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'nasa 3. [IlporpamMmupoBaHue (361K Python)

YcnoBHble 0003Ha4YeHusA

— 3aJaHHKe BBIIIOJTHAETCA Ha KOMIIBIOTEepe
— 3aJaHHKe BBIIIOJITHAETCA B TeTpalu
@ — 3aJlaHHue BBIIIOJIHAETCA YCTHO

MartepuaJ, KOTOPBIE M3ydaeTcs TOJBKO Ha YIJIyOJIEHHOM YPOBHE,
BBIJIeJIEH 3HAKaMU

§ 17. BBegeHue

KaogyeBnbie ciaoBa:

e IIporpaMMHUpPOBaAHUE e cucTeMa IpPorpaMMHPOBAHUSI
® IIPOTPAMMUCT ® TPAHCJATOP

e IIporpaMmma ® KOMIIHJISITOPD

¢ KOMMEHTapUH ® UHTepIIpeTaTop

e oIrepaTop ® OTJIATUUK

e BBIBOJ HA OKpaH

B xypce mudopmaturm 7 Kiacca BB yiKe IIO3HAKOMHJIHCH C
IIOHATHEM aJITOPUTMA W COCTABJISAIMN IIPOTPAMMEI JJISI KCIIOJHUTE-
seit Pooor u Pucosatensb. B aToM roay MBI IpOJOIKHAM 3aHUMATHCSI
IIPOrpaMMHUPOBAHNIEM, UCHOJIL3yd s3bIK Python 3. OTor sa3BIK Ceii-
Jac IpUMeHsIeTCss BO MHOTHX 00JIaCTsIX, B TOM YHCJIe IJIs pas3pador-
KH Be0-caliTOB M pellleHns 3a1a4 UCKYCCTBEHHOI0 HHTEeJLJIEKTA.

Anroputmsl

Cuauajia BCIIOMHHMM OCHOBHBIE CBEIEeHMs M3 Kypca 7 KJjacca,
KOTOpPBIe HaM IIOHAI00sTC.

AnropurM — 3TO TOYHOE OMNMCAHME IIOPAIKA JEMCTBUM IS
HEKOTOporo wucmoaHuTensd. McmoaHuTeseM Ha3BIBAIOT YeJIOBEKA,
SKUBOTHOE WJIM MAIIIMHY, CIIOCOOHBIX IIOHMMATDh M BBHIIIOJHATH HEKO-
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Topble KoMaHIbl. DopMaIbHBIN HCIIOJIHUTEJIb JII00YI0 KOMaHIy BCe-
I'/Ia BBIIIOJIHAET OQUHAKOBO, HEe 00IyMbBIBas €€.

JI1000# aIropuTM MOKHO COCTABUTH C IIOMOIILIO TPEX 0a30BBIX
KOHCTPYKIIMH: cjiemoBaHusA (IIOCJIeq0BAaTEIbHOTO BBIIIOJHEHUSI KO-
MAaHI), BeTBJIEHUH (BBIOOPA OJHOIO M3 IBYX BAPUAHTOB HEHCTBUI) U
ITUKJIOB (IIOBTOPEHUS OMUHAKOBBIX JEeHCTBUI).

AJITOPUTMBI MOYKHO 3aIIHMChIBATH HA €CTEeCTBEHHOM (Halpumep,
PYCCKOM) s3bIKe, B BHAE OJIOK-CXeM MJIM Ha A3bIKe IIPOrpaMMHpPOBAa-
HHUsS. 3aIINCh aJITOPUTMA Ha S3bIKEe IPOrpaMMUPOBAHUS HA3BIBAETCS
MIPOrpaMMOM.

MporpammupoBaHue 1 NporpamMmMuUcCThbI

IIporpammMmupoBanmne — 3TO CO3TaHME IPOrpaMM OJIsd KOMIIbBIOTe-
poB. Jltomei, KoTophble 3TUM 3aHMMAIOTCs, HA3LIBAIOT IIPOTPaMMH-
cTaMu.

IIporpamMmmucT JOIMKEH YMETh:

® QHANU3UPOBAMDb TIOCTABJIEHHYIO 3aJa4y: OIIPeIesIsiTh BXOJHBIE
JTaHHBIe W pPe3yJIbTaThl, YCTAHABJIHUBATL CBSI3b MEKIY HIIMMU,
BBILIEJISATH OTAIBI PEIeHNs 3aJaYm 1 T.1I.;

e pas3pabaThIBATh AJITOPUTM PEIIeHUsT;

e MHcaTh TEKCTHI IIPOTPaMM HaA PAaA3JIMYHBIX SI3BIKAX IIPOrPaAMMU-
POBaHMUI;

e OTJIAKUBATH U TECTUPOBATH IIPOTPAMMEI;

¢ TOTOBUTH OIIMCAHUA IPOrpPaMM M MHCTPYKIIMH JJIs II0JIH30BaTe-
J1el (IOKYMeHTAIINIo);

e J10pabaTHIBATL M COIIPOBOMKIATHL IIPOrPAMMEI IIOCJIE COAaYy 3a-
Ka3uuKy.

B mebosbimx pupMax Bce 9T 3aJaYUM YACTO pelraeT OguH Je-
JIOBEK. B KpyIHBIX KOMOAHHAX €CTh pasieseHue TPyda: aHaJIHu30M
3a7auyy 3aHMMAIOTCS CUCTE€MHBbIE€ aHAJIMTHKM, Pa3pad0OTKON aJiro-
pUTMa — AJrOPUTMHUCTHI (CIICI[MAJINCTEI B IPEeIMEeTHOM 00JacTH,
MaTeMATHKN), HAIIMCAHUEM M OTJIAJKOM IIPOrpaMM — KOXHUPOBIIH-
KH, TeCTUPOBAHHEM — TE€CTUPOBIIHUKHN, 4 COCTABJIEHHEM JOKYMEH-
TAIlUU — TEXHUYECKHE MUCATEJIN.
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Y xamkmoro mporpaMMHCTA €CThb CBOSI CRELUAIU3AUUS — O00-
JIACTh, B KOTOPOM OH paboTaer:

¢ CHCTEMHBIM IPOrPaAaMMIMCT pa3padaThbiBaeT OIepaIlMOHHEBIE
CHCTEMBI, ApaiBephbl YCTPOMCTB, YTUJINTHI, 9Ta paboTa Tpedyer
CaMBIX TJIYOOKMX 3HAHHUI M CIOCOOHOCTEIH K caMo0OOpa30BaHUIO,
OHAa BBICOKO IIE€HHUTCS W OIJIAYHNBAETCS;

e MNPHUKJIAJAHOM MPOrPAMMMCT CO3JAET IPUKJIATHEIE IIPOTPaAM-
MBI, C KOTOPBIMK Pa0O0TAIOT II0JH30BATEJIH, B TOM YMKCJIE IIPO-
IPaMMBbI JJISS MOOMJILHBIX YCTPOMCTB;

e BEO-IPOrpaMMMCTBI 3AHMMAIOTCSI IIPOrPaMMUPOBAHHEM BeO-
CaAmnTOB;

e IMPOrpaMMHCTHI 0a3 MAHHBIX Pa3padaThIBAIOT IIPOrPAMMEI,
KOTOpPBIE YIIPABJISAIOT 0a3aMu JaHHBIX.

MepBas nporpamma

JlaBaiiTe IMOCMOTpPHM, YTO IIPEACTABJISAET COOOM IIycTas IIPO-
rpaMMa Ha a3bike Python. 9To Tarkas mporpamma, xoTropas He Co-
IePRUT HUKAKHUX KOMAHJ, HO YIOBJIETBOPSET BCEeM TPeOOBAHUSIM
SI3bIKA IIporpaMMupoBanusa. KoMIIbioTep MOKET BBIIIOJHHUTEL €€, HO
IeJaTh OHA, pa3yMeeTcs, HMJYero He OyIer.

Python — oguH u3 Tex sI3BIKOB IIPOrPAMMUPOBAHUS, B KOTOPHIX
IycTasi IIporpaMMa — JeHMCTBUTEJILHO IIyCTasl, OHA He COMeP:KUT HU
OJHOM cTpouku. MBI MOKeM co3daTh IIyCTOH (paiijl ¢ pacIiiupeHnueM
.PY, 4 3aTeM BBIIIOJIHUTH €T0 C IOMOIIBIO UHmMmepnpemamopa — Tak
HAa3bIBAETCS IIporpamMma, KOoTopas OyaeT BBIIIOJHSTHL HAIIy IIPO-
rpaMmy Ha s3bike Python.

NuTepnperaTop — 9TO IIporpaMMa, KOTOpPas BBIIIOJIHAET IIPO-
rpaMMy Ha SI3BIKe IIPOTpaMMUpPOBAHUS, 00padaThIBasI €€ IIOCTPOYHO.

ITorrpobOyem m00aBUTH B IPOTPaMMy TAKYIO CTPOUKY:
# nycrast nporpamMMa

CumBou # 00o3HAYaET HAYAIO KOMMEHTAPHUSI — MOSCHUTEJILHO-
I'0 TEKCTa, KOTOPBIH He 00padaThIBaeTCss TPAHCIITOPOM.

KoMmMmeHnTapum — 9T0 MOSICHEHUS JIs YeJOBEeKAa BHYTPU TEKCTa
IPOrpPaMMBbl.
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KomMmenTapum cay:xar Ajss TOro, yroObl aBTOpy (M IAPYTrUM
IporpaMMucTaM) OBLIO Jerde pasooparbcss B mporpamme. Ilpu 3a-
IIyCKe TaKOM IIporpaMMbl TaK:ke HHYEro He mIpomcxomuT. B mpo-
rpaMMax Ha Python, B KOTOpBIX MCIIOIB3yIOTCSA pyccKHe OYKBEI, Ya-
CTO J00aBJIAIOT CIIEIINAJILHBINA KOMMEHTAPUI:

# -*- coding: utf-8 -*-
KOTOPBIIA TOBOPHUT O TOM, YTO OyJeT MCIOJIL30BATHLCA KOOHUPOBKA
UTF-8.

Jl1s1 Toro 4TOORI IIporpaMmMa BBIIOJIHSJIA YTO-TO II0JIe3HOe, OHA
JOJIKHA COMepskaTh, KpoMe KOMMEHTapHueB, KOMAaHObl S3bIKa IIPO-
rpaMMHPOBAHNA, KOTOPHIEe HA3BIBAIOTCSI onepamopamiu (0T aHIJI.
operate — paboTaTh).

BbiBoA TekcTa

JlaBaiiTe HayYnM mporpaMMmy JieJIaTh YTO-TO II0JIE3HOe, HAIIPH-
Mep, BBEIBOOUTH TEeKCT Ha aKkpaH. IlycTh oHa IIpm 3amycKe IIpUBET-
CTBYeT Bac:

IpuseT!

Bot kak BeITJISOUT Takas OporpamMma:

print( "llpueer!" )

YT00BI BEIBECTH YTO-TO HA 9KPAaH, HMCIIOJIb3yeTCsI BCTPOCHHAT (DYHK-
uus (komanga) print. B KaBeEUKax 3alnChIBAETCS TEKCT IJIS BHIBO-
Ia — CUMBOJIbHAS CMPOKQ, TO €CTh II0CJIeI0OBATEIFHOCTh CIMBOJIOB.
B maugame crpokwm (ciieBa OT KOMaHIHI print) He JOJIZKHO OBITH IPO-
0eJs10B — TaKOBO TpeboBaHud sI3bIKa Python.

BMecTo KaBBIUEK MOKHO HMCIOJIB30BATH AIOCTPOMHBI («OIMHOY-
HbIe KaBBIUKI):

print( 'llpuBeT!' )

OTo moJIe3Ho, HAIIPpHMED, TOrIa, KOrma HeOOXO0IMMO BEIBECTH CTPOKY
C KaBBIYKAMM:

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

3a oguH pas3 MOKHO BHEIBOIUTH HECKOJIBKO CHMBOJIBHBIX CTPOK:
OHM TIEPEUUC/IAIOTCSI Yepe3 3aliaTyld BHYTPH KPYIJIBIX CKOOOK.

Hampumep, mo xomanme
print( "lpueer,", "Bacs!" )
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Ha 9KPaH BLEIBOIUTCS (ppasa

puBeT, Bacs!

IIpoben mexay cTpokaMu (aJ1eMeHTaMH CIIMICKA BBIBOJIA) BCTAB-
JIIeTCsI aBTOMATHYECKH, €CJIM OH He HYyKeH, IIPH BBI30Be (PYHKIINHN
print Hy:KHO H00ABUTH €INé OOWMH apryMeHT ¢ mMeHeM sep (0T

aHrJI. Separalor — pasgesInTelIb), paBHBIN IIycToM cTporxe "". Ko-
MaHIa
prlnt( "2H, n+n, ||2n, n=n, n4n, Sep="" )

BEIBEJIET BCE CMBOJILI 0€3 IIP0o0esIoB:

2+2=4

Terepsb momrpoOyeM BEIBECTH BTOPOE IPUBETCTBHE:

print( "llpumBeT, Bacs!" )

print( "lpueBer, Iersa!" )
Takast mporpamMmma BBIBEJIET KAKIYI0 Ppa3y B OTIEJILHOM CTPOKe:

puBeT, Bacs!

Npuser, Iers!
OTo 3HAYMUT, YTO HOCJE BBIBOJA BCEX MAHHBIX (PYHKIINSA print BbI-
HOJHAET IIepexo]] Ha HOBYIO CTPOKY, TaK YTO CJIEAYIOIIUU BBI3OB
print OymeT BBIBOJUTH JIJAHHBIE B HOBOM CTPOKE.

Ecnu Hy:kHO, YTOOBI HECKOJIBKO BBI30BOB (PYHKIIMM print BBI-
BOJTUJIM WH(QOPMAIIUIO B OJHOI CTPOKE, MOYKHO OTMEHUTH IIepPexo[]
HAa HOBYIO CTPOKY, YKa3aB apryMeHT ¢ uMeHeM end (I10-aHTJIUHACKA —

KOHeII), PABHBII IIyCTOI CTPOKe "":
print( "1", end="" )
print( "23", end="" )
print( " 456" )

Taxasa mporpamMma BeiBemeT 123456.

CuctemMbl NnporpaMmmMmpoBaHus

Jlnsa pa3paboTKM HOBBIX IIPOTPAMM HCIIOJB3YIOT MHCTPYMEH-
TaJIbHBIE CPEICTBA HUJIM CUCTEMBI IIPOrPaAMMUPOBAHMUSI.

Cucrema nporpaMMHPOBAHUSA — 3TO IIPOTPAMMHEBIE CPEICTBA JIJIs
CO3TaHNSI HOBBIX IIPOTrPaMM.
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B cocraB cumcremMbl IIporpaMMHUpPOBAHUS 005I3aTEJILHO BXOIAT
TPAHCJIATOP M OTJIQIUUK.

Tpaucaarop — 9To IporpaMmMa, KoTopas IepeBOIUT TEKCThI IPYTUX
IporpaMM B MAIIMHHBIE KOOI (KOMAaHIBI IIPOIIEccopa).

TpaucaaTOpsI OBIBAIOT ABYX TUIIOB:
® KOMRNUJIAMOPHL, KOTOPBIE IIEPEeBOLAT B MAIlMHHBIE KOIBI CPa3y
BCIO IPOT'PAMMY M CTPOSAT HCIIOJHSIEMBIN aiia (B ommeparnoHHOMN
cucreMe Windows oH uMeeT paciliupeHne .exe);
e uUHMepnpemamopst, KOTOPHIE BBEIINOJHAIT IIPOrpaMMy IIO dYa-
cTAM: 00paboTaB ouepenHON (pparMeHT IPOrpaMMBbI, MHTepIpe-
TATOP CPa3y UCIOJIHSIET ero.

Orinamgumuk — mmporpaMma JJIst IIOKMCKA OIITHMOOK B pa3padaTbIBaeMBbIX
IIporpaMmax.

OTa UK IO3BOJISIET:

e BLINOJHSATH IIPOTPAMMY B IIOIIATOBOM peskuMe (II0 OJHOM CTPOdU-
Ke);

e IIPOCMATPHUBATH 3GHAUEHUS IePEMEHHBIX B IIAMSITH;

e YCTAHABJIWBATH MOUKU OCMAHO8Q, TO €CTh OTMeYaTh MecCTa B
IIporpaMMe, B KOTOPBIX BBIIIOJIHEHME IIPOTPAMMBI BPEMEHHO
IIPHOCTAHABJINBAETCT,

YacTo pegakTop TeKCTa IporpaMM, TPAHCIATOP U OTJIATINK
00BbeIUHSIOTCS BMECTE, IIOJIYIAeTCS Cpeda NPo2PAMMUPOBAHUS.
Jlna ss3eika Python paspaboranbl cpeabl HporpaMMUIPOBAHUS

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

U IpyTHe.

Hebompimme mporpamMmbl, MCIIOJIL3YIOIIHE TEKCTOBBIA BBOJI U
BEIBOJ, MOYKHO OTJIAMKMBATH B OHJIAMH-CpeIaxXx Ha CIeIIHAJIbHBIX
caritax B IHTEepHeTE, HAIIpIMep

e www.onlinegdb.com
e pythonfiddle.com

e ideone.com
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e codepad.org

Taxwue caliThl MO3BOJISIOT COXPAHATH HIPOTrpaMMbI B 00JJaYHOM Xpa-

HUJININE 1 1€JIMTHCA CChIJIKAMM Ha HMX CO CBOMMHM 3HAKOMBIMH.

BbiBOoAbI:

IIporpammupoBaHme — 9TO CO3OAHHE IIPOTPAMM JIJIS KOMIIBIOTE-
poB. JIfomei, KOTOphbIe 9TUM 3aHHUMAIOTCS, HAa3bIBAIOT IIPOTrPAMMU-
CTaMM.

KoMmMeHTapmm — 9TO HOsSACHEHUS IJIS YeJI0BEeKAa BHYTPHU TEKCTa
OpOoTpaMMBbl.

OmepaTop — 9T0 KOMAaHIA A3BIKA IIPOTPAMMUPOBAHUS.

Cucrema mmporpaMMHPOBAHUS — 9TO IIPOTPAMMHBIE CPeNCcTBa OJIs
CO3TaHUS HOBBIX IIPOTPaMM.

TpaHcaaTOp — 9TO IIPOrpaMMa, KOTopasi IIePpeBOAUT B MAIITUHHBIE
KOIbI (KOMaHObI IIPOIleccopa) TEKCTHI IIPOrpaMM, HAaIIMCAHHBIX Ha
sI3bIKE BBICOKOTO YPOBHI.

Ornagunk — mmporpamMma OJis IIOMCKa OIMMOOK B pa3padaThiBae-
MBIX ITpOTpaMMax.

Cpena mporpaMMupoBaHHSA OOBIYHO BKJIIOYAET PeJaKTOp TeKCTa
OporpaMM, TPAHCJIATOP U OTJIATIUK.

MHTennekT-kapTta

CHUCTEMHBIEe
IIPUKJIATHBIE
BEeO-ITPOrPaMMUCTHI

] IIPOTPAMMHUCTEI 043 JTAHHBIX

cucreMa
| AATOATM:1 | TIPOTPAMMIEPOANHe [ mporpanimpoaH

~~~~~~~ r
S
oIepaTopsl PENAKRTOD
IIporpaMma TPaHCIIATOP
KOMMEHTADHNHN

OTJIaJYHK

‘ IPOTPaMMUCTBI ‘

Puec. 3.1.

@ MpakTuueckasa pabora N26. BbiBog Ha 3KpaH
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Bonpocbl u 3apgaHus

1.

Kaxk Bor nymaere, mouemy ceifuac oueHb PEIKO 3AIIMCBIBAIOT AJI-
TOPUTMEL B BUIE OJIOK-CXeM?

KaxkymMmy kadecrBaMy, mo BallleMy MHEHHUIO, JIOJIKEH 00J1a71aTh
nporpammuct? O0cyauTe 3TOT BOIPOC B KJIacce.

Bauem muiryT KoMMeHTapum B mnporpammax? Ilomymaiire, xax
KOMMEHTHPOBAHNE MOKHO MCIIOJIL30BATEH IIPU IIOMCKE OIIHNOOK B
IIporpaMMe.

BcemmomuanTe, uTro Takoe ciyskeOHBIE (KJIIOUEBBLIE) CJIOBA SI3BIKA
IIPOrPAMMUPOBAHMUS.

Tembl cooOLEeHUN:

a) «IIpoceccun B chepe mHGpOPMAIIMOHHBIX TEXHOJIOTHID
0) «Kakue OBIBAIOT A3BIKM IIPOrPAMMUPOBAHUIS

MUHTepecHble canTbl:

ideone.com — onaliH-cpena s IPorpaMMUPOBAHHUS HaA pas-
HBIX S3BIKAX.

www.onlinegdb.com - omnaiin-cpega g OporpaMMHpOBa-
HUs Ha Pas3HBIX I3bIKAX.

codepad.org — onnaiiH-cpesa OJid IIPOrPaMMHPOBAHUSA Ha paas-
HBIX S3BIKAX.

www.tutorialspoint.com/codingground.htm - o#nnais-
cpena OJis IPOrPpaMMHUPOBAHMS HA PA3HBIX A3BIKAX.
pythonfiddle.com - omnaiin-cpema a1 IIporpaMMHPOBAHIS
Ha sa3bIiKe Python.
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§ 18. JluHenHble Nnporpammsbl

KaogyeBnbie ciaoBa:

e JIMHEeWHas IIporpaMmma e apudMeTHUUYECKOe BhIpAKeHIe
e IIepeMeHHas e IIPUOPHUTET OIepaIluii

® MIEHTHU(PUKATOP e (JopMaTHBII BHIBOL

e BBOJIa YHCeJI e ciIydyaliHbIE UMCJIa

e oIlepaTop IIPHCBAUBAHUA e TIICEeBJIOCJIyJYalHBIE YMCJIa

® CIIMCOK BBIBOJA

B sTtom maparpade MBI HayuymMcs IIHCATh IIPOCTHIE IIPOrpaM-
MBI, KOTOPBIE€ BBIIOJIHSIOT BhIYKCIeHUsa. KoMaHae B Iporpamme Oy-
IyT BBIIOJIHATHCS II0CJIeIOBATEJIBHO, ogHA 3a apyroit. Kak BeI 3Hae-
Te, TAKHe aJITOPUTMEI (M IPOrpaMMbl) Ha3hIBAIOTCS JIUHeULHbIMU.

Cymma yucen
I[aBaﬁTe HAay4YHMM KOMIIBIOTEP CRKJIAABIBATH ABa IEJIbIX YHCJIA.

Mo:xHO, HaIpHUMep, CJI0KHUTDL YHCJIa TaK:
print( 12345 + 67890 )

Ho HemocraTok aT0i# IIporpaMMbI COCTOUT B TOM, UTO OHA CKJIAIHIBA-
eT TOJIbKO JBa 3apaHee M3BECTHBIX 4YMcja. Keim HYKHO CIIOMKUTD
Ipyrye Yncia, IPUAETCs MEeHSITh IIPOrpaMMy.

YTo0BI IIpOrpaMMa MOIJIA BBIIOJIHATE PACYETHI IIPU PA3JIMYHBIX
MCXOIHBIX JTAHHBIX, MX BBOJAT C KJIAaBUATYPHI, U3 (paiijia, ¢ KaKoro-
TO YCTPOMCTBA WUJIK Yepe3 KOMIILIOTEPHYIO CETh.

Hamnwumem porpammy, KoTopast

1) sampammBaer y 110Jb30BaTEJIs ABA IIeJIBIX YHCIIA;

2) ckIaIBIBAET UX U COXPAHSET Pe3yJabTaT B IAMSITH;

3) BLIBOIUT pe3yJIbTaT Ha dKpaH.

Onpedeniume 6x00Hble OaHMHbLe U pe3yabmam pabombvt 3mo2o
asieopumma.

Bamnuinem mmporpamMmy, KOTopas IIOKa OyJdeT COCTOSATH W3 OJHMX

KOMMEHTapHeEB:
# BBeCcTM OBa uMcia
# HaANTM MX CyMMYy
# BRBecTM peBynbTaT
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=] Ilonpobyiime 3anycmumb amy npoepammy. dmo nosyuusiocn?

Iouemy?

KoMmiibioTep He MOKeT BHIIOJHHUTDL 9Ty IIPOrPaMMYy, IIOTOMY YTO
KOMAH] «BBECTH [BA YHCJIa» U ef II0JJ00HBIX, KOTOpPhIe 3aIIMCAHBI B
KOMMEHTApPHAX, HeT B ero cucreMe KOMAaHI. bymem mocTemeHHO
pacin@poBLEIBATE KOMMEHTAPUH — 3aIIMChIBATH BMECTO HHX OoIepa-
TOPHI A3biKa Python.

Ncxoguble ganHble (YHCIa), KOTOPBIE BBEOET YEJIOBEK, HYKHO
COXPAHUThb B IMaMATH KOMIIboTepa. (s aToro MCIoIb3yioT nepe-
MeHHbLe.

NMepeMeHHble

JIr06asa mporpamma padboraeT ¢ JAHHBIMU — BBOIUT UX, oOpabda-
THIBAeT, BEIBOJUT HA dKPaH miau B paiiyi. K qauueiM B maMaTu HyX-
HO KakK-TO oOpamratbcs. llepBble mporpaMMHCTBEI 00palllainCh K
SdelikaM IIaMsITH 4Yepe3 mx azpeca. Hampmmep, «B3ATH YHMCIO U3
sSTYeMKu ¢ agpecoM 123, yBeJIUYUTh €ero Ha 1 u 3amucaTh B SSUEHKY C
aapecom 234.». Ho aTo oueHb Heymo0HO, Ipeskae BCEro, IOTOMY, UTO
HY:KHO TOYHO 3HATh, II0 KAKNM aJpecaM pas3MeIlleHbl Hy:KHbIe JTaH-
HEIE.

CoBpemeHHBIE IPOrpaMMbI MOTYT 3arpysKaThCs B pas3HbIe 00-
JacTu maMATH, U y3HATh aJpeca JaHHBIX Yallle BCero HeBO3MOMKHO.
ITosTomMy mpuayMaJsu Ipyrou ciiocod — JaTh JAaHHBIM MMeHa. YYacT-
K1 IaMSATH, K KOTOPBIM MOYKHO 00paIaThcsa 10 MMeHaM, Ha3bIBaIoT-
csI nepemMeHHblMU.

IlepemenHasa — oTo BeJIuYMHA, KOTOpas MMeeT UMs, TUII 1 3HaUe-
Hue. JHAUYeHHEe IIepeMeHHON MOMKeT M3MEeHATHCSI BO BpeMsI BBIIIOJI-
HEHUS IPOrpaMMBbI.

Taxum 00pasoM, B mepeMeHHBIX MOKHO XPAaHUTh JAaHHBIE BO BpeMs
paboTHI IIPOrpaMMBbl M MCIOJIL30BATH MX IIPU BLIUYMCJICHUAX, KOITA
OHU II0HAI00ATCH.

NmMmsa mepeMeHHOII HA3BIBAIOT uderHmugpuramopom (0T cJIoBa
UIeHTUPUIIIPOBATL — OTJIMYATHh OOUH 00BEKT OT JPYTOT0).

NnenTudukarop — 910 UM IIepeMeHHOM.
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Nmena mepemennnix B Python moryr BraoodyaTh JIaTHHCKHE
OykBBI (CTpOUYHBIE M 3arJiaBHBLIE OYKBBI PA3AUUQOMCA), ITHQPHI 1
3HaK MmoguyepkuBaHUs « ». VMMsa He MoKeT HAUMHATHCA C ITHUQPHI,
MHAaYe TPAHCIATOPY OyIeT CJIOMKHO OIIpedesIUTh, I'le HAYNHAETCS
MMs, a T/Ie — YHUCJIO.

HKemnarenpHOo MaBaTh IEePEeMEHHBIM «TOBOPSIIE» MMEHA, YTOOBI
MOKHO OBLIO Cpa3y MHOHATH, 3aUeM HYKHA Ta WM WHAsS IIepeMeH-
Has. Hampumep, mepeMenHass ¢ mMeHeM name, CKOpee BCero, CJIy-
SKUT IJIsI XpaHeHUs KaKoro-TO MMEeHH, a 0 HasHAYeHUH IIepeMeHHON
abc moramaThcs OUeHb CJIOMKHO.

Onpedenume, Kaxue u3 caedyrnu,ux udeHmu@uramopos 00-
nycmumbt, @ KaKue — Hem.

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

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

B orimume ot MHoOrmx s3bIk0oB IIporpamMvupoBanus (Ilackaisb,
C, Java) nmepemennbie B s3bike Python He Hy:XHO 00BaBIATH. lla-
MSATH [JI IIePeMeHHOM BBIIeJIIeTCsI aBTOMATHYeCKH TOTIa, Koraa e
IIPHCBANBAETCS HOBOE 3HAUYEHHE.

[IpucBouM mepeMeHHOM 3HAYEHIE 5:

a=>5

3Hak «=» o0003HAYaeT CIeIHAJIbHYI0 KOMAHIy — OIIepaTop
IMPUCBAUBAHUSA, C €r0 IIOMOIILI0 ITPHMCBAMBAIOT HOBOE 3HAYEHUE
nmepemenHoii. OH BBIIIOJHSETCS TaK. BBIUMCIIAETCS BhIpaKeHUe
cIIpaBa OT CHMBOJIA «=», a 3aTeM Pe3yJbTaT 3alNCLIBAETCS B IIepe-
MEHHYI0, IMs KOTOPOI yKa3aHo CJIeBa.

OmepaTop IpHUCBaMBAHUA TaKiKe II03BOJISET M3MEHHUTH 3HAUe-

HUE [IepeMeHOU:
name = "IllnmaTon"

name = "CoxkpaT"

[lepemenHass MokeT XpaHUTH TOJBKO OJTHO 3HaueHwe. llpwm 3a-
IIMCU B HEE€ HOBOI'O 3HAUEHUH «CTApoOe» CTUpPAETCd, U ero y:Ke HUKAK
He BOCCTAHOBHUTHL. B s3pike Python mpum mamenenmm 3HaveHusd Iie-
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PEeMEeHHOM BBIJIEJISIeTCS HoBas 00/1aCTh IaMITHU U CBA3LIBAETCS C TEM
ske umenem (Puc. 3.2).

name [InaTon

CoxkparT

Puc. 3.2.

Temeps Ta 001aCTh TaMATH, B KOTOPOM OBLIIO 3aIIMCAHO CTapoe
spauenue («IlzaTom»), y:xe HemocTymHA, IIOTOMY YTO C HeH He CBS-
3aHO HHM OJHO MMs. JTa IIaMATbh OydeT OocCBOOOKIeHa cOOpuULUKOM
Mycopa — CHeIllMaJIbHOU IIPOorpaMMoOu, KOoTopas yIIpaBJdeT IIaMsd-
ThI0. IlooaToMy B a3kiKe Python HeBo3MOMKHO M3MEHUTDH IIPOCTYIO IIe-
PEMEHHYIO «Ha MeCTe», HallpuMep, HeJIb3sd M3MeHHUTh OJWH CHMBOJI
BHYTPH CHMBOJILHOM CTPOKM (HO MOYKHO CO3JAaTh HOBYIO, M3MEHEH-
HYIO CTPOKY).

3ameruM, YTO B OOJIBIIMHCTBE SI3BIKOB IIPOTPAMMMPOBAHISI
(Ilackann, C++, Java) pabora c mepeMeHHLIMH OpPraHU30BaHAa HMHA-
ye: IepeMeHHbIe 3apaHee OOBSIBJIAITCA M UM CPa3y BBIIEJIAeTCS
MecTto B mamsaru. llocie o0bsABIeHMs Bcsa paboTa ¢ IIepeMeHHOH
IIPOMCXOOUT B OJHOM 1 TOM »Ke 00JIaCTH IaMSITH.

B sasmike Python kammas mepemeHHas MMeeT CBOI THUII. 1HII
HY3KeH JIJIS TOT0, YTOOBI OIIPEJIeINTD,

e KaKMe 3HAUYEHHUSI MOKeT IPUHUMATh IepeMeHHad;
® KaKHe OIlepalliy MOYKHO BBIIIOJIHATD C 3TOU IIepeMeHHOMT;
® KaK XPaHUTh €€ 3HaYeHUs B IaMSITH.
OnpenmenuTs THII HePEeMEHHOM MOKHO C IIOMOIIBI0 BCTPOEHHOM

dbyHRIIIT type:

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

print( type(cost) )

dist = 45.678

print( type(dist) )
3amycTuB aTy IporpaMMy, MBI YBHUIHIM:

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

<class 'float'>
OT10 o3Hauaer, uTo mepeMeHHbIe lang, cost u dist oTHOCATCA CO-
OTBETCTBEHHO K THUIIAM (KJaccaMm)

str — cuMBoOJIbHASA CTPOKa (0T aHIJI. String),

int — 1esoe yucso (0T a”dri. integer),

float — BemecrBenHoe uncso (ot auri. float).

Bovisacnume, umo o3nauaem auenulickue caioea string, integer,
float.

Tpauciaarop Python cam ompenenser Tum mepeMeHHOM IIO TO-
My 3Ha4YeHUI0, KOTOpoe el ITprCcBanBaeTCs.

PaboTta c nepeMeHHbIMU

J171s1 BEIBOA 3HAUEHUS IIepeMeHHO Ha 9KpPaH MUCIIOJIb3YIOT TOT
’Ke ollepaTop print, KOTOPHIM paHbBINe ITPUMEHSJIU JJIS BBIBOJA
TeKCTa:

print( a )

Komanma BeIBoma (BcTpoeHHass (pyHKIMA print) cHadaa
aBTOMATHYECKN IIpeoOpa3yeT dYHCJIOBOE 3HAYEHHWEe B IIEIOYKY
CUMBOJIOB (IImpp), a 3aTeM BBIBOJUT 3TH CHMBOJIBI TaK Ke, Kak
OOBIYHBIN TEKCT.

Umo nossumcsa Ha IKPAHE NOCTIe 8bLNOJIHeHUS NPO2PAMMDbL:
c =5
print( c )
print( "c" )
Yem omauuaromes 08a onepamopa 8bt800a 8 3moil npoepamme?

Ymo ebteedem Ha IKPAH NPOPAMMMA
a=1
print( a )
a=2>5
print( a )

Omneparop
i=1i+1
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3aMeHseT 3HadeHHe i Ha [ +1, TO eCcTh yBeJIMUMBaeT 3HAUEHHUE IIe-
peMeHHOU [ Ha 1.

@) Ymo nonyuwumca, ecnu paccmompems 3anucv =i+ 1, Kak
PAaBEHCMB0 — YyPABHEHUe OMHOCUMETIbHO NepeMeHHOT i¢

@) Yemy b6yoem pasro 3nauerue nepemerHol i NOCTE 6bINOJIHEHUS
onepamopa i =i+ 1, eciu 0o 3moeo oHo 6vLo pasro 177

Brnauane nepemennvie umenu snauwenus a = 4 u b = 7.Yemy
O0Yy0ym paeHbL 3HAUEHUS IMUX NePeMeHHbLX NOCJe 8blNOJIHEHUS

npocpammmbl
a=a+1
b=Db+ 1
a=a+b
b=Db+ a
a=a+1

B aswike Python Mo:kHO HCIIOIB30BAaTh COKPAIIEHHYIO 3aIINCh
apudMeTHUYeCKUX ollepalliii: HalIpuMep, a +=b o3HadaeT To ke ca-
Moe, UTO M a=a+b, a a-=b — T0 ke camoe, uTo 1 a=a - b. Oco-
OEHHO YacTO MCHOJIb3yeTCs yBeJIMUeHHe IIepeMeHHON Ha eIuHUILY,
KOoTopas 3alluchbIBaeTcs, HaIIpuMep, Tak: i += 1.

ITosb3oBaTesnm mporpaMMbl He HOJIKHBI IIOHHMATh €€ UCX00-
HbLll K00, TO €CTh 3aIINCh AJITOPHUTMA C IIOMOIIBI0 OIIePaATOPOB A3BIKA
mporpamMmupoBanusa. Jlas Toro 4ToOBI IOJB30BATEIH CMOT KaK-TO
OOMEHATh HCXOOHBbIEe TaHHBIe, He HN3MeHsdIsd OporpaMmy, HIporpam-
MUCT MOYKeT IPeIyCMOTPETh 8800 OQHHbLX C K1A8UamMypoi!.

J1a BBoma HaHHBIX C KJIAaBHATYPHI MCIIOJIL3yeTCS BCTPOEHHAS
dbyHEIIMA input. BBegéMm nBa ymciaa u 3amuIleM UX B IIepeMeHHEIE
numl 1 num2:

numl = input()

num2 = input()
3ameTrM, 4TO YMcJia HYKHO BBOJUTH II0 OJHOMY B CTPOUKE, HAMKU-
Masd KaaBuiry Enter mocie Kaskagoro BBeIEHHOTO 3HAUEHHII.

1 MosxHO Tak:ke BBOOUTH JaHHBIE M3 (pailjia MM HPUHUMATE Yepe3 KOMIIbIOTEPHYIO
ceThb, HO IIOKA MBI He 0yIeM 00CY:KIaTh 9THU JOBOJILHO CJIOMKHBIE CIIOCOOHL.

14 http://kpolyakov.spb.ru




18.02.2024
Hngpopmamura, 8 knacc K.IO. [lonakos, E.A. Epemun

Temeps BBIUKUCIMM CYMMY MU 3allHIlleM e€ B IIepeMeHHYIO
summa:

summa = numl + num2
BriBenmem pe3yabTaT Ha 9KpaH:

print( summa )

Bot mosiHas mporpamMma CI0MKeHNI JBYX UHCeJI:

numl = input ()

num2 = input()

summa = numl + num2

print( summa )

3amycTuB oTy mporpaMmy, MBI YBHUIUM HEOKHUIAHHBIN pe3yJib-
TaT: eCJIN BBECTH, HAIIpuUMep, yncja 12 u 13, To MBI HOJIYyYHUM He 25,
a 1213.

Jlesto B ToM, 4TO (pyHKIIMSA input He 3HaeT 3apaHee, 3HAUYEHUE
KaKoro THUIIA HY:KHO BBecTU. IloaToMy oHa cumTaeT BCE, YTO BBEIEHO,
CUMBOJIbHOLL CMPOKOLU, TO €CThb IIeIIOUYKOM cuMBOJIOB. Omeparmsa
CJIOYKEHMUS JJIsI CHMBOJIBHBIX CTPOK CYIIIECTBYeT, HO paboTaeT MHAUe,
yeM JJIsS YKCeJI: BTopas CTPOKa JOIIMCHIBAETCS B KOHeIl ImepBoi. Ta-
KM 00pas3oM, IIpobdjieMa B TOM, UTO IIpOrpaMMa BOCIIPHUHHMAET BBe-
IéHHbIe HaMH1 JaHHBbIe He KaK YMCJIa, a KaK IeII0YKH CUMBOJIOB.

Yr1o0B paboTaTh MMEHHO C YHCJIAMH, HE0OXOOHMMO SBHO CKa-
3aTh, YTO BBEJEHHBIE CTPOKH HY KHO IIpeoOpasoBaTh B YHCJA. ITO
nmesaeT BerpoeHHasa pyuknud int. [lonydaerca takaa mporpamMa:

numl = int( input() )

num2 = int( input() )

summa = numl + num2

print( summa )

OOpaTuTe BHUMAaHME, YTO B Havajie KasKI0H CTPOKH IPOTPaMMEbI He
JIOJI"KHO OBITH IIPO0EJIOB.

HenmocraTok aT0# mporpaMMbl — ILJIOXOH AHAJIOT C II0JIH30BaTe-
JIeM:

e IIPH BBOJE MAHHBIX IIporpaMMa IIPOCTO KIET BBOJA, HO UYTO
MMEHHO HYXHO BBOJIUTH — He SICHO;

e B KOHIIe pabOTHI IIporpaMMa BBIBOAMUT KaKOe-TO YMCJIO, UTO OHO
Oo3HavaeT — He sICHO.
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Xoresochk ObI, YTOOBI JHAJIOT HIPOrPAMMEL C II0JIH30BATEJIEM BBITJISA-
IeJI TakK:

BeBeguTe mBa umMcna:

2

3

2+4+3=5

@ C nomowpio kaxo2o onepamopa MONCHO 6bL8eCU NOOCKAZKY
0215 8800a — ghpasy «Bsedume osa uucsna:n?

IIporpammy Mo:KHO Jierko mopabortath. JlobaBuM B caMom

HayaJie IpurJallieHre K BBOAY
print( "BeemumTe nBa uUeJssx umcnaa:' )

1 0pOPMUM BBIBOJI, 3aMEHUB IIOCJIETHIO CTPOUKY:
print( numl, "+", num2, "=", summa, sep="" )

31mech Bce BBIBOOMMbIE JaHHBIE 00beIUHEHEI B OJUH CNUCOK 8bl8004,
9JIEMEeHThI B KOTOPOM pa3aaeseHbl 3anareiMu. O0paTuTe BHUMAaHUE,
YTO MMEHa IIepeMeHHBIX 3aIHCcaHbl 0e3 KaBBhIUEK, a BCe CHMBOJIBI,
KOTOpPBIe HYKHO BBIBECTH, — B KaBbIUKax (Mu B amocTpodax). Eciau
B CIIHCKe BBIBOJA YKa3aHO WMs IIepeMeHHOM numl 0e3 KaBBIUEK,
IporpamMMa BBIBEIEeT He CHMBOJIBI «numl», a 3HaYeHHe, KOTOpoe
XpaHUTCSI B IIepeMeHHoMu numl.

Teneps npu BBOAe unces 12 u 13 mporpamMmma BEIBEIET
12+13=25

Ymo swigedem sma npoepamma npu numl = 4, num2 = 5 u
summa = 9?

print( "numl", "+num2", =, summa )

Hcenpasvme owubku 6 onepamope 8618000
print( "summa", "-num2", =, numl )

max umobwv. npu numl = 4, num2 = 5 u summa = 9 npoepamma
gotgenia 9 — 5 =4.

OTMmeryM, 4TO B 3TOHM 3aJave MOMKHO OBLJIO O0OMTHCHL M 0e3 Iie-
PEeMeHHOII summa, IIOTOMY UYTO BBIIIOJHATH BBIUYHCJICHUS MOMKHO
IPSAMO IIPH BEIBOJIE:

print( numl, "+", num2, "=", numl+num2, sep="" )
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HNureprperaTop BBIUHCINAT 3HAUEHHE BBIpaKeHMsI numl+num?2 u
mmepenact ero QyHrIuu print aa BeBoma. OgHaKo ecam 9TO 3HA-
YyeHHe IOHAJO0HUTCA II03iKe, JIydllle BHIYHCJINTH eT0o OOHH pa3 U Co-
XPaAHUTh B OTIEJIbHOM IIepeMeHHOM, a IIOTOM Be3[e MCIO0JIb30BATh
3HAQUYeHMe 3TOM IIepeMeHHOMN.

BBoAa AaHHLIX B O4HOW CTPOKe

B mporpamme, koTopas mokasaHa BBIIIe, MBI BBOJMJIN YKCJIA II0
OOHOMY: cHadaJjia 3HaueHue IlepeMeHHOM numl, 3arem, IIocje
HaskaTusd Ha Kiaasuiny Enter, sHauenme mepemenHosl num2. MHo-
raa Hy*KHO BBOOUTH HECKOJIBKO 3HAYEHUU B OJTHOM CTPOKE.

Paccmorpum ciayuaii, Korma HY:KHO BBECTU JBa IIEJBIX UKCJIA B
OJHOI CTPOKe M 3allrcaTh UX B IIepeMeHHBbIe huml u num2. B atom
cJay4dae IIporpamMma JoJI:KHA

® BBECTH CUMBOJIBHYIO CTPOKY, COIEPIKAIIYIO 3AIIMCH JBYX YHCEJI;
e BBIJEJIUTH YACTH, Pa3aeIeHHbIe IIPo0eIaMu;
e KaKIyIO 4YacTh IPeodpas3oBaTh B IEJI0€ UHCJIO.

M&I ysxe 3HaeM, KaK PellInuTh IepByIo 3a1a4y:

s = input()

Beenéunasa crpoka 3ammchiBaeTcsd B ImepeMeHHYIO S. [lpumeHaTh K
Hell cpa3y (PyHKIIHIO int HeJIb3s, IIOTOMY YTO OHA COOEPyKUT He O]I-
HO, a JIBa YHCJA.

YT00BI BBIIEJIUTH JIBE YACTH, HIPUMEHUM (QPYHKIUIO split (oT
aHry. split — paciienutb) M, Ipeaoaarasi, YrTo dTHUX YacTeill BCero
JIBe, 3alIHIIEeM UX B IIepeMeHHbIe huml u num?Z:

numl, num2 = s.split()
31mech MCIIOIB3yeTCsT TAK HA3LIBAEMOE MHONCeCMBEHH0Ee NPUCEAUBA-
HUue — B OOHOM OIlepaTope IPUCBAMBAHUA 3a0aI0TCA 3HAUYEHHUI JIBYX
IIepeMeHHBIX.

Mo:xHO 000HTHCH 1 0€3 IIepeMeHHOH S:

numl, num2 = input() .split()

Temeps HYKHO IIPUMEHHTH (QYHKIMIO int K IIepeMeHHBIM

numl 1 num2 — Ipeodpa3oBaTh CTPOKH B IIeJIbIe UHCJIA:
numl = int (numl)
num2 = int (num2)
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Bce aTtu omreparimm MOKHO 3aMEeHUTH OJTHOM CTPOYKOM:

numl, num2 = map( int, input().split() )
3mech BBI3BIBAETCSI (PYHKIMSI map, KOTOpas IIPUMEHSeT OPYIYIo
dyHEKIIMIO (B HameM ciaydae — int) K KaKJOU YacTH, HOJIYYeHHOH
IIocJie pa30reHns BBeJEHHON CTPOKH Ha YaCTH.

OO0paTtuTe BHEMaHHIE, YTO KOJIMYECTBO HUMEH IIepeMeHHEIX cJIeBa
OT ollepaTopa IIPUCBAWBAHUA JTOJXKHO TOYHO COOTBETCTBOBATH KOJIU-
YeCTBY BBEINEHHBIX YHCEeJI. €CJIM MX OymeT OoJIbIlle MJIM MeHbIIIe,
IIporpaMma 3aBEePIIUTCA C OIITHOKOM.

ApudmeTnyeckme BbipaxeHUs

Apucpmernueckre BHIPpAMKEHHNSI OOBIYHO 3AIIHMCHLIBAIOTCS B OJIEHY
crpouky. OHE MOTyT comep:kaTh KOHCTAHTHI (IIOCTOSHHBIE 3HAUe-
HUs), WMeHa IIepeMeHHBIX, 3HAKH apu@PMeTHUYEeCKHUX OIIepaIliii,
KPYIJble CKOOKHM (IJI M3MeHeHHus Iopsaaka meiicteuii). Hampumep,
IIpHCBANBAaHIE

c+b—1.

a < d

B IIporpaMMe 3aIUIIeTCs KaK

a= (c+b-1)/2*d
Omneparnusa yMHO:KeHHI 0003HAUAETCSI 3HAKOM «*», a olepaius JIe-
JIEHUSA — 3HAKOM «/».

Kaxkoe e neiicrBue OyHeT BBIIOJIHATHLCS IIEPBBIM, KaKoe —
BTOPBIM ¥ T.I.? OTO ompenesisseTcs npuopumemonm (CTapIIHHCTBOM)
omeparuii. OHM BBIIIOJHSIIOTCS B CIEAYIOIIEM IIOPSIKe:

e cCcHauvaJia — JeHCTBUS B CKOOKAX;

e YMHOMKEHME U JieJIeHHe, cJieBa HaIlIpaso;

e CJIOKEHIE U BEIUMTAHME, CJIeBa HAIIPaBo.
Taxum oOpa3oM, yMHOKeHNe U JeJIeHre MMeOT OQUHAKOBBIN IIPHO-
pureT, 0oJiee BLICOKUM, YeM CJIOYKeHNEe M BEIUYNTAHUE.

Onpeodennume nopaook oOeticmeull Komnviomepa nNpPu BblUUC-

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

3anuuwiume npucseausarnue Ha a3vike Python:
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b-5
c+8

Z<a+

Pesyaprar memenus (omepamimum «/») MOMKET OBITH HeIeJIBIM
YHCJIOM, TaKKe YICJIa Ha3bIBAIOTCS BemecTBeHHbIMU. Kciu B 1mme-
PEMEHHYI0 3alMCATh BEIleCTBeHHOEe UICJI0, OHA OyIeT OTHOCHUTHCI K
tuny float.

IIpu 3ammcu BelecTBEHHBIX UYMCEJ B IIporpaMMe IIeJIyio u
IPOOHYIO0 YacTh pasfesIdiT He 3alaroi (kak mpuHsaTo B Poccum), a

Toukoii. Hampumep
x = 123.456

B sa3pike Python ecth omepariiss Bo3BeIeHHS B CTeIleHb (IJIs
IIeJIBIX M BeIIeCTBEHHBIX YMCeJs), KoTopas o0003HavaeTcs IByMs
3Be3moukaMu: «**», Hampumep, nmpucBauBanme y < 2x2 + z3 3amnu-
IIIeTCS TaK:

y = 2%x**2 4+ z**3
BosBenenne B cremenn mMeeT 0oJiee BBICOKHII IIPHOPUTET, UYeM
YMHOKEeHNe U JgejeHue. Kcam moapsa 3ammicaHbl HECKOJIBKO omepa-
ITUA BO3BEEHUS B CTEIeHb, OHM BBEIIOJIHSIIOTCSI, B OTJIMYME OT APY-
TUX oIlepaluii, cnpasa Haseso. Hampumep, 3**3**3 3170 TO 3%e ca-

MoOe, 4TO 3** (3**3),

Onepauuu ¢ uenbIMM YUcnamm

YacTo HY:KHO IIOJIYYUTD 1IeJIBIN Pe3yJIbTaT JeJIeHUS 11eJIbIX YH-
ceJl ¥ OCTATOK OT JejeHus. Hanpumep, n3BecTeH MHTEpPBAJI BpeMe-
HU B CeKyHOax (ckakeM, 175 CeKyHO) M HY:KHO OIIPEeNeJIUTh, CKOJIb-
KO B HEM IIeJIBIX MUHYT M ocTaBIIuxcsa ceKyHn (175 ¢ = 2 muu 55 ¢).
31ech YMCI0 MHHYT — 3TO IIeJjiasl 4acTh OT mesieHusa 175 ma 60, a 55
CEKYH/I — 9TO OCTAaTOK OT 9TOTO JIeJIEHU.

B takux ciayuasax B a3bike Python mcmosbsyioT ciernmaibHBIE
omeparuu // u % (OHM MMEIOT TAKOH sKe IIPHOPUTET, KAK YMHOKe-

HUe U JeJIeHue):

t =175
m=+t // 60 # 2
s =t % 60 # 55
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C momomipio 9THX omepalii yao0HO padoTaTh ¢ OTAeJbHBIMU
mudpamu uncaa. Kak Mbl yBumeau B riiaBe 2, OCTATOK OT JeJICHIS

yrcsaa Ha 10 — 9To mocsIegHss I(pa ero JecITUYHOM 3allnucu2,
N = 123
dl =NS% 10 # 3

Yemy pasern ocmamok om oeneHus yucaa N Ha 1007
dl2 = N % 100
Ecin pasgenuts umcesao Ha 10 ¥ B3ATHh TOJIBKO IIEJIYIO YACTh,

MBI «OTOPOCHM» IIOCJIeTHIO TPy Yucaa: 3aHadenue 123//10 pas-
HO 12.

N = 123

d=N// 10 # 12
Kax ¢ nomowpro onepauuii // u % évi0enumsp 6mopyio ¢ KOHUQ

uugpy wucna?

dopmMaTHbIN BbiBOA OaHHbIX Ha 3KpaH
Bor y:xe 3maere, yTo PyHKIIHS print BCTaBJSEeT II0 OTHOMY

HpO6€JIy MeEXEKAY dJIeMeHTaMU CIIMCKa BbIBOJA:

a =12
b=25
c = 155

print( a, b, ¢ ) # 12 5 155
Nuorma tpebyeTcss BHIBOOUTH JAaHHBIE B BHUAe TAOJIMIILI, BHIPABHU-
Bas 3HAYEHUS B KAsKJIOM CTOJIOIIE II0 IIPABOM I'paHUIIe:

12 5 155

211 315 8

IIpenmosiosxum, uTo MBI paboTaeM ¢ HATYPaJIbHBIMH YMCJIAMH,
kotopbie MeHbITe 1000. Torma Ha KaMkI0€ YMCI0 MOYKHO BBIIEJIUTDH 4
IIO3UIINY Ha dKpaHe: TPU Ha 3allMCh YHCJIA U eIlé oquH Ipodest ciie-
Ba, Pa3JIeJISIONINHA YrciIa. 3aIuChIBAETCS 9TO TaK:

2 A ocraTok or meneHus Ha N — 3HaUYeHHUe IIOC/IeTHEHN IIU(QPhI 3AIIMCH YNCIAa B CHCTe-
Me CUMCJIEHUSI C OCHOBaHUEM N.
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print( £"{a:4}{b:4}{c:4}" )
910 hopmammbLii 661600: IJII BEIBOJA CTPOMUTCS CHEIMAIbHAS Pop-
MaTHasa ctpoka mam f-ctpoxa. Ha ato ykaswiBaeT OyxBa «£» mepen
OTKpBIBaMIel KaBblukoi. MiMeHa a, b 1 ¢ B (pUI'ypHBIX CKOOKaX —
9TO Te JAaHHbIe, KOTOPBIe BBEIBOIATCA. UMCJI0 IOCJIe JBOETOUYMS — 9TO
KOJIMYECTBO MHO3UIIMM [JIs 3allcH umcjaa. B mpemesax aToro moJis
YHCJIO IPHMKUMaeTcsa K mIpaBoii rpanuiie. Haopumep, uyucaa 12, 5 u

155 OynyT BhIBeZIeHBI TAK:
00]l]200050155

_
4 4 4

3meck o obosHauaeT IpodeI.

KonnduecTBo mo3uIimii MOKHO He YKA3bIBATD:

print( £"{a}{b}{c}" )
TOra JaHHBIe BEIBOOATCS BIIJIOTHYIO IPYT K APYTY:

125155
Me:xxkay mJaHHBIMH M3 CIIHMCKA MOYKHO BBHIBOJUTHL M JPYTHE CUMBOJIBI.
Hampumep, mporpamma

numl = 12; num2 = 13

print( £" {numl}+{num2}={numl+num2}" )
BBIBEIET

12+13=25

Kax BuaHO M3 IIepBOM CTPOUYKM HPOrpaMMbI, B OJHOM CTPOKE

MOSKHO 3aIIMCBIBATH HECKOJIBKO OIIepaTOpoOB, pa3aessasa MX TOYKAMU
C 3aMATOMN.

BBoa v BbiBOA BeleCTBEHHbIX Yyncen

Kax BmI 3Haere, pe3yjapTaT BBOZa C IIOMOIIBIO (DYHKIIHS
input — 9T0 cmMBOJIBHAA CTpoka. Kciam MBI XOTeJIn BBECTH Bellle-
CTBEHHOE YMCJIO, HY:KHO 3aTeM IIPpeo0pas3oBaTh 9Ty CTPOKY C IIOMO-
mbio pyukimy £loat:

x = float( input() )

Temephb x — 9TO BelllecCTBEHHAS IIepeMeHHasI 1 KoMaHIa
print( type(x) )

BBIBEIET
<class 'float'>
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Hecio:xH0 BBECTH HECKOJIBKO IIepeMeHHBIX B OJHOI CTPOKe, HC-
II0JIB3YsI TOT sKe IIPHEM, UTO U JJIS IIeJIBIX UHCeJI:

x, v, z = map( float, input() .split() )
31mech BBOOATCS 3HAYEHUS TPEX IEePEeMEHHBIX, X, Y 1 2.

IIpu BBIBOZE BeIeCTBEHHBIX 3HAYCHUN N0 YMOIUAHUI0 (TO €CTh,
ecJIi He CKa3aHoO JejaTh MHaue) BBIBOAUTCSI 16 3Havaimux Imudp.
Hampumep, xomamga

print( 16/7 )

BBIBOIUT

2.2857142857142856

Ecnu Taxoit BapuaHT He yCcTpauBaeT, IIPUMEHSIIOT (DOpMAMHbLL
8b1600, HAIIPUIMEP:

x = 16/7

print( f"x={x:£f}" ) # x=2.285714
3mech 1mociie aBoeTouMs yKas3aH ¢opmar £, no ymosuaHuio OH
ocTaBJsgeT 6 1udp B ApodHOoI yactu uucia. Ilepen OykBoit £ MOKHO

3armcaTh JBa YHMCJIa Yepe3 TOUKY.
Hszyuume cnedywwyio mabnuyy u 8vtacHume, umo 03HQAUQAOM

08a 4UCJIQ, KOMOPbLe 3ANUCHLBAIOMCA NOcJie 080emoyuls nepeo
oykeoli £.

PesynesTaT BHBOIA
print( £"x={x:10.3f}" ) X=o0o00012 346

print( £"x={x:8.2f}" ) x=0012 .35
print( f£"x={x:2.2f}" ) x=12.35
print( £"x={x:0.2£f}" ) x=12.35

print( £"x={x:0.1£f}" ) x=12.3

Kax BBI moHsaam, mepBoe YHCJIO 3a0aéT o0Iee KOJIMYECTBO IIO-
3UIIUH, OTBENEHHOE Ha BBLIBOJ 3HAYEHHNs, a BTOPOEe — KOJIMYECTBO
1P B JPOOHOM YaCTH:

print( £"x={x:10.3f}" ) # x=co00012.346
B sTtoMm BapmanTe Ha umcso orBoguTCSI Bcero 10 moO3WIIMiL, W3 HUX
3 — Ha apobHyio yacTh. IlocKoaBKY 1IH(ppEI 1 TOUKA 3aHUMAIOT 6 II0-
3UIINH, cjaeBa JobaBJisgeTcs emié 4 mpobdeJia.
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Ecau mpobesibr ciieBa oT umcesa He HYKHBI, a TpeOyeTcsT TOJIBKO
OTPAHUYHUTL KOJUYECTBO 3HAKOB B JPOOHOIM YAaCTH, BMECTO IIEPBOIO
yucsia nuiryT 0 111 BooOIe HUYero He MHUIIyT:

print( f£"x={x:.2£f}" ) #x=12.35

J11s1 oueHsb OOJIBIITHX WM OYeHb MAJIEHBKUX YHCEeJ UCI0JIL3YIOT
HayuHblll popmam (cTagmapTHBIE By umceaa). OH obo3HauaeTcs
OYKBOM e BHYTPU (PUTYPHBIX CKOOOK:

x = 1lel0/7

print( f"x={x:12.4e}" ) # x=c01.4286e+09
Yiucio cieBa OT TOYKH B CTPOKe popMaTa — 9TO 00Ilee KOJIHMYIECTBO
IO3UITNI [JI BBIBOJA YMCJIA, 4 BTOPOE UHCJIO — KOJHMUECTBO 3HAKOB
B JPOOHOM YacTH MAaHTHUCCHI (IJIs Bcex 4dmcesi, Kpome umcia 0, oHa
oospire miau paBuHa 1 u menbire 10). Eciu mmepBoe umcsio He yKa3bl-
BATh, OyJeT MCII0JH30BAHO HaNMEeHbIIIee BO3MOKHOE MECTO.

Ymo 6ydem ewi8edeHo 8 pe3ynvmame pabombvt credyrouiel

npocpammot.
x = 172.3658
print( x )

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

IIpoepamma evieenia wucaa 8 HAYUHOM ghopmame:

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

Sanuuwiume ux 8 «0b6bltuHoOM» 8uoe.

Onepauvwl C BelwWeCTBEHHbIMU Yncnamm
IIpu pabore c BelecTBEHHBIMH YHCJIAMU YACTO IPUXOTUTCS
OKPYTJISATH UX J0 OJHMKAUIINX I1eJIbIX unces. J[J1a aToro B a3wike Py-
thon ects nBe QpyHKIMM:
e int (x) — oTOpackIBaHUE OPOOHOI YaCTH YKCJIA X;
e round (xX) — OKpYyIJIeHME BeIeCTBEHHOI'0 YMCJIa X K OJIMKaii-

meMy ImeJioMy YHCJIIY.
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Kax wmoocno evidennumo 0p06Hy70 yacmbov noJioHcCUmMeJibHOco
eeueCmeerHHOco wucjia 8 ajiecopummudecKom a3vike?

Ymo 6ydem e6wvi8edenHo HQA IKpPaAH 8 pe3ynbmame pabombt
cs1e0youLeli npo2pPaMMbL:
a=1;, b =2; ¢c=3;d=717
print( £"{a/b:0.2£f}" )
x=b / c
print( £"{x:0.2f}{int(x) :2}" )
print( f£"{x-int(x) :0.2£f}" )
x=d/ ¢
print( £"{x:0.2f}{int(x):2}" )
print( f£"{x-int(x) :0.2£f}" )

Jlpyrue mMmartemaTtmueckne (QPYHKIIMH OO0LEIWHEHBI B M00Y.Jib
math. Monynp B a3wike Python — ato daiis, comepsraiimii pyHKITHUN.
Jlnsa Toro uToOBI BBI3BIBATH MaTeMaTHUYecKHe (PYHKIIMH K3 CBOEH
IIPOrPaAMMBbI, HOOKJIIOUNM (MMIIOPTHPYEM) MOIYJIb math ¢ IIOMOIIIbIO
KOMAaH/IbLI import:

import math
ITociie aTOr0 MOKHO IPUMEHATH PYHKIINK 13 3TOr0 MoayJsd. Bor Tak
MOYKHO BBEIUMCJINTHL W BBIBECTH Ha 39KPaH KBAJIpATHBIA KOpPEeHb M3
qyucJa 5:

x = math.sqrt(5)

print( £"{x:.3£f}" ) # 2.236
3mech m3 Momysisa math BeI3BIBaeTcsa (PYyHKIMS sqrt, KoTopas BBI-
YUCJIIeT K8AOPAMHbLI KOPeHb U3 YHhcaa 5, TO eCTh HAXOIUT UMCJIO,
KBaJIpaT KOTOPOTO paBeH b.

Jlns1 oOparteHns k¥ QPYHKIIMAM MOIYJIS HCIIOJIB3YeTCsI TOUeUuHAasd
3aIllCh: CHAYaJa 3aIUCBhIBAIOT MM MOOYJISA, a 3aTeM Yepe3 TOUKY —
Ha3BaHNe PYHKIINH.

Boamosken um apyro#i BapmaHT, Korga IIOAKJIIOUAETCS He Bech
MOIYJIb, & TOJBKO HEKOTOPhIe (PYHKIIUI 13 HEro:

from math import sqrt, pi
OToii CcTPOUKOM K HporpaMMme IIOOKJIIOUEHBI M3 MOIYyJId math yike

3HaKoMasd BaM (pyHKIIMSA sqrt ¥ KoHcTaHTa (IIOCTOSHHAs) pi, pas-
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Hasg upparnroHaabaomy yncay nt (3,1415626...). B satom ciayuae miisa
oOpallleHrs K HIM yiKe He HY:KHO OyJIeT YKa3bIBATh MM MOIYJIS:

x = sqrt(5)

R =12

circlelen = 2*pi*R
Mo:KHO IIOOKJIIOUYNTL Cpady Bce PYHKIIMK M3 MOMYJIS, €CJIM Halll-

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

Hanuwume npoepammy, romopas 6viuucasem KeaopammbLi
KOpeHb 88e0€HH020 uucna. Buviuucniume ¢ eé€  nomouybio
Keaopammble KopHu u3 uucen 221841; 32005,21 u 15239,9025.

Brrumcienus ¢ BelleCTBEHHBIMU YHCJIAMH MOTYT IPHUBOIUTH K
BBIUMCJINTEILHEIM oInOKkaM. BemoMmunTe, uTo umciao 1/3 He MoskeT
OBITH TOYHO 3AIIMCAHO B JIECATHYHOM CHCTeMe — ero APo0HAas YacTh
COIEPsKUT OecKoHeuHoe 4mciio 1mudp. B xoMopioTepax IpoucXoguT
TO ’Ke caMoe: Ha KasKI0e YMCJIO BBIOeIIeTCSI KOHEUHOe YMCJIO Paas-
PAIOB, IIO9TOMY OOJIBIITMHCTBO BEIECTBEHHBIX YMCeJ XPAaHHUTCI B
maMATH KoMmIbioTepa HeTouHo. CiieqoBaTebHO, BEIUUCICHUS TOMKE

OyIyT HeTOUHBIMII.
pol 1.1 1 n
Boiuucnume epyunyio cymmy _§+§+Z+§_E 8 aeuode
npocmotli Opobu. 3amem nposepbme, umo a8vigedem ama
npoepamma (6mecmo MmHo20MOUUll Oobasvme NOJYyUEHHbLE
3HaueHusa n u d):
n=...;d-=
y =1/2 + 1/3
x=n/d
print( x )
print( y )
print( x - y )

+ 1/4 + 1/5

Coenatime 8v18000L.
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Cny4yaumHble U nceBAocnyYarMHble Yyucna

B HekoTophIX 3amavax, B TOM YHCJIe B KOMOBIOTEPHBIX UIPaX,
HeoOX0IMMO MOJEJIMPOBATh CJIyyaliHble ABJEHHSA, HAIpHUMep, pe-
3yJabTaT OpocaHus UrpaJbHOr0 KyOmka (Ha HEM MOMKET BBIIIACTD
qucso or 1 1o 6). Kak cmenats aTo Ha KOMIIBIOTEpPE, KOTOPBIMA «HeE-
cJIyuaeH», TO eCTh CTPOTO BBHIIOJIHSIET 3aJaHHYI0 eMy IporpamMmy?

Cny4yaiiHnbple 4ucja — 3TO IIOCIeOOBATEJILHOCTL YKCEeJ, B KOTOPOI
HEBO3MOYKHO IIpeJCcKa3aTh CJeaylollee 4YNCJIo, Oaske 3Hasa BcCe
IIPeabIAYIIHE.

YT0o0BI MOJIyYHUTh UCTUHHO CJAYJYaWHBIE YMCJIa, MOKHO, HAIIPH-
Mep, OpocaTh UTPAJIbHBIA KYOMK WK M3MEPATH KaKOM-TO IIIyMOBOI
curgas (HampuMmep, IMIyM pamuoddupa HIN CUTHAJ, IPUHSITHIHA K13
KocMmoca). Tak paHbIle COCTABJIAJINCH TAOJIUIIBI CIAYUYANHBIX YHCEJI,
KOTOpbIe IIyOJHMKOBAJINCh B KHUTAX.

Ho BepréMca k komnpooTepaM. CTaBUTH CI0KHBIE IPHUOOPHI HA
KaKIbIH KOMIBIOTED OYEHBb JOPOT0, M IIOBTOPUTH IKCIEPHUMEHT Oy-
IeT HeBO3MOYKHO — 3aBTpa Bce 3HaueHusa OyayT yske apyrue. Cyiie-
CTBYIOIIIHE TAOJIUIIBI CJIMIITKOM MAaJIbl, KOTJa, CKaKeM, HYsKHO II0JIy-
yath 100 cayda@iHBIX dYHcesJa KakOayioo cekyHnay. Hiasa xpaxeHuns
OOJBIINX TAOJIUIL TPeOyeTCsI MHOT'O IIaMSITH.

YT0o0BI BEIATH M3 IIOJOMKEHUSI, MATEMATHUKHN IIPUIYMAJIN aJIro-
PUTMEI IIOJIYYEHU nCe800Cyuaiinblx («kak ObI CIyYaHBIX») UHCeJI.
Jlns cropoHHero HabOJII0aTe s IICeBIOCAYUYANHBIE YHCIIA IIPAKTHIYe-
CKH HEOTJIUYUMBEI OT CJAYYAHHBIX, HO OHU BBLIUHCJISIOTCSI II0 HEKOTO-
po¥l MaTeMaTH4iecKoii QopmyJe: 3Has IIepPBOe UYHCJI0 («3epHO»),
MOZKHO II0 (pOpMYJie BEIUHUCIATH BTOPOE, 3aTeM TPEeThe U T.II.

OyHKIIMKA O PA0OTHI ¢ ICeBOOCIYYANHBIMI YHUCIAMU B S3BIKE
Python cobpanbr B moaysie random. B 6ubauorexe Python mcrons-
3yeTcs OOWH W3 HaumOoJiee COBEPIIeHHBLIX aJITOPUTMOB JJIs TeHepa-
IIAY TICEeBIOCIYyYAMHBIX YHce — «BUXpb MepceHHa», paspaboraH-
HBIT B 1997 rony.

Jlns mosydyeHus ICeBIOCIYYAMHBIX YHMCEJ B 3aJaHHOM Juara-
30HE MBI OyIeM MCIIOJIb30BATh (PYHKIINHN U3 MOIYJIsd random:

e randint (a,b) — ciayuaiiHoe I1eJji0e YKCJI0O Ha oTpe3ke [a; b];
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e uniform(a,b) — ciaydaitHoe BellleCTBEHHOE YMCJIO HA OTpe3-
ke [a; b].
Jlnss Toro yToOBI 3ammcaTh B IMEePEeMEeHHYI0 1 CJAydalHOe YMCJIO
Ha oTpe3ke [1; 6] (pe3yabTaT OpocaHUSA UTPAJTHHOI0 KyOHKa), MOMKHO

HMCII0JIB30BATh TaKNe KOMaH/IbI:
from random import randint

n = randint( 1, 6 )
B mepBoii cTpoke 13 MoayJisd random MMIIOPTHPYeETCS (3arpyskaeTcs)
pyHKIIIA randint, Bo BTOPOII OHA BBEI3LIBAETCA OIS IIOJIYUYEHUS
CJIyYaUuHOI'0 YMCJIA.

BeimectBenHoe caydaiiHoe umcyio Ha oTpeske [5; 12] mosryuaercs
TaK:

from random import uniform

X = uniform( 5, 12 )

BbiBOoAbI:

o IlepemeHHasT — 9TO BeJIMUYMHA, KOTOpas MMeeT MM, THUII M 3HA-
yeHre. JHAUEHNe IIepeMeHHOH MOKeT M3MEeHATHCSI BO BpeMs BbI-
TIOJIHEHUS IIPOTPaMMBI.

e lnentucpuraTop — 9TO UM IIePEeMeHHOM.

e OcHoBHEBIE OIlepallii C IepPeMEeHHBIMU — BBOJ, BBIBOJ, IIPHCBAH-
BaHUe HOBOT'O 3HAUYEeHU .

e Eciu mepemMeHHOM HpHcCBaMBAaeTCsI HOBOEe 3HaUYeHHE, IPeIbIIy-
mIee CTUPaeTCs.

o Apudmernueckre BBIpAKeHUsI OOBIUYHO 3aIHCHIBAIOTCS B OJIHY
ctpoury. Ormepanmss yMHOMKEHHs 0003HAUaeTcsI 3HAKOM «*», a
oIepaIus JeJeHUsI — 3HAKOM «/».

o Jlis 1esioumciieHHOTO OejieHus B sA3bIke Python mcmosbayercst
orrepatop //, O BBIUMCIIEHHS OCTaTKa OT JIeJIEHHs — oIepa-
TOP %.

e ApudmernuecKkue omepariy BBIIOJHSIOTCI B CJIEAYIOIIEM IIO-
paaKe:

1) meficTBUS B CKOOKAX;
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2) BO3BeJleHUE B CTeIIeHb, CIIpaBa HAJIEBO;
3) yMHO:KeHIe, JeJieHne U B3ATHE 0CTaTKa, cJIeBa HaIlpaBo;
4) cioskeHre 1 BEIUUTAHUeE, CJIeBa HalIpaso.

e CiyualiHbIe YMCJIa — 9TO IIOCJIEI0BATEILHOCTh YMCEJI, B KOTOPOI
HEBO3MOIKHO IIpeacKas3aTh CJeayolllee 4YHCJIo, Taske 3Has Bce
npensigyinre. Ha KommobioTepe 0OBIYHO HCIIOJIB3YIOT IICEBIOCIIY-
JarHbIEe YHCJIa, KOTOPHIE IOJIYYAIoT II0 HEKOTOPOoi hopmyie.

MHTennekT-kapTa
11eJible

HpI/ICBaI/IBaHI/IeW %:BQHLQCTBGHHLIQ

ICTBUSA
BEOA | Jewc mepeMeHHBbIe CTPOKH

BBIBOJT J‘ M (MIeHTIUKATOP)
Q‘ 3HaYeHUe

\
|

dopmar apudMeTHIecKoe =
BBIBOJIA BEIpAYKEHIE ‘ C/Ay9anHoe ‘

|

P

ymesa
CKOOKU
] *k IPHOPUTET
‘ 3HAKM OIlepallnii x/ /] %
+_

Puc. 3.3.

@I‘Ipakmqecxaﬂ pa6orta N27. JinHenHble nporpammbl

@ MpakTnueckaa pabora N28. Onepauum ¢ uenbiMu YUcnamm

=
MpakTuyeckasa pabora N29. Onepauum c Bew,ecTBEHHbIMU YNCIAMU
ﬁg MpakTnueckana pabora N210. CayuyaiiHble unucna

Bonpocbl U 3apaHus
1. Bo MHOTMX A3BIKaX OPOTrPAMMHUPOBAHUS (B TOM YMCJIE B IITKOJIb-
HOM aJITOPUTMMNYECKOM A3BIKE N B A3LIKE HaCRaJIb) IIepeMeHHbIe
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HYKHO 3apaHee 00bABIAThE. O0OCcynuTe B Kjacce, Kakue JOCTOMH-
CTBa U HEJOCTATKM MMeeT TAKOM IIOIXO0I.

2. ITouemy sxesraTeILHO BBHIBOAMTDH HA dKPaH IIOJACKA3KY IIepel BBO-
JIOM JTaHHBIX?

3. UeM oTyinmuarorcs gBa omepaTropa BBEIBOJIA:

print( a ) u print( "a" )

Kakoii u3 HUX MOKeT IIPUBECTH K OIIHOKE BO BpPeMs BBIOJIHE-
HUs IporpaMMser? B xaxkom cayuae?

4. Korma MOKHO BBIYMCJISTHL Pe3yJIbTAT IPAMO B OllepaTope BBIBO-
IIa, a Korma HY:KHO COXPAHATH €ro B OTJAeJILHOM IepeMeHHOM?

5. B xaxoM Iopsaxe BBIIOJIHAIOTCSI ONEPaIlMM, €CJIM OHH HMMEIOT
OJMHAKOBBIA IIPUOPUTET?

6. 3adyeM HCIIOJIb3YIOTCSI CKOOKHM B apu(PMETHUYECKNX BBIPAKEHUSIX?

7. O0bsicHITE, YeM OTJIMYAIOTCS CJIydYaiHbIe YHCJIa OT IICEeBIOCJIY-
yaHbIX. IlouemMy B KoMIIBIOTEpaX HCIOJIB3YIOTCS MMEHHO IICEB-
IocayvaiHbIe uyncaa’?

3apaumn
1. YUto OyzmeT BBIBEOEHO IIPH BBIINOJHEHUU CJIEAYIOIIeHd KOMAaHIbI
npua=5ub=37
a)print( a, ">", b, "!" )
0) print( "a>", "b!" )
B) print( " (", a, ")<(", a+b, ")" )
2. 3anuninTe KOMaHAy JJIsS BEIBOOA 3HAYEHUH I1eJIbIX IIepeMeHHbBIX
a =5 u b = 3 B ciaenyiomnieM gopmare:
a) 3+45="
0) (5) (3)
B) a=5; b=3;
r) OrBer: (5;3)
3. BrruncanTe 3HayeHHne BeIlleCTBEHHON IIepeMeHHONH ¢ IpU a = 2 ’
b=3:
ajc=a+ 1/ 3
0)c=a+4 /2 * 3 + 6
B)c = (a + 4) / 2 * 3
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rNe=(a+4) /(b + 3) * a
4. BrrumciauTe 3HaYeHHe 11eJIOYUCICHHOM IIepeMeHHo ¢ Ipu a = 26
nb=~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. *BrimosauTe mpensiayinee sagadue upu a =-22 u b = 4.

6. Haoummre nmporpamMmmy, KoTopas HaXOJIUT CYMMY, IPOU3BedeHUeE
1 cpeaHee apu@MeTHYECKoe TPEX IIeJIBIX YMceJl, BBeIEHHBIX C
kaaBuatypbl. Hampumep, mpu BBome umces 4, 5 1 7 MBI JOJIKHEI
IIOJIyYUTH OTBET

4+5+7=16
4*5%7=140
(445+7) /3=5.333333

7. Hattuimmmre mporpaMmy, KOTOpas MOJIydaeT ¢ KJIaBHATYPHI KOJIH-
YeCTBO CeKYH]I 1 BRIBOIHUT TO K€ caMoe BpeMs B dacax, MUHyTax
1 CEeKYHIaX.

8. Bauarusa B mkoye HaunHaiorea B 8-30. Ypor gaurcsa 45 MUHYT,
IIepepnIBEI Meskay ypokamu — 10 muryT. Hamuimmre mmporpaMmmys,
KOTOpas MOoJIyvaeT ¢ KJIaBUATYpPhl HOMEDP YPOKAa U BBIBOIUT Bpe-
MsI €70 OKOHYAHUA.

9. Haoummmre mporpaMmy, KoTOpas BBIUYUCIISIET CTOMMOCTHL He-
CKOJIBKUX NIHPOKKOB. IIporpamma moyskHa BBECTH TPH YHCIA:
IeHy IIUPOoKKa (OBa 4umcia: pyoJu, IOTOM — KOIEMKH) B KOJIHJe-
CTBO IIMPOKKOB. TpedyeTcsa BEIBECTH CYMMY, KOTOPYIO HYKHO 3a-
IJIATUTE (PYOJIN M KOIIEHKH).

10. B urpe «Pycckoe j0TO» M3 MeIIKa CJAyYaXHBIM 00pa3oM BHIOH-
paioTcs 00YOHKHM, HA KaKIOM M3 KOTOPBIX HAIIMCAHO YHCJO OT 1
mo 90. Hamummre mporpamMmy, KOTopas BBEIBOOUT Hayras Iep-
BEI€ 5 BHIUTPBIIIHEIX HOMEPOB.
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11. *Jlopaboraiite mporpammy «Pycckoe joTro» Tak, 4ToOBI Bce 5
3HAYEHUN rapaHTUPOBAHHO OBIIN ObI PA3HBIMU.

12. Urpanbubiii KyOuk OpocaeTcsa Tpu pas3a (BBIIIAZAET TPU CJIIY-
JalHBIX 3HadYeHus). M3 aTuX dmcesr coOCTABJIAETCS 1eJI0€ YHCJIO,
IIporpaMMa JOJIXKHA HAaNTH ero KBaapar.

13. TpeboBasioch HAIIHCATH IIPOrpamMmy, KOTOpas MeHseT MeCTaMU
3HAYeHUs [BYX IIepeMeHHBIX B mamaTtu. lIporpammmer Topo-
IIJICS 1 HAIIMCAJI IIPOrpaMMy TaK:

a=>,
b =a
Yto mosyumrTcs, ecJaM BHaAUYAJIE 3HAYEHHUS IIePEeMEeHHBIX OBLIH
pasubl a =1, b = 2? Kak ucrapasurts mmporpammy?
© |

14. *IlottpoOyiiTe MOMEHATH MECTaMH 3HAYEHHUS JBYX II€PEeMeHHBIX,

HUCTIOJIBb3YysI TOJBKO OIIEPaIliU CJIOMKEHUS U BBIUYUTAHUSA U HE HC-
II0JIB3Y S MOIIOJTHUTEJIbHBIE IIepeMeHHBbIE.

15. Hanmuiure mporpaMmy, KOToOpasi BO3BOOUT IIOJIYUYEeHHOE YMCJIO B
crerieHb 10, UCTIOB3Yys TOJBKO YeThIPE OIepanny yMHOKEHU .

16. Hammuimure mporpaMmy, KOTopas IIOJIydaeT ¢ KJIaBUATYpPhI TPEX-
3HAYHOE YMCJI0O U pa3buBaeT ero Ha nudpbl. Hampumep, mpu
BBOJIe uncygaa 123 mporpaMma JoJI:KHA BBEIBECTH «1,2,3».

17. Hattuiure mporpamMmy, KoTopas IIOJydaeT ¢ KJIaBHATYypPhHI ye-
THIPEX3HAUHOE HATypPaJIbHOE YHMCJIO U IIepecTaBJIsIeT ero IIepPBYI0
M TOCJEeIHIOn IH(pPhI, HAIpUMep, U3 dyucaa 1234 MOJIKHO IIO-
Jy4YuThCA umcyio 4231.

18. Hamtuiure mporpamMmy, KoTopas IIOJydaeT ¢ KJIaBHATYpPhHI ye-
THIPEX3HAYHOE YMCJI0O U «BBIpE3aeT » M3 Hero BTOPYIO IUQPPY C
HayaJia, HanpuMep, U3 yncja 1234 J0IKHO IOJIYIUTHCS YUCIIO
134.

19. Hamtuimmure mporpamMmy, KoTopas IIOJydaeT ¢ KJIaBHATYpPHI de-
THIPEX3HAYHOE YKCJIO U yOAJISIEeT U3 Hero IIePBYIO M ITOCJIEIHIO0
U peI, HAIIpuUMep, U3 yncaa 1234 HOJIKHO IOJIyUYHTHCS YHCJIO

23.
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20. Hanummure mmporpaMMy, KoTopasi IIOJIydaeT ¢ KJIaBHUATYPHI IBa
IeJIBIX uncia, a u b (a < b), u BEIBOOUT Ha dKPaH 5 CIyUYarHBIX
1eJIBIX YKceJI Ha oTpeske [a; b].

21. Hanumure mporpamMmy, KoTopas MOIEJIHpPyeT OpocaHue IBYX
UTPAJbHBIX KYOHMKOB: IIPH 3alyCKe BBLIBOIHUT CIAyUAMHOE YUCJIO
Ha oTpe3ke [2; 12].

22. Hamummure mmporpaMmy, KoTopas CJAyYaWHBIM 00pa3oM BLIOHpA-
eT JeKYPHBIX: BBEIBOJUT JIBA CIAYYAMHBIX YMCJIa Ha oTpe3ke [1;
N], rme N — KoJIM4YeCTBO YUEHHKOB Ballero kJjacca. Kakas mpo-
0JieMa MOYKeT IPH 9TOM BOSHUKHYTD?

23. Hamummure mmporpaMMy, KoTopas IIOJIydaeT C KJaBHUATYPHI IBa
BeIlleCTBEeHHBIX Yncaa, a 1 b (a < b), u BEIBOOUT Ha 9KpaH 5
CJIyYaMHBIX BeIlleCTBeHHBIX UKCceJI Ha oTpeske [a; b].

l® |

Tembl cooOLEeHUN:

a) «HayunbIil popmaT BEIBOIA UMCED
0) «Kax mosrygaroT mceBmocaydaiiHble Ymuca?»
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§ 19. BeTBneHwus

KaogyeBnbie ciaoBa:

e YVCJIOBHBIM OIIEPATOP e CJIOJKHOE YCJIOBHE

e moJyiHasg popmMa YCJIOBHOIO e omeparms «I»
orlepaTopa o omneparmsa «AJIN»

e HemoJIHasA popMa yCJIOBHOIO e omnepanmua «HE»
olrepaTopa e JIOTMYECKIUe IIepeMeHHbIe

e COCTABHOM OIIepaTop e JKCIIepTHAs CHCTeMa

® BJIOKEHHBIN YCJIOBHBIN OIle-
paTop

YcnoBHbIN onepaTop

Ceituac MBI yMeeM IIHCATH JiUHelHble IIPOTPAMMEBI, B KOTOPBIX
OoIIepaToOpPhl BBIMOJHIIOTCS IIOCTIEO0BATEILHO OPYT 3a APYIroM, M IIO-
PAOOK MX BBIIOJHEHUS HE 3aBUCHUT OT BXOJHBIX JaHHBIX.

B OGosapmimHCTBE peasbHBIX 3a7a4 IIOPSO0K JeHCTBHUH MOKET
HECKOJIbKO M3MEHSTHCS, B 3aBUCHUMOCTH OT TOT0, KaKue HJaHHBbIe II0-
cryrmmau. Hampumep, mporpaMMa OJIsd CHCTEMBI ITOKAPHOM CHUTHA-
JIU3alluU JOJIKHA BBIIABATh CUTHAJ TPEBOTH, €CJIM JAaTUYMKHU IIOKAa-
3BIBAIOT HOBBINIEHNE TEMIIEPATYPHI UJIN 3aIbIMJIEHHOCTD.

@) Tpebyemcs szanucamv 6 nepemennyilo M Haubonvwee u3
snaweHnull nepemennvix a u b. Cgopmynupytime aneopumm
peuleHus 3a0a4l 8 CJ108eCHOLL hop.ime.

Jl1s1 oTOM 111K B SI3BIKAX IIPOrPAMMUPOBAHUS IIPEIYCMOTPEHBI
yca08Hble onepamopst (BeTBJaeHusa). B 7 Kiacce MBI m3ydaau pas-
BETBJISIONINECS aJITOPUTMBI JJI HcIoJaHuTesiss Pobor, a ceituac Oy-
meM paborarh ¢ umcaaMu. Hamopumep, a1 Toro, 4roObI 3armrcaTh B
nmepeMeHHyo M makrkcumasivroe (HamOoJIblllee) M3 3HAYEHUH IIepe-
MEHHBIX a U b, MOKHO HCII0JIL30BATEH OIIepaTop:

if a > b:
M= a
else:

M=Db
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Haiioume u 3anuwume 6 mempaods nepesod aH2AULUCKUX C108
if, else.

Ecnu ncrtunHo (BepHO) yCI0OBHe, 3alIMCAHHOE II0cjae cjioBa 1 £, To
BBITIOJTHAIOTCSI BCe KOMAHIIBI (TaK:Ke TOBOPSAT «OJIOK KOMAaHI»), KOTO-
phble pacmoJio:KeHBI N0 caoBa else. Ecim ke ycioBue mociie if
JIOKHO (HeBepPHO), BEIIIOJIHSIIOTCSI KOMAH/IbI, CTOSIINE IIocie else.

B Python, B oTiamuyme oT Apyrux SA3BIKOB, COABUTH OIIEPATOPOB
OTHOCUTEJBHO JIEBOM I'PaHUIILI (OTCTYIBI) 8UA0M Ha padoTy Ipo-
IPaMMBEI.

Ob6paTtuTe BHUMAaHME, YTO cJioBa if 1 else 3aIMCAHEI C IIEPBO
mo3uuu (0e3 OTCTYIIOB), a BCe KOMAHIbI BHYTPEHHUX OJIOKOB CIBMU-
HYTBhI OTHOCHUTEJILHO 9TOT0 YPOBHS BIIPABO HA OJHO M TO K€ PacCTo-
suune. [J1sa caBura MCIoab3yooT IIpodesbl (00BIYHO He MeHbIIIe IBYX)
WJIA CHMBOJIBI TA0yIAuu (KOTOPhI€ BCTABJISIIOTCS IIPHU HaMKaTUM HA
kaasuiny Tab).

Kpome 3HakoB < 1 >, B YCJIOBHSIX MOKHO HCIIOJIb30BAThH JPYyTrHe
3HAKU OTHOIIEHUMN: <= (MeHbIIle MJIX paBHO), >= (00JIbIlle MJIN PaB-
HO), == (paBHO, IBa 3HAKA «paBHO» 0e3 IIpobesa, YTOOBl OTJIMYUTD OT
ollepaTopa IpucBanBaHusg) U '= (He paBHO).

Ecnu B 0JI0Ke Bcero oguH omepaTop, MHOTAA ObIBAeT YIOOHO 3a-
IIMCATh OJIOK B TOH 3Ke CTPOKe, YTO U cJay:KeOHbIe cjioBa if (else):

if a > b: M= a

else: M =D

ITockombky omeparimsa BeIOOpAa MaKCHMAJILHOTO M3 JBYX 3HAUe-
HUU Hy:KHA Oo4YeHb yacto, B Python ectb BerpoeHHas pyHKIINA max,
KOTOpAas BBI3BIBAETCS TAK:

M = max( a, b )

Ecth Takke m aHasiornuyHass (PyHKIIMSA min, KOTOpasl BEIOMpAeT MU-
HUMAaJbHOe (HanMeHbIllee) U3 ABYX WJIN HECKOJIbKUX 3HAUYCHHU.
Ecnu BBIOHMpaeTca MaKCcHMaJIbHOE M3 IBYX UHCEJ, MOYKHO IC-

II0JIb30BATEL 0CO0YIO (popMy ycsioBHOTO ommepaTopa B Python:
M =a if a > b else b
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KOTOpas paboTaeT TakK 'Ke, KAK W HPUBEIEHHBINA BEIIIE YCJIOBHBIN
oIlepaTop B IIOJIHOM (popMe: 3almchbiBaeT B mepeMeHHyoo M 3Haue-
HIUe Q, ecJId a > b, 1 3HaveHHne b, ecJIi 9TO yCJIOBHUE JIOKHO.

HenonHasa ¢popma ycrnoBHoOro oneparopa

B npuBengeHHBIX BBHIIIE IpUMePaxX YCJIOBHBIN OIlepaTop 3amucaH
B NOJIHOU ¢hopMe: B 000UX caydasax (Kak IPU UCTUHHOM, TAK U IIPH
JIOSKHOM YCJIOBUM) HY?KHO BBIIIOJTHUTH HEKOTOPHIE JeHCTBIU.

IIporpamMMa BBIOOpPA MAKCHMAJIBHOIO 3HAYEHHS MOYKET OBITH
HAIIMCAHA MHAYe:

M= a

if b > a:

M=Db>

3mech MCIOJIB30BAH YCJIOBHBIM OIIepaTop B HEIOJIHOI (phopme, II10-
TOMY YTO B CJIydae, KOT/Ja YCJIOBHE JIOKHO, HYEro [ejiaTh He Tpeoy-
eTcs (HeT coBa else u 0JI0OKa OIIEPATOPOB IIOCJIE HETO).

Ilpoepammucm Hanucasr npoepammy 015 8bL60pa HAUMEHbULE2O
u3 08yx uuces makx.

if a < b:
M= a
if b < a:
M=D>b
B rkaxux cnyuwasx sma npoepamma 6ydem pabomambv Henpa-
8UILHO? 3anuwume nPABUJIbHYIO NPO2PAMMY, UCNROJIb3YS 00UH
YCJI08HDLIL Onepamop 8 noJHol gopme.

@) Moowcro . 6 amoii npoepamme 06a YCI08HbIX ONEPAMOPA 6
HenoJsiHoll ¢hopme 3aMeHUMb HA O00UH Onepamop 8 NOJHOU
popme? [louemy?

if a < 5:
a=>5
if a > 10:
a =10
Ymo dennaem sma npoepamma?
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*Hanuwume nocnedosamenbHOCmMb KOMAHO, € NOMOULDIO
KOMOPOU MOHCHO NOMEHAMb 3HAUEHUS 08YX NePeMeHHbLX.

CocTtaBHOM onepaTtop

Yacro mpu BBIDOJIHEHHH KAKOTO-TO YCJIOBUS HYMKHO BBIIIOJI-
HUTH cpa3y HeCKOJIbKO mericTBuii. Hampumep, B 3amadue COPTUPOBKHU
3HAYEeHUH IIepeMeHHBIX d U b II0 BO3PaCTAHUIO HYKHO IIOMEHATHL Me-
cTaMU 3HAYEHUS 9TUX IIepPeMeHHbIX, eCIt a > b:

if a > b:
temp = a
a=>,
b = temp
3mech temp — 9T0 BpeMeHHas (BCIloMoraTesbHAsI) IIepeMeHHas (0T
aHrJI. temporary — BpeMeHHEbIi). Bee ommepaTopsl, Bxomasdiue B 0JIOK,
COBUHYTHI Ha OOHUHAKOBOE paccTOsgHHe oT JieBoro kpas. Hauaso m
KOHeIl OJIOKA, KOTOPBLIM BBIIOJHSAETCS IIPH MCTUHHOM VCJIOBUH,
olIpenesisieTca MMeHHO JoTuMu casuramu. llosTomy omepatopHBIe
CKOOKH — CIIeIlaJIbHble OrpaHuYNTe M OJIOKOB (KakK, HaIpuMmep,
cjioBa begin 1 end B a3nike Ilackainb miawm urypubie ckooxu B C-
IIOJOOHBIX A3BIKAX) 3/1eCh He HYKHBI.
Bamerum, uto B Python, B orsmmume or MHOTHMX IPYrUX SISHIKOB
IIPOrPaMMHPOBAHUS, €CTh MHOKECTBEHHOEe IIPHCBAUBaHIE, KOTOPOe

II03BOJISET BBIIOJIHUTL TAKOM 00MEeH 3HAUUTEJJIHHO IPOIIe:
a, b =Db, a

4

+

@

BeTBneHUs B ApYyrux Asbikax NporpaMmmMmpoBaHus

3HaHMe X0Ts1 OBl OJHOTO I3BIKA IPOrPAMMUPOBAHUS II03BOJISIET
IIOHMMATEL 3allliCh IIPOrpaMMbl HAa MHOTHUX OPYIHUX s3bIKax. Bot
(pparmMeHTHI IPOrpaMMEbI, KOTOPAsi MEHsIeT MeCTaMi 3HAYEHU IBYX
IepeMeHHbIX, Ha sa3biKkax [lackans (ciiesa) m C++ (cupasa):

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 asmike Ilackanp omepaTop mpucBamMBaHUs 3aIIMCHIBAETCS B
BHJIE II0CJIeI0BATEeIbHOCTH CIMBOJIOB «:=», a B sa3bike C++ — Tak xe,
kax 1 B Python — ¢ momomibio ogHoro spaka «=». Odopmiienue B
s3pike Ilackanp Oosiee ciIoskHOE: IIOCJIE YCJIOBUS IIHINYT CJIOBO then
(mo-aHTJIMHCKU — mMo020a), a COCTABHOM OIIepaTop «oXBadveH» oliepa-
TOPHBIMU CKOOKaMM — CJIY:KeOHBIMU cIoBaMu begin u end. B a3bI-
ke C++ ycaoBue mociie if 00sg3aTebHO 3aKJ/JIIOUYAETCI B KPYTJIbIe
CKOOKH, a COCTABHOM OIIepaTop OrpaHUYHUBAETCA (PUTYPHBIMU CKOO-
KaMH.

4

a /)

<

y

BnoXeHHble YyCNOBHbIE onepaTopbl

Buyrpu yciosBHOTO omepatopa MOTYT HaXOOUTHCS JIIOOLIE OIle-
paTophl, B TOM YMCJIe 1 APYTHUe YCIOBHEBIE OIIePaTOPhI.

Hampumep, mycrs Boapact Axapes 3ammcadH B IepeMeHHOH
ageA, a Bo3pact bopuca — B mepemenHoit ageB. Hy:xHo0 onpenenTs,
KTOo M3 Hux crapire. OQHMM YCJIOBHBIM OIIEPaTOPOM TYT He 000i-
THUCH, IIOTOMY UYTO €CTh TPH BO3MOKHBIX pea3yJbTaTa: crapiie AH-
npei, crapiae bopuc mam ob6a ogHoro Bo3dpacra. Pemrenme 3amauwm
MOYKHO 3aIIicaTh TakK:

if ageA > ageB:

print( "Amgpem crapume" )

else:
if ageA == ageB:
print( "Omumoro BospacTa" )
else:

print( "Bopmc crTapme" )

YcnoBHBIT omepaTop, HPOBEPSIOIINI PaBEeHCTBO (OH BEIOEJIEH
(porOM), HaxomuTCa BHYTpH OJioka «mHA4Ye» (else), II09TOMY OH
HA3BIBAETCS BJI0NHCEHHbIM YCJI08HbIM onepamopom. Vcmoab3oBanue
BJIOKEHHBIX YCJIOBHBIX OII€PAaTOPOB II03BOJIIET BBIOPATH OOUH U3 He-
ckoibKkuXx (a He TOJIbKO M3 JBYX) BAPHUAHTOB.

Hanuwume Opyeoli sapuanm peweHus nocsieoHell 3a0a4ll.
CronibKo 8ceco 8apuaAHmMO8 MOMCHO NPUOYMAMbE
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Eciu mocie else cpasdy cienyer erre oauH omepaTop if, MOK-
HO IIPUMEHUTHh TaK Ha3bIBaeMoOe «KaCKaJIHOe» BeTBJIEHHE C KJII4e-
BEIMHK cJoBaMu elif (coxpaimenme oT else-if). Eciam ouepenmmoe
yCJIOBHUE JIOKHO, BBITIOJIHSAETCS IIPOBEPKa CJEOYIONIero yCJIOBUSA U
T.H.
if ageA > ageB:
print( "Augpem crapume' )
elif ageA == ageB:
print( "Omuoro Bospacra'" )
else:
print( "Bopmc crapme" )
Ob0paTtuTe BHUMAaHNEe HA OTCTYObL: caoBa if, elif u else HaXOIAT-
cs Ha OOJHOM YPOBHE.
B 1emmouxe omeparopoB if-elif-elif-... cpabaThIBaeT IIep-
Boe MCcTUHHOe ycaoBue. Haopumep, mporpamma
cost = 1500
if cost < 1000:
print( "Ckxmpmoxk HeT." )
elif cost < 2000:
print( "Cxmaka 2%." )
elif cost < 5000:
print( "Ckxmaka 5%." )
else:
print( "Ckxmpgxa 10%." )
BeIBOAUT «Cruaka 2%.», xorsa ycaoBue cost < 5000 Toske BBIIOIHS-
eTcs.

7 Ymo ebvteedem ama npoepamma npu x =-3¢ x =02 x =123?

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

Ilepenuwiume eé, ucnonwv3ys uenouky if-elif-else.
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CnoxHble ycnoBus

IIpenmososxum, uro OO0 «Kuyt u Ilpsuur» madbupaer corpya-
HHUKOB, BO3pacT KOTOPBIX oT 25 1mo 40 jer BKJIoumTe s bHO. Hy:KHO
HaIICATh IIPOrpaMMy, KOTopas 3alIpallliBaeT BO3PacT IIpeTeHIeHTa
U BBIJIAET OTBET: «IOJAXOJIUT» OH WJIA «He MOJAXOIUT» IO 3TOMY IpPH-
3HAKY.

Kakxoe ke ycioBue DOJIKHO OBITH MCTUHHO JIS TOTO, YTOOBI Ue-
JIOBeKa OpuHSIN Ha padory? OmHOro ycaoBUs «gospacm >= 25» He
XBaTaeT, 9TO ycJIoBHe cobaomaercs u mjia gomaeit crapuie 40 jer. C
JIPYTOM CTOPOHBI, YCJIOBUA «go3pacm <= 40» Toike He XBaTaeT, TakK
KaK OHO BBITIOJIHSAETCA U JJIS IITKOJIbBHUKOB. B aT0OM 3amadve HY:KHO,
YTOOBI JBA YCJIOBHUSA BBHIMOJIHAJJINCH OTHOBPEMEHHO: «go3pacm >=
25» 1 «gospacm <= 40».

Ilycmb 6 nepemenHOl age 3anucaH 803pacm compyoOHUKA.

3anuwume peuierue 3a0a4Ul ¢ NOMOULDIO BJIONCEHHBLX YCJI0BHBLX
onepamopos.

OTy 3amauyy MOYKHO PEIINTDH C IIOMOIIBIO BJIOKEHHOIO YCJIOBHOTO
oriepaTopa, HO pellleHue IoJIydaeTCd HeKpacHUBOe:. OHO 3allyTaHHOe
1, KpOMe TOT0, OJTUH U TOT K€ OTBET «He nooxooum» MPUXOTUTCS BBI-
BOJIUTH B IByX MeCTax IIpOrpaMMBHl.

Ilout Bo Bcex $A3BIKAX MPOTPAMMHPOBAHUS B YCJIOBHOM OIIe-
paTope MOKHO MCIIOJIb30BATh TaKOe yCJIOBUE:

if age >= 25 and age <= 40:

print ( "nomxommr" )

else:

print( "me nomxommur" )
Pemenune mosydmiioch KOpoTKoe U IMOHATHOe. B ycioBHOM orepaTto-
pe MBI 3aIIMCaJIA CJIIOSKHOE yCJIOBHUE

age >= 25 and age <= 40,

COCTaBJIEHHOE M3 JIBYX MPOCTHIX C IIOMOIIBIO JIOTHYECKON OIlepaliun
«». B a3pike Python ara omepaiiusa obo3Havaercs ciaoBoM and.

Onepamusa «M» (and) o3HavaeT 0JHOBPEMEHHOE BHIIIOJTHEHHE TBYX

NJIN HECKOJIBKHUX YCJIOBI/IfI.
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B mporpamma Ha sas3wike Python moskHO cpasdy mpoBepuTH BEHI-
IIOJTHEHWE JBOMHOI0 HepaBeHCTBA:
if 25 <= age <= 40:
print ("nogxommuT")
else:
print ("He nomxommuT")
HO BO MHOTHX IIOIIYJIAPHBIX A3BIKAX IPOrpaMMUPOBAHUA TaKad 3a-
IIMCH IPUBOIUT K OIITHOKE.

@ Ymo 6ydem evigedero Ha IKPAH NOCTIE BLINOJIHEHUA Ce0yIouel
npoapammbt?
if a == 1 and a == 2:
print( "HOa'" )
else:
print( "Her." )

IIpenmomoskumM, 4TO HAM HAI0 YOEIUTHCS, YTO 3HAYEHUE I1eJIOM
IIePEMEHHON a — TPEX3HAYHOE YMCJIO, KOTopoe mesaurcs Ha 7. s
9TOr0 HY3KHO, YTOOBI OJJHOBPEMEHHO BBIIOJIHIJINCH TPU YCJIOBHUSI:

1) unciio He mensbie 100;

2) uncyo meusbIine 1000;

3) YHCJIO JeJUTCS Ha 7, TO eCTh OCTATOK OT ero JeJeHus Ha 7

paBeH HYJI.
B ycioBHOM omepaTope 9TH TPH IPOCTBIX YCJIOBHS JOJIMKHBI OBITH
CBSI3aHBI C IIOMOIIBIO IBYX omepariuit «»:

if 100 <= a and a < 1000 and a % 7 == 0:
print( "HOa'" )
else:

print( "Her." )

Paccemorpum emié oguy 3amauy. Camosnér u3 Caukr-IlerepOypra
B bapuayn jeraer TOJIBKO II0 IIOHEeIeJbHUKAM U deTBepraM. B me-
peMeHHOU day 3armmcaH HoMep IHA Hexeau (1 — mMOHeNeJIbHUK, 7 —
BocKpeceHbe). IIporpamma mosmkHa ompenesnThb, IOJETHUT JIM CaMo-
JIET B 3TOT I€Hb.

Ecnu mbl Hamumiem yciaoBue «day = 1 and day = 4», To aT0 Oy-
JIeT HeBepPHO, IIOTOMY YTO MBI IIOTPe0OBAaJIM, YTOOBI 3HAUYEeHUe IIepe-
MEHHOH day OBLIO 00HO8pemerHHo paBHO u 1, u 4. Takoro OBITHL He
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MOJKET, TIO9TOMY 9TO YCJIOBHE Bcerja OydeT JIOKHO. 3HAYUT, omepa-
musa «M» #e mogxogut. BMecTo Heé Hy:KHO IIPUMEHUTH APYIYIO OIle-
paruio — «MJIN», koTopas TpeOyeT BBIIIOJTHEHUSI XOTs ObI OJHOTO 13
Habopa yCJIOBHU.

Onepamusa «MJIN» o3gavaeT BBIIIOJHEHNE XOTS ObI OJHOIO M3 JIBYX
NJIN HECKOJIbKUX YCJOBUMH.
Pemenne namreii 3agayvu BBITJISOUT TaK:
if day == 1 or day == 4:
print( "lNonernr!" )
else:
print( "Her pemca." )
B aswixe Python omepamus «JIM» obosumadaercss ciioBoM «or» (I1o-

AHTJIUHCKY — «HJII).

Hanuwume Opyeoli sapuanm peweHus nocaedrell 3a0aul,
uCnob3yu, Uil onepayuio «Hn.

CyirecTByer eIé omHa oIepailrs, KOTOPYI MOYKHO HCIIOJIb30-
BaTh B CJIOKHBIX ycioBusax — «HE», B8 Python oma oGosmauaercs
CJIOBOM «not» (II0-aHTJIUHCKHU — «He»).

Onepamusa «HE» osmadyaer oOpaTHoe yciaoBue (IIPOTHBOIIOJIOMKHOE
MCXOTHOMY).

Eciu ncxomHoe ycoBHe MCTHUHHO, TO 00paTHOE (IIPOTHBOIOJIOKHOE)
eMy — JIO3KHO, ¥ Hao0OpoT.

Hampumep, perrenne 3agadu ¢ caMOJETOM MOYKHO OBLIIO 3aIld-
caTh TakK:

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

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

HNcmonpaysa omepariuio «HE», Mo:kHO 3amuchiBaTh yCJIOBHSA IIO-
pasHoOMYy, Kak HaM ygo0Hee B KaskaoM ciaydae. Hampumep, yciioBus
a==b m not (a'=b) HMCTHUHHBI OJId OOHUX M TeX sKe 3HAaUeHnU a 1 b,
IIO9TOMY OJHO M3 HUX MOKHO 3aMeHUTL Ha Japyroe. Taxue ycaoBHa
HAa3BIBAIOTCS PABHOCUJIbHOLMU.

41 http://kpolyakov.spb.ru



18.02.2024

Hngpopmamura, 8 kaacc K.IO. Ilonaxos, E.A. Epemun
3anuwume pPasHOCUJIbHbLE YCJA08US, HE UCNOJIb3YS ONePaluio
«HE»:
a)not (a < 6) 6) not (b == c+d)

8)not (c !'= 15)
IIpuBeném erné mpuMepbl PABHOCUJILHBIX YCJIOBUM. Y CJIOBHE
not ( x > 0 and x <= 10 )
o3HAUaeT «x He HaxomuTcd BHyTpu orpeska [0; 10]». Oto 3Hauwur,
YTO 3HAUYEHHWEe X Ha YHCJIOBOM OCH PACIOJIOKEHO JieBee HYJISA UJU
npasee, yeM 10. IToaTomy ero mosxHO 3amucaTh MHaYe, 0€3 MCIOJIb-

3oBaHusa omneparuu «HE»:
x < 0or x >10

Ob0paTuTe BHMMAaHHE, YTO B MCXOJHOM BBLIPAKEHHM IIPOCTHIE YCJIO-
BHUs OBLIM CBSI3aHBI C IOMOIIBIO orepariuu «M», a B paBHOCHUJILHOM
oOpaTHBIE YCJIOBUSI CBA3AHBI ¢ ToMoIbio « 1JI».

VcioBue not (x==2 or x==5) o3Hauaer, 4YTO 3HAUEHNE X HE
PaBHO HU JABYM, HU IATH, TO €CTh UCTUHHO YCJIOBHUE

X '=2 and x !'=5
31ech mmpu Iepexoqe K paBHOCHJIbHOMY yceaoBuio 0e3 HE mormue-
ckaga oneparus «1JIW» o0v11a samernerna Ha «».

*3anuuiume pPaBHOCUJIbHbLE YCJI08US, He UCNOJIb3YS ONePaluio
«HE»:
a)not (7 < a and a < 12 )
6)not ( b '=cord< 5)

NMopsaaok BbINOMHEHUA onepaunn

Omnepanuu «W», «AJIN» u «HE» — aT10 JTorMYeckue omepa-
N, TO €CTh OHM IIPUMEHSIIOTCSI K JIOTHYECKHM 3HAUYCHUSIM:
«IaN/«HEeT», KICTUHAN/«JIOMKDY.

Eciun B cI0:KHOM yCIOBHM BCTPEUYAETCS HECKOJIBKO PAa3HBIX
omepalinii, OHU BHIIOJIHAITCSI B CJEeIVIONIEM IIOpAIKe (BO BCEX CIIY-
Jyasix — cjIieBa HAIIpPaBo):

1) ommepaiiu B CKOOKaX;
2) oneparmu «HE»;
3) omeparmm «»;

42 http://kpolyakov.spb.ru



18.02.2024
Hngpopmamura, 8 knacc K.IO. [lonakos, E.A. Epemun

4) onteparruu «JI».
N3MeHUTh TOPSAI0K JeMCTBUM MOMKHO C IIOMOIIIBI0O KPYTJIBIX CKOOOK.

Onpeoenume nopsaodox  onepayull npu  onpeoesieHUU
UCMUHHOCMU YCITIOBUA:

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

Onpedentume, UCMUHHO UJILL JIOHCHO 3MO B8bIPAMCEHUS NPU a = 5,
b=10.

Jlns  ewipadicenus 6 npedvidywem 3a0QHUU  3aRuUWUmMe
DPABHOCUJIbHOE 8bipadiceHue be3 Ucnob308aruUs onepaluu «HE».
Ilocne smoeo paccmasbme 00HYy napy cKobOK mak, umobbl
3HQueHue svipaxcerus npu a=>5, b =10 uamenusiocb Ha obpam-
Hoe.

INornyeckne nepemMeHHbIe

B sspixe Python mosxHO mcIoab3oBaTh mepeMeHHBIe, KOTOPhIe
IPUHUMAIOT TOJIBKO JIOTHUYECKHe 3HaueHusd — True (CHCTHHA») WA
False («J103B»):

b = True
b = False

B soruyeckoil mepeMeHHOM MOKHO XPaHUTh 3HAYEHHEe KaKOoTo-

TO YCJIOBUS M 3aTEM UCIIOJIB30BATh €r0 B YCJIOBHOM oIlepaTope:

fly = (d == 1) or (d == 4)
if not fly:

print( "HeT pemca." )
else:

print( "lonernr!" )

C kKaasuamypvbt 8800amcsa MPU UYUCAA U 3ANUCHIBAIOMCS 8
nepemenmvte a, b u c. Hanuwume npoepammy, Komopas 3anu-
coieaem 8 Jio2uuecKky nepemerHyio anauernue «a» (True), eciu
cpedu HuXx Halioémces napa wuces, CyMma KOmopovlx pasHa 25.
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JKcnepTHas cucrtema

OKCIIepT — 9TO YeJIOBEK, KOTOPHIM 00JIagaeT IIyOOKHMH Teope-
TUYECKUMHI 3HAHUSIMHU U IIPAKTHYECKHM OIILITOM PaOOTHI B HEKOTO-
poit obsactu. Hampumep, Bpadu-oKCIIepT XOPOINIO CTABUT SUATHO3 U
JIEYUT IIOTOMY, UTO MMeeT MeIUIIMHCKOe oOpa3oBaHHe U OO0JIBIION
OIBIT JieueHUs: manumeHToB. OH He TOJBKO 3HaeT PAKTHI, HO IIOHU-
MaeT UX B3aHMMOCBSI3b, MOMKET OOBACHUTL IIPUYUHBI IBJICHUI, Ccle-
JIaTh IPOTHO3, HAWTHU pelleHre B KOHMINKTHOMN CUTyaIlnuH.,

JKCcHepTHAA CHCTEMa — 3TO KOMIILIOTepHAas IIporpaMma, 3agada
KOTOPOM — 3aMEHHUTH 4YeJIOBeKa-dKcIepTa IIPH BBEIPAOOTKE peKoMeH-
Oaltuil OJI IIPUHATUSA PEIlleHUN B CJI0MKHON CUTYAITUH.

OxcmepTHasI cuCTeMa COLEpP KUT 0a3y 3HAHUM, B KOTOPOI Xpa-
HSITCSI He TOJBbKO (PAKTHI, HO W IIPAaBUJIA, IO KOTOPBIM M3 9TUX PaK-
TOB 1eJIaI0TCA BBIBOJIbI.

M5I OCTPOMM IIPOCTEHMINYI0 9KCIIEPTHYIO CHCTEMYy, KOTopas 3a-
Ta€T IIOJIb30BATEJI0 BOIIPOCHI U II0 €r0 OTBETaM OIIpejiesideT KJIace
SKUBOTHBIX.

IIpenmososxum, uyTo B 0a3y 3HAHHUI BHECEHBI CJIeAYIOIe IIpa-
BHUJIA:

® €CJIN Y SKUBOTHOI'O €CTh IIepbsd, TO 3TO — IITUILA;

® eCJIN KMBOTHOE KOPMHUT JEeTEHBIIIIEN MOJIOKOM, TO 3TO — MJIEKO-

IUATAIIIEeE;
® €CJIN KMBOTHOE — MJIEKOIIMTAIOIEee U €CT MACO, TO 9TO — XHUIII-
HUK.

Jlmasor mosb3oBaTeNIsI C 9KCIIEPTHOM CHCTEMOM MOMKET OBITh,
HaIIpuMep, TaKUM (OTBETHI II0JIb30BATEJIS BhIIEJIeHbI KYPCHUBOM):

STO0 XKMBOTHOE KOPMUT IeTey MOJIOKOM? HeT

STO XMBOTHOE MMEeeT Nepbsa? ga

STo nTHLA.

Jlass Toro 4TOOBI OIIpPedesIUTL II0CJIeIOBATEILHOCTH BOIIPOCOB,
OKCIIEPT CTPOUT 0epeso peuwleHull, HalpuMep, TaKoe:
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Kopmur nereit mostoxom?

a
HeT A MJIEKOIIUTAIOIIEee
Nmeet niepbsa? Ect Ms1c0?
HEeT Aa HET Aa
? IITULLA ? XUITHUK
Puc. 3.4.

B mpamMoyronbHMKaX 3anomcaHbl BOIPOCHI, KOTOPhIE 3aaET CH-
cTeMa II0JIb30BATeJNl0, V¥ CTPEJIOK — €ro BO3MOKHBIE OTBETHI («ga»
nan «get»). MoHOM BBIJEJIEHBI BBIBOABLI — Pe3yJIbTaT Pa00THI 9KC-
IIEePTHOU CHUCTEMBI.

Ilocmpotime mpéxyposHesoe Oepeso peweHull 0 c8oell
IKCNEepmHOU CUCMeMbL.

Koneuno, sra cucreMa II03BOJISET OIpPEIEJUTH He BCEe KJIACCHI
SKMBOTHBIX: B HEKOTOPBIX MeCTax Ha cxXeMe CTOAT 3Haku Bompoca. B
9THUX CJIyYasXxX Hallla IIporpaMMa OyeT BRIBOOUTH OTBET «He 3HAION.

YesoBeKy ymoOHee BBOAUTHL OTBET CJOBAMH («Ia», «HET»), TO
eCTh B BHJle CHUMBOJILHOM cTpoku. ViMeHHO B Takoii popmMe Bo3Bpa-
IaeT pe3yJabTaT BBoJa (PYHKITUS input, ¢ KOTOPOH MBI y:Ke 3HaKO-
MBI.

IIporpamma HaumHaetr guaJor ¢ Bompoca «Kopmur mereit moso-
KOM? ¥ B 3aBHCHMOCTH OT OTBETa BBIOMpaeT O4HY M3 IBYX BeTBel
nepesa penrennii (cm. Puc. 3.4).

otvet = input( "Kopmur pnerem mosoxom? " )

if otvet == "gma":

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

Koxeuno, BMecTo MHOIrOTOUMHM JOJIKHEI OBITH JOOABJICHBI KOMAHIIEL,
KOTOpPBIe HY:KHO BBIIIOJTHUTH B KaKIOM CJydae.
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OOpaTuTe BHHMAaHHNE, YTO CUMBOJILHBIE CTPOKH MOYKHO CPABHU-
BaTh C IIOMOIIILIO OIIEPaATOpa «==» TaK ke, KaK 1 YUcJIa.

Pasbepém masbHeiilne OefiCTBUS CUCTEMBI IIPH IIEPBOM OTBETE
«ga». Bo-mmepBhIX, HY3KHO BBIBECTH IIEPBHIN Pe3yJIbTaT: «ITO MJIEKO-
muTamIiee». Bo-BTOphIX, 3aJaéM BTOPOM BOIIPOC I B 3aBUCHUMOCTH OT

OTBeTa Ha HETo coo0IlaeM BTOPOU Pe3yJIbTAT:
print( "Mnexonurarwumee." )

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

print( "Xmuamk." )
else:

print( "He 3BHaw." )

Bropyio BeTKy ri1aBHOTO yCJIOBHOIO oIlepaTopa (BapuaHT 2) BEI
MOKeTe HaIllcaTh CaMOCTOATEJILHO.

OOpaTtuTe BHHMaHMe, YTO YCJIOBHE «otver == 'gma'» cpabota-
eT TOJIbKO TOTJa, KOTJa II0JIb30BaTeJIb BBEJIET OTBET MMEHHO Tak,
BCEMH CTPOUYHBIMHK OykBaMu. Eciam om mabepér «/la» (c 3arsaBHOI
OYKBBI) IporpaMMa IPUMeET 3TO KaK OTBET «HeT». UToOBI PeIinuTh aTy

IIpo0JIeMy, HY$KHO HCIIOJIb30BaTh CJI0MKHOE YCJIOBHE:
if otvet == "ma" or otvet == "a":

I/ITaR, Tellepb BBI yMeeTe HMCIIOJIB30BaTh II€pPEeMEHHBbIC emé on-
HOTI'O THUIIa — CHMMBOJIBHBIE CTPOKH.

BbiBOAbI:

e YCJIOBHBIHA OIIEPATOP COAYKHUT IJIsI OPTaHU3AINY BETBJICHNS — BhI-
Oopa omgHOro M3 ABYX BapuaHTOB meiictBuii. J{1sa BbIOOpa OoJee,
YyeM M3 JBYX BAPHUAHTOB, HYKHO MCIIOJIH30BATh HECKOJIBKO YCJIOB-
HBIX OIIePaATOPOB.

e YCJIOBHBIM oIlepaTop B IOJIHOI (popme comep:KuT 1) yciaoBue, 2)
CIIMCOK KOMAHJ, KOTOpPbIe HYKHO BBIIIOJHHUTH, €CJIM YCJIOBHE IC-
TUHHO, U 3) COMCOK KOMAH]], KOTOpPbIe HY’XHO BBIIIOJHHUTDL, €CJIU
YCJIOBHE JIOYKHO.
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e Kcam ycJOBHBIM oIlepaTop 3alllicaH B HEMIOJIHOH (hopme, TO IIpH
JIO:KHOM YCJIOBMY HUKAKUX JEHCTBUU He BBHIIOJIHIETCS.

e VCJ/IOBHBIHA OIlepaTop B IIOJIHOI popMe MOMKHO 3aMeHHTHh Ha JIBa
YCJIOBHBIX OIlepaTopa B HEIIOJHOM opMe; YCJIOBHUS B HHUX ITOJIK-
HBI OBITh B3aWMMHO OOpPATHBIMH: €CJH OJHO M3 HUX HUCTUHHO, TO
IPyTroe JOJIKHO OBITH JIOYKHO.

e BHyTpu KakI0il BEeTKH YCJOBHOI'O OIlepaTopa MOYKHO HCIIOJIb30-
BaTh JIIOOBIE OIIePATOPHI I3bIKA IIPOrPAMMHUPOBAHUS, B TOM YHCJIE
U BJIOKEHHBIE YCJIOBHBIE OIIePATOPHI.

e B CI0MKHBIX yCI0BHAX /1 00BbeIMHEHNS HECKOJbKUX YCJIOBUM
UCHOJIb3yI0TCA Jormueckue omeparmu «M», «AJIN» u «HE». B
s3bike Python onu obo3HauvatoTcs ciay:keOHbBIMU cJioBaMu and, or
n not.

e Omepamua «/» (and) o3HauaeT OIHOBPEMEHHOE BBIIIOJHEHUE
IIBYX MJIN HECKOJBKUX YCJIOBHIA.

e Omeparua «JIN» (or) o3Havaer BBIIIOJIHEHHE XOTS OBI OIHOTO
M3 IBYX HUJIA HECKOJIbKHX YCJIOBUH.

e Omnepamua «HE» (not) osmauaer odoparHoe ycioBue (IIPOTHBOIIO-
JIOYKHOE HMCXOTHOMY).

o Jlormueckas IepeMeHHAasI — 9oTO IIepeMeHHas, KOTOpas MOYKeT
OPUHUMATDH TOJBKO JIOTHYECKHE 3HAYEHUS: «UCTHUHA» U «JIOMKDY.

e ODKcIepTHAs CHCTeMa — 9TO KOMIIbIOTepHAas IIporpamMma, 3agada
KOTOPOH — 3aMeHHUTHh 4YeJIOBeKa-oKCIIepTa IIPU BBIPAaOOTKE peKo-
MeHIAITuU JJId IIPUHATUA PEIlleHUuN B CJIOSKHOU CUTYAaIlUH.
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MHTennekT-kapTta

BETBJICHUS ‘
" Y "
BJIOKEHHBIN CIIOBHELA OLEDATO B IIOJIHOM popme
YCJIOBHEIH ommepaTop [~ Y paTop B HETIOJIHOI (popMe
{ OTHOIITEHUST
False JIOTUYEeCKoe | yCITOBTe (£, <=, >, >=,=,<>) |
True 3HAYEeHUe JIOTUYEeCKHEe OIlePaIlyy |
(«W», «AJI», «HE»)
Y
\
CJIOJKHBIE YCJIOBHS
JIOTUYeCKasd BEIOOD 13 JIBYX Y
IIlepeMeHHAasd BapuaHTOB
Y
9KCIIepPTHAS JIEPEBO
cucremMa © | peuleHUU
Puc. 3.5.

g MpakTnueckana pabora Nell. BetsneHusn

@ MpakTuueckasa pabora N212. CnoxHble ycnosus

0-
Q MpakTnuueckasa pabora N213. J/loruueckme nepemeHHble

=)
MpakTnueckaa pabora Ne14. dkcnepTHaa cuctema (Npoekr)

Bonpocbl u 3apaHus

1.

Kaxkwue 3amaum HEeBO3MOKHO PEIIUTH C IIOMOIIBIO JIMHEHHBIX AJI-
TOPUTMOB?

Kaxk BBI mymaere, XBaTUT JIM JIMHEMHBIX AJITOPATMOB U BETBJIE-
HUH 111 pa3paboTKY JII000H IIporpaMMbl?

ITouemy HeJsIb3d BBIIOJHUTH OOMEH 3HAYCHUH ABYX IEepPEeMEeHHBIX
BOBamara:a =b; b =a?

Mo:xHO 1 IepecTaBJIAThH OIIePATOPEI B IIPUBEIEHHOM aJITOPUTME
oOMeHa 3HadYeHHM IByX mnepemeHHBIX! KEciam Her, mpusemgmure
KOHTPIIPHMED, KOI'a IIepecTaHOBKA JacT HeBePHLIN pe3ysIbTar.

. Kak BBI mymaere, MOHO JI1 000MTHCEH TOJILKO HEIIOJIHOM popMOii

YCJIOBHBIX OIIEPATOPOB?
Kakune orHOItenua BbI 3HaeTe? Kak o0o3HadYamwTCad OTHOIIIEHUA
«PaBHO» U «HE PABHO»?
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7. YeM OTJIMYAIOTCS OIIEPATOPBI «=» U «==»7
8. Kax ompenesnserca MopsaagoK BBEIYMCICHUNA B CJIOMKHOM YCJIOBHH?
Kak ero uameHurtn?

3agauu

1. O0ObsacHuTe, YeM OTJIHMYAIOTCS CJeayiolnue QparMeHTsl IIPo-

rpaMMm:
if a > b: a=b
a=c

71
if a > b: a =b

else: a = ¢
IIpuBenuTe mpuMepHl UCXOOHBIX HAHHBIX, OJI KOTOPBIX Pe3yJib-
TATHI BBIIIOJIHEHHS 00emX IIporpaMM (3HaudeHue IIepeMeHHOH Q)
OyayT OOMHAKOBBIMH, U IIPUMEPhI JAHHBIX, JJIS KOTOPBLIX OHU OY-
IyT PA3IAIHBIMU.

2. O0bsacHHUTE, YeM OTJMYAITCA CJeayolnme (pparMeHThl IIPO-

rpaMM:

if a > b: a =b

if a > c: a c

if a > b: a=b

elif a > ¢: a = c¢
IIpuBenuTe mpuMephl UCXOOHBIX HAHHBIX, I/ KOTOPBIX Pe3yJib-
TATHl BBIIIOJIHEHUsS 00emx IIporpamMMm (3HaueHHe IIepeMeHHOH Q)
OyayT OOMHAKOBBIMH, U IIPUMEPHI JAHHBIX, JJIS KOTOPBLIX OHU OY-
IyT Pa3IMIHBIMHU.

3. TpeboBasioch 3anucaTh B mepeMeHHyo M MakcuMaJIbHOe U3 TPEX
YrceJI, XpaHaIUXCcs B IepeMeHHbIX a, b u c¢. IIporpamMmuct cre-
IITYJI ¥ HAIIACAJ IPOoTpaMMy TakK:

if a >b: M= a

else: M
if ¢ >b: M=
else: M

obaovb
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IIpuBenuTe KOHTpHPUMEP, TO €CTH 3HAUEHUS IIePEeMEeHHBIX, IIPU
KOTOPOM B IrepeMeHHo# M Oymer mojiydeH HeBepHBIH oTBeT. Kax
HYKHO U3MEHHTh IIporpaMMy, YTOOBI OHa Bcerga paboraJia Ipa-
BUJIBHO?

4. Haoumimre mporpamMmy, KoTopas MIOJIydyaeT ¢ KJIaBHUATYPHI JIBa
IeJIBIX YMCJIa U HAaXOJUT HAauOoJbIllee U HaMeHbIIlee 13 HUX.

5. Hammummure mporpamMmy, KoTopas IIOJIydyaeT C KJIaBHUATYPHI TPHU
IeJIBIX YMCJIa U HAaXOOUT HAauOoJbIllee U HaMeHbIIlee 13 HUX.

6. *Hanoummre nporpaMmy, KoTopasi IOJydaeT ¢ KJIaBHUATYPHI BO3-
pacTtel Tpéx uesioBek (AmTona, Bopuca m Buxropa) u ompeneis-
eT, KTO U3 HUX cTapIile.

7. Hanmummure mporpaMmy, KoTopas IIOJydaeT TPM YKCIa — POCT
TPEX CIOPTCMEHOB, M BEIBOOUT coobireHue «Ilo pocry.», ecam
YucJia BBeeHEI 110 Bo3pacTaHuio (HeyObIBAHMWIO), UJIN COOOIIEeHIIe
«He mo pocty!», ecoiu oHE BBeeHBI B IPYIrOM HIOPSIIKE.

8. Hamumiure mmporpaMmy, KoTopas moJiydyaeT ¢ KJIaBHATyPhl HOMEp
MecCsIla M BBEIBOJUT HAa3BaHME COOTBETCTBYIOIIETO €My BpeMeHU
roaa WA cooOIeHre 00 ornoke.

9. *Hanummre mporpaMmy, KoTopasl IOJydaeT ¢ KJIaBHUATYPHI BO3-
pact yesoBeka (1iejoe 4mciio, He npessiniaiomniee 120) U BHIBOIUT
9TOT BO3PACT CO CJIOBOM IOy, «roma» Wian «iet. Hampumep, «21
rom, «22 roma», «25 jem».

10. Hammuimure mporpamMmy, KoTopasi IIOJy4YaeT ¢ KJaBHATYPHI Iie-
JI0oe YHCJI0O ¥ BHIBOOUT OTBEeT Ha Bolpoc: «BepHo s, 4TO OBIIO
IIOJIYUEHO TPEX3HAYHOE UHCIIO?.

11. Hanmuimure mporpaMmMy, KOTOpas IIOJIydaeT ¢ KJIaBHUATYpPhI TPEX-
3HAaYHOEe YMCJI0O M BBIBOAUT OTBET Ha BoIpoc: «BepHo mam, 4TO
BBEJIEHHOE YMCJIO — IAJIMHIAPOM?» (UHUCIIO-TIaIMHIPOM YHTAETCS
OOMHAKOBO CJIeBa HAIIPaBO W CIpaBa HaJIeBO, HAIIPHUMEp, YHCJIO
151).

12. *Hammimure mporpamMmy, KoTopas IIOJAy4YaeT ¢ KJIABHATYPHI
TpEX3HAYHOE YMCJIO M BBEIBOJOUT OTBEeT Ha Bompoc: «BepwHo jm,
4TO BCe IM@PPHI BBEIEHHOI0 UKCJIA OTUHAKOBEI Y.
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13. *Hamuimure mporpamMmy, KoTopas BBEIOMpaeT MaKCHMAaJIbHOE U
MUHHMAaJILHOE U3 IIATU BBEIEHHBIX UHCEJI.

14. Hanmmmure mporpamMmy, KoTopas oOIpenesiseT, IPUHAIICKUT
JIM YHCJIO X OTpe3ky [a; b]. Bce umciia BemecTBeHHBIE, 3HAUYEHUSI
x, a 1 b BBOOaTCs ¢ KJIaBHUATyphl. PaspaboraiiTe gBa BapuaHTa
IIPOTPAMMBI: C HCIIOJIb30BAHMEM BJIOKEHHBIX YCJIOBHBIX OIlepa-
TOPOB U CO CJIOKHBIM yCJIOBHEM.

15. *Hamuimure mporpaMmy, KoTopasl IIOJydYaeT TPEX3HAUHOE YHC-
JIO ¥ OIIpejeJsisieT, BepHO JIM, UYTO BCe ero IIU(pHI pasHbie (IIpo-
rpaMMa JOJI:KHA BBIBECTH OTBET «Ia» WJIHU «HET»).

16. *Hammimure mporpaMmy, KoTopasi IIOJydYaeT TPEX3HAUHOE UHC-
JIO W OIIpeJiesisieT, BEePHO JIM, B €ro 3allliCh eCTh OJUHAKOBEIE
IUQPHI (IporpaMMa JOJIFKHA BBIBECTH OTBET «Ia» HJIU «HEeT»).

17. *Hamuimure mporpamMmy, KoTOpas IOJIydaeT YeTHIPEX3HAUYHOe
YHCJIO W OIpeJesisieT, BePHO JIK, YTO OHO SIBJISAETCS IaJIHHIPO-
MOM (IIporpamMMa HOOJIKHA BBIBECTH OTBET «Ja» WJIH «HEeT»).
Hampumep, uncio 2332 — manuaapoMm, a 2342 — Her.

18. Hanouimure mmporpamMmy, KoTopas pellaeTr JHUHEHHOe ypaBHeHUe
a-x = b. 3Havenusa a u b u3BecTHHI (BBOIATCS C KJIaBUATYPHI), a
x Hys:kHO HaliTu. Bce uncia BemecrtBennbie. Ilogymatite, 3auem
B OTOM 3aJave HYKHBI BeTBJICHUSI.

19. Hanmuiure mporpamMmy, KoTopasl IIOJydYaeT C KJaBUATYPHI HO-
Mep Mecslla U OIpeJesiseT, CKOJIbKO JHel B oaToM Mmecsiie. Ilpm
BBOJe HEBEPHOI0 HOoMepa Mecdalla JIOJKHO OBITH BHIBEOEHO CO-
obOIIeHne 00 oInoKe.

20. Hammuiure mporpaMMy, KOoTopasi pasMelaeT CIydariHBIM oopa-
30M JBe JIagbM Ha IIaXMaTHOM JOCKe U oIpenesisder, ObIOT JIn
9TH JIaAbU IPYT Apyra.

21. Hammuimmre mporpaMMy, KOTopasi pasMelaeTr CJIydariHBIM oopa-
30M OBYX CJIOHOB Ha IITaXMATHOI JIOCKE W OIIPeJesisieT, CTOSAT JIU
OHM Ha II0JISIX OJHOTO IIBeTa.

22. *Hanumure mporpaMmy, KOTopasi IOJIydaeT ¢ KJIaBHUATYPHI KO-
OpPOMHATHI ABYX (pep3eil Ha IMaXMAaTHOM OOCKE M OIpeJeJiser,
OBIOT Jiu 9TU (pep3u APYT ApyTa.
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23. *Hanumure mporpaMmy, KOTopas MOJIydaeT ¢ KJIaBHATYPHI KO-
OpJWHATHL OBYX KOHEU Ha IMMaxXMaTHOU JOCKe U OIIpeesisder,
OBIOT JIM 9THU KOHU IPYT Ipyra.

24. *Hanumure mporpaMMy, KoTopas II0JydaeT ¢ KJIaBHATYPHI HO-
Mep Mecdlla U JeHb, M OIIpedesIsdeT, CKOJIBKO OJHEH 0CTaJIOCh 0
Hosoro roga. IIpu BBoOge HeBepHBIX HAHHBIX HOJIKHO OBITH BBI-
BeJIeHO coo0IeHmne 00 OIInoKe.

25. *Hanumure mmporpamMmy, KOTOpas IIOJIy4YaeT IIeJioe YMCJIO0, He
npeBwimalomniee 100, m BBEIBOOUT €r0 IIPOIINCHIO, HAIIPUMeED,
21 — «aBadIaTh OOUHY.

26. Kakyio yacth gepeBa pelleHuil HyKHO PaCIIHPUTH, YTOOBI dKC-
IIepTHas CUCTeMa, IIpHUBeIEHHAasa B maparpadpe, MorJjia oipeme-
JISITH PBIO II0 YCJIOBHIO «ECJIU KMBOTHOE OBIIITHUT KadpaMi, TO 3TO
peI0oa»? JlopaboraiiTe ImporpaMmy 1 OTJIAIbTE e€.

27. PagpaboraiiTe HeOOJIBIIIYI0 9KCIEPTHYIO CHCTEeMY OJIsI TOM 00JIa-
CTH, KOTOpas BaM MHTEepecHaA.

r |

TeMbl COOOLLEHUN:

a) « Berbop 13 MHOTHX BAPHUAHTOB»
0) «DKCIIepPTHLIE CHCTEMbD
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§ 20. NporpamMmupoBaHue UMKNNYECKUX anropuTMoB

KaogyeBbie ciaoBa:

e IIUKJI e ajsmroputm EBriamnma
e CUETUYHUK IIIaroB IIMKJIA ® I[MKJI II0 IePEeMEHHOM
® IIUKJI C yCJIOBUEM e IIepeMeHHAasd IINKJIa

Kak opraHusoBaTtb Luukn?

JlommycTM, MBI XOTUM BBIBECTH 5 pa3 HaA 9KpPaH CJIOBO «IIPHU-

Be™. M0KHO, KOHEYHO, 3aIIMCATh O OMUHAKOBBIX KOMAH/T:
print( "npmueer"
print( "npueBeT" )
print( "npmueer" )
print( "npueBeT" )
print( "npueBeT" )

Ho uto eciu my:xHO OymeT cmesaTth kakue-To gerictBusg 1000 mam

1000000 pas3? B aroMm ciaydae MOKHO OopraHm3oBaTh IHKJI. IIpo-

CTEHUINHUH IUKJI, HYKHBIM HaM B 9TOH 3aja4de, MBI XOTeJIX ObI 3aIIi-

caThb TaK:
# cmemam 5 pas:
print( "npmueer" )

K coxxanenuio, B a3pike Python (kak 1 Bo MHOTMX OPYTUX A3BI-
KaxX IIPOTrPaMMHPOBAHUS) TAKOTO IIuKJaa HeTs. OmHAKO MOMKHO JIer-
KO 3aIIporpaMMUPOBATh Te sKe JeHCTBUS HEeMHOro mo-apyromy. Jla-
BayiTe pas30bepéMcs, KaK MOKHO OPTaHU30BATHb ITMKJ B SI3BIKE
Python.

Brr 3maere, uTo mporpaMMa BBIOOJIHSETCS aBTomMaTuyecku. U
IIPH 9TOM B JII000M MOMEHT HYKHO 3HATbh, CKOJIbBKO Pa3 yike BBIIIOJI-
HEeH ITUKJI U CKOJIBKO eIlé O0CTAJIOCh BBIIIOJHUTL. J[J1s1 aToro Heobxo-
IHUMO HMCIOJIb30BATh IYeHKy maMATH (IIepeMeHHyo). B Heill M0KHO,
HaOpuMep, 3allOMHHATH, CKOJIBKO pa3 IIUKJ yiKe OBLI BBIIIOJIHEH.
Taxyto IepeMeHHyI0 I1eJIOTO THUIIa YaCTO HAa3bIBAETCS CUEMUUKOM.

3 Takoi IUKJI eCcTb, HAIIPUMED, B IITKOJBHOM AJITOPUTMHUYECKOM S3BIKe CUCTeMBI Ky-

Mup.
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Cuauayia B mepeMeHHYI-CUETUYNK 3aINCHIBAIOT HOJIb (IIUKJI eIé
He BBIIOJIHEH HU pa3y), a IIocJie KaKJIOTr0 IIOBTOPEHUS ITHMKJIA yBe-
JIMYUBAIOT 3HAYEHNE CUETUYNKA HA eTUHUILY:
count = 0
while count < 5: # BaromoBok umkiIa
print( "npmueer" )
count += 1 # yBesmueHMe cUETUMKA
B a0t mporpaMmMe mcIIoab3yeTcss HOBOe CIyskeOHoe cjioBo while, 110-
cJie KOTOPOTO 3aITMCAaHO YCJIOBHE.

Haiioume u 3anuwume 6 mempaos nepesod AH2JIULUCKUX CJI08
while, count.

ITockonbKy ITMKJ CBA3aH C IIOBTOPEHHEM, ITHUKJIMYECKHe aJIro-
PUTMBI HAa3BIBAIOT umepauuormbimu (0T JIaT. iteratio — IIOBTOpe-
Hue). Kammoe BEIIIOSTHEHME Tesa IIMKJIA Ha3hIBAIOT Uumepauuell.

Bce omepaTopsl, KOTOphIe BBIIIOJHSIOTCSA B ITUKJIe (OHM Has3bIBAa-
I0OTCSI MeJioM UUKJIQ) CABUTAIOTCS BIIPABO HA OJMHAKOBOE YMCJIO IIO-
3UIINI, TAK Ke KaK M B YCJIOBHOM oIlepaTope. JDTOT IPUEM ITO3BOJII-
eT 000MTHCEH 0e3 OIIepaTOPHLIX CKOOOK, OTPAHUYHMBAIOIINX TEJIO K-
Jia B JIPYTUX A3BIKaX IPOrpaMMUPOBAHUA.

HaMm Hy:kHO BBIIIOJIHATH ITMKJI 5 pas3, TO €CTh IIOKA CUYETUYHK He
cra”deT paBeH 5. O0 3TOM TOBOPUT 3A20.1080K UUK.IQ

while count < 5:

Ero mosxHO IIpounTaTh KaK «gesiai, moka count < b».

ITocme ra:kmoii mTepaluu IIUKJIA IIepeMeHHas count yBeJIudu-
BaeTcsd Ha 1 — IIMKJ BBIIIOJIHEH elné oauH pa3. Kcam mporpammuct
3a0ymeT HaIIKCcaTh 9TOT OIIEPATOP, IIPOU3OMIET 3AUUKIUBAHUE: TIPO-
rpaMMa HHKOTZAa He OCTAaHOBHUTCS, IIOTOMY UYTO yCJIOBHE count <5
HMKOTIa He CTaHeT JIOYKHBIM.

[Myka MOMKHO IIOCTPOUTH U IIO-APYrOMY: Cpa3y 3alHucaThb B CUET-
YUK HYKHOE KOJUYEeCTBO HTepaluii, M II0CJIe KaKIOU HTepalluu
ITUKJIA yMeHbuwams caétTunk Ha 1. Torma MUK JoJKeH 3aKOHYUTh-
cs IIPM HYJIEBOM 3HAUYEHUM CUETUYMKA.

Sanuwume 8 mempadv UUKJL CO CUEMUUKOM, KOMOPbLU
YMEHbULACMCS OM HYHCHO20 3HAUCHUS 00 HYJIA.
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OTor BapHuaHT HECKOJIBKO JIy4Ille, YeM HpeHBIZ[YHIHfI, ITIOCKOJIb-
Ry CUETUYUNK CpaBHHBAaeETCAd C HyJIéM, a Taroe CpaBHEHMEe BLIIIOJIHAET-
Cd B IIPpOIIeCCope aBTOMATHYECKH.

LUuknbl ¢ ycnoBuem

[Muky, B KOTOPOM ITPpOBEPKA YCJIOBUS BBIIIOJIHSAETCS IPU BXOJIE
(mepen BBIIIOJIHEHHEM OYePeqHOTO Iara) Ha3bIBAETCS UUKJIOM C
npeodycsio8uem, TO €CThb IIUKJIOM C MpeIBapPUTEJIbHON IIPOBEPKOLI
ycaoBus. Ilepen Tem, kak HaYaTh BBINOJIHEHNE ITHUKJIA, MBI IIPOBE-
psAeM, HY:KHO JIM 9TO OeJIaTh BOOOIIEe. JTO MOYKHO CPABHHUTH C TAKOM
cCUTyalluel: mepea TeM, KaK HIPBITHYTh B 0OacCeiH, Hy:KHO IIPOBe-
PUTH, €CTh JIK B HEM BOJA.

Bce 1mukipl, 3ammcanHble B HadaJsie maparpadga — 9To IIUKJIBL C
IIpeIycJIOBUEM. Y HUX €CTh JIBA Ba*KHBIX CBOHCTBA:
® IIMKJI He BBIIIOJIHUTCA HU pa3y, ecJid yCJOBHEe B caMOM HauaJie

JIOKHO;
e KakK TOJIbKO HapyIlIaeTcs YCJOBHE B 3ar0JIOBKe ITHMKJIA, ero pado-
Ta 3aKaHYNBaETC.

PaccmoTpum emré ommy 3amavy, KoTopas pemraeTcs ¢ IIOMOIIbIO
ITUKJIAa C ycJIoBHUeM. TpedyeTcs BBECTH ¢ KJIABUATYPHI HATYPAaJIbHOE
YHCJIO M HAWTH CYMMY IIMQP ero mecATHYHOH 3ammcu. Hampumep,
ecJIM BBeJIM 4YmucJIo 123, mporpaMmMa J0JI:KHA BBIBECTH cymMMy 1+2+3
= 6.

Cuauasia cocTaBEM aJITOPUTM pelleHus oTo 3amaun. lIpemrmo-
JIO:KMM, YTO YHCJIO 3aIIMCAHO B IepeMeHHoi N. Ham Hy:KHO Kak-TO
Pas30UTh YKCJI0 HA OTOeIbHbBIE ITUQPHL.

3anuuwiume KomMarobl, ¢ ROMOULBIO KOMOPBLX MONCHO:
e 3anucams 8 nepemMeHHyYi d NOoCJeOHII0 UUPpPY HUCIA,
HAxX00aW,e20cs 8 nepemeHHoll N;
e ombpocums RNOCIEOHIIN UUPDPY UHUCIA, HAX00AULL20Cs 8
nepemeHHolu N;
e Jobasumv 3HAUeHUEe nepemMeHHOl d K 3HAUeHUI0, HAX00s-
weMmycs, 8 nepemerHoll s.
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BemmomumM, uTo ocraTok oT mesenus uuciia Ha 10 paBeH 1mo-
ciaemHer I1udpe ero JeCcITUYHOH 3aIlHMCH. JalluilieM 3Ty IIHQpy B
nepeMeHHy0 digit:

digit = N % 10
Cymmy 1mmmdp OygeM XpaHHUTDH B I1eJI0H IIepeMeHHo summa. B camom
HavaJie, IIOKA HU OJHY IIH(pPY eIné He oOpadoTasm, 3HaYeHUe 9TOH
IIepeMeHHO PaBHO HYJIIO:

summa = 0

J171s1 TOTO YTOOBI JOOABUTH K HPEabIayIeil cyMMe HOBYIO Iy,
HY:KHO 3aMeHUTh 3HadYeHHe MepeMeHHOU summa Ha summa+tdigit, TO
€CTh BBIIIOJIHUTE IIPUCBABAHUE

summa += digit
Jl1s1 Toro uTOORI 3aTeM OTCeYh IOCJIeTHION IMdpy uuciaa N, pasae-
aum N Ha 10 (ocHOBaHME CUCTEMBI CUMCIICHUS):

N=N// 10

OTu TpU omepaliiyd — BBIAeJIeHHe IocjaenqHeidl Imumdphl Yucaa,
yBeJIMUeHNEe CyMMBI 1 OTCeUYeHUe IOoCJIeqHeHr ITUQPPhl — HYKHO BBI-
IIOJIHATH HECKOJIBKO pas, IoKa Bce IU(QPHI He OyayT oopaboTaHbl (1
oTceueHbl!) ¥ B mepeMeHHOM N He OCTaAHeTCS HOJIb:

N = int( input ("Beemure umcno: ") )

summa = 0

while N !'= O0:

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

Buinonnume pyunyio npoxkpymky npoepammv, npu N = 123.
Onpedeniume umoaosoe 3Hauerue nepemerHol summa.

Jlns BBeméunHoOro umcaa 123 mporpaMMma JOJIsKHA BBEIIATH OTBET
6 (mmociiegHee 3HAYEHME IIepeMeHHOM sum). OTo IPpaBUJILHBIA OTBET.

B oTnmume oT mpenpiayInero mpuMmepa, 34ech KOJHUECTBO IIa-
OB IIMKJIA 3apaHee HEM3BECTHO, OHO OIIpenessgeTcsd KOJHUYECTBOM
1P BBEOEHHOIO YHCIA.
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o

Crontbko pa3 BblNOJIHUMCA UUKJL, eCJiit 88eCmi 00HO3HAUHOE
yucno? 0sysnaunoe? K-anauroe? yucno 0?

Karxosa wmoowcem 6vimvb cymma uugp 08y3HAUH020 YUCTAL
mpéxanauroeo? K-anauro2o?

JloxasemMm, 4TO aTa mporpamMma He 3aIlUKJINTCSI, TO eCTh He 0y-
meT paboraTh OeckoHeuHo. LUK 3aBepitaercs, Korga mepeMeHHas
N cTaHOBUTCS paBHA HYJIIO, II03TOMY HYKHO JOKa3aTh, YTO 3TO 00s-
3aresibHO cayuutes. [lo ycmoBuio 3agamHoe Ymca0 — HATypaIbHOE,
Ha KaKJIOM IIare IMKJIa oHo geautcsa Ha 10 (octaTok oTOpachkIiBaer-
csI), TIOATOMY 3HaUeHHe IIepeMeHHON N KasKIbIH pa3 YMeHbIIaeTCsd.
B pesyabTaTe 1mocie odepemHOro yMEHBIIEHHS OHO 00s3aTeIbHO
CTaHeT PaBHO HYJIIO.

Anroputm EBKnnpa

Anroputm EBriamma mosBosisser HaAWTH HAMOOJBIIHI OOIIMM
nenutenab (HOJ) nByx HaTypaIbHBIX YHCEI.

Aaropurm EBkaumpga n1d HaTypasJbHBIX 4YMCeJI: 3aMeHSTb
O0JIbIlIee M3 OBYX 3aJaHHBIX YMCeJI Ha MX Pa3HOCTh J0 TeX II0p, II0Ka
oHH He cTaHyT paBHbl. [lomyuernnoe umcso u ectb ux HO/JI.

OTOoT BapuaHT aJITOpUTMa paboTaeT JOBOJIBHO MEIJIEHHO, eCJIn
OJHO U3 YMcCeJ 3HAUYHUTEJbHO MeHbIIle Apyroro, HaIpuMmep, OJd IIa-
peI unces 2 u 2020. 3HaUnTeILHO OBICTPEE BBIIOJIHSIETCS YJIIyJIlIeH-
HEIT (Moouguyuposartsili) aaroputM EBKimnaa.

Moagudumuposauusiii aaroputm EBranga nasg HaTypaabHbBIX
YHCeJI: 3aMeHATEH 00JIbIllee M3 ABYX 3aJaHHBIX YHCEJ HA OCTATOK OT
IejeHns 00JIBINIEro Ha MeHbIlee, IIOKA 3TOT OCTAaTOK He CTAaHeT pa-
BeH HyJi0. Torma Bropoe umcyo u ectb ux HO/JI.

M#s1 BuguM, YTO 3[eCh TOXKE HYMKHO BBIIIOJIHSTH HEKOTOpBIE
ommeparimyu HEeCKOJbKO pa3, IMIPUYEM CKOJBKO pa3 — 3apaHee HeU3-
BecTHO. Ho Hac BBRIpyYUT ITMKJI C yCJIOBUEM, BeIb MBI 3HaeM, KOrja
HYKHO OCTAHOBUTHCS — KOTJAa Kakoe-HUOyOb M3 ABYX YHCEJ CTAHEeT
pPaBHO HYJIIO.
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anuwume ycnosue, Komopoe 03Hauaem «00HO U3 3HAUeHUl
nepemenmbvltx a unu b pasmno Hynon. Ilocne amoeo 3anuwume
obpammoe ycsiosue.

Temepb MBI TOTOBBI 3AIIMCATH ITHKJI:
while a '= 0 and b '= 0:

if a > b:
a=a%5%hb
else:
b=Db % a

Ocraérca BBIBECTH pe3yJibTaT — HeEHYJeBoe 3HauveHHe Iepe-
MEHHOM a ujau b.

3anuwume  YCJA08HLIL  onepamop, KOMmMoOpwvlli  8b.800UmM
pe3yabmam, nposepsas O00HY U3 NepeMeHHblX HA PABEHCIME0
HYJL10.

U3z 0syx nepemenmuvix, a u b, oona (HeuszsecmHo Kaxas) pasHa
HYJII0, @ 8mopas — He HOJAb. 3anuuiume apugmemuuecKoe
suipadiceHlle, Komopoe 8ce20a pasHO 8mopoli (Hewy.Jiesol)
nepemeHHOlL.

KoanmuecrBo mrepammii Taxkoro IHUKIIA 3apaHee HEM3BECTHO U
3aBUCUT OT MCXOJHBIX TAHHBIX. JlOIOJIHMM IIporpaMMy Tak, YTOOBI
OHA CUMTAaJIA eIlé M KOJIHMUYECTBO CIOeJIaHHBIX mTeparuii. J[i1a aroro
HYKHO BBECTH IIepeMeHHYIO-CUETUNK Iiejoro tuna. Ilepen mauasom
ITUKJIA CUYETUYUK OOHYyJIsgeTcsa (B Hero 3aluchbIBaeTcs HOJb), W II0CJIe
KasKJ0U uUTepaluy 3Ha4YeHHe CYETYMKA yBeJNYUBaeTCd HA eIUHU-
my:

count = 0

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

count +=1

print( a + b )

print( "llaroB:", count )

BmecTto MHOrOTOUMS HYKHO BCTABUTH YCJIOBHBIM OIIepaTop, KaK
¥ B IpeabIAyIneM BapuaHTe nporpaMmsel. O0paTuTe BHUMAHNE, YTO
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ommeparTrop, YBeJII/I‘II/IBaIOIlII/II;)I 3Ha4YEeHUe C‘IéT‘II/IRa, 3alrrcbiBaeTCd C
OTCTYIIOM — OH HaXOOHUTCA B TeJie ITUKJIA.

Linknbl B Apyrux sisabikax nporpaMmMmMpoBaHus

Anroputm EBrkiamna ma sspixe llackaib sammceiBaeTcs cieny-
IOIIIIM 00pPa30M:
while (a <> 0) and (b <> 0) do
if a > b then
a := amodDb
else
b := b mod a;
B saswixe Ilackann kKaskmoe ycijioBHe B COCTaBe CJIOMKHOIO YCJIOBHSI
00513aTEJILHO B3SATh B CKOOKH, 9TO CBSI3aHO C IPYTHUM IIOPSIIKOM BBI-
IOJIHEeHUA (npuopumemom) JOTUIECKUX OIepaIlii.
A BOT TOT ke aaroputM Ha s3bike C++:
while (a '= 0 && b '= 0) {
if (a >Db)
a=a % b;
else
b=Db % a;
}
B s3pike C++ Teso 1muKIa orpaHMYMBaETCs (PUTYPHBIMU CKOOKAMM.
Eciu B Tese 1mmkaa 3ammcaH BCero OOWH OIepaTop, (PUTypHBIE
CKOOKH MOYKHO He CTaBHUTh.

Hccneoyiime smu gppaemermovt npoepammovl 1 onpedesiume, KaK
aanucvieaiomes 8 asvikax Ilackans u C++ omHuoweHue «He
DPABHO», ONEPAUUs 83AMUS OCIAMKA 0M 0eJleHUS, JI02UYeCKAs
onepauus «H.

OGpaboTKa NoToKa AaHHbIX

Ha Bxom mporpamMmbl IIOCTyIIaeT nROMOK OQHHbLX — IIOCJIEJIOBA-
TEJIBHOCTh IeJIBIX YHCeJI, KOTopas 3aKkaHuYuBaeTcs HyJIeM. Tpebyer-
csI HAUTHU CyMMY 3JIEMEHTOB 9TOM I10CJIeJI0BATEILHOCTH.

B aToit 3ajave He HY:KHO COXPAHSTH BCce JaHHBIE B IIAMSTU, MBI
MOKeM J00aBJISATH UX K cyMMe 110 ogHomy. Mcimoab3yeM aBe IeJIbIX
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IIepeMeHHbIX: B IIepeMeHHOM x OyJgeM XpaHUTh IocjIeqHee BBEJIEH-
HOE YHCJIO, a B IIepeMeHHOM summa — HaKaIlJInBaTh CYMMY.

Kakxoe nauanvroe 3nauenue HyHcHO NPUCBOUMb NepeMeHHOl
summa?

Kax oOdobasumbv K 3HQUeHUIO NepemMeHHOl Summa 3HAUeHUe
nepemerHoll x?

CuauvaJjia 3amuireM OCHOBHOM ITMKJI IIPOTPaAMM, «CKPBIB» IIATH
aJTOpuUTMa B KOMMEHTAaPUIX:
while x !'= 0:
# moBbaBUTE X K CyMMe
# nmpoumTaTe clegyKee YMCIO
OmHako mepen TakWM IIMKJIOM HYYKHO IPOUYHUTATH IIEPBOE UYHCJIO,
nHa4de HesICHO, OTKYy/1a BO3bMETCS 3HAUYEeHUEe X TP IePBO IMPOBEPKe
ycaoBus. B mTore moaydaercsa Takas mporpamMMa:
summa = 0
x = int( input() )
while x !'= 0:
summa += X
x = int( input() )
print( "CymMma", summa )

Kax HYMCHO U3MeHUmMb npocpammy 08 moceo, Ymobv. OHQ
ebluuUcCJiAIIA CYMMY MOJIbKO NOJIOHCUMETIbHbLX yucen?

LUnknbl no nepemMeHHOU

BepuéMcs cHOBa K 3agade, KOTOPYIO MBI OOCYKIaJI1 B OJHOM M3
mnmaparpadgoB — BEIBECTH Ha dKpaH HECKOJBKO pa3 CJIOBO «IIPHBETY.
DaxTUYecKy HAM HYKHO OPTaHM30BaTh ITUKJI, B KOTOPOM OJIOK OIIe-
PaTOpPOB BBIIIOJHUTCS 3adaHHOe 4ducyo. J{asg aToro MosKHO IIpHrMe-
HUTH eIé OOUH BUJ IIUKJIA — LUKJL N0 nepemerHnoli (MIN UKL ¢ ha-
pamempom). Ha ss3pixe Python ox s3ammceiBaeTcs Tak:

for i in range(10):

print( "npueer" )
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31ech cJI0BO for o3HadaeTr «IJis», mepeMeHHas | (e€ Ha3bIBAIOT
nepemeHHOU UUKJIQ) U3MEeHseTca B nuamnasoHe (in range) ot 0 1o
10, ge Braouas 10 (o ecthb oT 0 10 9 BRIIIOUnTEILHO). Taxum obpa-
30M, ITMKJI BeIoJtHAeTrca niaa 1 =0, 1, 2, 3,4, 5,6, 7, 8, 9 — posuo 10
pas. Ilepemennas i — 9T0 CUETUMK BBIIIOJHEHHBIX UTEPAIIMN ITHUKJIA.
Mo:kHO OBIJIO 3aIIKCaTh 3TOT IIUKJI U II0-IPYTOMY:

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

print( "npueeT" )
B xBampaTHBIX CKOOKAX uepes 3aIsaTyio IepevrcIeHbl Bce 3HAUYEHUSI
IIepeMeHHO, IIPU KOTOPBIX BBIMOJIHSETCS IMKJI. Kciam mx MHOrO,
TAKOM CII0CO0 HeymoOeH, JIyYIlle HCIIOJb30BaTh BCTPOEHHYIO (PYHK-
1[I0 range.

Ob0paTtuTe BHUMAHNE, UYTO IIOCJIEI0BATEIHLHOCTH, KOTOPYIO CTPO-
UT (PYHKIINSA range, He 0eCKOHEYHA, TO €CTh ITMKJI C IIepeMeHHOMI
BcerJa 3akaH4YMBaeTCs, IIporpaMMa He MOKeT 3aIliKINTHCA.

Paccmorpum emré onmu npumep. B mHdopMaTike BasKHYIO POJIb
UrpaioT cremenu uuciaa 2 (2, 4, 8, 16 u t.1.). JlaBaiiTe BuIBegeM Ha
9KpaH Bce CTeIeHM OBOMKHU oT 21 mo 210, Jla pemreHus aToi 3amavuu
MBI MOKEeM HAIINCATH IIPOTPaMMYy, HUCIIOJL3YIOIIYIO IIUKJ C YCJIOBU-
eM:

power =1
N =2
while power <= 10 :
print( N )
N *= 2
power += 1
Brr maBepHsKa 3aMeTHJIN, UTO IIepeMeHHAas power MCIIOJIb3Y-
eTcsa TPHkOBI (cM. OJIOKM, BhIOesIeHHBIe (DOHOM): B ollepaTope IpH-
CBaWBAHUS HAYAJbHOIO 3HAYEHHNS, B YCJIOBUH BBIIIOJHEHUS IIHKJIA
U B TeJie Iukaa (yBeamdeHue Ha 1).

YT00BI cOOpaTh BCe JIEMCTBUSA C IIepeMeHHOI power B OJIMH OIle-
paTop, IPUMEHHUM IIUKJ II0 mepeMeHHoii. HaM Hy:XHO BBIDOJIHUTH
TeJIo IIUKJIA IIpu power =1, 2, 3, 4, 5, 6, 7, 8, 9, 10. UT0OBI IIOJIYyIUTH
TaKOM HaOOp 3HAYeHHU, HyKHO BHI3BATH (PYHKIIUIO range C IBYMsI
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apryMeHTaMH: IePBHIHl — 9TO HadaJbHoe 3HadveHue (1), a BTOPOM —
OTPAHUYUTEJIb, He BXOIAIINN B II0CJIEIOBATEJILHOCTD (11):

N = 2

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

3anmch IUKJIA IOJYYMIACH IPOINe, W IIO3TOMY MEHBIIe IITaH-
COB CIeJIaTh OIIHOKY.

Boiacnuume, kax nepesodsmcs HQa pycCcKulli A3blK QHeAULCKUe
ciosa for, range u power.

Banuwume WuKIbL, ¢ NOMOULLIO KOMMOPbLX MONCHO 8bL8ECNU HA
IKDPAH
e yenwle yucaa om a 00 b (a<h);
e K8aopamvl uesablx uucess om a 00 b (a < b).

OpmHako He JI000¥ ITMKJI C YCJIOBHEM MOKET OBITH IIeperurcaH
KaK IIUKJI ¢ ImepeMeHHo#. Kcan KommyecTBO MOBTOPEHUH ITUKJIA He-
M3BECTHO M He MOKeT OBITh HalIeHo 3apaHee (Kak B 3ajade C BHI-
YUCJIEHHEeM CYMMBI TP YHCIa), IIUKJI II0 IIepeMeHHON HMCII0JIb30-
BaTh He yIaeTcs.

C mpyroii cTOPOHEI, JIFOOOH ITUKJI II0 IEePEeMEHHOM MOKHO 3aMe-
HUTH HA PABHOCHJIBHBIN ITMKJI C YCJIOBHEM: BMECTO BHI30BA (PYHKIINH
range IpuUIETCA 3a/aTh OTIeJbHO HavaJIbHOE 3HAYeHUe IepeMeH-
HOU IIMKJIA, YCJOBHE HPOOOJIKEeHHS ITUKJIa U IPABUJIO M3MEHEHUS
IIepeMeHHOU ITUKJIA.

Paccmorpum emié omHy 3amady — HaHWOéM CyMMy BceX HATY-
pasbHbIX umces oT 1 mo 1000. /las HakoILJIeHHs CyMMBI OyIeM IC-
II0JIL30BATH IIEPEeMeHHYI0, KOTOPYIO Ha30BEéM summa. B murie gpy-
ras mepeMeHHasa (ckaskeM, 1) umaMeHserca or 1 go 1000, m Ha KaxK-
JIOM Ilare 9TOro IIMKJA K CyMMe [J00aBJIseTcs odepeqHoe 3Hade-
HUeE I:

summa = 0

for i in range(1,1001):

summa += i

3anuwume UURKJLbL, C NOMOUWDBIO KOMOPbLX MONCHO 8blUUCIUMDb
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a
=

o CyMMY Uesblx uucesr om a 00 b (a <b);
o CyMMY K8a0pamos uesvtx uuces om a 0o b (a <b).

LLlar nameHeHUss nepeMeHHON uuKna

ITo ymouaHMio PyHKITNS range CTPOUT II0CJIeI0OBATEILHOCTD, B
KOTOPOH Kaskgoe cienyrolinee yucao Ha 1 Oosbine npemsigyirero. Ho
9TO MPABUJIO MOYKHO M3MEHUTH, €CJIU IIPU BBI30Be (PYHKIIMU range
yKa3aTh TPETHH apryMeHT — INar M3MeHeHHUs IIepeMeHHOM ITHKJIA.
CraenyroIasa mporpaMMa IedaTaeT KBaapaThl HATYPaJbHBIX YHCEJI
ot 10 o 1 B mopsiake yOLIBAHUA:

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

print( k*k )
B sToMm mpmmepe 1mar paBeH —1, TO eCThb Kaskgoe CJIEOYIOIIee UIHCJIO
Ha 1 MeHbIle IIpenbIAyIIero. 3aMeTHM, YTO KOoHeuHoe sHaudeHwe (
He BXOJIUT B II0CJIETOBATEILHOCTD.

IIycth, HanmpuMep, HaM HYKHO IIepeOpaTh B IIMKJIEe BCce 3Have-
Hua nepemenHoi ¢ ot 0 mo 100, kpatusie naru: 0, 5, 10, ..., 100.
J11s1 9TOT0 HYKHO B3STh IIaT M3MeHeHUs IIepeMeHHOH 5:

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

# uTo-TO menaTe C i

Bropoit aprymenTt dpyuxinnu range paBer 101 Ojis TOro, 4YToObBI
IocjiegHee 3HAUeHHe IepeMeHHoI | 0bto paBHo 100. 3HaueHwue-
OTPAHUYUTEJIb JOJIKHO OBITH OoJibie, yeM 100 (urobnr umcso 100
IIOABUJIOCh B IIOC/IEOOBATEJIHLHOCTH), HO MeHbIne, yeM 106 (4ToOnI
ciaenymoimee 4mcio, 105, He MOABUIIOCH).

LIMknbl N0 nepeMeHHOM B ApYrux sidblkax NporpaMmMuMpoBaHus

CymmupoBanue Bcex unces or 1 1o 1000 Ha aspikax I[Tackamns
n C++ BBINVIAOUT TaK:

summa := 0; summa = 0;
for i:=1 to 1000 do for( i=1; i<=1000; i++ )
summa := summa + 1i; summa += 1i;
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B aspike Ilackanp mepeMeHHas | U3MeHAETCS B JUAIIA30HE OT

1 1o 1000 (BKIIOUHTEJIBHO), KaKI0€ U3 OTUX 3HAUYEHUH J00aBJISIeTCs

K SHAa4YEeHHUIO HepeMeHHOﬁ summa.

B aspike Python ¢ momoinbio BhI30Ba cTaHOAPTHON (PYHKIIHNH

range 3aJja€Tcd Juana3oH n3aMeHeHusa nepeMernHoi i ot 1 go 1000,

IpudéM 1mocaenHee ykasanHHoe uyncyio (1001) B aTOT guamas3oH He

BXOJIUT.

Hzmenume npoepammor na asvikax Ilackans u Python mak,

ymobbl, OHU BLIMUCTAIU CYMMY KAaopamos HAMYPAJIbHbLX
yucesr om 5 0o 25.

@ MpakTnueckasa pabora N215. Luknabl c ychoBuem

Gg MpakTnueckana pabora N216. Anroputm EBkamnga

"g MpakTnueckana pabora Nel7. O6paboTKa NOTOKA AaHHbIX

0@ MpakTuyeckaa pabora Ne18. Liuknbl ¢ nocrycnosmem

g MpakTnueckasa pabora N219. Liukabl No nepemMeHHOi

BbiBOAbI:

C moMoIbo0 IIMKJIOB B HIpPOrpaMMe MOYKHO BBIIIOJIHSTH IIOBTOPSI-
IonImecst HeucTBUS.

Pasnuuator nBa BHIa ITMKJIOB: IIUKJBI C YCJIOBHMEM U ITUKJIBI IIO
IIepeMeHHOMN.

[Tk ¢ yciaoBMeM BBIIOJIHAETCS OO0 TeX IIOp, IIOKa HEeKOTopoe
ycaoBue (YCJIOBHE IPOOOJIAKeHHUs paOOTHI IIMKJIA) He CTAHEeT JIOMK-
HbeIM. Eciii 9T0 ycioBue HUKOrIA He CTaHeT JIOMKHBIM, IporpaMma
3aIUKJINBAETCS.

IIpoBepxa yc/1oBUs B IIMKJIAX C IPEIYCIOBHUEM IIPOUCXOIUT IIepesT
BBIIIOJIHEHHEM ouepeaHoro mara imkaa. Lukia ¢ mpenyciaosuem
He BBIIOJHSETCS HH pas3y, eCJH YCJOBHME B 3aroJIOBKe IMKJIA
JIOKHO IIepe] BXOJOM B ITUKJI.
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o [[uxa mo mepeMeHHOI IIPHUMEHSIOT TOrIa, TOrga KOJIMYECTBO IIa-
OB IIMKJIA 3apaHee M3BECTHO HJIHM MOKET OBITh BBIYHMCJIEHO 0
HauaJia IIUKJIa. B 3arojioBke IUKJIA II0 IIepPEeMEHHOM YKa3bIBAIOT
HavaJbHOe 3HaueHNe, KOHeUHOoe 3HaueHue U HIiar m3MeHeHUs
mepeMeHHOH ITUKJIA.

MHTennekT-kapTta

ITUKJTBI
Y
- I
C YCJIOBHEM 10 ITIepeMeHHOU
while ycnosue: for i in range(n):

for i in range(a,b):

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

Puc. 3.6.

Bonpocbl u 3apaHus

1. B xakom ciaydae mporpamMma, CoIepskallias IIMKJI C YCJIOBHEM,
MOKEeT 3allUKINTHCA?

2. B Kakux ciaydasix I[UKJI ¢ YCJIOBHUEM He BBIIIOJIHSIETCS HU pasy’

3. B kakux ciaydasax IMUKJI 110 IIepeMeHHOM He BBLINOJIHAETCS HU pa-
3y?

4. MosxeT 1 IIMKJI 110 IepeMeHHOM paboTaTh 0€CKOHEYHO?

5. CpaBHHTE IUKJ II0 IIepeMeHHON M IUKJI c ycjaoBueM. Kaxwme
IIPErMYIIECTBA ¥ HEJOCTATKU €CTh y KA JI0r0 U3 HUX?

6. BepHo 1, 4TO 1000 ITMKJI II0 IIEPEMEHHOM MOKHO 3aMEHHUTH
ITIKJIOM ¢ ycsioBueM? BepHo jii oOpaTHOe yTBepskaeHme?

7. B kakoM ciIydae MOMKHO 3aMEHHTD ITUKJI C YCJIOBMEM Ha ITAKJI 110
IIepeMeHHOn?
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3agaum

1. 3uaveHus mepeMeHHEBIX a 1 b paBHbl a =4 u b = 6. Oupenesure,
CKOJIBKO Pa3 BBIIOJIHUTCS ITHUKJI, K YeMy OyAyT paBHBI 3HAUEHIS
9THUX IIepEeMeHHBIX IIOCJIE er0 3aBePIIeHUd:

a) while a < b:
a+=1
0) while a < b:
a +=b
B) while a >
a=a+
r) while a <
b=a -
m) while a <
a=a-1;
2. Haiinure ommbky B IIrporpaMme:
k=0
while k < 10:
print( "npueer" )
Kax eé mosxHO ncripasuts?
3. Uro OymeT BBIBeIEHO Ha dKpaH B pe3yJibTaTe padoThI C/IeayIoIle-
r'o IIUKJIA?
a) k=1
while k < 5:
print( k, end=" " )
k += 1
6) k=4
while k < 10:
print( k*k, end=" " )
k += 1
B) k = 12
while k > 3:
print( 2*k-1, end=" " )
k =1
r) k=5
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. 3uavenue mepeMeHHOM a paBHO 1. OmpemennTe, CKOJIBKO pas
BBIIIOJTHUTCS IUKJ M YeMy OyJeT paBHO 3HAUeHHe JTOoi IIepe-
MEHHOM II0CJIe eT0 3aBepPIIeHUd:
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 +=1i

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

5. Uto OymeT BBIBeOEeHO Ha 9KpaH B pe3yJibTaTe PadoThI CIeayIoIle-

ro rukJia’?
a) k=1
for i in range(1l,6):
print( i, end="" )
o) k=1
for i in range(1,6):
print( i+k, end="" )
B) k=1

for i in range(1,6):
print( k*k, end="" )

k += 2
r) k=8
for i in range(5,0,-1):
print( i, end="" )
k -= 2
n k=8

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

6. Haoummre nporpammy, KoTopasi IIOJaydaeT ¢ KJIaBUATYPHI KOJIH-
YeCTBO IIOBTOPEHUM M BBIBOIHUT CTOJIBKO K€ pa3 KaKoe-HUOyIb
cooOIIIeHme.

7. Hanmuimure mporpamMmy, KoTopas IIOJIydaeT ¢ KJIaBUATypPhI HATY-
paJibHOEe YMCJI0O M OIpeesiseT, CKOJIBKO pa3 B ero JeCATUYHOM
3ammcy BcTpevaercs 1mdpa 1.

8. Hamumiure mporpamMmy, KoTopasi moJiydyaeT ¢ KJIaBUATYPhI HATY-
paJIbHOE YHMCJIO ¥ HAXOOUT HAMOOJBIIYIO IIU(PPY B €ro HecCaTHd-
HOU 3aIIHCH.

9. *Hanumure mporpaMMy, KoTopas MoJiydyaeT C KJIaBHUATYPHI
HaTypaJIbHOe YHCJI0 U OIIpeJessieT, eCThb JIU B ero JeCATUYHOMN
3aIIICH JBe OOMHAKOBBIE ITUQPPHI, CTOAIINE PSIIO0M.

10. Hanmuiure mporpaMmy, KoTopas HOJIydyaeT ¢ KJaBHUATYPHI IBa
HaTypaJgbHbIX uncaa 1 HaxoquT ux HO/JI ¢ momomibio aaroput-
Ma EBrimaa. IIporpamma mosmkHa IIOACYMTATL KOJIMYECTBO IIIa-
T'OB ITHKJIA.

11. Hanummure mporpaMmy, KoTopas MHOJIyyaeT ¢ KJaBHUATYPHI IBa
HaTypaJIbHBIX YMCJIa ¥ CPABHUBAET KOJIMYECTBO IITaroB MIJIs BBI-
yncyienus ux HOJ[ ¢ momoInpio «00BIYHOTO» M MOIHPUITHPO-
BaHHOTro ajiroputMoB EBKImaa.

12. Ha Bxox mporpaMMbl IIOCTyIIaeT HEM3BECTHOE KOJIMYECTBO Y-
ceJI IIeJIbIX, BBOJ 3akaHuuBaerca HyaeéM. OnpeneanuTb, CKOJILKO
YHceJI II0JIyYeHO.

13. Ha Bxox mporpaMMbl IIOCTyIIaeT HeM3BEeCTHOE KOJIHMYECTBO YHU-
ceJI IIeJIbIX, BBOJ 3akaHduBaercsa HyJaéMm. OmpenesinTh, CKOJIbKO
II0JIyYEeHO YMCeJI, KOTOphIe JeJasaTcsa Ha 3.

14. Ha Bxox mporpaMMbl IIOCTyIIaeT HeM3BECTHOE KOJIHMYECTBO YHU-
ceJI IIeJIbIX, BBOJ 3akaHduBaercsa HyJaéMm. OmpenesinTh, CKOJIbKO
II0JIyYEeHO ABY3HAUHBIX YHMCeJI, KOTOpPhIe 3aKaHYMBAIOTCS Ha 3.

15. Ha Bxox mporpaMMbl IIOCTyIIaeT HEHM3BEeCTHOE KOJIMYECTBO Y-
ceJI IIeJIBIX, BBOJ 3aKaHuYmBaeTcda HyJaéMm. Halitu MmakcuMmabHoe
M3 BBEJIEHHBIX YETHBIX UHCEJI.
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16. Hammuimure mporpamMmy, KoTopas IIpeajaraeT BBECTH IIAPOJIb U
He IIepexXOoIUT K BBIIIOJHEHWI0 OCHOBHOM YaCTH, II0KAa He BBEIEH
IIPaBUJIbHBIN mapoJib. OCHOBHAS YaCTh — BEIBOJ HA dKPAH «CEK-
PETHBIX CBEIECHUID.

17. Hamuimure mporpaMMy, KOTopas IIOJAy4YaeT C KJIaBUATYPHI
HaTypaJIbHOEe YHCJIO M OIIPeJiesIdeT, IIPoCcToe OHO mau HeT. Jlaa
9TOTO HYKHO IOeJIUTH YMCJIO Ha BCe HATypaJbHbIE YHcjIa, Hadu-
Hasd ¢ 2, IOKa He II0JYUYUTC JejieHne 0e3 ocTaTKa.

18. Hammuiure mporpaMmy, KoTopas HOJIydyaeT ¢ KJaBHUATYPHI IBa
IeJIBIX YMCJIA U BREIUUCIIIET UX IPOU3BeaeHre, UCII0JIb3YsI TOIb-
KO OIlepalliy CJIOMKEHUs. YUTHUTE, YTO YHUCJIa MOTYT OBITH OTPHU-
IATeJILHBIMH.

19. Hanmummure mporpaMMy, KoTopas IIOJAy4YaeT C KJIaBUATYPHI
HaTypaJIbHOE YNCJI0O M BBEIUYUCIISIET IIeJYI0 YacTh KBaJIpaTHOIO
KOPHsS M3 Hero — HawmOoJIbIllee YMCJI0, KBaapaT KOTOPOTO He
0OJIbIIIe JAaHHOI'O YHCJIA.

20. Nnomout 3amymall TpEX3HAUHOEe YHCJIO, KOTOpoe IIPU HeJIeHHNU
Ha 15 gaét B octaTke 11, a mpu mejeHuu Ha 11 maéT B ocTaTKe
9. Hamumure mporpaMmmy, KoTopas HaXOOUT BCe TaKHUe YHCJIA.

21. C xmaBuaTypsl BBOAUTCA HaTypasibHoe umciio [IN. IIporpamma
IOJIKHA HauTh dpaxTopma aToro umciaa (obosHadaercsa xax N')
— Ipom3BedeHNe BCeX HaTypaJbHBIX umces or 1 mo N. Hampu-
Mep,

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

22. HaTtypaipHoe 4Ymc/JI0 HAa3BIBAETCS YHCJIOM ApPMCTPOHTa, €CJId
cyMMa Idp 4mciia, Bo3BedeHHBIX B [N-0 creneHb (rme N — Ko-
Jm4YecTBo Iudp B ymcse) paBHa camomy uuciy. Haopumep, 153
= 13 + 53 + 33. HaiimuTe Bce Tpéx3HauHble APpMCTPOHTA.

y

"
L

23. 3ameHuTe pparMeHThI IIPOrPaMMBbl 13 3aJaHUA 3 HA ITUKJIBL II0
IIepeMeHHOH!, BEIIIOJIHAIOININE Te Ke JeCTBUA.

24. 3amenute pparMeHThI IIPOrpaMMBI U3 3aJaHUS D HaA I[UKJBL C
YCJIOBHEM, BBITIOJTHIIONINE TE Ke JeUCTBUI.
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25. Haoumure mporpaMmy, KoTopas IIOJydaeT C KJIABHUATYPBI
HaTypaJibHoe 4Yucyio N M HaxoguT CyMMY BcCeX HaTypaJIbHBIX
ypcesa or 1 go N. Mcoonb3yiiTe cHavaja IIMKJ C YCJIOBHEM, a
IIOTOM — ITWKJI 110 IIepEeMEeHHOMM.

26. Haoumure mporpaMmy, KoTopas IIOoJydyaeT C KJIABHUATYPBI
HaTypaJibHoe 4Yucjao N M BBEIBOOUT IiepBble N UYETHBIX HATY-
PaJIbHBIX YHCEJI.

27. Haoumure mporpaMmy, KoTopas IIOJydaeT C KJIABHUATYPBI
HaTypaJIbHbIe Yymcaa a U b, m BBEIBOOUT KBaJpaThl BCeX HATY-
paJIbHBIX ynces1 Ha oTpeske [a; b]. Hampumep, ecaiu BBectu 4 u
6, mporpamMMa JO0JIsKHA BBIBECTHU

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

28. Haoumure mporpaMmy, KoTopas IIOJydaeT C KJIABHUATYPBI
HaTypaJIbHbIe YKcyia ¢ U b, ¥ BEIBOOUT CYMMY KBaJIpaTOB BCeX
HaTypaJIbHBIX YHCeJ Ha oTpe3ke [a; b].

29. Hanumure mporpaMmy, KoTopas IOJydYaeT C KJIaBUATYPHI
HaTypaJibHoe umcyao [N ¥ BREIBOOUT Ha oKpaH [N caydyariHBIX Iie-
JIBIX YHceJI. 3alyCTUTe e€ HeCKOJIbKO pa3, 00bsICHUTE pe3ybTa-
THI OIIBITA.

30. *Hammuimure mporpaMmy, KOTOpasi CTPOMT IIOCJIEI0BATEIbLHOCTD
n3 N caydadHBIX 4Ynces Ha oTpe3ke or 0 mo 1 u ompemesser,
CKOJIBKO M3 HHX IomagaerT B mosiyuHTepsaJbl [0;. 0,25), [0,25;
0,5), [0,5; 0,75) u [0,75; 1). CpaBHHTE pe3yabTATHI, IOJIyUYeHHbBIE
apu N = 10, 100, 1000, 10000.

31. *ABromopdubie uncaa. HarypaabHoe ymcio Has3pIBaeTcss aBTO-
MOP(PHBIM, €CJIH OHO COBIITAET C IIOCJETHUMH IIU(ppPaMI CBOEr0
kBazpara. Hampumep, 252 = 625. Hanumwure nporpammy, KOTO-
pasd IoJIiyyaeT ¢ KJaBHATYpPhl HATYpaJabHOe YHCJIO [N 1 BEIBOIUT
Ha 9KpaH Bce aBTOMOpPQHEBIe YKciIa, He IIpeBocxoasaiie V.

32. Hanmummmre mporpaMmy, KoTopas CUMTAET KOJIMYECTBO YETHBIX
1P BBEIEHHOIO YICJIA.
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33. *Hamuiure mporpaMmy, KOTopasi OIIpeaesisieT, BEPHO JIM, YTO
BBEJIEHHOE YMCJIO COCTOUT M3 OOMHAKOBBIX ITMdp (Kak, HAIpPHU-
Mep, 222).

34. Ucnionb3ys cHavaaa IIUKJ C YCJIOBHUEM, a IOTOM — ITUKJI II0 IIe-
peMeHHOM, HAIUIIINTEe IIPOorpaMMy, KOTopas BEIBOOUT Ha dKpaH
4yéTHBIe cTereHu uncia 2, ot 210 qo 22, B mopsake yObIBaAHMI.

35. Hanoumure mporpamMmy, KoTtopas IIojydaeT ¢ KjaaBuaTypbl 10
YpceJI ¥ BEIUMCJISIET UX CYMMY U IIPOM3BEJIeHUE.

36. Haoumiure mmporpaMmMy, KoTopas II0JydaeT ¢ KJIaBHUATYPHI YHC-
Jia 710 TeX IIop, moka He OymeT BBemeHo umcyo 0. B xomxie pabo-
THI IPOTrPaMMBbI Ha dKPAH BHIBOIUTCS IIPON3BEJIeHNE BBEJIeHHBIX
ypnceJi (He cuurad 0).

37. Hanmuimmre mporpaMMy, KoTopasl HOJIyYaeT ¢ KJaBUATYPHI UMC-
Jia JI0 TeX IIop, moka He OymeT BBemeHo umcyo 0. B xowie pabo-
THI IPOrPaMMBbI HA 9KPaH BBIBOOUTCA MUHHMAJBHOE M MAKCH-
MaJIbHOE M3 BBeOEHHBIX unces (He cumTasa 0).

38. Hamumiure mmporpaMmMy, KoTopas IIOJydaeT ¢ KJIaBHUATYPHI YHC-
Jia 710 TeX IIop, moka He OymeT BBemeHo umcyo 0. B xowxie pabo-
THI IIPOTPAMMBI Ha 9KpaH BHIBOAUTCS CpeaHee apudMeTHIecKoe
BBeJeHHBIX unces (ue cumras 0).

39. Hanmummure mporpamMmy, KoTopas IIOJAyYaeT C KJaBHATYPHI
HaTypaJbHble uncaa A m N u Beruuciser AN 0e3 ucoaIb3oBa-
HUS OIllepallni BO3BEeIEHHUs B CTEIIEHb.

40. Hanumure mnporpamMmy, KoTopas IOJIydyaeT C KJIABHUATYPHI
HaTypaJibHoe uymcjo [N U ompenesisieT CyMMY BCeX ero JeJIuTe-
Jeii, MeHbIIHUX camoro umcia. Hampmmep, mias dwmciaa 8 ara
cymMa paBHa 1 +2+4 =17,

41. *Hamoummre mmporpaMMy, KOTOpasi BEIBOAUT Ha OKPaH B CTOJIOMK
Bce U@ PHI YHCIa, HaUYnHAas C IIePBOI.

42.*B marasuHe IIpojaeTcss MacTHKa B ANMKax 1mo 15 kr, 17 kr,
21 kr. Kak xynouts poBHO 185 KI MacTHUKM, He BCKPBIBAS SIIIH-
Ku? CKOJIBKUMH CIIOCO0AMM MOKHO 9TO COeJIaTh?
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Tembl cooOLEeHUN:

«J/IBa BUA IIMKJIOB: CpABHEHIIE»
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§ 21. MaccuBbl

KaogyeBbie ciaoBa:

& MaCCHUB ¢ 3aII0JIHEHNE MacCCHBa
® HMHIOEKC 3JIeMeHTa ® BLIBOJA MaCCHBa
® 3HaAYEHMtE 3JIEMEHTa ® BBOJ MacCCHUBa

Y10 Takoe maccuB?

B mporpammax, ¢ KOTOPBIME MBI pabdoTajIi paHbIlle, OBLJIO BCe-
I'0 HEeCKOJBKO IIepeMeHHbIX. Kask10i n3 HuX MBI JaBaJId CBOE MM,
1 HUKAKUX CJIO0KHOCTEH IIPU 9TOM He BO3HIKAJIO.

OO0BéMBI JaHHBIX, KOTOPhIe 00padaTHIBAIOT COBPEMEHHBIE KOM-
IIbIOTEPHI, OTPOMHEI: KOJHUYECTBO 3HAUEHHUIH H3MepPsSeTCsd MUJIJINO-
HaMH U MUJIanapaaMu. Ecam xamayo M3 9THUX IIepeMeHHBIX Ha3bl-
BAThb CBOMM MMeEHEM, OYeHb JIETKO 3aIlyTaThCs, M paboTaTh ¢ TAKHM
Ha00pOM JAaHHBIX OUYeHb Hey 00HO.

B npoepamme ecmv nepemennbvie al, a2, a3, a4 u a5. 3anuwume
onepamop, KOMopbLll 8blYUCTIACM UX CYMMY 8 NePeMeHHOIL S.

Kax pewwums npeovioywyo sadauwy, ecau 8 00HOM onepamope
paspeuaemcs 8btNOJIHAMb MOJIbKO 00HY ONEPALUI0 CJIONCEHUA?

JomyctuuM, MBI XOTUM CJI0KHTH 3HaueHus 1000 sdueek ¢ mme-
"Hamu al, a2, ..., al000. Jlns atoro HysKHO OyaeT HAIIMCATHL OYEHb

IJIAHHBIN OIlepaTop IpPHCBAWBAHUI:
s =al + a2 + .. + al000

YuTuTe, 4TO KOMITBIOTEP HE IIOHMMAET MHOTOTOYHWH, IIOITOMY HaM
npuseTca nmepedncautb Bce 1000 mMéeéH mepeMeHHBIX.

@) FKaxasa npobnema 603HUKHem npu peueHul 3moti 3a0axl, ecau
KoJluYecmeo  OQHHbIX 3apaHee  Heu3gecmHo  (Hanpumep,
nepeoaémecs no KOMnvlomepHol cemiu)?

Jlast Toro 4ToOBI OBLIIO YOOOHO pPaboTaTh ¢ OOJIBIIIHM KOJIHYe-
CTBOM JAHHBIX, O0OBIYHO JA0T 00Illee MMs TPYIIe IIepeMeHHBIX, KO-
TOpast HA3bIBAETCS MACCHBOM.

Maccus — 310 TPYIIIIa IIepeMEHHBbIX OJHOI'O THIIA, PACIIOJIOKEHHBIX
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B IaMSTH IPYT 32 JPYTOM M MMEIOIINX 00Iee MMs.

Nmena (uoermugpuramopsbs) MacCUBOB CTPOSTCS IO TEM JKe
IIpaBMJIaM, YTO ¥ UMeHAa IIepeMeHHBIX.

Ilepen Tem Kak MCIIOJIB30BATH MACCHUB, HAI0 IIPUCBOUTH €MY
MMSsI, OIpPEIeJUTh TUII BXONAIINX B MAaCCHUB IIePEeMeHHBIX (dJiemeH-
mos maccusa) U uX KoamdecTBO. [lo aTuM cBemeHHMAM KOMIIBIOTED
BBIUMCJIAT, CKOJIBKO MecTa TpeOyeTcs s XpaHeHHs MacCHuBa, U
BBLIEJIUT B IIAMSATH HYKHOE YKCJIO SUeeK.

Jl1s1 paboThI ¢ MaccuBaMU HEOOXOIMMO HAYIUTHC:

¢ BBIIEJATH IaMATH HY:KHOIO pasMepa o MacCUB;
e 3aIIMCHIBATH JAHHBIE B HYKHYIO SUeHKYy MaCCHBA;
e UHNTATH JAHHBIE U3 SYEHKH MacCHUBa.

MaccuBbl B si3bike Python

B aswike Python HeT Takoi cTpyKTYphI JaHHBIX KaK «MACCHUBY.
BMmecTto aTOro Oiis XpaHeHHs TPYIIIbI OMHOTUIIHEIX (1 He TOJIBKO OX-
HOTUITHBIX!) 00BEKTOB MCII0JIB3YIOT CIIMCKU — O0BEKTHI THIa list.

B otnmume oT KiIaccMYecKMX MaCCHUBOB B JIPYTHX S3BIKAX IIPO-
TpaMMHUPOBAHUS, CITUCOK — 9TO AMHAMHUYECKAsI CTPYKTypa, ero paas-
Mep MOKHO M3MEHATH BO BpeMs BBIIIOJIHEHH!S IIPorpaMMEbl (yIaIaTh
1 100aBJIATH 9JIEMEHTHI), IIPU ITOM BCEe OIIEPAITUU II0 YITPABJIEHIIO
IIaMATHI0 0epET Ha ce0sI MHTEepIIPeTaTop.

Jlamee, ToBOpsA O cHOHMCKaxX, MBI OyOeM HCIIOJIb30BATH CJIOBO
«MacCuB», IIOTOMY YTO Yallle BCero CIIMCKH B sA3bIKe Python mcmosn-
3yI0OTCSI MMEHHO B POJIM MAaCCHBAa, TO €CTh OJIs XPAHEeHWUS OIHOTHII-
HBIX 3HAYEeHUMN.

Co3paHue maccuBa

Maccus (CIIHCOK) MOYKHO CO3JaTh IIepedrcJeHHEeM oJIeMEHTOB
yepes 3alaTyIo B KBaAPATHBIX CKOOKaxX, HaIIpuMep, Tak:

A =11, 3, 4, 23, 5]

print( type(a) )
Taxasa mporpaMMa BEIBEIET

<class 'list'>
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9T0 03HAYaeT, 4ToO C TOUKH 3peHusa a3bpika Python maccus — a10 005-
eKT Tuna list.

MaccuB MOKHO COCTABUTH He TOJIBKO M3 YMCeJI, HO U M3 JaHHBIX
JIFOOBIX TUIIOB, HAIIPHME]D, CHMBOJILHBIX CTPOK:

A = ["Bacst","llerss","Komns","Mama", "Jama"]

MaccruBEI MOKHO «CKJIQOBIBATHY C IIOMOIIBI0 3HAKA +, HAIIPHU-
Mep, IPUBEIEHHBIM BBIIIE YMCJIOBOM MAaCCHB MOYKHO OBLIO IIOCTPO-
UTh CJIOKEeHHNEM HEeCKOJIbLKUX CIIMCKOB:

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

CrosxeHue 0OMHAKOBBLIX MAaCCHBOB 3aMEHSIETCSI YMHOMKEHHIEM *.
Omnepatop

A = [0]*10
co3gaéT HOBLIM MaccuB u3 10 ajieMeHTOB (BBIZEJIAET IJII HUX MECTO
B IaMATH) 1 3aII0JHSIeT UX HYJISMH.

Jlnuua maccuBa (KOJIMYECTBO 3JIEMEHTOB B HEM) OIIpeIe IsIeTCs C
IIOMOIIILI0 PYHKIINY len:

N = len(A)

Taxum oOpas3oM, B JII000H MOMEHT MAaCCHB «3HaeT» CBOI pasMep.

HNuorma pasmep MmaccuBa XpaHAT B OTIAEJbHOMN IIepeMeHHOM:

N = 10

A = [0]*N
B sToM ciydae oueHB JIeTKO IIepenesiaTh HPOorpaMMmy OJIs PadOTHI C
MAaCCHBOM JIPYroro pasmepa: JOCTATOYHO IIPOCTO M3MEHHUTH 3Haye-
Hrie N B IIepBOil CTPOKE IPOrPaAMMEL.

O6palueHune K afieMeHTy maccuBa

Kamnerii asremenT maccuBa mmeer cBoM Homep (uroerc). Ue-
IIOJIb3ysI UHIEKC, MOKHO cpa3dy OOpaTUTBhCSI K JIFOOOMY OJIEMEHTY
MaccuBa. IlosToMy roBopsT, YTO MACCHUB — 3TO CTPYKTYpPa JAHHBIX C
IIPOU3BOJILHELIM JOCTYIIOM.

Nungexc — oTo 3HaYeHMe, KOTOpPoe YKa3biBaeT Ha KOHKPETHRIN JJIe-
MEHT MacCHUBa.

Hywmepaiius ajiemeHTOB MacCHBOB (M CHMBOJIBHBIX CTPOK) B
Python Bcerma maumHaercss ¢ HyJIsI, BTOPOM IO CUETY 9JIEMEHT HMe-
eT HOMep 1 u T.1.
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Jl1s1 Toro 4TOOBI 00PATUTHCA K 9JIEMEHTY MaccuBa (IIPOYHTATH
WJIM M3MEHHUTH ero 3HauYeHWHe), Hy:KHO 3aIlicaTh MMs MacCHBa U B
KBAJIPATHBIX CKOOKAX — HMHIEKC HYKHOIO JJIeMeHTa, HaIpuMep,
A[2].

MHIOEKCHI

maccuB A 0 1 2 3 4 |
\23|12\7|43\51|§
A[0]  A[1] A[2] A[3] A[4]

obpaireHue
K 9JIEMEHTY

Puc. 3.7.
@ Kax bt 0ymaeme, umo dennarom amu onepamopbl.
print( A[2] )
A[2] =5
A[0] = A[1l] + 2*A[2]

Nunexcom MoskeT OBITH TaKKe 3HAUEHHE I1eJIoN IIepeMeHHOMI
WJIA apuPMEeTHUYECKOro BBIPAKEHHS, Pe3yJIbTAaT KOTOPOro — IIeJIoe
ypncyo. Hampumep, myis maccuBa Ha Puc. 3.7 mporpaMmma
i=1
print( A[i], A[i+1], A[3*i+l1l], A[i-1] )
BBIBEET TO JKe caMoe, UTO U IIporpaMma
print( A[1l], A[2], A[4], A[O0] )

Onpeoenume, umo 8vieedem 3mom ppasmerm npocpammbl 0Jis
maccusa Ha Puc. 3.7:
i=1
A[2] = A[i] + 2*A[i-1] + A[3*i]
print( A[2] + A[4] )

Haitioume owubrku 8 amom gopaemernme npoepammbt:
A=1[1, 2, 3, 4, 5]
x =1
print( A[x-3] )
A[x+4] = A[x-1] + A[2*x]
B uém 3arnouaromes oumubru?
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o

Brixon 3a rpaHunel MmaccuBa — 9To oOpalleHne K 9JIeMeHTy C MH-
JIeKCOM, KOTOPBIU He CYyIlleCTBYeT B MacCHUBe.

IIpu BBIXOOE 3a IpaHHUIBI MacCHBa IporpaMMa OOLIUHO 3aBep-
IraeTcs aBapUIHO.

o

NumexcoMm Mo:KeT OBITH Oaske 3HAUYEHME 3JIeMeHTa MacCHBAa.
Hanopumep, samuce A[A[2%i]] osHauaeT, YTO HYKHO B3SATh 3HAUEHUE
A[2*1] mpu TekylieM 3HaYEHHNHN IIePEMEHHOH | M MCIIOJb30BATH €r0
KaK MHIEKC Hy:KHOTro aeMeHnTa. [[J1a maccuBa

0 1 2 3 1
4 3 0 2 1

npu | = 1 mosryuyaem
1=1 = 2% =2 = A[2%]] = A[2] = 0 = A[A[2*%1]] = A[0] = 4.

Onpeoenume, umo 8vieedem 3mom ppasmerm npPoepammbl 0Jis
nocJie0He20 PaccMOmMPEHH020 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]]]]] )
|

Kak u 11 cMMBOJIBHBIX CTPOK, IIPH OOpAIEHHH K dJIeMeHTaM
MaccuBa B Python moskHO mcmmosn3oBaTh oTpuilaTe/IbHbIE MHIEKCHI,
IPU 9TOM OTCUET BeIETcs ¢ KoHITa MaccuBa. Hampumep, A[-1] — aT0
IIOCJIETHUN ayieMeHT, a A[-2] — mpexamocnenuuii. Jasa moaydenus
COOTBETCTBYIOIIIET0 «OOBIUHOTO» MHIEKCA K OTPHUIIATEILHOMY HYKHO
I00aBUTH IJIMHY MacCHBA.

IIpu oOpamieHuu K 2JeMEHTY MACCHBA C HECYIIIECTBYIOIIIHM
MHJIEKCOM IIPOHCXOJUT CephbE3Has OIMMOKA — BBIXOJ 3a T'PAHUIILI
MaccuBa, W IIporpaMMa 3aBeplnaercsd aBapuiino. Hampumep, miis
MAaCCHBa, COCTOSIIEr0 M3 IISITH 3JIEMEHTOB, IIPABUJIbHLIE 3HAUCHUSI
WHIIEKCOB — OT «—b5» 110 4.
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Jlamee Beame OymeMm cumTaTh, uTo N — 9TO TEKYIIHI pasMep
MaccuBa A, ¢ KOTOPBIM MBI paboTaem, TO eCTh TO 3HAYeHUe, KOTOPOe
BO3BpAalllaeT BbI30B PYHKIMU len (A).

NMepebop anemMeHTOB MaccuBa

IIepebop s/1eMEHTOB COCTOMT B TOM, YTO MBI B ITMKJIE IIPOCMAT-
puBaeM Bce 3JIeMeHThI MacCHUBa M, €CJIN HYKHO, BBITIOJHIEM C KasK-
IBIM 13 HHUX HEKOTOpyIo oliepaimio. s aroro ymoOHee Bcero mc-
II0JIL30BATh IIMKJI II0 IIepPeMEeHHOM, KoTopas U3MeHsSeTCsSI OT MUHU-
MAaJIBHOTO O MaKcHuMAaJIbHOro mHaekca. J[i1ss maccuBa 3 N 3ieMeH-
TOB, 9TOT ITUKJI BBITVISIJIUT TaK:

for i in range(N):

... # pa6oraem c A[i]
31ech BMECTO MHOTOTOYMS MOKHO J00aBJISATH OIEPaToOpPhI, KO-
TOpBIe Pa00TAIOT ¢ 3JIeMeHTOM A[i] (B TOM 4KCIIe U H3MEHSIOT €r0).

@) Kaxue sanauenus 6yoem npuHumMamo nepemernas i npu 6b.noJi-
HeHUU 9mo20 UuKa?

Mgsr BuguM, 4To OJiarogapsi MCIIOJIB30BAHHUIO MacCHBA HAM J0-
CTATOYHO OIIMCATh, YTO JEJIATh C OTHHM dJIEMEHTOM, a 3aTeM IIOMe-
CTUTDH 9TH JeHCTBUSA BHYTPD IIHKJIA, IepeOuparoIiero sHauyeHnsa nH-
IexcoB. Kciam Obl MBI IpMMeHSJIM IIPOCTBIe IIepeMeHHBIe, TO HaM
IIPUIIJIOCH OBl OIIMCHIBATH HEOOXOOMMbBIE NeHCTBUA /I KaMKIOTO
aaeMenTa (IIpaBaa, IPU 9TOM ITUKJI OBl He ITOHAT00MJICS).

Buinonnume pyunymo npokpymkry ppacmenma npocpammbL:
N=5
A = [0]*N
for i in range(N):
A[i] = 1
Karxue snauenus 6yoym sanucaHrbvt 8 maccus?

Sanuwume @paemenm npocpPaAMMbl, KOMOPbvLL 3ANOJHUM
MQACCUB HYJIAMU.

3amoIHIM MaccuB HepBBIMU N HATYPAJIbHBIMHU YHCJIAMH B 00-
PaTHOM IIOPSOKE: B IIEPBBIM IO CUETY dJIEMEHT MaccuBa (C HHIEKCOM
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0) moJkHO OBITH 3aIIMCAaHO YHCJIO /N, BO BTOPoil — umnciao N — 1, a B 110-
cJIeTHUU — eIUHUIIA.

Cuavajia samuireM IIHKJI B Pas3BEPHYTOM BHE. OIIEPaTOPHI,
KOTOPBIE JOJI*KHEI OBITH BBIIIOJIHEHBI:

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

Temepsb 3amuIieM IIUKJI, B KOTOPOM 3HAUYeHNe, IIPHUCBauBaeMoe
odepeaHOMY 3JIEMEHTY, 0003HaUaeTcs yepes3 X:
for i in range(N):
A[i] = X
OpHako He BCE TaK IIPOCTO: BeauurHA X JIOJIMKHA N3MEHATHCSI
IIPHU IIepexojie K CJAeayIOIeMy 3JIeMeHTY.

Onpedenitume, kax meHsemcsa X: uemy pasHo HAUAJIbHOE 3HAYe-
Hue amoli nepemMeHHol, KAK OHQ U3MeHAeMmCcs npu nepexooe K
caiennyouLemy diemermy?

MosxHo 3anucaThb IIUKJII TAK:

X =N

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

A MOXHO ero 3HAUYNTEJILHO YIPOCTHUTH, 3aMETHB, YTO IIPH yBe-
JUYeHUN HOMepa dJIeMeHTa [ Ha eIUHUILy 3HaveHue X yMeHbIIIaeT-
cs, IpUYEM ToxKe Ha emumHuily. [losromy cymma i+X ocraércs mocTo-
auapoi! Eé MOKHO BBIYMCINTDL, 3HAS, YTO HJIS IIEPBOrO II0 CUETY
aJieMeHTa oHa paBHa 0+N.

Buipazume X uz ypasmnenus i + X =0+ N.

B smemenT ¢ HOMepoM i 3anuchkIBaeTcs 3HaUeHue N — i, II09TOMY

ITUKJI MOYKHO 3aIIMCaTh TaK:
for i in range(N):
A[i] = N - 1i
IIpenmososxum, uTo MaccuB A 3amoJiHEeH HEKOTOPBIMHU 3Haue-
Husavu. [lompoOyeM yBe/IMUYuThL Bce €ro dJIeMEHTHI Ha eIUHUILY.
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OToT 3HAUMT, YTO HY:KHO 3aMEHHTH 3HadeHHe ajeMeHTa A[i] Ha
Ali]+1:
for i in range(N):
A[i] += 1

Onpe&eﬂume, Karue SHaA4YeHUA ORKasx cymcA 6 maccuse nocJie

8bINOJIHEHUA hpazmerHma nPocPaAMMbL:
A =106, 5, 4, 3, 2]
N = len(A)
for i in range(N):
A[i] += 1

Sanuwume gpacmernm npocpaAMMbl, KOMOPLLU YMHOMCUM BCe

AJIeMEeHMbL MACCUBQA HA 2.

Sanuwume @paemeHnm npPoOPAMMbL, KOMOPLLL YMHOMCUM
nepsviil aiemenm maccusa Ha 1, 8mopoii — Ha 2, mpemull — Ha
3 u m.o.

FeHepaTOpbI CNIUCKOB

Metonpl  3alOJIHEHHS  MACCHUBOB, HCIIOJBL3YIOIIHE  ITHKJI,
paboTamT B OOJIBIIHMHCTBE S3BIKOB IIpOorpaMMHpPoBaHus. B sa3bike
Python ectb o0coOble BO3MOYKHOCTH, KOTOPBIE€ IIO3BOJISIOT peIraTh
MHOTI'HEe 3aJa4Yd KPaTKO U HaEKHO.

Hampumep, nBe omepalinu — co3gaHue 1 3alloJHEeHNe MacCHuBa —
MOYKHO O0OBEeOUHHUTL B OJHY C IIOMOIIBLIO 2eHepamopa ChuUCKQ — BHI-
paskeHns, HAIIOMUHAOIIETO IIHKII:

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

Kak BeI 3Haere, muka for i in range (N) mepeOupaer Bce
suavenud i oT 0 o N-1. Bripasxenue mepes ciaosom for (B JaHHOM
cjay4dae — i) — 9TO TO, UTO 3aIIMCHIBAETCS B OUEPETHOM dJIeMEeHT Mac-
cUBa JJIS KasKI0ro I. B mpuBeaéHHOM IpuMepe MACCUB 3aIl0JIHSET-
csI 3HAYEHUSIMM, KOTOphIe II0CJIeIOBATEJIbHO HNPUHUMAET IIepeMeH-

Hasd I, TO ecTh Tpu N=10 MBI IIOCTPOUM TAKOM MACCHUB:
A=100,1,2,3,4,5,6, 7, 8, 9]
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Tor e pe3yaIbTaT MOKHO IIOJIYYHTDH, €CJIM HUCII0JIb30BATh (PYHK-
U0 list gyd Toro, yToOBI CO3JATH CIIMCOK M3 JAHHBIX, KOTOPBIE
IIOJIYYAIOTCS C IIOMOIIIBI0 (PYHKIINK range:

A = list( range(N) )

Jl1s1 3amosiHeHHS MacCHuBa KBaJgpaTaMHM 9TUX YHCEJ MOYKHO HC-
II0JIH30BATh TAKOI reHepaTop CIIMCKA:

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

B komIle 3anmcu reHeparTopa CIIMCKa MOYKHO JOOABUTHL YCJIOBHE
oTOopa. B aToM ciyuae B MacCuB BKJIIOYAIOTCSA JIUIIH T€ U3 dJIEMeH-
TOB, IIepeOdupaeMbIX B ITUKJIE, KOTOPhI€ YIOBJIETBOPAIOT 9TOMY YCJIO-
Buio. Hanpumep cienymoimii reHepaTop COMCKA COCTABJISIET MACCHUB
13 Bcex umnces B quamnasoHe oT 0 1o 99, kotopsule gedarcsa Ha 7:

A = [i for i in range(100)

if i 8 7 == 0]

Ob0paTuTe BHMMaHME, YTO JJIMHA 9TOT0 MacCHuBa OyIeT MeHBIIe
100, 1 1K

for i in range(100):

print( A[i] )

HpI/IBe,I[éT K OIITNOKEe — BBIXOOY 3a I'PAHUITBI MacCCHUBaA.

BbiBog maccuBa

MaccuB — aT0 HaOOp 2JIEMEHTOB, IIO9TOMY BO MHOTHX SI3BIKAX
IIPOrPaMMHUPOBAHUS HEJIb3sI BBIBECTHM MAaCCHUB OJHOM KOMAHIOM.
Opmuaxo B si3bike Python Takast Bo3MO:XHOCTE €CTh

print( A )

B sToMm ciy4uae Bech MaccuB BBIBOAMTCS B KBAJPATHBIX CKOOKAaX, €ro
9JIEMEHTHI Pa3IesIa0TCA 3aIISThIMU:

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

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

Mo:xHO BBIBECTH d9JIEMEHTHI MacCHBa Ha o9KpaH II0 OJHOMY, HC-
II0JIB3Y ST ITAKJI:

for i in range(len(A)):

print( A[i], end=" " )
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ITapamerp end ompenesisger, 4TO II0C/JI€ BBIBOJA KAKIOTO dJIeMeHTAa
mobaBJIsgeTcs mpodeJI, a He CUMBOJI IIepexoqa Ha HOBYIO CTPOKY.

Y 1o6HO 3ammmceIBaTh TAKOM IIMKJI HECKOJIBKO MHAYeE:

for x in A:

print( x, end=" " )

31mech He HCHOJIBL3YIOTCSA IIepeMeHHAas-MHIeKC | U PYHKIua len, a
IIPOCTO IIepedbuparoTcss Bce ajaeMeHThl MaccuBa. Ha wraskxmgoii urepa-
MY IIUKJIA B IIePEeMEeHHYI0 X 3aHOCUTCS 3HAUYEHHE OUYepPeqHOT0 dJie-
MeHTa MaccuBa (B IOpsAKe BO3pacTaHUs MHIEKCOB). Takol IIMKJI
mmepedbopa odeHb yao0eH, ecjid He HY:KHO M3MEHSTh 3HAUeHHUd dJie-
MEHTOB MaCCHBA.

B aswmike Python cymiectByert enié ogme 3aMedyaTe IbHBIN CIIOCO0

BBIBOJIA BCEX 3JIEMEHTOB MaccuBa dyepes mIpoodes1 (0e3 CKoOoK):
print( *A )

*

3Hak * mepen MMeHeM MAacCCHBA 03HAYAET, UTO HYKHO IIpeodpaso-

BaTh MAaCCHB B HAaOOp OTJEJbHBIX 3HAUEHUH, TO €CTh JJIS MaccuBa
A=1[1, 2, 3, 4, 5]

oTa KOMaH/Ia cpaboTaeT Tak ke, KaK 1
print( 1, 2, 3, 4, 5 )

BBoa maccuBa ¢ KnaBuaTypbl

HNuorma HeOoabIIMEe MAacCUBBI BBOIOATCS C KJaBUATyphl. B 1po-
CTEHINIeM cJjiydae MBI IIPOCTO CTPOHM ITHMKJI, KOTOPBIM BBIIIOJIHSIET
oIIepaTop BBOJA OTHEJIHLHO JIJIS KasKI0T0 9JIeMeHTa MAacCuBa:

for i in range(N):

A[i] = int( input() )
HamomuMM, 4TO ecjii KaKylo-TO W3 BBEIEHHBLIX CTPOK HE yIAcCTCs
IIpeodpa3oBaTh B I1eJI0e UIMCJIO, IIPOrpaMMa 3aBEPIIUTCS C OITHOKOI.

BmecTo 1mKIIa MOMKHO MCIOJIB30BATH I'eHEpaTop CIHCKA, KOTO-
PBIH cpa3y co3TaéT MACCHUB UM 3aII0JHAET eT0 BBeIEHHBIMU YHCJIAMU:

A = [ int(input()) for i in range(N) ]
31ech Ipu KaKI0M IIOBTOPEHHH ITHMKJIA CTPOKA, BBEOEHHAS II0JIb30-
BaTeJIeM, IIpeo0pas3yeTcsa B IIeJI0e UMCJIO C IIOMOIILI0 PYHKIIMU int,

" 9TO YHCJIO Z[O6aBJIHeTCH K MacCCHuBY.
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IIpu sToM mosib30BaTEIb BBOOUT JAHHBIE «BCJIEIIYIO», TO €CThb
IIporpaMMa He II0OJICKa3bIBaeT eMy, 3HaUeHle KaKoro 3JIeMeHTa BBO-
IIUTCA B JAHHBIA MOMEHT.

3HauuTeIbHO yHnoOHee, ecJid Iepen BBOJOM IIOSBJISETCS CO00-
IIIeHNe C II0CKA3KOIM:

for i in range(N):

print( £"A[{i}]=", end="" )
A[i] =int( input() )
B sToMm mpumMepe 1mepes BBOIOM OUepeTHOTO 9JIeMEeHTa MacCHuBa
Ha 9KpaH BBIBOAUTCA IIoJcka3ka. Hampumep, mpu BBoge ajieMeHTAa C
HHIeKcoM 3 OymeT BbIBemeHO «A[3]=» u Kypcop (IpurjaiieHue K

BBOY) OyJeT MUTraTh CIIpaBa OT 3HAKa —.

3anonHeHue maccuBa cllyMaHbIMU YucriamMmm

Muorma Hy:KHO 3aIlOJIHUTh MACCHUB CJIyYaHHBIMH YHCJIaMU
(HammpuMep, OIpPeIeJUTh CAyJdalHble KOOPAWHATH KJIETOK C IIpHu3a-
MU WJIN IPEIIITCTBUSIMHU B UTPE).

Jlnsg paboTel co CAydawWHBIMU (TOUHEE, IICeBIOCIYUYANHBIMMN)
YHUCJIAMY HYKHO HOIKJIIOUNATE (MMIIOPTHPOBATH) (PYHKIMIO randint
n3 MoayJid random.

from random import randint
OTta (QYyHKIMSI TeHepupyeT cJAydaiHoe IeJioe YHCJI0 B 3aJaHHOM
auara3oHe.

Eciu maccuB y:ke co3maH, OJIs €r0 3aIOJHEHUS CIAYUYAHHBIMU
YHUCJIaAMU IPUMEHUM ITUKJI 10 TIepeMeHHON’:
for i in range(N):
A[i] = randint( 20, 100 )
To :xe caMoe MOKHO cIIesaTh C IIOMOIILIO TeHepaTopa CIHCKA:

A = [ randint(20,100) for i in range(N) ]
l'enepartop cmmcka cosgaér maccuB u3 [N 2JIEMEHTOB U 3aIIOJIHSIET
eTo CJIyJalHBIMHU IIeJBIMU YHcIaMu Ha oTpeske [20; 100].

Sanuwume @pacmenm npPoSPAMMbL, KOMOPLLLI 3ANO0JIHAEm
maccus u3 100 anemermos cayuaiiHblMu YUCIAMU

a) Ha ompeske [100;150]; 6) Ha ompeske [—10;10].
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© |
MaccuBbl B Apyrux sisbikax nporpaMmmMupoBaHusi

3amosHeHre MaccuBa IIEPBBIMU N HATYPAJIbHBIMU UYKUCIAMU
Ha a3blkax [lackamap u C++ BBITIAOUT TAK:
const N = 10; const int N = 10;
var A: array[l..N] of int A[N], 1i;

integer; for( i =0; 1 < N; i++ )
for i:=1 to N do A[i] =1 + 1;

A[i] := 1i;

MaccuBbl (kak U IIepeMeHHbIe) B 9THUX S3BbIKaX HYKHO 00646-
Jlamb, cpas3y BBIAeJSS O Hux Mecto B mamaru. O0ObsaBiieHue 1e-
peMeHHBIX B llackaiie HaumMHaeTcsa co CJI0Ba UAr — 9TO COKpAaIlleHIe
OT aHTJIMHMCKOro cjaoBa variable.

Pasmep maccuBa yacTo BBOOUTCS Yepe3 KOHCTAHTY (IIOCTOSIH-
HYI0 BEJIMUHMHY) C IIOMOIIBIO CJIYKeOHOro cJaoBa const.

Haitioume 6 oOonosHumenvnbix uUcmouHuUKAx nepesoo CJi08
variable, integer, array Ha PycCKUl A3bLK.

B saspike Ilackanp HymMepamuio 3JIEMEHTOB MACCHUBA MOYKHO
Ha4yaTh ¢ JiroOoro sagavenusd, HaapuMep ¢ 0 uam ¢ 1. Yarre Bcero uc-
II0JIB3YIOT IPUBLIYHYIO JJIs YeJJOBeKa HyMepalliio C eIMHUIIEL.

@) ILlouemy 6 npocpamme na aswvike Ilackany 6 anemenm c¢ Ali]
3anucvieaemcsa 3naverue i, a B C++ — 3gavenue 1+1°¢
Hszmenume npoepammor Ha sasvkax I[lackans u C++ mak,
ymobvlL MACCUB 3ANOJIHAJICA MeMU dHce YUCTAMU 8 00PAMHOM
nopsoke.
©
BbiBOAbI:

e Maccus — 9TO rpyIma mepeMeHHBIX OJHOTO THIIA, PaCIIOJIOMKEH-
HBIX B IIAMSTH IPYT 3a IPYyroM U UMeEIIuX ooinee nMsa. MaccuBbl
HMCHOJIL3YIOT IJISI TOr'0, YTOOBI OBIJIO YI00HO padoTaTh ¢ OOJIBLIINIM
KOJIMYECTBOM JIAHHBIX.
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e HMunexc seMeHTa MaccuBa — 9TO 3HAYEHIE, KOTOPOE YKA3LIBAET
Ha KOHKPETHBIHA 9JIeMEeHT MAacCCHUBA.

e [lpm oOpalmeHuu K 2JIeMEHTY MacCHBA HHIOEKC YKa3bIBAIOT B
KBAJIPATHBIX CKOOKaxX. JTO MOKET OBITH YMCJIO, UM IIepeMeHHOM
11eJIOTO THUIIa MU apudMeTHUecKoe BBIpaskeHHe, pe3yJbTaT Ko-
TOPOTO — IIeJIOe UKCJIO.

o Jlna mepebopa 3JIeMEHTOB MacCHUBa YJOOHO MCIIOJIb30BATH ITHMKJI
110 IIePEeMeHHOM, KOTopasi N3MeHsIeTCsI 0T MUHUMAJIBHOTO J0 MakK-
CMAaJILHOI'O 3HAYEHHN UHIeKCcA.

MHTennekT-kapTta

- T —_—a
- -
-
- -~
- =<
~

¥ “ea
THT
AMa ~—  MAacCuB ~ (1’| aslemeHT MaccuBa THII
3HaUYeHUe
pasmMep | '
mepe6op oOpareHue 2%5%
______ - i
3JIeMEeHTOB K 9JIEMEHT _
Y | A[2%i-1]
4
' ' S
‘ N
3aIloJIHeHIe MHIEKC -~
BBOJT
BBEIBOJT
obpaboTka
Puc. 3.8.

@ MpakTnueckana pabora N220. 3anonHeHUe MaccMBOB
ﬂ@ MpakTnueckana pabora Ne21. Nepebop snemeHTOB MacCMBOB

Bonpocbl u 3apgaHus

1. Kak BBI gymaere, mmouemy aJieMeHTHI MACCHBA Pa3MeIlalT B IIa-
MSTH PSAIOM?

2. O0bsACHUTE PA3HUILY MEKIY TEPMHUHAME «IHIEKC dJIeMeHTa MAac-
CHBa» U «3HAUYEHIe dJIeMeHTa MAaCCHBay.

3. Hekorophble S3BIKH IIPOrpaMMHPOBAHUS Pa3peInanT 00paIiaThes
K 9JIEMEHTaM 3a IpeaejaMy MaccuBa (IIpHM 9TOM IIPOrpaMMa He
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3aBepiaercsa aBapuitao). O0cyauTe JTOCTOMHCTBA M HEIOCTATKU
TAKOT'0 PEIleHUI.

. MaccuB u3 22 ajieMeHTOB TpeOyeTcs 3allOJHHUTL CJIIyYalHBIMU

yucsaMu Ha orpeske [10; 30]. byayr i B MaccuBe oOHMHAKOBBIE
anemenTsl? [louemy?

3agaum

1.

3amosHUTE BCe aJIeMeHThI MaccuBa 3HaueHueM X, BBEIEHHBIM C
KJIaBUATYPHI.

3amosiHnTe MaccuB HATYPaJILHBIMU YHCJIAMH, HAYMHAS CO 3HA-
yeHUA X, BBEJEHHOTO C KJIaBUATYPHI.

. 3aIoJIHUTEe MAacCCHUB HaTypaJIbHbBIMHA 4YHCJIaMU B O6paTHOM I10-

pAOKe, HAUYMHASA CO 3HAUYeHUa X, BBEIEHHOT0 ¢ KiIaBuaTyphsl. Ilo-
CJIeIHUU 2JIEMEHT J0JIKeH OBITh paBeH X, mpearocaequuit — X—1
M T.JI.

BarmosHnTe MaccuB crereHamu yrcsia 2 (ot 2! go 2N).

. *3amosiHUTe MacCUB CTEIIeHSIMHU YHcaa 2, HQUUHAA ¢ KOHUQ, TaK

YTOOBI IIOCJIETHHUN 3JIeMEeHT MaccuBa OBLI paBeH 1, a KaskIbIi
IPEeIBIAYIIUHA ObLI B 2 pada 00JIbIlle CJIeayIOIero.

. *C RJIaBHATYPhI BBOOHUTCA I1€JI0€ YMCJIO X. BamosHuTe MacCCHUuB,

COCTOSAIIHNI M3 HEYETHOI'0 YMCJIa JJIEMEHTOB, IIeJIBIMU YHCJIAMU,
TaK YTOOBI CPEeIHUN dJIEMEHT MaccuBa ObLI paBeH X, cjeBa OT He-
I'0 9JIEMEHTHI CTOSJIN II0 BO3PACTAHUIO, a CIIpaBa — II0 YOLIBAHUIO.
Cocenuue aeMeHTHI OTJIMYAlOTCA Ha emquHuity. Hampumep, mpu
X =3 MmaccuB U3 5 3J1eMeHTOB 3aIloJHgeTca Tak: 1 2 3 2 1.

. 3amoJIHUTEe MAaCCHUB CIIy4aWHBIMHU drcjaaMu Ha orpeske [20; 100].

3amycTuTe mporpaMmy HECKOJIBKO pas, 00bACHUTE MOJIYUeHHBIe
pe3yabTaTHI.

. C ximaBuaTyphl BBOOATCS ITeJible 3HaveHus X u Y (X < Y). 3amou-

HUTE MACCHUB CJAYUYAHHBIMU YHCJIAMH Ha oTpeske [X; Y.

. MaccuB BBeZI€H CJIeIYIOIINM 00pa3oM:

A =11, 2, 3, 4, 5]

[Ipu kakmMx sHAUYEHHUSIX X IIPOTPAMMA 3ABEPIIUTCI ABAPUIHO?
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a) print( A[x+3] )

6) for i in range(3):
A[i+x] = A[i]
B) for i in range(x-2):
A[i] = 2*(x-1i)
r) for i in range(4):
A[i+l] = A[i] + x
m) for i in range(x+1,x+6):
A[i] = x*x
e) for i in range(5):
A[i+2] = x + 1
10. Yemy OyayT paBHBI 9JIeMEHTHI MacCHUBa
A =11, 2, 3, 4, 5]
mocJie BEITOJIHeHnd 1ukia? 3necs N = 5 — qimMHA MaccuBa.
a) for i in range(N):
A[i] = A[i]*A[i]
0) for i in range (N-1) :
A[i] = A[i+1]
B) for i in range(N-1):
A[i+l] = 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 (1,N) :
A[i] = A[i-1]1*2
11. *Jlau pparmMeHT IIPOrpPaMMBI:

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

IIpu KaxoM ycJIOBHMHU IIOCJI€ BBIIOJHEHHS 9TOr0 (pparMeHTa IIO-
ayuntesa j=0?7=3?j=N-17?

12. Beegure ¢ KJIaBHATYpPHI 3HAYEHHUS JJIEMEHTOB MACCHUBA, yBe-
JINUbTE KasKIBIA 3JIEMEHT B 2 pas3a W BHIBEOUTE II0JIYYEHHBIN
MACCHB HA 9KpaH.
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13. BeeguTe ¢ KiaBumaTypbl 3HAUEHHS 3JIEMEHTOB MAacCCHUBa U yBe-
JIMYbTE HA 5 3HAYEHUs BCEX dJIEMEHTOB MACCHUBa, KpoMe IIepBO-
I'0 U II0CJIETHETO.
14. B maccuBe 4éTHOE 4YMCJIO 2J1eMeHTOB. BBemuTe ¢ KIaBHUATYPHI
3HaYEeHUs 3JIEMEHTOB MAaCCHUBA U BBIIIOJIHUTE JIBE OIePallii:
a) yBeJIUMYbTe Ha eIUHUILY 3HAaUeHUsI BCeX dJIEMEHTOB B IIePBOM
II0JIOBUHE MACCHUBA;
0) yBelmubTe B 2 pas3a 3HAUYEeHUs BCeX JJIEMEHTOB BO BTOPOI
II0JIOBUHE MAaCCHUBA.
15. *BBegure ¢ KaaBUATyphl 3HAYEHUsS OoJIEMEHTOB MacCHBa U
HaNgUTe UX cpeJHee apudMeTnyecKoe.
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§ 22. Anroputmbl 06paboOTKN MaccnBoB

Karouessie ciioBa:
e cyMMa 3JIEMEHTOB MaccuBa ¢ MAKCHUMAJILHBIM 3JIEMEHT
® TIOJICUET 9JIEMEHTOB

CyMma anemMeHTOB MaccuBa

IIpencraBbTe cebe, YTO B MacCHWBe 3aIlMCAHBI 3apPILJIATHI CO-
TPYOHUKOB PUPMBI, B TpeOyeTcsI HANTH OOIIyI0 CyMMy, KoTopas Oy-
IeT UM BBIILZIaueHA. J[J1 oToro Hy:KHO CJIOKUTH BCE YMCJIA, KOTOPBIE
HAXOIATCS B MaCCUBE.

Jlnss Toro 4TOOBI HAKANJIWBATHL CyMMY, HY:KHO BBECTH Ilepe-
MEHHYI0, HA30BEM €€ summad.

@ Karoe nauanvHoe 3HaueHue HYHCHO 3ANRUCAMb 8 NepeMeHHYI0
summay?

B npoepamme ecmv nepemenuvie summa u x. 3anuwume
onepamop, ¢ NOMOULbI0 KOMOPO20 MOMCHO 000a8UMb 3HAUEHUE X
K 3HQUYEeHUI summad.

Jlns penrenus 3amavym HYsKHO BBIIIOJIHHUTDL IIepedOp 9JI€MEeHTOB
MaccuBa B nukJse. Ha rammoMm 1mare nmuksia K 3HAYEHHIO summa JI0-
OaBJIsTeTCA 3HAUYeHHe oUepe HOTo dJieMeHTa MaccuBa.

Bynem cumrarth, uTo MaccuB yske 3amojiHeH. Torga cymMmMmMy ero
9JIEMEHTOB MOKHO HAUTHU TaK:

summa = 0
for i in range(N):
summa += A[i]
print (summa)
ITokaskem, Kak paboTaeT 9TOT AJITOPUTM JJII MaccuBa A:

0O 1 2 3 4
Al S5 ]2|18]3]1

Puc. 3.9.
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BrimomEuM TpaccupoBKY («PYUHYIO IIPOKPYTKY») IPOrpaMMbBI. 3a-
IHUIIIEeM B TAOJIHMIIe BBIIOJIHSAEMbIe KOMAaH/IbI (0IIepaTophl) 1 M3MeHe-
HHe BCeX IIepeMeHHbBIX (caM MaccuB A IPU 9TOM He MEeHIeTCs):

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

@DoHoM BBIIEJIEHBI KOMAaHIbI, KOTOPLIE BBIMOJIHSIIOTCS aBTOMA-
THYECKH B ITUKJIE II0 IIepeMeHHOMH: B CTPOKe 2 IIepeMeHHOM i IPH-
cBamBaeTCs HavaJbHOe 3HaueHHme, a B CTpokax 4, 6, 8 u 10 mocie
ouepeqHON UTepallni IINKJIa 3HAUYeHNe 9TOM IepeMeHHON YBeJImYH-
BaeTCs Ha eIUHUILY.

ITockonbKy MaccuB A He M3MEHSETCsI, CJIOKUTHL BCe ero dJIeMeH-
THI YJ0OHO C IIOMOIIbIO0 TAKOIO ITMKJIA:

summa = 0

for x in A:

summa += X

print( summa )
3ameTuM, 4TO OpH 3TOM He HY’KHO XPaHHUTL pa3Mep MaccuBa B IIe-
PEMEeHHO.

B s3pike Python ecth BeTpoenHas PyHKIINA sum, KoTopas cpas3y
CUUTaAeT CyMMYy 9JIEMEHTOB MacCHBa, TaK UTO 3ajada penraeTcs B
OIHY CTPOKY:

print( sum(A) )

Jlna maccusa na Puc. 3.9 evinosHume pyuHYO NPOKPYMKY
npocpammbt U onpeoenume, Kakoe aHauerue byoem 8vi8e0eHo:
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summa = 0
for x in A:
if x $ 2 == 0:
summa += X
print( summa )

Hszmenume ycnosue ombopa 8 npoepamme U3 npeovloyu,e2o
3a0anus, maxk umobst npu obpabomke maccusa na Puc. 3.9 8
nepemeHHOl summa noJAYy4Us0Ch Yuucao 13.

Hanuwume ¢ppaemenm npoepammot, ¢ NOMOULbIO KOMOPHLX
MOHCHO HAUMU 6 NepeMeHHOU p

a) npoussedeHue 8cex deMeHmo8 MACCUBA,

0) npou3sedere NOJIOHCUMETIbHOLX IJIeMEHMO8 MACCUBA.
Ilodymaiime, kakxoe OosdcHO Obimdb HAUAJDHOE 3IHAUEHUE
nepemMerHHOl p U KAK OHQA OOJIHCHA USMEHAMbCA HA KAHCOOM
waze YUKIQ.

Noac4yéT aneMeHTOB MaccuBa, yAOBNEeTBOPAIOLWMX YCITOBUIO

Bo mMHorumx 3agavax HY:KHO HAWTH B MAacCHUBE BCE JJIEMEHTEHI,
YVJIOBJIETBOPSIOIIE 3aJaHHOMY YCJIOBHIO, M KaK-TO MX 00padoTaTh,
HaIIpuMmep, IOJACUYNTATh UX KOJIUMUYECTBO.

J1sa mmoacyuéTa 9J1eMeHTOB MCIIOJIb3yeTCs IIepeMeHHad-CUETUNK,
Ha30BEéM eé count. Ilepen HavasoM 1IMK/IA B CUETUYNK 3aIIMCHIBAET-
cs1 HoJIb (HM OJHOIO HYSKHOI'O dJIeMeHTa He Haiimeno). Eciam Ha ode-
peoHoM HuTepalluy ITHUKJIA HaWJeH HOBBIM IIOAXOIAMNINK JJIEMEHT,
3HAUYEeHUEe CUETUYNKA YBEJINUYHNBAETCSI HA eTUHUILY.

ITogcunTaemM KoJIMYecTBO dJIEMEHTOB MAacCCHUBA C YETHBIMH 3Ha-

YEeHMUAMU.

3anuwume ycnosue, KOmMopoe o3HAuaAem, uUmo IHAUeHUe
nepemerHol x uémuoe. Ilpednoxcume 08a pasHOCUSILHbIX 8APU-
aHma makoeo yCa08Usl.

YcaoBue «ojeMeHT A[i] — YETHBIN» MOYKHO C(POPMYJIHPOBATH
WHave: «OCTATOK OT JeJieHud A[i] Ha 2 paBeH HYJIIO»:
if A[i] % 2 == 0:
. .. # yBenmMumTeE CUETUMK
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Temmeph MOKHO HATTMCATH IOJIHBIN ITHKJI:
count = 0
for i in range(N):
if A[i] % 2 == O0:
count += 1 # yBenuunTe CuUéTUMkK
print( count )

Jlnsa maccusa na Puc. 3.9 evinonHume pyuHYO NPOKPYMKY
amoll npoepamMmv. U onpedenume, Kakoe 3HaueHue Oydem
8bl8e0eHoO.

Jlpyroi BapuaHT IIMKJIA II03BOJIsIET N30aBUTHCS OT IIEPEMEeHHOM i

count = 0

for x in A:

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

print( count )

Kpome Toro, Mo:xHO cHauyaja HOCTPOUTEH HOBBLIM MAaCCHB, BBIIE-
JIUB B HEro Bce HYKHbIe (UETHBIE) oJIEMEHTHI, a II0OTOM IIOJCUUTATH
eTo JJIMHY C IIOMOIIbI0 CTAHIAPTHON (PYHKIINYA len:

B=][ x for x in A

if x $ 2 == 0 ]

print( len(B) )

Maccus B cTpouTcs ¢ IOMOIIBIO TeHepaTopa CIIMCKA, B Her0 BKJIIO-
YaI0TCSA BCE 9JIEMEHTHI X M3 MCXOJHOTO MaccuBa A, JIJI KOTOPHBIX BhI-
HOJIHAETCS YCJIOBUE YETHOCTU X % 2 ==

Teneps ycimoxuUM 3amady. B MaccuBe 3ammcaH pocT KaskOgoTo
Urpoka 0acKeTOOJILHON KOMAHILI B CAHTUMeTpax. 1pedyeTcs HaWTH
CpeqHUuI PoCT UTPOKOB, KoTophle BhImie 180 cMm (IpeamoJsaraem, 4To
XOTsI OBI OOMH TAKOM MIPOK ecThb). CpemHHI POCT — 9TO cpemHee
apupmMeTHyecKoe, TO €CTh «CYMMAaPHBIA POCT» MHTEPECYIOIIUX HaC
UTPOKOB (Tex, KoTophie Bhie 180 ¢cM), mMOAeEéHHBINA Ha UX KOJIHJe-
CTBO.

@) Haitioume owubky 6 npoepamme:
summa = 0
for x in A:
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if x > 180:
summa += x
print( summa/N )

K rarxomy muny ouwuborx omnocumes ama ourubra?

J1a pemrenna 3amavyy HaM HYKHO CUMTATh U CYMMY, U KOJIU-
YeCTBO 9JIEMEHTOB MacCuBa, KoTophie 0osbIre 180:
count = 0
summa = 0
for x in A:
if x > 180:
count +=1
summa += X
print ( summa/count )
Ob0paTuTe BHMMAHKE, YTO B TeJe€ YCJIOBHOTO OllepaTopa HaXOIATCS
IBe KOMAaHIbI (YBeJInUeHe CUETUNKA U YBeJIMUYeHNe CYMMEI).
Pemrenne «B ctume Python» mpenmosiaraer moctpoeHne HOBOTO
MacCCHUBa U3 HYKHBIX 9JIEMEHTOB MaccuBa A UM MCIIOJIb30BaHUE IBYX
BCTPOEHHBIX (PYHKITHUM:
B=][ x for x in A if x > 180 ]
print( sum(B)/len(B) )

)

T
\ ' 4

4
&
Q.

Ocob6eHHOCTK KOnMpoBaHuA cnuckoB B Python

Brr y:xe 3maere, uto B sa3pike Python maccuB xpaHuTca Kak
CTPYKTypa HaHHBIX THuoa «comcok» (list). Ilpemmososxmm, 4uTo B
IIporpaMme co3gaH Maccus (CIIMCOK) A, HAIIpUMep, TaK:

A =11, 2, 3]
IIpu sToMm harkTHUeCKH B IIepeMeHHON A XpaHHUTCSI CCbLIKQ HA CIIH-
COK, TO eCThb adpec 9Toro cumcka B mamaru. Omepartop mmprcBamnBa-
HS

B =A
KONHPYyeT B IIepeMeHHyIo B ToT ke caMbIii aapec. Temmepb aBe 1mepe-
MeHHbIe, A 1 B, OyayT cchLiIaThbCa Ha OOWH M TOT ke ciucok (Puc.
3.10, a).
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0
3) A | o A[0]=0 ) A o
> [1, 2, 3] ¥ [0, 2, 3]
B | /] B | /]
Puc. 3.10.

ITosTomy mpu m3MeHeHHH cOHCKa A OyaeT OJHOBPEeMEeHHO H3Me-
HATHCA W CIIMCOK B, Benph (paKTUUECKU 9TO OJUH W TOT K€ CIIHCOK, K
KOTOPOMY MOKHO oOpaIarhbcsa o AByM pasubiM mmeHam. Ha Puc.
3.10, 0, moKasaHa cUTyallus IIOCJ€e BBIIOJHEHUs oIepaTopa
A[0]=0.

91y ocobernHocth Python HyskHO yumThIBaTH IIpmM padore co
cauuckaMmu. Eciiu HaM Hy:KHA IMEHHO KOIMS CIMCKa (a He eIlné ogHa
CCBLJIKA Ha Hero), MOYKHO MCIIOJIB30BATh Cpe3, BRJIIOYAIOIINI BCe
9JIEMEHTHI:

B =A[:]
Temeps A u B — 9T0 He3aBUCHUMBIE CIIMCKY, W U3MeHeHHre OJHOTO M3
HUX He MeHseT Bropoi (Puc. 3.11).

a) 0)

B| > [11 2/ 3] B| 1> [1r 2/ 3]

Puc. 3.11.

BmecTto cpesa MoskHO OBLIIO BHI3BATh (PYHKITUIO COPY M3 MOJIY-
JIsI CopY:

import copy

A= [1, 2, 3]

B = copy.copy (A)

OTo0 Tak Ha3bIBaeMasl «IIOBEPXHOCTHAS» KOIIMS — OHA He co3a-
€T TIOJIHYI0 KOIIMIO, €CJIM CIIHMCOK COJEPIKHT KaKHe-TO HN3MeHseMbIe
00BEeKTHI, HAIIpUMeEp, Apyrue coucku. J[JIs IIoJHOro KOIIMpoBaAHMI
HCIIOJIb3yeTcsa PYHKIINSA deepcopy M3 TOTO Ke MOIYJIS:

import copy

A= 1[1, 2, 3]

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

IIpencraBbTe cebe, UTO BEI II0 OUEpPEeIHN 3aX0OuTe B N KOMHAT, B
KamJI0OM 13 KOTOPBIX JIE:KHT apOy3. Bec apOy30B Takoii, 4TO BBl MO-
’KeTe YHEeCTH TOJIbKO oauH apOy3. BosBpaiaTbes B Ty KOMHATY, Te
BBI YK€ IMOOBIBAJIM, HeJib3sd. Kak BEIOpaTh caMbIil 00JIBIIION apOya?

HNrax, BBl BOILIM B HepBYyI KoMHATY. Ilo-Bmmmmomy, HY»KHO
3abpath Jexaiuii B Heil apOy3. JelicTBuTeIbHO, BAPYT OH CaMBIH
OospIION? A BepHYThCA ciofa BBI yike He cMmoskere. C oTUM IepBBIM
apOy3oM HIOETe BO BTOPYI KOMHATY W CpaBHHBaeTe, Kakoii apOys3
OOJIbIIIE — TOT, KOTOPBHIM y Bac B PyKaxX MM HOBBIM. Kcam HOBBIN
OoJibIlle, OepéTe ero, a CTapbIii OCTABJIsIeTe BO BTOPOM KomuHarte. Te-
IIephb B JIIOOOM cjIydae y Bac B PyKaX OKa3bIBAETCS CAMBIN OOJIBIIION
apOy3 M3 IepBBIX ABYX KOMHAT. J[eficTBys Tak ke W B OCTAJIBHBIX
KOMHATAaX, BbI TApAHTHPOBAHHO BhIOEpeTe CcaMBIi OO0JIBIION apOy3
13 BCEX.

Ha sToif mmee ocHoBaH M IIOMCK MAaKCHMAJBHOTO dJIeMeHTa B
MaccuBe. J[JIa XpaHeHHMS MaKCHUMAaJILHOTO dJIEMEHTA BBIIEJINM B
IIaMATH IIeJIOYHCJIEHHYIO IIepeMeHHnyio M. byneM B 1mukJe mpocMar-
pUBaTh BCE JJIEMEHTHI MAcCHBa OOUWH 3a IpyruM. Kcim odepemmoit
9JIEMEeHT MaccuBa OOJIbIlle, YeM MAaKCHUMAJIbHBIA M3 IPeIbIIyIITNX
(HaxomAIIuiicsa B IIepeMeHHo M), 3aIIOMHUM HOBOe 3HAUYEeHMEe MaK-

CUMAaJILHOTO dJieMeHTa B M.

@ IIycmv mpebGyemes Halimu MAKCUMAIbHOE U3 3HAYEHUIL
annemernmos maccusa A, komopwtii umeem pasmep N. Ueeo ne
xeamaem 8 ImoMm ppazmerme npoepamme:

for i in range(N):
if A[i] > M:
M = A[i]
print( M )
Ocraercsa pennTh, KAKOBO JOJIKHO OBITH HAaYaJIbHOE 3HAUYeHIe
M.

@) IIpeononoxcum, umo 6 nauane nepemennoti M movr 6ydem

npuceausantb SHa1veHue 0.
M=0
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Bceeoa v smo 6yoem npasuivHo?

Bo-mmepBhIx, MOKHO 3ammcaTh B IepeMeHHyo M 3HadeHUe, 3a-
BeJOMO MeHbIIIee, YeM 3HaueHHe JI000ro 13 3JIEMEHTOB MAacCHBA.
Hanpumep, ecstt B MaccuBe 3amucaHbl HATYpaJbHBIE YHUCJIA, MOYKHO
3anucaTtb B M HOJIb.

Eciu ke comep:kmMoe MaccuBa HEM3BECTHO, MOXKHO cpasy 3a-
nucath B M 3uauernune A[0] (cpa3y B3aTh mepPBBIH ap0y3), a IIUKJI IIe-

pebopa HavaTh CO BTOPOIo IO CUETY aaeMenTa, A[1]:
M = A[O0]
for i in range(1,N):
if A[i] > M:
M = A[i]
print( M )

Bydem JIUL 8 3amoll 3a0aue OwWuUbKol UUKJL, HAYUHAOULUL
nepebop c snnemernma A[0]:

for i in range(N):

Y4 Burenmuii pewiusr Hanucams nepavili onepamop 8 npeo-
bloyuLem ghpaemernme mak:
M = A[N-1]
Barxonuume npoepammy Bukenmus.

Kupunn pewun nHanucamov nepswiii onepamop 8 npedbloyuiem
ppaemernme makx:
M = A[N%2]
3arxonuume npoepammy Kupunna.

Bojiee akkypaTHO CMOTPHTCSI BapHaHT ¢ IPYTHUM THUIIOM ITHKJIA
for:

M = A[O0]

for x in A:

if x>M: M=x

print( M )

Temeps HalAEM HMHIEKC MAaKCHMAaJIbLHOIO ajeMeHTa. Kaszasoch
OBI, HEOOXOIMMO BBECTH eIlle OTHY IIepeMeHHyI0 nMax IJIsd XpaHeHns
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Homepa. CHauasa B Heé Hy:kHO 3amnucaTh 0 (cuuTaeM HepBBIH dJIe-
MEHT MaKCHMaJIbHBIM) W 3aTeM, KOTJa HAIIJIA HOBHIM MAaKCHUMAaJIb-
HBIH 3JIEMEHT, 3alIOMUHATh eTro 3HaueHWe B ImmepemeHHOM M, a mH-
JIeKC — B lepeMeHHou nMax:
M = A[0]
nMax = 0
for i in range(1l,N):
if A[i] > M:
M = A[i]
nMax = 1
print( f£"A[{nMax}]={M}" )
Opmmaxo aTo He caMbIii JIYUIINH BapuaHT. B 9Toif mporpaMme MOKHO
00OHTHCH 0€3 OJHOM 13 IIePeMEeHHEIX.

Moowcro tu, 3HQA 3HAUEHUE MAKCUMAJIBHO20 dJleMeHma
maccusa M, cpasy (6e3 nepebopal) naiimu eco nomep? Ecau oa,
mo Kak?

MoowcHo nu, 3HAA HOMED MAKCUMAJILHO20 dJIeMEHmMa MACCU8aA
nMax, cpa3sy (6e3 nepebopa!) natimu eeo 3nauerue? Ecau oa, mo
Kak?

Ilo mEOekcy ajeMeHTa | MOMKHO BCerJa OIIPeIesUTh 3HadeHUe
oToro aJjieMeHTa: oHO paBHO A[i]. IlosTomMy mocTaTouyHO XPaHUTH
TOJIBKO HWHIEKC MaKCHUMAaJIBHOTO 3ajieMeHTa nMax, a ero 3HAUYeHUe
3aMeHUThb HaA A[nMax]:

nMax = 0

for i in range(1l,N):

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

print( £f"A[{nMax}]={A[nMax]}" )

J1a moucka MaKcMMyMa MOYKHO MCIIOJIB30BATH M BCTPOEHHEBIE
yurmum Python: cmavasna HaiiTh MakcUMaJIbHBIA 3JIEMEHT, a IIO-
TOM €T0 WH/IEKC C IIOMOIIbI0 (PYHKIINYA index:

M = max(A)

nMax = A.index (M)

print( f£"A[{nMax}]={M}" )
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B srom ciyuae parxTruecku mpuOETCs BBIIIOJHUTH JBA IIPOXO-
ma mo MaccuBy. OmHako Taxoil BapuaHT paboTaeT ObICTpee, dYeM
«PYKOIIMCHBII» ITUKJI C OJHHUM IIPOXOJIOM, IIOTOMY YTO BCTPOEHHBIE
pyEKIIMT Hanucausl Ha A3bike C ¥ MOIKJIIIOUAIOTCS B BHIE TOTOBOIO
MAIITMHHOIO KOJa, a He BBIIOJIHAITCS OTHOCHUTEJIHHO MeIJIeHHBIM
nHTeprperaropom Python.

Bosee ciaoxxHas 3amava — HAWTH MaKCHMaJbHOE 3HAUYEHNE He
13 BCeX 9JIEMEHTOB MAaCCHUBAa, a TOJIBbKO M3 TeX, KOTOPhIE YI0BJIETBO-
PAT HEKOTOPOMY ycJIOBHIO. Kcii BepHYTHCS K IIPHUMEPY ¢ IIOMCKOM
apOy3a: B HEKOTOPHIX KOMHATAX JekaT He apOys3bl, a OBIHI, HO
HYKHO HAWTH MMEHHO CAMBIH OOJIBIIION apOy3. OTO 3HAYUT, YTO MBI
BEIOMpAaeM HOBBIA 9JIEMEHT, eCJIM OH a) IIOAXOMUT HaM IO YCJIOBIIO
oTOopa m 0) OoJIbIlIe, YeM MaKCUMAaJIbHBIN, HaWJeHHBIH 0 3TOrO.

PaccmorpuM KOHKpeTHYMIO 3amady. HAWTH MAKCHUMAaJbHBIA W3
OTPUIIATEJIBHBIX 2JIEMEHTOB MaccuBa (IIpeamojiaraercs, 4TO TaKHe
9JIEMEHTHI B MacCUBE €CTh).

anuwume 8 mempadu ycaosue, npu KOmMopom 00HO8JLemcs
3HAQUeHUe MAKCUMATIbHO20 3HAUeHUS 8 hepeMmeHHOU M.

Camoe ci1oskHOE — OIpenesIiTh, KaKUM JOJIKHO OBITH HAYAJIb-
Hoe 3HaueHue M.

@) IIpeononoscum, wmo Ml CHAUANQ 3ANUCANY 8 NepeMeHHylo M
3HaQuUeHnue Kaxkoeo-nubo anemenma wmaccusa. Koeda makoii
nPUEM Moxcem oams He8epHbLll pe3yabmam?

Buinoninume pyuryo npokpymry caeoyrouieli npoepammbL:
M = A[O0]
for i in range(1,N):
if A[i] < 0 and A[i] > M:

M = A[i]
print( M )

0/ 08YX MACCUBOB:

A o 1 2 3 4 9 0 1 2 3 4
Al 5|28 |3 |-1 A|l-5|-2| 8|3 |-1
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Yoanoco nu Halimu makcumaibHbili OMPULAMENbHLLI dJie-
MeHm 8 neps8om cayuae? 80 8Mmopom?

Nrak, ecoau camMblii mepBBIF aaeMeHT MaccuBa, A[0], mososxkm-
TeJBHBIA (HaM He IIoaXoauT!), OH OKa3bkIBaeTcsa 00JIbIIe BCeX II0IX0-
IAIUX 9JIEMEHTOB, W IporpaMMa BBIBOJUT €ro Kak (HeBepHLIi) pe-
3yabrar. EcTh 1Ba cmocoba McIpaBUTh IIPOrpaMMy

Bo-1m1epBrIX, MOKHO cHadajia HAUTH IIEPBBLIH OTPUIIATEJIbHBIN
9JIEMEHT, 3alllcaTh ero B IIepeMeHHYI M, a IOoTOM IiepeOupaTh B
ITUKJIE BCE OCTABIIIHECST.

Bropoit BapuaHT 1Ipoiiie — MBI OyaeM 3aMeHATh 3HaueHue M B
TOM CJIy4dae, ecJUd O4dYepeTHOU aJieMeHT A[i] — oTpulilaTeJIbHBIM, a
3HauyeHure M — HeoTpHUIlATEJbHOE, TO €CTh MBI HAIILJIM CAMBIHA IIep-

BRI momxondariuii astemernT. Hampumep, Tak:
M = A[O0]
for i in range(1,N):
if A[i] < O:
if M > 0 or A[i] > M:
M = A[i]
print( M )

@ Ilpu rarux swauwenusx A[i] u M ycnosus M > 0 u A[i] > M 6o
BJLONCEHHOM  YCJIOBHOM  ONEepamope Mo2ym  8blnOJIHUMbCSA
00HOBpeMeHHO?

Buvidenume ece cnyuau, npu Komopwvix 6 3moli npoepamme
O6ydem uameHamoscs 3Hauerue M.

Ymo evieedem npoepamma, ecaiu 8 MAcCcuse Hem ompulameib-
Holx ostemenmos? Kax usmenumv oxonuanue npocpammod,
ymobo, 6 amom  cayuae ObLio0  8blLBe0EeHO  COOOWeHUe
«OmpuuamenvHblx 3J1eMeHmo8 Hem»?
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Q MpakTuueckasa pabora N222. Anroputmbl 06paboTkn maccmBos
(] v
"a Mpakrtuyeckaa pabora N223. Cymma 3Ha4YeHUA IN1eMeHTOB MaccuBa
= :
MpakTnueckana pabora N224. MoacuéT anemeHTOB MaccMBa
@ Mpaktnueckaa pabota N225. MoMCK MaKCMMaNbHOrO 3/1eMeHTa

BbiBoAbI:

e Jlnsa BBIUMCIIEHUS CYMMBI 3JIEMEHTOB MAacCCHBA HCIOJIb3yeTCS
BCIIOMOTaTeJIbHAA IIepeMeHHAas, B KOTOPOU HAKAIlJINBAETCA CyM-
Ma. HauasnbHoe 3HaveHme aToi mepeMeHHOIN paBHO HyJsoo. J[isa
I00aBJIEHUA K CyMMe OdepeqHOTo djIeMeHTa MaccuBa A[i] UCIIoIb-
3yIOT ollepaTop BUIA

summa += A[i]

e [Ipm BEIUMCIEeHUMHN HPOM3BeNEeHUs HavaJIbHOE 3HAUYEeHHEe BCIIOMO-
raTeJbHOU IIepeMeHHOM J0JI3KHO OBITH paBHO 1.

e Jlna momcuéra KoJmdecTBa 9JIEMEHTOB, VIOBJIETBOPSIOIIUX YCJIO-
BHUIO, MCHOJIL3YIOT IIepeMeHHYyo-cuéTunk. HauasbHoe 3HauveHwme
CUETUMKA JOJIKHO OBITH paBHO HyJo. [Ipm oOHapy:KeHHMH oue-
PEeaTHOro IIOAXOIAINEr0 dJieMeHTa 3HaYeHUe CUETUMKA yBeJIUn4dU-
Baetrcs Ha 1:

count += 1

e [Ipm momcke MaKCHMMAaJBLHOTO 3HAYEHHUS B MAaCCHUBE HCIIOJIB3YIOT
BCIIOMOTATEeJIbHYI0 IIepeMeHHYI, B KOTOPOM XpPaHUTCA MaKCU-
MaJIbHOE M3 BCeX y:Ke IIPOCMOTPEeHHBIX 3HaueHui. CHayaa B oTy
IepeMeHHYI0 3aIlIUChIBAIOT 3HAYEeHUEe IIePBOr0 3JIeMeHTa MacCUuBa,
a 3aTeM IIPOCMAaTPUBAIOT BCE 3JIEMEHThI, HQUMHAs CO BTOPOTO.
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MHTennekT-kapTta

summa = 0
for i in range(N):
summa += A[i]

cymMmma
3JIEMEHTOB

QJITOPUTMBI ~ _
00 a%OTRI/I - moyicaér | count = 0

= 3 anementop | £or i in range(N):
MacCCHuBOB if A[i] < 0:
count += 1

| Howcx bfdo: ?[231 range (1,N) :
MaKCHIMyMa i€ A[L] > M rND -
M= A[i]

Bonpocbl u 3apgaHus

1. Kak MOHO IIpOBEPUTH, YTO YMCJIO JEJIUTCS OJHOBPEMEHHO Ha 7
n Ha 5? Ilpensosxure nBa crocoda.

2. O0bsacHUTE, TOYEeMy IIPH IIOMCKE MAaKCHMAJILHOTO dJIeMeHTa U
ero HomMepa He HY’KHO 3aIllOMHUHATHL CaMO 3HAYeHHEe MAKCHMAJIb-
HOTI'O dJIEMeHTA.

3agaum

1. Hanumure mporpaMmy, KoTopas 3aloJIHSIET MACCHUB CJAYUYAHHBI-
MU HeJIBIMHU YHCJIAMH Ha oTpe3Ke [—2; 2] 1 cuuraeT cyMMy II0JIO-
SKUTEJIbHBIX 9JIEMEHTOB MacCcHuBa.

2. Haoumunre mporpamMmy, KOoTopasl 3aIOJIHSIET MACCHB CJIYUYANHBI-
MU IeJILIMU 4YucjiaMu Ha oTtpe3ke [2; 10] m cumrTaeTr oTaeIbLHO
KOJITYECTBO 3JIEMEHTOB C YETHHIMHU 1 HEUETHBIMU 3HAYEHUSIMHU.

3. Hammuimure mmporpaMmy, KoTopas 3aIIOJHSET MAaCCHUB CJIydaiHEBI-
MU IIeabiMu yncyiaMmu Ha orpe3ke [1000; 2000] u cunTaer KoJIu-
YeCTBO JJIEMEHTOB, B JECATUYHON 3alMCH KOTOPBIX BTOpPas C
KOHIIA Itdpa (UHCI0 JeCITKOB) — YETHAI.

4. Hammmimure mporpamMmy, KoTopas 3amoyHsaeT MaccuB u3 20 aje-
MEHTOB CJIyYaMHBIMH IIeJIBIMH YHcJIaMHu Ha oTpe3ke [50; 150] u
HaXOOUT B HEM MUHUMAJBbHBIM W MaKCUMAaJIbHBIA 3JIEMEHTHI U
nX HOMepa.

5. Hartuimmre mporpamMmy, KoTopas IIOJy4YaeT ¢ KJIaBHATYPhI 3HA-
YeHUS 3JIEMEHTOB MACCHBA M BEIBOAUT KOJIMYECTBO 3JIEMEHTOB,
UMEIINX MaKCUMaJIbHOe 3HaYeHHE.
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6. Hammuimmure mporpammy, Kotopas 3amoyHsaeT MaccuB u3 20 aie-
MEHTOB CJIYYaWHBIMU IIeJLIMH YncaaMu Ha oTpeske [100; 200] u
HaXOOUT B HEM Iapy COCEIHUX JJIEMEHTOB, CyMMa KOTOPBIX M-
HUMAaJIbHA.

7. Hanumure mporpamMmy, KoTopas 3amoJjHseT MaccuB m3 20 aue-
MEHTOB CJIyYaHHBIMU IeJIBLIMK umcjaaMu Ha orpeske [—100; 100]
M HaXOOUT B KasKJ0M IIOJIOBHHE MAaCCHUBAa IIapy COCETHUX dJIeMeH-
TOB, CyMMa KOTOPBIX MaKCHUMAaJbHA.

8. Hamummure mporpammy, KoTopas: 3amoJjHseT MaccuB m3 10 aue-
MEHTOB CJYYAHHBIMU IIeJBIMH YHCJIAMH Ha oTpe3ke [-5; 5] m
HaXOOUT CYMMY HEHYJIEBBIX dJIEMEHTOB MacCCHUBA.

9. Hanummure mporpamMmy, KoTopasi 3alojHseT MaccuB m3 10 aue-
MEHTOB CJIYYaWHBIMH IIeJBIMU YHCJIaMU Ha oTpe3ke [—2; 2] m
HaXOJUT IPOU3BedeHIe HEHYJIEBhIX 9JIEMEHTOB MaCCHBA.

10. Hanummure mporpamMmy, KoTopasi 3alojIHsgeT maccuB u3 20 ajie-
MEHTOB CJIyYaHHBIMU IeJIBLIMK umcjaaMu Ha orpe3ke [100; 1000]
M HaXOOUT OTIAEJbHO CYMMY 3JIEMEHTOB B IIEPBOI M BO BTOPOH
IIOJIOBMHAX MAacCHUBA.

11. SamoaHITEe MACCUB CAYIYAMHBIMU II€JBIMU YHCJIaMU HA 0TPe3Ke
[-2; 2] m momcumTariTe KOJHUYECTBO IIOJIOKHUTEJIBHBIX 3JIEMEHTOB
MacCHBAa.

12. 3amosaHuTEe MacCUB CAYIYAMHBIMU IIeJBIMU YHCJIaMU HA 0TPe3Ke
[-10;10] u momcumTaiiTe CyMMYy YETHBIX IIOJIOMKUTEJIBHBIX 3JIe-
MEHTOB MaCCHBA.

13. 3amosiHKITEe MacCUB CAyYaHHBIMU II€JBIMI YHCJIaMH Ha OTpe3Ke
[20;100] u mmogcumuTaiiTe OTAEIHHO KOJIMYECTBO YETHBIX M HEYET-
HBIX 9JIEMEHTOB.

14. B maccuBe 4éTHOE YMCJIO 2JIEMEHTOB. 3aIIOJIHUTE MACCHUB CJIY-
YaWHBIMHA IIeJIBIMU YrcaaMu Ha orpedke [10; 100] u mogcuuraiite
KOJIMYECTBO YETHBIX U HEUYETHBIX dJIEMEHTOB OTJE€JIbHO B II€PBOU
M BO BTOPOI ITOJIOBMHAX MAaCCHBA.
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15. 3amosrHuTe MacCuB CAyYaHHBIMU II€JBIMH YHCJIaMH Ha OTPe3Ke
[1;100] 1 moxmcumTaiiTe KOJIMYECTBO dJIEMEHTOB MAaCcCUBa, KOTOPhIe
IeJaaTcd Ha 3 U He OeJIATcs Ha 5.

16. Hammuimure mporpamMmy, KoTopasi 3amoHsaeT maccus u3 20 ae-
MEHTOB CJIyYaMHBIMH IIeJIBIMH YHcJIaMHu Ha oTpe3ke [50; 150] u
HAXOOUT B HEM MUHMMAJIbHBIN 13 YETHBHIX 3JIEMEHTOB M €ro HO-
Mep.

17. Hartuimure mporpamMmy, KoTtopasi 3amoaHsaeT MmaccuB u3 20 ae-
MEHTOB CJIyYaHHBIMU IeJIBLIMK umcjaaMu Ha orpeske [—100; 100]
W HAXOJUT B HEM MaKCHUMaJIbHOe 3HadYeHUe, JeCITUYHAS 3alNCh
KOTOPOTO OKaHYMBaeTcsI Ha 3, m ero HoMmep. Kcam Taxoro aJe-
MeHTa HeT, HysKHO BhIBECTH OTBeT "HeT".

18. Hamtuimure mporpamMmmy, KoTtopasi 3amoaHsaeT Mmaccus u3 20 ae-
MEHTOB CJIYUYAHHBIMHA TPEX3HAYHBIMU ITEJIBIMU YHCJIaMU M HaXO-
IUT B HEM 9JIEMEHT, Yy KOTOPOTO HAMOOJIbIIASI CyMMa ITUQP, 1 eTro
HOMED.

19. 3amosHuTEe MacCuB CAyYaRHBIMU II€JBIME YHCJIaMH Ha OTpe3Ke
[1; 100] m momcumTaiiTe OTHEJILHO cpegHee 3HAUYeHNE BCeX dJie-
MEHTOB, KOTOpbIe MeHbIlle 50, 1 cpegHee 3HaUeHHE BCeX dJIeMeH-
TOB, KOTOpBIe 00JIbIIe M1 paBHEI 50.

20. 3ammoIHUTEe MaCCHUB CIIyYaWHBIMU ITEJIBIMH YHCJIAMH Ha OTPEe3Ke
[0; 4] 1 BRIBeOUTE Ha oKpaH HOMepa BCeX JJIEMEHTOB, PABHBIX
3HauyeHUIo X (OHO BBOIHUTCS C KJIABUATYPHI).

21. *3amosHuTe MacCHUB C KJIABHATYPHI TPEX3HAYHBIMH IIEJIBIMH
YHCJIAMHU IIOJICYMTANTE CyMMY BCEX 9JIEMEHTOB MAacCHUBAa, B JeCs-
TUYHOM 3aIIMCHU KOTOPHBIX Bce ITUQPPHI OTUHAKOBEIE.

22. *3amosHnTe MacCUB CJAYUYAMHBIMU IIeJIBIMH YKCJIAMH HA OTPe3-
ke [1; 1000] m moacuuTaiiTe KOJIUMYECTBO 3JIEMEHTOB MAacCHUBA, Y
KOTOPBIX IIOCJIeTHNE ABe NPl OONHAKOBBIE.

23. *3amoHuTe MacCUB CJAYUYAMHBIMU IIEJIBIMH YKUCJIAMU Ha OTPe3-
ke [1; 1000] 1 moacumTaiiTe CyMMYy 9JIEMEHTOB MacCHBa, Y KOTO-
PBIX YHCJIO JeCcATKOB (BTopas Iudpa cipasa) 00JIbIIIe, YeM YHCJIO
equHUIL (MJIagass mmugpa).
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24. *Beenqure ¢ KJIaBUATYPHl 3HAUYEHUS oJIEMEHTOB MacCHUBA U
HaUOUTe JIBa MHUHUMAJBHBIX 3JIEMEHTAa M MX MHIeKchl. Ecin B
MacCHuBe eCTh HECKOJIbKO PAaBHBIX MHHUMAJIBHEIX JJIEMEHTOB,
HYKHO HAWTH IIepBhIe JIBA U3 HUX.

25. *B MmaccuBe Y€THOE YMCJIO 9JIEMEHTOB. 3aIlOJIHUTE MACCUB CJIY-
YaWHBIMU II€JIBIMU YHCJIaMU U IIepecTaBbTe COCETHUE 3JIEMEHTHI,
IIOMEHSB 1-# aJ1eMeHT co 2-M, 3-M — ¢ 4-M 1 T.JI.

©
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