy, yshawn, Asneenkos Bacwuinit, Auapeii, Urops, Jdenuc
Hukonaesuu 2K., Aglaro, aoratos, Illapanos Kupuian Baagumuposuy, Astekcanap, Hecrepenko
Butagucias Banepbesuu, Pa6uukos dmurpuit Astekcanaposud, Anjpeit Anekcanaposud ['epman,
pashak, Mopozos Muxawni [laBmoBuu, Tuxonos Pycian Bramumuposuy, Konkua Makcum, JIAT-5891,
IInoraukos Cepreit, Xynses ['1e6

Cracubo Bam BceM ernig pas!

Hpe,Z[I/ICJIOBI/Ie BTOpOEe, MeToAn4veCcKoe

DT0 IpeInC/IOBHE S aJpecyio, KaK HU CTPAHHO, HE TeM, KOO CIUTAI0 OCHOBHOM
ayIuTopueil Moeit KHUTH, TO eCTh He TeM, KTO PEIN N3y9aTh TPOrPaMMUPOBAHNUE;
JJIsl HUX Y MEeHs TPUIIACEHO €Ié OJIHO MPEJINCIOBUE, KOTOPOE s HAa3BaJ <«HAILYT-
CTBEHHBIM». UTO 0 METOIUYIECKOTO IIPEIUCIOBUsI, TO OHO IPEIHA3HAYEHO CKOPee
I TeX, KTO TMPOTrPaMMHUPOBATH YK€ YMeeT, a TaKKe W JIJIsi MOUX KOJIJIEer-Tpe-
IoJIaBaTe Iell; 3/1eCh $I HOIBITAIOCh OOBSICHUTH MOH IOIXO/I, & 3a0/{HO U MPUIHHBI
MTOSIBJIEHUS 3TOM KHUTH.

Mo>KHO JI BBIyYUTh IIPOTPaAMMUCTA

Curyariusi, CJIO2KUBITIASICSA CETOJIHS C TOJINOTOBKON HOBBIX ITPOIPAMMHUCTOB, IIPH
IEPBOM B3TJISIIE BBIZBIBAET OIIyIIeHNe W3PAHOTO abcypma. C OmHOM CTOPOHBI,
MPOrPAMMUCT — OJIHA U3 CAMbBIX BOCTPEOOBAHHBIX, BHICOKOOILIAYNBAEMBIX U IIPH
9TOM JeDUIUTHBIX CIEIUAJBHOCTE: KaIPOBBI T0JIo) B 3TOi cdepe He ncuesa-
€T BO BPEMsI CaMbIX CYPOBBIX KPU3UCOB. 3apIiaThl KBAJIUMUITPOBAHHBIX ITPO-
IPaMMUCTOB CPABHUMBI C 3apIlljlaTaMM TOI-MEHEJKMEHTa CPEJHUX, & MHOIJA U
KPYIHBIX KOMITAHUM, U JIa’Ke Ha TAKyIO 3apIjaTy KaHJIAIaTa TPUXOIUTCS MO0
ry uckarb. C JIpyroit CTOPOHBI, PaKmMuU“eCky NPopamMmuposaHut0 Huzde He Yyuam.
BoabmmuHcTBO TIpenoiaBaTesieil, BeIyMuX «ITPOrPAMMUCTCKUAEs JTUCIUATIINHBI, Ca-
MU HHUKOTJIa He ObLIN HPOrPAMMUCTAMU U UMEIOT 00 STOM BHJIE JIESTEJHLHOCTH
BeCbMa, IPUOIN3UTEILHOE IIPEICTABICHNE; OHO U MTOHITHO, OOJIBIITUHCTBO TEX, KTO
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MOZKET ITPOIPAMMUPOBATH 34, JeHbI'U, B COBPEMEHHBIX YCJIOBUASIX UMEHHO ITPOTPaM-
MHPOBaHUEM U 3apabaThIBAIOT. B euHUIHBIX «TOMOBBIX» BY3ax cpean mpenoa-
BaTeJiell BCE »Ke BCTPeYaloTcs ObIBIINE, & NHOTIA U JeHCTBYIONINE ITPOrPAMMHUCTHI,
HO CUTYAIIHIO B IIEJIOM 9TO He cItacaet. JI1oi1, 0JJHOBpeMEeHHO YMEFOIINe U IIPpOrpaM-
MUPOBATh, U YIUTh, BCTPEIAIOTCST IOBOJIBHO PEJIKO, HO JaXKe Cpeu HUX HEMHOTIHE
CIIOCOOHBI aJIEKBATHO IMIPEJICTABUTE cebe ODIIYI0 METOIMIECKYIO0 KAPTUHY CTAHOB-
JIEHUsI HOBOTO MPOTPAMMUCTA; CY/sd [0 Pe3yJibTaraM, HaOJII0aeMbIM Ha BBIXO/IE,
€CJII TaKue JIIJU U eCTh, BOIUIOTUTH CBOE BUAEHHE IIPOrPAMMUCTCKOIO 00pa3oBa-
HUsT B KOHKPeTHBII Habop paccMmarpuBaeMbix B BY3e jpucnuiimma uM He yIaéTcs,
CJIUIITKOM BEJIUKO COIPOTUBJIEHUE CPE/IBI.

C obyuenmem B BY3ax ects u apyras mpobiemMa. AGUTYPUEHTHI MOCTYIAIOT
Ha <«IIPOrpaMMUCTCKHE» CIIEIUAJIbHOCTH, NMEd B 6OHBH_H/IHCTB6 CJIy1aeB BeCbMa
MpUOIM3UTEILHOE MIPEJCTABJIEHIEe O TOM, 9eM UM IPEJICTOUT 3aHuMaTbesi. [Ipo-
rpaMMHUPOBAHUE — 9TO OTHIOJIb HE TAKOW BUJ JIESITEILHOCTH, KOTOPOMY MOXKHO
Hay9IUTh KOTO YTOJHO; 37eCh TpeOyIoTCs BechbMa CHeludUIecKne CIIoCOOHOCTH U
ckjonnoctu. [lo 6osbitoMy cuéry, Bce MPOIpaMMUCTBI — U3PsiIHbIE H3BPAIIEHIIHI,
YXUTPAIOITUECH TIOIYYIaATh YIOBOJIbLCTBAE OT PAOOTHI, OT KOTOPOil J1I000# HOpMAaJTh-
HBII dejioBeK Oexkast 6b1 Oe3 orystaku. Ho pacrnossars OyAymIero mporpaMMmucTa
Ha BCTYIHTEJIbHBIX 9K3aMeHax B BY3 nm jgaxke Ha cobecepoBanuu (KAKOro Hu-
rJle HUKTO He IIPOBOJIUT) COBEPIIEHHO HEepeasbHO, OCOOEHHO eC/Il Yy4eCThb, YTO B
IIIKOJIe IPOrPAMMUPOBAHUE JTUOO BOOOIIE HE U3yUaeTCs, JTUO0 U3ydaeTcs TakK, IYTO
Jiydire Obl OHO He U3y4ajoCh. BeIfieT 3 4eji0BeKa TOJIK UJIH HET, CTAHOBUTCS BU/I-
HO GJIMZKe KO BTOPOMY KypPCy, HO B MMEIOIIUXCS YCJIOBUSIX (B OTJIMYHE, 3aMETHM,
oT GOJIBIIMHCTBA 3aMa/HbIX YHIBEPCUTETOB) CMEHUTDH BEIOPAHHYIO CIEINATIHHOCTD
€CJIU ¥ BO3MOYKHO B TE€OPWH, TO Ha MPAKTUKE CJIUAIIKOM CJIOXKHO JIJISI MaCCOBOTO
[IpUMeHEeHUsT; GOJIBITUHCTBO CTYAEHTOB MPEJIIOUNTAET JIOYINBATHCS HA TOMH cIie-
UAJbHOCTH, KyIa U3HAYAJIBHO HOCTYIUIN, HECMOTPsT HA OYEBHUIHOCTD OIMOKHU B
eé BeIOOpe. B urore maxke cpemu crymenro BMK MI'Y, rme mmeer dects mperno-
JaBaTh aBTOP KHUTHU, OyIyIIUX IIPOrPAMMUCTOB HaOJIOMAETCH B JIyUIIEM CJIyYae
TPeThb, & OYAYIIUX TOPOULUT TTPOIPAMMUCTOB — IIPOIEHTOB JIECATh.

Bosibie Toro, He dakT, 9T0 MIpOrpaMMUCTa BOODIIE BOZMOYKHO CO3/IaTh B PaM-
kax BY3a: pemeciio He nepefaércs B creHax y4eOHBIX 3aBeJIeHUI, PEMECIO TIepe-
JTIA8TCsI TOJIBKO B MaCTEPCKON — OT JIEHCTBYIOIIEr0 MacTepa K YIEeHUKY, MPUIEM
HEIIOCPEJICTBEHHO B IIPOIECCe PabOThI, U KACAETCSI 9TO OTHIOJb HE TOJIBKO ITPOTrPaM-
MupoBaHusi. [Ipu BCEM IpU 3TOM IPOrPAMMUCTBI OTKY1a~-TO HMOSIBJISIOTCS, U BBIBOJL
13 9TOr0, BO3MOYXKHO, HEYTEIIUTEJIEH, HO HECOMHEHEH: CTATh IMPOrPaMMUCTOM
YeJIOBEK MOXKET TOJIBKO M MCKJIIOYUTEJIBHO B Pe3yJIbTaTe CAMOOOYYeHU .
Ba,MeTI/IM7 9TO IIOATBEPKTaCTCA 1 MOUM JIMIHBIM OIIBITOM, U OIIBITOM JAPYTUX IIPO-
IPAMMUCTOB: HA MO BOIIPOC, CAM YEJIOBEK yUUJICS TPOTPAMMUPOBAHUIO UJIU €TI0
mayumiin B BY3e, Broporo orsera moka 4To He JaJl HUKTO.

Camo00yyeHne — 3TO TOXKE HE TAaK IMPOCTO

MHe moc4acTINBUIIOCH BCEPHE3 HAUATH IPOIPAMMUPOBATH B CAMOM HadaJe JIe-
BSIHOCTBIX — MMEHHO TOI/a, KOIa 3Ta Ipodeccusl BAPYT IepecTaa ObITh YIeI0M
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Y3KOIro Kpyra HUKOMY He M3BECTHBIX JIFOJIEl U IPpEeBpaTU/Iach B MAaCCOBOE sIBJIEHUE.
Ho B Te Bpemena Mmup OBbLT yCTPOEH HECKOJIBKO nHade. ['ocrojicTByiorneit miardop-
MOif (ecsi BOOOIIE MOYKHO TaK BBIPA3UTHCS B IPIMEHEHIN K DEAJIUsIM TOTO BpEMe-
un) 6buta cucremMa MS-DOS n €€ MHOrO4YHC/ICHHBIE KJIOHBI, & THIIMIHDIA BHEITHIN
BHJ 9KpaHa KOMIIbIoTepa oOpa3oBbiBajn cuHue nanejibku Norton Commander.
Hamucars nporpammy mist MS-DOS 66110 HECIOXKHO, CPEIICTB JJIsd 9TOTO OBLIO —
XOTh 0TOABJISI, U BCE 3TO BHUIMJIOCH B YHUKAJIBHBIN PACIIBET JIIOOUTEIHCKOTO PO~
rpamMmMupoBanus. MHOrre u3 Tex JIo0uTe el CTaau I0TOM IPO(eCcCHnOHATIaMMA.

CoBpeMeHHbBIE YCJIOBUST KAYECTBEHHO OTJIMIAKOTCS OT SIO0XU HAYAJIA JIEBSTHO-
creix. Bee rocriofcrBytomue HbiHe 1m1aTdOpPMbL JIEJIAIOT aKIEHT Ha Tpadude-
ckuil uarepdeiic monp3oBaress; co3uanue nporpammol ¢ GUI tpebyer monmma-
HUsI TPUHIUIIOB COOBITUIHHO-OPUEHTHPOBAHHOTO OCTPOEHUSI IPUJIOKEHUI, yMe-
HUsl MBICJIUTH B T€PMUHAX OOBEKTOB W COODOINEHWUIl, TO €CThb, MOMPOCTY TOBOPSI,
9TOOBI CIEJATH IPOI'PAMMY, CHAOKEHHYIO I'paduIecKuM UHTEPGECOM TOIh30Ba-
TeJIsd, HYHCHO YHCE OBIMD NPOPAMMUCTIOM, TAK 9TO BAPUAHTHI «IIOIPOOOBAJ —
[IOHPABUJIOChY WJIN «IIOMPOOOBAJI — IOJIYYMJIOCh» OTCEKAIOTCA Cyrybo TexHude-
cku. Bojiee Toro, HaUaTh OCBOEHHE IPOTPAMMUPOBAHUSI C PUCOBAHUSI OKOIIEK B
OOJIBIMMHCTBE CJIyYaeB O3HAYACT HEOOPATHMO TPABMUPOBATH COOCTBEHHOE MBIIII-
JIEHUE; TaKas TPaBMa MOJHOCTHIO UCK/II0YAET JIOCTUYKEHNE BBICOKON KBaJImduKa-
muu B Oymymem. Jlaxke 6e300maHbIil, Ka3ajaoCh Obl, (paKT ITOCTPOEHUST KarKI0H
[IPOTPaMMBI 110 COOBITHITHO-OPUEHTUPOBAHHOMY ITAOJIOHY MCKAXKAET MBIIJIEHHUE;
HEKOTOPBIE HAUMHAIOIINE YXUTPSIOTCS 38 HAMCAHIEM 00pabOTINKOB COOBITHI Ha-
YUCTO YIYCTUTh (PAKT CYIECTBOBAHUS TVIABHOT'O IUKJIA, BOCIPUSITHAE ITPOIPAMMBI
1€PECTAET OBITDH ETHHBIM.

EnuncTBeHHBIM TPHOEXKUIIEM MTPOrPAMMUCTOB-JIIO0NTE el BHE3AITHO OKa3a-
Jachk Beb-paszpaborka. K coxkajaeHnro, Ha9aB B 9TOM 00JACTH, JIFOAU OOBITHO €FO
JKe U 3aKaHYUBAIOT. Pa3HUIly MKy CKPUITAME, COCTABJISIONUMU BeO-CailThl,
U CEPbE3HBIMU IPOTPAMMAMU MOXKHO CPABHUTH, IOXKAJIYH, ¢ pa3IndueM MeXKLy
MOTIEJIOM U KapbepHBIM CAMOCBAJIOM; KPOME TOrO, IIPUBBIKHYB K <«BCEIPOIA0-
IEeMY» CTHUJIIO0 CKPHUIITOBBLIX sI3bIKOB Bpoje Toro ke PHP, 6onbmuncTBo neodu-
TOB OKa3bIBACTCS MPUHITUITHAJIBHO HECIIOCOOHO MEPENTH K ITPOrPAMMUPOBAHUIO HA
CTPOIMX si3bIKaxX — Jlake Ha Kakoi-uuOynb Jlxkase, ne roops yxxke npo Cu, a
xurpociyierenust Cu-+—+ JJIsl TAaKUX JIEOJIell OKa3bIBAIOTCS 38 NOPU30HTOM ITOHIMA-
uusi. Beb-Ko/ephbl, KaK MpaBUIO, HA3BIBAIOT ceOsl IMPOrPAMMUCTAMU U 9aCTO JTAYKe
[TOJIYYal0T HEIJIOXUE JeHBIU, He IMO/I03PEeBast P 9TOM, UYTO TAKOE HACTOSIIEE TPO-
rpaMMUPOBAHUE U YTO OHU JIJIsi cebsi TIOTEPSJIN.

Brixon ectb, nimn «Ilogyemy Unix»

Begkuit pasz, Korjia mo/ioykeHue HAaYMHAET Ka3aThbCsl OE3BBIXOHBIM, €CTh CMbIC/T
ITOUCKATDb BBIXOJI TaM, I'JIe €ro eIlé He UCKaIu. B JTaHHOM KOHKPETHOM CJIyYae BbI-
XOJ| U3 MOJIOXKEHUsI HEMEJIJIEHHO OOHAPYKUBAETCH, CTOUT TOJBKO CJEIATh MIar B
CTOPOHY OT O(PUCHO-IOMAIITHEr0 KOMIIBIOTEPHOIO MeiiHCTpruMa Harmmx et Orre-
parmonubie cucreMbl ceMeiicrBa Unix Ha nporszkenuu Bceit mcropum cetu Un-
TepHET MPOYHO W HE3BIOJIEMO YIECPXKUBAJIMA 38 COOOHM CEKTOP CEPBEPHBIX CUCTEM;
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HaunHasg ¢ cepeanHbl 1990-x Unix-crucTeMbl TPOHUKIN HA KOMIIBIOTEPHI KOHETHBIX
IOJIb30BaTe e, & CEerojHsd WX JI0Jisl Ha HACTOJBHBIX KOMIILIOTEpPaxX M HOYTOYKax
TaKOBa, YTO UTHOPUPOBATE €€ 60JIbIIe He moJrydaercs. OcoGeHHO MHTEPECHOI cTa-
HOBHTCSI 3Ta, CUTYAIHsl, eCJI yuecTh, uro Mac OS X3, ucrosb3yemast Ha «POCKOIII-
HBIX» MakKOYKax, ImpeicTaBjisier coboit He uTo nHoe kKak Unix: B €€ OCHOBE JIEIKUT
cucrema Darwin, Koropast OTHOCUTCs K cemeiicTBy BSD.

HecMmorpst Ha Hagmune B IOHUKCOIMOMOOHBIX CHCTeMaX rpadUIecKux HHTEP-
deiicoB, IO CBOEll Pa3BECUCTOCTH YACTO IMPEBOCXOMANINX UX AHAJOTH B CHCTEMAX
MEWHCTPUMA, OCHOBHBIM MHCTPYMEHTOM MPO(rECCUOHAIBLHOIO MOJIb30BATE/s ITUX
CHCTEM Bcerna Obla M OCTAaETCA KOMaHIHasl CTPOKa — IIPOCTO IIOTOMY, UTO JIJIsI
9eJIOBEKa, yMEIOIIEro ¢ Heil oOpalarbcsi, MPaBUIbHO OPraHU30BaHHAA KOMAaH/I-
Hasl CTPOKA OKA3bIBAETCs CYIECTBEHHO YI00HEe «MEHIOIIeTHO-UKOHOIHBIXY WH-
TepdeiicoB. BoamoxknocTu rpaduyeckoro murepdeiica orpanutennr (anTazueit
ero paspaboTymKa, TOrja Kak BO3MOXKHOCTH KOMAHJHOW CTPOKH (pasymMeercs,
IpU rPaAMOTHO( €€ OpraHU3allii) OrPAHMYEHBI TOJBKO XapAKTEPUCTUKAMU KOM-
bI0TEPa; paboTa B KOMAHIHON CTPOKE MPOUCXOMUT ObICTpee, WHOI/IA B JIECATKHU
pa3; HaKOHeIl, PYKHU, OCBODOKJIEHHDBIE OT HEOOXOAMMOCTH ITOCTOSHHO XBATATHCS 32
MBIIIIKY, YCTalOT CYIIECTBEHHO MEHbIIE, IepecTaéT 0oJIeTh IPaBbIil IIe9eBOi Cy-
cTaB U 3aIgcTbe. MexK Iy MpodnM, /s 9ejI0BeKa BooOIe 60jiee eCTeCTBEHHO BbI-
paxKaTh CBOM MbICJIHU (B JIAHHOM CJIydae — IHOXKeJIaHUs) CJAOBAMHU, & He YKeCTaMHU.
B cucremax cemeticrsa Unix komMaHHasi CTPOKa OPraHU30BaHa CTOJIb I'PAMOTHO,
9TO €€ MOCIOJICTBYIONIEMY ITOJIOXKEHNI0 B KAYeCTBE OCHOBHOIO MHTepdeiica HIITOo
He yrpozkaeT. B KoHTekcTe Harmeil mpobsieMbl 3/1eCh BaykKeH TOT (PaKT, YTO HAU-
caTh OporpaMMy, IpeaHa3HAYeHHYIO AJsd padboThl B KOMAaH/IHOI CTPOKe,
MHoro mnpoiie, yeM nporpamMmy ¢ GUI; naanume B Unix-cucremMax KOMaH]I-
HOI CTPOKM B KadeCTBEe OCHOBHOT'O MHCTPYyMeHTa pabOoThI JieslaeT BO3MOXKHBIM TO
caMoe JII0OUTETHLCKOEe TPOIrPAaMMUPOBAHNE, KOTOPOe Ka3aJI0Ch OE3BO3BPATHO yTpa-
YeHHBIM, KOIJIa B MEHHCTpUME «CTapblii 1oOpbIity MS-DOS cMmennicst cucremamu
smaeiiku Windows.

[Ipu BHEUMATE/JHLHOM PACCMOTPEHUM CUCTeMbI ceMmeificTBa Unix OKa3bIBAIOTCs
HE TOJILKO HOJXOJSIIMM, HO U (B COBPEMEHHBIX YCJIOBHSIX) €JIMHCTBEHHBIM BO3-
MOKHBIM BapHAHTOM, KOJIb CKOPO pedb HAET 00 00yYeHUN IPOrPaMMUPOBAHUIO.
4 nozBoTIO cebe BBIAENTD 37eCh YeThIPE MPUIUHDI.

IIpuynna nepBass — MaTremMaTudeckast

JI10basi KOMIbIOTEpHAsT IPOIPaMMa e€CTb, KaK HU3BECTHO, 3alliChb HEKOTOPOI'O
anzopumMma Ha U30PAHHOM sI3bIKE ITPOIPAMMHPOBAHMS. UTO TakKoe ajrOpuTM —
HUKTO B JIECTBUTEILHOCTA HE 3HAET W 3HATH, YTO WHTEPECHO, HE MOXKET, WHa-
e IPUIIIOCH Obl BHIOPOCUTH HA CBAJKY BCIO TEOPHUIO BBIUUCIUMOCTHU 3A0HO C

30durmanpHOe MapKETHHIOBOE HA3BaHMe TOil ciucTeMbl, HaarHas ¢ 2016 roga — «macOS»;
HEKOTOPOEe BpeMsI IO 9TOTO OHA Ha3biBasgach mpocto «OS X». [lox mazsanmem «Mac OS X» ona
OblLIa IpEeICTaB/IeHa U3HAYAJIBHO, IPUYEM OyKBa X COOTBETCTBOBAJIA YHUCILY 0ECAMb B PUMCKOMR
3ammcy, a BCE Ha3BaHMe O3HAYAJIO <«IeCsTasl BEPCHUs OIEPAIMOHHON CHUCTEMBI JJIs KOMIIbIOTE-
poB MaxkunTtoms. merHo Tak Mbl u GyneMm e€ Ha3bIBaTb, He OOpalliasi BHUMAHWUS Ha, TIJISICKU
MapKeTOU10B.
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Teopueil aJropuTMoB, 3a0bITh Tesuc Uépua-TrOprHTa U BOOOIIE OTKA3ATHCS OT
TEOPETUYIECKON cocTapiisgonieil computer science. Tem He MeHee NPUHATO CUU-
TaTb, YTO BCAKHUI AJITOPUTM BBIIOJHAET NPEOOPA30SAHUE U3 MHOHCECTNEA CAO8
(uenouer cumeoros) Had HEKOMOPLIM AAPABUMOM 6 CAMO IO HCE MHOHCECMBO.
Koneuno, ne Bcgkoe Takoe npeobpa3oBaHUE MOXKET OBITH BLIITOJIHEHO AJITOPUT-
MOM, BeJib IIPe00Pa30BaHmii TAKUX, KAK HECJIOXKHO MMOKAa3aTh, KOHTUHYYM, TOTa
KaK aJIrOPUTMOB — MHOXKECTBO He OoJiee 1eM CUETHOE; O0Jiee TOro, aJrOPUTM CaM
no cebe He eCTh TakKoe IIpeodpa3oBaHue, BeJb PeYb MHOIVIA MOXKET UJITH 00 9K6U-
BANEHMHHIT AJITOPUTMAX, TO €CTh TAKUX, KOTOPbIE U3 OJIHOI'O U TOI'O K€ BXOJIHOT'O
CJIOBA BCETJIa «JEJAI0OT» OJIHO M TO K€ BLIXOJHOE; WHAYe TOBOPs, JJjis OJHOTO U
TOrO Ke Mpeobpa30BaHUst MOYKET CYIIECTBOBATH GOJIBIIE OJHOIO aJaropuTma (ec-
Ji OBITH TOYHBIM, I KAXKJIOT0 IIpeoOpa30BaHus aJITOPUTM JIHOO He CYyIIeCTBYET,
00 UX CyIIECTBYeT GECKOHEUHOe KOJMIecTBO). TeMm He MeHee, BCAKUit ajropuTsM
BBITIOJIHSIET UMEHHO Takoe Mpeo0pas3oBaHue, U TOJBKO STUM OH, BOODIIE rOBOPs,
nnrepeced. Eciau yrojiHo, ajropuTM — 3TO Takas IITYKa, KOTopas Oepér Hekoe
BXOJIHOE CJIOBO (<«IIPOYUTHIBAET» €r0), YTO-TO TAM TAKOe KOHCMPYKMUBHOE JeJia~
€T ¥ BBLIAET JIPYTroe CJI0BO; HEOIIPEIEIEHHOCTD IOHATHS 3/1€Ch 3aK/II0YEHA B CJIOBE
«KOHCTPYKTHUBHOE», KOTOPOE TOXKE, PA3yMeeTCs, HEBO3MOYXKHO OIPEJIEUTD.

MHuorue nporpamMmbl B cuctemMax cemeiicrsa Unix paboTaloT UMEHHO TakK: Y-
TAIOT JIAHHBIE U3 CTAHIAPTHOIO IIOTOKA BBOJA U 3AIMCHIBAIOT UX B CTAHIAPTHBIN
MOTOK BBIBOJIA. TaKme MporpaMMbl UMEIOT Jlaske CBOE Ha3BaHue — Phusbmpol. Bira-
rojaps pa3BUTHIM CPEJICTBAM KOMAHJIHONH CTPOKU TaKHUe IPOrPaMMbI-(DUILTPHI
MOXKHO KOMOWHHUDPOBATH <«HA JIETY», PEIllasi caMble pa3HOOOpa3Hble 3aJadu, CBO-
JIAIINeECH K Mpeodpa3oBaHuio TekcTa. [[0CKoIbKy TEKCTOBOE IIPeJICTaBIeHne TPAK-
TUYECKU YHUBEPCAJIbHO, anre6pa KOHCOJIBHBIX ITPOIr'paMM OKa3bIBa€TCdA CPEeICTBOM
HEOXKUJAHHO MOITHBIM. Karkass HOBas KOHCOJIbHAS IMPOrPaAMMa, CKOJIb OBbI IIPO-
cTO#l OHa HU ObLIA, CTAHOBUTCS YACTHIO TOM CUCTEMBI, JIejIasi CaMy CUCTEMY €Ié
HEMHOI'O MOII[HEE, a JINAIa30H PeNaeMbIX 3a1a4 — elié HeMHoro mupe. [Ipu sTom
HpOI‘paMMbI—(bI/I.HprbI IMOJTHOCTBIO COOTBETCTBYIOT INOHUMAaHHUIO aJITOpUTMa KaK
peobpa3oBaHus U3 BXOIHOTO CJIOBA B BBIXOIHOE.

Ho nipu 00ydennn riiaBHoe j1axxe He 910. Pa3zBuras Ky/ibTypa KOHCOJIBHBIX ITPHU-
JIO2KEHUHN JTaéT BO3MOXKHOCTH HAYMHAIONIEMY I[IPOIPAMMUCTY HANUCGMD HACTOSA-
WY npozpammy, a He urpyirednsiit 31io. [loyemy 910 cTOIH Ba2KHO, HAM IIOMO-
ZKET IIOHATH

HpI/I‘-II/IHa BTOpas — IICUXOJioTnvdecKad

[IporpamMmMupoBaHue — 3TO B KOHEYHOM CUY€TEe He DOJiee YeM PEMECIIO, & PEMEC-
JIO 8By H4UMb HEBO3ZMOXKHO, EMY MOXKHO TOJIBKO Hayuumbvcs. IIpex e 1eM HOBUIOK
MIPEBPATUTCS B NPOT'PAMMUCTA, MY HYKHO C/leIaTh PsiJi OUYeHb BarKHBIX IT1aroB.
Iepswiii waz — 9TO MEpPEXo, OT 3ajad U3 yIeOHMKA K 3a/a9aM, MOCTABJICHHBIM
CaMOCTOATEJIbHO, IIPX 3TOM HE BBIMYYEHHBIM, HE PEIIAEMBIM «IIOTOMY YTO HAJIO%,
a TaKUM, KOTOPbIE JIEJIAIOTCS, TIOTOMY YTO JAHHOMY KOHKPETHOMY CYObEKTY IOKa-
3aJ10Ch UHMEPECHO TIOINHUTH ceOe KOMIBbIOTEP U 3aCTaBUTh €r0 PEIIUTh UMEHHO
TaKyIo 3aJady.
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Bmopoti waz — 1epexoi 0T TIJOB K PEAJIbHOMY PEIEHUI0 PEeAJIbHO BCTAB-
el mepeJ; YIeHUKOM MPOOJIEMBbI, IIyCTh CKOJIb YIOJIHO IIPOCTOM, HO HACTOSIIEN.
DT0 MOXKeT ObITH KaJIeH/Iapb WK 3allUCHAs KHIKKA, HAIOMIHAJIKA O JHSIX POK/Ie-
HUsI JIpy3eil, KAaKOH-HUOY (b IPOCTOIl 1IpeobpasoBaTeb TEKCTOB (& XOTh Obl U JIJIst
yJaJIeHusl JINIMHUX TPO6EJIOB), BCE 9TO yroaHo. /st MeHs B CBOE BpeMsl Takoii
[IpOrpaMMOIl cTajia «JoMajKay i urpbl «F-19», Koropas nogupasisia 6aiTuk
B daiie CImcKa MUIOTOB, «OXKUBJISAS» TeX, KTO MOMeUeH Kak mormbmmit. Haitru
HYKHBII1 OaliTHK OKa3aJI0Ch CYIIECTBEHHO CJIOXKHEE, HEYKEJIM [T0TOM HAIUCATH IPO-
rpammy Ha llackase, KoTopas B HyKHbIE TIO3UIINU HYKHOTO (pailjia 3aruchiBaeT
HyJIM, 1 T€eM HE MEHee MMEHHO 3Ta MPUMUTHUBHAS, HA OIUH dKPaH IIPOrPAMMKA
[TO3BOJIMJIA NIPBITHYTH, KAK FOBOPAT, Ha CJIELYIONIUN YPOBEHb, O Y€M caM BAIIl 110~
KOPHBIi CJIyra J0ra1ajicsi JUIIb JIeT 9epe3 JIeCsITh.

Tpemutdi waez OyIyINi TPOrPAMMUCT 3aMEYAET, KOTa 9TOT HIar JaBHO yKe
¢iestad. HoBoe KavuecTBO B 9TOT pa3 COCTOUT B TOM, UTO Y KAKOU-TO IIYCTh JTAXKe
OYeHb U OYEHb HPUMUTHBHON MPOIPAMMBI, HAIIMCAHHONW BaMU, HOSBJISETCS CTO-
poHHUil 10/Ib30BaTeNb. KOHEYHO, HUKAKMMHU JIEHbraMu TYT W HE HaXHEeT: Pedb
UJET JIMIITB O TOM, 9TO BaM YIAJIOCh HAIKCATH He IPOCTO MOJIE3HYIO IPOTPpaMMY, a
TaKyI0, MI0JIE3HOCTh KOTOPO OIeHIII (peasibHO, a He Ha CJI0BaX) KTO-TO KPOMe Bac
camux. VHave roBops, HAIIEJCS KTO-TO, KTO COIVIACEH TPATUTh BPEMs, I0JIb3Y-
sICh BaIllefl TPOrpaMMOii, IIOTOMY YTO HOJIyYaeMble Pe3YJIbTAThl OKA3bIBAIOTCS JIJIsi
HEro 1nmeHHee roTpavieHHoro BpeMeHH!. BO MHOTI'UX CJIyv1adX TaKoi HpOFpaMlVIOﬁ OKa~
3bIBAETCS KaKas-HUOY/b IIPOCTEHbKAsT UI'PYIIKA, PEXKEe — ITO-TO DoJiee CepbE3HOE,
KaKOW-HUOY/Th HECJIOXKHBIN KATAJIOT3aTOp Uian 4To-Huby b emé. [Ipu aTom nnTe-
PECHO, 9TO IPOI'PAMMY-TO BbI, ObITH MOXKET, ¥ HAIUIIETE, HO BbI HUKAK HE MOYKETE
3apaHee 3HATh, YTO KTO-TO CTAHET €€ MCIIOJIb30BaTh, TaK UTO COOCTBEHHBIH ITe-
PexoJ Ha CJIEYIOIIUI YPOBEHD 3/1eCh OOBITHO HE 0CO3HaéTCs. U Jjiniib Korjaa Bb
BAPYT ODHApYyKUBaETe, 9TO KTO-TO JEHCTBUTEIBHO HAYAJ IIOJb30BATHCS Balleil
[IOJ/IEJIKOM, TPUYEM HE IIOTOMY, UTO BbI €0 CJIE3HO YMOJISJIH, & CaM, J0OPOBOJIb-
HO,— BOT B 9TOT MOMEHT MOXKeTe ceOsl ITO3JPaBUTh OT BCEUl IYIINU: 6bl CMAAU
NPOPAMMUCTIOM.

Koneuno, 6yzer emné u 4eTBEépTHIil PyOeK — MOJIydeHHe JeHer 3a pPaboTy 1o
nanucanuio nporpamm. CocrosaBimmmMcst TpodecCuoHaIOM B OOJIBIITMHCTBE CIIyYaeB
cebsI MOXKHO CUMTATH JIMINB Tocje 97oro. OHAKO pasHUIA MeXKIy IpodeccroHa-
JIOM U JTFOOUTeJIEM OTHIO/Ib HE CTOJIb 3HAUUTEIbHA, KAK MEXKJY ITPOrPAMMUCTOM
U HE-TIPOIPAMMUCTOM. B KOHIIE KOHIIOB, UCTOPUU U3BECTHBI MPUMEPHI, KOIJA K
MOMEHTY II€pBOI0 MOHeTapHOTo 3ddekTa OT CBOEll IMPOrpaMMUCTCKON JeSATe b
HOCTH Y€JIOBEK MMEJI y2K€ TaKyI0 BBICOKYIO KBaJU(MUKAIMIO, YTO YCOMHUTHCS B
ero npodeccruonaan3Me HUKTO ObI He PUCKHYJI; B3ATh XOTh JIuayca TopBasibica.

Tax BoT, 0Oy4Yasi YeJJOBEKA HPOrPAMMHUPOBATH C UCIOJIb30BAHUEM CHU-
crem cemeiictrBa Windows, MbI TeM caMbIM JIMIIIAEM €ro BO3MOXKHO-
CTU CJieJlaTh BCe TPU IIepedYucJeHHbIX mara. Hacrosiryio nporpaMmy o
Windows, 1o, KakoBoii cjieyer MOHNMATh, Pa3yMeeTcsl, TOJIbKO OKOHHOE IIPHUJIO-
JKEHUe, MOXKHO HAINCATh, Yyoice OYoyyu npopammucmom, U He PAHBIIE; TEKCTO-
BbIE€ MPOTPAMMKH, PO KOTOPBIE YYE€HUKAM HHUKTO Jlayke He OObSCHSET, KaK UX
IpaBIJIbHO 3allycKaTh (ara, npuseT readln’y B KOHIlE KayKI0il IPOrpaMMbl), Ha-
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CTOSIIIIMMH HE BBIIISIIST HU aHdac, H B IPOQUIb, a IIOTOMY y TaKOI IIPOrpaMMbI
HUKOT/Ia HE TOSIBUTCSI CTOPOHHEIO IOJIB30BATES, JIa U CaM aBTOP IOJb30BaThCS
ITUM HENOHAMHO HeM HE CTAHET. BoJibIlie TOro, ecjii Pe3y/abTaT CTOb yOOT U HeT
HUKaKHX IIIaHCOB c/eJaThb €ero CKOJIbKO—HI/I6yJ:Lb IIOXO02KMM Ha HEYTO HaCToOdAIIee,
BPSIJT JIM HAIEro 00yvaeMOro 3almHTEePecyeT IEePCHEKTUBa MOTPATUTH HECKOJIHKO
JaCOB OCTaBIIENCs eMy »KU3HM, 9TOOBI CAEIaTh BOT TAKOE BOT HUKY/Ia HE T'OIHOE
pelllenne mycTh Jake O9eHb MHTEPECHON 3a 1AM,

Nmenno mosroMmy 00yvuaeMOMy *KIU3HEHHO BaXKHO HE IIPOCTO IPOrPAMMUPOBATH
noy Unix, emy Heobxogaumo orcums nox, Unix’om, To ectb umenuo Unix (6yzab To
Linux nm jrobas apyrast Unix-cucreMa) UCIOIB30BATH B [IOBCEIHEBHON paboTe,
JJIs Tporysiok 1o MutepHery, obOIeHnst 1Mo 3JIEKTPOHHON IOYTe W Yepe3 pa3Ho-
00pa3HbIe MECCEHPKEPHI, MJIsI PabOThI HAJ TEKCTaMMU, M IPOCMOTPa (PUIBMOB
u doTorpaduit, BOOOIIE JIsT BCEro, JIjisi Yero OOBITHO UCIIOJIB3YIOT KOMITBIOTEDHI.
Toabko B 3TOM ciaydae y Halmero obydaeMoro Ha 0oJiee-MeHee PaHHUX CTaIUsIX
Pa3BUTHsT MOXKET BO3SHUKHYTDH TaKad IMOTPEOHOCTD U3 M08CeOHE8HOT HCUSHU, IS
KOTOPOI MOYKET MOHAI00UTHCSA HAINCATD IPOTrPAMMY.

IIpuynna TpeTbss — 3proHoMmyeckas

K kakum Obl yXUIPEHUSIM HU TPUOEraid CO3JATEH IPADUIECKIX T0JIH30Ba-
TeJIbCKUX MHTEPdECcoB, 110 3(pHEKTUBHOCTH UCIOJIH30BAHUS U TOMY, 9TO HAa3bIBa~
eTCsl aHIVIMHACKUM CJIOBOM usability, M HUKOTIA HE MEePelIionyTh U He 00OrHaTh
cTapyoo J00py0 KOMaHIHYIO0 CTpoKy. He cormamarorcs ¢ 3TUM yTBEpKIeHHEM
JINIIb T€, KTO B KOMAHJIHON CTpOKe paboTaTh HE YMEET, a He yMEIT ODBIYHO Te,
KTO HUKOTJIa 9TOTO JIeJIaTh BCephE3 He MpoboBal.

He upencrasisis csoeil xkusuu 6e3 GUI, Bbl Hukorja He HnoiiMére, Kak Ha
caMoM Jiejie JIOJI?KHA BBIIVISIETh paboTa ¢ KOMIBIOTEPOM. BOJIBIIUHCTBO COBpe-
MEHHBIX IIpOrpaMM C TOYKM 3penmsi usability mpejcrasisier coboit ypomIIUBbIX
MOHCTPOB, Ha GOPBOY ¢ U3bIHAMU KOTOPBIX Y MOJIb30BATEEH YXOIUT JEBATH JIe-
CATBIX BCEX CHJI, TIPU ITOM TOJIB30BATEN YXUTPSAIOTCS ITOTO TOJOXKEHUS B YIIOP
HE 3aMevaThb, TaK KaK IIPOCTO HE€ 3HAalOT, YTO MOXKeT 6bITb KaK-TO MHa4e. I/IMeHHO
[O3TOMY OY€Hb BaXKHO OCBOUTH KOMAH/HYIO CTPOKY (IIyCTh JIasKe He CTPOsI TLJIAHOB
1o npekpariernio ucrnosb3oBanus GUI: aro npousoiinér camo coboit), u cienarhb
9TO HYKHO KaK MOXKHO PaHbBIIe, MOKa MO3T He MOTEPsiT CIIOCOOHOCTH K OBICTPO-
My O6y‘IeHI/IIO 1 MI'HOBEHHOI aJJallTallU K HEIIPUBBIYHBIM YCJIOBUAM: IIOCJIE 25
JIET M3yYaTh HEUTO MPUHIUIINAIRHO HOBOE CTAHOBUTCS HACTOJIBKO CJIOXKHEE, ITO
MOTHUBAIIUS JIjIsE 9TOT0 TPeOyeTcs KAYeCTBEHHO 00Jiee BhICOKAS.

Hy a meiicTBUTETLHO MMOTHOTIEHHBIE CPEJICTBA KOMAHIHOM CTPOKH 3a TIpeIesa-
Mu cemeiictBa Unix, u3BumHuTE, HE BOAATCS. TaK y»K MOy IUJIOCH.

HpI/IqI/IHa ‘{eTBépTaH — InegarormveckKasd

Ecnu cpey y4eHUKOB, IMBITAIONIAXCSI OCBOUTH IPOIPAMMUPOBAHUE B HEUEJIO-
BEYECKUX BUHIOBBIX YCJIOBUSIX, BCE 7K€ OKAXKETCs OYIYIIMIi TPOrPaMMUCT, CTPAII-
HbIE IICEBJIO- U HEJOIPOIPAMMbI, KOTOPhIE €r0 3aCTABJISIOT IIUCATh — Yallle BCEro
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B Kakoi-HuOyIb Oe3HaIé:KHO MEPTBOI cpene Bpoxe Turbo Pascal, imbo BooGIe
B TaKoil cpejie, KOTOpasi MpeHA3HAYCHA, CHEIUAJIBHO JIJI ODYUEHUsI U «XKUBO»
HUKOT/[a, COOCTBEHHO NOBOPs, He ObLIa, — O9YeHb OBICTPO MEPECTAHyT TAKOTO CyOb-
€KTa YJIOBJIETBOPSTH, U €My 3aX0UYEeTCs YEro-TO HACTOMAIIEro. Y UUTeb BP JIU
CTaHeT 0ObSICHSTDH IPOJIBUHYTOMY YIEHUKY, KaK ITICATh OKOHHBIE TTPOIPAMMBI TTO/]
Windows (60JIbIITHCTBO yUuuTe el He YMEIOT 3TOT0 CaMH ), HO OY/IyIIEro mporpam-
MHUCTa TaKUEe MeJIOYU HE OCTAHOBAT. B34B B PyKHU HEPBYIO IONABIIYIOCSH KHUXKKY,
OH OCBOUT PUCOBAHUE OKOIIEK CAMOCTOSITEIHHO.

B HekoTOpBIX (yBBI, JOBOJLHO PEJKKUX) CIIydasX JazKe 3TO HEe CMOXKeT ero Uc-
[IOPTUTH, U Yepe3 HECKOJIbKO JIET TaKOH YUYEHUK, Ha CAMOM JieJie TTPUPOXKIEHHBII
[IPOTI'PAMMHUCT, CTAHET IPAMOTHBIM U MATEPBIM CIIEIOM, 38 KOTOPOIO IepeIepyTcs
paborogaresnu. JIomgum Takoro KJjacca, Takue, KOro ¢ MpaBUIbLHOTO IIyTH HE CBOPO-
TUT HUKAKOH yUINUTe/J b U HUKAKON MUHUCTD 00pa3oBaHUsl, peajibHO CYIIECTBYIOT;
0oJIbIlle TOTO, HA ITUX YHUKYMaX JEPXKUTCsI BCsi COBpeMeHHasi wHjycTpusi. [Ipo-
GsieMa B TOM, 9TO TAKUX JIOJEH OYeHb, OUY€Hb, 04eHb MAJIO.

lopaszno yare HAbIIOMAETCS COBEPIIIEHHO MHAsl KAPTUHA: HAYAB C PUCOBAHUSI
OKOIIEK, HOBUYOK HEOOPATUMO TPABMUPYET COOCTBEHHOE MBIILJICHUE, ITOCTABUB
MUD € HOT' Ha TOJIOBY: OOIyMBbIBATH IPOTPAMMY OH HAYMHAET HE C IPEIMETHOM
obJtacT, a ¢ 3JeMeHToB rpaduaeckoro narepdeiica, oHn ke (Tounee, o6padboTIn-
KU UX COOBITHIT) CTAHOBATCS CBOCOOPA3HBIM CKEJIETOM JIIOOOM €ro mporpaMMel, Ha
KOTOPbIE HABEIUBAETCS «MsICO» (PYHKIMOHAJILHOCTH. [lepcriekTuBa Takoro meii-
CTBUSI, KK, HAIIPUMED, CMEHA HCIO/Ib3yeMOil OUOJIMOTEKN BUJZKETOB, TPUBOJIUAT
TaKOro MPOrPAMMUCTA B Y2KAC, BHEIHE BbIPAXKAIOMIMiicsa (ppa3oil «4To BbI, 3TO
COBEPIIEHHO HEBO3MOYKHO, [IPOTPAMMY JIJISt STOT'O IPUAETCHA HEPENCcaTh C HyJIsd»;
0 TOM, ITO BH/J] IIOJIb30BATEILCKOIO HHTEPdeEiica BOOOIE-TO MOYKHO CJIeJIATh CMEH-
MHbLM, OH Jlake TOoJlyMaTh Ooutcsd. Takue JIIOAM YACTO MPUMEHSIOT COBEPIIEHHO
deepuyeckyio TEXHUKY, KOTOPYIO OoJiee TPAMOTHBIE IIPOI'PAMMUCTBI B ITyTKY Ha-
3bIBAIOT «PUCOBAHUEM Ha 0OpaTHOI CTOPOHE dKpaHa» — KOIJa He XBaTaeT obpa-
OOTUYMKOB COOBITHI, B JUAJIOTOBOM OKHE CO3IAETCST HEBUIUMBII (') rpaduIecKnit
00BEKT, Yepe3 KOTOPBIN JApyrue o0beKThl 0OMEHNBAIOTCS HH(MOPMAIIAEH.

B HBIHENTHUX YCJIOBUSX TaKOH MPOrPAMMUCT OKAXKETCsI BIIOJIHE BOCTPEDOBAH,
6oJIbIlle TOTO, eMy JaxKe OYIyT IJIATUTH HEIJIOXYIO 3apILIaTy; OJIHAKO OH HUKOLJIA
HE MMOUMET, 4mMo OH B JIEHCTBUTEILHOCTH IOTEPS/I U HACKOJILKO 00JIee NHTEPECHOM
Moria Obl ObITEH ero pabora, eciiu Obl B CBOE BpeMsI OH HE CXBATHUJICA 32 ITPECTIOBY-
ThI€ OKOIIIKH.

VBbI, OOJIBITMHCTBO y4uTeseil U IpernojasBaresieil ¢ ynopeTBOM, JOCTONHBIM
JIydIIero PUMEHEHNUs, IIPOJ0JIZKAET UCII0JIB30BaTh B y4eOHOM IIPOIECCe KOMIIBIO-
Tephl mof yipasiaenuneM Windows; Ha camMoM fiejie OOBIMHO TIPU 9TOM YUICHUKOB U
CTYJIEHTOB y4aT mporpammuposars mox MS-DOS — ror cambrit MS-DOS, o koto-
pPOM ceifdac, CIIyCTs YeTBEPTH BEKA ITOCJIE €10 OKOHYATEIHHOM CMEPTH, TaKe BCIIO-
MUHATh KaK-TO HEJIOBKO. B Takux ycjoBusXx JiioOble apryMeHThI, BbICKA3bIBaeMble
B 10OJIb3Y coxpanenus Windows B KadecTBe CUCTEMBbI HA YI€OHBIX KOMITLIOTEPAX,
3aB€JIOMO OKA3bIBAIOTCS JIMIIL OTTOBOPKAMHU, a peajbHas IPUYMHA 3]1eCh OJHA:
UPPAIMOHAJILHBII CTpax IepeJi OCBOeHreM Bcero HoBoro. Windows He rojgurtcst Ha
pPOJIb y4UEOHOIO MOCOOUST; ITPOJIOJIZKATD UCIIOJIb30BATH 3TY CUCTEMY [PU HAJUIUU
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3aBEJIOMO JIy9IIUX (IPUYEM JIyUIIuX 110 6cem mapamerpam; Windows He umeer ab-
COJIIOTHO HUKAKUX JOCTOMHCTB B cpaBHeHnu ¢ Unix-cucreMamu) aJbTepHATUB —
9TO, MAT'KO TOBOD#, cTpaHHo. 15 yesioBeka, B3ABIIETOCS yIUTh KOI'O-TO IIPOIPaM-
MUPOBAHUIO, HE JIOJIZKHO OBITH IIPOOJIEMOI OCBOEHNE HEIIPUBBITHON OIEPAITNOHHOMN
CcpeJibl.

A3bIK oripeaeJjisdeT MbIIIIJIEHue

Kpowme omeparumonuoit cpebl, HUCIOAB3YEMON s OOydeHUs, BarKHEHIITYIO
POJIb UT'PaeT TaKKe BLIOOD sI3bIKOB IIporpaMMupoBanus. Bpemena Beiicuka ¢ mpo-
HYMEPOBAHHBIMU CTPOKAMMU, K CYACTHIO, IIPOIIIN; HO 4aCTO (OCOOEHHO B CIEIIIKO-
JIaX) BCTPEYAeTCsi MPOTHBOIOJIOKHAs KpaiiHOCTh. HecocrosiBimecst mporpaMMu-
CTBI, PEIIUBINUE TOPOOOBATE cebs B POJIH IIKOIBHBIX yAUTeel, «00y4daioTs HU B
16M He TOBUHHBIX MKOJBHUKOB «IIPOMeCCHOHAILHBIMY SI3bIKaM, TAKUM Kak J[2Kka-
Ba, C# u naxke Cu-++. KoHe4HO, MSITUKIACCHUK, KOTOPOMY B MO3IU 3aIlUXUBAIOT
Cu-++ (peasbHBIil cilydail B peajibHO CYIIECTBYIOINIEM YIeOHOM 3aBeJIEHNN ), B Pe-
3yJibTaTe He MOMMET abCOIOTHO HUYEro, Pa3Be U4TO 3allOMHUT «BOJIIIIEOHBIE CIIOBaY
cin u cout (KaK pas 3To K peajbHOMY IIporpaMmupoBannto Ha Cu-+-+ oTHOIIEHHe
UMeeT BECbMa COMHUTENIBHOE ), HO TAKUM «I€HHAJbHBIM YUUTEIsIM» BO3MOXKHOCTH
ayJINTOPUN COBEPIIIEHHO HE yKa3, TeM 0oJiee ITO crocoObl KOHTPOJISI, ECTECTBEHHO,
BBIOMPAIOTCS TaKue, IPU KOTOPBIX YIEHUKHU 0e3 0CODBIX MPOOJIeM «IIPOCKAKNBa-
I0T» KOHTPOJIbHBIE PAOOTHI U APYTHUE «IIPEISITCTBUS», TaK HUYErO W He MOHAB U3
BBIJAHHOIO UM MaTepuaJia. MHe BCTpedasuch IMIKOJbHUKY, He NOHUMAIOWUE, 40
MAaKoe YuKA, HO TIPU ITOM TOJIyUAOImue y ceOs B MIKOJIE MSITEPKU 110 HHPOPMA-
THKe, T7ie uM «1pernogaior Cu+—+».

YaurensiMm Takoil KaTeropum BoOOIIE, Cy/d 110 BCEMY, BCE JIO JIAMIIOYKHU: B
Cu-++ wucrnonbsyercss oubsmoreka STL, a 3HauUT, HATO PACCKA3bIBATH yIEHU-
kam STL; pasymeercsi, masnbine vector’a u 1list’a obydeHre HUKOIIA HE 3aX0/UT
(kak pa3 91U JiBa KOHTeiiHepa, moxkaJyii, camble Gecriosiesnubie u3 Becero STL), Ho
caMoe MHTepecHOe, UTO VIeHHKH, pa3yMeeTcs, TaK W He IMOHUMAIOT, O I€M HJIET
peun. B camom gese, Kak MOXKHO OOBSICHUTDL Pa3HUIly MeXKJIy vector m list
Y€eJIOBEKY, KOTOPBIfI HUKOTJIA B YKU3HU HE BUJE HU JUHAMUYECKUX MaCCUBOB, HU
CIIUCKOB U BOODIIE HE MOHNMAET, 9TO TaKoe yKazaresb! Jlnsg Takoro yuenunka list
OTJIMYAETCS OT Vector TeM, 4TO B HEM HeET YJ00OHOU OlepaIuy WHIEKCHPOBAHUS
(mouemy eé Tam HeT? Hy, HAM YTO-TO O0'bSICHSIIN, HO 51 HUYEro He IIOHsLI), TaK ITO
BOOOIIE-TO BCerja HaJI0 UCIOJIh30BaTh vector, Belb OH ropasno ymobunee. Uro?
Jlobapienne B Hadaj0 u B cepeuny? Tak OHO U Jijisi BEKTOPA €CTh, KAKUE MPO-
osiembl. Hy nma, Ham ropopmiin, 9ro 310 «HEI()GEKTUBHO», HO Belb paboraer xKe!
[TepeyauTs TaKOro yueHWKa IPAKTUIECKH HEPEAJHHO: TOMBITKY 3aCTABUTE €r0 CO-
3/1aTh OJIHOCBSI3HBIN CIIMCOK BPYYHYIO 0OpeUYeHbl Ha IIPOBAJI, BEJIb €CTh ke list, a
TYT CTOJILKO HEHYKHOro reMoppost! CobCTBEHHO TOBOPsI, BCE: €CIU HaIlleMy oby-
qaemoMy jsianu B pyku STL panbIie, yem OH OCBOWJI JMHAMUYECKHUE CTPYKTYPbI
JIAHHBIX, TO 3HATH OH WX YK€ He Oy/eT Huko020a; IyTh B CEPHE3HOE MPOrPAMMU-
poBaHue eMy, TaKuM 00pa30M, 3aKPLIT.
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He menee wacTo BeTpedaeTcst U JIPYyroil BApUAHT: YUUTH MBITAIOTCS, CY/s 110
BeeMmy, wucmomy Cu (TOMy, KOTODbIi 6€3 IJIFOCOB), TO €CTh HE PACCKA3BIBAIOT
HU KJ1acchl, B KoHTeiiHepsl, Hn STL (4To, B 001eM, IpaBHIIbHO), HI CCBUIKH, HO
[P 9TOM HEBECTHb OTKYJA BHICKAKUBAIOT cin/cout, Tui bool (KOTOpOFO B YUCTOM
Cu orpoisich He 6bLIO), CTPOYHBIE KOMMEHTAPUK 1 Tpoune npuModku u3 Cu+-+.
OObsicHeHue TYT JOBOJBHO Tpocroe: crapanusmu Microsoft ¢ ux VisualStudio
B CO3HAHUU BUHJOBBIX MPOrPAMMUCTOB, OCOOEHHO HAYUHAIOIINX, PA3HUIA MEXK-
gy auctbiM Cu u Cu++ BpeMmeHamu coBceM TepsieT odepranus. B mupe Unix c
9TUM BCE TOPA3/I0 JIYUIe: BO BCAKOM CJIydae, 3TU JBA COBEPULEHHO PAZHLLL ST3bI-
Ka HUKTO HE IyTaeT; HO, KaK y»Ke NOBOPHUJIOCh, Unix B HaIlleil IKoje ITHEM ¢
OrHEM He HAUJENIL, YIUTes MPEIINOYUTAIOT JIATUTH FOCYIAPCTBEHHbIE JEHBI'U
3a KOMMepYecKnii codT, 6GOPOThCS ¢ BUPYCAME IYTEM €yKeHeJIeJIbHOI IepeycTa-
HOBKH BCEX KOMIILIOTEPOB (OISITH YK€ peaJsibHasi CUTyalldsi B PeaJibHOI IIKoJIe),
YPOJIOBATH MO3TU yUIEHUKOB, JIUIIb Obl TOJBKO HE U3yYaTh HUIErO 3a IIPEJesiaMu
MelHCTpuMa.

Brpouewm, maxke anctoiit Cu B KadecTBe MEPBOTO A3BIKA MPOTPAMMIPOBAHUST —
9TO OTKPOBEHHBIN HOHCEHC. DTOMY €CTh JOBOJIBHO MPOCTasl TEXHUIECKasT IPUIN-
Ha: K n3y4deHuo Cu Hy>KHO MO/IXO/IUTh, y>Ke MOHUMAas yKa3aTeJin U yMes
C HUMHU 00paMIaThCsl, B IPOTUBHOM CJIyYae Ha [IEPBOM K€ 3aHsITHH, YTOOBI IIPO-
4UTATH YTO-HUOY/b C KJIaBHATYPbI C HOMOIIBIO scanf, norpebyercss IPUMEHUTH
OIepaIIo B3SITHS ajpeca, HO MPU 9TOM OObSICHUTH, UTO 3TO 3a 3BEph, BbI Ha-
YUHAIOIIEMY HEe CMOXKeTe — 3TO BOOOIIE MPUHIMIINAIBHO HEBO3MOXKHAS 3a/1a4a,
U HUKaKWe 3aKJIMHAHUS He TOMOTyT. Pabora ¢ yKazaTeasMu KayKeTCs IIPOCTO
TOJIBKO T€M, KTO JIABHO M IIPOYHO YMEET C HUMU O0PAIATHCS, a JJisd OOJIBITUHCTBA
HOBUYKOB yKa3aTe/Il — 3TO OIPOMHBIN U TPYIHOIPEOI0IMMEIH 6apbep. Ilonbirku
00yuarh s136iKy Cu Jirojieil, He yMeIIuX 00paIiaThecs ¢ yKa3aTe/siMA U apecaMi,
cpoJiHu HEOE3BI3BECTHOMY HPHUHITUITY BOCIIUTAHUS Yepe3 0TOOP: KTO BBIILJIBIBET —
MOJIOJIET], KTO YTOHYJ — TeX He KAJIKO. DTy HPODJIEMY JIIOIN CKJIOHHBI HeJI00IIe-
HUBAThH 110 IPUHIUIY «KaK-HUOY/Ib IPOPBEMCSI», HO TAKOE IIAIKO3aKHIaTeIbCTBO
BCerJa 3aKaHIMBAETCsT OJIHAM U3 JIBYX: JJUOO YIEHUKN TaK HUIErO U He TOHUMAFOT,
a IporpamMMy B MTOre BOCHPUHUMAIOT KaK CBOEOOpa3HOe 3aKJMHAHUE (IIPH 9TOM
[IPEIoIaBaTeb 38 HEMMEHUEM JIyUIIIero IpocTo uzHopupyem ceit dpakT, J0BOJIb-
CTBYsICH Te€M, ITO 00ydYaeMble KaK-TO TaM UCXUTPSIOTCS BBIMOJIHATEH IPOCTEHBKHUE
3aj1aHus ); MO0 HpenojaBare/ib «3abusaer> Ha usydenue uncroro Cu u HaunMHA-
eT NPUMEHSITD JIJIsi BBOJIa-BhiBOJia cin/cout u3 Cu++. HeusBecrHo, uro us sro-
ro XyzKe: B IIEPBOM CJIydae Mbl BMECTO HPOrPAMMUCTOB UMEEM JIPECCUPOBAHHBIX
00€3bsIHOK, JIazKe He IBITAIONINXCS 381y MbIBATHCSI HAJ| IIPOUCXOJSIIM (¥, ITO CO-
BCEM ILJIOXO0, YBEPEHHBIX, UTO IPOrPAMMUPOBAHUE TAK U JIEJAETCs ), BO BTOPOM K€
YUIEHUKHU B UTOTe HEe MOHUMAIOT, UTO €CTh TaKo# s3blK CHM U 4TO BOOOIIE-TO 3TO
COBEPILIEHHO He TO ke camoe, 9410 Cu++.

Ectb n BrOpas npuunua megomyctuMocTr Cu B POJTH TIEPBOTO SI3BIKA JJIT 00Y-
YeHUsI. DTy MPUIUHY HE CTOJIb IIPOCTO OOBSICHUTD, XOTSI OHA B JEHCTBATEIHLHOCTH
HAMHOI'O BakKHee, 4eM IPobJIeMbl ¢ yKasaTeasiMu. Tak, JIMIHO s BCerja yTBep-
xkpag, 9aro Cu B PO/ MEPBOIO sS3bIKA HEOOPATHMO TPABMUPYET MbINLJIEHUE, HO
[IPA 9TOM BBIHY?K/IEH HPU3HATH, YTO BHATHO CHOPMYJIUPOBATH HPUUUHBI ITOTO
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CMOT JIUIIb J[Ba, WJIM TPU I'OJla Ha3a/l, KOIJia IepBble TOMa IMEPBOr0 U3JIAHUS ITOM
KHATH OBLIN y?Ke HAIUCAHBI ¥ U3/IAHDL.

B Cu, kak m3BeCTHO, HET HMPOTIEIYP, TOJbKO (DYHKINH, & BCE IIITATHBIE» CIIO-
CO6BI N3MEHEHUA 3HAYCHU A HepeMeHHOﬁ, HavYnHagd OT IIPHUCBaBaHUA 1 3aKaHINBaAd
MHKPEMEHTAMHU U JeKPEeMEeHTaMMU, [IPEJICTABIISIIOT co00il apudmemuneckue onepa-
YUU, KOTOPBbIE CAMU MOT'YT BXOJUTH B 00JIee CI0XKHBbIE BhIpaXKeHUs. B Takux yc/io-
BHUSX cyry6o (bopMaJibHO JII000e JIeiicTBIE IPEBPAIIAeTCsI B nobouwHbil adderm
(anrt. side effect), a mockoabKy Cu — sI3bIK BCE-TAK¥ B OCHOBHOM HMMIIEDATHB-
HBII, TO €CTh BBIIIOJIHEHUE ITPOTPAMMBI Ha HEM COCTOUT U3 JEHCTBUIL, MOJIyYaeTCs,
4T0 BbIoJiHeHHe nporpaMMbl Ha Cu cocrour (menmkom!) u3 mobounbix adhdex-
ToB. HeMypeHo, 9T0 B TaKUX YCJIOBUSIX JIIOIU MOMPOCTY 3a0BIBAIOT CMBICJI CJIOBA
«110609HBI». COBpeMEHHBIE TTPOIPAMMUCTBI B OOJIBITUHCTBE CBOEM JIHOO BOOOIIE
HE TIOMHSIT TEPMUH «II000YHBIH 3D PEeKT», TUOO0 YBEPEHDI, YTO TAKOBLIM SIBJISICTCS
J060e Moudunupyromniee (B repMuHax (byHKIIMOHAIBHOIO IPOrPAMMUPOBAHUST —
«paszpyIawliees ) JeficTBre, BBIMOIHAEMOE B JIIO0OI IporpamMmme Ha JTI0O0M sI3bIKE.

B pmeficTBuUTE/IEHOCTH 9TO KATErOPUYECKHM HE TaK; HAIIPUMED, B IIPOrpaMMax
na Ilackasie mobouHBIX 3PHEKTOB OOBLIYHO TOYTU HET, UX TaM MOXKHO CO3AThb
TOJIBKO TPEJHAMEPEHHO — HaIMCcaB (DYHKIWIO, JEJIAIONIYI0 UTO-TO eIg, KpoMe
BBIYUCJICHUsT Pe3yJibTara, HO Takue (pyHKIIMU TaM He B IIOYETe, BeIb IJId 060c00-
JIEHWSI ITPOU3BOJILHBIX HAOOPOB AEHCTBUI CyIIECTBYIOT IIPOIE/LY PbI; IPUCBAMBAHIE
TaM — OIEepaTop, a He OIllepallusi, TaK ITO U OHO, eCTECTBEHHO, HUKAKUX ITOOOTHBIX
3¢ddeKToB He mojapasyMeBaeT. B cBOEM HMCXOTHOM cMbICe TOOOYHBIN 3¢ deKT
MO>K€T BO3HUKHYTHb TOJIBKO ITPU BBIYUCJIEHUN BBIPA>KEHUSsI, I 9TO OYEHD
BaYKHO: MTOOOTHBIN 3 PEKT — 3TO MPOU3BOIBHOE U3MEHEHNE, KOTOPOE ITPONUCKOINT
[P BBIYUCJICHUH BBIPAYKEHUsT U MOYXKET OBITh IT032Ke KaKUM-TO 0Opa3oMm obHapy-
KeHo. Eciin e IMHCTBEHHOE, ITO TTPOUCXO/IUT P BBIUYUCIEHUU BBIPAYKEHUSI — ITO
[OJIyYeHUe ero pe3ysbrara (3HaUeHMHsl ), TOBOPSIT, YTO TaKoe BbIpaykeHue (TouHee,
ero BbrancsieHne) mobodHerx addexrros He nmeer. Korma ke Hekoe eiicTBue 3a-
JaETCsI ONepaTOPOM WU WHOI KOHCTPYKIHEH s3bIKa, HE MMeIOIeil OTHOIIeHU
K BBIYHCJICHUIO BBIPAXKEHUI, HU O KAKUX HMOOOYHBIX 3ddekTax BOOOIE HE MO-
»Ker uaru pedn. Ilyranunia 3/1ecb BO MHOIOM 0OYCJIOBJIEHA PACIPOCTPAHEHHOCTHIO
sa3bIKOB Cu u Cu+-+ — Jiy1s HUX, KakK " JJIs si3bIKOB (DYHKITHOHAJIBHOTO [IPOIPaM-
MEpOBaHUs, J11060e MoauduImpyomiee (eciau yroJHo, «paspylialiees ) JeiicrBue
B CAMOM JIeJIe OKa3bIBAETCA MOOOUHBIM 3D PEeKTOM.

Dr1u (kaK OyaTo OBl YUCTO TEPMUHOJOIMYECKIE) KA3yChl HE CTOMT HEJIOOIEH-
BaTh. JaBaiiTe IPUIIOMHNM H3BECTHBIN KarKJIOMY IPOTPAMMUCTY, HMUIIYIIEMY Ha
Cu, npuMep «UCTHHHO CHUIITHOI'O» KOIa — XPeCTOMAaTHHOE KOIMPOBAHUE CTPOKH:

while((*dest++ = *src++));

Ha PDP-11, rue ucxoano nosisuiicst Cu, 9Ta KOHCTPYKIIUST TPAHCIUPOBAJIACH B O
HY MAITUHHYIO KOMaHIy, 9TO OObICHSET U JaXKe B OIPEJIEIEHHOM CMBICJIE OIPaB-
JBIBAET TOsiBJIeHNEe Takoro pebdyca; no PDP-11 — 510 yxke ucropus, ga u BooOIe
npejioykerre nmucarh Ha CH Tak, YTOOBI HOJYUIAINCH OIPEIeJIEHHBIE MAITUHHbIE
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KOMAH/IbI, HECKOJIbKO COMHUTETLHO — He IIPOIIIE JIU TOT/IA THCATH Ha sI3bIKE ACCEeM-
6sepa. OHako 00bsicHUTD TOKJIOHHUKaM CH, noyemy Tak IMHUCATb HE CJEyeT, Ya-
CTO OKA3BIBAETCS CJIOYKHEE, YeM MOXKHO OBLIO OBI 03KUIATE. [IpaBUIbHBIN OTBET Ha
BOIIPOC «ITOYEMY», PadyMeeTcs, Oy/IeT OmupaThCcs Ha HEXKEeIaTeIbHOCTD TOOOTHBIX
3 dEeKTOB, HO HAI ONIIOHEHT MOXKET 3asBUTDL, UYTO BCe 3TU MOOOUHLIE 3P PEKTHI
BCE paBHO HUKY/A HE JIEHYTCs, UX OyJIeT POBHO CTOJILKO K€, KaK ObI MbI 9TO KOIIU-
pPOBaHMe CTPOKHU HU JleJTAIn — U 6 mepmunar azvka Cu oH okaxercs (¢ cyrybo
bopMasIbHOI TOUKM 3pEeHNsi) COBEPIIEHHO HpaB4. Mo2KHO TOIBITATHCS 00 bLIICHUTD,
410 1060UHbIE 3PDEKTHI AKOOBI «OBIBAIOT PA3HbIE», U ITO JEHCTBUTEILHO TaK —
cpesu Bcex 10D0YHBIX 3 (PEKTOB MOXKHO BBIJEIUTh TaAKUE, KOTOPHIE OKA3BIBAIOT-
cst 1obouHbIMU 3ddeKTaMu TOJIBKO B cuily ycTpoiicTBa s3bika Cu, a Ha Jpyrux
A3bIKaX TAaKOBBIMU 6bI HE 6bIHI/I... BOT TOJIBKO Ha 4YeJIOBEeKa, KOTOprf/i «JIyMaeT
Ha Cu», m0I00HBIE PACCYKACHUsI HUKAKOTO JefCTBUS HEe BO3LIMEIOT. Bo3bMy Ha
cebst CMeJIOCTh YTBEPKIATh, UTO HEDE3bI3BECTHAS «CHUIMTHOCTH NOJIOBHOI'O MO3Tay
KaK pa3 M COCTOUT B BOCIPHUSTHHU MOOOYHBIX 9(P(EKTOB KaK Iero-To camo coboit
Pa3yMeIoNIerocsi, a caMoro TepMUHa, «IT0D0UHBIN 3PDHEKT» — KaK He UMEIOIIEro
HUKAKOU OTPUIATEIbHOI KOHHOTAIIAN.

HecmoTpst Ha BCE ckazaHHOe, n3ydarh 136K CU U HU3KOYPOBHEBOE IIPOrpaM-
MupoBanue Heobxonumo. [Iporpammucra, ne 3naomero Cu, OCMbICJIEHHBIE PADO-
TOJATETN BPSIT JIM BOCIIPUMYT BCEPBES, Maxke ecan mucaTh Ha Cu OT KaHaumaTa He
TpedyeTcst, 1 TOMY €CTh IMPUINHBI. JeJI0BEeK, He UyBCTBYIOIIUI Ha yPOBHE IIOI-
CO3HAHWS, KAK KOHKPETHO KOMITBIOTED JEJAeT TO WJIM 9TO, IMOIPOCTY HE MOXKET
[ACATH KAYECTBEHHbBIE IPOI'PAMMBI, CKOJIb OBl BLICOKOYPOBHEBBIE SI3BIKU ITPOTIPaM-
MUPOBaHUS OH HU HCIIOJIb30BaJl. V3y4uaTh a3bl B3aUMOJIEHCTBUSA C OIEPAIMOHHOMN
cucreMoit Toxke Jrydiie Beero Ha CH, BCE 0CTaIbHOE He JaéT TOJHOTHI OILYIIEHH.

HeobxomumocTs uzydenust Cu, ecjiv TAKOBYO ITOCTYJINPOBATD, BO3BPAIIAET HAC
K 1mpobisieme ykazareseit. OcBouTh UX HYXKHO 110 Hadajga udyderus Cu, m Jjist
9TOro TpebyeTcst KaKoii-To sI3bIK, B KOTOPOM &) €CThb yKa3aTesd, IPUIEM B IOJI-
HBII pocT, 6e3 BestKoil cOOpKH Mycopa; 6) 6e3 ykaszaTeseil MOXKHO OOXOAUTLCH,
oKa 00y4JaeMblil He OKaxKeTcst 6oJiee-MeHee IOTOB K UX BOCIPHUATHUIO; U B) HAYAB
HCIIO/TB30BATh YKA3aTeu, 00yIaeMblil PACIIUPUT CBOM BO3MOYKHOCTH, TO €CTh B
yKazaTessX JOJKHA ObITh peasibHas IIOTPeOHOCTh. 3aMeTuM, 6e3 MOCJIeHETO Tpe-
OoBaHUsI MOXKHO OBLIO OBI ucHob30BaTh Cu++ B cesiske ¢ STL, HO BRIOpOCHTH
3TO TpebOBaHME HEJIb3s, BBIIIE MBI y2Ke 00CYXKIaju, 9T0 OyIeT ¢ HAMUHAIOIINAM,
€CJIU JIATh €My B PYKU KOHTE€HHEPBI PaHbIIEe HU3KOYPOBHEBBIX CTPYKTYD JAHHBIX.
A BOT BceM TPEM MyHKTaM OJITHOBPEMEHHO Y/IOBJIETBOPSIET TOMBKO [lackass; aToT
SA3BIK II03BOJISET IOJONTH K YKa3aTessM IIJIABHO U WM3JIaji, HEe UCIOJIL3Yyd U He
BBOJIsI X JIO Te€X IOp, MTOKa YPOBEHb 00y9IaeMOro He CTAHET JJIsT 9TOTO JOCTATOU-
HBIM; B TO K€ BpeMsl C MOMEHTa WX BBeJeHUs yKasareju B llackasie mposiBISIOT
IIPAKTUYECKN BCE CBOUCTBA <«HACTOAINIUX» yKa3aTesel, 3a MCKJIIOYEHHEM pa3Be
4qro ajzipecHoit apudmeruxu. [louck npyroro si3bika ¢ aHAJOIUIHBIMUA BO3MOXKHO-

‘Ha camom gneste ouH 10GOUHBIH 9(DMEKT U3 TPEX MOKHO «CIKOHOMHTB», HO 9TO YK€ He
CTOJIb CYIECTBEHHO M K TOMY 2K€ MOXKET (XOTsl M He 00A3aTe/IbHO) puBecTn K norepe 3dhdex-
THUBHOCTH.
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CTSIMH 110 U3YYEHUIO yKa3aTeJell 0Ka3aJcss 6e3pe3y/IbTaTHbIM; [IOX0XKE Ha TO, 9TO
[TackaJro TpoCTO HET AJBTEPHATUBEI.

C apyroit CTOpOHBI, eC/TU MBI paccMaTpuBaeM udydenne Ilackasis Kax moaroro-
BUTEJIbHBIN 9Tan nepes, Cu, MOXKHO JJjIsl 9KOHOMUN BPEMEHU OCTABUTD 38 KaJ[POM
YacTh €r0 BO3MOXKHOCTEl, TaKUX KaK THII-MHOXKECTBO, OIIEpaTop With M BJIOXKeH-
Hble noarporpaMMbl. CreyeT MIOMHUTE, 9TO IEIbI0 U3YIEeHHS 3eCh SIBJIAETCA He
«a3bIK Ilackanby, a npoezpammuposarue. HeT coBepIieHHO HUKAKOIO CMBICIA B
HACTONYINBOM BIAJIOJIMBAHUE yIEHUKY (POPMAJIbHOINO CHHTAKCHUCA, TAOJIUI IIPUO-
PUTETOB ollepaluii 1 Ipodeil 1o 106HO epYHIBI: HA BBIXOE HAM HYKHO IIOJIYYUTh
He anarue A3vika Ilackans, KOTOPBIil, BOSMOXKHO, YIEHUKY HHKOIIa OOJIbIIE He II0-
HaI00nTCsA, 8 yMEeHHe MIcaTh IporpaMMbl. Hanbostee BbIcCOKnME OapbepamMu Ha ITy-
TH yUeHUKa 3/IeCh OKa3bIBAIOTCS, BO-TIEPBBIX, BCE Te YK€ yKa3aTeJsu, U, BO-BTOPBIX,
pPeKypcHusi, ¢ KOTOPOH TOXKe MOXKHO HayduThCsl paborarh Ha mpuMepe Ilackasis.
Ormerum, aro mojayab CRT, HexHo si06uMblil HammmMu negaroraMu (HacTOJBKO,
9TO CaKpaMEeHTaJIbHOE «uses Crt;» JacTO MOXKHO YBHJETH B IIpOrpaMMax, He HC-
[OJIB3YIOIIIX HIKAKIE BO3MOXKHOCTH M3 HETO, TPHYIEM Jlazke B yaebHuKax ), Bo Free
Pascal’e nmox Linux u *BSD sameuarennHo paboTaeT, O3B0 CO34aBATEL II0JI-
HOSKpaHHbIE TepMHUHAJbHBIE TporpaMMbl; Ha CH 3TO cIejiaTbh ropasuo TpyLHee,
Jaxke MMpodeccroHay OOBIYHO TpeOyeTcsl HEeCKOJIBKO JIHel, 4ToObI Hojiee-MeHee
pazobpaTbcst ¢ GUOIMOTEKOM ncurses.

[Tpumenenue Ilackasst 3a0qH0 cHEMAaET U MPodaeMy ¢ mOOOYHBIME S deKTa-
mu. [IpucBamBanme 3716Cch — 9TO OLEPATOP, a HE OIEePaIys; MEXKIY (PYHKIUIMU
U TPOIIeyPaMH IIPOBEAEHO YETKOE M HEJIBYCMBICJIEHHOE Pa3/Invne, IPUCYTCTBYET
OTJIEJILHBIN 0nepamop 6u1306a, Npouedypovt, TaK 9TO MporpammMa Ha Ilackase MoxkeT
OBITH HamcaHa BooOIIe 6e3 eanHoro mobounoro addekra. K coxkagennio, nMmero-
[IAEeCs PeaIn3allil pa3pyIIaioT 3TOT ACIEKT KOHIENTYAJIbHON YUCTOTHI, TO3BOJISISI
BbI3bIBATH (DYHKIMH paju 10609HOro 3dderra (B ncxoaHoM BUPTOBCKOM [lacka-
Jie 9T0 OBITIO 3AIIPEITIEHO) U BBOSA TEBIH PsiJi OMOIMOTEIHBIX (DYHKITUIT, MMEIOIIIX
mo60vHbIE 9(PHEKTHI; HO €CJIN IIOHUMATDH, B KAKOM HAIIPABJIEHUH CJIEIyeT IBUTaTh-
csl, BCE 3TU HEJOCTATKU JOCTATOYHO JIEI'KO ODOMTH.

Emé omna «Hen36eKHOCTb» — 9TO IPOrpaMMHUpPOBAHUE Ha si3bIKe acceMmbiiepa.
3mech MBI BOOOIIE MMeeM HedTO, BeChbMa HAIIOMUHAIOIIee HeOe3bI3BECTHLIE B3au-
MouCKJTIoUatomue naparpadbl. C 0HOW CTOPOHBI, HA SI3BIKE acceMbJepa JIydIle
BOOOIIe HUKOTJIA U HAYErO He MMHUCATh, 33 UCKJIIOYCHUEM KOPOTKUX (hPArMEHTOB B
sIIPax OIEPAIMOHHBIX CHCTEM (HAIIPUMED, TOUKH BXOJa B 00pabOTYMKY IIPEpbIBa-
HUI ¥ BCEBO3MOKHOE YTIPABJICHUE BUPTYAJIBHON MaMITHIO) U B MPOIMINBKAX MUK-
POKOHTPOJLIEPOB. Beé ocralibHoe npasuibHeil nucarh Ha ToM xKe Cu, apdexkrus-
HOCTB 110 BPEMEHH UCIIOJIHEHUsI OT 3TOI0 COBEPIIEHHO HE CTPAJAET U Jlarke B HEKO-
TOPBIX CJIyYasgX IOBBIIIAETCS OJIarofaps ONTHUMU3AINU; IPU STOM BBIMIPBIII 10
TPyI03aTpaTaM MOXKET JIOCTHIaTh JIECSITKOB pa3. BOJIBIMNHCTBO MPOrpaMMUICTOB
He BCTPeYaeT HU OJHOM «acceMOJIEPHON» 3a1a4M 3a BCIO CBOIO >Ku3Hb. C IpyTroit
CTOPOHBI, OIBIT PabOTHI Ha S3bIKEe acceMOjiepa KBAJIU(PUITTPOBAHHOMY IIPOIDAM-
MHCTY abCOJIIOTHO HEOOXONM; B OTCYTCTBUE TAKOI'O OIBLITA JIIOIU He NOHUMGIOM,
ymo deaatom. IlockobKY Ha HpakKTUKE A3BIKH accembiiepa MOYTH HUKOLIA He
MIPUMEHSIIOTCS, €IMHCTBEHHBIM IITAHCOM MOy IYUTh XOTHh KAKON-TO OIBIT CTAHOBHUT-
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csI IEpUOJI, 00y UEeHUsI, U TIOTOMY $ICHO, YTO IIpeHeOPeYDb acceMOIEPOM Mbl HUKAK HE
MOZKEM.

B xone nsyuenus s3pika accembiiepa MOYXKHO 3a0/IHO IIPOJEMOHCTPUPOBATD,
YTO TAKOE sIJIPO OMEPAINOHHON CUCTEMBI, 3a9eM OHO HY2KHO U KaK C HUM B3aUMO-
IefiCTBOBATD; CUCTEMHBII BBI30B MEPECTAET KA3ATHCS IEM-TO MATMYECKUM, KOTJa
€ro IPUXOJIUTCH JIeJaTh BPYYHYIO Ha yPOBHE MAIIMHHBIX KOMaH 1. [IocKOIbKY 11e/1h
3/1ECh, OIIATH YKe, He OCBOEHNE KOHKPETHOTO acceMbJiepa 1 Jlaxke He IIPOrpaMMHUpPO-
BaHUE Ha ypPOBHE acceMmbiiepa KaK TAKOBOE, & MCKJIIOUUTEIBHO NOHUMAHUE MO20,
Kax Yycmpoen mup, He CJIEIyeT, Pa3yMeeTcs, CHa0KaTh YICHUKA yXKe IOTOBBIMU
6ubImoTEKAMU, KOTOPBIE CAEIAI0T 33 HErO BCIO PAOOTY, B YACTHOCTHU, 110 IEPEBOJLY
quCJIa B TEKCTOBOE IIPeJICTaB/IeHne; Ha00OPOT, HAIMCAB Ha A3bIKe acceMbJiepa po-
CTEHBKYIO IIPOrPAMMy, KOTOpasi CIUTHIBAET U3 CTAHJIAPTHOTO IMOTOKA BBOJA JIBA
quCJIa, MEPEMHOYXKAET UX U BBIIAET MOJIYUYEHHOE MPOU3BEICHUE, YICHUK MONMET
U IPOYYBCTBYET TOPA3/I0 OOJIBINE, €M €CJIU €My IMPEJIOKUATH HAIUCATh HA TOM
2Ke acceMmbiiepe ITO-TO CJIOYKHOE U PA3BECHCTOE, HO IIPU STOM IEPEBO/I U3 TEKCTa
B 9HMCJIO W OOPATHO BBLIMTOJHUTEL 338 HErO B KaKOW-HUOYIbh OMOIHMOTEKE MaKpPOCOB.
31ech XKe cJlelyeT MOCMOTPEThb, KaK OPraHU3yOTCSI TOIIPOIPAMMBI € JIOKAJTbHBIME
[epeMEHHBIME U PeKypcHsi (HeT, He Ha mpuMepe (hakTopuasia, KOTOPbIH BbICOCAH
U3 HaJbIa U BCEM YK€ HaJ0eJ, CKOpee Ha IIPUMEPE COIOCTABJIEHUS CTPOKU C 00-
pasIoM WK eIl Ha YEM-TO MOJ0OHOM), KaK CTPOUTCs CTEKOBBI (peiim, Kakue
OBIBAIOT COIVIAIEHUS O CBSI3SIX.

Konb ckopo mzydars mporpaMMupoBaHue Ha acceMOjiepe BCE PABHO MPUIET-
cst, JIOTUYHO 3TO cesiarTh do udydenuss CH, MOCKOJIBKY 9TO BO MHOTOM IIOMOTAET
HOHATD, 1ovYeMy $3bIK CH MMEHHO TAaKOB, KAKOB OH €CTh: 9TOT, MATKO IOBOPH,
CMPanHolll I36IK CTAHOBUTCA HE CTOJIb CTPAHHBIM, €CJIU PACCMAaTPHUBATDL €r0 Kak
3aMeHHUTENIb I3bIKa accembiiepa. AjipecHasi apudmMeTnka, MPUCBANBAHNAE KAK OIle-
palysi, OT/e/IbHbIE OIlePaIlii HHKPEMEHTa U JCKPEMEHTa U MHOIO€e JIPYyroe — BCE
9TO MPOITE HE TOJIHKO HOHATH, HO U PUHATH, €CJIM yXKe 3HATh K 3TOMY BPEMEHH,
KaK BBITJISIUT IIPOrPAMMHUPOBAHUE Ha YPOBHE KOMAHI IEHTPAJJILHOTO IIPOIECCO-
pa. C zapyroit CTOPOHBI, UIE Ha4amMb OOyUEeHHE MPOrPAMMUPOBAHUIO C sI3bIKA
acceMbJiepa He X0UeTCs JlaxKe 00CYK/IaTh, 9TO 3aBEJOMbI a0CYP/I.

C y4éToM CKa3aHHOI'O BBICTPAUBAETCS JOBOJIHHO OJIHO3HAYHAS IENOYKA SA3bI-
KOB JIUIsT Haua/ibHOrO o0ydenHus:: Ilackasib, si3bik accembiiepa, Cu. B a1y memnouky
B JIIOOOM MECTe MOYXKHO YTO-HUOYIL 100ABUTH, HO HU yOUPATH U3 HEE JIEMEHTHI,
HU TEPECTABJIATh UX MECTAMU, CYJIs [0 BCEMY, HEJIb3sl.

3uas Cu, MOKHO BEPHYTHC K U3y IEHUIO SBJICHUS, UMEHYEMOI0 OIE€PAITMOHHO
CUCTEMOI1, 1 €€ BOSMOXKHOCTEN € TOUKM 3PEHUS IIPOIPAMMHUCTA, CO3/IAIOIIETO 10T~
30BaTeJIbCKUE TporpaMMbl. Halll yueHuK y»ke MOHMMAET, ITO TAKOe CUCTEMHBIN
BBI30B, TAK UTO MOYXKHO PACCKA3ATh €My, KAKHe OHU OBIBAIOT, MOJIb3YsICh YPOBHEM
TEePMUHOJIOTHH, XaPAKTEPHBIM JIJIs 9TOH IPEIMETHON 00JIaCTH — UMEHHO, YPOBHEM
OTIMCAHUST CUCTEMHBIX BBI30BOB B TepMuHaX GyHKIH Cu. PaitioBbIit BBOI-BBIBOI,
yupasjenne nporeccamu B OC Unix (KoTopoe, K ¢JIOBY, OPraHU30BaHO IOPa3JIo
[pOIIE U MOHSITHEee, YeM B JIDYTUX CUCTEMAX ), CIIOCOOBI B3AMMOJIEHCTBHsI IPOIEC-
COB — BCE€ 9TO HE TOJBKO KOHIEHIUH, JIEMOHCTPUPYIOIIUE YCTPORCTBO MUPA, HO U
HOBBIE BO3MOXKHOCTH JIJ1sI BOSHUKHOBEHUSI Y yUEHIKA COOCTBEHHBIX UJIEH, BEYIINX
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K CaMOCTOSTe/IbHBIM paspaboTkam. OCBOeHHE COKETOB U HEOXKUJIAHHOE OTKPBITHE
TOr0, CKOJIb IIPOCTO IHCATH ITPOIPAMMBI, B3ANMOJEHCTBYIOIUE MEXKTy co0oil |e-
pPe3 KOMIIBIOTEPHYIO CETh, JIAET YYEHUKAM U3PSIHYIO JI03Y SHTYy3UA3MA.

B xakoii-To MOMEHT B KypcCe CTOUT YIIOMAHYTDH pa3jie/isieMble TaHHbIe U MHOT'O-
IIOTOYHOE TPOrPAMMUPOBAHUE, TIOTMEPKHYB, UTO C TPEJIaMHU JIydllle He paboTaTh,
Jlayke 3Hasi, KaK 9TO JIeJIaeTCs; WHA'Ue NOBOpsi, HAJO 3HATH, KaK paboTarh ¢ Tpe-
JaM’, XOTsI OBI JIJIsT TOrO, ITOOBI OCOZHAHHO IMPHUHSITH PEIleHre 06 OTKa3e OT UX
UCIIOIb30BaHusA. B TO ke BpeMsi JIIoO0MY KBAJIU(PUIUPOBAHHOMY MPOIPAMMUCTY
HEOOXOIMMO TTOHUMATDL, 3a4eM HYKHbI MBIOTEKChI U ceMadOphl, OTKY/1a BO3SHUKA-
eT OTPeOHOCTh BO B3aUMOMCKJIFOUEHUH, ITO TAKOE KPUTHUUYECKAsS CEKIUS W T. II.,
B IPOTUBHOM CJIydae, K IIPUMEDPY, YUTasl OIUCAHNE apXUTEKTYPhI siapa Linux nin
FreeBSD, 4enoBek mpocTo He HOAMET, 0 4EM UJIET pedb.

JI100OIBITHO, YTO MMEHHO TAaKOBa TPAIUITMOHHAS IIOCJIEI0BATEILHOCTD MPO-
rpaMMHUCTCKUX KypcoB Ha dakyibrere BMK: B mepBoM cemectpe Kypce «Ajiro-
PUTMBI U &JIFCOPUTMUYECKHUE S3BIKUA» MOJJIEPYKUBAETCS MpakTUKyMoM Ha [lackadre,
BO BTOPOM CEMeCTpe JIEKITMOHHBIN Kypc TaK W HasbiBaeTcs «Apxurektypa 9BM
U sI3BIK acceMObjiepas, a JIEKIUU, YuTaeMble B TpeThbeM cemecTpe — «Oueparu-
OHHBIE CHCTEMbl» — mpejmnosaraor npaktukym Ha Cu. Heckosibko ciioxkHee ¢
YeTBEPTHIM CEMECTPOM; KyPC JIEKIINi TaM HazbiBaeTcs «CUCTeMBbI IIPOrpaMMupO-
BaHUs» U [IOCTPOEH B BUJIE JOBOJILHO CTPAHHOI'O COYETAHUs BBEJEHUS B TEOPHUIO
dOopMaANIbHBIX FPAMMATHK U 00HEKTHO-OPUEHTUPOBAHHOI'O IIPOrPAMMUPOBAHUS HA
npumepe Cu+-+. Puckny 3asButh, uro Cu+-+ — He CJIUIIKOM YJIAIHBIN sI3bIK JIJIsT
nepsuanoro ocsoenusi OOII, na u BooOIEe 3TOMY sI3BIKY HE MECTO B IIPOIPaM-
MaX OCHOBHBIX KYDPCOB: T€ M3 CTYJEHTOB, KOTOPbLIE CTAHYT IPOMECCUOHATbHBIMU
nporpammuctamu, Cu+-+ MOryT ocBOUTH (M OCBaMBAIOT) CaMu, TOTJa KakK TeM,
KTO OyZeT paboTaTh MO POJICTBEHHBIM WJIN BOOOIIE APYTIUM CIEIUATLHOCTSM, IO~
BEPXHOCTHOE 3HAKOMCTBO C Y3KOCIEIUAJIBHBIM TPOGMECCHOHATBHBIM UHCTPYMEH-
TOM, KaKIM, HECOMHEHHO, siBJjIsieTcsT s13bIK Cn++-, He IpubaBJisieT HU OOIIEro Kpy-
ro3opa, HU MOHUMAHUS YCTPOHCTBA MUPA.

C uurarensiMu, Ha KOTOPBIX OPUEHTUPOBAHA 9Ta KHUTA, CUTYAIUS BBITJISIIAT
HECKOJILKO WHave: Te, KOMYy IPOrPaMMUPOBaHNe KAK BUJI JIeATEILHOCTH HEe WHTe-
pPEeCHO, TPOCTO HE CTAHYT €€ YNTaTh, & Te, KTO M3HAYAJbHO XOTEJ CTATh IIPOIPaM-
MHCTOM, HO IIpu 00J1ee OJIM3KOM 3HAKOMCTBE C 9TUM BUJIOM JI€ATEILHOCTH IIOMEHSLT
CBOU ILJIAHBI, CKOpPee BCero, OpocAT YTeHHEe IJe-HuOYIb Ha BTOPON-TPEThell 1acTu
U JI0 KOHIIa B JIIOOOM ciiydae He J00epyTcsi. B To ke Bpemst TeM, KTO OJI0JieeT
3Ty KHHUTI'Y IEJUKOM — TO €CThb OyJIyIuM MpodeccuoHaiaM — MOXKET OKa3aTbCs
oJIe3eH He TO ITOOB! s3bIK CH++ KaK TaKOBOI, BE/Ib €r0 MOXKHO U3YIUTD IO JTIO-
00t M3 COTEH CYIECTBYIOIMINX KHUT, 8 CKOPee TOT OCOOBIM B3IVISJ Ha ITOT S3BIK,
KOTODBIN BaIll MOKOPHBIN CJIyra BCErJa CTapaeTcd TOHECTU JO CTYIEHTOB Ha ce-
MUHApax 4eTBEPTOro cemectpa: B3mIs Ha Cu++ He Kak HA MPOMECCHOHALHBIH
MHCTPYMEHT, & KaK Ha YHUKAJIHHOE $sIBJIEHUE CPEIU CYIIECTBYIONUX S3BIKOB IIPO-
rpamMmMupoBanusi, KakuM Cu+-+ ObLI 10 TOro, Kak ero 0e3HaJIEXKHO UCIIOTAHWLIIH
aBTOPBI cTaHIapTOB. [1oaToMy Cu+-+ BXOIUT B YUCJIO SI3BIKOB, OITUCAHHBIX B TOI
KHUTE; 00 0CODEHHOCTSIX MOETO MOJIX0JIA K ITOMY SI3bIKY TOBOPUTCS B IIPEUCTIOBUH
K COOTBETCTBYIOIICH JacTH.
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Kak mcnopTuTh XOpOoONIyIo UJIel0 M KaK €€ cracTu

K coxajiennro, MeI09M U YACTHOCTH JEJIAI0T CEPUI0 TPOrPAMMUCTCKUX Kyp-
coB, npuHsaTyio Ha BMK, 6e3na16:kH0 1a/1€Koit OT coBepiieHCTBa. TaK, Ha JIEKIIU-
sIX TIEPBOT'O CEMeCTPa CTY/IEHTaM 3a4eM-TO BJIAJIOINBAIOT TaK HA3BIBAEMBII «CTaH-
naptHbIi [lackaab», KOTOPBIN IpeacTaBisieT cob0i MOHCTPA, TOJIHOTO pa3Be UTo
JJId yCTpalll€eHNsA 1 B IIPDUPOJIEC HE BCTPEYaIOMEerocd; IIpu 3TOM Ha CEMHMHapaX TexX
JKe CTYAEHTOB 3aCTaBJIsIOT mporpamMmupoBaTh Ha Turbo Pascal mom Bcé ToT xe
MS-DOS — ma MéprBoii cucreMe B MEPTBOIl cpejie, BJ0OABOK He UMEIOIIeHl HU-
KaKOT'O OTHOIIEHUsI K «CTaHJapTHOMY» llackasio, o KOTOPOM paccKa3bIBAaIOT Ha
JICKITUAX. BO.HBH_IG TOTrO, JIEKIITMU IIOCTPOEHBbI TaK, 6y,ZLTO eJIbIO ABJIdeTCsd He Ha-
YUIUThCS TPOrPAMMHUPOBATH, & U3YUIUThb B IMOAPOOHOCTIX UMEHHO s3bIK llackab
KaK TAKOBOI, IPUYEM B €ro 3aBeJIOMO MEPTBOW BEPCUU: TPATUTCS MODPE BPEMEHH
na dopMasbHOe ONKMCAHNE CHUHTAKCUCA, MHOTOKPATHO MHOIYEPKUBAETCH, B KAKOMI
KOHKPETHO 0CJIE/[0BATEJLHOCTH JIOJIXKHBI UJITU CEeKIUN onucanuii (Jirobas peasib-
HO cyIecTByforiasi Bepcust [lackajis Mo3BoJIsIeT pacCTaBUTh OIMUCAHUS B ITPOU3-
BOJIBHOI 110CJIE0BATE/ILHOCTH, U Y2K TOYHO HET HUYErO XOPOIIEro B TOM, YTOOBI,
caenys coryameHusM crangapraoro [lackass, onucbiBaTh B caMOM HadaJje Ipo-
rPaMMBbl MeMKU, KOTOPbIE OYIYT UCIIOIb30BATLCS TOJBKO B TOJIOBHOM IIpOrpamMMe,
TO €CTh B CAMOM KOHIIE TEKCTa IIPOTPAMMBbI, HO BHUJIHBI IIPU 3TOM OYIYT 3a9€M-TO
BO BCEX TPOIEIypax u (QyHKIHSIX).

Bo BTopom cemectpe pesia obcTosaT HemMHOruM Jydiine. Jlo HemaBHero Bpeme-
HU SI3BIK accembiiepa JieMOHCTpupoBasicst Toxke mox MS-DOS, To ecTs usy4dasach
cucrema Komas i 16-6utHbIx nporeccopos Intel (8086 u 80286). I[Tporpammuposa-
HUE 0] 3aBEJOMO MEPTBYIO CUCTEMY PACXOJIaXKUBAJIO CTYJIEHTOB, KYJIbTHBAPOBA-
JIO TIPE3PUTETHHOE OTHOIIEHHUE K TIPEJIMETY (¥ 9TO OTHOIIEHHE YacTO IEPEHOCUIIOCH
Ha [pero/aBaresieil).

B 2010 roxy na BMK na oxmnoMmM u3 TpEéX IMOTOKOB HAYAJICS SKCIEPUMEHT IIO
BHEJIPEHUIO HOBOW IporpamMMbl. Hajio oTaTh JIO/KHOE aBTOPaM SKCIIEPUMEHTA,
ramioft Tpyn MS-DOS onu u3 yuebHoOro mporecca yCTpaHuId, HO, K COXKaJe-
HUIO, BMECTE C OTKPOBEHHOI MEPTBEYMHON SKCIEPUMEHTATOPHI BEIKUHYJIN U A3bIK
[Tackanb, HaunHast obyuerue ¢ Cu. D10 MOTJIO OBl OBITH YCIOBHO IMPUEMJIEMBIM,
ecau Obl BCe TOCTYHAMOIINE HA MEPBBIA Kypc abUTYPUEHTHI MMeJn XOTsi Obl 3a-
YATOYHBIN OIBIT TPOrPAMMUPOBAHUS: JJIsI 9€JIOBEKA, YK€ BUJEBIIETO YKA3aTeH,
Cu He npeacras/ser 0coOLIX CJoKHOCTER. YBbI, Aaxe EI'D no undopmaruke ne
MOZKeET O6eCHe“II/ITb HaJIin4yne XOoTd 6I)I CaMbIX ITPUMUTHUBHBIX HaBBIKOB IIPDOI'PaM-
MUPOBAHUS ¥ MOCTYHAIONINX: CIATH €r0 Ha MOJIOXKUTEbHBIN 6aJIJT BIIOJIHE MOXKHO,
COBEPIIIEHHO HE yMesi MPOIPaMMUPOBAThH, HE TOBOPs YK€ O TOM, UTO yKa3aTeJIu
B IIKOJIBHYIO NMPOrpaMMy HHGPOPMATHKN (M, COOTBETCTBEHHO, mporpammy EI'D)
HE BXOISAT. BOJIBIMIHCTBO EPBOKYPCHUKOB MPUXOAAT Ha (PAKYIBTET ¢ aDCOTIOTHO
HYJIEBBIM YPOBHEM IMOHUMAHWS, ITO TAKOE IPOIPAMMUPOBAHUE U KAK 9TO BCE BbI-
rastauT; Cu CTAaHOBUTCS JIJIsi HUX [IEPBBIM B KU3HU SI3BIKOM ITPOIPAMMHUPOBAHUS,
a Ha BBIXOJIE MbI [IOJIy4aeM OTKPOBEHHYIO KaTacTpody.

MexK 1y mpoYuM, aBTOp 9TUX CTPOK MPELYIPEXKIAJ HIC0JIOIOB ITPECTIOBYTOTO
9KCIIepUMeHTa 0 mpobjieMe yKaszaTejeil, HO CJIYIIATh ero, pa3yMeeTcs, HUKTO He



[IpenuciioBue BTOpoe, METOIUYIECKOE 35

crajn. Ceityac eMy ocTaércsi JIMIIb KOHCTATUPOBATL C MU3PSIHON H0JIeil MPAIHOIO
VIOBJETBOPEHHSI, 9TO KOHIUJIOCh BCE MMEHHO TaK, KaK U JIOJ?KHO ObLIO KOHYNTH-
¢ — TpUMeHeHueM Ha 3aHATHAX 10 AKOObI «auctoMy Cuy BBOA-BBIBOJA depe3
Cin/COllt n eKeroJaHbIM BBIXJIOIIOM B BHJE€ MHOI'MX JECATKOB HOBBLIX <«IIpOr'paM-
MHCTOBY», HE 3HAIONUX, 4TO Takoe 4ucThbli Cu u BOOOINE HE IMOHUMAIOIIMX, YTO
TBOPSIT.

WHTepecHO, 9TO B KAKOH-TO MOMEHT JIEKTOPOB, UHUTAIOIIMX KypC <«ApXuTek-
Typa 9BM» Ha ocTaBIIUXCsT ABYX MMOTOKAX, UYTO HA3BIBAETCSI, IPUIIEPJIA K CTEHKE
TpeboBaHUEM MOIEPHUBUPOBATH KYPC, HO 9TO, IPSIMO CKAXKeM, HUYeMy He TTOMOT-
J10. JIeKTOphI Trop/o 3asiBUJIM O Iepexoje Ha 32-OMTHYIO apXHTEKTYpPy, Kak OyII-
TO pasMep MAIIUHHOIO CJI0Ba CIIOCOOEH Ha 9TO-TO MOBJINATD; acceMOJiep Terepb
uzy4aercs mox Windows, a jist TpoBeieHnsT TPAKTUKYMAa [IPUIILIOCH U3TOTOBUTD
MOHCTPYO3HYI0 00BECKY, sIKOOBI ITO3BOJISTIOIILYIO Ha acceMObIepe co371aBaTh OKOHHbBIE
MIPUIOXKEHUST; OJHO TO, YTO HCIIOJHAEMbIe (alljibl ¢ 9TOH 0OBECKOI ITOJIyYarOTCsI
pa3MepoM B YeThbIpe C JIMIIHUM MerabaiiTa, JOCTATOYHO JjIs MIOHUMAHUSA, KAKOe
B JIECTBUTEILHOCTH OTHOIIEHNE BCE ITO MMeEET K M3YUIEHUIO sI3bIKa acceMOsiepa
U ero posin B oKpyzkatomeM mMupe. Ho un Ha nepBoM («3KCIepuMeHTaIbHOM ) O~
ToKe, rae u3ydaerca NASM mox Linux, cuTyalust HI9eM He JIydIle: IporpaMMbl
TaM IHUIIYT ¢ UCIOJB30BAHIEM BBOJA-BBIBOA U3 CTaHIapTHON 6ubanorekn Cu —
7 TOXKe CO CBOEel OOBECKO, CKPBIBAIOIIEH, B YACTHOCTH, TOYKY BXOJa B IIPOrPaM-
My. BOJIBIIMHCTBO CTYIEHTOB, OCBOUBIINX 3TOT IPAKTUKYM, YBEPEHO, UTO IIPOIIECC
JOJIZKEH 3aKaHYNBATbCsI KOMAaHJION ret.

C HeKOoTOpOil HATSIKKON MOYKHO COTJIACHUTBCHA, 9TO B J€HCTBUTEILHOCTH HET
0c000i1 pa3HUIIBI, KAKO KOHKPETHO acceMbjiep n3yvarTh, IJIABHOE — MONMaTh JI0-
ruKy paboThl C PerucTpaMu U OOJACTAMHU MAMITH; HO KAK B 00€UX UUTAIONINXCS
HBIHE BEPCUAX KYypPCa PaCCTaBJISIIOTCSA aKIIEHThI — IIOHSITH COBEPIIEHHO HEBO3MOK-
Ho. Ha BbIXoze cTymeHThl OOBIYHO He IOHIUMAIOT, YTO TaKOe IIpephIBaHne, U IIPaK-
TUIeCKN HUKTO HE 3HAET, KaK BBITJIAUT CTEKOBLIN (bpeiiM; He BIIOJIHE SICHO, HAa 9TO
BOOOIIE TPATUTCA IEJIbIA CEMECTP M B Y€M COCTOUT II0JIb3a OT TAKOI'0 BapuaHTa
Kypca.

Bcé 6ostee-menee MpuxoguT B HOPMY JIUIIb HA BTOPOM KypCe, e UCIIOJIb3yeT-
cs Unix (panee — FreeBSD, ceituac, K coxkasennio, Linux, HOCKOIbKY TexXHHUIe-
cKue cayzk0bl hakynbreTa, MOXoxKe, mojyep:xkKy FreeBSD mpocro ne ocummim) n
yrcrbiii Cu u3y4daercst IMEHHO B 3TOM, mieaabHo noiaxoxsieii mist Cu cpene. On-
HaKO IEePeJ 3TUM IEJIbIX JIBa CEMECTPa TPATITCsI, MITKO TOBOPsi, C COMHUTEILHOM
93 PEKTUBHOCTHIO.

[Tpunsareit Ha BMK nmopsimok mogadn mporpaMMICTCKIX JUCIIUILIAH Ha MJIaI-
mnX Kypcax IIpeJcTaB/IdeTCsd IIOTEHIIUaJIbHO CaMbIM YJIa9YHbIM U3 BCET'O, 9TO BCTPE-
JaeTcsi — eCJIM Obl He IIePEUYNC/IEHHBIE «MEJIOYH». ¥ IOPHOE HeXKeJIaHUe OHUX IIpe-
nogaBaTeseit orkasarbess or Windows, a Ipyrux — NPUHATH BO BHUMAaHHE, 9TO
cyrybo TexHudecKuilt xapakrep oOyueHns B YHUBEPCUTETE HEYMECTEH, CTABUT ITOJ
comHuenune OyyIiee Bcell kKoumenimu. Bee npeanpuiuMaeMble Iarn o «MOJIEPHU-
3aIMU» YUTAEMBIX KYPCOB U IIPOBOJAUMOIO IPAKTUKYMa B MOCJIEIHUE TOJbI (ecsm
rOBOPHUTH TOYHEE — 3a BCE BpeMsi paboThl aBTOpa KHUTH Ha (haKysIbreTe) OKa3bl-
BAJIMCh CYTy0O JeCTPYKTUBHBIMHU, PA3PYIIAONINMI (DyHIAMEHTAILHBIA XapakTep
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nporpaMmMmucTckoil noarorosku Ha BMK u npespamarorumu e€ ub0 B Majiooc-
MBICJICHHYIO TEXHUYECKYIO JIPECCUPOBKY, JTHOO BOBCE B DOECCMBICJICHHOE SIBJICHUE
cpomHu HeOE3bI3BECTHOMY cargo cult.

Kuaura, koTopyio BbI Jiep:KUTe B pyKax, IPEJACTABJIsIeT COOO MOMBITKY €€ aB-
TOpa COXPAHUTb XOTsd Obl B KAKOM-TO BUJE YHUKAJILHBI METOIUYECKUH OIIbIT,
KOTOPOMY T'DO3UT IOJTHOE 3a0BEHUE.

B szakmodenme g cudTal0  CBOMM  JIOJITOM  9EeCTHO  MIPELyIPeInuTb
KOJITer-Tpenoiaparesieit o6 oaHON BakHOUW Bemm. Kcam Bbl XOTHTe 3aeil-
CTBOBATL 9Ty KHUI'Y B y4eOHOM IIPOIECCE, TO BAIMM COOCTBEHHBIM OCHOGHDBIM
CItocoboM OOIEeHNsT ¢ KOMIBIOTEPOM B IOBCEIHEBHOW KU3HU JOJ2KHA OBITDH
(cTaTs?) KOMaHAHAsT cTpoka. KHura paccaurana Ha TO, 9TO YUEHUK HCIIOIB3YET
KOMAHJTHYIO CTPOKY, OT/JaBas eil IpearouTeHue Iepes rpaduIecKuMU HUHTEP-
deiicaMn — TOJIBKO TaK y HErO €CTh IMAHC ClIe/IaTh MEePEINC/TIeHHbIE BBIIIE IIaru
K npodeccun. Ecim Bel Konmpyere Qaiiibl, IepeTackuBas MKOHKH MBIIIKON, BbI
BPSII JTH CMOKeTe yOeINTh BAIllNX yYEHUKOB, YTO KOMaHIHas CTPOKa 3 dekTus-
HEee n y,I[O6H€e7 BeJIb Bbl CaMM B 3TO He€ BEpUTE. B TaKOM CJIydae 3Ta KHUTa JIJIgd
Bac Oecriojie3Ha.

IIpenucioBue TpeThbe, HAILy TCTBEHHOE

DTO NMpEIUCIoBUE, TOCIETHEe U3 TPEX, aJIPeCOBAHO TEM, JJist KOTO, COOCTBEH-
HO, W HaIlMCaHa KHUTA — JJIS TeX, KTO PEelu M3y4daTh IPOIPaAaMMHUPOBAHUE, TO
€CTh OJIMH U3 CAMBIX yBJIEKATE/IbHBIX BUIOB U€T0BEIECKON NHTE/IIEKTYAJIbLHON J1e-
ATEJILHOCTH.

N3naBHa caMbIM YMHBIM U yMEJIBIM JIFOJSIM XOTEJOCh CO3JIaBaTh YTO-TO Ta-
Koe, 9TO deticmeyem camo no cebe; MO TOSIBJICHHUS IJEKTPUIECTBA TaKOe OLLIO
JIOCTYIIHO pa3Be uro Mexanukam-dacosimukam. B XVIII seke IInep 2Kaxe-/Ipo®
CO3/1aJ1 HECKOJIbKO YHUKAJIbHBIX MEXAHUIECKUX KYKOJI, KOTOPbIe HA3BaJI «aBTOMa-
TOHAMU» : OJIHA U3 9TUX KYKOJI UTPAET Ha OPTraHe MISITh Pa3HbIX MEJIOIUiA, ITPU 3TOM
HaXKUMaeT NaJbIIaMU HYKHbBIE KJIABUIITN OPTraHa, IIyCTb U CAEJIAHHOTO CIENAATIBLHO
JJ1s1 He€, HO IPU 9TOM PeaIbHO YIPAaBJSIONIETOCs K/TaBUIIAMMI; IPyTasl PUCYeT Ha
Oymare JOBOJILHO CJIOXKHBbIE KapTUHKH — JIIOOYI0 U3 3aJaHHbIX Tpéx. Hakownerr,
MIOC/Ie/IHSAS, caMasl CJIOXKHasi Kykia, «llumrymmit manbanky mwim «Kajmrpad»,
numrer Ha Oymare dpasy, oOMaKuBasi TYCHHOE II€p0O B YEPHUJIBHUILY; dpas3a co-
CTOUT U3 COPOKa OYKB M «IIPOIPAMMHUPYETCsI» TOBOPOTAMU CIIEITUAIHLHOTO KOJIECA.
DTOT MEXaHW3M, 3aBepIIEHHbIN B 1772 Toy, COCTOUT U3 IIECTU C JIMITHUM THICST
JeTaJein.

Koneuno, camoe cj1o2KHOE IIpU CO3JaHUH TAKOTO aBTOMATa — 3TO NPUIYMAIMb
BCIO €70 MEXAHWKY, HAMTH TaKoe COYeTaHue JieTajeil, KOTopoe 3acCTaBUT MeXaHU-
YeCKUe PYKHU COBEPINATL CTOJIb CJIOYXKHDLIE U TOYHBIE JIBUYKEHUsI; HECOMHEHHO, CO-
znaresb «llummymero MaipInKay OB YHUKAJIBHBIM TeHUEM B 00JIACTH MEXAHUKH.

5B psage ucrournkos — «JIpo3s, HO STO HEIPABIIBHO; TOCIEHST GYKBa BO (PPAHILY3CKOI
damvuuun Droz He IPOU3HOCHUTCSI.
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Ho xosib ckopo BBI mMeeTe J1eJI0 ¢ MEXAHUKO, O/THON reHuaJIbHOCTH BaM He XBa-
tut. I1pepy 2Kaxe-/Ipo npuinioch ©3roToBUTH KaxKIyI0 U3 IECTH THICAYT JeTalel,
BBITOUNTH MX U3 MeTa/LIa ¢ (PAHTACTUIECKON TOYHOCTHIO; KOHETHO, YACTH PAbOTHI
OH TOPYYMJI HAEMHBIM PAOOTHUKAM IPUHAJIEXKAIEH eMy MacTepPCKOii, HO (pakT
ocTaércsd PakTOM: KpoOMe T€HUATBHOCTH KOHCTPYKTOPA TAKUX MEXAHUIECKUX W3-
JeInii, 11 UX TMOsIBJICHUsT HEOOXOINMO €Ié OIPOMHOE KOJIMIECTBO I€I0OBEYECKOTO
Tpy/ia, IPUTOM TAKOTO, KOTOPBI HEBO3MOXKHO HA3BATh TBOPIECKUM.

Apromaronbl 2Kaxke-/Ipo mpecTaBisiioT coboii CBOEro pojia 9KCTPEMAIBHYIO
WITIOCTPAIIMIO BOBMOXKHOCTEN TBOPSIIIETO YeJIOBEUECKOIO Pa3yMa B COUYETAHUU C
BJIOYKEHIEM OOJIBIIION0 KOJMYECTBA PYTUHHOI'O TPYAA II0 M3TOTOBJIEHUIO MATEPH-
AJbHBIX JIeTaJIell; HO TOT K€ MPUHITUII Mbl MOXKEM HaDJIIOJAaTh €Ba JIn He B JIIO-
OOM BHJIe WHXKEHEPHON JedATeIbHOCTH. [ eHnaIbHbIIl apXUTEKTOD MOXKET HAPHUCO-
BAaTh ICKU3 IIPEKPACHOTO JIBOPIA U CO3MATH €0 IOJIPOOHBINA MTPOEKT, HO JBOPEI]
HUKOTJIa HE TOSBUTCS, €CJIM He HAWJAETCS KEJAIOIIUX OIJIATUTD TPV ThICIY JIIO-
Jefl, 3a/1efICTBOBAHHBIX BO BCEl IEMOYKE ITPOU3BOJACTBA CTPOUTEIHLHBIX MaTepUa-
JIOB, & 3aT€M U B CAMOM CTPOHUTE/ILCTBE. | eHnaabHBI KOHCTPYKTOP MOXKET IpHU-
JYyMAaTb HOBBIN aBTOMOOWIbL WU CaMOJIET, KOTOPhIE TaK U OCTAHYTCS 3a/IyMKOIL,
[OKA TBICAYH JIDYTUX JIIOJEH He cOoracaTcs (CKopee BCero, 3a JIEHbI'H, KOTOPbIE
TOYKE JIOJIZKHBI OTKY/Ia-TO B3ThCs) M3TOTOBUTH BCE HY KHBIE JIETAJM U arpera-
TBI, & IIOTOM, COEIMHUB UX BCE BMECTE, MIPOBECTH UK/ UCIBITAHUNA U JTOPADOTOK.
[ToBciomy TBOpUeCKMit TEXHUYIECKUN T€HUU HATBHIKAETCS HA MaTePHUAJIbHYIO MPO-
3y YKU3HU; MbI BOOYUUIO BUJUM PE3yIbTaThl PabOThl NeHUAJIbHBIX KOHCTPYKTOPOB,
€CJIN COIPOTHUBJIEHHE MaTEPUAJILHON Cpelbl yIaéTcs MPeoao/eTh, HO Mbl MOXKEM
JIMIIIb JTIOTQ IBIBATHCS O TOM, KaK MHOIO CTOJIb K€ T'eHHAJbHBIX Hieil Oe3mapHo
MPOIAJIO, TaK ¥ HE HAHIs BO3MOXKHOCTU BOILIOTUTHLCS B METAJLIe, IJIACTUKE WJIN
KaMHe.

C mnosiB/IeHHEM IIPOIrPAMMHPYEMBIX KOMIIBIOTEPOB CTAJI0 BO3MOXKHO CO31ATh
HedTO, JAeficTByIoIee caMo 1Mo cebe, n30eKaB MPU ITOM CJIOKHOCTEH, CBI3AHHBIX
¢ MaTepHUaJbLHBIM BoILTomeHueM. [IpoekT moma, caMosIéTa uain aBTOMOOUIST — 3TO
JiIb (DOpMAIbHOE OIUCAHUE, [0 KOTOPOMY 3aTeM HYXKHO CO3J[aTh CaM aBTOMO-
OMJIb WJIM JIOM, MHAYe OT TAKOIO IPOoeKTa He OylIeT HUKaKoro ToJkKy. KoMiboorep-
Hasl IPOTPAMMA — ITO TOXKE POPMAALHOE ONUCAHUE TOTO, ITO JTOJKHO IIPOUIONTH,
HO, B OTJIMYHE OT TEXHUIECKUX IIPOEKTOB, MpOorpaMMa caMma 1o cebe ecTb rotro-
Boe uzzaesue. Eciu 6n1 [Tbep 2Kake-JIpo Mor MaTepua/in30BbIBATL CBOU 33Ty M-
KM, IIPOCTO BBLIIOJIHUB 9ePTEKU, OH Obl HABEPHSIKA yIMBUJI IIyOJIUKY YeM-HHUOYIb
ropasio bosee CIOXKHBIM, Hexkean «llumymmit manpanks. He Oymer npeypennde-
HUEM 3asiBUTh, 9TO Y IPOTPAMMUCTOB TaKas BO3MOXKHOCTDL €CTb; IMOXKaJIyil, mpo-
rpaMMHUPOBAHNE — caMasi TBOPUYECKas U3 BCEX MHKEHEPHO-TEXHUIECKUX podec-
CUif, 1 3TUM IPOrPaMMHUPOBaHUE IIPUBJIEKAET HE TOJIHKO HMPOQECCUOHAIOB, HO U
OI'POMHOE 9HCJIO JiobuTeseil. Bedublit Bompoc o TOM, 9ero B MpOrpaMMIPOBAHIN
0OJIbIlIe — TEXHWKHU WJIM HCKYCCTBA — HE PEIIEH HU B 9UbIO MOJIB3Y W B, JIU
KOrJIa-HUOY b OyaeT periéH.

[Tonér uHKeHepHO MBICIIN, He CBI3aHHBINA IPOU3BOJICTBEHHON PYyTHHON, HEM3-
0EeKHO MPUBOIUT K HAPAIIUBAHWIO CJIOKHOCTH IPOTPAMMUPOBAHUs KaK IUCIH-
IUTHHBI, 1 9TUM O00yCJIOBJIEHBI HEKOTOPBIE OCOOEHHOCTH 9TOH YHUKAJILHOM mIpodec-
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cuu. MI3BeCTHO, 9TO MPOrpaAMMUCTa HEJIb3S BBIYUNUTh, 9€JIOBEK MOXKET CTATh ITPO-
IPAMMEICTOM TOJILKO caM — WJIA He CTaThb UM BoBce. Bbiciiee obpasoBaHue IIPH
9TOM 2KeJIATEJIbHO, ITOCKOJIBKY XOpOoIlee 3HAHUE MaTeMaTUKN, (DU3UKU U APYTUX
HayK IPUBOUT MO3TU B IIOPAJIOK U PE3KO IMOBBIMIAECT IIOTEHIIMAJ CaAaMOPAa3BUTUL]
cJIelyeT IPU3HATD, OJTHAKO, ITO BCE 3TO HCEAGMEAbHO, HO He obazamenvho. «IIpo-
rpaMMUCTCKHE» IpPeIMeThl, n3y4daemble B BY3e, MOIyT OBITH IIOJIE3HBI, JaBasl UH-
dopManyio 1 HABLIKH, KOTOPBIE B IIPOTUBHOM CJIy4ae IPHUIILIOCH Obl BHIMCKABATD
CaMOCTOSITEJIFHO; HO, HADJIIOIasl 38 Pa3sBUTHEM Oy IyIUX IIPOrPAMMUCTOB, MOYKHO
BIIOJTHE OIIPEIEJIEHHO CKa3aTh, YTO POJIb «IIPOrPAMMUCTCKUAXY ITPEJIMETOB B 9TOM
Pa3BUTUN HAMHOI'O CKPOMHEE, YeM IIPUHSTO CUYUTATh: He OyIb IIperojiaBaTesid,
OyAyIIMii IPpOrpaMMUCT HAIIE] ObI BCE HY>KHOE caM, Ja OH TaK U IIOCTYIIAeT, Io-
CKOJIbKY YCHJIUsI TIperojaBaresieil 00eCIeInBaoT ero MoTpeOHOCTH B CIIENINATbHBIX
SHaAHUAX XOPOIIO €CJIM Ha YeTBEPTh.

Cam Oyyun YHUBEPCUTETCKUM IIPENOIaBaTe/IeM, si BEIHYKJIE€H IIPU3HATH, YTO
3HAKOM CO MHOI'MMH IIPEKPACHBIMU [IPOrPaMMUCTaMU, UMEIOIIUMH HEITPOMUILHOE
BbICIIee 00pa3oBaHUe (XMMUYECKOe, MEIUINHCKOe, (DUIIOJIOTHYECKOe) UJIU JIAXKe
HE UMEIOIUMH BOOOIIE HUKAKOIO NWUILJIOMA; C APYTOi CTOPOHBI, Oymy4un mpodec-
CHOHAJIbHBIM ITPOIPAMMUCTOM, IIyCTh TEIEPhb y2Ke, BO3MOXKHO, 1 OBIBIINAM, 5 JOJI-
JKEH CKa3aTh, YTO IPOMUIbHOE YHUBEPCUTETCKOE 00Pa30BaHIe, KOHETHO, IIOMOIJIO
MHE B ILJIaHe IIPOQECCHOHAIBLHOTO POCTa, HO B IIEJIOM MPOIPAMMUCTOM I CIIEJIAJ
cebsI caM, MHON BapUaHT IMOIPOCTY HEBO3MOXKeH. VTak, BhIciiee 0OpasoBaHue IIJIst
[IPOIPAMMIUCTA, YKEeJIATEJIbHO, HO He 00sI3aTe/IFHO, & BOT CAMOOOYUYeHUe, HAIIPOTHB,
KaTeropu4yecKn HeoOXOIUMO: €CJIM IIOTEHINAIbLHDIA IPOrpaMMUCT He caesaeT cebst
caM, JIpyrue U3 Hero nporpaMMucTa He CAeIaloT U HOJABHO.

Kwura, koropyio BbI ceitdac duTaere, MOJYyINIACh B PE3YJILTATE HOMBITKA CO-
OpaTh BOEJIUHO OCHOBHbBIE CBEJIEHUs, KOTOPBIE HYKHBI IIPU CAMOCTOSITEJILHOM H3Y-
YEeHNH ITPOrPaMMHUPOBAHUS, YTOOBI UX HE IPUXOIMJIOCH BHINCKUBATD B PA3HBIX Me-
cTaxX W MCTOYHUKAX COMHHUTEIBHOrO KadecTBa. KOHEUHO, CTaTh IMPOrPaMMICTOM
MOXKHO U 663 3TON KHUTH; €CTb MHOXKECTBO Pa3JIMYHBIX HyTeI/UI7 KaKNMHN MOXKHO
PONTHU, YTOOBI B KOHIIE NPUITH K MOHUMAHUIO MPOrPAMMUPOBAHUS; 3Ta KHUTA
[IOKazKeT BaM OIpeIe/IEHHBIE IIyTeBbIe TOYKHU, HO JaxKe ¢ YIETOM TOIO BAIll IIyTh
K IeJIU OCTAHETCs TOJIBKO BAIIUM, YHUKAJbHBIM U HE TAKUM, KaK y APYTHX.

OpnHOI 3TOl KHUTH, YTOOBI CTAaTh HPOrPAMMUCTOM, HE XBATHT; BCE, UTO BBI
MOXKeTe U3 Heé U3BJIeUb — 3TO O0Iee TIOHUMAaHUE TOTO, UTG YKe TaKoe IpOorpaM-
MHPOBaHME KaK BHJ YeJI0OBEYECKON AeTe/TbHOCTH U KaK IPUOIU3UTETHLHO 9TO CIe-
JyeT JejaaTh. KpoMe Toro, 9Ta KHUra OCTAHETCsI 1151 BaC aDCOIIOTHO HECIIOIe3HbIM
BOPOXOM OyMaru, ecjii Bbl PEIINTE IIPOCTO UNTATH €€, He IbITasiCh IIPU ITOM IIU-
caTh MpOrpaMMBl Ha KOMIbioTepe. U emg ojHO: 3Ta KHHUTra HUYEMY Bac He
Hay4uT, ecau komauaHasi ctpoka OC Unix He cTaHeT BalimM OCHOBHBIM
CPEACTBOM IIOBCEAHEBHOIN paGoThI C MAIIIMHOM.

O0ObsicHeHIE 9TOMY OYeHb IPoCcToe. UTOOBI CTaTh IPOrPAMMUCTOM, BaM IJIsI
HadvaJa IPUAETCI HAYaTh [TUCATh IPOrPAMMBI TaK, YTOOBI OHU PADOTAJIN; TIOTOM B
KAKOM-TO MOMEHT HY>KHO IT€pefiTH OT 3TION0B K IOINBITKAM U3BJIeYb U3 COOCTBEH-
HBIX IIPOrPaMM KaKyIO-TO II0JIb3Y; 3aTeM TpeOdyeTcs CAeIaTh HOCAeIHUN BayKHew-
A ar — J0BECTH IOJIE3HOCTh CBOMX MIPOTPAMM JI0 TAKOI'O YPOBHsI, UTOOBI MU
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HavaJl IOJIb30BAThCA KTO-TO KpoMe Bac. HammcaTb CKOMBKO-HUOYIL IOJIE3HYIO
porpamMMy, UMEIONLYIo rpadudeckuii naHTEpdEiic, TOBOJBHO CI0KHO — YTOOBI
9TO CIIe/IaTh, HY?KHO Yoice OBITh MPOIPAMMUCTOM, HO UTOOBI UM CTATh, BAM, KaK
y2Ke ObLJIO CKa3aHO, Hy?KHO HAaYaTh IIUCATH ITOJIE3HBIE TPOTPAMMBI. DTOT 3aKOJI0-
BaHHBIN KPYI MOXKHO pa30pBaTh, BRIOPOCUB U3 pacCMOTpPeHUs rpaduiecKuii mH-
Tepdeiic, HO TPOrpaMMbl, He UMEIOIINE TAKOBOI'O U IIPU 9TOM IOJIE3HBIE, OBIBAIOT
Tosibko B OC Unix, 6osbire Hurme.

K coxasieruto, ectnb emg omgHa He OUEHDb PUATHAS Belllb, KOTOPYIO JIydIie 0y-
JeT IPUHITH BO BHUMAHUE ¢ caMOro HadaJja. Jlameko He KaxXKIbIil 9eJIOBEK MOXKET
CTaTh IPOrPAMMUCTOM, U JIEJIO 3/71€Ch HE B YPOBHE MHTEJJIEKTa UJIM KAaKUX-TO TaM
«CIIOCOOHOCTSIX », & B TOM, KAKOBbI Ballll NHINBUIyaJIbHbIE CKJIOHHOCTHU. [Iporpam-
MHUPOBAHME — 3TO OYEHb TskKEjas paboTa, TpeOyIomast MpeIeIbHOI0 HHTEIeK-
TYaJIbHOT'O HAIIPSXKEHUsI, U BbIJIEPKATH 9Ty MBITKY MOTYT JIUIIb T€ CPABHUTETBHO
PEIIKHE U36PAULEHYDL, KOTOPBIE CIIOCOOHBI OT IPOIECCa CO3MAHNSA KOMITBIOTEPHBIX
IIporpaMM IOJIy9aTh yI0BOJIbCTBHE. BIIOJIHE BO3MOXKHO, 9TO B XOJ€ U3y YEeHUS ITOH
KHUTHY BBI IOUMETE, 9YTO TPOIPAMMUPOBAHIE — ITO «HE Ballley; HUYEr0 CTPAITHO-
ro, B MUPE €CThb MHOI'O JAPYTIUX Xopomux npodeccuii. Ecin KHUra «BCEro JIUIIb»
IO3BOJIUT BaM BOBPEMSsI IOHSITh, UTO 3TO HE Balll IyTh, U HE TPATUTh JIyUIIAE IO~
JIbI KU3HM Ha OECIIOMHBIE TTONBITKU yInThcs B BY 3e 110 Kakoi-Hubyap mporpam-
MHCTCKOW CITENUaJbHOCTH — 9TO K€, 9TO caMO MO cebe HeMaJjIo: JIYUIINe TOJIbI,
[IOTPaYEeHHbIE BIIYCTYIO, BAM IIOTOM HUKTO HE BEPHET, U YeM paHbIlle Bbl IOWNMETE,
916 BaM HYKHO (TOUHEe, He HYKHO), TeM JIydlIlle.

Bupodewm, xBaruT 0 rpycrHoM. B 11epBoii, BBOIHOM YaCcTH 9TON KHUTH COOPAHDI
CBeJICHUSI, KOTOPbIE BaM IIOTOM ITOHAIO0SATCS B IPOTPAMMHUPOBAHNN, HO KOTOPBIE
caMmH 110 cebe IPpOrpaMMUCTCKHX yIpaxkHeHuit He Tpebyior. Ha usydenne BBo/IHOIM
YaCTU Y BAC MOXKET YHTH OT OJIHOTO JTHS JI0 HECKOJIBKUX HEJIEJIb; 38 9TO BPeMsI I10-
crapaiiTech IMOCTaBUTDL cebe Ha KOMIIbIOTEp KaKOH-HuOy b Linux man cucremy u3
cemeiicta BSD (FreeBSD, OpenBSD wnin s1100y10 Apyryoo — KOHETHO, €CJIH BB
CIIPABUTECH C €6 yCTAHOBKOI) U HAYATh UMEHHO 3Ty CHCTEMY HCIIOJIb30BATH B MO~
BCeJIHEBHOM pabore. [Ljist 3TOr0 BaM MOIONIET MPAKTUIECKN JII0O0M CKOJIb YTOIHO
CTapbIil KOMIIBIOTEP, KOTOPBIi €Ié He PACCHINIAJICA P2KABBIM ITPAXOM; Bbl BPSsIJL JIX
HaliiéTe cefidac «kuBoit» Pentium-1, a mammubsr kiracca Pentium-1I, Bermytien-
HOit B KoHIle 1990-X TOmOB, IjIsT pabOThI HEKOTOPBIX AKTUBHO IMOIAEPKIBAEMBIX
maucTpubyTuBoB Linux BriosiHe joctarodHo. Kcraru, MoXKeTe UCIOJIb30BATh MTOSIB-
JIeHUE B BaIlleM XO3sICTBe HY>KHOH OIepaIlMOHHON CUCTEMbBI B KAYECTBE ITPOBEPKHU
cOOCTBEHHON TOTOBHOCTH K JajibHEHIIeMy: eC/Iu MPOILIO TPU-UEThIpEe HEIE/H, &
HUYEro I0HMKCOIOI00HOI0 Ha BAIINX KOMIILIOTEpax BCE eIé HeT, MOXKeTe He obMa-
HBIBATH Ce0sI: JaabHEMIIe TONbITKIA «HAYIUThCS IPOrPaAMMUIPOBATE» BaM IIPOCTO
HE HY>KHBI.

[TonyuuB B cBOé pacnopsizkeHne Unix, mjs Havdajga mocTapaiiTech KaK MOXKHO
OoJIbITie CBOMX OOBIYHBIX «KOMITBIOTEPHBIX JIeJI» JejaTh uMeHHO B HEM. Jla, tam
MOXKHO CJIYIIATh MY3BIKY, CMOTPETh (poTorpadun u BUIEO, TAM MOYXKHO BBIXOIUTD
B HTepHeT, TaM ecTh BIIOJIHE aJ€KBATHbIE 3aMEHUTEJIM ITPUBBIUYHBIX OMPUCHBIX
PUJIOYKEHU, TAM MOXKHO AeJiaTh BCE. [lonagasry, BO3MOXKHO, Oy/1eT HeIIPUBBHIY-
HO W U3-33 9TOrO TSKeJIO; He BOJHYHTECH, 9TOT MEPUOJ CKOPO IpoitaeT. Jlobpas-
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IIUCH JIO HAa4Yaja BTOPOIl 9acTh HaIllell KHUTH, OepuTe B PYKU PEIAKTOD TEKCTOB,
koMmmiaTop Ilackans u npobyiire. IIpobyiite, npobyiire, npobyiiTe, npobyiiTe!
3HaiiTe, KOMIIBIOTEP OT BAIlMX IIPOTpaMM He B30PBETCH, mpoldyiiTe cmenee. 11po-
OyiiTe u Tak, u 37aK, IpoOyiiTe n 310, U TO. Ecian Kakas-To 3a1ata KaXKeTCs BaMm
WHTEPECHO — peraiite €€, oT 9Toro OyIeT 3aBeIOMO OOJIbIE TOJIB3bI, YeM OT
3a7a4 U3 3aaa9HuKa. Y MOMHHUTE: BCE 9TO HOJIZKHO OBITH «B Kaiid»; BHIMYIUBATh
IIPOrpaMMHUPOBaHMe OECIIOIE3HO.

Bcem TeMm, KTO He mCITyraJjcs, s UICKpeHHe W OT BCell JyIH »KeJlalo YCIIEXOB.
Ha 571y kHUrY st moTpaTusi 60JIbIIE TIEeCTH JIET; OU€Hb XOUeTCsT HAJIESIThCs, ITO OHU
VILIU HE 3Psi.

CprKTypa KHHUT' 1 CorJilallieHn#dA, NCIIOJIb3yeMbI€ B
TEeKCTe

N3HavayibHO pa3aessiTh KHUTY Ha TOMAa He IIAHUPOBAJIOCH; 9Ta UJesT BO3HUK-
Jia, Korja OblLTa y»Ke MPaKTUIeCKH IOTOBa PYKOIMCh UCXOTHO 3aIlJIAHHPOBAHHBIX
cemn vacreir. OO0bEM PYKOIWMCH CYIIECTBEHHO MPEBLICHJI OXKHUIAHUSI, a TEKYIIAsT
dbuHAHCOBasT CHUTyallns IIPOEKTa HE ITO3BOJISLIA HEMEJIEHHO W3JIATh BCIO KHUTY
MeJIUKOM, JaXKe OTKA3aBIINCH OT BCErO, OT Yero TOJBKO MOXKHO OTKasaTbes. 11o-
CTEIIEHHOE U3JIaHUE B BHUJIE OTJEJBHBIX TOMOB YACTUYHO CHSJIO BO3HUKIIIKE IIPO-
OsieMbl WM, TIO KpaifHeil Mepe, CHU3WJIO UX OCTPOTY, TeM 0oJiee 9TO MaTepuaJ
KHUATH, COCTOSIIUI B UTOTE U3 JIBEHAIATH JacTell BMECTO CeMU, YAAJIOCH JI0CTa-
TOYHO YIATHO U €CTECTBEHHO Pa3/Ie/INTh Ha YeThIpe TOMa B IEPBOM M3JIAHUU U Ha,
TPU — BO BTOPOM.

Bropoe m3nanume, KoTopoe BbI JEPKHUTE B PYKaX, COXpaHAET CTPYKTypy dYa-
cTell mepBOro W3JaHWs; €TUHCTBEHHOE CYIIECTBEHHOE M3MEHEHNE COCTOUT B TOM,
YTO TOMOB TeIleph He YeThIpe, a TpHU. B MmepBhIii TOM BXOISIT IE€pBbIE TPHU Ua-
cru kuuru. Yacrob I mocssiiena npeaBapuTe/IbHbBIM 3HAHUSM, Hy >KHBIM OYIyIIeMy
[IPOrPAMMUCTY; OHA COJEPYKUT CBEJICHUs M3 UCTOPUU, U3 MATEMATHKH (IIpenMy-
[IECTBEHHO JUCKPETHOI), MOIMYIsIPHOE M3JI0XKEHNE OCHOB TEOPHU BBLIYUCINMOCTH
1 TEOPUU AJTOPUTMOB U, HAKOHEII, PACCKA3BIBAET B OOIUX YepTax, KaK NCIOJIb30-
BaTh KOMIIBIOTED, PAOOTAIONINH 1101 yIIPpaBJIEHUEM ONEPAIIMOHHON CUCTEMBI CeMeii-
crBa Unix. Yacrs Il 06b9HO Ha3BIBATACH «IACKAJEBCKO», UTO Ha CAMOM JIeJIe
He COBCEM KOPPEKTHO: M3ydueHue si3bika [lackajb Kak TaKOBOIO HUKOT/A He ObLIO
[IEJIBIO 9TON KHUTU, B TOM YHCJIe U €€ BTOPOU 9acTH, rie Bpoje Obl KaK pa3 3TOT
S3BIK U paccMmaTpuBaeTcsi. IIpaBuiibHee OyieT cKa3aTh, YTO BTOPast YaCThb ITOCBSI-
IeHa IproOpPETEeHNI0 0A30BBIX HABBIKOB HAIMCAHUST KOMIIBIOTEPHBIX IIPOrPaMM,
It dero mMeHHo Ilackasib MOAXOMUT HAWIydInM obpasoM. Byms mup mmeasew,
BCE COZIepKAHUE IBYX MEPBBIX YaCTell BXOAUIO ObI B IIPOrPAMMY CpeIHel IITKOJIbI;
K COXKAJIEHUIO, TIOKa UTO WIALAJ IPEJICTABIISETCST HEIOCTUKIMbBIM.

Yactp I1I, Toxke Botesast B MepBbIii TOM, MOCBSIIEHA ITPOrPAMMUPOBAHUIO
Ha sA3bIKE acceMOJIepa; BMECTe CO CJeAYIONEeH 9acThio, MOCBAMEHHON A3bIKy Cu
1 PaCIIOJIOXKEHHOIT BO BTOPOM TOME, OHA IIPU3BaHA MPOAEMOHCTPUPOBATEH BayKHOE
SABJIEHUE, YCJIOBHO HA3bIBAEMOE HU3KOYPOBHEGHIM NPOPAMMUPOCAHUEM.
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Byner ymecTHBIM CKa3aTh HECKOJIBKO CJIOB JJIsS T€X, KTO COMHEBAETCS B HEOO-
XOIUMOCTH H3YUYEHUs] HU3KOIO YPOBHS KaK TAKOBOro. PasHuia MexKiy IporpaM-
MHCTaMH, YMEIOIUMI IPOTPaMMUPOBaTh Ha S3bIKe acceMOsepa n Ha Cu, n TemMu,
KTO 9TOTO HE YMEET, HG CaMOM Oene €CTh pa3HHIa MeXKJy TeMHU, KTO ITOHHMAET,
YTO JIeJIAeT, U TeMH, KTO 3TONO He HMOHUMAET. Y TBEPKJEHUE, ITO B COBPEMEH-
HBIX YCJIOBUSX «MOKHO M 6€3 3TOr0», OTYACTH BEPHO: CPEIU JIIONEH, IOy YAIOIINX
JIEHbI'M 3a HAaICaHWe IIPOrpaMM, MOXKHO HAWTH M TeX, KTO He yMeeT paboTaThb
C yKas3aTejsIMU, U TeX, KTO He 3HAeT MAIUHHOTO IIPEJICTABJICHUSI MEIbIX THUCE,
U TeX, KTO He MOHUMAET CJIOBA «CTEK»; BEPHO U TO, YTO BCE ITU JIFOIU HAXOIST
J71s1 cebsl BIIOJIHE JOCTOMHO OILIadMBaeMble MO3UIMU. Bcé 9T0 Tak; HO JenaTh u3
9TOr0 BBIBOJ O «HEHYKHOCTH» HIU3KOYPOBHEBOI'O IIPOrPAMMUPOBAHUS ObLIO OBI 110
MeHbIIeil Mepe cTpaHHO. BO3MOKHOCTD IUCATH IIPOrPaMMbI, HE TIOHUMAasT JI0 KOHIIA
CODCTBEHHBIX JIEHCTBUI, CO3/IaETCS TPOrPAMMHBIM ODeCIIedeHeM, KOTOPOe CaMo
110 cebe B TAaKOM CTHJIE HAIIMCAHO ObITH HE MOKET; 3TO IIPOrpaMMHOe 0becIiedeHue,
OOBIYHO HA3BIBAEMOE CUCMEMHDBIM, TOXKE, OUYEBUIHO, KTO-TO IOJXKEH paspadarbl-
BaTh. U y»K COBCEM HEJIENBIM KasKeTCsI YTBEPKIEHHE, ITO-€ «CUCTEMIITUKOB MHO-
ro He HYXKHO»: KBAJM(DPUINPOBAHHBIX JIFO/IEH OOBEKTUBHO HE T8amaen, TO eCTh
CIIPOC Ha HUX IIPEBBIMIAET MPEJIOKEHNEe, TaK YTO HY>KHO UX, BO BCSIKOM CJIydae,
0oJIbllle, YeM MX €CTh; Hy & TO, YTO HX HYXKHO B II€JIOM MEHbIIIe, YeM TeX, KOMY
BBICOKasI KBaJM(MpUKAIIS B UX paboTe He CTOIb KPUTUYIHA, 3[eCh BOOOIIE HE MMeeT
HUKAKOI'O OTHOIIEHUSI K JIeJTy, BEJb BaXKHO COOTHOIIEHHE CIIPOCA U ITPEJJIOKEHUS,
a He 00bEM CIpoca KaK TaKOBOI.

Pabory na sizbike accembiiepa n Ha Cu 0OBEIUHSIET, TOMUMO IIPOYETO, OJIUH
OYeHb BarKHBII MOMEHT: HU TO, HU JPYroe COBEPIIEHHO HEBO3MOXKHO JeJIaTh, HE
uMest JIOCKOHAJIBHOTO TTIOHUMAHUsT IIPOUCXoisiiiero. OOydaeMblil MOYKET «He IOTs-
HyTh» MPOI'PAMMHUPOBAHUE Ha YPOBHE MAIIWHBI U YUTH B BeO-pa3pabOTKYy, KOM-
MBIOTEPHYIO MOIIEPKKY OM3HEC-TIPOIECCOB U IIPOYMe MOM00HbIe 001aCTH, HO BEIb
9TO He IIOBOJ M3HAYAILHO HE IBITATHCS HUKOI'O YUNThH CEPhE3HOMY IIPOrPaMMUPO-
BaHUIO.

Ecin sizbik Cu OTHOCHTCST K AKTHBHO KCIIOJIb3yeMbIM ITPO(ECCHOHATBHBIM UH-
CTPYMEHTaM, TO «Ha acceMOJjiepe» B COBPEMEHHBIX YCAOBUSIX IUIIYT KpailHe PeIKo
1 B OYeHb CIeNUMUIECKUX CIydasix; [OAABJIAONee OOILITHHCTBO IIPOrPAMMUCTOB
HE BCTPeJaeT HU OJHOI acceMOJIEpHOM 3aJladi 3a BCKO CBOIO XKM3Hb. Tem He Me-
Hee, YMeHMe U OIBIT paboThl Ha YPOBHE MAINUHHBIX KOMAHJ KU3HEHHO BAaYKHBI
JIJ1sI TIOHUMAHMS ITPOUCXOAAINEro, 9TO JIe/IaeT U3ydeHne sI3bIKa acceM0bepa »KecT-
KO HeOOXOMMMbIM. MOXKHO cYmMTaTh, 9TO BeCh MaTepuas HepBOro ToMa (TO eCTb
IEPBBIX TPEX YacTeil KHUTH) 00bEIMHEH OTHIM CBOICTBOM: BCE 9TO, CKOPEE BCETo,
He HalAET HEIOCPEICTBEHHOIO NpUMEHEHUsl B Bareil Oymyieit mpodeccuonasib-
HOIl IIPaKTUKE, HO 63 9TOr0 XOPOIINM IPOrPAMMUCTOM He CTaTh. VIMEHHO IT0O3TOMY
TOM HA3BIBAETCS «A3BI IPOrPAMMUPOBAHUSY.

Bropoit Tom, Kak yke cKa3aHO, OTKPBIBACTCS YaCThIO [V MOCBAMIEHHON A3BIKY
Cu; 3HATB 9TOT sI3BIK OYEHBb BAXKHO CaMO 110 cebe, HO HaM OH, IIOMHUMO [IPOYero, 1mo-
TpebyeTcst JJisi OCBOCHUS ITOCJIEIYIOMNUX YaCTel BTOPOro TOMa, B KOTOPBIX UMEHHO
na Cu HaAIMCAaHBI BCE TIPUMEPHI.
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B gactu V MBI IO3HAKOMHUMCSI C OCHOBHBIMU <«BHIUMBIMHU» OObLEKTAMH OIEPa-
IIMOHHOM CUCTEMBI M T€M, KaK C HUMHU B3aMMOJEHCTBOBATH Y€pe3 CUCTEMHBIE BbI-
30BBI; B 9Ty 9aCTh BOIET MaTepuas o (PailjloBOMY BBOJY-BBIBOLY, YIIPABJIEHHUIO
MIPOIECCAMU, MEXKITPOIIECCHOMY B3aUMOJIEHCTBUIO W 110 YIPABJICHUIO JIpaiiBepoMm
TepMUHAJIA.

O6cyx)meHne ycayr siapa CHCTEMBI IIPOI0IKAETCs B 4acTu VI, MocBAMEHHON
KOMITBIOTEPHBIM ceTsiM. JI1obas mmepemada TaHHBIX Uepe3 CeTb, Pa3yMeeTcs, TOXKe
CTaHOBUTCSI BO3MOYXKHOHI TOJIBKO Ojiarofapsi OneparmonHoi cucreme. Kakx moka-
3BIBAET OIIBIT, NPOCTOTa MHTEepdeiica COKeTOB U JIEFKOCTb, ¢ Koropoit Unix mos-
BOJISIET CO3JIaBATh IIPOIPAMMBI, B3aMMOIEHCTBYIOIINE JIPYT C JIPYTrOM Uepe3 CeTh,
OyKBaJIbHO BOCXHUINAET MHOTUX YIEHUKOB M PE3KO IMOBBIMIAET «I'PAJYC SHTY3UA3-
Ma». Mareprajr o cokeTraM IpeaBapsieTcsi HeOOIBIMNM <«JIUKOE30M» IO CeTSIM B
1eJIoM, paccmarpuBaercs crek nporokoios TCP /TP, natorest mpumMepbl mpoToKo-
JIOB TIPUKJIATHOT'O YPOBHSI.

B VII gacTtu pacckasbiBaeTcst 0 TOM, KaKue IpobJIeMbl MOT'YT BOSHUKHY T, KO-
[/1a OJJHOBPEMEHHO HECKOJIBKO «JIEHCTBYIONMX JINIy (BLIIOIHSIONINXCS IIPOIPAMM
WJIM 9K3EMILISIPOB OJIHON W TOM Ke mporpaMMbl) OyjyT 0OpaIiaThest K OJHON U
TOI 2Ke MOPIUU JAHHBIX, 6YIb TO 00/JIaCTh OIEPATUBHON HAMSIITH WA IUCKOBBII
daiis. VIMeHHO Takast CUTyallds BOSHUKAET, €CJIN MCIIOJIb30BATh TaK HA3BIBAEMbIE
mpedv, — HE3aBUCUMbIE [TOTOKH IApaJjjeIbHOTO HCIOJHEHUST B PaMKaX OJHOIO
IK3EMILIIpa 3AILYIIeHHON TporpaMmbl. Hano npusnarh, 9T0 9Ta 9acTh KHUTH Ha-
[ICAHA CKOPEee He C [EJIbI0 HayUUTh YUTATE sl UCIIOJb30BAHUIO TPEJIOB (XOTsl BCs
HY2KHasl JIJIst 9TOr0 MHMOPMAIUS TaM €CTh), a C IEJbI0 YOeJUTh ero, 9To TPeibl
HUCTIO/Ib30BaTh HE CJIeJIyeT; HO JlaXKe eCJIM YATATE/b BCJIEN 3a aBTOPOM IPUMET
pelreHne HUKOTIa W HU JJTsT 9ero He MPUMEHSITh MHOTOIIOTOYHOE ITPOTPAMMHUPOBa-
HUe, MATePUAJ YacTU OCTAHETCS IOJIE3HbIM. BOo-TIepBbIX, TAKOE pellleHue JI0IZKHO
OBLIIO MPUHSITO OCO3HAHHO, C BOZMOXKHOCTBIO IIPUBECTU apIyYMEHTHI B €r0 IOJIb3Y.
Bo-BTopnix, paboTa ¢ pasaensgeMbIMi JAaHHBIMI BCTPEIAETCsT OTHIONb HE TOJIBKO B
MHOTOTIOTOYHBIX ITPOrPaAMMaXx: T€ YK€ MHOTOIIOIb30BaTe/IbCKIE DA3bI JAHHBIX TOMY
IIPUMeP, U PAHO WJIX TIO3HO JIF0DOH TpodecCrnoHaIbHbBIN IPOrPAMMUCT C 3aja4deit
TAKOro pojia CTOoJKHETCA. Kpome Toro, B siipe OIEpAIMOHHONI CHCTEMBI pabora
C paze/sieMbIMU JAHHBIMHU, YBBI, HEN30€XKHA, TaK ITO HEKOTOPBIE aCIeKThI €ro
BHYTPEHHErO YCTPONUCTBA ObLIO ObI TPYIHO O0bICHUTE O€3 IIpeIBapuTeILHOIO Pac-
CcKa3a 0 Pa3/IessieMbIX JAHHBIX, KPUTUIECKUX CEKINAX U B3AUMOUCKIIOUYEHUSIX.

Tom zakanunBaerca dactbio VIII, rie gegaercs monbiTKa 00bICHATH, KaK OIe-
paInoHHas CHCTEMa yCTPOEHA W3HYTPU. 3/1€Ch MBI IMO3HAKOMHUMCHA C MOJIEJIAMUI
BUPTYaJILHON ITAMSITH, TIOTOBOPUM O IJIAHUPOBAHUM BPEMEHU MEHTPAJIBLHOTO IIPO-
1eccopa u 0 TOM, Kak Ha caMoM jiesie (To ectb Ha yposHe syipa OC, rje 910 BCE B
JIefiCTBUTE/ILHOCTH ¥ IIPOUCXOJIUT) YCTPOEH BBOJI-BBIBOJIL.

Bcé 510 MOXKHO — OImATH Ke YCJIOBHO — OObEIUMHUTH TEPMUHOM «CHCTEMHOE
[IpOrpaMMHUPOBaHUE» ; K 9TOH Ke 00JlacTu OTHOCUTCS U s13bIK Cu Kak HamboJiee
MOAXOMAIINN JIJTsT CO3/IaHUsI CUCTEMHBIX IIPOrPpaMM, TaK 9TO IyCTbh BaC HE YIUB-
JISIET, YTO YaCTh, IIOCBAIIEHHAsI 9TOMY fA3bIKY, OKa3aJach B TOME II0J, OOIIUM Ha-
3panneM «CHCTeMBbI U CeTH» BMECTE C MaTEPHUAJIOM, ITOCBAIIEHHBIM OIEPAITMOHHON
CUCTEME W KOMIBIOTEPHBIM CETSIM.
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Tpernit, 3aKTIOYUTENBbHBIN TOM KHUTH O3aryiaBjieH cjaoBoM «llapagurmbrs.
S3pIKK pOrpaMMUPOBaHUs, PACCMATPUBABINNAECS B IIEPBOM M BTOPOM TOME —
[Tackanb, si3bIK accembiiepa u CH, — YaCTO OTHOCSAT K TaK HA3LIBAEMBIM (HOH-
netimarosckum’ s3pIKaM, TOCKOJILKY HX IIOCTPOEHHIE 06YCIIOBIEHO YCTPORCTBOM
komrbiorepa (Mammuabl pon Hefimana): mporpaMmMa cTpOUTCst KaK TIOCIEI0BATE b
HOCTBb TPSMBIX yKa3aHUN O BBIIMOJHEHUN TEX WM UHBIX JIEHCTBUI, IIepeMeHHbIE
[IPEJICTABISIOT cO00#l 006JACTH TAMSATH U, YTO BaXKHO, uMelom adpeca, TPUIEM
C 9TUMU aJPEecaMu MOXKHO HaIpsaMy0 paborarh. ['0cmojacTByIomne cOBpeMEHHbIE
[IPEJICTABJIEHUS OJIHO3HAYHO KJIACCU(DUIUPYIOT HE TOJIBKO SI3BIKH acceMbJIEPOB,
HO U s3blK CH B KauecTBe HU3KOYPOBHEBBLL, TO €CTb NPUOJIMKEHHBIX K Aall-
naparype. dyTh ciioKHee cuTyalus ¢ a3blKoM [lackasib, Ha IpuMepe KOTOPOTo B
IIEPBOM TOME TTOKa3aHbI 0a30BbIe TPUHITAIILI CO3TaHNs Tporpamm; Ilackaas Becerma
CUUTAJICA A3BIKOM BBICOKOI'O YPOBH A, HO U IIPpU pa60Te Ha 9TOM 4A3BbIKE MbI TOY-
HO 3HAEM, HAIpUMep, 9TO IepeMeHHAasi eCTh HE 9TO WMHOE, KaK 00JIaCTh MaMSITH,
HaM JIOCTYIIHA IIpsiMas PaboTa ¢ yKa3aTe/ssMU, 9TO TOXKE [M0/Ipa3yMeBaeT HAJIUINe
namMaTu B (POHHEMAHOBCKOM CMBICJIE, Ja U CAMO NPUCBGUBGHUE KAK KOHIIEIIUS
obycoBieno nmeHHo mammunoit pon Heiimana.

B cucremHOM mporpaMMUpOBaHUU, TO €CTh IIPU CO3JAHUU IIPOTPAMM, 0DCITYy-
JKUBAIOIIUX JPYTUA€e MPOrPaMMbI U CAM KOMITBIOTED, B OOJIBIITMHCTBE CJIyYaeB HU-
KaKWe sI3bIKY [IPOI'PAMMUPOBaHUs, KpoMe (POHHENMAHOBCKUX, IIPUMEHSATH HEJIb3s;
OJIHAKO B IIPOIPAMMUPOBAHUN NPUKAGIHOM, KOTIA CO3IAFOTCS TPOTPAMMBI, OPUEH-
TUPOBAHHBIE HA KOHEYHOTO TI0JIb30BATEIsI, BCE HE CTOJIb 2KECTKO. DPHEeKTUBHOCTH
IPOrPaMMbI — CKOPOCTB €6 pabOThI U/ MJIN KOJTMYECTBO 3aHIMAEMOii €10 HaMsAT —
3/1€Ch MOYKET OKa3aThCsd (haKTOPOM HE CTOJIb BaXKHBIM, KaK TPYI03aTPAThI HA CO-
3/IaHe POrpaMMBbl WJIM, CKayKeM, BpPeMsl, KOTOpOe IPOXOIUT OT Hadaja paspa-
GOTKU JI0 MOSIBJIEHHsI TOTOBOI'O MHCTPYMEHTA; CTAHOBUTCS BO3MOXKHO (M 11€J1€C000-
pa3HO) MPHMEHEHUE sI3bIKOB MPOIrPAMMUPOBAHUS, B KOTOPBIX SKCILIyaTHPYIOTCS
abCTPAKIMK BBICOKOI'O YPOBHS, CO3JAHHbIE IIPOIPAMMHO U HE UMEIOIIIe OTHOIIIe-
uus K Maruae ¢pou Heiimana. ITporpaMmMucT MoKeT MO3BOIUTE cebe OTBICIBCS OT
MBICJIEHl 00 YCTPOICTBE KOMIIBIOTEPA, YTOOBI COCPEIOTOUUTHCS HA TOM, KaK IPO-
e, KOpove WM MOHSATHEEe BOIJIOTUTH B BUJE MPOrPAMMBI CBOE IIPeJICTaBJIEHUE,
91d 9Ta IPOrpaMMa JIOJIKHA JIeJIaTh, U IPU STOM CPa3y Ke OKa3bIBAeTCs, 9TO O
[porpaMMe MOXKHO JYMambs no-0pyzomy, COBCEM He TaK, KaK K 9TOMY ITPUBBIKJIH
nporpaMMucTsl, rurryiue Ha [lackase, Cu u 1pyrux (hoOHHEIIMAHOBCKUX SI3BIKAX.
DTO MPUBOIUT K BO3HUKHOBEHUIO MHO02000pa3UA NAPAdUM NPOZPAMMUPOESAHUS.

B mepBoit wactu Tperbero Toma, uMmeromnieir Homep I1X, 06CyKaat0TCsT Tapa -
MBI [IPOIPaMMUpOBaHust (M IIapaJurMbl BOOOIE) KAk sIBJIEHUE. 37eCh YUTATEIb
HAHIET TosicHEHUs, UTO Ke TakKoe, COOCTBEHHO, IapaJurMbl U KaK 3TOT (eHo-
MEH BBITVISIIUT B IIPOIPAMMHUPOBAHUN; OOCYXKIAIOTCS IIPUMEPBI YACTHBIX I1apa-

STIpaBmia pyccKOro sI3bIKa JEIAIOT IIPOBJIEMATHYHLIM PABOIMCAHNE I[IPUJIATATEIHLHOTO
«OHHENMAHOBCKHIT» M B OCOOEHHOCTH €ro aHTOHMMa «HedOoHHeMaHOBCKuil». Kcim ciemnoBars
OyKBe TpaBmJl, «(POH HEUMAHOBCKU» CJIEIyeT MUCATh PAa3/eIbHO, HO y aBTOPa 9THX CTPOK TaKOe
HaIlMCAHNe BbI3bIBAET XKECTKUN BHYTPEHHUI IIPOTECT; YTO 110 «HEDOHHEHMAHOBCKOT0», TO KOP-
PEKTHOIO HAIMCAHWs JJIs HEero HeT BooOIe, Ji060# BapruaHT HapyIlaeT KaKoe-HUOYIb IIPABUJIO.
Sxech u gastee OyIeT MCIOIB30BATHCS CJIMTHOE HAIMCAHKE; €CJIU yIOQHO, PACCMATPUBANTE 3TO
KaK aBTOPCKYyIO0 opdorpaduio.
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JIATM, B TOM YHCJIE y¥Ke BCTPEUABIIMXCS YUTATEIO PaHbllle (PEeKypCust, COObITHI-
HO-OPHEHTUPOBAHHOE TIPOIPAMMUPOBAHKE U T.11.) U JAa6TCs 0030p «OOJIBIITIX» T1a-
paaurM, Takux Kak QyHKIINOHAILHOE, JIOTHIECKOe U 00 bEeKTHO-OPUEHTUPOBAHHOE
porpaMMupoBanue. Bjibiast 9acTb NpuMepoB 6asupyercst Ha si3bike Cu, U JIMIIb
JIJIST IEMOHCTPAIIAN JIOTHIECKOT'O IIPOrPAMMUPOBAHUST IIPUBJIEKAETCS si3bIK [IpoJtor
C COOTBETCTBYIOIINMH IIOSICHEHUSIMHU.

Yacre X mocsmena s3biKy Cu++ # mapagurMaM OO0 beKTHO-OPUEHTHPO-
BaHHOI'O IIPOIPAMMUPOBAHUS M aOCTPAKHBIX THIIOB JaHHBIX. Cu-+-+, eCc/ii MCITO/Ib-
30BaTh «COBPEMEHHBIE» TEPMUHBI, IIPEJICTABJIEH B BUJE YCEUEHHOIO ITOIMHOYKE-
CTBa, B KOTOPOe He BOILIN HUKAKHE «BO3MOXKHOCTH», HABI3aHHBIE MUPY CTaHIAD-
TU3AIMOHHBIMI KOMUTETAaMU; 0 IpoOHee 0 BeIOOpe moaMHo)kecTBa Cru-++4 cKa3aHo
B §10.2. OcHOBHOII MaTepuaJ TOH YacTH paHee HEOJHOKPATHO M3/aBaJjICsl OT-
JIeJIBHOU KHUTOIl; B Ka4eCTBe CBOEOOPA3HOIo «OOHyCa» B 9aCTh BKJIIOUEHA IJIaBa O
noctpoernnn Ha Cru-++ rpaduvuecKux Mojb30BaATEILCKUX HHTEPGENRCOB C UCIIO b
zoBanneM 6ubsmorekun FLTK.

Yacre XI 1mesukoM MOCBSIEHA aJbTEPHATHBHOMY BOCIPHUSITHIO IPOTPAMM,
[IPEJIIoJIarafoIieMy, YTO B X0/e BBIIOJHEHUST HUYE20 He MEHAEMCS — HOBasl WH-
opmanust MOXKeT MOSIBJISITHCs (U TOSIBJISIETCs), HO, €IMHOYKIbI BOSHUKHYB, JIFO-
60ii OOBEKT JAHHBIX OCTAETCSI HEM3MEHHBIM JI0 CBOEIO UCYE3HOBEHHUsI (BBIXOJA U3
00JIaCTH BUMMOCTH). 371€Ch COCTOWTCS, HAKOHEI[, HAIle OJIM3KOe 3HAKOMCTBO C
GYHKIIMOHAJBHBIM U JIOTHIECKUM IIPOIPAMMUPOBAHUEM, JIJISI YEr0 MbI PACCMOT-
PUM «3K30TUUECKUE» SI3BIKHM IIPOIPAMMHUPOBAHUST «COBCEM BBICOKOT'O YPOBHSI» —
JIucm, Scheme, ITposor u Xoyn (Hope).

B zakmounTenproit, XII wacTu Hameit KHUTH B KadeCTBE CBOEOOPA3HBIX MTapa-
JIATM [TPOTPaMMUPOBAHUST PACCMATPUBAIOTCST CTPATErMH UCIIOJTHEHHUST TIPOIPAMM —
WHTepIpeTanus U KOMIWIANUA. JacTh HAUYMHAETCS C PACCMOTPEHHS KOMAH]I-
HO-CKPHUIITOBOrO si3bika Tcl, mHTepmpeTrnpyeMasi CyIIHOCTL KOTOPOI'O HE BbLI3LI-
BaeT COMHEHUIT; MMEHHO B 9TOM KadecTBe OH HaM u mHTepeceH. K m3ydennro Tcl
MIPUJIATAETCH elllé OJuH «OOHYC», CBA3aHHDIN ¢ TpaduiecKuMu nHTepdeiicaMmu, HO
HE UMEIOIUI TPSMOr0 OTHOINEHUsI K U3YYEHUIO Mapajiui’M — KPATKOe 3HAKOM-
crBo ¢ 6ubamorekoit Tel/ Tk, nosBosisitonieii 04eHb GLICTPO «Ha KOJIEHKE» CTPOUTH
necsoxuble mporpammbl ¢ GUI. 3asepmus usyuenune Tcl, Mbl ocTaToK dacTu 1o-
CBSITEM OCODEHHOCTSIM MTPOTPAMMUCTCKOTO MBIIIJIEHUSI, 00yCJIOBIEHHBIM H30paH-
HOIl cTpaTerueil BBIIOJHEHUs TPOTPAMMBI, U OOCYJIUM T'PAHUIIBI JOITYCTUMOTO TIPU
[PUMEHEHNH UHTEPIPETAINT U KOMIIAJIAIIH.

OrMeTnM, 9TO TIPEXKae YeM IIPUCTYyHaTh K M3yUYEeHHUIO MaTepuaja Tpe-
ThEero TomMa, B ocobeHHoctn dactu o Cu+-+, Hy>KHO HAKONUTHL ONpe-
JIEJIEHHBIN OMBIT ITpOrpaMMUpPOBaHUsA. Baiu nmporpaMMbl JOJKHBI TOCTAYb
00'bEMOB, U3MEPSIEMBIX THICSIaMU CTPOK, U y HUX 00sI3aTEIBbHO JO0JIYKHBI TTOSIBUTh-
CsI CTOPOHHUE TTOJIb30BATEIIN; JINIITh B 9TOM CJIy9ae Bl IIONMETE, YTO TAKOE 00bEKT-
HO-OPHUEHTHPOBAHHOE MPOrPaAMMHUPOBaHUE U 3a4eM OHO Hy»KHO. CIIelKka B 9TOM
JleJie IpeBaTa HEOOPATHUMBIMU ITOCJIEJICTBUASIMA JIjIsI MbIIIeHuss. Kak ropopurcs,
KTO TPEYIPEXRIEH — Hy, TOT IPELYIPEIKIEH.
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B Tekcre Becex TpEX TOMOB BCTpedarOTCst (pparMeHThl, HAOPAHHBIE YMEHbLUEHHbIM
wpundtom 6e3 sacevek. [Ipu mepBoM HMpOUTEHNM KHUTH Takue (PparMeHTbl MOXKHO
6e300J1€3HEHHO [TPOIYCTUTD; HEKOTOPBIE U3 HUX MOTYT COJIEPKATH CCHIJIKU BIIEPET
U TIpETHA3HAYATHCS I YATATENeH, y2Ke KOe-9TO 3HAIONNUX O IPOrPaMMHAPOBAHUH.
[Ipumeps! Toro, KAaK HE HAJZO AeJaTh, IOMEUYEHBI BOT TAKUM 3HAKOM Ha TOJIAX:

R

BBomuMbie HOBBIE TTIOHATUS BBIICTIECHBI HCUPHBIM KYPcusom. Kpome Toro, B TeK-
CTe UCIOJIb3YeTCsI KYPCUS JJIsi CMBICJIOBOTO BBIIE/ICHNUS U YKUPHBIN IIPUMT 1115
BbIJejIeHnsT (PAKTOB U MPABUJI, KOTOPBIE YKe/IaTe/IbHO He 3a0bIBAThH, MHAYE MOTLYT
BO3HUKHYTDH IIPOOJIEMBI C TOCJIEIYIOMMM MaTEPUATIOM.

B xomutie TpeTbero TomMa Bl HaigETe OOl IPEIMETHBIN YKA3aTe b; /Il KaXK-
JIOTO TepMHUHA YKa3aHO, B KAKOM TOME U Ha KAKOU CTpaHUIlEe OH HOABJISAETCI B
TekcTe — Hanpumep, 2:107 o3HaUYaeT, 9TO 3aNHTEPECOBABIINM BAC TEPMUH MOXKHO
HaliTh Ha cTp. 107 BTOpPOrO ToMma.

Jomammuss crpanuiia 3Toit kuuru B MHTepHETE pacmoioKeHa 1o ajapecy
http://www.stolyarov.info/books/programming_intro

37ech BbI MOXKETe HaflTH apXWB IIPUMEPOB IIPOrPAMM, IPUBEIEHHBIX B KHUTE, &
TaKzKe 3JIeKTPOHHYIO BEepCHIO caMoit KHuru. {1 mpuMepoB, BKIIIOUEHHDBIX B apXUB,
B TEKCTe yKa3aHbl nMeHA (haiiIoB.



YHactp 1

IIpeaBapurenbHble cBeeHUA

1.1. KoMOpioTep: 9TO 3TO TaKOe

Nnmest mesio ¢ MHOTOOOPA3uEM KOMITBIOTEPHBIX YCTPOMCTB, OKPYIKAIOIINX HAC
CEroJIHs, MBI 4aCTO 3a0bIBAEM, YTO MCXOAHAsST (PYHKIUST KOMIILIOTEPA — CYUTATD;
OOJIBIIIUHCTBO U3 HAC HE IOMHUT, KOIJa B MOC/IEIHUN Pa3 UCIOIH30BAIN KOMITBIO-
Tep [JId BhIYMC/IeHuil. BrpodeM, maxke ecn MONBITaThCA 9TO CAEIATh, HaIpUMep,
samycTuB mporpammy «KalabKysIsTop» WiIH Kakylo-HHOYAbL HUPPOBYIO TabJIMILY
Bpogie LibreOffice Calc mau Microsoft Excel, MoxKHO 3aMeTUTh OJINH JTIOOOTIBITHBII
daxT: Ha PUCOBAHNE OKOIIEK, KHOMOYEK, PAMOK TAOJHIIEI U BOOOIE Ha OpraHu-
3alIIO JUaJIOra C IIOJb30BaTeJieM KOMIIBIOTED IIPpHU 3TOM IIOTPATUT B MHUJIJIMOHBI
pa3 GoJibllle oreparuii, YemM Ha pacdéThl KaK TakoBble. VIHa"e roBopsi, yCTPOICTBO,
npeHa3HaYCHHOE JIJIg IIPOBEJICHN A BbI‘{HCJIeHHﬁl, 3aHUMaeTCd 9eM YyI'OJIHO, TOJIb-
KO HE BBLIYUCIEeHUAMH. [IOHATH, KaK TakK IOJIyYUI0Ch, HAM IIOMOXKET HeOOJIbIITOM

9KCKYPC B UCTOPHIO.

1.1.1. HemHoro ucropuun

B KadecTBe HepBOIU/I B ncropun BBIUUCJINTEJIbHON MalIMHbl HA3BIBAIOT MEXaHU-
qeckuit apudpmomerp Bunbrennma [lukkapma, cozmanubiii B 1623 romxy. Marmuna
Ha3bIBAJIACH «CIETHBIMU JaCaMU», TOCKOJIbKY ObLIa Clle/IaHa U3 MEXaHUIeCKUX Jie-
TaJjell, XapaKTEePHBIX JIJIs 9aCOBBbIX MeXaHU3MOB. «CUETHBIE Jachkl» OIEPUPOBAJIN
MIECTUPA3PSITHBIMU TEJBIMU YUCJAMUA U CIOCOOHBI ObLIN ITPOU3BOIUTH CJIO2KEHUE
U BBIYUTAHUE; IEPEIOJHEHNE OTMEYAJIOCh 3BOHOM KOJIOKOJIbUHKa. J[o HAIUX fqHeil
MaIllHa He COXpaHumiach, Ho B 1960 romy Obuia co3iana paboramomas korus. 1o
HEKOTOPBIM cBeflerusiM, Mannia [lukkap/a Morsa O6bITh U He caMoii IEPBOil Me-
XaHMYECKON CYETHOI MalmHoOl: n3BecTHBI 5¢Ku3bI Jleonapo ga Bunun (XVI B.),
Ha, KOTOPBIX M300pakeH CUETHBIN MeXaHu3M. BBIIT 1 3TOT MEeXaHN3M BOILIOIIEH
B METAJIIe, HEM3BECTHO.

1970 cremyer maske U3 ero Ha3BAHMS: AHIIMICKOE CJIOBO computer GYKBAIBHO MEPEBOINTCS
KaK «BBITHCJIUTE/b», a OPUIINAIbHBIN pycckuit TepMuH «IBM» 06pa3oBaH OT CJIOB «3JIEKTPOH-
Hasl GHIHUCAUMEADHAA MAIIHAY.
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Camoii crapoil n3 CYETHBIX MAIINH, COXPAHUBIINXCS JI0 HAIIKMX JIHEH, SABJIsIeTCs
apudmomerp buresa Ilackass, cozmannbiit B 1645 romy. Ilackanb nadan pabory
HaJ MammHo#i B 1642 romy B Bospacte 19 jer. Orer n3obperaresss IMeN J€I0 CO
cOOpPOM HAJIOTOB U BBIHYZKJI€H OBLI IPOBOIUTD JOJITHE U3HYPUTEIbHDBIE TOACIETHL;
cBonM m3o0perenneMm bies Ilackanb mHamesyicst oberauTh pabory oria. Ilepsbrit
0bpaser] nMeJI IsITh JeCITUIHBIX IUCKOB, TO €CTh MOT paboTaTh ¢ HSITH3HATHBIMHA
yucyiamu. TTozamee 66111 CO35aHbI MAIIMHBL, UMEBIIHE J0 ABaainaru 1uckos. Ciro-
JKeHne Ha MalnHe [lackajss ¢ TOUKH 3peHusI OlMepaTopa BBIMOJIHSIIOCH ITPOCTO —
HY2KHO OBLJIO HAOpaTh CHavaJ/a MepBoe cjaaraeMoe, IIOTOM BTOPOe; ITO Ke KacaeT-
Csl BBIYUTAHUS, TO JIJIsI HETO IIPUXOJINIOCH UCIIOIB30BaTh TaK HA3bIBAEMbBIl METO

JeBATUYHBIX JOIOJIHEHUI.

Ecnm y Hac (ans npumepa) BCero nsiTb paspsiAoB, TO MEPEHOC B LUECTON paspsid, Kak u
3aéM 13 Hero, 61aronoay4HO TePSIETCs, YTO NO3BOJSIET BMECTO BbIYUTAHUS YNC/IA BbINOAHATH
npubassieHne HeKOTOPOro Apyroro 4ducna. Hanpumep, ecau Mbl XOTUM BbIYECTb M3 Yucna
500 (To ecTb, Ha nsATW paspsgax, u3 00500) qucno 134 (00134), To BMECTO 3TOMO MOXHO
npnbasute yncno 99866. Ecnm bl y Hac Bbln wecToin paspsg, To nosayyunocs bbl 100366,
HO MOCKOJIbKY LUECTOro paspsifa HeT, pe3ynbTtaT nony4dutca 00366, TO eCTb POBHO TO, YTO
Hy>xHO. Kak nerko goragaTbcs, «marmnyeckoes» 4ucno 99866 nonyyeHo NyTéM BblYUTAHUSA
Hawero BolynTaemoro n3 100000; ¢ Toukn 3peHus apudMeTUKU Mbl BMECTO onepauun r — y
BbinosiHsiem = + (100000 — y) — 100000, npuy4ém nocnesHee BbIHUTAHUE MPOUCXOQUT CaMO
coboii 3a CHET nepeHoca B HECYLLECTBYIOLNIA LECTOR pa3psa.

XUTpoCTb 34eChb B TOM, YTO NOAYy4HnTb 13 Yucna y 4ucno 100000 —y okasbiBaeTCst HEOX M-
JaHHo npocto. [Nepenuwem BbiparkeHne 100000 — y B Buge 99999 — y + 1. Mockonbky Yucno
Y MO yClIOBMSIM 3afadn He bosiee YeM MATW3HAYHOe, BblduTaHne 99999 — y B cToNbuk npo-
n3oliaet 6e3 eanHoro 3aiiMa, TO eCTb MONPOCTY Kaxzgas uyuepa 4mucna y byger 3ameHeHa
Ha yugppy, gononusowyto eé go gessitkn. OCTaHeTCs TONbKO NPMbaBUTL EAUHUYKY, 1 LENO
cnenaro. B Hawem npumepe uudpsl 00134 3ameHAOTCS HAa COOTBETCTBRYOWME M 99865, 3a-
TeM NpubaBNseTCs equHMLA 1 NONyYaeTcs «Marudeckoe» 99866, kotopoe Mbl Npubasnsian
k 500, BMecTo TOro 47106bl BblynMTaTh 134.

Ha apudmometpax Mackans BolunTaHUe BbINONHANOCH HECKONLKO xUTpee. CHavana Hyx-
HO BbINo HabpaTb fEBATUYHOE [ONOHEHME yMeHbluaemoro (4ncio 99999 — x, ans Hawero
npumepa 37o Byner 99499), ans uvero H6apabanbl ¢ LupamMn pesynsbTaTa, BUAUMBIE Hepes
CMeLManbHble OKOLIKMN, COLEPXann Mo ABe Lugpbl — OCHOBHYIO M AOMOJHSIOWYIO LO Ae-
BSTKM, a Cama MawunHa bbina cHabxkeHa MNaHKOMA, C MOMOLLLIO KOTOPOi «HEHYXXHbIY» psg
undp 3aKpbiBasn, 4ToDbI OH He oTBNekan onepaTopa. K HabpaHHOMY LEBATUYHOMY AOMOJ-
HeHUto npubaBnsaiock BblYMTaemMoe, B HaweM npumepe 00134, To ecTb MOMYYaNoCh YUCNO
99999 — z +y. OgHako onepaTop NPOAOJXKaN CMOTPETL HA LU(PbI AEBATUYHbBIX AOMOJHEHWIA,
roe otobpaxanocs 99999 — (99999 — x + y), To ecTb npocTo & — y. s yncen n3 Hawe-
ro npumMepa pesynbTaTom npubasaeHust ctano 6ol yncno 99633, AEBATUYHOE LOMOJIHEHNE
KoToporo — 4ucno 00366 — npefcrasnsier coboii BepHblii pesynsTtaT onepauun 500 — 134.

Celivac 3ToT cnocob npeacTaBnseTcss HaM Yem-To BpoAae pokyca, OBONbLITHOro, HO He
C/INLLIKOM HY>KHOTO B COBPEMEHHbIX peanusx. Ho BOT ¢ BblumcneHnem gonosHeHusi, Tpebyto-
WM npubasieHns eanHNLbI, Mbl eLé BCTPETUMCS, Korga byaem obcyxaaTh npeacraBneHme
OTPULLATENbHbBIX LIENbIX YUCEN B KOMMNbIOTEPE.

Tpuamars jer ciycTs 3HaAMEHUTBHIN Hemerkwuit Maremaruk lordpun Buib-
reqibM JIefOHUI] TOCTPOUTT MEXAHUYIECKYIO MAIIUHY, CIIOCOOHYIO BBIIOJIHATH CJIO-
JKeHUe, BbIYUTaHUe, YMHOXKEHUE U JieJIeHne, IPUYEM YMHOYXKEHUE U JIeJI€HNE BbI-

IOJIHSIJIACh Ha 3TOI MaIlnHe IIPUMEPHO TaK, KaK MbI BBIIIOJIHAEM YMHO2KEHHEC N
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JeJIeHUE B CTOJIOMK — YMHOXKEHHE IPOU3BOJIUTCI KaK ITOCIE0BATEIHLHOCTD CJIO-
JKeHUil, a JieJleHne — KaK M0C/Ie0BaTeIbHOCTh BBIYUTAHUN. B HEKOTOPBIX MCTOY-
HMKaX MOXKHO BCTPETHTDL YTBED:KJIEHHE, YTO MAIlUHA SIKOOBI YMeJa BBITHC/ISITH
KBaJpaTHbIe U KyOndecKre KOPHH; Ha CAMOM JeJjIe 9TO He TaK, IPOCTO BBIYUCIUTH
KOPEHb, UMesI YCTPORCTBO I YMHOXKEHUsI, U3PSIAHO MPOIIe, 9eM 63 TaKOBOTO.

Ncropusa mexanndeckux apudMOMETPOB IPOIOJIZKAIACH JOCTATOYHO JOJITO U
3aKOHYM/IACH YK€ BO BTOPOI MOJIOBUHE XX CTOJIETHSI, KOT/Ia MEXaHUIEeCKIE CIET-
HbIE€ YCTPOICTBA OBLIN BBITECHEHBI SJIEKTPOHHBIMU KaJIbKyJidTopamu. s nare-
'O UCTOPUYIECKOTO IKCKYPCA BAXKHO OIHO 00Ilee CBOHCTBO apudMOMETPOB: OHU
He MOIIM 06e3 yJacTusl YeJ0BeKa ITPOBOJIUTL PACUYETHI, COCTOLAINNE U3 Oojiee dem
OIHOI'O JIEUCTBHS, MEXKLY TEM pEIIeHHEe JarKe CPABHUTEIbHO IIPOCTBIX 33134 Tpe-
OyeT BBINOJIHEHNS JOJITUX IIOCIeI0BaTe/IbHOCTEN apudMeTndecKux aeiicreuii. Pa-
3yMeercs, aprudMoOMeTphl 0bJIerdasn TPy PACIETINKOB, HO COXPaHSIIACh HEOOXO-
JIIMOCTD BBINMMCBIBATDL Ha OyMare MpoOMerKyTOYHbIE Pe3yJbTaThbl U HAOWpaTh WX
BPYYHYIO C IIOMOIIBIO KOJIEC, PBIYAroB, B 0Ojiee MO3IHUX BapuaHTaX — C IIOMO-
IBIO0 KHOTIOK.

Anrmiickuii matemaruk Yapians Be6oupx (1792-1871) obparni BHEUMaHUE
Ha TO, YTO TPV PACIETINKOB MOXKET OBITh aBTOMATU3UPOBAH MOJTHOCTHIO; B 1822
ro/ly OH IPEJJIOKUJI IMIPOEKT 00Jiee CIOKHOTO YCTPOHCTBA, U3BECTHOI'O KaK Pa3-
HOCTMHAA MAWUHA. DTa MaIIUHA JOJKHA OblIa MHTEPIOJIUPOBATH ITOJIUHOMBI

2

METOIOM KOHEYHBIX Pa3HOCTEH, YTO MO3BOJUIO Obl AaBTOMATU3UPOBATH ITOCTPOE-
HUe TabJul, Pa3Ho0Opa3HbIX (DYHKINA. 3apYUUBIIACH MOIEPKKOM aHIVIMICKOTO
[IpaBUTENBCTBA, B 1823 romy Bebbupk nadan paborTy Haj MAIIMHON, HO TEXHU-
YeCKHUe CJIOYKHOCTH, C KOTOPBIMU OH CTOJIKHYJICS, HECKOJIBKO IIPEBBICHIIA €0 0K U-
fanus. Vcropuio 9TOro mpoekTa pasHble HCTOYHUKNA M3/IAraloT IMT0-PA3HOMY, HO
BCE CXOJIATCS Ha TOM, UTO ODIIasi CyMMa IMPABUTEILCTBEHHDBIX CYOCUINN COCTABH-
Jia OTPOMHYIO 110 TeM BpeMmeHaMm cyMmy B 17000 byHTOB CTEPJIMHIOB; HEKOTOPBIE
aBTOPBI JTOOABJIAIOT, UTO AHAJOTUYHYIO CyMMY DeOOMIK IOTPATU U U3 CBOEro
cocrostamsi. PakT cocTouT B TOM, UTO paboTarrlyo Mamuay bebbumk Tak u He
[IOCTPOWJI, IPUIEM B XOJI€ IIPOEKTA, 3aTSHYBIIErOCs: OYTH HA JIBA JIECATUIICTHUS,
OH CcaM OXJIJIeJI K CBO€ll 3aTee, 3aKJII0YUB, 9TO METOJ] KOHEUHBIX PA3HOCTEH — 3TO
JIUIIE O/HA (IIYCTh U BaKHAsI) U3 OPPOMHOIO MHOXKECTBA PACUETHBIX 33/1a4; CJIELY-
omast 3ajyMannas n3o0peraTeseM MaIIUHA JOJKHA OblIa CTaTh YHIBEPCAJILHOM,
TO €CTh HACTPAMBATLCA Ha PEIleHre TPOU3BOJIHHON 3a,1a49u.

B 1842 romy, Tak u He MOJIyYINB HUKAKOrO pabOTAIOIIEro yCTPONCTBA, aHT I~
CKO€ TIPABUTEIHCTBO OTKA3aJI0Ch OT JAJIbHEUITero (huHAHCUPOBAHUS JESITETHHO-
ctu Bebbuka. OCHOBBIBAsICH HA MPUHITUIIAX, IPEJJIOXKEHHBIX BebompKreM, mBes]
leopr HlyTir B 1843 romy 3aBepiimi OCTPOEHUE PaDOTAIOIIeil pa3sHOCTHON Ma-
IIUHBI, & B MOCJIEIYIOIIIE TO/Ibl TIOCTPOUJI eIé HECKOIbKO K3EMILISPOB, OJINH U3
KOTOPBIX IIPOJIaJl GPUTAHCKOMY IIPABUTEJIBCTBY, JIPYyTroit — npasuresbeTBy Coeju-
nénnabrx [IItaTos. B xomie XX Beka JiBa 9K3eMILIAPa PA3HOCTHON MaIlnHbl bebou-

2Ha caMoM ieJle H3BECTHO GoJlee paHee OIUCAHNE PA3HOCTHOMN MAIIMHBI — B KHUT'€ HEMEIIKOTO
urkenepa Moranna dou Mroiepa, usgannoit 8 1788 romy. Ucmomszosan u Bebbumxk nmen n3
9TOI KHUTHU, JIOCTOBEPHO HE U3BECTHO.
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J2Ka OBbLIN TIOCTPOEHBI Ha, OCHOBE €r0 OPUTMHAJIBLHBIX YepTeKell, oJiHa JJIs My3es
Hayku B JIOHIOHE, Jpyrast — JJjisd My3esi HCTOpUHM KOMITboTepoB B KasnmudopHuu;
TakuM 00pa30M OBbLIO HAIVISIHO IIOKA3aHO, YTO Pa3HOCTHas MarinHa Beboumxka
MorJIa 06l paboTaTh, eciu ObI €€ U3rOTOBJIEHNE OBLIO 3aBEPIIEHO.

Bupouewm, B nctopudeckoMm rraHe OKa3bIBAETCS MHTEPECHEE HE PA3HOCTHAS Ma-
IUHA, a 3ajJyMaHHas bebOu/zkeM yHUBEPCAJIbHAS BBIYUCIUTEIbHAS MAIIIHA, KO-
TOPYIO OH Ha3blBaJl aHaAumMu4eckoti. CJI0KHOCTE 3TOI MalllMHbI ObLIa TAKOBA,
YTO JlaKe BBIIOJIHUTDH €€ 4epTexku BebOmKy He yJ1aji0ch; 3a/[yMaHHOE yCTPONi-
CTBO IIPEBOCXO/IAJIO BO3MOXKHOCTH TEXHUKU TOIO BPEMEHU, Jia U €r0 COOCTBEHHBIE
BO3MOYXKHOCTHU TOXKe. TaK Wi nHade, MMeHHO B paborax BedbOu2Ka, TOCBAIEHHBIX
AHAJINTUYIECKON MAIIIUHE, BO-IIEPBBIX, BO3HUKIIA UJES NPOPAMMHOZ0 YNPasAeHUA,
TO €CTh BBINIOJTHEHUS JCHCTBUMN, MIPEIITUCAHHBIX IPOIPAMMOIl; U, BO-BTOPBIX, IO~
SIBUJINCh JEWCTBUs, HE UMEIOIINE TPSMOrO OTHONIEHUS K apudMeTHKe: MepeHoc
JIAHHBIX (IPOMEXKYTOYHBIX PE3YJIBTATOB) U3 OJHOTO YCTPOICTBA XPAHEHH B JIPY-
roe U BBIIIOJIHEHNE TeX WJIM UHBIX JIEHCTBUI B 3aBUCUMOCTUA OT PE3Y/ILTATOB aHa-
Ju3a (HalpuMep, CPaBHEHUs1) JIAHHBIX.

B Tom ke rojy, Korja 6puTaHCKOe IIPABUTEILCTBO IPEKPATUIO (DUHAHCHPOBA-
HIe IMPOeKTa PA3HOCTHON MamuHbl, beOOuIK mpounTas B yHuBepcuTeTe TypuHa
JIEKITUIO, ITOCBATIEHHYIO B OCHOBHOM aHAJUTUYIECKON MAIIMHE; UTATbAHCKII MaTe-
MaTuk u nHxeHep Penepuk Jlymmxun Menabpea omnybmkoBa Ha (PpaHILy3CKOM
SI3bIKeS KOHCIIEKT 9Toii steknnn. 11o mpockbe Be66mmxa tenn Asrycra Ana Jlas-
neiict IepeBesia TOT KOHCIIEKT Ha aHIVIMHCKUN, CHADIUB CBOM ITEPEBO/I Pa3BepPHY-
THIMU KOMMEHTAPUSAMU, 3HAYUTEIHHO IIPEBBIMIAIONINME 110 Pa3MePy CaMy CTAThIO.
B onHoM u3 paszjiesioB 9TUX KOMMEHTAPUEB HPUBOIUTCS IMOJIHBIH HAOOD KOMAH]
JIJISI BBIYUC/IeHUs 4unces BepHy/un Ha aHaJuTHIeCKON MAaIllhuHe; 3TOT HabOop KO-
MaH][ CIATAETCS IEPBOY B HCTOPUHU KOMIIBIOTEPHOM ITporpaMmoii, a camy Ay Jlas-
JIEHIC 9aCcTO HA3BIBAIOT IEPBBIM IIporpaMMuctoM. JIobomnbiTHO, uTo Ama Jlasieiic,
Pa3MBIILIAT HAJ BO3MOXKHOCTSIMHU AHAJUTHYICCKON MAIUHBI, CMOIJIA yKe TOTJa
3alIgHYTh B OyIyIiee KOMIBIOTEPOB; MMOMUMO ITPOYEro, €€ KOMMEHTAPUU COIEP-
xKaym cuenytonuit pparmenT: «Cyms u nNpedHa3nHavenue Mowuhvl USMEHAMCA
om Mo20, KAKYO UHPOPMAUUIO MdL 68 HEE eaoocum. Mawuna cmoorcem nucamo
MY3UKY, PUCOBAMD KAPTMUNGL U NOKGHCEM HAYKE MAKUE NYMU, KOMOPbLE Mbl HU-
xo02da u Huzde He sudeaus. Ilo cyru Ana Jlapieiic 3aMermia, 9TO 3ayMaHHAS
Bebbuxem MammmHa MOXKET PaCCMATPUBATLCS KaK MHCTPYMEHT it 00pabOTKH
nHMOPMAITUN B IITUPOKOM CMBICJIE, TOra KaK PelleHre PACIETHBIX MaTeMaTHde-
CKUX 3aJ1ad IPEICTaB/IsIeT cOOOM JIUIb YacTHBIN Ccilydail Takoil 0O6pabOTKHU.

3Menabpea JOCTATOYHO MHOTO CBOUX paboT MyBIMKOBA UMEHHO Ha, (PPAHITY3CKOM, KOTOPBIi
B T€ BpeMeHa ObLT 0oJjiee TOMYJIsipEH B KAUECTBE MEXKIYHAPOMHOTO, HEYKETU aHTIUHACKUN.

4Ana Jlagieiic GblTa eIMHCTBEHHBIM 3aKOHHBIM PeGEHKOM 1109Ta BaiipoHa, HO OTer B
CBOIO JI0Yb BCETO OMH Pa3 B XKU3HU, depe3 Mecsl] nocie e poxxaenust. CorsacHo HanboJsee mpas-
JIONOJO0HON Bepcuu, CBOE MPHUCTPACTHE K MareMaTuke Aza mepeHsijia OT CBoeit Mmarepu, AHHBI
Wzabesmnnr Baitpon. B uuncimo snakombix Anpr Jlapmeiic Bxomuau, kpome Hapabsa Bebbumxa,
Takue 3HamenuToctu, Kak Maiiki @apajeit 1 Yapab3 Jlukkenc, a e€é HacTaBHUIECH B IOHOCTHU
Obliia 3HAMEHUTAs YKeHIUHA-YI6HbIA Mapu ComMepBUILIb.
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Eciin paboraroriasi pa3HOCTHAsi MAIAHA, KaK YK€ YIIOMUHAJIOCH BBIIIE, BCE
ke ObLa mocTpoeHa B cepeqnbe XIX Beka, xorst u He bebbumkeM, TO ujest npo-
2PAMMUPYEMOT, BBITUCTUTEBHON MAINUHBI OIEPE/INJIa YPOBEHb TEXHUKU MOYTH
Ha CTO JIET: IepBble pabOTAIONINE BEIYUCIUTEIbHBIE MAIITUHBI, yIIPABJISeMbIe ITPO-
rpaMMHO, TOSIBIJINCH JIMIIL BO BTOpoil derBepTm XX Beka. B HacTosImee Bpe-
Msl CYUTAETCs, 9TO XPOHOJIOTUYECKHU [I€PBOI IPOrPAMMUDYEMON BHIYUCIUTETHHOM
Marmuuo#l 6buta 71, noctpoennast Koupagom Ilyze B ['epmanuu B 1938 romay; ma-
MUHA OBbLIA MOJTHOCTHI0 MEXAHUIECKO, SJIEKTPUIECTBO UCIIOIB30BAJIOCH TOJIBKO B
MOTOpE, IIPUBOUBIIEM MEXaHU3MbI B JIBM2KeHMe. Z1 ucmnoab3oBaja B pabore 1BO-
WYHYIO JIOTUKY, MIPUIEM 3JIEMEHTBI, BBIUUC/ISIBIINE JIOTHIeCKUe (DYHKITUU, TaKue
KaK KOH'BIOHKIIUS, JIM3BIOHKIIUS U T.II., ObLIK PEajin30BaHbl B BUJe HAOOPOB U3
MEeTAJITHIECKUX IIJIACTHH, CHAOXKEHHBIX XUTPBIMU BbIPE3aMU. 3aUHTEPECOBAHHOMY
YUTATENI0 MBI MOXKEM HOPEKOMEHI0BaTh Haiitu B lHTEpHETE BUIEO0, JEMOHCTDU-
pyIolliee 3TU JIEMEHTHI Ha yBEJIUIEHHONW MOJIEJIN: BIIeYaTIeHIe, ITPOU3BOIIMOE UX
paboToii, 6e3yCI0BHO CTOUT IIOTPATEHHOTO BPEMEHH.

Marmuaa 71 paboraja He CIUIIKOM HAIEKHO, MEXaHN3MBbI YaCTO 3aeIaJI, UC-
KazKad HO.HyLIaeMI)IIU/I pe3yabTaT, TaK 9TO Hp&KTI/I‘{eCKOﬁ II0JIL3bI OT 3TO MaIIUHBI
MOy YUTh HE YIAJI0Ch, HO 32 HEll TOJIOM IT032Ke 0C/IeI0BaJIa Z2, UCIOIHL30BABIIIAS
Ty JKe MEeXaHUKY JijIsl XpaHeHust nHbopMalun («IIaMsiTh» ), HO OCYIIEeCTBIIsBIIAs
BBIYUC/IUTEILHBIE OIEPAIMH C IOMOIIBIO 3JIEKTPOMArHUTHBIX pejie. Obe maru-
HBI BBIMIOJTHSIJIH UHCTPYKITUHU, TIOJIyYIaeMble ¢ TePQOIEHTHI; ePEeMAThIBATE JIEHTY
HA3aJ[ OHU HE YMeJId, 9TO CHJIbHO CY?KaJI0 UX BO3MOXKHOCTH, HE IO3BOJISIS Op-
TaHM30BaTh MOBTOPEHUS yIACTKOB IPOTPAMMBI, TO ecTh UKL [lozxke, B 1941
rony, Ilyse noctpous mamuny 7Z3, UCIOIB30BABIIYIO TOJIBKO peJie U XPAHUBIIYIO
MIPOrpaMMy Ha IJIACTUKOBON Hep@OJIEHTE; 110 HEKOTOPBIM JAHHBIM, JIJIS 9TOrO UC-
I0JIb30BaJIaCh OOBIKHOBEHHAsT KUHOILJIEHKA — OpaKOBaHHbBIE JIyOJ/IU U ITPOIUE OTXO-
AbI JedTeJIbHOCTHU KI/IHOCTy,ZLI/HU/I. 9Ta MallnHa ITO3BOJIdIa OPraHU30BbIBATHL ITUKJIBI,
HO HE UMeJjIa WHCTPYKIMK JIJIsl YCJIOBHOTO IEPEX0/a, UTO TaKKe HECKOJIBKO orpa-
HUYUBAJIO €€ BO3MOXKHOCTHU. 73 pa3pabaThiBajach B KAUECTBE CEKPETHOTO ITPaBU-
TeJILbCTBEHHOTO 1IpoekTa; 1ly3e obparuiics K TpaBUTEIbCTBY 32 JIOTOJHUATEIBHBIM
pUHAHCUPOBAHUEM C II€JIBIO 3aMEHBI PeJie Ha SJIEKTPOHHBIE CXEMbI, HO B 9TOM €My
6b110 oTKa3aHo. [loceusiss MamuHa B 9TOM psiay, Z4, 110 CBOMM IPUHIUIIAM ObLIa
[I0X0Ka Ha, Z3, HO yrKe HAKOHEI II03B0JIsijIa Oprann3osarh Bersienue. [locrpoiika
74 obuna 3asepiena B 1944 roay, u w3 Bcex mammia Konpaga [lyse Tonbko oma
ylieJiesia, OCTajabHble ObLIN YHUYTOXKEHDBI Ipu boMbapaupoBke Bepymna aBuarueit
COIO3HUKOB.

Homaroe Bpemsi o pabotax Ilyse He ObLIO U3BECTHO 3a mpegenamu ['epMmaHuu.
Mex 1y TeM Ha OKpecTHOCTH BTOpOit MUPOBOil BOWHBI MPUIIE/ICS TI0 06€ CTOPOHBI
OKeaHa HACTOSINNI OYyM CO3JIaHUs] BBIYUCIUTEIbHBIX YCTPONUCTB, KaK 3JIEKTPOME-
XaHUYeCcKuX (B TOM 4HC/Ie OCHOBAHHBIX Ha peJie), TakK U AAeKMPOHHDIT, OCHOBAH-

HBIX Ha 9JIEKTPOHHO-BAKyYMHBIX JIaMIIaX.

Paguonamna (cm. puc. 1.1) npegcrasnsieT coboli 31eKTPOHHbI NpUbOp, BbINONHEHHbIN B
BUAE 3aMasiHHON CTEKNSAHHONM KOMbbl C 3NEeKTPOAaMu, U3 KOTOPOl OTKadaH Bo3gyx. B npo-
cTeliweii pagnonamne — auoge — npesycMoTpeHbl ABa paboumx anektpoga (aHog u kaTog),
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Puc. 1.1. Pajmonamma (aBoiinoit Tpuos) B AeficTeun® (cieBa); cxema TpUITepa Ha
JIByX Tpuojax (crpasa)

a TaKXXe Cnupanb, pa3orpeBatlollas KaTohd A0 TeMMNepaTyp, MpyU KOTOPbIX HAYMHAETCS Tep-
MO3JIEKTPOHHASI SMUCCHSI, KOTAA OTPULLATENIbHO 3apsiXKEHHbIE 3J1EKTPOHbLI NOKUAAIOT KaTog U
CO3/Aat0T B MPOCTPAHCTBE JlaMMbl CBOeObpa3Hoe 3neKTpoHHoe 0bnako; nog AeiicTBueM pas-
HOCTW MOTEHLNAJIOB 3/IEKTPOHbI MPUTSMMBAIOTCS K aHody W mornowatoTcs um. B obpatHom
HanpaBfeHUN 3apsif nepefaBaTb HEKOMY: aHOA, OCTaBasICb XOJOAHbLIM, SMUCCUUN SN1EKTPOHOB
HE NPOM3BOAMT, @ 3aPSPKEHHbLIX UOHOB B KOJIBE HET, MOTOMY 4TO TaM BakKyyM. Takum obpasom,
Yyepes MO TOK MOXET WATW TOMbKO B OLHOM HanpaBfieHWUW; MOCKOJbKY 3apsif, 3JIEKTPOoHa
CUYUTAETCs OTPULLATENIbHLIM, B TEPMUHAX SNIEKTPOAUHAMUKU MEPEMELLEHNE DNEKTPUYHECKOTO
3apsifja MPOUCXOAWNT HaBCTPEeYy 3/IEKTPOHAM, TO eCTb OT aHoga K katogy. Ecnm usmenuTs
NONSIPHOCTb BKJIIOYEHUS AMOAA B LiENb, TO 3JIEKTPOHbI, NOKUHYB Pa3orpeThlii 31eKTPoa, TyT
e byayT NpuTArnBaTLCS K HEMY ODpaTHO Nof AeiiCTBMEM MONIOXKMTENLHOrO NOTEHLManNa, a
[0 BTOPOro 3ekTpoga (aHofa, CTaBLUEro KaTOLOM B Pe3ysbTaTe MEPEenostoCOBKM) HaCTULbI
foneTtaTtb He ByayT, OTTANIKMBAsiCb OT HEro M3-3a HaAU4YUS HA HEM OTPMLATENLHOMO MOTEH-
umnana.

JobaBuB ewg onnH 3n1eKTpos — TakK Ha3bIBAEMYIO CETKY — Mbl MOJYYUM HOBbIA TWM
paguonamnel, HasbiBaeMblii Tpuogom. CeTka yCTaHaBAMBAETCS BHYTPY KOObI HAa MyTW 3/1eK-
TPOHOB, NeTAWMX OT KaToda K aHogy. [1py nopave Ha ceTKy OoTpMLATENBHOrO NOTEHLManNa
OHa Ha4MHaeT OTTaNIKMBaTb 3JEKTPOHbI, HE MO3BOJISAS UM LOCTWYb aHOLA; €C/iN NojaTb Ha
CETKY MOZY/NIMPOBaHHbLIA CUrHAN, HAaNpuMep, NONYYeHHbIA C MUKPOOHA, TOK, MPOXOASLNii
Yepes Tpuog, OyaeT NOBTOPSTL U3MEHEHUS MOTEHLMANA HA CETKE, HO MpPU 3TOM MOXET ObITb
ropasgo cuibHee. VI3HavanbHO Tprogbl Kak pa3 1 NpegHasHayanncb ANs YCUNEHNUsS CUTHana.

B3sie gBa Tpnoga v COEAMHMB aHOA KaXKAOrO M3 HUX C CETKOW APYroro, Mbl MOJyHUM
yCTpOICTBO, HasbiBaemoe Tpurrepom. OHO MOXET HAXOAUTLCS B OLHOM N3 ABYX YCTONYMBBIX
COCTOSIHMIA: Yepe3 OAWH U3 ABYX TPUOZOB MAET TOK (FOBOPST, YTO OH OTKPLIT), bnarogaps
3TOMY Ha CeTKe BTOPOro TpUOAA UMEETCS MOTEHLMAJ, He NO3BOASIOWMNA TOKY UATU Yepes
BTOpOi Tpuog (Tpuog 3akpsiT). KpaTKoBpeMeHHO NOAaB OTpULATE/bHBIA NOTEHLMaN Ha CeT-

S®oro ¢ caiita Buxumenuu; OPUIMHAJ MOXKET OBITH 3aIPy’KE€H CO  CTPAHUIbI
https://en.wikipedia.org/wiki/File:Dubulttriode_darbiibaa. jpg. Vcnonap3yembie 31ech
u gaee m3obpaykeHusi ¢ caitoB dorga Wikimedia paspemreHbl K pacIpoOCTpPaHEHUIO IO
passimanbiMu BapuanTamu Jurensuit Creative Commons; noapobHyo uHMOpPMAIUIO, a TaK¥kKe
OPHUTHMHAJIBI U300PAXKEHUI B CYIIECTBEHHO JIy4IlleM KadeCTBe MOYKHO IIOJIyYUTh Ha COOTBETCTBY-
onmx Beb-cTpanunax. B ganmbHEHIIeM MBI OIyCKaeM II0JpOOHOEe 3aMedaHue, OrDAHUTINBASICD
TOJIBKO CCBUIKON Ha BEO-CTPAHUIILI, COJAEPXKAIINE OPUTHHAJILHOE U300paskeHue.
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Ky OTKPbITOrO TPUOAA, Mbl TEM CaMblM MPEKPATUM TOK Yepe3 HEero, B pesy/ibTaTe BTOPOM
TPUOZL, OTKPOETCS U 3aKPOET NEPBbIi; MHAYe rOBOPs, TPMOAbLI MOMEHSIIOTCA POASIMU W TPUT-
rep nepeiigér B NPOTUBOMONOXHOE YCTOWHMBOE COCTOSIHME. T pUrrep MOXKHO UCMOb30BaTh,
Hanpumep, Ais XpaHeHusi ogHoro buta uHcopmauun. [pyrne cxembl coefuHEHNS TPUOLOB
NO3BOJISIOT NOCTPOUTL JIOMMYECKUE BEHTUIN, PEATIUZYIOLLME KOHBIOHKLUIO, AUSBIOHKLUNIO 1
oTpuuarme. Bcé ato noseonsieT ncnonb3oBaTh paguonamnbl Afsi NOCTPOEHNST SNEKTPOHHOIO
BbIYUCIUTENIBHOMO YCTPOMCTBA.

3a CcY€T OTCYTCTBHUSI MEXaHUYECKHMX JIeTajiell MaIlUHBI Ha 3JIEKTPOHHO-BAKY-
YMHBIX JIaMIIaxX paboTajgu ropasiao ObIcTpee, HO CaMU PaIAOJAMIbI — IIPEIMET
JOCTATOYHO HEHAIEXKHBIN: KOJI0A MOXKET MOTEPSTh TePMETHIHOCTD, CIINPaJIb, Ha-
rpesarolrasi Karol, co BpeMeHeM neperoput. OHa U3 IepBbIX IPOrPAMMUPYEMbBIX
9BM — ENIAC — cogepxkana 18000 namir, a paboTaTh MaIIMHa MOIJIA TOJBHKO
[pU YCJIOBUU, ITO BCE JIaMITbl ucpaBHbl. HecMoTpst Ha Oecrperie/ieHTHBIE MEPHI,
IIPUHSATHIE JIjIsl TTOBBIICHUS HAJIE?KHOCTU, MAIIMHY ITPUXOJUIOCH IIOCTOSIHHO Pe-
MOHTHUPOBATD.

Cozganun ENIAC amepukarckunii yuénbiii Jxxon Moywnn v ero ydenuk k. DkkepT; pa-
60Tb! ObIM HavaTbl BO BpeMsi BTopoii MupoBoii BOHbI U (DPUHAHCMPOBANNCL BOEHHLIMU, HO,
K CHaCTblO A/ co3jaTeneli MallvHbl, 3aBEPLUNTL €€ A0 KOHUA BOWHbLI OHW He yCrnenu, Tak
YTO NPOEKT YAan0Ch paccekpeTnTb. [TmoHepam naMnoBoro KoMmmbtoTepocTpoeHusi us Besnnko-
OpnTaHNM NOBE3/IO MEeHbLLIE: MOCTPOEHHbIE B ODCTAaHOBKE CTPOXKAiiLlLeli CEKPETHOCTN MaLLMHbI
Colossus Mark | u Colossus Mark Il nocne 3aBepiieHus BoiiHbl No An4HOMY npukasy Yepuu-
na% BbIAN yHUUTOXEHBI, @ UX co3gaTens Tommu Dnayspc, NOBUHYSCh BCE TOMY >Ke MpUKasy,
Obl1 BbIHY)KEH CODCTBEHHOPYHYHO CKEYb BCHO KOHCTPYKTOPCKYIO AOKYMEHTALMIO, HTO CAena-
J10 BOCCO3JaHune MaLLnH HeBO3MOXHbIM. LLInpokoii nybnuke cTano nssectHo ob 3ToM npoekTe
NNWb TPUALUATL JIET CMYCTS, @ €ro y4aCTHUKN JIWWANCE 3aCNY>KEHHOro NpU3HaHus u Obl-
N PaKTUHECKN OT/IyHeHbl OT MUPOBOrO Pa3BUTUS BbIYUCIUTENBHONR TexHnku. [JocTmxenus
cospateneii Colossus K MOMEHTY paccekpeyuBaHusl MPOEKTa NPEACTaBASNN Pa3Be YTO UCTO-
PUYECKMIA MHTEPEC, K TOMY >ke DosbLIas nx 4acTb Oblia yTpayeHa npyu YHUHTOXKEHUM MaLUWH
1 AOKYMEHTALMH.

Yacto MoXHO BCTpeTuTh yTBEpXAeHue, 4To MawwmHbl Colossus npegHasHavanucs ans
4ewnpoBKN COOBLLEHNIA, 3aLINGPOBAHHBIX HEMELKONA 3/1EKTPOMEXaHNYECKON WindpoBaib-
Hoii MawwmHoii Enigma, a B npoekTe y4acTBoBan (v efga v HE PYKOBOAW UM) 3HAMEHUTbII
MaTeMaTUK, OLMH U3 OCHOBOMOJIOXXHMKOB Teopun anroputmos Anan TblopuHr. 3T0 He Tak;
Hukakoro ydactusi B npoekte Colossus TblopuHr He MpuHUMAan, a MalinMHa, NOCTPOEHHas C
€ro HenoCpeaCcTBEHHbIM y4acTUeM 1 AeliCTBUTENbHO NPeAHa3HAYaBLIAsACS ANS B30Ma KOAOB
«IHUrMbI», Ha3biBasacb Bombe, Gblia 4nMCTO anekTpomMexaHNyeckoli n, CTPOro roeopsi, He
SAB/SANIACH KOMMbIOTEPOM, KakK 1 caMa «JHurmay. Mawunbl Tommn Pnayspca npefHasHa-
Yanuch ANs B3/OMa WIPPOrpaMmM, COCTaBIEHHbIX C MOMOLWbIO MawunHbl Lorenz SZ, wndp
KOTOPOIi Dbl ropa3go bosiee CTOEK K B3/IOMY, HeXenn Wwindp « IHUTMbI», 1 HE NOALABANCA
3/1EKTPOMEXAHNYECKUM METOAAM.

SCymecTByer Bepcust, aTo menbio Yepuuyust GbII0 He JOMYCTHTh ONTIACKE TOrO (DaKTa, ITo O
MacCOBBIX OombapampoBkax ropoma KoBeHTpu eMy ObLIO M3BECTHO 3apaHee M3 IMePEXBATEHHBIX
mudporpamMM, HO OH HUYErO II0 STOMY IIOBOJIY HE IPEIIPUHSII, YTOOBI HE BbIIATh BO3MOXKHO-
creit Bputanun Mo BCKPBITUIO HEMEIKUX ITHQPOB; BIIPOYEM, MHEHUsI UCTOPUKOB HA STOT CUET
pacxonsrcs. Bosee Toro, Bepcuio o co3HaTeIbHOM IIpuHeceHnr KOBEHTPH B 2KEPTBY ONPOBEPraeT
Psil CBUIETEIBLCTB HEITOCPEICTBEHHBIX YIACTHUKOB COOBITHIT TOro BpeMenu. Borpoc, 3ayem 66110
TOCJIe 3aBePINeHNs BOWHBI YHUITOXKATh TEXHUKY, UCIIOIB30BABIIYIOCS JJIsi BCKPBITHS MHMPOB,
OCTAaETCHA OTKPBITHIM.
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Bnpouem, Tommu ®Pnayspcy aelicTBUTENLHO JOBENOCH HEKOTOPOE BpeMsi paboTaTb nog
PYKOBOACTBOM [blOpUHra B OLHOM 13 OPUTAHCKMX KPUMTOAHAINTUHECKNX MPOEKTOB, W
MMEHHO TblOpWHI nopekoMeHzoBasn KaHampatypy Pnayspca ans npoekTta, CBA3aHHOIO C
Lorenz SZ.

BoramncautesibHbIe MalllUHBI, TIOCTPOEHHBIE HA PaIUO0JIaMIIax, MPUHITO Ha3bl-
BaTh IBM mnepeozo nokoaenus; ciejyer oOpaTUTh BHUMAHUE, YTO 10 ITOKO-
JIEHUSM Pa3JIMIaioT TOJABKO 24eKMPOHHbLE BEITUCIUTEbHBIE MAITUHBI, & BCEBO3-
MOXKHBIE MEXaHUIECKUE U JIEKTPOMEXaHNIeCKIe BIINCINTEN K HUM HEe OTHOCSIT.
B wactrocTu, mamunsr Konpasa Ilyse smekTpoHHbIME HE OBLIN, TAK ITO OHHU He
cunrarorcs «9BM mepBoro mokosieHusi» u Boobie 9BM.

BosmoxkHOCTH MaIUH 3TO# S10XU OBLIN BeChbMa OTPAHUYCHHBIMU: M3-33 I'PO-
MO3BJIKOl 9JIEMEHTHOl 6a3bl IPUXOAUIOCH JTOBOJBLCTBOBATHCS MU3EPHBIMU (110 CO-
BPEMEHHBIM MepKaM) o0béMamu mamsaTu. TeM He MeHee MMEHHO K [epBOMY II0-
KOJIEHUIO OTHOCHUTCS OJHO M3 CAMbBIX BaXKHBIX M300pPETEHMIl B MCTOPUU BBIYUCIIU-
TEJIbHBIX MAIllUH — NPUHUUN TPAHUMOU NPO2PAMMDL, KOTOPBIHA 10IpasyMe-
BAET, YTO MPOrpaMMa B BHUJE IOCIEI0BATEHLHOCTH K0008 KOMAHO XPAHUTCS B
TOM YKe CaMOi IaMSATH, UYTO U daHHbLE, & CaMa IaMATh OJHOPOIHA U KOIbI KOMaH,T
OT JAHHBIX HUYEM IPUHIUIIAAILHO HE OTJINIaoTCA. MamHbl, COOTBETCTBYIOIINE
9TOMY IPHUHIAILY, TPAJIUIIMOHHO HA3BIBAIOT Mawunamu or Hetimara B 1ecTh
Ixxona ¢ou Heitmana.

Victopusi HaseaHusi goBosibHO cBoeobpasHa. OpHOW M3 NEpBbIX 3/EKTPOHHBIX MaLUWH,
XpaHALWMX nporpaMmy B namstu, ctan komnstotep EDVAC; ero noctpounu 3Hakombie Ham
no ENIAC'y Moywinu u SkkepT, npuyém obcy>xaeHne v NpoeKTMpoBaHNe HOBOW MaLLNHbI OHY
Benun yxxe Bo Bpems noctpoiiku ENIAC'a. xoH con HelimaH, yyacTeoBaBwuii B kKayecTse
Hay4YHOrO KOHCy/bTaHTa B npoekTe « MaHxaTTen» ', 3auHTepecosancs npoektom ENIAC, no-
ckonbky «MaHxaTTeH» TpeboBas OrpoMHbIX OOBEMOB BbIYMCIEHWIA, HAZA KOTOPbIMUM paboTa-
Na uenasi apMusi AeByLUEK-pacHETUNL, MOIb30BABLUMXCS MEXaHUYECKUMU apudMOMETPaMu.
EcrecTtBerHo, dpoH HelimaH npunsan akTusHoe yyactue B obcyxgenuu ¢ Moywnm n Jkkeptom
apXNTEKTYPHbIX NpuHLUunos Hosol Mawwuntbl (EDVAC); B 1945 rogy oH 060bwyun pesynsTatsi
0bCyXAeHNA B NUCbMEHHOM JOKYMEHTE, KOTOpbIfi M3BECTeH Kak «[lepBblii HepHOBUK COOb-
wenust o mawunHe EDVAC» (First Draft of the Report on the EDVAC). ®on HelimaH He
CYMTaN AOKYMEHT OKOHYEHHbIM: B 3TOI BEPCUN TEKCT MPefHa3HaYasCs TONbKO ANst 0bCyx-
JEHUS YIeHaMn NCCNefoBaTeNbCKO rpynnbl Moywnm n JkkepTa, B KOTOPYIO BXO4UN B HUC/IE
npouunx y4énbix lepman Fonacraiin. NocnoacTeytowas Bepcus NCTopnyecknx cobbITHiA Tako-
Ba, YTO UMeHHO [onfcTalin nopy4mn nepenedyaTaTbh PYKOMUCHbLIA SOKYMEHT, NOCTaBUB Ha €ro
TUTYNBHOM NINCTE TONILKO UMs poH Helimana (4To hopManbHO NPaBUIBHO, MOCKONbKY aB-
TOpoM TekcTa bbin poH HeiimaH, HO He BNOMHE KOPPEKTHO B CBETE Hay4HbIX Tpaguuuii, Tak
KaK N3JI0KEHHbIE B JOKYMEHTE Uaen bblin pesysbTaToM KOIeKTUBHON paboTsl), 1 3aTem,
Pa3MHOXNB JOKYMEHT, pPa30C/iaj 3alHTEPECOBAHHbIM YHEHBIM HECKOJIbKO AECSATKOB KOMMUIii.
VImeHHO 3TOT JOKYMEHT HamMepTBO CBsi3as UMsi hoH HelimaHa ¢ COOTBETCTBYOLMMYN apXUTEK-
TYPHLIMU MPUHLUNAMU, XOTs1, Cyas no Bcemy, o HelimaH He siBnsieTcst aBTopom (BO BCSKOM
CNyyae, eANHONINYHBIM) BONBLUMHCTBA U3I0OKEHHbIX TaM ugei. Mozxe don Heliman nocTpo-
un ewgé ogHy mawwuny, |AS, B KOTOPOIi BONIOTWA apXUTEKTYPHbIE MPUHLNMBI, N3IOXKEHHbIE B
«coobLeHnn ».

C BbluncnTensHol paboToii, npoBoguBLLEAcs A5 npoekTa « MaHX3TTeH», CBA3aHO MHO-
rO MHTEPECHBIX NCTOPUIA; HEKOTOPbIE N3 HUX OMUCAN APYroli yHaCTHUK MPOEKTA, 3HAMEHNTbINA

" AMEpUKAHCKHUIT [IPOEKT CO3IAHUSA ATOMHOI GOMODL.
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usuk Puuapg Pelinman, B cBoell kHure «Bbl, kKoHeuHo, wyTuTe, muctep Pelinman> [7].
Tam ecTb, B 4acCTHOCTW, Takoli bparMeHT:

A 4To KacaeTcs muctepa ®PpeHkensi, KOTOpbIi 3aTesfl BCKO 3Ty AESTENbHOCTD,
TO OH Hayan CTPajaTb OT KOMMbIOTEPHON 6oNe3HM — O Heli CeropHsl 3Haert
Kaxgblii, KTOo paboTan c kKoMnbloTepaMu. DTO O4YeHb Cepbé3Hasi bonesHb, un
paboTaTb npu Hell HEeBO3MOXHO. Befa ¢ koMMblOTepamu COCTOUT B TOM, YTO
Tbl ¢ HuMK urpaewsb. OHM Tak npekpacHbl, CTOJNBLKO BO3MOXXHOCTEN — ecnn
4&THOE 4NCIO, feNaellb 3TO, eC/in HEeYETHOE, Aefaellb TO, W OYeHb CKOPO Ha
OfHON-eANHCTBEHHON MalIMHE MOXKHO AenaTb BCé bonee n bonee nsowpéHHble
BELLWN, €CNN TONIBKO Tbl AOCTAaTOYHO yMéH.

Yepes HekoTopoe BpeMsi BCS cucTemMa passanunacb. PpeHkenb He obpaluan
Ha HEE& HMKAKOro BHWMaHWsi, oH bosblwe HukeM He pykosoaun. Cuctema aeii-
CTBOBaJla OYeHb-OYEHb MEJLJIEHHO, a OH B 3TO BpPeMs CuAen B KOMHaTe, npu-
KnAblBasi, Kak Obl 3aCTaBUTb OAMH W3 TabynATOpPOB aBTOMATM4YECKN nedaTaTb
apkTaHredc X. [Notom Tabynstop Bk/tOYancs, neyatan KOJAOHKU, noToM — bau,
6ay, 6ay — BbIYUCAST apKTaHTEHC aBTOMATUYECKN MYTEM WHTErpUPOBaHNSA 1
COCTaB/IsAN BCHO Tabnnuy 3a ogHy onepauuio.

AbcontoTHo becnonesHoe 3aHsTue. Beab y Hac yxe bbin Tabnnubl apkTaHreH-
coB. Ho ecnn Bbl korga-Hubyab pabotanu ¢ koMnbloTEpamu, Bbl NOHUMAETE, YTO
3TO 3a bOsIe3Hb — BOCXMLLEHNE OT BO3MOXXHOCTU YBUAETb, KaK MHOMO MOXHO
cpenarts.

K coxanenuto, Halle BpeMsi CJIULIKOM CUJIbHO OTAMYaeTCs OT Toro, koraa Pelinman pabotan
B npoekTe «MaHX3TTeH» 1 fJa)ke OT TOrO, KOrga OH mucas CBO KHury. [laneko He Bce, KTO
ceilvac MMeET AesI0 C KOMMbIOTEPAMU, 3HAKOT O CYLLECTBOBAHUMN STOI BOT KKOMMbIOTEPHOINA
60ﬂe3HVI>>, KOMNbKOTEPDLI CTaIN CINLLKOM MPUBbIYHBIM OEI0OM, @ KOMMNbKOTEPHbIE UTPbI 60.ﬂb—
WNHCTBO JtOfeli HAaXOAWT CYLLEeCTBEHHO Dosiee yBIEKaTENbHLIM 3aHATUEM, HEM «UrpaTb»
C CaMUM KOMMbIOTEPOM, C €ro Bo3MOXHocTsaMu. PeiiHmMaH abcontoTHO MpaB B TOM, HTO
06 3Toin Bone3HM 3HAN «KaXAbIA, KTO paboTan c KOMMbIOTEPaMU» — MPOCTO B TE Bpeme-
Ha He CyLLeCTBOBAJO «KOHEYHbIX MOJIb30BATENEN», KAXKAbIA, KTO paboTan ¢ KOMMbIOTEPOM,
6611 nporpammucToM. Kak HU CTpaHHO, UMeHHO 3Ta «Done3Hb» MpeBpallaeT YesoBeka B
nporpammucrta. Ecin xotuTte ctaTh nporpaMMucToM — nocrapaiTeck NOAXBaTUTL BoNE3Hb,
onucaHHyto PeliHmaHoMm.

Tak wau nHade, TPUHIAI XPAHUMON TPOrPAMMBI CTaJI OTHOZHAYHBIM ITPOPHI-
BOM B 00JIACTU BBIYUC/IUTENHHON TeXHUKHU. [0 3TOro MalluHBI TPOTPAMMUPOBa-
Jimck 6o nepdoenTamu, kak MamuHbl Koupama [ly3e, smmbo Boobiie mepembIt-
kamu u Tymbsiepamu, kKak ENIAC; na dusuveckoe 3ajanue mporpaMMbl — Iie-
PECTAHOBKY BCEX IEPEMbIUEK U IEPEKJII0YEeHNE TyMOJIEPOB — YXOJIMJIO HECKOJIBKO
JHel, a 3aTeM CUET MPOXOAWJ 3a Yac WU JIBA, IOCJEe Yero CHOBA IIPEICTOSIIO
IIepenporpaMMHIPOBaTh MaIluHy. IIporpaMMbl B Te BpeMeHa He MHCAIIN, a CKOpee
n300peTasn, BeJib 10 CYyTH IIPOrpaMma Oblia He MOCJIEI0BATEbHOCTHIO NHCTPYK-
nuii, & CXeMoO# COelMHEHUs! Y3JI0B MAIlIUHBI.

XpaHeHrne IpOrpaMMbl B IIAMSITH B BUJI€ HHCTPYKIUN TTO3BOJIMIO, BO-IIEPBBIX,
HE TPATUTH OI'POMHOE KOJIMYECTBO BPEMEHU HA CMEHY IIPOTPAMMBIL: €€ TelepPb MOXK-
HO OBLJIO CUMTATH ¢ BHEMIHErO HOcUTe st (1epdosIeHThl Wiin KOJIobl 1epdoKapr),
Pa3MeCTUTh B HMAMSITH U BBLIIOJHUTH, U ITPOUCXOJMJIO ITO JOCTATOYHO OBICTPO;
KOHEYHO, Ha IOJINOTOBKY IIPOIPAMMbI — Ha TO, YTODBI €€ MPUIyMaTb U IIOTOM
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HaHECTH Ha Hep@OKaPThI WK Mep@OJIEHTHI — TOXKE YXOJIMI0 MHOIO BPEMEHU, HO
IPU 3TOM HE PacxoJ0BaJIOCh BpeMs CaMOW MAlllMHbI, CTOUBIIIEE OIPOMHBIX JICHET.
Bo-BTOpBIX, HCIIOJIb30BAHUE OJHON U TOH 2Ke MaMATH KaK JIjIsd KOJOB KOMAaH], TaK
u A7 00pabaThIBAEMBIX JAHHBIX ITO3BOJIUJIO TPAKTOBATH IPOIPpAaMMYy Kak JIaH-
HBIE U CO3/IaBaTh IPOIPAMMbI, OIIEPUPYIONINE APYTUME IPOrpaMMaMu. Takne Ipu-
BBIYHBIE HBIHE SIBJICHUSI, KAK KOMITMIATOPHI U OIIEPAIMOHHbBIE CUCTEMbI, OBl ObI
HEMBICJIMMBI Ha, MAIIMHAX, He OTBEYAIOIINX OIIpeaeeHnio MamnHbl ¢poH Helimana.

CTporo roBopsi, K apxMTeKTYpHbIM NpuHLMnamM poH HelimaHa OTHOCUTCS HE TONBKO NpPUH-
LUN XpaHUMOU NPOrpaMmbl, HO U Lenblid psg ApYruX CBOWCTB KOMMbIOTEPA; Mbl BEPHEMCS K
sTomy Bonpocy B §3.1.1.

Mex iy TeM 06bEMBI TAMATH KOMIIBIOTEPOB YCIIe/I HECKOJILKO ITOAPACTH; TaK,
yxke yrnomuHapmmiicst [AS /xxona dou Heitmana umen 512 siaeex mamstu mo 40
our kaxjas. Ho moka aMepuKaHIIBI MIPOJIOJIXKAJIN B IOCTPOEHUH KOMIIBIOTEPOB
OPHUEHTUPOBATHCS UCKJIIOUATETHLHO HA HAYUYHbIE M WHXKEHEPHBIE YUCIOBbIE PACYE-
ThBI, IIyCTh JAXKe U C UCIOJIb30BAaHUEM XPAHUMON TporpaMMbl, B Bejukobpuranuu B
TO K€ CAMO€ BPeMsi HAIILJIUCH JIIO/IU, OOPATUBIIIIE BHUMAHNIE HA TOTEHITUAJ BbITHC-
JINTEJILHBIX MAIUH JJIsi 00paboTKu wHMOpMAINN 3a IpejiesiaMu y3KO#H «pacdér-
HOIt» obsiacTu. IlepBbIM MM BO BCSKOM CJIydae OJHUM M3 HEPBBIX KOMIIBIOTEPOB,
HCXOTHO TIPETHASHAYABIIIUXCS M5 TeJieit 6oJiee MUPOKUX, HEXKEJIN IUCIOBLIE Pac-
gérel, cauraercss LEO [, pazpaborannsiit B 6puranckoit kommanuu J. Lyons & Co.;
[IPUMEYATE/ILHO, YTO 9Ta (pUpMa, 3aHUMABIIAsICI TOCTABKAMU IUIIEBLIX ITPOJIYK-
TOB, PECTOPAHHBIM U OTEJIbHBIM OU3HECOM, HE MMeJsIa HUKAKOI'O OTHOIIEHUS K Ma-
MIUHOCTPOUTENIbHOU oTpacu. B 1951 1oy TOJIBKO UTO MOCTPOEHHBIN KOMIIBIOTED
B3sJl Ha ce0s M3PsIHYI0 YacTh (DYHKIMI OyXrajrepuu U (pUHAHCOBOI'O aHAJIU-
3a KOMITAHUU, TPUIEM COOCTBEHHO BBIUUCIEHUS KAK TAKOBBIE COCTABJISIIN XOTHA U
3aMeTHYIO, HO OTHIO/b He caMyIo OOJIBIIYIO JOJIIO BBIIOJHIEMbIX MAIUHON Orepa-
nuii. [Ipuanmast ncxosable JaHHbIe ¢ 1epdOJIEHT U BHIBO/IS PE3YJIbTATHI Ha, TEKCTO-
BOE TIEYATAIONIee YCTONCTBO, MAIINHA [TO3BOJIMIA ABTOMATU3UPOBATD [TOJATOTOBKY
3apIUIATHBIX BEJIOMOCTEH W JIPYIUX MOJ00HBIX JTOKYMeHTOB. IIpopovecTtBo A b
JlaBieiic HAYAI0 MOTUXOHBKY COBIBATHCS: OOBEKTOM PAOOTHI Jjisi KOMITLIOTEPHOM
IPOTPAMMBI CTAJIA UHPOPMAUUA, TIPA ITOM MATEMATUIECKUE PACIETH — ITO BaXK-
HBIl, HO OTHIO/Ib HE €JIMHCTBEHHBIN CIydail eé oOpaboTKH.

Tem BpemeneM pacTymuii ypoBeHb TEXHUKH HEOTBPATHMO HPUOJIMAKAT pe-
BOJIIOIIUIO B KOMIIbIoTepocTpoeHuu. (OCHOBHBIM HOBOBBEJEHUEM, OOYCJIOBUB-
IMIUM  PEBOJTIOTIAIO, CTAT TOAYNPOBOIHUKOBHIY, MPAH3UCTIOP — SIEKTPOH-
HBIA 3JIEMEHT, KOTOPBIA CO CXEMOTEXHUYECKON TOYKHM 3PEHUA OYEHb MOXOXK Ha
paguosamiy-Tpuosd. TpaH3ucTop, KaKk W TPUOJ, UMEET TPU KOHTAKTA, KOTOPDLIE
0OBIYHO HA3BIBAIOTCsI «6a30i», «IMUTTEPOM» M «KOJLUIEKTOPOM» (MU «3aTBOPOM»,
<UCTOKOM» U «CTOKOM» JIJII PA3HOBUIHOCTU TPAH3UCTOPOB, HA3BIBAEMBIX 70./€-
evimu). IIpu u3mMeHeHny Hanpsi>KeHust Ha 6a3e OTHOCUTEJILHO SMUTTEpa (Ha 3a-
TBOpPE OTHOCUTEJIbHO UCTOKA) U3MEHSIETCSI TOK MEXKJLY SMUTTEPOM M KOJLIEKTOPOM
(MexK/Ty MCTOKOM U CTOKOM). B aHajoroBoii ajieKTpoHHMKe 006a yCTpoiicTBa — U
JIAMIIA-TPUOJ, U TOJIYIIPOBOJHUKOBBIN TPAH3UCTOP — UCIOIB3YIOTCS JJIsd yCUIIe-
HUsl CATHAJIA 33 CYET TOrO, YTO IIPOIyCKAEMbIe TOKH MEXKIY AHOIOM U KaTOJIOM
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TPHUOJIA, & PABHO U MEXK]Iy SMUTTEPOM U KOJIJIEKTOPOM TPaH3UCTOPA MOTLYT OBIThH
3HAYUTEIHLHO OOJIbINE, HEXKEJI CUT'HAJIBI, T0JIABAEMBIE JIJISI UX «3aKPBITHSI» COOT-
BETCTBEHHO Ha CETKY uju 6a3y. B mudpoBbIx cxeMax MOIIHOCTHA HE UTPAIOT POJIH,
311ech BaxkHee 3 dEKT ynpasaenus KaK TakoBoil. B qacTHOCTH, KaK U iBa TPHOJA,
JIBA TPAH3UCTOPA MMO3BOJIAIOT COCTABUTD U3 HUX TPULTED, IIPU STOM TOK, HIYIINAN
qepe3 OJINH TPAH3UCTOP, 3aKPhIBAET BTOPOil, 1 HA0OOPOT.

Cunraercsi, 9T0 EPBBIH PabOTAOIINIT TpaH3UCTOP OBLI co37aH B 1947 roay B
Bell Labs, a B kauecTBe aBTOpoB n3obperenust nHasnpiBaioT Y uabama [loxmu, xo-
na Bapauna n Yonrepa Bparreitna; crycTst HECKOJIBKO JIET 38 9TO U300PETEHIE UM
obL1a npucykiena Hobenesckas npemus o ¢gpusuke. Pannne Tpan3ucTopbl ObLIN
IPOMOBJIKHU, HEHAJIEXKHBI U HEYJI00HBI B pabOTe, 0JIHAKO OBICTPOE COBEPIIEHCTBOBA-
HUe TEXHOJIOTHH BLIPAITUBAHNS KPUCTAJJIOB MTO3BOIUIIO HAJAUTh CEPUITHBIN BLI-
IIyCK TPaH3UCTOPOB, KOTOPbIE B CPABHEHUH C DaJHOJAMIaMu ObLINA, BO-IIEPBbIX,
JIOBOJIbHO MUHHMATIOPHBI; BO-BTOPBIX, JJIs TPAH3UCTOPOB He TPEOOBAJICS pa30rpeB
KaTO/I&, TAK YTO JIEKTPUIECTBA OHU ITOTPEDIISIIN TOXKE rOPa3/ 0 MEHbIIe; HAKOHEIT,
OIISITH YK€ B CPABHEHUM C JIAMIIAMU, TPAH3UCTOPDI OBLIN MPAKTUIECKN 0E30TKa3-
HbBI: KOHEYHO, OHUM TOYKE MHOTIA BBIXOJAT U3 CTPOsi, HO 3TO BCE K€ UPe3BbIUaiiHoe
MPOUCITIECTBHUE, TOT/IA KAK BBIXOJ, U3 CTPOs JIAMIIBI — 3TO IIPOCTO IITATHOE COOBI-
THE, & CaMU PaJUoJIaMIIbl PACCMaTPUBAJINChL CKOpee KaK PAaCXOJHBIH MaTepHual,
HEXKEJTU KAK [MOCTOSTHHBIE y3JIbI KOHCTPYKIIUH.

BropbiM cepbE3HBIM M300pETEHUEM, OIPEIE/IUBIINM CMEHY MOKOJIEHUI KOM-
HBIOTEPOB, CTAJIa I[AMsTh Ha MArHUTHBIX CEPJEYHMKAaX. DaHK Takol HaMsaTH
(puc. 1.2, cripaBa) mpe/cTaBiisiyi coboii MPSAMOYTOIBHYIO CETKY U3 IPOBOJIOB, B ¥3-
JlaX KOTOPO#l pacrosiarajinch (heppuTOBble KOJEYKH; KaXKJ0€ KOJIEYKO XPAHMIIO
ofuH 6UT MHMOPMAIUN, 3aMEHsIsT TPOMO3/IKOe YCTPOICTBO U3 TPEX WJIN UEeTHIPEX
paJmoJIaMII, UCIIOJIb30BaBIeecst Jist Toi Ke 1eju B 9BM 1mepBoro mokoJieHust.
KommbioTepsl, TOCTPOEHHBIE HA MEEPIOMEALHBIT IACKMPOHHHLL KOMNOHEHMAL,
IIpezK/le BCEro Ha TPAH3UCTOpPaX, IPUHATO HA3BIBATH KOMNBLIOMEPAMU B1MO0-
po2o noxoaerus. Eciu KOMIBIOTEPHI IEPBOIO TOKOJIEHUS 3aHUMAJIHU TIeJIbIe 3712~
HUsi, TO MAIIIMHA, BTOPOI'O TOKOJIEHUsI YMEIAJIach B OHON KOMHATE; moTpedJieHne
3JIEKTPOIHEPTUN PE3KO CHU3MIIOCh, & BO3MOXKHOCTH, U IIPEXKJIE BCEro 00bEM orepa-
TUBHOM HAMSTHU, CyIIECTBEHHO BO3poc/u. TakxKe BO3POC/a HAJEKHOCTb MAIIUH,
[TOCKOJIbKY TPAH3UCTOPBI BBIXOMAT U3 CTPOsi TOPA3JI0 pexe, deM pasumosamiibl. Cy-
IIIECTBEHHO yIaja crouMocTb DBM B neHe:kHOM BbipaykeHuu. [lepBbie TOJTHOCTHIO
TPAH3UCTOPHBIE BBHIYUC/IUTEILHBIE MAITUHBI OBLIN TOCTPOeHBI B 1953 romy, a yxke
B 1954 romay kommanust IBM Beiyctuna mamuny IBM 608 Transistor Calculator,
KOTODPYIO HA3BIBAIOT MEPBHIM KOMMEPUIECKUM KOMIILIOTEPOM.

Crenyroree cepbé3HOE U3MEHEHHE IOJX0/a K IOCTPOEHUI0 KOMIIBIOTEPOB
CTAJI0 BO3MOYXKHO C M300PETEHHEM WHTEI'PAJIbHBIX CXEM — IOJIYIIPOBOJIHIKOBBIX
YCTPOCTB, B KOTOPBIX Ha OJJHOM KPHUCTAJLJIE PACIOJIATAeTCsl HECKOJIBKO (B COBpe-
MEHHBIX YCJIOBHAX — JI0 HECKOJIBKUX MUJLIHADP/IOB) 9JIEMEHTOB, TAKUX KaK TPaH-
3UCTOPBI, JIUOJbI, COIPOTUBJIEHUS U KOHJEHCATOPBI. KOMIIBLIOTEPHI, TOCTPOEHHDBIE
HA OCHOBE MHTEI'PAJILHBIX CXEM, IIPUHATO OTHOCUTH K MPEMBEMY TOKOAEHUIO;
HECMOTPsI Ha BCE €I1€é 0YeHb BBICOKYIO CTOMMOCTD, 9TH MAIUHBI CTAJI0 BO3MOXKHO
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Puc. 1.2. Tpanszucrop (ciesa); naMsaTh Ha GepPPUTOBLIX cepjedHnKax (crnpasa)®

BBIIIYCKATH MACCOBO — BILJIOTH JIO JECSITKOB THICAY IK3eMILISAPOB. LleHTpabHbIi
IIPOIIECCOP TAKOTO KOMIIBIOTEPA IIPEJICTABJISIIT COOOM MKaMINK win TyMOOUKY, Ha-
butyio ajiekTpoHukoi. Ilo mMepe coBepieHCTBOBaHUS TEXHOJOIUU MUKPOCXEMbI
CTAHOBMJINCH BCE KOMITAKTHEE, & 0DIee UX KOJUYECTBO B COCTABE IEHTPAJIHLHOTO
IIPOIeccopa HEYKJIOHHO CHUXKaj0ch. B 1971 romy mpowm3orén odepeaHoil mepe-
XOJI KOJIMYECTBA B KAYeCTBO: ObLIN CO3/[aHbl MUKPOCXEMBI, 3aKJII0OYaloIue B cebe
BeCh IEHTPAJIBbHBIN IIPOIeccop nejukoM. Kakasi n3 MUKPOCXeM cTajia IepBbIM B
UCTOPUHU MUKPONPOUECCOPOM, TOTOJJINHHO HE U3BECTHO; YAIE BCErO TAKOBBIM
nasbiBatoT Intel 4004, 1po KOTOPBIN MOXKHO, 110 KpailHell Mepe, TOUHO CKa3aTh, ITO
9T0 OBLI HEPBBIl MUKPOIIPOIIECCODP, JOCTYIHBINA HA pbiHKE. COriacHO HEKOTOPBIM
UCTOYHUKAM, IIEPBEHCTBO B 3TOM Jesie ciaeayeT oraarh ummy MP944, xoTopbrit
MIPUMEHsIJICSI B aBUOHUKe mcTpeburena F-14, ogHako mupokas mybymka 06 3Toit
pa3paboTke, KaK BOAUTCs, HUIEro He 3HaJja BILIOTH j10 1997 roaa.

[TosiBsieHe MHUKPOIIPOIIECCOPOB IO3BOJIMJIO <«YIIAKOBATb» KOMIIBIOTED B Ha-
CTOJILHBIN TPUOOD, U3BECTHBIN KAK «IIEPCOHATBLHBIN KOMIBIOTEP». C 9TOT0 MOMEH-
Ta MPUHSATO OTCYUTHIBATH UCTOPUIO YEMBEPMO020 noxoseHus IBM , kakoBast
IIPOJIOJIYKAETCS J10 HammX JHell. Kak Hu crpaHHO, 33 MUHYBIIHE O€3 MAJIOro I0JI-
BeKa HUKAKUX KAIEeCTBEHHO HOBBIX YCOBEPIINEHCTBOBAHUN HE IPEJJIOXKEHO. SIToH-
CKHUIl MPOEKT «KOMIIBIOTEPOB IISTOrO TOKOJIEHUST» CYIIECTBEHHBIX PE3yJIbTATOB HE
J1aJi, TeM DoJiee UTO ONUPAJICS OH HE Ha TEXHOJOTMYECKOE PA3BUTHE AIIAPATHON
6a3bl, & Ha AJIBTEPHATHBHOE HAIIPABJIECHUE PA3BUTHUS ITPOrPAMMHOTO 00ECIIEYeHNUS.

Kak mMoxkHO 3aMeTuTh, B Hallle BpeMsI KOMIIBIOTEDPBI HUCIIOIB3YIOTCS J1Jisi 0bpa-
OOTKM JII000I UHPOPMAUUL, KOTOPYIO MOXKHO 3allicaTh U BoCIpousBecTu. Kpo-
Me TPAJUIMOHHBIX 6a3 JIAHHBIX U TEKCTOB, K KOTOPBHIM CBOJMJIACH JJIEKTPOHHAS
nadopMaTuka B cepeiune XX BeKa, KOMIILIOTEPDI YCIEITHO 00pabaThIBAIOT 3aIlu-
CAHHBIN 3BYK, U300PaKeHUsl, BUICO3AIUCH; UMEIOTCSI, IIyCTh U B 3a9aTOYHOM CO-
CTOSTHUU, TIONBITKA 06pabaThIBATH TAKTUIBHYO HH(MOPMAIUIO — B IPAKTHIECKOM
IIPUMEHEHUU 3TO MOKA TOJHKO OpailjieBCKue JIUCIIEN JJIs CJIENIBIX, HO WHYKEHEPDI
HE OCTABJIAIOT MOIBITOK CO3/IaHUS BCEBO3MOXKHBIX 3JIEKTPOHHBIX [TEPUYATOK U ITPO-

8®oro ¢ caiita Buxumenma Kommomc; http://commons.wikimedia.org/wiki/File:
KL_CoreMemory_Macro. jpg.
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YUX TOJ00HBIX yCTPOUCTB. [opasmno xyxke oOCTOST Jejia CO BKYCOM U 3aIlaXoM,
HO BKycCOBasi U 00OHsATe/IbHAsT MHMOPMAITUs BOOOIIEe HA COBPEMEHHOM YPOBHE TeX-
HUKW He moiiaéres 06paboTKe; MOXKHO HE COMHEBATBHCS, UTO €CJU KOrJa-HUOYIbh
Oy/eT HafifeH crocod 3aIucu U BOCIPOU3BE/IEHUs] BKyCa U 3allaxa, KOMIIBIOTEDDI
cMOTyT paboTaTh U C STUMU BUJAMEU UHMOPMAIUN.

Koneuno, nnoria KOMIIbIOTEPHI UCIOJIB3YIOTCH U JIJI YUCJIOBBIX PACIETOB; CY-
IIECTBYET JlaxkKe 0cobasi WHIyCTPHUsI IPOU3BOIACTBA TaK HA3BIBAEMBIX CYNEPKOM-
NBHIOMEPOS, NPEIHASHAYEHHBIX UCKJIIOUUTETBLHO JIJIsl PEIIIEHUsT PACIETHBIX 3181
60J1b110T0 00BEMa. COBpEMEHHBIE CYIIEPKOMITBIOTEPBI UMEIOT B CBOEM COCTaBe Jie-
CSATKU TBHICSY MIPOTIECCOPOB U B OOJIBINMUHCTBE CJIYUIAEB ITPOU3BOJIATCS B €IUHUTHBIX
9K3EMILISIPAX; B IEJIOM CYIIEPKOMITBIOTEPBI — 3TO CKOpee MCKJIIOUEHHE U3 ODIIEro
[IpaBmJia, TOrJa Kak OOJIBITNHCTBO IPUMEHEHUN KOMITBIOTEPOB UMEET ¢ IUCJICHHBI-
MU pacdyéTaMu BecbMa MaJjo obirero. KcrecTBeHHBIM 00pa30M MOXKET BOZHUKHYTD
BOIIPOC — IIOYEMY K€ B TaKOM CJIy4dae KOMIIBIOTEDHI [0 CUX IOP IIPOIOJIZKAIOT
HA3LIBATHCSA KOMMbIoTepamu?! He JIydire jim uCmomb30BaTh KaKoW-HUOYIb APYTOM
TEPMUH, HAIIpUMEP, Ha3BaTh UX MHQOAHAJIU3ATOPAMU UIA UHQOIPOIECCOPAME?!
Kak HU cTpaHHO, 9TO COBEPIIIEHHO HU K YEMY; JIEJIO B TOM, ITO 6bI4UCAAN S MOXK-
HO HE TOJILKO YHCJIa U HE TOJIBKO 10 (popMmysiaM. ECan MBI IPUIIOMHUM TOHSITHE
MamMemMamueckolth GYHKUUY, TO HEMEIJICEHHO OOHAPYXKUM, YTO U 00JIaCTh eé
OIIpeieJIeHUsl, U 00J/IACTb €€ 3HAYEHUI MOTYT ObITh MHOHCECTNEAMU NPOUZEONLHOT
npupodu. Kak m3pecTHO, 00pabaThiBaTh JIIOOYI0 NH(MOPMAIUIO MOYKHO JIAIIb [IPA
YCJIOBUHM, 9TO OHa IIPEJCTaBJIEHA B KaKO-TO 0ObeKTHUBHOU (hopme; GoJiee TOro,
1 PoBble KOMIIBIOTEPHI TPEOYIOT JUCKPETHOTO IpeJcTaBIeHus uHdopManum, a
9TO yIKe He UTO MHOe, KaK npedcmasienue 6 Bopme uenoiex cCuMeon08 6 HeKo-
mopom aagasume, WK MOIPOCTY MEKCINOE; OTMETUM, YTO UMEHHO TaKOoe IIPeJI-
cTaBjIeHHe TPOU3BOJIBHON HHGOPMAIINA PACCMATPUBAETCSI B TEOPUHU aJITOPUTMOB.
[Tpu Takom mojxoie Jiobbie peobpa3oBanms NHMOPMAIINE OKA3BIBAIOTCI (DYHK-
IUSIMU U3 MHOYKECTBA TEKCTOB BO MHOYKECTBO TEKCTOB, a Jiiobasi oOpaboTKa WH-
dopMaru CTAaHOBUTCS GbivucaeHuem Gynrkyuy. Tlomyaaercs, 9T0 KOMIBIOTEPHI
[TO-TIPEXKHEMY 3aHUMAIOTCSI UMEHHO GbiHUCAEHUAMY — IYCTh U HE YHUCEJI, a IPO-
MU3BOJIBHON MHMOpMAaINNT.

1.1.2. IIponieccop, mnaMATh, IIIUHA

B mamewm 3aje ecth MammHa,
CKBO3b HEE IPOXOJUT IINHA,
A 1o muHe B3a1-BrEPE
Nudopmarnus uier.

BuyTrpennee ycTpofiCTBO MPAKTHYECKU BCEX COBPEMEHHBIX KOMIIHIOTEPOB 0a-
3UpyeTcs Ha OJHUX U TeX ke npuHinmnax. OCHOBOI KOMIIBIOTEPa CIYKUT 06uLas
WUHEG, KOTOpasl TIPEJICTaB/IsgeT coboil, rpybo roBopsi, MHOIO (HECKOJIBKO JIeCsIT-
KOB) TapaJlIeJbHBIX [TPOBOJIOB, HA3BIBAEMBIX dopooickamu. K 1mmmHe mmoaKIovYa-
orest yenmpaavhoit npoueccop (LI1, anrn. CPU or central processing unit),
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onepamusHoe 3anomunarousee ycmpoucmeo (O3Y, aursi. RAM or random
access Memory, TO eCThb NAMAMb NPOU3EOALHO20 JOCTYNG) U KOHMPOAAEDPDL,
IIO3BOJIAIONINE YIIDABJIATH OCTAJIbHBIMUA yCTpOﬁCTBalVII/I KOMIIbIOTEDPA. qepeS IRy
IJ;eHTpaJIbHI)IfI Iponeccop BSaHMO,ZLefICTByeT C OCTaJIbHBIMU KOMIIOHEHTaMMU KOM-
MIBIOTEPA; OlepATUBHAS ITaMITh U KOHTPOJLJIEPHI YCTPOEHBI TaK, ITOOBI NTHOPUPO-
BaTh JII0OY10 HH(MOPMAITHIO, IIPOXO/ISAIIYIO 0 IIHE, KPOMe TOW, KOTOPas apeco-
BaHa KOHKPETHO JaHHOMY OAHKY ITaMsATH WU JAHHOMY KOHTpoJuIepy. s sroro
JaCTb JOPO2KEK INMHbI BBIACJ/IACTCA II0/] adpec; STy JaCTb JOPO2KeK IIWHbI Ha3bI-
BalOT WuHOT adpecos. JJopo:KKH, 110 KOTOPLIM IIPOU3BOIMTCS IIepeiada nHMOop-
MAaIlii, HA3BIBAIOT WUHOU OAHHBLT, a Te JOPOXKKHU, 110 KOTOPBIM IMEPEIaloTCs
YIPABJISIONINE CUTHAJIBI — WUHOU ynpasaeHus. Co CXeMOTEXHUIECKON TOUKU
3peHnd KazKHdasd JOPOKKa MOXKET HaXOJUTbCA B COCTOAHUN JIOIM4eCcKOi €I NHU-
B! (JIOPOZKKA «IOATSHYTa» K HAIPSYKEHUIO TUTAHUS CXEMbI) U HyJisl (JIOPOKKA
COEJIMHEHA € «3eMJIE», TO €CTh HYJIEBBIM YPOBHEM HAIIDSIZKEHIsI); ONpeIeIEHHAs
KOMOWHAITIS HyJIeil U €INHUTL Ha IITUHE aJ[PECOB KaK Pa3 U COCTABJISIET aPeC, U BCE
yCTPORCTBa, KPOME IEHTPAILHOIO MPOIECCOPa, BKIIOYAIOTCA B PabOTy ¢ IMMHOMN
TOJIBKO TOTIJIa, KOTJIa COCTOsIHUE IMUHBI aJIPECOB COOTBETCTBYET UX aJPecy, a BCE
OCTa/IbHOE BpEeMsl OHM HE O0PAIAIOT Ha IMWHY HUKAKOIO BHUMAHUS U HUYETO B HEE
He TepeiaoT, 9ToObl He MeIaTh padoTe Mpoleccopa ¢ APYTUMHU yCTPOHCTBAMU.
OHepaTI/IBHOG 3allOMHHaIOIIee yCTpOﬁCTBO, i 1IpocTo NaAMAIMDb, COCTOUT U3
OINHAKOBBIX AYeEEK na./vmmug, KaxK1asd U3 KOTOPbIX MMeEeT CBOIT yHHKaJIbHI)Iﬁ
adpec, OTIMYAIONINHI 9Ty d49eiiky oT Apyrux. Bee ajpeca stdeek, TEXHUIECKH BO3-
MOXKHBIE Ha JAHHOM KOMIILIOTEPE, 00pasyioT adpecHoe NPocmparHcmeo; ero
pasMep omnpeaeadaeTCd KOJMYIECTBOM JOPOXKEK Ha IINHE aJpeCOB: €CJIN ITUX J10-
poxkek N, TO BOBMOXKHBIX a/IPecoB Oyer oN (anraresnio, He U3ydaBIIeMy KOMOH-
Ha.TOpI/IKy, 9TO MO2KET ITOKa3aTbCdA HEIIOHATHBIM; B 9TOM Cﬂyqae BEpHUTECH CIOIa

nocsie §1.3.1, B KOTOPOM TIPUBEJIEHBI BCE HYKHbIE CBEJICHMUS ).

Ha mHorux komnbtoTepax gasi paboTbl C NaMsiTbIO NPUMEHSIOTCS BUPTYasbHbIE afpeca;
B 3TOM C/lyHae TO afjpecHoe MPOCTPAHCTBO, O KOTOPOM Mbl CEAYaC rOBOPUIN — (haKTUYECKN
MHOXXECTBO BO3MOXXHbIX COCTOSIHWUIA LUNHbI apPeCoOB — Ha3blBalOT d)M3M'~IecKMM (B oTan4yme
OT BUPTYaNbHOrO, KOTOpoe 0bpa3oBaHo BUpTyanbHbiMU agpecamu). K obcyxaeHuto BupTy-
anbHON NamaTu Mol BepHémcs B §3.1.2.

C sruefikoil maMsiT MOXKHO IPOJIEJIATh BCETO JIBE OIEpAIluu: 3alicaTh B HEE
3HAYEHNE U [POYUTATH 3 He€ 3Hadenue. |1 BBIIOJTHEHUS 3TUX ONEPAIUil 1eH-
TPaJIbHBIN IIPOIECCOP YCTaHABINBACT Ha aJPECHON HINHe a/ApeC Hy2KHOU eMy dveli-
KM, & 3aTeM, UCIIOJIb3ys IUHY yIPaBJIEHUs], IepeJlacT dJeKTPUIECKUil NUMITYJIbC,
KOTOPBIHl 3acTaB/isgeT BBIOPAHHYIO Y€Ky — TO €CThb Ty, 4Yell ajpec BLICTABJICH
Ha IIWHE, U HUKAKYIO JIPYTI'yI0 — IepelaTh B IIUHY JaHHBIX CBOE COJIEPKUMOE
(onepayus wmerus) uian, HAOGOPOT, YCTAHOBUTH CBOE HOBOE COJEPIKUMOE B CO-
OTBETCTBUM C COCTOSTHUEM IIHMHBI JIAHHBIX (onepauyus 3anucu). Crapoe cojep-

9 Tlonesno 3HaTL, 4TO AHrIMICKUil TepMun memory cell, GYKBATLHO IEpeBOJANIUICA Ha
DYCCKHI KaK «s4eiiKa IMaMsATH», HCIOJb3YETC B JIEHCTBUTEILHOCTA COBEPIIEHHO MHAYE — OH
0b03HAYAET CXEMY, XPaHSILYI0 oduk 6um. B TOM 3Ha4YeHHH, B KOTOPOM MBI yIIOTPeOIsIEM Tep-
MUH AYeUKa NAMAMU, B AHIVIOA3BIYHBIX MCTOYHMKAX HCIOJIB3YETCSA CJIOBOCOYETAHHUE MEmory
addressable location nau nmpocto memory location.
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JKUMOe sT9eiiku mpu 3ToM Tepsiercsi. [lo muHe jgaHHBIX WHMOPMAIUs epeIasTcst
apaJiieJibHO: HAIPUMED, eCJI siIeifKa, COIEPIKUT, KaK 9TO 0OBITHO OBIBAET, BOCEMb
paspsoB (HyJIell ¥ eJIUHUIL), TO JJIs epeJadn JAHHBIX IPU €€ YTeHUN U 3aIllUCU
HCTOJIB3YETCsT BOCEMD JTOPOKEK; TIPY BLITIOTHEHIH OTIEPAIINT UTEHUS sTIeiiKa maMsi-
TH JIOJIYKHA YCTAHOBUTH HA ITUX JOPOYKKAX JIOTHIECKUE YPOBHHU, COOTBETCTBYIOIIEE
XPAHSIMUMCS B Hell 1 pam, a pu omepalinn 3aiuc, Ha0O0pOT, YCTAHOBUTD XPa-
odmmuecsd B sTIEeKe L[I/I(bpbl B COOTBETCTBUHU C JIOTUIECCKHMU YPOBHAMU JOPO2KEK
JaHHBIX. ﬂﬂﬂ XpaHeHUA 3HAYEHU 9acTo HCIOJIB3YETCA HECKOJIbKO AY9€€eK IaMsl-
TH, UYIIAX [OJIPSIJ], TO eCTh UMEIOIINX COCETHUE aJIpeca, a Pa3psTHOCTU ITHHBI
JIAHHBIX OOBIYTHO XBaTaeT Ha OJIHOBPEMEHHYIO TIepeaady MH(OOPMAIUN HECKOJTbKUAX
sTIeeK.

Cremyer OTMETUTD, ITO OIIEPATUBHAS TAMSTE — ITO JJICKTPOHHOE YCTPOHCTBO,
GYHKIIMOHNPOBAHIE KOTOPOro TpedyeT mojadn 3jeKTponuTanns. IIpu BBIKJIIIO-
4eHUU NMUTaHusA WHMOPMAINs, XPAHIIIAdACI B ssdefikax maMsaTi, HeMe/I-
JIEHHO U 0e3BO3BPATHO TEPSETCH.

IlamaTh KOMITBIOTEPA HU B KOEM CJiy4dae He CJieayeT IIyTaThb C JUCKO-
BBIMU 3AIIOMUHAIOIIAMHUA yCTPONCTBAMH, Iae XpaHdarcs (aiibl. C maMs-
ThIO IIEHTPAJIbHBINA IIPOIECCOP MOXKET HEINOCPEJCTBEHHO B3aMMO/JIECTBOBATh 4Ye-
pe3 IuHy; paboTaATh C JIUCKAME U JPYTUMHU YCTPONCTBAMU IIPOIECCOP caM 110 cebe
HE MOXKET, JIJIsi TOTO Ha MPOIECCOPE HYKHO BBINOJIHSITH CIIEIUAIbHBIE JOBOJBHO
CJIOYKHBIE TTPOIPAMMBI, KOTOPBIE Ha3bIBAIOTCS dpatieepamu. JlpaiiBepbl opraHu-
3yIOT paboTy C JIUCKOM U JPYTUMHU BHEITHUME YCTPORCTBAMU Yepe3 KOHTPOJLIEPHI
MyTEM TIepeady OMPeeIEHHON YIIPaBIAIONeil NHPOPMAITIH.

Hexkoropbie 6/10Ku mamsiTt MOT'YT (DU3UYIECKU IIPEICTABIATL CODON He ore-
PATHUBHYIO, & NOCMOAHHY0 TaMATh. Takas IaMATh He MOJIEPKUBAET OIEePAIUIO
3alucnu, TO €eCTb USMEHUTDH eé COAECPKNMOE HEBO3MO?KHO, BO BCAKOM CJIy4da€, BbI-
[TOJTHEHUEM OIEPAIIHil IIPOIECCOPa; C APYroil CTOPOHBI, NH(MOPMAIIHST, 3alIUCAHHAST
B TaKyIO [TaMsTb, HEe CTUPAETCsI IPU BBIK/IIOUEHNN UTaHusi. [[eHTpasbHbIil Ipo-
[ECCOp HUKAK HE Pa3/IMIaeT MEXKIy 000 sUeilKu ONepaTwuBHON U MOCTOSTHHON
[TaMSITH, TOCKOJIbKY IIPHU BBIMOJTHEHUH OIEPAIlUU 9TeHUs OHU PAbOTAIOT abCOIOT-
HO OJIuHAKOBO. OOBIYHO B IOCTOSHHYIO MAMSTH IIPU U3TOTOBJIEHUH KOMITBIOTEDA
3AIMMCHIBAETCST HEKAsl TPOrpaMMa, TpeIHA3HATEHHAs JI/IsT TECTUPOBAHUS altapa-
Typbl KOMIIbIOTEPA U TOATOTOBKH €ro K paboTe. DTa MpoOrpaMma HAYNHAET BbI-
MTOJTHSITHCSI, KOTJIa BbI BKJIIOYaeTe KOMIIBIOTED; €€ 3ajada — HalTH, OTKY/la MOXKHO
3arpy3uTh ONEPAUUOHHYIO CUCTNEMY, 3aTeM 3arpy3UTh €€ U OTIaTh eil yipas-
JIEHUE; BCE OCTAJIbHOE, B TOM UHCJIE 3aIyCK II0JIb30BaTEIbCKUAX IIPOrpaMM — 3ab0Ta
omepaImoHHoil cucrembl. [1oapoOHBII pa3roBop 00 OMEPAITMOHHBIX CUCTEMAaX HAM
[IPEJICTOUT TO3/IHee; MOKa OTMETUM TOJIBKO, UTO ONEepPAI[MOHHAsI CUCTeMa —
9TO TaKas MPOrpaMma, a He YTO-TO WHOE, TO €CTh €6 TOXKE HANUCALAU NPOZDAM-
MUCMDL; OT BCEX OCTATBHBIX MPOTPAMM OIMEPAIMOHHAST CHCTEMa, OTINIACTCS JIUIITh
TEM, 9UTO, 3AITyCTUBINMNCH HA KOMIBIOTEPE PAaHBIINeE JPYTUX, OHA TOJydaeT JOCTYIT
KO BCEM €r0 BO3MOXKHOCTSIM, MPHU ITOM BCE OCTAJBHBIE MTPOTPAMMBI 3aITyCKAIOTCS
yKe CHJIAMH OIEPAIMOHHON CHCTEMBI, a OHA BCE OCTAJBHBIE TTPOTPAMMBI 3aITyC-
KaeT Tak, LITO6bI UM HHUKaKOT'O JIOCTyIIa K BO3MO2KHOCTZM KOMIIBIOTEPA HE 1aTh;
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[TOJTb30BATE/ILCKIE TPOrPAMMBI MOTYT JIAIIb IPeoOpa30BbIBATE UH(MOPMAIAIO B
OTBEJIEHHON MM ITaMsITH, & JIJI BCEIO OCTAJILHOIO — JaxKe I TOrO, YTOOBI IIPO-
CTO 3aKOHYUTH PabOTy — BBIHYXKIEHBI 0OpaIlaThbcs K OIEpalllOHHON crucreMe C
COOTBETCTBYIOIIEH MPOChOOii.

OrMeTnM, 9T0 B OOSI3AHHOCTH OIEPAIMOHHON CHCTEMBI BXOINUT, KPOME IIPOTe-
r'o, OpraHu3aIys paboThl CO BCEMH BHEINTHUMU YCTPOHCTBaMHU, TakK 9TO OHa& codep-
olcum 6 cebe BCe HEOOXOIUMBIE ISl 9TOTO JPAlBEPHI.

Ha nuckax, HOAK/ITOUEHHBIX K KOMIILIOTEPY, MOXKET COJIEPKATHCI OOJIBIIIOE KO-
JITIECTBO pa3HOOOpa3Hoit nHMOpPMAIUU, 1 9TOOBI B 3TOM M300UJIMU HE 3aIlyTaTh-
cs1, OIEpaIMOHHAsT CHCTEMa OPraHu3yeT XpaHeHue HH(pOPMAIUN Ha, JIUCKAX B BUJIE
datinos — enuHUI THPHOPMAIMOHHOIO XPAHEHHSI, IMEIOIINX AOCTYIIHbIE JJIsI de-
JIOBeKa, umera. KarxKIblil 0JIb30BaTEb KOMIBIOTEPOB 3HAET O CYIIECTBOBAHII
¢aiiyioB, MOCKOJIBKY C HUMH IPUXOAUTCS pabOTaTh HE MPOCTO KaXKJBIA JIeHb, a
KaXKJIbIit pa3, Koraa HY»KHO KaKyI0-TO HH(MOPMAIIUIO [IOMECTUThL HA XPaHEHUE WJIH,
Ha0b0POT, BOCIIOIBL30BAThLCsT MHPOPMAaIIeil, coxpaHeHHo# pamee. [Ipu sToM He Bee
[MOHMMAOT, YTO pakiyibl pa3MeIaloTcsa Ha AUCKaX, U TOJbKO HAa HuX. B na-
MAMU HUKAKUX (DAJIOB HET, TAM OHU IIPOCTO He HYXKHBI, [IOCKOJIbKY PacCIpe/ieie-
HUE ITaMATU IIOCTOAHHO MEHAdeTCd B 3aBUCUMOCTHU OT HOTpe6HOCTeI71 3allyIIEeHHbIX
IPOTrPaMM; STUM 3aHUMAETCsT BCE Ta YKe OllepaI[MOHHAsS CUCTEeMa, ITPUIEM TOJIBKO
OHAa 3HAET, KaKKe 00/IaCTH IaMsITH B HACTOSIIINI MOMEHT UCIOJIb3YIOTCA U JJIsT de-
ro. larke BBITIOJIHSAIONMIMECST IPOIPAMMBI K 3TOM KyXHE He JOIIYCKAIOTCS, KarKIast
U3 HUX PACIIOPSI?KAETCA TOJIBKO TeMHu 00JIaCTsIME, KOTOPBIE eif IpeI0CTaB/IeHbl; Hy
a T0JIb30BATE/I0-9€JIOBEKY 3HATD O PACIIPEIEJIEHIHN OIIePATUBHON IaMSITH BOOOIIE
He HY>KHO, OH BCE PABHO HE MOT ObI C 9THM 3HAHUEM HUYEro IOJIE3HOTO CIeIaTh.
[Tostomy st objacTeil maMsTH HUKAKHE UMEHa He TPEOYIOTCs, OleparinOHHasT
cucremMa uaeHTuUIUPYeT ux s ceds Tak, KaK eif camoii ymobHee.

1.1.3. IIpuniunbl paboThl HEHTPAJIBHOIO IIpoIieccopa

HenTpasbHbIil ITPOIECCOD MPEJICTABISET COO0I IJEKTPOHHYIO CXEMY, OOBIYHO
B BHJIe MHKPOIPOIECCOpa (TO €CTh B BUJE OJHONH MHKPOCXEMBI); €r0 OCHOBHOE W
€IMHCTBEHHOE Ha3Ha4YeHUEe — BLIIOJIHATDH IIpocTeillue JelicTBud, 3aJlaHHble KO-
MaHIaM1, 13 KOTOPBIX COCTOUT IIporpaMma. B cocTaBe MeHTPaaIbHOrO IPOIeccopa
OOBIMHO MPUCYTCTBYIOT TaK HA3BIBAEMBIC PE2UCMPDb, — 3AMOMUHAIONINE YCTPOii-
CTBA, CIOCOOHBIE XPAHUTH OT HECKOJbKUX JI0 HECKOJIbKHUX JECATKOB JIBOMIHBIX
pPa3psiJioB; OCHOBHYIO pabOTy MPOIECCOP TPOU3BOIUT HaJ WHMOpMaIueil, XpaHsi-
melicd B peructpax. B 4uciio orneparuii, KOTOpble MOYKET BBIIOJHATDH IIPOIECCOD,
00s13aTe/IbHO BXOJAT “4MeHUe U 3anuch AYEEX NaMAMU, TIPU KOTOPbIX HHMOpMa-
[Usi epelaéTes Yepes MIMHY U3 OIEPATUBHON MaMsTi B IIPOIECCOD WK OOPATHO.

Cpenu oneparinii, BHIIOJHIAEMbIX IIEHTPAJIHHBIM IIPOIIECCOPOM, BCET A IIPUCY T-
cTByeT apudmMernka — KaK MUHUMYM CJIOYKEHHE W BbIYMTAHUE, XOTs HA BCEX CO-
BPEMEHHBIX IIPOIIECCOPAX €CTh TAKXKe YMHOYKEHUE U JIejIeHUe; IPUMEPOM apudme-
TUYIECKOrO JIefICTBUS MOXKET OBITH IPEIIINCAHNE «BO3bMU 3HAUYEHUS U3 BTOPOTO U
YeTBEPTOrO PErUCTPOB, CJIOKHU UX, & PE3YJIbLTAT AU 00paTHO BO BTOPOU pe-
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ructpy». Hekoropble poreccopbl MOI'YyT IIPOU3BOINTEL TaKue JACHCTBUsI HE TOJIBKO
HaJl perucTpaMy, HO W HaJ IPYIIIAMH s9eeK IMaMATH. EcTh u Japyrue JeiicTBus,
TaKre KaK KOIMPOBaHNE NHMOPMAIIUN 13 OJHOIO PErUCTPa B APYroif, TOTHIECKIe
OIIEpAINH, BCEBO3MOXKHBIE CJIYKeOHbIE HefiCTBUS BPOE MEPEXOI0B K BBIIIOJHEHIIO
KOMAaH/I U3 APYroro MEeCTa IaMsTH; BCe BMeCTe OHH 00pasyIloT CUCmemy KomaHo
KOHKPETHOTO mporteccopa. [IoapobHoe 3HAKOMCTBO C CHCTEMON KOMAHJ, PeAJIbHO
CYIIECTBYIOIIErO MPOIECCOpa HAM IIPEICTOUT MO3THEE, B TPEThEl IacTh ITON KHU-
I'.

Kaxkmoe smemenTapHoe feficTBre, BBHIIOJIHAEMOE ITEHTPAJIBHBIM IIPOIECCOPOM
(MammHHAs KOMaHa), 0603HAYACTCS KOJOM OMePAUUU WK, KAK €ro 9acTo Ha-
3BIBAIOT, MAWUHHBM KOJom. IIporpamma, cocrosinas U3 TaKUX KOIOB, pac-
[oJIaraeTcs B s9efKax IMaMsITH; OIUH U3 PErHCTPOB IPOIECCOpa, KOTOPBI Ha3bI-
BAETCS CHEMMUK Komand nin yradameav uncmpyruuu'’, conepxur ampec
TOM AIEHKU IaMsITH, B KOTOPOI PaCIIOIaraeTcs CJIeAyIONast HHCTPYKIIUsI, TPeTHA-
3HadeHHas K BbIIoJHeHUIo. [Iporeccop paboraer, pa3 3a pa3oM BBIMOJIHIST UUKA
obpabomxru xomand. B nadajne sroro nukia 0epércs ajpec U3 CYETIMKA KO-
MaH/I, 1 U3 d4YeeK ITaMATH, PaCIIOJIOZKEHHBIX II10 STOI\Iy aﬂpecy, CHUTBIBAaCTCA KO/
oyepesiHoii kKoMaHibl. Cpasy I[ocjie 9TOro CYETYMK KOMAHJ| MEHSIeT CBOE 3Hade-
HHE TaK, YTOObI YKa3bIBATh Ha CJIEIYIONLYI0O KOMAHIY B IAMSITH; HAIIPUMED, €CJIN
TOJILKO YTO IPOYUTAHHAS KOMAHJA 3aHUMAaJia TPU STYEHKU HaMSITH, TO CYETUNK
KOMaHJ yBeJndnBaercsa Ha Tpu. CXeMbl MpoIeccopa AEITUPPYIOT KO U BBIIIOJI-
HSIOT JeHCTBUs, MPEIIIUCAHHBIE ITUM KOJIOM: HAIPUMEDP, 9TO MOXKET OBbITh y2Ke
3HaKOMOE€ HaM IPEIIINCAHUE «B3AThb COIEPXKUMOE JIBYX DPETUCTPOB, CJIOXKHUTH, &
pe3y/IbTAT MMOMECTUTH OOPATHO B OJMH U3 PETMCTPOB» WU «CKOIMUPOBATH UUCJIO
U3 OJIHOTO PErucTpa B JApyroit» u T.11. Korma meiicTBust, peanmncanubie KOMAH IO,
Oy/lyT MCIIOJIHEHBI, IIPOIECCOP BO3BPAIIACTCA K HAYAY UK/ 00PabOTKN KOMAH,
TaK 9TO CJIEIYIOMNI IPOXOL STOTO ITUKJIA BBIIOJIHSICT YK€ CJICAYIOINIYI0 KOMAHILY,
U Tak jajee J10 6eCKOHEYHOCTH (TOYHEe, IIOKa MIPOIECCOP HE BBIKJIIOUAT).

Hekoropble MallMHHBIE KOMAHIbI MOI'YT U3MEHHTDH ITOCJIEI0BATEIHLHOCTD BbI-
[IOJIHEHNSA KOMAaH/I, IPEIICAB IPOIECCOPy IEPEHTH B APYroe MECTO IIPOrPaMMbl
(TO ecTb, MOMPOCTY TOBOPsi, B IBHOM BUJIE M3MEHUTH TEKyIlee 3HAUYCHNEe CYETIN-
Ka Koman[). Takue KoMaH bl HA3BIBAIOTC KOMaHIamu nepexoda. Paszmmaaror
YycaoeHvle U 6e3YCcA08HbBIE TIEPEXOIbI; KOMAHIA YCAOBHOTO IEPEXOJa CHaJAJIa
MPOBEPsieT UCTUHHOCTH HEKOTOPOI'O YCJIOBHUS WM IIPOU3BOJIUT IEPEXOJ TOJBKO €C-
JIM YCJIOBHE BBLITIOJIHEHO, TOrJA KakK KOMAaHIa 0€3yCIOBHOIO IEPEX0Ja IIPOCTO 3a-
CTaBJIFET MPOIECCOP IPOAOJIKUTL BBIIOJIHEHIE KOMAH, C 33 JaHHOTO ajipeca 6e3
BCSIKAX TTPOBEPOK. [Iporteccopbl 0OBITHO O IEPKUBAIOT TaK2Ke TIEPEXOIBI C 3aI10-
MHMHAHMEM TOYKHU BO3BpaTa, KOTOPbIE UCIOJIL3YIOTCS I BI30BA IOIIIPOIPAMM.

10CooTBercTByomIe aHrIMicKIe TEPMUHBL — program counter u instruction pointer; Moyker
MOKa3aTbCdA, UTO Ha3BaHUE <«CUETUMK» 3/ECh HE CJIMIIKOM YIAYHO, MMOCKOJIBKY OH HHUYEro He
CUYHUTAET, HO JI€JIO B TOM, YTO CMBICJI aHIVIMIICKOTO CJI0Ba counter HAMHOTO IIUDE.
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1.1.4. Bremrame ycTpoiicTBa

[lenTpaabHBIH IPOIECCOP U TAMSITD (onepaTI/IBHaﬂ u HOCTOHHH&SI) II0 CYyTH KaK
pa3 u 00pa3yioT TO, UYTO HA3BIBACTCA KOMITBIOTEPOM, HO €CJir Obl y HAC ObLIN TOJ/Ihb-
KO OHH, TOJIKY OT TAKOI'0 KOMIILIOTEPa OBLIO OBl HA yAuBJIeHne MaJjo. Bo-nepBhix,
KOMIILIOTEPY KaK-TO HYKHO ITOJTyIaTh IPOrPAMMBbI U JAHHbIE U3 BHEITHETO MUPA, &
Pe3yABTATHI PAOOTHI KAKUM-TO 00Pa30oM OTJaBaTh 00paTHO. Bo-BTOPBIX, comepKu-
MO€ OTEPATUBHON MaMSITH MTHOBEHHO TepPseTCs IMPHU BHIKIIOUYEHNN MUTAHUS, TaK
9TO JIJIsi CKOJIBKO-HUOYIb JOJITOBPEMEHHOTO U HAJIEXKHOTO XpaHeHns nHMOPMAaIun
OHA He ToJuTCsd. fICHO, 9TO KOMIIBIOTEDPY HYKHBI €IE KaKUe-TO yCTPOUCTBa II0-
MHMO OIIEPATHUBHON MAMATH W IMPOIECCOpa. B paHHMX KOMIIBIOTEPHBIX CHCTEMaX
BCE yCTPOMCTBA MOAKIIOYAINCH HEIOCPEICTBEHHO K IEHTPAJBHOMY IPOIECCOPY,
HO OYEHBb OBICTPO CTAJIO SICHO, UTO 3TO HEYJIOOHO: JJid KaXKJIO0TO HOBOI'O yCTPOii-
CTBA IEHTPAJILHBIN MTPOIECCOP TPUXOIMIIOCH TIePeIeIbIBaAThL; MEXKY T€M BHEITHUE
YCTPOMCTBA OOBITHO rOPA3I0 IPOIIE, YeM IEeHTPAJIBHBII IPOIECCOP, U MOSBJISTIOT-
s, €CTECTBEHHO, OBICTPEE, IeM HOBBIE IPOIECCOPBbI. KpoMe Toro, pa3sHooOpasHbIX
BHEITHUX YCTPOMCTB CIAUIMIKOM MHOTO. B IeHTpaIbHOM MPOIECCOPE IOMPOCTY TeX-
HAYECKU HEBO3MOYKHO OPraHU30BATH MOJJIEPKKY BCEX WJIH XOTS Obl 3HAYUTEJHHO-
I'0 KOJINYECTBA TaKUX yCTPOicTB. Beé 9T0 npuBesio K BOSHUKHOBEHUIO ujien obuset
WUHDBL, OINCAHHOI BBIIIIE.

[ToakrovyeHne BHEITHUX YCTPOUCTB K ODIIIEl INHE ITPOU3BOIUTCS depe3 KOH-
mpoasep — JIEKTPOHHYIO CXEMY, KOTOPasi MOXKET B3aUMOJCHCTBOBATD Yepe3 IIr-
HY C IEHTPAJBHBIM IIPOIIECCOPOM; BCE KOHTPOJLIEPHI JAEJAI0OT 9TO OJMHAKOBO, BHE
3aBUCUMOCTHU OT TOTO, KAKUMU YCTPOMCTBAMH OHU YIIPABJSIOT, TO €CTb C TOYKHU
3peHusT MPOIeCcopa BCe KOHTPOJIJIEPBI OKA3BIBAIOTCA «HA OJHO JIUIO». 1Ipm aTom
«JIPYTUM KOHIIOM» KaXKJIbIi KOHTPOJLJIED IMMOIKJIIOYAETCs HEIIOCPEICTBEHHO K CBOE-
MYy BHEITHEMY yCTPONCTBY W yIpaBJiseT ero paboroii. BzaumoeiictBue nieHTpasib-
HOT'O IIPOTECCOpPa ¢ KOHTPOJIIIEPOM CTPOUTCS Ha yrKe 3HAKOMBIX HaM OIEPAITHSIX
YTEHUsI U 3aICH; 0ojiee TOTO, HA HEKOTOPBIX apXUTEKTypax A9eifiKu MaMsITH U
KOHTPOJIJIEPBI HAXOISATCA B OJTHOM OOINEM ITPOCTPAHCTBE aIPECOB U OKA3BIBAIOTCS
B3anMO3aMeHAEeMbl, TO €CTb I_[eHTpa.HbeIfI IIPOIECCOP «HE 3HaeT», C YeM OH MMeeT
JeJ0 — C HACTOLAIIell TaMsATbIo WX ¢ KOHTPOJIJIEPOM; BIIpOUeM, OoJiee IOIyJis-
PEH II0JIX0JI, KOIJIa KOHTPOJLIEPhI HMEIOT OT/IEeIBHOE IIPOCTPAHCTBO aapecos'!; B
9TOM CJiydae roBopsaT o0 adpecax nopmos 880da-8uie0da. O uH KOHTPOJLIED
MOKET TOJIJIEPKUBATH OJINH MWJIA DOJIBIIIE TAKUX «IIOPTOB», TO €CTh IPHU paboTe ¢
IIUHOM OT3bIBATHCS HA HECKOJILKO Pa3HbIX ajipecoB. Ouepalun 4TeHus U3 mopTa
BBOJIa-BBIBOJIa U 3aIIMCH B TAKOH MOPT C TOUKU 3PeHUs] IIeHTPAIBLHOTO IIPOIeccopa
BBITVISIIAT COBEPIIIEHHO TaK YKe, KaK M OIepaIiy YTeHNI-3aICH sIeeK IaMsITH,
HO KOHTPOJLJIEPBI, B OTJIMYME OT sd49eeK IIaMATHU, IIPpHUCJIaHHBbIe UM B XOJ€ «3allu-
Ch» 3Ha4YeHUsd He 3allOMUHAIOT, a BOCIIPHHUMaIOT HUX KaK IIpeJInCaHnugd YITO-TO
CIEeIATh; B XOJIe «ITEHUA» MOPTa KOHTPOJLIEPHI BBIIAIOT HE KAKOe-TO 3apaHee CO-
XpaHEHHOE 3HAYEHNE, & TaKoe 3HadYeHUe, KOTOPOe KAaK-TO CBA3aHO C COCTOSTHHEM

"N dakTryeckn mpE 9TOM B KOMIBIOTEPE MMEIOTCS JBE PA3HBEIC IIMHLI — ONHA IS STUEEK
naMATH, BTOpasd JjIsi KOHTPOJIJIEPOB.
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CaMOro KOHTPOJIIEPA, TO €CTh MO3BOJIIET y3HATDH, HAIPUMED, 3aBepINeHa JIn OUe-
pesHast omepals, TOTOB JIU KOHTPOJJIEP K BBIMOJHEHUIO CJIEIYIONIEH Olepalnn,
He oOHapy»KeHbI JIU KaKue-JIu00 HeNCIPaBHOCTH U T. II.

CKOJIBKO TIOPTOB MOJIEPKUBAECT KOHKPETHBIM KOHTPOJIIEP, KAKIE MY MOXKHO
OTJIaBaTh MPEANUCAHNSA U KAKOBBI KOJIbI 3TUX MIPEIITUCAHNI, ITO 03HATAIOT 3HATE-
HUsI, KOTOPbIE TPOYNUTHIBAIOTCS U3 €r0 MMOPTOB — BCEr0 3TOTO MEHTPAJJIbHBIN MIPO-
[IeCCOP HE 3HAET, IIOTOMY UTO BCE 3TO 3aBUCUAT OT KOHKPETHOT'O KOHTPOJLJIEPA, & JIJIsT
JPYTOro KOHTPOJLJIEPA BCE MOXKeT ObIThL coBceM He Tak. Jljis paboThl ¢ KaXKIbIM
KOHKPETHBIM KOHTPOJIJIEPOM HYXKHA, CIIEIUAJIbHAS NPOo2pamMMa, KOTOpasl, KaK MbI
y2Ke TOBOPUJIM, HA3bIBAETCsT dPATUBEPOM; BBITIOJIHSISICH HA IEHTPAJBHOM IPOIIEC-
cope, IIporpaMMa-JpaiiBep gaéT KOMaH bl 3aIIIMCH U YTEHHsI IIOPTOB BBOIA-BBIBOIA
«CBOEro» KOHTPOJLIEpa, pellasl ImocTaBieHHble el 3aga4un. OObIYHO JIpaiiBep sB-
JIETCS YaCTHIO OIEPAIMOHHON CHCTEMBbI MJIM CTAHOBUTCSI TAKOW IaCTBIO TOCJIE €r0
3arpy3ku. Hampumep, ecm mosib30BaTeb 3aIllyCTHJI HEKYIO IIPOTrPaMMYy, a 3TOM
IporpamMMe moTpeboBaiach 3aIich B (ailyl Ha JUCKe, TO I STOrO MIPOrpPaMMa
00paTUTCS K OIEPAIMOHHON crcTeMe ¢ MPOChOOi 3ammcaTh TaAKHe-TO JAaHHBIE B
Takoi-To ail/1, orneparnoHHas CUCTEMa BBLIYUC/IUT, B KAKOM MECTe JIMCKa HaXO-
JIUTCST WU JTOJPKEH HaXOINThCS COOTBETCTBYIOMMi (hbaiis, u, 00paTUBIINCEH, B CBOIO
ouepejib, K Jipaiiepy (To ecTh (haKTUIeCKH K cBoeil 060CO0IEHHON YacTn), IoTpe-
Oyer 3ammcaTh OIpeaeaEHHbIE JaHHbIE B OLPEICJIEHHOE MECTO JIMCKA; IIOCIe 3TOrO
JpaiiBep, BOOPYKach UMEIOIIUMCS y HEro 3HaAaHUEM BO3MOXKHOCTEHl KOHTpOJLIEpa
JIICKA, CHAYAJIa BBIITOJHAT HECKOJIBKO OIEPAIUil 3alliCH B ITIOPTHI BBOA-BBIBOJIA,
9TO 3aCTaBUT KOHTPOJIJIEP HAYATDH OMEPAINIO 3aIlMCH; 3aTE€M, BBIIIOJIHUB OIEPAITIN
9TeHUsT U3 MOPTOB, Y3HAET O PE3YJIbTATaX OIEPAIMH U COOOIUT O HUX OIlepalli-

OHHOH cucTemel?2.

1.1.5. Uepapxus 3alioMUHAIONINX yCTPOUCTB

Nudopmalius B BIYUCIUTENILHON CHCTEME MOXKET 3allOMUHATLCS U XPAHUTh-
¢S yCTPOMCTBAME PA3JIMYHOIO THIIA B 3aBHCHUMOCTH OT TOI'O, HACKOJBKO OIepa-
THUBHBIM JOJI?KEH OBITH JOCTYII K JaHHONH WHMOPMAIINN, HACKOJbKO J0JTOBPEMEH-
HBIM JOJI?KHO OBITH €€ XpaHeHNe M KaKoB e€ 00beM. Mepapxmst 3aIOMIHAIOMIINX
YCTPOMCTB CXeMaTU4IecKnu moKasaHa Ha puc. 1.3. Haubosee omepaTtuBHO H0CTYII-
Ha WHQOpPMAaIAs B PErHCTpaxX IEHTpaJbHOro mpoieccopa. OaHako oObEM peru-
CTPOBOI TaMSTH 33JIa€TCsI pa3 W HaBCErJla IPU IMPOEKTUPOBAHUU POIECCOPa U
yBeJIMYeH ObITh HE MOXKET; 9TOT 00bEM OI'DAHMYEH, T. K. KaXKJblii HOBBI PEruCTpP
LIT yBesmmuuBaer ciiokHocTh cxeMbl LT, Tpebyer BBemeHMST OMOMHATEIbHBIX HH-
CTPYKIUUA U B LIEJIOM MOYKET CYIIECTBEHHO IIOBLICUTH CTOMMOCTD IIPOLIECCOPA.

Kem-naMars npegHasHadeHa JIJIs yBEeJUIEeHUsT CKOPOCTH JOCTYIa K JaHHBIM,
HaXOIANINMCS B OIIEPATUBHON HaMaATH. B Kel-mamMsaTu 1yOJnpyoTcs: JaHHbIE U3
OIIepPaTUBHOM MAMSITH, HanbOJIee TacTO UCIIOIb3yeMble BBITOHSIOIIEH ST TpOrpaM-
MOIl; BaYKHO IMOHUMAaTh, YTO STH JaHHBIE MPEICTABJIAIOT COOON MMEHHO KONuio

12Ha, camom feste B ciiydae ¢ JUCKOM BCE OyIeT HECKOIBKO CIIOXKHee; Gojree moapobHoe 06-
CyZKJIeHle ITPOUCXOSAIIEero OCTaBUM JI0 BTOPOTO TOMa.
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Puc. 1.3. Nepapxust 3allOMIHAIONIIX YCTPONRCTB

JIAHHBIX, XPAHUMbBIX B OCHOBHOW HaMsATH, a He 4T0-To mHOoe. CKOpOCTh JIOCTyIIa
K KeIlly CYIIECTBEHHO BBINIE, UYeM K OIEePATHBHONU MAMSITH, MOCKOJBKY IJIsi B3a-
AMOJIECTBUS IIPOIIECCOPa C KEIeM He HYXKHO 3aJeificTBOBATH IIMHY — a IIHHA
KakK pa3 paboTaer HOBOJILHO MEJJIEHHO U3-3a €6 CPaBHUTEJHHO OOJIBIION JJIMHEI,
npuuéM e€ paboTa He MOXKET OLITh CyIIeCTBEHHO YCKOpPEHAa, TaK KaK OrpaHude-
Ha CKOPOCTBIO CBeTa U APYruMU pusmdecKuMu npuanHamu. [Ipu sTom cam kemn
MMeeT JIOCTATOYHO CJIOYKHOE YCTPOMCTBO, a 00BbEM €ro CpaBHUTEHLHO HEBEJIUK.

Ker 0OBIYHO MMeeT HECKOJIBKO YposHet, B COBPEMEHHBIX YCAOBHSX TUIINY-
Ha YeTLIPEXypOBHEBasi cxeMma. KaxKIbIfl moc/eayomuil ypoBeHb HAXOIUTCA B
KaKOM-TO CMBICJIE «JIAJIBIIIE» OT BBIYUCIUTEIBHBIX CXEM IIPOIECCOPa, 3a CUET Iero
obJiajlaeT MEHbIIEl CKOPOCTBIO JIOCTYIIa, HO 3aT0 uMeeT 60Jbinuii 00béM. OObIY-
HO BCE YPOBHU KeIIa, KPOME TOCIETHET0, (DU3UUECKH PEAIU3YIOTCS B OJHON MUK-
pocxeMe C IPOIECCOPOM, IMOCIEIHMI Ke MPeJCTaBIsieT coboil OTHEIbHYIO CXEMY,
PACITIOJIOKEHHYIO PSIJIOM € IIPOIECCOPOM (MEXKy HUM U IIIHHOI).

OmnepaTtuBHasi MaMATh MIPEJICTABISIET COO0Nl OCHOBHOE XPAHUJINIIE BBITIOJIHSIE-
MBIX IIPOIPAMM U JAHHBIX, HY>KHBIX 11 UX paboThl. OObEM OIIEpATUBHON HaMATH
MOXKET OBITH CPABHUTEIBHO OOJIBIINM, & €€ CTOUMOCTD B IIOCJIEIHAE TOJbI CHU3U-
Jgach. Tem He MeHee, eé oObeMa MOXKET HE XBaTUThb. Kpome TOro, CoaepKumMoe
OHepaTI/IBHOﬁ HaMATH, Kellla U PErucTpoB TepdAeTCsd C BBIKJ/JIIOUYEeHUEM KOMIIBIOTE-
pa, TaK 9TO JJId JOJTOBPEMEHHOI'O XpaHE€HUA JaHHBIX 9TH BUAbI 3alIOMUHAIOIINX
YCTPOMCTB HEIIPUTOTHEI.

Ha cienyromeM ypoBHE nepapxuu HAXOJATCS MArHUTHBIE IMCKH WJIH, TOBO-
psi B 00IIIEM, yCTPOMCTBA JIOJTOBPEMEHHOIO XPAHEHMS, HMO3BOJIAIONINE ITPOU3BO-
JUTH JOCTYII K JaHHBIM B IIPOM3BOJILHOM Iopsiake. Kpome cOOGCTBEHHO MarHUT-
HBIX JIMCKOB, K YCTPOHCTBaM TAaKOI0 KJACCA OTHOCSITCSI, HAIPUMED, HAKOIIHTE N
Ha flash-xkaprax. HbiHe BhIme e u3 ynorpedbieHnst MarHUTHbBIE OapabaHbl TAKYKe
OTHOCHJIMCH K 3TOMYy Kitaccy. OObEM TAKUX yCTPOUCTB MOXKET OBITH Ha HOPSIIKI
boJsibire, geM 06bEM O3V, a CTOMMOCTb — CYIIIeCTBEHHO HUXKe. Kpome Toro, co-
XpaHéHHaH Ha JUCKaX I/IHCbOpl\/laHI/Iﬂ He TepsaeTCdA IIPU BbBIKJIIOYECHUU NMUTaHUuA U
MOXKET XPaHUTbCsi Jjiojiroe Bpemsi. C Apyro#t CTOPOHBI, JJIst JIOCTYIA K JIMCKAM
TpebyIOTCsT MeJ|jIeHHbIe (B CpaBHEHHU CO CKOpOCTbio mporeccopa u O3Y) orme-
paIuy BBOJIa-BbIBOJA; 0oJiee TOIrO, MPOIECCOp HE B COCTOSHUN HEIOCPEICTBEHHO
obpalaTbcsd K JUCKaM, TaK 9TO BCsad HMHQOpPMAaIddA, ¢ KOTOpOoW oH Oymer pabo-
TaThb — M KOJ IPOrpaMM, U JAHHBIE JJIs HUX — JIOJKHBI OBITh IPEIBAPUTEIHHO
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CKOIIMPOBAHBI B OMEPATUBHYIO MaMsTh. Kak ykKe roBOPUJIOCH, UMEHHO HA JIMCKaX
PaCIIOJIaraloTCs XOPOIIO 3HAKOMBIE KaXKJIOMY ITOJIb30BATEII0 KOMIILIOTEPOB Pati-
AL

Cpox xpanennsg nHGOPMAIUN Ha JIUCKAX MOYKET COCTABJISITH T'OJBI, HO OH BCE
ke orpanmdeH. 1T apXUBHBIX HY K] MPUMEHAIOT HAKOIUTEJM Ha MarHUTHBIX
JICHTaX (CTpHMprI). JIeHTBI IpPeaCTaBIISIIOT COOOM caMblil HAAEXKHBIN, TOJITOBpe-
MEeHHBIH 1 JeIéBblil (B epecyére Ha eUMHUILY 0OBEMA) CIIOCOD XPAHEHHUs TAHHBIX.
HemocraTok JjieHT cOCTOUT B HEBO3MOXKHOCTH JOCTyHa K OJIOKAM JIAHHLIX B IPO-
U3BOJIBHOM TIOPSJIKE; KaK IIPABUJIO, JIAHHBIE C JIEHT IE€PE/]T, UCIIOJIb30BAHUEM KOIIHU-
pyoT Ha Aucku. B mociemgHue rogbl ¢ pocTOM 00BEMOB YKECTKUX JTUCKOB JIEHTHI
CTaJIN UCIIOJIb30BATHCSI CPABHUTEJILHO PEJIKO, ceifiac CTpUMEPHI MOYKHO BCTPETUTH
TOJIKO B OPraHU3aINAX, IMEIOIINX 1eJI0 ¢ OOJIbIIIMU apXxuBaMn JaHHbIX. CoBpe-
MEHHasl KacceTa JjIsi CTPUMEpPa MOXKET XPAaHUTb HECKOJIBKO mepabatiim TaHHBIX;
caM CTpUMeEp, TO €CThb YCTPOMCTBO Jijisd pabOThl ¢ TAKUMHU KAcCeTaMM, CTOUT Ha-
MHOTO JIOPO2Ke OOBITHOTO YKECTKOT'O INCKA aHAJIOTUIHON EMKOCTH, HO KACCETBHI JIJIsT
HEr0 CPABHUTEIBLHO JICIIEBHI; IPU UCIIOJIb30BAHNN OOJIBIIOIO YUC/IA KACCET YIIe/b-
Hasl CTOMMOCTH XpaHeHUsl (TO ecTh O0Ias CTOUMOCTb XPaHEHUs, MOJIe/IeHHAsT Ha
00bEM XpaHUMOli nHMOPMAIINT) MOKET ObITh HUXKE B JIECSITKU PA3 B CPABHEHUU C
HCIIOJIL30BAHUEM YKECTKUX JIUCKOB. KpoMe TOro, JIeHThI Tpu COOJIIONEHUN yCJIOBHUI
XpaHeHusl OKa3bIBAIOTCS HAMHOT'O JIOJITOBEYHEE YKECTKUX JIUCKOB; JIEHTDHI, 3aIINCAH-
meie B 1960-e rojpl, 10 cux mop — OoJiee 9eM IOJIBEKa CIIyCTS — IIPEKPACHO YNTa-
FOTCsI, €CJIN TOJIBKO YIAETCS HANTH MCIIPABHOE YCTPOMCTBO 111 pabOTHI C JIEHTAMUI
HY2KHOTO popMaTa.

1.1.6. Pe3ome

WNrak, MBI MOXKEM IOJBECTH HEKOTOpPbIE MTOTHM: KOMIILIOTED OCHOBAH Ha 00-
el ImHe, K KOTOPO II0/ICOeMHEHbI OllepaTUBHAsI TaMATh U eHTPaJIbHBIA Ipo-
[IeCCOP; BHEITHUE YCTPOMCTBA, BKJIOYasl XKECTKUE JUCKU U JUCKOBOJBI, & TAKKe
KJIABUATYPY, MOHUTOP, 3BYKOBBIE YCTPOHCTBa W BOOOIE BCE, ITO BHI IMPUBBIKIN
BUJIETh B COCTaBE KOMIIBIOTEPA, HO UTO HE ABJISIETCS HU MPOIECCOPOM, HU ITaMsi-
TBIO, TOXKE IOIKJ/II0YaeTCs K OOIell InHe, TOJHKO He HAIPIMYIO, a depe3 CIie-
IIaJIbHbIE€ CXEeMbl, Ha3bIBacMbI€ KOHTPOJIJIEpaAMMH. C IIaMATBIO IIPOIECCOP MOXKeT
paboraTh caMm 10 cebe, Mjist paboThl CO BCEMU OCTAJILHBIME YCTpOWcTBaMU TPeOy-
IOTCSI CIeIuAIbHbIE IPOrPAMMbI, Ha3bIBaeMble fapaiiBepamu. Jjist 10aroBpeMeHHo-
o XpaHeHusI THPOPMAIIMH UCIOIL3YIOTCH JUCKOBBIE 3alI0OMUHAIONINE YCTPOMRCTBA,
rie uHpopMalus 0OBLIYHO OPraHU3yeTCd B BHJE XOPOIIO 3HAKOMBIX BaM (hatinoe;
B (baifiax MOryT XpaHUTHCS KaK JIAHHBIE, TAK U KOMIIBIOTEPHBIE IIPOrPAMMBI, HO
9T00OBI 3aIyCTUTH MMPOrpaMMy W 0O6paboTaTh JaHHbIE, U TO, U JPYToe JIOJXKHO
OBITH CHaYAJIa 3arPYZKEHO B OIEPATUBHYIO IMaMATD.

Cpenu Bcex mporpaMm ocoboe MeCcTo 3aHUMAaeT IIPOrpaMMa, Ha3biBaeMasl one-
PAUUOHHOU cucmemot; OHa 3aIyCKaeTcsd MePBOM U MOJydaeT MOJHBIA JIOCTYT
KO BCEM BO3MOXKHOCTAM aHHapaTypr KOMITbIOTEPa, & BCe OCTaJIbHbIC IIPOT'PaMMbI
3AIyCKAIOTCS y7Ke 071, yIpaBJeHueM (U 110/[ KOHTPOJIEM ) OIIEPAIMOHHON CUCTEMBI,



1.2. Kax npaBu/IbHO UCIIOJIB30BATH KOMITBIOTED 67

U HEIOCPEJCTBEHHOTO JOCTYIAa K alllapaType He UMEIOT; IJIsl BLIITOJHEHUS Jeii-
CTBHil, HE CBOJAIUXCS K IPeobpa30BaHui0 WH(MOPMAIIUN B OTBEJIEHHON TAMSTH,
[IPOTrPaMMBbI BBIHYKJIEHBI 00OPAIAThCs K OIEPAIMOHHON CrCTeMe.

[Tonumanue 3TUX OCHOBHBIX HPUHITUIIOB ITOCTPOEHUS] KOMIIBIOTEPHBIX CHCTEM
JKU3HEHHO HEOOXO/IMMO IPOIPAMMUCTY B €ro paboTe, a TeM, KTO PEln n3ydarb
[POrpaMMHUPOBaHUE — B IIpoliecce O0ydeHUs; TaK YTO €CJIA YTO-TO OKa3aJI0Ch
HEITOHSITHBIM, HOIPOOYyHTe MmepednTaTh 9Ty IJIABYy CHOBA, €CJU K€ W ITO HE II0-
MOXKET, ITOIIPOCUTE KOTO-HUOYIL 00J/iee OMBITHOIO OObSICHUTH BaM BCE, UTO BbI HE
TIOHSLJIN.

1.2. Kak npaBuJIbHO MCHOJIb30BaTh KOMIIBIOTED

1.2.1. OnepainoHHbIE CUCTEMbBI U BHU/bI I10J1b30BATEJILCKOI'O
nHTepdeiica

Yeranopusmuit Windows cHagaJjia Mecsil
paJlyeTcst, IIOTOM BCIO YKU3Hb MYJaeTCsl.
VeranopuBmnii Unix cHavasia MECHI, MyJaeTCsl,
IIOTOM BCIO KH3Hb PayeTcs.

U3 monciymanuoro y cTyaeHTOB

B npempiayiiem maparpade Mbl yIIOMUHAJIA OCOOYIO MIPOrpaMMYy, KOTOPas Ha-
3BIBAETCST ONePauuoHHot cucmemoti. B e€ ocHOBHBIE 38,1841 BXOIUT, BO-TIEPBBIX,
yIIpaBJICHUE 3aIIyCKOM U 3aBEPIIEHUEM JIPYTUX MPOrPAMM; BO-BTOPbIX, OIIEPAIIOH-
Hasl cucTeMa 0epéT Ha cebsl ylpaBiieHre epuMepuiHbIMI YCTPORCTBAMU BO BCEM
UX MHOI0OOPa3nu, a BCEM OCTAJBHBIM IIPOIPAMMaM IIPEIOCTABIISIET YIIPOIIEHHDBIE
BO3MOYKHOCTH JJIsl JOCTYIIa K Iepuepun: Tak, M0Jb30BATEIbCKAS IPOrPaMMa
MOXKET 00PATUThCA K OMEPAIHOHHON CUCTEME C IIPOCHOOI OTKPBHITH KAKOH-HUOY/ b
daiin Ha urenne (yka3aB mpH 9TOM TOJIBKO MM (aiiia), MIPOYNTATh U3 HEro WH-
dopmanmio, pasMecTuTb 3Ty HHGPOPMAINIO B YKA3aHHON O0JIACTH OIEPATUBHOM
MaMSITH, TIOCJIE Yero 3aKPbITh (aiisl, TO eCTh IPEKPATUTL padboTy ¢ HuM. IIporpam-
MY IIPU 9TOM COBEPIIEHHO «HE BOJIHYET», Ha JIUCKE KAKOTO THUIIA PACIOJIATracTCs
ait: Ha KECTKOM JIMCKE, BCTPOEHHOM B KOMIIBIOTED (KOTOPBIX, KCTATH, TOMKE
OYEHb MHOI'O M OYeHb pasHbix), Ha omnrudeckom CD maum DVD, ma craporunsoii
nuckere, Ha flash-6peske man BoobIme Ha AUCKE APYyroro KOMIbIOTEpPa, KOTOPBIi
MOJIKJIIOUEH KaK CeTeBoil pecypc. Bee 3a60TbI 0 TOM, Kakne KOHKPETHO TeXHUYe-
CKU€ OIepaly CJIeAyeT BBLITOJHUTDL, 9TOOBI HaiTh ailyi ¢ HY>KHBIM UMEHEM U
W3BJIEYb U3 HErOo MHMOPMAIINIO, OIlepaIlMOHHAsI cucTeMa OepeT Ha, cebs.

IlepBhie omepalmoHHBIE CHCTEMBI MOSBUINCH emlé B 1960-x romax, m 3a mpo-
IIEJIIIINE C TEX MOP OJIBEKA, PA3yMeeTcs, UX ObLIO CO3/IaHO OYEHb MHOIO; HO, KaK
HU CTPAHHO, K HBIHEITHEMY BPEMEHU KOJMYECTBO MPUHITUIINAILHO PA3HBIX Ollepa-
IIMOHHBIX CUCTEM WM3PLATHO COKpPATWIOCh. Becem m3BecTHO cimoBo «Windowss; Tak
Ha3bIBaeT cBou cuctembl Komnanust Microsoft. [lpu sTom dhaxTuyeckn Bce cytie-
CTBYIOIIE HBbIHE OIepalliOHHbIE CHCTEMbI, He MMelolue oTHomeHust K Microsoft
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(u, coorBercTBeHHO, coBa « Windows» B Ha3BaHUM), OKA3BIBAIOTCS [IPEJICTABUTE-
JIAMHU ceMeiicTBa cucTeM moj obimuM HasBanumeM Unix. VIMeHHO TaKOBBI CBOOOIHO
pacipocTpaHsieMble cuCcTeMbl Linux Bo BcéM MHOroobpasum ux ducmpubyuudi,
Taknx kKak Debian, Ubuntu, Fedora, Slackware, Gentoo u mHOrme npyrue, a Tak-
JKe MHOTo4YnC/IeHHbIe cucteMbl cemeiicrBa BSD — FreeBSD, OpenBSD u mgpyrue.
Kpome toro, k¥ cemeiicrBy Unix oraocsTcss Android, KoTopblii OCHOBaH Ha siape
Linux, a Tak:ke Mac OS X u i0S, koTopble BeIyT cBOE Hadaso oT cemeiictea BSD.

Ponb, 3amatun n npuHIUIBL pabOTHI OMEPAITHOHHBIX CHCTEM — 3TO TEeMa s
JIOJITOTO 0OCYKJIEHUS, U MBI K 9TOMY BOIIPOCY €II¢ BEPHEMCSI, TPUIEM HE OJINH Pa3;
ITOKa, OTMETHUM, UTO B 38J[a9UU OIEPAIMOHHBIX CUCTEM, BOIIPEKU PACIIPOCTPAHEHHO-
My 3a0JIy2KIEHUI0, HUKOMM 0Opa30M He BXOIUT OPraHU3allis B3aUMOIEHCTBUS C
[I0JIb30BaTesIEeM, T. €. YeJI0OBEKOM, KOTOPBI paboraeT ¢ KoMiboTepoM. Jlemro TyT B
TOM, 9TO OIl€PAIMOHHBIE CHCTEMBI CAaMU IO cebe JTOCTATOIHO CJIOYKHBI — ITO €I
Ba JIM HE CaMble CJIOKHBIE MMPOIPAMMBI U3 CYIIECTBYIOIINX B MUPE; ITOITOMY HX
CO3/1aTe/In OOBITHO CTAPAIOTCS BCE, UTO MOXKET OBITH CIAEJAHO BHE OIEPAINOHHOM
CHCTEMbBI, UMEHHO BHe e€ m AeaTh. [Ipm 3ToM cpencTBa OOIMEHNST KOMIIbIOTEPA
¢ TOJIB30BaTE/IEM — TaK Ha3bIBAEMBIN 1045308aMeabckut, uwmepdgetic — He
00s13aH OBITH YaCTHIO OMEPAIIMOHHONW CUCTEMBI, €10 MOYKET IOJ[JIEPKUBATH OOBIU-
Hast mporpamMa. VIMeHHO Tak Jejaercs BO Bcex BapuaHTax Unix; 3a pucoBaHUe
OKOIIIEK, IEePeKII0YeHe MeXKy HUMH U BCE TaKoe IIpodee OTBEYAIOT PasHo00-
pasHble Hadcmpotixu, HAIMCAHHBIE B BHIE OOBIYHBIX IPOIPAMM, 3aILyCKAIOIIIX-
csI TI0J1, YIIPaBJIEHHEM OIIEPAIlMOHHON CHCTEMBbI, HO IIPU 9TOM He SIBJISIOIIUXCS €€
qacThio. B onepanmonnbnix cucremax Microsoft, namporus, momaepxika rpadpude-
ckoro muTepdelica BKIIOYEHA B sI/IPO CUCTEMBI, UTO IIPUBOJUT, B JYaCTHOCTH, K
HEBO3MOXKHOCTH JIJIST TIOJIb30BATEJISI CAMOCTOSATEILHO BhIOpATh nmHTEp(dEiic; padbo-
TaTh MPUXOIUTCS C T€M €INHCTBEHHBIM HWHTepP(MERcoM, KOTOPBIH IpeaocTaBIeH
CHCTEMOM.

Komb ckopo peds moriia o rpaduieckoM MoJIb30BaATEIECKOM HHTEpdeiice, ciie-
JyeT OTMETHTb, YTO B HEKOTOPBIX CJIydasix OH B CHCTEeMe BOOOINe He HyxKeH. Ha-
[IPUMEP, CepBEPHbIE KOMIIBIOTEPHI, 0OC/IYKUBAIOIINE 3aIPOChl IOJIH30BATEIEH 10
KOMIIBIOTEPHOI CEeTH, Yallle BCEr0 Pa3MEIaloT B CIEIUaJbHBIX CTOMKAX I all-
apaTypbl, IPUIEM B 3aBUCHUMOCTHU OT KOHKPETHOMN 33/1a9i B OIHY CTOWKY MOXKET
BOUTH OT JIECATKA O JBYX-TPEX COTEH KOMITBLIOTEPOB, KAaXK bl CO CBOUM ITPOIIEC-
COpPOM, TTaMATBHIO U TtepudepuitabiMu yerpoiictBamu. [Iporeccopsr u 6/10ku nuTa-
HHA KOMIIBIOTEPOB HYZK/IAIOTCA B OXJIAXKJIECHUUN — KaK IIPaBUJIO, BO3/yHIHOM, TO
€CThb C IIOMOIIIBIO O6bILIHbIX BEHTUJIATOPOB; 9TU BEHTUJISAATOPBI IIPU TaKOM KOJIMYIEe-
CTBE KOMITBIOTEPOB, PA3MEIIEHHBIX B OJJHOM MECTE, MOTI'YT IIPOU3BOUTH U3PSITHBII
myM. [ToaToMy 1j1st yCTaHOBKH CEPBEPOB OOBITHO MIPELYCMATPUBAIOT CIEIUAILHOE
[IOMeEIIIeHNEe, B KOTOPOM YeJIOBEKY HaXOIUThCA HEKOMQOPTHO H3-3a IIyMa, H3-3a
MMOHUKEHHON TeMIlepaTypbl BO3/LyXa, KOTOPas CIEIUAJILHO MTOIePXKUBACTCS KOH-
JUIIOHEPAMU I obecriedeHust 0oJiee HaIEXKHOW PabOThl KOMIBIOTEPOB, U3-3a
CKBOBHSKOB, CO3/IaBaeMbIX BeHTHIATOpamMu. Bojtee Toro, busnveckoe oTcyTCTBHE
JIIOJIEHl B CEPBEPHON yJIyUIIaeT yCJIOBHUsI JJist pabOThI KOMIBIOTEPOB — B ITOMEIIIe-
HHE€ HUKTO HE IPUHOCUT IIbLJIb U I'PA3b, HE BBLACJIAECT B BO3AYyX JIMIIHIOIO BJIary,
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HE CIIOTBIKAETCsI O 1poBosia. [losTomy Jito/in B TaKoe MOMEIEHNEe 3aX0/IST, TOJIBKO
KOTJ1a TpebyeTcst 9TO-TO ClIejIaTh C alllapaTypoil — OTPEMOHTUPOBATDL €€, YCTaHO-
BUTH HOBYIO, 3aMEHUTDL CTapyI0; ObIBAET, YTO HU OJMH >KUBOM Y€/IOBEK HE ITOSB-
JITETCA B CEPBEPHOI B TeUeHHE HECKOJILKHUX MecsIleB. Bce HACTpONKY U yIpasJie-
Hre paboTol CEPBEPHBIX MAIINH ITPOU3BOIATCS VAAJIEHHO, U3 IPYTUX IOMEIIEHUI,
re HAXOAATCS PabodIre MeCTa IMIPOrPAMMUCTOB M CHCTEMHBIX & IMUHUCTPATOPOB.
HeKOTOpre cepBepHbIe KOMIIBIOTEPLI HE€ NMEIOT BHICOKAPTHI, TO €CTh MOHUHTOD
K HMM IOJKJ/IIOUYUTH HEJIb3s; 10 Hadaja MaccoBOro pacupocrpanenusi USB k ra-
KM KOMIIBIOTE€paM HEBO3MO2KHO 6bI.HO IIOAKJ/IIOYUTD TaK>Ke U KJIaBUATYPYy. 3&‘—IQM7
CIpAIIMBAETCs, Ha TAKUX MallliHAX I0/IeP>KUBATh I'pabuuecKknii narepdeiic, Ko-
TOPOr0 HUKTO M HUKOIJA HE YBUIAT?

BosbmuHCcTBO KOHEYHBIX T0JIb30BaTe el ° KOMIILIOTEPOB B HAIIK JTHU HE I10-
HUMAaeT, KaK BOOOIIE MOXKHO HCIIOJIB30BATH KOMITBIOTED, €CJIM Ha HEM HET Ipa-
duueckoro naTEpdEiica, HO ITO, IO OOJBITOMY CUETY, JUIIL CJIEICTBAE TPOBOIHU-
MO HEKOTOPBIMHI KOPIIOPAITUSIME IIpomarai bl. BrmoTs 1o cepenuubl 1990-x To10B
rpadpuIecKre MoJIb30BaTe/IbCKIe NHTep@EChl He MMEIH TaKOr'0 BCEOObEMITIOIIErO

I7113

pacipocTpaHeHus, Kak ceiidac, 9TO COBEPIIEHHO HE MEIajio JIFOSM ITOJIb30BATh-
¢ KOMITBIOTEpaMU, J[a U cefiuac MHOIHE IOJIb30BATE/H MPEIITOIUTAIOT KOIHPO-
BaTh (hailJibl ¥ IPOCMATPUBATE COJIEPYKUMOE JTUCKOB C MOMOIIBIO JBYXIIAHETbHBIX
daitioBbix MOHUTOPOB, TakuxX Kak Far Manager wim Total Commander, ugeoso-
TUYECKUM TIPEIecTBeHHNKOM KOoTopbix 0bl1 Norton Commander, paborasiiuit B
TEKCTOBOM pexkuMe. JIT0O0IBITHO, U4TO JakKe TPAJIUIMOHHBII OKOHHBIN HHTEPdEIIC,
B KOTOPOM II0/IPa3yMeBaeTCsi BO3MOXKHOCTb MEHATH pa3MepPhbl OKOH, II€PEMEIIATH
UX 10 9KPaHy, YaCTUYHO HAKJIAJILIBATDH JAPYT Ha JIPYra U T.II., B YCJIOBHYIO SIIOXY
1980-x m 1990-x romoB 9acTo peaim30BbIBAJICSA 0e3 BCSIKOM rpaduKku, Ha SKpaHe
aJIpaBUTHO-IIM(PPOBOIO MOHUTOPA.

Bupouem, u Norton Commander co BceMu ero mo3jgHUMU KJIOHAME, U OKOH-
Hble MHTEPGENCH, UCIIOIb30BABIINE TEKCTOBBIN pexkuM (a Bo BpeMena MS-DOS
oHHU OBLIM BeCbMa IIOMYJISIPHBI), XOTs M HE MCIOJb3YIOT TIpaduKy KaK TaKo-
BYIO, BCE YK€ OCHOBAHBI HA TOM K€ 0A30BOM HPHUHIUIIE, YTO U HPUBBIYHBIE HBIHE
«UKOHOYHO-MEHIOIIeYHbIe» UHTEPGEHCHI: ITPOCTPAHCTBO KPaHA OHU UCIIOJIb3YIOT
JIS. PA3MEIEHUs TaK HA3BIBAEMBIX AAEMEHMO6 unmeppetica, Win 8UOHCEMmMOos,
KOTOpBIE OOBIMHO BKJIIOYAIOT MEHIO, KHOIKH, (DJIAKKN U HEPEK/II0YaTe Il (aHII.
checkbozes wn radiobuttons), mons Jyisi BBoJa TeKCTOBOH nHMOpMAIUM, a TaK-
YK€ CTaTHIeCKHUe IMOsICHSIIOIINE HAJIIICH; UCIOJb30BaHUE IPAMDUIECKOIO PeKUMa
HECKOJIbKO PaCIIUpsieT perepryap BUIKETOB, BKJIIOUast B HEI'O OKHA C ITUKTOIPaM-
MaM# ( «MKOHKAMU» ), BCEBO3MOXKHBIE TIOJI3YHKH, UHIUKATOPLI U JIPYTHE JIEeMEeH-
ThI, HA KOTOpBIE XBATUIO (baHTazuu y pazpaborunka. Mex 1y TeM, MOHAOJIIOIAB 38

BTloy xoHeuHbvm noab3osamenem (anr. end user) OBBIYHO TOAPA3YMEBAIOT YEJOBEKA,
KOTODBI C IIOMOIIBIO KOMITBIOTEPOB PEIIAaeT KaKnue-TO CBOU 3a/1a4H, HUKAK He CBA3aHHBIE C J1aJlb-
HEHIUM UCIOJIb30BaHUEM KOMIIBIOTEPOB; HAIIPUMED, CeKpeTapb WU Au3aiiHep, UCIOJIb3ys KOM-
IBIOTED, SBJISIOTCS IIPU 9TOM KOHEYHBIMU IIOJIL30BATEJIAMU, & IPOrPAMMUCT — HET, IIOCKOJIBKY
3a7la4n, KOTOPBIE OH PEIIaeT, HAIleJEeHbl Ha OPraHU3aluIo paboThl APYTUX IOJIb30BaTes el (Miu
Jla’ke ero caMoro) ¢ KOMIBIOTEPOM. BIOJIHE BO3ZMOXKHO, ITO KOHEIHBIMU MOJIH30BATE/ISIMA OKa-
XKYTCs Te, KTO OyIeT MCIOJIb30BaATh IPOrPAMMY, KOTOPYIO CEHYaC MHUIIET MPOTPAMMUCT.
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paboToit mpodeccrnoHaIoB — IIPOrPAMMUCTOB U CUCTEMHBIX aJIMUHUCTPATOPOB, B
0CODEHHOCTH TeX M3 HUX, KTO UCIIOJIb3YyeT CUCTeMbI ceMmeiicTBa Unix, MOXKHO 3aMe-
TUTH €IE OJIWH IOJAX0J K B3aUMOIEHCTBUIO YeJIOBEKa ¢ KOMIILIOTEPOM: KOMAGHO-
HY0 cmpoxry. B 5TOM peknmMe mMoIb30BaTE b BBOAUT C KJIABHATYPHI KOMAHOIbL,
IIPEJITICHIBAIONINE BBITIOJTHEHNE TEX WM WHBIX JIEHCTBUM, a KOMIBIOTED STH KO-
MAaH/Ibl UCTIOJTHSET W BBIBOJUT HA SKPaH PE3YJIbTAThI; KOT/Ia-TO JaBHO UMEHHO 3TO
HA3BIBAJIOCH QUGA0208bIM PEHCUMOM PAOOTHI C KOMIIBIOTEPOM, B OTJIMIHE OT
naKemHo20 PeHcuUMa, KOria ornepaTropsbl 3apanee (pOPMUPOBAIHA TAKETHI 331a-
HUH, MOJIy9eHHBIX OT IPOrPAMMUCTOB, a KOMIIBIOTED 3TH 3aJaHusi oOpadaThIBaJI
0 Mepe TOTOBHOCTMU.

MNepBoHaYanbHO AMANOroBbIA pPeXxnMm paboTbl C KOMMbIOTEPAMM CTPOUCS C MOMOLLBHO
TaK Ha3blBaeMbIX TeseTaiinos'*, koTopble NpeacTaBnsAnn coboii 3NeKTpOMEXaHNHeCKyH M-
LIYLLYIO MALUMHKY, MOAKIIOYAEMYIO K NuHuM cBasn. McxogHoe npeaHasHaveHme TeneTainos
COCTOSINI0 B Nepefjave TEKCTOBbIX COODLLEHUT HAa PaCCTOSIHIN; eLLE COBCEM HEAABHO LISt CPOY-
HbIX COODLUEHNI UCMONBL30BANN TENErPaMMbl, KOTOPbIE MOYTANLOH LOCTAB/IAN HA JOM agpe-
caTy, NpUYéM MoJlydeHHasl TesierpaMMa npeacTasisina coboli NMOMOCKM MNeYaTHOro TEeKCTa,
BbIAAHHOIO TEIETANNOM, BbIPE3aHHbIE HOXKHULAMU U HAKJIEEHHbIE HA MJIOTHOE OCHOBaHWE.
Pabotaer Tenertaiin B LesOM JOBOJILHO MPOCTO: BCE, YTO onepaTop Habupaer Ha KnaBuaTy-
pe, NepeAadTcsl B IMHUIO CBSA3M, a BCE, YTO U3 INHWN CBSA3U NPULLIO — nedaTaeTcs Ha bymare.
Hanpumep, ecnu gsa Tenetaiina coefuHnTb APYr C 4PYroM, OonepaTopbl CMOTYT MexXay coboii
«MOrOBOPUTL»; COBCTBEHHO rOBOPS, TeNerpaMMbl TakK 1 NepefaBanch, C NOMPaBKol Ha To,
YTO JIMHMK CBSA3M MEXAy TeseTaiinamu aBTOMaTUYECKU KOMMYTUPOBAJNCL MPUMEPHO TakK,
KaK KOMMYTWPYIOTCSl IMHUMN CBSA3N NPOBOAHON TenedoHUM, a B HEKOTOPBIX CIIYyHasiX MMEHHO
NpoBOAHbIE TeNedoHbl N UCMOJIb30BaINCh B POJIA JINHWNIA CBA3M. TenerpaMmbl Bbiin npakTu-
YECKMU MOJIHOCTLIO BLITECHEHBI U3 0buxoga passutueM LudpoBbix ceTell CBA3N — MOBUIBHO
Tenedonun n MutepHera.

MoaknounTb Tenetalin K KOMMbIOTEPY [AOrafasinch €Wwe B 3Moxy NEepBOro MOKOJEHUs
OBM; Tenetaliinbl K TOMY BpeMeHU CEPUIAHO MPON3BOAWNUCH AJsi HY>XXA Tenerpacun n boiin
[OCTYMHbI HA PbIHKE, TO €CTh UX HE HAZAOo bbIIO pa3pabaThiBaTh, a KOMMNLIOTEPHLIM NHXXEHEPAM
TOro BpeMeHn xBaTano Apyrux 3aboT. PaboTasi ¢ KOMNbIOTEPOM B AMANOrOBOM pPexXuMe C
NOMOLLbIO TeseTaiina, onepatop Habupas KOMaHAy Ha KNaBuaType, a OTBET KOMMbIOTEpa
nevatancs Ha bymaxkHoii nevte. MlHTepecHo, 4To Takoil pexxum paboTbl «NpoAep>Kancs» Ha
YAVBEHUE AOArO: OH BblN MNOAHOCTLIO BBITECHEH M3 NPAKTUKN Nnwb K KoHLy 1970-x rogos.

Vicnonb3oBatune TeneTaiina B KavecTse yCTPOICTBA JOCTYNa K KOMMbIOTEPY UMENO O4e-
BUAHBIN HELOCTATOK: Pacxof4oBaiock o4eHb MHoOro bymaru. MNepeoHayanbHO NMEHHO 3TO CTa-
N0 NPUHMHOW MacCOBOro NEpexoAa OT TPAAULMOHHLIX TENeTalinos K andaBuTHO-UNGPOBLIM
TepMuHanam, Kotopble BbiIM OCHALLEHbI KNAaBUATYpOli 1 YCTPORCTBOM 0TobparkeHus (3kpa-
HOM) Ha OCHOBE 3JIEKTPOHHO-/Iy4eBoii TPybkn (KuHeckona); BCE, 4To onepaTop Habupan Ha
KJaBuUaType, NepefaBafioCb B JIMHUIO CBSI3M, KakK UM B Cjydae Tenetaiina, a uHcopmauus,
NoJyYeHHasi U3 JINHWM CBA3M, OTODpa)kasachb Ha SKpaHe, YTO MO3BOJISIO HE TPaTUTL bymary.

JKOHOMUS ByMary — OTHIOLbL He EAUHCTBEHHOE 1 JaXKe He MaBHOE AOCTOMHCTBO 3KpaHa
B CPaBHeHUN ¢ ByMaXKHO NEHTO, BEAb Ha IKPAHE MOXKHO B J1l0DOV MOMEHT U3MEHNTL M306-
paxkeHne B 1t0BOM ero MecTe; AN TEPMUHANOB MPaKTUHECKN CPasy Obiau BBEAEHbI yNpas-

MY rTepecno oTMeTuTH, 9TO B PYCCKOM $I3BIKE CJIOBO «TeJIETAMII» MPOYHO 3aKPENUIIOCHh B Ka-
4eCTBE HAPUIIATEIHLHOTO 0O03HATEHNsT COOTBETCTBYIOIIIX YCTPOICTB, TOTIA KAaK B AHTJIOA3BITHBIX
HCTOYHUKAX dallle UCIOJb3YeTCs TEPMUH «TeJIelpuHTep> (teleprinter); neso B TOM, YTO CJIOBO
teletype SABJISIIOCH 3apPErUCTPUPOBAHHON TOPTOBOM MapKO OTHOTO M3 MPOU3BOIUTEJIENH TAKOTO
000pyI0BaHUS.
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Puc. 1.4. Teneraiin ASR-33 ¢ nepdoparopoM i cuuThiBaTeseM mnepdoseHT

ASOLLME LIENOYKN CUMBOJIOB, N3BECTHbIE KaK escape-rnoc/ae0BaTe/bHOCTy (0T Ha3BaHWS
cneycnumeona Escape, nmetowero kog 27), npu nofyHeHUn KOTOPbIX TEPMUHAN MepeMeLLar
KYPCOP B YKA3aHHYIO NO3UUUNIKO Ha 3KpPaHEe, MEHAN LBET BbIBOANMOIO TEKCTA U T. M.

Ceiivac andaBuTHO-LNPOBLIE TEPMUHALI DOJIbLUIE HE BbIMYCKAOTCS; NPU HEOBXOAMMO-
CTW C 3TO POJIbIO MOXET CNPaBUTLCS MO0 HOYTOYK, OCHALLEHHbIA NOCNef0BaTENbHbIM NOP-
ToM unn nepexogHukom USB-serial, ecnu Ha HEM 3anycTuTb COOTBETCTBYIOWEE NPOrPaMMHOE
obecneuerne. Kctatu, nepBoHayvanbHasi HacTpolika YNOMMHABLIMXCS Bbllle CEPBEPHbLIX Ma-
WMH, HE UMEIOLMX BUAEOKAPTHLI, MPOU3BOGUTCH MMEHHO TaK: CUCTEMHbIA afMUHWCTPATOp
nogkato4aeT ceoii pabounii komnbiotep vyepes COM-nopT k HacTpauBaemoii cepBepHOin Ma-
LIMHE 1 3anycKaeT y cebsi SMynsiTop TepMuHana. JTo NO3BOJSIET NPOM3BECT 3arpy3Ky onepa-
LIMOHHOW CUCTEMBI C BHELLIHErO HOCUTENS!, YCTAHOBUTL €€ Ha CEPBEPHYIO MaLLMHY, HACTPOUTb
CBSI3b C JIOKAJIbHOU CETbIO 1 CPEACTBA YAANEHHOIO JOCTYNA; AajibHelilas HacTpolika, a Tak-
JKe ynpasJsieHNEe B Xo4e sKCnayaTaunmmn O6b|‘-|HO npon3BoaATCs yp,anéHHo no CeTun, NOCKOJIbKY
3T0 yfobHee — HaCTpPanBaeMblii KOMMBIOTEP Y>KE HE HYXKHO CBSI3bIBaTh LUHYPOM HAMpPsSIMYyHO C
MaLUMHON aMUHUCTPATOPA.

s obpaboTKM KOMaH I, BBOAUMBIX II0JIb30BATEIEM, UCIOJIB3YETCS CIEIUAb-
Hast IporpaMMa — TaK Ha3bIBAEMbBIT UHMEPNPEMAMOP KOMAGHOHOU CMPOKU.
OTa nporpamMMa OObIYHO BBIIAET KOPOTKOE NMPUAGULEHUE U YKIET, KOTJA MOJIb-
30BaTes b HabepéT cTpoky m HaxXMET Enter, mocsie dero BbINOJIHSAET HEiiCTBUS,
IIpeIInuCcanHble BBEJICHHON CTPOKOil. B mpocTeiiem ciytuae Takas CTPOKa COIEp-
JKUT OJTHY KOMAaHIy, XOTd UHTEPIPETATOP MO3BOJISIET IIOMECTUTDH B OJIHON CTPOKE
HECKOJIbKO KOMAaH/I U Jlayke KaK-HUOY/Ib XUTPO UX CBA3ATL, YTOOBI OHU B3aUMO/Ieli-
CTBOBAJIU JAPYT ¢ Apyrom. IlepBoe cj0BO KOMaHIbI pACCMATPUBAETCS KAK €€ MM,
ocTa/IbHBbIE CJIOBAa — KakK IapamMeTpbl. HekoTopble mMeHa KOMAHJ, WHTEPIIPETa-
TOp «3HAaEeT» CaM, TaKhe KOMAHIbI HA3LIBAIOTCS 8CMPOEHHBIMU; BCE OCTAILHBIE
UMeHa WHTEPIPETATOP CUNTAaeT MMEeHAMI BHENTHUX MPOrpaMM, HAXOMUT Ha JTUCKE
HYy2KHbIE UCIIOJTHSeMble (ailjibl U 3allyCKaeT HX.

WHOr 18 MOXKHO YCJIBIIIATE, 9TO CHCTEMBI ceMeiicTBa Unix siKoObl HeydobHb, 0
NOAB3OBAMEAA, NOMOMY HMO MAM NPUTOJUMCA PAbOMamvd ¢ KOMAHOHOT CMpPo-

Bdoro c caiita Bukumnenumu, cM. http://en.wikipedia.org/wiki/
File:ASR-33 _at CHM.agr.jpg.
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Puc. 1.5. Tepmunas vt1006

K0t. DT0, pasyMeeTcsl, MI(, HICTOKAMEI KOTOPOTO CJIYKAT [EePEIy TAHHbBIE TPUIHHBI
u caepcrBusi. OIPOBEPTHYTH 3TOT MU IMPOIIE MPOCTOTO. Bpsim i KTo-HUOYIb,
KTO XOTsI ObI pa3 Bujea HOyTOyK oT Apple, 3astBut, uro B Mac OS X orcyTcTBy-
er rpadudecknii uHTEpdEIIC T0JIb30BaTEIsI; HA0OOPOT, OH TaM €JIBa JIU He CaMbIil
«pa3BeCUCTHI». BOJIBIIMHCTBO «OOBITHBIX» MMOJIB30BATEIEH STUM BIOJIHE Y/I0BJIE-
TBOPSETCS, HO KOI'JIa OYepeIHOM MaKOyK OKa3bIBAeTCS B PyKax MpodeccruoHaa,
cpeJiu BCero BeJukoJienus rpadguaeckoro nurepdeiica énezanto oOHAPYKUBAETCS
SMYJIATODP TEPMUHAJA C [IPUTJIAIITIEHUEM KOMAHIHON CTPOKH.

[IpakTuydecku TO YKe caMoe IPOUCXOIUT Ha COBPEMEHHBIX JTUCTPUOYIUIX CBO-
6oHO pacrupocTpaHseMbix Unix-crucreM, OpUEHTHPOBAHHBIX Ha, KOHETHOI'O IT0JIb-
3oBaTesid. bpocaercs B ry1a3a paszHoobpasue rpaduieckux 000J09€K, UCIOIb3Ye-
MbIx TaM. Kak y»ke roBopuiiocs, rpadudeckuit uarepdelic moabp30BaTe s 3/1eCh He
SIBJISIETCST YACTHIO OIEPAIIMOHHON CUCTEMBI; OOJIBIIE TOTO, B OTJIUIUE OT KOMMepYe-
cKuX cucreM, Biodaonmx Ty ke Mac OS X, BHenHuil BUI 10JIb30BATEIbCKOTO
nnTepdeiica B TPAUITMOHHBIX CUCTEMAaX HE 3aIlIUT HAMEPTBO B I'PaUIECKYIO HA/I-
CTPOIKY, & peain3yeTcs OTIe/IbHON IIPOrpaMMOil, KOTOpas Ha3blBaeTCd OKOHHbIM
menedorcepom. Ilosib3oBaTesib MOKET BHIOpATH TOT BHEIIHWI B U (PYHKIMO-
HaJIbHOCTb OKOHHOM CHCTEMBI, KOTOpbIE eMy yJo0Hee, a IPHU OIPEIeJIEHHOM CHO-
POBKE — MEHSITH BUJ| U [TOBEJEHNE OKOHHOM CHCTEMBI, HAIIPUMED, B 3aBUCUMOCTHI
OT HACTPOEHWUsI, IIPUIEM MIPSIMO BO BpeMsi pabOTHI, jlaXke He 3aKpbIBasi OKHA 3alIly-
MEHHBIX [TPUJIOXKEHU .

Pasymeercs, mis Linux u FreeBSD paBHO cyinecTByioT, Kpome IpOYero,
U «MKOHOYHBIE» (DaNIOBbIe MEHEKEPDI, IMPUIEM WX HAIUCAHO JIOBOJIBHO MHO-
ro — Nautilus, Dolphin, Konqueror, PCManFM, Thunar, Nemo, SpaceFM, ROX
Desktop, Xfe u gpyrue; emgé 1mupe mpeacTaBieHbl deyrnatesvrvie @atinosvie me-
Hedorcepot, IpogoKaomme Tpaguinn suamennToro Norton Commander: 910 Tek-

'6Tam e, cum. http://en.wikipedia.org/wiki/File:DEC_ VT100 _terminal.jpg
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croeeiit Midnight Commander, a Tak:ke rpadudeckue gentoo (ero e ciemyer
myTaTh ¢ OJHOMMEHHBIM JucTpubyTuBoM Linux), Krusader, emelFM2, Sunflower,
GNOME Commander, Double Commander, muCommander u 1. 11. Tem He Menee
MHOTHE TPOMECCHOHAJIBI TIPEAITOUNTAIOT padboTaTh ¢ dailylaMin — KOIUPOBATH HX,
[IePENMEHOBBIBATE, COPTHPOBATD 10 OTIEJBHBIM KaTajoraMm'’, mepebpachiBaThb ¢
JIMCKA Ha, JIMCK, VAAJISITh — C IIOMOIIBIO0 KOMAaH] KOMAHIHON CTPOKU. DTO 0ObsIC-
HSIETCSI OJTHUM OY€Hb ITPOCTHIM (DAKTOM: mak deticmeumenvho ydodree u buiempee.

Nurepecno, uTo cpe/icTBa KOMAHIHONW CTPOKHM IPUCYTCTBYIOT U B CHUCTEMAX
cemeiicrBa Windows; mojiyduTh OKHO TEpMHUHAJA C COOTBETCTBYIOIIUM IIPUTJIA-
[IEHHEM TaM MOYKHO, €CJIM HayKaTh CaKpaMeHTaJibHyto KHOUKy «ITyck» (Start),
BbIOpATh B MEHIO MyHKT «Bbimosiaurh» (Run) u B KauecTBe MMeHN KOMAHJIbI BBE-
¢ty TpH OYKBBI «cmd»; HO CTAHIAPTHLI MHTEPIPETATODP KOMAHIHONR CTPOKH IO,
Windows oueHb TPUMUTHBEH, UCIIOJIB30BATH €r0 HEYI00HO, 8 OOJIBITUHCTBO MTOJIb-
3oBaTeNell Jayke He IIOJ03PEBalOT O ero cyilecrBoBanuu. lIpodeccuonansaMm oH
TOXKE He MOJXOAUT, TaK 9T0 B Mupe Windows make OHU BBIHYKIEHBI OOXOIUTHCST
rpaduaeckumu naTepdeiicaMmu, 3a/1efCTBYsI KOMAH/IHYIO CTPOKY TOJIBKO B PEIKUX
cIydasgX, KaK [MPaBUJIO, CBI3AHHBIX C 00C/IyKUBaHUEM CUCTeMbI. [IporpaMMucTsbi,
IIPUBBLIKIINE K UniX-CI/ICTeMaM un 110 TeM MJIX UHBIM IIpUYINHaM BBIHY2KJICHHbBIE Da-
borars ¢ Windows, 4acTo ycTaHAaBIUBAIOT TaM IiepeHecénublie u3-moj Unix naTep-
[IPETaTOPLI KOMAHIHON CTPOKM; HAIIPUMED, TaKOH HHTEPIIPETATOP BXOIUT B IIAKET
MinGW.

Koneuno, KomMmaHgHas CTPOKa TpeOyeT HEKOTOPOI'O 3GNOMUHAHUAL, HO KOMAHII,
KOTOpBIE HMPUIETCS 3allOMHUTH, HE TaK MHOIO; MEXKIy TeM rpaduuecKkue HHTep-
eiichl, HECMOTpPsI Ha BCE 3asiBJIEHHST 00 UX «UHTYUTHBHON IOHSITHOCTUY», MOXHCE
BUHYIAHCIANOM MHO020 “e20 3aNOMHUMD: Ier0 CTOUT OHO TOJIBKO HCIIOJIB30BAHNE
ksasumt Ctrl u Shift B couerannu ¢ «MbIIKOi» IpU BbIJIEJIEHAN 9JIEMEHTOB (3T0
eIé JOBOJBHO MPOCTO, MOCKOJIBKY PE3yJIbTaT Cpa3y Ke BUJEH) U [PH KOIUPO-
BaHuU (AMIOB, UX IEPEMENIeHUN U CO3MaHUU <«sIPJIbIKOBy. OOydeHue pabore ¢
rpacdudeckuMu nHTepdeiicaMi «C HyJIs», TO €CThb Korja o0ydaeMblil BooOIIe He
HMeeT HUKAK020 OILITa PADOTHI ¢ KOMIILIOTEPOM, OKA3bIBAETCsI HA IIOBEPKY TsI2Ke-
Jiee, yeM obydeHue paboTe co CpelCcTBaMU KOMAHIHON CTPOKH; IIUPOKast IIy0/InKa,
[TOTUXOHBKY IEPECTaéT 3aMedaTh 3TO MPOCTO MIOTOMY, U4TO ceiffuac JIoau HadnHAa-
IOT IPUBBIKATH K rpaduiaecKuM nHTepdeiicaM ¢ JOMKOJBHOINO BO3PacTa B CHJIY
UX IMAPOKOI'O PACIPOCTPAHEHUsT — KOTOPOE, B CBOIO OYepE/ib, SIBJISETCST CKOPEe
pesyabraTrom yeuauii PR-mogpasmesieHuil onpeaeéHHbIX KOMMEPYECKUX KOPIIO-
paruii, HeXKeJu CJAEJICTBUEM BEChbMa, COMHUTEILHOTO <«YI0OCTBay TIpadpUIecKux

1B narme BpeMs1 B X0y TEDMHH <IIAIIKa»; 9TOT TEPMHUH, HA CAMOM JI€JIe O3HAYAIOIIMI SJIeMEHT
rpadguaeckoro nHTepdEica — TO CAMOe «OKOIIKO C UKOHKAMU» — HENPUEMAEM TSI AMEHOBAHUS
o0 beKTa (hailyToBoi CUCTEMBI, COJIepKaIero nMeHa (paiyioB. B gacTHOCTH, nanku COBEPIIEHHO He
00s13aTeIbHO KaK-JIi00 [IPeJICTABJIEHbI Ha JINCKE, a MKOHKHM B HUX He 00s3aHBI COOTBETCTBOBATD
daitiam; B TO Ke BpeMs ¢ dailylaMi U KaTaJOTaMi MOYKHO PaboTaTh 63 «IMallOK» — HU JIBYXIIa-
HeJibHBIE (DANJIOBbIE MEHEZKEPhI, HU KOMaH/HAas CTPOKA HUKAKUX <«IIAIlOK» HE IOAPa3yMeBaloT.
B s10it KHUTre MBI UCIOJIBb3yeM KOPPEKTHYIO TEPMUHOJIOTHMIO; TEDMUHbBI «KATAJIOI» U «JIUPEKTO-
pusi» MBI CINTaEM PABHOIPABHBIMHE, a CJIOBO «IIAIMKA» TMOSBJISIETCS B TEKCTE JIUITH TOT/a, KOT/Ia
TpebyeTcss HAIIOMHUTD O €r0 HEyMECTHOCTH.
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unaTepdeiicoB. HacTo mo/ib30BaTE b TPUBLIKAET He K IpaduIecKoMy HHTepdeiicy
B IPUHIMIE, & K KOHKPETHON BEPCUU TAKOBOT'O U OKA3BIBAETCS COBEPIIEHHO Oec-
IIOMOIIEH, HAIIPUMED, IIPHU [IEPEXOIe HA JPYTYI0O BEPCUIO OIEPAITMOHHON CUCTEMBI.

Koneuno, npexxe deMm cpeacTBa pabOThI ¢ KOMaHIHON CTPOKOM CTajn [Ieii-
CTBUTEJIBHO yIOOHBIMU, UM HPUIIIIOCH TPOWTHU JIOJITHH IIyTh COBEPIIEHCTBOBAHUS.
CoBpeMeHHbIE MHTEPIPETATOPBI KOMAHTHON CTPOKN <«ITOMHSIT HECKOJIHKO COTEH
[TOCJIETHUX BBEIEHHBIX IT0JIH30BATEIeM KOMAH/I U TIO3BOJISTIOT OBICTPO U 0€3 ycu/inii
HAHTH HYXKHYIO KOMaHIy CPEIN 3alIOMHEHHBIX; KDOME TOr0, OHH IIO3BOJISIOT Pe-
JTAKTUPOBATH BBOAUMYIO KOMAHJY C IIOMOIIBIO KJIABUII «CTPEJIOK», «YTaIbIBATL»
umst paitia 1Mo mepBbIM BBEJIEHHBIM OyKBaM, HEKOTODBIE BapUaHTHI HHTepdeiica
KOMAH/THO¥M CTPOKHU BBIJIAIOT T0JIb30BATE0 KOHTEKCTHBIE ITOJICKA3KNA OTHOCUTETh-
HO TOT'O, YTO €I¢ MOYXKHO HAIMCATH B 3TOH YACTH BBOJUMOI KOMAHJIbI, W T.II.
Pabora ¢ Takoii KOMaHIHON CTPOKOW IPU YCJIOBHU XOPOIIErOo YPOBHSA BJIAICHUS
€10 MOXKET IIPOUCXOIUTD 8 pPasvt U dastce 6 decamru pas bvicmpee, YeM BbIIOJIHE-
HUEe TeX Ke JIEHCTBUl C IOMOIIBIO CKOJIb YI'OJIHO «HABOPOYEHHOTO» I'padUiecKo-
ro narepdeiica. [Ipeacrapre cebe, K MpUMEpPy, YTO BbI BEPHYJINUCH U3 IOE3IKH
B [lapmxk m xoTHUTE CKONMMPOBATHL HA CBOI KOMIBbIOTED hoTorpaduu ¢ KapTOUKH
doToanmnapara. KomaH b

cd Photoalbum/2015
mkdir Paris

cd Paris

mount /mnt/flash

cp /mnt/flash/dcim/*
umount /mnt/flash

¢ YIETOM aBTOOIOIHEHNS NMEH (DAIOB U MCIOTH30BAHIS HCTOPUU KOMAHT MOXK-
HO, He 0COOEHHO TOPOIISICh, HAOPATh 34 IeCTb-CeMb CEKYH/I, BE/Ib OOJIBIIYIO 9acTh
TeKCTa BOOOINE He HPUAETCA HabWpaTh: CKOpee BCEro, y Bac B JIOMAaIllHEM Ka-
TaJIOre TOJIbKO UMs I1ojikarajiora Photoalbum naumHaercsa ¢ Ph, Tak 4TO J10-
craTogHO OyeT HabpaTh TOJBKO 3TH JBe OyKBBI, HaxKaTh KJapuily Tab, n Ko-
MaHJAHBIA uHTepuperaTop gonuirer uMa Photoalbum, yciyzK/anBO HOCTaBUB IIO-
cjle Hero KOCYIO YepTy; TO K€ CaMoe MOXKHO CclejlaTh IIpH Habope KOMAaHJIbI
«<mount /mnt/flash» (karajior mnt — CKoOpee BCEro, eJMHCTBEHHBI B KOPHEBOM
KaTaJjiore Ha4YMHaeTcd ¢ m, a ero 1nojakarasaor flash — ckopee Bcero, eJIMHCTBEH-
HBIl, KOTODBIil HaunmHaeTcs ¢ f); BMecTo «cp /mnt/flash/dcim/* .» ONBITHBI
[I0JIb30BaTeN b HAOepeT «cp !:1/dcim/* .», a unreprperaTrop BMecTo <! :1» 1moj-
CTaBUT IEPBBLIl APryMEHT MPEeIbIIyIeil KOMaHIbl, TO ecTh «/mnt/flash»; Ko-
MaHIy «umount /mnt/flash» HabupaTb He HYXKHO, JOCTATOYHO OyieT HAOPATh
«u!my (BMeCTo 'm OyeT MOJACTAaBIEH TEKCT IOCJIe He KOMaH/Ibl, HadnHAaBIIEeHCs
C m), WIK IPOCTO HAYXKATh JIBA pa3a CTPEJIKY BBEPX U B IMOsBUBINEHCS Ha dKpaHe
KoMaH e mount /mnt/flash nob6aBuTh B HAYAJIO OYKBY U.

Ecnu Te e meiicTBUs BBINOJHATD Yepe3 nHTepdelic ¢ MIKTOrpaMMaMI, TO BaM
MMOHAA00UTCS CHavYaIa IMETIKAMU «MBIIMIKA» 100paThCa 10 COMEPXKUMOTO Kap-
TOYKH, 3aTeM, UCIOJIb3Ys «MBIIIKY» B codeTaHun ¢ Kjiaapumreir Shift, momernts
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BeChb CIUCOK (DaiiljioB, IPABON KHOIKOW <«MBINIKA» BBI3BATH KOHTEKCTHOE MEHIO,
BbIOpaTh B HEM JIEfiCTBHE <«KOIUPOBAThL», 3aT€M HANTH (BCE TeMHU ¥Ke IIeIuKa-
MH <«MBIIIIKN») Karajaor Photoalbum/2015, cHOBa BBI3BATH KOHTEKCTHOE MEHIO,
CO3JaTh NOJKaTaJJor Paris, ABOWHBIM IIEJTYKOM 3aliTH B HEro W, HAKOHEIl, BbI-
3BaB KOHTEKCTHOE MEHIO B TPeTuil pa3, BbIOpAThb B HEM IyHKT «BCTABUTh». [la-
JKe ecJIi BCE JiejiaTh ObICTPO, y Bac HAa 3Ty HPOIEAyPYy YHIET HUKAK He MEHbIIEe
JIBAIIATU-TPUJIIIATU CEKYHI, a TO 1 bosibiie. Ho 310, Kak HU CTpaHHO, HE IJIABHOE.
Ecnu BbI, K ipuMepy, ovueHb 9acTo Konupyere dpororpadun K cebe Ha JTUCK, TO C
HCIIOJIb30BaHNEM KOMAaHIHOI CTPOKU 3Ty HPOLEAYyPY MOXKHO aBTOMATU3UPOBATD,
HAIINCAB TaK HA3bIBAEMBIN CKPUNM — OOBIYHBIN TEKCTOBBIH (aill, cocTosuit
u3 komans,. s mamero mpuMepa CKPUIT MOYKET BBITJIAIETh TaK:

#!/bin/sh

cd Photoalbum/2015
mkdir $1

cd $1

mount /mnt/flash

cp /mnt/flash/dcim/*
umount /mnt/flash

HO ONBITHBINA II0JIb30BaTeE/Ib, CKOpEe BCEIr'o, HAIIMIIET CKPUIIT 0oJ1ee r'HOKO:

#!/bin/sh
DIR=Photoalbum/2015
[ "$1" = "" ] && { echo "No dir name"; exit 1; }

mkdir $DIR/$1

mount /mnt/flash

cp /mnt/flash/dcim/* $DIR/$1
umount /mnt/flash

Ecisin Tenepb Ha3zBaTh JI000I U3 3TUX JIBYX CKPHUIITOB, HAIlpUMep, getphotos, To
B CJIEJLYIOIIMI pa3, KOrja HoTpedyercsi CKOnpoBarh HOBble hororpadun (Hanpu-
Mep, 110 Bo3BpaleHun u3 Mujiana), J0CTATOUHO OYIeT JAaTh KOMAHLY

./getphotos Milan

C rpaduueckumu naTEpdeiicaMu Takoit hOKyC He MPOXOIUT: B OTJIUYIUE OT KO-
MaH]l, JBUXKEHUS U IEJTUYKA «MBIIIKA» HE MOJJIAITC (DOPMAbHOMY OIMCAHUIO,
BO BCIKOM CJIy4ae, JOCTATOYHO IPOCTOMY JJIsI MPAKTUYIECKOTO MCIOJIH30BAHIS.

OrmernM, 9TO 3amycKaTh rpadudeckie/OKOHHBIE TPOIPAMMBI TOXKE [TPABIIIb-
Hee U3 KOMAHTHOU CTPOKM, HEXKEJIH MCIOJIB30BATDh JIJISI 3TOTO BCEBO3MOYKHBIE Me-
uo. Hampumep, ecsin Bbl 3HaeTe ajipec caiiTa, Ha KOTOPBLI XOTUTE IONACTb, TO
71 3amycKa Opay3epa mpolie BCero AaTh KOMAaHILY:

firefox http://www.stolyarov.info &
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Canmo mMsI 3aI1ycKaeMoii mporpaMMbl (B annoM ciaydae firefox!®) me macrosnko
JUIMHHOE, YTOOBI C ero HaDOPOM MOIVIK OBbITh KaKHUe-TO IIPOOJIEMbI, OCOOEHHO C
YIETOM aBTOMOIOJHEHNS — HAIPUMED, aBTOPY HA €r0 KOMIIhIOTEPE OKa3aJIoCh
JOCTaTOYHO HAOpaTh TOJBKO OYKBBI fir u HaXKaTh Tab; Hy a agpec caiiTa BaM BCE
PAaBHO MPUIILIOCH ObI HAOPATH HA KJIaBUATYPE, TOJIHKO, BO3MOXKHO, HE B KOMAH/THOMI
CTPOKE, & B COOTBETCTBYIIIEM OKOIIIKe Opay3epa.

[IpumeduareibHa BBIpA3UTEIbHAS MOIb COBPEMEHHBIX KOMAHJIHBIX HHTEPIIPE-
TATOPOB: HAIPUMED, B HUX MOXKHO HCIIOJIb30BATh TEKCT, BBIBEJIEHHBIN OJIHON KO-
MaHJION, B KAUECTBE YaCTHU JIPYToil KOMAHIbI, HE TOBOPS Y2KE O TOM, UTO PE3YJIbTAT
paboThI OJTHOM ITPOrPAMMBI MOXKHO HAIPABUTH Ha, BXOJI JIPYTOil IPOIPAMMBI, U Ta-
KM 00pa30M MOCTPOUTH IEIYIO MEMOYKY mpeobpas3oBaHuii mH(pOpMAaInn, Ha3bIBa-
eMyto koneetiepom. Kaxkas mporpaMma, MOsIBUBINAsICS B Ballleil CUCTEME, B TOM
quC/ie U HAIUCAHHASA JIMIHO BaMU, MOXKET OBITh HCIOJIb30BaHA B OECKOHEYHOM
KOJIMYECTBE COYETaHUil C JIPYTUMU IIPOIPDAMMAME U BCTPOEHHBIMH CPEJICTBAMU
CaMOro MHTEPIIPETATOPa KOMAHHOW CTPOKH; IIPU 3TOM BbI MOXKETE BOCIIOJIH30-
BaThCsl [IPOTpaAMMaMU JPYTUX aBTOPOB JJjIsl TAKUX Iejiell, 0 KOTOPhIX UX ABTOPBI
Jlayke He 1003peBasu. Boobiie, ecyin BO3MOXKHOCTH I'PpapuiecKoro moJab30-
BaTeJIbCKOTO MHTepdeiica orpannydenbl daHTasueili ero paspadoTdmka,
TO BO3MO>XHOCTH ITPABUJILHO OPTAaHM30BAHHON KOMaH/IHOUN CTPOKHU Orpa-
HUYEHbI TOJIBKO BO3MOXKHOCTSIMU KOMITbIOTEPA.

OTU BO3MOXKHOCTH, BO BCSIKOM CJIydae, 3aBEJIOMO CTOST TOTO, 9TOOBI MX U3Y-
quTh. KOHEYHO, PEoo/ieTh BIAUSHUE IPOIATaH/Ibl «COMTBEPHBIX» MOHCTPOB U
ybeIuTh BCEX IOJIb30BaTE el KOMIBIOTEPOB IMEPENTH Ha KOMAHJIHYIO CTPOKY —
3a/la4a B COBPEMEHHDIX YCJIOBHUAX HepeaJsbHasl; HO, KOJIb CKOPO Bbl YUTAETE ITY
KHUT'Y, [TO-BUIMMOMY, BBl HE COBCEM OOBIYHBIN 10JIb30BaTE b, Tak BOT, AJd IIPO-
deccuonana B ccpepe nHPOpMaIIMOHHBIX TEXHOJIOTHII CBOOOHOE BJIajie-
HUE CpPeACTBAMU KOMAH/IHOM CTPOKHM HNPAKTUYUECKU 00A3aTeIbHO; OTCYT-
CTBHUE 9THX HABBIKOB DE3KO CHMXKAeT Ballly IeHHOCTH Kak creruaamcra. Kpome
TOro, nHTepdEic KOMAHIHON CTPOKU OKA3BIBAETCS UPE3BBIUAIHO TIOJIE3EH B XOJI€
HaYaJbHOIO OOYUYEHHUsI ITPOrPAMMHUPOBAHUIO, €CJU YIOJIHO, B KadecTBe yIeOHOTO
rocobust. [IpuauHbI 9TOTO 1MOIPOOHO U3/I0XKEHBI B «METOIUIECKOM TPEUCTIOBUIY,
HO OHO MOYKET OKa3aTbCs HEIIOHSTHBIM JIJIsI HECHEIUAJINCTA; B TAKOM CJIydae aBTO-
pPy OCTa€TCs TOJIBKO MPOCUTh YUTATE/s] HA HEKOTOPOE BPEMS IIPUHATH BaXKHOCTH
KOMaH/HOW CTPOKH Ha BEPY; 9TO HEHAJOJIO, BCKOPE BaM BCE CTAHET IOHSITHO.

Best Hama KHWra HanucaHa B IPEIIIONIOXKEHUH, YTO Ha BallleM KOMIIbIOTEpe
YCTAHOBJIEHA Ta WJIM WHasi cucrema ceMmeiictBa Unix ¥ 9TO BBI HCIOJIb3yeTe JIJIsi
paboThI ¢ KOMITBIOTEPOM UHTEpP(EC KOMaHIHON CTPOKHU; TOMY, KaK 9TO JIeJIAeTCs,
ITOCBSIIIEH OCTATOK 3TOM IVIABBI. XOTs MbI Y2K€ TOBOPUJIA 00 3TOM B IIPEIUCIOBUH,
HO COYTEM yMECTHBIM HOBTOPHUTD: €CJIU BbI XOTUTE UEMY-TO HAYIUTHCS C TIOMOIIBIO
9TOil KHUTrH, UHTEePdEHC KOMAHIHOW CTPOKU JOJI2KEH CTATb JIJIsi BAC OCHOBHBIM

1801nasas momkHOe momyasiprocTy firefox, aBTOp TEM He MeHee CUMTAET HEOGXOIMMBIM OT-
METUTh, 9TO CaM OH 3TOT Opay3ep mepecTas UChoib3oBaTh B 2018 rogay m3-3a HEONpaBIaHHOTO
«YTsIKEJIEHUs» ero rpadudyeckoro uarepdeiica u nepemésn Ha palemoon.
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c110cOOOM TTOBCETHEBHOI PAOOTHI ¢ KOMITBIOTEPOM, IIPUIEM ITO JIOJIZKHO IPOU30UTH
KaK MOYKHO pPaHBIIIE.

1.2.2. Uctropusa OC Unix

B konre 1960-x rogoB KoHcopimyMm B coctaBe KoHiepHa General Electrics,
Maccauycerckoro rexuosorundeckoro mucruryra (MIT) u wuccienoBarenbekoii
kommnannu Bell Laboratories (ma Tor moment — moapasienerust AT&T) paspa-
barsiBasin oneparmonnyio cucremy MULTICS. O npoekre MULTICS unorma ro-
BOpSAT Kak O HeymadHoM; Tak wiu wHade, Bell Labs B Hekmit MOMeHT U3 mIpoeKTa
BoinuIia. B gucio corpynaukoB Bell Labs, yuacrsoasmmx B nmpoekre MULTICS,
Bxojun Ken Towmmcon. Ilo oxnoil u3 jeren, Tora ero MHTEpecOBasa HOBad Ha,
TOT MOMEHT 00JIACTH IPOIPAMMUPOBAHUS — KOMIIbIOTEPHBIE UI'PBI. B cuity mopo-
TOBUBHBI BLIYHUC/IUTE/IHHOM Texuuku Toro Bpemenu y Kena Tomiicona Obutm ompe-
JeJIEHHBIE CJIO2KHOCTU C HUCIIOJIb30BAHUEM KOMITBIOTEPOB ISl Pa3BJIEKaTE/IHLHBIX
neJsieli, moaToMy OH 3amHTepecoBaJicsa umeninelics B Bell Labs mamunoit PDP-7;
9Ta MallnHa OblIa y2Ke MOpaJbHO yCTapeBIIel U, KaK CJICJICTBUE, IIPETEHIEHTOB
Ha Heé ObLI0 He TaK MHOro. CHcTeMHOe IIporpaMMHOe 0becieueHne, BXOIUBIIee B
CTaHJIAPTHBIN JIJIsT TOW MAIUHBI KOMILJIEKT, TOMIICOHA HE yCTPOUJIO, U, IMOJIb3YsCh
ombiToM, rosryderabiM B ipoekte MULTICS, on nanucas st PDP-7 cBoto onepa-
nuonHyto cucremy. IlepBonadanbuo cucrema Towmiicona Obuia deyr3aiadnoil, To
€CTh T03BOJISAJIa 3AIIYCK JBYX HE3aBUCUMBIX IIPOIECCOB — IO YUCJIY MOJIKJIOYEH-
ubix K PDP-7 repmunasios [2].

Haszsanue UNICS (no anasorun ¢ MULTICS) B miyTky npeioxkui Bpaiian
Kepuuran. HaszBanue s3akpenuioch, ToJbKO mocaeaane OykKBbl CS ObLIN 1O33Ke
3aMeHeHbl Ha OJHy X ([Ipou3HOIIeHne npu 3roM He usMmenmwioch). K Keny Tomn-
coHy B ero paspaborke npucoeaunuiics Jlennnc Puran, u BJBOEM OHU IT€PEHEC/IH
cucreMy Ha OoJiee copepiieHHbIl MuHnKOMIbIOTED PDP-11. Torma ke Bo3HuKIIA
njiest mepenucarh cucreMy (1o Kpaiineii Mepe, KaK MOYKHO OOJIBINYIO €€ 9acTh) Ha
sI3bIKE BBICOKOT'O yPOBHSI. TOMIICOH HOMBITAJICS UCIOJIb30BATDH JIJIs 3TOrO yCEIEH-
uelit muasekT si3bika BCPL, kotopsrit on nassasn «B» (uuraercs: «6u» ), HO s3bIK
OKa3aJICs JIJISE 9TOIO CJIMINKOM IIPUMUTHUBEH: B HEM He OBLIO JlaXKe CTPYKTYPHBIX
JIAHHBIX. PUTYU TpeIIoKMI PACIIUPHUTD SI3BIK; JJIsl HA3BAHUS ITOJIY THBIIETOCS
SA3bIKA ABTOPBLI MCIOJIB30BAIH CJAEAYIONYI0 OyKBY AHTJIMIICKOTO aJi(paBUTa, MOCTIE
«B» — 6ykBy «C», KOTOPYI0, KAK U3BECTHO, [TO-aHIVINICKN Ha3biBalOT «Cuy.

B 1973 rogy ma Cu ymajoch nepemnucarb CO3JaHHYIO TOMIICOHOM CHCTEMY.
s Toro BpemeHu 3T0 ObLIT O0JIee 1eM COMHUTE/IbHBII II1ar: TOCIOICTBOBAJIA TOY-
K& 3PEHUs, YTO BHICOKOYPOBHEBOE IIPOIPAMMUPOBAHUE C YPOBHEM OITEPAITHOHHBIX
CUCTEM MPUHIUNNAJIHLHO HECOBMECTUMO. BpeMmsi 1mokaz3aJio, OJHaKO, 9TO UMEHHO
9TOT IIAr OUPEJe/IN/I Ha MHOI'O JIeT TEHISHIINN Pa3BUTUS UHYCTPpUH. fI3BIK 1po-
rpammvupoBanns Cu u omeparnmonnas cucteMa Unix COXpaHSIOT MOMY/ISIPHOCTD
CIIyCTsI MOYTHU IOJIBEKA IOCJE OMMUCBIBAEeMbIX coObITHit. Ilo-Bummmomy, mpuanHa
B ToM, uTo Unix oKa3zajicd IepBOH OIEPAIMOHHONW CHCTEMOH, MepernucaHHoil Ha
sI3bIKE BBICOKOTO YpOBHsI, a CH CTAJI 5TUM SI3BIKOM.
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B 1974 rony Beiiia crarbsa Tomiicona n Putdn, B KOTOpOit OHU paccKasaiu
o cBoux gocrmkenusix. PDP-11 Ha ToT MOMeHT ObLj1a MAIIMHON BeCbMa IOIYJIsip-
HOil, yCTAHOBJICHHON BO MHOT'MX YHUBEPCHUTETAX U JIDYTUX OPTaHU3AIMSAX, TAK UTO
[I0CJI€ BBIXOJIAa B CBET CTATHU HAIIOCH HEMAJIO 2KEJIAIONINX [TOIIPODOOBATH BOCIIO b~
30BaThCA HOBOU cucTemoii. Ha 9ToM ncropuvueckoMm srare BayKHYIO POJIb CHIIPAJIO
ocoboe montoxkerne kommauann AT&T: aHTUMOHOTIOIBHBIE OTPAHUYIEHNST HE TTO3BO-
JIsLJIA el y4acTBOBaTh B KOMIILIOTEPHOM OM3Hece, KaK U BooOIe B JII000M Ou3Hece
3a mpejesamu tesieonnn. B ¢Bsizu ¢ srum Konmu Unix ¢ MCXOJHBIME TEKCTAMU
[IPEJIOCTABJISIINCH BCEM YKeJIAIONUM Ha HEKOMMepYecKo#t ocHope. CoryracHo o/
Hoit u3 Jrerers, Ken TOMIICOH MOAIUCHIBAJ KAXK/IBIH 9K3EMILISP, 3aIllMCAHHBI Ha
600KMHY MarHUTHON JIEHTBI, cjioBaMu «c Jiobosbio, Kens» (love, ken) [3]. Ciemy-
IONIUM CEPBE3HBIM IAaroM cTaJjl mnepeHoc Unix Ha HOBYIO apXUTEKTYpPy. DTa ujest
6buta BeiiBUHYTa Jlerrucom Putun u Credanom JlkoHcoHoM m onpoboBaHa Ha
mammbe Interdata 8/32. B pamkax sroro mpoekra JIxKoHCOH paspaboray nepe-
HOCUMDIT, KOMNUAAMOP A3bika Cu, CTABIUI €1Ba JIN HE MEPBBIM MEPEHOCUMBIM
KOMIIIJISITOPOM B uctopuu. llepenoc cucrembr ObL1 3aBepirén B 1977 romy.

Baxwueiimuit Bkyas B passutrue Unix BHEC/H UCCTACIOBATEN U3 YHUBEPCUTE-
Tta Bepriymm. OHa n3 Hambosiee momyssipabix BeTok Unix, BSD, npejcrapiernast
B HacTosiimee Bpemsi Takumu cucremamu, Kak FreeBSD, NetBSD, OpenBSD u
BSDi, 6puta cozmana uMeHHO Tam; cOOCTBEHHO ToBOpsi, akpoHuM BSD ozmaua-
er Berkeley Software Distribution. MccienoBanusi, ceszanubie ¢ Unix, HAYaINCh
31echk B 1974 romy; onmpenen€HHyo poJib chirpanu Jeknuu Kena Towmmcona, mpo-
qntanubie B Bepkiu B 1975-1976 rr. [lepsast Bepcust BSD 6buta coznana B 1977
roay bumtom /Ixkoem.

B 1984 romxy ¢ AT&T nocie pa3apobiieHnst OHOTO U3 €€ 1moipasiesieHnii ObLIH
CHSITBI aHTUMOHOIIOJIbHBIE orpannyenust; MeHe KMeHT AT& T Havasr crpemMuTeib-
HYIO0 KOMMeprmaan3annio Unix, cBOOOIHOE pacpoCTpaHeHHe UCXOIHBIX TEKCTOB
Unix 6b110 mpekpairteno. Ilociemytomnine roipl 03HAMEHOBAJIUCH ITPOTUBOCTOSHU-
sIMA W MU3HYPUTEJBHBIMU CYJACOHBIMU TsiKOaMu MexK1y paspaborumkamu Unix, B
gacTHOCTH — Mexk Iy Beé Toit ke AT&T u kommnanueit BSDi, mbirasreiicst mpo-
JokaTh pazpaborku Ha ocHoBe BSD. Hesicnoctu ¢ opugundaeckum crarycom BSD
3aTopmosuiu pazsurue Bcero Unix-coobiecrBa. Haunnas ¢ 1987 rona B Bepkin
MTPOBOIMINCH PabOTHI TIO YIAJIEHUIO KO, siBistioterocst cobcrsennoctnoio AT&T,
u3 cucreMbl. [IpaBoBble COpbI OBLIM yperyJnpoBanbl jaumb B 1993 romy, kormga
AT&T nponasa cBoé nogpasesenne, sanumasineecst Unix (Unix Software Labs,
USL) dupme Novell; ropucter nociesneii unenruduimposamu mpu u3 18000 (!)
dailyioB, cocTaBIsBINNE JeHCTBUTEIbHBINA TPEIMET CIOPa, W 3AKJOYWIA C YHU-
BepcuTeTOM Bepkiim corarienne, yCTpaHUBIIEE Pa3HOIJIACHUS.

[Toka paspaborunku Unix ObLIN 3aHATHI MEXKI0YCOOUIIEH, PBIHOK OKa3aJICs
3aII0JIHEH JICMEBBIMUA KOMIIBIOTEPAME Ha OCHOBE mporieccopoB Intel u oneparmon-
woiMu cuctemamu ot Microsoft. TlosBusmmiics: ermé B 1986 rojy mporeccop Intel
80386 6bL1 mpurozen st Unix; mesraanch u HonbITKY repenoca BSD wa mrardop-
My 1386, onHako (He B HOCJIEIHIOI OYepe/ib U3-3a [IPABOBBIX IPOOJIEM) 10 Havdaa
1992 roma 06 sTux paspaboTKax HUYEro CJBIITHO He OBLIO.
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Jlpyrasi uHTepecHas JIMHUsI COOBITHIl mpocjexuBaercss ¢ 1984 rosa, Korma
Puaapy Crosnman ocaoBas PoHJi cBOOOIHOTO TPOTPAMMHOIO 00ECIICUEHUS U 13-
JIaJI COOTBETCTBYIOIIMH naeotorndeckuii Manudect. Hapoxk garoreecst 061ecTBeH-
HOe JBHWKEHHe I Hadaja IMOCTaBHIO cebe IEeNbio CO3MaTh CBOOOMHYIO oIepa-
nuonuyio cucremy. [lo HekoTopbiM cBesenusiM, numenno Crosuiman B 1987 romy
ybe 1 uccyienoBareseil u3 bepkau B HeobxoaumocTu ounctku BSD or koia, Ha-
xogstmerocsi B cobcrBennoctu AT&T. Croponnukn CrosiMaHa yCIIen CO310aTh
CYIIIECTBEHHOE KOJIMIECTBO CBODOIHBIX IIPOIPAMMHBIX HHCTPYMEHTOB, HO O€3 IoJI-
HOCTBIO cBODOIHOTO siytpa OC 1esib ocraBaiachk BCE ke jrajeka. [lomoxkenne name-
HuI0Ch Jininb B Hadase 1990-x. B 1991 roay duncknmii cryaenr JIlunyc TopBasibic
Hadas pabory HaJl sapoM Unix-11omo0HOM OmeparmoHHOi CUCTeMBbI J1jisi 1aTdhop-
MBI 1386, puaéM B 3T0i paboTe KO U3 JAPYTUX OMEPAITMOHHBIX CUCTEM He HCIIOJIb-

30BaJICA BOOOIIIE.

Kak pacckasbiBaeT cam TopBanbic, ero TBOpeHue cHadana 3afyMblBasoCh Kak SMysSTOp
TepMUHANa Ais YAaNEHHOro JOCTyna K yHUBEpPCUTETCKOMY komnbtoTepy. CooTBeTCTBYIOLLAs
nporpamma nog Minix ero He ygoenetsopsina. YTobbl 3a04HO pa3obpaTbcst B yCTpoiicTBe
i386, TopBasbac pewinn HanucaTb CBOW SMyNATOP TEPMUHANA B BUAE NPOrpaMMbl, He 3a-
BUCSILLEA OT OMNEPALVOHHOW CUCTEMbI. IMYISTOP TEPMUHANA NPELNONaraeT 4Ba BCTPEYHbIX
NOTOKAa AaHHbIX, ANns 0bpaboTkn koTopbix TOpBaNbAC CAeNan NAAHUPOBLUNK BPEMEHUN LieH-
TpasibHOroO MpoLEeccopa, PakTUHECKN Aenatowuii TO e CaMoe, YTO AeNatoT MiaHNPOBLLUKY
B S4pax MyJbTU3aAa4vHbIX onepauunoHHbix cuctem. [osxe aBTopy notpeboBanack nepekayka
aiinos, Tak 4TO aMyNATOpP TepMuHana bbin cHabXEH ApaliBEpOM AMCKOBOAA; B UTOre aBToOp
C YANBIEHMEM OBHapyXXUJ, YTO MULLET ONEPALMOHHYIO cuctemy [4].

CBou poOMeKyTOUYHBIE Pe3yJibTaThl TopBasbiCc OTKPBITO mybsaukoBasi B H-
TepHeTe, YTO IO3BOJIMJIO CHAYAJA JIECATKAM, a 3aT€M U COTHSM JOOPOBOJILIIEB
[IPUCOEIMHUTHCH K pa3paboTKe.

Hosasi oneparmonnas cucrema moJiydniia HasBanue Linux 1o mMeHu CBOEro
cosnaressd. [IpuMedaresnibHO, ITO TaKOe HA3BAHME JAJI CUCTEME OJIMH U3 CTOPOH-
HUX yIacTHUKOB poekTa. Cam TopBasibc 1aHIpOBaJI Ha3BaTh cucTeMy «Freaxs.
[Tepsbiii my6aumano pocrynubiit koa (Bepcust 0.01) nosisusicst 8 1991 rogy, nepsast
oburmanbuast Bepcus (1.0) — B 1994, Bropast — B 1996. Kak ormevaer cam JIu-
nyc TopBaJib/ic, HEMAJIOBAXKHYIO POJIb B CTpeMHUTEIbHOM B3JjiéTe Linux ceirpasia
cynebuast poitna Mexay AT&T u yruepcurerom Bepkim, mermasinasi pacripo-
crpanennio BSD na i386. Linux nosyumn uspsiaayio dhopy Ha crapTe, B UTOre
octaBuB BSD ma BTOpBIX posigx: B Halre Bpems BSD-cucrembl pacmpocTpaHeHbI
MEHBIIE, XOTs MO-TIPEXKHEMY aKTHUBHO uCTob3ytoTces. Cosmamuoe TopBasbmacom
SIIPO PEINIUJIO TJIABHYIO IpobsieMy Bosriapjsiemoro Puaapmgom CrosuimanoMm 06-
IIIECTBEHHOT'O JIBUYKEHMUST: TIOJITHOCTBIO CBOOOJIHAST OIIEPAIIMOHHAST CHCTeMa HAKOHEI]
I104dBUJIaCH. Bonee TOrO, TOpBa.HI),ILC IIPUHAJT peHIeHrue MCIOJIb30BaTb JJId dApa
npeytoxkennyto Cronmmmanom jmurensnto GNU GPL, tak uro CrojimMany u ero
€JIMHOMBIIIJIEHHUKAM OCTAJIOCh TOJIHBKO 3asBUTh O JOCTUKEHUU TIOCTABJICHHON I1e-
JIN.

Hpineniue uncxosuable TeKCTHI siyipa Linux BKJIIOYAIOT KOJI, HAIMCAHHBINA Jle-
CATKAMY THICST JTioieil. OTHUM U3 TOC/IEICTBUI 9TOTO CTAHOBUTCS TIPUHITATTAA -
Has HEBO3MOXKHOCTbH «KYIHUTb» Linux: y sjipa KaK NPOU3BEIEHUS, 3aIIUIEHHO-
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0 aBTOPCKUM IIPABOM, CJIUIIIKOM MHOTO [IpaBoobJiajaresieii, ITo0bl MOKHO OBLIO
BCEPHE3 FOBOPUTDH O 3aKJIIOYEHUH KAKHX-TO COIVIAINEHWI ¢ HUMH BCeMH. FauH-
CTBEHHBINI BapUAHT JIUIEH3UN, Ha YCJIOBHUSIX KOTOPOM MOXKHO HCIIOJIb30BaTh SIAPO
Linux — sro smnensuss GNU GPL v.2, n3navansno (¢ nogadn CrosMana) IpUHs-
Tast JJIsl UCXOIHBIX TEKCTOB s/IPa; OJIHA M3 OCOOEHHOCTEN ITOH JIMIEH3UN COCTOUT
B TOM, YTO KaXKJbIA ITPOTPAMMUCT, BHOCAIINNA CBOI aBTOPCKUU BKJIAJ, B AP0, Ca-
MuM (hakTOM Takoro BkJjasa npuauMaetr yeiaosuss GNU GPL, To ects corarmaer-
Cs PEIOCTaBUTL PE3y/IbTaThl CBOEH PAOOTHI BCEM KEJIAIONIUM Ha, OIPEIE/ITeMbIX
€10 YCJIOBUSIX.

Ceitgac ToproBasi Mmapka «Unix» He HCIOJIB3yeTCsl [IJisi UMEHOBAHUS KOH-
KPETHBIX OIlepalMOHHBIX cucTeM. Bmecro sroro pedn muér o Uniz-nodobHwvix
ONEPAUUOHHBLL CUCTMEMGT, COCTABIAIONINX Iejoe ceMeicTBo. 1o momyssspHo-
cru Juaupyior Linux, mpeiacTaBiieHHBI HECKOJBKUMHU COTHAMHI BAPUAHTOB IUC-
TPUOYTUBOB PA3IMIHBIX [TPOM3BOJUTENEH, U (¢ HEKOTOPBIM OoTpbiBoM) FreeBSD.
O6e cucreMbl PacIpOCTPAHAIOTCS €¢BOOOIHO. KpoMe Toro, Hejb3sl HE OTMETUTD
KOMMepUecKrne cucrembl cemeiicTBa Unix, cpeau KOTOPBIX HAMOOJEe M3BECTHBI
SunOS/Solaris u ATX.

Bruinepkap mouru moJiyBeKoByio ucropuio, Unix — yke He KaK KOHKpeTHAas
OIlepaIliOHHAs CUCTEMa, a KaK ODIMMI TOJIX0/ K UX MOCTPOEHUI0 — COBEPIIEHHO
HE BBINJISIIAT YCTAPEBIINM, XOTsI IIPH 9TOM IIPAKTHYECKH HE IIPEeTepIIeBaJl PeBO-
JIIOIMOHHBIX M3MeHeHuit ¢ cepeaunbl 1970-x romos. dazke cozmanme rpaduaeckoit
nagicrpoiiku X Window He BHECJIO CYIIIECTBEHHBIX M3MeHeHuit B ocHOBBI Unix. OT-
MeTuM, 4T0 Hebe3bI3BecTHbI Android — 310 He yro MHOe, Kak Linux, cHabxkeén-
HBII cBoeil (T.e. cozmannoii kommanueit Google crenmasnbao jyist Android) rpa-
dueckoii 000JI0UKOI; TO JKe caMoe 0OHAPYKUBAETCsI Ha KOMITbIoTepax orT Apple:
Mac OS X npegacraisieT coboit cucremy-noromka BSD.

1.2.3. Unix Ha momamnrHeii ManiuHe

Cpean coBpeMeHHBIX Bepcuit cucreMm cemeiictBa Unix MHOTME OPUEHTHPOBA-
HbI Ha KOHEYHOTO OJIb30BATE/IsI, TAK YTO YCTAHOBUTH X MOYKHO 0e3 KaKux-Tub0
pobJIeM, CjIeIys MOMArOBbIM HHCTPYKIINASM, KOTOPbIE B M300U/INN IIPUCY TCTBYIOT
B lHTepHeTe. TaM 2Ke MOKHO CKadYaThb U CAMH CHUCTEMBI, U IPOrPAMMBI, KOTOPbIE
B 9TUX CHCTEMaX PabOTAIOT, TPAKTUIECKH JJIsT JTIOOBIX I1eJieil: OJHO U3 KJII0UEBhIX
orymmuniit Mupa Unix oT Mupa «KOMMEPYECKUX» CUCTEM COCTOUT B TOM, UTO HUKTO
He 1norpebyer OT BaC ILUIATUTH JEHBIM 38 MAacCCOBO MCIIOJIB3yeMOEe IIPOrPAMMHOE
obecriedenne; JIeHbI'U OOBIYHO MPUXOJUTCS IJIATUTH TOJBKO B TOM CJIydae, eCJIu
IporpamMmMa U3rOTOBJICHA CIIEIUATBHO JJIsi BAC 110 3aKa3y (JE€HBIU [IPH TOM ILIa-
TATCA 332 paboOTy MPOrPAMMIICTOB, a HE 3a MPOTPAMMYy KaK TaKOBYIO), HO TaKhe
BeIW, KaK IPABUJIO, KACAIOTCA KOPIIOPATHUBHBLIX II0JIH30BATEEH, a HE JaCTHBIX
JIVTI,

OCHOBHBIX BapUaHTOB BbIOOpa CHUCTEMBI, COOCTBEHHO, BCEro jBa: Linux
(BO BCEM BEJIMKOJIENIMU COTEH JOCTYIHBIX JUCTPUOYIHii) 16O 4TO-TO U3 cemMeli-
cra BSD (FreeBSD, OpenBSD, NetBSD). Mbr Bo3bMéM Ha cebsi CMEIOCTH B
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KadecTBe TEPBOHl CHCTEMBI OPEKOMEHJIOBaThL MMEHHO Linux, mucTpuOyrus Imo-
JIORJET MpaKTUIeCKH JIobast; IPU »KeJIAHUK BbI MOXKETE M032Ke, Kora yxke Oyere
[IPEJICTABJISATD, 9TO JiejaeTe, IonpoboBaTh NOCTaBUThL 4To-TO 13 BSD.

Cpagy ke MOXKeT BOBHUKHYTB BOIIPOC, kyda moctaBuThb Unix-cucremy. Koneu-
HO, €CJIN BbI IIPUBBIKJIN UCIOJIB30BATH IPYTU€ CUCTEMBI, OJITHOMOMEHTHO OTKA3aTh-
¢ OT HEX OyJIeT CJI0’KHO, HO 9TO U He Tpebyercs:; mepexo  Ha Unix MOXKHO CIeIaTh
IJIABHBIM U TIOCTEIIEHHBIM.

Campblii TpocToii crrocob pernennst MpobeMbl — ycTaHOBATH UNixX Ha OTHe/b-
HBII KOMITBIOTEP; 9TOT CII0co0 MOAOUIET BaM, €CJIM Y BAC HAWMETCS «yCTapeBIIMii»
KOMIILIOTEP, KOTOPBII BBl IEPECTAJN UCIOJIH30BATh OC/e MOKYIIKN O0Jiee HOBOM
MOJIEJIU, HO TPOJIaTh He YCIIeJIN UJIN IT0 KAaKUM-TO IIPUYNHAM He 3axoTesn. Bac Mo-
JKET YJUBUTDb, HACKOJIBLKO HeTpeboBaTebHBI UNiX-CUCTEMBI K XapaKTEPUCTHKAM
aIapaTypbl: KOMIIBIOTED, KOTOPOMY y2K€ JIET JeCsITh U KOTOPBIA BbI CAUTAIN HU
Ha YTO HE T'OJIHBIM, II0JI YIIpaBJeHHeM TOro ke Linux Oyier mpocTo <«JeTarb.
[Tpodeccuonasinr 63 0cobBIX TpobJIeM ycTaHaB/IMBAIOT Linux Ha MaIIuHBI KJIacca
Pentium-1 npoussoscrsa cepeaunbt 1990-X TOI0B, XOTsI TaK AEJIATD, [IOKAJIYH, MBI
BaM HE IIOCOBETyeM: MHOT'ME COBPEMEHHBIE ITPOTPAMMBI HA TaKOe HE PACCUUTAHBI,
TaK 9TO NPUXOAUTCS I0JIb30BATHCI UX CTAPBIMU, HEMOIEPKUBACMBIMU BEPCHUSI-
mu. Bupodewm, Bpsn Jiu y Bac Haiinércsa ucnpasHbiit Pentium-1; my a Bcé, uTo
HOBee, BaM BIIOJIHE MOAOHIET. Ecn momxoasinero KOMIbIOTEPa y Bac B 3amacax
HE OKAa3aJI0Ch, BbI MOXKETEe TOMPOOOBAThH NMPUODPECTH TAKYI0 MAIIUHKY C PYK HA
Kakol-HubOy1b bapaxosike B IHTepHeTe; KaK MPABUIIO, JIEHET 38 HUX XOTAT COBCEM
HEMHOI'O, KHJIOIPDAMM KOJI0ACHI MOXKET CTOUTDH JIOPOKE.

Ecin oTjies1bHOr0 KOMIIbIOTEpa HET, OCTAETCH BAPUAHT C YCTAHOBKOM Linux na
OJIMH W3 JUCKOB MMeIoIeiicss Mamuubl. B npunmune, Linux MoxkeT ObITh yCTaHOB-
JIeH Ha JII00O# JIOTMYeCKUil MUCK, HO 3aWMET ITOT JUCK, O€3YCJOBHO, IEJTUKOM,
MMOCKOJIbKY popMmar (aitioBoit cucrtembl y Linux coBepIiieHHO HE Takoi, Kak y
Windows. Eciu kécTkuit 11CK Balero KOMIbOTEpa pa3dUT Ha JIOTHYECKUue pas-
nesibl («C:», «D:» U Tak jajiee), Bbl MOYKETEe BBIOPATH JIIOOON U3 HUX, CIEJIATh KO-
UK BCEX HYKHBIX (DailyioB, ydaisums 9TOT JOrHIeCKuil JUCK (IIPOIIIe CIeJIaTh ITO
cpeacrBamu Windows, X0Tsi MOXKHO M B IIpoOIlecce yCTaHOBKY Linux), a 3aTeM 1o-
cTaBUTH Linux Ha 0CBOOOIMBIIEECs MPOCTPAHCTBO. Kciin y Bac ecTb mporpaMMHOe
obecniedenne, CrIocCOOHOE U3MEHSATH Pa3MEPBI CYIIECTBYIONUX JOTNYECKUX JTUCKOB,
TO TIpoIre OYIAeT COKPATUTD BAIll JIOTUIECKUN JUCK B pa3Mepax, IToObI Ha YKECT-
KOM JIHCKe 00pasoBasioch He3aHsiToe npocTpancTso. [Ipumepro 10-15 Gb 6ymer
boJjree 9eM JOCTATOYHO.

C camoro HavaJja JIydille OpUEHTUPOBAThCS Ha «OOJIErI€HHBIE» OKOHHBIE Me-
Heikephl, Takue kak lceWM, Blackbox, Fluxbox u apyrue. ABTop sTux cTpox Ha
BCEX CBOUX KOMIIBIOTE€PAX MCIIOJb3yeT JPEBHUI U JJOBOJILHO aCKeTUIHbIH fvwm2, ¢
KOTOPOro HadaJs npu mnepexoje Ha Linux B 1994 rojy; HO peKOMEH0BATH €ro Y-
TaTesI0, TIOXKAaJyil, BCE 2Ke He cTaHeT. Jero cjejyer o BO3MOXKHOCTH n3berarb —
TaK 3TO UCIIOJIB30BAHUS «TSI>KEIBIX» OKpyKeHuil, npexkae scero KDE u GNOME;
B KOHIIE KOHIIOB, OIIePAIMOHHAS CPEJIa Hy»KHA, YTOObI B Hell 3aIlyCKaTh [IpOIrpaM-
MBI, & CO3IATEIN «TIKEIBIX» OKOHHUKOB 00 9TOM, ITIOX02KE, 3a0bIBAIOT: X U3/IEJIHSI



82 [IpenBapurenbHble CBeJEHUS

caMu OJIArOIOJIYYHO CheJIAIOT JBBUHYIO JIOJIO PECYPCOB CUCTEeMbBI. BoJibIlie Toro,
Tak HasblBaeMas «Meradopa pabodero crosar (anri. desktop metaphor), moapa-
3yMeBalollasi pUCOBAHNE UKOHOK U MAIIOK — SIBJIEHUE 3aBEJIOMO Iy2KEPOJIHOE JIJIsi
mupa Unix; oHo ObL10 peasim3oBano i Unix-cucTeM, 9TOOBI IpoIle ObLIo ybe-
JIUTh KOHEYHBIX T10JIb30BaTeseil B BO3MOXKHOCTH 1epexoa Ha Unix, HO JJIs HAINAX
nesieit ucnosibzosanue desktop metaphor omnosnagno speano. Ckopee Bcero, mus-
OpanubIit BaMu nucTpubyTuB Linux 1o ymosdaHuio 3allyCTUT KaKOH-TO BapuaHT
«OKpyzKeHust pabodero crosay (desktop environment; 3ror TepMuH 00beUHSIET
rpadudeckue 060109KH, peanusyoriue desktop metaphor, n orimaaeT ux oT Mpo-
CTBIX OKOHHBIX MEHEJZKEPOB); MOCTapaliTech KAK MOXKHO ObICTpee MOMEHSTh ero
Ha IIPOCTON «OKOHHUK», TeM H0Jjiee 9TO Balll JUCTPUOYTHUB, CKOPEE BCETO, PEo-
CTaBJISIET TAKETbI C HUMU — UX TOJIBKO HAJIO ITOCTABUTD.

HezaBucumo ot Toro, camu Bbl yCTaHABJIMBaeTe cebe CUCTEMY MJIA BAM B 3TOM
KTO-TO IIOMOTA€eT, HY?KHO CPa3y Ke HafiTh, KaK 3allyCKaTh SMYJISITOD TEPMUHAJIA;
9TO MOXKeT ObITh OJHA U3 IMporpaMm xterm, konsole, Terminal u apyrux. O6bId-
HO OKHO SMYJISITOpa TepMUHAJA 10 YMOJIAHWIO MMeeT TaKOoil pasMep, dTOOBI B
HEM TIOMeIaJoch 24 c¢Tpoku 1o 80 CHUMBOJIOB; U3MEHATH KOJMYECTBO CHMBOJIOB
B CTPOKE HE CJIEJlyeT, OHO ONTHMAJILHO, HO BOT Pa3Mep OJHOTO CHUMBOJIA (U, Kak
CJIJICTBUE, Pa3MepP BCEr0 TEPMHUHAJILHOIO OKOIIKA) CTOUT MOJPEryJIUpOBaTh TakK,
9TOOBI OKHO, TTO-TIpeKHeMy BMelnast 80 CUMBOJIOB B IITUPHUHY, [IPU STOM HAKPBLIO
OOJIBINYI0 YACTh BaIllero sKpaHa. PeKOMeHjIyeTcsi cpa3y Ke HACTPOUTb UEPHBII
nper dbona u cepble (He Gesible, a UMEHHO cepble) OYKBBI; TaK IJia3a MEHbIIe yCTa-
I0T.

Obs13aTeIbHO clesiaiiTe Tak, ITOOBI OKHO TEPMHUHAJIA MOXKHO OBLIO IOJIYYUTh
6e3 YCI/I.HI/Iﬁ — HazKaTHuem KOM6I/IH8J_H/II/I KJIaBUIIT MJIX ITEJITIKOM MBIIIHN I10 ITNKTO-
IrpaMMe, paCHOJ’[O}KeHHOI'?I rJ1e-TO Ha BHUJIHOM MeCTe; BBISbBIBaAThb OKHO TEpMHHAaJIa
qepe3 uepapxudecKrue MEHIO OKA3bIBACTCS CJUIIKOM JOJro. 2Keare/ibHO HACTPO-
UTh CBOIO OIEPAIMOHHYIO CPEJy TaK, YTOOBI TEPMUHAIBLHOE OKHO Cpa3y »Ke OTKPbI-
BaJIOCh C HYKHBIM pazmepom Impudra. Eciu BbI He 3HaeTe, KaK 9TO CAeIaTh —
0bst3aTesibHO pa3bepurech, noutiure B VHTEpHETE COOTBETCTBYIONINE UHCTPYK-
muu (OHM HABEPHSIKA €CTh), HalijuTe Kakoii-HuOyIb (GopyM, TJe BaM MOMOLYT.
KomdoprHOCTb OrtepaiionHoii cpejibl OUeHb BaxKHa; BAIIl IPOIECC CaMOODyYCHUS
MOXKET IPOBAJHUTLCH TOJBKO M3-3a TOI'O, YTO BBHI IIOJIEHUTECH C CaMOr0 HavaJia
IIPABUJIBHO HACTPOUTH CPELy.

Cpagzy ke ycraHoBuTe cebe MPOorpaMMbl JIJIsT TOBCETHEBHOIO UCITOIb30BAHUST —
6paysep (OH, BIPOUYEM, CKOpEe BCETO YCTAHOBUTCSI B MPOIECCE MHCTAJLISAIUE CHU-
crembr), LibreOffice myist pabotsl ¢ daitmamu «oducHbix» (hopmaros, atril st
uyrenus: PDF-daiiios, eog jisi mpocmorpa m3obpaskeHwuii, mplayer u/wiu vlc
JIJIST BOCIIpOU3BeieHus aynuo u Bujeo. [logymaiire, 1ro emé Bbl 0OOBITHO Jesiaere
HA CBOEM KOMITbIOTEpe 1ot yrpasieHueM Windows u y3HaliTe, KAK TO K€ CaMoe
Jestaercst B Linux; MoxkeTe HE COMHEBATBHCS, BCE 9TO BOZMOXKHO.

B mporiecce usydenusi marepuajia, NpUBEJIEHHOIO B 9TOM KHHUTE, BAM TaKKe
HOTPEOYIOTCS TPOrPAMMECTCKIE PEAKTOPBI TEKCTOB (JIyHINe cpa3y yCTAHOBUTH
vim, joe 1 nano, 4To6bI OHU Beerjia ObLIN <1101 PYKOii» ), Kommusitop Free Pascal
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(COOTBeTCTByIOLuHﬁ makeT MOXKeT Ha3blBaTbcsd fpc uim fp-compiler; unrerpupo-
BaHHYIO Cpejly yCTaHaBJIMBATH He HaJO), accemOsiep NASM (nmaker o6bIYHO Tak 1
HasbiBaeTcst nasm), KoMmnmwisitop Cu u Cu++, Koropslii HasbiBaercs gee (ybean-
TeCh, 9TO IPHU STOM YaCTh, UMeIomas orHomenne K Cu+-+, Toxke yCTaHOBHUIACD,
WHOTIa OHU OBIBAIOT B PA3HBLIX HakeTax; BiIpodeM, n0 Cu++ meno moimér emé
HE CKOPO), cucremMa cOOpKH make (Ha BCAKUI cjiydall OTMETUM, YTO B CUCTEeMax
cemeiicrea BSD sra Bepcust cbopinuka HasbiBaercs: gmake), otauuk gdb. [Tocie
YCTAHOBKHU BCEI'O 3TOI'O BbI I'OTOBBI K JIaJIbHEIIENl paboTe.

C camoro Hagajia 00s13aTeIbHO CO3/1aiiTe JiJisi OOBIYHOM PAOOThI HEITPUBUJIEIU-
POBAHHYIO IMOJIB30BATEIBCKYIO YIETHYIO 3aIIUCh U BCIO PAOOTY IIPOBOIUTE 110, HEll.
IToBcegueBHasi pabora ¢ mpaBamu II0JIb30Baresis root (To ecTb cucTeM-
HOIO aJMUHUCTPATOPA) KATErOpMYeCKu HEIOILyCTHMA, HEKOTODbIE IpO-
IpaMMBI JIazKe OTKaXKyTCs 3aIlTyCKaThCd. BXOIUTb B CUCTEMY € IIpaBaMUu & IMUHU-
CTpaToOpa Hy?KHO TOJIBKO B CJIydae HEOOXOAUMOCTH (HAIIPUMED, 9TOOBI YCTAHOBUTH
B CHCTEME JIONIOJIHATEJIbHBIE ITPOrPaMMBbl, CKODPEKTHUPOBATh CUCTEMHbBIE HACTPOM-
KU 1 T. I1.), IPUYEM JIy9Ille 9TO JIeJIaTh ¢ TeKCTOBOH KOHCOJIH, a He U3 rpadudeckoii
000JIOUKH; JIJTsT TEPEKJIIOIEHUs] HA TEKCTOBYI0 KOHCOJIb HaxkmuTe Ctrl-Alt-F1, st
nepekJiodeHusi ooparao B obonouky X Window — Alt-F7, Alt-F8 uin Alt-F9,
B 3aBHCHMOCTH OT KOH(MUI'YpaIyu Baleil cucreMbl. OTMETHM, YTO UCIOJIb30BaTh
KOMaHJy sudo Jij1sl HOBBINIEHNS CBOUX IIOJTHOMOYHU € MOJb30BATEIBCKUAX JI0 MU~
HHCTPATOPCKUX TOXKe KpaifiHe HexKeJaTeIbHO, HECMOTPsI Ha, TO, 9TO B pa3HOoOOpa3-
HBIX PYKOBOJCTBaX (0COGEHHO OpUEHTHPOBAHHBIX Ha JucTprbyTus Ubuntu) poBHO
TaK U Ipeiaraercs jgejarTh. OmbpITHBE MoIb30BaTem Unix BOOOIIE He JIOIyCKAIOT
HaJIn4usd sudo B CHCTEME.

1.2.4. IlepBbIii ceaHc B KOMIILIOTEPHOM KJlacce

Ecnu Ha gomaliiHeM KOMIIBIOTEPE IIPOIIE BCENO YCTAHOBUTDH JJjIsi PAOOTHI OIUH
13 BapUAHTOB IUCTpuUOyTHBa Linux, TO B pasHOOOPA3HBIX KOMIIBLIOTEPHBIX KJIac-
cax BaM, BO3MOXKHO, IIPUJIETCA CTOJKHYThCs ¢ Toit »ke OC Linux, a BO3MOXKHO, 9TO
u ¢ apyroit Unix-cucremoii, Takoit kKak FreeBSD, npudaém B HEKOTOPBIX CITydasx
Hy>KHasl BaM OIIEPAIMOHHAsS CHCTEMa MOXKET (PYHKIIMOHUPOBATH JIMOO HEITOCPeI-
CTBEHHO Ha TOM MAIIMHE, ¢ KOTOPOIl BBl paboTaere, OO Ha 0OOIEM cepBepe, K
KOTOPOMY BaM OTpedyercst yIaJaeHHBIN nocTyl. C TOYKHU 3peHUs MOJIb30BATEISI
pas3/mmand MeXK/J1y 9TUMU BapuaHTaMM HE CJIMIITKOM BEJINKU.

Eciiu pedb niér o KOMIBIOTEPHOM KJIACCE, TO KPATKYI MHCTPYKIMIO O TOM,
KaK BOWTH B CHCTEMY, BbI, CKOpEe BCEro, IOJYUIUTE OT IPEernojaBaTess WA OT
CHCTEMHOTO aJIMIHACTPATOPA KOMIILIOTEPHOI'O KJIACCA BMECTE C BAIIMM BXOJIHBIM
nmeneM (login) u maposnem (password). Vtak, BBeauTe BXOIHOE NMST U TApOh. Ec-
JIX BBI CJIEJIAJIA OMUOKY, CUCTEMA BbIIACT coobinenne Login incorrect, KoTopoe
MOXKET O3HAYATh KaK OIEYATKY BO BXOJHOM UMEHU, TAK ¥ HEIPABUJILHDIN TapOJIb.
Varute, aTo peructp OYKB BaykKeH B 000UX C/IydasxX, TaK 9TO IPUUYUHONU HEIpHU-
ATUSI CUCTEMOI TapPOJisi MOXKET ObITh, HAIPUMED, CAyYaiiHO HaxKaTas KJABUIIA

CapsLock.
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Jlns paboThl ¢ cucTeMoil OTPeOyeTCs MHTEPIPETATOP KOMAHJIHON CTPOKH.
[Tpu wcnosb30BaHUY YJIAJIEHHONO TEPMUHAJILHOIO JOCTyIa (HAIPUMED, C IIOMO-
[IbI0 IPOTPAMMBI putty) KOMaH/HAsi CTPOKA — 9TO €IMHCTBEHHOE CPEJICTBO Pa-
GOTDHI C CHCTEMOI, KOTOpPOe BaM JIOCTYIHO. [Ipurialimenne mosSBUTCS Cpa3y TMOCTe
TOTO, KaK BBl BBEIETE BEpHBIE MM U Tapo/ib. Ecan BbI paboTaeTe B TEpMUHAH-
moMm Unix-Kjiacce n BXOM B CHCTEMY BBITTOJIHSIETE € TTOMOIIBIO TEKCTOBOM KOHCOJIH,
[I0CJI€ BBOJIA BEPHBIX MMEHM U ITapOoJisi BbI TAK»Ke HEMEJJIEHHO I0JIydaeTe pUrJia-
IeHne KOMaH/[HOW CTPOKHU, OJTHAKO B 9TOM CJIydae ¥ Bac €CTb BO3MOXKHOCTH 3ally-
CTUTH OJMH U3 BO3MOXKHBIX I'PadUIECKUX OKOHHBIX HHTEep(eicoB. DTo yrobHee
XOTsi ObI TeM, UTO MOYKHO OTKPBITh HECKOJIBKO OKOH OJlHOBpeMeHHOo. Jjisi 3amycka
rpadudeckoit obomoukn X Window my»xuO nare Komamay startx'®. Bozmox-
HO TakK»Ke, YTO BXOJ B CUCTEMY BBIIOJIHAETCS CPa3y C MOMOIIBI0 IPpadUIECKOTO
nHTepdeiica; ITOT BapuaHT ObIBAET BO3MOXKEH KaK IPHU PaboTe ¢ JOKaJbHOU Ma-
MMUHOMN, TaK W MPU UCIOJb30BAHUN YIAJEHHOTO mocTyma. [lomyans paboTaroryio
rpadudeckyo 000JI0UKY, CIeIyeT 3alyCTUTh OJMH WM HECKOJTHKO IK3EMILISIPOB
[IpOorpaMMBbI Xterm WM KaKoro-TO €€ aHaJjora; OHHU BBIIVISJIAT Kak rpaduaeckue
OKHA, B KOTOPBIX paboTaeT MHTEPIPETATOP KOMAaH].

[TepBbiM BammM JAeficCTBUEM B CHCTEME, €CJIU TOJBKO TO He BAIIl JIMTHBIA KOM-
IBIOTED, JOJKHA CTaTh CMEHa HapoJisi. B 3aBucuMocTu oT KOH(MUIYPAIUU CACTE-
MBI 9TO MOXKET HOTPeOGOBATH KOMaH/ bl passwd WiH (B PEJIKUX CJIydasiX) KAKoii-To
JIpyTOii; 06 9TOM BaM, CKOpee BCETo, CKayKeT CUCTEMHBIN aIMUHUCTPATOp. BBeauTe
91y KoMaHy (6e3 mapamerpoB). CucTeMa CIpOCHT y BAC CHAYAJIA CTAPBIi TTAPOJIb,
3aTeM (IBayKJbl) HOBBIA. YUTHTe, YTO IIPHU BBOJE HApOJsi Ha SKpaHe HUYIErO He
oTobpaxkaercs. [IpuayMannbiit BaMu maposb JOKEH COEPKATL HE MEHee BOCh-
MU CHMBOJIOB, PUYEM B HEM JIOJIPKHBI IIPUCYTCTBOBATH JIATHHCKUE OYKBBI BEPX-
HEr0 W HIXKHEr0 PEerucTpoB, IMUGPHl U 3HAKU IpenuHaHus. 1laposb He J0oJKeH
OCHOBBIBATBCSI Ha CJIOBE €CTECTBEHHOI'O sI3bIKA WJIM HA BAIlleM BXOIHOM HMEHH.
Bwmecre ¢ Tem creyer mpuyMaTh TAKOW MAPOJIh, KOTOPBIN BbI JIEMKO 3aIIOMHUTE.
[Iporre Bcero B3ATH KaKyO-IM00 3AIIOMUHAIOINLYIOCS (DPa3y, COMEPKAIILYI0 3HAKH
[PENVHAHNUS U YUCIUTEIbHbIE, U IOCTPOUTD APOJIb Ha €€ OCHOBE (YUC/IMTe IbHbIE
[epeIaloTcs U@ pPaMu, OT OCTAJbHBIX CJI0B OepyTCsi epBble OyKBBI, IPUIEM OyK-
BBI, COOTBETCTBYIOIIHNE CYNECTBUTEIBLHBIM, GEPYTCS 3aTaBHBIMUA, OCTAJILHBIE —
crpounbiMu). Hampumep, u3 nocsoBurpl «OnuH ¢ COIMIKOM, ceMepo € JIOXKKO»
MOKHO «CIeJIaThy Mapoiib «18S,7sL.». U mocnentee: He coobimaiiTe cBoii ma-
POJIb HUKOMY M HUKOT/IA, a TaKyKe HUKOMY U HUKOI/a He T03BOJIsIiiTe paboTraTh
B cucrTeMe 1oJ1 BamuM nMmeHeM. Opasbl BPoje «MHE He YKAJIKO», «sI JJOBEPSIIO0 CBOUM
JIPY3bsIM» UJIU <y MEHsI TaM BCE PABHO HET HUIErO CEKPETHOI0» CYTh MIPOsiBIEHIE
JIMJIETAHTCTBA U JIETKOMBIC/IAST B CAMOM XYJIIIIEM CMBICJIE CJI0Ba, U 10 Mepe Habopa
OTIBITA BBI CAME 9TO MOHMETE.

19B HekoTOpBIX CHCTEMaX MOXKET MOTPeGOBATHCS Apyras KOMAaHaa; 3a mHpOpMaIimei obpa-
malTeCh K BallleMy CUCTEMHOMY aJMHUHUCTPATODY.
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1.2.5. /IepeBo kartasioroB. Pabora c daitiamn

3iech 1 j1ajiee HaM OYyJIyT 9YaCTO TPeDOBATHCsT IPUMEPHI JIMAJIOTA ¢ KOMAH THBIM
UHTEPIIPETATOPOM, TO €CTh (DPArMEHTHI TEKCTa, B KOTOPBIN BXOIAT KOMAH/IbI, Ha-
OpaHHBIE TIOJIL30BATEIEM, U TO, UYTO 3TU KOMAHIbI HAIleYaTaJId B OTBeT. B Taxkmx
Caydasix mepej; CAMUMU KOMaHIAME MBI OyJIeM JJIsi HATJISITHOCTH BCTABJISITH NPU-
2aagweHrue — HeDOJIBIIYI0 CTPOYKY, KOTOPYIO HedaraeT caM MHTEPIPETATOP KO-
MaHHOW CTPOKH, YTOOBI TOKA3aTh, 9TO OH OYKUJIAET BBO/IA KOMaH,Ibl. B 3aBUCHMO-
CTH OT HACTPOEK IPUIJIAIICHNE MOXKET BBIIVIAAETh COBEPIICHHO M0-Pa3HOMY; B Ha-
[IUX [IPUMePax OHO OyJIET COAEPXKATb UMsI II0JIb30BATENS, KPATKOE UMs KOMIIHIO-
Tepa, Ha KOTOPOM MbI paboTaeM, TEeKYyIUil KaTaJIOr U TPAJUIINOHHBINA CUMBOI $,
IOKA3bIBAOIINIT, 4TO paboTa IPOXOUT MO/ IPOCTHIM HOJIb30BATEIeM (JIJIsl MU~
HUCTPATOPA 3TOT CUMBOJI 3aMeHsieTcst Ha #). VMst moJib3oBaTeisi aBTopa KHUTH —
avst, HO B IpuMepax OYIyT BCTpPeUaThCd U APYTHUE IOJH30BATEIU; OYIeM CUM-
TaTh, YTO HAIll KOMIIBIOTEP Ha3bIBaeTcd mpocTo host. JomManrauit KaTasor moib-
30BaTe/Isd KPATKO 0003HAYAETCS CUMBOJIOM ~, TaK 4TO, HAIPUMED, IIPUTJIAIIECHUE
avst@host:~$ osHagaer, 9TO MBI paboTaeM Ha KOMIIbIOTepe host moj y4éTHOM
3allUCbI0 avst B JIOMAIllHEM KaTaJlore, a €CJIM Mbl 3ail/léM B IIOJKaTaJor work,
[IpUTJIAIeHne CTaHeT TakuM: avst@host:~/work$.

Cucrema karajoros B OC Unix cymecTBeHHO OTJINYIAETCST OT TPUBBITHOM T0JIh-
soBaresigsMm MS-DOS u Windows, u HauboJiee 3aMeTHbBIE Ha IEPBBIA B3IJIfAL, OT/IU-
qusi — ITO OTCYTCTBUE OyKB, 0003HAUAIONIUX yCTpoicTBa (4To-TO Bpoje A:, C:
U T.I1.), & TaK¥Ke TO 0OCTOATEILCTBO, YTO UMEHa KaTajoros pasjessiorcs B OC
Unix He 06paTHOii, a 00bIYHON KOCOii uepToii (/).

[Tocie BXOmA B cHCTEMY BBI OKAXKETECh B BallleM OJOMGUHEM KAMaA02€E.
Jlomarnauii KaTajgor — 3TO MECTO JJIsi XPAHEHUs BAIUX JIMIHBIX (DaityioB. YTo0b!
y3HATh UMsl (TYmb) TEKYIEero KaraJjora, BBeJIUTe KOMaHILy pwd:

lizzie@host:~$ pwd
/home/lizzie

V3uarb, Kakue ailyibl HaXOIATCA B TEKYIIEM KaTajore, MOXKHO C IIOMOIILIO KO-
MaHIbI 1s:

lizzie@host:~$ 1s
work tmp

Nwmena daitsioB 8 OC Unix MOryT cofiepKaTh JTH000€ KOJUIECTBO TOUEK B JTIOOBIX
[TO3UIHSX, T. €., HAIPUMED, a.b..c...d. .. .e SBIIeTCs BIIOJHE JIOIYCTUMBIM UMe-
meM daita. VimeHa, HauMHAIOMINECH C TOYKU, COOTBETCTBYIOT «HEBU/IU-
MBIM» dailjaM; KoMaH a 1s UX He IOKA3bIBAET, €CJIU TOJHKO €€ CIIEIUAILHO He
MOIPOCUTH. UTOOBI yBUIETH BCe (hailyibl, BKIIIOUAT HEBUIUMBIE, CIeyeT JT00aBUTD
napamMerp -a:

lizzie@host:"$ 1ls -a
.bash_history work tmp
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HeKOTOpI)Ie 13 IMOKa3aHHbIX UMEH MOI'YyT COOTBETCTBOBATDH IIOJAKaTaJJI0raM TEKYyIIe-
'O KaTaJiora, Apyrue MOryT UMEThH CIICllhaJIbHbIE 3HAYCHUA. Yrobb! OBLIO npoiie
pa3jandaTb (banH)I 110 THUIIaM, MO2KHO BOCIIOJIb30BaTbLCA d)ﬂa}KKOM -F:

lizzie@host:”$ 1ls -aF
./ ../ .bash_history work/ tmp/

Temepb MBI BUIMM, 9TO Bce mMeHa, KpoMe .bash_history, cOOTBETCTBYIOT KaTa-
JioraM. 3aMEeTUM, 9TO «.» — 9TO CChLIKA HA CAM TEKYIIUU KaTajor, a <..» —
CCBLIKA HA KATAJIOT, COJCPIKAINMI TEeKyIUit KaTajgor (B HAIIEM IPUMEPE 3TO
/home/lizzie).

[lepeiiTn B gpyroii KaTaJor MOXKHO KOMaHJI0# cd:

lizzie@host:~$ pwd
/home/lizzie

lizzie@host:~$ cd tmp
lizzie@host:~/tmp$ pwd
/home/lizzie/tmp
lizzie@host:~/tmp$ cd
lizzie@host:~$ pwd
/home/lizzie

lizzie@host:~$ cd /usr/include
lizzie@host:/usr/include$ pwd
/usr/include

lizzie®@host:/$ cd /
lizzie@host:/$ pwd

/

lizzie®@host:/$ cd
lizzie@host:~$ pwd
/home/lizzie

[Tocseuuit npuMep MOKa3bIBAET, YTO KOMaH/a cd 6e3 yKaszaHus KaTaJora JeaaeT
TEKYIIUM JIOMAITHUI KAaTaJIoOr M0JIb30BaTe s, KaK 3TO ObLJIO Cpa3y IOCJe BXOJa B
CUCTEMY.

Bakuno monumarb, uro B OC Unix TeKyImuii KaTajior CBOW y KaXKJIoii
3alyIIeHHON NporpaMmbl (Tak HA3LIBAEMOIO MPOUECCA), TAK UTO €CJIU BbI,
HAIIPUMED, OTKPOETE J[Ba IMYJISATOPa TEPMUHAJA UJIU eIlé OOJIbIe, TO B KaXKIOM
U3 HUX TEKYIIU KATaJor OyJIeT M3MEHSIThCS HE3aBUCUMO OT JpYyrux. boJbiie
TOr'O, KOIJIa B OJHOM TEPMHHAaJE 3allyI[eHO MHOT'O Pa3HBIX IIPOTpPaMM, KazK/iad
U3 HUX MOXKET CBOI COOCTBEHHBIN TEKYIIMN KATAJIOI M3MEHSITh KaK 3aXO4eT, He
BJIUSS [IPU 9TOM Ha JPyT'He IPOrPAMMBI, HO 9TOOBI B 3TOM yOeINTHCs, PUJIETCS
HA4aTh IPOrPaMMUPOBATh.

OcHoBHBIE KOMaHIbI paboThl ¢ hailnamu nepednciaensl B Tabsune 1.1. Ha-
npumep, komanga cp filel.txt file2.txt cosmact xommio aiiia filel.txt
o, umeneM file2.txt; komanga rm oldfile ymanutr daitn ¢ umenem oldfile.
BojibimuHCTBO KOMaH/| IPUHUMAET JOTIOJTHUTE/IbHBIE (DJIAXKKU-OIIUN, HATHHAO-
muyecsd Co 3HaKa «-». Tak, komanma rm -r the_dir mo3BosIsieT yAAJUTh KATAJIOT
the_dir BmecTe CO BCeM ero CoAaepzKUMBbIM.
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Tabsmma 1.1. Komanasr 1j1st paboThl ¢ aifaamu

cp KolupoBaHue daiiia
mv [IepeuMeHOBaHNe WId IepeMelienue gaiia
rm yraJsienne daitia

mkdir | co3jlaHue JUPEKTOPUN

rmdir | yjajieHue JUPEKTOPUU

touch | cosmanue daitia wim ycTaHOBKa HOBOI'O BPEMEHH MOIU(pUKa-
n

less IIPOCMOTP COAEPKUMOTO (hailma ¢ meilIKIHIOM

Cucrema O3BOJISET UCIIOJIb30BATH NMEHA (pail/loB pasHoro sumga. Ab6coarom-
Hoe nMs daiiyia OTHO3HATHO HAeHTHdUIIpyeT Qailyi B CHCTeMe U HUKaK He 3aBU-
CHUT OT TEKYIIETo KaTagora; B Unix Takoe nuMsi BCeTia HATMHACTCS C CHMBOJIA </ »,
KOTOPBIM 0DO3Ha1IaeTCss KoOpHesoll kamanoe. UTobbl IpUBECTH MPUMEPHI, 3aMe-
THM, 9TO B KOPHEBOM KATAJIOTe OOBIMHO MPUCYTCTBYET KATAJOT MEPBOTO YPOBHS
home, B KOTOPOM IO TPAUIIMHE PA3MENIAIOTCS JUIHbIE KATAJIOTH II0JIH30BaTEIeH
cucreMbl. Eciin B crucreMe eCTh IOIB30BaTEIh C IMEHEM vasya, TO MMEHHO TakK
OOBIYHO M HA3BIBAETCH €r0 JIMYHBIA KaTaJjor; abCOJIIOTHBIM HMEHEM TaKOr'o Ka-
TaJsiora Oyer crpoka /home/vasya. Eciim Mbl B HEM cO3/18/1MM KaTAJIOI TPETHETO
ypOBHS photos, B KOTOPOM, B CBOIO 04epe/ib, pazMecTuM daili mars . jpg, To abco-
JIIOTHOE UMs 3Toro (haiiia OyJier BoIrIsieTh Tak: /home/vasya/photos/mars. jpg.

Ecin namr rekymuii karajgor — /home/vasya/photos, Mbl MOXKeM 0OPATUTHCS
K 9TOMy 2Ke (pailyly 1o Kpamxomy nmMeHu daiina, KOTOpoe He COMEPKUT UMEH
KATAJIOTOB; B JJAHHOM CJIydae 9TO UMsI Mmars. jpg.

Haxozsich B KAKOM-TO JIPYyTrOM KaTajore, Mbl MOYKEM BOCIIOJIB30BATbLCS OM-
HOCUMEAbHbIM UMeHeM dailyia, KOTOPOoe COJEPKUT MMeHA KAaTaJOroB, HO IPH
9TOM He HAUMHAETCS C CUMBOJIA «/»; TAKOe UMsI OyJIeT 0mcuumouleamovcs OT Te-
KYIIEro KaTajora. B OTHOCHTeJIbHBIX UMeHaxX (DalljioB 4acTO HCIOJIb3YyeTCs CHM-
BOJI «..» (JIBe TOUKM), KOTOPBIil 0003HAYAET POOUMEABCKUY KAMAA02, TO CTh
KaTaJIoI Ha yPOBEHb BhbIIIEe JaHHOro. Halpumep, eciim MBI HaXOJUMCSI B KaTa-
jiore /home/vasya, To K TOMy ke caMoMy (ailily Mbl MOXKEM O0PaTUTLCH, yKa-
3aB B KaUeCTBE €r0 MMEHHM CTPOKY photos/mars.jpg; eciu Halll TeKyIuil KaTa-
Jor — /home/anya, To HaMm noTpebyercs yTh . ./vasya/photos/mars. jpg, eciau
’Ke Mbl 3abpaJsimch B KaTtaJyor /home/anya/work/progs, To IyTh CTaHET JIJINH-
uee: ../../../vasya/photos/mars.jpg. CHMBOJI POJIUTEIHCKOIO KATAIOTa MOYK-
HO HCIIOJB30BAaTL U caM 110 cebe, 6e3 coueTanus C JIPYTUMUA UMEHAMHU KaTajoroB;
HAIIPUMED, HAXOJIsCh B KaTaJjiore /home/vasya/photos/milan, Mbl MODJIH OBI «J10-
TAHYTBCHA» JIO BCE TOTO 2Ke pailyia yepe3 uMs . ./mars. jpg.

Cucrema J0MyCKaeT JTOBOJBHO OECCMBICIEHHBIE HA TEPBBIN B3IV KOMOMHA-
UM BpOJie

work/progs/../../work/../../vasya/photos/../photos/mars. jpg

nJjim
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photos/../photos/../photos/../photos/../photos/mars. jpg

OueBUHO, YTO STU CTPAHHBIE TYTH MOXKHO 3alUCcaTh KOpOYe W TOHSATHEE:
../vasya/photos/mars. jpg u photos/mars. jpg. Kak nu crpanto, B HEKOTOPBHIX
CIIyYasax MpHU HAUCAHUU TPOTPAMM CITIOCOOHOCTD OTIEPAITMOHHON CHCTEMBI YCIIeTT-
HO 0OpabaThiBaTh MMOJM0OHBIE MMEHA OKAa3bIBAETCsT yIOOHOM, HO ONUMCAaHWe TaKUX
caydaeB ObLIO OBl CJUITKOM JJTHHHBIM.

Bosbiie Toro, cucrema 1mo3BoJisieT UCIOJIb30BATH B CJIOXKHBIX UMEHAX W OJU-
HOYHYIO TOYKY; Takoe UMsi bailja ecTb B KaXKJIOM KaTajiore u 0DO3HAYAET caM
9TOT KATAJIOT, YTO Ha TEPBBINA B3IV JIEJAET €ro NMPUMEHEHNE OECCMBICTEHHBIM:
wampumep, ././././photos/././././mars.jpg — 3TO POBHO TO K€ CAMOE, UTO
u mpocTo photos/mars.jpg. C cuTyanmusiMu, KOTJia «CCBLTKa Ha CaM KaTaJIoT»
MPUMEHSIETCS U OKA3BIBAETCS OCMBICIEHHOMN, MBI BCKOPE CTOJIKHEMCS.

Coxnuoe uMs daiia, comeprkallee KaTajgord U CUMBOJBI «/», TacTO Ha3bI-
BaloT nymém x @Patiay (anrn. file path). Ilpu pabore ¢ daiimamu Besze, rie
mojipasyMeBaeTcs uMs daitsia, MOXKHO yKa3aTh CJIO2KHBIN 1Ty Th, aOCOTIOTHBIN MK
OTHOCHUTEJIBHBIN, TaK UTO 3a9aCTyI0 OT yHoTpeb/ieHusl TepMuHa «uMst baitimay Bo-
0011Ie OTKA3bIBAIOTCS B TOJIB3Y TEPMUHA <«IIYTh K (aiflly» WIN jlaxke «IIyTh (daii-
Jiay, XOTs 3TO, KOHEUHO, KAPIOHU3M, ITPOUCTEKAIOIINI OT CJUIIKOM OyKBaJIbHOTO
repeBoJia, aHIicKoro file path.

C camoro HadaJia JaJ0M YUTATENI0 OJNH HACTOATE/NLHBIH COBET: HUKOT/A
He WCHoJib3yiiTe B mMeHax (ailjioB pycckue GYKBbI, IIPOOEbI U BCe-
BO3MOXKHbIE 3HAKU TTPEMUHAHUST, 33 NCKIIOYEHNEM Pa3Be UTO TOYKN W 3HAKA
moruépkuBaHusi. EINE, ecin 09eHBb XOUETCs, MOXKHO IPUMEHUTH 3HAK «MUHYCY,
HO HM B KOEM CJIy4yae He HAUYMHATH C Hero mMsl Qailja, MOCKOIbKY MPAKTUIECKH
BCe KOMAaHIIbI, paboTarorue ¢ dailjaMu, paccMaTPUBAIOT CJIOBA, HAUNHAIOIIME-
csl ¢ MUHYyCa, KaK CleluajbHble Karoun (1 monpobyire moTom ¢ takum daiiiom
9TO-HUOY/Ib CJIeJIaTh; HA CAMOM JIeJie CIEIATh C HUM MOYKHO UTO yTOJHO, HO HY K-
HO 3HATh W IIOMHHUTH, KAK UMEHHO). Bce ocTajibHble «XUTDbIe» 3HAKH B MMEHAX
JaitioB Toke MOTYT CO3/1aTh MPOOJIEMBI Ha POBHOM MECTE; BCE 9TU MPOOJIEMBI B
JIEHCTBUTETLHOCTH JIOBOJIBHO TIPOCTO PEIAIOTCST, HO M30eXKaTh MPOBIeMbl BCET 1A,
oporre, 9eM pPeraTh e€.

1.2.6. Komanja u e€ napameTrphbl

Mgt y2xe ynmomusasm (cM. cTp. 71), 94T0 B JIMATIOIOBOM DEXKUME KOMAHHbI HH-
TepIpeTaTop BLIIAET IPUTJIAIIEHIE U YKIET, IIOKa IT0JIb30BaTe/Ib HE BBEIET CTPOKY.
DTa CTPOKa B IMPOCTEHIIIEM CIy9Iae COCTOUT M3 OJHON KOMAaHIbI, HO MOXKET COMIep-
KaTh U OOJIBIIE; CAMBINM IPOCTOR CII0COO HOOUTHCS 3TOTO — Pa3meauTh KOMAHIHI
CUMBOJIOM TOYKH C 3aIIITON, IIPU ITOM HHTEPIIPETATOP BBIMOJHUT CHAYAJIA OIHY
KOMAaHJy, IIOTOM IPYTYIO:

lizzie@host:"$ 1ls -a ; pwd ; echo abrakadabra
.bash_history work tmp
/home/lizzie
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abrakadabra
lizzie@host:™$

[Toz2ke MBI PacCMOTPUM IEJIBIN Psi/ KOHCTPYKIINH, T0JIpa3yMEeBaOIIIX HECKOIBKO
KOMAaHJI B OJHOH CTPOKe, TOYKa C 3allsTOi MHTepeCcHa JIUIIb TeM, YTO OHA CpeJiu
HUX caMas IpocTad. BayKHO MOHMMATH, YTO CUMBOJI «;» 3JIeCh HE BXOJHUT HU B
NepBYIO KOMaH/Iy, HI BO BTODYIO.

Kaxkasa koMania cCOCTOUT U3 CA06, IEPBOE M3 KOTOPBIX WHTEPIPETATOP CUU-
TaeT uMeHem KoMaHObL, OCTAJIbHBIE — €€ ap2ymeHmamu; B HallleM IIpUMepe
1s, pwd u echo — uMena KoMaHJ, -a — apryMeHT, C IIOMOIILIO KOTOPOI'O MBI IIO-
MPOCUJIN KOMAaHIy 1S IOKa3aTh «HEBUIUMBbIe» (ailjibl, a cjoBO abrakadabra —
apryMeHT KOMaH bl echo, KOTOPBIH OHA IIPOCTO HallevaTaia (3Ta KOMaH/Ia Kak pa3
U IpejHA3HAYeHA, YTO0bI IeYaTaTh CBOU apryMeHThl). B mpebiiyemM maparpa-
de MBI MCIIOJIL30BAIN apIryMEHThI, YTOOBI 38aBaTh NMEHa (DailjIoB M KaTajIoroB;
KOMAaHJIbl ¥ IPOT'PAMMBbI MOT'YyT NIPUAJaBaTh CBOUM apryMeHTaM KOMaHIHON CTPOKHI
CaMbIil Pa3HOOOPA3HBIN CMBICJI, C TOYKHM 3PEHUS WHTEPIIPETATOpa BCEe 9TH apry-
MEHTBbI — He 0oJiee 9YeM CTPOKU.

Kosb ckopo pedsb umér o caoBax, MOXKHO JOTQIAThCsI, ITO CUMBOJI IIPobesa ¢
TOYKH 3PEHUsI HHTEPIPETATOPA HECKOJIBKO 0COObBIN — OH MCIOJIL3yeTCsI, ITOOLI OT-
JeJISITH CJIOBA JIPYT OT JIPYyTa; eIle B TOI 2Ke pOJIU TEOPETUIECKHT MOYKET BBICTYIIaTh
CHMBOJI TaOyJIsINK, HO Ipu paboTe ¢ COBPEMEHHBIMH KOMAaHIHBIMH HHTEpIIpeTa-
TOpPaAMU B PEXKUMe JIUAJIOTa, TalyJISIusg OOBITHO MCIOJIb3YeTCS sl APyroro —
[IOJIyYUB 9TOT CHUMBOJI, HHTEPIIPETATOD MBITAETCA JONuUCamb 3a HaC CJI0BO, KOTO-
poe MbI BBOJIUM (3Ty BO3MOXKHOCTH MbI OJIPpO6HO 06cyaum B §1.2.8). Kosmaectso
pOHEJIOB MEXKTY JBYMsI CJIOBAMH MOXKET OBITH IPOM3BOJILHBIM, 9TO HU HA UTO He
BJIUsIET; YOEIUTHCS B 9TOM MOXKHO Ha IIpUMeEpe JABYX KOMaH. echo:

lizzie®@host:~$ echo abra kadabra

abra kadabra

lizzie@host:~$ echo abra kadabra
abra kadabra

Kax MBI BugmM, oT BCTaBKM JIAIIHUX TPOOETIOB HUYErO He MOMeHSIToch. Ho uTo
ecJIn HaM HY2K€H IIapaMeTp, COJePKaIuil Mpodesibl — HAIIPUMED, €CJIM Bbl CTOJIK-
HYJIUCH C (paitjtoM, uMeroruM mpobe B uMmenn?! Jlaxke ecim BbI HEYKOCHUTETBHO
cieiyeTe cOBeTY, KOTOPBIM MBI JIAJIM B KOHIIE IIPEJbIIYINEro maparpada, 1 HIKO-
rIa He IpuMeHsieTe IpobeJibl B UMeHax (paijioB, APyTrHUe I0JIb30BATE/N KOMIIbIO-
TepoB (B ocobenHoCTH npuBbIKINe K Windows u He 3HaloIIue, 9T0 B MUpe ObiBaeT
YTO-TO €IIE) YaCTO HE CTOJIb AKKYPATHBI, TAK 9TO (bailyibl ¢ Y6PT-TE YeM B MMEHAX
BaM MOI'YT JaTh Ha (JeIIKe, IPUCIaTh 0 M0YTe, TAKUM MOXKET OKA3aTbCs MMSsI
daiisa, 3arpyKeHHoro ¢ caiira B lntepuere u T. 1.

NuTeprperaTrop KOMaHIHON CTPOKU IPEIyCMATPUBAET TPU OCHOBHBIX CIIO-
coba JUIMATH CUMBOJ €r0 0CODOH POJN: «3a3KPAHHPOBATH» €r0 CHMBOJIOM 00-
paTHOil Kocoit 9epThl «\», 3aKJIOYATH B alOCTPOMbI WX B JIBOWHBIE KABBIUKMH.
Hampumep, ecan mpusitesb, ¢ KOTOPBIM Bbl HEJAaBHO cbe3auin B Ilapmk, mau
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BaM JIeNKy ¢ OTCHSATBIMEA (hoTOrpadusiMi, ¥ Bbl ODHAPYKUIM TaM KaTajor
Photos from Paris, Jiyulie Bcero OyJieT cpa3y »Ke IIepEenMEHOBATb TaKOU KaTa-
JIOT, 3aMEHUB IIPOOeJIbl HA MOMYEPKUBAHUS; CIIEJIATH 9TO MOXKHO OJIHOM U3 Cjiery-
IOINNX KOMaH/;

mv Photos\ from\ Paris Photos_from_Paris
mv ’Photos from Paris’ Photos_from_Paris
mv "Photos from Paris" Photos_from_Paris

TOLIHO TaK 2Ke, €CJI1 BaM 3aX04eTCd C IOMOIIBIO KOMaH/Ibl echo HalleuyaTaTh CJIOBa,
pazzesénnble 6oJiee UeM OJHUM IIPOOEIOM, 3TO TOXKE MOXKHO YCTPOUTH C TIOMOIIBIO

KaBbIUEK:
lizzie@host:~$ echo abra kadabra
abra kadabra
lizzie@host:~$ echo " abra kadabra"
abra kadabra

DKpaHUPOBAHUEM ITOTO JOOUTHCS TOXKE MOXKHO, HO HEYITOOHO: IPUIETCSA CTABUTH
0OpATHBIHA CII3MI TIepe, KaxKabiM mpobetoM. Hamo ckazarh, 9T0 0COOEHHOTO CMBIC-
Jla, TAKAMH CIIOCOOAMU JIMIIAETCS He TOJIBKO MPObesI, HO U JyI'He «XUTPhbIe» CHUM-
BOJIbI. B @acTHOCTH, Ta Ke TOYKa C 3alsiTOil OOBITHO OTIEJIsIeT OIHY KOMAHLY
OT JIpYTOif, HO eCJIn OHA Hy»KHa caMma I10 cebe, KaK OOBIYHBIN CHUMBOJI, JIJIsT 9TOTO
OONIET MH000H U3 TPEX CHOCOOOB:

lizzie@host:~$ echo \; ’;;;;?

290

5 3393 3309

Ob6paruTe BHUMaHUE, YTO CaMU CHMBOJIBI SKPAaHUPOBaHUS, amocrpoda U JIBOI-
HBIX KaBbIY€K, BBIIIOJIHUB CBOIO MMHCCHIO, HCYE3al0T, TaK YTO BaHyCKaeMbIe HaMHn
IporpaMmMbl 1 KOMaH/Ibl UX HE BUIAAT (GC.HI/I TOJIBKO HE€ 3aCTaBUThb UX O603Ha‘IaTb
caMux cebs).

BuyTpu amocTpodoB 0coObIii CMBIC KMEET TOJIBLKO CaM allocTpod — OH pac-
CMATPUBAETCS KaK 3aKPBIBAIONINI CUMBOJI, U JIUIIATL €r0 9TOM POJIM HUKAK HEJIb-
351, HO BCE OCTAJIbHbIE CUMBOJIBI, BKJIIOUas ¥ KaBBIUKU, ¥ OOPATHBINA CJISII, U BOOO-
1€ 9TO YTOIHO, — 0DO3HAYAIOT caMu ce0sl 1 HIKAKOTO 0CODOr0 CMBIC/Ta, HE MMEIOT:

lizzie®@host:~$ echo ?,7x$#Q! O&\/";?
,7x$#0! QO &\/";

Ecsin ay2)en B posn camoro cebst cuMBOJI anocTpoda, TO TYT €CTh JIBa BapUAHTA!
JinbO IKPAHUPOBATH €TI0, JIMOO UCIOJIH30BATH JIBOWHDBIE KABBIYKU:

lizzie@host:~$ echo I\’m fine "I’m fine"
I’'m fine I’m fine
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JIBoiiHbIE KABBIYKU OTIMIAIOTCST OT AIIOCTPOMOB TEM, UTO JIUIIAIT 0COOOTO CMBIC-
Jla He 6ce CIIEIICUMBOJIBL. B 1acTHOCTH, BHYTPHU IBOMHBIX KABBIYEK PAOOTAECT CHUM-
BOJI 9KPaHUPOBAHUS:

lizzie®@host:~$ echo "\"" "\\"
n \

3aberasi BIiepé, CKaxkeM, 9TO BHYTPH JIBONHBIX KABBIUEK TAKXKE COXPAHSIOT CIIe-
[UAJIbHBII CMBICTI CUMBOJIBL «!», «¢» (0o6paTHbiil ammocTpod) u «$».

OdeHb Ba)KHO MOHUMATDH, YTO AMOCTPOMbBI U KABBIYKU JIMIIb MEHSIOT CMBICIT
CHMBOJIOB, HaxXOJAIINXCA BHYTPH, HO HE BBLIAEIAIOT 3TU CUMBOJIBI B OTJEJIbHbBIE
CJIOBa; MOXKHO JlazKe 3aJIefiCTBOBATh pa3Hble BUJIbI KaBbIYEK B OJJHOM CJIOBE:

lizzie@host:~$ echo "abra'"schwabra’kadabra’
abraschwabrakadabra

3aTo ¢ X MOMOIIBIO MOXKHO CO3LATD NYCMOE CA0G0, IOCTABUB IBE ABOWHDIC Ka-
BBIUKHU WK JiBa anoctpoda moapsi ("" wim *?).

1.2.7. I11abjioubl uMEH daiiioB

Bo mHOrUX cityuasix Ob1BaeT y00HO MPOU3BECTU Ty WJIM UHYIO OLEPAIIUIO CPA3y
HaJ HecKoJIbKuMU daiiiamu. JIisg 3Toro KOMaHIHBI HHTEPIPETATOD MOMICPIKU-
BaeT NodcmaHo8ky uméH @atinoe no 3adarromy wabaony. B kagecrse
mabJI0oHa WHTEPIIPETATOD PaCCMAaTPHUBAET JIODOE CJI0BO, HE 3aKJIIOYEHHOE B Ka-
BBIYKH WJIA AIIOCTPOMBI, CofeprKaliiee XOTs Obl OJIUH CUMBOJI «*» WJIN «7», KBaJI-
paTHbIE WU (UTYPHBIE CKOOKH. 3HAK BOIPOCA B IIabJIOHE CUUTAETCS COOTBET-
CTBYIOIIIUM O/THOMY IIPOM3BOJIBHOMY CHMBOJIY, & 3HAK 3BE3JI0YKU — IPOU3BOJIb-
HOIi IelIoYKe CUMBOJIOB (B TOM YHCJIE, BO3MOXKHO, IIYCTOI); CMBICJ CKOOOK MBI
MOSICHUM 9yTh 103ke. OcrajbHble CHUMBOJIBI B IIab/I0HE 0D0O3HAYAIOT CAMU Ce-
Os1. BcrpeTuB B KOMaHIHOIM CTPOKE TaKOi MIAOJI0OH, HHTEPIPETATOD 3AMEHSIET €0
CIUCKOM M3 BCEX UMEH (DailioB, COOTBETCTBYIOIIUX ITIAOJIOHY, TO €CTh B ODIIEM CJTy-
qae CJI0BO-11a0JIOH MOXKET OBITH 3aMEHEHO Ha I0CJIeI0BATE/bHOCTD CJIOB, UMEIO-
YO IPOU3BOJILHYIO JJIUHY: OJHO CJIOBO, JECHTH, CTO, ThICAYa, CKOJIHKO yTIOIHO —
B 3aBHCHMOCTH OT TOT'O, CKOJIbKO (hailjioB cooTBeTCTBYIOT mabsiony. Hampumep,
BMECTO 11a0JIOHA, COCTOSIIIEro U3 OJJHOMN 3BE3/I0UKH (MU U3 IIPOM3BOJILHOIO KOJIU-
YecTBa 3BE3/I0YEK ), HHTEPIPETATOD TOJICTABUT CIIUCOK BCeX (halljioB U3 TEKyIeit
JUPEKTOPUM; BMECTO IIabJIoHa «??7%» OyIyT IMOJICTABJICHBI BCce MMeHa (Dailjios,
COCTOSIIIIE HE MeHee 4eM U3 TPEX CUMBOJIOB, a BMECTO «777» — mMeHa (ailjios,
cocrosiinue POBHO u3 TPEX cuMBOJIOB. [11abIoH «*.txt» 3aMEHUTCS Ha CIIMCOK

29Yyraress, MPUBLIKINII K TPAUIHOHHOM TepMuHOIOrHH Mupa Windows, MOXKeT yIHBHTHCS
HCIIOJIb30BAHUIO TepMUHA «CydduKe» BMecTo «pacimmpenus». Jleso 3meck B Tom, uro 8 MS-DOS
u paHHux Bepcusax Windows «pacmupenues daiiia ObLJIO HAMEPTBO CBS3aHO C €ro TUIIOM U
paccMaTpuBaJIOCh 060COOJIEHHO OT MMEHH, TOL/a Kak B cHCTeMax cemeiicrBa Unix oxoHdanwe
uMeHn aiiyia HUKOr/Ia He UTPAJo TAKON POJIU U BCErja ObLIO MPOCTO YaCThIO UMEHHU.
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COOTBETCTBOBATbL MMEHa Bpoje img_2578. jpg, img_cool.jpg u Ipodyee B TaKOM
IyXe.

[IpumeHsATH MIAOJIOHBI MOXKHO B JIIOOBIX KOMAaHJAX, MPEIIOJIATAIONINX CIIUC-
K1 UMEH DailyioB B KadecTBe apryMmenToB. Hampumep, Komanga rm *~ yaaauT B
TeKyIeil JupekTopun Bce bailyibl, B UMEHH KOTOPBIX HOCJIEIHUM CUMBOJIOM CTO-
AT TWIbJA, KOMaHIa «1s /etc/*.conf» mokaker cuucok aitaos ¢ cyddurcom
.conf, HaxojdIMXCA B gupeKkTopun /etc, komanga «cp files/* /mnt/flash»
ckonmpyer B jupekTopuio /mnt/flash Bce daitab u3 nompupexkropun files, na-
XOJISIIIeics B TEKYIIel TUPEeKTOPUN, U TaK jjajee. Boobime ropopsi, KOMaH1a, KOTO-
DPYIO MBI 3aCTaBjIseM PabOTATh € ITabJIOHAMM, He 00sI3aHa IIPEJIosaraTb IMEHHO
daiinbr; Tak, KoMaHJa «echo *» HamedarTaeT CIMCOK (hailjioB B TEKYIel TUpeK-
TOpUU; MEXK/Jy TeM, KOMaHa echo cama 1o cebe He MMeeT HUKAKOI'O OTHOIIEHUSI
K (aittam u He paboTaeT ¢ HUMU: OHA NEYAMAEM CE0U AP2YMEHMbL KOMAHOHOT
CMPOKU.

Ksamparuble ckoOKr B mIabJIoHE MO3BOJSIIOT ODO3SHAYMHUTH /10001 CUMBOA U3
3a0danno20 mHoocecmea; HampuMep, Tmabaon «img_27 [234] [0123456789] . jpg»
cooTBeTCTByeT mMMeHaM img_2720.jpg, img_2721.jpg, ..., img_2734.jpg, ...
img_2749. jpg u 6onee HuKakuM. KoHe4HO, B pea/IbHOIl »KU3HI MOXKHO BOCIIOJIb-
30BaTbhCS TEM 0DCTOATETBCTBOM, YTO, CKOPEe BCEro, B JUPEKTOPUHN HET HU OJIHOTO
daiisa, y KOTOpOTO B UMEHH BMECTO YeTBEPTOi U PHI CTOSIO OBl ITO-TO JIPYTOE,
U BOCIIOJIB30BaThCs 00Jiee KOPOTKUM IabjioHoM «img_ 27 [234]7. jpg». CumBon
BOCKJIUIATEJILHOTO 3HAKA [TO3BOJISET, HAIIPOTUB, 0003HAYUTH JIFOOO0I CUMBOJI KpPO-
Me nepevuciennvir; Hanpumep, «[!_]*.c» coorBercTByeT JI00BIM MMeHaM (aii-
JIOB, UMeIOIUM CyDPUKC «.C», 38 UCKIITOYEHNEM HAYUHAIONINXCH C CUMBOJIA, O/
YEPKUBAHUS.

QurypHble CKOOKHU B I1a0I0HAX 0003HAYAIOT JIIOOYIO 4enouky CUMBOJIOB U3 SIB-
HO II€PEYUCIICHHBIX, CAMHU IIEIIOYKH IIPU 3TOM pa3jielidiorcs 3andaroil. Hampumep,
mabson «*.{jpg,png,gif}» coorBercrByeT BeeM dailaM U3 TEKYIIel TUPEKTO-
pun, umeronuM cyddukcs . jpg, .png uan .gif.

Ecuiu 1m1abioHy He COOTBETCTBYET HU OJIHO uMsi (paiijia, MHTepIpeTa-
TOP OCTaBJISIET I1A0JI0H 0€3 U3MEHEHUIA, TO €CTh IIEPEJIAET CJI0BO BbI3IBAEMOIT
KOMAaH/e, KaK eCJn Obl 3TO CJI0BO BooOIIe He ObLI0 mabsonoM. Vcmoab3oBars 9Ty
BO3MOXKHOCTD CJIEJLYET C OCTOPOXKHOCTHIO; DOJIBITUHCTBO KOMAH/HBIX HHTEPIIPETA-
TOpPOB, OoTJINYHLIX 0T Bourne Shell, Takoit 0cOGeHHOCTH HE UMEIOT.

1.2.8. cTtopusi KOMaH/J 1 aBTOAONKNChIBaHNE UMEH (paiijioB

Hauwunarorue mosb3oBaresin KOMaHHONW CTPOKHA YaCTO IMOJIATAIOT, 9TO KarK-
JIYIO KOMAH/Iy HY»KHO HaIHCATh BPYUIHYIO, OYKBa 3a OYKBOIT; B KOMAH/THBIX UHTEP-
[IpeTaTopax, UCIOJIb30BABIIIXCS JIET COPOK Ha3a/l, BCE TaK U ObLIO, HO T€ BpeMeHa
JIABHO IIPOIILIIH.

st HagaJia, OTMETHUM, 9TO COBPEMEHHbIE KOMAHTHbIE HHTEPIIPETATOPHI YMEIOT
donucwvileamy umena Patinog; 3Ta BO3MOXKHOCTD 33/IHCTBYETC HaXKATHEM KJIABU-
mu Tab. HauaB nucars ums daiina, Bbl MoxkeTe HaxkaTh Tab, u ecyiiu Ha auCKe
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€CTh TOJILKO OJIUH (aill, ©Msi KOTOPOro HAUYMHAETCs ¢ OYKB, yKe BBEJIEHHBIX Ba-
MU, TO €r0 UMsi HHTEPIIPETATOP JOIUIIET 3a Bac. Kcm ke noaxogsmux ¢aitjios
GoJIbIlle OJTHOTO, P HAXKATUU Ha KJABHUIILY Tab HUYEro BUIMMOIO HE IIPOU30U-
JIET, HO BBl MOYKETE TYT Ke Ha’KaTh Ha He€ BTOPOil pa3, U MHTEPIPETATOD BBLIACT
BaM IOJHBIH CHUCOK (DalJIoB, MOAXOMAIINX K BAIllEMy CJIy4Yaio; OPOCUB B3TJIsLT
Ha 9TOT CIHCOK, BbI B OOJIBIIIMHCTBE CJIyYaeB IHOMMETE, CKOJIBKO OYKB BaM emé
HY>KHO HabpaTh, Ipek/ie 9eM CHOBa HaxkaTb Tab. Hekoropble mHTEpHIpeTaTOpPSI
YMEIOT JIONUCHIBATL HE TOJBLKO mMeHa (hailjioB, HO U JAPyrue napaMeTpbl B 3aBU-
CUMOCTH OT KOMAaHJIbI, KOTOPYIO BbI COOpaJIUCh JlaTh. B 1ejoM omHa TOIBKO 3Ta
BO3MOXKHOCTh, HasblBaeMasi asmodonoanenuem (aurit. autocompletion), criocobHa
COKOHOMUTDH BaM OOJIbIIE [TOJIOBUHBI HAXKATUN HA KJIABHUIIIN.

Bropas ymaunasi BO3MOYXKHOCTH HWHTEPIIPETATOPA, HU3PSIHO ODJIErYIAIOIIAST
JKU3HDb T0JIB30BATEI0, COCTOUT B TOM, UTO UHTEPIPETATOD NOMHUM UCTOPUIO
688E0EHHBIT 6AMU KOMGHO, IPDUYEM IIPU 3aBEPINEHUN CeaHca PabOThl OH 3Ty HC-
TOpUIO coxpaHseT B daiijie, TaK UTO Bbl MOXKETE BOCIIOJIB30BATHCSH CBOMMU KO-
MaHIaM{ U Ha CJIeIYIOIUil [1eHb, U depe3 Heae 0. Kean HyXKHas KOMaH1a Obl-
Jia JIJaHa HEJIAaBHO, Bbl MOYXKETE BEPHYTH €€ Ha 9KPaH, I0C/Ie0BATEIbHO HAYKIMAasT
KJIABUIILY «CTPEJIKA BBEPX»; CJAYyUAfHO ITPOCKOUUB HYKHYIO KOMAHJIy IIPU TaKOM
«JIBU2KEHUM BBEPX», MOYKHO BEPHYTHCS O0OPATHO, HAXKAB, UTO BIIOJHE €CTECTBEHHO,
«CTPEJIKY BHI3». JIT0O0yI0 KOMaHy U3 COXPAHEHHOW UCTOPUU BBl MOXKETE OTPEAK-
TUPOBATH, UCIOJIB3Ysl IPUBBITHBIE «CTPEJIKU» BJIEBO M BIPaBo, Kjaapuinu Home,
End u Backspace B ux obbraHoil poJin.

Bcio coxpauH€HHYIO HCTOPHUIO MOXKHO IIPOCMOTPETDb, HUCIOJIb3Ys KOMAaHILY
history, B OoJILIIMHCTBE CaydaeB eé yjiodHee Oy/ieT coueTaTs ¢ mneil/iKepoM less,
TO eCTh JaTh KoMaHay history | less. 37ech BBl yBUIUTE, UTO KaXKIas U3 3a-
IMIOMHEHHBIX WHTEPIIPETATOPOM KOMAHJ] CHAOXKEHA HOMEPOM; BbI MOXKETE IIOBTO-
pUTDH JIFOOYIO U3 CTApbIX KOMAHJ, 3Has €6 HOMED, UCIOIb3ys BOCK/IUIATEIbHBIN
3HaK; HAITpuUMep, ! 137 BBIIOJHUT KOMAHLY, COXPAHEHHYIO B UICTOPUU TI0JT HOMEPOM
137. Ormerum, 910 «!!» 0bO3HATAET NOCAEIHION 66EIEHHYI KOMAHIY, a «!:0»,
«V:1» U T.JI.— OTJEJbHBIE CJIOBa M3 HEE; OTIEJIbHOE CJIOBO MOXKHO U3BJIEUb HE
TOJILKO U3 IOCJeIHel KOMaHIbl — HampuMmep, !137:2 obo3Hadaer BTOPOE CJIOBO
13 KOMaHIbl ¢ HOMepoM 137; «!abcy» 0003HAYAET MOCIIEIHIOI KOMAHTY, HAUNHAB-
HIYIOCS CO CTPOKM abc, U 3/1eCh TOXKE MOYKHO U3BJIEKATDH OTJIEJILHBIE CJIOBA.

Hakomer, B mcTopun MOKHO BBITIOJTHUTD ITOUCK IO MTOACTPOKe. JIjist 9T0T0 Ha-
xkmMute Ctrl-R (oT ciioBa reverse) m HaumHalTe BBOJUTH BAILy MOACTPOKY. Ilo
Mepe TOro Kak BbI Oyiere HabuparTh OYKBbLI, HHTEPIPETATOP OYIeT HAXOIUTH BCE
boJiee u Gojiee cTapble KOMaHJIbI, coIepKalue HabpaHHYIO TOJCTPOKY. Eciu Ha-
xkarb Ctrl-R cHoBa, BbI nostyunre caedyrouyyto (To ectb emié Gosiee crapyro) Ko-
MaHJLy, COJIEPKAIILYIO MY e CAMYIO TIOICTPOKY.

Ecin tipu pelak TMpoBaHUM KOMAHJIbI, TIOUCKE B UCTOPUU U T.II. BbI 3allyTa-
JINCh, MOYXKHO B JIIODOH MOMEHT COPOCUTH BBOJMMYIO CTPOKY, HaxkaB Ctrl-C; sro
ropaszio ObICTpee, YeM, HAIIPUMED, VIAJIATH BCE BBEJIEHHBIE CUMBOJIbI, HACTONYINBO
HasknMmas Ha Backspace.
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HavyaB akTuBHO HCIIOIB30BATH MEPEUYUCTIEHHBIE 3JECh CPEJICTBA, BbI BCKOPE
ybeInTeCh, ITO Ballll TPY/I03aTPaThl Ha, HAOOP KOMAHI COKPATUJIUCH 110 MEHbIIEH
Mepe pa3 B ABajiarTh. Hu B Koem ciiyuae He IpeHeOperaiite 3TUMU BO3MOXKHO-
crsvu! Ha mx ocBoenme y Bac yiaET MUHYT NATH, & COKOHOMJIEHHOE BpeMst 6y1eT
HUCYUCJIATHCS COTHAMU YacOB.

1.2.9. YupasJiieHue BBIIIOJIHEHHEM 3a1aY4

Jlajieko He Bce KOMAH bl UCIOJIHSIIOTCST MI'HOBEHHO, KaK 3TO JEJIaJd B HAINAX
npumepax pwd, cd u 1s; qacto Tpedyercsi COOOIUTH 3aIyIIIEHHON TporpaMMe, ITo
[opa 3aKaHIMBATh PAbOTY, & €CJIU OHA HE MOHUMAET H0-XOPOIIEMYy — IMPEKPATUTD
€€ BBIIOJIHEHUE TPUHYIUTEHHO.

[TepBoe, uTO HyKHO TOMHHTDL Ipu pabore B KoMamHHOH cTpoke Unix — 310
YTO MHOI'HE IPOIPAMMBI [OPa3yMeBaloT YTeHUe JIAHHBIX C KJIABUATYDPbI (TOBOpSI
CTpOXKe, «U3 II0TOKA CTAHJAPTHOIO BBOJA») JIO TEX IOP, OKA TaM He BOBHUKHET
cumyauus KoHua Patiaa. C 5TUM MOMEHTOM y HAUUHAIOIINX YACTO BOSHUKAIOT
OIIpEJIeJIEHHBIE CJIOYKHOCTU: KaK MOXKET KOHUMTLCs hail, Oosiee-MeHee TTOHATHO,
HO KaK TO YK€ CaMoe MOXKET Mpous3oiiTu ¢ xaasuamypoti?! Ho wa camom mene
Hudero cjaoxkuoro Tyt Her. B OC Unix ucnosib3yercst 0000IIEHHBIN TEPMUH «IIOTOK
JIAHHBIX», KOTOPBII MOXKET O3HAYATh KakK dTeHue u3 dailjia, TaK U BBOJ JAHHBIX
C KJIABUATYPBI, WJIK €IE OTKYIa-HUOY/Ib; MOAPOOHBLIN pa3roBop o0 3TOM y HAC
Brepeu. OpunM n3 GYHIAMEHTATLHBIX CBOMCTB TOTOKA JAHHBIX SIBJISIETCST €T0
CIOCOOHOCTD 3GKAHYUBAMBCA.

EctecTBenno, kaaBuaTypa cama 1o cebe «KOHIUTbCS» HE MOXKET, HO II0JIb30Ba-
TeJIb, BBOISIINI TaHHBIE, IMEET IOJIHOE IIPABO PEIIUTh, UTO OH YK€ BBEJ BCE, UTO
xores1. YTobbl coobImUTh 06 9TOM AKTHBHON Hporpamme (TO €CTh TOH Hporpam-
Me, KOTOpasi B JIAHHBIl MOMEHT duTaeT HH(MOPMAIIUIO, BBOIAUMYIO ¢ KJIaBHATYPbI),
HY>KHO Ha)KaTb KOMOWHAIUIO Kjapuill Ctrl-D; mpu 3TOM OllepalioOHHAs CUCTEMA
(ecsim OBITH TOYHBIM, JpaiiBep TEPMHUHAJA) YCTPOUT B COOTBETCTBYIOIIEM MTOTOKE
BBOJIa CHUTYAIMIO «KOHeI| (hailiay, n XOTd Hallla KJABUATYpPa BpOjie Obl HUKYIA
He Jiejiach, akKTUBHAS IIPOrpaMma OyIeT TOYHO 3HATH, YTO €€ BXOJHOU MOTOK MH-
dopmanuu nccak. Mexk iy TpounM, KOMaHIHBI HHTEPIPETATOD, KOTOPBIN BEJIET
C HaMU JUAJIOT, TOYKE KOPPEKTHO 00pabaThIiBaeT CUTYaIUIoO KOHIa (aiiia, TaK 9To
€CJIn BBl XOTUTE 3aBEPIIUTh CeaHC PabOThI B OIHOM U3 OKOH C KOMAaHIHOM CTpO-
Koit, HanboJiee KOPPEKTHBIN U IIPU 9TOM OBICTPBIH CII0COO cliesIaTh 9TO — HaXKaTh
Ctrl-D; oTMeTHM 3a0/HO, 9TO 3aKPhIBATH OKHO TEPMUHAJIA CPEJICTBAMUA OKOHHOTO
MeHeJzKepa, (BCAKUMU J1a0JI-KJIMKAME UJIM Y9€Pe3 MEHIONIKH) — HAIPOTHB, CIIOCO0
CaMblil HeKOppexmHbiil, MOCTYIATh TAK ¢ TEPMUHAJIAMU HU B KOEM CJIydae He CJie-
JIYET, TIOCKOJIbKY BBITIOJIHABIIAECS B TEPMUHAJIE ITPOIPAMMBI [IPU 3TOM BOOOIIE-TO
MOT'YT HUKY/Ia HEe UCUE3HYTh.

YMeHre UMUTHPOBATH Ha KJIaBUATypE CUTYAIMIO «KOHell dailias eme He pa3
moTpebyeTcs HaAM B JaJIbHEHIIEM, TaK 4YTO 3allOMHHUTE: «KOHeIll daiijga» Ha
KJIaBUaType uMuTupyercd HakartueMm Ctrl-D.
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Koneuno, akTuBHas mporpaMma COBEPIIEHHO He 00s3aHA 3aBepIIaThCsS IPU
obHapyKeHuu KoHIa (aitjia; 6OJIbIIe TOro, OHA MOYXKET BOOOIIE HE YNTATh HUIETO
U3 CBOEro CTAHIAPTHOrO MOTOKA BBOJA, TAK UTO O HACTYIJIEHUU B HEM CUTYAITIN
KOHIIa dailia mpocTo He y3HaeT. B KOHIE KOHIIOB, IIPOrPAMMAa MOYXKET IIPOCTO «3a-
BUCHYTB» U3-3a KaKOW-HUOYIb OImuOKu. Bo Bcex Mogo0HbIX C/Iydassx HyKHO 3HATD,
KaK IPeKpaTHUTh BHITIOJHEHNE TPOTPAMMBI, He JTOKUIASICH, KOT/Ia OHA 3aKOHTUTCSI
cama.

[Ipocreiimuit u Hanbojee OOMENPUHATDHIN CIIOCOD TPUHYIUTEIHLHOTO 3aBepIiie-
HUsI aKTUBHOHN IpOrpaMMbl — 3TO HakaTue KoMmOuuaruu Ctrl-C; B OOJIBLIITUHCTBE
cIydaeB 3To moMoxkeT. K coxkasiennio, ObIBaeT u Tak, uro or Ctrl-C me nabiiro-
JlaeTcst HUKAKoro sddekTa; B 3TOM CJIydae MOXKHO MonpoboBarh HaxkaTh Ctrl-\,
B HEKOTOPBIX CIyYasdX aKTHUBHYIO MPOTPAMMY 3TO BCE-TAKW OCTAHOBHUT, HO ITOCTIE
9TOro (B 3aBHCHMOCTH OT HACTPOEK CHCTEMbI) B TEKYIIEM KaTaJore MOXKeT IO-
ABUTHCs aitn ¢ umenem core (B cucreme FreeBSD — daiin ¢ cyddukcom . core),
KOTOPBIIl CTOUT YIAIUTH CPa3y Ke, KaK TOJIBKO BBl €r0 YBUIEIN — OH 3aHUMAeT
JIOBOJIHO MHOT'O MECTa U IIPU 9TOM JIJI BAC IIOKa COBEPIIEHHO OECII0/Ie3€H.

Yero TouHO HE cJjemayeT AejaTh — 3TO HCIOJIb30BaTh KoMOmHamio Ctrl-Z
JIO TeX TIOp, MOKA BBI He MOiiMETe, UTO OHa B JAelicTBuTesibHOCTH Jiejiaer B OC
Unix. 9TOT BOIIPOC MBI TOJIPOOHO OOCYIUM UyTh O3KeE.

I—Ipe»(p,e HEM nepexoanTb K MNCNOJIb30BAaHUIO LKTAXKENOM apTunnnepnn>», cnegyert eu_l,e
BCMOMHUTb, YTO TEPMUHAJbI OOBIYHO MO3BOAIOT BPEMEHHO OCTAHAB/MBATL BbIBOA (4TOObI,
HanpunMep, ycneTb Nnpo4nTaTh Hy)KHbIVI cbparMeHT TEKCTA N HE NaTb €MY KNPOKPYTUTLCA>» 3a
npegenbl 3kpaHa). Takas «nay3a» BkItoHaeTcs koMbuHaumeldi Ctrl-S, a BbikAtOYaeTcs —
HaxkaTnem Ctrl-Q. Hauumnatowme onepatopbl Unix, npuBbiKiuMe K KOMOMHALMSIM KAaBULW B
rpacpuyeckux nHTepdeiicax, 4acto HaxxumatoT Ctrl-S caydalivo (nbiTasicb, HanpuMep, co-
XpaHUTb haiin B pefakTope TEKCTOB 1 3abbiB, 4To 3aeck He Windows). Ecnin Bam kaxetcs,
4TO Baw TepMuHaa be3HagéXHO 3aBUC, HA BCSKUI Cyyain nonpobyilitTe HaxaTe Ctrl-Q: aTo
MOMOXET, EC/IN NMPUYNHON «3aBUCAHMSI» CTana Cy4aliHO HaXkaTasi «May3ay», a B OCTajIbHbIX
CNlyHasaX HU4Yero naoxoro BCE PaBHO HE CNy4UTCA.

Haunnarormue mosb3oparesn Unix 9acTo JIe1al0T eIé OJIHY XapaKTEPHYIO
OmMOKY — He 3Hasl, KaK CIPABUTHCSI C IPOTPAMMOil, 3aIlyIIEHHO! B OKHE TepMUHA-
Jia, OHH IIOIPOCTY 3aKPhIBAIOT CaMO OKHO, HAIIPUMED, JBAXKJIbI IMEJIKHYB MBIIIKOM
«rae ciremyeTs. Takast cTpaTeruss CpOJHU 3aCOBBIBAHUIO TOJIOBBI B TIECOK: 3aBUC-
el TporpaMMbl OOJIbIIIE HE BUJIHO, HO 9TO HE 3HAYHT, YTO OHa mcuessa. Hampo-
THB, €CJIA HE IMOMOIVIA IMITATHBIC METOABI, TO V2K 3aKPbITHE TEPMUHAJIBHOI'O OKHA
He TOMOXKeT TeM 0oJiee: 3allyllleHHas 3aJiada IIPOJ0JIKAET PaboTaTh, IIPU STOM
OHa MOXKET BIIYCTYIO PacXoJ0BaThb IIPOIIECCOPHOE BPeEMSI, MaMsITh, & B HEKOTOPBIX
CIydasgxX U emié 4To-HuOy b HATBOPUTD.

Ecnu vau Ctrl-C, uu Ctrl-\, uu Ctrl-Q He IOMOIVIN, TO JJIsl IPUHYIUTETHLHOIO
3aBepIIeHrs] 3a[a4U IPUJIETCs pa3obpaThest (X0Tsi Obl KPATKO) C HOHATUEM TPO-
yecca u TeM, KakK ¢ IporeccaMmu obpaiarbes. B camMom mepBoM mpubIMKeHnn
«IIPOIEeCC» — 3TO MPOrpaMMa, KOTOpasd 3allyllleHa W B HACTOAIUNA MOMEHT BbI-
[IOJTHSIETCH B CHCTEMe; HHAYE TOBOPs, KOIJIa BbI 3allyCKaeTe JII0OYIO IporpaMMmy, B
CHACTeMe TOABJIAETCH MPOIECC, & KOTa IPOrpaMMa 3aKaHINBACTCHA, COOTBETCTBY-
IOIIHIA TIporiecc ucuesaer (3aBepinaercs). Ha camMoM jiesie BCE HECKOJIBKO CJIOXKHEe,
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HAIIpUMeED, 3allyIlleHHas BaMU IIPOIPaMMa MOXKET 110 CBOEMY YCMOTPEHUIO IIOPO-
JIUTH €I1€ HECKOJIBKO IIPOIECCOB U T. JI.; BCE 3TO OyIeT 00CY K IAThCs, KOTIA TPUJIET
mopa. Iloka wac BosiHyeT Bompoc cyrybo mparMaTudecKuil: ecjii Mbl 3aIlyCTUIIN
IIpOrpaMMy, B pe3yJibTaTe 4ero B CUCTeMe BO3HUK IIPOIecC, TO KaK 3TOT IIPOIECC
HafTU U YHUYTOXKUTD!

OTMmernM cpa3y 2Ke, 9TO BCe MPOIECCHl UMEIOT B CHCTEME CBOW YHUKAJIbHDIE
HOMepa, OJIarogapsi KOTOPbIM UX MOXKHO Pas3jndarb MexKay coboit. Crnmcok mpo-
IIECCOB, BBIIOJTHSIIONINXCS B HACTOSAIINH MOMEHT, MOXKHO TIOJIyYUTh KOMAaHJ/IOU pS:

avst@host:~$ ps

PID TTY TIME CMD
2199 pts/5 00:00:00 bash
2241 pts/5 00:00:00 ps

Kak Bumno, KOMaH/1a O YMOJYAHUIO BBIJAET TOJBLKO CIUCOK ITPOIECCOB, 3aIly-
IEHHBIX B JIAHHOM KOHKDPETHOM ceaHce paboTbl. K coxkasieHuto, g Jrarm KoMaH bl
PS OY€Hb CUJIHLHO OTJINYAIOTCS B 3aBHCUMOCTHU OT Bepcu (B gacTHoCTH, 11j1st *BSD
n Linux). 3a noxpobHoit nHboOpMalueii ciemryer obpamarbes K JTOKYMEHTAINH
o gannoit koukpernoit OC; 3/1ech MBI OI'DAHUYUMCS 3aMeYaHUeM, YTO KOMAaHJIa
«PS ax» BBIJACT CIHCOK BCeX CYILIEeCTBYIOIIUX IIPOIECCOB, a KOMaHJa «pPS axu»
JIOTIOJTHATEIBHO TIOKAXKeT HHMOPMAIIIIO O BJIaJIe/IbIAX IIPOIECCOB! .

B mexkoTOphIX Cilydasx MOXKET 0Ka3aThCs ITOJIE3HOH mporpaMma top, pabora-
forast nHTepakTuBHO. OHA BBIIAET Ha 9KPAH CIUCOK HanbOoJIee aKTUBHBIX [TPOTIEC-
cOB, OOHOBJISISA €0 OJINH Pa3 B CEKYHTY. YTOOBI BBINTH U3 IPOrPAMMBI top, HYKHO
BBecTU OYKBY g.

CHSATb TPOIECC MOXKHO C MOMOIIBIO TAK HA3BIBAEMOIO CU2HAAG; 3aMETHM,
HMEHHO 3TO HPOUCXOJUT IPU HAXKATUUKU YIOMUHABIIUXCS BbIIEe KOMOUHAIIMIT
Ctrl-C m Ctrl-\, curHaJjbl IpOIECCY IIPU ITOM IOCHUIAET JIpaiiBep TepMUHAJIA.
Kaxkiprit curnas numeer cBoii HOMep, Ha3BaHNUE U HEKYIO IIPEJIONPEJIEJIEHHYIO POJIb;
0OJIBITIE TTPO CUTHAJIBI HUYIETr'0 TOJKOM CKA3aTh HeJIb3sl, MOHSITHEe «OTIPABKU IIPO-
[IeCCYy CUTHAJIA» HEBO3MOXKHO IOSICHUTDL, HE Bjie3as B JeOPH, HO HaM 3TO ceifvac
He Tpebyerca. JlocTaTovuHo 3HATH, BO-TIEPBBIX, UTO IIPOIECCY MOXKHO OTIPABUTD
CHUTHAJI C 33 JIJAHHBIM HOMEPOM (UJTH UMEHEM ); BO-BTOPBIX, UTO MPOIECC MOXKET CaM
PEelIuTh, KaK PearupoBaTh Ha OOJIBITUHCTBO CUTHAJIOB, B TOM WHCJIE HE PEArupo-
BaTh HA HUX BOODINE HUKAK; U B-TPETHUX, UYTO CYIIECTBYIOT TaAKUE CUTHAJIBI, HAJT
KOTOPBIMU IIPOIIECCHI HE BJIACTHBI; 9TO MO3BOJISIET YOUTDH IIPOIECC HABEPHSKA.

Kombunaruu Ctrl-C u Ctrl-\ oTHpaBjSiOT AKTUBHOMY IIPOIECCY COOTBET-
crBenHo curaasibl SIGINT u SIGQUIT (/15T HATVISITHOCTH OTMETHM, YTO OHH UMEIOT
HoMepa 2 1 3, HO IIOMHHUTH 3TO HE Hy}KHo). OO6BIYHO 00 3TUX CUrHAJIA IPUBOIST K
HeMeJICHHOMY 3aBepIICHUIO IIPOIecca; €CId 3TOI0 He IIPOU3O0IILIIO — CKOpee BCero,
Balll IIPOIIEeCC UX <«IIepexBaTuWJjI» MU IJid €ro CHATUA HpI/I,ZLéTCﬂ IIPUMEHUTH HEIlepe-
xBaTbiBaeMblil curaayg SIGKILL (Ne9). OrmnpaBuTh pOIECCy POU3BOJIbHBINA CHUT-
HaJI TI03BOJIAET KoMaHJa kill, HO Opexje 4eM e€ NPUMEHSATh, Hy?KHO Y3HATb

219310 Bepro mast OC Linux u FreeBSD. B apyrux OC, manpumep B SunOS /Solaris, xiroun
KOMAaH/bI PS UMEIOT COBEPIIIEHHO MHOM CMBICII.
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HOMeEp MPOIECCa, KOTOPBI MBI XOTUM YHUUTOXKUTL. Jlj1s 3TOro 0O6BIMHO OTKPLI-
BAIOT €IIE€ OJIHO OKHO TePMUHAJIA U B HEM JIAIOT KOMaH/Iy PS ax; B IOSBUBIIEMCS
cuucke OyJIyT MOKa3aHbl KaK HOMEPa IMPOIECCOB, TAK U UX KOMAHIHBIE CTPOKH,
9T0 OOBIYHO ITO3BOJISIET Y3HATH HOMED HY2KHOTrO HaM mporiecca. Hamnpumep, ecin
Bbl HAIIMCAJIU IIPOI'PAMMy Prog, 3allyCTU/IN €€, a OHa TaK KadeCTBEHHO 3aBHCJIA,
9TO HE [OMOraloT HUKaKne KOMOMHAIINU, TO B BblJade KOMaH/bl ps ax OJimKke K
KOHITY BBbI, CKOpee BCero, HaiiJiéTe IPUMEPHO TaKyIO CTPOKY:

2763 pts/6 R+ 0:06 ./prog

Omno3HaTh HYXKHYIO CTPOKY CJIEeIyeT 10 MMEHH IIPOrpaMMbI (B JaHHOM CJIydvae
./prog), a HoMep HpoIecca MOCMOTPETh B HaYaJIe CTPOKH (371eCh 310 2763). 3Has
3TOT HOMeEP, Mbl MOXKeM IIPUMEHUTh KOMaHay kill, HO cjieqyeT HOMHUTb, YTO IO
YMOJIYaHHIO OHA OTIIPABJISeT yKa3aHHOMY mporieccy curaas SIGTERM (Ne15), ko-
TOPBII TOXKE MOXKET OBITh IIepexXBadeH MPOIECCOM. 3aJaTh JIPYToil CUTHAJ MOXKHO
b0 1o HOMepy, b0 mo HazBauuio (TERM, KILL, INT u T.1.). Cienytomue aBe
KOMAH/IbI 9KBUBAJIEHTHDI; 00€ OTIPaB/IsaioT mporeccy 2763 curaag SIGKILL:

kill -9 2763
kill -KILL 2763

O4yeHb peaKo NPoLECC He NCYE3aeT faXke MOC/e 3TOro. Tak MOXKET NpPOU30iTM TONBKO B ABYX
cnyyasix. Bo-nepebix, 3To MOXeT ObITb Tak Ha3bIBAEMBbIA NPOLLECC-30MOU, KOTOPLIA HAa CaMOM
[eNe y>Ke 3aBEPLUMNIICS, HO OCTAETCs B CUCTEME, MOCKOJIbKY €ro HEMOCPELCTBEHHbI NPefoK —
TOT, KTO €ro 3anycTuj — MOYEMY-TO HE TOPONUTCS 3aTpeboBaThb y ONepauuoHHOR CUCTEMbI
nHdopmauuo 06 0bCTosTeNbCTBAX 3aBepLUEHNS] CBOEro MOTOMKa. 30Mbu ybuTth Henbss —
OH Y>XX& N TakK MEpTBbl, MOMOYb TYT MOXET Pa3Be YTO YHUYTOXKEHUWe ero npeaka, Toraa
MCYe3HeT n cam 30mbu. Brnpoyem, 30mMbu He noTpebnsieT pecypcoB CUCTEMbI, OH TOJIBKO
3aHNMaEeT MeCTo B Tabsimue NpoLEcCoB, YTO HEMPUATHO, HO HE OYeHb CTPALLHO.

Bropas cutyaums ropasgo xyxe. [pouecc Mor BbINONHWTL CUCTEMHbI BbI3OB, TO €CTb
0bpaTNTLCS K ONEpaLMOHHOR CUCTEME 33 KAaKOW-TO YC/Yroii, B XOAE BbINOJHEHUS KOTOPOI Cun-
CTeMa nepesesnia ero B COCTOSIHNE K HEMPEPLIBAEMOr0 CHa», B KOTOPOM OH 1 ocTancs. ObbiuHo
CUCTEMA NMEPEBOAUT MPOLLECCHI B TAKOE COCTOSIHME HA AOJIN CEKYHJbI; €CAN MPOLECC OCTaCs
B TaKOM BUAE HAafOAro — B DOMLLIMHCTBE C/IyHaeB 3TO O3HAYaeT Cepbé3Hble NpobieMbl C
BaLUMM KOMMBLIOTEPOM, HaNpuMep, ncropyenHsiii (busnyeckn!) anck. 3aeck, K coxaneHuto,
HE MOMOXXET BOODOLLE HNYEro; NPUHYANTENBHO BLIBECTU MPOLLECC U3 TAKOrO COCTOSIHUS HEBO3-
MOXHO. Brnpouem, ecnu y Bac Hauyan «cCbinaTbCsA» AWUCK, CKOpPee BCEro BaM AOJKHO ObiTb
y>e He [0 NpPOLECcCOoB.

B coBpemeHHbIX yCNOBMSIX BOrHaTb MPOLECC B 3TO COCTOSIHUE MOXHO, HE AOXKWAA-
SICb CepbE3HbIX anmnapaTHbIX MNpobneM: [OCTAaTOYHO, HaMpuMep, BOTKHYTb B KOMMbIOTEp
hnew-6penok, HavaTb KONMPOBATL Ha Hero bonbLwoi alin, nocne Yero HPeNoK BbIAEPHYTD,
He pa3moHTupysi. CKopee BCEro, nNpouecc, KONUpoBaBLLKii halis, NOC/iIe STOro OKaXKETCs Kak
pa3 B HenpepbiBaeMoM cHe. Boobuye-To BbigéprusaTth n3 KOMMNbiOTEPa (hreLlky, KOTopasi Ha-
XOAUTCS B aKTUBHOI paboTe — 3To KpaiiHe HeyJaYHash naesi, HO 3TO XOTs Obl HE Tak CTPaLUHO,
KakK YMUPAIOLLUIA XKECTKNIA ANCK.

V3HaTb, Kakas U3 ABYX CUTyauuii MMEeT MEeCTO, MOXKHO U3 Bblgayn BCE TOU >Xe& KOMaH-
abl ps ax. [Npouecc-30mMbu oTmevaetcs byksoii Z B ctonbue STAT n cnosom «defuncty B
cTonbue KOMaHAHON CTPOKM, NPUMEPHO TaK:
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3159 pts/6 Z+ 0:00 [prog] <defunct>
Mpouecc B COCTOSAHNM «HEMPEPLIBAEMOrO CHa» MOXHO OTAU4UTL no bykse D B none STAT:
4711 pts/6 D 0:01 badblocks /dev/sdcl

Ecnn kakoli-Hubyab NMpoLecc HaxoauTCsl B TaKOM COCTOSIHUN XOTSt Bbl HECKOJIbKO CEKYHI —
3TO NOBOJ MPOBEPUTb, BCE JIN XOPOLLO C BALUNM KOMMbIOTEPOM.

1.2.10. Boinmosinenune B (pOHOBOM pe>KHMe

HexkoTopsle mporpaMMbl BBITIOHSIIOTCS B T€UEHNE JJIATEIBHOTO BPEMEHHU, TIPHU
3TOM He TPeOysi B3aMMOJIEHCTBHS C IOJIb30BATEIEM Yepe3 CTaHIapTHBIE ITOTOKHU
BBOJIa/BbIBOJIa. BO BpeMsi BBINOJHEHNs] TAKUX IIPOIPAMM YI00HO UMETh BO3MOK-
HOCTH IIPOJOJIZKATH JIaBaTh KOMAHIbl KOMAHIHOMY HHTEPIPETATOPY, 9TOOLI He
TPaATUTh BpeMd.

JomycruMm, HaM moTpeboBaI0Ch OOHOBUTE 0a3y JAHHBIX /IS KOMaHIbl locate,
KOTOpasl MO3BOJIsIeT HAXOAUTh (bailyibl B cHCTeMe II0 JacTh mMmeHn. B Hopme 3Ta
0a3a JAHHBIX OOHOBJISIETCS ABTOMATUIECKN, HO OOBIYHO 3TO IMIPOUCXOIUT B HOUHOE
BpeMs, a €CJIM Mbl TPUBBIKJIN BBIKJIIOUATH HAIll KOMIIBIOTED Ha HOYb, TO JaHHBIE,
HCIIOJIb3yeMbIe IIporpaMMoil locate, MoryT uspsiino ycrapersb. OOHOBJIEHHE Jieia-
ercd KoMan 1ol updatedb, BbIlIOIHEHNE KOTOPOIT MOXKET 3aHATH HECKOJIbKO MUHYT.
2Knars eé okoH9aHnsa HaM Obl HE XOTEJI0Ch, IIOCKOJIBKY 9TH HECKOJIHLKO MUHYT MbI
MoIJIH ObI, HaIlpUMepP, UCIIOJIb30BaTh JJjisd Habopa TeKCTa B pemakTope. UToObl 3a-
IIyCTUTb KOMaHIy B (GPOHOBOM pPEXKHMME, K Hell cJieIyeT B KOHIIE IIPUITICATH CUMBOJI
&, HaIIpuMep:

avst@host:~$ updatedb &
[1] 2437

B orBer Ha Hally KOMaHIy CHCTeMa COODINAET, UTO 3aJaHKe 3aIlyIIeHO B (POHO-
BOM pexKmuMe B KadecTBe (poHOBOM 3amaqun Nel, mpuaéMm HOMEp 3aIlyIeHHOrO IIPo-
mecca — 2437. Texymuil CIMCOK BBIMIOHSIEMBIX (POHOBBIX 33189 MOYKHO Y3HATh
KOMaHI0i jobs:

avst@host:~$ jobs
[1]+ Running updatedb &

ITocse 3aBepIiennst 3a1a91 KOMaHIHBIM HHTEpIpeTaTOp HaM 00 3TOM coobmuT. B
cJIydae YCHEITHOTO 3aBepIleHus coo0IeHne OyIeT BhITVISIeTh TaK:

[1]+ Done updatedb &

Ecnu ke mporpamma mnpu 3aBepIiieHHN COOOIIU/IA OIEPAIMOHHON cHucTeMe, 9To
HE CUUTAET CBOE BBINOJIHEHUE yCIenHbiM (¢ updatedb Takoe ciyvaercs: PeJKo, ¢
JIDYIEMU [IPOrpaMMaMe — ropasJio jalle), coobiienne Oy1eT uMerb JApyroi BH/I:
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[11+ Exit 1 updatedb &

Haxkomerr, eciin ¢OHOBBII IIPOIECC CHATH CUTHAJIOM, COODIIeHne OyIeT MPUMEPHO
rTakuM (juist curaassa SIGTERM):

[1]+ Terminated updatedb &

[Tpu oTupaB/ieHNE CUTHAJIOB IIPOIECCAM, SBJIAIOMIIMCS (DOHOBBIMU 33 aaMU JaH-
HOT'O KOHKPETHOI'O 3K3eMIIJIsIpa KOMaH/IHOI'O NHTepIIpeTaTopa, MOXKHO CChIJIaTbhCHA
HA HOMEpA IIPOIECCOB 110 HOMepaM (DOHOBBIX 3aJad, J00aBJisisi K HOMEDPY CHMBOJI
«%». Tax, komanmga «kill %2» ormpasut curHaia SIGTERM BTopoii ¢dpoHOBOI 3a-
nadge. CuMBos «%» 0e3 yKaszaHus HOMepa 0DO3HAYaeT IOCJIEIHIO U3 (POHOBLIX
3a/1a4d.

Ecnu 3agaga y»ke 3amyinera He B (POHOBOM PeXKUMe U HaM HE XOUEeTCs YKIaTh
€6 3aBepIeHnsI, Mbl MOYKEM CeIaTh OOBIMHYIO 3aaa9y (oHoBoit. st sToro cie-
ayer HaxkaThb Ctrl-Z, B pe3y/jabTaTe Uero BBIINOJHEHHE TeKyIei 3ajadn OymeT
[IPUOCTAHOBJIEHO. 3aTeM € MOMOIIBIO KOMAH/BI bg (0T aHrmiickoro background —
<<C1)OH>>) IPUOCTAHOBJIEHHYIO 33a/1a9y MO2KHO CHOBa IIOCTaBUTH Ha BBIIIOJJIHEHUE,
HO yKe B (POHOBOM pexkume. TakzKe BO3MOXKHO CJeJIaTh TeKyled (T.e. Takoii,
OKOHYAHUsI KOTOPOI OXKUJIaeT KOMAHJIHBI MHTEPIPETaTop) 00y u3 (hOHOBBIX
U [IPUOCTAHOBJIEHHBIX 3aJ1a4. DTO Jejaercs Komanoit £g (foreground — «uepen-
HUM IIJTaH» ).

ITomuauTe: KOMOUHaIUst Ctrl-Z He yOMBaeT akTUBHYIO 3a4a4y, a JHUIIb
BPEMEHHO ITPUOCTAHABJIMBAET €€ BBINOJIHEHUE. JTO OCODEHHO BAXKHO JIJIs
TeX, KTO MPUBBIK K paboTe ¢ «KOHCOJbHBIMU» Tporpammamu B Windows; Tam
9Ta KOMOWHAIMS UMeeT COBEPIITEHHO WHON CMBIC. KCu BbI NIPUBBIKIA K HEl —
3HAYUT, IIOPpa OTBBIKATDL.

OrMmeTnM, 9TO BOZMOXKHOCTU (POHOBOI'O UCIIOJIHEHUsT OCOOEHHO ITOJIE3HBI IIPU
3allycKe OKOHHBIX IPUJIOXKeHuit — web-Opaysepa, pelakTopa TEeKCTOB, paboTaio-
[IEro B OTJEJBHOM OKHE (HAIPUMED, geany) WM IPOCTO JPYroro SK3eMILIsSpa
Xterm. 3allycTHB Ha HCIOJHEHHE TaKylo IPOrpaMMy, Mbl, KaK IIPaBHJIO, COBEp-
IIIEHHO He XOTUM, 9TOOBI HAIll KOMAHIHBLI MHTEPIIPETATOP KA €€ 3aBepIIeHMs],
He IPUHUMAsI OT HAC HOBBIX KOMAHI.

1.2.11. IlepenanpaBJsieHrEe IMTOTOKOB BBO/1a-BbIBOIA

B cucremax cemeticrBa Unix 3amyiieHHBIE MPOrpaMMbl OOIAIOTCS C BHEIII-
HUM MHPOM Yepe3 TaK Ha3bIBAEMbIE MOMOKU 6800a-68bl800a; KAXKJBI TaKOi
[OTOK MO3BOJISIET TI0JIyYaTh U3BHE (BBOJUTB) WUJIM, HAODOPOT, IE€PEABATH BOBHE
(BBIBOIIUTD) MOCJIEIOBATEIBHOCTD 0AITOB, IPUIEM 9TH GAfTHl MOI'YT MIOCTYNATDH C
KJIABHATYPHI, U3 (aiiia, n3 KaHaja CBSI3W C JAPYroil mporpaMMoii, OT almmapaTHO-
0 yCTPOHCTBa MJIM OT HapPTHEPA 110 B3aUMOJICHCTBUAIO YePe3 KOMIIBIOTEPHYIO CETh;
TOYHO TaK K€ OHU MOT'YT BBIBOAUTHLCA Ha 9KpPaH, B (1)&171.}1 Ha JHUCKE, B KaHaJl CBA3M,
lepegaBaThbcd alllapaTHOMy YCTPOUCTBY MJIM YXOAUTDH Yepe3 KOMIILIOTEPHYIO CeTh
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Tabauna 1.2. [Ipumeps! nepeHamnpaB/ieHnii BBOJIA-BbIBOJIA

cmdl > filel 3alycTUTh nporpamMmy cmdl, HalpaBWB €€ BBIBOJL B
daiin filel; ectu daits cyrecTByeT, OH OyIeT mepe-
3aIrcaH C HyJls, eCJIH He CyIIecTByeT — OyJleT co3/1aH
cmdl >> filel 3aIyCcTUTh TporpaMmy cmdl, gonucas e€ BBIBOJI B KO-
uer, daiita filel; ecau ¢aiia He CyIecTByeT, OH
OyzeT co3an

cmd2 < file2 3allyCTUTh IIporpaMMy cmd2, mojaB eil COJepzKUMOe

daiina file2 B KadeCTBE CTAHIAPTHOTO BBOJA; €CJIN
daiia He CyIeCTBYeT, TPOU30HIET OMNOKA
cmd3 > filel < file2 3allyCTUTh IIporpaMMy cmd3, IepeHallpaBUB KaK

BBO/I, TaK U BBIBO/L

cmdl | cmd2 3allyCTUTh OJHOBPEMEHHO IporpaMMbl cmdl m cmd?2,
NOJAaB JAaHHBIE CO CTaHJAPTHOI'O BBIBOJA IIEPBOHM Ha
CTaHJAPTHBI BBOJ, BTOPOi (Tak HA3BIBAEMBIH KOH-

setiep)

cmd4 2> errfile HaIPaBUTb IIOTOK COOOIIeHmit 00 ommbKkax B dailia
errfile

cmd5 2>&1 | cmd6 00bEIMHUTD TIOTOKH CTAHIAPTHOTO BBHIBOJIA U JTUATHO-

CTUKU IIporpaMMbl cmd5 1M HalpaBUTb Ha CTAHIAPT-
HBI BBOJ, IIpOorpaMMbl cmd6

Ha Jpyryo MammHy. [Iporpamma MOXKeT OJHOBPEMEHHO paboTaThb ¢ HECKOJIbKU-
MU IIOTOKAMHU BBOJIa-BbIBOJIA, PA3/INYas UX [0 HOMEPAM; 3TU HOMEPa HA3LIBAIOTCS
deckpunmopamu.

[IpakTuuecku Bce nporpammbl B OC Unix ciieytoT cOrJIAINEHTO, 10 KOTOPO-
My IOTOK BBOJA-BBIBOJIA C JeCKPUIITOPOM (0 00bsIBISETCSI IIOTOKOM CTaHIapPTHOIO
BBOJA, IOTOK C JIECKPUITOPOM 1 — IIOTOKOM CTaHIapTHOI'O BBIBOJA M IIOTOK C
JECKPUIITOPOM 2 — IIOTOKOM JjIsl BBIBOMA coobOImeHuii 06 ommbkax. [IpumHnmast
7 TepefaBasg JAaHHbIE Yepe3 CTaHIAPTHBIE IMOTOKH, OOJIBIMMHCTBO MPOTPpAMM He
JesIaeT MPEJIIOJIOXKEHNII 0 TOM, C YeM Ha CaMOM Jejie CBSI3aH TOT WJIN WHOU II0-
TOK. DTO TO3BOJISIET HCIIOJb30BATH OJHU M T€ K€ IMPOIPAMMBbI KaK JJisi pabOThI
C TEPMUHAJIOM, TaK U Jjig 9TeHus u3 aiiia u/win 3amucu B daitn. Koman-
HBI€ MHTEPIIPETATOPHI, B TOM Yucje Kjaaccuueckuii Bourne Shell, npeocrasisitor
BO3MOYXKHOCTHU JIJIsl YIPABJIEHUS BBOJIOM-BBIBOJIOM 3AIyCKAEMBIX mporpamm. s
9TOr0 UCIOJIB3YIOTCS CUMBOJIBL <, >, >> >& u | (cMm. Tabu. 1.2).

O6sraro B OC Unix npucyTcrByeT mporpamMma less, MO3BOJISAONAs TOCTPa-
HUYHO IIPOCMATPUBATEL COAEPKUMOe (hailyioB, MOJb3YsACh KIABUIIAMU <«CTPEJIKA
BBEPX», «CTpeJiKa BHU3», PgUp, PgDn u np. i HPOKPYTKHU. DTa XKe [pOrpam-
Ma TIO3BOJISET IMOCTPAHUYIHO IMPOCMaTPUBATh TEKCT, MTOJAHHBIA el Ha CTaHIapT-
Hbllt BBOA. Vcmo/sib3oBanne mporpaMMbl 1ess IOJIE3HO B CiIydae, ecin uHdopMa-
[I1sl, BbIJIaBaeMasi KaKoW-1n00 U3 3aIyCKaeMbIX BaMU IIPOTPAMM, HE yMEIAeTCs
Ha skpan. Hamnpumep, komanma

1s -1R | less
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IO3BOJIUT BaM IIPOCMOTPETH CIIMCOK BceX (ailjioB, HAXOJAIIUXCS B TEKyIeil Tu-
PEKTOPHUH M BCEX €€ MOIIMPEKTOPHUSIX.

Ydarure, 9T0 MHOTHE IIPOrPaMMbl BBIIAIOT BCe COOOIIEHUsT 00 OIMMOKaX U IIpe-
JAYIPEXIECHNS B IOTOK JUATHOCTUKH. UTOOBI MPOCMOTPETH IMTOCTPAHUYIHO COODIIIe-
HEsI TAKOil MporpaMMbl (HAIpUMep, KOMIUIATOpa si3bika CH, KOTOPBIH Ha3bIBa-
eTcsl gee), CIIe/lyeT JaTh KOMAaH Ly, O0beMHSIIONLY0 [IOTOK JUAIHOCTUKH CO CTaH-
JApPTHBIM ITOTOKOM BBIBOJA U HAIIPABJISIONLYIO HA BXOJ, IPOrPAMMBI less pe3yiib-
TaT O0bEINHEHNS:

gcc -Wall -g myprog.c -o myprog 2>&1 | less

Ecim 1o Kaxoii-To npu4nHe BaM He HHTEPECEH ITOTOK MH(OPMAaIIUN, BblIaBaE€MbIii
KaKOH-HUOYIb IPOrpaMMOii, BbI MOXKETE IIepeHallpaBUTh €ro B Ncesdoycmpoti-
cmeo /dev/null: BcE, 4TO Ty/a HaIpaBJIeHO, IIPOCTO McYe3aeT. Hampumep, cie-
Jylolast KoManaa choOpMUPYET CIUCOK Beex (ailloB B Ballleil cucreMe, 3a UCKJIIO-
JeHHeM TeX KaTaJoroB, Ha YTEHHE KOTOPBIX Y He€ He XBATUT MPAaB; IPU 3TOM BCe
coobtenust 06 omubKax OYIyT MPOUTHOPUPOBAHDI:

1s -1 -R / > list.txt 2> /dev/null

®Davinbl ycTPONCTB, B YNCNO KOTOpbIX BXoAWUT /dev/null, — 3TO OTAeNbHAst LOBOJLHO
cepbé3Has Tema, nogpobHOe pacCMOTPeHUE KOTOPOI Mbl OTAOXKMM A0 BTOporo Toma. lNoka
B MOBCEAHEBHON XXU3HW HaM MOTPebyeTCs TONLKO OfWH U3 3TUX (paiioB — BOT 3TOT BOT
camblli /dev/null, n noHagobuUTCs TONBKO A5t TOrO, YTODbLI OTNPABASATL TYAA BCE HEHYXKHOE.
Ha Bcskuii cnyyaii ctout nmeTs B BUAY, 4TO BCe haliibl yCTPORCTB HAXOAATCS B AUPEKTOPUN
/dev, ums koTopoli 0bpa3oBaHo oT aHrnuiickoro devices (byKBanbHO «YCTPOIACTBaY ).

1.2.12. PenakTopbl TEKCTOB

Pazmm4aubix pejakToOpoB TEKCTOB B OIEPAIIMOHHBIX cucTeMax ceMeiicTBa Unix
CyIIECTBYeT HECKOJIbKO COTeH. HuyKke MpUBOAATCS OCHOBHBIE CBEIEHHUA O HEKOTO-
PBIX U3 HUX.

Bruibupast mjist paboThl pelakToOp TEKCTOB, CaedyeT 0OpaTuTh BHUMAHUE Ha TO,
MTOJIXO/IUT JIU OH J[JIsl HAITUCaHusi IporpaMm. J[jist 9Toro peakTop TEKCTOB HOJI2KEH,
BO-TIEPBBIX, pabOTATh ¢ (pailtaMu B 0OBITHOM TEKCTOBOM (pOopMAaTe; BO-BTOPHIX, Pe-
JAKTOP He JIOJIZKEH BBITIOJTHATH aBTOMATUYIECKOTO (hOpMATUPOBAHNU ab3alleB TeK-
cra (manpumep, MSWord Jjist 9TOi 1e/in HENPUTOJIEH); U, B-TPETbUX, PEIAKTOD
006s13aH HCIIOJIH30BATh MOHOIMMPUHHBIN MpUdT, TO €CTh MIPU@PT, B KOTOPOM BCE
CUMBOJIBI UMEIOT OJIMHAKOBYIO IMMPHUHY. BBISICHUTD, YIOBIETBOPAET JIX PEIAKTOP
9TOMY CBOMCTBY, IIpOIIEe Bcero, Habpas B 9TOM PEIaKTOpPE CTPOKY U3 JECATH Jia-
TUHCKUX OyKB I U TIOJ] Hell — CTPOKY W3 JIeCATH JIATHHCKUX OYKB i. B pemakTope,
HCITOJIb3YIONMIEM MOHOIITUPUHHBIN IIPUQT, MOJSYIEHHBIN TEKCT Oy/IeT BBIIVIAIETD
Tax:

1111111111
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Tabsmma 1.3. Komasasl pegakTopa vim

nepeiT B Ha4aJjI0 CTPOKHU

$ mepeiT B KOHEI CTPOKH

x VAAJUTH CUMBOJI I10JI KyPCOPOM

dw | ymasuThb ¢a0Bo (0T Kypcopa J0 mpobesia Wil KOHIA CTPOKH )

dd | ymajuTh TEKyIylo CTPOKY

d$ | yoaauTh CHMBOJIBI OT KypPCOpa JI0 KOHIIA CTPOKA

J CJIATH CJIEYIONIYIO CTPOKY C TeKyTeil (yIaauTh mepeBoj| CTPOKN )
i HAYATh BBOJ TEKCTA C MIO3UIMY [Iepe]| TEKYIIUM cuMBOJIOM (insert)
a | To ke, HO mocse Tekyiero cumsosa (append)

o BCTaBUTbH IIYCTYIO CTPOKY IOCJE TEeKYIIeil M HadaTh BBOJI TEKCTA
0 TO K€, HO CTPOKa BCTABJIAETCH IIepe]] TeKyIei

IIOBTOPUTD IIOCJIE/THIOIO OIIEPAIUIO

u | OTMEHHTH NocieHIK onepamnuio (undo)

U OTMEHUTDH BCe U3MEHEHUs, BHECEHHBIE B TEKYILYIO CTPOKY

TOrJIa KaK B PEJAKTOPE, UCIIOIB3YIONEM MPOIOPIHOHAIBHEIN MpHdT (1 Hempu-
TOJTHOM, BCJIEJICTBUE STOTO, JIJIsi IPOTPAMMIPOBAHUSI ), BT OY/I€T IPHUMEPHO TaKOB:

mmmmmmmmmim
iiiiiiiiil

Bupouewm, /s peakTopoB, KOTOpble paboTAIOT B OKOIIIKE TEPMUHAJIA, ITO CBOI-

CTBO BBIIOJIHSIETCSI aBTOMATUYIECKU, & TAKNE TEKCTOBbIE PEIAKTOPDI, KOTOPbIE OT-

KPBIBAIOT CBOU COOCTBEHHBIC rpadUvyecKne OKHa, MbI Obl UCIIOJIb30BAThH B JIIOOOM

CJIydae He COBETOBaJIN.

PemakTop vim

Penakrop vim (Vi Improved) siBiisiercsi KJIOHOM KJIaCCHYECKOTO PEJIAKTOPA
TEKCTOB i Unix-mogo0HbIX onepannoHubix cucreM VI. Pabora B pemakTopax
9TOr0 CceMefcTBa MOXKET IOKA3aThCS HAYMHAIOMIEMY IIOJIb30BATEN0 HECKOJIbKO
HEyI00HO, T.K. IO MOCTPOEHNI0 mHTepdelica OHM KOPEHHBIM O00pPa30M OTJ/IMYa-
€TCsdA OT IIPUBBIYHBIX 6OJIBL[[I/IHCTBy noJb3oBaTeseit JKPaHHbIX PEIaKTOPOB TeK-
CTOB C CHCTeMaMu MeHI0. B To »Ke BpeMsl MHOTHE IPOTPAMMUCTHI, PabOTAIOIINe
110, UniX—CI/ICTeMaMI/I7 IpeaIIO9YNTaIOT UCIIOJIb30BATh KMEHHO 9TU peJaKTOPbI, I10-
CKOJIBKY JJIsl YeJIOBEKA, YMEIOIIEro WMCIOJIHL30BATh OCHOBHBLIE (DYHKITMU ITUX Pe-
JAKTOPOB, MMEHHO 3TOT BapHaHT HMHTEepdeiica OKa3bIBAeTCs HamboJiee yIOOHBIM
J71s1 pabOThl HaJ TEKCTOM IPOrpaMMbl. BoJibIlie TOro, KakK MOKa3bIBAET OIBLIT aB-
TOpa TUX CTPOK, BCE TO OTHOCUTCS HE TOJBKO K IIPOrpaMMaM; TEKCT KHUIH,
KOTOPYIO BBl UnTaeTe, HAOpaH B pelaKTOpe vim, KaK U TEKCTbI BCEX OCTATbHBIX
KHHUT aBTOPA.

Ecnu ocBoenme pemaxkTopa vim mMoKazKeTcst BaM IPe3MEPHO CJIOXKHOM 3a1adeit,
K BalllUM YCJIyT'aM JIpyTue peJaKTOPbl TEKCTOB, /JBa U3 KOTOPBLIX OIMNCAaHbl HUZKE.
st anTaTeseil, permBIIIX 000UTHCH 063 U3y UeHHsI vim, IPUBEIeM JJIs CIIPABKN
[IOCJIEIOBATE/IbHOCTDh HAYKATUS KJIABUII Jjis BBIXOJIa U3 ITOTO PEJIaKTOpa: €CJIu
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HJvKAL

- I

Puc. 1.6. Ilepemernienne Kypcopa B vim ¢ IOMOIIBIO ajiaBUTHBIX KJIABHUIII

BBl CJIyYIaifiHO 3AIyCTHIN Vi, MPAKTUYIECKNA B JIIOOON CUTYyaIuu Bbl MOXKETe Ha-
xKaTh Escape, 3aTeM HabpaTh :qa!, U 93TO NPUBEIET K BHIXOIY U3 perakTopa 6e3
COXPAaHEHUsI U3MEHEHUN.

Y100kl 3aIIyCTUTh PEIAKTOP Vim, JOCTATOYHO JaTh KoMaH,y vim myfile.c.
Eciin daitia myfile. c He cyiecTByeT, OH Oy/IeT CO3/IaH IIPU [IEPBOM COXPAHEHUH
usMmenenuii. [lepBoe, 4ro ciemyer yscHUTH, paborast ¢ vim — 9TO HaJUYHUE Y
HEro ABYX PeXXMMOB pPabOThI: pexknMa BBO/Ia TEKCTA U PeXKNMa KOMaHI.
Cpasy mocjie 3alycKa Bbl OKa3bIBAETECh B PEXKUMe KOMAH. B 9TOM pexKume JIro-
Oble HaXKaTHUs KJIABHUII Oy/IyT BOCIPUHATHI KAK KOMAHIBI PEIAKTOPY, TAK UTO €CJIU
BBl OIIBITAETECh BBECTU TEKCT, PE3YJIbTAT TAKOH IOIIBITKA BaM HE IIOHPABUTCH.

[TepemerrieHne 10 TEKCTY B peKUMe KOMAH] BO3MOXKHO C IIOMOIIBIO CTPEIOU-
HBIX KJIABUII, OJHAKO O0JIee ONBITHBIE TTOJIB30BATEN Vil IPEAIOIUTAIOT HOJIb30-
BaTbCH JIJId 3TOH Ien cuMBoJIaMu j, k, h u 1 jiy14 nepeMeriennst COOTBETCTBEHHO
BHU3, BBEPX, BJIEBO U BIIPABO (CM. puc. 1.6). Yr06b! 1IpoIIie OBLIO 9TH OYKBbI 3aII0M-
HUTb, 3aMeThTE, YTO HyKHbIEe BaM YeThIpe KJIABUIIU PACIIOJIOKEHBI Ha KJIaBUATYPE
PAI0M, IIPA 3TOM CJIeBa HAXOJAUTCH KJIaBUIA h, cipaBa — 1, OHA U UCIIOJb3YIOTCH
JIJIsI TIepEeMEITeHUs BJIEBO U BIIPaBO; OYKBa, j 10 CBOUM OYEPTAHUIM UyTh-4yTh Ha-
TIOMUHAET CTPEJIKY BHU3 — U IIPUMEHSIETCsI JJIs1 ABUKEHNS BHU3; OCTAETCS JIUIITH
k — MeTOAOM MCKJIIOYEHUd IIOHUMAaEM, YTO OHA HYZKHA JJIs IIepEeMEelICHNAs BBEPX.

MpuunHa Takoro Beibopa B Tom, 4to B OC UNIX cTpenoyHble knaBuwmn reHepupy-
0T MOCNefoBaTeNLHOCTL BaliToB, HadmMHatowytocs ¢ koga Esc (27); ntobas Takasi nocre-
AOBATENIBHOCTb MOXET 6bITb BOCMPUHATA PEOAKTOPOM KaK Tpe6OBaHVIe Ha nepexon B KO-
MaHAHbIA PEXNM U HECKOJIbKO KOMaHA-CUMBOJIOB, MPUYEM eANHCTBEHHbIV CNOCOD OTINYNTL
Esc-nocnegoBatenbHOCTE, MOPOXKAEHHYIO HAXKaTUEM KAaBULLIW, OT TaKOW XKe NocnegoBaTeb-
HOCTW, BBEAEHHOI NOJSIb30OBaTeNleM — 3TO U3MeEPeHNe BPEMEHUN MexAay npuxofom kopa Esc
n cnepytowero 3a HuM. [pu paboTe Ha MefsieHHONR AuHUKM cBs3u (Hanpumep, Npu yaanéH-
HOM pefakTupoBaHuu haiina B yCNOBUSAX MEASIEHHO UM HEYCTONYMBON paboTbl ceTn) 3TOT
Cnocob MOXeT AaBaTb HenpusiTHble coou.

Heckonbko nambosiee 9acTo ymoTpedseMbIX KOMAHJ ITPUBEIEHBI B TabJIM-
ne 1.3. Komanner i, a, o, u 0 mepeBoIgT Bac B PEXUM BBOJIa TeKCTa. lerepb
BCE BBOJUMOE C KJIABUATYPbl BOCHPUHUMAETCH KaK TEKCT, MOJJIeXKAIN BCTABKE.
EcrecrBenno, Bo3aMoxKHO ucnosib3oBanue Kiasuiu Backspace B e€ 00bI4HOIT pOJTH.
B 6osbminncTBe ciiydaeB BO3MOXKHO TAKXKe UCIIOIH30BAHNE CTPEIOYHBIX KJIABUIII,
HO B HEKOTOPBIX BEPCUAX Vim, IPU HEKOTOPLIX OCOOEHHOCTAX HACTPOMKY, a TaKXKe
npu paboTe depe3 MeJICHHBIN KAaHAJ CBI3M BO3MOXKHA HEIPABUILHAS PEAKIIHS
pelakTopa Ha CTPeJKH. B 9ToM ciiydae Jjisi HABUTAIMY 110 TEKCTY HEOOXOINMO
BBIIITU U3 pexKUMa BBOA. BBIX0OJ U3 pexKuMa BBOJIa U BO3BPAT B PEKUM KOMAH]
OCYIIIECTBJIIETCS HaXkKaTueM KJiapuiu Escape.

J1st orcka 1o TeKCTY MOXKHO UCIOJIB30BATh (B KOMAH/IHOM DEXKUME) MOCIe-
JIOBaTEJbHOCTL /<text>, 3aBepinas e€ Haxkaruem FEnter. Tak, /myfun ycranoBur
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Tabsmia 1.4. PaiioBble KOMaHIbI peJaKTOpa vim

W COXPAHUTH PEIAKTUPYEMBI (haitx

1w <name> | 3amucarhb (pailsl Mo/ HOBHIM MMEHEM

tw! COXpaHUTh, UTHOPUDPYsI (110 Bo3MoxkHOCTH) rar readonly

1wq COXPaHUTH (pailyl U BbIATH

:q BbliiTH U3 pegakropa (eciau daily He ObLI U3MEHEH ¢ MOMEHTa 110~
CJIEJIHETO COXPAHEHMUS )

:q! BBIfiTH 06e3 coXpaHeHusi, COPOCUB C/Ie/TaHHbIE U3MEHEHUS

:r <name> | IPOYUTATH CojiepxKUMOe (haitla <name>> U BCTABUTL €r0 B PEJIaK-
TUPYEMBIA TEKCT

:e <name> | HaYaTh PeJAKTUPOBAHUE €I OTHOTO (haitma

:1s [I0Ka3aTh CIUCOK PeJakTupyeMbix (daiiioB (akTUBHBIX Oydepos)
:b <N> nepeiitu K 6ydepy nomep N

Kypcop Ha OjmKaiiiiee BxoxkjeHue crpoku myfun B Bamem tekcre. [loBropurh
ITOMCK MOXKHO, BBEJIsl CUMBOJI / U cpa3y »Ke HaxkaB Enter.

[TepemecTuThCst HA CTPOKY € 3aJAHHBIM HOMEPOM (HAIpUMEp, Ha CTPOKY, JJIsi
KOTOPOiI KOMIIJISITOP BBIIAJ COObIIeHe 00 omunbKe) MOKHO, HAOpaB JIBOECTOUHE,
HoMep cTpoku u HakaB Enter. Takyke uepe3 aBoeToume MOCTYIIHBI KOMAHJIBI CO-
XpaHeHUsl, 3arpy3ku (dbailioB, BeIXoga u T. 1. (cM. Tabuuiy 1.4).

IIpu ommoBpemenHoit pabore ¢ HecKoJbKuME daitmamu KoMouHarus Ctrl--
[I03BOJISIET OBICTPO MEPEKII0UATHCA MEXK/LY JIBYMsI ITOCJETHUME PEJAKTUPYEMbIMU
daitnamu. [lo ymomuanuio peakTop IpU 9TOM TpedyeT, YToObI TeKymuii (aiir
OBLT COXpPAHEH, YTO He BCerja y/I0OHO; 9TO MOXKHO OTMEHUTH, €CJIH YCTAHOBUTH
omnmuio hidden komano# :set hidden. KcraTtu, 3Ty M apyrue KOMaHJ bl MOXKHO
BIHCATD B ailyl .vimrc, HAXOMAIINICS B Ballleil JOMAaIlHel IUPEKTOPUN, ITOODBI
OHHU BCET/IA BBITIOJHSIINCH IIPH 3aITyCKe PETaKTOPA.

OtesIbHOrO YIOMUHAHUSI 3aC/IyKUBAIOT KOMAHIbI BBIIEIEHUsI OJOKOB U pa-
6otnl ¢ Osiokamu. Hagath BbImemenne parMeHTa, COCTOSINETO UCKJIFOUUTETHHO
U3 TEJIBIX CTPOK, MOXKHO KOMaH 0% V; BBIAEINTH (PPArMEHT, COCTOAIINN 13 TPO-
U3BOJILHOT'O KOJIMYECTBA CHUMBOJIOB, MOXKHO C IIOMOINBIO KOMaH/bl v. ['paHuna
BBIJIEJIEHUS] YCTAHABIMBACTCS CTPEJIKAMU UJIU COOTBETCTBYIOMUMYU KOMaHIaMU h,
i, kwml.

VaauTh BbIJEJICHHBIH OJI0K MOXKHO KOMAaH 10 d, CKOIIMPOBATbH — KOMAaHJON V.
B oboux ciydasix BbIeIeHIE CHUMAETCsI, & PparMeHT TEKCTa, HaXOUBIIIICS IO/,
BBIZIEJIEHIEM, TIOMEIaeTcsa B crennaabHbiii 6ydep. Comepxkumoe Oydepa MOKHO
BCTaBUTb B TeKCT KOMaHamu p (mocie Kypcopa) u P (mepen kypcopom). Tekcr
MOXKET TomnacTh B Oydep u 6e3 Bblae/enus. 1ak, BCe KOMAH/IbI, yIAJISONIAE Te
win uHble (PparMeHTsl Tekcra (x, dd, dw, d$ u ap.), HoMenaT yIajléHHbIH TEeKCT
B Oydep. Komanger yy, yw, y$ nomemaror B O6ydep COOTBETCTBEHHO TEKYIIYIO
CTPOKY, TEKYyIIlee CJIOBO U CUMBOJIBI OT KypCOpa JI0 KOHIIA CTPOKH.

Ecnu BbI pemuTe BcepbEe3 OCBOUTDH Vim, HACTOATEILHO PEKOMEHTyEM BaM ITPOii-
TH 0OYYaIOIIyIo IMpOorpaMMy vimtutor, KoTopas OOBIYHO ITOSABJISIETCS B CHCTEME
BMeECTe ¢ caMuM vim.
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PemakTop Nano

Penaxrop Nano B nocjeinue JjieT J1eCaTh CTa KpaiiHe MOMy/IsiPeH B MUPE «I10-
mcoBoro» Linux’a — Tak, HEKOTOPHIE MOMYJIAPHBIC TUCTPUOYTUBBI CTABAT UMEHHO
3TOT PEJAKTOP KaK UCIOIb3YEMBbIi 110 YMOJIYaHuIO. JJ0BOJIbLHO HHTEPECHA HCTOPHSI
ero nosipjeHusi. B okpecraocrax pybexka BekoB B Unix-cucreMax ObLI JOBOJIHLHO
MOIyJIAPEH KJIWEHT 3JIEKTPOHHO# modrhl Pine, paboraBmnii B OKHE TepMUHAJIA.
BeTpoeHHBI pelaKTOp TEKCTOB 3TOI0 KJIMEHTA, UCXOAHO IIPeIHA3HAYEHHBIA IJIsI
PEIAKTUPOBAHUS 3JIEKTPOHHBIX ITHCEM, B KAKOI-TO MOMEHT ObLI BBHIIYIIEH B BUIE
OTJEIBbHOM MporpaMMbl, HasBaHHON «Pico» ot cioB Pine Composer; 4ro Kaca-
eTcst pegakTopa Nano, To oH IpejcTaBisieT coboit KiaoH Pico, peaim3oBaHHBIN ¢
HYJISI y9IacTHUKaMK TpoekTa Gnu n3-3a COMHEHUN B JUIEH3UOHHON dncToTe Pico.
st mporpaMMUPOBaHUsT 3TOT PEIAKTOP MCXOJHO He IpeTHA3HAYeH, HO IesbIi
psill cyTIy0o <«IIPOrpaMUCTCKUX» (DYHKIINI, TAKUX KaK IOJICBETKA CUHTAKCUCA, aB-
TOMATUYIECKUN CABHUI U T.II., B HEM BCE-TaKM IpuaIycMoTpeH. Jljist 3amycka 3Toro
pelakTopa, KaK BOIUTCsI, UCIOJIb3YEeTCs ero MMsI B Ka9eCTBe KOMAHIbI M MMsI Pe-
JakTUpyeMoro daiijia B pojd apryMeHTa.

nano myfile.pas

Hukakux XUTpBIX «PEKUMOB» Y 9TOTO PEIAKTOPa HET, MOXKHO Cpa3y Ke HabupaThb
TEKCT, UCIOJIb3ysl crpesiodnble Kiasuimu, PgUp/PgDn, Home, End, Backspace
u Del B ux obpranoit posu. s Bcex 9TUX KJIABUII MPELYCMOTPEHBI «OIHOOA-
TOBBIE» aJILTEPHATUBLI HA CJIydail pabOThI Yepe3 MeJIeHHYIO JIMHUIO CBA3U, HO,
B OTJIMYHE OT KOMAaHJ TOT'O 2Ke Vi, PACIIOJIOXKEHNE COOTBETCTBYIOIINX OYyKB Ha
KJIABUATYPE He BIIOJHE YA00HO — HAIpUMeD, JJIs TIepeMeIeHns] Kypcopa BIPaBo,
BJIEBO, BBEPX W BHU3 MOYKHO BOCIIOJIb30BaTbCsi KoMOuHarusmu Ctrl-F, Ctrl-B,
Ctrl-P u Ctrl-N — ot cioB forward, backward, previous, next; moxaJyii, cTpeJi-
KI BCE-TaKU HAMHOTO yJI00HEe.

B mumxkmeil qacTu sKpaHa pacloJiaraioTCs JBe CTPOKU C IOJICKA3KAMU; 3/1€Ch
CTOUT CPa3y Ke 3aIlOMHUTH, YTO CUMBOJIOM «~» obo3nadaercsd Ctrl, To ecThb, Ha-
npumep, «~C» coorBercTByeT HaxkaTnuio Ctrl-C. Kcraru, sra kombunanus B8 Nano
HCIOJIB3YETCsl B BECbMA MOJIE3HOMN, XOTsI U HEOKUJIAHHOMN (J1/Is1 UMEHHO TaKUX KJIa-
BUII) DOJIM: TIOKA3BbIBAET HOMED CTPOKH M CTOJIONA, COOTBETCTBYIOIINE TEKYIIei
HO3UIMK Kypcopa (MHEMOHUYECKOE CJIOBO TyT — current [position]). Crout cpasy
’Ke obparuTh BHUMaHue Ha KombGuHaruu Ctrl-0 (write Out) — coxpaHeHue pe-
nakTupyeMoro daiia u Ctrl-X — BBIXOJ U3 PEJaKTOpPa (€C/IU TEKCT COIEPIKUT
HECOXPAHEHHBIE M3MEHEHUsI, PEJIAKTODP HPEJIOKUT €0 COXPAHUTD).

C HEnpUBBIYKY MOXKHO HE CPa3y 3aMETUTH, YTO PEJAKTOD BO MHOIUX CJIydasix
3a0aém 80MPOCHL, W JIJIsT ITOTO OH UCIOIB3YET TPETHIO CTPOKY CHU3Y, AKKYPAT HA/T
ITOZCKa3KaMi. B 9acTHOCTH, IIpH MOMBITKE COXPAHUTH (aila OH BCEra Iepecipa-
IITUBAET, TI0J] TUM JIU UMEHEM €0 COXPAHSITE; TYT OOBITHO HY2KHO ITPOCTO HAYKATD
Enter (uam BBeCcTH JIpyroe mMsi), HO JUIsi 9TONO HY’KHO CHadYaJa 3aMETHTb, 4TO
penakTop BOOOIE OT Bac 4ero-to xoueT. [lompoOyiiTe cpa3y 2KkKe COXpaHHUTDL Balll
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daiin u obpaTuTe BHUMaHNE HA HUXKHIOK YaCTh 9KpaHa, TOTJ/A, CKOpee BCEro, B
cJeLyIomuil pa3 Bbl BOIIPOC PEIAKTOPa HE YIIyCTUTE.

NckmovunTeabHO oJIe3Ha, pu IporpaMMUPOBAHUN KOMOUHAIHS
Ctrl-sShift-_ Ilociie 3TOro peakTop NPENJIOKUT BaM BBECTH HOMED CTPO-
KA U HOMep CTOJIONA, KyJa Bbl XOTHUTE IONACTH; UCKOMBIE JIBA YUCJIA BBOJISATCS
qepe3 3amsATyio, JIM00 MOXKHO BBECTU TOJBKO HOMED CTPOKHM M HaxKaTb Knter.

Emé ommno «taiiHoe 3HaHME», KOTOPBIM CTOUT BOOPYKHUTHCSI — 3ITO CIIOCOD,
KOTOPBIM 3JIeCh MOXKHO CKOIMPOBATL (pparMeHT TekcTa. s sToro cuadasa c
nomotpio kKomouHanuyu Ctrl-K (Kak HE CTpaHHO, OT CJOBa cut — HIPOCTO OyK-
Ba C OKa3ajach y Ke 3aHsTa) U3 TEKCTa YJIAJISETCsl CTPOKA UJIM HECKOJIBKO CTPOK
nozpsil, a 3areM Haxkaruem Ctrl-U (uncut) TOJBKO 9TO yJajéHHBIH (hparMeHT
BCTABJIAETCST OOPATHO B TEKCT. KCTECTBEHHO, MEXKJYy STUMM JCHCTBUSAME MOXK-
HO IIEPEeMECTUTBh Kypcop KyZa Hago. Ctrl-U MOXKHO HaXKaThb HECKOJIBKO Pa3, 4TO
[IO3BOJISIET, BO-IIEPBBIX, «PA3MHOXKATh» (DPArMeHThl TEKCTa, U, BO-BTOPBIX, €CJIN
dbparment xoTes0ch HE IEpeMeniaTh, a CKOMMPOBATH — CHadasua (cpady I[mocie
yJlaJIeHus1) BCTABUTh €ro Ha MeCTO, a [OTOM IIepeiTH Ky/a HaJ0 U TaM BCTABUTD
TOT 2Ke (pparMeHT CHOBA.

O JI0TIOJTHUTEJIBHBIX BO3MOXKHOCTSIX Nano MOXKHO Y3HATH U3 BCTPOEHHOTO OITH-
CaHUsl, KOTOpOe BbI3bIBaeTcd 110 Ctrl-G wim TpaJuliMOHHON KJjiaBuieid F1.

PenmakTop Joe

Hpyroit momysnsapublil B cpefge Unix perakTop TEeKCTOB Ha3bIBaeTcs Joe oT
cioB Jonathan’s Own Editor. UTobsr 3amycTuTh €ro, JOCTaTOYHO IATh KOMAaH-
gy joe myfile.c. Eciu draiina myfile.c He cymiecTsyeT, oH OyJeT CO3/aH 1pU
IIEpBOM COXPaHEHUHN u3MeHeHnit. B otmdane ot pegakTopa vim, unrepdeiic joe 60-
Jiee TTOXO0XK Ha IIPUBBIYHDIE J1JTsT OOJIBIITUHCTBA TI0/Ib30BaTe/ el PeIaKTOPhI TEKCTOB.
Crpesnounsle kiaBuiu, Enter, Backspace u apyrue paboratoT B CBOell OOBITHOIA
poJii, 0OOBIYTHO Tak:Ke JoCcTyHa Kiaasuira Delete. KomaHab pe1akTopy TarOTCsT €
IIOMOIITHI0 KOMOMHAITUH KJIABUII, OOJIBITUHCTBO U3 KOTOPHIX HaunmHaeTcd ¢ Ctrl-K.
B uwactaocTH, Ctrl-K h moka)keT B BepXHEl YacTH 9KPaHA HaMATKY 10 HauboJjee
yIOTpeOUTEILHBIM KOMAaHIaM pejakTopa (eM. Tabsmiry 1.5).

Bcrpoennsriit pegakTop obosiouku Midnight Commander

O6onouka (daitrossrit mornTop) Midnight Commander npencrasisier coboit
KJIOH HEKOIJIa MOIYJIsSpPHOro (aitioBoro Mmenemkepa mox MS-DOS, usecTHOrO
kak Norton Commander. 3amryck 060J09KN MPOU3BOINTCST KOMaHI0M mc. Bbr3os
BCTPOEHHOTO PeJIAKTOPa TEKCTOB [IJIsl PeJaKTUPOBAHUsI BEIOpaAHHOTO haiiyia mpo-
U3BOIAUTCS KJIapuieir F4; ecan BbI XOTUTE CO3JaTh HOBBIN (bailsl, ucroap3yiiTe
KoMmbuHamuoo Shift-F4.

WNurepdeiic 3T0ro pemakropa A0CTATOYHO MOHSITEH Ha UHTYUTUBHOM yPOBHE,
IIO3TOMY ITOAPOOHOE ONMHMCAHNE MbI OlycKaeM. OTrpaHnInMCsT OTHON PEKOMEH AT~
eii. Ec/in He IpeAIpuHATE ClIENUAJIBHBIX MEP, PEIaKTOP Oy/IeT BCTABJISITH B TEKCT
CUMBOJI TaOyJIAIUU BMECTO T'PYIIT U3 BOCBMHU ITPODEIOB, UTO MOYKET OKA3aThCS
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Tabauna 1.5. HauboJsiee yriorpedbuTeibHbIE KOMAH Bl PEIAKTOPA jOe

Ctrl-K D COXPaHUTDL A

Ctrl-K X COXPaHUTDb U BBIATH

Ctrl-C BBIITH 0€3 COXpaHEHUS

Ctrl-Y VAAIATH TEKYILYIO0 CTPOKY

Ctrl-K B OTMETHUTBH HAYAJO OJIOKA

Ctrl-K K OTMETHUTDH KOHEIl OJIOKa,

Ctrl-K C CKOTIMPOBATDH BBIJEIEHHBIN OJIOK B HOBOE MECTO
Ctrl-K M IIEPEMECTUTD BBIJICJICHHBII 6JIOK B HOBOE MECTO
Ctrl-K Y V/IaJUTh BBIJIEJIEHHBII (DparMenT

Ctrl-K L HalTU CTPOKY II0 HOMEPY

Ctrl-Shift-’-’ | orMenurs nocsentee geiicrsue (undo)

Ctrl-- CHOBa BBIIIOJHUTH OTMeHeHHOe JejicTeue (redo)
Ctrl-K F IIOUCK KJIFOYEBOI'0O CJIOBA

Ctrl-L OBTOPHBINA IIOUCK

HEYIOOHBIM IIPU HUCIIOJIb30BAHNH JIPYTUX PEIaKTOPOB. EauHcTBEeHHBINH CIIOCOO OT-
KJIIOYUTH TAKOH CTHJIb 3aIoIHeHnsT — ycTaHoBuTh onnmio «Fill tabs with spacess.
Yrobbr mobparbesd a0 Auajora ¢ HacTpoikamu, HaxkMmuTe F9, BeiOepruTe IMyHKT
Mero «Options», B HEM — myHKT «Generals. YToObl HACTPONKHU HE MOTEPSIIACDH
npu Beixoje u3 Midnight Commander, coxpanure ux. st 5TOrO0, BBIiIAA U3 pe-
JakTopa, Haxkmure F9, BeibepuTe myHKT MeHIO «Optionsy, a B HEM — IYHKT «Save
Setup».

1.2.13. IIpaBa poctryna k daiijgam

Yr00bI MOHATH MaTEpUaJ ITOr0 naparpada, TpedyeTcs: yMeHue ooparaTbcs ¢
JBOUYIHON U BOCBLMEPUYHON CUCTEMaMU CUUC/ICHUS, & TAKXKE IIOHUMATD, YTO TAKOE
«but». Eciu B 110Ka 1yBCTByeTe cebs HEYBEPEHHO, IIPOIIyCTUTE STOT Iaparpad u
BEPHUTECh K HEMY II032Ke; BCE, UTO HYKHO, OyJeT BBeseHO u o0bsicHeHo B §1.3.2.

C kaxipiM paitiom B OC Unix cBsizano 12-6uTHOe CJI0BO, HA3BIBAEMOE «IIPa-
BaMu Jlocrynay K daiiny (aHri. permissions). Muaime aeBaTh OGUT 3TOrO CI0BA
00beIMHEHBl B TPU IPYIIIBLI [0 TPU OUTA; KaK/Jasd IpyIia 3aJaéT 1paBa JIoCTyIa
JUISE BAaJIebiia daiiia, Ui ero IPyIibl U JJjIsS BCeX OCTAJbHBIX M0JIH30BaTeIEl.
Tpu 6uta B KaxK7A0# IpyIille OTBEYAIOT 3a MPABO UTeHHUs (bailia, mpaBo 3almcu
B daitn u mpaBo ucnosiHenus daiina. YTobbl y3HaTh IpaBa AOCTYIA K TOMY WJIH
unoMy aitsry, MO2KHO BOCIIOJIb30BaThCI KOMAHIOM 1s -1, HAIIpuUMep:

$ 1s -1 /bin/cat
-rwxr-xr-x 1 root root 14232 Feb 4 2013 /bin/cat

PaCHOJTO}I(eHHaH B Ha4aJie CTPOKHU I'PYIIIIa CUMBOJIOB —IWXTY -XT -X IIOKa3bIBa€T TUIL
daitia (MuHYC B camMOM Hadajie O3HAYAET, YTO Mbl UMEEM JIeJI0 ¢ OOBIKHOBEHHBIM
daitsiom, 6ykBa d o3Hauasa Obl KATAJIOr U T.11.) U IPABa JOCTYIA JIJIs BJIAJIEIb-
na (B JIAHHOM CJlydae TWX, T.e. YTE€HHe, 3allUCh U WCIOJHEHUE), TPYIIbl U BCEX
OCTaJIbHBIX (B JAHHOM CJIydae r-X, T. €. IpaBa Ha 3aliCh OTCyTCTBYIOT). Kak Mbr



108 [IpenBapuTenbHbIE CBEIEHUS

BuuM, (aita /bin/cat mocTyleH JiroOOMY MOJIB30BATEI0 HA YTEHHE U UCIIOJIHE-
HUEe, HO MOU(UIPOBATH €10 MOYKET TOJIBKO MI0JIb30BATE/b Yoot (8 IMUHUCTPATOD
CHCTEMBI ).

[Tockosbky rpynna 3 TpEX OUT COOTBETCTBYET POBHO OMNHON 1ndpe BOCh-
MEPHYHON CHCTEMBI CUMCJICHHAZ2, IIpaBa JOCTYIA K (Dailly YacTo 3aluChIBAIOT
B BHJIE BOCbMEPUYHOI'O YHUCJIa, OOBIYHO TPEXIHAYHOI'O, MHOIIA YeThIPEXIHATHOIO.
[Tpu srom Muammumii pasps (rocaenss udpa) COOTBETCTBYET IPaBaM JJisl BCeX
0JIb30BaTe e, CPe/Hsisl — LpaBaM JJIsl TPYIIIbL U cTapiiasi (0ObIYHO OHA HJIET
camoii epBoii) nudpa 0bo3HAUAET MpaBa /s BjaJesblia. [IpaBa Ha UCIIOTHEHHE
3a1a6T My i GUT KaxK 101 rpyInbl (3Hadenue 1), mpaBa Ha 3alUCh — CJIEJYIO-
it 6ur (3HaveHue 2), 3a IpaBa HA YTEHUE OTBeYaeT crapiimii 6ur (3HaveHue 4);
9TH 3HAYCHUS CYMMUPYIOTCSI, T. €., HAIPUMED, IIpaBa Ha YTEHUE U 3aIlUCh 0003HA-
qatorcs nudpoit 6 (4 + 2), a npasa Ha YTeHne u ucnojHenne — nudpoii 5 (4+1).
[IpaBa pocryna x daitiy /bin/cat u3 Hairero npumepa MOYXKHO 3aKOIUPOBATD
BOCBMePHYHBIM unciom 075523,

JL1s1 KaTaJIoroB MHTEPIPEeTAIlus OUTOB IIPAB JOCTYIIA HECKOJIBKO OTIUIACTCS.
[IpaBa Ha 4YTeHme KaTajora JaioT BO3MOXKHOCTL IIPOCMOTPETH €r0 COJIEPIKUMOE.
[IpaBa Ha 3aIKCh MO3BOJIAIOT MOAUMUINPOBATL KATAJIOL, T.€. CO3/aBaTh U YHU-
YTOXKATH B HEM (Dailyibl, TPUIEM YIAJIUTH MOXKHO U UyKOi bailji, U Takoii, Ha
KOTODBIH IIpaB JAOCTyIa HET — JOCTATOYHO UMETDH IIpaBa JOCTYIa Ha 3aIUCh B CAM
kaTaJjor. YTo KacaeTcsi buta IpaB «Ha UCIIOJTHEHUE, JIJIsT KATaJI0ra STOT OUT O3HAa-
YaeT BO3MOXKHOCTb KaKUM-JTHO0 00pPa30M UCIOJIB30BAThH COJIEPKUMOE KATAJIOra, B
TOM dYHCJIe, HAIIPUMED, OTKPLIBATHL (haiflibl, HAXOUANINECH B KaTaJjore. 1ak, ec-
JIT Ha KaTaJor YCTaHOBJIEHBI IPaBa ITE€HUs, HO HET IIPAB UCIIOJTHEHNS, MBI MOYKEM
€ro MPOCMOTPETH, HO BOCIIO/Ib30BATHCS YBUJIEHHBIM HAM HE yJIACTCS; 3TO JIOBOJIHHO
OeccMmbICIeHHAsT CUTyalusi, OOBIMHO TaK He JejaroT. HampoTus, eciin ecThb mpaBa
UCIIOJTHEHUSI, HO HET IIPaB UTEHUs, Mbl MOYXKEM OTKPBLITEH (ailsl u3 3TOro Karajora
TOJILKO B TOM CJIydae, €CJU TOYHO 3HaeM uMs daitja. Y3HATh UMA MBI HUKAK
HE MOXKEM, T.K. BO3MOXKHOCTHU ITPOCMOTPETH KATAJIOI Y HAC HET. DTOT BAPUAHT
CUCTEMHBIE AJIMUHUCTPATOPBI WHOTJA KCIOIB3YIOT; HO B OOJIBITUHCTBE CJIydYaeB
paBa HA YTeHUWE U UCIOJHEHWE JJIsT KATaJIOra YCTAHABJIMBAIOTCSI U CHUMAIOTCS
BMeCTE.

OctaBwuecs 7Tpn (ctapwux) paspsga cndéBa  npaB  JOCTyNa  Ha3blBatOTCS
SetUid Bit (04000), SetGid Bit (02000) » Sticky Bit (01000). Ecnm pgns wc-
nonHsiemoro cpaiina ycraHosutb SetUid Bit, aToT dpaiin OyaeT npum MCNOAHEHUN UMETH
npaBa CBoero Biagesnbua (Yalle BCEro — MoOJb30BaTeNsl root) BHE 3aBUCUMOCTM OT TOro,

22[TompobHO O cruCTEMaX CUMCIIeHHs] OyleT paccKasaHo B §1.3.2; B mpuHIuIe, Jusl paBoTEl ¢
npaBaMu JOCTyna K dailjlaMm He 00s13aTe/IbHO IOHMMATh, KaK yCTPOEHA BOCbMEPHUYHAsI CUCTEMA
CUNCJIEHVs, JIOCTATOYHO IIPOCTO IIOMHUTD, KAKOH BHJ{ IIpAB COOTBETCTBYET Kakoil nudpe (4, 2, 1)
U 9TO UTOrOBOE ODO3HAYEHME PEXKMMA JIOCTYIIA COCTABJISIET WX CYyMMY, KOTOpPas, €CTeCTBEHHO,
okasbiBaeTcs nudpoit ot 0 10 7.

2306paTuTe BHEMAHEE, UTO YHCJIO 3AIMCAHO C HYJIEM BIIEPEIN; COIVIACHO IIPABHJIAM S3BIKA
Cu 5T0 03HAYAET, YTO YUCJIO 3AIMCAHO B BOCBMEPUYHOM CUCTEME, & MOCKOJIBKY TTPO(ECCHOHAb-
Hble T0JIb30BaTe i Unix O4YeHb JIIOOAT 3TOT S3bIK, OHU OOBIYHO 3alMCHLIBAIOT BOCBMEPUYHBIE U
ITeCTHA/IIIATEPUYHBIE YHC/Ia, CIeays corjaimmeHusiM Cu W HHKAaK 3TO HE OroBapuBasi, TO €CTh
[IpeJIIIoJiarasi, YT0 X U TaK IMOAMYT.
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KTO 13 NoJsib30BaTeNell COOTBETCTBYOWMNIA haiin 3anycTun. SetGid Bit pabortaeT noxoxum
0bpasom, ycTaHaBMBas UCMOJIHEHNE OT UMEHM Tpynnbl Bnagensua calina BMeCTo rpynnbl
3anycTuBwero nporpammy nosb3osatens. Hanpumep, SetUid Bit obbl4HO ycTaHOBAEH
ans nporpammbl passwd. Sticky Bit Ha npocTbix cpalisax COBpPeMEHHbIMU CUCTEMaMU
urhopupyetcsi. [na katanoros SetGid Bit o3HauyaeT, 4TO Kakoil Obl Mosnb3oBaTeNb HK
co34an B 3TOM KaTasiore paiifi, B Ka4yeCcTBe «rpynnbl BAaAeNbLay Aas atoro daiina byger
YCTAHOBMEHA Ta >Ke& rpynna, 4To M y camoro katanora. Sticky Bit o3Ha4aeT, 4TO paxke
€CIN NOJIb30BaTeNb MMEET NPABO HAa 3aNUCb B AAHHbIA KaTanor, yaaanTb OH CMOXET TOJIbKO
ceon (npuHagnexawme emy) aiisbl — 3TO NPUMEHSIETCS ANS CO3[aHUs OBLLEAOCTYMHBIX
MeCT XpaHeHusi, Bpoge katasora /tmp. SetUid Bit Ha kaTtanorax B DOMLLUMHCTBE CUCTEM
urtopupyetcsi. Mbl BepHEMCS K 0DCYKAEHMIO NPpaB JAOCTyNa BO BTOPOM TOME.

JJtst n3MeHeHusI TIpaB JIOCTyTIa K baitiaM UCIOIb3yeTCsT KOMaH 1A chmod?*. Dra
KOMaH/a II03BOJIAET 3a/laTh HOBBIE IIPaBa JOCTYIIa B BUJIE BOCBMEPUIHOI'O YUCTIA,

HaIIpUMED

chmod 644 myfile.c

ycranaBiauBaeT Jisi daityia myfile.c mpaBa 3almcd TOJBKO JJIS BJIAJE/IbIA, a
IpaBa 4YTeHAd — JJI BCEX.

[IpaBa jocTyna Tak:Ke MOXKHO 33J[aTh B BUJE MHEMOHUYECKON CTPOKU BUJIA
[ugoa] [+-=] [rwxsXtugo]. BykBnbl u, g, 0 u a B Ha4yaJie 03HAYAIOT COOTBETCTBEHHO
Biaesiblia (user), rpymmy (group), Bcex ocrasibhbix (others) u Bcex cpasy (all);
«+» o3HavaeT 100aBJIEHNE HOBBLIX IIPAB, «-» — CHSITHE CTAPbIX IIPAB, «=» — yCTa-
HOBKY YVKa3aHHBIX IIpaB M CHATHE BCeX ocTajbHBIX. [locie 3Haka OYKBBHI T, W, X
03HAYAIOT, KAK MOYKHO JIOTaJIaThCs, IpaBa Ha UYTEHHE, 3allUCh U UCIOJHEHUE, OYK-
Ba S — YCTAHOBKY/CHsATHE Set-OuToB (MMeeT CMBICI JIJIst BJIAJIC/IbIA U TPYIIIbI), t
obosnadaer Sticky Bit, a OYKBBI U, g U O ClIpaBa OT 3HAKA JIEHCTBUS O3HAYAIOT
Te IIpaBa, KAKNe YCTAHOBJICHBI COOTBETCTBEHHO JIJI BIAJEC/IbIA, TPYIIIBI X OCTAIb-
ueix. Byksa X (3aryiaBHasi) o3HAYaeT YCTAHOBKY /CHATHE OMTA UCIIOTHEHHS TOJIBKO
JIJISI KATAJIOTOB, a TaKXKe I TeX (pailjioB, HA KOTOPbIE XOTs Obl y KOro-HUOYIb
ecTh npasa ucnojnenus. Ecim komany chmod ncrosib3oBarh ¢ diiakkoMm -R, oHa
CMEHUT IIpaBa JOCTyIa KO BceM (haitylaM BO BCeX MOIINPEKTOPUIX 38 IaHHON -
pekTopun. Hanpumep, komanga chmod a+x myscript cienaer daitn myscript
UCIIOJTHSIEMbIM; KOMaH a chmod go-rwx * CHUMET €O BceX (DAlJIOB B TEKYIIEM
KaTaJjiore Bce IpaBa, KpoMe 1pas Biajesbia. OUYeHb MOJIe3HON MOXKET OKA3aTbCst
KOMaH/1a

chmod -R utrwX,go=rX ~

Ha CJIy4Yai, ecjd BBl CIIy4ailHO HCIOPTHUTE IIpaBa JOCTyIla B CBOEHl JoMalllHein
JUPEKTOPUM; 3Ta KOMaH/a, CKOPee BCEro, IIPUBEIET BCE B yJIOBJIETBOPUTEILHOE
coctosinue. IlosicHuM, UTO 9Ta KOMaH/Ia yCTAHABIUBAET B Balleil noMarrnHeit qu-
PEKTOPHUN U BCeX €€ MOIIUPEKTOPUIX i Beex (hailioB IpaBa Jijis BIaJIE/IbIa Ha
YTEHUE U 3AINCh; JJIsT IUPEKTOPHUil, a TakKe (hailjioB, Jjisi KOTOPHIX HCIIOTHEHUE
pa3pelreHo XOTh KOMY-TO, BJIaIe/Iblly HA3HAYAIOTCS TaKzKe [IpaBa Ha UCIIOJIHEHUE.

24CokpalleHne aHMIHACKIX CJIOB change mode, TO €CTb «U3MEHUTD PEXKIM>».
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JlJtst TPYIIBI M OCTAJIbHBIX ITOJIb30BaTe/ el yCTaHABINBAIOTCS IIPaBa HA YTCHUE,
JIJIST UCTIOJTHSIEMBIX (DAMJIOB U JUPEKTOPHil — TaKKe MpaBa Ha HCIIOJHEHHe, a BCe
OCTaJIbHBIE TIPaBa yOUPAIOTCS.

1.2.14. DnekTpoHHAas JOKyMeHTanusi (KOMaH/1a man)

Juctpudbyrussr OC Unix 0OBIMHO COMEpKAT OOJIBIIOE KOJTUIECTBO JOKYMEHTA~
WY, JOCTYH K KOTOPOW MOYXKHO TOJIYYUTL HEIOCPEJICTBEHHO B IIPOIECCe pabOTHI.
CymiecTBeHHas 9aCThb TAKO# JOKyMeHTaIuu opopMiIeHa B Bujie (haityioB, oTobpa-
JKaeMBIX C OMOIIBIO KOMaH bl man (0T cjioBa manual).

CupaBovHUK, JOCTYIIHBI 4Yepe3 KOMAaH/y man, oxBaTbiBaeT KoMmanjbl OC
Unix, cucreMHbIe BBI30BBI (TO ecTh dyHKImN, KoTopbie sapo OC mpemocrasiser
[OJTH30BATEJLCKAM TIporpamMMam), oubsmorednsie Gynkimn s3pika Cu (1 nHO-
rjja — JIPYIUX $3BIKOB, II0/JIEPYKKA KOTOPBIX YCTAHOBJIEHA B CHCTeME), (DOPMATI
daityioB, HEKOTOpbIe 00IIKe TMOHATHS U T. . K npumepy, €cjii Bbl XOTUTE y3HATD
BCE OIIUU KOMaHIbI 1S, CJeyeT NaTh KOMaHIy «man ls», a eC/d Bbl, JOIMYCTUM,
3a0bUIH, B KAKOM MOPsIIKE UIAYT apryMEHThl CUCTEMHOI'O BbI30oBa waitpid, Bam
IIOMOXKEeT KOMaHjia «man waitpids. IIporpamma man HaAET COOTBETCTBYIOIIMT
JIOKYyMEHT B CUCTEMHOM CIPABOYHUKE U 3aIlyCTUT IIPOIPAMMY €ro OTOODParKEHUs.
[TosiBuBIIHMiics Ha SKpaHe JJOKYMEHT MOXKHO JIUCTATH € TOMOIIBIO KJIABUII «CTPEJI-
K& BBEPX» U «CTPEJIKA BHU3», MOXKHO KCIIOJIH30BATH KJIABUIIY <«IIPOOEI», YTOOLI
IPOILYCTUTDH CPa3y CTPAHUILy TeKCTa. BBIX0OJ M3 MPOCMOTPA CIIPABOYHOIO JIOKY-
MeHTa OCYIIeCTBIIsIeTCsl KiaBuineil q (0T coBa quit).

Ecnu HyXKHDBII BaM CIIPaBOYHBIN JIOKYMEHT UMeeT OOJIBIION 00bEM, a BaM Tpe-
OyeTcs HAWTU B HEM OIPEIIEIEHHOE MECTO, MOYKET OKa3aThCHA YI0OHBIM IOUCK TIO/I-
CTPOKH. DTO JIEJIAETCsT BBOJOM CUMBOJIA /, TIOCJIE KOTOPOTO CJie/lyeT HabpaTh CTPO-
Ky JUis ioncka n Haxkathb Enter. IloBTopHBIi monck Toil 2Ke CTPOKU OCYIIECTBJIsI-
ercst BBOJIOM / n HaxkarueM Enter (To ecTb caMy CTPOKY MOYKHO OILyCTUTD). UT0OOBI
BBITIOJTHUTD IOUCK B 0OPATHOM HAIPABJIEHUU, MOXKHO BOCIIOJIB30BATHCS CUMBOJIOM
? BMeCTO /.

B HekoTOpBIX CcilydasX CUCTEMHBIN CIIPABOYHUK MOYKET COJEPXKATh DoJiee oJ-
HOT'O JIOKYMEHTa C JIAHHBIM UMeHeM. Tak, B cUCTeMe CYIeCTByeT KOMaH ia write
U CHCTEMHBIH BbI30B write. Komanga write BaM Bpsi i MOHAIO00UTCS, TaK UTO,
ecJii BBl HAOpaJju man write, CKOpee BCEro, Bbl IMEJIU B BUMY CUCTEMHBIN BBI30B;
K COXKAQJIEHWIO, CUCTEMa ITOTO He 3HAET U BBIJACT BaM COBCEM HE TOT JOKYMEHT,
KOTOPBIIl BaM HYKEH. DTy IPOOJeMy MOXKHO PEIIUTb YKA3AHUEM HOMEPL CEKUUL
CHUCTEMHOTO CIIpaBOYHUKA. Tak, B HAIleM IIpuMepe KOMaHIa

man 2 write

BBIJIACT UMEHHO JOKYMEHT, IIOCBAIICHHBI CUCTEMHOMY BBI30BY Write, IIOCKOJIbKY
cekiust Ne2 coflepKUT ClpaBOYHbIE JOKYMEHTBI 10 CUCTeMHBIM Bbi3oBam. [lepe-
YHUCJIUM Jpyrue CeKIUU CUCTEeMHOI'O CIIPaBOYHUKA!
e 1 — nosbzoBarensckue komanipl OC Unix (Takue KoMaHJibl, Kak 1s, rm, mv
U T. 1. OKUCBIBAIOTCS B 9TOH CEKIMN);
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e 2 — cucremubie BbI30BbI siapa OC Unix;

3 — 6ubsmoreunbie GyHKIWN s3bika Cu (K 9TON CEKIN MOXKHO 00PATUTHCS,
Hanpumep, 3a uudopmMalmeit o GyHknun sprintf);

4 — ommcanusa aitjoB yCTPOUCTB;

5 — onmcanust GOPMATOB CHCTEMHBIX KOH(DUTYPAIMOHHBIX (DailIoB;

6 — UrpOBBIE IIPOI'PAMMBIL;

7 — obiue noHsiTHs (HaupuMep, man 7 ip BBLAACT IIOJIE3HYIO0 HHMOPMAIIIO

o nporpammuposanuu ¢ ucnosb3osauuem TCP /IP);

8 — koMaH/Ibl cucreMuoro ajmMuancTpuposanns OC Unix (Hanpumep, B 3T0ii
CEKITUU BBl HallJIETe ONUCaHNe KOMaH/Ibl mount, IIpeTHa3HaYeHHO JIj1s MOH-
TupoBaHus (HARIOBBIX CHCTEM).

CrpaBoYHUK MOXKET COJIEPXKATH U JIDYTUE CEKIUH, ITPUIEM He 00si3aTeIbHO 000-
3HAvAIOIIMecsd MUdPOoil; TaK, IPU YCTAHOBKE B CUCTEME HHTEpIIpeTaTopa sg3bika Tcl
€ro CIPABOYHbIE CTPAHUIIBI OOBITHO OOPMIISIIOTCS B OTIEJIBHYIO CEKITUIO, KOTOPAs
MOYKET Ha3bIBAThCS «», «3N» U T.1II.

1.2.15. Komanausbie daiisibi B Bourne Shell

Nurepuperarop Bourne Shell moxker #He TOBKO paboTaTh B peKUME JTUAJIOTA
C MOJIL30BATEJIEM, HO U BBIIOJIHAThH [IPOTPAMMBbI, KOTOPbIE HA3BIBAIOTCS KOMAH/I-
aeiMu daitnamu (ckpunramu). B cucremax cemeiictea Unix mpejycMorpena crie-
uaJjbHast HOJEPKKA JIJIs CKPUIITOBOIO IIPOI'PAMMUIPOBAHUS: [P0 CUCTEMbI CUU-
TaeT, YTO UCIOJHseMble (DaIbl OBIBAIOT JBYX BHUJOB — OOBIUHDLIE «OMHAPHUKNY,
coJiepXKaliye CIenuaJbHbIM 00pa3oM OhOPMJIEHHBIH MAIIMHHBIA KO, U CKPUT-
MbL — TEKCTOBBIE (Pail/ibl, B HAUaJe KOTOPBIX YKA3aHO, C MOMOIIBI0 KAKOrO WH-
TeprpeTaTopa UX WCIOJHSTD, a JaJblle UAET TeKCT mporpamMMbl. IlepBasi cTpod-
Ka dailja-cKpunTa Jo/KHa 00si3aTeIbHO HAYNHATBCSI ¢ CUMBOJIOB «#!» cucrema
OTIO3HAET CKPUITHI UMEHHO [0 3TUM JIBYM CHMBOJIAM; JIAJIbIIE B 3TOI CTPOUKE 3a-
MUCBIBACTCH TOJIHBII IYyTh K HCIOJHIeMoMy daiilyly nnreprperaropa. B dacTHo-
crtr, aiia ¢ mporpamMMoil, TpeIHa3HAIeHHON JIsT UCIOJTHEHUsT HHTEPIIPETATOPOM
Bourne Shell, mo/mKen HaqnHaTbHCST CO CTPOKH

#!/bin/sh

Koneuno, /bin/sh — He eInHCTBEHHBIH BO3MOXKHBIN nHTEepIpeTaTop. Hampumep,
mporpaMmMa Ha s3biKe [leps MoXKeT HaIuHATHCST CO CTPOKU

#!/usr/bin/perl

— ecJIu, KOHEYHO, B cucTeMe ycraHoBjieH unrepuperarop Ilepia. Yrobsl npeBpa-
TUTh OOBIYHBIN TEKCTOBBIN (paiijl B MCHOJHAEMbIA CKPUIIT, JOCTATOYHO
cdopMUpPOBATH €ro IEPBYIO CTPOKY U3 CUMBOJIOB <«#!» 1 IyTu K UHTEp-
peTaTopy, a B npaBax JIOCTyIa K daiiay ycraHouThb 6ut x (cm. §1.2.13). B upo-
CTEHIIeM ciIydae IOCJIe 3arojIOBOYHON CTPOKH B (pailie-CKPUIITEe 3aIlliChIBAIOTCS
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KOMaH/Ibl, KOTOPbIE HY’KHO BBIIOJHUTD, 110 OJHOI B CTPOKE (ILyCThle CTPOKU MI'HO-
PHUDYIOTCs); IPUMEDBI TAKUX CKPUITOB Mbl y2Ke npuBojuan B §1.2.1 (em. crp. 75),
HO He 00'bSICHIJIN, KaK ¢ HUMH obpaiarbes. IlompobyeM BOCIOJIHATE 9TOT IIPOOET.

Ecnun BcmoMHUTH, 9TO KOMaHa echo medaraeT CBOM apryMEHTBhI KOMAaHTHOM
CTPOKH, TO MOXKHO OyJeT HalMcaTh CKPUIIT, [I€9aTAIONNN CTUXOTBOpeHne. Bo3b-
MEM J1I000#1 TEKCTOBBIN perakTop u co3pajuM daiin humpty.sh, cojepkariuii
CJIEAYIOIIUNA TEKCT:

#!/bin/sh

echo "Humpty Dumpty sat on a wall,"

echo "Humpty Dumpty had a great fall."

echo "All the king’s horses and all the king’s men"
echo "Couldn’t put Humpty together again."

Teneps ycranoBuM 3ToMy haiilyly IpaBa Ha UCIOJHEHUE U 3AIyCTUM €ro:

avst@host:~$ chmod +x humpty.sh

avst@host:~$ ./humpty.sh

Humpty Dumpty sat on a wall,

Humpty Dumpty had a great fall.

A1l the king’s horses and all the king’s men
Couldn’t put Humpty together again.
avst@host:~$

O6paruTe BHUMaHAE Ha CUMBOJIBI «./» Iepej MMEHEM CKPUIITA IIPU €ro 3allyCKe.
Touka 3mech obo3HAUAET Mekywyro Jupexmopuro, Hy a <«/» — BBICTYIAET, KaK
OOBIYHO, pa3ie/uTe/IeM MEXKIy MMEHEM JUPEKTOPUM U MMeHeM daiiia, TaK 4To
3araJiounoe «./humpty.shs o3nadaer OyKBasbHO «haiiyl humpty . sh, HaXOIIni-
cs B TeKyIei qupekropuny. Ho modeMmy Hesib3st mpocTo HammcaTh «humpty.shy?

Yro0BI MOHATH OTBET Ha 3TOT BOIPOC, IPUIIOMHUM JIJIsT HAYAJIA, KAaK MBI Ja-
BaJii OOBIYHBIE KOMaHIbI — 18, pwd, cd, Cp, rm U IpoYne, KaK Mbl 3aIyCKaJIHU pe-
JAKTOPBI TEKCTOB U JIPYTHE IIPOrPAMMBI, YCmanosaertvie 6 cucmeme. Jas sToro
MBI BCSIKHUI pa3 UCIIONIB30BAIN UM, HE cofeprKaliiee HU OHOTO CJI3ia. Boobie-To
MBI MOTVIA OBI TIOCTYIIUTh MHAYUE — CKarkeM, PeJaKTOp Vim 3allycKaTh KOMAaH IO
/usr/bin/vim (a B cucreme FreeBSD — u BoBCce /usr/local/bin/vim), BMecTO
1ls nmcarb /bin/ls (I/IMeHHO 3/1eCb B CHCTEME HaXOIUTCsl HCIIOJHSEMBIN aiia
KOMAaHJIbI 1525); HO JefiCTBOBaTbh TakK, MIIKO IroBOps, HeymaobHo. Ilostomy B OT-
HOIIIEHNU MMEH (hailjioB, ComepKaIuX IIPOrpaMMbl, KOTOPbIE HY?KHO 3allyCTUTD,
JeficTByeT corJialieHne, HeCKOJIbKO OT/INIAIONIeecss OT OOBITHBIX COTJIAINEHUN IJIsT
daiioBbix UMEH. AGCOMIOTHBIE U OTHOCUTE/ILHBIC UMEHA, — JIIOObIE, COJIEPIKAIIME
XOTsT ObI OIWH CJISII — paboTaroT TaK »Ke, KaK W OOBIYHBIE MMeHa (ailjioB, HO
Kpamxue UMeHa — UMeHa 0e3 CJIdIIell — CINTAIOTCs He nMeHaMu (ailjioB B TEKy-
IIEeM KaTajiore, a umMeHamu KomaHd. KoMaHIHBI HHTEpPIIPETATOp TaKue KOMaH-
Ibl UJIU BBITIOJHSET caM, UJH, €CJU BCTPOEHHOIT KOMAHIbI C TAKUM UMEHEM HET,

25B0o06111e-T0 MHTEPIPeTATOp KOMAHIHON CTPOKM KOMAH/y 1S U HEKOTOpPBIE JAPyrue KOMAHIbI
obpabaThIBaeT caM, He 3AILyCKasl JIJIs TOTO HUKAKUX BHEITHUX IIPOrPAMM, HO HA BCSIKUU CJIydait
B BHUJIE OTAEJIbHOM IIPOrPAMMBI BCE 3TU KOMAaH/Ibl TOXKE €CTh.
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OTBICKHMBAET MCIIOJIHIIEMBIi (aflyl B CHCTEMHBIX KATAJIOrax; O TOM, KaKHe KATaJIOT
CUUTAIOTCS B 9TOM CMBICJIE «CHCTEMHBIMU», Mbl y3HAEM UYTh IT032KeE.

VMeHHO 1OSTOMY MBI MOXKEM 3AIlyCTHTb TOT K€ PEJIAKTOP TEKCTOB, YKA3aB
TOJIBKO €ro KpaTKOoe UMsl — Vim — HeCMOTpsI Ha TO, 9TO B TEKYIIEM KaTaJore ero
HET; HO II0 3TOH »Ke caMoil IPUYNHE MBI He MOXKEM HCIIOJIb30BaTh KPATKHE HMeHa
JUISL 3aIlyCKa IIPOI'DAMM, HaXOJSIIUXCS B TEKyIeM KaTaJlore, W IIPUXOIUTCS HC-
KYCCTBEHHO IIPEBPAIATh KPATKOE UMs B OTHOCUTEJIHHOE, I00ABUB CAKPaAMEHTA Ib-
Hble «./». VIMEHHO Tak HaM NPUJIETCH 3aIyCKaTh CBOU COOCTBEHHBIE IIPOIPAMMBI,
KOIJIa MBI HAYHEM MX nucarTh. KOHEYHO, MbI MOIVIM OBl 3aIlyCTUTH HAII IIPUMED U
uHaue — 1o abcosroTHoMy uMeHu (4To-HuOyIb BpoJe /home/vasya/humpty.sh)
I 1O KAKOMY-HUOY/IL OoJiee CJIOKHOMY OTHOCHTEJIHLHOMY — B YaCTHOCTHU, €CJIN
MBI HAXOJMMCs B KaTaJjiore /home/vasya, B HEM eCTb HOJKATAJIOr WOrk, & CKPUIT
MBI TIOMECTHJIM B 3TOT IIOJIKATAJIOT, TO 3aIlyCTUTH €ro MOXKHO OyJieT KOMaHJOoH
work/humpty.sh. Ba>KHO TOJIBKO OJHO: B UMEHH KOMAaHJbI JIOJ2KEH IIPUCYTCTBO-
BaTb XOTs OBl ONMH CJISII, MHAYEe CUCTeMa IONbITAeTCsS HAlTH KOMAaHJy ¢ TaKHM
UMEHEM B CHCTEMHBIX KaTaJlorax, He [PEYCIIeeT B 9TOM M BBIJIACT OIIUOKY.

OTtmeTuM el oanH BaxkHbI MOMeHT. B GonblimHCTBE cnctem anuvHa nepBoii CTPOKM
CKpUNTa OrpaHMyeHa, Npu4€mM B HEKOTOPbIX CUCTEMAX OrPaHWYeHUs AOCTAaTOYHO CYypOBbl —
Bcero 32 Baiita. MnTepnperatopy (camomy nHTeprnpeTaTopy, Kak MporpamMmmMe) MOXHO Me-
peAaTb NapameTp KOMaHAHOW CTPOKMW, HO, yBbl, He BoJiblue OAHOrO; BTOPLIM apryMeHTOM
cnctema nepegact ums daiina-ckpunta. Ceii4ac HaM 3TO He MOMELUAET, HO B TPETbEM TO-
Me, n3y4ast pa3HOODpPasHbIE WHTEPNPETUPYEMBIE A3bIKM, Mbl CTOJKHEMCSI C ONpPeaeN&HHbIMM
HeyAoBCTBaMM M3-3a 3TUX OTPaHNYEHNIA.

Konedno, BO3MOXXHOCTH CKPUIITOB HE OIPAHUYUBAIOTCH HPOCTBIMU ITOCJIEI0-
BaTEbHOCTIMI KOMaH]; nHTepiiperarop Bourne Shell mo3BoisieT BBITOJIHATDL Te
WA APYTHe KOMaH/bl B 3aBUCUMOCTHU OT PE3yJIbTATOB IPOBEPKU YCJIOBUI, OPraHU-
30BBIBATD IUKJIBI, UCIIOJIb30BAThH IIEPEMEHHBIE JJIsi XpaHeHus NHMOPMAIINT U T. 1.
Ceituac MBI pACCMOTPUM HEKOTOPBIE M3 STUX BO3MOXKHOCTEH, HO 37IECh €CTh OJTHA
CJIOYKHOCTB: HE Y BCEX YUTATENEH JIOCTATOYHO OIBITA, YTOOBI IOHSITH ITPOUCXOJIS-
miee. Ecin BaM moka He JIOBOJMJIOCH IPOIPAMMUPOBATH (BOOOINE HU HA KAKOM
SI3bIKE), OCTATOK 9TOro maparpada MoXKeT MOKA3aThCsl HETIOHITHBIM U 32y MHBIM.
B sroM HeT HEYEro CTpamrHoro, MPoCTO MPOIYyCTUTE €r0 U BEPHUTECH CIOJIA 03/
Hee, [OCJIe U3yUY€HUs OCHOB IIpOI'paMMupoBanus Ha npumepe [lackaas — xorst Ob
0J10J1€B IJIaBy 2.2. YuruTe, 9To sI3bIK cCKpunToB Bourne Shell moBosibHO cerudu-
Y€H, ITOCKOJIbKY OTHOCHUTCS K I'PYIIe KOMAH/IHO-CKPUTITOBBIX SI3bIKOB, HA KOTOPBIX
0OBbIYHO He MUIIYT IPOrpaMM JIIMHHEE JBYX-TPEX COTEH CTPOK (& eCyin MUy T —
TO 9TO B OOJILIIMHCTBE CJIYYAEB 3HAYUT, UTO UTO-TO MOINLIO HE TaK B YIPABJICHUU
KOHKPETHBIM TIPOEKTOM ); HAYUHAMb U3YIaTh MPOrPAMMUPOBAHUE C 9TOTO SI3bIKA
y2K TOYHO He cTouT. [Ipogo/nKuTh areHune 3Toro naparpada ciaeayer Juillb B CJIy-
Yae, ecJIi Y BaC y2Ke eCTh OIBIT HAIUCAHUs PabOTAIONUX IPOTPAMM Ha KAKOM ObI

TO HU OBILIO SI3bIKE, IIYCTh JaXKe HeOOJIBIINX.

Kak u MHorne ppyrue sisbiku nporpammuposatusi, Bourne Shell nossonsietr xpaHuts
MHPOPMALMIO B TaK Ha3bIBaEMbIX MMEPEMEHHbIX — €C/ YrOAHO, CBSA3bIBATL Ty WM UHYIO
MH(OPMALMIO C HEKOTOPLIM UMEHEM, K KOTOPOMY MO3)Ke MOXHO 06paTuThCs, YTObbI paHee
CoxpaHéHHoI nHpopmauueli Bocnonb3osaTecs. [lepemenHtbie B sizbike Bourne Shell nmeror
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MMEHa, COCTOsILLME N3 NAaTUHCKUX BYKB, Luudp, 3HaKa NOAYEPKNBAHUS N HAYUHAIOLLNECS BCE-
raa ¢ bykebl. 3HayeHUEM nepemMeHHOol MOXeT bbiTb ntobasi cTpoka crMBosIoB. HTobbLI Npu-
CBOUTbL NEPEMEHHON 3HaYeHNe, HYXKHO AaTb KOMaHAYy NpUCBAaNBaHWs, HaNpuMep:

I=10
MYFILE=/tmp/the_file_name
MYSTRING="Here are several words"

ObpatuTte BHUMAHWE, YTO B MEHN MEPEMEHHOM, a Tak>Ke BOKPYr 3Haka paBeHCTBa (cuMBona
NPMCBaNBaHNs) He LOJDKHO ObITh NpobesioB, B NPOTUBHOM Cilydae KoMaHAa byaeT pacueHeHa
HE Kak MpucBamBaHme, a Kak obbl4Hast KOMaHAa, B KOTOPOW 3HaK MPUCBaWBaHUS — OAWH
13 napameTpoB. Ecnm B cTpoke, BbiCTynatoLleli B posin 3HaYeHUs1, NPUCYTCTBYIOT npobensi,
camy CTpOKY ClieflyeT 3aK/t0HUTb B KaBbIYKW; €C/n NMPODEbHbIX CUMBOJIOB B 3HaYEHUU HET,
KaBbI4K/ MOXXHO He MuUCaThb.

[ns obpaiwyeHns k nepemeHHON NCnonb3yeTcs 3HakK $, o3HavatoWwKii, 4TO BMECTO UMe-
HW NepeMeHHOl cneayeT NOACTaBUTb €€ 3HaveHue. Hanpumep, komaHga

echo $I $MYFILE $MYSTRING

HaneyaTaeT cTpoky «10 /tmp/the_file_name Here are several wordsy». YToDbi
CKOMMOHOBATb CJIUTHbIA TEKCT M3 3HAYEHU MEPEMEHHbIX, MOXHO WMEHA MNEpPEeMeHHbIX
3aknto4aTtbh B urypHble ckobku; Hanpumep, komaHaa «echo ${I}abcy» HanmevaTaer
«10abcy.

Ons BoinonHeHus apudpmeTuyecknx AeicTBnii ncnonbayercs koHcTpykuus $((C )). Ha-
npumep, komaHga «I=8$(( $I + 7 ))>» yBeAMYMT 3HA4YeHNe nepeMeHHOl I Ha cemb. BHyT-
pu LBOWHBIX CKODOK MOXXHO OMYCTUTb 3HaK ODpalleHUs K NMepeMeHHOW — WHTepnpeTaTop
TPaKTyeT B Ka4yeCTBE WMEHN nepeMeHHol Ntoboe CNoBo, KOTOPOe B apUdMETNHECKOM Bbipa-
XEHUN HENb3si NCTONIKOBATb MHaYe (Kak Yucno unm kak cumeon onepauuu). Mpobensi Toxe
B BOIbLUMHCTBE C/ly4aeB He 0bA3aTeNbHbI, TaK YTO MOXKHO HanucaTtb npocTo «I=$((I+7))»,
acpdpekT Bymer TOT xe.

CneymnansHole nepemennble $0, $1, $2, ..., $12 n T. 4. NpeaHasHaYeHbl A4S JOCTyna K
aprymeHTaM KOMaHAHOI CTPOKuM camoro ckpunta, npuy4ém $0 obosHavaeT ums ckpunTa B
TOM BUZE, B KOTOPOM €ro ykasas nosnb3osatesnb npu 3anycke. [Tpu stom $# npespawgaercsa 8
LleJloe YUCNo — KONMM4YeCTBO aprymeHToB. Hanpumep, ecnmn cosgate ckpunT argdemo.sh co
CnefyoLWmnM TEKCTOM:

#!/bin/sh

# argdemo.sh

echo "My name is " $0

echo "I’ve got " $# " parameters"

echo "Here are the first three of them, in reverse order:"
echo "" "$3 $2 $1"

M 3anyCTUTb €ro C Tpemsl napameTpamu, pe3ynbTaT NOAYYUTCS TaKoiA:

avst@host:~$ ./argdemo.sh abra schwabra kadabra

My name is ./argdemo.sh

I’ve got 3 parameters

Here are the first three of them, in reverse order:
kadabra schwabra abra

avst@host:~$
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ObpaTuTe BHUMaHME HA «MYCTOW» NapameTp B nocneaHein komange echo. OH HyXeH, 4TO-
6bl B MapameTpax nocfie Hero komaHga echo He obpabaTbiBasa ONUMU KOMaHAHOW CTPOKMU,
HaYMHaloWwmecss ¢ MuHyca. Heckonbko Takux napameTpoB KOMaHAA MPUHUMAET, HO TOJIbKO
[0 Havana obbIYHbIX MapaMETPOB, KOTOPbIE HYXKHO MedaTaTb; eC/y He NOCTaBUTb B Hadvane
nycToii napameTp, TO MOXHO ByfeT, nepefaB CKPUNTY TPETLUM MapaMETPOM HEYTO, HaYMHa-
foLLleecst C MUHYycCa, NoBANATL Ha paboTy echo.

Bourne Shell nogaepxnsaetr mognporpammsi, KoTopble Mbl paccMaTpusaTh He byaem
O DKOHOMUMN MECTa, HO OTMETWMM Ha BCAKWIA CyYaid, 4TO BHYTPW MOAMNPOrpamMmbl nepe-
MeHHble $1, $2 1 T.n. 0003HaYatOT He apryMeHTbl KOMaHAHONW CTPOKU CKPWNTa, a 3HAaYeHus
napameTpoB, C KOTOpbIMU DObina Bbi3BaHa nognporpaMma; $# COOTBETCTBYET NX KONMYECTBY.

Hanomuum (cm.§1.2.6), 4To cumeon $ coxpaHsieT CBOI 0CObbIfi CMbICT BHYTPY ABOMHbIX
KaBblYeK, HO TepsieT ero BHYTpW anocTpodos.

Y7100bl nATM Aaniblue, HY>XHO 3HAaTb, YTO JItODbIE KOMaHLbI, BbINMOJHSAOLWNECS B CUCTEME,
0b1aaloT CBOMCTBOM 3aBEpPLUATLCS YCMELWHO uan HeycnewHo. [1ns 3Toro nporpammbl, Ha Ka-
KOM Dbl si3blke OHN He Dbl HanucaHbl, NPY 3aBEPLUEHNI COODLLAIOT ONEPaLNOHHON CUCTEME
CBOE MHeHue 06 ycrnelwHocTy cBoeil paboTbl B BUAE Tak Ha3biBAEMOrO KOAa 3aBEpLUEHUS,
dopManbHO 3TOT KOA npeactaensieT coboii Yucino ot 0 go 255, npnyém Hoab cyMTaeTcs
KOLOM YyCrexa, BCE OCTajlbHble YMC/Ia PacCMATPUBAIOTCA KakK HeycrnewHble. Kak KOHKpeTHo
BCE 3TO MPOMCXOANT, Mbl Y3HAEM MO3XKe, CeA4ac A/ HAC BaXkeH caM (haKT CyLLeCTBOBaHUSA
Kofa 3aBeplueHusi, nockonbky B Bourne Shell nioboe ycnosue — ans eetsneHus wauv ans
UMKNA — B JEiCTBUTENLHOCTN NPeaCcTaBasieT CODOI BbINOSHEHNE KOMaHAbI, U YCMewHoe eé
3aBepLUEHNE PACCMATPUBAETCS KakK JIOTMYECKast UCTUHA, @ HEYCMELIHOE — KaK JIOXKb.

Yawe Bcero ans aToro mcnosb3syercss BCTpoeHHas B uHTepnperatop Bourne Shell ko-
MaHAa test, ymerowas npoeepsiTe pa3zHoobpasHble npegnonoxerus. Ecnm npeanonoxerve
BEPHO, KOMaHZa 3aBepLUMTCs C HyneBbiM (YCMELHbIM) KOLOM BO3BpaTa, B MPOTUBHOM CJly-
4yae — c eguHuUYHbIM (HeycnewHbiM). CMHOHMMOM KOMaHfb! test CAy>KUT CMMBOJ OTKPbIBa-
foleli KBafpaTHOM CkobKM, NpMYéM camMa KOMaHAa B 3TOM CJy4ae BOCMPUHUMAET CMMBOJ
3aKpblBatoLeli KBaapaTHON CKObKM B Ka4ecTBe CBOero napamerpa (Kak 3HaK OKOHYaHWS Bbl-
PaXkeHusl), YTO MO3BOMISIET HAMISAHO 3aMUCLIBAThL MPOBEPSIEMOE BbIPaXKEHME, 3aK/04ast ero
B KBagpaTHble ckobku. [puBesém HECKOIbKO NMPUMEPOB.

[ -f "file.txt" ]
# cymecTByeT nm daiin c mMeneM file.txt
[ "$I" -1t 25 ]
# 3HadeHMe mepeMeHHO# I MeHpme 25
[ "$A" = "abc" ]
# 3HadeHNe IIepeMeHHOH A dABNgeTCA CTPOKO#l abc
[ "$A" 1= "gbc" ]
# 3HadeHWe IepeMeHHON A He aBIAeTCH CTpOKOH abc

JTo0 MO>XHO, HanpumMep, NCNOJIb30BaTb B KOHCTPYKLWN BETBAEHUA!

if [ -f "file.txt" ]; then

cat "file.txt"
else

echo "File file.txt not found"
fi

3aMETVIM, 4YTO TO XKE CaMOE MOXHO BbIN0 HanucaThb 1 nHa4ye, 6e3 ncnonb3oBaHuA KBaApaTHbIX
CKO60K, HO HE€ TaK HarnsgHo:
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if test -f "file.txt" ; then

cat "file.txt"
else

echo "File file.txt not found"
fi

KoHeuHo, B posin yCroBUSi MOXET BbICTYNaTh He TOJbKO test, HO u ntobasi Apyras koMaHaa.
Hanpumep:

if mkdir new_dir; then

echo "Directory created"
else

echo "Failed to make new directory"
fi

Kpome BeTBnerus, s3bik Bourne Shell nopgepxusaet n bonee crioxHbie KOHCTPYKLMM, B TOM
yncne umknbl. Hanpumep, cnegytowmii oparmeHT HanedaTaer Bce Yucna ot 1 go 100:

I=1

while [ $I -le 100 1; do
echo $I
I=$(C I + 1))

done

Pnaxok -le, nprHMMaeMblii KoMaHaol test, obpa3sosaH oT cnos less or equal (MeHbLue nu-
60 paBHo); Anst 06O3HAYEHUS YCIOBUS «CTPOrO MEHbLUE» UCMONb3yeTes -1t, ans «bonblie»
n «bonblue AMbO paBHO» — COOTBETCTBEHHO -gt 1 -ge.

KoHcTpykunst co cnoBom while — He eAMHCTBEHHbIV BapuaHT UWMKIA, AOCTYMHbIA B
Bourne Shell; BTopas koHCTpyKLUs unKkna CTPOUTCS C MOMOLLbLIO cioBa for, npy 3TOM yKa-
3bIBAETCSA NMSI NePEMEHHO, KOTOpasi AOKHa NpobexkaTb BCe 3HAYEHUS U3 3aJaHHOMO CMUCKA
C/OB, KJILOYEBOE CNOBO in M CaM CMUCOK CJIOB, 3aKaH4YMBAKOLWMACS TOYKOW C 3ansTON; Teno
unkna obpamnsiercss Temn xxe cnosamu do n done. Tak, CrefyrOWUiA LUK

for C in red orange yellow green blue indigo violet; do
echo $C
done

Hane4aTaeT aHMINIACKME Ha3BaHWs LBETOB pagyru (B CTONOUMK, MOCKOALKY koMaHaa echo,
3asepluasi paboTy, nepeBognT cTpoky). Lukn for ocobenHo ypobeH B codeTaHun ¢ nogcra-
HOBKOM UMEH cpaiinos (cm.§1.2.7).

Vicnonb3osath nHdopmaumio 06 yCnelwHoCT BbINOAHEHNS KOMaHAbl MOXHO HE TOJIbKO
B KOHCTpyKUusax if n while, HO N C NOMOLLBIO TaK HA3bIBAEMbIX JIOTUYECKNX CBA3OK &&
n ||, COOTBETCTBYIOWMX NOrUYECKUM onepauusmM «u» n «unny. Kak obbiyHo, nornyeckoi
NCTUHE COOTBETCTBYET YCMeLlHOe 3aBepLUEHe KOMaH b, a KN — HeycneluHoe, paboTa ces-
30K OCHOBaHa Ha TOM, 4TO npun OﬂpeﬂeﬂéHHle 3HA4YE€HNAX NEPBOro onepaHaa KOHbOHKUNN N
ON3BIOHKLMN OBLWWTE pe3ynbTaT NoHATEH 6e3 BbIYNCIEHUS BTOPOro onepaHaa: ecsu nepeblii
onepaHf, KOHBIOHKLMN OKa3aiCsl IOKHbLIM, TO Pe3ynbTaT (JI0XKb) yXKe U3BECTEH, MOXHO Aajlb-
L€ HNYEro He AeNnaTb, N TOYHO TaK XK€ MOXHO HNYEro HE AenaTtb, €CQIN NCTUHHBIM OKa3aJiCcAa
nepBsblli onepaHA AusbloHkuuK. [lonpocTy roBopsi, KOMaHHas CTpoka

cmdl && cmd2
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3aCTaBUT WHTEPNPETATOP BbINOMHWUTL CHadana komMaHay cmdl; a komaHga cmd2 byaeT Bbi-
NoJIHEHa TOMLKO B ciyyae, ecaun cmdl 3aBepluimnack ycnewHo. HaobopoT, KoMmaHaHas cTpoka

cmdl || cmd2

noApasymMeBaeT 3anyck cmd2 B cay4dae weycnewrozo 3aseplueHms cmdl.

MpuopnTeT nornyecknx CBA30K Mexay coboii — TpagnumonHblli (To ecTb «u» npuopu-
TETHEe, YeEM <<|/|n|/|>>). B T0 xe Bpems npuopuTeT onepaunii «KOHBEEP» U NepeHanpasaeHuii
BBOAA-BbIBOAA BbIlLE, YEM MPUOPUTET JIOTMYECKNX CBA3OK; TaK, KOMaHAa

cmdl && cmd2 | cmd3

npeacTaensieT coboil cBA3Ky Mexay komaHgoin cmdl n koHseliepoMm cmd2 | cmd3 Kak ue-
NbiM. 3HaYeHNE K UCTUHHOCTU> KOHBEepa OnpefensieTCsl yCrnewHOCTLIO NN HEYCNELWHOCTLIO
BbIMOJIHEHUS NOC/EAHEN N3 COCTaBAsOWNX ero koMaHA. OuepéaHoCTb NpUMeHeHUs onepa-
UM, KaK OBbIYHO, MOXHO U3MEHUTb UCMOJIL30BAHWEM KPYI/blX CKODOK, Hanpumep:

(cmdl && cmd2) | cmd3

B sTom npumepe ctaHpapTHbili BoiBog KomaHg cmdl n cmd2 (ecau, KoHe4Ho, oHa BoobLue
ByneT BbINONHATLCS) DyAeT HanpaBfeH Ha CTaHAApPTHbIN BBOA cmd3.

Bce nepeuncnenHtbie 30eck BOSMOXHOCTU JOCTYMHbI HE TOJILKO B CKPUMTaX, HO U B 0ObIY-
HOM ceaHce paboTbl, TO CTb Mbl MOXXEM BBECTU, HaMpUMep, KOHCTPYKLMIO LMKIa Kak Obbiy-
HYIO KOMaHAy, U LUK ByAeT HEMEAJ IEHHO BbIMOJIHEH; 3TO HE CTOJb YAODHO, HO MOXKET NPUro-
antecs. 7A3bik Bourne Shell cogepxut maccy apyrmx BO3MOXHOCTEi, KOTOPbIE Mbl pacCMaT-
puBaTb He bygem. 3a 6osiee nogpobHoii nHOpMaLmed 0 NPOrpaMMMPOBAHIN HA 3TOM SI3blKe
cnenyet obpaTuTbCa K cneunansHoii nutepaType (Hanpumep, [1]).

1.2.16. IlepemenHbIe OKPY2KEHUS

Brimosmstiormuecst 8 OC Unix mporpaMMbl IMEIOT BO3MOXKHOCTD IOy IaTh
HEKOTOPYIO (0OBIYHO CBSI3aHHYIO C TJI00aJIbHBIME HACTPOKaMu) nHMOPMAIIUIO U3
TaK HA3BIBAEMBIX NePpeMeHHbBLET oKkpyHcenus. Oxpyorcerue GakTUIECKN IPE/T-
cTaBJisieT cOOOM MHOXKECTBO TEKCTOBBLIX CTPOK Buja VAR=VALUE, rie VAR — ums
nepemenHoii, a VALUE — e€ 3HavueHue.

Ha camom pene okpykeHue CBOE y KaXk[ol 3anyLLeHHOW Mporpammbl, TakK Ha3blBae-
Moro npouyecca. [pouecc nmeeT BO3MOXHOCTb M3MEHUTL CBOE OKpY>KeHue: AobaBUTb HO-
Bbl€ NepeMeHHbIe, YAaJINTb Yy>Ke nMmerwmneca nam U3MeHUTb NX 3HAYEHUA. Kor,u.a OoANH Npo-
LLeCC 3anycKaeT APYroi Mpouecc, TO MOPOXKAEHHbIV MPOLECC ODbINHO HacnenyeT OKpY>KeHue
npoLiecca-poanTeNs.

Opnnoit w3 HanboJiee BaXKHBIX MOXKHO CYATATH IIEPEMEHHYIO ¢ nMeHeMm PATH.
DTa TepeMeHHast COJAEPKUT CIHMCOK KATAJIOTOB, B KOTOPBIX CJIEIYET MCKATH WC-
ITOJTHsIEMBIiT (Daiisl, eCiIM MOJIb30BATEIb J1aJl KOMAHLY, He yKazas Karajor2o. Crout
TakKzkKe yHoMaHyTb ntepeMennyio HOME, cozepzKaliyio Iy Th K JOMAaIIIHEMY KaTaJory
IIOJIb30BaTeIs; epeMeHnyo LANG, 110 KOTOpO#l MHOIOA3BIYHbBIE IIPUJIOXKCHUS OIIpe-
JEJISTIOT, Ha KAKOM SI3bIKE CJIEJIyeT BbIIaBaTh coobinenus; nepemennyio EDITOR, B
KOTOPYIO MOYKHO 3aHECTH UM IIPEATIOUYNTAEMOr0 PeJIaKTOPa TEKCTOB. Pazymeercst,

26Cm. paccy»xaenne Ha crp. 112.



118 [IpenBapurenbHble CBeJEHUS

CIIMCOK TIEPEMEHHBIX OKPY2KEHUs ITUM He ucueprbiBaeTcs. Bech Hadbop nmeronumx-
csl B BAIllEM OKPY2KEHUU HEePEeMEHHBIX MOXKHO YBUJIETDH, J1aB KOMaH]ly export 6e3
napaMeTpoB.

NuaTepripeTraTop KOMaHIHON CTPOKH IPEIOCTABSIET BO3MOYKHOCTU IO YIIPaB-
JIEHUIO TIEPEMEHHBIMU OKPY2KeHus. Bo-1IepBbhIX, IpU cTapTe UHTEPIIPETATOP KOIIU-
pyer BCE OKPYyZKeHHe B CBOU COOCTBEHHBIE IIepeMEeHHbIe (3aMeTHM, YTO BHY TDEHHHE
IIepeMeHHble HHTEePIIPpeTaTOPa OPraHn30BaHbl TaK »Ke, KaK IIepeMEHHbIE OKpYyzKe-
HUsI, & MIMEHHO — B BHJie Habopa ¢Tpok Buja VAR=VALUE), Tak 9TO K HUM MOXKHO
00PATUTHCS:

avst@host:~$ echo $PATH
/usr/local/bin:/bin:/usr/bin
avst@host:~$ echo $HOME
/home/stud/s2003324
avst@host:~$ echo $LANG
ru_RU.KOI8-R

Kpome Toro, maTepIipeTaTop mpeaocTaBisieT BO3MOXKHOCTEH KOIMMPOBATH 3HAUEHU S
IIepeMEHHBIX 00PATHO B OKPY2KEHUE C IIOMOIIBI0 KOMaHIbI €Xport:

PATH=$PATH:/sbin:/usr/sbin
export PATH

nJInk IIpoCcTO

export PATH=$PATH:/sbin:/usr/sbin

Camu 110 cebe prcBanBaHUsI BHYTPEHHUX [MEPEMEHHBIX, MOJ00HbBIE TEM, UTO MBI
HCIIOJIb30Ba/IN B KOMAHIHBIX daiiiax B mpeaplIyiieM maparpade, Ha OKPYKEeHHe
HUKAK HE BJIUSIOT.

[Tepemennyo MOXKHO JIMKBUAUPOBATL C TTOMOIIBIO KOMAHJIBI unset, Ipu 3TOM
OHa IPONAJIET U U3 MHOYXKECTBA BHYTPEHHUX II€PEMEHHBIX, U U3 OKPYKEHUSI:

unset MYVAR

Monudukariusi OKpyKeHUs BJIMSET HA BLITOJHEHNE BCEX KOMAHJ], KOTODPHIE MbI
JaeM UHTEePIPeTAaTOPy, MOCKOJIbKY 3aIyCKaeMble HHTEPIIPETATOPOM IIPOIECChl Ha-
CJIESIYIOT yKe MOAUMPUITTPOBAHHBIN HAbOP IepeMeHHbIX OKpY2KeHus. Kpome Toro,
IIPU HEOOXOIMMOCTHU MOXKHO OTIEJIbHO B3ATYIO KOMAH]Iy 3aIlyCTUTL C MOIUMDUIIU-
POBAHHBIM TOJIBKO JIJIsi HEE OKPY2KEHUEM. DTO JEJIAeTCsI TPUMEPHO TaK:

VAR=value command

Tak, cmeHUTH MHAGOPMAIMIO O MOJIH30BATENE, BKJIOYAsS UCIOJIb3YEMbIH KOMAaH/I-
HBIl WHTEPIIPETATOP, MOYXKHO C IOMOIIBIO KOMaHIbl chfn, KoTOpas MOXKeT OBITbH
peasn30BaHa MI0-pPa3HOMY: B OJTHUX CHCTeMaxX OHa 33/Ia€T M0JIb30BaTEJIO s BO-
IIPOCOB, a B JIpDYTUX — IpeJiyIaraeT K PeJIAKTUPOBAHUIO OIIPEJICJIEHHBIN TEKCT, U3
KOTOPOTr'0 3aTeM WM3BJIEKAECT HY:KHbIe 3HadeHus. J[Jis1 pemakTupoBaHus TEKCTa I10
YMOJTYaHUIO 3allyCKaeTcs peJaKTOp TEKCTOB Vi, YTO He JJId BCeX I0JIb30BaTesei
yo6HO. BhIiiTy U3 1M0o10yKeHnsT MOXKHO, HAIIPUMED, TaK:
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EDITOR=joe chfn

B srom cirydae O6yier 3amyiineH pegakTop joe.

1.2.17. IIporokoaunpoBaHue ceaHca PabOTHI

[Ipu BhITOIHEHNH 3aJaHUI TPAKTUKYMa YaCcTO TPeOYeTCs IPEICTaBUTh IIPOTO-
KOJI ceaHca paboThl ¢ IPOrPaMMOIi, T. €. TEKCT, BKJIIOYAIONINN KaK HHPOPMAIINIO,
BBOJMMYIO II0JIb30BaTE/IEM, TaK U HH(POPMAIINIO, BBIIABAEMYIO IIPOIPAMMOi. DTo
JIETKO CJIEJIATh C IOMOIIBIO KOMaH bl script. YTobbl HAYATH IPOTOKOJINPOBAHNE,
3aIlyCTUTE KOMAHy SCript ¢ oJHUM [apaMeTpoM, 3aJaiomumM uMs daitaa mpo-
Tokos1a. JlJist OKOHYIaHUsT TPOTOKOIMpPOBaHus HaxkMuTe Ctrl-D («komerr cbafma»).
Hamnpumep:

avst@host:~$ script my_protocol.txt
Script started, file is my_protocol.txt
avst@host:~$ 1s

al.c Documents  my_protocol.txt tmp
avst@host:~$ echo "abc"

abc

avst@host:~$ [Ctrl-D]

Script done, file is my_protocol.txt

Qaiiyr my_protocol.txt Temnepb COAEPKUT TPOTOKOJI CEAHCA PADOTHL:

Script started on Wed May 17 16:31:54 2015
avst@host:~$ 1s

al.c Documents my_protocol.txt tmp
avst@host:~$ echo "abc"

abc

avst@host:~$

Script done on Wed May 17 16:32:14 2015

1.2.18. I'padpuueckas nmojacucrema B OC Unix
Obi1ue cBegeHus

B oriimane or Hekoropbix jpyrux cucrem, OC Unix cama 110 cebe He BKJIIOUIAET
HUKAKUX CPEJICTB MOJIEPXKKU Ipadutieckoro unrepdeiica. s padorsr B rpadu-
qeckoM pexkume B OC Unix mcriosib3yercst IporpaMMHBIN KOMILJIEKC IO, OOTIAM
naszBanneMm X Window System, KoTOpbIit cOCTOUT U3 OOBIYHBIX TI0JIB30BATETbCKUAX
[IPOrpaMM U He sIBJISETCsI, BOODIIE IOBOPsi, YACTHIO OMEPAIIMOHHON CUCTEMBI.

NHorga MoXXHO BCTpeTWTb B AuTepaType u pasrosopax HaumeHnoBaHue «XWindows>».
Takoe HanMeHOBaHWE SIBSIETCS KAaTETOPUYECKN HEMPABWUJIbHBIM, HYTO CO3LATenn CUCTEMbI
X Window HacToiiunso noguépkusator. Cioo «windowy» (OKHO) B HauMeHOBaHMW 3TOM
CUCTEMbI OONXKHO CTOATb B €EANHCTBEHHOM 4YUCHE.

Henrpanbayo poss B pabore X Window System wurpaer mporpamma, oTBe-
vamlast 3a oTobpakeHue rpaduaeckoil nHGOPMAIUU Ha JIUCILIEE MOJIb30BaTe-
Jisi. DTa nporpamMma HasbiBaeTcst X-cepgsepom. Bee npuiioxkenusi, HCIOJIb3YIONINE
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rpaduky, 0bpaIaTcs K X-cepBepy € 3aIllPOCaMy Ha BBIBOJ] TOTO UJIU HHOTO 300~
parKeHust; TaKuM 00pa3oM, X-cepBep IPeJOCTaBIIsieT PUIOKEHUAM ycayey (cep-
BuC) oTOOpazKeHust rpacdudeckoii nHMOPMAIH, OTKY/a U TPOUCXOJUT Ha3BAHUE
«X-cepBep». [Iporpammbl, obparmarormuecst K X-cepBepy (To eCThb BCe MPOrpaMMBbl,
paboratomue B OC Unix u ncross3yioniue rpaduky ), Ha3bIBAIOTCS COOTBETCTBEH-
HO X-KJINEHTaMU.

OT,I[G.HI)HOFO YIIOMUHaHUA 3aCJIy2KUBAIOT X—K.HI/IQHTI)I ClienuaJIbHOIro THUIla, Ha-
3bIBaeMble 0KOHHbLMU MeHedxHcepamu. OKOHHBIN MeHeZKep OTBeYaeT 3a obpamiie-
HUE IMOABJIAIONINXCA Ha IKPpaHe OKOH — OTPUCOBLIBACT paMKM U 3arO0JIOBKU OKOH,
[TO3BOJISIET TIEPeMeIaTh OKHA 110 SKPaHy W MEHsITh WX pa3Mepbl. ABTOopam Jpy-
rux rpadudecKux IporpaMM, KakK CJIeICTBUE, He HY>KHO JIyMaTb O JEKOpe OKHA;
06bIIHO X-TIPUJIOXKEHHE OTBEYAET TOJIHKO 33 OTPHCOBKY IIPsIMOYTOJIBLHOI 001acTI
9KpaHa, He UMEIOIeil Hi PaMKHU, HU 3ar0JI0BKa, HU IIPOYNX CTAHIaPTHBIX 3JIeMEH-
TOB Jiekopa okHa. C JIPyroil CTOPOHBI, W MTOJIb30BATE/b B 9TOW CHUTyaIlMH MOXKET
BBIOpATH M3 HECKOJIBKUX OKOHHBIX MEHEIKePOB TOT, KOTOPBLIH JIydIlle OTBEYAET
€ro MHAUBUAYaAJIbHbIM CKJIOHHOCTAM 1 HOTp€6HOCTHM.

ABTOp B CBOE BpeEMHA nobun AEMOHCTPNPOBATb K HEMNOCBALWEHHbBIM » I'IpOCTeHbKI/II7I (',bOKyC,
COCTOSIBLUMIA B 3aMeHe «Ha JIETY>» OKOHHOIro MeHeaxKepa C aCKETUYHO BbirnaasLwero fvwm2 Ha
fvwm95, B Menbyaliwmx nogpobHocTsx konupytowmii sHewHuii Bug MS Windows-95. Oco-

OeHHO NOYeMy-TO BMEYATASIET 3pUTENEN TOT (PaKT, YTO OTKPLITLIE MPUIOXKEHUS MNPU STOM
HUKYZa He [LEeBatoTCs.

OnHOl M3 caMbIX MOMYJISIPHBIX X-KJIHEHTCKUX IPOIPAMM MOXKHO CUYUATATDH
xterm — smyssaTop asdasuTHO-IndpoBoro guciies st X Window. B pabore
MOKeT OBITh YI0OHO 3aBECTH OJHOBPEMEHHO HECKOJBKO IK3EMILISPOB TIPOTIECCa
xterm, KayKJblif M3 KOTOPBIX MOPOXKIAET CBOE OKHO, T/Ie 3aIlyCKACT KOO WHTEP-
[PeTATOpa KOMAHIHOW CTPOKU. B OJHOM OKHe MBI MOYKEM 3allyCKaTh PEIaKTOP
TEKCTOB, B JPYIOM — BBIIOJIHSITh TPAHCJISIIIUIO U OTJIAJKY, B TPETheM — 3aIlyc-
KaTh TECTOBBIE ITPOI'PAMMBI U T. JI.

3amnyck X Window u BbIGOpP OKOHHOTO MEHeIXKepa

B zaBucumocTr or KoH(MUrypaun KOHKPETHON MaImuHbl cucrema X Window
MOXKET OKa3aThCd y2Ke 3allyllleHa, JIM00 BaM OyIeT Hy»KHO 3allyCTHUThL €€ CaMOCTO-
areabHo. OOBITHO 9TO [IE/IaeTCsI C MOMOIIBI0 KOMaHIbI Startx, KoTopasi, B CBOIO
odepeb, 3allyCKaeT IIporpaMMy xinit.

BO3M0)KHO, B Balleli NOKaNbHON ceTun NPUCYTCTBYET MalllHa, BbINMNOJIHAKOWAA pOJib Cep-
BEpPa I'IpVIﬂO)KeHI/Iﬁ Ha OCHOBE de; K TakKol MallMHE MOXXHO NOAKNHOYNTBECA C NOMOLBHO
wTraTHbIX cpegcts X Window Takum obpasom, 4To BCe Bawy nporpamMmmbl OygyT BbINOMAHATL-
csl Ha oToli (ymanéHHoli) MalumHe, a Ha BalleM JIOKaJbHOM pabouem MmecTe ByaeT npoucxo-
OUTb TOJIbKO OTODpaXkeHMe MX rpacpmyeckmx OKOH, T.€. Ball KOMMbloTep Byger urpats posib
X-TepMunana. YT1obbl npoeepuTh, ecTb Nu B Balei ceTn xdm-cepsepa, nonpobyiiTe AaThb
koMaHgy «X -broadcast». Ecnu xdm-cepeep B Baweli ceTu AeiACTBUTENLHO €CTb, NoOCie
NEPEKOYEHNS] B TPacPUYECKUii PEXXM Bbl YBUANTE NMPUrialLEHNe K BBOAY MMEHM U Napo-
N ANs BXoAa Ha 3ToT cepsep. Ecnn xdm-cepsepoe B ceTu Hosiblie oaHOro, cHadana Bam
MNOKa>XXYT NX CNNCOK C NpeaNOXXEHNEM Bbl6paTb, ycnyraMm Kakoro n3 HUX Bbl >K€la€Te BOC-
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nonb3oBatbes. Ecnn B Teuenne 15-20 cekyHa nocne nepexoga B rpadpnyeckunii pexxum HUYero
nofobHoro He nNpomsolwno — ckopee Bcero, xdm-cepeep B Balleil CETU OTCYTCTBYET.

Komanma startx Bmecte ¢ X-cepBepoM 3aIyCTUT JJisi BAC TOT WX WHONW OKOH-
HBII MeHemkep. B HEKOTOPBIX CHCTeMaX OKOHHBIN MEHEIXKep MOXKHO BBIOPATH
U3 MEHIO, TMOSBJISIONIErocsi cpaly mnocie 3amycka X Window, B apyrux cucremax
BBIOOP KOHKPETHOI'O OKOHHOT'O MEHE/IZKEPa, OIIPE/Ie/IAeTCa KOHMUTypaluei.

Ecnu kondurypanust ceanca, 3alrycKaeMoro KOMaHI0il startx, Bac He BIIOJIHE
YCTpanBaeT, Bbl MOXKETe HACTPOUTDH €€ 0 CBOEMY BKYCY, CO3/IaB B JIOMAIlHEl Tu-
pekropun dailn ¢ umeneMm .xinitrc (a0 OTPETAKTHPOBAB €rO, €CJIM OH yiKe
ectb). ObGpaTuTe BHUMaHUE Ha TOYKY IepeJl nMeHeM baiina, oHa BaxkHa. 1o cy-
Tn .xinitrc mpexcraBisieT coboil KOMaHIHBIN (ail, U3 KOTOPOrO 3aIlyCKaIOT-
cs MPUKJIAIHBIE TPOrPAMMbI, BKJIIOYas U CaM OKOHHBIN MeHemxkep. IIporpamma
xinit samyckaer X-cepBep, a 3aTeM, COOTBETCTBYIONINM 0Opa30M yCTAHOBUB IIe-
PEMEHHBIE OKDY2KEeHUsI, HAUMHAET BBIIIOJHEHUE KOMAHI U3 .xinitrc. 3aBepineHue
BBINIOJIHEHUS .Xinitrc o3nadaer kKoHer paborsl ¢ X Window. IIpocreiimmit npu-
Mep .Xinitrc MOXKEeT BBIIVISIETh IPUMEPHO TaK:

xterm &
twm

B srom cityuae cHavasia Gyjer 3aiyineH xterm (ero Mbl 3allyCKaeM Ha BCSIKH
caydait, 9Tobbl MOXKHO OBLIO PaboTaThb, JIayKe €CJIM OKOHHBII MEHEIKEpD MMEeT
HeyJ00HYI0 KOH(MDUIYPAIUIO), OC/e Yero — OKOHHBIN MeHezkep twm. Obparure
BHUMaHNUE, 9TO Xterm 3amyckaercs: B (GOHOBOM PezKIMe (JIJIs1 9TOr0 B KOHIIE epBOii
CTPOKH ITOCTABJICH 3HAK &). DTO C/ICJIAHO, 9TOOBI HE OKHJIATH €0 3aBEPINCHNUST JJIsT
3allyCcKa twm.

Ecnu rpacduyeckas obonoyka 3anyckaeTcst aBTOMaTUYECKN NPU 3arpy3Ke CUCTEMbI, 3 Bbl
BXOLMTE B CUCTEMY, BBOAS CBOE MMsi U naposib B rpadpuyeckoii popme BBoga (3Ty dopmy
BBOAA BaM HapuCOBasl TaK Ha3blBAeMbIll MEHeZXKep AMCNNes), TO A/ HACTPOIKM ceaHca
paboTbl BMecTo .xinitrc Bam notpebyercs chaiin .xsession. Mo cyTu oH ycTpoeH Tak
XKe, Kak .Xinitrc, TO €CTb KOMaHAbl N3 HEro BbIMNOJIHAKOTCA MOCJ/I€ 3anyCKa Ballero ceaHca
paboTbl; CeayeT TONBKO YYUTLIBATL, YTO KOMaHAy startx Bbl AaéTe U3 CyLLECTBYIOLLErO Ce-
aHca paboTbl (NycTb n He rpadmyeckoro), rae y>Ke HaCTPOeHbl MEPEMEHHbIE OKPYXKEHUS],
BANSIIOLLME HA pabOTy MHOMMX MPOrpamMMm; Npu BXOAe B CUCTEMY Yepe3 MeHemkep Aucnies
HaCTpolika OKpYXXeHUsl B paboyem ceaHce BO3/araeTcsi Kak pas Ha daiin .xsession. Yacro
PEKOMEHAYIOT KOMaHfbl 3anycka nporpamMm, obpasytowmux saw pabouuii ceaHc, HanucaTb B
chaline .xinitrc, a aiin .xsession NOCTPOUTbL N3 ABYX KOMAHL: BbINOJHEHUS CTaHAAPT-
HOrO CKpMNTa, ONUCbIBatoLWEro Balle paboyee okpyxerue (.profile) n 3anycka .xinitre.
CopepXxumMoe .xsession Noay4aeTcs BOT TaKUM:

~/.profile
~/.xinitrc

B atom cnydae ecTb xopowmii WaHC, Y4TO Bbl NOJy4UTE COBEPLUEHHO OLMHAKOBYIO pabouyto
cpepy kak npu 3anycke X Window uepes startx, Tak u npu Bxoge 4epe3 AUCMIEHbIi
MeHezXep.
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Bce cymiecTytomiye B Hallle BpeMsi OKOHHBbIE MEHEI2KEePhI MOYKHO IMOJEIUTh Ha
Te, KOTOPbIE IIBITAIOTCS KPOME BBIOJTHEHHsI CBOMX OCHOBHBIX (byHKIHUil (yrnpas-
JICHUsI OKHAMHU) €Ilé U PeaJin30BbIBATL Mmemagdopy pabouezo cmoaa (auri.
desktop metaphor), 1 Te, KOTOpPbIE TOrO HE JIETAIOT. Pa3HuIla MEXK Iy HIUMU OIPOM-
Ha; [IePBbIe OOBIYHO JIa2Ke HA3BIBAIOT HHAYE — OKPYHCEHUAMU Paboue20 cmoaa
(desktop environment, DE). K ux 4uciy ornocarcs Gnome, KDE, xfce, MATE,
Cinnamon, Unity; «0ObI9HBIE» OKOHHBIE MEHEJZKEPBI IIPEICTABIEHBl TAKUMU IIPO-
rpammamu, Kak lceWM, Fluxbox, Window Maker, BlackBox, yke yriomMmunaBmii-
cs twm, a Takxke mwm, fvwm, AfterStep u MmuOrHE JpyTHE.

Crporo roeopsi, He Bce DE B npuHumnne siBASIOTCS OKOHHBIMU MEHEL)KEPAMUN — HEKO-
TOpble U3 HUX BKOYAIOT B cebsl CBOA COBCTBEHHbINI OKOHHbIA MEHEIKEP KaK OTAENbLHYIO
nporpammy, Hanpumep, ans xfce Takoii nporpammoii BeicTynaet xfwm, a B coctase Gnome
OKOHHBbIN MEHEeI)KEP MOXXHO La>Xe NMOMEHATb. BI'IpOHeM, O6I>I‘-IHO OKOHHbI MEHEIXKEDP, BXO-
aawwmii 8 coctaB DE, He paccunTaHn Ha paboty otgensHo ot ceoero DE.

Ncropust «meradopsl pabodero crojiay JIOBOJIBHO cBoeoOpasna. Cumraercs,
aro mpuaymaan eé emé B 1970 rony B Xerox PARC — uccienosarenbckoM 1eH-
Tpe KOMIIAaHMU Xerox; B KauecTBe aBropa HasbiBaior Asana Kas (Alan Kay).
[TepBoiit 3KCIIEPUMEHTAIBHBIN KOMIIBIOTED € rpadudeckuM nurepdeiicom — Xerox
Alto — mosieusicst 8 1973 romy. Ciemyer mOHUMAaTh, 9TO B Te BpPEMEHa KOMIIBIO-
Tephl BCE emé «ObLIM OOJIBITUMEY, 10 CTPEMUTEHLHOTO IEPeXoa K YeTBEPTOMY
nokosieanio 9BM ocraBajioch mouTu JlecATh JieT; st paboThl ¢ KOMIIbIOTEpa-
MU aKTUBHO HUCIOJIB30BAJIUCH TePMOKAPTHI, UX TOJBKO-TOJBKO HAMUHAJN TECHUTD
aaaBUTHO-IIU(PPOBBIE TEPMUHAJIBI, & IPadUIECKUl MOHUTOP, Ja eIl OCHAIIEH-
HBIIl MAHHITYJIITOPOM <«MBIIIb» (CTOJIb XOPOIIO 3HAKOMBIM HaM Ceifdac) BOCIIPHU-
HUMAJICA MPOMECCHOHAJIAMU KaK 9K30TuKa. KOHedHBIX HoJIb30BaTeell B COBpe-
MEHHOM ITOHMMAHUU TOTJA IIPOCTO He OBLIO, JJIs IMIMPOKON MyOJIHKH «9K30TUKOM»
OBLT BOOOIIIE JITOOOH KOMITBIOTED.

[TepBas peanuzaius «pabovuero crojay s KOMIbIOTEpa, JOCTYITHOTO MaCCO-
BOMY NOTPEOUTETIO, TMOSBUIACH JIUITH CIyCTd JecaTuierue — B 1983 romy — Ha
komibiorepe Commodore 64, npuuém Tam rpadudeckuii narepdeiic He ObLT OC-
HOBHBIM. B KauecTBe OCHOBHOI'O TI0JIB30BaTEIbCKOTO HHTEP(dEiica «pabodanii CTo»
zajeticteoBasn B 1984 1. cozmarenn Apple Macintosh. Hembzst ckazaTh, 910 31OT
IIOJIXO/T CPa3dy CTaJl HOIYJIAPHBIM; Ha 3al0JIOHUBIINX PHIHOK «IBM-coBmecTuMbIx»
KOMITbIoTepax mepBas obosouka ¢ DE — Windows 1.0 — nmosiBuiace B 1985 roxmy,
HO OIILYTUMO#l HOIYJISPHOCTA CUCTEMbBI 3TOH JIMHEHKHN JOCTHUIJIA JIMINbL B Hava-
jge 1990-x. OHO M HOHATHO: 4TOOBI BCE 3TO rpadUUecKoe XO3SHCTBO IIEPECTAIO
OTBPATUTEIBHO TOPMO3UTH, KOMIILIOTEPAM IPHUIILIOCH JJIs HAYasIa CTaTh JOCTa-
TOYHO OBICTPBIMHU, & ITOKA C 3TUM BCE OBLIO HE CJIMIIKOM 3710pPOBO, IybOJIMKa, ycIie-
JIa UPUBBIKHYTH K PaboTe B TEKCTOBOM pPexKHMMe (XOTsl ¥ HE ¢ KOMAHIHON CTPO-
Kot — KoMmaujHasi crpoka B MS-DOS 6buna st cepbE3HOI pabOThI CJUIIKOM
IPUMHUTHBHA). Y6eJIuTh MacCoOBOro mojib3oBaress, uro Windows — 9To MMEHHO
TO, YTO MOJIB30BATENIO HY?KHO, MAPKETOU/Ibl CMOTJIN OTHIO/b HE CPa3y, HECMOTPs
Ha [PSIMO-TAKU TUTAHMYIECKUE PEKJIAMHbIE YCUIIUS.
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K coxanenuio, B Hare BpeMs OOJIBIITMHCTBO II0JIb30BAaTe/ el B IPUHIIAIIE He
MOXKeT cebe MPEeJCTABUTh PabOTy ¢ KOMIIBIOTEPOM KAK-TO WHAYE, HEXKEJIM B PaM-
Kax MeTadopbl pabodero cToja; 3TUM OTYACTH OObSICHSIETCS TOT elié OoJiee Iie-
qaJIbHBIN (DAKT, 9TO MPAKTUUIECKHU BCE HOIYJIAPHBIE TUCTPUOYTUBLI Linux, ecian
UX CIENHUaJbHO He JI0PabaThiBATh IOCJE YCTAHOBKU, [0 YMOTYAHUIO MIPEJJIATAIOT
[I0JIb30BaTENIO TOT min nHOi BapuanT Desktop Environment; ojgunum us onpassia-
HU 9TOT0 HA3LIBAIOT CTPEMJICHHE 00/IErIUTh O/Ib30BATE/ISIM MUTPAIIAIO U3 MUPA
Windows.

Hwudyero xoporero u3 sroro, pazymeercs, He BoixoauT. Hauars ¢ Toro, 1ro BCe
DE kak onua TpebYIOT MHOT'O PECYPCOB U, UTO BIIOJIHE €CTECTBEHHO JIJIs ITPOrPaMM
9TOrO KJIACCa, 3a9aCTYI0 BECbMa OIyTUMO «TOPMO3ST», OCOOEHHO HAa «CTapPBIX»
KoMmIbioTepax. Mexay TeMm, rpadudeckasi 060J09Ka — ITO 6CNOMO2AMEALHDLT
UHCTPYMEHT, 00A3aHHOCTH KOTOPOr0 — OOECIIEYUTD MMOJIB30BATEII0 BO3MOXKHOCTh
3aIlycKa IIPOrPAMM, PEIIAIONINX €0, 0JIb30BaTe s, 3a/1a41; UMEHHO Paiu paboTh
9THX MPOrPAMM, HA3BIBAECMBIX IPUKJIAQIHBIMA, U CYIIECTBYeT W CaM KOMIIBIOTED,
U OllepaInoOHHas CUCTeMa, U rpadudeckas 000/09Ka; CUTyallns, B KOTOPOil BCITO-
MOraTe/ bHbIE TPOrPAMMbBI OTOMPAIOT IIEHHBIE PECYPCHI Y TPUJIOKEHUH, BBITJISIUT,
MSITKO T'OBOPs, CTPaHHO.

Ydarute, 9TO, €C/IM BBl BCE-TAKU JOIYCTUTE CTApT Kakoro-uudbyas DE B cBoeit
CHUCTEME, OHO COYTET CBOUM JIOJITOM 3a4eM-TO CO3/IaTh B Ballleil JoMallHell Tu-
PEKTOpUHU LEJIYIO NadKy HOoAJupeKTopuil ¢ mmenaMu Bpoje Desktop, Downloads,
Documents, Music, Photos u mnpouyee B TakoM JyXe — 3aMeTUM, COBEPIICH-
o nycreiX. Kcraru, ecimn rerepb KUHYTH Kakue-HUOYIb (hailibl B JUPEKTOPHUIO
Desktop, OoHM HEMEJJIEHHO OTOODPA3sATCA B BUJIE MKOHOK HA BAIIEM OCHOBHOM
9KpaHe (BHE OKOH), 9TO U eCTh, COOCTBEHHO IOBODsI, TOT CaMblii «pabouuii cTos» B
nounmanun DE, padoratormux mox Unix. 1 ckaxkure criacubo, ecyiv 3TH TUPEKTO-
pun Oy/IyT Ha3BaHBI IO-AHTJINICKH, 8 HE [TO-PYCCKU, JIa B JIOBEPIIIEHUE C ITPOOEIaMu
B UMeHax (ara, BOT OPsiMO Tak — Pabouuit CToi, 3arpysxu, JoKyMeHTSH ), U3-3a Ue-
ro MOTOM OYJIYT TO W JEJ0 BO3HUKATH HEIOHSITHBIE ITPOOJIEMBI ¢ IPOTPaAMMaMHU,
KOTOpPBIE TAKOrO He OXKHUJIAIOT, U TPY/IHOCTH IPU IMONBITKAX CIPAaBUTHCH CO BCEM
3TAM 13 KOMaHJJHOH CTPOKH.

Kak y»ke roBopu/Ioch, Jiist IJIOJ0OTBOPHOTO N3y 9YeHHsT TPOrPaMMHUPOBAHUS (/1a
¥ BOOOITE IS TIOBBINIEHUsT cOOCTBEHHOI 5D PEKTUBHOCTH IPU paboTe ¢ KOMIIbIO-
TEPOM) CJIeyeT UMEHHO HMHTepdeiic KOMAHIHON CTPOKH CJICJIaTh CBOMM OCHOB-
HBIM MHCTPYMEHTOM; B 3TOM IporpaMmbl Kjacca Desktop Environment Tosbko
MEIITAIoT, TAK YITO I1e/IeCO00PA3HO Cpa3y 2Ke 3aMEHUTDH CPely, KOTOPYIO BAIll JUC-
TpubyTuB Linux Bienms mo ymMoJiMaHuio, Ha KAaKOH-HUOYIh U3 «JIEMKUX» OKOHHBIX
MeHe[KepoB. K caacTbio, MHOTHE U3 HUX BXOISAT B OOJIBIIMHCTBO JUCTPUOYTHBOB,
XOTsI TTO YMOJTIYAHUIO ¥ HE YCTAHABIUBAIOTCA. ABTOD KHUTH PUCKHET TOPEKOMEH 0~
BaTh JjIs HadaJia nornpobosars lce WM, HO He «I10/1CaKMBAThCS» HA HET'O HAMEPT-
BO; KOT'JIa BEI OOJiee-MeHee OCBOUTECHh B HOBOI JJTsT cebst 0OCTaHOBKE, 00sI3aTETHHO
OIPOOyiiTe JIpyrue OKOHHUKHU.

Ecin BBl BXOnuTEe B cucreMy B IpadUuecKOM PEXHUME, TO €CTb depe3 MeHe-
JizKep jmciiest (B GOJIBIIUHCTBE CJIydaeB 9TO OyJeT UMEHHO TaK, XOTs CHCTEMY
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BCerjla MOYKHO IEPEeHACTPOUTh, YTOOBI OHA HE 3allyCKaJa MEHEeJZKep JMCILIes),
HOCMOTPUTE, HE IIPEJIOCTABJIAET JU CaM JUCIUIEHHBIA MeHeIKep, KpOMe BO3MOZK-
HOCTH BBOJA MMEHHU U I1apoJisi, TaK»Ke KaKoe-HUOYIb MEHIO MJIH JIPyroe CPelCTBO
JI71sI BBIOOPa KeJIaeMOI'0 OKOHHOI'O MEHEIZKepPa; COOTBETCTBYIOIIUI BHIOOD OOBITHO
TO-aHTVIMHICKNA Ha3bIBaeTCs KAaK-TO BPOJIE Session type, a TMO-PYCCKU <«TUIM CeaH-
cay WM 9TO-TO Bpojse Toro. Ecim Takoit onmum HeT, MPUAETCS BOCIOJIb30BAThCS
VIIOMUHABIIUMUCS BbIlle (aiiyiaMu .xinitrc m .xsession; Hampumep, MOXKHO
HAIMCaTh B .Xinitrc 4To-TO BpOJie

xterm &
icewm

(BupoueM, xterm 3j1ech COBCeM He 00sI3aTeJieH, JOCTATOYHO MIPOCTO icewm), a B
daiiyie .xsession, Kak Mbl yKe IIPEJ/jIarajii BBIIIE, BOT TAKOe:

~/.profile
~/.xinitrc

MozkHO, BIlpoUueM, MOCTYIHUTH U MIPOIIE — CO3/aTh OAWH TOJIBKO (aiiy . xsession,
B HEM HaIMCATDh €JIMHCTBEHHOE CJIOBO icewm, U C HEIJIOXOH BEPOATHOCTHIO PE3YJIhb-
TaT BaC yCTPOUT.

Pa6Gora ¢ ki1accuyecKuMyu OKOHHBIMUI MeHed2KepaMu

K knaccuueckum OM Mbl oTHOCHM twm, fvwm 1 HEKOTOPBIE APYTHE; OTMETHM,
9TO PEKOMEHIOBAaHHBIM HaMu B npeablaymeM naparpade IceWM kiraccmaeckum
HE CUYNTAETCs, IIOCKOJIBKY ITOBE/IEHIEe OKOH B HEM CKOpee IIOX0XKe Ha TO, K YEMY BbI
MOIVIN TPUBLIKHYTH B Windows — Hampumep, 9T0ObI IIepeHecTH B HYXKHOE OKHO
¢oKyC BBOJA, 10 ITOMY OKHY HYKHO <«IIEJIKHYTb», U OHO IIPA TOM HEMEJIeH-
HO OyJ/IeT «IIOJHATO HaBEPX», TO €CTh, €CJIM KAaKas-TO ero YacThb ObLIa 3aKPbLITa
JAPYTUMU OKHAMH, ITOCJIE CAKPAMEHTAILHOIO «KJIMKA MBIIITKOW» Bbl YBUJIUTE OKHO
HEJIUKOM.

Ecnu BbI, ciieiys HalieMy COBETY, PEIUTe MOonpoboBaTh MOPadOTATh C Pas3-
JIMYHBIMUA OKOHHBLIMH MEHEJKepaMU, PaHO WX MO3/THO BaM ITOIMAJETCS TAaKOH, B
KOTOPOM (POKYC BBOIA CAeJYem 3G KYpPCOPOM Mbiut, 0e3 BCIKUX IMETIKOB, UTO
[TO3BOJISIET, B 9aCTHOCTH, BBOAUTH TEKCT B OKHO, KOTOPOE Ha 9KpaHe BUIHO JIUIIb
FaCTUIHO. DTO MOYKET OKA3aThCA HEIPUBBIYHBIM, HO BO MHOTUX CJIyIasX HAMHOTO
bosiee ymobno. Ectb m npyrue ocobeHHOCTH KJIACCHIECKUX OKOHHUKOB, IIPU BHU-
MaTe/JIbHOM PACCMOTPEHUHN OKA3bIBAIONINECS YIOOHBIMU, XOTS K HUM W IIPUJICTCS
[IPUBBIKATD.

JI10001i OKOHHBIN MEHEIKEpP MMEET BEeCbMa PA3BUTHIC CPEICTBA HACTPONKH,
TIO3BOJISIONINE CYIIECTBEHHO U3MEHUTH €ro MOBEJICHUE, TaK UTO JIaTh UCUYEPIILIBA-
FOIIY 0 HHCTPYKITUIO IO paboTe ¢ KAKUM-JIM00 U3 OKOHHBIX MEHE/[P)KEPOB Ha YPOBHE
«HAXXMUTE TAKYIO-TO KJIABUIILY JJIsl [IOJIYUEHUsI TAKOTO-TO Pe3yJibraTay ObLIO Obl
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3aTPYIHATENLHO. B aTOM maparpade Mbl OrpaHUTIHMCS OONTUMHU PEKOMEH AN~
MU, KOTOPBIE II03BOJISIT BaM OBICTPO OCBOUTHL PAOOTY C BAIIMM OKOHHBIM MEHE I2Ke-
POM B TO#1 KOHMUTYpaIlK, KOTOpas yCTaHOBJIeHa B Baeil cucreme. [Ipu xesranun
BBl MOXKeT€e H3MEHHUTD JII0ObIe HACTPOIKI OKOHHOTO MEHE/PKEPA; 38 HHCTPYKITUSIMA
110 TOMY IIOBOJY CJIeyeT OOPATUTHCH K TEXHIUIECKON JTOKYMEHTAIINN.

Urak, mepBoe, ITO MOXKHO IIOCOBETOBATDH II0OC/IE 3aIlyCKa OKOHHOI'O MEHE/[Ke-
pa — 9TO MOMBITATHCS MOHITH, KAKHM 00Pa30M B HEM BLICBETUTDL TJIABHOE Me-
mio. Bo Beex kinaccuaeckux OM riaBHOe MEHIO BBIIAGTCS, €CH MENKHYTD JICBOH
KHOIIKON MBIIIN 8 1060M c80600HOM Mecme 9kpana (TO eCTh B TAKOM MecTe, KO-
TOpOE He 3aKPbITO HUKaKUMU OKHamu). Huduero moxoxkero Ha «pabouuii cTosI»
U MKOHKH TYT, €CTECTBEHHO, HET, TaK YTO 3aIllyCKAThb HYKHBIE BaM I[IPOIDAMMBI
MOZKHO JIUOO Yepe3 MeHIO, JTUOO C MOMOIIBI0 KOMAaHJHON CTPOKHU, U BTOPOE, IIPsI-
MO CKasKeM, IpeJNOoUTHTeNbHee, XOTs Obl TOTOMY UTO IIpocTo 6nicTpee. [Toaromy
JIydIlle Cpa3y JKe IMOJIyYUTh B CBOE PACIIODsi?KEHIE OKHO € KOMAaHHOI CTPOKOM,
3aIlyCTUB IIPOIpaMMy Xterm mym Kakoif-ro eé anasior. OOBIMHO 9TH IPOrPAMMBbI
MOYKHO OTBICKATH JIMOO B CAMOM TJIABHOM MEHIO, JUOO B €ro MTOJIMEHIO, Ha3hIBae-
MoM «terminals», «shells» u T.11. Ecitn y Bac yke ecTb 0JIHO OKOIIIKO C KOMaH/THOI
CTPOKOM, MOXKHO 3aITyCTUTDh HOBBIH 9K3eMILISAD Xterm, 1aB KOMAHTY

Xterm &

O6parure BHEMaHue Ha CUMBOJ «&». [IporpaMMmy xterm Mbl 3amyckaeM B (pOHO-
BOM DeKHMe, 4TO0bI CTApBIi 9K3eMIIsip xterm (¢ MOMOIIBI0 KOTOPOrO Mbl JaéM
KOMaH/Iy) He KJIaJ €ro 3aBepIeHrs: B IPOTUBHOM CJIydae 3allyCK HOBOIO xterm
TepsieT CMBICH, Bejlb Y HAC BO BpeMsl ero paboThl HE OYIET BO3MOXKHOCTH I10JIH30-
BAThCS CTAPBIM 9K3EMILISTPOM.

[Iporpamma xterm nmeer pasBuTyio cucreMy ommuii. Hanpumep,

xterm -bg black -fg gray &

3aIlyCTUT SMYJIATOD TepMUHAJIA Ha 4YepHOM (oHe ¢ cepbiMu OyKBaMu (TOT XKe
HabOp 1BETOB OOBIYHO HCIIOJIBL3YETCsI B TEKCTOBO KOHCOJIN).

[Tokazarh MOJHOCTHIO (MOJHSTH HA BEPXHUI YPOBEHD) OKHO, KOTOPOE YaCTUY-
HO CKPBITO, B OOJIBIIIMHCTBE CJIYIAEB MOXKHO, IIEJIKHYB MBIIIBIO 110 €10 3G20408KY
(a HE 1O JIIOOOMY MeCTy OKHa, KaK Bbl, BO3MOYKHO, IIPUBBIKJIM). Barm HacTpOiKu
MOTYT TIPEYyCMATPUBATL M OOPATHYIO OMEPAIIio — «YTOMUTLY OKHO, TIOKA3aB TO,
9TO TOJT HUM; OOBITHO 3TO JIETAETCS <IEeJTIKOM» Npagoti KHOMKYM MBI O 3a-
roJtoBKY. [lj1sT IepeMertiennst OKHa TO 9KPAHy TAK¥Ke CIYKHUT €ro 3arojIOBOK: J0-
CTATOYHO HABECTH HA 3ar0JOBOK KYDPCOD MBIIIN, HAYKATh (1 HE OTILYCKATD) JIEBYIO
KHOTIKY, BBIOpATh HOBOE IOJIOYKEHIe OKHA U OTIYCTUTh KHOIKY. Ecjim 3arosoBka
OKHa He BUJHO (HAIPUMEDP, OH CKPBIT IO JIPYTUMU OKHAMHE), TY K€ OIEPAIUIO
MOXKHO TIPOJIEJIATh C MOMOIIBI0 BEPTUKAJBHBIX U MOPU30HTAIBHBIX YacTell paM-
KI OKHAa, KPOME BBIJIEJIEHHBIX YIACTKOB B yTOJIKAX PAMKU; 9TU yTJIOBBIE YIACTKU
CIIy2KaT JIJIst U3MEHEHUs pa3MePOB OKHA, TO €CTb IPU IPOTATUBAHUU UX MBIIIKOM
epeMeIaeTcst He BCE OKHO, & TOJIBLKO TOT €r0 yTOJIOK, KOTOPBIH BBl 3aXBaTHIN.
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Eciiu BbI moTepsiyin Hy>KHOE BaM OKHO, OOBITHO €r0 MOXKHO JIEI'KO OTBICKATH,
MEJKHYB Nnpa6oti KHOIKONM MBIIIK B CBOOOIHOM MeCTe 9KPaHa — 3TO BBI3OBET Me-
HIO, COCTOSIINEE U3 CIUCKA CYIIECTBYIONINX OKOH.

B GosbimuicTBe CilydaeB OKOHHBIE MEHEIKEPHI MOAIEPKUBAIOT TaK HA3BIBA-
eMble BUPTYaJbHBIC SKpaHbl (virtual screens), Ha KayKJIOM U3 KOTOPBIX MOYKHO
pPa3MecTUTh CBOM OKHA. DTO ObIBaeT yI00HO, eCid Bbl paboTaeTe OJJHOBPEMEHHO C
OOJIBITINM KOJIMIeCTBOM OKOH. KapTa BUpPTyaIbHBIX 9KPAHOB, HA KOTOPOil n300pa-
JKE€HBI BUPTYaJIbHBIE S9KPAHbI, OOLITHO HAXOJUTCA B IIPABOM HIKHEM YTJIy dKpa-
Ha; 9TOOBbI MEPEK/IIOUUThCS Ha HYXKHBI BaM BUPTYaJIbHBIN SKPaH, TOCTATOYHO
MEIKHYTH MBIIIBIO0 B COOTBETCTBYIONIEM MecTe KapThl. Kjlaccumueckue OKOHHBIE
MeHe IZKepbl (B oramune, Kerat, or Toro xke lceWM) 0o6bMHO paccMaTpuBaroT
BCe HMEIOIINECs] BUPTYaAJbHBIE SKPaHbl KaK YaCTH OIHOIO <«DOJIBIIOTO SKpaHas,
TaK 9TO, HAIPUMED, KaKOe-HUOYIb OKHO MOYKHO PACIIOJIOXKHUTH YaCTUIHO Ha OJI-
HOM BHUPTYaJbHOM 39KpaHe, JaCTUIHO Ha JIPYyroM. DTO O0COOEHHO yI0OHO, KOTJIa
10 KAKUM-TO MPUINHAM OKHO OKa3bIBAETCS YKEJIATe/bHO CIeaThb OOJIbIne, FTeM
pasMep Balero (HaCTOSIIEro, ecu yroJHO, (PU3NIECKOr0) MOHUTOPA.

N3 okoH, B KOTOPBIX 0TOOPAXKAETCS TOT WJIM UHON TEKCT, OOBITHO MOYKHO CKO-
MAPOBATH 3TOT TEKCT B JPyTrHe OKHA. J[JisT 5T0ro JOCTaTOYHO BBIJIEJIUTh TEKCT
MBIIIBIO; BO MHOTHX IIporpammax, paboraromux moj yiupasieanem X Window,
HET CIEIUAJLHON ONEPAlMi «COPY»: KOIMPYETCS TOT TEKCT, KOTOPLIA BbIIEJICH.
Bupouem, maxke eciin onepamnun KOMUPOBAHUS U BCTABKU KaK OTIAEIbHBIE CYIITHO-
CTH IPEyCMOTPEHBI — Yepe3 MEHIO WJIM ropsidie KJIABUIK (HAIPUMED, 9TO Tak
B Opaysepax u OpUCHBIX MPUIOKEHUAX), TO ITU OIEPAIMU OTHOCATCH K 0pyeod,
apaJjiieIbHON cxeMe KOITMPOBAHUS TEKCTA, I ABTOMATHIECKOIO KOITUPOBAHUST BCE-
r'0, 9TO BBIJAETEHO, HE OTMEHSIOT. BCTaBUTH BBIIEJIEHHBII TEKCT MOXKHO mpemseti
(cpenneit) KHONKO# Mbimu. CKopee BCero, Ballia MbIIIb OCHAIIEHA «KOJECOM» JJIsI
CKPOJUIMHTA; 00paThTe BHUMAHUE Ha TO, UTO HA 3TO KOJECO MOXKHO HaXKaTh CBEp-
Xy BHH3, HE IPOKPY4YUBAasl €ro, U TOTJAa OHO cpaboTaeT Kak OObIuHAsl (TpeThs)
KHOIIKA, ITO BaM, COOCTBEHHO, U TpebyeTcst. Kpome Toro, ecyin, Hanpumep, BaM He
XO4YeTCs TAHYTbCsI K MBIIIN, MOXKETe IIOIPOoOOBaTh HaXKaTh KOMOMHAIINIO KJIABHUII
Shift-Ins, ckopee Bcero 3To NpUBEIET K TOMY K€ PE3YJIbTATY.

1.3. Terteppb HEMHOro MaTeMaTHUKN

B sT0i1 ri1aBe MBI paccCMOTPUM OU€HL KPATKUE CBEJIEHUS U3 00JIACTH MaTeMa-
TuKU, 6€3 3HAHUS U TTOHUMAHUS KOTOPBIX B XOJI€ JTAJLHEHITIEro YTeHus 9TOIH KHU-
ru (M u3ydeHUs: NPOrPpaMMHUPOBAHNS) ¥ BAC COBEPIIEHHO OJHO3HAYHO BO3HUKHYT
pobsieMbl. B 0OCHOBHOM 3TH CBeJIeHNsT OTHOCSITCS K TaK Ha3bIBaeMOil duckpemmot
Mmamemamure, KOTopasi COBEPIIIEHHO UTHOPUPYETCS B IMKOJHLHONW MpOrpamMMe II0
MaTeMaTuKe, HO B ITOCJIEIHNE TOJbI BOIIJIA B MIPOrPaMMY IMIKOJIBHON HH(MOPMATH-
k. K coxkajteHnio, To, KaK 9TH BeIll OOBITHO U3JIATaIOTCs B IIKOJIE, He OCTABJISIET
HaM HHOTO BBIOOpA, KpOMe KaK PAcCKa3aThb UX CAMIM.
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1.3.1. DJieMeHTHI KOMOMHATOPUKM

KomMbunaropukoit Ha3biBaeTCst pa3ziesl MATEMATUKNA, OXBATLIBAIONINN 331241
BPOJI€ «CKOJIBKUMU CIIOCODAMM MOXKHO...», «CKOJIBKO CYIIECTBYET PA3JIMIHBIX Ba-
PHUAHTOB...» U IIpOvee B TAKOM Jyxe. B KOMOMHATOPUKE BCEria PacCMaTPUBAIOTCS
KOHEUHble MHOICECTNEA, C JIEMEHTAMU KOTOPBIX BCE BPEMsI YTO-TO ITPOUCKOJIUT:
WX [IEPECTABJISIOT B PA3HOM IOPsiJIKE, YaCTh U3 HUX OTOPACKIBAIOT, IOTOM BO3BpPa-
AT 00PATHO, OOBEINHSAIOT B PA3HbIE TPYIIIBI, COPTUPYIOT U CHOBA IIepPEMelln-
BAIOT U BOOOIIE BCAYECKU HAJ| HUMU U3MBIBAIOTCA. Mbl HAUHEM € OJIHOH U3 CAMBIX
IIPOCTBIX 33124 KOMOMHATOPUKHU, KOTOPYIO, BO m30eKaHue JIUIIHEro 3aHy/CTBA,
chopMyIupyeM SI3BIKOM yI€OHUKA JJIsT MJIAJIIIEr0 MKOJIBHOIO BO3PACTA.

Bacst u Ilers peruiu nourpaTh B mmuoHoB. /lis sToro Bacst e moite-
HHJICST IDUKPY TUTH K OKOIIKY CBOEH KOMHATHI TPU IIBETHBIE JIAMITOUKH,
KOTOPBI€ XOPOIIIO BUJHO CHAPYXKH, €CJIH HX 3aXKedb, MPUIEM 3a2KH-
raTh KaXkjIyro U3 JaMIIO9eK MOXKHO He3aBHCHMO OT Jpyrux. Bacs npu-
KPYTHJI JIAMIIOYKH H& COBECTh, TaK YTO MEHSTH UX MECTAMH HEJIb3SI.
CKOJIbKO pa3HbIX CHTHAJIOB MOXKET 1epenatrb Bacs Ilere ¢ momoribio
CBOHX JIAMITOYEK, €CJIU BAPHAHT «HU OJ[H& HE TOPUT» TOXKE pacCMaTpH-
BaTb KaK CI/IFH&.H? BaCH TOYHO He 3HaeT, KOorj/a H@TH periuT 1MoCMOT-
peTh Ha ero OKHO, TaK 4YTO BCIIeCKHE BapuaHTHI ¢ a30ykoii Mopse
u apyrumm HO,HO6HI)IMI/I CHUTI'HaJIbHBIMHW CHCTeMaMW HE€ IIOAXOAsT: Bace
HY>KHO IIPUBECTH JIAMIOYKH B IIOJIOXKEHHE, COOTBETCTBYIOIIEE MEePEa-
BaeMOMY CHI'HAJIy, H B TAKOM BHJI€ OCTABUTH HaJo0Jro0, 4To0bl Ilers
TOYHO yCITeJI 3aMEeTHTh CHUI'HAJI.

Mpmuorue unTaresin, BOSMOXKHO, Ia/lyT IIPABUILHBII OTBET 0€3 JIMIITHUX Pa3LyMuil:
BOCEMb; OJIHAKO MHTEPEC 3/1eCh IIPEJICTABIIAET CKOPEe HE TO, KaK BBIYUCJIATH OTBET
(BO3BECTH JIBOJIKY B HY?KHYIO CTEIIEHB), & TO, N04YeMYy OTBET BBIYUCIISIETCS] MIMEHHO
TaK. YTOOBI BBISICHUTD 9TO, Mbl HAUHEM C TPUBUAJIBLHOIO CJIydasi: KOTa JIAMIIOYKa
Bcero ojHa. QUeBHIHO, YTO TepesiaTh 37eCh MOXKHO JIBA PA3HBIX CUTHAJIA: OJUH
3 HUX Oy/IeT 0003HAYATHCS BKJIFOUEHHON JITAMIIOUKOMN, & BTOPOil — BBIK/TIOUEHHOIA.

JlobaBuM Tereph emié oJHy JaMIOuKy. Kcui, Hampumep, 9Ta BTopas JIaMIod-
Ka OysieT BCE BpeMs BKJIIOUEHA, TO MOXKHO OV/ET, KaK U IpexJe, Iepeiarh Bee-
ro JiBa CUI'HAJIA: <«II€PBas JIAMIIOYKA BKJIIOYEHA» W <II€PBas JIAMIIOYKA BBIKJIIO-
denay. Ho HUKTO He MelraeT BTOPYIO JIAMIIOYKY BBIK/IIOYUTD; B 9TOM IOJIOXKE-
HAW y HaC TOXKe OyIeT JBa Pa3HbIX CHUTHAJA: «IepBas BKJOYEHA» U <«IIepBasd
BBIKJIIOUEHA». 10T, KOMY IIp€/IHa3HAYEHbI CUTHAJILI, B Hamel 3amade [lers, mo-
2KeT CMOTPETh Ha, 00€ JIAMIIOUKHU, TO €CTh YUUTBIBAThL cOCTosinne nx obenx. Ilep-
Bble JiBa CUTHAJIa (IIPU BKJIIOYEHHOI BTOPOIl jlamMIiouke) OyyT OTIMYAThCs JIJIst
HEro OT BTOPBIX JIByX CUTHAJIOB (IPU BBIKJIIOUEHHON BTOPOM Jamiouke). Beero,
CJIEJTOBATENFHO, MBI ITOJIyINM BO3MOXKHOCTH IT€PEIAvN UeTHIPEX PATIMIHBIX CHUT-
HAJIOB: GbHIKAIOYEHA-BHIKAOUEHA, GOIKAIOUEHA-BKAIOUEHT, BKAOUEHA-BBIKAIONEHE T
BKANOUEHA-BKAIOUEHA.
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CuabauM 3TH YeThbIipe CUrHaJa HoMepaMu oT 1 110 4 u 106aBUM eIlé OJIHY JIaM-
[IOYKY, TPEThI0. Kc/u e BKIIIOYNTD, TO MOXKHO Oy/IeT IepeiaTh 9eThipe Pas3ImIHbIX
currasia (€ MOMOIIBIO BKJIIOYEHNs U BBIKIIOUCHUS IEPBBIX JBYX JaMiouek). Ecin
€6 BBIKJ/IIOYNTD, MBI ITOJTyIUM €II1€ YeThIPe CUTHAJIA, KOTOPbIE OYIyT OTIHIATHCST OT
MIEPBBIX YETHIPEX; BCETO PA3HBIX CUTHAJIOB MOJIYIHUTCS BoceMb. OCTaHABINBATHCS
Ha 9TOM HAC HUKTO HE 3aCTaBJISET; IIPOHYMEPOBAB NMEIOIINEeCs BOCEMb CUTHAJIOB
qucaamu ot 1 710 8 u 100aBUB 4eTBEPTYIO JIAMIIOYKY, MbI IOJIy4YuM 8 +8 = 16 cur-
HAJIOB. Paccy»KieHust MOYKHO 000OIIUTD: €CJIU C IIOMOIIBIO 7 JIAMIIOYEK MbI MOYKEM
nepegarb N CUHAJIOB, TO H00ABJIEHUE JIAMIIOYKH ¢ HOMEpOM N + 1 yaBauBaeT Ko-
JITYECTBO BO3BMOYKHBIX CUI'HAJIOB (TO €CTh uX nojydaercst 2V ), IOCKOJIbKY IepBble
N y HAC HOJIy4alOTCs C IIOMOIIBIO MCXOIHO UMEBIITUXCsI JIAMIIOYEK [IPH BBIKJIIOYEH-
HOIT HOBOIA, & Bropbie N MOJIy4aioTcst (BCE ¢ TeMU YKe MMEBIIUMECS JIAMIIOUKAMHI ),
€CJIN HOBYIO BKJIIOUUTb.

[Toste3no O6ymeT pacCMOTPETh BvPOHCIeHHbITl Cydail: HM OJHON JAMIIOYKH, TO
ectb n = 0. Koredno, B MIMMOHOB TakK He MOUTI'PAEIb, HO CIydaii, TeM He MeHee,
C MaTeMaTU4IeCKO TOYKU 3peHunsdg Ba>KHBII. Ha BOIIPOC «CKOJIBKO CUTHaJIOB MOXK-
HO TiepesiaTh, uMest 0 JlaMIodeKs», OOJBIMTMHCTBO OObIBATEIel OTBETUT «HUCKOJIb-
KO», HO, KAK HM CTPAHHO, 9TOT OTBET HeyJadHbiii. B camom sese, Hamm «curha-
JIBI» OTJINYAIOT OJIHY CHUTYAIMIO OT JIPYroil, WM, TOYHEE, OHH COOMBEMCMEYIOM
KaKUM-TO Pa3HbIM CUTyalusiM. Ec/iIu roBOpUTH €mé ToYHee, MOXKHO 3aMETHUTD,
YTO «CUTyaIUil» Ha CaMOM Jiejie OECKOHEYHO MHOI'O, IIPOCTO IpH Iepeade CHUr-
HaJla Mbl HTHOPHUPYEM HEKOTOpPbIe (baKTOPBI, TEM CAMBIM OObEINHsST MHOYKECTBO
curyarnuit B omgay. Hampumep, Hain 1oHblil mmnnoH Bacs mMor 0o003HAYNTL CHTHA-
JIOM <«BCe JIAMIIOYUKHU IIOrallleHbl» CUTYaIldi0 «MeHsI HET JI0May; OCTaJbHBbIE CEMb
KOMOWHAIINI B CUTHAJIA3AINN HAIINX JIPY3€i MOIJIH Obl O3HAYATE «sI JEeJIai0 YPO-
KH», «d YUTAI0 KHUXKKY», «d €M», «d CMOTPIO TEJICBU30D», «d CIUIIO», «d 3aHAT
YEeM-TO eIl€» U, HAKOHEIl, «sI HUYeM He 3aHsSIT, MHe BOOOIIEe HeYero JejaTh, TaK
YTO MPUXOAU B rOCTH». KC/IM BHUMATEIBHO IOCMOTPETH Ha 3TOT CIHMCOK, MOXKHO
3aMETHTh, YTO B JIIO0OI M3 CUTyaluil BOSMOXKHBI HaJIbHEHINE YyTOYHEHUS: CUT-
HaJl «sI €M» MOYKET OJIMHAKOBO 00O3HAYATh CUTYAIUU «si 00e1aio», «d Y>KHHAIO»,
«s1 €M BKYCHBII TOPT», «sI IIBITAIOCH OJI0JIETh HEBKYCHYIO M IIPOTUBHYIO IIEPJIOBKY »
7 T.II.; «sI JIEJIAI0 YPOKWU» MOXKET C PABHBIM YCIEXOM O3HAYATH «sI PEIIaio 3aa-
9 10 MAaTEMATHUKE», «sI PACKPAIINBAIO KAPThI, KOTOPhIE 3aJaIN IO Teorpadums
WIN «sI CyBAaIO YIPaXKHEHUsI 10 pycckoMmy y cocenku Kartm». Bozmoxkubl Bapu-
AHTBI «s1 JIeJIAI0 YPOKU U XOPOIIO ¢e0sl IYBCTBYIO, TAK UTO CKOPO BCE CIIEIAI0» U
«d JeJIaI0 YPOKHU, HO y MEHsSI IPU ITOM OOJIUT >KUBOT, TAK UTO JOMAIIHss pabo-
Ta CErojHsl 3aTaHeTCsI». KayKIblli U3 BO3MOXKHBIX CUTHAJIOB HECKOJILKO CHUYKAET
OBIIYI0 HEOIPEJIEIEHHOCTD, HO, Pa3yMeeTCsI, He yCTpaHsieT eé.

Bepuémcst K HalmeMmy BBIPOXKIEHHOMY IpuMepy. He uMest HE OIHO JIaMIIOUKH,
MBI BOODIIE HE MOYXKEM OTJINIATh CUTYAIlnH JPyT OT APYyTa, HO 3HAYHUT JIU 9TO, 9TO
y HaC HeT BOODINe HUKAKNX cuTyarnuii? O4YeBUIHO, ITO 9TO HE TaK: HAIINA IOHDLIE
IIITUOHBI TO-TIPEXKHEMY 9eM-TO 3aHATHI WJIH, HA0DOPOT, HE 3aHSTHI, IPOCTO HAII
BBIPOK/IEHHBIN BApUAHT CUTHAJIU3AIMN HE IIO3BOJIAET 9TU CATYAIUN PA3JINIaTh.
[TormpocTy TOBOpsi, MBI 00BEIUHUAU BCE BOZMONCHBIE CUMYAUUY 68 00HY, TTOJTHO-
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CTBIO yOpaB Kakylo-InOO OIpeJe/EéHHOCTh; HO BeAb Mbl OObLEIMHUIN UX B 00HY
CUTYAIUIO, & HE B HOAb TAKOBBIX.

Tenepb y»ke BCE CTAHOBHUTCS HA CBOM MeCTa: IIPH HyJIe JIAMIIOYEK y HacC OJIUH
BO3MOKHBIN CUTHAJI, & J00aBJIEHIe KaxK 0 HOBOM JIAMIIOUKN YBEININBAET KOJIU-
YeCTBO CUTHAJIOB BABOe, TaK 910 N = 2™ rme n — KOJIWUIECTBO JIaMIOYeK, a N —
KOJIMI€CTBO BO3MOXKHBIX CUTHAJIOB. oy THO OTMeTHM, 9YTO WHOTIA IPUBEIEHHDBIE

PacCyzKJIeHUA IMO3BOJIAIOT JIy4Yllle HOHATh, II0YeMY CUYHATAETCH, YTO KO 2f 1 nna
Jioboro k > 0.

3aada PO KOJUIECTBO CUTHAJIOB, IEPEIABAEMBIX C IIOMOIILIO 71 JIAMITOYEK,
KazKJ1as U3 KOTOPBIX MOXKET I'OPeTh UJIM He I'OPeTh, 9KBUBAJICHTHA MHOI'UM JAPYTIUM
3a/1a9aM; IpeK/e YeM Mbl IepeiIeM K CyXOil MaTeMaTUYecKON CyTH, IIPUBEIEM

eré oy POPMYIUPOBKY:

Y Main ectb 6polKa, IenovKa, CepEXKKH, KOJIedKo U bpacjer. Kaxk-
JIBIH pa3, BBIXOJs U3 JjoMa, Maria 10/Iro pa3ayMbIBaeT, KaKnue U3 YKpa-
IIeHuit B 9TOT pa3 HaJleTh, a KaKue ocTaBUTDH jJoMa. CKOJIBKO y Heé eCThb
BapHAHTOB BbIOOpa?

Yro6b!I MOHATH, YTO ITO MG JHCE CaMas 3a0a4a, JaBaiiTe BBEIEM IIPOU3BOJILHOE
JOIyIIIeHNe, He OTHOCHINeeCs K CyTH 3aJadd U HUKAK 3Ty CYThb HE 3aTparuBalo-
Iee: MyCTh HAIll IOHBIN MITUOH Bacs U3 npeblIyIeil 3a/[adn OKA3aJICsa MJIAIITIM
6paroM Mammu u peruia or Hedero jejaTh coodInaTh cBoeMmy mpusitenio llere,
KaKne U3 yKpalleHuil ero cecrpa Halelnuia B 3TOT pa3. s sroro emy npujaércs
J106aBUATH K TPEM y2Ke UMEIOIIUMCH eIlé JIBe JIAMIIOYKH, YTOObI UX CTAJO CTOJIHKO
’Ke, CKOIbKO y Marmmu ykparmenuit. [lepBas tammodka us nartu Oymer 0003HAYATD,
najena jgu Mairra 6pomKy, BTopast — Hajesaa jgu Mairra 1ernovky, u Tak jgaJjiee, o
OJTHOI JIAMIIOUKE Ha KaXkKJI0e yKpalleHne u3 nMmeroruxcs y Marmu. Mbr yxe 3HaeM,
YTO KOJIMUECTBO CHUTHAJIOB, IIEPEABAEMBIX IISITHIO JAMIIOYKAME, paBHO 2° = 32;
OYEBHUIHO, YTO 3TO KOJUYUECTBO B TOYHOCTU PABHO KOJMYECTBY KOMOWHAIUN U3
yKpAaIlleHuit, Koropblie HaJiesa Marra.

Ha «BbICyIlIEHHOM» MaTeMaTUIeCKOM S3bIKE Ta YKe caMas 3a/1a4a, OJHOCTHIO
JINIIIEHHAS «IIEJIYXU», He BJIMAMONENH HA PEe3y/bTaT, U CBEJIEHHAS K YUCTHIM ab-
CTPAKIUSAM, CYIIECTBEHHBIM C TOYKU 3PEHUS PEIleHus, POPMYJIUPYETCs TaK:

Jlaro MuOXKecTBO U3 N d1eMeHTOB. CKOJIBKO CYIIECTBYET PA3IHTHBIX
IIOJIMHO2KeCTB 9TOI'O MHO)I(GCTBa?

OtrBer 2" HEC/IOXKHO 3aIIOMHUTH, U, K COXKAJEHUIO, B IIKOJIE OOBITHO UMEHHO TaK
U JeJ1af0T; Pe3YyJIbTaTOM TaKOTO <«JIETEBOTO W CEPJAUTOrO» IOJIXOJa K N3YIEeHUIO
MaTeMaTUKHN CTAHOBUTCS JIETKOCTh, C KOTOPOU yIeHNKAa MOYKHO COBEPIIIEHHO 3aIly-
TaTh CKOJIbKO-HUOY/Ib HECTAHIAPTHBIME (DOPMYJTMPOBKAME YCJIOBHH 3a1adu. Bor
BaM IIPUMEP:

YV Jlumbrl ecTb 9eThIpe pa3HOIBETHBIX KyOuka. CTaBs X OMHH HA JIDY-
roit, /Iuma ctpout «bairfmy, IpuIéM oJMH KyOHK, Ha KOTOPOM HHIEro
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He crout, /luma Toxe cuuraer «ballHeily; HHade roBopsi, barHs y Jlu-
MbI mMeeT BeIcoTy oT 1 10 4 KyoukoB. CKOJIBKO pa3/IuIHbIX «DalIeH»
MOKHO MTOCTPOUTH U3 HMEIOIUXCsT KyOHKOB, MO OJHOI 3a pa3?

Kabbl BbI TOIBKO 3HAN, YBaXKaeMblil YUTATEh, CKOJIBKO CTAPIIEKTACCHUKOB, CO-
BEPIIEHHO He 3a,lyMbIBasCh, BBLIAIOT Ha 3Ty 3a1ady orser 24! Mexry mpoun,
HEKOTOpbIE W3 HUX, 3aMETUB, UTO MyCcTas OAITHS YCIOBUSIMHI 38891 UCKTIOTEHA,
«COBEPITIEHCTBYIOT» CBOIl OTBET, BBIUTS <«3alPENEHHBINY BAPUAHT, W MTOJIYIAIOT
24 — 1. IlpaBusibHee OH OT ITOTO HE CTAHOBUTCS HU HA HOTY, IIOTOMY HYTO 3TO IIO-
[IPOCTY COBEPWEHHO He Ma 3a0a4a, B KOTOPO TBOIKY BO3BOJAT B CTEIEHB 7; HO
9TOOBI 3TO 3aMETUTh, HY?KHO MOHUMATh, NMOYEMY JIBOMKY BO3BOJST B CTEIEHb N
B «TOil» 3aj@ade, a BOT C STUM y MIKOJBbHUKOB, 3a3yOpPUBIINX «Marmdeckoes 27",
0OHADPYKUBAIOTCs (PaTaJIbHBIE TPOOJIEMBI.

Kcraru, mpaBuibHbII OTBET 9TOH 3aa4uu — 64, HO pellleHne He UMEET HUIEro
00II1ero ¢ BO3BEIEHNEM JIBOUKM B IIECTYIO CTEIEHb; €Cn Obl KyOMKOB OBLIO TPH,
oTBeT ObLT OB 15, a g maTn KyOMKOB NMpaBWILHBIN oTBeT Oymer 325. Beé meno
TYT, pa3yMeeTcsi, B TOM, ITO B 9TOH 3a/atde BaXKHO HE TOJBLKO U3 KAKUT KYOUKOS
cocmoum b6awmA, HO U 8 KaAKOM NOpAJKe PACIONOKEHBI KYOUKN, COCTABJISIONIIE
bamuio. [TockobKy myist HareH, cocTodamux 0oJjiee YeM U3 OJHOTO KyOUKa, MOYKHO
[OJIy9aTh pa3Hble BAPUAHTHI, IIPOCTO MeHsIsT KyOUKM MeCTaMHu, HTOTOBBIX KOMOU-
HaIUil OKa3bIBAETCsT TOPA3I0 DOJIbINE, YeM eCJid OBl MbI PACCMATPUBAJIA BO3MOXK-
Hble HADOPBI KyOMKOB 6e3 yuéTa UX MOpsIIKA.

[Ipex e geM mepeiTy K pacCMOTPEHUIO 33184, B KOTOPBIX CYIIECTBEHHBI ITe-
PECTAaHOBKM, PACCMOTPHUM e€IMé Mmapy 3a7]ad Ha KOJUIECTBO BAPUAHTOB 06e3 mepe-
CTAHOBOK 2JIEMEHTOB. [lepByTo 3 HUX MBI «COCTPSMaEM» U3 UCXOJAHOM 33,1891 PO
TOHBIX TIMHOHOB:

Iama npuréc Bace gemméBplit KuTaifiCKui CBeTUIBHIK, KOTOPBIH MOXKET
JII00 OBITH BBIKJIIOYEH, JTHOO IIPOCTO CBETUTHCsS, JUOO Murarb. Bacs
HEMEJJICHHO NPHKPYTHJ CBETHJILHUK K CBOEMY OKHY, IJl€ YK€ eCTb
Tpu obbraabIe JaMmodkn. CKOJIBKO pa3HBIX CHTHAJIOB Bacst Moxer me-
perarhb Ilere Terepn, mocje ycoOBEPIIEHCTBOBAHHST CBOEI'O MIITHOHCKOTO
obopyoBaHus?

3ajiada, KOHEYHO, COBEPIIIEHHO 3JIEMEHTAPHAsI, HO OHA [PEJICTABJISET UHTEPEC BOT
B KaKOM I1aHe. Ecim desioBek moHumaer, kax (1 nouemy umenno max) peraercs
3a/1a4a ¢ TpeMsi OOBIKHOBEHHBIMH JIAMIIOYKAMH, TO HUKAKUX IPODJIEM C «3aKO-
BBIPUCTOM» JITAMIIOYKON, MMEIOIIel TP! Pa3HBIX COCTOSHUS, Y HETO He BOSHUKHET;
HO €CJIU 3327y IBITAeTCs PENIaTh CPeTHECTATUCTUIECKHI NTKOJIBHUK, KOTOPOMY
Ha ypoke Buosomau dpopmysry N = 2™ He 00bsICHUB, OTKY/JIA OHA B3SJIACh, TO C
XOPOIIE CTEIEHBIO JIOCTOBEPHOCTH Ha 3TOI HOBOI 3ajiade OH <«csiaeT». A Belb
pelraeTcs OHa HUYYTh HE CJIOXKHEee, YeM IPeAblIyIas, TPUYEM POBHO TEMH Ke
pacCcyKIEeHUsIMU: MBI MOYKEM IIepe/laTh BOCEMb Pa3HBIX CUTI'HAJIOB, €CJIU KUTail-
CKUI CBETWJIHHUK ITOTAIleH; CTOJIbKO K€ MBI MOYXKEM NepelaTh, €CJU OH ITPOCTO
TOPUT; U €IE CTOJIBKO Ke — ecyin oH Muraet. Mtoro 8 +8 + 8 = 3 - 8 = 24. Dror
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Caydail MOKA3bIBAET, HACKOJBKO CTEMG 686000 Popmyav, TIeHHEE caMoit (hopmy-
JIBI, ¥ cefidac caMoe BpeMsl OTMETUTh, YTO B KOMOMHATOPUKE 6ce2da mak; DOJIbIIe
TOro, KOMOMHATOPHBIE (POPMYJIBI IIOIPOCTY 6pedHO TMTOMHUTD, UX JIYUIIe KaXKIbIi
pa3 BBIBOAUTD, H6JIAr0 BCe OHU HACTOJILKO IIPOCTHIE, 9TO BHIBECTU UX MOYKHO B yMe.
3armoMHUB J1100yI0 HOpMYyIy U3 00JaCTH KOMOMHATOPUKM, BBl PUCKYETE MpUMe-
HUTHb €€ He 10 JIe/ly, KaK 9TO JIeJAI0OT BBIIIEYIIOMIHYThIE ITKOJbHUKH, IBITAICH
pemraTh 3a7a49y npo OAIrHu U3 KyOUKOB.
Emg oxna 3a/1a4a Ha Ty Ke TeMY BBIIVIAIUT TaK:

Y Outr ecTb 3aroTOBKH 15T (DJIAYKKOB B (hOpMe OOBIKHOBEHHOTO IIPsI-
MOYTOJIbHUKA, TPEYIOJbHUKA U IPSIMOYIOJIbHUKA C BBIPDE30M; €IIE Y
OJin ecTh HAIMUBKH JIPYTOrO IBETa B (popMe KPY»KOUIKa, KBaJpaTHKA,
TpeyrojbHuYKa U 3B63109ku. OJisl peruia CJAeJaaTh MHOIO (PJIaXKKOB
JIIST TIPA3JHUKA; CKOJIBKO PA3AUMHLL (PJIAXKKOB OHA MOXKET CIJeJIATh,
NIPHITHBAST K OJHOH U3 HMEIOIIHXCS 3arOTOBOK OJHY H3 HMEIONUXCS
HaIIIBOK !

OTa 3a/1a9a TOXKe, MOYKHO CKa3aTh, CTAH/IADTHO-XPECTOMATHITHAS, TaK ITO 0O0JIb-
HIUHCTBO JIIOJIEll, XOTd Obl NPUOIM3UTETHHO 3HAIONUX, O Y€éM UJIET Pedb, IIPOCTO
MIEPEMHOXKAT JIBA UUCJIa U MOJIYyIaT COBEPIIEHHO MpaBuiibHbIil oTBeT — 12. Ho ro-
pa3/10 WHTEepecHee 3JIeCh HE TO, KAK PEIINTbh KOHKPETHYIO 3aJiady, a TO, KAKUMUI
BOODIIE MyTIMU MOXKHO 3TO clesiaTh. st Hava a oTMETHM, 9TO HAIIle PaCcCyK-
JIGHHE C JIAMIIOYKAMHU 3aMEeYaTeIbHO ITPOXOJUT U 3JI€Ch: B CAMOM JeJie, €CJIU Obl
y Ouin 6BLIM TOJIBKO 3aIOTOBKH MIPSIMOYTOJIbHOM (DOPMBI, TO OHA CMOIJIa ObI Cjie-
JIATb CTOJIBKO Pa3HbIX (DJIA2KKOB, CKOJIBKO Y HEE €CTh PA3HBIX HAIIHUBOK, TO €CTh
qeTbipe. Ecin 66l y He€ ObLIM TOJBKO 3arOTOBKH TPEYTOJIbLHON (hopMbI, OHa ObI
TOXKE CMOIVIa CJEIATh YeThIpe Pasubix (Jlakka, U TO Ke caMoe — ecu Obl Bee eé
3aroToBKN uMesin popMy HPsAMOYTOJbHHUKA ¢ Bbipe3oM. Ho Besb mepBble deThipe
BapraHTa OTJIMIAIOTCS OT BTOPBIX UeTHIPEX BAPUAHTOB, & TPEThU YeThIPpE BapuaH-
Ta OTJINYAIOTCS U OT IEPBLIX, U OT BTOPLIX — (POPMOIi 3ar0TOBKH; CJIE€I0BATE/IHHO,
BCEro BapuaHToB 3 -4 = 12.

Jlpyroii BapuaHT paccyKJIeHuil MOXKeT oKa3aThcs nHTepecuee. CocraBuM Tabd-
JINILy, B KOTOpO#l OyJIeT Tpu CTOJOIa O YUCIY Pa3HBbIX 3arOTOBOK U YETHIPE
CTPOKH II0 YHCJY PA3HBIX HAIMMBOK. B KaxkJoM cTosibie pacrosiokum hiax-
KU, CIeJIaHHBIE C UCIOJIb30BAaHUEM COOTBETCTBYIOIIEH 3aroTOBKU, & B KaXKJION
cTpoke — IaXKKH, CAeJIaHHbIE C UCIOJb30BAHIMEM COOTBETCTBYIOIIEH HAIINBKH
(em. puc. 1.7). s kaxoro, y Koro B Mosrax cdhopmMupoBaHa abCTpaKIus YMHO-
OHCeHUA, HEMEJIEHHO CTAHOBUTCST OUEBUIHO, UTO KJIETOK C (hJTaXKKaMU I0JIy IUJI0ChH
3-4 = 12; uHTEpPECHO, YTO ITO IIOHUMAaHUE CPOJIHU TOHATHIO NAOWA0U NPAMOY20Nb-
HUKA, TOJIBKO JIJIsT TUCKPETHOTO CJIyUasl.

PaccmoTpum emié ofHy 3ajiady, MOX0XKYI0 Ha Ty, peIlleHrne KOTOPOil MBI OCTa-
BUJIM HA IIOTOM:

Y Jlumbr ectThb AUk ¢ KyOukaMmu 9eTbIpéx pa3Hbix 1BeToB. CTaBs Ky-
OUKH OJUH Ha APYTOH, /luma cTpouT «OalllHH» BBICOTOH JIO 9€THIPEX
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KYOHKOB BKJIIOUUTEIBHO, IPUIEM OJUH KYOHK, Ha KOTOPOM HHYEro He
crout, /luma Toxke cuntaer «barrueiis. CKOJIBKO DA3JIMIHBIX «OaIlleHs
MOKHO IIOCTPOUTD U3 UMeEIoHuxcst Kyoukos? Cuauraercs, 410 KyOUKOB
Ka’KJI0ro nBeTa y [InMbl mMeeTcst CKOJIBKO YTOJHO.

HecmoTpst Ha KaxKymIyrocst CXOKeCTb (I/ISpHJIHa.SI 9aCTh TEKCTa TYT ObLIa IIPOCTO
CKOHI/IpOBaHa), 9Ta 3a/a4a 3aMEeTHO IMPOIIE CBOEH MpeablayIeil Bepcun, rie Kyou-
KOB 6]:1.}10 BCero 4deTnIpe. Bnpoqu, OIlATBhb-TaKM, €CJIM HEe TIOHUMAaTb, KakK II0oJy4va-
IOTCSI KOMOMHATOPHBIE PE3Y/IbTATHI, 9TY 3aJIa4y PENIUTbh HEBO3MOXKHO, ITIOCKOJIBKY
craHmapTHBIE (POPMYJIBL Jjis He€ He cpabarbiBaior. [IpaBuiibHBI OTBET 3/1€CH —
340; mpenjaraeM YUTATEIO CAMOCTOSITETBHO TPOJIEMOHCTPUPOBATE, KaK 3TOT OT-
BeT IIOJLYyYUJICH.

[Toka Bce 3a/1a9m, KOTOPbIE MBI PACCMATPUBAJIN, PEIIaanch 6e3 yuéra mepecra-
HOBOK; €IMHCTBECHHYIO 38/1a1y, B KOTOPOI II€PECTAHOBKU OKAa3aJIUCh CYIIECTBECHHBI,
MBI PeIraTh He CTajau. Pa3roBop o 3a/adax ¢ IepecTaHOBKAMM MbI HAUHEM, COO-
CTBEHHO IOBOPSI, C KAHOHUYECKOUT 3a40a4U 0 KOAUMECTNEE BO03MONCHHLT NEPECTNAHO-
eok. Kax 0bbIaHO, /is Hava a8 cOpMyIIpyeM €€ HO-ITKOJTLHOMY:

Y Ko B MellIKe JjIeKaT ceMb IIAPUKOB JIJIsT AMEPUKAHCKOIO OHJIbSIP-
Jla ¢ pa3sHbBIMH HOMEpaMu (HaIlpUMEp, <CILIONIHBIE» OT €JHHUYKH JIO
cemépkn). CKOJIBKIMH pas3HbIMU criocobamu KoJist MOKeT mocTaBHTD
X Ha II0JIKE B PSII?

[Tpuiit K NpaBUILHOMY OTBETY MOXKHO JIByMsi CIIOCODAMH, U MBI PACCMOTPUM
ux oba. Hauném ¢ TpuBHAJILHOTO BapUAHTA: €CTh BCErO OJUH IMAPUK, CKOJLKUMU
«CrrocobaMu» MOYKHO ITOCTABUTH €ro Ha MOJIKY? OYeBUIHO, ITO CIIOCOD TYT TOJIBKO
onuH. Bo3bMéM Tereps J1Ba MIapuka; HEBaXKHO, KAKUE Y HUX HOMEpA, pe3yJibTaT OT
9TOr0 HE MEHSETCsI, HO IIYCTh JIJIst OIPEJICIEHHOCTHU 3TO OY/IyT MAPUKH C HOMEPAMU
2 u 6. OueBuyHO, ecTh JiBa crocoba pacCTaBUTh WX Ha IIOJIKE: <«JIBOHKa CJIEBa,
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mecTépKa CIpaBay U «IIMeCTEpKa cjieBa, IBOfKa crpaBay. [lepBbiii criocob HA30BEM
IIPSIMBIM, BTOPOiT — OOPATHBIM, ITOCKOJIBKY HOMEpPA IIapOB CJIEBA HAIIPABO B 9TOM
caydae He BO3PACTAIOT, a, Ha00OPOT, yObIBAIOT.

Hobasum Terepb Tperuii mapuk (HampuMep, IycTb 310 Oyaer HoMep 3) U Io-
CMOTPHUM, CKOJIBKO CTaJIo criocobos. Kpaiinuit jieBbiil mapuk Mbl MO2KEM BbIOPATD
TpeMs CIIocODaMU: MOCTABUTH CJIEBA JIBOWKY, MOCTABUTH CJI€BA TPOUKY HWJIU IIO-
CTaBUTDH CJieBa MmecTEPKy. Kakoit ObI IapuK Mbl HU BBIOpAJIU, OCTABIIUECT JTBA
nIapukKa Ha OCTaBIMUECA ABE IMO3UINN MOXKHO IIOCTaBUTH ABYMIA Y2KE N3BECTHbI-
MM HaM cHocobaMu — IPAMBIM U OOPATHBIM; UHAYE MOBOPSsI, Ha KaK/IbIi BAPUAHT
BBIOOpA, KpAITHEro JIEBOr0 IIapuKa MMEIOTCs JIBA BApUAHTA PACCTAHOBKHU OCTAJIb-
HBIX, TO €CThb BCEro BapuaHToB Oyzer mectb (puc.1.8). Ormerum, 4ro 0OBIYHO
[IEPECTAHOBKU HYMEPYIOT UMEHHO B TAKOM IOPSJIKE: CHAYaJa UX COPTUPYIOT 110
BO3PACTAHUIO MEPBOTO JEMEHTa (TO €CTh CHAYAJIA UJYT [EePECTAHOBKH, B KOTO-
PBIX IEPBBIH 9JIEMEHT UMEET HAMMEHBIIHII HOMED, & B KOHIE — IE€PECTAHOBKH,
[Jie HOMep IIEPBOTO 3JIeMeHTa HAnOOJIBINNUIT), 3aTeM BCe MMEePEeCTAHOBKH, NMEIOIIIe
OJIMHAKOBBII ITEPBBI 9JIEMEHT, COPTUPYIOT 10 BO3PACTAHUIO BTOPOTO, U TaK JaJIee.

Eciin renepn n106aBuTh wemeépmoiti mapuk (IycTh 310 OyjeT map ¢ HoMe-
pPOM 5), MBI HOJILy9uM uembipe crocoba BbIOOpa KpailHero JIeBoro u3 HUX, U [PH
KaXKJIOM TaKOM CIIOCODe OCTAJIbHBbIE MMAPUKH MOXKHO OyJIeT PACCTABUTH YKe W3-
BECTHBIMHU HAM IIIECTHIO CITOCODAMU; BCEIO IEPECTAHOBOK JIJIsi Y€THIPEX IMIAPUKOB
[TOJIYIUTCS, COOTBETCTBEHHO, 24. Tenepb MbI, MOXKHO HaJESATbCsI, TOTOBBI K 00600-
meHuto: ecan st k — 1 mapos cyiectByeT M1 BO3MOXKHBIX II€PECTAHOBOK, TO,
nobaBsisi k-l map, MbI KOJIMYECTBO IIEPECTAHOBOK YBEJIWYUM B Kk pa3, TO €CTh
My = k- My_1. B camom meme, npu mobapiaeHnu k-To Irapa BCEro IMApoB CTa-
HOBUTCS KakK pa3 k, TO €CTb CaMblil IIePBbIit (HaanMep, Kpainuii neBLH‘/’I) map
MBI MOXKEM BBIOpaTh k criocobamu, a OCTaIbHbBIE, COIJIACHO CACJTAHHOMY IIPEJIITO-
JIOXKEHUIO, MOYKHO PACCTaBUTDH (1pU (PUKCUPOBAHHOM Kpaiinem jieBoM) My _1 crio-
cobamu. [TockoJIBKY HaYaId MBI C TOTO, UTO JJIsI 00H020 IIapa CyIIeCTBYeT 00Ha
BO3MOXKHasI [IEPECTAHOBKA, TO ecTb M; = 1, obIee YUCIO EpecTaHOBOK Jiist K
MIAPOB TOJIYIUTCS PABHBIM NPOUZEEIECHUIO BCET HAMYPAALHLL Yucea om 1 do k:

My=k-My1=k-(k—1)-Myo=...=k-(k—1)-...2-1

Kak u3BecTHO, 5T0 1mCIJI0 HAa3bIBAETCsT harkmopua.nom k u obosnadaercs «k!s; Ha
caMoM JieJie orpejiesieHneM (hakTopuaia HaTyPAJbHOIO YUCia k CINTAeTCs «IUC-
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JIO TIEPECTAHOBOK U3 Kk 3JIEMEHTOB», & TO, 4TO (paKTOpHAaJ paBEH MPOU3BEICHUIO
quces or 1 10 kK — 910 ciencTBue.

st cpopMyIMPOBAHHON BBIILIE 3a0a9l OTBET COCTABUT, TAKMM 00pa3oM, 7! =
5040 KOMOMHAITIIA.

K sTomy pesymbraTy MOXKHO NPUHTH W APYTUM IMyTEM. PaccMOTpUM MEIOK,
B KOTOPOM JIEZKAT CeMb IIapOB, U CEMb IIyCTBIX MTO3UINI Ha MoJKe. Beibpars mrap
JIJISI 3aII0JTHEHUsT TIEPBOI ITyCTON MO3UITUU MBI MOXKEM CEMbBIO CITOCODAMU; KAKOH ObI
map Mbl HA BBIOpaJIin, B MEIIKEe UX OCTaHETCs IecThb. MHadye roBopsi, KOrjaa OJHa
TIO3UITUS Y2Ke 3aI0/THEHA, JIJIs 3aII0JIHEHUST BTOPOIL TTO3UINHU Y HAC UMEETC IECTh
BApUAHTOB, BHE 3aBUCUMOCTH OT TOI'0, KAKUM U3 CEMU BO3MOXKHBIX CIIOCODOB ObI-
JIa, 3al0JIHeHa IepBas IIycTas Io3uIUsi. TakuMm oOpa3oM, Ha KaxKIbIili U3 ceMu
CIIOCODOB 3AIIOJIHEHHSI IIEPBOI MO3UIMU § HAC €CThb IIeCTb CIIOCOOOB 3AII0THEHMS
BTOPO#l MOBUIINN, & BCErO CIOCOOOB 3aITOJIHEHNS IEPBBIX ABYX ITO3UINNA OIYyYa-
ercsa 7-6 = 42. B Mmemke npu 9TOM OCTAaETCA IATh MIAPOB, TO €CTh Ha KaXKILYIO
u3 42 KoMOuHAIN MePBLIX JIBYX IIaPOB €CTh IIATh BAPUAHTOB BHIOOPA TPETHETO
mapa; BCero BAPUAHTOB JJIsl MEePBBIX TPEX mapos mosaydaercsa 42 - 5 = 210. Ho
Ha KaXKJIyI0 TAaKyI0 KOMOMHAIIMIO Y HAC €CTh YeThIPe CIIocoba BHIOOPA 0UepEIHOrO
mapa, Belb B MEIIKe UX OCTAJOCh YeThipe; u Tak majee. [Ipemamociaenuuii map
U3 OCTABIIUXCA B MEIIKE MbI CMOXKEM BLIODATL ABYMs CIOCOOAMU, ITOCEIHUI —
onuuM. Ilosrygaem, 9TO Bcero BapuaHTOB PACCTAHOBKHU CEMH IIAPOB Y HAC

7-6-5-4-3-2-1="7=5040

[ToBTOPUB 3TO Ke paccyX)aeHue Jis Caydas k IIapoB, Mbl IPUIAEM K y2Ke 3HAKO-
MOMY HaM BBIParKCHUIO

k-(k—1)-(k—2)-...-3:2-1=k!

— TOJIBKO B 3TOT Pa3 Mbl K HEMY IPHUIILIN, JBUTAsICH OT OGJIBINMAX YNCE/ K MEHb-
UM, a He HaoDOpOT, KaK B IPeAbLIAyIeM paccyKaeHnr. OTMeTuM, ITO JJIsl I0-
HUMAHWSA JaJbHEANX BBIKJIAI0K HAM OYIyT MOJIE3HBI 006 PACCYK/ICHUS.

PaccmoTrpum Temepb mpoMeKyTOUHYIO 3a/1a9y, HAUaB, KAK OOBITHO, C 1ACTHOI'O
cJIydJasi:

Y Koin B MellIKe Ho-Ipe;KHeMy JIeXKaT CceMb IIAPHKOB /I aMepHKaH-
CKOro OHJIbsIpJa ¢ HOMEepaMH OT €IUHUYIKH JJ0 ceMEpKH. Bacs mokaszau
KoJte HeboIbIIyIO OTIOUKY, HA KOTOPOH MOI'YT IOMECTHTHCS TOJIBKO
Tpu mapa. CKoJIbBKIMH pasHbIMU criocobamvu Kojist MoXKeT 3am0IHATE
9TY MOJIOUKY IIapaMu?

Hecomuenno, quraresib 6e3 Tpyda HalAET OTBET HA 3TOT BOIIPOC, IIOBTOPUB TPH
IIEPBBIX I1ara U3 MPUBEJIEHHOIO BBIIIIE PACCYZKJIEHUS: IIEPBBII U3 TPEX MapOB MbI
MOXKEM BBIOPATH CEMBIO CIIOCODAME, BTOPOI — IIECTHIO, TPETUH — MATHIO; OTBET
coctaBut 7-6-5 = 210 BapuaHTOB. DTO UUCJIO MOKHO 3AIMCATH, UCIOJIB3YsI CHUMBOJI
daxTopuaia;
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7-6-5-4-3-2.1 T
76-5= 4.3.2-1 vt

B obiem ciryaae, Korja y HaC €CTh 1 IIPEJMETOB (9JIEMEHTOB MHOXKECTBA) U HY2KHO
COCTABUTD YIOPSIIOYEHHBIN HAGOP (KOPTeX) JJIMHON k, MMeeM:

n-n—1)-...-(n—k+1) =
n-n—1)-...-(n—k+1)-(n—k)-...-2-1
n—Fk)-...-2-1
n!
T (n—k)

DTy BEJIMYMHY, HA3BIBAEMYIO KOAUMECTNEOM padmeulerutl u3 m no k, WHOTIA B
PYCCKOSI3BIUHOM JInTepaType 0003HAYAIOT AQ (unraercs A us on no ka). B an-
IJIOSI3BIYHOU JINTEPATYPE, & TaK¥Ke M B HEKOTOPBIX PYCCKOS3BIYHBIX MCTOYHUKAX
HCIOJIb3yeTcsi 0bo3HadeHne (n)k, KOTOPOe HA3BIBAIOT YObi6aouuM Gakmopuaiom.

Ceituac, moxkaIyi, camMmoe BpeMsl PEIIATDb 3a7a9y, KOTOPYIO MbI ChOPMYyIHPO-
Basik Ha cTp. 129, HO He cTaym pemarh. HamomunMm eé yciioBue:

YV Jlumbl ecTb 4eThIpe pa3HonBeTHBIX Kyouka. CTaBs X OJHH Ha JDY-
roit, /luma crpouT Oarrmam, OIpUIEM OJHH KyOHK, HA KOTOPOM HHYIEIO
e crout, /luma Toxke cuuTaeT OarrHeit; HHade roBopsi, bairrHs y Jluvpr
umeer Boicoty or 1 710 4 KyoukoB. CKOJIBKO pa3IHIHBIX OAIIEH MOXKHO
IIOCTPOUTD U3 UMEIOIINXCS KyOUKOB?

Hcmo, uro Gamen u3 veThpéx Kybukos Oyrer 4! = 24. Bamren u3 Tpéx KyOMKOB
IIOJIYIUTCS CTOJIBKO YKe: KarK/las U3 HUX MOJIy4aeTCs U3 OJIHOU CTPOro OIPE/Ie/IEH-
HOIt GaIllHA BBICOTHI 4 CHATHEM OJIHOrO KyOmKa, HO TO, ITO 3TOT KyOuk [lmma To
JI JIEPZKUAT B PyKax, TO JIU KyJIa~-TO yOpaJi, BMECTO TOIO ITOOBI IIOCTABUTH €0 Ha
BepIuHy OalllHi, HUKAK HE U3MEHseT KOJu4decTBa KoMmOuHanmii. Bamren u3 nByx
KybukoB Oyger 4 - 3 = 12, a Garren u3 oJHOTO KyOuKa — 4, 10 YUCTy UMEIONIUXCs
KyoukoB. 24 4+ 24 + 12 + 4 = 64, 970 1 ecTb OTBET 3aJIa4H.

Tereps MbI TIOJONLIN BIJIOTHYIO K OYEPEJHON KIACCUIECKOH 3a/1a1de, paju Ko-
TOpPOit, B 0OIEM U TeJIOM, U ObLT 3aTesiH BECh PA3roBOp O IMepecTaHoBKax. Kak
0OBIYHO, MBI HAYHEM C YACTHOIO CJIydas:

Y Kosn B Meriike jiezkatT BCE Te XKe ceMb ITAPUKOB JIJIsT aMePHKAaHCKO-
ro OHJIBSIPAA ¢ HOMepaMu OT eIHHHIKH 70 ceMépku. Bacs mar Kogre
IIyCTOH MENIOK W IIOIMPOCHJI MEPEJIOKUTh B HEro TPH JIFOOBIX MHIApA.
CrojibKuMH pas3HbiMu criocobamMu KoJisi MOXKeT BBIIOJHUTEH HPOCHOY
Bacu?

DTa 3ajlada OTIMYaeTCs OT upembiyieil 3agadn npo Kosro u Bacio tem, uro
Mapbl B MEIIKEe, OYEBUIHO, [IEPEMEIIAIOTCs; HHAYE TOBOPS, HAC 00AbWE He UH-
mepecyem nopadox CAedo8GHUA INEMEHMOE 6 UMO208bLT KOMOUHAUUAT. TTOOBI
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MOHATH, KaK 9Ta 3ajajda pelraercs, npejcraBum cebe, uro Koo Toxke 3annTepe-
COBAJIO, CKOJILKIMU 2K€ CIIOCODaMU OH MOXKET BbIOpATH TPH IIapa U3 UMEIOITUXCS
cemu 0e3 ydéra MOpsIKa, U OH JJId Hadaja Bblucaj Ha Jucre Oymaru Bce 210
BapUAHTOB, MOJIYUYeHHBIX PN PEIeHNN IPeIbIIyIneil 3a1a4du, Te BMeCTO MeITKa
OblLi1a TIOJIOYKA, TO €CTh BCE BO3MOXKHBIE BAPUAHTHI PA3MEIIEHU U3 CEMU 110 TPHU
¢ Y4émom TOPSITKA JTEMEHTOB. 3Hasl, UTO BAPWAHTHI, PA3INIAIONINECST TOJIBKO
MOPSIIKOM CJIEIOBAHUS JIEMEHTOB, IIPUAETCS Teleph PACCMATPUBATL KAK OIUHA~
KoBbIe, KoJis peru fijist IpoObl TOCMOTPETD, CKOJIBLKO pa3 cpein 210 BhITHCAHHBIX
KOMOWHAIIMH BCTpEeYaloTCsd KOMOMHAIINN, COCTOSIINE U3 IIIApOB ¢ HOMepaMmu 1, 2 u
3. BHuMaTeIbHO MPOCMOTPEB CBOM 3arucu, Ko 00HApYKUJ IIeCTh TAKUX KOM-
ounanumii: 123, 132, 213, 231, 312 u 321. Pemus npoBeputh Kakoi-HUOYIb IpYyTOit
nabop mrapos, Kojis mpocMoTpest CBOM CIIMCOK B MOUCKAX KOMOWHAIINAN, MCIIOJIb-
3YIOIUX MAaphl ¢ HOMepaMu 2, 3 u 6; TaKMX KOMOUHAIMI TOXKE HAILJIOCH IIECTh:
236, 263, 326, 362, 623 u 632 (9Tr KOMOMHAIINY yrKe 3HAKOMBI HaM 110 puc. 1.8 Ha
crp. 133).

Ha srom mecre cBoux usbickanuii Kosist cras (Gy/ieM HaiessThesi, 9T0 BMeCTe C
HAMH) JIOTa/(bIBATHCS, UTO TO YK€ CAMOe HOJIYIUTCsl JIJIst 4100020 HADOPa MAPHUKOB.
B camowm meste, Bepb crimcok n3 210 koMOUHAIINN BKJIIOYAET 6Ce BO3MOXKHBIE BAPU-
aHTBI BLIOOpA 10 TPU IIapa U3 CEMU C YIETOM MX IMOPsAJIKA; KaK CJIEICTBHUE, KAKIe
Obl MBI HM B3sJIM TPHU IIApa W3 CEMHU, B HAIEM CIHUCKE HANIYyTCs, ONSITh-TaKH,
6ce KOMOWHAIINU, COCTOSIINE U3 ITUX TPEX IMIAPOB, TO €CTb, IOIMPOCTY, 6CE Ne-
DECTNAHOBKY, 6BIOPAHHBIL MPET WaPO6; HY a MEPECTAHOBOK M3 TPEX IJIEMEHTOB,
Kak MBI 3HaeM, cymectsyer 3! = 3 -2 -1 = 6. [lonyuaercs, aro wobas ud unme-
DPECYNOUUT HAC KOMOUHAUUT Npedcmasiena 6 Cnucke Wecmy pasd; WHade TOBOPSI,
CIIICOK POBHO BIMECTEPO JIIMHHEE, UeM HYKHBII HaM pe3ysibraT. HaMm ocrtasioch
JIAIb OIe T 210 Ha 6, 1 MBI TOJIYYUM OTBET 3aJa49n: 35 = % = % = 4,7—;,’,

B obmem ciaydae HAC mHTEpECyeT, CKOJBKAME CIIOCOOAMH MOXKHO BBIOpaTh k
[IPEJIMETOB M3 UMEIOIIUXC 1 63 yuéTa UX IMOPsiIKa; COOTBETCTBYIOIIAs BeJIMINHA
HA3BIBACTCS KOAUMECTNEOM COMemanuti us n no k u obosHauaercs kak CF (uu-
Taercst «Ile u3 31 1Mo Kay; 6ykea C' IpoUCXOAUT OT cjioBa combinations, To eCTh
«KOMOUHAIMU», UM «COYeTaHUs1» ). [IOBTOPsisl BBINIENIPUBEIEHHBIE PACCY K ICHUS
JIJIsT ODIIEro CJrydasi, 3aMETHUM, YTO, €CJIU PACCMOTPETH Bee (n)k padmeuseruti (Ko-
TOpbIE OTJINYAIOTCS OT COUETAHUN TeM, YTO B HUX MOPSIIOK JIEMEHTOB CUUTACTCS
BasKHBIM), TO B HEM KaxKJoe couemanue Oyier upezcrasiaeno k! pas mo guciy

|
BO3MOXKHBIX TI€PECTAHOBOK K SJIEMEHTOB, T.€. YHCJIO (N)g = ﬁ IIPEBOCXOIUT

HCKOMOE C,’f pogHo B k! pa3. CobCTBEHHO TOBOPsI, BCE, OCTAJIOCH TOJIBKO TOJE/INTh
| o
ﬁ Ha k!, ¥ MBI TIOJIyYUM CaMyIO TJIABHYIO (DOPMYJTY ITKOJIHHON KOMOMHATOPU-

KH:

|
Ck _ n.
"kl (n—E)!
A TEIIEPb MbI CKazxKeM BaM TO, 9YTO BaM BDP AL JIX MOIJIM TOBOPUTH B IIKOJIE: HA B
KoeM cJjiy4dae, HU 3a KaKue IIpdHUuK1, HU IIPp1U KaKuX YCJIOBHUAX HEe 3aIlo-
MuHaiiTe 3Ty dopmysry! Eciu Bel Beé-Takm cirydaiiHO 3alIOMHUTE €€ WM €CJIn



1.3. Teneps HEMHOTO MATEMATUKY 137

BBI YCIEU 3ay9IUTh 3Ty (OPMYJIy HAM3YCThb JIO TOIO, KAK BAM B PYKHU MONAJIACH
Hallla, KHUT'a, IOCTapaiTech 6 CHOBA 3a0bITh, KAK CAMBLH CTPAIIHbIA HOYHONH KOIII-
Map. eso B TOM, 94TO IOMHUTE 3Ty (DOPMYJLY IIPOCTO ONACHO: BOSHUKAET CODJIA3H
[IPUMEHNTD €€ 6e3 JINIMHUX pa3ayMuil B 1000 KOMOMHATOPHON 3a1a4e, TIe Ipu-
CYTCTBYIOT KaKne-HUOYIb IBa YKC/ia; B OOJIBIIMHCTBE CJIYIAEB TAKOe IPUMEHEHHE
OyaeT OImMUOOYHBIM U JACT HEBEPHBIE PE3YJIbTATHI.

Bwmecto 3anoMunanus camoii popMyJibl 3aIIOMHUTE JIYUIE CXEMY €€ BBIBOJIA.
Korma Bam deticmeumenvro OyieT Hy»KHO HANTH YUCIO COUETAHWIA U3 7 UCXOTHBIX
3JIEMEHTOB 110 Kk BBIOMPAEMbBIX 3JIEMEHTOB, BbI CMOXKETE€ BBIBECTH (DOPMYILY st
C’,]f B yMe 3a TO BpeMsi, IoKa Oyrere e€ MmucaTb; Jijis 9TOTO, HAINCAB «Cﬁ =»
U HApPUCOBAB IPOOHYIO UepTy, HPOKPYTUTE B yM€ IIPUMEPHO CJeLyIolee: obuiee
YUCAO NEPECMAHOBOK U3 N COCMABAAEM N!, HO HAM HYAHCHBL MOALKO Kk “AeH06
darxmopuana, max WMo AuWHUE YAEHYL MbL Youpaem, nodeaus na (n—k)!; mo, wmo
NOAYUUAOCH, €CMB KOAUMECTNEO KOMOUHAUUT ¢ Y4EMOM Nopadka, 4 HAC NOPAJOK
HE BOAHYEM, MAK YIMO NOAYUGEMCH, YN0 Mbl KAHCOY KOMOUHAUUIO TOCHUMANY
k! pas, deaum wa k! u noayuaem mo, wmo Ham HyotcHo. Takoii oaxo He TO3BOJIUAT
MPUMEHUTEL (POPMYJIy HE IO JIeJly, HOTOMY UTO BbI OyJ/ieTe 3HATL TOYHO, YTO 3T
dopMysta 03HAYAET U JJIS I€r0 €€ MOXKHO ITPUMEHSITh.

NuTepecHo, 910 TY 2Ke caMmyto (bOPMYJIYy MOXKHO BBIBECTH U JIDYTUM PACCY2K1e-
nueM. IIpencrasbre cebe, YTO MBI CHAYAJA BLICTABUIA Ha IIOJIKY B PAI N IIAPOB,
[IOTOM OTHEJIIJIN IIePBbIe k U3 HUX U CCHIIIAJIU B MEIIOK, & OCTAaJIbHLBIE N —k CChIIaIn
B JPYroii MeIOK; €CTECTBEHHO, B KayKJIOM MeEIIKe IIaphl epeMemaanch. CKob-
KO BO3MOKHO TaKWUX (MTOTOBBIX) KOMOMHAIHUIT, B KOTOPBIX IMIAPBI PA3A0ACEHDL TLO
Jdeym mewram, TPUIEM MTOPSIOK CCHIIAHUS IIApOB B KaXKIbIl U3 MEIIKOB HAC He
BosiHyetr? ITofiném 1o y»Ke 3HAKOMOI HaM CXeMe PacCyKJIeHnii: N3HAYAJbHO y HAC
ObL10 N! KOMOMHAIWIA, HO cpeau HUX Kaotcovie k! cramm HepasInduMbl U3-3a TOrO,
uTo Kk 1MapoB IepeMeNrajnch B IIePBOM MEIKe, TaK ITO OCTAJIOCH Z—,‘ KOMOUHAITHI
(mocste TOro, Kax nepsble k MApPOB CCHINAJIN B IEPBBI MEIIOK ¥ TaM [epeMeInaJI,
a ocrajibHble (n — k) IIapOB IOKa HUKYJA HE CCHINAJN), HO CPEIU STUX KOMOU-
Haruil kaxkplie (n — k)! morom Toxke craiu Hepas3JIMIUMBbL M3-3a [EePEeMelIBAHNUS
1TapoB Bo BTopoM Mernke. Ntoro n! mpesocxoxut uckomoe C¥ B k!(n — k)! pas, To
ectb Ck = #lk),

DT0 paccyKeHre MPpUMeIaTeIbHO TeM, YTO OHO, B OTJIMYHUE OT IIPEIBIIYIIEro,
cummempuyHo: 06a MHOKHUTEIST B 3HAMEHATE e IPOOU MOy IAI0TCsI OIUHAKOBBIM
myTéM. 3ajlada U B caMOM Jejie 00JIaJlaeT HEKOTOPOH cummempuet: eubopamo,
xaxue k wapos nepecuinams B IPyroil MEIOK, MOXKHO, OUEBUIHO, TEM K€ TUCIOM
criocobOB, KakK U 6u0pamo, kaxue k wapos ocmasums B MEIIKE. DTO BbIPAXKACTCSI
roxecteom CK = Cn—F,

JIist BLIPOPKJIGHHBIX CIIydaes jenaior pomymienne, ato CO = C? = 1 aia
JIIOOOr0 HATYPAJILHOIO 71, HO 9TO JOIYIIEHHE, KaK HETPYIHO yOeoUuTbCs, BIIOJIHE
ecrectsenno. B camom gene, CO cooTBeTCTBYeT OTBETY Ha BOIPOC «CKOMLKIMHE
crocobaMu MOXKHO HO.A% IIAPOB U3 71 MMEIOIIIXCS IIEPECHITATh B APYTOM MEIIOK».
OueBuIHO, TaKOU CIIOCOO 0JUH: MBI IIPOCTO HUYEro He JieJlaeM, U BCe IIaphbl OCTa-
IOTCSI JIE2KATh B UCXOTHOM MEIIKE, 8 BTOPOI MEITOK TaK 1 OCTAETCH IMycThiM. [Ipak-
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THYECKHU CTOJIb K€ IPOCTO 0bcTodAT Jesa u ¢ C)': «CKOJIBKUMU CHOCOOAMU MOXKHO
n IIapoB M3 MEIIKa C 7N IapaMH IIepechiliaTh B Apyroi Memok»? EcrecTrBeHHoO,
POBHO OJTHUM: TIOJICTABJISIEM BTOPOI MEIOK, TIEPECHITTaeM B HETO BCE, UTO HAILJIOCH
B TIEPBOM, U JIEJIO CIEJIAHO.

Yucna Ck nasbisatoT buHoMuanbHbiMu KOIGhhULMEHTaMU, NOTOMY YTO HEPE3 HUX MOXK-
HO 3anucaTb obwmii BuA pasnoxexuss buHoma HeroToHa:

(a+b)" = Z Cran=FpF
k=0

Hanpumep, (a+b)° = a®+5a*b+10a>b% +10ab® +5ab* +b°, npu sTom uncna 1, 5,10, 10,5
n 1 npeactaensiot coboii C2, CE, C2 C3,C3 n C2. NnTepecHo, 4To 60onbWNHCTBO Npodbec-
CUOHaNbHbIX MaTeMaTUKOB NOAAratoT 34eCb BCE HACTOJIbKO OYEBUAHLIM, YTO HUM A0 KaKux
OOBSACHEHWI HE CHUCXOAAT; MeXAy TeM, ocTafbHas nybnvka, B TOM yucne n 6onbwnHCTBO
NoAeli, MMEIoLNX BbICLLIEE TEXHNYECKOe 0DPa30BaHNe, HO HE SABNSIOLMXCS NPOgPECcCoHab-
HbIMU MaTemaTnkamu, BOODOLLE He BUAAT CBS3U MEXAY 3ajaqveil O nepechbinaHMn LWapoB U3
MeLLUKa B MeLIOK W passioxeHunem buHoma HbtoToHa; Ha Bonpoc, oTkyga B popmyne bruHoma
B351MCb KOMOUHALMM LWApOB, OHY ODbIYHO OTBEHAIOT CAKPAMEHTaIbHLIM K TaK MOJY4NI0Ch >,
BUAMMO, NONarasi NPouCcxoasiLee To An CyvaiiHbIM coBnasieHunem (XoTs OTKygha B MaTeMaTu-
Ke ClyqaiiHocTu?), TO A B3aWMOCBSI3bIO HACTOJILKO HETPUBNAILHONM, YTO €€ BoobLe HEBO3-
MOXKHO MPOCNEANTb.

Mexay TeM, 4TODbI NONYYNTL B NPOLIECCE Pa3/IOKEHNS DMHOMA HaLlly «3ajadvy O MeLuKax
C Wapamu», AOCTaTOHHO 3aMETUTL, YTO Peyb JO/PKHA NATN HE O TOM, KaK PassiokuTb bBUHOM
Ha cnaraembie (3TO BOMPOC CAULLKOM 0BT 1 3aTParmBaeT OTHIOAbL He TOJIbKO KOMBUHaLum),
a 0 TOM, KaKoii KO3GhhnLMeHT BYAET CTOSITb MPY KaXKZOM HJIEHE PAa3JIOKEHUSI.

Ha Bcskuii caydaii HanOMHWM, Kak MPOUCXOAUT LUKONbHOE «PACKpbITUE CKODOKY» npu
YMHOXXEHUN OAHOW CyMMbl Ha apyryto. Ytobsl cymmy (a; + as + ... + a,) YMHOXUTb Ha
cymmy (b1 +ba+...+by,), HYXKHO CHavana KaXKAOE 13 CIaraeMbixX NEPBOKA CYMMbl YMHOXNTH
Ha MepBOe C/araemMoe BTOPOI CyMMbl (B 4aHHOM Ciydae — Ha by ), Tak 4To nosnyuutes aiby +
a2b1 + ...+ a,bi; noTom npogenatb TO Xe CaMOe CO BTOPbIM C/laraeMbIM BTOPOIi CyMMbl,
nonyums aibs + asbs + ... + anba, M Tak fanee ANs KAKAOrO CNAraeMoro BTOPOl CyMMBbI;
BCE MOJIyYEeHHbIE LeNO4KN CNnaraembix ClefyeT CAOXNTb BMecTe. B ntore nony4ntca cymma,
COCTOSILLAs U3 MM CRaraembiX, NPeACTaBASIOLLNX CODOIi BCEBO3MOXHbIE NPON3BELEHUS BUAA
a;b;. B vacthoctn, (a + b)(c + d) = ac + be + ad + bd.

SlcHo, 4TO ecnu Npu packpbITUY CKODOK B BbiparkeHun (a+b)™ He MPUBOLUTL OGHOPOAHbIE
YJieHbl, TO B NTOroBoli cymme noay4yntcs 2" cnaraemsix. Hanpumep:

(a+b)*=(a+b)(a+b)(a+b)(a+b)=(a+b)(a+b)(aa+ ab+ ba + bb) =
= (a + b)(aaa + aab + aba + abb + baa + bab + bba + bbb) =
= aaaa + aaab + aaba + aabb + abaa + abab + abba + abbb+
+baaa + baab + baba + babb + bbaa + bbab + bbba + bbbb

[ns bonbluein HarNAAHOCTY Mbl 34€Cb HE CTaIN UCMOJb30BaTh NokasaTenn creneHu. Kaxaoe
CnaraeMoe UTOrOBOrO Pa3J/IOKEHUsi NpeAcTaBasieT coboli NnpousseaeHne, B KOTOPOM U3 KaXK-
A0 ncxogHol «ckobkuy B3aT0 nbo a, mbo b, a cama CymMMa COCTOUT U3 BCEX BOZMOXKHbIX
Takux cnaraembix. HeTpyaHo BUAETb, YTO UX BO3MOXKHO POBHO 2™, BeAb N3 KaXXAON CKODOKM
Mbl AOJDKHbI B35Tb OO @, MbO b, TO €CTb Mbl NOJYHAEM Y>XE 3HAKOMYIO HaM 3afaqy npo
IOHbIX LUMWOHOB M IAMMOYKU; HO K [eNly 3TO B aHHOM CJly4ae He OTHOCUTCS.

Mocne npueeaeHnsi NOAOOHBIX YAEHOB Mbl, OYEBULHO, NMOJYYUM CYMMY OAHOYSIEHOB BMAA
Makpn—F (HaNOMHMM, YTO B HalIeM NpUMEpE PasoXKeHnsi n = 4, HO 3TO JINLb HacTHas -
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o 1
cY Cf 1 1
cy Ci C3 1 2 1
cy o oz C3 1 3 3 1
c) cf ¢ ¢ cf 1 4 6 4 1
cd ot ¢z c3 cy C 1 5 10 10 5 1

cd ot cz2 ¢ ocg o cd ocg 16 1, 20 15, 6 1

Puc. 1.9. Tpeyrombuuk Ilackais

JOCTPaALMS K OBLLNM PacCy>KAEHUSIM), N HaM OCTa0Ch BLISICHUTb, YeMy paBHo M ; HeTpyaHO
poragatbcsi, 4to M npeacraenisieT cobOil OTBET Ha BOMPOC, CKOJIbKMMU COCODaAMU MOXHO
M3 BCcex N «CKOBOK» BbIbpaTh k «CKOBOK», U3 KOTOPbLIX Mbl BO3bMEM COMHOXUTENIEM C/1a-
raemoe a, a U3 OCTasbHbIx BO3bMEM ciaraemoe b. B Takoli hopmynnpoBke yxe CTaHOBUTCA
MOHSITHO, YTO 3TO W €CTb, COBCTBEHHO FOBOPS, Halla 3ajada Npo LWapbl: BMECTO LIAPOB Y
HaC «CKODKW»; BMECTO NepekafblBaHns Wwapa B APYroi MELWOoK Mbl BbibUpaeM n3 «ckob-
KU>» cnaraemoe b, BMECTO OCTaBJ/IEHUS LLAPa B UCXOAHOM MELLKE Mbl BbIDMpaeM n3 « CKkobkm»
cnaraemoe a. B 4acTHOCTU, AN151 Hallero npuMepa ofHouneH a2b? BCTpeyaeTcs B pasnoKeHn
LEeCTb pas:

aabb + abab + abba + baab + baba + bbaa

— 4To cooTBeTCTBYeT 3HadeHuto C7; nocne npueeaeHNs NOAOBHbLIX YNEHOB B UTOFOBOM MHO-
rouneHe nossuTca opHouneH 6a?b?. B To xe Bpemsi, Hanpumep, oaHouneH b* BcTpeTuncs
Ham BCero oauH pas (B Buge bbbb), uto cootsetcteyeT Cf = 1, n Tak pganee.

N3BecTen ouenb npocToii cnocob ebiumcneHus sHadennii CF, ne Tpebyrowmii Hukakmx
ornepaumii KpOMe CJIOXKEHUs — TaK Ha3biBaeMblii TpeyrosbHuk Mackans (puc. 1.9). MNepsas
CTPOYKa 3TOTO K TPEYrosibHNKa» COCTOUT U3 O4HOM €AUHULIbI, KOTOPasi COOTBETCTBYET 3Haue-
Huto Cf (ckonbkuMm cnocobami MOXXHO M3 NyCTOro MeLlka B ApYroii NyCTol MeLoK nepechi-
natb Hosb wapukos? OuesngHo, ogHum). Mocnegytolme CTPOKN HAYMHAIOTCS 1 3aKaHYMBa-
toTCa eAnHNLEiA, 4To cooTeeTcTByeT CV 1 C; BCe OCTaNbHbIE 3NeMeHTbI CTPOK NOJlyHatoTcs
C/IOXKEHUNEM 3/IEMEHTOB MpPeAbIAYLLEA CTPOKN, MEXAY KOTOPbIMU CTOUT BbIHUC/SIEMbIl 3e-
meHT. Hanpumep, fBoiika B cepefiviHe TpeTbeii CTPOKM MOJTyHEHA KaK CYyMMa CTOSILLUX Hag, HEi
eAVHUYEK; ABE TPOWKN B CAEfYIOLE CTPOKE MOMyHEHbl COKEHNEM CTOSILLNX HAZ KaXkAol
N3 HUX 4BOWKM N eAVNHULbI; B HUXKHEN 13 NOKa3aHHbIX CTPOK 4ncao 15 nonyyeHo CaoxeHu-
eM cTosiwmx Hag HuMm 5 n 10, n Tak ganee. TpeyronbHuk [lackans ocHOBaH Ha TOXZAECTBe
C,’fH = CF=1 4+ CF, koTopoe nerko BbiBecTU, Npeobpasys dopmybl:

n! n!
Citt o= + =
(k=Dln—k+1)!  kl(n—Ek)!

1 1
=n! ((k_l)!(n_k+1)! + k!(n—k)!) =

- 1 N
= D=k D =R T RE=Dln—R))
k (n—k+1) >

n! (k:(k: D) —k+ Dn =k Rk =Dl =k + 1) — k)]
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B k (n+1-Fk) \ _
_n!(k!(nJrlk)! +k!(n+1k)!) =

= ntl o (nt1)
n!(k;!(n—l—l—k;)!) T Hm 11—k =Ck,,

OAHaKo ropasfio NHTepecHee B KOHTEKCTE HALLEro pasroBopa « KOMOUHATOPHbIV CMbICT» 3TO-
ro TOXKJECTBA, KOTOPbIVi OKa3bIBAETCS HEOXKMAAHHO NpocTbiM. WTak, nycTb y Hac Bbli Meww ok
C M Wwapamu, NpoHyMepoBaHHbIMU OT 1 go n. Ham gann ewg oanH wap, cHabXEHHbIN HO-
MepoM m + 1, U cnpocuau, CKONbKUMM CnocobamMm Mbl CMOXEM Tenepb, KOrAa y Hac ecTb
JOMONHUTENBHBIN LLAPKK, HAckINaTb k Wapos B nycToil Mewok. [depxa (n + 1)-i wap B py-
Kax, Mbl cO0bpa3nin, YTO BCE HALLW BapUaHTbl MOXHO Pa3fenTb Ha [BE HEMEpeceKatoLnecs
rpynnbl. [lepBas rpynna BapuaHTOB OCHOBbLIBAETCS Ha TOM, YTO Mbl Tak 1 MPOAO/IXAEM Aep-
XaTb B pykax (n + 1)-ii wap, nam Boobue npsivem ero B KapMaH, a ANs NepecbinaHns B
MyCcTOWi MELLOK WCMOJIb3YeM TOJSIbKO LIAPbl, KOTOPbIE Y HAC OblNM U3HaYanbHO. Takux Bapu-
aHTOB, KakK HecNoxHO goragatecs, CX. Bropas rpynna BapuaHToB npeanonaraet, Haobopor,
4TO Mbl AISt HAYaa KUAAEM B MYCTOW MeWoK Haw (n+ 1)-i wap, n HaM ocTaéTcs focbinaTh
typa (k — 1) WapoB M3 HalLero UCXOLHOTO MELLKA; 3TO MOXHO CAenaThb C’ﬁ_l cnocobamu.
Obuyee KONNHECTBO BapMaHTOB, TakuM obpasom, nonyyaetcs CF +CF~1 yto n Tpebosanock
[0KazaTb.

TpeyronbHuk Mackans 0bn1afaeT MHOXXECTBOM WHTEPECHbLIX CBOICTB, NEPeHnCsTbh KOTO-
pbl€ Mbl 34€Cb HE CTaHEM, MOCKOJIbKY 1 TaK Y>KE HECKOJIbKO YBAEKANCh. OTMETUM TONILKO OGHO
U3 HUX: CymMa Yuncen B ntoboli cTpoke TpeyronbHuka [Mackans cocrasnset 2™, roe n — Homep
CTPOKMU, EC/TN UX HYMEPOBATbL C HyNst (TO ECTb 1 COOTBETCTBYET CTeneHn brHoma, Koadunum-
EHTbI Pa3/IOKEHUSI KOTOPOro COCTABASAOT AaHHYtO CTPoKy). MHaue rosops, ZZ:O Cck=2m,
DTO CBONCTBO TOXE UMEET COBEPLUEHHO TPUBUATbHBIAE KOMOUHATOPHbLIN CMBIC, KOTOPbIA Mbl
npeafiiaraeM 4MTaTeNtO HAWTU CaMOCTOATENBLHO B KA4eCTBE YNpParkKHEHNS.

B zakiodenne pa3roBopa 0 KOMOMHATOPUKE PACCMOTPHUM EIIE OJHY XPECTO-

MaTUNHYIO 3a1a4y:

B rypHupe 1o maxmaram ydacTBYeT ceMb IIAXMATHCTOB, IPHYEM
IIPeAIIoIaraeTcsi, 9T0 KakKAbll ¢ KasKIbIM ChIIDAET POBHO OJHY Iap-
trio. CKOJIBKO Bcero 6yaer ChirpaHo IapTuii?

fcHo, 9TO KaXKIBIii U3 CeMEpBIX JIOJIPKeH ChIIPaTh wWecms MapTUil, MO OJIHOI
C KaXXJbIM M3 OCTAJBHBIX YYaCTHUKOB TypHHpa. Ho BoT caeayrorias dpasa
IOYEeMY-TO MHOI'UX HAUMHAKOIMINX KOMOMHATOPOB BIOHSIET B CTYIIOP: NOCKOALKY
6 Kkaocdoli napmuu ywacmeyom deoe, gcezo napmuti 6ydem 6deoe menvue, Hem
7 -6, T.e. Bcero Oyzer chirpaHa % = 21 naprtud.

[TockoIbKy MMEHHO C 3TUM BOT «B KaXKJIOW MMAPTUU YUACTBYIOT IBOE» YaCTO
BO3HUKAIOT CJIOYKHOCTH, HPUJIETCH JIATh HEKOTOPbBIE MOSCHEHUS, U MbI JIAJUM UX
JaByMs criocobamu. [yt Hagasia jjaBaiiTe IPUIIOMHUM, YTO IIAXMATUCTHI HA COPEB-
HOBAHUSX 00s13aTE/IbHO 3AIMMCBIBAIOT BCE XOJIBI, IPUIEM 3TO JIeJIaf0T 00a yIaCTHU-
Ka KarKJIOl UI'PBI; 3aII0JIHEHHBIE IIPOTOKOJIBI TOTOM CIAIOTCS CyIbsM. IIpenrcraBbre
cebe Terephb, ITO Kadtcvill U3 YHACMHUKO8 MYPHUPG 3aTOTOBUII TI0 OJTHOMY OJIaH-
Ky IIPOTOKOJIA JIJIst KaXKJI0U IIPEJICTOSIIIIEel eMy mapTun. SlcHO, YTO TaKnX OJIAHKOB
KaXKJIBIl 3aIr0TOBWJI IIECTh, & BCETO, CTAJI0 ObITh, UX OBLIO 3ar0TOBJEHO 6 - 7 = 42.
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A[B|[B|T|O]E]XK

A XXX

B XXX 1:0

B XXX

T XXX

il 0:1 XXX

E XXX

K XXX

Puc. 1.10. Typuupnas Tabymuia

Tenepb NIaXMaTUCTBbI BCTPETUJIUCh B 3aJi€ B JIeHb TypHUPDa U Ha4dYaJId UT'PaThb; 110~
cJIe KayXKJI0ii mapTun €€ yIYaCTHUKH CJIaI0T CBOU IIPOTOKOJIBI CYJ/IBSIM, TO €CTb NOCAE
xaotcdoti napmuu cydvu noaywaom dea mpomoxosa. B KoHIle TypHHUpPa, 0YEBUI-
HO, Bce 42 IMPOTOKOJIa OKA3BIBAIOTCS Y CyAeil, HO BeJb CyJbU MOJIyJaau 1O 064
[IPOTOKOJIA MOC/IE KaXKJI0i MapThu — CJIeI0BaTe/IbHO, BCEro MapThUil ObLIO BIBOE
MEHbIIIE, TO ecThb 21.

Ectb u BrOpOIit BapuanT obbsicHeHusI. Pe3ysibTaThl CIOPTUBHBIX COPEBHOBAHUM
10 TaK HA3LIBAEMOH «KPYTrOBOIl cHCTeMe», Ile KayKIblii UI'PaeT ¢ KaXKIbIM POBHO
OJTHY MaPTHIO, OOBITHO MPEICTABJIAIOT B BUJE MYPHUPHOT MaOAULDL, TIPHIEM IS
KaskJIOT0 yYaCTHUKA TYPHHUPA ITPElyCMaTPUBAETCsI CBOsI CTPOKa M CBOI cTOJIOEIT.
,ZLI/I&I‘OH&.HI)HBIG KJIETKHN Ta6JII/H_H)I, TO €CTb TaKue, KOTOPbIE CTOAT Ha IIepeceueHun
CTPOKHU U CTOJIOIA, COOTBETCTBYIOIINX OJHOMY UTPOKY, 3allITPUXOBAHbBI, ITOCKO/Ib-
Ky cam ¢ coboit HUKTO UrpaTh He cobupaercs. [ajee, eciin, Hampumep, urpok b
¢ urpokoM /I ceirpaju mapTuio U B BeIMI'paJI, TO CYUTAETCS, YTO IMapTHUsI 3aKOH-
qmtach co caérom 1:0 B mostb3y B; B ero crpoky Ha mepecedennn co crojbmom [
3aHOCHTCS pe3yabTar «1:0», Torma Kak B cTpoky /[l Ha mepecedeHnn co CTOJIOIOM
B sanocurca pesyabrar «0:1» (cm. puc. 1.10).

OueBuIHO, YTO CHavYaa KJIETOK B Tabuie ObLI0 7 -7 = 49, HO ceMb U3 HUX
cpasdy e 3aKpacujIn, U UX OCTAJIOCH 42; 110 UTOraM KarK0i MapTUH 3aITOJTHSTFOTCSI
dee KJIETKH, TO €CTh 1ocJie 21 mapTun Bee KJIETKN OKAXKyTCsl 3aII0JTHEHBI, & TYPHUD
OKOHYUTCH.

Bynyuu nepepeénnoit Ha cyrybo MaTeMaTHIECKUI SI3BIK, 3Ta 3a/1a19a IpeBpa-
maercst B 3adavy o Koauvecmee pébep 6 noanom epage. Hamomuum, aro rpad —
9TO HEKOE KOHEYHOE MHOXKECTBO aDCTPaKTHBIX 6EpULlH, 8 TaK:Ke KOHEIHBINH Habop
HEYNOPAJOUEHHDIT NAP BEPUWIUH, KOTOPBIE HA3BIBAIOTCS pEébpamu; Tpad n3obpazka-
IOT B BUJIE PUCYHKA, HA KOTOPOM BEPININHBI 0003HAYAIOTCST TOIKAMH, & peédpa —
JIMHUSIMU, COEIUHSIIONAMHI COOTBETCTBYIONNE BepimnHbl. [loHbIM rpadom Ha3bI-
BaeTcsI Takoil rpad, B KOTOPOM JIIOOBIE IBE BEPIIUHBI COeINHEHBI peOPOM, TTIPUTOM
TOJILKO OmHUM. [loanwitl epad, umerowui n eepwun, codepacum % pébep; B
caMOM Jiesie, B KazKJlyto BepiuHy BXomuT (n — 1) pebpo, To ectb Bcero B rpade

n(n — 1) «KoHIOB pPEOGEP», HO TOCKOJBKY KaxK/0e pebpo MMeeT /Ba KOHIA, UX
n(n—1)

obIee IMC/I0 COCTABIIACT ——
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1.3.2. Ilo3uLmOHHBIE CUCTEMbI CUNCJJICHUS

Kak wmzBecTHo, obmenpunsgaTas U 3HaKOMash HAM C JOIIKOJBLHOIO BO3PacTa
cucTeMa 3AIUCH YUCETT GPADCKUMUYU UUPPAMU TTPeJICTaBIsieT COOON YACTHBIIM
clIydail no3uUUUOHHOU CUCMEMDBL cCHUcAeHUs. NMbl UCIIOIb3yeM BCEro JIeCSTh
up; P 3TOM, €CJIU YHUCJIO IPOCMATPUBATD CIIPaBa HAJIEBO, TO KazK1asl CIeIyIo-
mast nupa UMeeT «Bec» B JIeCaTh pa3 OOJIbINNiA, YeM IPEeIbIIyInasl, TO eCTh JIeii-
CTBUTEIBHOE 3HAUYEHUE IUMPBI 3aBUCUT OT €6 No3ulul B 3alUCH IUCIa (MIMEHHO
[O9TOMY CHCTEMA HA3BIBAETCSI O3UIMOHHOI ). 3aMeTrM, 9To 1 1udp y HAC JECATh,
U «BEC» PACTET B JIECATH Pa3 Ha MO3UINI0. DTO HUKOUM 00pa30M He COBIIAJIEHUE:
€CJIN MBI XOTUM, 9TOOBI KazK/I0€ IeJI0€ UUCJIO MOTJIO ObITh 3aIlMCAHO B HAIIEH CH-
cTeMe, U IIPUTOM TOJILKO OTHUM CIIOCOOOM, TO KaXKIas CJASIYyIoIas 1udpa J0/IK-
Ha «BECUTH» POBHO BO CTOJILKO K€ Pa3 OOJIBITE, CKOJLKO Mbl UCIIOJIb3YeM IHIdP.
YHucno, obozHauaronee OJHOBPEMEHHO KOJIMIECTBO UCIOIB3yEeMbIX MP U TO, BO
CKOJIBKO Pa3 KazKjasl CJeAyomas mudpa «TsKeaeey MPEAblIyIneil, Ha3bIBACTCS
OCHOBGHUEM CUCTMEMD, CHUCAECHUA; JIJd JICCATAIHON CHUCTEMBI OCHOBAHUEM
CJIy2KUT, KaK HECJIO2KHO JOraJlaThCsd, YUCIJIO NECATh.

34ecb UMeeTcst OBONILHO MPOCTast CBsi3b C KOMOWHATOPUKONM, KOTOPYK Mbl paccmaTpu-
BanuM B npegblaywiem naparpade. B camom gene, nyctb y Hac umeetcs k npoHymMepoBaHHbIX
hNArLITOKOB N HEOrPAHUYEHHOE KOJANYECTBO PAXKKOB 12 — 1 pasHbIX PacLBETOK, TO €CTb Ha
KaXXJOM 13 k (b1artuTOKOB Mbl MOXEM MOAHATL Ntoboii u3 n — 1 dnaxxkos, nmbo ocTaBUThL
hnarwTok NyCTbIM, 1 BCE 3TO HE3ABUCUMO APYT OT APYra; MHaye roBopsi, KaXablii u3s k doar-
LUTOKOB HE3aBNCUMO HaXOAUTCS B OGHOM U3 N COCTOsiHUIA. Toraa oblyee 4ncno kombnHauwmii
cnaxkos coctaBuT n*. Ecnv no Kakoii-To Npu4mMHe HaM 3TOTO KOJMHECTBa KOMBUHALMI He
XBaTUT, NpUAETCA A06aBUTL ewé ogqMH PNarlTOK; MOXKHO JaXKe CYUTATb, YTO NX U3HAYAILHO
€CTb «CKOJIbKO YroflHO», NPOCTO BCE, KPOMe k MEepPBbIX, MYCThIE.

PoBHO 3TO 1 npomcxoguT npu 3anucu 4nMcen C NOMOLLbLIO NMO3ULUOHHOW CUCTEMbl CHUC-
nenunsi. Mbl ucnonbsyem n undp, npruyém uudpa 0 COOTBETCTBYET «NYCTOMY (PAArLITOKY > ;
npu pabote c k paspsgamu (nosmuusiMun) 3To Aaét Ham n* ancen, ot 0 go n* — 1. Hanpu-
mep, cyuwecteyeT 1000 = 102 TpéxaHauHbix gecsTuuHbix Yucen — ot 0 go 999. Mpu sTom
Mbl N3HA4YasIbHO MOXKEM MPeAnosiaraTb, HTO paspsifoB BOODLIE-TO HeCKOHEYHOE KOJIMYECTBO,
NPOCTO BCE OHM, KPOMeE NnepBbix (MaagaLwmux) k, copepat Hyau.

Mpu npubasnennn eamHuubl k yucny n* — 1 (B Hawem npumepe — k yucay 999) Mol
MCYepnbiBaeM BO3MOXHOCTW k paspsiioB W BbIHY>XXAEHbl 3aAeliCTBOBATbL €LUE OAUH pa3psig,
(k+1)-ii. PaHbLe 3Toro MoMeHTa 3a4elicTBOBaTb HOBbII Pa3psi HE MMEET CMbICAA, BEAb Mbl
MOXKEM MNPEeACTaBUTb BCE MEHbLUME YKUCAA, UCMONb3Ys BCero k pa3psifos, W eCau Npu 3TOM
«3ae3Tb» B C/IeAyOWNii paspsig, Mbl Moay4um Bosblie OAHOrO NPEACTABIEHUS A4S OLHOMO
n Toro e yncna. Ho korga Bce komMbuHaumMm Mnagwnx paspsiioB yXKe McHepnaHbl, HaMm He
OCTaéTCA WHbIX BO3MOXHOCTEN, KpoMe 3afeiicTBOBaHUS cregytolero paspsga. Jloruyxo B
3TOM CleAyIOLIEM Pa3psifie Ha4yaTb C HaUMEHbLUEH BO3MOXHOW Ludpbl, TO €CTb C eANHULLbI,
a BCe MNajwne paspsisbl OOHYINTb, 4TODbI «HavaTb CHavanay; Takum obpasom, eaumHuua
k+1 pa3spsiga 0b53aHa COOTBETCTBOBATbL ODLLEMY KOIMHECTBY KOMOUHALMI, KOTOPbIE MOXXHO
noNy4nTb B NepBbIX k paspsgax.

To, 9T0 BCE Ye0BEUECTBO cefiyac MCHOJIb3yeT MMEHHO CHUCTEMY II0 OCHOBa-
muio 10, ectb He Oojiee UeM CJIyYaifHOCTH: OCHOBAHNE CHCTEMBI CUUCIEHUST COOT-
BETCTBYET KOJIMIECTBY MAJIBIEB Y HAC Ha PyKax. Pabora nMeHHO ¢ 9TOit crucTeMoit
KazKeTCd HaM <«IIPOCTOI» M «ECTEeCTBEHHOW» JIMIIb TOJBKO HOTOMY, YTO MBI IIPHU-
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BBIKaeM K Hell ¢ pAHHEro JIeTCTBA; Ha CAMOM Jiejie, KAK MBI [T03Ke YBUJIUM, CUU-
TaTh B JABOMYHON cHCTeMe ropasio Ipollle, TaM He Hy>KHa TabJIUIa yMHOMXKEHUSI
(Bo0OIIIE; TO €CTh €6 TaM IIPOCTO HET), & CAMO YMHOXKEHHUE B CTOJIOUK, CTOJIh HEHA~
BUCTHOE IMKOJbHUKAM MJIAIIIAX KJIACCOB, B ABOMYHOI CHCTEME IIPEBPAINAeTCSI B
TPUBHAJIBHYIO IIPOIEAYPY «BbIMUCHIBaHUi co casuramuy. Emé B XVII Beke 'ord-
pux Busbreasm JleiOHuUIl, BliepBble B UCTOPHUH OIUCABIINN d80UMHYIO CUCTNEMY
CUUCAEHUS B TOM BHJIE, B KOTOPOM OHA M3BECTHA Ceidac, 3aMETUJI 9TO 00CTO-
ATEJLCTBO U 3asBUJI, YTO UCIOJIH30BAHUE JICCATUIHON CHUCTEMBI — 9TO POKOBasI
OITNOKa, YeJI0BEYCCTBA.

Tax wan nHaYe, MBI MOXKEM IIPU KEJIAHUHU UCIOJIB30BATh A1000€ KOJUIECTBO
mucp, HAYUHASI OT ABYX, JJIsl CO3IAHUS ITO3UIIMOHHON CHCTEMbI CUMC/ICHUS; €CIN
[IPH 3TOM CJIEIOBATh TPAIUIIMOHHOMY IIOAXOLY M, UCIOIL3YsI N IUdp, MTPUINICHI-
BaTh UM 3Hadenus or 0 10 (n — 1), 70?7 ¢ Takoil cHCTeMOI 3aITUCH THCeT MOYKHO
Oymerb paboTaTh BO MHOTOM II0 aHAJOTHHA C XOPOIIO 3HAKOMON HAM JIeCATUIHOMN
cucremoit. Hanpuwmep, B 0601t cucreme cuancienust 3ammck aucia 1000, (rxe n —
OCHOBaHIe CHCTEMBI CYHCJICHNs) OyjleT 03HadaTh n°: B JECATHIHON CHCTeMe 3TO
ThICAYA, B ABOUYIHON — 8, B marepuunoit — 125. Hy»kHO TOJbKO MOMHUTH OIHY
BakKHYIO Bellb. CucreMa CUUCTEHUSI ONpeJIesiseT, Kak Oydem 3anucaHo “ucAo, HO
CaMO YWCJIO M €r0 CBOMCTBA HUKAK OT CHUCTEMbI CUMCJIEHUSI He 3aBUCSIT;
IIPOCTOE YHCJIO BCETJIa OCTAHETCS MPOCTBIM, YETHOE — YUETHBIM, 5 - 7 Oymer 35
BHE BCSIKOW 3aBUCUMOCTH OT TOTO, KAKMMHU IudpaMu (JIa XOTh PUMCKUMHU!) MbI
3aIUIIeM STH 9HUCIIa.

[Ipexk e weM mpoIo/IKaTh PACCMOTPEHNE APYTUX CUCTEM, OTMETHM JIBa CBOIi-
CTBa OOBIKHOBEHHON JIECITUIHON 3aIINCH IUC/Ia, KOTOphIe 6e3 m3MeHeHni 0bobIa-
IOTCSI HA CUCTEMbBI CUHMCJIEHUs 110 JIPyroMy ocHoBaHuUIO. IlepBoe m3 HUX Hermocpe/I-
CTBEHHO BBITEKAET U3 OIPEJIE/IeHUs TO3UITNOHHON 3amucu. Ecin 9uc/io npejacras-
sero mudpamu didi_q ... dsd1dy, TO ero YuciieHHOe 3HaUeHe OyIeT Ef:o 10%dy,;
HAIIpUMep, JUIs 4uciIa 3275 ero 3HaveHue BbIUHCIsSeTca Kak 3 - 103 + 2 - 102 +
7-10' +5-10° = 3000 + 200 + 70 + 5 = 3275. Bropoe cBoiicTBO TpebyeT uyTh
boJiee JIJIMHHOTO OObSICHEHUsI, HO, 110 OOJIBIIOMY CYETY, HUIYTh HE CJIO2KHEE: eC-
JIX TIOCJIEJIOBATEILHO JEJUTh Ynucyio Ha 10 ¢ OCTaATKOM ¥ BBIIUCHIBATH OCTATKH, U
TaK JI0 Te€X IOpP, ITOKa OYEPEIHBIM YACTHBIM He OKAXKETCA HOJIb, TO MBI IIOJIYIHM
(B BHJIe BBINMNCAHHBIX OCTATKOB) BCE MU(MPBI, COCTABIISIONINE 9TO IHCI0, HATNHAS
¢ camoit mytammeit. Hanpumep, mogenum 3275 na 10 ¢ octaTrkoMm, moayanm 327 u 5

B ocTaTke; nojenum 327 Ha 10, mosyuum 32 u 7 B ocTaTKe, MOJAETUM 32, MOy IUM
3 u 2 B ocraTke, nogeauM 3 Ha 10, mosryuum 0 u 3 B octaTke. [locmenoBarebHOCTD
OCTaTKOB 5,7,2,3 — 3T0 1 ecTb Mudpbl dncaa 3275.

Oba »Tux cBoiicTBa 0000IAIOTCS HA CUCTEMY CUUCJIEHUS 110 NPOU3BOALHOMY
OCHOBAHUIO, TOJBKO BMecTO 10 B BBIYHCJIEHUSX HY?KHO HCIOJL30BATH COOTBET-
CTBYIOIIlee OCHOBAHWE CUCTEeMBI cuncienus. Hampumep, s cemepuurot 3ammucu

27 IIpyrue MmoAxo/bI BO3MOXKHEI; HAIIPUMED, JOBOJLHO YaCcTO B JIATEPATYPE yIOMUHAETCS CH-
cTeMa CUHCJIEHHs, UCIOIB3YIONas TpU nudphl, 3HaYeHus KOTopbix — 0, 1 1 —1; Takue cucTemMbl
CUMCJIEHUSI MBI OCTABUM 33 PaMKaMHM HaIlleil KHUT'Y, HO 3aMHTEPECOBAHHBIN UUTATEJIb JIETKO Hali-
JET UX OIMCAHUA B JPYIUX UCTOYHUKAX.
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15327 unciennoe 3uauenue Gyaer 1-73+5-72 +3-7 42 = 611 (ecrecrsenno, Bce
[OJICYETHI MBI BBITOJIHSIEM B JIECATUYIHOl CHCTEME, MMOCKOJIBKY HAM TakK IPOIIE).
[TorrpobyeMm Tenepnb BBISICHUTD, U3 KAKUX (P COCTOUT CEMEPUIHAST 3aIIICh IUCIIA
611, I 9ero mocJIeI0BaTEIbHO BBIIIOJTHUM HECKOJIBKO JeJIeHuit Ha 7 C OCTATKOM.
PesynbraTom nepsoro genenust Oymet 87, B ocTaTke 2; pe3yJIbTATOM BTOPOro — 12,
B OCTaTKe 3; pe3yJbTaTOM TPETHETO — 1, B OCTATKE 5; Pe3yJIbTATOM YETBEPTOTO —
0, B ocratke 1. Urak, cemepuuanas 3anuch ducjia 611 cocrour usz nmudp 2,3,5,1,
eC/IM TIePEeUYNCIISITh UX HAYMHAsl C MJIJIIEH, TO ecTh 3Ta 3anuch — 15327 (rae-to
MBI 9TO YK€ BUJIEJIN).

Kak Bumum, nmepsoe uz aByx cOpMYJIUPOBAHHBIX CBOMCTB MO3UITUMOHHON 3a-
[IMCH [TO3BOJISIET IIEPEBECTU YHUCJIO U3 JIFOOOI CHCTEMBI CIUCIIEHUs B TY, B KOTOPOI
MBI [IPUBBIKJIA TPOBOJUTD BBIUMCJICHUsI (JJIsl HAC 9TO cucTeMa 1o ocHoBaHuio 10),
a BTOpOE CBOMCTBO — TIEPEBECTH YHCJIO M3 MPUBBIYHOI HaM 3amucu (To ecThb Je-
CATUYHON) B 3aIlUCh B IIPOM3BOJILHOI CHCTEME CUUCIICHMS.

OrMeTnM, 9TO NIPH IEPEBOJE YUC/IA U3 «KAKOW-TO JPYroil» CUCTEMBI B IeCs-
TUIHYIO MO2KHO COKOHOMHUTDL Ha YMHO2KEHUAX, IIPEICTaBUB

1

dknk + dk_lnk_ + ...+ din+dy

B BUE

(..((dg-n+dg—1) n+dg2) n+...+di) - n+dp

Hamnpumep, Bcé To ke 15327 MOXKHO IIEpPEBECTH B JIECATUIHYIO CUCTEMY, BLITUC/IUB
(1-745)-74+3)-7T+2=(12-7T43)-7+2=87-7T+2 =609 + 2 = 611.

MoKHO 3aMETUTDh, YTO TPAJIUITMOHHBIN TOPSJIOK 3AITUCU YUCE OT CTAPIINX
nudp K MITAIIINM, K KOTOPOMY MBI IIPUBBIKJIU C JIETCTBA, IPU TIEPEBOJIaX U3 OJHON
CUCTEMBI CUYUCJIEHUS B JAPYTYIO YACTO OKA3bIBAETCS HE OUEHB yIOOHBIM; HAIIPUMED,
HaM y¥Ke MPUXOINIOCH, BBIINCAB IOCJIEIOBATETFHOCTE OCTATKOB OT JIeJIEHUsT Ha
OCHOBaHUE, TIOTOM <«II€PEBOPAYUBATLY ITY IOCJEI0BATEHHOCTD, YTOOBI IOy YUTH
HUCKOMYIO 3aIiCh IuC/ia. Bojee TOro, ecjaim HEMHOTO MOAyMAaTh, Mbl 3aMETHUM, UTO,
B B TEKCTE KAKOE-HUOY/b JECATUIHOE TUCJI0, HAIIpuMep, 2347450, MbI, B CyIIl-
HOCTHU, HE 3HAEM, 9TO 0DO3HAYAET MepBast Ke U3 ero 1udp; 3T0, KOHEUHO, «JIBay
(mmu «siBe» ), HO wez2o? Jlecsatkos Thicsta? Coren Thicstu? Musuinonos? TecsaTroB
MULIHOHOB? BBISCHUTE 9TO MBI MOYXKEM, JIUITh IPOCMOTPEB 3AIMCH UUCJIA JI0 KOH-
Ia U y3HaB, CKOJIBKO B HEM IU(}P; TOJIBKO HOCJE 3TOr0, BEPHYBIIACH K HAYAY
3aImcu, Mbl TTIOUMEM, 9TO B 3TOT Pa3 JIBOUKa JAelCTBUTEIbHO O3HaYaJsa JIBa MUJI-
JINOHA, a He YTO-TO WHOE.

Ho mowemy ke Bech MUP HCIIOIB3yeT UMEHHO TaKyIO «HEYTOOHYIO» 3aluCh?!
OTBer 0Ka3bIBAETCs HEOXKHUJIAHHO IPOCT: IHQPBI, KOTOPbIE MBI UCIIOJIb3yeM, He
CJIy9IaiiHO Ha3BIBAIOTCH aPaOCKUMU; COTJIACHO TOCIIOJCTBYIONINM HCTOPUIECKUAM
[IPEJICTABICHUSIM, COBPEMEHHAsT CUCTEMa 3aIuCU Iuces ObLia n3odpereHa MHIwmi-
CKUMU U apabCKUMU MaTeMaTuKaMu npeanosoxkuTeasno B VI-VII BB. 1. 3., a cBo-
€ro MPaKTUIeCKN OKOHYATEJHHOTO BUJA JOCTULJIA B COXPAHUBIIUXCI O HAITUX
JHell paborax 3HAMEHUTOro My/pera AJib-Xopeamu (0T Ybero UMEHH TPOUCXOIUT
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CJIOBO «aJIFOPUTM>») U €ro coBpemeHHuka Auib-Kunau; sru paborbl ObLin HaIM-
CaHbI, COIVIACHO TPaIMIIMOHHON marupoBke, B IX Beke. Tak wiam unade, apabckas
NUCOMEHHOCTND NPEINOAG2AET HAYEPTNAHUE CAOS U CMPOK CNPABA HAAEEO, O HE
CAE6G HANPABO, KAK NPUBLIKAU Mbl; TAK ITO NJIsI cO3aTeseil JTeCATUIHON CHUCTe-
MBI CIUCJICHUsT M PHI B 3aIIUCH IHUCJIa PACIOIATAJIINCH UMEHHO TaK, KaK UM OBLIIO
yIo0Hee: P IPOCMOTPE 3AIMCH 9HUC/Ia OHM CHAYa I BUIeIN udpy, 0003HATAIO-
IIYI0 IUHUITEI, IIOTOM IUMPY AECATKOB, IOTOM UMDY COTEH U TaK JaJjee.

B nporpamMmMupoBaHUE IPUXOIUTCS IaCTO CTAJKUBATHCS C JBOMYIHOMN 3aIIMCHIO
quceJI, TTOTOMY YTO MMEHHO TaK — B BHJE IIOCJIEI0BATEIBLHOCTEN HYyJIel U eau-
HUI[ — B TTAMSITU KOMIIbIOTEPa ITPEJICTABJIAIOTCS KaK YUCJIa, TaK U BCSI OCTaJIbHA
nadopMmalust. [10CKOJIbKY BBINMMCHIBATL Ps/ibl JBOUYHBIX (P OKA3LIBAETCS HE
0YeHb yI00HO, MPOIPAMMUCTBI B Ka9eCTBE COKPAIEHHON 3alllCH 9acTO IIPUMe-
HAIOT CHCTEMBbI CUUCIEHNS 110 OCHOBaHMIO 16 u 8: KaxKaas mudpa BOCBMEPUIHOMN
3aIiCH YUCIa COOTBETCTBYET TPEM ImdpaM JBOMYHON 3aIllMCH TOTO XK€ JNC/Ia,
a KaxkJjas nudpa MecTHaIIaTepUIHON 3alMUCH — YeThIPEM JIBOUIHBIM IHppaM.
[TockobKY J1JTsT MIECTHAIIIATEPUIHON CUCTEMBI TPeOyeTcsl MeCTHAIIATD mudp, a
apabckux 1udp BCEro JAeCATb, K HUM J00aBJISIIOT IIECTb IEPBbIX OYKB JIATHHCKOTO
andasuta: A oboznagaer 10, B — 11, C —12, D — 13, E — 14 u F — 15. Hanpuwmep,
3anuch 3F1g o3nadaer 63, 10014 cooTBeTCTBYET UHCTy 256, a 11116 — uncay 273.

Mpwn paboTe c coBpeMeHHLIMU KOMMbIOTEPAMU 4BOUYHbIE LngIpbl (6UTBI), Kak Npasu-
110, OOBbEANHSAIOTCS B FPynnbl Mo BoceMb Ludp (Tak HasbiBaeMble 6afiThl), HTO 0bbsCHAET
NONYSIPHOCTb LIECTHAALATEPUYHON CUCTEMBI, BEAb KaXKAOMY DaliTy COOTBETCTBYIOT POBHO
ABe undpbl Takoin 3anuck: 6aiiT MOXeT NpUHMMaTL 3HaveHns oT 0 go 255, B wecTHaguaTe-
puYHO HoTauum 370 4mucna ot 0014 fo FFyg.

C BocbMepuyHbIMK UndbpamMu Takoi hokyC He MpoxoguT: Ans 3anucu baiita ux Tpe-
byetca B oblwem cnydae Tpu, NOTOMY 4TO 4ucna oT O go 255 B BOCbMEPUYHOI cucTeme
npeacraeastoTcs 3anucsamm ot 000g fo 377g; HO MPM 3TOM TPEMSI BOCbMEPUYHbIMU Lmudpa-
MU MOXHO 3anucaTb Yucna, B HailT He NoMeLLatoLnecs, Befb MakCUMaibHOE TPEX3HAYHOe
BOCbMepUYHOe 4ncno — 777g — coctasnsiet 511. B wactHocTn, gnsi 3anucu 1péx uaywmx
noapsig 6aiToB HY>KHO POBHO BOCEMb BOCbMEPUYHbIX LNP, HO HA NPaKTUKe FPymMnbl Mo TPy
baiita nouTn Hukoraa He BcTpedatoTcss. OfHAKO Yy BOCbBMEPUYHOA CMCTEMbI CHUCIEHNS €CThb
[pyroe HECOMHEHHOE AOCTOMHCTBO: OHa WCMOJIb3yeT ToNbko apabckue ungpsl. CobcTBeHHO
roBopsi, 8 eCTb MakCUMasibHasl CTeneHb ABOWKU, He npesocxogswas 10; MMeHHO nosToMy
BOCbMepMYHasl cucteMa bbina oveHb NOMy/sipHa y NPOrpaMMUCTOB A0 TOrO, Kak BOCbMuUbnT-
HbIli BaliT CTan yCTORYMBON eAnHULER n3MepeHns HPOPMaLUK, HO K HACTOSILLLEMY BPEMEHN
OHa UCMOJb3YETCS rOPa3fA0 PeXxe, YeM LecTHaguaTepuYHast.

[TockousbKy UdP B IBOMIHON CUCTEME BCETO JBE, IIEPEBOI TUCE B HeE U U3 Heé
OKa3bIBAETCS IPOINE, UYeM C JIPYyTUMU CUCTEMaMU; B YaCTHOCTHU, €CJIU 3alIOMHUTD
HAU3YCThb CTEIEHU JIBOHKK (a Y IPOrPAMMUCTOB 3TO B JIOOOM CJIydae MOJIydaeTcs
camo co0oit), TIpu epeBojie B JIIOOYI0 CTOPOHY MOXKHO 00OHTUCH G€3 YMHOYKEHMUIA.
[IycTb, HalpuMep, HAM HY2KHO IIEPEBECTHU B JICCATUIHYIO 3aIuch uncyo 1001101s;
cTapIrasi eIMHATIA, CTOSIIAas B CEJIbMOM Pa3psijie, COOTBETCTBYET IIECTON CTENeHn
JIBOUWKM, TO eCThb 64, caeyionas eJIMHUIA, CTOUT B YETBEPTOM pa3psjie U COOTBET-
CTBYET TPEThel CTeNeHn JIBOWKH, TO €CTh 8, CJIeIyIoNas O3HadaeT 4, U OCaeTHA,
miamast — 1 (Boobiie rosopsi, Mg qmast nudpa paBHa camoii cebe B Ji06oii cu-
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103 76
51 | 1 381 0
25 | 1 190
12 |1 9| 1

6| 0 41 1
3]0 21 0
1)1 1] 0
0] 1 0| 1
1100111 1001100

Puc. 1.11. IlepeBos B IBOMYIHYIO CUCTEMY JI€JIEHUEM TIOIIOJIAM

creme cuncienust). CruaapBas 64, 8, 4 u 1, momyvaem 77, 9T0 U €CTb MCKOMOE
TUCJIO.

[lepeBom U3 ecATUIHON 3aIUCHA B JBOUYIHYIO MOYXKHO BBIIIOJTHUTE JIBYMSI CIIO-
cobamu. IlepBoIilt U3 HUX — TPAJUITUOHHBIN: NEJTUTH UCXOIHOE YUCJIO IOTOJIaM C
OCTATKOM, BBIMUCHIBAS IOJIYYAIONINECs] OCTATKHU, IMOKA B YaCTHOM HE OCTAHETCS
HOJib. [lOCKOJIBKY JleieHue moroJjiaM HETPY/HO BBIIOJHUTH B yMe, OOBIYHO BCIO
OIIEPAITUIO POBO/IAT, HAYEPTUB Ha Gymare BEpTUKAJBHYIO JIMHUIO; cJieBa (1 CBep-
Xy BHH3) 3allUCBHIBAIOT CHAYAJA MCXOJHOE YUCJIO, TOTOM PE3YJIbTAThI JICJCHUs, a
cupaBa BLINUCHIBAIOT ocTaTku. Hampumep, npu nepesose yucia 103 B JBOMIHYIO
cucteMy mosrygaercd: 51 m 1 B octatke; 25 m 1 B ocrarke; 12 m 1 B octaTtke; 6
u 0 B ocrarke; 3 u 0 B ocrarke; 1 u 1 B ocrarke; 0 u 1 B ocrarke (cMm. puc. 1.11,
ciea). OcTaérest TOJMBKO BBIKMCATH OCTATKH, IPOCMATPUBASI UX CHU3Y BBEDX, U
MbI mojryuumM 11001115, Anasornydno jyist dncia 76 Mol noaydum 38 u 0, 19 u 0,
9u1,4ul,2u0,1u0,0wu l;BommceBas ocrarku, nogydnm 10011002 (Tam
JKe, CIpaBa).

Ecrs u gpyroit ciocob, ocHOBaHHbIN Ha 3HAHUU cTerieHell 1Boiiku. Ha kaxmom
1are Mbl BbIOMpaeM HAHOOJIBIIYIO CTEIEHD JIBOMKH, HE TPEBOCXOSIILYIO OCTABIIIE-
ecsl YIACJIO, TIOCTIe YIeTO BHINTUCHIBAEM eJINHUILY B COOTBETCTBYIOMINIT pa3psii, a u3
9UC/Ia COOTBETCTBYIOILYIO cTelleHb BblunTaeM. llycTh, Harnpumep, nam morpebo-
BaJIOCh IIEPEBECTU B JBOMYHYIO cucTeMy |umcjo 757. Haubosbinas crenens aBoOii-
KH, HE IPEBOCXOsIIast ero — jgessitas (512), ocraéres 245. Creyromas crereHnb
JBoiiku Oyer cepbmas (128, mockobKy 256 He moaxoauT); octanercs 117. Hanb-
1I1e TOYHO TaK ke BhlYuTaeM 64, ocraércsa 53; BprauTaeM 32, ocrtaércd 21; BbIYu-
raeMm 16, ocraérest 5; Bbranraem 4, ocraércst 1, BeranTaeM 1 (HYJIEBYIO CTEICHb
nBoiiku), ocraérest 0. Pesysnbrar 6ymer 10111101015, Drotr crocob ocobeHHO y10-
OeH, eciu UCXOMHOEe YUC/I0 HEMHOT'O MPEBOCXOIUT KAKYIO-TO U3 CTEIeHel JTBONKU:
Hamnpumep, dnucio 260 TakuM CIIocoboM B «JIBOUYKY» [EPEBOIUTCH IIOYTH MIHO-
BeHHO: 256 + 4 = 1000001005.

[TockouibKy, KaK MBI y2K€ TOBOPUJIN, JJjIsi COKPAIIEHUS 3AIUCHA JBOUIHDBIX M-
CeJl TPOTPAMMUCTBI 9aCTO YIOTPEOJIAIOT CUCTEMBI CUMC/ICHUS 10 OCHOBaHUIO 16
u (4yTh pexke) 8, YACTO BO3HUKAET IOTPEOHOCTH MEPEBOJUTH U3 JIBOMYHON CH-
CTeMBbI B 3TU JiBe u obparHOo. K cUacThio, €cjii OCHOBaHME OJIHOU CHCTEMBI
CUYNCJIEHUS TPEJICTABJIsIET cO00li HATYpPaJbHYIO CTE€NEeHb 7. OCHOBAHWSA
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Ta@mua 1.6. ,Z[BOI/I‘IHOG opeacTaB/JI€eHNE BOCBMEPUYHBIX W IMECTHaJIUaTECPUIHBIX

up
BOCbMEPUYIHBIC nmieCTHa/AllaTepUIHbIC
dg bin d16 bin d16 bin
0 000 0 | 0000 8 | 1000
1 001 1 | 0001 9 | 1001
2 010 2 10010 || A | 1010
3 011 3 | 0011 B | 1011
4 100 4 10100 C | 1100
5 101 5 | 0101 D | 1101
6 110 6 | 0110 E | 1110
7 111 7 | 0111 F | 1111

JPYToii CUCTEMBI CYUCJIEHUS, TO OfHA IudPpa MEPBOl CUCTEMBI B TOYHO-
CTU COOTBETCTBYET n Iiudpam BTOPOii cuctemMbl. Ha mpakTuke 570 CBOMCTBO
IIPUMEHSEeTCS TOJIBKO K IIepeBojJlaM MeXKJIy JIBOMYHON CHUCTEMOIl U CHCTEeMaMU 110
OoCcHOBaHUIO 8 U 16, XOTsi TOYHO TaK Ke, HAPUMED, MOXKHO OBLIO ObI IEPEBOIUTH
9UCJIa U3 TPOUYIHON CHCTEMBI B JEBATUYHYIO U OOPATHO; IIPOCTO HU TPOUYHAS, HU
JEeBATUYHAS CUCTEMbl He HalJIM IIMPOKOI'O IIPAKTUYECKOrO IIPUMEHEHU .

st mepeBojia UncsIa U3 BOCBMEPUYIHON CHCTEMBI B JIBOUIHYIO KaHcOyro uugh-
DY UCTOOHO20 “UCAG 3AMEHAIOM COOMBEMCMBYIOUWUMY MPEMA 0BOUMHBLMU UUP-
pamu (cMm.Tabs. 1.6). Hanpumep, jis unciaa 3741g sro GyayT rpymisl mudp
011111100001, HesHaTAINAI HOJIb MOXKHO OyJ/IeT OTOPOCUTH, TaK UTO B PE3yJIbTa-
Te mosryunTcsa 11111100001,. [Ia mepeBojia U3 MECTHAIIATEPUTHON B IBOUTHYIO
JIEJIAIOT TO K€ caMoe, HO KaXKJIyio Nudpy 3aMeHSIOT Ha Yemovipe TBOUIHBIE 1THd-
pol; HanpuMmep, it 2A3F g moayanm 0010 10100011 1111, a mocsze orbpacbiBaHust
He3zHavamux Hysaeid — 10101000111111,.

s mepeBosia B 00paTHYIO CTOPOHY UCXOJIHOE JIBOMYHOE YHCJIO CIIPaBa HaJjle-
BO (9T0 BasKHO) pa3bMBAIOT Ha IPYIIIIBI [I0 TPH UK YeThIpe IdPHI (COOTBETCTBEH-
HO JIUIsl [IePeBOjia B BOCBMEDPHYHYIO WJIM IMIECTHA/IATEPUYHYIO CHCTEMBbI); €CIi B
crapiieil rpyiie He XBaraeT IUdp, €€ JOMOJHSIIOT He3HAJAIMMHI HYJISIMU. 3a-
TeM KaXKJIyIO IMOJIyIUBIIYIOCA TPYIIY 3aMEHSIOT COOTBETCTBYIoMmEel mudpoii. Pac-
CcMOTpUM, HampuMep, uncjgo 100001011110115. /Insa nepeBoga B BOCBMEPUUHYIO
cucTeMy pa300bEM ero Ha I'PYIIBL 0 TPU UMPHI, JOMUCAB CJIEBa HE3HATAIIMI
Hob: 010000101111 011; Teneps KakKaylo IPYHOIyY 3aMeHUM Ha COOTBETCTBYIO-
Y10 BOCBMEPUYHYIO udpy u noayanm 20573g. s mepeBoja TOro ke 4Iucia
B IIECTHA/IATEPUIHYIO CHUCTEMY Pa300bEM ero Ha IPYIIbLI [0 YeTbhipe IudphI,
nonmcaB B Hadajo JBa HezHadammx Hysad: 001000010111 1011; 3amenuB ux Ha
COOTBETCTBYIOIIIHE MEeCTHAAIATEPUIHDbIE ITU(PHI, Hoyanm 217Bg.

Kombunarun noumvnbix 1udp, npuBencénubie B Tabuie 1.6, mporpaMMucTbI
OOBIMHO MIPOCTO MOMHST, HO CIIEITUAJILHO UX 3a3yOpUBaThH HE 00s3aTeIbHO: KOTJIA
OTpeOYeTCsT, UX JIETKO BBIYUC/IUTD, & Ue€pPe3 HEKOTOPOEe BPEeMsl OHU caMu CODOit
yJ02KaTCs B IaMSATH.
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JlBouvHbIe TPOOU MTEPEBOJIATCS B IECATUIHYIO CUCTEMY QHAJIOTHYHO TOMY, KAK
MBI TIEPEBOJUIN TEJIbIE YUCIIA, TOJBKO MM paM MMocie «IBOMIHON 3alsToiy Co-
OTBETCTBYIOT JIpOobu %, i, %, % u T. 1. Hampumep, misa uncaa 101.011015 nmeem
441+ i + % + 3% = 5.40625. MoKHO ITOCTYIIUTD U UHAYE: COOOPA3UB, UTO OJUH
3HAK IIOCJIE <«3allATON» — 3TO <«IIOJOBUHKHW», NBa 3HAKa — 3TO «UYECTBEPTUHKU»,
TPH 3HAKa — «BOCHMYIIKH» U TaK JaJiee, Mbl MOXKEM PACCMOTPETH BCIO JIPDOOHYIO
4acTb Kak 1eJI0e YUCJIO U Pa3lesIUTh ero Ha COOTBETCTBYIOULYIO CTelleHb JIBOMKHU.
B paccmarpuBaeMoM ciiydae y HAC [MATh 3HAKOB MTOCTIE «3aIIATON» — 9TO TPUAIATD
BTOpbIe YacTu, & 1101y ecth 1319, TAK 9TO MMeeM 5:1,)—3 = 5.40625.

34ecb 1 fanee B 3anNUCU NO3ULMOHHBLIX Apobeli Mbl UCMONb3YeM NS OTAENEHUs Jpob-
HO 4acCTW TOYKY, a HE 3aMsTYyto, KaK 3TO ODbIYHO 4EeNaeTcsi B PyCCKOSI3bIYHOW SnTepaType.
B aHrnuniickux TekcTax B 3TOW posiv BCErAa BbICTYMNasa MMEHHO TOYKA, OHA >KE UCMO/b3YyeT-
CA B A3blKaxX MPOrpaMmMmnpoBaHunA. 3aHVIMaF|Cb nporpaMMmnpoBaHnNEM, CNenyeT NpuBblIKHYTb K
MBIC/IN, YTO HUKAKOW «AECATUYHON 3ansToli» He bbiBaeT, a ObIBaeT «AeCATUYHAA TOYKa».

Ob6paTrHbIil 11ePEBOJI JIPOOHOTO YUCTIA U3 JECATUYHON CUCTEMBI B JBOMYHYIO
BBIIIOJIHUTH TOXKE HECJI0XKHO, HO HECKOJILKO TPYy/Hee O0bACHUTD, II0YEMY ITO Jie-
JlaeTcst UMeHHO Tak. JIjist Hadajia OTHeIbHO MEPEeBOIUM IeIYI0 YacTh IUCTIA, BbI-
mucbiBaeM, 9TO IIOJIyHIUJIOCh, U 3a6bIBa.eM o Hefl, OCTaBUB TOJIBKO JECATHUYIHYIO
Jpo0b, 3aBEIOMO MEHBIIYIO eIUHUIBI. Ternepb HY?KHO BBISICHUTD, CKOAbLKO NOAO-
sunok (OJHA WJIM HU OJIHOI) y HAC mMeeTcst B 9TOi apobuoit yactu. st sToro
JIOCTATOYHO YMHOXKUTD €€ Ha JiBa. B oy YeHHOM duc/ie 1esiast 4acTh MOXKET ObITh
paBHA HYJIIO WIA €IUHUIE, 9TO U €CTh UCKOMOE «KOJIUIECTBO IOJIOBUHOK» B HC-
xozHOM unciie. KakoBa Obl HM ObLiIa TOJyYeHHAs Iejiasi 9acTh, Mbl BBIITUCHIBA-
eM e€ B KadeCcTBe OYEPEIHON MBOMYIHON mudpbl, a u3 pabodero dmcia yompae,
MTOCKOJIbKY y2Ke yuau €6 B pesynbrarte. OcTaBireecss IUCIO CHOBA TTPEICTABIISIET
co0oit 1pobb, 3aBEIOMO MEHBITYIO €IUHUIIbI, BE/b IEJIYI0 YaCThb Mbl TOJBKO 9TO
OTCEKJIN; YMHOYXKAEM 3TY JIpo0b Ha JIBa, YTOOBI OIPEIEIUTh «KOJHIECTBO I€TBED-
THUHOK», BBIIIKMCBbIBacM, OTCEKaeM, YMHOXKaeM Ha J[IBa, OIIpeJejigdeM <«KOJIUIeCTBO
BOCBHMYIIIEK» U TaK JaJiee.

Hanpuwmep, s yxe 3Hakomoro Ham ducia 5.40625 mepeBos, o6paTHO B J1BO-
UYHYIO CHCTeMY OyJeT BBINJIsieTh Tak. Lleyio JacTh cpasy ke HepeBOJUM Kak
OOBIYHOE I1EJI0e YUCJTIO0, TToJIydaeM 101, BBITUCHIBAEM PE3YJIbTAT, CTABUM JIBOUIHYIO
TOYKY U Ha 9TOM 3a0bIBAEM IIPO TEJIYIO 9aCTh HAIIEro ucxoaHoro yncia. Ocraéres
apobn 0.40625. YmuokaeMm eé Ha jiBa, moaydaeMm 0.8125. ITockoabKy 1esras 9acThb
paBHa HYJIIO, BBIIICBIBAEM B pedysbraT nudpy 0 (cpady moce 3asToii) u mpo1o-
»Kaem mporiecc. Ymuoxkenne 0.8125 ma aBa maét 1.625; BbIMUChIBAEM B PE3Y/ILTAT
eJIMHUYKY, yOupaeM eé u3z pabodero uuca (noaydaercs 0.625), ymHOXKaeM Ha J1Ba,
nosiygaeMm 1.25, BbIIMCBIBaeM eTUHAYKY, yMHOXKaeM (.25 Ha 1Ba, mnosaydaem 0.5,
BBIIUCBLIBAEM HOJIb, YMHOXKaeM Ha JIBa, mojiydaeM 1.0, BbIucbiBaeM equHu4Ky. Ha
9TOM [EPEBOJL, 3AKAHIUBAETCH, TOCKOJIbKY B paboveM duciie y HaC OCTAJICS HOJIb, U
€ro, MOHATHOE JIEJI0, CKOJIbKO HUA yMHOXKal, OY/IyT MOJIydYaThCsd OJIHUA HYJIN; 3aMe-
TUM, B IPUHIUIIE MBI UMEEM IIPABO TaK JejaTh — BEJb K ITOJIYIEHHON JBOMIHON
JIpOdU MO2KHO TIPH 2KEJIAHUM JIOHUCATh CIIpaBa CKOJIBKO YI'OJIHO HyJIel, BCe OHU
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Oy/yT He3Hadalue. Boinucanuplii pe3yabrar y Hac moayduscst 101.01101s, uro,
KakK MbI BHJIEJIU, KAK Pa3 M €CTh JBOUIHOE IpeJicTaBiienune duciia 5.40625.

JlaJteko He Bceria BCE OyIeT cTO/Ib OJIATOIOIYYHO; B OOJIBIITUHCTBE CJIY9a€B Bb
HoJIy9IuTe beckoneunyro (HO, KOHETHO, IEPHOINIECKYIO) TBOUIHYIO 1p0o0h. UTOOBI
[OHATD, MOYEMY 3TO HPOUCKOJUT TAK YaCTO, JOCTATOYHO BCIIOMHUTD, UTO JIIOOYIO
KOHEYHYIO WM IIEPUOJIMIECKYIO JIECATUIHYIO JPOOb MOXKHO IIPEJICTABUTH B BU/IE
HECOKPATUMO IIPOCTON APOOH C IEIBIM TUCIUTEIEM U HATYPAJIbHBIM 3HAMEHATE-
JieM; COOCTBEHHO T'OBOpsi, 9TO €CThb OIPEJICJICHUE PAUUOHAALHO20 YUCAG. TaK BOT,
HETPY/IHO BUJICTH, YTO B BUAE KOHEYHOI ABOWYHOI ApoOM mpeacTaBUMbI
TaKWe W TOJIbKO TaKHe pPalliOHAJIbHBIE YNCJIA, Y KOTOPbIX B 3HAMeEHAaTe-
Jie cTemneHb ABOMKMU. Konevuno, aHaJIOrnYHOe OTpaHIYeHNe IPUCYTCTBYET U JIJIst
JIECATUYIHBIX JIpobeit, U BOOOIIEe B CUCTEME CUUC/IEHUS IO JIIOOOMY OCHOBAHUIO, HO
B 0DIIIeM cJjIydae 9TO orpanuderune GOPMYJIUPYETCS MSATYE: PAUUOHAALYHOE YUCAO,
npedcmasaermoe 6 6ude necoxpamumoti dpobu =, npedcmasumo 6 cude KoHeuHoT
dpobu 6 cucmeme no ochosaruro N mozda U Mmoavko moezda, Ko2da cyu,ecmeyem
yeaas cmenendv wucaa N, deaawasca nayero na n. B gactaoctn, 1pobn % MOKHO
[IPEJ/ICTABUTH B BUJIC KOHETHOM JIECATUIHON IPOOH, IIOTOMY UTO 102 = 100 gesmrcs
Ha 50 HalesI0; aHAJIOTUIHO MOYKHO 3aIlMCATH B BUJIEe KOHEUHOMN AECITUIHON Tpobn
YUCJIO0 %, noromy uto Ha 80 6e3 ocrarka nogenurcss 10* = 10000. B obmenm ciry-
Yae y HaC HeCOKpaTUMas IPocTasi Apodb TPEBPATUTCS B KOHETHYIO JECATUIHYIO,
€C/M eé 3HAMEHATENb PACKJIA/IBIBACTCS HA IPOCTBIE MHOKHTEAN B Buje 2F - 5™:
[IpA 9TOM HaM JIOCTATOYHO BBIOpaTh OOJibIliee W3 k W 1M W UCIOJIb30BaTh €ro B
KadecTBe CTeNeHN, B KOTOpyIo Bo3BecTn 10.

s caydas JIBOUYHOM CHCTEMBI BCE 2KECTYE: CTeleHb JIBONKHU, KAKOBA ObI OHA
1 ObL/Ta, HAIIEJIO MOYKET IOJIEIUThCSI TOJIBKO Ha JPYTYIO CTeIeHb JBOWKHU. B npu-
MEHEHUU K IE€PEBOJIy U3 JECATUIHON CUCTEMBI B JBOUYHYIO CJIEIyeT 3aMETUTD,
4TO JII00asi KOHEYHas JeCATHYHAsd JPOoOb €CTh YUCIO BHIA 1.%; 4TOOBI B 3HaMe-
HaTeJie OCTAJINChH OJIHU JIBOMKU, TpeOyeTcs, 9TOObI YUCIUTEIb HY2KHOE YUCIIO pa3
JeuJIcs Ha TdaTh. Tak, paccMOTpeHHOe B mpuMepe Bbimre 5.40625 ectb %,
HO uncimTess 540625 mpexpacHo jenuTcs Ge3 ocrarka Ha 5° = 3125 (pesysbra-
TOM JiesieHusi Oyzer 173), HO9TOMY MOC/e COKDAINEHNs NSATEPOK B 3HAMEHATEe
OCTa€TCs CTENEHb JBOWKM, UTO U ITO3BOJISIET 3aMIUCATH 9TO UNUCJIO B BUJIe KOHETHOM
JgBondHON apobu. Ho Tak, KoneduHo, MIPpOUCXOIUT He BCEr/ia; B OOJILINMUHCTBE CJIyva-
eB (B YaCTHOCTH, BCEIJIa, KOIJIa TOC/IC/IHsIsT 3HATaINas udpa TeCITHIHOH podn
OTJIMYHA OT 5) IoJIydaeMasl JBOUYIHAs IPOOb OKAXKeTCst GECKOHEYHOM, XOTsI U Iie-
puomuunoit. B TakoM ciiydae HY»KHO BBITOJIHATEH OIMUCAHHYIO BBIIIE MIPOIEIYPY C
IIOCJIETIOBATE/IbHBIM YMHOXKEHUEM Ha JIBA, TOKA BBl HE MOJiyunTe pabodee IuCo,
KOTOPOE yKe BUJIEJIN; 3TO OY/IeT 03HAYATh, UTO BbI HOMAJN B EPUOJT; HAIIOMHUM,
YTO [EPUOJINIECKAasi IPOOb 3aIlUChIBACTCS IyTEM 3aKJIIOUEHUs €€ [TepUojia B KPyT-
spte ckobku. Hampumep, s aucia 0.3519 y Hac moayanrcs 0.7 (BeimucsiBaeM 0),
1.4 (BommcniBaem 1, ocrasiastem 0.4), 0.8 (BomuceBaem 0), 1.6 (BbmmmncoiBaem 1,
ocrasisieMm 0.6), 1.2 (BoimmceiBaeM 1, ocraBisiem 0.2) — u makoner 0.4, KoTopoe
MBI y2K€ BHUJEIN deThipe mara Hazas. CieoBaTebHo, TEPUoO] IPOOH COCTABIISIET
gerbipe 1udpsl, a B pesyabrare 0.3519 = 0.01(0110),.
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[TockouibKy pu IepeBojie MEXK Iy CUCTEMAMU CUUC/ICHUS [TePUOINIECKUAE JTPO-
01 «BBLIE3AIOT» JIOBOJBHO YaCTO, IIOJIE3HO yMEThb OIPEIe/IATh, KaKasd NpPoCcmas
JApo0b COOTBETCTBYET JAHHON Iepuoandeckoil. HamoMauM j1st Hagasia, 9To IIpe-
BPATUTDb KOHEWHY!O MECITHIHYIO ApOOb B IIPOCTYIO COBCEM HE TPYIHO: IIEIYIO
YaCTh CJIEIyeT B3ATh OTJEJIBHO (B KpailHEM ciiydae TOTOM JT00aBUM €€ K IHC/IATe-
JIIO, TIPE/IBAPUTEIBHO YMHOXKUB HA 3HAMEHATENb), & B JPOOHOI qaCTI/I [TOCYUTATH
nudpbl — U HyKHas HAM IIPOCTas APOOb OKaXKeTCs MMEIOIIel BUI Ok’ rne M —
11eJI0e 9HCJI0, MOJIyIEeHHOE BBINUChbIBaHUEeM 1udp Hareil gpobuoil dactu, a k —
KOJIUYIECTBO ITUX 1udP; OCTACTCS JIUIIL COKPATUTH IOJIYICHHYIO IPOOh, €CJIM 3TO
BO3MOXKHO — M JieJio caesano. Hanpumep, gucio 17.3251p umeer neiryio dactb 17

u japobuyio 0.325; monyugaem M = 325,k = 3, tak uro 0.325 = % = %, HY a
HCXO/IHOE dncyio 17.325 = 17% = 17'4407(;’13 = %.

,B;JIH CUCTEMBI CIHCJICHUA II0 IIPOU3BOJIBHOMY OCHOBAaHUIO BCE JesaeTcd TOYHO

TaK e, TOJbKo BMecTo 10 mMcmo/ib3yercs OCHOBaHWE CUCTEMBI cuucieHus. Ha-

npumep, st 10.10019 mmeem M = 10019,k = 4, Tak 9TO mOJydaeM 1()110%0010 =

10000041001 __ 101001
10000 = 0000 (Bce umcia TyT, pasymeercs, JBondHble). OTMETUM, YTO JIJIsi

JIBOMYHOI'O CJIydasi Jpo0b BCErJIa MOJIyIaeTCs HECOKPATUMAsT, €CJIU TOJbKO B Hell
U3HAYAJBHO He OBLJIO HE3HAYAINNX HOJIEH; B CAMOM JIeJie, eCJin JIPpOOHAsT 9aCcTh KOH-
Jaercs eJIMHUIKOMN, TO IeJioe Jucio B guciaurese (To camoe M) Gyuer HeuéTHOe,
a B 3HAMEHaTeje — BCErJa CTeleHDb JTBOMKM.

Ho 4gro nenarb, ecau npobb GeckoHedHas, XOTh U Ileproanveckasa! B mikosre
I[IPO 9TO HE PACCKA3bIBAIOT (eC/IM MIKOJIa He MaTemaTnydeckast). Ha nepsbiii B3riisi
CUTYaIUsT MOYKET ITOKa3aThCa 0e3HaAEKHOM, Beab IUCI0 k OKa3bIBaeTCs «OEecKo-
HEYHOCTBIO»; HO B JIEHCTBUTEIHLHOCTH HUIETO CJIOXKHOTO TYT HET, IPOCTO HYKHO
[PUMEHSITh JPYTYI0 TEXHUKY. PaccMOTpuM JjIs HadaJia JeCITUIHBIN CTydaii, 9To-
ObI OBLIO TIPOIIIE MOHATH, KaK 3T0 paboraeT. [Ipex e Bcero oTdpocum 1e/yio 4acTb,
a BMecTe ¢ Hell 1 Te Iudpbl APOOHOI YacTH, KOTOPhIE He BXOISIT B IEPUO IPOOU —
C HUMU MBI U TaK 3HAEM, KaK YIIPABUThCSA. Y HAC OCTAHYTCS TOJBKO OECKOHEUHO
noBTOpstromuecs k mudp, ToT caMbiii nepuod. O6O3HATNM PACCMATPUBAEMOE THC-
JI0 38 T U MOCMOTPHM, deMy 6yzaer pasHo - 10¥. TTockoibKy npobb GeckoHedHast,
9TO OYIeT YHC/I0, ITOJyYEeHHOE BBIINCHIBAHIEM UG MIePHoa BMECTO k HyJel, K
KOTOPOMY IIPHUIINCAH «OECKOHEUHBIN XBOCT», PABHBIN &; ITOOBI «OTOPOCUTL» ITOT
XBOCT, JIOCTATOYHO BBIUECTD &, TaK 4TO 4Hcio - 10F —  Becerma Gymer KoHeIHOl
JIpOOBIO (& ecsin MepHoJ] HAYMHAJICS C [EePBOIO JIECITUIHOIO 3HAKA [OCJIEe 3allsi-

TOoil — TO U BOBCe IesbiM). OcTaérest HAfTH T [yTEM peIleHns TPUBUATIBHOIO
YPaBHCHUS.
Hanpumep, pacemorpum gucsio 7.3327327327327... = 7.3(327). Ty gacrs, ¢

KOTOPOii 1 Tak Jierko crpasuThbest (7.3), orokumM B cTopony, ocranercs 0.0(327),
KOTOpOe Mbl U 0bo3HauuM 3a x. nuHa nepuoma y Hac k = 3, Tak 4TO yMHO-
xarb Gyaem ma 10 = 1000. Unmeem 10002 = 32.7(327); 9T06BI OTOGPOCHTE TIPO-
KJISATBIA MEPUOJINIECKUIl «XBOCT», BbIUTEM T U3 00EUX YacTeil paBeHCTBa U I10-
ayanm 999z = 32.7, Tak 4TO T = % = %. Bcnomuus, aro y Hac ectb

eLu'é 7.3, IPEBpPATHM €ro B 15 1 MMOJIyIUM, YTO HMCXOJIHOE YHUCJIO0 y Hac pPaBHO

+ 327 __ 73-9994-327 __ 73254 __ 12209
9990 — 9990 9990 T 1665 -
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Kak BomuTcs, B cucreMe 10 TpOU3BOILHOMY OCHOBAHUIO BCE ITPOUCXOUT TOU-
HO TaK 2Ke, TOJbLKO HaJlo 3amMeHuTh 10 Ha HyKHOEe umcao. s mpumepa mormpo-
6yem crnpasutbesi ¢ apobbio 0.01(0110)2, KoTOpasi NOSBUIACH ¥ HAC B BBIUUCIIE-
HUsAX HecKoJbKuMu ab3aravu Bbiie. 0.01y OTKJIAIBIBAEM B CTOPOHKY, OCTAETCs
0.00(0110)2, KoTOopoe o6o3HATAEM 3a T; JJINHA [epuojia 4, OCHOBAHUE CHCTEMBI 2,
TaK 4T0 JOMHOXKaTh Oymem Ha 100002 (To ecthb Ha 16). VMmeem:

10000 - z = 01.10(0110)5

100009 - x — x = 1.109
11115 -z = 1.15
111109 -z = 115

o
~ 11110
1

105 (UMMPBI IBOMYHBIE), TOJTyIaeM:

T

[Tockombky 0.019 =

1 11 11114110 10101
0.01(0110)y = — = 0

~ 100 © 11110 111100 111100

B nmecaruamoit cucreme 310 OyIeT % = % = 0.35, TO eCTb POBHO TO, U3 YE€rO y
HAC U IIOJIy4YHJIach Bblie nepuoudeckas japobb 0.01(0110)s. Mbr morym 661 co-
KPATUTh MOJYyYEeHHYIO MPOCTYIO0 JPOoOb, HE MEePeBOs €€ B JIECATUIHYIO CHCTEMY
(% = %), BOCIIOJIb30BABIINACH, CKaXKeM, aJITOPUTMOM EBKJIMIA JIJIsT TIOUCKa,
HauOOJIBIIErO OOIIEro JIeJIMTENIsl — B3sB JIBa YUCJIA, HA KayKIOM Iare BbIYHWTa-
eM 13 OOJIbLIEro MEHbLIee, [IOKA OHM HEe CPaBHSAIOTCS. A ellé 31ech JIIOOOIBITHO
ormeruTh, 9o 0.00(0110)9 — 5TO He YTO MHOE, KAK 00HA JECAMAA; B CAMOM Jie-
ae, 0.35 = 0.25 + 0.1, my a 0.25 — 3710 i, 1o ecTb TO camoe 0.012, KoTOpOE MBI
«OTKJIQJIBIBAJIA B CTOPOHKY ».

Ha 9TOM MeCTe YuTaTeJIb MOXKET 3a/1aTh BIIOJIHE pe3OHHbIﬁ BOIIPOC, KaK 3TO MbI
TaK JINXO BBIIIOJIHAEM ,[LGI‘/'ICTBI/IH HaJ ABONMYHLIMH YHCJIaMM. OTBGT 6yﬂeT JOCTO-
nH KaHI/ITaHa O‘{eBI/I,HHOCTbZ MbI JeJ/IaeM 3TO O6bIKHOBeHHbIM <<CTO.H6I/IKOM>>, TEM
caMbIM, KOTOPBI, HECOMHEHHO, 3HAKOM YUTATEJIO C MJIAJIINX KJIACCOB, HYXKHO
TOJBKO TIOMHHUTB, UTO y HAC JIPYrOo€ OCHOBAHWE CUCTEMBI CUHMCJIEHUSI U B HAIIEM
PaCIOpsI?KEHNN TOJIHKO ABe nnudpbl. CKaxKeM, JJIsi CJIOXKEHHS, BBIIIACAB JIBa JIBO-
WYIHBIX YMCJIa OJHO HAJ JIPYTHUM, B KaXKJIOM CTOJIOIE CIIpaBa HAJEBO MBI CAMTAEM
enuanaky. Ecim wHer HU OfHON — muimeM HOJb, ecau ecTh oaHa (1+0 mmm 0+41),
MAIIEeM eIuHUIly. Ecan emnHnIeKk 0Ka3aJ/I0Ch B, 3aIlUCATh Pe3y/IbTaT JBOUTHON
POl MbI y2Ke He MOXKEM, U MOJIyIaeTCsI CTapoe IMKOJIbHOE «HOJIb MUIIEM, OJINH
B yme». C y4éroMm mepenoca (9TOro BOT «B yMe») €IMHUYEK B CTOJIOIE MOXKeT
OKa3aTbCd TpHU, TOTJa IOJYIUTCA «O/JUH IIHUIIIEeM, OAUH B yME». I/IMGHHO TaK MBI,
Hanpumep, noayamiu 1111 4+ 110 = 10101 (obsi3arensHo nonpodyiite camu!) Boi-
YUTATH CTOJIONKOM B JIBOUYHOM CHUCTEME TOXKE HUIYTh HE CJI0XKHEe, YeM B JeCATHI-
HOM, TOJIbKO HY»KHO IIOMHHUTB, 4TO IIPU 3afiMe U3 cTapIiero pa3psjia B MJIaJIIIeM

nostygaercs dea (102), a BoBce He JI€CATD.
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x 1 10001 x 1 10001
1 1.0 1 110 1
1100 0 1 1100 0 1
+ 000000 * 1100 01
11000 1 1 100 0 1
11000 1 1001 1 11101
1001 1 11101

Puc. 1.12. YMHOXKeHME CTOMONKOM B JIBOWMYHOI CHCTEME

[Tpu npusenennn apobeit Kk obIeMy 3HAMEHATEIIO HAM TOTPEOOBAIOCH HANTH
9TOT OOIMiT 3HAMEHATE/b U IOTOM JOMHOXKHUTH UUC/IUTENN HA KOI(PMOUIHEHTHI,
HO TYT MBI cjierka cxutrpuwiau. [leno B Tom, urto, oueBuano, 1002 = 103 - 109, a
111109 = 11115102, Tax gTo ObIMM OyaeT 3HaMeHares b 11115-104-109 = 111100
(ecsm TYT YTO-TO HEMOHSTHO, OTMETHTE JJIsi ceOsi CIIEYIONuii (paKT: Ipu JTOMHO-
JKEHUN Ha CMENEHD CUCTMEMD, CHUCAEHUA TITKOJIBHOE «ITOMNCHIBAHIE HOJINKOBY Pa-
Goraer B J11060I cucreme, He TOJBKO B JecsaTuuHOl). Hucauresns nepsoit apobu
MIPUILIIOCHh YMHOXKATH Ha 11112, HO MOCKOJIBKY caM 3TOT YUCJUTENH OKA3aJICs TIPO-
CTOI €IMHUIKON, YMHOYKEHINE HUKAKUX ITPOOJIEM HE BBI3BAJIO; BTOPOH UUC/IUTEND
y Hac ObLI HE CTOJIb IPOCT, axK JIBE eINHUIKN (JIECATUIHOE 3), HO JIOMHOXKATH €ro
Hao 6110 Ha 102, TO €CTH TPOCTO JIOMUCATL HOJIb, IYTO MBI U CIIEJIAJIN.

A Temepb JaBaiiTe MOCMOTPUM, BO YTO MPEBPATUTCS B JIBOUYHON cHcTEME
ymmoorcerue crooukom. Ha crp. 143 mbl ynomunasu, uro JIeiOHUI HA3BAJ 1ecs-
TUYHYIO CUCTEMY POKOBOM OIMUOKOM YesI0BEYeCTBa; €CTh IIPEJIIIOJIOKEHNE, ITO OH
BBICKA3aJICs TaK, KOTIa YBUJIEN, CKOIb IPOCTO OKA3bIBAETCS IEPEMHOXKATE IUCTIA
B JIBOUYHOU CHCTEME.

Mpbr HajeeMcst, ITO YUTATEIb [IOMHUT, KaK [T€PEMHOYKAIOT CTOJIOMKOM MHOIO-
3HAYHBIE JeCAMUYHBIE TUCTA: TO U3 HUX, 9TO JJIMHHEE, BBIITUCHIBAIOT CBEPXY, TO,
YTO KOpOYe — CHU3Y, U OTJIEIbHO YMHOYKAIOT BCE «BEPXHEE» YHUCJIO HA KaXKJIYIO
udpy «HUZKHETO», BLITUCHIBAA PE3YJIbTAT KaXKIbIil pa3 Ha onHy Iudpy Jiesee,
YeM Tpenplaymuit. B nBowmdHOM cucTeMe MPOUCXOIUT BCE TO K€ caMoOe C OTHUM
HEMAJIOBAYKHBIM OTJIUYIUEM: [MOCKOJBbKY (P BCEro JBE, YMHOXKATH «BEPXHEE»
YHCJI0 MPUXOUTCS Ha KarKJIOM Iare Jinbo Ha HOJIb (9TO, KAK Mbl IIOHUMAEM, JI0-
BOJIBHO TIPOCTO), JnbO Ha eAUHUILy (TOXKe, IPSMO CKAyKeM, HIYEro CJIOKHOTO).
HyneBble mernoyku MOXKHO IHCATh, MOYKHO HE IHCATDH; YMHOXKEHUE Ha €JUHUILY
CBOJIUTCSI, OYEBUJIHO, K MEXAHUIECKOMY NEPEnuChiéaHul0 MePBOro («BepXHero» )
MHOXKUTeJsI. [ J1aBHOEe — HE 3aIlyTaThCs CO CABUTAMU.

Hamnpumep, monpobyem ImepeMHOXKUTL B JIBOUYHON cucTeMe umcia 4919 =
1100012 u 1319 = 11015. Beimmucas uucia Apyr HaJ APYTOM, YMHOXKUM IEPBBII
muOkuUTe b (1110001) cHAYaIA Ha euHUILY (TO €CTh IIPOCTO MEPEUIIEM ero Ky/Ia
cJiejiyer), TIOTOM Ha HOJIb (9TO eIlé MpOIle — BBIMUIIEM COOTBETCTBYIONIEE KOJIH-
9eCTBO HyJIeil), moToM ermg jiBa pasa Ha eauHuIly (cm. puc. 1.12, cinesa). [lonyuen-
Hblit cTosiouk ciokuM u royanm 10011111019; npemocTaBuM YUTATENIO CAMOMY
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yOeIuThCst, YTO STOT OTBeT BepeH. CTPOUKM U3 HyJieil MOXKHO HE IHCATh, TOL/A
cTosIbuK Oy/IeT BBINVISIIETh Kak Ha puc. 1.12 cupasa.

1.3.3. /IBounyHas JorukKa

B mporpamMupoBaHuM Mbl 9aCcTO CTAJKUBAEMCS C ITPOBEPKAMHU BCEBO3MOXK-
HbIX yCJLOG’le7 TaKUX KaK <«H€ CJUIIKOM JIN JIJIMHHasA CTPOKa», «He OKa3aJICd JIN
JUCKPUMWHAHT OTPUIATEIHLHBIMY, «XBATUT JIU HAM OTBEIEHHOTO IIPOCTPAHCTBAY,
«CYIIECTBYET JIU HYKHBIH (haitiy, «BBIOpAJI JIM [TOJIB30BATE/b TOT BAPUAHT PabO-
ThI WK JIPYTOii» U MpoYee; HAYAB [IPOIPAMMUPOBATH, MBI OU€HBb OBICTPO yOe M-
Csl, UTO BBIMIOJIHEHUE JIa2K€ CaMbIX MIPOCTBIX IIPOI'PAMM OCHOBAHO Ha MPOBEPKAX
ycstoBuii. IIpu sToM camu yCIoBUS IPEJCTABISIOT COOOU A02UNECKUE BbIPAIHCEHUA,
TO €CTh TaKN€e BBIPAXKEHUS, KOTOPBIE 8LINUCAAOMCA, & PESYIBTATOM BBIYUCJIEHUS
CTAHOBUTCS A02UYECKOE 3HAYEHUE — A0IHCH U UCTIUHA.

PaS,ZLeJI MaTeMaTHUKH, B KOTOPOM U3YyYalO0TCd BbIpazK€HNA TaKOTI'O POJia, Ha3bl-
BaeTCd MaTEMATUYECKOI JIOTMKOil; HaJI0 CKa3aTb, YTO 3TO JOCTATOYHO CJIOXKHASI
0ob6J1acTh 3HAHUN, BKJIIOYAIONAsS MHOXKECTBO HETPUBUAJILHBIX TEOPUil, M Ha TJIy-
OOKO€e M3yUEeHNE MATEMATUYIECKON JIOTUKU MOXKET yUTU Besi Ku3Hb. MbI B Hameit
KHUAT€ PACCMOTPUM TOJIBKO OJIHY U3 CAMBIX IMPUMUTHUBHBIX COCTABJISIONINX MaTe-
MaTUYeCKON JIOTUKU — TaK HA3bIBAEMYIO A.A2e6py 080UYHOU A02UKU.

ITo cBoeit cyTu jBomYHAs JIOIMKA OX0XKa HA apudMETHKy, HO BMecTO bec-
KOHEYHOI'O0 MHOXKECTBA YHCEJI 3/1eCh UCIOJIB3YETCS MHOXKECTBO, COCTOSIIEE BCETO
u3 jaByx 3Hadennii: 0 (10xkp) u 1 (ncruna). Haj sruMu 3HAYEHUSIME OIIpe/IeJIeHbI
pa3Hble omepalny, B pe3yiabTrare KOTOPhIX Toxke nojydaercs 0 mmm 1. Tloxkamyii,
OJIHA U3 CAMBIX IIPOCTBIX JIOTMYECKUX OIIEPAIuil — ompuyaHue, <He T», KOTOPOoe
obo3HavaETCd T; B KHUTAX MOXKHO BCTPETUTH TaKXKe JIPyrue 0003HAYEHNs, HATIPU-
Mep —z. Oueparusi OTpUIIAHUST MEHSIeT 3HAYEHHME Ha ITPOTUBOIIOJIOYKHOE, TO €CTh
1=0u0 = 1. [TockoJIbKY y ollepalluyl OTPHIAHKS BCEIO OJUH apI'yMeHT, FOBOPST,
YTO OHA YHAPHAA.

CaMbIMI U3BECTHBIMU U YACTO YIIOTPEDIAEMBIMU JIOTUIECKUMU OHUHAPHBLMU
olepaIusIMi, TO €CThb OIEPAIUAMEI J8YT apryMeHTOB, MOXKHO CUYHTATH /A02UYE-
CKOE UAU T A02UMECKOE U, KOTOPBIE B MATEMATHKE HA3BIBAIOTCS Takke du3s-
WHKUUEU 1 KoOHsoHKuuel. «Jlormyeckoe MMy MEXKIy JABYyMsl JIOTUHECKUMU
SHaYCHUAMU 6y,ZLeT HNCTHUHHO, KOr'JTa XOTA 6bI OJHO M3 MCXOJHbIX 3Ha4YEeHUII UCTUH-
HO; €CTeCTBEHHO, OHU MOI'yT 6bITb UCTUHHBIMH OJTHOBPEMEHHO, TOT'la «JIOTTYIECKOe
WMy MEXKJYy HUMH TOXKE€ OCTAHETCs] UCTUHHBIM. M IMHCTBEHHBIN BapHaHT, KOL/A
«JIOTHIECKOE MJIN» OKa3bIBAETCS JIOXKHBIM — 3TO KOTJIa 00a ero aprymeHTa JioxK-
Hbl. «Jlornueckoe u», HAIIPOTUB, UCTHHHO TOTJIA U TOJIBKO TOTJIA, KOIJIa HCTHHHBI
00a ero apryMeHTa, a BO BCEX OCTAJbHBIX CJIYUYAdX JIOYKHO.

Omeparust «JIOTUIECKOTO WJIN» OOBITHO 0DO3HAUAECTCS 3HAKOM «V», ITO Ka-
CaeTcs OEPAIUU «JIOTUYECKOr0 M», TO HamboJiee TOIyJsipHOe 00O3HAYeHue JIJIs
Heé — amrepcany «&», HO BO MHOI'UX COBPEMEHHBIX YUIEOHHKAX STy OIEPAIUIO
Imo4YeMy-To IpearnoduraroT O6OBHaHaTI) 3HAKOM <«/\».



154 [IpenBapurenbHble CBeJEHUS

Tabmuna 1.7. OcHoBHBIE OMHAPHBIE JIOTUYECKUE ONEPAIIAN

apPTyMEHTDI KOH'BbIOHKIIU A JAN3bIOHKIIN HNCKJI. 1JIA NMIIJIMKaII g
x Y &y, T ANy xVy TBY x—y

0 0 0 0 0 1

0 1 0 1 1 1

1 0 0 1 1 0

1 1 1 1 0 1

[ToMuMO KOH'BIOHKITMH U JINZHIOHKIIUHU, JIOCTATOYHO YaCTO BCTPEYAIOTCS Olle-
palyuu uckArouaouLee uau 1 umnaukayusi. «Vckiodaloriee uiny, o603Ha-
JaeMoe 3HAKOM «@», UCTHMHHO, KOIJla MUCTUHEH OJINH U3 ero apryMeHTOB, HO He
00a cpasy; oT OOBITHOIO «UJIM» 3Ta OLEPAIldsl OTJIMIAeTCs CBOMM 3HAYEHUEM JIJIsT
caydasi 0O0OUX UCTUHHBIX apryMeHTOB.

Ouneparusi uMiukauu (0603HAUAETCSI «—» ) HECKOJIBKO DoJiee CJIOXKHA, JJIst
nonuManusi. OHA OCHOBaHA Ha MPUHIIAIE, 9YTO B PACCYXKJICHUSX U3 UCTUHHBIX 110~
CBLJIOK MOYKET CJIEJIOBATH TOJILKO UCTUHA, & BOT U3 JIOXKHBIX HOCBIJIOK MOXKET CJIe-
JIOBATh YTO yTI'OJHO, TO €CTh MOXKET IOy YUThCS UCTUHA, & MOYXKET — JIOXKb. ITO0bI
[OHATD, TOYEMY ITO TAK, MO2KHO IIPUIIOMHUATH, YTO JIAJIEKO HE BCEe HAYIHbIE TEOPUU
OBLIM UCTUHHBIMHU, HO IIPH 9TOM 3aMedaTe/IbHO HCIOJIB30BAJINCh U JlayKe JTaBajiu
paBUIbHbIE PE3YJIbTaThl. B vacTHOCTH, U3BECTHO, UTO OpaThs MoHro/ibdbe mo-
HSIJIH B BO3JyX IE€PBBI B MCTOPUU BO3YIIHBIN IAp, HAIIOJHUB €r0 JIBIMOM OT
CMECH COJIOMBI U IIIEPCTH; COJIOMY OHU PACCMATPUBAJIHN KAaK PACTUTEIHHOE HAYAJIO
JKU3HU, a IMIePCTh — KaK KUBOTHOE HAYAJIO, UTO, [10 UX MHEHUIO, JIOJI2KHO OBLIO
[IPUBECTU K BO3MOXKHOCTH TOJIETA, U TOJET JetcmeumesvHo cOCMOAACA, HECMOT-
psS Ha TO, YTO >KUBOTHOE M PACTUTEJIbHOE HAYAJIO K ITOMY HE UMEJIM HUKAKOTO
oTHoIeHusi. VlHade roBopst, 803MONCHO NOAYUUMD AOCOAOMHO NPAEUNGHBLT Pe-
3YALMAM, OMMAAKUBAACH OM AOCONMOMHO AOHCHHIT NOCHLAOK. B COOTBETCTBHUU C
STUM UMIUIMKAIS JIOYKHA JIUIIb B TOM CJIy4ae, eCJid e€ JIeBbIil apryMeHT — UCTU-
Ha, a IPABbIH — JI0’Kb (M3 UCTUHBI JIOXKb CJIEI0OBATH HE MOXKET), BO BCEX OCTAJIbHBIX
CAydasiX UMILIUKAIUST CIUTAeTCS UCTUHHOM.

O6oznaunm muO)kectBo {0,1} GykBoit B or ciosa Boolean (1o wmMenn as-
riauiickoro maremaruka JIxkopmka Byisisi, KOTOpBIl BliepBble PEIIOKUI (HOp-
MaJIbHYIO CHCTEMY, U3BECTHYIO cefidac Kak ajrebpa Jioruku, min OysieBa ajred-
pa). Jlorumueckue oneparyu JByX apryMeHTOB MOYKHO PacCMATPUBAThH KakK (hyHik-
yuu, 0BJIACTBIO ONPeIeTIeHIsT KOTOPBIX sABsieTcst B X B (TO ecTb MHOYKECTBO map
{(0,0),(0,1),(1,0), (1,1)}), a obnacrero 3nadennit — camo B. ITockoabKy obiactb
OIIpeJiesIeHns JIOTUYecKuX MYHKIMH KoHewHa, UX MOXKHO 33/1aBaTh TaOJUIAMU, B
KOTOPBIX B SIBHOM BHJE YKA3aHO 3HAUYEeHMEe JJIsi KajyKJIOrO 3JIEMEHTa M3 00JIACTH
onpeneenus. Takue TabIUIBI Ui JOTUIECKUX (PYHKIUN HA3LIBAIOTCH Mabau-
UAMU UCTMUHHOCTNUY; B TacTHOCTH, Tabymiia 1.7 comepKuT TabJIuIly HCTUHHOCTH
JIJIST PACCMOTPEHHBIX HAMU KOHBIOHKIIUU, U3 bBIOHKIINN, «UCKIIOYAIONIEr0 Uy U
AMILTUKAIAH.
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Tabauna 1.8. Bece Bo3aMOxKHBIE JBOMYHBIE (DYHKIIUU JBYX apr'yMEHTOB

r yl0 & >z <y &® V] =73« 1T — | 1
0o 0o o 0Oob0 0O0OOOT1T 1 1 1 1 1 11
o 1{0 0 060 11 1 1000 O0 1 1 11
1 00 0 1100 1 1001 1 0 0 11
110 1.0 1 0101 01 0 1 0 1 01

[Tockousibky JrormdecKast PpyHKIUS JBYX apr'yMEHTOB IOJHOCTHIO OIPEIEIsIeT-
Cs CBOMMM 3HAYEHUSIMU, KOTOPBIX Y HEE UeThIpe, TO €CTh, MOIPOCTY TOBOPs, Ha-
6OpPOM U3 YETHIPEX JNBOUYHBIX 3HAYEHUI, MbI, TPUIIOMHUB HAIM 3HAHUS KOMOU-
HATOPUKH, MOXKEM 3aK/IIOYUThb, 9TO BCero mx cyiecrByer 16. MuoxkecTBo Bcex
BO3MOXKHBIX JIOTUYEeCKUX (PYHKIMN JIByX apryMeHTOB IOKa3aHo B Tabsuie 1.8,
IJIe OHU YIOPSITOYEHBI 110 BO3PACTAHUIO UX HaDOpa 3HAYeHUll, Kak ecym ObI HaboOp
3HadeHuil ObLI 3aINCHIO JBOMYIHOIO Uncjia. Hadumnaercs nepeducienne ¢ QyHK-
nnn «kouctanta 0», KoTopas JIOXKHa Jjisl JIIOOBIX apryMeHTOB, a 3aKaHINBACTCS
«KOHCTAHTOH! 1», wim masmono2ueti — GyHKIMeH, KOTopas, HAIPOTUB, HA JIIO-
ObIX aprymeHTax mctwHHA. Kak MOXKHO JIerKo yOeauThes, Tab/IuIa COJMEPIKUT, B
YUCJIE TPOYEro, TOJIBKO UTO PACCMOTPEHHBIE HAMU KOHBIOHKIINIO, JU3bIOHKITHIIO,
UMILTUKAIUIO M «UCKJII0Uaroliee uiny. Kpome Toro, B Tabsuie oOHAPYKUBAKOTCS
dbyuknun z (Bcerja paBHa HepBOMY apryMeHTY, HE3aBUCUMO OT BTOPOTro) u ¥ (Bce-
[J1a paBHA BTOPOMY apryMeHTY, HE3aBICUMO OT IIE€PBOTO), & TAKYKe UX OTPHUIIAHUS;
dbyHKIMH, 06003HAYEHHDBIE KAK «|» U «|», HA3BIBAIOTCSI COOTBETCTBEHHO «CTPEJIKA
[Tupcay u «mrpux [Hleddepasr n npegacTapssioT coboit OTPUIAHTE TU3HbIOHKITAN
U OTPUIIAHUE KOHbIOHKIIUN:

rly=zVy rly=z&y

Oyukims, 0bo3HAUEHHAST 3HAKOM «=», HA3bIBAETCH IKBUBAJECHTHOCTHIO: OHA UC-
THHHA, KOTJIa €€ apr'yMeHThl PaBHbBI, U JIOXKHA, €CJIU OHM paziandatorcda. Herpy-
HO yOeIuTbCsl, YTO IKBUBAJEHTHOCTDH IPEJCTABIISAET COOON OTPHUIAHUE <UCKJIIO-
vgarorero wimy. Ocraiorcs emé Tpu (PYHKIUHA, 3TO «UMILJIHKAIUS HA000POT»
(«x <y =y — x»), a Takxke DYHKIUU «BOJIbIIE» U «MEHBINE», KOTOPbIE IIPeJi-
cTaBJA0T co00il oTpunanue uMiIuKaruii. IToro, Ha1aB ¢ KOHCTAHT, MbI IIEPEIUC-
Jimyin poBHO 16 (DyHKIWIA, TO ecTh Bee.

Eciu paccmorpers Jjormueckue (GyHKIUU TPEX apryMeHTOB, TO 00JIaCTb
UX OIpelesieHuss — MHOXKecTBo B X B X B — cocrour W3 BOCBMH TPO-
ex {(0,0,0),(0,0,1),(0,1,0),...,(1,1,0),(1,1,1)}; Kak ciaemcTBHe, JIOrHIECKAST
dyHKIIA TPEX apryMEHTOB OIIPeeIsAeTcss HADOPOM U3 80CbMU 3HAYEHUI, a BCe-
ro rakux dynkuii Gyger 28 = 256. B obmem ciayuae jormueckas GyHKIHS 7
apryMEHTOB OIpPEeJIeJIeHa Ha, MHOXKECTBE MOIHOCTH 2" U OIpeesseTcs yIOpsIo-
JeHHBIM HAOOPOM 13 2" 3HaYeHwHil, a Bcero Takux GyHKImil, ogennmno, 22 . Tax,
byHKIWmIT OT 4eTHIPEX apryMeHTOB okasbiBaercsa 210 = 65536, dyuxuuii or nsTH
aprymenTos — 232 = 4294967296 u tax ganee. Eciim B 3TOM ab3ame 4TO-TO
MOKAa3aJIOCh HEMOHSATHO, MepevYnTaiTe rnaparpad o komMOmHATOpPUKE; ec-
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JIU U 9TO He IOMOTJIO, 00sI3aTeJIbHO HAUTE KOTrO-HUOY/Ib, KTO CMOXKET
BaM OOBSCHUTB, YTO TYT mpoucxoauTt. Jlejo 31ech, pasymeercs, He B KOJIU-
qecTBe (DYHKIUI; HO €CJIM BbI TYT Y€r0-TO HE HMOHSJIN, TO Y BAC OIPEIEJICHHO €CTh
Ipo0OJIEMBI C IIPOCTefileii KOMOMHATOPHUKOM, & BOT 9TO YK€ HUKYIa HE TOIUTCS.

Bepuysmucs Kk QyHKIUAM JIByX apryMeHTOB, OTMETUM, YTO KOHBLIOHKIINS W
JU3BIOHKIWA BO MHOI'OM aHAJIOTMYHBI YMHOXKCHUIO W CJIOJKCHUIO: TaK, KOHbIOHK-
IWsI ¢ HyJIEM, KaK 1 YMHOXKEeHUEe Ha HOJIb, BCeT/ia JaE€T HOJIb; KOHbIOHKITUS C €JINHU-
1eil, Kak 1 YMHOXKEeHI€e Ha e€JIMHUILY, BCerJa JaeT UCXO/IHBII apryMeHT; JIN3bIOHK-
s ¢ HYJIEM, KaK U CJIOXKEHHE C HYJIEM, TOXKEe BCETrJIa JIAET MCXOJIHBIN apryMeHT.
N3-3a 3TOr0 CXOACTBA MATEMATHKHU YACTO B (DOPMyJIax OIIYCKAIOT ODO3HAYMEHUE
KOH'BIOHKIINU, 6Y/Ib TO <X & y» WIN <X A Y», U THIIYT TPOCTO «TY» WU «T * Y».
B wacrtrOCTH:

r-0=0 r-1l==z rV0==zx rv1i=1

3armoMuHATB 3TU COOTHOIIEHUd He Hamo! JlocTaTouHO BCIIOMHUTE, 9TO O3HA-
JaeT KOHBIOHKIUS WU JIUIBIOHKINS, U BCE YEThIPe MPUBEJIEHHBIX COOTHOIIECHUS
OKa3bIBAIOTCSI COBEPIIIEHHO OYE€BUIHBI. B caMoM Jiejie, KOHbIOHKITNS PaBHA €TUHU-
1€ TOJIBKO IIPU 0D0UX €IMHUIHBIX APTYMEHTaX, TAK UTO €CJIM OJUH U3 apryMeHTOB
KOH'BIOHKITUU PABEH HYJIIO, TO KAKOB ObI HU OBLJT BTOPOIi, BCS OHA BMECTE yIKE €11~
Hureil He craHeT, T.e. T - 0 = 0; B TO Ke BpeMs ecIu OJNH U3 €€ apryMeHTOB yiKe
3aBEJIOMO €JIMHUIA, TO HYXKHO, YTOOBI BTOPOI ObLI €IUHUIEH, TOTJa U BCS OHA
OKayKeTCs eJIMHUIIEl, HHavde OHa Oy/leT HYJIEM; TO eCTh IIPU OJIHOM U3 apryMeHTOB
3aBEJIOMO eJIMHUIHOM KOH'BIOHKIIUSI paBHA BTOPOMY aprymesnTty: x - 1 = x. Ana-
JIOTUYHO €CJIM OJIMH U3 apI'yMEHTOB U3 BIOHKIINHU 3aBEJIOMO €IMHUYHBIM, TO 9TOTO
JOCTATOYHO, U B HOJIb €€ yIKe He NPEBPaTuTh, T.€. * V 1 = 1; Hy a ecsm ojuH U3
apryMeHTOB JU3bIOHKIIUU — HOJIb, TO TO €Ilé He IPUTOBOP, Beb BTOPOI MOXKET
OKa3aThCd eJUHUIEH, U TOora oHa Besd Oyjer equauiei: V0 = x.

Touno Tak 2Ke He HYXKJAIOTCS B 3aIIOMIHAHWN COOTHOIIIEHUS, ITO3BOJISIONINE
PaCKPBIBATH CKOOKH B BBIPAXKEHUSX, COCTOSIINX U3 KOHBIOHKITUH, JTU3bIOHKITUH U
OTPHUIIAHUST:

(xVy)z=x2Vyz (zy)Vz=(xV2)(yVz)

IIepBoe cooTHOIIEHNE MTOJYIAETCS U3 PACCYKICHUS <«JIJIsT ICTUHHOCTHA BCETO BbI-
parkeHHsI CJIeBa HEOOXOINMO M JOCTATOYHO, 9TOOBI XOTd ObI OJHA U3 JIBYX IIepe-
MEHHBIX T 1 ¥ ObljIa, HCTUHHA, IIPA 9TOM YTOOBI Obljla NCTUHHA IIepeMeHHasl 2; HO
9TO TO K€ CaMoe, KaK eCJIU CKa3aTb, YTO HAM HY?KHO, YTOOBI MU OKA3aJNCh O/I-
HOBPEMEHHO UCTUHHBIME T U 2 (HCTHHHAS X CIEJIAeT MCTUHHON CKOOKY, 2 JTOJIKHA
ObITH UCTUHHOM, NHAYE KOHBIOHKIUS HE MOYKET ObITh MCTUHHOI), UM 110 TeM Ke
MPUIUHAM JOJKHBI OBITH OJJHOBPEMEHHO MCTUHHBIMU Y U Z». BTOpoe cooTHoIe-
HIEe IOy IaeTCsT PACCYKIEHNEM «UCTUHHOCTD BBIPAXKEHHUsT MOTYT 00ECTIeUNTDh UK
UCTUHHOCTb 2, WA OJJHOBPEMEHHAs UCTUHHOCTD L U Y; 9TO TO XK€ caMoe, KaK CKa-
3aTh, 9TO y HAC JOJI2KHBI ObITH OJHOBPEMEHHO MCTUHHBIMHU JIBE CKOOKM, IPUIEM
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UCTUHHOCTH IIEPBOIl M3 HUX MOXKET 00ecneduTb b0 T, Jub0 2z, a MCTUHHOCTH
BTOPOit — Jiubo Y, TubO 2».
[IpuBeném eré HeCKOJIBKO 3JIEMEHTAPHBIX COOTHOIIEHUI:

z&r==x V== T =0 xVE =1 T=ux

Ux, pasymeercst, Toxke He HYy»KHO 3arioMUHATh. COOTBETCTBYIOIINE PACCY XK ICHUST
npegiraracM 9IuTaTesto HaWTU CAMOCTOSITEJILHO.
OT,Z[GJH:HOI‘O YIIOMHUHaHUA 3aCJAy2KUBaIOT TaK Ha3bIBacMbIE€ 3aKOHbL 06 Mopea—
Ha:
zVy=12&7 2&y=2Vy

[Touemy-TO TO O06CTOATETHLCTBO, YTO ITU COOTHOIICHUS SBJISIOTCI UMEHHLMU, TO
€CTh HOCSAT MMs Y€JIOBEKa, SKOObI UX OTKPBIBIIEr0, HATOHSIET HA MHOTMX HOBHUY-
KOB W3PSIAHBIN CTpax; YK €CJU TU COOTHOIIEHUsI KOMY-TO HOTPebOBaJIOCh «OT-
KPBIBATb», Jla €€ 3a 3TO OTKPBITHE COOTHOIEHNUS HA3BAJM MMEHEM TOTO, KTO UX
OTKPBIJI, TO TYT y2K TOYHO 6e3 3yOpexKKHU HUKaK. MexK Iy TeM 31eCh Ha camom dene
6cé cosepuienno aremenmapro. IlepBoe coorHomenne: «YTo HAM HY>KHO, ITOOBI
¢/les1aTh JIOXKHON Mu3bioHKINI? Ecan xorst Obl OMUH apryMeHT OyIeT UCTHHHBIM,
TO OHA BCS CTAHET UCTUHHOW; CJIEI0BATE/IHLHO, st €€ JIOKHOCTH TPeOyeTCst, ITO0bI
0ba aprymeHTa ObLIM JIOKHBIMHU, TO €CTh U & OBLI JIOXKHBIM, U Y ObLIT JIOXKHBIMS.
Bropoe coorHorienne: «4rTo HAM HYKHO, ITOOBI Ce/IaTh JIOXKHONH KOHbIOHKITHIO?
OueBHIHO, TOCTATOIHO, ITOOBI XOTsI OBl OJINH U3 €€ apryMEHTOB OBLI JIOXKHBIM>.
Bot BaMm u Bce «BeJImKue U y>KacHbIe» 3aKOHBI Jie Moprasa.

B zakmiodenne o630pa JBOMYHON JIOTUKHU UM OJHY PEKOMEHIAIUIo. Kcin
BaM IIPUIILIOCH peliaTh 3aJady, B KOTOPOil JaHa HeKasl Jormdeckasi (popMmyJia u
¢ Hefl 9TO-TO IMpeJIaraeTcs CIeaaTb, TO JJisd Hadaua ybeanrech, 910 B HopMy-
Jie TIPUMEHSIIOTCS TOJIBKO KOHBIOHKITUS, JU3BIOHKITNS U OTpulianne. Kcam 910 He
TakK, HEMEJJIEHHO m30aBbTECh OT BCEX OCTAJbLHBIX 3HAKOB OIepaIiuii, CBeIs UX K
[EPBBIM TPEM; OTMETHUM, UTO 3TO 6ce20d MOXKHO Cl1ejiaTh. Bo3bMEM, HapuMmep,
3araJ0IHyI0 UMILTAKAIUIO. J[jid €€ MCTHHHOCTH HOCTATOYHO, YTOOBI IEepPBBIi ap-
YMEHT ObLT JIOKHBIM (BEJlb U3 JIZKM MOYKET CJIEJIOBATH YTO YTOJHO); TOYHO TaK
JKe JIOCTATOYHO, 4TOOBI BTOPOi apryMeHT ObLI MCTUHHBIM (BEJb MCTHHA MOXKET
cJIeJIoBaTh KaK U3 MCTUHBI, Tak U u3 juku). [loaygaem, aro

r—y=xVy

ToHO TaK Ke, €CIM BaM BCTPETUIOCH «UCKJTIOYAIONIEE Iy, 3AMEHUTE €r0 OJIHUM
U3 CJIEYIONIUX CIOCODOB: «OJMH U3 apTyYMEHTOB JIOJIZKEH OBbIThH MCTUHHBIM, HO HE
JIBA OITHOBPEMEHHO» WJIN «HYKHO, YTOOBI OJIUH OBLT JIOKHBIM, JIPYTOi HCTUHHBIM,
Wi Hao00OpOT» !

@y = (zVy)(zy) rdy=1ayVTy
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BaMeTI/IM, YTO U3 IEPBOI'0 paCKPbITHUEM CKODOK IoJIydaeTCsda BTOPOeE:

(zVy)(ry) = (e Vy)(TVY) =2TVyTVayVyy =2y VTy

Mexay npo4nm, B aHaNOrMYHOM BUAE MOXXHO 3anuncaTh BOODLLe /10DYO nornyeckyo dyHk-
LMIO OT MPOU3BOJILHOrO KOJMYECTBA MEPEMEHHbIX, MPOCTO NMOCMOTPEB Ha €€ Tabauuy UCTuH-
HocTu. Bbibpas Te cTpoku, rae 3HaveHne pyHkUMm — 1, Mbl 4151 BCEX TaKNX CTPOK BbINUCHIBA-
€M KOHBIOHKTbI, COCTOSALLIME N3 BCEX MEPEMEHHBIX, MPUYEM Te, KOTOPble B 3TOW CTPOKE pPaBHbI
HYJIIO, B KOHBIOHKT BXOAAT CO 3HAKOM OTpuuaHusi. Bce nonyyeHHble KOHBIOHKTbI (KOTOpPbIX
ByneT CTONBKO, Ha CKOJIbKMX Habopax nepeMeHHbIX OYHKLWS PaBHA eAMHMLE) 3anucCbiBaeMm
yepe3 3HaK AusbtoHkuun. Hanpumep, gns crpenkn [Mnpca cooTsetcTBytowas 3anuce Oy-
[eT COCTOsITb M3 OQHOMO KOHBIOHKTA Ty, a ansa wrpuxa Llledpdepa — n3 Tpéx KOHBIOHKTOB
Ty V Ty V xy. Ecnn xe, K npumMepy, Mbl paccMOTpuM byHKLMIO TPEX apryMEHTOB f(a:,y7 z)
KOTOpas paBHa efuHULe Ha HeTbIpéx Habopax {(0,0,0),(0,0,1),(0,1,1),(1,1,1)}, a Ha Bcex
oCTaNbHbIX Habopax paBHa HY/IO, TO COOTBETCTBYIOLLEE BblIPaXkeHNe Ast 3TOW byHKuun by-
JeT BbIrNsAfeTb Tak: Tyz V Tyz V Tyz V xyz. Takas dopma 3anucu N0oruHeckoil qyHKLmun
Ha3bIBAaETCS AU3BIOHKTUBHON HOPMasibHON ¢hopmosi (OHD).

1.3.4. Buabl 6eCKOHEeYHOCTH

Marepunas 3Toro maparpada MOXKET IMOKa3aThbCs BAM CJIMIIKOM <«3ayMHBIM> ;
cIelyeT MPU3HATDH, 9TO K IPAKTUIECKOMY ITPOIrPAMMUPOBAHUIO BCE 9TO MPSIMOIO
OTHOIIIEHNsT HE UMEET, WM, TOYHee IOBOPs, IPOrPAMMHUPOBATH MOYXKHO 0€3 9TOro.
K coxkasenunto, ecyiu BbI mpoIrycTuTe 3TOT maparpad, TO caeayommne maparpadsl
3TOM TJIaBbl, B KOTOPBIX PACCKa3bIBa€TCd IIPO aJITOPUTMBI 1 TE€OPUIO BBIYUCJINMO-
CTH, Bbl TOXKE He MOIMETe; HO ecId MaTeMaTHKa BaM yKe HaJloesia, Bbl MOKeTe
CIIOKOHMHO TPOIyCTUTh X Bce. HUKTO He MelaeT BEPHYTHCS CIOJa MTO3Ke, KOr/a
BBI Oy/IeTe K 9TOMY TOTOBBI. EC/TH BBI JECTBUTEILHO PEITUTE ITPOITYCTUTH OCTATOK
«MaTEMaTUIECKOI» IJIaBbl, 3aIIOMHATE TOJIHLKO OJHY BEIb: TEPMHUH <«aJICOPUTM»
Ha CaMOM Jejie M3PsIIHO CJIOXKHee, YeM O HEM IIPHUHSITO JAyMarb. B dacTHOCTH,
orpesejieHUus ajJIrOpuTMa He CYIIEeCTBYeT M CYIIeCTBOBATH HE MOXKET,
npuYEM BOOOIIE HM B KAKOM BHJE UM HU B KAaKOM cMbIcjie. O ToM, odaemy
9TO TaK, PACCKA3BIBAETCS B CJIEAYIOIIEM maparpade.

Bepuémca k narmremy npejMery obcyxjenus. V3 mMKogbHOroO Kypca MareMa-
TUKUA MBI 3HAEM, UTO, HAIIPUMEp, UUCEJI CYIIECTBYET «DECKOHEYHO MHOI'O»; ITOT
dakT BBIpAXKaETCs B TOM, UTO, CKOJIb ObI OIPOMHOE YHCJIO MbI HU B3$JIU, MbI BCE-
IJla MOYXKeM MPUOABUTH K HEMY €JIUHUILY, [MOJIYIUB YUCTIO emé Odsibinee. B miko-
Jie OOBIYHO 3TUM U YIOBJIETBOPSIIOTCsI, HO B KypcCe BBICIIEH MaTeMaTHKU IIPUXO-
JUTCSI OTMETUTH, 9TO OeCKOHEeYHOCTH ObIBaloT pasuble. «Hanmmenbmasy» us
HUX — 9TO TaK Ha3bIBaeMasl C4émmas 6HeckoHeuHOCMd; MHOKECTBO CINTACTCSI
CIETHO-OECKOHEYHBIM, €CJIN €r0 3JIEMEHTHI MOYKHO IIepeHyMEepPOBATh HATYpPaIbHbI-
MU 9HCJIAMHA B KaKOM-TO Topsiake. IIpocreitmuit mpumep CYETHON OGECKOHETHO-
CTU — CaMOoO IIO Ce6e MHOZKE€CTBO HATyPaJIbHBIX YUCEJI: IUCJTY 1 MBI JaaIuM HOMED
IEPBBIii, 4nCiy 2 — HOMED BTOPO# 1 Tak Jjiajee. MHOXKeCTBO 1e/bIx ncest (B KoTo-
poe, Hapsjly ¢ HaTypaJIbHBIMH, BXOJAT TaK2Ke HOJIb U OTPUIATEbHbIE IIEJbIE, TO
€CTh «HATYPAJIbHBIE ¢ MUHYCOM» ) TAKXKe sIBJISETCsI CIETHO-OECKOHEUHBIM: HAIIPU-
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Mep, MOXKHO MEPBBII HOMEp OT/jaTh ynucay 0, Bropoit Homep — uwmciy 1, Tperwuii
HOMEp — Yucjay —1, ancia 2 m —2 MoJrydaT COOTBETCTBEHHO YETBEPTHIM U MATHIN
HOMepa, U TaK JaJjiee; KaXKJI0e IOJIOKUTEIbHOe YNCJIO k IIPU 9TOM IOJIydaeT HO-
Mep 2k, a KazkJ0e OTpUIaTeIbHOE IUCI0 —m — HoMep 2m + 1 (HampuMmep, Iucio
107 mosywur mHomep 214, a anciao —751 — nomep 1503). MuoxKecTBO wémmbir Ha-
TypaJbHBIX YUCEJI TOYXKE CYETHOE: YHUCJI0 2 TOJIydaeT HOMEDP MePBBIH, dnucio 4 —
HOMED BTOPOIi, 1 TaK /10 OECKOHEYTHOCTH, TO €CTh KarKJI0€ INCJIO BUIA 21 IOJIyIa-
et Homep n. [losygaercs, YTO HATYPATBHBIX YUCESI POGHO CMOALKO dice, CKOJIHBKO
HaTYPaJIbHBIX YETHBIX, U, C JAPYTOil CTOPOHBI, POBHO CMOABKO IHCE, CKOJBKO BCEX
neJsibiX. «KomdaecTBoy HATYPAJIBHBIX YUCET MaTeMATUKU 0003HAYAIOT CUMBOJIOM
No (auraercs «aned-HyIb» ).

I_lpVI BHUMATENbHOM PACCMOTPEHNN OKa3bIBAE€TCA, HTO MHOXECTBO PaALUMOHANIbHbIX Y-
cen, To eCTb Yucen, NPeACTaBMMbIX B BUAE HECOKpaTMMOIi Apobu =, rae m — uenoe, a n —
HaTypafibHoe,— TOxe C4&THoe. YToDbbl nx 3aHymepoBaThb, NpeacTaBbTe cebe KOOPAMHATHYIO
nonynnockoCTb, rae no rop|/|30HTaan0|7| OCW OTKNaAblBalOTCA 3HAYEHNA 3HaAMEHATENA APO-
61 — HaNOMHUM, TaKOBbIE JOJIXKHbI ObITb HATYpPabHbIMU, TO €CTb HAYNHATBLCA C e4UHNLbBI,—
a Mo BEPTUKA/IbHOW OTK/IafAbIBAtOTCS 3HAYeHUs ducautens. ViHave rosopsi, HaMm HYy>XHO npu-
AYMaTb HEKYIO HYMepauunto Ansa Ueso4nNCNEeHHbIX TOHEK KOOpp'I/IHaTHOIZ NNAOCKOCTN, Nnexxalnx
CrnpaBa OT BEPTWKAJILHOW OCU, NPU 3TOM HYXKHO, HTODbI B HYMepaLuio KaXk[oe YnC/Io nona-
/10 TONbKO OAWH pa3s, TO eCTb, Hampumep, 4pobsiM % %, % W T. 4. NPUNNCLIBATL Pa3iuYHble
HOMEpa He HY>XHO, Beflb 3TU Apobu 0bo3Ha4aloT 0fHO U TO ke Yncio. Bnpoyem, ato kak
pa3 NpocTo: Mpu HyMepauun CiefyeT, BO-NepBbIX, MPOMYyCKaTb BCE COKpaTumbie Apobu, a
BO-BTOpbIX, BCE Apobu ¢ ducnutenem 0, KpoMe camoil MepBoii Takoi Apobn — %, KoTOpas
bynet obosHaueHnem Hynsi. [NpocTeiiwnii nprmMep Takoid HyMepauum CTPOUTCS KYrOJIKaMu»,
PacXOAsALMMUCS OT Hadana koopauHat. Homep nepsblii Mbl gagum apobu % Ha nepsbliii

«YrosioK» nonagyT aApobu % Oy %1

L HO APOBb 2 Mbl, KakK OrOBOPMANC, NPONYCTUM, a BOT
aBe octanbhble (yncna 1 n —1) nonyyat Homepa BTOpOIi 1 TpeTuii. [Burasce sgons creny-
towero «yronkay, sanymepyem: 2 (Ne4), 1 (Ne5), 2 (nponyckaem), 5t (Ne6) u =2 (Ne7).
Ha cneaytolwem nocne 3Toro «yrosike» Mbl yyxe byaem BbiHyXAeHbI MPONYCKaTh COKpaTUMble
Apobu: 2 (Ne8), 2 (nponyckaem), & (Ne9), 9 (nponyckaem), =t (Ne10), 52 (nponyckaem),
=3 (Ne11). Mpogonkas npouecc «A0 6eCKOHEYHOCTN, Mbl NPUANLIEM HATypaibHble HOMEpa
BCeéM paUMNOHANbHbIM HUCaM.

MpeanoxkeHne «nNpogo/XaTh MPOLECC A0 BECKOHEYHOCTU» MOXKET MOKA3aTbCS HEKOH-
CTPYKTUBHBIM, BeAb B HalleM PacMoOpsKEHNN HET M He MOXeT BbiTh «BecKoHeuHoro» Bpe-
MeHU, HO B JaHHOM Cilydae BeckoHedHoe BpeMs HaM U He HyxHo. BakHo To, 4TO KakoBoO
6b’ HU 6b’/70 paunoHasibHOE HYNCJ10, Mbl CMOXXEM YCTaHOBUTb, Kakowi UMEHHO HOMEP OHO nme-
eT B Halell Hymepaumu, NpU4EM CAeNaTb 3TO Mbl CMOXEM 3a KOHEYHOe BpeMs, CKOMb bbi
«3aKOBbLIPUCTOE» YMCIO HAM HU AANA.

Koﬂb CKOPO Mbl YNOMAHYAN paunoOHasibHble CMMJIA, HANOMHUM 3a04HO, 4TO Uppayuno-

m

HaJsIbHbIM Ha3blBaeTCA TaKoe YNC/O, KOTOPOe B BUAE BbiLIEYNOMAHYTON Apobu ~ npeacTa-

BUTb HEBO3MOXHO; NPUMEPOM TaKOrO YNCNA MOXET CyxuTb /2. OueHb BaxHO He gonyc-
KaTb 3[4eCb PacnpoCTPaHEHHYIO, HO OT 3TOr0 HE MeHee HYLOBULLHYIO OLMDKY, 3annceiBas B
«MppaunoHabHbIe» BCE DECKOHEUHbIE AECATNYHbIE 4PODU, B TOM YUC/IE TaKMe Kak % nam %
«BeckoHeuHocTby neproguyeckux apobeii Ha caMom gene obycnoBieHa BbIDOPOM CUCTEMbI
CUHMNCEHNS U HE MMEET HUKAKOIO OTHOLLEHWS K CBOMCTBY YMCA KaK TaKOBOrO; Tak, B CUCTEME
cymcneruns no ocHoaHumto 21 obe ynomsiHyTble Apobu ByayT umeTb KoHedHoe «21-nyHoey

npeacCTaB/eHNe, TOrga Kak % OKaXeTcsl fpobbio GeCKoOHEUHOIA.
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MokKHO OYeHb JIETKO JIOKA3aTh, YTO MHOXKECTBO OECKOHEeUYHBLT Jecamut-
HBLx Opobeti (JIeliCTBUTE/IbHBIX YUCEJT, BKIIOYAIOIIUX PAIMOHAbHbBIE U UPPAIIO-
HAJIbHBIC) CYETHBIM He sIBJISI€TCS. B caMoM jiesie, IyCTh MbI IIPUIyMAaJId HEKYTO
HyMepaluio 6ECKOHEYHBIX JeCATUIHBIX apobeii. PaccmoTpum Temeph, Hampumep,
JIpOo0b, IMEIOIILYIO HYJIEBYIO IEIYIO YaCTh; B KATeCTBe €€ MmepBoil mudpol mMoce 3a-
IATOM BO3bMEM JIIOOYI0 1Py, KpoMe TOil, KOTopasl ABJIsieTCs epBoii mudpoit B
apobu Nel; B kKadecTBe BTOPOI — JII00YI0, KPOME TOM, KOTOPAasi SIBJISETCS BTOPOI
nudpoit B apodbu Ne2, u tak najee. Ilonydyennass gpobb OyierT 3aBeIOMO OTJIHU-
YaThCs OT Kaotcdoli ApoOU M3 TOMABIIUX B HAINY HYMEpaIuio, BeJIb OT JIpobu C
IPOU3BOJILHBIM HOMEPOM 71 OHA OTJIUYAETCsl 10 MEHbIeil Mepe nmudpoit B n-HOi
nosuiuu mocsie 3ansitoil. [losydaercsi, uro B Hameil (6eckoneunoii!) HyMeparm
9Ta HOBasl ApoOb HOMEpa He MMeeT, IPUIEM 9TO HMKaK HE 3aBHCHT OT TOTO, KakK
KOHKPETHO MBI IOIBITAINCH 3aHyMepOoBaTh apodbu. HerpyaHo BumeTh, 9TO TaKUX
«HEYUTEHHBIX» JIp0o0eil — OEeCKOHEYHOEe KOJMIECTBO, XOTs 9TO HE TaK YK BarKHO.
Urak, HuKakast HyMepals He MOYKeT OXBATUTH BCE MHOXKECTBO OECKOHEIHBIX e~
CATUIHBIX Jpobeil. [IpumenEénHas 3/1eCh cxeMa JIOKa3aTe/IbCTBa HOCUT Ha3BaHUE
KAHMOPOBCK020 Jua20HAABHO20 MeMOJa B JeCThb IPUIYMABIIEro €€ HeMerll-
Koro MaTemaruka l'eopra Kanropa.

loBopsiT, 9TO MHOYXKECTBO HECKOHEUHBIX JECITHIHBIX JIPOOE MMeeT MOIIHOCTD
KOHMUHYYM; MATEMATUKN 0003HAYAIOT ITO cuMBOJIOM Wy («ased-oaun» ). Hro-
OBl IOHATDH, HACKOJIBKO 3TO «MHOI'O», IIPOBEIEM HEKMIT MBICJIEHHBIN 9KCIIEPUMEHT,
TeM DoJiee ITO ero pe3yabTaTbl HaM IPUTOASTCS IPU PACCMOTPEHUN TEOPUH AJIIO-
pur™moB. IlycTh y HAC ecTb Hekuit aagdasum, To ecTb HEKOE KOHEeUHOEe MHOXKECTBO
«CHMBOJIOB», 9Ye€M ObI 9TH CUMBOJIbI HU OBLIN: 9TO MOT'YT OBITH OyKBBI, ITU(PHI, BO-
ob1rte J100bIe 3HAKH, HO C TAKUM K€ YCIIEXOM 3TO MOTYT OBITH BOOOIIE 9JI€MEHTHI
JII060I TIPUPOJIBI, JIMIIEL Obl UX ObLIO KOHEUYHOE MHOXKeCTBO. Ob03HaYnM ajihaBuT
oykpoit A. PaccMOTprM Tereph MHOYKECTBO BCEX KOHEYHDLL IEITOYEK, COCTABJIEH-
HBIX U3 CUMBOJIOB ajidpaBuTa A, TO €CTh MHOYXKECTBO KOHEUHBIX TOCIEI0BATEHHO-
creil BUIA a1, as,as,...ag, Tue Kaxmaoe a; € A. Takoe MHOXKeCTBO, BKJIIOUAIOIIEE
B cebs mycTyio nenouky (nernouky maunbl 0), obosnauaor A*. HerpyaHo Bujers,
9TO, KOJIb CKOPO ajihaBUT KOHEYEH M KarK.asl OTJEJIbHO B3sTasl IEIIOYKa TOXKE
KOHEYHA (XOTsl WX JUIMHY MbI HE OIPAHUYNBAEM, TO €CTh MOYKHO PACCMATPUBATDH
[EMOYKN JJINHON B MUJLIAAP] CUMBOJIOB, B TPULJINOH, B TPUJLJIMOH TPHUJIJINOHOB
U TaK JaJjee), BCE MHOYKECTBO IEIOYEeK OKaXKeTCst CIETHBIM. B caMoMm zee, mycTh
ajdaBuT BKJIIOYAET N cUMBOJIOB. [lycTas menovdka mojiyauT HoMmep 1; [ernovyku u3
OJTHOT'O CHMBOJIa TIOJIy4aT HOMepa ¢ 2 10 1+ 1; 1enodKku u3 JIByX CUMBOJIOB, KOTO-
PBIX B 06IIel cI03KHOCTH N2, mojtydar HoMepa ¢ 1+ 2 1o n? +n + 1; aHajoruano
HOMepa IEMNOYEK U3 TPEX CHMBOJIOB HAUHYTCS ¢ 12 + 1+ 2 U 3aKOHIATCS HOMEPOM
n3 +n? +n+1 u rax ganee.

Paccmorpum Teneps aadaBuUT, COCTOSIINN U3 BCEX CHMBOJIOB, KOTJIa~JIHOO HC-
ITOJIb30BABIIINXCS B KHUTaX Ha 3eMiie. BKIounM Tyga JIaTHHAILY, KHPUJLIAILY, Tpe-
qeckuit adaBut, apabckne MUCbMEHA, YK30TUIEeCKNe a30yKM, HUCIOJIb3yeMble B
CPY3UHCKOM U apPMSIHCKOM sI3bIKE, BCe KHUTAWCKWE, SITOHCKUE U KOPEHCKHe hepo-
b, BABUJIOHCKYIO KJIUHOIHUCH, nepornduky apesHero Erumnta, ckanmumHaB-
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CKHUe PYHBI, j100aBuM 1udpPhl U BCe MaTeMaTUIeCKue 3HAUKHU, TOyMAaeM HEKOTO-
poe BpeMsi, He 3a0bLIu JIU 9ero-HuOyIb, J06aBUM BCE, UTO MPUITOMHUM HJIM YTO
HaM IIOCOBETYIOT 3HaKOMbIe. ZIcHO, 4TO Takoil cynep-ajdaBuT, HECMOTPsI Ha €0
JIOBOJILHO BHYIIATEJILHBIE Pa3Mepbl, OyjaeT BcE ke konedeH. O603HAYNM ero OyK-
BOil V ¥ [IOCMOTPHM, YTO y HAC B pe3yJIbTaTe IONaJEeT B MHOXKECTBO Ilernovuek V*
(HATIOMHMM, [ENIOYKH MbI TOXKE PACCMATPUBAEM TOJIBKO KOHEUHbIE).

Ou4eBHUIHO, B 9T0 MHOYKECTBO YIOJISAT BCE KHUIH, KOIa-Ju00 HAIIMCAHHBIE HA
Semiie. Majio Toro, Tya ke MonajyT Bce KHUTH, KOTOPBIE eIl€ He HAITMCAHBI, HO
KOIIa-HUGYIb Oy/1yT?S; Bce KHUIH, KOTOPbIE HUKOIJIA He ObLIM U He GyIyT HAIu-
CAHbI, HO TEOPETUYECKU MOIJIA ObI OBITH HAIMCAHBLI; & PABHO W TaKWe, KOTOPBIE
HUKTO U HUKOIJIA HE CTAJ Obl MUCATh — HAIPUMED, KHUTH, TEKCT KOTOPBIX IIPE/I-
CTaBJsIeT cODOH XAOTUIECKYIO MTOC/IEIOBATEILHOCTD CUMBOJIOB M3 PA3HBIX CUCTEM
[UCbMEHHOCTH, TIe HeMelKas OykBa «B» coceicTByeT ¢ IOPEBOJIIOIUMOHHON pyc-
CKOHl «STb», & SIIOHCKHUE NEPOrINdbI IEPEMEXKAIOTCH BaBUJIOHCKON KJIUHOIIUCHIO.
Ecan Bam u 9T0OTO MasI0, IpeicTaBbTe cebe KHUTY TOMIMIHON B paanyc ComHedHOM
CHUCTEMBI, a JMaroHaJbIo JINCTA KaK OT HAC JI0 COCeIHel raJaKTUKM, IPU 9TOM Ha-
OpaHHyIO OOBITHBIM 12-M MIpUdTOM; SICHO, YTO (PUIMIECKU TAKYIO KHUTY ClIe/IaTh
HEBO3MOYKHO, HO, TeM He MeHee, B MHOXKECTBO V* BOMJIET He MPOCTO «3Ta KHUTAY,
B HErO BOWJIYT 6CE MaKue KHU2U, OTIMYAIONINECH JIPYT OT JIpyra XOTs Obl OJHUM
cumBoJsioMm. U me Tonbko 91, Beenennas sep 6eckoreunal Kro Mermaer npejcra-
BUTH cebe KHUTY pasMepOM B MUJITHAP/] CBETOBBIX JieT? A 6ce Takue kuuru?! Ecin
Ballle BOOOpazkeHue eIé He JaJio c00st, BaM MOXKHO TOJIBKO 1103aBU10BaTh. U mocie
BCETO 3TOTO MBI BCIOMUHAEM, ITO MHOXKECTBO V* «BcCero JiuIiby» c4éTHOoe!

Y10o0bI 1OJIyYNTH KOHTUHYYM, HAM HaJ0 DPACCMATPUBATHL HE MPOCTO KHUIH
HECYPa3HO OIPDOMHBIX Pa3MepOB, HaM HOTPeOYIOTCS OeckoHewHbie KHUT'H, TaKue,
Yy KOTOPBIX BOODIIE HET pasMepa, KOTOPble HUKOTA HE KOHYAIOTCs, CKOJBKO ObI
MBI HU JBUTAJIUCH BJIOJIb TEKCTa; B CDABHEHUU C 3TUM KHUTA (POPMATOM B MUJLIHU-
apJl, CBETOBBIX JIET OKa3bIBAETCS UE€M-TO BPOJe JeTcKoil mrpymiku. [Ipudaém cama
Takasi «OeCKOHEUHasi KHUTA», OTMEJIBHO B3siTasl, €é He JaéT KOHTUHYyyMa, OHAa
Be/lb BCEI'O OJ[HA; HET, HAM HYXKHO B3dTb 6CE OECKOHEUHBIE KHU2U, U BOT TOL/A
MBI YBHJIUM, 9TO PACCMATPUBAEMOE MHOXKECTBO (OECKOHEYHBIX KHUT) UMEET MOIII-
HOCTb KOHTHHYYM. BOT TOJIbKO He BIIOJIHE TOHATHO, KAK MMEHHO MbI cOOMpaeMcst
9T OeCKOHEYHbIe KHUIH «PACCMATPUBATLY», OCOOEHHO IPsIMO BO BCEM MX MHOI'O-
obpasuu, ecjii MbI Jfayke 00HY TaKyl KHUATY IPEJICTABUTH cebe TOJIKOM HE MOYKEM.

YuTaTensim, XenaroLwmnm nposepuTb COBCTBEHHOE BOOBPaXkeHne HAa NPOYHOCTb, Mbl PUCK-

HEM NocoBeTOBaTb NomckaTb B VIHTepHeTe cTaTbu Npo Tak HasbiBaeMoe yucsio [pama. Ecnu,
CKaXkeM, Hape3aTb BClo Habntopaemyto vacTb BcenenHoii Ha nnaHkosckue apipbl (ceiivac B

283j1ech BCTpeUaeTCsl OUEBUIHOE BO3PAYKEHHE, UTO B GyjIyINeM MOTYT IOSBHTHCSI CHMBOJIBI,
KOTOpbIe MBI HE BKJIIOUWIN B V; OJHAKO MPU OJMKANUIIEM PACCMOTPEHHH HUYEro OT STOrO He
MEHSIeTCsI, JOCTATOYHO MPUAYMATh KAKOH-HUOYAH crocob 0O03HAYEHUsS] TAKUX CHMBOJIOB Uepe3
CHUMBOJIBI y2Ke uMetoluecs. Hanpumep, MoKHO IPUIyMaTh KAKOH-HUOY/Ib CIEIHAJIbHBIN CHMBOJI,
OCJIe KOTOPOTO OOBIYHBIMY JIECATUIHBIME MM paMu 6YIeT YKa3bIBATHCSI HOMEP «HOBOTO» CHM-
BOJIA, U 9TH HOM€pa MPUCBANBATEH BCEM HOBBIM CHMBOJIAM II0 Mepe MX MOsiBjieHuss. BosibIie Toro,
MOXKHO BOODOIIlE pacCMaTpUBaTh ajadaBUT u3 aBYyX cuMBOJIOB 0 u 1, a Bce ocTajbHbIE CHMBOJIBI
KOIMPOBATH KOMOWHAIMSIMU HYJIe W eIWHUI; COOCTBEHHO TOBOpsi, B MIAMSTH KOMITLIOTEPOB BCE
MMEHHO TaK U IIPOUCXOJIUT.



162 [IpenBapurenbHble CBeJEHUS

pun3nKe CUNTAETCS, YTO 3TO HAMEHbLLUUI BO3MOXHbLIA OOBEM, KOTOPLIA HEBO3MOXHO MOAe-
JINTb Ha '-|aCTVI) N NpeacTtaBnTb ce6e HEKOE 4UCNO, AECATUYHAA 3aNnNCb KOTOPOro 3aHUMaET
BCto Bcenennyto (TouHee, BClO €€ 4acTb, XOTb KaK-TO JOCTYMNHyt0 ans Habnogenuii ¢ 3em-
An), NPUYEM KaxKaas LecsaTuHHas uudpa 3anucu nMeeT pa3Mep B OAHY MIAHKOBCKYIO AbIpY,
TO MOJIYHEHHbIE MOHCTP U B NMOAMETKM He croguTcs ducny [pama; gaxke ecnm B Kaxayto
MJIaHKOBCKYIO Ablpy Haweli BceneHHoii «3arHaTby» ewé ofiHy TaKyto >Ke BCENEHHYIO U BCe
3TU BCesieHHble 3abUTb 4O OTKasa JecsaTudHbiMu uudpamum — K yuciy 'pama Hac 3To He
ocobeHHo Npnbnnsut. BoobpaxeHne TaM OTKasbiBaeT 33010 10 TOrO, Kak OnucaHne Yucna
BbIAZET Ha (PUHULLIHYIO NPSIMYIO, HECMOTPSI Ha TO, YTO OHO BMOJIHE KOPPEKTHO CHOPMYANPO-
BaHO Ha MaTeMaTn4eckom sibike. PasymeeTcs, 3anuck yncna 'pama Toxe BxoanT B Hawe V*,
4TO M MOHSTHO — 3TO HUCNO MATEMATUYECKM ONpefeneHo (T.e. peanbHO CyLLECTBYET TEKCT,
JatoWwnii ero onpeaeneHne) n siBSETCS pelleHneM BHATHO CpopMynMpoBaHHON 3ajadqn.

BeckoHeuHble TekcTbl, Kak 1 BeckoHeuHble Lpobu, MOXHO CKazaTb, UrpatoT B APYroii
JUre — TaM NbITaTbCsA HTO-TO Takoe BOOOPa3nTb NPOCTO C CaMoro Havana becnosnesHo.

Bnose odeBuiHO, UTO ONEPUPOBATH KOHTHHYAJILHBIMU OCCKOHEYHOCTSIMH B
KaKOM ObI TO HH OBLJIO KOHCTPYKTHBHOM CMbBICJIE HEBOZMOXKHO; CUETHBIE OECKOHEY-
HOCTH IIPEJICTABJISIOT COO0IT aDCOJIIOTHBIN Mpees He TOJIbKO IS 9eJI0BEYECKOro,
HO W JJTsl JTIOOOrO JPYyroro MO3Ta, €CJU TOJBKO TAKOH MO3I He OKayKeTCsl DeCKo-
HEeYHBIM caM 110 cebe. OTKPOBEHHO I'OBOps, Jake paborasl cO CIETHBIMH OECKO-
HEYHOCTSIMHU, MBI HUKOT/Ia HE PAacCMaTPUBaeM CaMu OECKOHEIHOCTHU, MBI IIPOCTO
3asIBJIsieM, 9TO KaKOB Obl HU ObLI ameMmeHT [N, Bcerma Haiimércsa smement N + 1;
MHade roBOps, KAKOB Obl HU OBLT yKe PaCCMOTPEHHBIH HADOP JIEMEHTOB MHOYKE-
CTBa, MBI BCErJa IPUJIYMAEM eII¢ OJINH SJIEMEHT, KOTOPBIH BXOIUT BO MHOYKECTBO,
HO eI He PACCMOTPEH B MPEJJIO?KEHHOM HAabope. 3JeCh, 10 HOJIBIIOMY CUETY, HET
HUKAKOW «DOECKOHEUHOCTH», €CTh IPOCTO HAIll OTKA3 OT PACCMOTPEHHUS HEKOEro
«IIOTOJIKA, BBIIIE KOTOPOTO MOYEMY-TO 3allPEIeHO IMPbIraTh.

IIpr BcéM mpm 3TOM B MaTeMaTHKe PACCMaTPUBAIOTCHA HE TOJBKO KOHTHHY-
aJbHbIe OECKOHETHOCTH, HO M OECKOHEYHOCTH, MPEBOCXOMISIINIE KOHTHHYYM: MPO-
CTEHIMM TIPUMEPOM TaKOH OECKOHETHOCTU MOXKET IOCJIYZKHUTDH MHOHCECTMEO BCET
MHOXHCECTNE delicmeumesvHux wuces (ero MOIHOCT 06o3HauaoT Ng). Koneuno,
HUKAKOI0 KOHCTPYKTHUBHOI'O CMBICJIA TAKUE [TOCTPOEHUsT HE HECYT; KOJIb CKOPO MbI
cTaBUM cebe TPUKJIAIHbIE 3a0atH, [TOABICHAE B HAIMUX PACCYKICHUSIX KOHTUHY-
aJIbHON OECKOHEYHOCTH JOJI2KHO CJIY2KUTH CBOErO POJIa, «TPEBOKHOM JIAMIIOTKOM» :
0CNOPOIHCHO, BBLTO0 3G NPedesb, KOHCMPYKMUGH020. SHAYAT JIX 9TO, YTO MaTe-
MaTHKa 9eM-TO Itoxa?! Pasymeercsi, HeT; MpoOCTO MaTeMaTHKa BOBCE He ODsg3aHa
OBITh KOHCTPYKTHUBHOM. MaTeMaTuKu OCTOSTHHO IIPOBEPAIOT HA IPOYHOCTD IPaHU-
Il BO3MOXKHOCTE 9€JIOBEYECKOTO MBINIJIEHU, U 38 OJTHO 9TO UM CJIEIyeT CKa3aTh
OI'POMHOE CcrIacub0, KaK, KCTaTH, U 33 TO, 9TO UMEHHO MATEMATHKH 00eCIIeInBaIOT
MIAPOKYIO MyOJIUKY CPEICTBAMH I PA3BUTHUSI BO3MOXKHOCTEH MO3ra; PaIi OTHOTO
TOJILKO 9TOro 3pdexra — pa3BUTUs COOCTBEHHBIX MHTE/LIEKTYaAJLHBIX BO3MOXK-
HOCTEl — MaTeMaTuKy, HECOMHEHHO, CTOUT u3ydaThb. [IpocTo He BesaKkas maTeMa-
TUYeCKasl MOJEJb IMPUTOJIHA JJIsi TPUKJIAJHBIX WM, €CJIM YTOTHO, WHYXKEHEPHBIX
1eJieit; caMo 1o cebe 3TO He IJIOXO M He XOPOIIO, 9TO IPOCTO (PaKT.

ﬂpmmeaneana CUTyauunsa ¢ BONPOCOM O TOM, CYLLECTBYHOT JIN TaKNE€ MHOXXECTBA, KO-
TOpble Heb3si 3aHYMepoBaTh (TO eCTb HECHETHBIE), HO KOTOPbLIE MPU 3TOM «MEHbLLUEY, YEM
KOHTUHYYM; WHBIMU CJIOBaMu, €CTb JIN elé Kakue-Hubyab BeCKOHEYHOCTN MeXAy CHETHOI
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n KOHTVIHyaJ'IbHOVI. CyLL{ECTBOBaHVIe Taknx 6eCKOHe‘-lHOCTeﬁ HEBO3MOXXHO HW [AOKa3aTb, HU
OrnpoBEPrHyThb, TO €CTb Mbl BMpaBe CHUTATb, YHTO TAKNX MHOXXECTB HE 6bIBaeT, HO TOYHO TakK
>Ke Mbl BMpaBe CYUTaTb, YTO OHU ObIBAlOT. FCHO, BNPOYEM, YTO HE MOJYYUTCS KOHCTPYK-
TUBHO MOCTPONTbL TaKOE MHOXECTBO, TO €CTb OMUCaTb 3JIEMEHTbI, U3 KOTOpbLIX OHO byaer
COCTOATD, I'IOp|O6HO TOMY, KaK Mbl ONNCbIBAJIN HAaTypaJibHble HYNCna ANA CYETHbIX MHOXECTB
1 BeckoHeYHble AeCATUYHbIE 4PObU A1t KOHTUHYYMOB; eciin Obl 3TO ObINO BO3MOXKHO, CyLue-
CTBOBaHME TaKMX MHOXECTB 0Ka3a/ioCh Dbl JOKa3aHHbLIM, @ 3TO HEBO3MOXHO (1 Kak pas 3Ta
HEBO3MOXXHOCTb, KaK HN CTPaHHO, AOKa3aHa). TO €CTb fAaXke eC/ NpeanoNOXNTb, HTO TakKune
MHOXECTBA €CTb, «MOTPOraTb» WX HaM HUKTO He JacT.

1.3.5. AnropuTMbl 1 BBIYHCJINMOCTDb

PacckasbiBasi 06 UCTOPUU KOMIIBIOTEPOB, Mbl OTMETHJIU (CM. ¢Tp. 58), 9TO pa-
00Ta KOMITBIOTEPaA COCTOUT B IPOBEICHUH GblUUCAECHUT, XOTSI PE3yJIbTATHI ITUX
BBIYHCJIEHAN B OOJIBITUHCTBE CJIyYaeB He MMEIOT HUYero obiiero ¢ gucaamu. Jlio-
bast mHPOPMAITHS, C KOTOPOil paboTaeT KOMIILIOTED, TOJIXKHA OBITH IIPEICTaBIEHA,
B HEKOTOPOiIl 00BLEeKTUBHON dopme, M, KaK CAeACTBUE, IPABUIA, 10 KOTOPBIM U3
ozHOI MHMOPMAIMU [OJIydaeTcs JIpyrasi (4 UMEHHO TO U JiejaeT KOMIIBIOTep),
CyTb HE 9TO MHOE, KaK PyHKuuu B Cyrybo MaTeMaTUdeCKOM CMBICJIE CJIOBA: B PO-
Ji 006JIACTHU OTIPEJIe/IeHNsT TAKOW (PYHKITMU BBICTYIAET MHOYXKECTBO HEKHUX «TIOPITUi
nH(MOpPMAIUN», TPEJCTABIEHHBIX N30PAHHBIM OOBEKTUBHBIM CIIOCOOOM, U OHO K€
CIIY2KUT 0071aCThIO 3HAYeHU . OOBITHO CUUTACTCS, YTO NH(POPMAIUS — KaK UCXO/I-
Hasl, TaK U TOJydaeMast — [IPEJICTABJISETCS B BUJIE TIEIIOYEK CUMBOJIOB B HEKOTOPOM
angasume?® A, To ecTb KaxKIas «MOPIUs HHPOPMAIIHHT» €CTh SJIEMEHT y7Ke 3Ha-
KOMOTO HaM TIO TpeplayteMy naparpady maoxectBa A*. C yaérom 3TOTO MBI
MOXKEM CYHUTATh, ITO PabOTa KOMIILIOTEPA BCErJA COCTOUT B 6bi4UCACHUU HEKOU
dyrkyuu suda A* — A* (Boipakenne X — Y obozradaeT QyHKIMIO ¢ 00JIACTHIO
oupeesnennst X n 06JacTbio 3HaYeHU V).

ITpu 3TOM MBI MOXKEM JIETKO 3aMEeTUTh OIpeeeHHy 0 mpobaemy. Kob ckopo
MBI MOJHCEM BbLIHUCAUMD 3HAUeHUEe (DYHKIMU (B KAKOM Obl TO HU OBLIO CMBICIIE),
TO, OYEBUTHO, MBI MOXKEM KAK-TO 3aIlUCATH HAIU ITPOMEXKYTOUHbIE BBIUHUCJICHUS,
TO €CTh MPEJICTABUTH BBIYUC/ICHAE B BUJIE TEKCTa. BoJibiie Toro, ecim pyHKINs B
KAKOM-TO CMBICJIE MOJHCEM Obimb 6bIMUCAEHA, TO B BHE TEKCTa MOYKHO IPEICTa-
BUTH BoODIIE camMo 1O cebe MpaBmIo, KaK 3Ty (DYHKIINIO HAJI0 BBIYUCIATH. MHO-
JKECTBO BCEX BO3MOXKHBIX TEKCTOB, KaK Mbl yzKe 3HaeM (cm.crp. 160), cuérnoe.
MexK 1y TeM ¢ IOMOIIBIO BCE TOIO »Keé KAHTOPOBCKOI'O JUANOHAJBHOI'O METOJIa Jier-
KO yOeIUThCsI, YTO MHO2KECTBO BCexX (DYyHKIUU HAJ HATYpPaJbHBIMU YHUCJIA-
MU UMEeT MOIIHOCTh KOHTUHYYM; €CJI 3aMEHUTh TEKCThI, TO €CTh 3JIEMEHTHI
MHOKecTBa A*, Mx HOMepamu (& 9TO MOXKHO CJeJaTh B CHJIy CYETHOCTH MHOZKe-
crBa A*), nosyunrcsi, uro dyHkuuii Buga A* — A* Toxe KOHTHHYYM, TOTJIA
KaK MHOXKECTBO BCEX BO3MOYKHBIX NPABUA BWIMUCAEHUA PYyHKuUuY — HE Dojee dem
c4éTHOE, BeJlb UX MOXKHO 3alllCaTh B BuJEe TeKCTOB. CJie/I0BATEILHO, JAJIEKO He

29HanomenM, 9T0 10z andbaBUTOM MOXKHO IIOHHMATH IIPOM3BOJIBHOE KOHEUHOE MHOYKECTBO,
KaK TPaBUJIO, COCTOSIIIEe XOTsI ObI M3 JIBYX JIEMEHTOB, XOTsI B HEKOTOPBIX 3a[a9aX PacCMaTPHU-
BAIOTCA TaKXKe U aJiaBUTHI U3 OJHOrO cuMBOJIa. [lycTbiM ajihaBUT OBITH HE MOXKET.



164 [IpenBapurenbHble CBeJEHUS

JUIsT KasKJI0i Takoil (pyHKIME MOYKHO yKa3aTh IPaBUJIO, 110 KOTOPOMY OHa Oyjer
BBIYUC/ISITHCS; TOBOPST, UTO OJHU (DYHKIUU 8bLYUCAUMDL, & IPYTUE — HET.
Haxke eciim paccMaTpuBaTh TOJBKO (DYHKIUHU, OOJACTHIO OIPEIeIeHUsT KOTO-
PBIX SIBJISIETCS MHOYXKECTBO HATYPAJbHBIX YHCE]T, 8 00JIACTHIO 3HAYEHUN — MHOZKE-
CTBO JiecaTUIHBIX 1udp or 0 10 9, TO U TaKOe MHOYKECTBO (DYHKIHII OKarKeTcst
KOHTHHYYMOM: B CAMOM JIeJie, KayKI0i Takoi (DyHKIUM MOXKHO B3aMMHO OJIHO-
3HAMHO IOCTABUTL B COOTBETCTBHE GECKOHEUHYIO JAECATHYHYIO APOOL ¢ HYyJIEBOI
nesoii yacreio, B3sB f(1) B KadecrBe neppoii nudpsl, f(2) B KadecTBe BTODOIi,
f(27) B kauecTBe JABAIATH CEABMOIT U TaK jajiee, Hy a MHOXKECTBO OECKOHEUHBIX
JIECATUIHBIX JIPO0EH, KaK Mbl YK€ BUJIEJN, HECIETHOE, TO €CTh KOHTHHYYM. flc-
HO, 9TO €CJI PACIIUPUThL 00J1aCTh 3HAYEHUH 10 BCEX HATYPAJbHBIX, TO (DYHKITHI
MEHBIIIe He CTaHeT; BIPOYeM, He CTaHeT MX M «DOJbIIe» — X TaK U OCTAHETCH
BCE TOT K€ KOHTHUHYYM. IIpm 3TOM BBIMUCIUMBIX (DYHKIMH, HAIIOMHUM, HE 0O-
Jiee ueM CUéTHast GECKOHETHOCTD, BEb KazKJIOH M3 HUX COOTBETCTBYET OIMCAHUE,
TO €CTh TEKCT, & MHOXKECTBO BCEX TEKCTOB CUYETHOE. [losydaercs, 9TO Beex «Ha-
TypaiabHbIX» (PYHKIHH TOpa3no «OoJbIIe», HeXKeJIn MOXKET CyHIeCTBOBATH BCEX
BBLIYHUCIUMBIX, 9TO Obl MBI HA MOHUMAJIA O, BEIYUCIUMOCTBIO — €CJIM TOJIBKO MBI
PH 3TOM MOJAPa3yMeBaeM, U9TO MPABUIa KOHCTPYKTUBHOIO BBIYUCJICHHUS MOMKHO

3allucaThb.

MockonbKy GeckoHeYHbIX ABOMYHBIX APODEl TOXKE KOHTUHYYM, Mbl MOXEM YNPOCTUTH
MHOXECTBO pacCMaTpuBaeMbiX PyHKUul ewwg bonbLie, OCTaBMB NNLIb [Ba BapuaHTa pesysib-
Tata: 0 n 1, unm «noXb» U «UCTUHY». Takux PYHKLMIA, KOTOpbIE, MPUHUMAsH HATypabHbIiA
ApPryMeHT, BbIAAIOT UCTUHY WU JIOXKb, TOXKE OKA3blBAETCA KOHTUHYYM, U3 4ero HemepgseH-
HO CNlefyeT, YTO MHOXECTBO BCEX MHOXECTB HATypasibHbIX YMcen Toxe HecuérHoe (umeer
MOLLHOCTb KOHTUHYYM): B CaMOM Jefie, BeAb KaxAas Takasi (YHKLMUS MMEHHO 4TO 3aJaéTr
MHOXECTBO HaTypasibHbIX YINCEN, W, HANPOTUB, KaXKAOMY MHOXECTBY HaTypaslbHbIX 41CEN CO-
OTBETCTBYET (PYHKLMSA, BbIGAOLLAS UCTUHY LJ151 SJIEMEHTOB MHOXECTBA U JIOXKb AJ1s1 YUCES, B
MHOXECTBO He BXOASALMX. DTOT Pe3ynbTaT HaM B JasibHelilueM U3/I0KeHNN He noTpebyeTcs,
HO OH HACTOJIbKO KPacWB, YTO He YMOMSIHYTb ero bbino 6bl BapBapcTBOM.

KomMibrorep poBOIUT CBOU BBLIYUCIEHUS, IOIYNHASCH NPO2PAMME, KOTOPAsT
BOILIOMIAET COOOU HEKYI0 KOHCMPYKIMUSHYIO NPOUEIYPY, U GA20PUITIM.
[TorrpocTy roBopsi, Mgt TOro, 9ToObl KOMIILIOTED OBLI HAM YEM-TO IIOJIE3eH — a
[I0JIE3E€H OH MOXKET OBLIThb TOJIBKO CO3JAaHMEeM OIHON MHMOPMALMKU U3 APYyrod —
00sI3aTe/IbHO HY»KEH KTO-TO, KTO TOYHO 3HAET, KaK U3 3TOH «OmMHOH» mHMOpMa-
WX HOJYIUTh «APYLYIO», I 3HAET 3TO HACTOJBKO XOPOIIO, UYTO MOXKET 3aCTaBUTH
KOMIIBIOTED BOILJIOTHTH 3TO 3HAHUE Ha MPAKTUKE, IPUIEM Oe3 HEIoCPeICTBEHHOTO
KOHTPOJIsI CO CTOPOHBI 00JIaaTe s UCXOAHOTO 3HAHUS; 3TOT UeJIOBEK, COOCTBEH-
HO T'OBOPsI, HA3bIBAETCH IPOrpaMMUCTOM. Kak HEC/IOXKHO J0rajaThbCs, ajrOpPUTM
KakK pa3 U eCTh TO CaMOe IIPABHUJIO, [10 KOTOPOMY BBIYMCJ/ISIETCSI (DYHKIIMS; MOYKHO
CKa3aTh, 9TO (PYHKIHUIO CJIEIYET CYUTATh BHIYUCIUMON, €CJIN JJI He€ CyIIeCTByeT
AJITOPUTM BBIYUCJICHUSI.

[Ipocrora 3THX paccy:KAeHHil Ha camMoM Jeje OOMAH4YUBa; IOHSITUSA GA20-
PUMMG U B8BIUUCAUMOT PYHKUUYU OKa3BIBAIOTCS MaTepueil KpaiiHe 3aKOBbI-
puctoit. Tak, IpaKTUIeCKHu B JIIOOOM IKOJLHOM yIeOHNKEe NH(POPMATUKY BBl Haii-
J€Te OIpedesieHne aJTOPUTMa — He IIOsiCHeHWE, O YéM HJET pedb, He paccKas
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0 IIpeJIMeTe, & UMEHHO OIpejesieHne, KOPOTKYIo (hpa3y BUJA <«AJTOPUTM — 3TO
TO-TO M TO-TO» WA <«AJIOPUTMOM HAa3bIBAETCsl TO-TO M TO-TO». 1akKoe olpeje-
JIeHre OOBIYHO BBIJIE/IAETCA KPYITHBIM KUPHBIM MIPUQTOM, 0OOBOIUTCS PAMOYKOIA,
cHabXKaeTcsd KaKOH-HUOYIb MUKTOIPAMMOI ¢ BOCKJIUIATE/]IHHBIM 3HAKOM — CJIO-
BOM, JIeJIaeTCsI BCE, 9TOOBI yOeInTh KaK YIEHHKOB, TaK W WX yUIHTesei, 9To cue
MIOJIEYKUT 3ayINBAHWIO Ham3yCThb. K COXKAJEHUIO, TaKUEe OIMPEIeIEHUsT TOISITCS
TOJILKO B KadecTBe yIpaKHeHus Ha 3a3yopuBanue. Ha camom ke mese orrpe-
JleJIeHnsI aJIrTOPUTMAa HE CYHIECTBYET, TO €CTh KaKOe Obl «OIpeJleJIeHue» HU
MIPUBOJIUJIOCH, OHO OyJIeT 3aBeJIOMO HEBEPHBIM: KaXKJIBIi aBTOD, JAMOIIHI TaKoe
oIIpejieJieHre, JIOMyCKaeT (PaKTUIeCKyI0 OIMMOKY yKe B TOT MOMEHT, KOIJia, pella-
eT HadyaTh ero pOpMYJIUpPOBaTh, M COBEPIIEHHO HEBAXKHO, KAKOBa, OyIeT UTOroBast
dopmynupoBKa. [IpaBuiibHOTO OIpeje/ieHnsa He CyIIECTBYeT HEe B TOM CMBICIIE,
9TO «OIPEIEeIeHNsT MOTYT OBITH pas3Hble» U Jayke He B TOM, 9TO «MbI ceiiuac He
3HaeM TOYHOI'O OIpeJesIeHus], HO, BO3MOXKHO, KOI/Ia-HUOY/Ib y3HAEM»; HAIIPOTHUB,
MBI TOYHO 3HAEM, YTO OIpeJieJieHNsI aJITOPUTMA HET U OBITH HE MOXKET,
IIOTOMY 9TO JIF0O0€e TaKOe OIIpeJie/IeHIe, KAKOBO ObI OHO HU OBLJIO, BEIOBET OCHOBY
U3-TI0/T 1IEJIOTO Pa3/iesia MaTeMATUKUA — 1MEeoPUU 8blHUCAUMOCTIU.

Yr00bl OHATDH, KaK K€ TaK IOJIYYMIOCh, HAM ITOHAJI00UTCS OYEepPETHON IKC-
Kypc B ucroputo. B niepBoit mosiopuae XX BeKa MaTeMATHKY 3aMHTEPECOBAJIICH BO-
IIPOCOM, KaK CPeIU BCEro TEOPETHIECKOI0 MHOI00Opa3ust MaTeMaTUIeCKIX (DyHK-
M BBIJEIUTH TaKue, KOTOPbIE Ye/IOBEK C UCIOJIb30BaAHNEM KaKUX ObI TO HU OBLIO
MEXaHMYIECKUX WU JIFOOBIX JPYTUX IIPUCIOCODIEHUN Mootcem suviuucaums. Hada-
Ji0 sromy tosoxkua Jlasun ['uinbbept, chopmymuposasmuii 8 1900 romy crmcok
HEPeNEHHBIX (HA TOT MOMEHT) MATEMATHICCKUX [TPODOJIEM, N3BECTHBIX KaK «[ miih-
6epTOBBI TPOLIEMBI»; TpobJIeMa PeIeHusT ITPOU3BOILHOIO INO(paAHTOBA ypaBHE-
HUsI, U3BECTHAs KaK decamas npobaema uivbepma, mo3zxKe oKa3aIach HEPaspeuli-
MOTl, HO JIJIsT JOKa3aTeIbCTBA 3TOro phaKkTa IoTpebOBaJIOCh CO3aTh TEOPUIO, POop-
MaJIU3YIONLYI0 TIOHSITHE «Pa3pPEeNImMOCTHy: 0e3 9TOr0 HEBO3MOXKHO HUYErO OIpe-
JIeJEHHOIO CKa3aTh HU PO MHOXKECTBO 33184, KOTOPbIE MOXKHO KOHCMPYKMUCHO
pewumsb, H PO TO, 9TO CJEAYeT IHOHUMATDH 0]l KOHCTPYKTUBHOCTBHIO PEIIEeHMS.
[Tpobiemamu pa3pentuMocTu 3ajad (MHAYE TOBOPS, BBIYHCIMMOCTH (BYHKITHIA)
3aHUMAJINCh TaKWe U3BeCTHble MareMaTuku, Kak Kyprt ['€menn, Ctupen Kimnm,
Autonco Yépu u Anan Triopunr.

QyHKIMH, ONEPUPYIONNE ¢ UPPAIUOHAIBHBIMU YUCJIAME, ITPHUILIOCH OTOPO-
CUTH cpagdy ke. VppalnoHa IbHbIX 0KA3aI0Ch «CJIUIIKOM MHOILO»; B IIPEIbIIYIIEM
naparpade Mbl TajJd HEKOTOPbLIE MOSCHEHUsI, MOYeMY KOHTHHYaJIbHbIe OeCKOHEeY-
HOCTHU HE TOJSITCSI JIJIsi KOHCTPYKTUBHONW PAOOTHI.

Konb ckopo KOHTHHYyajbHBIE OECKOHEYHOCTH KOHCTPYKTUBHBIM BBIUUCJICHU-
M He IOJJIal0TCH, OrpAaHUYINBas HAC CYETHBIMU MHOXKecTBamu, [€nenb u Kiman
MPEJIOKUIA JIJIST TEOPETUIECKUX M3BbICKAHUI pacCMaTPUBATDL TOJIHKO (DYHKIIAH
HATYPAJIBHBIX aPIYMEHTOB (BO3MOYKHO, HECKOJIBKUX ), 3HAYCHUSIMI KOTOPBIX TOXKE
SABJISIIOTCA HaTypaJbHbIE YUC/IA; MPU HEOOXOIMMOCTHU JobbIe (DyHKIMH, paboTa-
IOIUE HAJ[ IPOU3BOIBHBIMI CICTHBIMU MHOYKECTBAME (B TOM HHCIIE, 9TO BasKHO
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JIUIST HAC, U HAJl MHOXKECTBOM A*), MOI'YT OBITH CBEJICHBI K TAKUM «HATYDAJTLHBIM »
GYHKIUSIM ITyTEM 3aMEHBI 9JIEMEHTOB MHOXKECTB UX HOMEPAMHU.

3apaBblif CMBIC/ IIOJCKA3bIBAET, UTO Jarke Takne (PYHKIUM HE BCErIa Gbi-
YUCAUMDL; OTCBLIKA K 3IPaBOMY CMBICIY 3I€Ch TPeOyeTcs, IOCKOJBbKY MBI IIOKa
HE TOHsIA (M, CTPOTO TOBOPsl, TaK W HE TMOMMEM), UTO K€ TAKOE <«BBIUUCIUMAST
dbyuximsi». Tem He MeHee, Kak yxke 0bL10 cKazano, dynkiwmii suga N — N (rge
N — MHO>KECTBO HaTypaﬂbeIX LII/ICeJI) - KOHTI/IHyyM7 TOrJJa KakK aJI'OPUTMOB, Cy—
JIsT TI0 BCeMy, He GoJiee 1eM CYETHOE MHOXKECTBO; 00IIee KOJIMIECTBO BO3MOXKHBIX
dbyHKIHMi, TaXke KOrjia Mbl PACCMaTPUBAEM «BCErO JIMIIL» HATypaJbHbIe (DYHK-
MK HATYPAJIbHOIO apryMeHTa, OKA3hIBAETCS «I'OPa3/I0 OOJIbIIEy, YeM KOJIUIECTBO
GYHKINHA, KOTOPbIE MOXKHO KaK-TO BBIYUC/ISATD.

Nzyuas BeraucanMocThb Gyukuui, [énens, Kannn, AkkepMan u apyrue Mare-
MaTHUKH IPUILIA K KJIACCY TaK Ha3bIBAEMBIX YACMUYHO-PEKYDPCUBHBLL PYHK-
yuti. B KauecTBe olpeleieHns 9TOro Kjacca paccMaTpUBaeTcsl HeKHil 6a30BbIif
HabOp OY€Hb MPOCTBIX MCXOAHBIX (PYHKIMI (KOHCTAHTA, YBEJUICHUE HA €TMHUILY
u npoexyus — (MYHKINST HECKOJbKUX apryMEHTOB, 3HAUEHUEM KOTOPOM SBJISET-
Csl OJIH U3 €6 apryMeHTOB) U ONepamopos, TO eCTh onepanuii Haj dyHKIUSIMHE,
[IO3BOJISIFOIIMX CTPOUTH HOBBIE (DYHKIUY (OIEPATOPHI KOMIO3UIUH, TPUMUTHBHOMN
PEKypPCUM ¥ MUHUMM3AIMHN ); [10]] YACTHYHO-PEKYPCUBHON (DYHKIIUEH ITOHUMAETCs
Jobast pyHKIMSI, KOTOPYIO MOXKHO IIOCTPOHUTD C IIOMOIIBIO IIEPEIUCICHHBIX OIlepa-
TOPOB M3 MEPEYUCIECHHBIX UCXOMHBIX PyHKIMNA. CII0BO «JaCTUYHBIE> B HA3BAHUI
KJIACCA YKA3bIBAET HA TO, 9TO B 9TOT KJACC 00s13aTebHOY BXOAAT (DYHKIUH, KO-
TOPBIE OIIPee/IeHbl JIIIb Ha HEKOTOPOM MHOXKECTBE UHCEJ, & JJIsl IKhCe]I, He BXO-
JISAIIAX B 3TO MHOYKECTBO — He OIIPEJIEJIEHbI, TO €CTh HE MOI'YT ObITh BBIYHMCJIEHBI.
Cremyer OTMETUTD, UTO SIUTET «PEKYPCUBHBIE» B JIAHHOM KOHTEKCTE O3HAJAET,
9TO (DYHKIIUU BBIPAXKAIOTCSI OfHA Uepes3 JIPYTYI0 — BO3MOXKHO, JIaXKe Jepe3 caMy
cebst, HOo He obst3aresbHo. Kak MBI yBUAUM 11032K€, B IPOTPAMMUPOBAHUN CMBIC/T
TEPMUHA, «PEKYPCUsT» HECKOJILKO YIKe.

MHoro4uncieHHble TOIBITKA PACIIUPUTh MHOYXKECTBO BBIYMCIUMBIX (OYHKITUAN
IIyTEM BBEJIEHMSI HOBBIX OIepallfil yCIIEXOM He YBEHYAJIMCh: KaXKJIblii pa3 yjaaBa-
JIOCH JOKAa3aTh, YTO KJace PYHKIMIA, 3a0aBacMbIX HOBLIMH HabOpaMU OIepallui,
OKa3bIBAETCsI BCE TeM XK€ — YrKe U3BECTHBIM KJIACCOM YaCTHYHO-PEKYPCUBHBIX
dbyuknuii, a Bce HOBbIE oreparuy GIATONOIYIHO (XOTSI B HEKOTOPBIX CJIydasx JIo-
BOJIBHO XUTPO) BBIPAYKAIOTCSI Y€Pe3 y2Ke UMEFOIINECs.

Anonco Yépu oTkaszajcs OT JAJIbHEHIINX IONBITOK PACIIAPUTL 9TOT KJIACC
U 3asBUJI, YTO, IO-BHIUMOMY, KaK Pa3 YaCTHUIHO-PEKYpPCHUBHBIE (DYHKIIUU COOT-
BETCTBYIOT HOHATHUIO SbU4UCAUMOT OYHKUUY B JTIOOOM pa3yMHOM IOHMMAHUU BbI-
YUCJIMMOCTU. DTO YTBEp:KJEHHE Ha3bIBaloT me3ucom dépuwa. Ormernm, 9TO
Tesuc Uépua He MOXKET pacCMaTpPUBATHCs KaK TeopeMa — €ero HeJb3sl JI0Ka-
3aTb, IIOCKOJLKY Yy HAC HET ONpelesIeHHs] BLIYUCAUMON (yHKUIUU U TeM OoJiee
HET OIpeIe/IeHUs] «Pa3yMHOI0 IOHMMaHusi». Ho modemy ObI, CIIpOCHTE BbI, HE
JlaTh KaKoe-HUOYIb OIIpejesieHne, 9To0bl Tesnuc Yépua okasajcs gokasyeM? Or-
BeT 371ech oueHb mpoctoit. IIpeBpaTuB Tesnuc Yépua B AK0OOBI JOKa3aHHBIN

30l'queMy 9TO CTOJIb 00s3aTEILHO, MBI Y3HAEM UyTh IO37KE, CM. PACCyKIeHue Ha cTp. 177.
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dakT, MbI COBEpIIIEHHO 6€30CHOBAaTEJIbHO JIUHININA Obl cebsl IIepPCHEeKTUB
OAaJIbHENIIero muccjeJoBaHus BbIYUCJIMMOCTH W PA3HOOOPA3HBIX Mexa-
HU3MOB BBIYUCJIEHUS.

[Toka 4TO BCe MONBITKU cO3/anust HAOOPa KOHCTPYKTUBHBIX onepaluii, 6osee
borarToro, HeKeJIn IPeJJIOKEHHBIN paHee, MOTePIIen Heylady: KaxKIblii pa3 oka-
3bIBAETCS, UTO KJIACC (PYHKIUN IOJIy4aeTcs POBHO TOT »Ke. BIiojiHe BO3MOXKHO,
9TO TaK OyJeT Bcerma, TO eCThb KJACC BBIYUCIUMBIX (DYHKIINN HUKOTIA He OyIer
pacIupen; IMEHHO 3TO U yTBepxkaaeT Te3uc Uépua. Ho Besb 310 HE MOXKET OBITH
JIOKA3aHO — XOTs OBbI IIOTOMY, UTO HE BIIOJIHE MTOHSITHO, YTO K€ TAKOE «KOHCTPYK-
TUBHASI OIEPAIldsiy U KAKOBO WX MHOXKecTBO. CJie0BATEIbHO, BCErJa OCTa8TCsI
BO3MOXKHOCTb, UTO B OY/yIIeM KTO-HHOY/b HMPEJIOKUAT TaKOH HabOp oleparui,
KOTOPBINl OKAYKETCsT MOIIHEE, HEXKeJIU 0a3uc JJisi 9acTUIHO-PEKYPCUBHBIX (DYHK-
nuii. Tezuc Yépua B 3TOM citydae OyJeT ONMPOBEPIHYT, WU, TOYHEE TOBOPs, BMe-
CTO HEro IOABUTCA HOBBII TE3UC, aHAJIOIMYHBLIA MMEIOIEeMyCd, HO CChLIAIOIINAC
Ha apyroit kjaacc Gyukimii. [logaepkaém, 910 onpeae/ienne BLIYUCINMON (DyHK-
[ OT 9TOTO HE IOSIBUTCSI, TIOCKOJBKY JlayKe eC/IH KJIACC BBIYUCIUMBIX (DYHKITHI
OKAXKeTCsl PACIIUPEH, CaMO I10 cebe 9TO He MOXKET 03HAYaTh, UYTO €r0 HEJIb3s Pac-
MIAPUTD e1m1é HoJIbIIIe.

C HEKOTOPOIi HATSKKOMA MOXHO CHUTATh, HTO KACC YaCTUHHO-PEKYPCUBHBIX PYHKLUN €O
BCEMU €ro CBOCTBaMU NPeACTaBnseT coboli HEKYIO abCTPAKTHYIO MATEMaTUHECKYIO TEOPUIO
HaﬂOﬂ'06V|e reomMeTpunn EBKJ'IVIAa NN, CKa>kem, Teopuun BepOﬂTHOCTeVI, TOrga Kak MOHATWNE
BbIYNCANMOCTI KaK TaKoBOE HAaXOAUTCS BHE MaTeMaTUKW, sIBASSICb CBOWCTBOM Halweli Bce-
neHHoll («peansHOro MuUpa» ) Hapsiy CO CKOPOCTbLIO CBETA, 3aKOHOM BCEMUPHOIO TArOTEHUS
1 ToMy nogobHbim. Tesnc Yépya B 3TOM ciiyvae OKa3biBaeTCsi CBOErO POAA HAYYHOU rumo-
Te30/ OTHOCUTENBHO TOro, Kak yCcTpoeH peaanb||7| MUp; BCE OKOHYaTENIbHO BCTAET Ha CBOWU
MeCTa, eCii Mbl BCMOMHUM, HYTO COFIACHO TEOPWUM HAY4HOro 3HaHMUsi, CPOPMYNUPOBAHHOIM
Kapnom [Monnepom, runotessi He BbIBalOT BepHbIMU, a DbIBAlOT TONLKO HEOMPOBEPrHYThI-
MU, N nccnenoBaTeslb O6ﬂ3aH NPUHNMATb BO BHNUMaHWE, 4TO mo6a$| rmnoTe3a, CKOJIbKO 6b|
NOATBEPXKAEHUA €li HM HALLNOCh, MOXET OKa3aTbCsl onposepriyTa B byaywem. Tesuc Hép-
ya yTBepXaaeT, 4To nobas DyHKLNSA, KOTOPasi MOXKET ObiTb KOHCTPYKTUBHO BbIYUC/IEHA,
HaAaXoAUTCA B KJlaCCe€ HaCTUHHO-PEKYPCUBHbBbIX d)yHKU'I/Iﬁ; 3TO YyTBEPXKXAEHNE NMOKA HUKOMY He
Y42N0Ch ONPOBEPrHyTh, B CBSI3W C Y€M Mbl MPUHUMAEM €ro 3a BepHoe. 3aMeTuM, KpuTe-
puti panbcucpukayun lNonnepa k Tesucy Yépua npekpacHo npumerum. B camom pgene, mbl
MoxeM (M [OCTAaTOHHO JIETKO) yKa3aTb TaKOW SKCMEPUMEHT, NONOXKMTENbHbIN Pe3yabTaT KO-
TOporo onposepr bbl Tesnuc Hépya: JOCTaTOYHO NOCTPOUTL HEKUIA KOHCTPYKTUBHBINA aBTOMAT,
KOTOPbIli BbIYNCASN Bbl (DYHKLUIO, HEe BXOASALLYIO B KNACC 4aCTUYHO-PEKYPCUBHbIX.

QopmaJsibHas TEOpUs AJTOPUTMOB HOCTPOEHA BO MHOI'OM aHAJIOIMYHO TEOPUH
BeraucauMocT. CUUTaeTcs, YTO AJTOPUTM €CTh KOHCTPYKTHUBHAS peajiu3alus
HEKOEero 1peobpa30BaHus U3 BXOJIHOTO CJIOBA B PE3YJLTHUDPYIONIEE, IPUIEM KakK
BXOJITHOE CJIOBO, TAK U CJIOBO-PE3Y/IbTAT MPEJICTABISIOT COO0H KOHETIHBIE EMOYKH
CUMBOJIOB B HEKOTOPOM asichaBute. Vnade roBopst, 9To0bI MOXKHO OBLIO 00CY K IATD
AJIPOPUTM, HYKHO JJIsI Hadajia 3apUKCIPOBaTh KaKOH-HUOY b asidbaBut A, u Torma
AJITOPUTMBI OKAXKYTCsI KOHCTPYKTUBHBIMU PEATH3AIUSIMU BCE TEX YKE 3HAKOMBIX
HaM TpeobpasoBanuit Buga A* — A*) TO ecTb, MONPOCTY TOBOPSI, PEATU3AIUSI-
ME (eC/IM YrOJIHO, KOHCTPYKTHBHBIMU [IPABUJIAMU BBIYUCJICHUI) GyHKkyull OHOIO
apryMeHTa, Jjisd KOTOPBIX apryMEHTOM SIBJISIETCS CJIOBO M3 CUMBOJIOB ajiaBUTA,
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U CJIOBO YK€ sIBJISIETCS Pe3yJIbTATOM BbIuucjenud. Koneuno, Bcé 310 HUKOUM 00-
Pa3oM He MOXKET CUATATBbCH OlIpeJleJIECHuEeM aJlOPUTMAa, IHOCKOJIbKY OIIUPAEeTCA Ha
TaKle BbIParKeHUs, KaK «KOHCTPYKTHUBHAS peau3aludy, «KKOHCTPYKTUBHBIE IIPa-
BUJIa BBIYNCJICHHUIT», & CaMH 3TH <«TEPMUHBI» OCTalOTCsa 0e3 ompenesnenuii. I1po-
JIOJIZKas aHAJIOTHIO, MBI OTMEYAEM, UTO HE BCAKOE TAKOe MPeodbpPas3oBaHNe MOXKET
OBITH peaTn30BaHO AJTOPUTMOM, BE/lb TAKUX IIPe0Opa30BAHII KOHTUHYYM, TOTIA
KaK aJIf'OPUTMOB, €CTECTBEHHO, He D0Jiee 1eM CIETHOE MHOXKECTBO, IIOCKOIbKY, 9TO
ObI MBI HU IMOHUMAJIA TIOJ] AJITOPUTMOM, MbI, BO BCIKOM C/Iydae, MOJAPa3yMeBaeM,
4TO €ro MOXKHO KakK-TO 3anucamb, TO €CTb IIPeACTaBUTh B BUJE KOHEYHOI'O TEK-
cTa, & MHOXKECTBO BCEX BO3MOXKHBIX TEKCTOB cuérHoe. Kpome Toro, 6n110 OBl He
BIIOJIHE IPABUJILHO OTOXKJIECTBJISITh AJITOPUTM C T€M IIPeodpasoBaHUEM, KOTOPOE
OH BBIIOJIHAET, IIOCKOJIbKY JIBA PA3HHLIL AJITOPUTMa MOI'YT BBIIOJHATH OJHO U TO
JKe TIpeoOpa30BaHme; K 9TOMY BOIIPOCY MbI BCKOPE BEPHEMCH.

OnuH U3 ocHOBaTeJell Teopry ajaropurTMoB Ajtan ThIOPUHT pemIoKuI Gop-
MaJIbHYIO MOJIeJIb aBTOMAaTa, U3BECTHYIO Kak Mmawura Tvropuraa. IToT aBTO-
MaT UMeeT JIEHTY, OECKOHEUHYIO B 00€ CTOPOHBI, B KaXK/JI0H sidueliKe KOTOPO#l MO-
2KeT OBITH 3aIrcaH CUMBOJ ajiaBuTa JIMOO g4eiika MOKeT ObITh ITycToii. Biosn
JICHTBI JBUXKETCs I'OJIOBKA, KOTOPas MOXKET HAXOAUTBHCA B OJJHOM M3 HECKOJIbKUX
IPEJIONPEIETIEHHBIX COCMOAHUL, TIPUIEM OJHO U3 ITUX COCTOSTHUN CUNTAETCS
HAYAJIbHBIM (B HEM TOJIOBKA HAXOJUTCS B Ha4Yaje paboThl), a APyroe — 3aKJIH0un-
TeJIbHBIM (IIPU TI€pexo/ie B HEro MalllnHa 3aBepiinaer pabory). B 3aBucumoctu or
TEKYIEro COCTOAHUS U OT CUMBOJI& B TEKYyIlled d4yeiike MallllnHa MOXKeT:

® 3AINCATh B TEKYILYIO S9IeiiKy JI000# cCuMBOJI ajidaBuTa BMECTO TOI'O, KOTO-

PBI TaM 3aImMcaH ceiiyac, B TOM YHCJE W TOT K€ CaMBbIli CUMBOJI, TO €CTb
OCTaBUTH COJIEPYKUMOE STUeiikn 0e3 n3MeHeHu;
® U3MEHHUTL COCTOSHHE T'OJIOBKM Ha JII0D0e JAPyroe, B TOM UHCJIE OCTATLCH B
TOM COCTOAHUY, B KOTOPOM I'OJIOBKa HAaXOJUJJIaCh 10 3TOrO;
® CIBUHYTLCH Ha OJHY IIO3UIUIO BIIPABO, Ha OJHY IIO3UINIO BJICBO UJIN OCTATh-
Ccd B TEKYIIeil MO3UIUU.
[Iporpamma jiist MamuHbl ThIOpUHTA, Yallle Ha3bIBa€Masi IIPOCTO «MarmuHo#i Thio-
PUHTa», [IPEJICTABISIETCS B BUE TaOJIUIBI, 3aJafomieil, 9Td Jo/IKHa CIeIaTh Ma-
IMIAHA TPU KaKJI0i KOMOWMHAIIMU TEKYIIEro CHMBOJIA W TEKYIIEro COCTOSHWUSI; 110
TOPHU30HTAJIN OTMEYAIOT CUMBOJIBI, TI0 BEDTUKAJIN — COCTOSTHUS (MM HA06OpOT), a
B KaXKJI011 staeiike TabINIIHI 3aIINCBIBAIOT TPU 3HAUEHWSI: HOBBIIT CUMBOJI, HOBOE CO-
CTOsIHUE U CJIeJYIOIIee JIBUKeHue (BJIeBO, BIPABO UJIM OCTAaThCs Ha Mecre). Ilepes
HaYaJI0M pabOThI HA JICHTE 3aIIUCAHO BXOIHOE CJI0BO; €CJIM IIOC/Ie KAKOTO-TO IUCTIA
maros MallliHa IlIepellia B 3aKII0YUTEIbHOE COCTOAHUE, CUUTACTCA, YTO CJIOBO,
KOTOPOE 3aIIMCAHO Tellephb Ha JIEHTE, sIBJISIeTCsS PE3YJIbTaTOM pabOThI.

Tesuc Twvropurea riacut: KaKOBO ObI HU OBLIO pa3yMHOE IHOHUMAHHIE aJIro-
puTMa, JIFOOOH aJropuTM, COOTBETCTBYIOIINI TAKOMY ITOHUMAHUIO, MOYKHO PEAJIH-
30BaTh B BUJIE MAIIUHBI THIOPUHTA. JTOT TE3UC MOATBEPKIAETCS TEM, UYTO MHO-
JKE€CTBO TPEIIPUHSITHIX IMONBITOK CO371aTh «00jiee MOIIMHBIN» aBTOMAT IOTEpIIe-
JI HeyJiady: JUisl KayKJI0ro cozuasaeMoro dopmasmsma (GhopMaJbHOro aproMara )
VIAETCH YKa3aTh, KAKAM CIIOCOOOM ITOCTPOUTH aHAJOTUIHYIO €My MaIuny Tbio-
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punra. Camux Takux (popMain3MOB OBLJIO IIOCTPOEHO HEMAJIO: 3TO U HOPMaJIbHBIE
ajropuT™Mbl MapKoBa, 1 BCEBO3MOXKHBIE aBTOMATHI C PETUCTPaMU, U BAPUAIIMKA Ha
TeMy camoii MamuHbl Thiopuira — Maruna [locTa, MaIIuHbI ¢ HECKOJIBLKUME JIEH-
TaMM U IIpovee B TaKOM Jyxe. KarKaplit TaKoi «aJropuTMUIecKuil (hopMaaIn3ms,
OyIyan pacCMOTPEHHBIM B POJIM KOHKPETHO OIpeae nMoil paboueil Moaean BMe-
CTO <«HEYJOBUMOTO» IIOHATHUS aJCOPUTMa, OKA3bIBAETCS B TOM WJIM WHOM BHJIE
[I0JIe3€H JIJIsl PA3BUTUsI TEOPHUH, & B Psife CJYIAeB — U JJIST IPAKTUIECKOIO MPHU-
MEHEHU; CYIIECTBYIOT, B JaCTHOCTHU, A3bIKN IIPOTPaMMUPDOBaHNA, OCHOBaHHbIEC Ha
JIAMOIa-MCUUCIeHNN (KOTOPOe CJIeJyeT OTHOCUTH CKOpee K TeOPUH BBIYHCIMMBIX
dbyHkuumit), a Tak¥kKe sI3bIKU, BBIYUCIUTEIbHAS MOJIEIb KOTOPBIX HAIIOMUHAET aJl-
ropurMmbl Mapxkosa. IIpu s3ToM 1151 KazK10ro Takoro (hopMan3Ma, ObLIO JOKA3aHO,
YTO €ro MOYKHO PeaJIf30BaTh Ha MallnHe TblOpHHIa, a MamuHy ThOpHHra — Ha
HEM.

Tem He Menee mokasarb Te3uc ThIOPHWHTA HE MPEICTABISIETCS BO3MOXKHBIM,
ITOCKOJIBKY HEBO3MOYKHO OIPEIEINTD, YTO TAKOE «PAa3yMHOE OHMMAHUE aJTOPUT-
May; 3TO He UCKJII0UaeT TeOPETHIECKOH BOZMOKHOCTH, ITO KOI/Ia-Iub0 B Oy/IyIIeM
Te3uc ThIOpUHTA OKAXKETCs OMPOBEPIHYT: IJIsi TOr0 JOCTATOYHO IPEIJIOKUTH
HeKU (POPMAJILHBIN aBTOMAT, COOTBETCTBYIOIIUHI HAIIIEMY TOHUMAHUIO aJITOPUTMA,
(TO eCcThb KOHCTPYKTUBHO PEaJn3yeMblil), HO IIPU 9TOM UMEOIuil KoHpUrypamnum,
KOTOpble B MamuHy ThopuHra He nepeBoisaTcs. To, 9To noka HUKOMY HeE yia-
JIOCH TIPEJIOYKUTH TaKoil aBTOMAT, (POPMAIbHO HHUYErO HE JIOKA3BIBAET: a BIPYT
KOMY-TO ITOBe3ET OostbIie?

Bcé s10 BecbMa HamoOMHUHAET CHTYAIMIO C BBITUCAUMBIMHU (DYHKIIHAMHA,
9aCTUIHO-PEKYPCUBHBIME (DYHKIIUSIMEA U TE3UCOM Uépua, u TaKkoe 1mogooue He Ciry-
vaitHo. Kak MbI y2Ke oTMedasu, Bce nmpeobpas3oBanust Bujga A* — A* myrém 3ame-
HBI 9J1eMeHTa MHOXKecTBa A* (To ecTh ciiéBa) ero HoMepoM (YTO MOXKHO CJeJIaTh,
IIOCKOJIBKY MHOKeCTBO A* c4érHOe) MOryT ObITh IIPEBPAINEHbI B IPE0OPA30BAHMS
pumga N — N, a myTéMm 3aMeHbl HOMepa CJ0Ba CaMHUM CJIOBOM — obOpaTHO. Bo-
Jiee TOro, JOKa3aHo, 9To J0boe mpeobpa3oBaHme, peaan3oBaHHoe ManHoi Thio-
PUHIra, MOYXKET OBbITH 3aJaHO B BUJIE YaCTUIHO-PEKYPCUBHON (DPYHKIIUU, & JII00ast
JaCTUIHO-PEKYyPCUBHAA (PYHKINS — pealn30BaHa B BUE MaIlUHbI ThIOpHUHTA.

OsHagaeT Ji 3TO, YTO «BBIYUCIUMAs (DYHKIHUA> U «AJTOPUTM» CYyTh OJIHO U
T0 Ke? PopMasIbHO rOBOPsI, HET, M TOMY €CTh JIBe NMPUIMHBI. Bo-mepBhIX, 00a 10-
HATHUA HE OIIPEAEJICHDBI, TaK ITO JOKAa3aTh NX 9KBUBAJICHTHOCTH HEBO3MOXKHO, KaK,
BIIPOYEM, U ONPOBEPTHYTH €€. Bo-BTOPBIX, KaK y»Ke T'OBOPHUJIOCH, 9THU IMOHSITHSI
HECKOJIbKO OTJIMIAIOTCSI [0 CBOEMY HAIIOJIHEHUIO: €CJIN JBe (PYHKUUU, SaTTUCAHHbIE
pas3ImIHBIM 06pa30M, UMEIOT IPHU 9TOM OJHY W TY Ke 00JIaCTb OIpese/IeHus] U
BCerJa JIAf0T OJIMHAKOBBIE 3HAUEHUS IIPYU OJMHAKOBBIX apryMeHTaX, OOBIYHO CUU-
TaeTCsl, YTO pedb UIET O ABYX 3aIUCIX 00HOT U Mot osce Gynkyuu, TOTIa Kak B
MPUMEHEHUN K IBYM aJTOPUTMAaM FOBOPAT 00 9K6UBAAEHMHOCTNY TBYX PASAUHHOLT

aJITOPUTMOB.

[pekpacHbIM NpYMEPOM TaKux anropuTMOB DyAeT peLueHne N3BeCTHO 3aj4aqn O XaHol-
ckux bawHsx. B 3apaye hurypupytoT Tpu CTEpPXKHSI, Ha OAUH N3 KOTOPbLIX HageTo N niaockux
AWCKOB, PAa3/N4aloLLMXcsi N0 pa3mepy, B BuAe cBoeobpasHoli nupamugku (BHU3y cambiii 6onb-
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WOl ANCK, CBEPXY CaMblli MafeHbKNiA). 3a OfMH XO4 Mbl MOXEM MEPEMECTUTb OAUH AMCK
C OLHOrO CTEPXKHSI Ha ApPYroii, Npu 3TOM €C/IN CTEPXKEHb MYCT, Ha HEr0 MOXXHO MOMECTUTb
ntoboli ANCK, HO €CAUN HAa CTEPXKHE YXKE UMEIOTCS KaKNe-TO LUCKU, TO MOXKHO MOMECTUTH
TO/IbKO MEHbLINI AUCK CBEpXy Ha bonblumnii, HO He HaobopoT. BpaTh cpasy Heckonbko Auc-
KOB HENb3sl, TO €CTb MEPEMELLAEM Mbl TOJILKO O4MH AWCK 3a X0f4. 3afada COCTOMT B TOM,
4TODbI 33 HaMMeHbLLIEE BO3MOXHOE YUC/IO XOA0B NEPEMECTUTL BCE ANCKN C OGHOMO CTEPXKHS
Ha Apyroii, Noib3ysiCb TPETbUM B KaYeCTBE NPOMEXYTOHHOrO.

XopoLLo n3BecTHO, 4To 3agada petwaetcs 3a 27V — 1 xopoB, rae N — KOIMYECTBO [uc-
KOB, 1, BOJIbLLE TOro, XOPOLIO N3BECTEH PEKYPCUBHBLINS! aNropuTM pelleHns, N3NOXKEHHbIN,
Hanpumep, B kHure 9. MNepenbmana «Kneasi matemaTrka» [5], koTopas Bbiwna B8 1934 ro-
ay. basncom pekypcmmn MOXeT ClyXuTb MEpeHOC OLHOrO AMCKA 3a OAUH XO4 C WCXOZHOrO
CTEPXKHSI Ha LLENEBOIi, OOHAKO €L MpoLle B KavecTBe Dasmca NCnosib30BaTh BblPOXKAEHHbIT
Cny4aii, Korga 3aflaya y>Ke pelleHa U HUYero HWKyAa NepPeHOCUTb He Hafo, TO eCTb KoJnye-
CTBO [MCKOB, KOTOpPble HAfO NepeHecTun, paBHo Hymo. Ecan HyxHo nepemectute N guckos,
TO Mbl MOJIb3YEMCS CBOUM >Ke COBCTBEHHBIM anropuTMom (To ecTb pexkypcusHo obpalyaemcs
K HeMmy), 4Tobbl cHadana nepeHectn N — 1 [UCKOB C NCXOLHOTO CTEPXKHS HA MPOMEXYTOM-
HbIii, MOTOM MEPEHOCUM CaMblli BONBLLIOKA ANCK C UCXOLHOrO CTEPXKHSA Ha LENIEBOWA, U CHOBA
obpauwaemcst kK camomy cebe, 4Tobbl nepeHecT N — 1 AUCKOB C MPOMEXKYTOYHOrO CTEPXKHS
Ha LeneBo.

Y7100bI BONIOTUTL 3TOT aNrOPUTM B BUAE MPOTrPaMMbl, HY>KHO MpUAyMaTb HEKUE NPaBu-
na 3anucn xogos. C 3TuM BCE JOBOIBHO MPOCTO: MOCKOJIbKY MEPEHOCUTCS BCErO OAWH AUCK,
XOA, NPEACTaBASETCS B BUAE Napbl HOMEPOB CTEPXHEN: C KAaKOro 1 Ha Kakoll Mbl cobupaem-
Csi NepeHoCUTb o4epefHoli auck. lcxogHbIMM faHHBIMU A4St HalLed NporpamMMbl MOCAYXXUT
KOJIMYECTBO AMCKOB. TeKCTbl 3Toi nporpammbl Ha [lackane u Ha Cu Mbl Hanuwem nosxe,
KOTrfa M3Y4YUM 3TN SA3bIKK B JOCTAaTOYHON CTEMEHU; HETEPMENUBOMY YUTATENO MOXEM Npej-
noxunTb nocmotpeTs §2.11.2, rae npusegeHo pewenue Ha lNMackane, Hy a 3a peweHnem Ha
Cu npugértcs obpatutbest kKo BTOpoMy Tomy Halwell khurn (§4.3.22).

OTmeTum, 3aberasi Bnepén, 4TO pekypCMBHAsS MOAMNPOrpaMMa, OCYLLECTBAsSOWAs Cob-
CTBEHHO pelueHMe 3a4aqu, Ha obonx si3bikax 3aliMET MO BOCEMb CTPOK, BKJOYAsi 3arosI0BOK
1 OnepaTopHble CKODKM, a BCE OCTasIbHOE, YTO NPUAETCS HANUCaTb — 3TO BCMOMOraTesbHbIe
[eACTBUS, NPOBEPSIIOLLINE KOPPEKTHOCTb BXOLHbIX JAAHHbIX U NEPEBOASLLNE UX U3 TEKCTOBOMO
NpeACTaBNEHUS B HYNCIOBOE.

PaccmoTpum Tenepb apyroe pewenune Toili e 3ajaqu, obxoasieecs 6e3 pekypcuu. [le-
PefibMaH 3TOrO pelleHNst He MPUBEN, TaK Y4TO ero HUKTO B UTOTe He 3HAeTSZ; Npu 3TOM Ha
PYCCKOM 513blKe pelleHne ONUCbIBAETCS ropasfo Npolle, 4eMm pekypcuBHoe. VTak, Ha HedéT-
HbIX xofax (Ha MepBoM, TPeTbeM, MATOM W T.[4.) Camblli ManeHbkuii Auck (To ecTb AMCK
Ne 1) nepemelaeTcsi «no Kpyry»: C MepBOrO CTEPXKHS Ha BTOPON, CO BTOPOro Ha TpeTwuii,
C TPeTbero Ha MepBblii 1 Tak fJanee, Anbo, HAODOPOT, C MEpPBOro Ha TPETWUiA, C TPETLErO Ha
BTOPOIi, CO BTOPOro Ha nepBbiii 1 Tak ganee. Boibop «HanpaeneHns» 3toro nepemeLueHus
3aBUCUT OT OBLLEro KOJIMYECTBA AUCKOB: €C/IN OHO YETHOE, NAEM B «€CTECTBEHHOM» Hanpas-
neHun, Toectb 1 — 2 — 3 — 1 — ..., ecin e OHO HeYETHOE, UAEM «ODpPaTHLIM» KPYroM:
1—-3—2—1— ... lNepeHoc gucka Ha YETHbIX XOA4AX ONPEAENsieTCs OLHO3HAYHO TEM,
4YTO Mbl HE JOJKHbI MPU 3TOM TPOraTb CaMblii MaNleHbKU JUCK, a CAENaTb XOA, He Tporas

31'Korma peus uagr 06 anropurMax uin pparMeHTax HpOrpaMM, MOJ, PeKYPCueti TOHNMAIOT
HCIIOJIb30BAHME TAKUM AJIOPUTMOM (MM TakuM (PparMeHTOM NIPOrPAMMBI) camo020 cebA s
petienust 6oJiee IMPOCTOTO CIIyHasl 3a/IatN.

32 ABTOp He NpeTeH/IyeT Ha JIABPHI M300pPETATEIIsI 9TOI0 BAPHAHTA AJTOPHTMA, OCKOIBKY TOtU-
HO IIOMHUT, 9TO €My 9TO DelleHNe B CTYJeHYEeCKUE T'O/Ibl PACCKa3aJl KTO-TO M3 CTAPIIEKYPCHUKOB,
3aHUMABIIIAXCST HA OJTHOM C HUM CIIeI[CEMUHApEe, HO KTO TO ObLI, 38 JaBHOCTBHIO JIET BCIOMHUTH
HECKOJIbKO 3aTPYIHUTEBHO.
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€ro, MOXHO TOJIbKO OfHUM CMOCODOM, TO €CTb Mbl MOMPOCTY CMOTPVM Ha T€ ABa CTEPXKHS, Ha
KOTOPbIX HET CaMOro MaJjIeHbKOrO OUCKA, U LeNaeM eANHCTBEHHbI BO3MOXHbIV X04, Mexay
HUMUA.

Kak HM CTpaHHO, KOMMbIOTEPHAst MPOrpamMma, BOMJOLLAOLWAS 3TOT BapuUaHT PELLEHUS
FONIOBOJIOMKM, OKa3blBaeTCsi 3HaumTenbHo (Gonee yem B pecsTb pas!) cnoxHee, 4em Bbi-
WenprBeAEHHAn A/ pekypcuBHoro cnydasi. Jeno Tyt B cpopmansHoii peanusauumn gpass
«CMOTPUM Ha [Ba CTEPXKHS W AeNaeM eAMHCTBEHHbIN xof4y. Henosek, pelsas rofioBoaoM-
KY, LEACTBNTENbHO MOCMOTPUT HA CTEPXXHU, CPABHUT, KaKoW N3 BEPXHUX ANCKOB MEHbLUE, U
nepeHecér aToT guck. YTobbl caenatb TO e camoe B NPorpaMMe, Ham MpuAETcs 3anomMu-
HaTb, KAKNe ANCKUN HA KAKOM CTEP)KHE B HACTOSILLNIA MOMEHT MPUCYTCTBYIOT, YTO HE C/INLLKOM
CJIOKHO, €C/In YyMeTb paboTaTh C OAHOCBA3HLIMU CMUCKAMU, HO BCE XKe JOCTaTOYHO CJIOXKHO,
4YTODbI He BCTaBASATb TEKCT 3TOW MPOrpaMMbl B KHUIY — BO BCSIKOM Ciy4ae, uenukom. Pe-
KYPCUBHOE peLleHne OKa3aaoCb TaKMM NPOCTbIM, MOTOMY 4TO Mbl HE MOMHWN, KaKne ANCKU
rAae NpUCYTCTBYIOT, Mbl 1 6€3 3TOro 3Hanu, Kakme xXofAbl Hafo CAenaThb.

Y10 MOXKHO CKa3aTb TOYHO, TaK 3TO TO, YTO MIPYU TEX XK€ BXOAHLIX JAHHbIX 3Ta NPOrpam-
Ma Hane4aTaeT Takue Xe XOAbl, KaK 1 MpeabiayLas (pPekypcuBHas), XoTs cama nporpamma,
04eBUAHO, DyfeT HanucaHa COBEpLUEHHO nHade. TepmuHonoruyeckas npobnaema, BCTarowast
B 3TOT MOMeHT, cregytowas. O4eBngHO, YTO peyb UAET O ABYX pasHbIxX nporpammax (Takne
MPOrpaMMbl Ha3bIBAKOTCS SKBUBANEHTHbIMU). Ho UAET nn peyb 0 ABYX pasHbIX aaropuTmax
unn 06 OAHOM U TOM Xe, 3anMCaHHOM pa3HbiMu cioBamu? B BonblumHcTBe ciyyvaes npuHu-
MaeTcsl «OYEBUAHbI» OTBET, YTO 3TO ABA Pa3HbIX aJirOPUTMa, NYCTb U SKBUBAJNIEHTHbIX, TO
eCTb peasn3sytoLnx OfHy U Ty Xe pyHKkyuto (€CTECTBEHHO, BbINUCANMYIO).

TeMm He Menee, OOLIYHO CYUTAETCS, YTO B TEOPUM AJTOPUTMOB U B TEOPUU
BBIUYMC/IUMBIX (DYHKIUHA pedb UIgT Oojiee-MeHee 00 OTHOM M TOM 2Ke. 3IPaBbIil
CMBICJI TTOJICKA3bIBAET, UTO 3TO IPABUJIBHO: U TO, W JPYroe IPEICTABJIsIET cODOit
HEKOE «KOHCTPYKTHUBHOE» IpeobpasoBaHue U3 HEKOTOPOTO CUYETHOI'O MHOXKECTBA
B HErO K€ CaMo, TOJIbKO MHOXKECTBa PacCMaTpPHUBAIOTCsI PA3HBIE: B OJHOM CJIy4Yae
9TO MHOKECTBO IIEII0YeK HaJl HEKUM aJI(PABUTOM, B JIDYIOM CJIydae — IIPOCTO MHO-
JKeCTBO HATYPaJbHBIX dnces. HyMmepalus mernodex Mmo3BoJIsieT JIETKO IEPEXOIUTh
OT OJIHOI'O K JAPYyrOMy, He Hapyllas «KOHCTPYKTHUBHOCTH», UYeM Obl OHa HU ObLIa;
CJIe0BaTE/ILHO, MBI IMEEM JIEJI0 C OIHOM U TOi Ke CYIIHOCTHIO, TOJIBKO BhIParKeH-
HOIl B pa3HbIX TepMUHaX. Pazjmyars i npeobpa3oBaHus TOILKO ¢ TOYHOCTBIO JI0
UX «BHEINIHUX IPOLABJICHUI», KAK B TEOPUM BBIYUCIMMOCTHU, WA K€ ¢ TOYHOCTHIO
0 NX «KOHKPETHOI'O BOIIJIOIICHHNA», KaK B TECOPUU aJITOPUTMOB — 3TO, B KOHIIE
KOHIIOB, BOIIPpOC Tpajauiuii. Bojiee Toro, y MHOrux aBTOPOB BCTPEYAECTCS IOHS-
THe «resuca Uépua-Thiopunray, Ipeanoaraionee, 4To0 3TH TE3UChl HE CJIeIyeT
pas3iensTh: pedb BelIb UAET 00 OJHOM M TOM XK€, TOJIBKO B Pa3HbIX TEPMHUHAX.

ITocste Bcero ckasaHHOTO JIIOOBIE onpedeseHuss aA20PUMME BBI3BIBAIOT B JIyd-
IeM cjIydae HeJlIOyMeHMe, Bellb JaB TaKOe OlpeIesIeHIe, Mbl TEM CaMbIM OTIPABIM
Ha CBaJIKy TEOPHIO BHLIYHCIMMOCTH U TEOPUIO aJI'OPUTMOB, Te3uc Yépua BMecTe ¢
Te3ucoM ThbIOpHUHTa, MHOXKECTBEHHDBIE IIOILITKHA ITIOCTPOEHUS Yero-To HoJee CIoxK-
HOI'0 — HalpuMep, MaIiuibl ThIOPUHTa ¢ HECKOJILKUMU JIEHTAMHU, JOKA3aTeILCTBA
UX 9KBUBAJIEGHTHOCTU MCXOIHON MaruHe ThopuHra, paboTy COTEH, BO3MOXKHO J1a-
JK€ ThICAY UCCIIeIoBaTe el — a OlpeeseHIe IIPU 9TOM BCE PABHO OKaXKeTCsl MO0
HellrpaBUJIbHBIM, .HI/I6O HaCTOJIbKO pacCIlJIbIBHaTbIM, 9TO €I'0 HEBO3MOXKHO 6yﬂeT nuc-
[10JIb30BaTh Ha IIPaKTHUKE.
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SHAYUT JIU 3TO, YTO MOHSTUE AJTOPUTMA BOOOIIE HEJIb3sl UCIIOJIb30BATh U3-32
ero Heonpejeneanoctu?! Konedano ke, Her. Bo-1iepBbIX, €C/in rOBOPUTH O MaTeMa-
THKE, TO MbI BOODIIE JIOBOJILHO YaCTO UCIOJIb3YeM MOHATHUSI, HE UMEIOIIUE OIpe-
JICJIEHUI: HAIIPUMED, HEJIb3s JIATh OIPEJIEJIEHNs] TOYKH, IIPSIMO U ILIOCKOCTH, HO
3T0oT haKT HIKOUM 00pa30M HE OTMEHSET reOMeTpHio. BO-BTOPHIX, €CJIN TOBOPUTH
0 cdepe NHKEHEPHO-TEXHUIECKUX 3HAHU{, TO CTPOTUE OIIPE/IeIeHIs 3/[ECh BOODIIE
BCTPEYAIOTCS OY€HD PEJIKO, U 9TO HUKOMY He MernaeT. Hakomerr, cieqyer IpuHATD
BO BHUMaHue Te3uchkl Uépua u Thiopunra: ¢ yuémom amux me3ucog MOHITHE aJl-
ropuTMa obpeTaeT BIOJIHE CTPOrOe MaTeMaTHYeCKOe HAIOJIHEHNE, HY2KHO TOJIBKO
IIOMHUTDL, OTKYJIa 9TO HAIIOJHEHHE B35/I0Ch, TO €CTh He 3a0bIBATH O POJIU TE3UCOB
Yépua u Trropunra Bo Bceil Halllell T€OPUH.

1.3.6. AaropuTm u ero cpoiicTBa

HecmoTpst Ha TO, 9TO caMo IMOHSTHE AJITOPUTMa HE MOXKET OBITH OIpejie/ie-
HO, Hallle UHTYUTUBHOE IIOHUMAaHUE aJI'OPUTMa ITIO3BOJILACT 'OBOPUTH O HEKOTOPBIX
CBOMICTBAX, BBITOJTHSIIOIIUXCS JJIsI JIFOOOTO 00'beKTA, KOTOPBI HAM MOYKET HPUNATH
B T'OJIOBY CUUTATH ajropuTMoM. Kpome Toro, MOYKHO TOBOPUTH O HEKUX XLAPGKIME-
PUCTUKAL aJTOPUTMOB, TO €CThb O CBOHCTBAX, KOTOPBIE MOTYT BBIIOJHITHCSH JIJIsT
OJIHUX AJITOPUTMOB U HE BBIIOJHATHCS JJIS JIPYTHX.

O1HO 13 6A30BBIX CBOICTB JIIOOOIO AJITOPUTMA MBI YK€ HEOTHOKPATHO UCIIOJIb-
30BaJI B HAIIUX PACCYXKJIEHUSIX, MOCTYJIUPYH, YTO AJTOPUTM MONCHO 3ANUCALIMD
6 eude mexcma, TPUTOM, €CTECTBEHHO, KOHewH020: OECKOHEUHBIE TEKCTHI MbI B
JefICTBUTE/ILHOCTH 3aIIUCaTh HE MOXKEM Cyry00 TeXHHYECKHU, TaK UTO, KOJIb CKOPO
AJITOPUTMbI UMEIOT OTHOIIEHUE K KOHCprKTI/IBHOﬁ AeATeJIbHOCTH, 6eCKOHeqHI)IIVII/I
oHH ObITH He MOTYT. IIpecTaBuMOCTh JIFOOOTO AJITOPUTMA, B BHUJIE TEKCTA, U MIPU-
TOM KOHEYHOI'O, MOXKHO HA3BaTh CBOHCTBAMU 06B€KMUBHOCTMU 1 KOHEWHOCTNU
anzopumma.

Emgé osHo mocTtaTouHo 04eBUHOE CBOWCTBO JIIODOIO ajropurmMa — ero duc-
KPemHOCMb: KAaKOBO Obl HU OBLJIO IPABUJIO, COIVIACHO KOTOPOMY U3 UCXOJIHOM MH-
dopMaIy HoJIy4aioT Pe3yJIbTHPYIONLYIO, U KAKOB ObI HU ObLJI HCIIOJTHUTEb STOTO
IpaBUIIa, CAMO TI0 cebe ucnoAHeHue BCETIA TIPEICTaBIsgeT cobol HeKuit duckpem-
M NPoyece, KOTOPBII P OJIMKANIITEM PACCMOTPEHUN PACIIALAeTCsI Ha KAKIEe-TO
anemenmaphvie waeu,/deticmeus. IIOHUMATE JIUCKPETHOCTD MOYXKHO TAK¥Ke U B TOM
CMBICJIe, 9TO Jitobast HH(MOPMAIIWS, HaJl KOTOPO paboTaeT aJIrOPUTM, MOXKET OBbIThH
[IPEJICTABJIEHA B BUJIE TEKCTa, 9TO O3HAYAET, B YaCTHOCTH, UTO C IEJBIMU U Pa-
[UOHAJILHBIMEU 9HUCJIAMU MbI pabOTATh MOYXKEM, a C UPPAIMOHAJLHBIMEU Y HAC BO3-
HUKHYT OHPEJIEJIEHHBIE CJIO?KHOCTU. BIIpodyeM, KoJIb CKOPO JIJIsi HPPAITMOHAJIBLHOTO
YUCIa CYHIECTBYET 0003HAYEHUE, AJITOPUTM BIIOJIHE MOYKET OIEPUPOBATH TAKUM
YUCJIOM — TOYHEe, He UM CAMHUM, a ero 0DO3HAYeHUeM; TaK, Mbl BIIOJIHE MOYKEM
HPULYMaTh TAKON aJropuTM JJIst pelleHns KBaIPATHBIX yPaBHEHU T, KOTOPBIN IpU
HEBO3MO2KHOCTHU M3BJICYCHUA KBaJAPAaTHOI'O KOPHA M3 JUCKPHUMHWHaHTa BbIJIaCT B
KadecTBe pe3y/ibTaTa BhIpayKeHUe, CojleprKalllee 3TOT KOPEHb: HAIIPUMED, TIOJIYINB
Ha BXOJ ypaBHeHHe 2 — 5x + 6 = 0, Takoil ajaropuTM B KadecTBE PE3yJIbTATa
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BBIJIACT YHCJIa 2 U 3, TOTAa Kak JJjisd ypaBHeHusd z“ — x — 1 = 0 oH, UCIIOJIB3YS TO
WK MHOE TEKCTOBOE 0003HAYEHNE KB IPATHOTO KOPHSI, BBIIACT B KAUECTBE OTBETA

1-v5  1+V56
5 u

BbIpazKEeHUA 5 - Bazxkno IIOHUMATDL, 9TO TaKOM’ AJITOPUTM HU 6 Karol

MOMEHM He BYIET OEPUPOBATD YUCAEHHbIM 3HAUeHUEM /5, TIOCKOIbKY TaKOBOE
He UMeeT JUCKPEMH020 NPEICmasAeHUs.

3ametum, 4To Yncno /5 UMeeT AOBONLHO NPOCTOE «aHANOroBOe» NpeACTaBieHue: o-
CTaTo4HO 3adbMKCMPOBAThL HEKW STANIOH MHNYHON AANHBI, HANPUMEP, CAHTUMETPA, 1 B3ATb
NpSIMOYrONIbHUK CO CTOpoHamu 1 1 2, n ero guaroHanb Kak pas byseT npefcTaBasiTe KOpeHb
13 naTn. iHadve roBopsi, Mbl MOXXeM NOCTPoUTb (€C/IM YIOAHO, C MOMOLLBIO LMPKYAS 1 nHENR-
KI) OTPE30K, KOTOpbIli byaeT poeHo B v/5 pas anuHHee 3agaHHoro. Ecan HemHoro nogymaTte,
MOXHO, UCMOMb3ys UCXOAHO LieNble BeNNYMHBI, NonyunTs /5 B BUAe CUnbl, AelicTBytoLL el
Ha Kakoe-HMOyab Teso, B BuAe 06bEMa XUAKOCTU B COCYAE W TOMY MOAODHbLIX aHa/I0rOBbIX
pusnyecknx BesvyuH. Tak BOT, aNrOPUTMbl HU C YEM NOJOOHBLIM HE PaboTaloT; Kak Mbl
y>XXe FOBOPWJIN, BCS TEOPUSI BbIYMCAUMOCTU NOCTPOEHA NCKIIOYNTENBHO HA LENbIX HYUCNaXx, 1
uenbiMu ke (B KOHEHHOM CYETE) YMCIaMU ONEPUPYIOT KOMMbIOTEpbI.

B npuHumne, nssecTHbl Tak HasbiBaeMble aHasiorosbie IBM, paboTtatouime Kak pas ¢
HenpepbIBHBIMU (PU3MYECKNMU MPOLLECCAMN; NCXOAHbIE, MPOMEXYTOUHbIE U PE3YILTUPYIOLLME
JaHHble B TaKMX MalUMHAX MPEACTaBSAIOTCA 3HAYEHUAMU SEKTPUYECKUX BENUYMH, Yallue
BCEro Hanps>eHusl; HO (PYHKLNOHMPOBaHUE aHanorosbix DBM He umeeT Huuero obuiero c
anropuTMamu.

Tperbe pyHIaAMEHTATILHOE CBONCTBO, IPUCYIIEE JTI0O0OMY aJrOPUTMY, HE CTOIb
OYEBHIHO; OHO HA3BIBAETCHA O0EMEPMUHUPOSAHHOCTBIO U COCTOUT B TOM, 4TO
aJrOPUTM HE OCTaBJSIET HCIOJHUTENI0 HUKAKOH «CBOOOJMBI BBIOOPAY: CJIE/I0BATH
[IPEINCAHHON IPOIEAyPe MOXKHO OJHIM M TOJBKO OJHUM ciiocoboM. EauHcrBen-
HOE, YTO MOXKET TOBJIMATH Ha XOJI, BHIITOJIHEHUS AJTOPUTMa — 3TO HCXOTHbIE JIaH-
HbI€; B YACTHOCTH, IIPU OJHUX U TeX K€ UCXOJHBIX JIAHHBIX aJTOPUTM BCETJA
BBIJIAET OJITHU M T€ K€ Pe3YIbTATHI.

YuTtaTenu, yxe CTaikuBaBLIMECS C MPAaKTUYECKUM MPOrpaMMUPOBAHNEM, MOTYT 3ame-
TUTb, YTO NPOrpaMMmbl, B 0COBEHHOCTH UrpoBble (a Takxe, Hanpumep, KpunTorpaduyeckue),
4acCTo OTXOASAT OT 3TOrO NPaBUIIA, UCMOL3Ys AATUUKN CIyHaiiHbIx Yncen. Ha camom pene ato
HUKOWM OBpPa3OM He MPOTUBOPEYUT TEOPUM AArOPUTMOB, NPOCTO C/yYaliHble Yncna, oTKyaa
66l OHM HU Bpanuch, cnefyeT PaccMaTPUBATL KakK COCTABHYIO YaCTb UCXOLHbLIX JAHHbIX.

CaoiicTBa 00bEKTUBHOCTHU / KOHETHOCTH (B TOM CMBIC/IE, YTO BCAKUN AJTOPUTM
UMeeT KOHEYHOe OObEKTHBHOE IIPEJICTABJIEHHE), IIUCKPETHOCTH U JIETEPMUHUPO-
BAHHOCTH IIPUCYIIM BCEM aJropuUTMaM 0e3 UCKJIIOYEHHUsl, TO €CTh €CJIM HeYTO He
obJtasiaeT KaKuM-J1100 U3 9TUX CBOMCTB, TO IIepe 1 HaMU 3aBeIOMO HUKAKOI He aJl-
roput™m. KoHedHo, 3T CBOHCTBa C/IeyeT pacCMaTPUBATh CKOpee KaK HEKUEe aKCu-
OMbl, TO €CTH YTBEPXKJIEHN S, KOTOPbIE MPUHATHI, HEB3WPas Ha WX HEJIOKA3YEMOCTh:
IIPOCTO MPUHATO CUNTATD, ITO AJTOPUTMBI, ITO ObI ITOJ HUMHU HI IOHNMAJIOCH, BCE-
rj1a TaKoBbI. C HEKOTOPO HATSIXKKON MOXKHO YTBEPKIATH, UTO AJITOPUTM JIOJI?KEH
emé obJIaaTh NOHATMHOCTBLIO OAL UCTLOANHUMENS, XOTI 3TO y¥Ke Ha IpaHu ¢oJa:
NOHAMHOCMSH OTHOCUTCS CKOpee He K aJI'OPUTMY, & K €ro 3aIlluCH, HO Be/b aJiro-
PHUTM U €ro 3alliCh — 3TO COBCEM HE OJHO U TO »Ke; DOJIBbIIE TOrO, OAUH aJILOPUTM
MOXKET UMeTh OECKOHEYHO MHOI'O IIPE/ICTABJIEHUI JlaXKe B OJHON M TOIl »Ke crucre-
Me 3alliCH: HAIIPUMeEP, eCJU B IporpaMMe NePpEenMEHOBATh BCE IMepeMeHHbIEe WJIN
IIOMEHATH MECTAMHU MOJITPOTPAMMBI, aJITOPUTM OT 3TOIO HE U3MEHUTCH.
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Hapsiny ¢ mepedncieHHBIMU 00430MENDHBLMYU CBOUCTBAME AJTOPUTM MOXKET
obsiasiaTh (HO MOXKET M He 00JIaJIaTh) HEKOTOPBIMU “4ACMHbLMYU CBOMCTBAMU, Ta-
KUMU KaK MacCCOBOCTH, 3aBEPIIAEMOCTh (IIPUMEHUMOCTb K OTJ/IEJIbHBIM BXOJIHBIM
CJIOBaAM WJIM KO BCEM BO3MOXKHBIM BXOJIHBIM CJIOBaM ), IPABUJIBLHOCTD U TIOJIE3HOCTH
(aTo GBI IO HUMU HU TIOHUMAJIOCH) ¥ T. JI. Bo3MOXKHO, 9TH CBOiicTBa ofcesamens-
Hbl, HO HE D0JIee TOr0; 9TO XapaKTEPUCTUKN, KOTOPBIM OTAEIbHO B3SATHIN a/ITOPUTM
MOXKET COOTBETCTBOBATH, & MOXKET M He COOTBETCTBOBATH, & BO MHOTHMX CJIyda-
sIX TaKoe COOTBETCTBHUE JlaXke Hesb3si (HeBo3MOxKHO!) nposepurb. K coxasenuio,
CYIIECTBYET MHOI'O PA3HOOOPA3HBIX JINTEPATYPHBIX MCTOYHUKOB COMHUTEIHLHOTO
KadecTBa (B YUCJIO KOTOPBIX, KAK HU IPUCKOPOHO, BXOJAT HEKOTOPBIE MIKOJIbHbIE
yuebHUKN UHMOPMATHKN ), Tjie 06s13aTe/IbHbIe CBOCTBA AJITOPUTMOB CBAJIMBAIOT B
OIHY Ky4y C 9aCTHBIMH, IOPOXKIasl Ha BBIXOJE COBEPIIEHHO (reeprIecKuil KaBap-
JTaK.

Hauném co cBoiicTBa Macco8ocmu ajaropuTMa, KakK CaAMOTO IPOCTOTO; ITO
CBOMCTBO OOBIYHO IMOHUMAETCSI B TOM CMBICJIE, 9TO AJITOPUTM JIOJI?KEH YMETb pe-
IMAaTh HEKOE CeMENCTBO 3a/1a4, a He OJHY 3a/ady; IMEHHO JIJIsT 9TOI0 AJITOPUTM JIe-
JIAIOT 3aBUCUMBIM OT BXOJHBIX JIaHHBIX. CBOWCTBO MAaCCOBOCTH, OUEBUJIHO, MOXKHO
[POBEPUTH, TO €CTh, PACCMATpPUBasi KOHKPETHBII aJrOPUTM, JIETKO OIPEJIEIUTh,
00J1a/1aeT OH MACCOBOCTHIO UJIM HET; HO Ha 3TOM, cOOCTBeHHO, n BCE. Qbs3aTeb-
HBIM OHO HHUKOMM 00pa3oM HeE SIBJISIETCSI, TO €CTh AJIOPUTM, KOTOPBI BOOOIIE
HE 3aBUCUT OT BXOIHBIX CJIOB, aJllOPUTMOM OBITH He mepecraér. Kak cpeman BbI-
YUCJUMBIX (DYHKIMH TPUCYTCTBYIOT KOHCMAHMbL, TAK U CPEIN aJTOPUTMOB IIPH-
CYTCTBYIOT 2€HEPAMOPb, eUHCTBEHH020 Pe3ysbmama. MexK Ty mpounM, NUMEHHO
K 9TOI KaTeropmm OTHOCHUTCS 3HaMmeHuTast mporpamma «Hello, worlds — m3mai06-
JIEHHBIII MHOTUME aBTOPaAMU IIPUMEP MEePBOI MPOrpaMMbl HA OYEPEHOM SI3BIKE
IIPOrPAMMHIPOBAHMUST; BCE, UTO OHA JiejIaeT — 3T0 BbLIadT dpazy «Hello, world!»33
u 3apeprmaercs. KcraTu, mMbl Toxke HavunéM usydenue llackans, a sarem u Cu
UMEHHO C 3To# mporpaMmMbl. QO4YeBUIHO, TPOrPAMMA, BCEra IedaTarorias OJHy 1
Ty 2Ke pasdy, BooOIe HUKAK HE 3aBUCUT HU OT KAKUX BXOJHBIX TAHHBIX U, CJICO-
BaTEJIbHO, HUKAKOI MacCcOBOCTBIO He 00jagaeT. Kcan Obl MBI CINTAJIN MACCOBOCTh
006s13aTEJIbHBIM CBOMCTBOM aJITOPUTMA, HMPUILIOCH ObI CIUTATD, UYTO IIPOTrPAMMABI,
TOA00HBIE 9TOH, He peann3yioT HUKAKUX aJIOPUTMOB.

Ecnn, ckaxem, paccMaTpnBaTb OBbIKHOBEHHbIE TPEYFONLHUKN Ha NAOCKOCTU, TO MOXKHO
3aMEe€TUTb, 4YTO BCSAKWNIA TPEYroNbHUK NOAYUNHAETCA HEPABEHCTBY TPEYroJibHNKa (TO €CTb CyM-
Ma AnuH Nobbix ABYX CTOPOH 3aBefoMO Borblue ANNHBI TPeTbell CTOPOHbI), a eLE ero cyMma
yrnoB Bcerga paeHa 180°; 3To cBolicTBa BCEX TPeyrobHNKOB be3 nckntoderns. Kpome Toro,
cpean BCeX TPEYrosibHUKOB €CTb eu_l,e NPAMOYroJibHble TPEYronbHUKW, ANns KOTOPbIX BbINOJ-
HseTcsa Teopema [Mudbaropa; pasymeercs, Teopema [NMudaropa — o4eHb BaXKHOE U HY>KHOE
CBOWICTBO, HO BbI10 Bbl Heneno TpeboBaThb €€ BbINOSHEHNS ANA BCeX TpeyronbHukos. MimenHo
Tak 0bCTOAT fiena n ¢ MaCcCOBOCTLIO aArOPUTMOB.

Korma B paccyxjieHusix 0 CBOMCTBaX aJITOPUTMOB HE ITPOBOJUTCS sIBHOHN Tpa-
HUIIBI MEXKy CBOMCTBaMHM 00S3aTEIbHLIMU, TO €CTh IPUCYIIAMEI BCEM aJITOPUTMAM
0e3 MCKJIIOYEeHUsI, 1 CBOMCTBAMH YaCTHBIMU, TAKHMHU, KOTOPBIMH AJITOPUTM MO-
xer obJyraaTh WM He 00/1a/1aTh, PE3YAbTATOM TAKUX PACCYKICHUN CTAHOBSITCS

333 npascrByit, Mup! (anea.)
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rpy0eiiiiue dpakTrdeckue OMMUOKU; CeUac MbI OCTApPaeMCs OOCYIUTH HambOJIee
nonyJigpHbie U3 HuX. Takoe oOCyxKIeHHEe MO3BOJIUT HaM, BO-IIEPBBIX, HE IIOBTO-
PSATH OIMOOK, Ubsl IIOMYJIAPHOCTH HUKOUM 00Pa3oM He OTMEHsIeT UX IpyboCTH, H,
BO-BTOPBIX, 10 X0y OOCY2KIEHUsI MbI Y3HAEM €IIé HECKOJbKO MHTEPECHBIX ACIIeK-
TOB TEOPHUHU AJITOPUTMOB.

Ha ynuBiieHne 1acTo MOXKHO BCTPETUTH YTBEPXKJIEHUE, UTO 420001 AA20DUMM
dosotcer 06a0amb COTUCMBAMYU «NPABUALHOCTNUS U «3ABEPULGEMOCTIUY , TO €CTh,
HHAYIe TOBOPsI, JFOOO0 aJrOpuTM SIKOOBI JIOJI?KEH BCEr/Ia 3aBEPIIATHCS 38 KOHETHOE
YUCJIO MIAroB, MIPUTOM HE MPOCTO 3aBEPIIATHCS, & BBIJIABATH IIPU 9TOM ITPABUIb-
HbIl pesysbrar. KoneuHo, xomeaoco 6bi, 9T0ObI BCe aaropuTmbl (U, CTajio ObITH,
BCEe KOMIIbIOTEPHBIE IIPOrPAMMBbI) JIeHCTBUTEIBHO HUKOI/IA HE 3aBUCAJIU U HE Jie-
JIaJId HUKAKHX OIMMOOK; KaK FOBOPUTCS, XOTE€Th HE BpPEIHO. B peajbHOCTH Jeja
06CTOSAT COBEPIIEHHO MHAYE: TAKOe «PailCKu-MIeabHOe» II0JIOXKEHNEe Belleil oKa-
3bIBAETCS IIPUHIUIINAJIBHO HEIOCTUKIMO, IIPUIEM HE TOJBKO TEXHUYECKU, HO H,
KaK MBI BCKOpe YBHIUM, cyrybo mMaremMarudecku. C TaKUM K€ YCIEXOM MOXKHO
Ob17T0 OBI TPEOOBATH, ITOOBI BCE ABTOMOOMIN OBLIM OCHAIEHBI BEUHBIMU JBUTATE-
JIIMU, & YUCJIO T CTAJO0 PABHO TPEM, 9TOOBI Jierde ObLIO CIUTATh.

Hauném ¢ «mpapuibHOCTH Y. OUEBUIHO, UTO 9TO MOHSITHE TIOIMTPOCTY HEBO3MOK-
HO dopMan30BaTh; 6OJIEe TOrO, 3a9aCTyI0 IPU pa3paboTKe ajaropurMa BoobIIe
HeJIb3sI YKa3aTh KAKoil 6bI TO HU OBLIO KPUTEPUIA IPOBEPKH «IIPABUJILHOCTHY, WJIH,
9TO emIé Xy¥Ke, pa3Hble JIIOAU MOT'YT OIIEPHPOBATH PA3HBIMHI KPUTEPUIMU IIPU OIle-
HUBAHUHU OJIHOT'O M TOTO K€ aJITOPUTMa. DTO CBOHCTBO IPEIMETHOH 001aCTH XOPO-
110 U3BECTHO IPOECCHOHAIBHBIM IIPOrPAMMUICTAM: OIHO U TO YK€ IIOBEIeHIE KOM-
TBIOTEPHO IIPOrPAMMBI MOYKET €€ aBTOPY Ka3aThCsl IPABUIbHBIM, 8 3aKA3IUKY —
HE TIPOCTO HEIIPABUILHBIM, HO JIaKe B HEKOTOPBIX CJIYUasX BO3MYTUTEJIbHBIM. Hu-
Kakne (popMaJibHbIE OIUCAHUST, HIKAKOE CKOJIb YIOJIHO TOJIPOOHOE TeCTHPOBaHUE
HE CIIOCOOHBI 3Ty CUTYyaIno ucupapuThb. Cpelin MporpaMMUCTOB HEHE30CHOBATE Tb-
HO CUMTAETCsI, UYTO <«IIPABUJIBHBIX» MPOIPaMM He ObIBAeT, ObIBAIOT JIMIIb TAKUE
[IPOrpaMMBbI, B KOTOPBIX IIOKa HE HalieHO OIMMUOOK — HO 9TO HE 3HAYHUT, YTO OIIHU-
6ok TaM HeT. HekoTopoe BpeMst Ha3a [ cpeau IporpaMMUCTOB-ICCIefoBaTes el Obl-
JIa IOIyJIsipHa TeMa (PpopMaIbHON BepudUKAIMY IIPOrPaMM, JOKA3aTEILHOTO IIPO-
IPAMMUPOBAHUS U T. II.; HUKAKUX OOHAIEXKMBAIOIINX PE3Y/ILTATOB B 3TOI 06J1acTH
HUKTO TaK W He JOCTUT, U MOIYJIsIPHOCTb HAIIPABJIEHUsT IOILIa Ha yObLIb. [Tomyda-
€TCsl, 9TO €CJIM CUMUTATh HPaBUJIbLHOCTh 00I3aTEIbHBIM CBOICTBOM JIFOGOTO
aJIropuTMa, U3 3TOro OyJeT cJieI0BaTh, YTO AJITOPUTMOB HE CYIIECTBY-
€T — BO BCSIKOM CJIydae, UX Hejb3sl «IIPeIbsiBUTb», BEJIb IIPOBEPUTH CBOWCTBO
«IIPABUJIBHOCTHY TEXHUIECKU HEBO3MOXKHO.

Co CcBOICTBOM «3aBepIraeMoCThy Jiejia 00CTOST eIé mHTepecHee. B Teopun
AJICOPUTMOB AKTUBHO HCIOJIL3YeTCS TEPMUH « NPUMEHUMOCTG > : AJICOPUTM Ha-
3BIBAETCS NPUMEHUMbBIM K OGHHOMY SBTOOHOMY CA06Y, €CJIU, UMEsI 3TO CJIOBO Ha
BXO/Ie, aJIFOPUTM 3aBEPIIAETCI 38 KOHEUHOE YUCJIO IIaroB. A Temeps caMoe HHTe-
pecHoe: mpobJjieMa IPUMEHUMOCTH aJITOPUTMa K BXOIHOMY CJIOBY SIBJISI-
€TCsl AJITOPUTMUYECKN Hepa3permnMoi, TO eCTb HEBO3MOXKHO — MaTeMaThde-
cku! — MOCTPOUTH TAaKOM aJrOPUTM, KOTOPBI, IIOJIYINB Ha BXOJ 3aIMCh JIPYTOro
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aJITOPUTMa U HEKOTOPOE BXOJHOE CJIOBO, OINPEJIEJN Obl, IPUMEHUM JAHHBIH aJj-
TOPUTM K JJAHHOMY CJIOBY Wju HeT. [IpobjieMa mpuMeHMMOCTH, U3BECTHAST TAKZKE
KaK npobaema ocmaHo8a, NPECTaB/IsieT coDOM, BO3MOXKHO, CaMbIil TPOCTON 1
OYEeBU/IHBI IpUMeED aJITOPUTMUYECKON HEepa3pelIuMOCTH.

HepaspemnumocTs 11pobsieMbl TPUMEHUMOCTH MOXKHO JOKa3aTh, KAK TOBOPHUT-
Csl, B TPU CTPOYKH, €CJIM IIPUBJIEYb €€ YaCTHBIH ciiydyaili — npobaemy camonpu-
MEHUMOCTU, TO €CTh BOIIPOC O TOM, OCTAHOBUTCS JIW JIAHHBIN aJIlOPUTM, €CJIN
Ha BXOJl €My IOJIaTh €ro COOCTBEHHYIO 3alniCh. B camMoMm jiejie, MOIyCTHM, TaKOi
AJITOPUTM ecTh; Ha30BéM ero S. Hammmem amropurm S’ ciepyromero Bumast:

S'(X) = ecom S(X), ro BECKOHEUHBIN TUKJI, nnase BBHIXOJL

SIcno, uro aaroputm S’ MoKeT OBITH MO0 CaMOIPUMEHHM, JIM6O HE CaMOIIpPUMe-
M. Pacemorpum ero npumenenue k camomy cebe, To ectb S’ (S”). Ipeanonoxum,
S’ camonpumennn; torya pesyibratom S(S’) Gyner ucruna, u, CIeI0BATEIBHO,
S’(S”) B cooTBETCTBUM ¢ COBCTBEHHBIM OIIPEIeJICHIEM YHIET B GECKOHEUHbII UKL,
TO €CTh OKaXKeTCs He MPUMEHUM K CAMOMY cebe, 9TO MPOTUBOPEYUT MPEIIOIOKE-
nuio. [TpeanonoskuM tenepb, 9To aaroput™m S’ He SABISETCS CAMONPUMEHUMBIM.
Torua pesynbrarom S(S”) Gyzer j10xb, Tak aro S’(S”) G1aromnory9Ho 3aBepIInTCs,
TO €CTh OKAYKETCST CAMOTIPUMEHNM, UTO, OMSITH-TAKH, TPOTHBOPEIUT MPEITIOTIOKE-
auio. TakuM o6pazoM, anropur™ S’ He sIBJIsIeTCS HE CAMOIPHMEHUMBIM, HA HECa-
MOIIPUMEHUMBIM; CJIEJIOBATEILHO, €ro MOIPOCTy He cymiecTByeT. Kak ciencreue,
HE CyIecTByeT u ajropurma S, mHade S’ MOXKHO ObLIO Obl HanucaTh (BHE 3aBU-
CUMOCTH OT TOT'O, KAKOI U3 aJrOPUTMUIECKUX (DOPMAJIU3MOB MBI UCIOJIB3YEM —
U BeTBJICHUE, U OECKOHEUHBINH IUKJI PEAIU3YIOTCS BE3JIe).

Bepuémcst ¥ cBoiicTBY «3aBepiaeMocThy. OOBIYHO IPY €10 YITOMIHAHIY HUKA-
KO PeYn 0 «BXOJHBIX CJOBAX» HE UJET, TO €CTh ABTOPHI, MIPUITUCHIBAIOIIIE aJIr0O-
PUTMY TaKOoe CBOMCTBO, MMEIOT B BULY, IO BCEH BUINMOCTH, ITO AJITOPUTM JTOJZKEH
OBITH, CJIETysT KJIACCHIECKON TEPMUHOJIOTHHN, NPUMEHUM K A1000MY BLOOHOMY CAO-
6y. Mex 1y TeM, Ha CAMOM JieJie HEBO3MOXKHO (B OBIIEM Cilyuae) IPOBEPHUTD JIAXKe
[IPUMEHUMOCTD AJITOPUTMA K OTHOMY OTIAEIBHO B3ITOMY BXOITHOMY CJIOBY, HE I'OBO-
pst y2ke 000 BCEM OECKOHETHOM MHOXKECTBE TaKuxX CJI0B. KoHeIHO, MOXKHO yKa3aTh
TPUBHAJBHBIE C/Iydad TAKUX aJTOPUTMOB: HAIIPUMED, aJIFOPUTM, BCErJia BbIIAIO-
U OJIHO U TO K€ 3HAYEHUE BHE 3aBUCHMOCTHU OT BXOJIHOT'O CJIOBA M HUKAK 3TO
BXOJTHOE CJIOBO HE aHAJU3UPYIOIIHii, Oy/IeT 3aBeJOMO IPUMEHIM K JTIOO0OMY BXO/I-
Homy cyioBy. OIHAKO HE TOJBKO «B OOIEM CJIydae», HO U BO BCEX MAJIO-MAJIbCKN
«THTEPECHBIX» CIYUIasIX, K KAKOBBIM OTHOCSATCS TMPAKTHYECKU JIIOOBIE MOJIE3HBbIE
KOMITBIOTEPHBIE TTPOTPAMMBI, MBI HE MOYKEM CKa3aTh HUYEro ONPEeTEHHOTO HA

343 j1ech MBI HPOBOJMM PACCYKJIEHHS [0 yIPOLIEHHON CXeMe — B YaCTHOCTH, HE JIEIAeM Pas-
JINYUs MEXK/1y aJrOPUTMOM M €ro 3allMCbI0; KPOME TOI'O, Mbl TOBOPUM 00 «aJIropuTMe BOOOIIEs,
TOrIa Kak ¢ GOPMAaIbHOM TOYKY 3PEHUS CJIEI0BAJIO ObI HCIIOIHL30BATh OJUH U3 CTPOI'O OIIPEIeJIEH-
HBIX (POPMATU3IMOB, XOTsI ObI Ty 2Ke camyio mamunay Thopuara. Bcé 970 HeC/I02KHO UCIPABUTD,
HO JIAKOHUYHOCTD M3JIOXKEHMsI OT 9TOrO CHJIBHO IIOCTPAJIAET, a HAIa 3aJada cefiuac — He B TOM,
9T00BI 1aTh (POPMAJIBHOE JOKA3aTENbCTBO, & B TOM, UYTOOBI OOBSICHUTD, MTOYEMY €1 OOCTOSAT
Tak, a He WHAJe.
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TEMY «3aBEPIITAEMOCTH» : aJITOPUTMHUYIECKasi HEPA3PEIINMOCTb — IITYKa YIIpsMasi.
Eciin cuurarh «3aBepiiaeMocTb» alpUOPHBIM CBOHCTBOM /106020 ajaropurMma (To
€CThb CYNTATH, 9TO HEUTO, He 00JIaal0IIee STUM CBOMCTBOM, aJIlOPUTMOM HE ABJIs-
€TCs), TO MBI BOOOIIE HE CMOXKEM IPUBECTH IPUMEPBI AJTOPUTMOB, 32 UCKJIIOYe-
HHEM CAMBIX TPUBUAJbHBIX, M Y?K TOYHO YIIYCTUM U3 PACCMOTPEHUs OOJBIIYIO U
HanboJIee HHTEPECHYIO JaCTh aJITOPUTMOB. VIHaTe TOBOPsI, €CIU BK/IIOUNTD «3aBEpP-
ITaeMOCTb» B IOHSATHE AJTOPUTMA, KAK 9TO, YBBI, YaCTO JIEJIAI0OT aBTOPHI yIeOHU-
KOB, MBI C TAKAM IOHATHEM «QJITOPUTMA» B IIOJABJISIONIEM OOJILITUHCTBE CJIyIa€B
He cMorIu Obl BOOOIIE ONpPeIeIEHHO CKa3aTh, aJrOPUTM IIepes] HAMU WU HET, TO
€CTh TIONPOCTY HE CMOIUVIM Obl OTJIMYATHL AJTOPUTMBLI OT HE-aJTOPUTMOB; 3a9eM
HaM, CIpPaIlUBaETCsI, TOI/A TaKOoe IMOHATHE?

CuTyaums HayuHaeT BbIMIALETb €lE MUKAHTHEE, eCAN Y4ecTb, Y4TO B TEOPWUM BblYMC-
NUMbIX (PYHKLUUI BO3MOXHAS HEONPERENEHHOCTL (PYHKUUN HA MOGMHOXECTBE 06a1acTu eé
onpeseneHnsi UTPaeT YPE3BbIYANHO BaXKHYIO POJib, NPUYEM Nitobble NOMbITKM JOONPESenTb
byHKUMY BpOAE «PacCMOTPUM Apyryto hyHKLMIO, KOTOPasi paBHa HY/IO BO BCEX TOYKaX, B
KOTOPbIX NCXO4HAst PYHKLUMSI HEe OMnpefesieHay TepnsT COKpyLmTensHoe hracko.

Y106bI MOHATL, MOYEMY 3TO Tak, PacCMOTPUM Cliefytolee AOBOJBHO NMPOCTOE PacCyK-
aerue. MoCKoAbKY Mbl AOFOBOPUANCH, HYTO JIODbIE KOHCTPYKTUBHbLIE BbIYUCAEHUS MOXHO
3anmcaTb B BUAE TEKCTa, U3 3TOrO CeAyeT, YTO BbIMUCINMbIX (DYHKLUA — CHETHOE MHO-
)KECTBO, TO €CTb CYLUECTBYET HEKOTOpasi Hymepauusi BCEX BbIYUCAUMbIX pyHkuuii. ycTb
Tenepb Mbl NbITAEMCA BBECTU TaKOEe MOHATUE BbIYUCAUMON (DYHKLWUM OLHOMO aprymeHTa,
4TO BCsKas OyHKLUSA, BEIYUCINMAs B 3TOM CMbIC/E, OKa3bIBAETCA NPy 3TOM ONpejesieHa Ha
BCEM MHOXXECTBE HaTypasibHbIX apryMeHTOB. SICHO, YTO, MOCKOJbKY peyb UAET O BbIYUC/IU-
MbIX (PYHKUMSX, STUX PYHKLUA TOoXe He bosiee YeM cHETHOe MHOXecTBO. OBO3Ha4YUM X
Bce yepe3 f1, fo, f3,---, fn,...; MHAYE TOBOPS, NYCTb HYMEPOBAHHAs MOC/IELOBATENbHOCTb
frn MCUEPNBIBAET MHOXECTBO BbIYMCIMMBIX (B Halwem cMmbicie) dyHkumii. PaccMoTpum Te-
nepb yrkumo g(n) = f,(n) + 1. fcHo, 4To B NtOOOM pasyMHOM CMbICie Takas yHKLNS
BbIYUC/IMMA, HO B TO XK€ BPEMS OHA OTJIMYAETCS OT KaxAol U3 f,, TO eCTb NONYYaEeTCsl, 4TO
OHa B MHOXECTBO BbIYMCANMBIX DYHKLWA He BXOAUT.

Kak cnegctsue, Mbl JOSKHBI B0 COrNacUTLEA € TeM, 4TO npubasieHne eguHMLBI MO-
XKET caenaTb U3 BbIYUCANMON (DYHKLMN HEBLIYUCANMYIO, MBO NPUHATL KakK AAHHOCTb, Y4TO
MNPy PacCMOTPEHUM BbIYNCINMBIX (DyHKLMI (4TO Bbl Mbl MOJ, TaKOBBIMU HU MOHUMANN) Orpa-
HUYMBATBCS TOJILKO BCIOZLY ONpefeNnéHHbIMN (OYHKUNSMIN HENb3si. 3aMeTuM, ecnu qyHKLmMu
cemelicTBa f, He 0bsi3aHbl BbITb BCIOAY ONPEAEn&HHBIMMU, TO HUKAKOrO MPOTUBOPEYNsl Y Hac
He BO3HUKAET; B CAaMOM fefe, ecin pyHKUns fi He onpefeneHa B Touke k, To g(n), onpe-
OENEHHAs BblLIEYKa3aHHLIM CNOcobOM, OKa3bIBAETCs TOXE He onpegeneHa B Touke k, 1, Kak
CNeACTBUE, €€ OTNIMYME OT KaXxAol u3 fi, bonee He rapaHTUpYeTCs €€ ONpefeseHNEM; NHaYe
rosopsi, g(n) MoXeT coBnagaTb C toOON M3 Tex PyHKUNA fi, KOTOPbIE HE OMpeAeseHbl B
TOYKe, COOTBETCTBYIOLLENA UX HOMEPY, W, CNELOBATENLHO, «MOJYYAET MPaBO» HE BbIXOAUTb
3a npegesbl MHoXecTBa { fi }.

B Teopun BbldmcanMbIx dyHKUMIA paccCMaTpuUBaeTCs, NOMUMO NPOYEro, HEKUii «ynpo-
WEHHbINY KIacc PYHKUNUA — TaK Ha3biBaeMble MPUMUTUBHO-peKypcuBHbie pyHkuyun. OT

SSqI/ITaTeJI}O, 3aHMHTEPECOBABIIEMYCS] BBIYUCIUMBIMU (DYHKIUSIMU, MBI MOXKEeM ITIOPEKOMEHI0-
BaThb st Hadasna kaury B.Bocca «Ot Hduodanra g0 Teropunras [6], comeprkaniyo 10BOIBHO
VIaYHBIA MOIYJISIPHBIA 0030p COOTBETCTBYIOIIEH MaTeMaTudeckoii Teopuu. CyIecTByioT, pa3y-
MeeTcs, U OoJlee creruaJsibHble nocobus. Bosiee mompobHOe M3JIOKEHNE TEOPUU AJITOPUTMOB H
BBIYUC/IUMOCTHU MbI OCTaBUM 3a PaMKaMNU Hamren KHUT'HU, ‘{TO6I:»I HE€ IIBITAThCA O6’])$ITI) H606’bHT—
Hoe.
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4aCTNYHO-PEKYPCUBHBIX (PyHKUMI (CM. cTp. 166) ux OTAM4aeT oTCyTCTBME OnepaTopa MuHM-
MN3aLnK, TO ECTb (OYHKLNM CTPOSITCSH Ha OCHOBE TEX XKE MPUMUTUBHBIX (PYHKLMA (KOHCTaHTbI,
YBE/IMYEHNS HA €ANHULY W NPOEKLMN) U ONepaToOpPOB Cynepro3nLum u NpuMUTUBHON pekyp-
cun. Bce cpyHKUMM, NOCTPOEHHbIE TakUM 0Opa3oM, 3aBelOMO ONpefesieHbl ANs NobbIX 3Ha-
YeHWUli apryMeHTOB, «3aLMKJINBATLCSA» UM MOMPOCTY HErAe; B KNACCe YaCTUYHO-PEKYPCUBHbIX
PyHKUN BO3MOXHOCTb «HEOMPEAENEHHOCTNY BHOCUT KaK pa3 onepaTop MUHUMMU3ALNN.

Kazanock 6bl, Knacc aToT JOCTAaTOYHO LIMPOK, MPUYEM, eCiu roBopuTb 06 apudmetu-
Ke LesblX 4Yucen, cknagbiBaetcst (0bMaH4nMBOE) BredaTneHne, HTO OH MOKPLIBAET «MOYTH
BCE». YTODbI MpMBECTU NpUMeEpP 4aCTUYHO-PEKYPCUBHOI DYHKUUN, KOTOpas He DObina bbl npu
3TOM NPUMUTUBHO-PEKYPCUBHONA, Bunerensmy AkkepmaHy npuwinock cneumanbHO npugy-
MaTb (PYHKLMIO, KOTOPYIO MOTOM TaK M Ha3Banu pyHkumeid AKkepMaHa; 3Ta yHKUNUsS ABYX
APryMEHTOB PaCcTET HACTOJIbKO CTPEMUTENBHO, YTO BCE €€ OCMbIC/IEHHbIE 3HAYEHNS YMella-
IOTCS B HEDOMbLLIYIO TabinyKy, 3a NpeaenaMn KOTOPOA 3TW YWNC/Ia MPEBLILIAIOT KOJUYECTBO
aTtomoB Bo BcenenHoii.

Ecau, ogHako, n3 obnactn uenoumcneHHbix PyHKLMGA BEPHYTHCS B MPUBbLIYHBLIA HaM
MUpP aJirOPUTMOB, BbISICHUTCS, 4TO, KOTFAA peyb WAET O HyMepauumu BXOAHBIX U BbIXOA-
HbIX LENoYeK, KOJIMYECTBO aTOMOB BO BceneHHoii okaxkeTcs He Takum yX u 6onbluimm
4NCIOM, MPUMEPOM K€ (DYHKLMM, KOTOpasi, Byayunm 4acTUYHO-pPeKYpPCUBHON, HE SIBASIETCA
NPUMNTUBHO-PEKYPCUBHOMN, «BHE3AMHO» OKa3blBaeTCsi Ntobasi KOMMbIOTEPHAsi Mporpamma,
NCNONb3yloLWas «HeapuMeTUYecKne» LUKIbl, TO €CTb, MO CyTW, ODLIKHOBEHHBIE LMKIIbI
while, ANs KOTOPbIX Ha MOMEHT BXOAAa B LMKA HENb3s (MHave Kak Npoigs uukia) onpe-
LeNNTb, CKOMbKO DyAeT y 3Toro uukia utepaunii. TOYHO TaK >Ke OKa3blBAETCS HENpuUMu-
TUBHOW» MporpaMma, MCMonb3YyHLLaa PeKypcuto, ANs KOTOPOW Npu BXOfe Henb3s 3apaHee
y3HaTb, CKONIbKO MOJy4MTCA ypOBHeli BnoxeHHocTu>C.

[ns yenoeeka, MMerOLLEro onbIT HaMUCaHUSI KOMMbIOTEPHBIX MPOFrPaMM, OKa3biBatOTCS
[OBOJIbHO O4eBMAHbIMU ABa MoMeHTa. C OfHOW CTOPOHLI, €CAN NPOrpamMMy MUCaTh TOJIBKO
C NUCNONb30BaHWEM apuPMETUHECKUX UMKNOB, Takux kak for B llackane, n npn stom 6es
BCAKON pekypcumn (UAn C NCMONb30BaHWEM KNPUMUTUBHORY PeKypcun, 4Nsi KOTOPOIi KO-
YECTBO BJIOKEHHbIX BbI30BOB He MPEBbILIAET 3aAaHHOTO HUCIA), TO MOXHO byaeT 3apaHee
oueHnTL (CBEPXY) BPEMs BbIMOJHEHNS TAKON MPOrpamMmbl. 3aLMKIMBaTLCS TAKUM MPOrpam-
MaM MOMpoCTy HErfe, Tak YTO Kakue Obl JaHHbIE HN OKa3anCh Ha BXOAE, 32 KOHEYHOE YUCIO
LIAroB Takast NporpaMMa 3aBefOMO 33aBEPLUUTCS.

C npyroii CTOpOHSbI, YBbI, HU OfHON Masio-MaibCkiu MOJIE3HONM MPOrpaMmbl TaK HE Hanu-
catb. Kak TOMIbKO Mbl MbITAEMCS PELLMTL MPAKTUYECKYIO 3a4ady, HaM NPUXOLMTCS NpuberHyTh
nmbo k umkny while, nnbo K pekypcum De3 «CYETHUMKa ypoBHER», NMbo K onepaTopy ne-
pexoda Hasag (KaKOBoﬁ Ha CaMOM feJie TOXe NnpeacTasBasieT coboit umkn while, Tak 4TO
BMECTO TaKoro Mepexofa Kak pas n criefyeT ucnonb3osatb uukn). Hy a Bmecte ¢ Takum
«HeAeTEPMNHNPOBAHHBIM MOBTOPEHMEM» B Hally MPOrpamMMy MPOCAYMNBAOTCA NCTOYHUKM
HEOMNpeAenEéHHOCTER, anNropuTMUYECKasi Hepas3pellrMOoCTb BOnpoca ob ocTaHOBE U npouue
NpenecTn, N3BeCTHblE NOJb30BaTeNsIM Nog obwum HaseBaHuem «raokuy. [pu B3rnsige Ha
LEeCTBUTENBHOCTD MOA TaKMM YI/IOM OKa3bIBAaeTCsl, YTO ODOLasi «MOYHOCTLY NpOrpaMm
ABMSIETCA He cneacTsmeM 6e3anabepHOCTU MPOrpamMMUCTOB, KakK 3TO MPUHSATO CHUTAThb, a
cKopee MaTeMaTUYeCKUM CBOWCTBOM npeameTHoli obnactu. A Bcé notomy, 4To, Aobasue
B CBOIO MpOrpammy xoTsi Obl OAHO HefeTepMuHupoBaHHoe nosTopeHue (byab TO Heapud-
METUHECKUN LMK WAN HEMPUMMUTMBHAS PEKYPCUS), Mbl TEM CaMbiM BbIBOLMM aJrOPUTM,
peanu3syemMblii Halell NPorpaMMoii, U3 Knacca NpUMUTUBHO-PEKYPCUBHBLIX OYHKLUI B KNacc
YaCTUYHO-PEKYPCUBHBIX.

36OrMmernM, 9TO «OHEPATOp MPUMHTHBHOR DPEKypPCHH» HCIOIb3YET IIeJOUNCTEHHBIH mapa-
MeTp, KOTOPBI Ha KayKJIOM PEKYpPCUBHOM OODAIIEHUN YMEHBITAETCS HA eIUHUILY, TAK 9TO KOJIU-
YEeCTBO OCTABIIHUXCS PEKYPCUBHBIX OODAIEHII BCET/1a B TOYHOCTH PABHO 3TOMY ITapaMeTpy.
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Takum obpa3zom, HeonpeaenEHHOCTb HEKOTOPbIX BbIYUCAUMbIX (DYHKLUNIA B HEKO-
TOPbIX TOYKax, UK, YTO TO >XX€ CamMoe, HENPUMEHUMOCTb HEKOTOPbIX a/IrOPUTMOB K
HEKOTOPbLIM BXOAHbLIM C/10BaM — 3TO (hyHAaMEHTaIbHOE CBOWCTBO /t00bLIX MoAenei
KOHCTPYKTUBHbIX BbIYNCIIEHUIA, NPaKTUYECKU TPUBNABLHO BbITEKAIOLLEE U3 CaMbIX OCHOB
Teopun. C 3TUM HE TOJIBKO HeJib3sl HNYEro CAENAaTb, HO U HE HY)KHO HUYEro AeNaTh, NHAYe Mbl
notepsieM ropasfo bonblue, 4eM NPUOBPETEM: HALUM MPOrpaMMbl CTAHYT «MPaBUSIbHBIMUY
I COBEPLUEHHO MEPECTAHYT MIOYUTLY, TOJMLKO MPY 3TOM OHU eLE N CTaHyT BecrnonesHsi.

1.3.7. IlocaegoBaTeJIbHOCTD JIEICTBUII TYT HU OPU UEM

Cpenu «orpejiesieHuii» aJropuT™a, KOTOpble, HECMOTPST Ha, UX U3HAYAJIBHYIO
HEKOPPEKTHOCTh, BCE K€ BCTPEYAIOTCI B JINTEPATYPE, U IPUTOM TOpPa3]0 dJAalle,
YeM XOTeJIOCh ObI, Mpe0obIaIaloT BapUallid HA TEMY <IIOCJIeI0BATEILHOCTU Jeii-
crBuity. Tak BOT, B IICTBUTEILHOCTH aJITOPUTM B OOIIIEM CJIydae MOXKET He
MMEeTh HUYEero oOIIero HuU ¢ KAKMMHU MOCJIeJOBATEIbHOCTIMU JIeICTBUIA,
BO BCSIKOM CJIydae, SIBHO OIIMCAHHBIMU.

B camom jiesie, Mbl yKe yHOMHUHAJIT, 9TO JIJIsi U3y YE€HUs AJITOPUTMOB UCIIOJIb3Y-
10T caMble pa3Hble hopMasIbHbIE CUCTEMBI: CPEJIM HUX, HalpumMep, Marmia Thio-
puHra (mpejcrapsieMast TabJIUIEl Iepexoa MexK Ly COCTOSHUSIMU) U YACTUIHBIE
pekypcuBHble DyHKIMHU (TIpejicTaBaeMble KOMOUHAIMENH 6a30BbIX (DYHKIMI 1 Ole-
paTopos). B uncio anropurmudeckux GopMagn3MOB BXOJAAT TaKyKe HOPMAJIbHBIE
anroputmbl Mapkosa (HaGOp HpaBWJI MO MEPENUCHIBAHUIO CJIOBA, HAXOJSIIErOCs
B T10JI€ 3peHusl ), JsMba-ucuucienne (cucreMbl (DYHKIUI OJHONO apryMeHTa Ha/l
HEKUM [POCTPAHCTBOM BBIPAYKEHMUI ), aOCTPAKTHAS MAIMHA ¢ HEOIDAHUIEHHBIMU
peructpamu (MHP) u muorue npyrue momenu. IlocenoBaresibHOCTD JeiCTBIA,
BBINMCAHHAs B fBHOM BHJIE, CPEJIM BCEX 3TUX (DOPMAIU3MOB IPUCYIIA TOJIBKO
MHP; mexy TeM MHOTOKPATHO JIOKA3aHO, UTO 8Ce MU POPMAAUIMDL TLONAPHO
IKBUBANEHMHDL, TO €CTH 3QJIAIOT OJUH U TOT K€ KJIACC BO3MOXKHBIX BBITUCICHUN.
WNnatte rosopst, OO0 aJrOpuTM MOXKET OBITH IPEeJICTaBJIEH B JIIO00I n3
UMEIOMNXCcsA (POPMaIbHBIX CHUCTEM, CPEIU KOTOPBIX OOJIBIIMHCTBO HE IIPE-

[oJIaraeT ONUCaHus (BO BCIKOM CJIydae, sIBHOTO) MOCTIEI0BATEIbHOCTH JeHCTBUIA.

Ecnun BepHyTbCsi ¢ MaTeMaTnyecKnx HEDEC Ha rpelHyro MPOrpaMMUCTCKYHO 3EMJIIO, Mbl
0bHapyXUM, 4TO 1 BOMJIOLEHNE AaJIropuTMa B BUAE KOMMbIOTEPHOV MPOrpamMmbl aa-
NeKo He Bcerga byaer onucaHuem nocaeaoBaTeNnbHOCTU AeiCcTBNiA. 34ech BCE 3aBUCUT
OT WCMONb3YEMOIA NapasgnrmMel MPOrPaMMUPOBAHUS, TO €CTb OT CTUNS MbILWAEHUS, NCMONb-
3yEMOro nporpaMMUCTOM; BO MHOFOM 3TOT CTWJIb OMPEAESIETCS SI3bIKOM NMPOrpaMMupoBa-
Hus. Tak, npu pabote Ha si3bike Xackenb (Haskell) u gpyrux sisbikax ¢hyHkUMOHAIBHOMO
MporpaMMuUpPOBaHUs Y HAC BOODLLE HET HUKAKUX ZeldcTBui, eCTb Auwb YHKUUU B Cyry-
60 MaTeMaTUYECKOM CMbICTE — (DYHKLMM, BbIYNCASIOLME HEKOTOPOE 3HAYEHME HA OCHOBE
3aflaHHbIX aprymeHToB. Bbiuucnenne Takoll cyHKUMM BbipaXkaeTcs yepes apyrue dyHkuum,
M 3TO BbIPAXKEHUE HE WMEET HMYero obLiero C AeiCTBUSIMMU N NX NOCIEA0BaTENbHOCTSIMU.
B 6osnbwmnHcTBe Cydaes gns nporpaMm Ha Xackene BOoDLie HEBO3MOXHO MpeackasaTtb, B
Kakoli NocNnefoBaTeNbHOCTM ByayT Npou3BefeHbl BbIYMCAEHNS, NOCKOIbKY S3bIK peannsyert
TaK Ha3blBaEMYIO JIEHUBYIO CEMAaHTUKY, NO3BOJSIOWYIO OTNIOXKUTL BbINOJIHEHUE BblYUCIE-
HUS JO TeX Mop, NOKa pe3ysbTaT OHOro He NOTPebyeTcst ANs APYroro BbIYMCAEHUS.

Ecau Ha Xackene Mbl x0Tsl Bbl 33aéM TO, Kak HY)KHO BbIYUC/ISTL PE3yabTaT, NYCTb fa-
e U He B BUAE KOHKPETHOUW «MOC/Ief0BaTENbHOCTU AEACTBUIA», TO nNpu paboTe Ha sA3biKax
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NpPOrpamMMmUpoOBaHmMst, UMELNX JEeKapaTuBHyI0 CEeMaHTUKY, Mbl BooDLie He obpalyaem
BHUMAaHUS Ha TO, KaK UCKaTb TpebyeMoe pelleHmne; Mbl Wb YKa3biBaeM, KaKUMU CBOWCTBa-
MU OHO JOJKHO 0bNagath, a TO, KaK ero HaiiTh, OCTaBAsieM Ha ycmoTpeHune cuctembl. Cpegm
TaKUX A3bIKOB Hanbosiee N3BECTEH PENISILMOHHLINA s3bik [1posior: nporpamMa Ha 3TOM si3blke
nuweTcst B Buae Habopa NOrMYeckux yTBEpXKAeHUii, a eé ucnonHeHne npegcrasasier coboi
[0Ka3aTeNbCTBO Teopembl (TOYHee, MOMbITKY eé ONpoBEPXKEHUs ).

HakoHew, cyneprnonynsipHasi HbiHE Napagurma ObbLEKTHO-OPUEHTUPOBAHHOIO MPOrpPam-
MUPOBaHMsI TOXKE OCHOBAHa HE HA «MNOC/EAOBaTENbHOCTAX AENCTBUIA», a HAa HEKOeM obmeHe
coobiyeHnamn mexagy abcTpakTHeiMu obbekTamu. Ecnm xxe roeoputs 0 nocneaoBaTenbHo-
CTSIX AeliCTBU, TO B BUAE TaKOBbIX NPOrpaMMa MULLETCS NULLb HA TaK Ha3blBaeMbIX MMIIeEpPa-
TUBHbLIX A3blKax MPOrPaMMMNPOBAHUNS, TAKXKE Ha3biBaeMbIX UHOMAA «(DOHHEIMaHOBCKMMM .
K Takum sizbikam oTHocsATcs, Hanpumep, [Mackanb, Cu, Beiicuk n goctatoyHo MHOro apy-
rMX A3LIKOB; OAHAKO MOMY/SPHOCTL (POHHEIMAHOBCKOro CTUISt ODYCNOB/IEHA NCKIIOYUTENBHO
rocnoACTBYHOLWMM NOAXOAOM K NOCTPOEHUNIO APXUTEKTYPbl KOMMNbBIOTEPA, @ BOBCE HE K NPOCTO-
Tol» unm Tem bonee «eCTECTBEHHOCTbLIO» WMMNEPATUBHBIX KOHCTPYKLWIA.

SlcHo, 4TO nporpaMmbl Ha NOBOM peasibHO CyLLECTBYIOLLEM SA3bIKE MPOrpaMMUpPOBaHIS
06n1afatoT CBOWCTBOM KOHCTPYKTUBHOW BbIYMCIMMOCTU, MHAYe He Mornia Obl CyliecTBOBaTh
NPaKTUYECKas peann3auns Takoro sisbika — a oHa cyulectsyeT. QueBugHO, TakuM obpasom,
4YTO KOMMNbIOTEPHAsA NporpaMmma — 3TO Bcerga anropuTM, Kak e€ HU Hanuwu; onpege-
JIeHVe anropuTMa Kak NociefoBaTeNlbHOCTUN AEeNCTBUNA, CNefloBaTENbHO, HUKYAA HE rofuTCs
M MOXET MPUBECTU K [JOCTAaTOYMHO OMacHbIM 3abnyxaeHnsm. Mexay npodum, B 3abyx-
[EHNe aBTOPbl TaKUX OMPEAENEHNI BrOHSIIOT TakKXe MW caMux cebsi: MMEHHO 34eCb KpoeT-
Cs1, NO-BUAMMOMY, NCTOYHMK 4aCTO BCTPEYAIOLLEroCs, HO MpM 3TOM COBEPLUEHHO Be3yMHOro
YTBEPXKAEHNS, YTO «A3bIKU NPOrPaMMUPOBAHUSA AENSATCA HA ANTOPUTMUYECKNE N HEANTOPUT-
Muyeckue». Pasymeetcs, B AeliCTBNTESILHOCTY NODOI A3bIK NPOrPaMMUpPOBAHUS ABSI-
erca anroputmMmnyeckum. MoxkHo Bbinio Bbl, Noxxanyii, NpeacTaBuTb cebe HeKuli S3bIK NPo-
rpaMMuUpoBaHus, He obnagatolnii CBONCTEOM AETEPMUHUPOBAHHOCTN, OCHOBAHHbINA, CKaXeM,
Ha 3BPUCTMKAX W, KaK CNeACTBME, He rapaHTUPYIOLWNI He TONIbKO MPaBubHOCTY NPOrpaMM,
HO JaXKe WX CTabWNLHOCTM, a Pe3y/NbTaThl BbIMOJIHEHUS MPOrpaMm AeNatowuii CoBepLeH-
HO Henpeackasyembimu. [MogobHoro poga noaxofbl K PELUEHNIO HEKOTOPbLIX 3a4ad, Kak Hu
CTpaHHO, LeliCTBUTENLHO CYLLECTBYIOT (BCMOMHUTL XOTSi Bbl T€ K& HEliPOHHBIE CETM), HO A0
CO3[aHNS TAKNUX $S3bIKOB MPOrpaMMMUPOBaHUS, K CHACTbIO, AeNI0 He JOLUJIO: C HenpeacKasy-
eMbIMN pe3yabTaTaMu TSHKENO paboTaTh, Takue METOAbI, B YaCTHOCTU, MOJIHOCTHLIO UCKIIO-
YaloT OTNIAAKY, TaK YTO NPAKTUYECKU NOTEHLMAN HEAIFTOPUTMUNYECKNX BbIHNCAEHUIT BECbMaA
coMHuTeNeH (NpUBET NOONTENSIM HETPOHHBLIX CETENR).

Bnpoyem, roBopsi 0 « HEaNropuTMUYECKUX > SA3bIKaX, aBTOPbI Y4EOHUKOB COMHNUTENILHOTO
KayecTBa ODbIYHO MMEIOT B BUAY CYLWHOCTb ropasfo bosiee MpoCcTyto: MMEHHO, BCE Si3bIKM,
Ha KOTOPbIX NpOrpamMMa 3amnucbiBaeTCsl MHAYe KakK B BUAE BCE TOW XKe «MOC/Ief0BaTEIbHOCTHY
neiicteuii». CTporo roBopsi, «HeasirOpUTMUYECKUMINY TOr4a CNefoBasio Obl, HaBepHOe, Npu-
3HaTb BOODOLLE BCE COBPEMEHHbLIE SA3bIKM, KPOME pa3Be YTO s3blka accembriepa, Befb Aaxke
HackBo3b nmMnepatuehbie Cn n Mackanb AONYCKalOT PEKYPCUBHOE NPOrpaMMUPOBAHIUE 1, KaK
CNnefCcTBME, HAaNMCaHME NMPOrpamMMbl B BUAE, B KOTOPOM KOHKPETHYIO MOC/Ief0BaTeNIbHOCTb
NelCTBUIA MOXET ObITb He BUAHO.

OTMeTUM, YTO ANA BbIPaXKEHMSI TOW XKE MbICAUN O AENEHUN»> SI3bIKOB MPOrpamMmMupo-
BaHUSi MOXHO MPEAsIOKNTL BMOJIHE KOPPEKTHYIO (DOPMYJIMPOBKY: HanpuMmep, CKasaTb, YTO
SA3bIKU MPOrpPaMMUPOBAHNS AENATCS HA UMMNEPATUBHbBIE U HEUMMNEPATUBHbIE, YTO, KOHEYHO,
noTpedyeT xoTs Obl KPATKOrO MOSICHEHMS] TEPMUHA K MMMEPATUBHOE NMPOrPaMMUNPOBAHNES, U
BOT 34eCb KaK pa3 BMOJIHE MMeeT NPaBO MNOSBUTbCA «MNOCNEAOBATENbHOCTb OENCTBUIAY» —
HO Yy>K€ B MPUMEHEHNN K MPOrPAaMMAM HA KOHKPETHbIX S3blKax NPOrpaMMUPOBAHUA, @ HE K
abcTpakTHbIM anropuTmam.
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3amnuimas CBOK KapTUHY MUPA, JIIOOUTEIN OMPEJIeIaTh AJITOPUTM KaK HOC/Ie-
JOBATEIbHOCTD JEHCTBUI JJOBOJBHO 9acTO IPUOEraloT K yTBEPXKIEHHUIO, YTO B TEO-
pUU aJTOPUTMOB-J/I€ PACCMATPUBAETCS «HE TOT AJITOPUTM», & TEOPUS BHIYUCTIMO-
CTH SIKOOBI BOOOIIE HE MMeeT OTHOINEHUsI K IporpaMMupoBanuio. OmIpoBeprayTh
TaKoe YTBepPZK/IeHEe OKA3bIBAE€TCsI HECKOJIBKO CJIOYKHO — B CaMOM Jiejie, OHO Be/b
pu OJImKaiieM pacCMOTPEHUH OKA3BIBAETCA CYTyDO TEPMUHOJOTHIECKUM, HY a
CIIOPBI, IIEHTPAJIBHBIM IIyHKTOM KOTOPBIX OKa3bIBAE€TCsl 3HAUEHNE TOr'0 MJIM WHOTO
TepMUHA — 3aHsITHE HEeOJIATrogapHOe.

Tem HEe MeHee, KOe-4TO CKa3aTh HA ITY TEMy BCE 2Ke MOXKHO M JaXKe HY2KHO.
Hauném ¢ anropuTMutieckoil Hepa3penuMOCTH: MOXKHO CKOJIBKO YTOJHO AlleJIIu-
poOBaTh K «aDCTPAKTHOI MaTEeMaTHIHOCTH» TEOPUU AJTOPUTMOB, HO CTOUT IIPe-
JIOXKUTEL OoJiee-MeHee IPaMOTHOMY HIPOIrPaMMUCTY pa3paboTaThb HIONOJHEHNE K
OIIEPAITMOHHON CHCTEME, KOTOpoe ObI CaMO aBTOMATHIECKN HAXOUIO «3aBHUCIITHE»
IIPOrPaMMBbI ¥ OCTAHABJIMBAJIO OBl UX — U €CJIU IPOTPAMMUCT UTO-TO IPEJICTABIIAET
co00i#1 B 1my1aHe KBAJTU(PUKAIIANA, MBI TYT K€ YCJIBIIINM, ITO 38 TaKyI0 33,129y OH He
BO3BMETCSI, Jla 1 HUKTO HE BO3bMETCH, & €CJIN BAPYT KTO U BO3bMETCsI, TO BCE PaB-
HO HE PEIIUT, BeJb 9TO aJITOPUTMUYECKH Hepa3peruMas mpobsema. [logydaercs,
YTO B 9TOM CJIydae aJI'OPUTM OKa3aJICsd «MUMEHHO TOT».

Bouibinie Toro, anropurmMuyeckas HEPa3PEITUMOCTD IIPOOIEMbI TPUMEHIMOCTH
(rpobJIeMbl OCTAHOBA) BJIOXHOBJISIET IIPOIPAMMUCTOB Ha ObICTPYIO U 3DhDEKTUB-
HYIO OTIPAaBKy <«B CaJ» JIIOOBIX HJell, CBA3aHHBIX C JOKa3aTeIbCTBOM CBONCTB
IIPOU3BOJILHON IPOrPaMMBbI: V2K €CJIM HEBO3MOXKHO Jazke (POPMAJIBHO IIPEICKa-
3aTh, OCTAHOBHUTCSI OHA WJIA HET, TO 9TO TOBOPUTDH O CBOMCTBaX 60j1e€ NHTEPECHBIX.

Hecmotpss Ha 9TO, cTOMT TONBKO YIOMSHYTH TEOPUIO BBITHUCIUMOCTH WJIN
KaKHe-HUOY/Ib TEPMUHBI U3 HEE, BPOJIE «IACTUIHO-PEKYPCUBHBIX (DYHKIUI», U y
HAC TIOYEMY-TO PE3KO ITOBBINIACTCS PUCK HAPBATHC Ha COOECETHUKA, YTBEPKIAIO-
IIIEro, YTO «3TO HE TOT AJITOPUTM». B IpUHIUIIE, 3TO ABJIEHUE JIETKO O0bICHSICTCS:
AJITOPUTMHUIECKYIO HEPAZPEITUMOCTD OOBITHO JEMOHCTPUPYIOT, HE Bjie3as B AeOpu
TEOPHUH BBIYUCIUMOCTH H JIaKe BOOOINE He yIOMHUHasI €€, IPUIEM JIeIaeTCs 9TO
B OOJIBIIIUHCTBE CJIy9aeB POBHO TaK, KakK cAejau Mbl Ha crp. 176. lokasareinb-
CTBO HEPa3PEIINMOCTH ITPOOJIEMbI CAMOIPUMEHUMOCTH AJTOPUTMA, IPAKTUIECKH
TPUBHUAJLHO, TaK 9TO y OOJBIMHHCTBA OYIYIIMX HTPOTPAMMUCTOB, XOTsI ObI pa3
YBUJIEBINX €ro, He BO3HMKAET HUKAKUX TPYJIHOCTEHl C MOCTUXKEHWEM CyTHU aJiro-
puUTMIYECKOit HepaspemuMmocTu. MHoe /1e/10 Teopust BEIYUCIUMOCTH: 9TO IPEIMET
BechbMa, crienuduaecKuii, Tak IT0 OOJIBIITUHCTBO IPOIPAMMUCTOB HUKOTA TOJIKOM
U HE CJIBIIIAJIN TEPMUHA «IaCTUIHO-PEKYyPCUBHAA (DYHKIINA> U YK TeM Oojiee He
3HAIOT, 9TO 3TO 38 3Beph. OTMaXHYTHCS OT HEIOHSATHOI'O, eCTECTBEHHO, TOpPa3Ji0
TpoIIe, HEYKEJU B HEI'O BHUKATh.

Bosbiie Toro, Bbllle MBI y2Ke IIOKa3aJd, YTO KJAcChl (DYHKIINI, BBEIEH-
Hble B TEOPUU BBIYUCIUMOCTH, HWMEIOT K HTPAKTHIECKOMY MPOTPaMMUPOBa-
HUIO caMoe TIpsiMoe OTHOoIeHue (CM. paccyzkieHme Ha cTp.178), a mMeHHO,
9TO MPUMUTHUBHO-PEKYPCUBHBIE (DYHKIINNA COOTBETCTBYIOT KJacCy Iporpamm 6e3
«HEIPEeJCKA3yeMbIX» I[HKJIOB, TOI/Ia KAK YACTUIHO-PEKYPCUBHBbIE (DYHKIIUU CO-
OTBETCTBYIOT BCEMY MHOXKECTBY KOMIIBIOTEPHBIX IIporpamm. HaiimyTcs ju mocse
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9TOr'O 2KeJIaIoIue yTBEepP2KAaTh, 9YTO aJI'OPUTM B MaTeMaTUYI€CKOM CMBICJIE — 39TO
«HE TOT» aJIFOpI/ITM?

1.4. IIporpaMMbI 1 JaHHBIE

1.4.1. O6 usmepenun koanmdecTtBa mHOpMAIIN

Kak mbI y2Ke 3HaEM, P UCIIOJIB30BAHUN KOMITHLIOTEPA JIJIl XPAHEHUS U 00pa-
60TKYM MH(MOPMAIUN UCIIOJIb3yeTCs JTBOMIHOE TTPEJCTAB/ICEHNE; HHAYE TOBOPS, JIIO-
6ast nH(OPMAIUST B KOMITBIOTEPE MPEICTABIISIETCS] HYJIAMA U eInHUTIaMi. [0BOPSIT,
9TO HamMeHbIleil equHHUIE nHpopMamuu B KOMILIOTEPHOIT 06paboTke
sABJIsIeTCst 6uT; camo ciioBo bum (bit) obpaszosano ot aurimitckux Blnary digiT,
TO €CTh «IBOMYHAsI IIppas.

XOoTsT KOMITBIOTEPBI BeCbMa YIAOOHBI /it 00paboTKu MHMOPMAINN, BCE-TaKN
nHpOpPMAIS KaK TaAKOBasl CYIIECTBYET caMa 110 cebe U CyIecTBOBAJIA 3a10JIT0 10
ITOsABJICHUA II€PBBIX CUYETHBIX MAIIINH. By,[[yql/l ABJIECHUEM BIIOJIHE O6’]3€KTI/IBHbIl\/I7
undopMarus n0ddaémcsa U3MePeHuIo, U Mo, 3TUM YIJIOM 3PEHUsI CTOJIb IPUBBIY-
HBIIl HaM OUT COBEPIIIEHHO HEOXKUJIAHHO IMPEeJCTaéT B HOBOM cBere. [loaywumo
UHPOPMAUUIO — SHAUUT YMEHLULUMD HEONPEeJeAEHHOCTb; B TAKOM Cllydyae 6UT —
9TO KOJIMYECTBO MHQOPMAIUN, KOTOPOE yMEHbBIIIAeT HeONPeaeIEHHOCTh
BABOe. [[pommocTprpoBaTh CKa3aHHOE HAM MTO3BOJIUT CJIEYIONAsT 3a/1a49a.;

Bacst 3agymasnr marypasibHoe dncio, He npeocxoisiiee 1000, u npen-
jgoxwui Ilere yragars ero, mooberas, IT0 6yaeT 9eCTHO OTBEYATH HA
BOIIPOCBI, HO TOJIBKO TaKHe, KOTOPbIE IPEJII0JIaraoT OTBET <«Jlay» HJIA
<KHEeT». 33, KaKkKoe KOJIN49eCTBO BOIIPOCOB HGTH MO2KET rapaHTuPOBaHHO
V3HATh, KAKOE TUCJIO 38, [yMAaHO?

OueBnno, 9T0 Kaxkapiii orBeT Bacu maér Ilere posHo ommu Our mHMOpMaInm.
Hauampnas meonpenenéranocts coctapiser 1000 BapmanToB. Ecam Kaxkaprit mo-
JIYIeHHBIH OuT mHpOpMannu Oy/IeT CHUKATh HEOIPEIETEHHOCTDh BIBOE, TO MOCTIEe
moydenust 10 6uT HeonpeeIEHHOCTh MOHU3UTCS B 210 = 1024 pasa, T0 ecTb
OKazKeTCd MEHbIIe €/IMHUIIBI, TaK YTO 3a JAeCAThb BOIIPOCOB YHCJIO JOJI2KHO 6I)ITb
rapaHTUpPOBaHHO y3HaHO. OCTaI0Ch HOHATD, KAK IPABUJILHO COOPMYJIMPOBATEL BO-
ITPOCHI.

Ecnu momxomuTh K 3ajade ¢ abCTpaKTHOW TOYKU 3PEHHSsI, JOCTATOYHO IEPe]T
3ajlaHueM OYepEJIHOrO BOIPOCa KAKUM-TO (IIPOM3BOJIBLHBIM) 00pa3oM pa3buBaThb
BCE OCTaBIIMECs] BApUAHTBHI HA [Ba PABHBIX 10 MOIIHOCTH MHOXKECTBA, HY WJIH,
110 KpaifHeil Mepe, OTIMYAIOIINXCsI APYT OT JpyTra IT0 MOIIHOCTH He 0oJiee UeM Ha
€INHUILY, U CIIPAIMABATL Bacio, HAXOIUTCS JIX 38 IyMAHHOE UM YUUCJIO B OJHOM U3
aByx muoxkecTB. Hanpumep, Ilerst Mmor ObI B3ATh THICSTy KapTOUEK, HAIIMCATD HA
KaXKJI0M U3 HUX YHUCJIO0, OJICIUTh KAPTOUKH CAyIaiiHbIM 00pa30M Ha JIBE KOJIOIbI
mo 500 xapTouek B KaxKJOi, BPYy4YuTh OJIHY Kojojay Bace u crnpocuThb, Hamwmca-
HO JIM 3aJlyMaHHOE UM YHCJIO Ha OJHON M3 KapTOodeK; B CIydae OTPHUIATEIHHOIO
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OTBeTa BBIOPOCUTH BCE KAPTOUYKHU, KOTOPhIe OBbLIN BpydeHbl Bace, B ciiyuae xke
OTBETa IOJIOXKUTEJIHLHOIO0 — Haob0poT, BRIOPOCHUTHL BCe, KOTOpble Bace He jaBa-
smck. Ocrasmmecss 500 KapTodeKk MOIeJnTh Ha ABe KOJIoabl 1mo 250 m omHy u3
HUX CHOBa npemiokuTh Bace. lociie Broporo orsera Oyier BoiOporieno emé 250
KapToYeK, OCTaBIIHecs: OyayT mojeseHbl Ha jaBe Kosonnl mo 125. Ilocme Tperbe-
0 OTBETa OCTABIIEECH YHCJIO0 KAPTOUYEK OKAXKEeTCSd HEYETHBIM, TaK YTO MPUJIETCI
[IOJIC/TUTh UX Ha HEPABHBIE YACTH, U B PE3YJIbLTATE II0OC/IE YeTBEPTOrO OTBETA Yy
HaC, B 3aBUCUMOCTHU OT Be3€HWsI, ocTaHeTcsd TO Jiu 64, To jm 63 KapTOUKH; 1OCje
TOro oTBeTa — TO JU 31, TO I 32; Mocje mecroro — To Jjim 15, To Ju 16; 1o-
cJie CeIbMOr0 — CeMb WJIM BOCEMb, ITOCJE BOCBMOIO — TPU WJIH YETBhIPE, IMOCe
JEBATOrO — OJHAa WX JBe. Ecau ocrajach ofHa KapTodyka, TO 3aJiada pelleHa,
€CJIN YK€ OCTAJIOCH JIBe — IPUAETCA 3aJIaTh JEeCATHIN BOIPOC, V2K MOCTIE HETO y HaC
rapaHTHPOBAHHO OOJIBIIE OTHON KAPTOUKN OCTATHCS HE MOKET.

Koneuyno, Texandeckn BcA 3Ta KAHUTEIb C KapTOYKAMU JIOBOJBHO 3aHY/IHA,
XOTSI C MATEMATUIECKON TOYKHU 3pEHHs IIPOoIiece mocTpoen 6e3ynpeano. Ho HukTo
BeJb He 3aCTaB/seT pa3dnBaTh BAPUAHTHI HA JBA MHOYKECTBA KaK IIOIAJI0; 38 CIET
HeboJIbIoN TonpaBku [leTst BosiHe MOXKeT 0OOWTHCHL Oe3 pUCOBaHUS KapTOUeK,
a Bace He mpuaérca mx pas 3a pa3zoM IpPOCMaTpuUBaTh. J[oCcTaTOUHO IOMEIUTH
BapHAHTHI [IOIIOJIAM TaK, YTOOLI BCE UHCJIA U3 OJIHOIO MHOXKECTBA, OBLIU MEHbIIE
JII060I0 M3 Yrcesl Apyroro MHoxkecTBa. Ha mepsom mare Ilerss moxker cupocuThb
Bacro, HaxomuTcest Ji 33 yMaHHOe 9ucyI0 B guanasone ot 1 1o 500. B 3aBucumocTn
ot orBeta y Iletn ocranyrcs B paccmorpenunn gucia jaubo ot 1 1o 500, aubo ot 501
1o 1000; cremyrormuii Borrpoc GyIeT, COOTBETCTBEHHO, HAXOIUTCH JIU 331y MAHHOE
B auanaszone [1,250] win [501, 750], u Tak jasiee; HA KaXKJOM Iare KOJIUIECTBO
BapUaHTOB, OCTABIIUXCSA B PACCMOTPEHUH, Oy/IeT YMEHBbITAThCA BIBOE.

KommuecrBo nadopManumum He 00SI3aHO U3MEPSITHCS IEJIBIM KOJIMIECTBOM Ou-
ToB. [Ilupoko u3BecTeH, HAIIPUMED, TPOCTEHLKUI KApTOYHBIN (POKYC, B KOTOPOM
BEIYyIIUiI cHadaJIa PACKJIAIbIBACT HA CTOJIE HEMOJTHYIO KOJIOLY KapT U IPe/jIaraeT
3PUTEIO 3araJlaTh KaKyo-HUOYIb KapTy. 3aTeM BeIyIInii pacK/aIblBaeT KapThl B
TPHU Psijia U CIIPAIIUBAET, B KAKOM U3 PSIJIOB HAXOJIUTCS KapTa; MOJyIUB OTBET, OH
cobupaeT KapThl ¥ CHOBa PACKJIaIbIBAET UX B TPH Psijia, a 3aTeM emlé pa3. [loayquus
TPeTUl OTBET, BEYIIUNA OTKYIa-TO U3 CEPEeINHBbI HA3BAHHOI'O PsJ/ia BBITACKUBAET
UMEHHO Ty KapTy, KOTOPYIO 3arajiajl 3puTesib, JJu0o, s mymero a¢gdekra, cHoBa
cobupaeT KapThl B KOJIOIY, CKOJIBKO-TO TaM KapT OTCYUTHIBAET W COPACLIBAET, a
OKA3aBIIYIOCS CBEPXY KapTy OTKPBLIBAET, M 3TO OKA3BIBAGTCA MMEHHO Ta KapTa,
KOTOpas OblLIa 3arajiaHa.

B sTom dokyce ucnob3yercd 27 KapT, IMEHHO ITO3TOMY KOJIOIA HY2KHa, HETIOJI-
Hasl; OOBIYHO MCIIOJIHITE/Ib 3apaHee OTKJIAIbIBAET B CTOPOHY IIECTEPKH, CEMEPKHI
U OJIHY BOCBMEDKY. Pa3I0KuB KapThl B TPU PsJia 110 JIEBATH U Y3HAB OT 3PUTEJIs,
B KaKOM M3 PSIIOB HAXOIWTCS Hy?KHasl KapTa, UCIOJHUTEIbL COOMpaeT KapThl, HO
HE CMEIUBAET UX; KAPThl U3 PdA/ia, HA3BAHHOTO 3pUTEIEM, OH KJIAJET B CEPEIMHY
KOJIOJIBI, TTOMECTHB OCTAJIbHBIE JBA PsIJa CBEPXY M CHU3Y. 3aTE€M KapPThI HYKHO
PAa3JIOXKUATH TI0 OJHOI CHOBa B TPHU PsJia 1O JIEBATH, IPUIEM IIEPBYIO — B IEPBBIi
P&, BTOPYIO — BO BTOPOIi, TPeThIO — B TPETHIl, YeTBEPTYIO — CHOBA B NEPBBI U
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Tak Jajiee; HETPYJIHO JIOTaJIAThCsI, YTO «HYXKHBIE» KAPThI OKA3bIBAIOTCS B KAXKIOM
U3 HOBBIX PsIJIOB TPEMsI CPEJHUMHE, & OCTaJIbHbIE (TPH ¢ JII06Oro Kpasi B JIIOOOM Dsi-
Jly), XOTsl U BBLIOYKEHBI Ha CTOJI, HO IPUIILIA U3 PSAJIOB, KOTOPbIE YKe MCKJIIOYCHBI
n3 paccMoTpenusi. [IoBTOpUB €BOIT BOMPOC M CHOBA TIOMECTUB HYYKHBIN P MEK-
JIy JBYMsI JPYTUMU, UCIIOJHUTEb CHOBA PACKJIAIBIBACT WX IO OJHOM, HO B 9TOT
pa3 B PACCMOTPEHUN YIACTBYIOT HA CAMOM Jiejie TOJBKO Te€ TPU KapThl, KOTOPBIE
JIEXKAT B CaMOl cepejimHe KazKI0T0 Psijia; OCTAJIbHBIE JIUITb CO3IAI0T «MaCCOBKY».
[TosiyauB oTBeT, B KAKOM psJIy 3arajiaHHasl KapTa B TOT pa3, Hal (POKYCHHUK
Tereph y2Ke TOYHO 3HAET, KaKas KapTa ObLia 3arajiaHa — OHA BEJIb JIEXKUT B Ce-
pesube. Ké MOXKHO IPOCTO JIOCTATH, HO TOTJA 3PUTEIb MOXKET Cpa3y J0raJiaThCs,
YTO MPOUCKOJIUT; MOITOMY OOBIYHO KAPThI CHOBA CKJIAIBIBAIOT B KOJIOMLY, PUIEM
«HYZKHBII» PSIJT OMSITH KJIQJyT MOCEPEIUHE, OTCUUTHIBAIOT 13 KapT CBEpXy W OT-
KPBIBAIOT CJIEIYIONIYIO, YeTHIPHAIIATYIO, KOTOpas KaK pa3 U JexkKaja B CepejiimHe
HYKHOTO psijia ¥, CJIeIOBATEBHO, UMEHHO €& 3aTraiaj 3pUTeb.

B mammem pasroBope o kosimdecTBe mWHMOPMAIUNA STOT IPOCTOH (POKYC Mpu-
MeJaTejeH TeM, 9TO C KayKJbIM OTBETOM 3PHUTEJIsl HEOIPEIeJEHHOCTh, MCXO/IHO
cocTaBjsBIas 27 BapUAHTOB, YMEHBIIAETCA GMpoe; TaKylo eIuHuIly uHdopMa-
MU WHOTJA HA3BIBAIOT MPUMoOM. Ecan MombITaThCs BBIPA3UTH TPUT B OMTAX,
MIOJIYIUTCS UPPAIMOHATILHOE UIUCIO logs 3: B caMoOM Jiefie, CKOJILKO pa3 HyKHO
YMEHBIIATH HEOIIPEIEIEHHOCTD BJIBOE (TO €CTh MOJIy4aTh OJuH OUT nH(bOPMAIN),
9TOOBI B UTOTE OHA YMEHBINMIACh BTpoe? KCTecTBEHHO, MMEHHO TAKOEe YHCTIO Pas,
KOTOpPOe, €CJIU B TAaKyIO CTENleHb BO3BECTH JBOWKY, JACT TPOHKY, a 9TO U €CTb
(o ompenesenuto sorapudma) logs 3.

Paccmorpum Gostee CITOXKHBIN CITydaii.

lBa apxeoJiora, u3ydasi apxXuB CTaporo 3aMKa, y3HaJId, 9TO BO JBOpe
3aMKa, uMmeroreM ¢gopMmy npsmoyrosibauka 60 X 80 merpos, 3akomnan
ka1 Tloka ojuH n3 apXeoJioroB e3/uJl 3a MeTaJJIOHCKATeJeM, €ro
KOJIJIera, IIPOJIOJIXKUJI U3y ICHUe apXUBOB U BBISCHUJI, ITO KJIaJ] 3aKO0-
IaH B IOr0-BOCTOYHOH YaCTH JIBOPA, IPUIEM Ha PACCTOSHHH He DoJiee
30 M. oT KOpOTKOIt cTeHbI 3aMKa u He bojee 20 M. ot qiuHHOH. Kakosa
HHGpOPMAIHOHHAST TIEHHOCTD €r0 OTKPBHITUSI!

[Touemy-T0 9T 3378198 CTABUT B TYIHUK JaKe MHOTUX IIPOTPAMMUCTOB; MEXK /Iy TEM
HETPYIHO YOeIUTHhCs, YTO MCXO/IHAS IO b IONCKA KJiaa cocTasiisia 60 x 80
M2, a mocjie 06HAPYYKEHUs HOBBLIX CBeJleHmil oHa cokparmiack 0 30 x 20 M2, To
€CTh POBHO B BOCEMb pa3. DTO U €CTh YMEHbIIIEHIE HEOIPEeAeIEHHOCTH; KOJIb CKOPO
ofuH OUT yMEHBIIaeT HEOIPEIeIEHHOCTD BIBOE, TO 31€Ch MBI HMEEM JIEJI0 C MpPems
bUMaMU UHPHOPMAUUL.

l‘IaCTO B 3ada4aX, NOXOXNX Ha 3Ty, peyb VI,D.éT O BEPOATHOCTAX HACTYNNEHUA HEKUX CO-
ObITUii, a 3aTeM O TOM, 4YTO ObINO NONy4eHO COODLIEHNE, yKa3blBatOLWEe HA HACTyMJeHne
HEKOTOPOI KOMBMHALMM Takux COBLITWIA, U CNpaWNBAETCs, KaKOoBa WHOPMaLMOHHAA EM-
KOCTb MoJslydeHHoro coobuerusi. Hanpumep:

B nepsvbiii geHb TypHupa no HacTonbHoMy TeHHUCYy Bace npeacrosiio ceirpats
cHayana c [lleteii, a 3atem ¢ Koneii. Habnrogas TpeHnpoBoYHbie Urpbl, Npoxo-
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AuBLUNE [0 TypHUpa, bonenbiynku oyeHuau, 4to Bacs urpaer ¢ Koseri npu-
b6ansuTenbHo Ha pasHbix, a BoT [lets nobexgaer Bacto B 75% cny4aes.

Matwa He cmMorna npucyTcTBoBaTL Ha TypHupe, Ho bonena 3a Bacro n nonpocu-
71a Apy3eii coobwunTs eii pesynstaTel obenx ero urp. Yepes HekoTopoe Bpems
evi npuwino SMS-coobuyenne, B KOTOpom rosopunocs, 41o Bacsi obbirpan obounx
coneprukos. (1) Kakosa ungpopmaymorHas émkocts 3Toro coobuyerus? (2) Ec-
2 6bl Bacs, HaobopoT, npourpan obe naptum u Mawwe coobuymnm b6bi 06 3T0M,
KakoBa Torga bbina bbl EMKoOCTb cooblyeHuns?

PewwatoTcs Takne 3a8adum HAYYTb HE CIIOXKHEE 3aJa4U NMPO apxeoJsoroB BO ABOPE 3aMKa, Mpo-
CTO BMEeCTO ABOPa 3f4eCb Mbl UMEEM MPOCTPAHCTBO 3/1€MEHTAPHbLIX NCXOZ0B, @ BMECTO MO-
waam — BeposTHOCTL. BepositTHocTs nobeanl Bacu B nepsoii naptum no ycnosusim 3agaqu

cocTaBnsieT i, BEPOSATHOCTb Nobesbl BO BTOPOl naptun — %; NOCKOJIbKY AJ15i KOMBUHaLWi
HE3aBNCUMbIX CODBLITU BEPOSITHOCTM MEPEMHOXAIOTCS, BEPOSITHOCTL Toro, 4To Bacs Bbiur-

paeT obe napTun, COCTaBNAET % . % = % Cne,u,osaTeano, Mchopmau,vm O TOM, 4TO Bacs

BblMrpan obe NapTuu, yMEeHbLIAEeT HeoNnpefeséHHOCTbL B BOCEMb pa3, a MHAOPMaUNOHHas
LileHHOCTb cooblieHns coctasnsieT 3 buTa.
3

BeposTHocTb TOro, 4to Bacs npourpaet obe napTum, cocTaBaseT i, Tak H4TO 34€Ch MH-
CbOpMaU,VIOHHaﬂ LEHHOCTb COO6LL||eHVI9| OKaXXeTCA, BO-NEPBbIX, HUXXE, NMOCKOJIbKY HACTynuno
bonee BeposiTHOE COOLITME, 1, BO-BTOPbIX, B 3TOT Pa3 WCKOMOE HNC/IO OyneT He TONbKO He
LesIbIM, HO AaXKe U HE PaLMOHANIbHBIM: MOCKOJIbKY HEOMPEENEHHOCTL B 3TOT pa3 yMeHbLUa-

eTc B 5 pasa, NHGOPMALNOHHAS LEHHOCTb COOBLIEHNS!, ECIN U3MEPSITL €€ NMO-NPexXHEMY B
buTax, coctaut log, % =3 —log, 3.

Hapsizy ¢ TepMuHOM «OHT» UCIIOMB3YETCS TaKzKe TepMUH «baiiT» (anri. byte),
OOBITHO TIO/Ipa3yMeBalonii BoceMb OuT. Kak Hu cTpaHHO, 9TO HE BCErJa TaK: Cy-
IIIECTBOBAJIN KOMIILIOTEPHI, y KOTOPBIX MUHUMAJIbHAS d9eiKa IMaMaTH COCTABJIsI-
Jia, HAI[pUMeEP, CEMb OUT, a He BOCEMb, 1 HA 3TUX KOMIIbIOTepax 0aliTOM HA3BIBAIU
OOBIMHO KaK pa3 KOJUIeCTBO MH(MOPMAINHN, XPAHIIIEeCs: B OJIHON Takoil sueiike;
BBEJIN JIaXKe CIIENUAJBHBI TEepMUH OKmMem i 0D03HAYEHUS UMEHHO BOCHMU
out. K cuacrbio, BaM BpsiJl JId TPUIETCA Ha MPAKTUKE CTOJIKHYTHCS C MOHUMAaHU-
eM OaifTa, OTJIMIHBIM OT BOCbMHU OHUT, HO UMETb B BHJY MCTOPHUIO BOSHUKHOBEHUSI
9TOr0 TEPMHHA B JIFOOOM CJIydae CTOUT.

BocbMubuTHBIH 6afiT MOXKET MPUHAMATHL OJHO U3 256 BO3MOXKHBIX 3HAYCHUII;
OOBITHO TH 3HAYEHUS WHTEPIPETUPYIOT OO Kak ducyao or 0 mo 255, mubo kak
qncao oT -128 mo 127. BochMubuTHBIE sST9efiKM TMAMSITH XOPOIIO IOAXOMST JIJIs
XpaHeHusi OyKB, COCTAB/IAIONINX TEKCT, €CJIM 9TOT TEKCT HAIKUCAH Ha S3bIKE, UC-
MOJIBL3YIONIEM aJI(DABUT BPOJE JATUHUIIBL; I IIPEICTaBICHUS KAXK IO OTIEILHOM
OYKBBI [IPM 9TOM HUCIIOJIb3YETCST TaK HA3BIBAEMbIH K00 CUMBOAQ, IPUIEM BCEX
Pa3JIMYHBIX KOJOB CYIIIECTBEHHO MEHbIIE, YeM CYIIEeCTBYEeT BO3MOXKHBIX 3HAYEHMIA
baiita. C MHOIOSIBLIYHBIMU TEKCTAMH BCE HECKOJIBKO Xy¥Ke: s KMPHUJIIAIBI KO-
JIOB €Illé XBAaTaeT, a, HAIIPUMEp, C HeportudaMnu 9TOT IOIXO yKe He TOIUTCS.
K Bompocy 0 KomupoBKe TEKCTa MbI €IIE BEPHEMCS.

Pa3z yx peun zamuia o sdeiikax mMaMsTH, CI€IyeT 3aMEeTUTh, 9TO B HUX IPU-
XOJINTCSA XPAHUTH BOOOIIE JI00YI0 MHMOPMAINIO, KOTOpas 00pabaThIBAETCs KOM-
[BLIOTEPOM, B TOM UHUCJIE NPO2PAMMb, WA, TOUHEE, KOIbI KOMAHJ, U3 KOTOPBIX
nmporpaMMbl coctosT. Korma amnarnasona 3HAUYEHUH OHON sTueifikn He XBaTaeT, UcC-
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MTOJTB3YIOT HECKOJIBKO sTI€EK, HAXOMSIINXCST B IAMSTH HOJIPSI/, U TOBOPST yXKe He
o d4eiike, a 06 0baacmu NAMAMU.

Baxkno nonnmarh, 9To cama 10 cebe sSUeiika MaMsThH «He 3HAeT», KAaK UMEHHO
ceyeT UHTEPIPETUPOBATh XPAHAIILYIocsa B Hell mHdopmaruo. Paccmorpum 310
Ha rnpocreiiiem npumepe. IlycTs y HAC ecTh YeThIpe UyIIUe MOAPS] A9elKN Ta-
MSITH, COJIEPKUMOE KOTOPBIX COOTBETCTBYET IIECTHA/IIATEPUIHBIM Yucsaam 41, 4E
4E u 41 (coorBercTByIONMe JlecaTuaHble Ynciaa — 65, 78, 78, 65). Mudopmarnuio,
COJIEPZKAIIYIOCS B TAKOH 00/IACTH ITaMATH, MOXKHO C COBEPIIEHHO OIMHAKOBLIM
YCIIEXOM HCTOJIKOBATH Kak 1enoe uunciao 1095650881; kak jpobHOe uucio (T. H.
qKUCII0 ¢ maBakoleli Toukoit) 12.894105; Kak TEKCTOBYIO CTPOKY, COJIEPIKAILYIO
umst > ANNA’; HaKOHeI[, KaK IIOCJIEI0BATEIbHOCTD MAITMHHBIX KOMaH . B 1acTHO-
cTH, Ha Hporeccopax mIaTdopmbr 1386 5T0 OyIyT KOMaHIbI, YCJIOBHO 000O3HAYAE-
MbIe inc ecx, dec esi, dec esi, inc ecx; O TOM, YTO 3TU KOMAaHJbI JICJAIOT, MbI
paccKaXkeM B TPeTheil 4acTh KHUTH.

JloBOJILHO CBOeOOpa3Ha MCTOPUS €IMHUIl M3MEPEeHnsT OOIbIMNX 00bHEMOB WH-
dopmanuu. [lokymnas B marasunae ¢Jiemn-6peiok, Mbl OOBITHO OOpaIaeM BHUMa-
HUe Ha ero o0bEM, KOTOPBIM B HaIlle BpeMsi OOBIYHO BBIPaXKeH B 2uzabatimax,
obosnavaembix «GB»; auTaresib, HECCOMHEHHO, MHOT'O Pa3 CTAJKUBAJICS U C JIPYTHU-
MM €JUHUIIAMHE II0I0OHOI0 COpTa, TAKMMHU KaK Ku.40batim, mezabatim, mepa-
6atim u 1. 1. BcnomuuB, uTo «6aitTs — 310 BOOOIIE-TO Bpoje Obl He Bceria 8 OuT,
MBI MOXKEM 3aMETHUTb, UYTO TAKHUe eIUHUII U3MEPEHUs 00bEMa 3AIIOMUHAIOIIETO
YCTPOICTBA HE BIIOJIHE JIOTUYIHBI, HO 9TO KaK pa3 MMoJibe/Ibl — MAaIiH, Ha KOTOPBIX
siueiika MaMsATH OTIMYaJIaCh Obl OT BOCbMH OUT, CKOPO ITOJIBEKA KAK HUKTO HE BU-
JleJ1, M, KOHEYHO, abCOJIIOTHO BCe HbIHENIHue HocuTean uHdopmanuu (BO BCSIKOM
cJlydae TakKne, KOTOPBIe MOYKHO KYIIUTh B Marasufe) paboTaioT ¢ BOCbMHUOUTHBIMI
baiitamu. HamMuOro Xy2K€ TO, 9TO CyIIECTBYET /IBa PA3HBIX MHEHUS, 9TO 2Ke TAKOe,
cOOCTBEHHO, KUJI00a#T, MerabaiiT u ruradair.

3a,10JIr0 /10 5PbI MaCCOBON KOMITBIOTEPHU3AIlNU, HAYAI0 KOTOPOl MOXKHO OTHE-
¢t puMepHO K cepenue 1980-x, y Jirofieil, CO3AA0NUX KOMIBIOTEPHI U Pabo-
TAIONUX ¢ HUMU, BO3HUKJIA MOTPEOHOCTh KAK-TO KPATKO XapaKTepU30BaTh 0056M
onepamueroti namamu pasHbix Marud. Beromuaum, aro B §1.1.2 MbI yrioMuHaM
WUHY adpecos, KOTopas, KaK U JIPYIUe YacTU IMUHBI, COCTOUT U3 HEKOTOPOIo
quciia dopooicex, a Kaxkjiasi JIOPOXKKa MOXKET [1€PEJIABATDH OJIUH OUT — JIOTUIECKYIO
€JIMHUITYy WM JIOTUIECKUN HOJIb; €CJIM IUHA aIpecoB comepKuT N IOpPOXKEK, TO
BCEro 9Ta IMHA M03BOJsIeT pasnmdars 2V ajpecos; cieqoBaTelbHO, HIMEHHO Ta-
ki — 20V — OyIeT npeie/bHbIN 00bEM TaMATHS ' Ha KOMIIBIOTEPE, UCIIOJb3YIOIEM
ITY IITHHY.

B peasibHOII »Ku3HN TaMATHA OOBIMHO MEHBIIE, YeM [TO3BOJISIET IIUHA: JTOPOKKH
IIUHBI HE CTOJIb JIOPOrd, KaK caMa IMaMsiTh, U UX [PU CO3JIAHUH [IPOIECCOPa ITPOEK-
TUPYIOT «Ha BbIpOcT». CaMa maMsiTh, KaK [IPABUJIO, COCTOUT U3 0GHKO0G, KAXKJIbII
13 KOTOPBIX MMeeT COOCTBEHHOE MOJKJIIOUEHNE K IIMMHE, TAK YTO OJHU JIOPOXKKHU
IIIHBI 8 IPECOB BLIOMPAIOT OAHK, C KOTOPBIM Tpebyercs paboTa, a JIpyrue JT0POoK-
KU y2Ke BBIOMPAIOT sivueiiKy BHYyTpHu Oanka. KognaecTBo GAHKOB MAMATH, TOIKJIIO-

3TEcii roBOpHUTH TOUHEE — MPEJIENIBHOE KOAULECTNEO A4EeR; CM. CHOCKY 9 Ha crp. 59.
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YEHHBIX K KOHKPETHOMY KOMIILIOTEDPY, COBEPIIEHHO He 00s3aHO ObITH CTEIeHBIO
JIBOWKH U Jlake BOOOINE YETHBIM YUCJIOM — HAIPUMED, MX MOYKHO MOJIKJIIOYUTH
TPH; HO caMu DAHKU JiJisd yJ100CTBa pabOThI BCETJIA COMEPIKAT KOJIUIECTBO SIEEK,
COOTBETCTBYIOIIEE CTENEHN NBOIKM, B IPOTUBHOM CJIytae a/IpeCHOE MTPOCTPAHCTBO
KOMIIBIOTEPA, IIEPECTAJIO ObI OBITH CIJIONIHBIM, TO €CTh &JIPeCa, KOTOPBIM COOTBET-
CTBYIOT STYEMKM [TaMsITU, [I€PEMEIIAINCH ObI C aJIpecaMu, KOTOPbIE UCIIOJIH30BaThH
HEJIb3$I, IOTOMY 9YTO COOTBETCTBYIOIIUX SII€EK B COCTABE JTAHHON MAIIUHBI IIPOCTO
uetr. Paborarh ¢ TaKuM «KyCOYHBIM» aJPECHBIM IIPOCTPAHCTBOM OY€HL HEYI00HO.

Tak win nHade, KOJMYECTBO TUCEK MAMSITH BCEr/la TECHO CBSI3aHO CO CTEICHS-
MU JTBOMKU, XOTS U HE BCETIa fABJISIETCsS TaKol creneHbio. Hanpumep, «B Te Bpeme-
Ha, KOIJ[a KOMIIBIOTEPHI ObLIN OOJIBITUMUI, & TPOrPAMMBI — MAaJICHbKUMUY, TIAMSITh
MOIVIa, COCTOSITh U3 GAHKOB, cKaxkeM, 1o 213 = 8192 suciiku B KazK/IOM; 5TO eIré
Ky/la HU [LJIO, CTEIEHN JBONKHU ITPOrPAMMUCTBI OOBIMHO TIOMHST, HO YTO €CJIU Ta-
Kux OaHKOB K MalnmnHe moakaodeno Tpu! WMman cemb? [nmsias Ha umcma 24576 u
57344, Bpsijl /M MOZKHO C XOJIy COOOPA3HUTh, U4TO 9TO Ha caMoM jeie 3- 213 1 7.213,

Ceitgac JJ0CTOBEPHO HE U3BECTHO, KTO ITEPBBIM 00pATU/I BHUMAaHHUE Ha OJIM30CTh
ancest 1000 n 2'° = 1024 u npe ozt 0603HauaTh 1024 sefikn TepMIHOM KUAO-
b6atim. Ha camom niesie naxke He pakT, 4To «DaiiT» burypuposas B 9TO UCTOPUU
€ caMOTo €€ HavaJja; CKayKeM, eCJIU sTUYeiKU ITaMsATH Ha KaKOH-HUOY/Ib MaIlluHe CO-
crosin u3 39 6uT, «baliTaMuy OHU OOBITHO HE HA3BIBAJIUCH; IIPU TAKUX sTIeHKaxX
OOBIYHO MAWUHHOE CA060 (TO €CTh pa3Mep HOPIUK JAHHBIX, 06pabaThIBAEMbIX
[POIIECCOPOM 3a OJ[HY OIEPAIHIO) COBIAAJO0 ¢ pa3MepoM sideiiku. Ecsn Ha Takoit
Marmuae ObL1o 2048 s9eex, CIIeNUaNCThl TOBOPUINA, UTO OOBEM MAMSITH COCTAB-
gsieT «2 K», nnoryia cHUCXOJId JI0 TIOSACHEHHs, 9YTO UMeeTcss B BUIy «2 K ciioB»;
U 9TOM BCeM (TO eCcThb Ha CaMOM JleJie BCeM JIDYIHM CIelHaJIncTam) ObLIo Mo~
HATHO, uTO «K» obosmadaer «kujao», HO 3T0 He 1000, KAk B JAPyrux oOJACTIAX,
a 1024. D10 MOBOJILHO JIOTUYHO, €CJIA yUIECTb, 9TO OOBEMBI IMAMSITH IIPaKTHYIE-
cky HUKOrga He ObiBasin KpartHbl 1000, 3aT0 eaBa Jin He BCErja OBLIN KPATHBI
1024 (BoOOGIIIE-TO MCTOPUST 3HAET M MAIIUHBI C JecAmMuwHol aapecalueii, TaKue
kak IBM 702 u IBM 705, HO 9T0, Kak roBOpuTcsi, 6vicmpo npowto). C uenosb-
3oBanneM 31oro «K» dmciia craHOBSATCS MOHSTHEE; B HAIEM IIpUMeEpe ad3arem
BBIIIE TIPO OAHK MOXKHO CKa3aTh, 9TO ero éMKocTh — 8 K, a 00bEéMbl mamsaTu npu
TPEX U ceMu Takux Gamnkax — coorBercTBenno 24 K u 56 K, TyT yke jocrarodno
BCIIOMHUTH TAOJIUILY YMHOXKEHWS, 9TOObI TTOHATH, ITO ITPOUCXOINT.

Batimwi, cymst 1o BceMy, MOSIBUJIUCH 9y Th IT032Ke, KO Ha KOMITLIOTEPAaX Hada-
JI aKTUBHO 00PabaThIBATH TEKCTOBYIO HH(POPMAIIAIO, U BBIICHUIOCH, UTO TPATUTH
puaHOoe (30-406uT) ¢/I0BO HA XpaHEHHe Koja OJHOIO0 CHMBOJIA HAKJIAIHO, HY &
COKpaIlaTh MAaIUHHOE CJIOBO 10 8, 7, a To u 6 6utr — 3710 Tpocro abeypx. Jlo-
TUYHBIM CJIEAYIONIUM IArOM CTaJl Iepexo K sdeiKaM MEeHBIITUM, YeM MAaIUHHOe
CJIOBO — HAIIPUMEP, CJIOBO MOTJIO COOTBETCTBOBATDL JBYM, UETHLIPEM HJIU BOCHMHU
siuefikaM. DTO OKOHYATEIBHO 3aKPEINJIO KUI00alT KaK eJIMHUILy U3MEPEHUs 00b-
éMa rmaMsTH, Hy a KOrjia pa3mep Oaiita (DaKTUYECKH yTPaTUJI HEOIIPEIETEHHOCTD
U «3aCTbLI» B CBOEHl BOCBMUOWTHOW BEPCUU, STY YK€ €JIMHUILY CTAJIO BO3MOXKHBIM
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IPUMEHSITD JIJisl U3MEPEHUs KOAUYECMEa utdopmayuy (He Bce MOHUMAIOT, YTO ITO
COBCEM HE TO K€ CAMOE, UTO KOAUUECTNEO AUEEK 6 NAMAMU KOMNLIOMEDQ).

C pocrom 06bEMOB ecTeCTBEHHBIM 00pa30M BO3HUKIIN Mmezabatimobt (1024 kB,
i 220 = 1048576 6aiit), 2uzabatimovt (230 GaiiT), a 3a HIME TOTAHYINCH GBLTO
u Tepabaiiter (249), n merabaiitor (2°0), HO B KaKOH-TO MOMEHT CIIEIMATICTD, I3 1
OOBIYHBIE TT0JI30BATEN KOMIIHIOTEPOB CTOJIKHYIUCH C JJOBOJIBHO HEIIPUATHBIM $IB-
JIEHHEM, MCXOISAIINM OT MapKETHHIOBBIX OTIEJIOB KOMIIAHWI — IIPOU3BOIUTE eI
obopynoBanusi. Ha pbiHKe BHE3aIIHO MOSBUJIUCH JKECTKHUE JIUCKU, O0BEMBI KOTO-
pBIX GbLIn Bpojie Obl 0603HaueHbl B rurabaiitax (GB), Ho 1moj rurabaiitom npu
stoM normmasocs He 239 a 107 Gaitr. [IponsBoauTe I MOTUBUPOBAIM ITO TEM,
YTO NMPHCTABKA <«IHIa-» COIVIACHO MEKyHADPOJIHBIM cTamjapraM> ozmagaer 10°
(MujLIHADPT), & «XKAProH» KOMIIBIOTEPIIUKOB UX HE BOJIHYET.

VBBI, MAPKETOU 1AM 371eCh OBbLIO 3a UTO 060POThes. Kcitn Ha ypoBHE Kuiobaii-
TOB Pa3HUIIA MEXK/y TAKUM U JPYTUM [IOHUMAHUEM €/IMHUIIBI U3MEPEHUS HE3HAUN-
TesibHa (COBCTBEHHO rOBODsi, 2.4%), TO IPU UCHOIL30BAHUU MMIabaliTOB PAa3HUIA
JocTuraet nouT 7.5%, eCim »Ke MoNbITATHCA KCTOJIKOBATEL mepabatim Kak CTeIeHb
JIBOMKH, TO pe3ysbraTr OyieT OTJIMYAThCs OT JIECSTUIHOIO («MEeTPHUYECKOro») Ha
10%, gTo y3Ke JOBOJBLHO MHOTO.

[TpobJjtema 3/1€CH €I1€ U B TOM, 9TO JazkKe B 00JIaCTH U3MEPEHHsT KOJIMIeCTBa NH-
dopMaAITIE CaMU KOMNBLIOMEPULUKU HE BCETa TPUMEHSIIN CTENEHU TBOMKN. Tax,
IIPOILYCKHAs CIOCOOHOCTH MUMPPOBBIX KAHAJIOB CBA3U, TEXHUIECKN HUKAK HE MPU-
Bs3aHHas K OaifTam, OOBITHO M3MEPSIIaCh B Oumar 6 cexkyhdy, a IMOCKOJIbKY K
CTeleHsIM JIBOWKH TI0CJe/I0BATE/IbHAs TIepeiada OUTOB TOXKe HUKAK HE IIPUBsI3a-
Ha, BCEBO3MOXKHBIE KUA00UMDBL, Me2abumov, 1 2u2abumMb, CO BPEMEH PAHHUX KOM-
MBIOTEPHBIX ceTell 0003HAYAN COOTBETCTBYIOIINE CTEIEHU JECSITH, a HE CTEIeHH
JIBOMKM.

ViKe B cepeinHe JIEBSTHOCTBIX MMOSIBUJIUCH IIPEJIOKEHNsT O BHEJIDEHUU B IIPaK-
TUKY HOBBIX IIPUCTABOK JIJIsi 0003HaUeHUsI cTerneneil uncia 1024 B eiuHATIAX U3Me-
peHus (B OTIMYRE OT TPAJUIMOHHBIX cTeneHeil Thicsan). CTaHIapTH3aTOPhl B 9TY
UJIEI0 HEMEIJIEHHO BIEIUJINCH, U TAKAM 0DPa30M MOSBUIUCH «CTAHIAPTHBIEY IIpe-
dbuxcesr: kubu- (or cios kilo, binary), mebu-, 2ubu-, mebu-, nebu- u garxKe MPaKTH-
JecKH He IpuMensemble toka sxcou- (269), sebu- (27°) n, mpocTure 3a BHIparkenme,
tiobu- (28Y). CrammapTusanum MoIBEPIINCh 1 0603HAYEHNS JIJTs STHX MPHUCTABOK:
Ki, Mi, Gi, Ti, Pi, Ei, Zi u Yi. BaoaHo ObLIO HpejioskKeHo OaiiThl 0003HAYATDH
3aryiaBHON OYKBOil «B», a 6uTbl — 1eimkoM ciioBoM «bit», 4ToOBI He HaIO0 OBLIO,
YBHUJIEB IIpOCTOE «b», rajarh, UMEJIUCh B BuIy OuThl miu Gaiitel. Hanpumep, au-
6ubatim, to ectb 230 GaiiT, COrIACHO STUM IpPABHIAM CJIEILyeT 06O3HAMATEL KaK
GiB, a mebubum (22 6ur) — Mibit.

Jleso ocTaiock 3a MaJIbIM — YOEIUTD IIUPOKYIO IIyOJIUKY, 9TO «OTHBIHES KUJIO-
baiiT paser 1000 GaiiT, u 3/1eCb CTAHIAPTU3ATOPBI TOJIYIUIN OT OOIIECTBA XOTb U
[TACCUBHBIH, HO BecbMa, 3MEKTUBHBIN OTHOD; IOMPOCTY T'OBOPSsI, IEPBbIE TPUMED-
HO JIECATH JIET MyOJINKa 9TO HOBOBBEJIEHNE HAYNCTO UTHOPUPOBAIa. ABTOp 3THX

38Bor, kcraTH, n emE@ ofHA PONb CTAHIAPTOB: OMPABILIBATL MOPAJLHBIX YPOJIOB B HX MO-
paJIbHOM YPOJICTBE.
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Puc. 1.13. Mexauunudeckuii c4érunk

CTPOK BIIEPBBIE YCJIBIIIAJ [IPO «KUOMOUTHI» OJiMKe K KOHILY HYJIEBBIX; HamboJjee
KPYIHBbIE KOMITAHUU, YS3BUMBIE K JIEATEJTbHOCTH CTAHIAPTU3ATOPOB, HEXOTS Ha-
YaJjii IPUMEHSITh «HOBBIE €UMHUIIbI», CHAOXKASA UX CHOCKAMU, IPUMEPHO B OKPECT-
moctsix 2012-2013 rr., yT0ObI n36€KaTh Cy/IeDHBIX UCKOB 3a BBeJeHUE IIyOJIMKH B
3a0JIy K IeHre TPUMEHEHNEM TPaJMIOHHBIX eINHAT] B «HOBOM 3HAYEHUN» (KOTO-
poe, KaK Mbl IOHMMaeM, MEHbIIe, YeM TO, K KOTOPOMY Jiioju npusbikin). Camoe
3AHITHOE, UTO JaKe B CTAHE CTAHIAPTU3ATOPOB HET TOJTHOTO COTJIACHST IO TTOBOLY
TOro, uTd 2Ke Takoe KujaobailT, merabaiT u rurabaiiT; Korjga pedb uacT ob 00be-
Me OIepaTUBHON HMAMSITH, 3TU €JIMHUITEI TPAKTUIECKU BCETIa IPUMEHSIOTCS B UX
TpaumuonHom sHadennn (1024, 10242, 10243).

CupaBe yIMBOCTH pajii OTMETUM, UTO Y <«HOBBIX» NPE(PUKCOB MMEETCH OJIHO
HECOMHEHHOE JOCTOMHCTBO: Y2K TYT — €CJU, KOHEYHO, 3HATb, 4TO 3TO BOODIIE
TaKOe — HUKAKOW HEOTHO3HATHOCTH HET, TO €CTh B MUPE CYIIECTBYET OU€Hb MHOTO
JIIO7Iel, He 3HAIOMX, ITo Takoe « GiB», HO BpsiL iu Hali 1y TCs JIIOH, TOTATAIONIHE,
gro ato 10° Gaii.

1.4.2. MammuHHOe IIpeJICTaBJIeHNE IeJIbIX YHCeJsT

O ToM, ITO KOMITBIOTEPHI UCITOIB3YIOT JTBOMIHYIO CUCTEMY CUUCIEHUST, MBI YK€
roBopua. [Ipu 3TOM KOMIBIOTEPHI, Oy/Iydr peaJbHO CYIECTBYIONUMI TeXHUYIE-
CKUMU YCTPOHCTBAME, HAKIAIBIBAIOT HEKOTOPHIE OTPAHNYIEHNS HA TTPECTABICHIE
MEJTBIX Iucesl. B MareMaTuKe MHOYKECTBO TEIBIX IUCET BECKOHETHO, TO €CTh KAKO-
BO OBI HE ObLIO umcsio N | Beerja cyiecTByer caedyrousee aucyio N + 1. st sToro
1 KOJIMYECTBO 3HAKOB B 3allUCHU YUCJIa, KaKYyIO 6bI CUCTEMY Mbl HU HCIIOJIb30BaJIN,
HE JIOJIPKHO HUKAK OTPAHUIUBATHCS — HO BOT KaK pa3 3TO TpebDOBaHUe UCIIOJHUTH
TEXHUYECKU HEBO3MOXKHO (J[aKe YHCTO TEOPETUIECKU: BeJib KOJUYECTBO ATOMOB
Bo Bcesennoit — Bo BecsikoM ciiydae, B €€ 9aCTH, JOCTYITHOHN JJisi HAOJIONEHUI 1
BOOOIIIE JIIsi KAKOrO ObI TO HU OBLJIO B3aUMOJEHCTBUS — CIUTACTCS KOHETHBIM ).

Ha mpakTuke mj1s1 KOMIBIOTEPHOTO TPEICTABICHUST TIEJIOTO IUC/a BBIIEISTET-
csl HEeKOTOpoe (DUKCUPOBAHHOE KOJUYECTBO Pa3psiioB (6HUT); OOBIYHO 3TO 8 GUT
(onna siveiika), 16 6ur (1Be stueiikn), 32 6ura (derbipe stueiikn) uan 64 Gura (Bo-
ceMb sideek). OrpaHudenyie pas3psiIHOCTH [IPUBOJUT K HOSIBJIEHUIO «HAUOOJIBIIIETO
YUCTIaY, ¥ 9TO KACAeTCsl He TOJIBKO JBOMIHON cucTteMbl. [IpejicraBbre cebe, HAIIpU-
Mep, IIPOCTOE CIETHOE YCTPOMCTBO, UCIOIB3YyEMOE B SJIEKTPUIECKUX CIETUMKAX U
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MEXaHUIECKUX OJIOMETPAX CTAPhIX ABTOMOOUJIEl: IEMOUYKY POJIMKOB, HA KOTOPBIX
HaHeCeHbl MUMPBI U KOTOPBIE MOT'YT MPOKPYUMBATHCS, & IIPOXOJI 9epe3 «TOUKY
neperocay (C JIeBATKU Ha HOJIb), IIPOKPYYMBAIOT HA €JMHUILY CJICYIONIHIi DOJIVK.
HormycTim, Takoe yeTpoRCTBO COCTOUT M3 HATH POIUKOB (cM. puc. 1.13). Cuauasa
MBI BUJINM Ha HEM IHUCIO0 «HOJB»: 00000. ITo Mepe mpoKpyInBaHusT IIPABOTO POJIH-
Ka gucjo Oymer MeHaATbCst, Mbl yBuauM 00001, morom 00002 u Tak 10 00009. Ecin
Telepb IIPOBEPHYTH CaMblil IIPABbIil POJIVK eIl€ Ha eIUHUYKY, Mbl CHOBA YBU/IUM B
IIPaBOI ITO3UIMY HOJIb, HO IIPU 9TOM CaMBIil IIPABLIl POJINK 3alleIUT CBOET'O COCea
CJIeBa U 3aCTABUT €r0 IIPOBEPHYTHCA Ha €JIMHUYKY, TaK 4TO Mbl yBuaum 00010, To
€CThb YUCJIO «JIeCATh»; Mbl HAOIIONAJIM TTPU STOM XOPOIIO M3BECTHBIN C MJIAIITUX
KJIACCOB MEPeMHOC: «JEBATDH IIIOC OJINH, HOJIb MHUIIEM, OJUH B yMey. 10 ke caMmoe
IPOU30MJIET IpU 1epexojie oT ynciaa 00019 k yucay 00020 u Tak jaJjee, a KOrja
MBI fo#iém 1o uncsa 00099 u MpoKpYTUM MPaBbIil POJIUK eIE Ha eIUHNYKY, B 3a-
LelJIeHre oIy T Y2Ke JBa ero cocella, TaK YTO Ha €UHUILY BIIEPEJL IIPOKPYTATCS
cpa3y TpH POJIAKA, U MBI IIOJy9YUM 4YHUCJIO «CTO»: 00100.

Temeps ousATHO, 0OTKY/Ma 6€pETCA TAKON MOHCTD, KAK «HAMOOJIbITEe BOZMOXK-
HO€ YHCJIO»: PAHO UJIX MO3/THO HAIll CYETUUK JI0CUUTAET 10 99999, U Tenephb yBeau-
YMBaTh YUCJIO0 OKarKeTcsl HEKY/la; KOI/Ja Mbl B OUepPeJIHON pa3 MPOKPYTHUM IIPaBbIit
POJIUK Ha €NWHUILY BIEPEN, OH 3alenuT 3a co0oil Bce OCTabHBbIE POJIMKHU, OHU
BCe IEpefIyT Ha CJIEAYIONYIO MudpPy, U Mbl CHOBa YBUJIUM OIHU Hy/u. FKciu Obr
y Hac cjeBa ObLI eI OJIMH POJIUK, OH Obl 3allENUJICT U MOKa3aJl €IMHUYIKY, TaK
9710 pesyabrar Obl Obl1 100000 (YTO COBEPIIEHHO MPABUJILHO), HO Y HAC BCErO
IATH POJINKOB, IIecTOro HeT. Takasl CUTyalnsl Ha3bIBAETCSI MEPEHOC 8 Hecyuie-
cmeyrouwuli pa3pad; Mbl CTAJTKUBATIUCH C Hell TTPU OOCYKICHIY BBIYUTAHUS Ha,
apudmomerpe Ilackass (eum. crp. 47). Korga Mbl nuiem ducia Ha Gymare, Takoro
OOBIMHO HE MPOUCXOIUT: BCETr/Ia MOYXKHO JIONUCATH €IIé OJHY IUudPy CIeBa, a eCau
Ha JINCTE HE OCTaJO0Ch MECTa, MOYKHO B3Thb JIUCT MODOJIbINE WU HOAK/ICUTD EIe
OJINH JINCT K UMEIOIIEeMYCsl; HO €CJIN YUCJIO IPeCTaBIEHO COCTOsITHIEM HEKOH I'PyII-
Bl TEXHUIECKUX YCTPOUCTB, OYIb TO IEMOYKA POJUKOB WM HADOpP TPUITEPOB B
OIlEPATUBHON NaMATH KOMIIBIOTEPa, BO3MOXKHOCTHU IIPUJIEIaTh K YUCIIY €IlE OTHY
undpy y HacC HET.

IIpn ncnomp30BaHUN IBOUTHOM CHCTEMBI CUUCJIEHNS] ITPOUCXOIUAT TPUMEPHO TO
2Ke caMoe € TOH pa3HuIleil, 4YTo JiJIst 3aIiCH 9UCesT IPUMEHSIETCS BCero jiBe Mudphl.
JomycTuM, MBI UCIIOJIB3yEeM Il MOJACYETa KAKUX-HUOYIb MPEIMETOB WU COOBI-
THIl Y€Ky HaMsTH, KOTOpasi COJMEPXKHUT BoceMb pas3psiioB. CHadajia B sveiike
HOJIb: 00000000. /lobaBuB enuHUILY, MOJyYIAEM JBOUYHOE MIPEIACTABICHUE €IUMHU-
e 00000001, JTobassisiem emié ojiHy eIMHUILY, MIauuii (camblii IpaBbliil) paspsi
YBEJINYUBATH HEKY/A, IOCKOJBbKY y HAC TOJBKO JiBe Iu(PhI, IO3TOMY OH CHOBA
CTAHOBUTCS HYJIEBBIM, HO IIPU 9TOM IIPOMCXOJIUT IIEPEHOC, TAK YTO €IUHUIA I10-
ABJIAEeTCd BO BTOPOM pa3psaze: 00000010; 3To JBOMYHOE HPEJCTaBICHUE YUCTA 2.
Hampmre 6ymer 00000011, 00000100 u Tak jajee. B Kakoii-TO MOMEHT BO BCEX
UMEIOIINXCs Pa3ps/iax OKaXKyTCs €JIMHUIILI, TPUDABJIATE Jlajblie OyJIeT HeKyIa:
11111111; 3T0 BOMIHOE MpeicTaBIenHne uncaa 255 (28 —1). Ecim Teneps mpuba-
BUTH €Il€ eNHUITY, BMECTO YHcaa 256 MBI MOJIYIUM «BCE HYJIU», TO €CTh IIPOCTO
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HOJIb; TIPOM3OIIEN yKe 3HAKOMBIN HaM IEePEHOC B HECYIECTBYIONuil pa3psa. Bo-
0611le MPYU UCHOJIb30BAHNU AJI MPEACTABICHUS EJbIX MOJIOXKUTEJIbHBIX
YuceJI IMO3UIINOHHON HEeCMEeIIaHHON CUCTEeMbI CUUCJIEHUs 10 OCHOBAHUIO
N ¥ orpaHMYeHUU KOJIMYeCTBa pPa3psigoB 4MCJIOM k MaKCMMAaJIbHOE YHC-
JI0, KOTOPO€ MbI MOKEM IIPEe/ICTABUTh, cocTaBisier N* — 1; tak, B Hamem
IIPUEMEPE CO CIETINKOM OBLIIO IATH PA3PSIIOB JECATUIHON CUCTEMBbI, 1 MAKCHMAJThb-
HBIM 9HCJIOM OKazagoch 99999 = 10° — 1, a B mpuMepe ¢ BOCBMUOHTHOf sTIeiIKOi
CHCTEMAa HCII0JIb30BAJIaCh JIBOMTHAS, PA3PII0B ObLIO BOCEMb, TAK 9TO MAKCAMAJIb-
HBIM 9HCIOM OKazaaoch 28 — 1 = 255,

HekoTopble S3bIKM NPOrpaMMMPOBAHUS BbICOKOFO YPOBHS MO3BOMSAIOT OMNEpUpoBaTh
CKOMb YrOAHO BONLWNMU LEAbIMU Yuciamu, Anwb Bbl XBaTWAO NaMATM, HO Mbl NOKa He
6y,u,eM pacCMaTpuBaTb TaKN€ MHCTPYMEHTbI: HaM BaXXHO MNOHATb, KakK pa60TaeT KOMNbIOTEP,
TOrAa Kak A3blKN BbICOKOIO YPOBHA OT HacC yCTpOﬁCTBO KOMMNbIOTEPA CTAPAOTCA MO BO3MOXK-
HOCTW CKpbITb. OTMETUM TOJIBKO, YTO Takasi BOSMOXHOCTb, Ha3blBaeMasi OBbIYHO AUHHOM
aled)MeTl/lKOl;i, 3aMETHO CHUMXKAET CKOPOCTb BbIMNOJIHEHUA UENOHNCNEHHbIX paC‘-IéTOB. ﬂ3b|K|/|
nporpaMmMmnpoBaHnA, nogaep>XXmparowne ANHHYO apl/lcbmeTley, BCTPETATCA HaM B nocnen-
HEM TOME KHUIW.

Mpr yxKke oTMedasd, 9TO OJHa si9eliKa OOBITHO COCTOUT M3 BOCHMHU Pa3PsiioB
U MOXKeT XpPaHuThb Jucjao oT 0 ;1o 255, eciim ke Tpebyercs paboTaTh ¢ TUCIAMEI
13 OGJIBITIErO MUANA30HA, UCIOIB3YIOT HECKOJIBKO UIYIIUX HOAPS ST9eeK aMITH,
U 371eChb COBEPIIEHHO HEOXKUJIAHHO BOSHUKAET BOIIPOC, 8 KAKOM NopAdke Pacio-
JlaraTb YaCTU IIpeAcCTaBJ/IeHUdA OJHOI'O YUCJIa B COCEIHUX sJyefikax HaMdaTH. Ha
Pa3HBIX MAIIHHAX UCIOJIB3YIOT JIBA PA3HBIX IOIX0/1a K MOPSJIKY CJIeI0BaHUs Dai-
toB. OnuH 110/1X0/1, Ha3bIBaeMbIil little-endian, npemosaraet, 9T0 IEPBBIM HIET
caMblil MJaIIUi GalT Yucsa, jnajgee OUTHI PACHONATAIOTCS B IOPSJIKE BO3PAC-
TaHWs, CAMBIN CTapIiuii 6aliT CTOUT IMOCAEeIHUM. BTOpPOil MOIX0I, KOTOPBIA Ha-
3pIBaOT big-endian, MpsiMO TTPOTUBOIIOIOXKEH: CHAYAJIA UIET CTAPIIHA OalT Inc-
Jla, a MJIQIIIAI pacmojaraercss B mamsTu nocaeaanMm. Hampumep, amcmo 7500 B
MIeCTHAIIATEPUIHON crcTeMe 3amucbiBaeTcst Kak 1D4Cig. Ecim mpencraBuTh ero
B Bujie 32-6uTHOro (4-6aiiTHOrO) 1EJIOro Ha KOMIIBIOTEPE, UCHOJIB3YIOIIEM MOJIXO/L
big-endian, To 0b6JACTH AMSTH JJIUHON B YETLIpE sUEiKM, XPAHSIIAA 9TO YUCTIO,
OKarKeTCsl 3aIl0JIHEeHA TaK: IepBble JiBa OaiiTa (C HAUMEHBIIUME AJpecamu) Io-
aydar 3Hadenue 00, cieiyrommii (Tperuii) Gyger ycraHoBjieH B 3Hadenue 1D, u
mocyeTHnil, 1eTBEPTHINI — B 3Hadenue 4C: 00 00 1D4C. Ecam To Ke caMoe YTHCIIO
3al1CaTh B aMATh KOMIILIOTEPA, UCIIOJIb3YIOMEro moaxosn little-endian, To 3HATE-
HUS OTIEJbHBIX OAHTOB B COOTBETCTBYIONIEH OOJIACTH MAMATH OKaXKyTCs WY IIH-
MU B IIPOTUBOMOJIOKHOM Topsiake: 4C 1D 00 00. BoabImHCTBO KOMIBIOTEPOB, UC-
[MOJIb3YEMBIX B HAINK JIHHU, UCIOJL3YIOT MOpsaaoK «little-endiany», To ecth xpamsr

MJTAIITINN OafT ITepBBIM, X0Ts MAImHbI «big-endiany ToXKe WHOTIA BCTPEIAIOTCS.

« Tepmunbl» big-endians u little-endians seegerbl JxoHatanom Ceudptom B KHure «Ily-
TewecTeus [ynnueepa» ans obosHayeHUs HEMPUMUPUMBIX CTOPOHHUKOB pa3bueaHus sul,
COOTBETCTBEHHO C TYMOro KOHLA 1 € ocTporo. Ha pycckunii si3bik 3Tu Ha3BaHUs ODbIYHO nepe-
BOLMJINCH KaK « TYMOKOHEYHUKN» 1 « OCTPOKOHEUYHUKN». APryMeHTbl B NOJIb3Y TOW MM NHOT
apXUTEKTYpbl AENCTBUTENBHO YaCTO HAMOMUHAKOT CBSILLEHHYIO BOMHY OCTPOKOHEYHUKOB C Ty-
NOKOHEYHUNKaMW.
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[Tocmorpum Terepb, Kak OBITh, €CJIU HY?KHO PabOTATh HE TOJBKO C ITOJIOXKU-
TeJIbHBIMU YHUC/IaMU. SICHO, 94TO TpebyeTcss KAaKOW-TO JPYroit crocod MHTEpIpeTa-
Ui KOMOWHAIUN JBOMYHBIX PAa3PAJIOB, TAKOW, YTOObI KAKME-TO U3 KOMOMHAIUI
CUNTAJINCHh IPEJCTABIAIONINMI OTPUTIATEIbHOE INCI0. DyaeM B TaKUX Cirydasx
TOBOPUTD, YTO sideiika WM O0JIACTH MAMSATH XPAHUT 3HAKOB0E UEAOE YUCAO, B OT-
JIndne OT IPEJIBLIYIIEro Cydasi, KOI/ia TOBOPAT O OE33HAKOBOM UEAOM HUCAE.

Ha 3zape BoraucanTe/bHON TEXHUKU I IIPEICTABICHUS OTPUIATEIbHBIX I1e-
JIBIX YHCEJI MBITAJUCH UCIOIb30BATH PA3HbBIE MOIXO/bI, HAIIPUMED, XPAHUTH 3HAK
YUC/Ia KaK OTAEJbHBIN paspsa. OKa3amoch, OJHAKO, ITO MIPU 9TOM HEYI00HO pea-
JIN30BBIBATDL JIayKe CaMble IIPOCTLIE OIePaIlid — CJIOYKEHUE U BLIYUTAHUE, TIOTOMY
YTO MPUXOJUTCS YIUTHIBATH 3HAKOBBIMN OUT 0boux cjaraeMbix. Cosmaresin KOM-
IIBIOTEPOB JOCTATOYHO OBICTPO MPUIILIA K UCIOJB30BAHUIO TaK HA3BIBAEMOTO 0O0-
NoAHUMEADHO020 Koda (aHTI. two’s complement, T. €. «IBOMTHOE JTOMOTHEHHE ).

Y100b! IOHATH, KAK YCTPOEH JIOTOJHUTEBHBII KO, BEDHEMCS K HAIIEMY IIPHU-
MEepy C MEeXaHHMYECKUM CUYETIMKOM. B OOJILIIMHCTBE Cy4YaeB TaKue POJIMKOBBIE
[EITOYKN yMEIOT KPYTUThCA KaK BIIEPEJ, TAK U HA3AJI, U €CJIU IPOKPYTKA BIIEPET
JaBaJia HaM [MpUOaBJIEHNE €IMHUIILI, TO MPOKPYyTKa Ha3a/l OYJIeT BBLIMOJIHSITH Bbl-
qyuTanue eauHuIbl. [IycTh Temepb y HAC BCe POJIUKU BBLICTABJICHBI HA HOJIb U MbI
OTKPYYHBaeM CUETUYMK Hazall. PesyiabraroM sToro Oymer 99999; omo m moHATHO,
Beb Korja Mbl K 99999 npubasuim enuuuity, To nosayumiock 00000, a Temeph
MBI TIPOJie/Iain OOpaTHYIO omnepalnio. [0BOpSAT, 9TO y HAC IIPOU3OIIET 3GEM U3
HecyuLecmeyou,e20 pa3pada: Kak u B CJIydae ¢ IEPEHOCOM B HECYIIECTBYOIINN
pasps, ecan Obl y HAC ObLIT ené OJH POJIUK, BCE OBl OBLIO MPAaBHJIBHO (HAIIPHU-
mep, 100000 — 1 = 99999), uo ero Her. To ke caMoe HPOUCKXOJUT U B JIBOMYHOI
cucTeMe: eci BO BeeX paspsiax staeiiku 6bim vy (00000000) ¥ Mbl BHIYIIN €11~
HUILY, TTOJIy9IuM Bce enuauIibl: 11111111; eciiun Tenepb CHOBA MPUOABUTDH €IUHUILY,
MBI CHOBA IOJIYUUM HYJIM BO BCEX Pa3psigax. DTO JIOTMIHO IIPUBOJUT HAC K UJIEe
WCII0JIb30BAaTh B Ka4deCcTBe IIPEJICTABJIEHUSI YnCia -1 eIMHUIBI BO BCEX
pa3psaaax ABOUMYHOTO YHCJIA, CKOJIbLKO Obl HU OBLIO y HAC TAKUX Pa3psJIOB.
Tak, ectm MBI paboTaeM ¢ BOCbMUPa3psIHbIMEU dncjiamu, 11111111 y Hac Temnepb
o3HadaeT -1, a He 255; eciu MbI PAOOTAEM C MIECTHAIIATUPA3PIHBIMU YHCJIAMU,
1111111111111111 Temepnb OyaeT 0b03HAYATD, OIATL-TaKHU, -1, a He 65535, u T. 1.

[Ipososzkast oreparuio 1o BEIYUTAHUIO €JIMHUIIBI HAJT BOCHMUPA3PSIHON sivueii-
KO, MBI IPUJIEM K 3aKJIIOUEHUIO, YTO I MPECTABICHUS 9UC/Ia -2 HYXKHO UC-
noJib3oBarh 11111110 (paHbme 9TO ObLIO YnCyI0 254 ), JJIsl Ipe/ICTaBIeHsT -3 —
11111101 (panmbime 310 6bUIO 253) U Tak jasee. VHade roBopsi, Mbl BOJIIOHTa-
PUCTCKU OOBABUIN YACTh KOMOMHAIUN JBOUYIHBIX PAa3PSIOB MIPEICTABIISIIONINMHI
OTpUIATE/bHBIE YUCJIAa BMECTO HOJIOKUTEIbHBIX, IPUIEM BCerja HOBoe (OTpuria-
TeJIbHOE) 3HAYEHNEe KOMOMHAIIMN PA3Ps/I0B MOJIYYAeTCst U3 CTAPOro (TI0JIOKUTE b
HOTO) IIyTEM BBIUUTAHHs U3 Hero 4mcia 256: 255 — 256 = —1, 254 — 256 = —2
u T. 1. (umcso 256 mpejcTasiser coboit 28, a Hamm paccyyKIeHIs BEPHBI TOIBKO
JIJISE 9ACTHOTO CJIydasi ¢ BOCbMHUPA3PAIHBIMYA YUCIaMU; B ODIIEM CJIydae U3 CTapo-
0 3HAYEHHsI HY?KHO BBIYMTATh YucJI0 2" Ijie n — UCHOJIb3yeMasl Pa3psiJIHOCTD ).
Ocraércst BOIIpOC, B KAKOM MOMEHT OCTAHOBUTBCSI, TO €CTh II€PECTaTh CUUTATH
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4Yucjaa OTPHUIATEIbHBIMU; WHAaYE, YBJEKIINCH, Mbl MOXKeM JoiiTu j1o 00000001 u
3asgBUTD, YTO 3TO BoBce He 1, a -255. [Ipunsaro ciemyioliee coramienme: eCam Ha-
60p JIBOMYHBIX PA3PsiOB PacCMaTPUBAETCHd KaK MPEJICTABJIEHUE 3HAKO-
BOT'O YHCJAa, TO OMPUUGMEALHBLMY CUHATAIOTCS KOMOWHAIINU, CTAPIIWIA
OUT KOTOPBIX paBeH 1, a ocTajibHble KOMOMHAIINY CINTAIOTCS HEOTPUIIATETbHbI-
mu. [Toygaercst, aTo HanbOJIbIIEE IO MOIYJIIO0 OTPUIIATEIBHOE TUC/IO OYAET mpeI-
CTaBJIEHO OJTHOM eJIMHUIIE B CTapIleM pa3psijie U HyJIsIMU BO BCEX OCTAJIbHBIX; B
BOCBMUOUTHOM cJiy4dae 370 10000000, -128. Ecyin u3 3T0r0 1unc/ia BbI9eCThb €InHHI-
1y, nosyaurcs 01111111; sra kKoMObuHaIust (cTapIiuii HOJIb, OCTAJIbHBIE €IUNHUIbI)
CUUTAETCSI IPEJICTABIICHIEM HAUOOADWELO 3HAKOBO20 YUCAG U JJIST BOCBMUOUTHOTO
cydasl MPeJICTaB/IsgeT, KaK HECJO0KHO BUIETh, yuciao 127. Kak BBHI yzke morajia-
JINCh, TPUOABJIEHNE €IUHUIIBI K 9TOMY YHCJIy CHOBA JIACT HAMOOJIBIIIEE 110 MOJLYJIIO
oTpuUlaTeIbHOE. 371eCh MbI HAOJIOAAEM JIBa IIPOCTERIINX CIydast nepenosHeHUus
(anri. overflow).

Poutb nieperiosienust B 3HaKOBO# 11E€JI09UCIIEHHO apudMeTHKe aHAJIOTUYHA PO-
JIV TIEPEHOCA B HECYIIECTBYIOIINI pa3ps/l u 3aiiMy u3 Hero B apudmernke 6e33Ha-
KOBOI: U TO, U Jpyroe — pe3yJIbTaT HEXBATKHU PAa3PSITHOCTU JIJIsI IIPEJICTaBIEHUS
pesysbrara onepanuu (CIOXKEeHUs WM BblYMTaHus). B obmieM ciaydae npu me-
PENOJIHEHUHU CyMMa JIBYX IOJIOKUTEJIBHBIX YHCeJ MOJIydaeTcs «OTPHUIATEIbHON»
wi, Hao0OPOT, CyMMa, OTPHUIATEIFHBIX OKA3bIBACTCS «IIOJIOKUTEILHOI». Ecn He
NIPAHATH CHENUAJbHBIX Mep, TAKOH «pe3yJIbTaT» JIAJIbIINEe HCIOJIb30BaTh HEJIb3sd,
HO €CJIA TOYHO 3HaTbh, YTO IIPU CJIOXKEHNUW WNJIM BBIUYUTAHUM IIPOUIOILIO IIE€PEIoI-
HeHue (& MpOoIeccop MO3BOJISIET 9TO y3HATH), B JEHCTBUTEIHLHOCTH OKA3bIBACTCH,
9TO NPaBUJIBbHBINA PE3yJIbTAT U3BECTEH, IIPOCTO OH HE IOMEIACTCA B MMEIOILYIO-
¢ pa3psa HOCTh. MOXKHO BOCIOJIB30BATHCST XPAHUIUINEM OOJIbINEH Pa3psiTHOCTH
¥ TI0JIyYUTh Hy»KHOe ([IpaBH/IbHOE!) 3HaUeHue.

[Tepenosinenue pukcupyercst Ipu Hepexoie Yepe3 IPAHUILy MEXKIy KOMOMHA-
musiMu 011. . .11 u 100. . . 00. ImenHO Takoe, a He KaKoe-11bo Apyroe pacroioxKe-
HUe TPAHUIILI TIEPENOJTHEHUS JAET JIBE MPUATHBIE BO3MOXKHOCTHU. Bo-IIepBhIX, 3HAK
YHCJIa MOXKHO OINPEJIEJINTD, B3siB OT HEro Bcero ojuH (crapimit) 6ur. Bo-Bropbix,
OKa3bIBAETCsI OYEHDb [POCTON OINEPAIUS CMEHbL 3HAKA YUucAG. ITOOBI CMEHUTH
3HaK 4Yucjia HA NPOTUBOIIOJIOXKHBIN IIPU MCHOJb30BAHUN JOIIOJHUTEIb-
HOI'o0 KOJa, JOCTATOYHO CMEHUTL 3HA4YeHud BO BCeX pa3psaax Ha IIpo-
THUBOMNOJIOXKHbIE, & K MOJIy4YeHHOMY 3HA4YeHUIO0 MpuoaBuTh eauHuily. Ha-
[IPUMED, TUCJIO 5 TPEICTABIIACTCS CJICIYIONIIM BOCObMUOUTHBIM 3HAKOBBIM IEJIBIM:
00000101. YTobOBI HOJYyYUTH MPEICTaBICHUE YUCIa -5, MBI CHadyaJia UHBEPTUPY-
eM Bce pa3psibl, mojgydaeM 11111010; Tenepb npubapisgeM eIUHUILY W ITOJTYIaeM
11111011, 310 U ecTb UpejcraBienue yuciaa -5. JlJisT HAIISAIHOCTU MIPOJIEIAeM
CMEHY 3HAKA €IIE pa3: HHBEPTUPYEM BCe OUTHI B IIPEJICTABJICHUU YHUCJIa -5, MOJIy-
qaem 00000100, mpubasjsieM eauHUILY, moaydaem 00000101, To ecTb CHOBaA YUCJIIO
5, uT0 1 TpeboBasioch. Kak Hecs0KHO yOeuThCs, Jjist IPEJICTABICHUS HYJIsl Olle-

.. . inv.
panusl CMEHbl 3HaKa MHBapuaHTHAa, TO €CTb OH ocTaeTcsa HyjieM: 00000000 ——

11111111 5% 00000000.
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Takast 2Ke cuUTyalus HECKOJIbKO HEOXKWUJAHHO BO3HUKAET I 4ucia -128
(B BOCBMUOUTHOM CJlydae) WK, TOBOPsI BOOOIIE, /I MAKCUMAJILHOTO 110 MOJLY-
JIIO OTPUIIATEBHOI'O YHCJIa 3aJJaHHOU pa3dpaanocTtr: 10000000 01111111 +—1>
10000000. DT0 0OYCJIOBIEHO OTCYTCTBHEM B JAHHOIN PA3PSITHOCTH HOJIOXKHUTEb-
HOTO YNCJIa C TaKUM K€ MOJIyJIeM, TO €CTh PN IPUMeHeHUHN OIlepalliy 3aMeHBI
3HaKa K KoMmbOuHarmn 100. . .00 IPOUCXOIUT NepenoiHerue.

Ecnu orpunaresipubie quc/ia IpeICTaB/IaTh B JIOIOJTHUTEIHLHOM KOJIE, CJIOXKE-
HUE U BBIYUTAHUE Pean3yeTcs Ha allllapaTHOM YPOBHE abCOJIIOTHO OJIMHAKOBO BHE
3aBUCUMOCTHU OT 3HAKOB CJIArA€MbIX U JIayKe OT CaMoro (pakTa UX <«3HAKOBOCTUY:
MBI MOXKEM TIO-TIPEXKHEMY PaCcCMaTPUBATH BCE BO3MOXKHBIE OMTOBbIE KOMOUHAIIMH
KaK TPeJICTaBIeHNe HEOTPUIATEIBHBIX YHCeJl (TO €CTh BEPHYThCs K GE33HAKOBOI
apudMeTHKe), U CXeMaTHIECKH CJIOKEHHE U BBIYUTAHUE OT 9TOr0 HE M3MEHSTCH.
Braronmapsi sromy ornajsiaer HaJ0OHOCTb B OTEJILHOM 3JIEKTPOHHOM YCTPONCTBE
JIJIST BBIYUTAHUS: OlEPAINs BHIYUTAHUS MOXKET ObITh Peait30BaHa KaK OlEPaIlus
npubaB/ieHus 9KUC/Ia, KOTOPOMY CHadaJia CMEHUJIM 3HAK, IPUIEM 9TO, KAK HU Ia-
paJiokcaabHO, paboTaeT u s OE33HAKOBBIX THCEJT.

leso B TOM, UTO OJ1arofapsi MepeHocaM B HECYIIECTBYIONMUI Pa3psii 1 3aliMam
U3 HEro 6ul4umanue TUCJIa U3 JAPYroro YUCIa MOXKHO BBIIOJHUTH KaK CA0CE-
HU€e YMEHBIIIAEMOTO ¢ HEKUM JIPYTUM YUCJIOM, KOTOPOE CaMo 10 cebe 0UeHb JIETKO
BBIYUCIUTD; 9TO YUCJO KaK Pa3 M e€CTb JONMOJHUTENHHBIN KOJT MCXOMTHOTO BBIYUU-
Taemoro. [Ipu 9ToM cji0)KeHre MOXKHO BBIIIOJIHATh TaK, KAK €Cju Obl 9ucjia ObLIn
6e3znakoBbiMU. [lycTh HaM, K IPUMEDPY, HY?KHO BBIYHC/IUTH PA3HOCTL 75 — 19 Ha
BOCHBMUONTHBIX ducaax. JIBonanoe mpeacrasierune dnciaa 75 — 01001011, yucia
19 — 00010011; uaBepTHPOBAB €ro U IpUObABUB eNWHUILY, TToTydaem 11101101 —
npeacTapiaenne auncia -19. Temeps citoxkum «crogbmkom» 01001011 1 11101101, B
pe3yibrare nojayunrcs asondnoe ynciao 1001110002, KoTopoe uMeeT JIeBATh pas-
psnos. Ho y Hac Bcero BoceMb pa3psi/ioB, IOITOMY CTApIIUN pa3psi IPU CIIOXKe-
HUU OKAXKeTCsI TPOCTO OTOPOIIIEH, U MBI TTOJTyInuM KoMmOuuarmio 00111000, koTopas
[IPEJICTABJIET CODOM JBOUYHOE MIPEJICTABICHUE YUCIa 56.

Apudmernyueckas 0CHOBa 371eCh JOBOJLHO TpocTa. Caenarh MOOUTOBYIO WH-
BEPCHUIO BOCBMHUPA3PSTHOTO UHUCJIa — ITO TO K€ caMoe, KaK BBIUECTH 3TO HUHCJIO
n3 111111115 = 2551¢; MOCKOJIbLKY MBI €III¢ TPUOABISIEM €INHUILY, TO IOy IaeTCs,
YTO IIPU CMEHE 3HAKA INCJIa MBI 3aMEHsIEM 9HCII0 & (eC/In PacCMATPUBATh €ro Kak
6e3zHakoBoe) Ha 256 — x. BMecTo BbIYMTAHUST Y — & MBI, I0JIy4AETCs, BBIIOJIHIEM
cioxkenue y + (256 — x), HO NPU ITOM y HAC IPOUCXOIUT MEPEHOC B HECYTIle-
CTBYIOIINI pa3psijl, Ha KOTOPOM MBI TepsieM 256; UTOrOBBIil pe3y/IbTAT COCTABJISIET
y+ (256 — x) — 256 = y — x. Dror abdexT MbI yKe 00cyxaamm (cM. cTp. 47).

1.4.3. Yucaa c miaaBaroiieii TOYKoi

Jameko He JIFOOBIE BBIUMCIEHHUSI MOXKHO BBITIOJHUTH B IEIBIX UHCIAX; TOY-
Hee, BBIIOJHUTE Ha CAMOM JIeJIe MOXKHO JiIo6be?? | IpocTo 5T0 GyieT He CIIMIIKOM

39B camoM feste, ¢ MOMOIIBIO TETBIX UHCETT OUEBHHBIM 06PA30M MOYKHO IIPEICTABIISTh UHUC/IA
panuoHaJgbHble (B BUZE JAPOOU HYUCIUTENb/3HAMEHATEIND), JU00 BOCIOJIb30BATHCA KOHIEIIHEH
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y06uO. [losToMy HapsSITy € HEJBIMA YUCIAME, IPEJICTABIEHNE KOTOPHIX OIMUCAHO
B IpeAbLIyIeM naparpade, KOMIbIOTEPhl TaK:Ke YMEIOT 06pabaTbiBaTh JPOOHbBIE
YHCJa, Ha3bIBAEMbIE YUCAAMU C NAABAOUWEU mMmoukoti. Takue ducsia Ipe-
[OJIATAIOT OT/IEJIbHOE XpaHeHne marmuccsve M (aBondHoil 1pobu u3 nHTEpBaJIa
1 < M < 2) u mawurHo20 nopsadra P — 1iesioro 4ucsa, 03HAYAIONIErO CTENeHb
JIBOMKHM, HA KOTOPYIO CJIeJlyeT YMHOKUTH MaHTHUCCy. OTHe/bHBII OUT § BBIIE/ISeT-
c TI0J 3HAK YHUCJIA: €CJIU OH PaBeH 1 — YHUCJI0 CUUTAeTCS OTPUIATE/IHLHBIM, HHATE
T0JIOXKUTEbHBIM. VIToroBoe umcyio cunmraercs pasubiv N = (—1)*M2P. Habop
JaCTHBIX COTJIAIIEHUI O hopMaTe duces ¢ ILIABAIONIEH TOYKOM, M3BECTHBIN KakK
cmandapm IEEE-75/, B HacTOsIIiee BpeMs UCIIOIb3YETCsl IPAKTUIECKH BCEMU IIPO-
[IeCCOPaMu, CIIOCOOHBIME paboTaTh C APOOHBIME YHC/IAMM, HECMOTPSA Ha TO, 9TO
caM 3TOT CTaHIAPT sBJsieT coOO IpuMep HArPOMOXKIEHUsI KpaiiHe HeyIadTHbIX
TEXHUYECCKUX PEIICHUNA.

[TockosbKy Tie1ast 9acTh MAHTHCCHI BCEra paBHa 1, €€ MOXKHO HE XPaHUTD, TaK
9TO BCE MMEIOIINECsT PA3PsIIbl MCIOJIB3YIOTCs Il XpaHeHus: mudp apobHoit Ta-
cru (U3 9TOro NpaBUiIa eCTh UCKJIIOYEHHsI, HO Mbl II0Ka He OyjieM uX 06CyXK/IaTh).
JLJtst XpaHeHusT MAIITMHHOTO TOPSI/IKa B PA3HOE BPEMsI IIPUMEHSIUCH PA3HBIE CIIOCO-
OBbI — 3HAKOBOE I1€JI0€ C UCIIOJIb30BAHUEM JOTIOJHUTEILHOTO KOJA, OTACIbHbBIN OUT
A4 3HaKa nopsaka u T. 1., [EEE-754 npenmnonaraer xpanenue MammHHOTO TOPSI-
Ka B BHIE CMEW,EHH020 OE33HAKOBOIO IIEJIOI0 YMCJIa: COOTBETCTBYIOIINE Pa3psIabl
PacCMaTPUBAIOTCS KaK I1e/I0e IUCI0 Oe3 3HaKa, M3 KOTOPOTO JJIsl IOy YeHUsT Ma-
IIMHHOTO MTOPSIAKA BBIAUTAIOT HEKOTOPYIO KOHCTAHTY, HA3BIBAEMYIO CMEULEHUEM
MOUWUHHO020 NOPAJKa. KOHKpeTHOEe KOJIUIECTBO OUTOB, OTBEAEHHBIX IO, IIOPsI-
JIOK ¥ MaHTHCCY, 3aBUCUT OT pa3Mepa BCEro UnC/ia; HAIPUMED, B 80CoMUOGTIMHOM
YHCIe C IJIABAIOIIEH TOYKOM HepBhlil OUT (Kak 1 B JII0O0M JIPYTOM) XPaHUT 3HAK,
caenytompe 11 6uT — nopsiyIok (CMereHne opsiJika B 9TOM CJIydae COCTaBJIsier
1023), u 52 6ura ocTaéres JIjIs MAHTHCCHI.

HAcno, uTo maxke camble TPOCTbIE apUPMETUIECKUe NEHCTBUS HAJ IUCIaMU C
IJIABAIONIEH TOYKON ITPOU3BOJIATCS TOPa30 CJIOXKHee, deM HaJl IebiMu. Harpu-
Mep, 9TOOBI CJI0KUTh WJIM BBIYECTh JIBa TAKUX YHMCJa, HY>KHO CHAYAJIA NPUGECTIU
UT K 00HOMY NOPAOKY; IJIsl ITOTO MAHTHUCCY YUCJIA, MAITMHHBIA MOPSI0K KOTOPO-
'O MEHBIIE, YeM y JAPYToro, CABUTAIOT BIIPABO Ha HYKHOE KOJMYECTBO TO3UIIMIA.
Jlasbire Tpou3BOAUTCS COOCTBEHHO CJIOYKEHUE WJIU BBIUUTAHUE, & 3aTEM, €CJIU Pe-
3yJIBTAT OKA3aJICsI MEHBIIEe eIUHUIIBI WK OOJIbINe JUOO PABEH 2, ero MOIBEPraioT
HOPMAAUZAUUU, TO €CTHh U3MEHSIOT TOPSIOK U OJHOBPEMEHHO CABUTAIOT MAHTUCCY
TaK, ITOOBI 3HAYCHUE YHUCJIa HE M3MEHUJIOCH, HO IIPU 9TOM MAHTUCCA CHOBA CTAJIa
YIOBJIETBOPsITH yejoBuio 1 < M < 2. Anajioruanasi HOpMAJIU3aIUsT TPOU3BOIUTCS
IIPU TIEPEMHOXKEHUN U JIEJIEHUU IUCEJI.

[Ipu casure BrpaBo MJtamne OUTHI MaHTHCChI, KOTOPBIM HE HAIJI0Ch MECTa
B OTBEJIEHHBIX pPa3psijiaxX, IMPOCTO TEPSIIOTCs. BO3HUKaoIMasi Ipu 3TOM pa3HUIA
MEXK/Iy TOJIYIUBIIAMCS PE3YyJIbTaTOM M TE€M, UTO JIOJIZKHO OBLIO ObI HMOJIYyIUTHCH,
ecsin ObI HUYErO He OTOPACHIBAJIOCH, HA3bIBACTCS owubxkoti oxkpyaserus. Boob-

TaK HA3bIBAEMBIX UHCeN C (PUKCUPOBAHHONW TOYKOU, KOTJA CUYUTAETCS, UTO IEJ0e YUCIIO MPEel-
CTaBJIAET HE IUHUIIBI, &, CKAXKEM, CTOTBICIIHBIE 10U 00PA0ATHIBAEMOI BEJTMINHBI.
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11e TOBOPsI, OIMUOKA OKPYTJIEHUs P JEHCTBHUSIX C JBOMYHBIMU (KaK, BIIPOYEM, U
C JIeCSITUIHBIMHU) JIPOGSIMU Hen36eKHA, CKOJIBLKO Obl Pa3psiIOB Mbl HU OTBEJIH 110/
XpaHeHne MaHTHUCChI, BeIb JaxKe OOBIKHOBEHHOE JIeJIeHNe JBYX IEIbIX YUCETI, KOTO-
pbie 00pa3yIoT HECOKPATUMYIO JPOOD U IIPU 9TOM JE/IUTENIb HE SIBJISIETCS CTEIIEHbIO
JIBOWKM, JTACT B PE3YJbTATE Nepuoduyeckyrto dsouwnyro dpobs (cm.ctp. 149), mis
«TOYHOIO» XPaHEHUsI KOTOPOM HaM IMOTPebOBAJIOCH ObI DECKOHETHOE KOJMIECTBO
naMsiTH. BecKoHeYHbIM (XOTsI U [IePHOIMYECKUM) OKA3bIBAETCsI [IPEJICTABIIEHNE B
%, %, %0 U T. JI., TaK YTO IIPHU LIEPEBOJIE UX
B (hopMaT YKCIIa C IJIABAIOIIEH TOYKON HeN30EXKHO IIPUXOAUTCS OTOPACHIBATH 3Ha-
qare 6uThl. [lo3TOMYy BBIYMCJIEHUsT HAJ YUCJIAMU C MJIABAIOIIEl TOYKO
NPaKTUYIECKU BCerja AT He TOYHBLIA Pe3yJbTaT, a MpubIN3UTEIbHbIN.
B wacTHOCTH, TPOrPaAaMMHUCTBI CIUTAIOT HEIPABUIBHBIM IILITATHCSI CPABHUTH JIBA
qHciIa C IJIABAIONIE TOYKOW Ha CTPOTOe PaBEHCTBO, ITOTOMY 9TO YHCJIA MOTYT

OKa3aTbCs «HE PABHBI» TOJIBKO M3-38 OIMMOOK OKPYIJICHUSI.

Mexay npoudnm, aBTOpY 3TUX CTPOK HEOLHOKPATHO BCTPEYasOCh YTBEPXKAEHWE, YTO BO-
obue ntobble BIYNCIEHUSI HA KOMMbLIOTEPE MPOU3BOAATCA C OWMOKAMU; KaK MOXXHO Jora-
[ATbCsl, NCTOYHMKOM 3TOI axnHen CTasn BCE Te XKe LUKOJbHble yHebHUKN nHpopmaTuku. He
BepbTe, Bac obmaHbiBatoT! BeiuncieHns B uenbix 4ncnax KOMnbOTEP NPOM3BOAUT abCOMOTHO
TOYHO.

BHU/JIE JBOMTHOMN JIPOOU TAKUX UNCEJT, KAK

1.4.4. TekcTbl U A3BIKA

TekcToBbie j1anmble, TO eCTh NHAMOPMAIHS, IPEJICTABIEHHAS B BUJE, IIOHATHOM
9€JIOBEKY — 9TO, MOXKAJIY i, CAMbBIil yHEBEPCAIbHBIH c10cod paboTh! ¢ nHMOPMAIII-
elf, BeIb B BUJE TEKCTA YEJIOBEK MOYKET OIHUCATDH IMOYTH BCE U9TO YIOIHO: BHIPA3U-
TEJIbHOU MOIIHOCTH €CTECTBEHHBIX A3BIKOB, TAKUX KaK PYCCKUN MM aHIVINHACKUIL,
JIJIsT TOT0 OOBIYHO JOCTATOYHO; (prI0codbl, 00beIMHEHHBIE OOIITUM HaIIPABIEHHEM
10J1, HA3BAHUEM «JIMHI'BUCTUIECKUI TO3UTUBU3M», BOOOIIE CIUTAIOT, YTO I'PAHUIIBI
sI3bIKA, COBITAIAIOT C TPAHUIIAME MBIILJICHUS.

Brpouewm, 37ech BO3HMKaeT OJlHA MHTEPeCHas mpobsiema: B 0OIEM ciydae
TEKCT Ha €CTECTBEHHOM #A3bIKe C KPAHHUM TPYJIOM MOJJIAETCH MAITHHHOMY aHAJIU-
3y. IIpobsemamu, CBI3aHHBIMU C TAKUM aHAJIM30M, 3aHAMAETCS I1€JI0€ HAIIPaBJIe-
HU€e HayKH — KOMIIbIOTE€pHAs JIMHIBUCTHUKA. Y U€HbIEe DoJiee-MeHee CIIPABUIIUCH C
MOP@OJIOTTIECKUM aHAJIU30M TEKCTA Ha, €CTECTBEHHOM $S3bIKE, TO €CTh MOTYT 3a-
CTaBUTH KOMIIBIOTEPHYIO IIPOTPAMMY I10 BUJTY CJIOBA U KOHTEKCTY OIPE/IE/IUTH, 9TO
9TO 3a CJIOBO M B KAKOH OHO HAXOIUTCs (hopMe: HAIIPUMEp, OCJIEN0BATEILHOCTh
OYKB «II0JIKA» MOXKET O3HAYATDH CYIIECTBUTEIBHOE «IIOJIKA» B MMEHUTETHHOM IIa-
JIezKe, HO C TAKUM YK€ YCIIEXOM U CYIIECTBUTEBHOE «IIOJIK» B POIUTEIHLHOM, U 0e3
aHaJM3a KOHTEKCTA MX HUKAK HE PA3JINYUTh. YCJIOBHO YCIIENTHBIMUA MOXKHO Ha-
3BaTh UCCIEIOBAHUS B 00JIACTH CHHTAKCUYIECKOI'O aHAJIM3a TEKCTa, KOTOPBIi pu-
OIM3UTEILHO COOTBETCTBYET IIKOJHHOMY «Pa3b0opy MO HYIeHAM IIPEJJIOXKEHUS .
Yo KacaeTcs cemaHmMuYecko20 aHAJIN3a TEKCTa Ha €CTECTBEHHOM SI3bIKE, PE3YJIb-
TATOM KOTOPOTO JOJI?KHO CTATh ITOHUMAHWE CMbBIC/IA HAIUCAHHOTO, TO HEe (akT,
9TO 3Ta 3a/a4a BooOIe Korna-uuOyab Oy[eT peleHa, U POCT BbIYUC/IUTEILHOM
MOIITHOCTU KOMITBIOTEPOB 3/1eCh HUKAK HE IOMOXKET: IIPOoDJieMa He B KOJIMIECTBE
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BBIYUCJICHNN, 8 B aJI'OPUTMAX aHAJIN3a, CJIO0KHOCTHL KOTOPBIX MOYKET OKa3aThCs
[IPEBBIMIAIOIIEH IeJI0OBEYeCKAE BO3SMOXKHOCTH.

Kak 06b11HO, ec/in MaInHy He YIAGTCsl TOJTHOCTBIO IPUCIIOCOOUTH K TOTPEOHO-
CTAM JIIOJIEH, TO JIIOJAM, HAIIPOTHUB, MPUXOIUTCH TPUCIOCADIUBATHCS K BO3MOXK-
HOCTSIM MAINUHBI. MarmmHy HeBO3MOXKHO (M B 00O3PHMOM Oy/IyIeM He CTaHeT
BO3MOYKHO) 3aCTaBUTh IOHMMAThH TEKCT HA €CTECTBEHHOM sI3bIKe, IPUIEM BUHOBA~
Ta 3/1eChb, PA3yMeeTCsl, He MalllnHa — K Hell BOODIIe HEIIPUMEHNMO IOHATHE «ObITh
BUHOBATBIM» — & JIFOJU, IIPOIPAMMUCTBI, KOTOPhIE OTHIO/IL He BeceMoryIu. O THAKO
CTOUT YYTb-4YyTh YIPOCTUTHh 33Ja41y, YyCTAHOBUTh KaKHUE-TO JIOCTATOYHO HPOCThIE
dopMaIbHBIE TTPABUJIA TOCTPOEHUSI SI3BIKOBBIX KOHCTPYKITUI U MPEJIOKUATE JIHO-
JisiM O(QOPMIJISITH TEKCThI B COOTBETCTBUU C STUME IPABUJIAMHA — U HPOTPAMMEBI,
HAIMCAHHBIC ITPOIPAMMUCTAMHU, IPEKPACHO CHPABJISIOTCS C 3ajadeil aHAJM3a Ta-
KOI'O TEKCTA.

Korpa 3agansr dopmasibHble MpaBUJIa IIOCTPOEHHUS TEKCTa, B paMKax KOTO-
PBIX YeJIOBEK MOXKET 33/aBaTh MHMOPMAIINIO TaK, YTO KOMIBIOTEPHBIE IIPOIPaM-
MBI €T0 TOMMYT, TOBOPST, ITO CO3TAH POPMAALHBIT A3BLK — B TPOTHBOTIOTIOK-
HOCTD €CMECMEEHHbIM A3bIKAM, CIOKUBIIUMCS B XOJ€ DPA3BUTHUS IUBUIM3AIAN
KaK CPEJCTBO ODIIeHus Jiojieil MexKy coboit. Brpodem, dopmasibHble A3bIKA HE
OTrpaHUYI€eHbI 00JIACTHIO UCIIOTH30BAHNS KOMIILIOTEPOB U BO3HUKJIN HAMHOT'O PaHb-
1e; mpuMepaMu (POpMAaJIbHBIX 3HAKOBBIX CUCTEM SIBJISIIOTCSI, B YaCTHOCTH, XOPOIIIO
3HAKOMBbIE HAM MaTeMarudeckue (hOpPMYJIbl, a TAKKe HOTHBIEC 3HAKU, UCIIOJIb3ye-
MbI€ B MY3bIKE, I MHOTOE JIPYTOE.

B obmiem ciaydae 1moj| A3viKoM MOYXKHO IIOHUMATH BCE (OOBITHO GECKOHETHOE)
MHO2KECTBO TEKCTOB, KOTOPOE COOTBETCTBYET YCTAHOBJIEHHBIM IIPABUJIAM, IIPUIEM
JJId CIydasd €CTECTBEHHBIX A3bIKOB TaKHE ITpaBUJIa OKA3BIBAIOTCA OY€Hb U OYE€HDL
CJIO2KHBI, a JJId d)OpMaJIbeIX A3BIKOB MOT'YyT 6bITb COBCEM IIPOCTbIMU, & MOr'YT
OKa3aTbCd TO2Ke CpaBHUTEJIBHO CJIO2KHBIMHI, XOTsA 1 HE HACTOJIBKO CJIO2KHBIMU, KaK
IIpaBUJIa €CTECTBEHHBIX sI3bIKOB. KOHEUHO, TaKOe TOHNMAHUE sI3bIKA, OKA3BIBAETCSI
HECKOJIBKO OTPYOJIEHHBIM, TIOCKOJIbKY HUKAK HE YIUTBIBAET CEMAHTUKY (TO €CTh,
[OIPOCTY TOBOPSI, CMBICJI) TEKCTA, PaJid KOTOPOTO TEKCT, BOOOIIE TOBODSI, U CYIIIEe-
CTBYyeT; TeM He MeHee, KOIJIa pedb HIET 00 aBTOMATHIECKOM (T. €. KOMITBIOTEPHOM )
aHaJn3e TEKCTa, JI0 ero CMbICJA JIeJIO JOXOJUT OTHIO/Nb HE Cpa3y, & Ha PaHHUX
CTa/IMAX AHAJIN3a MIOHUMAHME S3bIKa KAK MHOYKECTBA IEII0YeK CHMBOJIOB BIIOJIHE
COOTBETCTBYET MTOCTABJICHHBIM 3a,Ia9aM.

YeM cokHEe MPABUIIA SI3bIKA, TEM CI0KHEE MOJIYIaeTC s KOMITBIOTEPHAS TTPO-
rpaMMa, MpeTHa3HaAMeHHA I €70 aHAIN3a, TI03TOMY (DOPMAJIHHBIE SI3LIKU O0bIT-
HO CO3/AIOTCA KaK Pe3yJIbTaT KOMIPOMUCCA MEXK/Ty TPeDOBAHUSIMU 33/IaY1 U BO3-
MOXKHOCTSIMHU [IpOrpaMMucToB. Harpumep, Kora mocraBjieHa 3ajavda ITOCTPOUTD
rpaduK Wi TECTOTPAMMY [0 pe3yJbTraTaM KaKUX-TO WU3MEPEHWl WJIN I0/ICYIé-
TOB, TO JJIs IIPEJICTABJICEHUs] UCXOJHBIX JAHHBIX BIIOJHE MOYKHO HCIIOJIH30BATH
S3BIK, HPEJIIOJIATAIONINI 3aUCh [TOCJIEIOBATEIbHOCTU YUCET B JIECATUIHON CHU-
cTeMe CUHUCJICHUS, Pa3/IeICHHBIX CHMBOJIOM IIpobesa ¥/MiIn HepeBo/ia CTPOKH, 1
He JOomycKaromuit 60sbie Hutdero. C Apyroit CTOPOHBI, €C/IM MOCTABICHA, 3a7a¢a
HAIINCAHUS KOMIIBIOTEPHBIX IIPOrPAMM, TO IS 9TOr0 HY2KeH (DOPMAJIBHBIN SI3BIK
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0cob0ro BUJIA — A3BLK NPO2PAMMUPOBAHUS; HEKOTOPBIE U3 TAKUX SA3BIKOB ObI-
BAIOT YPE3BBIUAHO CJI0XKHBI, XOTsi, KOHETHO, BCE PABHO HE MOT'YT CPABHUTBHCS 110
CJIOYKHOCTH C €CTECTBEHHBIMU SI3BIKAMHU.

Ckazannoe HUKOUM 00pa30M He O3HAYAET, UTO KOMIILIOTED BOODIIE HE MOXKET
paboTarTh ¢ TEKCTOM HA €CTECTBEHHOM $HA3bIKe; HAIIPOTUB, KOMIILIOTEPHI B COBpe-
MEHHBIX YCJIOBUSX TOJIBKO 9THM U 3aHuMaiorTcs. KHura, KOTopyio Bbl 4YuTaeTe,
ObL1a HAOpaHa B TEKCTOBOM PeIaKTOpe, €€ OPUTHMHAJ-MAKeT ObLI MOATOTOB/IEH C
IIOMOIIIBIO CUCTEMDBI KOIVIHbIOTepHOIU/I BépCTKI/I; KOoria Bbl OTIIpaBJIZIeTE U IIOJIyYdae-
Te 3JIEKTPOHHYIO MOYTY U IIPOoYne cooOINeHusI, ynTaere caiitel B HTEpHETE MIN
3JIEKTPOHHBIE KHUTHU C ITOMOIIBIO KAPMAHHOIO PHUIEPA — BO BCEX ITUX CIIydasdx
MBI HaOJIIO/IaeM, KaK KOMITBIOTEp paboTaeT ¢ eCTeCTBEHHBIM TeKCTOM. KoHedHo,
KOMIIBIOTED HE IMOHUMAET, O Y6M TOBOPHUTCS B KHUTE, UJU Ha cafiTe, W B JIEK-
TPOHHOM IIHCbME, KOTOPOE YUTAET I0JIb30BATE/b, HO 9TO U HE TPEOYETCS: BO BCEX
[IEPEUNCTEHHBIX CIydasx 3a/a4a KOMIIbIOTePA COCTOUT JIMIIb B TOM, YTOOBI IIPU-
HATH TEKCT HA €CTECTBEHHOM $3bIKE OT OJIHOT'O YeJIOBEKA U IPEIbABUTD JPYTOMY.

BrpoueMm, KOMIIBIOTEPHI (TOUHEE, KOMIIBIOTEPHBIE IPOrPAMMBI) MOTYT HPO/Ie-
JIBIBATh C €CTECTBEHHOSI3BIYHBIMU TEKCTaMU KyJa OoJiee u3onipénubie Bermu. O/
HUM U3 CaMbIX SCbeeKTHbIX, XOTd W OTHIOJAb HE CaMbIX CJIOKHBIX IIPUMEPOB Ha
3TY TEMY MOYXKHO CUUTATH IIPOTPAMMBI, «ITOJJEPXKUBAIONINE Oecey» C YeJTOBEKOM,
nepBast U3 KOTOpbIX — «dmzasi0 6puia nammucana emé B 1966 rony amepuxan-
ckuM yuénbiM Mozedom Baiinen6aymon. Y uesoBeka, CHIAIIETO 3a KJIABUATYPOIL
KOMIIBIOTEPA, ITPOIPAMMBI TUIA «DJIU3bl» MOLYT CO3/IaTh BIEYATIIEHUE, UTO <IIO
TY CTOPOHY» HAXOJUTCS KUBOI Y€JIOBEK, XOTS JIIO/IA, KOTOPbIE 3HAIOT, B Y€M Jie-
JIO, HA CaMOM JieJie JIOCTATOYHO JIEFKO OTJINYAIOT YeJIOBEKA OT IPOIPAMMBI, CIIe-
[MAJILHO CO3/IaBasi Pa3rOBOPHYIO CHUTYAIMIO, B KOTOPO# IpOrpaMme He XBaTaeT
«COBEPIICHCTBa». HpI/IMe“IaTeHBHO, YTO TaKue IIporpaMMbl COBEPIITECHHO HE€ BHH-
KAIOT B CMBICJI TEKCTa, TO €CTh HE IIPOU3BOMAT CEMAHTUICCKOTO AHAJIN3A PEILINK
cobeceTHUKA; BMECTO ITOr0 OHU AHAJU3UPYIOT CTPYKTYPY HOJIYUEHHBIX (dpa3 u
caM¥ HUCHOJIb3YIOT CJIOBA, MOJIYIE€HHBIE OT TOJIB30BaTE/Isl, /IJisi KOHCTPYUPOBAHUS
dpa3z, cMBICIAa KOTOPBIX HE TIOHUMAIOT.

CrexTp cytiecTByOImuX (GOPMaIbHBIX S3bIKOB JOBOJIBHO MIUPOK; OJHUX TOJIb-
KO SI3BIKOB IIPOTPAMMUPOBAHUS 38 BCIO UCTOPHUIO KOMIITBIOTEPOB CO3/[AHO HECKOJIb-
KO TBICSY, XOTS JIAJIEKO He BCE U3 HUX CYIIECTBYIOT ceifidac — MHOI'He S3BIKH ITPO-
rpaMMUPOBAHUA PACTEPAIN BCEX CBOUX CTOPOHHUKOB M YMEPJIM, KaK TOBOPUTCH,
€CTECTBEHHON cMepThio. Brupodem, noddepoicusaemovir A3BIKOB TPOrPAMMUPOBA-
HUA, TO €CTh TaKNX, Ha KOTOPBIX MBI MOI'JIA 6bI mucaThb IIporpaMMmabl, €CJIN 6bI 3a-
XOTEJIU, U 3aTE€M UCIOJTHATH 3TU MPOrPAMMbBI Ha KOMIIBIOTEPAX, TOYXKE CYIIECTBYET
10 MEHBIIIeil Mepe HECKOJIBKO COTEH.

Kpome HUX, HMIUPOKO HCIOJB3YIOTCS TAK HA3BIBAEMbBIE A3BIKU PA3ZMEMKU,
[peJIHA3HAYEHHDbIE I OOPMJIEHUS] TEKCTOB; IOXKAJIYil, CaMblil M3BECTHBIA U3

4OTTo onmoit u3 Bepcmii, mporpaMMa OblIa HA3BAHA B 9ECTb TEPOUHH IIbeChl «IIArMaanon»
Bepuappna Illoy; neuro obiee TyT JI€HCTBUTENBHO MPOCJIEXKUBAETCH, Beb B Ibece Ipodeccop
XurruHe obydaer DJIM3y NPaBUILHO IPOU3HOCUTL CJIOBA, HO IOHAYAJLY COBEPHIIEHHO YIIYCKAET
W3 BUJY [POYME ACIEKTHI, OTJIMYAIOIIHE JAMy BBICIIErO OOIIECTBA OT JIE€BYIIKU-I[BETOYHUIIBL.
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Hux — 36k HTML, ucnob3yeMblit Jjisi CO3aHUsT TUIIEPTEKCTOBBIX CTPAHUI] HA
catitax B UuTteprere. OTMeTnM, 9TO BO MHOTHUX IITKOJBHBIX yIeOHUKAX MOXKHO
Haiftu coBepiienno 6e3ymuoe yrepxienne, uro HTML sgkoObl siBjisieTcst si3bIKOM
IPOrPaAMMUPOBAHUS; HE BEPDHTE.

Haxomerr, Boobire o6ast KOMObIOTEPHAS IIPOTPAMMa, TPUHIMAOIIAS Ha, BXOJI
nHMOPMAIUIO B BUJIE TEKCTA, CAMUM (DAKTOM CBOET'O CYIIECTBOBAHUS 33,/1a€T OIIpe-
JeJEHHBIN (DOPMAJIBbHBIN SI3BIK, COCTOMAIIMI U3 BCEX TAKUX TEKCTOB, HA KOTOPDLIX
JaHHasi mporpamma orpabarbiBaerT 0e3 ommbok. Takwme sI3bIKM IacTO OBIBAIOT
OYeHb U OYeHb IPUMUTHUBHBIMU ¥, KAK [IPABUJIO, HE MMEIOT HA3BaHUS.

[Tpu 0bcy ) 1ernn bopMabHBIX SI3BIKOB MHOTIA BOSHUKAIOT COMHEHUsI, MOYKHO
JIX TOT WJIM UHOW S3BIK CUYUTATH S3BIKOM IIPOTPAMMUPOBAHUS, TO €CTh SI3BIKOM,
Ha KOTOPOM IHUIIYT IPOrPaMMbL. B HEKOTOPBIX CJIydasix OTBET 3aBUCHUT OT OTBETA
Ha BOIIPOC, YTO TaKoe, COOCTBEHHO T'OBOPs, «IPOTpaMMay, MPUIEM STOT BOIIPOC
OKa3bIBAETCs HE TaK MPOCT, KAK KAayKeTCs Ha IePBBII B3IVISJ; BO BCIKOM CJIydae,
cywecmsyrom TakKue CUTyalluu, KOTJIa Ha BOIPOC, SABJISETCs JIM HEKUH TEKCT MPO-
rpaMMOil MJIM HEeT, pa3HbIe JIIOIN JAl0T pasHble OTBeThl. Tak, mpu padbore ¢ bazamn
JIAHHBIX JIOBOJIBHO TIOIYJISIPEH SI3BIK 3a1pocoB SQL; BCTpeUYaroTcst yTBepKIeHNUS,
YTO HAIMCAHUE 3AIPOCOB HA ITOM SI3bIKE IIPEJICTAB/ISCT CODOIl TpOrpaMMUPOBa-
HHe, HO CYIIECTBYET U IIPOTUBOIIOJIO2KHOE MHEHUE.

NckitioanTh TEpMUHOJIOTUYIECKYIO HEsSICHOCTD IO3BOJISIET BBeleHME Oojiee y3-
KOO TE€PMUHA; S3BbIKM, HA KOTOPBIX MOXKHO 3allACATh JIFO0OI ajJropuT™M, HA3bI-
BalOT QA20PUMMUYECKU TOAHBIMU A3bKaAMU. [T0CKOIBbKY, KAK MBI IIOMHIM,
[IOHSATHE AJTOPUTMA HE MMEET OIpeJesIeHNsI, BMECTO HEro HCIIOJIb3yeTcs JI0D0i
U3 BBEIEHHBIX (POPMAIU3MOB, Uallle BCEro MallnHa 1hIOpuHTa; ¢ PopMaIbHOMN
TOYKHU 3PEHUsI AJITOPUTMUIECKHU ITOJTHBIM CIUTAIOT TAKOH SI3BIK, Ha KOTOPOM MOK-
HO HAIMCATh WHTEPIPETATOp (eC/M yrojHO, CUMYJISTOD HMJIM MOJIENb) MAIIMHBI
Triopunra. HekoTopbie aBTOPBI IPEAIIOIUTAIOT [IJIst O0JIbITIEH OIIpeIe/IEHHOCTH Ha-
3bIBATh TaKWe S3bIKA HE «aJITOPUTMUYECKU MOJHBIMIY, & Tb1opuHa-noaHsimu.
CroutT 3aMeTUTD, UTO AJITOPUTMUIECKHU TOJTHBIME 9aCTO OKA3BIBAIOTCH TAKHUE S3bI-
K1, KOTOPBIE C CAMOT'O HAaYaJia COBEPIIEHHO HE MPEIHA3HAYANCE JIJIs HAITUCAHUS
nporpamMM. Tak, KHUIa, KOTOPYIO Bbl YUTAETE, MOJAIOTOBJIEHA C TIOMOIIBIO S3bIKA
pasmerku TEX, cozpannoro HonaabaoM KHYTOM; 9TOT 3bIK B OCHOBHOM COCTOUT
13 KOMAH]I, 33a0MINX OCODEHHOCTH TEKCTa, TaKine Kak (hopMa mpudTa, pasMephbl
U PaCIIOJIOYKEHNE 3ar0JI0BKOB U WJLIIOCTPAIMI U T. 1., TO €CTh OH U3HAYAJILHO He
[peHA3HAYEH JJIsT IPOrPAMMUPOBaHUsI; TEM He MeHee si3blK TEX ajropurMutde-
CKU TIOJIOH, XOTd 9TO 3HAIOT JAJIEKO HE BCE €r0 IOJIHL30BATEIN.

1.4.5. Tekct kak dpopmar manHbIX. KonupoBknu

Texcm Kak TaKOBOIi, B OOIE3HAYNMOM CMBICJIE 3TOTO CJIOBA, HA KAKOM OBI SI3BI-
K€ OH He OBLI HAIMCAH, MOXKET OBITH CAMBIMHU PA3HBIMHU CIIOCODAMM IIPEICTABIIEH
B [IAMATH KOMIIbIoTepa (B BHUJE COJIEPXKUMOIO sideeK HaMsTH) U B Buje daiiia
Ha JUCKe. LII/IT&TQ.HIO, BO3MOX>KHO, y)Ke IIPUXOINUJIOCH CTaJIKUBATBHCA C TEeM, KaK pe-
JAKTOP TEKCTOB IIPpU COXpaHeHun daiiia mpeiaraeT BpIOpaTh, B KAKoM (opmaTe
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Puc. 1.14. Orobpaxkaembie cuMmBosbl ASCII u ux gecsarudHble KOIbI

€ro COXpaHsiTh — B COOCTBEHHOM hopMaTe JAHHOTO KOHKPETHOI'O TEKCTOBOTO pe-
JIaKTOpa WK ke B dopMaTe, MIPEIHAZHAYCHHOM JIJIs TTOCJIEIYIONIEro TPOUTEHUS
KAKOM-TO JIPYTroil IIPOrpaMMOii, Jalle BCero KaKUM-TO JPYIUM PEIAKTOPOM TeK-
CTOB.

Cpein Bcex BO3MOXKHBIX MPEICTABIEHUI TEKCTa 0COD0e MECTO 3aHUMAET (HOp-
MaT, uMenyemblit no-aurymiicku ASCII-text wnu plain tert; mocjaeaHee MOXKeET
OBITH TPUOJIUBUTENIFHO TEPEBEEHO KaK «IIPOCTON TEKCT», «IUCTBI TEKCT» WJIn
«IUIOCKUiT TeKcT», Torja Kak abopesuarypa ASCII oznauaer American Standard
Code for Information Interchange; 1o HasBaHue 0003HAYAET KOIOBYIO TadJIU-
Iy, KOTOpasi M3HAYAJbHO IpEeIHA3HAYAIACH JJIs UCIOJb30BaHUs B Tejerpadun
Ha Tesieraiinax (9ru ycrpoiictBa Mbl obcyxkaaan B §1.2.1). Tabauna ASCII 6bi-
Jia 3acukcupoBana B 1963 roiy; HA TOT MOMEHT BOCHBMUOWTHBIE OANTHI €IIE He
ITOJIYIMJI MAaCCOBOIO pacipocTpaHeHusi, mosroMy cosmarean ASCII oreenn Ha
[IPEJICTABJIEHUE OJHOTO CUMBOJIA MUHUMAJIHLHO BO3MOXKHOE KOJIMYECTBO OUT, IO3-
BOJISIBIIIEE OTJIMYATH JIPYT OT JIpyra BCe CHMBOJIBI, KOTOPbIE HA TOT MOMEHT ObI-
JIN COUTEeHBbI HeoOxomumbiMu. VcxomHoe 3ajanmne Ha pa3paboTKy cTaHapra KO-
JOBOI TabJIAIIBI MTOApa3yMeBajio BO3SMOXKHOCTh KOIUPOBaHUs 26 3arjiaBHbIX u 26
CTPOYHBIX OyKB JiaTMHCKOTO ajihaputa, 10 apabckux mudp, a Takke HEKOTOPO-
ro KOJIMYEeCTBa 3HAKOB TIpEeluHaHusl (BKJIIOUasi, KCTATH, OOBIKHOBEHHBIN 1mpobet).
Kpome Ttoro, TpeboBasioch IMpeycMOTPETh HECKOJIBKO TaK HA3bIBAEMBIX YNpaG-
ASIOUWUT K0J08, KOTOPBbIE He 0003HAYAM HUKAKUX CHMBOJIOB, & HCIIOJIb30BAJIACD
JIJISE YIPABJIEHUS TEJIETANUIIOM, HAXOAIIMMCH 10 Ty CTOPOHY JIMHUW CBS3U; CTAH-
JapTHOM OblLIa MPaKTHKa OTIPABKHU COOOINEHMSI Ha TejieTaiin, paboTarormmii 6e3
KOHTPOJISI CO CTOPOHBI JIFOJIEH, HAIPUMED, HOYBIO B 3alI€PTOM 3IaHUM.

B 64 K0/10BbIX 3HAUEHUsI YIOKUTHCS HE YIAI0Ch (B CAMOM JIeJIe, OJJHUX TOJIBKO
6ykB u 1udp Oyaer yxke 62), H03TOMY ObLIO IPUHSITO PENIEHUe UCIIOJIb30BATh Ce-
MHUOUTHYIO KOJUPOBKY, TO €CTb JIJIsl IIPEJICTABJIEHNs OJJHOTO CUMBOJIA (UJIH yIIPAB-
JISTIOITIErO KOJIA) MCHOJIb30BaTh CEMb JBOMYHBIX 3HAKOB. BCero pasimyHbIX KOJOB
npu sroM mosydaercs 27 = 128. IlepseiM TpuauaTu asyM u3 Hux, ot 0 g0 31,
OTBEJIH POJIb YIIPABJISIIONINX, TAKUX Kak nepesod cmpory (10),  sozepam xapemxu
(13), mabyaayua (9) n npyrue. Kox 32 mpucBomim cuMBOJIy «IIpobes»; AaJiblie
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B Tabsmie (cm. puc. 1.14) uayT 3HAKU PENUHAHUS U MATeMATHYECKHE CUMBOJIBL,
3aHUMAaloIe Koabl ¢ 33 1o 47; Koabl oT 48 110 57 cooTBeTCTBYIOT apabCKUM Ipd-
pam or 0 710 9, Tak 9TO ecau U3 KoJa NU(MPLI BLIYECTh 48, MBI BCEra MOy YUM €€
YHCACHHOE 3HAYEHHE (STUM MBI €IIé BOCIOIb3YEMCs ).
3aryaBHbBIE JIaTHHCKHE OYKBBI pacrosaraorcs B ASCII-tabaune B mo3uusix
¢ 65 mo 90 B ayndaBuTHOM TOpsiaKe, a mo3uimu ¢ 97 mo 122, onATb-Taku B aj-
GdaBUTHOM TOPsiJIKE, 3aHATHI CTPOYHBIMU OykBamu. Kak Hec/jI0KHO yOemuThCs,
OYKBBI PACIIOJIOZKEHBI B TADJIUIIE TAK, ITOOBI JIBOUTHOE IPEJCTAB/ICHIE 3arIaBHON
OYKBBI OTJINIAJIOCH OT JBOMYHOIO MPEJICTABJIEHNS CTPOYHON OYKBBI POBHO OHUM
6uTOoM (IIIECTBIM, TO €CTh IpenocaeHuM). Tak ObLIO ClIeIaH0 CIIENUATBHO, YTO-
ObI ODJIErYUTH MPHUBEIEHUE BCEX CHMBOJIOB 00PabaThIBAEMOI'O TEKCTa K OIHOMY
PEerucTpy, HallpUMEP, JJIsl BBIIIOJIHEHUS PErNCTPO-HE3aBUCHUMOTO IIOUCKA.
OcraBrmecss CBOOOAHBIMK TIO3UNNNA 3aHSTHI PA3HOOOPA3HBIMH CHMBOJIAMH,
KOTOpBbIE Ha TOT MOMEHT MOKa3aJINCh UjeHaM pabodeil T'pyIIbI, CO31aBaBIIEi
Tabuity, Oostee mose3HbIMU, deM Apyrue. llocmemnnit orobparkaeMblii CHMBOJI
ASCII-rabaunps umeer Ko 126 (310 TrubIa, «™» ), a Koz, 127 cunraercst yupasiisi-
1omuM, Kax 1 Koabl ot 0 110 31; sror Ko, HassiBaembiiit RUBOUT, 6611 n3nagaJibHO
[peJIHA3HAYEH JIJIsl BRIYEPKUBaHUsT cUMBOJIa. Jlejio B TOM, 9TO B Te BpEMEHa CUM-
BOJIBI YaCTO IIPEJICTABJISINCH MPOOUTHIMU OTBEPCTUSIMU B MEPGOJIEHTAX, TPUIEM
[IPOOUTOE OTBEPCTHE COOTBETCTBOBAJIO EIWHMIIE, & HEIIPOOUTOe — HYJIIO; Iepdo-
JIEHTA, TIpeIHa3HAYCHHAs JJIsl XPAHEHN CEMUOUTHOIO TEKCTa, NMeJa KaK pa3 CeMb
MO3UIUI B ITUPUHY, TO €CTh KaXKJIbIii CUMBOJI IIPEICTABJISJICA POBHO OTHON CTPOY-
Koif m3 oTBepcTuil. JIBonaHOE TIpeicTaBIeHNe Yncaa 127 COCTONT U3 ceMU eINHNATI,
TO €CTb €CJIH B JII0D0M CTpOKe mepdOIeHThI «IIPOOUTHY ITOT KOJ, ITOIYIUTCSI CEMb
OTBEpCTHil, TPUIEM BHE BCSIKON 3aBUCHMOCTH OT TOIO, UTO TaM ObLIO U3HAYAJIBHO.
[Tpu npourenun nepdosienTsl Ko, 127 HaIIEKAJI0 TPOILYCKATD, IIPEIoIaras, 9To
paHee B 5TOM MeCTe HaXOJUJICS CUMBOJI, KOTOPBIH 1032Ke OB BBIYEPKHYT.
MaccoBblil mepexoj] K HCIOJb30BAHUIO B KOMIIBIOTEPAX BOCBMHUOUTHBIX Oaii-
TOB CTaJl MPUYNHON BOBHUKHOBEHHUsI B IIPOI'PAMMUPOBAHUN CTONKON aCCOIUAIII
batima ¢ CuMB0.40M, TIOCKOJIBKY, €CTeCTBEHHO, st Xpanerusi ognoro ASCII-koma
CTaJIu UCI0JIb30BaTh OaiiT. B To ke BpeMs mosiBjieHre BOCbMOTO OHTa ITO3BOJIMIIO
co37aTh psifl pa3noodbpasubix paciupennit ASCII-Tabauibl, B KOTOPBIX HCIIOIH30-
BaJIMCh KOAbI n3 obtactu 128—255. B wactHocTH, B pa3Hoe BpeMs U B PA3HBIX CHU-
creMax MCHosIb3oBasock ATk (1) pasmuuanbix pacumpenuit ASCII, npegycmarpu-
BAIOIINUX Pycckue OyKBbI (Kupusuiuity ). VicTopudecku 1epBoii u3 HUX ObLIa KOJU-
poska KOUS8 (k00 obmera ungopmanuets 6ocomubummiii), KOTopast BOILIA B YIIO-
Tpebiienue emé B cepeanne 1970-x roxos Ha MamuHax cepun EC 9BM. OcHoBHBIM
HEJIOCTATKOM 3TOI KOIUPOBKHU SBJISIETCSI HECKOJIBKO «CTPAHHBIN» MOPSAIOK OyKB,
coBepleHHo He rnoxoxkuil Ha ajadasurablii: «FOABLJIE®I'X...» 1o 3arpynuser
COPTHUPOBKY CTPOK, TPeOys JUIITHEr0 TpeoOpa30BaTeIbHOIO IIara, TOTIa KaK €CJIH
CHUMBOJIBI B TAOJIUIIE PACIIOIATAIOTCS B a/I(PABUTHOM IOPSIKE, COPTHPOBKY MOXKHO
BBIIIOJTHSATE, IIPOCTO CPABHUBASI KOJIbI CUMBOJIOB B apU(PMETUIECKOM CMBIC/IE.
NmenHo Takoil, a He mHOU mopsgok Oyke B Tabmuie KOWS8 umeer BrosHe
OIIPeIeJIEHHYIO NTPUYIHNHY, KOTOpasi CTAHOBUTCSI SICHA, €CJIA BBIICATH CTPOKH IIO-
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siyaennoit pacimmpenroit ASCII-taburet o 16 ssiemenToB B crpoke. OKasbiBaeT-
cs1, kupusndeckue 0ykebl B KOU8 HaxoasaTcst BO BTOpOii mmojioBuHE 256-KOI0BOII
TabJIUIbI POBHO B TeX Ke MO3UIUAX, B KOTOPBIX B IIEPBOii M0JIOBUHE TAOIUIIBI (TO
ectb B ucxonuoit Tabsmre ASCII) pacnomaratores ux aruHckue ananord. Jleo B
TOM, 9TO PaHbIIE YaCTO BCTPEIAJINCH (74 U IO CUX MOP €IIE BCTPEUAIOTCS) CUTY-
alyu, KOIJla Y TEeKCTOBBIX JIAHHBIX KTO-TO HPUHYIUTEIHLHO «OTOPACHIBAET» BOCH-
moii (crapmmit) 6ur. KOU8 — ejuHcTBEHHAs] U3 PYCCKUX KOJMPOBOK, KOTOpasi
B TaKOH CUTyalluU COXPAHSeT IMTAaeMOCTh. Halpumep, cjioBocodeTaHne «Lo6phit
IeHb» IIPU 0TOPaChLIBaHUM BOCBMOro buTta ripeBpatutcs B «DOBRYJ DENX»; uynrarh
TaKOi TEKCT He OYeHb YI00HO, HO BCE YKe MOXKHO. VIMEHHO 03TOMY KOJHUPOBKA
KOUS8 monroe Bpemsi cuntajiach eIMHCTBEHHOM JIOMYCTUMON B TEJIEKOMMYHUKA-
IUSAX U CIaJIa TMO3UIUU TOJBKO 1o, HatuckoM Unicode, 0 KOTOpOM pedb MOHIET
mmke. OTMernM, 9TO pyccKuit ajadasut, comep:Karmuii 33 OYKBBI, «IyTh-UyTh HE
BIIMCAJICS» B JIBE MOJPSiJ] UYIIAE CTPOKH 110 16 KOJIOB; «HE MOBE3JIO» B 9TOT Pa3
OykBe «&», koropyio B KO8 oTnpaBuin «Ha BBICEJIKU», IPUMNKACAB €€ CTPOYHO-
My U 3aIVIaBHOMY BapuaHTy KoJibl A31¢ 1 B31g, TOI/[a KaK BCE OCTaJIbHbIE OYKBBI
3aHUMAIOT HEIPEPBLIBHYIO 00/1acTh KO70B 0T CO14 110 FFig.

B smoxy MS-DOS, to ectb B 1980-€ rojsl u B Hagaje 1990-x, Ha epCOHATIBHBIX
KOMITBIOTEPaX CAMOI TOIYJISIPHOM KOJUPOBKON KUPUJIIUIIBI ObLTa TAK HA3BIBAEMAST
«aJbTepHATUBHAS» PYCCKas KOJUPOBKA, U3BECTHAS TaKXKe IO/ Ha3BaHueM cp866
(komoBasi crpanuiia Ne866). B Heil, Ha/10 cKa3aTh, CHMBOJIBI TOXKE PACIIOIATAIICDH
HE CJIMIIKOM YJIA9HO: aJiaBUTHBIH MOPSJIOK COXPAHSIIICS, TO €CTh JIJIsi COPTUPOBKH
€6 MOYKHO OBIJIO HCIIOJIB30BaTh 6€3 MPOMEKYTOUHBIX IIpeobpasoBanuii (3a NCKITIO-
geHneM OYKBBI «&», KOTOPOH OISAITH He ITOBE3JI0), HO IIPH 9TOM 3arjIaBHBIC PYCCKUE
OyKBBI B ¢p866 LU TIO/IPsiJT, TOT/Ia KAK MEXKy IEePBBIMU ITECTHA/IIATHIO U BTO-
PBIMHA IIE€CTHAAIATHhIO CTPOYHBIMH BKJIMHUJINCH KOJBI JIJIs 48 CHUMBOJIOB IICEB/10-
rpaduku. VIHTepecHO, 9TO 3Ta KOAUPOBKA JI0 CUX IIOP BCTPEUaAeTCA — HaIlpuMep,
B HEKOTOpBIX Bepcusax Windows oHa npumeHsieTcsi Ipu paboTe ¢ KOHCOJIBHBIMUI
MIPUJIOXKEHUSIMU; OHA, K€ TTPUMEHSIJIACh B KAYECTBE €INHCTBEHHON KOJMPOBKH KU-
pWLIHIEL B cucreMax cemeiicrea OS /2.

Bo Bpemsi MmaccoBoro nepexo/ia 1mojib3oBaTtesieil Ha cucreMbl JinHelikn Windows
MHOTHE ObLJTH HEIPUSTHO YJIUBJIEHBI TEM, UYTO B 9TUX CUCTEMAX HCIIOJIB3YETCs EITE
OJIHa KOJMPOBKA KUPUJLJIAIIBI, COBEPIIEHHO He TOX0XKas HU Ha cp866, Hu Ha KOUS.
D10 ObLITA KOAUPOBKa cpl251, comeprKaBiiasi 3a0/lHO CUMBOJIbI U3 JPYTUX KUPUJI-
JITIECKUX aja(aBUTOB — YKPAUHCKOTO, OE/IOPYCCKOTo, cepOCKOTO, MAKEIOHCKOTO
1 O0JITApPCKOI0, HO IIPU 9TOM €€ cO3/aTe/iu 3a0bLIi, HAIIPUMED, PO Ka3aXCKUil 1
MHOTHE JIPYTUe HECJABSHCKHUE SI3BbIKU, UCIIOJIB3YOITe KUPUuiy. OTMeTnm, 9To
OyKBe «6» B OUEPEHOI pa3 He MOBe3JI0 — OHA OKAa3aJlach BHE OCHOBHOW KOIOBOI
0bJ1acTH.

Kommbiorepsr Apple Macintosh Toke Ucmob30Ba/IM U JI0 CUX TTOP UCTIOTB3YIOT
CBOIO COOCTBEHHYIO KOJIMPOBKY, Tak Ha3biBaemyio MacCyrillic. Cienyer ormeTuTn
u emé o «craggapTy», 1ISO 8859-5, ubs Koj0Bast TabIUIIA OTIUYAETCA OT BCEX
[EPEYNCIIEHHBIX; BIIPOYEM, ITOT CTAHJAPT, CO3/IAHHBII OYePETHBIM KOMUTETOM C
COBEPIIIEeHHO HEIIOHATHBIMHU IIeJIAMU, HUKOI[a HUT e HE IIPUMEHAJICI.
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MozxHO BbLAC/IUTH HECKOJIbKO OCHOBHBIX CBOMCTB TEKCTOBOT'O npeacTaB/JIeHUAd
JaHHBIX!:

e 110001 (PparMeHT TEKCTa SIBJIAETCA TEKCTOM;

e 00DbeINHEHEe HECKOIBKIX TEKCTOB TOXKE SIBJISTIETCS TEKCTOM;

® IIpeJICTABIEHNE JIIOOOTO CHMBOJIA 3aHUMAET POBHO OMWH OAMT, 9TO, B IaCT-
HOCTH, TIO3BOJISIET M3BJACYL M3 TEKCTA JIIOOOH CHMBOJI MO €r0 HOMEDPY, He
IIpocMaTpuBagd IIPU 3TOM BE€Cb TEKCT]

® IIpeJCTABJIEHNE TEKCTA HE 3ABUCHUT OT apXUTEKTYPbI KOMITBIOTEDA, OT pa3Me-
pa MAIIMHHOTO CJIOBA, OT MOPSAKa OANTOB B IPEJICTABICHUU TEIBIX TUCE
U OT JIPYTUX OCOOEHHOCTEN, TO €CTh SBJISIETCS YHUBEPCAJBHBIM IS BCEX
KOMITBIOTEPOB B MUPE;

e JlaHHBIE B TEKCTOBOM hopMare (TEKCT) MOI'YT OBITH IPOYUTAHBI UCJTOBEKOM
Ha JTIOO0M KOMITBIOTEPE C TIOMOIIBIO THICSIY PA3JINIHBIX TPOTPAMM.

C poCcTOM KOMMHECTBA M3BECTHbIX N UCMOJIb3YEMbIX B KOMMbIOTEPHOI 0bpaboTke mHdopma-
LMN CMBOJIOB BO3HUKJIA NOTPEOHOCTL HABECTHU B 3TOM 0671aCTN KaKOA-TO NOPSILOK, B CBA3N C
dem B 1987 rogy bbin cozgan peectp Unicode, koTopebiii 4acTo (1 ownbo4Ho) npuHuMatoT 3a
koauposky. Ha camom pene ocrosoii Unicode siBnsieTcss Tak Ha3biBaeMoe «YHUBEPCAJSibHOE
MHOXeCTBO cumBonoBy (universal character set, UCS), To ecTb NonpocTy peecTp U3BECTHbIX
CNMBOJIOB, B KOTOPOM OHMN CHa6)KeHbI HOMEpaMUn; H4TO KACaETCA KOAMPOBOK, TO TAKOBbIX Ha
ocHose Unicode cozgaro no menbuieii mepe vetsipe: UCS-2, UCS-4 (oHa e UTF-32), UTF-8
n UTF-16.

Koguposkn UCS-2 n UCS-4 npegnonaratoT UCnosib30BaHuWe A1t XPaHEHUS OLHOM0 CUM-
BOJIa COOTBETCTBEHHO ABYX 6aliTOB 1 YeTbIpéx. [MoCKONbKY K HAaCTOSILLLEMY MOMEHTY B peecTpe
Unicode cogepxutcs bosbwe 110000 cumeonos, koaupoeka UCS-2 ¢ 3agavein npegcrasne-
HUS NODLIX CUMBOIOB He cnpasnsieTcs (fgBa balita MoryT xpaHutb Bcero 65536 pasnnyHbix
3H3L|eHI/Iﬁ, a OTOro y>e€ [NaBHO He XBaTaeT) N K HaCToALWEMY BPEMEHN CHUTAETCA YCTapeB-
weii; yto kacaetca UCS-4, To eé crapaloTcs He NPUMEHATH M3-3a CANLLKOM DOMbLIOrO 1
HEMPOM3BOANTENLHOrO Pacxofa NamsiTu: B CAMOM fefie, ANsl XpaHeHUst BOMbLIMHCTBA CUM-
BOJIOB [OCTAaTOYHO OaHOro baiita, a bosiblwe Tpéx He HY)XHO BOODLLE HWKOrga U Bpsig Nin
Korga-Hnbyab notpebyeTtcsi: cTpaHHO Oblo Obl OXXKUAATE, YTO KOJIMYECTBO CUMBOJIOB B PEECT-
pe Unicode korga-Hubygb npeebicnT 16 € NUWHUM MUIIMOHOB, Befb B UMEIOLLMECS Celivac
110 ¢ HebONbWNM ThICSY YXKE BOLAN HE TOJIBKO BCE NMPUMEHSIIOLLMECS B MUPE a3DyKu, BKIIO-
4as nepornmuYecKne, HO U BCEBO3MOXXHAs 3K30TUKa Bpoge nepornngos apesHero Erunta
1 BaBUJIOHCKOM KJIMHOMUCH.

Cne,u,yeT OTMETUTb, 4YTO MHOFO6aﬁTOBbIe KOOANPOBKN NOMHOCTbLIO JIULWWEHDI 60ﬂbLUVIHCTBa
3 BbILLENEPEHNCIEHHbBIX AOCTOUHCTB TEKCTOBOMO MPeLCTaBAEHUS JaHHbIX; UX BOOOLLE MOX-
HO pacCMaTpuBaTb KaK TEKCTOBbIE JAHHbIE C OHeHb DOMbLION HATSXKKOIA: B CAMOM feJie, OHU
AaXe 3aBUCAT OT lopsgkKa 6aﬁTOB B npegcraB/ieHnn LEJIbIX HNCE/, B CBA3N C 3TUM CTaH-
napTbl TpebytoT, 4Tobbl B dhaline, cofepXKallemM «TEKCT» B Kakoi-1nbo 13 KogMPOBOK Ha
octoe Unicode, nepebie aBa (nin YeTbipe) baiiTa NpeAcTaBAsIN NCEBAOCMMBOJ C KOLOM
FEFF1g, 4TO NO3BOASIET NPOrpaMme, YuTatolleli 3TOT TEKCT, NOHATL, KaKo Nopsigok bainTos
NCNONIb30BaNICA Npu €ro 3anuncu. B pe3ynbTaTe 061>ep,V|HeH|/|e ABYX TAaKUX <TEKCTOB» YXe
He obsizaTeNbHO MpefcTaBisieT CODO TEKCT, Befb ABa WCXO4HbIX TEKCTA MOFYT OKa3aTbCs
B pa3HoM nopsake baiiTos, a npecnosyThlii FEFFg, BCTpeYeHHbIi B CepefjuHe TEKCTa, He
BOCNPUHUMAETCA KaK YyKa3aHWe Ha CMeHY nopsafka 6aﬁTOB; d)parmeHT «TEeKCTa» B MHOro-
6ainTOBbIX KOAVWPOBKAax TeM bosiee He 0DA3aH ObITb KOPPEKTHBLIM TEKCTOM.
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EpuHcTBEHHBIM UCKtOYeHUEM MOXKHO cHuTaTb koguposky UTF-8, kotopas npogosxaer
NCMOIb30BaTh AN KOANPOBAHNS TEKCTOB MMEHHO MOC/IEAO0BaTEIbHOCTL BaliToB, a HE MHO-
robalitoBbix Lenbix yucen. Bonee Toro, nepebie 127 kogos B Heli coenagatot ¢ ASCII u
CUYUTAETCH, YTO ecnm BallT HaymMHaeTcs C HyneBoro buTa, TO 3TOT BallT COOTBETCTBYET O4-
HobaiiToBOMy KoAy CuMBONA. TakuM obpa3om, obblYHbI TEKCT B TPaguLUOHHOM dopmaTe
ASCIl okasbiBaeTcss koppekTHbIM € Touku 3peHust UTF-8 u nHtepnpetupyetcs ognHakoso
kak B ASCII, Tak n 8 UTF-8. nsa cumeonos, He soweawunx 8 ASCIl, UTF-8 npeanonaraer
NCMOIb30BaHME MOCNEL0BATENLHOCTEN U3 ABYX, TPEX UM YeTbipéx baliToB, a npu Heobxo-
OUMOCTU — W MATKA, U LWECTN, XOTsi MoKa 3To He Hy»xHo: B Unicode mpocTo HeT cTonbKux
CUMBOJIOB.

Mpu atom B UTF-8 6aliT, HaunHaowwmiica ¢ 6utos 110, o3Hay4aeT, 4TO Mbl NMeeM fe-
JIO C CUMBOJIOM, KOZ KOTOPOro MpeacTasieH AByMsi DaiiTamu; nepsblii baiiT TpéxbaiiTHoro
cuMBOna Ha4dmHaetcs ¢ butos 1110; nepsbilii 6aiiT YeTbipéxbaiiTHoro cumeona — c 6uTos
11110. JornonHuTenbHbie GaiiTol (BTOPOIi U Nocneaytowme B NPeACTaBAEHUN AAHHOTO CUM-
Boa) HaunHatoTcs ¢ butos 10. Takum obpaszom, A1st npecTaBAeHns noaesHol nHdpopMaLum
B AByxbaliToBOM Kkoge ucnonbayercs 11 6utos us 16, B Tpéxbaiitosom — 16 butos u3 24, B
YeTblpéxbaiitoBom — 21.

TekcT, npeactasnennblii B UTF-8, He 3aBucut ot nopsigka 6aliToB B uenbix 4ucnax;
dparmMeHT Takoro TEKCTa OCTAETCA KOPPEKTHBLIM, 33 UCKJIIOYEHEM, BO3SMOXKHO, < KYCOYKOB»
NpeacTaBieHNst OLHOrO CMMBOJIA B Havafe U B KOHUe; obbeaunHeHne AByX 1 bonee TEKCTOB
B UTF-8 ocraérca tekctom B UTF-8. OueBngHbiii Hegoctatok y UTF-8 Tonbko ogut: no-
CKOJIbKY ONS1 OQHOrO CMMBOJA UCMONbL3YIOTCA KOAbl MEPEMEHHON AAUHBI, AN W3BJEHEHUS
CMMBOJIa MO €ro HOMEPY NPUXOAUTCS NPOCMOTPETL BECb MPEALLECTBYIOWMA eMy TekcT. Kpo-
me Toro, Tekcty B UTF-8 npucywy HegocTaTok, obwyuii 4ns BCeX KOAMPOBOK, OCHOBAHHbLIX Ha
Unicode: HUKTO HE MOXXET BaM rapaHTMpPOBaTb, YTO Ha KOMMbLIOTEPE, MAE KTO-TO MOMbLITAETCS
npoYmnTaTh TekcT, cchopmupoBaHHbiii 8 UTF-8, B ncnonbsyemom wpudre HaliLyTCst KOPPEKT-
Hble N300paXkeHnsi 4l BCEX CUMBOJIOB, KOTOpble Bbl Ucnonib3yete. B camom gene, cozpats
WwpuddT, NPEeACTABASAIOWMNIA CTO JECATH ThiCS4Y Pa3sHOODPa3HbIX CUMBOJIOB, HE TaK MPOCTO.

Camoii cTpaHHoii us Bcex koanposok Unicode npeactaensietcsa kogupoeka UTF-16: oHa
ncnonb3yet AByxbaiiTHbIE YMCNa, HO MHOMAA ANS MPEeACTaBJEHUs) O4HOMO CUMBOJA MpUMe-
HAIOTCA ABa TaKMX 4WCIa. JTa KOAWPOBKA HE VMMEET HUKAKUX GOCTOWHCTB B CPaBHEHWW C
4pyrumun, Ho obiiafaer BCEMU MX HEAOCTATKAMU OLHOBPEMEHHO; B 4aCTHOCTM, €C/WN Hac B
NpUHUMNE yCTPaMBaeT NepemMeHHas AAnHA Ko4a CUMBOJA, TO ropasao Nydie byneT ncnob-
3oBaTb UTF-8, Beab oHa He 3aBuCUT OT nopsigka b6aiiTos u natoc k Tomy cosmectuma ¢ ASCII,
a HUKakux HegocTaTkoB no cpasHeHunto ¢ UTF-16 y Heé HeT. [pn aTtom umenHo UTF-16 uc-
nonb3yercs B cuctemax suneiikn Windows, Havunnas ¢ Windows-2000; 370 0bycioBneHo Tem,
yTo B Boslee paHHMx cuctemax auHelikn, HaduHas ¢ Windows NT, ucnonssosanace UCS-2,
TOXe npegnonaratowas AByxDaiiTHbIE KOAbI, KAK Mbl Y>Xe 3HaeM, AByx DaiiToB He XBaTWo
anst npeacrasneHus ecex cumeonos Unicode.

Tak nnn nHave, npeacTaBieHne TEKCTa, OCHOBaHHOE Ha koauposkax Unicode, 3a ucknto-
yeHnem UTF-8, BoobOLlie HEBO3SMOXHO pacCMaTpuBaTb KaK TEKCTOBLIE JAHHbIE B WCXOLHOM
nporpammuctckom cmeicne; ¢ UTF-8 B aTom nnaHe gena obCTOAT HECKOJSIbKO Jiydlle, Of-
Hako ecnn ASCll-cumBonbl 3aBeAOMO NPUCYTCTBYIOT 1 KOPPEKTHO OTobpaxatoTcst B atoboii
onepauuoHHoli cpefe, TO O ApYrX CUMBOJaxX 3TOro CkasaTh Henb3a. [loaTomy B psge cny-
YaeB UCNosib30BaHMe CUMBOOB, He Boweawux B Habop ASCII, cuutaerca Hexena-
TESIbHLIM NN BOODLLE 3anpeLaercs; Hanpumep, 3TO KaCAETCsl TEKCTOB KOMMbIOTEPHbIX
MPOrpaMm Ha JitobbIX SA3bIKax MPOrpaMMUpOBaHUS.
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1.4.6. BunapHble U TEKCTOBbIE JaHHbIE

IIpu obpaboTke camoii pasHoii mHGPOPMAIIUY YaCTO BO3HUKAET BHIOOD, B Ka-
KOM BUJIC MPEJCTABUTEL ITY UHMOPMAIUIO: B MEKCMOBOM, TO €CTh B TaKOM BHUJIE,
B KOTOPOM €€ CMOXKEeT HMPOYUTATH YeJIOBEK, WU B OUMAPHOM; TI0JT OMHADHBIM B
[IPUHITAIIE TOAPa3yMeBaeTcs JIIoboe IIpeacTaBIeHne, OTJANIHOE OT TEKCTOBOI0, HO
OOBIYHO JIaHHBIE IIPH 3TOM XPaHSATCS B (hailiax u mepesaroTcst M0 KOMIILIOTEpP-
HBIM CeTSIM B TOM K€ BHJE, B KOTOPOM OHM IIPEJCTABJEHBI B sSTYEHKaX MTaMsITH
KOMIILIOTEPA BO BpeMsI UX 00pabOTKM IIPOTrpaMMAaMM.

Jliist Toro, 9YTOOBI YSICHUTD PA3HUIYY MEXKy TEKCTOBLIM W OMHAPHBIM IIPe-
CTaBJIEHHEM JIAHHBIX, MBI IIPOBE/IEM HEOOIBITON SKCIIEPUMEHT, U B €r0 IIPOBEICHUN
HaM ITOMOXKeT nmporpamMma hexdump, oO6brvHO nMeroIIasics Ha 1060t Unix-cucreme.
Jnst mauasa coznaaum®! s1Ba (aiiyia, B KOTOPbIE 3aIMIIeM TI0CIIE0BATETLHOCTD
qucesn 1000, 2001, 3002, ..., 100099 — To ectb Bcero 100 umces, KaxKao€e Ciieayio-
mee 6osbie npeapiaymero Ha 1001. XuTpocTh B TOM, 9TO 9TH YHCJIA MBI B OIUH
daiiy 3ammuIeM B TEKCTOBOM IIPEICTABIECHUH, II0 OJHOMY B CTPOKE, a B JIPYyroi
daiiyi — B Bujie 9eTBIPEXOANTHBIX IIEJIBIX YHCEN, TOYHO TaK, KAK OHHU IIPEICTABJIS-
IOTCSI B ITAMATH KOMITBIOTEPA IIPU BBIIOJTHEHUH BCEBO3MOXKHBIX pacdIéToB. Dailant
MBI Ha30BEM numbers.txt u numbers.bin. J[nsg Hagaga mocMOTpHUM, 9TO Yy HAC
TOJTY YUJTOCE:

avst@host:~/work$ 1ls

numbers.bin numbers.txt

avst@host:~/work$ 1ls -1

total 8

-rw-r--r-- 1 avst avst 400 Mar 23 16:21 numbers.bin
-rw-r--r-- 1 avst avst 592 Mar 23 16:21 numbers.txt
avst@host:~/work$

Kak Bumaum, nBouunsiii daitn nosyuausica pazmepom posuo 400 6aiiT, 1To BHoOJIHE
MMOHSATHO: MbI 3anucaju B Hero 100 guces mo 4 Oafita kaxjgoe. TeKCTOBBIH daita
MOJTy YmJICsd pa3MepoM H92 OaiiTa, TO €CTh UyTh OOJIbINE; OH MOI' ObI OBITh ¥ MEHb-
e, ecan ObI MBI 3allMca/Id B Hero, Hanpumep, duciaa or 1 go 100, To ecth Takue
quciIa, MPeACTABIeHNEe KOTOPBIX COCTOUT M3 MEHBINero KosamdectBa mudp. Ilo-
CMOTPHUM, OTKyAa B3aioch ducao 592. Ymcma or 1000 mo 9008 mmeroT B CBOEM
TEKCTOBOM IIPEJICTABJIEHUN 110 UeThIPe MU(PhI, 1 TAKUX UUCEJI JI€BATH; UNCJIa OT
10009 mo 99098 3ammchIBAIOTCs MATHIO I paMu KaxKj0e, U TaKUX 9uces]l y Hac
JIEBSIHOCTO; TIOCJIe/THEE YUCJI0 Hallell nocyepoBareibuoctr, 100099, npepcrapiieHo
IeCThIO udpaMu, U TAKOE IUCJI0 y HAc 0fiHO. KpoMe Toro, Kark1oe 9mucjio 3amca-
HO Ha OTJEJIbHON CTPOKE, & CTPOKHU, KAK MBI 3HAEM, PA3JIE/I€Hbl CUMBOAOM NEPECO-
da cmpoku (cumBo ¢ KozoM 10); TOCKOJIBKY YHCEsT BCErO CTO, CUMBOJIOB [IEPEBOJIA
CTPOKH TOXKE CTO — TOCJIE KAyKJIOr0 Yuc/a (B TOM YUC/IEe U [OCJIe TOCJIeIHEro; BO-
00IIIe CINTAETCS, YTO KOPPEKTHBIN TEKCTOBBIHN (ailsl JOIKeH 3aKaHIIBAThCA KOP-
PEKTHOI CTPOKOIA, T. €. TIOCJIETHUM CHUMBOJIOM B HEM JIOJI?KEH OBITH KaK Pa3 CUMBOJI

131y dailuel Bbl HalAGTe B apxXuUBe IPUMEPOB K STOH KHUre; ImporpaMMbl Ha Ilackase st
UX co3maHuda OyLyT npuBeJeHbl B §2.9.
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nepesojia cpokn). Miroro umeem 4-9+5-90+6-14100 = 364450+ 6+ 100 = 592,
YTO MBI U YBUJIEJIM B Bbljade KOMaHIbI 1s -1.
IIpu sToMm haiiy numbers.txt MOKHO BBIIATL Ha [I€YATh, HAIIPHIMED:

avst@host:~/work$ cat numbers.txt
1000
2001
3002
4003
5004

98097

99098

100099
avst@host:~/work$

Ero Takxke MOKHO OTKPBITH B JIIOOOM TEKCTOBOM PEIAKTOPE — €CJIU 3TO CHEIaTh,
MBI YBUJIIM BCE Te YK€ CTO YHUCeJI, TOUHee, UX JeCATUIHOe IIPEeJICTaBIeHNEe, U CMO-
JKEM IIpU KeJIaHWW BHECTW M3MeHeHUs. VIHade roBops, moui mooicem pabomamos ¢
patinom numbers. tTt, NPUMEHAL HAWL 00BLUHBIE CPEACTNEA PABOMDBL C MEKCTNOM.

Nuoe neno — dair numbers.bin. [lpu nonbiTke BbIIATH €r0 HA MEYATH MBI
YBHUJIMM OTKPOBEHHYIO OeTuOep1y, 4TO-TO BPOJE TaKOIo:

avst@host:~/work$ cat numbers.bin

Xa.

éu~GO#’+K.T2.6. :>xBaFJJ3NRVHYB] 0a . ei{mdqMuby}sam. “gP9.".
.T.mEd. . . .1jTSK<0%CcBB3HuuB . SUHMPVX?3 (Y3I[x1. pY ! B%+)
0®408.<.@DsH\LEP.TX\U_pc.g.kovs_wH{lavst@host:~/work$

— MIPUYEM HaM €IMI€ MOBE3ET, €CJIM HAIll TEPMUHAJ He IIPUJIET B HET'OJIHOCTD, CJIy-
JaiiHO MOJIyYnB cpesin Beeil 3Toil 6enbep bl yIIpaB/IsdIoNiie OC/Ie/I0BaATeIbHOCTH,
IepenporpaMMUPYIOIINe ero moBefienre. BrpoueM, MPUBECTH TEPMUHAT B TyB-
CTBO MOXKHO B Jit000# MOMEHT KOMaH/I0if reset. Tak min mHave, Mbl BUIUM, 9TO
numbers.bin He mpegHA3HAYEH I Y€JIOBEKA; TO YK€ CaMOe MOXKHO CKa3aThb PO
JII0001 baiiy, He SBIAIOMIIIACA TEKCTOBBIM.

Kak ycrpoen daitnn numbers.bin, HaM IOMOXKET JIydIlle MOHATH IIPOrpaMMa
hexdump, KOTOpas MO3BOJIET BBIBECTH Ha Ile4aTh 3HAYEHU: OANTOB 3aJaHHO-
ro daitna (B [IECTHAIIATEPUIHON HOTAIUN), & IPH yKA3AHUU JIONOJHUTETHHOTO
KJIounka -C IMoKa3aTh eIé U COOTBETCTBYIOMME OafiTaM CUMBOJIBI — TOYHEE, Te
U3 HUX, KOTOPbIE MOYXKHO OTOOPA3UTh Ha dKPaHe.

avst@host:~/work$ hexdump -C numbers.bin

00000000 €8 03 00 00 d1 07 00 00 ba Ob 00 00 a3 Of 00 00 [X...a....... é...|
00000010 8c 13 00 00 75 17 00 00 5e 1b 00 00 47 1f 00 00 |....u...”...G...|
00000020 30 23 00 00 19 27 00 00 02 2b 00 00 eb 2e 00 00 |O#...’...+..K...|
00000030 d4 32 00 00 bd 36 00 00 a6 3a 00 00 8f 3e 00 00 |T2...6...:...>..]

|

00000040 78 42 00 00 61 46 00 00 4a 4a 00 00 33 4e 00 00 |xB..aF..JJ..3N.
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[

00000170 a4 6b 01 00 84 6f 01 00 76 73 01 00 5f 77 01 00 |.k...o..vs.._w..|
00000180 48 7b 01 00 31 7f 01 00 1a 83 01 00 03 87 01 00 |H{..1...........
00000190

avst@host:~/work$

Cawmast J1eBast KOJIOHKA 37IeCh — 3TO adpeca, TO eCTh ITOPSIAKOBLIE HOMepa 6afiToB OT
nagasia aitia; oun uayT ¢ uarepsagoM 1015, TOCKOJBKY KaKas CTPOKA COIEp-
JKUT n300parkKeHue MeCTHAANATH OUepeIubix OaiiTos. Jlaibiine wayT, cOOCTBEHHO,
caMu OafiThI, a B KOJIOHKE CIIPaBa — CHUMBOJIBI, KOIBI KOTOPBIX COIEPIKATCST B COOT-
BETCTBYIOIUX GaiTax (MIu TOYKA, eCJI CUMBOJI 0TOOPa3uTh Heib3s). [locmoTpes
B 9Ty KOJIOHKY, MBI YBUUM YK€ 3HAKOMYIO HaM Oesinbepy.

Bepnysimch K cogepKuMoMy 06aidTOB, BCIOMHUM, YTO YUC/IA Y HAC IO YCJIO-
BHUIO 33184, BO-IIEPBBIX, YEeTLIPEXOANTHBIE, M, BO-BTOPBIX, HAIl KOMIILIOTED OT-
HocuTCcsa K Kjaccy little-endian, To ecThb Maamuit 6aiT 9HCIa UOAET TEPBLIM.
Bzsap mepBble uernhipe OaifTa m3 Hammero gamma, Mbl BuanMm €8 03 00 00; mepe-
CTaBUB UX B 00OpaTHOM mOpsiake, moaydaem 000003e8; mepeBo/ist U3 IMIECTHA A~
TEPUYHOI CHCTEMBI B JIECTUIHYIO, MMeeM (¢ yuéToM Toro, uro E oboszHauaer 14):
3162 +14-16" +8-16° = 768 + 224 + 8 = 1000, 510 U €cThb, KAK MbI IIOM-
HUM, IIEPBOE YHCJIO, 3anucannoe B daitn. Ha Bcakuit ciaydaii mpomenaeM TO ke
caMoe JUUIsT TIOCJEeJHUX JeThIpEX OaiiToB Hamrero jamma: 03 87 01 00; mepecra-
BUB 1X, mojydaem 0001870315 = 1-16* +8-162 4716240 16! +3-16° =
65536 + 8 - 4096 + 7 - 256 + 3 = 100099; KaK BUJINM, BCE CXOJIUTCS.

st ToTHOTHI KapTUHBI IpUMeHUM hexdump K TeKCTOBOMY dailiy:

avst@host:~/work$ hexdump -C numbers.txt

00000000 31 30 30 30 Oa 32 30 30 31 0a 33 30 30 32 0a 34 |1000.2001.3002.4|
00000010 30 30 33 0a 35 30 30 34 Oa 36 30 30 35 Oa 37 30 |003.5004.6005.70]
00000020 30 36 0Oa 38 30 30 37 O0a 39 30 30 38 0a 31 30 30 |06.8007.9008.100]|
00000030 30 39 0Oa 31 31 30 31 30 0Oa 31 32 30 31 31 0a 31 [09.11010.12011.1]
00000040 33 30 31 32 0a 31 34 30 31 33 0Oa 31 35 30 31 34 |3012.14013.15014|

[

00000230 Oa 39 36 30 39 35 0a 39 37 30 39 36 0a 39 38 30 |.96095.97096.980|
00000240 39 37 Oa 39 39 30 39 38 0Oa 31 30 30 30 39 39 0a |97.99098.100099. |
00000250

avst@host:~/work$

B mpaBoii KOJIOHKE HaXOOUTCS BIOJHE UYUTAEMBIA TEKCT, YTO U IIOHSTHO, BEIb
daiin Kak pa3 TEKCTOBBII; TOYKAMU 3/IeCh ITpOrpaMma hexdump Oblia BBIHY K IeHa
3aMEeHHUTb TOJIBKO CHMBOJIBI IIEPeBoa CTPoKH. IIpocMarpuBast 3HavMeHUsT H6AHTOB,
HAaYnHAs C HepBoro, Mbl BuiuM 31y (mecarmanoe 49) — ASCII-kox mudpsr 1,
sareM Tpu pasa 3016 — ASCII-koz Hyis1, norom 0Ajg (ecsituanoe 10) — 910 Kak
pa3 CUMBOJI TIepeBOJla CTPOKH, M TaK JiaJjee.

Taxkoe npejcrapaeHue ya00HO JIjIsI Y€I0BEKa, HO IIporpaMMaM paboTaTh ¢ HUM
TpyaHee; I IPOBEICHUsI KAKUX Obl TO HU OBLLIO BLIYUC/ICHUN YUCIA IPUXOIUTC
[IEPEBOUTL B TO IPENCTABJIEHNE, ¢ KOTOPBIM MOXKET CIPABUTHLCH IEHTPAIbHBII
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nporeccop. Koneuno, Takoe npeobpazoBanue, KaK Mbl YBUIUM IIO3JIHEE, BBIIIOJI-
HATH COBCEM HE TPYJHO, IIPOCTO O HEM HEODOXOJUMO IMOMHHUTH U, KOHEIHO XK€,
IIOHUMAaTh, 4YTO, KOIJla ¥ B KAaKOM BHJIE Yy HAC IIPEJICTABJIEHO.

1.4.7. MamuHHBIN KO, KOMIINJISITOPbI U NHTEPIPETATOPHI

Kak mbI y2Kxe roBopmin, IpaKTUIECKU BCE COBPEMEHHBIC ITU(MDPOBLIE BHIYUUCIIN-
TeJbHBbIE MAIUHBI PAOOTAIOT IO OHOMY U TOMY 2Ke IPUHITUITY. BhraucanreabHoe
YCTPOiiCTBO (COBCTBEHHO CaM KOMIIBIOTEDP) COCTOUT U3 UEHMPAABLHOZ20 NPOUEC-
copa, onepamusHoli namamu u nepugdepulinvir ycmpoticma. B Gobima-
CTBe CJIyYaeB BCE 3TU KOMIIOHEHTHI MOJIKJ/IIOYAIOTCH K obuseti wuHe.

OrmepaTnBHas MaMsTh COCTOUT U3 OJIMHAKOBBIX AYEEK NAMAMU, KaXKIAsd U3
KOTOPBIX UMEET CBOI yHUKAJIbHBI HOMED, Ha3bIBAEMbIl adpecom. fdeiika comep-
JKUT HECKOJIBKO (qame BCErO — BoceMb) JIBOMYHBIX Pa3psJIoB, KaxKJbIi U3 KOTO-
PBIX MOXKET HAXOIUTLCS B OJHOM U3 JIBYX COCTOsIHUI, OOBIYHO 0003HAYMAEMBIX KAK
«HOJIb» U <«eJUHUITa». 9TO IIO3BOJISIET sTIeliKe KakK €IMHOMY IeJIOMY HaXOJIUTbCHA
B omHOM U3 2" COCTOAHUM, TJie n — KOJMYECTBO Pa3PsA/IOB B d4eiiKe; Tak, €CIu
Pa3psI0B BOCEMb, TO BO3MOYKHBIX COCTOsHUIT sueiiku 6yaer 28 = 256, win, nnade
TOBOPS, sT9eiiKa MOXKET «IIOMHUTh» ducyio or 0 g0 255.

B 1ierTpasbHOM IIpolieccope uMeeTcss HEKOTOPOe KOJIMYECTBO PE2UCTMPO8 —
CXeM, HAIIOMUHAIONINX A9eHKU [MaMsTH; IIOCKOJbKY PErUCTPbI HAXOJSTCS HEIOo-
CPEJICTBEHHO B IIPOIECCOPE, OHU PAOOTAIOT OY€Hb OBICTPO, HO UX KOJUIECTBO Or'pa-
HUYEHO, TaK UTO UCIIOJb30BaTh PErUCTPHI CJIEIYeT JJIsd XPAHEHHUs caMOil HeoOXo-
aumoit mudopmaruu. IIporeccop ob/amaeT crnocoOHOCTHIO KONUPOBATL JaHHDLIE
U3 OIEPATUBHON MaMATU B PETUCTPHI U OOPATHO, MPOU3BOIUTDL HAJ, COACPKUMBIM
peructpoB apudMeTUUecKue U JIPyTrue Olepallii; B HEKOTOPBIX CJIyUasX Olepa-
MU MOXKHO MPOU3BOJIUTH U HEMOCPEICTBEHHO C JIAHHBIMU B gvUefiKaxX ITaMsTH, He
KOIIIPYs UX COJEPIKUMOE B PETHCTPHITZ.

KonunyecrBo mndopMalium, KOTOpoe MOXKET 00paboTaTh IMPOIECCOp B OJMH
npuéM (3a o/[Hy KOMaH/LY ), HA3bIBACTCH MAWUHHBLM CA080M. Pazmep 6oJIbImH-
CTBa PErUCTPOB B TOYHOCTH PABEH MAIIMHHOMY CJIOBY. B COBpEMEHHBIX CHCTEMax
MaIlIMHHOE CJIOBO, KAaK IPABUJIO, OOJIbIIlE, YeM sueiika HaMATH; TaK, MAIIUHHOE
cJ10BO Tiporteccopa Pentium cocrasisier 32 6uTa, TO €CTh COOTBETCTBYET YETHIPEM
BOCbMI/I6I/ITOBI)IM sTyefikaM HaMaTH.

Kak mbl yxke 3nHaem (cm.§1.1.3, cTp.62), nporpamma 3aluchiBaeTcss B Olle-
PATHUBHYIO HAMSTh B BUJE MU(MPOBBIX KOJ0B, 0DO3HAYAIONINX TE€ WJIM UHBIE OIle-
palym, a CIenuajbHbIl PErUCTP MPOIECCOoPa, KOTOPBIN HA3BIBACTCH CHEMUUKOM
Komamd (aHriL. program counter) win ykadameanem uHcmpyruyuy (instruction

42Hajmame mimm 0TCYTCTBHE TAKOH BOSMOMKHOCTH 3aBHCHT OT KOHKPETHOIO IPOIECCOpa; TaK,
mporteccopbl Pentium MOryT, MuHysI perucTpbl, TpubOaBUTH 3aJJAHHOE YHUCTIO K COIEPKUMOMY
3aJIaHHOM STYefKU IMaMSTH U IIPOU3BECTH HEKOTODPBIE JIPYTHE OIIEPAINHU, TOr/Ia KaK IPOIEeCCOPHI
SPARC, npumenssiecs B KoMnbioTepax dpupmbl Sun Microsystems, ymesnn ToJIbKO KOIMPOBATH
COZIEP>KUMOE STIEHKU MMAMSITH B PETUCTP WU, HA0OOPOT, COMEP:KUMOE PETUCTPA B STIEHKY TAMSITH,
HO HUKAKWX JIDYTHX Ollepanyii HaJ SYefiKaMy [TaMATHA BBIIOJIHATbL HE MOTJIH.
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pointer), ONpeesseT, n3 KAKOro MecTa MaMsTU HY’KHO B3STh KOJ| OYEPEeJIHON KO-
MaH bl [Iporeccop BHITIOIHSET YUuka 00pabomKry KomMaHd — TO €CTb U3BJIEKAET
U3 MaMSATHA KOJI OYePEIHON KOMAaH/IbI, YBEJIUINBACT CUETINK KOMAH/I, Jenudpy-
€T U3BJICYEHHDII KOJ, UCIOJIHAET IIPe/IIINCaHHbIe JIefICTBUsA, CHOBA M3BJIEKAET U3
aMsATHA OYePETHYI0 KOMAH/LY, U TaK J10 OECKOHEYHOCTH.

[IpejicraBiienne nmporpaMMbl, COCTOSINEE U3 KOJOB MAIUHHBIX KOMAH/[ U, KaK
CJIEJICTBHUE, <«IIOHSATHOE» IEeHTPAJILHOMY IIPOIECCOPY, Ha3bIBAETCS MAULUHHDBIM
xodom. IIporieccop Jjierko MoxKeT JiemndpoBaTh TaKue KOJAbI KOMaH, HO 4eJIOBe-
Ky X 3allOMHUTH OY€Hb TPY/HO, TEM 60ﬂee Y9TO BO MHOI'uX CJIy4dadX HY2KHOE€ YUCJIO
IIPUXOJIUTCS 6bIYUCAAMD, TIOJICTABIISAS B ONPEIEJIEHHBIE MECTa KOJOBbIE IEIIOYKHN
JBOUYHBIX OuTOB. BoT, Hampumep, jBa OaliTa, 3alicbiBacMble B IIIECTHAIATE-
putHOil cucreMe Kak 01 D8 (cooTBeTcTBYIOIMINE JleCATHYIHbIE 3HadeHusT — 1, 216),
0603HATAIOT Ha IIporeccopax Pentium koMaHIy «B3ATb YnCI0 U3 perucrpa EAX,
npubaBUTh K HEMY YHC/IO U3 perucrpa EBX, pe3ysbTar C/I0XKEeHUS MOMECTUTH 00-
parao B peructp EAX». BanomMuuTh jaBa yncia 01 D8 HEC/I0XKHO, HO BeJb Pa3HbLIX
KOMAaHI Ha Iporeccope Pentium — HECKOJIBbKO COTEH, Ja K TOMY 2Ke 3/eCh caMa
KOMaH/Ia — TOJIBKO 1epBblii GaiiT (01), a Bropoit (D8) HaM MPUAETCS BBIYUCIATD
B yMe, BCHOMHUB (I/IJH/I y3HaB U3 CnpaBOqHHKa), YTO MJIAJIINNE TPU OUTa B 9TOM
GaiiTe 0603HAYAIOT MEPBBIil peructp (mepBoe cjaaraemMoe, a TakxkKe U MeCTo, KyJa
cJleJlyeT 3aliCaTh Pe3yJIbTar), CJeyliue Tpu oura 0603HAYAIOT BTOPOH PErucTp,
a caMble cTapIue 1Ba OuTa 3/1eChb JOJKHBI ObITh PABHBI €JIUHUIIAM, IYTO O3HAYAET,
410 06a OlepaH/a SBJSIOTCS perucTpaMu. 3Hasi (HJIH, OSTh Ke, MOJICMOTPEB B
cripaBovHMKe), 9T0 HOMep peructpa EAX — 0, a HOMep peructpa EBX — 3, MbI Te-
epb MOYKEM 3allncaTh JBOMIHOE IpejcTaBieHne namero 6aiira: 11 011 000 (mpo-
6esIbl BCTABIICHBI JIsT HATVISTHOCTH), YTO U Ja6T B JleCATHUIHO 3amucu 216, a B
MIEeCTHA/IIATEPUIHON — nCKoMOe D8.

Ecnu nam motpebyeTcss OCBEXKUTDH B ITaMATH KYCOUYEK HAIIeH ITPOrpaMMbl, Ha-
MMUCAHHBIN J[Ba JIHS HAa3aJ, TO YTOObI €ro MpPOYUTaTh, HAM MPUIAETCI BPYIHYIO
pacKIaIbIBaTh 6ANTHI Ha COCTABJISIIONINE UX OUTHI U, CBEPSISACH CO CIIPABOTHUKOM,
BCIIOMUHATDL, YTO 2Ke KaKas KOMaHJa JejaeT. Fcam mporpaMMucTa 3aCTaBUTh CO-
CTaBJISATH IPOIPAMMBI BOT TAKUM BOT CIIOCOOOM, HUYETrO [IOJIE3HOTO OH He HAITUIIET
3a BCIO CBOIO KH3Hb, BEJb B JIIOOOM, Jaxke camMoil HeOOJIBINON, HO MPaKTHIECKN
[IPUMEHUMON IIPOrpaMMe TaKUX KOMaHJ Oy/IleT HECKOJbKO THICAY, Hy & CaMble
0OJIBIIIE TIPOIPAMMBI COCTOSIT U3 0ECAMKOE MUANMUOHOE MAITHHHBIX KOMaH].

[Ipu pabore ¢ sA3bIKAMU TPOrPAMMHUPOBAHUS BBICOKOI'O YPOBHSI, TAKUMHU KakK
[Tackaab, Cu, Jlucu u ap., TpOrpaMMUCTY IIPEJOCTABJISIETCS BO3MOXKHOCTH Ha-
IMCaTh MPOrPAaMMY B BHJE, MOHATHOM U YIAOOHOM I J€JIOBEKA, a He JJIs IeH-
TpaJIbHOrO IpoIeccopa. [Iporeccop Takyio mporpaMMy BBIIOJHUTD Y2Ke HE MOXKET,
U 9TOOBI BCE-TAKM 3aCTABUTH WCIIOJHUTHCS ITPOrPAMMY, HAIMCAHHYIO HA S3BIKE
BBICOKOT'O YPOBHSI, IIPUXOJIUTCS TPUOETHYTHh K OJTHOMY M3 JIByX BO3MOXKHBIX CIIO-
cobOOB MPAHCAAYUY TTPOTPAMMBI. DTU JIBa CIIOCODA HABBIBAIOTCH KOMNUAAUUET W
unmepnpemayued.

B nepBom ciiyuae npuMeHSIOT KOMNUAAIMOP — IIPOrPAMMY, IPUHUMAIOILYIO
Ha BXOJ TEKCT IIpOorpaMMbl Ha A3bIKE HNPOI'PaMMHPOBaHNsA BBICOKOT'O YPOBHIA U
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BBLIAIONLYIO SKBHBAJICHTHBIH MammHHbH Ko, Hampumep, B coeayiomeil actu
KHHUI'H MBI Gy/IeM 1ucaTh nporpamMMbl Ha [lackase; Habpas TeKCT mporpamMMbl (Tak
HA3BIBAEMBIIl UCTOOHBIT MeKCm) U COXPAHUB ero B (daiisie, Mbl 6yjeM 3aIyCKaTh
xomnuasmop Ilackairs, KOTOPBI, MIPOYNTAB TEKCT HAIIEH ITPOrpaMMbl, JUOO BbI-
JacT cooDIIeHnst 06 ommbKax, U060, eCaIn IporpaMMa HAIINCAHA B COOTBETCTBUH C
npaBuaamMu s3bika [lackaib, co3macT e€ SKBUBAJEHT B BUJE HCIOJIHSIEMOTO daii-
Jla, B KOTOPOM OyJeT HaXOJIUThCsl MAIIMHHBIN KOJ HAIEH IPOrpaMMbl. 3alycKast
HAIILy TPOTPAMMY, MbI IOTPEOYEM OT OIEPAIMOHHON CUCTEMBI 3arPy3UTh 9TOT Ma-
IMAHHBINA KOJ B OIIEPATUBHYIO aMATh U IE€PEJIATh €My YIIPaBJIEHUE, B PE3YJIbTaTe
YEero MPOIECCOp BBIMIOJHUT T€ JeHCTBUsI, KOTOPbIE MBI OIUCAJIM B BUJE TEKCTa Ha
sa3bike [lackasib.

Cremyer og9epKHYTh, 9TO KOMIIHJISITOP — 3TO TOXKE IIPOrpaMMa, HAIIUCAHHAS
Ha KAKOM-TO A3bIKE IIPOTPAMMUPOBAHN; B YACTHOCTH, HAIII KOMIHIATOp [lackas
caM, KaK 9TO HU CTpaHHO, HammcaH Ha l[lackaje, a JyIg KOMIMIAIIME KaXKIOM
CJIEIIONIEl BEPCUH €r0 CO3AaTe N UCIOIB3YIOT IIPEIbIAYIINYI0 BEPCUIO CBOETO Ke
KOMITUJIATOPA.

Bropoit criocob wucmosiHeHusT MporpaMM, HAIUCAHHBIX HA S3bIKAX BBICOKOI'O
YPOBHSI, Ha3bIBaeTCst uHmepnpemayued. [IporpaMMa-wHTEPIIpETATOD 3arpyKaeT
13 YKa3aHHOrO el (paiiia MCXOMHBIA TEKCT IPOrPaMMbl ¥ BBIIOJIHSIET IPEIIICaH-
HbIE 9THM TEKCTOM JIEHCTBHSI IIar 3a IIaroM, HUYero HUKy/1a, BooOIe TOBOpsi, He
repeBoist. CoBpeMeHHbIE MHTEPIIPETATOPHI OOBIYHO JIJIsT YAOOCTBA M yBEJIMIEHUST
CKOPOCTH pabOThI CO3/IAIOT KAKOE-TO CBOE BHyTPEHHEe IIPEICTABICHNE BbIIOTHSIE-
MOl TIPOTPAMMBI, HO C MaIlIUHHBIM KOJIOM TAaKOe IPeICTABIeHNE HE NMEET HUIEro
o0I111Eer0.

3/lecb CTOUT CJIeJaTh BaykHOe 3aMedaHue. V3 OJHOrO IMKOJIBHOIO YyUeOHMKA
B JIPYTOil KOUyeT COBepIIeHHO OpenioBast ¢ppasa, 9TO sIKOOBI HHTEPIIPETATOD ne-
PEBOUN, NPOZPAMMY 8 MAWUHHBLT K00 NOWA20B0 U MYM HCe IMOM K00 66N~
Haem. Ecaum BaM 9T0-TO 10700HOE TOBOPUJIN UJIM BBl CAMHU TAaKOE MPOYUTAJU B
KaKON-HUOYIb OYepe/HOI He TOMU KeM HAIlMCAHHON KHUXKKE (IIyCThb JIazKe MMe-
fomeii rpud MUHHCTEPCTBA 00pa30BaHusi, ObIBAET U TAKOe) — He BepbTe, Bac B
ouepenHoil pa3 ooManbiBaioT! Takast TEXHUKA BBHIIOJHEHUS B IPUHIUIE BO3MOXKHA,
n naxke umeer naspanne — JIT-komnuasuyus (abopesuarypa JIT obpazosana
OT AHIVIMHACKUX CJIOB just in time), HO OHA CPDABHUTEIBHO CJIOKHA B DEAI3AIIN;
HaIpUMep, IIPU STOM IPUXOANUTCS OOXOINTH OTPAHUUIEHSI, HAJTOYKEHHbBIE OIIePAaIl-
OHHO! CHCTEMOH, KOTOpas, €CJIU He NPEeAIPUHATDH CIeIaJbHBIX Mep, He II03BO-
JIdEeT HN4Yero 3alluChbiBaThb B O6JIaCTI/I HaMATH, XpaHdJgIue MAaIITHHBII KOJI BBIIIOJI-
HsIEMO#l TPOrpaMMBbI, a Ha Te 00JIACTH MAMSITH, COJIEPKUMOE KOTOPBIX IIPOrpaMmMa
MOZKET M3MEHsITh, He II03BOJISIeT MepejiaTh ylpaBjeHue (TO eCTh BBIIOJHHUTH UX
coJlepKUMOe KaK HabOp MAIIMHHBIX KOMaH). V13-3a BOSHUKAIOIIUX TEXHUYECKIX
npobsiem JIT-KOMITHIISIIIUST TPUMEHSIETCST HE TaK JacTO; MEXKJIy HPOTIUM, MHOTHE
IIPOrPAMMKCTBI BOODIIE HE CYUTAIOT ITOT BAPUAHT WCIIOJHEHHS MPOTPAMM UH-

43B006H18 TOBOPs, KOMIIMJIATOP — 3TO IIporpaMMa, IepeBoAdAIas IIPOrPaMMBbI C OJTHOTO A3bIKa
Ha JApYyroi; mepeBol Ha A3BIK MAIIIMHHOIO KOJa — ITO JIMIIbL YACTHBIA CJIydail, XOTs U OYeHb
BaKHBIN.
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mepnpemayuet. OOBITHOMY UHTEPIIPETATOPY BOBCE HE 00SI3aTE/IbHO TaK M3BOPA-
YUBATHCs, YTOOBI MCIIOJHUTH HAIY MPOrpaMMy, BeJb OH CaM IO cebe SBJISIeTCS
npo2pammoti 1 MOYKET IMPOCTO BLIMTOJIHUTDL HYXKHBIE JIEHCTBUS, HUKYAA, HA B Ka-
KO#l KOJT MX He TIePeBOJIA; TAKON MHTEPIPETATOP CO3MATh B JIECATKH pa3 IPOIIE,
geM JIT-komnuasgaTop, nepeBosniuit pparMeHTs TPOrpaMMbl B MAITUHHBINA KO/T
BO BpeMs e€ ucnoJineHusi. 1OT CTpPaHHBIN Ye/I0BEK, KOTOPBIN [IEPBBIM BCTABUJI B
yuebHuK (hpasy Mpo IOIIAroBbIi MepeBo, B MAIUHHbBIA KO ¢ HEME/JIEHHBIM HC-
IIoJIHeHueM, caM, O9€BH/IHO, HUKOI'/ITa HUKaKHX IIPpOT'paMM He ITHhcCaJl, nHadYe TaKasl
naes IMpoCcTo HE IIPUIIIa 6I)I €My B I'OJIOBY.

C oJHUM MHTEPIPETATOPOM MBI yIKE CTAJKUBAJIHUCH: 9TO KOMAHOHVIT UHMED-
npemamop, oopadaTHIBAKOIINN KOMaH/bI, KOTOPble Mbl HAOUPaeM B KOMAaHIHOU
crpoke. Kak mbr Busiesin B §1.2.15, Ha sI3bIKE 3TOr0 MHTEPIIPETATOPA, KOTOPBII
nasbiBaeTcsd Bourne Shell, MoxkHO nucarh BIOJIHE HacTOsNINE IporpaMMbl. Jpy-
IU€e WHTEPIPETATOPBI MblI IIOKA PACCMATPUBATH HE OyJEM, OTJIOXKUB 3HAKOMCTBO
C HUMH JI0 TPETHETO TOMA; HO BOODIIE UHTEPIIPETUPYEMOE UCIIOJIHEHNE XapaKTep-
HO JIJI IAPOKOTO KPYTa sI3bIKOB IIPOrpaMMupoBanusi, Takux Kax [lep., [Taiiromn,
Py6u, Jlucn n MHOrUX Apyrux.

NuTepecHo 3aMeTUTh, UTO B HAIIIE BPEMSI TPAHUITHI MEXK Ty KOMITUJISIIIACH U UH-
TepIpeTaIueii MOCTEeIeHHO Pa3MbIBAIOTCs. MHOrMe KOMITMISATOPHI IEPEBOIAT IIPO-
rpamMMy He B MAITUHHBIN KO, & B HEKOE ITPOMEXKYTOUHOE IIPEJICTABJICHUE, OOBITHO
Ha3bIBaeMoOe «0aiiT-KOIOM» ; UMEHHO TaK paboTalT KOMIUJISTOPHI 3bIKOB J[xkaBa
(Java) u C#. Bo MHOrEX C/Iydasx KOMIMISTOPBI HOPOXKIAIOT TAKON KOJI, KOTOPBIii
y2Ke BO BpeMsI UCIOJHEHNs TPOU3BOAUT MHTEPIPETAIINIO KAKONW-TO JaCTH IIpOoMe-
JKYTOYHOTO TIPEJICTaBIeHus TporpaMMbl. C Apyroit CTOPOHBI, WHTEPIPETATOPHI
C TIeJIBIO TOBBIMIEHUsT 3(PPEKTUBHOCTU PAbOTBI MONMCE NEPESOIAM NPOPAMMY 6
NPOMENCYMOUN0E Npedcmasaenue, KOTOPOE, TPaB/Ia, 3aTeM BLITOMHSIIOT camu. Cy-
IECTBYIOT KOMIIUJISITOPBI, BPoJie Obl CO3IAI0IINe OTACIbHBIN UCIIOTHIEMBbIi (haii,
HO TIPU BHUMATEJILHOM PaCCMOTPEHHUH 3TOro (hailjia oKa3bIBaeTCsl, ITO B HETO Iie-
JINKOM BKJIIOYEH WHTEPIIPETATOP BHYTPEHHETO ITPEICTABIEHUS IPOrPAMMBI ILITIOC
CaMO 3TO IPeJICTaBJICHUE.

Tak nan nHade, Ipu KOMIUJIUPYEMOM HCHOJTHEHUN YACTO UCIOJIB3YIOTCS 3JIe-
MEHTBI WHTEPIIPETAIINN, & PN WHTEPIPETUPYEMOM — SJIEMEHTH! KOMITHJISINN, 1
BCTa€T BOIPOC O TOM, TJe MeKJIy ITHUMHU JIBYMs IOJIXOJaMU ITPOBECTH T'DAHUILY
U CYIIECTBYET JiM Takas rpaHuiia Boobdire. Mbl pUCKHEM TPEIJIOKUTH JTOBOJIHHO
IIPOCTOM OTBET Ha 3TOT BOIIPOC, MO3BOJIAIONINNA B KaXKJOM KOHKPETHOM CJIydae
OIIPEJIEJIEHHO CKa3aTh, UMEET 3/I1eChb MECTO KOMIIMJINPYEMOe WJIM UHTEePIPETUpPye-
Moe ucnojuenre. IHTepnperaTop Bo BpeMs WUCIIOJIHEHUS WHTEPIIPETUPY-
€MOIi mMporpaMMbl CaM BBIHY2KJI€H HAXOAUTHCS B MaMSITHU, TOIJA KaK KOM-
MUJISATOP HY2KEH JIUIIb Ha dTalle KOMIWISIINN, & UCIOJHATHCS ITPOrPaMMa MOXKET
6e3 ero yuacrtusi. OTMETHM, YTO JAJIEKO HE BCE CIEIMAJUCTBI COTJIACHBI C TAKOM
TPaKTOBKOii (B wyacTHOCTH, ¢ TeM, 9T0 JIT-KOMOMISTOPHI CileyeT OTHOCHTH K
HHTEPIPETATOpaM, a He K KOMIMIATOpaM). Boobime BOIpoc 0 rpaHumax MKy
MHTepIpeTaneil 1 KOMIMISIIHEH TOCTATOYHO CJIOXKEH W TIHET 3a cODOH Iesblii
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nuIeiid MeTO0JIONMIECKUX TPODJIEM; B TPEThEM TOME HAIllell KHUTU MbI TIOCBATUM
9TOl POBIEMATHKE OTAECIBLHYIO 9aCTh JOBOJIBHO OOJILIITOTO 00bEMA.

[IporpaMMupoBaHme Ha SI3bIKAX BBHICOKOI'O YPOBHsSI YI00HO, HO, K COYKAJICHHIO,
He Bcerga mpuMeHuMO. [IpuanHbr MOTyT OBITH camble pas3Hble. Hampumep, sI3bIK
BBICOKOTO YPOBHSI MOXKET HE YUHUTBIBATH HEKOTOPBIE OCODEHHOCTH KOHKPETHOTO
IIPOIeccopa, JTUOO MPOrPAMMUCTA MOKET He YCTPAUBATh TOT KOHKPETHBIN CIIOCO0,
KOTOPBIM KOMIIWJISTOD peajiu3yeT Te WK WHble KOHCTPYKIIUA MCXOTHOTO S3bIKa, C
[IOMOIIILIO MAITUHHBIX KOJOB. B 3TUX CIydasix MPUXOIUTCH OTKA3ATHCS OT A3bIKA
BBICOKOT'O YPOBHSI U COCTABUTD [IPOTPAMMY B BUJIE KOHKDEMHOT NOCACIO8AMENDHO-
cmu MaWUHHLLE Komard. OJIHAKO, KaK MBI YK€ BUJEIU, COCTABJISTH IPOIPAMMY
HEIOCPEJICTBEHHO B MAIlIMHHBIX KOJIaX OYEHb M OYE€Hb CJIOXKHO. U 371ech Ha ITOMOIIb
[IPUXOJUT IIPOIpaMMa, Ha3blBaeMasi acCemMOAePOM.

Accembaep — 5TO YaCTHBIN CAydail KOMIIMISITOPA: IPOrpaMMa, ITPUHAMA-
IOIAsi Ha BXOJ TEKCT, COJAEPKAIINN YCIOBHBIE 0DO3HAYEHMS MAITMHHBIX KOMAH],
VIOOHBIE [T IeJIOBEKA, U IePEBOAAIIas 9T 0003HAUEHNS B TIOCJIEI0BATEIbHOCTD
COOTBETCTBYIOIIIX KOJIOB MAITMHHBIX KOMAHJI, IIOHATHBLIX IIporteccopy. B orimane
OT CaMUX MAIIMHHBIX KOMAH, UX yCJIOBHBIE ODO3HAUECHUs, HA3LIBAEMbIE TaKKe
MHEMOHUKAMU, 3aTIOMHUTH CPABHUTEILHO JIeTKo. Tak, KoMaH a U3 MPUBEICH-
HOI'O paHee IpUMepa, KOJ KOTOPOH, KaK Mbl C HEKOTOPBIM TPYJOM BBISICHIIIH,

pasen 01 D8, B yC/IOBHBIX obosnauennax*? BLIrIAIUT TAK:

add eax, ebx

3/ech HAM yIKe He HaJI0 3ay4UBATH YUCJOBON KOJ KOMAHJIBl U BBIUUCJISITH B yMe
0003HaYEeHUs OIEPAHJIOB, JIOCTATOYHO 3AIIOMHUTH, 9TO ¢JI0BOM add obo3HavYaeTcst
CJIOYKEeHUe, IPUYIEM B TAKHUX CJIyYasX BCEIJIa IePBBIM OCe 0003HAYEHU KOMAH[bI
CTOUT IIepBOe cjiaraeMoe (He 00s3aTeJILHO PErUuCTpP, 9TO MOXKeT ObITh U 06J1acTh
IaMsITH), BTOPBIM — BTOpOE cjiaraeMoe (310 MoxKeT ObITh U PErucrp, u obaacTb
[aMsITH, U IPOCTO YKCJIO), & PE3YJIbTAT BCEr/la 3aHOCUTCS HA MECTO [IEPBOIO CJla-
raeMoro. ¢I3bIK Takux yCJa0BHBIX 0603HAaUeHUl (MHEMOHUK) HA3BIBACTCS A3bIKOM
accembaepa.

[IporpamMmMupoBanue Ha S3bIKE acceMbIIepa KOPEHHBIM 00pa30M OTJIUYAETCS OT
POrPaAMMUPOBAHMS Ha SI3bIKAX BBICOKOTO YpPOBHs. Ha si3bIKe BBICOKOIO yPOBHS
(ma Tom ke [Tackasie) MbI 33/1aéM JIHIIL OOIINE yKA3aHWsI, & KOMIMISTOD BOJICH
caM BbIOMpATb, KAKUM HMMEHHO CIIOCOOOM WX UCIOJTHUTbL — HAIPUMED, KAKUMU
perucTpamMu U g9eKamMu HaMATH BOCIIOJIb30BATHCS JIJI XPAHEHUs [TPOMEXKYTOU-
HBIX PE3y/IbTaTOB, KAKOH IMPUMEHUTH AJITOPUTM JIjIs BBIIOJHEHUS KAKOH-HUOYIb
HETPUBHUAJIBHON HHCTPYKIUHU U T. 1. C [eJIBI0 ONITHUMU3AINN OBICTPOIEHCTBUST KOM-
IMUJIATOP MOZKET IIepeCTaBUThb MHCTPYKIIMU MeCTaMt, 3aMEHUTHb OJJHU Ha JAPyrue —
JIAIb OBl PE3yJIbTAT OCTaJjICsl HeM3MeHHbIM. B mporpaMmMe Ha s3bIKE acceM-
6Jiepa MbI COBEPIIIEHHO OJHO3HAYHO U HEJByCMbICJIEHHO YKAa3bIBaeM, U3

“37ech W Zallee HCIONB3YIOTCH YCJIOBHBbIE OBGO3HAYEHMsI, COOTBETCTBYIOIINE AacceMOiepy
NASM, eciu He ckazaHo nHOe; NOAPoOHO accembyiep NASM Gyzer paccMaTpuBaTLCA B TPEThEH
JacTH Halllell KHUT'H.
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KaKMX MAaIIMHHBIX KOMaH OyJeT COCTOSATh HaIllla IIporpaMma, m HHUKa-
KO cBOGO/IbI accembJiep (B OTJIMYME OT KOMIUJISITOPA SI3bIKA BHICOKOI'O
YPOBHSI) HE MMeeT.

B oranmume or MaIlIMHHBIX KOJOB, MHEMOHHMKH JIOCTYITHBI IJIsT 9eJIOBEKa, TO
€CTh MPOrPAMMIECT MOXKET paboTaTh ¢ MHEMOHUKAaMHU 0e3 0co00To Tpya, HO 9TO
He O3HAYAeT, 9TO IPOrPAMMUPOBATEH Ha sSI3bIKe acceMmbiiepa mpocro. lelicTtBue, Ha
OIIUCAHNE KOTOPOI'O MbI ObI IIOTPATUIN OJUH OIEPATOP T3bIKA BHICOKOI'O YPOBHSI,
MOXKET IMOTPeOOBATDL JIeCSTKa, €CJU He COTHU CTPOK Ha s3blke acceMbjepa, a B
HEKOTOPLBIX CJIydadX H 60.HI)H_I€. ILQ.HO TYyT B TOM, 9YTO KOMIMJIATOP sA3bIKa BbI-
COKOT'O YPOBHSI COJIEPKUT OOJIBITION HAOOP TOTOBBIX <«PEIENITOB» PEIICHUS YACTO
BOSHHMKAIOINX HEOOJIBINNX 3884 U [IPEJOCTABJISET BCE 3TU «PEIENThI» IIPOrpaM-
MHCTY B BHJE YIOOHBIX BBICOKOYPOBHEBBIX KOHCTPYKIIUI; acceMOjep »Ke HUYIero
TOAO00HOTO HE COIEPKUT, TAK 9TO B HAIIIEM PACIOPAKEHUH OKA3BIBAIOTCSI TOJIBKO
BO3MOKHOCTH ITPOIECCOPA.

WNuTepecto, 910 /1151 OMHOTO IPOIECCOPA MOYKET CYIIECTBOBATEH HECKOJIBKO Pa3-
HBIX acceMOsiepoB. Ha mepBBIit B3IV 9TO KarXKeTCsT CTPAHHBIM, BEIb HE MOXKET
2K€ OJIUH U TOT Ke IPOIeccop padoTaTh ¢ PA3HBIMU CHUCTEMaMU MAITUHHBIX KO-
JI0B (TaK HA3bIBAEMBIMU CUCTMEMAMU KOMaHO). B neiicTBuresbHOCTH HUYe-
'O CTPAHHOI'O 3JIeCh HET, JIOCTATOYHO BCIIOMHUTDL, YTO K€ TaKOe Ha CaMOM Jie-
je acceMbiiep. Cucrema KOMaH[I IIPOIECCOPa, pa3yMeeTcsl, He MOXKET M3MEHUTH-
cst (ecam TOJIBKO He B3dTh Apyroit mporeccop). OJHAKO JJist OJHUX U TeX Ke
KOMAaHJI MOXKHO IPHJIyMaTh pa3Hble 0003HAYEHUs ; TaK, yKe 3HAKOMas HaM KO-
ManIa add eax, ebx B 00O3HaUYEHUSX, IpejioKeHHbIX KoMmuanueit AT&T, Gymer
BRIVIAAETh KakK addl %ebx, %ieax — um MHEMOHHUKA Jpyras, U PErUCTPhI HE TaK
0003HAYEHBI, U OIEPAH/IbI HE B TOM IOPSIIKE, XOTs IOIYIaeMbIii MAITMHHBIA KO,
pazymeercsi, cTporo ToT ke camblit — 01 D8. Kpome Toro, nmpu mporpaMmmMupoBa-
HUUN Ha A3bIKE acceM6JIepa MDbI O6I)I‘1HO ImmieM He TOJIBKO MHEMOHUKU MaIlITMHHBIX
KOMAH/I, HO U JUPeKmuest, PEeJCTABISIONINE CODON MPSMbIe MPUKA3bl ACCEM-
baepy. Cremnyst TaKUM yKa3aHHUSIM, acceMOJIep MOXKeT 3ape3epBUPOBaTh IaMSITh,
00BbSIBUTH TY WM WHYIO METKY BHIMMON M3 JIPYyTUX MOJYJIe IIPOrpaMMbl, IIe-
peiTH K reHepanuu JIpyroii CeKIMU MPOrpaMMbl, BBIYUCIUTH (IIPSIMO BO BpEMsi
acceMOIMPOBaHMsi) KaKoe-HUOY/Ib BbIDarXKeHHE U Jlazke caM (ciefysi, pa3yMeercs,
HAIIM yKa3aHUsM) <«HANCATh» (hparMenT MporpaMMbl Ha s3bIKe acceMbiiepa,
KOTOPBI caMm ke moToM u obpaboraer. Habop Takmx AMPEKTUB, MOAIepPsKIBae-
MBIX acceMObJIepOM, TOXKe MOYKET OBbITh Pa3HbIM, KAK I10 BOZMOXKHOCTSM, TaK U II0
CHHTAKCHUCY.

[Tockosbky accembiiep — 3T0 He H0JI€e €M TporpaMMa, HAIIUCAHHAS BIIOJIHE
OOBIKHOBEHHBIMU IIPOTPAMMUCTAMU, HUKTO HE MeNIaeT JAPYTUM IPOrpaMMUCTaAM
HaIicaTh CBOIO IIporpaMMy-acceMbiep, 4TO dacTo u mnpoucxomur. Accembiep
NASM, xoTopblii paccMaTpuBaeTcss B Halleil KHUIe — 9TO OIUH U3 acceMbiie-
POB, CYIIECTBYIOMNX JJIsI IPOIteccopoB ceMmeticTBa 80x86; CyIIEeCTBYIOT U JApyrue
acceMOJIephbl I 9TUX ITPOIECCOPOB.
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A3pik 1lackaap 1 HagaJsIa
IIporpaMMUPOBaHU S

B sT0it wacTy KHUTE MBI ITOIPOOYEM II€pEdTH OT CJIOB K JIeJIy U HAyIUTh-
Csl a3aM HAIUCAHUSI KOMIIBIOTEPHBIX ITPOIPAMM, JIJIsi Yer0 HaM IOTPEeOYeTC s si3bIK
[Tackass. M3naganbao [Tackaab ObLT IpeyioXKeH mBeinapckuM yaénbiM Hukiay-
com Buprom B 1970 romy B KadecTBe si3blKa Jjis O0yUEHUS ITPOTPAMMUPOBAHUIO;
UM 2Ke OBbLI HAIlICaH CaMbIil mepBblii KomuuasaTop [lackass.

JI0OBOIbHO HEOXKHIAHHBIM JJIsT HAYMHAIOIMINX OKA3LIBAETCS YTBEPIKICHUE, ITO
B HaIllle BpeMsi HEBO3MOXKHO OJTHO3HAYHO OIPEIEJUTh, YTO 2Ke Takoe, COOCTBEH-
Ho, s3bIK [lackasb. [leso B ToM, 9To 3a jgecaruierus ucrtopun llackaas cambie
pa3HbIe JIIO/IN ¥ OPTraHU3aIMH CO3/IaBaJl CBOU COOCTBEHHBIE TPAHC/ISTOPHI 3TOTO
sI3BIKA U IIPU 9TOM BHOCHJIN B A3BIK PA3HOOOpa3HbIE PACIIMPEHUs] M U3MEHEHWSI;
TaKle BUIOU3MEHEHHDbIE BAPUAHTDLI SI3BIKA IIPOTPAMMUPOBAHUS OOBIYHO HA3LIBA-
0T duasexkmamu. K HbIHEITHEMY BpeMeHH MOHSITHE «s13bIK lackaaby HACTOJIb-
KO pa3MbITO, 9TO Bceraa Tpebyer yrouHeHuit. Kak nmcxomaHoe ompeeaeHne ga3blKa,
nannoe Buprom, Tak m CyIecTBYIOIUe CTaHAAPTHI [lacKajs oYeHb OrpaHmYICHbI
B CBOMX BO3MOXKHOCTSIX, U Ha HUX, COOCTBEHHO IOBOPS, JaBHO HUKTO HE OIVISIIbI-
BAETCH.

Peanuszanusi, KoTopyto MbI Oy1eM UCIIOJIB30BATH B KAUECTBE yIeOHOI0 MoCobUsl,
nasbiBaeTcs Free Pascal u orcuursiBaer cBoro ucropuio ¢ 1993 roza; eé aprop PJio-
puan [Tox Kmsmndus (Florian Paul Klampfl) magan paspaborky cobcrBeHHOrO
rommmigTopa [lackasiss B oTBeT Ha 3asBieHne (hpupMbl Bopiani o mpekpalieHnn
pasBuTusg JuHelikn KommuiasTopos Ilackans aius MS-DOS. B Hacrosiiiiee Bpemst
komnuisaTop Free Pascal moctymnen 1yist Bcex nHambosiee MOIMYJISPHBIX ONEPAUL-
OoHHBX cucmem, Briodas Linux u FreeBSD (a rak:ke Windows, Mac OS X,
0S/2, i0S; na MOMEHT HAITMCAHUSI STOW KHHUTH OBLIO 3asBJIEHO O CKOPOM IOSIB-
sennu nogiepkku st Android). Free Pascal nomuep:kuBaer cpasy HECKOIBKO
pasnunaHbiX auaiekTos [lackans (Ha BBIOOD MPOrpaMMUCTa) M BKJIIOYAET OIPOM-
HOE KOJIMYECTBO Pa3HOOOPA3HBIX BO3MOXKHOCTEH, MPUIIEAINNX U3 APYTUX BepCUii
[TackaJrs.
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Kak Hu cTpanHO, m3y4uaThb BCE 3TO paszHOoOOpa3we Mbl HE CTAHEM; HAIPOTUB,
HabOp BO3MOXKHOCTEH, KOTOPBIMU MbI CTAHEM I10JIb30BATHCS Ha IPOTIYKEHUN ITOMN
qacTh KHUTHU, OyIeT BecbMa orpanudeHubiM. /lesio B ToMm, uto Free Pascal unte-
pecyeT Hac He caM I10 cebe, He B Ka4ecTBe HHCTPYMEHTa, JjisI IPOgeCCHOHAIbHOIO
IPOrpaMMUPOBAHUs (XOTS OH M MOXKET BBICTYyIATh B KadeCTBE TAKOI'O HHCTPY-
MeHTa), & JINIb KaK y4ueOHoe mocobure, KOTOpPOe MO3BOJUT HAM OCBOMTH HAdYaJIa
U OCHOBHbBbIE NMPUEMBI MMIIEPATUBHOIO NPOrpaMMUpPOBaHudA. B majabHefiem Hac
OXKMJIAeT 3HAKOMCTBO ¢ st3bikamMu Cu u Cu-++, U TOJIXOMUTh K UX U3YyUIEHUIO YKe-
JIATEJILHO C y2Ke C(POPMUPOBAHHBIMH IIPEICTABICHUSIMA O CTPYKTYPHOM IIPOrpaM-
MWUPOBAHWH, PEKYPCUN, YKa3aTEIIX U JAPYTrUX 0A30BBIX BO3MOXKHOCTSIX, KOTOPBIE
HCIIOJIB3YIOTCA B KOMIIBIOTEPHDBIX IIPOT'PaMMax; HaCKaﬂb KaK pa3 4 IIO3BOJIUT HaM
BCE 3TO M3Y4NTh, HO Bech [lackasib (u Tem Gosee BoamoxkHocTH Free Pascal Bo
BCEM MX MHOTOOOpa3WM) Jijisi 9TOr0 HAM He MOTPEOYIOTCs.

IIpu xejtaHuy 9uTaTe/ b, HECCOMHEHHO, CMOXKET CAMOCTOSITEILHO JIOBECTH CBOE
snanne Kak Free Pascal, Tak n apyrux peasmsanmii [lackass g0 a10060ro ypoBHS,
KaKOI'0 IIOXKeJIaeT, BOCIIOJIb30BaBIINCh JIUTEPATyPO U APpYTUMUA MaTepuajaMu, B
n300M/IMH TIpeIcTaBAeHHbIMEA B VIHTepHEeTe; OIHAKO BIIOJIHE BO3MOXKHO, ITO IIOCJIe
3HAKOMCTBa C JAPYI'MMU A3bIKaMU IIPOrPaMMUPOBaHUA HCIIOJIB30BATH B Ka1eCTBE
poeccuoHaIbHOTO MHCTPYMeHTa nMeHHO [lackasb auraTesiio y2Ke He 3aX09eTCsl.
Tax nmm nHAYE, BOIPOC O BBIOOPE MPOdreCCHOHATBHOIO HHCTPYMEHTa — IIOKa, 9TO
neso OymyIero.

3atady, CTOAILYIO IIepe] HAMK ceiigac, MOXKHO cOPMYJIMPOBATh OJHON dpa-
3011: MBI Ha caMOM JleJjie u3yvaeM He llackasib, a npoepammuposarue Kak TaKOBOE,
[Tackasb ke nHTEpECyeT HAC JIMIIb KaK UJIIOCTpaIlus, He 6oJjiee TOro.

2.1. IlepBble porpaMmbI

Hanomuum jj1g HavYasa KOe-4To U3 TOrO, 9TO yKe 00CYKJAJI0CH BO BBOJIHOM
JaCTHU. KOMHBIOTep — TO4YHee, ero L[eHTpaJIbeIfI IPOoIEeccop — MOZKeT BBIIIOJIHATDH
IpOTrpaMMy, PEJCTABJICHHYIO B MAIIMHHOM KOJE, HO JIJIsi 9eJIOBEKA IUCATH Ma-
IMMUHABIA KOJT TPAKTUYIEeCKN HEPeaJIbHO M3-3a TPAHINO3HON TPYTOEMKOCTH TAKOH
paborel. IlosToMy mpOrpaMMUCTBI HUIITYT IIPOrPAMMbBI B BHUJE TEKCTA, COOTBET-
CTBYIOIIErO MIPABUJIAM TOTO HJIU UHOTO A3bIKG NPOZPAMMUPOSAHUA, & 3aTE€M PU-
MEHSIIOT IIPOIPAMMY-TPAHCJISITOP; 3TO MOXKET OBITH JITOO KOMNUAAMOD, KOTOPBIIl
[EPEBOJIUT [IPOrPAMMy HEJIMKOM B KaKOe-TO JIPYroe IpejcTaBjieHue (HampuMmep,
B MAIMHHBI KOJK), JHO0 unmepnpemamop, KOTOPbIii HUYEro HUKYyAa He Iepe-
BOAUT, a IIPOCTO BBIIIOJHACT IMar 3a HIiarom ,ZLGIU/ICTBI/IH, npeanncadible TEKCTOM
BBITIOJTHSIEMON ITPOrpaMMbl. TeKCT, HAITMCAHHBIN TPOrPAMMUCTOM B COOTBETCTBUH
C TIPaBUJIAMU sI3bIKA IIPOIPAMMUPOBAHNSI, HA3BIBAIOT UCTOOHBIM TMEKCTTLOM WK
UCTOOHBILM KOOOM TTPOTPAMMBL.

Azpik [Tackasb, KOTOPBI Mbl HAYNHAEM U3Y4aTh, OOBIYHO OTHOCIT K KOMNU-
AUPYEMDBLM; ITO O3HAUACT, UTO B OOJBITUHCTBE CaydaeB npu padote ¢ [lackaaem
IPUMEHSIIOTCs UMeHHO KoMimsiTopsr!. Cama mporpamma Ha Ilackase, Kak u ef-

'Nnurepnperarops: Tlackams ToxKe CyMECTBYIOT, HO TTPUMEHSIIOTCS OYEHDb PEIKO.
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Ba JII HE Ha JIIOOOM $I3bIKE IIPOrPAMMUPOBAHMA, IIPEJICTABIILAET cOOOi mekcm B
ASCII-ipeacraBiaennn, KoTopoe Mbl obcyxkaamn B §1.4.4. CnemnoBarenbHo, s
HAINCAHUS TPOrPAMMbBI HAM HMPUAETCS BOCIIOJIbL30BATHCI KAKUM-HUOYIL U3 1MEK-
CcMosbLT pedakxmopos; 0 HEKOTOPBIX U3 HUX MbI pacckazaiu B §1.2.12. Pesyiib-
TaT MBI coxpaHmM B daiine ¢ mMeneM, nMeromeM cydgurc® «.pas», KOTOPHIi
0OBITHO O3HAYAET TeKCT nporpammbl Ha [Tackase. 3areM MbI 3aIyCTUM KOMITHJISI-
TOp, KOTOPBI# B HaIlleM cjydae Ha3biBaeTcss fpc oT ciioB Free Pascal Compiler, n
ecyin BCE OylieT B IOPsIIKE, TO PE3yJIbTaTOM HAIUX YIIPAXKHEHUN CTAHET UCIIOJI-
HsieMbIil (bailr, KOTOPBIt MBI CMOXKEM 3aIlyCTUTh.

s HaIAAHOCTH U yA0OCTBa MBI II€pPEJ] HAYAJIOM HAIIUX SKCIEPUMEHTOB
CO3I/IIM IIyCTYIO IUPEKTOPUIO? I BCe 9KCIEPHMEHTHI OyjeM IIPOBOIUTH B HEil.
B npumepax anajoroB ¢ KOMOLIOTEPOM MBI 37€Ch U Jlajlee BOCIIPOU3BEAEM IIPH-
rJIalleHe KOMaH/(HO CTPOKH, COCTOsIIee U3 UMEHH T10JIb30BaTes (avst), nmeHn
mamusbl (host), Tekyieii aupekTopun (HAIIOMHUM, YTO JOMAIIHSIST JIUPEKTOPHSI
[OJTH30BaTE s 0D03HATACTCS CUMBOJIOM «~») U 3HaKa «$», TPAIUINOHHO HCIOIb-
3yemoro B npuriaiiernu. Mtak, HaqHéM:

avst@host:~$ mkdir firstprog
avst@host:~$ cd firstprog
avst@host:~/firstprog$ 1ls
avst@host:~/firstprog$

Mgl cozmanu nupekTopuio firstprog, 3anum B Heé (To €CTb CJIeJIaJIa €€ TeKymeﬁ)
U, 1aB KOMAaHIy ls, yOeIuanuch, 9YTO OHA IIOKA UTO IIyCTasi, TO €CTh HE COJIEPIKUT
Hu osHOrO daitia. Ecam 4To-To 3/1eCch 0Ka3aJi0ch HE COBCEM MOHSTHO, 00sI-
3arenbHO (M HemenseHHO!) mepeunraiite §1.2.5.

Tenepr camoe BpeMsl 3aIlyCTUTH PEJAKTOP TEKCTOB U HAOPATbh B HEM TEKCT
MPOTPaAMMBI. ABTOD 9THUX CTPOK MPEAIMOINTAET PEJAKTOP Vim, HO €CJIH BbI COBCEM
He XOTUTE er0 N3yvaThb (a 9TO, HAJIO IPU3HATH, BCE-TAKM HE OY€Hb IIPOCTO), C TeM
2Ke YCIIEXOM BBl MOKETE BOCIIOJIb30BATHCS JPYIUMU PEIAKTOPaMM, TaKUMHU KakK
joe miin nano. Bo Bcex ciydasx HIPUHIUI 3AITyCKa PEJIAKTOPA TEKCTOB OJMHAKOB.
Cam 10 cebe pesakTop — 5TO MPOCTO IIPOrpaMMa, MMEFOIIast UMs JIJIsT 3aIlyCKa,
U 9TOii MporpaMMe CJiejlyeT cpa3y IIpH 3allyCKe yKa3aThb (B BHJE IapaMeTpa) MMsi
daiiia, KOTOPBIH BbI XOTUTE PEIAKTUPOBATH. Kcan Takoro daiiia ere HeT, pe-
JAKTOP CO3JIaCT €ro IPU IIEPBOM COXPaHEHUH.

23 storo IIpaBuUjla CyIIECTBYIOT MCKJ/IIOYEHUsI, HO OHU HACTOJBbKO PEIKU, YTO BbI MOXKETEe
COBEPIIEHHO CIHOKOITHO He 06pamaTb Ha HUX HUKAKOI'O BHUMAHWA.

3HamnomumM, 4To B cucTeMax ceMeiicTa UnixX HET IPUBBIYHOIO J/Isl MHOTHX HOJIb30BATE e
TOHSITHSI «PACIINPEHNs» UMeHH (paiiia; CJI0BO «Cy(dMUKC» O3HAYAET MPUMEPHO TO K€ CaMoe —
HECKOJIbKO CUMBOJIOB B CaMOM KOHIIE€ UMEHHU, KOTOPbIE OTAC/JIEHbBI OT OCHOBHOI'O MMEHUN TO‘IKOIL/'I,
HO, B OTJIMYMe OT Apyrux cucreM, Unix He paccmarpuBaer cyd@UKC KaK ITO-TO MHOE, HEXKeJIH
MMPOCTO KYCOYEK WMEHH.

4EH_I€ pa3 HAIIOMHUM O HEIOIIYCTUMOCTHU HCIIOJIL30BaHUA TE€PMUHA «HaHKa»!
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[Iporpamma, KOTOpPYIO MBI HAIIUIIEM, OYIET OYeHb IIPOCTOI: Best e€ pabora Oy-
JIeT 3aK/II0UATHCH B TOM, 9TOOBI BBIJATH Ha SKPAH® CTPOKY Ha AHTJIMHACKOM SI3BIKE,
KaXK bl pa3 ofHy u Ty 2Ke. IIpakTuvyeckoil moJib3bl OT TaKOM ITPOTrPAMMbBI, KOHEY-
HO, HUKAKOIl HET, HO HaM ceiiuac BaykKHee 3aCTaBUTh PADOTATH XOTh KAKyIO-HUOYIh
IIPOrPaMMY, IIPOCTO 9TOOBI YOEIUTHCsI, ITO MBI 9TO MOXKeM. B mpumMepe mporpamma
Oyner BBIIAaBaThL ppa3y Hello, world!ﬁ7 TaK 9YTO MBI Ha30BEM aili eé mcxom-
HOro TekcTa hello.pas. Mrak, 3amyckaeMm pefakTop (€ciam XOTuTe, MOJICTABHTE
BMECTO Vim CJIOBO joe MJIM nano):

vim hello.pas

Temepp HAM HY2KHO HAOpPaTh TEKCT MPOrPaMMBbl. BoIrysggeTs o OygeT BOT Tak:

program hello;
begin

writeln(’Hello, world!’)
end.

Ceituac camoe BpeMsi JaTh HEKOTOPLIE MosicHenust. [lepBast crpodka mporpaMMbl —
3TO TaK Ha3bIBAEMbIl 3G.2041060%K , TIOKA3BIBAIOIINIA, YTO BEChb TEKCT, ULy J1aIb-
11e, IpejcTaBisgeT coboil mporpaMmy (CI0BO program), KOTOPYIO €€ aBTOp Ha3BaJl
umeHeMm hello (Boo6me—To 3JIeCh MOXKHO HAITMCATDH JIFOOOE UMsI, COCTOSIIIEE U3 JIa-
TUHCKAX OYKB, 1P U CHMBOJIA MOIIEPKUBAHUS, TOJBKO HAYMHATHCS ITO MMSI
JIOJIPKHO 00si3aTesIbHO ¢ OyKBBI; TaKUue MMEHa MbI OyjieM Ha3bBaThb udermugu-
KaMopamu,). 3aroJIOBOK 3aKaAHIMBAECTCS CUMBOJIOM «TOYKA € 3alsaToii». Boobie
TOBOPsI, COBpEMEHHbBIe peau3anun [lackasis mo3BOISIOT He MTUCATh 3ar0JI0BOK, HO
MBI 3THUM TIOJIb30BaTbCSA He OyleM: ImporpaMma 0e3 3arojioBKa BBITJISIUT HE TaK
HATJIATHO.

CnoBo begin, KOTOpPOe MBI HANHWCAJN Ha BTOPOH CTPOKE, O3HAYTAET
[MO-aHIJIMACKH Ha4G.40; B JAHHOM CIydae OHO 0D03HAYaeT HAYAI0 24G6HOT G-
cmu NPo2PamMbL, HO HAITA, TPOIPAMMA, HACTOJIBKO MIPOCTa, YTO (DAKTUIECKH U3
OJHOI TOJIBKO 3TOM «TJIABHOW YACTH» U COCTOUT; IO32Ke MbI OyIeM IUcaThb IpPOo-
IPaMMBbl, B KOTOPBIX «IJIaBHasl YaCTb» OyleT COBCEM MaJIeHbKOH B CPaBHEHUU CO
BCEM OCTAJIbHBIM.

Pacriosioxkennoe na cienytorneit crpoke writeln(’Hello, world!’) kaxk pa3
"W JejTaeT TO, JJId Yero HaIncaHa Hallla IporpaMMa — BBIIAET Haanuch «Hello,
world!». [logcHuMm, 9TO CJIOBO «Write» MO-aHIIMHACKUA O3HAYUACT <«IIUCATHY», a 3a-
raJiouHast jo0aBka «lny IIPOMCXOIUT OT CJIOBA [ine W O3HAYAET, YTO IIOC/IE BbI-
IIOJIHEHUsI [IeYaTH HYKHO II€PEBECTH CTPOKY (4yTh M037Ke MbI 9TOT MOMEHT Pac-
cmorpum 11opobree). Tlosryuunsiieecs: cioBo «writeln» B [lackase ucnosb3yercs

STIpaBuiibHee TOBOPUTH, KOHEUHO, HEe 00 IKPaHE, a O CMAHOAPIHOM TNOMOKE 668004,
cM. §1.2.11, HO MBI 1IOKa, 1TO3BOJIUM cebe BOJIbHOE OOpallleHe C TEpMUHAME, YTOObI pAHbIIIE Bpe-
MEHU He YCJIOKHSATH MOHUMaHUE MPOUCXOISIIErO.

8 30pascmeyti, mup! (anrm.) TpaIumo HaYHHATL U3ydeHHE A3BIKA IPOTPAMMEPOBAHMI C
IpOTrpaMMBbl, KOTOpasl IedaraeT MMEHHO 3Ty dpaldy, Korjga-ro gaBHO BBEN Bpaitan Kepuuran
nist si3bika Cu; Tpajunms caMma 1o cebe HUIeM He ILJI0Xa, TaK 9TO MOXKHO MOC/Ie0BaTh el U Ipu
n3yuennu [lackassa. Bopodem, BbI MOXkeTe BOCIIOIB30BATHCA 110001 Hpa3oii.
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JJI1A 0003HaYEHUST onepamopa eveoda ¢ nepeeodom cCmporu, a B CKODKax
TEPEINCIIETCS BCE, YTO OIEPATOP OJKEH BBIBECTHU; B JAHHOM CJIyvae 3TO OJHA
CTpOKa.

Yutatens, yxe 3Hakomblii ¢ [lackanem, MoXXeT BO3pa3nuTb, Y4TO B BONLLINHCTBE UCTOM-
HUKOB writeln Ha3bIBAalOT He OMEepaToOpOM, a «BCTPOEHHOW MpOoLEesypoii»; HO 3TO He Co-
BCEM KOPPEKTHO, BeAb C/OBOM «npoueaypa» (b6e3 anuteta «BCTpoeHHas» ) obosHauvaeTcs
noAnporpaMma, KOTOpYHO MULLET caM NPOrpPamMMUCT, @ BCTPOEHHbIMY NpoLueaypaMiu cnegyet
Ha3blBaTb TaKMe MNPOLEAYPbl, KOTOPble MPOrpaMMMUCT MOr Dbl HAaNWCaTb, HO EMY He HYXHO
3TO feNaTb, MOCKOJIbKY KOMMUAATOP ux B cebe yxxe conepxut. Huuero noxoxero Ha writeln
C €ro nepemMeHHbIM YNC/IOM MNapaMeTpoB U AUPEKTUBaMU POPMATMPOBAHUS BbIBOLA Mbl Ca-
MU HaMUCaTb HE MOXXEM; MHAYe rOBOPsi, eCu Obl 3TOW «BCTPOEHHOW MPOLEAYPLI» B S3bIKE
He 6blno, Mbl He cMmorin bbl caenats eé camu. C writeln m gpyrumu nogobHbIMU Cyuy-
HOCTSIMU CBsi3aH CBOI CODCTBEHHbIN CUHTaKcuC (ABOETOYME MOC/IE apryMeHTa, 3a KOTOPbIM
NAET LeNOYNCAEHHas LUMPUHA B 3HAKOMECTax), TO eCTb 3TO UMEHHO YacTb sA3bika [lackasb,
KoTOpasi 0bpabaTbiBaeTCA KOMMNUAATOPOM MO-CBOEMY, @ He B COOTBETCTBUN C ODOBLLEHHBIMY
npasunamu. B Takoli cuTyaummn HasbiBaTb writeln MMEHHO OMepaTopoM, a He YeM-TO ApYy-
FUM, KaXETCS CylecTBeHHO sormyHee. CnpaBeannBocTv pagm oTMETUM, 4TO C/IOBa wWrite,
writeln, read, readln n T.M. KOMNUISTOP PacCMaTPUBAET KakK ObblYHbIE MAEHTUMKA-
TOpbl, @ He KakK 3ape3epBUPOBaHHblE CNOBA, YTO SBASETCS BECOMbIM aprymMeHTOM MpoTUB
OTHECEHUS 3TUX CYLHOCTEN K onepaTopam; BrnpodeM, Free Pascal oTHocuT 3Tu cnosa k kaTte-
ropun mogugpukatopos (modifiers), B KOTOPYtO TakXKe BXOAST, Hanpumep, break n continue,
KOTOPble HUKTO He Ha3blBAeT MHAYe Kak onepaTopamu.

Crpoka, npe/lHa3HAYEeHHASI K [I€9aTH, 3aKJI0UeHa B artocTpodbl, YTOOBI TOKa-
3aTh, 9TO 9TOT (PparMeHT TeKcTa obo3HadaeT caM cebsl, a He KaKhue-TO KOHCTPYK-
uu si3blka. Ecjm ObI MBI He TOCTABUJIN AOCTPOMOB, KOMIIMIATOD ITOIBITAJICST
OBl TIOHSITH, YTO MBI UMeEM B BHUJIY IOJ, CJIoBOM «Hellos, U, He Halijisi HUKAKOTO
TTOIXO/ISIIIIETO CMBIC/IA, BbLIAJ ObI coobIenue 06 ommbKe, a MepeBONTD HAIILY IIPO-
rpamMMy B MAITUHHBIN KO ObI B UTOTe HE CTAJ; HO KOJIb CKOPO CJIOBO 3aKJIIOUEHO B
armocTpodbl, OHO 0603HATAET caMo cebsi 1 HU4Iero OOJIbIE, TaK YTO KOMITHISITOPY
TYT HA O UEM 3aJ[yMBIBATHCSI He HY>KHO. [locieoBareilbHOCTE CUMBOJIOB, 3aKJIO-
Y€HHas B alloCTPOMBI U 3a8/a01ast TEKCTOBYIO CTPOKY, HA3BIBACTCS CMPOKOBHLM
AUMEPAAOM WA CTMPOKOBOUT, KOHCNAHMOU.

[Tocennsist cTpoka Harmeil TporpaMMbl COCTOUT U3 cjioBa end u Touku. Cio-
BO end MO-aHIJIMIICKM O3HAYAET «KOHEI» (ONsITh K€, B JIAHHOM CJIydae — KOHeIl
riaBHOT gactu nporpammbl). [Ipasmra s3pika Ilackans TpebyioT mporpammy 3a-
BEPINUTH TOYKON — TO JIX JJIsi BEPHOCTH, TO JIU IIPOCTO JJIsi KPACOTHI.

Urak, TekcT HAOpaH, COXpAHSEM €ro M BBIXOAUM W3 PEIaKTOpa TEKCTOB (B
vim’e juist 3Toro HakumaeM HEsc-aBoeroume-wqg-Enter; B nano — Ctrl-O, Enter,
Ctrl-X, B joe — Ctrl-K, morom ermié x; B gajibHeiineM Mbl He OyIeM PacCKa3bIBATh,
KaK TO WJIM WHOE JIeiCTBHUE CJIeJIaTh B pa3HBIX pelakTopax, Beab B §1.2.12 Bcé aTo
yzKe 00Cy2K1a/10Ch). BHOBb MOJIyunB npurjamenne KOMaHHOM CTpOKH, yoexia-
€MCsl, UYTO Telleph Hallla JUPEKTOPHUs y2Ke He IycTa — B Heil ecTb (aiiyi, KOTOPBIi
MBI TOJILKO ITO HaOpaJiu:

avst@host:~/firstprog$ 1s
hello.pas
avst@host:~/firstprog$
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JLJis HATJISITHOCTH JIaJIMM KOMAH Ty, TIOKA3bIBAIOIIYIO cojiep:KuMoe (aitia; ¢ 60/1b-
IIIMK TEKCTaMH TaK JIy4Ile He JejaTh, HO Hallla IporpamMMa COCTOUT BCEro U3
YETBIPEX CTPOK, TAK 9TO MbI MOYXKeM cebe TI03BOJIUTh JIUITHE KcrepuMenT. Cama
KOMaH/a Ha3bIBAETCSI, KAK MbI yKe 3HaeM, cat, a IapaMeTpOM eil CIIy>KUT HMsI
daitna:

avst@host:~/firstprog$ cat hello.pas
program hello;
begin
writeln(’Hello, world!’)
end.
avst@host:~/firstprog$

Kcraru, noka daiii B Halleil JUPEKTOPUU BCErO OJUH, MOXKHO He HabUpaThb ero
UMs Ha KJIABHATYPE, & HaXKaTh KJIaBUILYy Tab, 1 nHTEpIIpeTaTop KOMAHIHOM CTPO-
KM CaM HAIIUIIET 9TO MMsI 33 HaC.

Temepnb, ybenusimch, 9To daiiyi y HAC AeHCTBUTEILHO €CTh U B HEM HAIACa-
HO TO, 9TO MBI O2KH/IaJI, MBI MO2KEM 3aIlyCTUTH KOMIIUJIATOP. HaHOMI/IHaeM, OH
Ha3bIBaeTCs fpc; Kak BOJIUTCS, €My HYXKEH MapaMeTp, W 3TO, B KOTOPBI# yXK pas,
Hare uMs aiiyia ¢ MCXOAHBIM TEKCTOM:

avst@host:~/firstprog$ fpc hello.pas

KOMHI/IJIHTOp HallegaTaeT HECKOJIbKO CTPOK, HEMHOI'O Pa3J/IMYAIOIINXCA B 3aBUCH-
MOCTH OT KOHerTHOfI €ro Bepcuu. Ecim CcpeJ HUX 3aTeCalaCb CTPOKa, IMOXOxKasd
Ha

/usr/bin/ld: warning: link.res contains output sections; did you forget -T?

— MOXKEeTe CMeJIO He 00paIaTh Ha Heé BHUMAHHS, KaK M HA BCE OCTAJIBHBIE CTPO-
KU, €CJIM TOJIbKO B HUX HE BCTpedaeTcst ¢ioBo Error (ommbka), Fatal (darasb-
Hasi ommOKa), warning (mpemynperk/enne) nian note (3amedarue). Coobuienne
06 ommbke (co ciaoBom Error mim Fatal) o3Hadaer, 4To TEKCT, KOTOPBI BbI MOJI-
CYHYJIU KOMITUJISITOPY, HE COOTBETCTBYET IIpaBujaM si3bika [lackasib, Tak 9To pe-
3yJILTATOB KOMITUJISITIAN BBl HE TIOJYUUTe — KOMIUISATOD TIPOCTO HE 3HAET, UTO Jie-
nark. [peaynpex iernst (Co CJIOBOM Warning) BbIJIAIOTCs, €CJIM TEKCT IPOrPAMMbI
dOpMaJIbHO COOTBETCTBYET TPEOOBAHUSIM sI3bIKa, HO U3 KAKHX-TO COODPaYKEHMUI
KOMIINJIATOP CYUTaET, 9TO pe3yJabTaT 6yﬂeT pa6OTaTb HE TaK, KaK Bbl OXKUIaJIn
(ckopee Bcero, HEPABUJILHO); €JINHCTBEHHBIM MCKJIIOYEHUEM SIBJISIETCS BBIIIEIIPHU-
BeIEHHOE TIPEIyIIPesK/IeHIe PO output sections, ero Ha caMoM Jiejie BBITAET He
KOMIIUJISITOD, & BbI3BaHHAsi UM IporpaMma 1d (KOMIIOHOBIIWK), U HAC 9TO Ipe-
JynpexkjeHne He Kacaercs. Hakower, 3amedanusi (COOOINEHMsT CO CJIOBOM note)
KOMITUJIATOPD BI)I,[LaéT7 €CJIn KaKad-TO 9aCTb IPOrpaMMbl KazKeTCsda €My CTpaHHOI‘/JI7
XOTsl U HE JIOJIZKHA, 110 €r0 MHEHUIO, IPUBOJUTH K HEIIPABUILHON paboTe.

Hampuwmep, ecim 661 MBI BMeCTO wWriteln Hammcaam writenl, a mOTOM eImé
3a0bLIH OBI TOCTABUTH TOYKY B KOHIIE IIPOTPAMMBI, TO YBUIEIU Obl, TIOMUMO IIPO-
9ero, MPUMEPHO TaKHMe COODIIEHMS:
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hello.pas(3,12) Error: Identifier not found "writenl"
hello.pas(5) Fatal: Syntax error, "." expected but "end of file" found

[TepBbiM cooOITieHIEM KOMITHISITOP CTABUT HAC B U3BECTHOCTD, UTO CJI0Ba Wwritenl
OH He 3HAeT, TAK UTO U3 HAIedl MPOrpaMMBbl HUYETrO XOPOIIEro y»Ke He IOJIy IUT-
csT; BTOPOE COODIIEHNE 03HAYAET, ITO paiiyi KOHIUICS, & KOMIUIATOD TaK W He
JIOXKTAJICST TOYKH, U 9TO €r0 HACTOJBKO OMOPYMIIO, ITO PACCMATPUBATE HAIITY MPO-
rpaMMy Jajibliie OH BOOOIIe OTKasbiBaercs (drum Fatal orimdaercst OT HPOCTO
Error).

Obparure BHUMaHMe Ha mUMPBI B CKOOKax I1ocje uMeHH daiia;
hello.pas(3,12) osnagaer, uro omubka obHapyxkeHa B (daiiie hello.pas, B
crpoke Ne3, B crosibite Ne12, a hello.pas(5) osnagaer omubKy B cTpoke NeH —
TaKOi B HaIleil mporpaMMe BOODINE-TO HET, HO K TOMY BPEMeHM, KOTJ[a KOMITHJISI-
TOp OOHAPY KU, 9TO (haill HEOXKMIAHHO KOHIMIIC, cTpoka Ne4 ocrasiach 1mo3aim,
HY & YTO B IATOI CTPOKE HUYEro HET — ITO y2Ke JPYroil BOIPOC.

Homepa cTpok, BbIIaBaeMble BMECTE ¢ COOOIIEHNsIME 00 OIMMOKax 1 MpeLyIIpe-
KISHUSIMA — 3TO OYEeHb IeHHasT MHMOPMAIUs, KOTOPasl ITO3BOJISIET HaM OBICTPO
HaiflTh TO MECTO B HaIllell TporpaMMe, e KOMITUJISTOPY YTO-TO He MOHPABUIOCH.
Bue 3aBucuMOCTH OT TOTO, KAKMM PEIaKTOPOM TEKCTOB BBI TOJIL3YETECH, YKea-
TeJILHO Cpa3y e pa3o0paThbCsi, KaK B HEM HAWUTH CTPOKY 110 HOMEpY, HHAYe IIPO-
rpaMMHUPOBATH O6Y/IET TPY/IHO.

YbeauTnesd B ycriexe KOMIUJISIIIAA MOYKHO, €CJIA B O9EePeHON pa3 MOCMOTPETH
COJIEP2KMMOE TEKYIIEl JTUPEKTOPHUH, 1aB KOMAHIy Ls:

avst@host:~/firstprog$ 1ls
hello hello.o hello.pas
avst@host:~/firstprog$

Kak Bumum, daitios craso bosbire. Paitsr hello.o HAC HE OYEHb HHTEPECYET, ITO
TaK Ha3bIBAEMbIl 06BeKmMHbiti MOOYAL, KOTOPBI KOMIIMIATOP IOAAET Ha BXOJ,
KOMIIOHOBIIUKY, & IIOTOM IOYEeMY-TO 3a0bIBaeT YJIAJUTh; a BOT aiijl, KOTOPbIi
Ha3bIBaeTCs mpocTo hello 6e3 cyddukrca — 9TO U €CTb TO, PAIU IEr0 MbI 3aITYC-
KaJIM KOMITIJIATOD: UCNOAHAEMBLT Patia, TO €CThb, YIPOIEHHO TOBOPs, daill,
COJIEpKAINMI MAITUHHBIN KO, COOTBETCTBYIOIIUI Hareil mporpamme. st BepHo-
cTH monpobyeM MoIydIuTh 00 3Tux (daiinax 6osbine nHGOpPMaIUN:

avst@host:~/firstprog$ 1ls -1

total 136

-rwxr-xr-x 1 avst avst 123324 2015-06-04 19:57 hello
-rw-r--r-- 1 avst avst 1892 2015-06-04 19:57 hello.o
-rw-r--r-- 1 avst avst 47 2015-06-04 19:57 hello.pas
avst@host:~/firstprog$

B mepBoit Komonke BuauMm y daiisia hello ycTaHOBJIEHHBIE IIpaBa Ha HCIOJIHE-
Hue (6ykBa «x»). 3a0/HO 3aMevaeM, HACKOJIbKO 3TOT (aiia GoJIbIie, YeM MCXO/I-
HbI TekeT: daiin hello.pas 3anumaer Beero 47 6aiiT (0 KOJIMYIECTBY CUMBOJIOB
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B HEM), TOrJa KaK [OJIyYUBINUiCS UCIIOHsIeMbIN (aitia «Becur» Gosee 120 Ku-
Jobaiit. Ha camom siejie BCE He Tak yK IJIOXO: KaK MBI BCKOPE CMOXKEM yOeInThb-
CsI, C POCTOM HUCXOJHOW IIPOTPAMMBI IIOJIYYAIONUNACS UCIOHAEMbBIH (haita mouTu
He Oyler yBeJamduBaThbcs. I[IpocTo KOMIMJISITOP BBIHY2KIEH 3arHaTh B HCIIOJIHSI-
eMbIil baila cpa3y BCE, UTO HYKHO JJIsl BBITIOJHEHHUS CAMbBIX PA3HBIX OIEPAITHil
BBOJIa-BbIBO/IA, & Mbl 9T BO3MOXKHOCTHU II0OKa IIOYTU HE UCIIOJIb3YEM.

OcraJioch JIAIIb 3aIllyCTUTD MOy YeHHbIi daitr. [legaercsa sTo Tax:

avst@host:~/firstprog$ ./hello
Hello, world!
avst@host:~/firstprog$

Ecnu y Bac BO3HMK Bonpoc, nmodemy obsizaTenbHO Hago HanucaTb «./hello», a He npo-
cto «hello» — HaMOMHUM, YTO Mbl YK€ CTaJIKUBaIUCh C 3TUM MPU U3YHEHUN KOMAHAHbBIX
cKpuNTOB; Ha cTp. 112 ecTb nogpobHoe obbsicHeHne. Ecnn kpaTko, TO Mo UMeHN, B KOTOPOM
HeT Hu ogHoro ciswa, B Unix 3anyckatoTcs KOMaHAbl U3 CUCTEMHbBIX AnpekTopuii (nepednc-
NeHHbIX B PATH, cm.§1.2.16), a Haw pabouuii KaTanor K HUM He OTHOCWUTCS; Tak 4TO Ham
00513aTENIbHO HY>KHO abCOMIOTHOE NN OTHOCUTENIBHOE UMSI, cogepXKalyee XoTs Bbl oauH CJi-
sw. Hy a ums «.» npucyTtcTeyeT B N1t0BOM KaTanore U CCbIIAETCA Ha CaM 3TOT KaTaior, Y4To
HaM u TpebyeTcs.

EcrecTBenno, B mporpaMme MOXKeT OBLITH OOJIBIE OIHOTO OIepaTopa; B IPOo-
creiiiiieM ciayvdae OHI OyIyT UCIOJHSATHLCA OJNH 3a APYTUM. PaceMoTpuM JJIsT IIpu-

Mepa TaKylo IporpaMmy:

program hello2;
begin
writeln(’Hello, world!?’);
writeln(’Good bye, world.’)
end.

Temeps y HAC B mporpamMme He OJWH OMEPATOP, KaK PAHbINE, a JIBa; MOXKHO 3a-
METUTh, YTO MEXKJIy OIllepaTopaMu CTABUTCS CHUMBOJI «TOYKa C 3aIISITON» .
OOBIYHO TOYKY C 3AlATON CTABIAT B KOHIE OUYEPEIHOIO OIEpaTopa, UTOOBI OTIe-
JIATB €r0o OT CJEHYIOIIETO, €C/IM, KOHEYHO, 9TOT «CJICAYIOMUI» €CTh; €CJIU ero HeT,
TO4YKa C 3amnsaToil He HykHa. CJIOBO end omepaTopoM He SIBJISETCS, TaK 9TO
TOUKY C 3aIlATOM TIepe/] HUM OOBITHO HE CTABSIT.

Ecnu a1y nporpaMMy OTKOMIWJINPOBATH W 3aIlyCTUTb, OHA HAIleYaTaeT CHa-
qasa (B pe3ysbTaTe BBIIOJIHEHUs IepBOro omneparopa) «Hello, world!s, a 3aTem
(B pesyJibTaTe BBINOJHEHHUsI BTOPOTO oreparopa) «Good bye, world.»:

avst@host:~/firstprog$ ./hello2
Hello, world!

Good bye, world.
avst@host:~/firstprog$

Bepuémcst Tenepb HeMHOTO Ha3a U MOSICHUM IyThb 60j1ee moapobHO OYKBBI «1ny B
HA3BAHUU OllepaTopa writeln, KOTOPBIE, KAK MbI YK€ CKA3aJIl, 03HAUAIOT IEPEBOJ]
crpokn. B a3pike Ilackab mprucyTcTByeT Takzke oleparop write, paboTaromimii
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abCOJTIOTHO TaK 2Ke, KaK U writeln, HO He JIeJAIONTUIT TI€PEBOJIA CTPOKH 110 OKOHYA~
HUH olepanuu BbBojA. Ilonmpobyem oTpeakTHPOBATL HAIY HEPBYIO IPOIPAMMY,
ybpaB OYKBBI «1ns:

program hello;
begin

write(’Hello, world!?’)
end.

[Tocste sTOrO CHOBA 3amycTUM KOMIUIATOP fpc, YTOOBI OOHOBUTH HAI UCIIOIHSIE-
MBIt (haiisi, 1 MIOCMOTPHUM, KaK Hallla mporpaMmma OyJer paborars Tenepb. Kapruna
Ha 9KpaHe MOJIYUYUTCH ITPUMEPHO TaKasi:

avst@host:~/firstprog$ ./hello
Hello, world!avst@host:~/firstprog$

B sroT paz, Kkak u paHbIile, HaIlla TpOrpaMMa BblIaJia Haamuch «Hello, world!s,
HO CTPOKY He IepeBeJia; KOrjia Mocje €€ 3aBepIIeHnsI MHTePIPeTaTop KOMaH THOM’
CTPOKHU HalledaTaJl O49epe/tHOoe MPUIJIaAllleHre, OHO IMMOABUIIOCH B TOH 2Ke CTPOKE, TJie
U BbLJIa4a Halllell IporpaMMbl.

ITpuBeném emé oauua npumep. Hamumem Takyio nmporpaMmy:

program NewlineDemo;
begin
write(’First?);
writeln(’Second’);
write(’Third?);
writeln(’Fourth?’)
end.

CoxpanuMm 3Ty nporpamMmmy B aityi, Hanmpumep, nldemo.pas, OTKOMIMINPYEM U
3aIlyCTUM:

avst@host:~/firstprog$ fpc nldemo.pas

avst@host:~/firstprog$ ./nldemo
FirstSecond

ThirdFourth
avst@host:~/firstprog$

B mporpamme MBI BBIBEJIM TIEPBOE B TPEThE CJIOBO € MTOMOIIBIO OllepaTopa write,
TOrJIa KaK BTOPOE M YETBEPTOE — C IIOMOINBIO Writeln, TO eCTh C IEPEBOJIOM
cTpokn. DPdEeKT 0T 3TOro HabJIIOAAETCH BIIOJHE HAIJISIHBINA: CJI0BO «Seconds
BBIBEJICHO B TOM K€ CTPOKe, 4TO n «First» (Hocne KOTOPOT'O INporpaMMa He CJie-
JIaJIa IepeBojia CTPOKH), TaAK YTO OHH CJIMJIMCH BMECTE; TO YK€ CAMOE MIPOU3OIILIO

co caoBaMu «Third» m «Fourth».
Cpenaem ofHO Ba)kHOEe TepMuHofornyeckoe 3amedaHue. CioBo «onepaTop» npeacTas-
nset coboli npumep 4OBOILHO HEYAAYHOrO NEPEBOAA aHMIMICKOro TEPMUHA; B OpPUrHae 3Ta
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CYLWHOCTb Ha3blBaeTCs statement, 4TO npaBuibHee Oblno Bbl NEPEBECTU KaK K YTBEPXKAEHUEY,
«NpeasiokeHney unm Kak-Hubyab ewé. Mpobnema B ToM, 4TO CIIOBO operator B aHMNACKOM
TOXe €CTb, N B NPOrpamMMUPOBAHUN ITUM CIIOBOM ODO3HAYAETCS TO, YTO Mbl MO-PYCCKM Ha-
3bIBAEM OrepayusiMy — CIOXEHNE, BblYUTAHUE, YMHOXEHWE, AeNleHNe, CPaBHEHME U npoYee
B TaKOM AyXe.

NHTepecHo, 4TO B MaTeMaTunKe aHMIMIACKOE CIIOBO operator Mepewsio B pycCKyto TepMu-
HONIOTUIO, MPAKTUHECKN COXPaHUB (Pa3Be YTO HECKOJILKO CY3UB) UCXOAHbIN CMbICI; YUTATENIO,
BO3MOXKHO, 3HAKOMbI Takne TEPMUHbI, KaK JIMHENHbIA onepaTop, onepatop augepeHympo-
BaHWS W T.N.

Tak unn nHave, TEPMUH «OMNEpPaTop» B PYCCKOSA3bIYHOWM NPOrpaMMUCTCKON JIEKCUKE Ha-
MEpPTBO 3aKPENnuCs Kak 0DO3HayYeHUe TaKOW KOHCTPYKLMU $i3blKa MPOrpaMMUPOBaHUS, KO-
Topasi NpefnuUCbIBAeT HEKOe JelicTBME — He BblYUC/EHWE, a UMeHHO geiicTeue. Kak Tak
NONYYMAOCh, CeliHac y)Ke HEBa>KHO; K COXAJIEHWIO, 3TO CO37aéT npobiembl, KOrAa si3biku
NPOrpaMMuUpoOBaHNs 3afeCTBYIOT C/I0BO operator — eCTECTBEHHO, B aHIJIMACKOM, a He B
pycckoMm 3HadeHun. B Mackane Takoro cnoBa HeT, HO B TPeTbeM TOME HalUel KHUrU Mbl Dy-
aem unsyyatb s3blk Cu++, rae cioBo operator NPUMEHSIETCS OCTaTOYHO akTuBHO. [NoaTo-
MY MOJIE3HO MOMHUTb, YTO B NMPOrPaMMUPOBAHUN PYCCKOE CJIOBO «ONEPATOP» W aHrANACcKoe
«operator» 0b603Ha4alOT COBEPLUEHHO Pa3Hble CYLLHOCTU.

[Tpexjie 9eM 3aBepIIATH Pa3roBOP O IMPOCTEHINX TPOrpaMMax, OTMETHM €Ié
OIMH OYeHb BaKHBII MOMEHT — TO, KaK MbI PACIIOJIO?KUJIX Py’ OTHOCUTEJIBHO
ApyTa pasHble YaCTU HAIIUX MCXOTHBIX TEKCTOB. 3ar0JI0BOK IIPOI'PAMMEL, 8 TaKKe
cioBa begin un end, obo3HavalONe HAYAIO U KOHEIL €€ TUIABHOM YacTu, Mbl IIUCA-
JI1 B HavYaJle CTPOKM, TOIJIA KaK ONepaTOpPbl, COCTABJISIONINE IJIABHYIO YaCTh, MbI
CIABUHYJIN BIPABO, IIOCTABUB II€pE]l HUMU YeThIpe Ipobesia; KpoMe TOTO, BCe STH
3JIEMEHTBI MbI PACIIOJIOXKWIN KaxKJIbIA Ha OTJICJAbHON CTPOKE.

NuTepecHo, 9TO KOMIMISITOPY BCE 9TO COBEPINEHHO He HY>KHO. MBI MOT/IH OBbI
HaIUCaTh, HAIPUMED, U TaK:

program hello; begin writeln(’Hello, world!’) end.

HNJIN BOT TaK:

program hello; begin
writeln(’Hello, world!’) end.

Yro kacaercs Haleil BTOpPOil MporpamMMbl, B KOTOpOil OOJIbIlle OIEpaTopoB, TO
TaM ropaszo 0oJibllle U BO3MOXKHOCTE JiJisi bapjjaka — HaIpUMeEp, MOXKHO OBLIO
OBl HAIKCATH YTO-TO BPOJIE

program NewlineDemo; begin write(’First’);
writeln(’Second’); write(
’Third’); writeln(’Fourth’) end.

C ToUKHU 3peHnsi KOMIIMJISITOPA MPU 3TOM HUUYEro Obl He U3MEHUJIOCH; OoJjiee Toro,
II0Ka pedb UJET O COBCEM IIPUMUTHUBHBIX IIPOI'DAMMaX, BPs/l I YTO-TO U3MEHUTCS
U C HaIllell COOCTBEHHOW TOYKM 3PEHUsl, Pa3Be UTO B3DYHTYETCS HAIIE CTETHYE-
ckoe 9yBcTBO. OHAKO JIJIsi MAJO-MAJIBCKHU CJIOYKHBIX IIPOIPAMM CHTYAIUs PE3KO
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MeHsgeTcs. IuTare/b BCKOPe caM CMOXKET YBHUIETh, YTO B TEKCTaX IPOIPAMM JI0-
CTATOYHO TSI?KEJIO Pa3bupaTbCsl; HHAUE I'OBOPsI, YTOOLI IO UMEIOMIEMYCS TEKCTY
[POTpaMMBI TIOHSITH, 9TG OHA JleJlaeT U KaK OHA 9TO JIejlaeT, Hy>KHO MpUjiaraTh
MHTEJIEKTYaIbHbIE YCUJINSA, KOTOPble BO MHOIMX CJIy4asdX IPEBBIIIAIOT YCUJINSI,
TPeOyIoIIecs I HAIIMCAHUsI TEKCTa IPOrpaMMBbl ¢ HyJIs. e Ipyu 95TOM TEKCT
emé 1 HaAIMCAH Kak II0IajIo0, pa3odparbcs B HEM OKa3bIBAETCSI, KAK T'OBOPUJ W3-
BECTHBII Tepoil BysirakoBa, pemmTe/bHO HEBO3MOXKHO. CaMoe MHTepecHoe, 9TO
Oe3HaIEXKHO 3a0JIyIUTHCsT MOYKHO HE TOJIBKO B Uy’KOH IIporpamMme, HO U B CBO-
el coOCTBEHHOM, IPUIEM UHOIA 3TO IPOUCXOINUT PAHbIIE, YeM IIporpaMMa OyIeT
nommcana. Her audero nporre (n obusmee), 9eM 3alyTaTbest B COOCTBEHHOM KO/IE,
He yCIIeB TOJIKOM HHUYero HalluCaTb.

Ha npakTuke mporpaMMuCTaM IPUXOAUTCS YATATH IPOIPAMMBI — KaK CBOH,
TaK U qy){{ﬂe — €JIBa JIn He 60ﬂbﬂle BpeMeHHt, 9eM IIHhcaTb uX, TakK 9TO, BIIOJIHE
€CTECTBEHHO, “UMAEMOCTU NPOZPAMMH020 K00a BCETNa YIEIsIeTCs CaMoe IIpH-
crayibHOe BHUMaHHe. OUBITHBIE POIrPAMMUCTBI TOBOPST, YTO TE€KCT IIPOrpam-
MBI IIpeaHA3HAYEH MHPeXKJe BCEero JJisd IMPOYTEHUs YeJIOBEKOM, U JINIIb
BO BTOPYIO odYepenab — s 00paboTKM KOMITbIOTepoM. [Ipakruyecku Bee
CYIIECTBYIOIIME A3BbIKH IIPOrPAMMUPOBAHNA IIPEIOCTABIISIOT IIPOIPAMMHUCTY OIIpe-
HeJEHHYIO CBODOIY 10 9acTh O(OPMJIEHNS KOA, YTO IIO3BOJISIET CAMYIO CJIOXKHYIO
[IpOrpaMMy CIeJIaTh IOHSITHOI C IepBOro B3IJIsiIa JIIOOOMY €€ UUTATENI0, 3HAKO-
MOMY C HCIIOJIB3YEMBIM fA3BIKOM; HO C TEM 2Ke€ YyCIIEXOM MOXKHO CJe/IaTb OYCHb
IPOCTYIO IIPOrPaMMy HEIIOHSTHOI €€ CODCTBEHHOMY ABTOPY.

Jltst yydimenns YuTaeMOCTHA MPOIPAMM IIPUMEHSIETCSI TIeJIbIH PsiJi TPUEMOB,
KOTOPBIE BMECTE COCTABJIAIOT 2PAMOTMHBLT CTNUAL OPOPMAECHUA TPOLPAMMHO20 KO-
da, ¥ OTHUM U3 CaMBIX BarKHBIX MOMEHTOB 3JECh SIBJISIETCS IPUMEHEHNE CIMpPYK-
MmYypHur omcemynos. 1loutu Bce cOBpeMeHHbIE SI3bIKU ITPOTPAMMUPOBAHUS J0-
IYCKAIOT B HAYAaJIe JII000il CTPOKH TEKCTA NPOUEOALHOE KOAULECTNBO  NPOBENbHHIL
CUMB0A068 — TIPODEJIOB WU TabY/IATIN, 9TO MTO3BOJIsIET OPOPMUTH IIPOTPAMMY TaK,
9TOOBI €€ CTPYKTYPY MOXKHO ObLIO «CXBaTHTL» PachOKyCHPOBAHHBIM B3TJISIOM,
He BUMTBHIBasiCh. Kak MBI BCKOpE YBHIMM, CTPYKTYpa IPOrPpaMMbl (bOpMUPYeTCst
110 HpI/IHLLI/IHy BJIO2KEHUA OJHOI'O B ,ZprI‘OQ; TEXHUKa CprKTyprIX OTCTyHOB I103-
BOJIFET MOAYEPKHYTH CTPYKTYPY IPOIPAMMBI, IOIPOCTY cdeu2as 6npago Jodble
BJIOYKEHHBIE KOHCTPYKIIUUA OTHOCUTEIBHO TOTO, 680 YO OHU BA0NHCEHDL.

B Hammx mnpocreimmx mporpamMmax ypOBEHb BJIOXKEHHUsI OKA3aJICsI TOJIBKO
OJIMH: OIIEPaTOphl Wwriteln u write oKa3a/MCh BJIOXKEHBI B IVIABHYIO YacThb IIPO-
I'pPpaMMBI. HpI/I 9TOM HM 3aroJjiOBOK, HH CaMa IJlaBHasd 9aCTb HHU BO YTO HE BJIO-
JKEHBI, TaK 9TO WX Mbl HAIIMCAJIM, HAUYNHAsl C KpailHell JIEeBO KOJIOHKU CHUMBOJIOB
B TEKCTe MPOrpaMMbl, a OMEPaTOpbl writeln u write CABHHYJIM BIPaBO, UTOOBI
IIOKa3aThb, YTO OHM BJIOZKEHBI B I'VIaBHYIO 9aCTb IIPpOTI'PaMMBbI. ]'E,ZLI/IHCTBQHHOQ7 qT0

7 JTI0BONLITHBIM HCKJIIOUEHHEM I3 STOTO yTBEPIKICHHs OKa3bIBACTCA A3BIK Python, KOTOpPBIHA
KaK pa3 He JOIYCKAET NPOU360AbH020 KOJIMYECTBa IPOOEJIOB B Hadajle CTPOKH — HAIPOTUB,
B HEM Ha yPOBHE CHHTAKCHCA MMEETCs XKECTKOe Mpefosarue K KOJIMIECTBY TAKUX HPOOETIOB,
COOTBETCTBYIOIIee IPUHIUIIAM O(OPMJIEHHA CTPYKTYPHBIX OTCTYIOB. VHa4e roBops, GOIBIITHH-
CTBO $I3BIKOB IIPOIPAMMUPOBAHUs JONYCKa10mM COOIONEHNEe CTPYKTYPHBIX OTCTYIIOB, TOTJa KaK
Python Takoro cobmronenuns mpebyem.
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MBI 3/I€Ch BLIOPAJIN JIOCTATOYMHO [IPOU3BOJILHO — 9TO padmep CTPYKTYPHOTO OTCTY-
mma, KOTOPBIf B HAIMNX TPUMepaxX Ha MPOTSKEHUHN BCe KHUTH COCTABUT UETHIPE
npobena. B geiicrBurebHOCTH BO MHOTMX TpoekTax (B dacrHoctH, B siape OC
Linux) jjist CTPyKTYPHOIO OTCTYIIA UCIIOJIB3YIOT CUMBOJI TaOyJISIIIUU, IPUIEM POB-
"o onmH. MOXKHO BCTPETHUTH pa3Mep OTCTYIa B JiBa Tpobesa — MMEHHO TaKue
OTCTYIBI IPUHSTHI B KOJIE ITPOTPaMM, BBITyCKaeMbix PoHIIOM CBOOOIHOTO IIPO-
rpammuoro obecriedenus (FSF). Coscem pesiko ucnosnb3yercst Tpu mpobesia; Takoii
pa3Mep OTCTyIla MHOTA BCTPEYAeTCA B IPOTrPaMMax, HAIMMCAHHBIX s Windows.
Jlpyrue pasmepbl OTCTYIIA UCIOIB30BATH HE CJIEJIYEeT, U 3TOMY €CTb Psii IPUIUH.
OgHoro mpobesia CAWUIIKOM MAJIO JJI BH3YAJLHOTO BBIIETEHUsT OJIOKOB, JIEBBIi
Kpaﬁ TEKCTa IIPU 3TOM BOCIIpMHUMaETCA KaK HEYTO IIJIaBHOE W HE€ CJIy2KUT cBoeil
nen. KosmmaecTBo mpo6esioB, MpeBBINIaolee IeThipe, TPY/IHO BBOIUTD: €CJIU UX
OOJIBITIE TISITH, UX TPUXOIUTCHA CIUTATD IIPU BBOJIE, UTO CUJIBHO 3aMeJIsieT paboTy,
HO M ISTh TPOOEJIOB OKAa3bIBAETCSI BBOIUTL OUYeHb HEyA00HO. Eciu ke ncmoin3o-
BaTb OOJIBINE OJHON TAOYJIANNN, TO HA SKPAH MO0 TOPU3OHTAJM TOYTH HUYETO He
IIOMECTUTCH.

Bribpas Kakoii-To 0oJUH pasMep OTCTYyIa, €ro CJIeayeT MPUIEPKUBATHCS BO
BCEM TEKCTE MIPOrPAMMBI. DTO KACAETCS TAaKXKe U JIPYIUX PeIleHui, IPUHSITHIX 110
MTOBOJLY CTHJIsE ODOPMJIEHUSI: UCXOMIHBIA TEKCT MPOrPAMMBI JIOJI?KEH OBITH CTUJIN-
CTUYIECKN OHOPOIHBIM, WHAYE €r0 TUTATEISIM TPUIETCS TTOCTOSHHO MEePeCcTPar-
BaThb CBOé BOCIIpHUATHE, IYTO JOBOJIBHO YTOMUTEJIHBHO.

2.2. BroIpaxkeHus, riepeMeHHbIe U OonepaTopbl

2.2.1. ApudmeTrndecKue orneparum U MOHSITHE THUIIA

Omneparopsl write u writeln MoryT medaraTh He TOJIBKO cTpoku. Hampumep,
€CJI HaM CPOYHO HOTPebyeTCs TePpeMHOXKUTE 175 u 113, MbI MOYKEM HAIUCATD JJIsT
5TOr0 HPOrpaMMy®:

program multl175_113;
begin

writeln(175%113)
end.

OTKOMIUINPOBAB W 3AMYCTUB 3Ty MPOTPAMMY, MBI YBUJUM Ha JKpaHE OTBET
19775. CumBosiom «*» B [lackase (1 B GOJIBITMHCTBE JPYIHUX A3BIKOB IIPOIPAMMU-
pOBaHIs1) 0003HAYAETCsT OLEPAIlHs YMHOKEHHUsI, & KOHCTPYKIus «175%113» mpe-
cTaBjsieT coboii IpuMep apudmemuueckoz0 suipastcerust. Mbl moriu ObI cjie-
JIATH 9Ty [POrPAMMY UyTh OOJIee «JIPYKECTBEHHO MOJIb30BATEI0», TOKA3aB B €€
BBIBOJIE, K Y€MY, CODCTBEHHO T'OBODSI, OTHOCHTCS BbIJIABAEMbIIl OTBET:

program mult175_113;
begin

8Koneuno, ropaso mpoIre BOCIOMB30BATHCS KAJTBKYISTOPOM MM apHpMETHIeCKIMI BO3-
MOXKHOCTSIMA KOMaHHOTO uHTeprperaropa (cum. §1.2.15), Ho ceffuac 910 HEBAXKHO.
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writeln(?175%113 = 2, 175%113)
end.

31ech MBI IPEJJIOXKIIINA ONIEPATOPY Writeln jiBa apryMeHTa, IpeTHA3HAUEHHBIX K
[IeYaTu: CTPOKYy u apudmernyeckoe BbipaxkeHne. TaKuxX apryMeHTOB MbI MOXKEM
3a/1aTh CKOJIBKO YT'OJTHO, IEPEYUCJINB UX, KaK U B 3TOM IIpUMeEpe, 4Yepe3 3alld-
Ty1o. Kcam Tenmeph OTKOMIIIMPOBATH U 3aIyCTUTH HOBBIM BaphMaHT IPOTPAMMBI,
BBITJISJIETH 9TO OYIAET MPUMEPHO TaK:

avst@host:~/firstprog$ ./mult
175%113 = 19775
avst@host:~/firstprog$

Obparure BHUMaHUe Ha (pyHIaMEHTAIbHYIO (C TOYKU 3PCHUA KOMHHHHTOpa) pas-
HUITY MEXKJYy CAUMBOJIAMU, BXOAIIIUMU B CTPOKOBBII JINTEpaJ, U CUMBOJAMU BHE
€ro: ecIn BeIpaxkeHne 175113, Haxosiimeecst BHE CTPOKOBOT'O JINTEPAJIa, OBLIO BhI-
YUCJIEHO, TO COBEPIIEHHO TE YK€ CUMBOJIbI, HO HAXOJAIINECS MEXKJY aloCcTPpOdOB
U BXOJSIIE, TAKIM 0Opa30M, B CTPOKOBBIH JIUTEpaJi, KOMIIMISITOP BOBCE HE IIbI-
TaJICST PACCMATPHUBATH B KAUECTBE BBIPayKeHUsI 1 BOOOIIE B JTIOOOM MHOM KAIeCTBE,
HEXKeJIM POCTO KakK CUMBOJIBLI. [lo9TOMYy B COOTBETCTBHU C HAINMMMU yKA3aHUsI-
MU IIporpaMma CHadaJja HaledaTasa OJWH 3a JIPYTUM BCE CUMBOJIBI U3 3aJaHHOTO
CTPOKOBOIO JinTepaJia (B TOM 9HCIe, KaK JIETKO BUJETh, IPOOEJIBI), & 3aTeM CJie-
YoM apryMeHT ollepaTopa writeln, B po/in KOTOPOI'O BLICTYTIAET BhIpaXKeHUE
co 3nagyenmeM 19775.

Pazymeercs, ymHOXKeHME — JIAIEKO HE €IUHCTBEHHAS apudMeTUIecKas Onepa-
¥s, KOTOPYIO mojiepkuBaeT a3k [Tackans. Crioxkenune n Berautanue B [lackase
00603HAYAIOTCST €CTECTBEHHBIMU JIJIsl 9TOTO 3HAKAMU «+» U «-», TAK UTO, HAIIPUMED,
BbIpazkeHne 12 + 105 jgact B pesynbTraTe 117, a BoipakeHue 10 - 25 jmact -15.
Taxk ke, Kak ¥ IpU 3alUCA MaTeMaTwIecKux (opMmysi, B BbipaxkeHusx [lackasis
olepanu UMeEIOT Pa3Hble NPUOPUIMETNbL; HAIIpUMeED, IPUOPUTET YMHOXKEHUs B
[Tackajte, KaK U B MaTeMaTUKe, BBIIIE, YeM IIPHUOPUTET CJIOKEHUS U BHITUTAHUS,
[I09TOMY 3HaUYEHUEM Bbipazkenusi 10 + 5 * 7 Oyzaer 45, a He 105: 1pu BLIYUC/IEHAN
9TOr0 BLIPAYKEHWs CHadaJja ITPOU3BOAUTCS YMHOXKEHUE, TO €CTh 5 YMHOXKAIOT Ha
7, osrydaeTcs 35, U TOJBKO ITOCJIE 9TOrO MOy YeHHOE UUC/IO TPUOABIIAIOT K J1eCsI-
Tu. TouHO Tak ke, KAK U B MaTeMaTu4deckux popMmysiax, B Beipazkenusx [lackass
MBI MOYKEM HCIIOJIb30BATDh KPYIJIble CKOOKH )1 M3MEHEHUS IOPSIIKA BBIIIOTHEHHS
omeparuit: (10 + 5) * 7 mact B pe3yabrare 105.

Ormerum, uro B [Tackaie mpesycMOTpEHBI TakKe yHapHvie (TO eCTh MMEro-
7€ OJINH APTYMEHT) ONEPAIUH «+» M «-», TO €CTh MOXKHO, HAIIPUMED, HAINCATD
-(5 * 7), nosyunrcsa -35: yHaApHAasI Olepalys -, Kak U CJIeJI0BAJIO OXKUIATh, Me-
HAET 3HAK YUCJIa HA ITPOTUBOMOJIOXKHBINA. YHApHAs Oollepalys + ToxKe IPeyCMOT-
peHa, HO OGOJIBITIOTO CMBIC/IA B HEll HET: e€ Pe3yJIbTaT BCErJa PaBeH apryMeHTY.

HeckoJibko citoxkHee 06CcTosT feita ¢ onepariueii jgeeaus. OObIIHOE MATEMATH-
qecKoe JieJieHre 0003HAIAEeTCs KOCOi 4epToit «/»; Hy2KHO TOJIBKO He 3a0bIBATH, YTO
olepalyd JeJIeHud OTJINIaETCA OT YMHOXKEHN A, CJIOZKEHN A U BbITUTAHNA: JTazKe €C-
JIM €€ apryMeHTBI IeJIble, Pe3y/IbTaT B OOIIEeM Ciydae He MOXKET ObITh BBIparKeH
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[EJIBIM YUCJIOM. DTO IMPUBOJAUT K HECKOJBKO HEOXKMJIAHHOMY JIJIsi HAUMHAFOIINX
addexTy. Hammpumep, eciin MbI HAIIWIIIEM B IIpOrpaMMe omepaTop writeln(14/7),
B €r0 BBIJa"U€e MbI MOXKEM JIazKe He Cpa3y OIO3HATH UUCTIO 2:

2.0000000000000000E+0000

Yr0o6bI MOHATH, B 4Y€M TYT 3arBO3JIKA U II0YeMy writeln He HaledaTas IIPOCTO
«2», IOTpedyeTcs JOBOJIBHO IPOCTPAHHOE OObICHEHUE, BBOSINEE MOHSITUE TMU-
na evipastcenus’. [I0CKOIbKY 9TO OJIHO 3 OCHOBOIO/IAIAIONIUX HOHATHHA B IIPO-
rPAaMMUPOBAHUE U B JaJIbHEHIIEM MbI B JIIOOOM ciIydae 0e3 Hero He 0OOWIEMCs,
MONbITaeMCs Pa300paThCs ¢ HUM IIPsIMO ceffdac.

OTMernM JIJTsT HAYAJIa, ITO BCE UUC/A, KOTOPBIE MBI 3aIMCHIBAIN B TIPUBEIEH-
HBIX BBIIIE TIPUMEPAX, IEJbIe; eCJIM Obl MBI HAIIMCAJIN ITO-HUOYIbL Bpoje 2.75, TO
pedb OBI MOMIA O “wucAe dpyz020 Muna — TaK HA3BIBAEMOM YUCAE C NAABG-
roueti mowkoti. Mbl ¢ BaMu 1OApOOHO pacCMaTPUBAIN IPEICTABICHUE TUCETT
oboux BuoB (cM.§1.4.2 u 1.4.3) u Bujesn, 9TO OHU XPAHATCSA U 0OpabATHIBAIOT-
cst coBeplirieHHO Mo-pasHoMy. C MaTeMaTH4ecKoil TOYKU 3peHus «2» U «2.0» —
OJHO W TO 2K€ YHCJIO, HO B IIpOI'paMMHPOBAHUN 3TO COBEPIIEHHO Pa3HbIE BEIIu,
MIOCKOJIBKY y HUX pPa3HOe IPeJCTaBJIEHHe, TaK YTO JJIsl BBIOJTHEHUS OTEPAITHit
HaJ HIMHU TPEOYIOTCs pa3Hble HOCIE0BATEILHOCTH MAIUHHBIX KOMaH . bBoJuiee
TOTO, IEJIOE YUCJIO 2 MOXKET OBITh MPEJICTABICHO KAaK IBYX0aiiTHOE, OHODANTHOE,
JeTBIPEX6ATHOE MK JlazkKe BOCBMUOANRTHOE 11e/I0e, 3HaKOBoe nim Ge33uakoBoe .
Bcé aTo TOXKE TIpEMEpDLI cuTyaIuii, Korjga pedb uIaéT o pasubix Tumax. B Ilac-
KaJjle KaXKJIbIfl TUI MMeeT CBOE WMsl; HAIPUMeEDP, 3HAKOBBIE IIeJIble YUCJIAa MOTYT
6bITh THa shortint, integer, longint u int64 (cooTBeTCTBEHHO OTHOOANTHOE,
JIBYX6aliTHOE, YeThIDEXOANTHOE U BOCbMUGANTHOE 3HAKOBOE 11€JI0€), COOTBETCTBY-
forue Ge33HAKOBbIE THUIIhI HA3BIBAIOTCH byte, word, longword u qword, a Yucia
C IUTaBaIoIIeil TOIKOI OOBIMHO OTHOCAT K THIy real (xoTs ToT ke Free Pascal
HOJIJIEPKUBAET U JIPYTUE THUIbI YUCEJT C IJIABAOIIEH TOYKOI ).

Kak 310 yacTo 6bIBaeT B MH2KEHEPHO-TEXHUIECKUX JIUCITUIIINHAX, TIOHATHE TH-
I1a IJIOXO TOJIAETCS OIPEJIEJIEHUIO: €CJIN JIaXKe IOIBITAThCS TaKOe OIpejie/IeHue
JaTh, CKOpee BCETO, OHO OKAXKeTCs B UEM-TO He COOTBETCTBYIOIINM PeaILHOCTH.
Yare Bcero B jiuTeparype MOXKHO BCTPETUTH yTBEPKIEHUE, ITO THUIl €CTh MHO-
2KE€CTBO BO3MOXKHBIX 3HAYEHUil, HO, IPUHSIB TAKOE ONpeJiesieHre, Mbl HE CMOYKEM
OOBSICHUTD, YEM PA3IUTIAIOTCS BCE Te 3Ke 2 1 2. 0; C/IeJOBATEILHO, B IOHSITHE TUIIA,
JOJIZKHO BXOJUTH HE€ TOJIbBKO MHOXKECTBO 3Ha‘IeHI/II'717 HO U IIpUHATOE JJIsd JaHHOI'O
TUNA MAIUHHOE TpeACTaBeHrne 3TUX 3HadeHnit. Kpome Toro, Muorme aBTOPBI
MOTIEPKUBAIOT BAXKHYIO POJIb HaOOPa onepayuti, ONPeIeTEHHBIX JJIsi JAHHOTO TH-
Ia, U 3TO, B IPUHINIIE, PA3yMHO. 3asBUB, YTO THUHI BbIpa*keHusi PUKCUPYET
MHO>KECTBO 3HAYEHWil, UX MAaIlIMHHOE ITPEeJCTaBJIeHNe m Habop omnepa-
Ui, OIIpeIeSIEHHBIX HAJ 3TUMU 3HAYEHUSMU, MbI, [10-BUJINMOMY, OKaKEMCsI
OJIM3KN K UCTHUHE.

9PazyMeercs, €C/iM MBI TPOCTO HAIIAIIEM B MPOIPAMMe YHCJI0, TAKas 3alHCh (TaK Ha3bIBac-
Masl IUCI0Bas KOHCTAHTA, UM YHUCIOBOH JINTEPAJT) TOKE OYJIET TACTHBIM CJIyIaeM BBIDAYKEHUS.
OFcnn 3mech 9T0-TO HEHOHATHO, 06A3aTebHO IIepednTaiite §1.4.2.
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Tuner (1 BbIpaKeHUsi) ObIBAIOT HE TOJIBKO YUCJIOBbIME. Hanpumep, Tui
boolean, mpeaHA3HAYEHHDINH /TSI PAOOTHI C JIOTUYECKUMU BBIPAYKEHUSAMU, MIPE.Ly-
cMaTpHUBaeT BCero jpa 3HadeHus: true (ucruna) u false (J102kb); HAGOpP onepa-
Uil HaJ| 3HAYEHUSAMHA TOT'O TUIIA BKJIIOYAET XOPOIIO 3HAKOMbIE HAM KOH'bIOHKITUIO,
IU3BIOHKIINIO, OTPUIIAHNE W «HCKIoYaroliee win». Vcmonb3oBaBineecss B HAIEH
camoit nepBoil nporpamme ’Hello, world!’ ecTh He 4TO MHOE, KAK KOHCTAaHTA
(a 3HAYMT, BHIpayKeHNe) THNA String (CTPOKA), M HaJ CTPOKAMH JIAyKe €CTh OIle-
palusi, IpaBa, BCEro OJIHA — «CJIOYKEHNEy, 0003HATAEMOE CUMBOJIOM «+», KOTOPOe
HA CAMOM JIeJie O3HAaYaeT KOHKATEHAIUIO (IIPOIIe TOBOPsi, COCJINHEHNE) JIBYX CTPOK
B oxay. CTPOKM TaK»Ke MOXKHO CPaBHUBATDH, HO PE3Y/ILTATOM CPABHEHUSI, KOHETHO,
OyzieT y»ke He CTpPOKa, a JIOTMIecKoe 3HadeHne, T. . 3HaUYeHne Tuia boolean. s
paboOThI C OAMHOYHBIMU CHMBOJIAMHU HCIIOJIb3YETCsI TUII char, | T. 1.

Beprémcsa K omepalinu JeeHnsi, ¢ KOTOPO BeCh 3TOT PasroBOp, COOCTBEHHO
roBOps, U HadaJjcd. lelepb y»Ke HeTPYAHO J0rajaThbCs, modeMmy writeln(14/7)
MOBEJT cebsT TaKUM HEOXKWIAHHBIM o0pasoM. Pesysibrar omeparuii yMHOXKEHWUSI,
CJIOYKEHUS W BBIYUTAHUS OOBITHO MMeEeT TOT K€ THUIl, YTO U apTryMeHTHI oIlepa-
UM, TO €CTh IPHU CJIOXKEHUU WA YMHOXKEHUU JABYX IE€JbIX MBI IOJyYaeM IIEJIOE;
€CJIU K€ MBI [IOIILITAeMCsl CJIO?KUTD ABa YUCJIa C IIJIaBAIONIECl TOUKOI, TO U Pe3yJib-
Tar OymeT YMCJIOM C IIaBatoleil Toukoii. C mejeHneM BCE MHAYE: €ro pe3yJibTaT
6ce2da MMeeT THI YNCJIa C ILIABAIONIEH TOYKON, 9eM W OOYCJIOBJIEH IOJIYIeHHBII
3 deKT.

loBopst nogpobree, onepaTtop writeln, eCNn He NPUHATbL CNEUWaNibHbIX MEP, BbIBOANT
4yucna € naasatoweli TOYKOW B TaK Ha3blBAaeMOW Hay4YHOW HOTauuu — B BULE MaHTUCChI
1 nopsiaka, NpU4YéM MaHTMCCa npeacTaensieT coboli fecATNYHYO Apobb, YAOBETBOPSIOLLYHO
ycnosuto 1 < m < 10, v BbIfaétca Ha neyvaTb ¢ 16 3Hakamu noce 3ansAToii; Nocae MaHTUCChI
B Hay4Holi HoTauum cnegyet byksa E (oT ciioBa exponent), oTaensiowas oT MaHTUCChI 3annch
nopsigka — NOJOXKMTENIBHOMO UM OTPULATENBHOIO LEIOr0 YNC/a P, NPEACTaBASIOLWEro cOboii
cTeneHb JecsiTv; BCE 4ncao pasHo m - 10P. 3To noBefeHNe MOXHO N3MEHUTb, €C/N 3a4aTb B
SIBHOM BUJ€, CKOJIbKO 3HAaKOMECT Mbl XOTUM BbIAENINTL Ha NeYaTb HYUCAA U CKOJIbKO U3 HUX —
Ha 3Haku nocse 3ansToil. Jna aToro B onepatopax write u writeln nmocne 4mMcC/i0BOro
BblpaXkeHnsi [0baBNSIOT ABOETOYME, Leoe HUCIO (CKONbKO 3HAKOMECT BCEro), elwé OfHO
LBOETOYUME 1 eLé 04HO HUCIO (CKONIBKO 3HAKOB nocie 3ansAToi). Hanpumep, ecan Hanncats
writeln(14/7:7:3), To Hane4yaTaHo 6y,u,eT 2.000, a NnocKosIbKY 34€eCb BCEro NsATb 3HAKOB,
nepes 3Tum Bynet HanevaTaHo ewé asa npobena.

Kpowme obbranoro genmenns, [Tackaub mpeaycMaTpuBaeT 4ea04ucAeHHoe de-
JAerue, N3BECTHOE U3 IKOJILHON MaTeMaTuKiu Kak deaeHue ¢ ocmamxom. s
9TOr0 BBOJSITCS €IIE JIBe olepalnu, obo3HadaeMble cjioBaMu div u mod, KOTOPbIE
O3HAYAIOT JlesieHne (¢ OTOpachIBAHUEM OCTATKA) U OCTATOK OT TAKOIO JIEJIeHHUsI.
Hampuwmep, eciin HammmcaTb

writeln(27 div 4, ° ?, 27 mod 4);

— TO HAIlEYATaHO OyIeT /IBa ducjia depe3 mpodes: «6 3».
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2.2.2. IlepemenHble, THUNINAJIU3AIUS 1 IPUCBAaNBaHUE

Bce npumepsr, npueféHHble B IpeAbLIyIIEM aparpade, o0JIaaioT OIHUM
dyHIaAMEHTAILHBIM HEJIOCTATKOM — OHM HEYaTaIOT KaXKJbIil pa3 OJHO U TO K€,
HEB3Wpas HU Ha KaKhe O0CTOATEIbCTBA, MOTOMY UTO PEIIAIOT HE IIPOCTO OJIHY U
Ty 2Ke 3aj7a9y (TaK MoCTymaeT OOJIBITMHCTBO IPOTPAMM), & 00Ky U MY oHce 3a0a4y
O0Ast 00H020 U MO20 dHCE HACTMHO20 CAYYaA. JIFODUTEn paccy»KaaTh O CBOMCTBAX
AJI'OPUTMOB, BO3MOYKHO, 3asBUJIU ObI, 9TO AJITOPUTMBI, PEAJIU30BAHHBIE B HAITUX
nprMepax, He 00JIa1ai0T CBOWCTBOM MaccoBocTh (CM. cTp. 174).

Brio 661 HAMHOTO WHTEpECHEee, ecyin ObI IpOrpaMMa, yMEIOIast Perarh HEKYIO
3a/1a49y, IIyCTh Ja’Ke BCErO OJIHY U OUYEHbB IIPOCTYIO, BCE Ke perrnaa Obl e€ 6 obuwem
sude, TO eCThb 3anpaluBasa Obl y moJb30BaTe s (1 Gpasa Obl OTKYIa-TO eIlE)
3HAYEHUsI BEJIMYUH U paboraja Obl ¢ HUMHU, 8 HE C TeMU BEJIUIUHAMEU, KOTOPHIE
2KECTKO 3JIaHbI IIPSIMO IIPU HAIIMCAHUN [TPOTPAMMBI B €€ UCXOJTHOM TeKcTe. UTo0bI
9TOr0 JOCTUYb, HAM HOTpe6yeTCH OJIHa O4Y€eHDb BaKHagd BOSMOXKHOCTDL: MbI JTOJIZKHDBI
yMeTb Tpanums 6 namsmull Hexyro undopmarumio u paborars ¢ Heit. B ITackaie
JIJISE 9TOT'O MCIIOJb3YIOTCH TaK HA3bIBAEMbBIE TEPEMEHHDBLE.

D70 cnpaBegAnBO He ToNbko Ans [lackans, HO v, noxanyii, Ans GONBLIMHCTBA CYLLECTBY-
OLWNX A3bIKOB NPOrpaMMnUpPOBaHNA — HO, TEM HE MEHEE, HE ONA BCEX. CyLLI,ECTByIOT 9K30Tun-
HECKNE A3bIKW NMporpaMMmmnpoBaHus, BOO6LLI,e HE npegycMaTpuBarolLne NEpPpEMEHHbIX. Kpome
TOro, BO MHOInXx sA3blkaxX nporpaMMmnpoBaHnsa nepeMeHHbI€ NPUCYTCTBYHOT, HO NCNOJIb3YHOTCA
COBEPLUEHHO NHA4Y€ N YCTPOEHblI COBCEM HE TakK, KaK B ﬂaCKane; npnMepamMin TakKnNX A3bIKOB
MOTYT CNYXXUTb ﬂponor, Pecban, Xackenb n apyrue. Bnpoqu, €CNIN paCcCMaTpunBaTb TOJIbKO
TAK Ha3blBa€MbI€ MMMNEPATUBHbIE A3bIKN NMPOrpaMMnUpPOBaHnA, O KOTOPbLIX CTUJIb Mblllne-
HUA NMPOrpaMMuUCTa CXOXX C NACKaJNIEBCKNM, TO BO BCEX TAKUX A3blKaxX MOHATNE nepemeHHO|7|
NPUCYTCTBYET U O3HAYae€T NPUMEPHO OOAHO N TO >Ke.

[lepemennasi B mpocreiiniieM ciiydae obo3Hadaercss udeHmuguramopom —
CJIOBOM, KOTOPO€ MOXKET COCTOSITh U3 JIATUHCKUX OYKB, Iudp U 3HAKA MOTIEDP-
KIBaHUs, HO HAUYMHATHLCS JIOJIZKHO ¢ OYKBBI'Z; Takoil HIeHTH(DUKATOP HAZHIBACT-
cs umeHnem nepemenrnoti. Harnpumep, Mbl MOXKeM Ha3BaTh IMEPEMEHHYIO <«X»,
«countery», «pl2», «LineNumbers» min «grand_totals. [lo3xke MBI CTOTKHEMCS C
[epeMEHHBIMU, KOTOPbIE HE UMEIOT UMEH, HO JI0 9TOI'0 HaM IOKa Jlajieko. OTMeTnM,
uro [lacka/ib He pasimyaer 3aryiaBHble OYKBBI U CTPOYHBIE, TO €CTh II0 MIPABUIAM
[Tackass cimoBa «LineNumber», «LINENUMBER», «linenumbers» u «LiNeNuMBeR»
0003HAYAIOT OJIHY U TY K€ IIePEMEHHYIO; MHON BOIIPOC, YTO UCIOJIH30BAHUE JIJIst
OHOI'O 1 TOI'O 2Ke I/I,ZLeHTI/I(bI/IKaTOpa Pa3/IMIHbIX BapUaHTOB HallUCAHUA CIUTACTCHA
y IPOrPAMMUCTOB KpailHe JIyPHBIM TOHOM.

C mepeMeHHOI B KasKJIbIii MOMEHT BPEMEHHU CBSI3AHO HEKOE 3HAUEHUE; TOBO-
PST, UTO MEPEMEHHAA TPAHUM 3HAYEHUE WA UTO 3HAUEHUE COOEPAHCUMCH 8 Ne-
pemernrot. Keim nMs nepeMeHHol BeTpedaeTcs B apudMeTHIECKOM BbIPAXKEHUH,
MPOU3BOIUTCA TaK Ha3bIBaeMoe obpauweHue K nepemeHHol, Ipu KOTOPOM B
BBIPayKeHNE BMECTO UMEHU IIEPEMEHHO MOICTaBIISAETCs €€ 3HAUCHUE.

" YMeercs B BUAYy OmepaTHBHAS TAMATL KOMIILIOTEDA, TOYHEE, Ta e 9aCTh, KOTOPAst OTBEICHA
HaIlleil IporpaMMme Jiisi paboThI.

12Co 3maka momuépkuBaHUS UIEHTH(MUKATOP TOXKE MOMKHO HAYaTh, HO B IPOrPAMMAX HA
[Tackajie Tak OOBIYHO HE JIEJIAIOT; & BOT ¢ MU(MPBI UACHTU(MUKATOP HAYUHATHCS HE MOYKET.
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[Tackab OTHOCAT K KaTerOpUU CMPO20 MUNUIUPOBAHHHIT A3BIKOS NPO-
2PAMMUPOBAHUA; ITO, B YaCTHOCTH, O3HAYAECT, 9TO KazK/lad IIepeMeHHas B IIPO-
rpamme Ha [lackasie uMmeer cTporo omnpee/IéHHbIN TUIl. B mpeabiiyieM naparpa-
de MBI paccMATPUBAJIM TIOHATHE MUNG 6bLPANHCEHUSA; TUII TIEPEMEHHON MOXKHO
IIOHNMATh, C OJJHON CTOPOHBI, KaK THUII BBIPAXKCHUSI, COCTOAIIECIO U3 OJHOI'O TOJb-
KO obpalreHust K 3TOi MePeMeHHOM, & ¢ APYTroif CTOPOHBI — KaK THIl BHIPAXKEHUSI,
3HaYEHNE KOTOPOTO MOXKET B TaKOU IepeMeHHOW XpaHWThca. Hampmmep, caMbrit
HOITYJISIPHBIN B ITporpaMmMax Ha Ilackasie Tuil, KOTOpBIil Ha3bIBAETCs integer, moJI-
pa3yMeBaeT, YTO IIepeMEHHBIE 3TOIO THUIIA UCIIOIb3YIOTCS JJIS XPAHEHUS I1eJI0OUYUC-
JICHHBIX 3HAYEHUIl, MOTYT COJEpPKATh 4ucaa OT -32768 mo 32767 (umcia Tuia
integer, aByOaiiTHbIE 3HAKOBBIE I€JIblE), U OOpAIEHNE K TAaKOil [epeMeHHONH To-
2Ke OyJIeT, eCTECTBEHHO, BhIDAXKEHUEM THUIIA integer.

[Ipexk e 1eMm MCIIOIB30BAThH B IIPOrpaMMe IIEPEMEHHYIO, €€ HeOOXOIUMO OITH-
caTh, JiJIs Yero B IPOrpaMMy MeXKJIy 3arojIOBKOM M IJIABHOU YaCTbIO BCTaBJIs-
0T CERUUIO ONUCAHUA NEPEMEHHBLL; 3T CEKINd HAUYNHACTCA CIOBOM <«Var»
(or ciioBa variables — 1epeMeHHBIE), 32 KOTOPBIM CJIEYIOT OJIHO WJIU HECKOJIBKO
onucarul nepemMeHHbT ¢ YKa3aHneM X THIOB. HampuMep, ceKIus onmcanmii
IIEepeMEHHbIX MOXKET BBITVIAIETh TaK:

var
X: integer;
y: integer;
flag: boolean;

3Jiech lepeMeHHble X U Y UMEIOT THII integer, a nmepemennast flag — Tun boolean
(HAIIOMHMM, 9TO STOT THII, UHOIJIA HA3BIBAEMBIH JIOTMYECKUM, I[OJPA3yMeBaeT
TOJIBKO JIBA BO3MOXKHBIX 3HaUeHUsT — true u false, TO €CTh «UCTUHA» U «JIOKb» ).
IIepemennble OHOTO THIIA MOYKHO CTPYIIIAPOBATH B OJIHO ONHMCAHNE, IIEPEUNCINB
X 4epe3 3alATyIo:

var
X, ¥, 2: integer;

B TlackaJie nperycMOTPEHO HECKOJIBKO PA3JIUIHBIX CIIOCOOOB JIJIsi 3aHECEHUs 3HAa-
qeHus B riepeMennyio. Hampumep, MOXKHO 33/1aTh HA4AAbHOE 3HAUEHUE Nepe-
MeHHOU TIPSIMO B CEKITUU OIUCAHUIT; 3TO HA3bIBAETCI UHUUUAAUIAUUET:

var
x: integer = 500;

Ecisin aToro He ciienarh, B IepeMEHHOI BCE PABHO OY/IET COJEPKATHCS KAKOE-TO
3HAYEHUE, HO KAKOE — IIPEJICKA3ATh HEBO3MOXKHO, 9TO MOYKET ObITH IIPOU3BOJIBLHBIN
Mycop. Takas repeMenHasi Ha3bIBAETCH HEUHUUUAAU3UPOBAHHOU. Vcronib3o-
BaHUE «MYCOPHOTO» 3HAYMEHUs OIMMOOYHO MO CBOEH CYyTH, TaK YTO KOMIIMJIATOD,
BH/I TaKOE UCIIOJIb30BaHUe, BBIJIAET IIPEIYIIPEKICHUE; K COXKAJIEHUIO, OH JIaJIeKO
HE BCEr/Ia C 9TUM CIPABJISCTCS, B HEKOTOPBIX CAydasdX IPOrpaMMa MOXKET ObITb
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HaIlMCaHa TaK «XUTPO», 9TO B Hell OylIeT MPOU3BOAUTHCs OOpalleHue K HeHMHHUIIU-
AJIM3UPOBAHHON IIEPEMEHHOM, HO KOMIIIJISITOP 9TOrO IIPOCTO He 3aMeTutT. VHorma
ObIBaeT U HAO0OOPOT.

3HaveHne IepeMeHHON MOXKHO B JII000 MOMEHT U3MEHUTDH, BBIIIOJHUB TaK Ha-
3BIBAEMBI onepamop npucsausarus. B Ilackane mpucsanBanme ob03HATAET-
CsI 3HAKOM «:=», CJIEBA OT KOTOPOI'O 3AIMCLIBACTCS IepeMeHHasi, KOTOPO Hy»KHO
[IPUCBOUTH HOBOE 3HAUEHMe, a CIpaBa — BbIpaKeHue, 3HAUYEeHHe KOTOPOro OyIeT
3aHeCceHO B IepeMeHHyt0. Hampumep, omeparop

x =79

(auTaeTcs «X IOJIOKUTH PABHBIM 79») 3aHECET B IEPEMEHHYIO X 3HadYeHHE 79, n
C TOrO MOMEHTa, KOI'JIa 9TOT OIEPATOP CPadOTasl, B BBIPAXKEHUSIX, COICPKAIITIX
[IEpEMEHHYIO X, OyIeT HCIOJIb30BaThCsT MMEHHO 3T0 3HadeHue. Crapoe 3HAUECHHE
[IEPEMEHHOM, KAKOBO Obl OHO HU OBLIO, IIPU BBIMOJHEHUH [TPUCBANBAHUS TEPSIETCS.
Pabory nprucBanBamusi MOXKHO IPOUJLIIOCTPUPOBATH HA CJIEIYIONEM IIPUMEPE:

program assignments;

var
X: integer = 25;
begin
writeln(x);
x := 36;
writeln(x);
x := 49;
writeln(x)
end.

B MoOMeHT BBINIOJIHEHUS IIEPBOI0 U3 ONEPATOPOB Wwriteln B IlepeMEHHON X COJEp-
JKATCS HaYaJIbHOE 3HAUCHUE, 33JaHHOEC IIPU ONUCAHWU, TO €CTh YUCJIO 25; NMeH-
HO OHO H OyjeT HalmedaTaHo. 3aTeM OlepaTop IPUCBAUBAHUSI, PACIIOJIOXKEHHDBIA B
CJIeIyIONell CTPpOKe, U3MEHHUT 3HaYeHUe X; cTapoe 3HadeHune 25 OyaeT MmoTepsaHo, u
mepeMeHHasi Oy/IeT Tenepb CoJepkaTh 3HadeHne 36, KOTOpOe U HalevaTaeT BTO-
poit onepaTop writeln; ocje 3TOro B IEPEMEHHYIO OYIeT 3aHeceHo 3Hadenune 49,
U TOCJEeTHUI omepaTrop writeln HamedaTaeT Kak pa3 ero. B IegoM BBIIOJTHEHHE
3TO# TporpaMMbl OYIeT BBITJISIIETh TaK:

avst@host:~/firstprog$ ./assignments
25

36

49

avst@host:~/firstprog$

Heckouibko Gosiee cJIOXKeH Jijist [IOHUMAHUS JIPYTOil IPUMED TPUCBANBAHUS:

x :=x +5
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31ech cHaYa A BBIYUCIISIETCS 3HAYEHUE BBIDAYKEHUs CIIPaBa OT 3HAKA IIPUCBANBA-
HUsI; TTOCKOJIBKY CaMO TPUCBAMBAHNE TOKA HE MTPOU3OIIO, TPU BBIYNCICHUN WC-
MOJIL3YETCSI CMapoe 3HaUEHNE X, TO, KOTOPoe OBLIO B 9TOH IMePEeMEHHON HEITOCPE -
CTBEHHO I1€pe/Jl HAYaJOM BBIIIOJTHEHUS OIIepaTopa. 3aTeM BBIYUC/IEHHOE 3HAYMEHUE,
KOTOpOE JIJIsI HAIllero mpuMepa OymeT na 5 Gosible, UeM 3HAYEHNEe X, 3aHOCUTCS
00paTHO B IIEPEMEHHYIO X, TO €CTh, I'PY00 rOBOPsi, B PE3YJIbTATE BBIIIOJTHEHUS 3TO-
ro omepaTopa 3HAYEHWE, COIEPKABINEECST B MTEPEMEHHON X, CTAHOBUTCS Ha TSITh
bosibitie: ecau Tam Obuio 17, To cramer 22, ecyim Obuo 100, cramer 105 m Tak
JraJgiee.

2.2.3. Unentudukaropbl 1 3ape3epBUPOBaAHHBbIE CJIOBaA

B npempraymem nmaparpade HaMm moTpedOBAIOCH ONMUCHIBATE IIEePEMEHHDIE, Ta-
Bas UM UMeHa, TAKIE KaK «x», «flag», «<LineNumber» u T.1II., MBI JaKe BBEJIH I10-
HATHE Udenmu@uramopa: CIOBO, KOTOPOE MOXKET COCTOATbL M3 JIATUHCKUX OYKB,
apabckux mmndp M 3HaAKa MOAIEPKUBAHUSI, MPUIEM HAUMHATHLCS HOJIYKHO 00si3a-
TeJbHO ¢ OyKBBI. Ecin BCmoMHUTH camoe HadaJso pasropopa o Ilackase, To aHna-
JIOTUYHOE UMs-UIeHTU(MUKATOPp HaM MOTPebOBaIOCh B 3ar0JIOBKE IIPOrPAMMBI B
KavdeCcTBE UMEHHU JIjIsI BCeil IporpaMMbl e uKoM. Kpome mporpaMMbl 1 riepeMeH-
HBIX, B [TackaJje cymiecTByeT 1esblil Psiji CYINIHOCTEN, ONUChIBAEMBIX OJIb30BATE-
JeM (TO eCThb MPOrPAMMUCTOM), KOTOPBIM TOYKE HYKHBI MMEHA; MOCTEIEHHO MBI
006Cy M BOJTBIIYI0 YaCTh ITUX CYITHOCTEH M HAYUUMCS UX MCIOJIb30BaTh. ObIIee
MPaBUJIO TYT OJHO: B Ka4eCTBE UMEHU I 1ero O6br To Hu ObL10 B [Tackasie moxker
BBICTYIIATH UACHTU(MUKATOP, U IIPABUIIA Il CO3IAHUS UIeHTU(MUKATOPOB UCIIO b
3YIOTCS OJTHU U T€ YKe, HE3aBUCUMO OT TOTO, JJIsl 1ero 0UepeIHON UIeHTH(MOUKATOD
IOHATO0MJICS.

[Ipu sTOM HaM BCTpEYAIUCH CJIOBa, KOTOpbIE NpEAOCTaBigeT HaM cam llac-
KaJlb, TO €CTh TaKhe, KOTOpble HaM He HYXKHO OBLJIO ONMCHIBATH: 9TO, C OIHOIA
CTOPOHDLI, CJIOBa program, var, begin, end, div, mod, a ¢ JApyroii — cjioBa write
u writeln, integer, boolean.

HecMmoTpst Ha TO, 9TO BCE 9TH CJIOBA B TOH UJIM WHOU CTENIEHU ABJIAIOTCA 9aCTHIO
sa3pika [lackaab, oHM OTHOCATCS K pa3HbiM Karteropusam. CioBa program, var,
begin, end, div u mod (a TakyKe MHOTHE JIPYIHe, YaCTh U3 KOTOPHIX Mbl U3y9IHM B
Gyaymem) o npasuiaM Ilackasist cauTaoTcs 3ape3epeupos8aHHHIMU CAOBAMU
(MHOT/IA WX HA3BIBAIOT TAKIKE KANOUESLMU CAOBAMU); ITO 3HAYUT, YTO Mbl He
MOXKeM HCIIOJIb30BATh NX B KAUeCTBE NMEH JIJIsI IEPEMEHHBIX UJIN Y€T0-TO JIPYTOro;
dopMaIbHO OHM BOOOIINE HE CUYNTAIOTCH WUACHTU(MUKATOPAME, OTCIOJA HA3BAHUE
«3ape3epBUPOBAHHbBIEY . CBOICTBO 3ape3epBUPOBAHHOCTH KaK Pa3 U NPOABJISETCI
B TOM, YTO 3TU CJIOBA HE MOTYT CJIy?KUATDH UIEHTU(PUKATOPAMHA.

C npyroit cTopombl, cjioBa write, writeln m jmaXke CJIOBO integer, XOTs U
BBesleHBI [lackasieM, TeM He MeHee MPEICTABJISIOT cODO OOBIKHOBEHHBIE WIIEH-
TuduKaTophl (Ha caMoM jejle write m writeln — He coBceM OOBIKHOBEHHBIE, &
BOT integer u boolean — JeHiCTBUTE/NLHO OOBIKHOBEHHBIE), TO €CTh Mbl MOXKEM
OIHCATH TIEPEMEHHYIO ¢ UMEHeM integer (Kakoro-HHOY/Ib APYroro THMA), HO MPH
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9TOM IOTepPsieM BO3MOYKHOCTH HCIOJ/IL30BATL TUIl integer, Beib ero ums OyneT
3aHATO 1O, epeMenny0. KorneyHo ke, Tak jejaTh HE CleyeT; HO CTOUT UMETh
B BHUJy, UYTO TaKas BO3MOYXKHOCTL CYIIECTBYET, XOTsi Obl U3 COOOparkeHuil obIeit
SPYIUAIAN.

CTonT OTMETUTL, YTO B A€NEHUN CIIOB, NPefOCTaBsieMbix si3bikom MNackans, Ha 3apesep-
BUPOBaHHbIE CJI0BA N « BCTPOEHHbIE UAEHTUUKATOPLI» HablogaeTcs onpeaenéHHas creneHb
npowseona. Hanpumep, cnoga true n false, ncnonssyembie gas 0603HAYEHMS NOTNYECKOT
WCTUHBI U IOFUYECKO JIXKW, B KNaCcCUYecknx BapuanTax [lackans, a Takke v B 3HAMEHUTOM
Turbo Pascal cunTtannce npocteiMu ngeHtudukatopamu (0 4ém HGOALLIMHCTBO NPOrpamMmMu-
CTOB AaXke He MOAO3PEBaso, NOCKOAbKY HUKOFAA U HUKOMY HE NPUXOAUAO B rOAOBY UCMOJb-
30BaTb 3Tn caoBa Ans 4ero-1o apyroro). Cospatenu Free Pascal counmn aTo HeygobHbIM, Tak
4to komnunsTop Free Pascal paccmatpusaet aTu gBa cioBa (a Takxe new, dispose n exit)
KaK 3ape3epBMPOBaHHbIE.

2.2.4. BBoa nndopmMariuu aJjist €€ mocJjemayonieii oopadboTku

Kpowme npucBanBanus, CyImecTByIOT U IPyrue CUTYAIUN, B KOTOPBIX II€PEMEH-
Hasl U3MEHsIeT CBOE TeKyllee 3HaUYeHMe; OQUH U3 CAMBIX TUIHYHLIX IPUMEPOB —
BBITIOJIHEHUE TaK HA3BIBAEMBIX OMEpauut 660da. B xome Takoil omeparuu mpo-
rpaMma I0oJIy4aeT MH(POPMAINIO W3 BHEIIHErO0 MCTOYHHKA — C KJIABHATYPHI, U3
daiina Ha aUCKe, U3 KaHAJa CBSI3U 110 KOMIILIOTEPHOR CETH U T.II.; ECTECTBEHHO,
HO.HyLIeHHyIO I/IHCbOpl\laLH/IIO Hy}KHO r1e-TO COXpaHUTb, U JIJIA 3TOI'O I/ICHOJIb3yIOTC5{
[IepEMEHHLIE.

B s3wike Ilackasnp mambosiee TMOMyJIAPHBIM CPEJICTBOM JjIsl OIEpaIil BBOIA
CIIy>KUAT ONEPamop 8600a, 0b03HaYaeMblil cJIOBOM read, 1 ero Bapualus readln.
PaccMmoTpuM 11 Havaja IPOCTEHBKUI IpHUMep — IPOrpaMMy, KOTOpas BBOIUT
¢ KJIABHATYPBI IIeJIO€ YHCJIO, BO3BOIHUT €r0 B KBaJpaT U IedaTaeT IOJIyJeHHBIH
pe3yJIbTaT:

program square;
var

x: integer;
begin

read(x);

X 1= X*¥X;

writeln(x)
end.

Kak BuanMm, B mporpamMMe HCHOJIB3YeTCs OJHA IepeMeHHas THIa integer, KOTO-
pas Ha3zbIBaeTCsd X. [UlaBHAs YaCTh MPOrPAMMBI IIPU 3TOM BKJIIOYAET B cebs Tpu
onepaTopa. [lepBrlit n3 HUX, read, TPEANUCHIBAET BLITOJIHUTD YTEHUE IIEJIOTO TUC-
Jia C KJIABUATYPBHI, II0CJIe Yer0o 3aHECTU IPOYNTAHHOE YUCIIO0 B IEPEMEHHYIO X. BbI-
[IOJIHEHWE TIPOIPAMMBI IIPU 3TOM OCTAHOBUTCH JIO TeX 110D, IOKa I0Jb30BATE/b HE
BBEJIET YHCJIO, IPUIEM B CBSI3H C OIIPEJEIEHHBIMU OCOOEHHOCTSME PEXKUMA PAOOTHI
TepMUHaJIA (TOUHee, B HAIIEM CJIydae — ero NporpaMMHOIO SMYJISITOPa, KOTOPBIIi
HOBTOPSIET OCOOEHHOCTU PABOTHI HACTOAIIUX TEPMUHAJIOB) IPOrPAMMa «YBUIUT>
BBEJIEHHOE YHNCJIO He PaHBIIe, YeM IT0JIb30BaTe b HaXKMET KJIaBHUITY Enter.
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Bropoit onieparop B HallleM IpuMepe — 3TO ONEPATOP MPUCBAWMBAHUS; BhIPA-
JKEHHe, CTOsIIIee B €ro MpaBoil 4acTu, 6epéT TeKylee 3HadeHne IepeMeHHoil X (To
€CTh 3HAYEHUE, KOTOPOE TOJBKO 9TO OBLIO MPOYUTAHO C KJIABUATYPLI OIIEPATOPOM
read), yMHOXKaeT ero caMo Ha cebsi, T. €. BO3BOJUT B KBaJIPAT, a PE3yJIbTAT 3aHO-
cuT o0paTHO B nepeMeHHyIo X. TpeTuit ornepaTop — yKe XOPOIIO 3HAKOMBIN HaM
writeln — meyaTaeT MOJYyYUBIIHUIICA PE3yJIbTAT. BBINOJHEHNE TONH TPOrPaAMMBbI
MOZKeT BBITVIAAETD TaK:

avst@host:~/firstprog$ ./square
25

625

avst@host:~/firstprog$

Cpazy 1mociie 3aiycKa IIporpaMMa, «3aMIPaeT», TaAK 9TO HEOILITHLIN I10JIb30BaTE/ b
MOXKET IIO/[yMaTh, YTO OHa BOOOIIE 3aBUC/Ia, HO Ha CAMOM JIeJIe IPOrpaMMa, IIPOCTO
2KJIET, KOrJIa M0JIb30BaTe /b BBeIET Tpebyemoe ducyo. B mpumepe Boiire ducio 25
BBEJI MMOJIb30BaTE b, 8 YUCJI0 625 BbIJasa IporpaMma.

Kcrarwn, ceiiqac camoe BpeMs ITOKa3aTh, TOYEMY BbIparkKeHUE «BBOJ, C KJIABU-
aTypbI» HE BIIOJIHE COOTBETCTBYET rZ[eI'-/'ICTBI/ITe.HbHOCTI/I n IIpaBUJIbHEE 6y,ZLeT I'OBO-
PUTH O «BBOJI€ M3 CTAHJIAPTHOTO ITOTOKA BBOAa». [ljisT Hadasa cO3a UM TEKCTO-
BBI# (baily1, comeprKaIuii OJHy CTPOKY, & B 9TOH CTPOKE — UUCJIO, IIyCTh 3TO JIJIs
pasnoobpasusi oyaer 37. Daitan Mbl Ha30BEM num.txt. [Ijist ero cosmanus MOXK-
HO BOCIIOJIb30BATbCA TEM K€ PEeJaKTOPOM TEKCTOB, KOTOPBIA BBl IIPUMEHAETE I
BBO/Ia TEKCTOB IIPOI'paMM, HO MO2KHO IIOCTYIHUTH U IIPOIIE — HAIIpUMEP, TaK:

avst@host:~/firstprog$ echo 37 > num.txt
avst@host:~/firstprog$ cat num.txt

37

avst@host:~/firstprog$

Tenepb 3allyCTUM HAlly IIpOrpaMMy square, IepeHallpaBUB el BBOI U3 (baf/'ma
num.txt:

avst@host:~/firstprog$ ./square < num.txt
1369
avst@host:~/firstprog$

Yucsio 1369 — 3r0 KBajpaT yucjia 37; ero HaledaTasa Haia nporpamma. [Ipu
9TOM HCXOJ/IHOE€ YHCJIO OHa, KaK MbI BU/UM, C KJIaBUATYPbl HE BBO/[MJIa — OHa B
COOTBETCTBUHU C HAINMMY YKA3aHUSIMU IPOYIUTAIA ero u3 daitia num. txt. B atom
HECJIOXKHO yOeIUThCs: OTPENAKTUpyitTe ait num.txt, 3amMeHuB [nciao 37 Ha
KaKoe-HUOYy/Ib JIPYroe, W CHOBA 3aIlyCTUTE MPOTPAMMY Square C MepeHalpaBie-
HueM u3 aitjia, Kak MMOKA3aHO B IIPUMEPE; B 9TOT pa3 MporpaMMa HaledaraeT
KBaJpaT TOTO UUCJIa, KOTOPOE BBl 3aHECTN B (Dail.

B Hamem npumepe MBI CHaYaJsa UCIOJIB30BAIN CHCTEMHYIO KOMaHy echo ¢
IepeHalpaBJIeHueM BBIBOjIa, 9TO0BI ¢chOPMHUPOBATDH (DA, COMEPIKAIIA TUCTO, &
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3aTeM 3aIlyCKaJ/IU HAIlly IMPOrpaMMYy C IIepeHallpaBJIeHIeM BBOJA U3 3TOro daiia.
[IpumepHO TEX 2Ke PE3YIHTATOB MOXKHO JOOUTHCH 0€3 BCAKHUX MPOMENKYTOUHDBIX
daiiyios, 3amycTuB KOMaHIy echo OMHOBPEMEHHO C HaIlleil mporpaMMoil Tak Ha-
3biBaeMbIM  KoHgetiepom (cM.§1.2.11); npu 9TOM BBIBOJ KOMaH/bl echo moiér
HEIOCPEJICTBEHHO Ha BBOJ Hallleil mporpamme. emaercs 3To Tak:

avst@host:~/firstprog$ echo 37 | ./square
1369

avst@host:~/firstprog$ echo 49 | ./square
2401

avst@host:~/firstprog$

Ilepenamnpabum BbIBOM, B daiin result. txt:

avst@host:~/firstprog$ echo 37 | ./square > result.txt
avst@host:~/firstprog$

B sTor pa3s Ha 3KpaH BOOOIIE HUYErO HE BBIBEJIOCH, 3aTO PE3YJIbTaT OKA3aAJICS
3anucad B aiia, B 9€M JIerKo yOeUThCA:

avst@host:~/firstprog$ cat result.txt
1369
avst@host:~/firstprog$

Temepp MbI 3HAaeM Ha COOCTBEHHOM OIIBITE: BBIBOJ, <«HA 3KPaH» OaJIeKO He
BCcerja MAET Ha dKPaH, a BBOJI «C KJIABUATYPbI» OTHIOAb HE BCEraa OCy-
HIECTBJISETCH C KJIaBUaTyPbl. IMeHHO MOSTOMY IIpaBujibHee TOBOPUTDH O BHIBO-
Jie B CTAHJIaPTHBIA ITOTOK BBIBOJA U O BBOJIE U3 CTAHIAPTHOTO MTOTOKa BBOA. [1om-
YepKHEM, 9TO caMa IIporpamMma BooOIlle He 3HaeT, OTKYy/Ja UAET €€ BBOJI,
M KyJa HaIpaBJieH €€ BBIBOJ, BCE IMEPEHAIIPAB/ICHUS OCYIIECTB/ISIET UHTEP-
IIPETATOP KOMAaH/IHOM CTPOKM HEMOCPEJICTBEHHO IIEPE] TeM, KaK 3allyCTUTh HaITy
TPOrpaMMy.

2.2.5. Beperuch HexBaTKu pa3psaaHoOCTH!

[Tpuexan kak-To Uibs Mypowmer; pyOuTsb roJioBy
3umeto [opwraeray. [puexan — u orpybun 3mero
royioBy. A y 3Mest JiBe TOJIOBBI BBIPOCJIU.
Orpy6un Wibss Mypowmer; 3Mero gBe TOJIOBBI —
a y Toro 4dernipe Bbipociu. OTpyObus on emy
JeThIpe — & y TOI0 BOCEMb T'OJIOB BBIPOCJIO.
Py6un Mypowmer: roJioBbl, pyous, pyoui-pyom,
B KOHIIE€ KOHIIOB HapyOW/I B OOIIEHl CJI02KHOCTU
65535 TOJIOB — BOT TYT-TO U TIOMep 3Meit
loperabra. Iloromy uro 6611 OH
MICCTHAAIATUPAZPATHBIIA.

[TpomomkuM IKCIIEPUMEHTHI € IIPOrPaMMOil square, HaYaThIe B IPEIbLIYIIEM
maparpade, HO Ha 3TOT pa3 BO3bMEM UUCJIA TOOOJIBIIIE.
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avst@host:~/firstprog$ echo 100 | ./square

10000
avst@host:~/firstprog$ echo 150 | ./square
22500
avst@host:~/firstprog$ echo 200 | ./square
-25536

avst@host:~/firstprog$

Ecnu ¢ nepBbiMu iByMst 3a1mycKamMu BCE ObLIO BpoJie ObI B MOPSIIKE, TO HA TPEThEM
9TO-TO SIBHO TIOILIO HE TaK. UTOOBI MOHSTH, YTO IIPOUCXOMHUT, BCIIOMHHUM, YTO
nepeMeHHble THNa integer B Ilackase mMoryT mpmHMMaTh 3HadeHUs: OoT -32768
1o 32767; Ho BeJb KBajpaT uucyaa 200 pasen 40000, To ecTh B IEpeMEHHYIO THTIA
integer om mompocty He oMermaeTcst! OTCIoma HeJTeblit pE3yIbTAT, KO BCEMY eITE
U OTPUIIATEJIbHBINA.

Pe3yanaT, HECMOTPA Ha €ro HeNenocCTb, O4€Hb NPOCTO O61:$ICHVITI:. Mbi YXe& 3HaeMm, 4TO
nMeeM [eno CO 3HAKOBbLIM L€JIbIM YNCJIOM W Y HAC NPOU3OLLUNO [1ePernosiHeHne (CM. §1.4.2,
ctp. 193). PaspsigHocTb Hawmx ymcen coctaensieT 16 6uT, Tak 4TO NpW NepenoNHeHnn NTo-
rosoe 4ucno nosyyaetcs Ha 2'6 = 65536 meHblue, yeM [OMXHO bbiThb. MMpaBUILHBIM pe-
3yNbTaTOM YMHOXeHUA 6610 Bbl yucno 2002 = 40000, HO nepenosiHEHNe YMEHbBLUWAO €ro
Ha 65536, Tak 4to nosyyumnocs 40000 — 65536 = —25536; poBHO 3TO Mbl U Habnogaem B
npumepe.

Hawubouibitiee wncio, KoTopoe Halla mporpamMmma odpadbaTbiBaeT KOPPEKTHO —
181, ero kBajgpatT cocrapiigeT 32761; kBajpatr 4ucjaa 182, cocrapisionmuii 33124,
B Pa3ps/HOCTH 4YKCJIa THIA integer yxke «He je3eT». Ho BCE He Tak crpariHo,
IIPOCTO HY>KHO IMPUMEHUTDb JApyroil Tun rnepemenHoit. Hanbosiee oueBuIHBIM KaH-
AUIATOM Ha POJIb TAKOT'O THIIA OKAa3bIBAeTCs longint, NMeonuit pa3psaIHoCTb 32
OuTa; repeMeHHbIe STOr0 THUIA MOTYT IPUHUMATL 3HAaUYeHus OT -2147483648 1o
2147483647 @16.0T<—2311K)231——1} B nporpaMme 10CTATOYHO U3MEHUTH OJTHO
CJIOBO — IIPOCTO 3aMeHUTL integer Ha longint:

program square;
var

x: longint;
begin

read(x);

X 1= X*X;

writeln(x)
end.

U BO3MOXKHOCTH HaIleil porpaMMbl (Tocsie e€ MepeKOMITUIISAIIN) PE3KO BO3pPac-
TYyT:

avst@host:~/firstprog$ echo 182 | ./square

33124

avst@host:~/firstprog$ echo 200 | ./square
40000

avst@host:~/firstprog$ echo 20000 | ./square
400000000

avst@host:~/firstprog$
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KOHELIHO, paaoBaTbCAd paHO, CBOM npejes eCTb U 371€Ch:

avst@host:~/firstprog$ echo 46300 | ./square

2143690000
avst@host:~/firstprog$ echo 46340 | ./square
2147395600
avst@host:~/firstprog$ echo 46341 | ./square
-2147479015

avst@host:~/firstprog$

HO 3TO BCE Ke JIydIlle, YeM TO, 4TO ObLIO.

Mo>kHO paclMpuTb pas3psagHOCTL YUCA eLLé CuibHee, MPUMEHNB TUN int64, ncnonb3y-
toLynii 3HaKkoBble 64-6uTHble Yncnald. Mocne 3ameHbi longint Ha int64 n nepekomnuasALMN
Halla nMporpaMma CMOXXET BO3BECTM B KBaAPaT NPsiMO-TaKy «OrPOMHbIE» YucCha:

avst@host:~/firstprog$ echo 3000000000 | ./square
9000000000000000000

XOTSl, KOHEYHO, KTO WLieT — TOT BCerfja HalAeT; pa3yMeeTcCs, MAaKCUMaJbHO BO3MOXXHOE
4NCNO eCTb U AN int64:

avst@host:~/firstprog$ echo 3037000499 | ./square
9223372030926249001
avst@host:~/firstprog$ echo 3037000500 | ./square
-9223372036709301616

I'Iocnep,Hee, HYTO Mbl MOXEM CAENATb ANA pPaClLUNPEHNA AMana3oHa 4YNcen — 3TO 3aMEHUTHb
3HAKOBble 4uUcna 6633HaKOBbIMVI. MHOFO 3TO He AacCT, Mbl BblfagaeM BCero oguH 6I/IT, HO
qucen paspsgHocTu, npesbiwatoweli 64, B Mackane (Bo Bcsikom cnydae, Bo Free Pascal) Her.
NTak, meHsiem int64 Ha qword (OT cnoB quadro word, TO eCTb «y4eTBEPEHHOE CJIOBOY; NOg,
«CNOBOM>» Ha apxXuTeKTypax cemelicTea x86 TpagnunoHHo noHumaetcs 16 6ut) n npobyem:

avst@host:~/firstprog$ echo 3037000500 | ./square
9223372037000250000

MockonbKy MakCUManbHO BO3MOXHOE 3HaYeHWe Hallell MepeMeHHOW Tenepb COCTaBASET
204 — 1 = 18446744073709551615, Mbl MOXeM MpefckasaTb, Ha KakOM 4UCe Mporpam-
Ma gacT cboii. Keagpat umucna 232 coctaenser 264, 4to Ha eguHuLy Gonblie gonycTumoro.
CnepoBaTenibHO, Hanbosibllee YMCIO, KOTOPOE Halla Mporpamma ewé CMOXET BO3BECTW B
kBagpaT — 370 232 — 1 = 4294967295. Mposepsiem:

avst@host:~/firstprog$ echo 4294967295 | ./square

18446744065119617025
avst@host:~/firstprog$ echo 4294967296 | ./square
0

BoT Takoil BOT HECKOJIbKO HeOXWAaHHbIA 3hdekT OT nepenonHeHus, uaum, rosopsi bonee
CTPOro, OT MepeHoca B HECYLeCTBYIOLMI pa3ps, Belb Mbl Ha Celi pa3 umeeM feno ¢ bes-
3HakoBbIMU. [MomHnTe aHekgoT npo 3mes [opbiHbIva?

BEcan uncna Tina longint ecTh NPAKTHYECKHM B JII0GOH peasmsanmm Ilackassi, TO THII
int64 — 310 OcoGeHHOCTHL M36GpaHHO Hamu peasnusanuu (To ectb Free Pascal), Tak wuro, ec-
JI1 BBI IOIPOOyeTe UCIOJIb30BaTh €ro B Ipyrux Bepcusax Ilackasis, BejlMKa BEPOATHOCTD, YTO €ro
TaM He OKarKeTCs.
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2.2.6. IIpocTas mocjie0BaTEJILHOCTh ONIEPATOPOB

Bce nporpaMMbl, KOTOPBIE MBI TTUCAJIH JIO CUX IO, BBIIOJIHSIIUCH TOCTIEI0BA-
TeJIbHO, OIlepaTop 3a omneparopoM. VHTepecHO, 9TO TpUBHUAJIbHAS, B CYIIHOCTH,
UIesl NOCAEIOBAMENDHO20 SHINONHERUSA UHCTPYKUUL JTAJTEKO He BCeM JIFOSIM II0-
KopsieTcst cpa3y u 6e3 0ost; eciu Bbl HE UyBCTByeTe ce0si yBEpPEHHO, HOpoOyiiTe
HAIINCATb 9TO-HUOY/Ib BPOJE TaKOTO:

program sequence;
begin
writeln(’First?’);
readln;
writeln(’Second?’);
readln;
writeln(’Third’)
end.

[Tosicaum, aTo omeparop readln paboTaeT MPUMEPHO TaK 2Ke, KAK U yKe 3HAKO-
MBIif HaM read ¢ TeM OTJIUYHEM, 9TO, IPOYUTAB BCE, YTO TpebOBAJIOCH, OH 00sA3a-
TEJIbHO JOKHUIAETCS OKOHYAHUsI CTPOKU Ha BBOE. IIOCKOIbKY B HAIIEM IIpUMEPE
MBI He yKa3aJu ITapaMeTPOB JJIsl TOr0 OIePaTopa, OH TOJIHKO 3TO — OXKUIAHUE
OKOHYAHUA CTPOKHU HA BBOJIE, TO €CTh, HOIPOCTY, OXKUJIAHWE HAXKATHUSA KJIABUIITA
Enter — u 6yner nenats. Eciiu Halry mporpaMmMy OTKOMITMJINPOBATE U 3aIlyCTUTD,
OHa, HalevaTaeT cJI0BO «Firsty M OCTAHOBUTCS B OXKUJIAHWUH; ITOKA BBl HE HAXKMETE
Enter, bosbiie Hudero mpoucxoauth He OymaeT. B mporpamme orpaborast eé mep-
BBIIl OllepaTop M HAdYaJsl BBINOJHATLCS BTOPOIl; OH HEe 3aBEPIIUTCS, ITIOKA Ha BBOJIE
He OyJIeT MpOYNTaH CUMBOJI ITIEPEBO/Ia CTPOKH.

Haxxas Enter, Bol yBuauTe, UTO IporpamMma «OXKHUJIa» U HaledaTasia CJI0BO
«Second», mocye vero cHoBa ocTraHoBmwiach. Korma Bbl mHaxkaanm Enter, mepsbrit
u3 1ByX readln’oB 3aBepINU/ICsd, MOTOM OTpaboTaj BTOpPOil writeln, KOTODPBIi
KaK pa3 M HaledaTasl CJIOBO «Seconds; IOC/Ee 9TOr0 HAYAJ BBIIOJHEHUE BTOPOI
readln. Kak u mepBblif, 0H OyZeT BBLITOJHATHCS, ITOKa BbI He HaxkMmére Enter.
Haxxas Enter Bo BTOpOil pa3, Bel yBUANTE, 4TO NporpaMma Hamedarasa «Thirds
U 3aBepIIMIACh: 9TO CHAYAJa 3aBEPIINICsS IPEIoCe il oneparop (readln), a
3aTeM OTpabOTAJ MOCETHIIA.

Bo mHorux yuebHukax no mHdopmatnke v NporpamMmupoBaHuMto, 0COBEHHO LUKOSBHBIX,
BykBaNbHO BCE MpUMEPbI MPOrpamMM 3aKaHYMBAKOTCA 3TUM BOT readln'om; BpemeHamu
readln B KOHLE NPOrpaMMbl CTAHOBUTCS CTOJIb MPUBBLIYEH, YTO 1N YYEHUKU, U [aXKe HEKOTO-
pble YYNTENst HAYMHAIOT BOCMPUHUMATL €ro «Kak Mebesib», coBeplueHHo 3abbiBasi, onisl Yyero
OH, B CYLLLHOCTU, HY>XEH B KOHLIE NporpaMmMbl. Becb aTOT nonywamaHckuli KaBapgak Hadascs
C TOro, 4To B DONBLIMHCTBE LWKOJ B Ka4yecTBe y4ebHOro nocobusi ncnonbsyloTcs CucTemsi
cemeiictea Windows, a nockonbky HopmanbHyto nporpammy asist Windows Hanucatb oueHb
CJIOKHO, NPOrpaMMbl MULLIYTCS « KOHCOJIbHBIEY, @ TouHee — npocto DOS’'oBckne. 3anyckatb
nporpaMmbl YHE€HUKaM, pa3yMeeTCd, nNpeanaratoT NCKAOHUTENBHO U3-Noa4 VIHTerpVIpOBaHHO|7|
cpeabl Tuna Turbo Pascal nnn yem Tam kTo 6oraT, Hy a 03a60TUTLCS NPABUILHOV HACTPOIKON
3TOI cpeabl Npn 3TOM HUKTO HE CHUTAET HYXXHbIM. B pe3ynbTaTe NpuU 3anyCcKe nporpamMmebl,
CO34aHHON B MHTErPUPOBAHHON CPeAe, ONePaLMOHHAs CUCTEMA OTKPbIBAET AJISi BbINOJIHEHNS!
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Takoli mporpammbl okowwko amynstopa MS-DOS, Ho 37O OKOLWKO aBTOMaTMYecKn mcyesa-
€T, KaK TOJIbKO NMPOrpaMMa 3aBEpPLUNTCS; eCTECTBEHHO, Mbl MPOCTO (PU3NYECKN HE YCMEBAEM
NpoYMUTaTh, YTO Halla NPOrpaMma HameyaTasa.

OTmeTnM, 4To 3Ty «npobaemMy» MOXHO NOBOPOTL CaMbIMU pasHbIMM cnocobamu — Ha-
CTPOWTL Cpeay Tak, YTODbl OKHO HE 3aKpPbIBAJIOCh, UM XKe MPOCTO 3anyCTUTh CEAHC KOMaHA-
HOUi CTPOKM 1 BbIMNONHATH OTKOMMUIMPOBAHHbLIE MPOrPaMMbl U3 HEMO; K COXANEHNIO, BMECTO
3TOr0 y4nTens NpeAnoYMTaloT NOoKasblBaTb YYEHWKAMM, KaK BCTaBASTb B MPOrpamMMbl CO-
BEPLUEHHO He OTHOCSILLMIACS K Aesy OnepaTop, KOTOpbIi B AefiCTBUTENLHOCTI HY>XEH, HTODbI
OKOLLKO HE 3aKpbIBaJoCh, MOKa MOJb30BaTeNb He HAaXXMET Enter; Bnpoyem, aToro yuyeHukam
0DbIYHO He ODBSCHAIOT.

K cyactbio, Mbl ¢ Bamu He ucnonbsyem Hu Windows, HU vHTerpupoBaHHble cpegbl, TakK
4TO NoJobHbIE Npobaembl Hac He KacatoTcst. OTMeTM 3a04HO, YTO Henenblil readln B KOHUE
Ka)K4oi NporpamMmbl — Janeko He e4UHCTBEHHAst Npobsiema, BOSHUKAIOLWAS Npu UCNOJb30Ba-
HUW WHTErpupoBaHHbIX cpes. Hanpumep, npuebikHyB 3anyckaTb NporpaMMy Ha WCMOJIHEHME
U3-NOJ NHTErPUPOBAHHON Cpefbl HAXXKaTUEM COOTBETCTBYIOLEH KNABULWW, YUEHUKN YIYCKa-
10T 13 BUZY NOHSTUE UCMOJHSEMOro (harina, a BMECTE C HUM KOMITUJISITOP U POJib, KOTOPYIO
OH UrpPaeT — MHOTME BYEPALLUHUE LUKOJLHUKN YBEPEHbI, YTO KOMMUIALUS HYXHA, 4TOObI
NpoOBEPUTL NPOrpaMMy Ha Hanuyue owmnbok, 1 bosblie, COBCTBEHHO rOBOPS, HU3AYEM.

B kadecrBe caMOCTOSATENHHOIO YIIpasKHEHHWS BO3bMHUTE JI000M COOPHUK aH-
MI0s3bIMHBIX 'Y cTMXOB W HAmmIIHTE mporpamMmy, KOTopas Oyaer medaraTh
KaKOH-HUOYIb COHET CTPOYKA 38 CTPOYKOM, KarKIbli pa3 JOXKHUIAICH HaXKaTHUsl
Enter.

IToceoBaTeILHOCTD BBIMOJIHEHNS OIEPATOPOB B IPOTpPaMMe JacTo H300pa-
JKaIOT CXeMaTUIEeCKH B BUJIE TaK HA3BIBAEMbBIX O40K-cxem. Biiok-cxema st mpo-
CTOH TIOCJIe/I0BATENHLHOCTH ONEPATOPOB II0Ka3aHa Ha puc. 2.1 (ciesa). Ormernm,
9TO OOBIUHBIE JeficTBHUS Ha OJIOK-CXeMaX TPaJIMIIHOHHO U300parkaloT B BUJE IPsi-
MOYTOJIbHUAKA, HAYAJ0 U KOHEI[ pacCMaTPUBAEMOro (pparMeHTa IporpaMMbl 060-
3HAYAIOT MaJIEHHKUM KDPYKKOM, & MPogepKy ycao6us — poMOUKoM; 06 3TOM — B

caemyormeM naparpade.

2.2.7. KoHCTpYyKIINS BETBJICHUS

Ennnox el 1 HaBcera 3ajaHHasi MOCIeI0BATEILHOCTD NefCTBAN, KAKYIO0 MBI
HCIIOJIB30BaJIX JO CHUX IIOP, 'OAUTCA TOJIBKO [IJisl COBCEM TPpHBUAJIBHBIX 3a/iaY, KO-
TOpBIE K TOMY K€ IPUXOINTCS CIENNaIbHO Hoa0npaTh. B 6ojiee CII0XKHBIX CITydasax
MIOCJIEIOBATEILHOCTD AEHCTBUIl MIPUXOANTCS IeJaTh 3aBUCSIIIEH OT pa3Hoobpas-
HBIX YCJIOBHH (HAIPUMED, €CJIN KAKOE-TO YCJIOBHE BBIIIOJIHEHO, TO JIEJIATh OJIHO,
a ecJM He BBIMOJHEHO — YTO-TO COBCEM JIPYroe), HEKOTOpbie (hparMeHThl HpPO-
I'PaMMBbI IIOBTOPATH HECKOJIBKO (I/IJII/I JlaKe O1eHb MHOFO) pas 11oJpsi]i, BPEeMEHHO
[IEPECKAKUBATDL B JPYyIHe MECTa IIPOrPAMMBbI, ¢ TeéM 4TOOBI IIOTOM BEPHYTbLCs 00-
paTHO, U Tak JaJiee.

14 OQuenn BaskHO, 4TOGHI CTUXK GBLIM MMEHHO AHIVIOSI3BIYHbIE. IIpUMEHE e CHMBOJIOB KHPUII-
JINIBI B TEKCTAX MPOTPAMM HEJIOIMYCTHMO, HECMOTPsI Ha TO, YTO KOMIMJISITOPBI TaKOe OOBITHO
1mo3BOIAIOT. ['pamoTHOE 0dOpMIIeHHE MTPOrPAMMBI, CIIOCOOHON «TOBOPUTH IO-PYCCKU», TpedyeT
U3yYeHNs] BO3MOXKHOCTEH CIIeMAJIbHBIX OUOJIMOTEK, MO3BOJISIONINX CO3/aBaTh MHOTOS3bIYHBIE
MIPOrpaMMBbI; BCe He-aHTJIMHCKUE COODINEHUsT TIPU STOM HAXOISTCS HE B CAMOU IporpamMme, a B
CIIeNUabHBIX BHEMHUX daiiiax.
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Puc. 2.1. Byiok-cxeMbl JJ1st TPOCTOTO CJACIOBAHUS W BETBJICHUS

[Moxkasmyit, camast TpocTast KOHCTPYKIIUs, HAPYIIAIOIIAs *KECTKYIO ITOCIeI0-
BaTEJILHOCTH UCIIOJHEHUS OIEPATOPOB — 3TO TAK Ha3bIBAEMOE 8€MBAEHUE; TIPU
€r0 BBLINIOJHEHUH CHAYAJIA [TPOBEPIETCST HEKOTOPOE YCA0B8UE, KOTOPOE MOKET OKa-
3aTbCd UCTUHHBIM WJINA JIOXKHBIM, IIPUYEM BO BPEMs HAIMCAHUS IIPOI'DAMMBI MbI
He 3HaeM, KaKUM 9TO yCJIOBHE OKaXKeTCsl BO BpeMsl €€ MCIIOJHEHHUsl (dalie BCero
ObIBACT U TaK U TaK, IPUIEM 3a BPEMsi OJIHOIO MCIIOJIHEHUsI IPOrpaMmbl). Bers-
JIeHHe MOXKeT ObITh HOJIHBIM Wi HenostHbiM. [Ipu nosnom Berssiennu (puc. 2.1, B
[IEHTPE) B IIPOrpaMMe yKa3bIBAETCsI OJMH OLEPATOD JIJIsl BBIIIOJIHEHUSI TIPU UCTUH-
HOM YCJIOBUHM U JIPYTONl — JIJIsi BBIIOJIHEHUS, €CJIU YCJIOBUE OKAYXKETCs JIOYKHBIM;
IPU HEIOJIHOM BeTBjieHnu (puc. 2.1, cupasa) yKas3bBaeTCsl BCEIO OJMH OILIEPATOP,
U €ro BBINOJIHSIOT JIUIIb B TOM CJIyYae, eCJIU YCJIOBUE OKA3aJ0Ch UCTHHHBIM.

B asbike Ilackasis mpocreiiinue ciydan BETBJIEHUS 33JIaI0TCS C [IOMOIILIO One-
pamopa if , KOTOPLIf TaKKe HA3BIBAIOT YCAOBHBLM ONEPAMOPOM U ONEPa-
MOPOM 8eMBAEHUSA. IDTOT OIEPATOP HECKOIHKO OTJIUYAECTCSH OT OINEPATOPOB,
BCTPEUABIINXCS HAM 10 ceit mopel. Jleno B ToM, uTo omepaTtop if — caoochbili: o
COJIEP2KUT BHYTPH CeDsi IPYTUE OIEPATOPHI, B TOM YHUCJE, KCTATH, MOXKET CONEp-
2KaThb u Jpyroit oneparop if. Hauném c npocroro npumepa: HAIUIIIEM IIPOTPAMMY,
KOTOpAasl BBIUUCJISCT MOJY/Ib'® BBEIEHHOrO umcia. Kak M3BeCTHO, MOJIy/Ib PaBeH
CaMOMYy YHUCJIy, €CJIM YUCJIO0 HEOTPHUIATEHHOE, a JJIsi OTPUIATEIHLHBIX YHUCEJT MO-
JIyJIb TOJIy9aeTCst CMeHOi 3Haka. st mpocToThl KapTuHbl OyaemM padboTaTh C Iie-
JibiMu aucjamu. [Iporpamma 6yier BBINISIIET TaK:

program modulo;
var

X: integer;
begin

read(x);

if x > 0 then

writeln(x)
else

15Boo6ime-to B ITackame ecTh BCTpOeHHAsT (DYHKIMHS /ISl BHIUMCICHNS MOJY/IS, HO MBI 37€Ch
3TOT (PAKT MPOUTHOPUPYEM.
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writeln(-x)
end.

Kak BujuM, 3j1ech cHavasia BBIIOJHSETCS YTEHHE YUCIA; MPOYUTAHHOE YUCJIO
pa3MerraeTcss B IEPEeMEHHO X. 3aTeM B CJIydae, €CJIM BBEJGHHOE UUCIO CTPO-
ro GoJibIie HysIst (6vinoAHAEMCA Ycaosue X > 0), TO MeIaTaeTCsi CAMO 9TO YUCIIO,
B NIPOTHUBHOM 2Ke CJIydae IedaTaeTcsl 3Ha'UeHNe BBIPaXKeHHUS -X, TO €CTb HUHCJIO,
IIOJIYYEHHOE U3 UCXOJHOI'O CMEHOI 3HaKa.

[IpumedaresbHO 3/1€Ch TO, YTO KOHCTPYKIIASA

if x > 0 then
writeln(x)

else
writeln(-x)

[EJIMKOM TIPEJICTABJSIET cOO0i OMMH ONEepaTop, HO CA0ICHDIU, TTOCKOJIBKY B HEM
codepoicamces oneparopnl writeln(x) u writeln(-x).

Ecnu roBoputh crpoxke, To omepaTop if cocTaB/isieTcs CJIEIyIONIM 00Pa3oM.
CHavdajia IHUIIETCS KAMNOWEB0€ CA080 if, ¢ IMOMOIIBI0 KOTOPOIO MBI COODIIaeM
KOMITIJIATOPY, 9TO ceffdac B HaIlell mporpaMme OyaeT KOHCTPYKIIAS BETBJICHMUSI.
3areM 3alUCBIBAETCS YCAOBUE, TIPEJICTABIISIIONEe cOO0IT TaK HA3BIBAEMOE 102U~
yecKoe 8buLpadiHceHue; Takue BHIPAXKEHUSI MOJ00HBI IIPOCTHIM apu(pMeTHIeCKIM
BbIpa2K€HUAM, HO B DPe3yJjibTaTe UX BBIYUCJICHHUA IIOJIydaeTCd HEe YHCJIO, a JN0-
2uveckoe 3nanenue (3navenue muna boolean), To ecTb ucmuna (true) win
a0oicy (false). B mamem mpuMmepe Jlormdeckoe BhIpayKeHHe 0O6pa3oBaHO Onepa-
yueti cpasHeHUust, KoTopasi 0003HAUEHA 3HAKOM «>» (<«BoJIbIme» ).

[Tocste yciaoBust HeOOXOAUMO HAIIMCATDH KJIIOYEBOE CJIOBO then; 110 HeEMY KOMIIH-
JIATOP Y3HAET, UTO HAIIle JIOTUYIEeCKOe BhIpaskKeHrne KOHIUI0Ch. lajee uaér onepa-
Mop, KOTOPBIIT MBI XOTUM BBITIOJIHATH B CJIyYae, €CJIU YCJIOBUE BBITIOJIHEHO; B Ha-
IIIeM CJIydae TAKUM OIepaTopoM BhIcTymaeT writeln(x). B mpumnume, ycioBHBII
oreparop (To ecTh omepaTop if) Ha ITOM MOXKHO 3aKOHUUTH, €CJIM HAM HYKHO
HETIOJIHOE BETBJIEHNE; HO €CJI MBI XOTUM CJIeJIaTh BETBJIEHUE ITOJTHBIM, MBI TTUIITEM
KJIIOYEeBOE CJI0BO else, a Iocje Hero — eIe OJIMH OIlepaTop, 33 JaI0MInil 1eificTBIE,
KOTOPOE MbI XOTUM BBITIOJIHUTD, €CJIA YCJIOBHE OKA3AJIOCh JIOXKHO. CUHTAKCHUC OTre-
paropa if MOXKHO BBIPA3UTH CJEIYIONINM OOPa30M:

if <ycaosue> then <onepamopl> [ else <onepamop2> ]
KsagparubiMu ckoOKaMu 37eCh 0003HAUEHa, HE0OAZAMENDHASA HACTLD.

Harrre Boraucienne MOy Ist MOXKHO HAIMCATD U C HEIIOJIHBIM BETBJIEHHEM, [IPU-

4€M Jlarke HECKOJIBKO KOpode:

program modulo;

var
X: integer;
begin
read(x);

if x < 0 then
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X 1= -X;
writeln(x)
end.

31ech yciioBrue B omeparope if Mbl M3MEHUIN Ha <X CTPOTO MEHbBINE HYJIsI» W B
9TOM CJIydae 3aHOCHM B IIEPEMEHHYIO X YLCJIO, IOJIYYEeHHOE U3 CTAPOro 3HAYEHUSI
X 3aMeHOI 3HaKa; €CJIM K€ X ObLIO HeOTPUIATEIbHBIM, HUYIEr0 HE ITPOUCXOIUT.
3areM, yKe 6E30THOCUTEIBHO TOTO, JIOKHBIM OKA3aJI0Ch YCJIOBHE U UCTHHHBIM,
BBIIOJIHSIETCSI OIIepaTop Wwriteln, KOTOPBIA Ie4aTaeT TO, 9TO B UTOrE OKA3aJI0Ch
B [IEPEMEHHON X.

O6paTI/ITe BHUMaHUE HaA TO7 KaK B HallIUX HpI/Il\Iean paCCTa,B.HeHI)I OTCTyHbI.
OmnepaTopsbl, 6.a001certble 6 1 f, TO €CTD SIBJISIONINECS €r0 YaCThIO, CABUHYTHI BIIPa-
BO OMHOCUMEADHO 020, B0 4MO OHU BAOHCEHD, HA yKe 3HAKOMbBIE HaM YeThIPe
1pobesia; Bcero mpu n30paHHOM HAMH CTHUJIE IIOJIYyYaeTCsl BOCEMb IIpODEJIoB — d6a
pasmepa omemyna'®. Camu 511 onepaTopbl B HAIIEM IPHMEpe OKa3bIBAIOTCS Ha
8MOPOM YPOBHE BAONHCEHHOCTIU.

OrMeTnM emié oanH BaxKHBIH MoMeHT. Haunnaromue o4eHb 4acTo JIej1aloT J10-
CTATOYHO XapaKTEPHYIO OIMUOKY — CTaBAT TOUKY C 3aIIATO 1epes else; mporpam-
Ma, II0CJIe TOTO He MPOoXoauT Kommnuisinnio. Jlemo B ToMm, uro B Ilackase Touka
C 3aIIATOM, KaK y2Ke TOBOPHUJIOCH, omadeasem oduH onepamop om 0pyz2020; YBUIEB
TOYKY C 3aIISITOH, KOMIIAJISITOP CUMTAELT, UTO OYEPEIHON OIepaTop 3aKOHIHJICS,
a B JIAHHOM CJIydae B KadecTBe TakoBoro BoicTymaer if. ITockosbKy ciaoBo else
HE MMEEeT CMBIC/IAa CaMO MO cebe W MOXKeT (PUTypHpOBATH B IPOTPAMME TOJIBKO
KaK 4acTb oneparopa if, a aToT omeparop ¢ TOYKHU 3PEHUs KOMIIWJIATOPA YKe
3aKOHYMJICS, BCTPEYEHHOE 3aTeM CJIOBO else NpUBOAMT K ommubKe. I[ToBropum eré
pas: B mporpammax Ha Ilackase mepen else B cocTtaBe oreparopa if Todka
C 3angaToil He craBuTcs!

2.2.8. CocTaBHOI1 onepaTop

B upenpiaymem naparpadge 6bLI0 CKa3aHo, YTO JAeiCTBUs, BLIIOIHIEMbIE Olle-
paropoM if B ciiydae MCTUHHOIO WJIM JIOXKHOI'O 3HAUEHUS YCJIOBHUsI, 3aa0TCS 00-
HuMm onepamopom (B TpuMepe HpeIblayinero naparpada 310 ObLIM ONEepaTOPbI
writeln u nmpucsauBamnue). Ho aro nenars, eciam TpebyeTcst BBITOIHUTD HECKOIIb-
KO JIeficTBHii?

[Ipupeném knaccuuecKuii npuMep Takoil curyauuu. JlomycTuM, y Hac B IIpo-
rpaMMe ecTb [epeMeHHbIe a U b KaKOro-HUOY/Ib YMCIOBOIO THIIA, M HAM 3a9€M-TO
OYeHb HYXKHO CJejaThb TakK, YTOObl 3HaYeHHEe B IEPEMEHHON a He IIPEBOCXOJIMIIO
3HAYEHUE B b, a eC/IM BCE-TaKHU [IPEBOCXOIUT, TO 3HAYEHUS] HAI0 IIOMEHSTH MECTa-
mu. J1jist BpeMEHHOIO XpaHeHUsI HaM [OTpedyeTcsi TpeThs iepeMeHHast (IlyCTh OHa
HA3BIBAETCS t); HO UTOOBI MOMEHSITh MECTAMU 3HAYCHUSI JIBYX MEPEMEHHBIX depes
TPEThI0, TaM HYKHO CIIeJIaTh mpu MPUCBAUBaHUsI, TONIa Kak B Teje if omeparop
[IPEIYCMOTPEH TOJIBLKO OIMH.

1 Hanmomuum, uTo n3GpaHHbIH BaMH pa3Mep OTCTYIIA MOYKET COCTABJSTH B IpobGesa, TPH,
YeThIPEe WJIM POBHO OJUH CHMBOJI TaOy/IdA1nn; OObsICHEHHE ITOMY CM. Ha CTP. 225.
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[Ipobema perraercst ¢ IOMOIIBIO TaK HA3BIBAEMBIX ONEPAIMOPHBLLIL CKOOOK,
B poJim KOTOPHIX B llackase mcmomb3yiores yke 3HAKOMbIe HAM KJTIOUEBBIE CIIOBA
begin u end. 3aK/IOYUB TPOU3BOIBHYIO MTOCIEI0BATEIHLHOCTDL ONEPATOPOB B 9TH
«CKODKH», MBI IIPEBPAIIIAEM BCIO 9Ty TOCJIEI0BATEILHOCTh BMECTE CO CKODKAMU B
00uMr TaK HA3BIBAGMBIN cocmasHot onepamop. C yuIéToM ITOTO HAIA 331894 C
VIOPSIIOUEHNEM 3HAUEHUN B IEPEMEHHBIX a U b pelaeTcs CJieLyomuM dparMmeH-
TOM KOJIa!

if a > b then

begin
t = a;
a := b;
b =t
end

IToguepkuém emié pa3, 4TO BCA KOHCTPYKIUS, COCTOsINAas U3 CJIOB begin, end
U BCEro, U4TO MEXKJy HUMU 3aKJIOUEHO, [IPEJICTAB/IsIeT cODOIl OMH orepaTop —
TOXKe, KOHEYHO, OTHOCAIIUNCS K «CJIOKHBIM», IOCKOJIbKY BKJIIOYaeT B cebs JIpyrue
olepaTophl.

O6paTute BHUMaHue Ha odopMeHne (pparMeHTOB KOAa, ColepKa-
mux cocraBHoil oneparop! CymiecTByeT TpU PasiudHbBIX JOIMYCTUMBIX CIIOCO-
6a odopMIIeHUsT KOHCTPYKITUH, IOKA3AHHOM BBIIIE; B HAIIEM IIPUMEPE MbI CHECJIN
begin Ha CTPOUKY, CJEAYIONIYIO 3a 3arOJOBKOM ollepaTopa if, HO CABUTATH €ro OT-
HOCUTENbHO 1f He cTann; 94To KacaeTcs end, ero Mbl HAIIMCAJIU B TOH »Ke KOJIOHKE,
rJie HauUHGEeMCcs KOHCTPYKIIAS, KOTOPYIO 3TOT end 3aKpbIBAaeT.

Bropoit momyssipabiit criocod odopMieHusT Takoil KOHCTPYKIIUUA OTJIMIAeTCS
TEeM, 4TO begin 0CTaBJIAIOT Ha OAHOU CTPOKE ¢ 3aroJIOBKOM 1if:

if a > b then begin

t = a;
a := b;
b :=t

end

Obparure BHEMaHME, 9TO end OCTaJiCsl TaM ke, rae O0bu1! MoyKHO CUUTATH, YTO
OH 3akKpbIBaeT if; MOXKHO IO-IIpEXKHEMY HaCTalBaTb, YTO OH 3aKpbIBaeT begin,
HO TOpPU3OHTAJIbHAs MO3UIMsI cJIoBa end B JIIOOOM Cjydae IOJKHA COBIAIATh C
HO3UIMell CTPOKM, Tjie HAXOUTCs TO (deM Obl OHO HU OBLIO), UTO 3aKPbIBAETCS
snanubiM end’ oM. MHade roBopst, end J1012KeH OBITH CHAOXKEH B TOYHOCTH TAKUM YK€
OTCTYIIOM, KAKUM CHaOXKeHa CTPOKa, COJAepXKallas TO, 9TO 3TOT end 3aKpbIBaeT.
BrimostHeHnE 3TOr0 IIpaBmIIa MO3BOJISIET «CXBATUTH» ODIIYIO CTPYKTYPY HMPOrpaM-
MBI pachOKyCHPOBAHHBIM B3IJISIOM, & 9TO IIPH PAbOTE C NCXOAHBIM TEKCTOM OYeHb

Ba>KHO.

CpaBHUTENBbHO pexe UCMONb3YeTCss TPETUl BapuaHT oOPMIIEHNS, MPU KOTOPOM CJI0BO
begin cABUraeTcsl Ha OTAENbHbINi YPOBEHb BJIOXXEHHOCTU, @ TO, YTO BJIOXXEHO B COCTaBHOIA
onepaTop, caBuraetcs ewgé panbiie. BoirnsguT aTo nprmepHo Tak:
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if a > b then

begin
t = a;
a := b;
b =t
end

PeKOMeHJJ,OBaTb NCNOJNIb30BaHNE TaKOro CTunsa Mbl HeE 6yﬂ,€M B CAy UENOro psaga npuyuH,
HO B nMpuHUMne OH AONYCTUM.

2.2.9. Jloruveckue BbIpa*XeHUA U JIOTUIECKUI TUI

Kosab cKopo MbI Ha9YaIM HOJIB30BATHCS JIOTHIECKUMHE («OYI€BCKUMIT» ) BbIpa-
JKEHUSIMU, TIOIpobyeM o0CyIuTh ux OoJiee 101podHo. {0 cux mop B IpuMepax Mbl
paccMaTpUBAJId B KAdeCTBe JIOTMYECKUX TOJBKO OIepaluu «DOJIbIIe» U «MEHb-
ey, 0b03HaYAaEMble COOTBETCTBEHHO 3HAKAMH <«>» U «<»; KpoMe Hux llackayb
[PEJLyCMATPUBAET OLEPAIMH «PABHO» («=»), «He PaBHO» («<>»), «BoJIbIle Un
paBHO» («>=»), «MEHBIIIE WIH PABHO» («<=») U HEKOTOPBIE JIPYIHe, KOTOPHIE MBI
paccMaTpuBaThL He OyIeM.

Jloruueckue BbIparKeHUsl, KAaK U apUMOMETUIECKUE, BuYUUCAAOMCA: €CIIH, K
IIpUMepy, y HaC eCTh IepeMeHHas X, UMEIOIasi TUIl integer, TO BbIPAXKEHUs
x + 1 umx > 1 pa3zanyaroTcd JIMIIb MUNOM 3HAYEeHUA: TIEPBOEC UMeeT TOT K€ THIL
integer, Torga Kak BTOpOoe — THUIl boolean; wHade T'OBOPsi, €CJIM BbIpAXKEHUE
X + 1 MOXKeT JaThb B KadecTBe pe3y/bTaTa MMPOU3BOJILHOE IeI0€ UUCJIO, TO BbI-
paxkenue x > 1 — TOJIBKO OJIHO U3 JIBYX 3HaUEHUil, 0603HaUaeMbIX true u false,
HO 9TO 3HAYEHUE — PE3YJIbTAT CPABHEHUS — BbINUCAACNCA, KAK U PEIYJIHTAT CJIO-
JKEHUS.

Kak mbI yke ynomuHasu, boolean MOXKET BBICTYIIATH B POJIU THUIIA [I€PEMEH-
HOIl, TO €CTh MBI MOXKEM OIHMCATH MMEPEMEHHYIO, XPAHIIILYIO JIOTUIEeCKOe 3Hade-
uue. IIpocroe yriomMmuHaHme Takoil epeMeHHON caMo 10 cebe IpeiCcTaB/isieT coboit
A02UYECKOE B8bLPAHCEHUE, I €er0 MOYKHO HCIIOJIb30BATh, HAIIPUMED, B KAUECTBE
yCJIOBUs B oreparope if; mepeMeHHBIM 3TOTO THUIIA MOXKHO NPUCEAUBEMb 3HAYE-
HUST — Pa3yMeeTcsl, JIOTUIeCKUe, TO €CTh €CJIM CJIeBa OT 3HAKA, [IPUCBAUBAHUS MBI
[MOCTABUM IIePEMEHHYIO THIa boolean, TO cipaBa HaM MPUIAETCS HAIMCATH JIOTH-
YeCKOe BBbIPasKeHUeE.

B uacrHocTH, MBI MOIM OBl IepenucaTb MPUMEDP C BBHIYUCIEHUEM MOJLYJIs,
UCIIOJIb3Ysl JIOTHYECKYIO MEPEMEHHYIO [IJIsi XPaHEHUs MMPU3HAKA TOr0, MMEEM JIH
MBI JIeJIO0 C OTPHUIATEIBLHBIM YUCJIOM. BBITISAETD 3T0 OYIeT Tak:

program modulo;
var
x: integer;
negative: boolean;
begin
read(x);
negative := x < 0;
if negative then
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X 1= -X;
writeln(x)
end.

31ech mepeMenHas negative mocie TPUCBAMBAHUs OYIET COMECPKATDL 3HATCHUE
true, eciau BBEJIEHHOE MOJIb30BATEJEM YHCIO (3HAUEHME NMEPEMEHHOI X) OKasa-
JIOCH MeHbIIle Hy/s, n false B IPOTUBHOM cirydae. 1locjie 3T0ro Mbl UCIOJIb3yeM
[epeMEeHHY 0 negative B KadecTBe yCJIOBHs B oreparope if.

Han sornaecknvu 3uadenusiMu 36k [lackasib mM03BOJISET MPOU3BOJAUTE One-
PayuU, COOTBETCTBYIOIINE OCHOBHBIM (byHKIMsIM ajarebpsl joruku (cm. §1.3.3).
Drtu onepanuyu 0603HAYAIOTCS KJIOYEBbBIMU coBamu not (orpunanue), and (Jio-
IUYEeCKOe «U», KOHBIOHKIMsI), Or (JIOPMYECKOe <«WJIN», JUIBIOHKIUS) U XOT
(«ucksmouatonee win» ). Hanpumep, ¢ HOMOIIBIO OlepaTopa I[IPUCBAMBAHUS
flag := not flag Mbl MOIIM Obl M3MEHUTH 3HAYEHUE JIOTUYECKOH IepEeMEHHOI
flag Ha MPOTHBOIOJIOXKHOE; IIPOBEPUTD, COJEPIKUT JIU TIeJTOUUCICHHAsS [IePEMeH-
Hasg K YUCJIO, 3alUChiBaeMOE OJHON IUGPOH, MOXKHO € TOMOIIBIO JIOTHIECKOTO
Beipazkerust (k >= 0) and (k <= 9). Obparure BHMMaHue Ha ckoOkmu! [le-
JIo 37ech B ToM, uTO B llackasie mpuopumem JIOTMIeCKUX CBSI30K, B TOM HUCJIE
omepanun and, BBIMIE, YeM MIPUOPUTET OMEpAaIuii CpaBHEHUsI, TOIOOHO TOMY KaK
IIPpUOPUTET YMHO2KCHUA U JICJICHUA BBIIIE, Y€eM IIPUOPUTET CJIOZKEHUA U BbIIHUTA-
HUsT; €CJIU He TOCTABUTH CKOOKM, TO BhipakeHne k >= 0 and k <= 9 KOMIIUWJISITOD
[Tackasst «pa3bepéT» B COOTBETCTBUU C TMPUOPUTETAMHI TaK, KaK €CJIU ObI MBI Ha-
mucaau k >= (0 and k) <= 9, 4TO BBI30BET OMINOKY IIPU KOMIIHJISIITUN.

[Tackasb TO3BOJISIET 3AMUCHIBATL CKOJb YIOTHO CJIOYKHBIE JIOTMYECKHE BbIPa-
2KEeHUsI; HAIIPUMeED, eCJIi IlepeMeHHasl ¢ nMeeT TUIll char, To BhIpaKeHne

((c >= ?A?) and (c <= ’Z?)) or ((c >= ’a’) and (c <= ’z2?))

[IO3BOJINT y3HATD, SIBJIAETCA JIM €€ TeKylllee 3HadeHre JIATHHCKONW OyKBoii. 311ech
MOKHO ObL/T0 6B 000HTHCH Oe3 CKOOOK BOKPYT and, ITOCKOJIBbKY IIPUOPHUTET and BCE
PaBHO BBIIIIEe, YeM OT, HO 9TO TOT CJIydail, KOr/Ja JUKBUIAINA N30BITOUHBIX CKOOOK
HUYYTh HE J00ABUT BLIPAYKEHUIO SICHOCTH.

MHOI‘,ZL& B IIporpaMMax HAYMHAIOIMNUX ITPOIrPpaMMUCTOB MO2KHO BCTPETUTDH B OIICc-
paropax BETBJIEHHI M IIMKJIOB yCJIOBHsI, 0Opa30BaHHBIE CPaAGHEHUEM JTOTMIECKOI
[TEPEMEHHOM ¢ JIOPUIECKUM 3HAUYEeHUEM, ITO-TO BPOJIE

if negative = true then
X 1= -X;

QopmaIbHO ¢ TOUKM 3peHus komumiasaTopa [lackais 3To He omwubka, BeIb JIO-
rUYECKUE 3HAYEHUsI, KaK U JIIOObIe JPyrue, BIOJHE MOXKHO IPOBEPSTh HA PaBEH-
CTBO WJIM HEPABEHCTBO IPYr APYyry. 1em He MeHee, NMHUCATh TaK HU B KOEM CJIy-
Yae He CJIeJlyeT; ecjii Bbl OOHAPYKUTE IMOJ0OHOE B CBOEM KOJI€ — 3HAYUT, BBHI,
II0-BUJUMOMY, TaK U HE OCO3HAJIU, 410 MAKOE A02UMECKUE BDIPANCEHUSA U A02UYE-
CRUE 3HAYEHUA U KAKOBG UT POAbL 6 NPOLPAMMUPOSAHUY; BOBMOXKHO TaKxXKe, ITO
BBI HE JI0 KOHIIA IIOHUMAETE CYyTh YCA08USA B OllepaTOpaxX BETBJICHUN U IIUKJIOB — a
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BeJb JII00OE TAaKOe YCJOBHUE IPECTABJISIET CODOM MMEHHO JIOTUYECKOE BhbIPaXKe-
nue u He 4Tro mHoe. Eciam B — Jiormyeckasi mepeMeHHas WM KaKOe-TO
OoJiee CJIOXKHOE JIOTUYECKOEe BbIpaKeHue, TO BMecTO B = true cienyet
nucarb nNpocto B, a BmecTo B = false — mcCnoJsb30BaTh ollepaiuio OT-
pHUIIaHUs, TO ecTh nmcath not B. Eciin nosyuusineecs 1mocse Takoil 3aMeEHBI
BBIDaXKeHNE KaXKeTCsl He OYEHb IOHSTHBIM, €CTh CMBIC IIOMCKATL OoJiee ajek-
BaATHOE WMsl JIJIST UCIIOJIB3yeMOl Jlorndeckoir nepeMmennoit. Hanpumep, eciim Bara
IepeMeHHas HasblBaeTca npocto flag, To sanucs Buga if flag = true then
MOXKET ITOKa3aThCs JlaXKe 0oJjiee JIOTUYHOM 1 MmoHsATHOW, dem if flag then, HO
€CJIM BMeCTO Oe3JIMKOro CJIoBa «dJiars, KOTOPBIM MOXKeT OBITH 0003HATEHO BOOO-
e Jiroboe JIOTMYecKoe 3HAYeHNE, IPUMEHUTHL 9TO-TO 00Jiee OCMBICJIEHHOE U HMe-
Iollee OTHOIICHUE K pelraeMoil 3ajlade — Hanpumep, found miam exists, ecuu
BBl YTO-TO MCKAaJIM, WIN KaKoe-HUOY/Ib negative, KaK B HallleM IIPUMEDPE BHIIIIE,
TO BCE cTaHeT HAMHOro mousaTHee: 1f found then BeIrISIUT HOJICE €CTECTBEHHO,
gyeMm if found = true then.

2.2.10. ITonsaTue mukKJa; oneparop while

I[Ton yuxaom B TPOrpaMMUPOBAHUN TMOHUMAIOT HEKYIO IIOC/IEI0BATEIb-
HOCTH JIeHCTBUI, KOTOpasi npu pabore MPOrpaMMbl BBINOJHAETCsI (IIOBTOPSIETCH)
CKOJIBKO-TO pa3 mojps. Cama Takas [10CJIe/I0BaATeIbHOCTD JAefiCTBUM, IpeicTaB-
JIEHHad OAHUM WJIM HECKOJIbKUMU OllepaTopaMu, Ha3bIBA€TCA 1MEAOM UUKAA, &
KaxKJ[0€e OTJIeJIbHOE €€ BBINOJIHEHNE HA3BIBAIOT umepayueti; MOKHO CKa3aTh, 9TO
BBITIOJIHEHIE BCErO IUKJ/Ia COCTOUT U3 HEKOTOPOro KojmdecTBa urepamuii. Teso
UKJIa ObIBa€T KOPOTKUM, & ObIBA€T W JOCTATOYHO JJIMHHBIM, KOJIUYIECTBO HTE-
paryit MOKeT OBITH COBCeM HeGOJIBIMM (/1Be, TPH, OJHA WJIN JlayKe HU OJHOIA),
a MOXKET JOCTUraTh MHOTUX MUJLIMAPIOB; emié 0ojiee mHTEepeceH TOT (pakT, uTo
Ha MOMEHT HadaJjla BBIOJHEHUs ITUKJIa KOJNIECTBO MPEJCTOANINX ANTepannii Mo-
2KeT OBITH 3apaHee M3BECTHO, & MOXKET OIPEIE/IIThCS B X0 BBIMOJHEHNS IIHKJIA.
Berpeuatorcst jazke Takue MUKJIbI, KOTOPBIE BBITOJIHSIIOTCS «J10 OECKOHETHOCTI» —
TOYHee, JIO TeX IOp, IIOKA IIPOI'PAMMY, BBIIOJHHAIONIYIO TAKON IUKJI, KTO-HUOY/Ib
HE OCTAHOBUT.

O6BIYHO B MpOrpaMMe IPHU BBIIOJHEHUU IHUKJIA JIOJKHO UTO-TO M3MEHATHCS
OT UTepalnu K UTEPalun, B IPOTUBHOM CJIy4dae IINKJI HUKOIJA He KOHYNATCH; NHO-
IJIa, BIIPOYEM, TAKON ODECKOHEUTHDIN UKJI OPTaHU3yeTCsl HAMEPEHHO, HO 3TO CKOpee
HUCKJIIOUeHre. B mpocTelinieM cirytuae MeXKIy NUTepalusMU U3MeHseTCsl 3HadueHne
KAaKON-HUOYIb IIEPEMEHHOMN, a 3a/IaHHOE JIjIs KOHKPETHOIO IUKJIa JJOTUIECKOE BbI-
pazkeHune, olpejesIsionniee, TpoJ0J2KaTh UKJ NI MIPEKPaTUTh, 3aBUCAT OT 3TOH
IePEMEHHOA.

B Tlackase ecTh Tpu pasHBIX ONEPAMOPA UUKAG; CAMBIM IIPOCTHIM U3 HUX
MOYXKHO CUHTATh UukA while. B 3arojloBke 3Toro orneparopa yKa3bIBAETCs JIO-
TUYECKOE BBIPaXKeHNe, KOTOpoe Oy1eT BBIUUCIISITHCS neped BBITOJTHEHHEM KazK 101
UTepalny IUKJIA; €CJIN Pe3yJIbTaT BBIYUCIECHUS OKarKeTCs JIO?KHBIM, BBIIIOJTHEHUE
IUKJIa OyJleT HEMEJJIEHHO 3aBEPINEHO, €CJIU YKe MOJIYUUTCH <«UCTUHA», TO OyIeT
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BBIIIOJIHEHO MeEA0 YUKAA, 3aJaHHOE OJHUM (BO3MOXKHO, COCTABHBIM) OIIEPATOPOM.
[TockobKy yCJIOBHE ITPOBEPSIETCsT KayKIbIi pa3 neped TeM, KaK BBIIOJHATH TEJO,
9TOT IMKJI HA3BIBAIOT UUKAOM ¢ Npedycaosuem. Hatuagmo KOHCTPYKIIUA OTMe-
Yaercs KJIYEeBbIM CJIOBOM while (AHIVI. noka), TEJIO OTAEJISETCs OT YCJIOBUSI KJIHO-
1eBbIM CJI0BoM do. CrHTaKcHC ortepaTopa while MOYKHO MIPEICTABUTD CJIELYIOIIIM
06pa3oM:
while <ycaosue> do <onepamop>

[Iycts HaM, K nmpuMepy, HYy?KHO BBIJATH Ha dKPaH BCE Ty ke Haamuch «Hello,
world!s, HO He OJIUH pa3, a JABIIATH. ECTECTBEHHO, 9TO MOXKHO U HYXKHO CJIe-
JaTh C TOMOIIBIO MUKJIA, W MUKJI while Jj1s 9TOI e BIIOJTHE HO,ILOﬁ,ZLéTlY, HY2KHO
TOJIBKO IIpUAYyMaThb, KaK 3a/aThb YCJIOBHE ITUKJIa U KaK USMEHATH YTO-TO B COCTOA-
HHUH IPOIPAMMBI TAKIM 00pa30M, ITOOBI IIUKJI BBIITOJIHUJICS POBHO ABaIAThL pas3,
a Ha JIBaJIIATH [IEPBBIN YCIOBHE 0KA3aJI0Ch JOXKHBIM. CaMbIil IpoCTOii Cr1ocod 10-
OUTBCST ITOTO — MOMPOCTY CHUMAM Db, CKOJTBKO PA3 IUKJI Y2Ke BBIIOJIHAJICS, U KOTIA
OH BBIIOJIHATCST ABAJIATE Pa3, O0JbIIE ero He BBITOJHATH. OpraHn3oBaTh TaKOi
MOJICYET MOXKHO, BBEJIsI IEJIOUUC/ICHHYIO IIEPEMEHHYIO JJId XPaHEHUsT YUC/Ia, PaB-
HOT'O KOAUYECTEY umepayutl, xomopuie yoice ompabomanu. IlepBoHadaaIbHO B 9Ty
[IEPEMEHHYIO MbI 3aHECEM HOJIb, 8 B KOHIIE KaK/I0I nTeparuu OyIeM yBeJInInBaTh
eé Ha eIUHWUILY; B Pe3yjbTaTe B KaXKIbIi MOMEHT BPEMEHU 3Ta IepeMeHHast Oy-
JIeT PaBHA KOJIMYECTBY BBIIOJHEHHBIX K HACTOSIIEMY MOMEHTY ureparnii. Taxyto
MIEPEMEHHYIO YaCTO HA3BIBAIOT CHYEMYUUKOM UUKAG.

Kpowme yBenmdenunst mepeMeHHON Ha €IWHUILY, B TeJie ITUKJIa HY2KHO CAENIATH
emé OfHO JeiicTBue — COOCTBEHHO TO, PAJIU U€ro BCE W 3aTEBAJIOCh, TO €CTh IIe-
4aTh cTpoku. [loydaercst, ITO OonepaTopoB B TeJie IUKJIa HAM HY2KHO JIBa, & CHH-
TAKCHUC ollepaTopa while npeaycMaTrpuBaeT B KauyeCcTBe Tejla IIUKJIa TOJbKO OAUH
OIIEPATOP; HO MBI yKe€ 3HAaeM, 4TO 9TO He IpobijieMa — JTOCTATOYHO OO0bEIANMHUTH
BCE OIlepaTOPbl, KOTOPble HAM HY2KHBI, B OJIMH COCMaEHOU ONepPaTop C IIOMOIIBIO
orepaTopHbIX CKOOOK begin u end. [lesmkom Harra nmporpaMma Oy/IET BBITVISAIETH
TaK:

program hello20;
var
i: integer;
begin
i:=0;
while i < 20 do
begin
writeln(’Hello, world!?’);
i=1i+1
end
end.

ObparuTe BHUMaHME Ha TO, 9TO B TeJie IUKJA Mbl CHA4AAG PACIIOJOKUIN OIe-
paTop medaTH, U JIMIIb [IOTOM — ONEPaTOp MPUCBAWBAHUS, YBEJIMIUBAIONINMA T1e-

173a6eras BIIEPE]], OTMETUM, UTO KaK pa3 JJIg TAKUX CUTYyaIuil, KOr/Ja KOJUIEeCTBO UTEPaIHit
TOYHO U3BECTHO IIPH BXOJIe B IUKJI, B [Tackasie mperycMoTpeHa apyras yIpaBJIgionas KOHCTPYK-
g — nuKa for.
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pemennyto i Ha equnuily. Jlyis JaHHON KOHKPETHON 3a7a9W HUYEro Obl HE U3Me-
HUJIOCh, €CJTd Obl MBI ITOMEHSIJIM WX MECTaMH; HO JIe/IaTh TaK BCE Ke He CJIeIy-
€T. KaK IIOKa3bIBaeT IIPaKTUKa, JIy4dIIe — 6e30naCHee B IIJIaHE€ BO3MOZKHBIX OIIIN-
OOK — BCErja CJIeI0BaTh OJHOMY JIOCTATOYHO IIPOCTOMY COLJVIAIIEHUIO: TIOATOTOB-
Ka 3HAYEeHU IepeMeHHbIX [Jisl IEPBOil UTepaluu 1uKJaa while o/mKHA
HPONCXOAUTH HEIMMOCPEJICTBEHHO IIepe/] IUKJIOM, a IMOJArOTOBKA 3HAYEHUN’
IJIsI cAedyroweti Teparnun JOJXKHa pacrojiaraTbCcad B CaMOM KOHIIE TeJia
nuKJa. B magHoM ciyvae moroToBKa K IIepBOil UTepalu COCTOUT B IPUCBANBA~
HUU HYJIS CIETUNKY ITUKJIA, & MOJITOTOBKA K CJIEJIYIONIEe — B YBEJIMUEHUN CHETINKA
Ha €IUHUILY; onepaTop i := 0 MBI IIOCTaBUJIN Iepell caMbIM while, a omepaTop
i := 1 + 1 — 1IOoCJeJHUM B €ro TeJle.

MoxHO TOOMTH K 3TOMY BOIIpoCy Mo-Ipyromy. KoJsib cKOpo mepemeHHas i
XPAHUT YUCIIO HANEHAMAHHOT K OGHHOMY MOMERMY cmpoyer (CHaUaJIa HOJIb, 110~
TOM KazKJIblil pa3 Ha eJIMHUILYy OOJIbINE), TO BIOJHE JOIUIHO CHAYAAQ HALIEYATATD
0YepPeIHYIO CTPOKY, U JIUIIb IIOTOM YIeCTb 9TOT (haKT, YBEJIUINB IEePEMEHHYIO Ha
€JIUHUILY.

3HaveHne CYETINKA IMUKJIa MOXKHO HCIIOJIb30BATh HE TOJLKO B yCJIOBHHU, Kak
MBI 3TO cjeiaju B nmporpamMme hello20, Ho u B Teje nukia. Jlomycrum, Hac 3a-
UHTEpEeCOBAJIM KBaApaThl IeJiblX yucea oT 1 1o 100; HameyaTraTh UX MOXKHO, Ha-
npuMep, Tak:

program squarelQ0;
var
i: integer;
begin
i:=1;
while i <= 100 do
begin
writeln(i * i);
i=1i+1
end
end.

Monb3oBaTbCa pe3ysbTaToOM 3TOV NporpamMmbl OyAeT He o4veHb YAOOHO, MOCKO/IbKY OHA KaX-
A0€ HNCNO PaCnoONIOXKUT Ha OTﬂ'eﬂbHOVI CTpOKe. Mbi MO>XEM YCOBEPLUEHCTBOBATbL Eé, 3aMeHNB
writeln Ha write; HO eCnm Tak NOCTYNNTb, HE MPEANPUHAB HUKAKUX AOMNOJHUTENBbHBIX Mep,
TO eCTb NPOCTO ybpaTb OyKBbl 1n M B TakOM BMAE 3anyCTUTb NPOrpammy, pesyibTaT Hac
MOXET COBEpPLUEHHO 0BEeCKypaXkunThb:

avst@host:~/work$ ./squarel00
14916253649648110012114416919622525628932436140044148452957662567672978484190096
11024108911561225129613691444152116001681176418491936202521162209230424012500260
12704280929163025313632493364348136003721384439694096422543564489462447614900504
15184532954765625577659296084624164006561672468897056722573967569774479218100828
18464864988369025921694099604980110000avst@host : ~/work$

[eno B Tom, 4TO onepaTop write MCNOMHSET Haly BOO OYKBasIbHO: ecnu Mbl noTpeboBan
HaneyaTaTb YMCNO, TO OH BbIZACT Ha MevaTb LUdpbl, COCTABASAIOLMNE AECATUYHYIO 3aMUCh
3TOro 4mcna, u 6onblIE HUYEro — Hu NpPobenoB, HM KaKUX-TMbO APYrux pasgennTeneii.
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BHUMaTeNbHO MOCMOTPEB Ha BbIBOA, Mbl MOXEM 3aMeTUTb, Y4TO uudpbl, COCTaBASAOLLME
3anucb 4ncen 1, 4, 9, 16 n T. 4., HUKYAA HE AENNCb, NPOCTO YNCAA HUYEM HE OTAENEHbl OAHO
OoT Apyroro.

PewnTtb 3Ty npobnemy oyeHb NpocTo, AOCTaTOYHO CKa3aTb OMEpaTopy wWrite, 4TO Mbl
»Kenaem, 4Tobbl OH MOC/IE KaXKAOro Yuchia BbIBOAWA elé u cumeon npobena. Kpome Toro,
B KOHLIE MPOrpaMMbl, TO €CTb Y)Ke MOCAe LUKNA, XKenaTenbHo fobaeutb onepaTop writeln,
4TObbI NporpaMmMa, npexkae 4em 3aBepLUNTLCA, NEPEBesia CTPOKY Ha nevaTu, U NpurialeHune
KOMaHZAHOI CTPOKM NoCsie €€ 3aBepLIeHUsi NMOsiBUAOCH Dbl Ha HOBOW CTPOKE, a HE CJINBAJIOCh
C HanevaTaHHbIMU Yncaamu. Lennkom nporpamma byget BbIrnsgeTb Tak:

program squarelQ0;
var
i: integer;
begin
i:=1;
while i <= 100 do
begin
write(i * i, * ?);
i=1i+1
end;
writeln
end.

Paccmorpum Tereph mpuMep TAKOTO MHKJIA, JIJI KOTOPOIO MBI 3apaHee He 3Ha-
eM KOJIMYecTBO urepanuii. JomycTum, Mbl UNIEM HEKYIO IPOrpaMMy, KOTOpas B
KaKOI-TO MOMEHT JIOJI?KHA, CIIPOCUTH Y TOJIB30BATENISI €r0 TOJ POXKJIEHUS, U HAM
[IpU 3TOM HYXKHO IIPOBEPUTDH, JIEHCTBUTE/ILHO JIU BBEIEHHOE UHUCJIO MOYKET IIPel-
CTaBJISTH COOOI TOJT POXKIEHUS. By/ileM cIuTaTh, YTO roJi POXKIEHUS T0JIb30BATEIS
3aBeJIOMO He MOKeT ObITh MeHbIne, dem 1900, Kpome Toro, 6ymeM cumrars, 4To
roJ1, pPOXKJIEHUS TIOJIb30BaTe d HEe MOXKeT IpeBbImaTh 2020, MOCKOIbKY TOJI0BAJIBIE
JeTH He yMeIOT MOJIb30BaThCd KOMIILIOTEPOM; €CJIM K TOMY BpPEMEHU, KOTJA BBI
9Ty KHHATY YNTaeTe, IPOILIO JTOCTATOYHO BPEMEHHN, BBl MOXKETe CaMOCTOSITETHHO
CKOPPEKTUPOBATH 3TU 3HAUYCHUSI.

Tak nim nHave, HaM HY?KHO IIOTPOCUTDH MOIB30BATEJST BBECTH €TI0 IO, pOXKIe-
HUSI; €CJIM BBOJ, HAC HE yCTPAMBaET, HEOOXOINMO CKA3aTh II0I30BATE/II0, ITO OH,
[IO-BUUMOMY, OIIHMOCs, U TOIPOCUTH ITOBTOPUTH BBOJ. B cekmum ornucaHuit Mbl
MOYKeM IIPeIyCMOTPETh IIePEMEHHYIO year:

var
year: integer;

Yro Kacaercss caMmoro JAraJiora C 1oJib3oBaTeJieM, TO peaJin30BaTb €ro MO2KHO TaK:

write(’Please type in your birth year: ’);
readln(year) ;

18Ha momenT Hamucanus sroit Kaury B 2016 roxy Ha 3eMile 0CTABAJIOCH BCEIO JBa, UeIOBEKA,
PO KOTOPBIX OBLIO JOCTOBEPHO M3BECTHO, 4TO OHM pojamyuch panbine 1900 roma, HO Koria B
2021 roxgy K meyaTu roTOBUJIOCH BTOPOE U3JaHUEe, TAKUX JIIOAEH, K COXKAJIEHUIO, He OCTAJIOCH.
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while (year < 1900) or (year > 2020) do

begin
writeln(year, ’> is not a valid year!’);
write(’Please try again: ’);
readln(year)

end;

writeln(’The year ’, year, ’ is accepted. Thank you!’)

C Takoil mporpaMMoil MOXKET COCTOATHCS, HAIIPUMED, CJICIYIONUI IrasIor:

Please type in your birth year: 1755
1755 is not a valid year!

Please try again: -500

-500 is not a valid year!

Please try again: 2050

2050 is not a valid year!

Please try again: 1974

The year 1974 is accepted. Thank you!

3aMeTHuM, 4TO 3/IeCh ITUKJ MOXKET He BBIIIOJHUTHCH HU OJHOTO Pa3a — €CJIU I0JIb-
30BaTeNIb CPa3y K€ BBEJIET HOPMAJBHBIN I'OJ; ¢ APYroil CTOPOHBI, ITOJIb30BATEH
MO2KET TIOMACTBCS YIPSAMBIN, TAK 9TO MbI, CTPOTO TOBOPSI, HE MOXKEM 3HATDH, KAKO-
BO MAKCUMAALHOE TUCIJIO UTEPAIUl HAIIETro IUKIa. MOXKHO IPEIIIONIOKUTD, YTO,
CKaykeM, Ha MUJLIMAPJ, UTEPaInii TePIeHns TOJIb30BATeNsT BCE XKe He XBATHUT, HO
KaKoe KOHKPETHO YHUCJIO yKa3aThb B KadecTBe Bepxueil rpanutipl! Cto? Teicsaay?
[Ipenmonoxkernne, uro Ha 1000 mTeparuii TOIL30BATENS XBATUTH €I MOXKET, a
wa 1001 — y»ke HET, BBIIVISIUT JOCTATOYHO HEJIENO, U TOYHO TaK K€ HeJerno Oy-
JIET BBIIVISJIETH B 9TOM PoJIK JI0D0E JIpyroe KOHKPETHOE YHCJIO; MIPOIle BOODIe He
CTPOUTDH Ha ITOT CUYET HUKAKUX IMIPEJIITOJIOKEHMIA.

2.2.11. IukJa c mocTycJIOBUEM; olepaTop repeat

B oneparope while, KoTopoMy ObLI IOCBSIIIEH [IPEALLAY NI maparpad, CHaYa-
Jia TIPOBEPSIETCS YCAOBHUE, W TOJIBKO TOCJIE 3TOTO, BO3MOXKHO, BBITIOJIHSIETCS TIePBas
ureparusg. Kak 0b110 cka3zaHo, TakKne KOHCTPYKIIMHU B MIPOrPAMMUPOBAHUY HA3bI-
BAIOTCS YUKAGMU C TPEIYCAOBUEM.

Kpowme nux, npu HamucaHuu mporpamMM HHOTA UCHOJIB3YIOTCH UUKABL C T10-
cmycaosuem, B KOTOPBIX CHAaYaJa BBIIOJHAETCS TeJIO IUKJa, U TOJBKO IOCIIe
9TOTO MIPOBEPSIETCsI, CJIEIYET JIN BLITOJHITEH €r0 CHOBA; TAKUM 00pa30M, B IIUKJIAX
C TIOCTYCJIOBHEM TEJIO BBIIOJIHAETCS 110 MeHbIeil Mmepe ojnun pa3. A3bik [lackasb
IIpeJIyCMaTPUBAET JIJIsl IIMKJIOB C IIOCTYCJIOBUEM CHENNAJIbHBII OIlepaTop, KOTOPBIi
3a7a€Tcs KITIOUEeBBIMI CJIOBAMHU repeat 1 until; omepaTopsl, COCTABIIAIONINE TEJIO
MUKJIa, 3alUCHIBAIOTCS MEXKJIY STUMHU CJIOBAMU, MPUIEM TAKUX OMEPATOPOB MOXKET
OBITH CKOJIBKO YTO/IHO, IPUMEHEHNE OIePATOPHBIX CKODOK 3/1eCh He TpedyeTcs; mo-
cJie ¢joBa until 3alUCBIBAETCST YCAOBUE 6BITOOA U3 UUKAQL — JIOTHIECKOE BbIpa-
JKeHre, JIOXKHOe 3HAaYeHNe KOTOPOI'0 yKa3bIBAaeT Ha HEOOXOIMMOCTDH IIPOHOJIZKATH
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NO

-

]
Puc. 2.2. Biiok-cxeMbl IUKJIOB ¢ MIPEayCA0BAEM U ITOCTYCIOBUEM

[IUKJI, & ICTUHHOE — Ha, TO, YTO IUKJI MOpa MMPeKpaIaTh. BJIOK-CXeMBbl [TUKJIOB C
IIpeyCA0BAEM U TTOCTYCJIOBUEM ITOKA3aHBI HA PUC. 2.2.

Hanpumep, eciin 661 HaM 110 KAKUM-TO IIPUYAHAM He TPeboBaIoCh, KAK B IIPH-
Mepe Ha cTp. 249, BEICTpanBaTh JUAJIOT C TIOJIB30BATEIIEM, & IIPOCTO OBLIO ObI HY K-
HO BBOJUTH C KJlaBUaTyPpbl IeJible 9YHCJ/Ia, IIOKa OYepe/HOe U3 HUX He IIOIIa,HéT B
orpe3ok ot 1900 110 2020, MbI MOIJIN OBl CAEJIATH 9TO TAK:

repeat
readln(year)
until (year >= 1900) and (year <= 2020)

Pacemorpum apyroii npumep. Cireayomyil UKJI BBOAUT YKUC/Ia C KJIABUATYPHI U
CKJIaJbIBAET UX, IIOKa 0DOImasi cyMMa He oKaskeTcst 60sbire 1000:

sum := O;
repeat
readln(x) ;
sum := sum + X

until sum > 1000

CunTtakcuc omeparopa repeat MOXKHO MPEACTABATDH CICAYIONINM 00Pa30M:
repeat <onepamopv > until <ycaosue>

O6bI7HO B IpOrpaMMax OMepaTop repeat BCTPEUAeTCs HAMHOTO peke, 1eM while,

HO 3HATbH O €ro CYIIECTBOBAHHUY B JIIOOOM CJIy4ae HY?KHO 00s3aTEJIbHO — PaHO HJIH

IIO3/THO 3Ta KOHCTPYKIUSA ITPUTOJATCS.

2.2.12. Apudmernveckue MUKJbI 1 oreparop for

Bepuémcsa k npumepam, mpuBeaeHHLIM B Hadase §2.2.10; HATOMHUM, TaM MBI
MMUCAJIA ITAKJIBI, 9TOOBI BBIIATH OJAHY W Ty K€ HAJINCh JABAANATh pa3 U ITOOBI
HalleyaTaTb KBaJIPaThbl BCEX IEJIbIX YHUCEJ OT OJHOrO JIO cTa. IIUKJIbI, KOTOpbIe
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MBI HAIMCAJIU JJIsI PENIeHUs STUX TPOCTHIX 3aJ1ad, 00JIa/Ial0T OJJHIM OY€Hb BaXK-
HBIM CBOUCTBOM: H@ MOMEHM 8L00G 8 YUKA MOYHO U3BECTNHO, CKOADKO pa3 on Oy-
dem BLINOAHAMDBCA, U HYACHOE KOAUMECTNBO UMEPAUUT 00ecnevusaemcs nymeém
ux nodcuéma 6 ueaovuciernot nepemernoti. Takue MUKIIBI HASBIBAIOT apugme-
muieckumu.

Apudnmernaeckue IMUKJIbI BCTPEYAIOTCST HACTOJIBKO TaCTO, 9TO BO MHOTUX SI3bI-
KaX IporpaMMUpOBaHUsl, BKJfodas llackamnb, 1T HUX IPEIyCMOTPEH CHEINaIhb-
ublit oneparop; B [lackase Taxoit oneparop HasbiBaercsa for. Kak 910 yacTo ObiBa-
€T, paccKasaTh O HEM OyJIeT MPOIIie, eC/IM CHAYAJA ITPUBECTU ITPUMED, a IIOTOM JTATh
MOSICHEHUSI, TIO9TOMY MBI HAIHEM C TOTO, UTO IepenuiiieM mporpaMmbl hello20 n
squarel00, ucnoJb3ys orneparop apudmernideckoro nukia. Hauuém ¢ nepsoii:

program hello20for;
var
i: integer;
begin
for i := 1 to 20 do
writeln(’Hello, world!’)
end.

Koncrpykiust for i := 1 to 20 do o3Hauaer, 9TO B KadecTBe nepemeHHol
yukraa OyIeT MCIOJIb30BaThCs IepeMeHHasl i, e€ HadaJlbHOe 3HadeHue Oymer 1,
dunanbpHOE 3HAYeHNE — 20, TO €CTh OHA JOJIYKHA TPOOEXKATH BCe 3HATEHMS OT 1 10
20, U JI7Is1 KaXKJI0r0 TaKOro 3HaYeHUs OyAeT BBIIOJHEHO TeJsO IUKJA. II0CKOIbKY
Takux 3HadeHnit 20, Te10 OyIeT BBIMOJHEHO ABAIIATL pas3, 9TO HaM U TpebyeTcs.
Eciu cpaBHUTD MOTyYUBIIYIOCS TPOTPAMMY C TO#, 9TO MBI HUCAJIH Ha CTP. 247,
MOXKHO 3aMETUTh, UYTO €€ TEKCT MOJIYIUJICS TOpa3io KOMIIaKTHee; OoJiee TOTO, JJIs
qesI0BeKa, KOTOPBIH yKe MMPUBBIK K CHHTAKCHUCY for, TaKoil BapUaHT CYIIECTBEHHO
IIPOIIE IIOHATD.

[lepenmmmmem Tenmepb mporpaMmy squarelO0, B3sB 3a OCHOBY BAapHWaHT, Ieda-
Taronmii ynciaa depes mpodesn. C HCIOIB30BaHWEM NUKJa for TOro ke caMoro
3 dekTa MOXKHO JIOCTHUID TaK:

program squarelOO0_for;

var
i: integer;
begin
for i := 1 to 100 do
write(di * i, * ?);
writeln
end.

Kak Bumnm, B Teste nukia for MOXKHO UCIOJIL30BATH 3HAUEHUE IEPEMEHHON K-
jgia. OTMeTuM cpasy ke, 9YTO K 9TOMY 3HAUYEHUI0 MOXKHO OOpaInaTbCsi, a BOT Me-
HATH €ro HU B KOEM CJIyYyae HeJb3s. MeHdTh IIepeMeHHYIO IUKJIAa BO Bpe-
M# BBIIOJIHEHUS IUKJA — 3TO IIpeporaTuBa caMoro omneparopa for, HOIBLITKHA
BMEIIAThCs B €ro paboTy MOrYT HPUBECTH K HEMPEJICKA3YEMbBIM IOCJIE/ICTBUSIM.
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Kpowme Toro, ¢ mepeMeHHO# IMUKJIA CBI3aHO €IE OJHO OTPAHUYECHUE: IMOCTIE 3a-
BepIlleHnd IuKJa for 3HaUeHue IIepeMeHHOI IKJIa CYUTAaeTCs Heolpe-
JIEJIEBHHBIM, TO €CTh MbI HE JOJ/DKHBI IIPEIo/ararb, 9To 3Ta lepeMeHHas OyneT
paBHA KAKOMY-TO KOHKpeTHOMY uucjy. Koneuno, xakxoe-mo 3HavueHue taMm OyJer,
HO OHO MOXKET 3aBHUCEThb OT BEPCUM KOMIIMJIATOPA U JlazkKe OT TOI'0, B KAaKOM MeCTe
B IIporpaMmMe BCTpeTujcd UK. [lompocTy roBops, co3maresn KOMIMIATOPA HE
obOpaInaT HIKAKOI'0 BHUMAHHUSA HA TO, KAKOe 3HAYEHHE OCTABUTH B IIEPEMEHHON
[UKJIa TIOCJIE €70 3aBEPINEHNS, I MOTYT OCTABUTH TaM BCE YTO YTOJIHO.

B oboux Halmmx npumMepax mnepemMeHHasi K18 W3MEHsIaCh B CTOPOHY yBEJIU-
YeHUsi, HO MOXKHO 3aCTaBUTh €€ mpoberaTb 3Ha4eHUs B OOPATHOM HAIIPaBJIEHUH,
oT Gosbiiiero K MeHbiemy. [ljas sroro cjaoBo to 3amensitor ciaoBom downto. Ha-
IIpUMep, IIporpaMma

program countdown;

var
i: integer;
begin
for i := 10 downto 1 do
write(i, ... ?);
writeln(’start!’)
end.

HalredaTaeT CTPOKY

10... 9...8... 7... 6...56...4...3... 2... 1... start!

DopMaIbHO CHHTAKCHC OllepaTopa £ or MOXKHO IIPEJICTABUTE CJIEIYIOIIIM 00Pa30M:
for <nepem> := <nau> to‘downto <Kon> do <onepamop>

31ech <mepem> — 9TO UMsl [IEJOYNCIEHHON IIEPEMEHHON, <HaY > — HadaJbHOE
3HadeHne, <koh> — KoHedHoe 3HadeHne. Oba 9THX 3HaYEHUsT MOT'YT 3a/1aBAThCSI
HE€ TOJIBKO ABHBIM o6pa30M HallMCaHHBIMU YHCJIaMH, KaK B HalllUX IIpUMepax, HO
1 IIPOU3BOJIBHBIMYA BBIPAXKEHUSIMU, JINIIb Obl UX PE3YJIbTATOM OBLIO IIeI0e UhC-
Jio. Boipaxkenus OyayT BLIYKC/IEHBI OAWH pa3 Mepej Ha4aJioM BBITIOJTHEHUS
I[IUKJIA, TAK YTO, €CJIU B HUX BXOJILAT IIEPEMEHHbIC U 3HAUYEHUA ITUX NEePEMEHHbIX
U3MEHSITCSI BO BPEMsI BBITIOJIHEHUS IIUKJIA, TO Ha paboOTy caMOro IUKJIA 9TO YKe
HUKaK H€ IIOBJIUIET.

Ecnu rociie BeIYuCIeHNS HAYAJILHOIO U KOHEYHOI'O 3HAUYEHUM OKa3aJI0Ch, 9TO
KOHETHOE 3HaYeHMEe Mmerbe (a 1yt downto — HAobopoT, 6OJIbIIE) HAYAIBLHOTO, TO
3TO caMo 110 cebe He omubKa: IIUKJI He BBITTOJTHUTCST HA OJTHOTO Pa3a, U B HEKOTOPHIX

CJIy4adx 3TO CBOMCTBO MOXKHO UCIIOJIb30BaTh.

Ha camom gene nepemeHHasi umkna, ucnonbsyemasi B onepaTope for, MOXeT ObiTb He
TOJIbKO LLe/IOYNC/IEHHOI; HECKO/IBKO MO3)KE Mbl BBEAEM MOHATUE MOPSAKOBOIro TMNa, KoTo-
poe OOBbEeAMHUT BCE LENOYUC/IEHHbIE TUMbl, @ TAKXKE ANANa30Hbl, CUMBOJIbHbIA TUM, nepe-
YUCMMbIE TUMbI N JIOTUYECKNIA TUM; onepaTop for MOXKHO MCMONL30BaTh C JIKOOLIM TakUM
TrnoMm. KoHe4yHo, TUN BblipaXkKeHWA, 3a4atOLWNX HaYaslbHOE U KOHEYHOe 3Ha4yeHue, obsizaH
COoBMaZiaTb C TUMOM MEpPEMEHHON LuMKna.
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2.2.13. BioxkeHHbIE IIUKJIBI

Paccmorpum coenyrontyro 3amady. HykHo HalledaTaTh «HAKJIOHHYIO YEPTY»
pa3MepoM BO BeChb SKPaH, COCTOAIILYIO U3 CUMBOJIOB «*». Pe3ynbrar /Jo/KeH Bbi-
IJIIJIETh TPUMEPHO TaK:

<,H‘.H$I 9KOHOMHNHU MeCTa MbI IIOKa3aJiki BCEro BOCEMBb CTPOK, XOTd UX JTOJIZKHO
6biTh 24). CresaTh 910, B MPHUHIKIE, OYEHb IIPOCTO: HYZKHO BBIBECTU 24 CTPOKH,
[PUYEM B KaXKJION CTPOKe CHavaJja HaleyaTaTh HEKOTOPOe KOJIMYECTBO IIPODEJIOB,
a TIOTOM BBIIATH «3BE3MOUKY» U IEPEBECTU CTPOKY. B camoil mepBoii CTPOKe MbI
BoOOIIEe He IedaTaeM IIPOOesIOB, Cpa3y BBLIAEM 3BE3/I0UKY; MOYXKHO CUHTATH, UTO
MBI IIeYaTaeM HOJb Ipo0esoB. B Kakioff mociemyrorieii cTpoke rmedaTaercs Ha
o/iH 1Ipobest GoJIbIe, YeM B HpeIbayieil. Keau canrarb, 9TO0 HOMEpa CTPOK Y
Hac UIayT oT 1 710 24, TO HETPYJHO 3aMETUTH, YTO B CTPOKE C HOMEPOM 7 JIOJIZKHO
ObITh N — 1 IpobeIoB.

dcHo, YTO BEIBOAUTDH CTPOKU HYZKHO ITUKJIOM, IO OJHOU UTEPAINN Ha CTPOKY.
[Tocko/bKy Ha MOMEHT BXO/Ia B IIUKJI MBI TOYHO 3HAEM, CKOJIBLKO OYIET UTepalnii,
npuMeHnuTh cieayer nuki for. [lepemennyio 1uk/ia Ha30BEM n, e€ 3HaUYEHME OYIET

COOTBETCTBOBATHL HOMEPY CTPOKMH. L[I/IKJI JOJIZKEH BBITVIAAETH IIPUMEPHO T&Klgl

for n := 1 to 24 do

begin
{ HamewaTaTp HyXHOe KOJMYECTBO IPOGENOB
writeln(’*’)

end

OcraJjioch IOHSITH, KaK OPraHU30BaTh IeYarTb HY»KHOI'O KOJHMYECTBa IIPOOEJIOB.
CKOJIBKO MX TeYaTaThb, MBI yKe 3HaeM: n - 1. HbIMu cioBamu, 3aragodroe «{
HameYaTaTb HYXHOE KOJMYECTBO NpobeloB }» B HAIlleM KOJe HYKHO 3aMEHUTH
Ha YTO-TO TakKoe, 4TO HamedaTaeT HaM n - 1 mpobes. Kak HeC/IOXKHO H0raj arb-
csI, JUUTsT 9TOTO TOXKE HYKEH IMUKJI, U TOXKe apudMeTUIeCKUii: Mbl BeJIb 3HAEM Ha

19 ®uryprre ckobxu B Ilackame 03HAYAIOT KommeHmapull, TO €CTh TAKOil (PPATMEHT TeK-
CcTa, KOTOPBIH MpeIHAa3HAYEH WUCKJIIOYUYUTEIbHO JJI YUTATEJISI-UeJIOBEKA, & KOMIIUJISITOPOM MO~
2K€H OBbITh TOJIHOCTBIO IIPOUTHOPUPOBAH. 3€Ch M Jlajlee Mbl WHOTIA OyJIeM MHUCATH KOMMEHTa-
pun o-pyccku. B yue6HOM mocobum Takasi BOJIBHOCTH JIOMyCTUMa, HO B PeajIbHBIX MTPOrpaMMax
TaK IOCTYHAThb HE CJIeyeT HU B KOEM CJIydae: BO-IIEPBbIX, CUMBOJIbI KUPUJLJIMILI HE BXOIAT B
ASCII; BO-BTOPBIX, BCEMUPHBIM SI3BIKOM OOIIEHUST TPOIPAMMUCTOB SIBJISIETCsT aHTIHicKuit. Ecimn
KOMMEHTapUU B IPOrpaMMe BOODOIIE MHUIITYTCsI, TO OHU JOJIZKHBI OBITh HAITMCAHBI TO-aHTJIUHCKH,
MPUYEM 110 BO3MOXKHOCTH 0e3 OIMMOO0K; B IPOTUBHOM CJIydae JIydIlle UX BOOOIIEe He IUCATh.
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MOMEHT €ro HadaJia, CKOJIbKO JIOJI?KHO OBITH uTeparuil. Tak Mbl IPUXOIUM K KOH-
LHENIAN BAOHCEHHBIT UUKAOS.

fcHo, YTO BO BIIOXKEHHOM IHKJIE HY?KHO 33/IeiCTBOBATH JAPYIYIO IIEPEMEHHYIO
[UKJIA, 9TOOBI IUKJIBI He KOH(MJINKTOBAJIN; B KOHIIE KOHIIOB, IIOKA BHENTHUN ITUKJI
He 3aBePIINJICA, HUKTO He BIIpaBe MEHATH €ro IePEMEHHYIO, B TOM YUCJIE He BIIpaBe
9TO JlejIaTh U BHYTpeHHUi nukj. Ouucap Jijisi BHyTPEHHETO [UKJIA [TEPEMEHHYIO
m, MBI IIOJIyYUM CJIEJIYIONLYIO IIPOIrPaMMY:

program StarSlash;
var
n, m: integer;
begin
for n := 1 to 24 do
begin
form := 1 ton - 1 do
write(? ?);
writeln(’*’)
end
end.

Paccmorpum 3as1at1y 1y Th OoJiee CJIOXKHYIO — BBIBECTHU Ha IKpaH DUTYypy HPUMED-
HO TaKOr'O BHJA:

Dty durypy yacro HasbBaoT «anmMazoM» (aHri. diamond). Beicory durypsr Mbt
B 3TOT pa3 MPOYUTAEM C KJIABHATYPHI, TO €CThb IOMPOCUM IIOJIH30BATENS CKA3aTh
HaM, KaKoOi BBICOTBI «aJiMa3» OH XO4eT YBUJeTh. JlajbHeiiliee morpedbyeT HeKOTO-
pOro aHaJIN3A.

[Ipexxie Bcero 3ameTnM, 9TO BBICOTA HaIlEl (DUTYyPBI €CTh BCErJIa YUCII0 HEIET-
HOe, TaK 4YTO, €CJIi MOJb30BaTEb BBEJIET YETHOE UHUCIIO, TO MPHUJIETCS TOIPOCUTH
€ro MOBTOPUTL BBOJI; TO K€ CaMOe, TO-BUIUMOMY, CJIEIYeT CIeJaTb, €CJIU BBe-
JIEHHOE YUCJIO OKaXKeTCsi OTpunaTe/ibubiM. HedéTHoe qmcsio, Kak U3BeCTHO, IPeJi-
cTaBJigeTcd B Bujie 2n + 1, roe n — Iies10e; BepXHss YacTh Haleil purypsl Oyaer
coctosATb 3 n + 1 crpok. s dpurypsl, HOKa3aHHON BBIIIE, BHICOTA COCTABJISET
CeMb CTPOK, a N OyJIeT paBHO TPEM.

Temepr HaAM HYKHO IOHSATBH, CKOJIBKO IPOOEJIOB W Tjie HYXKHO HAaledaTaTb,
9TOOBI MOJIYYUTh UCKOMYIO (DUTYPY. 3aMETHM JIJIs HadaJia, 9To [IPU [TeY9aTh CaMOi
[IEPBOIT CTPOKU HaM MPUIETCS BBIIATD N IIPOOEJIOB, IIPU ME€YATH BTOPOH CTPOKH —
n — 1 mpobest, n Tak Jajee; nIpu nedaru nociaenHeit, (n + 1)’ crpoku mpobesios
He HY>KHO BOBCe (MOXKHO CYMTATh, YTO MBI UX II€YaTAaeM HOJIb IITYK).
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YyTb ciiozkHee 0OCTOAT Jiesia ¢ mpodesiaMy TIocIe MepBoit 38637104k, B mep-
BOI CTPOKe BOOOINE HUYEro TAKOTO He HY2KHO, TaM BCEIrO OJiHA 3BE3/0YKA; & BOT
JaJibIae IIPpOuCXoauT JOBOJIBHO I/IHTepeCHbeI IIpoIiecc: BO BTOpOﬁ CTPOKE HYZKHO
HaleJaTaTb OJiH npobest (1 1mocse Hero BTopyo 3BE3/0UKY ), B TPEThell CTPOKe —
y2Ke TpH 1pobeJsia, B 4eTBEPTON — sTh, U TaK Jjlajiee, KaXKIblil pa3 Ha JiBa Ipobesia
6osibiiie. HecstoxkHO jrorafaThest, 9To jijis CTpoKu ¢ HoMepom k (k > 1) HyxkHOe
KOJIMIECTBO 1pobesioB BeipazkaeTcst hopmyitoit 1+ 2(k — 2) = 2k — 3. Unrepecho,
YTO C HEKOTOPO# HATSI?)KKOI MOYKHO CHHTATH 3Ty (DOPMYJLY «BEPHOM» TAKXKe U JIJIsI
caydasi k = 1, rie oHa aét —1: eciid OlepaIuio «HAIeYaTaTh M IpOOEIoBy J0-
OIIPEJIEJINTD HA OTPUIIATESbHBIE 1M KAK «BO3BPAT Ha3a/[ HA COOTBETCTBYIIEE YHCIIO
3HAKOMECT», MOJIyUIUTCs, UTO, HAIEUATAB IEPBYIO 3BE3IOUKY, MbI JOJKHBI Oy1em
BEPHYThCS OOPATHO HA OJIHY MO3UIUIO U BTOPYIO 3BE3J0UYKY HAIlEYATATh TOTHO
OBEpX TepBoit. Bripotem, Tak ¢esars ropasmo TpyaHee, 9eM TPOCTO TPOBEPHUTD
3HadeHue k, U ecJii OHO PABHO EJIUHUIIE, TO ITOC/IE TIEPBO 3BE3I0UKHU HE [I€UATATH
GoJibilie HU IPODOEJIOB, HU 3BE3/I0YEK, & CPA3y IePEBECTU CTPOKY.

HO.HHOCTI)IO ImedaTb CTPOKHM C HOMEPOM l{ JOJIZ2KHa BBIIVIAAETL TaK: CHa4daJla
MBI ItedaTaeM 1 + 1 — k npobesioB, 3aTeM 3BE3/I0UKY; IIOCJIE ITOrO ecjid kK paBHO
eIUHUIlE, ITPOCTO BBIIAEM TIEPEBO, CTPOKU M CUUTAEM MEYATh CTPOKN OKOHYEHHOI;
B IPOTUBHOM cJiyuae medaraeM 2k — 3 mpobeia, 3BE3J0UKY U TOIBKO TTOCTIE STOTO
JemaeM IepeBojl CTpoKu. Beé sTo Ham Hamo mpodenars miust k or 1 mo n + 1, roe
N — <«IIOJIyBBICOTa» HAIErO «ajIMas3as.

[Tocsie Toro, Kak BepxHsist 9acTh (DUTYPHI OyJIeT HalledaTaHa, HaM HY»KHO OyJieT
KaK-TO BBIJATD €€ €€ HUYKHIOI YacThb. Mbl MOIJIH ObI MPOIO/IKUTE HYMEPAIIAIo
CTPOK ¥ BbIBECTU (DOPMYJIBI JJIsT KOJTHMIECTBA IPOOEJIOB B KAXK/JIONH CTPOKE C HOME-
pom n+1 < k < 2n+ 1, 9ro, B UpUHIUIE, HE TAK YK CJIOKHO; OIIHAKO MOXKHO
IIOCTYIIUTDH eme opoiie, 3aMeTUB, 9TO IIedaTaeMble Tellepb CTPOKU B TOYHOCTH Ta-
KUe YKe, KaK U B BepxHeil 9acTu (pUryphl, To €CTb Mbl CHAYAJIA TIEIATAEM TaAKYIO XKe
CTPOKY, KaK n-s, IIOTOM Takyko »)e, Kak (n — 1)-s1, u Tak nanee. Camblil npocToii
CIocod — JIJIsT KazK/I0U CTPOKHU HMCIIOJIHATH POBHO TAKYIO MPOIEAYPY IEUaTH, KaK
OIMCaHO TaparpadoM BbIIIE, TOJBKO B 9TOT pa3 HOMepa CTPOK k y HaC MpoberyT
B 0OpaTHOM HAIIpABJIEHNN BCE UNCJIa OT 1 10 1.

Harmra nporpamma 6yjier cocTosiTh U3 TPEX OCHOBHBIX dYacTeil: BBOJL YHCJIA,
O3HAYAIOIIETO BLICOTY (PUTYDHI, Ile4aTh BepxHeil qacTu (purypsbl, nedarb HUKHEN
gqacru. Bor eé rekcr (HarmoMHUM, 9TO c10Ba div 1 mod 03HAYAIOT JEJICHIE C OCTaT-
KOM U OCTATOK OT JICJICHUSA):

program diamond; { diamond.pas }
var
n, k, h, i: integer;
begin
{ BBOI umcna, IoOKa IIOIb30BaTelb He BBEeAET ero Kak Hamo Jt
repeat
write(’Enter the diamond’’s height (positive odd): ’);
readln(h)

until (h > 0) and (h mod 2 = 1);
n := h div 2;
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{ mevaTr Bepxmell wacTu Guryps
for k :=1 ton + 1 do
begin
for i ;=1 ton+1 - k do
write(? ?);
write(’*?);
if k¥ > 1 then
begin
for i := 1 to 2%k - 3 do
write(’ ?);
write(’*’)
end;
writeln
end;
{ nevars HuxHel wacTu }
for k := n downto 1 do
begin
for i ;=1 ton+ 1 -k do
write(’ ?);
write(?*?);
if k > 1 then
begin
for i := 1 to 2%k - 3 do
write(’ ?);
write(’*’)
end;
writeln
end
end.

Jlerko 3aMeTUTh OYEeHBb CEPHE3HBIN HEJIOCTATOK HAIel MPOrpaMMBbI: ITHKJIBI JIJIsT
pUCOBaHUsT BepXHell W HIKHeH dacTeil purypbl pasjindaroTcs TOJBKO 3aroJiOB-
KOM, a Tejla B HUX aDCOIOTHO OJMHAKOBEIE. BOOOIIE-TO MPOrpaMMUCThI CIUTAIOT,
YTO TaK JEJaTh HEJIb3s: €CJIN Yy HAC B IPOrpAMME COJEPXKATCS JIBE WJIM OOJIBIIe
KOITHII OJTHOI'O M TOT'O YK€ KOJia, TO, €CJIN BIAPYT Mbl 3aXOTHM HCIIPABUTL OJIUH W3
51X dparMeHToB (HanpuMep, Hailjisl B HEM ONIMOKY), CKOpee BCEero WX MpUeT-
csl TIPABUTH BCE, a 9TO BEJET K HENPOU3BOIAUTEIBHBIM TPyI03aTpaTaM (4To eré
10J10€/TbI) U IIPOBOIUPYET OMIMUOKH U3-3a TOTO, YTO MBI 9aCTh OTPEJIAKTUPOBAJIM, &
qacThb 3abbut. Ho cripaBuThCs ¢ 9T0# Tp0o0/1eMOit MBI CMO2KEM, TOJTBKO U3YUUB TaK
Ha3bIBaEMbIE TL0ONPO2PAMMDBL, KOTOPLIM OYIET MOCBSIIEHA CJIEIYIONasl TJIaBa.

2.2.14. IloburoBbie onepaiu

[Ipexxme weM WATH JAJIbINE, MOMBITAEMCS 3aBEPINUTHL OOCYKIeHHe apudme-
TUYIECKUX BBIPAXKEHUI; OHO OCTAJIOCH Obl HEIOJIHLIM 0€3 MOOUTOBBLIX OIepallnii,
3aIMCH TIEJIBIX YUCEI B CHCTEMAX CUUCJEHUS, OTIMIHBIX OT JICCATUYHOMN, U MMe-
HOBAHHBIX KOHCTAHT.
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ITobumossie onepauuy BHITIONHSIIOTCA HAJT TEJBIMUA YUCTaAMU OJJMHAKOBOTO
THIIA, HO IIPH 3TOM YHCJIA PACCMATPUBAIOTCS He KaK COOCTBEHHO UMC/IA, a Kak
CMPoKy, omaoeabHuT 6umos (M. e. 08OUYHHIT YuUPp), COCTABIISIFONIUX MAITHMHHOE
npencrapiaenue. Hanpumep, eciau B MoOUTOBOM olepaluy y4acTByeT YUCIO 75 Th-
1a integer, To uMeeTcsd B BUJY OuTOBas crpoka 0000000001001011.

ITo6buToBbIE OIEpaIy MOXKHO Pa3Ie/nTh Ha ABa BUJA: JOTHMIECKUE OllepPallii,
BBITIOJIHSIEMbBIE HAJ[ OTJEJbHBIMU Ouramu (IpUYIEM HAJT BCEMU OJHOBPEMEHHO) W
capuru. Tak, omeparusi not, NpuMeHEHHAsI K I€JOMY YUCIy (B OT/IMYME OT yixKe
3HAKOMOIl HaM orepanuy not B IPUMEHEHUN K 3HAYEHWIO THIla boolean), 1aéT B
pe3yJIbrare 9rucIo, Bce OUTHI KOTOPOI'O MPOTHBOITOJIOXKHEI nexoanomy. Hampumep,
€CJIn IIepeMeHHbIe X U y NMEIT THUIL integer, IIOCJI€ BBIIIOJTHEHHS OIIepaTOpPOB

x := 75;
y not x;

B IEPEMCHHON y OKaKeTCd YUCJI0 -76, MAIINHHOE IIPEJCTABJICHHE KOTOPOTO
1111111110110100 mpeicTaBasieT coO0i MOOUTOBYIO MHBEPCHUIO TPUBEIEHHOTO BbI-
e npejcraBieHus dnciaa 75. OrMerum, 9To ecyid Obl X U y UMeJu THII word, T. €.
0e33HaKOBBII TUIT TON K€ Pa3psiIHOCTH, TO PE3YJILTAT B IIEPEMEHHON ¥ COCTABUII
Ob1 65460; MAIIMHHOE [IPEJICTABIEHUE STOTO Yucjia B Buje 16-0uTHOTO OE33HAKO-
BOI'O TAKOe Ke, KaK y 4ducia -76 B Bujie 16-0MTHOTO 3HAKOBOTO.

AHaJIOrUIHBIM 00Pa30M HAJL IEJIBIMU YUCIaMU PADOTAIOT y2Ke 3HAKOMBIE HAM
o §2.2.9 onepanuu and, or u xor. Bee aTu onepanuu sABISIOTCH OMHAPHBIMU, TO
€CTh TPEOYIOT JABYX OIEPAHIOB; KOT/Ia MBI IIPUMEHSEM MX K IEJIBIM YUCJIaM, CO-
OTBETCTBYIOIIUE JIOPUYECKUE ONEPAIUH (<«U», «UJIH», «UCKJIOYAIOIIEe UIN» ) Bbl-
MIOJTHSAIOTCS OJTHOBPEMEHHO HAaJI MEPBBLIMU OMTAMU OIEPAHJOB, HAJl UX BTOPHIMHU
fGuraMu ¥ TakK Jiajiee; pe3ysbTaTbl (TOXKEe OTJE/IbHbIE OUTBI) COEIUHSIIOTCS B 11e-
JIO€ YHCJIO TOTO K€ THUNa M, KaK CJEJICTBHE, TOH »Ke pa3ps/HOCTH, KOTOpOoe U
CTaHOBUTCS Pe3yIbTaToM Beeil omepariun. Hanpumep, BocbMubuTHOE OE33HAKOBOE
peacTaBjeHue (To €CTh IIPEJCTaBJICHUE TUIIA byte) Ist aucest 42 u 166 Oyner
coorBeTcTBEeHHO 00101010 m 10100110; ecam y HaC €CThb IIEPEMEHHBIE X, ¥, P, q 1
T, IMEIINNe TUII byte, TO IOCJIE IPUCBANBAHUN

1= 42;
:= 166;
x and y;
= X or y;
I= X XOr ¥,

R Q'O < N
i

[IePEMEeHHbIe P, q M T HOJIy9YaT COOTBETCTBEHHO 3HadeHusi 34 (00100010), 174
(10101110) u 140 (10001100).

Ormeparuu MOGUTOBOIO CABUTA, KaK CJIEJAyeT W3 Ha3BaHWUsi, cdeuzarom OuTo-
BOE IIPEJICTABJICHNE Ha ONPEJEIEHHOE YHCJIO TMOo3unuil BiaeBo (shl, or cioB shift
left) mmu Bupaso (shr, shift right). O6e onepanuu GUHAPHBIE, TO €CTh IIPELyCMAT-
pUBAIOT JiBa OIlepaH/jla; CjeBa OT Ha3BaHUS OIEPAIMU CTABUTCS HCXOTHOE IIEJI0€
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YUCJIO, CIIPaBa — KOJIMYECTBO MO3UIMI, Ha KOTOPOe HYKHO CABUHYTDL €ro IOOU-
TOBOE MAIlMHHOE MpejicTaBienue. [Ipu casure BieBo Ha k mosunumii crapinue k
pa3psiZIOB MAIIIMHHOI'O [IPE/ICTABIeHHsI YUC/Ia IIPOIAJIAI0T, a CIpaBa (TO ecTh B Ka-
YecTBe MJIAJIINX Pa3psi/ioB) JONUCHIBAETCs k HyseBbix 6uroB. CHBUT BJIEBO HA
k mosmiumii SKBHBaJICHTEH JOMHOMKeHMIO uncia Ha 2F. Hampumep, pesyabraTom
Boipaxkenus 1 shl 5 Oymer umcio 32, a pesyiabrarom 21 shl 3 Oymer 168.

[Ipu caBure BIpaBo mporajgaT, HA00OPOT, k MIAIINX Pa3PsIOB, a HyJIeBbIe
OuTHl TOMUCHIBAIOTCA cjeBa. s 6e33HaK06vx TMENbIX TUCEe 9TO SKBUBAJICHTHO
JICJIEHUIO HA CTEIEHb JIBOWKU ¢ OTOPACBIBAHUEM OCTATKA, U TO YK€ CAMOE BEPHO JIJIst
NOAOIAHCUMEABHBLT TUCEJL, TazKe IIPeJICTaBIeHHbIX KaK 3HaKOBble, HO BOT IIDU CJ/IBU-
re BIIPABO OTPUIATEIbHBIX YHUCEJ SKBUBAJEHTHOCTDH JIEJICHUIO JTAET cOOil; OHO u
IIOHATHO — €CJIM BCIIOMHUTDB, KaK 3HAKOBBIE I1eJIble YUCJIa [IPEJICTABIIAIOTCA B KOM-
nbtorepe (CM. cTp. 192), cTaHeT 04eBUHO, YTO PE3yJILTATOM JIIOOOTO CJIBHUra BIIPa-
BO OyJIeT MOJIOKUTEJIBHOE YUCJIO0, BEJIb B 3HAKOBOM OMTE OKarKeTcsi HOJib. Mcipa-
BUTH CUTYAIIUIO MO3BOJISIIOT BCTPOEHHBbIE GyHKIMU SarShortint, SarSmallint,
SarLongint u SarInt64; ocTaBUM UX YUTATEJIO JJIA CAMOCTOATE/LHOIO U3y 4ve-
HUSI.

2.2.15. ImeHoBaHHbIe KOHCTAHTHI

Ncxommo cioBoM «KOHCTAHTa» 0DO3HAYAETCS TAKOe BhIpayKeHne, 3HaYeHne KO-
TOPOr'O BCETrJia OIHO W TO Ke. TpPUBHATBLHBIM IPUMEPOM KOHCTAHTBI MOXKET II0-
CIIY2KUTh JAuUmepas — HAITPUMEDP, IIPOCTO YUCJIO, HAITMCAHHOE B ABHOM Buje. K
npumepy, «37.0» — 9T0 JuTEepast, KOTOPIA MIPEJCTABISIET COOO0H BhIPAXKEHNE TH-
ma real; O4eBUIHO, UYTO 3HAUEHUE STOTO BHIPAXKEHUSI BCEria OyJIeT OHO U TO XKe,
a nmenno — 37.0; cire1oBaTeIbHO, 9TO KOHCTaHTa. MOXKHO ITpuBecTn H60J1€e CJI0XK-
HBIIl IPUMEP KOHCTAHTBI: BhIpaXKEHHE «6*7». DTO yKe He JINTepaJi, 3TO apudme-
TUYECKOE BBIpaXkKeHue, a JIMTEPAJIOB TYT JIBa — 3TO YHCJa 6 W 7; TeM He MeHee,
3HAYEHNE STOTO BBIPAXKEHUS TOXKE BCET/Ia OJTHO M TO K€, TaK YTO U 9TO — IIPUMEDP
KOHCTaHTBI.

Cpean Bcex KOHCTAHT BBIJIEIAIOT KOHCITNAHIMBL 8PEMEHYU, KOMNUAAUUY —
9TO TaKHe KOHCTAHTBI, 3HAUEHNE KOTOPLIX KOMIIUISITOP OIIPEIe/isieT BO BpeMs 00-
paboTKM Hameil mporpaMMbl. K TaKMM KOHCTaHTaM OTHOCSITCSI BCE JIUTEPAJIBI, 9TO
BITOJTHE €CTECTBEHHO; KPOME TOT'0, BO BpeMs KOMIUISIINT KOMITAISITOP MOXKET BBI-
YUCJIAThL apudMeTHUIeCKne BhIPaXKEHUsd, He cojepKaliue oOpaIieHuil K mepeMen-
HbIM U GyHKIUIM. [ToaToMy «6*7» — 3T0 TOXKE KOHCTAHTA BPEMEHN KOMITUJISTIAM,
KOMIIMJISTOP CaM BBIYMCJUAT, YTO 3HAUEHUE 3/IeCh Bcerja 42, 1 UMEHHO 4ucjo 42
IIOMECTHUT B MAIITMHHBIA KOJI; HU IECTEPKA, HA CEMEpPKA, HU OllepaIlis yMHOKEHU S
B Koze burypupoBarhb He OyIyT.

Kpome koHCTAaHT BpeMeHU KOMIIUJISIIIUU, BCTPEUAIOTCS TAKKE KOHCIMAHIMDBL
8pemeHU UCNOAHEeHUS — STO BBIPAXKEHUS, KOTOpbIE MO HJiee BCETJA HMEIOT
OJTHO M TO K€ 3Ha4deHWe, HO KOMIIUJIATODP 3TO 3HA4YeHWE BO BpPEMS KOMITUJISAIIIA
BBIYHUCJUTD 110 KAKUM-TO IMPUINHAM HE MOXKET, TaK UTO OHO CTAHOBHUTCS M3BECT-
HO TOJIbKO BO BPEMsI BBIMIOJHEHHS MTPOrPAMMBI. 10YHAS TPAHUIE MEXKIY STUMHI
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BUJAMI KOHCTAHT 3aBUCUT OT peasn3alliid KOMITMISTOpa; Harmpumep, Free Pascal
yMeeT BO BpeMs KOMIWJIAINN BBIYHUCIATH CHHYCBI, KOCHHYCBI, KBaJpaTHBIC KOP-
HU, JIOTApUMOMBI ¥ SKCIIOHEHTHI, XOTs JIeJIaTh BCE 9TO OH COBEPIIEHHO He 00s3aH,

u jpyrue Bepcun Ilackasss Takoro He Je/aror.

Bnpouem, MoxHo HaliTu orpaHnyenus n gns Free Pascal: Hanpumep, dyHkuumu obpabot-
KU CTPOK, [aXKe eC/N UX BbI3BaTbh C KOHCTAHTHbLIMW AUTEPaiiaMy B Ka4ECTBE NapamMeTpoB, BO
BPEMSI KOMMUALMN HE BbINUCASAIOTCA. Tak, cieaytowuii pparMeHT npuBenér K ownbke Bo
BPEMSI KOMMUISILUY, HECMOTPSI HAa TO, H4TO (PYHKLMSI COPY TOYHO TaK >K€ BCTPOEHA B KOM-
nunsTop lNackans, Kak 1 yNnoMUHaBLUNECS BbllE MaTeMaTM4eckne OyHKLMM BPOAE CUHYCA 1
norapudma:

const
hello = ’Hello world!’;
part = copy(hello, 3, 7);

DyYHKLMIO COpy U Apyrue CpeAcTBa ans paboTbl co CTpokamy Mbl paccmoTpum B §2.6.11.

MexaHusM UMeHO08AHHBIT KOHCMAHIM TO3BOJISIET CBA3ATH ¢ HEKUM IOCTO-
SIHHBIM 3HaU€HHeM (KOHCTAHTON BPEMEHM KOMIIUJISAINK) HEKOE UMsl, T. €. UdeHmu-
Puramop, 1 BO BCEM TEKCTE MPOTPAMMBI BMECTO 3HAYEHUS, 3AIINCAHHOIO B SIBHOM
BUJIE, UCIIOJIb30BAThL 9TOT uuenTudukarop. lemaercs 310 B cekyuu onucarus
KOHCMAHM,, KOTOPYIO MOXKHO PACIIOJIOXKUTH B JIIOOOM MECTE MEXKJIy 3ar0JIOBKOM
U HAYAJIOM IVIABHOHN 9aCTU MPOrPaMMBbl, HO OOBIYHO CEKIMIO KOHCTAHT [IPOTrPaMMU-
CTBI PACIIOJIAral0T KaK MOXKHO OJirke K Hadasry (paiiia — Hampumep, cpasy IHoce
3aroJIOBKa IIporpaMMBbl. /lesio TyT B TOM, 9TO 3HAYEHUS HEKOTOPBHIX KOHCTAHT MO-
I'yT OKa3aThCsl (M OKA3BIBAIOTCS) CAMOfil 9acTO M3MEHsIeMO YacThiO IPOrPaMMBbI,
U PACIIOJIOKEHNEe KOHCTAHT B CAMOM HadaJie ITPOrPaMMbI MO3BOJISIET COIKOHOMUTH
BpeMs U MHTeJJIEKTYaJIbHble YCUINS PN UX PeTaKTHPOBAHUN.

st npumepa pacemorpum nporpammy hello20for (cm. crp. 252); oHa BBLIAET
«Ha 9KpaH» (B CTaHJIAPTHBI NOTOK BbIBOjIA) coobienne «Hello, world!s, mpu-
qéM srestaeT 570 20 pas. DTy 3aJady MOXKHO OUeBUIHBIM 00pa3oM 0000IIUTh: IPO-
rpamma 6udaém 3adarroe coobwenue 3adanmoe wucao pa3. I3 mkoJbHOTO Kypca
GpU3MKKN HAM M3BECTHO, YTO IMPAKTUYECKHU JIOOYIO 3a/la4dy JIy4Ille BCErO PeriaTh B
obiieM BUJE, a KOHKPETHBIC 3HAYCHUS IOICTABJIATH B CAMOM KOHIIE, KOTJIa YIKe
MOJIy9IeHo obImee pernenne. AHAJTOTHIHBIM 00pa30M MOXKHO TOCTYTIATh U B TPO-
rpaMMHUPOBaHUH. B caMoM Jeste, YTO M3MEHUTCS B IPOTPAMME, €CJIM MbI 3aXOTUM
U3MEHUTH BhIJaBaemMoe coodienne? A ecjin Mbl 3aXOTUM BBIJIABATH COODIEHUE HE
20 pa3, a 277 OTBer OYeBUJIEH: U3MEHSATCH TOJBKO COOTBETCTBYIONINE KOHCTAH-
ThI-TuTepaJsbl. B Takoit KopoTkoit mporpamme, kak hello20for, KoHEIHO, HAWTHU
9TH JIMTEPAJIBI HECJIOXKHO; & €CJIA IPOI'PAMMA, COCTOUT XOTsi Obl U3 MSITUCOT CTPOK !
U3 maru teicsia? U Bemnb 9TO maieKko He mpesiest: B Hanboree KPYIMHBIX U CJIOYKHBIX
KOMITBIOTEPHBIX ITPOIPAMMAX CUET CTPOK UIET HA JeCAMKU MUANUOHOS.

IIpn sToM 3amamHBle B KOJEe KOHCTAHTBHI, OT KOTODPBLIX 3aBUCHUT BBLINIOJTHEHUE
IPOrpaMMBbl, B JIOCTATOYHON CTENEHU MPOU3BOJBHBI: Ha 9TO OJHO3HAYHO YKAa3bI-
BaeT TO ODCTOSITEJILCTBO, UTO 3aJada OUYEBHJHBIM 00pa3zoM 0000ImaeTcs Ha IIPO-
MU3BOJIbHBIE 3HAYEHUs. JIOrUYIHO TPpU 3TOM Oy/IeT 0KUJIATh, YTO HAM, BO3MOXKHO,
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3aX04YeTCsl U3MEHUTh 3HAYEHUsI KOHCTAHT, He MeHsisi OOJIbIIe HUYEro B IIpOrpaM-
Me€; B 9TOM CMBICJI€ KOHCTAHTBI 1TOJIOOHBI HACTPOEYHBIM PyYKaM pPa3HOOOPA3HbIX
TEeXHUIECKUX yCTPOcTB. VIMeHOBaHHbIE KOHCTAHTHI TIO3BOJISIOT 00/IETIUTh TAKYIO
«HACTPOUKY»: ecjin 0e3 UX IPUMEHEHUST JIUTEPAJIbI PACCHIIIAHBI 110 BCEMY KO/LY, TO
JlaBas KarKJ0ll KOHCTaHTe COOCTBEHHOE UM, Mbl MO2KEM COOPATh BCE «IIapPaMeTPbI
HACTPOWKMY B HaYaJje TEKCTA MPOrPAMMBI, IPU HEOOXOIUMOCTH CHAO/IUB UX KOM-
MeHTapuamu. Hampumep, BMecTo mporpaMmbl hello20for Mbl MOXKEM HaIlICATH
CJICYIOILYIO IIPOrPaMMY:

program MessageN; { message_n.pas }
const

message = ’Hello, world!’; { what to print }

count = 20; { how many times }
var

i: integer;
begin

for i := 1 to count do

writeln(message)

end.

Kak BuanMm, ceknust OnucaHuii KOHCTAHT COCTOUT M3 KJIFOYEBOI'O CJIOBa const, 3a
KOTOPBIM CJIEJIYET OJHO WU HECKOJBKO ONUCAHUT KOHCMAHMbBL; KAXKI0E TAKOe
OIIMCaHUe COCTOUT M3 uMeHn (uaeHTrudUKaTOpa) HOBOI KOHCTAHTHI, 3HAKA PABEH-
CTBa, BBIPAXKECHUST, 33 IAI0IIET0 3HAYCHIE KOHCTAHTDI (9TO BBIPAKEHNE CaMO JTOJIK-
HO OBITH KOHCTAHTO BPEMEHH KOMIIUJISIIIAN ) U TOYKH ¢ 3araToi. C Toro MoMeHra,
KaK KOMIIIISATOP 00paboTaeT TaKoe OIUCAHUE, B JAJTbHENUIIIEM TEKCTE IPOTrPaMMbI
BBEJIEHHBIN 3TUM ONHCAHUEM HUJIeHTU(MUKATOP OyIeT 3aMEHAThCS Ha CBI3aHHOE
¢ HEUM KOHCTaHTHOe 3HadeHne. CaMoO MM KOHCTAHTBI, 9YTO BIIOJIHE €CTECTBEHHO,
TOYKE CIMTACTCS] KOHCTAHTOI BPEMEHN KOMIMJISIIINN; KaK Mbl YBHIUM I03kKe (Ha-
npuMep, Korja 0y/1eM u3ydaTh MacCUBbI ), 9TO 00CTOSITEIBLCTBO IOCTATOYHO BAXKHO.

ObJterdyenneM «HACTPOUKH» IPOTPAMMBI ITOJIE3HOCTh MMEHOBAHHBIX KOHCTAHT
He orpaHnumBaercs. Hampumep, gacto ObIBAET Tak, ITO OJHO U TO K€ KOHCTAHT-
HO€ 3HaYEHHE BCTPEYAETCS B HECKOJBKHUX Pa3HbIX MECTaxX IPOrpaMMbl, IMPUYEM
[0 CMBICJIy NPH M3MEHCHHHM €r0 B OJHOM N3 MECT HYKHO TakKe (CHHXPOHHO)
U3MEHUTh W BCE OCTAJIbHBIE MECTa, I/le BCTPEevYaeTC s Ta »Ke camMasi KoHcTtaHnTa. Ha-
[PUMEP, €CJIU MbI IHIIEM IIPOTPAMMY, YIIPABJIAONIYI0 KaMepOil XpaHeHUsT U3 OT-
JeJIbHBIX aBTOMATHU3UPOBAHHBIX d9€€K, TO HaM HaBEpHsKa IMOTpedyeTcs 3HaTh,
CKOJIBKO sideeK y Hac ecThb. OT 3Toro 6ynaer 3aBUCETh, HAIIPUMEP, MOACUYET JIUC-
Jia, CBOOOJTHBIX sT9€€K, BCAIECKHE JIEMEHTDI IT0JIb30BaTe/IbCKOr0 nHTepdeiica, rie
TpebyeTcst BBIOpATh OJHY STUEHKY M3 BCEX UMEIOIINXCsI, 1 MHOTOe Jpyroe. flcHo,
9TO YHCJIO0, O3HAYAIONIee 00IIee KOJIMIECTBO sT9eeK, OyIeT TO U JeJI0 BCTPedaThCs
B Pa3HBIX YaCTAX MPOrpaMMbl. KCju Terneph MHXKEHEPHI BIAPYT PEHIaT CIIPOEKTH-
poBaTh TaKylo K€ KaMepy XpaHeHUs, HO Ha HECKOJIbKO siueeK OOJIbIle, HaM IIpU-
JETCSI BHUMATEIBHO IMPOCMOTPETh BCIO HAIY IPOTPAMMY B IMOHUCKAX MTPOKJIATOTO
q1caa, KOTOpOe Telepb HaJlo Be3e MOMeHsITh. Heclao:KHO aoragaThCsi, 9TO Ta-
KM€ BeIU MIPeICTaBIIIIOT OO0 HeNCCIKAeMbIii MCTOYHUK OIMMMOOK: €CJIN, CKaXKeM,
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B IIpOrpaMMe OJIHO U TO YK€ UHCJIO BCTPEYaeTCs TPUJNATH Pa3, TO MOXKHO OBITh
YBEPEHHBIM, YTO C IIEPBOr'O IIPOCMOTPA MBI «BBIJIOBUM» OT CHJIBI JIBA/IIIATH TAKUX
BXOXKJICHUM, & OCTAJIbHBIC YIIyCTUM.

Curyarusi pe3Ko OCJIOXKHSIETCs, €CJIU B IIPOrPaMMe €CTb 064 PaA3HulL, He 3a-
sucAwuxr dpye om dpyaa napamempa, KOTOPbIE BOJEH CIydas OKA3aJNCh PABHBI
OJIHOMY U TOMY K€ UHCJIy; HAIIPUMED, Y HaC UMeeTcst 20 siaeeK KaMepbl XPaHEHUs,
a emié y HaC eCThb YEKOBBII IPUHTED, B CTPOKE KOTOPOro ymernaercs 26 CUMBO-
JIOB, 1 003 YUCJIA BCTPEUAIOTCS MPSIMO B TEKCTE IporpaMMbl. Ecin onua u3 3Tux
mapaMeTpoB MPUJIETCST U3MEHUTb, TO MOXKHO HE COMHEBATBHCS, 9TO MBI HE TOJIBKO
YILyCTHM YaCTh BXOXKJIEHUI HY2KHOI'O IIapaMeTpa, HO PA30K-/IPYTroil U3MEHUM TOT
rapamMeTp, KOTOPbIii MEHATh He TPeOOBAJIOCh.

CoBceM pyroe Je/i0, €Cu B SIBHOM BHJI€ KOJIMYECTBO S9€€K HAIlel KaMephbI
XpaHeHUsT BCTPEUIAETCsT B IpOrpaMMe JIMINb OJWH pa3 — B caMOM eé HadaJje, a Ja-
Jiee 0 TEKCTY Be3Jie UCIOJIB3YeTCs UMs KOHCTaHTHI, HarpuMep, LockerBoxCount
WA 9TO-HUOYIH B 9TOM JiyXe. VI3MeHUTh 3HaYeHe TaKOro apaMeTpa O4eHb IIPo-
CTO, TIOCKOJIBKY CaMO 3TO 3HAYEHUE B IIPOr'PaMMe HAIMCAHO POBHO B OJHOM MECTE;
PUCK M3MEHHUTDH YTO-HUOY/b HE TO MPU ITOM TAKKE UCUE3ALT.

Heobxomumo OTMETUTD €IIé OJHO OYEHb BAXKHOE JIOCTOMHCTBO MMEHOBAHHBIX
KOHCTaHT: B IPOTpaMMe, CO3JIaHHON C UX MCIOJIb30BAHUEM, HAMHOTO JIerdIe Pa3o-
opatbes. [loctaBbTe cebst, HampuMep, Ha MECTO YeJIOBEKa, KOTOPBIi I1e-HuOyIb B
J1eOpsIX JUIMHHOf (CKazKeM, B HECKOJIBKO THICSY CTPOK ) IPOIPAMMbI HATBIKAETCS Ha
qucsio 80, HAITMCAHHOE BOT MPSAMO TaK, IMuMpPaMu B SBHOM BHJIE — U, PA3yMeEeTCs,
0e3 koMmMeHTapueB. ITo 970 3a «80», UeMy OHO COOTBETCTBYET, OTKYa B3sLJIOCH?
MozkeT OBITh, 9TO BO3PACT JIEIYIIIKU aBTOpa mporpamMbl? Vi KOJIUIECTBO ITa-
Kelt B HeDoCKpEbe Ha HBIO-OpKCcKOoM Bpomsee? Mm MaKCHMAaJIBHO JIOIYCTUMOE
KOJIMIeCTBO CHUMBOJIOB B CTPOKe TEKCTa, BI)IBO,Z[I/HVIOfI Ha SKpaH? I/IJII/I KOMHAaTHAA
Temieparypa B rpajgycax Papenreiira?

[TorpaTus u3psiHOE KOJUYECTBO BPEMEHU, YATATENb TAKOW HPOrPaMMBbI MO-
JKET 3aMEeTHUTh, YTO 80 COCTABJISIET YACTh CETEBOI0 3JIPECa, TaK HA3BIBAEMBII nopm,
[IpU YCTAHOBJICHUH COEJIMHEHUS C KAKHUM-TO YJIAJEHHBIM CEPBEPOM; HPUIIOMHUB,
YTO HOPT C 9TUM HOMEPOM OOBITHO UCIIOJIb3YETCs JIJIsT BED-CePBEPOB, MOXKHO OyJ1eT
JIOTaJIaThCs, 9TO IPOrPAMMA 9TO-TO OTKY/IA~TO MBITAETCS TOJIYIUTh 10 TPOTOKOJIY
HTTP (m, kcTarn, emé He (hakT, 9TO JIOTaKa OKAXKETCsI BepHa). CKOJIBKO BpeMeHu
yitnér mHa Takoir anagus? Munyrta? Hecars munyt? Hac? 3aBucur, KOHEUHO, OT
CJIOYKHOCTH KOHKPETHOU MPOrpaMMbl; HO ecyin ObI BMeCTO ducjia 80 B IporpaMme
crostn unentudpukarop DefaultHttpPortNumber, TpaTuTh BpeMsi HE MPUIILIOCDH
ObI BOBCE.

B GosbmmmHCTBE CiydaeB UCIIOJIb3yeMble ITpaBuia 0(pOPMIICHHUST ITPOTPAMMHO-
ro KOJIa TOIPOCTY 3GNPeusatom MosiBJIeHHe B IporpamMe (BHe CEKIUH OIUCAHUS
KOHCTAHT) YKCeJI, HAIIMCAHHBIX B IBHOM BHUJIE, 33 UCK/IoUeHneM duces 0, 1 u (uHo-
rjga) -1; BceM OCTaJbHBIM YHCJIAM IIPEIIICHIBAETCS 00s13aTeJIbHO JaBaTh
nMeHa. B HeKOTOPBIX OpraHu3alusix MporpaMMICTaM 3aIpeIanT UCI0b30BaTh
B INIyOMHAX MPOIPAMMHOIO KOJIa HE TOJBKO YUCIA, HO M CTPOKH, TO €CTb BCE
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CTPOKOBBIE JIUTEPAJbI, Hy»KHbIE B IIporpamme, TpedyeTcss BHIHECTH B HAYAIO U
cHAOIUTH UMEHAMH, a B JAJbHENIIIEM TEKCTe UCIOJIb30BATD ITH UMEHA.

PaccMoTpeHHble HamMu KOHCTaHTbl HasbiBatoTcs B [lackane HeTunuaupoBaHHbIMU, NO-
CKOJIbKY NPY UX OMUCAHUN HE YKa3bIBAeTCs UX TWM, OH BbIBOQUTCS YXKE NpU UX WCNONb30Ba-
Hun. Kpome Hux, Mackanb (Bo BCSKOM ciydae, ero guasnekTbl, POLCTBEHHblE 3HAMEHUTOMY
Turbo Pascal, B Tom uucne u Haw Free Pascal) npegycmaTpuBaer Takxe TunusuposaHHbie
KOHCTaHTbI, 0151 KOTOPbIX TUM YKa3blBaeTCs B sIBHOM BuAe npw onucanuu. B otnuume ot
HETUMNN3UPOBAHHBIX KOHCTAHT, TUMU3UPOBAHHbIE KOHCTAHTbI HE SIBSIIOTCS KOHCTAHTaMU Bpe-
MeHN KOMNUAsLUKN; bosnee TOro, B peXXume, B KOTOPOM KOMMUAATOP paboTaeT no ymonyaHuio,
3HaYEHUs1 TAKUX KOHCTAHT PA3PeLLaEeTCs N3MEHSITL BO BPEMSI BbIMOJHEHUS, Y4TO BoobLe ae-
NAET COMHUTENbHBIM NMPUMEHEHME HA3BaHNS «KOHCTaHTbI». VlcTopuio BO3HMKHOBEHUSI 3TOI
CTpaHHOI CyLLLHOCTU Mbl OCTaBJIsiEM 3a paMKaMU Halleli KHUMU; 3aUHTEPECOBaHHbI YUTaTeNb
NErko HalaéT COOTBETCTBYIOWME MAaTEPMasbl CaMOCTosTeNbHO. B Hawem yyebHom kypce Tu-
MU3NPOBAHHbIE KOHCTAHTbl HE HYXKHbI, U paccMaTpuBaTb UX Mbl He Bygem. Tak uau nHave,
Ha Cny4aii, ecnu Bam NonagyTcs NprMepbl NPOrpaMM, NCNONb3yoLme TUMU3NPOBAHHbBIE KOH-
CTaHTbIl, YTO-TO Bpofe

const
message: string = ’Hello, world!’;
count: integer = 20;

NMOMHUTE, 4TO 3TO COBCEM HeE TO XXe CaMOoe, HTO KOHCTaHTbI 6e3 YKa3aHnsa Tuna, n no CBoOemMy
NOBEAEHUNIO MOXOXKE CKOpEeE HA MHNLNANN3NPOBAHHYHO NEPEMEHHYIO, HEM Ha KOHCTAHTY.

2.2.16. Pasuble criocoObl 3amucu 4muceJt

Jlo cux 1op MBI UMEJIHU JIeJI0 ITPEUMYIIECTBEHHO C IEeTBIMU TUCIAMU, 3aIllACAH-
HBIMU B JECATUYHON CHCTEME CUUCJIEHMs, & KOIa HaM ITPUXOIUIOCH paboTaTh ¢
JPOOHBIMK YHCJIAMHU, 3AIUCHIBAIN UX B IIpocTeiinieit ¢popmMe — B BUjEe OOBITHOM
JECSITUIHON IpoOMU, B KOTOPOIt POJIb AECATUIHON 3aIISITON UTPaeT CUMBOJI TOUKH.

CoBpeMeHHBIe Bepcum sI3bIKa llacKajb IO3BOJISIIOT 3allMCBIBATH IEJIbIE YUHC-
JIa B MIECTHAIATEPUIHON CHCTEME CUUCIEHUS; JIJIT STOIO UCIIOJIB3YETCS CUMBOJI
«$» u mocse0BaTELHOCTD IIECTHAIIATEPUIHBIX TGP, IPUIEM 19 0O003HaAte-
oS P, TPEBOCXOISIINX JIEBATh, MOXKHO HCIIOJIb30BATh KaK 3arjlaBHBIC, TaK U
crpounble Jatunckue 6ykeol. Hampumep, $1A7 uim $1a7 — 310 TO 2Ke camoe, 9TO
u 423.

Free Pascal noggaepxunsaet, kKpome 3Toro, ewé nmtepabl B 4BONYHONR N BOCBMEPUYHOIA
cncremMmax. BOCbMepVI‘-IHbIe KOHCTAaHTbl HQYNHAKOTCA C CMMBOJIa <<&>>, ABONYHbIE — C CMMBOJ1A
«%>». Hanpumep, yncno 423 MoxHO 3anucath Takxe u B Buge %110100111, n B Buge &647.

Opyrve Bepcum [Mackansa He noaAepXMBalOT Takylo 3anucb Ymcen; He 6o10 €€ n B Turbo
Pascal.

Yro KacaeTcd UHCEJ C ILIABAIONIEH TOYKOM, TO OHH BCErJa 3aIlMCHIBAIOT-
cd B JIECATUIHON CHCTeMe, HO U 3J1eCh eCThb (hopMa 3alliCh, OTJIMIAIONIASICA OT
npuBbIYHON. MBI yKe CTaJKMBAJJIUCHL C TaK HA3BIBAEMON HaAy4wHOU HOMauuet
(M. cTp. 228), KOT/ia BBIBOIIIN YHC/IA C IIABAONIEH TOYKON HA [EYaTh; HAOM-
HUM, YTO IIPUA ITOM IedaTalaCh MAHIMUCCA, TO €CTh YUCJIO, YJIOBJIETBOPIIOIIEE
yeaoBuo 1 < m < 10, 3atem 6ykBa «E» u 11e710€ 1nciio, o0o3HadaioIee nopadox
(crenenn 10, Ha KOTOPYIO HY?KHO yMHOXKHUTH MAHTUCCY ). AHAJIOIMYIHBIM 06Pa30M
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MOKHO 3aIllUChIBATH YHUCJIA C IJIaBAOIIEeil TOUYKON B TeKcTe mporpaMmbl. Harmpu-
Mmep, TE3 — 310 TO ke camoe, 9yTo 7000.0, a 2.5E-5 — T0 ke, uTo 0.000025.

2.3. IloamporpamMmbl

CnoBoM «HOAIPOrpaMMay POrPaMMUCTBI HA3BIBAIOT 000COOJIEHHYTO (TO €CTh
UMEIOIIYI0 CBOE HAYaJIo, CBON KOHEI[ M JaKe CBOM COOCTBEHHBIE [EePEeMEHHbIE)
JacTh MPOrpaMMbl, NpPeJIHA3ZHAYEHHYIO IJIs PelIeHhs] KaKOW-TO YaCTH 3aatu.
B mommporpaMmy MOXKHO BBIIEJIUTb TPAKTUYECKH JIIOOYIO YacTh IJIABHOHM IPO-
rpaMMbl WIA APYTOi HOAIPOrpaMMBbl; B TOM MeCTe, I'Zle paHbIle ObLI KO, KOTOPLIii
Telepb OKa3aJjICsl B MOAIIPOrpaMMe, MUINeTCs] TaK Ha3bIBaeMbIil 861308 1o0dNnpo-
2pamMMbL, COCTOAIIUI u3 eé uMeHn u (B GOJIBIIMHCTBE CJIyYaeB) CIUCKA Mepejia-
BaeMBbIX el mapaMeTpoB. Yepes mapaMeTphbl Mbl MOXKEM IEPeIaTh HOIIPOrpaMMe
JIFOOY 10 MHMOPMAITHIO, HYKHYIO el 1jisT paboTHI.

Broinecenne gacreil Kofa B IOAIIPOrPAMMBI ITO3BOJISIET M30€XKaTh JIyOJIHPOBa-
Hudg KOIa, HOCKO.HBKy O,Z[Hy nTy Ke HOI_LHpOFpaMMy MOZKHO, OJ/IHa2K/Ibl HaIl1CaB,
BBI3BATH CKOJIBKO YTI'OJIHO Pa3 U3 pa3HbIX YacTeil MporpaMMbl. Y Ka3bIBas IIPU Bbi-
30B€ pasHble 3HAUYEHNS IapaMeTPOB, MOXKHO aJallTHPOBATEL OIHY U TY Ke IOIIIPO-
rpaMMy JJIsl PEIeHus [eJIOT0 CeMelCTBa CXOXKUX MpobJeM, eIné 0oJIbIlne CIKOHO-
MUB Ha 00bEMe KOla, KOTOPLIH IPUXOINTCS IUCATD.

OnbITHBIE TPOrPAMMHUCTBI 3HAIOT, UTO SKOHOMUsT 00bEMA KO/Ia — 9TO HE eUH-
CTBeHHAsI IPUIWHA JJIsl IpUMeHeHns moaiporpamMmM. OUeHb 9acTo B IIpOrpaMMmax
BCTPEYAIOTCS TaKKe IOAIPOrPAMMBI, KOTOPBIE BBI3BIBAIOTCS TOJIBLKO OJUH pas3, uTo,
KOHEYHO YK€, He TOJILKO He COKpaIaeT 00bEM HAIIMCAHHOTO KOJIa, HO JlaxKe HaoDOo-
POT — YBEJIUYUBAET €ro, Bellb 0pbOpMIIEHHE TIOAIIPOrPaAMMbI CaMo 110 cebe Tpedyer
HaIMCaHUsI HECKOJIBKUX JIMIIHUX CTPOK. Takue «OMHOpPa30BbIE» IOIIPOrPaMMBbI
MUTITY T, 9TOOBI CHUSUMD CAOHCHOCTLL BOCTIPUAMUL NPOPAMMYL weaosekom. 1Tpa-
BUJIbHBIM 00Pa30M BBLAEINB (pparMeHThl KOJa B IHOAIPOrpaMMbl U 3aMEHUB UX B
OCHOBHOI IIporpaMmMe ux Ha3BaHUAMM, MbI IIO3BOJISAEM YUTATE/IIO HaIIen IIporpam-
MbI (M, KCTaTH, B OCHOBHOM — caMuM cebe) mpu pabore ¢ OCHOBHOM IIPOrpaMMOit
He IyMaTh O BTOPOCTENEHHBIX JIeTasIsIX.

[Tackajp mpegycMaTpuBaeT JiBa BUJA IIOJIIPOrPAMM: NPOUEOYPHL U PYyHK-
yuu. B nponeaypy MOKHO BBIAEJIUTH IPAKTHIECKU IIPOU3BOJIbLHBIA HAbOp Heii-
CTBUM, HO IIPH 9TOM BaXKHO CJIEIUTH, YTOOBI TU JIeWCTBUSA ObLIN TAaK WU WHATE
CBSA3aHbI MEXKJy CODOil, MHaYe OT TaKOW IPOIedyphbl OYIeT MaJjo TOJKY. 3allyCcK
[POIEAYPHI IIPEICTABIET cOOOIH B IPOrpaMMe OTIEIbHBIN OIepaTrop, KOTOPBI
TaK U HA3BIBAETCSI ONEPAIMOP 8bl308a NPOoUedypovs. UTo KacaeTcst GyHKIWHH, TO
OCHOBHAsl WX 3aJ[a9a — GbYUCAUMD MO Ul uHoe 3nauenue (1o dopmysie nm
KaK-TO MHAYE), & BBI3bIBAIOTCS OHU U3 GPUPMEMUYECKUT 8bPadtcerudl, 1 CAME UX

BBI3OBBI TOXKE IIPEJICTABIJIAIOT co00il apudMeTnIecKrue BbIPasKeHUsI.

Kak Mbl BCkope yBuAuM, npoueaypbl U (PyHKLUMN BbIFASAAT OdYeHb noxoxe. V3HavansHo
B [Nackane dyHKLMN MOXKHO BbIIO BbI3LIBATL TONLKO U3 BbipaXkeHuil, HO cosgatenn Turbo
Pascal oTmMeHunn 310 «HeyaobHoe» orpaHmyeHue, Tak YTO OYHKLMKU CTaNo BO3SMOXHO Npu-
MEHSTbL BMECTO npoueayp. B HekoTopbIx Apyrux si3bikax MpoOrpamMMupOBaHUsS CYLLECTBYHOT
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TOMILKO Npoueaypbl uan (HAMHOMO Yalie) TONbKO PYHKLNM; MOXHO BCTPETUTLCS C yTBep-
XKOEHMEM, YTO [esIeHne NOANPOrpaMM Ha fBa BuAa n3bbiTO4HO N HECCMbICIEHHO.

B neiicTBuTENEHOCTI OTCYTCTBUE AENEHNS HA NPOLEAYPbl U (DYHKLNMN UCKaXaeT BOCMPU-
ATNE BaXKHENLIEro siBJIeHUst B NPOrpaMMupoBaHun — nobo4Hbix aghghekToBs, nposoumpyer
nx 6e34yMHOE NPUMEHEHNE N B KOHEYHOM CHETE KalIeYUT MbILLIAEHME NPOrPAMMUCTa, YTO YXKE
ynomuHanoch B npegucnosusix (cm. ctp.29). K atomy Bonpocy Mbl ewwé He pa3 BepHEMCS.

2.3.1. IIpoueaypsl

[Toanporpammbl, 6yab TO MPOIIELYPbI WK (PYHKIUU, OIIMCHIBAIOTCS B IIPOTPaM-
Me Mmeoicdy e€ 3arojIOBKOM M TJIABHOM IMPOIpaMMOil, TO €CThb B yKe 3HAKOMOM
HaM pasdene onucanudl. Jist cO3MaHUsT IEPBOTO BIEYATIIEHUS] O IIPEIMETe IIPUBe-
JEM OYeHb IIPOCTOH, XOTSI M CTPAHHBINM IPUMEp: TIEPENUIeM HAIly CaMyIo IEPBYIO
nporpammy hello (cwm.cTp. 217), BolHeCs €AUHCTBEHHOE JeficTBHE, KOTOPOE B Heil
€CTb, B IIpoIeaypy. BoIrsigers 310 OyaeT Tak:

program HelloProc;

procedure SayHello;
begin

writeln(’Hello, world!’)
end;

begin
SayHello
end.

B sToit mporpamme cHavasia ommcaHna mporeaypa ¢ uMmeneMm SayHello, koTopas
KaK pa3 U JieJlaeT BCIO PabOTy, a IJIaBHAsS [IPOrPaMMa, COCTOUT U3 €IUHCTBEHHOTO
JeficTBUS — 8b308a dTOM MPOIe/Iypbl. Bo BpeMs UCIIOJTHEHUsT TIPOrPAMMbI BHI30B
HOJIIPOrPAMMBI BBIIVISIUT CJIeLyiommM obpasom. Kommbiorep 3amomunaer?? a-
pec Toro MecTa B IIaMsATH, /i€ B IIporpaMMe BCTPETU/Iach HHCTPYKIUA BbI30Ba, 110~
cJie 9ero nepedaém ynpasieHue BBI3BIBAEMON MOIIPOTPAMMe, TO €CTh HMEPEXO/IUT
K HCIIOJTHEHUIO €€ MaInHHOro Koja. Korja mojmporpamma, orpaboras, 3aBepiia-
€TCsl, 3alTOMHEHHBII TIepe] e€ BBI30BOM adpec 60368Paima WUCIOJB3YeTCsI, ITOOBI
geEPHYMH Yynpasaerue TyJia, OTKYJa IPOUI3OINIET BBI30B, TOUYHEE, HA CJIEYIONLYIO
110CJIe BBI30Ba MHCTPYKIIUIO.

B obiem ciiydae cTpyKTypa TEKCTa MPOIEyPhl OUYeHb TOX0XKa HA CTPYKTYPY
Bceil IporpaMMbl IIEJIUKOM: OHa COCTOUT U3 3G20A06KaA, CEKUUU AOKAANBHBLL
onucarudi (B HAIIIEM 3JIEMEHTAPHOM IIPUMEpE 9TOi CeKINHU HeT, TOYHee, OHA IIy-
cTas, HO B CJEJYIONIEM 2Ke IpUMepe Mbl YBUJUM, KaK OHa BBIIVISJIUT, KOIJa B
HEll 9TO-TO €CTh) W aHaJora <«IJIABHOIl YacTW», TaK HA3BIBAEMOIO 1MeAd, KOTO-
pO€e BBIIVISLIUT COBEPIIEHHO TaK Ke — HAYMHAETCs CJIOBOM begin, 3aKaHUIMBAETCsI

203amoMunanye aapeca BO3BPATA U3 IOMIPOIPAMMBI TIPOMCXOMAT B TAK HAZHIBACMOM AIlTa-
paTHOM (MAIMHHOM) CTEKE; K 9TOMY MBI BEPHEMCS B CJICIAYIONMEH IaCTH HAIMEH KHUTH, KOTOPAsT
MIOCBSIIIEHA APXUTEKTyPe KOMIIBIOTEPa U sI3BIKY acceMbiiepa.
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cJIOBOM end, a BHYTPH COJEPXKUT OIEepaTOpbl. EcTh, BIpodeM, U pa3indus: 3aBep-
maeTrcsd TEeKCT IIPOIeAyphbl He TOYKOM, a TOYKOHN C 3aldTOl, & 3aroJ0BOK MOXKET
CoJlepKaTh CNUCOK POPMasbHBIT napamempos (y nporenypsl SayHello s1o-
IO CIIMCKA HET, HO TaK OBbIBAET CPABHUTEIHHO PEJIKO).

Harmr npumep miutiocTpupyer, ¥mo makoe MoJIporpaMmMa, HO He ITOKa3bIBAET,
3aveMm OHa HYKHA: B CPaBHEHUU C OPUTMHAJIOM, C KOTOPOI'O MBI HadaJll 3HAKOM-
ctBo ¢ IlackameMm, HOBas mporpaMMa OKasajach TPAKTUIECKH BJBOE JJIMHHEE W
cTaja ropasjio MeHee MOHSITHON, TaK 9TO KaXKeTCs, OYITO Mbl HUYIEro He BLIUTDa-
Jid, a HA0DOPOT, MPOUTpAU. DTO TaK U €CTh, HO JIAIIb 10 TOW IIPUIUHE, UTO MbI
BBIHEC/IM B IPOIEAYPY CJAUIIKOM IIPOCTOE NeHCTBHE.

Bepuémca tenepr k mporpamme diamond w3 mpenblayiero maparpada
(cm. cTp. 256) 1 mompobyem cenarh eé bosiee TOHATHO. 3aMeTuM sl HadaJa,
9TO B IporpaMMe HECKOJIBKO pa3 BCTPEYa€TCd IMUKJI JIJIsA Ie9aTu HY2KHOI'O KOJIN-
1ecTBa MPOOEJIOB; BBIHECEM 3TO JICHCTBUE B MPOIEAYPY. B pa3HbIX ciydasix Tpe-
Oyercsd medaTaTb pasHoe YHUCJIO IPODEJIOB, TAK YTO HAIy IIPOIELYPY HPUJIETCS
cHaOIUTh Napamempom; napamMerpnl noganporpamMm B [lackase 3amucbiBaioTcs
B KPYIVIBIX CKODKaX €pa3y IOCJe UMEHHU IOJIIPOrPaMMbl B BHJIE CIHCKA, OYEHD
[TOXOKEro Ha CIUCOK OIHUCAHWI ITepeMeHHBbIX. B HaleM ciydae mapamMerp Oyier
BCEro OJINH — KOJIMYIECTBO MPODOESIOB, KOTOPOE JIOJKHO ObITH HaredaTano. [Ipo-
eJAypy Mbl Ha30BEM PrintSpaces, a nmapaMeTp — count; 3aroJIOBOK IIPOIELYPbI
IIOJIYYUTCS BOT TAKOW:

procedure PrintSpaces(count: integer);

Benomuum Tenepb, 9TO IS [E€YATH 3a/@HHOIO KOJIMYECTBA IPODEJIOB HAM IIO-
HajobuTcsa MUK for, a B HEM OyJleT Hy»KHa IlepeMEHHas TUIA integer B posu
cuéTunKa MuKia. [Ipo 3Ty mepeMeHHYI0O MOXKHO TOYHO CKa3aTh, UYTO OHA HUK020 U
HUYE20 HE KACACMCA 3¢ NPedesamu Haweld npouedypsl, WHAYE TOBOPS, 9TO TaKasl
JeTajb peajnu3allii IpoIe ypbl, KOTOPYIO He HYKHO 3HATDH, €CJIU TOJbKO HE IU-
caTh U HE PEJAKTUPOBATH CAMy HAIIy HPOIELYPY. BOBITUHCTBO CYIECTBYIONUX
SI3BIKOB ITPOrPDAMMUPOBAHUS, BKJOYas llackasb, MO3BOMIOT B TaKUX CJIydasx
OIMCHIBATEL A0KAAbHBIE NePeMeHHble, KOTOPbIe JOCTYNHBI (1 BOOOINE BHJIHBI)
TOJIBKO BHYTPH OJHOW MHOIIpOrpamMmbl. J[jist 9TOro mogmporpaMma UMEET CBOIO
COOCTBEHHYIO CeXUUI0 ONUCGHUT, KOTOpas, KAaK W CEKIIUs OIMUCAHUHN TJIABHOU MPO-
rpaMMbl, PACIOJIaraeTcs MeXK/ly 3arojOBKOM U cJioBOM begin. [lenmkom nara
nporeslypa 0y/1eT BBITVISIETh TaK:

procedure PrintSpaces(count: integer);

var
i: integer;

begin
for i := 1 to count do

write(’ ?)
end;
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[Tomuepkuém, uTo MMEHA 1 U count B 3TO# mpolieaype JJOKAJIbHBIE, TO €CTh OHU
HE OKa3bIBAIOT HUKAKOI'O BJIUSIHUS HA BCIO OCTAJIBHYIO POTPAMMY: MBI B JIIOOOM
MecTe MOKeM, HallpHMep, OIUCHIBATH [IepeMeHHble (M He TOJILKO IIePeMEHHbIE) C
TAKUMHU 2Ke UMEHAMU, IPUYEM, BO3MOXKHO, JIDYTUX TUIOB, U HU K KaKUM IIJIOXUM
IIOCJIECTBUASAM 3TO He IIPUBEICT.

Onmcas mporierypy, Mbl MOYXKEM TeIephb B JIFOOOM MecTe MPOrpaMMBbI BBI3BATH
e€, HamucaB 4TO-TO Bpojle PrintSpaces(k), n Oyaer HamedaTraHo k mpobesoB.
UNms mporenypobl, cCHAOXKEHHOE, €C/IM HYKHO, CIIUCKOM IapaMeTPOB, 3aKJIIOUEH-
HBIM B KPYIJIbleé CKOOKH — 3TO U €CTb, COOCTBEHHO T'OBODs, ONEPamMop 6uv.308a
npouedypot.

[Ipexkne yem mepenuchbBaTh mnporpamMvmy diamond, NMPUIOMHUM 3aMevYaHUE,
cJleJIaHHOE cpady IIocje e€ HallUCaHus — O TOM, YTO TeJla JBYX ITUKJIOB B 3TOi IIpO-
rpaMMe OKa3aJ/IuCh COBEPIIIEHHO OJIMHAKOBBIMU U UTO JIeJIaTh TaK HeJIb3sl, HO CIIpa-
BUTBCsI ¢ TPODJIEMON HEBO3MOXKHO 0e3 mojmporpamm. [logmporpamMmbl Ternepsb B
HaIlleM PACHOPsI’KEHUH €CTh, TaK YTO 3a0/[HO UCIIPABUM ITOT HEIOCTATOK. Berom-
HUM, 9TO TeJia 000UX IUKJIOB y HAC MEYATAJIN 0UYePEeIHYIO, k-0 CTPOKY (DUTypPBI
«IIOJIYBBICOTO» M W JeJiajid 9TO TaK: CHadaJa Hamedararb n + 1 — k npobesios,
[IOTOM 3BE3I0UKY, HaJiee, ecau k > 1, To Hamnedararsh 2k — 3 mpobesia u emé omgHy
3BE30YKY, U B KOHIIE IepeBecTu cTPoKy. Kak BUIUM, JJTsI BBLITOJTHEHUS STUX IT1a-
OB HY2KHO 3HATh J[B€ BEJIMYUHBL: Kk U 1, U STOTO JOCTATOYHO, YTOOBI HAIIEYATATH
HYKHYIO CTPOKY, He oOpallas HUKAKOr0 BHUMAHUS HA ITPOUCXOISAINEE BOKPYT, B
TOM YHCJIe U Ha TO, B KAKOM M3 JBYX IIMKJIOB (TO ecTh Ha Kakoil dase meuarn
burypsl) HaxoIUTCs cefigac MporpamMMa.

BeireceMm rmedaTh OT/E/IBHON CTPOKHU HaIeil (pUrypbl B IPOIEIYPY, KOTOPYIO
na3oBéM PrintLineOfDiamond; umcia k @ n MBI IE€peIauM B IPOIEAYPY dUe-
pe3 mapamerpsl. [lociie 3amMeHbI Tejl 000UX MUKJIOB BBHI30OBAMU ITOM IIPOIEIYPhI
IJIaBHAsT MPOTpaMMa CTAHET COBCEM KOPOTKOM; BCsi MpOTpaMMa IEJTUKOM OyIeT
BBIIVISJICTh TAK:

program DiamondProc; { diamondp.pas }

procedure PrintSpaces(count: integer);

var
i: integer;
begin
for i := 1 to count do
write(’ ?)
end;

procedure PrintLineOfDiamond(k, n: integer);
begin
PrintSpaces(n + 1 - k);
write(’*’);
if k > 1 then
begin
PrintSpaces(2*k - 3);
write(’*’)
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end;
writeln
end;

var
n, k, h: integer;
begin
repeat
write(’Enter the diamond’’s height (positive odd): ’);
readln(h)
until (h > 0) and (h mod 2 = 1);
n := h div 2;
for k :=1 ton + 1 do
PrintLineOfDiamond(k, n);
for k := n downto 1 do
PrintLineOfDiamond(k, n)
end.

Hecmorpst Ha obusime ciry?Ke6HBIX CTPOK (IPU OIMCAHUN KAXKJION [POIE/LyPhl MbI
TpaTUM MUHHUMYM TPH JIMIIHME CTPOKM — Ha 3ar0JIOBOK, Ha CJIOBO begin u Ha
cs10BO end) ¥ IyCTHIX CTPOK, KOTOPBIE MBI JJIsi HALVISIIHOCTH BCTABJISIEM MEXKIY
IIOJIITPOrpaMMaMi, HOBBIII BapHMaHT IPOTrpPaMMBbl BCE K€ TOJYUWJICA Ha YeThbIpe
CTPOKHU KOPOUE IMPEJIBIIYIINEro, eCJn »Ke Mbl CDABHUM JJINHY WX TEKCTOB B Daii-
TaxX, OKarXKeTCsi, YTO Mbl CIKOHOMWJIA IIOYTH YeTBEPTH 00bEMa. Bupouem, crosb
CKPOMHasl SKOHOMMUsI ODYyCJIOBJICHA JIUITb TPUMUTUBHOCTBIO PEIIaeMOl 3a/1a9u; B
6oJ1ee CJI0XKHBIX CJIYUasTX SKOHOMUS 33 CUET UCIIOIB30BAHUS MTOJIIPOIPAMM MOYKET
JOCTHUTATh JIECSTKOB, COTEH, THICSIY pa3, TaK UTO CO3JaHUE CEPBE3HBIX ITPOrPAMM
6e3 ux pa3bueHus Ha MOMIIPOIPAMMBI OKA3BIBAETCsI ITPOCTO HEMBICIAMO.

[Ipexie 4em ABUTATbCS JIAJbINE, OTMETHM OJIMH TEXHUYECKUiT MoMmeHT. Kak
U IPU ONMHUCAHUUA OOBIYHBIX IIEPEMEHHBIX, B OIUCAHUU ITAPAMETPOB IOIIPOIDAM-
MBI MOXKHO ITapaMeTpbl OJIHOTO THIIa IIEPEYNUCIATDL depe3 3allATyI0, YKa3aB Jjid
HUX TUNO OJVH pa3; MMEHHO TaK Mbl IMOCTYHWJIN IPU ONHUCAHUU IIPOIE/LYPhI
PrintLineOfDiamond. Eciu ke HAM HY2KHBI MapaMeTPhl PA3JIUIHBIX THUIIOB, TO
TAN yKa3bIBACTCA JJIA HUX Pa3Je/IbHO, & MEXKJy ONNCAHUAMH IIapaMeTPOB pa3-
HBIX TUIIOB CTABUTCs TOYKA C 3amsToi. Hanpumep, eciin Mbl 3aX0THM yCOBEPIIIEH-
CTBOBaTh NpOIEAypy PrintSpaces Tak, 9ToObl OHa MOIJIA [E€YATATH HE TOJBKO
1pobeJibl, HO ¥ JIIOObIE JIPYTI'He CUMBOJIBI, MBI MOYKEM HYKHBIII CHMBOJI IIEPEIATH
qepes MapameTp:

procedure PrintChars(ch: char; count: integer);

var
i: integer;

begin
for i := 1 to count do

write(ch)
end;
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31ech mapaMerpsl ch U count UMEOT pa3HbIe TUIIBI, TAK YTO B 3aI0JIOBKE MEXKTY
WX ONMCAHUAMU IOABNAJIACH TOYKa C 3aIlIATOMN.

Nuorna BerpevaroTes MpoIeypbl, He TPeOYIoIue MapaMeTpoB; IPUMEPOM Ta-
KO# mporeaypbl MOXKeT clyzKUThb SayHello, KOTOPYIO MbI OLIMCAJIU B CaMOM Ha-
qajie aToro naparpada. 3wk [lackaab MO3BOIAET B TAKUX CAydasdx He MUCATh
CIIMCOK TTapaMeTPOB HU B OIIMCAHUU MPOIELYPHI, HU IIPU €€ BBI30BE — ITapaMeTPhI
MCYe3aI0T BMECTE € KPYIJIBIMA CKOOKaMU, B KOTOPbIE UX CIIMCOK JIOJKEH ObITh
3aKJII0UeH. 3aberast BIIEPE, OTMETHM, UTO 3TO BEPHO U Jjist (PYHKIIHI TOXKE.

Crucok nmapamMeTpoB, yKa3bIBAEMbIil IIPU OMUCAHUN TTOITPOTPAMMBI, — TOT, YTO
COCTOWUT W3 MMEH TIEPEMEHHBIX W WX THIIOB — YACTO HA3BIBAIOT CNUCKOM HOop-
MAABHBLL NAPAMEMPOS, a CIUCOK 3HaueHuil (TouHee, B 00IIEM Cilydae — Bbl-
PaKeHUil, BBIYUCICHHE KOTOPBIX JAET MUCKOMBIC 3HAUEHMWs ), YKa3bIBACMBIH MpH
BBI30BE IOIIIPOTPAMMBI — CRUCKOM Garxmuueckur napamempos. Mbl 3Tu
TEepMUHBI HE TIPUMEHSIEM, HO IIOMHUTH 00 UX CYIIECTBOBAHWUY ITOJIE3HO.

2.3.2. OyHKIUU

Kpowme mpomenyp, [lackams mpemycMaTpuBaeT TakKe IPYroil BUJI, TTOAIIPO-
rpaMM — TakK HasbiBaeMble yHkyuu. Ha mepsoiit B3rIsix (DyHKIUU OYeHb [TOXO-
KU Ha IIPOLEAYPBL: OHU TOXKE COCTOAT U3 3ar'0JIOBKA, CEKIIUU OIIMCAHUN U OCHOBHOM
9aCTH, TOYHO TaK K€ B HAX MOXKHO ONMNCBIBATH JIOKAJIbHBIC IIEPEMEHHBIEC U T. I1.;
HO, B OTJINYUE OT IPOIEAyDP, (PYHKIIMU OpegHA3HAYEHBI [JIsI BBIYUCJICHUS
3HAYEHUs U BBI3bIBAIOTCHA U3 apudMeTmyuecKmnx BbIpakeHuil. OyHKIus
BO3BPAIAET YIIPABIECHNE BBI3bIBAIONMIEMY (hPArMEHTY IPOTPAMMBI HE IIPOCTO TaK,
a coo0IIast BBIYUCJEHHOE 3HAYEHUE; TOBOPST, UTO (PYHKIIUSI 8038pauLaem 3Ha-
yeHue.

Paccmorpum npocreifimuiit mpuMep — (QYHKIUIO, KOTOpas BO3BOAUT YUCIIO C
IJIABAIOIIEN TOYKOH B KyO:

function Cube(x: real): real;
begin

Cube := x * X * X
end;

Kak BuguMm, 3az2on080% hyHnkuuu HaIMHAETCS ¢ KJIFOYEBOro cjioBa function,
JaJibllle, KakK U JJIg IPOLEAYyPBI, 3allUChIBACTCA UM U CIUCOK IIapaMeTpPOB; IIO-
cste Hero Jytst (bYHKIME HY?KHO (dYepe3 JIBOeTOYnE) YKa3aTh Mun 6036PatLaemo20
3HaMeHUA, TO €CTh, CODCTBEHHO IOBOPsI, THII TOI'O 3HAYEHUS, JI/IsI BBIYUCIEHUST KO-
TOPOTO TpegHa3HavdeHa Halra GyHKIus. B mannom ciaydae QyHKIUS BBIYUCTISIET
qucyio Tuna real. Kak u mporeaypa, (pyHKIHS MOXKET COIEPXKAThb (Ho MOKeET,
Kak Hama Cube, U He COfep:KaTh) CEKIUIO JIOKAJIbHBIX OMUCAHUIN, a €€ OCHOBHASI
JacTh (Meao GyHKyuY) 3ancbBACTCS MEXKIY CJI0BaMu begin u end, mocsie 1ero
CTaBUTCA TOYKA C 3alsATOM.

Kak MbI TOMHUM, BBI30B IIPOIEYPBI [IPEJICTABIISIET COOON OT/IE/bHBII Omepa-
TOp crenuaabHOro Bua. C pyHKIUSIMU 110 06CTOUT HHa'Te. BBIZBIBAIOT UX TOTHO
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TaK 2Ke, KaK U IPOIE/lyPhl — HAIIUCAB UMs, & TIOCJIe HEro, eCJIN Hy>KHO, CIIUCOK 3HAa-
YeHU IapaMeTpOB B CKOOKAaX; HO, B OTJIMYHE OT IPOIIE/LyDP, ITO yIKEe HUKAKON He
ornepaTop. Ber3oB (pyHKIIMM npeacraBiseT coboii BhIpaXKeHue, nMerolree
THUI, COBIA/IAIONINI C YKA3aHHBIM JJisi (PyHKIIMA TUIIOM BO3BPAII[aeMoO-
ro sHadeHmus. Tak, «Cube(2.7)» ecTb BeIpaxkenue tuna real. EcrecTBeHHO, 3TO
BBIpaXKeHue, Kak U Jiioboe JApyroe, MOXKeT BXOJUTL B COCTaB BbIpakeHUil Hosiee
CJIOYKHBIX; HAIIPUMED, B IIPOIPAMME MOXKET BCTPETUTHCH UTO-TO BPOJIE

a := Cube(b+3.5) - 17.1;

rje a u b — mepeMeHHble THIa real; B XOJle BBIYUCJIEHHUS] BbIPpayKEHUsS B IIpa-
BOI YaCTW NPUCBaWBaHUs ylpaBjieHue OyJieT BpeMeHHO OTJaHo dyHKIiuu Cube,
IPpUYEM ITapaMeTp, KOTOPBIN B Hell Ha3bIBAETCH X, OJIYYUT 3HAUEHUEM PEe3yIbTaT
BBIUKC/IEHUsT b+3.5; Korja (QyHKIUs 3aBEPIIUT CBOIO PAabOTY, BBIYUCJICHHOE €0
91CJI0 OyIeT UCIIOJIb30BAHO B POJIN YMEHBIAEMOTO IIPHU BBIIOJTHEHUN BHIUUTAHUS,
a pe3yJIbTaT BBIYUTAHUS OKAXKETCs 3aHECEH B IIEPEMEHHYIO a.

Koneuno, ¢gpyHKINIO MOKHO BBI3BATH U IIPOIIE, HAIIPUMED, TAK:

a := Cube(b);

WA Jla2Ke TaK:
a := Cube(a);

Mo»kHO, B IPUHITAIIE, U BOT TaK:
a := Cube(10);

HO B TaKO# cuTyarnuu Jiydire OyieT mpocTo HamucaThb ducyio 1000, 9Tobbl HE Tpa-

TUTH BPeMsS Ha €ro BBIYUCJIEHNE TIPU KAaKJIOM BBIIIOJTHEHUH 3TOT'O OIEPATOPA.

Free Pascal, kak n ero sgoxHoeutens Turbo Pascal, nossonsieT Bbi3BaTh OyHKLMIO TOHHO
TaK XK€, KaK 1 Mpoueaypy — OTAe/bHbIM OMNepaToOpOM, MPOUFHOPVMPOBAB BO3BPALLAEMOE €0
3HadeHne. Mbl Tak genatb He Bygem; Donblue TOro, KpaiiHe HE PEKOMEHAYEM Tak fenaTb u
BaM.

Kaxk u niporietypa, GyHKIUS ABASETCS Nodnpoepammoti, TO €CTh IPEICTABIISET
coboit 0060cobIeHHbIIT (DparMeHT Koj1a, KOTOPOMY IIPHA BBI30BE 8pemerHo nepeda-
émesa ynpasaerue. 3aKOHIUB paboTy, (DYHKIUS 6038PAULAEM YNPABAEHUE, KAK T
[poIeIypa, a MPUHITUITHAIBHOE OTJINYINE TYT TOJTHKO OJIHO: MPEXKIE 9eM BEPHYTh
yIIpaBJIeHHE TOMY, KTO €€ BbI3BaJI, PyHKIUS 00sI3aHa 3apUKCHPOBAThH 3HAYCHIUE,
paJi BBIYUCIEHUSI KOTOPOTO €€ BhI3bIBAJIN. DTO 3HAUEHNE (DYHKIUS «OT/IaET» BbI-
3BIBAIOIIEMY BMECTE C BO3BPAIAEMBIM YIIPABJICHUEM, TIO9TOMY ITPOIPAMMUCTDI T'O-
BOPSIT, UTO (PYHKUUA B038PAULAEM 3HAYEHUE, & CAMO ITO 3HAYEHUE HA3BIBAETCSI
8038PAULAEMBIM,.

Kak mbr Bujsiesin B mpuMepe, BO3BpalliaeMoe 3HaYeHNe 33/[a€TCsd B Kojie (DyHK-
[N OIIEPATOPOM ITPUCBAMBAHUS CIEIUAJIBHOTO BUJA, Y KOTOPOTO B JIEBOW UacTU
BMECTO UMEHU ITepEMEHHO 3ammcano nMsa camoit pyuknnn. Hama dyukmus Cube
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U3 OJHOTO ITOTO OMEPATOPA M COCTOUT, HO OBIBAIOT ciydau OoJiee ciioxkubie. Ha-
IIPUMEP, XOPOIIO M3BECTHA ITOCIEI0BATE/IHHOCTD uuces Dubonadvu, B KOTOPOI
IIepBbIE JIBA DJIEMEHTA PABHBI €JIMHUIIAM, & KaK/IbII MTOC/IeAYIONNI PABEH CyMMe
aByx npenbpaymumx: 1,1,2,3,5,8,13,21,34, ... OyHKINS, BBIYUCISIONIAA IUCJIO
®duboHaqun 10 €ro HOMEpy, MOIIa Obl BBINISIZETh, HAIPUMED, Tak (yIUThIBask
OBICTPBIN POCT ITUX UHUCEJ, MBI OyJIeM HCIIONB30BATH JJId UX HyMepaluu Juc-
Jia Tuma integer, a g paboThl ¢ camuMmu dnciaamu PuboHadIn — YuCIa THIIA
longint):

function Fibonacci(n: integer): longint;
var

i: integer;

P> 4, r: longint;

begin
if n <= 0 then
Fibonacci := 0
else
begin
q := 0;
r :=1;
for i := 2 to n do
begin
P = 9q;
q :=7T;
r:=p+gq
end;
Fibonacci :=r
end
end;

31ech OYIYyT YMECTHBI HEKOTOPbBIE TosicHeHust. OCHOBHOI aJITOPUTM, PEaIn30BaH-
HBIH B HaIleil GyHKINN, TeHCTBYET IPU YCIOBUH, 9TO HOMED, IePeJAHHbIA B (DyHK-
IUIO Yepe3 ImapaMeTp 1, He MeHbIle eauHuilbl. Ha KaXkj0M 1mare B mepeMeHHbIX p,
q U T XpaHaTcs jiBa upeabryux dncia Gubonadun u rekyiiee. [lepe nadamom
paboTsl B q 3aHocuTcs 0, a B ¥ — 4uc/o 1, 9ro coorBeTcTByeT unciaam Pudonadadn
¢ vomepamu 0 u 1. Cirestyer 06paTuTh BHUMAHUE, U9TO 6 NEPEMERHOT T MENEPD HA-
rodumes mexyuwee 4ucao Pubonauuu, ¢ HoOMeP MEKYULE20 YUCAL CHUMAEMCA Nep-
6vim. PacrioyioyKeHHBIN B TIOCJIEIYIONINX CTPOKAX IUKJ «CIBUTAET» IIePEeMEHHBIE
P, Q U T Ha OHY MO3UIUIO BJIOJIb MOCJIEI0BATETLHOCTH, JIJI STOTO B P 3aHOCUTCS
TO, 9TO ObIIO B q (MIpeJnoc/ie/iHee YUCI0 CTAHOBUTCS MPEJI-IIPE/IIOCIETHIM ), B
q 3aHOCHUTCs TO, UTO OBbLIO B T (IOC/E/IHEE YUCIO CTAHOBUTCS MPEIIIOCIIEHIM ),
a B T 3aHOCUTCS CYMMa P U ¢, T.€. [IPOUCXOJUT BBIYUCIEHUE OYEPEJIHOIO UHUCJIa
Qubonauyu. Nnade roBopsi, Kaxkjas uUTepalnsd IUKJa yBEJIUIUBAECT HOMEDP Te-
KYIIIEro 4ucja Ha eJIMHUILY, a CAMO TEKYIIee YHCJIO KayKJbIil pa3 OKa3bIBAETCs B
nepeMenHoi r. [[uK/I BBITOIHAETCST CTOJIBKO pa3, CKOJILKO HYKHO, 9TOOBI HOMEP
TEKYIIEro YNCJIa CPABHSIJICA CO 3HAYEHWEM IapaMeTpa N eCJIM N PAaBHO €INHHUIIE,
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IIUKJI HE BBITNIOJIHSETCS BOOOITE, €CIIN JBOMKE — IMKJI OTpadaThIBAET O/IHY HTEpa-
nuio, u T. 1. llosydennoe B uTore 4ucjio T BO3BPAIIAECTCH B KAUECTBE UTOTOBOTO
3HaYeHUs DYHKIIH.

Jlerko BumeTh, 9TO BCE 9TO MOXKET paboTaTh JIMIND [JIsi 3HAYEHUI TapaMeT-
pa (HOMepa wUmcsIa) OT eIUHUIBL 1 HoJiee, MOITOMY Caydail n = 0 HAM NPHILIOCH
pPacCMOTPETh OT/EIBHO; UMEHHO JIJIsI 9TOTO MPEIyCMOTpeH ornepaTop if. 91o mos-
BOJISIET HAINIEMY [PUMEPY MPOUJIIIOCTPUPOBATD €IIE OJUH Ba’KHBII MOMEHT: B Te-
Jie PYHKIUU MOXKET OBITh OOJIbINe OJTHOIO OlepPATOpa IIPUCBAUBAHUS, 33 AI0IICTO
3HAYEHUE, KOTOpoe (DYHKIUS BEPHET, HO NP KaXKJIOM BbI30Be HaIeil (pyHKIun
cpaboTaTh JIOJKEH OJIMH U TOJIBKO OJINH TaKOil OlepaTrop, T.e. HeJIb3s yKa3aTb
KaKOe-TO BO3BpalllaeMoe 3HaYEHNUE, a [I0TOM <IIepe/lyMaThy U YKa3aTb JIPYIoe.

2.3.3. Jloruyeckune (pyHKIUU U YCJIOBHbIE BbIPA>KEHUS

Oyukinuu B si3bike [lackaab MOIYT BO3BpallaTh 3HAYEHHUS MPAKTUIECKH JIIO-
6BIX2! THIOB, B YMCJIO KOTOPBIX, UTO BIIOJIHE €CTECTBEHHO, BXOJUT THII boolean
(cm. §2.2.9). ScHo, uro BBI30B Takol (byHKIUE OyjeT IpeJCTaBiaTh coboil o-
2UMECKOE BBLPAHCEHUE; TIPH STOM OT BHUMAHMS MHOIMX HOBUYKOB YCKOJIB3a€T
BayKHEIAasT BOSMOKHOCTD: 663068 (PYHKUUU, 6036paualowet boolean, moocem
cam no cebe CAYNHCUMD YCAOBUEM 6 ONEPAMOPAT GEMBACHUA U UUKA0E. DTO, B
YACTHOCTHU, [O3BOJISIET HE 3arPOMOK/IATH TEKCT CJOXKHBIME (B 0OCOOEHHOCTH MHO-
IOCTPOYHBIMI) YCJIOBUSIMHU, BBIHOCSI X B OTJIe/IbHbIE (DYHKIINH.

Hanpumep, eciim HaM 1I0TpeOyeTcsi IPOBEPUTH, Kak B IpUMepe Ha CTp. 245,
COJIEPXKUT JIM HeKasl lepeMeHHast ¢ (uMerornasi Tuil char) jaTuHCKy0 OyKBY, 3a-
rOJIOBOK oreparopa (Hampumep, if), MCIOJIB3YOIIEr0 TAKOE YCJIOBHE, OKAXKETCs
JTIOBOJIBHO TPOMO3BIKHM:

if ((c >= ?A’) and (c <= ?Z’)) or ((c >= ’a’) and (c <= ’z’)) then

DTO0 KaK pa3 TOT CJIydail, KOT/a Hy>KHO He MOJEHUTHCS W HAIMCATDH JIOTHIECKYIO
dyukIuo, Hazsas eé, HanpuMmep, IsLatinletter:

function IsLatinLetter(ch: char): boolean;

begin
IsLatinLetter :=
((ch >= ’A’) and (ch <= ’Z’)) or
((ch >= ’a’) and (ch <= ’z?))
end;

Hamm if Telnnepb CTaHEeT HaAaMHOI'O JJaKOHUYIHEe U, KaK HU CTPaHHO, ITIOHATHEE:

if IsLatinLetter(c) then

21 iuHCTBEHHOE MCKIIIOUEHNE — CEMEHCTBO TaK HA3BIBAEMBIX (DailJIOBBIX THIIOB EPEMEHHBIX,
KOTOpBIe HeJIb3sl HU II€PeIaBaTh B IIOJIIPOrPAMMSBI 110 3HAYEHUIO, HM BO3BPALIATH U3 (DYHKINI,
HU Jlake MPOCTO MPHUCBAWBATH. DTU IMEPEMEHHBIE MBI PACCMOTPUM B TiiaBe 2.9, MOCBAMEHHON
pabore ¢ daitamu.
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Kpome Toro, ojHaxKipl HAIMCAHHON (DYHKIME MbI CMOXKEM, €CJIU MOTpedyeTcs,
BOCITOJIb30BAThCA B APYTUX MecTax mporpaMMbl. Ha Besaknit ciydail HalOMHIM,
YTO, €CJIM BBl 3aMeTHUTE 32 CODOI KeJIaHUE HAIUCATh YTO-TO BPOJIE

if IsLatinLetter(c) = true then

— TO 9TO MOBOJL, IEPEUNTATH PACCYKJICHUE Ha CTP. 245 1 3acTaBUTDL cebs1, HAKOHETT,
I/I36aBI/ITbC5{ oT Bpe,ZLHOIU/I IOPUBBIYKH CPaBHUBATDH JIOTUYECKUE 3HAYCHN A C KOHCTaH-
TaM#, B 0COOEHHOCTH C KOHCTaHTOI true.

2.3.4. ITapameTpbI-liIepeMeHHbIe

[TapameTpsl, KOTOpBIE MBI IPUMEHSIIA B HAIMAX MTOJIIPOrpaMMax 0 CUX II0P,
MHOT/Ia HA3BIBAIOT NAPaMempamu-3HaderHusm. Vms tTakoro nmapamerpa, JaH-
HOE €My B 3ar0JIOBKE IOJIIPOIPAMMBI, IIPEJICTaBIsIeT COO0N (paKTHIECKU A0KAND-
HYI0 NEPEMEHHYI0, B KOTOPYIO ITPU BBI3OBE MOIIPOrPAMMBI 3aHOCUTCS 3HAYEHUE,
yKa3aHHOE B BbI30Be (OTCIO/Ia HA3BaHKE «IlapaMeTp-3Hadenues ). Hampumep, mycrb
y Hac ecTh IPOIeAypa p C apaMeTpoOM X:

procedure p(x: integer);
begin
{ ...}

end;

MpbI MOXKeM BBIZBATH €€, YKa3aB B TOUKE BBI30BA B KAUeCTBE 3HAUEHUS IIapaMeTpa
IPOM3BOJILHOE BBIPAYKEHUE, JIUIIH ObI OHO JIAJTI0 B PE3YJIbTATE Te10e IUCI0 (JT1060r0
1eJI0UNCJIEHHOrO TUIIA), HALPUMEP:

a := 15;
p(2%a + 7);

[Tpu TakoM BBI3OBE CHadaja Oy/eT BBIYHMC/IEHO 3HAYEHHE BBIpaKeHUsi 2%a + 7;
OJIyYeHHOe Yo 37 OyJIeT 3aHEeCEHO B JIOKAJIBHYIO [IepeMEeHHYIO (IapaMeTp) X
MPOIEAYPBL P, IOCJE Yero OyeT BBIIOJHEHO TeJIo mporeypbl. O4UeBHIHO, UTO
U3HYMPU MPOLEAYPBl Mbl HUKAK HE MOXKEM IIOBJIMATH Ha 3HAYECHUE BBIPAKCHUA
2%a + 7 u TeM DoJiee Ha 3HAUEHNE IIEPEMEHHON a, 0 KOTOPOit MbI BOOOIIE HIYETO
He 3HaeM, HaxXOJIsICh BHYTPHU MPOIE ypbl. Mbl MOXKeM, B IPUHITATIE, TIPUCBAUBATH
HOBBIE 3HAUEHUs II€PEMEHHON X (XOTsl HEKOTOPBIE IPOIPAMMUCTBI CUUTAIOT ITO
[JIOXUM CTHJIEM ), HO 110 OKOHYAHWU BBINOJHEHUsI IPOIE/YPhl X IPOCTO UCYE3HET
BMeCTe CO Bceil mHpopMaIneii, KOTOPYIO Mbl B HeE 3aIlACaJIu.

HekoTopyto myTaHuUIly y HAUMHAIOIIAX BBI3bIBAET TOT (PAKT, IYTO B KAUIECTBE
3HAYCHUST TTapaMeTpa MOXKHO (TO €CTh HHUKTO He MEIIAET) YKA3aTh MMsl [IepeMeH-
HO#l COOTBETCTBYIOILIEI'O TUIIA!

a := 15;
pa);
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DTOT cilyuail Hu4eM He OTJINYaeTCs OT IPeIbIIYINEero: obpaleHne K IepeMeHHol a
€cTh He 0oJiee YeM YACTHBIN CJIyuail BEIPAXKEHUs, PE3yJIbTATOM BbIYHUCJIEHUS] STOTO
BBIPAXKEHUsT CTAHOBUTCS YUC/I0 15, OHO 3aHOCHUTCHA B JIOKAJILHYIO IIEPEMEHHYIO X,
IIOCJIe Yero BBINOJIHAETCS TeJIO Mporeaypbl. MOXKHO cKa3aTh, 9TO IepeMeHHas X
cTaja xKonuet a, HO CO CBOMM OPUTHMHAJIOM 3Ta KON HUKaK He CBI3aHAa; TefCTBUSI
HaJl KOIMell HUKaK He OTPaXKaloTCs Ha OPUTUHAJE, TO €CTh MbI, KAK U B IPEJIbI-
AYIIeM caytdae, HUKAK He MOYKeM WU3HYTPHU IPOIEAYypPHI HOBIUIATH HA 3HAUEHUE
IIEPEMEHHOH a.

Mexk 1y TeM B HEKOTOPBIX CJIyYasX yI0OHO UMETh BO3ZMOYKHOCTH MMEHHO UTO
UBHYMPU NOONPOPAMMYL USMEHUMD 3HANEHUE (3HAUEHUS) 00HOT UAU HECKOAb-
KUT NEPEMEHHBIT, HATOOAUUTCA 6 mouKe 6n306a. Hampumep, 310 MOXKeT moTpe-
60oBaThCH, €CJIN HAIIIA [TOJIIIPOIPAMMA, BBIMHUCJIAET OOJIBIIIE OJHOTO 3HAYEHUS, U BCE
9TU 3HAYCHUA HY2KHbBI BbI3bIBAIOIIIEMY. ,ZLHH nepeaaau nu3 IoAIIporpaMMbl K BBISHI-
BAIOIIEMY 00H020 3HAYEHUsI Mbl MOYKEM ONHUCATH (PYHKIUIO, KAK, HAIIPUMED, MbI
9TO C/IejIaju JIJIsi BO3BEJIEHUs B Ky0; HO YTO JieJIaTh, €CJIU HAM 3aX04YEeTCs Hallu-
caTb IOIIPOTPAMMY, KOTOpas Jjis 3aJJaHHOTO YUCJIA BBIYUCIISIET Cpa3y ero KBaJl-
pat, Ky0, 4eTBEPTYIO U HATyIO0 creneHb! Jljs 9TOro mpocroro mnpumepa MOXKHO
yKa3aTh «JI000BOE» pelleHne mpod/IeMbl: HAIIUCATD He OMHY (DYHKIIUIO, & IeThIPE;
HO €CJI Mbl UX BCE IOCJIEIOBATEILHO BBI30BEM, B UTOre OyJeT BBIIOJHEHO Jie-
CATH YMHOYKEHUH, TOTHa KaK JJIsl PEIeHns] 3319l UX JOCTATOYHO CHIeIATh BCETO
qeThipe. B 0oJiee CIOXKHBIX ClIydasx «JI0O0BOrO» PEIeHUs MPOOIEeMbl MOYXKET He
0Ka3aThC.

Ha nomortip 371ech IPUXOIAT NAPAMEMPbL-nepemMeHHble, KOTOPble OTInYa-
IOTCS OT IapaMeTPOB-3HAYEHUN TEM, YTO B HOJANPOrPAMMY MEPEJACTCI B ITOM
cytiae He 3HA1EHUE, & NepemMertas Kax maxosas. Vlms mapameTrpa Ha BpeMs BBI-
[IOJTHEHUS TTOAIPOTPAMMBI CTAHOBUTCS CUHOHUMOM MIEPEMEHHON, KOTOpas ObLia
yKa3aHa B KauecTBe apaMeTpa B TOYKE BBI30Ba, U BCE, UYTO BHYTPHU HOJIIPOrPaM-
MBI JleJTaeTCsl ¢ IMeHeM IapaMeTpa, Ha CaMOM Jlejle TPOMCXOANUT C 3TOH ITepeMeH-
HOI.

B 3aronoBke mommporpaMMbl Hepej] ONMMCAHUSMHU ITapaMeTPOB-TIePEMEHHBIX
CTABUTCS CJIOBO var, KOTOPOE JIEHCTBYET /10 TOYKH C 3AIATON MJIN 3aKPbIBAIOIIECH
CKOOKWM; HAIIPUMED, JIJIsi IIPOIELYPhI C 3ar0JIOBKOM

procedure p(var x, y: integer; z: integer; var k: real);

mapaMerpsl X, y U k OyJIyT mapaMeTpaMu-1iepeMeHHbIMH, a Z — [TapaMeTpOM-3Ha-
YeHUEeM.

3ajaty C BO3BEJIEHHEM B YETHIPE CTEINEHH MOYXKHO C HCIIOJb30BAHUEM
apaMeTpOB-TIePEMEHHBIX PEIIUTD CJIEIYIOMUM 00pa3oM:

procedure powers(x: real; var quad, cube, fourth, fifth: real);

begin
quad := X * X;
cube := quad * x;
fourth := cube * x;

fifth := fourth * x



2.3. I[TogmporpaMMbl 275

end;

[Iponeypa powers mMeeT HSTH IAPAMETPOB; IIPU €€ BHI30BE B Ka4eCTBE IIEPBOTO
napamMeTrpa MOXKHO YKa3aTh IIPOU3BOJILHOE BhIPAKECHUE TUIIA rea122, a BOT OCTaJIb-
Hble YeThIpe IapamMeTpa TPeOyIOT yKa3aHWusd nepemernoti, IPUTOM IepPeMEeHHOR
THula real U HUKAKOTO WHOTO. DTO OrpaHUYeHNe BIIOJIHE TIOHSITHO: BHYTPH IIPOIie-
JIypbl powers uieHTudUKATOPHI quad, cube, fourth u fifth OymyT cuHOHUMAMU
TOT'O, 9TO MBI YKazKeM B TOYKE BBI30Ba COOTBETCTBYIOINMMHU ITapaMeTpaMu, & pa-
00Ta ¢ HUMH BHYTPHU HIPOLEAYPHI BEIETCS KAK C MIEPEMEHHBLIMU THUIIa real; ecau
IIOTIBITATHCA B TAKOM KAYECTBE MCIIOJIB30BATDH IIEPEMEHHYIO JII0O0T0 JIPYroro THIla
(TO ecTh MCHOJIB3YIONLYIO JIPYroe MAIIMHHOE IIPEeJICTABJICHNUE Jisi XDAHEHUs 3Ha-
YeHWs1), HA BBIXOJE MBI IIOJIyYUM TOJIHBIA Xaoc, Mo9TOMy KoMImasTop Ilackasist
TaKNX BeIleill He JIOIyCKaeT.
[TpaBuabHBII BBI30B TAKOH MOANPOrpaMMbI MOT ObI BBITVISIJIETH TaK:

var
P, 9, T, t: real;
begin
{...}

powers(17.5, p, q, T, t);

B pesysibrare paboThl TAKOrO BBI30BA B IIEPEMEHHBIE P, , T U t Oy/IyT 3aHECEHBI
BTOpas, TPEeThs, YeTBEPTAS U IdATas cTeneHn ducja 17.5.

Haynnarormux 19acTo cOMBaeT ¢ TOJIKY CJOBO «II€PEMEHHAsI» ; TPU ITOBEPXHOCT-
HOM BOCIPUSITUU ITPOUCXOJIAIIET0 MOYKET BO3HHUKHYTH OIIyIEeHNEe, ITO Ha MECTO
napaMeTpa-IepeMeHHO IIPU BbI30BE MOXKHO ITOCTaBUTH TOJIBKO udenmuguramop,
UMeHyIommuit mepemennyio. Ho B meficTBuTeILHOCTH 3TO cOBceM He Tak; B [lackase
JIAJIEKO He BCe IePEeMEHHbBbIE NMEIOT NMEHa-UIeHTU(PUKATOPDLI, ObIBAIOT II€PEMEH-
HbIe, BXOJISAIINE COCTABHON YacThIO B JIpyrUe IepeMeHHble, ObIBAIOT ITepeMEHHbIE
BoODIIIE 6e3 nMenu. [loka MBI ¢ HUMU HE BCTPEYAJINCH, HO 00A3aTE€IbHO BCTPETUM-
csl.

[lepenaua unpOpMAIME U3 MOANPOrPAMMBI «HAPYXKY» — HE €JUHCTBEHHOE
IIpUMEHeHUe I IapaMeTpoB-liepeMeHHbIX. Hampumep, 1mo3xke Mbl OyjeM pac-
CMaTpUBaTh IepPEeMEHHbIEe, UMEIOIINE JIOCTATOYHO OOJIBIINE Pa3Mephl; KOIUPOBa-
HU€e TaKOM IMepeMeHHO OyIeT TPOUCKOIUTD CJIMIIKOM JI0JITO IO BPEMEHH, TaK UTO
€CJIN 11epe/aBaThb UX 110 3HAYCHUIO, BCs IIPpOrpaMMa IMEeJIMKOM MOZKeT OKa3aTbhbCsd de-
pecayp mejyiennoil. IIpu mepenadye nepeMeHHo# (CKOJIb yroAHO GOJIBIIION )
B IIOZIIPOrpaMMy Uepe3 NapaMeTp-IepeMeHHYI0 HUKaKOI'0 KOITUPOBAaHUA
HEe IIPOUCXO/IUT, UTO [IO3BOJISIET UCIOIb30BATH MIAPAMETPbBI-IIEPEMEHHBIE JIJIs 0N~
MUMUSAUUU.

22K craTn, MOXKHO Jlazke HCIIOJIB30BATE [IEJOYNCIEHHOE BBIPAXKEHHE; Ie/ble Ynucia Ilackasb
npu HeOOXOIMMOCTH MOJIYa IIEPEBOJUT B YUCJIA C IJIABAIOIIEeN TOYKOW, a BOT JUJIs IIEPEBOJA B
06paTHYO0 CTOPOHY MIPUXOIUTCS B SIBHOM BUJIE YKA3aTh, KAK MMEHHO HY?KHO BBITIOJIHUTD ITEPEBOJT:
C OKDYTJIEHHEM WJIN C OTOpachIBaHWEM JpOobHOI dacTu. PazroBop 06 3TOM y HAC IMOKa BIIEPE/IN.
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Kpome Toro, Mackanb npegycmatpuaer oguH ocobblii Bug nepeMerHbix (Tak HasbiBae-
Mble (haliNoBble NEPEMEHHbIE), KOTOPBIE HENB3S faXKe NPUCBANBaTb, HE FOBOPS YXKE O KOMU-
pPOBaHUMN; TakKue NepeMeHHble MOXHO MNepefaBaTb B NOAMNPOrpamMMbl UCKIOYUTENBHO Yepes
napameTpbl-NepeMeHHbIE N HUKAK UHaYe.

2.3.5. I'nobasibHbIE TIEPpEMEHHBIE

Kak mbI y2ke orMevasn, mepeMeHHast, OMMCaHHasd B CEKITUU OIUCAHUN ITOIITPO-
rpaMMbl, BUJHA TOJIHKO B CAMOIl 9TOH MOIIporpaMmMe u OoJibille HUTJIE; TAKUE I1e-
PEMEHHBIE HA3BIBAIOTCS JAOKAALHUMU 8 NOONPo2pammax. B MpoTUBOIIOI0KHOCTE
9TOMYy IIepeM€eHHbIe, OIIMCAHHbIE B IIpOrpaMMe BHE IIOAIIpOrpamMM, BUAHBI
Ha4YuHad OT TOI'O MeCTa, I'le OHU ONMCaHbl, U 00 KOHIIA TEKCTa IIporpaM-
mbl. Fciu Bamra mepemenHasi OyIeT HCIOIB30BATLCA TOJIBKO B IVIABHON HacTH
IIPOI'PAMMBI, JIydllle BCEI'o OIIMCATh €€ HellOCPEACTBEHHO Iiepe]] HadyaJloM IJIaBHOM
qacTu??, 4T06Bl TOJBKO TaM OHA ¥ ObLIA BHUJHA; TAKHE HEPEMEHHBIE MOMKHO C
HEKOTOPOIl HATAXKKOU HA3BaTh A0KAADHOIMU NEPEMEHHBLMU 2AAEBHOT 4acmu npo-
2PAMMDL.

Ecnu nepeMennyo ommcarh paHbIlle, TO OHa OyJIeT BHIHA BO BCEX IOMIIIPO-
rpamMMax, OIUCAHHBIX IocJe Heé. Takue nepeMeHHble HA3bIBAIOTCH 2.400aAbHbL-
Mu. TeopeTudecku MOKHO UCIOJIB30BATD IJ100aIbHBIE TIEPEMEHHBIE JIJIs [epeIatin
nH(MOPMAIUU B MOJIIPOrPAMMY U U3 HEE: HAIPUMED, MbI MOYXKEM IIePEJi BBI30BOM
[IOJ/IIIPOIPAMMbI [IPUCBOUTH 3HAYEHNE KAKOH-HUOY b IJ100aJbHON IIepeMEeHHO, a
IIOIIPOTPAMMA 9TO 3HAYUEHUE UCIOJIL3YET, U Ha000POT, MOAIPOIPAMMA MOYXKET 3a-
HECTU 3HAYEHUE B IVIOOAJBHYIO IIEPEMEHHYIO, & TOT, KTO IOJIPOrPaMMy BbI3BaJI,
9TO 3HAYMEHNE U3 [IePEMEeHHOI u3BjedeT. Bosbie Toro, uepes3 riodajbHbIE Mepe-
MEHHBIE MOXKHO (T€OPETHYECKH) OPraHU30BaThb CBsi3b MEXKJY DPA3HBIME IIOJIIPO-
rpaMMaM¥: K IIPUMEPY, Mbl BbI3bIBaeM CHadaJja OJHY IIOJIIPOIPaMMYy, II0OTOM JApY-
T'YIO, U TIepBas 9TO-TO 3aHOCUT B IVIODAJIBHBIE TIEPEMEHHDBIE, & BTOPAs STUM TI0JIb3Y-
ercd. Tak BoT, mesaTh Tak He ciaeayeT. HacKoyibKO 3TO BO3MOXKHO, BCIO CBA3b
C moJITporpaMMaMM HY2KHO IIO/JJep2KUBaTh depe3 MmapaMeTphl: Iiepega-
BaTh MHAPOPMAIUAIO B HOAMPOrpaMMbI Yepe3 IapaMeTpPbi-3HAYEHUS, a U3
MO/IITPOTPaMM <«HAapY>Ky» BCI0 mHOpMAIMIO NepeaaBaTh B BUAE 3HA-
4YeHUil, BO3BpalaeMblx (QYHKIUSIMU, U TP HEOOXOAWMOCTU — dYepes
napamMeTpbl-liIepeMeHHBIE.

OcHoBHasI TPUYXUHA TYT KPOETCsI, KAK 9TO 9aCTO OBIBAET, B OCODEHHOCTSIX BOC-
NPUATHASA TPOTPAMMBI UejioBeKoM. Fcu pabora mporeayphl win QpyHKINN 3aBU-
CHUT TOJIBKO OT €€ IMapaMeTpoB, B IIEJIOM ropa3Jlo Jjerde cebe MpecTaBUThL paboTy
IPOrpaMMbl W TOHATH, YTO ITPOUCXOJINAT; €CJIM YK€ B JIeJI0 BMENTUBAIOTCS 3Hade-
HUs TJI00AJIbHBIX MEPEMEHHBIX, TO O HUX IMPUJETCS MOMHHUTb, TO €CTh KaXKJIbIi
pas3, IUIsijisd Ha BBI3OB MOIIPOrPAMMbBI ¢ KAKUMHU-JIMOO I1apaMerpaMu, Hy»KHO Oy-
JeT IPUHUMATbL BO BHUMaHUE, YTO e pabora Oy/eT 3aBUCETD €IE U OT 3HAYCHUHN

23Uexonupiit Bapuant [Tackaus, IpeUIosKeHHbI BUPTOM, TaKOH BO3MOMKHOCTH HE NABAT; CEK-
[[MU OIMCAHUN TaM MMeJIA CTPOro (PMKCHPOBAHHBIN IOPSIIOK, M CEKIUs OIMCAHUI IIepEMEHHBIX
JOJIZKHA OBbLIa CTOSITh PAHBIINE CEKITNN OTTUCAHUS IPOIeayp u pyHKuit. Hernenraue peanusarun
[TackaJisi TAKONO OrpAHUYEHUS HE UMEIOT.
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B KaKHUX-TO IVIODAJIbHBIX IIEPEMEHHBIX; IapaMeTphbl B TOYKE BBI30BA YETKO BUJI-
HBI, 9ero O IJI00AJbHBIX IIePEMEHHBIX HUKAK He CKayKellb. JIOBOJIBHO 9acTo 3TO
BBITJISIUT TaK, OyJATO HEKas MOAIPOrpaMMa, COBEPIIEHHO BHE3AITHO MEHSIET CBOE
noBejieHre (daine BCero — ¢ NPaBUJIBLHOIO Ha OMIMOOYHOE), M I[OHSTh, YTO BU-
HOBATBHI B 9TOM IJIODAJIbHBIE ITEPEMEHHBIE, OKA3BIBAETCS HEIPOCTO. ['0BOPST, UTO
2000AADHBIE NEPEMEHHDLE HAKANAUBAIOM, COCMOAHUE; HEOXKUTAHHBIE U3MEHEHUS B
[MOBEJIEHUN TeX WJIM MHBIX YacTell MPOrpaMMbl OKA3BIBAIOTCS CJIEJICTBHEM 3TOIO
HaKOIIJICHUS].

Kpome Toro, K riobabHBIM IePEMEHHBIM JOCTYII MOXKET OKA3aThCsI BO3MOYKEH
U3 CaMbIX Pa3HBIX MECT IPOrPpaMMBI, TaK UTO, HAIIPUMED, OOHAPYKUB BO BPEMs
OTJIaJAKM, 9YTO KTO-TO KOrla-TO YCIIeJI «3arHaTb» B F.HO6aJIbHyIO IIEepeMEeHHYIO Ta-
KO€ 3HaveHue, KOTOPOro TaM HHUKTO He OXKMIAJ, Bbl MOXKETe IIOTPATUTH OYeHb
MHOT'O Bp€ME€HHU, BBIZICHAA, B KAKOM 2Ke€ MeCTe BaIen IIporpaMMBbI 93TO IIPOU3OIIJIO;
B OCODEHHOCTH 3TO OKA3BIBAETCS AKTYaJIbHO IPU CO3IaHUN OOJIBIINX IIPOrPaMM,
HaJ KOTOPBIMHA paboTaloT OJHOBPEMEHHO HECKOJIHLKO IIPOTPAMMUCTOB.

MoxkHO Ha3BaTh €I OJHY IPUYUMHY, IO KOTOPOH TJIOOAIBLHBIX IMEePEeMEHHDBIX
caedyer 0 BO3MOXKHOCTU u3beraThb. Beerma cymiecTByeT BepOSITHOCTL TOIO, YTO
00bEKT, KOTOPBIII B HACTOSINEE BPEeMs B Balllell mMporpaMmMe OJUH, MoTpedyercs
«Pa3MHOXKUTL». Hampumep, eciaum Bbl peajmsyeTe UI'Py U B Balllell peau3aliin
MMeeTCsl UIPOBOE I0JIe, TO BeCbMa U BEChbMa BEPOSITHO, UTO B OYAYIIEM BaM MO-
JKeT MOHA 00UThCs d6a UI'POBBIX I0JIst. Eciim Bala nporpamma padboraer ¢ 6a30i
JIAHHBIX, TO MOXKHO (M HY?KHO) MPEJIIOJIOKUTh, YTO PAHO HJIN MO3/IHO TOTpebyeT-
Csl OTKPBITH OJJHOBPEMEHHO J[Be NI OOJIbINE TaKuX 0a3 JaHHLIX (HAIIDHMED, JJIst
u3MeHeHusi hbopMaTa IpPeJICTaBIeHNs JIAHHBIX). Pl IPUMEPOB MOYKHO HPOJIOJI-
»KaTh OecKoHeUHO. Ecim Ternephb IpemnooKuTh, 9IT0 HHGMOPMAINs, KPUTHIHAI
JIst paboThl ¢ Baeil 6a30ii JaHHBIX (MJIM UTPOBBIM I[I0JIEM, UJIM JIIOOBIM JIPYTUM
00'bEKTOM) XPAHUTCsI B TJI00ATBHOl TIEPEMEHHOI U BCe TO/IIPOrPaMMbl 3aBsI3aHbI
Ha HCIIOJIb30BAHUE ITOH IMEPEMEHHOM, TO COBEPIIUTH «METAIIEPEXO» OT OIHOTO
9K3EMILISIpa 00beKTa K HECKOJILKUM Y BaC HE HOJIYYIUTCs.

2.3.6. ®yukiuu u 1moboyHble 3P heKThI

Hukakux ¢dopMasibHBIX OTpaHUYEHUNl Ha JAefCTBUs, BBIIOJHSIEMbBIE B TEJeE
dbyukun, a3k [lackayib He HaKJIaIbIBaeT, Tak 9TO pabora yHKIMM HEe 00s-
3aHa CBOJIUTHCA K BLINUCAEHUAM B MaTeMaTudeckoMm cMmbicie. Hampumep, dyHk-
Iisi B KAYeCTBE CBOEr0 3HAYEHUs] MOYKET BO3BPAIATh TEKYIee BPEMsi UJIU €Ié
4TO-HUOY/Ib 110/100HO0e. Bosbie Toro, hyHKIN MOYXKET HE TOJBKO BHIMUCIUTD UJIN
WHBIM CIIOCOOOM OTBICKATH OXKUJIAIOIIEECS OT HEE 3HAUEHUE, HO U COeAamd 4mo-mo
€wé: BBIBECTH HA SKPaH CTPOKY, U3MEHHUTDH IJIODAILHYIO MEPEMEHHYIO, 3aHECTU
3HaYEHUE B IIEPEMEHHYIO, [IEPEIaHHYIO0 KaK var-liapaMeTp, Jla U BOOOIIe cliejiaTh
9TO yIOJHO, HUKTO BEJIb €if B 9TOM He MemiaeT. Eciiu BeIpaXKeHne COJIEPKUT BbI30B
Takoi (DYHKIINH, MOJTYIATCA, 9TO UTOTOM GbUUCAECHUA ITOTO BHIPAYKEHUSI, KPOME
[TOJIYYEHHOI'O 3HAYEHUsI, OYIET 4mo-mo ewé; WHadIe TOBOPS, “4IMo-mo 20e-mo u3-
MEHUMCHA U3-30 020, 4MO OBIAO BHBIYUCAEHO BVIPAANCEHUE.
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JIrobble m3MeHeHusl B cpe/ie BBIIIOJHEHHUS IIPOrpaMmbl, Kak B €€ ma-
MsaTH (B mEepEeMEeHHBIX), TaK U 3a €€ npeAeaamu (HampuMmep, pe3yJibTa-
THI OIlepalii BBOAA-BbIBO/IA), KOTOPbIE IIPOU3OIILIN B X0O/1€ BHIYNCJICHUST
BBIPDA>KE€HUs, HA3BIBAIOT NO0b60uHbIM IPPermom 3Toro BeiparkeHusi. B ompe-
JeJIEHHOM CMbIC/Ie MOO0YHBIE 3(DPEKTHI KOHTP-UHTYUTUBHBI: OT BBIPAYKEHUST MBI
O0OBIYHO XKJIEM, UTO OHO OYJeT MOCYUTAHO U JACT KAKOe-TO 3HAUEHME, U eCJIU IIPHU
9TOM NPOU3OTUIEM ITO-TO €IIE, ITO MOKET CTATD JJIst HAC (U JJIst JTIOOOTO U TATEIS
IPOrPAMMBI) MIOJTHON HEOXKUJAHHOCTBIO.

Hanpumep, B mporpaMme prcOBaHUsI <«ajiMa3a» U3 3BE3/049eK (cM. crp. 267)
MBI MOTJIN OBl Paju JaJIbHEHIIEro YIIPOIIEHUs TVIABHOM 9acTH IIPOrPaMMbI BbIHE-
ctu B (DYHKIUIO OPraHU3aIdI0 AUajora ¢ mojb3opaTeseM. HamomuuM, 9TO HaM
B UTOre HY»KHO YHCJIO N, MPEICTABJSIONEe Co0OM mosysvicomy (burypsl, HO OT
IOJIb30BaTe s TPEOyeTCs BBECTU BLICOTY IEJIUKOM, MIPUIEM TaK, YTOOBI 9TO OBLIO
[IOJIOXKHUTE/IbHOEe HedéTHOe 4ncio. HamnmreMm (byHKINIO, KOTOpas IMPOBEAET BECh
JTUAJIOT ¥ BEPHET IMOJIYIEHHOE OT I0JIb30BATE IS TUCTIO:

function NegotiateSize: integer;

var
h: integer;
begin
repeat
write(’Enter the diamond’’s height (positive odd): ’);
readln(h)

until (h > 0) and (h mod 2 = 1);
NegotiateSize :=h
end;

Tenepb IIepBbIi€ IIECTh CTPOK IJIaBHOIT YacTu OporpaMMbl MO2KHO 3aMEHUTHb OJJHUM
IIpruCBannBaHUEM:

n := NegotiateSize div 2;

Kak BuanM, QpyHKIMS B UTOI'e BBIYMC/ISET 3HAYEHHE, HO IIPU 9TOM OHA TaKKe
9TO-TO BBIBOJAUT HA YKPAH, IYTO-TO CUNUTBIBAECT C KJIABHATYPBI; BCE ITU ONEPAITHU
BBOJIa-BBIBOJIa €CTb HE UTO MHOE, KakK e€ 1mobouHbe 3PDHEKThHI.

ITo mpaBme roBOpsi, COBEPIIEHHO HESICHO, 3a9eM JejaTh MMEHHO TakK, XOTs
JIFOJIN, TPUBBLIKINNE K HEKOTOPBIM JIPYTHM SI3bIKAM IIPOTPAMMUPOBAHUS, CO37a-
10T 10100HbBIe (PYHKIINHU Ha yauBjaeHue dacto. OOpaTuM BHUMaHUE TUTATENIsI, YTO
B IJIaAHE YIPOIIEHHUS TEKCTa MPOTPAMMBI MBI MOXKEM JIOOMTLCS MPAKTUIECKHA TEX
JK€ YCIIEXOB, IIPUMEHUB IIPOLEAYPY, a He PYHKIUIO, U IOJHOCTHIO M30eXKaB TeM
CaAMBIM HCIIOJIb30BaHUsT TOOOYHBIX 3(PPEKTOB:

procedure NegotiateSize(var res: integer);
var

h: integer;
begin

repeat
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write(’Enter the diamond’’s height (positive odd): ’);
readln(h)
until (h > 0) and (h mod 2 = 1);
res := h
end;

Br13oB 3T0i1 ipotie iy pbl OyieT BBIMVISIETD TaK:

NegotiateSize(n);
n :=n div 2;

Ecim BaMm 37ech He HPABUTCS BTOPasi CTPOUKA, MOXKHO JIE€JIEHUE IOMOJIAM BbI-
[IOJIHATH BHYTPHU MPOIEAYPhl IPU IPUCBANBAHNY 3HAYEHUS IIEPEMEHHOMI res; cob-
CTBEHHO I'OBOP#, MBI B HaIllleM IIpUMepe BbITalllW/JIN JieJIeHue U3 IIOIAIIPOTPpaMMbI
(cHauanma QYHKIMU, TOTOM TIPOIEAYPbI) MCKIIOYUTEIHLHO U3 COOOparKeHuil Ha-
TJISITHOCTH, I9TOOBI IOKA3aTh, ITO BBI30B (PYHKITUHU ¢ TTOOOTHBIM 9P PEKTOM MOXKET
OBITH YaCThIO OOJIee CJIOYKHOTO BBIPAXKEHHUsI — WLIIOCTPATUBHO 3TO P deKTHee,
YeM IIPOCTO BBI3BATH (PYHKIUIO B IIPABON YACTU IIPUCBAMBAHUSI.

MHorue mIporpaMMHUCTBI COBEPIIIEHHO MCKPEHHE IIOJIAral0T, UTO 9TO pEIeHHne
abCOJIIOTHO SKBUBAJICHTHO IPEABIIYIIEMY, B TOM YUC/IE U B IJIaHE IHOOOYHBIX -
dEKTOB, 1 YTO «IMOOOIHBIN 3P PeKT» caM Mo cebe ecTh BOODIIe JIT060e N3MEHEHIEe
1ero ObI TO HU OBLIO TJie OB TO HU OBLIO, T.€. JII00Oe MpUCBauBaHUe, J0bast oIe-
paIisi BBO/Ia WM BBIBOJA U T.II. IPEJCTaBJIAET coboi mobounblii 3ddexrT. Boee
TOr0, HABEPHSIKA KTO-HUOY/Ib MOMBITAETCS U Bac yOeauThb B TOM ke camom. He moj-
nasaiirecs! Onu 3abayxpatorcs. Hu npucsanpanne, Hi BBOI-BBIBOL, CAMU NO CEGE
HE UMEIOT HUKAKOTO OTHOIIEHUsT K TOOOIHBIM 3 deKTaM, BO BCIKOM CIydae, IOKa
Mbl paboraem Ha [lackaie u Bozjep:KuBaeMcsi OT Hanmcanusi @Gyrnkyut (He TIpo-
[e/lyp, 9TO BaxKHO!), MPOM3BOJISIIMX BBOJ-BBIBOJ| MJIM MPHCBAUBAHUS KAKHM-TO
IIepeMeHHbIM, KPOME CBOUX CO6CTB€HHLIX JIOKQJIbHBIX.

Kopnau maccoBbix 3a0/1yKIeHU 0 cyTu MOOOTHBIX 3(PHEKTOB PACTYT U3 TOITY-
sgsipaoctu #13bIkoB Cu 1 Cu++, B KOTOPBIX, KAaK HU CTPAHHO, 9TO JIEHCTBUTEIHHO
Tak; JTOOPABIINCH BO BTOPOM ToMe 10 u3ydenusi Cu, Mbl OOHAPYKHUM, 9TO TaM BO-
06111e BCE BBIIOJIHEHUE IIPOrPAMMBI COCTOUT U3 MOOOYHBIX 9(PPEKTOB, BOT TO €CTh
OyKBaJIbHO MOJHOCTBIO, Ha 100%, 1 3T0 He npeyBeamaenne — (HopMaIbLHO 3TO TaK
u ectb. Ho Tam, BO-IIePBBIX, HET IPOLEILYD, & BO-BTOPBIX (UTO MOYKET COBEPIIEHHO
00eCKyPasKUTh YeJIOBEKA C HEJOCTATOYHBIM OIIBITOM) [MPUCBANBAHNE SIBJISETCS HE
OIIepaToOpPoOM, a apuMeTHIECKO omeparueii.

Kak #HE cTpaHHO, CyIIECTBYIOT CHTyallMH, KOTIa IIPUMEHEHUE IODOIHBIX -
bexToB (3aMeTHM, CO3HATETHHOE) MOXKET OBITH OIPABIAHO, B TOM YUCJE U B IPO-
rpammax Ha [lackaje, To ecTb OBLIO OBbI OMIUOKON 3asdBUTH, UTO MOOOUYHBIE -
deKTBI He caeayeT MPUMEHSTh Boobire HuKorga. Mmernno nmosromy Ilackasb m1o-
nyckaeT pyHKINM, uMmeroime mobounbit adpdext. Ho B Kaxka0it Takoit curyanuu
MOXKHO HAWTHU JIpyroe perreHne, moO0YHbIX 3 @GHEKTOB He TpedyIolee; B IEJI0M
[Tackasp mo3BOJISIET BOOOITE OOXOINTHCS 63 MOOOYHBIX 3(PHEKTOB, U ITO OFHO
U3 ero HECOMHEHHBIX JIOCTOMHCTB. [[O0CKOJIbKY Iepe/l HaMu ceiffgac CTOUT 3aJjada
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HAYHUTMDCA TOPOULO NPOPAMMUPOSAMDb, MBI TIOCTAPAEMCS BOCIIOJIb30BaThCS ITON
ocobennocTbio Ilackajist m NPUBBIKHYTH K TOMY, YTO BbIDayKeHHE BCEIJIa BBIYHC-
JIsTeTCsI TOJIbKO paju ero pesyibrara. 1losxke, Korma Mol Oyjem usydarb Cu, rie
pabota 6e3 moboIHBIX 3(hDEKTOB IPUHIUITHAIBHO HEBO3MOXKHA, IIPUBBIYKH, cHOP-
MHUPOBAHHBIE CefiIac, MOMOTYT HAM OTJIMIUTH HEeUu36esHCHble U 3a9aCTyI0 Oe300m -
Hble 1obounble 3M@PEKTh, MHOTUE U3 KOTOPBIX BOOOIIE He ObLIM Obl TAKOBBIMU
Ha JPYTHUX A3bIKAX, OT HEYMECMHHL TTOO0IHBIX 3D (MEKTOB, IPUMEHEHHE KOTOPHIX
[IPEBpAIIaeT IPOrpamMmMy B pedyc.

2.3.7. Pexypcusa

[ToamporpamMmbl, KaK MBI yKe 3Ha€M, MOYXKHO BBI3LIBATL JNPYT U3 JIPyra, HO
9TUM JeJI0 He OIPAHMYNBAETC: IMOAIIPOrpaMMa Ipu HeOOXOJIUMOCTH MOXKET
BBI3BATH caMa cebsi — KaK HAIPsAMYIO, KOTJla B Tejie MOAIPOIPAMMBI B SIBHOM
BUJIE COMEPKUTCS BBI30B CAMOI 3TOU MOAPOTrPaMMBbI, TaK 1 KOCBEHHO, KOTJIa OJTHA
TIO/IITPOTrpaMMa BBI3BIBAET JPYTYIO, IPYyTasl, BO3MOYXKHO, TPETHIO U T. JI., M KaKas-TO
U3 HUX CHOBA BBI3BIBAET IEPBYIO.

Hauunatonmux mpu yrnoMUHAHUM PEKYpPCHH OOBIYHO OECIIOKOUT BOIIPOC, Kak
e OymeT obCTOATDH JIeJI0 C JIOKAJBbHBIME IT€PEMEHHBIMU; OKA3bIBAETCs, HUKAKUX
IpobJIeM 3/1eCh He BOSHUKHET, IIOTOMY 4YTO JIOKaJbHbIE€ IIepeMeHHbIe MOAIpPOo-
rpaMMBbI CO3Jal0TCd B MOMEHT BbI30Ba 3TOU MOJAITPOTPaMMBbI U MCYE€3alO0T,
KOT/Ja ToArporpaMMa BO3BpallaeT ynpaBJIEHUE; [P PEKYPCUBHOM BbI30OBE
OyIeT Co3/IaH «HOBBI KOMILIEKT» JIOKAJIbHBIX ITEPEMEHHBIX, U TaK KaXKIbIi pas3.
Ecnu B mponemype onmcana nepeMenHasi X U 9Ta MPOIEAyPa JeCATb Pa3 BBIIOJ-
HUJIa BBI30B caMoil cebs, X Oy/IeT CymecTBOBaTh B OJMHHAIIIATH IK3EMILIIpax.

Baxx#o moHnMaTh, YTO peKypcHusi PaHO HJIN MO3IHO JOJXKHA 3aKOHIUTHCHI, a
JJISI 9TOr0 HYXKHO, UTOOBI KAXKJBIM IOCIEIYIONUN PEKYPCUBHBINH BBI30B peIa
IyCTh U Ty K€ CaMyIo 3aJiady, HO JJIsi XOTsI Obl UyTh-4yTh 0O0JI€e IMPOCTOr0 CJIy-
qasi. Hakonerr, 00s13aTe/TbHO BBIJICIUTH TaK HA3BIBAEMBIN 6a3uc pexypcuu — Ha-
CTOJIBKO IIPOCTOM (OOBIMHO TPUBHAJIBbHBIN UM BBIPOXKIEHHBII) CiIydail, pu KoTo-
poM JasibHelIe peKypCUBHBIE BBI3OBBI y2Ke He HYKHBI. K 3Toro He cjienarh,
pPeKypcusi OKazkeTcsi 6ECKOHEYHO; HO TOCKOJbKY KaXKIbIH PEKYPCUBHBIN BBI30B
pacxomyeT maMsTh — Ha XpaHeHUe aJipeca BO3BpaTa, Ha pa3MelleHne 3HadeHui
rmapamMeTpoB, Ha JIOKAJIbHBIE TIEPEMEHHbIE — TO IPHU YXOJe IPOrPaMMbI B DECKO-
HEYHYIO PEKYPCHUIO PAHO UJIX MO3/IHO JOCTYIIHAS MaMATh KOHUYUTCS U ITPOU3OMIET
aBapuifHOE 3aBePINIEeHNE ITPOTPAMMBI.

Mper nmpuBeIEM coBCeM TTpoCTOoit puMep pekypceuun. B §2.3.1 Mbl Hanmcam mpo-
neaypy PrintChars, koTopas medaTaJja 3aJaHHOe KOJUIECTBO OJJMHAKOBBIX CUM-
BOJIOB; CaM CHMBOJI U HYXKHO€ WX KOJWYECTBO TEPeIaBaJIOCh UYepe3 IapaMeTphl
(M. cTp. 268). DTy HpoIeypy MOKHO PEATU30BAThH C HUCIIOJIb30BAHUEM DEKYDPCUH
BMeCTO MuKJa. [Ijsi 3Toro cieayer 3aMeTuTh, UTO, BO-IIEPBBIX, CIAydYail, Koria
HY2KHO€ KOJIMYECTBO CHMBOJIOB PABHO HYJIIO — BBIPOXKJEHHBIHN, IIPU KOTOPOM Jie-
JIATh HUYEro He HaJl0; BO-BTOPBIX, €CJU CJayvail ToIaJicsd He BBIPOXKJIEHHBIN, TO
HaAIevYaTaTh N CHMBOJIOB — 3TO TO K€ CaMoe, UYTO HalledaTaTh CHAYaJa OJIWH CUM-
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BOJI, a TI0TOM (1 — 1) CUMBOJIOB, P 9TOM 3aJlada «Haredararb (n— 1) cuMBOJIOB»
BIIOJTHE TOJUTCS B KAIECTBE «IyThb-UyTh 0OJIee IIPOCTOr0» CIydasi TOH Ke caMoil
3agaqun. PekypcuBHas peasuzanus OyaeT BBITVISIETh TaK:

procedure PrintChars(ch: char; count: integer);
begin
if count > O then
begin
write(ch);
PrintChars(ch, count - 1)
end
end;

Kak Bummm, mjs ciaydasi, KOrjia medaTaTb HEYero, Hallla MPOIEAypa HUYEro U
He JIeJlaeT, a JJIsI BCEX OCTAJbHBIX CJydaeB OHA IledaTaeT OJWH CHMBOJ, TakK
9TO OCTaéTCﬂ HalledaTaTb Ha OJWH CHMBOJI MEHBIIIE; [IJId IIe9aTu OCTaBIIUX-
cs CHMBOJIOB IIPOIIEAypa HCIOJb3yeT cama cebsi. Hampumep, ecim cuenarb BbI-
30B PrintChars(’*’, 3), To mpoleaypa HamedaTaeT 3BE3I0UKY U CACIACT BbI-
30B PrintChars(’*’, 2); «HOBasl MIIOCTAaChby MPOIEAYPhl HaledaTaeT 3BE370U-
Ky u BbI3oBeT PrintChars(’*’, 1), koTopas HalledaTaeT 3BE3/I0YKY U BLI30OBET
PrintChars(’*’, 0); 3TOT mocjeaHnil BEI30B HUYErO JAeaTh HE CTAHET W 3aBep-
MIUTCS, TPEJIBIIYIINN TOYXKE 3aBEPIIUTCS, U TOT, 9TO MEPEJ], HUM, TOYXKe, U, HAKOHEIT,
3aBEPIIUTCS HAIl UCXOIHBIN BBI30B. 3BE30UKA, KaK JIEMKO BUAETH, OyJIeT Haleda-
TaHa TPUXKJIBI.

YacTo 0Ka3bIBaeTCs MOJIE3HBIM UCIOIBL30BAHUE 00pamH020 £00a PeXYpCu, KO-
TTa IDOAIIpOorpaMMa CHa4aJia JejiaeT peKprI/IBHbel BBISOB, a IIOTOM BBLIIIOJIHACT
emé Kakne-To jeficrBus. IlycTb, HAIpuMep, y HaC MMeeTCd 3ajilada HaledaTaTh
(pasmenuB It HALJISTHOCTH IIpobesamu) TudPBI, COCTABISIONE JIECITHIHOE
[pejacTaBpaeHne 3aJaHHoro yucia. OTIEnuTh OT YUCIa MJIAIIIYIo Iudpy Ipo-
OJileM He COCTaBJIeT: 3TO OCTAaTOK OT dejeHusi Ha 10. Bce ocrasbHble 1@ pHI
YHCa MOYXKHO M3BJI€Yb, €CJIM ITIOBTOPUTH TOT 2Ke IPOIECC JJIT UCXOIHOIO YHUCTIA,
pas3/ieIEHHOrO Ha JeCsTh ¢ OTOpachIBAHUEM OCTaTKa. BasncoM peKypCHu MOXKeT
BBICTYIIUTDH CJIy9Iail HyJIsl: MBI B 9TOM CJIydae He OyaeM HUIero medararb. Hcjm
HY2KHO 00sI3aTeJIbHO HAIleYaTaTh HOJIb, ITOJIYIUB YnCI0 O, TO 3TOT 0COOBIH Cirydaii
MOXKHO PacCMOTpPeTh, HAIMCAB JIPYTYIO MPOIEyPY, KOTopas JIJis HYJIEBOTO apry-
MEHTa 6y,ZL€T nmedaTraTb HOJIb, a JJIsd .HIO6OI‘O JAPYyroro 4mcJjia — BbISbIBATHL HaIIly
npornenypy. Eciu manucars 4To-TO BpOie

procedure PrintDigitsOfNumber(n: integer);

begin
if n > O then
begin
write(n mod 10, ’ ?);
PrintDigitsOfNumber(n div 10)
end

end;
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U BBI3BATH €€, HanpuMep, Tak: PrintDigits0fNumber (75683), To HameuaTaHo Oy-
JIET HEe COBCEM TO, 4ero Mbl XOoTuM: «3 8 5 7». [ludpbi-To npaBubHbIE, TOIHKO
OPsiIOK 00paTHbIii. OHO W MOHSATHO, MBI YK€ CaMOil HePBOMl «OTIIENMINY MJIA/I-
myto mudpy U cpasy ke eé HaledaTaJid, U TakK Jjiajiee, BOT OHU W IOJIyIUJIUCh
HalledaTaHHBIMEU CcIIpaBa HaJieBo. Ho mpobiema permaeTcss BCEro OmHUM HEOOJb-
UM U3MEHEeHUeM:

procedure PrintDigitsOfNumber(n: integer) ;

begin
if n > O then
begin
PrintDigitsOfNumber(n div 10);
write(n mod 10, ’ ?)
end
end;

3/1ech MBI TIOMEHSIJIH MECTAMU PEKYPCUBHBIN BBI30B U ortepaTop medartu. [Tockosb-
Ky BO3BPATBI U3 PEKYPCUU IPOUCXOIAT B IIOPsiIKE, 0OPATHOM 3aXO0J/y B PEKYPCHIO,
Tenepb nudpbl Oy/IyT HallEIaTaHbI B IOPSIIKE, OOPATHOM TOMY, B KOTOPOM UX «OT-
MIENJISIIN Y, TO €CTh JIJIsE TOTO YKe CAMOI'0 BBI30Ba HamedaTaHo Oyaer «7 5 8 3»
9TO HAM U TPeOOBAJIOCH.

PekypcuBHbIMEU OBIBAIOT HE TOJBLKO MPOIEAypbl, HO u dyukKimuu. Hanpumep,
B cyemymomieM npumepe yHkius ReverseNumber BBIYUCIISET YUCTIO, Oy YEHHOE
13 HCXO/HOTI'O <«IIEPEBOPOTOM 3aJI0M HAIlEPE» €ro JIeCATUIHON 3alllicHh, a caMa
PEKypCHs IPOUCXOUT BO BerioMorareibHoM dyHKimun DoReverseNumber:

function DoReverseNumber(n, m: longint): longint;

begin
if n = 0 then
DoReverseNumber := m
else
DoReverseNumber :=
DoReverseNumber(n div 10, m * 10 + n mod 10)
end;

function ReverseNumber(n: longint): longint;
begin

ReverseNumber := DoReverseNumber(n, 0)
end;

Hamnpumep, ReverseNumber (752) Bepuér uucio 257, a ReverseNumber (12345)
BepHET 54321. Kak 310 paboraeT, mpejjiaracM 9uTaTesio pa3odpaTbcs CaMOCTOs-
TEJILHO.

2.4. KoHcTpyupoBaHue NporpamMm

MarepuaJt 9Toit rIaBbl MOXKET OKA3aThCs HEIIOHATHBIM JIJIsI «COBCEM HATMHAIO-
IUX», MOCKOJIBKY TIpU paboTe ¢ KOPOTKUMHU ITPOrPAMMAMHE ITPOOJIEMBI, O KOTOPBIX
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3J/1eCh HOMJIET pedb, IPOCTO He yCIeBaloT MposiBUThHCs. [[oka Bala mporpaMma 1e-
JIMKOM YMEIAeTCsd Ha S9KPaH, HIKAKAX TPYIHOCTEH C BOCHPUITHEM €€ CTPYKTYPbI
He BO3HHUKAET, Ja TaM, €CJIM YeCTHO, U HeT HUKAKON CTPYKTYDBhI.

Curyarusi KapJuHaJILHO MEHSAETCs, KOIJa Ballla IIPOrpaMMa BbIPACTAET XOTsI
OBbI 0 HECKOJIBKUX COTEH CTPOK; yIE€PKAThb BCIO €€ CTPYKTYPY B rOJIOBE CHAYAIIA
CTAHOBUTCS IPOOJEMATUIHO, & IIOTOM M BOBCE HepeasbHO. BO3MOXKHOCTH IIPO-
deccronaga TYT HECKOJBKO OOJIbIlEe, 9eM BO3MOXKHOCTH HAIHUHAIOIIETO, TO €CTh
PO EeCCUOHATBHBIN U ONBITHBIN ITPOTPAMMUCT, KOHETHO, MOXKET OPUEHTUPOBATH-
cs B CYIIECTBEHHO OOJbIMX 0ObEMax Koma, HO M JJjIsI IPOMECCHOHAJIOB IIPEIe
OKa3bIBAETCS OYeHb M OUeHb OJm30K. [lepem mporpaMmmcTaMu BCENO MHpPa 9Ta,
mpobJiema BeTaga B KoHIie 1960-x roaos, KOrja CJI03KHOCTH ITOBCEIHEBHO CO3/IaBa-
€MBIX KOMIIBIOTEPHBIX IPOTPAMM JIOCTHUIJIA TAKOTO YPOBHS, Ha KOTOPOM C HUMH
IIepecTad CIPABIATHCA AazKe JIydIlne U3 JIYYIInX.

2.4.1. KoHuerniusi CTpyKTYPHOTO IPOTPaMMUPOBaHUS

Asbiku mporpaMMupoBaHus, UcCHoab3oBaBirecd B 1960-e rogbl, B OCHOBHOM
CBOEll Macce MO3BOJISAIN 663 KaKuX-JTub0 OrpaHndeHuil B JII0O0If MOMEHT Iepe/ia-
BaTh yIpaBJieHHe B JiI000e MECTO IPOTrpaMMbl — JeJaTh TaK Ha3biBaeMble 0e3-
YCJIOBHBIE Tepexoibl. Takume mepexoibl 3allyTHIBAIU YIIPABJISIIOILYI0 CTPYKTYDPY
[IPOTIPAMMBI JI0 TAKOH CTENEHHU, YTO Pa300paThCH B IOJIYUHUBIIEMCH TEKCTE YaCTO
HE MOT caM ero apTop2t.

lojuramackuit yaénbiit u mporpammuct Jjcrep eiikerpa B 1968 romy B crarbe
Go to statement considered harmful® 1peIOAKuI JIsI HOBBIIIEHHS SICHOCTHU 1IPO-
IpaMM OTKA3aThCsI OT MIPAKTUKU HEKOHTPOJUPYEMbBIX «IIPBIKKOB» MEXK]ly Pa3HbI-
MM MeCTaMH KO/a. 3a JIBa roja 10 9Toro nraiabsHibl Koppago bém un Ixysemnte
Axonmun chopMyIUPOBATN U JOKA3AJIM TeOpPeMy, OOBIYHO HA3BIBAEMYIO ceifvac
MEOPEMOT, CMPYKMYPHO20 NPOPEMMUPOSAHUA; ITA TEOPEMa IJIACUT, UTO JIIOOOH
AJITOPUTM, IPEJCTABJICHHBII OJOK-CXeMOH, MOXKeT ObITh IpeoOpa30BaH K SKBU-
BaJICHTHOMY aJIlOPUTMY (TO €CTh TaKOMy, KOTODBIA Ha TeX »Ke BXOJHBIX CJIOBAX
BBIJIAET T€ K€ BBIXOJHBIE CJIOBA) C MCIOJIB30BAHUEM CYNEPNO3ULUL U3 BCETO TPEX
«3JIEMEHTAPHBIX KOHCTPYKITHI» | NpPAMO20 CAeJO8GHUA, TTPU KOTOPOM CHAYAJIA, BbI-
MIOJTHSIETCH OJTHO JIefICTBUE, a 38 HUM JPYTOE; HENOAH020 8EMBAEHUA, TTPU KOTO-
POM OIIpeJIeSIEHHOE JIefICTBUE BBIIOJIHAETCS WU HE BBINOJJIHAETCH B 3aBUCUMOCTHU
OT MCTUHHOCTA HEKOTOPOT'O JIOTMIECKOTO BBIPAXKEHUSI; U UUKAG C NPEOYCAOBUEM,
IIpU KOTOPOM JIEHCTBHE NOGMOPAEMCA JIO TE€X IOP, IIOKA HEKOTOPOE JIOTMYECKOe
BhIpazkeHnune ocraércsa ncTuHubiM. Ha mpakTuke oOBIMHO T00ABISIOT TaKXKe IMOJ-
HOE BETBJICHHE W IWKJI C IOCTYCJOBHUEM; BCE 3TU HA30Bble KOHCTPYKIIMA MBI y2Ke
Bugean Ha puc. 2.1 u 2.2 (cm. crp. 240 u 251). /s Beex mepednciieHHbIX 6a30BbIX

24Mesx 1y IIPOUMM, He ClleJlyeT JyMaTb, YTO B COBPEMEHHBIX YCIOBUSIX STO HEBO3MOMKHO; HE
OyJleT TpeyBeJMYeHneM CKa3aTh, UTO €JBa JIM He KaXKJbli MPOrPAMMUCT XOTsI Obl pa3 Oe3Ha-
[EKHO 3aIly TBIBAJICA B COOCTBEHHOM KoOjie. MHOrMe HOBUYKY HAYMHAIOT CEPbE3HEE OTHOCUTHLCA K
CTPYKTYPE CBOEro KOJa TOJIBKO II0CJIE TAKOTO CJIydasi.

25310 HA3BAHWE MOMKET ObITH IPUOIU3UTEIHLHO TIEPEBEIECHO ¢ AHTIIMHCKOTO Kak « Onepamop
go to, paccmompennnili 8 Kawecmse 8pedHozo».
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KOHCTPYKIMI MOXKHO OTMETHUTDH OJIHO OYeHb BayKHOe 00IIee CBOMCTBO: KaxK/iast U3
HUX IIPE/IIoJIaraeT POBHO OAHY TOYKY BXOJIA M POBHO OJIHY TOYKY BBIXO/A.
3araJI09HOe CJIOBO «CYIEPIO3UIIUsI» B JJAHHOM CJIydae O3HAYAET, 9TO KarKIbIil
IPsIMOYTOJIBHUK,, 0O03HAYAIONIHI (110 IpaBHIaM GJIOK-CXeM) HEKoe deticmeue, MO-
JKeT ObITh 3aMeHEH GoJiee TIOIPOOHBIM (min Gostee HOPMAIbHBIM) OIIUCAHIEM ITO-
ro JefiCTBUs, TO €CTh, B CBOIO OU€pelb, (hparMeHTOM GJIOK-CXEMBI, KOTOPBI TOXKE
IIOCTPOEH B BHU/Ie 0JIHOH 13 06a30BbIX KOHCTPYKINil. Takast 3aMeHa Ha3bIBaeTCs de-
maaudayuet; 0OPaATHYIO 3aMeHy KOPPEKTHOIO (bparMenTa 6J10K-CXeMbl (TO €CTh
dparmeHTa, UMEMIIEro OJIHY TOYKY BXOJA, OJIHY TOYKY BBIXOJIa U MOCTPOEHHOTO
B BHJIE OJIHOI 13 6a30BBIX KOHCTPYKIMII) HA OIUH HPSIMOYTOJbLHUK («eficTBres )
O0OBIYHO HA3BIBAIOT 2eHepasudauueti. CoOCTBEHHO rOBOpsI, caMa BO3MOXKHOCTh
[IPOU3BO/IUTH N€HEPAJIUBAINIO BOBHIUKAET B PE3yJIbTaTe COOJIO/IeHUs IpaBuma 00
OJTHOM TOYKe BXOJa M OJHON TOYKE BBIXOMA; MPIMOYTOJBHUK, ODO3HAYAIONIIH Ha
OJI0K-CXeMax OTJ/ICJIBHO B3sTOE JIEHCTBHE, TOXKE UMEeT POBHO OJIMH BXOJ, M POBHO
OJIMH BBIXO/I, YTO KaK Pa3 U IO3BOJIAET 3aMEHUTD JIIOOYIO 0A30BYIO0 KOHCTPYKITUIO
CTPYKTYPHOI'O IIPOI'PAMMUPOBAHUSA OJHUM IIPAMOYIOJIBHUKOM, TO €CTh I'€HepaJIi-
30BaTh €€. ITO, B CBOIO OYEPE/Ib, IMO3BOJIAET 38 CUET COKPBHITUS BTOPOCTEIIEHHBIX
JeTaJieil eaaTh Jiro0yo OJIOK-CXeMy BCE IMPOIEe U IPOIe, MOKA OHA KAaK €INHOe
[eJI0e HE OKAYKETCs JOCTATOYHO ITPOCTON JIjIsi MOHUMAHUST C OJTHOTO B3IVISIA.

Ecnu remepanmsariust 06bITHO TpebyeTCsT IPpU M3YUIEHUHU CYIIECTBYIOMEH Tpo-
I'pPpaMMBbI, TO JeTaJIn3alud, HAIIPOTUB, IMINPOKO UCIIOJIb3YETCd ITPU CO3JaHNN HOBBIX
nporpamMm. OJiHa U3 CAMBIX MOIYJISPHBIX CTPATEIMI HAIUCAHUS TPOIPAMMHOIO
KOJIa, KOTOpasi Ha3bIBaeTCsl HUCTodau,eli nowaz060t demanaudayueti, CocTo-
AT B TOM, 9TO HAIUCAHUE POIPAMMBI HAYUHAIOT C €€ TJIABHOW YacTH, TPUIEM
BMECTO 9acTh 000COOJIEHHBIX (PPArMEHTOB IUIMYT TaK HA3BIBAEMbIE 3A2AYWKU;
3arIyniKa MOYKET [PEJICTABIIThH CO00M OO MPOCTON KOMMEHTApUl BUJIA «3/1€Ch
JIOJIZKHO MPOMCXOJIUTH TO-TO W TO-TO», JTUOO BBI30B MOJNPOrPAMMBIL (IIPOIIE/LY PbI
nn YHKIMN), 71 KOTOPOii IHIMETC TOJIBKO 3ar0JIOBOK H IIYCTOE TeJIO (JIIst
GyHKIINI, KaK TPABUJIO, J0DABJISIIOT OIEPATOP, 3aIAIOIINI KaKoe-HIOY/ b BO3BPa-
maeMoe 3HadYeHNe — BO3MOXKHO, OECCMBICIIEHHOE), U J00aBISETCS KOMMEHTAPHI
0 TOM, 9TO OyJIeT JesiaTh 9Ta MOAIPOrpaMMa, KOrja OyIeT peajnm3oBaHa. 3aTeM
3anVIyIIKK [TOCTEIIEHHO 3aMEHSIOTCS pab0OvInM KOJIOM, IIPU 9TOM, €CTECTBEHHO, 10~
SIBJISIIOTCSI HOBBIE 3aIVIyIIKH.

Jlerko BUJEeTH, 9TO KaXK/asi 3aIVIyIIKa COOTBETCTBYET MPSIMOYTOJIBHUKY, 000-
3HAYAIONIEMY Ha OJIOK-CXeMe HEKOe CJIOYKHOE JefiCTBIe, KOTOPOE B IIPOIIECCe JeTa-
JIM3aIMA HY2KHO 3aMEHUTDH 0oJjiee OAPOOHBIM pparMenToM OJI0K-cxeMbl. Mexk Ty
IIPOYUM, MBI yKe MOJIb30BAJIMCH HUCXOJISIIEH MOIIArOBON JleTajIu3alueil Ipu co-
3mannu nporpamMmbl StarSlash (cm. cTp. 254).

2.4.2. VckiaoYyeHUs U3 MPaBUJI: OllepaTOpPbl BbIXO1a

CTpyKTypHOe IIpOorpaMMUpPOBaHIe — IIPeKpacHasi KOHIIEIIHsI, HO B HEKOTOPBIX
CcJIydasgx OKa3blBaeTCd, YTO TEKCT MPOrpaMMbl MOXKHO clleJlaTh IMOHATHEE, €CJIN
OT CTPOrUX KAHOHOB UyTb-4yTh OTOWTH. [IOCKOJIBKY KOHEUHON IEIbIO sIBJISIETCSI
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UMEHHO IOHSITHOCTb MPOIPAMMBI, & HEe KAHOHBI CTPYKTYPHOI'O MPOIPAMMUPOBA-
HUsi caMu 110 cebe, MexK/1y COOJIIOJIEHNEeM KAHOHOB U OJIHO3HAYHBIM IIOBBIIIEHUEM
MOHATHOCTH KOJA CJEIyeT, eCTeCTBEHHO, BLIOMPATH BTOPOE.

Cpeu Bcex MpOrpaMMEUCTCKUX IIPUEMOB, «HEMHOXKKO» HAPYIIAIONINX KOHIIEI-
[AI0 CTPYKTYPHOI'O IIPOrPDAMMHUPOBAaHUs, HanboJiee 3aMETHOE MECTO 3aHUMAIOT
BCEBO3MOXKHbBIE BAPUAHTBI «JIOCPOTHOIO BBIXOAa», TO €CThb NPUHYIUTEIbHbBIN Ie-
PEXOJ OTKY/Ia-TO U3 «BHYTPEHHOCTEH» MPOIPAMMHON KOHCTPYKIIUU B €€ KOHEI.
WNuTepecno orMeruth, uTo B TOM Bapuante [lackasis, KOTOpPbIi M3HAYAIBLHO ObLI
npeaaoykKeH BUpToM, HIKAKUX CHENUAIbLHBIX OIEPATOPOB JOCPOYHOI'O BBIXO/A HE
6bLT0, HO MIPHCYTCTBOBAJ OIEPATOD 0E3YCIIOBHOTO mepexofia (TOT CaMblil pecsio-
BYTBIil g0ot0), KOTOPBIH Mbl PACCMOTPHUM B CJIEJIyIOIIEM Taparpade; Kak 9T0 4acTo
ObIBaET, MIPAKTUKA BHOCUT KOPPEKTUBBI B TEOPHUIO, U B COBPEMEHHBIX BapUAHTAX
[TackaJist UMeIOTCS CIiennaIbHbIe OIIEePATOPbI Il JIOCPOTHOrO 3aBEPIIEHUS ITUKJIA
U OTJEJbHOI €ro uTeparuu, JIjIsl HeMeJJIEHHOT'O BBIX0JIa U3 MOIIPOrPAMMbBI U JIJIst
[PUHYMTETLHOTO 3aBePIeHns Beell mporpamMmbl. X MbI ceffdac 1 paccMOTpUM.

Yaire Bcero okKa3bIBaeTCsl HYKEH OIIEPATOP JOCPOYHOTO BBIXOJIA U3 IIOIIIPO-
rpaMMbl, KOTODbIil Ha3biBaeTcs exit. Hampumep, DyHKIUIO BBIYUCIEHUS YUCET
Qubonavyn, MPUBEIEHHYIO Ha CTP. 271, MBI MOYXKEM C HCIIOJIL30BAHUEM OIIEPATOPa
exit mepemnmcarb Tak:

function Fibonacci(n: integer): longint;
var

i: integer;

P, 9, r: longint;

begin
if n <= 0 then
begin
Fibonacci := 0;
exit
end;
q := 0;
r :=1;
for i := 2 to n do
begin
P =9
q =T,
r:=p+tgq
end;
Fibonacci :=r
end;

Ecnmu B mpenpiayiiemM BapuaHTe HAM MPUIILIOCH PA3/JIeIUTh BCE TEJIO (DYHKIINH
Ha JIBe BETKM oreparopa if u HA HPOTSKEHUU BCero Tejia (pyHKIuu 00 3TOM
IIOMHUTD, TO 3/I6Ch MBI CHadaJja 00pabaThbiBaeM «CIEIUAJIbHBINA CIydaiiy, U eCJIn
UMeeT MECTO MMEHHO dTOT CAydvail, TO Mbl (PUKCHPYEM BO3BpPAIaeMOe 3HATECHUE
1 HEMeJJIEHHO 3aBeplliaeM BbInojHeHue. lajgee Mbl 6J1aromo/ydHo 3a0bIBaeM 00
yKe 0OpabOTaHHOM CJIydae; TaKasl TEXHUKA O3BOJIAET He 3aK/II0YaTh OCTAJIHLHOMN
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Ko/ (bakTUIeCKN peasu3yIonuii BCé To, paJiu 4ero Hamucana (pyHKIMsI) B BETKY
else.

Briroma ot ucnosb3oBanus orneparopa exit craHoBuTCs 00jiee OUEBUIHOM C
POCTOM KOJIMYECTBa CIIEIUAJIBHBIX CIy4aeB. IlycTb, K mpuMepy, HaM Hy?>KHO HAIIHA-
caTh IOAMIPOrPAMMY, PEIIAOINIYI0 KBaapaTHoe ypapaerue. KosddurmenTsr ypas-
HEeHHUsI OHA MOJIYYUT Uepe3 IapaMeTphbl; Pe3y/IbTaT, KOTOPBIA Hallla MIpOoIerypa
BEpHET dYepe3 IapaMeTpbl-TiepeMeHHble, Oy/IeT COCTOATh W3 TPEX 3HAYEHUM: JIO-
FquCKOFO(HaﬁﬂeHbIHHmiKOpHH)IIﬂByXZSHaquHﬁ tuna real — 3o OyayT camu
kopuu. Ciry4dail COBIIaIAIONUX KOPHEH MbI BBIIEISITEH HE Oy/IeM, IPOCTO PUCBOMM
OJTHO U TO K€ UHCJI0 ODEnM ITePEMEHHBIM.

CuenyajbHbIX CJIy4aeB TYT JBa. Bo-1mepBbIx, KO3(M@UIMEHT IPU BTOPOM CTe-
[IEHN MOYKET OKa3aThCsA PaBeH HYJIIO, B 9TOM CJIydae ypaBHEHUE He sIBJISIeTCsS KBaJl-
PaTHBIM M pellaThb €ro Kak KBaJlpaTHOE HeJIb341. BO—BTOprX, JUCKPpUMHWHaHT MO-
JKeT 0Ka3aThCsd OTPHUIATENbHBIM. KcIu He IpUMEHSITH OllepaTop JIOCPOYHOIO BbI-
X0/J1a, TPOIeypa OyIeT BBITJISIIETh IPUMEPHO TaK:

procedure quadratic(a, b, c: real;
var ok: boolean; var x1, x2: real);

var
d: real;
begin
if a = 0 then
ok := false
else
begin
d := b*b - 4x*axc;
if d < 0 then
ok := false
else
begin
d := sqrt(d);
x1 := (-b - d) / (2xa);
x2 := (-b + d) / (2%a);
ok := true
end
end
end;

Camoe nHTEpECHOE — COOCTBEHHO DEIIeHNE YPABHEHUs — y HAC OKA3aJI0Ch «3aKO-
[IaHO» Ha TPETUI yPOBEHDb BJIOKEHHOCTH, Ja M B II€JIOM YIIPABJISAIONIAS CTPYKTyPa
Harmeil TporeyPhI BBITVISIIUT JOBOJIBHO cTpaIHo. Vcrnoab3ys onepaTop exit, Mbl
MOYKEM TIePENNCATH €€ HECKOJILKO MHAYe

procedure quadratic(a, b, c: real;

26Yyraresb, 3HAKOMBIHA ¢ KOMIUIEKCHBIMU UYHCJIAMH, MOMKET 3aMETHTh, YTO KOPHH KBaJPal-
HOTO ypaBHEHHUs CYIIECTBYIOT BCETJa; PEIINTh KBaJIpPaTHOEe ypaBHEHNE B KOMIIJIEKCHBIX YHCJIaX
He OY€Hb CJIOYKHO, HO Ceidac Mmepe;i HaMU CTOSIT JAPYTHe IeJIH, TaK 9TO MBI OyIeM pelaThb ero
«TIO-TIIKOJIbHOMY », B JIeICTBUTEJIbHBIX YHC/IaX.
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var ok: boolean; var x1, x2: real);

var
d: real;
begin
if a = 0 then
begin
ok := false;
exit
end;

d := b*b - 4x*axc;
if d < 0 then
begin
ok := false;
exit
end;
d := sqrt(d);
x1 (-b - d) / (2*a);
x2 := (-b + d) / (2%a);
ok true
end;

Ecnmn 9yThb-49yTh CXUTPUTDH, MOYKHO CIEJIATh €IIé KOpOoUe:

procedure quadratic(a, b, c: real;
var ok: boolean; var xl1, x2: real);

var
d: real;
begin
ok := false;
if a = 0 then

exit;
d := bxb - 4x*ax*c;
if d < 0 then

exit;
d := sqrt(d);
x1 = (-b - d) / (2xa);
x2 = (-b + d) / (2*a);
ok := true

end;

OueBHTHO, ITO TEKCT IPOIIE/LyPhI CTAJI HAMHOTO siCHEe, 9UeMY BEChMa, CIIOCOOCTBYeT
COKpAIlleHre JIJINHBL €€ Testa 6 noamopa pada (6b110 15 cTpok, craso 10).

Ha mpakTuke BCTpedaroTCs MOMIPOTPAMMBI C CYNIECTBEHHO OOJIBIINM KOJIM-
YEeCTBOM CIEITNAIBHBIX CIyYaeB — MX MOXKET OKa3aThbCd NAThb, JeCATb, CKOJIBKO
YTOJIHO; IIPH TIOIBITKE HAIMMCATH TaKyIO MOAIIporpaMMy 0e3 exit HaMm IMOIPOCTy He
XBATUT MIUPUHBI 9KPaHA JjIs CTPYKTYPHBIX OTCTYIOB. KpoMe TOoro, oprann3oBbl-
BaTh 0OPabOTKY CHEIMAIbHBIX CIYIaeB C MOMOIIbI0 KOHCTPYKITMH U3 BJIOYKEHHBIX
if’0oB He BIIOJIHE TPABUJIHHO JlaKe HA UIEHHOM ypOBHE: OOIMUil CIydaii, KOTOPBII



288 Szpik [Tackasap 1 HavMaIAa TPOrPAMMUPOBAHUS

OYEBHIHO «IJIABHEE» BCEX OTIEJHBHO PACCMATPUBAEMBIX CIIEIHAJIbLHBIX, OKA3bIBa-
ercst 0OpaboTaH Ie-TO B IJIyOMHE YIPAaBJISIONIEdl CTPYKTYPBI, 9TO OTBJIEKAET OT
HEro BHUMAaHWE U IIPOTUBOPEYNT €r'0 IVIABEHCTBYIOIIEH poJIn.

Jlocpo4YHO 3aBEpPIIUTH MOYKHO M BCIO IIPOTPAMMY IIEJIMKOM; 9TO JEJAETC Olle-
paropoM halt. DTOT omeparop MOXKHO IIPUMEHATDH B JI0OOM MECTe IIPOrPaMMbI, B
TOM YHCJIE B JIIOOOH U3 IOAIIPOrPAMM, HO JI€JIaTh 3TO CTOUT C U3BECTHOI OCTOPOK-
HocThio. Hampumep, HaunHaOIIAE TPOrPAMMUCTBL OYEHD JIIOOAT «00padaThBaTh»
JiIoObIe OIMUOOYHbBIE CUTYAIINH, BBIJAaBas cOObIeHne o0 OIndKe 1 HEMEJICHHO 3a-
BepIas IPorpaMMy; IYTOObI IOHSTh, IIOYEMY TakK JeJaTh HE CJIEIyeT, J0CTATOYHO
[IPEJICTABUTE cebe PEIAKTOP TEKCTOB, KOTOPDI TAKUM BOT PaJUKaJILHBIM 00pa3oM

OyzieT pearupoBaTh Ha JIFOOOE HEMPaBUIbHOE HAXKATHEe KJIABUIIL.

Bepcusa onepatopa halt, BkitouénHasi B Free Pascal, umeer gge copmebl: 0bbiuHyt0,
Korfa B nMporpamMme MpocTo nuweTcst cioBo halt, n napameTpuyeckyro — B 3TOM Ciy4dae
nocne cnoea halt B ckobKax yKa3blBaeTCs LENOYUCIEHHOE BbIPaXXeHWE, TO €CTb MULLIETCS
4yTo-TO Bpoge halt(1l). lNapameTp onepaTtopa halt, ecnn OH yka3aH, 3afaéT ANsa Halueli
nporpamMmmbl Kog 3aBepLUEHUs] MPOLecca, HTO NO3BOMSET COODWUTL OonepaLuoHHOi cu-
cTemMe, yCnewHo au, No HaleMy MHeHuto, oTpaboTana Hawa nporpamma. Kog O osHauvaer
yCMeLlHoe 3aBeplLUeHne, Kogbl 1, 2 1 T. . ONepaLMoOHHasi CUCTEMa pPacCMaTPUBAET Kak Mpu-
3Hak owmnbkn. B kauvecTBe koAa 3aBeplUeHMsi TEOPETUHECKM MOXXHO MCMOJb30BaThb Jtoboe
yuncno ot 0 go 255 (opHobaiiToBoe Be33HaKOBOE), HO OObIYHO GonbluMe Yucia B 3TON posn
HE NCMONb3YIOT — B DOMBLUIMHCTBE C/IyHaeB KOZ 3aBeplueHus He npesbiwaeT 10.

Onepatop halt 6e3 napameTpoB skBuMBaseHTeH onepaTopy halt(0), To ecTb coOTBET-
CTBYeT YCMELIHOMY 3aBEpPLUEHNIO.

Haxkomnerr, qacTo ObIBatoT moJe3HbI npumeie B [lackanb u3 s3pika Cu ore-
paropsl 3aBepiienusi nukiaa (break) m oryebHON ero ureparnuu (continue).
Ha mpocreix 3amadyax, KaKue Mbl PACCMATPUBAJM JIO CUX IIOP, IPOHJLIIOCTPHU-
POBATh 9TU OIEPATOPHI He IOJIyIaeTCsl, OHU TaM He HYKHBI; HO YK€ OUeHb CKOPO
MBI CTOJIKHEMCsI ¢ Gojiee CIIOXKHBIMU 3aJadaMy, B KOTOPBHIX break m continue
[TO3BOJIAT OIYTHUMO YIIPOCTHTEH TEKCT IPOIPAMMEI.

2.4.3. Be3ycysioBHBIE TIEPEXO/IBI

Onepamop 6e3ycaosHoz2o0 nepexroda goto MO3BOJICT B JTIOO0H MOMEHT
repefaTh yIpaBjeHue B JIPYTYIO TOYKY IIPOrPaMMbl WJIH, €CJIU yTOJIHO, IIPO-
JIOJKUTH BBITTOJIHEHUE TPOTPAMMBI ¢ Apyroro eé mecta. OmepaTtopbl, Ha KO-
TOpble OyJIyT nejiaTbcsd Oe3yCJIOBHBIE II€PEXOJIbI, IIOMEYaloTCs TaK Ha3bIBae-
MBIMA MEMKAMU, B POJU KOTOPBIX MOI'YT BBICTYIATh OOBIYHBIE WJICHTU(MU-
KaTOPbI, a Tak)Ke YUCJa-HOMepa; II0CjIe/iHee KOMIIMJISITOD II0/JIep:KUBAET pa-
JU COBMECTUMOCTH cO crapbiMu juajiektamu [lackassa. [lockombKy mporpam-
My C MeTKaMU-UJIeHTU(DUKATOPAME YUTATH 3aBEJIOMO IIPOIIE, YeM IIPOrPAMMY C
MeTKaMHU-HOMEpPaMU, B HAIIle BPeMsi HOMEPa B KAUeCTBE METOK OOBIMHO HE MCIIOJIb-
3YIOTCS.

MeTku [OJKHBI OBITH TEPEYUC/ICHBI B Pa3/e/ie OIMUCAHUN C MTOMOIIBIO KJTIO9e-
BOro cjioBa label, (hopMUDYIOIIEro pasden onUCAHUL MEMOK; CAMI METKHU IIepe-
YUCJISIOTCH 9epe3 3alsTyI0, B KOHIIE CTABUTCS TOYKA C 3allsiTON, HAIPUMED:
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label
Quit, AllDone, SecondStage;

OO6BIYTHO OnUCaHIe METOK BCTABJISIIOT HEITOCPEJCTBEHHO Mepes] CJIOBOM begin min
mepeJi pa3fiesioM ommcanus nepeMeHHLIX. Hamo ormeruts, uro Ilackams 3ampe-
IMAeT «IEPEeNPbITUBaThy U3 OJHON MOJIIIPOrPaMMBI B JIDYTVIO, «3allpbITUBaTh» B
IIOJIIIPOrPAMMYy U3 OCHOBHOH IPOrPaMMBbI M «BBIIPBITMBATh» B OCHOBHYIO IIPO-
rpamMMy #U3 HOJIIPOrPAMM, TAK UTO JIeJIATh METKHU <«IJIODAJILHBIMU» HET HUKAKOTO
cMbicsia. MeTku, mcrojb3yeMble BHYTPU IMOIIIPOIPAMMBI, CJIEIYET ONUCHLIBATEL B
pasjiesie OMUCAHUN 9TON MOMIPOrPAMMbI, & METKH, MOTPEOOBABIIIECS B TJIABHOM
qaCTUA TPOrpaMMbl — HETIOCPEICTBEHHO II€Pe]T €€ HaIaJIOM.

Y100BI TIOMETUTH OIEPATOD METKOMW, 3Ty METKY 3alMCHIBAIOT Iepej] TEKCTOM
oleparTopa, OTJiesisdd OT Hero JBoeTo4dueM, HallpUMep, TaK:

writeln(’We are before the point’);
point:
writeln(’And now we are at the point’);

HGPGXOIL Ha TaKyIO METKY JieJIa€TCd COBCEM IIPOCTO:
goto point;

B siureparype 9acTo MOXKHO BCTPETUTH YTBEPAKJICHUE O TOM, 9TO OIIEpaTop goto
SIKOOBI «HEJIb3sI UCII0JIB30BATh», [IOTOMY UTO OH 3aIlyTHIBAET IIporpaMmy. B 601b-
NIMHCTBE CJIy9aeB TO JIEHCTBUTE/ILHO TaK, HO CYIIECTBYIOT JiBe (HE OJIHA, HE TPH,
a UMEHHO JIBE) CUTYaIlll, B KOTOPBIX IIPUMEHEHUE goto He TOJIBKO JOMYCTHMO, HO
U KeJIaTeJIbHO.

[lepBast u3 AByX cuTyalnii OYEHb MMPOCTAsi: BBIXO/[ U3 MHOTOKPATHO BJIOXKEH-
HBIX YIPABIAIONINX KOHCTPYKIWi, Hampumep THkaoB. C BBIXOIOM U3 00H020
[UKJIA, CIIPABATCST CHEIUABHO MPeTHA3HAYEHHBIE JJIsi 9TOT0 OllepaTophbl break u
continue, HO YTO JI€JIATD, €CJIU «BBIIPBITHYThH» HY2KHO, CKaYKeM, U3 TPEX IUKJIOB,
BJIO’KEHHBIX JpyT B Jpyra? Komewno, obofituch 6e3 goto, CTPOro roBopsi, MOXK-
HO U 3JIeCh: B yCJIOBUSI ITUKJIOB BCTABUTH ITPOBEPKH KAKOT'O-HUOYIb CIIEINAIBHOTO
dutakka, B CAMOM BHYTPEHHEM ITUKJIE 3TOT (PJIaKOK B3BECTH U C/lejiaTh break;,
U TOTJIa BCe IUKJIBI 3aBepiiarcs. OTMeTuM, 9To B OOJIBITUHCTBE CJIyUIaeB (JIarkok
HPUJETCS TPOBEPATH HE TOJBKO B YCJIOBUSX IMKJIOB, HO M HEKOTOPBIE YaCTH TeJl
9TUX UKJIOB 00paMIATh 1f’aMu, MPOBEPAIOIIUMU BCE TOT 2Ke (hJIaKOK. BbL1o Ob
10 MEHBINIENl Mepe CTPAHHO YTBEPKIAThH, UYTO BCE ITU HAIDOMOXKICHUS OKAXKYTCsI
6oJtee SICHBIMM, HEXKEJU OJWH OIepaTop goto (KOHEYHO, MPH YCJIOBHUU, UTO MM
METKH BBIODAHO YJIAYHO U COOTBETCTBYET CUTYAINM, B KOTOPOIl Ha HEE Je/IaeTcs
epexo/).

Bropyto curyaruio onucarh HECKOJIBKO CJIOXKHEE, IIOCKOJbKY MbI IIOKa eIlé He
paccMmarpuBasin Hu (baiijibl, HU JUHAMUYIECKYIO TaMsTh. TeM He MeHee, OIpooyii-
Te HPeJCTaBUTh cebe, YTO BBl IUINETe IOIIPOrPAMMYy, KOTOPas B HadaJe CBOeil
paboThl Ha BpeMs 3abupaer cebe HEKUil pecypc, KOTOPLIN TOXKHA TIOTOM OT/IaTh
obparno. Takasi cxema pabOTBI BCTpEUYAETCH JOCTATOYHO HYACTO; IMO-AHTJIUMHCKU
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BBICBOOOXKJIEHIE 3aXBAYEHHBIX PECYPCOB Iepe] OKOHYaHNEeM PaOOThI Ha3bIBACTCS
cleanup, 910 MOXKeET OBITH MPUOJIM3UTETHHO IEPEBEIEHO CJI0BOM ovucmka. Heob-
XOJIMMOCTD ITPOU3BECTH OYUCTKY IePeJ] BBIXOJIOM U3 TIOJIITPOTPAMMBI HE TIPEJICTAB-
JIsieT HUKAKUX [IPO0JIeM, €CIu TOUKA BBIXOJIAa Yy HAC OJHA; IPODJIEMBl HAUMHAIOTCS,
ecu T7ie-HUOY/Ib B CepeJinHe TEKCTa MOJIIPOTPAMMbI BOZHIKAET HOTPEOHOCTH JI0-
CPOYHOTO €€ 3aBepIieHns ¢ momomipio exit. IlonbiTka oboitTnck 6€3 goto mpuse-
JET K TOMY, YTO Be3Jle HEIIOCPEJICTBEHHO IIepe/]l 3aBepllleHreM, T.e. Iepe exit u
mepe;i KOHIIOM TeJia, IOIPOrPpaMMbl IPUIETC IPOLyOIMpoBaTh KO, BCEX Olepa-
Ui, TPOBOALAIUX OUUCTKY. lybsimpoBaHue Koma J10 J00pa OOBIYHO HE JTOBOJIUT:
€CJIU MBI Tellepb U3MEHNM HA4YaJI0 [TO/IIPOrPAMMbI, J00aBUB Wik yOpaB oreparun
110 3aXBaTy Pecypca, BeJIUKA BEPOSTHOCTb, UYTO U3 MOJIYUUBIIUXCI HECKOALKUL
OJIMHAKOBBIX (DPArMEHTOB, BBITOJTHSIONINX OYUCTKY, Mbl UCIIPABUM TOJBKO HEKO-
TOpBIE, & IIPo ocTajbHbie 3a0yaeM. [losTomy B Takoit cuTyaruu 0OBIYHO OCTYIIA-
0T MHaYe: IepeJ] olepaluaMi OYUCTKU, HAXOIAIMMUCH B KOHITE TIOJIITPOIPDAMMBI,
CTaBAT METKY (KakK IPaBUJIO, €6 Ha3bIBAIOT quit mim cleanup), a BMeCTO exit
JeJialoT goto Ha 3Ty METKY.

Cremyer 00paTuTh BHUMAHUE, 9TO B 000UX CJydasiX MEPexO]l JIeJIaeTCs «BHU3Y
110 KOJLY, T. €. BIIEPEJL [0 [IOCJIeI0BATEIbHOCTU BBILIOJIHEHNsI (METKA CTOUT B TEKCTE
IpOrpaMMbl HUYKE OllepaTopa goto) U «HAPYXKY» U3 yIPABJISIONUX KOHCTPYK-
nwmit. Ecin y Bac BO3HUKIIO KeJlaHUe ClesiaTh goto Ha3ad — 9TO 03HAYAET, UTO
BBI CO3/IaéTe IUKJI, a JIjIsl IUKJ/IOB €CTh CIIeNNaJIbHBIC OIIePATOPSI; OIPoOyiiTe nuc-
oJib30BaTh while mim repeat/until. Ecim ke BaM 3aX0Te/IOCh <«BIPBITHYTH
BHYTPb YIIPaBJSIONIE!l KOHCTPYKIMH, TO, CJIEJOBATEHHO, Y BaC 9TO-TO IOILJIO CO-
BCEM He TaK, KaK HaJI0, 1 HY?KHO CPOYHO HOHATH TPUINHBI BOBHUKHOBEHUS TAKUX
CTPAHHBIX JKeJaHWi; oTMeTnM, ITO [lackasb TaKoro IpoCTO He TO3BOJIUT.

2.4.4. O pa3zbueHnu nNporpaMmMbl Ha IOJIIPOTPaMMbI

Kak MBI y2ke yImoMuHAJN IPU 00CY?KIEHUN TOIPOrpaMM, I'PaMOTHOe pa30u-
eHre IporpaMMbl Ha 000COOJIEHHBIE YACTU I03BOJIsIeT 3P (MEKTUBHO GOPOTHCsI CO
CJIOZKHOCTBIO €€ BOCIPHUSATHSI; ITO MPOrPAMMUCTCKAN BAPUAHT IPUHIIUIIA «Pa3e-
JIAR U BJIACTBY».

Hauunnaromue nporpaMMucTsl (OOBIYHO IMKOJBHUKU WJIH CTYJICHTBI MJIAJIIIX
KyPCOB) 4acTO JIEJIAIOT CEPhE3HYI0 CTPATErNIeCcKYIO OMHUOKY: mpeHebperas MOJI-
[IporpaMMaMH, IBITAIOTCS Peain30BaTh BCIO 3aJa4y B BUJE OJHONM GOJIBIION riias-
noit wactu. Korma pasmep Tako#l mporpamMMmbl IepeBajnBaeT 3a KaKyo-HHUOYIIb
COTHIO CTPOK, HaBUTAIUsI 10 KOy PE3KO 3ATPYIHSIETCS; ITOIMPOCTY TOBOPSI, IPH
pabore ¢ Takoil mporpamMMoil (Hampumep, Ipu HEOOXOAUMOCTU YTO-TO B HEll uc-
IPaBHUTH) OOJIbIIE BPEMEHH TPATUTCS HA IOUCK HYXKHOTO (bparMeHTa, HEyKesn
Ha caMu KCIpaBjeHusi. 1o »Ke camMoe IIPOMCXOIUT, €CJIN IIO3BOJIATH CYIIECTBEHHO
«pacIyXHyTb» He IVIABHON IporpamMme, a Jo00H U3 MOAIPOrpaMM.

B umeane kaxmgas obocobsieHHas YacTb IPOTPAMMBI, OyIb TO MOMIIPOTPaM-
Ma WM IJIaBHAS [IPOrpaMMa, J0JI2KHA ObITh HACTOJIBLKO KOPOTKOM, 9TOOBI OIHOIO
Oeryioro B3MUIA/Ia HA HEE OBLIO JOCTATOYHO JJIsT MMOHUMAaHUs €€ oDIeil CTPYKTY-
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pbl. OIBIT MOKA3bIBAET, YTO HACAJIbHAsI IIOAIPOIPAMMa HE JIOJI?KHA IIPEBLIIIAThH
25 CTpPOK, XOTd 9TOT JIUMUT, BOOOIIE TOBOPsi, He BIIOJIHE KEcTKMil. Ecin B Barmei
IIoJIrporpaMme Hy}KHO PacCMOTPETHb MHOT'O PAa3HbIX BOSMO?KHbBIX BapHaHTOB 1 ,zgeﬁ—
CTBOBATH B COOTBETCTBHH C TAKUM BBIOOPOM, BIIOJIHE JIOIYCTUMO 9yTh IPEBBICUTD
VKa3aHHBIA pa3Mep: mojmnporpamMa B 50 CTpOK B TaKO CHUTyallud KPUMHUHAJIOM
He CUUTAETCsI, XOTd U He IPUBETCTBYETCH; C APYTOil CTOPOHBI, €CJIN ITOAIIPOrPaMMa,
nogbupaercs K gume B 60, a To u 70 ¢cTpok, TO e€ ciieayeT HeMeJIEHHO, HE OCTaB-
JIsIst 9TOrO Ha aOCTPAKTHOE «IIOTOM», pas3buTh Ha moa3ajaqdu. FKciam 2Ke moampo-
rpaMMa repeBaJinia 3a COTHIO CTPOK, BAM CTOUT IEPEOCMBICJUTD CBOE OTHOIIIEHUE
K 0(DOPMJIEHHIO KOJIA, TOCKOJIbKY IPU IPABUJIBHOM IOIXOe TAKOTO HUKOTIA HE
ITPOU3OMIIET.

Yucno 25 BO3HWMKIO 34eCb He CAyyailHO. [ pajuumMOHHbIE  pa3mMep  3KpaHa
andaeutHo-uMdpoBoro TepmuHana coctasasieT 25x80 wunm 24x80 (24 wanm 25 cTpok
no 80 3HaKOMECT B CTPOKE), 1 CHUTAETCS!, YTO NOLANPOrpaMMa LOJKHA LENNKOM YMELLATLCS
Ha Takoli 3KpaH, 4Tobbl Afst €€ aHanuW3a He NpUXoAMIOCh NpuberaTb K CKPOJUIMHTY.
BronHe BO3MOXHO, 4TO /AMYHO Bbl npeanoquTaete paboTaTe C pesakTopamu TEKCTOB,
NCNONB3YIOWMMU TPacbUYeCKUli PeXXUM, N Ha BaleM SKpaHe yMeLaeTcs ropasgo bonblue,
yem 25 CTpOK; 3TO, Ha CaMOM AeJfie, HUKaK He MeHsIeT CUTyaLuto, MOTOMY YTO, BO-NEPBbLIX,
BOCNPUHNMATb TEKCT CYLUEeCTBEHHO [LJINHHEE 25 CTPOK TsXKENO, AaXKe eCan ero ynanocb
NOMECTUTb Ha 3KpPaH; BO-BTOPbIX, MHOMMe nporpaMMuncTbl npwu pa60Te B rpacbl/l‘-IECKOM
peXuMe NPeAnoHMTatOT KPYMHbIE WPNUEThI, TaK H4TO Ha Mx 3KpaH bonblue 25 cTpok BCE-Takm
He BJ1E3ET.

K Bompocy onTuMaabHOTO pazMepa MOAMPOrPAMMBI MOXKHO TTOIOWTH U C JIPY-
roit croponsl. Karkjast moanporpaMma JIOJI>KHA PeInaTh POBHO OJIHY 33a/1a-
9y, TPUIEM BBI JOJKHBL JTsT ce0st chOPMYTUPOBATE, KAKYIO KOHKPETHO 3a/1a9y
Oyzer peraTh 9Ta moAmporpamMma. Eciam sra 3amada TOCTATOYMHO CJIOXKHA, GTO-
Obl U3 HE€ MOXKHO OBIJIO BBIJIEIUTH MOI33aJa4UU, TO UX HYMNCHO BBIJIECJUTH — 3TO
TTOBBIMIAET SICHOCTH MTPOTPAMMBL.

OTMeTHM, YTO TPABUIO «OJHA MOIPOrPaAMMa — OJHA 33/1a1a» IIOMOYKET BaM
TaKzKe W TpH BBIOOpE TapaMeTpoB JjIs MOANpOrpaMMbl. Haunnaromme mporpam-
MHUCTBI YaCTO JEJA0T XapaKTEPHYIO OIMHMOKY, CHAOXKas MOMIPOrPAMMY TAKIME
rmapaMeTpaMu, CMBICJ KOTOPBIX HEBO3MOXKHO OObSICHUTb 6€3 00bsiCHEHUS MPUH-
muna paboThl BBI3BIBAIOIIEH TOAIPOrpaMMBbl. Takoi CTHIb HUKYAA HE TOIUTCH.
OTBerT Ha BONPOC «YTO JI€JIAeT 3TA HNOANPOrpaMMay JOJ2KEH COCTOSITh
U3 OAHOI (pa3bl, U U3 1ol (Hpasbl JOKHO OBITH XOTdA ObI B IEPBOM IIPHU-
OJIMYKEHUN TTOHSITHO, KAKOBa, CEMAHTHKA BCEX MMapaMeTPOB HOAIPOrPAMMBI. DTOT
IIPUHIIAIL TAK U HA3BIBACTCS NPABUAOM 00HOU PHpa3wvt.

Konb ckopo pedn 3aliiia o mapamMeTpax, oTMeTnM erré oant MmoMeHT. Iloampo-
rpaMMy, UMEIIy0 He 0oJjiee ISITU MapaMeTpPOB, UCMOJb30BaTh JIETKO;
MOAMPOrpaMMy C IIECThIO MTapaMeTpaMHu WMCIOJb30BATh HECKOJBKO 3a-
TPYAHUTEJIBHO; IMOAIIPOTrPAMMBI C CEMbIO 1 DOJiee MapaMeTpaMu yCJIOXK-
HSAIOT, 2 He 00Jier4aoT pabdoTy € KOJOM. DTO OOYCJOBIEHO OCOOEHHOCTSIMU
YeJIOBEYECKOTO MO3ra. YJIEPXKaTh B HMAMSATHU IOCJIEI0BATEILHOCTh U3 IISATH 00b-
€KTOB HaM JOCTATOYHO MPOCTO, TOCIEIOBATEIBHOCT U3 MIECTH 0O0BEKTOB MOXKET
y/IEepKATh B AMATH HE KaXK/IbIil, HY & ecJii 00beKTOB CeMb UJIN OOJIbIE, TO yIep-
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JKATh UX B HMAMSITH €JMHON KAPTUHKOW IOIMPOCTY HEBO3MOYKHO, MPUXOIUTCS CO-
OTBETCTBYIOILYIO ITOCJIE/IOBATEILHOCTD 3a3Y0pusamov, a IMOTOM TPATUTH BPEMS U
CIJIBI HA TO, YTOOLI BCIIOMHUTDH 3a3yopentoe. [loka Bala mogmporpaMma uMeeT
He OOJIBbIlIE TSTU TAPAMETPOB, Bbl, KAK IIPABUJIO, JIETKO YVIAEPXKUTE B HAMSATH UX
CeMaHTHUKY (€C/IM 9TO He TaK — CKOPee BCero, MOAIPOorpaMMa HeyIauHO CIPOEKTU-
POBaHAa), TaK YTO CJIEJIATh BbI30B TAKON MOJIPOrPAMMBI OKAXKETCsI JIJIsl BAC JIEIKO.
Eciin 2xe napameTpos 6oJibilie, TO HATMCAHUE KAaXK/IOTO BBI30BA ITOH MOJITPOTrpaM-
MBI IIPEBPATUTCSI B MYUHUTEbHOE U He BCErJ[a YCIEITHOE KOBBIPSTHIE B TAMSITH HJIH,
qT0 0O0JIee BEpOSTHO, B TEKCTE MPOTPAMMBI; TAKUE BEIM HEU30€KHO OTBJIEKAIOT
[IPOrPAMMHUCTa OT TEKYIIEN 3a/1a4u, 3aCTaB/Isisi BCIOMUHATD HECYIIECTBEHHDIE Jie-
TaJu KOJla, HAIIMCAHHOI'O paHee.

MorkHO Ha3BaTh €I OIHO IMIIUPUIECKOE MTPABUJIO, TIOMOTAIONIEE I'PAMOTHO
paz3buTh 3amady Ha moazagadu. Kakmast BbIIe/eHHAs MMOA33/a4a JT0KHA OBITh
Takoil, YTOObI IIpu paboTe HaJ| BBI3BIBAIOIIEH MOAIIPOrPAMMON MOXKHO OBLJIO HE
IIOMHUTD JIETAJIN PEAJM3AIIH BbI3IBAEMO, 1 HA00OPOT, IIPHU PabOTe HaJI BHI3bIBA-
eMOlf — HUKAK He YUYUTBIBATH JeTaJIU PeaJu3aliini Bbi3biBatomeii. Kcau 3To mpasu-
JIO HE BBINOJIHAETCS, 9TeHNe KOJla C pa3dueHneM Ha [OMIPOIPAMMbBI MOXKET CTATh
OoJiee TPYIHBIM, U€M 10 TAKOTO pa3bmeHus — BeIb IIPU aHAJIM3E KOIa IIPUIAETCS
IIOCTOSIHHO <«IIPBITaTh» MEXKJy TeJIaAMHU JIBYX MOAIporpaMm. UTobObl 3TOr0 nsbe-
2KaTh, TEKCT BBI3BIBAEMOII HOIIIPOTPAMMBI CJIE/LYET CAEIATH IMOHATHBIM YeJI0BEKY,
HUKOT/Ia HEe BHUJEBIIEMY TEKCTa BLI3bIBAIONIEH MOAIIpPOrpaMMbl, u Haobopot. Ec-
JIU ABE B3aUMO/IeiiCTBYIOIINE MO/ IITPOrPAaMMbI HEBO3MOXKHO NOHSATH APYT
0e3 spyra, To Takoe pa3bueHHe HA MOANPOTPaMMbI O€CHOJIE3HO U J1aXKe
MOXKET OKA3aTbCsl BPETHBIM.

2.5. CuUMBOJIBI 1 UX KO/JIbI; TEKCTOBbIC JaHHbIE

Kax mbr yzke 3HaeM u3 §1.4.5, TeKCTBI B KOMIIBIOTEDE [IPEICTABISIOTCH B BUJE
MOCTIEIOBATEILHOCTEH THCENT, KayKI0€ N3 KOTOPBIX COOTBETCTBYET OJTHOMY CHMBO-
JIy TEKCTa, IPUIEM OJIUH U TOT K€ CUMBOJI BCEIJIa IIPEJICTABJISIETCS OJJHUM H TE€M
7K€ 9HCJIOM; 9TO YHCJIO HA3bIBAETCS KOOOM CUMBONG.

B »710i#t raBe Mbl OyeM pacCMaTpPUBATH HECKOIBKO YIIPOIIEHHYIO CUTYAIHIO:
CUUTATDb, YTO JIJIs XPaHEeHUs KOJa OJHOI0 CHMBOJIA JOCTATOYHO OJHOro OaiiTa.
B Takyto kaptuny Brosme yraagbsiBaetcsa koaupoBka ASCII u eé muorouncien-
Hble BocbMubOHUTHBbIE pacimpenus (cM.§1.4.5); 6ojiee TOro, MHOIHE MPOrPAMMBI,
HaIMCAHHBIE B PACYETe Ha OJIHOOANTOBBIE KOJIBI CHMBOJIOB, OY/IyT BIIOJIHE YCIIEII-
no paborath ¢ UTF-8. Uro kacaeTcss «CoBceM KOPPEKTHOIt» pPabOThI ¢ MHOTO-
0afTOBBIMH CHUMBOJIAMH, TO 9TO T€MA JJI OTJEJIHHOI'O PA3roBopa, NPUYEM TeMa
JIOCTATOYHO CJIOXKHAST; TIOAPOOHOE MCCIEMOBAHNE 9TOTO BOTIPOCA OTBJIEKIO OB HAC
oT GoJjiee HACYIIHBIX 3aJ1a4, [IOITOMY MbI OCTABUM 3TH MPOOJIEMDLI 33 DAMKAMU
Halreil KHATruY.
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/.0 .1 .2 .3 .4 5 .6 .7 .8 .9 .A .B .C .D .E .F

0.|NUL SOH STX ETX EOT ENQ ACK BEL BS HT LF VT FF CR SO SI
1.|DLE DC1 DC2 DC3 DC4 NAK SYN ETB CAN EM SUB ESC FS GS RS US
2.|SpPC ! " # $ hoo& ’ ( ) * + s - . /
3./ 0 1 2 3 4 5 6 7 8 9 : ;< o= > 7
4.1 @ A B C D E F G H I J K L M N 0
5.1 P Q R S T U v W X Y Z [ \ ] - -
6.] ¢ a b ¢ d e £ g h i j k¥ 1 m =n o
7.1 p 9 r s t u v w x y z A | } ~ DEL

Puc. 2.3. lllectnaanarepuunnie kojabl ASCII

2.5.1. CpexacrBa pabotsl ¢ cumBosiamu B Ilackase

Kak Mmbl y2ke 3HaeM, j1j15 xpaHeHus: cuMBoJioB B [lackasie ripegycMoTpeH crieru-
aJIbHBII THUII, KOTOPBII Ha3bIBaeTcs: char. Shauerusmu BbIPAXKEHUN 3TOrO TUIIA
SIBJISIFOTCsI OJIMHOYHBIE CHMBOJIBI, Takue Kak ’a’, ’7’, ’G’, 1’ 7 ’ (mpobeu),
a Tak>Ke CNeyuasdbHble CUMB0ALL, TaKue, HAIPUMEpP, KaK IEePEeBOJ CTPOKHU, Tady-
gsmug u T. 1. O6CyK7Iast B TEpBOit 9acTW HAIMEl KHUTH KOMITBIOTEPHOE TIPE/I-
CTaBJICHNE TEKCTOBOI MHMOPMAINU, MBI YK€ OTMEYAJIM, YTO KOHKPETHBII HADOP
JOCTYHHBIX CHMBOJIOB 3aBHUCHUT OT HCIIOJIB3yeMOIl KOAUPOBKH, HO MOXKHO TOYHO
cKazarh, 9T0 cumeoav, mabauuyv, ASCII npucymcemeyrom ecezda u sezde. Camy
rabsniy ASCII (¢ ykazaHueMm KoJIOB CUMBOJIOB B JIECSITUYHO CHCTEME) MbI IPHBO-
guan Ha puc. 1.14, crp. 200. g ynobera Ha puc. 2.3 MbI IPUBEJIN TY Ke TabIUILy
C TEeCTHAIIATEPUYHBIMA KOJAMU; COYETAHUAMU U3 JIByX W TPEX 3aryIaBHBIX Jia-
TUHCKUX OYKB 0003HAUEHBI CIeIHaJIbHbIE (YIPABJISIONIHE) CHUMBOJIbBI; TPOOET ISt
HaIATHOCTH 0Dbo3HadeH «SPC». I3 Bcero MHOrooOpasusi STUX «XUTPBIX» CAMBO-
JIOB, KOTOpbIE Ha CaMOM /iejle HEe COBCEM CHMBOJIbI, HAC MOI'YT 3aMHTEPECOBAaTH
passe 4To NUL («CcHMBOJI» ¢ KOJOM O, IIpU BBIJade HA [EYaTh HA SKPaHe HIIEro
HE MEHSIETCsI; JaCTO UCIOIb3yeTCs B KAUeCTBE OUPAHUYUTE]IsI CTPOKOBOro Oyde-
pa); BEL (bell, ko 7, npu Bbljade Ha I€4aTh Ha SKPaHE HUYEr0 HE MEHSIeTCs,
HO II0 UJiee JOJI2KEH IIPO3ByYaTh KOPOTKUHI 3BYKOBOU CUT'HAJI; HA TejleTailiax 3Be-
HeJl 3BOHOK); BS (backspace, kop 8, pu BbIJave Ha IeYATh [EPEMEIIAET KyPCop
Ha OfHYy mo3unuio 6.4e60), HT (horizontal tabulation, Tabynsnms, Koa 9; mepeme-
AeT KypPCOp BIIPABO B OJIMKAMIIYIO MO3UIUIO, KPATHYIO BOCBMH HJIU JPYTOMY
YHCJTy, YCTAHOBJIEHHOMY B HAcTpoiikax Tepmunasa), LF (linefeed, yxe sHaKOMBIi
HAM [epeBoJ cTPoKH ¢ KojoM 10), CR (carriage return, Bo3BpaT KapeTku, Koi 13,
KYyPCOD IepeMeIaercss B Hadaso Tekyiel crpokn) u ESC (escape, npu BbIBOjIE HA
revarhb OOBIYHO 0003HAYAET HAYAJIO YIIPABJISIONIEH KOIOBOI II0C/IeJ0BAaTEILHOCTH,
HaIpUMep, JJIsl IePeMEIeHNs] KypCopa B 3a/IaHHYTO MO3UIHIO).

HekoTopbie u3 ypaBsiommuxX CUMBOJIOB MOT'YT OBITH IOJIy9Y€HbBI ITPOTPAMMOIL
Opy BBOJIE TEKCTa € KJaBumarypbl: 970 LF (mpm maxkarmum kiasumu Enter), HT
(kmaBuma Tab), BS u DEL (coorBercrBenHo kiasuinu Backspace u Delete), ESC
(kmaBuma Escape); Kpome TOro, «CHMBOJIBI» € YIPABJISIIONMMI KOJAMU DU Pa-
6ore ¢ TepMuUHAIOM (KaK HACTOSIINM, TAK M SMYJIAPYEMbBIM IIPOIDAMMHO) MOYKHO
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BBECTH, HayKaB KoMbuHaimio Kiasuil ¢ Ctrl: Ctrl-@ (0), Ctrl-A (1), Ctrl-B (2),
..., Ctrl-Z (26), Ctrl-[ (27), Ctrl-\ (28), Ctrl-] (29)., Ctrl-~ (30), Ctrl-_ (31),
HO MHOTHE€ U3 9THX KOJIOB JpaiiBep TepMuHAJa 00pabaThbiBaeT cam, TakK 4TO pa-
borarorias B TepMUHAJE [IpOrpaMMa uX He BujauT. Hampumep, eciin Bbl HaXKMETE
Ctrl-C, npaliBep TepMHHAaJa HE OTJACT BaIlleli IIporpaMMe CHMBOJ C KOJIOM 3;
BMECTO 3TOT'0 OH OTIIPABUT IIpOrpaMMe CIENUAJbHBIN cUu2Ha.A, KOTOPbIA €€ I0-
npocty yobéT (MbI 06cy K asm 91oT 3hdekT Bo BBOAHON YacTu, cM. crp. 96). [Tpu
HEeOOXOIUMOCTH JIpaiiBep TepMHUHAJA MOXKET ObITh IEPEHACTPOEH, U 9TO MOXKET, B
TOM YHCJIE, CACTIATDH Ballla TPOrpaMMa; B YACTHOCTHU, IYTh MO32Ke MBI CTOJTKHEMCSI
¢ IIporpaMMaMiu, KOTOPbIE OTKa3bIBAIOTCH «yOMBaTHCs» 1pu HaxKaTuu Ctrl-C.

B nporpamme na ITackasie cuMBOJIBI, KaK MBI y2Ke 3Hae€M, 0003HAYMAIOTCS C T10-
MOIIIBIO AI0CTPOodOB: JI060iT2" CHMBOI, 3aK/TIOUEHHBIH B anmocTpodbl, 0603HaYAET
caMm cebst. Kpome 310ro, MOXKHO 3a/1aTh CHMBOJI € [OMOIIBIO €ro KoJia (B JecsTud-
HOIl cucreme): HampuMep, #10 03HAYAET CUMBOJI IIEPEBOJIA CTPOKHU, a #55 — 310
abCOTIOTHO TO Ke camoe, 9To *7° (KaK BHUIHO M3 TabJIHIbI, KOJ CHMBOJIA CEMEPKN
cocrasjisier 3716, TO ecTh 5519). st 3aaHus crienuabHbIX CUMBOJIOB € KOJIAMUI
oT 1 mo 26 MOXKHO TaKXKe BOCIIOJIb30BATHCS TaK HA3LIBAEMON «KapeTOYHON» HO-
Tanueii: ~A 03HaYaeT CUMBOJI ¢ KOZOM 1 (T.e. To e camoe, 4To u #1), "B — TO
Ke, 4TO U #2, 1 Tak jgaJjiee; BMeCTO #26 MOXKHO HaIlUCATh ~Z.

K npumepy, kak 3T0 HaAM yKe XOPOIIO M3BECTHO, OllepaTop writeln, mHare-
JaTaB BCe CBOU apryMEHTBI, B KOHIIE BBIIAET CUMBOA NEPES0Ad CMpPoku, ITO KaK
pa3 U IPUBOIUT K IEPEMEITEHNIO Kypcopa Ha CIeayIoNnTyio cTpoky. IIpu sTom Hu-
KTO HE MEIaeT HAM BbIJIATH CUMBOJI [I€PEBOJIa CTPOKHU 0e3 mocpecTBa writeln;
B YACTHOCTHU, BMECTO XOPOITIO 3HAKOMOI'O HaM

writeln(’Hello, world!?’)
MBI MOTJIH ObI HAIIMCATH

write(’Hello, world!’, #10)
AN

write(’Hello, world!’, ~J)

(B 06ouxX 9THX CIydasx CHAYAJA BBIJAETCS CTPOKA, & MOTOM OTIEIHHO CHMBOJI
[epeBosia CTPOKM); 3aberast BIIEPE, OTMETHM, YTO MOXKHO CIIEJIaTh €INé XHUTpee,
«3al'HaB» CHUMBOJI HepeBO,ZLa CTpOKI/I HpHMO B Ca,My CTpOKy OJHUM U3 CJIe,HyIOH_[I/IX
CII0OCODOB:

write(’Hello, world!’#10)
write(’Hello, world!’~J)

2"TEcin B BalmIeii CHCTEMe HCIOIb3yeTCsl KOAUMPOBKa Ha ocHoBe Unicode, TO BEI JIEMKO MOXKeTe
COBEPINTH OIUOKY, MMOCTABUE MEXKIY armocTpodaMu TaKOHW CHMBOJI, KOJ KOTOPOTO 3aHWMAET
GOJTBIIIE OJTHOTO HANTa; KOMIUJIATOP C 3TUM HE CIIPABUTCsI. Y HUBEPCAJIBHBIN PEIENT 371eCh OUeHb
IPOCT: B TEKCTE MPOTPAMMbI CJIEJYET HMCIOJIB30BATh TOJBKO cuMBOJibl u3 Habopa ASCII, a Bcé
OCTAJIbHOE TIPU HEOOXOIMMOCTH PAa3MEINATh B OTIETHHBIX (aiirax.
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(31ech B 0boux cilydasix write medaraer TOJIBKO OJIHY CTPOKY, HO B 3TOii CTPOKe
B KOHIIE COJICPKUTCSI CHMBOJI TI€PEBOJIa CTPOKN ).

CuMBOJT armocTpoda MCIoIb3yeTcsi KaK OIPAHUYUBAONIUN JIJIsl JINTEPAJIOB,
[IPEACTABJISIIONNX KaK OJUHOYHBIE CUMBOJIbI, TAK W CTPOKH; €CJIN K€ BO3ZHUKAET
HEOOXOIMMOCTb YKa3aTh caM CHMBOJI «’», €70 yJdeausarom, TeM CAMBbIM COOOIIast
KOMITWJIATOPY, YTO B JIAHHOM CJIydae MMEeTCs B BUJLY CUMBOJI anocTpoda Kak Ta-
KOBOIi, a He oKoHuaHue jguTepaJa. Hanpumep, dpasy « That’s fine!> B mporpamme
ua [lackase 3amaoT Tak: «’That’’s fine!’». Eciu mam norpebyercs ne cTpo-
Ka, a OJMHOYHBINA CUMBOJI allocTpoda, TO BBIVISIETh COOTBETCTBYIOMINIA JIMTEPAT
Oymer Tak: «’’’?»; mepBbIi anocTpod obo3HaYAeT HAYAJIO JTUTEPAJIA, B CJIEIY-
IOMUX — COOCTBEHHO CHMBOJI allocTpoda, MOCIeTHUN — KOHEIT JuTepaJia.

Haz cumBostaMu omrpeieieHbl onrepalini CpaBHEHNsT — TOYHO TaK Ke, KaK 1 HaJT
qUCJIAMU; Ha CAMOM JieJie CPABHUBAIOTCS IOMPOCTY KOJbI CUMBOJIOB: HAIIPUMED,
BhIpaxkenue ’a’ < ’z’ OyaeT UCTUHHBIM, & ’7° > ’Q’ — JOXKHBIM. JTO, a TaKKe
HenpepbiBHOE pacrojoxkenne B ASCII-Tabuie cuMBOJIOB HEKOTOPBIX KATETOPHil,
[I03BOJISIET BHIMUCICHUEM OHOT'O JIOTHYIECKOTO BBIPAYKEHUSI OIIPE/IC/IUTh, OTHOCHUT-
st JIM CHMBOJI K TAKOi#l KaTeropuu; Tak, Boipaxkenue (¢ >= ’a’) and (c <= ’z’)
ecTh 3amuch Ha llackajie BOmpoca «sIBJISIETCSA JIM CHUMBOJI, HAXOMSIIUICA B IIe-
PEMEHHO# €, CTPOYHOI JIATUHCKON OyKBOil»; aHAJOTMIHBIE BBIPAXKEHUSI JIJIsT 3a-
IJIABHBIX OykKB W jyig 1udp BHIVILAAT Kak (¢ >= ’A’) and (c <= ’Z’) un
(c >= ’0’) and (c <= ’9?).

Bo Bpemst paboThl IporpaMMbl MOKHO 110 HMMEIOIIEMYCS CUMBOJLY, TO €CThb BbI-
pakeHuIo Tuma char, MoJyInTh YUCICHHOE 3HAYEHHE er0 KOJA; /I 9TOTO UCIO/Ihb-
3yercst BerpoenHasi ynkiums ord?®. Hampumep, eciii y HAC €CTh HepeMeHHbIE

var
c: char;
n: integer;

TO OyIeT KOPPEKTHBIM NpucBanBanne n := ord(c), Ipu 9TOM B IIEPEMEHHYIO 1 Oy-
JIeT 3aHEeCEH KOJ[ CUMBOJIA, XPAHUBINIETOCs B tlepeMeHHol ¢. OOpaTHast orneparust —
MTOJTy I€HIE CUMBOJIA TI0 38 IaHHOMY KOy — IPOM3BOJIUTCS BCTPOEHHOM QyHKITHEH
chr; npucBamBanue ¢ := chr(n) 3aHecET B IEPEMEHHYIO C CUMBOJI, KOJ KOTOPOTO
(B BuJIe OOBIYHOIO YUCJIA) HAXOJIUTCS B I — IIPU YCJIOBUHU, UTO ITO YUCJIO HAXOJIU-
Joch B fuarna3one or 0 go 255; pe3yabTraT chr mjigd Apyrux 3Ha4YeHuil apryMeHTa
e onpenenacH. Koneuno, chr(55) — 3To TO ke camoe, uTo u #55, u >7’; HO, B
OTJINYHE OT JINTEPAJIOB, (DYHKIINS Chr ITO3BOJISIET HAM CKOHCTPYHPOBATHL CHUMBOJI,
KOJI KOTOPOT'O Mbl HE 3HAAU 60 BPEMA HANUCAHUA NPOZPAMMYL WX KOTOPBLIA BO
BpeMsi paboThI IpOrpaMMbl MeHsieTcsa. Hanpumep, Tab/indKy, IOXOXKYIO Ha TY, 4TO
nokasafa Ha puc. 2.3 (TOIBKO 6e3 yIPABIISIONIX CHMBOJIOB) MOYKHO HAIECIATATD
C TIOMOIIIBIO CJIEIYIOIIEH TPOrPAMMBL:

program PrintAscii; { print_ascii.pas }

28Ha camoM geste ord yMeeT He TONBKO 9TO; HOMHOCTBIO € BO3MOMKHOCTH MBI PACCMOTPHM
npu 06CyKIeHN OOOOIIEHHOTO TTOHSTHS MTOPAIKOBBIX TUIIOB.
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var
i, j: integer;
c: char;
begin
write(’ |?); { mepBas cTpoka 3aromoBkra
for ¢ := ’0’ to ’9’ do
write(’ .7, ¢);
for ¢ := A’ to ’F’ do
write(’ .?, c¢);
writeln;
write(? |?); { BTOpas crpoka 3aromoBka }
for i := 1 to 16 do
write(?---?);
writeln;
for i := 2 to 7 do { cama Tabnuma, cTpora 3a cTpokoi# }
begin
write(i, °.1?);
for j := 0 to 15 do { mevwaTp OTZeIPHO B3ATOrO CHMBOIA )
write(’ ?, chr(ix16 + j));
writeln
end
end.

Kak Bujpnm, 31mech chr Gepércs or BbIpakeHus 1*16 + j: B KaxKJOH CTPOKe y
HAac 16 CUMBOJIOB, 1 COJIEPKHUT HOMED CTPOKH, j — HOMED CTOJIOIA, TaK YTO ITO
BBIpaXKeHre Kak pa3 0yJieT paBHO KOy HY2KHOT'O CUMBOJI&, OCTAETCSI TOJILKO IIpe-
BPATHUTD STOT KO/ B CUMBOJI, YTO MBI U JlejIaeM C romoIibio chr. Pesysbrar paboTo
IIPOrpPaMMBbl BBITVIAJUT TaK:

2.1 v o# s bk 0 () x4, /
3. 01 2 3 45 6 7 8 9 : ; < = >7
4.] @ A B CDEVF G HTI JKILMNSO
5] P Q RS TUVWIXY Z [ \N1 ~ _
6.] ¢ a b c d e f g h i j k 1 m n o
7.1 p g r s tuvwzxywz {Il 3}~

2.5.2. ITocuMmBoOJIbHBIIT BBOJ mHMOpMaIuu

PaccMoTpuM TPOTHBOIIOIOKHYO 3889y, KOTIa HaM HPUIETCS MOJIydaTh KOJ
CUMBOJI&, HEU3BECTHOTO HA, MOMEHT HAIMCAHUS IpOrpaMMbl. Mbl yKe 3HAEM, 9TO
¢ MOMOIIBIO read MOXKHO MTPOYNATATE C KJAABHATYPBI, HATPUMED, TEI0€ TUCIIO; HO
4TO OYJIET, €CJIM HAIIA MPOTPAMMA, TIOMBITACTCS ITO CHIEIATH, & TMOIb30BATETH BBE-
JET Kakyo-Huby s 6enubepy? OObIMHO IIpU BBOJE YuCEs oniepaTop read mpoBe-
psieT KOPPEKTHOCTH TOJb30BATEILCKOTO BBOJA, W €CJIN TOJB30BATETb OMHUOCT U
BBEJI HEUTO, HE COOTBETCTBYIOIIEE OXKUJIAHUSIM IIPOTPAMMBI, BBIIAET COODINEHUE
00 ommbKe u 3aBepINaeT MPOTPAMMY. BBITVISINT 9TO TPUMEPHO TaK:
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Runtime error 106 at $080480C4
$080480C4
$08061F37

Bmas, 1ro mporpaMMma Hammcana Ha Free Pascal, Mbr MoxkeMm HajiTn (Hampumep,
B UnaTepHere) nadopmaimio 0 ToM, 9T Takoe 106, HO U TOJBLKO; €CJIU YK€ IPO-
rpamMMa IpeJHa3HadeHa JJjs MO0JIb30BaTeNsl, KOTOPBII caM MpPOrpaMMUPOBATEH HE
yMeeT, TO TaKasl JUATHOCTHUKA JijId HEero Oecro/ie3Ha U MOXKET pa3Be dTO HCIIOpP-
TUTH HACTPOEHUE; K TOMY 2Ke, KaK yKe TOBOPUJIOCh paHee, 3aBepIIaTh IIPOrPaMMy
n3-3a JII00O0H omubKu — njiest HeyaadHast.

MbI MOXKEM «IIepeXBATUTh WHUIUATUBYY> U 3agBUTH KOMIIMISITOPY, UITO CAMU
OyzeM 00pabarThiBaTh OIMMOKU. JTO JIEIAETCS MyTEM BCTABJCHUS B TEKCT IIPO-
IPaMMBbI JIOBOJIbHO CTPAHHO BbIMIsiisiieil jupektusbl {$I-} («I» or cioBa input,
«=-» O3HAYAET, YTO MBI OTKJIIOYAEM BCTPOCHHBIE JTUATHOCTUYCCKUE COODIIEHMST JJIst
ommbOK IMOIB30BATEILCKOTO BBOJA). [loce 9TOro MbI Beerja CMOXKeM y3HATh,
YCIEITHO IPOIILIa OYepeIHas OIePaIlis BBOJIA WU HET; JIJIs 3TOTO UCIOJIb3YeTCsI
BcrpoenHas dyukius I0Result. Kcim sra dyHkius Bo3spaiaer 0 — omeparust
MIPOIIIJIa YCIIENTHO; eCJIN Ke He HOJb, TO 3TO CBUJIETEIBCTBYET O IIPOUCITIEIIE
omubke. B Hamem cirydae, ecim moIb30BaTeNb BBEIAET OeIudepLy BMECTO YUCTIA,
I0Result BepHET BhIMEeynoMaHyToe 106. Hampumep, mporpamma, mepeMHOXKAIO-
ITast ABA IEJIBIX IHCJIA, MOTJIA OB (c YYETOM UCIOJIb30BaAHUS IOResult) BBITVIAJIETH
TaK:

program mul;

var
X, y: longint;
begin
{$1-}
read(x, y);

if IOResult = O then
writeln(x * y)
else
writeln(’I couldn’’t parse your input’)
end.

Koneuno, dpaza «I couldn’t parse your inputy, B IepeBojie C aHIVIMIICKOrO O3HAa-
Jalolias «s He CMOIia pa3o0paTh Balll BBOJ», BBIIVISIUT JIPYKECTBEHHEN, Yem
mnyraorriee «Runtime error 106», HO mpPOOJIEMBI B TIOJTHOW MEpE 9TO HE PEIraeT.
Mps1 e 3HaeM, OMIUOCS JIM TOJb30BATEb IIPU BBOJIE TIEPBOTO YUCJIAa WA BTOPOTO,
KAKON KOHKPETHO CUMBOJI CTaJl MPUIUHON OIMHOKM, B KAKOH ITO3UIINU BBOJA ITO
IIPOU30IILTIO — COOCTBEHHO TOBOPsI, MBI HE 3HAEM BOOOIIE HUIETO, KPOME TOTO, ITO
BBEJIEHO OBLJIO BMECTO UHC/IA HEUTO HEYA000BAPUMOE. DTO JUIIACT HAC BOZMOKHO-
CTH BBIJATH IOIH30BATEIIIO JIUATrHOCTUYIECKOE co0bIenne, nHMOPMAITMOHHAS TICH-
HOCTBH KOTOPOT0 ObLj1a ObI XOTh HEMHOT'O BBIIIIE CAKPAMEHTAJILHOIO «I10JIb30BATEb,
TBI HE IIPaB».
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JLst TPUBUAIBLHOTO CJIydasi BBOJIA JIBYX IEJIbIX YHCEJI 9TO He pobjieMa, a BOT
pu pa3dbope OoJiee CIIOKHBIX TEKCTOB, OCOOEHHO BCEBO3MOXKHBIX (DAilIOB, ComIep-
2Kalux TEKCT Ha KaKOM-TO (bOpMaJIbHOM A3BIKE, TaKNE BO3MO2KHOCTU HUKY/la HE
TOJISITCS: TTPOIPAMMA IIPOCTO-TAKK 0DsI3aHA IMOJAPOOHO OObSICHUTH TIOJb30BATEIIO,
B 4€M KOHKPETHO COCTOHT OIMUOKA U B KAKOM MECTe OHa JIOIYINEHa, nHade pabo-
TaTh C TAKOW MPOrpaMMOil OYJIET COBEPIIEHHO HEBO3MOXKHO.

EjuHcTBeHHBI BapuaHT, IPU KOTOPOM MbI COXPaHsSeM IOJIHBIH KOHTPOJIb 3a
IIPOUCXOJIAIINM 1 MOXKeM cJiejIaTh PeaKIIUIO HalIen IporpaMMbl Ha OH_H/I6KI/I CKOJIb
YTOJIHO TUOKO# — 9TO BOOOIIE OTKA3AThCs OT yCJIyT olepaTopa read 10 IpeBpaiie-
HHo 1IEPOK, KOTOPBIE BBOAUT HOJIB30BATEIb (TO €CTh MEKCM06020 Npedcmas-
AEHUA YUCAG) CODCTBEHHO B YUCJO W CJEJIATH ITO BCE CAMOCTOSITE/IBHO, THUTAsI
[IOJIb30BATEILCKUI BBOJI, NOCUMBOALHO.

Yrerwne 11e71010 YUCIa, KOJIb CKOPO MBI PEIIIINCH PEATH30BaTh €10 CAMHU, CTOUT
JIst yIo6CTBa BBIHECTH B IpOIEAypy. B mpocreiineM ciydae MOXKHO JTOBEPUTH
9TOI TPOIEAyPe BBIAATY COOOIeHNsT 00 OIMuMOKe, XOTs, KOHEIHO, 9TO HECKOJIbKO
CHU3BUT 00/1aCTh €€ NMPUMEHEHUs — BO BCAKOM CJIydae, BPsJ JIL Mbl CMOXKEM Ty
JKe€ caMyIo TPOIIE/lyPy HCIOJb30BATH B JIDYTUX CBOUX IPOIPAMMAX, [MOCKOJIBKY B
HAX UMEHHO TaKoe, a He JIPyroe coodbimeHue 00 ormmbKe MOXKET He BIIHUCATLCS B
OOIIYI0 CTUJIMCTUKY, WA €r0 MOXKET MOTPEOOBATHCS BBIIATH HE IIyTEM MEeYaTh Ha
9KpaH, a Kak-To 0oJiee XUTPO — HAIPUMED, C IIOMOIILIO JUAJIOOBOIO OKHA HJIN
KaK-TO eme, HO JJIsd IPOCTOTHI KapTHUHDBI ceifigyac MbI IIOCTYIIMM MMEHHO TakK. ﬂﬂﬂ
GoJIbIlell YHUBEPCAJILHOCTH IYCTh HAINA IPOIEaypa paboTaeT ¢ YucJaMu THIIA
longint; Ha30BEM MBI €€, He MYJPCTBY4 JiyKaso, ReadLongint.

[Ipexie 1eM HAYATH MUCATH MPOIEAYPY, 3AMETUM, 9TO €€ PaboTa MOXKET 3a-
BEPINUTHCS YCIEITHO, U B 9TOM CJIyYae OHA KAaKUM-TO 00Pa3oM JIOJKHA, COODITUTH
BBI3bIBAIOIIEMY IIPOYUTAHHOE YUCJIO; HO IIOJIb30BaTE/Ib MOXKET BBECTU YTO-TO Ta-
KO€, UTO HEJIb3sl UCTOJKOBATH KAaK YHCJIO, U TOTa IPOIelype Hedero OyIeT Ham
CKa3aTh Ha TeMy IPOYUTAHHOI'O YUCJIA, HO OHA BCE €IIE JIOJKHA OyJeT U3BECTUTD
BBI3BIBAIOIIETO O TOM, 9TO HUYEro He IMOJIYyYWJIOCh. Pe3ysibrarsl cBoeit paboThI
nporeypa OyleT OTJABATL «HAPYKY» dYepe3 HapaMeTpbl-IlepeMeHHbie??, KoTo-
pBIX TTOTpebyeTcst jiBa: Tulia boolean Jiyis u3BelIeHNs 00 ycIexe/HeyCclexe u THIIA
longint jyist epesiadn MPOYUTAHHOIO Yucjia. e 9ucio BBEIEHO BEPHO, IPOIie-
JIypa 3aHeCcET B IIEPBYIO lIEPEMEHHYIO 3HaYeHne true, a BO BTOPYIO — IIPOYUTAHHOE
YUCJIO; eCJIM YKe T0JIb30BaTe b JOMYCTU/I OIUOKY, MpOoIeypa HammedaTraer coob-
meHue 00 9TOM ¥ 3aHECET B IEPBYIO IepeMeHHyo false, a BTOPYIO BOOOIIE He
OyJeT Tporarh, IOCKOJBKY 3aHOCUTH B HEE HEUEro — UHCJIO BEJlb He IIPOINTAHO.
[Ipu 5TOM BBI3BIBAIOIINY MOXKET DU KEJIAHUH BBI3BATH IIPOIEIYPY CHOBA.

[Ipu dopmupoBannu d4nucjia U3 MOJIYYAEMBIX CHMBOJIOB MbI BOCIIOJIbL3YEM-
cs JABYMsI COOOparKeHUsIMUA. Bo-IIepBBIX, KaK Mbl BUIEIU, K0Obl CUMGOAOE-UUP]D
6 mabauuye ASCII udym nodpad, Hauumuasi or 48 (Kojx HyJIsT) W 3aKaHIU-
Basl 9IUCJAOM 57 (KOJ JEBATKH); 9TO HO3BOJISIET MOJIYUUTH YUCACHNOE 3HAYEHUE
CUMBOAA-UUPDPHL TIYTEM BRITUTAHUS KOJA HYJISI U3 KOJIA PACCMATPUBAEMOTO CUMBO-

29ECciin HOHSATHE «NapaMemp-nepemMerasi» BhI3bIBAET HEYBEPEHHOCTh, CAMOE BPEMSI [epeti-
TaTh §2.3.4.



2.5. CUMBOJIBI ¥ UX KOJBI; TEKCTOBBIE JTAHHBIE 299

na. Tak, ord(’5’) - ord(°0’) pasuo 5 (53 —48), ord(’8’) - ord(’0’) Takum
2Ke TOYHO 006pa30M pPaBHO 8, U Tak JaJiee.

Bo-BTOpBIX, COCTABUTH YUCIEHHOE 3HAYUECHUE JIECATUIHON 3AIICH TUC/Ia, U3 OT-
JIeJIBHBIX 3HAYEHUN ero nudp, IPOCMATPUBast 3TU MUMPHI CJIEBa HAIIPABO, MOXKHO,
JIERCTBYS IO JIOCTATOYHO MIPOCTOMY ajroputmy. [ljis Havasa Hy»KHO 3aBECTH Iie-
pPEeMeHHYIO, B KOTOPOil OyneT (hopMUPOBATHCA UCKOMOE UHUCIO, M 3aHECTU TYIa
HOJIb. 3aTeM, IPOYUTAB 0YePEJIHYIO MUMPY, Mbl YBEJIUINBAEM y2KE HAKOIJIEHHOE
YUCJIO B JIECSITH Pa3, & K TOMY, 9TO IOJIYYUI0Ch, TPUOABJISIEM UNCIEHHOE 3HATCHIE
cBexkernpounTanHoi 1udpsl. Hanpumep, npu urenun uucia 257 y Hac mnepej] Ha-
qaJIOM YTEeHHS B IIePEMEHHOl Oy/leT HaXOIUTHCH HOJIb; MOCJe POYTEHUs M PbI
«2» HoBoe 3HadeHwne uncyaa oyaer 0 - 10 + 2 = 2, mocsie npouTeHust MUPPHI «5»
nosyuntesa 2 - 10 + 5 = 25, nocsie mpouTeHns mocseHeit mudpbl Mbl Oy YUM
25104 7 = 257, ur0o U TPebOOBAJIOCH.

Ocragoch OTMETUTH, UTO JIJIsi [IOCUMBOJIBHOTO UTEHUST MOYKHO BOCIIOJIH30BAThH-
csl y2Ke 3HAKOMBIM HaM OIepaTopoM read, yKa3aB IapaMeTpOM MEPEMEHHYIO TUIIA
char. /Iast GosbIneit yHUBEPCAIBHOCTH IIYCTh HAIA MPOIeIypa paboTaeT ¢ duc-
stamu Tuna longint. MTorosblit TeKCT OyIET BBIIVISIETD TAK:

{ char2num.pas }
procedure ReadLongint(var success: boolean; var result: longint);
var
c: char;
res: longint;
pos: integer;
begin
res := 0;
pos := 0;
repeat
read(c);
pos := pos + 1
until (c <> ? ?) and (c <> #10);
while (c <> ? ?) and (c <> #10) do
begin
if (c < ?0?) or (c > ’9’) then
begin
writeln(’Unexpected ‘¢’, c, 2?’’? in pos: ’, pos);
readln;
success := false;
exit
end;
res := res*10 + ord(c) - ord(’0?%);
read(c);
pos :=pos + 1
end;
result := res;
success := true
end;
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Ob6parure BHUMaHUE, 9TO P OOHAPYKEHUN OIMMUOKU MBI HE TOJIBKO BBIJIAEM CO-
obrenne 06 9TOM, HO U BBITIOJIHAEM otepaTop readln; Oy/1yun BhI3BAHHBIM 0e3 mma-
pPaMeTPOB, STOT OLEPATOP YJIAIUT U3 IIOTOKA BBOJIA BCE CUMBOJIBI JI0 OJIMKAMIIIETO
[I€PEBOJIA, CTPOKU; HHAYE TOBOPsI, €CJIU Mbl OOHADY?KUJIN OIIHUOKY B IIOJIb30BATE b
CKOM BBOJIe, MbI cOpacbhblBaeM IEJIMKOM BCIO CTPOKY, B KOTODO#l OOHAPYKHUJIACDH
ommubka. [lompobyiiTe MOSKCIEPUMEHTUPOBAThL C HAIEH MPOIEIypoil, IOomycKast
pa3HOOOpA3HbIE OIMMMOKU B PA3JINIHBIX KOJUIECTBAX (B TOM YHCJIE MO HECKOJIBKO
omubOK B OJIHON CTPOKE), CHAYaja B TOM BHJE, B KOTOPDOM MbI €€ IIPUBOJIUM, &
moroM — ybpas omeparop readln; ckopee BCEro, €ero npeJHa3HauYeHue CTAHET JIJIsi
BaC OYEBU/IHDBIM.

s nemoHcTparuu paboTsl ¢ nporeaypoit ReadLongint HanuieMm mporpam-
My, KOTOpasi OyJ/IeT 3alpalliuBaTh y M0JIb30BaTEs IBA MEJIbIX YHUCJa U BbIIaBaTh
ux npousBesenne. Ké riaBHas 9acTh MOXKET BBITVISICTH, HAIIPUMED, TaK:

var
X, y: longint;
ok: boolean;

begin
repeat
write(’Please type the first number: ’);
ReadLongint (ok, x)
until ok;
repeat
write(’Please type the second number: ’);
ReadLongint (ok, y)
until ok;
writeln(x, ’ times ’, y, ’ is ’, x * y)
end.

Ha camom pgene B cuctemax cemeiictea Unix Tpaguunm opraHmsaumu Amasnora C nosib3o-
BaTE/IEM HECKOJIbKO MHbIE: CYNTAETCS, HTO MPOrpamMma He AOJSKHA 3afaBaTb MOJIb30BATENIO
BOMPOCHI 1 BOODLLE HE AOJIXKHA HUYErO FOBOPUTL, €C/IN TOJIbKO BCE MAET KaK AOSIKHO UATH;
YTO-TO FOBOPUTL CNIEYeT TOJILKO B Cilydae owmnbok. B npumererun K Haweii nporpamme 370
3HAYMT, YTO OMepaTopbl Write, BbIAAOLLMNE NMPUIALLEHNS K BBOLY, CIEAYET MPOCTO ybpaTh

Ecau Bnobasok npespatuTh Hawy npouenypy ReadLongint B dpyHKLMIO, BO3BpaLyato-
Lyt0 NOTUHECKOE 3HadeHne (BMECTO Nepesaqn ero Hepes napameTp-nepemMeHHyio), Mbl Nosy-
4MM B NpOrpammMe O4eBUAHbIN UCTOHHUK M060YHbIX 3ghghekToB (cm. §2.3.6), HO npu 3TOM
CMOXEM MEPENMCaTh HALLY MIABHYIO HaCTb NPOrpaMMbl HAMHOTO KOPOYE:

var
X, y: longint;
begin
while not ReadLongint(x) do
while not ReadLongint(y) do
writeln(x, ’ times ’, y, ’ is ’, x * y)
end.
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DTa nporpaMma npuMeYaTensbHa TeM, YTO Tes1a 0boux LUKIIOB NyCThie; POk MYCTOro onepa-
TOpa BbINOAHSAET CMMBOJI TOYKIM C 3anNATOl, TOYHee, OH 3aBepLuaeT onepaTop umknaa while,
Tak 1 OCTaBMB €ro c nycTbiM TesioM. Kak MOXHO [orafaThCsl, 3TO CTano BO3MOXHbIM bna-
rogaps mobo4Homy a¢hehekty dyHkunm ReadLongint; 3ToT nobouHbIi 3pekT, COCTONLLNIA
B Orepauusix BBOAA-BbIBOAA W B 3aHECEHUM 3HAYEHUSI B NapaMeTP-NepeMEHHYIO, Kak pa3 u
obpasyeT HacTosiLjee Teno uuKa.

B uenom 3to npumep TOro, kak He Hago genats. MNpném c nobouHbiMu adbdbekTamu B
3aroJioBKe LMKJIA O4eHb 4aCcTo MCMOJb3YeTCs npu paboTe Ha APYrux sisblkax NPoOrpaMMupo-
BaHUs, B TOM 4uncie Ha sizbike Cu, KOTOpbIli Mbl Bysem nM3ydyaTb BO BTOPOM TOME KHUTM.
MporpammucTsl, nuwywme Ha [Nackane, Takoli TexHUKoOW nonb3ytoTcst pexe, B [lackane Bo-
obuie He B noyéte nobouHble acpdpekThl. Vzyvas Cu, mbl nocTapaeMcsi nokasaTb, B Kakux
(Hamo cKazaTb, He CTOMb YK HACTbIX) CyHasix NoboyHble 3¢hheKTbl B 3aroI0BKE LKA OKa-
3bIBAOTCA HE TPIOKOM, a BMOJIHE OMNPaBAAHHbLIM MPOrPaMMMCTCKUM NMPUEMOM; HO JO TeX Nop
HACTOATEsIbHO COBETYEM MPOAOJSIXKATb, KaK Mbl forosopuinck 8 §2.3.6, nsberaTs npuMeHeHus
nobo4HbIx 3chekToB.

Nror sroro maparpada MOKHO BBIPA3UTh OIHON (hpas3oil: MOCHMMBOJIbHBINA
BBOJl 1 aHAJIN3 TEKCTOBOU mMH(opManum — 3T0 HanboJjiee yHUBEPCAJIb-
HBIN MOaAxX04 K €€ o6paboTke.

2.5.3. Urenue mo KoHia daiijia 1 mnporpaMmMbl-(pUIbBTPbI

Kak mbr y2ke 3HaeM, dTeHUE, BHIIOJIHIEMOE C IIOMOIIBIO read, Ha CaMOM JIeJe
JIAJIEKO He BCErJia IPOUCXOJUT ¢ KJIABHATYPHI, MOCKOJIbKY MOJb30BATEIb MOXKET
3aIlyCTUTH HAILY IIPOrPAMMY C IepeHAIPABJICHIEM BBOJIA UJIU B COCTABE KOHBelie-
pa. lannbre, untaembie u3 daitjia, B OTJIMINE OT BBOJUMBIX C KJIABUATYPHI, HMEIOT
OJIHO MHTEPECHOE CBOMCTBO: 0HU 6 KaK0U-mo Momenm 3axaryusaromcs. QObcymum
3TOT MOMEHT IOIpPOOHEE.

,HO CUX IIOp MbI BCerJla TOYHO 3HaJIH, KaKYyIO I/IHCbOpMaI_[I/HO JOJIZKEH BBECTU
[IOJTb30BATENIb U CKOJIBKO €€ OyIeT, TaK 4TO y HAC He BO3HUKAJIO IIPOOJIEMbI, B
KaKOll MOMEHT HpPEKPaTUTh BBOJ. Ho jiesa MoryT oOCTOATH MHAYE: HAM MOXKET
OTPebOBATHCST YNTATH JIAHHBIE, «IIOKA OHU HE 3aKOHYATCS». BOIMPOC TYyT COCTOUT
B TOM, KaK [IPOI'DAMMA Y3HAET, 9TO JAHHbIE B CTAHIAPTHOM IIOTOKE BBOJIA 3aKOH-
quinch. QopMasibHO B TAKOM CJIyIae NOBOPSIT, UTO B [IOTOKE BO3HUKIIA CUMYAUUS,
«koney, datiaay; Ilackaab MO3BOJISAET IPOBEPUTH ITO C HOMOIIBIO BCTPOCHHOMN
dyHkIUK eof, HazBaHUE KOTOPOI 00pa3oBaHo OT cJIoB end of file, TO €CTb «KOHEI]
daitnas. [Ipu paboTe ¢ TOTOKOM CTaHIAPTHOIO BBOIA (byHKIUs eof MCIOJIB3yeT-
cs 6e3 mapaMeTpoB; OHa BO3BpalllaeT 3HadeHne Truia boolean: false, ecim KOHeI
daiiia Moka He JOCTUTHYT U MOXKHO IIPOJIOJIKAThL UTEHHE, U true, ecju YUTATh
y2ke DoJIbIlle HeYero.

Baxkio ormeTuth, 9T0 «KOHeI dailjgay — 3TO0 UMEHHO CUMYGUUA, & HE ITO-TO
uHoe. B jureparype st HAUMHAIONINX, KAIECTBO KOTOPON OCTABJISIET KeJIaTh
JIYUIINero, BCTPEYaloTCs TaKhe CTPAHHBIE TOHATHS, KAaK «CHMBOJI KOHIA hailiay,
«MapKep KOHIla dailjay, «Ipu3HaK KOHIA ¢ailjga» u ToMy MoA00HOe; He BepbTe!
CymrecTBOoBaHHE KaKOr0O-TO TaM «CHMBOJIa» KOHIIA dailjga — He bojee dem mMud,
KOTOPBINl CBOMMHU HMCTOKAMHU BOCXOJIUT K TEM JIAJIEKMM BpPEMeHaM, Korja «daiiias
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IIPEJICTaBIIAN cOOO0Il 3aMCh HA MArHUTHOI JIEHTE; B Te BpeMeHa Ha JICHTe J1eiiCTBHI-
TeJIbHO (POPMUPOBAJIACH 0CODAs ITOCIIEI0BATEIBHOCTh HAMATHUYEHHBIX YYaCTKOB,
0603HaUABIIAs KOHEIT 3aIMCH (BIIPOYEM, JIazKe TOTJIA 3TO He UMEJIO HUIero obImero
¢ «cuMBoOJIaMuy ). Daiijibl, pacIoOKEHHBIE HA JIUCKe, COBEPIIEHHO He HY K JIAI0TCsI
HU B KaKHX <«IIPU3HAKAX KOHIIA», [TOCKOJIbKY OIl€PAI[MOHHAs CHUCTEMa XPAaHUT Ha
JIUCKe JINHY KaxKJIoro daitiaa (B Buje 0OBIKHOBEHHOIO IEJION0 YUCJIA) U TOYHO
3HAET, CKOJILKO JAHHBIX MOXKHO U3 9TOro (aiiia mpounTaTh.

Nrak, 3armomHuTe pa3 u Hascerja: B KOHIEe dailjia HeT HU CUMBOJIA, HU
NPpU3HAKa, HU MapKepa, HU Yero-jmbo emié, 4To MOXXHO ObIJI0 ObI «IIpo-
YUTATh» BMECTO OYEPETHOI NOPINN JAHHBIX, U KaK/IbI{l, KTO BaC IILITAETCS
yOeuTh B IIPOTUBOIIOJIO?KHOM, TToIIpocTy BPET. Kornma Mbl unTaeMm fgannbie us3 daii-
Jia u dails 3aKaHIUBAETCH, Mbl IIPDH 9TOM HUYEro He MPOYUTHIBAEM; BMECTO
9TOro BO3HUKAET CUTyanusl «KOHer dailjay, o3HA4YAOasd, YTO YUTATh U3
sroro daiira 60JbiIe Hevero. VIMEHHO 3TO — BO3HUKJIA JIX Y2KE CUTYAIlUsi «KOHIA
daiinay nim HeT — HMpoBepseT BeTpoeHHas GyHkus eof.

B cucremax cemeiicrsa Unix TpaauiiuoHHO BBIIEIAIOT TSI KJIACC IIPOTPAMM,
KOTOPBIE YUTAIOT TEKCT U3 CBOErO CTAHJAPTHOTO MOTOKA BBOJA W BBIIAIOT B IIO-
TOK CTaHJAPTHOTO BBIBOJA HEKWIl HOBLIM TEKCT, KOTOPBIA MOXKeT ObITb Moaudu-
Kalueil IPOYUTAHHOIO TEKCTA WJIM COBEPIIEHHO HOBBIM TEKCTOM, COJIEPIKAIIIM
KaKHe-TO Pe3yJIbTAaThl aHAJIN3a POYNTAHHOIO TEKCTa. 1aKie IporpamMMbl Ha3bi-
BatoTcs puavmpamu. Hanpumep, mporpamMma grep BLIIE/IsSET U3 BBEISHHOTO
TEKCTa CTPOKH, YJOBIETBOPSIOIINE ONPEIeIEHHBIM YCIOBUAM (Falle BCero — mpo-
CTO COJIEPIKAIIIM OHPEIEAEHHYIO MOJACTPOKY) M TOJIBKO 3TH CTPOKH BBIBOJIUT,
a OoCTaJIbHbIe UTHOPUPYET; MporpamMma sort (popMupyer BBIIABAEMBIN TEKCT W3
CTPOK BBEJIEHHOI'O TEKCTA, OTCOPTUPOBAHHBIX B OIPEJIETIEHHOM HOPSIIIKE; IPOTIPaM-
Ma cut I03BOJISIET BBIJIEJINTH U3 KaxKJI0M CTPOKM HEKYIO IIOJICTPOKY; IIporpaMMa
wc (or cioB word count) MOJCYATHIBAET BO BBOJMMOM TEKCTE KOJHMYIECTBO CHUM-
BOJIOB, CJIOB U CTPOK, & BBIJIAET OJHY CTPOKY C pe3yJbraTaMu mojcdéra. Bee sTu
IIPOrPAMMBI U MHOTHE JIPYTHE KaK Pa3 IIPEJICTABIIAIOT coboit urbmpot.

YMesi BBIMOJHATD IOCUMBOJIBHOE 9TeHHe U OOHAPYKUBATH CUTYAIUIO «KOHEI]
daitay, MbI MOKeM camu Hamucarh Ha [lackasie mporpammy-buabtp. Hauném
C COBCEM IPOCTOTO (PUJIBTPA, KOTOPBI UUTAET TEKCT M3 CTAHIAPTHOIO ITOTOKA
BBOJIa M B OTBET HA KaK/yI0 BBEJIEHHYIO II0JIb30BaTEJIEM CTPOKY BBIJIAET CTPO-
Ky «0k», a Korma TekcT KoHuuTca — dpasy «Good byes. g cozmanust 3Toro
dubTpa HAM COBEPIIEHHO He HY?KHO XPAHUTDb B IIAMSITH BCIO BBEJIEHHYIO CTPOKY,
JOCTaTOYHO BBOJIUTH CUMBOJIBI OJUH 32 JAPYTUM, U KOIJIA BBEJIEH CUMBOJI IIEPEBO-
Jla CTPOKH, BblaBaTh «0ky; JI€JIATh 9TO CJIEAYET JIO TEX MOP, MOKA He BOZHUKHET
curyanusi «kouer| daiinar. [lociae BbIxoma U3 MUKIIA YTEHUS] OCTAHETCH TOJBKO
BBLIATE «Good bye». IImmem:

program FilterOk; { filter_ok.pas }
var

c: char;
begin

while not eof do
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begin
read(c);
if ¢ = #10 then
writeln(’0k’)
end;
writeln(’Good bye’)
end.

[IpoBepuTh KOPPEKTHYIO pabOTy 3TOi MPOrpaMMbl MOYKHO HE TOJIBKO C ITOMOIIBIO
daitna (3T0 Kak pa3 He 0UEHb HHTEPECHO — OHA BBLAACT «0K» CTOILKO pa3, CKOJIb-
KO B (haiijie 6bLI0 CTPOK, HO HE CYUTATH YK€ UX, B CAMOM JIeJIe), HO U C UCIOJIB30-
BaHUeM OOBIYHOTO BBOJA € KJaBHATyphl. IIpn sToM Hy:kHO moMHHTDH (cM. §1.2.9),
aro apaiieepbl TepMuHasioB B OC Unix yMeoT umumuposams koney, gatiig; ec-
JIN TEpMHUHAJ HE [EePEeHACTPANBATD, TO OH JEJIAET TO MPU HAXKATUU KOMOUHAIIUN
kutasui Ctrl-D. Eciu mbl 3amycrum mporpammy FilterOk 6e3 nepeHalpaBieHust
BBOJa 1 HaYHEM BBO/IUTH ITPOU3BOJIbHbBIE CTPOKH, B OTBET Ha KazK/IyIO BBe,ILéHHYIO
CTPOKY mporpaMmMa ckaxkeT «0ky»; Korjga HaM HaJI0€CT, Mbl MOXKeM HaKaTb Ctrl-D,
U IIporpaMma KOPPEKTHO 3aBEPIIUTCS, BblIaB Ha Hpoinanbe «Good bye». Koneu-
HO, MBI MOIJIK OBI IIPOCTO «yOUTBH» IporpaMmy, Haxka Ctrl-C, a ne Ctrl-D, Ho
TOor/a HUKAKoro «Good bye» oma ObI HAM He BbLIAJIA.

Hanumem Tereps 60Jiee MHTEPECHBIN (PUIILTD, KOTOPBIN TOJACIUTHLIBACT JIIUHY
KarkK/JIOif BBEJEHHON CTPOKM U BBLIAET Pe3yJIbTaT I0/ICUETa, KOIJla CTPOKa 3aKaH-
qnBaercd. Kak u B NpempIayIneM Caydae, HaM COBEPIITEHHO HE HYKHO IIPU 3TOM
XPAHUTb BCIO CTPOKY IEJUKOM; YUTATH TEKCT MbI OyJIeM ITOCHMBOJIBHO, a JIJIsi
XpaHeHud TeKyIIero 3HadeHus JJIMHbI CTPOKHU 3aBeJEM IlepeMeHHYIO count; IIpU
IIPOYTEHUH JIFOOOI0 CUMBOJIA, KPOME CUMBOJIA KOHIA CTPOKH, MBI 3TY IEePEMEHHY IO
Oy/ieM YBEJIMYMBATH HA €JIMHUILY, & IPU IIPOYTEHUN KOHIA CTPOKH — BBIJABATH
HAKOILJIEHHOE 3HAYEHNE M OOHYJIATH MMEPEMEHHYIO I MO/CIETa JJIUHDI CJIeIYIO-
mieit crpoku. Eié BaKHO He 3a0bITh OOHYJIUTH HAITY [TIEPEMEHHYIO B CAMOM HAUAJIe
[IPOIPaMMBbI, YTOOBI JJIMHA CAMOI IIEPBOI CTPOKM TOXKE MOCUYUTAIACH KOPPEKTHO.
Bcé BMecTe OylieT BBITVISICTD TaK:

program FilterLength; { filter_len.pas }
var
c: char;
n: integer;
begin
n :=0;
while not eof do
begin
read(c);
if ¢ = #10 then
begin
writeln(n);
n:=0
end

else
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end
end.

Paccmorpum 6ostee coxxubrit mpumep. Ilycts HaM HyzKHA TporpaMMa-(GUILTD, KO-
TOpasd BbI6I/IpaeT U3 BBOAUMMOI'O TE€KCTa CTPOKH, HAYMHAIOOINECA C HerO6e.HbeIX
CHMBOJIOB, U TOJIbKO UX II€YATAET, & CTPOKHU, KOTOPbIE HAYMHAIOTCSI ¢ IpobeJIa, MIH
TaOyJISIIUN, KaK U IIyCThIe CTPOKH — UrHOpHUPYyeT. MoxKeT BOBHUKHYTH OIILYIICHHE,
UTO 3/1eCh HEOOXO/IMMO UTeHNe CTPOKH IeJIMKOM, HO U Ha 9TOT pa3 3TO He Tak. Ha
CaMOM JieJie HaM JOCTaTOYHO IOMHHUTD, Ie9aTaeM JId Mbl TEeKYILYIO0 CTPOKY WJIH
HeT; OBIBAET U TAK, YTO MBI [I0KA HE 3HAEM, IIE€YATATDH JIX TEKYIILYIO CTPOKY — TaK
CIIy9IaeTcsI, eCJIM MBI €IIE He MPOYNTAIN HU OJHOIO0 CHMBOJA cTpoku. s xpa-
HeHUsI 000X YCJIOBHIT MBI BOCIIOJIB3YEMCs JIOTHUECKIMES) HepeMEeHHBIMU: OJTHA,
KOTOPYIO MbI HAa30BEM know, Oy/eT MOMHUTH, 3HAEM JIU MBI, [I€UaTaTh TEKYILYIO
CTPOKY WJIM HET, & BTOpasi — print — Oy/IeT UCI0JIb30BaTbCs JIUIIb B TOM CJIyYae,
ecn know «UCTUHHa», 1 B 9TOM CJIydae€ OHa 6y,qu IIOKa3bIBaTh, IIe9YaTacM JI1 Mbl
TEKYIILYIO CTPOKY.

[IpounTap cCUMBOJI, MBI IIPEXK € BCETO IPOBEPUM, HE SBJISETCS JIM OH CAMBOJIOM
repeBojia CTpoku. Ecjum j1a, TO MBI JJIsT HAYaJa, IPOBEPUM, HE BBITIOJTHSIETCS JINT
revarhb TEKYIIel CTPOKM, W eCJId Jia, TO HalledaTaeM CHMBOJI II€PEBOJA CTPOKH;
[IOCJIE 3TOI0 MBI 3aHECEM B ITEPEMEHHYIO KNOw 3HAUEHUE <«JI?KU», ITOOBI ITOKA3aTh,
YTO y HAC HAYMHAETCs CJIEAYIOINasi CTPOKAa, IIPO KOTOPYIO MBI IIOKa HE 3HAEM,
HYKHO JIU €€ ITevJaTaTh.

Ecau npounTaHHbBIi CUMBOJI HE SIBJISIETCSI CHMBOJIOM TIEPEBO/Ia CTPOKH, TO Y HAC
eCThb JiBa BapuaHTa. Kcan MBI eIé He 3HaeM, IeYaTaeTCs JIM TeKyIas CTPOKa, TO
caMoe BpeMs 9TO Y3HATH: B 3aBUCUMOCTH OT TOT'O, IIPOYUTAH JIU IPOOEJIbHDBIN CIM-
BoJI (mym TabyJislysl) WK HET, 32aHOCUM B IEPEMEHHYI0 print 3HAUYeHHEe <«JIZKHI»
WA «UCTUHBIY, TIOCJIE Uero B MEPEMEHHYIO0 Know 3aHOCUM <«HUCTUHY», BEJb TEIl€Ph
MBI y2K€ TOYHO 3HaeM, IledaTaeTCd TeKylllasd CTPOKa UJIN HE IIedaTaeTCsd.

Jlasbime, KakoB ObI IPOYNTAHHBIA CHMBOJI HU OBLJI, MbI 3HAEM, [I€9aTaTh €ro
W/ He TIe9aTaTh: B CAMOM JIeJIe, JlayKe €CJIM MBI TOJIBKO 9TO 3TOI0 HE 3HAJIM, TO YIKe
y3Hau. Eciim Hy>KHO, 1ledaTaeM CUMBOJI, U Ha 9TOM TeJIO IUKJIA 3aKAHIUBAETCS.

B magajie mporpamMMbl Hy2KHO He 3a0BITh yKa3aTbh, 9TO MBI IIOKa 9YTO HE 3Ha-
eM, OYJIET JIM TIe9aTaThCsI CJIEIYIONas CTPOKA; 3TO JIeJIAeTCsT 3aHECEHNEM «JIXKU» B
nepemMennyio know. Ha Beamil ciaydail 3aHecéM <«JIOXKb» TaKKe M B IIEPEMEHHYIO
print, nHAYE KOMIUJIATOD BBIIACT IIPEILYIIPEXKIEHUE O TOM, YTO ITA IePeMeHHAas
MOZKeT ObITh UCIIOJIb30BaHa 63 HHUIUAM3AIMI (3/1eCh 9TO He TaK, HO JJIs KOMIIH-
JIITOPA CATYAITNs OKA3aJ1aCh CIMUIIKOM CJIOXKHOI). [To/HOCTBIO TEKCT MporpaMMer
6y,qu BLITJIAJETH TaK:

program SkipIndented; { skip_indented.pas }
var
c: char;

393 1ech 6BITO GBI TpaBUIBLHEE HCIIOIH30BATH MMEPEMEHHYIO IIEPEUHCIIMOTO THIA s TPEX
BapUAHTOB («a», «HET», «He 3HAIO» ), HO MBI €I He Pas3bupay NepeIrCIuMbli THII.
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know, print: boolean;

begin
know := false;
print := false;
while not eof do
begin
read(c);
if ¢ = #10 then
begin
if know and print then
writeln;
know := false
end
else
begin
if not know then
begin
print := (c <> ? ?) and (c <> #9);
know := true
end;
{ x sToMy MoMeHTy Bcerza know = true }
if print then
write(c)
end
end
end.

WNuTepecno OyneT mpoBepUTH STy MpOrpamMMmy, JaB efl Ha BXOHd €€ cobcmeenmvil
UCTOOHBIT MeEKCM:

avst@host:~/work$ ./skip_indented < skip_indented.pas
program SkipIndented;

var

begin

end.

avst@host:~/work$

B camom jeste, B Haleit mporpamMme TOJbKO 9T Y€ThIPe CTPOKHU HAITUCAHBI ¢ Kpaii-
Hell JIEBOI [TO3UINH, 8 OCTAIbHBIE CJIBUHYTHI BIIPABO (HUCIIOIB3YIOTCS CTPYKTYPHbIE
OTCTYIIbI) M HAYMHAIOTCS, KAK CJIEJICTBHE, C TIPODETIOB.

[Tpu ananuze TekcTa HaIleil TPOrpaMMbl MOXKET BOBHUKHYTH OOMAHINBOE BIle-
YaTeHue, 9TO, €CJIM TEKCT BBOJIUTH He u3 daiiia, a ¢ KJIABUATYDPHI, TO BbIJIaBa-
eMbIe IIPOTPAMMOI CUMBOJIBI OYIyT MEePEeMEIINBATHCS ¢ CUMBOJIAMU, BBOIUMBIMUI
rosib3oBareseM. Ha camMoM Jiesie 9T0 He Tak: TEPMUHAJ OTIAET HAIlel TporpaMMe
BBOJVMBIN TIOJIB30BATEIEM TEKCT HE II0 OHOMY CUMBOJLY, & IIeJINKOM CTPOKaMH, TO
eCcTh K TOMY MOMEHTY, KOIJla Hallla IIporpaMMa YUTAeT IIepBbIit CUMBOJ CTPOKH,
[10JIb30BATEJIb YK€ BBEJI BCIO CTPOKY IIEJIUKOM, TaK YTO BblJIaBaeMble CHUMBOJIBI
MOSIBSITCSL HA SKPaHe B CJIEIYIONell CTpoke. Bbl MOXKeTe IIPOBEPUTDH 9TO CAMH.
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Koneuno, nporpaMmbI-puILTPhI OBIBAIOT HAMHOI'O 00JIee CJIOXKHBIME, XPaHUTD
B IAMSITH 329aCTYIO IIPUXOJUTCS HE TOJBKO IEJIMKOM CTPOKH, HO M BOOOIE BECh
BBOJIUMBIiI TEKCT (MMEHHO TaK BBIHYKJEHA IOCTYIIATh, HAIPUMeED, IIPOrpamMmMma
sort). ITo3ke, HOBHAKOMUBIIKCH C yIIPABJICHUEM JIMHAMUYECKOl ITaAMITBIO, MbI U
CcaMU Hay4duMCH IIHUCATh TaKWAE IIPOrPaMMBI.

2.5.4. YUrenue gyucen m0 koHna daitaa

B npenpiaymem naparpade Mbl 00CYIMIN CUTYAIINIO «KOHEIT (aiiiay, e€ BO3-
HUKHOBEHHE B IIOTOKE CTAaHIAPTHOIO BBOJIA U MOKA3aJIM, KAK OPraHM30BaTh YTEHUE
JAHHBIX 10 TeX MOp, [TOKA OHW He KOHYaTcd. Korma dTeHne BBITOJIHSIETCS TOCHM-
BOJILHO, HUKAKHUX IIPOOJIEM C 3TUM HEe BO3HUKAET; HAUNHAIONINE IACTO ITONAIAI0TCS
3/1eCh B JIOBOJIBHO IIPOCTYIO M CTAHIAPTHYIO JIOBYIIKY, IbITAsICh IPUMEHUTH TOT
2K€ CaMbIil MOJX0/ K YTEHUIO MOCIEI0BATEILHOCTEN TUCET.

Paccmorpum mpocreiinnyio 3aa4y: MOJIb30BATEIb C KAABUATYPLI BBOIUT Iie-
JIbIE 9HCJIA, & HAM HY2KHO IPOYATATH UX BCE U MOCYUTATH UX KOJUIECTBO U ODIILYIO
cymmy. KomuaecTBo 1mces 3apaHee HEM3BECTHO, a O TOM, YTO UUCJIa KOHUUIUCH,
[10JIb30BaTE b U3BEIIAET HAC CaMbIM IIPABUILHBIM CIIOCOOOM — YCTPOUB HaM <«KO-
Her daitiaay, To ectb HaxkaB Ctrl-D, eciim BBOJ HIAET ¢ KIaBHATYPBI; €CJIM THCJIA
[TOJTb30BATEIb y2Ke 3ammcas B (hailjl miin uxX BOOOIIE reHepUpyeT JAPyrasi MporpaM-
Ma, TO JIJIsI BOSHUKHOBEHNUsT «KOHI[a (ailyiay mazke HAXKUMaTh HUIETO He TPUIETCH,
BCE MPOU3OHIET caMo coboii. Bynem cuuTaTh, 9TO HAM JOCTATOYHO PA3PsIHOCTH
Tuna longint, TO €CTh MOJIB30BATEb HE CTAHET BBOJUTH YHCJIA, IIPEBBIIAIONINE
JIBa MIJLIAPIA JlayKe CYMMAaPHO.

KoneuHo, TeKCTOBOE TIpeICTaB/IEHAE TUC/Ia MOYKHO IPOIUTATH 110 OJHOMY CHM-
BOJIY, KaK MBI 9TO Jiejiaan B §2.5.2, HO OU€Hb y2K 9TO I'POMO3/IKO, TaK 9TO BO3SHUKA~
€T eCTECTBEHHOE 2KeJIaHUEe BOCIIOIb30BATHCA BO3MOYKHOCTSIMHU, YK€ UMEIOIITUMUCS
B oreparope read — OH BeJlb yMeEET YUTATh TEKCTOBOE IIPEACTABICHUE TUCE, IPH
9TOM TIEPEBO/I, MOCIEI0BATEILHOCTH NP B MAIIUHHOE IPEICTaBICHIE TUCIA OH
BBINIOJTHSAET Jj1sl HAac caM. HavymHarornume nporpaMMUCTBI B TAKOH CUTyallud 9acTo
MUY T TPUMEPHO TAKyIO IPOTPAMMY:

program SimpleSum;

var
sum, count, n: longint;
begin
sum := 0;
count := 0;
while not eof do { mnoxaas umesa! }
begin
read(n);
sum := sum + n;
count := count + 1
end;
writeln(count, ’ ’, sum)

end.
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— ¥ C yIUBJIEHUEM OOHAPYKUBAIOT, ITO OHA PabOTaeT «KaK-To He TaKy. Haxkumarh
Ctrl-D npuxoJuTCsd HECKOJBKO pa3, 4TOObI IIporpaMma, HAKOHEIl, yCIIOKOUJIACD;
[P 9TOM BbIJIABAEMOE IIPOIPAMMO#l KOJIMIECTBO UHUCEJI OKA3BIBACTCA OOJIBIIE, YeM
MBI BBEJIH.

[ToHsATh, YTO TYyT He TAK, MOXKET OKa3aThCsl JOBOJIBHO CJIOXKHO, HO MbI TIOIIPO-
OyeM; IJIsi 9TOr0 HaM ITOHAJIOOUTCS B JETAJIAX PA300paThCs, UTO 2Ke, COOCTBEHHO
roBOps, JiejiaeT read, KoOrja Mbl TpebyeM OT HErO MPOYUTATH YUCJIO, HO C STUM-TO
Kak pa3 mpobJjieM ObITH He JIOJIXKHO, BEJIb MbI y2Ke JieJiajm 970 camu B §2.5.2. Urax,
mepBoe, 4To JejaerT read — 3TO MPOIYCKAET TPOOETbHBIE CUMBOJIBI, TO €CTh Y-
TaeT U3 II0TOKA BBOJA CHMBOJIBI 110 OJHOMY JIO Te€X IOp, [I0Ka He HaHIET HepBYIO
mudpy aucaa. Haitns sty mudpy, read HaunHAET YUTATH TUQPPHI, COCTABJISIONTNE
[IPEJICTABJICHUE YUCJIA, OJIHY 3a JIPYTOii, MOKA CHOBA He HATKHETCS Ha MPOOEsb-
HBI CUMBOJI, U B IIPOIECCE ITOTO YTEHUS HAKAILINBAET 3HAYCHUE TUCJIA ITOJ00HO
TOMY, KaK 9TO JIeJIAJU MbI, IIyTEM MOCIEI0BATE/ILHOCTH YMHOXKEHUN HA JIECATH U
mpubaBIeHNi 3HAYEHNST OUepeaHO 1T phHI.

Ob6patum BHUMaHUE Ha TO, UTO CUTyallUsi «KOHEIT (raiija» He 00s13aHA BOZHUK-
HYTb HEME/IJIEHHO TI0CJIe ITPOYTEeHHs 1T0C/IeiHero nciia. Ha camom neste ona mmpak-
TUYIECKU HUKOT/Ia TaK HEe BOZHUKAET; BCIIOMHUM, YTO TEKCTOBbBIE JAHHBIE TIPEICTAB-
JISTIOT €000t TIOCJIEIOBATEIHOCTh CTPOK, & B KOHIIE KaXKJOW CTPOKM HAXOIUTCS
CHUMBOJI IIepeBoJia CTPoKu. Kciu jgannble, MOJ[aHHbIe HA BXOJ, HAIleil IporpaMme,
MPEJICTABISIOT cO00# KOPPEKTHBII TEKCT, TO IOCJE CaMOI'0 IIOCJICTHEr0 YUC/Ia B
9TOM TEKCTE JIOJIZKEH CTOSITh €Ié U MePEBOJ] CTPOKH (TO €CJIH MOJIb30BaTe/b He
OCTABUJI TIOC/Ie YUCJIA eIIé U MIOKUHY-IPYTyI0 HE3HAYAIINX TPODE/IOB, a eMy 3TO-
ro HUKTO He 3ampeniaer). [Toayuaercs, 4To B TOT MOMEHT, KOT/la read 3aBepiiaer
qTeHHe MOCJIEHErO YUCJIa U3 TIOTOKA BBOJA, YUCAL YHCE KOHUUAUCD, HO CUMBOADL
6 nomoxe — ewé nem. Kak ciencrBue, eof IMoka 9TO CUMTAET, UITO HUYETO HE
CIIY9IUJIOCh, U BBIIAET «JIOXKb»; B UTOrE HAIIIA IPOrpaMMa JIeJIaeT eIié ol read,
KOTODBIl TIPU MOIBITKE MPOYUTATH OYEPEHON CUMBOJI OJIATONOIYYHO YIIMPAET-
csg B kouerr daitia. Ero nmosesienne B TaKoil cUTyalnu HECKOJIBKO HEOXKUJIAHHO —
He BblJIaBas HUKAKUX OIIMOOK, OH IOMPOCTY JIeJIAeT BUJI, YTO HPOYUTAJ IUCTIO O
(mouemy Tak cjleJIaHO, HELOHITHO, HO peaJlbHOCTh UMeHHO TakoBa). OTcioia pac-
XOXKJIECHUE MEXKJY KOJUYECTBOM BBEIEHHBIX UUCEN, MOJICIUTAHHBIX IPOIPAMMOIL,
U KOJIMYECTBOM YHCEJI, KOTOPbIe PeasibHO BBEJI M0JIb30BATENb (XOTsI CyMMa BblIa-
€Tcd TpaBWIbHAg, Belb NpUOABJIEHNE JIUITHETO HYJIs €€ He MEHSET; HO 3TO HaM
IIPOCTO TIOBE3JI0 — IPEICTABLTE, ITO OBLIO OBbI, €C/IM ObI MBI CINTAJIN HE CYMMY, &
IPOU3BE/ICHNE).

N s70 emé me kowuer ucropuu. s ciaydas, Korjga BBOJ HJIET HE U3 HACTOS-
mero daiira (KOTOpbIil JeHCTBUTEIFHO MOXKET KOHIUTBCS ), & ¢ KJIABUATYPHI, TJe
CHUTYyaIio KOHIa (haiijia IPUXOIUTCT UMUTUPOBATh HaxkartumeMm Ctrl-D, BIIOJIHE
BO3MOYKHO IIPOJIOJIKEHIE YTEHUs T0CIe HACTYIUIEHUsI CUTyalluu KoHia daiiia; B
MPUMEHEHUN K HAIIel CUTYAIMU 9TO 3HAYUT, UTO read, «yIEPEBIINCh» B CUTYa-
U0 «KOHerl (haitiay, ucnoavdosan €€, Tak ato eof 3Toro KoHia dailjia yxe He
yBUAUT. VIMEHHO [MO3TOMY HPUXOAUTCH HaXKUMaTh Ctrl-D JiBaxKJbl, 9TOOBI IPO-
rpamMma 3aBepimiach. [Ipu pabore ¢ nacrosmumu daitiamu Takoro agpdexTa He
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HabJIIOAAETCs, IOTOMY YTO, KOJIb CKOPO (Paiil KOHIUJICS, CBA3AHHDBINA ¢ HUM IIOTOK
BBOJIa OCTAETCS B CUTyaIlun KOHIA dailjia «HaBCermas.

Tak win vHave, y HAC UMEETCS MPOOJEMa, U HYKHO CPEICTBO [Jisi e€ pelre-
nus; Free Pascal Ham Takoe cpeiicTBo npemocTaBisier — 5T0 GyHKIms SeekEof.
B oriutine ot o6praroro eof, sra PYHKIUS CHAYAAG NPOYUMDBLEAEM U 0OMOPACHL-
saem 6ce nNPobesvHbvle CUMBOADL, U €CTU OHA B UTOre «YIEPJAachy B KOoHeIl daiiia,
TO BO3BpAIAeT «UCTUHY», & €C/IU HalllJIa HEeIIPOOEIbHBI CHMBOJI — BO3BPAIIAET
«JI0XKb». [Ipy 9TOM HaliIeHHBIN HETPOOEILHBIN CUMBOJI «BO3BPAIIAETCI» B IIOTOK
BBOJIA, TaK 9TO MOC/JEIyIOmnil read HAYHET PabOTy UMEHHO C HEro.

[IpuBenénnas BbIllle «HEIPABUIbHASY MIPOIPAMMA IIPEBPAIIAETCH B IIPABUIb-
HYIO OJIHUM-€IUHCTBEHHBIM HCIIPaABJEeHUEM — HY2KHO eof B 3arojioBKe IUKJIa 3a-
MeHUTb Ha SeekKEof, m Bcé OymeT paboTaTb HMEHHO TaK, KAK MBI XOTHM.

Peannzauus SeekEof B coctaBe Free Pascal fo HegaBHux nop cogepxana coBepLueHHO
Heslenyto oLmnbKy, AenatoLLyto HEBO3MOXHOI paboTy C N1tobbIMM NOTOKaMM BBOAA, OTAUYHBIMY
OT HaCTOSILMX ANCKOBbIX haliNioB U OT BBOAA C TepMmuHana (c knaenaTypsl). B wactHocTw,
nporpammebl, ucnonssytoume SeekEof, He Mornm paboTaTb B cOcTaBe koHBeliepoB. ABTOpy
KHUrnm 06 3TOM COO6LIJ|VIJ'IVI HNTATENN BCKOPE NOCNE BbIXOA4a NEPBOro ToOMa NepBoro nagaHus.

WNuTtepecro, 4To ownbka bbina BHecena B kog npumepho B 2001 roay; cyas no Bcemy,
KTO-TO HEO[HOKPATHO MbiTascs 0b 3Toii ownbke coobuwiaTe paspaboTtunkam Free Pascal, og-
HAaKO BMECTO TOro, ‘-|T06bl OLIJI/I6Ky NCNPaBNTb, TaM Npeano4Yn HanucaTb B AOKYMEHTauUunu,
4TO, MOJ, 3Ta beHKLl'I/Iﬂ HE NpeaHa3Ha4Y€Ha OnA pa6OTbI C NOTOKaMun, OTZINYHbIMWU OT AWNC-
KOBbIX (paiifloB — T.€. «B Jydwunx Tpaguumsixy obbseunn bar dwndeii. O Tom, ans yero
BOODLLE HY)KHA Takasi (OYHKLUMS 11 KaK MpessiaraeTcs nucaTh NMporpaMMbl, YUTaOLMe YnCna
N3 TEKCTOBbIX NOTOKOB, co3gaTtenu Free Pascal npu stom ymonuanu.

B cenTabpe 2020 roga, roToBsi KHWUry KO BTOPOMY W3LAHWIO, Ball MOKOPHbIW Ciyra pe-
W MoNbITaTbCs yoeauTs 3Ty KomnaHuio, 4To SeekEof BCE e ciegyeT ucnpasuts. B xoge
LMCKYCCUM Y aBTOpa CNOXUIOCH YETKOE BreyaT/ieHne, YTO B KOMaHge paspabotyukos Free
Pascal HeT HM ogHOro 4enoBeka, NOHWMAOLLErO, 3a4eM HyxHa yHKuus SeekEof n Boob-
e 4TO Takoe TeKCTOBbIfi MoTok BBOAa (0cobeHHO B cucTemax cemelictBa Unix) u kak ¢
Humu pabotatot. Bonee nogpobHo 06 3Tol UCTOPUM MOXKHO MPOHUTaTL Ha caiiTe aBTOpa,
TaM >Ke MPUBOAATCS CCbIIKN Ha obcyxaeHus Ha cdopyme. HTobbl ybeauTs OgHOrO OTAENb-
HO B35 TOro TBEPAOJ0DOro MepcoHaXka, 4YTO MUP AEACTBUTENLHO YCTPOEH Tak, a He mMHaue,
aBTOpY MPULLIOCH MPUMEHUTL TSDKENYIO apTUIEPUIO: OTKOMaTh B LKAy OpUTrMHaNbHYO
kopobky Borland Pascal 7.0 co Bcemun kHM>XXKamMu 1 NpoLnTUPOBaThL, Kak rOBOPUTCS, NEpPBO-
NCTOYHMK — opurnHanbHoe onucanune SeekEof, B koTopom B 4ncne npoyero bbIIO CKasaHo,
N5t Yyero aTa pyHKuMs npeaHasHadaetcs. Mano Toro, npuwnoce ewé nssneyb N3 apxuBoB
25-neTHeli faBHOCTU AMCTPUBYTUBHLIA KoMnnekT Toro ke BP 7.0, oTbickaTh B HEM ncxoa-
Hukn RTL, HaiiTu B HUX dhalin, copepXKalymnii peanmsaumnio cpasy 4eTbipéx dyHkunii — Eof,
SeekEof, Eoln n SeekEoln — n Harnsg4HO NpPOAEMOHCTPUPOBATbL 3TUM CTPAHHbLIM JHOASM,
4YTO opuruHanbHasa Bepcus SeekEof Hukorpga He penana Bcex TeX UAMOTCKUX BeLLeRn, KOTO-
pble 3a4eM-To cogepxkan kog eé FreePascal'esckoli peanusaunn. MNo-Buagumomy, y Tex, KTo
nbiTascs ob sToli owmnbke coobwats paHbuie, kopobku ¢ Borland Pascal'em B wkady He
HALWOCh, @ Ha MeHbluee MeliHTeliHepbl Free Pascal's 6binm He cornacHbl.

Camoe nHTepecHoe, YTO TOT >Ke MepPCoHax, Ha BecniogHy ANCKYCCUIO C KOTOPbIM BalLl
MOKOPHbIA yrpobus He OAMH JECATOK HacOB, HEXOTS COrNACWUCs B UTOre UCMPaBUTb Camy
dyHkuuto SeekEof, HO «3a04HO» HanNpoYb PassioMan B KOAE HEKYID ApYryko hyHKUUIO,
4YTO NPUBENO K OTKJIIOYEHUIO Dydhepn3anmm Ha BCeX MOTOKaxX BbIBOAA, KPOME «HACTOSILLMX>
OMCKOBbIX (haiiNoB, n 0bCyXAaTh CBOM MAMOTCKME AEACTBMS OTKa3afcs, a APYrux Ntofei,
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VMEIOLLMX AOCTYN K KOAY U FOTOBbLIX K COTPYAHUYECTBY, cpean MeiinTeliHepos Free Pascal He
HaLLIOCh.

Tak nam uHaye, Ha MOMEHT BbIMycka BTOPOro usgaHusi khuru B Hadane 2021 roga no-
cnegHum odmumansHeiM pennsom Free Pascal Bcé ewig octaérca 3.2.0, B kotopom SeekEof
No-NPeXXHEMY COAEPXXUT Npoaepasimniica 19 net yeli-1o ngmotusm. HYt1obbl nony4nTs uc-
npasneHHyto Bepcuio SeekEof, Hy)KHO ckayaTb C canTa freepascal.org apxus cBexei
BepCUM, HaxoasLelics B pa3paboTke, n paboTaTh C Heli; KOrga COCTOUTCS Caeaytowmii odu-
LManbHbI PeNn3, HUKTO, Pa3yMeeTCsl, CKa3aTb HE MOXET, HO eCTb XOTsi Obl Hajexaa, 4To B
cnegytouleii Bepcun SeekEof OyaeT paboTaTb KOPPEKTHO.

Bcsa ata nctopusi, kK coxanenuto, nokasbsiBaeT, 4To npumMeHsTb Free Pascal B ponn npo-
heccrnoHanbHOrO MHCTPYMEHTa DOyaeT KpaliHe HeOCMOTpUTENLHO. ABTOp He cTan bbl UMeTb
HUKaKUX fefl C 3TUM MPOEKTOM, eCu Dbl He TOT (PaKT, YTO APYrMX CKONbKO-HUOYAb XUBbLIX
peanusauuii [Mackans B Mupe ceiiyac npocTo HeT.

Ha Bcakwnii ciaydait yiomsinem Takzke dyHKImio SeekEoln, KoTopast Bo3Bpaliia-
€T «UCTUHY», KOTJIa JIOCTUTHYT CUMBOJI KOHIIa cTpoku. [Ipn arom, kak u SeekEof,
OHA YUTAET U 0TOPAChIBAET IPOOETHHBIE CUMBOJIBbI. DTa (DYHKIUS MOXKET OTPeDO-
BaThCs, HAIIPUMED, ecau (popMaT BXOMHBIX JAHHLIX TPEIIOAracT HADOPhI duceT
[IEPEMEHHOTO pa3Mepa, CrPYIIUPOBAHHBIE TI0 PA3HBIM CTPOKAM.

2.6. Cucrema tunos IlackaJa

2.6.1. BcTpoeHHbIE TUNIBI U TI0JIb30BATEJIbCKNE TUMBI

IlepemenHble U BBIpayKeHMs, KOTOPbIE MbI HCIIOJIB30BaJIA JIO CUX IIOP, OTHO-
CHJINCh K pa3iudHbIM TunaM (integer u longint, real, boolean u HEKOTOPBIM
JIPYTUM ), HO y BCEX STUX THUIIOB €CTb OJHO ODIIee CBONCTBO: OHU 6CMPOEHDL 8 A3bIK
Iackansb, TO €CTb HAM He HY?KHO O0bICHATH KOMIIHJIATOPY, YTO 9TO 338 TUIBI, KOM-
MAIATOP O HUX YZKE 3HACT.

BcerpoennbiMu TumiaMu J1eJ10 He orpaHutnBaercs; [lackasib mo3BoJIsieT HaM ca-
MHUM CO3/1aBaTh HOBBIE THIIBI BHIPDAYKEHUI U IIepeMEHHBIX. B OoJIbImnHCTBE Cityyaes
HOBBIM THUTIAM JIAIOTCS MMEHA, JJIsT Iero UCIOMB3YIOTCS y2Ke 3HAKOMBIE HAM UudeH-
muduramopv, — TOIHO TaK Ke, KaK JJIs y?Ke 3HAKOMBIX HaM II€PEMEHHBIX, KOH-
CTaHT U IOAIIPOrPAMM; B HEKOTOPBIX CJIy4asX UCIOJIb3YIOTCA TaKKe AHOHUMMHbLE
TNUNDL, TO €CTh, KaK cjeJyeT U3 Ha3BaHUsl, TUIILI, KOTOPbIM UM HE Ha3zHadaeTcs,
HO UX Ucrosb3oBanue B [lackase HecKoIbKO orpanndeno. JI100ble THIIBI, BBOJUMbIE
IIPOrPAMMHUCTOM (TO €CTh He SIBJISIFOIIUECS] BCTPOEHHBIMHU ), HA3BIBAIOTCS NOAB30-
8AMEALBCKUMU TNUNAMU, [IOTOMY YTO UX BBOJAUT NOAL30GAMEAD KOMNUAAMOPA,
fACHO, 9YTO TaK!M IIOJIb30BaTEJIEM fABJACTCA IIPOrPaMMUCT, KOTOPOrO, KOHEYHO K€,
He cjleflyeT IIyTaThb ¢ II0JIb30BaTeseM II0JIy4YeHHO! IIporpaMMBl.

s onmcaHusl MOJIB30BATEBCKIX TUIIOB U UX UMEH HCIOJIB3YIOTCA CEKUUU
ONUCAHUA MUNO0E6, HAUNHAIOIINECS C KJIIOUEBOIO CJIOBA type, IOIOOHO TOMY,
KaK CEeKIINM OIMCAHWS IIePEMEHHBIX HadMHAIOTCA co cyoBa var. Kak m B ciaydae
C IepeMEHHBIMH, CEKIIMIO ONMCAHHS THIIOB MOYKHO PACIOJIOKUATH B 2400045H0U
obaacmu mubO A0KAALHO 6 nodnpozpamme (MeZKIy 3ar0JI0OBKOM MOAIIPOrPAMMBL 1
eé Tesiom). Kak u nepemMeHHbIe, TUIIbI, OMMCAHHBIE B [IOPOrPAMME, BIJIHBI TOJIBKO
B 9TOI MoJIIporpaMMe, TOrja Kak THIIBI, OMMCAHHBIC BHE MOJIIPOrpaMM (TO eCTb
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B 17106aJIbHOM 006J1aCTH) BUJHBI B IPOrPAMME C TOIO MeCTa, TJIe THIl OIIUCAH, U JI0
KOHIIa IIPOrPaMMBI.

CaMplii IPOCTOI BapWaHT HOBOTO THIA, — 3TO CHHOHUM KAKOTO-HUOYIb THU-
I1&, KOTOPBIA y HAC y2Ke €CTb, B TOM YHCJI€ BCTPOCHHOI'O; HAIIPUMED, MBIl MOXKEM
onucarb Tl MyNumber Kak CMHOHUM Tulla real:

type
MyNumber = real;

IIOCJIE 9€T'0 Y HAaC ITOABUTCA BOSMOXKHOCTD OIIMCBIBATh IIEPpEMEHHBIC TUIIA MyNumber:

var
X, ¥, z: MyNumber;

JlenaTh ¢ 9TUMHU IEPEMEHHBIMUA MOXKHO BCE TO K€ CaMOe, UYTO U C IEePEMEHHBIMU
Tumna real; 6oJiee TOro, UX MOXKHO HEOTPAHUYEHHO CMEIINBATH B BLIPAKEHUSIX C
[IEPEMEHHBIMU U JIPYTUMU 3HATEHUSIMEI TUIA real, IPUCBAUBATD JPYT APYTY U T. II.
Ha mepBbIit B31JIsA BBEIEHNE TAKOIO CHHOHMMA MOXKET TOKa3aThbCs OECCMBICICH-
HBIM, HO WHOT/Ia OHO OKa3bIBaeTcsd Iojie3Ho. Hampumep, MBI MOYXKeM BO BpeMs Ha-
MUCAHUs KAKOH-HUOY/b CPABHUTEIBHO CJIOXKHOW ITPOrpaMMbl YCOMHUTBCS B TOM,
KaKo# pa3psiIHOCTU TEJIBIX YUCEJI HaM XBAaTHUT JJisi BO3HUKIIEH JIOKAJLHON 3a-
Jadn; ecid, K IPUMEPY, Mbl PEIIUM, UYTO HAM XBATUT OOBITHBIX JIBYXOAMTHDLIX
integer’os, a moTom (yxKe B MPOIECCe TECTHPOBAHUS WU JIAYKe IKCIIyaTaluu
POTrPAMMBI) OKAXKEeTCsl, YTO WX PA3PsiIHOCTH HE XBaTaeT W Imporpamma pabora-
eT ¢ omubKaMy H3-3a IIepelloJIHEHMI, TO JJIs 3aMeHbl integer’os Ha longint sl
WU JIayKe Ha int64 HaM NPUIETCS BHUMATEIbHO ITPOCMOTPETH TEKCT ITPOIPAMMBI,
9TO0BI UAEHTU(PUIMPOBATD IIePeMeHHbIe, KOTOPhIE JIO/IZKHBI paboTaTh C TUCIAMHI
OoJIbITIEll PA3PAIHOCTH, U IOMEHATD UX THUIIBI; IIPU 9TOM MBI PUCKYEM UTO-HUOYIb
VIIYCTUTH WJIM, HA0OOPOT, IPEBPATUTH B UETHIPEXOANTHYIO KaKyIO-HHOYIL Iepe-
MEHHYIO, JJIsI KOTOPO#l JOCTaTOYHO U JBYX OAMT.

Hexkoropble mporpaMMUCTBI CHPABJIAIOTCS C 9TOH IpobJIEMOli, KaK NOBOPHUT-
cst, JIEIEBO U CEPJIUTO: MOIPOCTY UCIOIL3YIOT longint Bcerja u Jyig Bcero. Ho
pu OJIMKAMIIIEeM PacCMOTPEHUH TaKOM IMOIXO0J OKA3bIBACTCS HE CJIUIIKOM YIat-
HBIM: BO-IIEPBBIX, PA3PSAHOCTH longint TOXKE MOXKET He XBATUTh U IIOTPEOyeTCs
int64, a BO-BTOPBIX, HHOIA 0E3yMHOE UCIIOJIb30BaHUE IIEPEMEHHDBIX Pa3PsIHO-
ctu 66bINeli, ueM Tpedyercs, NIPUBOJUT K 3aMETHOMY Iepepacxojy namsaru (Ha-
npuMep, Ipu paboTe ¢ GOTBITIMI MACCHBAMNI) U 3aMeJICHUI0 PAGOTHI TPOrPAMMBI
(eco BMecTO integer mcroJsib3oBaTh int64 B 32-6uTHOlI cucTeMe, CKOPOCTH pPa-
6OTHI MOYKET yIacTh B HECKOJIBKO Pas).

BBenenne THUIIOB-CHHOHNMOB IMO3BOJSIET OOOWTHCH C 9TOM mpobiemoit Gosee
u3dmuo. JlomycTuM, Mbl TUIIEM CUMYJISITOD JIOPOZKHOIO JIBUXKEHUS, B KOTOPOM y
KaXKJI0T0 O0bEeKTa, YIaCTBYIOMIEr0 B HAIIEM MOJIEUPOBAHUY, UMEETCsI CBOI yHU-
KaJIbHBIN HOMED, & eIllé ObIBAIOT HYKHBI IIUKJIbI, IPOOETAIOIINe BCe TaKe HOMEPA;
[IPH 9TOM MbI TOYHO HE 3HaeM, XBAaTUT HaM 32767 0ObEKTOB I JOCTUKEHUSI
TpebyeMbIX Iiejieil MOJIeTUPOBAHUS MJIM HE XBaTHT. BMeCTO TOro, YToOBI rajaTh,
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KaKOl MCII0JIb30BaTh THII — integer mim longint, MBI MOYXKEM BBECTH CBOIl cOb-
CTBCHHBII THUII, TOYHEE, UM THIIA:

type
SimObjectId = integer;

Tenepns Be3ze, Te HAM IO CMBICIY TPebyeTcd XpPaHUTb U 00padaThIBaTh UJIEHTH-
dukaTop 00bHEKTA CUMYJIAINHA, MbI OyJIeM HCIOJIB30BaTh uMs Tuita SimObjectId
(a He integer), a eciu BAPYT MbI MOAMEM, YTO KOJIMIECTBO OO'BEKTOB B MOJIEJIH
onacuo npubamxkaercst K 32000, MbI CMOXKEM 6 00HOM Mecme npozpammv, — B
omucanny tuna SimObjectId — 3aMmeHuThs integer Ha longint, ocTaJabHOE IIPO-
u30iéT aproMaTudecku. Kcratu, eciiv Ha NPOTSAXKEHUN TPOTPAMMBI HAM HU Pas3y
He 1moTpebyeTcst OTPHUIATEIbHOE 3HAYEHIE HACHTI(MUKATOPA 00bEKTa, MBI CMOYKEM
3aMeHHUTh integer Ha OoJiee MMOIXO/ANINI 3/1ech Oe33HAKOBBIH word.

2.6.2. /Inamna3oHbI U II€epeYNCINMbIE TUIBI

Paccmorpennbie B mpebLayIieM aparpade mMeHa-CHHOHUMBI, BOOOIIE TOBO-
P, HUKAKUT HOBDIT MUNOE He c030a6a.AlU, TOJHKO BBOIUIN HOBbIE MMEHA JJIsT VKe
CYIIECTBYIOIMKUX. JTOT maparpad Mbl TOCBITUM JIBYM MPOCTEHIINM CJIydasiM CO-
31aHus deticmeumenvHo HOGbLT TUIIOB.

[Toxkautyit, caMbIM TIPOCTBIM CJIyYdaeM, TPeOYyIOINM HANMEHBIIEro KOJIMIecTBa
MTOSICHEHU, ABJISIETCS Juanason uyeavix wuces. llepeMeHHast TAKOTO THIIA MOYKET
[IPUHUMATD I[IeJIOYNCICHHBIE 3HAYEHNS, HO HE BCAKHE U JIaKe He Te, KOTOpble 00y-
CJIOBJIEHBI €€ pa3pPsiIHOCTBIO, & TOJBKO 3HAUEHUsT U3 3adarro2o duanasona. Hanpu-
Mep, MBI 3HaeM, 9TO JECATUYHBIE ITUPPHI MOI'YT UMETh CBOUM 3HAYEHUEM YHUCJIO
OT HYyJIS JIO JEBATH; 9TOT (PAKT MBI MOYKEM OTPA3UTh, OIMUCAB COOTBETCTBYIOIIHI
THUII:

type

digitl10 = 0..9;
var

d: digiti0;

[Tepemennas d, onucanrasi TaKUM 00pa30M, MOXKET ITPUHUMATH BCETO JIE€CITh 3Ha-
YEHUIL: TIeJIbIe UUC/Ia OT HyJId 10 JIeBATH. B 0CTaJbHOM C 9TOM IePEeMEHHON MOXKHO
paboTaTh TOYHO TaK K€, KaK C JIPYTUMH [IeJIOYNCIEHHBIMU II€PEMEHHBIMMU.
VMecTHO bymeT oTmeTuTh, 4To (BO BCsikom ciydae, anst Free Pascal) mawmntoe npeg-
CTaBJIEHWNE HMCNA B TaKOW NEPEMEHHON COBMNafaeT C MaLUVHHBLIM MPeACTaBleHUEM ODbIYHOMO
Lenoro 4ucna, Tak 4To pa3Mep NepeMeHHO!N AMAna3OHHOrO TUMA OKAa3blBAETCA TaKUM XKe,
KaK pa3Mep HauMeHblueli NepeMeHHON BCTPOEHHOro LEOoro Tuna, CnocobHOro npuHMMaTh
BCE 3HAYeHMs 33JaHHOrO AManasoHa. Tak, nepemeHHas Tuna digit10 bygeT 3aHMMaTb OfuH
baiiT; nepemeHHas Tuna guanasoH 15000..15010 byger 3aHMMaTb, KaK HWU CTpaHHO, 4Ba
63|7|Ta, NOTOMY 4TO HaMEHbLLWNA TNnnN, ymerom,mﬁ NMPUHNMATb BCE€ 3HAYEHUA U3 3TOro Auna-
nasoHa — 3To Tun integer. To4HO Tak >xe gBa GaliTa BygeT 3aHMMaTL 1 NepeMeHHast Tuna
AmnanasoH 60000. .60010, NOCKOJIbKY BCE 3TN 3HAYEHUS MOXKXET NPUHUMATb NEPEMEHHAS TU-
na word, u Tak ganee. Ha nepBblii B3rfisig 3TO KaXKETCS HECKOJIbKO CTPaHHbIM, Befb 0ba 3Tun
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AnanasoHa npeanonaratoT Bcero no 11 pasnnyHbIX 3HaYEeHW KaXKAbIiA; SCHO, YTO AAs HUX
xBaTuno bbl ogHoro baiita. Ho geno B ToM, 4TO, NCNONbL3yst B TaKUX CUTyauusix OAuUH DaiAT,
KOMMUASTOP Bb11 Bbl BbIHYXAEH NPEACTaBAATL HMCNA U3 AMANA30HOB HE TaK, KaK ODbIYHbIE
uesble YUCna, U NpU KaXkaol apupMeTNHECKO onepaunmn Hag YnucnaMm n3 Ananas’oHoB emy
NPULWNOCL Bbl BCTaBAATL B MaWWWHHBIV KOJ AOMOJHUTENLHOE CAOXKEHWUE WIN BblYNTAHME OIS
NPUBEAEHNSI MALLMHHOIO NPEeACTaBAEHUs K By, 0bpabaTbiBaeMOMyY LieHTpasibHbIM MpoLec-
copoM. Huuero HeBO3MOXKHOrO B 3TOM HET, HO B COBPEMEHHbIX YCJIOBUSIX DbICTpoaeiicTBre
Nporpammbl NPaKTUHECKU BCErfa BaXkKHeE, Yem OOBEM MCMOMb3yeMOii NamMsaTu.
Jnara3oHHble TUIIBI HE OTPAHMYMBAIOTCA IEJBIMUA YUCIaMH; HAIPUMED, MbI

MOZKEeM 3adaTh IIOAMHOZKECTBO CHMBOJIOB!

type
LatinCaps = ’A’..°Z7;

K sToMy BOIPOCY MBI BEPHEMCsI IIPU U3y YEHHUH IIOHSITUS N0pAdko6020 muna. Iloka
OTMETUM €II¢ OJIMH OYeHb BAYKHBIl MOMEHT: IIPU 3aJaHUN JUAlla30Ha [Isl yKas3a-
HUSI €r0 TPAHUI] MOYKHO UCIIOJIB30BATH TOJIBKO KOHCTAHIMbL 6PEMEHU KOMNUAAUUY
(cMm. §2.2.15).

Emgé oaun npocroii cirydail mo1s30BaTeIbCKOrO TUIIA — TaK HA3bIBACMBILI ne-
PEVUCAUMDBITL MUN; BBIPAXKEHUE TAKOI'O TUIIA MOXKET HIPHHUMATH 00HO U3 3HA-
wenull, nepeucAeNNbT A6HbIM 06pasom 1pu omucanuu Tuna. Camu 9TH 3Hade-
Hust 3aga0Tcs uuenTudukaropamu. Hampumep, Jyist ONNCAHUS 1IBETOB pajlyru
MBI MOLVIM OBl 33/1aTh THUII

type
RainbowColors =
(red, orange, yellow, green, blue, indigo, violet);
var
rc: RainbowColors;

Ilepemennass rc MOXKeT TPUHUMATL OJHO W3 3HAYEHUI, IEPEINCIEHHBIX B OMUCa-
HUU THUIIA; HAIIpUMED, MOXKHO CJIeJIaTh TaK:

rc = green,

Kpome nipucBanBanusi, 3Ha4eHNs BbIPaKEHUl [1€PEYNUCTUMOrO THIIa, MOXKHO CpaB-
HUBaTh (KaK Ha PABEHCTBO W HEPABEHCTBO, TaK WM HA MOPSJOK, TO €CTh C IIO-
MOIIIBIO ollepanuil <, > <=1u >:). Kpowme Toro, njist 3nadeHus mepedaucImMOro
THIIA MOXKHO Y3HATH npedvidyuiee 3HAUEHNE U caedytowee 3HATEHNIE. DTO JIETaeT-
csl BCTPOEHHBIMH (DYHKIUSIMU pred M succ; HaAIPUMep, IIPH MCIIOJIb30BAHUN THUIIA
RainbowColors mu3 Hamero npumMepa Bbipakenue pred(yellow) mMeeT 3HAYEHUE
orange, a BeipaxkeHue succ (blue) umeer 3nadenne indigo. [lonbITku BEIYUCTUTD
3HaYECHNe, IPEIIeCTBYIONIee IePBOMY NN CJICAYIONee 3a MOCIeIHNM, HI K IeMy
XOPOIIIEMY He IPUBEJLYT, TAK UTO IPEXK/Ie, IeM NPUMEHSTh (DYHKINH Succ u pred,
CJIEyeT YIOCTOBEPUTHCS, YTO BbIparkeHHE, NCIOIb3yeMOe B KadeCTBE apryMeHTa,
HEe UMeeT CBOUM 3HAYEHHEM, COOTBETCTBEHHO, IIOCJeHEee WA IIepBOE 3HAYCHUE
JJIA JaHHOI'O TUIIA.
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OTmeTum, 4To pyHKUMM succ n pred onpefeneHbl OTHIOAL He TONBbKO ANs NMepeyHncnm-
MbIX TUMOB, HO 06 3TOM MO3Xe.

3HaYeHNs IEPEUNCIUMOTO THIIA UMEIOT HOMEPA, KOTOPbIE MOYKHO Y3HATD C I10-
MOIIIBIO YK€ 3HAaKOMOM HaM>! BCTpOEHHO dyukIun ord u KOTOpbIe BCEra HAYUM-
HAIOTC C HyJId, & HOMEp CJICAYIONero 3Ha4eHns Ha €JIMHUILY IIPEBOCXOAUT HOMED
IPEABIIYIIEro.

B knaccnyeckom [lackane koHCTaHThI, 3afatoLine nepeyncanMblii TUM, PaBHbI TOJIBKO
camu cebe 1 HUYEMY NHOMY; MPERSIOKEHNE SIBHO 33faTb 3HAYEHNE KOHCTaHTbI B nepeyqmc-
NIeHUN» C TOYKM 3peHus knaccuyeckoro MNackans nonpocty beccmbicneHHo. B To e Bpems
coBpeMeHHble gnanektbl lNackans, skatodas Free Pascal, nog Bnnsitnem sisbika Cu (B koTO-
POM aHa/IOrNYHble KOHCTaHTbI SBASIOTCA MPOCTO LEJOHUCIEHHBIMU) HECKONBKO BUAOWN3ME-
HUINCb W MO3BOJSIAIOT SIBHO 3afaBaTb HOMepA A KOHCTAHT B MEPEYUCIEeHUsX, Nopoxaas
CTpaHHbIii (ecnn He ckasaTb BpefoBbIi) THM, KOTOPLIVE CHUTAETCS NOPSIAKOBLIM, HO MPU 3TOM
HE OONYCKAaeT NCMOJIb30OBAHNA sSucc un pred n dJaKTVIHECKVI HE ,u,aéT HW4Y€ero NoNe3Horo, eeb
(B OTAIN4Me, ONATb Xe, OT Cm) B [lackane ecTb cpeacTBa, crneuuanbHO npeaHa3sHaYeHHble
015 ONNCAHNSA KOHCTAHT BPEMEHN KOMMOUAALNN (CM.CTp.259) NMPUTOM He TOJIbKO LIeIoYnC-
JIEHHbIX. PaCCManVIBaTb TaKNE «sABHbl€ 3HAYEHNA HOMEPOB» Mbl HE 6yp|EM, KaK, BMpPoO4eEM,
W MHOTMe Apyrue cpeactsa, umetowmecs Bo Free Pascal.

OrMmeTnM, 9TO KOHCTAHTA, 3aJIAI0IIasi 3HAYCHNE TIEPEUINCIMMOrO TUITA, MOXKET
OBITH UCIIOJIL30BAHA TOJBKO B OJHOM TAKOM THUIIE, UHAYE KOMIIUJISTOD HE CMOT ObI
OIIPEJIE/IUTD THUIl BHIPAYKEHUSI, COCTOSIIET0 U3 OJIHOM 9TON KOHCTAHTHI. TaK, orucan
B iporpamme Tuil RainbowColors, a moroM 3a0bIB [IPO HETO U OIKCAB (HAIPUMED,
JIUTsl MOJIEJIMPOBAHNUSI CUTHAJIOB CBETO(hOpA) YTO-TO BPO/Ie

type
Signals = (red, yellow, green);

MBI TTOJIy9uM OIuoOKy. [1oaToMy TporpaMMucTbl 9acTO CHAOXKAKT KOHCTAHTHI I1e-
PEYHCINMBIX TUIOB NMpeduKcaMu, MHEMOHUYIECKN CBA3AHHBIMU ¢ X TunoMm. Ha-
puMep, MBIl MOTJIH ObI M30e2KaTh KOH(JIUKTA, CIE/IaB TaK:

type
RainbowColors = (
RcRed, RcOrange, RcYellow, RcGreen,
RcBlue, RcIndigo, RcViolet
);
Signals = (SigRed, SigYellow, SigGreen);

2.6.3. O011iee 1oHATHE TTOPSIIKOBOIO THUIIA

[Tox, nopsadkosvim munom B Ilackajie HOHUMAETCS THIL, YIOBIECTBOPSIIOIIHIT
CJIEIYIOIINM YCJIOBUAM:

1. BceM BO3BMOXKHBIM 3HAYEHUSM STOTO THUIA COMOCTABJIEHBI I€JI0YUCIEHHBIE
HOMEPQ, TIPUIEM 9TO CIAEJIAHO HEKUM €CTECTBEHHBIM 00pPa30oM;

3!'HamoMHMM, 9TO MBI BCTPEYAINCEH C 9TOH (PYHKIHEH, KOTia paboTaan ¢ KOJAME CHMBOJIOB;
cMm. §2.5.1.



314 Szpik [Tackasap 1 HavMaIAa TPOrPAMMUPOBAHUS

2. Ha/l SHAYCHUAMU STOI'O THUIIa OIIPpEAeJIEHBbI Ollepalliil CPpaBHEHUAI, HpI/I‘IéM
3JIEMEHT C MEHBULUM HOMEPOM CHUHTaACTCA MEHBLIINM;

3. JUI THTIa BO3MOXKHO YKa3aTh HAaUMEHbINee U HaubOJIbIee 3HAYEHUE; JJIst
BCEX 3HAYEHWi, KpoMe HauOOJILIIEro, OlpPeJIeeHo caedylowee 3HAYeHne, a
JUIST BCEX 3HAUYEHUil, KpoMe HAMMEHbIIIEro, OIPeJIeJIEHO npedvidyuiee 3Ha-
YeHUe; TIOPSIKOBBI HOMEp TPEJIbIAYINEro 3HAYEeHUsI Ha eJIMHUILY MEHbIIIE, a
CJIEJIYOIEero 3HAYEHHsI — Ha, eIMHKILY OOJIbIIEe HOMePa UCXOIHOIO 3HAYEHU .

JlsisT BBIYMCJIEHUST TOPSIAKOBOIO HOMepa 3jeMeHTa B [lackase mpemycMoTpena
BCTpOeHHAas PYHKIMUS ord, a i BLIYUC/ICHUS MIPEIBIIYIINEro U CASIYIONEro dJe-
MeHTOB — (PyHKImMEM pred U SuUCC COOTBETCTBEHHO. Bee 3mu dyHKIUM HAM yKe
3HAKOMBI, HO TEIEPb Mbl MOXKEM IIEPEUTH OT YACTHBIX CIydaeB K ODIIeMy U 00b-
SICHUTD, UTO 3T (PYHKIIUM HA CAMOM JIeJie JIeJIAl0T U KAaKOBa UX 00JIACTb IIPUMe-
HEHUA.

[TopsiiKOBBIME TUIIAMU SIBJISTFOTCSI:

e Tun boolean; ero HamMeHbIlee 3HavUenne false nmeer Homep 0, a HAUOOJIb-

Iee 3Ha4YeHUe true — HOMep 1;
e Tull char; HOMepa €ro 3JEeMEHTOB COOTBETCTBYIOT KOJaM CHUMBOJIOB, HaHl-
MEHBIINN 71eMeHT — #0, HanboJbInit — #255;

e IICJIOUNC/ICHHBIE THIILI, KaK 3HAKOBBIC, TAK M GE33HAKOBLICS;

e 1100011 MMAITa30HHBIN THUIT;

e 110001 ITepEeINCIUMBIN THII.

B 10 xe Bpems Tum real MOpsSIKOBLIM HE SIBJISIETCS; TO BIIOJIHE ITOHSITHO, BEIb
qucsIa ¢ maBaoleil Toukoil (hakTudecku 3TO JBOUYHBIE JIPOOH) HE JOIYCKAIOT
HUKAaKO# «ecrecTBeHHOI» HyMmeparuu. Oyukiun ord, pred u succ K 3HAYECHUAM
Tuna real NPUMEHSTH HEJIb3d, TO BBI30BET OIMUOKY ITPU KOMIUIAIAU. FKcau ro-
BOpUTH B 00I1IeM, MOPsiIKOBbIMU B [lackasie He SBJISIIOTCS HUKAKUAE THIIBI, KPOME
[IepeYMCIeHHBIX BBIIE, TO €CTh KpoMe boolean, char, 1eJibix (pas3psIHOCTHIO 10
32 6UT BKJIIOYUTEIHHO), EPEUUCTUMBIX TUIIOB U JHAIIA30HOB.

[Honsttue nopsikoBoro Tura B llackajie odeHb BaxKHO, IMOCKOJIBKY BO MHO-
IUX CUTYaIUsX JOIMYCKAETCS HUCIOJIb30BaHUE JIIOOOTO MOPSIKOBOIO THUIIA, HO HE
JIOIIYCKAETCs MCIIOJIb30BaHNE HUKAKOIO JAPYyroro. OJHY TaKylo CUTYaIlUIO0 Mbl yXKe
BUJIEJTH: IMATTa30H MOYKHO 3a7[aTh KaK MTOTUATIA30H 4100020 NOPAJK06020 Muna —
U HUKAKOTO JPyroro. B OymayieM Mbl CTOJKHEMCS TaK>Ke ¢ APYTUMEU CUTYAIUSIMHU,
B KOTOPBIX HEOOXOJIMMO HCIOJIb30BATD MOPSIIKOBbIE TUIIBI.

2.6.4. MaccusBnbl

Aszpik [lackasb 1MO3BOJISIET CO3MABATD CAOHCHBIE TIEPEMEHHbIE, KOTOPBIE OTJIN-
YaIOTCsL OT MIPOCTBIX TEM, YTO CAMHU COCTMOAM U3 Nepemernur (pasyMeeTcs, Jpy-
roro, «bosiee mipocToro» Tuma). CIIoKHbIE TIepeMeHHble ObIBAIOT JBYX OCHOBHBIX
BHUJIOB: MACCUBb, U 3GNUCY; Mbl HAYHEM C MaCCHUBOB.

32K0MHI/IJ1HT0p Free Pascal ne cunraer mopsiakoBbiMu 64-O0UTHBIE IeJIbIE TUIIBI, TO €CTh THUIIBI
int64 u qword. DTO OrpaHUYEHNE BBEJEHO IIPOM3BOJIOM CO3/aTesIeil KOMINISITOPa U HE UMEET
APYTUX OCHOBAHUI, KPOME HEKOTOPOTO YIIPOIIEHUS PEATH3AIINN.
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Maccueom B Ilackasie HasbIBaeTCs CJIOXKHasl IIepeMeHHasi, COCTOsI-
iasi U3 HECKOJIbKUX IIePEMEHHBIX OJHOrO M TOI'0 K€ THUIAa, Ha3bIBAeMbIX
anemenmamu maccusa. Jas obpaiienus K 9JeMEHTAM MAaCCUBA CIyXKAT TaK
Ha3bIBAEMBIE UHOEKCHl — ZHAYEHUS TOIO UM UHOTO NOPAJKO6020 Muna, Jallle Bee-
ro — OOBIKHOBEHHBIE IleJIble YHCJIa, HO He 00sI3aTe/IbHO; WHJIEKC 3allChIBAETCS B
KBaJIPATHBIX CKOOKaX IOCJe MMEHH MACCHBA, TO €CTb eCJIM, HAIIPUMED, & — 3TO
[epeMeHHasl THIIa «MACCUB», JIJIsT KOTOPOI0 MHIEKCAMU CJIy KaT IEJIble UHUCTIa, TO
a[3] — 910 sseMenT MaccuBa a, umeronmii Homep (uHjekc) 3. B kBajpaTHbIX
CKODKaxX MOKHO YKa3bIBATh HE TOJIBKO KOHCTAHTY, HO M IIPOM3BOJILHOE BbIpazKe-
HU€ COOTBETCTBYIOIIETO THIIA, YTO IMO3BOJISIET BBHIUUC/ISTH WHIEKCHI BO BpPEMs HC-
IIOJTHEHH A ITPOrpaMMBbl (663 9TOHI BO3MOXKHOCTU MACCUBBI HE UMEJIN 6bI HUKaKOI'O
CMBICTIA).

Konb ckopo MaccuB — 9TO 1O CyTHU epeMeHHasI, IyCTh JaXKe U «CJIOKHAAY, ¥
3TOI ImepeMeHHo Jo/KeH OLITh THII, €ro MOXKHO, KaK U JPyrhe THUIILI, OIINCATL U
cHAOIUTH MeHeM. Hampumep, ecjin Mbl IUIAHUPYEM HCIIOJIB30BATH B IPOrPAMME
MaCCHUBBI U3 CTa 4YuceJsl Tulila real7 COOTBGTCTByIOH_LI/Iﬁ TUII MO?KHO OIINCaThb TaK:

type
reall00 = array [1..100] of real;

Tenepp reall00 — 3T0 uMA MuUNaG; NEpeMeHHas TAKOrO THUIIA OYIET COCTOATH W3
CTa TEepPeMEeHHBIX Thla real (9/IeMEHTOB MaccuBa), KOTOPble CHAOXKEHBI CBOMMNI
HOMepaMu (MHJIEKCAME ), IPUIEM B KAIeCTBE TAKUX WHJIEKCOB UCIIOJIb3YIOTCS 1€~
Jbie guciia ot 1 o 100. BBesg ums Tuma, MbI MOYXKEM OIUCHIBATH ITepeMEHHBIE
9TOTO THUIIA, HAITPUMED:

var
a, b: reall00;

OIII/IcaHHbIe TaKNUM O6p330M aub—3TO U eCcTh MaCCHUBBI; OHH COCTOAT U3 dJIEMEeH-
ToB al[1], al2], ..., a[100], b[1], b[2], ..., b[100] Hanpuwmep, ectu HaM 3a94EM-TO
HOHa;LO6I/ITCH I/I3yanb IIoBeIeHne CHHyC& B OKPECTHOCTAX HYJIAd, TO JJId 9TOI'O MBI
MOXKEM JIjIsI HadaJia B 3JIeMEHTaX MacCHBa a cpOPMUPOBATDH IIOCIEI0BATEIHHOCTD

quces 1, %, i, o, 2799

al1] := 1;
for i := 2 to 100 do
ali] := ali-1] / 2;

a 3aTeM B dJIEMEHTHI MacCuBa b 3aHeCTH COOTBETCTBYIOII[ME 3HAYECHUA CUHYCa:

for i := 1 to 100 do
bl[i] := sin(alil);

U, HAKOHEII, PaclevyaTarThb BCIO MMOJIyIeHHYIO TabJIHILy:

for i := 1 to 100 do
writeln(alil, ’ ?, b[il);
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Ob6paruTe BHUMAHNE, 9TO 3/I€Ch MbI BCE OIIEPAIUU IPOU3BOIUM HAJTL IAEMEHTNAMU
MaCCHUBOB, & HE HaJ[ CAMUMU MaCCHBAMM; HO MaCCHUB IIPU HEOOXOJUMOCTH MOYKHO
paccMaTpuBaTh U KaK €IMHOE Iejioe, BeIb ITO Ke repemeHHasi. B dacTHOCTH,
MAaCCUBBI MOYXKHO JIPYT JIPYTY TPUCBAUBATD:

a := b;

HO CHAadYaJ/Ia CJaeyeT XOPOIIO MMOAyMaTh, BeJb IIPH TAKOM IIPUCBAUBAHUM BCsI UH-
dopmanusa n3 00JIaCTH TAMSITH, 3aHATOW OJHUM MAaCCHUBOM, KONUPYEMCsA B 00-
JIaACTh IIaMATH, 3aHATYIO APYT'UM MaCCUBOM, U 3TO MOXKET 3aHATH CpaBHUTEJILHO
MHOI'O BpeMeHH, 0COOEHHO eC/Id IejlaTh 3TO YacTO — CKaXKeM, B KaKOM-HHUOYIb
ruKJe. TOTHO Tak »Ke CJIeyeT cobJII0IaTh OCMOTPUTEIBFHOCTD IIPH IIepeade Mac-
CHUBOB B KaueCTBe IapaMeTpa B IPOLeayphl U PYHKIMK; K 3TOMY BOIPOCY MBI €IIé
BepHEMCsI. BaykKHO IOMHHUTDH, YTO IIPHUCBAMBATL APYT APYTY MOXKHO TOJIBKO
MAaCCHBBI OJHOT'O THUIIA; €CJIU JIBA MAaCCUBa OTHOCATCHA K Pa3HbIM THUIIAM, IIyCThb
Jlazke COBEPILEHHO OJMHAKOBO OIMCAHHBIM, IPUCBAUBATL UX OyIeT HEeIb3sl.

KaK MBI y}Ke yHOI\/II/IHa.HI/I7 B IIpUHITUIIE TUILy MOZKHO He JaBaThb UMCHH, a Cpa3y
OIIMCHIBATEH IIEPEMEHHYIO TAKOT'O TUIIA; CAM THUII B TAKOM CJIydae OylIeT CUMTAThCS
AHOHUMHBLM. ITO KACAETCs B TOM UHCJIe TUMA-MACCHBA: HAIIPUMED, Mbl MOLJIA
OBbI OCTYIIUTD TaK:

var
a, b: array [1..100] of real;

— ¥ B YCJIOBHUSIX IPOCTOH 3aJa4uu, B KOTOPOI 0OJIbIIIE MACCUBOB TaKOT'O THUIIA HE
IIPeJIoJIaraeTcsi, Mbl COBEPIIEHHO He 3aMeTuM pasHuilbl. Ho ecium B KaKoi-To MO-
MEHT, HaIPUMep, JOKAJbHO B KaKOW-HHOYIb IIPOIEaype HaM MOTpedyeTcs erre
OJIUH TaKOIf MacCUB, U MbI OIHUIIEM €ro:

var
c: array [1..100] of real;

— TO 3TOT MaCCUB OKaKeTCsl HECOBMECTNUM C MACCUBAMH @ U b, TO €CTh UX HeJIb34
Oyzer NnpucBamBaTh JAPYT JPYry, HECMOTPsl Ha TO, YTO ONMCAHBI OHH COBEPIIEH-
HO oxuHakoBo. [leyjo B TOM, 9TO (hopMaabHO OHU OTHOCATCS K PA3HBIM THITAM:
KaxKJIbIil pa3, Korjga KOMIWJIITOP BUJIUT TaKoe OIMCAHUE IEPEMEHHOI, Ha caMOM
JieJie CO3JIaeTcs eIle OUH THII, IPOCTO eMy He JIa€Tcs WMEHU, TIO9TOMY B HAIlleM
IIpuMepe TIEPBBINT TaKoit TUII OKa3aJics CO3/MaH IIPU ONMCAHUU MaCCHUBOB a U b, a
BTOPO# (IIyCTh TOYHO TAKOM K€, HO HOBBI) — MPH ONMCAHUN MaCCHBa C.

OT1e/IbHOINO BHUMAHUS 3aC/IyKUBAET yKa3aHUe IIPeJIeJIOB M3MEHEHNsT HHIEKCA..
Cunrakcumyeckasi KOHCTPYKIHS «1..100» onpeieléHHO 9TO-TO HAIIOMUHAET: TOY-
HO TAKUM K€ 00pPa30M OIUCHIBAINCH TUAIIA30HHBIE TUIIBI, ¥ 3TO He cJydaiino. s
MHIEKCUPOBAHUsT MAacCuBOB B Ilackaje MOXKHO MCIIONIB30BATH JIIOOBIE TTOPSIIKOBBIE
TUIIBI, & IPU OIUCAHUY THUIIA-MACCUBa HA CAMOM Jiejie 3aaETCs TUIl, KOTOPOMY
OOJI>KHO IIPpMHAAJIeXKaTh 3HAYEeHUE MHJEKCAa, Jallle BCero 3To KaK pa3 Jua-
Ma30H, MPUYIEM aHOHUMHBIN — HO He 0bsi3aTebHO. Tak, Tum reall00 MBI MOIIH
OBl onrcaTh OoJjiee pa3BEPHYTO:
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type
fromltol100 = 1..100;
reall00 = array [fromltol00] of real;

31ech MBI cHadYaja OIMCHIBAEM B sIBHOM BHJIE JIMAIIA30HHBINA THII, cHAOXKAas €ro
nMeneM «fromltol00», a IIOTOM HCIOJIbL3yeM 3TO UM¢ IIPU ONMCAHUU MaCCHUBA.
DriBator MaccuBBI, HHAEKCAMU KOTOPBIX CJIY2KaT He AUAITA30HBI, & UTO-TO HHOE.
Hampumep, eciu y Hac B 3ajatde MMEIOTCS IAPUKU CEMU I[IBETOB PAJIyTH, MPHU-
9éM I[BET MbI 00pabaThiBaeM C IOMOIIBIO IIepedncjnMoro tuia RainbowColors
(cm. cTp. 312) ¥ HyKHO B KAKOI-TO MOMEHT IOCYUTATH, CKOJBKO €CTh IIAPUKOB
KaXKJOT'0 IIBETa, TO MOYKET OKa3aThCsl YIOOHBIM MACCUB TAKOTO THUIIA!

type
RainbowCounters = array [RainbowColors] of integer;

MokHO B KadecTBe WHIEKCA MACCHBa MCIIOJIb30BaTh U char, u gaxke boolean:

type
CharCounters = array [char] of integer;
PosNegAmount = array [boolean] of real;

[Tepsbiii U3 9TUX TUIIOB 3a/1a6T MaccuB u3 256 sj1eMenToB (THIa integer), coor-
BETCTBYIOIIUX BCEM BO3MOYKHBIM 3HAYEHHSM THIA char (TO eCTh BCEM BO3MOXK-
HBIM CUMBOJIAM ); TAKOI MACCUB MOXKET MOHAI00UThCsI, HAIIPUMED, TIPU IaCTOTHOM
aHajm3e TeKcTa. BTopoil T npejnonaraeT JBa SjeMeHTa THIIa real, COOTBET-
CTBYIOIIUX JIOTMYECKUM 3HAUYE€HUSIM; 9TOOBI IIOHSITh, I/le TAKOe CTPAHHOE COOPY2Ke-
HU€e MOYKET IIPUTOJINTHCS, IPEJCTaBbTe cebe TeOMETPUYECKYIO 33/1a49y, CBA3aHHYIO
C BBIYNCJIEHHEM CYMM ILIOIIAJel KaKHX-HUOYIAb DUIYyp, MPUIEM CyMMHUDPOBAHIE
HY?KHO IIPOBOJIUTH Pa3JieJIbHO 110 (pUrypam, COOTBETCTBYIOINIMM KaKOMYy-HHOY/Ib
YCJIOBUIO, U 110 BCEM OCTAJILHBIM.

IlepemeHHBIE-MaCCUBBI IIPH UX OLMCAHUH MOXKHO UHUUUGAUSUPOSAM, TO €CTh
33/1aBATh HAYAJbHBIE 3HAYEHUS] WX JJEMEHTOB. IJTH 3HAYEHUS NEPEUUCTAIOT B
KPYTJIBIX CKOOKaX depe3 3allATyI0, HallPUMep:

type

arrb = array[l..5] of integer;
var

a: arrb = (25, 36, 49, 64, 81);

OrmeTnM emé oiuH BayKHBINH MOMeHT. Ka>KibIii 3JIeMEHT MacCUBa IIPeICTaB-
JseT coboil MOJIHOIEHHYIO IepeMeHHYI0. M0OXXHO He TOJBKO NPUCBAUBATH
UM 3HAYEHWs, HO W, HAIIPUMED, TePEIaBaTh UX B MPOIEIYPHl U (DYHKIINU depes
napamempoi-nepemertvie (ecau BAPYT Bbl HE HOMHUTE, YTO 9TO Takoe — 0bsi-
3aTesibHO nepednTaiite §2.3.4). 3aberas Bmepé], OTMETHM, YTO, KaK M y JIHOOBIX
MEPEMEHHBIX, Y JEMEHTOB MAaCcCHBa €CTh adpec 8 NamAmu, STOT aIpec MOYKHO
y3HATH U UCIIOJIB30BATh; O TOM, KAK 9TO JIeJIAeTCs, Mbl y3HaeM u3 rasbl 2.10.
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MaccuBbl OKa3bIBAIOTCS HE3AMEHUMbBI B TAKUX 3aJa49aX, IJIe IIPSIMO U3 YCJIOBUS
CTaHOBUTCST OYEBHUJIHO, YTO HEOOXOIMMO IIO/JIEP:KUBATH MHOIO 3HAYEHHWI OIHOTO
U TOTO K€ THIIA, PA3IMYAIONINXCsS IO HOMepaM. PacecMoTpuM Ui mpuMepa Ciie-

JYIOILYIO 33/1a4y.

B ropozne N nposogmin osuMimay 1mo uHGpoOpMaTukKe. YdacTHUKOB
O>KHJIA/I0Ch JIOCTATOIHO MHOI'O, TO9TOMY OBLJIO PEIIEHO, IYTO PErHCTPU-
POBATHCST JIJIsT YIACTUST B OJIHMITHAJIE€ OHU OyI[yT MPSIMO B CBOUX IIKO-
gax. IlockosibKy HIKOJI B ropoJie Bcero 67, a OT KazKJ[OH MIKOJIBI B OJIHM-
nuaje yJacTie MOTYT NPHHSITH He O0JIbIIE ABYX-TPEX JECITKOB Y ICHH-
KOB, OpPraHHU3aTOPhI PEIIUJIU YCTPOUTH HyMeEpaInHuio KapTOYeK ydacT-
HHKOB CJICIYIOIHM 00pa30M: HOMED COCTOHT H3 TPEX HJIH UeTHIPEX
nugp, npudéM ABe MJaAIme Muppel 3aJa0T HOMED YIACTHUKA, CPEIH
VYEHHKOB OJIHOH W TOI K€ IITKOJIbI, & CTapIIne oJHa UJIU JIBe TPl —
HOMeEp IIKOJIbI; HAIIpUMEDP, B IIKoJe Ne5 OyayiumM yIacTHUKAM OJIHM-
ua bl BbLIaId KapTodku ¢ Homepamu 501, 502, ..., a B mrkoje Ne49 —
¢ Homepamu 4901, 4902 u T. 1.

IIkonpaukwn, npuexasiine Ha OJHMIIHAJY, NPEIbABISAIN CBOH Kap-
TOYKH OPraHU3aTOpaM, & OPraHU3aTOPhl 3aHOCUIU B TEKCTOBBIH (haiii
olymp.txt CTPOKHU CJIEJyIONIero BruAa: CHadaJja HabupaJu HOMep Kap-
TOYKH, a II0TOM, depe3 mpober, — paMuanio u uMsi yiactauka. Ecre-
CTBEHHO, YYaCTHHUKH IOSBJISIUCH HA OJHMIIHAJE B COBEDIIEHHO IPO-
H3BOJIBHOM TIOPSIIKE, TaK ITO (DAl MO COJEPKATh, HAIPUMED, TaKOI
¢dparment:

5803 UBanmoB Bacumuit
401 JlaBpyxura Omera
419 Topenuk Oxcana
2102 Bopucos AHzmpeit

B jsenp osmmMmimaabpr B ropoJie HpoXoiusa GpyTOOJIbHBIH MaTd MEXKIY
HOILYJISIPHBIMA KOMaHJTaMH, B Pe3yJIbTaTe dero He BCe YIEHUKH, 3ape-
THCTPHPOBABIIIAECS B CBOHUX IIKOJIAX, B UTOre IPpHEXaJd Ha OJIMMITH-
aJly — HEKOTOpbIe Npearnovin modtu Ha crajguon. Hano ysmars, us
KaKHX HIKOJI IPHOBLIO HAuOOJIbIIEE KOJUIECTBO yIaCTHUKOB.

Ha niepBbrIit B31JIs11 ¢ peIlieHreM 3TOH 3a/[a9i MOT'YT BOSHUKHY T CJIOXKHOCTH, BE/Ib
MBI TTOKa He pasbupasn, Kak B Ilackame paborars ¢ daitmamMu m Kak obpadaThl-
BaTh CTPOKH, HO 3TO, KAK HU CTPAHHO, HE HY»KHO. IMeHa YyYeHUKOB MBI MOYKEM
IIPOUTHOPUPOBATD, BE/Ib HAM HY?KEH TOJIHLKO HOMEP IIIKOJIbI, KOTOPBI M3BJIEKACTCS
U3 HOMepa KapTOUYKU yUIACTHHUKA IIyTEM IEJTOTMCJIEHHOTO JEJEHUsI 3TOr0 HOMepa
wa 100. Yro kacaercsi ailyioB, TO HEIOCTATOK 3HAHUN MBI MOYKEM KOMIIEHCHU-
pOBaTh YMEHUEM IEPEHAIIPABJISITH ITOTOK CTAHIAPTHOTO BBOJA: B IIPOTPAMMeE MbI
GyzeM auTaTh HHMOPMAIMIO OOBIYHBIME CPEJICTBAMU — olleparopoM readln (mpo-
YUTAB YUCJIO, STOT OIEePaToOp COPOCUT BCIO MHMOPMAIMIO /10 KOHIA CTPOKH, YTO
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HAM u Tpebyercsi), a 3allyCKaTb HpoOrpaMmy OyjeM ¢ IepeHAIPABJIEHHEM CTaH-
JIapTHOTO BBOJA n3 haita olymp.txt. UreHne Mbl 6y/1eM BBITTOJHITH 10 TEX TIOP,
moka pailsl He 3aKOHIUTCST; KaK 9TO JIeJIaeTCsl, Mbl yKe 3HaeMm n3 §2.5.3.

B nponecce urenns HaM NPUAETCH HOACIYUTHIBATL KOJIUIECTBO YISHUKOB IJIsI
xaotcdoti n3 67 IIKOJI ropojia, TO €CTh MOHAI0OUTCST OHOBPEMEHHO HOIIEPKIBATE
67 IHepeMeHHBIX; MacCUBBI IPUIyMaHbl KaK pas3 JJjs Takux curyarnuid. Ha Bcs-
KUii ciryvail gucjo 67 BbIHECEM B HaYaJe IPOrpaMMbl B MMEHOBAHHYIO KOHCTAHTY.
TouHo Tak ke B MMEHOBAHHYIO KOHCTAHTY BBIHECEM MAaKCHMAJIBHO JIOIMYCTHUMOE
KOJIMYECTBO YUYEHMKOB M3 OIHOM IIKOJILI; OHO COOTBETCTBYET UHCJLY, Ha KOTOPOE
HY?KHO JIeJINTH HOMeP KapTOUYKHU JIJIsl TI0JIY YeHHsI HOMepa, [IKOJIbI (B HAIIIEM CJIydae
510 100):

program OlympiadCounter;
const
MaxSchool = 67;
MaxGroup = 100;

B npunnumne, maccuB B Haleil mporpaMMe HY2KE€H POBHO OJUH, TaK UTO MOXKHO
ObLIO OB OCTABUTH €r0 TUIl AHOHMMHBIM, HO MBI TaK JeJaTh He OyJIeM U OIUIIeM
THII HAIIEr0 MacCUBa, CHAD/IMB €ro UMEHEM:

type
CountersArray = array [1..MaxSchool] of integer;

B kawecTBe mepeMeHHBIX HaM MOTPEOYEeTCsI, BO-IIEPBBIX, CAM MACCHUB; BO-BTOPBIX,
HaM HY>KHBI Oy T IeJI0UNCIeHHbIE TIepeMeHHbIE JIJIsI BBITIOJTHEHUS ITUKJIOB 110 9TO-
My MacCCHUBY, JJII 9T€HUs] HOMEPOB KapTOUYeK W3 IMOTOKA BBOJA W JJI XPAaHEHUs
HOMepa MKOLL. OIHuIleM 3TU IepeMeHHbIE:

var
Counters: CountersArray;
i, ¢, n: integer;

Temepp MBI MOXKE€M HAIHCATH TJIABHYIO YaCTh IPOrPAMMBI, KOTOPYIO HAYHEM C
TOTO, YTO OOHYJIUM BCe 3JeMEHThI MacCHBa; B CaMOM JeJjie, IIOKa Mbl HU OJHOM
KapTOUYKN yJIaCTHUKA He BHUJEJN, TaK YTO KOJUIECTBO yIaCTHUKOB M3 KaXKJIOU
IITKOJIBI JIOJI?KHO OBITH PABHO HYJIIO:

begin
for i := 1 to MaxSchool do
Counters[i] := 0;

Temeps HAM HYKHO OPraHM30BATH UK YTeHUs HHpopMarnn. Kak MbI yKe 10ro-
BOPUJINCH, BBIIOJIHSITH YTeHHE OyleM J0 TeX IOp, IoKa (PyHKIUs eof He CKarxKeT
HaM, 9TO YUTATh OOJIbIE HEYero; /Jid YTEeHUs MbI BOCIOJIB3YEMCS OIEPaATOPOM
readln. Ha Bcakwmii crydait MbI He OyIeM IIPEIoIaraTb, YTO JaHHbIE B CTAHIAPT-
HOM IIOTOKE BBOJa KOPPEKTHBI, BeIb (paiiyl HabupaJin JIIOIH, a JIOAIM CBOHCTBEHHO
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ommbarbes. [losTomy mociie KaxkJI0ro BBEJIEHHOIO UMCIA MBI Oy/IeM ITPOBEPSITh,
VAAJIOCh JIM HallleMy omepaTopy readln KOPPEKTHO IPeodpa30BaTh BBEICHHYIO
[EIIOYKY CUMBOJIOB B uncyio. HamoMHuuM, UTO 9TO J1€/1aeTcsd ¢ IOMOIIBIO (DYyHK-
muu I0Result (cm. crp. 297). Yrobel 910 paborasio, Hy?KHO He 3a0bITh COOBIIUTD
KOMITIJIATOPY O HAIleM HaMepeHun oOpabaThiBaTh OIIUOKHM BBO/Ia-BBIBOJA CAMO-
CTOSITEJTLHO; 9TO, KAK MBI 3HAEM, Jejiaercs aupekTuBoit {$I-}.

Haxkomer, mocieqauit BaXKHBIIE MOMEHT COCTOUT B TOM, YTO, IIPEXKIE IeM 00-
pamaTbcst K 9JEMEHTY MaCCHBa, IbITAsICh €r0 YBEJIUYUUTDh, HYXKHO 00s3aTeIbHO
[IPOBEPHUTH, YTO ITOJIyYEHHBII HOMEP IIKOJIbI sIBJISIETCs JOIyCTUMbBIM. Hampumep,
€CJIn OIepaTop CJIydailHo ommuOcs W BBEJT KaKOW-HUOYIb HEIOIMYyCTUMBIH HOMED
KapTouku Bpojie 20505, TO npu MONBITKE 00PATUTHCH K IJEMEHTY MACCHBA C HO-
MepoM 205 Hallla IporpaMMa 3aBEPIINTCA aBAPUIHO; JOIMYCKATH 9TOIO HE CJIEIYET,
npaBuIbHee OyIeT COOOIUTD MOJIb30BATEIO, UTO MBI OOHAPYKUIU B (bailie Hem1o-
IIYCTUMBIl HOMED IIIKOJIBI.

Ecnu obnapyzkena jobas ommbka, 00paboTKy daii/ia Ha 3TOM CTOUT MIPEeKpa-
TUTh, BCE pAaBHO HaM YK€ HE TOJIYYUTHh ITPABUJIHLHLIX PE3YJILTATOB; IIPOIPAMMY
MOXKHO 3aBEPIIUTH, COOOIINB IIPK 9TOM OIEPAIMOHHON CUCTEeMe, YTO MBI 3aBepIIa-
emMcsi HeycrermHo (cM. crp. 288). TToHOCTBIO HAIl IUKJI YTeHus Oy/eT BBIMJISIIETh

Tax:
{$1-}
while not eof do
begin
readln(c);
if IOResult <> O then
begin
writeln(’Incorrect data’);
halt (1)
end;
n := c¢ div MaxGroup;
if (n < 1) or (n > MaxSchool) then
begin
writeln(’Illegal school id: ’, n, ’> [’, c, ’1?);
halt (1)
end;
Counters[n] := Counters[n] + 1;
end;

Caenyiomuii 3Tamn oOpabOTKM IOJIYyYeHHOU HHQMOPMAINN — OIPEICIUTDb, KaKoe
KOJIMYIECTBO YIEHUKOB M3 OJIHON W TOW K€ IIKOJIBI SIBJISIETCA «PEKOPIHBIMY, TO
€CThb TIOMPOCTY OIPEIEINTh MAaKCUMAJILHOE 3HAYEHNE CPEJIU 3JEeMEHTOB MaCCHBa,
Counters. 9To0 nenaercs caeiayiomum obpazom. st Hadaga Mbl OObSIBEM «pe-
KOpJHO#i» 1Koy Ne1, CKOJIbKO OBl yUEHUKOB OTTY/a HU HPUOBLIO (J1ayKe eciu Hu
o/1HOTO0). JIj1s1 9TOr0 MbI €€ HOMED, TO €CTh YUCJIO 1, 3aHECEM B IIEPEMEHHYIO 1, 9Ta
repeMeHHas y Hac OyIeT XpaHUTh HOMEp IITKOJIbI, KOTOpas K HACTOAIIEMY MOMEH-
Ty (II0Ka 9TO) CUUTAETCsI «PEKOPJHON». 3aTeM MbI IIPOCMOTPUM UH(MDOPMAIIUIO 110
BCEM OCTAJIBHBIM ITKOJIAM, W KayKJbIil pa3, KOI/a YUCJI0 YIEHUKOB U3 OYepeTHOMN
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IIKOJIbI IPEBBINIACT YUCJAO YYCHUKOB U3 TOH, KOTOpasd [0 Ceil HOpbI cYuTajlach
«PEKOPAHOiT», MbI Oy/IeM MPUCBaWBATHL MEPEMEHHON N HOMEp HOBOH «PEKOPIHOM»

IIKOJIBI:
n :=1; { oTmaém pekopz mepBoil mrome
for i := 2 to MaxSchool do { mpocmaTpuBaeM ocTambHBE
if Counters[i] > Counters[n] then { HoBHI pexopzn?
n :=1ij; { obnoBuseM HOMep "peKOPZAHOH" MKOIEL

K MomeHTy OKOHUYaHMS 9TOTO MUKJIA BCE CYETIUKU Oy/ILyT MPOCMOTPEHBI,

R s

TaK 49TO

B IIEPEMEHHON N OKaXKeTcsd HOMEpP ONHON M3 TeX MIKOJ, OTKYyJa IIPpUeXasio Mak-
CUMAJILHOE KOJUYECTBO yYUCHUKOB; B ODIIEM CJIyUae TAKUX IMKOJ MOXKET OBIThH
6oJtbIIIe OJTHOl (HAIpIMep, Ha OJMMIIHA/LY MOIJIO IPHEXaTh N0 17 yIaCTHUKOB U3
mkosr Ne3, Ne29 u Ne51, a u3 Beex oCTasbHBIX MIKOJ — MeHbIe). Ocraéres cie-
JIaTh, COOCTBEHHO, TO, PAJIN YEr0 HAITMCAHA MPOTPAMMA: HAIlEYATaTh HOMEPa, BCEX
HIKOJI, U3 KOTOPLIX IIPUEXaJI0 POBHO CTOJIBKO YIE€HUKOB, CKOJIbBKO U U3 TOI71, HOMED
KOTOPO#l HAXOIUTCsI B MEPEMEHHON n. DTO CJIeJIaTh COBCEM IIPOCTO: TPOCMATPU-
BaeM BCe TIKOJIBI 1O TIOPSJIKY, W €CJIU U3 JAHHON IIMTKOJIBI TIPUEXAI0 CTOTBKO YKe

YUEHUKOB, CKOJIbKO U U3 N'HOM, TO mevYaTaeM eé HOMED:

for i := 1 to MaxSchool do
if Counters[i] = Counters[n] then
writeln(i)

Ocraércs TOJIBKO 3aBEPIIUTDH IporpaMmy cjioBoM end m Toukoil. Ilesnkom Tekcr

IIPOrpaMMBI II0JIy9aeTCsl TaKOM:

program OlympiadCounter; { olympcount.pas }
const
MaxSchool = 67;
MaxGroup = 100;
type
CountersArray = array [1..MaxSchool] of integer;
var
Counters: CountersArray;
i, ¢, n: integer;

begin
for i := 1 to MaxSchool do
Counters[i] := 0;
{$1-}
while not eof do
begin
readln(c);
if IOResult <> O then
begin
writeln(’Incorrect data’);
halt (1)

end;
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n := c div MaxGroup;
if (n < 1) or (n > MaxSchool) then
begin
writeln(’Illegal school id: ’, n, ’> [’, c, ’]1°);
halt (1)
end;
Counters[n] := Counters[n] + 1
end;
n :=1;

for i := 2 to MaxSchool do
if Counters[i] > Counters[n] then
n = 1ij;
for i := 1 to MaxSchool do
if Counters[i] = Counters[n] then
writeln(i)
end.

2.6.5. Tun 3anuce

Kak mbI yxe ynomunaau, [lackaab moamepKuBaeT IBa BUA CAOHCHLIT MU-
N06 — MACCHUBBI U 3aluCh. Kcan mepeMeHHas TUIa MacCUB, KAK MbI BUJIEIH, CO-
CTOWT U3 [IEPEMEHHBIX (3JIEMEHTOB) OJIMHAKOBOIO THIIA, PA3JIMIAIOIIUXCST HOMEPOM
(MHIEKCOM), TO HIEpEMEHHAasl TUIIA 3aliCh COCTOUT U3 IIEPEMEHHBIX, HA3bI-
BaeMBbIX T0AAMU, TUOBI KOTOPBIX B ODOIIEM cjy4dae pa3jIMuHbI. B orinyane
OT 3JIEMEHTOB MacCCHUBa, I0JId 3aIIUCU PA3/IMYalOTCs HE HOMEPAMH, & UMEHAMU.

K mpumepy, Ha cCOpeBHOBaHUAX 110 CIIOPTUBHOMY OPUEHTHPOBAHUIO KarKJIbIil
KOHTPOJIbHBIN IIYHKT, KOTOPBIIf IIPEJCTOUT MPONHTHU ydacTHUKAM, MOXKET XapaK-
TEPU30BaTHCH, BO-IIEPBLIX, €0 HOMEPOM; BO-BTODPBIX, €I'0 KOODJUHATAMH, KOTO-
pble MOXKHO 3aIUCLIBATL B BHUJE JPOOHBIX YHUCEJ B I'PAAYCAX IMIUPOTHI U JTOJTO-
Thl (O yMOJIYAHUIO MOYKHO CUUTAThH, HAIPUMED, YTO INMUPOTHI Y HAC CEBEPHBIE,
JIOJITOTBI BOCTOYHbBIE, & I0YKHBIE IITUPOTHI U 3alaIHbIe JOJIIOThI 0003HAYATH OTPH-
[ATEJIbHBIMU 3HAYEHUSIMU); B-TPETbUX, HEKOTOPbIE KOHTPOJIbHBIE IIyHKTBI MOI'YT
OBITH «CKPBITBIMU», TO €CTh He OTPAXKEHHBIMU Ha KAapPTaX, BbIIABAEMbBIX yJacCT-
HUKaM COPEBHOBAaHMUI; OOBIYHO MECTOIOJIOKEHNE TAKUX IIYHKTOB CTAHOBUTCS W3-
BECTHO IIPU B3ATUM JIDYTUX IIYHKTOB; HAKOHEIl, KaXKJOMY IIYHKTY COIIOCTABJISIETCS
pa3mep 1mTpada 3a ero HEB3sTHE — OOBIYHO ITO IEJI0€ YUCII0, BHIPAXKEHHOE B MU-
nyTax. st npegcrasienus nHGOPMAIUN O KOHTPOJILHOM ITyHKTE MOYKHO CO3/1aTh
CllelIuaJIbHbIN THIL:

type
CheckPoint = record
n: integer;
latitude, longitude: real;
hidden: boolean;
penalty: integer;
end;
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3necs naearudurarop CheckPoint — 3T0 MMs HOBOrO THIIA, record — KJIOUEBOe
CJI0BO, 0DO03HAYAIONIEE 3AIINCh; JlaJiee UJIET OIHMCAHUE IOJIel 3alUCH B TAKOM Ke
dopmarte, B KAKOM MBI OIHUCHLIBAEM II€PEMEHHbIE B CEKIUSX VAr: CHAYAJIA MMEHA
[epeMeHHbIX (B JaHHOM CJIydae MoJieil) depe3 3alsTyio, 3aTeM J[BOETOYHE, UMsI
Tuna U To4Yka ¢ 3anaroil. [lepemennas tuma CheckPoint Oymer, TakuM 0Opa3om,
MIPECTABJISTE COOOI 3aIUCh C IEJIOYUCACHHBIMU IOJISIMU N U penalty, HoJigMu
latitude u longitude Tuma real u nosieM hidden jormdeckoro tuma. Onuimem
TAKyIO IIEPEMECHHYIO:

var
cp: CheckPoint;

[lepemenHast cp 3aHMMAET CTOJBKO HAMSITH, CKOJIBKO HYKHO, YTOOBI PA3MECTUTH
BCe €€ II0JId; CaMM 3TU 110/ JOCTYIHBL «4epe3 TOUYKY»: KOJIb CKOPO Cp €CTb UM
HepEeMEHHON TUlla «3allUCb», TO cp.n, cp.latitude, cp.longitude, cp.hidden
1 cp.penalty — 3TO €€ IOJid, KOTOPbIE TOXKE€, KOHEYHO »Ke, NPEJCTaBIA0T CO-
Ooit mepemenHble. Hampumep, MBI MOXKeM 3aHECTH B INEPEMEHHYIO Cp JAaHHBIE
KaKOIro-HHOY/[b KOHTPOJILHOI'O IIyHKTA.!

cp.n := 70;

cp.latitude := 54.83843;
cp.longitude := 37.59556;
cp.hidden := false;
cp.penalty := 30;

Kak u B ciydae ¢ maccuBamu, npu paboTe € 3alUCHIO OOJIBLITHHCTBO eii-
CTBUI, €C/IM He BCe, MPOMU3BOIATCA HaJl €€ IOJIAMHU; €IUHCTBEHHOE, YTO MOXK-
HO CJejaTh C CaMOll 3alllMChI0 KaK €IWHBIM IeJbLIM — 3TO IPHCBaWBaHUe. 3a-
TO camu T0Jisi (OISITh ¥Ke, KaK W 3JIEMEHTbl MACCUBA) — 3TO MOJIHOIEHHBIE IIe-
pPEMEHHbIE, ¢ HHMHI MOXKHO IejiaTh BCE, YTO OOBIYHO JEJIAeTCs C IIePEeMeHHbI-
MM — MOZKHO IIpHCBaMBaThb UM 3Ha4YeHUD, IlepeJaBaTb UX B IIOAIIPOIpaMMbl Ye-
pe3 napamempoui-nepemerHvie 1 T. I,

2.6.6. KoHCcTpyupoBaHUe CJIOXKHBIX CTPYKTYP JaHHBIX

[Tosiem 3anmcu BHosHe MOXKET ObITH MACCHB U JlaXKe JIpyras 3aluch (XOTs 9TOT
BApPUAHT Hy?KEeH CPDABHUTEJIbHO PeJIKO). TOYHO Tak ¥Ke U 3aIiCh MOXKET ObIThb dJ1e-
MEHTOM MAaCCHBA; HAIIPUMED, Mbl MOIVIM ObI B Hadajie TPOrPAMMBbI 33][aTh KOH-
CTaHTy, 0003HAYAIOILYIO 0DIlee KOJIMIECTBO KOHTPOJIbHBIX ITYHKTOB:

const
MaxCheckPoint = 75;

u nocjie onucanust Tuna CheckPoint (Kak 9TO ClielaHO B NPEJBIILYIIEM Tlaparpa-
be) onmcars THI 171 MACCUBA, B KOTOPBI MOXKHO 3aHecTH HHGOPMAIIO 000 BCex
KOHTPOJIbHBIX IIyHKTaX JUCTAHIIUA U OINCATh IIEPEMEHHYIO TAKOI'O THUIIA:
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type

CheckPointArray = array [1..MaxCheckPoint] of CheckPoint;
var

track: CheckPointArray;

[losmyuuBmmasicss B mepeMeHHOI track CTPYKTypa JaHHBIX COOTBETCTBYET HaIlle-
My mpejicTaBiennio o mabauue. Korma Mbr crponm Tabsmiry Ha Oymare, OOBITHO
CBEPXY MBI BBINKUCHIBAEM HAa3BaHUS €€ CTOJOIOB, a JIaJbllle y HAC UAYT CTPOKH,
coJiepaKaliifie KaK pa3 <«3alucu». B TOJbKO YTO IIOCTPOEHHON CTPYKTYpPE JAHHBIX
POJIb 3aroJIOBKa TaOJIUIBI C HA3BAHUSMU CTOJIOIOB WI'PAIOT MMEHA TOJieil — n,
latitude, longitude, hidden u penalty. CTpoKaM TaOIHUIIBI COOTBETCTBYIOT 3JIe-
MeHTbI MaccuBa: track[1], track[2], u T. 1., KaXK /bl U3 KOTOPBIX MIPEJACTAB/ISET
coboii 3anmch Tuia CheckPoint, a orjesbHas KJIeTKa TaOJIUIbI OKA3bIBAETCs I10-
JIeM COOTBeTCTBYyMoIIeil 3anucu: track[7] .latitude, track[63] .hidden u T. 11
DJIeMEHTOM MaCCUBa TaK»Ke MOYKeT OBITh U JPYroil maccus. Takast cuTyariust
BCTPEYAETCS CTOJIb 9aCTO, YTO UMEET COOCTBEHHOE HA3BAHUE — <«MHOT'OMEDHBIN
MAaCCHUB», U CIIeNNAJIbHbBIII CHHTAKCUC JJIsl €€ ONUCAHUS: IIPU 33JaHUU TUIIa MaCCUBa
MBI MOXKEM B KBaJIDATHBIX CKOOKAX HAIUCATH HE OJIMH TUIl MHJIEKCA, & HECKOJIBKO,
pas3jesnuB ux 3amsToil. Hanpumep, ciejyioriye onucanus THIIOB SKBUBAJIEHTHDI:

type
arrayl = array [1..5, 1..7] of integer;
array2 = array [1..5] of array [1..7] of integer;

Touno Tak ke mHpu OOpAIEHUH K 3JIEMEHTY MHOIOMEPHOro (B JIAHHOM CJIy-
Jae — JIByMEPHOT0) MacCHBa MOXKHO C OJMHAKOBBIM ycriexoM Hamucars a[2] [6] u
al[2,6]. Haubojiee oueBuiHOE IpUMEHEHTE MHOTOMEPHBIX MACCUBOB — JIJIsI TIPEJI-
CTABJICHUS MATEMATUIECKOTO IOHATHS MAMPULDL; TAK, TPU PEINIEHUN CUCTEMbI JIU-
HEWHBIX ypaBHEHUI HaM MOIJIa Obl TOTPEOOBATHCS KaKas-HUOYIbh MATPHUILA BPOJIE

type
matrix5x5 = array [1..5, 1..5] of real;

MHuoromepHble MACCUBBI TOKE MOT'YT OBITH ITOJISIMU 3aIMCeN, KAK U 3aIUCH MOTYT
OBITH ux d7eMenTaMu. PopMaTbLHBIX OIPAHNYEHUN Ha, TVIYOUHY BJIOYKEHHOCTU OIIHU-
canuii TunoB B Ilackajie He cyIecTByeT, HO YBJIEKATHLCS STUM BCE YK€ He CTOUT:
aMsaTh KOMIIbIOTePa OTHIO/NbL He OeCKOHedYHa, M BI0OABOK HEKOTOpPbIE KOHKDET-
HbIe CUTYAIIMU MOTYT HAKJIAJIbIBATH JOTOJHUTE/IbHbIE Orpanudenus. Hampumep,
IIpezK/Jie YeM JleJIaTh OTPOMHBIM MacCUB A0KAADHOT nepemenoti B IoAIIporpaMMe,
CJIeTyeT JIECATh pa3 MOoJyMaTh: JJOKAJIbHBIE TIEpEMEHHBIE PACIIONIAralOTCd B CMEKO-
80l namamu, KOTOPOil MOXKET OKa3aThCs I'Opa3/i0 MEHbIIE, YeM Bbl OKHUJIAJIN.

2.6.7. Ilosib30BaTeIbCKME TUITHI U MTAPAMETPhI MOIIPOrPpaMM

[Tpu mepesate B mMOAIpPOrpaMMbl 3HAYEHUH (1 TEPEMEHHBIX ), HMEIOIINUX TT0JIb-
30BaTeJIbCKAE THUIIBI, CAEJyET YUUTHIBATH HEKOTOPblE MOMEHTHI, HE BIIOJIHE OYe-
BUJIHBIE JJIST HAYUHAIOIIX.
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[Ipexk e Bcero cielyeT OTMETUTH, YTO IIPU OMUCAHUU IapaMeTpPOB B 3a-
roJIOBKax IMOANPOrpaMM 3aMpelleHo UCN0JIb30BaHNEe AaHOHUMHBIX TUIIOB.
Nuatie roBopsi, BBI30BET OIMIUOKY IMOIBITKA HAIIMCATH UTO-TO BPOJE CJIE/LYIOINIEro:

procedure pl(b: 1..100); { ommbra! }
begin

writeln(b)
end;

YT0o6bI TUIT MOXKHO OBIJIO UCIIOJIB30BATH IIPHU Iepeaade mapaMeTpa B MOAIPOTPaM-
MY, 9TOT THUII 00s13aTe/IbHO HY?KHO OIIICATDH B CEKINH OINCAHNS THIIOB U CHAOINTD
UMEHEM:

type
MyRange = 1..100;

procedure pl(b: MyRange);
begin

writeln(b)
end;

To ke camMoe MOXKHO CKa3aTh W O BO3BpaTe 3HAYEHHUS U3 (DYHKIUHU: JJIsT 9TOTO
POJISATCS TOJIBKO THIILI, MMEIOIIE NMEHA.

Bropoit MOMeHT, IOCTONHBIN YIIOMUHAHNS, KACAETCA Iepedadn B IIOMIIPOrPaM-
MBI (1 Bo3BpaTa n3 (DYHKIMI) 3HAYCHII CIIOKHBIX TUIIOB, 3aHNMAIONTIX OOJIBIITOe
KOJIMYeCTBO naMsiTu. Ilackajb, B IpHUHIUIE, HE 3alIPEINaeT 9TOr0 JeJaTh: MOXK-
HO TIepeaTh B MPOIEAypPy OOJBIIYIO 3allMCh WJIN MACCHB, W IIPOIPpAMMa YCITeI-
HO MPOUIET KOMIIUJISAIUIO U Jake OyneT Kak-To paborarh. HeobxoamMo TOIBKO
[IOMHHUTDL JIB€ BEIU. BO-IepBLIX, KaK y2Ke YIOMHHAJIOCH, JA0KAAbHBIE TEPEMEH-
Hole (B TOM HHCIIE ITapaMeTPhI-3HAYCHNSI) PACIOIATAlOTCI B HAMATH B ODJIACTH
almnapaTHoOro CTeKa, e MOXKET ObITh MaJio MecTa. Bo-BTOPBIX, caMo 10 cebe KO-
IUPOBaHMe OOIBIINX O0BLEMOB JTAHHBIX 3AHUMAEM HEHYAEBOE BPEMS, ITO MOYKHO
3aMevaTe/IbHO OIYTUTh, €CJIH JeJIaTh TaKHe BEIU YacTO — HAIPUMED, BbI3BIBATH
KaKyIo-HUOYIb ITOAIIPOrpaMMy B ITHKJIE, KaXKJIbIil pa3 mepegaBasi eii mapaMeTpoM
10 3HAYEHNIO MACCUB OOJIBIIIOTO pa3Mepa.

[TosTOMY 110 BOBMOXKHOCTH CJIEIyET BO3IAEPKUBATLCS OT HEPEIadr B IOIIIPO-
rpaMMBbl 3HAYEHN, 3aHUMAIOIINX 3HATUTEIbHBIN 00bEM IaMSITH; €CJIU K€ 9TOr0
HUKaK He yJIaércsi n30exKaTh, TO Jiydile OyJIeT HCIOJIb30BATh var-mapamMerp, Ja-
JKe ecjid Bbl He coOHpaeTech B IEpelaBaeMoil mepeMeHHON Hu4Yero MeHsIThb. e-
JIO B TOM, YTO IPH Iepejate JIFOOOr0 3HAYEHUsI UYepe3 var-mapaMeTp HHKAKO-
r0 KONUPOBAHUsI HE MPOUCXOAUT. MbI y2Ke TrOBOPHMJIM, UTO JIOKAJIbHOE MMsl (MMst
var-napaMerpa) Ha BpeMsi pabOThI MOJIIPOIPAMMBI CTAHOBUTCS CUHOHUMOM TOI
[epeMEHHOM, KOTOpasl yKa3aHa 1P BbI30BE; OTMETUM, 9TO Ha YPOBHE MAITUHHOTO
KOJIa, 9TOT CHMHOHUM peau3yeTcd IIyTEM Ieperadu adpeca, a ajpec 3aHUMaeT He
TaK MHOTO MecTa — 4 GaiiTa Ha 32-OMTHBIX cUcTeMax U 8 OaiiT Ha 64-OMTHBIX.

HNrak, ecim BbI paboTaere C IIepeMeHHbIMI, NMEIOMIMMIA 3HAYNTE b~
HBII pa3sMmep, JIydIlle BCero BOOOIlle He IepelaBaTh UX MapaMeTpaMu B
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OOANPOTPAMMBI; €CJIA 3TO BCE K€ NPUXO/IUTCS AejaThb, TO UX CJEayeT
nepejiaBaTh KaK var-llapaMeTpbl; U JIMIOb B COBCeM KpaiiHeM cJiiydae
(kOTOpPBIiT OOBIYHO HEe BOZHMKAET) MOXKHO IIOINBITATHCS I€PeJaTh TaKyIO
MepeMeHHYIO MO 3HAYEHUIO U HAJIeAThCH, YTO BCE OyaeT XOPOIIIo.

EcrecrBennbiM 06pa30oM BO3HUKAET BOIIPOC, KAKUE [T€PEMEHHBIE CINTATH UMe-
IOMUMU «3HAUUTEIbHBIN pa3meps». Koneuno, pa3mep B 4 uin 8 6aliT «3HAYNTE/Tb-
HBIM» He SBJIsieTCs. MOXKHO He CJIUIIKOM OECIIOKOUTLCS 0 MOBOJLY KOITMPOBAHUS
16 GaitT u maxke 32, HO BOT €CJIM Pa3Mep Balllero THUIIA eIIé OOoJIbIle — TO Mepega-
1a 00BEKTOB TAKOTO THUIIA 110 3HAYCHUIO CHAYAJIA CTAHOBUTCS «HEXKEJIATETbHONY,
IIOTOM TJIe-TO Ha ypoBHe 128 GaiiT — «KpaiiHe HeXKeJIaTeIbHONY, a riIe-HuOyIb Ha
ypoBHe 512 baiiT — HeOIMyCTUMO, HECMOTPs Ha TO, YTO KOMIIMJISTOP BO3PaxKaTh
He cTaHeT. Bcim 2Ke BaM IPUJIET B TOJIOBY IepellaTh IO 3HAYEHUIO CTPYKTYPY JIaH-
HBIX, 3aHIMAIOINILYIO KMJIODAUT miu GOJIBIIE, TO IOCTAapaiiTeCh XOTs ObI HUKOMY He
[MOKA3bIBATDH Balll UCXOAHBIN TEKCT: BEJIUK PUCK, UTO, YBUIEB TAKNE BHIKPYTACHI, C
BaMu OOJIbIIE HE 3aXOTIT UMEThH JIeJIa.

2.6.8. IIpeobpa3zoBaHusi TUTIOB

Ecnu B mporpamme omnmcarh IepeMEHHYIO THUIla real, a 3aTeM IIPUCBOUTH eft
TeJIoe IuciIo:

var
r: real;
begin
{ ...}
r := 15;

— TO, KAaK HU CTPAHHO, HAYErO CTPAIIHOIO MPU STOM He MPOU3OUIET: B IEpe-
MEHHYIO T OyIeT 3aHeCEeHO COBEPIITEHHO KOPPEKTHOE M €CTECTBEHHOE I TaKO
cutyanuu 3uadenne 15.0. TouHo Tak »Ke MOYXKHO II€peMeHHON Tuila real MpUCBO-
UTH 3HAYEHUE IIPOU3BOJIBHOIO [EJIOYUCJIEHHOIO BBIPAXKEHU, B TOM YHUCJIE BBIYUC-
JIIEMOT'O BO BPeMS HUCIIOJTHEHUS IIPOTPAMMbI; IPUCBOEHO B UTOTE€ OKAYKETCH, pa-
3yMeeTCs, YUCJIO € IUIaBaIOIEell TOYKOM, Iesas 9acTh KOTOPOT'O paBHA 3HAYEHUIO
BBIPAXKEHU, a JPOOHAS 9acTh — HYJIIO.

Haunnarorue 3a4acTyio He 33 [yMBIBAIOTCS O TOM, UTO Ha CAMOM Jiejie IPOUC-
XOJUT B TAaKOU CUTyalluU; MEXKJIYy TeM, KaK Mbl 3HA€M, MAIIMHHbIE IPEJICTABICHU
nesioro 4yucaa 15 n ymcesa ¢ mwiasaromeil Toukoin 15.0 apyr Ha apyra COBEpIIEHHO
He roxoxku. OObIYHOE IPUCBaUBaHKE, IPH KOTOPOM B IIEPEMEHHYIO 3aHOCHTCSI 3Ha~
YeHUE BBIPAYKEHNST TOYHO TAKOTO K€ THUIIA, CBOJUTCS (Ha YPOBHE MAIHHHOTO KOJIA)
K IIPOCTOMY KOITMPOBAHWIO MHPOPMAIIUNA U3 OJHOTO MECTa B JPYroe; MPUCBanBa-
HHUE IeJIOTO YHUCJIa MEPEMEHHOI ¢ IJTaBalolleil TOYKOI TaK pean30BaTh HEJb3d,
He00X0IUMO NPeodpa3osamyd OINHO IPEJACTABIeHNE B Apyroe. Tak MbI IPUXOIUIM K
[IOHSITHIO NPeobpa3osaHus MuUNos.

Caydail «Marmdeckoro MmpeBpaIleHusi» IeJoro B ApOOHOE OTHOCUTCS K TakK
Ha3bIBAEMBIM HEABHBIM NPEodpPasosaHusM MuUNO6; TaK TOBOPSIT, KOTIa KOM-
[IHJISITOP IIpeodpas3yeT TUIl BhIparkKeHUsl caM, 0e3 MPsAMBIX YKA3aHUI CO CTOPOHBI
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nporpaMmMucTa. Bo3aMOXKHOCTH HesiBHBIX mpeobpasoBanuii B llackase m0BoJIBHO
CKPOMHBIE: Pa3peNraeTcsi HesIBHO MPeoOPa30BLIBATL UNC/Ia PA3IUIHBIX IETOTUC-
JIEHHBIX THUIIOB JIPYT B JIpyra M B YUCJIA C ILIABAIOIIENH TOYKOM, IIFOC MOXKHO IIpe-
Bpalmarh APyl B JAPyra caMu YHC/Ia C IJIABAIONIEHl TOYKOM, KOTOPBIX TOXKE €CTh
HECKOJIbKO THUIIOB — single, double 1 extended, a 3HaKOMbIil HaM real gBJIgeTC
CHHOHUMOM OJTHOTO M3 TPEX, B HaleM ciy4ae — double. UyTh 1mo3ke MBI BCTpe-
TUMCsI C HEIBHBIM ITPeo0pa30BaHNEeM CUMBOJIA B CTPOKY, HO 3TUM BCE 3aKOHIHUTCST;
00JIbIlle KOMITHJISTODP HUYETO 0 CBOEil MHUIMATHBE MPeoOpPa30BBIBATE HE CTAHET.
HesBuble mpeobpasoBaHnst BCTPEYAIOTCs HE TOJBKO [P IPUCBAMBAHUMT, HO U IIPH
BBI30BE ITOIIPOTPAMM: €CJIN KaKas-HUOyIb MPOIeaypa OKUIAeT IapaMeTp THUIa
real, MbI COBEPIIIEHHO CITOKOIHO MOYKEM YKA3aTh IIPHU BBI30BE IEJIOUUCIEHHOE BbI-
paskeHne, U KOMITIISITOP HAC IMTONMET.

3aMeTnM, 9TO IeJI0e YUCJIO KOMIIUJISITOP COIVIACEH «MAIUYECKH IIPEBPATHUTD
B YHCJIO C IIaBaloIIeil TOYKO, HO JejlaTh IpeoOpa30BaHie B 0OOPATHYIO CTOPOHY
OH OTKAaykeTCsI HAaOTPE3: €CJIM MBI IOIMBITAEMCs ITPUCBOUTD IEJIOYMCIEHHON mepe-
MEHHO 3HAaYeHNe, UMEIOIee THII YUC/Ia C IJIABAIONIENH TOUYKOM, IPU KOMITHJISITIIN
Oymer BblmaHa omuOKa. Jlemo 371ech B TOM, 9TO npeobpasosams dpobHoe 6 uyeaoe
MOHCHO PASHBLMU CROCODAMU, T KOMIUISTOD OTKA3bIBAETCS 1e/IaTh 38 HAC BBHIOOD
TaKOr'0 CII0CO0a; MBI JOJIXKHBI YKA3aTh, KAKUM KOHKPEMHO COCOOOM THUCIIO TOJIK-
HO OBITH U36aBIeHO OT APoOHOIT YacTu. BapnaHToB y Hac, COOCTBEHHO TOBOPS, TBa:
peobpa3oBaHUe IIyTEM OTOPAChIBAHUSI APOOHON YACTH U IIyTEM MATEMATHIECKOIO
OKpYTIJIEHUSsI; JIJIsI IIEPBOTO BapuaHTa MCIOJIL3yeTCsT BCTPOeHHAasT PYHKIUS trunc,
st Broporo — round. Tak, ecyim y Hac eCTh TpU IIepeMeHHBIE:

var
i, j: integer;

r: real;

— TO ITIOCJI€ BBIIIOJTHCHM A HpI/ICBaI/IBaHI/IfI

15.75;
trunc(r);
round(r) ;

G e K
Il

B mepemMeHHoil i Oyuer auciao 15 (pe3ysnbrar «Tylmoro» orOpachiBaHUst JAPOOHOMN
9acTu), & B EepeMEHHO j — uucyio 16 (pe3ysbrar OKpyIJIeHHusl K OJimyKaiIemy
nesomy ). Ha camom fieste dyskimn round u trunc mpousBoasdT He Ipeobpa3oBa-
HUE THUIIA, & HEKOe 6uuucAerue, Bejib B 00meM ciydae (Ipu HeHyJIeBoil JTpoGHOI
YaCTH) MOy YeHHOe 3HAYCHUE OTJIMIAeTCsi OT uexoauoro. K pasrosopy o mpeobpa-
30BaHUAX TUIOB 3TU (DYHKIINKM UMEIOT JIUIITh OIMOCPEIOBAHHOE OTHOIIEHUE: ObLIO
OBl HE COBCEM YECTHO 3asiBUTb, YTO COOTBETCTBYIOIEE HESIBHOE ITPEOOpa30BaHUE
3aIIPENIEHO, U IIPU ITOM He O00bSICHUTDL, 9TO JEJaTh, €CJIM OHO BCE-TaKu HOTPeDO-
BAJIOCh.

OrMmeTuM OJMH HEMAaJIOBaXKHBIIT MOMEHT. HessBHBIM 11peobpa3soBaHUsIM MOTYT
[IO/IBEPraThCsl 3HAYEHUS BLIPDAKCHUI, HO HE IepPeMeHHbIE; 5TO 03HAYAET, UTO
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Ipu lepejiadye MepeMeHHON B IIOAIIPOrpaMMy 4epe3 var-napaMeTp THUIl [epeMeH-
HOU JIOJIZKEH TOYHO COBII&/IaTh C TUIIOM IllapaMeTpa, HUKAKWE BOJIbHOCTU TYT HeE
JIOIIYCKAIOTC; HAIIpUMED, €CJIM Ballla IOAIIpOorpaMMa HMMeeT var-lapaMerp THUIa
integer, TO Bbl He CMOXKeTe IlepeJaTh eil IepeMeHHyI0 TUlla longint, Mau Tuia
word, WyIu JII0OOTO PYTOTO — TOJIBKO integer. DTO MMeEET MPOCTOE OObICHEHNE:
MAaIUHHBIA KO, HOAIIPOrpaMMbl ¢(hOPMUPOBAH B pacuyére Ha IEPEMEHHYIO THIIA
integer 1 Ipu 9TOM HHUYEro HE 3HACT U HE MOXKET 3HATh O TOM, YTO Ha CaMOM
JieJie IIPOU3O0III0O B TOYKE BBI30BA, TaK YTO, €CJIU Obl BMECTO integer KOMIIHMJIS-
TOp JOIIyCKaJl Iiepeiady, Halpumep, lepeMeHHoll tuna longint, moanporpamMma
HUKaK He MOorja Obl y3HATH, 4TO €il IMOJCYHYJH IepeMeHHyio He Toro tuma. C
mpeobpa30BaHUSIMUA 3HAYUEHUT (B oTJIm4yue OT HepeMeHHbe) BCE TOpa3Jio IPOIIe:
BCe Ipeo0pa30BaHnsa KOMITIISTOP JI€JIaeT B TOYKE BbI30BA, a TEJIO IMOMIPOrPaMMBbI
MoJIyJaeT yKe UMEeHHO TOT THII, KOTOPOIr'o KJET.

KpoMe HesiBHbIX Npeobpa3oBaHnii, Free Pascal®® nopaepxusaet Takxke siBHbIE Npeobpa-
30BaHuNs1 TUMOB, NPUYEM TaKune NPeobPa30BaHNs BOSMOXKHbBI KaK AJs 3HAYEHWIA BblpaXKeHWi,
Tak n g5 nepemerHbix. CNOBO «SBHbINY 34eCb 03HAYaeT, 4TO NPOrpaMMUCT caMm — B sIB-
HOM BU/le — yKa3blBaeT, YTO BOT 34eCb HEODXOANMO Npeobpa3oBaTh BbIPAXKEHNE K APYroMy
TUNY WAN BPEMEHHO CHMTATb HEKYIO NepemMeHHyto nMmetolleli apyroii Tun. B lNackane cuh-
TaKCUC TaKOro sIBHOMO Npeobpa30BaHNst HAMOMUHAET BbI3OB (PYHKLMMN C OAHUM MapaMeTPoOM,
HO BMECTO nMeHn byHKLMM YKa3biBaeTcs umsi Tuna. Hanpumep, BbipaxeHus integer (°52)
n byte(’5’) oba bygyT UMeTb ULenouMCieHHOe 3HadveHne 53, B nepeom ciiydae 3To byger
LByxDaliTHOe 3HAaKOBOe, BO BTOPOM — OfHODaliToBoe Be33HakoBoe. TOYHO Tak e Mbl MO-
YKEM OnMncaThb NepeMEeHHYIo TUNa char u BpeMeHHO PaCCMOTPETbL €€ B POJIN NePEMEHHOW TUNa
byte:

var
c: char;
begin
{ ...}

byte(c) := 65;

KoHeuHo, naneko He stobble TUMbI MOXHO NpeobpasosaTh Apyr B Apyra. Free Pascal paspe-
WwaeT siBHble npeobpasosatus B AByx cnydasx: (1) nopsgkossie TUMbI MOXXHO Npeobpa3oBbI-
BaTb APYr B gpyra 6e3 orpaHuyeHuii, NpM4émM 3TO KACAETCsl HE TOJIbKO LESbIX YUCEN, HO 1
char, u boolean, n nepedncNUMbIX TUMOB; 1 (2) MOXHO Npeobpa3oBaTh Apyr B Apyra TUmbl,
MMEOLLME OANHAKOBLIN pa3Mep MaLLUMHHOIO npefcTasieHus. YTo kacaetcs npeobpasoBaHus
TUMOB MEPEMEHHbIX, TO NepBbIfi CNyyail ans HUX He paboTaeT u Tpebyercs obszaTesbHoe
COBMajieHne pa3mMepos.

C saBHbIMU nNpeobpa3oBaHNsSIMU TUMNOB CledyeT cObNOAaThL ONpPefesEHHYIO OCTOPOXXHOCTb,
NOCKOJIbKY Mmpoucxogsiiee He Bcerga byneT coBnagaTh € Bawmmu oxugarnusimu. Hanpumep,
Ko4 CMMBONaA ny4ule BCE e nony4yaTtb C NOMOLbIO dDyHKLl'VIVI ord, a CO034aBaTb CMMBOA
no 3aZaHHOMY KOAy — C MOMOLbO chr, KOTOpbIE CNeunasbHO A 3TOro NpeaHasHayeHbl.
Ecnu Bbl He COBCEM yBepeHbl, YTO BaM HY>XHO siBHOe npeobpa3oBaHue TUNOB, wUan
3HaeTte, Kak 0e3 Hero 000ONTUCL — TO Ny4we BOOOLE €ro He NMPUMEHsITb. 3ameTnM,
47O oboiiTnck be3 Taknx Npeobpa3oBaHNil MOXHO BCEr4a, HO B HEKOTOPbIX CAOXKHBLIX CUTY-
auusix BO3MOXHOCTb Cie/iaTh NpeobpasoBaHue NO3BOJSIET COIKOHOMUTL TPyAO3aTpaThl; MHOM
BOMPOC, HTO CTOJIb 3aKOBbIPUCTLIE CAy4an BaM €LUE OYeHb JOJITO He BCTPETATCS.

33Bcnen 3a kommursTopamu Turbo Pascal u Delphi, Ho B oT/m4ie 0T KJIACCHYECKUX BAPHAH-
ToB [lackaJisi, riae HUIero mogo0HOro He OBLIO.
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2.6.9. CTpoKOBBI€e JINTEPAJIBl U MaccuBbI char’os

MpbI y2Ke HEOTHOKPATHO BCTPEYAJUCH CO CTPOKAMU B BUJIE CMPOKOGHIT AU-
MEPAA0E — 3AKJIOUYEHHBIX B anocTpodbl (pparMeHToB TEKCTa; 70 Ceil MOphl OHU
IIOIIa/IAJINCh HaM TOJIBKO B oleparopax write m writeln, a mwucanm MBI UX C
OJIHOM-€IMHCTBEHHOI 1EJIbI0: HEME/JIEHHO BBIJIATH HA [1€YaTh.

Mex1y TeM, KaK Mbl y2Ke 00CY2K/IaJIll BO BBOJIHOW YACTH, MeEKCM — ITO HaU-
boJiee yHIBEPCAJIbHOE TIPEICTABJIEHNE JJTsi €J1Ba, JiU He JI000# uHbopMauy; e/ InH-
CTBEHHBIM HCKJIIOUYEHUEM BBICTYIAIOT JAHHBIE, MOJIyYEHHBbIE IyTEM OIU(MPOBKH
TeX UJIN UHBIX aHAJOTOBBIX IIPOIECCOB — (oTorpaduu, 3ByKOBbIe U BUIACOMAMIIHI,
KOTOpBIE TOXK€, B IPUHIIUAIE, BO3MOXKHO IIPEJICTABUTH B BUJE TEKCTa, HO OYECHb
ney10oHo0. Beé ocranbHoe, BKIIOYasi, HAIIPUMED, KAPTUHKH, HAPUCOBAHHBIE Y€JI0-
BEKOM C IIOMOIIBIO IpadUIeCKUX PEIaKTOPOB, IPEJICTABIATL B BUJIE TEKCTA Y100~
HO U IPAKTUYIHO; OYEBUIHBIM CJIEJICTBHEM ITOTO SBJISIETCS OCTPast HEOOXOMMOCTh
YMEeTb IHUCaTh ITPOTPAMMBI, KOTOpPbIe 00pabaTLIBAIOT TEKCTOBYIO MHMOPMAIIUIO.

C npocreitmumu ciaydasmu 06pabOTKU TEKCTOB MbI y2Ke BCTPEUYAJIUCH B Iapa-
rpade, MocBAMEHHOM IporpammamM-dmibTpam (cm. §2.5.3), Tae mosrydann OuH
TEKCT U3 JPYyroro, KOTOPBIN aHAIU3UPOBAIU C IOMOIILIO IIOCUMBOJIBLHOIO UTEHMUSI.
Ha npakTuke 06paboTKa TEKCTOB 110 OJHOMY CHMBOJIY 9aCTO OKA3bIBAETCA HEYI00-
HOMl M XOUeTcss pacCMATPUBATHL (DPArMEHTHI TEKCTOB — TO €CTh CMPOKU — KaK
eJINHOE TIEJIOe.

[TockosbKy CTpOKa — 3TO HOCJIE0BATEIHHOCTH CUMBOJIOB, 8 CUMBOJIBI MOYK-
HO TIPEJICTABUTL C MOMOIILIO 3HAYECHUI Tuma char, JIOTUYHO IPEIIOI0KUTD, YTO
Jist 06pabOTKU CTPOK MOXKHO HCIIOJIB30BATH MACCUBHL IAEMERMOE Muna char.
DT0 JAefiCTBUTEILHO BO3MOXKHO; Ilackaib jarke JOIMyCKaeT JJIsi TAKUX MaCCHUBOB
JOBOJIBHO CTPAHHbBIE JeHCTBUS, KOTOPbIE HU C KAKIMU UHBIMH MaCCUBAMHU JI€JIaTh
nesib3d. Hampumep, Mbl 3HAaeM, 9TO MACCHUBBI MOXKHO IIPUCBAUBATHL JIPYT APYTY,
TOJILKO €CJIM OHU MMEIOT CTPOI'O OJIMH W TOT K€ TUIl; HO MACCUBY, COCTOSIIEMY
u3 char’os, Ilacka/b 103BOJIsIET TPUCBOUTH 3HAYEHUE, 33 AHHOE CMPOKOBHLM
AUMEPAAOM, TO €CTH XOPOIIO 3HAKOMOM HAM I10CJI€/I0BATEILHOCTHIO CUMBOJIOB,
3aK/TIOYEHHON B artocTpOdBbI:

program HelloString;

var
hello: array [1..30] of char;
begin
hello := ’Hello, world!’;
writeln(hello)
end.

DTa IporpaMMa YCIEeITHO TPOHIET KOMITMIAIINIO U IaKe, Ha Nepevitl 632440, HOpP-
MaJIbHO OTpaboTaeT, HamevdaTraB cakpamMeHTagbHoe «Hello, world!s. Ho jmmb
Ha [IEPBBII B3IJIAJ, HA CAMOM XKe Jiejle II0CJIe IPUBBIYHON HaM (pas3bl MporpaM-
Ma <«HalledaTaeT» eme 17 CHMBOJIOB C KOJOM O M JIMIIL 3aTE€M BBIJIACT MEPEBOJ
CTPOKHU U 3aBEPHIUTCHA; B 9TOM MO2KHO JIEI'KO y6e,ZLI/ITI>C5{ CaMbIMHU Pa3HBIMU CIIO-
cobaMu: IepeHalpaBUTh BBIBO, B (bailjl M IOCMOTPETh Ha €ro pa3Mep, 3allyCTUTD
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[IPOrpaMMy KOHBEHEpPOM B CBSI3KE CO 3HAKOMON HaM IPOIPaMMOil WC, IPUMEHUTH
hexdump (MOXKHO cpa3y K BBIBOJLY, MOXKHO K moJiyduBiiemycs daiiny). CumBos ¢
KojioM O, Oy/yun BbIIAH Ha I€9YaTh, HUKAK ceOsi Ha SKpPaHEe He MPOSIBJILET, J1aXKe
KypCOp HUKY/Ia He JIBUIAETCs, TaK 9TO 9THX 17 «JIUIIHUX»> HyJedl He BUIHO — HO
OHU €CTb U MOTYT OBbITh OOHAPYZKEHBI. UTO 0CODEHHO HENPUSATHO, TaK ITO TO, UYTO
dOpMaJIbHO B TEKCTOBBIX JAHHBLIX 3TOT HE3PUMBI «HYJIEBOI CUMBOJI» BCTPEYaTh-
cs He MMeEET MPaBa, TaK 9TO BhIJAada HaIlell MPOrpaMMbl mepecTasia, (opMaJIbHO
TOBOPsI, OBITH KOPPEKTHBIM TEKCTOM.

JoragaTbcst, OTKy/Jla B3SIUCh 3TU Iapa3UTHbIE «HOJUKHW», HECJIOXKHO: (dpas3a
«Hello, world!s cocrout u3 13 cMMBOJIOB, & MAaCCUB MbI 00baBuIN 13 30 d71eMeH-
ToB. Oneparop npucBauBaHusl, CKOIIMPOBaB 13 CUMBOJIOB U3 CTPOKOBOI'O JIATEPAJIa,
B 3JeMeHThI MaccuBa hello[1], hello[2], ..., hello[13], ocTaiabHbIE SJIEMEHTHI,
3a HEMMEHUEM JIYUIIero, 3a0ua Hy IsIMUA.

Koneuno, nporpaMMy MO>KHO HCIIPABUTHL U CIe/IaTh KOPPEKTHOM, HAIIPUMED,
BOT Tak (HAIIOMHHUM, YTO OHEpaTop break OCPOYHO MPEKPAINAET BLITOJHEHUE
IUKJIA):

program HelloString;

var
hello: array [1..30] of char;
i: integer;

begin
hello := ’Hello, world!’;
for i := 1 to 30 do
begin
if hello[i] = #0 then
break;
write(hello[i])
end;
writeln
end.

HO YK OYeHBb 9TO I'POMO3JKO — MBI BEJlb B OUepPE/HON pa3 BBIHYKJIEHBI 0Opaba-
TBHIBATH CTPOKY IO OJTHOMY CHUMBOJTY!

Curyarnust, KOrjia HaM HY>KHO 00pabaThiBaTh CTPOKY, He 3HasT 3apaHee eé JJTi-
HBI — COBepIlleHHO TunindHa. [Ipeacrappre cebe, 9T0 BaM HY?KHO CIIPOCUTH Y TTOJTb-
30BaTeNsI, KAK €ro 30BYT; OJMH OTBETUT JIAKOHUYIHBIM «BoBay, a apyroit 3asBur,
1ro oH He MeHee Kak Ocran-Cyneitman-Bepra-Mapust Bennep-3aaynaiickuit. Bo-
IIPOC, MOXKHO JIM 9TO IMPEAYyrajaTh Ha dTalle HAIUCAHUS POTPAMMBI, CJIE/IyeT
CIUTATDL PUTOPUIECKUM. B CBSA3M ¢ 3TUM 1T pabOTHI CO CTPOKAMU KeTATeTHHO
UMEeTh KaKOoe-TO THOKOe CPeJICTBO, YINTBIBAIOIIEE BOT 9TO BOT (DyHaMeHTAIbHOE
CBOWCTBO CTPOKU — UMeMb Henpedckasyemyto diuny. Kpome Toro, HaJT CTpOKaMu
OYeHb YACTO BBIIOJIHSIETCsI Olepalusl KOHKAmMeHauuu (IPUCOeNHEHNsI OJHOI
CTPOKH K JIDYTOii), U €€ yKejaTejlbHO 0003HAYNTD KaK-HUOY b Tak, YTOObI €€ BbI-
30B OBLIT JJIsI TPOTPAMMIECTa HeoOpeMeHnTeIeH. MeXK Ty TpodIinM, 9acTHBIN CITy il
KOHKATEHAINN — J0DaBJICHNE K CTPOKE OTHOTO CUMBOJIA — HACTOJIHKO DPACIIPO-
CTpaHéH, YTO, IPUBLIKHYB K HeMy, Bbl B Oymymiem mpu pabore na Cu (rme 91o
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JefictBue Tpebyer Kyzua OOJIbIIMX YCHJIUii) emié JoJro Oyjaere 9Ty BO3MOKHOCTD
BCIIOMUHATD C HOCTAJILIUEN.

Tak mim muade, Jjisi pemrenns pa3oM OOJBIIMHCTBA MIPOOIEM, BOSHUKAIOIINX
pu pabore co crpokamu, B Ilackajie — TouHee, B €ro HO3MHUX JUAJIEKTaX, BKJIIO-
qast Turbo Pascal u, xomeuno, mam Free Pascal, mpemxycmorpeno cuernuaabaoe
ceMeficTBO TUIIOB, KOTOPBIM OVIET MOCBSIIEH CJIeyIOIuil maparpad.

OTMeTnM, YTO B COCTaBe CTPOKOBOIO JIMTEpAsa Mbl MOXKEM H300pa3uTh He
TOJIBKO CHUMBOJIbI, UMEIOIIHE IeYATHOE IPEJICTABIeHNe, HO U JIIOObIe Jpyrue —
Jepe3 WX KoJbl. B IpuMepax HaM y»Ke BCTPEYaJINCh CTPOKU, OKAHIMBAIOIIAECS
CHMBOJIOM IIepeBOJa CTPOKU, Takne Kak *Hello’#10; «XATPBIE» CUMBOJBI MOXKHO
BCTABJIATH HE TOJBKO B HAYAJIO WJIM KOHEI CTPOKOBOIO JINTEPAJia, HO U B IIPOU3-
BOJIBHOE MECTO CTPOKH, HallpuMep, ’one’#9°two’ — 3j1eCh JIBa CJIOBA PAa3Je/ICHBI
CUMBOJIOM Taly/siuu. BoolIe B cocTaBe CTPOKOBOI'O JIUTEpasia MOXKHO IPOU3-
BOJIBHBIM 00pa3oM depeoBaTh IIOC/IEI0BATEILHOCTH CUMBOJIOB, 3aK/IIOYEHHBIX B
armocTpodbl, U CHMBOJIBI, 33 /IAHHBIE UX KOJIAMU; HAIIPUMED,

’first’#10#9°second’ #10#9#9°third’ #10#9#9#9° fourth’

€CTh BAJIMJIHBIA CTPOKOBBII JINTEPAJI, PE3YJIbTAT BbIIAYN KOTOPOIO Ha IevaTh (3a
CYET BCTABJIEHHBIX B HEIO TaOYJIANMI U IePEBOIOB CTPOKNU ) Oy/IeT BBIMJISIETh [IPU-
MEPHO TaK:

first
second
third
fourth

CuMBOJIBI ¢ KOJaMu OT 1 710 26 MOXKHO TaK»Ke m300pakaTh Kak ~A, “B, ..., ~Z; 910
OIIPABIBIBAETCSI TEM, UTO IIPU BBOJE C KJIABUATYPBI CUMBOJIBI ¢ COOTBETCTBY FOIIIHU-
MU KOJIAMU, KaK yKe YIOMUHAIOCH, MopoxK patoTcs kombunanusivu Ctrl-A, Ctrl-B
u T. 1. B yacTHOCTH, JIUTEpas U3 HAIIEro IPUMEPa MOXKHO 3allicaTh U TaK:

*first’~J"I’second’~J~I1"I’third’~J~I"I"I’fourth’

2.6.10. Tum string

Brenénnsrii B [Tackaste cernuasabHO JIst pabOTHI CO CTPOKAMHU TUII string dak-
TUYIECKU MIPEJICTABIIsIeT cODOI TaCTHBIN CIydail MacCHBa U3 9JIEMEHTOB THUIa char,
HO CJIy4ail JOBOJIbHO HeTpUBHAILHBIN. [Ipexk e Bcero orMeTuM, 9TO IIPU ONMUCAHUN
nepeMeHHON Tuna string MOXKHO yKa3aTb, & MOXKHO He YKa3blBaTb IIPEAe/IbHbII
pa3Mep CTPOKH, HO «OECKOHEYHOH» CTPOKA OT 3TOr0 HE CTAHET: MAKCHUMAJIbHAs €€
AauHa orpanmdeHa 255 cumBosiamu. Hanpumep:

var
sl: string[15];
s2: string;



332 Szpik [Tackasap 1 HavMaIAa TPOrPAMMUPOBAHUS

[Tepemennas s1, onucannas TakKuM 00pPa30M, MOXKET COJIEPKATL CTPOKY JIJTHHOIMN
10 15 cuMBOJIOB BKJIIOUUTENHHO, & IeEpeEMeHHAas S2 — CTPOKY JJIMHOM 10 255 cuM-
BOJIOB. YKa3bIBATb YUCJIO OOJIbIIIE 255 HEJIb3sI, 3TO BBI3OBET OIIHUOKY, U 3TOMY €CTb
JIOBOJIHO TIPOCTOE O0O'bsiCHEHUE: TUII String NMpeanoJaraeT XpaHeHue JIJINHbI
CTPOKM B OTAeJIbHOM OaiiTe, Hy a 0aiiT, KaK MBI [IOMHUM, 9HUCJIO OoJibiie 255
XPaHUTH HE MOXKET.

[Tepemennas Tuna string 3aHuMaeT Ha OJUH OailT OOJIbIIE, YeM IpEJIeIbHAS
JIJINHA XPAHUMOM CTPOKU: HAIIPUMED, HAIlU repeMeHHbie s1 u s2 OyayT 3aHuMaTh
coorBercTBeHHO 16 m 256 Oaitr. C mepemenHO# Tuia string MOXKHO paboTaTh
KaK C IIPOCTHIM MAacCCHBOM 3JIEMEHTOB THIA char, IPHW 3TOM HHIEKCAITUS dJeMeH-
TOB, COJIEPXKAINUX CHUMBOJIbI CTPOKH, HAUMHAETCsI ¢ eJuHuibl (jiyist s1 910 GyayT
snementol ¢ s1[1] mo s1[15], ais s2 — snementst s2[1] mo s2[255]), Ho —
HECKOJILKO HEOXKUJIAHHO — B 9THX MaCCHBaX OOHAPYKUBAETCS €I1E OIUH JIEMEHT,
uMermuil uHJIeKC 0. DTO U eCTh TOT CAMBIN OANT, KOTOPBIN UCIOJIb3yeTCs JIJIst
XpaHeHUsl JJIMHBI CTPOKU; MOCKOJIbKY JIEMEHTHI MACCUBa 00s3aHBI ObITH OJIHOTO
THUIA, 3TOT OANT, ecju K HeEMY 0OpaTUTbCs, UMEET TOT K€ THIl, YTO U OCTAJILHbLIE
3JIeMeHTHl — TO ecTh char. K mpumepy, ecn BHIIOJTHUTE TPUCBANBAHIE

sl := ’abrakadabra’;

1o BhIpakenune s1[1] Oymer paBHO ’a’, Bbipaxkenume s1[5] — ’k’; MOCKOJIBKY
B cjoBe «abrakadabras 11 OykB, IOC/IEIHUM OCMBICJIEHHBIM 3JIEMEHTOM OyieT
s1[11], ou Toxke paBeH ’a’, 3HAYEHUS JIEMEHTOB C OO/IBIIMMHU HHIEKCAMHU HE
ompeJiesieHbl (TaM MOXKET COJEPIKAThCS BCE YTO YIOJIHO, U OCOOEHHO TO, UTO HE
yrozano). Hakonen, B ssiemente s1[0] Gyuer comepKaThCst JJIMHA, HO MOCKOJIbKY
s1[0] — »r0 BBIpaxkenue Tuna char, ObLIO OBl HEIPABUIBLHO CKA3aTh, UTO OHO
Oymer paBHO 11; Ha caMoM mejie OHO OyIeT paBHO cumeoay ¢ kodom 11, KOTo-
pblit obo3nadaerca Kak #11 win ~K, a IIuHy CTPOKK MOYKHO IOy YUTh, BHIUC/IUB
Beipazkerne ord(s1[0]), koropoe u mact uckomoe 11. Brupouewm, ects 6osee 06-
HMENPUHATHIN CII0CO0 y3HATH JVIMHY CTPOKHU: BOCIIOJIH30BATHCS BCTPOEHHON (DyHK-
nueil length, KoTopasd crenuaabHO JJI 3TOrO IpeJHa3HaYeHa.

Bue BcsgKo#t 3aBUCHMOCTH OT IPEIEILHON IJIMHBI BCe ITepeMeHHbIEe U BhIparKe-
Hus Tuna string B [lackaje coBMECTUMBI 110 IPUCBAUBAHUIO, TO €CTh Mbl MOYKEM
3aCTaBUTh KOMIIWJISITOP BBIMOJHUTH Kak s2 := sl, Tak u sl := s2, npuydéM B
9TOM BTOPOM CJIy4ae CTPOKA I[PU IPUCBAMBAHUKA MOXKET OKa3aTbCs obpe3aHa; B
caMOM JieJie, BO3MOXKHOCTH S2 HECKOJIbKO IINpe, HUKTO He MeIlaeT 3TOH Iepe-
MEHHO COJIepXKaTh CTPOKY, CKaxkeM, B 50 CHMBOJIOB JJIUHOMN, HO B s1 OoJibiie 15
CUMBOJIOB 3arHaTh HEJIb3sl.

Yro 0cobeHHO MPUSATHO, IPU MPUCBAUBAHUUA CTPOK, KAK U IPU Iepejade ux
10 3HAYEHUIO B HOJIIPOTPAMMBI, U IPU BO3BpaTe U3 (PYHKIUI KOMUPYETCs TOJIb-
KO 3HAYaINasd JacTb [IEPEMEHHOI; HAIPUMED, €CJIM B IEPEMEHHOM, 00bsIBICHHOM
KakK string 6e3 yKasaHUs [PEJEIbHON JJIUHBI, XPAHUTCS CTPOKA U3 TPEX CUM-
BOJIOB, TO TOJIBKO 9TH TpU cuMBosia (miaroc Gaiir, cojepxkammii JymHy) u OymyT
KOTIMPOBATLCA, HECMOTPSA Ha TO, YTO IEPEeMEHHAs IEeJIMKOM 3aHUMaeT 256 OaiT.
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Emé unrepecuee, uTO, ecam Ballla MOANPOrpaMMa MPUHUMAET Var-mapaMmeTp
THIa string, TO MO/JATH B KAYECTBE ITOrO IMapaMeTpa MOXKHO A100y10 IEPEMEHHY IO
Tulla string, B TOM 4ucje TaKylo, [JIs KOTOPOH DU OIMCAHUU OIpaHUYeHa JIJjIu-
HA. DTO UCKJIOYEHHE U3 00IIero npasBmia (O TOXKJIECTBEHHOM COBIAJIEHUH THIIA
[IEPEMEHHOI ¢ THIIOM Var-TlapaMeTpa) BBIIVISAUT HEKPACHBO U HEGE30MaCHO, HO
OKa3bIBAETCs OUYEHDb yJIOOHBIM Ha MPAKTHUKE.

IlepemenHbIe TUIIA String MOX>KHO «CKJIQJIBIBATh» C IIOMOIILIO CUMBO-
Ja «+», KOTOPbI# JIJIst CTPOK O3HAYAET COeIuHEHNe UX JIpyT ¢ apyrom. Hampumep,
IIporpamMmma

program abrakadabra;

var
sl, s2: string;

begin
sl := ’abra’;
s2 := sl + ’kadabra’;
writeln(s2)

end.

HallevyaTaeT, KaK MOXKHO JIOTaJlaThCs, CJIOBO «abrakadabras.

Crpokn OBIBAIOT NYCMbLMU, TO €CTh He COMEPXKaIUMHA HH OJHOTO CHMBOJIA.
JlinHa Tako#l CTPOKM paBHA HYJIIO; JIUTEPaJ, 0003HATAIONINN IyCTYIO0 CTPOKY, BbI-
DJISLJIAT Kak «’?» (JIBa cuMBoJIa anocTpoda, mocTaBIeHHbIE PSAIOM ); 9TOT JIUTEPAJT
HE CJIeJIyeT MyTaTh ¢ «’ ’», KOTOPBI 0603HAYAET CUMBOJI IIpobesta (Ml XKe CTPO-
KY, COCTOSAILYIO U3 OJIHOIO CUMBOJIa — Ipodeia).

Broipaxkennst Tumna char mpakKTHYECKH BO BCEX CJIyYasix MOTYT OBITH HESIBHO
Ipeobpa3oBAHbI K THUITY String — CTPOKe, COEPIKAIEH POBHO OJWH CUMBOJ. DTO
0CODEHHO YI00HO B COYETAHUHU C oneparueil cioxkenus. Tak, mporpamma

program a_z; { a_z.pas }
var

s: string;

c: char;
begin

s =77,

for ¢ := A’ to ’Z’ do

s 1= s + c;

writeln(s)

end.

HanedaTaeT «ABCDEFGHIJKLMNOPQRSTUVWXYZ».

Ha camom pene Free Pascal nogaepxusaet uenbliii pag Tunos ans paboTbl co cTpokamu,
MPUYEM MHOTME U3 STUX TUMOB HE MMEIOT OrPaHUYEHNHA, MPUCYLLMX TNy string — To ecTb
MOTYT, HaNpuUMep, XpPaHUTb B CeDE TEKCT COBEPLUEHHO NMPOU3BOJILHOA ANHBI, paboTaTk C MHO-
robaliToBbIMN KOAMPOBKAaMY CUMBOJIOB U T.N. Mbl He Dygem mx paccMaTpuBaTb, MOCKOJIbKY
MPU OCBOEHUM MATEPUANA CIEAYIOLMNX YACTel KHUMM BCE 3TO BESMKOJIENMe He noTpebyertcs;
yuTatensb, pewmswuii cagenatb Free Pascal cBonm paboumm uHcTpymentom (B npotusono-
JIOKHOCTb y4eBHOMY NOCObUIO), MOXKET OCBOUTL 3TN BO3MOXHOCTU CAMOCTOSTENLHO.
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2.6.11. BcTpoennble cpeacTBa paboThl CO CTPOKAMU

Bes maTepuana storo naparpaca MoxHO sierko oboiTuCh, Befb CO CTPOKAMU MOXKHO
paboTaTb Ha YPOBHE OTAE/bHbIX CMBOJIOB, @ 3HAYUT, Mbl MOXEM CLENaTb C HUMUN DyKBabHO
4TO YroAHO 6e3 BCAKMX JOMONHUTENbHbIX CPEACTB. TeM He MeHee, npn 0bpaboTke CTpok psg
BCTPOEHHbIX NMPOLEAYP 1 PYHKLUNN MOXKET CyLLECTBEHHO OBNErYUTb >XXMU3Hb, MO3TOMY Mbl BCE
»Ke NpUBeLEM HEKOTOPbIE N3 HUX.

OpaHy dyHKLMIO Mbl yXKe 3HaeM: length NpUHMMAET Ha BXOL BbIpakeHue Tuna string
1 BO3BPALLAET LENOe YUCNO — ANIMHY CTPOKMW. TeKyLUyto OJIUHY CTPOKU MOXHO W3MEHUTb
NPUHYANTENBHO Npoueaypoii SetLength; Hanpumep, Nocne BbINONHEHNS

s := ’abrakadabra’;
SetLength(s, 4);

B MepeMeHHO s ByaeT cofepxaTbCs CTpoka «abray. Yutute, 4yto SetLength moxeT Takxe
N YBENNYNTb AJIMHY CTPOKMN, B PE3Y/NbTaTe YEro B KOHLIE €€ OKaXKeTCsl K MYCOP» — HEMOHSAT-
Hbl€ CUMBOJIbI, KOTOPbIE JIeXaJIN B 3TOM MeCTe NaMsATN [0 TOro, Kak TaM pa3MeCcTUIn CTPOKY;
NMoO3TOMY €C/IN Bbl PeLnaN YBEIMYNTL AJINHY CTPOKM € nomMoulbtio SetLength, npaBuabHee
BCero Oyfer HemMefIeHHO 3an0HNTL YeM-HNDYAb OCMbIC/IEHHLIM BCE €€ K HOBbIE» 3JIEMEHTHI.
VuTuTe, YTO MEHSETCS TONBLKO TEKYLYasH AMHA CTPOKU, HO HUKOUM 0bpa3oM He pa3mep obna-
CTU NaMsiTh, KOTOPasi NOA 3Ty CTPOKY BblaeneHa. B yacTHocTu, ecnu Bbl onuwieTe CTPOKOBYHO
nepeMeHHY0 Ha AecAaTb CUMBOJIOB

s10: string[10];

a 3aTeMm nonbITaeTeCb YCTAHOBUTbL €l AANHY, NpeBbiwatowyto 10, HU4ero xopoLlero y sac He
NoNy4unTCs: nepeMeHHas s10 He MOXeT CopepXaTb CTPOKY AJIMHHEE OeCATU CMMBOJIOB.

Bce npouenypbl 1 yHKUMKN, NnEpevnCeHHbIE HUXE A0 KOHUA naparpada, Bbl-
NONHSAIOT [ENCTBUS, KOTOpble HEeobXoa4uMO yMeTb fAenaTb CamMOCTOSITENIbHO; Mbl
KpaiiHe He peKkoMeHAyeM MoJib30BaTbCs 3TUMU CpeAcTBaMu, NOKa Bbl HE Hay4YUTeCb
CcB00OAHO 00paLATLCA CO CTPOKAMM HA YPOBHE NOCUMBOJILHOWK 00paboTkn. Kaxayto
M3 NepeYnCeHHbiX HUXe (PyHKUMIA U Npoueayp MOXHO HAaYMHATb UCNOJIb30BaTb HE
paHblue, Yem Bbl y0eauTecb, HTO MOXETE CAENAaTb TO XKE€ CAMOE «BPYHYHYIO».

Bctpoertble dyHkunm LowerCase n UpCase NpuUHWMAKOT Ha BXOZ BbIPa)kKeHWe Tuna
string n BO3BpALLAIOT TOXE String — TaKylo Xe CTPOKY, Kakasi CoAep)Kanacb B NapamMeTpe,
3a WUCKJIIOYEHMEM TOrO, YTO JIaTUHCKME DYKBbI OKa3bIBAlOTCA MPUBEAEHbLI COOTBETCTBEHHO K
HUXKHEMY WM K BEpXHEMy pernctpy (uMHade roBopsi, nepBasi OyHKLUs B CTPOKE 3aMeHsieT
3arnaBHble OYKBbI Ha CTPOYHbIE, @ BTOpPasi, HA0OOPOT, CTPOHHBIE HA 3ar/IaBHbLIE).

®yHKUUS copy NPUHUMAET Ha BXOL4 TPU MapamMeTpa: CTPOKY, HaYasbHYK MO3ULMUIO U
KOIMY€eCTBO CMMBOJIOB, U BO3BPALLAET MO4CTPOKY 3afaHHON CTPOKW, HAa4YMHas C 33a[aHHON
Ha4abHOM NO3ULMM, AJINHON KaK 3afaHHOE KOJINYECTBO CUMBOJIOB, MO0 MeHbLUe, eC/I CUM-
BOJIOB B MCXOZHOI CTpoke He xBaTuio. Hanpumep, copy(’abrakadabra’, 3, 4) BepHET
cTpoky ’raka’, a copy(’foobar’, 4, 5) — cTpoky ’bar’.

Mpouepaypa delete TOXe nMpPUHUMAET HA BXOL CTPOKY (Ha 3TOT pa3 4epes
napamMeTp-nepemMeHHyto, MOTOMY HYTO CTPOKa ByaeT N3MeHeHa), Ha4asibHYIO NO3NLMIO 1 KO-
4eCTBO CUMBOJIOB, 1 Ya/IsieT U3 AaHHON CTPOKM (MPsIMO Ha MECTe, TO eCTb B TOI NepeMEHHOIA,
KOTOPYIO Bbl Nepesany napaMeTpom) 3aaHHOE KOJIMYECTBO CUMBOJIOB, Ha4YMHAs C 3aJaHHOI
nosuuumn (Anbo [o KoHLa CTPOKM, e CUMBOJIOB He xBaTuio). Hanpumep, ecnu B nepemen-
HOIl S coflepXanocb BCE TO e «abrakadabray, To nocne BbinonHeHns delete(s, 5, 4)
B MEPEMEHHOI S OKaXKeTcst «abrabray; a ecnm 6ol Mbl npumennnn delete(s, 5, 100),
nosy4mnock bbl npocto «abray.
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BcTpoeHHasi npoueaypa insert BCTaBAsieT OAHYy CTPoKy B apyryto. [lepebiii napametp
33/1a€T BCTABASEMYIO CTPOKY; BTOPbIM NMapaMeTPOM 33[3aETCA nepeMeHHasi CTPOKOBOro Tuna,
B KOTOPYIO HAANIEXXNT BCTaBUTL 3aAaHHyt0 CTpoky. HakoHew, TpeTnii napametp (uenoe 4ncio)
YKa3bIBAET MO3ULMIO, HAYMHAsA C KOTOPOIi CiedyeT npou3secTu BcTasky. Hanpumep, ecnn B
NEPEMEHHYIO S 3aHeCTM CTPoKy «abcdef», a noTom BbinonHUTh insert (PPQR’, s, 4), 10
nocse 3TOro B NEPEMEHHON s ByAeT HaxoANTLCS CTpoka «abcPQRdef ».

DyHKUUS pos NPUHUMAET HA BXOJ, ABE CTPOKU: MepBas 3aJaéT NOACTPOKY AN MOWCKA,
BTOpasi — CTPOKY, B KOTOPOIi CnefyeT npon3BoguTk nonck. Bosspalyaercs yenoe yncno, pas-
HOe MO3MLMN NOACTPOKUN B CTPOKE, €CNU TakoBasi HaligeHa, uau O, ecnu He HaligeHa. Hanpu-
mep, pos(’kada’, ’abrakadabra’) BepHéT 5, a pos(’aaa’, ’abrakadabra’) BepHET
0.

MoxeT oka3aTbcs O4YeHb nonesHol npouedypa val, koTopasi CTPOUT YUC/O Twna
longint, integer nnu byte no ero ctpokoBoMy npefcTaeneHuto. [lepebiM napamerpom
B NMpoueAypy NOJAAETCS CTPOKA, B KOTOPOW JOSIKHO COAEP)KaTbCs TEKCTOBOE MpencTaB/ieHne
4ncna (BO3MOXHO, C HEKOTOPbLIM KOJIMHYECTBOM Npobesios nepes HUM); BTOPbIM NapaMeTpoM
JO/DKHa ObITb nepemeHHast Tuna longint, integer wan byte; TpeTbMM NapaMeTpoM yka-
3bIBAETCS €LE ofiHa nepeMeHHas, Bcerga umetowas tun word. Ecam Bcé npowno ycnewHo,
BO BTOPOli MapameTp npoLefypa 3aHEeCET NOJYyHEHHOe Y1UC/0, B TPETUiA — Yucno 0; ecnm xe
npousoLwna ownbka (To ecTb CTPOKA He COAEpXKana KOPPEKTHOrO NPEACTaBAEHNS YNCa), TO
B TPETWIA NapaMeTp 3aHOCUTCS HOMEP MO3ULUN B CTPOKE, rAe NepeBof B Yucsio gan cboii, a
BTOPOIi NapaMeTp B 3TOM C/ly4ae OCTAETCS HeoNnpeneN€HHbIM.

Mackanb Takxe NpefoCTaBAsieT CPeAcTBa ANsi obpaTHOro nepeeofa 4YMcia B CTPOKO-
Boe npeacTasneHue. Ecnu npeacrasnerune Tpebyetcs gecsaTnyHOE, TO MOXHO 3aJ€iiCTBOBaTH
nceBfonNpoLenypy str; 34eCb MOXHO WCMOJIb30BaTb CreunguKaTopbl KOJNYECTBA CUMBO-
JIOB aHANIOTUYHO TOMY, KaK Mbl 3TO Jenann AJjisi nevatu B onepaTope write (cm.cTp.228).
Hanpumep, str(12.5:9:3, s) 3aHeCET B NEPEMEHHYIO S CTPOKY « 12.500» (c Tpems
npobenamu B Havase, 4TobbI NOJYHUIOCH POBHO LEBSATL CUMBOJIOB).

[ns nepeBona B ABOMNYHYIO, BOCBMEPUYHYIO 1 LLUECTHAALATEPUYHYIO CUCTEMY TakXKe NMe-
IOTCSl BCTPOEHHbIE CPEACTBA, HO HAa 3TOT pa3 3TO NOYTU ObbIYHbIE DYHKLMN, KOTOPbIE Ha3bl-
BatoTcs BinStr, OctStr u HexStr. B otauuyme oT str, oHu paboTatoT TONLKO C LENbIMU
YUCNAMU N ABASIOTCS (DYHKLUSIMU, TO €CTb MOJYHEHHYIO CTPOKY BO3BPALLAIOT B Ka4ecTBe
CBOEro 3Ha4eHus, a He 4epe3 napameTp. Bce Tpu 3auem-To npegycmaTpueatoT gBa napa-
MeTpa: NepBblli — LEeNoe YNCAO NPOU3BOJSILHOrO TUNa, BTOPO — KOJINYECTBO CUMBOJIOB B
pe3yNbTUPYIOLLER CTPOKE.

2.6.12. O6paboTKa mapaMeTpoB KOMaHIHOIW CTPOKU

[Tporpamwmer, Hanucanubie Ha [lackase, kak u Jjiobbie mporpammbl B OC Unix,
MOXKHO 3aIIyCKATh C GP2YMEHMAMU KomandHnot cmporu (cm.§1.2.6). ITycrs
HaIlla IIPOTPaMMa Ha3bIBaeTCs «demo»; IMOJIL30BATENb MOYXKET 3aIlyCTUTH €€, Ha-
[IpUMep, TaK:

./demo abra schwabra kadabra

31ech KOMaHHAS CTPOKA COCTOUT U3 “eMbPET CA08: CAMOTO UMEHU ITPOTPAMMEBI,
CJ0Ba «abray, cjaoBa «schwabras» u ciioBa «kadabrax.

B mporpamme na Ilackasie 3T mapaMeTpbl JOCTYIHBI C IOMOIIBIO BCTPOEH-
HbIX (yHKIUit ParamCount u ParamStr; mepBasi, He IMOJIydasi HUKAKAX TapaMeT-
POB, BO3BpAIIAET IEJI0€ YHCJIO, COOTBETCTBYIONIEE KOAUYECTNEY NAPAMEMPOSs 6e3
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yuéma umeny npozpammsi (B HAIIIEM TIpUMepe 310 OyeT Yuciio 3); Bropas dyHK-
sl IPUHIMAET Ha BXOJI IeJI0e YUCJIO0 U BO3BPAINAeT CTPOKY (string), coorBer-
CTBYIOIIYIO TIapaMeTpPy KOMAHIHOM CTPOKU ¢ 3aJaHHBIM HOMepoM. [1pu sTom nms
IPOrpaMMbl CUUTAETCsE TapaMeTpoM HoMep O (TO eCTh ero MOYKHO y3HATb € IIOMO-
mpio BhIpazkenus: ParamStr (0) ), a ocTajabHbIe HYMEPYIOTCS C €AUHUIIBI 10 9UCIIA,
Bo3BpaléHHoro dpyHkmnueit ParamCount.

Hammmmem 1t mpuMepa mporpamMmy, KoTopas IedaTaeT BCe JIEMEHTHI CBOeit
KOMAH/IHOM CTPOKH, CKOJILKO ObI UX HM OKA3aJI0Ch:

program cmdline; { cmdline.pas }
var
i: integer;
begin
for i := 0 to ParamCount do
writeln(’[’, i, ’]: ’, ParamStr(i))
end.

[Tocsie KOMIUISIIUN MBI MOKEM ITOITPOOOBATH 3Ty IPOIPAMMY B JI€HCTBUE, HAIIPU-
Mep:

avst@host:~/work$ ./cmdline abra schwabra kadabra
[0]: /home/avst/work/cmdline

[1]: abra

[2]: schwabra

[3]: kadabra

avst@host:~/work$ ./cmdline

[0]: /home/avst/work/cmdline
avst@host:~/work$ ./cmdline "one two three"
[0]: /home/avst/work/cmdline

[1]: one two three

avst@host:~/work$

ObpatnTe BHUMaHUE, ITO (ppa3a U3 TPEX CJIOB, 3aKIIOUEHHAS B IBOIHBIEC KABBIY-
KU, 0Ka3aJ1aCh BOCIIPUHSATA KAK OJIMH [MapaMeTp. DTO He UMeeT OTHOIIEHUS K S3bI-
Ky Ilackanib; 3/1eCh TPOSABIISETCST CBOMCTBO KOMAHIHOTO HHTEPITPETATOPA, KOTOPOE
MBI TIOJPOOHO paccMoTpesn B §1.2.6.

2.7. OnepaTop BbIOOpA

Onepamop e6wvbopa TpejcTaBiseT coOO B OIPEIEJIEHHOM CMBIC/IE 0000IIe-
HEEe omneparopa BeTjeHusi (if): B oTImdme OT BETBJIEHWs, TJe MPELYCMOTPEHO
BCEro JIBa BapUaHTa MCIIOJHEHUSsI, OIIePaTOp BBIOOpA MO3BOJSIET 3aIaTh TAKUX Ba-
PHUAHTOB CKOJIBKO YIOJIHO. BO BpeMsi BBIIIOJIHEHUS IIPOIPAMMBI BBIYUCIIAETCS 3a-
JIAHHOE BBIpasKeHHe, KOTOPOe MOXKET UMeTh Jii000i nopadkosviti mun (cm. §2.6.3);
B 3aBUCUMOCTHU OT IIOJIyIHUBIIECTOCA 3HAYCHU A BbI6I/Ipa,eTC§{ OJIHa U3 IIPpeJyCMOTPEH-
HBIX B TeJjIe OIlepaTOPa BeTBEH BBHIIOTHEHUSI.
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B ITackajie onieparop BeIOOpa HAUUHAETCS C KJIIOUEBOTO CJI0OBA case, MOCjIe KO-
TOPOT'O CTABUTCS ITPOMU3BOJILHOE apr(PMETUIECKOE BhIpAXKEHHUE, NMEIOIIee MOPsiI-
KOBBIIT THII. 3aBepIeHNe BbIPAXKEHUsI OTMEUAETCsT KJIFOUEBBIM CJIOBOM of; mocjie
HEro cJie/lyeT HEKOTOPOe KOJIMIeCTBO (He MEHbIIIe OJ[HOi) emeet, IPUIEM KazKast
COCTOWT U3 JBYX dacTeil: HabOpa 3HAUEHUN, /JIsT KOTOPBIX JaHHAS BETBb JOJIKHA
BBITIOJIHATHCS (TO €CTh BETBb OYJIET BBIIOJIHSATHCSI, €CTH PE3YJIBTATOM BbIYUC/ICHUST
BBIPAYKEHUs, CTOAIIETO TOCIe case, CTAJI0 OJHO U3 33[aHHBIX 3HAYCHUIT) U ore-
paTopa (BO3MOXKHO, COCTABHOIO, XOTsI He 00sI3aTeJIbHO). 3HAUEHHUs OT OlepaTopa
OTJIEJISIIOTCS JIBOeTOYNeM. B KoHIe Tejia omepaTopa case MOXKHO (HO He 0bsiza-
TeJIbHO) [OCTABUTH BETKY else, KOTOpasi COCTOUT U3 KJIOYEBOIO CJIOBa else u
oleparopa; 3TOT OIlePaTOP BBIIIOJIHACTCS, €CJIM 3HAYCHUE BbIPAKECHUA B 3ar'0JI0B-
Ke case He COOTBETCTBYeT HU OIHOI U3 BeTBei.

3HaueHMe I BETBH MOYKHO 3aJ@Th OJIHO, MOXKHO IIE€PEYHC/IUTh HECKOJBKO
3HaYEHUIl depe3 3alATyIo; HAKOHEIl, MOXKHO 3aJaTh Juana3or 3HAYEHU depe3
aBe Touku. CiieyeT MOMHATD, YTO 3HAYEHUsI B OlepaTope BbIOOpA JIOIKHBI
3a/1aBaTbCsl KOHCTAHTAMM BpeMeHn Kommuirsmun (oM. §2.2.15).

[TpuBeném npumep. Caemayromias TporpaMMa 9UTAET ¢ KJIABAATYPbI OMUH CAM-
BOJI U KJIACCU(PUIIMPYET ero Kak OTHOCSIIUNCS K OTHON U3 KATErOpwHii:

program SymbolType;
var

c: char;
begin

read(c);

write(’The symbol is ’);

case c of

‘a’..’z?, YA, .°20:
writeln(’a latin letter?’);

’07..%97:

writeln(’a digit’);
7+7’ 7_7’ 7/7, % .

writeln(’an arithmetic operation symbol’);
,<7, ,>7’ ’=’:

writeln(’a comparison sign’);
2 0 2 0 PR 2. 210 2?9 .
. b 3 b 3 b . b . 3 * .
writeln(’a punctuation symbol’);
,_), 7"", 7@” 7#” ,$” 7%” 7"?,
(1 .
7&7, I 7, 7|” 7\’.

writeln(’a special purpose sign’);

writeln(’the space character’);
#9, #10, #13:

writeln(’a formatting code’);
#27:

writeln(’the escape code’);
7(7’ 7)7’ 7[7, J])} 5{7’ 7}7:

writeln(’a grouping symbol’);
Ino 2230 .
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writeln(’a quoting symbol’);
else
writeln(’something strange’)
end
end.

OrmepaTop BbIOOpa YacTO MPOBOIUPYET OYEHBb CEPHE3HYIO MPODJIEMY, CBSI3aH-
HYIO CO CTHUJIEM HAIMCAHUs IIPOrPaAMMbl. B MCXOMHUKAX HAYMHAIOMIMX IIPOIPAM-
MHUCTOB MOYKHO HAWTH TMPUMEPHO TakKue (pparMeHThI:

case nv of

1: begin
{...}

end;

2: begin
{...}

end;

3: begin
{...}

end;

{...}

14: begin
{...}

end

end

OrnpeIesISIIomM TYT SIBJISIETCS TO, 9TO Case-BbIparKeHne nMeeT OObIKHOBEHHBIIH 11e-
JIBII TUII, & BAPUAHTHI 0003HAYEHBI 9ucaaMu 1, 2, 3 1 Tak JaJjiee, THOTA BILJIOTD 110
JIOCTATOYHO GOJIBIIUX Yuces (aBTOPY 9THX CTPOK JOBOJIUIIOCH BHJETH 10/I00HBIE
koHcTpyKimu Ha 30 u Gosbine BapuanTos). Tak BoT, 3a Takoe IIPOrpaMMu-
pOBaHUE YBOJIBHSIIOT C paboThl, U MpaBWILHO JeiaiorT. B camom jese, Kak
puKazkere 3TO YuTaTh? BoT 1To Takoe, K mpuMepy, 3, TO €CTh ITO OHO B JIAHHOM
ciaydae obozHadaer? HaitTm oTBeT Ha Takoil BOIPOC MOXKHO, IEPEJIONaTHB IIPO-
rpaMMy BJIOJIb U MOMEPEK, BBIICHUB, OTKY/Ia O€PETCs 3HAYEHHUE ITOM ITepEeMEeHHOM
nv, B KaKUX CJIydastX OHa IPUHUMAET OJIHU 3HAYEHUS, B KAKUX JIPYTHE; ¥ TUTATEs
IIporpaMMbl yIIET Ha 9T0 mpopsa Bpemenn. Ho 3To emé ne camoe crpamrroe. Ile-
peryTarh MexKIy coboil 3HAUEHMST TAKOTO POJia MOXKET U CaM aBTOP IIPOrPpaMMBbI,
BEPHYB II0 OIIMOKE M3 KaKOoW-HUOyIb (PYHKIIUU, CKarXKeM, YHUCJIO 7 BMECTO UHC-
ja 5. B mestom mporpaMMa, BHYTPEHHsIS JIOTUKA KOTOPOW OCHOBaHa Ha «HOMEpax
BapUAaHTOB», Ha yJUBJIEHNE OBICTPO M JIUXO «OTOMBAETCS OT PYK».

[IpaBuabHO B TaKOM Cjaydae OyIeT IPUMEHATD JIsi 0003HAYEHUsT PA3HBIX BO3-
MOXKHBIX BapUaHTOB HE HOMEPa 3TUX BAPUAHTOB, KOTOPble HUKOMY HUYEr'o He I'o-
BOPSIT, & 3HAUEHUS CIEIUabHO BBEJIEHHOIO JIJIsi 3TOM e NEePEYUCAUMO20 MUNA
(cM. §2.6.2), pu TOM BBIOPAB OCMBICJIEHHBIE UJIEHTUMDUKATODBIL.

Heobxoanmo oTMeTUTh BAUSTHEE OIIEpaTOpa BHIOOPA Ha pa3Mep IMOAIPOrpaMM.
Kaxk y»ke roBopuiioch, njieaabHas MOAIIPOrpaMMa UMeeT JIJIuHy He 6ojee 25 cTPoK;
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€CJId B BaIllell TIOJIIpOrpaMMe BCTPETUIICS OTIEPATOP BHIOOPA, B OOJIBIITUHCTBE CJIY-
JaeB Bbl B 9TO OI'DAHUYEHUE HE YJIOKUTECh. B npuHIuiie, 370 KaK pa3 TOT CJIydai,
KOT/Ia BIIOJIHE JIOIYCTUMO YyThb IIPEBBICUTH YKA3aHHBIN pa3Mep, HO HEHAMHOTO.
OnepaTopsb!l BbIOOpa, BJIOXKEHHBIE JPYT B APYra, MPAKTUYECKU BCErga
HezoIlrycTuMbl. Eciin B Baliem orepaTope BbIOOpa peajim3alius BCEX UJIN HEKO-
TOPBIX AJIBTEPHATUB OKa3a/IaCh HACTOJBKO CJIOXKHOM, CIeyeT BBIJAEIUTD KayKIYIO
aJIbTEPHATUBY B OTJEIBHYIO MTOJIIIPOIPAMMY, a CaM OIEPATOp BhIOOpa Tor1a Oy ier
COCTOSAITH U3 UX BBI30BOB.

2.8. IlotHOSKpaHHBIE TPOTPAMMBI

B sT0ii r1aBe MBI cieaeM SIBHBIM IIar B CTOPOHY OT OCHOBHOI'O IIyTH O0Y-
qenust. MaTtepuaJj, KOTOpbIi OyIeT paccKa3aH 3/1eCh, COBEPIIEHHO He HYKEH IJIsI
[TOCTUKEHUST [TOC/IEIYIONIUX TJIaB U IPUMEPOB U3 HUX M HUKAK He OYJIeT UCII0/Ih30-
BaThCs B JajbHEHIIeM TeKcTe He TOJBKO 3TOH dacTh, nmocBameénnoit [lackato, 1o
u Beeit kauru. Tem He MeHee MBI BO3JIEPKUMCSI OT TPAJIMIIMOHHON PEKOMEH IAITIH
<IIPOILYCTUTDL 3TY [JIABY, €CJIH...».

HamomuuM TO, 0 4éM y2Ke TOBOPHJIM B IIPEUCIOBUsIX. [lepBbIii — M camblii,
MOXKAJTY i, BaXKHBI — IIIar B CTAHOBJIEHWH ITPOTPAMMUCTA, JIeJIAETCS TOIJIa, KOTIa
OyIyIIuii MPOrpaMMUCT IIEPEXOJUT OT ITIOMOB M3 3aadHUKa K PEIIeHUI0 3a1ad,
NOCMABAEHHBIT CAMOCMOAMEALHO, U HE TIOTOMY, 9TO TaK HAJO0, & IIOTOMY, UYTO TaK
uHTepecHee. UeM IIupe CIEKTP Npocmule BO3MOXKHOCTEH, JIOCTYITHBIX HATHHAO-
meMy, TeM OOJIbINle IIAHCHI, 9TO OH HMPUIYMAeT JJisi ceds ITO-TO TAKOE, YTO eMy
TOMEAOCH Obl HAIIMCATH W 9TO OH IIPU STOM HAITUCATH MOAHCEM.

K coxasnennro, 10 rpadudecKkux HHTepdeiicoB — BO BCIKOM CJIyYae, €CJIu Mo/I-
XOJINTH K HUM BCEPBHE3 1 0e3 PUCKa TPABMUPOBATH COOCTBEHHBII MO3T — HAM IIOKa
eImé JaJIeKO; HO U OIPAHMIUBATHCS TPAIUITUOHHBIMUA KOHCOJIBHBIMU MIPUJIOXKEHU-
sIMH HaC HEKTO He 3acTaseT. C moMoIpio Habopa JT0BOJIbHO HEXUTPBIX CPEICTB
MBI K KOHILY 9TOH IUIaBbl HAYIUMCsI IIUCATH IIPOrPaMMBbI, paboTaloIe B OKHE 3MY-
JIATOPA TEPMHUHAJIA, HO IPHU 3TOM HCIIOJIb3YIOIINE €ro BO3MOXKHOCTH IOJHOCTBIO,
HE OIPAHUYNBAsICH «KAHOHMIECKUM» IOTOKOBBIM BBOJIOM (CTPOYKA 3a CTPOUKOIN)
U TaKUM K€ BBIBOJIOM.

BosMokHOCTH TTOTHOIKPAHHBIX aJI(paBAUTHO-IIN(MPOBBIX HOJIH30BATEILCKUX MH-
TepeiicoB J1ajeKo He TaK CKPOMHBI, KaK MOXKET [MOKa3aThCsl HA IEPBBIA B3TJISLI;
IIOMHUMO 3HAKOMBIX HaM PEJIAaKTOPOB TEKCTOB, PAbOTAIOMINX B TEPMUHAJE, MOKHO
OTMETHUTH, HAIPUMED, IIOYTOBBI KIMEHT mutt, KameHT mportokosa XMPP (m3-
BECTHOI'O TaKsKe Kak Jabber) mcabber u MHOTHE JIpyrHe IPOrpaMMbl; HO JeHCTBY-
TEJIbHO aJIEKBATHOE IIPeICTaBIeHne 00 OTKPHIBAIONIINXCA BO3MOKHOCTSIX TaET UrPa
NetHack, B KoTopyto HEKOTODBIE JIF0 11 UIPAIOT decamuaemusimu (6YKBaJIbHO TakK;
U3BECTHBI CJIyYau MOJHOTO IPOXOXKIEHUs ITOl UTPBI B TedeHue 15 jieT) u KoTopast
IIOCTPOEHa MMEHHO KaK IOJJHOOKPAHHOE ai(hPaBUTHO-TIN(POBOE MIPUIOKEHNE.

YMeHne paboTarh ¢ TEPMUHAJIOM <«HA BCIO KATYIIKY» JIEHCTBUTEIBHO MTO3BO-
JIET CO3aBaTh JUHAMUYECKNE MI'POBBLIE MPOIPAMMEI, IIYCTh M He rpadudecKue,
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HO OT 3TOr'0 HUYyTh HE MEHee MHTEPECHBIE; U, Pa3yMeeTcs, 3TUM JIeJI0 He OT'DaHU-
IUBAETCH.

Termepb MBI MOXKEM CKa3aTh, IIPU KAKUX YCJIOBUAX ITY IJIABY MOXKHO IIPOILY-
CcTUTH. BBl MOXKeTe nepeiiTu cpa3y K CJIeIYIONIell IIaBe, eCJIU Bl Yotce TIPUILYMAJIH
J71s1 ceDs THTEePEeCHYIO 3a1a9y, IIPUCTYIIIIN K €€ PEIIeHUIO U ITOJTHOIKPAHHAS Pabo-
Ta JIJI STOTO BaM He HyXKHA. B 9ToM cjiytvae, IPOIYCTUB TJIABY O IMOJHOIKPAHHBIX
TporpaMMax, Bbl IPOCTO COKOHOMUTE BPEMSI; BO BCEX OCTAJIbHBIX CJIyvasiX MOITPO-
OyiiTe e€ MpoYnTAThH U OCBOUTH IIPeJjIaraeMble 31eCh CPeICTBa. BoJiHe BO3MOXKHO,
OHU BaM TIOHPABATCH.

2.8.1. HemHOro teopuun

AupapurHo-In(POBBIE TEPMUHAJBI, HAUYMHAS C CAMBIX CTapbIX MOJIeJeil,
MMEBIINX 3KPaH BMECTO TPAIUIMOHHOTO MPUHTEPA, MOJAEPKUBAIN TaK Ha3bl-
BaeMble €SCape-nocAedosamenbHOCTU IJjisl YIIPABIECHAS BBIBOJOM Ha SKpPaH;
KarKIasl TaKasl IOCJIe0BATEILHOCTD IIPEICTABIISIET COD0M HAOOP KOTOBLIX OANTOB,
HAYMHAIONIMXCS ¢ nceBocuMBoia ¢ kKogaoM 27 (Escape; orciona nasanue). [lory-
9UB TaKyIO MOCJAEI0BATETbHOCTE, TEPMUHAJ MOT, HAllpUMep, IEPEMECTUTD Ky PCOP
B 3aKOJUPOBAHHYIO B IIOC/IEI0BATE/ILHOCTH TO3UIINIO0, CMEHUTh I[BET BBHIBOIUMOIO
TEKCTa, IPOU3BECTU CKPOJUIMHT BBEPX WJIM BHU3 U T. II.

st HanucaHus MOJTHOIKPAHHBIX ITPOIPAMM 9TOT0 HEJOCTATOYHO, MTOCKOJIDLKY
JpaiiBep TepMUHAJA 110 YMOJIAHUIO paboTaeT ¢ KJIABHATYPOIl B TaK Ha3bIBAEMOM
KAHOHUYECKOM DEHCUME, B KOTOPOM, BO-TIEPBBIX, aKTUBHAs MPOrpaMMa ITOJIyda-
eT TOJIb30BATEIbCKUIl BBOI CTPOKA 3a CTPOKOH, TO eCcThb 3(MdEeKT OT HaKaATHUS
KaKOH-HUOYIb KJIABUIIU IPOSBUTCA HE paHee, YeM I10JIb30Baresb HaxkKMET Enter,
1, BO-BTOPBIX, HEKOTOPBLIE KOMOWHAITMN KJIaBUIIN, Takme Kak Ctrl-C, Ctrl-D u
Ipovee, UMEIOT CIIeIUAJbHBIN CMBICI, TAK ITO IPOrpaMMa He MOXKET UX <«IIPOIH-
TaTby KaK OOBITHYIO MH(MOPMAIMIO U OJIyJIaeT TOJIbKO y2Ke MOTOBBINH 3 deKT —
it Ctrl-C oro curnan SIGINT, s OOJIBITHHCTBA IPOrPaMM (DATAIBHDIN, st
Ctrl-D 5T0 MMHTAIIMA CUTYaIun «KoHer daiiay u T. 1. K cuacTbio, Bce 3T 0CO-
OEHHOCTH TOBEIEHUS JIpaiiBepa TePMHUHAJA MOTYT OBITH ITePEerporpaMMUIPOBAHEI,
UTO MOJTHOIKPAHHBIE IIPOTPAMMBI U IEJIAIOT.

Ecimu ¢ mepemporpaMmmupoBaHueM JIpaiiBepa TepMHuHaJa BCE OoJiee-MeHee
SICHO (JI0CTATOYHO MPOYATATH CIPABOYHYIO MH(MOPMAIMIO [0 CJIOBY termios),
TO C escape-ToCcJIe0BaTeIbHOCTSIME BCE OKa3bIBaeTCs ciioxkKHee. Jleso B ToM,
9TO TEPMHUHAJIBI KOIJIA-TO BBIMYCKAJINCH BeChbMa pPasHooOpa3Hble, W HaOOPHI
escape-10cjIeJ0BaTeIbHOCTE! JIJIT HUX HECKOJbKO Pa3/ndaJjicCh; COBPEMEHHLIE
IIPOTrpaMMbl, SMYJIUPYIOIIAE TEPMUHAJ, TakKue Kak xterm, konsole u Ipodmue,
TOYXKE OTJIMYIAIOTCS JAPYT OT JApPyra IO CBOUM BO3MOXKHOCTAM. Bce 5T C10KHO-
cTu OoJiee-MeHee MOKPBIBAIOTCS OMOJIMOTEeKAMU, ITPEIOCTABSIIONMMEI HEKUI Ha-
O6op byHKIMIA AJIsT yIpaBJIEHUS YKPAHOM TEPMHUHAJA U NeHEPUPYIOMIIMI Pa3HbIe
escape-ToCyIe/IOBaTETbHOCTH B 3aBUCUMOCTHU OT THIIA UCIIOJIB3yeMOTI'0 TepMUHAJIA.
IIpu nporpamMmupoBanny Ha s3blke CH JjIsSI 9TUX IeJIeil OOBIYHO HCIOJIB3YETCS
OubIMoTeKa ncurses, caMa 1o cebe TOBOJILHO CITOXKHAS.
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B Bepcusx [Tackans dupmbr Bopiang, nomnysnspabix B snoxy MS-DOS, 6but
IIPEIyCMOTPEH CHENUAIbLHBIN 6H6IHOTeHbIH MOLyIb crt3?, KoTopei mo3BosI
CO3JIaBATh TOJTHOOKPAHHBIE TEKCTOBBIE ITporpaMMbl st MS-DOS. Koreuno, 510
He UMeJIO Hu4ero obirero ¢ repmuHagaMu B Unix, yrupapieHHe SKPAHOM [IPOU3BO-
mutock To depes uarepdeiic BIOS, To BoobIie myTéM MpsIMOro JOCTYIIa K BUIEO0-
mamstu. Ceiigac BCE 9TO MPEJCTABIISIET HWHTEPEC PA3BEe UTO APXEOJOTMIECKUN —
3a UCKJIIOYEHUEM TOro, 4To cozjarenn Free Pascal mocrasmam cebe B KauecTse
OIHOI M3 meseit J0OUThCsI MOJIHOM coBMecTuMOocTu ¢ Turbo Pascal’em, Brirouast
U MOJYJIb crt; B pesyiabrare Ta Bepcust Free Pascal, koropyio Mbl ¢ BamMu wnc-
MOJIb3yeM B UNIX-CHUCTeMAaX, COJAEPIKUT CBOIO COOCTBEHHYIO PEATU3AIAIO MOy
crt. DTa peanusalys MOIJIEPKUBAET BCe Te PYHKIIUU, KOTOPhIE IIPUCYTCTBOBAJIH
B MS-DOS’oBckom Turbo Pascal’e, Ho peasiuzyer ux, ecreCTBEHHO, CPeJICTBAMHI
escape-1ocjieIoBaTe/IbHOCTEN U ITepelporpaMMUPOBaHES IpaiiBepa TepMUHAIA.

Hano ormeruTs, uTo mHTEpPdENHC MOy Crt HAMHOIO IMPOINE, YeM Y TOU Ke
OUOTMOTEKN nCcurses, W TOpasio JIyUIle MOAXOANUT JIJIsT HAIHHAIMMX. VIMeHHo
9TUM MOJLYJIEM MBI U BOCIIOJIb3YEMCSI.

st Toro, 9T06bI BOBMOXKHOCTH MOJIYJIS CTAJIH JOCTYITHBI B TpOorpaMMe, Heob-
XOJUMO COODIINTE KOMITHJITOPY, ITO MbI CODMPAEMCS €r0 UCI0JIB30BaTh. OOBITHO
9TO JIEJIAETCsI CPa3y IMOCJIe 3ar0JI0BKa ITPOrPAMMBI, TIepe ] BCEMU OCTAJbHBIMU CEK-
I[IISIME, B TOM YHCJI€ PAHBIIE CEKINI KOHCTAHT (XOTsI He 00s13aTeIbHO ), HAIPUMEp:

program tetris;
uses crt;

[Ipexxe gyeM MbI HAYHEM OOCY:KJEHHE BO3MOXKHOCTEH MOJYJ/Isl, CTOUT CHEIATD
OHO TpejocTepekerne. Kak TOJIBKO IporpaMMa, HAIUCAHHAS C UCIOJIb30BaHU-
eM MOAyJs crt, OyJeT 3alylieHa, OHa TyT Ke IMePerporpaMMUPYeT TEPMUHAT
II0JT, CBOM HYK/IBI; KPOME IIPOYEro, 9TO 03HAYAET, YTO CIHACUTEbHAT KOMOMHAIIHST
Ctrl-C mepecraner paboTaTh, TAK UTO €CJW Ballla, MPOTPAMMA «3aBUCHET» WJIN
BBI IIPOCTO 3abyjieTe IpelyCcMOTPeTh KOPPEKTHBIN CII0C00 OObACHUTDL €if, 9TO II0-
pa 3aBepIIaThbest, TO TPUIETCA BCIOMUHATD, KaK yOMBATH IIPOIECCHI U3 COCETHETO
OKOIIIKa, TepMuHaJa. BosaMoxkHO, cTonT nepeuntars §1.2.9.

Y4arure, 9TO NI TPOrpPaMM, HAIMMCAHHBIX C HCIOJb30BAHHUEM MOy Crt,
ImepeHalpaB/JIeHnsd BBO/JAa-BbIBOJa HAIIPOYb JIMIICHLI CMBICJIA; BCE 3TO IpoOCTO HE
Oyzer paboTarh.

2.8.2. BriBog B mpou3BOJIbHbIE MO3UIMN SKPaHA

HaunéMm ¢ Toro, 910 09nCTUM 9KpaH, YTOOBI TEKCT, OCTABIIHICA OT IIPEIbIILY-
X KOMAaHI, He MeIllaJl Hallleil IoJIHOSKPAHHOI IporpaMme. DTO JAeIaeTcs IPolie-
Jypoit clrscr, Ha3BaHUE KOTOPOit 00pa3oBaHo OT cJioB clear screen. Kypcop nipu
9TOM OKaXKeTCs B BEPXHEM JIEBOM YyIJVIy SKpPaHa; UMEHHO B 9TOM MeCTe MOABUTCS

3407 cao Cathode Ray Tube, To ecTb kamodro-ayuesas mpybka, OHA ¥Ke «KHHECKOI». K-
KOKPHUCTAJTMIECKUX «IJIOCKAX» MOHHTOPOB, B HAIlE BPEMS yIKe MMOJTHOCTHIO BBITECHUBIINX K-
HECKOITHBIE, B T€ BPEMEHa €lI¢ He CyIIeCTBOBAJIO.
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TEKCT, €CJIN CefiYac ero BLIBECTH C ITOMOINIHIO OOBIKHOBEHHOIO Write min writeln.
Ho mbI aTOTO fleiars He OyzieM; ropasio WHTEPeCHee CaMUM YKa3aMmb TO MECTO
Ha dKpaHe, Ky/a J0/2KHO OBITH BLIBEICHO COODIIEHUE.

TekcT, KaK U3BECTHO, IMOSBJSIETCS TaM, e CTOUT Kypcop. IlepemecTuTh Kyp-
COp B IIPOM3BOJIBHYIO ITO3UIIMIO IKPaHa II03BoJidgeT nponenypa GotoXY, npmanma-
I0IIas J1Ba [EJIOYNUCIICHHBIX [IapaMeTpa: KOOPAUHATY 110 TOPU30HTAIN U KOOPANHA-
Ty 10 BepTuKaan. HadgajioMm KoopJuHAT CUUTAETCA BEPXHUM JIEBBIM YIoJI, TPUIEM
ero koopanaaTel (1, 1), a He (0, 0), KaK MOXKHO OBLIO OBl OXKUIATH. Y3HATH
IMAPUHY W BBICOTY 3KpaHa MOXKHO, OOpPATHUBIINCHL K IJIOOAJLHBIM IIE€PEMEHHBIM
ScreenWidth m SreenHeight. DTu mepeMeHHbIE TOYKE BBOISITCS MOIYJIEM CIt;
IpU cTapTe IPorpaMMbl MOJYJIb 3aIIMCBIBACT B HUX aKTyaJbHOE KOJUYIECTBO J0-
CTYIHBIX HAM 3HAKOMECT B CTPOKE U CAMUX CTPOK.

Nwmes B cBoém pacnopsizkenun GotoXY, MBI y2Ke MOXKEM CJIe/IaTh KOe-9TO UHTEe-
pecuoe. Hamumem mporpamMmy, KoTopasl IOKa3bIBaeT HAIly TPAIUIMOHHYIO (bpasy
«Hello, world!», HO JiejlaeT 3TO He B paMKax HaIlero JiaJjora ¢ KOMaHIHbIM
MHTEPIIPETaTOPOM, KaK paHbIle, a B IEHTPE 3KPaHa, OYUIIECHHOIO OT BCETO II0-
CTOPOHHEI'0 TeKCTa. BbIgaB HaAIUCh, YOepéM Kypcop 0OpaTHO B JIEBBIN BEpXHMUIA
yToJI, 9TOObI OH HE MOPTUJI KAPTUHY, IOJOKIEM IISITh CEKYHJI (9TO MOXKHO CJle-
JaTh € IOMOIIBIO HIpOoLeAyphl delay, apryMEHTOM KOTOPOM CJIYXKUT IIeJIOe YUCIIO,
BBIPAXKECHHOE B TBICAYHBIX JOJIAX CEKYHIBI; OHA TOXKE MPEIOCTABIACTCH MOILYJIEM
crt), CHOBa OYMCTHM SKDPaH U 3aBepmuM pabory. JJINTeJbHOCTh 33JIepKKHU, a
TaKKe TEKCT BBIJABAEMOIO COODIIMEHMST MBI BBIHECEM B HAYAJIO IPOIPAMMBI B BUJIE
MMEHOBAHHBIX KOHCTAHT.

Ocrajoch BBIYUC/IUTH KOODJMHATHI JjIsi Hedaru coobinenusi. Koopauuaty
[0 BEPTHUKAJN MBI [OJYUINM [POCTO KaK IOJIOBHHY BBICOTBHI 9KpaHa (3HadeHue
ScreenHeight, 110/ie/IEHHOE IIOII0JIAM ); UTO KACAETCsl KOOPAUHATHI 110 NOPU30HTA~
JIVL, TO U3 MIMPHUHBI 9KpaHa (3HaueHusi ScreenWidth) Mbl BbIUTEM JJIMHY HAIIETO
COODIIEHMSI, a OCTaBITeeCs MPOCTPAHCTBO, OIATD Ke, HMoae uM momojaM. [lpu Ta-
KOM IIOJXOJIC PA3JININe MEXKJIy BEPXHUM U HUZKHUM I[IOJIEM, KaK U MEXK/y IIPaBbIM
7 JIeBBbIM, He OyJIeT MPeBBLIMATh eIUHUIIBI; JIYUIIero HaM BCE paBHO HE JOCTUYD,
Be/Ib BBIBOJL B a/ihaBUTHO-IIU(MPOBOM PEKUME BO3MOXKEH TOJBKO B COOTBETCTBUM
C UMEIOIUMUCA 3HAKOMECTaMU, CABUHYTh TEKCT Ha MOJIOBUHY 3HAKOMeCTa He II0-
JIVIUTCSI HU TOPU30HTAIBLHO, HA BEPTUKAJILHO. KcraTu, He cieayer 3a0bIBATH, YTO
JeeHue HaM TOXKe TOTPedyeTCs TeJIOUUCEHHOe, ¢ TTIOMOIIBIO ornepanun div.

Wrak, nuriem:

program HelloCrt; { hellocrt.pas }
uses crt;
const

Message = ’Hello, world!’;

DelayDuration = 5000; { 5 seconds }

var
X, y: integer;
begin
clrscr;

x := (ScreenWidth - length(Message)) div 2;
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y := ScreenHeight div 2;
GotoXY(x, y);
write (Message) ;
GotoXY(1, 1);
delay(DelayDuration) ;
clrscr

end.

OTMeTUM, YTO TekyLyme KOOPANHATBI KyPCopa MOXHO y3HaTb C NoMoLbio pyHKLniA WhereX
n WhereY; napameTpoB 3Tu yHKUUN He npuHUMaioT. Ecam Mbl ¢ nomouybo GotoXY nonbi-
TaeMcsi NepeMecTUTb Kypcop B CYLYECTBYIOLYO NO3ULMIO, TO UMEHHO B 3TOI NO3NLUMN OH 1
OKa>eTCsl, TOrAa Kak eciu Mbl NONpPobyeM ero nepemMecTuTb B NO3ULUIO, KOTOPOI Ha Hallem
3KpaHe HET, MOJyHMBLUMECS TEKYLLNE KOOPAMHATHLI DYAyT Kakue yrofHo, HO HE Te, KOTOPbIX
Mbl oxuganu. Kpome GotoXY TekyLlyto NO3uLMIO Kypcopa, eCTECTBEHHO, MEHSIIOT OnepaLum
BbIBOAA (ODbIYHO COBMECTHO C MOAY/IEM CT't NCMOJMb3YETCs onepaTop write).

K coxaneHuto, y onncaHHbIX CPEACTB €CTb OYEHb CEPbE3HOE OrpaHUYeHune: ecin NoJb-
30BaTe/lb W3MEHUT pa3Mepbl OKHA, B KOTOPOM paboTaeT mporpamma, TO OHa 0D 3TOM He
y3HaeT; 3Ha4veHnsa ScreenWidth u ScreenHeight ocTaHyTCs TemMu, KaKUMU UX YCTAHOBWA
Mogynb crt npu ctapte. MIcToYHMK 3TOro orpaHMYeHnst BMOJSHE OYEBUAEH: B Te BPEMEHA,
Korga nNpuaymbiBann MOAyAb crt, 3KpaH He MOIr U3MEHUTL Pa3Mep.

2.8.3. JIunamudeckuii BBOJI,

Jlns opraHu3auu BBOJIA C KJIABUATYPHI IO OIHON KJIABUIIIE, & TAKXKe JJIsi 00-
PabOTKHU BCAKHUX «XUTPBIX» KJIABHUII BPOJIE «CTpeodeks, F1 — F12 u mpodyero B
TaKOM JIyXe MOJYJIb crt npejycmarpuBaer e pyHkiuu: KeyPressed u ReadKey.
O6e dbyukiuu He npuHuMaioT mnapamerpos. Oyuknust KeyPressed ycrpoena jio-
BOJIBHO IIPOCTO: OHA BO3BPAIACT JIOIMYECKOe 3HaYeHne true, eciiu II0JIb30BaTE/Ib
yCIIeJI HaXKaTh KaKyIO-HUOY/Ib KJIABHIILY, KOJI KOTOPO#l BbI [IOKa HE IPOYUTAHU, U
false — ecsm ITOJIB30BATE/Ib HAYErO HE HAZKIMAJL.

C dyuknueii ReadKey curyariust HECKOJIBKO cjioxKHee. OHa MO3BOJISIET TIOJTY-
YUTbL KO/ O4YepelHON HarKaTofl KJaBUINM; ec/U Bbl BbIdBaju ReadKey pamblie,
YeM I10JIb30BATE/Ib YTO-TO HazKaJI, (PYHKIMs 320 I0KUPYeTCs> 710 TeX Mop, MOKa
[IOJIb30BATE/Ib HE COU3BOJIUT UTO-HUOY/b HAXKATH; €CJIM YKe KJABHUIIA yXKe ObLia
Haxkara, MYHKIMS BEPHET yrpasienue HemeyieHHO. Crie/lyeT MOg4epKHYTh, YTO
BbI30B ReadKey, Bo3Bpallas ouepeIHON KOJI, U3bMaem ero u3 BXoadInero oydepa,
TO €CTh 3Ta PYHKIU UMeeT nobounsll aggerm.

Tun Bozparaemoro 3uavyenus (yHkiun ReadKey — OOBIKHOBEHHBIN char,
MPUYIEM €CJTH MOJIb30BATE b HAXKMET KaKyI0-HUOYIh KJIABUIILY ¢ OYKBOU, 1udpoit
WM 3HAKOM MPENUHAHNS, TO POBHO 3TOT CUMBOJ u Oyser Bo3Bparién. [Ipumepno
TaK ke obcrosT siesa ¢ npobesiom (7)), Tabyssinmeit (#9), kiasumieil Enter (#13;
obparure BHEUMaHUE, 4TO He #10, XOTd B KAKOH-HUOY/Ib JAPYroil BEPCHU MOYKET

3°Hauunalomnme B TAKOM C/Iydae UaCTO TOBOPST <«3aBHCHET», HO 9TO HEIPABIILHO: KOTIA
YTO-TO «3aBHUCAET», BLIBECTU €0 M3 ITOIO COCTOSHUS MOXKHO TOJIbKO UPE3BBIUYAHBIMUA MEPAMU
BPOJIe YHUUTOXKEHHS IIPOIECCa, TOrZa KaK IPOCTOe OXKHJaHWe COObITHS — B JAHHOM CIIydae
HaKaTHUs Ha KJIABUIILY — MPEKPAIAeTCs, KAK TOJBKO 3TO COOBITHE HACTAHET, M HA3BIBAETCS HE
3aBUCAHUEM, a OJIOKMPOBKOIA.
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nosyunthest u #10), Backspace (#8), Esc (#27). Kom6uuanun Ctrl-A, Crtl-B,
Ctrl-C, ..., Ctrl-Z mator xomel 1, 2, 3, ..., 26, komOunanun Ctrl-[, Ctrl-\ m
Ctrl-] MO3BOJISIOT HOJNIYUUTD Cleayomtue 3a aumu 27, 28 u 29.

C ocrabHBIMU CJIyKEOHBIMU KJIABUIIIAMU, TAKUMU KaK «CTPEJIOYKU», Insert,
Delete, PgUp, PgDown, F1-F12, dbyukius ReadKey mocTymaer coBCEM XHUTPO.
Bo Bpemena MS-DOS cosmaresn Momysist crt HPUHSIIA JOBOJBHO HEOUEBUJIHOE
U He BIIOJIHE KPACHBOE pellleHre: NCIMOIb30BaIl TaK Ha3bIBaeMble «PacIImpeHHbIE
KOJ/ibl». Ha mpakTuke 3TO BBIIVISUT TaK: IOIH30BATE/Ib HAXKUMAET KJIABUIIY, B
nporpamme dynkiust ReadKey Bossparaer cuMbos #0 (cuMBoJI ¢ KoJoMm 0), 4To
Oo3Ha4aeT, 4YT0 (DYyHKIMIO HY»KHO Cpa3y 2Ke BbI3BATh BO BTOPOM pa3; yIlpaBJieHue
OHA IIPU ITOM BO3BpAIAET HEMEJJIEHHO, a CHUMBOJI, BO3BPAIIEHHbIN (QYyHKIHEH
[IPU 9TOM ITOBTOPHOM BBI30BE , KaK Pa3 UJIeHTUDUIUPYET HAKATYIO CIIEIIAATHHYIO
kJaBuiry. Hampumep, «crpenka BiaeBo» maéT kouabl 0-75, «cTpeska BIpPaBO» —
Konpl 0-77, «cTpenka BBepx» U «cTpeiika BHm3y» 0-72 m 0-80 cooTBeTCTBEHHO.
Cremyromiast mpocTasi porpaMMa, O3BOJIUT BaM BLISICHUTH, KAKUM KJIABUIIIAM CO-
OTBETCTBYIOT KaKNe KOJIbI:

program RdKey; { rdkey.pas }
uses crt;
var
c, cc: char;
begin
repeat
c := ReadKey;
cc := c;
if (cc < #32) or (cc > #126) then
cc = 77,
writeln(ord(c), *> (°, cc, ?)?)
until ¢ = ? ?
end.

Jlutst 3aBepitieHusi paboThl 3TOM TPOrpaMMBbI HY2KHO HayKaTb MPODEII.

Bepcusa Free Pascal, umeBwasicsa y aBTopa 3Tux CTPOK Ha MOMEHT HaAMWCaHWs KHUMU,
HEKOTOPbIE KNaBULIN 06pa63TblBana A0BOJIbHO CTPaAHHO, BblAaBasd MOCNENOBATE/IbHOCTb U3
TPEX KOZOB, MOCNEAHUM N3 KOTopbIx Bbil kog 27 (Escape). Bbigenutb Takyto nocnefosa-
TENbHOCTb OY€Hb C/IOXKHO, Be€Ab OHA faXXe HE HAYUMHAETCA C HynA. TaKoe noeeaeHne AEMOH-
cTpupoBann knaeuwa End, undpa 5 Ha gononHuTenbHON KnaBuaType npu BbIKIHOYEHHOM
NumLock, kombunaums Shift-Tab. Kpome Toro, kombrHauum Ctrl-npoben n Ctrl-Q Bbi-
Aasanu kog 0, 3a KOTOPbIM HUYero He cnegosano. Bcé 3To npoTueopequnTt nexogHol cneyu-
ukaunmn yrkunn ReadKey n3 TypbonackaseBCKOro Mogysisi Crt 1 HUTAE HUKAK He AOKY-
MeHTMPOBaHO. BrnosHe BO3MOXHO, 4TO Npn UCNOABL30BAHMN APYTUX OKOHHbBIX MEHEXKEPOB U
BoobLLEe Apyroli CpeAbl MCNONHEHUS MPOSIBATCS elé Kakue-Hnbyab HecoobpasHOCTU; HO C TeM
XKe YCrexoM BO3MOXHO, 4To B bygywmx Bepcusix Free Pascal ata epynpa byaer ncnpasnena.

Cnenyer npusHath, 9t0o (yHKnust ReadKey crmpoekTupoBaHa KpaitHe HEyIatd-
HO: KpOMe HEOUEeBUJIHON JIOTUKM e€ paboThl, caM (hakT HAJIMIHUS TOOOTHOrO -
dexTa y 6ubanoTevHON (DYHKIIMN BBI3BIBAET OMPEIETEHHYIO TOCAIY, ITOCKOIbKY
MPOTUBOPEYUT OA30BLIM TPAIUNUSIM KYJILTYPHI MporpamMmvupoBanus na llacka-
Jie. B HaImux mpumepax Mbl H30JIUPYEM 3Ty CTPAHHYIO (DyHKIIUIO, HAIMCAB CBOIO
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CODCTBEHHYIO TPOIEYPY JIJIsi TOJIYIEHUs PACIIMPEHHOTO Kojia. Mbl HA30BEM €€
GetKey. Ilponenypa O6yjer, ecTeCTBEHHO, UCIOJIB30BATH OUOIMOTEYHYIO BEPCHIO
ReadKey, HO OHA OyIeT eUHCMBENHDIM MECTOM B KaXKION M3 HAIUX MTPOTDAMM,
rze ora (JIOBOJIbHO cTpaHHast) (DyHKIMs BBI3BIBAETCS; HAIIMCAB CBOIO IIPOIIEYPY,
MBI CMOKEM BBIOPOCHUTDH U3 TOJIOBBI «(PUPMEHHYI0» OCOOEHHOCTH JIOTUKU PabOTHI
ReadKey — HEOOXOIMMOCTH WHOT/IA BBI3BIBATH €€ JIBAXK/IbI, IIOCKOJIbKY HAIIA TPO-
nejlypa 6yger npu HeoOXOIMMOCTH JeJaTh 3TO cama. Kpome Toro, Mbl CMOXKEM
YCIIENIIHO NPOUI'HOpUpOBaTh ReadKey KakK MCTOYHHK ITOOOYHBIX 3(DPEKTOB, Bejb
IIPOIIEYPbl HUKAKUX MOOOYHBIX 3(PDEKTOB HE UMEIOT 110 OIPEICJIEHUO.

[Iponenypa Oymer nepejaBarTh IOJLYYEHHBIH KOJI BBI3BIBAIOIIEMY U€pe3
rapaMeTp-liepeMeHHyI0 THIIa integer, Npu4éM OOBIYHBIE KOJbI, COOTBETCTBYIO-
[ye KOJaM BBOJMMBIX CHMBOJIOB (T.€. HE PACIIUPEHHbIE), OYIyT IepeIaBaTbCs
0e3 m3MeHeHUil, TOra KaK paclInPEeHHBIM KOJAM HAIIA ITPOIELYPa USMEHUI, 3HAK,
BEPHYB OTPULIATEIHLHOE YHCI0. B 9aCTHOCTH, «CTpEJIKE BJIEBO» OYIeT COOTBETCTBO-
BaTh KOJI -75, «CTpeJIKe BIIpaBo» — KO -77 u T. . BMecTe ¢ HeDOIBINMOI TOJIOBHOM
[IPOrpaMMOii, IEMOHCTPUPYIOIIEH paboTy MPOIEIyPhl, €€ TEKCT Oy/IeT BBITVISIICTh
TaK:

program GtKey; { getkey.pas }
uses crt;

procedure GetKey(var code: integer);

var
c: char;
begin
¢ := ReadKey;
if ¢ = #0 then
begin
¢ := ReadKey;
code := -ord(c)
end
else
begin
code := ord(c)
end
end;
var
i: integer;
begin
repeat
GetKey(i);
writeln(i)
until i = ord(’ ?)
end.

YTo6bI TOMYIUTh 00IIIee IpeacTaBlIeHne OTHOCUTEIbHO BO3MOXKHOCTEH, KOTOPhIe
OTKPBIBAET JUHAMUYIECKUI BBOJI, MBI HAIIUIIIEM JIJIsi HaYaJsIa IIPorpaMMy, KOTopas,
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KakK u hellocrt, OyjieT BBIBOJIUTD B cepejiuHe SKpaHa Hauch «Hello, world!s,
HO KOMOPYIO MOMOM MOdHCHO bydem Jdeuzambv KAABUWAMY CMPEAOK; BBIXOH, U3
IPOrpaMMbl OyIeT IPOU3BOAUTHCS 110 JIH000I KilaBuile, UMeolell obbIuHbLi (He
PACIIMPEHHBIN) KOJI.

B cexmun KoHCTAHT y HAC OCTAHETCS TOJBKO TEKCT coobienust. [yt BeIgan
COOOITIEHNST M €ro yOMpaHus C dKpaHa MbI HAIUINIEM IIpoIeaypbl ShowMessage u
HideMessage; mociie itsisi Oy/IeT BbIJABATH B HYKHOI ITO3UITMH KOJTHMYIECTBO 1IPobHe-
JIOB, paBHOe jyinHe coobinenust. OCHOBOM HIPOrpaMMbl CTAHET CPaBHUTEILHO KO-
poTkas mporeaypa MoveMessage, nmpuHUMAaIONAs MATh MAPaMETPOB: JIBE IIEJIO-
qHUC/IeHHBbIE TIePEMEHHbIe — TEeKYIIne KOOPIUHATHI COOOIMEHUs Ha dKPAHE; CaMO
COODIIIeHNEe B BUJIE CTPOKHU; JIBA IEJIbIX Yucia dx u dy, 3a/Ial0MuX U3MEeHeHUe KO-
OpAVHAT X U Y.

B riaBmoit mporpamme MbI CeaeM IICEBI00ECKOHEUHDIN ITUKJI, B KOTOPOM Oy-
JeM YUTaTh KOJbl KJAaBUII. Ecau HpoYnTaH OOBIYHBINA «HEpPACIIMPEHHBIA» KO
(mpomeypa GetKey 3ammcasa B MEepEeMEHHYIO ITOJIOKUTEIBHOE THCIIO), IHKJI OY-
JIeT TpephIBaThCsI OllepaTopoM break, B pe3yabTare vYero MnporpamMma, OUYHCTHB
9KpaH, 3aBepruTcsi. Ecm ke MpoYnTan PaCHI