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I'nasa 3. [IlporpamMmupoBaHue (sA3bik Python)

YcnoBHble 0603Ha4YeHUsA

— 3aJlaHUe BBINOJIHAETCA HA KOMITbIOTEpPE
— 3aJ1aHue BBINOJIHAETCA B TETPaIu
@ — 3aJaHue BBIIOJIHAETCSA YCTHO

MatepuaJ, KOTOPBIA M3y4vaeTcs TOJBKO Ha YIJIYOJIEHHOM YPOBHE,
BBIJIeJIEH 3HAaKaMU

§ 17. BBepeHue

Karo4geBnbie ciaoBa:

e IIporpaMMHUpPOBaAHUE e cHmcTeMa NpPOorpaMMHPOBAHUS
e IIPOTPaAMMHUCT ® TPAHCJIATOP

e IIporpamMma ® KOMITUJIATOP

¢ KOMMeEHTapuh e UHTepIIpeTaTop

e oIIepaTop ® OTJIQJTUUK

e BBIBOJ HA OKpaH

B xypce mupopmaTurm 7 Kjgacca BBl yiKe ITO3HAKOMUJINUCH C
IIOHATHEM AaJTOPUTMA W COCTABJIAIMN IIPOTPAMMEL IJISI KCIIOJTHUTE-
snett Pobor u PucoBatenb. B aToM romy MBI IIpOJOJI:KUM 3aHUMATHCS
IIPOrPaMMHUPOBAHNIEM, HCHOJIL3YsS sI3bIK Python 3. OTor a3bIK ceii-
Yac IpUMEeHSeTCS BO MHOTHX 00JIACTSX, B TOM YMCJIe IJIS pa3padoT-
KU Be0-caliTOB U PelleHns 3aJ1a49 UCKYCCTBEHHOT0 MHTEJIJIeKTA.

Anropntmsl

CuagaJyia BCIIOMHMM OCHOBHBIE CBeIeHHS M3 Kypca 7 KJjacca,
KOTOpbIe HAM IIOHA00ATCS.

AnropurmM — 59TO TOUYHOE OIMCAHIE IIOPAIKA JTEHMCTBUM I
HEKOTOporo wucmoaHuTensa. McmogHureseM Ha3BIBAIOT YeJIOBEKA,
SKMBOTHOE WMJIM MAIIMHY, CIIOCOOHBIX IIOHMMATH M BBIIIOJIHATH HEKO-
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Topble KoMaHabl. DopMaIbHBIN HCIIOJIHUTEJIb JII00YI0 KOMaHIy Bce-
I'Ia BBIIOJIHAET OOMHAKOBO, He 00yMEIBasd €€.

JI1000#1 aJIrOpuTM MOYKHO COCTaBUTHL C IIOMOIIIBIO TPEX 0A30BBIX
KOHCTPYKIIHH: cJiegoBaHus (II0CJIeIOBATEILHOIO BBIIIOJHEHUS KO-
MaH]I), BeTBJIeH!I (BBIOOpA OJHOTO M3 JIBYX BAPHUAHTOB JEMCTBUI) 1
ITUKJIOB (IIOBTOPEHUS OJMHAKOBHIX NEeHCTBUI).

ATOpUTMBI MOYKHO 3aIIMCHIBATH HA €CTeCTBEHHOM (HalpuMmep,
PYCCKOM) sI3BIKE, B BHJEe OJIOK-CXeM MJIM Ha S3bIKe IIPOrpaMMIUIpPOBa-
HMsI. 3aluch aJIrOPUTMA Ha S3bIKe IIPOrPaMMUPOBAHIS HA3EIBAETCS
IpPOrpaMMOM.

MporpammupoBaHue 1 NporpamMmMuUcTsbI

IIporpamMmmMupoBaHue — 3TO CO3/IaHWE IIPOTPAMM JJIS KOMITBIOTE-
poB. JItomei, KoTopble 9TUM 3aHUMAIOTCS, HA3LIBAIOT MPOTPaMMU-
cTaMu.

IIporpamMmmucT mOJI:KeH YMeTh:

® QHAAU3UPOBAMDb TIOCTABJIEHHYIO 3aJa4y: OIIPeIesIsiTh BXOJHBIE
JaHHBIE W Pe3yJIbTaThl, YCTAHABJIMBATL CBS3b MEKIY HIMHU,
BBIIEJISATH 9TAIBI PEIleHNusd 3aJaYn 1 T.1I.;

e pa3pabaThIBATh AJITOPUTM PeIIeHUsT,;

e IHCATh TEKCTHI IIPOTPAMM HA PA3JIMYHBIX SA3BIKAX IIPOrPAMMU-
POBAHUSI;

e OTJIAKMBATH M TECTUPOBATH IIPOTPAMMEI;

e TOTOBHUTH OIIMCAHUS IPOrPaMM K MHCTPYKIIMH IJIs I0JIH30BATe-
JIe (JOKYMEeHTAIINIO);

e J0opabaThIBAThL M COIPOBOMKIATH IIPOrPAMMEI IIOCJIE COAYN 3a-
Ka34unKy.

B mebosbinmx pupmax Bce 9TH 3aJJaYM YaCTO peIraeT OguH ve-
JI0BeK. B KpyIHBIX KOMOAHHUAX €CTh pasaelieHue TPyda. aHaJIHu30M
3a7auyy 3aHNMAIOTCS CUCTE€MHBbIE€ aHAJIUTHKHM, Pa3pabOTKOI ajro-
pUTMa — AJTOPUTMUMCTHI (CIICIIMAJINCTLI B IIPEIMETHOM 00J1acTH,
MaTeMaTHUKH), HAIIMCAHUEM M OTJIQJKOHN IIPpOrpaMM — KOJSHUPOBIIM-
KH, TECTUPOBAHNEM — T€CTHPOBIIHUKHU, a COCTABJIEHHEM JOKYMEH-
TAIIUA — TEXHUYECKHE MUCATEJIH.
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Y kammoro mporpaMmmcTa €CcThb CBOS CReyuaiu3auyus — 00-
JIaCTh, B KOTOPOII OH paboTaer:

¢ CHCTEMHBIM IPOTrPAMMMCT pa3padaThIBaeT OIepaIlnOHHEIE
CHCTEMBI, OpaiiBephbl YCTPOMCTB, YTUJINTHI, 9Ta paboTa TpedyeT
caMBbIX TJIyOOKHX 3HAHHWH M CIIOCOOHOCTEH K camMo00pa3oBaHHUIO,
OHAa BBICOKO IIEHUTCS U OILJIAYNBAETCS;

¢ MPUKJIAJHOU IIPOTrPAMMUCT CO3TAET MPHUKJIATHBIE IIPOrpaM-
MBI, ¢ KOTOPBIMK PadO0TaAOT II0JIH30BATEJH, B TOM YMCJIE IIPO-
IpaMMBI J1J1sI MOOMJIBHEIX YCTPOMCTB;

e BEO-MPOrpaMMUCTBI 3aHMMAIOTCI IIPOrPaMMKpPOBAHHEM BeO-
CAUNTOB,;

e IIPOrpaMMHCTHI 0a3 MAHHBIX Pa3padaThIBAIOT IIPOTPAMMEI,
KOTOpbBIE YIIPABJISAIOT 0a3aMU JAaHHBIX.

MepBas nporpamma

JlaBaiiTe IIOCMOTPMM, YTO IPEJCTABJSIET COOOM IIycTass IIPO-
rpamMma Ha sg3bike Python. Oto Taxas mporpamma, Kotopast He co-
Iep:KUT HUKAKUX KOMAaH, HO YIOBJIETBOpPSET BCeM TPeOOBAHUAM
SI3BIKA IporpaMMupoBanusa. KoMIboTep MOMKeT BBIIIOJHUTEL €€, HO
IesJaTh OHA, pa3yMeeTcs, HU4ero He OyJer.

Python — oguH 13 Tex SI3BIKOB IIPOrPAaMMUPOBAHMIS, B KOTOPHIX
noycTras mporpaMma — JIeMCTBUTEJIBHO IIyCcTasi, OHA He COOEPsKUT HU
OJHOM CcTpouku. MBI MOKeM CO3HaTh IIyCTOH (paiijl ¢ pacIiiupeHueM
.PY, 4 3aTeM BBIIIOJIHUTH €r0 C IIOMOIIBI0 UHmMepnpemamopa — Tak
Ha3bIBAETCS IIporpaMma, KoTopas OyaeT BBIIOJIHATL HAIILy IIPO-
rpaMmy Ha s3bike Python.

NureprnperaTtop — 9TO OporpamMMa, KOTOpas BBIIIOJIHSET IIPO-
rpaMMy Ha SI3BIKe IPOrpaMMUpPOBAHMS, 00padaTeIBasi €€ IIOCTPOYHO.

ITorrpoOyem m00aBUTH B IPOTrpaMMy TaKyI0 CTPOUYKY:
# nycrass nporpamMma

CumBoJ # 00o3HAYaeT HAYAJIO KOMMEHTAPUSA — IIOSCHUTEJILHO-
I'0 TeKCTAa, KOTOPBIH He 00padaThIBAeTCsI TPAHCIITOPOM.

KoMmMmeHnTapum — 9T0 IOSICHEHUS JIs YeJIOBeKa BHYTPHU TeKCTa
POrpaMMBbl.
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KoMmMmenTapum ciay:kar OJiss TOro, 4ToObI aBTOpy (M OPYyrUM
IIporpaMMUCTaM) OBLJIO Jierde pas3oOpaThbesa B mmporpamme. Ilpu 3a-
IIyCKe TaKOM HIporpaMMbl TaKiKe HHUYEro He IIPOHCXOoAuT. B mpo-
rpammax Ha Python, B KOTOPBIX HCIIOJIB3YIOTCA PYyCCKHE OYKBHI, Yac-
TO JOOABJIAIOT CIEIINAJIbHBIA KOMMEHTAPHIA:

# -*- coding: utf-8 -*-
KOTOPBIA TOBOPUT O TOM, YTO OyIeT MCIIOJIb30BATHCSI KOOHUPOBKA
UTF-8.

J171st TOro 4T0o0BI IIPOorpaMMa BEIIOJIHSAIA YTO-TO II0JIE3HOe, OHA
IOJIKHA COOep:kaTh, KpoMe KOMMEHTAapHeB, KOMAaHObl SI3BIKA IIPO-
rpaMMHPOBAHUA, KOTOPHIe HA3BIBAIOTCSI onepamopamiu (0T aHTJI.
operate — paboTaThb).

BbiBOA TekcTa

JlaBaiiTe HAyYnM OporpaMMmy JesaTh YTO-TO II0JIe3HOe, HallpH-
Mep, BRIBOOIUTH TEKCT Ha oKpaH. IlycTh oHa mpu 3alrycke HIpPHUBETCT-
ByeT Bac:

IpuseT!

Bot kak BEITVIAOUT Takas IIporpaMma:

print( "Ipmueer!" )

YT00BI BEIBECTH YTO-TO HA 9KPAH, MCIOJIL3yeTCsI BCTPOCHHAS (DYHK-
uus (komaHmga) print. B kaBeUKax 3alnChIBAETCS TEKCT JIJIS BHIBO-
Ia — CUMBOJIbHAS CMPOKQ, TO €CTh II0CJIeJ0BATEIbHOCTh CMBOJIOB.
B mauase cTpoku (caeBa oT KOMaHILI print) He JOJI?KHO OBITH IIPO-
0eJ10B — TaKOBO TpeboBaHus sI3biKka Python.

BMmecTo KaBBIUEK MOYKHO HCIIOJIB30BATH AIIOCTPOQPBI («OIMHOY-
HbI€ KaBBIUKID):

print( 'lpueeT!' )

970 110JI€3HO0, HAIPHUMEDP, TOra, KOrma Heo0X0IHMMO BEIBECTH CTPOKY
C KaBBIYKAMM:

print( 'Cmorpumre dmnem "Casror-7"!' )

3a ogmH pas3 MOKHO BHIBOAUTH HECKOJHKO CHMBOJIBHBIX CTPOK:
OHM MEPEUUCJIAIOTCSI dYepes3 3aIlAaTyi0 BHYTPU KPYIJIBIX ckoOok. Ha-

IpuMep, II0 KOMaH/Ie
print ( "llpmeer,", "Bacsa!" )

4 http://kpolyakov.spb.ru



20.04.2021
Hngpopmamura, 8 knacc K.IO. Ilonskos, E.A. Epemun

Ha 9KPaH BREIBOAUTCS (ppasa

IpuBeT, Bacs!

IIpoGen mexay cTpokaMu (sJieMeHTAMU CIIHCKa BLIBOJA) BCTAB-
JISIeTCS aBTOMATHYECKHM, €CJIM OH He HYKeH, IPU BhI30Be (PYHKITUN
print Hy:KHO H0O0ABUTH €Ilé OOWMH apryMeHT ¢ mMeHeM sep (OT

aHIJI. separator — pasnesinTesib), paBHBIN mycroii cTpoke "". Ko-
MaHOa

print( "2", "4", "2", "="  "4" K6 sep="" )
BBIBEJIET BCEe CIMBOJIBI 0€3 IIPo0eJsIoB:

2+2=4

Temepr mompoOyeM BBIBECTH BTOPOE IIPHUBETCTBUE:

print( "lpumBeT, Bacs!" )

print( "lpuBeTr, Iersa!" )
Taxasa mporpaMMa BeIBeJeT KaKAYIO (ppas3y B OTOeJIbLHOM CTPOKE:

IpuBeT, Bacs!

Ipueer, Iers!
OTo 3HAYUT, YTO IIOCJI€ BHEIBOJAA BCEX JAHHBLIX (PYHKIINSA print BBI-
IIOJIHSAET IIepexo[ Ha HOBYI0 CTPOKY, TaK YTO CJIEOYIOIIHI BBHI30B
print OymeT BEIBOOUTH JAHHBIE B HOBOM CTPOKE.

Ecau Hy:XHO, YTOOBI HECKOJILKO BBI30OBOB (PYHKIIMU print BEHI-
BOOWJIA MH(OPMAIINIO B OJHOM CTPOKE, MOKHO OTMEHUTH IIepPexon
Ha HOBYIO CTPOKY, YKa3aB apryMeHT ¢ uMeHeM end (I10-aHTJIMHCKH —

KOHeEII), pAaBHBIN IIyCTOM CTPoKe "":
print( "1", end="" )
print( "23", end="" )
print( " 456" )

Taxasa mporpaMmMa BeiBegeT 123456.

Cucrembl nporpaMmmumpoBaHus

Jlnsa pa3paboTKM HOBBIX IIPOrPaMM MCIIOJIB3YIOT MHCTPYMEH-
TaJIbHBIE CPEICTBA HUJIN CUCTEMBI IIPOrPAMMUPOBAHUSI.

Cucrema nporpaMMHPOBAHUS — 9TO IIPOTPAMMHEBIE CpeICTBA IJIs
CcO3JaHUA HOBBIX IPOTPaMM.
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B cocraB cumcremMBl IIporpaMMHPOBAHUSA 0043aTEJIHBHO BXOIAT
TPAHCJIATOP W OTJIQTUUK.

TpaHcagaTop — oT0 IporpamMma, KoTopas IIePeBOIUT TEKCTHI IPYTUX
IIPOrpaMM B MAIIMHHBIE KOGl (KOMAaHIBI IIPOIIeccopa).

TpaHCcIATOPHI OBIBAIOT ABYX THUIIOB:
® KOMNUJIAMOPbL, KOTOPhIE IEPEeBOIAT B MAIIHMHHBIE KOIBI CPa3y
BCIO IIPOT'PaMMYy M CTPOSAT HCIIOJHAEMBIN (paiij (B oIleparmoHHOM
cucreme Windows oH nMeeT paciIupeHue .exe);
® uHmMepnpemamopdvl, KOTOPbIe BHIMOJIHSIIOT IIPOTPaMMy IIO dYac-
TSM: 00padoTraB odyepeqHOir pparMeHT IIPOrpaMMBbl, HHTepIIpeTa-
TOP Cpa3y HCIIOJIHSET ero.

OT1naguuk — mporpamMma IJisi IOMCKA OIIHOOK B pa3padaThiBAeMBbIX
IporpamMMax.

OT1aguuK 1103BOJISET:

e BBIIIOJHSTH IPOrpPaMMy B IIOIIATOBOM peskuMe (II0 OQHOI CTPOU-
Ke);

e IIPOCMATPHUBATEH 3HAUEHUS IIEPEMEHHEIX B IIaMSITH;

e yCTAaHABJUBATH MOYKU OCMAHO8G, TO €CTh OTMeYaThb MecCTa B
IIporpamMme, B KOTOPBIX BBIIIOJHEHNE IPOrpaMMbI BPEMEHHO
ITPHUOCTAHABJINBAETCS;

YacTo peakTop TeKCTa IporpaMM, TPAHCIIATOP U OTJIATINK
00BbeIUHSIOTCS BMECTE, IIOJIydaeTcsI cpeoa npo2pamMuUpo8aHUs.
s a3pika Python paspaboTanubl cpeabl IIporpaMMUPOBAHIST

e Wing IDE (wingware.com);
e PyCharm (www.jetbrains.com/pycharm/);
e PyScripter (sourceforge.net/projects/pyscripter/).

U IpyTHe.

HebOoapmime mporpaMMBbI, HCHOJIL3YIOIINE TEKCTOBBIA BBOI U
BBEIBOZ, MOYKHO OTJIAKMBATH B OHJIAMH-Cpedax Ha CIeIllnaIbHBIX
camitax B UHTEepHETE, HATpUMED

e www.onlinegdb.com
e pythonfiddle.com

e ideone.com
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e codepad.org

Takme caliTbl IIO3BOJISIOT COXPaHATHh IIPOrpaMMEI B 00JIaYHOM Xpa-

HMJINIIE U JeJIUNThCA CChIJIKaAaMM Ha HUX CO CBOMMHU 3HAKOMBIMMH.

BbiBOoAbI:

IIporpaMmmupoBaHmre — 9TO CO3OaHKEe IIPOTPaAMM [IJI KOMIIBIOTE-
poB. JIromei, KOToOphble 9TUM 3aHHUMAIOTCS, HAa3hIBAIOT IIPOTPaMMU-
CTaMM.

KomMmenTapmm — 9T0 HOsSICHEHMUS IJIS YeJIOBEKAa BHYTPH TEKCTa
IIPOTrPAMMEI.

OmnepaTop — oT0 KOMAaHIA SA3bIKA IIPOTPAMMUPOBAHMUS.

CucreMma mmporpaMMUPOBAHUA — 9TO IIPOrpaMMHBIE CpeaCcTBa IJIs
CO3IaHUs HOBBIX IIPOTPaAMM.

TpaHcasaTOp — 9TO IpOorpamMMa, KOTopas IIePeBOIUT B MAIIIMHHBIE
KOIBI (KOMAaH/IBI IIPOILECCOPa) TEKCTHI IIPOrPaMM, HAIMCAHHBIX HAa
SI3BIKE BBICOKOT'O YPOBHSI.

Ornagumk — mIporpamMma OJis IIOMCKa OIIMOOK B pa3padaThiBae-
MBIX IIPOrpaMMax.

Cpenma mporpaMMupoBaHHUSA OOLIYHO BKJIIOUAET PEJaKTOp TEeKCTa
IIPOrPaMM, TPAHCISITOP 1 OTJIATUHK.

UHTennekT-KapTa

CHCTEeMHBIE

MIPUKJIaHBIE
BE0-TIPOTPAMMHUCTHI

A IIPOTPaMMHUCTEI 6a3 JTAHHBIX

cucreMma

~~~~~~~~ '

il
OIIepPATOPEL L» pemaxkTop
mporpamMmMa TPAHCIIATOP
KOMMEHTADUN

OTJIA YUK

‘ IPOTPaAMMUCTHI ‘

Puec. 3.1.

@ MpakTnuyeckana pabora N26. BbiBoa Ha 3KpaH
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Bonpocbl u 3apgaHus

1.

Kaxk BBI nymaere, mmoueMy ceiyac o4eHb PEeIKO 3aIUCHIBAIOT aJi-

TOPUTMBI B BUIe OJIOK-cXeMm?

. Kakumu ravecrBamm, 110 BamreMy MHEHHIO, HOJIKEH 00Ja7aTh

mmporpammuct? OOcyauTe 3TOT BOIIPOC B KJIacce.

Bauem muminyT xoMMeHTapum B Immporpammax? Ilomymaiite, xak
KOMMEHTHPOBAHIE MOYKHO HCIIOJIH30BATH IIPU IIOMCKE OIIHOOK B
IIporpaMmMe.

. BcriomuuTe, uTo Takoe ciyskeOHbIe (KJIIOUEBBIE) CJI0BA SI3BIKA

IpOrpaMMUPOBAHUA.

TeMbl cOOOLLEeHUMN:

a) «IIpodeccuu B cihepe madOpMAITMOHHBIX TEXHOJJIOTHID
0) «Kaxue OBIBAIOT SISBIKU IIPOTPAMMUPOBAHILI

MUHTepecHble canTbl:

ideone.com — omaiiH-cpena IJis HPOrpaMMUPOBAHHUSA Ha paas-
HBIX A3bIKAX.

www.onlinegdb.com - onnaiiH-cpega OJjig IporpaMMKpPOBAa-
HUSI HA PA3HBIX I3BIKAX.

codepad.org — omsayiH-cpena IJIsd IIPOrpaMMHUPOBAHUSA Ha pas-
HBIX A3bIKAX.

www.tutorialspoint.com/codingground.htm - omnais-
cpena IJis IPOorpaMMUPOBAHMS HA PA3HBIX I3BIKAX.
pythonfiddle.com - omnaiin-cpema s IIporpaMMHPOBAHIS
Ha sa3biKke Python.
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§ 18. JInHenHble nporpamMmmsbl

KnaroueBsbie ciaoBa:

e JIMHEHHAas ImporpamMma e apudMeTHUYECKOe BEIPAKEHIIE
e IIepeMeHHad e IMIPUOPUTET Ollepalluii

® UIeHTHUPUKATOP e opMaTHBIN BBIBO,

e BBOJIA YHCEJT e CJyJaWHBIE YHCJIA

e OIepaTop IIPHCBAMBAHUSI e TIICEeBIOCIIyYaWHBIE YHCIIA

® CIIMCOK BBIBOJIA

B srom maparpade MBI HAyYHMCSA IIHCATH IIPOCTHIE IIPOrPaM-
MBI, KOTOpPBIE€ BBIIIOJHAOT BhluncaeHusa. KoMaHae B mporpaMmme 0y-
YT BBIOJIHATHCS II0CJIe0BATEJILHO, OOHA 3a npyroi. Kak BeI 3Hae-
Te, TAKHe aJITOPUTMEI (M IPOrpaMMbl) HA3BIBAIOTCS JIUHCUHbLMU.

Cymma yucen

JlaBaiiTe HayYnMM KOMIILIOTEP CKJIAIBIBATHL JBA IIEJIBIX YHCJIA.
Mo:xkHO, HAIpUMep, CI0KUTH UYKCJIa TaK:

print( 12345 + 67890 )

Ho HemocTaToOK 9TOM IIporpaMMBI COCTOUT B TOM, UYTO OHA CKJIAILIBA-
eT TOJIbKO JBa 3apaHee M3BECTHBHIX 4ucja. Kcam HY:KHO CIIOMKHUTH
IPyTHe YHCJIa, IPUIETCI MEHITh IIPOrPaMMy.

YT10o0BI mporpamMma MOIJVIA BBIIOJIHSATH PACUYETHI IPU PASJIMYHBIX
MCXOOHBIX JAHHBIX, UX BBOOAT C KJIaBHUATYPHI, U3 (paiijga, ¢ KAKOTo-
TO YCTPOMCTBA UJIN Yepe3 KOMIILIOTEPHYIO CeTh.

Hamwumiem nporpamMmmy, KoTopas

1) sampaimuBaer y IoJIb30BaTeIs ABA IeJIbIX YHUCIa;

2) CKJIaIBIBaeT UX U COXPaHAeT Pe3yJIbTaT B IIaMSITH;

3) BBIBOAUT Pe3yJbTAT Ha dKPaH.

Onpedennume 8xo0Hble OaHHbIE U pe3yabmam pabombt 3mMo2o
asieopumma.

3amnwuiieM mporpaMmy, KoTopas IIOKa OygeT COCTOATH M3 OJHUX
KOMMEHTapHeB:

# BRBecTM mOBa uMca

# HaNTM MX CcyMMy

# BEHBecTM pesynepTaT
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=] Ilonpobyiime 3anycmumb amy npoepammy. dmo noayuusiocv?

Ilouemy?

KomibioTep He MOskeT BBIIOJIHUTDL 9Ty IPOrpaMMy, IIOTOMY YUTO
KOMAaH/ «BBECTU JBA YMCJIa» U €M IMOJ00HBIX, KOTOPhIEe 3aIICAHBI B
KOMMEHTAPHAX, HET B ero CHucTeMe KOMAaHI. Dygem mocTereHHO
pacim@poBLIBaTh KOMMEHTAPUU — 3aIIHMCHIBAThH BMECTO HUX OIlepa-
TOpHI s13bIKa Python.

HNcxomubie namuble (Yuciia), KOTOPBIE BBEOET UEJOBEK, HYIKHO
COXPaHUTh B IIaMATH KoMIIbioTepa. J[JIsa aToro MCIoan3yoT nepe-
MEHHbLe.

NMepemMeHHble

JIrobast mporpammMa paboTaer ¢ JaHHBIMH — BBOJUT KX, oOpada-
THIBAET, BEIBOAUT HA 9KpaH uiau B aiiyi. K manueiM B maMsaTu HY K-
HO Kak-To oOpaiartbes. llepBhle mporpaMMucTBI 00paIlaInch K
SYerKaM IIaMATH 4depe3 ux aapeca. Hampumep, «B3ATH YHCI0 U3
STYEeUKHU ¢ ajgpecoM 123, YBEJIHMYUTH ero Ha 1 u 3ammcaTh B SYEHKY C
aapecom 234.». Ho aTo oueHs Heymo0HO, Ipeskge BCEro, IOTOMY, UTO
HYSKHO TOYHO 3HATH, II0 KAKUM aJpecaM pasMellleHbl HYy:KHbIe JaH-
HEIE.

CoBpeMeHHbIE IIPOrPaMMbl MOTYT 3arpy:KaThbCsa B pa3HbIe 00-
JIACTH IIaMsATH, ¥ Y3HATDH aJpeca JAHHBIX Yallle BCeT0 HeBO3MOIKHO.
[TosToMy mpuayMasin OPYyroM crmocod — JaTh JAaHHBIM HMeHa. YJacT-
KM IIaMSATH, K KOTOPBIM MOYKHO 00paIaThCsd II0 MMeHaM, Ha3bIBaIoT-
CsI nepeMeHHblLMIL.

IlepemenHasa — 9To BeJauyMHA, KOTOpas UMeeT UMs, THUII 1 3HaYe-
Hue. JHAUYeHNe IepeMeHHOM MOYKeT M3MEHSIThCSI BO BPeMs BBITIOJI-
HEHUs IIPOTPaMMEBI.

Taxum oOpa3oM, B mepeMeHHBIX MOKHO XPaHUTh JaHHBIE BO BpeMs
paboThI IIPOTPAMMBI M MCHOJIB30BATH UX IPU BBIUYHCIECHUAX, KOTIA
OHU IOHAI00ATCA.

NMsa mepeMeHHOR HAa3BIBAIOT udenmuguxkamopom (0T cioBa
NAeHTUPUIIIPOBATh — OTJIMYATH OOIUH 00BEKT OT JPYTOro).

NnenTtudukarop — oT0 UM IIepeMeHHOI.
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Nmena nepemeHHbIx B Python Moryr BraodyaTs JaTUHCKHE OY-
KBBI (CTPOYHEIE U 3aTjIaBHBbIE OYKBBI PA3JIUYQAIOMCA), NP U 3HAK
nmoguepkuBaHug «_». IMsa He MoskeT HAUYMHATHCS C IAQPHI, MHAYE
TPAHCJIATOPY OyJeT CJIOMKHO OHpenesiuThb, TJe HauWHaeTCcsI UMs, a
TJIe — YHCJIO.

HKemarenbHo maBaTh IIepeMeHHBIM «TOBOPAIINE» MMeEHA, YTOOBI
MOKHO OBLIIO cpa3y IIOHATH, 3aUeM Hy:KHa Ta WU WHas IIepeMeH-
Has. Hanpumep, mmepemenHass ¢ mMeHEeM name, CKopee BCero, CJy-
JKUT IJI XpaHeH!Us KaKOoro-TO MMeHH, a 0 Ha3HaUYeHU! IIepeMeHHOM

abc goragaTrbcsa O4eHb CJIOSKHO.

Onpedeniume, kKaxue u3 caeoyouLUx UOeHMUPuUKamopos 0o-
nycmumot, @ KaKue — Hem.

1 Vasya Cy-27 @mail_ru
mll Ilets Cy_27 lenta.ru

1m Mutun 6pat _27 "Pes barbos"
m 1 Quo vadis CY(27) <Jlagba>

B ortnmume or MHOrmx sA3nIKOB IIporpaMMupoBanus (Ilackanp,
C, Java) mepemennnie B s3bike Python He Hy:KHO 00BaBiIATH. Ila-
MATH JIJI IIEPEMEHHOM BBIIEJISeTCI aBTOMATHYIECKH TOIIA, KOraa e
IIPHICBANBAETCS HOBOE 3HAUEHHE.

IIpucBouM mepeMeHHON 3HAUEHUE 5!

a=>5

3Hak «=» 0003HAUYAET CIEIHAJbHYI0 KOMAaHIy — OIIepaTop
NPUCBANBAHUSA, C €r0 IIOMOIILI IIPHCBAMBAIT HOBOE 3HAYCHUE
nmepeMennoii. OH BBIIOJHSIETCS TAK: BBIUHCISETCS BBIpaKeHHe
CIIpaBa OT CHMBOJIA «=», a 3aTeM pPe3yJIbTaT 3alMCHLIBAETCS B IIepe-
MEHHYI0, UM KOTOPOM yKa3aHO cJIeBa.

OmepaTop IpHUCBAMBAHHS TaKKe II03BOJISAET M3MEHUTH 3HAYE-
HUe IIepeMeHOM:

name = "[lmaTor"

name = "CoxkpaT"

IlepemenHass MoeT XpaHUTH TOJBKO oxHO 3HaudeHwue. [Ipu 3a-
IIMCH B Heé HOBOI'O 3HAUEHUS «CTAp0e» CTUPAETCS, M ero yKe HUKAK
He BOCCTAHOBHUTHL. B sa3wpike Python mpum mameHenun 3HaveHus ire-
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PEeMEeHHOM BBIIEJISEeTCs HOBasI 00JI1aCTh HaAMSATH U CBA3BIBAETCS C TEM
sxe umenem (Puc. 3.2).

name [InaTon

CokparT

Puc. 3.2.

Temepr Ta 00J1acTh MaMATH, B KOTOPOM OBLJIO 3aIIMCAHO CTapoe
spauenue («IlmaTom»), y:xe HeqoCTymHA, IIOTOMY YTO C HeH He CBS-
3aHO HU OJHO MMs. JTa IaMATh OydeT OCBOOOMKIeHa COOPULUKOM
MYCOpPQ — CIIEIIMAJIbHOM IIPOorpaMMOM, KOTopas yIIpaBJisgeT IIaMs-
ThI0. [loaToMy B sa3kike Python HeBo3MOKHO M3MEHUTDH IIPOCTYIO IIe-
PEMEHHYIO «Ha MecTe», HallpuMep, HeJIb3sI U3MEHUTh OJHMH CHMBOJI
BHYTPU CHMBOJIBHOH CTPOKHK (HO MOYKHO CO30ATh HOBYIO, M3MEHEH-
HYIO CTPOKY).

3ameruM, YTO B OOJBIIHHCTBE SI3BIKOB IIPOrPAMMUPOBAHISI
(ITackanb, C++, Java) pabora c mmepeMeHHLIMH OPTaHHU30BaHA HMHA-
ye: IIepeMeHHbIe 3apaHee O0bABJISIOTCI M WM Cpa3y BBIIEJISeTCS
Mecto B mamartu. Ilociae o0bsaBIeHuMs Bcsa paboTa ¢ IepeMeHHOH
IIPOMCXOOUT B OJJHOM 1 TOH Ke 00JIaCTH IaMSITH.

B asmike Python xammas mepemenHass mmeer cBoil Tuil. Twum
HYJKeH JIJIS TOT0, YTOOBI OIIPEJIeINTh,

e KaKMe 3HAUYEHHUSI MOKeT IPUHUMATDH IIepeMeHHAST,;
e KaKMe OIlePalliiil MOYKHO BBEIIIOJIHATE C 9TOM IIepeMeHHOH;
® KaK XPAHUTh €€ 3HAUYEHUT B IIaMATH.
OmnpenenuTs THUII IIePEMEHHOM MOYKHO C IIOMOIIIBI0 BCTPOEHHOM

byurIHHM type:

lang = "KoTnmuu"
print( type (lang) )
cost = 123

print ( type(cost) )

dist = 45.678

print( type(dist) )
3amycTuB Ty IPOrpaMMy, MbI YBUIHM:

<class 'str'>
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<class 'int'>

<class 'float'>
OTo0 o3HaUaeT, YTO HmepeMeHHble lang, cost u dist oTHOCATCA CO-
OTBETCTBEHHO K THUIaM (KJaccam)

str — cuMBoOJIbHAS CTPOKAa (0T aHIJI. String),

int — 1esoe umcso (0T aHrJI. integer),

float — BemecTBeHHOE uncso (0T auri. float).

Boisicrhume, wumo os3nauaem arnenulickue caosa string, integer,
float.

Tpaucasarop Python cam ompenesnser Tun mepeMeHHOI IO TO-
My 3HAUYEHHUIO0, KOTOPOe el IPHUCBANBAETCS.

PaboTa ¢ nepeMeHHbIMU

Jl1s1 BBIBOOA 3HAUYEHUS IIePEeMeHHOM Ha dKPaH HUCIIOJIb3YIOT TOT
’Ke oIepaTop print, KOTOPHIM paHbIle IIPUMEHSJIN IJI BBIBOIA
TeKcTa:

print( a )

Komanma BreIBoma (BcTpoeHHass (PyHKIMS print) cHadasa
ABTOMATHYECKH IIpeo0pa3yeT UHCJI0BOE 3HAYeHNe B IIeIOYKY
cuMBOJIOB (1IImdp), a 3aTeM BBIBOAUT I9TH CHMBOJIBI TaK JKe, Kak
OOBIYHBIN TEKCT.

Ymo nossumcsa Ha IKPAHE NOCTe 8blNOJIHEHUS NPOSPAMMDL
c =25
print( c )
print( "c" )
Yem omnuuaromes 08a onepamopa 8vt800a 8 Imoil npoepamme?

Umo sbteedem HA IKPAH NPOSPAMMMA
a=1
print( a )
a=>5
print( a )

Omnepatop
i=1i+1
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3aMeHseT 3HaueHue | Ha | +1, To ecTh yBeJIMUMBAET 3HAUEHUE IIe-
peMeHHoOI | Ha 1.

@) Ymo nonyuwumca, ecnu paccmompemd 3anucv i=i+1, Kak
PaBeHCcma0 — ypasHeHUue OMHOCUMeIbHO NepeMeHHOT 1¢

@) Yemy b6ydem pasho 3nauerue nepemerHol | NOCE BbLNOIHEHUS
onepamopa i =1+ 1, ecniu 0o amoeo oro 6vLio pasHo 172

Brauane nepemennvie umenu 3nawenus a = 4 u b = 7.emy
byoym paeHbL 3HAUEHUS IMUX NePeMEHHDbLX NOCJIe 8bLNOJIHEHUS

npo2pammmbl
a=a+1
b=Db+1
a=a+b
b=Db+ a
a a+1

B saspike Python Mo:kHO MCIIOIB30BaTh COKPANIEHHYIO 3aIIHNCh
apudMeTHUeCKUX OoIlepallnii: HaIIpuMep, a +=b o3HadaeT To ke ca-
MoOe, yTO M a=a+b, a a -=b — To ke camoe, uro 1 a =a - b. Oco-
OEHHO YacTO MCIOJIb3yeTCs yBeJIMJYeHUe IIepeMeHHOM Ha eIHHUILY,
KOTOpas 3alllChIBAETCd, HAIIpHUMep, Tak: i += 1.

ITonb3oBaTesnn mporpaMMbl He HOJIKHBI IIOHHMATh €€ UCX00-
HbLll KOO, TO eCTh 3allMCh AJITOPUTMA C IIOMOIILI0 OIIEPATOPOB A3BIKA
nporpamMMmupoBaHus. s Toro 4ToOLI IOJIB30BATEIH CMOT KaK-TO
IIOMEHSTh HCXOOHBbIE JTaHHBbIE, He H3MeHsIsd IIPorpaMMmy, IporpaM-
MICT MOKET IIPEeIyCMOTPETh 86800 OQHHbIX C KJAABUAMYPbHL!.

Jl1a BBoma MAHHBIX C KJIABHUATYPHI MCIOJIB3YETCSI BCTPOEHHAS
dyHKIIUA input. BBegéMm nBa ymcsa u 3amuIeM UX B IIepeMeHHEIe
numl 1 num2:

numl = input()

num2 = input()
3ameTuM, 4TO UmcIa HYKHO BBOAUTH II0 OJHOMY B CTPOYKE, HAMKHU-
Mas kaasuiny Enter mocse KasKIoro BBeJEHHOIO 3HAUYEHU.

1 MoskHO Takske BBOJAUTDH JaHHbIe M3 paiijia MM IPUHUMATH Yepe3 KOMITbIOTePHYIO
ceTh, HO TIOKA MBI He O0yaeM 00CY:KIaTh 9TH JTOBOJIBHO CJIOKHBIE CITOCOOBI.
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Temepbs BBHIUMCIANM CYMMY M 3alHuIlIeM €€ B IIepeMeHHYIO
summa:

summa = numl + num2
BriBenem pesyiabTaT Ha oKpaH:

print ( summa )

Bot mmostHasg nmporpaMMa cI0:KeHUS IBYX YHCeJI:

numl = input()

num2 = input()

summa = numl + num2

print ( summa )

3amnycTuB 3Ty HPOrpaMMmy, MBI YBUIUM HEOKUIAHHBIN pPe3yiIb-
TaT: eCJIN BBECTH, HamIpuMmep, yucjaa 12 u 13, To MBI HOJIyduM He 25,
a1213.

Jleso B ToM, uTO (pyHKIIMA input He 3HaeT 3apaHee, 3HAUYEHHE
KaKoTo THIIA HY:XHO BBecTH. IlooaToMy OoHa cuuTaer BCE€, UYTO BBEIEHO,
CUMBOJIbHOLL CMPOKOL, TO €CTb IIeHOYKoil cumBoJoB. Ormeparius
CJIOKEHUS IOJI1 CHMBOJIBHBIX CTPOK CYIIIECTBYeT, HO paboTaeT nHaYe,
vyeM JJI YHCeJI. BTopas CTPOKA JOIIMCHIBAETCSI B KOHeIl mepBoii. Ta-
KM 00pasoM, IIpobjeMa B TOM, UTO IIPOorpaMMa BOCIIPHMHHMAaeET BBe-
IEéHHbIe HAMHU JaHHbIe He KaK YHCJIa, a KaK IIeIIOYKHN CUMBOJIOB.

Y100 paboTaTh MMEHHO C YHCJIAMM, HE0OXOOWMO SBHO CKa-
3aTh, YTO BBEJEHHbBIE CTPOKM HYKHO IIpeoOpa3oBaTh B YMCJA. JTO
IesiaeT BcTpoeHHad pyuriug int. Ilonyuyaercsa Takas mporpamMma:

numl = int( input() )

num2 = int( input() )

summa = numl + num2

print ( summa )

OOpaTrure BHUMAaHME, YTO B HAYaJIe KAMKI0N CTPOKHU IIPOTPaMMBI He
JIOJIKHO OBITH IIPO0EJIOB.

HenocraTok aToii mmporpaMMbI — ILJIOXOM AWAJIOT C II0JIb30BaTe-
JIeM:

e IPpM BBOJE MJAHHBIX IIporpaMma IIPOCTO KIET BBOJA, HO UYTO
MMEHHO HYKHO BBOJIUTH — HE SICHO;

e B KOHIIEe paOOTHI IIporpaMMa BBIBOOUT KaKOe-TO YMCJIO, UYTO OHO
O3HaAYaeT — He SICHO.
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Xoresoch OBI, YTOOBI AUAJIOT IIPOTPAMMEI C II0JIH30BATEJIEM BBITJIA-
IleJI TaK:

BeegnTe nBa 4uMcIia:

2

3

2+3=5

@ C nomowpio kaxozo onepamopa ModXiCHO 6bléeCmU NOOCKASKY
014 8800a — hpasy «Bsedume dsa uucna:n?

[IporpamMmy Mos:kHO Jierko mopaborath. JlobaBuM B camoMm Ha-

yaJie IIpurJaiieHne K BBOIY
print ( "BeBemuTe nBa UEeJNHX uMciaa:" )

1 0(pOPMUM BBIBOJ, 3aMEHIB II0CIEeIHIO CTPOUKY:
print( numl, "+", num2, "=", summa, sep="" )

31mech Bce BEIBOOMMBIE JaHHBIE 00beIUHEHEI B OJUH CNUCOK 8b/8004,
9JIEMEHTHI B KOTOPOM pasaesieHbl 3anareiMu. O0paTuTe BHUMAaHUE,
YTO MMeHa IIepeMeHHBIX 3allCAaHbl 0e3 KaBBIUEK, a BCe CHMBOJIEBI,
KOTOpPEIe HYKHO BBIBECTH, — B KaBbIUKax (M B armocTtpodax). Ecanu
B CIMCKe BBIBOJA YKA3aHO MMs IIepeMeHHOH numl 0e3 KaBBHIUEK,
IIporpaMma BEIBEJEeT He CHMBOJBI «NUM1», a 3HaveHHe, KOTOpPOe
XpaHUTCS B IlepeMeHHoM huml.

Tenepr mpu BBoze unces 12 u 13 mporpaMMa BhIBEIET
12+13=25

UYmo evteedem ama npoepamma npua=4,b=5uc=9?
print( "numl", "+num2", =, summa )
Hcnpasvme owubku 8 onepamope 8vbt800a.:
print( "e¢", "-b", =, a )
max umobvt npua=4,b=5u c=9 npoepamma svieena 9-5=4.

OrMmeryM, UTO B 9TOHM 3aJavye MOYKHO OBLIIO 00OHMTHCHL M 0e3 IIe-
PEeMEeHHOI summa, IIOTOMY UYTO BBIIIOJHATH BEIUHCICHHUS MOYKHO

IIPAMO IIPYU BBEIBOJIE:
print( numl, "+", num2, "=", numl+num2, sep="" )
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NuTepnperaTop BBYUCIUT 3HAUYEHHE BBIpAKeHUsS numl+num2 u
mmepeaact ero PyHKIIMM print mia BeiBoga. OmHako ecyid 9To 3HA-
YyeHHre MOHATO0OUTCS II03Ke, JIydllle BBEIUMCJINTH ero OOHH pa3 M Co-
XpPaHUTh B OTJEJIbHON IIepeMeHHOM, a IOTOM Be3Jle HCIO0JIb30BaTh
3HaYeHUe 3TOU IIepeMeHHOU.

BBoAa AaHHLIX B OQHOWU CTPOKe

B mporpamme, kKoTopas mmokasaHa BBIIIe, Mbl BBOIMJIA YHCJIA II0
OOHOMY: CHayaJia 3HadeHHe IepeMeHHol numl, 3aTem, IIocjie Ha-
sJkaTHA Ha kjaasuiny Enter, samavenme mepemenHoin num2. MHorma
HYsKHO BBOJUTH HECKOJIBKO 3HAUYEHUM B OJTHOU CTPOKE.

Paccmorpum ciay4aii, korma HYsKHO BBECTH Ba IIeJIBIX YMCJIA B
OOHOM CTPOKEe U 3aIlfcaTh UX B IepeMeHHbIe numl u num2. B atom
cIydae IIporpaMma JI0JI:KHA

e BBECTH CUMBOJIbLHYIO CTPOKY, COOEPIKAIIYIO 3aIIMCh OBYX YHCEeJT,;
e BBIJEJUTDH YaCTH, Pa3aeIEHHbIe IPo0eIaMu;
¢ KaiKIyIO 4YacTh IIpeodpas3oBaTh B IEJIOE UHCJIO.

Mz1 yaxe 3HaeM, KaK PelIuThb IIepPBY0 3a4a4y:

s = input()

BBenénnas ctpoka sammcbiBaeTcs B IepeMeHHyI0 S. IIpuMeHATH K
Hel cpady (pyHKIH int HeJIb3s, IOTOMY UTO OHA COMEPsKHUT He OJI-
HO, a IBa 4YucJja.

YT100bI BBIOEJIUTH OBE YaCTH, IIPUMEHUM (QPYHKIMO split (oT
aHry. split — paciienursb) M, IpearoJaaras, 9Yro 9TUX YacTeH BCero
JIBe, 3aIIUIlleM UX B lepeMeHHble numl u numZ:

numl, num2 = s.split()
31ech MCIIOIb3yeTCsI TAK HA3hIBAEMOE MHOMCECMBEHHOE NPUCBALBA-
Hue — B OTHOM OIlepaTope MPHUCBAWBAHUA 3aJAaI0TCA 3HAUEHUS IBYX
mepeMeHHBIX.

Mo:xHO 000IiTHCH U 0€3 IIepeMeHHOH S:

numl, num2 = input() .split()

Temeppr HY:KHO IIpEMEHUTH QYHKIIMIO int K IepeMeHHBIM
numl 1 num2 — Ipeodbpas3oBaTh CTPOKHM B IleJIbIe YHCJIA:

numl = int (numl)

num?2

int (num2)
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Bce aTtm omeparinm MOKHO 3aMEHUTH OJTHOM CTPOYKOI:

numl, num2 = map( int, input().split() )
3nech BBI3BIBAETCS (PYHKIIMS map, KOTOpas HpHUMEHSeT IPYTYIo
pyuxomo (B HaileMm ciaydae — int) K KasKIOM YacTH, IOJIyYeHHOM
Iocjie pa30oreHusI BBeIEHHOM CTPOKU HAa YACTH.

OOpaTtuTe BHEMAaHHIE, YTO KOJMYECTBO HMEH IIepeMeHHbIX CJIeBa
OT oIepaTopa NpUCBAaMBAHUSA JOJIKHO TOYHO COOTBETCTBOBATH KOJIU-
YeCTBY BBENEHHBIX YMCEJ. eCJU WX OyaeT OoJbllle MJIM MeHbIIe,
ITporpaMma 3aBEePIITUTCSA C OIITHOKOM!.

ApudmeTnyeckme BbipaxxeHUs

Apucpmernyeckre BHIPAMKEHHS OOBIUYHO 3AIIMCHIBAIOTCS B OJIHY
crpourky. OHE MOryT comep:kaTh KOHCTAHTHI (IIOCTOSHHBIE 3HAYe-
HUsI), WMeHa IIepeMeHHbBIX, 3HAKH apu@MeTUYEeCKUX OIlepPaIlui,
KPYIJIble CKOOKM (IJI M3MeHeHHUs IIopsaaxa mercrBuii). Hampumep,
IIpuuCBanBaHHue

c+b-1

a«——-d

B IIporpaMMe 3aIUIINeTCs KaK
a= (c+ b - 1)/2*d

Omneparnusa yMHOMKEHHS 0003HAUAETCI 3HAKOM «*», a oIlepaliuds ge-

JIEHUS — 3HAKOM «/».

Kaxoe ke meiictBme OygeT BBIIIOJIHATHCSI IEPBBIM, KaKoe —
BTOPBIM H T.J.7 OTo ompenensierca npuopumemonm (CTAPIITHHCTBOM)
oneparuii. OHM BBIIOJIHSIOTCA B CJIEAYIOIIEM IOPSIKe:

e cHAUaJIa — JeMCTBUSA B CKOOKAX;

e YMHOKEHHeE U JeJIeHHe, CJIeBa HaIpaso;

e CJIOJKEHME U BEIUMTAHMeE, CJIeBa HAIIPAaBo.
Taxum o0pa3oM, YMHOMKEHHE U [eJIeHIe MMEIT OJMHAKOBBIN IIPH-
opureT, 00JIee BEICOKHI, YeM CJIOMKEHIEe U BEIUUTAHUE.

Onpedennume nopsaoox Oelicmeull Komnviomepa nNpu 8blylic-

JICHUU BbIPANCCHUA:
a=c+b-1/2 *5

3anuwume npucsausarue Ha a3vike Python:
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Z<—a+——r
c+8

Pesynbrar nenenms (omepaimu «/») MOKeT OBITH HeIlEJIBIM
YMCJIOM, TAKHe YMCJIa HA3bIBAIOTCSI BelleCTBEeHHbIMU. Kciu B me-
PEMEHHYIO 3alIHcaTh BEIeCTBEHHOe YHCJIO, OHA OyJeT OTHOCUTHCI K
tuny float.

IIpu 3ammcu BelecTBEHHBIX YMCEJ B IIporpaMMe IIeJIyio u
IPOOHYIO YacTh pas3fesisdioT He 3aiaTod (kaxk mpuHato B Poccum), a
Toukoii. Hampumep

x = 123.456

B s3pike Python ecth omeparimss Bo3BegeHHSI B CTelleHb (IJIs
IIeJIBIX K BeIIeCTBEHHBIX 4YMCeJ), KOoTopas 0003HadaeTcs IBYMs
3Be3moukaMu: «**», Hampumep, mpucBauBanme y < 2x2 + z3 3anu-
IIeTcs TaK:

y = 2%x**2 4+ z**3
Bossenenune B cremeHb mMeeT 0oJiee BBICOKUU IIPHOPUTET, YEeM yM-
HOKeHMe U gejieHre. Eciau moapsn 3anucaHbl HECKOJIBKO OIIePaIlrii
BO3BeIEeHHUS B CTeIleHb, OHU BBINOJIHSIIOTCA, B OTJIMYNE OT APYTHUX
omepaliuii, cnpasa Haseso. Hampumep, 3**3**3 310 TO 3Ke camoe,
qTo 3% * (3*%*3),

Onepauun c uenbIMU YUCTaMU

YacTo HY:KHO HTOJIyYUTH IIeJIBIH Pe3yJIbTaT JIeJIeHUS I1eJIbIX YU-
ceJI M OCTAaTOK OT mesienus. Hampumep, n3aBecTeH MHTEpBAJI BpeMe-
HU B CeKyHOax (CKaskeM, 175 ceKyHI) M HYKHO OIpeIesIUTh, CKOJIb-
KO B HEM IIeJIBIX MUHYT M OcTaBIuxcsa cekyun (175 ¢ = 2 muH 55 c).
3mech YMc/I0 MEHYT — 9TO IIeJIast 4acTh OoT gejieHuss 175 Ha 60, a 55
CEKYHJI — 9TO OCTaTOK OT 3TOTO JeJeHUI.

B Takux ciayuasax B a3bpike Python mcmosb3yoT crielrirabHbBIE
omeparuu // u % (OHH MMEIOT TAKOU Ke IPUOPHUTET, KaK YMHOMKe-

HUe U JeJIeHue):

t =175
m=t // 60 # 2
s =t % 60 # 55
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C moMmorbio aTUX ollepaliuii yao0HO paboTaTh C OTHEIbHBLIMU
mugpamu yncaa. Kak Mbl yBugean B IjiaBe 2, OCTATOK OT JEJICHIS

yncsa Ha 10 — oTo mocsieqHasa I pa ero JecITUYHOM 3aIucu?,
N = 123
dl =N% 10 # 3

Yemy pasen ocmamok om oenienus wucaa N na 1007

dl2 = N % 100
Eciu pasmenuth uncio Ha 10 m B3ITh TOJBKO IEJIYIO YacCTh,

MBI «OTOPOCHM» IOCJIeTHIO IIdpy umncaa: 3Havenue 123//10 pas-
HO 12.

N = 123

d=N// 10 # 12
Kax ¢ nomowpro onepauuti // u % 8vtdesiums 8mopyio ¢ KOHUQ

uugpy uucaa?

dopmMaTHbIN BbIBOA OaHHbIX Ha 3KpPaH

Brr y:xe 3mHaere, uTo (QyHKIIUA print BCTaBJIAET IO OJHOMY

Tpo0eJTy MesKIy dJIEMEeHTAMU CITMCKA BHIBOJIA:

a =12
b=5
c = 155

print( a, b, ¢ ) # 12 5 155
HNuorma tpebyeTcss BHIBOOUTH JaHHBIE B BUOAE TAOJIMIILI, BHIPABHU-
Bas 3HAYEHHS B KAsKJIOM CTOJIOIIE II0 IIPABOM I'PaHUIIE:

12 5 155

211 315 8

[IpeamostosxkumM, 4T0 MBI padoTaeM ¢ HATYPAJIbHLIMU YHCJIAMH,
rotopkie MeHbIte 1000. Torga Ha kakI0e YMCI0 MOYKHO BBIIEJIUTH 4
IIO3UITUY HA dKPaHe: TPU Ha 3alKCh YHUCJIa U eIlé OIuH IpodesI cie-
Ba, Pa3Ie IO Ynciia. 3alnuchIBAeTCs 9TO TaK:

2 A ocraTok or mesenusa Ha N — 3HadYeHHe II0CJIeTHEHN IIM(MPHI 3AIIMCH YHCIA B CHCTe-
Me cumcyieHud ¢ oceoBaaueM N.
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print( "{:4}{:4}{:4}".format( a, b, c ) )
910 ghopmammbLil 8b1800: CTPOKA JJISI BEIBOAA CTPOUTCS C IIOMOIIIBIO
BCcTpoeHHOI pyHKIMH format. ApryMeHTHI 9TOM PYHKIINKA — a, b u
C B CKOOKaxX — 2TO Te JaHHBbIe, KOTOpble BBIBOOATCA. CHUMBOJIbHAS
CTPOKA CJIeBa OT TOUKH — 3TO (DOPMAMHAS CMPOKQ, KOTOpas oIpe-
IeJsisieT, KaK MMEeHHO JaHHbIe OyOyT IIpeAcTaBJIeHbl Ha oKpaHe.

QurypHble CKOOKM 0003HAYAIOT MECTO IJIs BHEIBOZA OYEepPeTHOIO
oJIeMeHTa: Ha IIePBOM MeCTe BBIBOAMTCS 3HAUeHHE a, Ha BTOPOM —
3HaUeHNe b U Ha TpeThbeM — ¢, B IMOPAIKEe UX IIePeUNCJIEHUS B CIIH-
CKe apryMeHToB (pyHKINN format.

Yucsio mocsie OBOETOYHS — 9TO KOJIMYECTBO IIO3UIINI, KOTOPHIE
OTBOOATCSA HA 3aIMCh ymciia. B mmpemesax aToro IIOJIsL UMCJIO IIPH-
JKMAaeTcs: K mpaBoii rpaduiie. Hampumep, uncna 12, 5 u 155 Oyayt

BBIBEJI€HBI TAK:
0c0]l]200050155
R —
4 4 4
3mecs o 0bo3HauaeT IpodeI.
KosmmuecTBo m103uIIMii MOKHO HE YKA3bIBATD:
print( "{}{}{}".format(a, b, c) )
TOI'JIA JaHHbIE BHIBOIATCS BILJIOTHYIO IPYT K APYTY:
125155
Mesxny DaHHBIMA M3 CIHCKA MOYKHO BBIBOJUTH W JIPYTHe CHUMBOJIBIL.

Hampumep, mporpamma

numl = 12; num2 = 13

print( "{}+{}={}".format (numl, num2, numl+num2) )
BBIBEIET

12+13=25

Kak BuaHO M3 mepBOM CTPOYKH IIPOTPAMMEI, B OQHOH CTPOKE

MOKHO 3aIllMChIBATh HECKOJIBKO OIIepaTOPOB, pa3esdd UX TOYKaAMU
C 3aIIATOu.

BBoa 1 BbiBOA BeleCTBEHHbIX Ynucen

Kak BB 3HaeTe, pe3yabTaT BBOAA C IIOMOIIBI0 (PYHKITHSI
input — 9T0 cuMBOJIbHAS cTPoKa. Kcii MBI X0TeJI BBECTH BellecT-

21 http://kpolyakov.spb.ru



20.04.2021
Hngpopmamura, 8 kaacc K.IO. Ilonaxos, E.A. Epemun

BEHHOE YICJIO, HY:KHO 3aTeM IIpeoOpas3oBaTh 9Ty CTPOKY C IIOMOIIILIO
byurimu £loat:
x = float( input() )
Temepsb x — 9TO BelllecTBEHHAS IIepeMeHHasI 1 KoMaHIa
print( type(x) )
BBIBEJIET
<class 'float'>

Hecio:xH0 BBEeCTH HECKOJIBKO IIepeMeHHBIX B OJHOII CTPOKe, HC-
II0JIB3Y S TOT %K€ IMPUEM, UTO U IJISI I[EJIBIX YHCeJI:

x, v, z = map( float, input() .split() )
31ech BBOOATCS 3HAYECHUS TPEX IIEPEeMeHHbIX, X, Y 1 2.

IIpu BEIBOOE BelIeCTBEHHBIX 3HAUECHUN N0 YMOIUAHUI0 (TO €CTh,
ecJI He CKa3aHOo JejaTh MHAave) BBIBOOUTCA 16 3Havalux Imdp.
Hampumep, komauga

print( 16/7 )

BBIBOJIHT

2.2857142857142856

Ecau Taxoii BapuaHT He yCTpauBaeT, IIPUMEHSIIOT (DOPMAMHbLL
861600, HAIIPUMEDP:

x = 16/7

print( "x={:f}".format(x) ) # x=2.285714
3mech 1ocse aBoeTouns ykasaH gopmar £, no ymosiuaruio OH OcC-
TaBJasgeT 6 1udp B aApobHoit yactu umciaa. Ilepex OykBoit £ MOKHO

dalircaThb JABa YHrcCJia 4yepe3 TOYRY.

Hszyuume cnedyowyrwo mabruyy u 8biacHume, 4mo 03HAYAIOM
080 wUCIA, KOMOPble 3ANUCHLEAIOMCA NOCe 080eMmoYls nepeo
oykeoli £.

PesynsTaT BHEHBOIOA
print ("x={:10.3f}".format(x)) x=coco0012.346
print ("x={:8.2f}".format (x)) x=0012.35
print ("x={:2.2f}".format (x)) x=12.35
print ("x={:0.2f}".format (x)) x=12.35
print ("x={:0.1£f}".format (x)) x=12.3
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Kax BBI IIOHSAIM, IepBOe YMCJI0 3a4aET 00Imee KOJHUYECTBO II0-
3UIINI, OTBENEHHOE Ha BBLIBOJ 3HAYEHHS, a BTOPOE — KOJIMYECTBO
1P B JPOOHOM YaCTH:

print( "x={:10.3f}".format(x) ) # x=000012.346
B srom BapmanTe Ha uymcyio orBoguTcsa Bcero 10 mo3MImil, M3 HUX
3 — Ha apoOHYyIo YyacTh. IlockoabKy 1 phl 1 TOYKA 3aHUMAIOT 6 II0-
3UIINI, cJieBa J00aBjsgeTcs eIrné 4 mpobea.

Ecau mpobesel ciieBa oT 4yuciia He Hy:KHBI, a TPeOyeTcs TOJIBKO
OTPAHUYUTL KOJHUYECTBO 3HAKOB B APOOHOM YaCTH, BMECTO IIE€PBOTO
ypcsa nuiryT 0 Iy BooOIle HUYero He IIHIIyT:

print ("x={:.2f}".format (x)) #x=12.35

J171st oueHb OOJBIINX WM OUeHb MAJIEHBKUX UHCEeJ UCIIOJIb3YIOT
Hayumblll opmam (craHgapTHBIH Bua udwnciaa). OH obosHauvaeTcs
OYKBOM e BHYTPU (PUTYPHBIX CKOOOK:

x = 1lel0/7

print ("x={:12.4e}".format(x)) # x=co01l.4286e+09
Yuceso ciieBa oT TOYKH B CTpoke dopMaTa — 3TO 00Iee KOJIMYECTBO
IMO3UITUH JIJI BBIBOJA YMCJIA, a4 BTOPOE YKCJIO0 — KOJHMYECTBO 3HAKOB
B OPOOHOM YacTH MAHTHCCHI (I Bcex umces, KpoMme umciia 0, oHa
oonpire miau paBHa 1 u mensbine 10). Eciiu mmepBoe ymcsio He yKa3bI-
BaTh, OyJIeT UCI0JIL30BAHO HaMeHbIIIee BO3MOKHOE MECTO.

Umo 0O6ydem a8wvigedero 8 pesynbmame pabombvl csiedyouel

npo2pammbat:
x = 172.3658
print( x )

print( "x={:f}".format(x) )
print( "x={:10.2f}".format (x) )
print( "x={:.8f}".format (x) )

Ilpoepamma svieenia wucaia 8 HAYUHOM hopmame:

1.2345E+001 8.74E+00
2.345E+003 1.8752E-01
5.6E+005 3.462752E-03

Sanuwume ux 8 «0bbLtuHOM» 8uoe.
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Onepauvwl C BeweCTBeHHbIMU Yncrnamm

IIpu pabore c BelecTBEHHBIMH YHCJIAMH YacTO IPUXOTUTCS
OKPYTJIATH WX J0 OJMskalInmX 11esibix uncesi. J{isa otoro B a3wike Py-
thon ects gBe QpyHKITHIN:

e int (x) — orOpackIBaHIe OPOOHOI YACTH YHCJIA X;
e round (x) — OKpYIJIEHHE BEIeCTBEHHOIO YMCJa X K OJIm:Kaii-

IIeMy I1eJIOMY YUCIIY.

Kax moocno evidenumdv OpobHYI0O uACMb NOJIOHCUMETIBHO2O0
8eULECM BEHH 020 YUCTIA 8 AJI2OPUMMUUECKOM A3bLKe?

Ymo 60ydem 6bit8edeHo0 HQA JIKPAH 8 pe3ynvbmame pabdombt
c1e0youLeti npo2pPaMMbL:
a=1;, b=2;, ¢c=3;d=1717
print( "{:0.2f}".format(a/b) )
x=Db / c
print( "{:0.2f}{:2}".format(x, int(x)) )
print( "{:0.2f}".format (x-int(x)) )
x=d/ c
print( "{:0.2f}{:2}".format(x, int(x)) )
print( "{:0.2f}".format (x-int(x)) )

Jpyrue mareMartudeckre QPYHKIUU OOBEeOUHEHBI B MO00Y.Jlb
math. Monaynb B sg3eike Python — aTo daiii, cogepsxanimii pyHKITNN.
Jly1st TOoro 4YTOOBI BBI3BIBATH MaTeMaTHWUYeCKUe (PYHKIIMH K3 CBOEH
IIPOTPAMMBI, IIOJKIIOUYNM (MMIOPTHPYEM) MOIYJIb math ¢ IIOMOIIIBIO
KOMAaHIbI import:

import math
ITocste aTOTO MOKHO IIPUMEHATH PYHKITUHU K3 3TOT0 MOIyJA. Bor Tak
MOYKHO BBIUHCJIHUTH M BBIBECTH HA 9KpaH KBAaJpPATHBIM KOpPEHb U3
quca 9:

x = math.sqrt (5)

print( "{:.3f}".format(x) ) # 2.236
3mech n3 MoayJiad math BEI3BIBaeTcs (PYHKIIMSA sqrt, KOTOpas BHI-
UHNCIISIET K8AOPAMHMbLL KOpeHdb U3 Yhcaa 5, TO eCTh HaXOIUT YUCJIO,
KBaJpaT KOTOPOTo paBeH d.
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Jlns oOpamnreHus K PyHKIIMAM MOIYJIS MCIIOJIb3YEeTCsS ToUuedHasT
3aImch. CHaYaJIa 3alMCBIBAIOT UM MOMYJIS, a 3aTeM 4Yepe3 TOUKY —
Ha3BaHNe PYHKIIHH.

BosMmoxken m gpyroii BapMaHT, Korga IIOOKJIOYAETCS He Bech
MOJIYJIb, 4 TOJIbKO HEKOTOPhIe (PYHKIINHN K3 HETO:

from math import sqrt, pi
OToii CTPOUKOM K HIporpaMme IIOOKJIIOUEHBI M3 MOIYJII math yike
3HaKoMas BaM (PyHKIIMA sqrt M KoHcTaHTa (IIOCTOSHHAsS) pi, pas-
Hasg uppanuoHaabHomy yucay nt (3,1415626...). B satom ciyuae miisa
oOpallleHns K HUM y:Ke He Hy:KHO OyZeT YKa3bIBATb MM MOJIYJIS:

x = sqrt(5)

R = 12

circlelen = 2*pi*R
MosxHO IOOKIIOYUTE Cpa3y Bce (PYHKIIMH K3 MOIYJIS, €CJIM HaIlu-

caTh 3HAK ¥ BMECTO CIIMCKA (PYHKITHIA:
from math import *

Hanuwume npoepammy, komopas 6wviuucasem KeaopammbLil
KOpeHb B88e0€HH020 uucna. Bwviuucnume ¢ eé nomouwio
Keaopammbie KopHu u3 uucen 221841; 32005,21 u 15239,9025.

Brrunciienus: ¢ BeleCTBEHHBIMHI YHCJIAMHA MOTYT IPUBOIUTE K
BEIYMCJINTEILHBIM OIMrOKaM. BemomumTe, uTo umcesio 1/3 He MoKer
OBITH TOYHO 3AIIMCAHO B JIECITHUYHON CHCTEMe — ero APo0HAas 4acTb
colep:kuT OeckoHeuHOe umcyo rudp. B xoMmpoTepax IIpOHCXOIUAT
TO K€ caMoOe: Ha KaJ0e UHCJIO BBIAEJISIeTCS KOHEYHOe UHCJIO Pas-
PALOOB, II09TOMY OOJIBIMIHMHCTBO BEIIECTBEHHBIX UMCEJI XPAHUTCI B
IIaMATA KoMIIbioTepa HeTouHo. Ciie1oBaTeIbHO, BEIUUCIECHUS TOMKE
OyIyT HETOUYHBIMHU.

N

1 1 1 1
Y4 Boiuucnume epyumyio cymmy X=+to-+t—+—= 8 auoe
2 3 4 5 d

npocmoti Opobu. 3amem nposepvbme, umo 8vigedem Ima
npoepamma (6mecmo mHo2omouull oobasvme NOJYUEHHbLE
3HaueHua n u d):

n=...,d= ...

y=1/2 + 1/3 + 1/4 + 1/5
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x=n/d
print( x )
print( y )
print( x - y )

Coennatime 8v18000L.

Cny4yaumHble U nceBaocny4YanMHble Yucna

B meroToprIX 3amavax, B TOM YHKCJIe B KOMOBIOTEPHBIX HUIPaX,
HeOoOX0OMMO MOOEJHPOBATL CJIAyYalHbIe SIBJIEHHS, HAIpHUMep, pe-
3yJabTAT OpocaHus UrPAJILHOTO0 KyOmka (Ha HEM MOKeT BBIIACTh
ymrcyao oT 1 mo 6). Kak cmesnats 9To0 Ha KOMIIBIOTEpE, KOTOPBIH «He-
cJIy4yaeH», TO €CTh CTPOTO BBIIIOJIHSET 3aJaHHYI0 eMy IIporpamMmy?

Cayuaiimbeie 9muciIa — 9TO II0CJIEZ0BATEILHOCTh YKCEJ, B KOTOPOI
HEBO3MOYKHO IIPeICKa3aTh CJeAyIolllee YICJIO, Haske 3Has Bce IIpe-
IBITYIIHE.

YT00BI IOJIyUYNTh UCTUHHO CIAyYalHbIe YMCJIa, MOYKHO, HAIIPH-
Mep, OpocaTh UTPAJIbHBIA KYOHMK HJIH U3MEePSITh KAKOH-TO IILyMOBOM
curHaa (Hampumep, IIyM paguoadupa WA CUTHAJ, IPUHATBHIA 13
KocMoca). Tax paHbIlle COCTABJISINCH TAOJIHUIIBI CAYUAMHBIX YHCEJI,
KOTOpbIe ITyOJTHKOBAJINCh B KHUTAX.

Ho BepuéMmca k komnboTepaM. CTaBUTH CI0KHBIE IPHOOPEI HA
KasKIbIil KOMIBIOTEP OYEeHBb JOPOro, M IMOBTOPHUTH IKCIIEPHUMEHT Oy-
IeT HeBO3MOYKHO — 3aBTpa Bce 3HaueHusa OyayT yske apyrue. Cyiie-
CTBYIOIIIHE TAOJUIIBI CJIMIITKOM MaJIbl, KOI/Ja, CKAaKeM, HYKHO IIOJIY-
vath 100 caydyaiiHBIX 4YmMceJI KasKIylo cekyHmay. Jlas xpaHeHus
OOJIBIIINX TAOJIHIL TPeOyeTCsT MHOI'O IIaMSITH.

YToOBI BEIATH M3 IIOJIOMKEHMSI, MATEeMATHKHU IIPHUIYMAJIH aJIro-
PUTMBEI IIOJIYYUYEHUS nce800Cyuaiinblx («Kak ObI CIyIaHBIX») UHCEJI.
J1y1s1 cropoHHEro HaOJII0gaTe I IICeBI0CIyYaiHble YrcjIa IpaKkTHIie-
CKM HEOTJIMYHMBI OT CJIYUYAMHBIX, HO OHU BBIYHCJISIOTCS II0 HEKOTO-
poil MaremaTwdeckod dQopmMmyJse: 3Hasg IIEPBOE UYHCIO0 («3epHO»),
MOKHO IO (pOpMyJie BEIYHCJIUTH BTOPOE, 3aTEM TpeThe U T.II.

OyHKIIMN OJIs pAOOTHI ¢ IICeBAOCAYIAMHBIMU YHNCJIaMHU B I3BIKE
Python cobpanbr B moaysie random. B 6ubamorexe Python mcrosns-
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3yeTcsa OOWH M3 HamOoJee COBEPINeHHBIX aJTOPUTMOB JJIsS IeHepa-
UK TICEBIOCJAYUYAMHBIX uMces — «BHXpb MepcernHa», paspadboTaH-
HBIN B 1997 romy.

Jl1a mosrydeHns IICeBOOCIYYAHMHBIX YHMCEJ B 3aJaHHOM OHalia-
30HEe MBI OyJeM MCIO0JIb30BATH (PYHKIINK 13 MOAYJIsA random:

e randint (a,b) — ciayuaiitoe 11eJioe 4mcjIo Ha orpeske [a; b];

e uniform(a,b) — caydaiiHoe BellleCTBEHHOE YMCJIO HA OTpPe3-

ke [a; b].

Jlnss Toro yToOBI 3ammcaTh B IEepPEeMEeHHYI0 N CJIydalHOe YMCJIO

Ha orpe3ke [1; 6] (pe3yabTaT OpocaHUS UTPATIHHOI0 KyOHKa), MOKHO

HMCII0JIB30BATh TaKMe KOMAaH/IbI:
from random import randint
randint( 1, 6 )

B mepBoii cTpoke u3 Moaysisi random MMIOPTHPYeETCs (3arpyskaeTcs)

n

byHKIIMA randint, Bo BTOpPOIl OHA BBI3LIBAETCS IJIS IIOJIYUYEHHS
CJIy4YaMHOI'0 YUCJIAa.
BemtectBenHOe cryuaiiHOe umcsI0 Ha oTpe3ke [5; 12] mosryuaercs

TaK:
from random import uniform
x = uniform( 5, 12 )

BbiBOoAbI:

e Ilepemennas — oT0 BeamuYmHA, KOTOPAs MMeeT MMsI, TUII W 3HAa-
YyeHHe. JHAUeHHe IIepeMeHHON MOKeT M3MEeHSIThCSI BO BpeMs BHI-
IIOJTHEHUS IPOTrPAMMEL.

e lnenTtucduraTop — 9TO UM IIePEeMEHHOM.

e (OcHOBHBIE OIIEpAIN C IePEeMEHHBIMI — BBOJ, BBIBOJ, IIPKCBAH-
BaHMWE HOBOT'O 3HAYEHMUS.

e Kcim mepeMeHHOM HIpHCBAaMBAeTCsI HOBOE 3HAUYEHHE, IIPEIbIIy-
I1ee CTUPAEeTCs.

e ApudMernueckre BBIPAKEHHS OOBIUYHO 3aIIHCBHIBAIOTCI B OJIHY
ctpoury. Otmepalius yMHOKEHHS 0003HAYAETCA 3HAKOM «*», a

oIepaIus JeJeHUsI — SHAKOM «/».
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e Jlnsa mesoumciieHHOTO OejieHus B sA3bIike Python mcmosbayercst
orrepaTop //, IJiss BBIUMCJIEHUS OCTaTKa OT JieJIeHUs — oIlepa-
TOP %.

e ApudmernyuecKkire omepaliy BBIIOJIHSIOTCI B CJIEAYIOIIEM IIO-
pAOKe:

1) meficTBUS B CKOOKAX;

2) Bo3BeJeHHeE B CTEIIeHb, CIIpaBa HaJIEBO;

3) yMHOKeHHe, JeJieHle U B3sITHe 0CTaTKa, cJieBa HaIpaBo;
4) cyIo:KeHHre W BEIUUTAaHIe, CJIeBa Hallpaso.

e CiyuaiiHBIe UMCJIA — 3TO IIOCJIEJOBATEIHLHOCTH YKCEJI, B KOTOPOI
HEBO3MOJKHO IIpeCcKa3aTh CJeOyIolllee YMCJIo, Jaske 3Has Bce
npenbiayinie. Ha xKommobpioTepe OOBIMHO MCIIOJIB3YIOT IICEBIOCIIY-
JarHbIe YHUCJIa, KOTOPhIE OJIyYaioT II0 HEKOTOPOi hopMmy.Ie.

MHTennekT-kapTa

11eJIbie
HpHCBaI/IBaHHeW . BellleCTBEHHbIE
HCTBUS
BBOX ﬁ[e ¢ IepeMeHHbIE | CTPOKH
BBIBOJT J M (MIeHTUPUKATOP)
\
\ 3HaUeHHe
Y Y
dopmat apudgMeTIecKoe ‘ P, ‘
BBEIBOJIA BBEIpAsKEHIe Y
Y
qucya
CKOOKM
- * % IIpUOPUTET
| 3HAKM OIleparuii x/ /] %
+_
Puc. 3.3.

@Hpamuqecxaﬂ pa6orta N27. J/inHeHble nporpammbl

@ MpakTnueckana paborta N28. Onepauum ¢ uenbiMmm YUcCAamMm
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g MpakTnueckana pabora N29. Onepauum c Bew,ecTBEHHbIMU YNCIAMU
g MpakTnuyeckana pabora N210. CayuyaiiHble unucna

Bonpocbl U 3apaaHus

1. Bo MHOrMX sI3BIKaxX IPOrpaMMUPOBAHUS (B TOM YMCJIE B IIMKOJIb-
HOM aJITOPUTMHYECKOM SI3bIKe U B s3bike Ilackaiib) mepemMeHHBIE
HY’KHO 3apaHee 00baBIaThE. O0cyauTe B Kjacce, KaKue JOCTOMH-
CTBA M HEIOCTATKH MMeeT TAKOM II0IXO0.I.

2. Ilouemy :KesaTeIbHO BHEIBOOUTEH HA dKpaH MOACKA3KY Iepen BBO-
JIOM JTaHHBIX?

3. UeMm oTyimuaioTcs ABa omepaTopa BBIBOJA:

print( a ) 151 print( "a" )
Kaxkoit m3 HUX MOKeT IIPUBECTHU K OIIHOKEe BO BPeMs BBIIIOJIHE-
HUs mporpaMMsbr? B kakom ciay4uae?

4. Korga MOKHO BBIYMCIIATH Pe3yJIbTAT IIPSIMO B OIIepaTope BBIBO-
Ia, a Korga Hy:KHO COXPAaHSTh ero B OTHAeJILHOM IIepeMeHHO?

5. B xaxoM Imopsiagke BBIIOJHSIIOTCS OIIEPAIIHMH, €CJIM OHU HMMEIOT
OOUHAKOBBINA IIPUOPUTET?

6. 3aueM HCIOJIB3YIOTCA CKOOKH B apUPMETUICCKUX BBIPAKEHUIIX ?

7. O0ObsICHUTE, YeM OTJIMYAIOTCSA CIy4YaiHble YHCJIA OT IICEBIIOCJIY-
yadHbeIxX. IloueMy B KoMOboOTEepax HCHOJIL3YIOTCS MMEHHO IICEB-
IocJIyvYaiHbIe yncaa’?

3apaum
1. Uro Oymer BBIBEOEHO IIPH BBLIINOJHEHUU CJIEAYIOIIEeHd KOMAaHIbI
npua=5wub=237
a) print( a, ">", b, "I" )
6) print( "a>", "b!" )
B) print( " (", a, ")<(", at+b, ")" )
2. 3anuumnTe KOMaHAy JJIsS BBIBOJA 3HAYEHUH IIeJIBbIX IIepeMeHHbIX
a =5 u b = 3 B ciaenyomieM opMare:
a) 3+5="
0) (5) (3)
B) a=5; b=3;
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r) Oreer: (5;3)
3. Berumcaure 3HaveHMe BeIIeCTBEHHOM IIepeMeHHON c Ipu a@ = 2 u
b=3:
ajc=a+ 1/ 3
O)c=a+4/ 2 * 3 + 6
Blc = (a + 4) / 2 * 3
rNec= (a+4) /(b + 3) * a
4. Brrymcimnre 3HavYeHHe IIeJIOYNCIEHHON IIepeMeHHO ¢ mpu a = 26
ub=6:

a)c=a%$b+b 0) c=a // b+ a
B)b=a // b r) b a// b+b
c=a// b c a%$b+ a
0 b=a%b + 4 e) b a// b
c=a%$b+1 c=a$%$ (b+l)
)b =a $ b

c =a // (b+l)

5. *BreIimmosiHUTE TIpeabIayInee 3aganue npu a =—-22 u b =4.

6. Hamuimure mporpaMmmy, KoTopas HaAXOOUT CyMMY, IIPON3BeIeHIIe
1 cpemHee apudMeTHUYECKOoe TPEX IeJIbIX 4YMceJl, BBEIEHHBIX C
kaasuatypbl. Hammpumep, mpu BBoge umcest 4, 5 1 7 MBI JOJIZKHBI
MTOJIYYUTH OTBET

4+5+7=16
4*5*7=140
(4+45+7) /3=5.333333

7. Hammuiure mporpaMmy, KoTopas IOJIydvaeT ¢ KJIaBHATYPhI KOJIH-
YeCTBO CEKYH/]I U BBIBOJUT TO K€ caMoe BpeMs B YacaxX, MUHYyTax
U CeKyH/IaX.

8. BaHarusa B mkoje HaunHaoTcAa B 8-30. Ypor maurcs 45 MUHYT,
IepepwIBEI MeskIy ypokamu — 10 muryT. Hammuimure mmporpammys,
KOTOpas MOJIyYaeT ¢ KJIaBHATYPhl HOMEP YPOKA M BBIBOIUT Bpe-
MsI €0 OKOHYaHUS.

9. Hammmmmmre mporpaMmy, KoTopas BBIYHCIISIET CTOMMOCTL He-
CKOJIbKHX HTHPOKKOB. IIporpamma moJ:KHA BBECTH TPH YHCJIA:
IIeHy OUPOKKa (IBa dmcja: pyoJsir, IOTOM — KOIEeMKMN) 1 KoJIrde-
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CTBO ITUPOKKOB. 1peldyeTcss BEIBECTH CYMMY, KOTOPYIO HYKHO 3a-
IJIATUTE (PYOJIN 1 KOIIEHMKH).

10. B urpe «Pycckoe moTo» M3 MeIlIka CJAydaWHBIM 00pa3oM BBIOH-
paroTcsa 00YOHKH, Ha KaKIOM M3 KOTOPBIX HAIIMCAHO YHCJIO OT 1
mo 90. Haouimmmure mporpamMmy, KOTopas BBEIBOJUT Hayras IIep-
BEI€ 5 BBIUTPBIIIHBIX HOMEPOB.

11. *Jlopaboraiite mporpammy «Pycckoe joTo» Tak, 4ToOBI Bce 5
3HAYEeHUU rapaHTHPOBAHHO OBLIN ObI PA3HBIMH.

12. Urpanbubiii KyOuk OpocaeTcsas TpU pas3a (BBIIIALAET TPU CJIIY-
JYafHbBIX 3HaUYeHHnsd). V3 oTuX UmcesI cocTaBJIIeTCS IIeJI0e YHCJIO,
IIporpamMma JOJI:KHA HaWTH ero KBaapar.

13. TpeboBasioch HammcaTh IIPOrPaMMy, KOTOpas MeHSeT MeCcTaMHU
3HAUYEHHUS JBYX IIEpEMEeHHBIX B IaMsaTu. lIporpammmer Topo-
IIMJICA M HAIIKCAJI IIPOTrpaMMy TaK:

a=»>=,

b =a
Yo moayumTcs, ecji BHadaJe 3HAUYEHUsS IIePeMeHHBIX OBLIHN
paBubl ¢ = 1, b = 2? Kak ucrpasurts mmporpammy?

14. *IlomtpoOyiiTe MOMEHATH MECTAMH 3HAYEHHUS IBYX II€pEeMeHHBIX,
HUCTIOJIB3YysI TOJIBKO OIIEepaIliy CJIOMKEHUS U BBIUYUTAHUSI U He UC-
I0JIB3Y S MOIIOJTHUTEJIbHBIE IIepeMeHHbIE.

15. Hanummure nporpaMmy, KOTOpasi BO3BOIUT IIOJIyYeHHOE YHCJIO B
crerreHb 10, UCIOIB3Yys TOJBKO YETHIPE Oepaliuy YMHOMKEHU .

16. Hanummure mporpaMmy, KoTopasi IoJydaeT ¢ KJIaBUATyPhl TPEX-
3HAYHOE YHCJI0O U pa3domuBaeT ero Ha mudpsl. Hampumep, mpu
BBOJIe yncya 123 mporpamma J0JI:kHa BBIBECTH «1,2,3».

17. Hattummure mporpaMmy, KoTopas IIOJydaeT ¢ KJIaBHUATYPHI Ye-
THIPEX3HAYHOE HATYPaJIbHOE YHUCJIO U IIePEeCTABJISET €ro IMEPBYIO
¥ IOCJIEeIHIONn ITM(PBI, HAIpUMep, 13 yncjaa 1234 MOJIKHO IIO-
Jy4YuThCA umcyio 4231.

18. Hanumure mporpaMmy, KOTopas IIOJyYaeT ¢ KJIABUATYPHI Ye-
THIPEX3HAUYHOE YMCJIO W «BHIPE3aeT » M3 Hero BTOPYI0 ITHQPPY C
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HavaJia, HanpuMep, u3 unucaa 1234 JoJIKHO IIOJIYIYUTHCSI YUCJIIO
134.

19. Hammuiure mporpaMmy, KoTopas IIOJydaeT ¢ KJIaBHUATYPHI de-
THIPEX3HAYHOE YHCJIO U YIAJISAET U3 Hero IIePBYI0 U II0CIeTHIO
I pel, HAIIpuUMep, U3 yncaa 1234 DOJIKHO IIOJIYYUTHCS YKCJIO
23.

20. Hammuimure mporpaMMy, KOTopas IIOJydaeT ¢ KJIaBHUATYPhI OBA
IeJIBIX Yrcia, a u b (a < b), 1 BEIBOOUT HA 9KpaH 5 cIIydyaiiHbBIX
ITeJIBIX YKceJI Ha oTpeske [a; b].

21. Hamummure mporpamMmy, KoTopas MOOeJIHPyeT OpocaHume OBYX
UTPaJbHBIX KYOHMKOB: IIPH 3alyCKe BBIBOIHUT CJIYUYAMHOE YMCJIO
Ha oTpe3ke [2; 12].

22. Hanumure mmporpaMMy, KoTopasi CAyYarHBIM 00pa3oM BBIOMpA-
eT OeKypPHBIX: BRIBOOUT IBa CJAYUYAMHBIX YIHCJIa Ha oTpeske [1;
N], rme N — KoIm4ecTBO YUEHHKOB Barero kjacca. Kaxas mpo-
0JIeMa MOKET IIPH 9TOM BO3HUKHYTH?

23. Hammumure mmporpaMMy, KoTopasl IOJIyuyaeT C KJaBUATYPHI IBa
BeIleCTBEHHBIX 4mcia, a u b (a < b), u BBEIBOOUT HA 3KPaH 5
CJIyUYaMHBIX BeIlleCTBeHHBIX YrceJI Ha oTpe3ke [a; b].

TeMbl cOOOLLEeHUMN:

a) «Hayunsrit popmat BEIBOZA YMCETD»
0) «Kaxk mosryuaror mceBgocaydaiiHble Yrcaa”»
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§ 19. BetBneHus

KnaroueBsbie ciaoBa:

e VCJIOBHBIHM OIIEPATOP e CJIOKHOE yCJIOBHE

e mosHAasA opmMa YCJIOBHOIO e omneparug «M»
orrepaTopa e oneparua «JIN»

e HemoJiHas popMa yCJIOBHOIO e omeparusa «HE»
olmepaTopa e JIOTHYECKUE IIepeMEeHHEIE

e COCTAaBHOM OIIepaTop e OKCIIepTHAas crucTeMa

® BJIOYKEHHBIN YCJIOBHBIU OIle-
parop

YcnoBHbIW onepaTop

Ceituac MBI ymMeeM IHCATh JiUHElHble IIPOrPAMMEI, B KOTOPBIX
OIIePaATOPHI BHIIIOJIHAIOTCS IIOCJIETOBATEIBLHO APYT 3a APYTOM, B IIO-
PAOOK X BBIIIOJIHEHUS He 3aBHUCUT OT BXOTHBIX JAHHBIX.

B GosbimmHCTBEe peasibHBIX 3aaY IIOPSOOK JEMCTBHH MOMKET
HECKOJIbKO U3MEHATHCSA, B 3aBUCHMOCTH OT TOT0, KaKKe JaHHbIe II0-
crymmmianu. Hampumep, mporpaMMa OJisgd CHCTEMBI IIOKAPHOM CHUTHA-
JIU3alliN JOJIXKHA BBIIABATHL CUTHAJ TPEBOTHU, €CJH JATYMKM IIOKAa-
3BIBAIOT IOBBIIIIEHNE TeMIIePaTyPhl UM 32 bIMJIE€HHOCTD.

@) Tpebyemca sanucamv 6 nepemennyio M Haubonvee us
3HaueHruli nepemeHHbvix a u b. Cghopmynupyiime aneopumm
peuerus 3a0a4ll 8 CJ108eCHOLL ghopme.

Jl1s1 9TOM 111K B SI3BIKAX IIPOrPAMMUPOBAHUS IIPEIYCMOTPEHBI
ycsi08Hble onepamopvt (BeTBJIeHUs). B 7 Kiacce MBI M3ydyajid pas-
BETBJIAIONINECS aJITOPUTMEI JJIs HUcIIoJaHuTe s Pobdor, a ceiuac Oy-
mem paborats ¢ unciaamu. Hampumep, my1s Toro, yToOBI 3aIlIncaTth B
nmepeMeHHyo M makrkcumanivroe (HamboJbillee) 13 3HAYEHHUU IIepe-
MEHHBIX a 1 b, MOKHO 1CII071b30BATEH OIIEPaTOP:

if a > b:
M= a
else:

M=Db
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Haiioume u 3anuwume 8 mempaods nepeod QHULCKUX CJI06
if, else.

Eciu ncrurno (BepHO) yciIoBHe, 3aIucaHHoOe mociie cjoBa if, To
BBITIOJIHAIOTCS BCe KOMAHIBI (TAKyKe TOBOPAT «OJIOK KOMAaHI»), KOTO-
phble pacmoJIoKeHBI o caoBa else. Ecim xe ycioBue mociae if
JIOJKHO (HEeBEPHO), BBIIIOJIHSIIOTCI KOMAHIbI, CTOSIINE II0cjIe else.

B Python, B oriimume oT Opyrux s3bIKOB, COABUTH OIIEPATOPOB
OTHOCHUTEJIBHO JIeBOI IpaHUIbl (OTCTYHOBI) 8.iusiom Ha paboTy mIpo-
TPaAMMEBI.

OO0paTtuTe BHUMAaHIE, UTO cJIoBa if 1 else 3ammMCaHBI C IIEPBOI
rmo3uiinu (0e3 OTCTYIIOB), a BCe KOMAaHIbl BHYTPEHHUX OJIOKOB CIBH-
HYTBHI OTHOCHTEJBbHO 9TOTO YPOBHS BIIPABO HA OJHO M TO K€ pac-
crosgume. J[J1a caBura MCIoJIb3yloT IIpobesibl (0OBIYHO He MeHbIIIe
IBYX) WJIN CUMBOJIBI TAOy Ay (KOTOPHIe BCTABJIAIOTCS IIPU HAMKA-
TUU Ha kaasuiny Tab).

Kpome 3HaAKOB < 1 >, B YCJIOBUSIX MOKHO HCIIOJIB30BATh APYyTHe
3HAKM OTHOIIIeHUH: <= (MeHbIlle U PaBHO), >= (00JIbIlle NN PaB-
HO), == (paBHO, ABa 3HAKA «paBHO» 0e3 Ipobesia, YTOObI OTJINYUTDL OT
ollepaTopa IpucBauBaHusg) 1 !'= (He paBHO).

Eciu B O0710Ke Bcero ouH ommepaTop, MHOTAA ObBIBAeT yaI00HO 3a-
IICATh OJIOK B TOH JKe CTPOKe, UTO U CJOy:keOHbIe ciaoBa if (else):

if a > b: M= a

else: M=Db

ITockoabKy omepaliuss BEIOOpa MaKCUMAJIBHOTO K3 JIBYX 3Hade-
HUH Hy:KHa oueHb yacTo, B Python ecth BcTpoeHHas PyHKIINA max,
KOTOpAas BBI3BIBAETCS TAK:

M = max( a, b )

Ecth Takske m aHamormvHas (PyHKIIUS min, KoTopas BEIOMpaeT MU-
HUMAaJIbHOe (HauMeHbIllee) U3 ABYX HJIN HeCKOJIbKUX 3HAYCHMUI.
Ecnu BeIOMpaeTcs MaKcHMaJIbHOE W3 JIBYX YHCEJ, MOYKHO MC-

I10JIb30BATh 0C00YyI0 (hopmy ycisroBHOTO omeparTopa B Python:
M =a if a > b else b
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KOTOpas paboTaeT Tak iKe, KaK U IIPUBEIEHHBIN BBINIE YCJIOBHBIN
oImepaTop B IIOJHOH (popMe: 3amHCHIBAeT B IlepeMeHHyio M 3Haue-
HUe a, ecJii a > b, u 3HaveHue b, ecJIi 9TO YCJIOBHE JIOMKHO.

HenonHasa ¢popma ycrnoBHoro oneparopa

B npuBeneHHBIX BBINIE IpHMepax YCJIOBHBIM OIIepaTop 3allrcaH
B NOJIHOU ¢hopMme: B 000uX ciaydasax (Kak IPU UCTUHHOM, TAK U IIPHU
JIOYKHOM YCJIOBUH) HYSKHO BBIIIOJTHUTH HEKOTOPHBIE NeHACTBHI.

IIporpamMma BBIOOpa MaKCHUMAJIBHOIO 3HAYEHHS MOMKET OBITH
HalIrcaHa nHayve:

M= a

if b > a:

M=D>

31mech MCII0JIB30BAH YCJIOBHEIN OIIEpPaTOp B HEIOJIHOU hopme, II0-
TOMY YTO B CcJIydae, KOI'Ja YCJOBHE JIOMKHO, HIUYEro JejaTh He Tpeoy-
eTcsa (HeT cjioBa else 1 0JI0Ka 0OIIepaTOPOB IIOCJIE HETO).

Ilpoepammucm nanucasr npoepammy 01 8btO0PA HAUMEHULE2O
U3 08yx uuces. makx.

if a < b:
M= a
if b < a:
M=D>
B raxux cnyuwasx sma npoepamma 6ydem pabomamb Henpa-
8USILHO? 3anuuwume npaAsUIbHYI0 NPO2PAMMY, UCNOJIb3YS 00UH
YCI08HbBLL onepamop 8 noJiHOolU gop.ime.

@) Moowcro nu 6 amoii npoepamme 06a YCNO8HbIX 0NepPAMOPA 6
HenoJsiHol opme 3aMeHuUmb HA O00UH Onepamop 6 noJIHOU
gopme? Ilouemy?

if a < 5:
a=>5
if a > 10:
a =10
Umo dennaem sma npoepamma?
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*Hanuwume nocsie0osamenbHOCMb KOMAHO, C NOMOULDIO
KOMOpOT MONCHO NOMEHAMb 3HAUEHUSA 08YX NePeMeHHbLX.

CocTtaBHOM onepaTop

YacTo mpu BBIIOJIHEHHN KAKOT0-TO YCJIOBMS HYKHO BBIIIOJI-
HUTH Cpa3y HeCKoJabKo mgerictBuii. Hampumep, B 3agade cOpTUPOBKU
3HAYeHUII IepeMeHHBIX a U D II0 BO3pacTaHUI0 HYIKHO IIOMEHSTH
MeCTaMU 3HAYEeHHUS 9THUX IIepeMeHHBIX, ecJIu a > b:

if a > b:

temp = a

a=>b

b = temp
3mech temp — 9T0 BpeMeHHas (BcmoMoraTesjbHas) mepeMeHHasd (0T
aHrJ. temporary — BpeMeHHEIH). Bee ommepaTopsl, BXoasiiue B 0JIOK,
COBUHYTHI Ha OJUMHAKOBOE PACCTOSHHE OT JieBoro kKpas. Hauamo u
KOHEeIl 0JI0KA, KOTOPBIH BBIMOJIHSAETCS IIPU UCTHHHOM YCJIOBHUH, OII-
penesisieTcss UMeHHO aTuMu casuraMu. IlosTomy omepaTopHbIe CKOO-
KH — CIeIraJIbHbIe OTPaHHYUTe N O0JIOKOB (Kak, HaIIpHMeEp, CJI0Ba
begin m end B sa3wmike Ilackanbs mam ¢urypubsie ckookm B C-
ITOJTO0HBIX A3BIKAX) 37eCh He HYKHBI.

3amerum, yro B Python, B oT/imume oT MHOTrHX OPYTUX S3BIKOB
IIPOrPaMMHUPOBAHIS, €CTh MHOKECTBEHHOE IIPHCBAMBAHMIE, KOTOPOE

II03BOJISET BBIIIOJIHUTH TAKOM 00MEH 3HAUYUTEJIHHO IPOIIe:
a, b =>b, a

BeTBneHusi B Apyrux sisbikax nporpaMmMupoBaHus

3HaHme X0Tsa ObI OJHOI0 I3BIKA IIPOrPAMMUPOBAHUS II03BOJISIET
IIOHMMATEL 3alllCh IIPOrPaMMbl Ha MHOTUX IOPYIruX s3bIKax. Bot
(pbparmeHTHI IpPOTrPaMMEBI, KOTOPasa MEeHsIeT MeCTaMHi 3HAUeHHUS JIBYX
ImepeMeHHbIX, Ha A3bIikax [lackain (cireBa) m C++ (capasa):

if a > b then begin if (a>b ) {
temp := a; temp = a;
a := b; a =b;
b := temp b = temp;
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end; }

B aspike Ilackanb omepaTop IIpmcBaMBAHUS 3aIIMCHIBAETCS B
BH/IE II0CJIeI0BATEILHOCTH CUMBOJIOB « : =», a B s13blke C++ — Tak xe,
kaxk 1 B Python — ¢ momomisio oguaoro sgaka «=». Odopmiienue B
s3bike Ilackanb Gosiee citoskHOE: IMOCJIE YCJIOBUSA IIHUIIYT CJI0BO then
(IOo-aHTJIMHCKHU — mo20d), a COCTABHOM OIIepaTop «OXBadveH» olepa-
TOPHBIMH CKOOKaMHU — CJIy:KeOHBIMH cJIoBaMU begin u end. B a3w1-
ke C++ yciaoBme mocie if 00s13aTeIbHO 3aKJII0OYAETCS B KPYTJIbIE
CKOOKHM, a COCTaBHOM OIIepaTop OrPaHHUYMBAETCS (PUTYPHBIMHU CKOO-
KaMU.

BrnoxeHHble YCNOBHbIe onepaTopbl

BayTpn yciioBHOrO omeparopa MOTYT HAXOOUTHLCS JIIOOBIE OIIe-
paTophl, B TOM YHCJIE ¥ JPYTHUE YCJIOBHEIE OII€PaATOPHI.

Hamopumep, mycts Bo3pacT AmHapes 3ammcad B IIepeMeHHOI
ageA, a Bo3pacTt bopuca — B mepemenHoi ageB. Hy:xHo omrpenenuTs,
KTOo M3 Hux crapire. OOHMM yCJIOBHBIM OIEpaTOpPOM TYT He 000M-
THCh, IIOTOMY YTO €CTh TPH BO3MOYKHBIX peadyJbTaTa: crapiine AHII-
peit, crapiie Bopuc mam oba oxmHoro Bo3pacra. Pertenme 3amaum
MOYKHO 3aIIHCaTh TaK:

if ageA > ageB:

print( "Amgpemu crapwme" )
else:
if ageA == ageB:
print( "OmHoro mBospacTa" )
else:
print( "Bopmc cTapme" )

YcnoBHBIN oIlepaTop, IIPOBEPSIOIINI PABEHCTBO (OH BEIIEJIECH
orOM), HaxomUTCA BHYTpH OJIOKA «rHA4Ye» (else), II03TOMY OH Ha-
3BIBAETCS BJIOHCEHHbIM YCJ08HbIM onepamopom. Hcmonb3oBaHue
BJIOKEHHBIX YCJIOBHBIX OII€PAaTOPOB II03BOJIAET BBIOPATH OJUH 13 He-
ckoibkuXx (a He TOJIBbKO U3 IBYX) BAPHUAHTOB.

Hanuwume opyeoii sapuanm peweHus nocneoHell 3a0aull.
Crosnivko 6ceco 8apuaHmos8 MONCHO NPUOYMAMbE
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Ecnnm mocie else cpa3dy cienyert ermre oguH omepaTop if, MOK-
HO IIPUMEHUTH TAK HA3BIBAEMOE «KaCKaJHOe» BETBJIEHHE C KJIIue-
BBEIMH cJoBaMHu elif (coxpareHme oT else-if). Eciam odepemmoe
YCJIOBHE JIOYKHO, BBIIIOJIHAETCA IPOBEPKA CJIEAYIOIIEr0 YCJIOBUA U

T.q.
if ageA > ageB:
print ( "Augper crapume" )

elif ageA == ageB:
print( "OmrHoro BOBpacTa" )
else:

print( "Bopmc crTapme" )
OOpaTuTre BHUMaHMNe Ha OTCTYIIRI: cjioBa if, elif u else HaAXOOAT-
CAd Ha OJJTHOM YPOBHE.
B memouke omepatopoB if-elif-elif-... cpabaTeIBaeT Iep-

Boe MCTHUHHOe ycaoBue. Hampumep, mporpamma
cost = 1500
if cost < 1000:
print( "Ckmmokx HeT." )
elif cost < 2000:
print( "Ckmpmka 2%." )
elif cost < 5000:
print( "Ckmpmkxa 5%." )
else:
print( "Cxmpka 10%." )
BeiBoguT «Cruaka 2%.», xors ycaoBue cost < 5000 Toske BBIIOJIHS-
eTcs.

UYmo evteedem ama npoepamma npu x =-3¢ x =02 x = 123?

if x >= 0:
if x > 0: print( 1 )
else: print( 0 )
else:
print( -1 )

Ilepenuwume eé, ucnonwv3ys uenouxky if-elif-else.
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CnoxHble ycnoBus

IIpenmonoxum, uro OO0 «KuyT n Ilpaaux» Habupaer coTpya-
HHUKOB, BO3pacT KOTOphIX oT 25 mo 40 mer BramOumTeabHOo. HysxHO
HAOHUCATDH ITPOrpaMMy, KOTOpas 3alIpallinBaeT Bo3pacT IpeTeHIeHTa
Y BBIJAET OTBET: «IIOAXOJHUT» OH WMJIN «He IIOAXOIWT» II0 3TOMY IIPH-
3HAKY.

Kaxkoe ke ycoBue JOKHO OBITH MCTHHHO IJISI TOIO, YTOOBI Ue-
JIOBeKa MpUHAIN Ha padoty? OmHOro ycaoBUs «sospacm >= 25» He
XBaTaeT, 9TO yCcJIOBHe cobomaercsa u ajia jgogeit crapire 40 jer. C
JIPYTOM CTOPOHBI, YCJIOBUA «8o3pacm <= 40» Toxke He XBaTaeT, TaK
KaK OHO BBIIIOJIHSIETCS U JJIA IIKOJbHUKOB. B aTOM 3ajade HYKHO,
YTOOBI IBA YCJIOBUSA BBHIMOJIHAJINCH OJHOBPEMEHHO: «8o3pacm >=
25» 1 «so3pacm <= 40»,

Ilycmb 6 nepemenHoll age 3aNUCAH 603pACM COMPYOHUKA.

3anuwume peuterue 3a0a4lU ¢ NOMOULBIO BJIOHCEHHBLX YCJIOBHBLX
onepamopos.

9Ty 3ama4uy MOYKHO PEIIUTH C IIOMOIIBIO BJIOKEHHOI0 YCIOBHOTO
oIriepaTopa, HO pPelleHue II0JIydyaeTcs HeKpacuBoe: OHO 3alyTaHHOe
U, KpOMEe TOTO0, OMH U TOT K€ OTBET «He no0Xooum» MPUXOIUTCS BBI-
BOJUTH B JIByX MeCTaX ITPOrpaMMHBbl.
IToutu Bo Bcex sA3bBIKAX IIPOrPAMMUPOBAHUS B YCJIOBHOM OII€-
paTope MOKHO MCII0JIb30BATh TaKOe yCJIOBUE:
if age >= 25 and age <= 40:
print( "nomxomuT" )
else:
print ( "uHe nomxommur" )
Pemrenne moaydmiioch KOpoTKoe U IMOHATHOe. B ycoBHOM oreparo-
pe MBI 3aIICaJIN CJIOKHOE yCJIOBHE
age >= 25 and age <= 40,
COCTaBJIEHHOE M3 ABYX MPOCTBHIX C IIOMOIIBIO JIOTUYECKOM OIeparinu
«». B a3pike Python ara omepariiusa obo3Havaercs cjaoBom and.

Onepamua «M» (and) o3HavaeT 0JHOBPEMEHHOE BBLIIIOJIHEHNE JIBYX

NJIN HECKOJIbBKHUX YCJIOBI/IfI c
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B mporpamma Ha sg3pike Python moskHO cpas3y mmpoBepHTH BBI-
IIOJIHEHME JTBOMHOI'O0 HEpaBeHCTBA:
if 25 <= age <= 40:
print ("nomxomuT")
else:
print ("He nmomxomwuT'")
HO BO MHOTHX IOILYJIAPHBIX A3bIKaX IIPOrpaMMHPOBAHUA TaKad 3a-

IIUCH IIPUBOIUT K OIITHOKe.

@ Umo 6yoem 8vi8e0eH0 HA IKPAH NOCTE 8blNOJIHEHUS CJ1edYiouLel

npoapammbt?
if a == 1 and a == 2:
print( "HOa!'" )
else:

print( "Her." )

IIpenmosomxum, YTO HAM HaO0 yOeOUThCS, YTO 3HAUEHHe I1eJION
IIepeMEeHHON a — TPEX3HAUHOe YMCJI0, KOTopoe HesinuTcsa Ha 7. s
9TOTr0 HYKHO, YTOOBI OJHOBPEMEHHO BBIIIOJIHIJINCH TPH YCJIOBHI:

1) uncio He menbIIe 100;

2) umcyo meubire 1000;

3) UMCJIO JeJUTCS Ha 7, TO €CTh OCTATOK OT ero JeJieHusd Ha 7

paBeH HYJIIO.
B ycioBHOM omepaTope 9TH TPU IIPOCTBIX YCJIOBUS JOJIYKHBI OBITH

CBSI3aHBI C IOMOIIBIO IBYX omeparmii «»:
if 100 <= a and a < 1000 and a % 7 == O:

print( "HOa'" )
else:
print( "Her." )
Paccmorpum emré onuy 3amauy. Camosnér ua Cauxr-Ilerepoypra
B bapHayn jeraer TOJIbKO IO IIOHeIeJIbHHKAM 1 yeTBepram. B imme-
peMeHHoOM day 3ammcaH HoMep OHA Hemesu (1 — mMOHeOeIbPHHUK, 7 —
BOCKpeceHbe). IIporpamMma mosmkHA OIIpenesiuTh, IOJETUT JIM CaMo-
JIET B 3TOT JI€Hb.
Ecau mbr Hammmiem ycioBue «day = 1 and day = 4», To 910 Oy-
JIeT HeBepPHO, IIOTOMY YTO MBI IIOTPEe0OBAJIM, UTOOLI 3HAUEHIe IIepe-
MeHHOH day 0110 00Ho8pemernno paBHO u 1, u 4. Takoro OBITH He
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MOJKET, TI09TOMY 9TO YCJIOBHE Bcerza OydeT JIOMKHO. 3HAYHUT, orepa-
st «» #e moaxomur. BMmecTo Heé HY:KHO IPUMEHUTH IPYIYIO OIle-
paiuio — «1JIW», koTtopas TpeOyeT BBIIIOJHEHHUS XOTsI ObI OJHOTO M3
Habopa yCJIOBUIA.

Onepanusa «MJIN» osHavaeT BBIIIOJIHEHE XOTS ObI OJHOIO 13 IBYX
WJIX HECKOJIBKUX YCJIOBUMU.

Pemtenme Hame#t 3agayu BRITJIAIUT TaK:
if day == 1 or day == 4:

print ( "lomeTur!" )
else:
print( "Her pemca." )

B aswike Python omeparmsa «MJIM» obosrauaercss ciaoBom «or» (IIo-

AHTJIUHCKY — CILJIID)).

Hanuwume opyeoii sapuarnm peweHus nocaeoHell 3a0aul,
UCNOSIL3Y W UL onepauuio «H».

CymrecTByer emré omHa orepaliysi, KOTOPYI MOYKHO HCIIOJIb30-
BaThb B CJOKHBIX ycaoBuax — «HE», 8 Python oma oGosmauaercs
CJIOBOM «not» (II0-aHTJIUNCKHN — «He»).

Onepamnua «HE» osmauaer odpatHOoe yciioBue (IIPOTHBOIOJIOMKHOE
WICXOTHOMY).

Eciu ncxonHoe yciioBue MCTUHHO, TO 00OpaTHOEe (IIPOTHUBOIIOJIOMKEHOE)
eMy — JIOJKHO, 1 Hao0OpOT.

Hanopumep, pelerue 3amaym ¢ caMOJIETOM MOYKHO OBIIO 3aIIH-
caTh TaK:

if not( day == 1 or day == 4 ):

print( "Her pemca." )
else:
print( "lonernr!" )

Ncnonbaya omnepanuio «HE», MoKHO 3ammchIBaTh yCJIOBHUS II0-
pasHoMy, KaKk HaM yZoOHee B KasKIoM ciaydae. Hampumep, yciioBus
a==b 1 not(a'!=b) HMCTHHHEI OJId OJHUX UM TeX Ke 3HAUeHHUU a u b,
II03TOMY OJHO M3 HHX MOYKHO 3aMEeHUTh Ha Japyroe. Takue ycJIOBHUS
Ha3BIBAIOTCS PABHOCUJIbHOIMU.
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3anuwume pPasHOCUJSIbHbIE YCJI08US, HE UCNOJIb3YS ONepauuio
«HE»:
a)not (a < 6) 6) not (b == c+d)

8)not (c '= 15)

IIpuBeném ernié mpuMepsl PABHOCUJILHBIX YCJIOBHI. Y CJIOBHE

not ( x > 0 and x <= 10 )
Oo3HAYaeT «x He HaxoguTcsa BHyTpu orpeska [0; 10]». ITo 3HaUwMT,
YTO 3HAYEHMNe X Ha YHCJIOBOM OCH PACIIOJIOMKEHO JieBee HYJIA UJU
npasee, yeM 10. IlosTomy ero moskHO 3ammmcaTh MHave, 0€3 MCIIOJIb-
3oBauusd oneparrmu «HE»:

x < 0or x >10
OOpaTuTe BHHMaHNe, YTO B MCXOJHOM BBIPAMKEHUU IIPOCTHIE YCJIO-
B OBLIM CBSI3aHBI C IOMOIIbLIO omepaiuu «M», a B paBHOCHIBLHOM
oOpaTHBIE YCJIOBUS CBA3AHBI ¢ IToMoIIbio « 1JIM».

YcaoBue not (x==2 or x==5) o3HauaeT, 4YTO 3HAUYCHUE X HE
PaBHO HU ABYM, HU IIATH, TO €CTh UCTUHHO YCJIOBHE

X '=2 and x !'=5
31ech mmpu Iepexoqe K paBHOCHJIbHOMY ycaoBuio 0e3 HE mormue-
ckasa oneparus «MJIN» 6p11a samenena Ha «».

*3anuuwiume pasHOCUSIbHbLE YCTI08US, HE UCNOJIb3YS ONePal,iLio
«HE»:
a)not (7 < a and a < 12 )
6)not (b '=cord<5)

NMopsaaok BbINOMTHEHUA onepauun

Onepamuu «M», «WJIN» n «<HE» — aTo moruueckue omepa-
NN, TO €CThb OHU IIPUMEHSIITCA K JIOTHYECKHM 3HAYeHUSIM:
«Ian/«HEeT», KUCTHHAaN/«JI0KDY.

Ecim B cio:KHOM yCJIOBUU BCTPEYAETCSA HECKOJIBKO PAa3HBIX
oImepaIinii, OHU BHIIOJIHAIOTCSI B CJIEeAYIOIIEeM IIopsaaKe (BO BCeX CIIy-
JasIx — cJieBa HaIIpaBo):

1) omepaiuu B CKOOKAaX;
2) onepartuu «HE»;
3) omeparum «I»;
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4) ontepartuu «JI».
N3MeHUTH TOPAOOK JEHCTBUI MOYKHO C IIOMOIIBIO KPYTJIBIX CKOOOK.

Onpeodenume nopaodox  onepayull npu  onpeodesieHUU
UCMUHHOCIU YCJI08US:

not (a > 10) or not (a < 10) and (a < b)

Onpedeniume, UCMUHHO UJILL JIOHCHO 3MO 8bIPANCEHUS NPU & = 5,
b =10.

Jlna ewpascenus 6 npedvioyuwem 3a0QHUL  3Qnuuiume
PABHOCUJIbHOE 8bipadiceHue 6e3 ucnosib308arnus onepayuu «HE»,
Ilocne smoeo paccmasvbme 00Hy napy ckKobok mak, umobbt
3HaueHue svipadceHus npu a=>5, b = 10 uamernunocvr Ha obpam-
Hoe.

INlornyeckue nepemMeHHbIe

B aspixe Python moskHO mcmonb3oBaTh ImepeMeHHBIEe, KOTOPHIEe
IPUHUMAIOT TOJIBKO JIOTHMYECKUe 3HauYeHUs — [rue («HMCTUHA») WIN
False («10&B»):

b = True
b = False
B sorudeckoii mepeMeHHOM MOYKHO XPaHUTh 3HaYeHUe KaKOoro-

TO YCJIOBUSA M 3aTE€M HCIIOJIB30BATh €r0 B YCJIOBHOM OIlepaTope:
fly = (d == 1) or (d == 4)

if not fly:

print( "Her pemca." )
else:

print( "lonernr!" )

C knasuamypst 86800amcs mpu YUCAA U 3ANUCbIBAIOMCS 8
nepemermble a, b u ¢c. Hanuwume npoepammy, Komopas 3anu-
cbl8aem 8 Jlo2u4ecKyio nepemernnyio anauerue «oa» (True), ecnu
cpedu HUX HAUOEmces napa wuces, CymMma Komopblx pasHa 25.
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JKcnepTHas cucrtema

OKcIIepT — 9TO YeJIOBeK, KOTOPBIM 001amgaeT TIIyOOKUMHU Teope-
THYECKUMHU 3HAHUAMU U IPAKTUYECKHM OMIBITOM PabOTBHI B HEKOTO-
poit obsactu. Hampumep, Bpad-oKCIepT XOPOIIO CTABUT AUATHO3 U
JIEYUT IIOTOMY, UTO MMeeT MeIUIIMHCKOe 00pa3oBaHHe M O0O0JILIIION
OHOBIT JieueHUs marumeHToB. OH He TOJBKO 3HAeT PAaKThI, HO IIOHHU-
MaeT WX B3aUMMOCBSA3b, MOMKET OOBSCHUTH MPUIYUHEI ABJICHUI, CIe-
JIaTh IIPOTHO3, HAWTHU pelleHre B KOHMINKTHOMN CUTyaIlNH,

JKcnepTHAA CHCTEMAa — 3TO KOMIBIOTEpHAs IIporpaMma, 3ajgada
KOTOPOI — 3aMEHHUTH YeJIOBeKa-dKcIIepTa IIPH BBEIPAOOTKEe pPeKOMEH-
Al IJIA IIPUHATUAA PEIlleHU B CJIOKHON CUTYalluH.

OKcIIepTHAas CHUCTeMa COILEepP KUT 0a3y 3HAHUM, B KOTOPOIl Xpa-
HATCSA He TOJBKO (PaKThI, HO 1 IPaBUJIA, II0 KOTOPHIM M3 3THUX (PaK-
TOB J1€JIQI0TCA BBIBOJIHL.

MBI IIOCTPOMM ITPOCTEHINYI0 IKCIIEPTHYIO CHUCTEMY, KoTopas 3a-
IAa€eT II0JIb30BATEJII0 BOIIPOCHI M II0 €ro OTBEeTaM OIIpelesisdeT KJace
SKUBOTHBIX.

IIpenmososxum, uTo B 0a3y 3HAHWI BHECEHBI CJIEIYIOIIHe IIpa-
BUJIA:

® €CJIN Y JKUBOTHOI'O €CTh IIephbd, TO 3TO — IITUILA;

® €CJIN *KUBOTHOE€ KOPMUT JdEeTEHBIIIeN MOJIOKOM, TO 3TO — MJIEKO-

IUATAIIIEeE;
® €CJIU KUBOTHOE — MJIEKOIIUTAIOIIEee M eCT MACO, TO 9TO — XUIII-
HUK.

Jlmajior IoJIb30BaTesIsI C JIKCIIEPTHOM CHUCTEMOH MOMKeT OBITh,
HaIpuMep, TAaKUM (0OTBETHI II0JIH30BATEJISI BBIIEICHBI KYPCUBOM):

3TO XMBOTHOE KOPMUT IeTel MOJIOKOM? HeT

STO XKMBOTHOE MMEEeT Nnepbs? na

STo nTHLIA.

Jlnss Toro 4TOOBI OIpPEIeJuTh IIOCJEeI0BATEILHOCTH BOIIPOCOB,
OKCIIEPT CTPOUT 0epeso peuleHull, HapuMep, TaAKoe:
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Kopmur mereit mostoxom?

a
HeT a MJIEKOIIUTAIOIIee
Nmeer nepna? Ect msco?
HEeT Aa HET Aa
? IITHUIIA ? XUIITHUK
Puc. 3.4.

B npsaMoyronbHHKaX 3amucaHbl BOIPOCH, KOTOPhIEe 3a1aET CHC-
TeMa II0JIb30BATEJII0, Y CTPEJIOK — €TI0 BO3MOYKHBIE OTBETHI («Ia» HUJIHN
«"et). @oHOM BBIIEJIEHEI BBIBOOABI — Pe3yJIbTaT PA0OThI JdKCIIEPT-
HOU CUCTEMBI.

Ilocmpoiime mpéxyposHesoe Oepeso peuleHUll 0.1 c8oell
IKCNEepmMHOLL Cucmembt.

Komeuno, aTta cucreMa mo3BOJISIET OIIPEIeIUTh He BCe KJIACCHI
SKMBOTHBIX: B HEKOTOPHIX MeCTaX Ha cXeMe CTOSAT 3HaKU Bolrpoca. B
9THX CJIyvYasx Hallla IIporpaMMa 0yIeT BEIBOAUTEL OTBET «He 3HAIO.

YesioBeKy ymoOHee BBOOUTH OTBET cJoBaMm («ga», «HET»), TO
eCTh B BHJE CUMBOJBHOM cTpoku. MiMeHHO B Takoii dpopMe BO3Bpa-
IaeT pe3yJbTaT BBoJA PYHKIIMA input, ¢ KOTOPOM MBI y:Ke 3HAKO-
MBI

IIporpamma HaumHaer guasior ¢ Boupoca «Kopmut mereit moJio-
KOM?» M B 3aBHCHUMOCTH OT OTBETA BBLIOMpAaeT O4HY M3 JBYX BeTBeH
nepesa perrerauii (cm. Puc. 3.4).

otvet = input( "KopMumr perem mosoxkoM? " )

if otvet == "ga":

... # Bapmaur 1
else:
... # Bapmaur 2

Koueuno, BMecTO0 MHOrOTOUMH JOJIKHEI OBITH JOOABJIEHBI KOMAHIIbI,
KOTOPBIE HYKHO BBIIIOJHUTL B KAMKIOM CJIyJae.
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OOpaTure BHEMAaHUE, YTO CUMBOJIbHBIE CTPOKH MOYKHO CPaBHU-
BATh C IIOMOIIIBIO OIIepaTopa «==» TaK sKe, KaK 1 YHCJIA.

Pasbepém manpHeHIe NeMCTBUS CUCTEMBI IIPU IIEPBOM OTBETE
«ma». Bo-1epBBIX, HY$KHO BBIBECTH IIEPBBIHA Pe3yJIbTaT: «I9TO MJIEKO-
nurampIinee». Bo-BTopeIX, 3a7aéM BTOPOI BOIIPOC M B 3aBUCUMOCTH OT

OTBeTa Ha HETro coo0IllaeM BTOPOU Pe3yJIbTaT:
print( "Mnexonurawmee." )

otvet = input( "EcT Msco? " )
if otvet == "ga":

print ( "Xumuux." )
else:

print( "He BHaw." )

Bropyio BeTKy ri1aBHOI0O yCJIOBHOTO ollepaTopa (BapuaHT 2) BBI
MOJKeTe HalllcaTh CAMOCTOSTEIbHO.

Ob0paTuTe BHUMAaHHE, YTO YCJIOBIE «otver == 'gma'» cpabora-
eT TOJIBKO TOT[a, KOrZa I0JIb30BaTesb BBEIET OTBET MMEHHO TAaK,
BCEeMHU CTPOYHBIMU OykBaMu. Eciam om mHabepét «Jla» (c 3arsiaBHOI
OyKBBI) IporpaMMa OPUMeT 3TO KaK OTBeT «HeT». UTOOBI PeIInuTh 9Ty

IIPo0JIeMy, HYsKHO HCIIOJIb30BaTh CJI0KHOE yCIOBHUE:
if otvet == "ma" or otvet == "Ja":
HNrak, Temeps BB yMeeTe HCIIOJb30BAThH IIepeMeHHbIe eIé O/l-
HOI'0 TUIIA — CUMBOJIBHBIE CTPOKH.

BbiBOoAbI:

e VCJIOBHBIHA OIIEPATOP CJIYKUT JIJIS OPraHU3AIINKI BETBJICHUS — BhI-
Oopa omHOro M3 ABYX BapuaHTOB JericTBuii. Jlisa BeiOopa Ooiee,
YeM M3 JIBYX BAPHMAHTOB, HYKHO HCIOJb30BATh HECKOJILKO YCJIOB-
HEIX OIIEPaTOPOB.

e YC/IOBHBIN oIlepaTop B IIOJHOH hopMe comep:kuT 1) yciaoBue, 2)
CIIMCOK KOMAHJ, KOTOPbIe HY KHO BBIIIOJIHUTH, €CJU YCJIOBUE IC-
TUHHO, ¥ 3) CIIMCOK KOMAHI, KOTOPhbIe HY3KHO BBIIIOJIHUTH, €CJIU
yCJIOBHE JIOMKHO.
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e KEcam ycJOBHBIA oIlepaTop 3aIlyMcaH B HEMIOJIHOH ¢opme, TO IpH
JIOKHOM YCJIOBUU HUKAKUX JEeUCTBUU He BBITIOJIHAETCS.

e YCJIOBHBIA oIlepaTop B IOJIHOM (popMe MOMKHO 3aMeHHUTh Ha JIBa
YCJIOBHBIX OIlepaTopa B HEMOJIHON (hopMe; YCIOBUS B HUX JOJIK-
HBI OBITH B3aMMHO OOpPaTHBIMHU:. €CJHM OJHO M3 HUX HCTUHHO, TO
IPYToe JOJISKHO OBITH JIOMKHO.

e BHyTpu KakIoil BeTKH YCJOBHOI'O OIlepaTopa MOYKHO HCIIOJIb30-
BATh JIFOOBIE OIIEPaTOPhI A3BIKA IIPOTPAMMUPOBAHII, B TOM UKCJIE
1 BJIOKEHHEBIE YCJIOBHBIE OIIePATOPHL.

e B CI0XHBIX yCJI0BUSX HJIsI OOBeIHMHEHHUS HECKOJbKHUX YCJIOBUM
HCIIOJIb3yIoTcst jorumdueckue omepanmum «W», «WJIN» u «HE». B
s3bike Python omm o6o3HauaioTca ciay:xeOHbBIMH cJIoBaMu and, or
1 not.

e Omnepamua «M» (and) o3HadaeT OJHOBPEMEHHOE BBIIIOJHEHME
IIBYX MJIN HECKOJBKUX YCJIOBHA.

e Omepanua «MJIN» (or) osHadyaeT BBIIIOJHEHHE XOTS OBI OJHOIO
13 OBYX WJIN HECKOJIbKHUX YCJIOBUI.

e Omepamnua «<HE» (not) osmauaer oopaTHOe ycoBue (IPOTHUBOIIO-
JIOZKHOE MCXOIHOMY).

o Jlormueckas mepeMeHHass — 3TO IIepeMeHHAsI, KOTOPas MOYKET
IMIPUHIMATE TOJILKO JIOTHYECKNEe 3HAUCHUI: KMCTUHA» 1 «JIOKDY.

e OKcIIepTHAs CHCTeMa — 3TO KOMIOBIOTEpHAs IIporpaMMa, 3agada
KOTOPOIl — 3aMEHUTh YeJI0BeKa-dKCIepTa IIPH BBEIPAOOTKE peKo-
MEeHIAIINU OJId IIPUHATUSA PEIlleHUN B CJI0KHOM CUTYaIluH.
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MHTennekT-kapTta

BETBJIEHUA

" Y .
BJIOYKEHHBII CIIOBHELA OLEDaTo B IIOJIHOM popme
YCJIOBHBIH oIIepaTop Y paTop B HEIIOJIHOH (popMe

! OTHOIIIEHUS

False JIOTHYECKOe (K, <=, >, >=, =, <>)
T —— - yciaoBue | 1 |
rue 3HAYCHHE JIOTHYecKHe OIlepalldu

} - («Iy, «<JIN», «<HE»)
' | |

CJIO:KHEIE YCIJIOBUS
JIOTUYecKas BEIOOD U3 MBYX
IIepeMeHHasd BapHaHTOB
Y
SKCIIepTHASA | JepeBo
crucreMa © | penreHUU
Puc. 3.5.

g MpakTnueckasa paborta Nell. BerBneHusn

@ MpakTnueckasa paborta N212. ChoxHble ycnosusa

g MpakTnueckana pabora N213. J/lornueckne nepemeHHble
g MpakTuuyeckana pabora Ne14. dkcnepTHaA cuctema (Npoekr)

Bonpocbl u 3agaHus

1. Kakue 3amaun HEBO3MOMKHO PEIIUTH C IIOMOIIBIO JHUHEHHBIX aJI-
TOPUTMOB?

2. Kax BBI mymaere, XBaTUT JIU JIMHEHMHBIX aJITOPUTMOB M BeTBJIE-
HUH )19 pa3dpadoTKU JI000H IporpaMMbl?

3. Ilouemy HeJIb3s BHIIIOJIHUTH OOMEH 3HAYEHUI IBYX HepeMeHHBIX
BOBamara:a =b; b =a?

4. MosxHO JIU IIepecTaBJISTh OIIEPATOPhI B IPUBEIEHHOM aJITOPUTME
oOMeHa 3HAUYeHUII OBYX IepeMeHHBLIX? KEcam Her, ImpuBeguTe
KOHTPIIpHMeEP, KOT/la IIepecTaHOBKA JacT HeBEePHBIA pe3yIbTar.

5. Kak BBI mymaere, MOYKHO JIM 00OMTHCH TOJIBKO HEIIOJIHOM dpopMOoit
YCJIOBHBIX OIIEPATOPOB?

6. Kaxue otHomrenus BbI 3Haere? Kak 0003HAYAIOTCS OTHOIIEHIS

«pPaBHO» U «HE PABHO»?
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7. UeM OTJIMYAIOTCS OIIEPATOPHI «=» U «==»7
8. Kar ompenesnsercsa mMOpPsSI0OK BBIYUCTIEHUN B CJIOMKHOM YCJIOBUM?
Kak ero uameHutn?

3apgaumn

1. O0bsacHUTE, YeM OTJIHYAIOTCA CJeayoIlnue (parMeHThl IIPo-

rpaMm:
if a > b: a
a=oc

b

if a > b: a =b
else: a = c
IIpuBenuTe mpuMepbl MCXOMHBIX HJAHHBIX, IJIS KOTOPBIX Pe3yJib-
TAThl BBIIIOJIHEHHUS 00emx ImporpaMM (3HaueHue IIepeMeHHOH Q)
OyayT OOMHAKOBBIMHU, M IIPUMeEPHI JAHHBIX, I/ KOTOPBIX OHH OY-
IyT Pa3JIAIHBIMU.
2. O0pscHuTEe, YeM OTJIHYAIOTCSI CJIeAyIoInie (pparMeHThI IIPO-

rpaMM:
if a > b: a=>b
if a > c: a = ¢

if a > b: a =b

elif a > c: a =c¢
[IpuBequTe mpuMephl UCXOAHBIX JAHHBIX, OJII KOTOPBIX Pe3yJib-
TATHl BBIIIOJIHEHUs 00enx IIporpaMm (3HaueHHe IIepeMeHHOH Q)
OyayT OOMHAKOBBIMHU, 1 IIPUMEPHI JAHHBIX, IJI KOTOPBIX OHHU OY-
IyT PA3JIAIHBIMU.

3. TpebdoBasioch 3anucaTh B repeMeHHyo M MakcuMaJIbHOEe 13 TPEX

qrceJs, XpaHAaIuxcsa B mepeMeHHbBIX a, b u c¢. IIporpammucr cie-

IIIUJI 1 HAaOHCAJ IIPOrpaMmMy TakK:
if a >b: M= a

else: M=D0b
if c¢c>b: M=-c
else: M b
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IIpuBequTe KOHTpPHPUMEP, TO €CTh 3HAUEHUS IepeMeHHBIX, IIPU
KOTOpPOM B mmepeMenHoM M OymeT mojiydyeH HeBepHEBIN oTBeT. Kak
HYKHO M3MEHHUTh IporpaMmy, YTOOBI OHa Bcerga paborasia mpa-
BUJIHHO?

4. Hanumure mporpamMmy, KOTOpas MIOJydaeT ¢ KJIAaBHATYPHI OBa
IeJIBIX YHMCJIAa U HAaXOOUT HauOoJIbIllee 1 HAaNMeHbIIIee U3 HIUX.

5. Hamummre mporpamMmy, KoTopas IIOJydYaeT C KJIABHATYPHI TPU
IeJIBIX YMCJIa 1 HAXOOUT HauOoabIllee 1 HauMeHbIllee 13 HUX.

6. *Hamoummmire mporpaMmy, KoTopasi IOJydaeT ¢ KJIaBUATYPHI BO3-
pacTtel Tpéx desoBek (AnToHA, Bopuca m Bukropa) m ompenmesis-
eT, KTO 13 HUX cTapIie.

7. Hamummre mporpaMmy, KOTOpas IIOJy4YaeT TPU YHCIA — POCT
TPEX CIIOPTCMEHOB, W BBIBOAUT coobiieHue «Ilo pocty.», ecam
YmcJIa BBEEHEI 110 Bo3pacTaHuio (HeyObIBAHMIO), UJIN COOOIIEeHIe
«He 1o pocty!», eciti oHE BBeI€HBI B APYTOM IIOPSIIKE.

8. Hamumure mporpaMMy, KoTopas MOJIydaeT ¢ KJIaBUATYPhLI HOMEP
MecsIIIa ¥ BBEIBOOUT HAa3BaHNE COOTBETCTBYIOIIETO €My BPeMeHH
roJa WM coo0IneHue 00 oIrnoKe.

9. *Hamowummmre mporpaMmy, KoTopasi IOJydaeT ¢ KJIaBUATYPHI BO3-
pact 4desioBeka (11ejioe 4mciio, He npesbiniaioiiee 120) 1 BEIBOIUT
9TOT BO3PACT CO CJIOBOM «TOI», «roma» uian «ier». Hampumep, «21
romy, «22 roma», «25 jgem.

10. Hanumure mporpaMmy, KoTopas IOJIydaeT C KJaBHUATYPHI Iie-
JI0Oe YMCJIO ¥ BBIBOOUT OTBET Ha BoIpoc: «BepHo jm, uTO OBLIO
IIOJIYYEHO TPEX3HAYHOE YHCIIOM.

11. Hammummmure mporpaMmy, KOTopas II0JydaeT ¢ KJIaBUATYPHI TPEX-
3HAYHOE YMCJI0O W BBIBOJWUT OTBET Ha Bompoc: «BepwHo s, urto
BBEJIEHHOE YHCJIO — HAJUHAPOM?» (YHCJIO-IIAIMHIPOM UHUTAETCS
OJUMHAKOBO CJieBa HAIIPaBO U CIIpaBa HaJIEBO, HAIIPHUME]P, YHCJIO
151).

12. *Hanumure nporpamMmy, KoTopas IIOJydaeT C KJIaBHUATYPHI
TpEX3HAaYHOEe YICJI0O M BBEIBOIUT OTBET Ha BoIipoc: «Bepno im,
YTO BCe ITMQPPHI BBEIEHHOI0 YHCIA OTUHAKOBEI .
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13. *Hanumure mporpamMmy, KOTOpas BRIOMpAaeT MAKCHMAJIbHOE U
MHUHUMAJbHOE U3 IMATH BBEJIEHHBIX YHCEJI.

14. Hammuimure mporpamMmy, KoTopasl OHIpeesseT, IIPHUHAIJICKUT
JIX YHCJIO X OTpe3Ky [a; b]. Bce umcia BelrecTBeHHbIC, 3HAYCHIST
x, a 1 b BBoOgsaTCA ¢ KjIaBuaTyphl. PaspaboraiiTe nBa BapuaHTa
OpPOrpaMMBbI: C HCIIOJIb30BAHUEM BJIO:KEHHBIX YCJIOBHBIX OIlepa-
TOPOB U CO CJIOKHBIM YCJIOBHEM.

15. *Hammimure mporpaMmy, KoTopasl IIOJydYaeT TPEX3HAUHOE YKC-
JIO U OIIpedeJiseT, BePHO JIM, UYTO BCe ero Imudphl pasHbie (Ipo-
rpaMMa JOJI:KHA BBIBECTU OTBET «Ia» HJIU «HET»).

16. *Hammuimure mporpaMmy, KoTopas IIOJy4YaeT TPEX3HAUHOE YHC-
JI0O U ompenesisgeT, BEPHO JIA, B €ro 3allCU eCTb OJMHAKOBLIE
1 prl (IIporpamMma J0JIKHA BBIBECTH OTBET «Ia» UJIHN «HEeT»).

17. *Hamuimure mporpamMmy, KoTopas MHOJIydaeT YeTHIPEX3HAYHOE
YUCJIO U OIIpeesisieT, BepHO JIM, YTO OHO SIBJISETCS IIaJIMHIIPO-
MOM (ITporpaMMa JOJI?KHA BBIBECTHU OTBET «Ia» WJm «HeT»). Ha-
opumep, Yuciio 2332 — maauHaApoM, a 2342 — HeT.

18. Hanummure mmporpamMmy, KoTopas peliaeT JUHeHHOoe ypaBHEeHUe
a-x = b. 3HavueHUa a 1 b U3BeCTHHBI (BBOOATCS C KJIaBUATYPHI), a
x HyskHO HaliTu. Bce umnciia BemectBeHHbIe. I[logymatiTe, 3auem
B 9TOU 3aJiave HY*KHBI BETBJICHU.

19. Hammuimure mporpamMmy, KoTopas IOJIydaeT C KJIaBUATYPhI HO-
Mep Mecsdlla W oIpenesisieT, CKOJIbKO JHel B aToM Mecsiie. Ilpu
BBOJ€e HEBEPHOI'0 HOMepa Mecdlla IOJIKHO OBITH BBIBEIEHO CO-
o0IIIeHMe 00 ornoKe.

20. Hammummure mmporpaMMy, KoTopas pas3MellaeT CIydyaliHbIM oopa-
30M [OBe JagbM Ha IIaXMAaTHOHN JOCKe W OIIpeaesisdeT, ObIOT JIU
3TU JIaJbU APYT ApyTa.

21. Hammumure mporpaMMy, KOTopasi pas3MelaeT CJIIydalHBIM o0pa-
30M JIBYX CJIOHOB HAa ITaXMAaTHOM JOCKe U OIIpe/esisieT, CTOAT JIU
OHU HAa II0JISIX OJTHOTO IIBEeTA.

22. *Hanummure mporpaMMy, KOTOpas IOJIyYaeT C KJIaBUATYPBI KO-
OpPOMHATHI OBYX pep3eii Ha IIaxMAaTHOI JOCKe M OIpeesIser,
OBIOT JIK 9TU (pep3u APYT ApyTa.
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23. *Hanumure mporpaMMmy, KoTopasi IOJIydaeT C KJIaBHATYPhI KO-
OpPOMHATHI ABYX KOHEM Ha IIaxMAaTHOH JIOCKe M OoIpeesiser,
OBIOT JIM 9TU KOHU APYT Ipyra.

24. *Hanumure mmporpaMMy, KOTopasi IOJIyyaeT ¢ KJIaBHUATYPhI HO-
Mep Mecsdalla U JeHb, U OIIpeesisieT, CKOJIbKO JHeH 0CTaJIoCh 10
Hosoro roga. IIlpu BBOme HeBepHBIX JAHHBIX JOJYKHO OBITH BBI-
BeJI[eHO coolIIeHune 00 ormnodke.

25. *Hanumure mporpamMmy, KOTopasl IIOJIyYaeT IIeJIoe YMCJIO, He
npeseimaoinee 100, ¥ BBIBOOAUT €ro IIPOIMCHIO, HAIIpHMeD,
21 — «aBagIIaTh OOMHY.

26. Kakyio yacth gepeBa pelleHHil HyKHO PACIIMPHUTH, YTOOBI 9KC-
IepTHas CUCTeMa, IpUBedEHHAas B maparpade, Morja oipemne-
JISITH PBIO II0 YCJIOBHIO «ECJIN SKMBOTHOE IBIIIUT sKA0paMH, TO 9TO
pe10oa»? JlopaboraiiTe IporpamMmy U OTJIagbTe eé.

27. PagpaboraiiTe HeOOJBIIYI0 OKCIIEPTHYIO CHCTEMY JIsI TOH 00-
JIacTH, KOTopas BaM MHTepecHaA.

TeMbl cOOOLLEHUMN:

a) «Be10op 13 MHOTHX BapuaHTOB»
0) «JDKCcIIepTHBIE CHCTEMBbD
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§ 20. NMporpammupoBaHmne LUNUKNNYECKUX anropuTMoB

KnaroueBsbie ciaoBa:

e IIUKJI e anroputMm EBramma
e CUETUYUK IIaroB IIMKJIA e IIMKJI II0 IIepeMeHHOU
® IIHKJI C YCJIOBUEM e IIepeMeHHAas ITUKJIa

Kak opraHusoBaTtb UMKn?

OIIyCTHUM, MBI XOTUM BBIBECTH D pa3 Ha 9KpPaH CJIOBO «IIPH-
)
Be™. MO0KHO, KOHEUYHO, 3aII1CATh 5 OMUHAKOBLIX KOMAH/I:
print( "npueBeT"
print( "npmueer" )
print( "npueeT" )
print( "npueeT" )
print( "npueBeT" )
Ho uto ecimu my:xHO OymeT cmesaTth kKakwue-To gerictBus 1000 mam
1000000 pas3? B sTtom caydyae MOKHO opraHms3oBarhb IHMKJ. IIpo-
CTEMINHUK ITUKJI, HyKHBII HaM B 9TOH 3ajade, MBI XOTeJI ObI 3aIlu-

caTh TakK:

# cmemam 5 pas:

print( "npmueer" )

K coxanenuro, B a3pike Python (kak 1 Bo MHOTUX OPYTUX A3BI-
KaxX IIPOTrPaMMHPOBAHUA) TaKoro nmukjaa Hetr. OgHAKO MOMKHO JIer-
KO 3aIporpaMMHUPOBATEH Te Ke JeHCTBUSI HEeMHOTO IIo-mpyromy. Jla-
BaliTe pa3depéMcs, KaK MOMKHO OPraHM30BaTh IIMKJI B S3BbIKe
Python.

Brr 3maere, uro mporpamMma BEIIIOJHSAETCS aBTOMaTuyecku. U
IIPH 9TOM B JII0OOM MOMEHT HY:KHO 3HATh, CKOJIbBKO Pa3 y:Ke BBIIIOJI-
HEeH IIUKJI ¥ CKOJIBKO eIé OCTAJIOCh BBIIIOJIHUTE. J{j1s1 aToro Heobxo-
MO HCIIOJIB30BATh AUYelKy maMaTu (IepeMeHHy0). B Hell MoKHO,
HaOpuMep, 3allOMHHATH, CKOJIBKO pa3 IIUKJ yiKe OBLT BBIIIOJIHEH.
Taxyio mepeMeHHYIO 11eJI0T0 THUIIA YaCTO HA3bIBAETCS CUEMUUKOM.

3 Takoi IIHKJ eCcTh, HAIIPUMED, B IIKOJBHOM AJITOPHUTMUYECKOM S3bIKe crucTeMbl Ky-
Mup.
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Cuauayia B mepeMeHHYI0-CUETUYNK 3aIIHUChIBAIOT HOJIb (I[UKJI eIlné
He BBIIOJIHEH HH pasy), a Iocjie KasKIOoro IIOBTOPEeHUSA IIUKJIa yBe-
JIUYUBAIOT 3HAUEHNEe CUETYNKA Ha eIUHUILY:
count = 0
while count < 5: # BarosmoBok umkia
print( "npueer" )
count += 1 # yBenmmueHMe cUéTUMKA
B aToit mporpamMMme mcIioib3yeTcss HOBoe CJIy:keOHoe cJIoBO while, mo-
cJie KOTOPOTO 3aIlCaHO YCJIOBHUE.

Haiioume u 3anuwume 6 mempaods nepegod QHUUCKUX CJI08
while, count.

IIockonbKY IIMKJI CBsI3aH C IIOBTOPEHHEM, IIUKJINYECKHEe aJIro-
PUTMBI HAa3BIBAIOT Umepauuormbimi (0T JiaT. iteratio — IIOBTOpe-
Hue). Kaskmoe BeIOIHEHME TeJia IIUKJIAa HAa3bIBAIOT umepauuell.

Bce omepaTopsl, KOTOphIe BHIIIOJHSAIOTCSI B IIUKJIEe (OHM Ha3LIBA-
I0TCA MeJIOM UUKJIQ) COABUTAIOTCS BIIPABO HA OJMHAKOBOE YMCJIO IIO-
3UIUH, TAK JKe KaK U B YCJIOBHOM oIlepaTope. OTOT IPUEM II03BOJIA-
eT 000MTHCH 0e3 OIIepPaTOPHBIX CKOOOK, OTPAHMYNBAIOIINX TEJIO I[HK-
J1a B APYTHUX A3bIKaX IPOrpaMMUPOBAHU.

Ham Hy:XHO BBIDOJIHATH IIUKJ 5 pas3, TO €CTh IIOKA CUETUUK He

crauer paBeH 5. 00 9TOM rOBOPUT 3Q20.1080K UUK.IQ
while count < 5:

Ero MmoskHO mIpouynTaTh Kak «aesia, moxka count < b».

Ilociie kasxmoii mTepallly IIUKJIA IIepeMeHHas count yBeJIHdH-
BaeTcsd Ha 1 — IIMKJI BBEIIIOJIHEH elné oguH pas3. Eciam mporpamMmuct
3a0yIeT HaIHcaTh 3TOT OIIePaTOp, IIPOUIOUIET 3AUUKIIUBAHUE: TIPO-
rpaMMa HHKOrJa He OCTAHOBUTCS, IIOTOMY YTO ycJOBHe count <95
HUKOIJa He CTAHEeT JIOYKHBIM.

[ImKJI MOYKHO IIOCTPOUTH M IO-APYrOMY: Cpa3y 3aIlicaTh B CUET-
YUK HYKHOE KOJHUYECTBO HTepalluii, M IIocjie KaKION HUTepalluu
ITUKJIA yMeHbuwams caeéTunk Ha 1. Torma UK JoJsKeH 3aKOHYUTD-
cs IpHM HYJI€BOM 3HAUYEHNH CUETUHKA.

3anuwume 8 mempadb UUKJL CO CUEMUUKOM, KOMOPbLLU
YMEHbULACMCS OM HYHCHO020 3HAUEHUS 00 HYJIA.
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OTOoT BapuaHT HECKOJBKO JIyYIlle, YeM HPEeIbIIYIIHHI, IT0CKOIh-
Ky CUETUHUK CpaBHUBAETCS C HYJIEM, a TAKOe CpaBHEHHUE BBLITIOJTHSIET-
cs1 B IpoIleccope aBTOMAaTHUYECKH.

LUuknbl c ycnoBuem

[Tuki1, B KOTOPOM HpOBeEpKa YCJIOBUS BBIIOJIHSIETCS IIPU BXOIe
(mepen BBIIOJHEHHEM OYePeTHOro Iara) Has3bIBAeTCS UUKJIOM C
npeoyciosuem, To eCTh IIUMKJIOM C IIPeIBAPUTEIHLHOM IIPOBEPKOM yC-
nosus. Ilepen Tem, kak HavaTh BHIIIOJHEHHE ITUKJIA, MBI IIPOBEPSI-
eM, HY:KHO JIHU 9TO JIeJaTh BOOOIIe. JTO MOKHO CPaBHHUTH C TAKOM
CUTyallel: Ilepea TeM, KaK IIPBITHYTh B OacceiiH, HY:KHO IIpOBe-
PHUTH, €CTh JIL B HEM BOJA.

Bce 1ukap1, 3ammmcanHbpIe B HavYaJie mmaparpadga — aTo ITHMKJIBL C
IIpeaycJIoBHeM. Y HUX eCTh JBA BasKHEIX CBOMCTBA:

e IIMKJI He BBHIIIOJHUTCSI HU pa3y, €CJIM yCJIOBHE B caMOM Havalie
JIOYKHO;

e KaK TOJIBKO HapyIIaeTcs YCJOBME B 3aroJIOBKe IIMKJIA, ero pado-
Ta 3aKaHYNBAETCS.

Paccmorpum emié omHy 3amady, KoTopas pelnraeTcs ¢ IIOMOIIBIO
IIUKJIA C ycJIoBHeM. TpedyeTcsa BBECTH C KJaBHUATYPhI HATYpaJIbHOE
YICJI0O U HAWTH CyMMy QP ero gecaTuduHoi 3anmcu. Hampumep,
ecJIM BBeJIM 4YmcJIo 123, mporpamMMma JoJI:KHa BBIBECTH cymMmy 1+2+3
= 6.

Cuayayia cocTaBUM aJITOPUTM pelreHus aTo 3amaun. [Ipemrio-
JIOKHM, YTO YMCJIO 3ammcano B mepeMenHoii N. Ham mHy:KHO Kak-TO
Pas30oUTh YHCJIO Ha OTAeJIbHbBIE ITU(PHI.

3anuwume KOMAHObL, C NOMOULLIO KOMOPHLX MONCHO:
e 3anucambv 8 nepemeHHyo O nocneoniow uugppy uucaa,
Haxooau,e2ocs 8 nepemerHHol N;
e ombpocums NOCJCOHIIO UUPPY HYUCTA, HAXOOAULL20CS 8
nepemernoll N,
e Jobasumbv 3HaAueHUe nepemerHol d K 3HAUeHU, HAXO0O0s-
ueMycsa 8 nepemMeHHol S.
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BcmomumM, uTO ocTaTOK OT meseHmsa umcyaa Ha 10 paBeH 1Io-
clIeqHed IMdpe ero MeCATUYHOM 3allMCH. SamuIlieM 3Ty Iudpy B
nepeMeHHyIo digit:

digit = N % 10
Cymmy 1mdpp OymeMm XpaHUTH B IIeJI0H IIepeMeHHo summa. B camom
HavaJie, IOKa HU OJHY IIH@PY eIré He o0padoTaau, 3HaAUEHHe ITOM
IIepeMeHHON paBHO HYJIIO:

summa = 0

J11s1 Toro 4T00BI JOOABUTE K IIPEIBIAYIIEH cyMMe HOBYIO TPy,
HYsKHO 3aMEeHHTH 3HAUYeHHe IIepeMeHHOM summa ma summa-+tdigit, To
€CTh BBIIIOJIHUTE IIPUCBABAHHE

summa += digit
Jlnst Toro 4ToOBI 3aTeM OTCeYb IIoCJIemHIo Iudpy uuciaa N, pasge-
aum N Ha 10 (ocHOBaHMe CUCTEMBI CUMCICHUS):

N=N// 10

OTu Tpum omepanmu — BBIJEJIEHHE MOCJIeTHeH Im@phl YHCIa,
yBeJIMUeHHe CyMMBbI U OTCeUeHIe IOoCJIeqHeH IIM(Phl — HYKHO BBI-
IIOJIHATH HECKOJILKO pas, IMOKa Bce IIU(pphI He OyayT oopaboTaHbl (1
oTceueHsbl!) 1 B mepeMeHHOM N He ocTaHeTCS HOJIb:

N = int( input("BBemmure umcno: ") )
summa = 0
while N '= 0:

digit = N % 10
summa += digit
N=N// 10
print ( "CymMma umdpp", summa )

Bvinonnume pyurnyio npokpymky npoepammv. npu N = 123.
Onpedennume umo2ogoe 3nHauerue nepemerrol summa.

J1a BBegénHoOro uncsa 123 mporpamMma JOJIKHA BEIIATH OTBET
6 (mmocyIegHee 3HAUYEHME IIePeMeHHOM SUM). OTO HpaBUILHBIA OTBET.

B orsmmume oT mpemmiayIniero mpuMepa, 34ech KOJHYECTBO Ia-
OB IIMKJIA 3apaHee HEM3BECTHO, OHO OIIPeJIessaeTcsd KOJHYECTBOM
(P BBEOEHHOTO YHCIA.
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Croaibk0 pa3 6blNONIHUMCA UUKJL, eCil 88ecmi, 00HO3HAYHOE
yucno? 0sysnaunoe? K-anauroe? yucno 0?2

Karxosa moowcem Obimsb cymma uugpp 08y3HAUH020 uuUCA?
mpéxanauroeo? K-anauroeo?

JlokasmeM, 4TO aTa mporpamMma He 3allUKJINTCSI, TO eCTh He 0y-
mer paboraTh OeckomeuHo. Iluky 3aBepIimaercs, Korma mepeMeHHas
N cTaHOBHTCS paBHA HYJIIO, IIO9TOMY HYKHO HOKAa3aTh, UYTO 9TO 00s-
3aTeJbHO cayuurcs. 1lo ycioBuio 3agaHHOe YHCI0 — HATypaJIbHOE,
Ha KaKIOM Iare IukJaa oHo geaurcsa Ha 10 (octaTox oTOpachIBaeT-
csI), TI0O3TOMY 3HaUeHHe IIepeMeHHoN N KasKIbIi pas3 YyMeHbIIaeTCsd.
B pesynbTare mocie odepemHOro yMeEHBIIEHHS OHO 00s3aTeJIbHO
CTaHeT PaBHO HYJI.

Anroputm EBKknunpga

Anroputm EBramma mosBosiger HAWTH HAMOOJBIIHI OOIIMI
nenutenb (HOJ) nByx HaTypaJIbHBIX YHCEJI.

Anropurm EsBrauma nada HaATypaJdbHBIX YHCEI: 3aMeHATH
00JIbIIIee M3 IBYX 3aJaHHBIX YMCeJ HA UX PA3HOCTh JI0 TeX II0p, IIOKAa
oHU He cTaHyT paBHEL [losyuernnoe umcao u ectb ux HO/JI.

OToT BapmaHT ajgropurMa padboTaer JOBOJILHO MEIJIEHHO, €CJIN
OOHO U3 YMcCeJI 3HAUUTEJBbHO MeHbIlle JPYyroro, HallpuMmep, I Ia-
peI urcea 2 u 2020. 3HaUYNTEIHLHO OBICTPEEe BBIIIOJIHSIETCS YJIy4IlleH-
HBIT (Moouguuuposartsili) aaroputM EBrimga.

MoauduimuposaHubeiii anroputm EBKanga nJia HaTypaIbHBIX
YU CeJI: 3aMeHATHh 00JIblllee M3 ABYX 3aJaHHBIX YKCEJ Ha OCTATOK OT
JIeJIeHnus O0OJIbIIIero Ha MeHbIlee, IIOKA 9TOT OCTATOK He CTaHeT pa-
BeH HyJi0. Torma Bropoe umcyo u ectb ux HO/JI.

Mgpr BUOMM, YTO 37€Ch TOMKe HYKHO BBIIOJHATH HEKOTOPHIE
oIlepariiyi HECKOJbKO pa3, MPUYEM CKOJIBKO pa3 — 3apaHee HEU3-
BecTHO. Ho Hac BBRIpYyYHT IIUKJI C yCJIOBHMEM, BeJb MBI 3HaeM, KoTaa
HYKHO OCTAHOBUTBLCS — KOI/Ia KaKoe-HUOyIb M3 OBYX YMCEJI CTaHeT
PaBHO HYJIIO.
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anuwume ycnosue, Komopoe 03HAUAEmM «OO0HO U3 3HAUEHUL
nepemeHHulx a usau b pasmno nysnwor. Ilocne samoeo 3anuwume
obpamHoe ycaosue.

Temepb MBI TOTOBHI 3AIIMCATDH ITHKJI:
while a '= 0 and b '= 0:

if a > b:
a=as%hb
else:
b=Db % a

Ocraércss BBIBECTH pe3yJIbTaT — HEHYyJeBoe 3HauveHue Iiepe-
MEHHOM a uju b.

3anuwiume  YCA0BHLIL  Onepamop, KOMOpuLil  8b.800UM
pe3ynibmam, npoeepss O00HY U3 NepeMeHHblX HA DPA8eHCME0
HYJL10.

U3 0syx nepemernnwvix, a u b, 00Ha (Heussecmno KaKas) pasHa
HYJUI0, G 8Mmopas — He HOJb. Januwume apugpmemuueckoe
suipadiceHue, Komopoe 6ce20a pPaAsHO 8mopoli (HeHy.1e6oll)
nepemeHHolu.

KosmaecTtBo mTepalmii TAKOro IHKJIA 3apaHee HEH3BECTHO U
3aBUCHUT OT MCXOOHBIX NAHHBIX. JlommosHUM IIporpamMmy Tak, YTOOBI
OHA CUHTAaJIa eIlé M KOJMYECTBO CHeJIaHHBLIX uTepaiiuii. s aToro
HY>KHO BBECTH IIePEeMeHHYI0-CUETUHK Iesioro tuma. Ilepen mauagom
IIUKJIA CUETYNK OOHYyJIsIeTca (B Hero 3allichIBaeTCs HOJIb), M IIOCJIEe
KasKI0H MTepaluy 3HAUYeHHe CUETUYMKA yYBEeJIWUYMBAETCSI Ha eINHU-
Imy:

count = 0

while a '= 0 and b !'= 0:

count += 1

print( a + b )

print ( "llaroe:", count )

BMmecTo MHOTOTOUMS HYYKHO BCTAaBUTH YCJIOBHBIM OIIepaTop, Kak
¥ B IIpedbIAyIneM BapuaHTe mporpaMmbl. O0paTuTe BHUMAHIE, YTO
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oIrepaTop, YBEJUUYUBAWOIINN 3HAUYEHHE CUYETUMKA, 3aIlIUCHIBAETCS C
OTCTYIIOM — OH HaXOJIUTCS B TeJie ITUKJIA.

Lmnknbl B gpyrux sisbikax nporpaMmmMmupoBaHus

Anroputm EBrimna mHa aseike Ilackanp 3ammceiBaercs ciie-
IYIOIIIHM 00Pa3oM:
while (a <> 0) and (b <> 0) do
if a > b then
a := amod b
else
b := b mod a;
B asmike Ilackanb Kaskmoe ycioBHe B COCTABE CJIOMKHOTO YCJIOBHUS
00sI3aTeJIbHO B3SATHb B CKOOKH, 9TO CBS3aHO C JPYTHM IIOPSIIKOM BBI-
HoJiHeHusa (npuopumemom) JIOTHUIECKUX OIlePaIliii.
A BoT TOT ke anroputMm Ha sI3biKke C++:
while (a !'= 0 && b !'= 0) {
if (a>b )

a=a%b;
else
b=Db % a;

B asrpike C++ Tesio 1mukIa orpaHMYNBaeTCsa (PUI'YPHBIMHA CKOOKAMIU.
Ecaiu B Tese mmeiga sammcaH BCero OOWH olleparop, (PUIypHBIE
CKOOKHU MOKHO HEe CTABUTD.

Hcceneoyiime smu gppaemernmot npoepammove U onpedesiume, KQK
aanucviearomesa 6 asvikax Ilackans u C++ ommuoweHnue «He
DPABHO», ONEPAUUs 83AMUS OCIMAMKA Om OeJieHUS, JI02UYeCKAs
onepauus «Hn.

OGpaboTka NoToKa AaHHbIX

Ha Bxom mporpamMmbl IOCTyIIaeT nomokK OQHHbLX — II0CJIEJIOBA-
TeJIbHOCTh IeJIBIX YH1ceJI, KOTopas 3akaHumBaeTcs HyJém. Tpebyer-
Ccd HAUTU CYMMY 3JIEMEHTOB 3TOU II0CJIEI0BATEJILHOCTHU.

B sroii 3amave He Hy:KHO COXpaHATH BCe JaHHBIE B IIAMSTH, MBI
MOKEeM J00aBJIATH UX K cCyMMe 10 oJHoMYy. Mcrmoab3yeM JaBe IesTbIX
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IIepeMeHHbIX: B IIepeMeHHOM X OyaeM XpaHUTh IIOoc/IeqHee BBeIEH-
HOE YHCJIO, a B IIepeMeHHOM SUmMMma — HaKaIllJIUBAaTh CyMMY.

RGH'OQ HauaJibHOeé 3HAUeHUue HnyCHO npuceoumos nepemeHHoﬁ
summa?

Kax oOobasumv kK 3nauenur nepemenHoll SUMmMa 3HAUeHUE
nepemerHol X?¢

CuauvaJjia samuimeM OCHOBHOM ITUKJI IIPOTPAMM, «CKPBIB» IIIATH
aJITOpUTMAa B KOMMEHTapPUIX:
while x '= 0:
# mobaBuMTE X K CyMMe
# mpoumTaTe clegyilee UYMCIO
Ommaxo mepen TAKHMM IMMKJIOM HYKHO IIPOYHTATH IIEPBOE YHCJIO,
MHave HesICHO, OTKYJIa BO3bMETCSA 3HAUEeHHeE X IIPHU IIePBOU IIPOBEPKE
ycaoBUs. B mTore moaydaerca Takas mporpaMMma:
summa = 0
x = int( input() )
while x '= 0:
summa += X
x = int( input() )
print( "Cymma", summa )

Kax HY)}CHO U3MeHUMmMb npoepammy 018 moceo, ymobv. OHA
ebluucsiALa CymmMy moJibKO NOJIOHCUMEJIbHbLX yucen?

LUnknbl no nepeMeHHOM

BepuéMcs cHOBa K 3agave, KOTOPYIO MBI OOCY:KIAJIH B OJHOM K3
naparpadoB — BEIBECTH Ha 9KpPaH HECKOJIBKO Pa3 CJIOBO «IIPUBETY.
DaKkTHYeCKH HaM HY'KHO OPraHM30BaTh IIUKJI, B KOTOPOM OJIOK OIIe-
PATOPOB BHIIIOJHUTCA 3adaHHOE YHCJIO. J[JIg 9TOro MOMKHO IpuMe-
HUTH eIl OOUH BUJ IIUKJIA — YUKJL N0 nepemeHHol (MIN UKL C na-
pamempom). Ha sa3pixe Python on 3ammceiBaercs Tak:

for i in range(10):

print ( "npmueer" )
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3mech c0BO for o3HauvaeT «IJis», mepemMeHHas | (€€ HA3BIBAIOT
nepemeHHOU UUKJIQ) N3MeHsIeTcsa B auamnasoHe (in range) ot 0 mo
10, e Braouag 10 (To ecth oT 0 10 9 BKIOUMTEILHO). Taxum odpa-
30M, ITMKJI BeImostHAerca naa 1 =0, 1, 2, 3, 4, 5,6, 7, 8, 9 — posuo 10
pa3s. IlepemMeHHasI | — 9TO CYUETUYNK BBIIIOJTHEHHBIX UTEPAIUHA ITHKJIA.
Mo:xHO OBLIIO 3aIHCaTh 3TOT IUKJI U II0-IPYTOMY:

for i in [0,1,2,3,4,5,6,7,8,9]:

print( "npueer" )

B kBampaTHBIX CKOOKAX dyepe3 3alsaTyIo IIepeyurcIeHbl Bce 3HAUYeHUI
IIepEeMeHHOM!, IPU KOTOPBLIX BBIIIOJIHsSIeTca IukJI. Kciam mx MHOrO,
TAKOM CII0OCO0 HeymoOeH, JIydYIlle MCIIOJIb30BATh BCTPOEHHYIO (PYHK-
IO range.

OOpaTtuTe BHMMAHNE, UTO IIOCJIEI0BATEIHLHOCTh, KOTOPYIO CTPO-
UT (PYHKIINSA range, He 0eCKOHEeYHAa, TO €CTh IIUKJI C IIepeMeHHOM
BCerga 3aKaH4YHMBaeTCcd, IIporpaMMa He MOMKET 3aIlUKJINTHCI.

Paccmorpum emré onquu npumep. B nndopmaTuke BaKHy0 pPoJb
UrpamoT cremnenu yncaa 2 (2, 4, 8, 16 u 1.1.). JlaBaiiTe BBoIBememM Ha
9KpaH Bce cTereHu OBOMKHM oT 21 mo 210, Jlis pemreHus aToii 3amaun
MBI MOK€M HAIINCATh IPOrpaMMy, HUCIOJIb3YIOIIYIO ITUKJ C YCJIOBH-

eM:
power = 1

N =2

while power <= 10 :
print( N )
N *= 2

power += 1
Brr maBepHSKaA 3aMeTHJIN, UTO IIepeMeHHAas power HCIIOJIb3Y-
eTcss TPpUsKABI (CM. OJIOKH, BBIJEJIEHHBIE (POHOM): B oIepaTope IIpH-
CBAMBAHMUSA HAYAJHLHOTO 3HAYEHMUS, B YCJIOBUHU BBIIIOJHEHUS ITHKJIA
U B TeJie IukJa (yBeaudeHue Ha 1).

YT00BI cOOpaTh BCe JIENCTBUA C IepeMeHHO power B OJIUH OIle-
paTop, IPpUMEHUM ITHKJI mo mepeMenHoii. Ham Hy:XKHO BBIIIOJTHHUTH
TeJI0 IIMKJIa TIpu power =1, 2, 3, 4, 5, 6, 7, 8, 9, 10. YT00OBI ITOJIYIUTH
TAKoOM HAOOp 3HAYEHHU, HyKHO BHI3BATH (PYHKIIHMIO range C IBYMsI
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apryMeHTaMH: IePBLIM — 9TO HavaJibHoe 3HadeHue (1), a BTOpoH —
OTPaHUYUNTEb, He BXOOAIINI B II0CJIea0oBaTeabHOCTD (11):

N = 2

for power in range(1l,11):
print( N )
N *= 2

3anuch KA IIOJYYHJIach HPOIe, M II09TOMY MEHbBIIIe IITaH-
COB CIeJIaTh OIINOKY.

Buiacnume, kax nepesodsamcs HA pPycCKUl A3blK AHAULCKUE
ciosa for, range u power.

Sanuwume yuKabL, C NOMOULLIO KOMOPLLX MONCHO 8bLEECNU HA
IKDPAH
o uenvte yucaa om a oo b (a<b);
o Keaopamut uesvix uucess om a oo b (a<b).

Omuaxo He JI000M ITMKJI C YCJIOBHEM MOYKET OBITH IIepemnucaH
KaK IIMKJI ¢ IIepeMeHHoM. KEciii KoJImyecTBO MOBTOPEHUN IIUKJIA He-
M3BECTHO M He MOKeT OBITh HalileHo 3apaHee (Kak B 3ajJlaye C BHI-
YHCJIeHHEeM CYMMBI (P UKcsIa), MUK 110 IIepeMeHHOH HCII0JIb30-
BaTh He yIaeTcd.

C mpyroit CTOPOHEI, JIIOOOH ITUKJI IO IePEeMEeHHOM MOYKHO 3aMe-
HHUTH HAa PABHOCHJIBHBIN ITHMKJI C YCJIOBHEM: BMECTO BHI30Ba (PYHKIINH
range IIPpUJETCA 3a7aTh OTIeJIbHO HavaJbHOE 3HAUEeHUe IIepeMeH-
HOM IIMKJIA, YCJOBHE HPOMOJIKEHUS ITMKJIA U IIPABUJIO M3MEeHEeHUs
IepeMeHHOU ITUKJIA.

Paccmorpum emié omHy 3amauy — HaWaéM CyMMy BcexX HATY-
panbHBIX umces oT 1 mo 1000. g HaKomjIeHUs CyMMBI OygeM Hc-
II0JIb30BATh IIEPEeMEeHHYI0, KOTOPYIO Ha30BEM summa. B murie opy-
ras mepeMeHHas (CKaskeM, 1) m3MeHsercsa oT 1 o 1000, u Ha Kak-
IIOM IIare 9TOro IMKJA K CyMMe O00aBJIgeTcs odepemsHoe 3Hade-
HUe i

summa = 0

for i in range(1,1001):

summa += i

Januwume UURJLDbL, C NOMOUWLBIO KOMOPbLX MOMHCHO 8blHUCTIUMDb

62 http://kpolyakov.spb.ru



20.04.2021
Hngpopmamura, 8 kaacc K.IO. Ilonaxos, E.A. Epemun

o cymmy uesvlx uuces om a oo b (a <b);
o CcymMYy K8aopamos uenbix uucesr om a oo b (a <b).

Lar nameHeHus nepeMeHHOM LUKna

ITo ymosruauuio pyHKIIUS range CTPOUT II0CJIEeI0BATEIbHOCTD, B
KOTOPOI KaskIoe ciienyolnee Yucyio Ha 1 Oosbiire mpenbiayiinero. Ho
9TO IIPABUJIO MOYKHO M3MEHUTD, €CJIM IPU BbI30Be (PYHKIIUH range
yKa3aTh TPETHUH apTyMeHT — IIIar M3MeHeHUs IIepeMeHHOM ITHKJIA.
Crnenyrormiass mporpamMma IedaraeT KBagpaThl HATYPAJIbHBIX UKCeJ
ot 10 1o 1 B mopsaAaKe yOLIBAHMSI:

for k in range(10,0,-1):

print( k*k )
B sTtoMm mpumepe mar paseH —1, TO eCThb KasKIoe CJIeOYIOIIee YHCJIIO
Ha 1 MeHbIIle IIpedbIAyIIero. 3aMeTHM, YTO KoHeuHoe 3HadeHne (
He BXOIUT B II0CJIEI0BATEILHOCTD.

IIycrs, HampuMmep, HaAM HYSKHO IIepeOpaTh B IIMKJIE Bce 3HaUe-
Husa nepemenHoii ¢ ot 0 go 100, xpaTtaeie maru: 0, 5, 10, ..., 100.
J11s1 oTOr0 HYKHO B3ATH IIIar N3MEeHEeHUs IIepeMeHHOH’ 5:

for i in range (0, 101, 5):

# uTo-TO menaTe C i

Bropoii apryment gpyurmun range paBed 101 mjisa Toro, YTOOBI
IocJjiegHee 3HAUeHHe IlepeMeHHou i ObL1o paBHo 100. 3Hauenue-
OTPAHUYUTEDb JOJLKHO OBITH OoJsibine, uem 100 (uTo0Onr uwmcso 100
IIOSABUJIOCH B IIOCJIENOBATEJIBHOCTH), HO MeHbIIe, uyeM 106 (U4ToOBI
ciaenymoiiee 4dimcio, 105, He IOABUIIOCH).

Limknbl Nno nepemMeHHON B ApYrux sisblkax nporpaMMmpoBaHus

CymMmupoBanue Bcex umces or 1 mo 1000 Ha as3esikax [lackain
u C++ BBINIAIUT TAK:

summa := 0; summa = 0;
for i:=1 to 1000 do for( i=1; i<=1000; i++ )
summa := summa + i; summa += 1i;
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B a3rpike Ilackasnb mepemeHnHass | n3aMeHsIeTCS B Jualla3oHe OT

1 1o 1000 (BKRIIOUYUTEIBHO), KAsKI0€ U3 9TUX 3HAUEHUH 100aBJIsgeTcs

K 3HaA4YCeHHIO HepeMeHHOfI summa.

B sasmike Python ¢ momornbio BBI30Ba CTAaHIAPTHON (PYHKIIHHI

range 3aJaé€Tcd JUana3oH m3MeHeHus nepeMerHHon i ot 1 go 1000,

IIpuYEéM IocaeqHee ykasaHHoe uyucio (1001) B aTOoT Amamas3oH He

BXOJIUT.

HUszmenume npoepammoer na asvikax Ilackans u Python mak,

ymobbl, OHU BLIMUCAASU CYMMY KAOPAmos HAMYPAJIbHbLX
yucesr om 5 0o 25.

@ MpakTnueckasa pabota N2l15. Lluknabl c ychosuem

ﬁg MpakTuuyeckana pabora N216. Anroputm EBkamnga

"g MpakTnueckana pabora N2e1l7. O6paboTKa NOTOKA AaHHbIX

‘32 MpakTnueckasa pabora N218. Lluknabl c noctycnosuem

g MpakTnuyeckana pabora N219. Lukabl no nepemeHHOM

BbiBOAbI:

C momoInpoo IUKJIOB B IIPOrPaMMe MOSKHO BBIIOJHSATH IIOBTO-
pAIOIIHEc JeCTBU.

Paznuuaror gBa BUIa IIMKJIOB: IIMKJIBI C YCJIOBHUEM W ITUKJIBI IO
HepeMeHHOMU.

[luk1 ¢ yciaoBreM BBIIOJHSAETCS OO0 TeX II0p, IIOKAa HEKOTOPOe yC-
JioBue (yCJIOBHE IIPOMOJIKeHMsI pabOThI IIMKJIA) HE CTAHEeT JIOMK-
HEIM. Kc/im 9T0 yceiioBre HUKOrIA He CTaHeT JIOKHBIM, IIPorpaMMa
3aIIMKJINBAETCS.

IIpoBepka yc/IOBHS B IIUKJIAX C IPENyCIOBHEM IIPOMCXOIUT IIepe]t
BEITIOJTHEHHEM ouepenHoro mmara mukjaa. [{uka ¢ mpemyciaoBuem
He BBIIIOJIHSETCS HU pPa3dy, €CJI YCJIOBHEe B 3aroJiIOBKe ITHKJIA
JIO3KHO IIepe BXOJIOM B ITUKJI.
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e [luKJ 1O IepeMeHHON IIPUMEHAIOT TOrIa, TOraa KOJIMYEeCTBO Ia-
OB IIMKJIA 3apaHee HM3BECTHO WMJIM MOYKET OBITH BEIUMCJICHO 10
HadaJia IIKJa. B 3arosoBke ImuKJjIa mo IIepeMeHHOM YKa3bIBAIOT
HavaJIbHOe 3HadyeHUe, KOHeUYHOoe 3HaueHue M IIar U3MeHeHUs
IIepeMEeHHOM IINKJIA.

MHTennekT-kapTta

ITAKJIBI
r
- I
C yCJIOBHEM II0 IepeMeHHOM
while ycrosue: for i in range(n):

for i in range(a,b):

for i in range(a,b,d):

Puc. 3.6.

Bonpocbl u 3agaHus

1. B xakom ciaydae mporpaMma, comep:kalias ITUKJI C YCJOBHEM,
MOSKET 3aI[UKJINTHCA?

2. B kaxux caydasx I[UKJI ¢ YCJIOBHEM He BBIIOJIHAETCS HU Pa3y?

3. B kaxux caydasx IIUKJ 110 IepeMeHHOM He BBIIIOJHSIEeTCS HU pa-
3y?

4. MosxeT 11 IIMKJI 110 IIepeMeHHOM paboTaTh OECKOHEYHO?

5. CpaBHMTE IIMKJI IO IIepeMeHHOM W IUKJI ¢ yciaoBuem. Kaxme
IIPENMYIIIeCTBA U HEJOCTATKU €CTh V KaMKI0r0 13 HUX?

6. Bepuo i, 4To J11000# ITMKJI IO IIepPeMEeHHOM MOKHO 3aMeHUTD
ITUKJIOM ¢ ycsroBueMm? BepHo ji oOpaTHOEe yTBepskIeHne?

7. B kaxoM ciiyuyae MOKHO 3aMEHUTH ITUKJI ¢ YCJIOBHEM Ha ITHUKJI II0
IIepeMeHHOIT?
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3apgaumn

1. 3pauennsa nepemenHbix a 1 b pasusr a =4 u b = 6. Onpenmesnure,
CKOJIBKO Pa3 BBIHOJIHUTCS ITUKJI, ¥ YeMy OyIOyT paBHBI 3HAUEHUS
9THX IIePEMEHHBIX II0CJIe er0 3aBePIIeHUsI:

a) while a < b:

a +=1
0) while a < b:

a += b
p) while

a =

A+ V

b =

a
a
r) while a
a
m) while a

<
a=a-1;
2. Haiimure ommmbky B IIrporpaMme:
k=0
while k < 10:
print ( "npmueer" )
Kaxk eé mo:kHO HcIpaBuUTh?
3. Uro OymeT BBIBENEHO Ha dKpaH B pe3yJbTaTe PaboThI CIeayIoIle-
r'o IUKJIA?
a) k=1
while k < 5:
print( k, end=" " )
k +=1
6) k =4
while k < 10:
print( k*k, end=" " )
k += 1
p) k = 12
while k > 3:
print( 2*k-1, end=" " )
k =1
r) k=25
while k < 10:
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print( k*k, end=" " )
k += 1
m k =15
while k > 6:
print( k-1, end=" " )
k =1

4. 3uauenue mepeMeHHOM a pasHo 1. Ompenesmre, CKOJIBKO pas
BBIIIOJTHUTCS IIUKJI M YeMy OyIeT paBHO 3HAUeHHe JTOH IIepe-
MEHHOU II0CJIE€ eT0 3aBEepPIIeHUd:

a) for i in range(3):
a +=1
0) for i in range(3,0):
a +=1
B) for i in range(1,3,-1):
a += 1
r) for i in
a +=1i

range(3,0,-1):

5. Uto OymeT BHIBeZE€HO Ha dKpaH B pe3yJibTaTe paboThI CIeayIoIle-

r'o IIUKJIa?
a) k=1
for i in range(1,6):
print( i, end="" )
6) k=1
for i in range(1,6):
print( i+k, end="" )

B)k=1

for 1 in
print (
k += 2

r) k=28
for i in
print (
k -= 2

n k=28
for i in
print (

range(1,6) :
k*k, end="" )

range(5,0,-1):
i, end="" )

range(5,0,-1):
2*i-k, end=""

)
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k =2

6. Hamummure mporpamMmy, KoTopas IIoJydaeT ¢ KJIaBUATYPHI KOJIU-
YeCTBO IIOBTOPEHUM M BBIBOAUT CTOJIBKO Ke pa3 KaKoe-HUOyIb
cooOIIeHme.

7. Hammuiire mporpamMmy, KoTopas II0JIydaeT ¢ KJIaBHATypPhl HATY-
paJbHOE YMCJIO U OIIPeJiesideT, CKOJIBKO pa3 B ero JeCATHYHOM
3ammcy BecTpevaercs 1udpa 1.

8. Hammimre mporpammy, KoTopas IOJIyyaeT ¢ KJIaBHATYypPhl HATY-
paJIbHOE YMCJI0 M HAXOOUT HAMOOJBIIYIO IIH(pPYy B €ro JecCaThd-
HOU 3aIllCH.

9. *Hammiure mporpaMmy, KOTopas IIOJydaeT ¢ KJaBUATYpPhI Ha-
TypaJIbHOE YMCJIO M OIIPeJeJsIdeT, eCTh JIU B ero JeCITHYHOM 3a-
IIMCHU OBE OJMHAKOBBIE ITU(PPHI, CTOAIINIE PATOM.

10. Hanummmre nporpaMmy, KoTopas IIOJydaeT ¢ KJIaBHATYpPhI JBa
HaTypaJabHbIX ynciaa u HaxonguT ux HOJl ¢ momoirbio aaroput-
Mma EBkiaupa. IlporpamMma moskHa mIoacYUTaTh KOJIMYECTBO IIIa-
TOB ITUKJIA.

11. Hammuimure mporpaMmy, KoTopas IOJIydaeT ¢ KJaBUATYPHI IBa
HaTypaJIbHBIX YHKCJIA U CPABHUBAET KOJHMYECTBO IIIAaroB JJIS BBI-
yncaeHns nx HOJl ¢ momMommibio «00BIYHOrO» M MOIUPHUIIHPO-
BaHHOI'0 aJIropuTMoB EBKIMaa.

12. Ha Bxox mporpaMMbl IIOCTyIIaeT HEM3BEeCTHOE KOJHMYECTBO YH-
ceJI 1IeJIbIX, BBOJ 3akaHuuBaercsa HyaéM. OmpeneauTb, CKOJIBKO
YHCeJI IOJIYUeHO.

13. Ha Bxox mporpaMMbl IIOCTyIIaeT HEM3BECTHOE KOJIMYECTBO YH-
ceJI IIeJBIX, BBOJ 3akaHuuBaercsa HyaéM. OmnpeneanTb, CKOJIBKO
IIOJIyYEeHO YMCeJI, KOTOphIe JeJIsITca Ha 3.

14. Ha Bxox mporpaMMbl IIOCTyIIaeT HEM3BECTHOE KOJIMYECTBO YH-
ceJI IIeJIBIX, BBOJ 3akaHumBaercsa HyaéM. OmpeneanuTb, CKOJIBKO
OJIYYEHO OBY3HAYHBIX YHCEJ, KOTOPhIe 3aKaHYMBAIOTCA Ha 3.

15. Ha Bxox mporpaMMBbl IIOCTyIIaeT HEM3BECTHOE KOJIMYEeCTBO YM-
ceJI IIeJIBIX, BBOJ 3akaHumBaeTcsa HyjaéMm. Halitn makcumaabHOe
13 BBEIEHHBIX YETHBIX YHCeJI.
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16. Hanumure mporpaMmy, KoTopas IIpeajaraeT BBECTH IIapoJib U
He IepPexXOoJUT K BEIIOJIHEHNI0 OCHOBHOM YacCTH, IIOKA He BBEIEH
IPaBUILHBINA aposb. OCHOBHAS YacTh — BBIBOJI HA dKPAH «CEK-
PETHBIX CBEIeHUI.

17. Hanoumure mporpamMmy, KoTopas HOJIydaeT ¢ KJIaBHATyphI Ha-
TypaJIbHOEe YHCJI0 U OIpeesser, IIpocToe oHo uam Her. Jia
9TOr0 HY KHO IeJIUTDH YMCJIO Ha BCe HATypaJIbHbIe YMCJIa, HadH-
Hasd ¢ 2, IIOKa He II0JIYYUTCA JeJieHne 0e3 ocTaTKa.

18. Hanuimmure mmporpamMmy, KoTopas IIOJIydaeT ¢ KJIaBHATYPHL IBa
IEJIBIX YKCJIA ¥ BBIUMCJIAET UX IIPOU3BeIeHNe, UCI0JIb3Ys TOIb-
KO OIlepalluy CJIOKEHHNSA. YUTHUTE, YTO YNUCJIA MOTYT OBITH OTPH-
IATeJIbHBIMU.

19. Hammuiure mporpamMmy, KoTopasl IOJIydyaeT ¢ KJIaBHATYypPhl Ha-
TYpPaJIbHOE YHCJIO W BBIUKCJIAET IeJIYI0 YacTh KBAIPAaTHOIO KOp-
HS 13 Hero — HauboJIbIllee YKMCJI0, KBagpaT KOTOPOro He 0O0JIbIIle
JIAHHOTO YHCJIA.

20. UnmonuTt 3agyMas TpEX3HAYHOE YHCJI0, KOTOpOoe IIPH deJIeHUU
Ha 15 gaét B octaTtke 11, a npm geseHnu Ha 11 gaét B ocTaTke
9. Hanmummure mporpaMMy, KOTOpas HaXOIUT BCe TaKKe YKCIA.

21. C kimaBmaTypsl BBOOUTCSA HaTypabHoe uwmcyio IN. IIporpamma
IOJI3KHA HaUTHU (pakTOpmas aToro umciaa (obo3madaercsa kak N!)
— Ipou3BedeHNe BcexX HaTypaJIbHBIX uuces oT 1 mo N. Hampu-
Mep,

5!'=1-2-3 -4 -5=120.

22. HatypanbHoe dYmHcI0 Ha3bIBaeTCSA YHCIOM ApPMCTPOHTA, €CJIHn
cyMMa I(p 4mcia, Bo3BeaeHHbIX B N-10 crenedb (rme N — Ko-
JIMYecTBO P B UYMCJe) paBHA camomy umciay. Haopumep, 153
= 13 + 53 + 33. Haiimure Bce TpEx3HauHble APMCTPOHTA.

23. 3ameHuTe pparMeHTHI IIPOrPAMMBI 13 3aJaHUA 3 Ha ITHUKJIBI II0
IIepeMeHHOMt, BBIIIOJIHSIIOIINE TE Ke NeHMCTBUI.

24. 3amenure pparMeHTHI IIPOrpaMMBI M3 3aJaHUS b HA I[UKJIBI C
yCJIOBHEM, BBITIOJIHAIOIINE Te sKe TelCTBHUSI.
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25. Hanummure mporpaMmy, KoTopasi IIOJydaeT ¢ KJIaBHATYypPhI Ha-
TypajgbHoe umcjao N ¥ HaXOOUT CYMMY BCeX HATYPaJIbHBIX YU-
ces ot 1 mo N. HMcmonpa3yiiTe cHavaja IIUKJ C YCJIOBHEM, a IIO-
TOM — ITUKJI 110 IIePpEeMEeHHOM.

26. Hammumure mporpamMmy, KoTopasi IIOJIydaeT ¢ KJIaBHATYPhI Ha-
TypaJjbHoe 4uicjo [N U BBEIBOOUT IiepBble [N YETHBIX HaATypaJib-
HBIX YHCEeJI.

27. Hanummure mporpaMmy, KoTopasi IIOJIydaeT ¢ KJIaBHATYypPhI Ha-
TypaJbHbIe Yncjaa a U b, 1 BEIBOAUT KBaApaThl BCeX HATypaJib-
HBIX ymcesa Ha otpe3ke [a; b]. Hampumep, ecniu BBectu 4 u 6,
IporpaMma JOJI3KHA BEIBECTHU

4*4=16
5*%5=25
6*6=36

28. Hammumure mporpaMmy, KoTopas IIOJIydaeT ¢ KJIaBHATYypPhI Ha-
TypaJbHbIEe YHCJIa @ U b, 1 BEIBOOAUT CYMMY KBaJIPaToB BCeX Ha-
TypaJIbHBIX YKceJI Ha oTpe3ke [a; b].

29. Hanummure mporpaMmy, KoTopasi IIOJIydaeT ¢ KIaBHATYypPhI Ha-
TypaJibHoe uncao N 1 BEIBOOUT HA oKpaH [N CIAyYalHBIX IEJIBIX
yuces. 3alyCTUTe €€ HECKOJIbKO pa3, O0OBbIACHUTE Pe3yJIbTaThl
OIIBITA.

30. *Hanummure mmporpamMmy, KOTopas CTPOUT IIOCJIEI0BATEIHLHOCTH
n3 N ciaydyadHbIX umces Ha oTpe3ke oT 0 mo 1 u ommpemeJiser,
CKOJIbKO M3 HHX momagaer B moayuHTepBasel [0;. 0,25), [0,25;
0,5), [0,5; 0,75) m [0,75; 1). CpaBHUTE PE3yabTATHI, II0JIYUYEHHbBIE
apu N =10, 100, 1000, 10000.

31. *AsTomopduble uncaa. HarypanbHoe 4dmcio HaspIBaeTCS aBTO-
MOP(HBIM, €CJIM OHO COBIIaJAeT C IIOCJIeIHUMHU ITuPaMu CBOETr0
kBazpara. Hampumep, 252 = 625. Hanummure nporpammy, KOTO-
pas moJIydaeT ¢ KJIaBHATYyPhl HATypaIbHOe UrciIo [N U BEIBOTUT
Ha 9KpaH Bce aBTOMOpPQHEBIe Yncya, He IIpeBocxoasaiie V.

32. Hanumnre mporpaMmy, KOTopas CUMTAeT KOJIMYECTBO YETHBIX
TP BBEIEHHOTO YMCJIA.
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33. *Hanummre mporpaMmy, KOTOpas OIpeIeJisieT, BepHO JIM, YTO
BBEJIEHHOE YMCJIO COCTOMT W3 OOMHAKOBBEIX IHdp (Kak, HaIpu-
Mep, 222).

34. Ucmonp3yst cHavaia IMUKJ C YCJIOBHUEM, a IOTOM — ITHKJI II0 IIe-
pPEeMeHHOM, HAIIUIIINTE IIPOrpaMMy, KOTOpas BEIBOOUT HA dKpaH
JéTHBIe cTelleHu uncyaa 2, ot 210 mo 22, B mopsaake yObIBAHUS.

35. Hanmumure mporpammy, KoTopasl IIojiydyaeT ¢ KjaaBuaTypbl 10
YICeJI ¥ BEIYUCJISIET UX CYMMY U IIPOU3BEJIeHHE.

36. Hammuimmre mporpaMmy, KoTopas HOJIyYaeT ¢ KJIaBUATYPHI UMC-
Jia JI0 TeX IIop, IIoka He Oyxer BBedeHo uwmcyo 0. B kowiie pabo-
THI IIPOTPAMMBI Ha 9KPAaH BEIBOIUTCS IIPOM3BeNeHe BBeIeHHBIX
yncesi (He cuuras 0).

37. Hanoumiure mmporpaMMy, KoTopas II0JydaeT ¢ KJIaBHUATYyPhI YHC-
Jla 0 TeX IIop, IIOKa He Oyzer BBemeHo umciio 0. B komie pabo-
THI IPOTPaAMMBI Ha 9KPAH BBLIBOIUTCS MHUHHMAJIBHOE W MAKCH-
MaJIbHOE M3 BBeOEHHbIX unces (He cumTas 0).

38. Hammuiure mporpaMmy, KoTopas HOJIyYaeT ¢ KJIaBUATYPHI UMC-
Ja JI0 TeX IIop, IIoka He OyxeT BBemgeHo uwmcyo 0. B kouiie pabo-
THI IIPOrPAMMBI HA 9KPAH BBIBOAUTCA CpeIHee apupMeTHdecKoe
BBeJIeHHBIX unces (He cuuras 0).

39. Hanouminre mporpaMmy, KoTopas IOJydYaeT ¢ KJIaBHATYPHI Ha-
TypasbHbie uyncaa A u N u Berauciisger AN 0e3 mcIoJIb30BaHUS
oIlepalluy BO3BEJIEHHUS B CTEIIeHb.

40. Hammumnre mporpaMMy, KoTopas IIOJy4yaeT ¢ KJIaBHATyphl Ha-
TypaJjbHoe uucyio N 1 ompenesiseT CyMMY BCeX ero HeJIATesIel,
MEeHbIIINX camMoro umcyaa. Hampumep, miia umenaa 8 arta cymma
paBHa 1+2+4="17.

41. *Hamoummre mmporpaMMy, KOTOpasi BEIBOOUT HA 9KPAH B CTOJIOMK
BCe ITU(pPHI YHCJIa, HAaUMHAasd C IIePBOM.

42. *B marasuHe IIpojaeTcs MacTHUKAa B AMMKax 1o 15 kr, 17 kr,
21 kr. Kax xynouth poBHO 185 KI MACTHUKM, He BCKPHIBAS SIIIH-
Kr? CKOJIBKMMHU CIIOCO0AMU MOYKHO 3TO CIeJIaTh?
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Tembl cooOLWEeHUN:

«/IBa BuIa IIUKJIOB: CpaBHEHIE»
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§ 21. MaccuBbl

KnaroueBsbie ciaoBa:

® MACCHUB ¢ 3alIlOJITHEHME MaCCHuBaA
® HMHJICEKC 3JIEMEHTa ® BbIBOJA MaCCHBa
® 3HaUeHue aJIEMEHTa ® BBOJ MacCCHUBa

YT0 Takoe maccuB?

B mporpammax, ¢ KOTOpEIME MBI paboTajiu paHbIlle, OBLIO BCe-
0 HEeCKOJIbKO IIepeMeHHbIX. Kaskaoi u3 HUX MBI JaBaJId CBOE MM,
Y HUKAKHUX CJIO0KHOCTEH IIPU 9TOM He BO3HUKAJIO.

O0BEMBI TAHHBIX, KOTOPbIe 00padaThHIBAIOT COBPEMEHHbBIE KOM-
IIBIOTEPHI, OTPOMHBI: KOJHYECTBO 3HAYEHUH H3MepsIeTCs MIJLIHO-
HaMU U MUJITHApAaMu. Eciam Kamayoo M3 oTHUX IIepeMeHHBIX Ha3bl-
BAThb CBOMM MMeEHEM, OYeHb JIETKO 3allyTaThCs, M paboTaTh ¢ TAKHUM
Ha00OpOM JaHHBIX OUYeHb HeyJ00HO.

B npoepamme ecmv nepemernwvie al, a2, a3, a4 u a5. Sanuwume
onepamop, KOmopbwvLll 8blYUUCTACM UX CYMMY 8 NePeMeHHOlL S.

Kax pewums npeosidywyro 3adauwy, eciu 8 00HOM onepamope
paspeutaemcs 8bLNOJIHAMb MOJIbKO 00HY ONePALUI0 CJIONCEHUA?

Jomyctum, Mbl XoTM  cJ10KUTH 3HaveHuss 1000 aueek ¢ mme-
"Hamu al, a2, ..., al000. /lgs sToro HykHO OyIeT HAIIMCATH OYEHBb
JJIMHHBIN oIlepaTop IIprucBanBaHUA:

s =al + a2 + .. + al000
Yurture, 4TO KOMIIBIOTEP He IIOHMMAET MHOTOTOYMI, II09TOMY HAaM
npusieTcd nepeuncauTb Bce 1000 nmMéH nmepeMeHHBIX.

@) Kakxas npobnema 603HuiHem npu peweHul 3moti 3a0a1u, ecau
KOluuecmeo OQHHbIX 3apaHee  Heu3séecmHo  (Hanpumep,
nepeoaémcs no KoMnblomepHoil cemu)?

Jl1s Toro uToOBI OBLIIO yZIOOHO PaboTaTh ¢ OOJIBIIIMM KOJIHMYECT-
BOM JaHHBIX, OOBIYHO JAIOT 00Iee MM I'pyIe IepeMeHHBIX, KOTO-
past Ha3bIBAETCS MACCHBOM.

Maccus — 310 T'PYyIIIIa IIepeMeHHbIX OJHOI'O THIIa, PAaCIIOJIOKEeHHBIX
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B IaMSATH APYT 34 JPYTOM M UMEIOIINX 00IIee M.

Nmena (uoernmugurxamopsbt) MacCUBOB CTPOSTCS II0 TEM JKe
IIpaBUJIaM, YTO 1 UMeHa IepeMeHHBIX.

Ilepen TemM Kak MCIIOJH30BATH MACCHB, HAO0 HIPUCBOUTH €MY
MMsI, OIIPeIeJINTh THUII BXONSIINX B MAaCCHUB IIepeMeHHBIX (d/ieMeH-
mos maccusa) u ux koamdectBo. Ilo aTuM cBemeHHSAM KOMIILIOTEP
BBIUMCJIAT, CKOJIBKO MecTa TpeOyeTcs s XpaHeHHs MacChuBa, U
BBIJIEJIUT B IIAMSATH HYKHOE UHCJI0 SUeeK.

Jlnst paboThl ¢ MaccuBaMu HEOOXOIMMO HAYIHUTHC:

e BBIIEJIATH IAMATH HYKHOIO pasdMepa o MAaCCHB;
e 3aIMCHIBATH JAaHHBIE B HYKHYIO SUeHKy MacCcHuBa;
e UHNTATH JAaHHBIE U3 SYEHKH MACCHUBA.

MaccuBsbl B si3bike Python

B aseike Python mHer Takoi cTpyKTyphl JAaHHBIX KaK «MaCCHBY.
Bmecto aToro 1 xpaHeHUs TPYIIIBI OJHOTHUIIHBIX (M HE TOJBKO OJI-
HOTUITHBIX!) 00BEKTOB MCII0JIB3YIOT CIIUCKH — O0BEeKTHI THUIIA 1ist.

B ornmume oT KilaccMyecKHMX MaCCHBOB B IPYTHUX SA3BIKAX ITPO-
rpaMMHPOBAHUSA, CIINCOK — 9TO AUHAMHUYECKAsI CTPYKTypa, ero paas-
Mep MOKHO M3MEHATH BO BpeMsI BBIIIOJIHEHUS IPorpaMMel (YIaIsaTh
1 000aBJIATH 9JIEMEHTBI), IPH 9TOM BCe OIIepAIldU IO YIIPABJICHHUIO
IIaMATHI0 OepEeT Ha cedsI HHTEepIIPeTaTop.

Jlamee, ToBOpsA 0 cOMCKax, MBI OyJeM HCIIOJIb30BATH CJIOBO
«MAaCCHUB», IIOTOMY YTO Yallle BCEro CIIMCKU B s3biKke Python mcmosn-
3yIOTCSI MMEHHO B POJIM MAaCCHBAa, TO €CThb JIJII XpaHEeHUs OJHOTHII-
HBbIX 3HAYEeHUMU.

CospaHune maccuBa

MaccuB (CIIMCOK) MOKHO CO30ATh IIEPEeUNCIIEHHEeM JJIEMEHTOB
yepes 3alATyI0 B KBAJIPATHBIX CKOOKAaX, HAIIPUMeED, TaAK:

A=1[1, 3, 4, 23, 5]

print( type(3) )
Taxas mporpamMma BEIBEIET

<class 'list'>
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9To 03HAYAEeT, UYTO ¢ TOUKH 3peHusd A3bika Python maccuB — 910 00B-
eKT Tuna list.

MaccuB MOKHO COCTaBUTh HE TOJIBKO M3 YHUCEJI, HO U M3 JJAHHBIX
JIIOOBIX THUIIOB, HATIPUMEP, CUMBOJIBHBIX CTPOK:

A = ["Bacs","llera", "Kons", "Mama", "Hama" ]

MaccuBBI MOKHO «CKJIAOBIBATH» C IIOMOIINBI0 3HAKa +, HAIIPH-
Mep, IPUBEIEHHBIN BBINIE YKWCJIOBOM MACCUB MOYKHO OBLJIO IIOCTPO-
UTH CJIOKEHNEM HECKOJIbKUX CIIHCKOB:

A = [1, 3] + [4, 23] + [5]

CiosxeHe oOIMHAKOBBIX MACCHBOB 3aMEHSIETCSI YMHOMKEHUeM *,
Omepatop

A = [0]*10
co3maéT HoBbII MaccuB u3 10 ay1eMeHTOB (BBIIESeT IJIs HUX MECTO
B IIAMSTH) U 3ATOJIHAET UX HYJISIMHU.

JlnuHa MmaccuBa (KOJIMYECTBO 3JIEMEHTOB B HEM) OIIPEIesIsieTCs C
TIOMOIIIBI0 (PYHKITUU len:

N = len(A)

TaxuMm obpasom, B JII0O0H MOMEHT MAaCCHUB «3HAaeT» CBOM pa3Mep.

Nuornma pasmep MaccuBa XpaHAT B OTAEJIBHOM IIepeMeHHOM:

N = 10

A = [0]*N
B sToM cayuae odeHB JIETKO mepenesiaTh IPOrpaMMy IJIs PaOOTHI C
MAacCHUBOM [PYroro pasMepa: JOCTATOYHO IPOCTO M3MEHUTh 3Hade-
Hue N B IIepBOIi CTPOKE ITPOrPaAMMEBI.

OO6palueHue K aneMeHTy MmaccuBa

Kasxgerit asremenT maccuBa mmeeT cBoi HoMep (unoekc). Hc-
IIOJIb3ysl HHOIEKC, MOYKHO Cpa3y OOpaTUThCA K JII00OOMY JJIEMEHTY
MaccuBa. IloaToMy roBopsT, 4YTO MacCHUB — 3TO CTPYKTYypa JAHHBIX C
IIPOU3BOJILHEIM JOCTYIIOM.

I/IHI[eRC — I9TO 3HaUYEeHHe, KOTOpoe YKa3bIBaeT Ha EOHRpeTHBIﬁ dJIe-
MEHT MaCCHBa.

Hywmepaiius ajieMeHTOB MacCHMBOB (M CHMBOJIBHBIX CTPOK) B
Python Bcerma maumHaeTcss ¢ HYJIA, BTOPOH II0 CUETY dJIEMEHT HMe-
eT HoMep 1 u T.1.
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Jlst Toro 4YTOOBI 00PATUTHCS K 9JIEMEHTy MaccuBa (IIPOYUTATH
I U3MEHUTH ero 3HaueHHe), HY:KHO 3allncaTh MM MAacCHUBa U B
KBaJpPaTHBIX CKOOKAX — HWHIEKC HY:KHOI0 JJIeMeHTa, HaIpuMep,
Al2].
WHIEKCHI

maccus A 0 1 2 3 4 |
(23 [ 12 [ 7 [ 43 [ 51 |

A[0] A[1] A[2] A[3] A[4]

obpalireHmne
K 3JIEMEHTY

Puc. 3.7.

@ EKax ew oymaeme, wmo 0enam Imi Onepamopbl.
print( A[2] )
A[2] =5
A[0] = A[1] + 2*A[2]

Nunexcom MoskeT OBITh TaK:Kke 3HAaUeHHE IIeJION IIepeMeHHOM
WJIN apHU(PMEeTHUYEeCKOr0 BBIPAKEHMUsI, Pe3yJIbTaT KOTOPOTo — IIeJIoe
yucyo. Hanpumep, mi1s maccusa Ha Puc. 3.7 nporpamma
i=1
print( A[i], A[i+1], A[3*i+1l], A[i-1] )
BBIBEJIET TO sKe caMoe, YTO 1 IIporpaMmMa
print( A[1l], A[2], A[4], A[O0] )

Onpedeniume, umo 8vt8edem amom pazmeHm npPopammol 0Jis
maccusa Ha Puc. 3.7:
i=1
A[2] = A[i] + 2*A[i-1] + A[3*i]
print( A[2] + A[4] )
Hatioume owubku 6 amom gppacmernme npocpammbl:
A=1[1, 2, 3, 4, 5]
x =1
print( A[x-3] )
A[x+4] = A[x-1] + A[2*x]

B uém saxnrouaromesa owubrku?
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Brixong 3a rpaHuIIBI MAacCHUBaA — 9TO oOpaIllleHHe K 3JIEMEeHTY C MH-
JIeKCOM, KOTOPHIH He CYIIeCTBYeT B MaCCHUBe.

IIpu BRIXOME 3a TpaHUIBI MACCHBA IIPpOorpaMMa OOBIYHO 3aBep-
raeTcs aBapUMHO.

Nunexcom MokeT OBITH Haske 3HAUCHUWE JJIeMeHTa MAacCHUBA.
Hanpumep, samucy A[A[2*i]] o3HaUaeT, YTO HYKHO B3SATh 3HAUEHUE
A[2*1] mpu TekylleM 3HAYEHUH IIePEeMEHHOH | M KCIIOJb30BATH €r0
KaK MHIEKC HyKHOTro aJaeMeHTa. /1j1sg maccuBa

0 1 2 3 4
4 3 0 2 1

mpu . = 1 mosrygyaem
1=1 = 2% =2 = A[2¥%]] = A[2] = 0 = A[A[2*1]] = A[0] = 4.

Onpedeniume, umo 8vt8edem amom pazmeHm npPopamMmol 05
nocJsie0He20 PaccMomperH020 MACCUBA.:
print( A[O] )
print ( A[A[O]] )
print( A[A[A[O]]] )
print( A[A[A[A[O]]]] )
print( A[A[A[A[A[O]]]I]] )
|

Kax u 11 cMMBOJIBHBIX CTPOK, IPU OOpaIlleHUN K dJIeMeHTaM
MaccuBa B Python mMo:KHO mMcmonb3oBaTh OoTpHUIIaTEIbHBIE WHIEKCHI,
IIPU 9TOM OTCUYET BeJETcs ¢ KoHIla Maccusa. Hampumep, A[-1] — aTo
IIocJIETHUH aJjieMeHT, a A[-2] — mpexamocnenuuii. g monydenus
COOTBETCTBYIOIIET0 «O0OBIUHOIO» MHAECKCA K OTPUIATEILHOMY HYKHO
T00aBUTH JJIMHY MacCHUBA.

IIpu oOpamrenuy K oJeMEHTY MACCHBA C HECYIIECTBYIOIIMM
MHJIEKCOM IIPOUCXOIHUT CepbE3Has OIIMOKa — BBIXOJ 34 I'PAHMUIIL
MaccuBa, WM IporpamMma 3aBepliuaercsa aBapuiitno. Hampumep, miisa
MAaCCHBa, COCTOSIINEr0 M3 IIATH 3JIEMEHTOB, IIPaBUJIbHLIE 3HAUCHUS
WHIEKCOB — OT «—5» 110 4.
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Jlasmee Besme Oymem cumTaTh, 4To N — 9TO TEKYIIUH pas3Mmep
MaccuBa A, ¢ KOTOPBIM MBI paboTaeM, TO €CTh TO 3HAUeHHe, KOTOPOoe
BO3BpAalllaeT BhI30B (PYHKIIUU len (A).

NMepebop anemMeHTOB MaccuBa

IIepebop aj1eMeHTOB COCTOHUT B TOM, UTO MBI B ITMKJIE IIPOCMAT-
puBaeM BCe 2JIeMEHTHI MacCHUBa U, €CJIM HY KHO, BBIIIOJIHSIEM C KasK-
IBIM 13 HUX HEKOTOpyIo omepaiiuio. [yis aToro ygoOHee Bcero mc-
II0JIb30BATDH ITUKJI IO IIepeMeHHOM, KoTopas HU3MeHseTCsI OT MHHU-
MaJILHOI'O JO MaKcuMaJIbHOro mHaekca. g maccuBa m3 N ameMeH-
TOB, 3TOT I[HMKJI BBITJIIIUT TAK:

for i in range(N):

... # pa6oraem c A[i]
31ech BMECTO MHOIOTOUMS MOKHO J00ABJISATH OIEPaToOphI, KO-
TOpbIe paboTarT ¢ asiemeHTOM A[i] (B TOM YHCJIC U U3MEHSIOT €T0).

@ Karue sanauenus 6yoem npurnumams nepemernas i Npu 8bLno.Ji-
HeHUU 3Mo020 UUKIQ?

Mg1 BuauM, uTo OJIaromaps MCIIOJbL30BAHMIO MacCHBa HAM JI0C-
TATOYHO ONMCATDH, YTO [eJIaTh C OJHUM dJIEMEHTOM, a 3aTeM IIOMec-
THUTHb 3TH HEeHUCTBUS BHYTPh IMKJIA, IIepPeOHpaIoIero 3HaUeHnus WH-
nexcoB. Ecam OBl MBI HPUMMEHSIJIM IIPOCTHIE IIepeMeHHbBIe, TO HaM
IPHUIIJIOCH, OBl ONMCHIBATH HEOOXOOHMBIE HEeMCTBHUS IJIS KaMKIOr0
aJieMeHTa (IIpaBaa, IPU 9TOM ITHMKJI OBbI He II0HAJ00MJIC).

Buinonnume pyurnyio npokpymkry ¢opacmernma npocpammol:
N =25
A = [0]*N
for i in range(N):
A[i] = i
Kaxue 3nauernus 6yoym sanucanbt 8 maccus?

3anuwume @pacmenm npopPaMMbl, KOMOPLLL 3ANOJHUM
MQACCUB HYJIAMU.

Bamosaum MaccuB mepBbIME N HATYPaJIbHBIMHA YHCJIaMH B 00-
PaTHOM IIOPSIKE: B IEPBBIN IO CUETY 3JIEMEHT MaccuBa (C MHIEKCOM
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0) moysxHO OBITEH 3ammcano yncso N, Bo BTopoi — umcesao N — 1, a B mo-
CJIETHUM — eUHAIIA.

Cuavaya 3amuineM IIMKJI B Pa3BEPHYTOM BHIIE. OIIEPATOPHI,
KOTOPBIE JOJIKHEI ObITH BHIIIOJIHEHBI:

A[0] = N
A[l] = N-1
A[N-1] = 1

Temepdb 3amuieM IIUKJI, B KOTOPOM 3HAUeHNe, IIPHUCBauBaeMoe
odyepeqHOMY dJIEMeHTY, o0o3HavaeTcs yepes3 X:
for i in range(N):
Ali] = X
OpmHako He BCE TaK IIPOCTO: BeawmurHAa X JOIKHA U3MEHSITHCSI
IIpH IepexoJie K CJIeAVIOIIeEMY 3JIEMEHTY.

Onpedeniume, kax meHsemcsa X: uemy pasHo HAUAJIbHOe 3HAYe-
Hue 3moll nepemMerHoll, KaK OHG U3MeHAemcs npu nepexooe K
CTLeTLYIOULeMY dJIeMEHMY?

Mo:xHo 3anucaTh IIUKJI TaK:

X =N

for i in range(N):
A[i] = X
X -=1

A MOKHO ero 3HAYUTEJILHO YIPOCTUTh, 3aMEeTHB, YTO IIPHU yBe-
JIMYeHUN HOMepa dJIeMeHTa | Ha eqUuHHILy 3HaueHne X yMeHbIIIaeT-
cs, IpuYEM Toxke Ha exmuuiry. [losaromy cymma i+X ocraéres mocTo-
auauoi! Eé MO0KHO BBIUMCINTDH, 3HAS, YTO OJIS IIEPBOrO II0 CUETY
anemeHTa oHa paBHa 0+N.

Buipasume X u3 ypasmnernus i+ X =0+ N.

B snemenT ¢ HoMepoM i 3anuceiBaercsa 3HadeHue N — i, moaToMy
ITUKJI MOYKHO 3aIIMCaTh TaK:
for i in range(N):
A[i] = N - 1i
IIpenmososxum, uTO0 MaccuB A 3aIlojiHeH HEKOTOPLIMHU 3HaYe-
Huavu. [lompoOyeM yBeIMumThL Bce €ro dJeMeHTHI Ha eIUHUILY.
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OTOT 3HAYMUT, YTO HY:KHO 3aMeHHUTL 3HaueHue ajgemeHTa A[i] Ha
Ali]+1:
for i in range(N):
A[i] +=1

Onpedeﬂume, KarKue S3SHAYeHUA OKaHcymcAa 6 maccuee nocJie

8bINOJIHEHUS (Ppa2MeHma NPo2paMMbL:
A =16, 5, 4, 3, 2]
N = len(A)
for i in range(N):
A[i] += 1

Januwume pasmernm npocpamMmbvl, KOMOPLLL YMHOXCUM 8ce
aJleMeHmblL MAcCCU8a Ha 2.

Januwiume @GpasmeHm npoepPaAMMbl, KOMOPLLL YMHOMCUM
nepaoiil aiemMenm maccusa Ha 1, 6mopoll — Ha 2, mpemulil — Ha
3 u m.o.

eHepaTOpblI CNNCKOB

Metonpl 3amoJIHEHHSI  MAaCCHBOB, MCIIOJB3YIOIIMME  ITHKII,
paboTrapT B OOJIBLITHMHCTBE SA3BIKOB IIPOrpaMMUpPOBaHuA. B sA3bIKe
Python ectb o0coOble BO3MOMKHOCTH, KOTOPBIE€ IIO3BOJISIOT peIiaTh
MHOTHE 33JIa4Yl KPaTKO U HAJEKHO.

Hamopumep, gBe omepaninm — co3gaHue U 3al0JIHEHe MacCuBa —
MOYKHO OOBEIUHUTL B OIHY C IIOMOIILIO 2eHepamopa CRUCKQ — BBI-
pakeHns, HAaIOMUHAOIIETO K

A = [i for i1 in range(N)]

Kax BbI 3Haere, muka for i in range (N) mepeOupaer Bce
saauvenusa i ot 0 1o N-1. Bripaskenue mepen ciaoBom for (B JaHHOM
caydae — 1) — 9TO TO, UYTO 3aIMCHIBAETCS B OUEPETHOI 9JIEMEeHT Mac-
cHBa JJII KaKI0ro I. B mpuBenéHHOM IpuMepe MACCUB 3aII0JIHSIET-
csI 3HAYEHUSIMH, KOTOPBIE II0OCJIeOBATEJIbHO HNPUHUMAET IIepeMeH-

Hasd I, TO ecTh Ipu [N=10 MBI IIOCTPOUM TAKOM MaCCUB:
A= [O’ 1’ 2’ 3’ 4’ 5’ 6’ 7’ 8’ 9]
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Tor ke pe3yabTaT MOYKHO IIOJIYYHUTD, €CJIN MCI0JIL30BATHL (PYHK-
U0 list s Toro, yToOBI CO3TATH CIMCOK M3 JAHHBIX, KOTOPHIE
ITOJIYYAIOTCS C IOMOIIBI0 (PYHKIIMH range:

A = list( range(N) )

Jl1a 3amonHeHUs MacCHUBa KBaJgpaTaMH oTUX YHCEJ MOYKHO HC-
II0JIH30BATh TAKOM reHepaTop CIHCKA:

A = i*i for i in range(N) ]

B komIiie sammcu remeparopa CIHCKa MOYKHO J00aBUTH yCJIOBHE
oTOopa. B aToM ciyuae B MaccuB BKJIIOYAIOTCS JIHIIH T€ M3 dJIEMeEH-
TOB, IIepeOupaeMbIX B IIUKJIE, KOTOPhIE YIOBJIETBOPAIOT 3TOMY YCJIO-
Buo. Hampumep ciienyroiiii reHepaTop CIIMCKA COCTABJISIET MACCHUB
13 Bcex umnces B guanasoHe ot 0 10 99, KoTophle messaTcsa Ha 7.

A = [i for i1 in range(100)

if i $ 7 == 0]

OOpaTtuTre BHUMaHMe, YTO AJINHA 9TOr0 MacCHBa OyIeT MeHbIIIe
100, u MUK

for i in range(100):

print( A[i] )
IIPUBEIET K OMNOKe — BBIXOAY 34 I'PAHUIILEI MacCHBA.

BbiBog maccuBa

MaccuB — aT0 HaOOp 2JIEMEHTOB, IIO3TOMY BO MHOIHX SI3BIKAX
IPOrPaMMHUPOBAHUA HEJIb3S BBIBECTH MACCHUB OJHOM KOMAaHIOM.
Opmuaxo B s3bike Python Takas BO3MOKHOCTE €CTh

print( A )

B sToMm ciiyuae Bech MaccuB BBIBOAUTCSA B KBAJAPATHBIX CKOOKAX, €ro
9JIEMEHTHI Pa3esIaI0TCA 3aISThIMU:

A=1[1, 2, 3, 4, 5]

print( A ) # [1, 2, 3, 4, 5]

Mo:kHO BBIBECTH 9JIEMEHTHI MacCHBa Ha JKpaH II0 OJHOMY, HC-
II0JIB3Y ST ITAKJI:

for i in range(len(d)):

print( A[i], end=" " )
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ITapameTp end ompemesisgeT, YTO IIOCJIe BBHIBOJAA KAKIOTO dJIeMEeHTa
mobaBJIsgeTcs Ipo0eJI, a He CIMBOJI IIepexoia Ha HOBYIO CTPOKY.

Y 100HO 3anuchIBaTh TAKOM ITUKJI HECKOJIBKO MHAYE:

for x in A:

print( x, end=" " )

31ech He HCIIOJIB3YIOTCA IIepeMeHHasd-MHIeKC | 1 PYHKIua len, a
IIPOCTO IIepeduparoTcsa Bce ajieMeHTh MaccuBa. Ha kaskmoit urepa-
U IIAKJIA B IIEPEMEHHYIO X 3aHOCHTCS 3HAYeHIe 0YepeaHOro dJie-
MeHTa MaccuBa (B IOpsAKe BO3pacTaHUs MHIEKCOB). TaKoH IIMKJI
mmepebopa odyeHb yI00EeH, ecJu He HYKHO M3MEHSATHh 3HAYeHHs dJie-
MEHTOB MAacCHBA.

B a3pixe Python cymrectByer eré ogme 3amMedaTe S IbHBIA CIIOCO0

BBIBOJA BCEX 3JIEMEHTOB MaccuBa depes mmpoodesi (0e3 ckoOoK):
print( *A )

*

3HakK IIepea mMeHeM MacCcCHuBa O3HadaeT, 4YTO HYHKHO Hpe06pa30-

BaTh MAcCCUB B HA0OOP OTHEJbHBIX 3HAUEHUH, TO €CTh JIJIsI MacCHUBa
A=1[1, 2, 3, 4, 5]

oTa KOMaHIa cpaboTaeT TaK ke, Kak 1
print( 1, 2, 3, 4, 5 )

BBoa maccuBa ¢ KnaBuaTtypbl

Nuorma HeOoJIbIIIe MacCUBLI BBOISATCSA C KJIaBHUATYpPHL. B mpo-
CTEUIIeM CJIydae MBI IIPOCTO CTPOMM ITUKJI, KOTOPBIX BBIIOJIHAET
oIepaTop BBOOA OTAEJbHO JJIS KaKI0I0 dJIeMeHTa MaCcCHUBAa:

for i in range(N):

A[i] = int( input() )
HamomHMM, 4TO ecjii KaKyO-TO M3 BBEIEHHBIX CTPOK HE yIAcTCsS
IIpeodpas3oBaTh B I1eJI0e YHCJIO, IIPOrpaMMa 3aBEPIINTCS C OIITHOKOM.

BMmecTo 1uMKIa MOMKHO MCIOJIB30BATh I'eHEpaTop CIHCKA, KOTO-
PBIM cpa3y CO3TaET MAaCCUB U 3AIIOJIHAET ero BBeJI€HHBIMU YHUCJIAMMU:

A = [ int(input()) for i in range(N) ]
3mech IIpH KaMKIOM IOBTOPEHUH ITHMKJIA CTPOKA, BBEAEHHAA II0JIb30-
BaTeJIeM, IIpeodpas3yercs B I1eJI0e UMCJIO C IIOMOIILI0 PYHKIIMK int,

1 9TO YHMCJIO ,HO63BJIH€TCH K MaCCHUBY.
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IIpu sToM moJsib30BaTeJ b BBOOUWT JAHHBIE «BCJIEIYIO», TO €CTh
oporpaMMa He IOACKa3bIBaeT eMy, 3HaYeHUe KaKOro 3JIeMeHTa BBO-
JIUTCS B JaHHBIA MOMEHT.

3HauuTeIbHO yHoOHee, ecJIM IIepel BBOIOM IIOSBJISIETCS CO00-
IIIeHHe C IIOJCKa3KOI:

for i in range(N):

print( "A[{}]=".format (i), end="" )
A[i] =int( input() )
B sToMm mmpumepe 1mmepen BBOIOM OUepPeqHOro dJieMeHTa MacCuBa
Ha 9KpaH BBIBOOUTCA IIoJcKa3ka. Hampumep, mpu BBoIe a1eMeHTA C
HHIeKcoM 3 OymeT BhIBeOeHO «A[3]1=» u Kypcop (IpurjaiieHue K

BBO/Y) OyJeT MHUTaTh cIIpaBa OT 3HaKa =.

3anonHeHue MaccuBa CllyYaHbIMU YUCiaMmm

Nuorma Hy»KHO 3aII0JHUTH MACCHUB CIAyYaHHBIMU YHcaaMu (Ha-
IIPUMEpP, ONPeNesIUTh CJIydyalHble KOOPIMHATHI KJIETOK C IPHU3aMH
WJIA IPEIATCTBUSIMU B UTPE).

Jnsa paboTel co caydawHBIMU (TOUHEe, IICeBIIOCIYUYaANHBIMMN)
YHCJIAMU HYYKHO IIOAKJIIOYNTE (MMIIOPTHPOBAaTh) (PYHKIMIO randint
n3 MonyJid random.

from random import randint
OTa (PYHKIMA TeHepupyeT CJIydyaiiHoe IeJIoe YMCJIO0 B 3aJaHHOM
Irara3oHe.

Eciu maccuB y:ke co3maH, OJI €0 3aIOJHEHUS CJAyYaAHHBIMU
YHCJIaMU IPUMEHUM IIUKJI 110 IIePeMeHHOM’:
for i in range(N):
A[i] = randint( 20, 100 )
To :xe camoe MOKHO cJIeIaTh ¢ IIOMOIIBIO TeHepaTopa CIOHCKA:

A = [ randint(20,100) for i in range(N) ]

l'enepaTop cmmcka co3gaér mMaccuB U3 N 2JIEMEHTOB U 3aIIOJIHSAET

ero CJIyYaWuHBIMH IeJIBIMU YrcaaMu Ha orpeske [20; 100].

Sanuwume @dpacmenm npopaMMbl, KOMOPHLL 3ANOJIHAEM
maccus u3 100 aniemernmos cayualiHblmMu YUCIAMU

a) na ompeske [100;150]; 6) na ompesxke [—10;10].
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MaccuBbl B Apyrux fisbikax NporpaMMupoBaHus

BamosHeHne maccuBa IIepBbIME N HaTypaJbHBIMU YKCIAMU
Ha a3blkax [lackane u C++ BRIMIAOUT TaK:

const N = 10; const int N = 10;
var A: array[l..N] of int A[N], 1i;
integer; for( i = 0; i < N; i++ )
for i:=1 to N do A[i] =1 + 1;
A[i] := 1i;

MaccuBrl (kak U IIepeMeHHbIe) B 9THUX SA3bIKaX HYKHO 00646-
JIAMb, Cpa3y BBIOEJAS I HuX mecTo B namaru. O0baBIeHHe Ie-
peMmenHbIX B [lackasme HaumHaeTcsa co cjioBa var — 9TO COKpAIlleHMe
OT aHTJIMHUCKOrO cJioBa variable.

Pasmep maccuBa vacTto BBOOUTCA Uepe3 KOHCTAHTY (IIOCTOSIH-
HYI0 BEJIMYNHY) ¢ IOMOIIIBIO CJIY:e0HOro cJI0Ba const.

Hatioume 6 oOonosnHumenvrbix UCMOYHUKAX Nhepedod CJi08
variable, integer, array Ha PyccKUll A3blK.

B saspirke Ilackanp Hymepaluio 3JIEMEHTOB MACCHBA MOYKHO
Ha4vaTh ¢ Jioboro sHavenus, HanpuMmep ¢ 0 uau ¢ 1. Yarnme Bcero uc-
II0JIB3YIOT IPUBLIYHYIO IJIS YeJIOBEKa HyMePAaIlHlio ¢ e IUHHITHL.

@) Iouemy 6 npoecpamme na saswvike Ilackany 6 anemenm c¢ Ali]
aanucoieaemces 3nauerue i, a B C++ — 3gauenue 1+1°7

Hamenume npoepammsvr na sasvkax Ilackans u C++ mak,
umobbL MACCUB 3ANOJIHAJICA MEMU JHee UUCIAMU 8 00PAMHOM
nopsoke.

BbiBOAbI:

e MaccuB — 9TO IpyIia mepeMeHHBIX OJHOTO THIA, PaCIIOJIOKEeH-
HBIX B IIAMATH IPYT 3a APYTOM K UMeIux oo1iiee nMsa. MaccuBbl
HCIIOJIB3YIOT JIJIS TOTO, YTOOBI OBLIO YIOOHO PadoTATh C OOJIBIINM
KOJIMYECTBOM JAaHHBIX.
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e HMHpmexc asmeMeHTa MaccuBa — 9TO 3HAYEeHME, KOTOPOE YKA3bBIBAET
HA KOHKPETHBIN 3JIeMeHT MaCcCHBA.

e Ilpu oOpammenmm K 2JeMeHTy MacCHBa HHIEKC YKa3bIBAIOT B
KBaJPaTHBIX CKOOKAX. OTO MOKET OBITH YMCJIO, UMS IIepPeMeHHOI
IIeJIOT0 TUMA WM apu@MeTUYecKoe BhIpakeHHe, Pe3yJIbTaT KO-
TOPOTO — IIeJI0e YUCJIO.

e Jly1a mepebopa 2JI€eMEHTOB MacCHBa yIOOHO HCIIOJIB30BATH ITHKJI
II0 IIepeMeHHO, KOTopas U3MeHSIeTCcsI 0T MUHHUMAJIBHOIO JI0 MaK-
CUMAJIBHOTO 3HAYEHUS UHJIEeKCA.

MHTennekT-kapTta

THII TH
AMs ~——  MaccusB »% 3JIEMEHT MaCCUBA —
3HaYeHUe
pasmep |

epe6op oOpareHue 2{?%
HTOB |~~~ | K aJIeMeHT .
9JIEMEHTO y A[2%i-1]
4
Y | 7
g N
3alloJIHEeHHue HUHIEKC ~--
BBO/I
BEBIBOJT
00paboTKa
Puc. 3.8.

@ MpakTnueckana pabora N220. 3anonHeHne maccMBOB
g MpakTnueckasa pabora N221. NMepebop 3nemeHTOB MaccuBoB

Bonpocbl u 3agaHus

1. Kax BBI mymaere, moyemMy aJIeMEHTHI MacCHBA Pa3MeINAloT B IIa-
MSATH PSIOOM?

2. O0bsACHUTE pPa3HUILY MEKIY TEPMHHAMU «HMHJIEKC dJIeMeHTa Mac-
CHBa» U «3HAUYEHNe dJIeMeHTa MacCHUBay.

3. Herxorophie A3BIKM IIPOrpaMMUPOBAHNSA PA3PeIIanT 00paIiaThCsa
K 9JIeMeHTaM 3a IIpeaejaMu MaccuBa (IIpH 9TOM IIporpamMma He

85 http://kpolyakov.spb.ru



20.04.2021
Hngpopmamura, 8 kaacc K.IO. Ilonaxos, E.A. Epemun

3aBepiinaercsa aBapuiitao). O0cyauTe JTOCTOMHCTBA M HEIOCTATKU
TAKOI'0 PeIlleHus.

4. MaccuB mu3 22 271eMeHTOB TpedyeTcs 3aHOJIHUTH CJIyYaHBIMU
yucyiaMu Ha otpe3ke [10; 30]. Bynyr sim B MaccuBe ogqmHAKOBBIE
astemenTsl? [Touemy?

3agaumn

1. SamosHuTE BCe a/IeMeHTHI MaccuBa 3HaueHHeM X, BBEIEHHBIM C
KJIAaBUATYPHI.

2. 3amoJIHUTe MAacCHUB HATYypPaJbHBIMH YMCJIaMH, HAYWHAsS CO 3HAa-
yeHHUs X, BBEIEHHOTO C KJIaBUATYPHI.

3. 3amoJsiHuTEe MacCHMB HATYPAJbHBIMH YHCJIAMH B OOpaTHOM IIO-
pAOKe, HAUMHAA CO 3HAUYeHUsa X, BBeIEHHOro ¢ KiaaBuarypsl. llo-
CJIETHUI 3JIEMEHT JOJI:KeH OBITH paBeH X, IIpedmnocjaemumit — X—1
M T.J1.

4. 3amoysiHuTe MaccuB crenedaMu uuciaa 2 (ot 21 mo 2N).

5. *3amoJHUTEe MacCUB CTEIEeHAMH YKCJIa 2, HAYUHASL C KOHUQ, TAK
YTOOBI IOCJIEOHHI oJIEMEHT MaccHhBa OBLI paBeH 1, a KaskIblil
IIPEeILIAYIINIH OBLI B 2 pa3a 00JIbIIe CJIeayIOIero.

6. *C kiaBmaTypbl BBOOUTCS Ilejioe Yucio X. 3aloJIHUTE MAaCCHUB,
COCTOAIIINU W3 HEYETHOI'0 YMCJIA dJIEMEHTOB, II€JIBIMU YHCJIAMU,
TaK YTOOBI CPEeTHUH 3JIeMEeHT MaccuBa ObLII paBeH X, cjieBa OT He-
I'0 9JIEMEHTHI CTOSJIM II0 BO3PACTAHUIO, a CIIpaBa — II0 YOBIBAHMIO.
Cocenuue ameMeHTHI OTJIMYAOTCA Ha emuHuily. Hampumep, mnpu
X = 3 maccuB U3 5 3JIeEMEHTOB 3aIrtoJiHsdgeTcss Tak: 1 2 3 2 1.

|
7. 3amoJIHUTEe MacCUB CIAyYalHBIMU drcjiaMu Ha orpeske [20; 100].

3amycTtuTe mporpaMMy HECKOJBKO pas, 0O0BSICHUTE II0JIyYeHHBIE
pe3yJIbTaTHI.
8. C kiaBmaTypsl BBOIATCA Iesble 3HadeHus X u Y (X <Y). 3amos-
HHUTE MACCUB CJOYYAHHBIMU YHCJIAMU Ha oTpe3ke [X; Y].
9. Maccus BBeEH CJIeAYIOIIIM 00Pa30M:
A=1[1, 2, 3, 4, 5]

[Ipu KaKMX 3HAUEHHIX X IIPOrpaMMa 3aBEePIIUTCSA aBaAPUITHO?
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a) print( A[x+3] )

0) for i in range(3):
Ali+x] = A[i]
B) for i in range(x-2):
A[i] = 2*(x-1i)
r) for i in range(4):
A[i+l1l] = A[i] + x
nm) for i in range(x+1,x+6):
A[i] = x*x
e) for i in range(5):
A[i+2] = x + i
10. Yemy OyayT paBHBI 3JIEMEHTHI MacCHUBa
A=1[1, 2, 3, 4, 5]
II0CJIe BRIMOJIHEeHUs Iukiaa? 3meck N = 5 — qimHa MaccuBa.
a) for i in range(N):
A[i] = A[i]l*A[i]
6) for i in range(N-1):
A[i] = A[i+1]
B) for i in range(N-1):
A[i+l1l] = A[i]
r) for i in range(N-1,0,-1):
A[i] = A[i-1]
m) for i in range (1,N) :
A[i] = A[i-1] + 1
e) for i in range(1l,N):
A[i] = A[i-1]%*2
11. *JIau pparmMeHT IIPOrpaMMEI:

j=1
for i in range(N):
if A[i] == A[]]:
j=1i

IIpu xKakoM ycCJIOBHH IIOCJI€ BBIIOJIHEHHS 9TOr0 pparMeHTa IIo-
ayuuresa j=0?j=3?7j=N-1?

12. BBeguTe ¢ KyIaBmaTyphl 3HAYEHHSA JJIEMEHTOB MAacCHUBa, yBe-
JIVUYbTEe KaMKIBIN 3JIEMEHT B 2 pasa W BBIBEIUTE IOJIYUYEeHHBIN
MAacCHB Ha dKpaH.

87 http://kpolyakov.spb.ru



20.04.2021
Hngpopmamura, 8 kaacc K.IO. Ilonaxos, E.A. Epemun

13. BeeguTe ¢ KiaBuaTyphl 3HAUEHHS 3JIEMEHTOB MAacCCHBa U yBe-
JINYbTE Ha 5 3HaYeHUs BCeX 9JIEMEeHTOB MAacCHBa, KpoMe IIepBo-
I'0 U IIOCJIETHETO.
14. B maccuBe 4éTHOE UMCIIO 2J1eMeHTOB. BBeourTe ¢ KIaBHUATYPHI
3HAYEHUS 9JIEMEHTOB MACCHUBA U BBIIIOJHUTE IBE OIEPalliu:
Q) yBeJIUYbTe Ha eIUHUILY 3HAUEeHUsI BCeX 2JIEMEHTOB B IIePBOM
II0JIOBUHE MaCCHBA;
0) yBenmubTe B 2 pas3a 3HAUEHHS BCEX 3JIEMEHTOB BO BTOPOM
II0JIOBMHE MacCHBA.
15. *BBegure ¢ KiIaBHATyphl 3HAYEHUS 2JIeMEHTOB MacCHUBa U HaM-
IUTe UX cpegHee apudpMeTHdecKoe.
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§ 22. Anroputmbl 06paboTKkn maccuBoB

Karouesslie ciioBa:
e cyMMa 3JIEMeHTOB MaccuBa ¢ MAaKCHUMAaJILHBIM 3JIEMEHT
® TIIOJICUET 9JIEMEHTOB

CyMma anemMeHTOB MaccuBa

IIpencraBbTe cebe, uTO B MacCuBe 3alllICAHBI 3apILIATHI CO-
TPYOHUKOB (PUPMEI, B TpeOyeTcs HANTH OOIIYyI0 CyMMYy, KoTopas Oy-
IeT UM BhIILIadeHa. J[J1s1 9Toro HyKHO CJI0KHUTDH BCE YMCJIa, KOTOPHIE
HaXOIATCSI B MACCHUBE.

Jlass Toro 4TOOBI HAKAIJIMBATL CYMMY, HY$KHO BBECTH IIepe-
MEHHYI0, HA30BEM e€ summa.

@ Kakroe nauanibroe 3nauenue HysdcHO 3QnUcCambv 8 nepemeHHyro
summa?

B npoepamme ecmv nepemenHvie Summa u X. 3anuwume
onepamop, ¢ NOMOULbI0 KOMOPO20 MOMCHO 000a8UmMb 3HAUEHUE X
K 3HQueHUu summa.

Jlna pelrenus 3amaum HYKHO BBIIIOJIHHUTE IIepedop 3JIeMeHTOB
MaccuBa B 1mukJye. Ha KamgoMm 1mare nmukiaa K sHaYeHWIO Summa JIo-
OaBJIsTeTCsA 3HAUYEHHEe OUYepPe HOro dJieMeHTa MacCHUBa.

Bynem cumrarh, 4TO MaccuB y:Ke 3alloJHEeH. Torma cyMMy ero
9JIEMEHTOB MOKHO HAWUTH TaK:

summa = 0
for i in range(N):
summa += A[i]
print (summa)
[Toxasmem, kax paboTaeT aTOT aJTOPUTM IJIsI MaccuBa A:

0 1 2 3 4
Alsl2]83]1]

Puc. 3.9.
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BrimostHEM TpaccupoBKY («PYUHYI0 HPOKPYTKY») IIPOTPaMMBI. 3a-
ITUIIIEM B TAOJINIIE BHIIIOJIHsSIEMbIe KOMAHIBI (OIIepaATOPhI) M M3MeHe-

HYe BCeX IIepeMeHHbBIX (caM MaccuB A IIPU 9TOM He MEeHSIeTCs):

Omnepatop I | summa
1| /summa = 0 0
21i =20 0
3| summa += A[O0] 5
411 +=1 1
5| summa += A[1l] 7
6|1 +=1 2
7| summa += A[2] 15
8li +=1 3
9| summa += A[3] 18
1011 += 1 4
11 |summa += A[4] 19

@DoHoM BBIIEJIeHBI KOMAaHIbI, KOTOPbIE BBIIOJIHAIOTCSI aBTOMA-
TAYECKHU B IIUKJIE II0 IepeMEeHHOI: B CTPOKe 2 IIepeMeHHOH | Ipu-
cBamBaeTCsd HavaJbHOEe 3HaueHHe, a B cTpokax 4, 6, 8 u 10 mocJie
ouepeqHON UTepallnu IIUKJIa 3HAUeHNe 3TOH IIepeMeHHON YBeJIMYu-
BaeTCs Ha eIUHUILY.

ITockonbKy MaccuB A He M3MEHSIeTCs, CJIOKUTL BCe eT0 dJIeMeH-
THI Y00HO C IIOMOIIIBI0 TAKOTO ITUKJIA:

summa = 0

for x in A:

summa += X

print ( summa )
3ameTruM, UTO IPU 9TOM He HYKHO XPaHHUTh pa3Mep MaccuBa B IIe-
PEMEeHHO.

B sa3pike Python ecth BeTpoeHHass PyHKIIHA sum, KOTopasi cpas3y
cUNTaeT CyMMYy JJIEMEHTOB MAacCHBa, TaK YTO 3aJavya pelraeTrcs B
OIOHY CTPOKY:

print( sum(aA) )

Jlna maccuea na Puc. 3.9 evinonHume pyuHYIO NPOKPYMKY
npocpamMMbL U onpedeniume, KaKoe 3HaueHue 6yoem 8vL8e0eHO:
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summa = 0
for x in A:
if x $ 2 == 0.
summa += X
print ( summa )

HUszmenume ycnosue ombopa 8 npoepamme u3 npeodvioyu,eeo
3a0aHus, maxk umobvt npu obpabomre maccusa na Puc. 3.9 s
nepemeHHOU SUMMa nosiywuioco 4wucsao 13.

Hanuwume ppaemenm npoepammbt, ¢ NOMOWDIO KOMOPLLX
MOHCHO HAUMU 8 NepeMeHHOU P

a) npoussederue gcex 3J1eMeHmos MAcCusa,;

6) npoussederue NOJIONHCUMEIbHbLX dJIeMEHIM08 MACCUBA.
Ilooymatime, Kaxoe 0ondcHO 6ObimMb HAUASIBHOE 3HAUEHUE
nepemMerHoOl P U KAK OHA OOJIHCHQA U3MEHIMbCA HA KAHNCOOM
waee YuKIa.

MoAac4yeéT anemeHTOB MaccuBa, yaoBJsieTBoOpAOLWNX yCIioBUIO

Bo mMuormx 3agavax HYKHO HAWTH B MAacCHUBE BCE JJIEMEHTHI,
YVJIOBJIETBOPSAIOIINE 3aJaHHOMY YCJIOBHIO, B KaK-TO HX 00padboTaTh,
HaIIpuMmep, IIOJACYNUTATh NX KOJIUIECTRO.

Jl1sa momcuéTa 2J1IeMeHTOB MCIOJIL3yeTCs IepeMeHHasI-CUETUHK,
Ha30BEéM e€ count. Ilepen HavaoM KA B CUETUYNK 3aIIMCHIBAET-
csI HOJIb (HM OHOTO HYKHOTO aJIeMeHTa He Haiineno). Eciu Ha oue-
peIHOU uTepalluu IHUKJIAa HaWJeH HOBBIU IIOAXOOANIUN JJIEMEHT,
3HaYeHUe CUYETUYNKA YBEJINYNBAETCI HA eJUHAILY.

ITogcumraemM KOJIMYECTBO 9JIEMEHTOB MAaCCHUBA C YETHBIMHU 3HA-

YEeHUAMMUN.

Sanuwume ycsiosue, Komopoe 03HAUAEM, UMO 3HAUEHUE
nepemernnol X uémnoe. IIpednooxcume 08a pasHOCUSIbHBIX 8APU-
arnma marKo2o yCa08Usl..

YcnoBue «omement A[i] — YETHBIN» MOKHO C(POPMYJIMPOBATH

WHAaYe: «0CTATOK OT JeseHusd Ali] Ha 2 paBeH HYJTIO»:
if A[i] % 2 == 0:
.. # yBenmMumTe CUYE&TUYUK
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Temmepb MOKHO HATIMCATH IIOJIHBIN ITHKJI:
count = 0
for i in range(N):
if A[i] % 2 == O0:
count += 1 # yBeIMUMTE CUYETUUK
print ( count )

Jlna maccusa na Puc. 3.9 evinonHume pyuHYio NPOKPYMKY
amoll npoepammbv. U onpedenume, Kakoe 3HaueHue Oydem
8bL8e0eHO.

Jlpyroii BapuaHT ITUKJIA TO3BOJISIET M30aBUTHCSA OT IIepeMeHHOH i

count = 0

for x in A:

if x $ 2 == 0:
count += 1

print ( count )

Kpome Toro, Mo:xHO cHadaJja IIOCTPOMTH HOBBIA MAacCCHB, BBIIE-
JIUB B HETO BCce HYy KHbIe (UETHBIE) 9JIEMEHTHI, a II0TOM IIOACUUTATH
ero JJINHY C IIOMOIIIBI0 CTAHIAPTHON (PyHKIINK len:

B=|[ x for x in A

if x $ 2 == 0 ]

print( len(B) )

MaccuB B cTpomnTCcs ¢ IIOMOIIBIO TeHepaTopa CIINCKAa, B HEr0 BKJIIO-
YalOTCsI BCe 3JIEMEHTHI X M3 MCXOJIHOro MaccuBa A, JIJIS KOTOPBIX BBI-
HOJIHAETCA YCJIOBUE YETHOCTU X % 2 ==

Teneps yciioxkHUM 3amady. B MaccuBe 3ammcaH pocT KasKIOTO
UIPoKa 0acKeTOO0JILHON KOMAaHIbI B CAHTUMeTpax. 1pedyercs HalTH
CPeIHUM POCT UTPOKOB, KoTophie BhIIe 180 cMm (mIpenrosaaraem, 4To
XO0TsI OBl OMMH TAaKOoW HMIPoK ecTh). CpemHuii pocr — 9TO cpemHee
apudMeTHIecKoe, TO eCTh «CYMMAapHBIH POCT» MHTEPEeCcyIOIIUX Hac
UTPOKOB (TexX, KoTopkie BhIie 180 ¢cM), mMomeEHHBIN HA MX KOJIHYe-
CTBO.

@) Haiioume owubky 6 npoepamme:
summa = 0
for x in A:
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if x > 180:
summa += X
print( summa/N )
K kaxomy muny owubox omrocumes ama oumubra?

Jlnsa pemreHns 3agadyum HAM HYKHO CUNUTATH M CyMMY, M KOJIH-
YeCTBO 9JIEMEHTOB MaccuBa, KoTopble Oosibine 180:
count = 0
summa = 0
for x in A:
if x > 180:
count += 1
summa += X
print ( summa/count )
OOpaTuTe BHMMAaHHE, YTO B TeJIe YCJIOBHOI'O OoIepaTopa HaXOdaTCs
IBe KOMaHIbI (YBeJIHnUeHe CUETUNKA 1 YBeJIMUYeHUe CYMMEBI).
Pemenne «B ctuie Python» mpenmosiaraer mocrpoeHmre HOBOTO
MacCuBa M3 HYKHBIX 9JIEMEHTOB MaccuBa A M HCIIOJIb30BaHIE IBYX
BCTPOEHHBIX (PYHKITHIA:
B=][ x for x in A if x > 180 ]
print( sum(B)/len(B) )

OcobeHHOCTU KONUpoBaHusa cnuckos B Python

Brr y:xe 3Haere, urto B s3bike Python maccuB xpanHuTcs Kak
CTPYKTypa MAaHHBIX TUHa «cuucok» (list). Ilpemmosmoskmm, uro B
IporpaMMe co3gaH MaccuB (COHCOK) A, HapuMep, TaK:

A =11, 2, 3]
IIpu sToMm hakTHUYeCKH B IIepeMeHHON A XpaHUTCSI CCblLIKA HA CIIH-
COK, TO €CThb aopec aToro cumcka B mamsaru. OmeparTop IpucBauBa-
HUS

B =A
KONHPYyeT B IIepeMeHHyIo B ToT ke caMmbIii aapec. Temmephb aBe 1mepe-
MeHHbIe, A u B, OyayT cchLIaThbCAa Ha OOWH M TOT ke cimcok (Puc.
3.10, a).
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0
) Al afo1=0 @ Al
> [1, 2, 3] > [0, 2, 3]
B| B |/
Puc. 3.10.

ITosTomy mpu m3MeHeHHH cOHCKA A OyaeT OJHOBPEeMEHHO H3Me-
HSTHCSA U CIIMCOK B, Benb paKTHUYECKU 9TO OOWH M TOT sKe CIIHCOK, K
KOTOPOMY MOKHO oOpaIarhcs 0 ABYM pasubiM mMmeHam. Ha Puc.
3.10, 0, morkasaHa cuUTyallds IIOCJ€e BEIIOJHEHUS oIepaTopa
A[0]=0.

Oty ocobernHocTs Python Hy:KHO yuuThIBaTHL IIpu paboTe co
cuuckaMu. Eciiu HaM Hy:KHA IMEHHO KOIIMS CIIMCKa (a He eIné oaHa
CCBLIIKA HA HEro), MOKHO MCIIOJb30BATH CpPe3, BKJIIOUAIOIINI BCe
9JIEMEHTHI:

B =A[:]

Temmeps A m B — 9T0 He3aBUCUMBIE CIIMCKY, M U3MeHeHHre OJHOIO U3
HuX He MeHseT Bropoi (Puc. 3.11).

a) 6)
Al [1, 2, 3] | A[0]=0 Al le{[0, 2, 3]

B|le—» [1, 2, 3] B| e« [1, 2, 3]

Pwuc. 3.11.

BMmecto cpesa Mo:KHO OBLIIO BBEI3BATH (PYHKIIHMIO COPY M3 MOIY-
JIsT copy:

import copy

A=[1, 2, 3]

B = copy.copy (A)

OTo Tak HaspIBaeMas «IIOBEPXHOCTHAS» KOIMS — OHA He co3/a-
€T IOJIHYI0 KOIIMIO, €CJIA CIIMCOK COJEPsKUT KaKHe-TO HU3MeHseMbIe
00BEKTHI, HAIIpHUMEP, OPYyrHe CIuCKU. J[JIsg IIOJHOr0 KOIMPOBAHUS
HCIIOJIb3yeTcs PYHKINA deepcopy U3 TOTO K€ MOJIYJIS:

import copy

A= 1[1, 2, 3]

B = copy.deepcopy (3A)
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NMonck makcumanbHOro afieMeHTa B MaccuBe

IIpencraBbTe cede, UTO BEI 110 odepemu 3axoquTre B N KoMHAT, B
KA I0M 13 KOTOPBIX JIeKUT apOy3. Bec apOy30oB Taxoil, 4TO BEI MO-
’KeTe YHEeCTH TOJIBKO oquH apOy3. BosBpararsess B Ty KOMHATY, Toe
BBI yike IT00BIBaJIH, HeIb3sa. Kax BeIOpaTh caMblil 00JIBIION apoy3?

HNrak, BBl BOILIKM B IIepBy0 KoMHATy. llo-BuammMomy, HY:KHO
3a0paTh JieskalIuil B Heil apOy3. JleiicTBUTEILHO, BOAPYT OH CAMBIMI
OoJibIION? A BepHYTBHCS CIoa BHI yike He cMmoskeTe. C 9THM IepBBIM
apOy3oM uIETe BO BTOPYI KOMHATY M CpaBHUBaeTe, KAKOM apOya3
OoJIbIlIE — TOT, KOTOPBIM Yy Bac B PyKax KN HOBBIA. Ecam HOBBIH
OosibIlle, OepéTe ero, a CTaphlil OCTaBJIsIeTe BO BTOPOM KoMHAaTe. Te-
IIephb B JIFOOOM cJIyyae y Bac B PyKax OKa3bIBAETCS CAMBIN OOJILIITOM
apOy3 M3 IepBBIX ABYX KOMHAT. JleficTBys Tak e M B OCTAJbHBIX
KOMHATaX, Bbl TAPAHTHPOBAHHO BhIOEpEeTe CaMBIi OO0JIBLIIION apOy3
13 BCeX.

Ha sToit nmee ocHoOBaH M IIOMCK MAKCHMAJILHOIO dJIeMEHTA B
MaccuBe. JlIsg XpaHeHHs MAKCHMMAJILHOIO JJIeMeHTa BBIIEJINUM B
IIAMATH IIeJIOUYNCIeHHYI0 mepemedHyio M. Bynem B mukse mpocmar-
PHBATH BCe dJIEMEHTHI MaccuBa oguH 3a ApyruMm. Eciam odepemmoi
9JIEMEHT MAacCuBa O00JIbINE, YeM MAKCHUMAJIbHBIA M3 IIPEIbIIYIIIX
(HaxomdAIIuiicsa B IIepeMeHHoit M), 3aImoMHNM HOBOe 3HAYeHHe MaK-

CHMAaJILHOTO dJieMeHTa B M.

@ Ilycmv mpebyemca malmu MAKCUMQJIbHOE U3 3HAUYEHU
annemenmos maccusa A, komopwoili umeem pasmep IN. Ueeo ne
xeamaem 8 3mom hpaamerme nPocpamMme:

for i in range(N):
if A[i] > M:
M = A[i]
print( M )
Ocraercsa pemuTh, KAKOBO JOJIKHO OBITH HayaJIbHOE 3HAUYeHUe
M.

@) IIpeononoscum, umo 8 mauane nepemennoti M movr 6ydem

npuceausaniv sHa1erHue 0.
M=20
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Bcezoa niu smo 6yoem npasusibro?

Bo-mmepsrix, MoKHO 3amucaTh B mepeMeHHy0 M 3HaudeHue, 3a-
BEeIOMO MeHbIllee, YeM 3HadeHue JII000OT0 M3 3JIEMEHTOB MacCHBA.
Hamnpumep, eciin B MaccuBe 3anucaHbl HATYPAJIbHBIE YHCJIa, MOMKHO
3anucatb B M HOJIb.

Ecnu ke comep:kmmoe mMaccuBa HEM3BECTHO, MOMKHO cpasdy 3a-
rnmucath B M 3uauenune A[Q] (cpa3y B3ATH HmepBEIi ap0Oy3), a IIUKJI IIe-
pebopa HaYaTh CO BTOPOIO IO CUETY aaeMenTa, A[1]:

M = A[O0]
for i in range(1l,N):
if A[i] > M:
M = A[i]
print( M )

By@em JIUL 8 amoll 3adaue OwWUOKOU UUKJL, HAYUHAOUWLLUL
nepebop c snemernma A[0]:

for i in range(N):

Y4 Buxenmuii pewust Hanucams hepeévili onepamop 6 npeo-
bLloyuLem ghpaemerme mak:
M = A[N-1]
3arxonuume npoepammy Burkenmuas.

Kupunn pewun nanucams nepaviii onepamop 8 npeovloyulem
ppaemernme makx:
M = A[N%2]
3axonuume npoepammy Kupunna.

Boiiee akkypaTHO CMOTPHUTCS BAPUAHT C IPYTUM THUIIOM ITUKJIA
for:

M = A[O0]

for x in A:

if x >M: M= x

print( M )

Temeprs HaWOéM HMHIEKC MaKCHMAaJILHOTO ajeMeHTa. Kasasoch
OBI, HEOOXOOMMO BBECTH eIlle OOHY IIepeMeHHYyIo NMax IJis XpaHeHus
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Homepa. CHauasa B He€ Hy:kHO 3amucaTh 0 (cuuTaeM HepBBIH dJIe-
MEHT MaKCHUMAaJbHBIM) K 3aTeM, KOIrJa HAIJIX HOBBIM MaKCHUMAaJIb-
HBIA 9JIEMEHT, 3allOMHUHATh ero 3HaueHue B HepeMmeHHoiur M, a uH-
IeKc — B mepeMeHHOI nMax:
M = A[0]
nMax = 0
for i in range(1l,N):
if A[i] > M:
M = A[i]
nMax = 1
print( "A[{}]={}".format( nMax, M ) )
Opmmaxo aTo He caMblIil JIydInnii BapuaHT. B aToii mporpamMmme MOMKHO
000MTHCEH 0€3 OJHOM U3 IIepeMeHHbBIX.

Moowcno iu, 3HAA 3HAUEHUEe MAKCUMAJIbHO20 JdJleMeHma
maccusa M, cpasy (6ez nepebopa!) naiimu eco nomep? Ecau oa,
mo Kakx?

Mootcro niu, 3HAA HOMED MAKCUMAJILHO20 dJIeMEHMa MACCU8A
nMax, cpasy (be3 nepebopal) Haiimu eco snauenue? Ecnu oa, mo
Kak?

ITo mHOekcy ajeMeHTa | MOMKHO BCerJa OIpeNeINTh 3HAYeHIe
aroro agemeHTta: oHo paBHO A[i]. IlosToMy mocTaToYHO XPaHUTH
TOJIBKO HHIEKC MAaKCHMaJIbHOTO ajieMeHTa NMax, a ero 3HaueHHe
3ameHuTh Ha A[nMax]:

nMax = 0

for i in range(1,N):

if A[i] > A[nMax]:
nMax = 1

print( "A[{}]={}".format( nMax, A[nMax] ) )

Jlnsa momcka MakcHMyMa MOSKHO MCIIOJIB30BATH M BCTPOEHHLBIE
yuxnum Python: cumavana HaliTm MakCcUMaJbHBIA 3JIEMEHT, a IIO-
TOM €TI0 MHJIEeKC C IIOMOIILI0 (PYHKIINK index:

M = max(A)

nMax = A.index (M)

print( "A[{}]={}".format( nMax, M ) )
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B sTtoMm cny4uae dpakTHUecKM MPUAETCS BHIIOJIHUTH IBA ITPOXO-
ma 1o MaccuBy. OmHAKO TaKoM BapuaHT paboTaeT OBICTpee, UeM
«PYKOITMCHBIID ITMKJI C OOHHM IIPOXOJIOM, IIOTOMY YTO BCTPOEHHEIE
byHKIIMI Hanucaubl Ha A3bike C ¥ MOIKJIIOUAIOTCS B BHJIE TOTOBOIO
MAIIIMHHOTO KOJA, a He BBIIIOJHSIOTCSI OTHOCHUTEJILHO MeIJIeHHBIM
nHTepuperaTopoM Python.

Bouee ciio:xHas 3agavya — HAWTH MaKCHMAaJIbHOE 3HAUYEHIe He
13 BCEX 2JIEMEHTOB MACCHBA, 4 TOJLKO M3 TeX, KOTOPhIE YIOBJIETBO-
PSIOT HEKOTOPOMY yCJIO0BHIO. Ec/IM BepHYTHCSA K IPUMEPY C IMOHUCKOM
apOy3a: B HEKOTOPBIX KOMHATAX JIeKaT He apOy3bl, a IBIHH, HO
HY*KHO HAWTH MMEHHO CAMBIN O0JIBIITON ap0y3. OTO 3HAYMUT, YTO MBI
BBIOMpAaeM HOBBIN 9JIEMEHT, €CJIM OH a) IIOAXOAUT HaM II0 YCJIOBIIO
oTOopa u 0) OoJIbIlle, YeM MaKCHUMAaJIbHBIN, HANIEHHBIN 10 9TOrO.

PaccmoTpuM KOHKpeTHYIO 3amadvy: HAUTU MaKCHUMAaJbHBINA M3
OTPHUIIATEILHBIX 9JIEMEHTOB MaccuBa (IIPeIrojiaraercs, 4To TaKue
9JIEMEHTHI B MAaCCHBE €CTh).

3anuwume 8 mempadu ycaosue, npu KOmopom 00HO8/I1emcs
3HAUEHUe MAKCUMAIbHO20 SHAYCHUS 8 hepemerHol M.

Camoe ciI0:KHOE — OIIpeIesInTh, KAKUM JOJIKHO OBITH HAYaJIb-
HOoe 3HaueHue M.

@) IIpeononosicum, wumo Mo cHavana sanucanu 6 nepemennyio M
3HQueHUue Kako2o-aubo anemenma wmaccusa. Koeda makoli
npuém moocem 0ams He8epHbLL pe3yabmam?

Buinonnume pyunymo npokpymrky cieoyouieti npoepammbl:
M = A[O0]
for i in range(1l,N):
if A[i] < 0 and A[i] > M:

M = A[i]
print( M )
015 08YyX MQACCUBO8:
A 9 1 92 3 4 9 0 1 2 3 4
Al b5 |28 ]| 3 |-1 A|-5|-2| 8] 3 |-1
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Yoanoce niu maiimu markcumanvHbLIL OMPUUAMESbHBIL dJle-
MeHM 8 nepsom cyuae? 80 8mopom?

Nrak, ecim caMbIii HepBBI asieMeHT maccuBa, A[0], mososx-
TeJbHBIN (HaM He mOOX0OUT!), OH OKa3bIBAeTCs 0O0JIbIIE BCEX II0IXO-
IANINX 9JIEMEHTOB, 1 IIPOrpaMMa BEIBOJUT €ro Kak (HeBepHBIi) pe-
3ynpTaT. EcTh nBa crrocoba UCIIpaBUThH IIPOTPaAMMY

Bo-mmepBBIX, MOKHO cHadaJjia HAWTH IIEPBHIH OTPUIIATEIbHBIN
9JIEMEHT, 3aIHncaTh ero B ImepeMeHHYI M, a moTroM IepeOupaTh B
ITUKJIE BCE OCTABIIIHUEC.

Bropoit BapuaHT 1mpoiiie — MBI OygeM 3aMeHATH 3HaueHue M B
TOM cJIy4ae, ecJii ouepemHoii aiemeHT A[i] — oTpmIlaTesIbHBIH, a
3HauyeHne M — HeOoTpHUIIATeJbHOE, TO €CTh MBIl HAIILJIM CAMBIM IIep-

BRI momxondarnui asiemeHnT. Hampumep, Tak:
M = A[0]
for i in range(1l,N):
if A[i] < O:
if M >= 0 or A[i] > M:
M = A[i]
print( M )

@ IIpu rarux smauenusx Alil u M ycrosus M >0 u Afi] > M so
8JI0HCEHHOM  YCJI08HOM ONEPamope MO2YMm  6bLNOJIHUIMbCS
00HO08PeMeHHO?

Bvioenume ece cayuau, npu komopwvix 8 3moili npozpamme
O6ydem uamenamoucs 3HaueHue M.

Umo sbteedem npocpamma, ecyil 8 MAccuge Hem Ompulameio-
Hbolx ostemenmos? Kax usmenums OKOHUQHUE NPO2PAMMDL,
ymobbr 8 amom  cayuae ObL1o  8blBeOeHO  CcoObuLeHUue
«OmpuuamenvHbLx 3J1eMeHMmo8 Hem»?
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Q MpakTuuyeckana pabora N222. Anroputmbl 06paboTkn maccmsos
] v
a MpakTnyeckasa pabora Ne23. Cymma 3Ha4YeHUA 9N1€eMeHTOB MaccuBa
a --
MpakTuueckana pabora N224. MoacuéTt anemeHTOB MacCcuBa
@ MpakTtuyeckana pabora N225. MoMCK MakCUMaIbHOTO 31IeMeHTa

BbiBoabl:

e Jlna BHIYMCIIEHUS CYMMBI 3JIEMEHTOB MAacCCHUBA HCIOJIb3yeTCS
BCIIOMOTaTeJIbHASA IIepeMeHHasi, B KOTOPOM HaKaIlJIMBAeTCSd CyM-
Ma. HauyanpHoe 3HaueHme aTol IlepeMeHHOW paBHO HyJ0. Jlis
T00aBJIEHUSA K CyMMe O4YepeTHOro ajieMeHTa MaccuBa A[i] Mcmosrs-
3yIOT oIlepaTop BuOa

summa += A[i]

e I[Ipu BRUMCIIEHNN HIPOU3BEIEHHUS HAYAJIbHOE 3HAYEHHEe BCIIOMO-
raTeJIbHOU IIepeMeHHOM JOJIKHO OBITH paBHO 1.

e Jli1a momcuéra KoJIHMUYeCTBA 3JIEMEHTOB, YOOBJIETBOPSIIONINX YCJIO-
BUIO, WCIIOJIb3YIOT IepeMeHHYy-cuéTunk. HauvanpHoe 3HadeHUe
CUETUYMKA JOJIKHO OBITH paBHO Hyao. [Ipm oOHapy:keHum ode-
PEIHOTO IIOAXOAINEr0 dJeMeHTa 3HAaUeHHe CUETYMKA YBeJINJU-
BaeTcsd Ha 1:

count += 1

o [lpm momcke MaKcHMMAaJILHOIO 3HAYEHHUS B MAaCCHUBE HCIIOJIB3YIOT
BCIIOMOT'aTeJbHYIO IIepeMeHHYI0, B KOTOPOM XpPaHUTCA MaKCHU-
MaJIbHOE M3 BCeX yike IMPOCMOTPEeHHBIX 3HaveHuit. CHavaia B oTy
HepeMeHHYIO 3alINChIBAIOT 3HAYEeHNe ITEePBOro aJileMeHTa MacCUBa,
a 3aTeM IIPOCMAaTPUBAIOT BCe 3JIEMEHTHhI, HAUUHAasa CO BTOPOTO.
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MHTennekT-kapTta

. cymma ;ummg =0 Ny -
snmementog LOT i in range (N):
summa += A[i]

SEOT [ o | sownt = ¢
saeMenTo | £or i in range (N):

MaCCHBOB if A[i] < 0:

count += 1

e B Dfilo: ﬁ[gi range (1,N) :
MAaKCHUMyMa i€ A[L] > M. PN
M= A[i]

Bonpocbl u 3apgaHus

1. Kax MO3HO IIpOBEpPUTH, UTO YKCJIO JEJIUTCS OJHOBPEMEHHO Ha 7
u Ha 5? Ilpenmosxure nBa ciocoba.

2. O0bsacHUTE, TTOUEeMy IIPH IIOMCKE MAaKCHMAJILHOTO JJIeMEeHTa H
ero HoMepa He HYKHO 3aIIOMMHATH CaMO 3HAUYEHHEe MaKCHUMAaJIb-
HOTI'0 9JIEMEHTA.

3agaumn

1. Hamumure mporpaMmy, KoTopas 3aloJIHSIET MACCUB CJAyUYaANHBI-
MU IIeJIBIMH YHCJIAMU Ha oTpe3Ke [—2; 2] u cuuraeT cyMMy II0JIO-
SKUTEJIbHBIX 3JIEMEHTOB MAacCHUBA.

2. Hanoumwure mporpamMmy, KoTopasi 3aloJIHIET MACCHUB CIYYAMHBI-
MU IeJIBIMH YucJIiaMu Ha orpe3ke [2; 10] m cumTaer OTIeJIBHO
KOJITYECTBO 3JIEMEHTOB C YETHBIMHU 1 HEUETHBIMU 3HAYEHUSIMHU.

3. Hammuimure mporpaMmy, KoTopas 3allOJIHSET MaCCUB CJIyYaliHBbI-
MU IteabiMu yucyiaMmu Ha orpedke [1000; 2000] u cuurTaer KoJu-
YeCTBO JJIEMEHTOB, B IECATUYHON 3aIIUCH KOTOPBIX BTOpPas C
KOHIIA Idpa (I1CII0 JeCATKOB) — YETHAI.

4. Hammmmure mporpamMmy, KoTopasi 3amoJiHseT MaccuB u3 20 ajte-
MEHTOB CJIyYalHBIMHU IIeJIBIMHK 4ducjiaMu Ha oTpeske [50; 150] u
HaAXOOUT B HEM MHUHHUMAJIbHBIM M MAaKCHUMAaJIbHBINM 3JIEMEHTHI U
UX HOMepa.

5. Hamtummure mporpamMmy, KoTopas ITOJydaeT ¢ KJIaBHATYpPhI 3HA-
YeHUsI 3JIEMEHTOB MACCHBA U BBIBOJUT KOJIMYECTBO 3JIEMEHTOB,
MMEINX MaKCIMaJIbHOe 3HaYeHHE.
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6. Hamummure mporpammy, xoropast 3amoJiHseT MaccuB u3 20 ajte-
MEHTOB CJIyYaMHBIMH IIeJBIMU umcjaaMu Ha oTpeske [100; 200] u
HaxOOUT B HEM IIapy COCEITHUX dJIEMEHTOB, CyMMa KOTOPBIX MH-
HUMAaJIbHA.

7. Hattummure mporpamMmy, KoTopasi 3amoJiHseT MaccuB m3 20 ajte-
MEHTOB CJIYYaMHBIMHU IIeJIBIMU ducjaaMu Ha oTpe3ke [—100; 100]
1 HAaXOIHUT B KasKJI0M IIOJIOBMHE MacCHUBa IIapy COCETHUX dJIeMeH-
TOB, CyMMa KOTOPBIX MaKCHUMAaJIbHA.

8. Hammuimure mporpammy, xoTropasi 3amoJiHseT MaccuB u3 10 aJte-
MEHTOB CJIyYaMHBIMHU IIeJIBIMU YHCJIAMH Ha oTpe3ke [—5; 5] u Ha-
XOJIUT CYMMY HEHYJIEBBLIX 2JIEMEHTOB MAacCCHBA.

9. Hammmimmure mporpammy, KoTopasi 3amoJiHseT MaccuB u3 10 ajte-
MEHTOB CJIYYalHBIMHU I1eJIBIMU YHCJIaMU Ha oTpe3ke [—2; 2] u Ha-
XOIUT IIPOU3BeIeHNe HEeHYJIEBEIX 3JIEMEHTOB MaCCHUBA.

10. Hammummure mporpammy, KoTtopasi 3amoyHsaeT maccuB ua 20 ae-
MEHTOB CJIYYaMHBIMHU IIeJIbIMU ducaaMu Ha orpedke [100; 1000]
1 HaXOOHUT OTAEJbHO CyMMY 3JIEMEHTOB B IIEPBOI M BO BTOPOU
ITIOJIOBUHAX MacCHUBA.

11. SamosHuTEe MacCUB CIyYalHBIMU II€JBIMHI YHCJIaMI Ha OTPe3Ke
[-2; 2] 1 momcumTaliTe KOJHUYECTBO IIOJIOKHUTEIBHBIX 2JIEMEHTOB
MacCHBA.

12. 3amosHITEe MAacCUB CIYYAMHBIMU II€JBIMU YHCJIAaMU Ha OTPe3Ke
[-10;10] u momcumTaiiTe CyMMY YETHBIX IOJIOMKUTEJILHBIX dJIe-
MEHTOB MaCCHBA.

13. 3amoHITEe MACCUB CIAYIYAMHBIMU II€JBIMU YHCJIAaMU Ha OTPe3Ke
[20;100] u mmogcumuTaiiTe OTAEIHHO KOJIMYECTBO UETHBIX U HEUET-
HBIX 3JIEMEHTOB.

14. B maccuBe 4uéTHOE UYMCJIO 3JIEMEHTOB. 3AIIOJIHUTE MAaCCHUB CJIY-
YaWHBIMH ITeJIBIMU yrcaaMu Ha orpedke [10; 100] u mmogcumuraiite
KOJIMYECTBO YETHBIX U HEUYETHBIX 3JIEMEHTOB OTIEeJIbHO B II€PBOU
1 BO BTOPOM ITOJIOBHAX MAaccHuBa.
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15. 3amosrHUTEe MaccuB CIyYalHBIMU II€JBIMH YHCJIaMH Ha OTpe3Ke
[1;100] 1 momcumnTaiiTe KOJUIECTBO dJIEMEHTOB MAacCUBa, KOTOPHIE
IeJIATCSI Ha 3 M He JeJaTcsd Ha D.

16. Hamtummure mporpammy, kKoTtopasi 3amoyHsaeT MmaccuB ua 20 ae-
MEHTOB CJIyYalHBIMH IIeJIBIMHK 4ducIiaMu Ha oTpeske [50; 150] u
HaAXOIUT B HEM MHUHHUMAJIbHBIU M3 YETHBIX 3JIEMEHTOB U €ro HO-
Mep.

17. Hammuimure mporpamMmy, KoTopasi 3amoyHsaeT Mmaccus u3 20 ae-
MEHTOB CJIYYaMHBIMHU IIeJIBLIMU ducjaaMu Ha oTpe3ke [—100; 100]
1 HAXOIUT B HEM MaKCHMaJIbHOe 3HadYeHNe, NeCITUYHAs 3aIINCh
KOTOPOTO OKaHYMBaeTcs Ha 3, m ero HoMmep. Kcam Taxoro ae-
MeHTa HeT, HysKHO BbIBECTH OTBeT "HeT'.

18. Hammuimure mporpamMmy, kKoTtopasi 3amoyHsaeT MmaccuB u3 20 ae-
MEHTOB CJIYYAHHBIMU TPEX3HAYHBIMHU ITEJIBIMU YHCJIAMU W HaXO-
IUT B HEM 3JIEMEHT, Y KOTOPOT0 HauOOJIbIIIAsI CyMMa IIHuQP, U ero
HOMED.

19. BamosHuTe MaccuB CIAyYalHBIMU II€JIBIMH YHCJIaMH Ha OTPe3Ke
[1; 100] 1 momcumTaiiTe OTOEJIHLHO cpeqHee 3HAUEHIEe BCeX dJie-
MEHTOB, KOTOphle MeHbIIIe 50, 1 cpeaHee 3HAUEHUE BCeX dJIeMeH-
TOB, KOTOpPBIe 00JibIlTe mau paBHEI 50.

20. 3ammoIHUTE MAaCCHUB CIIyYaWHBIMH IT€JIBIMH YHCJIAMH Ha OTPEe3Ke
[0; 4] 1 BrIBeguTe Ha oKpaH HOMepa BCeX 2JIEMEHTOB, PaBHBIX
3HavYeHu0 X (OHO BBOJIUTCS C KJIABUATYPHI).

21. *3amosHnTe MacCHB C KJIABHATYPHI TPEX3HAYHBIMH IIEJIBIMU
YHCJIAMHU IIOJICYNUTANTE CyMMYy BCEX 9JIEMEHTOB MacCHUBa, B JECH-
TUYHOM 3aIINCU KOTOPBIX BCe IIU(QPHI OJUHAKOBEIE.

22. *3amosHUTe MaCCUB CIAYUYAMHBIMY IIEJIBIMH YKUCJIAMA HA OTPe3-
ke [1; 1000] u moacuuTaiiTe KOJIMYECTBO dJIEMEHTOB MacCHUBa, y
KOTOPHIX IIOCJIETHYE ABe ITUQPPHI OTNHAKOBBIE.

23. *3amoaHnTe MacCUB CAYYaNHBIMU II€JIBIMI YKUCJIAMHU Ha OTPe3-
Ke [1; 1000] u moacuuTariTe CyMMYy 9JIEMEHTOB MacCHUBa, Y KOTO-
PBIX YHCJIO JeCcATKOB (BTopas 1udpa cirpasa) 00JIbIlIe, YeM YKCJI0
equHUIL (MIaginasa mudpa).
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24. *Beegure ¢ KJIaBUATYPHI 3HAYEHUS 9JIEMEHTOB MacCHBA U HAali-
INUTe OBa MUHHMAJIbLHBIX dJIEMEHTA M UX MHOeKChl. Kcau B mac-
CHBe eCTh HEeCKOJIbKO PABHBIX MUHHUMAJIbHBIX 9JIEMEHTOB, HYKHO
HAWTH IIepBbIe JBa M3 HUX.

25. *B maccuBe 4€THOE UICJIO 2JIEMEHTOB. 3aIIOJITHUTE MAaCCUB CJIY-
YaWHBIMH II€JIBIMH YMCJIaMU U IIepecTaBbTe COCEIHNE dJIEMEeHTHI,
IIOMeHsAB 1-# aJieMeHT co 2-M, 3-M — ¢ 4-M U T.].
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