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BeepeHne

3HakomMmcTBO C Python

Bo BCeM ecTb CBOSI MOpaslb,  HY>KHO TO/bKO
YMeTb ee HanTu!

N. Kapponn "Anuca B cTpaHe vygec'

B 3Toii KHUTe peyb ByfeT UATU O TOM, Kak nNucaTb NPorpamMmMbl Ha f3blKe Npo-
rpaMMUpPOBaHWs, KOTOPbIW HasbiBaeTca Python (NpaBuibHO YnMTaeTcs Kak naii-
TOH, HO 06bIYHO Ha3BaHWeE A3blKa YATAKOT KaK MUTOH, YTO TOXE BMOJIHE Npueme-
M0). Takum 06pa3om, pewathb Gyfem [Be 3a4auu, 0fHa U3 KOTOPbIX NMPUOPUTET-
Hasi, a BTopas, X0Ts U BCNOMOraTenbHasl, HO 40CTaTOYHO BaHas. Halwa oCcHoB-
Has 3afiaya - KOHEYHO >Xe, U3y4YeHWe CUHTaKcmca f3blka MporpaMMupoBaHus
Python. MapannenbHo Mbl 6yAeM 0CBaMBaTh a3bl MPOrPaMMUPOBAHNS, SBHO WU
HEsIBHO MPUHMMAas BO BHUMAaHWE, YTO COOTBETCTBYIOLLME aNrOPUTMbI Npegnona-
raeTcs peasM3oBbIBaTh Ha 3biKe Python.

Ll Haszametky

[axe ecnu y untatens ecTb OMbIT NPOrpaMMUpPOBaHNA Ha ApYrux A3blkax, He cnefyet
OTHOCUTbLCS NOBEPXHOCTHO UM NPeHebpeXmnTesibHO K NPOLEeCcCy NOCTPOEHUS anropuT-
Ma nporpammel. [paBuia XxopoLuero ToHa B NpOrpaMMmnpoBaHnn nogpasymMmeBatoT, YTo
HarnucaHve NporpaMMbl Ha4MHaeTCcsA 3a40/1ro 40 Habopa NPorpaMMHOro Koga. XopoLuo
B3ATb INCT 6yMarun n HabpocaTb 06LLYI0 CXeMy TOr0, Kak 6yeT BbINONHATLCSA Nporpam-
Ma. A 7191 3TOro npoueaypy pelleHus 60NbLUIOW U C/IOXKHON 3afjaun cnegyeTt pasbuTb
Ha nocniefoBaTes/IbHOCTb MPOCTbIX AelCTBUA. C 0O4HOW CTOPOHbI AaHHbIN NPOLEecc yHU-
BepCa/ibHbI. C APYroi CTOPOHbI, Te 3afa4n, KOTopble Mbl Ha3Ba/IM Bbllle "MPoOCTbIMK™,
pellatoTcs nocpefcTBOM 6a30BbIX KOMaHZ UM OYHKUUIA A3blka NporpaMmmMmpoBaHns,
Ha KOTOPOM MnpeanosaraeTcs cocTaB/ATb NporpaMmmy. MoaTomy 064ymbliBast airopuT™,
NOMIHOCTbIO abCTParMpoBaTbCs OT KOHKPETHbIX BO3MOXHOCTEN si3blKa NporpaMmmMmmpoBa-
HUA BPAS /N yAACTCA. YUNTbIBas Xe rTMOKOCTb 1 adhEKTUBHOCTb A3blka NPOrpaMMmnpo-
BaHus Python, crnegyeT npusHaTtbh, YTO a/IFOPUTMbI Aaxe 415 "Knaccuyecknx” 3agad npu
peannsauun Ha Python cTaHOBATCA NpoLe 1 NOHATHee. [lpyrumMun c/ioBaMu, axe ecnu
yuTaTeslb UMeeT OMbIT COCTaB/IeHNsA a/ITOPUTMOB, 3HAKOMCTBO C S13bIKOM MpPOrpamMmmm-
poBaHus Python no3BosiMT emy NOCMOTPETb Ha MHOIME 3HaKOMble BellM COBEpPLUEHHO
no-nHomy.

Boo6lLye, S36IKOB NPOrpaMMupoBaHuns LOBOSbLHO MHOro. Bosiee Toro, Bpems oT
BPEMEHM MOSBASAKTCSA HOBble A3bIKW. M03TOMY €CTECTBEHHbIM 06Pa3oM BO3HM-
KaeT BOMpOC: NoYyemy UMeHHo Python? Hal oTBeT 6yfeT COCTOATL U3 HECKO/Ib-
KUX MYHKTOB.

e {3blK NporpaMMmpoBaHus Python - f3bIK BbICOKOTO YPOBHS, 40CTAaTOuY-

HO "MON0LON", HO OYEHb MOMYNAPHbIN, KOTOPbINA YXKe celiivac WNpPOKo nc-
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Python

Q

MoNfb3yeTca Ha NpakTuke u chepa NpumeHeHns Python nocTosHHO pac-
wupseTcs.

Ha 3ameTky

Mo OTHOLWEHUIO K fA3blkaM MNPOrpPaMMMPOBaHMSA HEPeaKO MPUMEHSIOT TakMe Bblpaxe-
HUSA, KaK 513bIK BICOKOIO YPOBHS, A13bIK CPEAHEr 0 YPOBHS UM A3bIK HA3KOI 0 YPOBHS. JTa
KnaccudukaLma AOCTaToOvHO YCoBHas 1 6a3upyeTcs Ha ypoBHe abCTpakumn sisblka.
Bepb fA3bIK, HA KOTOPOM pasroBapuBatoT 04N, HEMHOIO OT/IMYaeTCs OT TOro "s3blka”,
KOTOPbIii "NOHMMAIOT" KOMMNbIOTEPBLI. KOMaHaa, HanncaHHasi Ha NPOCTOM YesIoBEYECKOM
A3blKe, 6yAeT COBepLUEHHO HenpuemaemMon Ans komnbtoTepa. KomaHga, rotoBas K uUc-
NO/THEHNIO KOMMbBIOTEPOM (MaLUMHHbIA KOA), 6yAeT HENOHATHOWM AN 60MbLUNHCTBA NPO-
CTbIX CMepPTHbIX. [03TOMy BbIGUpPaTbL NpUxoauTcst Mexay Cuuninoii n Xapnénoii. MNpo
AA3bIKW, OPUEHTUPOBAaHHbIE HA MPOrPaMMMUCTa, FTOBOPSIT, YTO 3TO SI3bIKM BbICOKOIO YPOB-
HsA. TIpO A3bIKM, OPUEHTUPOBAHHbIE HA KOMMbIOTEP, FOBOPST, YTO 3TO A3bIKA HU3KOrO
YPOBHS1. [pOMEXYTOUHas rpynna s3bIKoB HasblBaeTCcs A3blkaMy CPeHero ypoBHsi. XoTs
ellle pa3 NoAYEPKHEM, YTO AesleHMe 3TO LOCTAaTOYHO YC/IOBHOE.

CuHTaKcuc s3blka Python MUHMManucTnyeckuin n rubkmii. Ha aTom
13bIKE MOXKHO COCTaB/IATh MPOCTble U 3 HEKTUBHbLIE NMPOrPaMMbI.

CTaHgapTHas 6M61M0oTeKa 415 9TOTO A3bIKa COAEPXKMT MHOXECTBO M0-
Ne3HbIX YHKLWIA, YTO 3HAUMTENbHO 06/1eryaeT NPoLecc Co3gaHns npo-
rPaMMHbIX KOZ|0B.

A3blk Python nopaepXuBaeT HECKONbKO Mapagurm mnporpaMMupoBa-
HUWSI, BK/IOYas CTPYKTYPHOE, 06BbEKTHO-OPMEHTNPOBAHHOE U PYHKLMO-
Ha/bHOe NPOrpaMMUpOBaHMe. W 3TO fafeKo He MOJMHbIA CNUCOK.

A3blKk Python BnonHe ygayHbiil BEIGOP 415 MepBOro A3blka npu obyue-
HUW MPOrpaMMUPOBaHNIO.

CyLLeCTBYIOT M UHble MPUYMHBI K TOMY, YTOObI BblYYUTb 13bIK NPOrpaMMMpoBa-
HUA Python - BO3MOXHO, faXe BeCOMee TeX, YTO NepeyuncneHbl Boiwe. O HEKO-
TOPbIX Mbl elle 6yeM roBopuThb (B KOHTEKCTE 0COBEHHOCTEN A3biKa NporpaMmmu-
poBaHusa Python). Bo Bcsikom cnyyae, 34ecb 6yeM UCXOAUTb U3 TOTO, YTO YMTa-
Tenb AN cebs peweHne 06 n3yyeHnu s3bika Python npuHan, nnm, no KpaiHein
Mepe, MPOSBASET MHTEPEC K 3TOMY A3bIKY NPOrpaMMUpPOBaHHS.

L
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Ha 3ameTky

Mapagurma nporpammMupoBaHunst - 3To Hambosee obLLas KOHLUENLKMs, KoTopas onpeje-
nsieT pyHAaMeHTalbHble XapakTePUCTUKN 1 6a30Bble MeTOAbl peanm3auny nporpamMmm-
HbIX KOAOB. Hanpumep, napagurma 06beKTHO-OPUEH TUPOBAHHOIO NPOrpaMM1UpoBaHns
(cokpateHHo OOIl) nogpasymeBaeT, 4YTO NporpamMmmMa peanusyeTcs yepe3 Habop B3au-
MOZeNCTBYIOLLNX 06BEKTOB, KOTOPbIE, B CBOK OYepeb, 06bIYHO CO34at0TCA HA OCHOBE
KnaccoB. B pamkax CTPyKTYpHOro nporpaMMrMpoBaHusi nporpammMa npeacrasnisieT co-
60l KOMOBMHaLMIO faHHbIX 1 npoueayp (PyHKUMIA) ANsa nx o6paboTkn. HA3bIK MOXeET Noa-
LepXnBaThb cpasy HECKOJIbKO napaaurM. Tak, si3blkv Java n C# NOSTHOCTbIO 06 bEeKTHO-



BeepeHune

OpWEHTMPOBaHHbIe, MO3TOMY A/ HanUcaHWs caMoil MasleHbKOM NMporpaMMbl Ha 3TUX
A3blKax NPUAETCS oNMcaTb Kak MUHUMYM OAVWH Knacc. B asbike C nogaepxunBaetcs na-
pagurma CTpyKTYpHOro nporpamMmmmnpoBaHiis, NO3TOMY KNaccoB U 06BbeKTOB B sA3blke C
HeT. 3aTO OHY ecTb B si3blke C++. MocneaHUi NoanepxXmMBaeT Kak napagurmy o6bekTHo-
OpPUEHTMPOBAHHOIO NPOrPaMMMUPOBaHKs, Tak U NapagnrMy CTPYKTYPHOro nporpaMmMu-
poBaHusi. Kak cneactBue, Npu paGoTe C si3bIKOM C++ KacChl M 0GBEKTbI MOXHO UCMO/b-
30BaTh, & MOXHO U HE UCMO/b30BaTh - B 3aBMCMMOCTM OT NOTpe6GHOCTEl nporpaMmu-
cTa U cneumdurKu pelaemMoii 3agaum. IT0 Xe 3aMeyaHne OTHOCUTCS K A3blKy Python:
C OfIHOV CTOPOHbI, NPU HanNucaHWM NporpaMMbl Ha A3blke Python y Hac nmeeTcst BO3-
MOXHOCTb MPUGETrHYTH K MOLLHOMY apceHasnly 06 beKTHO-OPUEHTUPOBAHHOIO NPOrpam-
MUPOBaHUsi, a C APYroi CTOPOHbI, YacTO ObIBAOT NPUEMIEMbIMU U METOAbLI CTPYKTYPHO-
ro NporpaMM1MpoBaHUsI.

CyulecTByOT 1 apyrue, 60nee yTOHYEHHbIE KOHLEMNUWW NPOrpaMMUPOBaHMS.
CkaxeMm, napagurma (yHKLMOHaNbHOrO NpPOrpaMmMuUpOBaHMs MOApasyMeBaeT,
YTO pesynbTaT PYHKLMW B MpoOrpamMme ONpefensieTcd UCKIUYUTENbHO 3Hadve-
HUAMMW aprymMeHTOB, NepefaHHbIX PYHKLMM, N HE 3aBUCUT OT COCTOSHUSA BHELL-
HUX (N0 OTHOLWEHMIO K PYHKLMKN) nepeMeHHbIX. COOTBETCTBYOWNE PYHKL NN
NPUHATO HasbiBaTb YACTbIMW DYHKUUAMU, U OHU 06nagatoT PAAOM MONE3HbIX
CBOICTB, NO3BONAKLWNX CYL,ECTBEHHO ONTUMN3NPOBATb U YCKOPUTbL BbIYNCAN-
TebHbIV npouecc. 3Ta KOHUeNUuUs, Kak n pag Apyrux, HaxoaaT peannsauuto B
A3blKe Python.

[anee 06cyauM HeKOTOPbIe BaXXHble MOMEHTbI 1 "NOABOAHbIE KAMHMW™, KOTOPbIE
MOTYT BCTPETUTHLCA Ha, MeCTaMU TPYLHOM, HO BCE XX€ UHTEPECHOM U yBNeKaTe b-
HOM MYTW OCBOEHWSA HOBbIX BEPLUWH B MPOrpaMMuUpOBaHunN.

Kpatkas uctopusa mn oCO6eHHOCTMN A3blKa
Python

CepbEé3Hoe 0THOLLIEHWE K YeMY 6bl TO HI GbIIO B
3TOM MUpE ABSETCSA POKOBOI OLINGKOIA.

N. Kapponn "Anuca B cTpaHe vygec'

Y a3blka Python ecTb aBTop - ['BUA0 BaH Poccym (Guido van Rossum). U xoTq
B pa3paboTKe 1 MONynapusayum f3biKa Ha JaHHbIA MOMEHT YCMeno noy4acTBo-
BaTb MHOIO Ta/laHT/IMBbLIX Pa3paboTYMKOB, UMEHHO 'BMAO BaH PoccyM MoXuHa-
€T 3aCNYyXEeHHble NaBpbl CO34aTe/NA 3TOr0 NepcnekKTUBHOMO U NONYAAPHOro A3bl-
Ka nporpammMmupoBaHus. Boobuie e paboTa Haf A3bIKOM Havanach B 80-x rogax
npownoro cronetus. Cumtaerca, YTo nepsasd Bepcus A3bika nossuaacb B 1991
rogy. KacatenbHo Ha3BaHus A3blka nporpaMmmuposaHus Python, To ¢opmans-
HO 3TO Ha3BaHuWe penTuaun. CoOTBETCTBEHHO, 06bIYHO B KAYECTBE IOrOTUNA UC-
nonb3yeTca munas (UNU He OYeHb) 3MeKUKa Tuna "nNUToH". I XoTa npakTuye-
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Python

CKu nto6oe yyebHOe nnm cnpaBovyHoe nocobme no A3blky Python cogepxut no-
BECTBOBaHMe 0 TOM, YTO Ha camoMm fene Python - 310 He "nNWUTOH", a Ha3BaHue
IOMOPUCTMYECKOW nepegaun "JleTawoWwnin uupk MoHTK MaikToHa", 4N UCTopUK
3TO YXXe He BaXHO.

Q Ha 3ameTky

YMeCTHO BCMNOMHUTL C/10Ba KanutaHa BpyHrensa: "Kak Bbl AXTy Ha30BeTe, Tak OHa U1 no-
nnbIBeT". Y A3blka NnporpammmpoBaHnsa Python goctato4yHo arpeccnBHOe Ha3BaHue, W,
Hafo npusHaTb, 3TO Ha3BaHWe cebs onpasablBaeT. APryMeHTOM K TakoMy yTBepxje-
HUIO MOXET 6bITb Kak rMOKOCTb 1 a(pheKTBHOCTL CaMoro fA3blka, Tak 1 Ta 6bICTpOTa, €
KOTOpPOIi OH 3aBoeBas cebe "MeCcTO Nog CoNHuem" cpegu Hanbonee NONyIAPHbIX A3bl-
KOB NpOrpaMMmpoBaHus.

A3blK Python 6ypHo pa3BuBaeTcd. OTOMY CMOCOOCTBYET HE TOMIbKO JOCTATOYHO
yAayHas KOHLEnuus A3blka, HO TakxXe ChOpMMUPOBaBLLEeCcs CrjioYeHHOe Co06-
WecTBO pa3paboTUMKOB M MOMyNAPN3aToOPOB A3blKa. HemanoBaXkeH u TOT (hakT,
4yTO Heobxofumoe nporpaMMmHoe obecneyeHue, BKAOYAA cpedbl pa3paboTku, B
OCHOBHOW cBOeii macce 6ecnnaTHbl. Bce 370 gaeT OCHOBaHMA paccMaTpuBaTb
Python B KauecTBe 0iHOr0 M3 Hamboee NePCrneKTUBHBIX A3bIKOB NPOrpaMmm-
poBaHus.

Ha cerogHsawWwHWiA feHb Python ncnonbayetcs npu paspaboTke cambiX pas3nmny-
HbIX MPOEKTOB, CPEAUN KOTOPbIX:

* paspaboTka cueHapueB 418 paboTbl ¢ Web n Internet-npmnoxxeHunii;
* CeTeBOE MPOrpaMMunpPOBaHue;
e cpeacTBa noggepxxka TexHonornii HTML n XML;

e MNpuUnoxXxeHuda and pa6OTbI c 3]18KTp0HHOI7I nouyToh u noanep>XXkKu
Internet-npOTOKonos;

e MNPUIOXEHUS A5 06CNYXKMBAHUS BCEBO3MOXHbIX 6a3 AaHHbIX;
e MpOrpammsbl /15 HAyYHbIX PacyeToB;

e MPUIOXKEHUS C rPpaPUUECKUM UHTeP(eRcoM;

e CO3[aHMe UTP N KOMNbITEPHON rpadinky,

1 MHOTOe Apyroe. PasymMeeTcsi, 0OXBATUTb BCE 3TU TeMbl B O[JHOW KHWTe A0CTATOu-
HO C/I0XHO. [la Mbl 1 He CTaBMM Mepe[ co6oii Takoi uenn. Tem He MeHee, AaXe Ha
OTHOCWUTE/NIbHO HEGOMbLIOM KOMMYECTBE HECNOXHbIX MPUMEPOB BMOMHE MOXHO
MPOAEMOHCTPUPOBATb 3/1ETAHTHOCTbL U UCKIOUUTENbHYI0 3PP EKTUBHOCTb A3bl-
Ka Python. 3TuM, COGCTBEHHO, Mbl U 3aIMEMCSt B OCHOBHOI 4acTW KHUTU - TO

«a



BsegeHve

€CTb HEMHOTO no3xe. Ceityac 06CYANM OCOBEHHOCTU M HEKOTOpPble "TeXHWYe-
CKMe" MOMEHTbl, KOTOPble BaXHbl 418 MOHUMAHWA OCHOB NMPOrpaMMupoBaHUA
Ha Python.

A3blk Python oTHOCUTCS K MHTEPNPeTMPYEMbIM si3biKaM MPOrpaMMUpPOBaHMS,
UTO MMEET ONpefesieHHble NOCNeACTBMSA. D OpPManbHO TO, YTO A3bIK MPOrpaMMu-
pPOBaHUS WHTEPNPETUPYEMbIiA, O3HAYAET, YTO MPOrpaMMHbIA KO BbIMO/HSAETCS
C NOMOLLbI creyunansHoli nporpamMmMbl. MporpamMMa HasblBaeTcs MHTepnpeTa-
TOpPOM. MHTepnpeTaTop BbIMOMHAET NPOrpaMMHbI/A Kog MoCcTpouHo (C npefBa-
PUTENbHBIM aHaNM30M BbIMOMHAEMOrO Kofa). HegocTaTok Takoro nogxoga co-
CTOUT B TOM, UTO, BO-NEPBbLIX, OWNGKM BbISBASIOTCS PaKTUYECKM HA 3Tane Bbl-
MOSIHEHUS NPOTPaMMBbl U, BO-BTOPbIX, CKOPOCTb BbIMO/IHEHUS NPOrpPaMMbl OTHO-
CUTE/IbHO HeBbICOKas. [M03TOMY HEPEAKO UCMOMb3yeTcs GOMee CMOXKHAA CXeMa:
MCXOAHbIV NPOTrpaMMHbI/ KOL KOMNUAMPYETCS B MPOMEXYTOUHbLIN Kog, a yXe
3TOT NPOMEXYTOUHBIA KOZ BbINOMHAETCS HEMOCPELCTBEHHO UHTEPNPETATOPOM.
B 3TOM C/lyyae CKOPOCTb BbIMO/THEHWS MPOrpaMMbl YBETMUMBAETCS, HO BMECTE C
HEe yBeNMUMBAETCS U 3aNpOC Ha CUCTEMHBIE pecypchl. MprMepHO Mo Takoli cxe-
Me BbINOJIHAETCSA NPOrpaMMHbI/ KOZ, HanWcaHHbIA Ha a3bike Python.

W Ha3sameTtky

HanomMHWM, 4YTO MOMWMO WHTEPMPETUPYEMbIX, CYLECTBYIOT KOMMUIMPYeMble S3bIKN
(MMeeTcA B BUAY KOMNWUAALMSA B MaLlIWHHBIV Kof). B 3ToM cnyyae ncxofHblii nporpamm-
HbIA KO, KOMNUAMPYETCA B UCMOMHUTE bHBIA (MalWWHHbIN) KoA. VcnonHWUTenbHbIR Kop,
BbINosiHAeTCA (06bIYHO) Mo/ yrpaB/ieHneM onepauroHHOi cucteMbl. Komnunnpyemsle
B MCMOJIHUTENbHBIV KOA MPOrpaMMbl XapaKTepu3yoTCs OTHOCUTE/IbHO BbICOKOL CKOpPO-
CTblO BbINOJTHEHUS.

Ecnn mMbl XOTUM Hanucatb nporpaMmy Ha Python, To Ans 3aToro, Kak MUHUMYM,
noHagobuTca HabpaTb COOTBETCTBYIOLWMIA NPOrpaMMHbIA KOf. 34eCb BO3MOXHbI
BapuaHTbl, HO B NpMHUUNE Kof HabupaeTcsa B IO6OM TEKCTOBOM pefaktope, a
COOTBETCTBYIOLLMIA (haiin coxpaHaeTcs C pacliUMpeHnem py uam pyw (gns npo-
rpamm c rpaguyeckum nHTepdeincom). Mpn nepeom 3anycke (Nocne BHECEHUSA
N3MEHEHWI B MPOrPaMMHbI KOA) CO34aeTCA MPOMEXYTOUHbIN KO, KOTOPLIN 3a-
nucblBaeTca B aiin ¢ pacwmpeHunem pyc. Ecnm nocne atoro B nporpammy nsme-
HEeHWS He BHOCUAWCH, TO MPMW BbINOJHEHUN NPOrpaMmMbl 6yAeT BbIMOAHATLCS CO-
OTBETCTBYHOLW WA pyc-aiin. MNocne BHECEHWNA U3MEHEHWUIA B NpOrpamMmMy OHa npu
ouyepefHOM 3amycke nepekoMnuanpyeTtcs B pyc-tain. 31o obwas cxema. Hawm,
Ha camOM fiefle, OHa UHTepecHa UCKIUYMTENLHO B NaHe 00LLero pasBuTus, XoTa
Ha NPaKTUKe NHOTAa 6biBaeT B&XKHO YUNTbIBATb 0COOEHHOCTMN BbINOMHEHUS NPO-
rpaMMbl, HanMcaHHoW Ha f3bike Python.

Kak oTMeuanoch Bbllle, MPOrpaMMHbIi KO MOXeM HabupaTb X0Tb B TEKCTOBOM
pefakTope. Ho BOT ANs BbINOJIHEHWS TaKOro NMPOrpaMMHOr0 Kofja noHago6uT-
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Python

cs crneymanbHas mporpamMma, KoTopas HasbiBaeTcsi MHTepnpeTaTopoMm. [py-
TMMU cfioBaMu, A pa6oTbl ¢ Python Ha KOMMblOTEpP HEO6XOANMO YCTAaHOBUTD
nporpammy-uHTepnpeTatop. Mbl 0TAe/bHO 06CYAMM 3TOT Bompoc. Ceiuac e
TO/MIbKO 3aMeTUM, YTO 06bIYHO UCMO/b3YETCA He MPOCTO MHTEPNPETaToOp, a UHTE-
rpupoBaHHas cpefapaspaboTKu, KoTopas, KpOMe NPOYero, BK/OUaeT B ce6s Kak
MHTEpnpeTaTop, Tak U peAakTop NMPorpaMMHbIX KOJO0B.

VHTepnpeTatop BbiMOMHAET Mporpammy KoMaHa 3a KomaHgoi. [loaTomy B
NMpUHLKUNE, ecny nporpamma CoOCTOUT U3 HECKONbKUX KOMaH[, ee MOXHO OpraHu-
30BaTh B BUAe (paiifia c NporpaMMHbIM KOLOM, a 3aTeM "0TnpaBuTb" 3TOT (haiin Ha
BbIMOSIHEHNE. ELle 04MH BapumaHT - "nepefasartb” MHTepnpeTaTopy 415 BblNoJ-
HeHUs No O4HON KoMaHge. W ToT, 1 Apyroli pexkrMbl BO3MOXHbI U MOAAepXunBa-
IOTCA MHTEPNpPeTaTopoM A3bika Python. Mbl 6yfeM coCTaBnATb M 3anMoOMUHaTbL
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nporpamMmmHble KoAbl B haiinax - To eCTb MUCNO/b3YEM "TPaAULMOHHBIA" NoAXos.

Q Hasametky

Mpo pexum, npyv KOTOPOM B KOMaHAHOM OKHE MHTeprnpeTaTopa KoMaHabl BBOASTCS U
BbINOJIHSAKOTCS OAHa 3a APYroii, rOBOPST, KaK 0 PEXVMe KOMaHAHOM CTPOKM U PeXu-
Me Ka/lbKynsTopa.

MockonbKy f3bIK Python pa3BrnBaeTcs UHTEHCUBHO 1 OT BEPCUMW K BEPCUN B CUH-
TaKCUC U CTPYKTYPY A3blKa BHOCATCA U3MEHEHUA, BOXKHO YUNTbIBATb, 419 KaKOl
Bepcumn A3bika Python cocTaBngetca (M mpegnonaraeTcsd UCNOAb30BaTh) MPoO-
rpaMMHbIi Kog. OCO6EeHHO 3TO BaXKHO C YY4ETOM TOr0 06CTOATENbCTBA, HYTO MpK
BHECEHUW U3MEHEHUI NMPUHLMN 06PATHOR COBMECTUMOCTHU paGoTaeT JafeKo He
BCErfa: ecnu NporpaMMHbliA KOJ KOPPEKTHO BbIMOHAETCS B 60nee cTapbix Bep-
CUSAX A3blKa, TO COBCEM He (DaKT, YTO Gy/AeT BbIMOMHATLCA NpU paboTe ¢ 60nee HO-
BbIMU BepcuaAMU. OAHAKO NaHMKOBaTb N0 3TOMY NMOBOAY He CTOMT. OBbIYHO NPO-
6nema HeCOBMECTUMOCTM KOJOB N5 Pa3HbIX BEPCUIA CBA3aHa C 0CO6EHHOCTAMMU
CUMHTAKCMCA HEKOTOPbIX YHKUWUIA MM KOHCTPYKLWIA A3blKa M OCTATOYHO Ner-
KO ycTpaHseTcs.

W Ha3sameTky

Ha MOMEHT HanncaHnsa KHUMM akTyanbHoW sBnseTca Bepcus Python 3.3. MimeHHO oHa
MCnosib3oBanach /11 TECTUPOBaHUA NPUMEPOB B KHUre. Mpu NosiB/IEHUN HOBbIX BEP-
CUA N CTaHAAPTOB A3biKa, 419 06ecneyeHnss COBMECTUMOCTU MPOrpaMMHbIX KOJOB,
MMeeT CMbIC/1 MPOCMOTPETbL TOT pasfe/1 CNpaBOYHON CUCTEMbI, B KOTOPOM ONUCHLIBAOT-
csl HoBOBBeeHUsA. Caenarb 3TO MOXHO, HanpumMep, Ha ohuumasibHOM caiTe noagepx-
Kn a3bika Python www.python.org/doc/ B pazgene ¢ HazBaHveMm What's New In Python
(B nepeBofe o3HavaeT YToHOBOroO B Python).


http://www.python.org/doc/

BeepeHne

Ho BCe 3TO TEXHWYECKUE AETaNu, KOTOPbIE XOTb U BaXKHbl, HO BCE XXE He Mep-
BOCTEMEHHbI. A MEPBOCTENEHHBIMU A5 HAC 6YAYT CMHTAKCMC A3bika Python u
€ro OCHOBHbIE YNPaBASIOLLME NHCTPYKLUMMW. I COBCTBEHHO 34€Ch HAC XAET MHO-
ro MPUATHbLIX CHOPNPU3O0B.

L Ha 3ameTky

Oco6eHHO MHOrO ClOpnpu30oB ByaeT Ana unTateneid, KotTopble 3HaKOMbl C TaKUMU A3bl-
KaMu nporpamMmmupoBaHus, kak Java unm C++, HanpumMep. Ho 3To, KcTaTu, COBCeEM He
03Ha4aeT, 4YTO HOBMYKOB B MPOrpaMMnpoBaHnn A3bik Python ocTtaBuT paBHOAYLUHBIMU.
MpocTo Te, KTO n3yyan ocHoBbl OOM (06bEKTHO-OPUEHTUPOBAHHOE NPOrpaMMmnpoBa-
HWE) 1 NporpaMMupyeT Ha YNOMSHYTbIX A3blKax, 3Ha4YMTe/IbHO PacLUNPAT CBOW Kpyro-
30p B NJ1aHe MeTOZO0B M NPYeMOoB NPorpaMmM1UpoBaHus, a Takke B HEKOTOPOM CMbIC/ie
1M NpeAcTOUT M3MEHUTL CBOE NpeAcTaB/IeEHNe O A3blkax MPOrpaMmMmMpoBaHns.

CuHTakcuc a3blka Python 6onee uem nHTepeceH. Bo-nepBbix, OH NPOCT, NOHA-
TeH U HarnageH. B HEKOTOPOM CMbIC/le er0 MOXHO AaXe Ha3BaTb NO-CNapTaHCKK
NaKOHWYHbIM. OJHOBPEMEHHO C 3TUM NPOrpaMMHble KOAbl, HanWcaHHble Ha
Python, 06bIYHO NErKo YMTAOTCA U aHaNU3NUPYHOTCA, a 00bEM MPOrpammHOro
KOZa HaMHOr0 MeHbLle, eC/IN CPaBHUBATb C aHANOrMYHbIMK NPOrpaMmMamu, Ha-
NMUCaHHbIMW Ha APYTUX A3blKax NPorpaMmMmmpoBaHus. B kauecTse nantcTpauum
B AUMCTUHIe B.1npuBeseH Kog nporpaMmMbl Ha fA3blke C++, B pesyfibTaTe BbINo-
HEeHUs KOTOPOI B KOHCOMbHOE OKHO BbiBOAMTCA coobuieHne Hello, world!.

JNnctuHr B.1. MNMporpamma Ha A3blke C ++

¢include <iostream>

using namespace std;

int main(){

cout<<"Hello, world!"<<endl;
return O0;

}

AHaNOrMYHbIA NPOrpaMMHbIA KO, HO YXXe Ha fA3blKe Java, npejcTaBfeH B 1u-
CTuHre B.2.

JnctuHr B.2. MNporpamma Ha si3blke Java

classMyClass{
public static void main(String[] args){
System.out.println ("Hello, world!");

¥
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Python

HakoHey, B nucTtuHre B.3 nokasaHo, Kak 6y,qu BbIrNA4eTb NporpamMmma, BbliBO-
aduias B KOHCO/IbHOe OKHO TEKCTOBOe COOﬁLLLEHVIe, ecnn gnga ee HanncaHMA BOC-
MOoNb30BaTbCA A3bIKOM NMporpaMmmMmunpoBaHnA Python.

NnctumHr B.3. Nporpamma Ha s3bike Python

print ("Hello, world!")

HecnoxHo 3ameTWTb, YTO 3TO BCEro OfHa KOMaHja, B KOTOPOA BCTPOEHHOV
yHKUMM print () aprymMeHTOM nepefaeTcs TEKCT, KOTOPbIA HEOO6X0ANMO Ha-
neyaraTtb B KOHCO/IbHOM OKHe. PasyMeeTcs, fafieKo He Bcerjay Hac 6ygert nony-
4yaTbCA NUCaTb TaKMe "IKOHOMHbIE" KOAbl, HO MPUMEpP BCe e BO MHOIOM MoKa-
3aTeNbHbIN.

Ha BCcsikniA cnyyail KpaTKO MPOKOMMEHTUPYEM MPeLCTaBeHHbIE Bblle KOAbl Ha
A3blkax C++ nJjava - NpocTo YTOObLI Y YMTaTENSA, HE 3HAKOMOIO C 3TUMM A3blKa-
MW, He NOABUIOCL KOMMJIEKCA HEMOJIHOLEHHOCTU. HayHeM ¢ nporpaMmbl U3 fu-
CTUHra B.1, HaNUCaHHON Ha A3blKe C++:

cm

WHcTpykumeld #include <iostream > noaknt04aeTcs 3arofioBoY-
HblV haiin 6nbnnoTekn BBOa/BbIBOAA.

KomaHga using namespace std o3HauyaeT UCMO/b30BaHUE CTaH-
[ApTHOTO MPOCTPAHCTBA UMEH.

®dyHKUMA ¢ HazBaHueM main () Has3bIBAaeTCA rNMaBHOW (PyHKLMER npo-
rpamMmMbl. BoinonHeHve nporpaMmMbl B C++ - 370 BbINOJIHEHWE T/1aBHOI
(hYHKLMNW NporpamMmbl.

NpeHTugpukatop int cnesa oT pyHKUMU main () o03Hayvaet, 4TO PYHK-
LMS BO3BPALLAET LLe/I0UNCIEHHbI pe3ynbTaT.

Mapa urypHbix cko60K ({v }) BbigenseT Teno rnaBHol QyHKUUK,

KomaHgoi cout«'Hello, world!"<<endl B KOHCO/b BLIBOAUTCS
TekcToBoe coobuieHne Hello, world! u BbiNosHAETCA NEPeEXos K Ho-
BOW cTpoke (MHCTpyKuusa endl) .OnepaTop BbIBOAA «  BbIBOAUT TEKCT,
YKa3aHHbIl CfieBa OT HEro, Ha yCTPOIiCTBO, OnpeaensemMoe naeHTuduka-
Topom cout (N0 YMONYAHUIO - KOHCO/b).

MHCcTpykums return 0 03HayaeT, 4YTO BbIMOSIHEHWE FNABHON YHKUUN
(To ecTb MporpamMmebl) 3aBepLIEHO U B KayecTBe pesynbTaTa yHKLUEN
BO3BpalLaeTca 0 (03HayaeT 3aBeplieHMe paboTbl NporpamMmbl "B WITAT-
HOM pexume" - To ecTb 6e3 OWn60K).



BsegeHve

Mporpamma B MCTUHTe B.2, HAMOMHWM, HanucaHa Ha f3blKe Java U B COOTBET-
CTBYHOLLEM MPOrpaMMHOM KOfie Ha3HAYEHUe MHCTPYKLUIA cregytoLee:

» Co3sgaetca knacc ¢ HazBaHuem MyClass: nepes Ha3BaHMEM Knacca yKa-
3bIBaeTCs Kwouesoe cnoso class, a Teno knacca 3aknto4aeTca B Pu-
rypHble CKOO6KN (BHellHAA napa ckobok {u }).

* B rTene knacca onucbiBaeTCA raBHblli MeTOA € Ha3BaHMeM wai n (), Teno
MeTOo/a 3aKnyaetcd B 6/10K U3 PUIYpHbIX CKOBOK (BHYTpPEHHAA napa
ckobok {un }).

* [lepes Ha3BaHWeM rNaBHOIO0 MeTOAa YKa3aHbl Takne AeHTUPUKATOPBI:
public (oTKpbITbIA MeTOh - TO ecTb AOCTYMEH BHe Knacca), static
(cTaTnyeckmii MeTof - 4NA BbI30Ba MeTO4a HET HEOOXOAMMOCTH CO34a-
BaTb 06BLEKT Knacca), void (MeToj He BO3BpalLlaeT pesynbTar).

e [lapameTpom (aprymeHTom) MeToga main () ykasaHa nepemMeHHas
args, KoTopas fBISETCA TeKCTOBbIM MAacCUBOM (TEKCT - 3TO 06beKT
Knacca String, a Hanuume NycTbiX KBaApaTHbIX CKOBOK [] cBUAeTesb-
CTBYET 0 TOM, YTO 3TO TEKCTOBbI/i MacCWB - YNOPSAAOYEHHbI Habop Tek-
CTOBbIX 3HAYEHMWIA).

e TeKCT B KOHCO/IbHOE OKHO BbIBOAMTCA MeTogoM printIn (): aprymeH-
TOM MeTOAY NepefaeTcs BbIBOAWMbI/ B KOHCO/b TEKCT, & CaM MeTOoj Bbl-
3blBaeTCs M3 06beKTA MOTOKA BbIBOLA OUt, KOTOPLIA, B CBOK O4epessb,
SIBNAETCSA CTATUYECKMM NOMEM Knacca System.

PasymeeTcs, Ha (DOHE BCEro 3Toro pasHoobpasma nporpamma (a TOYHee, OfHa-
e MHCTBEHHAsA KOMaHa) Ha A3blke Python BbirnaguT 6onee yem agekTHo. Ho
elle pa3 NOAYEPKHEM, YTO JaXKe ec/in ynTaTeNb NMOHAN HE BCE U3 M3/I0XKEHHOTO
Bbilwe (no noBogy Kogos C++ nJava) - 370 He CTpawHO. Ham, B Hallei ganbHe-
Wweli paboTe, BCe 3TO HE NPUTOAMTCA. Mbl NPOCTO XOTENM NPOUAMIOCTPUPOBATH
macluTabbl, Tak CKasaTb, pa3iMumnii 418 pa3HbiX A3bIKOB.

Mpwn paboTe ¢ A3bIkoM Python Mbl He BCTPETUM MHOTUX MPUBbLIYHBIX AN APY-
rMX A3bIKOB KOHCTPYKLUMIA. Hanpumep, B 0TAMumne 0T A3blkoB C++ nJava, B KO-
TOPbIX KOMaHAHble 610K BblAenatoTca QUrypHoiMu ckobkamu {u }, v B o11n-
yme OT A3blka Pascal, B KOTOpoM 6/10KM BbIAENSAKTCA MHCTPYKUUAMU begin u
end, B A3blke Python 610k KOMaHA BblgenseTcs OTCTYNOM (PeKOMeHAYeMbIl OT-
CTyn - YeTbipe npobena).

B Python HeT HEO6XOAMMOCTM 3aKaHUYMBATb KaXAYI0 KOMaHAy TOUKON € 3ans-
ToW. CyLl,ecTBYKOT U MHOTMe gpyrue ocobeHHOCTU fA3blka Python. Mbl 6ygem
3HAKOMWUTbCS C HUMW NOCTENEeHHo, W, nepetpasmpys Muxauna Esrpadosnya
CanTblkosa-LLleapuHa, noctapaemcs npy 3TOM He NPUMEHATb Hacuue.

?
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W Ha 3ameTky

MmeeTca B BUay umtata "lMpoceelleHne BHeAPATb C YMEPEHHOCTbIO, MO BO3MOXHOCTU
nsberas KpOBOMPOANTUS™ N3 caTUPUYECKOro poMaHa "ictopusa ogHOro ropoga” aBTop-
ctBa M.E. CanTtbikoBa-LleapuHa.

346eCb NPOCTO BaXXKHO MOHATH, UTO A3bIK Python focTaTouHO CBOEOGpPa3HbIii, ca-
MOGBITHbIV U BO MHOFMX OTHOLIEHUAX He MOXO0X Ha Npoyne, MONysipHbIE Ha ce-
roAHsl, I3bIKWM NPOrpaMMUpPOBaHNS.

HeMHOro o KHure

- BoT no aTomy noBoAy nepsblii TOCT.
- Ceifyac 3anuuy.
- [oTom 3anuLeLb.
n3 K/ "'KaBkasckas naeHHuuUa""

Mpuwno camoe BpeMs cKasaTb (MpoYnTaTh, HANMCATb - KOMY Kak 60/iblle Hpa-
BUTCA) HECKO/IbKO C/TIOB HEMOCPEACTBEHHO O KHUTE: YTO OHA COGOV NpefCTaB/s-
€T, /15 KOT0 HanucaHa, 1 Boo6LLe, Yero YNTaTe/t0 0XUAATL OT MPOUTEHUS.

Pa3ymeeTcs, KHUra nucanacb B MepByt0 ouyepefb AN1S TeX, KTO pewwmnn 0CBOUTb
A3bIK NporpamMMupoBaHna Python. To ecTb ecTecTBeHHbIM 06pa3om npegnonara-
eTCH, YTO ynuTaTenb € A3bIKoM Python He 3Hakom coBcem. bBosiee TOro, Mbl HesiB-
HO 6yfiemM UCXOAUTb U3 TOTO, YTO YnTaTeNlb BOO6LE NMEET MUHUMANbHBIA ONbIT
nporpamMmupoBaHus. lMocnefHee He nNomellaeT HaM NEPUOANYECKU CCbINaTbCH
K TAKUM A3blKam nporpaMmmupoBaHuns, kak C++ nJava. KoHeuyHo, fenatbeca 310
OyaeT B NepByt0 0Yepefb B pacyeTe Ha TEX UMTaTenei, KTo MMeeT XOTS Obl MUHU-
ManbHOe npeacTaBfieHne 06 3TUX A3bIKaxX U/MNN 06BEKTHO-OPUEHTUPOBAHHOM
nporpammMmunposaHuu (cokpauieHHo OOT).

UT06bl KOMMEHCMPOBATL Hey06CTBa, KOTOPbIe MO Gbl BOSHUKHYTh Y UnTaTe-
neii, He 3HaKOMbIX ¢ C++ 1 Java, NOSCHEHUS MaKCUMasbHO afanTupylTCs s
BOCMPUATUS MOMHOCTHIO HEMOATOTOBAEHHOW ayauTopueii. Mpole roeops, He
MMEET 3HAYEHWNS, 3HAET YMTATE b APYTMe A3bIKW MPOrPaMMUPOBAHNS WU HET -
B I06OM C/ly4ae OH MOXET pacCUMThIBaTh Ha YCMEX.

MaTepuan KHUTU O0XBaTbIBAeT BCE OCHOBHbIE TeMbl, HEOOXOAUMbIE 418 yCMeLl-
Hol paboTbl ¢ Python, Bkntouyasa metogbl OOT. B ocHOBHOM Mbl 6ygem pac-
cMaTpuBaTb MpUKNagHble NMPUMepbl - TO ecTb Teopua O6yLeT npefcras/ieHa "Ha
npumepax". 3TO NpMeM, KOTOPbI Ha MPaKTUKe HeMoXo ce6s 3apeKoMeHL0Ban.
Oco06eHHO OH 3ah(heKTUBEH, KOrAa HEO6XOAMMO B CXKaTble CPOKM C MUHUMAaSIb-
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BeseneHve

HOI 3aTpaToi aHeprum n pecypcoB OCBOUTL Ha KaYeCTBEHHOM YPOBHe 60/bLUOA
06bem maTepuana. Mpu TakoM NOAX0AE eCTb M 4OMNOJIHATENbHbIA GOHYC: NOMUMO
0CO6eHHOCTeN A3blKa YnTaTe b MMeeT BO3MOXHOCTb MO3HAKOMMUTbLCA C anropuT-
MaMu, KOTOpble MPUMEHAIOTCA ANA pelleHuns paga npuknagHbix 3agad. Uto ka-
caeTcd nogbopa NpMMepoB 1 3a4ay, To OHU BbIGUPaNnCh B MePBYIO 0Yepelb Tak,
4yTOo6bI HanboNee APKO NPOMNNOCTPUPOBATHL BO3MOXHOCTM M OCO6EHHOCTM A3bI-
Ka Python.

[MporpamMmMHOe obecneyeHune

- HeT, eii 06 3TOM AymMaTh €Ll paHo.

. 06 3TOM flyMaTb HUKOMY HE PAHO, U HUKOT-
Ja He Mo3aHo.

n3 K/ ""Kaskasckasi mneHHMLA”

Mpexze, YeM NOrpy3nTbCS B camble TNYy6MHbI MUpa Nog Has3BaHWe Python u Ha-
uaTb yepnaTb GECLEHHblE 3HAHUS, Pa3yMHO BHECTU SICHOCTb B BOMPOC O MpoO-
rpaMMHOM 0GecneyeHn, KOTOPOe HaM MPUroguTcs ANs TECTUPOBAHUS NpUMe-
POB 13 KHUTY U HANMUCaHWUS COBCTBEHHbIX OPUTUHA/BHBIX MPOTrPamMm.

Kak y>e oTMeyanoch Bbllle, ANA BbINOJIHEHUSA NPOrpaMMHbIX KOAOB, HanucaH-
HbIX Ha Python, Ham NoHafo06MTCA NporpaMma-nHTepnpeTatop. Ho nyylle Bcero
BOCMO0/1b30BaTbCA KaKOo-HMOYAb MHTErPUPOBAHHOI Cpeaoii pa3paboTku (Cokpa-
weHHo IDE ot aHrnuiickoro Integrated Development Environment). Cpega pas-
paboTKu NpeaocTaBaseT NOAb30BATE/HO HE TO/ILKO UHTEPMPeTaTop, HO 1 pefak-
TOP KOZOB, PABHO KaK psif APYTWX NOMAE3HbIX YTUNT.

VHTerpnpoBaHHbIX cpej pa3paboTku ana pabotbl ¢ Python cyuiecTByeT focTa-
TOYHO MHOIO ¥ B M3BECTHOM CMbIC/E NMepes NporpaMmmMuCcTOM BO3HUKAET Henpo-
cTaa npobnema Bblbopa. Kputepuu ans Bolbopa cpefbl pa3paboTkm MoryT 6bITb
caMbIMMK pa3HbIMW. HO rnaBHble cpefn HUX, KOHEYHO e - 3TO yA06CTBO B UC-
Nonb30BaHWN, Habop BCTPOEHHbIX BO3MOXHOCTEN/DYHKUMIA WHTErpupoBaH-
HO cpefbl pa3paboTKK, a TaKXXe ee CTOMMOCTb (CYLLeCTBYIOT KakK KOMMepyeckue
NPOAYKTbl, TaK U CBOBOAHO pacnpocTpaHsemMble). Mbl pacCCMOTPUM HECKO/bKO
Hanbonee NONYNAPHbIX N JOCTYMHbIX MHTEFPUPOBAHHBIX Cpej pa3paboTku Ans
Python.

Ecnm Mbl TOBOPMM O MPOrpaMMHOM 0GECreyeHnm, To B MePBYI O4Yepedb MMe-
eT CMbICN BbIATK Ha opULManbHbIA caiiT noagepxku Python no agpecy www.
python.org. OkHoO 6pay3epa, OTKPbITOE Ha COOTBETCTBYHOLLEl CTpaHULe, MoKa3sa-

HO Ha puc. B.1.
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Puc. B.1. OkHO 6pay3epa OTKPbITO Ha ohuLMasibHOM cTpaHuLe
nopaepxkn Python www.python.org

CailT copep>XXnT MHOXeCTBO MOMEe3HOW MHGopmauuu, BKAKYas BCeO6bLEMIIIO-
LLYIO CNIPaBKY W, KPOMe NpoYero, mo3sonseT 3arpy3mTb He06X0ANMOE NPOrpaMm-
Hoe obecneyeHue - B TOM Yficne n cpegy paspaboTku, koTopas HasbiBaeTcs IDLE
(cokpauieHme ot Integrated Development Environment, uto 6ykBanbHO 03Haua-
€T MHTErpupoBaHHas cpefa paspaboTku). [na 3arpy3km nporpaMMHoro obecne-
yeHna Heobxoaumo nepeiiTn K paszgeny DOWNLOAD (3arpyska) - agpec Www.
python.org/download.

Cam npouecc 3arpy3kum 1 yCTaHOBKMW A0OCTATOYHO MPOCTON M MHTYUTWUBHO MO-
HATHbI/, NO3TOMY OCTaHaBNMBATbCA Ha HeM He Byaem. Hac nHTepecyeT KOHeu-
Hblli pe3ynbTar. A B pe3ynbTaTe Mbl MOAYy4YaeM NOJSIHOLEHHYO cpeay Ans pabo-
Tbl C NpOrpaMMHbIMKM Kogamu Python. Pa6ouyee okHO cpeabl IDLE npepgctasne-
HO Ha puc. B.2.

Mepes HamMyu KoMaHAHas 060/704Ka MHTeprnpeTaTopa. 3TO OKHO C HECKO/bKU-
MU MeHK 1 60Mblol paboyeil 06nacTblo, B KOTOPO MOCNE CMMBOMA TPOMHOM
CTPENKN » > MWUraeT Kypcop - 3T0 KOMaHfHas CTpoka. B aTom mecTe BBOAUT-
CSl KOMaHfa, KOTopas BbIMOJIHAETCA NOCAe HaXaTus Knasuwm <Enter>. Hanpu-
Mep, ec/in Mbl XOTUM BbIMOMIHUTL KOMaHay print ("Hello, world!"), Ham
cnepyeT BBECTM 3Ty KOMaHAY B KOMaHAHOM CTpoKe (TO eCTb TaM, e MUraeT Kyp-
COop - MOC/ne CMMBOAA » > ) W HaXaTb kKnasuwy <Enter>. Kak cnefctene, KOMaH-

L1


http://www.python.org

BBeneHve

Puc. B.2. Pabouee OKHO cpefbl pa3paboTku IDLE

4a GyfeT BbINOMHEHA, a Pe3y/ibTaT ee BbINOHEHNUS 0TOGPaXKAeTCA CHU3Y, NOJ, KO-
MaHfHOV CTPOKOi. CUTyaumns npountoCcTpUpoBaHa Ha puc. B.3.

........ Al

In: 5 Cof. 4

Puc. B.3. Pe3ynbTaT BbINOJIHEHNSI KOMaH/bl B KOMaHAHO
o6o0n0u4ke cpeabl pa3paboTku IDLE

Mpwn 3TOM Nog pe3ynbTaTOM BbIMOMHEHNS KOMaHAbl CHOBa NOABASETCA TPOiHas
CTpenka » > 1 B 3TOM MeCTe MOXHO BBOAWTbL HOBYH KOMaHAy. Hanpumep, mo-
XKeM BBECTU KaKoe-HUbyfab anrebpanyeckoe BbIpaXXEHME - CKAXEM, MycKali 3To
6ynet 5+3*4, Kak NoKasaHo Ha puc. B.4.

: Q
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re7 Cot4

Puc. B.4. Pe3ynbTaT BblUMC/IEHUSA afirebpanyeckoro BbipaxeHus

PasymeeTcs, KOMaHbl MOTYT 6biTh U 60Jiee 3aMbIC/IOBATLIMU, PABHO KaK HUKTO
He 3anpeljaeT HaM KOMaH/a 3a KOMaHAOM BbIMOMHATL NPOrpaMMHbIi kog. Ho
3TO AOCTATOYHO Heyfo6Ho. OG6LIYHO NMpW HanucaHUKM Gonee-MeHee Cepbe3HO
nporpamMmMbl ee ohOPMASIOT B BUAE MOC/EA0BATENBHOCT UHCTPYKLMIA U 3anu-
CblBalOT B OTAE/bHbIV (halin. 3aTeM COOTBETCTBYHOLLAS NPOrpaMma BbliMOHSAET-
csl.

Co3pgatb haiin NporpaMmMbl MOXEM C MOMOLLbIO BCE TOM Xe 060104KK cpefbl pas-
paboTku. Ecnu wenkHyTb MeHto File, 0TKpoeTca CNMCOK KOMaHA U NOAMEHIO0,
cpeamn KoTopbix nmeetcs u KomaHaa New File (puc. B.5).

/4
1(755] Edit Shell Debug Options Windows Help

Puc. B.5. Co3gaem dcpaiini c nporpammori



BsegeHve

Cpa3sy nocne Bblbopa 3TO KOMaHfbl OTKpPbIBAeTCA pPefjakTop KOAOB, NMOKa3aH-
HblIV Ha puc. B.6.

Puc. B.6. PefiakTop KOA40OB MCNOMb3yeM AJ/1s1 coO34aHusA halina c nporpammoi

B okHe pefakTopa BBOAUM NPOrpaMMHbIi KOA. B faHHOM cnydyae Hawa nporpam-
Ma ByJeT COCTOATb BCEro M3 HeCKOJIbKUX KOMaH[, KOTOpble NpuBefeHbl B Nn-
CTUHre B.4.

JWicTuHr B.4. Heckomnbko KoMaHa, 4715 3anicmy B doaiirt

print('HaunHaem BbluncneHua!")

a=4

print ('3HayeHne nepemeHHoW a=",a)
b=12

print ('3HauyeHne nepemeHHoOW b="",b)
c=b/a

print('Pe3synbTar pgenexHnsa b/a=",c)
print('BoluncneHnsa 3akKoH4YeHb ')

MMeHHO TaKoil NporpaMMHbIiA KO Mbl BBOAUM B OKHE pefakTopa Kogos. OKHO
peAakTopa ¢ NporpaMMHbIM KOLOM NMOKa3aHo Ha puc. B.7.

Mocne TOro, Kak NporpaMMHbIi Ko4 HabpaH, ero MOXHO cpasy BbIMOAHUTL. Ans
3TOro B MeHto Run Bbibnpaem komaHgy Run Module, kak nokasaHo Ha puc. B.8.

L1

?
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Puc. B.7. OKHO pefakTopa KogoB € KOAOM nporpamMmmbl

Puc. B.8. 3anyck nporpaMmmMmbl Ha BbINO/IHEHNE

Mpasga, NpesBapUTENLHO BCE XE Nyylle COXpPaHWUTb (hain ¢ nporpaMmmoid, Ans
4yero NonesHon 6ynet komaHga Save u3 meHto File (puc. B.9).

HI



BeepeHne

Puc. B.9. CoxpaHeHue chaiina c nporpaMmmoii

Ll Haszametky

Ecnv nepeg 3anyckom nporpamMmmbl Ha BbIMNOJSIHEHNE CbaVI}'I HEe COXpaHUTb, NOABUTCA AN-
asioroBoe OKHO C npeasioXXeHnem CoxXpaHuTb (*Jal\;lﬂ. MoaTomy nydlle 3To cAenaTb cpasy.

Ho Kak 6bl TO HM 6bINI0, B pe3ynbTaTe BbIMOMHEHUSA NPOrpaMMbl B OKHe KOMaHj-
HOl 060/104KM NOSIBUTCA pe3ynbTaT, Kak Ha puc. B. 10.

Puc. B.10. Pe3ynbTaTt BbINO/IHEHUA NMPOrpaMmmb|
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Kak Buaum, B 06nacTu BbIBOAA pe3ynbTaToB (MO4 CMMBOAOM »>)NOABASAET-
CSi HECKOMbKO COO06LLEHMNI, KOTOPble, O4EBUAHO, ABNAKOTCA CAEACTBMEM BbINO/-
HEeHWA NporpaMmbl, MPeACTaBNAeHHON B nucTuHre B.4. Pe3ynbTaT nporpaMmel
npefcTaB/ieH HUXKe:

PesynbTar BbIno/HeHVs NporpaMMbl (U3 SiNCTvHra B.4)

HaunHaem BblUMcCneHual

3HauveHne nepeMeHHol a = 4
3HauveHne nepemeHHolr b = 12
PesynbTat pgeneHmsa b/a = 3.0

BbluMcneHnss 3akKoH4EeHb!!

M xoTa mbl ewe "oduumanbHO" Kak Obl He MPUCTYMUAN K U3YYEHUIO fA3biKa
Python, nmeet cMbICN1 MPOKOMMEHTUPOBATL COOTBETCTBYIOLME KOMAaHAbI U pe-
3YNbTaT UX BbIMOJIHEHUS.

WTak, kKomaHgonm print ("Hauunaem Bbiuucnenns !") B Hayane BbIMOSIHE-
HWA NporpaMMbl BbIBOAUTCS TEKCTOBOE CO006LeHMe. Takum o6pa3om, e Havane
BbINOJIHEHWA NPOrpamMMmbl NOABNAAETCH TEKCT HaunHaem BbiuucieHns l. AHa-
NOTNYHO, 6narofaps KomaHge print ("Beiuncnenus 3akoHueHb !"), KOTO-
pas 3aBepllaeT NPOrpamMMHbIA KoL, NPU3HAKOM OKOHYAHWS BbIMOJIHEHWUA MpPO-
rpaMMbl ABNSIETCA TEKCTOBOE COOOLLEHNE BhluncieHns 3aKOHUYeHbl !

Me)K,qy 3TUMKN KOMaHAaMn BbIMONHAKTCA He60MbLUNE BbIUYNCIEHUS:
i KOM&H,EI,OIZ a=4 HGPEMGHHOVI a npuceamBaeTCca YNC/10BOE 3HAYEHNE 4;

* KOMaHgomprint ("3HayeHnme nepemMeHHOW a = ",a) BbIBOAMTCA
TEeKCT, & 3aTemM 3HayeHune NepeMeHHol a;

* KOMaHpgon b=12 nepeMeHHOIi b npncBanBaeTCca YNCN0BOE 3Ha4YeHUe 12;

* KOMaHgoWprint ("3HauyeHue nepemMeHHOW b = ", b) BbiBOAUTCA
TEKCT U 3HaYeHNe NepemMeHHow b;

* KOMaHfoW c=b/a nepemeHHOli C B KayecTBe 3Ha4YEeHWNA MPMUCBanBaeTCA
pesynbTaT AefleHNA 3HAYeHUs NepeMeHHON b Ha 3HaueHVe nepeMeHHOIA
a;

* KoMaHpoWprint ("PesynbTaT geneHmsa b/a = ",c) BbiBOAUTCA
TEKCT U YNC/I0BOE 3HAYEHME NepeMeHHOI C.

* B cnpaBeanuMBOCTM 3TUX YTBEPXAEHWI uuTaTeNb MOXeT ybeanTbes,
elle pas3 B3rngaHys Ha puc. B. 10.



BseneHve

L Ha 3ameTky

HaBepHsiKa NbIT/MBbLIN YMTaTelb 3aMeTW/1, YTO NepPeMeHHble B NPOrpaMMHOM KoZge uc-
nosb3oBaHbl 6e3 06bABNEHUSI UX TuNa. JpyrMu CI0BaMy Mbl HATAE He YKa3blBasIn SBHO
TUM NepPeMEHHbIX, KOTOPble UCMO/b30Ba/IM B NporpaMmmMe. 3TO CTaHgapTHas cuTyaums
0718 MPOrpamMm, HamnmucaHHbIX Ha Python - TN nepemMeHHbIX yKasbiBaTb He HYXHO (OH
onpegensieTcs aBTOMaTUUECKM Mo 3HAYEHMIO, KOTOPOE NPUCBanMBaeTCsi NePeMEHHO).

Takxe Mbl YBUAENN, 4TO PYHKUMKM print () MOXHO nepefaBaTb He TONbKO
OfMH, & HECKONbKO aprymeHToB. B aTom cnydyae B 06/1acTb BblBO4A (MM KOH-
COMib) MNocnefoBaTenbHO, B OfAHY CTPOKY, BbIBOASATCA 3HAYEHMsA aprymMeHTOB
yHKuum print ().

O TOM, KaK NpaBu/bHO COCTaBNATb MPOrpamMmHbie Koabl Ha Python, mbl 6ygem
roBOPWTb B OCHOBHOM 4acTW KHUIW. B faHHOM cly4yae Ham BaXHO AWLWb Npo-
WANIOCTPUPOBATL, YTO MOTOM C 3TUMU NPOrPamMMHbIMKU KOAaMun Aenatb. Takxe
Ham Ba)KHO [aTb yuMTaTesto caMmoe obLiee npecTaBieHne 0 TeX NPUNOXKEHUAX U
cpefax pa3paboTKu, KOTOPbIe NMO3BONAIOT B Y06HOM pexxumMe COCTaBNATb KOAbI
M 3anyCcKaTb UX Ha BbINOJIHEHME. YTO KacaeTcs KpaTKO ONMCaHHON Bbille cpe-
4bl IDLE, To Ha3BaTb ee OYeHb YX Y4aUHOl BPAL MM MOXHO, XOTA KOHEYHO, 3T0
CyObeKTUBHaA TOUKA 3PEHMA aBTOpPa M YnTaTesib He 0653aH ee pasgensThb.

Puc. B.11. OKHO MHTerpupoBaHHOW cpeabl pa3paboTku
Komodo IDE ¢ nporpaMMHbIM KOZOM
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CpeAn KOMMEPYECKUX MPOAYKTOB MOXHO BblIAE/NUTb WHTErpUPOBaHHYK cpe-
4y paspabotku Komodo IDE (oduunanbHblii callT www.activestate.com). OkHO
MPUNOXEHNS C OTKPbITbIM B HEM (hali/loM pacCMOTPEHHOI paHee NporpaMmel no-
KasaHo Ha puc. B.11.

PesynbTaT BbINOMHEHMA nporpaMmbl B cpefe Komodo IDE noka3saH Ha puc. B.12
(&na 3anycka NporpamMmbl Ha BbIMOSIHEHWE MOXHO BOCMO/b30BaTbCA KOMaHA4OM
Run Without Debagging u3 meHto Debug).

Fill Edit £ode tjsvigation Vie» Debug Eroject lools Help

d * * 'I/I w m]® - O * | - JZ »( Fifd . ~ 1 fa currentfile
pythoatutortefcr 00»Start Page * 1 («* SimpleCalcs.py *
contenttypes 1 print ("HaynHaem BbluMcneHua*")
- 2 a»4
i it «ontmtlypepy A . N .
1150 Heliowortd.html 3 print. ("BnageHue nepemeHHeid a - ,a)
4 b-12
helfoworto.py
o . N i P
[** preprocess,py % print("3HayeHue nepemMeHHOWh b ,b)
B c-bl/a
print ("Pesynbtat pgeneHus b/a * ",c>
3 print{"BbiuyncneHns 3akoH4YeHbl !")
&m
Projects
1 *
I m 4 L e
« Breakpoints Command Output Test Results i Notifications f Syntax Checking Status !W| Python Shell Run Output i
1) r« ot » || m »j }} Debugging session hasended.
| Name Type Value HaunHaem BbluncneHus!
3HayeHMe nepemMeHHON a < 4
3HaueHWe nepemMeHHOW b - 12
| PesynbTaT pgenenus b/a w 3.0
BbluncneHus 3aKoOH4YEeHbI!
W atch + . . « 4 Output CaliStack HTML
... exampies * chOO * SimpieCalcs.py wT-8 : # Python Lmecotj

Puc. B.12. Pe3ynbTaT, BbINO/IHEHUSA Nporpammbl B cpeae Komodo IDE

Mbl, TEM He MeHee, 6yieM N0MIb30BaTLCA 419 TECTUPOBAHUSA NPUMEPOB U3 KHUTU
HeKOMMepuUecKyto cpeay paspaboTkmu PyScripter. Cpeaa paspaboTku PyScripter
yAo6Has, npoctas u 6ecnnaTHas. Y cTaHOBOYHbIe (Daiisibl MOXKHO CBOBOAHO 3arpy-
3nTb Ha cTpaHuue https://code.google.eom/p/pyscripter B pasgene Downloads.
OkHO 6pay3epa, OTKpPbITOE Ha CTpaHuULe NoAAEPXKKM npoekTa PyScripter, noka-
3aHO Ha puc. B.13.

EA


http://www.activestate.com
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BsegeHve

Puc. B.13. CTpaHunua noanepxku npoekrta PyScripter

OKHO cpefibl pa3paboTKM ¢ NporpaMMHbIM KOOM NOKa3aHo Ha puc. B.14.

Puc. B.14. OkHoO cpefbl PyScripter c nporpaMmmMHbIM KO40M

@D
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W  Hasametky

UTo6bl co3faTh HOBbI haiil ¢ MporpamMmoii, BbiGupaem komaHay HOBbIi B MeHio

darin, a uTobbl OTKPbITL YXE CYLLEeCTBYHOLWMIA (aiin BblibrpaeMm komaHay OTKPbITb U3
TOrO Xe MeH!Ho.

[nsa 3anycka nporpammbl Ha BbliMOMHeHWe BblbupaemM B MeHt [MycK KOMaHLy
Myck (puc. B.15) nnu wenkaem KHOMKY € 3e/1IeHO CTPENKOI Ha MaHen NHCTPY-
MEHTOB.

Ha puc. B.16 noka3saH pe3ynbTart BbIMOJHEHUA NPOrpaMmbl.

Puc. B.15. 3anyck nporpaMMbl Ha BbINo/IHeHNE B cpene PyScripter

Pe3ynbTaT 0TO6paXkaeTcs BO BHYTpPeHHeM okHe WHTepnpeTaTop Python, n ato
[,0CTaToO4YHO yA06HO.

W  Hasametky

Mpu xenaHun BO BHYTpeHHeM okHe VIHTepnpeTaTtop Python MOXHO BbINOMHATL OT-
[enbHble KOMaHAbl: MHCTPYKLUUM A5 BbINONIHEHWS] BBOAATCS MOC/E CUMBOSIA » > .



BsegeHve

Puc. B.16. Pe3ynbTaT BbINO/IHEHUS NpOrpaMmmbl B cpefe PyScripter

MOoCKONbKY B HULLW MNaHbl BXOAWT LWUMPOKOE MCNONb30BaHMe cpeabl pa3paboT-
Kn PyScripter gns paboTbl ¢ NPpOrpaMMHbIMU Kogamu, aanee Mbl 60nee fetanb-
HO 06CyaMM HeKOTOPble 0COBEHHOCTW JAHHOMO NPUNOXEHUS. TakXe OTMETUM,
YTO ecIv YNTaTeNb B CUNTY KAKUX-TO 0ObEKTMBHbLIX MU CYOBEKTUBHbBIX MPUYMNH
npeanouTeT APYryto cpeay paspaboTku (B TOM Ymuciie U 0gHY M3 NepeyuncreH-
HbIX BbllUe) - HET HUKaKUX Npobnem. MpaBga, Ha cTpaHMLax KHUTU OTCYTCTBY-
€T BO3MOXHOCTb [aTb OMMcaHue Bcex (MU faxke HEKOTOpbIX) Hanbonee nony-
NAPHbIX cpef pa3paboTku gnsa Python: KHUra, Bce-Takmn, NOCBSALLEHA A3bIKY NPO-
rpaMMMUpPOBaHUs, a He MporpaMMHOMY o6ecredeHnto. [a u 60/bWNHCTBO Npej-
naraembix yTUAnUT gnsa paboTbl ¢ MPOrpaMMHbIMU Kogamun Python o06bl4HO npo-
CTbl B UCMONb30BaHWUW, YHMUBEPCANIbHbI B M/laHE METO0B M NPUEMOB paboThl C
HUMW, @ TAKXXe MHTYUTUBHO MOHATHbI. X0YeTCA BEPUTb, YTO YMTaTE/b B CyYae
Hafo06HOCTU CaM CMOXET CMPaBUTHCS C OCBOEHWEM HEOBXOAMMOro NPOrpamMMHO-
ro obecneyeHus.
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PaboTa co cpepnoit PyScripter

ByAb NPOKNAT TOT feHb, KOraa s censa 6apaH-
Ky 3T0ro nbinecoca!
n3 K/ ""KaBkasckasi mneHHMUa"

Cpasy OroBopuMMCS,, YTO MOJIHOCTbIO OMWCLIBATL MPUNIOXKEHMe PyScripter mbl
He ByJeM: BO-MepBbIX, BO3MOXHOCTW TaKO HET, a, BO-BTOPbIX, HEO6X0AMMOCTH,
€C/IN YECTHO, TOXe. M03TOMY Mbl OCTAHOBMMCS /INLWb HA TEX HACTPOIKax U pe-
XMUMax, KOTOPbIe KPUTWUUYHBI U BYAYT (MM MOTyT GbiTb) MOMIE3HbI YNTATENO B
npouecce paboTbl Haf MaTePUanoM KHUTW (MMekTCs B BUAY B MEPBYH OYepefb,
KOHEYHO, NPOrpaMMHble KOfbl, KOTOPbIE pacCMaTPUBAIOTCS B KHUTE).

Mpexpae Bcero, cToMT 06paTUTL BHUMAHUE, YTO MHTepdeic cpedbl pa3paboT-
Kn PyScripter nogaepxusaeT pa3NnyHble A3blKK, B TOM YMcie U pycckmii. Ha
puc. B.17 nokasaHO OKHO MpunoxeHua PyScripter, B KOTOPOM MCMNOJIb3yeTCH
PYCCKOA3bIYHbI NHTEpPeENiC.

Puc. B. 17. OkHO npunoxeHus PyScripter ¢ pyccKosi3bI4YHbIM MHTEPdERCOM 1 LWaBGIOHHbIM
KOL,0OM B OKHe pejakTtopa KoAoB



BsegeHve

W Hasavetky

Mo ymMon4aHuio npu 3anycke npuioxeHus PyScripter BO BHYTPEHHEM OKHE peAakTo-
pa KoAoB A1 HOBOro, aBTOMATMYECKM CO3aHHOTO (HO elle He COXpaHeHHOro) dhaiina
npeanaraeTcs WabMoHHbIV KOf, Kak 3TO MOXHO BMAETb Ha puC. B. 17. TOT Wa6MOHHbIN
KO, MOXHO YAa/IUTh 1 BBECTU COBCTBEHHbIN. Takxe nonb3oBate/ib MOXET U3MEHUTb Ha-
CTPOVKN NPUMOXKEHNS, B TOM HYUC/IE U COAEPXKUMOE Wa6/IOHHOTO KoAa.

Ecny Mbl XOTUM NEPENTM K aHTN0SA3bIYHOMY UHTepdeiicy, To B MeHto Bug cnegy-
eT BblbpaTb NOAMEHI0 A3bIK, @ B 3TOM NMOAMEHIO - KOMaHAY AHI/IMACKWIA, KakK no-
Ka3aHo Ha pwuc. B.18.

Puc. B.18. Nepexognm K aHr1083bI4HOMY MHTepdeiicy ans npunoxeHus PyScripter

B pesynbTate nHTEpdeinc npunoxeHns PyScripter cTtaHeT aHr10a3bl4HbIM. UTO-
6bl BEPHYTbCA 06PaTHO K PYCCKOA3bIYHOMY MHTep(eiicy, B MeHIO View B nogMe-
HI0 Language Bbl6bnpaem komaHay Russian (puc. B.19).

XoueTcs BEPUTb, YTO Takue CTaHAapTHble NPoLeAypbl, KaK co3faHue, coxpaHe-
HWe, OTKPbITUE U 3aKpbiTe paboyero gokymeHTa (aina c NporpamMmoit) y um-
TaTens npobaem He BbI30BYT. BMecTe ¢ Tem o6palLliaemM BHUMaHWE Ha OCTATOYHO
NOMe3HYI YTUANTY: BHYTPeHHee 0KHO O630p (haiifoB, HENOCPEACTBEHHO B KO-
TOPOM MOXHO B CUCTEME KATaNoros Bbl6OPaTh TOT JOKYMEHT, C KOTOPbLIM co6upa-
emcs pabotatb (puc. B.20).

fa
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Puc. B.19. OkHO npunoxeHus PyScripter c aHrnos3bI4YHbIM MHTEPdIelicom

Puc. B.20. BbIGpaTb HyXHbIii (halin ¢ nporpaMMHbIM KOZOM MOXHO
HernocpeACTBEHHO B OKHe NpuoxeHusa PyScripter

AL



BsegeHve

Cpepna pa3paboTkum PyScripter gocTaToyHo rubkas B njaHe HacTpoek. Ha-
npumep, 4To6bl HACTPOUTbL MapaMeTpbl peAakTopa KoLOB (Takue, CKaxeMm, Kak
WPUAT MAN PEXUM BblLENeHUA CUHTAKCUYECKUX KOHCTPYKUWUIA) B MeHIO WH-
CTPYMEHTbI B NoaMeHI0 MapameTpbl Bbibupaem komaHay CBoOIiCTBa pejakTopa,
KakK nokasaHo Ha pwuc. B.21.

Puc. B.21. Nepexopn B pexunm HaCTpPOWK/ NapaMeTpoOB pefakTopa NporpaMmMHbIX KOA40B

B pesynbTaTe 0TKpOETCS AKWAnoroBoe OKHO C Ha3BaHMeM PefaKTop CBOWCTB, B
KOTOPOM, COGCTBEHHO, U BbIMOSTHAKTCSA HACcTPOlikn (puc. B.22).

OfHo BeCbMa BaXKHOe 3aMeyaHne KacaeTcs MPorpaMmMHbIX KOLOB, B KOTOPbIX MC-
NONb3yeTca KUPUAINYEeCKUiA TeKcT. Takue aiinbl HYXXHO COXpaHATb B "nmpa-
BU/IbHOM" KOAMPOBKE - MHAYye NpuW MOCNeAyowWwemM OTKPbITUM B TOM MecCTe, rae
6bl1 KAPUNNYECKUIA TEKCT, NoABATCA "Kapakynu". B 4aCTHOCTU, PEKOMEHAY-
eTCA nepef coxpaHeHuem (haiina B MeH PepgakTupoBaTb B nogmeHo P op-

mart paiina yctaHoBUTb Kogupoeky UTF-8 (puc. B.23).

? Yozl
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Puc. B.22. OKHO HacTpoliku napameTpoB pegakTopa NporpaMmmMHbIX KO40B

Puc. B.23. Npu pab6oTe C KUPUISTMHECKMM TEKCTOM /151 KOPPEKTHO paboTbl
HeobxoaAMMOo haiifibl COXpPaHATbL B "NPaBUIbHON" KOAMPOBKE

m



BseneHve

Tak)e paHee Mbl 0TMeYasn, YTO UCNOMb3yeMble MO YMOYaHMIO WabnoHbl Npo-
rpaMMHbIX KOAOB, NpefnaraeMble Moab30BaTeNo B Pa3fIMYHbLIX CUTyauumax (npu
CO3JaHVN HOBOTO JOKYMEHTa) MOXHO U3MEHUTb (OTpefaKTUpoBaTh). MonesHbl-
MW B 3TOM cnyyae 6yAyT KoMaHbl NoAMeHI0 MNapameTpbl B MeHI0 VIHCTPYMeH-
Tbl. Ha puc. B.24 noka3aHo guanorosoe okHO daiifibl WabM0HOB, C NOMOLLbIO
KOTOPOro pefakTUpPYTCA WaboHbI.

Puc. B.24. OKHO HacTpoiiku wab/oHoB

XapakTepusys CcuTyauuto B UENOM, crefyeT cKasaTb, 4YTO MNPUNOXKEHMWE
PyScripter HacTpauBaeTcsa 4OBONbHO NPOCTO, TaK YTO Ha NpakTUKe Npobnem ¢
HaAcCTPOWKOI 06bIYHO HE BO3HMKAET AaXe Y HEMOLTOTOB/IEHHbIX MO/b30BaTENEN.
B cnyuae kpaliHeili He06X0AMMOCTM, pasymeeTcs, BCerja MOXHO 06paTuTbCs K
CNpaBOYHOI cucTeMe cpegbl paspaboTkm PyScripter.

W Hasametky

B kHUre mbl 6ygem paccmaTpuBaTbh UCXOAHbIE MPOrpaMMHble Koapbl Ha sidblke Python n
pe3ynbTaT BbINOIHEHUS 3TUX KOAOB - B TEKCTOBOM chopmaTe. MMoaTomy paboTy co cpe-
[0V pa3paboTky OTAeNbHO 06CcyXxaaTb He byaemM. dakTuyecku, 3agada Habopa U Bbl-
NMOJIHEHMSA NPOrPaMMHOro KoZa NosIHOCTLIO JIOXUTCS Ha nneun untatens. bnaro, 3aga-
HUWE 3TO HEe OYEHb CITOXHOE.

Ecnu Bce e BOSHUKHYT HenpeABUAEHHbIe MPO6aeMbl C MPOrpaMMHbIM 06ecne-
YEeHMEM, HaMOMHUM, YTO Ha XYAOW KOHEL, NPOrpaMMHbIA KOA MOXHO HabpaTb

ftfli
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B 06GbIYHOM TEKCTOBOM PefaKTOpe M COXPaHUTb B COOTBETCTBYHLWMIA (aiin ¢
pacluimMpeHuemM py. 3aTeM 3TOT (halin BbIMOMHSAETCSA C MOMOLLbI MPOrpaMMbi-
MHTepnpeTatopa. To ecTb NPOrpaMMy-MHTEPNPETATOP BCE Xe NPULETCS YCTaHO-
BUTb.

BnarogapHocTtu

- A yTO nepegaTb MO KOPONbL?

- Mepepait TBOW KOPOb MO NAAMeHHbIA Npu-
BeT!

n3 K/t ""VeaH Bacunbesny meHsie T nNpo-
theccuro™

ABTOp BbIpaXKaeT MCKPEHHIOI NPU3HATe/IbHOCTb COTPYAHMKAM W34aTeNbCTBa
"Hayka n TexHuka", 6narogaps cnaxeHHoW 1 npodeccnoHanbHOR paboTte KOTO-
pbIX KHMTa cTana nyywe n nHtepecHeli. Ocobas 6narogapHoctb - Mapky ®PuH-
KOBY, NMpW NOAAEPXKE KOTOPOTO yXe peasn3oBaHbl MHTEPECHbIe MPOEKThI U, XO0-
4yeTca BEPUTb, MHOTO HOBbIX elle 6yaeT peann3oBaHo.

Mpumepsl 1 3a4a4n U3 KHAT N0 NPOrpaMMMpPOBaHMI0 06bLIYHO MPOXOAAT anpoba-
LWI0 Ha TepMeNBOiA, HO TPe6OBATE/IbHON ay4UTOPUN - CTYAEHTAX U CAyLIaTensx
KypcoB. M - oTaenbHoe cnacn6o. Befb HenocpeACTBEHHOE 06LLEHMNE C TEMU, KTO
yunuTCa MPOrpaMMMpOBaHUI0, faeT 6eCLeHHbI ONbIT 4N4 NpenojasaTens, 1 3To,
eCTeCTBEHHbIM 06pa3oM, Hax04UT CBOE OTPAXKEHME B KHUTaX.

OrpomHeiiwein 6narogapHoCcTy 3acNy>XUBAKT YnTaTENN, KOTOPbIE MPUCHINANMN 1
MPUCLINAKT NUCbMA CO CBOUMU KPUTUYECKUMU 3aMEYaHUSIMU U NPeSIoXeHU-
fAMun. bnarogaps nx HepaBHOAYLIHOMY OTHOLUEHWUIO BOMJOLEHbI B XXW3Hb MHO-
rve 3ameyvatenbHble ugen. OT yBakaeMoro YMTaTens BCeLeno 3aBucuT, 6yaeT nu
MPOAO/KEH 3TOT npoLecc.

Ob6paTHasa cBA3b

$1 Mory npoHu3aTb NPOCTPAHCTBO W YATK B
npoLunoe.

n3 K/ "‘VieaH Bacunbesny meHsie T npodec-
cuo*!

Csou MnoXenaHnd, 3aMmedaHna n npeanoXXeHnd 4Yntatenn MOryT HanpabiATb
no 3/eKTPOHHON nouTe alex@vasilev.kiev.ua nnun vasilev@univ.kiev.ua. Knurun 8
MepBYyto oyepefb NULIYTCA 418 YnTaTeneid. M03TOMy KpaiiHe BaXXHO 3HaTb, YTO B

L
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mailto:vasilev@univ.kiev.ua

BsegeHve

KHUTe yanocb, a uto - HeT. KOHCTPYKTUBHAasA KpUTUKa M 06paTHaa CBA3b C UnTa-
TENAMMN - OYEHb AENCTBEHHbIE MHCTPYMeHThI, KOfopbie no3sonawT gBuratbcsa B
npaBUNbHOM HanpaBneHuu.

HekoTopas nmofiesHas UH(OpPMaLMUs MO 3TON KHWTe U APYTUM KHWFaM aBTopa
npegcTaBneHa Ha caiite www.vasilev.kiev.ua. Ecnm e HyXHOW ynTaTensam WH-
(hopMaLuy Tam HeT, HO TEXHUYECKM ee pa3MellieHe BOSMOXHO, UMEET CMbIC/T Ha-
nucaTb NUCbMO C MPeSnoXeHneM f06aBUTb Ha CTpaHWULYy HefocTaloliue cBege-
HUA - afpeca 3MEKTPOHHOM NOYThI MPUBEAEHbI BbILLE.


http://www.vasilev.kiev.ua
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- Maku, naku... e xepysumbl! Balue cuarens-
CTBO, CMUNyiTecb. Me>Kay npouum, Bbl MeHs
He Tak MNoHAM.

- Ja Kak >ke Tebs NOHATb, KOMb Thl HUYETO He
rosopuLb?

- f13bIKkamu He Bnageto, Bawe 6naropogue.
n3 K/t ""VeaH Bacunbesny meHsie T npodec-
cuo*!

Mbl npucTynaem K n3yyeHuto a3sika Python. B 3Toli rnaBe nosHakoMmumcs ¢ 6a-
30BbIMW KOHCTPYKLMAMM, KOTOPbIE MO3BONAT HAM COCTaBAATL HECNOXHbIE MPO-
rpamMMmHble Koabl. HeKOTOpble MOMEHTbI CHavana 6yayT 06bACHATLCA HA HEMHO-
ro NoOBepXHOCTHOM YPOBHE, YTO6bI 06/1erYnThL A5 HOBMYKOB NpoLecc nepexoja
OT TEOPEeTM3NPOBaHMUA K MPaKTUYEeCKOMY MCNo/b3oBaHUo Python ana Hanwuca-
HWA nporpaMm.

Q Ha 3ameTky

Hepegako nporpamMmbl, HanMcaHHble Ha A3blke Python, HasbiBaloT cueHapusamu. Mbl He-
CKOJ/IbKO OTOMAEM OT TPaaULMU 1 K TEPMUHY CLieHapuii npuberats He Gyaem.

HauHeM Mbl € TOro, 4TO 06CYANM O6LLME MPUHLMIMBI OpPraHU3aLuy NPorpaMMHO-
ro Koga, HanucaHHoro Ha Python.

Pa3mbiwnasa O nporpaMmme

OTO0 >Ke BaM He Nle3rnHka, a TBucT!
n3 K/ ""KaBkasckas nneHHuua"!

Mporpamma B Python - 3To nocnefoBaTeslbHOCTb KOMaH4. HUKakux crneyuans-
HbIX MHCTPYKUNIA ANs popManbHOro 0603HavyeHns Havana uiv OKOH4YaHMA Koga
nporpaMmMmbl MCMO/Mb30BaTb He HYXHO. Takum 06pa3om, Npy HanucaHum npo-
rpaMmbl Mbl pasMellaeM KOMaHAbl OfHa 3a APYroii - B TOM MOpAAKe, KaK OHK
LO/MKHbI BbINOMHATLCA. KoMaHAa NOMeLLaeTca B Hayasne CTPOKM. OTCTYNoB ge-
NaTb He HY>XHO. B 0HOW CTPOKe 00bIYHO N0 O4HOI KOMaH/e - TO eCTb KaXjas Ko-
MaHza B HOBOW cTpoke."

car
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Q Has3zametky

B paHHOM cnydae peyb uaeT 0 "MpPoCTbIX" KOMaHAaax, Hanogobue koMaHAabl BbiBOAA B
KOHCO/IbHOE OKHO TEKCTOBOro coobLieHmns. Kak oTMeyasiocb Bbllle, 3T KOMaHAbl pas-
MeLLaloTCA B Hayasie CTPOKW, npobes nepes HUMM He CTaBUTCA, U B KOHLe KOMaHAbl
TOXEe HMYEro CTaBUTb He HY)XHO. HEMHOro no3xe Mbl NO3HAKOMUMCS € YNpPaBAsoWNMm
MHCTPYKUMAMM - TaKMMU, KaK orepaTop LMK/a 1 yC/I0BHbIN onepaTop. B aTux cuHTakcu-
YeCKMX KOHCTPYKLMSAX C MOMOLLbIO OTCTYNOB (NPO6e/10B) BbIAEATCA COCTaBHble HYacTu
BbIpaXeHns ana onepartopa (610K kKomaHA Tena onepatopa). Ho 06 3TOM Mbl NOroBo-
pvM no3xe. Ha AaHHbIi MOMEHT BaXKHO 3aMOMHUTbL, 4YTO Npoben B A3blike Python -Bax-
Hblli 3/1eMeHT C TOYKM 3PEeHUs CMHTaKcuca U MUCMNosb3oBaTb €ro cnefayert ¢ KpaliHei
OCTOPOXHOCTbIO. JIMLWHNIA NPo6en MOXEeT BbI3BaTb OLLUNOKY.

B npuHuune, aTo BCe, YTO HaM MOKa HEOBXOAMMO 3HATb O CTPYKTYype nporpam-
Mbl 415 TOro, 4TO6bI NPUCTYNNTL K HanmcaHuio nporpaMmHoro koga. Co Bpeme-
HeM Mbl MO3HAKOMMMCS C Pa3/INYHbIMUN CUHTAKCUYECKUMU KOHCTPYKLUUSAMMU, KO-
TOpble BHOCAT B NPOrpaMMHbIiA Kof 60MbLIYI0 MHTPUTY 1 AenatoT NpoLecc npo-
rpaMMuUpoOBaHNS UHTEPECHBIM M B HEKOTOPbLIX CAy4asx HenpegckasyembiM. Ho
3TO OGyfeT Nno3xe.

UTto BaxHO ceityac? Celiyac BaXHO MOHMMAaTb, YTO KOMaHAbl B Nporpamme
[OO/MKHBI ObITb KOPPEKTHBIMW KaK MUHUMYM C TOUYKM 3pEHUA CUHTAKCUCa A3bl-
Ka Python. Ho gaxe (opmanbHO NpaBu/ibHbIE KOMaHAbl HE TapaHTUPYIOT npa-
BM/ILHOCTW BbIMO/THEHNSA NporpamMmmbl. O6bIYHO NPOrpamMMbl NMULWYTCA ANA peLle-
HUA TOM MNK NHOI 3afayn. 3afaya pellaeTcs B COOTBETCTBUMN C OMpPeesieHHbIM
anropuTMOM, KOTOpbI/ B nogasnstoLiem 60/1bWNHCTBE Cnyvaes paspabaTbiBaeTt
n peanunsyeT nporpaMMucTt. To eCTb B NporpaMme peann3yeTcs HEKOTOPbIA an-
roputMm. Ecay 3TOT anropuTM HenpaBWbHbIA, TO U NporpaMMa Bbl4acT He TOT
pesynbTaT, KOTOPOro OT Hee oXugaroT. 03TOMY No-XOPOLLEeMy HarnucaHue npo-
rpaMMmbl Ha4YMHAETCA C BbIpabOTKM anroputMa, a y>Ke 3aTem 3TOT anropuTm pea-
Nn3yeTca B BUAe KOMaHAa nporpammbl. Mbl AnS NPOCTOTbI UCXOAUM U3 Mpeano-
NOXEHWS, YTO aNTOPUTM NMEETCS, U ero N1 b He06X04MMO "NepeBecTn™ Ha A3blK
MHCTPYKUKin Python.

MpakTnyeckn nobaa nporpamMma onepmpyeT ¢ HEKOTOPLIMW AaHHbIMU. TO MO-
XET BbITb KakK peanbHo 60/bluas 6a3a faHHbIX, Tak U OL4HO-eAUHCTBEHHOE 3Haue-
HWe - NPUHLMUNWANbHOW pasHULbl 34ecCb HeT. BaKHO TO, YTO JaHHbIe B NpOrpam-
Me [O0/DKHbl KakK-TO cOXpaHATbCA. Mbl noka 4yto 6yaem "coxXpaHATb" AaHHble C
MOMOLLbIO MEPEMEHHbIX. B OTHOLIEHWW NepeMeHHbIX BaXKHbl ABa MOMEHTa:

ey NEepPeMeHHOI ecTb UMS (UK Ha3BaHUE);
e nepeMeHHas CCbINAeTCA Ha HEKOTOPOE 3HAYEHMUE.
B npuHumMne, 3Ha4YeHUe, Ha KOTOPOE CCbIIAETCSA NEPEMEHHAs, Mbl MOXEM:

* npo4ynTaThb,
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. N3MEHUTL.

/1 B TOM, 1 B APYrOM C/ly4ae Mbl UCMONb3YEM, B KOHTEKCTE KOMaHAbI, UMs nepe-
MeHHOI. MocKonbKy B Python Tvn nepemMeHHO SIBHO He yKa3biBaeTcs (OH onpe-
LenseTca Mo 3Ha4YeHMH0, Ha KOTOPOE CChITaeTCs MePEMEHHAs), TO NpefBapuTeb-
HO 06bABNATHL NEePeMeHHbIe He HYXXHO. MpocTo Npu NepBoOM MCMOMb30BaHUN Me-
PEMEHHOI1 eli cpa3y NpMCBanNBaeTCA 3HAYEHME.,

L Hasametky

O6bIYHO, KOrAa O6BLACHAIOT Ha3HayYeHe MepeMeHHbIX, CPaBHMBAOT UX, Hanpumep, ¢
KOP3WHOWM Wn 6aHKOBCKOW SAYeiikoi. 3HavyeHue nepemMeHHOW npwu Takol aHanorum -
3TO TO, UTO HAXOAUTCA B KOp3uHe/ayelike. MNoka Y4To Mbl MOXeEM AyMaTb O NepeMeHHOol’
MMeHHo Tak. Tem He MeHee, B Python fena ¢ nepemMeHHbIMU 06CTOAT HECKO/IbKO NMHAYe.
TexHU4Yeckn nepemMeHHas CoAepXuT agpec B 06/1aCTU NaMATH, TAe XpaHNTCS 3HavYeHue,
OTOX/eCTB/IieMOe CO 3Ha4YeHNEM nepemMeHHoOn. Tem He MeHee OYeHb YacTo (B MPOCTbIX
cnyyvanx) BHeLHN adodekT Takol, Kak ecniv 6bl MepeMeHHas peasibHO cofepxana cBoe
3HaveHne - Kak Kop3nHa unym 6aHKkoBcKasi fyelika. MNoka 4To MexaHn3m XpaHeHus 3Ha-
YeHWUI NepeMeHHbIX He BakeH. HeMHOro nosxe, Korga AaHHblli BONPOC CTaHeT akTyaslb-
HbIM, Mbl paccTaBum BCe TOYKU Hag "T.

[Nns Hauyana Mbl pacCMOTPUM HeGOMbLUY nporpamMy. B Hell, KpOMe HECKO/b-
KUX MPOCTbIX KOMaHA, 6yAyT UCN0Nb30BaHbl KOMMEHTapun. KoMMeHTapuii - 310
TEKCT, NpefHa3HaueHHbI A8 nporpammucta. IHTepnpeTaTopoM KOMMEHTapuii
urHopupyeTcs. [ANns co3gaHus KOMMEHTapUs UCMONb3YHOT CMMBON #. Bce, uTo
HaxoAMTCSA cripaBa OT CUMBO/A #, ABNIAETCA KOMMEHTapUeM.

Mpumep NpoCcTON NporpamMmmbl
BapaHOB -B CTOVIHO, X0M10ANNbHUK - B IOM.

n3k/¢p ""KaBkasckas nneHHMLA"

B nporpammMe, KOTOPYH Mbl PaCCMOTPUM fasiee, peannsyeTcs cnefyouunii anro-
puUTM:

* BbIBOANTCA TEKCTOBOE MPUBETCTBUE C I'IpOCb60[7I K Mo/ib30BaTe/Il0 YKa-
3aTb UMHA;

e [ocneToro, Kak nosib3oBatesib BBOAUT UMA, OHO CHYNTbIBAETCA N 3aMUChI-
BaeTCA B NEPEMEHHYIO;

* MpOorpaMmoii BbIBOAUTCSH €LLe OAHO CO0OLLIeHMe, a TEKCT co06LLeHNs CO-
LEPXUT UMS, KOTOPOE Ha NPpeablAyLLEM Liare BBE NONb30BATENb.

[ns BbiBOAa COO6LLEHNI B KOHCOMbHOE OKHO MCNOMb3yeTcs PyHKumna print (),
a N CYMTbIBAHWNA BBEAEHHOIO NOMb30BaTeIeM TekcTa (MMA NoNb30oBaTens) uc-
nonb3yem yHKuMiO input (). Takke B nporpaMme ectb KOMMeHTapuu. Mon-
Hbll KOA NpOrpaMMbl NpUBeAEH B McTUHre 1.1,

e)K_
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JvctvHr 1.1. TMporpavivia.C BBOOOM Y B BOOPM JpHHBL IX

# BbiBogMTCSA coobuieHue

print ("AasainTe no3Hakomumcal!")

# CumTbiBaeM BBeJeHHOe NONb30BaTe/eM 3Ha4YeHMue.
# PesynbTaT 3anucbiBaeTcd B MepeMEeHHY nawe
name=input("Kak Bac 30ByT? ")

# BbiBOAMTCA HOBOe coob6leHue

print("Aobpbli feHb,",name+"1"

lMocKonbKy 3TO MepBas Hawa "oduumanbHas™ nporpaMmma, ucciegyem Bonpoc
0 TOM, KaK oHa 6ygeT BbIMONHATLCA B cpefe PyScripter n IDLE (Ha npakTuke
MeXAY MPOLEeccCOM BbIMOMIHEHMA NPOrpaMMbl B 3TUX Cpefax UMEeKTCA HEeKOTO-
pble oTnnuma). Ha puc. 1.1 nokaszaHo OKHO cpefbl PyScripter ¢ nporpaMmmHbIM
KoZloM (Mepef 3anycKoM MporpaMmbl Ha BbIMOJIHEHME).

Puc. 1.1. OkHo cpeabl PyScripter nepef Hayas10M BbINOJIHEHUS NPOrpaMmMbI

B npouecce BbIMONHEHWNA NPOrpaMMHOI0 Koja CHavana B OKHe UHTeprpeTaTopa
noABAsSeTCA Nepsoe coobLleHne, a 3aTeM OTKPbIBaeTCA OKHO ¢ nonem Beoga. Me-
pes nonem BBOAa 0TOGpaXKaeTcs TeKCT Kak Bac 30ByT?, & B M0/e BBOAA Mbl
yKasblBaem UMs nonb3osatens (puc. 1.2).

<a
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Puc. 1.2. Bnpouecce BbINOSIHEHMA NporpaMmmbl B cpene PyScripter nosasnsaetcs
OKHO C noJsieM BBOAA

Mocne wenykaHa kHonke OK B OKHe BBOZA, NMOIy4yaeMm pe3ynbTaT, Kak Ha puc. 1.3.

Puc. 1.3. Pe3ynbTtart BbINO/IHEHNA NpOrpaMmmMbl B cpese PyScripter
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Takum 06pas3om, npu paboTe co cpefoit PyScripter BBOA BbINOMHAETCA B OTAE/b-
HOe OKHO, KOTOpOe OoToGpaxaeTcs aBTOMaTU4eCKU. HecKo/lbKo MHaye 06CTO-
AT fena npu ucnonb3osaHum cpegbl IDLE. Ha puc. 1.4 nokasaHO OKHO cpefbl C
NMPorpaMMHbIM KOLOM MNepej HayasoM BbIMOJIHEHUSA NPOrpaMmbl.

Puc. 1.4. OkHo cpeapbl! IDLE nepepg HayaslomM BbINOJSIHEHUA NporpamMmbl

Mocne 3anycka NporpamMmbl Ha BbIMOJIHEHME B OKHE MHTepnpeTaTopa NOsSIBNAET-
Cs NepBOe CO06LEHNE W, B HOBOW CTPOKe, (hpa3a Kak Bac 30ByT?, MOCNE KO-
TOPOIt NONb30BaTENIEM BbIMOMHAETCA BBOA TEKCTA, KaK 3TO MOKa3aHOo Ha puc. 1.5.

Puc. 1.5. B npouecce BbINo/IHeEHNA Nporpammbl B cpege IDLE BBoA TekcTa
BbIMNOJIHAETCA B KOHCO/IbHOM OKHe

BBoj nonb3oBaTens NOATBEPXKAAeTCA HaxaTnem knasuwu <Enter>. Pe3ynbTar
BbIMOJIHEHUA NpOrpaMmMbl NpeacTasieH Ha puc. 1.6.
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Puc. 1.6. Pe3ynbTaT BbINO/HEHNA nporpammbl Bcpeae IDLE

Taknm 06pas3om, pe3ynbTaT BbINOHEHWS NpOrpamMmMbl 6yAeT creayowmm (kmp-
HbIM LUPU(TOM BbIfie/IEH BBOZ MOJb30BATENS):

Pe3ynbTaT BbINO/IHEHWS NporpaMmMbl (M3 iucTuHra 1.1)

LaBaiiTe nosHakomumcs!
Kak Bac 30ByT? Anekcei BacunbeB
Lo6pblii geHb, Anekcein Bacunbes!

W Hasawvetky

Ecnn nporpamma BbinosHsietca B cpeae IDLE, pe3ynbTar 6ygeT TOUHO TakMM, Kak noka-
3aHO Bbllle (pa3ymeeTcs, C yYeTOM TOrO, Kakoe 3HauyeHue BBeN Nnosib3osBaresnb). B cpe-
ne PyScripter BTopas cTpoka OTCyTCTBYeT. XOTA Mbl NpegnosiaraeM NUcrnosb3oBaTh cpe-
ny PyScripter, pe3ynbTar Ana Tex nporpaMm, B KOTOPbIX NO/b30BaTesleM BBOAATCA AaH-
Hble, ByaeM NpMBOAUTL B BUAe, Kak ans cpeabl IDLE.

Tenepb paccMOTpUM GoJiee eTanbHO NPOrPaMMHBINA KOZ, BbINMOSIHEHME KOTOPOTo
MPUBOANT K TAKOMY pe3ynbTaty (CM. IMCTUHT 1.1):

Bce, 4TO HauMHaeTca ¢ cMmBoOfa #, ABNAETCAH KOMMEHTApMEM N Ha pe-
3yNnbTaT BbIMO/THEHNA NPOrpaMmMbl HE BNUAET.

KomaHgoprint ("Aasaiite nosHakomumcsa!™) B OKHe MHTEpnpe-
TaTopa BbIBOAUTCA COO06LEHMe, onpedeNiseMoe apryMeHToOM (QyHKUUK
print().

B komaHge name=input ("Kak Bac 30ByT? ") BbI3bIBAETCA PYHK-
umg input () C TEKCTOBbIM apryMeHTOM, a pe3ynbTaT Bbi30Ba (hYHKLUN
3anucblBaeTca B NepeMeHHyto nawe. Kak cneAcTsue B OKHE UHTepripe-
TaTopa (OKHe C NofieM BBOAA) NOSABAAETCA TEKCT, NepefaHHblil aprymeH-
TOM PYHKUMKM input (). To 3Ha4YeHMe, KOTOPOE MOJSb30BaTe/lb BBE/N B
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OKHe MHTepnpeTatopa (None BBOAA 4MAaN0roBOro OKHa) Bo3Bpalyaetcs
KakK 3HauyeHue (pe3ynbTaTt) QyHKUUK input (). DTO U eCcTb 3HaYeHUe
nepemMeHHOI nawe.

 KomaHgoiiprint ("Lo6pbii AeHb, ", Nnawe+ ) B OKHe uHTepnpe-
TaTopa BbIBOAUTCSA eLle 0HO CO0OLLEHMe, KOTOPOE nosyyaeTca 06bvean-
HeHWeM (KOHKaTeHaumeid) TekcTa lo6pbiii A€Hb,, 3HAYEHUS NepemMeH-
HOM nalle U BOCKNMLATENbHOIO 3HAaKA.

W Ha 3ameTtky

B nocnepgHeli komaHge y yHKkuum print () gBa aprymeHTta: "[o6pbii  AeHb,™ un
nawe+"1"_ I nepBblii, 1 BTOPOW aprymMeHTbl - TeKCcToBble. OHU BbIBOASATCS B OAHOMN
CTpPOKe Apyr 3a ApYroM, npuyem Mexay HUMW aBTOMaTM4ecky no ymondaHuio gobas-
naetca npoben. Uto kacaeTcs BTOPOro aprymeHTa, To 00pMasibHO OH NpeAcTaB/ieH Kak
"cymma'" TeKCTOBOW MepemMeHHOl name (TouHee, NepeMeHHOW C TEKCTOBbIM 3HaYeHU-
eM) n Tekcta " !'". Ecnm onepaumns CNOXeHUs NpUMEHSETCS K TEKCTOBbIM 3HAYEeHUAM,
pe3ynbTaToMm AB/ISETCA TEKCT, nosyvarolmiics obbegMHeHneM COOTBETCTBYHOLNX TeK-
CTOBbIX 3HaYeHunli. O6bpaTuTe BHUMaHWe, 4To Npoben B 3TOM criydae He fo6aBnseTcs.
Utobbl He 3anyTaTtbcsa ¢ gobaBneHnem nnm He fobasneHveM npob6ena MOXHO MOb30-
BaTbCA TakMm npasBunom: pyHKumsa print () nevaraet cBoOM aprymMeHTbl Yepes npoben,
a npu o6begnHeHNN CTPOK Npoben He gobasnseTcs. Hy u, pasymeeTcs, umTartenb yxe
3aMeTu/, YTO TEKCTOBbIE 3HAYEHUS YKa3blBAlOTCA B [ABOMHbIX KaBblikaX. TO He eAnH-
CTBEHHbI cnocob BblaeneHus TekcTa B Python (MoxHO, HanpumMep, NCNO/b30BaTb 04M1-
HapHble KaBblYkM). Mbl BOCHOBHOM By/eM 3ak/toyarb TEKCTOBbIE 3HAYeHUS (NMnuTepasibl)
B ABOWHbIE KaBbIYKW.

[anee mbl 6onee nogpo6HO 06CyAMM HEKOTOPbIe 0COBEHHOCTM paboThl ¢ nepe-
MeHHbIMU B Python.

Obcyxpnaem nepemMeHHble

BbIBalOT Takue ciyyan, Korja Hemioxo 1 coBpaTh,
13 K/ ""VIpoHwms cyabObl MK ¢ Nerkum napom**

Mbl y)Ke umenun geno ¢ nepemeHHbIMnU. HO 3TO 6bI10 cKopee "wano4yHoe" 3Ha-
KOMCTBO. 3feCb Mbl YJe/IMM MepeMeHHbIM HeMHOro 6o/ble BHUMaHuUA. Hago
CKasaTb, OHM TOro 3acnyxusatT. Tem 6osee uto B Python nepemeHHble focTa-
TOYHO CNeUnPUYHBI.

B nepBylo oyepefb, UTO KacaeTcA Ha3BaHWA MepeMeHHbIX: B NPUHLMMe, 3TO MO-
XeT BbITb MpakTUyeckn noboe nMa (KoMbUHauus 6yks, LUPpP U CUMBOJIOB NOA-
YyepKuBaHudA), KOTOPOE He COBMafaeT HU C OLHUM W3 KJOYeBbIX CoB Python.
Cnucok KnwueBbix cnos Python npepcrtaeneH B Tabnuue 1.1.

*
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Tabnmua 1.1. KntoueBble cnoBa Python

and del

as elif
assert else
break except
class False
continue finally
def for

from None
global nonlocal
if not
import or

in pass

is raise
lambda return

True
try
while
with
yield

Kntoyesble c/ioBa He MOryT 6bITb MO,qI/ICbI/ILI,VIpOBaHbI, M NOoNbITKa NCNONb30BaTb
NepeMEHHYHO C COOTBETCTBYHO WM UMEHEM NMPUBEAET K oLn6Ke.

Ll Hasametky

3ameTbTe, YTO B l]aHHOM C/lyyae Mbl He 060y>K,u,aeM Ha3Ha4veHue KIYeBbIX C/10B. Cnu-
COK K/o4eBbIX CNoB npueBegeH NCKAKYUTENIbHO ANA TOro, 4yTO6bI UMTaTe b 3HAs, Kak He

cnenyet HasbiBaTb NepeMeHHbIe.

MoMnMo KNtoUeBbIX €0B, B Python cylecTByeT MHOXECTBO BCTPOEHHbIX UAEH-
TUUKATOPOB - TaKUX, HANPUMeEP, KaK Ha3BaHUA BCTPOEHHbIX YHKL WA (CMNCOK
BCTPOEHHbIX UAEHTU(PNKATOPOB NpuBeseH B Tabnuue 1.2).

Tabnmua 1.2. BcTpoeHHble ngeHTngukaropbl Python

ArithmeticError
AssertionError
AttributeError
BaseException
BlockinglOError
BrokenPipeError
BufferError
BytesWarning
ChildProcessError
ConnectionAbortedError
ConnectionError
ConnectionRefusedError
ConnectionResetError
Deprecationwarning
EOFError

Ellipsis

_I

SyntaxError
Syntaxwarning
SystemError
SystemEXit
TabError
TimeoutError

True

TypeError
UnboundLocalError
UnicodeDecodeError
UnicodeEncodeError
UnicodeError
UnicodeTranslateError
UnicodeWarning
UserWarning
ValueError

float
format
frozenset
getattr
globals
hasattr
hash

help

hex

id

input

int
isinstance
issubclass
iter

len



EnvironmentError
Exception

False
FileExistsError
FileNotFoundError
FloatingPointError
FutureWarning
GeneratorExit
IOError
ImportError
Importwarning
IndentationError
IndexError
InterruptedError
IsADirectoryError
KeyError
KeyboardIinterrupt
LookupError
MemoryError
NameError

None
NotADirectoryError
Notlmplemented

NotlmplementedError

OSError
OverflowError

PendingDeprecationWarning

PermissionError

ProcessLookupError
ReferenceError
Resourcewarning
RuntimeError
Runtimewarning

Stoplteration

W Ha3ameTtky
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Warning

WindowsError

ZeroDivisionError
build class
debug
doc
import
loader
name
package

abs

all

any

ascii

bin

bool

bytearray

bytes

callable

chr

classmethod

compile

complex

copyright

credits

delattr

diet

dir

divmod

enumerate

eval

exec

exit

filter

license
list
locals
map

max
memoryview
min

next
object
oct

open

ord

pow
print
property
quit
range
repr
reversed
round
set
setattr
slice

sorted
statiemethod

str
sum
super

tuple

type
vars

zip

B Tabnuue 1.2 npuBefeHbl B OCHOBHOM Ha3BaHUS BCTPOEHHbIX K1aCCOB UCK/THOYEHNIA 1
Ha3BaHWA BCTPOEHHbIX (hyHKUNA. BooblLue, y3HaTb, Kakme naeHTUNKaTopbl Ha AaHHbIR
MOMEHT 3afeicTBOBaHbl B paboTe nHTepnpeTtaropa (onpegeseHbl B nporpammMe) Mox-
HO ¢ nomMoLbio pyHKUMn d ir (). Ecnm BbI3BaTb 3Ty hyHKUUIO 63 apryMeHTOB (CKaxemM,
BOCMO/b30BaTbCcA kKOMaHgom print (dir ())), nonyuum cnucok (Habop) naeHTUdrKa-
TOPOB (MMeEH), KOTopble yXe "3aHATbI". HO B 3TOT CNNCOK He 6yAyT BXOAUTb Ha3BaHWUA
BCTPOEHHbIX (PYHKUMIA 1 APYTMX BCTPOEHHbIX MAEeHTUMMNKATOPOB. Monyuntb JOCTYN K

_I
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CMUCKY BCTPOEHHbIX NAEHTU(PMKAaTOPOB MOXHO Yepes moaysb bui lt ins. [na aToro He-
obxoanmo koMaHAon import builtins noaknoUMTbL MOAY b, a 3aTeM BbI3BaTb (DYHK-
umto dir () c aprymeHTom builtins (a1 otob6paxeHnsa cnucka BCTPOEHHbIX MAEHTU-
chmkaTopoB B 061acTu BbiBOAa Ucnonb3yem komaHay print (dir (builtins))). MNoga-
pobHee 0 NoAkMOYeHU MOoAy el paccka3biBaeTCsa B KOHLLE 3TOW rNnaBbl.

<Dop|v|aan0 Mbl MOXXeM Sa,D'EVICTBOBaTb nepemMeHHyI Cc MMeHeM, coBnagatloLlnm c
TEM UJTN NHBIM I/I,EI,EHTI/ICbI/IKaTOpOM. OAHaKo 3TO MOXET HEOXKMAAHHbIM 06pa30M
NOBNUATb Ha BbINO/IHEHUN NPOrpamMmabl. |_|O,q06HbIe CUTyaunnm CHNTAKTCA Ayp-
HbIM TOHOM B nNporpaMmmmpoBaHunun, n ux cnegyet n3beratb.

NMs nepeMeHHOl He MOXET HauMHaTbCA C UUdpPbl. Takke KpaliHe 0CTOPOXHO
crneAyeT WCMoMb30BaTh MNOJYEpPKUBaAHME B HaYane M KOHLE VMEHU NepemMeHHO
(NepemMeHHbIe C Hauya/lbHbIM MOAYEPKUBAHMEM U C IBOHBIM MOAYEPKNBAHMEM B
Havasie 1 KoHLe MMeHn 06pabaTbiBalOTCS MO CrelnanbHbIM NpaBuiam).

O TOM, YTO ANS NEPEMEHHbIX HE HYXHO IBHO 00bABNATL TUM, Mbl YXKe 3HaeM.
OfHaKo 3TO BOBCe He O3HayaeT, YTO TUNOB AaHHbLIX B Python HeT. ipyroe aeno,
YTO TaKoe NMOHATUE KaK TUM OTOXAECTBNAETCA UMEHHO C JaHHbIMU, a He ¢ nepe-
MEHHOIA.

L Ha 3ameTky

Boo6uie TN gaHHbIX BaXeH, N0 MeHbLUel Mepe, C ABYX NO3nUuii: TN AaHHbIX onpese-
NsieT 06beM NamsAaTv, BblAeNsieMbli AN XpaHeHUst 3TUX AaHHbIX, a Takke HaxoauTcs B
TECHOVi CBAA3N C TeMU onepaunusmu, KoTopble 4ONYCTUMbI C AaHHbIMW. Bo MHOrnx s3bl-
Kax NporpaMmMnpoBaHns nepemMeHHble 06bABISETCA C ykadaHuemM Tuna. Bot BaTom cry-
yae NepemMeHHyo ya06HO NpeacTaBisATb Kak KOP3UHY, Ha KOTOPO HannmcaHo HasBaHue
nepemMeHHON’, a 3HauYeHne NepemMeHHoI - TO, YTO BHYTPU KOP3UHbI. Taknx KOP3uH B NPO-
rpamme MOXeT 6bITb MHOro. Kaxaas KoOp3nHa OTOXAECTB/SAETCA C KakKOW-TO KOHKpeT-
HOW NepemMeHHO, B KaXA0l KOP3uHe Y4TO-TO "nexuT" (3HaveHne cOOTBETCTBYIOLEN ne-
peMeHHoI). Pa3mep KOp3uHbI onpeaenseTcs TUNOM NepemMeHHOl, ¢ KOTOPON Mbl 3Ty
KOpP3UHY oToxgecTBnsiem. Korga Mbl cuMTbiBaeM 3HayeHwe nepemMeHHOl, TO NpocTo
"CMOTPUM", YTO NEXUT B KOp3nHe. Korga MeHsem 3HavyeHue nepeMeHHON, TO BbIHUMa-
€M 13 KOP3UHbI TO, YTO B Hel 6b1/10, 1 NOMeLLaeM Ty4a HOBOE COAEePXMMOE.

B Python Bce HECKO/IbKO MHaye. [epemMeHHble He MMetoT Tuna. Ho TMn ecTb Yy AaHHbIX,
KOTOpble "3anoMuHaloTca" C NOMOLLBbI0 NepeMeHHbIX. M03TOMYy KOHLUEenuus 06blYHbIX
KOP3VH TepsieT CBOK aKTya/lbHOCTb. AKTYaNlbHOM CTaHOBUTCA KOHLLENUUSA KOP3UH, K KO-
TOpbIM NpYBA3aHbl BepeBOYKN. [epemMeHHas - 3TO BepeBOYKa C 6MPKOW (HasBaHue ne-
PEMEHHOI), a KOp3MHa -3TO AaHHble, Ha KOTOpble CCbINaeTcs nepeMmeHHas. To ecTb Te-
nepb Ha3BaHVe NepeMeHHOW - 3TO He Bupka Ha Kop3uHe, a bupka Ha BepeBke. Ha kop-
31Hax 6MPOK HeT. Kak 1 paHee, pasmep KOp3uHbI onpeaenseTca xapakTepom ee cogep-
XXMMOTO (TUN AaHHbIX). HO AOCTYN K KOP3MHEe Yy Hac eCTb TONbLKO Yepes3 BepeBouky. Bepe-
BOYKM BCe OQNHAKOBbIE 1 OT/INYAKOTCA /INLLb Ha3BaHMeM Ha 6upke. YTo Mbl MOXeM cae-
natb BTakol CUTyaumnn: Mbl MOXeM NOTSAHYTh 3a BEPEBOYKY M MOCMOTPETb, YTO HAXOAUT-
CS B KOP3MHe, K KOTOPOIi NpuBsA3aHa BepeBoUYKa. OTO aHaNOor CUNTbIBAHUA 3HaYeHWs ne-
peMeHHON. Takxe Mbl MOXeM NMOMEeHATb COAEPXMMOE KOP3UHbI N BOOOGLLEe OTBA3aTb



nasa 1. lMepBble nporpammbl Ha Python

OT BEPEBOYKN KOP3UHY N NPUBA3aTb BEPEBOYKY Kp,perVI KOp3uHe. 3TO aHas10r U3MeHe-
HUA 3HavYeHnsA nepemeHHoﬁ. Bonee TOro, Mbl MOXeM NMpPMBA3aTb HECKOJIbKO BepeBoYeK
KOZAHO 1 TOW xe KOp3uHe. Ha A3blke NnporpaMMmnpoBaHusa 3TO 03HAYaeT, YTO HECKOJIbKO
rnepemMeHHbIX CCbIN1IaloTCA Ha O4HO U TO XXe 3HayeHune. Vi Takoe B Python TOXe BO3MOXXHO.

B Python nepemeHHble CCbINAIOTCA Ha faHHbIe, & He COAepXKaT UX, Kak B HEKOTO-
pbIX ApYrux f3blKax nporpamMmuposaHus. Kaxgas nepemeHHas "noMHuT", B Ka-
KOM MecTe B NamATh HaXxOAUTCA HEKOTOpPOe 3HayeHue. ITO 3HAYeHWe Mbl 0TO-
XAECTB/SAEM CO 3HAYEHNEM MEPEMEHHON (XOTSA Ha CAMOM fJefie 3Ha4YeHNeM nepe-
MeHHOI ABNfeTCS afpec AYENKM NaMATL C COOTBETCTBYOW UMY faHHbIMYK). Tem
He MeHee, KOrja mbl o6paliaemcs K NepeMeHHO, TO BbINONHAETCA aBToMaTuye-
CKWiA Nepexof Mo CCbIJIKe Ha fjlaHHble, TaK YTO BHELUHe WIN03MA TaKas, KakK ecnu
6bl NepemMeHHasa peanbHO cofepXana onpejeneHHoe 3HayeHne, Kakue cneicTsms
N3 BCEro cKasaHHOro?

BO-I'IepBbIX, OMMWCaHHbLIA Bblllle MEXaHWU3M Hepeako ABNAETCA KpaeyrosibHbiM
KaMHEM B MOHMMaHWK TOro, YTo NPONCXoANT NP BbINOMHEHNW NMPOrpamMMHOro
Kofda 1, B YaCTHOCTU, Npu npucBanBaHnun 3HaYeHuli NepeMeHHbIM.

BO-BTOprX, COBEPLUEHHO O4YEBMAHO, YTO OAHA N Ta XXe nepemMeHHada Ha pa3HbIX
dTanax BbIMOJIHEHNA NporpaMmMbl MOXXET CCbiNnaTbCA HE MPOCTO Ha pa3Hble 3Ha-
YeHNA, HO Ha 3HaYeHNA pa3HblIX TUNOB (Hanpmmep, CHa4ana CCblylaTbCA Ha TEKCT,
a 3aTeM Ha l-Il/ICI'IO).

B-TpeTbux, XOTH HEMNOCPEACTBEHHO Y MEpPEMEHHbIX TUMa HeT, Mbl MOXeM Mno-
NY4YnUTb JOCTYN Yepe3 NepeMeHHYH K 3HaYeHWUI0, Ha KOTOPOe OHa cCblnaeTcs, u
y3HaTb ero Tmn. OcTasoch NULWb BbIACHUTL, KaKWe TUMbl AaHHbIX BOOOLLE BO3-
MOXHbI B Python.

W Ha3ameTtky

Lns onpeaeneHust Tuna 3HayeHusl, Ha KOTOPOE CCbIIaeTCs NnepemMeHHasi, MOXHO WC-
nonb3oBatb PyHKUMIO type (). MepemeHHasi ykasbliBaeTCst apryMeHTOM (PyHKLMN.

Haw onbIT paboTbl C NEPEMEHHBLIMU MOKA YTO OrpaHM4YMBaeTCa TEKCTOBLIMU U
YMCNOBLIMMW 3HaYeHMAMK (Mpumep BO BCTynneHun). Tak BOT, TEKCTOBbIE 3HAYeE-
HUA OTHOCATCA K TUMY, KOTOPbI Ha3biBaeTca Str. UnWCcnoBble 3HAYEHWNA OTHO-
cATcAa KTuny int (ecnu ato uenble yucna) unu Kk tuny float (ecnu ato gencTeu-
Te/lbHble Yncna B hopMaTe 3Ha4YeHUS € NNaBalLell TOUKo). MPUATHOW HEOXN-
LAHHOCTbIO AN1A NobuTeneli matemaTU4eckKmMx pacyeTos 6yaert 1o, 4To B Python
€CTb BCTPOEHHAA nofjepXka Ans KOMMAEKCHbIX yncen. Ona aTux uenei uc-
NoNb3yTCA 3Ha4YeHUs Tuna complex. HekoTopble NpyMepbl HECNOXHbIX YKC-
NOBbIX PACYETOB NPUBeAEHbI fanee B 3TON rnase.
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3Ha4yeHUs IOTMYECKOro TUMa MOTyT MPUHUMATh ABa 3HauYeHUs (MCTUHA WK
No>Kb). B Python nornuecknii Tun o6o3HavaeTcs kak bool. C nornyeckumm Bbl-
PaXXEHUSAMN Mbl MO3HAKOMUMCS, KOr4a NPUCTYNUM K U3YYEHUIO YCNOBHbIX WH-
CTPYKUUA U MHCTPYKLUA LuKna.

HeckonbKo no3)e Mbl NO3HAaKOMUMCS CO CNCKaMU, KOTOPbIe UTpaKT posib Mac-
cuBoB B Python. Cnuckn oTHocATca K Tuny list. Ewe B Python ecTb MHO>Ke-
CcTBa (0 HUX Mbl TOXe NOrOBOPUM, HO He B 3TOI rnaee). MHOXecTBa OTHOCATCA
KTuny set. CyLlecTBYIOT ¥ Apyrue TUnbl AaHHbIX, KOTOPblE Mbl ByAeM n3yyaTb
NOCTeNeHHO, N0 Mepe HaLlero n3yyeHus a3oika Python.

Q Ha 3ameTky

B nepByto oyepenb MMeNTCA B BUAY Takuve "pasHOBUAHOCTU" fAaHHbIX, KaKk KOPTexu
(tvn tuple) n cnosapu (Tun diet). A euwe B Python ecTb cnepytowme Tunbl: bytes
(HensmeHseman nocnepoBaTesibHOCTL 6aiToB), bytearray (u3meHsemasa nocnepno-
BaTeNbHOCTb 6alitoB), frozenset (HemsmeHsemoe MHOXecTBO), function (dyHk-
ums), module (mogynb), type (knacc). EcTb Takxe Tunbl AN cneuyanbHbIX 3Ha4YeHWn
ellipsis (gna anemeHTa ENLipsis) nNoneType (o115 3HayeHns None) .

Kak oTMeuanoch Bbllle, OT TWMa AaHHbIX 3aBUCUT TO, KaKue onepaLuy MoryT ¢
3TVMM JaHHBIMU BbIMOMHATLCSA. MaHMNYNUPOBATh C faHHBIMU MOXEM UJTN C MO-
MOLb0 DYHKLMIA, unu onepatopoB. Kakue onepatopsl, KOrAa n Kak UCNo/b3y-
toTcs B Python, Mbl 06cyauM B cnefytollem pasgene.

L  Ha3sameTky

B 3aBeplUeHve 3TOro pasgenia 0TMeTUM, UTo B Python nepemeHHble MOXHO HE TOSIbKO
co34aBath, HO U yAansTe. N5 yaaneHus nepeMeHHoR ncnonbayeTcst MHCTpykuus del,
rocsie KOTOpOA, Yepes Npobes, yKasbIBaeTCca UMs yaansiemoii nepemeHHoi. Ecnm yaa-
NSIEMbIX MNEPeMEHHbIX HECKOJIbKO, OHU Pa3aensatoTcs 3ansiToil.

OCHOBHble onepaTopbl

BOT 4TO KpecT >XWBOTBOPALWUNIA genaeT!
n3 k/¢ "'ViBaH BacunbeBny MeHseT npo-
theccuto™

OO6bIYHO BbILENAIT YeTblpe rpynmnbl ONepaTopos:
* apugmeTnyeckue;

*  NOGUTOBbLIE;
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s 0MNepaTopbl CPaBHEHUS;
*  JIOTMYecKMe onepaTopsl.

ApnhmeTHYECKME OnepaTopbl NpejHa3HauYeHbl B MePBYIO 04epesb 415 BbINO/He-
HUSA apuPMeTUYECKNX BbluMcneHnid. B Tabnuue 1.3 nepeymcneHbl U KpaTKo Onu-
CaHbl OCHOBHble apudMeTUYeCKne onepatopbl a3bika Python.

Cpa3sy cnegyeT OTMeTUTb, YTO AeicTBMe apupMeTUYECKNX ONepaTopos focTa-
TOYHO TOYHO COOTBETCTBYET "MaTeMaTMyeckoli npupoge” aTux onepaTopos. Mpw
3TOM Mbl MpejnonaraemM, YTo peyb NAeT 0 YUCI0BbIX pacyeTax.

Tabnuua 1.3. ApudmeTryeckmne oneparTopbl

Onepartop OnucaHve
+ Oneparop cnoXxeHus. BolumcnseTca cymMMa ABYX Yncen
- OnepaTop BblYMTaHUA. BblumcnseTcs Pa3HOCTb ABYX YUCES

OnepaTop YMHOXXEHUA. Bobluncngaerca nponsseeneHne Asyx 4um-

cen
/ OnepaTop JeneHus. BoluncnseTca oTHOWeEHWeE asyxducen
/1 OnepaTop LeNOYNCNEHHOrO fJefieHna. Bobluncnsetca uenas

4acCTb OT AE€NEHNA OQHOI0 YNCna Ha apyroe

% OnepaTop BblYMNCEHNA OCTaTKa OT LENOYUC/IEHHOTO AENEHNA.
Bbluncnsaercsa ocTaToK OT AefleHUst O4HOr0 Ymcsa Ha apyroe

OnepaTtop BO3BeJEHUS B CTeMNeHb. Pe3ynbTaToM sSIBASETCSA YmMC-
N0, NoNyyatoLLieecs BO3BEAEHVEM NEPBOr0 OrnepaHAa B CTEMEHb,
onpefensiemMyto BTOpPbIM OMepaHioM

Q Ha 3ameTky

HekoTopble M3 NepeyncrieHHbIX Bbille OMepaTtopoB MOryT NPUMEHATLCA He TOJIbKO K
3HaYeHUSAM YMCNOBbIX TUMOB, HO U, HaNpUMep, TEKCTY UK CNCKaM. 3TN TeMbl Mbl NMOKa
He 3aTparmBaem 1 o6CyaMM MX nolxe. HanoMHWM TOMLKO, YTO €C/IM K OHOM TeKCTo-
BOli CTPOKe NpnbasBunTb APYryo TEKCTOBYHO CTPOKY (C MOMOLLbIO onepaTtopa +), To B UTO-
re npousongeT KoHkaTeHauns (06beAnHeHWe) CTPOK: pesynbTatoM OyaeT TekcToBas
CTpOKa, nonyvawLlasica o6begnHeHeM "cyMMUpyeMbIx™ CTPOK. Hanpumep, B pesysb-
Tate BbINOMHEHUA KOMaHAbl tXt="H3biK ”+"Python" nepemeHHan txt 6yaeT cCbl-
naTbCs Ha TEKCTOBOE 3HaydeHue ""A3blk Python '

Ecnn Mbl NONbITaeMCS YMHOXUTb TEKCTOBOE 3Ha4YeHMe Ha Lies10e YMCo (Mn Lesnoe Yuc-
710 Ha TEKCT), TO MOIY4MM TEKCTOBYIO CTPOKY, Nosny4yarulyroca NnoBTOpPeEHNEM (V1 KOHKaTe-
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Hauwmeli) NCXOAHOM CTPOKM (KOMMYECTBO MOBTOPEHUI OnNpeaesiieTcs Lenovnc/ieHHbIM
ornepaHAoM B MHCTPYKLUMM YMHOXEHUS1 TEKCTa 1 uncna). Hanpumep, B pesynbTare Bbl-
nosiHeHNs KomaHabl txt=""Python ''*3 nepemeHHas txt 6yaeT cCblNaTbCA Ha TEKCT
"Python Python Python ", KOTOpbI/ nony4aeTcs TPOekpaTHbIM MOBTOPEHUEM WU
KOHKaTeHauuen ncxogHoro Tekcta "Python

anIMep nporpaMmMHOro Koga Anda BblNO/THEHUA HEC/T0XKHbIX apI/ICpMeTVI'-IECKVIX
BbIUMCNEHWUA npuBegeH B TUCTUHIe 1.2.

NncTtumur 1.2. ApudomeTnyeckme onepatopbl

a=(5+2)**2-3*2 # PesynbTtaTt 43

b=6-5/2 # PesynbTtaTt 3.5
¢=10//4+10%3 # PesynbTtatr 3

# Pe3ynbTaTbl BbIYUCNEHWIA BLIBOAMM Ha 3KpaH
print("Pe3ynbTaTbl BblYMCNEHUNA:")
print(a,b,c)

Pe3ynbTart BbIMOMHEHNA 3TOr0 NPOrpamMMHOro Kofa NpeficTaBneH HUXe:

Pe3ynbTar BbINOMHEHWS MPOrpamMmmbl (M3 NNCTUHrA 1.2)

PesynbTarthl BblYNCNEHNI:
43 3.5 3

Q Hasametky

BO3MOXHO, HEKOTOPbIX MOSICHEHWI NOTPe6yeT NpoLesypa BbIYMC/IEHUS 3HAUEHUS! Bbl-
paxeHus 10//4+10%3. Tak, 3HaueHnem BbipaxeHusi 10//4 asnsetcsa uenas vyactb OT
nenexnvs 10 Ha 4 - aTo uncno 2. 3HauveHune BbipaxeHns KOYB - aTo umcno 1 (octaTok oT
aenenus 10 va 3). B pesynbTare nonyuaem cymmy 2 v 1 - 10 ectb uncno 3.

A3blk Python nossonseT co3faBaTb OYeHb 3/MeraHTHbIE MPOrpaMMHbie KOAbl.
34ecb Mbl BOCMOMAb3yeMCA BO3MOXHOCTbIO, YTOObI MPOUNIIOCTPUPOBATL AaH-
HOe yTBepXAeHue. PacCMOTpPeHHbIVi Bbille NPOrpaMMHbliA KO4 Mbl nepenu-
LUEM HEMHOrO MHaye. B yacTHocTh, Bocnonb3yemcs hyHkumeid eval (), KoTo-
pas Mo3BOASeT BbIYMC/IATL BblpaXKeHUd, 3afiaHHbIe B TEKCTOBOM (hopmare. Ha-
npuMep, eCNN HeKOTOpOe anrebpanyeckoe BbipaXeHue, 3annMcaHHoOe B COOTBET-
CTBMMW C NpaBuaamu CUHTaKcuca a3blka Python, 3aknounTb B 4BONHbIE KaBbly-
KW, TO MOAYYUTCA TeKCT. ECNn 3TOT TEKCT Tenepb yKasaTb apryMeHTOM (DYHK-
umm print (), To Ha 3KpaHe MOABUTCS COOTBETCTBYIOLLEE anrebpanyeckoe Bbl-
paxeHue. Ecnu e TekcT (c anrebpanyeckum BblpaxeHMeM) nepefatb apryMeH-
TOM PyHKUMKM eval (), TO COOTBETCTBYIOLLEE anrebpanyeckoe BbipaxxeHune 6y-
LeT BbluncneHo. O6paTumMcs K AMCTUHTY 1.3,

a
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NnctuHr 1.3. Ncnonb3oBaHne dyHkumm aval ()

a="(5+2)**2-3*2" # TeKCTOBOE 3Ha4YeHue

b="6-5/2"

# TekcToBOe 3HavyeHune

c="10//4+10%3" # TekcTOBOE 3HaueHue

# Pe3ynbTaTbl BbIYMCNEHWUI BbIBOAMM Ha 3KpaH.
# Onsa "BblUMCEHNA" TEKCTOBBIX BbIPaXEHWIA

# ucnonb3yem yHkumio eval()
print("Pe3ynbTaTbiBblUMCAEHUI:")

print(a+" =",eval(a))
print (b+" =" ,eval(b))
print(c+" =" eval(c))

B pe3ynbTaTe BbIMOMHEHWS 3TOF0 NPOrpPaMMHOr0 Koja nosyyaem chefytoLee:

Pe3ynbTaT BbINOMHEHNUS NPOrpamMmmbl (M3 IMCTUHra 1.3)

PesynbTaTthl BblYNCNEHUN:
(5+2)**2-3*2 = 43

6-5/2

=3.5

10//4+10%3 = 3

L

Ha 3ameTky

Pe3ynbTaTbl BbIYMC/IEHNA NOACHUM Ha NpUMepe MaHUNyNAuni ¢ nepeMeHHON a, KoTo-
poli B KayecTBe 3HayeHWs nNpucBavmBaeTcs BblpaxeHue " (5+2) **2-3*2"_ 3TO TeKCT.
Ecnu 6b1 Mbl He NICNONb30Ba/IN ABOMHbIE KaBblYkK, 6b110 6bl 06bIYHOE apumeTUyeckoe
BblpaxeHue. [1BOlViHble KaBbl4KN apudMeTUYecKoe BblpaXeHue npeBpalatoT B TEKCT.
MoaToMy nepemeHHas a CCblNlaeTca Ha TEKCTOBOe 3HadeHue. Ecnv Mbl nepegaem ne-
pPEMEHHYI0 a apryMmeHToM yHKUMM print O , TO Ha aKpaHe NOSABUTCA TEKCTOBOE CO-
AepXUMoe, Ha KOTOpPOe CCbI/lIaeTcsA NepeMeHHas - Kak 1 AO/MKHO ObITb. Ecnm Mbl yka-
3blBaeM nepemeHHyto a aprymeHTom doyHkumm eval (), TO BbINONHAETCA MNOMbITKA Bbl-
YNCUTb BbIpaXeHne, KOTopoe npeAcTaBfeHO TEKCTOM, Ha KOTOpbI cCblnaetcsa ne-
pemeHHas a. dyHkuus eval () goctaTouyHo "yMHas”. ECnvm ee aprymMeHT - OObIYHbIA
TeKcT (Habop cnoB), TO pe3ynbTaToOM ByAeT 3TOT Xe TeKCT. Ecnun, Kak B HaleMm cny4vae,
B TeKCTe"cnpaTaHoO" apndmeTnyeckoe BblpakeHUe - 6yaeT BbIYMC/IEHO 3Ha4YeHne 3To-
ro BbIpax&Hnsa. BoobLie, 4TObbl NOHATb, KakoB OyAeT pe3y/ibTaT BbINOHEHUSA (yHK-
umm eval (), Hy>XHO NpeAcTaBUTb, YTO BbIMOMHAETCA KOMaHAa, npeacTtaB/ieHHas Tek-
CTOM B aprymeHTe dyHKuun. Ecnm 3agymaTbCs, TO N1€rKO MOHATb, YTO 3TO NpOCToe 06-
CTOATENIbCTBO OTKPbIBAET nepes HaMu rpaHAMo3Hble nepcnekTBbl. Hanpumep, ecnm
Mbl rocsiefoBaTes/ibHO BbINOSIHAM KOMaHAbl X=3, y=7 1 z="x+y", a 3aremM KomaHAy
print(z+" =", eval (2)), To nony4ynm Bo6/1acTn BbiBOAa coobLeHne X+y = 10.To-
yeMmy Tak? Becb CeKkpeT, O4eBMAHO, KPOeTCs B TOM, Kak o6pabaTbiBaeTcs 3HayYeHue ne-
pemeHHol z coyHkumsamm print () neval (). B nepBom criyyae HAYEro 0CO6eHHOro He
NPOUCXoANT - TEKCT ""X+y'" obpabaTbiBaeTcsA Kak TeKCT. Bo BTOpoM criyyae pesysibTa-
TOM 6yAeT 3HauYeHne BbIpaXeHUs xX+y, "CcnpATaHHOro" B ABONHbIX KaBblvkax. [MOCKOMb-
KY 4,0 3TOr0 NepeMeHHble X N Y NOYYUIN YAC/IOBbIE 3HAYEHUSA, NOJSTyHaeM CyMMY ABYX
YNCOBbIX 3HAYEHUIA.
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MobuToBble (NN ABOUYHbLIE) ONEPaTopbl OYEHb G/IN3KN K apUMETUYECKUM B
TOM OTHOLUEHWUW, YTO TOXe MpefHa3HayeHbl gnd paboTbl C YNCNOBLIMU 3HaYe-
HUAMU. TONbKO B Cnyyvae NOOGMTOBbLIX ONEPaTOPOB BbIYUCAEHUS BbIMOAHATCA
Ha ypOBHe ABOMYHOI0 Kofa uncna. Ans sheKTUBHOro NCNosib30BaHNA NO6UTO-
BbIX OMepaTopoB He06X04MMO HENOXO0 pa3bupaTbCa B 4BOUMYHOM NpeacTaBie-
HUW yucen. NpuBefeHHan fanee Bpe3Ka nNpejHa3HaveHa ANns Tex yutatenei, KTo
C 3TOVi TEMOI 3HAKOM HEe OYEHb XOPOLLO.

Q Hasawmetky
B ABOMYHOM KOAe 4nCo NpeacTaBnsieTcsa B BUAE NocnefoBaTeNbHOCTY Hyneli n egn-

HWL. CTapwuini 6BUT NCNob3yeTcs A1 onpeeneHnsa 3Haka umcna: Hoslb COOTBETCTBYET
NMoOJIOXNTENIbHOMY 4/ACy, a eAnHnLLa COOTBETCTBYET OTpulaTe/IbHOMY HAC/Ty .

B 06bIYHOW XWU3HU 415 3aMUCK YNCEN Mbl UCMONb3YeM AecaTb ungp: 0,1,2, n Tak
Janee, 10 9 BK/IIOUNTENLHO. C NOMOLLbIO 3TUX AecATr Ludp Mbl MOXEM 3anNuncaThb
no6oe uncno. octuraetcs 3To 61arofaps nNo3MLUMOHHOMY MpPeCTaBNEHNIO Yn-
CEeJl: YUCNO 3annChiBAETCS B BUAE MOC/EL0BATENILHOCTM Lngp. BaxHoe 3HaueHne
MMEeT TO, Ha KaKoli No3nLuM Kakas uugpa Haxogutcs. JonycTuMm, Mo3uLUOHHOE
npegcTaBfeHNe YucnauMeeTBMganar ... alac(4epToykacBepxy03HauaeT,uTo
peyb MAET 0 MO3ULMOHHOM NpPeACcTaBAEHNN YMCNa), TAE YACNOBbIE MapaMeTphbl a 0

,av .. an MOTYT NPUHNMATb 3HAYEHUA o1 0 go 9 BknounTenbHo. Kak onpenennTb
3HayeHMe Takoro ymucna? [ocrtaTtoyHo npocCTO. Mo onpegeneHno MMeetT MectTo

COOTHOLWEHNe Om™n-i — = a0e«10° + ar+101+ a2+102+ — I-On+*10n
TOYHO TaKyl >Xe CXemy Mbl MOXEM MCNONb3oBaTb AAs TOro, 4ToObl 3amnu-

CblBaTb YMC/la C MOMOLWbID BCEro ABYX LUMpP - uuepsl 0 u uudpsl 1 Ta-
Koe NpeACTaBfieHWe Ha3biBaeTCs [ABOWYHbIM KOAOM. [lpeAcTaBUM, 4TO He-

KOTOpOe 4YuCno B MO3MLMOHHOM npeAcTaBfeHun umeet Bug bnbn-r ... brb0
, HO TONbKO Tenepb napameTpsbl b0, bl .., bl mMoryt npuHumatbs NuWb ABa
3HaueHus: 0 mnm 1 Yemy paBHsieTcs umcno bnbn_!..b"0o? OTBeT Takoii:

bnbn-x ...brb0= b0*2° + XMW1+ H M2+ - + b m"

OCHOBHble apudpmMeTUYeCcKMe onepauun Npyu ABOMYHOM MPeACTaBNEHUN YUCEN
BbIMOJTHAKTCS TaK XE JIErKo, Kak B MPMBLIYHOM HaM AeCcATUUYHOM MpejcTaBe-
HUU. TONIbKO HEMHOTO BUAOWN3MEHSAOTCS OCHOBHbIE NpaBuia. Hanpumep, MMetoT

(1B
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MEeCTO Takume cooTHoweHua: 0+0=0,1+0=1,0+1=1,1 +1=10, n Tak ganee. Y MHoO-
>XeHMWe yncna Ha Ba CBOAMTCA K LONUCbIBAHWUIO B MO3ULMOHHOM NpeAcTaBieHnn
3TOro ynucna B KoHUe Hynda. [lefieHne Ha 4Ba YETHOrO YMC/a 03HayaeT "3a4epKu-
BaHMe" HyNs B NPaBOil KpaliHeil No3nuMy B ABOUYHOM KOAe (HEYETHbIE Yncnia Ha
[iBa 6e3 ocTaTKa He fendarcs).

TakumMm o6pasom, N0b60e YNCN0 Mbl MOXEM 3amnucaTb Kak NocnefoBaTelbHOCTb
HyNel 1 eANHUL, U BbIMOMHATL C 3TUMM YUCIaMUK BCe Te onepaunu, KOTOPbIE Mbl
NPUBbLIKAN BbINOMHATbL C YMC/iaMX B AeCATUYHOM (opmaTte. HO oAuH BOMpocC
0CTaeTCs OTKPbLITbIM: KaK 3anucbiBaTb oTpuLaTtesibHble yncna? OnaTtb e, ecnu
Mbl MULLIEM YMCNIO Ha Bymare, Mbl MPOCTO JOMNMUCLIBAEM Nepes HUM 3HaK "MUHYC".
B npuHLUKMne 3TO XXe Mbl MOXEM Cenatb U B Cy4vae, ec/ivi YACN0 NpescTaB/ieHo
[BOMYHBIM KOJOM. HO npo6nema B TOM, YTO INCT Bymarun - He KoMMbioTep. A4
KOMMblOTEPA HY>XEH ApYroi nogxog. O6bIYHO NCNOb3YT NPUHLMM KOAUPOBA-
HUSA OTpMLUaTebHbIX YNCEN, KOTOPbIA Ha3biBaeTCcs "fONOMHEHME Jo0 Hyna". YTo-
6bl NOHATb €ro OCHOBHYO NAEHK, pACCMOTPUM BCNOMOTaTe/bHbIA NpuMep.

JlonycTuM, ecTb HEKOTOPOE MOJTIOXMUTENbHOE (3TO BaXHO!) UMcno, KOTopoe 060-

3HauuMm yepes X (MKC). A UTO Takoe yucno —x (MUHYC uKc)? OTBeT MOXeT
ObITb TaKMM: 3TO TaKOe YMCo, KoTopoe Byayyuun npnbaBneHo K UCXO4HOMY, aacTt
B pe3ynbTaTe HOMb. TO eCTb (hpaKTMUecku No OnpefeneHuto JO/MHKHO ObiTh Tak:

X + (—&) = 0. OT aTOro MomeHTa 1 6yfem OTTanknBaTbCs.

EcTb Takas onepauus, Kak no6utosas UHBepcus (B Python aToii uenu cnyxuT
onepaTop -). Mo6nuToBas MHBEPCUSA COCTOWUT B TOM, YTO B ABOMYHOM MNpeACTaB-
NEeHUW YKCNa BCE HYIM 3aMEHAKOTCA Ha eAWHULbI, a BCE efUHULbI 3aMEHAOTCS

Ha HYyNn. Ecnu Y HaC €CTb HEKOTOPOE NO/I0OXKNTENBHOE YNC/10 X, TO 4Mcno ~x no-
ny4daetTca U3 yucna x 3aMeHOiA Hyne|7| n eguHny Ha CBOM aHTUNOAbI. CI'IpOCl/IM

cebs: a uTo 6y,qu, €C/In Mbl BblYMCNUM CYyMMY yucen X wu ~X? HecnoxHo co-
O6pa3l/ITb, 4YTO B pe3ynbTate NnonyvynuTca 4ncno, ABoONYHOe npeacrtaBieHNne KOTo-

poOro COCTOUT U3 eanHuL,. [eAcTBUTENbHO, HA TOW MO3ULMK, TAe Y Yncna X Ha-
xoamutea 0, y uncna ~x Haxogutcs 1 Tam, rge y umcna X Haxogutes 1,y uncna

~X Haxoautca 0. A mMbl yXe 3HaeM, 4to 0+1=1+0=1. To ecTb nosiyyaem Takoe:

X+ (~x) = 111... 11

n eAuHNL,

A Tenepb K NONy4YeHHOMY pesynbTaTy npubasum yucno 1 ("B murpy BcTynaet”
npasuno 1+1=10).
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*+ (-*)+1=1M1 ..11+ 1= 1000 ...00 TT
Monyuutcs cnefytowee: T o e V- —1I-* /| BOT Te-

N egnHuL, n Hyne
nepb Mbl BCMNOMWHAEM, YTO peyb MAET He MPOCTO O BbIYUCMEHUAX, & O BblYUC-
NEHUAX Ha KoMMbloTepe. A B KOMMbIOTepe 415 3anoMuHaHua uvucen (B LBO-
WYHOM KOJe) Bblfensercd PUKCMPOBAHHOE KOMIMYEeCTBO GUTOB - TO eCTb (PUK-
CUPOBAHHOE KONMMYEeCTBO MO3MLUMiA (MM paspafoB) Ansa 3anucu uucna. Ecnm
418 3anMcy ymncia HyXHo 60nblie paspafoB, YeM 3TO OTBEAEHO B KOMMbOTe-

pe, cTaplue paspsabl 6yayT NOTepsiHbl - OHKU MONPOCTY UrHOpUpYloTCs. Tenepb
MpeacTaBuMM, UTO A5 3anUCU YMCeN UCMOb3yeTca ~pa3psagoB. Torga Mbl CMO-

XKEM 3anmMcaTtb YWCNO X, YMCNO0 ~X, He ByaeT npobnem ¢ Ux cymmoi X + (~x)

. HO BOT npw 3anucu pesynbtata X + (~X) + 1 yXe NoHafo6bMTCs Ha OAUH 6UT
(pa3psg) 6onbwe. Ho gns atoro 6uta MecTo He BbifefieHO. [103TOMy B uncne

X+ (~x) + 1 —1000 ...00 eguHMUa B cTapliem 6uTe 6yaeT moTepsiHa, U Mbl

nosiyuymm Kof m3 n Hynéw Ho 3ato yucno 0! Takum o06pa3om, ¢ y4eTOM MpakTu-
K1 KOMMbIOTEPHbIX BblYUC/IEHWI Nonyyaem pesynbTtatX + (~x) + 1 = 0.C gpy-
ol CTOPOHbI, Mbl paHee AOroBOPUANCK, YTO X + (—x) = 0. Kakoii U3 3Toro BblI-

BoA? OuyeHb NpocTOi: —X = ~X + 1. lpyrumm cnosamu, 4Tobbl NOAYyYUTb LBO-
WYHbIV KO OTPULATENbHOIO YNCNA, HYXHO B3ATb ABONYHbIN KOZ COOTBETCTBYHO-
LL,Ero noJioXXMTe/IbHOro Yncna, no 6utaMm MHBEPTUPOBATH €ro, U K NoSyYeHHOMY
3HaYeHUto NpnbBaBnTb efuHMLy. Ipu 3TOM eCNKn Y NOMIOXUTENbHBIX YiCen cTap-
Wnit 6UT BCerga HyneBol, TO y OTPULATENbHbIX YNCEN OH BCErfa eAnHUYHbINA.
VIMEHHO cTaplinini 6UT CAYXUT NPU3HAKOM MONOXKUTENbHOCTU/OTPULLATENBHO-
CTW uncna. MonoXxunTenbHble YMCna U3 ABOUYHOTO KOAA B LEeCATUYHbIW Nepeso-

aatca no gopmyne bnbn_! ..b"0o =b0e2°+ bxe21+ b2¢22+ — |-bn«2n.
Ecnv yncno otpuuatensHoe, TO 3Ty (hOpMYy/ly NPUMEHATH Henb3s. UTo6bl nepe-
BECTU OTpuuUaTenbHOE YNCi0 B ABONYHOM KOAEe B MPUBbIYHOE HaM AECATUYHOE
npegcTaBneHne, HEO6XOANMO BbIMOIHUTL TaKne AeNCcTBUSA:

* 1o 6utam MHBEPTUPOBATbL ABOMYHOE MpeacTtaB/eHNE OTPULATENNbHOTO
ynecna,

e nNpn6aBUTb K NONYYEHHOMY pe3ynbTaTy eAnHULY;
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*  MONYYEHHbI BONYHbIW KOZ MEPEBECTYU K ECATUUHOMY MPEACTaBIEHUIO

no oopmyne bnbn”i ... bxb0 = b0«2° + bt 21 + b2¢22 H---—--1 bn m2”

»
e [JonucaTtb 3HaK "MUHyC".

UT06bI NOHATD, OTKyAa B3ANMUCb 3TN npasuna, 4OCTaTOYHO 3aMeTUTb, YTO C y4e-
TOM 0COGeHHOCTei npeacTtaBneHNA Yncen B KOMNbOTEPE MMEET MECTO COOTHO-

weHne —X + ~(—x) + 1 = 0. MNocnegyolwme paccyxneHus (C TOYHOCTbH A0
0603Ha4YeHN) NOBTOPAIOT Te, YTO MPUBOAUINCHL PaHee.

Hanpumep, Mbl XOTUM Yy3HaTb, KAKOBO [BOMYHOE NMpefcTaB/ieHne gnsd yucna -5.
HauyunHaem c TOro, YTo onpegenvum Kog Anga yncna 5. HecnoXxHo nNpoBepuThb, 4YTO
3TO Takas nocnegosaTensHocTb 6uTOB: 00...000101. MNMocne No6UTOBOro MHBEP-
TUpoBaHMA nonyyaem kog 11...111010. K nonyyeHHOMY Kofy npubasnsem 1, no-
nyyvaem kog 11...111011. 3T0 n eCTb ABOMYHbIN KO Ymcna -5.

HanpoTtus, HaM X0o4eTcs y3HaTb, KAKOE YMC/0 3aKoaAnpoBaHo B Buae 11...110111.
MockonbKy cTapwmnii (caMblil KpaliHWin cnesa) 6UT paBeH 1, yncno oTpuuaTenb-
Hoe. YUT0o6bl Y3HAaTb, 4TO XEe 3TO 3a YMCO0, BbINOJIHAEM NOBMTOBOE MHBEPTUPOBa-
Hue koga. Monyyaem Takoi pesynbtat: 00...001000. MpubaBnsem egnHuLy, No-
nyyvaem kog 00..001001. 310 kog uncna 9. CnegoBaTenibHO, B UCXOLHON NOCNefo-
BaTenbHOCTM 6MTOB 11...110111 6bI70 32aKOAMPOBAHO YMCNO -9.

Mo6uToBLIE ONEpaTOpbl MEPEYNCIEHbI N onNucaHbl B Tabnuue 1.4,
Ta6nvua 1.4. MNMobuToBbIe onepaTopbl

Oneparop OnucaHve

Mo6nToBas MHBepcKs (YHAPHbIA ONepaTop - y HEro OAMH OMepaHA).
Pe3y/nbTaTOM SIBASIETCA YMCMO, MOYyYatoLLeecss 3aMeHON Hyneli Ha
eAVHULbI M eJUHUL, HA HY/IM B NOGMTOBOM NPeACTaB/EHNM OnepaHaa
(cam onepaHf npu 3TOM He MEHsIeTCs)

Mo6utoBoe W. Mpy BbIYMCNEHUU pe3ynbTaTa CPaBHMBAKOTCS MO6U-
TOBble NPeACTaB/AeHUS onepaHAoB. Ecnv Ha OfHOM K TO e no3u-
LMK B ONepaHdax CTOAT e4UHMLbI, TO B UMCne-pesy/ibTaTe Ha 3TOM Xxe
nosuuunu 6yget eanHunLa. B npoTMBHOM cnyyae (TO eCTb €CM XOTH
6bl B O4HOW U3 ABYX MO3ULNIA HY/b) B UMC/e-pesy/bTaTe Ha COOTBeET-
CTBYHOLLEM NO3MLUKN BYLET HYNb
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Oneparop OnwucaHve

MobuTtoBoe UJTN. CpaBHUBaOTCA NOBMTOBbLIE MPeACTaBAeHUs one-
paHfoB. Ecnv Ha ogHOI 1 TOI XKe No3MLUK B OMepaHgax CTOST Hy/N,
TO B YKCNe-pe3ynbTaTe Ha 3TOM e no3mummn 6yaet Hynb. B npoTus-
HOM c/iy4ae (TO ecTb eCivi XOTA 6bl B OAHON U3 ABYX MO3ULUIA egUHM-
La) B uncne-pe3ynbTaTe Ha COOTBETCTBYHOLLEN NO3nLMM ByaeT efu-
HM1ua

Mo6utosoe VCKIOYAKLWEE W/N. PesynbtaT BbluMCiseTCH
CpaBHeHMeM NOBMTOBbLIX NpeACTaBNeHNii onepaHaoB. Ecnv Ha ogHO
1 TOW XKe Mo3nuuM B onepaHiax CTOAT pasHble 3HaYeHns (y 04HOT0

A yncna Hynb, a y Apyroro eanHULA), To B Yucne-pe3ynstaTe Ha 3Toi
Xe nosuumm 6yaet equHuLa. B npoTMBHOM cnyyae (TO eCTb eCM Ha
COOTBETCTBYIOLUX MO3ULMAX B OnepaHpax CTOAT OAMHAKOBbIE YMC-
na) B yMcne-pesynbrarte Ha 3TON No3mumm ByaeT Hy b

CaBur BneBo. Pe3ynbTaT BbIUUCASETCSA TaK: B MOGUTOBOM MpeacTaB-
NEHUW MEepBOro onepaHaa BbINOMHAETCA CABUI BNeBo. KOnMyecTBo
paspsfoB, Ha KOTOPbIE BbIMOHAETCA CABWT, ONpPeAensieTcs BTOPbIM
ornepaHaoM. Mnagwne HegocTaroWMe 6UThI 3aMOTHAKTCS HY MU

«

Cphgur Brpaso. [N BbIUMC/IEHWS pe3y/ibTaTa B MOGUTOBOM Mpea-
CTaB/IEHUM MEPBOrO OMepaHAa BbIMOJHAETCA CABUI BnpaBo. Konu-
UeCTBO Pa3psifjoB, Ha KOTOPbIE BbIMOJIHSETCS CABWT, OMpPeAensercs
BTOPbIM OMepaHAoM. BUTbI CieBa 3anosIHAKTCS 3HAYEHWEM CaMOro
cTapuiero 6uTa (415 NONOXMTENbHBIX YMCEN 3TO HY/b, & AN OTpU-
LaTeNbHbIX eAUHMULA)

»

UT06bl NPOMIIOCTPUPOBATL METO/bl MCMOJIb30BaHWUS MOGUTOBLIX OMEPaTOPOB,
paccMOTPUM HeBONbLUOW NPOTrPaMMHbIA KOA, MPeACTaBEHHbIN B MUCTUHTE 1.4,

NucTtuHr 1.4. MobutoBble onepaTopb|

a=70>>3

b=~a

c=a<<l
print(a,b,c)
print(7|3,7&3,7N3)

Pe3yanaT BbIMO/IHEHNA 3TOI0 NMNPOrpaMMHOro Koga TaKolM:

Pe3ynbTar BbINO/HEHVS NMpOrpamMMbl (M3 NNCTUHa 1.4)

8 -9 16
7 3 4
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Ha 3ameTky

Ha Bcakuii cnyyan npyBeaem NOSCHEHNS OTHOCUTE/IbHO Pe3y/IbTaTOB BbINOSIHEHUSA MPO-
rpamMHoro koga. PesynbTart BblpaxkeHus 70» 3 - 3TO 4nic/o, Nosiyyaemoe caBUromM 6u-
TOBOro npeacTtaBneHns ymcna 70 Ha 3 no3mumm BNpaBo (C noTepeli MmiagwmMx 6uTos).
ABounuHbIii Kog ans ymucna 70 nmeet Brg 00...0001000110 (Tpu 6MTa, KOTOpbIE "Nnpona-
patoT" nocne caBura Bnpaso, BblAeNeHbl XUPHbIM WpudTom). MNMocne casura Ha 3 nosu-
umn BnpaBo nostydaem 00...0000001000. 3To koA umcna 8. Takoii e pe3ynbTaT MOXHO
6b1/10 NONYYNTL NPOLLE, eCc/i BCMNOMHUTbL, YTO CABUT BNPaBOo Ha OA4HY NO3ULMI0 3KBUBA-
NeHTEH LeslovnC/IeHHOMY AiefleHunIo (AeneHunto 6e3 ocTarka) Ha umcno 2. Ecnn 70 Tpux-
Abl noaennTb 6e3 octaTka Ha 2, nony4ynm 8 (35 nocne nepBoro AeneHus, 17 nocne BTO-
poro geneHvs, n 8 nocne TpeTbero AeneHns).

[anee, ecnv npumeHUTb NO6UTOBOE MHBEPTUPOBaHME K ynucay 00...0000001000
(3Ha4eHne nepeMeHHOW a), NoNy4ymm 6uHapHbIi kog 11...1111110111, KOTOPbIT
COOTBETCTBYET OTpuuaTesibHOMY yucny -9. XXenatowme MOryT BbINMOSHUTL NPO-
BEPKY CamOCTOATE/NIbHO, OAHAKO eC/in BCMOMHUTbL, YTO pe3ynbTaToM onepaluu
~a+l ABngeTca Kof Ans 3HayeHus -a (B JAHHOM c/lyyae 3TO -8), TO HEC/OX-
HO forafaTbCs, 4TO ~a COOTBETCTBYET 3HAYEHUIO -a-1 (TO eCcTb B JAHHOM Cly-
yae 370 -9).

3HauyeHWe BbIpaXeHUs a« 1 Mnosyyaem CABUIOM GUHAPHOMO KOAa ANf 3HAYEHUS
MepeMeHHOM a Ha OfLHY NO3VLMI0 BMPABO C 3aMO/IHEHUEM MIAALIEr0 6UTa Hyem
(COOTBETCTBYET YMHOXEHUIO 3HAYEHUS MEPEMEHHOW a Ha 2). MOCKObKY 3Haye-
HWe MepPeMEHHON a PaBHO 8, TO 3HAYEHUE BbIpaXeHUs a« 1 paBHseTcs 16.

B cnefytowmnx BelpaXeHMaxX Mcnonb3ytotca umcna 7 (buHapHbiii kog 00...000111)
n 3 (6buHapHbin kog 00..000011). Ana nobuToBbIX onepaynii | (nnm), &wm), N
(vcknovatollee UIN) NONYYaeM CrefytoLine pesybTaThl:

Ro

00 ...000111
00..000011
00 ...000111
00 ...000111
00..000011
00 ...000011
00 ...000111
00..000011
00 ...000100



Python

B 1EBOM HUXHEM YTy XXMPHBIM LWPUQPTOM BbIfje/IEH Pe3yNbTaT COOTBETCTBYHO-
Leid onepayumn B AeCATUYHOW CUCTEME CUNCTIEHUS.

C NOrMYECKUMMU 3HAYEHNSAMUN Mbl CTONIKHEMCS NPU NPOBEPKE YCN0BUIA B YCNOBHO
MHCTPYKL MK (onepaTtope). 3HAYEHWIA y NOrMYECKOro Tuna Bcero gga: True (MUC-
TUHA) U False {NO>Kb). Ans paboTbl CO 3HAYEHUSIMM NOTMYECKOTO TUNa npea-
Has3HayeHbl cneunanbHble OrnepaTopbl, KOTOPbIe MPUHATO Ha3blBaTb IOTMYECKU-
Mu. Ncnonb3yemblie B Python nornyeckue onepaTopbl onucaHbl B Tabnunue 1.5.

Tabnuua 1.5. Jlornyeckme oneparopsbl

Onepatop OnwncaHwne

BuHapHblli onepatop (y onepaTtopa ABa onepaHga). Jloruye-
ckoe VJ1A. B 061em criydae pe3yibTaTOM BbIPaXXEHUS X or Y
ABNAETCA True, €C/IN 3HAUYEHUe XOTA Obl OL4HOIO U3 ONepaHLoB
X UAN Y paBHO True. Ecny 3HaveHns o6emx onepaHAoB X 1y
paBHbl False, pe3ynbTaTOM BblpaXKeHnAX or ybygeT False.

or B Python Bblpa)xeHMA Ha OCHOBe OMepaTopa OrBblYNCAATCA
Mo YNpPOLLEHHOI CXeMe: eciv MepBblii onepaH X UHTeprnpeTun-
pyeTcs Kak True, TO X BO3BpalLaeTca B Ka4yeCcTBe pesynbTaTta
(BTOpOIi OnepaHAy Npu 3TOM He Bbluucnsetca). Ecav nepsblii
onepaHj X UHTepnpeTupyeTcs Kak False, TO B Ka4yecTBe pe-
3ynbTaTa BO3BpalLaeTcs BTOPOIi onepaHy Yy

BuHapHbIii onepatop (y onepaTopa fABa onepaHga). Jlornde-
ckoe V. B obuiem cnyyae pe3ynbTaTOM BblpaXeHUs X and Yy
ABMAETCA 3HaYeHMe True, €C/N 3HaYeHNA 06enx onepaHLoB X
My paBHbl True. Ecnun 3HaueHne x0T 6bl 04HOr0 U3 OMNepaHioB
XWNW Yy paBHO False, Pe3ynbTaToOM BblpaXKeHnsx and yo6y-

and JeT False. B Python BbipaXeHusa Ha 0OCHOBe onepartopa and
BbIYNCAIOTCA MO YNPOLLEHHOW CXeMe: ec/in NepBblii onepaHj
X UHTEpnpeTupyeTcsa Kak False, TO X BO3BpaLlaeTcs B Kaye-
CTBe pesynbTaTta (BTOPOI omepaHAy Npu 3TOM HE BblYUCAAET-
cs). Ecnu nepBblii onepaHg X MHTepNpeTupyeTca Kak True, TO
B KayecTBe pe3ynbTaTa BO3BpaLLAETCA BTOPOM onepaHy y

JNlornyeckoe oTpuuaHue. YHapHblii onepatop (y onepartopa
OfVH onepaHf). Pe3y/bTaTOM BbipaXeHUs not x ByneT 3Ha-

not ueHue True, €CAM Yy OMepaHia x 3HaYeHue False. Pe3ynbTa-
TOM BbIpaXeHus not x OYAeT 3HauyeHue False, €CiM y one-
paHfa x 3HauyeHue True

(L
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Ll Haszametky

Hepeako Ha npakTuke WMCMOMb3yeTcs Takas onepauus, Kak /IorMyeckoe MCK/ovato-
Lwee nnn. ITo 6GuHapHas onepauus. Ee pesynbTatom SBASETCA UCTUHA, €CNN onepaHabl
MMeloT pasHble 3HaYeHUsi. Ecnu onepaHabl MMelOT OfMHaKOBble 3HaYeHus, pesy/ibTa-
TOM onepauun UCK/IOHAIOLWEro UK ABMSIETCS 3HAYeHWe /TIOXb. [pyrnmm cnoBamu, uc-
KNtoYatoLee Uy - 3To NpoBepka Ha NpeAMeT TOro, pas/InyHble /M 3HAYEHUS Y onepaH-
[0B, Unu HeT. C NOMOLLbIO JTOrMYeckux onepartopos or, and 1 not onepauus Ucko4a-
loLero nav onsa onepaHaoB X 1y 3anuweTca kak (X or y) and (not (x and y)).

MoMUMO HemocpeiCTBEHHO /IOTMYECKMX 3HAYEHWIA MOTYT MCMOJSb30BAThHCA U
UNCNOBbIE 3HAYEHUS (Aa U He TONbKO). Ecim umcnoBoe 3HaYeHWe BCTpeyaeTcs
B TOM MECTE, rfe no ugee 40/KHO ObITb 3HAUYEHWE NIOTMYECKOT0 TUMA, HAYUHAET-
CS UHTEPNpEeTaLNs HENIOTMYECKOTO BbIPXKEHUS KakK 0rMyeckoro. MiHTepnpera-
LWs BbIMOJHAETCSA Tak: HY/EBble YNC/MOBbIE 3HAYEHUS WHTEPNPETUPYIOTCA Kak
False, a HeHyneBble 3HAUYEHUSA UHTEPNPETUPYIOTCS Kak True.

L Ha3ameTtky

CuTyauus faxe 6onee MHTEpecHas, YeM MOXeT nokasaTbCs Ha nepsblii B3rnsg. Jloru-
yeckue 3HaveHusa True n False MOXHO MCnonb3oBaTb, COOTBETCTBEHHO, Kak yucna 1
n 0. Hanpumep, B apndmeTUYeckux pacyetax BMecTo 1 MoxeM Mcnonb3osatb True,
a BMecTo O MoxeM ucrnonb3oBaTtb False. OfHako k TekcToBOMY chopmarty (Hanpumep,
6yayun nepegaHHbIMK apryMmeHTaMmun pyHkumm print ()) 3HadeHus True n False npu-
BOAATCA He Kak 1 1 0, a kKak "True'™ n "False'. O6 31Ol 0CO6EHHOCTU crieayeT Nom-
HUTb.

Kpome Toro, npv NpoBepKe YCM0BUIA NN BbIYUCIEHUN NOTUYECKNX BbIPXKEHUNA
MOTYT UCMOJIb30BATLCA HE TOJIbKO HENOCPeACTBEHHO NOTMYECKMe 3HaYeHUsa unun
4yuncna, Ho U UHble 06beKTbl. Kak MMEHHO BbIMOJIHAETCA "Iornyeckas™ nHTepnpe-
Tauma Takux 06B-EKTOB Mbl Y3HAEM, KOrga no6amxe no3HaKOMUMCSA ¢ MeToLaMu
oorn.

MporpamMMHbIA KA, NPUBEAEHHBIA B NUCTUHTEe 1.5, faeT nNpeAcTaBleHUE O TOM,
KaK C MPUMEHEHUEM JIOTMYECKUX OMEPATOPOB BbIUYMCAAKTCA NOTUYECKME Bblpa-
XKeHUs.

JincivHr 1.5. Jlormdeckvie onepemophb |

a=True
b=nota
print(a,b)
c=a and b
d=aorb
print(c,d)

PesyanaT BbIMOJ/IHEHNA NMPOrpaMMHOro Koga TaKol:
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Pe3ynbTaTt BbINO/HEHNS NPOrpamMmmbl (M3 IMCTUHTA 1.5)

True False
False True

Q Ha 3ameTky

B faHHOM Cc/lyyae MepeMeHHasi a CCbIIaeTCs Ha JIOTMYECKOe 3HAueHUWe True.
3Ha4yeHVe NEPEMEHHO b - 3TO 3HaYeHNe BbIpXEHUSA not a. [OCKO/bKY a - 3T0
True, TO 3HAYEHME BbIPAXEHNSA not a PaBHO False. [03TOMY pe3ynbTaTtoMm
BbIpOXKEHUS a and b fBNAeTCA 3HaYeHWe False, a 3HAYEHUEM BbIPAXKEHUSA
a or b sABNSETCH 3HAYEHMe True.

XO0TA No CBOei CyTU Nornyeckme onepaTopsbl JOMKHbI BO3BPALLaTh OrMYECKME
3HayeHue, B Python 3To ganeko He Bcerfa Tak. Pe3ynbTaTOM BbipaXeHWi Ha
OCHOBE OMepaHAoB Or 1 and fBNAeTCA OfWUH U3 ONepaHfoB COOTBETCTBYOLLE-
ro BbipaXeHuns. A onepaHfbl He 06513aTe/IbHO JO/MKHbI 6bITb TOFMYECKOro TUna -
LOCTaTOYHO, YTO6LI OHU MOT/IN MHTEPMPETUPOBATLCA KaK IOrMYeckne 3HaueHns.
CuTyauuo UNIKCTPUPYET cnefyrolwuii npumep (MPOrpamMMHbIA KOA B TUCTUH-
re 1.6).

NIncTuHr 1.6. CHoBa florMyeckue oneparopsbl

x=10 # Yucnosasd nepemMeHHasd

y=20 # Uwncnosasa nepemMeHHas

z=x and y # Jlornyeckoe W

print (z) # PesynbTaT norumyeckoro MW
z=X or y # Jlornyeckoe WIN

print(z) # PesynbTatr norumyeckoro WIN
# Nlormyeckoe oTpuuaHue

print (not x)

B faHHOM C/iyyae I0rMYeCKMe OnepaTopbl UCMOMb3YTCS C YNCIOBLIMU OMEpaH-
Aamu. Mpu BbINOHEHWUM NPOrPaMMHOI0 KOZa NojlyvyaeM Takol pesy/bTar:

Pe3ynbTaT BbINO/IHEHNS NPOrpamMmmbl (M3 IUCTUHTA 1.6)

20
10
False

HEPEMGHHbIe X Ny CCblNaroTCA Ha Ue/1ovHNCNEeHHbIE 3HAYEHNA. |_|OCKOI'Ibe 3Ha-
YEHNA HEHYyeBbl€, TO NPU BbINO/THEHUN NOTNYECKUX OI'IEpEiLI.I/IVI 06e nepemMeH-

O
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Hble UHTEPNPETUPYIOTCA KaK Takue, YTO MUMEIOT 3Ha4YeHNe True. Ho MHTEpNpe-
TnpoBaTbCA KaK 3Ha4eHMe True W CCblNaTbCA Ha 3Ha4YeHWe True - 3TO AasieKo
He 04HO N TO Xe.

Mpu BbIYMCNEHUN BbIpaXKeHUsA X and y cHayana npoBepseTcs 3Ha4YeHue nepso-
ro onepaHga. NMockonbKy nepsbliii onepaHg x (3HavyeHue 10) nHTepnpeTupyeTCcs
Kak True, B KauecTBe pe3ynbTaTa Bblpa>KeHUs BO3BpaLLaeTca BTOPOI onepaHy -
TO eCcTb y (3HayeHue 20). AHaNOrMYHO, NPY BbIYNC/IEHNN BbIPAXKEHNA X or Y,
MOCKOJIbKY MepBblii ONepaHA X MHTepnpeTUpyeTcs Kak True, OH Xe BO3BpaLla-
eTcA B KayecTBe pesynbTaTa. Ho pe3ynbTaTtom ABMSAETCA peasibHOE YNCN0BOE 3Ha-
YyeHue, Ha KOTOPOe CCblflaeTca nepeMeHHas X (To ecTb 3HayeHue 10).

MHaye 06CTOAT Aena Cc 0nepaTopoM N0rMYecKoro 0TpuuaHus not. PesynbtaTom
BbIpaXEHNA N0t X ABNAETCS 3HAUYEHNE False. TO eCTb B JaHHOM C/lyyae ioru-

(o

yeckunii onepaTop faeT BNO/He "OXWAAEMbIA™ NOTMYECKNli pe3ynbTar.

OnepaTopbl CPaBHEHWS MO3BOAKT CPaBHMBATL Ha NpejMeT paBeHcTBa/Hepa-
BEHCTBA pa3nuyHble 3HaYeHus. OB6bIYHO (XOTS M He BCerga) peyb MAET O Yuc-
NOBBbIX 3HAYEHMAX. Pe3ynbTaToOM OMepaLuili CpaBHEHUS ABAAKOTCA IOTMYeEcKue
3HayeHus: True, €CM COOTBETCTBYHOLLEE COOTHOLIEHME BEPHO (ecnin OTHOLLE-
HMEe UMeEeT MecCT0), M False, €C/y HEBEPHO (OTHOLLEHWE He UMeeT MecTo). 3aech
1 ganee mbl 6yfieM roBopmTh 06 onepaumnax cpaBHeHUs TONbKO B OCHOBHOM Afs
YMCNOBbIX 3HayeHMin. OnepaTopbl cpaBHeHWA fA3blka Python npefcTaBneHbl B
Tabnuue 1.6.

Tabnvua 1.6. Onepatopbl CpaBHEHWSI

Onepatop OnucaHne

CTpOFO MeHbLle. Pe3yl‘IbTaTOM ABNAeTCca True, €C/NN 3Haye-
HVWe onepaHga cneBa OT onepatopa MeEHbLUE 3Ha4YeHUA one-
paHAa crnpaBa OT oneparopa. NHaue BO3BpallaeTCAa 3Ha4eHune
False

CTpOFO 6onblue. Pe3yl‘|bTaTOM aBnAeTca True, €C/in 3Haye-
HWe onepaHfja cneBa OT onepatopa 60MblLUe 3HAYeHUs one-
paHAa crnpaBa OT oneparopa. NHaue BO3BpallaeTCA 3Ha4eHne
False

MeHbLe nnn paBHO. Pe3yl‘|bTaTOM ABNAETCA True, €C/IN 3HA-
YyeHue onepaHga cfieBa OT onepaTopa He 6GOMblUe 3HaYeHUs
onepaHpa cripasa oT oneparopa. MHaye BO3BpalLaeTcs 3Ha-
yeHne False

? up
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Onepatop OnuncaHve

Bonbwe nnn paBHO. Pe3yl‘|bTaTOM ABNAeTCA True, €CNN 3Ha-
YeHue onepaHja cneBa OT onepartopa He MEHbLUE 3Ha4YeHUA
onepaHja cnpasa OT onepartopa. VMiHaye Bo3BpaLiaeTca 3Ha-
yeHue False

PaBHO. PesynbtaTtom fBNieTCA True, €C/W 3Ha4YeHue ore-
== paHza cfieBa OT onepaTopa paBHO 3HAYEHUIO onepaHaa cnpa-
Ba OT onepartopa. MHaye Bo3BpaLLaeTcs 3HaueHue False

He PaBHO. Pe3y}'leaTOM ABNAeTca True, €CnNn 3HadyeHue

|= onepaHfa cfesa OT onepaTopa He paBHO 3HAYEHUIO OMepaH-
ga cnpaBa OT oneparopa. NHaue BO3BpallaeTCA 3HayeHue
False

OnepaTop NPOBEPKU UAEHTUYHOCTU 06bEKTOB. B KauecTse
pe3ynbTaTa BO3BpallaeTca 3HaueHne True, ecnv o6a onepaH-

is [ia CCbINaloTCA Ha OAMH U TOT Xe 00beKT. B NpoTUBHOM Ccny-
yae (TO eCcTb €CAU OMepaHAbl CCbIalTCA Ha pa3Hble 06bek-
Thl) BO3BpalLaeTca 3HaueHne False

OnepaTop NPOBEPKMN HEUAEHTUYHOCTU 06BEKTOB. B KauecTBe
pesynbTaTa BO3BPALLAETCS 3HAYEHUE True, €C/IM OMEpaHfbl

is not CCbINalTCA Ha pasHble 06bEKTbl. B NpoTMBHOM cnyuvae (To
€CTb €C/IV OMepaHfbl CCbINAKTCA HAa OAMH U TOT € 06bLEKT)
BO3BpAlLaeTCca 3HaUeHWe False

[OymaeTcsa, onepaTtopbl cpaBHEHUA 0COObIX KOMMEHTapUeB He TPebyroT (MOXeT
TONbKO 3a UCK/IKDYEHUEM OMepaTopoB NPOBEPKU UAEHTUYHOCTU/HENLEHTUYHO-
CTU 06beKTOB). Hebonbwme NpuMepsbl NCNOMbL30BAHNS ONEpPaToOpOB CPaBHEHUA
npuBeLeHbl B incTuHre 1.7.

JnctuHr 1.7. OnepaTtopbl cpaBHEHUA

a=100
b=200
print(a<b,a>=b,a==100,b 1=199)

Pe3yanaT BbIMO/NTHEHNA KOoAa TaKolM:

Pe3ynbTar BbINO/IHEHNS NPOrpammbl (M3 UCTUHTA 1.7)

True False True True

LL
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L Ha 3ameTky

Ecnun co cpaBHeHVEM YMC/OBbIX 3HAYeHU Bce 60/1ee-MeHee SICHO, YTO onepaTopbl is
nis not MoryT 6bITb He COBCEM MOHATHbI YMTaTeNto. 34ecCb YMECTHO BCMOMHUTb, YTO
nepeMeHHble B Python He cofepxaTt 3HauyeHus, a CCbI/IaloTCA Ha HUX. Mbl FOBOPUM O
nepeMeHHbIX, KOTOpble CCbIalOTCA Ha 3Ha4YeHUss oAHOro Tuna. Kakve npu aTom BO3-
MOXHbl BapuaHTbl? Bo-nepBbiX, NepeMeHHble MOTyT CCbaTbCA Ha pasHble 3HaYeHUs.
Bo-BTOpbIX, NepeMeHHble MOTYT CCbINIaTbCA Ha OfUHAKOBble 3HAYeHWUs (TO ecTb PU3u-
YeckU 3TW 3HaYeHWs OAMHAKOBbIe, HO KaXA0e M3 HMX 3anucaHo B NamsATW OTAeslbHO).
B-TpeTbuX, NnepeMeHHble MOTYT CCbI/TaTbCA HE MPOCTO Ha OAMHAKOBbIE 3HAYeHUs, a Ha
Of1HO 1 TO Xe 3HayeHue. BTopas 1 TpeTbs cUTyauumn NpUHUUNMasbHO pasHbie. MNpuyem
ec/In Mbl NPOCTO ob6palaeMcsi K NepeMeHHOM, To hakTMyecku noslydyaem TO 3HaYeHue,
Ha KOTOpoe nepeMeHHas ccblnaeTcs. [py NpoBepke Ha NpeAMeT paBeHCTBa (oneparop
==) W HepaBeHCTBa (onepaTop!=) 3HaueHWli, Ha KOTOPble CCbINIATCA ABE NepeMeH-
Hble, CPaBHUBAOTCA 3HAYEHUs!, BO3BpaLlaeMble MO COOTBETCTBYIOLWMM cCbisikam. Mpu
3TOM C MOMOLLBIO0 YKa3aHHbIX 0ONepaTtopoB HEBO3MOXHO MPOBEPUTb, pPeasim3yoTcs /n
3TW 3HAYEHNS O HUM 06 BEKTOM UMM Pa3HbIMU 06 beKTamMU. [i15 BbINO/IHEHUS Takoi nNpo-
BEPKM UCMO/b3YIOT Oonepartopbl is nis not.

B 3aknto4veHune pas3nena caenaem HeEeCKOJIbKO BaXXHbIX 3aMmeyaHunii. I'IepBoe KacCa-
eTCsl TaK Ha3blBaeMblX COKpaLlleHHa (hopM onepaTopa NpuceanBaHus.

Kak Mbl y>e 3HaeM, OMepaTopoM npuceamMBaHus B Python cnyXuT 3HaK paBeH-
cTBa =. TakXe CYLLeCTBYIOT TaK Ha3blBaeMble COKpalLeHHble hOpMbl onepaTopa
npuceaMBaHns. Peub uaeT BOT 0 YeM. ECiM HEOBXOAMMO BbIMOMHUTL KOMaHAY
BUga x=x © vy, rae yepes x Uy 0603HaueHbl HEKOTOPbIE MEPEMEHHbIE, a Yepe3 ©
Mbl (hOpMasibHO 0603HAYNN OLWH U3 apUPMETUYECKMX UM NOBUTOBLIX OMepa-
TOPOB, TO 3Ty KOMaHAy MOXHO 3anucath B Buge x © =y. Hanpumep, BMecCTO KO-
MaHfbl X=X+Y MOXHO MUCMO/b30BaTb KOMaHALY X+=Y.

UTo KacaeTcs caMoro oneparopa npucBauBaHusa (3TO BTOPOE 3amMeyaHue), TO B
Python paspelieHo MHOrOKpaTHOE 1 MHOXKECTBEHHOe npucsanBaHue. Mpu MHO-
roKpaTHOM MpUCBavBaHUM B OAHOM BbIPaXXEHUU UCMONb3YETCSA HECKOMbKO one-
paTtopoB npucBamBaHusA. MpUMepoM TaKO CUTYaUUN MOXET 6biTb BbIpaXeHME
X=y=10, KOTOPbIM NePEMEHHbIM X 1 Yy MpucBamBaeTcs 3HayeHne 10. MHoXe-
CTBEHHOe MpuCBaMBaHue - 3TO KOrAa B /1eBOI 4acTu OT OomeparTopa NnpucBansa-
HUS YKa3aHO cpa3dy HeCKONMbKO MepeMeHHbIX. MpuMepomM Takoil cuTyauum mo-
XeT 6bITb KOMaHga a,b=1, 2. B gaHHOM cny4ae cnesa OT oneparopa npuceau-
BaHUS Yepe3 3anaTylo yKa3aHbl NepeMeHHbIe a U b, a cnpaBa (ToXe 4yepes 3and-
TYyt0) - 3HaueHua 1 1 2. B pesynbTate nepemMeHHas a nony4aet 3HaveHue 1,ane-
peMeHHas b nonyvaet 3HaueHume 2. MpuHLMN 06paboTKM TaKOro pofa BblpaXe-
HUI cnefyroWmMii: CHavYana BbIYUCNATCA 3HaYEHMA B NPaBOil YacTu OT onepa-
TOpa NprcBaMBaHus, a 3aTeM 3TU 3HAYEHUS MPUCBAMBAIOTCSA MEPEMEHHbIM, YKa-
3aHHbIM C/ieBa 0T onepartopa npucBanmBaHMsA (KONMYECTBO NepeMeHHbIX CneBa U1
KO/IMYeCTBO 3HAYeHWIA cnpaBa JOMKHbI cOBMagaTh). Mo3Tomy, Hanpumep, 4To-

?
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6bl MepemeHHble a U b "obMeHANUCL™ 3HAYEHNSAMU, MOXXHO BOCMNO/1b30BaThCA KO-
maHaoit a,b=b, a.

BmecTe ¢ TeM, MHOFOKpaTHOe Y MHOXeCTBEHHOE npucsavBaHue cnegyeT UCnoJib-
30BaTh C KpariHeil 0CTOPOXHOCTbIO, NOCKO/bKY Npu paboTe € TaKMMU LaHHbIMU,
KaK, Hanpvmep, CAMUCKK, pe3ynbTaTbl NOA06HbLIX onepauuii MOryT 6biTb BMOHE
HeOXngaHHbIMKU. Bca "CnoxHocTb" cutyauumm cef3aHa B OCHOBHOM C TEM, 4TO B
Python (kak nofguyepkusanocb u ewe 6yaeT NofUEPKUBATLCA) NEepPeMEHHbIE He
COZlepXXaT 3HayYeHund, a CCbINatoTCA Ha HUX. [/19 HEKOTOPbIX TUMNOB faHHbIX 3TOT
MOMEHT AB/ISETCS NPUHUMNUanbHbiM. Bee mogobHble "npemygpoctn™ Mbl 6ygem
M3yyaTb N0 Mepe 3HAKOMCTBA C PasfINYHbIMU TUMAMU LaHHbIX.

TpeTbe 3amMeyaHMe KacaeTCcs NPUOPUTETA Pa3/IMUYHbLIX OMepaTopoB. B CNOXHbIX
BbIP@XKEHUSAX OAHOBPEMEHHO MOTYT MPUCYTCTBOBaTb CaMble pa3Hble Oneparto-
pbl. Takne BblpaXeHUs BblYNCNAOTCA B COOTBETCTBUM C MPUOPUTETOM ONEPATO-
poB. CHayana BblYMCAKTCA BblPAXKEHUS U MOLBbIPAXEHUS C onepaTopamu, Ko-
TOpble UMEKOT 6051ee BbICOKWI NPUOPUTET, & YXKe 3aTeM BblUNCNATCS BblpaXe-
HUS 1 NOABbIpaXKeHMs ¢ 60/1ee HU3KMM NPUOpPUTETOM. ECnin HECKONbKO OnepaTo-
pPOB MMEIOT OJMHAKOBbIE NPUOPUTETHI, BbIP@XKEHWE BbIYMCNAETCA C/ieBa Hanpa-
BO. BKpaTue npuopuTeT onepaTopos B Python cnegytowuii (B nopsgke yMmeHb-
LWeHWa npuopuTeTa):

e no6uTOBas MHBEPCUS, BO3BELEHWNE B CTEMEHD, 3HAK Yncna (YHApPHbIA Mu-
HYC UM YHApHBIN natoc);

e YMHOXE€HWe, ieNleHNe, LLeNIOYNCNEHHOE IeNleHNe, 0CTATOK OT fAeNeHus;
e C/IOXEHUE, BblUNTAHUE;

*  NOGUTOBLIE CABUTK;

 nob6utosoe U;

e nobwutosoe N CIMJTOYAKOLWEE WU,

e no6utosoe NJ;

e onepaTop NpucBauBaHus (BK/OYas U COKpaLLeHHble GopMbl).

Q Ha 3ameTky

Bbllwe YNOMUHA/ICS 3HAK Yuc/ia - 3TO YHapHbIA onepaTtop, KOTOpbIii CTaBUTCS nepes
UMC/IOBbLIM 3HAYEHUEM U OnpeaensieT, NOMOKUTENILHOE YNC/IO UK oTpULaTenbHoe. s
NMOMIOXNUTESbHBIX YMCEST 3HAK YNC/a 06bIYHO He CTaBUTCS (Takas BOT Tpaanuus), XOTs HU-
KTO He 3arnpelaeT HanucaTtb nepes NofioXUTeNIbHbIM UAC/IOM 3HaK +. Mepes oTpuua-
TefIbHbIMY YMC/IaMU CTABUTCSI 3HAK -

O n



nasa 1. lNepsble nporpammbl Ha Python

[ NS n3meHeHns NopsifKa BbIUMCIEHNS BbIPaXXEHUS MOXHO MCMOMb30BaTh KPY-
rnble cko6KW. bonee Toro, HanUuMe B NPaBUILHOM MECTE KPYT/ibiX CKOGOK (Aaxe
€C/IM OCTPOI HeOGXOAMMOCTM B HUX HET), He TO/IbKO [enaeT Koj 6onee "Hagex-
HbIM", HO 1 3HAYNTE/IbHO NOBbILLAET €ro YNTaBeIbHOCTb.

[anee Mbl 6onee OETANIbHO O6cy,ﬂ|l/IM HEKOTOpPbIE 0COBGEHHOCTU YUCNOBbIX
JaHHbIX. Yncnosble TUMBI MHTEPECHbI CaMK MO cebe 1 yacto MCNONb3YKTCA NMpuU
COCTaB/IEHNN NporpamMMHbIX KOOOB. I'Ipqule TUNbl AaHHbIX, TakKne, KakK TEeKCT,
CNUCKN, MHOXeCTBa, KOPTEXN KU cnoBapu, Mbl pacCCMOTPUM B cneayrowmnx rna-
BaX KHUTW.

UncnoBble gaHHbIe

- A 3a4eMm Bbl MHe 3T0 rosopuTe?
- CurHanusumpyto,
n3k/¢p "OesyaTa”

Yuncnosble 3Ha4YeHNA MOTYT 6bITb NPeAcTaBaeHbl HECKONbKUMY Tunamu. Lienbie
ynucna peannsyloTca C NOMOLWbIO TuNa int, AelNCTBUTENbHbIE Helenble Ymcna
(uncna B hopmaTe ¢ NnaBakLW el TOYKON) peannsyoTca ¢ nomowbio Tuna float,
a KOMMN/IeKCHbIE YNCNa peannsyloTcs B BUAE faHHbIX Tuna complex.

Q Ha 3ameTky
C mMaTemMaTnUYeCKo TOUKM 3peHna MHOXeCTBO Le/bIX H1NCen ABAeTCA NogMHOXeCTBOM

[eiCcTBUTENbHBIX Yucen, KOTOpOe, B CBOK o4epeb, ABNAETCA NOAMHOXECTBOM KOM-
MAEKCHbIX Yucersn.

HanomMHuMM, 4TO KOMMJIEKCHbIe 4ucaa - 3TO 4ucna, npeancrtaBuMble B BuUae

Z =X+ Iy, roe AeﬁCTBMTeﬂbele yncna X Uy HasblBalOTCA COOTBETCTBEHHO
,D.el7|0TBVITe]'IbHOI7I N MHUMOI 4aCTbK KOMMJIEKCHOTO 4Yuncna, a MHMMas eanHunua

j No onpepeneHnio Takosa, yTo i2= —1 Onepau,vwl C KOMNMAEKCHbIMW YuKUcna-
MW (yMHO)KE‘HVIe, feneHune, CnoXxKeHune u BbILIVITaHI/IE) BbIMOJTHSAOTCA KaK C 00bIY-
HbIMW anre6pamquKV|M|/| BbIPpaXXeHNAMU, TONbKO NNLWb C I'IOI'IpaBKOI‘/'I Ha TO, YTOi

i2=—1 Pe3y]’|bTaTOM CNOXEeHNA, BbIYHNTaHNA, YMHOXEHNA U OeNeHUda OBYX
KOMMNNEKCHbIX Yncen asndaetca KomMmrniekKcHoe 4mncno.

Yucnom, KOMNIEKCHO COMPsXXeHHbIM K 4Yucny z =X + Iy, Ha3blBaeTcqa 4ucno

Z = X —iy (nony4aeTcsa 3aMeHOI B UCXOAHOM Yuchne j Ha—i).

LL



Python

Mogaynb \z\ KoMNAeKCHOTo yncna Z - 370 BCEra YMcno AeicTBUTENIbHOE, paBHOE
KOPHIO KBaApaTHOMY U3 Npon3BefeHNs 3TOr0 YMcaa Ha KOMMJIEKCHO COMPSXKEH-

34ecb Hac B MepBylo oyepefb 6yAyT MHTEpPeCcoBaTb NPUeMbl CO34aHUA YACOBbIX
nutepanos. O TOM, KaK BbIMOMHAKTCA YAC/OBbIE pacyeTbl, peyb NOWLET HEMHO-
ro no3xe - No KpaiHein mepe, Nocne TOro, KaK Mbl MO3HAKOMUMCS C OCHOBHbIMU
YyNpaBAALWNMN UHCTPYKLUAMK (TAKMMU, KaK YCNIOBHbI/ onepaTop u oneparo-
pbl L1KNa).

OGbIYHO YMC/IOBble NUTEpanbl HAGUPAKOTCH B AECATUYHOW CUCTEME - TO ecTb
B TO/ CUCTEME, KOTOPOI Mbl NOMb3yeMCS B MOBCEAHEBHOM XU3HU. DTO fecATb
undp ot 0 40 9 BK/IOUUTENBHO, C MOMOLL LI KOTOPbLIX Mbl U BBOAWM B MPOrpamMmm-
HOM KOfle HY>XHOe HaMm Lie/loe Unn aeicTemTenbHoe yncno. Liensie uncna Habu-
paloTcs B BUAE NOCNef0BaTe/IbHOCTW LMGP U, EC/IM HYXHO, 3HaKa uucna. [eii-
CTBUTENbHbIE Yncna HabupalTCsa NMPaKTUUYECKN TaK Xe, HO TONbKO Y HUX €CTb
Lienas u Apo6GHas 4YacTu, a B KaUecTBe pasfeNnnuTens Lenoi n opo6HoOI vacTeli uc-
Mosib3yeM TOUKy.

Q Haszametky

Jlutepan - 3To PUKCUPOBaAHHOE 3HAYEHNE, KOTOPOEe HEe MOXET 6bITb U3MEHEHO B NpO-
rpamme. O6bIMHO MO NUTepasiamu MNoApasymMeBaloT 4yMc/la U TeKCT, KoTopble uc-
NoNb3ylTCA SBHO B NporpaMmMHOM koAe. Hanpumep, B komaHae x=1.5 yepe3 x 060-
3HayeHa nepemeHHas, a 1.5 - aTo imtepan (unmcnosoit). [pyroii npumep: B KOMaHAe
nawe=""VBaH MBaHOBNY” TekCT "'iBaH MBaHOBUY' ABNsETCA IMTepasoM, a hame -3T0
nepevMeHHas .

Ho B npuHunne B NnporpaMMHOM KoAe A4 UenblX YHACeN 3Ha4YeHNA MOXXHO YKa-
3blBaTb HE TOJIbKO B,EI,BCFITVI'-IHOIZ CNCTEME CHNCNEHNA, HO N B ,D.BOVI‘-IHOI\/’I, BOCbME-
PUYHO U meCTHaAuaTepMHHOﬁ.

[BONYHYIO CUCTEMY CUMC/IEHUS Mbl YXe 06CyxXpann. B BOCbMepuuHoli cu-
CTEMe YKCna 3anuCbIBAOTCA C MOMOLLbIO BOCbMU Lupp: oT 0 40 7 BK/IOUM-
TenbHO. ECnM B BOCbMEPUYHOW CHUCTEME YMCAO MMEET MO3ULMOHHOE Mpea-

ctaBneHue anan_l..a2ala0 (3gecb napameTpbl a0, ab .. an moryTt npwu-
HUMaTb 3HauveHusa 0, 1, .., 7), TO 3TO Ha camoOM [eJfie O3Ha4yaeT, YTO peub
MaeT 0 uucne, KOTOpoe B [ECATUYHYH CUCTeMY MepeBOAUTCA MO (opmyne

aTan® 1..a2ala0 = a0+8° + ax+81l+ a282+ e+ « 811

LLI



nasa !. TlepBble nporpammbl Ha Python

AHanorn4yHo o6¢cTOAT fena C WecTHaALaTePUYHOM CUCTEMOI cuncneHns. Tonb-
KO Tenepb MCNONb3yeTCH, KakK HEC/MOXHO forafgartbca, 16 "cumBOMOB": [ecATb
umntp ot 0 o 9 n ewe wecTb 6ykB 0T a A0 f BKNHOUMTENLHO. 3TK BYKBbI 0603Ha-
yatoT ymcna ot 10 go 15 (To ecTb 6ykBa a cooTBeTcTBYyeT uncny 10, 6yksa b co-
OTBETCTBYeT uncny 11, n Tak ganee, BnaoTb A0 O6yKBbl f, KOTOpasg COOTBETCTBY-
et uucny 15).

Echrn B UJeCTHa,ElLI.aTepMHHOVI cnucreme 4Ymcno wunMeeT npencrtaB/ieHnE

OfjOn-! ...a2a”a0 (Ho Tenepb napameTpbl a0, at, .., anNMOryT NpMHMMaTh 3Ha-
yeHna 0,1,..., 9,4, b,..., ), B LECATUYHOW CUCTEME CHNC/IEHUA 3TO YNCO BblYNC-

nsaetca Tak: OnOn-r ...ar*ao = a0+16° + ar«161+ a2+162 4----- tan- 16n.

Ecnu nutepanbl 3afat0TCA He B LeCATUYHOI CMCTEMe CUUCIEHUS, TO HaYMHATbCA
OHW [OMXHbI CO CMeLuanbHoro npegukca, KOTopblin "uageHTUGUUUPYeT”, K Ka-
KOW cncTeMe CUMCNeHNa OTHOCMTCA nuTepan. Ana 6uHapHbIX Yyucen (nutepansl
B JBOMYHOW cucTeme) npeduKc COCTOUT M3 HyNs 1 6ykebl b (6onbwoin nnm ma-
neHbKoi). Hanpumep, nutepan Obl 01 o3Ha4aeT YnMcno 5. BnonHe 3aKOHHOI 6y-
[eT, CKaxeM, KomaHga x=0bl 01, KOTOpPOI NepeMeHHO X NpUCBanBaeTCsa Ync-
NOBOe 3HauveHwue 5.

W Ha3ameTky

Ecnun 6bl HaM NOHaAO6UNOCHL NPUCBOUTL NEPEMEHHON X 3HayeHue -5 (To ecTb OTpu-
uaTtesnibHOe 3HayYeHue), Npuyem Habpatb NUTepan B ABOVMYHOM KoAge, TO COOTBETCTBY-
olan komaHaa Bbirnisgena 6ol kak Xx=-0bl01.T0O ecTb Mbl UICNO/Ib3YyEM 3HaK "MUHYC" B
nutepane. Bce TO, 0 YeM Mbl FOBOPUAN Bbllle 0 BMHAPHOM KOAMPOBaHMW oTpuuaTtesb-
HbIX YMNCEeNl B KOMMbIOTEPE, O NPUHLUMNE "AONONHEHNS A0 HyNA" - B AaHHOM Crly4ae Ham
He Hy>HO. Moyemy? MoTOMy YTO TaM peyb Lina 0 TOM, Kak oTpuuaTenbHble Yucna npes-
CcTaBfieHbl B NaMATM KOMNblOTepa. 34ecb pedb naeT o hopmasibHON 3anmMcu Ymcna c nc-
nonb30BaHMeM ABONYHOro Koga. To, YTO Mbl NMLIEM B NPOrpaMmMHOM Koje, npegHasHa-
YEHO ANA TOro, KTo 6yAeT aTOT KOA YMTaTh - TO eCTb A1 NporpaMmucTa, nonb3oBaTe-
ns, yntatens. NMoaTomy 34eCb HUKTO He 3anpeLiaeT HaMm UCMNoNb30BaTb B YAC/IOBOM /K-
Tepasie 3HaK "MUHYC", Aaxe ecnum 3TOT NuTepan npeacTaBAseT YMCNO B ABOUYHOWN CU-
cTemMe cuncneHusn. KomnbroTep, Korga npuaeT ero yepeps B3aTbCA 3a BbINOSIHEHME NPO-
rpaMmMHOro kofa, aBTomMaTuyeckn nepeBefeT ykasaHHbIi nutepan B "nMpaBuiibHoe™ €
TOYKM 3peHNs KOMMNbloTepa npeacTaBneHne. IT0 Xe 3aMeyaHue (OTHOCUTENIbHO 3Haka
yucna) KacaeTcsa M NPOYNX CUCTEM CHUCIEHNS: BOCbMEPUYHON 1 WecTHaauaTepuYHoOA.

Mpu3HaKom 4ucna, 3anMcaHHOro0 B BOCbMEPUYHOI CUCTEME CHUC/IEHWSA, ABNAET-
ca npeukc 00 (HoMb M 6oNbLIAA AN ManeHbKas 6yKBa 0), a YMcna, 3anucaH-
Hble B LUECTHAALATEPUYHOW CMCTEME, HaYMHaTCA ¢ npedukca OX (HOAb M 60/b-
Waa unn maneHbkas 6yksa x). Hanpumep, uncno 123 B BOCbMEPUYHOIA cucTeme
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cumcneHus sanuwetca kak Ool 73. 3To e 4UMcno B WecTHagUaTepuyYHoi cncte-
Me npegcrasnsdercsd nutepanom 0x7b.

KoMnneKkcHble yncna BBOAATCA B "eCTeCTBEHHOM" (popmaTe, TO €CTb B BUJE CYM-
Mbl LEeACTBUTENbHON N MHUMO YacT. MPU3HAKOM MHUMOCTM Yncna SiBNSETCH
cydhduke j (6onbwas nnm maneHbkas 6ykBa), KOTOPbIA pasMelyaeTcs cpasy no-
CNe YMUC/I0BOr0 3HaYeHUs. pyrumu cnosamu, ecnm nocne YACA0BOro nuTepana
yKa3aTb (6e3 npo6enoB Uy MHbIX pasgenuTteneid) 6yksy j, TO NOAYYUTCA MHU-

MO€ 4Yuncno. Hanpmmep, KOMM/IEKCHOE UMcno 3 + 2i3anuuwertca B nporpaMmMHOM

Kofe Kak 3+2j. MHumMas eanHuua j B BUAe NPOrpaMMHOro Koja peannsyert-
cA Kak 1j,un Tak ganee. Takxe A8 CO34aHNA KOMM/IEKCHOIO YMCia MOXEM BOC-
nonb3oBaTbes hyHKumed complex (). MepBbIM aprymeHTOM (hyHKLMW Nepeja-
eTCs feliCTBMTE/IbHAA YaCTb KOMM/IEKCHOIO Y/CNa, & BTOPOI apryMeHT - MHUMas

4yacTb KOMMIEKCHOro yucna. Tak, yncno 3 + 2i MOXeM noayyuTb C MOMOLLbIO

KomaHgbl complex (3,2), a MHUMOW e4UHULE ] COOTBETCTBYET UHCTPYKLMUSA
complex(0, 1).

Mpu BBOAE OYEHb 6OMLLINX UMW, HAMPOTMB, O4EHb ManeHbKMX (M0 MOAY/H) YK-
cen yfobHo BOCMONb30BaTLCA NPeACTaBEHMEM YKCia B BULLE MAHTUCChI U NOKa-
3aTeNs CTeneHn. B kayecTBe pasgennTenst MaHTUCCHl U NOKa3aTens CTENeHN uc-
nonb3ytT 6YKBY e (60/bLY NN ManeHbkKyto). Hanpumep, YncnoBoin nutepan

1.2e3 o6o3HavaeT umcnio 1.2 < 103 auucnosoit nutepan 1.2e-5 cooTBETCTBY-

etyucny 1.2 «10-5.

Bbilwe Mbl y)Xe paccmatpuBanu apumeTudeckme n no6utosble onepatopbl. C
LeNI0YNCNEHHbIMWU 3HaYeHNAMM (faHHble TMMa int) MOryT UCNOMb30BaThHCA U
Te, n gpyrue. C feicTBUTENbHbIMMW 3HaYeHnamu (gaHHele Tuna float) mcnons-
3yl0TCa apugMeTnyeckme onepatopbl. Takxe A8 BbINONHEHUS MaTtemaTuue-
CKUX BbIYUCNEHWI NpeAHa3Ha4yeH Lenblil pag BCTPOEHHbIX GyHKLNA. HekoTo-
pble None3Hble B paboTe maTemaTumyeckme YHKLUWM NpescTaBfieHbl B Tabnuue
17.
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MnaBa 1. lepsble nporpammbl Ha Python

Tabnmua 1.7. HekoTopble MaTeMaTuyeckme oyHKLMN

DyHKUNA

abs ()

bin ()

complex()

float ()

hex ()

OnucaHune

BbluncneHne mogyns uucna. Yucno, gns KOTOPOro Bblyuc-
NAeTCcA MOAYNb, YKa3blBAETCA aprymeHTOM pyHKUUN. MoxeT
MCNOMb30BATLCA C KOMMIEKCHBIMU Yncnamu. Hanpumep, pe-
3yNbTaTOM KaXKoro us BoipakeHnin abs(5.0),abs(-5.0)
nabs (3-t-4j ) asngercs 3HavyeHne 5.0

dyHKUMA npegHasHayeHa 418 npeobpas3oBaHUsA yucna u3
[LECATUYHOI CUCTEMbI CUYUCNEHWS B ABOUYHYK. McxofgHoe
YMCO YKa3blBaeTCA aprymeHToOM (PYHKUMW, a pe3ynbTaToM
ABNAETCA TEKCTOBOE NpeAcTaBfeHWe A8 LBOWYHOMO Kofga
yncna. Hanpumep, pesynbtaTom BbipaxeHus bin (9) 6yget
TekcT "0b1001"

PyHKLMA Ucnonb3yeTcs 4NA CO3L4aHNSA KOMMNNEKCHbIX Yyncen
Ha OCHOBe (nepefaHHbIX aprymeHTamu yHKLUN) OeACTBK-
TeNbHOW MU MHUMOW YacTeil uncna, A Ha OCHOBE TEKCTOBOIO
npefcTaB/ieHNs KOMMAEKCHOro yncna. Hanpumep, pesynbTa-
TOM BblpaxeHuii complex(3,4) u complex("3+4j")
6yLeT KOMMIEKCHOE YNCNo 3+4 j

PyHKUMA ncnonb3yetca Ana npeobpasoBaHWA UYMCNOBbIX
3HAYeHW W TEeKCTOBbIX NPeLCTaBfeHWUA ANA AelCTBUTENb-
HbIX Yncen B uncnosble 3HayeHus Tuna float. Hanpumep, pe-
3ynbTaToM Kaxgoro u3 sbipaxeHuii float (5), float ("5"),
float ("5.") ufloat ("5.0") ABnaetca 3HayeHue 5.0

P yHKLMA NpefHa3HavYeHa A1 npeobpa3oBaHna ynucna us ge-
CATUYHON CUCTEMbI CUNCNEHNA B LIeCTHaALATepUUHyto. Ap-
FYMeHT OYHKLMWW - YNCI0 B LECATUYHOW CMCTEME CUUCTIEHNS.
Pe3ynbTaT PYHKUUKN - TEKCTOBOE NpejCcTaB/ieHne 3TOro Yunc-
na B WWeCTHajLaTepuyHon cucteme. Hanpumep, pesynbtaTom
BblpaxxeHns hex (123) 6ypet Tekct "0x7b"
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DPYHKUUA

int ()

max ()

min ()

oct ()

pow ()

OnucaHne

dyHKUuMa ana npeobpa3oBaHMa 06bekTa (Hanpumep, Tek-
cTa) B uUenoe umucno. Ecnm aprymeHTom (yHKUMM nepeja-
HOo peiicTBuTenbHoe yucno (tun float), TOo pesynbTar Bbli-
ynucnaeTca oTbpacbiBaHMEM APOGHOI YacTu B AeliCTBUTENb-
HOM yucne. Ecnv aprymeHTOM yKa3aTb TEKCTOBOE NpefcTas-
NeHne Lenoro yucna, pesynbTaTtoMm 6yfeT camo 3TO 4MUCAO.
Mpuyem yncno (B TEKCTOBOM NpeAcTaBNeHUM) MOXET OblTb
He TOMbKO B AECATUYHOW CUCTEME, HO U B ABOUYHON, BOCb-
MEPUYHON MAn WecTHaguaTepuyHoii. B aTom cnyvae BTO-
pbIM apryMeHTOM YKa3blBaeTCs Lefioe 4YUC/o, OMnpefensio-
ee WMCXOAHYH CUCTEMY CUUC/eHUs (COOTBETCTBEHHO, 2,
8 unn 16). Hanpumep, pe3ynbTatoM Kax[oro n3 Bbipaxe-
HUA int (123.4),int("123"),int("OblIIIIOI1", 2),
int ("00l73",8) mint ("Ox7b", 16) faBnaeTca 3Haye-
Hue 123

PYHKLMA AN BbIYUCIEHUS MakCMManbHOro 3HayeHus U3
Habopa umcen. Hanpumep, pesynbTaToOM BblpaXKeHWA wax (-
2,4,9, -1) aBnaetcd 3HayeHue 9

D YHKUMA 415 BbIYNCEHUS MUHUMANbHOTO 3HAYEHUS M3 Ha-
6opa uucen. Hanpumep, pe3ynbTaTOM BblpaXKeHUa min (-
2,4,9,-1) aBngetcs 3HauyeHue - 2

dyHKUMA npefHasHaveHa AnA npeobpasoBaHMA uucna u3
LECATUYHON CUCTEMbI CYMUC/IEHWA B BOCbMEPUUHYHO. Apry-
MEHTOM YKa3blBaeTCH YMCI0 B AECATMYHON cCUCTeMe CuuMC-
NeHus, a pesynbTaToOM ABNAETCA TEKCTOBOe NpeAcTaBfeHue
3TOr0 yncna B BOCbMEPUYHOI cucteme. Hanpumep, pesyb-
TaToM BbipaxkeHus oct (9) 6ygert Tekct "Ool 1"

DYHKUMA ONA BO3BELEHWNA B CTeneHb yncna. Ecnn y pyHk-
UMK 4Ba aprymeHTa, TO pe3y/bTaTOM ABAAETCA MepPBOe Yuc-
N0 B CTeneHu, onpefenseMoii BTOpPbIM 4uciom. [Apyru-
MW CMOBaMM, pPesy/nbTaTOM BblpaXeHUsA pow (X, y) ABAAeT-
CA 3HayYeHue X* *y. Ecnm y yHKLUM TPU aprymeHTa, To no-
Cne BO3BeAeHUs B CTeNeHb BblYWUC/AETCH OCTAaTOK OT fere-
HUS Ha TPeTUI apryMeHT: TO eCTb Pe3y/NbTaTOM BblpaXeHus
pow(x,y,z) aBnderca 3HayeHue (X**y) %z. Hanpumep,
pe3ynbTaToM BbipaxeHus pow (2,3) 6yaeT 3HayeHue 8, a
pe3ynbTaTOM BblpaxeHuns pow (2,3,5) 6ynert 3HayeHue 3
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DYHKUUA OnucaHne

CDyHKLI.I/IFI npegHasHadyeHa ANnA OKPYyrneHud ,El'el\/‘ICTBI/ITel'Ib-
HbIX 3HAYEHU A0 LUenoYncneHHbIX. ApfyMeHTOM YKasblBa-
€TCA OKpyrndemoe 3Ha4eHwue. OprrneHme BbIMO/THAETCA NO
TaKM MpaBunam:

e ecnn gpo6Has 4acTb OKPYI/ISEMOro 3HauyeHWUs MeHbLLE
0.5, OKpyrneHue BbINOMHAETCA A0 61MKaRLLIETO MEHbLLE-
ro Lesioro Yncna;

e eciiM Apo6GHas 4acTb OKPYF/ISEMOr0 3HayeHuUs O0/bLIe
0.5, OKpyr/ieHne BbINONHAETCA A0 6/MXKaiiwero 60bLe-
ro Lienoro Yncna;

e ec/n Apo6Has yacTb OKPYI/ISieMOro 3HauyeHUs PaBHSET -
ca 0.5, oKpyrneHue BbIMOMHAETCS A0 GAMXKaliLIEero yet-
HOTO L|e/I0ro Ymncna.

round() Ecnv (yHKUMM nNepefaTb BTOPOI aprymeHT, TO OH Gyger

onpefensTb KONMYECTBO 3HAKOB B APO6HOI YacTu, 40 KOTO-
pbiX 6YZeT BbINOMNHATLCA OKPYrneHue (TO eCTb B 3TOM CAy-
Yyae OKpYr/ieHWe BbIMO/HAETCA HEe [0 Lenoro uyucna, a go
LeNCTBUTENbHOTO C KO/MMYECTBOM pa3psjoB nocne 3ans-
TOl, ONpefenseMbiM BTOPbIM apryMeHToM (yHkKuum). Ha-
npuMep, pesynbTaToM BblpaxkeHusa round (4.6) (ApobHas
yactb 0 .6) ecTb 3HayeHue 5, y BoipaxxeHus round (-4.6)
(apobHasa wuvactb 0.4) 3HayeHwe -5, Yy BblpaxeHusa
round (4.4) (gpobHas yacTb 0.4) 3HaueHue 4,y Bblpaxe-
Hua round (-4.4) (gpobHas yactb 0 .6) 3HayeHue -4,y
BbipaxeHus round (4.5) (gpo6Haa yactb 0.5) 3HayeHue
4,ay BblpaxeHuns round (-4.5) (gpobHas yactb 0.5)- co-
OTBETCTBEHHO, -4. 15 cpaBHeHWA: pe3ynbTaT BblpaXKeHWSA
round(1.23456,3) -uucno 1.235

C HEKOTOPbLIMU U3 3TUX q)yHKLI,VIVI Mbl €eLle 6y,CI,EM MMETb A€/10 N MO3HAKOMUMCA C
HUMMW NOGAMXKE npun peweHnn 3agad B cneayrownx rnasax KHUrn.

G3
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Bonblwoe KONNYECTBO MaTeMaTUUYECKUX PYHKUUIA CTAHOBUTCA AOCTYMHbIM MO-
cne nogkntoyeHna mogyna math. Mogynm obcyxgaroTca fanee, HO cpasy oTMme-
TUM, YTO HMYErO CNOXHOTO B MOAKAOUYEHUN MOAYA HET: ANF 3TOr0 B Nporpam-
My LOCTAaTOYHO A06aBUTb MHCTPYKLUMIO import math. MNocne atoro, Hanpu-
Mep, MOXeM B MPOrpaMmMHOM KOAE MCMO0/b30BaTb TPUTOHOMETPUYECKNE PYHK-
uunu, Takue, kKak sin () (cunyc), cos () (kocunyc), tan () (TaHreHc) u MHorue
apyrue. MNpasja, 419 YKasaHHOro crnoco6a MMNopTUMPOBaHUA MOAYSA, NPW BbI30-
Be (DYHKL WA N3 3TOr0 MOAYNSA NPUAETCA Nepes UMeHeM (DYHKL UM YKa3biBaTb Ha-
3BaHue mogynsa (pasgenuTesnb UMeEHU MOAYNA U UMEHU PYHKUUKN - TOUKA): Ha-
npumep, math.sin (), math.cos () uamu math.tan (). Takxke B 3TOM MOAY-

Ne onpepeneHbl nppaLnoHanbHble NOCTOAHHbIE: N ~ 3.14159265 (MHCTpyKLUSA

math.pi) ne « 2.7182818 (MHcTpyKkuma math.e).

HeMHOro nosxe B KHUre mbl PacCMOTPUM MPUMEPLI, B KOTOPbIX NMPOrpaMMHblie
KOAbl, HalMMCaHHbIE Ha A3blIKe PythOI’], MCNONb3YKHTCA OANA pelWeHNna BblHUCNN-
TeNbHbIX 3a4ad.

Moaknw4yeHne moayneu

Hy, noHumaeTe, A 3a Keupom nowen, a TyT
Takue NPUKNYeHns!

n3 K/ "'TocTusa 13 bygywiero™

O6bI4HO Nog MOAYNEM NoApa3yMeBaeTCcs HeKOTOPbIA aiin ¢ nporpamMmoi unu
610KOM nporpaMMHoro kKoga. Mpu HanucaHum 60MbWIMX NPOrpaMMm He BCer-
fa yfoOHO BeCb MPOrpaMMHbIA KOA XpaHuTb B O4HOM ¢haiine. MoaTomy ero pas-
6VBalOT Ha OTAe/bHbIE YAaCTM UAW HA MOAYNU. BO3MOXEH W Apyroii BapuaHT:
Npu HanucaHum co6CTBEHHOW NPOrpaMMbl Mbl XOTUM MCMNOMb30BaTh YaCTb NPoO-
rpaMMHOro Koga, KoTopbli 6bi1 co3gaH paHee (M HaXOAUTCA B KAKOM-TO onpe-
feneHHom mogyne). YTobbl MCnonbL30BaTh TakoW KOA, HEOOXOAMMO UMMOPTU-
pOBaTb COOTBETCTBYOLW M MOAYNb. Jns MNOPTUPOBaAHUA MOAY e NCNONb3Y-
eTCH MHCTPYKLUMA import, nocne KOTOPOI yKa3blBaeTCA Ha3BaHve NogKayae-
MOro (MMNopTUPYyeMoro) mogynsa. Mel 6ysem MMNOpTUPOBaTbh BCTPOEHHbIE MO-
aynu Python - To ecTb Te MOAY/IN, KOTOPbIe ABNAAIOTCA COCTABHON YacTbiO Cpefbl
pa3paboTku Ha a3blke Python. Hanpumep, eciM Mbl XOTUM MMNOPTMPOBAThL Ma-
TeMaTuyeckuii mogynb math (Mogynb coaepXuT pasinyHble MaTemaTuyeckue
YHKLUN U YTUAUTBI), TO UCNONb3YEM UHCTPYKUMIO import math. Ecnu nm-

LNNKI
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MopTUPYeMbIX MOAYNeii HECKO/IbKO, TO MOC/e MHCTPYKLUMM im port UMeHa M-
NOPTUPYEMbIX MOAY/IEN NepevncnanTCa vYepes 3ansaTyio.

Mocne Toro, Kak MOAyNb NOAKNHOUEH, OMUCAHHbIE B HEM (DYHKLUW, NEPEMEHHbIe
M Apyrue nonesHbie KOHCTPYKLMN MOXHO MCNO/b30BaTb B MPOrpaMMHOM KoZe.
Ho npu aToM KaxKabli pa3 HE06XO0ANMO ABHO YKa3blBaTb UMA MOAY /A, B KOTOPOM
onucaHa nepemMeHHas unu yHKUuA. cnonb3yeTca Tak HasbiBaeMbIil TOYEY-
HbIA CUHTAKCUC: CHavana ykasbiBaeM UM MOLYNA, W, Yepe3 TOUKY, UMS MepemMeH-
HOM MAn HasBaHMe PyHKUMKM (CO BCEMM MonaravwWwummca aprymeHtamu). Ha-
nNpMMeEp, eciM Mbl XOTMM UCMOJIb30BaTb MepeMeHHY0, KOTopas onucaHa B MO-
Ayne, TO COOTBETCTBYIOLW A UHCTPYKLMA OyAeT BbIrNafeTb KaK MOLYNb . ne-
pemeHHas. Mprnyem npegBapuTesibHO KOMaHAoOM im port Moayab HE06X0AUMO
MMnopTMpoBaTb MoAynb. Bonee KOHKPeTHO, B Mogyfie math ecTb nepemeHHas

pico 3Ha4yeHMEeM NOCTOSHHOW N ~ 3.14159265. Ecnn Mbl XOTUM YBWAETb 3Ha-
YeHue 3TON NepeMeHHOR, TO cHavyana KomaHgoi import math nogkntouaem
mMoAaynb math, a 3atem komaHgoii print (math.pi) oTtobpaxaem 3HauyeHue
nepemMeHHON p i 1n3 mogynsa math.

BmecTo TOro 4to6bl MCMONL30BATL MMSA MOAYNA Npy 0bpaweHun K ero "cogep-
XUMOMY", MOXeEM AnA MOAYNSA co3faTb "ncesgoHnM™. Mogy/b NOAKN0YAEM KO-
MaHZo# B hopmate import Moaynb as ums. pyrumu cnosamu, B MUHCTPYKLUK
NMOAKMIOYEHNA MOLYNA NOCNE UMEHN MOAYNA Yepes KN0YEBOe C/I0BO aS MOXHO
yKa3aTb UAEHTU(PNKATOP, KOTOPbIA 6yAeT NCNONb30BaTLCA BMECTO UMEHN MOLY-
nd. To ecTb MOLY/b BCe paBHO MOAK/IOYAETCA, HO KOTla Mbl 06pallaemcs K nepe-
MEHHbIM U PYHKLUAM 3TOr0 MOAYNA, TO YKa3blBAEM HE UMSA MOLYNA, & UAEHTU-
thnkatop (TOT, KOTOPbI NOC/e KNHOYEBOro C/0Ba as). Hanpumep, ecnu mbl nog-
Kn4yaeM MOAYNb KOMaHAoW import mMogynb as umA, To obpawartbca K ne-
PEMEHHOI M3 MOAYNA HYXHO B JopmaTe UMA. NnepeMeHHas. Ecnv BCNOMHUTL
0 Mogyne math v mogknYMTL €ro KOMaHgom import math as m To pacne-
yaTaTb 3HAYEHWe NEPEMEHHON P i MOXeM KOMaHZou print(m.pi).

W Ha3sameTtky

Ecnn mMbl nogxknioumnnm mogysb ¢ "nceBAoHNMOM', TO o6pallaTbCs K CoOAepXUMoMy MOo-
Ayns npuaeTcs vepes "nceBAOHUM'™ - MOMNbITKA UCMNONb30BaTb UMA MOAYNA NpuBeAeT K
ownbKe.

OueBuaHbIM 06pa3om 6pocaetca B rnasa Heyfo6CcTBO, CBA3aHHOe C HEOOXOoAM-
MOCTbIO Mpu 06palleHnn K nepemMeHHbIM U YHKLMAM MOLYNA B ABHOM Bufe
yKasblBaTb UM MOAYNA (Unu ero "ncesfoHMM™). Ho 3ech e KpoeTca 1 rnas-
HOEe NPeVMYLLEeCTBO: HEMOCPEACTBEHHO B MPOrpaMMHOM KOZe Mbl MOXEM Onpe-
LeNnnUTb NePEMEHHYIO ((DYHKLMIO WX YTO-TO eLLe) C TaKUM XEe MMeHeM, KakK 1 B
nofkntoyaemom Mogyne. B aTom cnyvyae HanuMuve Mam OTCYTCTBME MMEHU MO-

T
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Ayns npu o6palleHnn K nepeMeHHOW (MAn QyHKLMM) NO3BOMSET OLHO3HAYHO
NAEHTN(HNLMPOBATh, O KAKOW NPOrpaMMHOA KOHCTPYKLWN ULET peyb.

BmecTe ¢ TeM, MOXHO MOAKNOUYATb He BECb MOAY/Tb, 8 TONIbKO HEKOTOPbIE €r0 YTU-
NnTbI (MepeMeHHble NK GyHKLKUKN). CKaxeM, ecnnm U3 MOAYNA HAc UHTepecyeT
TO/IbKO OfjHAa NepeMeHHas, TO MOXEM BOCMO/b30BaTbCA KOMaHaoh from wmo-
Aynb import nepeMmeHHas. [locne aTOro NnepemMeHHy0 MOXHO UCNONb30BaThb
6e3 CCbI/IKM Ha UMA MogynA. Tak, 4To6bl MCNOMbL30BAaTL B MPOrpaMMHOM KOAe rne-
peMeHHYI0 p i 6e3 ykazaHus nepej ee MMeHeM Ha3BaHusa Mogyns math, ucnonb-
3yeM MHCTpyKuuio nmnopta from math import pi.

Ecnv Mbl XOTUM NOAKAOYNTL BCE YTUMMUTBLI M3 HEKOTOPOTrO MOAY NS, NOME3HON
6ynet MHcTpykuma from mofynbe import * (To eCTb NOCAe UHCTPYKLUUU UM-
MOPT YKa3biBaeM 3BE3J04KY).

TepHapHbIi onepaTtop

Hwnuyero ocob6eHHoro. O6blKHOBEHHas KOHTpa-
6aHpa.
n3k/ "'bpunivaHToBaspyka”

YacTo BO3HMKaeT HEO6XOAMMOCTb BbIMOMHATL B MPOrpaMMHOM KOZe pa3finyHble
KOMaH[bl B 3aBUCUMOCTU OT TOr0, BbIMO/HAEGTCA UM HET HEKOTOPOE YC/IoBMeE.
Boo6Le Takasa 3ajaya peLaeTcs ¢ NOMOLL b0 YCNOBHOI0 onepaTopa, ¢ KOTOPbIM
Mbl MO3HAKOMUMCS B CliefytoLeid rnase. BmecTe ¢ Tem, ecTb "ynpoLyeHHas" gop-
Ma YC/I0BHOTO onepaTopa, KOTOpyto, Mo aHanorum ¢ assikamy C++ njava, MOX-
HO Obl/1I0 6bl Ha3BaTb TEpPHAapPHbLIM OMepaTopPoM (XOTH, KOHEYHO, paccmaTpuBae-
Mas fanee KOHCTPYKLUA Pe3KO KOHTPACTUPYET C 0ObIYHLIMU MPeSCTaBNeEHNAMM
06 oneparope).

Q Hasawmetky

OG6bIYHO OrnepaTopbl 6bIBAOT YHAPHbIE Y BUHAPHbIE. Y YHApHOro onepaTopa ofAuH one-
paHg, y 6uHapHoro onepaTtopa Aga onepaHga. TepHapHbIii onepaTop - oneparop, y Ko-
TOporo Tpu onepaHga. OAVH U3 OMNepaHAoB - 3To NpoBepsieMoe ycrnosue. Eule aBa one-
paHa - 3HaueHUsl, OAHO M3 KOTOPbIX BO3BPALLAETCA B Ka4ecTBe pesynbrara, B 3aBUCU-
MOCTV OT NPOBEPSIEMOro YC/0BUs.

TepHapHbIii onepaTop BO3BpaLyaeT 3HaYeHne. Mpuyem 3To 3HaueHne 3aBUCUT OT
WCTUHHOCTW UM NIOXKHOCTU HEKOTOPOro yciosus. LLIa6noH TepHapHOro onepa-
TOpa TakKoi ()KMPHbLIM WPU(HTOM BblAeNeHbl OCHOBHbIE UHCTPYKLUM B Bblpaxe-
HUW NS TEPHAPHOTO onepaTopa):

3HauveHune_1 if ycnoBue else 3HauyeHue_?2

0
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TepHapHbIii onepaTop - AOCTAaTOYHO C/I0XHAsA KOHCTPyKUMs. CHavana ykasbl-
BaeTCs BblpaXeHUe (3HauyeHune_1), KOTOpoe onpesensieT 3HaueHne TepHapHO-
ro ornepaTopa NpyW UCTUHHOCTU YCNOBUA. MexXay 3TUM BblpaXeHUEM U YC/o-
BMEM yKa3sblBaeTcs Kntouesoe cnoBo if. Mocne ycnoBus ykasbiBaeTcs Knoue-
BOe C/10BO else, a 3aTeM BblpaXeHUWe (3HaUYeHMe_2), onpefenstoliee pesysb-
TaT TePHApPHOrO ONepaTopa, eC/iM yCN0BUE He BbINOIHEHO.He60/bLIo npumep
MCNONb30BaHUA TEPHAPHOTO OMepaTopa NpuBeAeH B INCTUHTEe 1.8.

JincTtuHr 1.8. TepHapHbI onepaTop

# CuuTbiBaeTCA MNEpPBOE 4YUCIO
a=float (input ("BBegute nepBoe uucno: "))
# CumTbiBaeTCq BTOPOE 4UCAO
b=float (input ("BBeguTe BTOpPOE umcno: "))
# [lepBoe 3HauyeHUe

value_I="nepBoe uucno 6onbwe BTOpPOro."

# BTopoe 3HaueHUe

valu6_2="BTOpoe 4YMCNO He MeHblle NepBOro."
# Bbl3blBaeTCcqd TepHapHbIi onepaTtop

res=value_ | if a>b else value_2
# OTob6paxaeTca pe3ynbTaTr
print(res)

Pe3ynbTaT BbIMOMHEHWUS 3TOr0 MPOrPaMMHONO KOAa MOXET BblTb TakuM (KUp-
HbIM LUPU(TOM BbleNeH BBOJ NO/b30BaTENSA):

Pe3ynbTar ebinonHerusi nporpammbi (U3 JIMCTUHrA 1.8)

BeeauTe nepBoe uyucno: 12
BBEAMUTE BTOpOe uucno: 30
BTopoe 4MCNO HEe MeHblle MepBOTroO.

Nnn Taknm:

pe3ynbTaT BbINOIHEHUSI NPOrpamMMbl \U3 IMbTHra law/

BeeauTe nepsoe uucno: 30
BBeANWTe BTOpOoe uucno: 12
MepBoe umcno Gonblie BTOPOTO.

B faHHOM cniyyae cuTyauus 4OCTATOYHO npocTas. CHauyana nosb30BaTefieM BBO-
ASTCS ABa YMcna, KOTOPble 3aNUCLIBAKOTCA B NepeEMeHHbIe a U b. [11s cunThiBa-
HWs BBOSMMOTO NOJIb30BATE/IEM 3HAYEHUS Mbl UCMOMb3YeM PYHKUMIO input ().
Ho nockofibKy 3Ta yHKLMS B KauyecTBe pe3y/bTaTa BO3BpaLlaeT BBEAEHHOe
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nonb30BaTeNeM 3Ha4YeHne B TEKCTOBOM (hopmate, 415 HAAEeXHOCTU npeobpasy-
eM CYMTaHHOe 3HaYyeHue K hopMaTy ymucna ¢ nnasarolyeli TOUKON, ANa Yero ne-
pefaem pe3ynbTat Bbl3oBa GyHKUUKM input () aprymeHTom pyHkumu float ().

3HayeHMe nepemMeHHOW res BbIYWCAAETCH HAa OCHOBE TepHapHOro oneparto-
pa. B TepHapHOM onepaTtope nposepseTca ycnosue a<b. Ecnu ycnosue UCTUH-
HO, TO NEpPeMeHHOW res MpucBaMBaeTCs TEKCTOBOE 3HAYeHMe U3 NepeMeHHOi
value_Il. Ecnun ycnoBue N0XHO, TO NEPeMeHHON res nNpucBanMBaeTca 3Ha4YeHue
nepeMeHHoOW value_2. 3HayeHne nepemMeHHOl res oTobpaxaeTca B OKHe Bbl-
BOZa C MoMowbio hyHKuum print ().

Pe3ome

Tonbko A Teba npolwy - roBopu cCNokoliHo, 6e3 opa-
TOpPCKOro HaXkmma.
n3 K/ ""Be3ymMHbIN feHb H>KeHepa bapkacosa”

MoaBeneM KpaTKWe UTOTW 3TOI FNaBbl.

1 MporpamMma, HanucaHHas Ha Python - 3To mocnefoBaTenbHOCTb KO-
MaHg. [Ons BbIMOMHEHMS 3TUX KOMaHfA WCNOb3yeTcs creyuanbHas
nporpamMMa-uHTEpNpeTaTop.

2. B nporpamme MOryT UCnosib3oBaTbCa nepemMeHHble. B Python nepemeH-
Has CcCbl/laeTCs Ha 3HAYeHMe, a He COLEPXUT ero, Kak BO MHOTUX ApYrux
A3blKax NPorpaMmMmmpoBaHus.

3. B Python cylecTByeT HeCKOJIbKO TUMOB JaHHbIX. YNCNOBbIE 3HAYeHUA
peanunsyoTcsa gaHHbiMy TUna int (yensie yncna), float (gelicTBuTeNb-
Hble yncna) u complex (komnnaekcHble Yyncna). na o603Ha4YeHUss MHU-
MOW 4aCTW KOMMJEKCHOIO Ync/ia Mcnonb3yrT 6ykBy j (60nbWwy0 mam
ManeHbKyt0). BUHapHbIe, BOCbMEpPUYHbIE U LIECTHALaTePUYHbIE NUTE-
panbl BBOAATCHA COOTBETCTBEHHO ¢ npedukcamu Ob, 00 n Ox (BTOpas
6yKBa MOCne HYs MOXET ObITb 60bLWIOK NAN ManeHbKOoM).

4. TeKCTy COOTBETCTBYET TN Str. TeKCTOBble MMTepasbl 3aK/HOYAOTCS B
ABOViHbIEe (UM OfUHAPHbIE) KaBbIUYKM.

5. C nomouibo TMNa bool peanusyroTca noruvyeckue 3HauvyeHud. [aH-
Hble 3TOF0 TMMa MOTYT MPUHMMaTb 3Ha4YeHWa True (MCTUHA) N False
(noXb). Jlornyeckme 3HavyeHUsa ABAAKOTCA MOABMAOM LLENOYNCIEHHO-
ro TMna faHHbIX, U MO3TOMY MOTYT UCNO/b30BaTbCS B apuPMEeTUYECKNX
BbIYNCNEHUAX.

i?H i
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Mnasa 1. lNepsble nporpammbl Ha Python

Tvn nepeMeHHON SIBHO YKasbiBaTb HE HYXHO - OH ONpejensieTcs Ha
OCHOBE 3HAUYEHWS, HA KOTOPOE CChINTaeTCs NepeMeHHas.

[Ons BBOoAa AaHHbIX C KOHCOMM MCNOMb3YOT PyHKUMO input (), a ans
BbIBOJA - yHKUMO print ().

[ns BBOZA B MPOrpamMMHbIi KOJ KOMMEHTapWs UCMOMb3YHT CUMBON #.
Bce, 4TO HAXOAMTCS cnpasa OT 3TOr0 CUMBO/A, MHTEPNPETATOPOM UTHO-
pupyeTcs.

OcHOBHble onepaTopbl Python MOXHO pa3gennTb Ha YeTbipe TPymMbl:
apumMeTUYeckue, NOGUTOBbIE, TOTUYECKME 1 ONEPATOPbLI CPABHEHUS.

ApumeTnyeckune onepaTopsl: + (CnoxeHue), - (BbluntaHue), * (yMHo-
XeHue), / (peneHue), // (uenoyucneHHoe feneHue), %(ocTaTok OT Le-
NIOYMCNIEHHOT 0 feneHus), ** (Bo3BeJeHune B CTENEHbL).

Mo6uToBbIe onepaTopbl: ~ (N06MTOBOE OTpULaHKE), &(NobuTtosoe N),
| (no6utosoe NN), N(no6nTosoe UCKAKOYAKOLWLEE NN), « (no-
6UTOBLIN cABWT BNEBO), » (NOOGMTOBLIV CABUT BNpPago).

Nornyeckune onepatopsbl: or (noruyeckoe MJIN), and (nornueckoe A1),
not (normyeckoe oTpuuaHue).

Onepatopbl cpaBHeHUsA: >(60/blHE), <(MeHbIHe), <=(He 60/bLIEe),
>=(He MeHblUue), ==(paBHO), !=(He paBHO). Takxe K ornepaTopam cpas-
HeHUs 06bIYHO OTHOCAT OMepaTop MPOBEPKU UAEHTUYHOCTU OOBLEKTOB
iS 1 onepaTop NPOBEPKN HEMAEHTUUYHOCTM 006BEKTOB iS not.

OnepaTop NpucBavBaHus UMEET COKpPALLEHHble (POPMbI: HANpUMep, KO-
MaHAy BUAa X=X+Yy MOXHO 3anucaTb B BUAe X+=y. Takoro Tmna cokpa-
LEeHHbIE BbIPAXEHWSA MOXHO UCNO/b30BaTh AJf BCEX apuMETUUECKNX
1 NOGUTOBLIX ONEPaTOPOB.

®yHKuus eval () NO3BONSET BBIUNCANTL BbIPOXKEHNE, KOTOPOE B BUJE
TeKCcTa NepesaHo apryMeHToM yHKUUN.

[na nogknoyeHna mogyneii UCNONb3yeTca UHCTPyKUMUa import, no-
C/fle KOTOPOW yKa3blBaeTcA UMA NOLKOYaeMoro mogynsa. Mpu mcnonb-
30BaHMM nepemMeHHbIX (PYHKLUIA) N3 NOAKIOYEHHOTO MOAYNA UMS MO-
Ayns (Yepes TOYKY) yKasblBaeTCa nepef MMEHEM MepemMeHHON (PyHK-
uunu).

TepHapHbIii onepaTop MMeeT TpM OMepaHAa WM BO3BPALLaeT 3HauYeHue
B 3aBMCMMOCTM OT UCTUHHOCTU WM NIOXXHOCTWM HEKOTOPOrO YC/0BUSA
(oAvH 13 ONepaH0B TEPHAPHOTO OMEpaTopa).
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YnpaBnawwme NHCTPYKUNK
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Hy, €C/IN Thbl X04elWb BpawlaTbCAd, TOorga, KoHe4-
HO, BpaLaiics.
n3 K/ ""ipoHus cyabbbl Um ¢ Nerkum napom'

B 3Toii rnase peyb NoigeT 06 ynpaBafoWwmUX MHCTPYKLMAX. K ynpasastowmm
WHCTPYKUMSAM B JaHHOM C/lydae Mbl OTHOCUM YC/IOBHbIIA onepaTop (Co BCEMU ero
BO3MOXHbIMN MOAUMUKALUAMN), a TaKXKe onepaTopbl Uukna (B A3bike Python
nx 4Ba). Mo 60nbWOMY CUETY, UMEHHO YNpPaBAfOLW e MHCTPYKLAN LenatoT npo-
rpamMmMmy LeiCTBUTENbHO MPOrpaMMoOi - TO ecTb LLeNIOCTHOW KOHCTPYKLMEN, a He
6aHanbHbIM HA60pPOM NOCNe0BaTeIbHO BbIMOIHAEMbIX KOMaH. Ho 060 Bcem no
nopsigky. B nepByto ouepesb pacCCMOTPUM YC/IOBHbIA 0NepaTop, NpuyeM HauHem
C CaMbIX NPOCTbIX €ro Bepcuii.

YCNoBHbI onepaTop

-Byab A Baweil >XKeHoli, 1 6bl ToXKe yexana.

- Ecnun 6bl Bbl 661N MOE >XeHOM, 9 6bl MOBECUN-
csi.

n3 K/ "'ViBaH Bacunbesny meHsie T npodec-
cuio™

YcnoBHbIli onepatop (MW, Kak ero ele MHOTAa Ha3biBaKT, YC/IOBHAA UHCTPYK-
Lus) NMO3BOMSET B 3aBUCMMOCTU OT UCTUHHOCTY WU NTOXKHOCTY OMpPeeNIEHHOT0
YC/TIOBUS BbIMOMIHATL Pa3/MyHbie 6/I0KM MPOrpaMMHOro koga. O6uias cxema, B
COOTBETCTBUM C KOTOPOI (PYHKLWOHUPYET YCNOBHbI/ 0NepaTop, BoIFASANT Tak:

e [lpoBepsieTcs HEKOTOPOE YC/0BME: 06LIYHO 3TO BbIPAXKEHWE, 3HAUYEHWE
KOTOPOT0 MOXET MHTePNPeTUPOBATLCA KaK UCTUHHOE (3HAaYeHUe True)
WM NOXHOe (3HaueHue False).

» Ecnu BbipaXkeHMe-ycnoBue WHTEPNPETUPYETCS KaK UCTUHHOE, BbINO-
HAeTCA BblfeNeHHas cneuuanbHbiM 06pa3oM MocnefoBaTeNlbHOCTb KO-
MaHf.

e Ecnn ycnosue UHTEPNpPETUPYETCS KaK /I0OXHOE, BbIMOHAETCS Apyras
(HO ToXe BblAeneHHas crneynanbHbiM 06pa3oM) NOCe[0BaTENLHOCTb
KOMaHf,.

« [locne Toro, Kak ofjHa Unu Apyras nocneAoBaTeNbHOCTb KOMaH/ yC0B-
HOro onepaTtopa BbIMOMHeHa, ynpaBneHue nepegaeTcs Toil KOMaHge, Ko-
TOpasi HaXoAWUTCA MOCNe KOMaH bl Bbi30Ba YCNOBHOIO onepaTopa.
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PakTnueckm, peyb ULeT 0 TOM, YTO MMeeTCca ABa Habopa KOMaHf, a pelleHne o
TOM, KaKoii U3 HabopoB KOMaHJ BbINOMHATL, MPUHUMAETCS NO pesynbTaTam npo-
BEPKMN BblpaXeHus-ycnosma. TakuMm obpa3om, B mporpamMme co3gaeTcs "Touka
BeTBNEHUA".

B A3bike Python ycnoBHbIli onepaTop peanusyeTcs B BUAe NporpaMm-
HOro 6/10Ka co cnegyowmnm WwabnoHoM (KUPHbLIM LWPUQPTOM BblAeNEHbI
K/HOYEBbIE 3NIEMEHTbI):

if ycnosue:
KomMaHAabl_1
else:
KomMaHAab 2

Mocne kntoyesoro cnosa i f ykasbiBaeTcs YCNOBUE - BbIPAXEHNE NOTNYECKO-
ro tmna (Mnm gonyckarwllee MHTeprnpeTaunio B TepMmHax True U False). o-
cne ycnoBusa ctaButca gsoetouune (To ecTh :). [anee cnegyeT 610K KOMaH[, KO-
TOpbIE BbIMOMHAKTCS, €CN YCNOBUE UCTUHHO (B WabnoHe 3To KOMaHAbl_1).
Bnok komaHA BblgensaeTcs C MOMOLL b0 OTCTYIMOB (3TO CTaHAAPTHbIA CNOCO6 Bbl-
feneHns 610KoB KoMaHz B A3bike Python). B npuHumne, KonnyecTso OTCTYMNOB
MOXeT ObITb NPOM3BO/IbHBIM - F1aBHOE, YTOObI 415 KaXL0N KOMaHAbl 6n1oka ae-
Nanocb OA4HO U TO XK€ KOANYeCTBO OTCTYNOB. HO 06LWenpuHATLIM ABNAeTCA Npa-
BUNO genaTh 4 oTcTyna (4 npobena).

Mocne oKoH4YaHMA 610Ka KOMaHA (BbIMOAHAEMbIX NMPU UCTUHHOM YC/IOBUMW)
cnefyeTt KnrueBoe CnoBo e lse (1 gBoetoumne :). Knoyesoe CNoBO else [LOJIXK-
HO 6bITb Ha TOM XXe YPOBHe (TaKTe )Ke KOIMYeCTBO OTCTYMNOB AN Npo6enoB), 4to
n Knto4vesoe cnoso if. [anee - ewe oguH 610K KOMaHg (B WwabnoHe 0603HaUYEHbI
Kak KOMaHfbl_2), KOTOpble BbINOMHAKTCA, €CNN YCIOBUE NI0XHO.

W Ha3sameTtky

B Python HECKOJIbKO KOMaHA MOTyT HaxoaAnTbCA B OAHOM cTpoke. B aTom cnyyae komaH-
Abl pasaenarTca TOUKON C 3anAToN. Takke KOMaH4bl MOXHO pasmMewaTtb B opnHomn TPO-
Ke c ko4veBbiMu cnoBamun i f n else. Ho 3To He TOT cTunb, KOTOPOro Hy>XXHO npunaep-
XnBaTbCA.

Cxema BbIMO/IHEHMSA YCN0BHOTO onepaTopa UuancTpupyerca Ha puc. 2.1.
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Punc. 2.1. Cxema BbINOJSIHEHUSA YC/IOBHOIO orneparopa

MpumMep NCNOMb30BaHUS YCIOBHOTO OMepaTopa NpuBeAeH B MCTUHTe 2.1.

JIncTtuHr 2.1. YcnoBHbIi onepatop 1

# llonb3oBaTenb BBOAWUT 3HauveHue
res=eval(input("BBegnte 4To-HMOGYAbL: "))
# Mcnonb3yem yCNOBHbLI onepatop ANA NPOBeEPKM
# Tvna BBeLEHHOT0 MNONb30BaTeNeM 3Ha4YeHUSA
if type(res)==int:

# Ecnu uenoe uywucno

print("Bbel BBEAM Lenoe 4yucnol!™)
else:

# Ecnm uTt0-TO pgpyroe

print("9To TOYHO He uenoe uyucno!")
# lMocne BbINOMHEHWSA YCNOBHOFO0 onepaTtopa
print("Pa6boTta 3aBepweHal")

[Mpwn 3anycke nporpamMsbl Ha BbIMOJIHEHME CHaYala NoABAseTCA 3anpoc 414 BBO-
[la MoNb30BaTe/IEM HEKOTOPOro 3HayeHus. BBefeHHOe nosib3oBaTesieM 3Ha4eHue
CUMTBLIBAETCA U 3aMOMUHAeTCA. 3aTeM NPOBEPAETCA TUM BBEAEHHOrO MoJib30Ba-
TeNEM 3HAYeHUA: eCc/in TOYHee, NPOBEPSAETCA, HE LeNOYUC/IEHHOe NN 3HAYeHune
BBEJ1 MO/Ib30BaTeNb? 15 3TOro NCNOoNb3yeTcs YC/0BHbLIN onepatop. Eciv nosb-
30BaTefib BBE/ Lie/I0e YMCNO, BbIBOAUTCA COOTBETCTBYHOLee coobuieHne. Ecnn
TO, YTO BBE/ MOJIb30BaTE/b, HE ABNAECTCA LiefIbiM YUC/IOM, TOXe MOABNAECTCA CO-

Xa
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06LLeHMe, HO Y)Ke Apyroe. HakoHew, noc/ie 3aBePLIEHUS BbINO/IHEHWS YCTIOBHOTO
onepartopa nosB/seTcs coobLieHe 06 OKOHYaHUM paboThbl MPOrpamMmbl.

Ll Hasametky

HanomHum, 4yto npu pa6oTe co cpegoii IDLE BBOA, NONb30BaTeNEM 3HAYEHUA OCYLLeCT-
B/ISIETCA Yepe3 OKHO MHTepnpeTatopa. MNpun paboTe co cpepoit PyScripter ons BeBoga
3HavyeHnss oTobpaxaeTcs cnelnasibHOe OKHO C NosieM BBOAA.

MOHSATHO, YTO pesy/nbTaT BbIMOJHEHUS NPOrPaMMHOI0 KoAa 3aBUCUT OT BBOAA
nonb3oBaTens. Hanpumep, ecnn Nonb3oBaTelb BBOAUT Lie/I0€ YMCNO, pe3ynbTat
MOXET 6bITb TAKUM, KaK MOKa3aHo HUKEe (KMPHbLIM LWPUQPTOM Bbl4eNEHO BBOAU-
MOE€ MO0J/Ib30BaTeNIEM 3HAUYEHME):

Pe3ynbTaTt BbINO/IHEHNS NPOrpaMmMbl (U3 IMCTUHTA 2.1)

Beegnute 4TOo-HMGYAbL: 12

Bbl BBenn uenoe yumcno!

Pa6oTta 3aBepuweHa!l

Ecnn nonb3oBaTesnb BBOAWT He Lesioe YNcno nnn BoBce He YNCNo, pesynbtat 6y-
[eT HECKOMbKO MHbIM (PKUPHBI/ WPUPT - TO, 4TO BBOAMT NOMb30BATENb):

Pe3ynbTar BbIMNO/IHEHVS MPOrpamMmbl (M3 INCTUHTa 2.1)

Beegute uto-HMGYAbL: 12.0
3T0 TOYHO He uenoe ywucno!
Pa6oTta 3aBepweHa!

PasHuLa B TOM, YTO B MEPBOM C/lyyae Nonb30BaTe/b (HO HalleMy XOTEHUIO) BBO-
AWNT 3HaveHne 12,1 3T0 Lenoe yncno. Bo BTopom cnyyae BBogMTCA yncno 12.0,
M 3TO YK€ YNCNO JeACTBUTENIbHOE - Haln4Yne AeCcATUYHON TOYKN MpeBpalyaeT Le-
NOYUCNEHHBIA NMTepan B INTepan 4Ns Yucna ¢ nnasarowwen Toukoi (tun float).

UTo KacaeTCcs HENoCpeACTBEHHO MPOrpamMMHOro Koga (CM. INCTUHT 2.1), TO He-
KOTOPbIe KOMaHAb! NIyyLle NPOKOMMEHTUPOBATb. Tak, Mbl y)Ke 3HaKOMbl C PYHK-
umeid input (). OHa BO3BpaLLaeT TEKCTOBOE NpeAcTaB/leHNe TeX AaHHbIX, KO-
TOpble BBOAUT MO/Mb30BaTE/b. TO €CTb JaXKe eC/iM No/b30BaTeNb BBOAUT YUCIO,
OHO BCe paBHO OyfJeT cuyuTaHO B TEKCTOBOM (hopmaTe (3TO Ha3biBaeTCH TEKCTO-
BOe npejcTasfieHne yucna). NMUKAHTHOCTb CUTyaLuUn B TOM, YTO Y Hac HeT ra-
paHTUK B TOM, YTO MOMbL30BAaTENIb BBEN YMCO. B npuHuuMne aToM MOXeT BbITb
KaKoi-yrofHo TekcT. Mo3aToOMy Mbl MPUMEHAEM XMTPOCTb: pe3ynbTaT QYHKUUK
input () (a aTo, HaNOMHUM, BBeAeHHOE M0Jib30BaTe/IeM TEKCTOBOE 3HaYeHUe)
nepefaem aprymeHtom yHkuuu eval (). ®yHkuunsa eval () nbitaerca "Bbl-
YNCNTL" BblIpaXKeHMe, "cnpsaTaHHoe" B TekcTe. Ecnm Tam cnpsaTaHo Lenoe yuc-
no, pesynbTatom 6ygeT aTo umcno. Ecnm felicTBUTeNbHOE YNCNO - Pe3yNbTaTOM

L 1
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6yneT OHO (geiicTBUTENbHOE YUCN0). EcAn npocTo Kakoi-TO TEKCT, TO OH TeK-
CTOM M OCTaHeTCH.

Q Hasametky

Mpv BBOAE TEKCTA €0 HYXHO ByAeT 3ak/ounTh B ABOMHbIE KaBbluki. ECIM 3TOro He
clienatb, BO3HUKHET OWMGKa, MPUYeM BO3HWKHET OHA Ha 3Tane BbINOSHEeHNUs! (OyHKLMM
eval (). To ecTb Ha 3anpoc BBeCTU 3Ha4YeHue criefyeT pearnpoBaTb akKypaTHO: Win
BBOAVM YUC/I0, UM TEKCT - HO TEKCT 06513aTe/IbHO B KaBbluKax!

Pe3ynbTat 3anOMWHaeTCA B NepeMeHHON res. Janblie B Urpy BCTynaeT yC/oB-
Hblli onepaTop. ®yHKUMeRd type () BblUMCASEM TWUM BBEAEHHOro Mojb3oBaTe-
nem 3HayeHus. B yacTHOCTW, B YCNOBHPM OnepaTope NpoBepseTca BblpaXeHue
type (res)==int, KOTOpOe NUMeeT 3HayeHue True ecnu TUMN 3HAYeHUs, Ha KO-
TOpPOe CCbINIAeTCA NepeMeHHas res, paBeH int (To eCTb ec/iv 3TO Lien0e YNCo).

Ecnn nonb3oBaTenb 4eACTBUTENbHO BBE/ LE/0€ YUCNO, BbIMONHAETCA KOMaHaa
print ("Bbl BBenu uenoe uucno!"). B npoTUBHOM cny4ae (ecnm He Bbl-
MOJIHEHO ycnoBue type (res) ==int) BbiMoNHAeTCA KoMaHfa print ("3T1o
TOYHO He UuUenoe 4yucno!™). Ha3atom 670K yCNOBHOr0O oneparopa 3akaHuu-
Baetca. KomaHgaprint ("PaboTa 3aBeplweHa!") BbINONHAETCH YXe nocne
3aBEpLUEHNS YC/IOBHOTIO oneparopa.

Tak)e xoyeTcs 06paTUTbL BHMUMaHME Ha O4HO HEManoBaXKHOe 06CTOATENLCTBO:
€C/N MONb30BaTe b BBEAET C POPMaAnbHON TOUKMN 3PEHMSA HE YNCO, HO BblpaXKe-
HMe, KOTOpPOe BO3BPALLAeT LE/IOYNCNEHHbI pe3ynbTaT (Hanpumep, 1+2**3-4),
athheKT ByaeT Takoii, Kak ecnu 66l N0Nb30BaTeNb BBEN LLE/10€e YUCIO:

Pe3ynbTaT BbINOMHEHNS NPOrpamMmbl (M3 ANCTUHrA 2.1)

BBegnTte 4TOo-HMOYfAb: 1+2**3-4
Bbl BBenun uenoe uyucno!
Pa6oTa 3aBepweHa!

: OnucaHHbIA BbIWE YCNOBHbIA onepatop 06bIYHOHA3bIBAOT if-
| onepatopom unu if-else-onepatopoM. BmecTe ¢ TeM, 3ToTONEpPATOpP |
* MOXEeT MCMNO0Mb30BaTbCA U B HECKO/IbKO MHOM BMAe. Tak, fonyckaetca uc- |
e NONb30BaHMWe yNPOLEHHOW hopMbl onepaTopa 6e3 e Ise -6noka. LLlabnoH o
*  UCNOMb30BaHWA YC/NOBHOrO OMepaTopa B 3TOM clyyae Takoil (KMPHbIM o
* WPUDTOM BbifeNeHbl KOYEBbIE IIEMEHTbI): !

| if ycnoBue: !
KOMaH bl

Kak 1 B nMpeAblAyLiem cyyae, CHayana npoBepseTcs YCA0BUE, KOTOPOE yKa3sa-
HO nocne Knto4eBoro cnosa if. EcAM yCNOBUE UCTUHHO, BbIMOMHAETCS 610K

c u
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KoMaHf. Mocne aToro ynpasneHue nepefaetca KoMaHje, pasMeLLeHHON nocne
YyCNOBHOTO onepaTopa. Ecnv ycnosue noXxHo, To paboTa yCc/I0OBHOro oneparopa
Ha 3TOM 3aKaH4YMBaeTCA W BbINONHAETCA CfefytoLlas KomaHa nocse ycnoBHOro
onepatopa. Kak BbINMOMIHAETCS YCNOBHbIV OnepaTop B YNPOLLEHHOW hopme, un-
NIIOCTPUPYET CXema Ha puc. 2.2.

Puc. 2.2. Cxema BbINO/IHEHNA YC/IOBHOTO Ofneparopa B YNpoLweHHOM
BapuaHTe 6e3 else-6n10ka

HebonbLlwoli npumep NCNONb30BaHMA YNPOLLEHHO BEPCUMM YCI0BHOIO 0NepaTo-
pa npuBeAeH B INCTUHTE 2.2,

JINCTUHT 2.2. YnpoleHHas dpopmMa yCnoBHOro oneparopa

# Monb3oBaTenb BBOAUT 3HauyeHue
res=eval(input("BeeanTte 4To-HMOYAb: "))
# Twun 3HayeHWsd 3anoMWHaeM B MepemMeHHOW
resType=type(res)
# MWcnonb3yem YyCcNnoBHble onepaTopbl (ynpoweHHas ¢opma)
# AN NPOBepKM Tuna BBELEHHOT0 MNONb30BaTefleM 3HayeHuUd
if resType==int:

# Ecnn uenoe uwucno

print("3to uenoe uymcno!")
if resType==float:

# Ecnum pelcTBUTENbHOE 4YUCNO

print("3to pgehictBuTenbHoe uymcno!")
if resTypel=int and resType!=float:

# Ecnum He uyucno

LLALL
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print("HaBepHoe, 3T0 TekcT!")
# Mocne BbLINONHEHUS YCNOBHbIX ONepaTopoB
print("Pa6ota 3aBepweHal!")

CuTyauLua oyeHb NOX0XKa Ha NPefbIAYLLY0, HO eCTb HEKOTOPbIe 0T/n4uKA. nas-
HOEe COCTOWMT B TOM, YTO TEeMepb OTC/NEXMBAKOTCA 4Ba TUMNA AaHHbIX: int U float.
MpoBepKa BbINOMHAETCA C NOMOLLbIO TPEX YCNOBHbIX ONEPaTopoB - KaXAblil B
yNpoLiLeHHoW hopme, cnegytoT OAVH 3a Apyrum. B nepBom ycnoBHOM onepaTo-
pe npoBepseTcs ycnoBue resType==int (NpeLBapuTeNibHO NEPEMEHHON re -
sType MPUCBOEHO 3HauyeHue type (res) ). TO YCN0BME UCTUHHO, eCNN nepe-
MeHHas res CCblI/Ia€TCA Ha LLeN0YNCNEHHOe 3HaYeHne. Ecnm aTo LelicTBUTENbHO
Tak, BbINONMHAETCA KOMaHAa print ("3T0 uenoe uwucno!™). Ecnu ycnosue
NNOXKHO, HNYero He BbIMOMHAETCA (MMEeTCs B BULY, YTO HUYEro He BbINO/IHAETCSH
MepBbIM YC/IOBHbIM OMEPaToOpPOM).

Bo BTOpOM yCNnOBHOM OnepaTope rnposepseTca ycnosue resType==float. Ha
cnyyail MCTUHHOCTM Takoro ycnoBMA MpefycMOTpeHa KOoMaHfga print ("371o
geicteutenbHoe umcnol"). ECnM ycnoBue NI0XKHO - HA JAHHOM 3Tarne HU-
Yero He MPOUCXOANT.

B TpeTbem yC/IOBHOM onepatope npoBepseTcs ycnoBue resTypel=int a
nd resType !I=float. YCcnoBme COCTOUT B TOM, YTO TUMN 3HAYEHUHA, Ha KOTO-
poe ccblnaetcs NepeMeHHas res, He coBnafgaeT ¢ TUMOM int W, OLHOBPEMEH-
HO, He COBMAaZaeT ¢ TUNoM float. ®aKTUUECKHU, 3TO YC/IOBUE BbIMOJIHAETCSH, €C/N
He BbIMO/IHEHO HW O4HO U3 ABYX YCNOBUI, KOTOPbIE NCMOJIb30BaNCh B NpeAbl-
AyLinX YCNOBHbIX onepartopax. Tak BOT, B 3TOM C/y4ae BbINMO/HAETCA KOMaH4a
print ("HaBsepHoe, 3T0 TekcT!").

Takum 06pasom, UMeeTCs TPX YCIOBHbIX OMEPATopa, B KAXKAOM U3 KOTOPbIX MPO-
BEPSETCS HEKOTOPOE YCN0BUE. Y CNOBUS TakUe, UTO BbIMOSHATHCS MOXET OfHO
W TONIbKO OfHO M3 HUX. [P UCTUHHOCTU TOTO UM UHOTO YC/I0BUS BbIBOAUTCS
COOTBETCTBYHOLLEE COOBLLEHNE. HUXe NpUBeseH MPUMEpP TOro, Kak MOXET Bbl-
rNS4eTb pesy/bTaT BbIMOMHEHUS NMPOrpaMMbl, EC/IN MO/Ib30BaTe/b BBOAUT LiEN0e
uncno (KUPHbIM WPUGTOM, KaK BCETAa, BblAENeH BBOJ MO/b30BaTENS):

Pe3ynbTart BbINO/IHEHNUS MPOrpamMmmbl (U3 NCTUHIA 2.2)

Beegute 4TOo-HMbYyfab: 12
310 uyenoe uywucno!
Pa6oTa 3aBepweHal!

Ecnun BBeCTU AeiACTBUTENLHOE YUCNO, pe3ynbTaT OyAeT BhIFA4ETh CEAY LM
obpasom:
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Pe3ynbTtart BbINOSIHEHNA NMPOrpamMmbl (I/I3 JTINCTUHIa

Beegute uto-Hubypgab: 12.0
370 fpencTBuTEeNbHOE ywucnol!l
PaboTta 3aBepweHa!

HakoHeL, ecnu BBECTU TEKCT, MONYYMM Takol pe3y/bTar:

Pe3ynbTar BbINO/IHEHNS NPorpaMMbl (M3 NNCTUHIA 2.2)

Beeante u4to-Hubyab: "'MI3yyaem Python*
HaBepHoe, 3TO0 TekcT!
Pa6oTta 3aBepweHa!

Ewe pa3 obpaliaemM BHUMaHUe, YTO TEKCT HYXXHO BBOAUTb B KaBblukax. U ewe
pa3 HamoMuHaeM, 4YTO CBA3AHO 3TO C TeM, Kak Mbl 06pabaTbiBaeM BBefEeHHOe
Nonb30BaTeNeM 3HAUYEeHUe - Mbl JaHHOe 3HaYeHWe nepefaeM apryMeHTom yHK-
unmeval().

UT0 MOXHO CKa3aTb 0 pACCMOTPEHHOM Bbille NporpaMmMHOM Kofe? Bo-nepsbix,
OH pabouwnii (TO ecTb BbIMOAHAETCA). B0-BTOPbLIX, OH BbINO/HAETCA MpPaBuib-
HO: ec/in Mbl BBOAWMM LeN0e YMNC/Oo, ec/in Mbl BBOAUM AeACTBUTENbHOE YUCAO, U
€C/IN Mbl BBOAWM HEUTO Apyroe (TEKCT) - B KXKA0M U3 3TUX CIy4aeM nosasnseT-
cq "nepcoHanbHoe", npefjHa3Ha4yeHHOe UMEHHO /19 3TOr0 Cay4as CoobLeHme.

OfHako ecTb 0AHO "HO". COCTOMT OHO B TOM, YTO C OfHOI CTOPOHBLI, U Mbl 3TO OT-
Meyanu, BbIMOMHATLCA MOXET TONbKO OLHO M3 TpeX NPOBepPsAeMbIX B YCNOBHbIX
onepaTopax YCNOBUiA, a C ApYroil CTOPOHbI, JaXKe eCc/i KaKoe-TO YC/I0BUE Bbl-
MOJTHEHO, OCTaBLUMECSA YCNI0BMA BCE PaBHO OyAyT NpoBepATbCs. bonee KOHKpeT-
HO, NpefCTaBMM, YTO B NEPBOM XXe YC/IOBHOM OMNepaTope yCN0BUe 0Ka3anochb Uc-
TUHHbIM.

JlaHHOe 06CTOATENLCTBO 03HAYAET, UTO fBA APYTUX YC/0BUSA O4HO3HAYHO JTOXK-
Hble, HO OHU BCe PaBHO GYAYT NPOBEPEHbI. A 3TO - I HWUE BblYMC/EHUS. U XOTA
Ha BPEMEHU BbIMO/IHEHNS CTOJ/Ib Manoro no 06beMy NPOrpaMMHOro Koja Takas
M36bITOYHOCTb MPAKTUYECKM HE CKAXKETCS, HEKOTOpasi HEY40BNETBOPEHHOCTb OT
CUTYyaL MK BCe Xe ocTaeTcs. B JaHHOM clyyae pasyMHee UCM0/Ib30BaTh HECKO/Ib-
KO BNOXEHHbIX YC/OBHbIX OMEpaTopoB. M Ha 3ToT cnyvail B Python umeetcs
cneymanbHas Bepcus yC0BHOTO oneparopa.

cu...
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OfHa Oo4YeHb NosnesHas MOAU(UKALMS YCMIOBHOTO OmepaTtopa MO3BOS-
eT MocnefoBaTelbHO MPOBEPSTbH HECKONBKO ycnoBuid. Ecnm cMoTpeThb B
KOpPEHb, TO 3TO Ha CAMOM fie/le CUCTEMA B/IOXKEHHbIX YC/MIOBHbIX ONepaTo-
poB. Vicnonb3yeTcs cnefyrowmnin wabnoH (KMpHbLIM LWPUGHTOM BblAE/EHbI
K/TIOUEBbIE 3/IEMEHTbI):

if ycnosue_1:
KoMaHabl_1

elif ycnosune_2:
KOMaHAabl_2

elif ycnosune_3:
KOmMaHabl_3

elif ycnosue_bl:
KoMaHAabl_ bl
else:
KOoMaHAbl

B faHHOM cnyyae Hayano TpaguLMOHHOE: Mocne Knwyesoro cnosa i f ykasbisa-
eTca ycnosue ans npoeepku (0603HayveHo ycnosue_1). Ecnm ycnoBue NCTUH-
HO, BbINOMHAOTCA KOMaHAbl if -610Ka (0603HayYeHbl Kak KOMaHAbl_1). Ecnu
BblpaXkeHne yc0Bue_1 noXHO, NpoBepseTCcs YCNOBUe, yKa3aHHOE Noc/ie KIto-
yeBoro cnosa e lif (B wabnoHe ycnoesue 0603Ha4eHO Kak yCnoBue_ 2, nocne
YyCNOBMWA CTaBUTCA ABOETOUME :).

Ecnu 3to, BTOpOe, YyCNOBME WCTUHHO, BbINOMHAKTCA KOMaHAbl ANS AAHHOTO
el if-6noka (komaHabl 3TOro 6/10Kka 0603Ha4YeHbl Kak KOMaHAbl_2), 1 Ha 3TOM
paboTa yCnoBHOro onepartopa 3aBepluaetca. Ecnm xe v BbipaeHue ycnosue_2
NOXHO, NpoBepseTcs ycnosue B cnegytowem el i f-610Ke, 1 B cyyae ero MCTUH-
HOCTU - KOMaH/bl 3TOro 6/10Ka.

Ecnv npu nepe6ope el i f -610KOB HU OQHOTO UCTUHHOTO YC/IOBUS HE 06HAapYXXe-
HO, BbIMOJIHAIOTCA KOMaHAbl € |s e -6/10Ka, KOTOpbIil pasMelyaeTcs B WwWabnoHe ca-
MbIM nocnefHnUM. Ha puc. 2.3 npefcTasieHa cXxema BbINMO/IHEHWA YCN0BHOIO One-
patopa c NPOBEPKO HECKONbKNX YCOBUIA.

B nucTuHre 2.3 npvBegeH NporpamMmMHbIi KoL, B KOTOPOM uaest npegblayLiero
npvMepa peann3oBaHa Yepe3 OfLMH YCNOBHbIA 0nepaTop C NPOBEPKO HECKO/b-
KMX YC/TOBWIA.
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Puc. 2.3. CxeMa BbINOSIHEHUSI YC/TIOBHOTO ofepaTtopa ¢ NPoBepKoii HECKOTLKUX YC/I0BUiA

JINCTUHT 2.3. YCNOBHbI onepaTop C NPOBEPKO HECKOMbKUX YCoBUiA

# onb3oBaTenb BBOAUT 3HayeHUue
res=eval(input("Bseante, 4To-HNbYAL: "))

# Tun 3HavyeHWs 3aNOMUHAEM B MepPeMEHHON
resType=type(res)

# Mcnonb3yem YyCnoBHble onepatopbl (ynpoweHHasa ¢opma)
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# [na NpoBepKM Tuna BBEAEHHOr0O NONb30BaTeNeM 3Ha4YeHUN
if resType==int:

# Ecnun uyenoe yucno

print("3to uenoe uwnucno!")
elif resType==float:

# Ecnu pelicTBUTENbHOE 4YUCNO

print("3to pgeWictBuTenbHoe uymcno!")
else:

# Ecnum He uyucno

print("HaBepHoe, 3T0 TekcT!")
# Mocne BbINONHEHWA YCNOBHbIX 0OMNepaTopoB
print("Pa6ota 3aBepweHal")

PesynbTaT BbIMOMIHEHWSA 3TOT0 NPOrpaMMHOr0 Koja TOYHO TaKoi e, Kak U B
npeablgyuiemM NprMepe, NO3TOMY OCTaHaBAMBATLCA Ha 3TOM He 6yaeM. OpHa-
KO anropuTMm 34ecb HEMHOTO MHOI. Tak, NepBbIM [e/0M NPOBEPSETCS YCN0BME
resType==int. Ecnu ycnoBne UCTUHHO, BEIBOANTCSA COOTBETCTBYIOLLEE CO06-
LeHne 1 paboTa yCNOBHOrO oneparopa 3aBepliaeTca. OTO 03HauyaeT, YTo cpasy
6yfeT BbiNONHEHa KOMaHga print ("Pa6oTa 3aBepweHa!™) B KOHUE npo-
rpammel, a Bce "BHYTpeHHMe" ycnoBus (TOUHee, OHO TaM 0CTanoCh OfHO) MpoBe-
psATbCA He 6yayT.

Ycnosue resType==float 6yaeT NpoBepATbLCSA TONILKO B TOM CNy4ae, eC/n N0X-
HO ycnosue resType==int. Au4To Kacaetcs e Ise -6/10Kka, TO OH BbINO/IHAETCS
“ BOBCE INLWb B TOM CNyyae, €C/N He BbIMO/HEHb! NepBble 4Ba YCN0BUS.

OnepaTtop uunkna while

KasaHb 6pan, AcTpaxaHb 6pan, PeBenb 6pan...
LLl naka He 6pan.

n3 K/ "'VieaH Bacunbesny meHsie T npodec-
cnio™

Onepatopbl LKUKNa NO3BONAT MHOFOKPATHO BbIMOMHATbL MPeAonpeae/ieHHbIN
Habop unu rpynny KomaHg. B s3bike Python ecTb gBa onepatopa uukna. CHava-
Na Mbl MO3HaKOMWUMCSH C OMepaTopoM LMKNa, B KOTOPOM ucnosb3yetrca while-
MHCTPYKUMA. Mo3ToMy 06bIYHO TaKOoi onepaTop LUKa HasbiBalOT ONepaTopoM
umkna while, nan w hile -onepatopom.

# LWa6noH y 3TOro onepatopa LMKaa No-CnapTaHCKU TPUBMAbHbIA (Kup-
HbIM LUPUPTOM BblJeNeHbl K/TOUEBbIE AEMEHTHI):

while ycnosue:
; KOMaHabl

cul
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MpuHynn paboTel onepaTopa LMKAa 04YeHb MPOCTOM: NEPBbIM AeN0M, KakK 40X0-
AWT o4yepeflb O BbINO/MIHEHWUS 3TOr0 onepaTopa, NPoBepseTca yCcnoBue, KOTO-
poe yka3zaHo nocse knwo4esoro cnosawhile. Ecnu ycnosue UCTUHHO, BbIMON-
HAKTCA KOMaHAbl B Tefie onepartopa uukna. focne BbINOMHEHUA KOMaH[ CHO-
Ba NpoBepsieTcs ycnosue. Ecv ycnoBue UCTUHHO, BbIMOMHAKTCA KOMAaH/bI,
a 3aTem nNpoBepseTcA yCNOBME, U Tak fanee - 4o Tex Nop, Noka npu npoeepke
YC/NIOBUA He OKAXETCH, YTO OHO JIOXKHO. Ha 3aTOM BbINO/IHEHME onepaTopa K-
Na 3aKaHuYMBaeTCs U BbINOMHAETCA KOMaH/a, clefytoLas nocne ycnoBHOro one-
paTtopa. CxemaTnyeckmn npoLecc BbINMOMHEHNA onepaTopa LuKna nponnnocTpu-
poOBaH AnarpamMmmoi Ha puc. 2.4.

Puc. 2.4. Cxema BbINO/HEHNA onepaTtopa uukna

Y oneparopa uunkna UMeeTca 1 "paclinmpeHHan” Bepcus ¢ KoyeBbiM C/10-
Bom else. LLa6noH 4ns onepatopa LMKa B 3TOM C/lydae TakoB (XKMPHbIM
WPUGTOM BblfeNieHbl KKUYEBbIe 3/1IEMEHTbI):

w hile ycnosue:
KoMaHabl_1
else:
KomMaHAab 2

Kpome w hile-6n0ka B aTom cnyyae ecTb ewe v e lse -610K: mocne KAKYeBoro
cnoeaelse (u gBoeTOUMA) yKa3biBaeTCca 610K KOMaHA, KOTOPbIE BbINOMHAKOTCSA
TONbKO B TOM C/lyyae, ecin YCNoBMeE Nocne MHCTPYKUUM while aBnseTca nox-
HbIM. B yacTHOCTM, B camMOM Hayasie BbINO/HEHUSA ONepaTopa LuKna nposepseT-

T
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caycnosue nocne nHCTpykuum while. Ecnv ycnosue noXHo, BbINOMHAKTCA
KomaHfbl B e Ise -6noke 1 Ha 3TOM paboTa onepaTopa LuKna 3asepLluaetca. Ecnu
YCNIOBUE NCTUHHO, BbINOMHAKOTCA KOMaHAbl w hile -6n0ka. Mocne aToro npose-
pseTcsa ycnosue. Ecnm ycnoBue N0XHO, BbinonHsaetcsa e Ise -6/10k 1 3aBeplua-
eTcs paboTa onepaTopa uukna. Ecnm ycnosue UCTUHHO, BbIMOMHAKTCA KOMaH-
bl w hile-610Ka n cHoBa NpoBepseTca ycnoBue, U Tak ganee. Cxema BbINos-
HeHUs TakoW "pacliMpeHHON" BepcMM onepaTopa UuMkna uantcTpupyeTcs gua-
rpammMoli Ha puc. 2.5.

Puc. 2.5. Cxema BbINONHEHUs oneparopa uukna c else-6,10kom

Ecnv BHMMaTeNbHO MpOaHanM3nMpoBaTb 3Ty CXeMy, TO HEC/I0XHO C006pasunTh,
YTO KOMaHAbl e lse -6/10Kka BbIMOAHAKTCS OAWH U TONbKO OAWH pa3, NpPUYEM
Ha 3aBepLUatoLLleil CTaAnun BbIMOMHEHNS OMepaTopa uyukna. Takoro e adek-
Ta MOXKHO J0O6MTbLCA, eCn 3T KOMaHAbl pa3MecTUTb BHe onepaTopa Lukna cpa-
3y nocne Hero. Moatomy B e Ise -610Ke 6b1710 6b1 Mano NOMb3bl, €Ccnn 6bl He ABa
K/H0YeBbIX CoBa (ABe MHCTPYKUuK): break n continue. MHcTpykuma break
3aBepLuaeT paboTy onepaTtopa Uukna 6e3 BbiNonaHeHUs e lse -6noka. MHCTPYK-
ums continue 3aBeplaeT BbINOMHEHME TEKYLLETO LKA N NO3BOSET MEPENTH
cpasy K npoBepke ycnosusa B w hile-6noke.

[anee mMbl NpoMNIOCTPUPYEM UCMONIb30BAHUE onepaTopa umMkna while Ha He-
CKOJIbKMUX HEC/IOXHbIX Npumepax. HayHem c npumepa, B KOTOPOM BblYMCNAETCS
CYMMa HaTypanbHbIX yncen. COOTBETCTBYHOLW M NPOrpamMMHbI/ KO NpuBefeH B
NINCTUHTE 2.4,
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JcTvHr 2.4. Cymivia HamyparisHs X WACES T Y ONepaTop LKA

print("Cymma HaTypanbHbIXx uyucen")
n=100 # KonmuyecTBO cnaraemsblx
# dopmupyeM TeKCT Ans oTobpaxeHuWa pesynbTaTa
text="1+2+...+"+str(n)+" ="
# WTepaunoHHaa nepeMeHHas ANA onepatopa LMKna
i=1
# [MepemeHHaa ANsA 3anmMcu CyMMbl
s=0
# OnepaTop uUWKNa.ANA BbLIYUC/EHUA CYMMBbI
while i<=n:
# Lob6aBnAem cnaraemMoe K CymMMme
S=s+i
# WN3meHsemM uTepauMOHHYK MNEPEMEHHYIO
i=i+l
# OTob6paxaem pe3ynbTar
print(text,s)

PesyanaT BbIMO/THEHMNA 3TOI0 NMPOrpaMMHOro Koga npeacTtaB/ieH HUXeE!

PesyrsTar BbNoHeHA MporpeMvis| (M3 JVcTvHRa 2.4)

Cymma HaTypanbHbIX 4ucen
1+2+...4100 = 5050

OcHOBY NPOrpaMMHOro Kofa cocTaB/ifeT onepaTop LMKna, Npy BbINOMHEHNUN KO-
TOPOro OCYLLEeCTBAAKTCA OCHOBHbIE BbluncneHns. Mepes BbINOMHEHWEM OMepa-
TOopa unkna komaHgom print ("CymMma HaTypanbHbiX 4ucen") BbIBOAUTCA
CO06LLEHME O TOM, 4YTO Mbl CO6MPaEMCA BbIYNCAATL CYMMY HaTypasbHbIX YMCen.
[Janee 06bABNAETCA HECKONLKO NEPEMEHHBIX.

MepemeHHas n (co 3HayeHMem 100) onpegenset KONMYECTBO CnaraemblX B CyMMe.
B gaHHOM cnyyae Mbl 6yfieM BbIUMCNATbL CyMMY 100 HaTypanbHbIX YACEN: TO ecTb
cymmy oT 1 go 100. Takxe HaM NOHaZ06UTCA TEKCTOBOE 3HAYEHME, KOTOPOE Mbl
BbIBEJ,EM B KOHCO/IM MPU 0TO6PaXKeHWK pesynbTaTa BbluncieHuii. C aToi Lenbio
MepemMeHHoONn text mpucBauBaeTcsi 3HayeHue "l+2+ ... +"+str(n)+" =",
3T0 TeKCTOBOE 3HayeHue. onyyaeTca OHO 06befuMHeHWEM (KOHKaTeHaumei)

TpeX TEKCTOBbIX PparmMeHToB: "1+2+... +" str(n) un" ="

[na o6beMHEHNA UCMONL30BAH OMepaTop CN0XeHUsA. Bonpocbl MOTYT BO3HUK-
HYTb CO BTOpPbIM "(hparMeHTOM", KOTOPbIA B JAHHOM C/ly4ae NpefCTaBeH WH-
CcTpyKumeii str (n).Pe3ynbTaToM 3TOr0 BbipaXXeHWA ABNSAETCA TEKCTOBOE Npes-
CTaBJIEHMe YMCNOBOr0 3HaAYeHMA, Ha KOTOPOe cCblfilaeTcsa nepemeHHas n. i ne-

€n
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pPeBOfa YMC/IOBOTO 3HAYEHMNS B TEKCTOBOE Mbl UCMOMb30BaNN QyHKUM str (),
KoTopas 415 NOAOGHbLIX Lefeil n npegHasHayeHa.

Takxe Mbl onpejendeM utepayoHHyto (MCNONb3yeTCsA B onepaTope uukna ang
"MHOeKcauMm™ LLMKNOB) NEPEMEHHYIO i C Haya/ibHbIM 3HadyeHMeMm 1. 3To nepsoe
cnaraemoe, KOTopoe Mbl 06aBUM K CymMMe. Pe3ynbTaT (3HauyeHue CyMMbl) 6ygem
3anucbiBaTb B MEPEMEHHYIO S, Y KOTOPOI HayanbHOe 3HavyeHue Hynesoe. [ocne
3TOrO0 BbINO/IHAETCA ONepaTop umkna. HaunHaeTca OH ¢ MHCTpYKuun while, no-
cfe KOTOPOWA yKa3aHo ycnoBue i<=n. 9T0 03HayaeT, 4TO onepaTop OyAeT BbINON-
HATbCA L0 TEX NOp, NOKa 3HaYeHMe NePeMEHHON | (MTepaLnMoHHas nepeMeHHas,
OHa Xe onpegenser cnaraemoe, npubaBnseMoe K CyMMe) He NpeBblLIaeT 3Have-
HWe nepemMeHHOl N (nocnefHee cnaraemoe B cymMMe). B Tene onepaTtopa uukna
BbINOMIHAETCS ABe KOMaHAbl. KomaHgoli s=s+i fob6asnsem ouepefHoe crnarae-
MO€ K CymMme, a 3aTeM KOMaHZoi i=i+| Ha eguHNLY YBENMYMBAEM 3Ha4YeHUe
nTepaunoHHON NnepemMeHHON. ocne BbINOAHEHMSA onepaTopa Lukna KOMaHgoi
print (text, s) oTto6paxaem B KOHCO/IbHOM OKHE pe3y/ibTaT BbIYNCIEHWNIA.

W Ha3ameTtky

BmecTo KOMaHAbl S=S+i MOXHO 6blI0 UCMO/b30BaTh 3KBUBAJIEHTHYIO eil KOMaHay
s+=i, a BMeCTO KOMaH/pl! i= i+ | - COOTBETCTBEHHO, KOMaHAy i+=1.

Cneunduka onepaTopa LMKAa TakoBa, 4YTO B KOMaHAax LMKAa LO/MKHA 6biTb
3a/10)KeHa NPUHLMNMaNbHas BO3MOXHOCTb AN N3MEeHeHUs (B pe3ynbTaTe Bbl-
MOMHEHWA 3TUX KOMaHA) NpoBepsemMOoro 3a Kaxablid LuUKA ycnosus. MiHaye mo-
XKEM MOMYUYNTb GECKOHEYHbIV LUK/, X0TA, C APYroi CTOPOHLI, faxe hopMasibHO
OECKOHeYHbI LMKA ele He 03Ha4aeT, YTo KO COCTaBfeH HempaBuabHO. B nu-
CTWHre 2.5 npuBeAeH NpMMep NPOrpaMMHOro Koga ¢ 6eCKOHeYHbIM, Ha MepBblii
B3rNf4, oNepaTopoM LuKna (KOTOpbIiA, KOHEYHO e, Ha caMOM fene 6eCKOHeuy-
HbIM He ABASeTCH).

NncTtunHr 2.5. Onepatop umkna c break-mHCTpyKumei

print("Cymma HaTypanbHbIX 4yucen")
n=100 # KonumuecTBO cCnaraemblx
# ®dopmupyem TeKCT [ANf OTo6paxeHua pesynbTaTa
text="1+2+...+"+str(n)+" ="
# WNTepaunoHHas nepemMeHHas ANA onepaTtopa LUuKna
i=1
# lMNepemeHHas Ans 3anuMcu CyMMbl
s=0
# OnepaTop uUMKNa ANA BbIYUCIEHUSA CYMMbI
while True:
# Nob6aBnAem cnaraemMoe K CymMme
s+=i



# M3MeHdAeM WTepaLWOHHYID MEPEMEHHYI0
i+=1
if i>n:
break
# OTob6paxaeM pe3ynbTaT
print (text,s)

Pe3y/ibTaT BbIMO/IHEHWUS 3TOr0 MPOrpaMMHON0 Kofa abCco/loTHO Takol e, Kak
1 B npeAblgyuiem npumepe. To eCcTb B AaHHOM C/lyYae Mbl UMeeM [efio ¢ npak-
TUYECKM TO e 3afauelt, U pellaemM ee TemMu e MeTogamu. MpocTo Mbl HEMHO-
ro MHaye OpraHM30Basn OMepaTop LMKa. A UMEHHO, MOC/E K/OYEBOr0 C10Ba
w hile B KauecTBe ycNnoBus yKasaHo 3HaueHue True. STO KOHCTaHTa. Kakue Gbl
KOMaHfbl B Tefie onepaTopa LWKAa HU BbIMOHANNCH, YC/OBME HE U3MEHUTCS.
Mo3TomMy 4TOGbI BbIATY M3 OMepaTopa LKA B HY)XXHbIA MOMEHT (3aBEPLWIMUTH pa-
60Ty onepaTtopa LuKa) B Tefie ornepaTopa Mbl pa3MecTu/M YC/TOBHbIA onepaTop,
B KOTOPOM MpPOBepsieTcs ycnoBue i>n. EcAu ycnoBue UCTUHHO, BbIMOMHSAETCS
MHCTPYKUMs break. BbINONHEHMe 3TOW MHCTPYKL MU NPUBOAUT K 3aBEPLLEHUIO
onepaTopa LuKna, 4To Ham, COGCTBEHHO, U HYXHO.

Ll Haszametky

B nepBoM MnpriMepe C ONepaTopoM LuK/Ia yC/ioBre i<=n SBASM0Ch YCMOBUEM MPOAOII-
XeHus paboTbl ornepatopa. Bo BTOpoM npumepe ycrioBre i>n BYC/IOBHOM onepaTtope
ABNSETCS YC/IOBMEM 3aBEPLUEHUSI onepaTopa uukna. HecnoxHo 3aMeTUTb, YTO eC/IN UC-
TUHHO ycnoBue K=n, TO JIOXHO yC/l0BMe >N, N HA060POT.

Cnepywowuii npumep, KOTOPbIA Mbl PACCMOTPUM - 3afaya 0 BbIYUCAEHUW N0~
wagu hurypbl, OrpaHMYEHHON BYMS KPpUBLIMU. 34€eCh, B 3TOM NPUMEPE, Mbl UC-
MoNib3yem B/IOXEHHbIE OMepaTopbl LuKna (To eCTb OAWH OMNepaTop LKA Bbl3bl-
BAaeTCs B Te/fie APYroro oneparopa Lukna).

UT0 KacaeTcs HEMoCPeACTBEHHO peLlaeMoii 3afayumn, To Ham NPeacTouT BblUuUC-
ANTb Naowanb QUrypbl, KOTOpas orpaHMYeHa ByMa KPUBbIMU, YPaBHEHMS KOTO-
pbIXy(X) = X ny (x) = X2 'padkun 3TUX KPUBbLIX NPEACTABNEHbI Ha pUc. 2.6.

370 npsmMas AMHUA 1 napabona. KprBble MepecekarnTcs B ABYX TOUKAX: B TOUKE

Xx =0,y = 0uBToukex = 1Y = 1(TOUKM ONpeLensdtoTCA Kak peleHune ypas-

HeHUus X = X2). Mony4aeTtca Takoil cBOeo6pasHbIi “nenectok”, naouiagb KoTo-
poro Ham v MPeaCcToOUT BbIYUCIUTD.

Q Hasametky

3ajaya MMeeT TOUYHOe pelleHne. A WMEHHO, MJIoWaAb S yKasaHHON  courypbl

S = V(X —x2)dx = —* 0.166667 . O4HaKo Mbl NCMOMb3YEM HECKOJIbKO WHOM
0
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Puc. 2.6. BblumcneHne obnact purypbl, OorpaHNYeHHON ABYMSI KPUBbIMU

noaxop. MeTtof, KOTOpbI/i onuckbIBaeTCs fasiee U NPUMEHSIeTC HaMW AN1S BbIYUC/IEHNS
naowaan purypbl, MMeeT OTHOLLEHWE K TEOPUN BEPOSATHOCTEl U MaTeMaTnyeckoii cTa-
TUCTUKe (0B6bIYHO TakKoW NoAxXoA Ha3biBalOT MeTogamu MoHTe-Kapno).

Mpw BbIYMCIEHUN NNOWAAN PUTYPLI Mbl BYAEM UCXOLUTL U3 CNeAYLNX Co06-
paxxeHuii. Bo-nepBbIX, 3aMe4aeM, 4To 061acTb, OrpaHNUYEeHHas KPUBbIMU, NOJTHO-
CTbiO MONajaeT B eAMHUYHbIA KBapaT C 1EBOI HMKHEI BEPLUNHON B TOUKe Hava-
Na KOOPAMHAT M NpaBoil BepPXHei BEPLUNHON B TOUKe C eAUHUYHBIMU KOOpAMHa-
TaMun. Ecnm mbl cnydaiiHbiM 06pa3om BbibepeM TOUKY BHYTPU 3TOr0 KBagpara, 10
OHa C HEKOTOPOIi BEPOATHOCTbLIO MonajaeT B 061acTb, UTO OrpaHMyeHa KpUBbIMU
(To ecTb NnonageT BHYTPb "nenectka"). Teopns BEPOATHOCTEW YTBEPXAAET, YTO
3Ta camas BepOATHOCTb paBHa OTHOLWIEHMIO Nowagen "nenectka" n keagparta. Y
KBajpaTa C efMHNYHON CTOPOHONM niowasb paBHa eguHuue. MoaToMy naowagb
"nenecTka" (KOTOpPY Ham HEOO6XOAMMO BbIYMCNNTL) PABHAETCA BEPOATHOCTH, C
KOTOpOUi cnyvaiHbiM 06pa3om BbibpaHHas TOYKa nonajaeTt BHYTPb "nenectka'.
370 bypeT "BO-BTOPbIX".

B TpeTbux, ecnu B3ATb O4EHb MHOTO Cly4vaiiHbiX TOYEK, PABHOMEPHO pacnpege-
NEeHHbIX MO KBajpaty, W BbIYNC/INTL OTHOLIEHME KO/IMYECTBA TOUEK BHYTpU "ne-
necTka" K 06LLieMy KONMYECTBY TOUEK, B MAeane NOMyYMM OLEHKY, 613Ky K Be-
POATHOCTM MOMafaHus cyvanHo BbIGPaHHOM TOYKM BHYTPb "nenectka’.

Mbl BCO 3Ty NpOLEAYPY HEMHOIO MOAU(QULMPYEM 1 NOCTYNUM Clefylounum 06-
pa3oM. BMecTo TOro uto6bl reHepupoBaTh CayyYaliHble TOUKM, MOKPOEM BECh KBa-
ApaT paBHOOTCTOSALMMY Y3/10BbIMUM TOUKaMu. [locunTaeM, CKOMbKO MX Nonano
BHYTPb "fenecTka” (To ecTb 06/1aCTW, OTPAHUYEHHON KPUBLIMUI), U MOAENNM Ha
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o6LLee KOMYeCTBO Touek. ITo U ByAeT pe3ynbTaT. [porpaMMHbIiA Ko, B KOTO-
pOM peasn30BaH TaKoi MoaXof, NPeacTaB/ieH B IMCTUHTE 2.6.
NINCTUHT 2.6. BbluncneHune nnowaan ourypbl 1 oneparTopbl LyKna

# KonuuecTBO paBHbIX MHTEPBAaNOB, Ha KOTOpble AenaTcs
# CTOpPOHbI €AMHMUYHOTO KBajgpaTa

n=500

# "LleHa peneHua" - paccToOAHWEe MeXAy COCeAHUMMU TouyKamu
dz=1/n;

# KonnuecTBO TOYEK, KOTOpble nonajawT BHYTpb ob6nactu
pts=0

# HavyanbHOe 3HauyeHWe uWHpeKkca, onpefjenswwero cronbey Touek
i=0
# BHewHuin onepatop umukna. Mepebupaem cTonbubl TOouek
while i<=n:
# X-KOoOpAMHATA TOYKMU
x=dz*i
# HavyanbHOe 3HauyeHMe BTOPOro MHAeKkca ANA To4vyek cTonbua
j=0
# BHYTpeHHUR onepaTopa uUwukna. MNepebupaem TOUYKK
# B ofHOM cTon6ue
while j<=n:
# y-KoopAuHaTa TOYKM
y=dz*j
# YCnoBHbIi onepaTtop: nNpoBepsfeM, nonana NuM Touka
# BHYTpb ob6nacTtu
if y<=x and y>=x**2:
# Ewe ogHa Touyka BHYTpu obnactwu

pts=pts+1
# 3HauyeHue BTOPOro WHAeKca YBeAUYMBAEM Ha efUHULY
j=j+l
# 3HauyeHMWe NepBOro WMHAeKca YBeAUYMBAEM Ha efUHULY
i=i+l

# Bblumcnsem nnaowagb GuUrypsl

s=pts/ (n+1) **2

# OTob6paxaem pe3ynbTart

print("Mnowaab Gurypsl:",s)

Pe3ynbTaT, KOTOPbIA NPUBELEH HMKE, LOCTATOUYHO 6/1M30K K TOUHOMY PELLEHMIO:

Pe3ynbTart BbINO/HEHMA NpOrpamMmbl (U3 JINCTUHTA 2.6)
Mnowaab ¢urypsl: 0.16694355799379285
YT06bl NOHATH NOTNKY Bbl'—IVICI'IEHI/IVI, MMEET CMbIC/T MbICNIEHHO NPeACTaBUTb, KakK

Mbl pa3brnBaeM Kaxayto 13 CTOPOH KBaApaTa Ha onpejesieHHOe KOJIMYeCTBO MH-
TepBanoB. KONMYeCTBO 3TUX MHTEPBA/IOB 3aMWCbIBAETCS B MepeMeHHYyto N (3Ha-
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yeHue 500). MpaHWULbI MHTEPBANOB GyeM Ha3biBaTb Y3N10BbIMU TOYKaMu. Uepes
KaXXAylo Y3/10BYH0 TOYKY Ha CTOPOHAax KBajpaTa NPOBOAWM FOPU3OHTa/bHbIE U
BEPTUKANbHbIE NMHUW. TOYKMU NepeceyeHnid 3TUX NMHUIA - 3TO UMEHHO Te TouY-
KW, KOTOPbIE HAM HYXXHbl. KaXXAYyl0 TaKyt TOUKY MOXHO "MAEHTUPULMPOBATL"
C MOMOLLbIO ABYX MHAEKCOB. MMepBbIil HAEKC ONpefenseT Y3/0BY TOUKY NO ro-
pU30HTaNM, a BTOPOW - y310BYI0 TOUKY MO BEPTUKaNU. Ha nepecevyeHnmn nnHUM,
NPOXOAALLMNX Yepe3 3TN Y3/10Bble TOYKU, HAXOAUTCA "naeHTUULMpyemas" Tou-
Ka BHYTpW KBagparta. Ecnu mbl 3amKcnpyem nepBblii MHAEKC, U Byaem 6paTb
pasHble 3HaYeHWs AN BTOPOro MHAEKCa, TO BCE COOTBETCTBYHOLIME TOUKMN 6Yy-
OYT HAXO4UTHCA Ha OAHON BepTUKANbHON NpAMOIA. Mpo Takme TOUKM Gyfem ro-
BOPUTb, YTO OHW HaXOoAATCA B OL4HOM CTON6Le. ECcnu 3aMKCMpoBaTh BTOPOW MH-
[eKc 1 6paTtb pasHble 3HAYEHWSA NEepBOro MHAEKCA, TO BCe COOTBETCTBYIOLLME TOY-
Kn 6ygyT HaX04UTbLCA Ha O4HOI rOPM30HTaNbHOM NPsSMONA. Mpo Takme TOUYKM MO-
YXEM TOBOPUTbL, YTO OHW DOPMUPYIOT PAL ToueK. B KaXAom pafy v B KaXKoMm
cTonbue pa3MeLeHo POBHO N+1 ToyeK (ecnn y4nTbiBaTb U Te TOYKU, YTO HaXo-
LATCHA Ha KOOPAMHATHBIX 0CAX).

PaccTosaHue (MO ropm3oHTanM WaW MO BEPTUKANWU) MEXAY ABYMSA COCELHUMU
Y3/10BbIMW TOYKAMU paBHAETCH, OYEBUAHO, eAUHULE, AeNEHHON HA KONMYecTBO
MHTEPBa/IOB, Ha KOTOPble pa3buBanach KaXxjas U3 CTOPOH Keafparta: Takas "LeHa
feneHna" 3anucbiBaeTcsa B NepeMeHHy dz (3HayeHue 1/n). B nepemeHHyo
pts (HauyanbHoe 3HayeHue 0) ByaeM 3anucbiBaTb KOMYECTBO TOYEK, KOTOPbIE
nonanu BHYTpb "nenecrka’.

HauanbHoe 3HayeHne NHAeKca i, onpegenstoLlero ctonbew ToUYeK, LONXKHO BbITb
HyneBbIM (HYNeBOM MHAEKC COOTBETCTBYET TOUKE HAa KOOPAUHATHOM ocu). Yepes
nepBbli UHAEKC, HANOMHUM, "HYMepytoTca" cTon6ubl Tovek. Korga sanyckaertcs
BHELUHWIA onepaTop LuMKa, B HEM NMpoBepseTca ycnosue i<=n. [103TOMy LUKN
BbIMOSIHAETCA A0 TeX Mop, NoKa 3HauYeHWe UHAEKCHOW NepeMeHHON i He NpeBbl-
CUT 3HaYeHNe NepeMeHHON .

B Tesne onepartopa LMKia KoMaHAol x=dz *i BeluMcAseTca KoopanHarta x (B40/Nb
ropM30HTaNbHON ocK - abcuucca) Ans ToueK, HaXoAAWMXCA B 4aHHOM cTon6ue
(cTon6ew, HaNOMHUM, OnNpefenseTcsa 3HaYeHWEM MHAeKCaA i). TakXke NMOCKOMbKY
fanee Mbl NaHNpyem nepedupaTb TOYKM B CTON6LE, KOMaH4OM j =0 ycTaHaBu-
BaeM HauyalbHOe Hy/lIeBOe 3HaYeHUe 419 BTOPOro MHAeKCa, (onpesensoLwero no-
NOXEHUe BHYTPEHHUX To4eK). Mocne 3Toro BbIMOAHAETCS BTOPOWA, BHYTPEHHUIA
onepartop uukna. B Hem npoBepsieTcs yCn0BKE j <=N - TO €CTb BTOPOI UHJEKC j
6yaet yeenmumaTbcs (06 3TOM Mbl y3HaeM MO3)Ke) A0 TexX Nop, NOKa OH He npe-
BbICMT rpaHWYHOE 3HaYeHue M.

B Tene BHYTPEHHEro onepaTopa LuKna KOMaHAoh y=dz* j BbluncnseTcs Koop-
AUHaTa y AN TOUKK B CTONGLE (KOOPAMHATA BAO/b BEPTUKA/BHOW OCU - OpAMHA-
Ta). C NOMOLLbIO YCNIOBHOTO OMepaTopa NpPoBepsieM, NMonajaeT M TOUKa BHYTPb
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"fenecTka”, n €CAM TakK, TO KOMaHfoin pts=pts+1 Ha eAnHULY YBENMNYMBAEM
3HauYeHNe nepemeHHow p ts (B KOTOPYH, HAMOMHWM, 3aNUCbIBAETCA KONUMYECTBO
Touek, NnonajaroWwnx BHYTpb "nenecrka™).

Q Ha 3ameTky

B ycnoBHOM onepartope nposepsieTcs ycnosme y<=x and y>=x**2_ 3T0 n ecTb yC/o-
BMe nonagaHnsa TOYKM ¢ koopauHaTamum X (nepemeHHas X) 1y (nepemeHHas y) BHYTPb
o6nacTun, orpaHMYeHHoM KpuBbiIMMy = X My = X2 YT06bl TOUKA NONagana BaTy 06-
nactb, Heo6xoANMMO 4TOObl OAHOBPEMEHHO BbINOHAMUCL ABa YC/0oBuA. Bo-nepsbix,
TOYKa A0/HKHA HAXOOUTBLCA HUXe NPAMOnY = X, a 3TO UMeeT MecTo, ecimy < X (He-
CTpOroe HepaBeHCTBO - €C/IN Mbl AOMNYyCKaeM, YTO6bl TOUKa MOrna okasaTbCs He TOJlb-
KO HWXe NPSMOWA, HO 1 HENOCPeACTBEHHO Ha NPSAMOIi). BO-BTOPbIX, TOYKA AO/HKHA HAXO-
AVTbCA Bblle napabonbly = X2(1Wan Hacamoin napabose - Takoli BapuaHT Mbl TOXeE [,0-
nyckaem). CoOOTBeTCTBYIOLLEE YC/I0BME BbIMNSAUT Kaky > X 2. CnepoBaTtenibHO, A0X-
HO BbIMNOJIHATLCA COOTHOWEHMEe X2 < y < X. Ecnim nepeBecTu 3TO Ha fA3bIK Python, To
nonyunm y<=x and y>=x**2_ KcTtaTu, BMECTO MHCTPYKUUM Y<=X and y>=x**2 Bnon-
HEe 3aKOHHO MOXHO 6bI/1I0 UCMO/b30BaTh BbIpaXeHNe X**2<=y<=x. Takoro Tuna Bbipa-
XeHnsa B Python gonyctumel.

Mepep 3aBepLueHMEM BHYTpPeHHero oneparopa Luukia KomaHgol j =j +1 BTOpOIi
WHAEKC YBE/IMYNBAETCA Ha efMHULY. DTO NocnefHASa KOMaHa BHYTPeHHero one-
patopa uukna. BHyTpeHHU1 onepaTop LukKna sBnseTca npeanocnegHei "KomaH-
[OV" BHELWHEero oneparopa uukna. A nocnegHas KOmaHa BHELWHEro onepaTtopa
UMKNA - 3TO MHCTPYKUMSA i=i+ 1, KOTOPOI Ha egMHULY YBENMUYMBaeTCs 3Haye-
HWe NepBOro MHAeKca.

MMocne BbINOMIHEHWA BHELLIHero oneparopa UMKNa, nepemMeHHas pts COLEPXUT
3HayeHMe KO/IMYecTBa TOYEK, KOTOpble nonajatoT BHYTPb “nerectka”. Obuiee
KONIMYeCTBO TOYEK, KaK HeC/IOXHO forajaTbcs, paBHAeTca (M+1) **2 (B Kax-

aom n3n + lcron6uos no M+ 1Touek - Bcero (N + 1) 2Touek). Moatomy ecnu
Mbl NofennM OLHO 3HAYEHMe Ha Apyroe, noayyum nnowapb "nenectka”. Coort-
BETCTBYIOLLEe 3HaUeHUe BblUnUCAeTCs KOMaHaolh s=pts/ (n+1) **2. HakoHel,
KomaHgon print ("Mnowagb Gurypbl:", s) oTobpaxaem pesynbTar.

Kpome onepatopa uukna w hile, B A3bike Python ecTb elle oguMH onepaTop LUK-
na, KOTOPbI, OTTaNKMBaACh OT K/IKOYEBOTO C/I0BA, BXOAALLEr0 B BblpaXeHue ans
3TOro onepaTopa, Ha3biBalOT onepaTopom Lukna for.

Onepatop uukna for

Mo cpaBHeHUIO c onepaTtopoM uukna w hile, onepatop uukna for mMoXxHo 6b110
6bl Ha3BaTb 6onee "cneymanm3mpoBaHHbiM™. C 04HOI CTOPOHbLI, ONEPaTOP OYEHb
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rMOKNiA N athpekTUBHbIN. C LPYrOi CTOPOHbI, ero yCreLwHoe ncnoab3oBaHne Mo-
XKET Bbl3BaTb HEKOTOPbIE TPYAHOCTH MAE0N0rMYECKOr0, TakK CKasaTb, XapakTepa.
Mpowe rosops, npn paboTe ¢ onepaTtopom for (B 3aBUCUMOCTM OT PeXUMA ero
MCNONb30BaHUA) BO3HMKAET MHOMO BCAKMX HKOAHCOB. M0O3TOMY Mbl MOKa 4TO
paccMOTPUM CcaMble MPOCTble U Hanbonee NOHATHbIE CXeMbl MPUMEHEHUA onepa-
Topa umukna for, ayxxe no xoay KHuUrn 6yaem paclimMpsaTb U COBEPLUEHCTBOBATb
HallW 3HAHUSA 1 HaBblKM B JaHHOM BOMpPOCE.

e LWa6noH UCMOMb30BaHMS 3TOFO OMepaTopa Takoi (KUPHbIM LIPUGTOM Bbl-
e [eNIeHbl K/OYEBbIE 3/IEMEHTI):

1 for snemenT 1N nocnepgoBaTeNbHOCTb:
| KOMaH bl

Mocne kntoueBoro cnoBa for ykasbiBaeTCs HeKU 3neMeHT (ecnu npolye,
TO Has3BaHWe MepPeMEHHOI), KOTOpbIA MocnefoBaTeslbHO MPUHMMAET 3Haue-
HWS M3 MOCNefO0BaTENbHOCTW (YNOPSAOYEHHbI HAaGop 3HayeHwit). Mex-
4y 3N1eMeHTOM U NOCNEef0BaTEIbHOCTLIO - K/OYEBOE C/OBO in. 3aBeplia-
eTCA [JaHHas CUMHTAKCUYeckash KOHCTPYKLUS ABoeTouMeM :. 3aTem uAaeT 610K
KOMaH/ onepatopa uukia. B onepatope Lukna KOMaHAbl BbIAENSOTCSA OTCTY-
namu - TPagMUNOHHO, YeTbIPbMS.

Ll Hasametky

Hepepako (HO He Bcerfa) B kauecTBe nocsiefoBartesibHOCTU Bonepartope umkna for nc-
nosnb3yTcs cnuckn. Co cnMckaMy Mbl elle He 3HakOMbl. OCHOBHble CBefleHVst O Cnun-
cKax (paBHO Kak 1 06 MHbIX TMNaX AaHHbIX, CoAepXalinx KOIEeKUUN 3HaYeHUA 1 nog-
najawoowmnx nog onpeesieHne nocnefoBaTeslbHOCTN) NpeAcTaB/ieHbl B CreAyOLMX
rnaBax. 3f,eCb Hac CMUCKN MHTEPECYIOT TOJIbKO B KOHTEKCTE MCMO/Ib30BaHUSA UX B one-
patope uukna for. BaxHo 3HaTb, Y4TO CMIMCOK - 3TO HAGOP YNOPAA0YEHHbIX 3/IEMEHTOB
(ochopMneHHbIX COOTBETCTBYHOLWMM 06pa3om). MNMpuyuem anemMmeHTbl MOryT ObITb pa3Horo
Tuna. Utobbl co3AaTb CNMUCOK, AOCTATOYHO B KBaApaTHbIX CKOBKax Yepes 3anaTyto nepe-
YNC/ITb 3/1EMEHTbI cnncka. Hanpumep, KOHCTpykumns [1,2,3,4,5 ] npeacraBnseT co-
60i CNNCOK M3 NATU HaTypasibHbIX YMCer.

B KauecTBe NoC/ef0BaTe/IbHOCTY MOXHO UCMO/b30BaTh TEKCTOBbLIE 3HaUYeHus. B aToM
cryuyae nepe6uparoTcs GyKBbI B TEKCTE.

BbinonHsAeTCs onepaTtop UMKAa cregylowum o6pa3oM: 3fieMeHT (NepemMeH-
Hasi, yKasaHHas nepef K/AOYEBbIM C/IOBOM in) MPUHMMAET NepBOE 3HAYEHUE B
nocnefoBaTeNbHOCTHW, YKa3aHHOI Nocne KNYEBOro cnosa in. Mocne aToro
BbIMOMHSOTCS KOMaHAbl OnepaTopa Lukna. 3aTeM 3/1eMeHT NPUHUMAET BTOPOE
3HauyeHWe M3 NOCMef0BaTE/IbHOCTMU, U CHOBA BbIMOJHAIOTCS KOMaH[bl Orne-
paTopa uukna. M Tak ganee, noka He GyzeT 3aBelleH nepe6op BCeX 3HAUYEHWUI B
nocneioBaTEIbHOCTHU.



Python

Q Ha 3ameTky

B 6n10ke KOMaH/A onepaTtopa LyK/ia MOXHO MCMosb30BaTb MHCTPYKUMK break n con-
tinue. OdicheKT TakoM Xe, Kak U Npyv UCMO/b30BaHMM 3TUX MHCTPYKUNIA B onepaTope
umkna while: BbINOMHeHWe MHCTPYKUMKM break npuBOAWT K 3aBepLUEHUIO onepaTtopa
LMKa, a BbINO/IHEHME MHCTPYKLMKU continue NpUBOAUT K 3aBEPLUEHNIO TEKYLLETO LiMK-
na v nepexogy K criefytoliemy.

B onepatope yukna for MoxeT ucnosb3osatbes e lse -6510k.

LLla6noH onepatopa uukna for c else -6/10KOM BbITAAAUT CNeayoWnUm
06pa3oM (KMPHbLIM WPUGPTOM BblfefIeHbl K/TH0UYEBbIE 3/IEMEHTbI):

for snemeHT in cnnMcok:
KoMaHAabl_1*
else:
KomMaHpgb 2

KomaHgbl B e lse -6/10Ke BbIMONHAKOTCA, PAKTUYECKM, MO 3aBepLUEHMM onepa-
TOpa UMKNa, Kak Mbl €ro noHumanu 6ol 6e3 e lse-610ka. Becb "Bbivrpbiw” ot
e lse-610kKa B TOM, 4TO ec/im paboTa onepatopa LMKna 3aBepLuaeTcs BCeCTBME
BbINO/THEHNSA MHCTPYKLUUK break, To KOMaHAbl B 6710Ke e ISe He BbINOMHAOTCA.

PaboTy onepatopa uukna for nNpoMnIOCTPUPYEM HAa HECNOXHbIX MpUMepax.
B nepBylo oyepeab pacCMOTPUM NpuMep, B KOTOPOM BblYMCAETCH CyMMa Ha-
TypanbHbIX Yncen. Bbile Mbl Takoi nNpuMep paccMaTpusaniun, HO MCNONMb30Ba-
nn Tam onepatop unkna while. 3geck npuberHem K yciyram onepartopa Lukna
for. Ewe oHO BaXXHOE HOBLLECTBO - UCNOMb30BaHUe yHKLUKM range (), c no-
MOLLbI0 KOTOPOW Mbl ByfeM co3gaBaTb BUPTYaNbHYO MOCnef0BaTeNbHOCTb Ha-
TypanbHbIX Yncen. YTobbl co3fatb Takoi 06BEKT, Kak BUPTyasnbHas nocnefosa-
Te/IbHOCTb YuCes, aprymMmeHTamm yHkumMmn range () nepefaroTca rnepsoe yuc-
N0 BMPTYanbHOW NOCNef0BaTeNIbHOCTM U NOC/EAHee YNCN0 NOCNef0BaTe/lbHO-
CTU NAKC OAMH. Hanpumep, ecnyv Hac MHTepecyeT NOC/ef0BaTeIbHOCTb Yucen
oT 1 10 5 BKNOUMTENBHO, TO AN5 CO3J4aHNSA TaKoW NocnefoBaTeNlbHOCTU MOXeM
BOCMNO/Ib30BaTbCA MHCTPYKLUMel range (1, 6). Takum o6pa3om, nocnegHee Yuc-
N0 B NOC/Ie40BATENIbHOCTM Ha €4MHULY MeHblue BTOPOro aprymeHTa QyHKUun
range().

Q Ha 3ameTky

Ecnu doyHKumM range () nepeaatb TOSIbKO OAWH apryMeHT, TO CCPOPMUPOBaHHasi nocse-
[0BaTeNbHOCTL ByfleT HAaUMHATLCS € Hyns. Ecnm doyHKumm range () nepegatb Tpu ap-
rymeHTa, TO TpeTuii aprymeHT 6yAeT onpefensTh Wwar apugMeTMUeckoii Nporpeccum:
nepBblii apryMeHT onpefesisieT Haya/lbHoe YMC/IOBOe 3HaueHue B MOC/NefoBaTesbHO-
CTW, a Kaxaoe criegytolee nonydyaetcsi NpubasieHem Lwara nporpeccumn (Tpetuii ap-
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FyMeHT) - HO He 60o/blUe, YeM 3HaYeHne BTOPOro aprymeHTa. MOXHO Takxe ckasaTb, YTO
ecnm TpeTVIVI aprymMeHT He yKasaH, TO No yMO/14aHUO 3TO 3HaYeHne paBHO eguHuue, a
ecnn He yKkasaH nepB|>u7| aprymMeHT, TO ero 3Ha4vyeHune no ymosi4aHuio Hynesoe.

Ewe ofHO 3aMeyaHUe KacaeTcs TepMUHa BUPTYasbHblA. [oyeMy Mbl FOBOPUM
0 YMC/I0BOI NOC/ef0BaTENbHOCTU, CHOPMMPOBAHHON PyHKLMed range (), Kak
0 BUPTyanbLHON? Bce fgeno B TOM, YTO Ha caMOM fefie (hyHKLMel BO3BpaLLaeT-
CSl HEKOTOPbI 06BEKT, KOTOPbIA fONYyCKaeT ¢ co6oli Takoe obpalleHne, Kak ecimn
6bl 3TO Oblna MocnefoBaTenlbHOCTL Yucen (BNnocneacTeMm Mbl 60/ee Noapoo6-
HO MO3HaKOMMUMCS C NOLOGHbIMM 00bEKTaMy - Korga 6yjem B paMmKax KOHLem-
uun OO obeyxaaTh UTEPATOPbI, HYHKLUUU-TEHEPATOPbI N NTepaLMOHHbIE 06b-
eKTbl). Ho ecnn Mbl npucBouMM pesynbTaT PyHKuuMn range () HEKOTOPON mne-
pPeMEHHOI 1 3aTem 3aXOTUM MPOBEPUTHL 3HAYeHMe 3TON NepeMeHHON, nocneso-
BaTeNbHOCTU Mbl He yBUAMM - ByaeT gopManbHOe 0603HaYeHue pesynbTarta C
CCbINIKOI Ha Ha3BaHMe GyHKuum range ().

UTobbl Harna4HoO yBUAETh, UTO Xe "CNpATaHO" BHYTPU, MOXHO BOCMO/1b30BaTh-
cs QyHKUMed hopmumpoBaHua cnuckos list (). AprymeHTOM 3TOW (yHKUUK
nepejaetca pesynbtar Bbi3oBa ¢yHKUUM range (). Hanpumep, pesynbTaTom
BbipaxeHus list (range (1, 6) ) asnsdetca cnucok [1,2,3, 4,5]. OgHako
obpallaemM BHMMaHWe 4YuTaTensi, 4to And Mcnonb3oBaHma QyHkuum range ()
B onepatope umkna for HMKaKNX SOMOMAHUTENbHbIX AECTBUIA MO "BU3yanusa-
uun" BUPTYanbHOWN NoCneAoBaTe/lbHOCTU NPeANPUHAMATL HE HY)XXHO.

B nucTuHre 2.7 npeacTaB/ieH NPOrpaMMHbIiA Kog, B KOTOPOM CyMMa HaTypasib-
HbIX YMCEN BBIYMUCASAETCS C MOMOLLbIO onepaTopa uukna for.

JvictvHr 2.7. BeMceH/e CyMvib 1 WIoaN

print("Cymma HaTypanbHbIX uyucen")
n=100 # KonmuecTBO cnaraemsblx
# ®dopmupyeM TeKCT [fAna oTobpaxeHusa pesynbraTta
text="1+2+...+"+str(n)+" ="
# llepeMeHHada AnA 3anucu CyMMbl
s=0
# OnepaTtop uUMKNa ANA BbIYUC/IEHUA CYMMBbI
for i in range(l,n+1):
# [Lo6aBnAem cnaraemoe K CymMMme
S=s+i
# OTob6paxaem pes3ynbTaT
print(text,s)

Mpu BbIMOMHEHUW JAHHOTO MPOrPaMMHOIO KOAa Mbl MOJyYaeM ClefyroLwnii pe-
3ynbTar:

-CB



Python

PesynTar BbNorHEH/A nporpamMMb 1 (M3 JMICTVIHIAL2.7)

Cymma HaTypanbHbIX 4ucen
1+2+...+100 = 5050

Mo cpaBHeHWIO C MPUMEPOM W3 NUCTUHIA 2.4 U3MEHEHNA MUHUMaNbHbIE U Ka-
catoTCA OHU, B OCHOBHOM, onepartopa Lukna. Tak, NOCKONbKY B onepaTope LuK-
na for nepemeHHas i npoberaeTt 3Ha4YeHUs U3 NOCMeA0BaTENbHOCTU YMCen OT
1 no n (mocnefoBaTenbHOCTb CO34aeTCs BolpaXKeHmeM range (1, n+1)), 70 oT-
nana He0o6Xo04MMOCTbL MPUCBaNBaTh MEPEMEHHON i HavanbHOe 3HaueHue. Takxe
B OMepaTope L1MKna HET HYX/bl B KOMaHAe YBeNNYEHNS Ha eANHNLY 3HAYEHUS
NTepaLMoHHOI NepemMeHHOl i: nepebop 3HaYeHWUIt BbINOAHAETCA aBTOMaTuye-
cku. MoaTomy 6e3 BCAKMX AOMOMHUTENbHbIX KOMaHA nepeMeHHas i npoberaet
3HauyeHus oT 1 40 N BKAKOUUTENBHO.

W Hasaverky

CYyMMY MOXHO BbIYUCMNTL C MOMOLLbIO BCTPOEHHOM hyHKUMM sum (). ApryMeHTOM
OYHKUUM NepefaeTcsi CNUCOK 3/1EMEHTOB, CyMMa KOTOPbIX BbluMcaseTcs. Tak, cymmy
HaTypa/ibHbIX Yncesn oT 1 Ao N (ecnm 3HaYeHWe 3ToW NepeMeHHOol 3a1aH0) MOXEM Bbl-
ymcnMTb KoMaHgoh sum (range (1, n+1)). 3aecb aprymeHToMm yHKumMmM sumO nepe-
naeTcsi BUpTyanbHasi nocnefoBate/ibHOCTb range (1, n+1) - Tak TOXe MOXHO Aenathb.

Cnegylwownii NnpuMep UAMKOCTPUPYET, Kak B ornepatope uukna for B KauecTse
nocnefoBaTeslbHOCTM A4/ nepe6opa 3HaYeHU ncnonb3yeTcs TekcT. Ecnu 6onee
KOHKPETHO, TO Mbl 6epeM B Ka4eCTBE OCHOBbI TEKCT, M 3aTEM C MOMOLLbIO OMepa-
Topa umkna for pacneyaTsbiBaeM TEKCT Mo GYKBaM C HEGO/bLWIMMMN TEKCTOBbLIMU
BcTaBKamu. Tenepb 06paTumcs K MporpaMMHOMY KOAY B MCTUHTe 2.8.

JictvHr 2.8. TekcT Boreparope Lwa

# TekcT pgna onepaTtopa LUukKna
txt="Python"
# MepemeHHas ANA Hymepauuun 6YKB
i=1
# OnepaTtop uukna
for s in txt:
# dopmupyem BCNoOMOratenbHblli TeKCT
t=st-r (i) +"-a 6ykBa:"
# BblBOAMM coO0OWeHMNe

print (t,s)
# M3meHsieM Homep O6YKBbI
i=i+l

# KomaHpa nocne 3aBepleHUs onepatopa UWKna
print("Pa6boTta nporpammbl 3aBepweHal'!")

BE )--



[n;|Ba 2. YnpasnsioLme MHCTPYKLMK

B nepemeHHyto tx t 3anucbiBaeTcs 6a30Bbli TEKCT, KOTOPbIA Mbl NAaHupyem
"nepebupate™ no 6ykeam B onepaTope Luka. Takxke Mbl 06BABNAEM C Hayalb-
HbIM €LVHWYHbLIM 3HAYEHWEM NepemMeHHYIo i. Mbl npu BbiBOfAe OYKB M3 TeKCTa
tx t cobupaemcsa ykasbiBaTb HOMep KaXKAoW OykBbl, U A4 3TOr0 Ham NOHago-
6unacb OTAesnbHas nepemeHHas. Ho oTAeNbHO NMOLYEPKHEM: XOTHA B Onepartope
UMKNa 3Ta NepeMeHHas M UCMonb3yeTcs, nepebop 3NeMeHTOB NoC/nef0BaTeNb-
HOCTK (OYyKB B TEKCTE) BbIMOMIHAETCS C NOMOLLbIO APYrOli NepeMeHHOl - Mbl ee
HasBanu s. IHCTpyKuMa s in txt B oneparope LMKNa Noc/e KIHOYEBOro Cro-
Ba for o3HayaeT, 4To NepemeHHaa s GyfeT NOCNe[0BaTE/bHO NPUHUMATL OYK-
BeHHble 3HAYeHMA Ha OCHOBE TeKCTa NepeMeHHO tx t. MoaTomy 0 nepeMeHHOA
S Mbl MOXEM AyMaTb Kak 06 oyepefHoi 6ykse B TekcTe txt. [Npuuem nepebu-
patoTca 6yKBbl CTPOro B TOM NOCNeA0BaTENbHOCTU, KAK OHU HAX0AATCA B TEKCTE.

B onepartope umkna KomaHgoin t=str (i) +"-a 6ykBa: " Mbl (hOPMUPYEM U
3anuncbiBaeM B MeEpPeEMEHHYI0 t BCMOMOraTefibHbl TEKCT, KOTOPbIA nonyvaeT-
ca 006beMHEHNEM TEKCTOBOIO NpeAcTaB/ieHns NopsagKoBoro Homepa i 6yKBbI B
TeKCTe U TekcTa "-9 OykBa:". [ng nepesoja YMCNOBOro 3HaYEHUS B TEKCTO-
BOE MCMNOJ/Ib30BaHa (hyHKUMA str ().

B pesynbTarte BbINOMHEHUS KOMaHAbl p rint(t,s) BCTpPOKe BbIBOAA BCNOMOra-
TeNbHbIV TEKCT C HOMEPOM BYKBbI U cama b6ykBa. [ocne 3Toro KomaHgom i=i +lI
Ha e4MHULY YBeMUYMBaeTCA 