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Ob ABTOPE

A1 CaerirapT — paspaboTUYMK IPOrPaMMHOrO obecriedeHns, aBTOp TeXHI4e-
CKUX KHHT U 4YeJIOBeK, Y KOTOpPOro Bcerga npu cebe nonorenue’. OH Hamucan He-
CKOJIBKO KHUT T10 IIPOTPaMMIPOBAHUIO [J/I1 HAUMHAIOLINX, B TOM 4nce «IIporpam-
MypoBaHye i gereil. Jemait urpsl u yun ssbik Scratch!». Ero kHuru Ha ssbike
OpUTMHA/Ia MOYXHO OeCITaTHO IpoYnTaTh Ha caitte www.inventwithpython.com.

* B opurnnare: «...who really knows where his towel is» — orcbiIKa kK poMaHy «ABTOCTO-
oM 1o ranakTuke» (1979 r.) Tyrmaca Ajamca, 6pMTaHCKOTO MyCaTeNs, OKa3aBlIero BIVAHME Ha
KyZIBTOBOE [/Is1 TPOrpaMMICTOB Ha Python xomenuiiHoe woy «Jlerasomuit iyupk MonTtn IlajiToHa»
(Monty Python's Flying Circus). — ITpumeu. peo.



Hocssaujaemcsa Kapo

BBEJEHUE

Korzia 51 B eTcTBe BIIepBBIe 3aITyCTIII KOM-

4 \ IBIOTEPHYIO UTPY, MEHSA MOMEHTA/IbHO 3a-
TAHyno. Ho g XOTen He TONMBKO UTPaTh

a B UTPBI, 1 XOTeT MX CO37aBaThb. S Hamien
KHUTY, IIOXOXXYIO Ha 9Ty, KOTOpas Hay4msa

MeHsI IJICaTh CBOY IIEPBbIe IIPOTPAMMBI U UTPBI.

3T0 6BII0 IPOCTO U Becerno. [lepBbie UTPBI, KOTOPBIE 5 JIeNal,
OBIIV TPOCTBIMM U TIOXOXKVIMY Ha TIOKa3aHHbIE B 9TOJ KHMTE.
OHu He ObUIM TakuMMM BBIYYPHBIMM, KaK OecTceriepsl
Nintendo, koTOpble MHe MOKYIanu PONUTENN, HO 9TO ObIIN

WTI'PbI, KOTOPbIE A COE/IATI CaM.

Ceituac, cTaB COBepLICHHOJIETHUM, I BCe ellje IOTy4Yalo yIOBOIbCTBYE OT IPO-
rpaMMUpPOBAHUA M MHE 32 3TO ellle U IUIaTAT. Ho axke ec/ii BBl He XOTUTE CBA3bI-
BATh C ITVIM >KU3Hb, IPOrPAaMMUPOBaHIe — IIOJIe3HBIII ¥ Beceblit HaBbIK. OH Tpe-
HMpPYeT Balll MO3T MBICTIUTD JIOTMYECKN, CTPONUTD IUIAHBI M IIePeCMAaTPMBATh CBOU
pelIeHVs KKIBIIA pas, KaK Bbl 0OHAPY)XITe OLIMOKY B KOJIe.

MHorue KHNUTH, MOCBSALIEHHbIe TPOrPAMMUPOBAHNUIO [/l HAYMHAIOLINX, II0-
[aJaloT HOf fBe Kareropyiu. IlepBast KaTeropus BKIOYaeT KHUTH, KOTOpbIe 00y-
YalT He CTO/Mb IPOrPpaMMUPOBAHUIO, CKOJIBKO «IIPOrPaMMHOMY OOeCIIeUeHUIO
JULA CO3JIaHNSA UTP» WM SA3BIKaM, KOTOPbIE YIIPOILIAIOTCSA HACTOIBKO, YTO HPEAMET
U3YYeHN Y)Ke U Hellb3sI Ha3BaTb IIpOrpaMMIpOBaHueM. Bropas KaTeropus cocto-
UT U3 KHUT, KOTOpbIe 00yYal0T IPOrpaMMUPOBAHNIO IOJOOHO MaTeMaTUIeCKOMY
y4eOHUKY — CO BCeMM IIPUHIUIIAMY Vi OHATUAMY 1 IAPOYKOJT peaIbHBIX IIPUIO-
JKeHWII B IpUMep YMUTaTeN0. Ta KHUIa puberaet K MHOMY HOAXOAY M YUUT Bac,
KaK IIPOrpaMMMpPOBATh C IOMOLIBIO CO3[jaHNA BUieonTp. I IIOKa3bIBal0 MICXONHBII
KOJ, VIl UTP U HAIIPOTUB OOBACHSAI IPYHIMI IPOrPAaMMUPOBAHNUA 13 IIPUMepa.
Takoit OfXOR ObLT KTIOUEBBIM /s MEHsI, KOIA s YUM/ICS IPOrPaMMUPOBAHMIO.
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Yem 6onblie 1 y3HaBasI, Kak pab0OTa0T IPOrPaMMBbl, CO3JJaHHBIE IPYTUMU JTIOAbMIA,
TeM OOoJIbLIe Ufiell KO MHe IIPUXOAMIO KacaTeIbHO MOMX COOCTBEHHBIX.

Bce, 4T0 BaM HY)XHO — KOMIIbIOTEp, OeCIIaTHOe IIPOrpaMMHOe obecIiedeHne,
KOTOpOe HasbiBaeTcs MHTepnperaTop Python n sta xuura. Kak TonpKo BbI y3Hae-
Te, KaK CO3/JaBaTh VIIPBI U3 9TO KHNUTY, BB CMOXKeTe pa3pabaTbIBaTh UTPHI CaAMI.

KoMmbroTepsl — mopasuTelbHble MEXaHU3MBI 1 00ydeHNe IPOrpaMMIpOBa-
HJIO He TaKOe Helof/beMHOe, KaK CHada/la KaxeTcsa. KoMmmblotepHas npozpamma —
3TO HabOp MHCTPYKLWIT, KOTOPbIe KOMIIBIOTEP MOXKET IIOHATD, TOYHO TaK e, KaK
KHUTA C UCTOPVAMU — 3TO Ky4a IPeJIO>KeHNUIT, KOTOPble MO>KET IOHATD YNTATEIIb.
YT10o0BI CO3AaTh MHCTPYKIMIO, BBL MIUILETEe IIPOrPAaMMY Ha s3bIKe, KOTOPBII KOM-
IbIOTep IOHMMaeT. Ta KHUI'a HAY4UT Bac A3bIKY porpaMmuposanus Python. Cy-
IeCTBYeT MHOXXECTBO IPYTMX A3bIKOB IIPOrPAMMMPOBAHMA, KOTOPbIE BB MOXKETE
ocBouTb, Hartpumep, BASIC, Java, JavaScript, PHP u C++.

B petcrBe 51 BBIyunn BASIC, Ho 60/1ee HOBbIE A3BIKM IPOrPaMMUPOBAHNA THIIA
Python yuarcs ropaspo nerde. Python Taxke ncrnonbsyercs npogeccroHanbHbIMU
IpOrpaMMUCTaMM B paboTe U MI0OUTENIMY B KadecTBe X0601. Bo6aBok oH ab-
COJIIOTHO OeCIUIATHBIN IJIS1 YCTAHOBKYU U MCIIO/Ib30BAHVS — BaM BCETO-TO HY>KEH
VHTepHeT, YTOObI CKa4aTh €ro.

IToCKOMbKY BUJEOUTPBl — HUYTO VIHOE KaK KOMIIbIOTEPHbIE IPOTPaMMBbl, OHM
TaKOKe COCTOAT U3 MHCTPYKUMIL. VIrpbl, KOTOpBIe BBI CO3flafjuTe O1arofaps 3Toit
KHITe, OyIyT Ipollie CPaBHUTENbHO ¢ urpamu Ay Xbox, Paystation mmm Nintendo.
B aTux urpax He 6ymeT HeBepOATHOI rpaduKy, IOTOMY YTO OHM PAacCUMTAHBI HA
TO, 4TOOBI 0OYUNUTD Bac OCHOBAM KopuHra. OHM IpeHaMepeHHO IIPOCTBI, IOJTO-
My BBI MOXKET€ COCPEIOTOYNTbCA Ha 0OydeHuM IporpaMMyupoBanuio. Vrpel He
IOJIKHBI OBITb CTIOXHBIMY, YTOOBI OBITH MHTEPECHBIMMU!

[Ana Koro 3Ta KHura?

[IporpaMmmupoBaHue — 3TO He CIOXKHO, CJIOJKHEee HalITy MaTepyalbl, KOTOpble
obyJar Bac fie/aTh MHTEPECHBIE BElM C er0 MOMOIbI0. [[pyrie KHUIM IpesoCcTaB-
JIIIOT CIIMIIKOM MHOTO TOTO, YTO Ha4yMHAIOIIeMy KOfiepy He IOHamoomrca. JTa
KHJTa Hay4UT Bac MPOrpaMMUPOBATb COOCTBEHHBIE UIPHI; BBl MONTYUNUTE IIOTIE3-
HBII1 OIIBIT 11 MHTEpEeCHbIe BUJJCOUTPBI, KOTOPble CMOXXeTe IPOJIeMOHCTPUPOBATh.
ITa KHUTA JJIs:
o a0CONIOTHBIX HOBUYKOB, KOTOPBIE XOTAT 00YIUTHCS IPOrPaMMIPOBAHMNIO,
TaKke He ¥Mesd IIPY 3TOM IPeNbIAYIIEro OIbITa;

o [eTell U MOAPOCTKOB, KOTOPBIE XOTAT HAYYUTbCA HPOrpaMMUPOBAHMLIO,
CO3JlaBasi UIPb;

e B3pOC/IBIX U YUMTesIeN], KOTOPbIe XOTAT OCBOUTH IPOrPaMMUPOBaHIE;

e KOTO YTOJHO, OT Maja [0 BelNKa, KTO XO4eT HAyIUTbCsA MPOrpaMMUpPO-
BaTb, M3y4ast Hpo¢eCCHOHANbHBIN SI3BIK IIPOrPAMMUPOBAHNL.
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O KHure

B 60/1bIIMHCTBeE pasyienoB 3TOJ KHUTY BBOJUTCS M OOBACHAETCS 110 OHOMY HO-

BOMY UTPOBOMY IIPOEKTY. B HEKOTOPDBIX ITIaBaX paCcCMATpPMBAIOTCA HOIIOTHUTE/IbHbIE

IIOJIE3HbIEC TEMbI, TaKM€ KaK OT/IaJKa. Hosble KOHLIETINVN IIpOrpaMMMpOBaHNsA I10

Mepe€ NPMMEHEHNA NX B UT'PaX U I7IaBbl IPEAHA3ZHAYEHDI /1A YTEHNA 110 IIOPAIKY.

18

Bot kpaTkoe n3o)keHue TOro, YTo Bbl HalifieTe B KaXX0i1 I7IaBe:

ImaBa 1 «/HTEpaKTMBHAA cpefa pa3pabOTKM» MOIIArOBO OOBACHAET, KaK
MHTepaKTUBHaA cpefia pa3paboTku Python mMoxeT mcronbsoBaTbcA M
9KCIIEPMMEHTOB C KOTOM.

InaBa 2 «Hammcanue nporpaMm» 0ObsACHAET, KaK IMCAaTh ITOTHOLIEHHbIE
IporpaMMsl B pefiakTope daittos Python.

B rnaBse 3 «Mrpa “Yragait 4uncio”» Bbl 3aIporpaMMupyeTe HEepPBYI0 UTPY
B 9TOJ1 KHUTe, B KOTOPOJ HOIPOCUTE UTPOKa yrafiaTh CEKpeTHOE YNCIIO,
a 3aTeM JaJNTe NOCKA3KVM OTHOCHTEIBHO TOTO, HACKO/IBKO €ro IPefIo-
JIOXKeHMe O/IM3KO WM JaIeKO OT IIPaBIIbHOTO OTBETA.

B rnaBe 4 «I[IporpaMMa-IIyTHUK» BbI HANUIIETE IPOCTYIO IPOrPaMMY, KO-
TOpas paccKa3bIBaeT MIONb30BaTe/I0 HECKOIbKO Ty TOK.

B rmaBe 5 «Vrpa “LlapcTBO pakoHOB”» BbI 3alIpOrpaMMypyeTe UIPY ALs
yrafiblBaHMs, B KOTOPOJ UTPOK JO/DKEH BBIOPATh MEXAY ABYMs Ielepa-
MM: B OTHO >KUBET ,E[py>KeH106HI)II7[ IPaKoOH, a B PYrOi — TONIOGHBII.
ImaBa 6 «VIcmonb3oBaHue OTAafUMKa» OIMMCBIBAET CIIOCOOBI UCIOIb30Ba-
HYA OTJIATIMKA 1A YCTPaHEeHM s HETIONaoK B KOTIe.

InaBa 7 «IlpoextupoBanue urpbl “‘Bucennuna” ¢ mOMOIIbI0 OlT0K-CXeM»
00'bACHAET, KaK 6JI0K-CXeMbI IOMOTAIOT B IVTAHMPOBAHMM 60jIee IIMHHBIX
IporpamM, TaKMX Kak urpa «Bucenmmiar.

B rnase 8 «Hanucanue xopa urpsl “Bucenuiia”» Bbl Hanmiuete urpy «Buce-
JMLa», OIIMPAsACh HA OI0K-CXeMY U3 IJIaBbI 7.

I'maBa 9 «[JopaboTka urpel “Bucemnua’» paciupsiet urpy «Bucennia» Ho-
BBIMM (YHKIVAIMY, VICIIOTIb3Ys 6a3y JaHHBIX cloBaps Python.

B rmase 10 «Mrpa “KpecTuxu-HOMuKYM » Bbl y3HaeTe, KaK INCATh UTPY
THUIA «I€JIOBEK MPOTVB KOMIIBIOTEPA», MCIIONb3YIOUIYIO MCKYCCTBEHHBIIT
MHTEIEKT.

B rimase 11 «[lemykruBHas urpa “XomogHO-ropsA40”» Bbl y3HaeTe, KaK cfe-
NaTh IeAYKTUBHYIO UTPY, B KOTOPOI UIPOK JJO/DKEH YrafjaTh CEeKpeTHbIE
YJICTIa Ha OCHOBE IIOfICKA30K.

I'maBa 12 «JlexapToBa cucTeMa KOOPAMHAT» OOBSICHSIET [JEKapTOBY CUCTe-
MY KOOPJVHAT, KOTOPYIO BbI IT03Ke OyIeTe UCIIONb30BaTh B UTPaXx.

B rnaBe 13 «Mrpa “OXOTHUK 3a COKpOBMIaMI » BBI Y3HaeTe, KaK Halll-
CaTb UTPY, B KOTOPOJT UTPOK IIPOYEChIBAET OKEAH B MOMCKAX MOTEPSHHBIX
CYHJYKOB C COKPOBMIIIAMIL.
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o B rnase 14 «IlIlugp Llesapsa» BbI co3gagute MpOCTYIO IporpaMmy -
pOBaHusA, KOTOpas IMO3BOMIAET CO3aBaTh U IEKOAMPOBATh CEKPETHBIE CO-
ob1ieHn.

o B rmase 15 «Mrpa “PeBepcu”» BblI 3amporpaMMupyere MEpPefoBYIO UTPY
tuna «PeBepcu» «4enoBek MPOTUB KOMIIBIOTEPa», B KOTOPOI OyAeT [o4YTn
HEeIPeB30Ji/IeHHbI IPOTUBHMUK MICKYCCTBEHHOIO MHTE/JIEKTA.

o TmaBa 16 «VICKyCCTBEHHDIT MHTEIEKT UIPbl “PeBepcn”» pacumpsieT urpy
U3 I7IaBbI 15, peannsysa HECKOIbKO MCKYCCTBEHHBIX MHTEITIEKTOB, KOTOPbIE
KOHKYPUPYIOT B UT'PaX TUIIA «4€/I0BEK IIPOTUB KOMIIbIOTEPA».

o TnaBa 17 «CospaHue rpaduku» IpefCTaB/IsAeT MOLYIb Pygame U OKasbIBa-
€T, KaK JCIIOIb30BAaTh €ro JIA PUCOBAHNA JBYXMEPHOI IpaduKIL.

o [DnaBa 18 «AHuMupoBaHHas rpaduKa» IOKa3bIBAET, KAK CHenaTh 13 rpadu-
KJ aHMMAIIO C TIOMOLIbIO MOJYJIA pygame.

o B rmase 19 «O6HapyxeHMe CTOTKHOBEHMII» BBl Y3HaETe, KAK ONPEe/ATb,
Korfia 00'beKThI CTAJIKUBAIOTCA IPYT C PYTOM B IBYXMEPHBIX UIPaX.

o B rmase 20 «Jcrnonb3oBaHye 3BYKOB ¥ M300paKeHNIT» BbI YIYYIINTE CBOU
IIPOCTBIE UTPBI HA OCHOBE MORY/IA Pygame, JOOABUB 3BYKM U M300pasKeHNA.

o Tiaa 21 «Mrpa “JloBkau” ¢ rpadpmKoii ¥ 3ByKOM» OObefMHSAET KOHIEIILINN
B IIaBax ¢ 17 1o 20, 4T0oObI Chenarh aHUMUPOBAHHYIO UTPY IO, Ha3BaHMEM
«JloBKau».

Kak nonb3oBaTbCA 3TON KHUrom

BonpmmHCTBO I71aB B 9TOV KHUI'e HAYMHAKOTCA C IIPUMepa 3aIycKa IIporpam-
MBI, pa3bop KOTOPOIL 3aTeM ONNUCaH B ITIaBe. ITOT IpUMep IOKa3bIBAET, KAK BbI-
IJIAGAT BBIBOJ, IPOIPaMMBI IIOC/IE ee 3aIrycKa. [1o/y>KMpHBIM MIPUQTOM BBI/ie/IeHbI
JaHHbIE, KOTOPbIE BBOJMT IIO/Ib30BaTeNb. I pEKOMEH/IyI0 BaM BBOJGUTD KOJ, M/
Ka>XJIOil IPOrpaMMBbl B peflakTope (ajiyioB caMOCTOSITE/IbHO, @ He 3aTpyKaTb MU
KOIMPOBATD M BCTAB/IATD €ro. Ec/y BbI MOTpaTUTe BpeMsA Ha HallMCaHMe KOJa, TO
ycBouTe MHGOPMAIINIO Jy4IIe.

Homepa CTPOK 1N OTCTYNnoOB

ITpu BBOZie MCXOTHOTO KOJIA M3 9TOV KHUTY He BBOZ[ITe HOMepa CTPOK B Hadajie
KaJoit cTpoku. Hampumep, ecnm Bbl BUAAUTE CIeAYIOLIYI0 CTPOKY KOJja, BaM He
HY>XHO BBOJVTD 9. C JIEBOJI CTOPOHBI W/IM CTaBUTh IPOOEII cpa3y I0CyIe Hero.

9. number = random.randint (1, 20)

Bbl BBOZIMTE TONMBKO 3TO:

number = random.randint (1, 20)
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STy 4ycna npuBefeHsl TONbKO ISl TOTO, YTOOBI B KHUTE aBTOP MOT CChI-
JIaTbCsA HAa KOHKPETHDbIE CTPOKM B IIpOTpaMMeE. OHU He ABISIOTCSA peaHbHOI?I qa-
CThI0 Kofa. [IoMMMO HOMEPOB CTPOK, BBOAUTE KOJ TOYHO TaK, KK OH IIOKa-
3aH B 9roil kHure. O6paruTe BHUMaHNE, YTO HEKOTOPbIe CTPOKM KOfA MMEIOT
OTCTYIBI B 4eThbIpe, BoceMb 1au 6osee npobenos. IIpobensl B Havane CTPOKM
MEHAIOT TO, KaK Python mHTepmpeTnpyeT MHCTPyKLMM, IIO3TOMY UX Haludne
OYE€HDb BAXXHO.

IlaBaiiTe IOCMOTPUM Ha IIpUMep.

while guesses < 10:
seeeif pumber == 42:

eevessneprint ('Mpuser')

OTCTynBI 35€Ch OTMEUYEeHBI YePHBIMI KPY>KKaMM (*), 4TOOBI BB MOITIM UX BU-
IeTb.

B niepBoit CTpOKe OTCTYIIOB HET, BTOpas CTPOKa COZIEPXKUT YeThbIpe Ipobera,
a B TpeTbell CTpOKe — OTCTYII B BOCEMbB ITp0OeIoB. XOThb B IpMMepax B 9TON KHU-
re HeT YePHBIX KPY>KKOB i1 0003HaYeHUsT IPOOETOB, KaX/blil CUMBOJ B Cpe-
ie pa3pabOTKM MMeeT OJVHAKOBYIO MIMPUHY, IIO9TOMY BBl MOXeTe IOJCYNTATD
KOIMYEeCTBO HPOOEIOB, IIOCYUTAB KONMNIECTBO CHMBOJIOB B CTPOKE BBILIE MIN
HIDKE.

AnnHHbIE CTPOKN Koaga

HekoTopble MHCTPYKIMM KOAA C/IMIIKOM JTMHHBIE, YTOOBI YMECTUTBCS B OHY
CTPOKY B KHUI€, ¥ TIOTOMY IIepeHOCATCA Ha caefylomyoo. Ho crpoka Ha BauieM
KOMIIbIoTepe OyfieT mepeHOCUTHCS MHaYe (B 3aBUCHMOCTI OT paspelleHyisi MOHI-
TOpa), I03TOMY BBOJMTE BCE Ha OJIHOI CTPOKe, He Haknmasi Knasuiny Enter. Bot
MOJKeTe Y3HaTh, KOIZlJa HAuMHAETCA HOBasd MHCTPYKLMA, IPOCMAaTpPUBasg HOMepa
CTPOK CJIeBa.

Y crnemyromero npuMepa TOMbKO 1B MHCTPYKIIVIN:

1. print('STo nepsas MHCTPYKUMA! ")

2. print('3To BTOpPas MHCTPYKUMS, a HE TPeThd.')

IlepBas MHCTPYKLMA NTePEHOCUTCA HAa BTOPYIO CTPOKY Ha CTpaHMIle, HO BTO-
pas CTpoka He MMeeT IOPSIIKOBOTO HOMepa, O3TOMY OHA OTHOCUTCSA K IepBOil
CTpOKe Kofa.
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3arpyska n yctaHoBKa Python

BaM Hy>XHO OymeT yCTaHOBUTH Ha Balll KOMIIBIOTEP IPOrpaMMHOe obecrede-
HIle, KOTOpOe HasbiBaeTcs unmepnpemamopom Python. ITporpamma moHnmaer
MHCTPYKIMM, KOTOpble Bbl uitteTe Ha Python. C atoro MmomeHTa s 6yay ccpuiaTbest
Ha IporpaMMHoe obeciiedenne nHTepnperauny Python mpocro xax ua Python.

B aTom paspene s MOKaXy, Kak cKadaTh 1 ycTaHOBUTH Python 3 — B wactHO-
ctu, Python 3.6.2 gng Windows, macOS nnn Ubuntu. 9to akTyanpHas Bepcus Ha
MOMEHT HamucaHyst KHuru. Ha MOMeHT 4TeHVsI KHUTY BepCus MOXKeT OBITb MHOI,
C/Iefl0BaTe/IbHO, BallM LIary MOTYT HEMHOTO OTINYATbCA. Takke Ba>KHO 3HATh,
YTO eCTh 3HAYUTeIbHAA pasHuila Mexxay Python 2 u Python 3. IIporpammel B 9101
KHJTe OCHOBaHbl Ha Bepcuu Python 3, u Bbl monayunure coobuierre o6 ommoke,
€CJIY TIOIIbITaeTeCh 3aIlyCTUTD UX B cpefie Python 2.

ITO HACTONBKO BaXKHO, YTO aBTOP JOOABWI MY/IbTAILIHOIO IVHIBMHA, YTOOBI
HAIOMHUTD BaM 06 9TOM.

s onepanmonnoit cuctempl Windows ckagaiite ¢daiin o ccoinke Windows
x86 web-based installer na crpannne www.python.org/downloads/release/
python-362/ 11 gBaXk/ibI eNIKHNTE IO HEMY MBIIIbIO. Bo3Mo)xHO, BaM HOTpe6yeT-
Cs1 3aIlyCTUTD JAHHBI Baill OT IMEHU a]M{HICTPATOpa.

CrenyriTe MHCTPYKLVAM, KOTOPbIe YCTAHOBIIVIK OTOOpaXkaeT Ha 9KpaHe, 4To-
OpI MHCTa/UIMpoBaTh Python, kak ykasaHo HIDKe.

1. Haxmunre xHonky Customize Installation
(HacTpouTb ycTaHOBKY).
Haxxmure kHonky Next ([lanee).

3. Ycranosure ¢naxox Install for All Users

YBEAUTECD,
YTO NCINOJIb3YETE
PYTHON 3,

A HE PYTHON 2!

(YcTaHOBUTD /1A BCeX MOIb30BaTeNIeN) U yKa-
xmure myTh ycraHoBKM C:\Python36. Haxmu-
te kHONKY Install (YcranoBuTS).

4. HaxwMute xHonky Close (3akpbITb).

B oneparmonHoit cucteMe macOS ckavaiite daiin
no cceiike Mac OS X 64-bit/32-bit installer Ha cTpa-
Huiie www.python.org/downloads/release/python-362/ u [BaXx/ibl LIIeNKHNUTE TIO
HEMY MBIIIbIO.

CrenyiiTe MHCTPYKLMAM YCTAHOBILMKA Ha 9KpaHe, YTOObI ycTaHOBUTH Python,
KaK yKasaHo HIDKe.

1. Ecmu orobpasmnocs npenyupexaenne, 4ro ¢aitn Python.mpkg He Mmoxer
OBITH OTKPBIT, IOTOMY YTO IIPUHAMIEKUT HEYCTAHOBIEHHOMY paspabor-
4Ky, TO, HAXKaB 1 yaepxkuBas kiaasuiny Ctrl, menkuure o ¢aiiny Python.
mpkg paBoil KHOIIKOJ MBIIIN, & 3aTeM B IIOSIBUBILIEMCS] MEHIO BbIOepuTe
komaHzy OTkpsITh (Open). Bo3amMoxxHO, BaM moTpebyeTcst BBeCTHU I1apOJib
afMUHICTpATOpa [/Is1 Balllero KOMIIbIOTepa.
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2. HaxwMure xuouky Continue (IIpopomxutb) B 0067aCTM NIPUBETCTBUS
U IIeJIKHITE MBIIIBIO 110 KHOIKe Agree (CoraceH), 4TOObI IPUHATD yCII0-
BUSA JIVLIEH3UL.
3. Beibepure muck Macintosh HD (MoxxeT Ha3pIBaThCsi MHA4Ye Ha BalleM
KOMIIbIoTepe) 1 Hakmute KHonky Install (YcranoButs).
Ecnu BBI ucIonb3yeTe onepanyioHHyio cucremy Ubuntu, BBl MOXKeTe yCTaHO-
BuTb Python us rentpa npunosxennst Ubuntu, BHITONTHUB CIeAYIOLye LIIATH:
1. Ortkpoiite nentp npunoxennii Ubuntu.
2. Bsepute Python B 10JIe TIOMCKA B IIPaBOM BEePXHEM YITIy OKHA.
3. Boibepure nyukT IDLE (Python 3.6.2 GUI 64 bit).
4. Haxwmnre xHouky Install (YcraHoButs). BosmoxHO, BaM moTpeOyeTcs
BBECTH I1aPOJIb AIMIHMICTPATOPA /IS BallleT0 KOMIIbIOTepa.
Ecnu BbllleyKasaHHBIe LTy He pabOTAIOT, BBl MOYKeTe HATY aIbTePHATVB-
Hble VHCTPYKLMU II0 YCTAaHOBKe cpefbl paspaborku Python Ha cTpanmie www.
nostarch.com/inventwithpython/.

3anyck MHTepaKTUBHOW cpeAbl pa3paboTKu

A66pesuarypa IDLE osnavaet Interactive DeveLopment Environment — -
TepakTuBHas cpena paspaborku. IDLE — 3T0 HeuTO BpOie TEKCTOBOTO MPOL[ECCO-
pa /11 HanmmcaHus Kofa nporpamm Python.

[# Python 3.6.2 Shell - m] X

File Edit Shell Debug Options Window Help

Python 3.6.2 (v3.6.2:5fd33b5, Jul & 2017, 04:14:34) [MSC v.1900 A
32 bit (Intel)] on win32

Type "copyright™, "credits"™ or "license()" for more information.
22>
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Ln:3 Cokd|

Puc. 1. IDLE — nHTepakTMBHaA cpefa pa3paboTku

3amyck cpenpl paspaboTKy OTIMYAETCsI B KXKI0I OIIEPAI[MOHHOI CHCTeMe:

o B omnepaunonnoit cucreme Windows otkpoiite mento ITyck (Start), Habe-
pute IDLE u Boibepure nyukt IDLE (Python 3.6 32-bit).

o B macOS samycrute mpunoxenne Finder u IjeKHMUTe MBIMIBIO 11O MYH-
kry IIpunoxenns (Applications). IBa>KzbI 1e/IKHATE MBIIIBIO II0 HANIKe
Python 3.x, a 3aTeM FBa>KABI LIIe/IKHITE MBIIIBIO 110 3HauKy IDLE.
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o B omepanmonnoit cucreme Ubuntu u gpyrux guctpubyrusax Linux ot-
KpOJTE OKHO KOMAaHJHONM CTpOoKM u BBemmTe idle3. Bl Taxke moxere
Haxarb kHonky Ilpmmoxkenusa (Applications) B BepxHeil 4acTu 9Kpa-
Ha. 3aTeM MOC/IeNOBATEeNbHO BblOepuTe NMyHKTH IIporpaMmmpoBaHue
(Programming) u IDLE 3.

ITpu sanycke IDLE oTKpoeTcs OKHO MHTEPAKTUBHOI Cpefibl paspaboTKy, KaK

MOKa3aHo Ha puc. 1.

[Tpurnamenue >>> B OKHe MUHTEPAaKTUBHON 000/I0UKM IIO3BOJLAET BaM BBOUTD
OT/leNIbHbIe MHCTPYKUMy, KoTopble Python Oymer BeimonuATh cpasy. Ilocre BbI-
MOMTHEHNA MHCTPYKIMM BBl MOTy4MTe HOBOE IIpUITIAllIeHNe >>> [ BBOJA ClIefy-
OIIIETA.

Mouck cnpaBoYHON fOKYMeHTaLumn

Ber Moxkete HaitTy (ailbl C MCXORAHBIM KOJOM IIPUMEPOB 1 [IpyTruie Pecypchl
I 9TOl KHuryu Ha crpanute eksmo.ru/files/python_games_sweigart.zip. Ecin
BBI XOTHUTe 3a/1aTh BOIIPOCI, CBSI3aHHbIE C 9TOJ KHIUTOJ1, BB MOYKeTe OTIPABUTb CBOK
BOIIPOCBHI Ha aHIJIMIICKOM SI3bIKe aBTOpY IO afpecy al@inventwithpython.com.

I[Tpexpe yeM 3aiaBaTh KaKue-1160 BOIIPOCHI, yOeNUTeCh, UYTO BHI ieflaeTe Cile-
myrolee:

o Ecmu BB BBeNM KO MPOTpaMMBI U3 9TOJ KHUIM, HO HOMY4MIN OLIMOKY,
nepey TeM, KaK 3a/jaTh CBOII BOIIPOC, IPOBEPbTE OIeYaTKI C IOMOIIBIO VH-
CTPyMeHTa OHJIaiiH-aHaaM3a Ha calite inventwithpython.com/diff/. Cxo-
IVPYIiTe ¥ BCTaBbTE CBOII KOJI B TEKCTOBOE IIOJIE, YTOOBI HAITU pas/yys
MEXJY KOfIOM U3 KHUTY ¥ BaIllVIM.

o Tloryraure, 4TOOBI Y3HATD, CIPALINMBAJ JIM KTO-TO ellle (M MOIydas Iu OT-
BeT) Ha Ball Borpoc. VImeiiTe B BUJY, 4TO YeM MOHsATHee BbI Oyaere dop-
MYNIMPOBAaTh CBOM BOIIPOCHI, TeM ObICTpee APYTie CMOTYT BaM IIOMOYb.

Korpa 3agaete BOIpocsl, fenaiite cefyomee:

o Pacckaxnre, 4TO BBI IBITAIUCDh CAIEATh, KOIA IOTYYWIN OMUOKY. DTO
II03BO/INT OBICTpee OIPeeNNTD, e BbI COMMUCD C MY TH.

o  CkomupyiiTe ¥ BCTaBbTe IIOJTHOE COOOLIEHME 06 OIOKe 1 KOJ,.

o YKaKuTe HasBaHUe UCIIONb3yeMOl ONIePAIVIOHHON CUCTEMBI 11 €€ BEPCHIO.

o PacckaxxuTe, 4TO BBI yKe NBITA/INCDh CHEIATh, YTOOBI PElINTb IPOOIEMY.
9TO TOBOPUT O TOM, YTO BbI Y>Ke IIPOJie/Ia/iu KaKyIo-TO paboTy, YTOOBI I1o-
IIBITATbCS Pa300PaThCs CAMOCTOSATENIBHO.

« DBynbre BesxnuBbl. He TpeOyiiTe cKopoil OMOIIY 1 He IaBUTe Ha cobece]-
HVIKOB, YTOOBI T€ CpearupoBajyi MOMEHTA/IbHO.

Temepp, Korga Bbl 3HaeTe, KaK 0OPAaTUTbCA 3a IIOMOLIBIO, Bl HAyYUTECH

IPOrpaMMUpPOBATh CBOU COOCTBEHHbIe KOMIIBIOTEPHbIE UTPHI B KpaTdailllne
cpoxn!
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MHTEPAKTUBHAA CPEAA PASPABOTKU

p ) [Ipexxe yeM NPUCTYIUTb K pa3paboTke
UTP, BaM HY>XHO U3YYUTb HECKONbKO 6a-

= 30BbIX KOHLENIWII IPOrpaMMMPOBaHMA.
C\ STy I71aBy Bbl HAYHETE C TOTO, YTO HAY4N-

TeCh MCIIO/Ib30BAaTh MHTEPAKTUBHYIO CPERy
paspaborku Python m BbImOnHATH 6a3oBble
apudmeTnyeckne 3agadn.

B 3TO MNMABE PACCMATPUBAIOTCA CNEAYIOLWMUE TEMbI:

OnepaTtopbl
Llenble yncna n yncna c nnaBatoLwen 3anaton
3HayeHuA

+ BbipaxeHus

- CrHTaKCUuyeckume olmnbKmM B Koae
CoxpaHeHue 3HaueHunl B MepemMeHHbIX

HemHoro apnpmeTnkn

3amyctute IDLE, BBIIOMHMB yKa3aHUA U3 pasfena «3alycK MHTEPAKTUBHON
cpenbl pa3paboTKi» BO BBefeHMM. Ha mepBbIX mopax Bbl OyfeTe MCIIONb30BaTb
Python ms peumrenus npocteix apudmerndeckux 3agad. IDLE MoxxeT 6bITH uc-
HO7Ib30BaHa KaK Ka/lbKynATop. BBeanre 2 + 2 B MHTepaKTMBHOI 060/I0YKe IO-
CJIe CMMBOJIOB NpUIJIAllieHNs, >>>, ¥ Haxxmure knasuury Enter. (Ha HexkoTopbIX
KIaBUaTypax 3Ta KIaBuila obo3HaveHa Kak Return.) Ha puc. 1.1 mokasaHo, Kak
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9Ta apI/I(l)MeTI/ILIeCKaH 3ajgada BBIITIAOUT B I/IHTepaKTI/IBHOﬁI 0607m0YKe — O6paTI/ITe
BHIMMaHMNE, YTO IIOJTy4Y€H OTBET B BUIE YMC/Ia 4,

[ & Python 3.6.2 Shell - ] X

File Edit Shell Debug Options Window Help

Python 3.6.2 (v3.6.2:5fd33b5, Jul 8 2017, 04:14:34) [MSC v.1900 32 bit (Intel)] A
on win32

Type "copyright™, "credits™ or "license ()" for more information.

>>> 2 + 2

4

22>

v

Ln:5 Cok4

Puc.1.1.BBog 2 + 2 B MHTEpaKTUBHON 060M10uUKe

Ora apudmeTndeckas 3agadya — IpOCTasg MHCTPYKUMA IPOrpaMMUPOBAHMA.
CHUMBOJI «IITIOC» (+) YKasbIBaeT KOMIIBIOTEPY CIOXUTD 2 1 2. KoMnbioTep BBINON-
HseT OIlepaLMIO 1 OTBeYaeT YMC/IOM 4 B crepytoiieit crpoke. Tabmuua 1.1 copep-
KUT focTynHble B Python apudmernyeckne oneparopsl.

Ta6nuua 1.1. Aprdmetnyeckne onepaTopsl

Omneparop Onepannsa
+ [TpubaBuTh
- BrpruecTp

* YMHOXUTD

/ Paspenuts

CumBO/ MUHYC (-) BBIYMTAET YMCTIA, 3Be3fj04Ka (*) YMHOXKaeT, a Kocas 4epra
(/) menur. Tlpu UCHIONTB30BAHMY TAKUM 00Pa30M, 3HAKH +, -, * 11 / HA3BIBAKOTCS OMe-
pamopamu. Oneparopsl coobrator Python, kakyro onepanuio He06XO[MMO IPO-
M3BECTYU HaJ YMC/IAMIA.

Llenble yncna n uncna c nnaBaloLen 3ansaTomn

IJenvie uucna (Ha aHITIMIICKOM int) MpeACTaBIAIOT COOOI YNCIa, TaKue Kak 4,
99 wnm 0. Yucna c nnasaroueti sansmoti (Ha aHrmitckoM float) mpemscTaBisioT co-
6011 po6M MM YKUCIa C JeCATUYHBIMY TOYKAMM, TaKue Kak 3.5, 42.1 u 5.0. s
Python uncrno 5 — enoe, a 5.0 — 4KC/IO € IUIABAIOIIET 3aATOI.

ITHU 4Kcia Ha3bIBaIOT 3HaveHusmu. I1o3ke Bbl y3HaeTe 0 APYIUX BUJaX 3Ha-
YeHUI MoMuMO 4ucern. B apubmerndeckoil 3agade, BBEIEHHON B MHTEPAKTIBHOI
0007104Ke, 2 U 2 — 3TO Liefible (MU Uesiouuc/ieHHble) 3HaYeHN.
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BbipaxkeHus

Apudmernyeckas safava 2 + 2 — npumep svipaxcenust. Kak geMOHCTpupy-
eT puc. 1.2, BBIpaXeHUs COCTOSAT M3 3HAYEHMII (41Cen), CBI3aHHBIX MEXAY cO00I
C moMouIpi0 orepaTopoB (apudmern-

YeCKMX CYMBOJIOB), UTO CO3[aeT HOBOE

3HaYeHMe, KOTOPOEe MOXET OBITb MCIIOIb- Onepartop
30BaHO B Kofle. KommbloTep crocobeH
BBIYMCIUTD 3HAY€HNUA MUJUIMAPHOB BbI- 3HaueHne—s= ) + ) —a— 3HaueHne
Pa)KEHMIT B CEKYHJTY. —
BbipaxeHne

Bsegute cnepmyromue BbIpasKeHNUsA
B VHTEPaKTUBHON 000/I0YKe, HaKMMasd
kmaBumy Enter mocne KaXkmoit CTpOKIL.

Puc. 1.2. BoipaxeHue, cocTosiee 13
3HauYeHW 1N onepaTopos

>>> 2+2+242+2
10

>>> 8%6

48

>>> 10-5+6

11

>>> 2+ 2

4

Bce 9Ti BbIpaXKeHUsI BBIMIAAAT KaK 0ObIuHBbIE apudMeTndecKue ypaBHeHNs,
HO obparuTe BHMMaHMe Ha Ipobernsl B mpuMepe 2 + 2. B Python BsI Mmoxere no-
CTaBUTD /11000 KOMINYECTBO IPOOEIOB MEXAY 3HAYEHVSIMIU U oIlepaTopaMu. Tem
He MeHee BBl BCeIrfia HO/DKHBI HaUMHATh MHCTPYKIMIO B Hadajie CTPOKM 6e3 mpo-
6e710B 1py BBOJIE X B MHTEPAKTUBHOIT 000I0UKe.

BbluncneHune Bbipa)keHNn

Korza cpepa Beruncser BplpakeHue 10 + 5 u Bo3BpaljaeT 3HaueHue 15, aTo
3HAYUT, YTO OH €T0 8bMUC/U/L. Bbrumcienne BoIpaXKeHNA CBOJMT €0 K €IVHOMY
3HAYEHMIO, TaK XXe KaK ¥ pellleHne apupMeTNIecKoil 3aadil CBOJUT ee K eUH-
CTBEHHOMY 41ciny — oTBeTy. Hanpumep, nBa Boipaxkenua 10 + 5u 10 + 3 + 2 BbI-
YMCIAIOTCA C Pe3yIbTaTOM 15.

Korpga Python BbrauciseT BolpaskeHue, OH IPUEPKIUBACTCS TOTO XKe MOPsaKa
apu@MeTHIeCKIX OIepalnii, KAKOMY BaC Hay4WIN B LIKOJIE.
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IIpaBuna cnenyromue:

o Cnauasa BBIYMCISIOTCS YaCTY BBIPOKEHNUS BHYTPU KPYI/IBIX CKOOOK.

o YMHOXXeHNe U [ieJIeHVie BbIIIONHAITCA Nepef, CI0XKEHNEM Y BhIYMTaHMEM.

o IlopsApok peiicTBUII clieBa HaIIpaBo.

Berpaxxenme 1 + 2 * 3 + 4 paBHO 11, a He 13, TOTOMY YTO CHa4ajia BBIIIOTHAETCSA
ymMHOXeHMe 2 * 3. Ecin 6bI BIpa)KeHMe BBIIISLENO Kak (1 + 2) * (3 + 4), oHO
6b1 PaBHANOCH 21, mOTOMY 4TO YacTit (1 + 2) u (3 + 4) HaXOmATCA BHYTPU CcKOOOK
U BBIYVICTIAIOTCA TIepe]] YMHOXKEHMEM.

BeipaskeHnsa MoryTt ObITb mo6oro pasmepa, u Python Bbrumcant sHaveHme
Ka)k70ro 13 Hux. JJake ofMHOYHbIe IV(PPBl — 3TO BhlpakeHnA. Hampumep, Bbl-
pakeHue 15 ABAETCA BbIPOKEHMEM CO 3HaYeHueM 15. Borpakenne 8 * 3 / 2 + 2 +
T - 9 paBHAETCA 3Ha4eHMIO 12.0 1OCIe ClefyoUX BbIYMC/IEHI:

8*3/2+2+7-9

2

24 /2 +2+7 -9

ik

12.0 + 2 +7 -9

R

14.0 + 7 - 9
21.0 - 9

12.0

HecMmoTps Ha TO 9TO KOMIIBIOTEP BBIMTOTTHAET BCE 9TY IIIATrY, BBl HE BUANTE UX
B VHTEPAKTUBHOI 060mouke . VHTepakTuBHas1 cpefa pa3pabOTKM ITOKa3bIBaeT
BaM TOJIBKO Pe3y/IbTar.

>>>8%3/2+2+7-9
12.0

O6patuTe BHUMaHNE, YTO BBIpaXKeHUs ¢ omepaTopoM (/) memenus Python
B TOTe IPMBOAUT K UMCIY C IUIaBatoleil 3amsaTol; Hampumep, 24 / 2 BbIYuCIA-
eTcst Kak 12.0. Maremarndeckme oneparyy XoTs ObI C OZHUM 3HAYeHUEM C IIa-
BaIOILEN 3aIATON TaK )K€ 3aMMChIBAIOTCA U B JalbHeNIIeM, T03TOoMy 12.0 + 2 BbI-
YucnAeTcs Kak 14. 0.

CuHTaKcnyecKkume olmoKm

Ecnu B MHTepaKTMBHOI 000/I0YKe BbI HAamuuIeTe 5 + M HaKMeTe KJIaBUIIY
Enter, To monyuure crenymoliee coodiienue 06 ommoke:
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>>> 5 +

SyntaxError: invalid syntax

9Ta ommbKa MpoK3oIIa IOTOMY, UTO 5 + He SIB/IETCs BbIpaskeHyeM. Boipa-
JKeHU: COCTOAT U3 3HAYEHMI, COeAVHEHHBIX OIlepaTopaMiL. B laHHOM ciryJae orme-
parop clIo>KeHus + IOfjpasyMeBaeT Ha/l4ye 3Had4eHuIi ¢ 08yx cropoH. CoobuieHne
00 ormnbKe MOSIB/sIETCA, KOTA OXKMaeMOe 3HaUeHUe OTCYTCTBYET.

«CuHTaKc4ecKas omnbKa» o3HavaeT, 4To Python He moHMMaeT nHCTpyKIMIO,
IIOTOMY 4TO BBI 3afja/iu ee HepepHo. [Ipu HanmmMcaHUy IpOTrpaMM BaskHO He TO/IBKO
[aBaTb MHCTPYKLMYU KOMIIBIOTEPY, HO M 3HATh, KaK /Ie/IaTh 3TO IIPABMU/IBbHO.

Bropouem, He mepexxyBaiiTe 13-3a ommOok B koge. OmmOKM He HaHEeCYT Bpena
BalleMy KoMIbioTepy. IIpocTo npaBuiIbHO NMepenuinTe MHCTPYKLINIO B MHTEpaK-
TUBHOJ 000/I04Ke IOCTIe CTIEAYIOL[Ero IPUTTIACHIUS >>>.

CoxpaHeHme 3HaYeHun B nepemMmeHHbIX

Bbl MOXKeTe MCIIONIb30BaTh ITOTyYeHHbIe 3HAYEH I BBIPKEHNIT, COXpaHAA UX
B nepemerHbLX. JI7I1 IpOCTOTHI MOYKeTe IIPEeACTaBIUTD, IYTO IepeMeHHasA — 3TO TaKas
«KOpOOKa», B KOTOPOIT BbI MOYKeTe XPAaHWUTh 3HaUeHNs. |71 COXpaHeHVsI 3HaUeHIs
BbIp@)KEHMA B IIePeMEHHOJ VCIIONb3YITe UHCMPYKYU0 npucéausanus. Beegute
UMs IIepeMeHHOI, 3aTeM 3HaK paBeHCTBA (=), KOTOPBIl Ha3bIBAETCS ONePAmopom
npuceausanus, u 3areM sHadeHne. Harpumep, BBeiuTe B MHTEPAKTUBHOI 0607104~
Ke CTIelyIoNTyI0 KOMaHAY:

>>> spam = 15

>>>

B «xopobke» IepeMeHHOI span Tellepb XpaHUTCA 3HadeHMe 15, KaK IOKa3aHo

S

Ha puc. 1.3.

Puc. 1.3. NepemeHHble Nofo6HbI <KOpoBKam», KOTOpble MOTYT COAeP»KaTb 3HaUeHuA

28 Tnasal



Korza Bbt HaxxMeTe knaBuiy Enter, Bbl HMuero He momy4duTe B oTBeT. Bol yxe
3HaeTe, 4To ecnu Python He BpimaeT coobienne 06 oumobKe, TO OH YCIEIUIHO BbI-
IIOJIHIJI BBeJJeHHYI0 MHCTpyKIuIo. [loABuTca npurnaienue >>> [y BBOAA C/Iefly-
IoILel MHCTPYKLIVM.

B ortnmune oT BBIpaXKeHUII, KOTOpble Mbl PacCMOTPE/IN Bblllle, MHCTPYKIUA
IPUCBAMBaHV SIB/IAETCS MpefnucanneM. [Ipednucanus He TIPOUSBOLAT UMCTIEH-
HBIX BBIYMCIIEHNIT U, TAKMM 00pasoM, He BO3BpALIAIOT 3HaueHus. Bot moueMy Ha
cnepyroment ctpoke IDLE mocne spam = 15 HeT 3Ha4eHn:A. Ecnu BbI yTaeTech, Ka-
Klle MHCTPYKIUU ABJIAIOTCA BbIPAKEHUAMMY, a KaKle IPeANICaHNAMY, IIOMHHUTE,
4TO J/Is1 KXX0T0 BhlpakeHus Python Bbrunciiser sHauenue. Takum o6pasoMm, MH-
CTPYKLUMM APYTUX TUIIOB ABJIAIOTCA IMPefIUCaHNAMIL

IlepemeHHbIE XpaHAT 3HA4YeHNUsdA, a He BbIpaXeHMA. Hanmpumep, paccMoTpum
BbIpakeHus spam = 10 + Sy span = 10 + 7 — 2. Ouu ob6a paBHbI 15. KoHeuHbI
pesyabraT TOT )Xe — 00e MHCTPYKUMM MPUCBaMBaHMUSA COXPAHSIOT 3HadeHue 15
B IlepeMeHHOI1 spam. Ilomxonsiee uMsA IepeMeHHON ONMCHIBAET COfieprKalliyecs
B HeM faHHble. IIpefcraBbTe, 4TO BBl IIepeexanyl B HOBBIN IOM M ITOMETHU/IN BCE
Balm KopoOku Kak «Bemm». Tak BbI HUKOTZA HudYero He Haiifete! VimeHa mepe-
MEHHBIX spall, €9gs ¥ bacon — 3TO IpUMepPHl MIMEH, MICIIO/Ib3YeMBbIX /1 I€PEMEHHBIX
B 9TOJ KHUTE.

Python cospaer nepeMeHHYIO Py IEPBOM €€ VCIIOIb30BAHUY B MHCTPYKLIUNU
npucBanBanys. Uto6bl IpoBepuTh, Kakoe 3HaUYeHMEe HAXOLUTCA B IepeMeHHOIL,
BBEJTE €€ MM B MIHTEPAKTUBHOIL 0007I0UKe.

>>> spam = 15
>>> spam
15

BorpaskeHue spam BBIYMC/IAETCA B 3HaYE€HME BHYTPU II€PEMEHHOI spam U PaB-
HseTcs 15.

Bpl Tak)ke MOXKeTe MCII0/Ib30BaTh IlepeMeHHbIe B BIpaKeHsIX. BBegure B MH-
TePaKTUBHOIL 000/I0UKe C/IeRYIOLIVie KOMAaH/IbL:

>>> spam = 15
>>> spam + 5
20

Bbl ycTaHaBIMBaeTe 3HaYEHME IEPEMEHHOI spam,paBHOE 15, TO3TOMY spam + 5
OyzeT aHa/IOTMYHO BhIpakeHMIo 15 + 5. HybKe mpuBefjeHbl ary, COIr/IacHO KOTO-
PbIM BBIYUC/IAETCS BhIpaXkeHue spam + 5:
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spam + 5
15 +5

20

Bbl He MOXKeTe MCIIO/Ib30BATh IIePEMEHHYIO JI0 TOTO, KaK OHa OyieT cosjaHa
MHCTPYKIMel npucBanBanus. Eciy BbI onblTaeTech 910 CAenarh, Python Bbigact
OMNOKY, IOTOMY YTO TaKoJ IIepeMeHHOII Ha TOT MOMEHT He CymlecTByeT. Omn-
604YHOE MM [TepEeMEHHOII TAaK)Ke BBI30BET 3TY OLIMOKY.

>>> spam = 15
>>> spma
Traceback (most recent call last):
File "<pyshell#8>", line 1, in <module>
spma

NameError: name 'spma' is not defined

Oubxa nossBUIACh IOTOMY, YTO CYILIECTBYeT IepeMeHHas spai, HO HeT Iepe-
MEHHOMU spma.

Bbl MO)XeTe M3MEHUTD 3HaueHIe MepeMeHHOI, BBefA ellle OIHY MHCTPYKIUIO
npucBaysanus. Hanpumep, BBefuTe B MHTEPAaKTUBHOI 000/I0UKe CIeAYIOMIe KO-
MaH]IbL:

15
>>> spam + 5
20

>>> spam = 3

>>> spam

>>> spam + 5
8

Kor,ua Bbl BIIEPBbIE BBOAVITE Spam + 5 BbIpa)X€HE BbIYNCIIACTCA B CYMMY 20,
MIOTOMY YTO Bbl XpaHuUTe 15 BHYTpM IepeMeHHOII span. OJHAKO ecnu Bbl BBefieTe
spam = 3, 3Ha4YeHMe 15 BHYTpU IlepeMEHHOII OyAeT 3aMeHEeHO WM nepe3anucaHo
3Ha4YeHMeM 3, TaK KaK IlepeMeHHasl MOXXeT XpaHUTb TONIbKO OfiHO 3Ha4yeHMe. [lo-
CKOJIbKY 3HayeHle IIepEMEHHOM Spam Telepb PaBHO 3, KOIZA Bbl BBOGUTE spam +
5, BBIpPa)KEHNE BBIYMUCAAETCA B CyMMy 8. Ilepesanuch — 3TO CIOBHO M3BJIEYEHME
OJTHOTO 3HAYEHMA U3 <<1<op061<1/[» IIepeMeHHOI U IIOMell[eHNe Ty[a IpyTroro, Kak 1o-
Ka3aHo Ha puc. 1.4.
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Puc. 1.4. 3HaueHue 15 B NepeMeHHOI spam nepe3anucbiBaeTcs 3HauUeHnem 3

Bor Ja’Ke MOXKETE MCII0/Ib30BAaTh 3HAYECHIME HepeMeHHOIZ Spam OJ1A IIpNCBOEHNA
HOBOTI'O 3BHAYCHUA.

>>> spam = 15
>>> spam = spam + 5
20

VIHCTpyKIMA TIpUCBaMBaHMA spam = spam + 5 coobmraer: «HoBoe sHaveHne
IIepeMeHHO span Oy/eT TeKYIVM 3HaueHMeM Spal IITIOC IIATh». UTOOBI yBeTMINTD
3HaYeHIe IIepeMeHHOI spal B 5 pas, BBEIUTE B MHTEPAKTUBHOI 000/I0YKe CIIefyI0-
/e KOMaHbI:

>>> spam = 15

>>> spam = spam + 5

>>> spam = spam + 5
>>> spam = spam + 5
>>> spam

30

B sTOM nmpumMepe B epBOJ MHCTPYKIMY BbI IPUCBAMBAETE IEPEMEHHOI Spam
3HaueHue 15. B crepyromeit MHCTPYKIUM BB fo6aB/IAeTe 5 K 3HAUCHUIO IIePeMEH-
HOI1 spam U IpUCBauBaeTe eil HOBOE 3HaYeHMe spam + 5, KOTOPO€e BbIYMUCIAETCSA
kak 20. Korpa Bl fielaeTe 9TO TpU pasa, BBIYUC/IEHME ITIepeMEeHHOM spam BOCTU-
raet 30.
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IToxa MBI pacCMOTpENM TONbKO OJHY IIEPEMEHHYIO, HO Bbl MOXKETE CO3JaTh
CTOJIBKO II€PEMEHHBIX, CKOJIBKO BaM HY)KHO B Ballux mporpammax. Hampumep,
JaBaliTe IPUCBOMM pasHble 3HAYeHMA [IBYM II€PEMEHHBIM, Ha3BAaHHBIM €ggs
U bacon.

>>> bacon = 10

>>> eggs = 15

Temepp mepeMeHHas bacon cofep>KNUT 3HadeHue 10, a mepeMeHHas eggs — 15.
Kaxxpmast mepeMeHHast MO>KeT OBITb IIPeACTaBIeHA KaK OTHE/IbHAs «KOPOOKa»
CO CBOMM COOCTBEHHBIM 3HaueHMeM, KaK IIOKa3aHo Ha puc. 1.5.

Puc. 1.5. lNepemeHHble bacon 1 eggs XPaHAT pa3Hble 3Ha4YeHnA

BBepuTe MHCTPYKIMIO spam = bacon + eggs B MHTEPAKTUBHOI 000I0UKe, a 3a-
TeM IIpOoBepbTe HOBOE 3HAYEHMe span.

>>> bacon = 10

>>> eggs = 15

>>> spam = bacon + eggs
>>> spam

25

Terepp 3HaueHMe IepeMeHHON spam paBHO 25. Korpa BbI cKmajpiBaeTe Iepe-
MEHHbIE bacon U eggs, Bbl CKIafibIBaeTe X 3HaYeHM s, KOTOpble paBHATCA 10 1 15,
COOTBETCTBEHHO. IlepeMeHHbIe coflep)KaT 3HAYEHNA, a HE BBIPaXKEHUA, TIOITOMY
[epeMeHHOI spam ObIJI0 MPUCBOEHO 3HaUYeHMe 25, a He BbIpakeHue bacon + eggs.
ITocne TOro Kak MHCTPYKLMA spam = bacon + eggs IPMCBOMIA IIEPEMEHHOI Spam
3HaYeHMe 25, NU3SMEHEHMe SHAYEeHNA IIEPEMEHHON bacon MM €ggs He MOBIMAET Ha
3Ha4eHue MepeMeHHON spam.

32 Tnasal



3akKnyeHne

/3 370711 I/1aBBI BBI Y3HA/IM OCHOBBI HAaIMCaHNsA MHCTpyKuuit i Python. ITo-
CKOJIbKY KOMIIBIOTEpBI He MEIOT COOCTBEHHOTO MHTEJUIEKTA U TOHMMAIOT TOIBKO
KOHKpeTHbIe MHCTPYKIMH, Python Hy)XaeTcs B BaIllMX TOUHBIX YKa3aHUAX.

BeipaskeHus npencTaBiAoT co6oii 3HaveHus (Harpumep, 2 Win 5) B coyeTa-
HJM C oIlepaTopamy (Hanpumep, + win -). Python Mo>keT BBIYMCIIATD BBIpaXKeHN ,
T. €. IPUBOAMTD BbIPAKEHME K €INHOMY 3HaYEeHNI0. Bbl MOXKeTe XpaHUTD 3HAYEeHNUSA
BHYTPM IlepeMeHHbIX, YTOOBI Ballla IIpOrpaMMa MOIJIa 3a[IOMHUTD 9TV 3HaYeHMs
U MCTIO/Ib30BATh UX TTO3XKe.

B Python Takxe cyliecTByeT HeCKONbKO APYIMUX TUIIOB OIEPAaTOPOB U 3HaUe-
HUllL. B cnenyrormeii r1aBe MbI pacCMOTPUM IIaPy OCHOBHBIX MPUHIIUIIOB U IIOMPO-
OyeM HamycaTh IIEPBYIO IIpOrpaMMy. Bbl y3HaeTe 0 paboTe ¢ TEKCTOM B BBIpaXke-
HusAX. Python He orpaHM4MBaeTCs TONMBKO YMCIAMU U YMeET TOpasfio Ooblile, 4eM
IIPOCTOI1 Ka/lIbKyIATOP!



HAMWCAHUE NPOrPAMM

p ) Tenepp maBaiitTe nmocMoTpuMm, 4to Python
yMeeT JienaTh ¢ TeKCToM. [louTtn Bce mpo-

— IPAMMBI OTOOPAXAIOT IO/Ib30OBATENIO He-
P Kl TEKCT, a MOJIb30BaTe/lb, B CBOIO OYe-

penb, BBOOUT B IIPOTPaMMBbl TEKCT IIPU

IIOMOLIM KJIaBMATyPbl. B 5T0I1 I71aBe BbI co3/ja-
IUTE CBOIO TIEPBYIO IPOTPaMMY, KOTOpasi BBIIIOTHsET 00€e 9Th
onepauuu. Bol y3HaeTe, KaKk XpaHUTb TEKCT B II€PEMEHHBIX,
KOMOVHMPOBATb €ro ¥ 0ToOpakaTh Ha 9KpaHe. Bbl co3papnTe
IIpOrpaMMy, KOTopasi 0To6pasut texct «lIpuset, mup!» u 3a-
IIPOCUT MMs IIOTIb30BaTENA.

B 3TOW MNMABE PACCMATPUBAIOTCA CNIEAYIOLWMUE TEMbI:

Crpokun
KoHKaTeHaumaA cTpok
Tunbl AaHHbIX (HAaNPUMepP, CTPOKM UK Liefble Yncsa)
+ Wcnonb3oBaHue pegaktopa ¢ainos gna HanvcaHWA NporpaMmm
CoxpaHeHue u 3anyck nporpamvmm B IDLE
loTok ncnonHeHmn
KommeHTapum
OyHKUMA print ()
OyHKUMA input ()
YyBCTBUTENBHOCTb K PErncTpy

CTpoKoBble 3HaYeHuA

B Python TexcToBble 3HaYeHMsI Ha3BIBAIOTCA CHIPOKAMU. BBl MOXKeTe MCIIONb-
30BaTh MX TOYHO TaK K€, KaK UMC/IE€HHbIe 3Ha4eHMA. Bl Tak jke MO)KeTe XpaHUTh
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UX B IlepeMeHHbIX. B kozie Python cTpoxoBble 3HaueHUA HAYMHAIOTCA U 3aKaHYU-
BaIOTCSA CMBOJIOM OfVHAPHOJ KaBbIYKM — '.
BBepute crepyomyii KO B MHTEPaKTUBHOI 0007I04UKe:

>>> spam = 'mpuseTr'

OnuHOYHBIE KaBBIUKY COOOILIAIOT Cpefie Hauasio ¥ KOHel| CTPOKOBOTO 3Hade-
HyA. IIpy 3TOM caMut KaBBIYKYM YaCThIO TEKCTA He ABJIAIOTCA. Terepb, ecy BB BBe-
meTe MMA TepeMeHHOM spam B Python, Bl yBupuTe ee snayenne. Ilomunmte, uTO
Cpefla HaXOIUT 3HAYeHNA IEPEMEHHBIX. B Hanem ciy4ae 3TO CTpOKa 'mpuset’'.

>>> spam = 'mpuBeTr'
>>> spam

'npuset’

CTpoKM MOTYT COfiep>KaTh /1000i1 CUMBOJI KJIaBUATYPbl X1 MOTYT OBITH 00011
mnuHbL. Hiyoke npesicTaBIeHo HeCKOMbKO IIPUMEpPOB CTPOK.

'npuser’

'npueer BCcem!'

'KOTATA'

"7 gbnox, 14 anenbcuHoB, 3 JMMOHA'

‘Bce, YTO HE OTHOCUTCA K CJIOHaM, He ¥MeeT 3HaueHud, '
' [aBHEM-IIABHO, B HaJIEKOV-IaNlekoy TallaKTuKe...'

"0*EFWYS*E0CESAY0*EgECEY0* 633yCBr2"

KoHKkaTeHayunsa CTPOK

C moMOIIIbI0 OITepaTOPOB BBl MOXKeTe KOMOMHUPOBATh CTPOKOBbIE 3HAYEHIS
B BBIP@XXEHMSI TOYHO TaK K€, KaK BbI [I€a/M 3TO C YMC/IEHHBIMU 3HAYEHMAMMU.
O6rbenyHeHMe ABYX CTPOK IIPY HOMOIILY OIIepPaTOpa + Ha3bIBATCA KOHKAMeHAU-
eti. BBennte BoipaxkeHue 'Mpuser' + 'wyp!' B MHTEPAKTMBHOI 060IOUKe.

>>> 'lipuer' + 'mup!'

'TMpneemmyp ! '
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BoIpakeHMe BBIYMCIIAETCA B €AMTHOE CTPOKOBOe 3HadeHMe 'Mpuservmp! . Mex-
Ly CTIOBaMM HeT 1poberia, IOTOMY 4TO ero He ObUIO HY B OffHO 13 IByX KOHKaTe-
HUPOBAaHHBIX CTpOK. CpaBHMTE:

>>> 'lipuser ' + "mup!'

'Mpuser mup!'

Omepatop + paboTaeT CO CTPOKOBBIMU U L[€/IOUNC/IEHHBIMY 3HAYEHMSMHA T10-
PasHOMY, IOTOMY YTO 9TO pasHble Munvl danHvix. JIl060e sHaUeHVIe IPUHALTEKUT
K OIIpele/IeHHOMY TUIY IaHHBbIX. TUI JaHHBIX 3HaYeHus 'lpuser' — cTpoka. Tun
[aHHBIX 3HaYeHus 5 — uenoe 4uco. [Tpu nmomomn Tmna fanHeix Python ompe-
HendeT, KaK AefiCTBYIOT OllepaTOpbl IpM BBIYMCIEHUN BblpakeHuil. OmepaTop +
KOHKaTEHMPYET CTPOKOBbIE 3HAYEHN A, HO CK/IA/IbIBAET LI€JIOYMCIEHHbIE 3HAYEHNA
M YMCJIa C IJIaBalolei 3aIaToM.

HanuncaHue Koga B cpepie pa3paboTku

o cux nop Bl BBogwm uHCTpyKuuu B IDLE no opnoii. Korma B nuiere
IIporpaMMy, Bbl BBOJUTE HECKOIbKO MHCTPYKIUII U 3amycKaeTe ux cpasy. IIpsamo
celfyac BbI II03HaeTe 9TO Ha IpakTuke. IIpuino BpeMs HamucaTh Ballly HepBYIO
nporpaMmy!

(& Untitled - m) X
File Edit Format Run Options Window Help

[ Python 3.6.2 Shell - m| X

File Edit Shell Debug Options Window Help

Python 3.6.2 (v3.6.2:5fd33b5, Jul 8 2017, 04:14:34) [MSC v.1900 32 bit A
(Intel)] on win32

Type "copyright™, "credits™ or "license()"” for more information.

>>>

v

Ln:2 Cok4

Puc. 2.1. PepgakTtop dainos (cBepxy) v IDLE (cHK3y)
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B momonHeHMe K MHTEpIpPeTaTOPY, MHTEPAKTUBHASA Cpefla pa3paboTKM MMeeT
emte oyt uHTepdeiic — pegakrop ¢aitzoB. UTOOBI OTKPBIT €T0, OTKPOIITE MEHIO
File (®aiin) B BepxHell 4aCTy OKHA MHTEPAKTUBHOI Cpefibl pa3paboTKu. 3aTeM BbI-
6epute nyukt New File (Hoserit ¢aiin). [TosBUTCS TycTOe OKHO A/ BBOAA KOJa
IIPOrpaMMBI, KaK IIOKa3aHO Ha puc. 2.1.

OTH ABa OKHA XOTb U MTOXO0XXM, HO BaM ITOMOKET MX Pas3NNINTh IIpUTTIAlIeHe
>>> B uHTepIperarope Python, koToporo HeT B pefgakTope ¢aiinos.

CoszpaHue nporpammbl «[puset, mup!»

YBEJJUTECH,
YTO NCINOJIb3YETE
PYTHON 3,

A HE PYTHON 2!

Cnegys Tpaguumy, Hallla IepBas IIporpaMma OTO-
Opasut Ha skpaHe TekcT «IIpuset, Mup!». [Ipucrymmm.
HpI/I HaIcaHmy nporpaMM IOMHUTE, 9TO HOMEPA B Ha-
Yajie KaXK/IOoV CTPOKY KOJJa YKa3bIBaTb He HYJHCHO. DTU HO-
Mepa HY>KHBI /I TOTO, YTOOBI aBTOP MOT CCBIIATbCSA Ha
KOJ| TI0 HOMePY CTpOKH. IIpaBblii HYDKHWMIT YTON peflak-
Topa (ailyIOB COLEP>KUT IO3NIMI0O Kypcopa, ITO3BOMAA
BaM OIPeNIeTUTb HOMEp CTPOKY 0001 CTPOKY KOJia.

PucyHoK 2.2 mmokasbIBaeT, YTO Kypcop HaXO#UTCsA B cTpoke 1 1 cronbue 0.

v

Ln: 1 Col:0

Puc. 2.2. MpaBblil HUXKHWI yron pefaktopa $Gainos yKasbiBaerT,
B KaKOW CTPOKe Haxo[uTCA Kypcop

Beenure crepmyromuil TeKCT B OKHe pefiakTopa ¢ailioB. ITO UCX0OHbI KOO
nporpammbl. OH coffep>XuT Habop MHCTPYKUMIA, KoTopbiit Python ucnonuut mo-
CJle 3amycKa.

hello.py

. # Ora mporpaMMa 310pOBAaeTCS ¥ CHpallVBaeT MMA.
. print('Mpuser, mup!')
. print('Kax rebs 30ByT?')

. myName = input()

Gl W N

. print (' rak paga sumeTs Tebg, ' + myName)

VHTepakTuBHasA cpefa paspaboTKy opOpMIIAET pasHble THUIIBI MHCTPYKIUIL
pasHbiMu LBeTaMu. Korma Bbl BBefieTe MICXOIHBIN KOfI, OKHO JO/DKHO BBIITIALETD
TaK, KaK II0Ka3aHO Ha puc. 2.3.
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[& *hello.py - DAMpumepsithello.py (3.6.2)* - a X
File Edit Format Run Options Window Help

# Dra nporpamMMa 3A0pPOBaeTCA M COpPamMBaeT WMA. A
print ('lIpuser, Mup!')

print ('Kax reba sosyr?')

myName = inpuct ()

print('A rax pana sMOeTs Teba, ' + myName)l

v

Ln: 5 Col: 42

Puc. 2.3. PegakTtop ¢ainos nocnie BBoAa koga

VY6enurecs, uro Bauie 0KHO IDLE BBIMISANT aHAIOTMYHO.

CoxpaHeHue Nporpammbli

ITocme TOro Kak BbI BBENM VCXONHBINA KOJj, BBI MOXKETE COXPAaHUTD ero. i
aToro Bbibepute KomaHay MeHio File = Save As (Paitn = CoxpaHNUTb Kak) Win
HaxmuTe codetanue kaasum Ctrl+S Ha xmaBnarype. Ha puc. 2.4 mokasano aua-
noroBoe okHO CoxpaHeHue (Save As), KOTOpOe OTKPOETCs ITOC/Ie 3TOI KOMaHTHI.
Benure cnoso hello B TekcToBoe mmosie Vims ¢aiina (File name) u Haxkmure KHOII-
Ky Coxpannts (Save).

[_% Coxpanenine X
A |} » 3vorcomnbiotep » iWork (D:) » Mpumepst v O Mouck: Mpumepst »r
Ynopagouuts + Cospgars nanky Bz - o
[1147-]ava £~  Wms A
| xonuaFirefox # |? AlSim1
| OneDrive | [# Alsim2
I [# aisim3
[ 3ror comnsiotep [# animation
B Bunaeo [# bagels
; 3 h i L
JlloxymenTel e iy :
Wmn daiina: v
Tun daitna: i
A CxpbiTb nanku I CoxpaHute ] | Ormena

Puc. 2.4. CoxpaHeHue nporpammbl

Bpemst oT BpeMeHM COXpaHsIiTe CBOY IIPOTPpaMMBI II0 Mepe HalucaHMs KOJa.
Takum 06pasom, ecyyt KOMIIBIOTEP BHE3AIIHO BBI/ET U3 CTPOSI, VI BBI CIYYAiTHO
3aBeplNTe PabOTy Cpefbl, TO BaM He IOHAaZOOMTCS HabMpaTh Bechb KOJ 3aHOBO.
YroObl 3arpy3uTh paHee COXPAaHEHHYIO IPOIPaMMYy, BBI3OBUTE KOMAaHJY MEHIO
File = Open (Daitn = OtkpeiTh). Bribepure daiin hello.py B nyuanoroBom oxHe
u Haxxmure kHOKy OTKpsITh (Open). CoxpaneHnHas nporpamma hello.py oTkpo-
eTCs1 B OKHe peflakTopa (aiiios.
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3anyck nporpammbl

Temnepnb 3anycTum mporpammy. B peakrope ¢aitnos BeibepuTe KOMaHIy MEHIO
Run = Run Module (3anyctuth = 3amycTuTh MOAY/Ib) WM HAXKMUTE KIABUILIY
F5 (fn+5 B oneparyonHoit cucreme macOS). Bama mporpamma 6yzner 3amyieHa
B MHTEPAKTMBHOJ o6omouke. Korjga mporpaMma 3ampocuT, BBEIUTe CBOE MM.
IIpouecc nokasan Ha puc. 2.5.

[# Python 3.62 Shell - o X

File Edit Shell Debug Options Window Help

Python 3.6.2 (v3.6.2:5fd33b5, Jul &8 2017, 04:14:34) [MSC v.1900 32 bit A
(Intel)] on win32

Type "copyright™, "credits" or "license ()" for more information.

>>>

RESTART: D:/Mpvepu/hello.py

Mpueer, Mip!

Kax TeBa 30ByT?

Muxaun

A Tak pama BMOETH EI'EGH, Muxawun
>>>

v

Ln:9 Cok4

Puc. 2.5. Cpefia BO Bpems BbINONHEHUA UHCTPYKLUMIA 13 paiina hello.py

Korpna BbI HabepeTe cBoe uMs U HaxxMeTe Knasuury Enter, nporpamma mnonpu-
BeTCTBYeT Bac 1o umeHu. Ilosgpasnsaio! Bel Hammcany cBOIO EPBYIO IPOrPaMMYy,
4TO fenaeT Bac nporpammuctoM. Haxxmure knasuinry F5 elje pas s moBTopHOro
3aIlycKa IporpaMMBbl 1 BBefuTe Apyroe yMA. Eciu Bbl momyummm coobuieHe 06
ombKe, CpaBHUTE CBOI KOJ C KOJZOM U3 3TOil KHUIM C IIOMOIbIO MHCTPYMEHTa
OH/aliH-aHanM3a Ha inventwithpython.com/diff/. Cxonmpyiite u BcTaBbTE KOJ,
u3 pemakropa QaiioB B BeO-cTpaHMIy U Haxxmure KHonky Compare (Cpas-
HUTD). DTOT MHCTPYMEHT BBIJE/INUT T00bIe pasIidms MeX/y BallliiM KOJTOM 1 KO-
IIOM B 9TOJI KHUTe, KaK [T0Ka3aHo Ha puc. 2.6. Ecnu Bo BpeMst paboThbl IporpaMMel
BB IIOTyYIIN OIIMOKY NameError, KaK IIOKa3aHO HIDKE, 3HAUWT, BbI MCIOJIb3yeTe
Python Bepcunu 2, a He 3.

TllpuseT, Mup!
Kak Tebs 30BYyT?
Msrxann
Traceback (most recent call last):
File "C:/Python36/testl.py", line 4, in <module>
myName = input()
File "<string>", line 1, in <module>

NameError: name 'Muxamn' is not defined
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Yro6bl ycTpaHNUTD TpobaeMy, ycraHoBute Python 3 u mepesamycTure mpo-
rpammy. (CM. pasgen «3arpyska u ycranoska Python» Bo BBeeHuu.)

Diff Tool

The diff tool can help you find typos in your code by showing you the differences between your program and the programs in the book.

NOTE: This page is for the 4th edition (with a snake on the cover). If you want to compare your code to the 3rd edition (with a dragon on
the cover) book, use the 3rd edition diff tool.

Select program: Copy and paste your code here:
AISim1.py A(|# Dra nporpamma 3moposaeTca u crnpamiBaeT MM
AISim2.py print ('Opuser, up!')
ATSIm3.py print ('Kax Tefa 3osyT?')
animation.py SyHEne. = ot ()
bage\s.py. print ('S Tax pana smaers Tefa, ' + myName)
buggy-py
cipher.py
coinFlips.py
collisionDetection.py
dodger.py
dragon.py
guess.py
hangman.py
hangman2.|
p
jokes. v
The Book's Program Your Program

1 |§ This program says hello and asks for my name.| 1|4 3ra mporp: u 8.

2 |print(’Hello world!’) 2 | print{'Npuser, 1!’}

3 print('What is your name?’) 3 |princ('Kax refin 30myr2’)

4 | mylame = input() 4 |myName = input()

1
S print('It is good to meet you, ' + myName) S |print('d rax paja mumers TeBs, ' + myName)
5|
diff view generated by jsdifflib

Puc. 2.6. icnonb3oBaHune NHCTPYMeHTa OHNalH-aHanu3a Ha inventwithpython.com/diff/
(MHCTPYMEHT BblAeNU CTPOKM KaK pasnivyaloLymnecs n3-3a Toro, 4to B HUX 1CMOJb30BaH
PYCCKMIA TEKCT BMECTO aHIINIACKOrO)

Kak pa6otaet nporpamma «lpuset, mup!»

Kaxxpas cTpoka Kofia ABJIA€TCA MHCTPYKIMeit, KoTopyto Python 6yner unrep-
npeTypoBarb. Habop 3Tux MHCTPyKLuil cOCTaBsieT mporpammy. VHCTpyKuyum
KOMIIBIOTEPHOJI IIPOrpaMMBbl B YeM-TO IOJOOHBI TallaM IIPUTOTOBICHN OJII0fja 110
penenty. Python BrImonHAeT KaXX/AyI0 MHCTPYKLNIO 110 TIOPAZIKY CBEPXY BHM3.

Jram, Ha koTopoM Python mcnonHseT Kop MporpaMMbl, Ha3bIBAeTCsI BbINOTI-
Henuem. Korga mporpaMma salrycKaerTcs, BbIIIOJTHEHNE HAYMHAETCS C NEPBOIL NH-
crpykumn. ITocre BoimonHenus ogHolt nHCTpyKuuy Python nepexoput  crnemyto-
meit. [laBarite pasbepeM Kaxgyko cTpoky Kopa. HauneM co cTpoxn Homep 1.

KommeHTapuu gnsa nporpammucra

IlepBas crpoxa nporpammsl «IIpusert, Mup!» — ato kommenmapuii.

1. # Ora mporpamMa 3IOPOBAETCS ¥ CHpAllVBAeT WMS.

40 rnasa2



KomMeHTapuyu — 3T0 BaKHbIe 3aMETKM OTHOCUTENbHO KOfa. VIX muiyT He fnA
Python, Ho s Bac u gpyrux nmporpaMmuctos. Cpeia UITHOPUpPYeT KOMMEHTapyUn
IpY BBINOTHEHNM IporpaMMBbl. [TporpaMMmcThI 4acToO MOMEIIAIOT Iepef; OCHOB-
HOJ 4acCTbIO KOJJa KOMMEHTapuii, B KOTOPOM ONJVCBIBAIOT J€fiCTBME MPOTPaMMBL.
KommenTapuii B nporpamme «IIpuser, Mup!» coob1jaeT BaM, 4T0O IporpaMma Ipu-
BETCTBYeT Bac I CIpallyBaeT Balle NM.

(DyHKI.II/II/I: MI/IHI/I-HPOTPaMMbI BHYTpU nporpamMmm

Dynxyus NofoO6HA Ha «MUHU-IIPOTpaMMe» BHYTpHU IporpaMMbl. OyHKIIVS MO-
JKET COoflep>KaTh HECKOIbKO MHCTPYKINIA i BbinonHeHMA. CaMoe 3aMeyaTe/ibHoe
B QYHKIMAX TO, YTO YaCTO BaM HY’>KHO IIOHMMATb JIVIIb VX IpeHa3Ha4eHNe 1 He
TpebyeTcst pa3bupaTbcs, Kak oHu paboraroT. Python comep>xut HeKoTOpBIE BCTPO-
eHHble pyHKuMU. B nporpamme «IIpuset, Myup!» Mbl ucrionb3yeM GyHKImY print ()
u input ().

Bvi306 gyHKyuy — 9T0 MHCTPYKUMS, KoTopas coobiaeT Python, 4yTo HyXHO
BBIIIO/IHUTD KOf BHYTpU pyHKIvm. HanpyuMep, Balra mporpaMma BbI3bIBaeT QYHK-
Uy print () mas 0To6pa>1<eHm1 CTpOKM Ha 9KpaHe. OyHKUMA print () npuHUMaeT
CTPOKY, KOTOPYIO BbI BBOLUTE MEXAY KPYIZIBIMU CKOOKaMJ B KaueCTBe BXOJHBIX
HAHHBIX WIN ApeyMeH06, Vi OTOOpakaeT STOT TeKCT Ha SKpaHe.

@OyHkumA print()
Crpoxu 2 n 3 nporpammsl «IIpuset, Mup!» — 3T0 BbI30BBI GYHKIVIM print ().

2. print('Mpuser, mup!')

3. print('Kak Tebs 30ByT?')

3HaueHMe MeX/y KPyIIbIMI CKOOKaMy B BbI30Be (DYHKIMY Ha3bIBAETCS apey-
MeHmoM. APryMeHT BbI3oBa pyHKIMM print () B cTpoke 2 — 'lpuzer, mup!', a ap-
TYMEHT q)yHKuMM print () B cTpoke 3 — 310 'Kax Teba 30ByT?'. DTOT IpOLiecC Ha-
3bIBAETCS nepedayeli apryMeHTa QYHKINN.

OynkuuA input()
Crpoka 4 mpepcraBiseT co6oi1 MHCTPYKUMIO IPpUCBaMBaHUsA C IIEpEMEHHON
myName ¥ BBI3OBOM (byHKuMM input ().

4. myName = input()

Korpa BpI3bIBaeTcst GyHKumsA input(), mporpaMma OXWUJaeT BBOJA TEKCTa
Ho/Ib30BaTeneM. TeKcToBas CTPOKa, KOTOPYIO BBOJGUT IIOTIb30BaTeNlb, CTAHOBUT-
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cA 3Ha4YeHUeM, KOTOPOe BBIUMC/IACTCA IPY BbI3oBe QYHKIVM. BbI3oBbI GyHKIMIT
MOTYT MCIIONb30BAThCS B BBIPAXXECHMAX Be3Jie, IJie TOIbKO 3HaYeHMEe MOXET OBITh
UCIIOTb30BAHO.

3HayeHe, KOTOPOe BBIYMC/IACTCA IPY BbI30Be QYHKIVM, Ha3bIBACTCS 6036pd-
uyaemoe sHaveHuem. (PDakTUUIECKU «3HAYEHME, BO3BPALIaeMOe BEI30BOM (PYHKIVIN»
O3HAYaeT TO Xe, YTO U «3Ha4eHMe, BLIYNCTIEHHOE IIPY BbI30Be QYHKIMN».) B aTOM
cTydae BO3BpalljaeMoe sHadeHme QyHKIuM input () mpencTaBasgeT coboli CTPOKY,
BBEJICHHYIO II0/Ib30BaTENEM — €T0 UMsA. Ecu monp3oBarTenb BBOGUT Mixaus, BbI3OB
byHKIMY input () BBIYUCIACTCS B CTPOKY 'Muxann'. Pe3y/IbTaT BBIITIALUT TaK:

myName = input()
myName = 'Muxaun'

BoT Tak cTpokoBoe 3HaYeHMe 'Myuxann' XpaHUTCA B IIepeMeHHOI myName.

BoipakeHu: B BbI30BaxX PpyHKIIit
Ilocnepnsasa crpoka B nporpamme «lIpmBeT, Mup!» — 3TO elle OfMH BbI30B
dyHKLY print ().

5. print ('Sl Tax pana BumeTs Tebs, ' + myName)

Boipaskenne 'fl rax paza Bumers Te6d, ' + myName HAXOEMTCA MEXMAY KPYI/IBIMU
ckobkamu GyHKuun print (). [TockonbKy apryMeHTBI BCeT/ia ABTIAIOTCA O MHOYHbI-
M1 3HaueHVsiMH, Python cHavama BBIUMCIIAET 9TO BBIpKEHNeE, a 3aTeM IlepefaeT
MOTTyY€HHOE 3HaYEeHNE B KauecTBe aprymenTa. Ecin 'Myxaun' XpaHUTCA B IEPEMEH-
HOIT myName, ITPOILIeCC BBIYMCIEHNA BBIIIALUT CIEAYOMMM 00pa3oM:

print ('A rax pagma BumeTe Tebs, ' + myName)

b 1ebg, ' + "Muxamn')

o

print ('4 rax pama Bumers Tebs, Muxamn

print ('4 Tak pagma Bunm

Tax mporpamMMa IIpMBETCTBYET IIOIb30BATENA 10 UMEHN.

3aBeplLueHue nporpamMmmbl

Kor,ua IIporpaMMa BBIIIO/IHAET IIOCIIENHIOI0 CTPOKY, OHa OocmaHasnusaermcs
nmm 3a66pmaem paéomy. 3t0 O3Ha4aeT, 4YTO IIporpaMma II€pecCcTaeT pa6OTaTb.
Python 3a0bIBaeT Bce 3HA4Y€HUA, XpaHAIINECa B IEPEMEHHDIX, BKIIOYasA CTPOKY,
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XpaHAMYIOCA B HepeMeHHOﬁ[ myName. Ecnu BBI cCHOBa 3allyCTUTE IpOTrpaMMy I BBE-
A€TE Apyroe nMs, NporpaMma IornpmuBETCTBYET BaC II0 HOBOMY VIMEHUL.

Tlpueer, myp!
Kax Teba 30ByT?
Kapomnmua

A rak pazja BumeTh Tebd, KaposmHa

I[lomHUTE, YTO KOMIIBIOTEP BBINIOJIHAET MMEHHO TO, YTO BbI IIpOTrpaMMIpye-
T€. KOMHI)IOTCPI)I IJIYIIbI M IIPOCTO CIIEAYIOT MHCTPYKUMAM, KOTOPbIE BbI VIM Ja€Te.
KOMHbIOTepy BCE€ paBHO, BBEMETE /I Bbl CBOE MM, 9Yy>K0€ MU 6eccMBbICTIEHHOE.
[Inmmre yro YrogHoO. KOMHbIOTCp IIOBEOET cebs OIMHAKOBO.

NMpueet, wup!
Kax mebs 30BYyT?
Epynna

A rak pana BumeTb Tebd, EpyHOa

MmeHa nepeMeHHbIX

Ecmy viMs Bawlelt HepeMeHHOI OyieT OIMCBIBATD ee COfIep>KIUMOe, TO Balll KO
OyneT mOHsTeH, U paboTath ¢ HUM 6yHeT yEoOHO. Bbl Mo 661 BMECTO MMeHN Ie-
peMeHHOI1 myName MCIIONb30BaTh MM alSweigart mam nAnE, YTO HMKAK He IOBJIVANIO
6b1 Ha pabory mporpammbl. Ho 911 MeHa B IeICTBUTENIBHOCTI He TOBOPAT BaM
0 TOM, KaKyIo MH(GOpMALIMIO XpaHNUT IepeMeHHas. Kak roBopuiocs B rase 1, eciu
BBI [lepee3yKaeTe B HOBBII IOM M IIOMETHM/IM BCE CBOM KOPOOKM MIJIsl TIepeesfia Kak
«Bewmn», 3T0 HUKAK He IOMOXKET BaM IIpM pacIlakoBKe. B mpenbIAyIux npumepax
MblI VICIIO/Ib30Ba/IM TaKye MMeHa IIEPEMEHHBIX, KaK spam, €ggs 1 bacon, IOTOMY YTO
JIMEHa IIEPEMEHHBIX B 3TUX IIpUMepax He umeny 3Hadenusa. Ho B mocnepyromux
nporpamMmax OyAyT IpUMEHATHCS OIVCaTe/IbHble MMeHa, KaKiie U JO/DKHbI ObITh
M Y BalllX IIPOrPaMM.

VimeiiTe B BUJY, YTO MMeHa IEPEMEHHBIX Yy8CMEUmMenvHvl K peucmpy! 1o
O3HAYaeT, 4TO OfIHO ¥ TO K€ VIMsA, HallMICAHHOe 6e3 COOMIoieHNs perucTpa, Oymer
OTHOCHUTBCS K [pyroit mepemeHHoit. TakuM obpaszom, B Python umena spam, SPAY,
Spam M SPAM OTHOCATCA K 4Ye€TbIPEM PAa3HBIM IIEPEMEHHBIM, KaXK/Jas M3 KOTOPBIX
COZIEP>KUT CBOM COOCTBEHHbBIe 3Ha4YeHVs. Bo n3bexxaHye MyTaHMIBI BaM ClIeAyeT
nsberaTb MOOOHOTO HabOpa MMeH MepeMeHHbIX. [laBaiiTe BallMM IepeMeHHBIM
oIycaTe/IbHbIE IMEHA.
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Kak npaBuno, nMmeHa nepeMeHHbIX B Python cocrosr us crpounsix 6yks. Ecin
MMsI IEPEMEHHO COTIEPXKUT OOTee OJHOTO C/I0BA, KaX/0€e CIefyoliee CITOBO HO-
CJle IIEPBOTO PeKOMEH/IYeTCs HauMHATb C IPOINCHOI 6ykBbl. Hanpumep, nms me-
peMennon uTofKymanHa3asTpakCeronHayTpoM HAMHOIO JIerYe YMTaTh, YeM YTOSKyla-
Ha3aBTPaKCETOnHAYTPOM (PYCCKUe UMeHA nepemeHHbIX npusedeHvl 015t npumepa, s
UMeH HYHCHO UCNONIb308amb Monvko namunckue 6ykev!). OdopmieHne nMeH mepe-
MEHHBIX TaKMM 00pasoM HasbIBaeTCs eopbamuvim (VWIN BepOIIOKbUM) pecuctmpom
(ITOTOMY YTO TEKCT IMOXOXK Ha TOpOBI Ha CIIMHe BepOIofa), 4TO MOBBIIIAeT YE000-
YMTAeMOCTD Ballero kopa. IIporpaMMucTel Takxe MpefIoYNTaIOT UCIIONIb30BATh
607ee KOPOTKIIE MMEHA MTePEMEHHBIX, YTOOBI C/leNlaTh KOJ, OoJiee MOHSATHBIM: 3a-
BTPaK VIV CeTOJHALHMI3aBTPaK IIPOYNUTATD Jierde, yeM utofdKymanHa3apTpakCeromsay-
TpoM. DTO YCIIOBHOCTY HeoOsA3aTeIbHBI, HO Mbl PeKOMEH/IyeM BaM NpUJepP>KUBaTh-
Cs1 X, KaK OOIIEPUHSITHIX.

3aknyeHune

IToHVMaHMe OCHOB MCIONb30BAHMA CTPOK M (YHKLUIT ITO3BOTUT BaM CO3-
faBaTb IPOTPAMMBI, KOTOPbIE B3aMMOMEVICTBYIOT C IO/Ib30BATEIAMU. JTO BaXK-
HO, TIOTOMY 4TO TEKCT — 3TO OCHOBHOII CII0CO0O B3aMIMOMEIICTBYA II0Tb30BATEA
¢ koMnbloTepoM. ITonp3oBaTenb BBOAUT TEKCT MOCPEACTBOM K/IaBUATYPHI C TOMO-
mpio GyHKIMM input (), a KOMIIBIOTEp OTOOpaXKAET TEKCT Ha 9KpaHe C IOMOIIbIO
dyHKIuY print ().

CTpoxu — 3To ellle OAVH IpUMep 3Ha4eHMIT HOBOTO THIIA IaHHbIX. Bce 3Have-
HIIS1 IMEIOT TUII JAaHHBIX, KOTOPBIII OKa3bIBaeT BIMsAHNE Ha paboTy omeparopa +.

QYHKIUY MCIONb3YIOTCA JJIA BBIIIONMHEHMA C/IOXKHBIX MHCTPYKIMII B IIpO-
rpamme. f3b1k Python copmep>xuT MHOXeCTBO BCTPOEHHBIX (PYHKIINIL, O KOTOPBIX
BBl Y3HaeTe U3 9TOV KHUTU INO3JHee. BbI30BbI (PyHKIMII MOTYT MCIIOIb30BAThCS
B BBIP)KEHMAX I7ie YTOJHO, KOTI/ia YICIIO/Ib3yeTCsl 3HAaYeHMe.

VIHCTpYyKUMs M LIAT B Balllell IporpaMMe, ¢ KOTopoit paboraer Python, Ha-
3bIBaeTCs BBIIOMHEHMeM. B I1aBe 3 BBI y3HaeTe OO/blle O TOM, KaK BBIIIOTHATD
MHCTPYKIMM B IPOrpaMMe He II0 IOPSAKY. Y3HaB 00 9TOM, BbI OyfieTe TOTOBBI CO3-
IaBaThb UTphi!



WUrPA «YTAOAN YNCNO»

p ) B 51011 r/1aBe MbI HalIMIIEM UTPY, KOTOPasd
HasbIBaeTCA «Yrajail uyncno». Kommborep

= 3arajiaeT CEKpeTHOE 4YUCI0 B [AMala3oHe
P\ oT 1 10 20 1 MOmpoCUT I0/Ib30BATENA yra-

maTh 9TO 4ycno. llocime KaXgoil IOIBITKY

yrajiaTb, KOMIIbIOTEp OyIeT cooO1IaTh NOIb30-

BaTeJTI0, OBIJIO JIV €T0 YIC/IO OOJIbIIIe VIV MeHblIle 3araJJaHHO-
ro. ITonp3oBarenb BBIUTPAET, €C/IM yrafiaeT 4MC/IO 3a IIECTh

IIOITBITOK.

Hammcanne Kopa [yt 5TOI KOPOTKOI UTPHI IIOJIE3HO TEM, UTO 3aTparnBaeT MHO-
TO K/TI04eBbIX MOMEHTOB ITPOrpaMMIUPOBaHNA. Bbl y3HaeTe 0 TOM, Kak KOHBEPTUPO-
BaTb 3HAUEHMsI B Pa3/IMYHbIE TUIIBI JaHHBIX U KOTZA K 3TOMY C/IefyeT mpuberars.

Tax kak 3Ta mporpaMma — Urpa, TO MbI Oy7ieM Ha3bIBaTb II0/Ib30BATENIS UZDOKOM.

B 3TOW MNMABE PACCMATPUBAIOTCA CJIEAYIOLUE TEMbI:

«  WHcTpyKuum import

« Mogynu

+  OyHKUMA randint ()

+ WHctpykumm for

« bnoknu

« QyHKUMK str(), int () n float ()
« Jlornueckne onepartopbl
+ Onepatopbl cpaBHeHMA
- YcnosuA

- PasHnua mexpgy =n ==

« WHcTpyKumn if

« WNHcTpyKummn break

Wrpa «Yragain uncno»
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Mpumep 3anycka urpbl «Yragan yncno»

BoT kKak MTpOK BUAMT BBIBOJ, UTPHI «YTaflall 4MC/IO» BO BpeMs ee IMPOXOoX/ie-
HuA. TeKcT, KOTOPBIl BBOLUT UTPOK, BBIfIE/IEH MTOTY>KUPHBIM HIPUPTOM.

[puBer! Kak Tebs 30ByT?
Muxann

Uro %, Muxawi, & s3arageBan umcio or 1 mo 20.
TlonpoByit yrazars.

10

TBOS UMCJIO CIMIIKOM OOJbLIOE.
TlonpoByit yrazars.

2

TBOE UMCIIO CIMIIKOM MaJeHbKOe.
TlonpoByit yrazars.

4

Ormyso, Myxawn! Tl cnpaBmics 3a 3 MONBITKY!

UcxoaHbin Kog nrpbl «Yragam umcno»

B pemaktope ¢aitioB cospaiiTe HOBBII (ail, BbIOpaB KOMaHAY MEHIO
File = New File (®aitn = Hossiit daitn). B oTKpbiBlIIEMCS OKHE BBEUTE MPU-
BEJICHHBII HVDKE MCXOHBIN KO M coxpaHuTe (a1 Mof MMeHeM guess.py. 3arteMm
3aIlyCTUTE IIPOrpaMMy, HaxkaB kimasumry F5.

Korzma BBl BBOAMTE 3TOT KOJ| B PefaKkTop ¢aiios,

YBEJUTECH,
YTO UCINOJIb3YETE
PYTHON 3,

A HE PYTHON 2!

06s13aTenpHO 00paTITe BHMMaHME Ha OTCTYIIBI B Haya-
e cTpoK. HekoTopsie CTPOKM ZO/DKHBI MMETb OTCTY-
IIbI B Y€TbIpE MJINT BOCEMb HPOGQTIOB.

Ecmm IIpY BBIIIOTHEHNM IIpOrpaMMbl BO3HMKAIOT
ouMbKM, CpaBHNUTE KOJ], KOTOPBII BbI HAOpaI, ¢ Opu-
TMTHAJIbHBIM KOJOM C IIOMOIIBIO OHTIaﬂH-I/IHCprMeHTa
Ha caiite inventwithpython.com/diff/.

guess.py

. # OT0 urpa mO yramEBaHMO UMACEN.

. import random

. guessesTaken = 0

IS S S 2 T S S

. print ('lpueer! Kax mebs 30ByT?')
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7. myName = input()
8.
9. number = random.randint (1, 20

10. print('Uro x, ' + myName + ', g 3arameBan uncno or 1 mo 20.')

11.

12. for guessesTaken in range(6):

13. print ('TonpoByit yrazats.') # UeThpe mpobema mepen ymMeHeMm ¢yHKiyvy print
14. guess = input(

15. guess = int(quess

16.

17. if guess < number:

18. print ('TBoe umcno commxoM MajeHpkoe.') # BoceMb MpoGesnoB nepen uMeHeM QyHKUMM print
19.

20. if guess > number:

21. print ('TBoe umcio ciumkoM Gombumoe. ')

22.

23. if guess == number:

24. break

25.

26. if guess == number:

27. guessesTaken = str(quessesTaken + 1)

28. print ('Ormuro, ' + myName + '! Tu crmpaBuics 3a ' + guessesTaken + ' nomuTku!')
29.

30. if guess != number:

31. number = str(number)

32. print ('Vee. f sarazama umcmo ' + number + '.')

MmnopTt moaynsa random

I[aBaﬁ[Te B3ITIsIHEM Ha II€pBbI€ IBE CTPOKU 9TOM IIporpaMmbl.

1. # 3r0 urpa no yrambBaHMO YMCEN.

2. import random

ITepBas cTpoKa — 3TO KOMMEHTAPMIi, KOTOPBIII BBl y>Ke BCTPEYa/u B ITIaBe 2.
ITomHuTe, uTO MHTEpHpeTaTop Python 6yaer urHOpMpoBaTh BCe, YTO YKa3aHO IO-
cne cuMBona #. KoMMeHTapnmit TONbKO HallOMUHAET JIIOZIAM, YTO Jie/laeT JaHHas
nporpaMma.
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Bropas cTpoka — 310 MHCTpyKuums inmport. [ToMHUTe, MHCTPYKUUM — 3TO
[pefIICaHsI, KOTOPbIe BBIIOMHIIOT Kakoe-mnbo [eiicTBMe, HO He BBIYMCIIIIOT
3HAYEHNsI, KaK 3TO HEeal0T BBIPOKEHNMA. Bbl y)ke BCTpedany MHCTPYKLMIO TIPU-
CBaMBaHIsA, KOTOPas COXpaHseT 3HadeHe IIepeMeHHOI.

Xots Python BkrouaeT B ceb6si MHOXXECTBO BCTPOEHHBIX (QYHKIUI, HEKOTO-
pble QYHKIM HALMCAHBL B OTAENBHBIX IPOTrPaMMax, Ha3bIBaeMbIX MOOY/MU. Bol
MO>KeTe MCIIOIb30BaTh 9TV (QYHKIMM, UMIOPTUPYS COOTBETCTBYIOLIVE MOIY/IN
B Ballly IPOrpaMMy C IIOMOLIbI0 MHCTPYKLMM import.

Kop B cTpoke 2 uMmopTrpyet Moayib randon. Takum o6pasom, Iiporpamma Mo-
JKeT BbI3BaTh (PyHKIMIO randint (). ITa GyHKIMA OYAET reHepupoBaTh CIydaiiHoe
YJCTI0, KOTOPOE HODKEH OyfieT yraflaTh UTPOK.

ITocre TOro Kak BbI MMIIOPTMPOBA/IN MORY/Ib randon, HEOOXOMMO OLPeeIUTh
HEKOTOpble IIepeMeHHbIe /Il XpaHeHNs 3Ha4eH T, KOTOpbIe Ballla IIporpamMma 6y-
JIeT MCIIOIb30BaTh IO3Xe.

B cTpoxke 4 co3faeTcs HOBast epeMeHHas ¢ MMeHeM guessesTaken.

4. guessesTaken = 0

OTa nepemeHHas OyeT XpaHUTDb KOMYECTBO MONBITOK UIPOKA YrafiaTh YICIIO.
Tak Kak Ha 9TOM 3TaIle MPOrpaMMbl UTPOK He CJieJIal HY OJHON IIOIBITKY, MBI IIPY-
CBauBaeM el 1e/1oe 3HaueHue 0.

6. print('Mpuser! Kak rebs 30ByT?')

7. myName = input()

Crpoku 6 1 7 aHa/IOTMYHBI CTPOKaM 13 mporpaMMsl «IIpuseT, Mup!», onncan-
HOI1 B I1aBe 2. [IporpaMMMCThI 4aCTO 3aMMCTBYIOT KOJ| U3 IPYTUX IIPOTPAMM, 9TO-
6bI COKOHOMMUTD BpeMsI Ha Habope Koza.

Kop B cTpoke 6 — 910 BBI30B QyHKUMH print (). [ToMmHuTe, 9TO PyHKIMA —
9TO KaK ObI MUHM-TIIpOrpaMMa BHYTpM Baiueii mporpammsl. Korzja Bamra mpo-
rpaMMa BbI3bIBaeT (PYHKIIVIO, OHA 3aIlyCKaeT 9Ty MMHM-IIporpamMmy. Koj BHyTpu
CKO6OK PyHKLMY print () — 9TO CTPOKOBBIIL APIYMEHT, KOTOPBIiL BBl YBUANUTE HA
9KpaHe.

Kop B cTpoke 7 1mo3BojisAeT UTPOKY BBECTM MM U COXpaHAET €ro B Ilepe-
MeHHOJI nyName. IToMHuTe, 9TO 3HaUYeHME HEOOsI3aTeIPHO MOXET OBITh MMEHEM
Urpoka. ITo MOXKeT OBITh YTO YIOJHO, YTO BBefeT urpok. Kommpiorep He nmeer
VMHTEe/IEKTA U CIefyeT BallMM MHCTPYKLMAM, BHE 3aBUCUMOCTU OT BBOJVIMOTO
TEKCTa.

48 Tnasa3



leHepaunA cny4yaHbIX Yncen Npy NOMoLLU
¢yHKUMM random. randint ()

Ter[epb, Korpa nnepeMEHHbDIE OIIPENETIEHDI, BBl MOJKETE MICIIO/Ib30BAaTh q)yHKLU/IIO

Mopy/s random I YCTAaHOBKM CEKPeTHOTO YMC/IA, KOTopoe OyieT reHepupoBaTh
KOMIIBIOTEP.

9. number = random.randint (1, 20)

Kop B cTpoke 9 BbI3bIBaeT HOBYIO GYHKIMIO, Ha3bIBaeMylo randint (), u coxpa-
HseT BO3BPalllaeMOe 3HaUY€HMe B Ka4eCTBE 3HAUEHMA IlepeMeHHoI nunber. IloMHnm-
Te, YTO BBI3OBBI (PYHKIINIT MOTYT OBITh YAaCTBIO BBIPAXKEHMIl, IIOCKO/IbKY OHM BBI-
YUCTIAIOT 3HAYEHME.

@ynkuma randint () cogep>xnurca B Mopye random, IO3TOMY BBISbIBATD €€ HYX-
HO C IIOMOI1IbI0 Kofia random. randint () (He 3abyabre yKasarh To4Ky!), uT065! Python
YIUTBIBAJL, YTO GYHKUMA randint () HAXOFUTCS BHYTPU MOAY/LA random.

®ynxuus randint () BepHeT cIyJaiiHOe Le/Ioe YMCI0 MeXNY (M BKIIIOYUTEILHO)
IBYMS YKa3aHHBIMI BaMM L€/IOYMC/IEHHBIMM apryMenTamMu. Kop B cTpoke 9 nepe-
maet uncia 1 u 20, pyHKIUM — B CKOOKAX, pasfie/IeHHbIE 3aIIATO — HOCTIe UMEHN
¢dynxunn. CrrydaliHoe Iie/oe 4yciIo, KOTopoe Bo3BpamaeT GyHKuysA randint (), co-
XpaHAETCA B KaueCTBe 3HAYEeHNs IIEPEMEHHON C MMeHeM number. VIMEHHO 3TO ce-
KpeTHOe YJC/I0 UTPOK OyfeT IbITaThCA YrafaTh.

Ha munyTtky Bepuutech k IDLE u BBeiuTe komaHny import random, 4ToObI MM-
HOPTUPOBATh MOLY/Ib randon. 3ateM BBenuTe random.randint(l, 20), 4To6bI yBU-
IeTb, KaK IPOVCXOAUT BBIYMCIICHME IIOCTIe BbI3oBa PyHKIMM. B KayecTBe BO3Bpa-
111aeMOT0 3Ha4eHMs Bbl IIOJTyYUTe 1Lle/10€ YUC/IO B Auana3oHe Mexy 1 u 20. BHOBb
BBeIMTe KOMaH/y 1 GYHKIUA BepHeT Jpyroe Lenoe uncno. OyHkmma randint ()
Ka>XZIBIl pa3 BO3BpalllaeT CIydaiiHOe I[e/0e YIC/I0, HOFOOHO TOMY, KaK B pe3y/ib-
Tare 6pPOCKa UTPAIbHBIX KOCTelT BBl KaXKIbIil pa3 IO/ydaeTe CIydalfHOe 3HaUeHIe.
Hampumep, BBefuTe yKasaHHbIe HIDKE KOMAaHZIbI B MHTEPAKTUBHOM 00O/IOUKe.
Yucna, KOTOpbIe BbI OyAeTe MOMy4aTh IpK BbI30Be PyHKIMY randint (), 6yRyT, CKo-
pee Bcero, pasHble (B KOHIL{e KOHIJOB, OHU BeJib C/Iy4ariHble!)

>>> import random

>>> random.randint (1, 20)
12

>>> random.randint (1, 20)
18

>>> random.randint (1, 20)
3
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>>> random.randint (1, 20)
18

>>> random.randint (1, 20)
7

Bel MoxxeTe moIpo6oBaTh pasHble AMAIA30HbI YMCEN, M3MEHsAA apryMEHTHI.
Hanpumep, BBefinte komanay random. randint (1, 4), 4TOOBI HOMY4INTD Lie/I0€ YVC-
7o ot 1 go 4 (Bxmouas 1 u 4). Vinmu komasgy random. randint (1000, 2000), 4To6s!
MONMYYUTh YKCIO0 B Auanaszone ot 1000 mo 2000.

BBequTe cefyoninit Koy B MHTEPAKTUBHOI 000/IOYKe M TOCMOTPUTE, KaKye
4JC/Ia BbIIAyT y Bac.

>>> random.randint (1, 4)

3

>>> random.randint (1000, 2000)
1294

Bbl MO)XeTe Cierka M3MEHWUTb KOJ WIPbI, YTOObI Mrpa Bema ceOsi HEMHOTO
no-gpyromy. B Hallem mpumepe Mbl UCIIO/Ib3yeM Lie/ible YMC/Ia B [Malla30He OT 1
1o 20.

9. number = random.randint (1, 20)

10. print('Uro x, ' + myName + ', g 3arameBan umcio or 1 mo 20.')

Honp06y171Te M3MEHUTD IMaNa3oH 1ieablX uncen Ha (1, 100).

9. number = random.randint (1, 100

10. print('Uro x, ' + myName + ', 8 3aragwBan uncio oT 1 mo 100.')

Terepp KOMIIBIOTED 6YI[CT 3arajplBaTh 4MCI0 MeXAy 1 1 100 BMecTo auamnaso-
Ha ot 1 y10 20. VIsmeHeHMe CTpOoKM 9 IOBIeYET M3MEHEHME IMAIla30Ha C/TyYaliHbIX
Yycen, HO He 3a6ym>Te TaK>Xe 3MEHUTD TEKCT B cTpoke 10, 4TOOBI Urpa coobirana
UT'POKY HOBDIN IMalla30H BMECTO CTaporo.

Br1 MokeTe 1cIIonb30BaTh q)YHKIU/II() randint () Ka>Kpmblil pas, KOIrja BaM 3aXo0-
4YeTCS IPUBHECTH B BAIIly UTPY «3TIEMEHT CIy4aliHOCT». Bbl 6y,ueTe UCIIO/Ib30BAaTh
«CIIy4aifHOCTM» BO MHOTUX UTPax (nonyMaﬁTe TOJIBKO, I/Is1 KAKOT'O KO/IMYeCTBA Ha-
CTOJIBHBIX UTP Heo6XOIMMO UCIIO/Ib30BATh urpanbHble KocTn!).
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MpuBeTcTBME NrpokKa

ITocre Toro kak KOMIBIOTEP MPYUCBONII CTYYafHOE I[e/I0e YMCIIO ITepeMEeHHOI
number, OH IIPMBETCTBYeT UTPOKA.

10. print('Uro x, ' + myName + ', ¢ 3aramwBan uncio or 1 and 20.')

B cTpoke 10 (byHKuI/m print () mMpuMBETCTBYeT UTPOKA IO MMEHU U coo01maer,
YTO KOMIIBIOTEP 3arafibIBaeT CIy4aiiHOE 9MCIIO.

Ha mepBblit B3I71s1/; MOXKET ITOKa3aThCsl, 4TO B CTpoke 10 ucronbayercs 601b-
1Ie YeM OJVH CTPOKOBBIN apTyMEHT, HO B3ITIAHUTE Ha 3Ty CTPOKY BHMMATEIbHEE.
OmnepaTopsl + MeXAY TpeMsA CTpPOKaMM CBS3bIBAIOT UX B OfHO lenoe. V nMeHHO
9Ta eAVHas CTPOKA SIB/IsAETCs apryMeHToM (yHKumu print (). Ecnm Bel npurmsan-
TeCb, TO YBUJUTE, YTO 3aIIATbIE HAXOAATCA BHYTPU KaBBIYEK U ABIAIOTCA YaCTHIO
CTPOKI.

n HCTPYKLUN ynpaB/ieHNA NOTOKOM

B mpeppiymux raBax BbIIIO/IHEHNE IIPOTPAaMM HauYMHANOCh C IIEPBOI MH-
CTPYKIIMM IIPOTPAMMBbI U IIPOUCXOAUIIO CBEPXY BHU3, KaXKJasA MHCTPYKLUA 10
nopsagky. Ho ¢ momombio nucTpykumit for, if, else u break Bpl MoxkeTe co3pia-
BaTb LMKJIbI MM IPOIMYCKATh MHCTPYKLMUM, KOTOPble COOTBETCTBYIOT OIIpefe-
JIEHHBIM yC/IOBMAM. Takoll BuJ KOMaH[, Ha3blBaeTCA UHCMPYKUUAMU ynpaerie-
HUS NOMOKOM, TaK KaK OHU M3MEHAIOT MOPAJNOK BBINIOHEHNA KOJa B Balleil
IIporpamMme.

Ucnonb3oBaHMe LMKNOB A4NA NOBTOPEHUA Koaa

Kon B cTpoke 12 — 3T0 MHCTPYKLMs for, KOTOpas 0003HaYaeT HAayaao LVK-
na for.

12. for guessesTaken in range(6):

LJux vl TO3BOJIAIOT BBIIONHATD GparMeHT Kofla HecKonbKo pas. Crpoka 12 1mo-
BTOPUT CBOJI KOJ, IIECTh pa3. VIHcTpyKums for HauMHaeTCs ¢ KH04YeBOro ¢nosa for,
3a KOTOPBIM CJIeflyeT MMs HOBOJ II€PEMEHHOI, 3aTeM K/II04eBOe C/I0OBO in U BBI3OB
¢byHKIMY range (), A1 KOTOPOIE YKa3aHO KOMMYECTBO LIMK/IOB, KOTOPO€e OHa JOJIK-
Ha BBIIIOJIHNTD, U IBOeTOYME. [laBaliTe pacCMOTPUM HECKOJIbKO JOIOTHNTETbHBIX
KOHIIEMINIL, YTOOBI BBl MOITIM PabOTaTh C LIMKIAMIAL.
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FpynnupoBKa B 610KK

Heckonpko cTpok Kopa MOryT ObITH 0ObenyHeHs! B 6710k. Kaxmas ctpoka
B 0/I0Ke KOfia HaYMHAETCsI, 110 KpailHell Mepe, C TOrO KOMMYIeCTBa MPOOeoB, YTo
U TIepBas CTpoKa 6710Ka. Bbl MOYKeTe OIpeennTh HAYajIo0 1 KOHeI[ 6JI0Ka [0 KO-
4eCTBY IpOOENOB B Hauase CTPOK. ITO OmMcmynvl CTPOK.

ITporpamMmucTsl Ha si3biKe Python 0ObI19HO BBOAST YeThIpe J0NONMHUMENbHBLX
mpobesa B OTCTyNax, 4ToObl Hayath 6710K. Kaxkpas crepyomnas cTpoka ¢ Takum
JKe KOMMIeCTBOM Mpo0benoB B HaYaje BXOAUT B cocTaB 6710Ka. biok 3akaH4umBa-
eTCsl TaM, TZie HaXOJUTCSI CTPOKA KOfia C mem e (MeHbuum) Omcmynom, umo
u 0o Havama 67oka. CylecTBYIOT TakKe OOKM BHYTPU OTIOKOB — 6/10JeHHbLe.
PucyHok 3.1 [eMOHCTPUPYET CXeMy KOZa C BBIIAE/IEHHBIMI U IIPOHYMEPOBAaHHbI-
MM 6JIOKaAMI.

12. for guessesTaken in range(6):

(1] 13. e+eeprint('Tonpobyit yramats.')

14, eeeeguess = input()
15. seeequess = int(quess
16.
17. eeeeif guess < number:

(2] |18. eevesseeprint ('"TBOE UMCIIO CIMIKOM MajeHbKoe.')
19.
20. eeeeif guess > number:

€)| 21. weeeseveprint ('Teoe umcno cimmxoM Gosbloe. ') |
22.
23. eeeeif guess == number:

(4] |24. eeseeseshreak |
25.

26. if quess == number:

Puc. 3.1. Mpumep 610K0B 1 nX OTCTYNoB. Cepble TOUKM OTPAXKAT KONMYECTBO NPobesios

Ha puc. 3.1 ctpoka 12 He uMeeT OTCTyIIa M HaXO{UTCsI BHe 6moka. CTpoka 13
COIepXXUT OTCTYII B YeTbIpe Ipobena. ITO yKasblBaeT Ha Hadaslo O/I0Ka, TaK Kak
y 9TOJ CTPOKM OTCTYII O0JIblie, YeM y Ipenbiayiieit. Kaxxpas nocnenyomnas cTpo-
Ka C TaKUM >Ke WM OOJIbIINM KOMUYECTBOM IPOOETIOB B OTCTYIE CUUTACTCS 4Ya-
croio 6roka @. Ecin Python BcTpedaeT cTpoky ¢ KOmmMdecTBOM NMPOOEIOB B OT-
CTyIle MEHBIINM, YeM B IePBOIT CTPOKe O/I0Ka, ITO 03HAYAeT YTO OTIOK 3aKOHUEH.
ITycTble cTpOKM IIpY 9TOM He YIUTBIBAIOTCA.

Crpoka 18 comep>XuT B Hadaje OTCTYN U3 BOCBMM IpobenoB @. ItoT 610K
Haxoputcs eHympu 6noka @. Ho crepyromas cTpoka, mox HomepoM 20, COTEPXKUT
OTCTYII, B KOTOPOM BCero yeTbipe npobesna. Tak KaK OTCTYI YMEHBIINICS, CTAaHO-
BUTCSI TOHATHO, YTO O6JIOK KOfIa, KOTOPBIIT HAYaJICsI B CTPOKe 18 @, 3aKOHYWICS, HO
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TaK KakK cTpoka 20 MMeeT TaKoOM JKe OTCTYII, YTO U CTPOKa 13, 3T0 0O3HaYaeT, 4YTO
COOTBETCTBYIOLMIT 610K mpofo/mKaetcst @.

B cTpoxke 21 oTCTYII CHOBA YBeNMYMBACTCSA O BOCbMY IIPOOE/IOB, TaKuM 00pa-
30M, Ha4MHAETCsI APYTOIi HOBBII 6710K BHYTpu 6710Ka: 6710k ©. B cTpoke 23 3aBep-
maercs 6ok ©, a B cTpoke 24 HaUMHAETCSI MTOC/IEHNIT BIIOYKEHHBIIT OTIOK — IO
HoMepoM @. O6a 6roka @ u @ 3aKaHUMBAIOTCS CTPOKOIL 24.

Co3zpaHue LMKNOB C MHCTPYKLUuen for

Mucrpykius for o603HavaeT Hayamo yKa. LIVK/Ibl MO3BOMAIOT MHOTOKpAT-
HO BBINOJTHUTb OAVH M TOT ke Kofl. Korfga mHTepnperaTop MOCTUIAaeT MHCTPYK-
1y for, BBIIOMHAETCS BXOJ B O/10K, KOTOPBII cIefyeT 3a mHCTpyKuueit for. [Tocre
BBINIO/THEHNMsI KOfIa B 9TOM 0/I0Ke MHTEPIIPeTaTOP BO3BpAlljaeTCsl B Hadamo 6/1oka,
4TOOBI BBITIOHUTD 3TOT KOJ CHOBA.

BBepure crenymone KOMaH/Ibl B MHTEPAKTUBHOI 000/I0UKe.

>>> for i in range(3):

print('lpuBer! MepeMennoit i mpucBoeHo BHauerme', i)

Tlpueer! IllepemerHont 1 mpucsoerno 3Hauerue 0
Ipueer! llepemerHon 1 mpucBoeHO 3Hauerue 1

Mpreetr! IlepeMeHHON 1 NPUCBOEHO 3HaueHue 2

O6patnTe BHUMaHNE, YTO IIOCTIE TOTO, KaK BBI BBENN CcTpoKy for i in range(3):
u Hakanu Knasuuy Enter, B MHTepaKTUBHOI 0060/104Ke He OTOOPA3MIOCh HOBOE
IpUITAllleHne >>>, TaK KaK cpefia oXujaeT BBOJ 67o0Ka xopa. Haxkmure kmaBuiny
Enter cHOBa 1ocje nocnefHet MHCTPYKLuY, 4To6b1 coobuutb IDLE, uyTo BBI 3a-
KOHYMIY BBOANUTH OMOK Kofa. (DTO IPUMEHMMO TONBKO B TOM CIydae, €C/iM BB
paboraere B MHTepaKTUBHOIT 060/10uKe . Korza daiisl .py co3maroTcst B pefakrope
¢aiios, BaM HeT HeOOXOAVMOCTY OCTAB/IATD IIYCTYIO CTPOKY.)

JaBaiiTe B3I/IIsAHeM Ha UMK for B cTpoke 12 ¢aiina guess.py.

12. for guessesTaken in range(6):

13. print ('Monpobyit yrazats.') # UerHpe npoGena mepen uMereM @yHKWM print

14. guess = input()

15. guess = int(quess)

16.

17. if guess < number:

18. print ('TBoe umcno cimmxoM MajeHpkoe.') # BoceMb mMpoGernoB nepen mMeHeM QyHKUM print
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20. if guess > number:

21. print ('TBoe umcmo ciymkoM Bosbmoe. ')
22.

23. if guess == number:

24, break

25.

26. 1if guess == number:

B urpe «Yragait uncio» 610k for HauMHAETCS ¢ MHCTPYKLyM for B CTpoke 12,
a IepBoI CTPOKOII ocre 6rmoka for 6yzmeT cTpoka 26.

Wuctpyknua for Bcerma cofiepXut soeTtoune (:) mocme ycnosus. IIpenmo-
JIaraeTcs, YTO €CAM Bbl 3aKOHYM/IM MHCTPYKLMIO IBOETOYMEM, TO CO C/IeyIOLIei
CTPOKM Ha4MHaeTCs HOBBIIT 67I0K. DTO IIOKa3aHo Ha puc. 3.2.

12. for guessesTaken in range(6):

13. print ('Monpo6y yramaTe.') # YeTspe mpoGesa mepen uMeHeM QyHKuuy print <€——0m—7———
14. guess = input(

15. guess = int(quess)

16.

17. if guess < number:

18. print ('TBoe umcno cammkoM ManeHbkoe.') # BoceMb IpoOesoB mepen MMeHeM (QyHKym print
19.

20. if guess > number:

21. print('TBoe uncno comuxoM Gonbuoe. ')

22.

23. if guess == number:

24, break | Linkn BbinonHaeTtca 6 pas
25.

26. if guess == number:

Puc. 3.2. Xoa BbINonHeHne yukna for

Pucynox 3.2 pmeMOHCTpupyeT BBINONHEHME Koja. VIHTepmperatop BXOOUT
B 0710K for B cTpoKe 13 u mpopjo/mKaeT BbIIOTTHEHMe cBepXy BHU3. Korga nporpam-
Ma [OCTUraeT KOHIIa 06/10Ka, BMECTO TOTO, YTOOBI CIIYCKAThCsI Aa/Iblile K CTIeAYIOLet
CTpOKe, HauMHaeTCsA BTOpOe BBINOJIHEHNe IMKIa co cTpoku 13. Tak noBropserca
6 pas, IIOCKO/IbKY B BbI30Be (PYHKI[MM MHCTPYKIMHU for ykasaHo range (6). Kaxxgoe
BBIIIOJTHEHME LIVIK/Ia Ha3bIBAETCA Umepayuei.

MoyKHO TpencTaBuTh cebe, 4TO MHCTPYKLMs for cooburaeT: « BbIIOMTHUTD KOf
B CrlefiyIolieM 0/10Ke yKa3aHHOe KOJIMYECTBO Pas».
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Urpok yragbiBaeTt umcio

B cTpokax 13 u 14 xoMnbloTep IpejaraeT UIPOKy yrajjlaTb 4UCIO U Npefo-
CTaBJ/IA€T BO3MOXXHOCTb BBECTY CBOJ BapMaHT.

13. print ('Monpobyit yrazats.') # UerHpe npoGena mepen uMereM ¢yHKWM print

14, guess = input()

Yucro, KOTOpoe BBOAUT UI'POK, COXpPaHAETCA B IIePEMEHHOI C IMEHEM gUess.

Mpeo6pasoBaHne 3HaUYEHNI NPy NoMoLLN
$yHKuymm int (), float () m str()

B cTpoke 15 BpI3bIBaeTCst HOBast GYHKILIMSA, KOTOPas HasbIBaeTcs int ().

15. guess = int(guess)

QynxuuA int() IpMHMMaeT apryMEHT M BO3BpallaeT 3Ha4€HME TOrO apry-
MEeHTa B BUJE LIeI0TO YICIa.

BBepute crenyromuii Koy, B MHTEPaKTUBHOI 000I0OYKe, YTOOLI IIOCMOTPETD,
Kak pa60TaeT Cl)}’HKL[I/IF{ int():

>>> int('42")
42

Bpi3oB int ('42') BO3BpATUT Ie/IOUMCIIEHHOE 3HAUeHMe 42.

>>> 3 + int('2")
5

BoizoB 3 + int('2') ABndgeTcA IpUMepPOM, B KOTOPOM BO3BpalllaeMoe 3HauUeHye
¢byHKIMY int () MCIIONB3YeTCsI KaK YaCTh BBIPXKeHNs. BbIunicieHe IpOM3BOANTCS
IO 1LIEIOYMCAEHHOTO 3HAYeHUS O.

3 + int('2")

3+ 2

|
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Hecmorps Ha TO 4TO BBl MOXKeT€ KOHBEPTUPOBATh CTPOKY B 1I€/I0€ YMCTIO, BB
He MO>KeTe CJIeNaTh 3TO C TF0001 CTPOKOIL.

ITonbITKa KOHBepTaLVUK CTPOKM 'forty-two' (COPOK fiBa) B LieJioe YICIIO Hpu-
BeJeT K OlIMoOKe.

>>> int('copox-gBa')
Traceback (most recent call last):
File "<pyshell#5>", line 1, in <module>
int ('copok-nBa')

ValueError: invalid literal for int() with base 10: 'copox-nBa'

Crpoka, KOTOPYIO BbI IlepefjaeTe PYHKIMM int (), JOMKHA COlep>KaTh TOIBKO
dpsl.

B urpe «Yrapait 4ico» Mbl IOTy49aeM OTBET UT'POKa IpY IIOMOIIY GYHKLUN
input (). [TomHwUTE, (byHKuM;I input () Bcerga BO3BpALAeT CHMPOKY TEKCTA, BBOGU-
MYI0 UTPOKOM. Eciy urpok BBen 5, GyHKLMA input () BEpHET CTPOKOBOE 3HAUECHNe
'5', a He 1le/I04MC/IeHHOe 3HadeHne 5. Ho B OyayIiieM HaM MOHAZOOUTCS CPaBHUTD
BBOJ] UTPOKA C I[eJIOYMCIEHHbIM 3Ha4eHMeM, a Python He cMoxeT ucnonp3oBarb
OIepaTOPhl < U > I/ CPABHEHNsI CTPOKOBOT'O U LIEJIOYMC/IEHHOTO 3HAYE€HMIA.

>>> 4 < '5!
Traceback (most recent call last):
File "<pyshell#0>", line 1, in <module>
4 <5

TypeError: unorderable types: int() < str()

[TosTomy HaM HEOOXOAMMO [IPe0OPa30BATh CTPOKY B Li€/I0€ YHCTIO.

14. guess = input()

15. guess = int (quess)

B cTpoke 14 MbI TpuCBanBaeM IEPEMEHHOM guess TO CTPOKOBOE 3HAYEHME, KO-
TOpOe BBeJI UTPOK. B cTpoke 15 cTpokoBOe 3HaUeHMe IIepeMEHHOM guess MEeHAeTCs
Ha 1e/I0YMC/IEHHOE, BO3BpalllaeMoe (byHKuI/IeI?I int (). Kog int (quess) Bo3BpalmaeT
HOBO€ L[eJI0YMCTIEHHOe 3HAa4YeHe, KOTOpoe OBIIO YKa3aHO B BUJE CTPOKM, U Olle-
paTop = IpucBaMBaeT 3TO HOBOE 3Ha4YeHle IIepeMEHHOII guess. B manbHerieM aTo
NI03BOJIUT IIpOTPaMMe CPAaBHUTD 3HA4YeHME ITePEMEHHOM guess ¥ OIMpefieIUTb €ro
OTHOLIEHME K CEKPETHOMY YMCITy B IIEPEMEHHOI number.
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QOynxuunm float () m str() 6y,uyT BO3BpallaTh BEpCUM TEPEJAHHBIX UM apry-
MEHTOB B BUJI€ YJC/Ia C IUIABAIOLIEN 3aIIATON M CTPOKY, COOTBETCTBEHHO. BBenuTe
CJIeZYIOLINIT KOl B MHTEPAKTUBHOI 000/I0UKe:

>>> float('42"')
42.0

>>> float (42)
42.0

Ecrmu gynkium float () mepemath cTpoKy '42' mmu enoe 4ucio 42, 6ynet Bos-
BpallleHO YMCIIO C IUIABaoLIeln 3anaTon — 42.0.
Tenepnb nonpoOyiiTe MCIONb30BaTh GYHKIMIO St ().

>>> str(42)
149

>>> str(42.0)
142.0"

Ecmu nepepatp 1enoe uncno 42 ¢gyHkumm str(), oHa BO3BPATUT CTPOKOBOE
3Ha4yeHue '42'. Ecnm nepepaTh €ii TO XK€ YMCIIO C IJIABAIOIIEN 3aIlATOl, BEPHETCA
CTPOKOBO€ 3HaveHue '42.0".

Vicnionbsysa (byHKuI/m int (), float () mstr(), BBI MOXKETE 6paTb 3HAYEHU OJTHO-
rO TUIIA JAHHBIX ¥ MPEeBPAILATh UX B 3HaYEHNA IPYTOrO THUIIA.

Jlormyecknm Tn faHHbIX

B Python xaxfoe 3HaueHMe MMeeT CBOJ TUII JAHHBIX. BBI y)Ke TIO3HAKOMIU-
JIICH C TAKVMMU TUITAMM, KaK LIEI0€ YMCTI0, YMC/IO C IJIABAOIIEN 3aIATON U CTPOKa.
HoBplit i HaspiBaeTCs norudeckuM wm 6yneBsiM. /loeuueckuii (6ynes) TAII BaH-
HBIX MOXKeT IIPMHUMATDb OFHO U3 ABYX 3HadeHmit: True (Vctuna) nnm False (JIOXb).
ViMeHa JIOTMYeCKVX 3HAYEHUIT CIefyeT IICAaTh CTPOrO C COOMIOECHNEM PETUCTpa:
True mm False.

Jlorudeckie 3sHaUEHNsI MOIYT XPaHUTbCA B IIEPEMEHHBIX, KaK M IPyTrye THUIIbI
IaHHBIX.

>>> spam = True

>>> eggs = False
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B sToM mpumepe BbI IIpycBauBaeTe IIEpeMEHHOI spam 3HadeHue True, a mepe-
MEHHOII eggs — 3HaveHue False. CTporo cobmoaaiite perucTp mpu BBOJE TOTHnde-
CKUX 3HAYEHMUIA.

Ber 6ymere MCIOMb30BaTh JTOTMYECKIe 3HAYEHNS C OIEepaTOpaMiu CpaBHEHIs
st co3panus ycnosuit. CHavama faBaiiTe pasbepeMcsi, 4TO TaKoe OlepaTopsbl
CpaBHEHMS, a 3aTeM IlepelifieM K YCIOBUAM.

Onepartopbl cpaBHeHMA

Onepamopul cpasHeHuss CpaBHUBAIOT [1Ba 3HAUEHMA ¥ BO3BPAILAIOT PEe3y/IbTaT
B BIJIe JIOTMYECKOTO 3Ha4YeHus True wan False. B Tabmuue 3.1 mpusesieH mepedeHb
BCeX OIlepaTopoB cpaBHeHus B Python.

Ta6nuua 3.1. OnepaTtopbl CpaBHEHNSA

Omnepatop 3HavyeHne

< Memnbie

> bonbe

<= Membl11e I paBHO
>= bonb1ue nmm paBHoO
== PaBno

= He paBHO

Bbl y>xe 3HaKOMBI ¢ apudMeTndecKMu onepaTopamu +, -, * 1 /. Kax u mo6bie
Lpyrue OllepaToOphl, ONepaTOpbl CPAaBHEHNUS 0ODEIMHAIOTCA CO SHAUSHMSAMI /IS
(hopMUpOBaHUS BEIPAXKEHMI, TAKUX KaK guessesTaken < 6.

B cTpoke 17 mporpammsl «Yrafait 41cio» UCIOIb3yeTCsT OlepaTop CpaBHEHsI
«MeHbIIIe».

17. if guess < number:

ITosgHee MBI paccMOTpUM MHCTPYKLuio if Gomee meranpHo. Celidac maBait-
Te B3IIAHEM Ha BBIPa)XKeHIe, KOTOpOe C/IefyeT 3a KJII04eBbIM ClIoBoM 1f (guess <
number). 310 BbIpa)KE€HME COAEPKUT [BA 3HAYECHUA (SHalleHI/IFI IIEPEMEHHDBIX Jquess
u number), CBsI3aHHBIX MeX/[y 0001 ortepaTopoM < (MeHblIe).

MpoBepkKa ycnoBui1 u onpeaeneHne NCTUHHOCTU/NOXHOCTY

Yenosue — 310 BBIpaXKeHMe, KOTOPOe OObeAMHAET IBa 3HAYECHM IIPY IIOMO-
IV ollepaTopa CpaBHeHMs (TAKOTro, Kak < WM >), BbIJaBasi B pe3y/ibTare JOrnde-
CKOe 3HadeHle. YC/IOBME — 3TO BCEro JIMIIb MMHOEe Ha3BaHUe BbIpa’K€HI A, KOTO-
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poe onpepenaeTcs Kak uctuHHoe (True) wam nokHoe (False). Hampumep, ycnosusa
IIOYTY BCErJa BCTPEYAOTCA B MHCTPYKIMAX 1f.

Ycnosue B cTpoke 17 — guess < number — 3TO BoIlpoc: «MeHbllle i 3Haye-
HIIe TIEPEMEHHOI quess, 4eM 3HadeHle TepeMeHHoIt number?». Ecnu fja, To ycnosue
oIpefieNAeTCsA UCTUHHOE. Ec/i HeT — TO J10XKHOE.

[Tpepmonoxxum, nepeMeHHas quess COLEPKUT Lienoe Yucno 10, a mepeMeHHas
number — 16. Tak kak 10 MeHbIIle, 4eM 16, 9TO ycloB1e OyAeT OnpefeneHo, KaK Jc-
TUHHOe. BerancieHne OyneT Mpou3BOAUTHCA CIEAYOIIMM 00pa3oM:

guess < number
10 < 16

True

JKCnepuMeHTbI € JIOrMYecKnMm onepaTtopamm, onepatopamm
CpaBHEHUA 1 YCIOBUAMN

BBCJII/ITC cnenymouine BhIpa’KeHNA B I/IHTCpaKTI/IBHOﬁ O6OHO‘{K€, YTOOBI yBI-
[ETDH TOTUMYIECKNE PE3Y/IbTAThI X BbIYMCIIEHNA:

>>>0< 6
True
>>> 6<0

False

Ycnosne 0 < 6 BosBpawjaer 1orndeckoe sHadenue True, Tak Kak 4muc/o 0 MeHb-
1Ie, YeM 4MCTIO0 6. A Tak Kak 6 6osblie 0, To yomoBue 6 < ( BO3BpallaeT 3HauYCHUe
False.

O6patuTe BHMMaHMe, 4TO BbIpakeHre 10 < 10 BosBpamaeT 3HaueHue False,
IIOTOMY YTO Y1C/I0 10 He MeHbIIe yncna 10.

>>> 10 < 10

False

3navueHns oguHakoBbie. Ecin abcTpaktHbie AHHa 1 Bopuc — ofgHOro pocra,
TO HeJIb351 CKa3arh, YTO OJJVH 13 HMX BbIIIIe VN HIDKe Apyroro. O6a aTu 3asBieHus
Ob1/11 OBl TO)KHBIMIL.

BBenure crenymonye BoIpaXXeHsI B MHTEPAKTUBHOI 000/I0UKe:
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>>> 10 == 10
True
>>> 10 =11
False
>>> 11 == 10
False
>>> 10 1= 10

False

B arom npumepe 10 paBHO 10, moatomy BelpaxkeHne 10==10 ncrtunno. Ho 10
He paBHAeTca 11, mosTomy BbipakeHue 10==11 moxxno. VI nakonen, 10 pasno 10,
1103TOMY BhIpakeHue 10!=10 105xHoO.

ITpyu momoIy orepaTopoB CpaBHEHN:A BbI TAKXKE MOYKETE CPABHUBATh CTPOKO-
BbI€ 3HAYEHNS.

>>> 'lipuser' == 'lpueer'
True
>>> 'lipomait' != 'Mpuser’
True
>>> 'lpuser' == 'MPUBET'
False
'llpueeT' — TO K€ caMoe, 4TO U 'llpuBer', MOSTOMY BbipakeHue 'lpuper' ==

'MpuseT' MCTUHHO. 'lpomait’ He paBHAETCA 'lpuseT', TO3TOMY BhlpaXkeHue 'llpomait’
I= 'lIpuser' — takxe uctuHHO. OOpaTNTe BHUMAHIE, YTO IOCTIE[HEE BhIPAKEHE
noxHo. Bcnomunm, Python pasnnyaer crpounble u mponucHble OykBbL. [ToaTomy
'llpreer' He paBHseTcsA 'NPYBET'.

IlemouncnenHble 3HAYE€HNsI M CTPOKOBBIE 3HAYEHMsI HUKOIA He OYAYT paBHbI
OPYT APYTY, IOCKO/IbKY OHU IIPMHAJIEXAT K pasHbIM TunaM. Hanpumep, BBennte
CJIeRYIOLIVIT KOJL B MHTEPAKTUBHOI 000/I0UKe:

>>> 42 == 'lpuser’
False
>>> 42 1= 42!
True
B II€EpBOM IIpUMeEpe 47 — Iemoe 4Ymucio, a 'HpMBeT' — CTpPOKa, 1'[03TOMy 3Ha4e-

HUA He OJVHAKOBEI U BBIPaKEHME JIOXKHO. Bo BTOpOM IpuMepe CTpOKOBOe 3HaUe-
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Hue '42' TaK JKe He ABJIAETCA LebIM YMCIOM, II03TOMY BBIPayKEHME «1IEI0€ IMCTIO
42 He paBHAETCA CTPOKOBOMY 3Ha4eHMIO '42'» UCTUHHO.

PasHuua mMeXAay onepartopamMmmn = N ==

Bynpre BHMMaTenbHBI, YTOOBI HE IEpeNyTaTh ONEPaTOp IPUCBAMBAHUI =
U OIlepaToOp CpaBHEHUS ==.

3HaK paBHO (=) UCHOIB3YETCs B MHCTPYKLMSX MIPUCBAMBAHNUA, YTOOBI COXpa-
HATH (IpUCBanBaTh) 3HAYEHIE IIEPEMEHHOIA, @ BOITHOI 3HAK PAaBHO (==) MCHO/b-
3yeTcs B BBIPAXXEHUAX CpPaBHEHV, YTOOBI ONpele/nTb, PABHBI JIM [iBa 3HAYEHMS.
VIX oueHb N€TKO CTy4aliHO IIepenyTarh.

Yro6b! 3aIIOMHUTD PasHMUILY, IOMHNUTE, YTO 0003HaYeHNe oneparopa «PaBHO»
(==), kak n omeparopa «He paBuo» (!=), COCTONUT 13 JBYX CHMBOJIOB.

UHcTpyKunnm if

Kop B cTpoke 17 — 3TO MHCTpYKIuA if.

17. if guess < number:

18. print ('TBoe umcio coymkoM ManeHbkoe.') # BoceMb mpoGesoB mepen yuMeHeM QyHKiym print

B0k Kofa, KOTOPBIII CIeAyeT 3a MHCTPYKIMel: 1T, 6y[eT BBIIIOMHEH, eC/I YCTI0-
Ble MHCTPYKIMY OyeT olpefieleHo Kak ICTHHHOe. Ecn ycmoBye OKaskeTcst 10K-
HBIM, KOfj B O710Ke 1f 6yzeT ImpomyieH.

Vicrionb3ys MHCTPYKIMIO 1f, BbI MOXKeTe 3aCTaBUTDb IIPOTPAMMY 3aITyCKaTb KOJ
TOJIBKO TOIJ}a, KOTZIa BaM 9TO HEOOXOAMMO.

B cTpoke 17 mpoBepsieTcs, MeHblIE I BBEEHHOE UTPOKOM YMCIIO, YeM Ce-
KPeTHOE YMCII0, KOTOpOe 3arafiai KomnboTep. Ecim fga, MHTEpIpeTaTop mepexo-
IUT BHYTpPb O/10Ka if K cTpoke 18, 1 UTPOK HONTy4aeT COOOIeHNe, YTO ero YyCIo
MeHbIIEe 3arajlaHHOro.

B crpoxe 20 mpoBepsieTcsi, 4TO 60/blIIe: BBEICHHOE UTPOKOM W/IM 3arajlaHHOe

YUCiIo.
20. if guess > number:
21. print ('TBoe umcio commxoM Gossumoe. ')

Ecmu 3T0 yCrmoBye MCTUHHO, BBI30B GYHKLIMY print () coOOILIaeT UTPOKY, YTO
€ro 4ICIo O07IblIe 3aTaJAHHOTO KOMIIBIOTEPOM.
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Bbixop 13 yukna Ao ero saBepLieHVA NPV NOMoLn
MHCTPYKU U break

Mucrpykuus if B cTpoke 23 MpoBepsieT, paBHO JIN YMC/I0, BBEJEHHOE UTPOKOM,
4JCITy, KOTOpOe 3arafan KoMmmbioTep. Ecmu Jja, mporpaMmMa sanyckaeT MHCTPYK-
LMIo break B cTpoke 24.

23. if guess == number:

24, break

VHCTpyKIys break He3aMe[IUTENbHO IIEPEHOCHUT BBIIOMHEHMe 13 O/1oKa for
B IIEPBYIO CTPOKY I10C/Ie OKOHYAHMs 3TOr0 O/10Ka. VIHCTpyK1mio break ciiefyeT Bbl-
3BIBATh TOJIBKO M3 IIMK/IOB, TAKMX KaK 610K for.

MpoBepka, nobegun nu Nrpok

brok for 3akaHYMBaeTCs HA CICAYIOLIell CTPOKOIL Koja 6e3 OTCTYIOB, KOTOPOIX
ABJIAETCA CTPOKa 26.

26. 1if guess == number:

BoimonHenne 670Kka for mpekpalaeTcss B [BYX Clydasx: mnbo Korpga ObIIo
HPOJIIeHO 6 IMK/IOB (M UTPOK MCYepIIal CBOY IOIBITKM yraJaTh YUCIO), MO0 KOr-
71a BBITTOTHAETCA MHCTPYKIMA break B cTpoke 24 (T.e. UTPOK mobemu).

B cTpoke 26 nmpoBepsieTcs, yrajaa 1 Urpok 9ucno. Ecimm ga, mpoucxogur BbI-
ojTHeHue Kofa 6moka if B cTpoke 27.

27. quessesTaken = str(quessesTaken + 1)

28. print ('Otmuso, ' + myName + '! Tu cmpaBuics 3a ' + guessesTaken + ' momerxm!')

Crpoknu 27 1 28 BBIIIOTHAIOTCA TOJIBKO B TOM C/Iy4ae, eC/IN YC/IOBME B MHCTPYK-
1y 1f B cTpoke 26 NCTMHHO (TO €CTb eC/IM UTPOK yrafas 9nCyIo).

B crpoke 27 BbIsbIBaeTcsa (PyHKIMA str(), KOTOpas BO3BpAlljaeT CTPOKOBOE
3HavyeHMe guessesTaken + 1 (Tak Kak [uamasoH QyHKUUM usMeHseTcs oT 0 f1o 5,
aHeor 1 1o 6). Ko B cTpoke 28 KOHKaTeHUPYeT CTPOKM, YTOOBI COOOLINTD UTPOKY
0 €r0 BBINTPBIIIE I O TOM, C KaKOJ ITONIBITKM €My 3TO yHanoch. TombKo CTpOKOBbIe
3HAYEHMA MOTYT KOHKaT€HMPOBAaTbCA C APYITMMHU CTpoKamMu. BoT mouemy Ham He-
06x071MMO B CTpoKe 27 mpeobpasoBaTh 3HaYeHMe guessesTaken + 1 B CTPOKOBYIO
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dopmy. B IpoTHBHOM CiTydae Ipy MOMbITKE 0OBEAMHNUTD CTPOKY U IIeI0€ YMCTIO
Python BeigacT ommoky.

MpoBepkKa, npourpan nu Urpok

Korza urpox mcnonb3oBan Bce CBOM MOMBITKM YTafiaTh YMUCIIO, UHTEPIIPETATOP
HEepPeXOiNT K C/IEAYIONIeil CTPOKe KOfia.

30. if guess != number:

B crpoxke 30 ucnonbsyercs oneparop cpaBHeHus «He paBHO», !=, 4T06bI ITpO-
BEPUTD YC/IOBME «IIOCTIENHAA TIOIBITKA UTPOKA YraZiaTh He PaBHAETCA YMUCIY, 3ara-
TAHHOMY KOMITBPIOTEPOM». EC/IM 3TO yC/1OBME MCTMHHO, MHTEPIIPETATOP IEPEXOAUT
K 6710Ky 1f B cTpoke 31.

Crpoku 31 u 32 BHyTpu 6710Ka if BBITOMHSIOTCS TOMBKO B TOM CITydae, eCin
ycnoBue B cTpoke 30 MCTUHHO.

31. number = str(number)

32. print ('Vee. f sarazama umcio ' + number + '.')

B arom 67110ke mporpamMma coo0IaeT UrpoKy 3arafjlaHHoe 4ucio. [l aToro
HeoOXOIVMO KOHKAaTeHUPOBATh CTPOKY, HO IepeMeHHas number COTEPIXNT LeNo-
YIC/IeHHOe 3HaueHMe. B cTrpoke 31 Mbl mepesanuchbiBaeM 3HaueHUe IepeMeHHON
number B BUAIE CTPOKY, YTOOBI MOXKHO OBITIO KOHKATeHMPOBATh CTPOKY U IONYYUTD
pesynbrar — 'Veb. [ 3aragana umcio ' + number + '.' B cTpoKe 32.

B aT0i1 TOuKe OCTUTaeTCA KOHeL] KOfa, ¥ BbIIOJTHEHME ITPOrPaMMbl 3aBeplla-
etcs. Ilospgpassio! Bbl TombKO YTO Hanmmcamu CBOK NepByo Urpy!

Bbl MOXXeTe M3MEHATD CTIOXKHOCTD UTPBI, HACTPanBas MaKCUMa/lIbHOE KOJYe-
CTBO MOIBITOK Yyrajarh 4ncio. UToObI MpefoCTaBUTh UIPOKY BCETO 4YeThIpe Io-
IBITKM, U3MEHUTE KOJ, B CTPOKe 12 CIenyoumM o6pasoMm:

12. for guessesTaken in range(4):

[TepenaB ¢pyHKIVM range () apryMeHT 4, BB OIIpefiefisieTe, YTO KOJ| BHYTPY LIVK-
7a 6yfeT BBLIOMHATHCA YeThIpe pasa BMECTO IEeCTU. ITO CYIIeCTBEHHO YCIOXKHACT
urpy. Yro6bl yIpoCcTUTD UIPY, BBEAUTE OOJIbIIIEE Le0e YUC/IO B BBI30B (PyHKIMM
range (). 9TO IpKUBETET K TOMY, YTO LMK/ OyAeT BHIOMHATBC 00/bUlee KOMde-
CTBO pas, ¥ Y UTpoKa OyzeT 60/buse IOMBITOK yrafilaTh YNCTIO.
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3aKkndeHune

IIporpaMMupoBaHne — HamMCaHMe KOfIa IMPOrpaMM — 3TO CO3flaHKe IIpO-
rpaMM, KOTOpbIe OYAYT BBIIOMHATHCS KOMIIBIOTEPOM.

Korpa BbI BujnTe, 4TO KTO-TO paboTaeT ¢ MpOrpaMmoli (Hampumep, Urpaet
B Ballly UTPy «YTajail 41C/Io»), BCe YTO BbI BUJUTE, — ITO TEKCT HA SKpaHe KOM-
nplotepa. I[IporpamMma perraeT, KaKoil TeKCT BBIBOAUTD Ha 9KpaH (IpOrpaMMHBIN
6b1600), OCHOBBIBAsICh Ha YKa3aHHbBIX BAMU MHCTPYKLMAX U HA TOM, YTO UTPOK BBO-
IUT C KJIABUATYPbI (IIpOrpaMMHBILiT 86600). [IporpaMma — 910 Beero nmiub Habop
MHCTPYKLNIL, KOTOPbIE PEarupyloT Ha BBOJ, IIO/Ib30OBATEIA.

B Python cymecTByeT HeCKOIBKO BUJJOB MHCTPYKLINIL:

o BpIpa)keHMA — 3HadeHN:dA, CBA3aHHble ollepaTopaMy. Bce BbIpakeHuA

BBIUYMC/IAIOTCA B OfHO 3HayeHMe. Hanmpumep, B pesynbraTe BHIYMCIEHUA
2 + 2 momy4vaercd 4, a pesynbTaToM BhIpaykeHus 'lpyeer' + ', '+ 'mup!’
6y,ueT cTpoka 'llpusetr, myp!'. Korga BelpaskeHus C/IefyI0T 33 K/IOUEBbIMU
cnoBamu if u for, MX ellje Ha3BIBAIOT YC/IOBUAMU.

e VIHCcTpyKuMu npucBaMBaHMA COXPAHAIOT 3HAUYEHUS B IIEPEMEHHBIX M/A
VX JJaJbHeIIero UCIo/lb30BaHNs B IIporpaMMe.

o VHcrpykuum if, for m break ynpaBiA0T IOTOKOM U NO3BOJIAIOT IPOILY-
CKaTh MHCTPYKLIMM, 3aljMK/IVMBaTh BBINOTHEHNME MHCTPYKUMI WINM IIpe-
KpallaTh BBIIOJIHEHNE IMKIOB. BbI30B (YHKIUIT ITO3BOMAET M3MEHUTD
XOJl BBIIIOJIHEHVS, OCYLIECTBUB Iepexof K HabOopy MHCTPYKUMIT BHYTpK
byHKuMN.

o  @ynkuum print() m input() oToOpaXKalT TEKCT Ha 3KpaHe U IMONTYYaioT
TEKCT, HaOpaHHBI C KIAaBUATYpPbL. VIHCTPYKIMM, KOTOPBIE MMEIOT L0
C IPOrPaMMHBIM BBOJIOM /1 BBIBOJIOM, Ha3bIBAIOTCS UHCIPYKUUIMU 86004/
6v16004.

BoT 1 Bce — TOMBKO 3TM YeThbIpe MyHKTA. KOHeYHO e, ellje MPeACTOUT U3-
YIUTb MHOXKECTBO JieTajieil 00 3TUX YeThIpex TUIaX MHCTPYKLuil. B cremyrommumx
I7IaBax Bbl y3HaeTe OOJIblile TUIIOB JaHHBIX 1 OIIEPATOPOB, U3y4nuTe OONIbIIe MH-
CTPYKLUII YIIpaB/IeHNs IOTOKOM ¥ MHOTO Apyrux ¢yukunmit Python. Cymectyror
TaK)Ke pasHble CT0COOBI BBO/A/BBIBOJIA IOMIMO TEKCTOBOT'O, TaKye KaK BBOJ C IIO-
MOIIbIO MBIV ¥ 3BYKOBOJL/TpayuecKuii BbIBOJ.



MPOrPAMMA-WLYTHUK

7 ) ITporpamma 13 3TOJ I/IaBbl pacCKa3blBaeT
I10/Ib30BATEI0 HECKO/IBKO aHEK/TOTOB M JI€-

= MOHCTpUpYeT 6o7ee MPOBIUHYThIE CIIOCO-
C\ Obl MCHONMb30BaHMA QYHKOVM print().

B 60/pIIMHCTBE UTP U3 9TOV KHUTH IJIsI BBO-

lla U BBIBOJla IIPMMEHAETCS OOBIYHBIN TEKCT.

BBop mponsBoanT monp3oBaresnp myTeM Habopa Ha KIaBMaTy-
pe, @ BBIBOJL — 3TO TEKCT, KOTOPBII 0TOOpakaeTcs Ha SKpaHe.

B 3TOI NMABE PACCMATPUBAIOTCA CJIEAYIOLUE TEMbI:

+  DKpaHupyemble CUMBOSbI

+ lcnonb3oBaHue ofMHapPHbIX 1 ABOMHbIX KaBblYeK B CTPOKAaX

» lMcnonb3oBaHue KnouyeBoro cfioBa end B QYHKUMM print () AnA nponycka
CMMBOJ1a HOBOW CTPOKM

Bbl y>xe 3HaeTe, Kak 0TOOpa>kaThb OOBIYHBIN TEKCTOBBII BBIBOJ, C IIOMOIIBIO
dynknym print (). Termepb maBaiite 6mke paccMoTpuM, Kak B Python pa6ortaror
CTpoKU U QyHKUMA print ().

Mpumep 3anycka nporpammbi «LLyTKN»

Bot uTo BIUANUT IIO0/Ib30BATE/b, KOITA BBIIIOTIHAETCA IIpOrpaMma «HIYTKI/I»I

UTO NONYUMTCA, eCM CKPEeCTUTh CHETOBMKA C BaMIVpOM?

O6mopoxeHye !

UTO [@HTVCTH Has3HBAWT '4epHOM IHEIPOM'?
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Kapuec!

TyK-TyX.
Kro ram?
HeBexmyBas KOpOBa.

HeBexynmBasg kopoBa?-Myyy!

UcxoaHbin Koa nporpammbl «LLyTKu»

B pemakTope daitnos co3maiiTe HOBBIT (aiis, BbI-
6pas xomanay Menio File = New File (®aitn = Ho-

YBEJUTECH,
YTO UCINOJIb3YETE
PYTHON 3,

A HE PYTHON 2!

BBl ain). B oTkpbIBLIEMCcS OKHe BBEJUTE IIpUBeE-
IEeHHBII HIDKe MCXOTHBIN KO ¥ COXpaHuTe (aiia mox
uMeHeM jokes.py. 3aTeM HaxkMuTe Knasuury F5 u samy-
cTuTe porpaMmy. Ec/iu 1ipy BbIIO/THEHNY IIPOTPaMMbl
BO3HUKAIOT OIIMOKI, CPABHUTE KOJ, KOTOPBIN BBl Ha-
6painu, ¢ OpUTMHATIBHBIM KOJIOM C IOMOII[bI0 OHJIAlH-
MHCTPYMeHTa Ha caiite inventwithpython.com/diff/.

jokes.py

. print ('Uto monyumTCs, €Ciu CKPEeCTUTh CHETOBMKA C BaMmupoM?')
. input()

. print ('OBmopoxenye!")

. print()

. print('Uro maHTMCTH HazkBaoT \'uepHoi mepoi\'?")

. input()

. print('Kapuec!')

. print()

R T T e O N

. print ('Tyx-Tyk.')

10. input()

11. print("Kro Tam?")

12. input()

13. print ('HeexnmBas KopoBa.')

14. input()

15. print('Hesexmueas xoposa?', end='")

16. print('-Myyy!")

Kak pa6oTtaer Kop,

,HTI}I Hadajia B3I/IAHEM Ha II€pBbI€ YE€TbIPpE€ CTPOKM KOJa.
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. print('Uro monyumrTCs, eCiM CKPECTUTb CHETOBMKA C BaMmupom?')
. input()

. print ('O6Mopoxenne! ")

O

. print()

B crpokax 1 u 3 BbI30B GyHKUMY print () MCHOMB3YeTCA LA TOTO, YTOOBI 3a-
JaTh BOIIPOC U JJaTh Ha HEro OTBET B IIpeJieax NepBoii Iy TKM. Bol Begpb He XOTH-
Te, YTOOBI II0/Ib30BATE/Ib CPa3y >Ke IMPOoUeNl OTBET Ha IIYT/IMBBI BOIIPOC, IIOITOMY
TpebyeTcs BbI30B GYHKLMY input () HOCIe mepBoro Bbi3oBa print (). [Tonbp3oBarens
IIPOYMTAET IIYTKY, HaXKMeT KnaBuury Enter, a saTeM mpoynTaeT OKOHYaHNeE.

ITonp3soBaTenb MOXKET BBECTU HEKYIO CTPOKY M HaXKaTh Knapumy Enter, Ho sTa
BO3BpalljaeMas CTPOKa He COXPaHUTCA HM B OJHON nepeMeHHo. [Iporpamma ee
MOMPOCTY IPOUTHOPUPYET U IEPENTIET K CAEAYIOLIEN CTPOKE KOfa.

ITocnenuuit BbI30B (PYHKIMM Drint() He COREPKUT CTPOKOBOTO apryMEHTa.
Tax mporpamme nepefaeTcs MHCTPYKLMA BBIBECTH ITYCTYIO CTPOKY. IlycThie cTpo-
K TIOJIe3HBI /IS TOTO, YTOOBI M30eXKaTh HarPOMOXK/IeHMA TEKCTa.

3KpaH|/|pyeMb|e CMMBOIJbI

Crpoku ¢ 5 1mo 8 BBIBOJAT Ha 3KpaH TeKCT (BOIPOC M OTBET) CiIeAyIollel
Iy TKIL.

. print('Uro maHTMCTH HasmBanT \'uepHou mepoi\'?')
. input()

. print('Kaprec!')

c© —a o »

. print()

O6patuTe BHMMaHME, YTO CUMBON \ — 9TO 0OpaTHBI cem (mmy obpaTHas
Kocas 4epTa), a / — MpsAMONI C/Ielll (M1 IPOCTO Kocast yepra). B crpoke 5 iBa pasa
yKasaH 0OpaTHBIT cyel (Kocas depra) IPsAMO IIepef OfMHOYHOI KaBBIYKOIL: \'.
ITOT 06paTHBII CTIEl 03HAYAET, YTO CMBOJ, YKa3aHHBIII CTIelOM, 9KPAHUPYEMBIIl .
Ixpanupyemvie CUME0/bl, TTIO3BOJLIIOT BBIBONYUTD CIICI[MaIbHbIE CMBOJIBL, KOTOPBIE
TPYAHO WM HEBO3MOXKHO OOBIHBIM 006pa3oM BCTABUTDb B MCXOXHBI Kof. K mpu-
Mepy, K TAKMM CHMBOJIaM OTHOCHUTCSI OGVHOYHAS KaBbIUKa B CTPOKOBOM 3HAYEHNI,
KOTOpO€ caMo 10 cebe HauMHAETCsI Y 3aKaH4MBAETCS OVIHAPHBIMYU KaBbIYKaMI.

B atom cryuae, ecru MBI He YKaXKeM CMMBOJIBI OO6PATHOTO CJIella, OfHAPHBIE
KaBBIUKM B TeKcTe \'uepHoil Iupoit\' OYAYT paciieHeHbI KaK KOHel| CTPOKM, ¥ MBI
HOMy4YuM OIMOKY cuHTaKcuca. Ho 9Tum KaBBIYKM JO/DKHBI OBITH YacThIO CTPO-
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k. Eciy Mx 3a9KpaHMpOBaTh, OHM OYAYT BBIBEEHBI B COCTaBE CTPOKOBOTO 3Ha-
YeHUs.

Yro >Xe [enaTh, eC/Iu BBl 3aXOTUTE OTOOPA3UTb OOPATHBIN CTel?

3aBepuunte paboTy Ballel IPOrpaMMBI jokes.py Vi B MHTEPaKTUBHON 0060I0UKe
BBEIMTE CTIENYIOLIYI0 MHCTPYKIMIO print ():

>>> print('¢oro B namxe d:\photo\tennis.')

doro B mamke d:\photo ennis.

3mech He 0TOOpasmICs BTOPOI 0OpaTHBII Crelll, MOTOMY 4YTO OyKBa t mocie
Hero OblIa onpefesieHa Kak 9KpaHMPOBAaHHbI cMMBO/L. CUMBOIBI \t PACIIO3HAIOT-
s Kak cuMBOJ Tabysiumy (Haxartye krauum Tab Ha kaBuatype).

Crenymomias CTpOKa KOAa MIPaBUIbHO OTOOPASHUT TEKCT:

>>> print('doro B namxe d:\photo\\tennis.')

doro B namke d:\photo\tennis.

B aToMm ciydae HOCIe0BaTENbHOCTD \\ OIpefe/sIeTCsl Kak CUMBOJI 0OpPaTHOTO
crlelia 1 coderaHue \t IepecTaeT BHIBOAUTHCA KaK CMMBOJI TaOy/IALIMN.

B tabnuie 4.1 mpencTaBeH CIMCOK HEKOTOPBIX 9KPaHMPOBAHHBIX CMBOJIOB
B Python, Bxo4ast \n, KoTopbIit 0603HaYaeT CUMBOJ IIEPEXOa Ha HOBYIO CTPOKY,
paHee UCTIOTb30BAHHBI HAMIL.

Ta6bnuua 4.1. SKpaHUPOBAHHbIE CUMBOSbI

IxpanupoBaHHbIii cumBon | Ha skpan BeiBOgMTCA
\\ O6parnsiit crem (\)
\! OpuHapHast KaBbruka (')
\" I Bortxble KaBbraku (")
\n Hosas crpoka
\t Tabysiyst

B Python cy1jecTByeT ellie HECKOIbKO 9KPaHVMPOBAHHbIX CYMBOJIOB, HO YKa3aH-
Hble BbIIlle BbI Oy/ieTe Jallje BCETO JCIOIb30BaTh BO BpeMs paspabOTKM CBOUX UTP.

OaunHapHblie N ABOVHbIE KaBbIYKN

IToka MBI ellje HAXOAVMCSI B MHTEPAKTUBHOI 0007I0UKe, [aBaiiTe IMogpoOHee
paccmoTpuM KaBeruky. Ctpoku B Python He Bcerza oOpaMisiioTcsi OFMHAPHBIMM
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KaBbIYKaMI. Bbl MoO)XeTe MCIO/Mb30BaTh U NMBOVHBbIE KaBBIUKMU. Cnenyloume aBE
CTPOKM BbIBOJATCA OAVHAKOBO:

>>> print ('lpuser, mup!')
Tpueet, Mmup!
>>> print("llpuser, mup!")

Tlpueer, Myp!

Ho BbI He MOXKeTe MICIIOZIb30BATh ¥ Te U APYTIiie KaBbIUKI OFHOBPEMEHHO, MHA-
Je Mmoy4nTe coobiieHne 06 ommnoke (JOCTUTHYT KOHEL] CTPOKM BO BpeMsl MCIION-
HEeHMsI CTPOKM C OfHOI KaBBIYKOIT) .

>>> print('lpuser, mup!")

SyntaxError: EOL while scanning single-quoted string

S mpepnounTalo 1CNONb30BaTh OfMHAPHBIE KaBBIYKY, IOTOMY YTO HET He0O-
XOoAMMOCTH yaepxuBaTh kiaasuiny Shift Bo Bpemst ux BBofa. VIx mpouie Habparh
C KJIaBMATYpBL, a 111 Python HeT HUKaKOJ Pa3HUIIBL

Taxoxe obparuTe BHMMaHNe, YTO I10 AHAJIOTUYU C CUMBOJIaMu \' B CTPOKe, 00-
PaM/IeHHOII OfTHAPHBIMY KaBbIUKaMI, CJIe[yeT UCII0/Ib30BaTh CUMBOJIBL \" B CTPO-
Ke, 00paM/IeHHOIT JBOVIHBIMY KaBbIYKAMIL.

BsrnAanuTe Ha mpuMep:

>>> print ('Sl nompocun y Aprypa \'Mepc\' Ha Hememo. OH cxasan, "Komeuno!"')

print ('4 nompocun y Aprypa \'Mepc\' Ha Hememo. O cxasan, "Komeuxo!"')

Bbl ucnonbsyeTe ofyHapHble KaBbIYKY B Hayajie ¥ B KOHIE CTPOKH, IIO3TOMY
Heo6X0f1IMO H06aBUTh OOpPATHBII C/IENI Iepell OAVHAPHBIMU KaBbIYKaMM, OKpY-
JKaromyMu cnoso «Mepc». Ho mpu ucnonb3oBaHuy KaBblueK B cnose «KoHeuHO!»
oOpaTHBIIT crem He HYy)XeH. MHTeprperarop Python focrarouno coobpasurenes,
4TOOBI IOHATH, YTO CTPOKA, KOTOPasA HAYMHAETCSA C OJHOTO THUIIA KaBbIYeK, He MO-
JKeT 3aKaHYMBaTbCs JPYTUM TUIIOM.

Tenepp B3ITIAHNTE Ha APYTOI IPUMeED:

>>> print("OHa cxasana, \"He Mory moeeputh, uTO TH OFomKkun uM 'Mepc'.\"")

print ("OHa ckasama, \"He Mory moBepurh, uTO TE omoimkan mM 'Mepc'.\"")
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MBI 3aK/ITIOYUIN CTPOKY B ABOIHbBIE KaBBIYKM, IO3TOMY MOTPeOOBAIOChH [0-
6aBMTh OOpPATHBII C/IelI KO BCeM ABONHBIM KaBBIYKaM BHYTpM cTpoku. Ham Her
HeoOXOIMMOCT SKpaHMPOBATh O HAPHbIE KaBBIYKM BOKPYT C/I0Ba «Mepc».

Vtak, B CTpOKax, 0OpaM/IeHHBIX OfMHAPHBIMM KaBBIYKaMM, BaM He HYXXHO
9KPaHMPOBATh IBOJHbIE KAaBBIYKM, HO BbI JIO/DKHBI S5KPAaHMPOBATh OfiMTHAPHBIE.
AHajOrMYHO B CTPOKaX, OOpaM/IEHHBIX HBOMHBIMM KaBbIYKaMM, BaM He HYXKHO
9KPaHMPOBAaTh OJJMHAPHbIE U HY>KHO 9KPaHMPOBATD /IBOMHBIE.

MapameTp end pyHKUMM print ()

Tenepp BepHeMcs K daitny jokes.py u B3ITIsIHeM Ha CTPOKM 9-16.

9. print('Tyx-Tyx.')

10. input()

11. print("Kro Tam?")

12. input()

13. print ('HeexnmBas KopoBa.')

14. input()

15. print ('Hesexmmeas xopoa?', end='")

16. print('-Myyy!")

O6parumy 11 Bbl BHUMAaHMe Ha BTOPOI apryMeHT GYHKUuUM print() B cTpo-
ke 152 O6b14HO0 GyHKIMA print () [oOaB/IAET CUMBOJ HOBOII CTPOKM B KOHIIE CTPOKI,
KoTOpy!o nevaTaet. IToaToMy GyHKIus print () 6e3 apryMeHTOB IIPOCTO BBIBOJUT
nycTywo cTpoKy. Ho y print () ecTs ele ofyH Heo6s3aTe/IbHbII apaMeTp — end.

ITomHuTE, 9YTO APryMEHT — 3TO 3HAY€HME, KOTOPOEe IIepPefaeTCs B BBI3OBE
¢yuxumn. [Tycras cTpoka, KOTopas nepefaeTcst PyHKIUM print (), Ha3bIBaeTCs HO-
SUUUOHHBIM apeymeHmom. A end='' — MMeHOBAHHBIM apryMeHTOM. YToObI Iepe-
laTh MMEHOBAHHBII apryMeHT (DYHKLUM, BBl JO/DKHBI BBECTU Iiepef; 3Ha4eHUeM
apryMeHTa ero UM — Kak, HallpuMep, end=.

Korpa MbI 3a1mycTim 3Ty 9acThb KOJia, TO IIOTY4YMM Pe3yIbTaT:

Tyxk-TyK.
Kro ram?
HepexsyBas KOpoBa.

HeBexsmBas Kopoza?-Myyy!

Tax kak MBI IIepefjany MyCTYI0 CTPOKY MapameTpy end, pyHKumA print () oro-
6pasuT MpoOIyCcK BMECTO Iepexo/ia Ha HOBYI CTPOKY. BoT modyemy tekct '-Myyy!"
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0TOOpaXKaeTCsl B TON K€ CTPOKE, a He HOBOIT. CHMBOJI HOBOJ CTPOKM MOCIIE CTPOKU
'HepexuBasg xopoBa?' He BBIBOJUITCA.

3aKkniouyeHue

B ar0i1 r1aBe MBI paccCMOTpeNy pasandIHble CIOCOObI MCIONb30BaHMsl QYHK-
uuu print (). 9KpaHMPOBAaHHbIE CYMBOJIbI MICIIONIb3YIOTCA [I/IS1 BBIBOZIA CIIeIIiallb-
HBIX CMMBOJIOB. EC/M B CTpOKe BaM HY>KHO MCIIO/Ib30BaTh CIElMa/IbHbIE CUMBOJIbI,
yKaXuTe 00paTHbIii cye \ BMecTe ¢ OYKBOII criennanbHOro cuMBoia. Hanpumep,
\n — cMMBOJI HOBOJT cTpoKM. EC/n ke B CTpOKe HY>KHO BBIBECTY OOPATHBII CIell,
UCIIONb3YIiTe COUeTaHUE CUMBOJIOB \\.

@yHkuys print () aBroMaTnyecku 00aBisAeT CMBOJI HOBOJ CTPOKY B KOHEI]
Kagoit cTpokn. Yaie Bcero aTo nosnesHo. Ho nHorga nepexon Ha HOBYIO CTPOKY
He Tpe6yeTc;1. Il 3TOrO BBI MOKeTe J06aBUTH B (byHKuMIo print () MMEHOBaHHBII
aprymeHT end. Hanpumep, 4ToObI BbIBECTH Ha 9KpaH C/IOBO crau 6e3 rmepexoya Ha
HOBYIO CTPOKY, C/IeffyeT MCII0/b30BaTh Kof print ('cnan', end='").



UrPA «LJAPCTBO IPAKOHOB»

p ) B sroi1 rmaBe BbI cO3fjauTe UTPY, KOTOPasd
HasbiBaeTcA «llapcTBO mpakoHOB». B Hen

= UTPOK BbI6uI/Ipa€T MEX/Y [AByMsd Ilelepa-
C\ MM, B OJHOJ 13 KOTOPBIX €r0 KJIeT COKpPO-

BHIIIE, & B IPYTOl — rubenb.

Kak urpatb B «LlapcTBO ApaKoOHOB»

CoracHO YCTOBUAM, UTPOK HAXOAUTCA B 3eMJISX, 3aCeleHHBIX ApPaKOHAMIL.
Bce apakoHBI )XMBYT B Helepax ¢ Ky4aMy COKPOBMIL, KOTOpPbIe OHM HacOOMpau.
HexoTopble ApakoHBI APYXKeM00HBI 1 JeIATCSA CBOMMY COKpoBuamu. [Ipyrue —
37IbI U CBEJAIOT TII000T0, KTO IOIaaeT B VX Ielepy.

Vrpox mpubmmxaeTcs K JBYM IelllepaM: OfiHa — C APY>KeMI0OHBIM JPaKOHOM,
a BTOpas — co 3/1bIM. VIrpok Ho/mKeH cienarhb BLIOOP, He 3Hasd, KaKoii U3 IPpaKoHOB
€My BCTPETUTCA.

B 3TO MMABE PACCMATPUBAIOTCA CNEAYIOWME TEMbI:

»  bnok-cxembl

« Co3paHue cobCTBEHHbIX QYHKLMIA C MOMOLLbIO K/TIOUYEBOrO CfloBa def
+  MHOroCcTpOUHbIN TeKCT

+ WHcTpyKumm while

+ Jlornuyeckune onepartopsbl and, or 1 not

«  Tabnuubl UICTUHHOCTA

+ KnwoueBoe cnoBo return

- [nobanbHasA u nokasnbHaa 061acTy BUAUMOCTM NEePEMEHHbIX

+ [lapameTpbl n aprymeHTbI

+ OyHKUMA sleep ()
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Mpumep 3anycka urpbl «LlapcTBo ApakOHOB»

BoT Kak BBIIJIAANT 9Ta UTPa IIPU 3amycke. TeKCT, KOTOPBIN BBOAUT UTPOK, BbI-
IeJIeH MOy KMPHBIM IIPUPTOM.

Bil HAXOIWTECh B 3eMJIAX, 3aCENIeHHHX OPaKOHaMI.

Tllepen coBoit BE BUIMTE [BE MELEpH.

B OmHOV M3 HMX — IOPYXeNoOHEM OPakoH,

KOTOPEN! TOTOB MOIENMATLCA C BaMy CBOMMYM COKPOBMIAMI.

BO BTOPOJ — "XamHelf M TOJOIHEM IPEKOH, KOTOPEN MATOM BacC CHeCT.
B kaxyo nemepy Bi BoMmeTe? (HaxuuTe Kiamumy 1wy 2)

1

Bul mpubmmkaeTeCh K Mellepe. ..

Ee TeMHOTa 3aCTaBifeT BaC JPOXaTb OT CTPaxa...

BoJbWON IPaKOH BHIpPHIVBAET Nepel Bamyu! OH pacKprHBaeT CBOK MacTh U...
.. .MOMEHTaJbHO BaC ChefaeT!

lloneiTaeTe ymauy eme pa3? (0a uaM HeT)

HeT

Bnok-cxema urpbl «LlapcTBo ApakoHOB»

Yariie Bcero CTOMT 3aIMCaTh BCE, YTO JJOKHA BBIITOTHATD Ballla UTPa UM IPO-
rpaMma, 1o Hauasa paboTbl HaJl KOZOM. DTOT 9TAIl Ha3bIBACTCA HPOEKMUPOBAHUEM
npozpammel.

B sToM BaM ITOMO>KeT co3fjaHue O/I0K-CXeMbl. bIok-cxeMa — 39TO fuarpaMmma,
IIOKa3bIBaIoIasl BCe BO3MOXKHbIE IeliCTBIUA, KOTOpPble MOTYT IIPOMCXOAUTD B UTPE,
U VX CBs3U MeXAy coboii. Ha puc. 5.1 nokasaHa 6mok-cxema it urpsl «LlapcTso
APaKOHOB».

Yro6bl y3HATD, YTO IPOM30IIET BO BpeMs UIpPbI, IOMECTHUTE CBOJ Iajel] Ha
none «CrapT».

Janee cnemyiite IO CTpeIKaM OT 9TOro 67I0Ka K ApyruM. Bam majen urpaer
pONb MHTEpIIpeTaTopa IpOrpaMMbl. Bpilo/HeHNe IporpaMMbl 3aKaHYMBAETCH,
KOT/ja Balll ITajlel] JOCTUrHeT 6710Ka «KoHerp.

Korpa Be fobeperech o 6moka «IIpoBepka jpakoHa (fpy>KeMoOOHBIN WIN
TOJIOfIHBIIT)», [lajlee BBl MOXKETE IOMACTh KakK B 010K «VIrpok mobexmgaer», Tak
U B 6710K «VITpOK IIPOUTPHIBALT».

B 3T0i1 TOUKE BETB/IEHNA BBIIOTHEHNE IIPOIPAMMBI MOKET IIOMTU B Pa3HBIX
HaIlpaB/IeHuaX. B mo6oM cnydae oba IyTy B KOHEYHOM MTOTe MOMARyT B 610K
«CrnpammBaeM, X04eT JIM ChITPaTh CHOBa».
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Crapt

MokazaTb
BCTYynN/eHne

Mrpok Bbibnpaet
newepy

MpoBepka gpakoHa
(Apy»<ento6HbI
WA FONIOAHbIN)

/ N

Wrpok Nrpok
nobexpaaet npourpbiBaeT

N s

CnpalumBaem, xouet
JIN CbirpaTb CHOBA

KoHey,

Puc. 5.1. bnok-cxema urpbl «LlapcTBO ApakoHOB»

UcxoaHbin Kog nrpobl «<LlapcTBo ApakoHOB»

B pemakrope daitnoB co3maiiTe HOBBIT (aiis, BbI-
6pas xomanay Menio File = New File (®aitn = Ho-

YBEJUTECH,
YTO UCINOJIb3YETE
PYTHON 3,

A HE PYTHON 2!

BBl aiin). B oTKpbIBLIEMCcs OKHe BBEJUTE IIpUBeE-
IEeHHBII HIDKe MCXOTHBIN KO U COXpaHuTe (aiia mox
uMeHeM dragon.py. Haxxmure kmasuiy F5 1y samycka
nporpaMMbl. Eciy npu ee BBINIOJIHEHUY BO3HUKAIOT
oumbKm, CpaBHUTE KOJf, KOTOPBIN BbI HAOpan, ¢ Opu-
TMHANTbHBIM KOJIOM C IIOMOIIbIO OHIaiH-UHCTPYMEHTa
Ha carite inventwithpython.com/diff/.

dragon.py

1. import random

2. import time

3.

4, def displayIntro():
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11

Tepe
KOTO

KaIH]

. def

13.
14.
15.
16.
17.
18.

19.

def

20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34,

print ("''Bu HaxomuTech B 3eMIAX, 3aCEJIEHHHX JPaKOHaMI.

I coBoyt BH BMIOMTE IBE IelepH. B OOHOM M3 HUX — IPYXeJOHbN OPaKOH,
PENE TOTOB MOIENUTBCA C BaMyl CBOVMY COKPOBMIAMM. Bo BTOpOM —
BIf M TOJIONHEMA IPAaKOH, KOTOPBII MUTOM Bac cwect.''')
print()

chooseCave () :

cave = "'

while cave != 'l' and cave != '2':

print ('B kakyw memepy Bi BoOMmeTe? (HaxmuTe knmaBumy 1 wmm 2)')

cave = input()

return cave

checkCave (chosenCave) :

print ('Bu npubmexaerecs k nemepe...')

time.sleep(2)

print ('Ee TeMHOTa 3aCTaBIAET BaC OPOXaTb OT CTpaxa...')

time.sleep(2)

print ('Bosbwoit IpakoH BHNPHIVBAET Nepenl Bamu! OH pacKpeBaeT CBOO NMacTb M...')
print()

time.sleep(2)

friendlyCave = random.randint(l, 2)

if chosenCave == str(friendlyCave):
print('...me;mmrca C Bamu CBOMMM COKpOBumamu!')
else:

print('...mMoMeHTanBHO Bac chegmaer!')

35. playAgain = 'ma'

36.

whi

37.
38.
39.
40.
41.
42.

1

le playAgain == 'ma' or playAgain == 'n':
displayIntro()
caveNumber = chooseCave (

checkCave (caveNumber)

print ('MonuTaere ynauy eme pas? (ma wm Her)')

playAgain = input()

JaBaiiTe MpoaHaIN3MpyeM MICXOIHBIN KOJ,.

Urpa «LlapcTBo fpakoHOB»
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Mmnopt moaynein random 1 time

9Ta nporpaMMma UMIOPTUPYET ABa MO YJLA:

1. import random

2. import time

Mopynb random mpegocrapiseT GyHKUMIO randint (), KOTOPYI MBI MCIIOTIb30-
BaJIM B UTpe «Yrajaii uncno» B raase 3. Ko B cTpoke 2 MMIOPTUPYET MOA YD time,
copepxaluii GyHKUMY 11 paboThI CO BpeMEHEM.

®yHKuum B urpe «LlapcTBOo APaKOHOB»

@OyHKIMY TO3BOJSIOT 3AIYCKAaTh OffMH U TOT XKe KOJj HECKOJIbKO pa3 6e3 He-
00XOIMMOCTY TIOBTOPHOTO KOIIMPOBAHMS ¥ BCTABKM 3TOrO KOfa. Bl moMeljaere
KOZ BHYTpPb QYHKIMM, KOTOPYIO BBI3bIBaeTe NMPU HEOOXOAUMOCTH. VI, ITOCKONBKY
BBI ITMIIIETE 3TOT PparMeHT KOfia TO/IBbKO OfjMH, TO B C/Ty4ae OIMOKY PyHKIMM BaM
HY>XHO OyJieT BHECTV U3MEHEHN A TOJIbKO B OJJHOM MeCTe KOJja IPOTPaMMBl.

Bpl y>xe MCIIOnb30BanM HECKOIbKO (byHKLU/H?[, TakMe Kak print(), input(),
randint(), str() m int(). Bamm mporpamMmbpl BBI3BIBaIM 3TU (bYHKIH/H/I IJIS BBI-
no/HeHusA ux Koga. B urpe «IlapcTBo npakoHOB» BbI OyzieTe mucaTh COOCTBEHHbIE
Q)yHKuMM C IOMOIIbIO MHCTPYKLMM def.

UHcTpyKkumn def

Kop B cTpoke 4 — 3TO KakK pas U eCTb MHCTPYKLuA def.

. def displayIntro():
print ('''Be HaxommMTech B 3eMIIAX, 3aCEJIEHHHX IPAKOHAMM.

. Tlepen coboit Bbl BUIMTE [BE MEWlePH. B ONHOM M3 HMX — IPYXeJNOHEN! OPAaKOH,

4
5
6
7. KOTOPHI TOTOB MOIENUTHCA C BaMyi CBOMMY COKDPOBMUAMK. BO BTOpPON —
8. XaIHENI ¥ TOJIOLHHM IPAakoH, KOTOPEM MUTOM Bac ceect.''')

9

print()

Mucrpykuus def ompepenser HOBYIO GyHKIMIO (B JaHHOM caydae — (YHK-
o displayIntro()), KOTOPYIO BB MOXKeTe BBI3BATh IIO3)Ke B IIPOrpaMMe.

Pucynok 5.2 meMoHCTpupyeT 4acTb MHCTpyKuuy def. OHa COIepP)KUT KIrode-
BOe CI0BO def, 32 KOTOPBIM CllefiyeT UM GYHKLMYU C KPYITIBIMU CKOOKaMy, a 3aTeM
nBoetoune (:). Brok mocne nHcTpyKLuu def Ha3bIBaeTcs 6110koM def.
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KntoyeBoe C/oBo def Kpyrnble CKOOKM

def displayIntro():

}

UMA GYHKLMN fBoeToune

Puc. 5.2. KoMNoHeHTbl MHCTPYKLUUK def

BbizoB pyHKUUN

Korpa Byl onpedensieme GyHKLNUIO, BB yKa3blBaeTe MHCTPYKLUM IS €€ 3aIly-
cKa B cepyomieM 6oke. Korpa Bbl 8v13b18aerme QyHKINIO, BHIIIOMHAETCS KOJ, BHY-
Tpu 6710Ka def. [Toka BBl He BbI3OBeTe 9Ty (PYHKIINIO, MHCTPYKLUMY B 6710Ke def He
OyIyT BBIIOMHATBCSL.

IpyruMy coBaMu, KOTIZla MHTEPIIPETaTOp JOXOAMUT OO MHCTPyKUuu def, oH
IPOITyCKaeT CIeAyIoleit 3a Hell 6710K def [[eNMKOM U MepeXORNT K IepBOil CTPO-
Ke Hocyte Hero. IIpy BbI30oBe (PYHKIMM MHTEPIPETaTOp HEePeXOfUT BHYTPb 3TON
(YHKIUY K IIepBOIT CTPOKe Kofia B Omoke def.

Hampumep, B3rmsuuTe Ha BbI30B pyHKIMu displayIntro() B cTpoke 37:

37. displayIntro()

Br130B 91011 QyHKIMM 3a1TycKaeT PYHKIMIO print (), KoTopast BBIBOAUT HA 9KPaH
BCTYIIJIEH)E C TEKCTOM «Bbl HaXOAUTECH B 3€MJIAX, 3aCETIEHHBIX IPAKOHAMIA. .. ».

FAae yKkasbiBaTb onpegeneHune GyHKumin?

Omnpenenenvie GyHKIUM 1 610K def JODKHBI npedulecinsosamy BbI3OBY QYHK-
nym. TOYHO Tak ke, KaK BbI CHadaja OIpefie/isieTe 3HaUeHIe [epPeMeHHOIL, a 3a-
TEM yIKe UCIO/Ib3yeTe 9Ty IepeMeHHy0. Ec/iu Bbl yKaXkeTe BHI30B QYHKLM Iepery
ee oTIpejie/ieHNeM, TIPY BBITOMHEHUM TIPOTPaMMbl 0TOOpasutcs ommnbka. [JaBaiite
PaccMOTPUM MaJIEHbKYIO IPOrpaMMy B KadecTBe npuMepa. OTKpoiiTe HOBOE OKHO
penakTopa ¢aiioB, BBEANUTE YKa3aHHbI HIDKE KOJ|, COXPAHUTE €ro IOf| UMEHEM
example.py v 3amrycTute.

sayGoodbye ()

def sayGoodbye() :

print('Toka!")
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IIpy HONBITKE 3aIIyCTUTD 3TY HPOrPaMMY BBI IOTy4NTE CIefyIolee coobe-
Hue 00 omunoxe:

Traceback (most recent call last):
File "C:/Users/Al/AppData/Local/Programs/Python/Python36/example.py",
line 1, in <module>
sayGoodbye ()

NameError: name 'sayGoodbye' is not defined

Y1o65I VCIIPAaBUTD 3Ty OHII/I6KY, MIOMEHANTE MeCTaMU onpeneneHne q)yHKHI/H/I
1 €€ BbI3OB.

def sayGoodbye():

print ('Moxa!")

sayGoodbye (

Tenepp ¢yHxumsa sayGoodbye () ompeneneHa mpexae, YeM OyaeT BbI3BaHa, Ta-
KkuM o6pasom Python 6yner sHath, Kak ee MHTepIPeTUPOBATh. B MPOTHBHOM CrTy-
vae Python e 6ymeT nmeTs MHCTPyKUMIt 4711 GyHKIMM sayGoodbye () BO Bpems ee
BBI30Ba 1, TAKMM 00pa3oM, He CMOXKET ee 00paboTaTh U BHIBECTH TEKCT.

MHOroCTpOUHbDI TEeKCT

Jlo cux mop Bech TEKCT B HAILIMX BbI30BaX (YHKLMY print() moMelazcs Ha
OJHOII CTpOKe U OrpaHN4YMBajcA KaBblukaMy. Ho ecnu ykasarb 110 Tpyu KaBbIYKU
B Hayasie U B KOHIIe CTPOKM, TOTa MOYKHO BBECTU HECKOJIBKO CTPOK TEKCTa. JTO
TaK Ha3bIBAE€MBIIl MHO20CHPOUHDILL MEKCH.

BBepute cenyounit Koj B MHTEPAKTUBHON 000/104Ke, YTOObI YBUETD HIPH-
Mep paboThI C MHOTOCTPOYHBIM TEKCTOM:

>>> fizz = '''lloporas Ammca!

B xoHme Mecsiua & BoSBpamawchk k Kare.
TBo¥ ApYT,

Bopuc'''

>>> print(fizz)

Tloporas Amuca!

B xoHLEe MecAla f BO3Bpalanch K Kare.
TBO¥ OpyT,

Bopuc
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O6parnTe BHMMaHNe Ha IIEPEHOCHI CTPOK BO BPeMs BBIBOJ]A TEKCTa Ha SKPaH.
B MHOrOCTpOYHBIX 0/I0KaX TEeKCTa CHMBOJIbI IIepeXofa Ha HOBYIO CTPOKY YUUTBI-
BAIOTCA B COCTaBe CTPOK. Tak Kak BbI YKas3bIBaeTe TPM KaBbIUKM MOAPAJ, BaM He
HY>KHO MCIIO/Ib30BaTh 9KPAHUPYIONYe CMMBOJIBI \N MM KaBBIYKM JPYTOTO THUIIA.
Takue IepeHOCHI CTPOK YIPOIIAIOT YTEHE, KOIfa peyub UieT 0 60IbIINX 00beMax
TEKCTa.

BbinonHeHme LNKNOB C NOMOLLbIO MHCTPYKL WA while

B crpoxke 11 onpepenserca gpyrasa ¢pyHkuns, chooseCave ()

11. def chooseCave():

Kop sroit ¢yHKIMM mpenHasHadeH I TOrO, YTOOBI 3alPOCUTD Y UIPOKA,
B KaKyIo Ilelllepy OH X04eT BOWTY, 1 mmu 2. [I7s ocyliecTBIeHNA BbIOOPa MbI BOC-
H0/1b30BAJINCh MHCTPYKIIVEN while — HOBBIM TUIIOM IIMKJIA, C KOTOPBIM BBI €llje He
paboranu.

B oTnmume ot nyksa for, KOTOPbII BBHIIOTHAET ONpee/IeHHOe KOMMIEeCTBO Pas3
(mnm wrepannii), LMK while IOBTOPSIETCA KO TeX IOP, IIOKA BBIIOIHSETCSA ONpefie-
neHHoe ycinoue. Korjja mHTepIpeTaTop JOXOANUT B0 MHCTPYKIMM while, yIUTHIBA-
I0TCA YCTIOBMA, YKa3aHHbBIE IIOCTIe K/II0YeBOTo crioBa while. Ecniu ycmoBue ucTuHHO,
UHTEPIIPETaTop IePeXOAuT K 670Ky while. Ecim ycnoBue 10>xHO, 670K while UTHO-
pupyercs.

Bam MO>KeT 1oKasaThCsA, YTO MHCTPYKLMA while IOYTH TO XKe caMoe, YTO U MH-
cTpykumsa if. BeimonHeHme 6710KOB Kofa 00eMX MHCTPYKLMIL OCYILeCTBISAETCS
B CJTy4ae, eC/i ycnoBye UCTUHHO. OTIn4ne B TOM, YTO KOIZIa MHTepIpeTaTop Jo-
CTHUTaeT KOHIIA 6710Ka B IIMKJIe while, OH BO3BpalljaeTCA K MHCTPYKIMM while, 4TO-
OBl IIepenpoBepUTh YCIOBUE.

Barnsaure Ha 6ok def yHxuym chooseCave (), 4TOOBI yBUAETb LMK while

B IeMICTBUN:
12. cave = "'
13. while cave != 'l' and cave != '2':

B cTpoxke 12 cospaeTca HOBas lepeMeHHas C UMEHEM Cave, Y il IPUCBAauBaeTCA
IycTas CTpOKa. 3aTeM B CTpoKe 13 HaumHaeTca nuki while. @ynkuma chooseCave ()
IO/DKHA yOemUThCS, YTO UTPOK BXOAUT B Ilellepy 1 mim 2, a He Ky#a-mbo ele.
LMK/ 31eCh CITY>KUT [/ TOTO, YTOOBI IPOrpaMMa IIPOJ0/KaIa CIIPAIlBaTh UTPO-
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Ka, II0Ka OH He BbIOepeT OfMH U3 JABYX JOIYCTMMBIX BapMaHTOB. DTOT IIPOLIECC
Ha3bIBAETCS NPOBEPKOLL 86004.

YcnoBue Takke COfep>KUT HOBBIN OTIEPATOP, C KOTOPBIM BBI ellje He 3HAKOMBI —
and. Tax >xe, Kak — 1 * — 3TO apuQMeTIIecKue ONlepaTopsl, a == 11 |= — OIepaTopbI
CpaBHEHU, oneparop and — 9TO IOrM4ecKuit orneparop. JJaBarire 6oee geTanbHO
PaccMOTPMM JIOTMYECKIE OIIePaTOPBL

Jlornyeckue onepatopbl

Jlorndeckie OIepaToOpbl UMEIOT HEI0 C BBIPAXKEHNSMI, KOTOPbIe MOTYT OBITh
160 NCTUHHBIMM, TMOO TOKHBIMU. ITH OIIEPATOPBI CPABHUBAIOT 3HAYEHVISI 1 BO3-
BpALIAIOT IOTMYECKOe 3HAYEHE.

3agyMaiiTech HaJj IpeijiokeHreM «Y KOIIeK ecTb YCbl, a y CO0aK ecTh XBO-
CTBI». BoipaxkeHne «Y KollleK eCTb YCbI» UCTUHHO, i «Y COOAK eCTb XBOCTBI» TAKXKe
MCTMHHO, TaKMM 00pa3oM, B IIe/IOM IIPEMIOXKEeHNME «y KOLIEK eCThb YCbl, a y cobak
€CTb XBOCTBI» — MCTMHHO.

Ho npepnnoxeHne «y KOLIEK eCTb YCBI, a y COOAK €CTb KPbIIbsi» OyAeT IOKHO.
Jlake HECMOTPS Ha MCTMHHOCTD BBIPOKEHMsI, YTO «y KOILIEK eCTh yCbl», y cobaK
OBITH He MOXKET KPbIIbEB, I09TOMY BBIPAXKEHIIE «y KOLIEK eCTh YCbI, 2 y COOaK eCTh
KPbUIbsi» B I1eIOM — JIOKHO. CoracHo Oy/IeBoi JIOTHKe, BhIpasKeHIe MOKeT OBITh
160 IOTHOCTHIO MCTUHHBIM, 1160 abCOMIOTHO T0KHBIM. V3-3a c1oBa and (Kax co-
03a «¥I») BCe TIPeIOKeHNe ICTVHHO TO/IBKO B TOM CTIy4ae, eC/U UCTUHHBEL 00e eT0
qactu. Ecriu ofHa mm 06€ 9acTyt JI0XKHBI, TO 1 BCE MPENNIOKEHNE TOXKHO.

Oneparop and

Inst onepatopa and B Python Tak)ke He0OXORMMO, YTOOBI BCe TOTMYECKOE BBI-
pakeHMe 6BUTIO MCTMHHO WU IOXKHO. Ecm mormdeckue 3HadeHus 0o 06enM CTo-
POHaM OT K/II0U€BOTO C/I0BA and MCTMHHBI, BBIPO)KEHNE ONpeenseTcss KaK UCTHUH-
Hoe. Ecyu ke ofHO mmu 06a 3HaYeHMs JIOXKHBI, TO U BCe BBIPa)KeHIIe OTIPeneTIsieTCsl
KaK JIO)KHOE.

BBenuTe crepyouue BoIpaXXeHNs ¢ ollepaTopoM and B MHTePaKTUBHOI 060-
JI0YKe:

>>> True and True
True
>>> True and False
False
>>> False and True
False

>>> False and False
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False
>>> spam = 'mpuser'
>>> 10 < 20 and spam == 'npueer'

True

OmnepaTop and MOXeT ObITh MICIIONb30BAH /I BHIYMCIICHNA MTI0OBIX IBYX JIOTH-
4YEeCKMX BbIpaXeHuil. B mocnegneM npumepe Bbipakenue 10 < 20 MCTMHHO U BbI-
paxkeHMe spam == 'mpuseT' TaKXKe UCTUHHO, TAKUM 00pa3oM, IABa IOTMYECKNX BbI-
pakeHNs, 00beVHEHHBIX OIIEPAaTOPOM and, ICTUHHBI.

Ecmu BB BAPYT 3a0yieTe MPUHLIMI pabOTHI IOTMYECKMX OIEPAaTOPOB, MOXKETe
HOJCMOTPETD B CTIEAYIOLYIO MabaulLy UCHUHHOCHU, KOTOPasi OTpaskaeT BCe Bapu-
aHTbI KOMOVHALMIT TOTMYecKMX 3HaueHmit. Tabmmiia 5.1 comep>XuT Bce KOMOUHa-
LMY i1 orieparopa and.

Ta6nuua 5.1. Tabnvua MCTUHHOCTY onepaTopa and

A and B Pesynbrar
True and True True
True and False False
False and True False
False and False False

Onepatop or

Orneparop or HOX0X Ha OIEPATOP and, 3a MCK/IIOYEHMEM TOTO, YTO OH IIPUHUMA-
eT peleHye 06 UCTMHHOCTY BBIPAKEHNS, eC/i 00Ha (mo6as) 13 IBYX ero 4acTei
VICTUHHA, MO0 ecy UICTUHHBI 00e yacTy. EMHCTBeHHBII pas, KOIa OIepaTop or
oIIpefierisieT BhIPXKEHIE KaK JI0OXKHOE, — eC/IN JIOXKHBI 00e YaCTV BBIPaXKEeHNSI.

BBepue crenyonmit KOx B MHTEPaKTUBHOI 0007I04UKe:

>>> True or True

True

>>> True or False

True

>>> False or True

True

>>> False or False
False

>>> 10 > 20 or 20 > 10

True
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B nocneguem mpumepe 10 He mpessiiaet 20, Ho 20 6o7ble 10, T09TOMY IepBast
YacTb BbIPKEHIA OIpefensieTcs KaK JT0XHas, a BTopas — KaK MCTMHHaA. Tak Kak
BTOPas 4acTb BbIpa>keHM s UCTUHHA, BCe BbIpa’kKeHMe 1[e/IMKOM CTaHOBUTCA UCTUH-
HbIM. B Tabuie 5.2 mpuBeneHa TabanIja MCTUHHOCTH OLIEPaTOpA Or.

Ta6nuue 5.2. TabnuLa MCTUHHOCTY OMnepaTopa or

AorB Pesynbrar
True or True True
True or False True
False or True True
False or False False

OnepaTtop not

BmecTo o6 benvHeHNs ABYX 3HAUEHUII OLlepaTop not paboTaeT TOIbKO C OTHUM
3HAYCHMEM. OnepaTop not BbIYUCIAET IIPOTMBOIIOJIOJKHOE JIOTMYIECKOE 3HAYEHME:
VICTIHHbIE BbIPa)KEHNSA ONPENENAITCA KaK JIOXKHDIE, A IOKHbIE — KaK MICTUHHDIE,
BBepuTte crepyoumit KOI B MHTEPAKTUBHOI 000/I0UKe:

>>> not True

False

>>> not False

True

>>> not ('uepnoe' == 'Gemoe')

True

Omneparop not Tak)e MOXXeT UCIIONb30BATHCS /IS TI0OOTO TOTMYEeCKOTO BbIpa-
>KeHMs. B mocnegHem mpyuMepe BbIpaXkeHMe 'depHoe' == 'Gernoe' ompesenAeTcs Kak
JE—

noxxHoe. Bor noyemy BeipaxkeHme not ('black' == 'white') B pesynbrarTe MCTMHHO.
Tabmmija MCTMHHOCTY OIlepaTopa not puBefeHa B Tabnuie 5.3.

Ta6nuue 5.3. Tabnvua MCTUHHOCTY onepaTopa not

not A PesynbraT
not True False
not False True

BHHMCHEHMGHOTMHECKMXOHGPaHMﬁ

Bsrnanure cHoBa Ha cTpoKy 13 urpsl «IlJapcTBO IpaKOHOBY:

13. while cave != 'l' and cave != '2'":
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YcmoBue cocTOUT U3 IBYX 4YacTell, CBA3aHHbIX JIOTMYECKMM OIEpaTOpoM and.
YcnoBue MCTUHHO TOIBKO B C/Iy4ae, €C/IM MCTUHHBI 00€ ero 4acTul.

B mepBblit pas, Korga ycioBue BBIIIOTHEHVS MHCTPYKUmit while 610 IpoBe-
PeHO, CTpOKa cave ocTaBajach mycroit, ''. Ilycraa cTpoka He paBHa cTpoke 'l',
IIO3TOMY JI€Bas YaCTh BbIpa)KeHMA NUCTMHHA. [IycTasd cTpoKa TakKe He paBHa CTPO-
Ke '2', IO3TOMY IIpaBas 9acThb BbIpaKeHNA TAKXKe MCTMHHA.

TakuMm 06pasoM, ycmoBue BBIDIAAUT Kak True and True. ITockonbky oba sHa-
yeHuA True, BCE YCIOBUE OINPENENAeTcsa KaK UCTUHHOE, I03TOMY MHTEPIPETaTop
HepeXOoAUT K BBIIONHEHNMIO 0/I0Ka while, B KOTOpOM mporpaMma OyjeT MbITaTbCs
IPUCBONTD 3HaUEHMe IIepeMeHHOII cave (BMecTo IIycToli cTpokn). B crpoke 14 xop
3ampainBaeT y UTPOKa BEIOOP MeIlepsl.

13. while cave != 'l' and cave != '2':
14, print ('B kakyo memepy Bs BoOMmeTe? (HaxmuTe knmaBumy 1 wm 2)')
15. cave = input()

Kog B cTpoke 15 1o3BoJA€T UTPOKY BBECTU CBOJI OTBET UM Ha)KaTb KIaBUIILY
Enter. 9TOT OTBeT coxpaHseTCs B IepeMeHHoIt cave. IToce BBINONTHEHMS 3TOTO
KOJIa MHTEPIIPeTaTop BO3BpallaeTCsl 0OpaTHO K MHCTPYKLUM while U IepenpoBe-
pAeT ycoBue B CTpOKe 13.

Ecmy urpox BBen 1 Wi 2, TOTA epeMeHHOII cave Oy/eT IpUCBOEHO 3HAYeHNe
6o '1', m6o '2' (Tak Kak pyHKIMs input () Bcerma BO3BpallaeT CTPOKOBOE 3Ha-
yeHue). [Tocse aTOro ycnoBye CTaHOBUTCSA JIOKHBIM, ¥ BBIIIO/IHEHNME TIPOrPaMMbl
OyneT MpORO/KaThCs OoCTIe MKIa while. Hampumep, ecnu nonmpsosarens BBen '1',
TOT/ia IIPOLIeCC BHIYMCTIEHNSI OyIeT BBIITIS/IETD TaK:

while cave != '1' and cave = '2":
while '1' != '1' and cave != '2":
while False and cave != "2":
while False and '1' I= '2':

|_r|
while IFalse and T:rueI :
while False

Ho ecnu urpox BBern 3, 4 nnw PYBET, Takoit OTBET Oy/eT HeeICTBUTE/TbHBIM.
Torpma ycnmoBue ocTaHeTcs MCTMHHBIM, M MHTepIpeTaTrop OymeT 3amycKaTb KO

WUrpa «LlapcTeo apakoHos» 83



B O7oke while, YTOOBI CHOBa CIIPOCUTH UTPOKa. [IporpaMma IIpOO/DKUT IIPOCUTD
UTPOKa BBIOpATB Ielepy, I0Ka OH He BBEAET 1 WK 2. ITO rapaHTHUPYeT, YTO IOCTIe
BBINOTHEHM I KOJIa IlepeMeHHas cave OyeT cofeparh OMyCTUMBIIl OTBET.

BosBpaujaembie 3HaueHNA GyHKLNA

Kog B cTpoke 17 coiep>KUT HOBYIO MHCTPYKIUIO return.

17. return cave

MHcTpyKLms return pasMeljaeTcs TONbKO BHYTPYU OHpee/AuX GyHKIN0
6710KOB def, B HalIeM cryyae selectCave (). IlomHMTE, Kak q)yHKLU/m input () cUUTHI-
BaeT CTPOKY U BO3BpalllaeT CTPOKOBOe 3HaYeHMe, BBefleHHOe UrpokoM? DyHKIuA
selectCave () Taxxe BepHeT 3HaueHMe. Koy B cTpoke 17 Bo3BpaliaeT 3Ha4eHIe, KO-
TOpOE XPaHUTCS B IEpEMeHHOII cave, — mubo '1', mubo '2'.

ITocne BRIMOMHEHNA MHCTPYKIUM return MHTEPIPETATOP Cpasy K€ BBIXOOUT
u3 6roka def (Tak e, Kak I10C/Ie BBIIOJTHEHV MHCTPYKLMY break mporpamma 3a-
BeplllaeT BbIMONHeHMe 670Ka while). VIHTepmpeTaTtop BO3BpalLjaeTcsi K CTPOKE
¢ BbI30BOM (pyHKIMu. CaM BBI3OB (PYHKIVMM OyHeT OIpele/sATb BO3BpaljaeMoe
3HayeHue PyHKINN.

ITepeiipute Ha MrHOBeHMe K CTpoke 38, rIie BbI3bIBaeTCcA (YHKIVA
selectCave ().

38. caveNumber = chooseCave ()

B cTpoke 38, korfa nmporpamMma BbI3bIBaeT GyHKIMIO chooseCave (), OIpefeneH-
HYIO B CTpOKe 11, BbI30B (pyHKLIMU OIIpefensieT CTPOKOBOEe 3HaUeHe IepeMeHHOM
cave, KOTOpO€ 3aTeM COXPaHAETCA B IlepeMeHHOI caveNumber. ITukm while BHYyTpU
¢byHuxumy chooseCave () rapaHTHpyeT, 4TO QyHKIMs chooseCave () BepHET TONBKO
"I' wam '2' B KauecTBe BO3BpalljaeMoro 3HadeHus. TakuM o6pa3oMm, mepeMeHHOI
cavelumber MO>KeT OBITH IIPUCBOEHO TONBKO OJHO U3 3TUX [IBYX 3HAUECHMIL.

Mo6anbHaA n nokanbHaA 061acTN BUANMOCTIN
nepemMeHHbIX

Y nepeMeHHbIX, KOTOpbIe CO3/JAl0TCA BHYTPM QYHKIVIL, €CTb CBOM OCOOEHHO-
CTU, KaK U B C/Iy4ae C IIepeMeHHOI cave B q)yHKuMM chooseCave () (CTpOKa 12).

12. cave = "'
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JlokanvHast 06nacme 8UOUMOCMU CO3TAETCST KAXKJII pas, KOT/ja BbI3bIBAETCS
¢dyHkys. JIro6ble TepeMeHHbIe, KOTOPbIe OHA CO3[aCT, OYAYT CYIeCTBOBATH B JIO-
KajbHOI o6mactu. [IpencTaBbre, 4TO 0071ACMb BUOUMOCIY — ITO KOHTEIHED IS
nepeMeHHbIX. OCOOEHHOCTD TOKAIbHBIX [TEPEMEHHBIX B TOM, YTO OHU CTUPAIOTCS
U3 TaMsATH, Korja QyHKIMs BO3BPAILAeT s, ¥ CO3AI0TCSl 3aHOBO [P IIOBTOPHOM
BbI30Be QYHKIMM. 3HaYeHNe JTOKaIbHOI IlepeMeHHO MeX Yy BbI3oBaMM (PyHKIMI
He COXpaHseTCcs.

[TepemeHHbIe, KOTOPbIE CO3HAIOTCS BHE QYHKINI, CYLIECTBYIOT B 2/100a/1bHO
obnacmu sudumocmu. Mo>keT 6bITb TOIBKO OfHA I100aIbHasA 06/1aCTh, I OHA CO3-
JaeTcst mpy 3amycke mporpammMsel. Korga nmporpamMma 3aBepliiaeT pabory, rmobaib-
Hast 00/1aCTh YHUYTOXKAETCS, ¥ BCE IEPEMEHHbIE B Hell CTUPAIOTCSL.

[TepemeHHasz, KOTOpast CYILIECTBYeT B JIOKa/IbHOI 00/1aCTH BUAVMOCTY, Ha3bl-
BAeTCs JIOKAJIbHOU nepemerHoll, a TTlepeMeHHas1, KOTOpas CYIIeCTByeT B II00asIb-
HOJ 0671aCTV BUAMMOCTY, — COOTBETCTBEHHO, 27100a1vH0u nepemerHoti. [lepemen-
Has MOXXeT OBITb MJIM JIOKAJIbHOM, MIM IVIOOAJIbHO; OHA He MOYKEeT OBITb UM TOIL
U Jpyroil OFHOBPEMEHHO.

[TepemenHas cave cosmaercsi BHYTpy pyHKumu chooseCave (). ITO 03Ha4aer,
YTO OHA CO3JjaHa B JIOKAJbHOI 00/1aCT BUSVMMOCTI (byHKuMM chooseCave (). OHa
Oymet ctepra mpu Bo3Bpare (pyHKuum chooseCave() ¥ NPy IOBTOPHOM BBbI30OBE
(1)YHKLU/II/I chooseCave () 6YI[CT CO3JJlaHa 3aHOBO.

JlokanbHble 11 I7106a/IbHbIE TIEpeMeHHbIe MOTYT MeThb Ol HAKOBBIE MIMEHA, TaK
KaK 9TO pa3Hble IepeMeHHbIe, HaXOISIMeCs B PasHbIX 00/1acTsIX BUAUMOCTH. YTO-
ObI 9TO IIPOAEMOHCTPUPOBATD, IaBaliTe HANMIIIEM HOBYIO IIPOrPAMMY.

def bacon():
(1] spam = 99 # Co3maer JIOKaJbHYH NEPEMEHHYD C MMEHeM spam
(2} print (spam) # BuBout 99
© spam = 42 # CospaeT riofalbHyl MEPEMEHHYO C MMEHEM spam
O print(spam) # BusommT 42
© bacon() # BrsuBaer OyHkumo bacon() u BeBOAMT 99
O print(spam) # BusomuT 42

CHayasia MbI co3JaeM (byHKuM}o ¢ uMeHeM bacon (). BuyTpn (byHKuMM bacon ()
MBI CO37laeM IepeMeHHYIO spail ¥ IpucBanBaeM ei sHadeHne 99 @. B mynkre @ MbI
BbI3bIBaeM (PYHKIMIO print () [/Is BBIBOZA 3HAYEH NS ITOI JIOKATBHOI! ITepeMeHHOI
span, KOTOpoe paBHO 99. B myHkTe © Tax)Ke IPUCYTCTBYeT I7100a/IbHas IIepeMeH-
Hasi C MM€EHeM span ¢ IPUCBOEHHbBIM €l 3HaueHMeM 42. JTa mepeMeHHast rmo6ab-
Hasi, TaK Kak Haxomaurcs 3a npefenamu ¢pyHkiun. Korga riobanpHas nepemeHHast
span BbI3bIBaeTcs B pyHKuum print () (@), BoiBoguTcs 3Hadenne 42. Korga BbI3bI-
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Baetcss QyHKIuA bacon () B myHKTe ©, BHIIONMHAIOTCSI NYHKTH @ u @, cospaBas
JIOKJIbHYIO IIepEeMEHHYIO spal U IPUCBauBas, a 3aTeM BbIBOJIS ee 3HaueHue. TakuM
06pa3oM, BBI30B (byHKuMI/[ bacon () BBIBOOUT 3HA4Y€HME IEePEMEHHOM, paBHOe 99.
ITocre Bo3BpaTa BbI30Ba QYHKIMM bacon () JTOKanbHas IlepeMeHHas spam YHIUUYTO-
JKaeTcs u3 maMATH. Ec/in Mbl BhIBefieM 3HaU€eHMe IlepeMeHHOI spar B yHKTe @, To
YBUIVIM 3HaYEHIE r106aIbHOI IepeMeHHOI1, paBHOe 42. Eciin 3aIlyCTUTD STOT KOJ,
IIOJTy4YMM C/IeflyIoliee:

42
99
42

ITo3nuyst co3paHms IepeMeHHOII ompefenseT ee 06macTb BuaumocTi. [lomHu-
Te 00 3TOM Ipu pa3pabOTKe CBOUX MPOTPAMM.

MapameTpbl pyHKLUN

Crenyrommas QyHKINA, ollpeesieHHas B mporpamMMe «LlapcTBo jpakoHOB», Ha-
3pIBaeTcs checkCave ().

19. def checkCave (chosenCave) :

O6paTute BHMMaHMe Ha TeKCT chosenCave B KPYIIBIX CKOOKax. DTo napa-
Mmemp — JIOKa/IbHasl lepeMeHHasi, KOTOPYIO UCIonb3yeT Kox ¢yHKuyu. Korpa BbI-
3bIBaeTcs (QYHKI[NA, QpTyMEHTBI BbI30Ba — 3TO 3HAYEHN:, IPUCBOEHHBIE ITapame-
TpaM. JlaBaiite Ha MraHoseHue sepHeMcA K IDLE. IlomHuTe, 4TO /11 HEKOTOPBIX
BbI3OBOB Q)yHKum?[, TAaKMX Kak str() mmm randint (), BBl JO/DKHBI IepefaThb OFHO
VIV HeCKOJIBKO 3HaUeHMII B KPYIJIBIX CKOOKaX.

>>> str(5)

15

>>> random.randint (1, 20)
14

>>> len('npueer')

6

IToT IpuMep copepxut pyHkunio Python, koTopyto BbI ellje He BCTpedanu —
len(). @yHknusa len () BO3BpallaeT KOMMYECTBO CMMBOJIOB B CTPOKE B BUJIE LIEJIOTO
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yycna. B jaHHOM cydae QYHKIMS ONpefeniia, YTo CTPOKa 'mpyser' COEPXKUT
6 CMBOJIOB.

Kora BbI BbhI3bIBaeTe (byHKumo checkCave (), BbI TaK)Ke IlepeflaeTe apryMeHT.
ITOT apryMeHT COXpaHsAeTCs B BUJe HOBOII IIepeMeHHOII ¢ MMeHeM chosenCave, KO-
TOpas ABJAETCA MapaMeTpoM (pyHKIum checkCave ().

Hwoke npefcrasieHa KOpOTKas IporpaMMa, KOTopasi eMOHCTPUPYET ollpefe-
nenue pynkuuu (sayHello) c mapameTpoM (name):

def sayHello(name):
print ('Ilpueer, ' + name + '. TBoe mMa cocTout u3 ' + str(len(name)) + ' Byxs.')
sayHello('Amca')
sayHello('Bopuc')
spam = 'Karsa'

sayHello (spam)

Korga Bel BbhI3OBeTe (yHKIMIO sayHello() ¢ aprymMeHTOM B KPYI/IBIX CKOO-
KaX, apr'yMeHT IIPUCBaNBaeTCs IapaMeTpy hane, M KO B (pyHKLIMM BBIIIOTHACTCA.
B ¢ynkuum sayHello() ecTb TONBKO OffHAa CTPOKa KOfia, KOTOpas ABJAETCA BBI3O-
BoM ¢yHKImM print (). BHyTpu BpisoBa yHKIMY print () HAXOFUTCS HECKOIBKO
CTPOK ¥ IlepeMeHHas name, HapsA#y ¢ BbI30BOM (QyHKIuM len(). B aTom npumepe
byHKUMA Len () UCIONB3yeTCs /1A MOfCYeTa KOMMIecTBa CMMBOJIOB B MMeHN. Ecnn
BbI 3aITyCTUTE MIPOTPAMMY, TO IIOTYIUTE CIEAYIOIINI pe3y/IbTaT:

llpuseT, Amuca. TBOe MMA COCTOUT U3 5 OyKB.
Tlpueer, Bopuc. TBOe uMa COCTOMT M3 5 BYKB.

lpuser, Kars. Teoe uMsa cocrout u3 4 Oyxs.

B cnydae kaxgoro BbI3OBa <byHKu1/m sayHello() BBIBOOMUTCA NPUBETCTBUE
U J/IHA apryMeHTa nane. O6paryte BHUMaHIMe, YTO IIOCKOJIbKY CTpOKa 'Kara' mpu-
CBO€HA IIEpEMEHHOII spall, KOf, sayHello (spam) paBHOCHMIIEH KORy sayHello ('Kara').

OTo6pakeHne pe3ynbTaToB UrPbl

Bepnemcsa x ucxognomy xony urpbl «LJapcTBO IpaKOHOB».

20. print ('Bu npubmexaerecs K nemepe...')

21. time.sleep(2)
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Mopgynp time comepxut QyHKIMIO sleep (), KOTOpask IPUOCTAHABINBACT BBI-
TIOJIHEHME IPOTPaMMBI.

B crpoke 21 nepepaercs 1ief0e 3HaYeHMe 2, IO3TOMY (byHKLU/m time.sleep()
IIPMOCTAHOBUT BBIIIOJIHEHME IIPOTPAMMbI Ha 2 CEKYHJIBI.

22. print ('Ee TeMHOTa 3aCTaBifeT BaC APOXaTh OT CTpaxa...')

23. time.sleep(2)

31ech porpaMMa BbIBOIUT ellle OfHY CTPOKY TeKCTa M JKJeT elle 2 CeKyH[bL.
9Tu KOpPOTKIE Hay3bl FOOABILIIOT MHTPUTY B UTPY, YTO [e/aeT ee TOpas3fo MHTe-
pectee. B mporpamme-1ryTHMKe U3 I71aBbI 4 BBI BBI3bIBAIN QYHKLMIO input () A7
IIPMOCTAHOBKM IIPOrPaMMBl, II0Ka UTPOK He HaKas Ki1auiny Enter. 3mech urpoky
He TpebyeTcst HIYero [ieaTh, TONbKO MOZOXKAATh apy CEeKYHH.

24, print ('Bombwol IpakOH BHIpPHTVBAET meped Bamy! OH pacKpeBaeT CBOW NacTb #...')
25. print()
26. time.sleep(2)

ITocrne HeOOMBIIOrO OXXUAHNUA IIPOrPaMMa OIpefieNisAeT, B KaKoll e Ielepe
APY>Ke/TI0OHBII PaKOH.

OnpepgeneHve newepbl C APYKeNOO6HbIM APaKOHOM

B crpoxke 28 BbI3bIBaeTcA PyHKIMA randint (), KOoTopas B CIy4ailHOM MOpPsfKe
BO3Bpaljaer 1 umn 2.

28. friendlyCave = random.randint(l, 2)

OTO IIe/IOYMCIeHHOe 3Ha4yeHMe COXpaHsAeTcs B IepeMeHHON friendlyCave
U YKasbIBaeT Ha IeLepy C APY>KeMOOHBIM JPAKOHOM.

30. if chosenCave == str(friendlyCave):

31. print('...memrca ¢ Bamu CBOMMM COKpOBymamu!')

KOI[ B CTpPOKeE 30 IIPOBEPAET, ABIAETCA TN BbI6paHHaH VTPOKOM IIemepa B 11e-
peMeHHoII chosenCave ('1' wmm '2") melepoit ¢ APY>KeMoOHbIM JPaKOHOM.
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Ho 3navenne nepemenHoit friendlyCave LeIOYMCIEHHOE, IOTOMY YTO QYHK-
M randint () BO3BpaljaeT Leble Yuc/a. Bl He MOXXeTe CpaBHMBATb CTPOKM U Lie-
JIble YNCTIa C OLepaToOpoOM ==, IIOTOMY 4TO OHM HUK020a He Oy[yT paBHO3HAYHBI
Ipyr apyry: 'l' He paBHO 1,a '2' He paBHO 2.

Taxyum o6pas3oM, 3HaueHUe IepeMeHHoIl friendlyCave mepemaeTcss GpyHKIUM
str(), KoTopas BO3BpalllaeT CTPOKOBOe 3HaueHMe mepeMeHHoM friendlyCave. Te-
Hepb 3HaYeHys 6YAYT OFHOTO M TOTO YK€ TUIA ZAHHBIX M MOTYT OBITh COIOCTAB-
neHsl ApyT ¢ apyrom. Kak BapmaHT, MbI MOI/IM OBl TaKXe peobpasoBaTh 3Hade-
HIe IlepeMeHHoII chosenCave B IjeytouncieHHoe. Torga ko B cTpoke 30 BIIIAfeN
OBl Tak:

if int(chosenCave) == friendlyCave:

Ecnmn 3HadeHme mnepemeHHON chosenCave paBHO 3HAYEHMIO II€PEMEHHON
friendlyCave, ycloBue onpepesnsaeTcs Kak MCTUHHOE, a KOf B CTpoke 31 coobmiaeT
UTPOKY, YTO OH BBIMTPajl COKPOBMIIIE.

Tenepp HaMm crefyeT KOOABUTH KO, KOTOPBIN OyeT BBIIONHATHCS B CrIydae,
€C/M ycroBue 10)KHO. Kop B cTpoke 32 — 910 MHCTpyKLuA else.

32. else:

33. print('...MoMeHTaNBEHO Bac cvepaet!')

MHcTpyKumsa else MOXKET HaXO[UTBHCA TObKO IIOC/IE 611oka if. biiok else BbI-
MIOJIHAETCS, KO YC/IOBYe MHCTPYKIMM 1f JI0)KHO. DTO MOXKHO IPeICTaBUTh TaK:
«Ecnu 310 ycmoBye NCTUHHO, TOTa BBIIOMHATD O/10K 1f, a ecymi JI0)KHO, TO BBIIION-
HITDb O7I0K elsex.

B Hamem ciryyae MHCTPYKLMA else 3allycKaeTcs, KOra 3Ha4eHe TIepeMeHHOI
chosenCave He paBHseTCs 3HaYeHMIO lepeMeHHOM friendlyCave. Torpa BIITOTHACT-
ci (i)YHKIH/IH print() B cTpoke 33 n coob1aeT WUTPOKY, YTO OH ChEJEH IPAKOHOM.

Urposon ynkn

B mepBoit YacTy IPOrpaMMBI ONIpee/AeTCsl HECKONIBKO QYHKIINIA, HO He 3aIly-
cKkaeTcs Koy BHyTpyu Hux. CTpoka 35 — 1mosuuus, Ijje Ha4MHAeTCA OCHOBHAsA 9acTh
IIPOrpaMMbl, TaK KaK 3TO IIepBasi CTPOKa, B KOTOPOIT IPOUCXOAUT KaKoe-1T1b0 BbI-
IIO/THEHME.

35. playAgain = 'ma'
36. while playAgain == 'ma' or playAgain == 'g':
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C 3TOJI CTPOKM HauMHaeTCsA OCHOBHAA YacTb IporpaMmbl. IIpenbigymue nH-
crpykuyu def mpocto ompepensau gynkiyy. OHM He 3alyCKaayu KOf, BHYTpU
aTnx QyHKuuit. B crpokax 35 u 36 pacrnonokeH LMK/, B KOTOPOM COREPKUTCS
OCTaBILIMIICS KO UIPBL. B KOHIle UTPOK MOXKET COOOIIUTD MPOrpaMMe, XOUeT N
OH ChIrparh cHOBa. [To/yuus oTBeT 'fa’, MHTEPIpeTaTOp IMEePeXOAUT K LUKy while,
YTOOBI CHOBA 3AIIYCTUTD BCIO UTPY € CAMOTO Havaja. B mpoTuBHOM ciydae ycimoBue
MHCTPYKUMM while OymeT TOXXHBIM, MHTEPIIPETATOP IepelifieT B KOHeL IIPOrpam-
MBI, 11 ee paboTa 3aBEPLINTCH.

IIpn nepBom mnepexofie K MHCTpyKuum while, B cTpoke 35, mepeMeHHOI!
playAgain mpucBamBaeTcs 3HaUeHMe 'na'. DTO O3HAYAET, YTO IIPY CTApTe IPOrpaM-
MBI YC/IOBUE B CTPOKe 36 6ymeT uctuHHO. TakuM 06pasoM Mbl obecreduBaeM, 4To
LUK while 6ymeT BBIIOTHEH XOTs ObI OAMH pas.

Bbi30B pyHKLUMIT B Nporpamme

B cTpoxke 37 BbI3bIBaeTCA (byHKumI displayIntro().

37. displayIntro()

9710 He BcTpoeHHas QpyHkuysa Python, a onpeneneHHas BaMu paHee, B CTPOKe
4. Korpa ara QyHKIMA BBI3BIBAETCS, MHTEPIPETATOP IEPEXOAUT K MEPBOI CTPOKE
B gynkumu displayIntro() B crpoke 5. Korga Bce cTpoku kofa B QYHKIMY BBIIOJ-
HEHBI, MHTEPIIPETATOP NEPEXONUT K CTPOKe 37 U IPOJO/DKAET ABVKEHE BHUS.

B cTpoke 38 Taxoke BHISBIBACTCS ONpeNie/IeHHAs BaMU (DYHKIIVSL.

38. caveNumber = chooseCave ()

ITomunute, uTo PyHKUMA chooseCave () IO3BOAET UIPOKY BBHIOpATh HeIlEpY,
B KOTOPYIO OH X04eT BoliTi. Kora BrinonnAeTca Koy return cave B CTpoke 17, uH-
TepIIpeTaTop BO3BPAlljaeTCs K CTpoke 38. 3aTeM BbI30B pyHKIMM selectCave () Bep-
HeT LieJIOYMC/IeHHOe 3HadeHJe HoMepa Iellepbl, BHIOPaHHOI UTPOKOM. DTO BO3-
BpalljaeMoe 3HaYeHMe COXPAHAETCA B HOBOJ IIepeMEHHOI ¢ MMeHeM caveNumber.
3areM MHTepIIpeTaTop IepexoauT K cTpoke 39.

39, checkCave (caveNumber)

B ctpoxke 39 BrI3bIBaeTCst yHKI checkCave () ¢ IepeaHHbIM eif 3HaUeHMeM
IepeMeHHOM caveNumber B Ka4eCTBe apTyMeHTa. VIHTepnpeTaTOp He TONBKO Iepe-
XOAUT K cTpokKe 20, HO U KONMpyeT 3HaYeHue IlepeMeHHO1 caveNumber B ITapaMeTp
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chosenCave BHyTpu pyHKIMuU checkCave (). 9T0 PyHKINSI, KOTOpast BBIBOFUT TEKCT:

b0 '...IeImMTCca C BaMy CBOMMYM COKpOBMmamu!', MO0 '...MOMEHTAJbHO Bac Chela-

er!', B 3aBMCMMOCTY OT HOMepa IeLePbl, KOTOPbIl BBEI UTPOK.

3anpoc «cbirpatb CHoBa»

HecmoTps Ha TO, HO6EAMT UTPOK WM MIPOUTPAIT, MBI CIIPALIVBAEM €TI0, XO4eT
JIY OH CBITPATh €elle pas.

41, print ('lMonsTaere ynauy eme pas? (ma wm Her)')

42. playAgain = input()

Ilepemennas playAgain coxpanseT BBOL UrpoKa. CTpoka 42 — MoCefHAs CTpo-
Ka B 6710Ke while, TOITOMY MHTEPIPETATOP BO3BpAILaeTCsl K CTPOKe 36, YTOObI IIPo-
BEPUTDH BLIIIOJIHEHME YCTIOBMA LIMK/IA while: playAgain == 'ma' or playAgain == 'g'.

Ecnu urpox BBOOUT «Ia» WM «Ii», UHTEPIPETAaTOP HAYMHAET LIMK/I CHa4yasIa co
cTpoku 37.

Ecnu urpok BBOJUT «HET», «H» WM 4TO-TO IJIyNOe Bpofie «3aech Obu1 Bacsy,
YC/IOBME OIpPEJENAeTcs KaK JIOKHOE, BBIIONHEHME IPOrpaMMbl IPOJODKAETCH,
U MHTEpIIPeTaTop MepeXOfUT K CTpoKe nocie 61oka while. Ho Tak kak mocie 6moka
while HeT HMKAKOro KOJa, IporpaMMa 3aBepliaeT paboTy.

OpnHa 0CO6EHHOCTD: CcTpoka 'JA' He M EHTUYHA CTPOKe '5a', TaK KaK KOMIIbIO-
Tep He CYUTAET IPOMVICHBIE U CTPOYHbIe OYKBBI OfMHAKOBBIMM. EC/Ii TPOK BBefeT
'IA', ycrmoBue MHCTPYKLMM while OymeT ollpefie/ieHO Kak JIOKHOe, U IporpamMma
BCe XKe 3aBepIIUT paboTy.

ITosxe, BO BpeMs HalMCaHMSA KOfia IMpOrpaMMbl «Brcemmiia», Bbl HAy4UTECh
usberatp aroit mpobiemsl. (Cm. pasmen «CTpoKOBble METOfbI lower () U upper ()»
B I71aBe 8.)

BbI TONbKO 4TO 3aBepHINM/IM CBOK BTOPYIO Urpy! B urpe «IllapcTBO ipakoHOB»
BbI JICIIO/Ib30BAJIV MHOTO€ 13 TOTO, YTO Y K€ BBIyYN/IN, KOTZiA CO3/IaBajy IIPUIOKe-
HIe «Yrajai 91cio», ¥ B34/ Ha 3aMETKY HECKOJIPKO HOBBIX TPIOKOB. Eciiit 9T0-TO
B 3TOJ IIPOTpaMMe OCTAJIOCh MI/IA BaC HEIIOHATHBIM, IPOCMOTPUTE €lle pas Kax-
LYI0 CTPOKY MCXOFHOTO KOfA U HOMPOOYiiTe M3MEHNUTD KOJ, YTOOBI IIPOaHAIN3I-
pOBaTh, KaK B UTOT€ MEHAETCA IporpamMma.

B rmaBe 6 Mbl Ha BpeMA OTJIOXKUM UTPbl. BMecTO 3TOro Bbl y3HaeTe, KakK IcC-
[I0/1b30BATh OMAAOHUK.

3aknuyeHue

B urpe «1lapcTBO ipakOHOB», BBI CO3/1a/mu cBOM coOCcTBeHHbIe PpyHKIMu. DyHK-
sl — 3TO MUHU-TIPOrpaMMa BHYTpH Baeit mporpamMmsl. Kox BHyTpy yHKIMM
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3aIlyCcKaeTcs NPy ee BbI3oBe. VIcronb3ys GpyHKIMY, BBl MOXKETe CTPOUTD CBOJ KOJ
60o/1ee IOHATHBIM 00Pa3oM.

ApryMeHTBI — 3TO 3Ha4eHUs, KONMpyeMble B IapaMeTpbl GYHKILUK IIPK ee
BbI30Be. BpI30B QyHKI[MM BO3BpalllaeT 3HaUYEeHE, KOTOPOE OHA BBIYMCIIACT.

Bel Taxoke y3Ha/mu 06 06/1acTAX BUAVMOCTY IepeMeHHBIX. [lepeMeHHbIe, CO3-
laHHbIe BHYTPM QYHKIMHU, HAXOAATCA B JIOKA/IbHOI 00/IaCTH BUAVMMOCTH, a Iiepe-
MeHHbIe, CO3[JaHHble BHe KaKol-mubo QyHKIMM, — B I7106a/MbHOM 00IaCTH BU-
mpumocty. Kop us rmo6anbHO 006acTM BUAMMOCTY HE MOXKET MUCIIONb30BaTb
JIOKa/IbHbIe IIepeMeHHble. Ecu /TokanbHble IepeMeHHbIe NMEIOT TaKie Xe UMeHa,
4To 1 rnobanbHble, Python onpepenseT ux kak pasHble IepeMeHHbIe. IIprcBoeHne
HOBOTO 3HAa4YeHMs JIOKAJIIbHOJ IIEPEMEHHON He B/IUAET Ha 3HaYeHMe II00aIbHON
IIepeMeHHOI.

O6nmacTyt BUAMMOCTY NEPEMEHHBIX MOTYT IIOKa3aTbCsl CTIOXKHBIM MOMEHTOM
IpOrpaMMMPOBaHUsA, HO OHY IOJIE3HBI IJIs1 OpraHu3anmy QyHKUMII KaK OTHe/Ib-
HbIX pparMeHTOB KOJja IIPOrPaMMBI.

ITockonbKy Kaxkpast QYHKIMA MMeeT CBOI0 COOCTBEHHYIO TOKATIbHYIO 00/1acTh
BUJJVIMOCTM, BbI MOXKeTe OBbITb YBEpPEeHDI, YTO KOJ OfHOM (YHKLUMY He IpUBefeT
K MOSABJICHNIO OIIMOOK B IPYTUX PYHKIIMAX.

Tak Kak QYHKUMM IIOTE3HBI, UX CONEPKaT IIOYTU BCe IporpamMmbl. IToHsB
HOpUHLUI paboThl GPYHKIWIL, BBl MOXKeTe M306eXaTb Py4HOrO0 Habopa OrpOMHOrO
KOJIMYeCTBa KOJIa U YIPOCTHUTE TIPOLIeCC MCIIPaBIeHNsA OMMOOK.



NCNOJIb3OBAHUE OTNIAAYUKA

p ) Ecnmu BBI BBefieTe KOJ € OMIMOKaMM, KOM-
IBIOTEP HEe CMOXKET IIPaBWIbHO 3aIIyCTUTD

= Bally mporpammy. KommbroorepHas mpo-
C\ rpamMMa Bcerga OyzieT BBIIIOTHATD TO, YTO

BBI €J1 CKa)KETE, XOTs 9TO MHOIMA Pa3InyaeT-

CA C TeM, YTO BbI XOmume IOITYIUTb B Pe3y/ib-

tare. OmMOKNM B KOMIIBIOTEPHBIX ITPOrpaMMax Ha3bIBAIOTCS

6azamu. bary BO3HUKAIOT, €C/IM IIPOTPAMMUCT HEBHMMATE/Tb-

HO INOJXOAUT K TOMY, 4YTO MMEHHO IIpOTpaMMa JO/DKHA BBI-
IIOJTHATD.

B 3TOW MNMABE PACCMATPUBAIOTCA CJIEAYIOLMUE TEMbI:

« Tpwu Tnna 6aros

« Otnapuuk IDLE

« YnpaBneHue otnagkon
« HaBurauusa no kogy

« Touyku ocTaHOBa

Tunbi 6aros

Cy1ecTBYIOT Tpy THIIa 6aroB, C KOTOPBIMM BbI MOYKETe CTOJIKHYTbCS IIPY Ha-
MMCAaHUA KOfIa:
e OmmOKu cMHTaKCcMca. DTOT TUIl 6aroB BOSHUKAET M3-3a OIEeYaToK. VH-
TepIIpeTaTop OIpefieisieT OMMOKY CMHTAKCICA, KOTZia Balll KOJ HaIlMCaH
He Ha KOppeKTHOM s3bike Python. Python He 6yzeT BHIIONMHATH IpOrpam-
MY IpY HaJIMIUU XOTS ObI OfHOI OLIMOKY CUHTAKCHUCA.
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OwmnOKy BbINOTHEHNA. DTO 6ary, KOTOpble BO3HUKAIOT BO BpeMs pabo-
THI IporpaMMbl. IIporpamma 6yzeT paborarh, IIOKa He JOCTUTHET CTPOKNU
KOJa C OLIMOKOL, IIOC/Ie Yero 3aBepLIUT paboTy U BBIJACT COOOLIeHNe 00
omnbKe (3Ta CUTyalus Has3bIBaeTCs cOoem MporpaMmsl). B nHTepIpeTa-
tope Python 6yger orobpaskarbcsa mpaccuposka — coobleHue 06 ommo-
Ke, IOKa3bIBaIolIlee CTPOKY, B KOTOPOII BO3HMKIIA IpobiieMa.
CemaHTHYecKMe ommOKu. Iy 6arym — camble CIIOXKHbIE /IS UCTIPABIIe-
Hust. OHM He IPUBOJAT K OO0 IIPOrpaMMBI, HO U He II03BOJISIOT IIPOrpaM-
Me BBINIOTTHATD 3ayMaHHoe. Hanpumep, eciu IporpaMMUCT XO4eT, YTOOBI
nepeMeHHas total 6blIa CYMMOI 3HaUeHNIT TepeMeHHbIX a, b U ¢, HO 3a-
mycan total = a * b * ¢, Torga 3HaUeHMe IIepeMeHHOI total OymeT Hempa-
BIIBHBIM. DTO MOXeT IPUBECTY K c60I0 IporpaMMsl B OyzylieM, HO He
Cpasy CTaHeT O4YeBMIHBIM, I7ie Oblla HOIyIeHa CeMaHTHIecKas omoKa.

ITouck 6aros B IIporpaMMax MOXXET OBITH CIIOXKHBIM 3aHATUEM, €C/IN BbI BO-

o6e 3amerute oty om6ku! Ipu 3amycke nmporpaMmsl Bbl MOXKeTe OOHAPY>KUTb,
YTO HEKOTOPbIe PYHKIMY He BbI3BIBAIOTCS, KOTA JO/DKHEL, MO0 OHM MOTYT OBITH
BBI3BaHbI Ype3MepHOe KOMMYEeCTBO pa3. Bbl Mo)KeTe HEIpPaBMIBHO IPOINCATH

ycnoBue Jyid VKA while Tak, 94TO OHO OyZieT BBIIOTHATHCS HellPpaBUIbHOE KOJIN-
4eCTBO pa3. Bl MOXKeTe HaIMCaTh LMK, U3 KOTOPOTO HET BBIXOfja, — CeMaHTu4e-
cKas oLIMOKa, M3BECTHAsI KaK OeckoHeuHwlll yuk. ITOObI OCTAHOBUTD IPOrPaMMY,

3aCTPABLIYI0 B 6€CKOHEYHOM I[MKJIe, BBl MOXKeTe Ha)KaTh B MHTEPAKTUBHON 060-

nouke coyetanue knapum Ctrl+C.

Jnst mprmepa cospaiite 6eCKOHEYHBII VKT, BBe/s JaHHBIT Ko B okHe IDLE

(He 3a0yabTe OBaXKABI HAXKATb KIaBuury Enter, 4ToObl MHTEpaKTUBHAsA 060/104Ka

OTIpeieIIa, YTO BBl 3aKOHYMIN BBOJ B O/10Ke while).

>>> while True:

print('Haxmmure Ctrl+C, urobe ocraHoBMTE BeckoHeuHst mukm!!!')

Tenepp HaXKMMKTE U YAepKuBariTe codetanne Knasuur Ctrl+C, 4To0bI 0OcTaHO-
BUTD BBINO/THEHNE IPOrPaMMBL. VIHTepaKTUBHas 000/104YKa OYIeT BBIIIANETD CIle-

AYOLM 00pa3oM:

Haxumure
Haxmmre
Haxuure
Haxumure

Haxmmre

Ctrl+C, 4TOBH OCTAHOBMTL OECKOHEUHEM Lykyi!!!
Ctrl+C, uTOOH OCTAHOBUTL OECKOHEUHHM Lyki!!!
Ctrl+C, uTOOH OCTAHOBMTb OECKOHEUHEM Lyki!!!
Ctrl+C, 4TOBH OCTAHOBMTL OECKOHEUHEM Lykyi!!!

Ctrl+C, uTOOH OCTAHOBUTL OECKOHEUHHM Lyki!!!

Traceback (most recent call last):
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File "<pyshell#1>", line 2, in <module>
print ("Haxwmmre Ctrl+C, 4ToBH OCTaHOBUTH GeckoHeuHmmt uyki!!!')
File "C:\Program Files\Python 3.6\1lib\idlelib\PyShell.py", line 1347, in
write
return self.shell.write(s, self.tags)

KeyboardInterrupt

B namem cy4ae 1uki while Bcerjja MCTMHEH, IOTOMY IIporpaMma 0yper mpo-
IO/DKaTh BBIBOAUTD OffHY U TY >Ke CTPOKY LIeJIyI0 BEYHOCTb, IIOKa II0JIb30BATEIb
He [IPeKpPaTUT BBIIOMHEHNE. B JaHHOM IIprMepe Mbl Ha)Ka/Iy COYeTaHMe KIaBUII
Ctrl+C, 4T06bI OCTaHOBUTH OECKOHEUHBIN IIMKJI IIOC/IE TOrO, KaK L[MKJI while BbI-
IIOJTHUJICA 5 pas.

OTtnapgka

BbIBaeT TPyAHO MOHSITD ICTOUYHMK OLIMOKM, TAK KaK CTPOKM KOJja BBIIIO/THSIOT-
sl 6BICTPO, @ 3HAUCHN S TIePeMEHHBIX M3MEHAIOTCA 9acTo. Omaaduux — aTo Ipo-
rpaMMa, KOTopas MO3BOJIAET BaM BBIIIONHATD KOJ| IIO OJJHOI CTPOKE 32 Pa3 B TOM
e mopsiaKke, 4To u Python BeimonHseT Kaxayo MHCTPyKLyo. OTIagunK TaKkxKe
MOKa3bIBAaeT BaM, KaKJe 3Ha4eHNA XPaHATCS B IIepeMEeHHbBIX Ha Ka)KJOM IIare.

3anycK oTnapgumkKa

Ortkpoiite aiin urpsl «1JapcTBO APaKoHOB», KOTOPYIO BBL CAeIaNu B I7IaBe 5,
B IDLE. Bri6epute komanny MeHio Run = Python Shell (3anyctnts = Obo0mouxa
Python), 4T06bI OTKPBITE OKHO MHTEPAKTUBHOI 000104uKy Python. B otkpbiBIIEM-
sl OKHe BpIOepuTe KoMaHay MeHI0 Debug = Debugger (Otnagka = OTnagunk),
4TOOBI 0TOOPA3NUTh OKHO YIIpaBIeHNs OTIaKOIi, II0OKa3aHHOe Ha puc. 6.1. YcraHo-
Bute B HeM (rnaxxkn Stack (Crek), Locals (Jlokanphbie), Source (Kox) n Globals
(Tnmo6anbHble).

Teneps, Korjga oT/Ia{9MK 3anylleH, 3anycturte urpy «LlapcTBo gpakoHOB», Ha-
JKaB B MHTepaKTUBHON obonouke knasuiry F5. OxHo Debug Control (Yupasie-
HIIe OT/Ia[KOI1) OyIeT BBIIVIAMETh IPUMEPHO TaK, KaK IOKa3aHo Ha puc. 6.2.

Bbl mponsBerny Tak Ha3bIBaeMbliT 3aITyCK IIPOrpaMMBI 100 omaad4uxom. Korpga
BBI 3amyckaeTe nporpammy Python mopx ormag4mkom, nporpaMma IpuoCTaHaBIN-
BaeT BBIMO/HEHe Nepefl IepBoil koMaHupoit. Eci BbI mepeiifieTe K OKHY ¢aiina
B IDLE, To yBuAuTe, YTO IlepBasi KOMaH/ja BbIJe/IeHA CEPbIM IIBETOM (IIpM yCIIO-
BUMY, 4TO B AuanorosoM okHe Debug Control (Ynpasnenne o1mankoii) ycTaHOB/IeH
¢dnaxok Source (Kon)). B pnanorosom okxe Debug Control (Yupasnenne otnaz-
KOi1) Oy/ieT yKa3aHo, YTO BBIIIOTHAETCS KOJ] B CTPOKE 1, B KOTOPOIT MMIIOPTUPYETCS
Mopynb random (puc. 6.2).
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926

B Debug Control =
¥ Stack W Source
Go | Stepl Dverl Outl Quiti
¥ Locals ¥ Globals
(None) A
v
Locals
None )
v
Globals ]
None )
v
Puc. 6.1. OkHo Debug Control
[& *Python 3.6.2 Shell” m] X
File Edit Shell Debug Options Window Help
Python 3.6.2 (v3.6.2:5f£d33b5, Jul 8 2017, 04:14:34) [MSC v.1%00 32 bit (Intel)] »
on win32
Type "copyright”, "credits"™ or "license()" for more information.
>>>
[DEBUG ON] [& Debug Control = | > 4
2o I Stack [~ Source
[DEBUG OFF] | Go | step | over | out | quit|
>5> ¥ Locals W Globals
[DEBUG ON] |, N
s5h. ragon.py:1: <module>()
'bdb'.run(), line 431: exec(cmd, globals, locals) ~
v
Locals
None )
v
Globals
_ annotations__ {} A
_ builtins__ <module 'builtins’ (built-in)>
_doc__ None
_file__ ‘D:\\\Mpumepei\\\\dragon.py'
_ loader_ <class'_frozen_importlib.Builtinlmporter'>
_name_ '_main_'
_package_ None
_spec_ None ]
v
Ln: 11 Cok 0
Puc. 6.2. 3anyck urpbl «LlapcTBo ApakoHOB» MOA OTIAAYMKOM
[naBa 6



MowaroBoe BbINONHEHNE nporpamMmmbl C TOMOLLbIO OT/IaAuYNKa

OTnagunK N03BO/IAET BHIIONHATD MHCTPYKIUM IO OYepefyt — 3TOT MpolLjecc
Ha3bIBAETCS HOULA20BbIM BbINONTHeHUeM. BBITIOTHITE OHY KOMaH/[y, Ha)KaB KHOII-
Ky Step (Illar) B oxxe Debug Control (Ynpasnenue otnankoit). Vintepnperatop
Python BBIMONTHUT MHCTPYKLMIO import random, a 3aTeM OCTAHOBUTCS, IIPEXe YeM
HaYHET BBINOMHATD cienyoigyo. Okno Debug Control (Ynpasnenne otnaskoin)
0TOOpasuT, Kak OyHeT BBIIIAAETb BBIOTHEHHAs CTPOKA IPY HAKATUM KHOIKU
Step (Illar). Ha maHHOM 3Tame MHTEpIpeTATOP HODKEH HAaXOAUTHCA Ha CTPO-
ke 2 — import time. Haxxmure xkHonky Quit (Bbixon), 4ToObI 3aBepIINTD HPO-
rpaMmy.

ITO KpaTKoe OIMCaHNe TOr0, YTO IIPOMCXOANT, KOTZIa BB HAKMMaeTe KHOIKY
Step (Illar) npu 3amycke urpsl «IlapcTBO ApakoHOB» 10f OTAagunMKoM. Haskmure
kmasuuty F5, 4T06s1 cHOBa 3amycTuTb nrpy «LlapcTBO FPaKOHOB», a 3aTeM CIenyii-
Te STUM UHCTPYKIVIAM:

1. JBaxpasl HaxxMute KHONKy Step (IIlar), 4TOObI BBIIOTHUTD [{BE MHCTPYK-

LMY UMIIOPTA.

2. HaxwMure xHomnky Step (Illar) emje Tpu pasa, 4TOObI BBIIOTHUTD TPY MH-

cTpykuuu def.

3. Haxwmure xHouky Step (Illar) emre pas, 4TOOBI ONpeReUTDb lIepeMEHHYIO

playAgain.

4. Haxwmunre xHonky Go (Bmepen), 4ToObI 3amyCTUTh OCTaBINYIOCS 4acTb

IporpaMmbl, 1y KHoKy Quit (Berxox), 4To6bI 3aBepnTh pabory.

OTnaguyK DpoIyCTUI CTPOKY 3, HOTOMY 4TO OHa Iycta. ObparuTe BHUMaHIUe,
YTO C OT/IA/{YMKOM BBl MOYKETe TOJIBKO Je/IaTh IlIar BIlepel; Bbl He MOXKeTe BO3Bpa-
IATHCS 110 KOy Hasaj,.

O6macTp r106anbHbIX IEPEeMEeHHBIX

O6nactp Globals (I'mobanbubie) B guamoroBom okHe Debug Control (Ypas-
JIeHJ€ OTIAJIKOI) — 3TO MECTO, B KOTOPOM OTPa’KeHbI BCe IT0OANbHBIE [TepeMeH-
Hble. [ToMHUTe, IT0OANTbHBIMY HAa3bIBAIOTCS [IepeMEHHbIe, CO3/laHHbIe BHE KaKIX-
60 GyHKUMIt (T eCThb B I7I06aNMBbHOI 06/1ACTY BUSUMOCTH).

Texcr, psagoM ¢ uMeHamu GyHK1uit B o6mactu Globals (Ilmo6abHble) BBIIIA-
ouT Tak: <function checkCave at 0x012859B0>. ViMeHa MORmy/Ielt TaKKe COfep KaT ITy-
TAOLINI TeKCT PAIOM C HUMU, HanpuMep <module 'random' from 'C:\\...thon36\\\\
1ib\\\\random.py'>. [Is1 OTAafKM IpOrpaMMbl BaM HeoOs3aTeNbHO 3HATh, YTO
Bce 310 03HaydaeT. [IpocTo yBufeB, HaXO#ATCs mu QYHKIMM M MORYIN B 00/1acTH
Globals (I'mo6anbHble), BbI OIIMeTe, ONpefeNieHa I TaK Wiy MHasg QYHKIUA VIN
MMIIOPTUPOBAH U MOLY/Ib.

Taxoke BB MOXKeTe He 0OpallaTb BHMMaHUe HACTPOVIKY Tuma _ builtins ,
doc_, name u mpoume B obmactu Globals (Imo6anburie). (OTo mepemMeHHbIE,
KOTOpBIe MCIIONb3YIOTCS B KaXKoil mporpamme Python.)
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B mporpamme «IJapcTBo ipakoHoB» B okHe Debug Control (Yupasnenue ot-
napkoit) B oomactu Globals (Imo6anpHble) moABATCA TpU MHCTPYKUMU def, KO-
TOpBIe BBIIOMHSIIOT U ompenensor ¢pyukuyn. Korga 6ymer cosgana mepemeHHas
playAgain, oHa Takxe orob6pasurcs B obmactu Globals (Ilmobanpuble). Pamom
C MMeHeM IlepeMeHHOII OyzieT yKasaHa ctpoka 'na'. Okno Debug Control (Yipas-
JIeHIe OT/IAZIKOI) TI03BOJISIET BUAETD 3HAUEHMS BCEX ITePEMEHHBIX B IPOTrpaMMe 110
Mepe 3aIycKa IporpaMMbl. ITO IIOMOTaeT IIPY UCIIPaBIeHNH 6aros.

O6macTh TOKaTbHBIX epeMeHHbBIX

Bro6asok x obmactu Globals (Ilmo6anbubie) ectb o6macth Locals (Jlokanb-
HBIE), KOTOPast 0TOOPaXKaeT IOKA/IbHBIE TIEPEMEHHDIE U UX 3HaueHNs1. [lepeMeHHbIe
6ynyT BupHbl B o61acTu Locals (JlokanbHble) TONMBKO B TOM CIIy4ae, €C/Iu MHTEp-
[IpeTaTop HAXOAUTCS BHYTpY Toit wian uHoi ¢pyHKuyu. Korga nHTepnperarop Ha-
XOZMTCA B I7I06aNbHOI 06macty BUAMMOCTH, o6macts Locals (JlokanpHble) mycTa.

OO6bIYHOE BBINIOTHEHME U 3aBeplIeHNe paboTbl

Ecnu BBI ycTanmy OT MOCTOSIHHOTO HakKuMaHus KHonku Step (Illar) u xorwure,
4TOOBI IIporpaMMa OblIa 3allylieHa B OOBIYHOM PEXIUMe, HOKMUTe KHONKYy Go
(Briepen) B BepxHeit yactu okHa Debug Control (Ynpasnenue ornanxoii). ITpo-
rpamMMa OyIeT BBIIOTHEHA B OOBIYHOM PEXXMMe BMECTO HOILIArOBOrO BBIITOTHEHISL.

YT0oObI IOTHOCTBIO 3aBEPIIUTD pabOTy IIPOrpaMMBI, HAXMUTE KHOIKY Quit
(Boixop) B BepxHeit yactu okHa Debug Control (Ynpasnenue ornapkoit). ITpo-
rpaMMa TYT JKe 3aBepIINUT paboTy. ITo yIOOHO, ecu BaM HeOOXOAMMO HavyaTb OT-
JIaJIKy 3aHOBO C CaMOr0O HadaIa.

Hapuranua mo xogy

3anycTute nporpaMmy «IlapcTBo fpakoHOB» 1of oTnaguukoM. IIpomomxaii-
Te TOILIaroBOe BBINOTHEHNE, TIOKA He NOoCTUrHere cTpoku 37. Kak mokasaHo Ha
puc. 6.3, 310 cTpoKa ¢ ¢pyHKimeit displayIntro (). Korga Bbl cHOBa Ha)kMeTe KHOII-
Ky Step (Illar), oTaguuk Ha4HET BBIIOMHEHME (PYHKIIUY Y OKQXKETCS B CTPOKe 5 —
nepBoit crpoke pyHKImu displayIntro(). DTOT TaK Ha3bIBAEMBbIIT Uid2 ¢ 6X000M.

Korya BbIONTHEHME TPUOCTaHOBUIOCH B CTPOKE 5, BAM MOYKET IOHA00UTHCA TIpe-
KPaTUTD MOLIATOBYI0 OTMafKy. Ecyii BbI HaxkMeTe kHOIKY Step (I1lar) eme pas, oriaj-
4K BOVifleT B QyHKIMIO print (). OHa OTHOCUTCA K BCTpOeHHbIM pyHKImAM Python,
HO9TOMY Helle/iec000pas3HoO IPOIYCKaTh ee depes oTiaguuk. ynkuum Python, Takue
Kak print(), input (), str() u randint(), y>ke TIJaTeIbHO IPOBEPEHBI HA OTCYTCTBME
6aroB. MO>XHO IIPeAIONIOKIUTb, YTO 3TH (PparMeHTs Kofa He Cofiep>Kar 6aros.

Bbl >ke He XOTUTe TepsATb BpeMsl, IpoBepsia KaXAyo GpyHKiyo print () ? IToaro-
My BMecTo Haxkatys kHonku Step (Illar), koTopas npuBefeT Bac K IIpoBepKe Koja
¢byuxuyy print (), Haxxmure kHonky Over (Iar ¢ 06xonom). OHa IIO3BONUT 0601i-
mu xop BHyTpu GyHKImy print (). Kog BHyTpu dyHKImM print () 6yaer BbINOTHEH
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B OOBIYHOM PEXVMe,  3aTeM OT/IAYMK IPMOCTAHOBUT PabOTY, KOT/Ia BHITIOTTHEHMe
¢byHKuMY print () 6ygeT 3aBeplIeHO.

dragon.py - D:\Mpumepbitdragoy
[ dragon.py i ¢ [# Debug Control — a X

¥ stack W Source
¥ Locals ¥ Globals

File Edit Format Run Options

def displayIntro(): Gul Stﬂpl Overl Ou‘t] Quitl

print ("' 'Bu HaxomTe

llepen coBoit B BY

KOTODHIT TOTOB mnoj

MAMHET M TOJIONHEI

print () 'bdb'.run(), line 431: exec{cmd, globals, locals) A
>'_main_".<module> (), line 37: displaylntro(}

dragon.py:37: <module>()

def chooseCave():
cave = ''

while cave != '1' andg

print ('B xaxymo ndg

cave = input ()

return cave

def checkCave (chosenCave)

I
print ('Bu npubmmxaeT Locals I
time.sleep(2) None A
print ('Ee remzora 3ad
time.sleep(2) A
print ('Bossmoil Opaxoy Globals I
Ez s ‘i ) _ annotations__{} A
ime.sleep(2 e e
_ builtins_ <module 'builtins' (built-in)>
friendlyCave = randon _doc_ None
_file_ ‘D:\\\\Mpumeps\\\\dragon.py'
if chosenCave == str . = g
prine(* nemrnd —loader_ <class '_frozen_importlib.Builtinlmporter'>
else: _name__ '_main_' v
print('...MOMEHTANBEHO Bac CEBeOaeT!')

playAgain = 'zma'
while playAgain = 'ga' or playAgain = 'g':

caveNumber = chooseCave ()
checkCave (caveNumber)

print ('lonuTaere ymayy eme pas? (ma wm Het)')
playAgain = input ()

v
Ln:1 Col 0

Puc. 6.3. NowaroBasa npoBepKa Kofa nporpamMmbl, CTpoka 37

O6x01 — yROOGHBIIT CIIOCO6 IIPONYCTUTD KOf BHYTpY GyHKIuM. OTIafg4mK Te-
nepb OyIeT IPMOCTaHOBJIEH Ha CTpoKe 38 — caveNumber = chooseCave ().

Haxxmure xHomky Step (Illar) cHoBa, 4TOOBI IIepeiiTi K KOy BHYTpU QyHKLIUM
chooseCave (). [IpogomxkariTe moraroByo IpoBepKy Kofia, IOKa He JOCTUTHeTe CTPO-
Ku 15, oTBeyaroleli 3a BbI3oB GyHKIyy input (). IIporpamma 6yneT >kiarh, HOKa BB
BBefleTe OTBET B MIHTEPAKTMBHOI 000/I0UKe, TOYHO TaK e, KaK IIpY OOBIYHOM BBI-
HOTHeHVM TIporpaMMbl. Ec/u BbI ceifdac mombiTaeTech HaxaTh KHONKy Step (Ilar),
TO HIYETO He IPON30IET, IIOTOMY 4TO IIPOrpaMMa >KZIeT OTBETa C KITaBUATYPBL

Bepunrecs o6patro k IDLE u BBenmte HOMep memiepst. [Ipexxye ueM Bbl cMoO-
JKeTe BBECTV 4YNC/IO, B HVDKHEI YacTU MHTePaKTMBHON OOO0MOYKM JO/KEH IOs-
BUTBCA MUTAIOLINIT Kypcop. VHade TeKCT, KOTOPBIN BbI BBEfieTe, He IOABUTCA.
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Kak Tonbko BbI Ha)XMeTe KnaBuily Enter, oTmafumk Ipofo/KUAT MOMIATOBYIO
IIPOBEPKY KOfia.
Terepp Haxmure kHonky Out (Ilar ¢ Brxopmom) B okHe Debug Control
(YpasrneHue 0T1afKoit). ITO TaK Ha3bIBAeMBbIIT Uide ¢ 8b1X000M, TaK KaK 9Ta KHOII-
Ka MHCTPYKTHMPYET OT/IA4INK «IIePelIarHyTh» CTOIBKO CTPOK, CKONbKO HOTpeOy-
eTcsl, OKa MHTEPIPEeTaTop He BepHeTCA U3 (QYHKUMM, B KOTOPOJ HaXOJUTCA Ha
IaHHbIT MOMeHT. [Tocte BbIXofa 13 QYHKIUMY MHTEPIIPETATOp IeperijieT K epBoit
CTPOKe, PacIIO/IOXKEHHOI! IOCTIe TeKyIel (PyHKIMN.
Ecnu nuTepnperaTop HaxopuTcsa BHe QYHKIVY, TO HakaTye KHorky Out (Ilar
C BBIXOZIOM) ITIpMBEZET K TOMY, YTO OT/IQJ4MK BBLIIIOTHAT BCe OCTa/IbHbIE CTPOKYU
B IIporpamme. JTO AeCTBIE aHAJIOTMYHO HaXKaTnio KHonkyu Go (Buepen). Humxe
IpefCTaB/IeHO KPAaTKOe OMNCAHMe KaXK/10/ KHOIIKIL:
o Go (Bmepen) BBIIONMHSIET OCTABIIYIOCSA YaCTh KOAA B OOBIYHOM PEXIUME 10
KOHI[a, MU TI0Ka He JOCTUIHET TOYKM OCTaHOBa (CM. pasfen «YCTaHOBKa
TOYeK OCTaHOBa» Jlajiee B 3TOI IVIaBe).

o Step (Illar) BrINONHACT OZHY MHCTPYKLMIO MM OfuH miar. Eciu crpoka
COZIEP>KUT BBI3OB PYHKIINM, OT/IAUUK TIeperifieT BHYTPb pyHKIMN.

o Over (Illar ¢ 06x0mOM) BBLIIIONHAET OFHY MHCTPYKLMIO VIV ORMH LIar
Ecnu Ko B CTpOKe COLep>KUT BbI30B (DYHKI[MU, OT/IAUMK He nepetidem
6 Hee, HO nponycmui 3TOT BBI3OB.

e Out (Illar ¢ BBIXO;OM) IPORO/DKAET IIEPEXOAUTH II0 CTPOKAM KOJa, IIOKa
OT/IAJYVK He MIOKMHET TeKYIIYIo GYHKLMIO. DTO 8b1x00 U3 GYHKLIUUL.

e Quit (Bbixoy) HeMesIEHHO 3aBeplIaeT IIPOrpaMMy.

Tenepbn, Korzia BBl yMeeTe UCII0/Ib30BATh OT/IAUNK, JaBaiiTe HONpoOyeM HaliTi
6aru B KOfie IPOrpaMMBbl.

Mowuck 6aros

OTagumK MOXKeT IOMOYb BaM HAIIT! MCTOYHMK OIIMOKM B Ballleil IIPOrpaMme.
Huoxe, B kauecTBe IpuMepa, peACcTaBaeH Koj IporpaMMsl ¢ ouinbkoit. IIporpam-
Ma II0 CJIOXKEHUIO CITy4allHBIX YMCeN COTLEePXKUT Oar, KOTOPBII CIefiyeT HailTH.

B pepmaxkrope ¢ailioB cosmaiiTe HOBbIL (aitl, BHIOpPAB KOMAHAY MEHIO
File = New File (®aitn = Hossrit ¢aitn). Beegure ciepyoninit KOxg B OTKpPBIB-
IIeecsi OKHO U COXpaHuTe (ailsl 1o uMeHeM buggy.py.

buggy.py

. import random
. numberl = random.randint (1, 10)

. number? = random.randint (1, 10)

= W o e

. print('Cxombko Gymer: ' + str(numberl) + ' + ' + str(number2) + '?')
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. answer = input()

. if answer == numberl + number2:

5

6

7. print ('BepHo!")
8. else:

9

print ('Her! IpaBumibHent oreer - ' + str(numberl + number?2))

BeemuTe KOfi MporpaMMbl MMEHHO TaK, KaK ITOKa3aHO BBIIIE, JJaKe €C/IU BbI
yKe yBupienu ommOKky. Janee Haxxmute knasumry F5 u samyctute nporpammy. Bot
KaK OHa MOI7Ia OBl BBITIAZIETH TIPU 3aITyCKe:

Ckombko Oymer: 9 + 97
18

Her! IpaBumbhent orseT - 18

Bor u 6ar! C60s B mporpamme HeT, HO OHa 11 He paboTaeT JODKHBIM 06pa3oM.

[Tporpamma cOOOIIaET MOIb30BATEN, YTO OH BBEJI HEMPABMIBHOE YUCIIO,
Ia)ke eCyIM OH JIa/l TIPABUJIbHBII OTBET.

3amyck mporpaMmbl HOJ, OTIaAYMKOM [O3BOMTUT HAWMTHU IPUINHY OLIMOKIL.

BBepxHeit yacTi OKHaMHTepaKTUBHON 060mouky HaxxMuTe Debug= Debugger
(Ornagka = OTmmagumk) /1 BBIBOZIA HA 9KpaH uanorosoro okHa Debug Control
(VmpaBnenne otnanxoii). (Yoemurech 4TOo B OKHe ycTaHOBIeHbI (praxkku Stack
(Crex), Locals (JIokanbusie), Source (Kox) u Globals (Ilo6anbueie).) anee Ha-
xxmute Knasuiry F5 B pegakTope aiinos s samycka nporpaMmsl. Terepb mpo-
rpaMma 3alyCTUTCS TIOf] OT/IAf9MKOM.

OTMaguuK HAYHET CO CTPOKM import random.

1. import random

37ech HeT HU4ero 0cOOeHHOT0, II03TOMY ITPOCTO HakMuTe KHOIKY Step (IIlar),
4TOOBI BBIIOMHNUTD YKa3aHHYI0 KOMaH/Y. Bbl yBuaute, 4T0 MOZy/Ib random 5o6as-
neH B o6mactb Globals (Ilmo6anpubie). CHoBa HaxkmuTe KHOKY Step (Illar), 4To6b1
BBIIIO/THNUTD MHCTPYKIIMIO B CTPOKE 2.

2. numberl = random.randint (1, 10)

[TosiBUTCS HOBOE OKHO pefakTopa ¢aiioB ¢ Qaitiom random.py. Bl nepe-
LUK K KOAY BHYTpU QyHKUuM randint () mopyns random. Bbl Besp OMHUTE, YTO
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BCTpoeHHble ¢yHKIMy Python He cTaHYT IpUYMHOI OIIMOKY, IIO9TOMY HAXKMUTE
kHorky Out (Illar ¢ BeIxozoM), 4T00BI BIITK U3 GYHKIMM randint () ¥ BepHYTCS
K Halllell mporpamme. 3ateM 3aKpoiite OKHO random.py. B ciepyrommmit pas Bbl MO-
»KeTe Ha)xaTb KHonKy Over (IIlar c o6xomom), 4T06b1 0605ITH PyHKIMIO randint ()
BMECTO TOTO, YTOOBI 3aXO/INTh B HEe.

Kop B cTpoke 3 Tak)Ke COIep>KUT BbI30B (PyHKImy randint ().

3. number2 = random.randint (1, 10)

Oborinure ee, HaxkaB KHONKy Over (IIlar ¢ o6xozom).
Kop B cTpoke 4 comep>KUT BbI30B (PyHKILMY print () A1 oToOpaskeHns UTPOKY
CITyYafHBIX YVCel.

4, print('Cxombko Oymer: ' + str(numberl) + ' + ' + str(number2) + '?')

Bbl 3HaeTe, KaKue 41C/Ia IPOrpaMMa BBIBEJIET, ellje 10 TOr0, KaK OHa MX Harle-
vataet! BsrsiHure Ha o6macts Globals ([mo6anbHbre) B uanorosom okHe Debug
Control (anaBneﬁme OT/IafiKOM). Bel YBUUTE IepeMeHHble numberl u number?,
a PAIOM C HUMM 1[eJI0UMC/IeHHbIe 3HAYeHN s, KOTOPBIE OHU COJIEPIKaT.

ITepemennast numberl comep>KNUT 3HaUeHMe 2, a IepeMeHHas number? — 3Haye-
Hue 5. (Bamu cnyvaitnble 4ncra, ckopee Bcero, OyayT ormmyarbcs.) Korna Ber Ha-
kMete kHonky Step (Illar), ¢pyHkuMs str() KOHKaTeHMPYeT CTPOKOBbIE BepCum
9TUX LeJIBIX YMCETI, M IPOorpaMMa OTOOpPasuT CTPOKY B BBI3OBe print() ¢ aTmmm
sHadeHusamu. Oxuo Debug Control (Yipasienue o1/1afKoit) Ipy 9TOM BBIIIAANAT
TaK, KaK II0OKa3aHOo Ha puc. 6.4.

Haxxmnre xmasuiny Step (Illar) B cTpoke 5, 4TOOBI BBIIOMHUTH (PYHKIINMIO
input ().

5. answer = input()

OTmafumk OXX1jaet, IOKa UTPOK BBefleT OTBET B IIporpamMmy. Beemure Kop-
PeKTHbIT oTBeT (B MoeM cay4ae 7) B okHe IDLE.
OTnaf9uK COXpaHUT OTBET U IIEPEIJIET Jjaee K CTPOKe 6.

6. if answer == numberl + number2:

1. print ('Bepro!")
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[(# Debug Control - ] X
¥ stack | Source

Gol StEPl Overl Outl QUitI ¥ Locals ¥ Globals

000.py:4: <module>()

'bdb'.run(), line 431: exec(cmd, globals, locals) ~
> '_main_".<module>(), line 4: print{'Cxonbko Gyaer: ' + str(numberl) + ' + ' + str{numbe|

Locals I
None Ca)
v
Globals ]
_ annotations__ {} A
_ builtins_ <module 'builtins' (built-in)>
_doc__ None
_file__ ‘D\\\\Mpumeps\\\A000.py’'
__loader__ <class '_frozen_importlib.Builtinlmporter'>
__name__ '_main_'
_package_ None
_spec__ None
numberl 2
number2 5
random <module ‘random’ from "C:\\...thon36\\\\lib\\\\random.py"'> e

Puc. 6.4. lepemeHHOW numberl NPUCBOEHO 3HaYeHMe 2, a nunber? — 3HayYeHue 5

Kop B cTpoke 6 — 3T0 MHCTpYKIuA 1f. YcnoBue 3akmoyaeTcss B TOM, YTO 3Ha-
YeHME B OTBETE JO/DKHO COBIIAJIaTh C CYMMOII 4mcert numberl u number?2. Ecim ycmo-
BJi€ ICTUHHO, OT/IaJj4MK IIepeiifieT K CTPOKe 7.

Ecmu noxkHo — K ctpoke 9. Haxkxmute knasuiry Step (Illar) eme pas, 4To6br
BBIACHUTD, Ky/la OH IEePENJET.

8. else:

9. print ("Her! lpaBumibHent oTBer - ' + str(numberl + number?2))

Ornagunk B crpoke 9! Yro nponcxonnt? [Io/KHO ObITh, YCI0BYE B MHCTPYKIIUN
if 1o>kHO. B3I/IsIHUTe Ha 3HaYeHMA IepeMeHHBbIX numberl 1 nunber? u Ha otBet. O6-
partuTe BHUMAaHME, YTO 3HAYEHMS MEPEMEHHBIX numberl ¥ number? — Iie/ible YUCTIA,
HI09TOMY MX CyMMa TaK)Xe JO/DKHA OBbITh LiebIM uncioM. Ho 0TBeT — 3To cTpoKa.

9To 03HAYaeT, YTO BBIp)KeHNUe answer == numberl + number2 OyfeT BEIYUCIIATD-
cs o gopmyre '7' == 1.
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CTpoKoBoe 3HaueHue 11 3HaYeHNe LIeJIOTO YIC/Ia HMKOTA He OY[yT paBHBI APYT
IPYTY, HIO3TOMY YC/IOBME JIOXKHO.

9T0 1 ecTh oLIMOKA B KOJje: B HEM MCIIO/Ib3YeTCs 3HAUEHME answer, B TO BpeMs
KOIZIa c/IeflyeT MCIOIb30BaTh int (answer). VIsmenuTe ctpoky 6 Ha if int (answer)
== numberl + number2 M 3amyCTHUTE IPOrPaMMy CHOBaA.

Ckomnpko Gymer: 2 + 57
i

BepHo!

Teneps mporpamma pa6oTaeT IpaBUIbHO. 3aIyCTUTE €e ellle Pa3 ¥ HAMePEHHO
BBEJ[UTE HeIIPaBU/IbHbII OTBET.

Ber oTnapmnu mporpammy! ITomHKTe, KOMIBIOTEp OyHeT BBIIONHATH Bally
IIPOTPaMMBbI B TOYHOCTH TaK, KaK BbI VX HAINIIETe, faske eCIV Bbl HAIIMCAMI CO-
BCEM He TO, YTO HaMePeBalUCh.

YcTaHOBKa TOYEeK OCTaHOBa

ITomarosas oT/ajika Koyia, CTpOKa 3a CTPOKOIL, MOXKET 3aHATb CIMIITKOM MHOTO
BpeMeH). JacTo BaM ObI XOTEIOCh, YTOOBI IPOrpaMMa BBIIONHANACH B 0OBIYHOM
peXx1Me, IOKa He IOCTUTHET OIpefie/IeHHOl CTPOKN. BbI MOXKeTe yCTaHOBUTD 1104-
Ky 0ctmarosa Ha CTPOKe, C KOTOPOJ XOTUTEe HavaTh OTIafKy. Ec/u Bl Ipepmnonara-
eTe, 4TO Ipob/IeMa B BallleM KOfje, CKaKeM, B CTpOKe 17, IPOCTO YCTAaHOBUTE TOUKY
OCTaHOBA Ha 3TOJ CTPOKe (1160 Ha APy CTPOK BBILLIE).

Korpa nHTepIIpeTaTop JOCTUTHET 3TOM CTPOKM, IIporpaMma IepeiifieT B OT-
naguuk. Torma BBl CMOXKeTe BBIIOTIHATH KOJ IOCTPOYHO, YTOOBL HAMTH OLIMOKY.
Haxarue xnonku Go (Bmepen) samycTuT BBINOJHEHME IPOrPaMMbl B 0OBIYHOM
peximMe, II0Ka He OyfieT JOCTUTHYTA CIefyIoIas TOYKa OCTAHOBA MM KOHel] IIpo-
rpaMMBl.

Yro6bl yCTAaHOBUTb TOYKY OCTAHOBA B OIlepallMOHHON cucreMe Windows,
I[e/IKHNUTeE TIPAaBOil KHOIIKOJ MBIIIN 110 CTPOKe B pefiakTope (aiijioB 1 BbIGepu-
Te B IIOABUBIIEMCA MeHIo KoMaHy Set Breakpoint (YcTaHOoBNUTD TOUKY OcTaHO-
Ba). B omepanuonHoii cucteMe macOS LIe/IKHUTE IO CTPOKE MBIIIBIO, YAECPXKIBas
knaBuiy Ctrl, 4To65!I mepeiiTu B MeHI0, 1 Bbibepute KoMaHny Set Breakpoint
(YcTaHOBUTD TOUKY OCTAaHOBA). BbI MOXeTe yCTaHOBUTb CTOJIBKO TOUEK OCTAHO-
Ba, CKOJIbKO 3axoTuTe. PeflakTop (ail/ioB OKPacUT CTPOKM C TOYKAMV OCTAHOBA
B JKeJIThIN 1IBET.

Ha puc. 6.5 mpuBepieH npyuMep Kojja C yCTaHOB/IEHHBIMY TOUYKaMM OCTaHOBA.

YroObI yHaMUTh TOYKY OCTAHOBA, LIEJIKHUTE MBILIBIO II0 CTPOKE U BhIOEpUTe
nyHKT Clear Breakpoint (OuncTuTb TOUKy OCTaHOBA) B IIOSBUBILEMCS MEHIO.
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[:% dragon.py - D:\lMpumepei\dragon.py (3.6.2) = O

File

Edit Format Run Options Window Help

import random
import time

def

def

displayIntro():

print('''Bu HaxXogMTeCh B 3SEMIAX, 3aCEJIEHHNX APaKOHaMM.
Tlepen cofoif BH BMIMTEe ABE NemepH. B oaHoM M3 HMX - OpyxesmwbHEDE OpaxoH,
KOTOPE) POTOB MOOENMTHLCA C BaMM CBOMMM COXPOEMmarMM. Bo BTOpOM -
EAOHELT M TOJIOOHHIT OPakKoH, KOTOPHII MWMIOM Bac CBECT.''')

print ()

chooseCave () :

cave = '*

while cave != 'l' and cave != '2':
print ('B kaxkyp nemepy BH BOlOeTe? (HamroiTe KjaaBmmy 1 wm 2)')
cave = input ()

return cave

v

Ln: 15 Cok1|

Puc. 6.5. Kop ¢ AByma Toukamm ocTaHOBa

Mcnonb3oBaHme ToueK oCcTaHOBa

Janmee MBI pacCMOTPUM Ha IPOrpaMMy, KOTOpasi BbI3bIBaeT QYHKINMIO random.

randint (0, 1), MMUTMPYIOIIYIO IOAKUAbIBaHME MOHETKH. Ecn (byHKum[ BEpHET

1je/10e 4ucio 1 — 370 6yfmeT «open», a ecnu 0 — «pelikar. [lepemennas flips Oyger

HOJCYNTHIBATD, CKOJIbKO Pa3 «IIOfOpachiBalach MOHeTKa». IlepeMeHHas heads 6y-

AET NOACUYNTBIBATD, CKOJIBKO pa3 «BbIIIa/I» «OPEJD».

[Tporpamma «nop6pocutT MoHeTKy» 1000 pas. UemoBeKy A/ 3TOrO MOHAKO-
6utcs 6oree Yaca, HO KOMIIBIOTEp CMOXeT CHEIaTh 9TO 3a CeKyHAy! B aroii mpo-

rpaMmMe HET OH.I]/[6OK, HO OT/Iafg49MK IIO3BOJIUT HaM B3IJIAHYTb Ha TO, KaK 3Ta

nporpamma paboTaeT. BBemuTe yKasaHHBI HIDKe KOX B pefakTop GaiiioB U co-
xpaHute B a1 nox umeneM coinFlips.py. Ecnu y Bac BOSHUKAIOT OMIMOKY IIOCTIE

BBOJIa 3TOTO KOJja, CPABHUTE KOJ, KOTOPBII Bbl BBEJIN, C UCXOMHBIM KOJOM Ha CaliTe
inventwithpython.com/diff/.

coinFlips.py

1.

import random

2. print ('S nopbpowy moxeTxy 1000 pas3. Yragmait, cxomsko pa3 BemageT "Open"? (Haxuy knasuwy Enter,

uToOH HauaTh) ')

3
4
5.
6
1
8

. flips

. input()

0

heads = 0

. while flips < 1000:

if random.randint (0, 1) ==

heads = heads + 1

Mcnonb3oBaHune otnagunka
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9. flips = flips + 1

11. if flips == 900:

12. print ('900 nozkumeizanmit u "Open" Bbmanm ' + str(heads) + ' pas.')
13. if flips == 100:

14, print ('Mpn 100 Opockax, "Open" Bmman ' + str(heads) + ' pas.')
15. if flips == 500:

16. print ('Monnyu npoitneso u "Open" Beman ' + str(heads) + ' pas.')
17.

18. print()

19. print('M3 1000 nonBpacesarmi MoneTky "Open" Beman ' + str(heads) + ' pas!')

[

0. print('Hackonpko BE ONMM3KV K NPaBMIBHOMY OTBeTy?')

ITporpamma paboraeT FOBONBHO OBICTPO. Boblile BpeMeHN 3aHUMaeT OXIfa-
HIle, [TOKa II0/Ib30BaTeNnb HaXKMeT Knasuiny Enter, uem BupTyanbHoe mogbpacsiBa-
Hue MOHeTKU. [laBaiiTe IPEIIOI0KNM, YTO BbI OBl XOTENN YBUAETh KaK MPOrpam-
Ma «Iof0pacsiBaeT MOHETKY» pa3 3a pasoM. B OkHe MHTepaKTMBHOI 00OTOYKYN
BbpIOepuTe KOMaHAy MeHIo Debug = Debugger (Ornanka = Otrmaguuk), 4To0b!
OTKpPBITH Amanorosoe okHo Debug Control (Ynpasrenne ornaakoii). 3arem Ha-
>KMUTe KnaBuiy F5, 4ToObl 3a1IyCTUTD IIPOrpaMMy.

ITporpamma B oT/Iajfunke HauHeTcs co cTpoku 1. Haxxmure kHonky Step (Illar)
B okHe Debug Control (YnpasneHnne oTnankoit) Tpu pasa Ajisl BBIIIOTHEHUs Iep-
BBIX TPeX CTPOK Kofa (3To cTpoku 1, 2 u 3). Bel 3ameTnTe, 4TO KHOIIKM CTAHOBST-
Cs1 HeaKTUBHBIMY, IIOTOMY YTO BBI3BIBAeTCS (PYHKINMS input (), M MHTepaKTUBHAS
0007104Ka KT, KOIZia I0/Ib30BaTe/Ib YTO-TO BBefeT. [I[eNIKHMTe MBIIIBIO IO OKHY
IDLE u naxxmure kinasuiny Enter. (Yoenurecs, uro Haxkanu kaaBuiny B okae IDLE;
B IPOTMBHOM C/Tydae Ha)kaTue MOXKeT OBITb He PacliO3HaHO.)

Bor moxxete Ha)xaTb KHONKY Step (Illar) erre HeCKO/MBKO pas, HO BCKOpe ITOJt-
MeTe, 4TO /i 00XOfia BCeil MPOrpaMMbl BaM IIOHAZOOUTCS JOCTATOYHO MHOTO
BpeMeHN. BMecTo 3TOro ycraHOBMTE TOYKM OCTAaHOBA Ha CTpoKax 12, 14 u 16, urto-
ObI OT/IQ/{9MK OCTAHOBUJICS, KOTIa 3HAaUYeHMe IepeMeHHOI flips (Yncmo «HmopKu-
IbIBaHMIT») OyzeT paBHATHCA 900, 100 1 500, COOTBETCTBEHHO. DTU CTPOKM OyAyT
BbIJIe/IEHDI, KaK II0Ka3aHO Ha puc. 6.6.

ITocre ycTaHOBKM TOYEK OCTAHOBA HaXXMUTe KHONKY Go (Bmepen) B puano-
rosoM okHe Debug Control (Yiipasnenue ornazkoit). [Iporpamma 6ymer BbIION-
HATHCSI B OOBIYHOM PEXIMMe, ITOKa He JOCTUTHET CIeAYIOIieil TOYKM OCTaHOBA.
Korpa snayenne nepemenHoii f1ip craneT pasHo 100, ycrmoBue 1 MHCTPyKUyHK 1f
B CTpOKe 13 cTaHeT MCTUHHBIM. JTO IPUBEJET K TOMY, UTO HaYHET BBIIIOTHATLCA
KOJ B cTpoke 14 (r7e ycTaHOB/IEHA TOYKa OCTAHOBA), a 3HAYUT, OTIAAYMK OCTAHO-
BUT IIPOrpaMMy U BO3bMET BBIIIO/IHEHNME NTPOrpaMMbl Ha cebsi. B3risHuTe Ha 06-
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nactb Globals (I'mo6anbHbIe) B OKHe OTIaA4YMKa, YTOObI YBUETh 3HAUYCHNUA IIepe-
MeHHBIX flips («mopkuabIBaHMsI») u heads («opem»).

[i coinFlips.py - D:\Mpumepbi\coinFlips.py (3.6.2) - O X
File Edit Format Run Options Window Help
import random A
print ('S noafpomy mMonerxy 1000 pas. Yrazmad, CKOJLXO pa3 sumaneT "Cpen"? (Hamm x
input ()
flips = 0
heads = 0
while flips < 1000:

if random.randint (0, 1) == 1:

heads = heads + 1
flips = flips + 1

if flips = 900:
print ('900 nomrMmwBaHWii M "Open" BEman ' + str(heads) + ' pas.')
if flips = 100:
princ ('Ipu 100 Bpockax, "Open™ Buman ' + str(heads) + ' pas.')
if flips = 500:
| print ('HonnoyTy npoigeso M "Cpen" Buman ' + str(heads) + ' pas.')

print ()
princ ('¥3 1000 nomfpacHBaEMii MOHeTKM "Open" Buman ' + str(heads) + ' pas!')
princ ('Hacronexo BH GJM3KM K NPaBMIbLHOMY OTESTY?')

v

Ln: 16 Cok1

Puc. 6.6. YcTaHOBNEHbI TPV TOUKM OCTaHOBa B Koae daiina coinflips.py

Haxxvure xHOnKy Go (Bmepen) eme pas u mporpaMma IpOJO/KUT BBIIIOJI-
HATbCA, I0KA MUHTEPIIPETATOP HE JOCTUTHET CAEAYIOLEN TOYKM OCTAaHOBA B CTPOKE
16. CHOBa B3IJISIHUTE, KaK M3MEHIINCh 3HaUeHNA IepeMeHHbIX f1ips 1 heads.

Haxxmure kHotnKy Go (Bnepen) BHOBb, 4TOOBI IPOJOIKUTD BBIIIOJIHEHNE 1O
CIIefyIolell TOYKM OCTaHOBa B CTpOKe 12.

3aKn4yeHne

Hamucanne nmporpaMmMsl — 3TO TO/IBKO [OIOBYMHA pabOTHL. 3aTeM HeOOXOAIMO
YEOCTOBEPUTHCS, YTO Ballla IporpaMma padoTaeT JO/DKHBIM 00pasoM. OTIagunk
IIOMOTaeT BBITIIOTHUTD KOJ IIOIIAr0BO, CTPOKA 32 CTPOKOIL. BB MOXkeTe IpoBepuUTD,
KaKle CTPOKU BBITTOTHAIOTCA B KAKOM MOPsAZIKe, ¥ KaKe 3HaYeHUA COIepsKaT 1epe-
MeHHBIE.

Ecnn nmomrarosas mposepka IporpaMMBbl 3aHMMAeT CIMIIKOM MHOTO BpeMeHN,
BBI MOXKETE YCTaHOBUTD TOYKY OCTAHOBA, YTOOBI OT/IAUNMK OCTaHAB/IVBAJICS TOMb-
KO Ha HY>KHBIX CTPOKax KOfja.

Vcnonb3oBaHye OTIafYMKa — IMPEeKPacHbIi CIIOCO0 IOHATD, YTO fie/IaeT Mpo-
rpamma. Tak Kak 3Ta KHNUIA COREP>KUT 0OBSICHEHNsI KOla BCeX IIPUBEAEHHBIX UTP,
OT/Ia/{9MK TIOMOXKET ITOTYYUTh JOIOTHUTE/IbHbIE CBEEHVS O BAlMX COOCTBEHHBIX
IporpaMmax.
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NMPOEKTUPOBAHUE UTPbl «<BUCEJTULIA»
CNMOMOLbIO BJTOK-CXEM

p ) B sTOI1 I71aBe BBI CHIPOEKTUPYETE UIPY
«Bucenmnma». 9Ta wWrpa CyLecTBEHHO

= CJIIOKHEe, 4YeM IpeAbIgylie UIPbl, HO
d u 6onee umHTepecHas. V3-3a CIOXHOCTHU

UTPbl MBI CHavasja TLIATEJIbHO €€ CIIAHU-

pyeM, IIOCTPOMB B 3TOI ITaBe OIOK-CXEMY.

K nanmcanmmo kxoma urpnl «Bucemmma» Mpl OpUCTYNIUM
B 8 rinaBe.

B 3TOW MABE PACCMATPUBAIOTCA CNIEAYIOLWMUE TEMbI:

« ASCll-rpaduka
MpoeKTMpoBaHKE Nrpbl C MOMOLLbIO BI0K-CXeM

Mpasuna urpoi «Bucennua»

Bucenuia — 3710 urpa A gBOMX, B KOTOPOJM OMH UIPOK 3arajiblBaeT CII0BO
U PUCYeT Ha CTpaHMIle OT/Ae/IbHbIe IyCThIe KJIeTKY IS KaXX[0i OYKBBL A BTOpOIT
UTPOK IIBITAeTCA yrafiaTb OYKBbI, KOTOPbIe MOTYT OBITh B JAHHOM CJIOBE, a 3aTeM
U BCE CJIOBO LeTTMKOM.

Ecny BTOpOIt UIPOK IIPaBUIBHO yrafblBaeT OYKBY, IEPBbI/l UTPOK BIMCHIBACT
ee B COOTBETCTBYIOLIYIO IIYCTYIO KJIETKY. A eCu ommOaeTcst, HePBhIil UTPOK PUCY-
eT OffHy U3 YacTeil Te/Ia II0BELIIeHHOTO YeoBevka. YToObI o6eanTh, BTOpoil UTPOK
IO/DKEH yrajaTb Bce OYKBBI B CJIOBE IO TOTO, KaK IIOBEIICHHBI Ye/IoBeYeK OyzeT
MOJTHOCTBIO HAPMCOBAH.
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NMpumep 3anycka urpbi «Bucenuua»

Huoke npepcTasieH npuMep, 4to OyzieT BUIeTb 0/Ib30BaTe/Ib, UTPasi B HAIIM-
CaHHYI0 BaMU B I7aBe 8 urpy «Bucenuia». TekcT, KOTOpBIit BBOAUT UTPOK, BbIfe-

JIeH TTOTY>KUPHBIM LIPU(TOM.

BUCETINIA

to--t

OunbouHEe OyKBE:

Beemure OYKBY.

a

to--t

OmnBoYHEe OYKBH:

a

Beemure OyKBY.

OuubouHsle OyKBEL:

___a

Bemure OYKBY.

o

to--t

n

MpoeKkTrpoBaHue nrpbl «Bricenuua» c nomMoLlbto 6110K-cxem
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OuBouHEle OYyKBH: ¥ O
a

Beezure OyKBY.

OumbouHele OYKBE: U O

y__a

Beenure OyKBY.

T

OuvbouHele OyKBE: U O

yT _a

Beemure OyKBY.

K

IA! CexperHoe cnoBo - "yTka"! Bl yrazam!
Xorure CHIpaTh eme? (Oa WM HET)

HeT

ASCll-rpaduka

Ipaduxa ass urper «Bucemnija» — 9T0 CHMBOJIBL K/IABUATYPbI, HalleYaTaHHbIE
Ha sKkpaHe. Takoit Buy rpaduxn HasbiBaercsa ASCII-epaguxa (IpOUSHOCUTCA KaK
acku). OHa Obl/Ia IIpefIIecTBEHHNKOM IONY/IAPHBIX cefiuac «9Omonsn». Hipke mo-
KasaH KoT, HapucoBaHHbI mpu oMoty ASCII-rpaduku:
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_/xxx XX XXX xx\

/ RXXKXKK XX XX xx \
/ XX xx\
/ /\ x \
\ /\ /N \_
I/ N/ \_ Z \
I/ \ z \
/ 2 \
o \_ | XXX |
/] T _ x|
/ \ \ \ _/ \
\ N e \_/ / / xx /
\ \_ -——- 7 /
\ \ / /
\ /

ASCII-rpaduxa s urps «Bucenmuiia» 6ymeT BBIITIAETD TaK:

o=ttt et ot At et bt

/[ o | o | o | o0 | o0 | 0 |
[ /1N /1N /1IN
\ \ \ \ |/ I/ \

MpoekTupoBaHMe Nrpbl C NOMOLLbIO 610K-CXem

JTa Urpa HEMHOT'O C/IOJKHEE, 9€M T€, KOTOPbIE€ Bbl BUE/IN NO CUX IIOP, IIO3TO-
My JaBaiiTe IIofyMaeM o6 sTaIax ee IporpaMMIpoBaHA. JI/1 Hauasa BB cO3/laeTe
6710K-cxeMy (TuIIa TOJ, YTO MBI pUcoBasM AL Urpsbl «LlapcTBO IpakoHOB» Ha puc. 5.1
B I71aBe 5), YTOOBI HAITIAHO MIPeACTaBUTD TO, YTO 6y,ueT JenaTh mporpamMma.

Kak ymommHanocp B rmaBe 5, 6/10K-cXeMa IpeCTaBIsAeT coboil AuarpaMmmy,
OTPa)KAIOIIYI0 CEepUI0 IIAr0B B BUJE IOJeil (6/I0KOB), CBSA3aHHBIX APYT C IPyroM
cTpenkamu. Kaxkyjoe 1mone — 3To 1ar, a CTPENKM MOKA3bIBAIOT BO3MOXKHBIE CTIe-
pyromye mary. ITomecrure masner Ha orne «CTapT» 6710K-CXeMBI 1 IIPOC/IEIUTE 32
XOJIOM IIPOTPaMMBbl, IIEPEBUTASACH IO CTPENIKAM Ha JIpyTue I0d, T0Ka He JolifieTe
mo nona «KoHel». Bl Mo)keTe IBUIaTbCA OT IO/ K IIOIO TONBKO MO CTPETKAM.
Bbl He MOXKeTe IBUTATHCA Hasaj, O TeX IO, IOKa CTPe/IKa Bac Ty/a He IepeHeceT,

npOQKTI/IpOBaHVIe nrpbl «Bucennua» ¢ nomoLybto 610K-Cxem 1 1 1



KakK B ciayyae ¢ moyneM «VIrpok yxe HasbiBan 9Ty OykBy». Ha puc. 7.1 mokasana
HoTHAsA 6710K-cXeMa Urphl «Bucenuiay.

Crapt

3afyMblBaeM -
CeKpeTHoe CJI0BO

MNoka3biBaem
| Wrpoky Bucenuuy [+
1 NPOMyCKM

Mpocum nrpoka Nrpok yxe
yrapgatb 6yksy [ Ha3blBasn 3Ty OyKBYy

p AN

BykBa npucyTcTBy- BykBbl HET
€T B 3arajaHHOM B 3arajaHHOM
cnose cnose

/ N

Wrpok yragbisaet WNrpok He
BCe OYKBbI yragbiBaet
1 no6exgaer 1 npourpbiBaeT

N /

CnpawmuBaem
UrPOKa, XOoueT nn
OH CbIrpaTb CHOBa

KoHey,

Puc. 7.1. MNonHas 6nok-cxema nrpbl «<Bucenvua»

KoHewHO e, BBl He 0053aHbl COCTABIATH OIOK-CXeMY; Bbl MOXKETe Cpas3y Ha-
4aTh mucaTb Kof. Ho yacTo ObIBaeT Tak, 4TO, KaK TOIbKO BBl HaUMHaeTe INCATh
IporpaMmy, BaM Ha yM IPUXOJAT BeIlu, KOTOPbIe BbI XOTUTE H00aBUTD UM W3-
MeHUTb. Bce MOXXeT 3aKOHYMTHCA TEM, YTO BaM IPUJETCA YAAIUTh 3HAYNTEIbHBII
(dparMeHT Balllero Kofja, 4To OyfeT O3Ha4YaTbh TPaTy BpeMeHU. CaMblil JTydIINiL
CI10co6 9TOro 136€XKaTh — CIUIAHMPOBATD, KaK IO/DKHA paboTaTh MporpaMma 1o
TOTO, KaK HAaYMHATh IIMCATh €€ KOJ.

Co3paHue 6noK-cxem

Bamra 6/10k-cxeMa Heo6A3aTeNbHO MO/KHA BBIIVIANETh TaK, KaK IIOKa3aHO Ha
puc. 7.1. ImaBHOe, YTOOBI BBI IOHMMAN CBOIO OJIOK-CXEMY, — 3TO BaM IIOMOJXKeET,
KOTZia BbI HAYHETe IMCaTh KOZ. Bl MOXKeTe CIPOeKTHUPOBATh CBOIO O/TOK-CXeMY, Ha-
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yaB ¢ noneit «CrapT» u «KoHell», Kak IIOKa3aHo Ha puc. 7.2. Tenepp nogymarite
O TOM, 4TO IIPOMCXOMNT, KOTja BbI Urpaete B Urpy «Bucenuma». 4 Havana KOM-
IbIOTEP 3aJyMbIBaeT CEKpeTHOe CII0BO. 3aTeM UTPOK yrajbiBaer O6ykBbl. [lo6aBbTe
HOJISL JUIS 9TUX JIEICTBUIL, KaK OKa3aHo Ha puc. 7.3. HoBble mons B KaXoit 6710K-

cxeMe 00BefICHbI yHKTUPOM.

Crapt

n_—

3agymbiBaem |
ceKpeTHoe CJI0BO

==
—_=1— — 9
| Mpocnweose ||
e el |
KoHey KoHey
Puc. 7.2. HaunHaem npoeKkTnpoBaTtb Puc. 7.3. lobaBnsem 0ONONHUTENbHbIE

6nok-cxemy ¢ nonen «Crapt» un «KoHewy [Ba NofA C oNUcaHneM LWaros B urpe «Bucenuua»

Ho urpa He 3akaH4YMBaeTCs MOC/IE TOTO, KaK UIPOK yrazpbiBaer 6ykBy. IIpo-
rpaMMe He0OXO[MMO IIPOBEPUTD, COEP>KUT /I CEKPETHOE CTTOBO JAHHYIO OYKBY.

BeTBneHme B 610K-cxemax

Cy1iecTBYIOT IBa ClieHapyisA: OyKBa IIPUCYTCTBYET B CIOBE, MM €€ B HeM HeT. Bbl fjo-
GaBsgeTe [Ba HOBBIX 67T0KA B CXeMY — I10 OJIHOMY J/I1 Ka>KJIOTO U3 CLieHapyeB Pa3Bu-
A coOpITHIL. Tak cospaeTcs passeTBIeHNe B 67I0K-CXeMe, KaK II0Ka3aHo Ha puc. 7.4.

Crapt

3apgymbiBaem
CeKpeTHOe CNoBO

Mpocum nrpoka

yrapatb 6yKBy
D N
Byksa npucyTcTsy- BykBbl HeT
erssaragantom || ||  B3araganHom ||
cnose cnose
Y =
KoHey

Puic. 7.4. Pa3seTBieHe Ha AiBe OTaAeNbHble BETBU
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Ecny 6ykBa mMpuCyTCTBYeT B CEKPETHOM CIIOBE, C/IEAYeT IPOBEPUTD, BO3MOXK-
HO, UTPOK yrafaa Bce OYKBbI U BoIMrpai. Ecimy OYKBBL B C/IOBe HET, HY>KHO IIPO-
BEpPUTh, BO3SMOXKHO, ITOBEIICHHBIII Ye/I0BEK HapJXCOBaH IOJTHOCTBIO, Y UTPOK IIPOM-
rpas. JJo6aBbTe MO/ [/ 9TUX AEVCTBUIL.

bnoxk-cxema TEIIEPpb BBIITIAJUT TAK, KaK [I0OKa3aHO Ha pUC. 7.5.

Crapt

3agymbiBaem
ceKpeTHOe CJI0BO

Mpocum nrpoka

yrapatb 6ykBy
BykBa npucyTcTBy- BykBbl HeT
eT B 3arafaHHOM B 3arafjlaHHOM
cnose cnose
N .,
Wrpok yragbisaeT Wrpok He
| BCe OYKBbI || yragbiBaet |
1 nobexpaer 1 NpourpbiBaeT
KoHey

Puc. 7.5. Mocne pa3BeTBNEHNA Wary NPOAOIKAIOTCA B PasHbIX HaNpaBneHnsax

Het Heo6x0aMMOCTY pUCOBATh CTPENKY U3 O/ «ByKBa IPUCYTCTBYET B 3a-
raJlaHHOM CJIOB€» K IOMI0 «VITpOK He yrafblBaeT ¥ IPOUTPBIBAET», TAK KaK HEBO3-
MOYXHO IPOWUTPATh, IPaBUIbHO yrafaB O0yKBy. Kak m HeBO3MOXXHO BBIMIPATh, HE

yragaB 6YKBY, IIO3TOMY I [/1A 3TOTO I[CI‘/‘[CTBI/IH pucoBaTb CTPENIKY HE HY>KHO.

3aKkaHYMBaeMm AN HaYHaem Urpy cHa4asna

Korpa urpok BbIMTpa i IpoUrpas, ClipalliBaeM €ro, XO4eT /11 OH ChIIPaTh
3aHOBO, YTOOBI OTralaTh IPyroe cyoBo. Ecm Urpok He Xo4eT Urparp, IporpamMma
3aBeplIaeT paboTy; B IIPOTMBHOM C/Iydae IIporpamMMa IIpOJjO/KaeT BbIIIO/IHEeHVe

U 3aTafibIBaeT HOBOE CEKPETHOE CTIOBO. ITO ITOKa3aHo Ha puc. 7.6.
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Crapt

3afymblBaem
ceKpeTHoe CJI0BO

Mpocum nrpoka
yrapatb 6yKkBy

/

N

cnose

Byksa npucyTtcTy-
eT B 3arafjaHHoOM

BykBsbl HeT
B 3arajlaHHOM

cnose

/

N

Mrpok yragbiBaeT
BCe OyKBbI
1 nobexpgaet

Nrpok He
yragbisaet
v npourpbiBaeT

r

=

CnpawwuBaem
UFPOKa, XoueT fin
OH CbirpaTb CHOBa

Puic. 7.6. BeTku 6110K-CXembl C 3aNpocom,

¥

KoHey

XOYeT NN UTrPOK CbIrpaTb CHOBa

Cnepyiowan nonbITKa

Tenepn 6710K-cxema 10 6O/bIIEN YaCTH 3aBepIIeHa, HO HaM BCe ellje KOe-4ero
HeflocTaeT. Bo-nepBhIX, UTPOK He yrafibiBaeT OYKBY TONbKO OJMH Pas; OH HPOJON-
KaeT yrafipIBaTh OYKBBI 10 TeX 0P, II0OKa He BRIMTPaeT W He npourpaet. Jopu-
CyJiTe JB€ HOBbIE CTPE/IKM, KaK II0OKa3aHo Ha puc. 7.7.

A KXaK OBITD, €CTIM UTPOK HAa30BET Ty JKe CaMyIo OYKBY cHOBa? BMecTo TOro uro-

ObI ITPOBEPATD OHY M TY K€ OYKBY IIOBTOPHO, II03BOJIbTE UTPOKY 3arafjaTh JPYTYIO

6ykBY. 9TO HOBOE IOJIe IOKAa3aHO Ha puc. 7.8.

Ecnu VTPOK ABaKAbl Ha3bIBA€T OOHY U TY K€ 6YKBY, 6710K-cxeMa BO3BpalljaeT-

cs k oo «I[Tpocym nrpoka yragarb OykBy».
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3agymbiBaem
CeKpeTHoe C/I0BO

:

.| [Mpocym nrpoka

r -
! yrapatb 6yKBy !
I i
I I
i I

BykBsa npucyTcTey- BykBbl HeT

€T B 3arajlaHHOM B 3arafjlaHHOM

cnose cnose

/

Urpok yraabisaet Nrpok He
BCe GYKBbI yragpiBaet
1 nobexpgaet 1 NpourpbiBaeT

A\

CnpawvBaem

NrpoKa, Xo4eT nn
OH CbIrpatb CHOBa

KoHel,

Puc.7.7. nyHKTI/IprIe JINHUN NOKa3blIBaloT, UTO NFPOK MOXET yraﬂblBaTb CHOBa

3agymbiBaem
CeKpeTHoe CI0BO

: I

Mpocum nrpoka | Urpok yxe |
yrafiatb 6yKBy HasblBan 3Ty 6yKBy

P lentas

BykBa npucyTcTsy- BykBbl HeT
eT B 3aralaHHOM B 3araflaHHoOM
crose croBe
Wrpok yragbisaet Wrpok He
BCe 6YKBbI yragpbiBaet
1 nobexpaer 1 npourpbiBaeT
Cnpawvisaem

NTPOKa, XO4eT Nn
OH CbIrpaTb CHOBA

KoHey,

Puc. 7.8. [lJo6aBnsAem Wwar Ha TOT C/lyyaii, eCiv UFPOK Ha3san byKay,
KOTOPYIO Y>Ke MPOM3HOCKI paHee
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O6paTHasn cBA3b C UTPOKOM

Jrpoky Heo6XOIMO 3HATh, KaK OH CIIpaBisAercs. IIporpamma oMKHa OTO-
OpasuTh PUCYHOK IIOBEIICHHOIO YelIOBeKa M CEeKPeTHOe C/I0BO (C HMpOIycKaMu
BMeCTO OYKB, KOTOpbIe UI'POK ellle He yrafian). 9ToT MHTepdeiic HO3BOMUT UTPOKY
IIOHATD, HACKOJIBKO OH O/IM30K K Io6efie MM K IIPOBaJy.

OTa uHbOpMansa 0OHOBIAETCA KaXK/BLI pas, KOIfa UTPOK IIbITAeTCA YrafaTh
6ykBy. [lo6aBbre 670K «[lokasbiBaeM UTPOKY BUCEIMIY U IPOIYCKM» B CXeMY
MeXly 6mokamy «3ajfyMbIBaeM CeKpeTHoe coBo» 1 «IIpocuM Mrpoka yramathb
OyKBY», KaK II0Ka3aHO Ha puc. 7.9.

Crapt

3apymbiBaem
CeKpeTHOe C/I0BO

r—_—_=1— — 9

— Moka3biBaem —

WrPOKy BUCenuuy
1 NPOMyCKn

Mpocum nrpoka Wrpok yxe
yragatb byksy Ha3blBas 3Ty GyKBY

/ N

Byksa npucyTcTBy- BykBbl HET
€T B 3aragaHHom B 3aragaHHOM
cnose cnose

s N

Wrpok yragbisaet Wrpok He
BCe OYKBbI yragbiBaeT
1 no6expgaer 1 NpourpbiBaeT

CnpalvBaem

NrpoKa, Xo4eT nn
OH CbIrpaTb CHOBa

¥

KoHely,

Puc. 7.9. Jobasnsem 6510k «[1oka3biBaeM NrPOKY BUCENNLY 1 NPONYCKN»
[na o6paTHON CBA3N C UTPOKOM

BeiriapuT Hemnoxo! JTa 6/10K-cXeMa IOTHOCTHIO OIMMCHIBACT MOPSIIOK UTPO-
BOTO Ipoljecca npuaokeHns «Bucennia». B1ok-cxema IoMoXxeT BaM He YIIYCTUTD
HIYETo 13 TOTO, YTO CIeAYeT YIecTh IIPM pa3paboTKe UTPHI.

npOQKTI/IpOBaHVIe nrpbl «Bucennua» ¢ nomoLybto 610K-Cxem 1 1 7



3aKkndeHune

Bam MO>XeT 1OKas3aTbCsi CKYYHBIM pUCOBaHMe O/I0K-CXeM Iiepe]; HallcaHueM
IporpaMMbl. B KOHIle KOHIOB, JIIOfIM KEMAIOT UTPATh B UTPhI, @ HE pacCMaTpUBaTh
6mok-cxemp! Ho ropasgo serde BHOCUTh M3MEHEHWUS U BBIAB/IATH MPOOIEMBI,
mpeponaras, Kak 6yger paborarb IIporpaMma, npescoe 4eM MUCATh ee KO,

Ecnu BbI cpa3y mpuCTyIiTe K HAMCAHNIO KOfA, TO MOXKeTe OOHAPY>KUTD IIPO-
671embl, Tpebyrole U3MEHEHNUs KOJia, KOTOPbIIT y>Ke HAINCaH, 4TO OyaeT mycToi
TpaToll BpeMeH! U ycuauil. VI Kak[plil pa3, Korja Bbl U3MeHseTe CBOJ KOJI, BB
PUCKyeTe HafieNlaTb HOBBIX OLIMOOK, BHOCS M3MeHeHus. Hamuoro addexrusaert
3HaTbh, YTO BBl XOTUTE MIOCTPOUTD B UTOTE, IPEXE YeM NPUCTYIATh K CTPOUTENID-
cTBy. Tenepp, Korza y Hac ecTb 6/I0K-CXeMa, JjaBaiite co3fganuM urpy «Bucemnma»
B I71aBe 8!



HANMNCAHUE KOAA UTPbl «<BUCEJTULIA»

p \ B 37011 I71aBe BBl y3HaeTe MHOIO HOBOTIO.

Ho ne Bonmuyiitech, — mpexjpe 4eM Ipu-

= CTYIUTDb K HaIIMCAHNIO KOJja UTPHI, BBI I10-

C\ 3HAKOMMUTECH C HOBBIMY IIOHATUAMHI B VIH-

TepakTUBHOI obOonouke. Bbl  m3yunmre

memoovl — (yHKIMY, Ha3HaYeHHbIe O0DbeK-

TaM. A TaK)Xe M3y4NTe HOBBI TUII JAHHBIX — chnucok. [Tocre

TOTO KaK 3TV KOHIIeNIVY OyAyT MOHATHBI, HAIIMCaTh paboynit
KOJ, I/ UTPbI «Bucenuiia» cTaHeT 3HAYUTENbHO MIPOLIE.

B 3TO NMABE PACCMATPUBAIOTCA CJIEAYIOLUE TEMbI:

« Cnuckn

« Onepatop in

- MeTogpbl

»  CTpokoBble MeTogbl split (), lower (), upper (), startswith() uendswith()
« WHcTpyKumm elif

UcxopHbin Koa urpbl «Bucennuya»

Kop aToit Urpbl HEMHOTO JJIMHHEe MpefbIAyLuX

YBEAUTECH,
YTO NCIOJIb3YETE
PYTHON 3,

IpYMepOB, HO 6oiblras ero 4actb — 910 ASCII-Kop A HE PYTHON 2!

IJISL POPUCOBKU «[IOBEIIEHHOTO.

B pemakTope daiinoB cospaiiTe HOBBIT Qaiiy, BbI-
6pas komanzy MeHio File = New File (®Paiin = Hosblit
daitn). B oTKpbIBIIEMCsT OKHE BBEIWUTE IIPUBELEHHBII
HIDKe VICXOJHBI KOJI ¥ COXpaHNTe (ailyl I0J, MMeHeM
hangman.py. 3aTeM 3amycTUTe IPOrpaMMYy, HKaB KJIa-
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suury F5. Eciivi mpy BBITIOTHEHNY TPOrPaMMBbI BO3HMKAIOT OMINOKY, CPaBHUTE KO,
KOTOPBIil BB HAOpau, C OpUIMHAIBHBIM KOJOM C IIOMOIIbIO OHJIA/{H-UHCTPYMEHTa
Ha caitte inventwithpython.com/diff/.

hangman.py

1. import random

2. HANGMAN PICS = ['''
3.0 4t

|

I

|

J— ] T

- i

tomt

© @ - o U

12. ===|ll’ T
13, +---t

17. ==='11, 1

22. ==='11, 11

217. ===t11, 11

300 /1N

3. ===t
33, 4t
34,0 |
35. /1N
36. /\ |
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37.
38.

===111]
words = 'amct axyna Gabyux OapaH Oapcyx Gofp Cblx BepOionm BOMK BOPODE) BOPOH Bifpa TolyGb rych xaba 3epa 3ues
MHIDK KuT koBpa K03a K03ell KOMOT KOpOBa KOUKa KPOMMK KDHCA Kypuua NaMa Jacka neelb IeB Jca JOCOCh JOCh JIA-
TYIXA MefiBelb MOJIIOCK MOMb Myl MypaBelf Mellb HOPKa HOCOPOT 0Be3bfHA OBLA OKYHb ONEHb OPeN OCell Na#na MayK MATOH

nonyray myMa ceMra CkyHc coBaka COBa TUTD TPUTOH TONEHb yTKa Qopenb xopek uepenaxa scrpef smepuua'.split()

. def getRandomWord (wordList):
# OTa (QyHKUMA BO3BpAllaeT CIyYalHyl CTPOKY U3 NEpPelarHOTO CHNUCKA.
wordIndex = random.randint (0, len(wordList) - 1

return wordList [wordIndex]

. de

h

displayBoard (missedLetters, correctletters, secretiiord):
print (HANGMAN PICS[len(missedLetters)])
print()

print ('OmnGounele Gyxse:', end=' ")
for letter in missedLetters:

print (letter, end=" ")
print()

blanks = ' ' * len(secretiord)

for i in range(len(secretiiord)): # 3aMeHser mpomyckyu OTrafaHHEMY OyKBaMy
if secretlord[i] in correctLetters:

blanks = blanks[:1] + secretWord[i] + blanks[i+l:]

for letter in blanks: # Ioxa3:BaeT CeKpeTHOe CIOBO C mpofenamyt Mexmy OyKBamy
print(letter, end=' ")
print()

. def getGuess(alreadyGuessed):
# Bo3Bpalaer OykBy, BBELEHHYD XTPOKOM. JTa QYHKINA MPOBEPAET, YTO MIPOK BBEI TONbKO OLHY OYKBY U HYYETO GOIble.
while True:
print ('Beemure GyxBy.')
guess = input()
guess = guess.lower ()
if len(quess) != 1:
print ('Toxanyiicra, BBemMTE OZHY OyxBY.')
elif guess in alreadyGuessed:
print ('Bel yxe HaszeBamy 3ty OykBy. HazoBute mpyrym.')
elif guess not in 'aBBTIEEX3UMKIMHEONPCTY XLUMIBEDLS0M " ¢

print ('Toxanyiicra, BBemuTe BYKBY.')
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76. else:

77. return guess

79. def playAgain():

80.  # Jra QyHxuus Bo3Bpauaer 3auerue True, eCIM UTPOK XOUET CHIPATH 3aHOBO; B MPOTUBHOM CJydae BO3Bpamaer False.

81. print ('Xorure cHrpats eme? (ma wm Her)')
82. return input().lower().startswith('zn'

83.

84.

85. print ("BUCE NN IA"

86. missedletters = "'

87. correctlLetters = "'

=)

8. secretWord = getRandomWord (words
89. gameIsDone = False

90.

91. while True:

92. displayBoard (missedLetters, correctletters, secretiord

93.

94. # Tlo3BONIIET UTPOKY BBECTM OYKBY.

95. guess = getGuess (missedletters + correctletters)

96.

97. if guess in secretWord:

98. correctletters = correctletters + guess

99.

100. # lpoBepsieT, BHUIPAN JU UIPOK.

101. foundAlllLetters = True

102. for i in range(len(secretWord)):

103. if secretWord[i] not in correctletters:

104. foundAllletters = False

105. break

106. if foundAllLetters:

107. print ('IA! Cexpersoe cmoBo - "' + secretWord + '"! Bu yramamu!')
108. gameIsDone = True

109. else:

110. missedletters = missedLetters + guess

111.

112. # TlpoBepsieT, MPEBHCWUN JY UTPOK JMMUT MOMHTOK ¥ NPOMUTPAl.
113. if len(missedlLetters) == len(HANGMAN PICS) - 1:

114, displayBoard (missedLetters, correctletters, secretWord)

115, print('Bvcuepramacenomsmi! \neyratasobyxe: '+t (len (nissedletters) ) + 'nyragasobyxe: '+str (len(correctletters) )+, Bumosaraganoctoso" ' +secretiiordt'". ")
116. gameIsDone = True
117.
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118. # 3anpalnBaeT, XOUeT M UTPOK CHIPATh 33HOBO (TOJBKO €CIV UIDa 3aBepleHa) .

119. if gameIsDone:

120. if playAgain():

121. missedletters = "'

122. correctletters = "'

123. gameIsDone = False

124. secretWord = getRandomiord (words
125. else:

126. break

MmnopTt moayns random

[Tporpamma «Bucemmija» cydaiiHbIM 00pasoM BBIOMpaeT CIOBO M3 3apaHee
OIIpefie/leHHOTO CINCKA M MpefjIaraeT yrajlaTh 9TO CJIOBO UTPOKY. BoaMoxxHOCTD
TaKOTO CTy4aifHOro BbI6opa obecrednBaeT MORYIb randor, KOTOPBII MMIIOPTHPY-
€TCs B IIEPBOIL CTPOKE KOJIA.

1. import random

Ilepemennasa HANGMAN PICS BO BTOpPOJ CTPOKE HEMHOTO OTJIMYAETCA OT Ilepe-
MEHHBIX, C KOTOPBIMU BBl YK€ 3HAKOMBI. [IJIs MOHMMaHUA CIENYIOIETO KOfIa BBI
JOJDKHBI TO3HAKOMUTDBCS C HECKOJIBKMMMU JJOIIO/THUTETbHBIMIU KOHIIETIIASIMM.

KOHCTaHTDbI

Crpoku ¢ 2 1o 37 — 3TO OfjHa I/IMHHAsA MHCTPYKILIVA IPUCBAaUBAHNA /1A Ilepe-
MeHHO HANGMAN PICS.

HANGMAN PICS = ['''

oot

11T

RS2 I S SUR NCY

~~NPONYILEHO=~

37. ===111]
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VIMst epeMeHHOI COCTOUT 13 IPOINCHBIX 6YKB. TakuM 06pas3oM, 1o corna-
IIeHNI0, 0003HAYAIOTCSI KOHCTAHThL. KoHcmanmpl — 3TO TepeMeHHble, 3HaYeHs
KOTOPBIX He M3MeHSAI0TCA B IIpoLjecce paboThbl IPOrpaMMBbI C MOMEHTa UX 00'bsBIe-
HuA. XOTs Bbl MOXKETE MISMEHUTD 3Ha4YeHNe IepeMeHHoi HANGMAN PICS Takke Ipo-
CTO, KaK ¥ /00071 APYroil nepeMeHHOI, UMsI IPONMUCHBIMYU OYKBaMy HAIIOMUHAET
BaM, YTOOBI BBI 3TOTO He JeIalu.

Kak 1 B cydae co BceMyt OCTalIbHBIMM COIVIALICHUAMM 110 0(OPMICHMUIO KOJIa,
BbI BOBCE He 0053aHbL UM ciefoBaThb. Ho, cobimonas ux, BbI cienaere Koy 0oee mo-
HATHBIM [ APYTUX IPOrPaMMICTOB.

Cnuckn

3HaveHue nepeMeHHOI HANGMAN PICS COCTOMT M3 HECKONBKMUX CTPOK. IDTO Ha-
3bIBaeTCA CIMCKOM. B cImckax, B KauecTBe 3/1eMEHTOB, MOTYT COJlep>KaThCs pas-
JIMYHbIE 3HAYEHUS.

BBenuTe B MHTEpaKTUBHYI0 000JIOUKY CIIE[YIOLINIT KOJ:

>>> animals = ['akcomomns', 'apronaBr', 'acTpunex', 'ambbept']
>>> animals

['akcomomms', 'aproHasT', 'actpunbn', 'anbbeptT']

Cnncox animals cogepxut yeTblpe 3HadeHMs. CIMCOK 3HAYEHNII HauyMHaeTCA
U 3aKaHYMBAETCSA KBaJPaTHBIMU cKobOKamMu — []. CrpoxoBble 3HAYEHM (cmoBa)
IIOMEIIAIOTCA B OfVIHAPHBIE KaBbIUKM — ' ' U pasfenarTca 3alAThIMA.

OTu cnoBa HA3BIBAIOTCA dzeMeHmamu Crmcka. KaXKablili smeMeHT HANGMAN
PICS — 9TO MHOTOCTPOYHOE CTPOKOBO€E 3HAYEHHE.

Cnycky no3BOJLAIOT XPAaHUTb HECKOJIBKO 3HaY€HUII, He HasHayas OTHE/IbHYIO
TepeMEHHYIO [T KaXKI0TO U3 HUX.

bBes crmuckoB Ko BbIIIAgEN Ob IPUMEPHO TaK:

>>> animalsl = 'akcomomis'
>>> animals2 = 'aproxaeT'
>>> animals3 = 'acrpunsg'

>>> animals4 = 'anmeBepr'

Takoit Kof ObIT OBl CIMIIKOM CTIOXKEH /L1 BOCIIPUATIS U OOCTY>KUBAHNUA, TaK
KaK cofiepKas ObI COTHM, a TO ¥ TBICSYM CTPOK. A OfIMH CIIMICOK MOXKET COJePXKaTh
LIeJIBII PAJ, 3HAYEHWIL.
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LocTyn K aneMmeHTaMm No NX MHAEKCaM

MOXHO HOMY4NTb FOCTYI K MI0OOMY 9/IEMEHTY CIMCKA, YKasaB HOMep 3jle-
MeHTa B KBaJ[paTHBIX CKOOKax B KOHI|e IMeHN ItepeMeHHoi1. HoMep B KBagpaTHBIX
CKOoOKax HasbIBaeTCs uHoekcom sneMeHTa. B Python nepsomy snementy npucsan-
BaeTcsa uHAekc 0. Bropoit aneMeHT uMeeT MHJEKC 1, TpeTuit — 2 u Tax janee. Tak
KaK MHJIEKCBHI B CIIMCKaX HauMHAKTCA ¢ 0, a He ¢ 1, MX Ha3bIBAIOT CIUCKAMMU HY7le-
8020 UHOeKcad.

[Toka BBl HAXOANUTECH B MHTEPAKTUBHOI 000MIOYKe U paboTaeTe CO CIMCKOM
animals, BBeguTe 1o odepenn: animals[0], animals[1], animals[2] u animals[3], 4TO-
ObI IOCMOTPETD, YTO IIPOU3OIITET.

>>> animals[0]
'aKkconoTn '
>>> animals[1]
'aproHasT'
>>> animals[2]
'actpunsn’
>>> animals[3]

'anb6eptT’

HamnoMHI0, 4TO NepBbIll 37IEMEHT CIUCKA 'aKCOJOTIb ' XPAHUTCA IOJ, MHEKCOM
0, a He 1. KaxoMy a/1eMeHTy CIIMCKa IPUCBaMBaeTCsA NOPALKOBBI HOMEp, Ha4u-
Hast ¢ 0. C TOMOIIbI0 KBAI[PATHBIX CKOOOK MO>KHO MCIIO/Ib30BATh 97IEMEHTDI CIIIICKA
Kak /mo0ble apyrue mepeMeHHble. Hanpumep, ecny B MHTEPAaKTUBHON 000/104Ke
BBecTH animals[0] + animals([2], MbI TOTy4MM:

>>> animals[0] + animals[2]

' aKCONOTIBaCTPUIBL

O6e nepeMeHHbIe ¢ MHAEKCaMM ) U 2 — CTPOKOBbIE, IO3TOMY OHU IIPOCTO 00D~
emuHATCA. CXeMaTUYHO 3TO IpeoOpasoBaHye BBIILAUT TaK:

animals[0] + animals[2]
‘akconomie' + animals[2]

'akconomis' + 'acTpuien’
|

' aKCOJOTIbACTPUILL
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MHpekc 3a mpegenamMmu guanasoHa u oumm6ka IndexError

Ecnu ykasaTb MHJEKC, 3Ha4eHMe KOTOPOTO IIPEBbIIIAeT KOIMYECTBO 3aImmceit
B CIIMCKe, BBIIIO/IHEHNE IIPOrPaMMBbl OyfieT IpepBaHo U HOABUTCA cooblieHe 00
omnbke IndexError. UToObI YBUAETH IPUMEP TAKOI OLIMOKM, YKaXKNUTe B MHTEPaK-
TUBHOI 000/T0YKe CIeYIOLINIT KOF;:

>>> animals = ['akcomomns', 'aprosaBr', 'acTpuaeg', 'amb6epr']
>>> animals[9999]
Traceback (most recent call last):
File "", line 1, in
animals[9999]

IndexError: list index out of range

Oubxa BO3HVK/IA, IOTOMY 4YTO 37IeMeHTa C MHeKcoM 99999 He CyIecTBYyeT.

IIpucBanBaHMe NHEKCOB 3IEMEHTAM
3HaueHMsI 97IEMEHTOB CIIVICKA MOXKHO M3MEHATD IIyTeM NPUceausanus UHOeKcos.
B uHTepakTHBHOIT 060/1049Ke HabepuTe ClIefyollee:

>>> animals = ['akcomomnw', 'aprosaBT', 'actpuibp', 'ansGepr']
>>> animals[1] = 'APT'OHABT'
>>> animals

['akcomomyis', 'APTOHABT', 'actpunbn', 'anmbbeptT']

CTpoKa, IpOoIUcaHHas B CIMCKe TOJ] BTOPHIM MHEKCOM, IIPUMET HOBOE 3Ha-
4yeHue 'APTOHABT'. Takum o6pasom, BeipakeHMe aninals[1] camo mo cebe mpeo6-
pasyeTcsl B 3HaUeHNe CIIICKA C MHIEKCOM fiBa. B TaHHOM ciiydae 9TO BbIpaKeHNUe
HAXOJUTCsI B JIEBOJ YACTI OllepaToOpa IPUCBAVBAHNS, Y BCS MHCTPYKIVS 3aHOCKT
HOBOE 3HAU€HME B 3TOT 9JEMEHT CIIMCKa.

KoHKaTeHauna cnnckos

MoyxkHO COCIVMHUTD HECKOJIBKO CIIMICKOB B OIMH, KaK 1 OOBIYHbIE CTPOKM, UCIIOJIb-
3ysi onteparop +. Takas orepais Ha3bIBaeTCst KOHKameHayueti cnuckos. YTobbl moHa-
6/1r07aTh 3a 9TOJ Oepanyelt, YKaKITe CIeRYIOLINit KO B MHTEPAKTVBHOI 000/IOUKe:

>>> [1, 2, 3, 4] + ['anenbcuun', 's6moxm'] + ['Amca', 'Bopuc']

(1, 2, 3, 4, 'anenscyunst', 'abnoxu', 'Amca', 'Bopuc']
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Boipaxkenue ['anemscymer'] + ['s6moxu'] 6y,ueT npeo6pa30BaHo B ['anmenscu-
uet', ‘'s6noxu']. Ho BeIpakeHme ['anmenscuus'] + 's0noxu' MpMBEHET K BOSHUKHO-
BeHUI0 omn6Oku. [Tpn momory omepaTopa + Heb3si CKIA/IbIBATD 3/IEMEHTHI CIIMCKA
u ctpoku. Ecny Heo6x0amMMo B06aBUTh 9/IeMEHTHI B KOHEL] CIIUCKA, He UCIIONb3Ys
KOHKaTeHalMIo, CJIeflyeT IPYMEHNUTD METOZ, append (), ONMCaHHBIN B pasferne «Me-
TOJIBI reverse () U append () » lasiee B 3TON I71aBe.

Oneparop in

Omnepatop in mO3BOJIsIET ONPERETUTh HAIMYME B CIUCKe 3/IeMEHTa C OIpefe-
JIEHHBIM 3HAYEHMEM. BbIpa)keHMsI C OllepaTopoM in BO3BpAIAIOT 3HadeHme True,
eC/IM MICKOMOe 3Ha4YeHVe COeP)KUTCS B CIMCKe, uin False — ecimu Het. B uHTepaxk-
TUBHOI 000/I04uKe HabepuTe cefyrolLee:

>>> animals = ['akcomomnn', 'aprosasr', 'acTpuien', 'ambGepr']
>>> 'acTpunbh' in animals

True

>>> 'mypaseit' in animals

False

Boipaxkenume 'actpunen' in animals BepHeT 3HadeHme True, TaK KaK CTpOKa
'acTpuisa' — B3/IEMEHT ciucka animals. B cmmcke oHa HaXOmMTCA C MHMIEKCOM 2.
A BOT BoIpaKeHMe 'mypaseit' in animals BepHeT 3HaueHMe False, MOTOMY YTO CTPO-
KU 'MypaBeit' B CIIMCKE HET.

Omnepartop in TakXe IpMMEHMM ¥ K CTpOKaM. B aToM ciyyae on mposepser,
SIBJISIETCS U OffHA CTPOKA YacThIO APYroii. [ HaIMATHOCTI HabepuTe B MHTEPaK-
TUBHOI 000/I04Ke CrIefyIoLee:

>>> 'mpueer' in 'Ammca cxaBama npuseT Bopucy.'

True

MBI HOYYMIVY UCTYHHBII Pe3y/bTaT, TaK KaK IOfICTPOKA TIPUBET' COTEPKUT-
Cs B CTPOKE B IIPABOJ CTOPOHE MHCTPYKIIVIL.

BbizoB meTopoB

Memo0 — 210 QyHKIWA, IPUBA3aHHAA K 00BEKTY (CIUCKY WM CTPOKe). [t
BBI30BA METOJa HeOOXOAMMO IPUBA3ATb €ro K KOHKPETHOMY 00beKTy. B sA3bike
Python BcTpoeHO MHOTO IO/IE3HBIX METOJIOB, HEKOTOPbIE 113 HUX MbI UCIIONb3yeM
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B Urpe «Bl/lcenmua». Ho cunavana paccMOTpUM HECKOIBKO METOLOB /1A pa60TbI Cco
CIIMICKaMI " CTPOKaMIL.

MeTopbl cNNCKOB reverse () 1 append ()

Cucku nojjep>kK1BaioT ABa BCTPOEHHBIX METOMd, KOTOpble MCIIOIb3YIOTCA
Hanbosee yacro, — reverse() u append(). Merop reverse () pasBopayMBaer (06-
pauaer) cincox. I[Tonpo6yitre BBectu spam = [1, 2, 3, 4, 5, 6, 'may', 'ras'l],
a 3aTeM BBINIOJIHUTD spam. reverse () Iy oOpaljeHns crucka. [lamee BBeuTe spam,
4TOOBI IIPOCMOTPETH COfIEP>KIMOE IIEPEMEHHOI.

>>> spam = [1, 2, 3, 4, 5, 6, 'Mmay', 'raB']
>>> spam.reverse ()

>>> spam

['rag', 'mgy', 6, 5, 4, 3, 2, 1]

Ho Han6oree 4acTo B cimcKax Mcnonb3yeTcs Metox append (). OH fo6asseT Ho-
Bble 3HaYeHMs B KOHell crivicka. HabepuTe B MHTepaKTUBHOI 060/I0UKe CIefyIolee:

>>> eggs = []

>>> eggs.append ('camoner')
>>> eggs

['camomer']

>>> eggs.append ( 'remnoxon')
>>> eggs

['camoner', 'memmoxon']

Ot METO[bI UIBMEHAIOT CIIMICKI, KOTOPbIE VX BbI3bIBAIOT. Onnu He CO3JAaK0T HO-
BbI€ CIIVCKM. DTO Ha3bIBAeTCSA U3MEHEHMEM CIIVICKOB 10 mecmiy.

CTpoKoBbI meTop, split()

CTpoKM MMET BCTPOEHHBIN MeTof split(), KOTOphIl BO3BpallaeT CHNUCOK,
chOpMUPOBaHHBII 13 CTPOKOBBIX IIepeMEHHBIX, Ha KOTOPbIE Pa3OMBaeTCs CTPOKa.
Honp06y17[Te VICTIO/Ib30BaTh METOR, split (), BBEAA Caemyrommii Kox:

>>> sentence = input()
Most HeyTOMMMas MaTh TONBKO YTO NPUTOTOBMNA HaM ByppuTo.

>>> sentence.split()

1 1 1

['Mos', 'HeyrTommmas', 'mars', 'Tomsko', 'uro', 'mpuroroBmna', 'Ham', 'Oyppuro.']
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B pesynbraTe MomIy4nTCcA CIMCOK U3 BOCbMM SJIEMEHTOB, 110 OJJHOMY 37IEMEH-
Ty Ha Ka)XJ0€ CJIOBO B MICXOJHOI CTPOKe. YKasaTelleM [jIA pasfeNeHNs CTPOKM Ha
CI0Ba (971eMeHTBI) ABMIsAeTCs Ipobe MeXAY crnoBaMu. [Ipo6enbl He BKIIOYAIOTCA
HI B OfIVH 37IEMEHT CIIMCKa.

B 38-11 cTpoke kofja urpsl «Brcenniia» To)Xe MCIIONb3yeTCs METOf split (), Kak
II0Ka3aHo HivKe. Kof BRIIIAMUT IIMHHBIM, HO, HA CAMOM Jiele, 3TO IIPOCTO J/IVH-
Hasl CTPOKa C/IOB, pasfelleHHbIX Ipoberamyl, ¢ BBI30BOM MeTOfA split () B KOHIIe.
Mertop, split () cosgaeT CMCOK, B KOTOPOM KaXK[0€ CI0BO M3 CTPOKM CTaHOBUTCS
OTOE/TbHBIM 3JIEMEHTOM CIIMICKaA.

38. words = 'aucr axyna 6abyuH GapaH Gapcyk Go0p Ok BepOmom BONK BOPOOEN BOPOH BhHOpa IONyDbH
Tych xaba 3efpa 3Mes MHINK KUT kofpa K03a KO3eJ KOMOT KOpOBa KOWKa KPOJMK KPHCA Kypuia Jama
nacka Jebellb JIeB JMCa JIOCOCh JIOCh JIATYIKA MeIBelb MOJUIOCK MOJb MyN MypaBell Mblllb HOpPKa HO-
copor 00e3bfHa OBL@a OKyHb OJIEHb OpeJl OCeN HaHOa MayK MMTOH MONyTaji NMyMa CeMra CKyHC coBaka

COBa TUTP TPUTOH THNEHb yTKa GOpesb XOpek uepemaxa AcTpeb smepuua'.split()

Mertoj split () obnerdaer nporpaMMupoBanue. B camom perne, 4TOODBI CO3[ATh
CIMCOK, Haflo 3aIlMCaTh CJI0BAa B OJMHAPHbBIX KaBbIUKAX Y€Pe3 3alATYIO U 3aKII0-
YNTh UX B KBaJpaTHble ckoOku. Hanpumep, Tak: ['anct', 'akyna', 'GaGyuz' M Tak
nanee. IIpaBaa, yroMuTeIbHO?

Ber Mo)xeTe H06aBUTH COOCTBEHHBIE CIOBAa B KOF CTPOKM 38 WIM YHaIUTh
KakKue-HUOY/b U3 HUX, €C/IM He XOTUTE, YTOObI OHYM IPUCYTCTBOBa/M B urpe. [as-
HOe, yOeInTeCh, YTO C/I0BA pasfie/ieHbl IPOOeTaM.

I'Ionyqume CeKpPEeTHOro cioBa N3 CnnckKa

B crpoke 40 onpenensercsa ¢yHKImA getRandomiiord (). 3HaYeHUA 97€MEHTOB
CIIMCKA IIepefaloTCsl apryMeHTy wordlist B KadecTBe mapaMeTpoB. DTa GYHKLMA
BO3BpAll[a€T eAVHIYHOE CEKPETHOE CTIOBO U3 CIIMCKA.

40. def getRandomiWord (wordList):

41. # Ora QyHKUMA BO3BpallaeT CIyYayHyl CTPOKY U3 NEPENarHOTO CINCKA.
42. wordIndex = random.randint (0, len(wordList) - 1)
43, return wordList [wordIndex]

B crpoke 42 u3 3TOro Cnmcka B KauyecTBe 3HA4YeHM:A IlepeMeHHON wordIndex
COXpaHACTCS 9JIEMEHT CO C/Iy4allHbIM MHAeKCOM. CiTydailHblil BHIOOP 9/IeMeHTa
npousBopuTca QyHKIueit randint () ¢ gByMsa aprymeHTamu. [lepBblil apryMeHT —
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9710 ( (I mepBOro BO3MOXKHOTO MHJEKCa), a BTOPOIl — 3HA4YeHMe BBIPa>KEeHMS
len(wordList) — 1, ompemenAIIero MOCIefHNI BO3SMOXKXHbBIN NHJEKC.

HanomuuM, uHgekcauus 371eMeHTOB CHMCKAa HaunmHaeTcsa ¢ 0, a He ¢ 1. Ecin
MIMEETCA CINCOK U3 TPeX 3JIEMEHTOB, TO MHJIEKC IePBOro 3jeMeHTa — (, BTOpo-
ro — 1, a TpeTbero — 2. JlmHa Takoro CImcKa paBHa 3, HO MHJIEKCA 3 B CIIMCKE HET.
Bor nouemy B cTpoke 42 u3 [IMHBI CIIMCKA BblYMTaeTcA eguHuna. Kox B crpoke
42 paboTaeT BHE 3aBUCUMOCTH OT pa3MepoB crycka wordList. Temeppb BbI MOXKeTE
CIIOKOITHO K00AB/IATD U YAAIATb CTPOKM 13 CIIMCKa wordList.

Ilepemennas wordIndex XpaHUT CIy4aiiHbII MHJIEKC U3 CIUCKA, I€PEfaHHOTO
¢ moMolnbio napamerpa wordList. Kog B cTpoke 43 Bo3BpalaeT 13 crmcka wordList
3HaYeHMeE 37IEMEHTA C COOTBETCTBYIOIIVM MHAEKCOM, KOTOPBIN COXPAaHAETCA KaK
1eJ10€ YMCIo B wordIndex.

IIpepnonoxum, uro ['a6moko', 'anenscux', 'BuHOTpan'] IepeflaeTcA Kak apry-
MeHT B QyHKIuIo getRandomiiord (), Torma randint (0, 2) Bo3BpamaeT 2. TO 3HAYNT,
4TO CTPOKA 43, B KOTOPOI BO3BpalllaeTCA 3HadYeHMe wordList [2], BepHET 3HaYeHMe
'ByHOTpAn'.

Bort Tak ¢yHKIms getRandoniiord () Bo3BpalaeT CIy4aifHy0 CTPOKY U3 CIIMCKa
wordList.

To ecTb BXOTHBIMM HAHHBIMMU /IS q)yHKuMM getRandomiWord () CIy>KUT CIMCOK
CTPOK, a BBIXOHBIMY — CTy4aliHO BBIOpaHHas CTpoKa. B urpe «Bucennija», Takum
06pa3oM, BbIOMpaETCs CeKpeTHOe CII0BO, KOTOpPOe OyeT yrafiblBaTh UTPOK.

OTo6parkeHne NrpoBOro NoAA A4NA UrpoKa

Tlanee Heob6xoxMMa (pYHKI[VSI IIPOPUCOBKY UTPOBOTO MOJIS UTPhI «Brcenniay.
Ha HeM [[O/DKHO OTOOpa’KaTbCs KOMUYECTBO BBEEHHBIX UTPOKOM OYKB, yrafjaH-
HBIX KaK BEpHO, TaK U OLINOOYHO.

45, def displayBoard(missedLetters, correctletters, secretWord):
46, print (HANGMAN PICS[len(missedLetters)])
47, print()

B cnepyroiem Kope onpenensercs GyHKIms ¢ nMmeHeM displayBoard (). Y aroit
(YHKIUY ecTb TpYU MapaMeTpa:

o missedLetters. CTpoka O6yKB, KOTOpble UTPOK Ha3BaJl, HO UX HET B 3arajiaH-
HOM CJIOB€;

o correctletters. Crpoka OYyKB, KOTOpble MIPOK yragaa B 3araJlaHHOM
CIIOBE;

o secretWord. CTpoka c 3araflaHHbIM CJIOBOM, KOTOPO€ UTPOK IIbITAeTCA yTa-
OaTh.
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Cuauana ¢yHKIMs print() BbI3bIBaeT OTOOpakeHye UrpoBoro moss. Io-
OanpHas mepeMeHHass HANGMAN PICS COREp>KUT CIMCOK CTPOKOBBIX IepPeMEHHBIX
IJIsL IIPOPUICOBKYM BCEX BO3MOXKHBIX artanoB urpel. (HanomHio, 4To rmo6anpHblie
nepeMeHHble BOCTYNHBI 13 ynkunm.) Kog HANGMAN PICS[0] oTo6paxkaeT IycTylo
«BUCENMNITY», KO HANGMAN PICS[1] mOKasbIBaeT TOIOBY (xorpa MrpoK HasBam He-
IPaBUIbHO OFHY OYKBY), Kof HANGMAN PICS[2] IOKa3bIBaeT TOJIOBY M Telo (KOrma
UTPOK HelpaBM/IbHO Ha3Basl Be OYKBBI) M TaK fanee 1o HANGMAN PICS[6], KoTopas
ITIOKa3bIBAET «BUCEIbHIMKA» LIE/IUKOM.

Ynucno 6YKB, coxpaHsAeMoe B IepeMeHHOI missedletters, oTpaxkaeT Koamde-
CTBO HENPAaBWIbHBIX INPEJIIONOKEHNI, CAEMaHHbIX UTPOKOM. [IA onpenenenus
3TOrO 4ycIa BbI3bIBaeTcs QyHKUMA len(missedletters). To ecTb ecnu sHaueHue
nepeMeHHoN missedletters paBHO, K IpuMepy, 'auct', To Kog, len('auct') BepHeT
4. Kop HANGMAN PICS[4] 0T06pa3I/IT ITOBEIIEHHOr0, COOTBETCTBYIOIIETO YETHIPEM
npoMaxaM. ITO TO, BO 4TO Ipeobpasyercs koi HANGMAN PICS[len(missedletters)]
B CTPOKe 46.

Kon B cTpoke 49 BbIBOAMUT cooblieHme 'OmiGousse GykBH: ' ¢ CUMBOJIOM IIPO-
Oera B KOHIIE, BMECTO CHMBOJIA HOBOJI CTPOKIL

49, print ('Oumboutre Oyksu:', end=' ')
50. for letter in missedLetters:

51. print(letter, end=' ")

52. print()

B crpoke 50 HaumHaeTcst UK f0r, B KOTOPOM IIPOMCXOIUT IIepPebOp BCeX CUM-
BOJIOB 13 CTPOYHOTO 3Hau€HNA IepeMeHHOI missedletters ¥ BBIBOJ MX Ha 3KPaH.
Hanommuro, 4To BeIpakeHme end="' ' 3aMeIaeT CUMBOJI HOBOV CTPOKM, KOTOPBII I10-
MeIIlaeTCs1 B KOHIE KaXK/[0V CTPOKM, — eqVHNYIHBIM Ipobenom. Hampumep, ecru 3na-
yeHMe missedLetters paBHO 'ab3x', TO TAKOM LMK for BhIBENET Ha 9KpaH a B 3 X.

OcranbHas yacTb kofa PyHkium displayBoard() (cTpoku 54-62) BHIBOAUT Ha
9KpaH 6YKBbI 1 GOPMUPYET CTPOKY — CEKpeTHOE C/IOBO, B KOTOPOM ellje He yra-
HaHHBIe OYKBBI 3aMellleHbl ITpobeaMu. ITO TOCTUTAETCS C IIOMOLIbI0 PyHKIUK
range () ¥ cpesa CIMCKa.

QOyHKuymn list () n range()

OyukuuA range (), Bbl3blBaeMas ¢ OGHUM apryMeHTOM, BO3BpalllaeT II0C/Iefio-
BaTE/IbHOCTD 4MCeN OT 0 IO BEIMYMHbBI apTYMEHTAa, CaM apTyMEHT B IIOCIEJ0BATENb-
HOCTb He BK/To4aeTcA. Takyro ocnefnosaTelbHOCTb MOXKHO UCTIONIb30BaTh B IIMK/IE
for, HO MOXHO U IIpe0Opa3oBaTh B CIIVICOK C MOMOIIbI0 PyHKIVM list (). Beegure
B MIHTE€PaKTUBHYIO 06OHO‘{KY Kop list (range(10)):
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>>> list(range(10))
[0, 1, 2, 3,45 6,7, 8 9]
>>> list('Npuser')

['H‘, lpl’ ‘M', IBI’ 'e', 'T‘]

Oynkuua list () oyeHb Moxoxka Ha q)YHKL[I/II/I str() wmm int (). OHa mpuHUMa-
eT IIOC/Ie[JOBAaTe/IbHOCTb BEIMYMH U BO3BpallaeT UX B Bufe ciucka. C IoMolIbio
byHkumit list() m range() Jerko reHepupoBarb orpoMHble crvcku. Hampumep,
HabepuTe B MHTEPAKTUBHOIT 060/104Ke KOf 1ist (range (10000)):

>>> list(range(10000))
0,1, 2,3 45 6, 17,8, 9,10, 11, 12, 13, 14, 15,...
-~IpOImyCcK-=

...9990, 9991, 9992, 9993, 9994, 9995, 9996, 9997, 9998, 9999

INomy4mBIMIiICA CIMCOK HACTONBKO OTPOMEH, YTO He IIOMeIAeTCsA Ha 9KpaHe.
Ho aTOT ci1coK MOXXHO COXPaHUTD B II€PEMEHHOIL.

>>> spam = list(range(10000))

Ecnn dyHKImst range () BBI3bIBAETCSI € ABYMSI LI€/TOUMCTIEHHBIMY aPTyMEHTaMIL,
OHa BO3BpALIAET [OC/IEOBATEIBHOCTD YMCE/I, HAYMHAs C IIEPBOTO apryMeHTa 10
(ue Bkmovast) Broporo. ITonpo6yiite Habpartp Kop list(range (10, 20)) u BbI mO-
JIy4UTE CIIeRyIolIee:

>>> list(range (10, 20))
[10, 11, 12, 13, 14, 15, 16, 17, 18, 19]

Kak Bupum, crnmcox HauymHaeTcsa ¢ 10 U JOXOMUT TOMAbKO MO 19, He BKIIIO-
qas 20.

Cpesbl CNMNCKOB 1 CTPOK

Cpes cnucka co3fiaeT HOBbIN CIIMCOK C IOJMHOXKECTBOM 3/IEMEHTOB POIMUTEb-
CKOTO cryMcKa. [I711 co3maHys cpesa CIMCKa VCIIOMb3YIOTCA Ba MHAEKCa (Hadalb-
HBII 1 KOHEYHBIIT), KOTOpbIe IOMEIIAIOTCS B KOHEIl IMEeHH, B KBa[paTHBIX CKOOKax

132 rnasas



U pa3ensoTcs gBoeTouneM. s mpumepa HabepuTe B MHTEPAKTUBHOI 000/I0UKe
CIeyolee:

>>> spam = ['anmenbcuun', 'Gamamn', 'MOpkOBKa', 'XanmaneHso']
>>> spam[1:3]

['Oarane', 'MopKOBKa']

Boipakenne spam[1:3] BBIBOANUT CIMCOK C 37IeMEHTAaMM M3 CIMCKA spam, MH/EK-
CBI KOTOPBIX OT 1 10 (He BKII0Yast) 3.
Eciu onycTuTh IepBblil MHAEKC, TO BMecTo Hero Python Oyper mucnonb3oBarh

nHpekc 0.

>>> spam = ['anmenbcuun', 'GaHaHn', 'MOpKOBKa', 'xamameHso']
>>> spam[:2]

['anenscuue', 'OaHaHu']

Ecnu OIIyCTUTDb BTOPOI‘/'[ MHIOEKC, TO 6y,ueT BbIB€ICHA OCTaBIIasACA 4acCTb CIIN-
CKa, Ha4MHaA € YKa3aHHOI'O MHIEKCA.

>>> spam = ['anmenbcuun', 'GaHaHn', 'MOpKOBKa', 'Xamamerso']
>>> spam[2:]

["mopxoBKa', 'xananeHso']

Takue >ke cpe3bl MOXXHO IIPOM3BOAUTD U €O cTpoKaMu. CHMBOJIBL CTPOK OYIYT
aHaJIOTMYHBI d7IeMeHTaM crucka. Habepute B MHTepaKTMBHOI 000I0UKe CIIefy-
Iomlee:

>>> myName = 'Mapcux ofwencs memeit'
>>> myName[4:12]

'ux obven’

>>> myName[:10]

'Mapcyx 063’

>>> myName[7:]

'obwenca Memedt’

B cnenyroeit yacTy Kofja Hallleil UTPbI MICIIONIb3YIOTCA CPE3blL.
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BbiBOA ceKpeTHOro cnoBa ¢ npo6enamu

ITpu >xemaHMy MOYKHO BBIBECTH CEKPETHOE CJIOBO € IpobenamMiy BMeCTO Heyra-
IaHHBIX OYKB. MOXXHO Tak>ke JMCIO/Mb30BAaTh CHMBOJI HIDKHETO IO[fYePKMBAHII
(). CHagana HY>KHO CO3J]aThb CTPOKY M3 CMMBOJIOB HVDKHETO IIOYEPKUBAHNA JIIA
BCeX OYKB CEKPETHOTO C/IOBa. 3aTeM 3aMeHNUTD IpoOensl aTuMu cumBonamu. Ha-
NIpUMeED, J/1A CEKPETHOTO C/I0BA 'BOPOH' IIyCTasA CTPOKA-TIOJYEPKMBAHME BHIIJIANUT
Tak:' ' (mATh HOfuepkMBanuit). Ecu sHaueHMe mepeMeHHOI correctleters

paBHO 'oH', CEKpeTHOE CTIOBO HaJj0 HameyaTaTb B Bufie: ' o o u'. Kog B cTpo-
Kax 54-58 ;memaeT MMEHHO 3TO.

54. blanks = ' ' * len(secretliord)

55.

56. for 1 in range(len(secretWord)): # 3aMeHdeT MPOINYCKM OTTAZAHHEMM GyKBAaMM
57. if secretWord[i] in correctletters:

58. blanks = blanks[:1] + secretWord[i] + blanks[i+l:]

B cTpoke 54 cospaeTca cTpokoBasd IiepeMeHHas blanks, ¢ moguYepKUBaHUAMMY 10
41CTy OYKB CeKpeTHOro ¢/10Ba. HalloMHI0, 4TO OIepaTop * MpUMEHNM [iIs IepeMeH-
HBIX CTPOKOBOTO J1 LIeJIOTO TUIIOB, IO3TOMY BbIpa>keHMe ' ' *5 OymeT npeobpa3oBaHO
B CTPOKY ' '. OTa omepanus CIy>KUT TapaHTOM TOTO, UTO IlepeMeHHast blanks
COJIEPXKUT CTOJIBKO JKe IOYePKMBaHMIT, CKOTTBKO OYKB B CEKPETHOM CIIOBE.

Kog B cTpoke 56 B 1jukiie for Ipou3BOgUT IIOC/IENOBATE/NbHBIT Tepe6Op Beex
6yKB CeKpeTHOTO C/I0Ba U 3aMelljaeT IOouYepKMUBaHyA OYKBaMy, COfepKaIUMMUC
B IlepeMeHHoOM correctletters.

IaBajiTe paccMOTPUM LMK/ IPEAbIAYILIEro IpuMepa C [pyTUMY JAHHBIMM, ITyCTh
CEKpEeTHOE C/I0BO 'BOPOH', @ 3HaYEHMe NIepeMEHHOI correcletters paBHo 'ox'. Hyx-
HO BBIBECTY Ha 9KPaH CTPOKy ' o o #'.[laBaliTe mogymaem, KaK 9TO Ce/IaTh.

Koy B cTpoke 56 moce BbI3oBa len(secretWord) BepHeT 3HaueHue 5. Brizos
range (len(secretlord)) mpumet BuUp range (5), Torga MK for IpousBeneT UTepa-
mum oT 0 10 4 BKITIOYUTENBHO.

Tax xak 3HaueHMe ITepeMeHHOII 1 OyIeT IocefoBaTe/IbHO IIPMHMMATD 3HaYe-
HuA [0, 1, 2, 3, 4], xop umkia for 6ymeT BHIITIA/IETb IPUMEPHO TakK:

if secretlWord[0] in correctlLetters:

blanks = blanks[:0] + secretWord[0] + blanks[l:]

if secretWord[l] in correctLetters:
blanks = blanks[:1] + secretWord[1l] + blanks[2:]

——IpOIyCK-=
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MpI nI0Ka3aay TONMbKO ABE IepBble UTepaluy IMK/Ia for, HO, HA CaMOM J€Tle,
HepeMeHHas Tepaluy 1 HoodepeqHo OyeT IPMHUMATD BCe 3HAYCHMS ITOCTIENO-
BaTeJIbHOCTY, HauMHas ¢ 0.

B mepBoit utepanuu i 6ymer paBHa (, IO3TOMY OllepaTop if IPOBepuT, cofep-
XKUTCS 1 OYKBa CEKPETHOTO CI0Ba C MHAEKCOM ( B cTpoKe correctletters. Takas
npoBepKa OyeT nMpousBefieHa B LMKIIe /I KaXKH0l OyKBBI CEKPETHOTO CI0Ba, 110
OZIHOJI MTepaluy Ha KaXXAYI0 OYKBY.

Ecmu BBl cOMHeBaeTeChb B OTHOLICHUM, KaKOro MO0 3Ha4YeHMs, HAIpUMep
secretliord[0] mmm blank[3:], obparurecs k puc. 8.1.

Tam nokasaHbl 3HaUeHMA secretliord, HepeMeHHOI blanks ¥ MH/EKCHI /I KaX-
IOVt 6YKBBI B CTPOKE.

blanks

Blo|p]| ofH
secretWord

0 1 2 3 4

Puc. 8.1. lHaeKcbl cTpoK blanks u secretliord

Ecnn Cpe3 cllViCKa U CIIMICOK MHIAEKCOB 3aME€HNUTDb 3HAYEHMAMUI UX IJIEMEHTOB,
TO KO/ IMKJIa BBITTIAOCIT 6bI IIPMMEPHO TaK:

if '8' in 'ou': # False

blanks = "' + 's' + ' ' # Ko;m B CTpOKe IpOmyCKaeTCA.
-=IpOmyCK-=
if '®' in 'ou': # True

blanks = ' 0 0 ' + 'm' + '' # Kon B CTpPOKe BHIOJNHAETCA.

# nepemenxoit blanks npuceoeHo 3Hauense 0 OH'.

IIpumep Koja, MpMBeEHHBIN BBIILE, Jie/laeT BCE MO e camoe, KOI/la 3Haue-
Hue secretliord paBHO 'Bopok', a 3HaUeHMe correctLetters pasHo 'ou'. Cregyrommii
(parMeHT Kofja BBIBOAUT Ha 3KpaH HOBOe 3Ha4eHMe blanks ¢ mpobemamu Mexjy
OykBamt.

60. for letter in blanks: # IloxaseBaeT CeKpeTHOe CJOBO C NpobenaMy Mexmy OyKBamy
6l. print(letter, end=" ")
62. print()
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OTt™MeTnM, 4To HUKI for B cTpoke 60 He BhI3bIBaeT (PyHKIMIO range (). Bmecto
PaH>XMPOBAHMSA OIEpalil IMOC/IESOBATEIbHOCThIO BO3BPAIIAEMOIi range, UTepa-
LMY NIPOM3BOAATCA 110 3HAYEHUIO CTPOKOBOI IepeMeHHOII blanks. IIpu kaxpmoii
uTepanyyu 6epercs ogHa HoBasi OyKBa M3 CTPOKM 'Bopox' IepeMeHHOI blanks.

B pesynbrare mocne go6asneHus Ipobenos OyaeT BBIBEAEHO ' 0 0 H'.

MonyuyeHne npeanonoXKeHnin UrpoKa

ITpu BbI3OBe PyHKIMM getGuess () UTPOK MOXKET BBECTHU IpeAIonaraeMyko OyK-
By. dta QYHKIUA BO3BpalaeT OYKBY, IPEJIOKEHHYIO UTPOKOM, B BUJie CTPOKIL.
Ianee pyHKLuA getGuess () MpoBepseT JONYCTUMOCTb BBEEHHOTO CMMBOJIA, IIpe-
XKJie 4eM IepefaTh ero B QyHKIMIO.

64. def getGuess(alreadyGuessed):
65. # Bo3BpamaeT OyKBy, BBEIEHHYO UIPOKOM. 3Ta (QYHKUMA NPOBEPAET, YTO UIPOK BBEJ TOJHKO OIHY

OyxBy 1 HUYETO OOJblLE.

Crpoka 6YKB, IIpe/IOKeHHBIX UTPOKOM, [lepefaeTcs B KauecTBe apryMeHTa
B mapametp alreadyGuessed pyHkumu. 3aTeM yHKIus getGuess () IPOCUT UTPO-
Ka BBeCTH OIHY OykBy. DTy OykBY QYHKIVA getGuess() BepHET KaK CBOe 3Hade-
Hite. Tak Kak Python 4yBcTBUTeNeH K PeTUCTDY, ClIeRyeT YOOUTHCs, ITO BBefeHa
CTpouHast 6yKBa, 4YTOOBI €€ MOXXHO ObIJIO KOPPEKTHO COIOCTABUTD C OYKBaMMI ce-
KpeTHOro c¢oBa. st aToro IIOHa#o6uUTCA MeTox, Lover ().

CrpoKoBble meTopabl lower () 1 upper ()

Ina wutiocTpanuy feficTBUA, IPOU3BOLUMOIO METOJOM, B MHTEPAKTUBHON
o6onmouke BBenuTe 'NMpueer, Mup!'.lower ().

>>> 'lipueer, mup!'.lower ()

"mpuser, mup!'

Metop, lower () BO3BpaljaeT CTPOKY, B KOTOPOIl Bce OYKBbI cTpouHble. Cy-
IIeCTBYeT Tak>Ke M 0OpaTHBIN CTPOKOBBINI METOJ, Upper (), KOTOPBIil BO3BpalljaeT
CTPOKY C IpomucHbiMK 6ykBamu. IIonpoO6yiiTe B MHTePaKTUBHON 06004YKe BBe-
ctu 'Npuser, mup!'.upper ().

>>> 'lipuser, mup!'.upper ()
'TIPYIBET, MypP!'
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Tax xak MeTOR upper () BO3BpalljaeT CTPOKY, BbI3bIBATh €TI0 CIeAYeT CTPOKOBOII
IIEPEMEHHOIL.
Tenepnb B MHTEepaKTUBHOII 000/I0UYKe BBEVITE CIEAYIOIIIe KOMaHIbI:

>>> 'Nipueer, mup!'.upper().lower ()

'mpuser, mup!'

Kop 'Mpueer, wwp!'upper () mpeobpasyercst B cTpoky 'TMPYBET, MJ/P!', a 3aTem
BbI3bIBaeTC MeTOf lower (). OH BepHeT CTPOKY 'mpuser, Myp!', YTO U CTaHET (bm—
HAJIOM [Tpeobpa3oBaHMsL.

"Mpuser, wnp!' , uppex( )I. lower()
L

'TIPYBET, M/P!" . lower()
]

!

ITopsapmok crefoBaHMs METOOB BaxKeH. 'llpyeer, mup!'. lower () .upper (), aTO He
TO K€ caMoe, 4TO 'llpureT, Myp!'.upper().lower().

'mpusetr, Myp!

>>> 'lipueer, mup!'.lower () .upper ()
'TIPYIBET, MyP!'

ITpeo6pasoBanue 6ymeT BBIVLIETD TAK:

"Tpueer, wip!'  lower( )I. upper ()
L

npusetr, myp! upper ( )I
L

'MPUBET, MyP!'

Ecnn CTpPOKa XpaHUTCA B HepeMeHHOﬂ, TO CTPOKOBbBIE METOIBI MOJXHO BbI3bI-
BaTb CJIEAYIOMINM CIIOCOOOM:

>>> spam = 'lpuser, mup!'
>>> spam.upper ()
'TIPUBET, MuP!'

ITOT KOl He M3MeHsAeT 3HaueHue nepeMeHHoil spam. CaMa IepeMeHHas span
COXpaHseT CTpOKy 'llpueer, mup!'.
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Bosspamascp k nporpamme «Bucenniia», Metop lower () MCIIONb3yeTcs, KOIAa
UTPOKY MpeMIaraeTcsi BBECTH IIPefIionaraeMyo OyKsy.

66. while True:

67. print ('Beemure OyxBy.')
68. guess = input(

69. guess = guess.lower()

Tenepn, ecrmu UTPOK BBeleT NMPOMNCHYIO OYKBY, PYHKIMA getGuess () BepHeT
9Ty OYKBY B BMfie CTPOYHOTO CHMBOJIA.

3aBeplueHue umkna while

B cTpoke 66 1uxi while OyfeT mpengaraTb UTPOKy BBeCTH OYKBY IO Tex IIOD,
IIOKa He OyfieT BBefieHa paHee He IpefjIaraplIascs Oyksa.

YcnoBuem nymka while BRICTyIIaeT MOrM4ecKas epeMeHHasA B 3HaUeHUM True.
9TO 3HAYNT, YTO €AUHCTBEHHBIM CIIOCOOOM 3aBepPIIUTD LMKJI ABJISETCS BBIIOTHE-
HIIe MHCTPYKIVM break VIN BBIIIOJTHEHNE MHCTPYKIMY return, KOTopas obecredn-
BaeT BBIXOJ HEe TO/IBKO U3 VKA, HO U 13 QYHKLIUML.

BHyTpeHHUI! KOf IIMK/Ia IpeIaraeT UTPOKY BBECTH OYKBY, KOTopasi OyaeT co-
XpaHeHa B IlepeMeHHOII guess. Ecm urpok Bes mponmcHyo 6yKBy, OHa OyzieT Ipe-
06pa3oBaHa B CTPOYHYIO C TIOMOIIBIO KOJIa B CTPOKe 69.

UHcTpyKumm elif

Crenymomas 4acTb Kofa Urpsl «Bucenumar» comepXuT MHCTpyKuun elif. Vn-
cTpykims elif o3Havdaert, uTo «ECIV 9TO MCTUHHO, CAeNMATh TaK. A e/ BBIIIOTHA-
eTcs IpPyroe yCaoBUe, TO CHeNaTh Tak. Eciu He BBIMOTHASTCA HU OHO YCIOBUE,
CliefaTh BOT TaK». B3I/IAHUTE Ha CTIefyIONMit KOg;:

if catName == 'llymox':

print ('Bam KOTEHOK MyWMCTEHBKWIA.')
elif catName == 'Pexux':

print ('Bam KOTEHOK PLIXEHbKMIL. ')
else:

print ('Bamw KOTEHOK HY MyWVCTEHBKMA ¥ HM PEIXEHBKWI. ')

Ecnu sHauenue nepemMeHHON catName SKBMBaZeHTHO CTpoKe 'llymok', TO yco-
BUe MHCTPYKLUM 1f MCTUHHO U 670K 1f cOOOIIaeT UTPOKY, YTO €ro KOTEHOK IIy-
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mcreHbkuit. Ho, ecnu ycmoBue noxno, Python nposepsier cnenyroiiee ycnosue.
Ecmu nepemeHHOI catName MpMCBOEHO 3HadeHMe 'Pixvk', Ha 3KpaH BBIBOAUTCS
CTpoKa 'Bam koreHox pexerbki. '. Eciu 0o6a ycmoBus M0XHBI, UTPOKY coob1aeTcs,
YTO €ro KOTEHOK HJ ITyIIMCTEHbKUI ¥ HU PbKEHbKUIL.

MHcTpyKumit el1f MOXXeT OBITh CTONIBKO, CKOJIBKO HYXKHO.

if catName == 'llymok':

print ('Bam KOTEHOK NyWMCTEHbKMI. ')
elif catName == 'Pemxyx':

print ('Bam KOTEHOK PEIXEHBKWI. ')
elif catName == 'Jloxmaruk':

print ('Bam KOTEHOK JIOXMATEHbKMIA. ')
elif catName == 'Uymk':

print ('Bam XOTEHOK YymHOM.')
else:

print ('Bam KOTEHOK HM NMyW/CTEHBKMJ ¥ HY DEIXEHbKMI M HM JIOXMaTEHBKMM VM HU UyNHON.')

Ecnu ycnosue ofHOM MHCTPYKUMM elif MCTMHHO, BBIIONMHAETCA KOJ, MMEHHO
9TOJ MHCTPYKLVM, 3aTeM IIPOMCXOANT BO3BPAT K IIEPBOII CTPOKe LyK/Ia. Takum 06-
Pas3oM, 3a OFVH IMPOXOJ BBIITOMHAETCS KOT 00H020 U MOMbKO 00H020 TIPOTPAMMHOTO
6moka KOHCTpykumy if-elif-else. VIHCTpykuus else mpekpaiiaeT pabory 6moka
if, ecru GoblIIe HET HEOOXOAMMOCTY IIPOBEPSTD BBIIIOTHEHNE YCIOBMIT O710Ka.

MpoBepKa gonycTmocTu NpeanosioXKeHNA UrpokKa

[TepemeHHast guess COfEep>KUT OYKBBI, IpeIoXKeHHble urpokoM. ITporpamma
TOJDKHA YOCTOBEPUTHCS, YTO BBOAVIMBIE CHIMBOJIBI JOIIYCTUMBI, 3TO JO/DKHA OBITH
TO/BKO OffHa OyKBa, IIPU 9TOM He BBOAMBIIAscs paHee. Eciu 9TO ycoBue He BbI-
HOJIHAETCS, LIVK/I BO3BpalljaeTcs K Hadaly M CHOBA 3allpallinBaeT OYKBY.

70. if len(quess) != 1:

1. print ('Toxamyiicra, BBemuTe OnHY OyKBY.')

12. elif quess in alreadyGuessed:

13. print ('Bel yxe HasbBamu 3Ty OykBy. Hazosure mpyryn.')
4. elif guess not in 'aBBTIEEX3UIKIMEONPCTYDXLIUMIEEDLS0M " ¢
15. print ('loxanyiicra, BBemure BYKBY.')

76. else:

1. return quess
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B cTpoke 70 mpoBepsieTcsi, UTO BBeEHO He 0O/ee OFHOTO CUMBOTA, KOT
B CTpOKe 72 IPOBepsieT, YTO Ipe/Io>KeHHass OyKBa He COIEPXKUTCA B IePeMEHHO
alreadyGuessed, KOof B CTpOKe 74 IpOBepseT, YTO BBELEH CMMBOJ CTaHIAPTHOIO
pycckoro andasura.

Ecnu X0Ts1 61 OJHO YC/IOBME He BBIMOTHSETCS, UTPOKY IIPeJIaraeTcsi BBECTU
IPYTyIo OYKBY.

Ecny BhIIOITHEHDI BCE YCIOBMA, IPOrpaMMa I€peXoiuT K MCIOTHEHNIO KOJa
6710Ka 11 BO3BpAlljaeT 3HaUYCHNE IIPEMIOKEHHOI OYKBBI B CTPOKe 77.

HamnomH1o, 4T0 B KOHCTpyKIun if-elif-else ucnonHsaeTcsa TOIbKO OIMH NPO-
rpaMMHBbIII O7T0K.

npennon(el-wle NrpokKy cbirpatb 3aHOBO

Oynxkuma playAgain() comep>XUT ML BbI3OB (byHKuMM print() ¥ MHCTPYK-
o return.

79. def playAgain():
80. #37a dyHxuus BO3BpAlAeT 3HaueHye True, eCly UTPOK XOUET CHIPATh 3aHO0BO; B IDOTUBHOM Cllyyae Bo3Bpauaer False.
81. print ('Xorure curpars eme? (ma wm Het)')

82. return input().lower().startswith('z")

VHCcTpyKnys return 3apepluaeT BBLIIOJHEHME IPOTPaMMBbI, HO ee MeliCTBUe
MOXXHO OTMeHNTb. PaccMoTpuM nozipo6Hee, Kakue Ipeo6pa3oBaHysA IPOU3BOSUT
Python, ecytut urpox orserw JIA.

input().lower().startswith('s")
" IA " lower().startswith('z")
' na'.startswith('n'x

L

!

True

Oynkuusa playAgain () nmosBosnser Urpoky oreTuThb «a» mwin «Her» Ha mpep-
JIOXKeHIe ellje OFHOro payHpa. VIrpok Jo/mkeH BBecTH lla, Ia, I Mau 4TO-HUOYAD
ellle, HaYMHaIOIIeecs ¢ OYKBBI 1, ¥ 9TO 3HaYeHMe OyaeT o3HavyaThb «[lar. Eci urpok
BBen [IA, (byHKLU/m input () BosBpamaer 3HaueHMe 'IA'. BoipackeHue 'JA'.lower ()
BO3BpalllaeT CTPOKY B HIDKHeM peructpe (crpoynbiMu Oyksamu). To ecTb 3Have-
Hue 'JA' mpeBpalaeTca B 'ma’.

Ho, xpome 3Toro, mpomsBOOUTCA ellle M BbI30B MeTofa startswith('m').
Ota QyHKIUA Bo3BpalaeT True, eC/IM BBI3bIBAIONAA CTPOKA HAuMHAETCA C yKa-
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3aHHOTO IIapaMeTpa, uan False, ecnmu 3To He Tak. Hampumep, BolpakeHue 'na'.
startwith('n') Bo3BpamiaeT 3HaueHue True.

Bor 1 Bech cMbIc1 9TOr0 BplpakeHM:A. OHO II03BOJIAET UTPOKY BBECTU OTBET,
IIEPEBOMNUT €r0 B CTPOUHYIO GOPMY, IIPOBEPSIET, YTO OTBET HAUMHAETCs C OYKBHI I,
u 3aTeM Bo3Bpaiaer True uau False.

3aMeuy, YTO elle CYLIeCTBYeT CTPOKOBBII MeTof endwith (HexasCrpoka), KOTO-
Ppblil Bo3BpaljaeT True, €C/IM BbI3bIBAIOIAsl CTPOKA 3aKaHYMBAETCA CTPOKOM yKa-
3aHHOI B apryMeHTe HekasA(CTpoka, M False B MpOoTHMBHOM ciydae. MeTon endwith()
B HEKOTOPOM CMBbIC/I€ IIPOTUBOIIONIOKEH METORY startwith().

0630p PyHKLMI UTPbI

910 BCe GYHKUUY, UCHONb30BaHHbIe B Urpe «Bucemuua». BoT mx kparkuii
0630p:
*  getRandomWord (wordList) cmyuaiiHBIM 06pa3oM BBIOMpAET OfHY CTPOKY M3
crmcka. Tak BpIOMpaeTcs c10BO, KOTOpOe OyfeT yrafiblBaTh UTPOK;
¢+ displayBoard(missedletters, correctletters, secretWord) otoOpakaer
TeKylllee COCTOSIHME UTPBI, IOKA3bIBAET, CKOJIBKO OYKB UTPOK Y>Ke Ipef-
JIOXWJI /IS OIIpefie/ieH s C/IOBA, 11 KaKyie 13 HIX OKa3a/IiCh OO OYHBIMIAL.
[lis1 KOppeKTHOI paboThl 3TOi GYHKLMY HEOOXOMMMBL TPY MapaMeTpa.
CrpoxoBble IepeMeHHble correctLetters u missedLetter mmia XpaHeHMs
OYKB, KOTOpbIe OBUIN IIPEIOXKEHDI ITPOKOM I TeX, KOTOPBIX He 0Ka3alIoch
B CEKPETOM CJIOBE, a TAK)Ke CTPOKOBas IepeMeHHas secretiord, comepika-
lasg CeKpeTHOE C/IOBO, KOTOPOE IbITaeTcsA yrafjaTb Urpok. OyHKIMUA He
BO3BpalllaeT KaKux-1mbo 3HadeHul;
¢ getGuess(alreadyGuessed) nmpoBepsieT, He COLEPXKUTCA U BBEIEHHAA UTPO-
KOM OyKBa B CTPOKOBOII IlepeMeHHOIT alreadyGuessed. DyHKLMA BO3Bpa-
1aeT 6YKBY, BBefIeHHYIO UTPOKOM, €C/IVi OHa JIOIYCTUMa;
¢+ playAgain() cpammBaeT UTpOKa, HE XOYET JIM OH CHITPaTh elle pas. PyHk-
1M BO3BpaliaeT True, €CM UTPOK COTTIAIIAeTC A, VN False, eCly OTKa3bl-
BaeTcs.
[Tocne onucanns QyHKIMI co CTpokM 85 HauMHaeTCA OCHOBHASA 4acTb (Telo)
nporpamMmbl. Bce, 4TO Bblllle 9TOI CTPOKY, «BCErO JIMUIIb» OHMCaHue (GyHKIMit
1 6OJIBbLION KOI MHCTPYKLMM IPUCBAUBAHNA IJIS1 IepeMeHHOoI HANGMAN PICS.

Urposon uukn

OcHoBHas 4acTh Kofa ImporpaMmsl «Bucennija» oTobpakaetT Ha 9KpaHe Ha-
3BaHMe UTPbI, CONEP>KUT HECKOIbKO NTePEeMEHHBIX U 3aIlyCKaeT UK/ while. B aTom
pasperne pacCMOTPUM IOIIATOBOE BBITIOTHEHME OCTABIIENCS JaCTV IIPOTPAaMMHOTO
KOJa.
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85. print ("BU CEINUILA"

86. missedLetters = "'

87. correctletters = "'

88. secretWord = getRandomiiord (words

89. gameIsDone = False

Kop B cTpoke 85 BbI3bIBaeT PYHKIMIO print (), KOTOpas BBIBOAMUT Ha 9KpaH 3a-
TOJIOBOK MI'PbI B MOMEHT €€ 3aITyCKa. 3aTeM CTPOKOBOJ IepeMeHHoI missedLetters
NIPUCBAMBAETCSA IIyCTOE 3HAYEHNE, TIEPEMEHHOMN correctLetters ToXe NMpMcBanBa-
eTCs1 yCTOe 3HaUeHNe, TaK KaK UTPOK He IPENIOKILI elile HIKAKMX OYKB.

B ctpoxe 88 Br3biBaeTcst GyHKIMs getRandomilord (words), KoTopasi BeiOMpaet
CIIy4aiHbIM 00pa3oM CeKpeTHOe CJIOBO U3 CIIMCKA.

Kop B cTpoke 89 mpucBanBaeT nepeMeHHOI gamelsDone 3HaueHue False. Kog
IIPMCBOUT 3TOV IIepEMEHHON 3HadeHue True, KOTfa MOCTYIUT CUTHA 3aBepIIeHNA
WUTPBI, ¥ IPEIOKUT UTPOKY ChIIPAaTh 3aHOBO.

Bbi3oB ¢pyHKLMM displayBoard()

OcTaBIasics 4acTh MPOrPAMMbI COCTOUT 13 IUK/Ia while. YcoBMe yKIIa Beer-
fia MCTMHHO, a 9TO 3HAYNT, YTO OH OyHEeT BBIIOIHATHC OECKOHEYHO JOMTO, 10 TeX
Op, IOKa He Oy/ieT MHUIMIPOBAHO BBIIIOMHEHNE MHCTPYKLuu break. (1o mpouc-
XO[UT B CTPOKe 126.)

91. while True:

92. displayBoard (missedLetters, correctletters, secretiord

Kop B cTpoke 92 BoispiBaeT GyHKImio displayBoard (), mepesaBas et 3Ha4eHNs
TpeX IIepeMEeHHbIX, YCTAHOBJIEHHbIX B CTpOKax 86, 87 u 88. B saBucumocTn oT TOIO,
CKOJIBKO OYKB UTPOK Yrajajl IPaBUIbHO U CKOTIBKO pas olmOcs, 9Ta QPYHKINS BbI-
BOJJT Ha 9KPaH COOTBETCTBYIOIIee N300paXKeHNe «ITOBEIIEHHOTOY.

BBop urpokom yragbiBaemoii 6yKBbl

Janee BbI3bIBaeTCs GYHKUMA getGuess (), YTOOBI UTPOK MOT BBECTH yrafiblBae-

MYI0 6YKBY.
94. # To3BONAET UTPOKY BBECTM OYKBY.
95. guess = getGuess (missedLetters + correctlLetters)

142 rnasas



B ¢yukumio nepenaercs mapamerp alreadyGuessed [/ist ONpeReNeHNss — BBO-
AW UTPOK Takyw OYKBy paHblue win eiie HeT. Kog B cTpoke 95 KOHKaTeHUpPyeT
CTPOKOBBIE lepeMeHHble missedLetters m correctLetters, a 3aTeM nmepegaeT pesyb-
TaT B Ka4eCTBE apryMeHTa Imapamerpy alreadyGuessed.

MpoBepka HannuunA 6yKBbl B CEKPETHOM C/I0OBe

Ecnu npepoxeHHas 6yKBa eCThb B CEKPETHOM CJIOBE, OHa JJOOAB/AETCA B KO-
Hell CTPOKOBOJ IIepeMEHHON correctlLetters.

97. if guess in secretWord:

98. correctletters = correctlLetters + guess

Konm B mocnenneit cTpoke nobOaBageT HOBOe 3HAdyeHME B IIepEMEHHYIO
correctLetters.

MpoBepka — He Nno6Geaun Ny NrpokK

Kak nmporpamMe y3sHaTb, 4TO UTPOK yrafiajl Bce OYKBBI, COIEPIKaLIMeCs] B CEKPeT-
HoM cnoBe? VTak, nepemMeHHas correctLetters Comep>KuUT Bce 6yKBbI, yrajjaHHbIe
UTPOKOM IIPaBUJIbHO, a IlepeMeHHas secretliord — cexpeTHoe cnoso. Ho mpocryto
npoBepKy missedletters == correctLetters cmenmaTs HeBO3MOXHO. Eciu, Hanpumep,
CEKpETHOE CIIOBO 'BOpOH', a correctletters paBHO 'BHPO', 3HaY€HME BbIpaKEHNA
correctletters == secretWord 6yfeT TOXKHBIM, XOTS UTPOK y2adas Bce OYKBBL.

EnuHCTBEHHO BO3MOXHBIIT IIyTh — 3TO IPOU3BECTY CPaBHEHUE KaXKIOil OYK-
BBI 13 correctletters ¢ 6ykBaMu B IIepeMeHHOII secretliord. VIrpok nmobexxpaet Tor-
[a M TONBKO TOILZA, eC/M KaKpas OykBa 13 IepeMeHHOI secretliord comepKurcs
B IIepeMeHHoI correctletters.

100. # NpoBepseT, BEMIPAN JM MUTPOK.

101. foundAllLetters = True

102. for i in range(len(secretWord)):

103. if secretWord[i] not in correctletters:
104. foundAllLetters = False

105. break

[lonsATHO, 4TO ecnu B IepeMeHHON secretWord HalifieHa 6yKBa, KOTOpO
HeT B IepeMEHHOI correctletters, urpok He mobemun. HoBas mepemeHHas
foundAlllLetters co 3HadeHmem True yCTaHaB/nMBaeTcsa B cTpoke 101 mo mavama
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nyxia. LYK HauMHaeTCsA B IPENIIONOKEHNH, YTO BCe OYKBBI CEKPETHOTO CIOBa
yraganbl. Ho B crpoke 104, B mporecce BBIIIOTHEHUA IUK/IA, 3HAYEHNE TEPEMEH-
Holt foundAllletters MeHsAeTcs Ha False, KaK TOIbKO OOHapy»KeHa IepBas OyKBa U3
IepeMeHHOI secretliord, He ColeprKallasaca B IEpeMEHHOI correctlettrs.

Ecnu Bce GYKBBI CEKPETHOTO C/I0Ba OOHAPY>KEHBI, UTPOKY COOOIIAETCS O ero
nobefie, a mepeMeHHas gameIsDone MpUHUMaeT 3Ha4YeHue True.

106. if foundAllLetters:
107. print ('IA! Cexpersoe cmoBo - "' + secretWord + '"! Bu yramamu!')
108. gameIsDone = True

O6paboTKa OWKNGOUYHbIX NPeAnoNoXKeHnn

B crpoke 109 HaunHaeTcs 6710k else.

109. else:

110. missedletters = missedletters + guess

Hamomunm, 4TO KOZ 9TOro 6/10Ka BBIITOTHAETCS, €C/IU YCIOBHe VKA for mox-
Ho. Ho xakoe ycnosne? Uro6bl y3HATDb 3T0, HABEAUTE yKa3aTe/Ib HAa HA4a/I0 KJII0Ye-
BOIO C/IOBA else 1 IlepeMecTUTe €ro BBepX. Bbl yBUANTe, 4TO K/II04eBOE C/IOBO else
pacrornaraeTcsa TOYHO B TOM JKe IMO3ULIUY, 4TO U 1f, B cTpoke 97.

97. if quess in secretWord:

-=IpOImyCK-=

109.  else:

110. missedLetters = missedletters + guess

Taxum o6pasom, ecnu ycroBue B cTpoke 97 (quess in secretliord) 10XKHO, BbI-
MoHsieTcs1 610K el se.

HenpaBnuibHO yrajaHHble OYKBBI JOOABIAIOTCSI B CTPOKOBYIO IEPEMEHHYIO
nissedletters B crpoke 110. 9TO MPOMCXOAUT TaKXe KakK B cTpoke 98 ¢ Oyksamuy,
yraflaHHBIMM IIPaBU/IBHO.

MpoBepka — He Nnpourpan M NrpokK

Kaxpplil pas, Korfa UIPOK BBOJUT HENPaBUIbHYIO OYKBY, OHa [0OaBiseT-
cs1 B mepeMeHHYy0 nissedletters. Takum o6pasoM, [yinHa 3HAYEHWs EPEMEHHON
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missedLetters (mam B Kome — len (missedLetters)) cTaHOBUTCSA paBHa YMCIY OLIM-
OOYHBIX MTPEAIIONOXKEHNIL.

112. # TpoBepser, NPEBHCWN JY UTPOK JMMUT IOMHTOK ¥ TPOUTPA.

113. if len(missedletters) == len(HANGMAN PICS) - 1:

114, displayBoard (missedletters, correctletters, secretWord)

115, print ('Ber ucuepnamu e momsirxky!\nHe yragaxo Gyxs: ' + str(len(missedletters)) + ' u yragaxo

Byks: ' + str(len(correctLetters)) + '. Beno 3aragaHo cnoso "' + secretWord + '".')

116. gameIsDone = True

ITepemennas HANGMAN PICS copeput cemb cTpok ¢ ASCII-cumBonmamu pucys-
ka. TakuM o6pasom, ecru iIMHA CTPOKM missedletters paBHa len (HANGMAN PICS) —
1 (To ecTb 6), UTPOK MCUYEpNAN IMMUT MPEANONIOKeHNIT. Ecmu prcyHOK «moBe-
IIEHHOT0» 3aBeplleH — UTPOK npowurpan. Hanomnro, HANGMAN PICS[0] — mepBbIi
9JIEMEHT CIMCKa, a HANGMAN PICS[6] — mocmemHumil.

Kop B cTpoke 115 BBIBOIUT CEKPETHOE CIIOBO, a CTPOKa 116 nmpucsauBaer e-
peMeHHoI1 gameIsDone 3HaYeHMe True.

118. # 3ampalMBaeT, XOUET M MIPOK CHIPATh 33HOBO (TOJBKO €CIV UI'Da 3aBepleHa) .
119. if gameIsDone:

120. if playAgain():

121. missedLetters = ''

122. correctletters = "'

123. gameIsDone = False

124. secretWord = getRandomiord (words)

3aBeplueHVe unn nepesarpysKa urpbi

BHe 3aBucrMocTI OT ITOO€/BI VIV IIPOUTPBIIIA UTPa JO/DKHA CIPOCUTH UTPO-
Ka — XO04eT /I OH Chirpath cHoBa. OyHKINs playAgain () obpabaTeiBaeT monydeH-
Hb1i oTBeT («[Ja» mwmu «Het») B cTpoke 120.

Ecnu urpok xoder Ha4aTh UTPYy 3aHOBO, 3Ha4eHNA II€PeMEHHBIX Missedletters
u correctletters Hago OOHYINUTH, IepPEMEHHON gamelsDone MPUCBOUTDH 3HAUEHUE
False u BbIOpaTh HOBOE CeKpeTHOe C/0BO. ITocie TOro Kak BBITOTHEHME LMK/IA
while BO3BpaljaeTcs K Havamy, K cTpoke 91, urposoit uutepderic, orobpaxaeMblit
Ha 3KpaHe, Ilepe3arpy>kaeTcs ¥ FOTOB K HOBOII UIpe.

Ecmi urpox He BBeJ HUYETO, YTO HAUMHAETCS ¢ OYKBBI 1, IIPM 3aIIPOCE — XOYeT
JIVL OH CBITPaTh 3aHOBO, YCIIOBME B CTPOKe 120 CTAHOBUTCA JIOXKHBIM U BBITIOTHA-
eTcs1 670K else.
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125. else:
126. break

MHucTpykuusa break NMpUMBOAMUT K BBHIINONTHEHMIO NEPBOI MHCTPYKIUM TOCTE
nukna. Ho, Tak Kak mocsme nMkIa HET MCIOTHAEMbIX MHCTPYKIUI, MTPOUCXORNUT
3aBeplIeH1e paboThl IPOrPaMMBI.

3aknyeHune

«Bucennija» — HanboIee NPOABMHY TAS UT'PA U3 YMC/IA PACCMOTPEHHBIX. B mpo-
1[ecce e€ CO3/JaHM A Bbl U3Y4IM/IM HECKOTIbKO HOBbIX MOHATUIL. ITo Mepe ycnoxxnenua
UTP HEIUIOXO ObIIO OBI COCTABIATh HAOPOCKM O/IOK-CXeM TOTO, YTO JO/DKHO BBI-
TIOJIHATBHCA B IIpOrpaMMe.

CHMcoK — 3TO IPOrpaMMHBI 00beKT, KOTOPBIL MOXKET COREP)KaTb Apyrue
00DBeKTbL. MeTombl — 9T0 (PYHKIMM, IPUBsA3aHHbIE K KAKOMY-T100 00bekTy. Cru-
CKI cofep>KaT BCTPOeHHBIN MeTof, append (). 1A CTPOK CyLeCTBYIOT ClefyIoLiye
MeTombL: lower (), upper (), split(), startswith() u endswith(). OcranpHas 4acThb
KHUTY ITO3HAKOMUT Bac CO MHOTVMIMU JPYTMMM METONAMM ¥ TUIIAMM JAHHBIX.

MHuctpykius elif mosBonsdeT [06aBUTb YCTIOBMS BBIIIOTHEHMs «UJIK-elile-
ec/u» B CEpeINHY KOHCTpyKuun if-else.



AOPABOTKA UI'Pbl «cBUCEJIULIA»

p \ Temepp, KoIza T0TOBA OCHOBA UTPhI «Bu-
cenulia», NaBaliTe PacCMOTPUM HEKOTO-

= pBle BOSMOXXHOCTY paclIVPeHNs ee PyHK-
'\ LMOHAaJIbHOCTY. B  9TOil I71aBe  BbHI

CO3JjajiTeé HECKO/IbKO TPYII CEKPEeTHbIX
C/IOB ¥ HOoOaBMTE BO3MOXKHOCTb VI3MEHEHUS
YPOBHA CIIOKHOCTY UTPBI.

B 3TOW MNMABE PACCMATPUBAIOTCA CJIEAYIOLUE TEMDbI:

« Tvn gaHHbIx «CnoBapb»

« [lapbl Kntoy-3HaueHne

« MeTopgbl cnoBapsa keys () u values ()

+  MHoKecTBEHHOE Ha3HayYeHVe NepemMeHHbIX

YBenunuyeHne uncna yragbiBaHuim

ITocre TOro Kak BbI CBITPAN B UTPY «Brcenmuiia» HECKONBKO pas, Bbl, BO3MOX-
HO, TIOAYMaJIM, YTO IIEeCTb ITOIIBITOK /1A YTabIBaHMA HeJIOCTATOYHO /I Pa3rajKu
MHOTUX CJIOB.

Yucmo MOIBITOK MOXKHO JIETKO YBE/INYUTD, FOOABMB CTPOKI B CIIVMCOK HANGMAN
PICS.

Coxpanure ¢ain hangman.py non uMeHeM hangman2.py. s pacumpeHus
crcka, cogeprkaiiero ASCII-cuMBOJIBI 7151 IPOPUCOBKY «BUCENTbHUKA», TOOaBbTE
crefyouye CTpPOKM, HauMHas Co CTPOKM 37:
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OTOT KOJI J06aBIAET 1B HOBBIX MHOTOCTPOYHBIX 3HAYEHM:A B CIIMCOK HANGMAN
PICS, omHa CTpOKa CITYKUT IS TPOPUCOBKY JIEBOTO YXa «BUCETbHUKAY», IPYTast I
pOPUCOBKYM 060ux yureit. IIporpamMma coofIjaeT UTPOKy O €ro MpOUTphILIe Ha
OCHOBaHMM 3HaYeHMs BbIpakeHM len (missedLetters ) == len(HANGMAN PICS) — I,
HO3TOMY B JPYTUX U3MEHEHMAX He0OX0AMMOCTY HeT. OcTayibHas 4acTb IIPOrpaM-
MBI OyJIeT IIpeKpacHO paboTaTb C HOBBIM CIIMCKOM.

CnoBapu

B nepBoit Bepcun nporpaMmbl «Bucennita» Mbl MCIIONIb30BalIN CIMCOK C Ha-
3BaHMAMM )KMBOTHBIX, HO BBl MOXKET€ U3MEHUTD CIIMCOK CIOB B cTpoKe 48. Hanpu-
Mep, BMECTO KMBOTHBIX MOXXHO MCITO/Ib30BATh IBETA.

48. words = 'KpaCHHJ OPAHXEBEJ XEJTHJ 3EeNeHs CUEMA TONyGoy OMONETOBEY OENEN YEDPHHN KOPUUHEBHNL'.

split()

Vinu reomeTpuueckue GUrypsl.

48. words = 'KBampaT TPEYTOJbHMK NPAMOYTONbHMK KPYT SJUIMIC PoMO TpaneLys napasiienorpam

MATYUYTONBHUK WECTUYTONBEUK BOCHMAYTONBHMK ' . Split ()

Vi pykThL.

48. words = 's6J0KO anenbCMH JIMMOH JiaiiM Tpylla MaHIApyH BYHOTPAZ IperndpyT nepcuk OaHaH abpukoc

MaHro GaHaH HekTapuH',split()
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BHecst HeKOTOpBIe U3MEHEHsI, BB MOXKeTe BopaboTaTh KOf, TaK, 4To Urpa «Bu-
cenuiia» OyfeT MCIOIb30BaTh HECKOIBKO HAOOPOB C/IOB, TAKMX KaK JXMBOTHBIE,
1BeTa, QUIypbl WIN PPYKTHL.

ITporpamma 6yzeT coo61aTh UTPOKY, KaKoit HAOOP MCIIONIb30BaH [/is1 BbIOOpa
CEKPETHOIO CJIOBA.

Yro6bI IPOU3BECTY 3TU M3MEHEHM s, IIOHA00UTCSA HOBBI TUII JaHHBIX, KOTO-
pbiit HasbiBaeTcst cnosapem. CoBapb, TaKKe Kak U CIMCOK, — 3TO Habop 3Hade-
Huit. Ho BMecTO [jocTyma K 97eMeHTaM 110 11e/I0YMC/IEHHBIM MH/EKCaM B CJIoBape
BO3MO>KEH JIOCTYII K 9/7IeMeHTaM I10 MHJjeKcaM IPOM3BOIBHOrO Tuia. B croBape
9TV MHIEKCHI HA3BIBAIOTCS KIIOUAMU.

[Tpu pabore co cmoBapeM MUCHONB3YIOTCS GUTYPHBIE CKOOKM {} BMeCTO KBa-
OpaTHBIX [].

B xauecTBe mpuMepa B MHTEPAKTUBHOI 000/104Ke HabepuTe Crefyrolee:

>>> spam = {'npuser':'lpuBer BCeM, Kak fmena?', 4:'Gekor', 'kypc':9999 }

[Tapa BenuuuH, paspe/leHHas ABOETOYMEM BHYTPM (GUIYPHBIX CKOOOK, Ha-
3bIBACTCS napoti kawy-3HaveHue. JleBas yacTb mapsl (IIepef [BOETOUNEM) — 3TO
K71104, TIpaBas 4acThb (IIOC/Ie BOETOUNA) — 3HA4eHue Kmoda. I1omydnTs gocTym
K OTZ€/IbHBIM 3HAYEHNUAM MOXXHO C IIOMOIIBIO K/TIOYENL.

YT0OBI MONPAKTUKOBATHCSA, BBIIIOIHNTE B MHTEPAKTUBHOI 000JI0UKe CTIefyIo-
NI IpUMEp:

>>> spam = {'npuser':'lpuBer BCeM, Kak fmena?', 4:'Gekor', 'kypc':9999 }
>>> spam| 'npuser']

'TipuBer BCeM, Kak nena?’

>>> spam[4]

'BeKoH'

>>> spam['kypc']

9999

BHyTpu KBagpaTHBIX CKOOOK MOXXHO IOMEIATh HE TOJBKO IIE/IOYMC/ICHHBIE
3HaYeHNs, HO ¥ CTPOKOBbIE. B IpuBefileHHOM ITpKMepe, B KadecTBe KIIoYell c1oBa-
P4 spam, MICIIO/Ib30BAHBI BEMYMHBI IIe/IOTO TUIIA — 4 U CTPOKOBOTO — 'kypc'.

OnpepeneHne pasmepa c1I0BapA C NOMOLbIo GyHKUMM len|()

C IIOMOIIIbIO q)yHI(LU/H/I len() MOJKHO OIIpE€AENNTh KOINYECTBO IIap KI/IKOY-
3Ha4Y€HIME, COXpPAaHEHHDIX B C/IOBApE.
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JIns mprMmepa HabepuTe B MHTEPAKTUBHOI 000/I0UKe ClIefyIoLee:

>>> stuff = {'npuser':'lpueer BceM, kak mena?', 4:'Gekor', 'kypc':9999 }
>>> len(stuff)
3

Oynkuus len () BepHy/a LeIOYNCIEHHOE 3HAUeHNe 3, paBHOE KO/IMYEeCTBY I1ap
K/II0Y-3Ha4YeHIeE B CIIOBape.

Pasnuumna mexay cnuckom u cioBapem

OpnHo oT/MYMe CIOBaps OT CINCKA Y>Ke OBUIO pacCMOTPEHO — 9TO BO3MOXK-
HOCTbD JICIIONb30BaHNA B Ka4eCTBE K/I0Yell 3HAYCHUI IIPON3BONIbHOrO TUIIA, a HE
TONBKO LenbIX 4ycenl. HarmomHIo, 4To 0 1 '0' — pasHble BeIMYMHEL, T.e. 9TO OYAYT
pasHble KJI04N.

BBequTe B MHTEPaKTUBHOI 000TOYKe CIEYIOLINIT KO

>>> spam = {'0':"'crpoka', 0:'umcno'}
>>> spam[0]

"gycno’

>>> spam['0']

spam['0"]

CroBapy, TOJ06HO CIMCKaM, MO>KHO 00pabaThIBaTh LIVK/INYECKH, MCIIOIb3Ys
K04 B LuKie for.

Yro6BI IOCMOTPETD, KaK 3TO paboOTaeT, BBEANUTE B MHTEPAKTUBHOI 000/I0UYKe
CIIeyIolyie KOMaH/IbL:

>>> favorites = {'Qpyxms':'anembcums', 'xuBOTHHE':'koTs', 'umcmo':42}
>>> for k in favorites:
print (k)
OpyKTE
XMBOTHHE
YyCIo
>>> for k in favorites:
print(favorites[k])
aneJtb CYHH
KOTH

42
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Kimtoun 11 3HaYeHMs MOTYT BBIBOAUTDCS B Pa3/IMIHOM IOPS/IKe, TOTOMY 4TO C/TOBa-
P¥, B OT/IM4YIE OT CIIMCKOB, He YIIOPsII04EeHbI (He paHKMpOoBaHsl). [IepBbIM 971eMeHTOM
CHICKa ¢ MMeHeM listStuff, 6YI[CT 1istStuf[0]. Ho B cioBape HeT 1epBOro sneMeHTa,
IIOTOMY YTO HeT KaKOro-HUOY/b MOPS/IKa PACIIOIOXKEHNS 9/IeMEHTOB. B mpuBeneHHOM
kopie Python mpocto BbIOpas TOT HOPSZIOK, B KOTOPOM 3/IEMEHTHI XPaHU/ICh B TTaMs-
TU, HeT HUKAKIUX FApPaHTHI1, YTO B CJIEAYIOLINI Pa3 HOPS/IOK OyeT TeM Xe.

B nHTepakTMBHOI 060/104Ke HabepuUTe CIeayIoLee:

>>> favoritesl = {'¢pyxr':'anembcuun', 'umcmo':42, 'xuBoTHOe':'koT'}
>>> favorites2 = {'xuBorHoe':'koT', 'umcmo':42, 'dpyxr':'anembcums'}
>>> favoritesl == favorites2

True

Boipaxxenue favoritesl == favorites? MCTMHHO ITOTOMY, YTO CJIOBapy He YIIO-
PAOOYEHDbl M CUUTAIOTCA SKBMBAJIEHTHBIMMU, €C/IM COCTOAT 13 ONMHAKOBBIX Iap
K/II0Y-3Ha4eHMe. A CIUCKM C OJVIHAKOBbIMM 3HAYEHUAMHU 3/IEMEHTOB, HO Pa3HbIM
HOPSIIKOM VX CIIeflOBaHMsI, paBHBI He OYyT.

I peMoHCTpaumm 3THUX pasninumii HabepuTe B MHTEPAKTUBHON 000/I0YKe
crefynolee:

>>> listFavsl = ['anenscums', 'komn', 42]
>>> listFavs2 = ['korst', 42, 'amenecuus']
>>> listFavsl == listFavs2

False

Boipakenme listFavsl == listFavs2 JIO)KHO, TaK KaK COJEPXKMMOE CIVCKOB
PAacCIIO/IOKEHO B PA3HOM IOPsIJIKE.

MeTopbi cnoBaps keys () 1 values ()

CrnoBapu coiepKaT ABa IO/Ie3HBIX MeTofa — keys () u values (). DTU MeTObI
BO3BPAIIAIOT 3HAUEHN, TUII KOTOPBIX HasbiBaeTcA dict keys mdict values, cooT-
BETCTBEHHO. I10f0OHO OOJBIIMHCTBY PaHXXMPOBAaHHBIX OO'bEKTOB, JaHHbIE 9TUX
TUIIOB BO3BpAIIAIOTCsA B popMe crmcKa pyHKIyeit 11ist ().

Habepute cnenyromuii Kog;

>>> favorites = {'¢pyxr':'anenscun', 'smBoTHOe':'koT', 'umcmo':42}
>>> list(favorites.keys())

["opyrr', 'xuBoTHOe', 'umcino']
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>>> list(favorites.values())

xor', 42]

['amenbcuu', '

Vicnionb3sys Metonpl keys () mwmm values() B GyHKUMuU len (), MOXHO MOTY4YNTD
CIIVICOK K/IIOYel M/ 3HAYEHUII CTOBapA.

Ucnonb3oBaHme cnoBaps cnos B urpe «Bucenuua»

JlaBaiiTe M3MeHMM KOJ, B HOBOJI Bepcu UTPhI «Bucenuiiar, 1obaBuB IOfKepK-
Ky pa3HBIX HaOOPOB CEKPETHBIX C/IOB. Bo-IepBhIX, 3aMeHMM 3HaUeHMe [epeMeH-
HOIT words, CO3/IaB CTIOBapb, B KOTOPOM K/IIOUM IIPEICTaB/IeHbl CTPOKAMIU, a 3Ha-
JeH!UsA — chmckaMmu cTpokK. CTpOKOBbIN MeTof, split () BepHeT CHMCOK CTPOK, 110
OJTHOMY CJIOBY B Ka>K/JOVl CTPOKe.

48. words = {'IBera':'KpAaCHLI OpPAHKEBBI KENTHII BEJIEHEN CYUHMIA TONy00y OMONETOBLN Gelbni UepHE
KopuureBent' . split (),

49, '"ourypH':'kBagpaT TPEYTOJbHUK NPAMOYTOJbHMK KPYT SJUIMIC POMO TpameLus Napaslyiesorpamu
MATYUYTONBHUK WECTUYTONBHMK BOCHMUYTONbHMK ' . split (),

50. 'dpyxTi':'a670KO aneNbCUH JIMMOH JIaiM Tpylla MaHIApyH BYMHOTPAZ IperndpyT nepcuk OaHaH abpukoc
MaHro OaHaH HekrapuH'.split(),

51. '"XmBorHee':'auct GabyyH OapaH Oapcyk OHK BOJNK 3e0pa KMT K033 KOPOBA KOWKA KPOJMK KpHCa JIEB
JMca JIOCh MefBelb Myl Mslllb HOPKA HOCOPOT 00e3bsiHa OBLi@ OJIeHb OCeNl NaHia NyMa CKYHC cobaka

COBa TUTP TWNEHb XOpek smepuua'.split()}

Crpoknu 48-51 — Bce ellle OffHa MHCTPYKIUA HpucBayBanys. VIHCTpyKIus 3a-
KaH4MBaeTCs 3aKpbIBaoliell purypHoit ckobkoit B cTpoke 51.

CnyuaiHbIn BbI6GOp M3 cnncKa

@ynkuma choice () Momyna random NIPMHMMAET B KQ4eCTBE apTyMEHTa CIIMCOK
U BO3BpalllaeT U3 HEro CIyJaliHoe 3HaYeHMe. ITO MIOX0XKe Ha TO, UTO paHee Jlefaa
dyHkims getRandomilord ().

B HoBolT Bepcuy ¢yHkuuu getRandomiord() OymeT MCHONMb30OBaHA (QYHKIVIA
choice ().

YroObI yBUAETD, KaK padoTaeT pyHKIMA choice (), B mHTepakTHBHOI 060/104-
Ke BBEJJUTE C/IEAYIOLIe KOMaH/Ibl:

>>> import random

>>> random.choice(['kor', 'coBaka', 'mmmm'])
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YiSiiii
>>> random.choice(['kor', 'cobaka', 'msmb'])

KOT

ITomo6HO TOMY, KakK (byHKLU/m randint () BO3BpaljaeT Cay4aliHOE L[eI0€ YNCIIO,
¢dyHKIMA choice () BO3BpallaeT CIy4yaiiHOe 3HaUYeHMe U3 CIIVICKA.

Vismenenns dyHkumu getRandomiord() TakoBBI, YTO Telepp ee HapaMmeTp —
C/1I0Bapb, COCTOAINI U3 CIIICKOB CTPOK, a He IPOCTO CIUCOK CTPOK.

BoT Kak BHII/IsAeNIa OpUTMHANbHAS QYHKII:

40. def getRandomWord (wordList):

41, # OTa QyHKUMA BO3BpAllaeT CIyYalHyl CTPOKY U3 NEpelarHOTO CHMUCKA.
42, wordIndex = random.randint (0, len(wordList) - 1)
43, return wordList [wordIndex]

A BOT Kax BBIIJIAUT KO 9TON (PYHKLMY [OCIIe ISMEHEHN:

53. def getRandomiWord (wordDict) :

54. # Jra QyHKUMA BO3BpAL@eT CJy4aliHyn CTPOKY Y3 NEPENaHHOTO CJIOBAPA CHMCKOB CTPOK, a TaKXe KoY.
55. # Bo-TepBHX, CHydyayHEM 00pa3oM BEHOMDAEM KINY 13 ClOBApS:

56. wordKey = random.choice (list (wordDict.keys()))

57.

58. # Bo-BTOpHX, CnyuayHeM 06pa30oM BHOMpaeM CIOBO U3 CINUCKA KIKNUEH B CIOBape:

59. wordIndex = random.randint (0, len(wordDict[wordKey]) - 1)

Vmsa wordList m3MeHeHO Ha wordDict ma 60mblieil HaI/IAqHOCTIH.

Termepb BMecTo cly4yaifHOTo BbIOOpa C/I0Ba M3 CIMCKA CTPOK CHayama CiIy-
4afHO BbIOMpaeTCs K04 M3 cmoBapsi wordDict mocpemcTBOM BbI3oBa random.
choice().

/I BMecTo Bo3BpaieHus cTpokn wordList[wordIndex] ¢yHKIMs BO3Bpaljaer
CIIVICOK C IBYMs 3/IEMEHTaMI.

Ilepsb1it ameMeHT — 310 wordDict [wordKey] [wordIndex].

Bropoit snemenT — wordKey.

Boipaxkenue wordDict [wordKey] [wordIndex] B cTpoke 61 MOXeT BBIIIAAETb
CIIO>KHBIM, HO €TO JIeJICTBYE TIOHATh OY€Hb IIPOCTO.

Bo-nepBhix, mpepcraBuM, 4YTO IepeMeHHON wordKey IIPMCBOEHO 3Have-
Hue 'GpyxTH', a mepeMeHHON wordIndex — 3Hadenwme 5. Torma mpeobpasoBaHue
wordDict [wordKey] [wordIndex] 6y,ueT BBITJIAAETD TaK:
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wordDict[wordKey][wordIndex]
1

!

wordDict[ '¢pyxra' ][wordIndex]
L 1

f

["abmoxo', 'amemscuu', 'mumor', 'maiM', 'rpywa', 'manmapue', 'suxorpan', 'rpenndpyt',

I'HepCMK', '6anan', 'abpukoc', 'maHro', 'OanaH', 'HexTapyd'][wordIndex]

!

["abrnoxo', 'amemscuu', 'mmmor', 'maiu', 'rpywa', 'maxmapus', 'Busorpan', 'rpenndpyt',

'mepcux', 'Ganan', 'abpmxoc', 'MaHro', 'OGaHaH', 'nexrapuu'][5]
L

!

'MaHzapuH'

B 3TOM crmydae 3/IeMeHT CIIMCKa, BO3BpallleHHbI QyHKIMEH, — 3TO CTPOKa
"vaumapus'. (HarmoMHI0, 9TO MHIEKCHl HauMHAIOTCA C 0, IO9TOMY MHJEKC [5] OT-
CBITAeT K IIECTOMY 3JIEMEHTY CIIVICKA, a He K IISITOMY. )

Tax kak QyHkums getRandomiord() Temepb BO3BpalljaeT CIMCOK U3 ABYX 3JIe-
MEHTOB, a He CTPOKY, TO I 3HaueHIe TlepeMeHHOIT secretiord 6yaeT CmucKoM, a He
CTpoKoit. YTO6BI COXpAaHUTD TV 3HAYEHNS B [BYX PasHbIX IEePeMEHHBIX, MOXXHO
JICIIONIb30BAaTh MHOXXECTBEHHOE IIpMCBalBaHMe, KOTOPOe Mbl PaCCMOTPUM fiajiee
B 3TOJ I/1aBe.

YpaneHune anemeHTOB CrMcCKa

MucTtpykuusa del ygmander sjaeMeHThbl C YKa3aHHBIMM MHJIEKCaMM U3 CIIMCKA.
Tak kak del — MHCTPYKUMS, @ He PYHKIUA M He OIepaTop, OHA yKasblBaeTcs 6e3
KPYIJIBIX CKOOOK 11 He MMeeT BO3BpallaeMoro 3HadeHus. [lonabmroparite, Kak pa-
6oTaeT aTa MHCTPYKIVA, VICTIONb3YH CIeLYIOMNIT KOJ:

>>> animals = ['akcomomnw', 'aprosaBT', 'acTpunbp', 'ansGept']
>>> del animals[1]
>>> animals

["akcomomib', 'acTpunsn', 'anebept']

OrMeuy, 4TO KOTfa yHa/aAeTCcs 97IEMEHT C MH/IEKCOM 1, 37IeMeHT, MMeBIIMI MH-
HEKC 2, CTAHOBUTCA 3JIEMEHTOM C MHJEKCOM 1, 37IEMEHT, MMEBIINI MHTEKC 3, TIPU-
o6peTaeT VHJEKC 2 M TaK Jajee. BplmeonncaHnHas mpouenypa yhaanieT TOIbKO
OJIVIH 3JIEMEHT ¥, COOTBETCTBEHHO, YMEHbIIAET KOIMYIECTBO MH/IEKCOB.

Brorpakenne del animals[l] MOXXHO BBOJUTDH CHOBA M CHOBA, Y/la/fAd 11O OfHO-
MY 3JIEMEHTY CIIVCKA.
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>>> animals = ['akcomomnp', 'aprowaBr', 'acTpunpn', 'ansGepr']
>>> del animals[1]

>>> animals

['akcomorne', 'acTpunibn', 'anbBept']

>>> del animals[1]

>>> animals

['akconorne', 'ambbept']

>>> del animals[1]

>>> animals

['akcomoTais "]

Inuna cimcka HANGMAN PICS — 3TO YMC/IO CAETaHHBIX UTPOKOM IIPENIIONOXKe-
HUIL. YHanasa CTPOKM U3 3TOTO CIMCKA, MOXKHO COKpalllaTh JOIyCTMMOE KOIude-
CTBO IPEJIIOI0KEHNII U, TEM CaMbIM, YC/IOKHATD UTPY.

Jo6aBbTe cenyomue CTPOKM B KO Balllell IIPOrpaMMBbl, MEXY CTPOKOIL
print ("B CEJT U IO A') ucTpoKoi missedletters = ''.

103. print('"BUCE T M I A")

104.

105. difficulty = "'

106. while difficulty not in 'JICT':

107. print ('Beibepute yposens croxHoctu: JI - Jlerxwt, C - Cpemumr, T - Taxersit')
108. difficulty = input().upper()
109. if difficulty == 'C':

110. del HANGMAN PICS([8]

111, del HANGMAN PICS[7]

112, if difficulty == 'T":

113. del HANGMAN PICS[8]

114. del HANGMAN PICS[7]

115. del HANGMAN PICS([5]

116. del HANGMAN PICS[3]

117.

118. missedletters = "'

ITOT KOJ, y[a/AeT 9/IEMEHTDI crmcKa HANGMAN PICS, memast ero Kopode, B 3aBIUCH-
MOCTH OT BBIOPaHHOTO YPOBHS CIOKHOCT UTPBL. UeM BbIIlle YPOBEHb CIOKHOCTH,
TeM OOJIbIlIe 9IEeMEHTOB yHa/LAeTCs M3 CICKa HANGMAN PICS, cOKpalljas BO3MOX-
HO€ KOJIMYECTBO IONBITOK yragbiBanusa. OcTanbHas 9acTh Koga urpsl «Bucenmia»
VICTIONIB3YeT JIMHY STOTO CIMCKA J/IA OIpeJie/ieHNsI MOMEHTA BBIBOZIA COOOIeH A
UT'POKY 00 MCYepIIaHN KOJIMIECTBA IOIIBITOK.
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MHoXecTBeHHOe npucBaviBaHne

MHoncecmeenHoe npucéausanie — 3T0 BOSMOXXHOCTb Ha3HAU€HM I HECKOJIbKUM
IIepEMEHHBIM Pa3/IMYHbIX 3HAYEHUIT B OGHON CTpOKe. [IJI1 MHOXKECTBEHHOTO IIpU-
CBaVBaHMA 3aNMIINTE IepeMEHHbIE Yepe3 3aIATYIO U PUCBOIITE VIM CIVICOK 3HaJe-
Huit. Hibke ipepicTaBiieH mpuMep 3aIiicy, BBeJUTe ee B MHTEPAKTUBHOI 000/I0UKe:

>>> fruit, animal, number = ['anenecmu', 'kor', 42]
>>> fruit

'anesnsCcuse'

>>> animal

'xor'

>>> number

42

VlcnionHeHMe Kofia, MPpUBEIEHHOTO B IIpMIMepe, PABHOLIEHHO BBIIIOTHEHUIO Clle-
AYIOLVX OIle€PaLNIl IPUCBaBaHNA:

>>> fruit = ['anenscur', 'kor', 42][0]
>>> animal = ['anemecuu', 'kor', 42][1]
>>> number = ['amemscur', 'kor', 42][2]

KonnyecTBo CTpOK ¢ MMeHaMU ITepEeMEHHBIX B 71€BOJI YaCTV MHCTPYKIUU ITPU-
CBaVBaHUA [O/DKHO OBITh SKBJMBAJICHTHO KOJINYECTBY 3JIEMEHTOB, YKa3aHHBIX
B IIpaBoii yacty. Python aBTOMarnyecky prcBouT 3Ha4YeHMe NIEPBOTO /IEMEHTA
CIJCKa IIEPBOJ IEPEMEHHOM, BTOPOJ IEPEMEHHON — 3HA4YE€HME BTOPOTO 3/IEMEHTA
u TaK panee. Ecy 4ncino mepeMeHHBIX OYIeT OTIMYHO OT YNC/IA 9IeMEHTOB CIIM-
cka, Python nnrepnpernpyer sTo Kak OMMOKY, BOT TaK:

>>> fruit, animal, number, text = ['amemecmu', 'kor', 42, 10, 'mpueer']
Traceback (most recent call last):
File "<pyshell#8>", line 1, in <module>
fruit, animal, number, text = ['amemscuu', 'xor', 42, 10, 'mpuser']
ValueError: too many values to unpack
>>> fruit, animal, number, text = ['amenmecmr', 'kor']
Traceback (most recent call last):
File "<pyshell#9>", line 1, in <module>
fruit, animal, number, text = ['amenmbcuu', 'kor']

ValueError: need more than 2 values to unpack
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Msmenenne ctpok 120 u 157 B kome urpbl «Bucenuua» s MCHoOIb3oBa-
HUSI MHOXXECTBEHHOTO IIPMCBauBaHMs 3HAYeHWI, BO3BpaljaeMbIX (GYHKIEN
getRandomilord () BBITTIAJUAT CIERYIOLIAM obpasom:

119. correctletters = "'
120. secretiiord, secretSet = getRandomiford(words

121. gamelIsDone = False

-=IPOMyCK-~
156. gameIsDone = False

157. secretiord, secretSet = getRandomWord (words
158. else:

159. break

B ctpoxe 120 Bo3Bpamaemble pyHKIueit getRandomiord (word) 3HaYeHUA Hpu-
CBaMBaIOTCA IBYM IlepeMeHHbIM — secretliord u secretSet. Kop B ctpoke 157 fena-
€T TO )K€ CaMOe, KOIJla UTPOK pellaeT ChIrpaTh 3aHOBO.

Bbi6op nrpokom Kateropum cjioB

[TocnenHee U3MeHeHNUe, KOTOPOE HEOOXOAVIMO CHie/IaTh — 3TO COOOIUTD UTPO-
Ky, K KaKOMy HabOpy IpUHALNIEKUT CJI0BO [Is yragpiBauus. UToObI UTPOK 3HAT,
4TO CEKPETHOE C/I0OBO — 3TO XMBOTHOE, 11BeT, purypa mmu ppykr. Huxe mokasan
IIepBOHAYA/IbHbIN KOJ:

91. while True:

92. displayBoard (missedLetters, correctletters, secretiiord)

B HOBOI1 Bepcuu fobaBbre CTpOKY 124, 4TOOBI KOJ, BBITJIAE TAK:

123. while True:
124. print('CexperHoe cmoBo m3 HaGopa: ' + secretSet)

125. displayBoard (missedLetters, correctLetters, secretWord)

Ha stom n3menenus B nporpamme «Bucennna» sakanumsaoTca. BmecTo mpo-
CTOTO CIIMCKA CTPOKOBBIX ITepPeMEHHBIX CEKPETHOE CTOBO BBIOVMPAETCS U3 HECKOIb-
KIX pas/lMYHBbIX CIUCKOB. [IporpamMmMa coobijaet UrpoKy, Kakoit Habop C/IoB yc-
II0/Ib30BaH 4711 BbIOOpa cekpeTHOro cnosa. [TonpobyiiTe chirpaTh B HOBOI BEPCHUIL.
Bbr MOXKeTe J1erko M3MEHUTh CIOBapb C/IOB, HAYMHAIOILINIICS B CTPOKe 48, 4T06bI
ellle yBe/IMYUTD YMCI0 HAOOPOB CIIOB.
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3aKkndeHune

Hanucanne xoma nrpsel «Brcennia» 3aBepineHo. B 3Toii r1aBe BbI U3y4ININ He-
CKOJIBKO HOBBIX IIOHATHIT, JOOABISAs IIPY 9TOM B UTPY HOBbIE BO3MOXKHOCTH. [Jaxke
HAIJCaB IPOrPaMMY, Bbl MOXKeTe pacIInpsATh ee GYHKIMOHA [0 Mepe M3yIeHNsI
Python.

CrnoBapy ITOXOXKM Ha CIIMCKY, 32 VICK/TIOYEHMEeM TOTO, YTO C/IOBapy MOTYT UC-
I10/Ib30BATh MHJIEKCHI IPOM3BONIbHOTO THUIIA, @ He TO/IbKO LIeJI0YNCIeHHbIe 3Haye-
Hus. VIHeKchl cmoBapeli Ha3plBalOTCA KIoyaMu. MHOro3HayHOe IpycBanBaHue —
9TO PAILMOHA/IBHBIN CIOCO0 NMPUCBOEHMs Pas3IMYHBIM II€PEMEHHBIM, 3HAYE€HUI,
MOMEILlEHHBIX B CITIMCOK.

Wrpa «Bucemmua» crasa 3Ha4uTe/IbHO 6OJee NMPOABMHYTON IO CPaBHEHUIO
c mpepbIayelt Bepcueil. Termepb BaM 3HAKOMbI OCHOBHbBIE KOHIIENITYa/IbHbIe IOHA-
TVsI, HEOOXOMIMbIE IIPY HANVMCAHWUM IIPOTPAMM: IIepeMEHHbIe, IMKIIbI, QYHKINIL,
TUIIBI JAHHBIX — CIMCOK U C/IoBapb. HammcaHme mocnenyommx IporpaMm 3Toi
KHUTY [O-TIPeXXHEMY OYIeT CIOKHOI 3afadeli, HO BbI 3aBEpLIMIN CAMYIO KPYTYIO
YaCTh BOCXOX/eHMs!



UIrPA «<KPECTUKU-HOJTUKIN»

p ) B oroit I71aBe mpeAcTaBlIeHa  urpa
«Kpectukn-nonuku». OOBIYHO B Hee

= UTPAIOT JIBA Ye/OBEKa. Opun uUrpok pucy-
C\ €T KPEeCTUKU, APyrol — HOMMKK. VIrpokn

IO ovYepean pasMelarnT CBOU 3HAKU. Ecnn

UTPOK pa3MeCTI/I Ha UTPOBOM II0JI€ TPU CBOUX

3HaKa MOAPSJ — B OfVH PsAJl, B OAVH CTOIOEI] VIJIN T10 INaro-

Ha/in, — OH IIO66>K,HaeT. Ecnmu nosne 3anonmHeHo, HO HU OVH
UTPOK He BBIUTPAJL, UT'Pa 3aKaHYMBAETCA HUYbEIL.

Jra r1aBa He 6orara HOBbIMM KoHUemuusimu. ITomp3oBarenp OygeT urparb
IIPOTUB IIPOCTOTO MCKYCCTBEHHOIO MHTEITIEKTA, KOTOPBIN MBI CO3/Ia/JIM, MICIIONb-
3ys YK€ MMEIOIMEeCs HaBbIKM IIPOrpaMMUpoOBaHuA. VICKyCCTBEHHBIV MHTEIIEKT
(IM) — 3To KOMIbIOTEPHAS MIPOrpaMMa, CII0COOHas pasyMHO OTBeYaTh Ha Jeli-
crBuA urpoka. MV, urparoumit B «KpecTUKM-HOMMUKIM», He CIAMILIKOM C/IOXKHBII:
B JIeMICTBUTENBHOCTY, 9TO OYKBa/JIbHO HECKOIBKO CTPOK IIPOTPaMMHOTO KOfia.

JlaBaliTe HAYHEM C paCCMOTPEHNA IIPUMepPa BBIIIOTHEHNA IPOTPaMMBI.

Vrpox nmpousBoguT feiicTBMe, BBOLA HOMEP K/IeTKM, KOTOPYIO OH XOYeT 3a-
HATb. [I7151 06/merdens 3alloMuHa s OPsIAKa HyMepaluyl KIeTOK IPOHyMepyeM
UX B TOM )K€ TOpsAKe, 9YTO ¥ LudpoBas KIaBuaTypa Balllero KOMIIbIOTEPaA, KaK
IoKa3aHo Ha puc. 10.1.

Num
Lock / *

89789

Home T PgUp

+
516 1©° 8
1 12 |3

] 2 3 End ll:gD'"Enler

0

Ins Del

Puc. 10.1. KneTky UrpoBOro nons HyMepyoTcA Tak »e, Kak undpoBas Knasuatypa
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B 3TOW MABE PACCMATPUBAIOTCA CJIEAYIOWMUE TEMbI:

+  VCKyCcCTBEHHbIV MHTENNEeKT

+ CcbInNKK Ha CnncoK

+ BbluncneHune no KopoTkom cxeme
+ 3HaueHwme None

Mpumep 3anycka urpbi «KKpecTNKnN-HONNKN»

Bor urto BIUJNUT I10/Ib30BATE/Ib IIPN 3aITyCKe ITPOTPaMMbI «KPCCTI/IKI/I-HOHI/IKI/I».
TCKCT, KOTOprﬁI BBOJVT UT'POK, BbINE/IEH ITOTY>KMPHBIM HIpI/I(i)TOM.

Urpa "KpecTuxu-Homyiku"
Brr BrOupaere X mm 07

0

UeJIOBEK XOOUT MEPBHM.

4t

Bam criemywomt xon? (1-9)
7
0| IX

4t

Bam cremywmt xon? (1-9)
4

0l IX

oo

ol |

—fte

Xl

Bam cremywoupit xom? (1-9)
5

0l IX

e

010]
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oo
Xl IX

Bam crenywouys xom? (1-9)

6

0] IX

.

01010

T

Xl IX

Ypa! Bbl BeMIpamM!

CeirpaeM elle pa3? (ma uiay Her)

HeT

WcxoaHblin Ko nrpbl «<KpecTnkn-Honmkm»

B pemakrope ¢aiinos cospaiite HOBBIN (aris, BbI-
6pas xomanny MeHmwo File = New File (®aitn = Ho-

YBEAUTECDH,
YTO UCIOJIb3YETE
PYTHON 3,

A HE PYTHON 2!

BBl (aiim). B OTKpbIBLIEMCsI OKHe BBefWTE IpUBe-
IEHHBIII HIKe MCXONHBI KOf M coxpaHute aii mop
MMeHeM tictactoe.py. 3aTeM 3allyCTUTe IIPOrpaMMYy, Ha-
>kaB Knasuiry F5. Ecny npu BbIOMHEHNM IPOIPaMMBl
BO3HUMKAIOT OLIMOKY, CPaBHUTE KO, KOTOPBIN BbI Ha-
Opasy, ¢ OpUTrMHATIBHBIM KOJOM € IIOMOIIbIO OHJIAlIH-
MHCTPYMeHTa Ha caiite inventwithpython.com/diff/.

tictactoe.py

. # KpecTyxu-Hommxu

. import random

# Ora GyHKUMA BEBOIUT Ha SKPaH UTPOBOE MOJE, KJIETKM KOTOPOTO OYIYT 3amoJHATHCH.

1

2

3

4.

5. def drawBoard(board):
6

1

8 # "board" — sT0 cmmcok u3 10 CTPOK, IS NPOPMUCOBKM MTPOBOTO Nojd (mHmexc ( MTHOpUpyeTcs) .
9

print (board[7] + '|' + board[8] + '|' + board[9])

10. print ("=+-+-")

11. print (board[4] + '|' + board[5] + '|' + board[6]
12. print ('-+-+-")

13. print(board[1] + '|"' + board[2] + '|" + board[3]
14.
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15. def inputPlayerletter():

16. # PaspelieHye UIPOKY BBECTM OyKBY, KOTOPYW OH BHOMPAET.
17. # BO3BpallaeT CIJCOK, B KOTOPOM OyKBa MIPOKA — NEPBENL 3J1EMEHT, & OykBa KOMIbHTEPA — BTOPOM.
18. letter = "'

19. while not (letter == 'X' or letter == '0'):

20. print ('Ber BeGupaere X mm 0?')

21. letter = input().upper (

22.

23. # TlepBEM SJIEMEHTOM CIMCKa ABJIAeTCH OyKBa MI'DOKAa, BTOPEM — OyKBa KOMIBHTEDA.
24, if letter == 'X":

25. return ['X', '0']

26. else:

27. return ['0', 'X']

28.

29. def whoGoesFirst():

30. # CiyuajiHelt BHOOD UTPOKA, KOTODHI XOOUT MEDPBEM.

31. if random.randint (0, 1) == 0:

32. return 'Komnborep'

33. else:

34. return 'Uenosex'

35.

36. def makeMove (board, letter, move):

37. board[move] = letter

38.

39. def isWinner (bo, le):

40.  # YunThBas 3an0JHeHNe UIPOBOTO NOJIA U OyKBEH UTPOKa, 3Ta CIJYHKLU/[H BO3BpallaeT True, ecin UTPOK BEMI'DAIT.

41, # M mcrnoms3yenm "bo" BMecTo "board" u "le" BuecTo "letter", mosTOMy HaM He HYXHO MHOTO MEUYaTaTh.
42, return ((bo[7] == le and bo[8] == le and bo[9] == le) or # across the top
43, (bo[4] == le and bo[5] == le and bo[6] == le) or # uepes LeHTp

44, (bo[1] == le and bo[2] == le and bo[3] == le) or # uepes Hu3

45, (bo[7] == le and bo[4] == le and bo[l] == le) or # BHM3 10 JIeBOI CTOPOHE
46, (bo[8] == le and bo[5] == le and bo[2] == le) or # BHM3 N0 LEHTPY

47, (bo[9] == le and bo[6] == le and bo[3] == le) or # BHM3 1[I0 MPaBO} CTOPOHE
48, (bo[7] == le and bo[5] == le and bo[3] == le) or # no muaroHam

49, (bo[9] == le and bo[5] == le and bo[l] == le)) # no muaroHam

50.

51. def getBoardCopy (board):

52. # CospaeT XOm®w MTPOBOTO NOJSA ¥ BO3BPAll@eT €To.

53. boardCopy = []

54. for i in board:

55. boardCopy.append (i)
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56.
57.
58.
59.
60.
6l.
62.
603.
64.
05.
06.
67.
08.
09.
10.
1.
12.
13.
14,
5.
6.
7.
8.
19.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94,
95.
9%6.

h

h

return boardCopy

isSpaceFree (board, move):
# Bosepamaer True, eciy CHeJiaH X0 B CBODOIHYD KIETKY.

return board[move] == "'

getPlayerMove (board) :
# PaspelleHye UTPOKY CHeNaTh XOI.
move = ' '
while move not in '1 23456 7 8 9'.split() or not isSpaceFree(board, int(move)):
print ('Bam cnenywmst xon? (1-9)')
move = input()

return int (move)

chooseRandomMoveFromList (board, movesList):
# BO3BpAl@eT HOMYCTVMBIA XOf, YUMTHBAS CIMCOK CHENAHHHX XOIOB ¥ CIJCOK 3alOJIHEHHHX KJIETOK.
# Bosepamaer 3Hauenue None, ecyiu Gojiblie HET NOMYyCTMMEX XOLOB.
possibleMoves = []
for 1 in movesList:
if isSpaceFree(board, i):

possibleMoves.append (i

if len(possibleMoves) != 0:
return random.choice (possibleMoves
else:

return None

def getComputerMove (board, computerLetter):

# YunTEBas 3an0NHeHye VITPOBOTO NOJIA U OyKBY KOMIIBOTEPa, Onpenendaer JlOHyCTVIMbHZ X041 BO3BpAlldeT €ro.

if computerLetter == 'X':
playerletter = '0'
else:

playerLetter = 'X'

# dro amropurM s YU "Kpecruxos-Homykos":
# CHauana mpoBepseM — moGeIyuM N M, CIENaB CIEIyouyi XOI.
for i in range(l, 10):
boardCopy = getBoardCopy (board)
if isSpaceFree (boardCopy, 1):
makeMove (boardCopy, computerletter, i)

if isWinner(boardCopy, computerletter):
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97. return i

98.

99. # TposepsieM — NMOGEIUT JM UTPOK, CHENAB CNEIyOWMit XOm, U OJIOKMPYeM ero.
100. for i in range(l, 10):

101. boardCopy = getBoardCopy (board)

102. if isSpaceFree (boardCopy, 1i):

103. makeMove (boardCopy, playerletter, i)

104. if isWinner (boardCopy, playerLetter):

105. return i

106.

107. # TpoByeM 3aHATb OOVH U3 YIVIOB, €CJM €CTb CBOGOIHEHE.
108. move = chooseRandomMoveFromList (board, [1, 3, 7, 9])
109. if move != None:

110. return move

111.

112. # NpobyeM 3aHATH LEHTD, eCn OH CBODOZEH.

113. if isSpaceFree(board, 5):

114. return 5

115.

116. # Ilemaem X0 1O OIHOV CTOPOHE.

117. return chooseRandomMoveFromList (board, [2, 4, 6, 8])
118.

119. def isBoardFull (board):

120. # BosepauaeT True, eCyy KJIETKa Ha UTPOBOM II0JIe 3aHITa. B MPOTVBHOM Cllydae, BO3Bpauaer False.
121. for i in range(l, 10):

122. if isSpaceFree(board, 1i):

123. return False

124. return True

125.

126.

127. print ('Mrpa "Kpectuxm-somuxu"")
128.
129. while True:

130. # llepesarpyska MIPOBOTO NONA

131. theBoard = ['" '] * 10

132. playerLetter, computerLetter = inputPlayerLetter (
133. turn = whoGoesFirst ()

134, print('" + turn + ' xomur nepmsmM. ')

135. gameIsPlaying = True

136.
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137.
138.
139.
140.
141.
142.
143.
144,
145,
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164,
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.

while gameIsPlaying:
if turn == 'Uenosex':
# Xom urpoKa.
drawBoard (theBoard)
move = getPlayerMove (theBoard)

makeMove (theBoard, playerLetter, move)

if isWinner(theBoard, playerLetter):
drawBoard (theBoard)
print('Vpa! Bu Bemrpamn!')
gameIsPlaying = False
else:
if isBoardFull (theBoard):
drawBoard (theBoard)
print ("Huups!")
break
else:

turn = 'Kommborep'

else:
# Xon KoMmboTEpPA.
move = getComputerMove (theBoard, computerLetter)

makeMove (theBoard, computerLetter, move)

if isWinner (theBoard, computerLetter):
drawBoard (theBoard)
print ('Komnenrep nobemmn! Ber npourpamu. ')
gameIsPlaying = False
else:
if isBoardFull (theBoard):
drawBoard (theBoard)
print ("Huupg!")
break
else:

turn = 'Uenopex'

print ('Curpaem eme pas3? (ma wm HetT)')
if not input().lower().startswith('z'):
break

Wrpa «KpecTnku-Honnkm»
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lNMpoeKkTupoBaHne nporpamMmmbi

Ha puc. 10.2 nokasana 61ok-cxema urpst «Kpectuku-nomvkn». I[Tporpamma
HAuMHAeTCA C IIPeUIOKeHNsA UTPOKY BbIOpaTh OYKBY «X» nmu «O». Komy mpunap-
JIeXUT MEePBbIIT XOf, BBIOMpPAeTCsl CIy4aiiHo. 3aTeM UTPOK M KOMIIBIOTEP 110 04epe-
IV COBEPIIAIOT CBOM XOJBI.

T

3anpocuTb OnpegenuT,
Yy UrpoKa Bbl- KTO XOoauT
6paTb OYKBY nepsbiM

Xop urpoka

| loka3atb urpoBoe none |‘7

Xop KomnbloTepa

Onpegenutb OnpepennTb Xof
XO[ UrpoKa KoMmmbloTepa

MposepuTs, lpoBepnTb, Bbirpan
BbIMTPan S UrpoK N KOMMbloTep

MpOBEPUTH HUbIO

TpoBEPUTL HUYbIO

CnpocuTb Mrpoka, by-
[€T NN UrpaTb 3aHOBO

Puc. 10.2. bnok-cxema nporpammbl «<KpecTUKN-HONNKN»

KreTku B 7eBoit 4acTyu OJIOK-CXeMbI IOKa3bIBAIOT, YTO IPOMCXOLUT, KOIZAa
UTPOK coBeplIaeT Xof. KeTKu B IpaBOJl 4acTU MOKAa3bIBAIOT, YTO IIPOMCXOINT,
KOI7Ia XOf} COBepILIaeT KOMIIbIoTep. IIoc/ie TOro Kak UTpOK MM KOMIIBIOTED JIe/IaloT
XO0fI, IPOrpaMMa MpOBepsieT, He BBIMTPAsI I KTO-HUOY/b MM He MOTy4nIach an
HIYbA, flajiee BO3MOXKHbI BapuaHTbL. [1o 3aBeplieHny UIpbl IporpaMMa Ipejjiara-
€T UT'POKY ChITPaTh 3aHOBO.

JlaHHble ANA NPOPUCOBKMN NIPOBOro Nons

CHayvajia HaJjo OINpefie/INTh, KaK IPeNACTaBUTh UIPOBOE II0JIe NAHHBIMU, Xpa-
HAMIUCA B IepeMeHHbIX. Ha 6ymare mone mnst urpst B «KpecTuku-HOMMKm»
BBIYEPYMBAETCSA MAPOJ TOPM3OHTANIbHBIX U MApOil BEPTUKAIbHBIX JIVHUIL, a Jie-
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BATb IIONIYYEHHBIX K/IETOK 3amONHATCI OykBamm «X» 1 «O». B mporpamme
«KpecTuku-HoMMKM» UrpoBoOe I0JIe IPEefCTaB/lIeHO CIIUMCKOM CTPOK, COfepKaluX
ASCII-cuMBOBI, TaK XKe, Kak B urpe «Bucenunar. B ka0l cTpoke npezncrasiie-
Ha OffHa K/IeTKa UTPOBOro mons. EcTb cTpoKu Aj1st 6YKBBI UrpoKa «X», [/ist OYKBBIL
urpoka «O», ecTh CTPOKa C eUHIYHBIM IP06e/ioM ' ' IS IyCTHIX KIETOK.

HamnomHI0, 4TO pasMelljeHye KI€TOK UTPOBOTO I0JIA aHAJIOTMYHO pasMelle-
HMIO KTaBYII Ha IMQpOBOIt KIaBuaType KoMubioTepa. Takyum 06pasom, ecu cru-
cOK 113 10 CTpOK XpaHUTCA B IEPEMEHHOM C MIMeHeM board, To board[7] — 3TO KJIeT-
Ka B JIEBOM BE€PXHEM YITIy UTPOBOTO IO/, board[8] — BepXHAA CpelHAA KIETKa,
board[9] — BepxHsaAA MpaBad K/IeTKa U Tak janee. [IporpamMmma urHopupyer MHAEKC
0 crmcka. YTo6bl cOOOIUTh MPOrpaMMe, B KaKyi KIETKY UTPOK XOYeT CenaTb
XOJI, OH JO/DKeH BBecTy nudpy ot 1 5o 9.

Crpaterua urpbi U

VIV gomkeH 6BITH COCOOEH OLEHUTh COCTOSIHIE UTPOBOTO IO/ U MIPUHSATH
pelieHIte, B KaKyI0 K/IETKY cAenath Xof. [l yro6cTBa MbI OTMETHM TPY THUIIA KJle-
TOK: YI7TIOBbIe, 60KOBbIe U LjeHTp. Kapra Ha puc. 10.3 mokassIBaer, Ifie pacionoxe-
Ha KaXJas KIeTKa.

Yron CTopoHa Yron

CropoHa | LeHTtp | CtopoHa

Yron CTopoHa Yron

Puc. 10.3. PacnonoxeHune CTOPOH, YINOB U LeHTPa KNeTOK Ha nosne

Crparerus VIV urpsl B «KpecTUKM-HOMMKM» TOfYMHEHA IIPOCTOMY a/ITOPUT-
My — OTPaHMYEHHOMY YMCIYy MHCTPYKIUI, pacCUMTBhIBAOIMX pesynpTar. OnHa
IporpaMMa MOXKET MCIO/NIb30BaThb HECKOIBKO aATrOPUTMOB. ANTOPUTM MOXKHO
npefcTaBUTh 6710K-cxemoit. Anroputm VIV pns urpel B «Kpectukm-somuku» 6y-
TeT PACCUMTHIBATh HAMTY4IINIT XOJ, KaK ITOKa3aHo Ha puc. 10.4.
AnroputM MV cocTonT 13 CeyOIMX IaroB:
1. TIpoBepuThb CYLIECTBYET /M XOH, CHEIAB KOTOPBI, KOMIIBIOTEP MOT Obl
BBIMTpaTh. EC/u cymecTsyeT, cienaTh ero. B mpotuBHOM cinydae, nepenTu
K Iary 2.
2. TIpoBeputb, CyILIECTBYET /M XOH, CHeNaB KOTOPBIN, UTPOK MOT ObI BbIM-
rpatb. Ecm cymjecTByeT, cpenath Xxof /s OIOKMPOBKU. B ImpoTMBHOM
ClIy4dae IepeiTH K 1Iary 3.
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3. TIpoBepntsb, cBOOOLHBI MU KaKue-1uOO YIZIOBble KIETKM (IIOf, HOMEPOM 1,
3,7 wmn 9). Ecn ma, to cpenars xox B yron. Eciu HeT cBOOOIHBIX YITIOB,
IIepeNTH K 1ary 4.

4. TIposeputp, cBobofeH mu neHtp. Ecnu fa, T0 cuenars xof B eHTp. Ecm
HET, IePENTH K IIary 5.

5. CpenaTb X0f B cBOOOJHY0 60KOBYIO KJIETKY (1107 HOMepoM 2, 4, 6 nnn 8).
Ecnu mpotiecc BBIIOTHEHMS aITOPUTMA 3aBEpIINI 5-11 IIar, BO3MOXKHBIX
XOJ0B OOJIblIIe He CYIIeCTBYeT, TaK KaK BCe OOKOBbIE K/IETKI 3aHSITHI.

o

| 1. Cnenatb NOTEHLMANBHO BbIUTPbILUHBIA XOA. |
-——

| 2. 3a6noK1POBaTH BbIMTPBILLHbIV XOF YeNnoBeka. |
-—1 ]

| 3.Mepeiityt B yron. |
-—— ]

| 4.TlepeiiTin B LIEHTP. |
-— ]

| 5. MepeiTit B CTOPOHY. |

Puc. 10.4. KneTkn npefactaBnAaoT NATb LWAroB anropmutma «Xom Komnblotepar.
CTpenku, ykasblBaloLme HaleBO, COOTBETCTBYIOT yKa3aHMIO NepenTh K Knetke
«[MpoBepuTb, BbIrpan N1 KomnbioTep» 6110K-cxembl

Bce aT0 poncxoput B aneMeHTe «ONpefe/InThb X0 KOMIIbIOTepa» OJI0K-CXeMbl
Ha puc. 10.2. Bol Mo>keTe 106aBUTD KIIETKY C 3TON MHPOpMaLueil, n300pakeHHbIE
Ha puc. 10.4, B 6710K-cxeMmy.

STOT arOpUTM peann3oBaH B QpyHKUMM getComputerMove () M HPYIUX, BHI3BI-
BaeMBbIX eif, YHKIUAX.

UmnopTt moaynsa random

ITepBas mapa CTpOK COTEP>KUT KOMMEHTAPUIil ¥ MHCTPYKIIUIO UMIOPTa MOAY-
751 random. TakuM 06pa3oM, CTAHOBUTCSI BOSMOXKHBIM BbI3OB (pyHKImuM randint ().

1. # KpeCTVKM-HONMKY
2.

3. import random

C aTuMU IByMA NOHATUAMMU BB YK€ BCTpeda/lNCh paHee, I03TOMY IlepelijieM
K C/IefyIollell YacTy IIPOTrPaMMBbl.
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BbiBOA MTPOBOro NOJMA Ha 3KPaH

B crnenyromeit yactu kofa onpenenuM (GpyHKLIMIO I IPOPUCOBKYM UTPOBOTO
OIS,

5. def drawBoard(board):

6. # Ora QyHKUMS BEIBOIMT Ha SKpaH MI'POBOE MOJE, KJIETKM KOTOPOTO OyIyT 3alONHATBHCA.

1.

8. # "board" - sto cmmcox 13 10 CTpOX, INA NPOPMCOBKM MIPOBOTO mons (uHOexc 0 MIHOpUpyeTcs) .
9. print(board[7] + "|' + board[8] + '|' + board[9])

10. print ("-+-+-")

11. print (board[4] + '|' + board[5] + '|' + board[6]

12. print ('-+-+-")

13. print(board[1] + '|' + board[2] + '|" + board[3]

@ynkuma drawBoard () BBIBOZMT UTPOBOE TI0JIE, IPECTaBIE€HHOE IIEPEMEHHOIA
board. HamoMHI0, 4TO B mepeMeHHO1 board XpaHUTCA cucok u3 10 cTpoK, B KOTO-
POM CTpOKa C MHJIEKCOM 1 COOTBETCTBYeT KyleTke 1 mrposoro moms «Kpectmku-
HOJIMKM» U TaK flajiee.

Crpoxka ¢ nHpgekcoM 0 urHopupyetcst. MHorve QyHKIMM UTpsl paboTAIoT, IIe-
penfaBas 3TOT CIMCOK KaK IepeMeHHYIo board.

He 3a6ynbTe ykasaTb IpaBUIbHBIE PACCTOSHIUA B CTPOKaX, MHa4Ye UTPOBOE MOJIe
OymeT BBIITISAKETh OYeHb 3a0aBHO IpY BBIBOAE Ha 3KpaH. Hivke mpomeMOHCTpH-
POBaHO HECKOJIBKO IIPYMEPOB BbI30Ba GyHKLUM drawBoard() ¢ ImepeMeHHOII board
B Ka4eCTBE apryMeHTa I HECKOJIBKO IIPYMEPOB TOTO, YTO BBIBOAUTCA HA SKPaH.

>>> drawBoard([' ', ' ', "', "', 'X','0', "', X', "', '0'])
Xl
.
X10]
S
[
>>> drawBoard([' ', ' ', "', v, v, v n )

Kaxxpgyro cTpoky mporpaMmMa pasMelaeT Ha UTPOBOM IIO7Ie€ B HMOPSAKe, COOT-
BETCTBYIOIIeM IOPANKY IM(POBOI KIaBUAaTyphl KOMIIbIOTEpa, KaK IIOKa3aHO Ha
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puc. 10.1. Takum 06pas3oM, mepBble TPY CTPOKU — ITO HIDKHMI PSR, CIefYIOLne
TP CTPOKU — CEPEAVHA, U ITOCIEHNE TPU CTPOKYU — BEPXHUI PAL.

MpepocraBneHne Urpoky Bbi6opa
mexay «X» unm «O»

Janee onpenenuM QpyHKINIO Ha3HAYEHNSI UTPOKY OYKBBI «X» mmu «O».

15. def inputPlayerLetter():

16. # PaspeweHye uUTPOKYy BBECTM OYKBY, KOTOPYWD OH BHOMpAeT.

17. # BosBpallaeT CMMCOK, B KOTOpOM OyKBa MIPOKa — MEPBEII SJEMEHT, a OyKBa KOMIbOTEPa — BTOPOM.
18. letter = "'

19. while not (letter == 'X' or letter == '0'):

20. print ("B BeOupaeTe X ym 0?')

21. letter = input().upper (

ITo 3aBepieHNY UTPBI TPOTpaMMa IIpefijIaraeT UTPOKY ChITpaTh 3aHOBO. YCIIO-
Bue IMK/Ia while COTEPXKUT KPYyIyible CKOOKM, 3TO 3HAYNUT, YTO BBIPKEHIE B CKOO-
Kax BbIUMCIIAeTCA IepBbIM. Eciu mepeMeHHol letter mpucBamBaeTcs 3HaueHUe
'X', BBIpaXKeHVe BBIYUCIIACTCA CTIeAYOIIM 00pa3oM:

not (letter == 'X' or letter == '0")

-

not ('X' == 'X' or 'X' == '0")

I; 1 I; 1
not (True or False)
L ]

'

not (True)

not True

b

False

Ecnu nepemennoit letter npucBanBaerca sHadeHue 'X' wim '0', TO ycroBue
LMKJ/Ia CTAHOBUTCS JIOXKHBIM, YTO ITO3BOJIAET MPOJO/DKUTD BBIIIOTHEHME IIPOTPaM-
MBI TTocsie 6710Ka while. Ecim ycmoBme MCTMHHO, IporpaMMa IPOJO/DKUT Ipef-
JIlaraTh UTPOKY BBIOpaTh OYKBY [0 TeX IOp, IIOKa UIPOK He HaKMeT KIaBuury X
wm O. Kop B cTpoke 21 aBTOMaTU4ecKu IpeobpasyeT BO3BpallaeMoe CTPOKOBOE
3HaueHIe IIepeMeHHON B IIPONMCHBIe OYKBBI. [leaeTcs aTo Yepe3 BbI30B (PyHKIMN
input () ¢ MOMOILIBIO METOLA UPPer ().
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CTICI[YIOI.HaH (l)YHK]_U/IH BO3Bpallla€T CIIMCOK 13 IBYX 3/ICMEHTOB.

23. # TlepBEM 3JIEMEHTOM CIACKa ABIAETCA OyKBa MIPOKA, BTOPEM — OyXBa KOMIBOTEpA.
24. if letter == 'X':

25. return ['X', '0']

26. else:

27. return ['0', 'X']

ITepBblit 37eMeHT (CTpOKOBas epeMeHHas ¢ MHAeKcoM () — 3To OykBa Urpo-
Ka, BTOPOII 97eMeHT (CTPOKa ¢ MHAEKCcoM 1) — 6yKkBa KoMmbloTepa. VIHCTpyKIum
if 1 else BBIOMPAIOT COOTBETCTBYIOLINIL CIIUCOK.

Bbi6op — KTO 6yaeT xoanTb NepBbiM

Hanee cosmaem QyHKIMIO, KOTOpasi UCIOb3YeT randnt (), st BeibOpa TOrO,
KTO Oy/ieT XOAUTD IIePBbIM.

29. def whoGoesFirst():

30. # CnyuaiHelt BHOOD MI'POKA, KOTOPEN XOIUT MEDPBHM.
31. if random.randint (0, 1) ==
32. return 'Kommborep'
33. else:
34. return 'Yemosex'
CDYHKI_H/IH whoGoesFirst () — BI/IpTyaHthIiI aHaJIor I'[OI[6POU.I€HHOI7[ MOHETKMU,

IS OIIpefieieHNs TOT0, KTO OyAeT XOAUTh IepBbhIM. BMecTo nmogbpaceiBanmit Mo-
HETKMU BbI3bIBaeM (byHKLU/Ho random.randint (0, 1).IMancer 50 Ha 50, yTO (byHKLU/m
BepHet 0 ywm 1. Ecnut ata gpynxums Bosppamaer 0, pyHkums whoGoesFirst () Bos-
BpalaeT CTpOKy 'Kounsiorep'. B mpoTUBHOM ciydae QpyHKINsI BepHET CTPOKY 'Ue-
noeex'. Kog, BbI3BaBLINIT 9Ty QYHKIHUIO, ICIIO/IB3yeT BO3BPAIlleHHOE 3HAYeHNe IS
ompefenenus TOro, KTO CIENaeT IMepBhlil X0,

PasmelyeHne meTokK Ha urposom none

QynxuuA nakeMove () o4eHb mpocTa.

36. def makeMove (board, letter, move):

37. board[move] = letter
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ITapameTpamy ABNAIOTCA TepeMeHHble board, letter m move. Ilepemennas
board — aTo crmcok u3 10 CTpOK, IpefCTaBIAKINX COCTOAHNE UTPOBOTO IIOJIA.
ITepemenHas letter — ato 6ykBa urpoka («X» umn «O»). [lepemenHas move — 310
KJIeTKa, Ha KOTOPYIO UTPOK IIOXKeas ChenaTb Xof (Lie/louncieHHas MepeMeHHas
B JuamasoHe oT 1 70 9).

Cron! Ho Benp, kaxkeTcs, B CTpoke 37 3TOT KOJi 3aMeHsIeT 3HaueHe OfHOTO U3
37IeMEeHTOB CIMCKa board 3HaUeHMeM IlepeMeHHoIl letter. Tak Kak 3TOT Koj, mpu-
Ha/UIOKUT QYHKIUY, TO, MOXET OBbITh, M3MEHSIEMBII TapaMeTp OyaeT yTepsH Ipu
BbIxofie 13 GyHKIuy. CTOUT I BHOCUTD MI3MEHEHN s, KOTOpbIe OY/IyT OTMEHEHbI?

B peiicTBUTENBHOCTM 9TO HE TaK, IOTOMY UTO CIIMCKM, KOTOpbIe TepefanTcs
B (DYHKIIMIO KaK apryMeHTBI, — 0coOeHHble. [lepeaoTcst He caMul CIIUCKY, & CCblil-
KU Ha HUX. PaccMOTpMM pasHMIlY MeXAy CIMCKaMM U CCBUIKaMU Ha CIIMCKIL.

CcbINKM Ha CNNCOK

B uHTepaKTMBHOIT 060/104YKe BBEANTE CIEAYIOLIVe KOMaH/Ibl:

>>> spam = 42

>>> cheese = spam
>>> spam = 100
>>> spam

100

>>> cheese

42

Ilepemennoi spam IpUCBaMBAEeTCA 3HaYeHUE 42, 3aTeM 3HAYEHME Spam Iepe-
JaeTcA IepeMeHHOi cheese. IloToM, Korja IepeMeHHON spam IIPUCBAMBAETCHA
3HaueHMe 100, 3TO He OKa3blBaeT HMKAKOTO BIIMAHMUA Ha IlepeMeHHYIo cheese. Tak
IIPOMCXOMMT, IIOTOMY 4YTO Spam I cheese — pasHble IIepeMEHHbIE U XPAHAT pasHble
3HaueHysA. Ho cnmcku paboraroT He Tak. Korga crmcok coxpaHsaeTcs B HepeMeH-
HOIL, B JIEVICTBUTENIbHOCTY B IIEPEMEHHYIO IEPENAETCA HE CaM CIIMCOK, a CChIIKa
Ha Hero. Ccpl/IKa — 3TO HEKOTOPas BEIMYMHA, KOTOPas YKa3bIBaET, I/i€ XPAHUTCSA
uHdopmarua. PaccMoTpum pparMeHT Kofja, KOTOPBIil YIIPOCTUT IIOHNMAaHIE 3TO-
ro dakra. Habepure cremyromee:

u>>> spam= [0, 1, 2, 3, 4, 5]
v >>> cheese = spam

w >>> cheese[l] = 'lpuser!'

>>> spam

[0, 'Npuser!', 2, 3, 4, 5]
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>>> cheese
[0, 'Mpuset!', 2, 3, 4, 5]

B Kopie M3MeHsA€eTCsA TOMBKO CIIMCOK cheese, HO, KaKETCs, MSMEHIINCH 00a CIIu-
cKa — cheese 1 spam. DTO MPOM3OIIIO TTIOTOMY, UTO ITepeMeHHas spam He COfIep>KUT
3Ha4YEeHMI CIMCKA KaK TAaKOBBIX, a TOTTbKO CChIJIKM Ha HMX, KaK ITOKa3aHo Ha puc. 10.5.
Crucku He cofiep>XXarcsl B IEPEMEHHBIX, a CYLIECTBYIOT COBEPLIEHHO CaMOCTOs-

TeIbHO.
® spam = [0, 1, 2, 3, 4, 5]

/A
‘ Ccbinka '

‘ (3HaueHwe cnucka)

(0, 1, 2, 3, 4, 5]

Puc. 10.5. Cnncok spam, CO3AaHHbIN Ha Wware @. MNepemeHHaa XpaHUT He CMNCOK,
a CCbINIKY Ha Hero

3amedy, 4TO BBIpOKEHME cheese = spam KOIMMPYET M3 spam B cheese ccbiiky Ha
CHUCOK, @ He CaM CIMCOK. Terrephb 06e TIepeMeHHbIe, spam I cheese, XpaHAT CCBUIKM, KO-
TOpBIE YKa3bIBAIOT Ha OIHM U T€ JKe 3Ha4eHMs crmcka. Ho cymectsyer Tonmbko ogyH
CIIVICOK, KOTOPbIIi HMKYyZa He Konupyercs. Ha puc. 10.6 mokasaH MeXaHU3M TaKOIo

KOIIMIpOBaHVIA.
® cheese = spam

‘ (3HaueHwe cnncka)

[0, 1, 2, 3, 4, 5]

Puc. 10.6. [epemeHHble spam 1 cheese XPaHAT CCbIKM Ha OAUH CMICOK
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Wrak, BpipakeHue cheese[l] = 'lpuser!' B © 13MeHsAeT TOT e CIIUCOK, Ha

KOTOPBI CChIJIATCS IlepeMeHHas span. BoT moyemMy mepeMeHHas spam BO3BpalaeT
TO XK€ camoe 3HavyeHue, YTO U HepeMeHHas cheese. OHU 00e comep>KaT CCBUIKM,

YKasbIBalolllJie Ha OIVH CIIMCOK, KaK IT0KasaHo Ha puc. 10.7.

© cheese[1] = 'Mpuser!'

‘ (3HaueHwe cnucka)

[0, 'Mpuser!" , 2, 3, 4, 5]

Puc. 10.7. I3meHeHnA cnncKa 3aTparnBatoT BCe NepemMeHHble,
cofjepallme CCbiIKY Ha 3TOT CNUCOK

Ecnu H€O6XO]II/IMO COXPaHUTD B IIEPEMEHHDIX Spam U cheese Ppa3Hbl€ CIIUCKI, TO

Hango COo30aThb iBa CIIVICKA, a HE KOIIMPOBATb CChIJIKM Ha OOMH M TOT JKe€.

>>>

>>>

spam = [0, 1, 2, 3, 4, 5]
cheese = [0, 1, 2, 3, 4, 5]

B npuseneHHOM IpuMepe IepeMeHHbIe spam U cheese XpPaHAT iBa Pa3HbIX CIIN-

cka (IyThb Jake CIMCKM MAEHTUYHBL IO COmepyKaHuio). Tereps, ecit Mopuduim-
POBaTh Of{MH CIMCOK, 3TO He IPom3BefieT H1Kakoro addekra Ha [pyroii.

>>>

>>>

>>

v

>>>
[0,
>>>
[0,

spam = [0, 1, 2, 3, 4, 5]
cheese = [0, 1, 2, 3, 4, 5]
cheese[1] = 'Npuser!’

spam

1, 2, 3, 4 5]

cheese

'Mpuser!', 2, 3, 4, 5]

Pucynox 10.8 neMoHCTpUpYeT, KaK B 9TOM IIpMMepe IepeMeHHble B3alMOfleli-

CTBYIOT CO 3HAaUCHIMAMN CIIMCKOB.

174 rnasa 10



CroBapy paboTaloT aHATOIMYHBIM 00pa3oM. IlepeMeHHbIe XpaHAIT He C/I0Ba-
P,  TMIIb CCbLIKY HA HUX.

‘ (3HaueHne cnucka)

[0, 1, 2, 3, 4, 5]

Ccbinka

‘ (3HaueHue cnucka)

 —

[0, 'Touser!" , 2, 3, 4, 5]

Ccbinka

Puc. 10.8. Tenepb nepemeHHbIe spam U cheese XPAHAT CCbITKM Ha Pa3Hble CNCKU

Wcnonb3oBaHuMe CCbINIOK Ha CNNCKN B GYHKLMM makeMove ()

BepHeMCH K (byHKuMM makeMove ().

36. def makeMove (board, letter, move):

37. board[move] = letter

Korpa crycok nepemaercs B iepeMeHHYIO board, T0Ka/IbHas IepeMeHHast QYHK-
LM B IeMICTBUTEIBHOCTY KOIMPYET CChUIKY Ha CIIMCOK, He caM CIIMCOK. [loaTomy
Mo6ble M3MeHeHNs B board B Kofe GpyHKIMM, OYAYT IPYMEHEHBI K CAMOMY CITUCKY.
Hecmotpst Ha TO, 4TO board — j0KanpHast nepeMeHHast, GyHKIms makeMove () Mo-
INUIMPYET caM CIIUCOK.

A BOT mepeMeHHbIe letter 1 move — 3TO KOIMM IepefjlaBaeMbIX CTPOKOBOTO
Y L[eJIOYNCTIEHHOTO TapaMeTpoB. [TloaTomy, eciu BHYTpu QyHKumu nakeMove () Mo-
muduIpoBaTh letter umu move, 9TO He IpKUBeET K M3MEHEHMIO MCXOJHBIX 3Haue-
HUI IIEPEMEHHBIX.

MpoBepka — He no6egun nn Nrpok

Crpoku 42-49 B (byHKuMM isliinner () — 3TO, IIO CYTH, IIMHHAA MHCTPYKUINA
return.

39. def isWinner(bo, le):

40,  # YunTeBag 3amoJHEHNE VITPOBOTO [IOJIA U BYKBEL UIPOKa, 3Ta byukuys BO3Bpalaer True, eciy UIPOK BEUTPAI.
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41, # M mcnons3yem "bo" BMecto "board" u "le" BMecTo "letter", mOSTOMY HaM He HYXHO MHOTO MEUYaTaTh.

42, return ((bo[7] == le and bo[8] == le and bo[9] == le) or # across the top
43, (bo[4] == le and bo[5] == le and bo[6] == le) or # uepes uLEHTP

44, (bo[1] == le and bo[2] == le and bo[3] == le) or # uepes Hus

45, (bo[7] == le and bo[4] == le and bo[l] == le) or # BHM3 IO JIEBOV CTOPOHE
46. (bo[8] == le and bo[5] == le and bo[2] == le) or # BHWM3 1O LEHTpPY

47, (bo[9] == le and bo[6] == le and bo[3] == le) or # BHM3 1O MpPaBO} CTOPOHE
48, (bo[7] == le and bo[5] == le and bo[3] == le) or # no muaroHam

49, (bo[9] == le and bo[5] == le and bo[l] == le)) # no mmaroHamm

CroBa bo u le — xoporkas ¢opma umMeH board u letter. Koporkas dopma
3aIliCU TIO3BOJIsIeT MeHbllle IevaTarh. HamomHio, 4yTo mHTepperaropy Python
6e3pa3/IN4HO, KaK Bbl Ha30BeTe IIepeMeHHbIE.

Cy1ecTBYIOT BOCeMb BapMaHTOB 00ebl B urpe «KpecTuKI-HOMMKM»: MOXKHO
NIPOBECTH IVTHUIO Y€pe3 BEPXHUI, CPESHIIT NIV HVDKHUI PAJIbI; MOXKHO IIPOBECTH
JIVHUIO BIOJIb JIEBOTO, CPEIHETO MU MPABOro CTONAOIIOB; MM MOXKHO IIPOBECTH
JIVHUIO TI0 OJJHOM U3 AMaroHaJsIen.

Kaxxpas cTpoka yclmoBus IpoOBepsieT, paBHbI /1M BCe TPY 3HaYeHUs KJIETOK, 00-
PasyOLMX TMHNIO, 3HaYeHNIo letter (B KoMOVHanuy ¢ oneparopoM and). Mexany
c06011 CTPOKM OOBEAUHSIIOTCS OLEPATOPOM OI, YTOOBI IIPOBEPUTH BCE BAPUAHTHI
mobeqpl. DTO 3HAYUT, YTO JIUIID OFHA CTPOKA TO/DKHA OBITh UCTUHHA, YTOOBI 00BsI-
BUTb T0OENy UTPOKa, Ubst OYKBa COTEPKNUTCA B IEPEMEHHOI Letter.

ITycTp 3Ha4YeHMe mepeMeHHoI Le paBHO '0', a 3HAUEHME IIEPEMEHHOM bo paBHO
(', o', o', o, o,k x, )L CopepKnMoe iepeMeHHOM
board 6y,'ueT BBIIJIAETD TaK:

X| |
_+_+_
[X]
.

01010

3pech IpMBefieHa WLTICTPAINA TOTO, Kak OyfieT Ipeo6pasoBaHO BbIpaXKeHNUe
HOCTIe KTI0UeBOTo CI0Ba return B cTpoke 42. CHavana Python samernaer nepemen-
Hble bo U le UX 3HAaYEHUAMU.

return (('X' == '0"and ' ' == '0"and ' ' == "'0") or
(" ''=="'0"and 'X' == '0" and ' " == '0") or
('0' == '0' and '0' == '0' and '0' == '0') or
('"X" == '0"and " ' == "'0" and '0' == '0') or
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(" '"=="10"and 'X'" == "'0" and '0' == '0") or

(" "=="0"and " " =="0"and '0' == '0") or
('X' == '0" and 'X' == '0" and '0' == '0') or
(| ' == 10" and 'X' == '0' and '0Q' == |O|))

3atem Python BeramcsieT Bce MHCTPYKIMM CpaBHEHMS == B CKOOKaX ¥ IIPUBO-
JUT K JIOTMIEeCKUM 3HAYEHUAM.

return ((False and False and False) or
(False and False and False) or

(True and True and True) or

(False and False and True) or

(False and False and True) or

(False and False and True) or

(False and False and True) or

(False and False and True))

[Tocrme Wero MHTEPIPETATOP BBIUMCIAET 3HAYEHMs BBIPAKEHMI B KPYITIBIX
CcKoOKax.

return ((False) or
(False) or

(True) or

(False) or

(False) or

(False) or

(False) or

(False))

"n HaKOHEL, IIOCJI€ TOTO KaK B KPYT/IbIX CKOOKax OCTaHeTCs 110 OHOMY 3Ha4de-
HIUIO, OT HUX MOXXHO 130aBUTHCH:

return (False or
False or
True or
False or
False or
False or
False or

False)
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Teneps Python BbruncisieT obiee 3HaYeHe BBIPAXKEHUS C OLIEPATOPAMIA O

return (True)

W ewte pa3 u36aBisaeTcss OT CKOOOK, OCTABIISAS OfHO 3HAYCHIE.

return True

Takum 06pa3oM, [/1s1 BBIOPaHHBIX 3HAYEHWIT IepeMeHHBIX bo 1 le 6yzmeT Bos-
BpalleHo 3HadeHye True. Tak mporpaMma MOXKET OIpee/INTDb, BBIUTPA I OffUH
U3 UTPOKOB.

AYGHI/IPOBaHI/Ie AAHHDbIX UTPOBOIro nonAa

Oynkumsa getBoardCopy () MO3BOMAET CO3AATh KOMMIO 10-CTPOKOBOrO CIINMCKA,
IpeNCTaB/IAI0NIETO UTPOBOE MoNIe B urpe «KpecTnku-Hommkm».

51. def getBoardCopy (board):
52. # Co3maeT KOMMO UTPOBOTO MOJIS ¥ BO3BPAU@eT ero.

53. boardCopy = []

54. for i in board:
55. boardCopy.append (1)
56. return boardCopy

Korpa anroputm VI nimaHupyet X0z OT UIla KOMIIbIOTEpa, ObIBaeT HY>KHO MO-
AUGUIVPOBATb BpeMEHHYIO KOIIMIO UTPOBOTO OIS, He M3MEHsA MCXOJHOro. B Ta-
KX CTy4asix CO3[aeTcsi KOIMMs CIMCKa board IOCPeCTBOM BBI30Ba 3TON (PYHKIUIL.
Hosbplil cricok cosfaercs B cTpoke 53. Bo-niepBbIX, coxpaHsAeTCA IIyCTOM CIUCOK
B IlepeMeHHOIT boardCopy. 3aTeM B LjuK/e for MPOM3BOAUTCS ITepebOp BCexX 9/IeMeH-
TOB board ¥ KOIUM BCEX CTPOK HOOAB/IAOTCA B [yOmuKart. [Tocie Toro kak GpyHKImA
getBoardCopy () 3aBepIIMT IOCTPOEHME KONNM TEKYLIVX 3HAYEHMII CIIMCKa board, OHa
nepefjaeT B IEpeMEHHYI0 boardCopy CChUIKY Ha HOBBII CIIVICOK, @ HE Ha MCXOMHBIIL.

MpoBepka — cBo6oaHa N KNeTKa UrpoBoro nons

ITpocras ¢yHKIMA isSpaceFree () onpenensieT BOSMOXXHOCTD XOfia B COOTBET-
CTBMM C CUTYallyeil Ha UTPOBOM IIOJIe.

58. def isSpaceFree(board, move):
59. # BosBpamaer True, eciy CHOeJaH XOL B CBODOIHYW KIIETKY.

60. return board[move] == "'
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HamomHI0, 4TO CBOOOXHBIE KIETKM B CIMCKe board — 3TO CTPOKOBBIE IIepe-
MeHHbIe, COfieprKalle efUHNIHbIT mpoben. Ecmm kakoi-mbo smeMeHT ¢ MHAEK-
COM IIYCTO KJIETKM He paBeH ' ', TO OH 3aMelaeTcs IPoOenoM.

PaspelueHune nrpoky caenartb xoa

@ynkuma getPlayerMove () mpejiaraeT UTPOKy BBECTH HOMED KIETKM, B KOTO-
PYIO OH XO4YeT CJenaTh XOf.

62. def getPlayerMove (board) :

63. # PaspeleHne UTPOKY CIENaTh XOI.

64. move = ' '

65. while move not in '1 23 456 7 8 9'.split() or not isSpaceFree(board, int(move)):
66. print ('Bam cmemyommsit xon? (1-9)')

67. move = input()

68. return int (move)

Ycnosue B cTpoke 65 npyHUMaeT 3HaYeHne True, €CM BhIPAKEHNE C TIPABOIL U/
JIEBOV CTOPOHBI OIIepaToOpa Or MCTMHHO. LIMK/I TapaHTUPYET, YTO BBIIOTHEHME TIPO-
rpaMMbl He Oy/eT IPORO/DKEHO, OKa II0Ib30BaTe/Ib He BBEZET 1ie7Ioe YICTIO B AMalia-
30He 0T 1 10 9. 3a0/1HO ITpoBepsieTCs, YTO 3aTpeOOBaHHAs KJIeTKa CBOOOMIHA C yIeTOM
THepelaBaeMbIX B QYHKLNIO ITApaMeTPOB, ONIPEe/IALINX COCTOSIHIE UTPOBOTO MOJIAL.
JIBe cTpOoKM Kofja MK/Ia while IPOCTO MpeIaraloT UTPOKy BBECTY YMC/IO OT 1 1o 9.

Brerpaxenue B 1€BOI YacTy POBEPSIET, BBE/I I UTPOK 3HA4YeHNMeE, paBHOe '1',
'2', '3" u TaK manee ;o '9', co3maBasi CIMCOK 3THUX CTPOK (C IOMOIIbIO MeTOna
split()) m mpoBepsA, COREPXXUTCA /U 3HAYEHMe Mmove B 9TOM CINCKe. BripaskeHne
'12345678 9".split() sxkBUBa/IeHTHO BBIpaXKeHuto ['1', '2', '3', '4', '5',
6", '7", '8", '9'], mpocto popma Oonee ynobHa a1 Habopa Koza.

BeIpajkeHMe B IIpaBoit 4acTy ollepaTopa MpoBepsieT, CBOOOHA M K/IETKa, 3a-
TpeGOBaHHas MOIb30BaTeNeM, BbI3bIBast PYHKIMIO isSpaceFree (). HamomHIo, 4TO
byHKuMA 1sSpaceFree () Bo3BpalaeT 3HaYeHMe True, €C/IU IPeIOKeHHBII UTPOKOM
xop pomycTuM. Heo6xoammMo 0oTMeTHTb, 4TO 1sSpaceFree () 0XKUaeT, YTO epeMeH-
Has [0Ve COREPXKUT LeNIOYMCICHHOE 3HaYeHMe, II09TOMY UCIIONb3YeTCs (BYHKIA
int (), koTopas mpeobpasyeT cofiep>KIUMOe IIepeMEHHOII Nove K LIeJIOMY THUILY.

Omeparop not IpUCYTCTBYeT ¢ 00eUX CTOPOH, IOITOMY YCIOBUE BO3BpAllaeT
3HavyeHMe True, Jake eC/IM He BBINOTHACTCS OfHO U3 TpeboBanmit. 1o aToit mpu-
YJHEe LYK/ IOBTOPSAET IPEIOKEHNE UTPOKY CHOBA M CHOBA, JIO TeX IO, II0Ka He
OyneT cpenaH JOIYCTUMBIIL XOf,.

B ¢unane xox B cTpoke 68 BO3BpalllaeT LEMOYMCICHHOE 3HAYEHME JII0OOI
BBelleHHOJ cTpoku. PyHkuusA input () Bo3BpalllaeT CTPOKY, 3aTeM (byHKLU/m int ()
npeoOpasyeT CTPOKY B LieTIoe.
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BbluncnieHne No KOPOTKOM cxeme

Bbl MoI/IM 3aMeTHUTD, YTO IIpU BbI3OBe GYHKLUM getPlayerMove () BO3MOXKHBI
npo6remsl. UTo mpousoiifieT, ec UIPOK BBefeT, HAaIpyuMmep 'Z', U1K elle 4To-
HIOYyAb, BMecTO LudpeI? Berpaxkenne move not in 'l 2 3 4 5 6 7 8 9'.split()
B JIEBOI1 4aCTH OllepaTopa or BepHeT False, a 3ateM Python mepeiifer x o6paboTke
BBIp@)XeHMA B IIPABOJ 4acTY OIepaTopa or.

Ho BbI30B pyHKIMM int ('Z') IpuBeeT K BOSHUKHOBEHUIO OMIMOKY, TaK Kak
3Ta QYHKLMA MOKET 00pabaTbIBaTh TOIBKO CTPOKM THIa '9' vt '0', HO He TaKue
CTPOKM KakK 'Z'.

YroObI yBUAIETD IpUMep TaKOil OLIMOKM, HabepuTe B MHTEPaKTUBHON 060/104-
Ke C/Ie[yIOLMIi KO

>>> int('42")
42
>>> int('2")
Traceback (most recent call last):
File "<pyshell#3>", line 1, in <module>
int('z")

ValueError: invalid literal for int() with base 10: 'Z'

OpHako, ecnu urpas B «KpecTukn-HONMMKM», BBl BBefleTe 'Z' B KauecTBe CBOe-
rO XOfja, 9TOV OMMOKM He BO3HUKHET. Bce oTOMY, 4TO yC/moBue LjuKa while BbI-
YUCTIAETCSA TI0 KOPOMKOLL cxeme.

IIpyHLIMT 3aK/TI09aeTCA B TOM, YTO BBIUMCIAETCA TOJBKO OfHA YacTh BbIpake-
HIs, @ OCTaBLIAACA YacTb He B/IMAET Ha IIOTy4YeHHbIN pesynbraT. Hinpke npusenex
KPAaTKUI1, HO XOPOIINIT IIpUMep BbIYUCIEHNUS II0 KOPOTKOit cxeme. Habepute cre-
IYIOLMI KO

>>> def ReturnsTrue():

print('Bena BHSBaHa ¢yHKkuMst ReturnsTrue().')
return True

>>> def ReturnsFalse():

print('Bana BmsBaHa QyHKims ReturnsFalse().')
return False

>>> ReturnsTrue()

Beima Be3BaHa QyHKums ReturnsTrue().

True

>>> ReturnsFalse()

Bhita Be3BaHa OyHkuus ReturnsFalse().

False
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Korpa BbI3bIBaeTCsI (I)YHKI_[I/IH ReturnsTrue (), Ha 9KpaH BBIBOAUTCSA TEKCT 'Bella BEI-
3BaHa QyHxUMA ReturnsTrue().', a 3aTeM BBIBOAMTCS 3HAYEHIE, BO3BPAlllaeMOe (byHK—
uedt ReturnsTrue (). To xe camoe IPOMCXOANT P BBI3OBE (byHKuI/H/I ReturnsFalse().
Temeps B nHTEpaKTHBHOIT 060/IOUKe BBELUTE CIIeIyIOIIViE KOMaH/bI:

>>> ReturnsFalse() or ReturnsTrue()
Beina BeI3BaHa OyHKums ReturnsFalse().
Brira Bh3BaHa QyHxuma ReturnsTrue().
True

>>> ReturnsTrue() or ReturnsFalse()
Brina Be3BaHa QyHKuMs ReturnsTrue().

True

B mepsoit wacTu mpomcxopuT Clepyroouiee: BbIpakeHue ReturnsFalse() or
ReturnsTrue () BbI3bIBaeT 06e PYHKIMIM, IOITOMY BBIBOZATCS 06a COOOIEHLS.

A BOT BTOpasi 4aCTb BBIBOJUT TOJNBKO COOOIeHMe 'Bina BH3BAHA QYHKINA
ReturnsTrue().' 1 He BBIBOOUT 'Bina BhsBaHa QyHKumA ReturnsFalse().'. Tak mpo-
UCXOAUT 1OoTOMY, 4yTo Python BooOwje He BbI3bIBaeT QyHKIMIO ReturnsFalse().
Tak Kax /leBast 4acTb OIlepaToOpa Or UCTHHHA, yXKe He VIMeeT 3Ha4eHMs, YTO BepPHET
¢dyHKIuA ReturnsFalse() B mpaBoit yacty, moatoMmy Python paxke He 3aboTurcs
0 ee BbI30Be. ITO peobpasoBaHye 1 eCTh BBIYMC/IEHNE TI0 KOPOTKOII CXeMe.

To »xe camoe IpUMeHNMO 1 K oneparopy and. Habepure crepyrorumii Kox:

>>> ReturnsTrue() and ReturnsTrue()
Brina Be3BaHa OQyHKuMs ReturnsTrue().
Beina BHI3BaHa GyHKuMs ReturnsTrue().
True

>>> ReturnsFalse() and ReturnsFalse()
Brina BhI3BaHa GQyHkumsa ReturnsFalse().

False

Ecnm nepas gacTb oneparopa and 105KHa, TO 1 BCe BhIpaXKeHMe JI0XKHO. U yxxe He
MMeeT 3Ha4eHNA, KaKoe 3HaYeHNe BepHeT IpaBas 4acTb, — True WM False, TaK Kak
Python npocro He 6yner ero onpenenatb. Beipaskenus False and True mFalse and False
JIOXKHBI U TIPEJICTABISIIOT COOOI BHIYMCIEHNS [I0 KOPOTKOI CxeMe B si3bike Python.

BepHeMcs k cTpokaM 65-68 urpsl «KpecTuKu-HOMUKI».

65. while move not in '1 23 456 7 8 9'.split() or not isSpaceFree(board, int(move)):
66. print ('Bam cnenywomt xom? (1-9)')

67. move = input(

68. return int (move)

Nrpa «KpecTnkn-Honukm» 181



Tax kax jieBast 4acTb orepartopa or (move not in '1 2 3 456 7 8 9'.split())
MICTVMHHA, TO BCe BbIpakeHNe MCTMHHO. He Ba)KHO, Kakoe IMEHHO 3HaueHle BepHeT
IpaBasd 4acTh, — True wan False, Tak KaK IOCTaTOYHO, 4TOOBI OJHA CTOpOHA OIle-
paropa or 6blIa UICTUHHOI [I1 UICTUHHOCTY BCETO BHIPKEHNS.

Taxum obpasom, Python npexpalunaer fanpHeitiyio npoBepKy U jjaxke He BbI-
4yyC/IAeT 3HaueHue BblpakeHMs not isSpaceFree(board, int(move)). OTo 3HAUMT,
uto pyHKIMM int () u isSpaceFree () He 6YAYT BBI3BAHbI O TEX IIOP, [TOKA BRIPaXKe-
Huemove not in '1 2345678 9'.split() 6y;[eT OCTaBaTbCS UCTUMHHBIM.

ITO XOPOIIO NPUMEHNMO K Halllell IporpaMMe, IOTOMY YTO eC/IM IeBasi 4acTb
orepaTopa MCTMHHA, 3HaUUT 3HAYEHNE Move — ITO He CTPOKa C OHON LUPPOIL.
W 3HauuT, OHa cTasna Obl IPUYMHOI OMMOKY Ipu BbIsoBe pyHKLuu int (). Ho ecnn
BBIpaKkeHme move not in '1 2 3 4 5 6 7 8 9'.split() MCTMHHO, MHTEPIIPETATOP,
IIPOBOJiA BBIYMCIEHNE II0 KOPOTKOI CXeMe, He OIpefie/iAeT 3HaYeHe BhIPayKeHUA
not isSpaceFree(board, int(move)) u He BBI3BIBaeT int (move).

Bbi6op xopa n3 cnucka

Paccmotpum dyHkimro chooseRandomMoveFromList (), KOTOpasi IPUTOAUTCS HaM
manee, B mporpamme VI

70. def chooseRandomMoveFromList (board, movesList):

1. # BO3Bpall@eT NONYCTVMsII XOI, YUMTHBAS CIMCOK CHEJAHHHX XOLOB VM CIJMCOK 3AlOJHEHHHX KJIETOK.
12. # Bo3Bpamaer 3Hauenye None, ecym GOjiblie HET IOMYCTMMEX XOJIOB.

73. possibleMoves = []

4. for i in movesList:

75. if isSpaceFree(board, 1i):

76. possibleMoves.append (i)

Hamnomn1o, yTo nepeMeHHasA board — 3TO CIMCOK CTPOK, B KOTOPBIX IIPEJCTaB-
JIeHO UTPOBOe Mojie Urpsl «KpecTuku-Honmkm». Bropas nepemenHas, movesList, —
9TO CIMCOK LMbIX Y¥CeTI, M3 KOTOPOTO BBIOMPAIOTCsE CBOOOIHbIE KIETKY ISl CO-
BepiieHus xopa. Hanpumep, ecnu nepemenHaa movesList mmeeT sHaueHme [1, 3,
7, 9], 3HAUUT (byHKLU/IH chooseRandomMoveFromList () JO/KHA BEPHYTh OFHO U3 3HA-
YEHU YITIOBBIX KJIETOK.

Ho cnavana ¢ynxuums chooseRandonMoveFronList () IpOBepUT, 4TO KIETKY [O-
CTYIHBI A1 coBeplieHMs xofa. Crmcok possibleMoves cosfaeTcsa MycTbIM. 3aTeM
B nuKkre for mpomsBogutcs nepebop 3HadeHmit crmcka moveslist. Te sHaueHwms,
IUIsE KOTOPBIX QyHKIMs isSpaceFree () Bo3BpamaeT True, [OOABIAIOTCS B CIMCOK
possibleMoves ¢ momolb0 MeTofa append ().
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Ha srom srane cnucok possibleMoves comep>KUT BCe KIETKU, IPENCTaB/IEHHbIE
B movesList, Kak mycTble. 3aTeM IIporpaMMa IIpoBepsieT, IYCT MM CIICOK.

8. if len(possibleMoves) != 0:

79. return random.choice (possibleMoves)
80. else:

81. return None

Ecnmu cincok He MyCT, TO eCTb XOTS ObI OfIMH BO3MOXKHBII X0, KOTOPbIIT MOX-
HO CJle/IaTh Ha II0JIe.

Ho asror cmmcok Moxker OpiTh ¥ mycThiM. Hampumep, ecny mnepemeHHas
movesList mmeeT sHadeHme [1, 3, 7, 9], HO BCe YITIOBbIE K/IETKM UTPOBOTO IO/,
IpencTaBleHHbIe B IIePEeMEHHOII board, y>Ke 3aHATHI, CIUCOK possibleMoves OymeT
paBseH []. B atom ciydae len(possibleMoves) mpuHuMaeT 3HadeHye 0, M GYHKIMA
BO3BpaIfaeT 3HadeHue None.

3HayeHue None

3uadenne None mpepcraBisfeT cobOil OTCYTCTBNME 3HaueHus. None — emuH-
CTBEHHOE 3HAYeHMEe TUIIA JaHHBIX NoneType. TO 3HAUEHVE MOKHO MCIIOTb30BaTh,
KOT/ja HeO6XOIMMO HOYYUTb OTBET TUIIA «He CYIIeCTBYEeT» MV «HU OfIMH U3 1IC-
J1a, TIepEeYMCIIEHHBIX BbIIIIE».

Hanpumep, B mepeMeHHOIT ¢ MMEHEM quizAnswer XpaHUTCS OTBET ITOIb30BaTe-
JIs1 Ha KaKOyi-HIOY/b BOIIPOC MONY/ISIPHON BUKTOPUHBI B GopMaTe NCTUHA/TOXKb.
To ecTb epeMeHHast BO3Bpalaet 3HadeHue True vin False, OLIEHUBAsI OTBET MIOJIb-
3oBarenst. Ho ecnm monmp3oBarenp He OTBedaeT Ha BONPOC, 3HavYeHMe True/False
JICIIONIb30BaTh HENIb3s, TAK KaK 9TO 03HA4a/I0 ObI OTBET II0/Ib30BaTe/s. BMecTo aTo-
ro MepeMeHHOI quizAnswer MOXKHO MPUCBOUTH 3HaYeHNe None, eC/Iu MoIb30BaTEeIb
IPOITYCKaeT OTBET.

Heo6xommnmMo 0TMeTUTD, YTO 3HaYeHNe None He BBIBOJUTCS B MHTEPAKTUBHON
0007104Ke, TOKOOHO APYTUM 3HAYEHUAM.

>»> 242

4

>>> '310 CTpOKOBOE BHaueHue.'
'9T0 CTpPOKOBOE 3HAueHVE.'
>>> None

>>>

3HavyeHUs IIEPBBIX IBYX Bpra)KeHI/Iﬁ BBIBOJIATCA Ha 3KpaH B IOCIENYIONINX
CTPOKax, HO None He UMeeT 3HAYEH NS, II0O3TOMY HE€ BbIBOANTCA HUYIETO.
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QyHKIMA, KOTOpas, KaK KaXeTcs, He MMeeT BO3BPalllaeMOro 3HaueHMusl, BO3-
BpamraeT 3HadeHne None. Hampymep, print () BosBpamraeT 3HadeHue None.

>>> spam = print('lpuser, mup!')
llpuBer, Myp!
>>> spam == None

True

3mech MbI IIpUCBaKMBaeM IEepPeMEHHON spam 3HaueHue print ('lpyser, wmp!').
ITono6Ho mpyrum GyHKLMAM, GYHKIMA print () Bo3BpalaeT 3HadeHre. HecMoTps
Ha TO 4YTO print() — ¢yHKIMS BBIBOA HA 9KpaH, IPU BBI30BE OHa BO3BpAIljaeT
snauennue None. IDLE He mokasbiBaeT 3HaueHue None B MHTEPAKTUBHOI 000/IOUKeE,
HO MOYKHO CKa3aTb, YTO spal IIPUCBOEHO 3HadeHue None, IOTOMY 4TO BbIPa>KE€HME
spam == None MCTMHHO.

CospaHume NCKYCCTBEHHOIO NHTE/JIEeKTa

Kop VI comepyxutcs B Tene GyHKmm getComputerMove ().

83. def getComputerMove (board, computerletter)

84. # YunTHBAS 3aMOJIHEHME UTPOBOTO NOJIA ¥ OYKBY KOMIBOTEDPA, ONMPENeNseT I0MyCTUMENL X0 1 BO3BPAUAET £T0.

85. if computerletter == 'X'
86. playerLetter = '0'
87. else:

88. playerLetter = 'X'

IepBb1it aprymMeHT, nepemenHas board, — 3TO HapaMeTPhl UTPOBOTO MOJLA UTPhI
«Kpectuku-nomku». Bropoit aprymeHT, nepemenHas letter, — 310 6yKBa KOM-
npoTepa — 'X' wim '0', KOTopas XpaHUTCA B iepeMeHHoli computerletter. ITepBoie
HECKOJIbKO CTPOK IIPOCTO MIPUCBANBAIOT PYTryi0 OYKBY IlepeMeHHoIt playerletter.
Kop onyH 1 TOT >Ke, IPUCBOEHBI KOMIIBIOTEPY OYKBBI «X» mmn «O».

Hamomuio, kak paboTaeT aJrOpUTM MCKYCCTBEHHOTO MHTEUIEKTA MWIPbI
«KpecTuxku-Honmkm»:

1. IIpoBeputs, CyLIeCTBYeT /U XOH, C/ie/llaB KOTOPBIiL, KOMIIBIOTEpP HOOEINT.

Ecnm cymectByer, cpenars ero. B npornBHOM ciy4ae nepeiTn K mary 2.
2. TIpoBepurb, CyLIeCTBYET JIU XOf, CAEIaB KOTOPbI, mobexuT nrpok. Ecimm
CYILIeCTBYeT, 67IOKMPOBATh ero. B IpoTMBHOM cTy4ae HepeiiTy K miary 3.

3. IIpoBeputb, cBOOOLHA /U OFHA U3 YITIOBBIX K/IeTOK (107 HOMepoM 1, 3, 7
wnn 9). Eciu fa, To caenartp xof B 9Ty K1eTky. Eciiu HeT cBOOOIHBIX yIIo-
BBIX KJIETOK, IIEPENTH K IlIary 4.
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4. TIposepurs, cBob6oneH mu meHTp. Ecu cBobofeH, 3ausatp ero. Eciu Her,
MEPENTH K IIary 5.
5. Cpenarb XOf Ha OfHY U3 OOKOBBIX K/IeTOK (o7 HOMepoM 2, 4, 6 win 8).
Ecnu sTOT 1Iar BBIIIOTHEH, BO3SMOXKHBIX XOI0B OO/IbIIIE HET.
QyHKIMA BO3BpalllaeT LeJIOYNCIEHHbIe 3HaYeHMs B AManasoHe or 1 mo 9,
IpefcTaB/sonre co6oit Xoubl KOMIbioTepa. [laBaiiTe MOCMOTPUM, KaK Ka>KIbIi
U3 3TUX IIATOB Peann3yeTcs B KOfle MPOrpaMMbl.

MpoBepka — cMOXeT nu KomnbloTep NnobeanTb, cAenaB Xon

I[Tpexxpe Bcero, ecy KOMIIBIOTEP MOXKeT MOOeNITh, CAeNaB CIefYIOni XOf,
€r0 HaJO0 CleIaTh HEMEIJIEHHO.

90. # 970 anropury ans MU "Vrps «Kpecruxu-Homaxum»":

91. # Cravana nposepseM — NOOEIMM JIM Mel, CIENaB CIELyHIMA XOX.
92. for i in range(l, 10):

93. boardCopy = getBoardCopy (board)

94, if isSpaceFree (boardCopy, 1):

95. makeMove (boardCopy, computerletter, i)

96. if isWinner(boardCopy, computerletter):

97. return i

Iuxn for, KOTOpPbINI HauYMHAETCSA B CTpOKe 92, mepebupaeT Bce BO3MOXKHbIE
3Ha4yeHNA XofoB oT 1 mo 9. Kop BHYTpM LMKIA MMUTUPYET CUTYaLNIO, KOTOpas
BO3HMKHET, €C/IM KOMIIBIOTEP CAIe/NAeT 3TOT XO,.

Kop B mepBoit cTpoke B 1jukiie (cTpoka 93) cosmaeT Konuio crmcka board. Ta-
KuM 00pasoM, BHYTPY LUK/Ia UMUTHPYETCS XOf, He I3MEHsIsI peaIbHbIX 3HAYeHMIT
urposoro mnojusa «KpecTUKU-HOMMKN», KOTOpPble XPAaHATCA B IlepeMeHHol board.
Oynxuusa getBoardCopy () Bo3BpallaeT gpyroi CIMCOK, XOTA U UIEHTUYHBIN CIIN-
CKy board.

Kopn B cTpoke 93 mposepsiet, cBoOonHa u TpeOyeMast KJIETKa, U JielaeT XOf
B Kormy board. Ecnm B pesynbraTe koMInbioTep oOexaeT, GyHKIVA BO3BpalljaeT
3TOT XOfI B BUJI€ LI€JIOTO 3HAYEHNA.

Ecnu HeT KJIeTOK, MPUBOAIINX K TT00€fie, LMK 3aBepIIAeTCs, U BBIIOTHEHNEe
IIpOrpaMMBbl IIPOJO/DKaeTcA co cTpoku 100.

nposepKa — CMOXEeT JINn UTPOK I106€AI/ITb, caenasB Xoq

3areM I KOKOI KIeTKU KO UMUTUPYET XOf YeJIoBeKa.

99. # TposepseM — noGeIUT M UTPOK, CHENAB CIENyOWA X0m, U OJIOKMpYeM ero.

100. for i in range(l, 10):
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101. boardCopy = getBoardCopy (board)

102. if isSpaceFree (boardCopy, 1i):

103. makeMove (boardCopy, playerletter, i)
104. if isWinner(boardCopy, playerLetter):
105. return i

Koy, Takoit ke, Kak B IJUKJ/Ie CO CTPOKM 92, UCK/IIOYast 6yKBy UTPOKa, IIOMe-
IeHHYIO0 B Komuio board. Ecnm ¢yHKIMs isinner () mOKas3bIBaeT, YTO UTPOK MOXKET
06enNTh B CIEAYIONIEM XOY, KOMIIBIOTEp OIOKMPYET 3TOT XOff, YTOObI 3TOr0O He
ponyctuthb. Ecu B cepyroiem xony nmobefa Urpoka HeBO3MOXKHa, LIUKII for 3a-
BeplIaeTCs, U BBIIIOJTHEHNE NIPOSlOJKaeTcs co cTpoku 108.

MpoBepKa yrnoBbiX, LLeHTPaJbHO 11 GOKOBbIX KNeTOK

(B nopapke ouepenn)

Ecnu KOMHbIOTep HE MOXET COenaTrb HO6€HHbHZ XOO " HET H€O6XO)II/IMOCTI/I
6/10KMPOBATH XOfi UTPOKA, XOJ] COBEPLIAETCS B YITIOBYIO, LIEHTPAIbHYIO MM OOKO-
BYIO KJIeTKy, B 3aBUICMMOCTU OT TOro, KakKme m3 HuUX CBO60,T.[HbI.

CHaqana KOMl'[bIOTep IIbITACTCA COE/IaTh X0/ B O]:[Hy us YI‘}IOBI)IX KJIETOK.

107. # TpoGyeM 3aHATH OOVH U3 YIUIOB, €CJMU €CTb CBOGOIHHE.
108. move = chooseRandomMoveFromList (board, [1, 3, 7, 9])
109. if move != None:
110. return move

Boisos ¢YHKHMM chooseRandomMoveFromList () co cmckom [1, 3, 7, 9] rapaH-
TUPYeT, 4YTO (YHKIVA BepHET LieJIOYMCIIeHHOe 3HaYeHVe YIIoBol KieTku: 1, 3, 7
wm 9. Ecnu Bce YI7IOBbI€ KJIE€TKU 3aHATHI, (’pyHKum{ chooseRandomMoveFromList ()
BO3BpalljaeT 3Ha4YeHue None, ¥ MporpaMMa IepexonuT K cTpoke 113.

112. # TpoGyeM 3aHATH LEHTP, €CM OH CBOGOMEH.
113. if isSpaceFree(board, 5):
114. return 5

Ecnyu HeT cBOOOJHBIX YITIOBBIX K/IETOK, KOJA B CTpoke 114 coBepiumaer Xof
B LIEHTP, eC/ii OH cBobofeH. Ec/it eHTp 3aHT, BBIMONHAETCS KOR B CTpoKe 117.

116. # llesaeM XOX 1O ONHOV CTOPOHE.

117. return chooseRandomMoveFromList (board, [2, 4, 6, 8])
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ITOT KOJi TOXKE BbI3bIBAET Cl)YHKL[I/IIO chooseRandomMoveFromList (), TO/MbKO en
nepefaeTcs cumcok (2, 4, 6, 8].9ra (byHKuml He BO3BpalllaeT 3Ha4eHusA None,
HOTOMY 4YTO GOKOBbIE KJIETKM — IIOC/IeiHNE 13 BO3MOXKHbIX. Ha aToMm 3akaHumBa-
eTcs BbInoHeHye GpyHkunu getComputerMove () u anropurma V.

MpoBepKa — 3anosHeHO nu none

W nmocnegusas (byHKLU/m — isBoardFull ().

119. def isBoardFull (board):

120. # BosppamaeT True, eci KJETKa Ha MIPOBOM MOJe 3aHATAa. B NPOTVMBHOM Cly4ae, BO3BpallaeT
False.

121. for i in range(l, 10):

122. if isSpaceFree(board, i):

123. return False

124, return True

Ota ¢yHKUMA Bo3BpaljaeT True, eC/u B IepeMEeHHYI0 board /IS 97eMEHTOB
BCeX MHJEKCOB (MCK/IIYas MHAEKC 0, KOTOPbI IPOCTO UTHOPUPYETCs1) B Ka4eCTBe
apTryMeHTOB Ilepefanbl OYKBel 'X' wan '0'. Lluxi for mo3Bo/IseT IPOBepUTh BCe
MHJEKCBI cIicKa board, ot 1 go 9. Kak Tonpko B crmcke board 6ymer HalieHa CBO-
6omHas KIeTKa (korga isSpacefree (board, 1) BepHer True), pyHKIuA 1sBoardFull ()
BepHeT False.

Ecnmu mpon3BefieHbl Bce UTeparii [UKIIa, 3HaYNT, CBOOOTHBIX KJIETOK He 0CTa-
nochb. Crpoka 124 BepHeT 3HaueHMe True.

Urposon umkn

Crpoka 127 — mepBasi, KOTopast He IPUHAIIEKUT KOy GYHKINIL, TO €CThb 3TO
nepBas MCIOAHAeMasA CTPOKA IIPOTPAMMBIL.

127. print('Mrpa "Kpectyxu-Homxu"')

OTa cTpoKa IpUBETCTBUA IIepe]] Ha4yajloM UI'Pbl. 3aTeM IIporpaMMa IepexoquT
K BBIIIOJIHEHUIO IIMK/IA while B cTpoke 129.

129. while True:
130. # llepesarpyska MIPOBOTO OIS
131. theBoard = [" '] * 10
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[k while BBIIOTHSETCS [O TeX IOp, [TOKA yIpaBjeHMe He OyfeT mepefaHo
MHCTpyKIMM break. Kox B cTpoke 131 coxpaHAeT OCHOBHOE UIPOBOE II0JIE€ UTPbI
«KpecTuku-Honmkm» B mepeMeHHo theBoard.

CHauasia BBIBOIUTCS IyCTOE UIPOBOE II07Ie, IPeiCTaBlIeHHOe CIIMCKOM 13 10
HYCTBIX CTPOK. BMecTO TOro 4ToOBI BBOAUTD 3TOT CIMCOK LIEMKOM, CTpoka 131
UCIONb3yeT pelMKanuio cnucka. ITpome sBectnt [' '] * 10,wem [' ', ' ', ' ',

! ! T LI | ! 1 1 1 1 1 1 1 }
I I ! ! ! ! .

Bbi60p 6YKBbI MTPOKa 1 TOro, KTo 6yaeT XoguTb NepBbimM

Hanee pynxums inputPlayerletter () mpeamaraeT UTPOKY BBeCTU OYKBY, KOTO-
pyio oH Boi6upaer, «X» min «O» .

132. playerLetter, computerLetter = inputPlayerlLetter ()

OyHKUMA BO3BpAlllaeT CIVCOK U3 IByX 9/IeMEHTOB, ['X', '0'] mmm ['0', 'X'].
Omnepanneit MHOXKeCTBEHHOTO IIPUCBAaMBaHMA [IepeMeHHOI playerletter mpucBa-
MBAETCA 3HAYEHMe IIEPBOTO 3/IEMEHTA, a IIepeMEHHOM computerLetter — BTOpOTO.

3ateM QyHKuMA whoGoesFirst() cly4aitHpIM 0Opa3oM BbIOMpaeT, KOMY Ipu-
HaJJIEXNT MEPBbI XOI, BO3Bpaljasa CTPOKy 'Uenosek' mm 'KomnenTep', M B CTPO-
ke 137 coob1iiaeT UTPOKY O CBOEM BBIOODE.

133. turn = whoGoesFirst ()
134, print('" + turn + ' xomuT mepmiM.')
135. gameIsPlaying = True

ITepemenHast gameIsPlaying XpaHUT MHGOPMALINIO O COCTOSHUM CeaHCa UTPBI —
MPOFO/DKAETCS U UTPa, WM TOOEIT ORMH U3 YIACTHMUKOB, VIV BBILIIA HIYbSI.

MepemeHHas turn B 3Ha4YeHUN 'Yenosek’

Iuxn B cTpoke 137 OyzeT MeTaTbCsi MEXAY KOIOM XOfid UTPOKa 1 KOJOM XOZa
KOMIIbIOTEPA JI0 TeX II0p, II0Ka IlepeMeHHOI gameIsPlaying IpmucBoeHo sHaYeHue True.

137. while gameIsPlaying:

138. if turn == 'Uemosek':

139. # Xon yrpoka.

140. drawBoard (theBoard)

141. move = getPlayerMove (theBoard)

142. makeMove (theBoard, playerLetter, move)
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ITepemeHHOII turn y>ke 6bUIO IPUCBOEHO 3HaYeHMe 'Uenosex' mmm 'Kounsiorep'
npu BbI3oBe QYHKIMY whoGoesFirst () B crpoke 133. Eciy turn mpucBoeHo 3Hade-
Hue 'Komnsorep', TO YC/I0BME B CTPOKE 138 7I0KHO U yIIpaB/IeHMe IEPEXONUT K KOy
B CTpOKe 156.

Ho ecnu ycnoBue 910l CTPOKM UCTUHHO, KO, B CTPOKe 140 BbI3bIBaeT (HyHK-
uuio drawBoard () ¥ epefaeT 3Ha4eHME ITIePeMEHHO theBoard [Is1 BRIBOZIA HA 9KPaH
B urposoM mone Vrper «KpecTuku-Homvkm». 3ateM QyHKImA getPlayerMove ()
IpefilaraeT UTPOKY CJieNlaTh XOf, M HPOBEPAET €ro MOMyCTMMOCTb. PyHKIMA
makeMove () o6aB/IAeT B IepeMeHHYI0 theBoard OYKBY urpoka «X» mm «O».

ITocrne coBepiueHns UTPOKOM XOJja IPOrpaMMa JOJIXKHA IIPOBEPUTD, IIPUBEIL JIN
3TOT XOJ K Imobeye.

144, if isWinner (theBoard, playerletter):
145, drawBoard (theBoard)

146. print('Vpa! Bu Bemrpamn!')

147. gameIsPlaying = False

Ecnmu dyHkius isliinner () BosBpaiiaeT 3HadeHue True, KO U3 6710Ka 1f BbIBO-
IUT Ha 9KpaH cooblieHne o nobefe urpoka. 3HaueHne repeMeHHoI ganeIsPlaying
CTaHOBMTCA PaBHBIM False, M Ilepexofia K COBEPIIEHMIO XOfja KOMIIBPIOTEPOM He
npoucxoant. Eciu urpox He mo6exxaer Ipy IMOCTIETHEM CBOEM XOfie, TO, MOXKET
OBITD, 110JIe 3aII0THEHO C Pe3y/IbTaTOM — HUYbA. DTa BEPOSATHOCTD IPOBEPSIETCS
B MHCTPYKLMH else.

148. else:

149. if isBoardFull (theBoard):
150. drawBoard (theBoard)
151. print ("Huubs!')

152. break

B 6510Ke else ¢YHKHMH isBoardFull () Bo3BpaljaeT sHayeHue True, €CIN 601b-
Ille HeT BO3MO>KHBIX XOfIOB. B aTOM cirydae kop u3 6710ka if B crpoke 149 BoIBOSUT
IIaHe/Ib C COOOLIeHNeM UTPOKY O Huubeil. IIporpaMma BBIXOAUT 13 IMK/IA while
U TIEPEXOIUT K CTpOKe 173.

Ecmm He nmpousonrra HY mo6efa UrpoKa, HU HUYbA, IPOrpaMMa IepeXONUT
K CJIelyIoI el MHCTPYKIMHK else.

153. else:

154. turn = 'Komnborep'
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B crpoke 154 nepeMeHHOII turn IpUcBaMBaeTCsA 3HaYeHMe 'KomneoTep' U B CIemy-
IOILEN MTepalyy IPOrPaMMa BBITIOTHAET KOJI, KOTOPBIN COBEPIUIAET XOT, KOMIIbIOTEpPa.

MepemeHHan turn B 3Ha4YeHUN 'KomneiTep'

Ecmm B ycnoBum crpoxn 138 sHadeHne nepemMeHHON turn He paBHO 'Yesnosek’,
3HAYUT, OHO HO/DKHO OBITb paBHO 'Komnenrep'. Kop B aTOM 6110Ke else TaKoIl e,
KaK U I IepeMEeHHON turn B 3HaYeHuu 'Yenozex'.

156. else:

157. # Xox xommbpTeEpa.

158. move = getComputerMove (theBoard, computerLetter)
159. makeMove (theBoard, computerletter, move)

160.

161. if islinner(theBoard, computerletter):

162. drawBoard (theBoard)

163. print ('Kouneorep nobemun! Ber nmpourpamu.')
164. gameIsPlaying = False

165. else:

166. if isBoardFull (theBoard):

167. drawBoard (theBoard)

168. print ("Huussa!')

169. break

170. else:

171. turn = 'Uesnosex'

Crpoknu 157-171 mouty MEEeHTUYHBI CTpoKaM 139-154. EnuHCTBeHHOE OT-
Jn4YMe B TOM, YTO JCIIONb3yeTcss OyKBa KOMIIDIOTEPA M BbI3bIBaeTCA (QyHKLMA
getComputerMove ().

Ecnu HeT nobepuTens unm HU4bell, KO B CTpoke 171 mpucBanBaeT nepeMeH-
HOJT turn 3HaveHue 'Uenosex'. B aToM 1juKite while Gofblie HET CTPOK, IIOITOMY
yIIpaBJIeHNe TIepeJaeTCsA MHCTPYKIMM while B cTpoke 137.

rl[)(!l]l1())l(i!llb|(! WUrpokKy cbirpatb 3aHOBO

B ¢uHae urpel mporpaMma CIpaiyBaeT UTPOKa, XO4eT U OH CBITPaTh ellle pas.

173. print ('CurpaeM eme pas3? (ma wm Her)')
174, if not input().lower().startswith('m'):
175. break
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Kop B cTpokax 173-175 BbINONHAETCA Cpasy MOCIIe CTapTa IIMK/Ia B CTpoke 137.
IlepemenHOM gameIsPlaying mpmcBamBaeTcsA 3HadyeHMe False, KOrza 3aBeplIacTCs
urpa. B aToT MOMeHT IporpamMma CIpallMBaeT UTPOKA, He XO4eT /I OH ChIrpaTb
elle pas.

Boipaxxenme not input().lower().startswith('n') mpuHMMaeT 3sHadeHMe True,
eC/IM UTPOK BBefIeT KaKyo-Iubo CTPOKY, He HauyMHAIoLyocs ¢ OykBbl 'n'. B atom
cnydae OyHeT BBIMOTHEHA MHCTPYKLMS break. Ta MHCTPYKLUS IpepbIBaeT BbI-
HOJIHeHMe LUK/Ia while, KOTOPBIL OBUT 3aylleH KOfoM B cTpoke 129. Ho Tak Kak
B IIporpaMme OOJIblile HEeT CTPOK JI/Is BBIIIOJIHEHVS, IIPOVICXOUT BBIXOJ U3 IIPO-
rpaMMBbl 1 3aBePILEHNE UTPDL.

3akKn4yeHne

CospgaHne mporpaMMbl ¢ MUCKYCCTBEHHBIM MHTENNIEKTOM CBOIMTCS K TIIATeNb-
HOMY PacCMOTPEHMIO BCEX BO3MOXKHBIX CUTYalUii, C KOTOPbIMU OH MOXKET CTOJI-
KHYTbCS, ¥ BAPMAHTOB €r0 peaKLMM Ha KOKAYI0 U3 9TUX cuTyauuit. Vickyccren-
HbIil MHTENNEKT Urphbl «KpecTUKU-HOMMKM» TPOCT, IOTOMY 4TO B UTPe HEMHOTO
BO3MO>XHBIX XOJIOB, II0 CPAaBHEHMIO, CKa)KeM, C IIaXMaTaMy MM HIAIIKaMU.

Cuavasia Hal KOMIIbIOTepHbIIT VIV mpoBepsieT, eCTh /11 Y HETO MOOERHBI XOF.
3aTeM IpoBepsieT He0OXOAMMOCTD 6TOKMPOBKY X0R0B urpoka. amee VIV mpocrto
BBIOVpaeT CBOOOJHYIO YITIOBYIO K/IETKY, IIOTOM LIEHTPA/IbHYIO, 8 3aTeM OOKOBYIO.
ITO MPOCTOI AITOPUTM [I/Is1 COBEPLIEHMA XOfia.

Koy k peanusanun VIV 3axmoyaeTcs B CO3/JaHUM KOIUY JJAHHBIX UTPOBOTO
HOJIS M MOZIE/IPOBAHNsA XOH0B B 3T0il Kommu. Takum obpasom, VIV moxxeT BUfeTb,
IpUBeEfeT /U XOf K nobeme way nopaxenunio. 3atrem VIV coBepiiaeT XOf B peanb-
HOM II07Ie. DTOT TUII MOfenupoBanus 3¢pdexTBeH mpu IPOrHO3UPOBAHUM pe-
3y/IbTaTOB IPEJIOKEHHOTO XOJa.



AEAYKTUBHAA UTPA «XON10OAHO-TOPAY0»

p ) «XO0/IOJHO-TOPAYO» — 3TO JEeAYKTUBHAA
UTpa, B KOTOPOIL UTPOK IIBITAETCA YrajaTh

= cry4yaiiHOe Tpex3HayHoe yucio (6e3 mo-
a BTOpAIOMUXCA 1Udp), CreHepupoBaHHOE

KoMmIbloTepoM. [locie KaXK[moil IOIBITKYI
KOMIIBIOTEP IPENOCTABIISAET UTPOKY ITOJICKA3-
KM Tp€X TUIIOB:

o Xomnopuo. Hu ogna uudpa He otragana.

o Temmo. OnHa nu¢pa oTrafiana, Ho He OTrafjaHa ee O3UIVIL.

o Topsyo. Opna nudpa u ee HO3ULMS OTTaJaHbL.

KoMIbroTep MOXeT aTh HECKOJIBKO MOfICKAa30K, COPTUPYEMBIX B a1()aBUTHOM
nopaApke. Ecnu cekpeTHoe 4mcno 456, a MpeonoXeHne urpoka — 546, moyjckas-
ku 6ynyT umetb Bup «lopsdo Tero Termo». Tlopckaska «[ops4o» oTHOCUTCS K 6,
a «Temno Termmo» — x4 u 5.

B 97011 I71aBe BBI M3Y4UTE HECKOTIBKO HOBBIX METOHOB M GYHKLINMIL, ZOCTYIIHBIX
B Python. Bbl Taxxe ysHaeTe 0 pacIIMpeHHBIX OllepaTOpax NPNCBAMBAHMA U UH-
TEPIOIALMM CTPOK. XOTS 3TY BO3MOXXHOCTH Y He II03BOJIAIOT [Je/IaTh HUYETro IPUH-
LVNNAIbHO HOBOTO, 9TO XOPOIINII CIOCO0 COKOHOMUTD BpeMs, YIIPOLLast KOf.

B 3TOW MMABE PACCMATPUBAIOTCA CNEAYIOWMUE TEMDbI:

+  OyHKUMA random. shuffle ()

« PacwmpeHHble onepaTopbl NPUCBANBAHNUA, +=, -=, *= 1 /=
« MeTtopg cnucka sort ()

+ CTpokoBbI MmeTog join ()

+ WHTepnonauma cTpok

«  Cneundukatop npeobpaszoBaHua s

« BnokeHHble UuKIbl
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Mpumep 3anycka nrpbl «XonogHO-ropAYO»

BoT uro BUAMT IONb30BaTeNb, KOTZA 3aITyCKaeTCsA MporpamMma «XOJIOXHO-
ropsi4o». TeKkCT, KOTOPBIII BBOGUT UI'POK, BbIJI/ICH IOy XMPHBIM IIPUPTOM.

Sl 3araman 3-x 3HAUHOE uMCIIo, KOTOpO€ BH LOJIXHEL OTI'alaTh.
A IaM HeCKOJbKO MOJCKA30K. ..

Korma g rosopw: 3TO 03Hauaer:

XosomHo Hu ozna umdpa He oTranaka.
Tenno Onna um¢pa OTrafiaHa, HO He OTTajaHa ee NO3uLyA.
Topauo OnHa uudpa ¥ ee mO3MLMS OTTalaHH.

JlTax, 4 3aragan uuciio. Y Bac ecTh 10 HOMHTOK, YTOOH OTraiaTh ero.
MoneiTxa W1:

123

Tenyo

TMoneiTxa W2:

245

Tenyo

MoneiTxa W3:

672

Topauo T'opauo

TMoneiTka W4:

682

Topauo T'opauo

TMoneiTxa W5:

692

Bur yrananu!

XoTuTe CHIpaTh elle pa3? (Oa WM HerT)

HeT

UcxoaHbin Kog nrpbl «XonogHo-ropa4vo»

B pemakrope daiinos cospaiite HOBBIN (daiis, BbI-

i : 7 4 YBEAUTECH,
6pas xomanzy MeHio File = New File (®aiin = Hosblit UTO O3 VETE
daitn). B oTKpbIBIIEMCsI OKHE BBEIUTE IIPUBELEHHBIN PYTHON 3,

. . A HE PYTHON 2!
HVDKE MICXOOHBbIM KO U COXpaHUTE (bal/m 1o MME€HEM

bagels.py. 3arem nHaxxmute kmaBminy F5 m samyctu-
Te TMporpamMMmy. EC/Iy mpy BBIITOMTHEHUM IIPOTPaMMBI
BO3HMKAIOT OMIMOKM, CPABHNUTE KOJ|, KOTOPBI/ BBl Ha-
Opasy, ¢ OpUTrMHAIBHBIM KOJOM C IIOMOIIbI0 OHIAIH-
MHCTPYMeHTa Ha caiite inventwithpython.com/diff/.

llenykTvBHaa urpa «XonoaHo-ropauo» 193



bagels.py

1. import random

2.

3. NUM DIGITS = 3

4. MAX GUESS = 10

5.

6. def getSecretNum():

T. # BO3BpAl@ET CTPOKY YHUKAJBHEX CIYUalHeX LUQp, IJMHE KOTOPOH COCTABIgET NUM DIGITS.
8. numbers = list(range(10))

9. random. shuffle (numbers

10. secretNum = "'

11. for i in range (NUM DIGITS):

12. secretNum += str(numbers[i]
13. return secretNum

14.

15. def getClues(qguess, secretNum):

16. # Bos3BpamaeT CTPOKy C HOICKaskamy monb3oBarenn "Temno", "Topsuo" u "Xomomho".
17. if guess == secretNum:

18. return 'Bu yragam!'

19.

20. clues = []

21. for i in range(len(qguess)):

22. if quess[i] == secretNum[i]:
23. clues.append('Topsuo')
24, elif quess[i] in secretNum:
25. clues.append('Tenmno")
26. if len(clues) ==

27. return 'XomomHo'

28.

29. clues.sort (

30. return ' '.join(clues

31.

32. def isOnlyDigits(num):

33. # Bosppamaer 3HaueHye True, eciy NUM - CTPOKa, COCTOAWAs TOJNbKO ¥3 Uudp. B mpoTmsHOM

Cllydae BO3BpallaeT False.

34. if num == "":

35. return False

36.

37. for i in num:

38. ifinotin '0123456789".split():
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39. return False

40.

41. return True

42.

43.

44, print('f 3arafan %S-x 3HauHOe UMCNO, KOTOPOe BH MONKHE OTramare.' % (NUM DIGITS))

45, print('d mam HeckonbKO MOACKa30K...')

46. print('Korma s rosopo: 510 o3Hauaer:')

47. print (' XomomHo Hu ozHa umbpa He oTramaa.')

48. print(' Temno OnHa undpa oTrazaHa, HO He OTTaZaHa ee Ho3uuus.')
49, print(' Topauo OnHa uuppa 1 ee mO3uLMS OTTafaHH.')

50.

51. while True:

52. secretNum = getSecretNum()

53. print ('Urax, s 3arajan uucno. ¥ BaC eCTh %S IONHTOK, uToBH OTrajaTs ero.' % (MAX GUESS))
54.

55. guessesTaken = 1

56. while guessesTaken <= MAX GUESS:

57. guess = "'

58. while len(guess) != NUM DIGITS or not isOnlyDigits(guess):

59. print ('TonmuTka Ws: ' % (guessesTaken)

60. guess = input()

0l.

62. print (getClues (quess, secretNum))

63. guessesTaken += 1

04.

65. if guess == secretNum:

606. break

07. if guessesTaken > MAX GUESS:

68. print ('TonuTox Oonblle He OCTaNOCh. f 3araman umcio %s.' % (secretNum))
69.

70. print ('Xorure cHrpath eme pa3? (ma wi Het)')

71. if not input().lower().startswith('z'):

12. break

Bnok-cxema nrpbl «XOHOAHO-I‘OPH‘IO»

brnok-cxema, moka3anHas Ha puc. 11.1, onmcpiBaeT NpOUCXOAAIIee B 9TOI UTpe
U IIOPSIZIOK, B KOTOPOM MOYKeT OBITb C/Ie/IaH KaXK/bIi 1I1ar.

brnok-cxema urpel «X0onogHO-ropA40» JOBOIbHO IIpocTa. KoMIbloTep reHepu-
PYeT CeKpeTHOe YMCTI0, UTPOK TbITAETCA YraflaTh 3TO YMC/IO, KOMIIbIOTEP BbIJaeT
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UTPOKY NOJCKa3KM, OCHOBAaHHbBIE Ha €r0 NPeAIOoN0oKeHUAX. TO IPOUCXONUT CHO-
Ba U CHOBA, ITOKa UTPOK He mobeaut mnm He mpourpaet. [Tocie OKOHYaHMST UTPBI
KOMIIBIOTEp TIPEIJIOKUT CHITPATh ellle pas.

[eHepupyem ce- MNpepnaraem
KpeTHoe uncio cbirpaTb CHOBa

! t !

MpoBepsem, He
—|  3aKOHUMNNCH NN [—>=1
y Urpoka MomnbITKK

Wrpok
npourpan

Monyyaem
- Wrpok
npegnonoxe- BbI MEO an
Hyie rpoka P

[Moka3biBaem Komey
UrpOKy Nog-
CKa3zKku

'

YBennumeaem
cYeTymK no-
NbITOK

Puc. 11.1. bnok-cxema nrpbl «xXonogHo-ropayo»

MmnopT moayna random
n onpepeneHne GpyHKUmMM getSecretNum()

B nayase mporpaMMbl Mbl MMIIOPTMPYEM MOJY/Ib random ¥ HacTPOMM He-
KOTOpbIe I7100aIbHbIe ITepeMeHHbIe. 3aTeM MbI OIpefenuM QYHKINIO C MMeHeM
getSecretNum().

. import random

. NUM_DIGITS = 3
. MBX GUESS = 10

. def getSecretNum():

[ NS 2 I S SR NC RS

# BO3BpAlAET CTPOKY YHUKAJbHEX CIyUYayHeX LUUQP, IJMH& KOTOPOM COCTAaBIAET NUM_DIGITS.

BMmecTo TOro YTO6bI MCIIOMB30BATD 1[€/10€ YVC/IO 3 I KOMMIecTBa dp B OT-
BeTe, Mbl UCITIOIb3yeM KOHCTAHTY NUM DIGITS. To »ke camoe KacaeTcs KOMMYIeCTBa
TIOIBITOK, KOTOPBIE MOTYYaeT UTPOK; MBI KCIIOIb3yeM KOHCTaHTY MAX GUESS BMeCTO
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nemoro yucna 10. Terepp 6yaeT 71€TKO M3MEHUTDb KOMMYECTBO MOMBITOK MU Ludp
cekpeTHOro uycna. IIpocTo usMeHnTe 3HAYCHNA B CTPOKe 3 m/mwiu 4, ocTanbHas
YacTb POrPaMMBI IIO-TIpeXXKHeMY OyfeT paborarh O6e3 Kakyx-1ubo M3MeHeHWIl.

Oynkua getSecretNum() TeHepupyeT ceKpeTHOe YNC/IO, KOTOpOe COLep>KUT
HenoBTopsitomuecs uudpsl. Vrpa «XomogHO-TOpsY0» CTaHET HAMHOIO Beceree,
ecu 1QpPbI CEKPETHOTO 4YKCiIa He OYAyT IOBTOPATHCS, KaK Hanpumep '244" v
'333'. Ml 6yneM uCIIonp3oBaTh HEKOTOpble HOBbIe pyHKImM Python, uTo6s! ocy-
I[eCTBUTD 3TO B pyHKImu getSecretNum ().

MepetacoBKa yHUKanbHoro Habopa undp

I[Tepsble nBe cTpoky GyHKUMYU getSecretNum() MepeTacOBBIBAIOT HAOOP HEIIO-
BTOPAIOIINXCA YMCEN:

8. numbers = list(range(10))

9, random. shuffle (numbers)

@yuxuusa list (range (10)) B crpoke 8 npuHuMaer sHadenue [0, 1, 2, 3, 4, 5,
6, 7, 8, 9], HO3TOMY TIepeMeHHasd nunbers COeP>KNUT CIMCOK 13 Beex 10 udp.

N3meHeHne nopsfKa 3/IeMeHTOB CNCKa C MOMOLLbI0 GYHKL NN
random. shuffle ()

QOyuxuua random.shuffle() cay4daiHpiM o6pa30M M3MEHSET MOPANOK 37IEMEH-
TOB CIIMCKa (B TAHHOM CiTy4ae — crcKa nngp). Ita pyHKIMs He BO3BpaljaeT 3Ha-
YeHHe, a, CKOpee, U3MEHsAET CIIMCOK, KOTOPBII Bbl €ii IlepefaeTe, IPAMO Ha Mecre.
IToxoxe Ha TO, KaK pyHKIMs makeMove () B urpe «KpecTuky-HOMUKM» U3 rasbl 10
M3MeHsI/Ia IepefjaBaeMblil eil CIICOK Ha MecTe, BMECTO TOrO YTOOBI BO3BpalljaTh
HOBDIII CIIMCOK € M3MeHeHueM. BoT mo4yeMy BblI He ucnonvb3yeme KO, TUIIA numbers =
random.shuffle (numbers).

[ToskcnepumMenTupyitte ¢ pynxumeit shuffle (), BBefst CleqyOLMil KOX B NH-
TepaKTUBHOI 000JI0UKe:

>>> import random

>>> spam = list(range(10))
>>> print(spam)

[0, 1, 2, 3, 4 5 6, 7, 8 9]
>>> random. shuffle (spam)

>>> print(spam)
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(3, 0, 5,9, 6,8, 2, 4,1, 7]
>>> random.shuffle (spam)
>>> print (spam)

[9l 87 3’ 5’ 47 7l 1/ 2l Ol 6]

Kaxpplit pas, korga (byHKLU/m random shuffle() BBISBIBA€TCs B spall, 97€MEH-
ThI B CIIMICKE Spam II€peTacoBbIBAOTCA. [lasee BBl yBUANTE, KAK MOXKHO IPMMEHUTD
¢dyukuyio shuffle () i reHepanuy ceKpeTHOIO YNCIIa.

Mony4yeHne ceKpeTHOro Yncsa ns nepeTtacoBaHHbIX Ludp

CexpeTHOe 4nC/I0 OyHeT NPeACTaBIATh COO0I CTPOKY U3 HepBLIX Ludp NUM
DIGITS mepeTacoBaHHOIO CIIVICKA C [€/IbIMI YMCTaMM.

10. secretNum = "'

11. for i in range (NUM DIGITS):

12. secretNum += str(numbers[i])
13. return secretNum

Ilepemennas secretNum BHayajle IpMHMMAaeT BUA IycToil cTrpoku. luxn for
B cTpoke 11 BpimonHsAerca NUM DIGITS KommdecTBO pas. Ilpm Kaxkpoit urepauum
LMKJIA LIe7I0€ YMCTIO C MHEKCOM 1 U3BJIEKAeTCs U3 IIEPETACOBAHHOTO CINCKA, Npe-
00pasyercs B CTPOKY 11 KOHKQT€HUPYeTCsl B KOHell secretNum.

Hamnpumep, ecnu numbers oTHOcuTCA K ciucky [9, 8, 3, 5, 4, 7, 1, 2, 0, 6],
TO IIpy TepBoit utepauyu numbers[0] (To ecTdb 9) OyAeT nepeaH str (); 3T0 BO3Bpa-
1laeT 3Ha4YeHne '9', KOHKaTeHupyeMoe B KoHell secretNum. ITpu BTOpoit nrepaunun
TO JKe caMoe IIPOUCXOAUT ¢ numbers [1] (To ecTh 8), a Ipy TpeThbeil UTeparyn TO e
camoe mpoucxopuT ¢ numbers (2] (to ects 3). KoHeuHOe Bo3BpaljaeMoe 3HaYeHIE
secretNum paBHO '983".

O6paTute BHMMaHNe, 4TO secretNum B 9T0M QYHKIMM COREPKUT CTPOKY, a He
1[e/I0e YMCI0. ITO MOXKET IIOKa3aTbCsA CTPAHHBIM, HO IIOMHUTE, YTO He/Ib3s KOH-
KaTeHMPOBaTh lie/ble uncia. Boipaxkenue 9 + 8 + 3 mpuHuUMaeT 3HadyeHue 20, B TO
BpeMA KaK HaM Hy>kHO '9' + '8' + '3', mpuHuMaroliee sHadeHne '983".

PaCI.IJI/IpeHHbIe onepartopbl NnpucBanBaHnA

Orneparop += B CTpOKe 12 ABIAETCA OfHUM U3 PACUIUPEHHBIX ONeparopos npu-
csausanuss. OOBIYHO €C/IV BBl XOTUTE JOOABNUTD WM KOHKAaTeHMPOBATh 3HAUEHME
C IIepeMEeHHOI, TO UCIIONb3yeTe KOJj, KOTOPBIN BBIIJIAUT CIEAYIOWNM 00pa3oM:
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>>> spam = 42

>>> spam = spam + 10
>>> spam

52

>>> eggs = 'llpuser, '
>>> eggs = eggs + 'mup!'
>>> eggs

'Tlpueet, mup!'

PacuimpenHble ollepaTopsl IPUCBaNBaHUs — 3TO KOPOTKUI IyTh, OCBOOOXK-
TAIOLIMI Bac OT IepeledaTblBaHNA UMeHN NepeMeHHOoN. Criefyoommii Koz, fe/aeT
TO K€, YTO U TIPEMbIYILIA.

>>> spam = 42

>>> spam += 10 # To xe, uTo ¥ spam = spam + 10

>>> spam

52

>>> eqgs = 'llpueer, '

>>> eggs += 'mup!' # To xe, 4TO ¥ eggs = eggs + 'myp!'
>>> eggs

'Mpreer, Mup!'

Ectp n ppyrue pacummpeHHble oepaTopbl IpucBauBaHuA. Beenute ciepyro-
M1 KOJI B MHTEPAKTUBHOI 000/I0UKe:

>>> spam = 42
>>> spam -= 2
>>> spam

40

MHCcTpyKuMA spam -= 2 aHAJIOTMYHA MHCTPYKLIMM Spam = spam — 2, HO3TOMY
BbIpa)keHue IIPMHMMAET 3HaYeHme spam = 42 — 2, a 3areM spam = 40.

Cy1ecTBYIOT TaKXe paclIMpeHHble OllepaTopbl IPUCBAMBAHUA [/ YMHOXe-
HUA U eTIeHNA.

>>> spam *= 3
>>> spam
120

>>> spam /= 10
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>>> spam
12.0

MucTpyKuma spam *= 3 aHa/IOTMYHA MHCTPYKUMM spam = spam * 3. Mrak, mo-
CKOJIbKY TIepeMEHHOIT spam paHee ObIIO MPYCBOEHO 3HaueHMe 40, MOTHOCTDIO BBI-
paxkeHMe OymeT uMeTb Buf span = 40 * 3, yTo paBHO 120. Beipaxxenne spam /= 10
aHAJIOTMYHO spam = spam / 10, a pe3y/nbTaT BbIYMC/IEHN A BhIpakKeHus spam = 120/10
paBeH 12.0. ObparuTte BHMMaHNe, YTO IIOCIIe [Ae/IeHNA 3HAYeHNe TIePeMeHHOI span
CTAaHOBUTCS YMC/IOM C IJIaBaIoIIell 3asaTO.

Mopcuer BbigaBaeMbIX NOACKA30K

Oynxumsa getClues () BepHET CTPOKY C NMOJCKA3KAMU «TOPAYO», KTETJIO» U «XO-
JIOMHO» B 3aBUCUMOCTH OT MapaMeTPOB guess U secretNum.

15. def getClues(qguess, secretNum):

16. # Bo3BpalaeT CTPOKY C NOICKa3KaMy noib3oBaTeno "Temto", "Topsguo" u "Xomomho".
17. if guess == secretNum:

18. return 'Ber yragamu!'

19.

20. clues = []

21. for 1 in range(len(quess)):

22. if quess[i] == secretNum[i]:

23. clues.append('Topsuo')

24, elif guess[i] in secretNum:

25. clues.append('Tenmno")

Haub6osee 0ueBUHBIII IIAT — IIPOBEPUTH, COBITA/IAET /I IIPENIIONIOKEHIIE C Ce-
KPETHBIM YMCJIOM, YTO MBI 1 Jle/laeM B CTpOKe 17. B maHHOM ciry4yae Kofi B CTpoKe 18
BO3BpalljaeT 3HaYeHne 'Bu yramam!'.

Ecnu npenmono)keHne He COBIIAJIaeT C CEKPETHBIM YNCIOM, IIpOorpaMma JOJDK-
Ha OIIpeJieNINTb, KaKye UTPOKY AaThb mofckasku. CIUCOK B IEpeMeHHOI clues cHa-
vaja OyfieT MyCThIM, a I10 Mepe HeOOXOAMMOCTY B HeTo OyAyT f0OaB/IeHbI CTPOKU
'Topsuo' u 'Temno’.

ITporpamma [enaer 3TO, HmepebuMpast KaKAblii BO3SMOXKHBI MHEKC B guUess
n secretNum. CTpokn B 06enx mepeMeHHBIX OYyT OfMHAKOBOI JIMHBI, TaK YTO
Kof B cTpoKe 21 paboran 65 OGMHAKOBO, HE3aBUCUMO OT TOTO, UCIIO/Ib30BAINCH
6b1 TaM len(quess) wam len (secretNum). ITockonbKy 3HaueHue NepeMeHHoi 1 ns-
MeHsAeTCA B guarnasoHe oT 0 o 1 Jo 2 u Tak janee, KOI B CTpOKe 22 IMPOBEPSET,
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COBIIAZIAET JIM IIE€PBBIIL, BTOPOIL, TPETUII U TaK Jlajiee CUMBOJI Juess C CMMBOJIOM CO-
OTBETCTBYIOIIEro NHeKca secretNum. Ecnu coBnapaer, kop B cTpoke 23 go6asiiseT
CTPOKY 'T'opauo’ K 3HAYE€HMIO IIEpEMEHHOM clues.

B nporuBHOM cy4ae KOf B CTPOKe 24 IIPOBEPAET, CONEP>KUTCA U B secretNum
nudpa ¢ i-it mosuuu B guess. Ec comepyxntcs, 3TO 3HAYMT, 4TO IMdpa ecTb
B CEKPETHOM 4YICJIe, HO He B TOI )Ke II03MULUN. B JaHHOM c/lydae Kof B CTpOKe 25
mobasrisiet 'Temno' K 3HAYEHUIO TIEPEMEHHOI clues.

Ecnmu cnmcok clues mycT mocie BBIIOTHEHUA LUK/IA, TOTA ICHO, 9TO B guess
BOOOIIIe HeT MPaBWIbHBIX IIUPD.

26. if len(clues) ==

27. return 'XonomHo'

B maHHOM cirydae Kof B CTpOKe 27 BO3BpalljaeT CTPOKY 'XonofHo' KaK efyH-
CTBEHHYIO ITOJICKa3KYy.

MeTtopa cnucka sort ()

J1 CIMCKOB JOCTYIIEH MeTO, Sort (), KOTOPBIil pasMelljaeT 3/IeMEeHThI CIIUCKA
B a/1paBUTHOM WM HyMepOBaHHOM nopsjke. Korja BoIspiBaeTcss MeTOf, Sort (), OH
He BO3BpalllaeT OTCOPTUPOBAHHBII CIIMCOK, @ COPTUPYET CHMCOK Ha MecTe. ITO
HIOXO>Ke Ha paboTy MeTopa shuffle ().

Henb3s ucnonb3oBarp return spaim.sort (), IOTOMY YTO 9TO BEPHY/IO ObI 3Hade-
Hue None. BMecTo aToro BaM Hy>KHa OT/J€/bHasA CTPOKA, spam.sort (), ¥ Torjga CTpo-
Ka BEpHeT span.

B nHTepakTUBHOII 060/104YKe BBEMUTE CIEYIOLIMIT KOJ:

>>> spam = ['kor', 'mec', 'mmmb', 'aproasT']
>>> spam.sort ()

>>> spam
['aproxasr', '
>>> spam = [9, 8, 3, 5.5, 5,7, 1, 2.1, 0, 6]

>>> spam.sort()

xor', 'mems', 'mec'

>>> spam
[0, 1, 2.1, 3, 5, 5.5, 6, 7, 8, 9]

Korpa Mbl copTupyeM CIMCOK CTPOK, CTPOKYM BO3BPALIAIOTCA B aiaBUTHOM
HopsfiKe, HO IIPY COPTUPOBKE CIIMCKA YMCeT YMCTIa BO3BPALIAIOTCA B IOPsIIKe BO3-
pacTaHmA.
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B cTpoke 29 mbl ucnonbsyem (byHKuMIo sort () B crmmcke clues.

29. clues.sort (

Croycok clue HY>KHO COPTUPOBATh B andaBUTHOM IOpsfKe, YTOObI n3ba-
BUTHCS OT JONONHUTENbHON MHPOpPMALMU, KOTOpasi IIOMOI/Ia OB UTPOKY OT-
rafiaThb CeKpeTHOE 4MC/IO ¢ MeHbIIuMy yeunusamu. Ecnm 6s1 cofepsxnmoe clues
BBITIAMENO Tak: ['Tenno', 'Topauo', 'Temsno'], 9TO yKas3pIBalIo 651 UTPOKY, 4TO
cpenHAs nudpa B ero NpeAlloNoKeHNM HaX0AUTCA Ha paBuiIbHOM MecTe. I1o-
CKOJIBKY [iB€ JPYIMX MOACKa3Ky — 'Temno', UTPOK MOVIMET, YTO /sl OTTafibIBa-
HUS CEKPETHOTO YNC/Ia eMY HY)KHO BCETro JIMIIb IIepecTaBUTh MeCTaMi [epBYI0
U TPeThIo UpBL.

Ecnu e IOACKasKy COPTUPYIOTCS B a/IpaBUTHOM IOPSIZIKE, UTPOK He MOXKET
ObITb yBepeH, K KaKOMY YMCIy OTHOCUTCA IOJCKasKa I'opauo. ITO felaeT Urpy
CTIOKHee 1 Beceriee.

CrpokoBbiin MeTop join()

CTpOKOBBIIT MeTOJ join () BO3BpallaeT CIMCOK CTPOK B BUJIe €IMHOI CTPOKH,
COETIMIHEHHOI BMeCTe.

30. return ' '.join(clues

CTpoKa, B KOTOPOJI BBI3BIBAETCS 9TOT MeTOf (B cTpoke 30 9TO OfMHAPHBII
npobert, ' '), HOSABILAETC MEX/Y Ka>KIOI CTPOKOIL B cIMcKe. YTOOBI yBUIETD IIPU-
Mep, BBeIMTe B MHTEPAKTUBHOII 000/I0UKe CIefyIomiee:

>>> ' ' join(['Mens', 'soByr', 'Baca', 'lymkuu'])
'MeHs 30ByT Bacsa Iymkus'
>>> ', '.join(['¥usEe', 'Bcemennas', 'BeCkoHeuwHOCTs'])

'"Km3Hb, BceseHHasd, BeckoHeuHOCTh'

Taxkum o06pasoM, CTpoKa, Bo3BpaljaemMas B CTpoke Kofa 30, IpeficTaBisieT co-
6011 KaX/IyI0 CTPOKY B clue IJIIOC OfMHAPHbIE IPOOEIBl MEXAY STUMIU CTPOKAMIAL.
CTpoKoBbIIT MeTOJ, join() — 3TO CBOEro pofia MPOTUBOINOIOXKHOCTb CTPOKOBOMY
Mertony split(). Ecmm split() BOsBpallaeT CIMCOK M3 pasfeNeHHON CTPOKU, TO
join() BO3BpallaeT CTPOKY U3 00 bEIMHEHHOTO CIINCKA.
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MpoBepkKa Ha cogepKaHne B CTPOKe TOJNIbKO uuncen

@Oynxuusa isOnlyDigits () momoraeT onpenenuTb, BBEI 1M UTPOK IIPEMIIOIOXKe-
HJIe B IOITyCTUMOM (popmare.

32. def isOnlyDigits (num):

33. # BosBpamaer 3HaueHme True, ecau num - CTPOKa, CO-
crodmas TOJIBKO n3 uudp. B NNPOTVBHOM ciydae BO3BpalaeT False.
34, if num == "":

35. return False

CHauasa Kofi B CTpOKe 34 IpoBepsieT, IBIATCS M1 um IyCTO CTPOKOIL, U eCn
3TO TaK, TO BO3BpalllaeT 3HaUeHue False. 3aTeM UMK/ for BBINOHAET UTEPALNIO
0 KX/JOMY CUMBOJTY B CTPOKE num.

37. for i in num:

38. if inotin'0 12345678 9".split():
39. return False

40.

41. return True

3HaueHMe IlepeMeHHOI 1 OyzieT coflep>kaThb OfMH CUMBOJI IIPY KaXKHO0i1 nTepa-
nyn. BuyTpu 611oka for Koy mpoBepsieT, eCTb /I 1 B CIIMCKe, BO3BpaljeHHOM '0 1 2
3456789 .split(). (BosBpaigaemoe 3HaueHme u3 split () skBuBamentHo ['0',
"LY,r2, '3, 4, st e, 17, '8Y, '9'])) Ecn 1 OTCYTCTBYeT B 9TOM CIIMCKE,
HOHATHO, YTO B 3HAYEHUM TIEPEMEHHOIN num eCTh CMBOJI, OT/IMYHBIA OT HUPBL
B TakoM ciryyae Kofj B cTpoke 39 Bo3BpalljaeT 3HadeHue False.

Ho ecnu BeIIoHEHME TPOJO/DKAETCS MTOC/IE VKA for, TOrga KasK bl CUMBOJT
B num — 370 Iudpa. B aToM cnydae xop B cTpoke 41 Bo3BpaiaeT 3HaueHue True.

Hauano urpbi

ITocre Toro Kak Obnyu OnpeneneHsl Bce GPyHKINMM, KOF B CTpoKe 44 daxTuye-
CKU 3aITyCKaeT MIPOrpaMMy.

o

44, print('f 3arafgan %s-x 3HaYHOE UMCNO, KOTOPOe BH MONKHE OTramarTe.' % (NUM DIGITS))
45, print('d maMm HecKonsKO MOLCKA30K...')

46. print('Korma £ roeopm: 370 03HayaeT:')
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47, print (' XomomHo Hu onna umppa He oTranaHa.')
48. print (' Tenmo OnHa umgpa oTrajaka, HO He OTTafaHa ee nosuuys.')

49. print (' Topsuo Onra uudpa ¥ ee mo3uuys OTTalaHH. ')

Boi3oBel ¢yHKIUM print() cOOOIAIOT UIPOKY MpaBMIa UTPHI, a TaKKe 3Ha-
YeHMS MOJCKAa30K «XOTIOHO», «TEIIO» U «Tops4o». B cTpoke 44 B Ko pyHKIMU
print () mobaBneHbI mepeMeHHbIe 5 (NUM DIGITS) B KOHIje CTPOKM U S BHYTpPU Hee.
ITOT IpMeM U3BECTeH KaK UHMePNnonAauus Cmpox.

UHTepnonaunsa cTpok

VHTepHOALNA CTPOK, TAK)Ke U3BECTHAsA KaK hopmamuposarie cnmpok, — 3To
CIIoco6 3KOHOMUM BpeMeHM Ipy Habope Kofia. OOBIYHO, eC/u BbI XOTUTE UCIIO/Ib-
30BaTh 3HAYEHNSA OJHONM CTPOKM BHYTPMU IIEPEMEHHBIX B IPYTON CTPOKE, BaM HYX-
HO JICITOJIb30BATh OIlepaTop KOHKAaTeHalM, +.

>>> name = 'Amuca'

>>> event = 'HOuHOM Kuy6'

>>> location = 'uenTpe ropoma'

>>> day = 'cy66ory'

>>> time = '23:00'

>>>print('lpuser, ' +name+'. Thnoigemss '+event+'s' +1location+'Bary ' +day+'B'+time+'uwaca'+'?")

MpyeeT, Amica. Tel MOJAEWb B HOYHOM KiIyD B LieHTpe ropoja B 3Ty cyBbory B 23:00 uaca?

Kak Bupyte, MOXeT HOTpeOOBATLCSI MHOTO BPEMEHM, YTOOBI HAOPaTh CTPOKY,
KOTOpast 00beAMHAT HECKOTIbKO CTPOK. BMeCTO 3TOro BbI MOXKeTe JMCIIO/Nb30BaTh
VHTEPIIOJISALMIO CTPOK, KOTOpasi IO3BOMAET IIOMELIAaTh B CTPOKY 3aIlOJTHUTENN,
Bpofie %s. DTV 3aIlOJIHUTENV HA3bIBAIOTCA CHeUUPUKAMOPAMU NPeobpasosanus.
Kak TonbKO BbI BBE/N CreluduKaTopsl Mpeo6pasoBaHs, MOXKHO IOMECTUTD BCe
MMeHa IIepeMEeHHbIX B KOHell CTpoKu. Kaxxplit crierjudukarop $s saMeHsAeTCsI Iie-
PEMEHHOJI B KOHIIe CTPOKM B TOM IIOPSIfIKe, B KOTOPOM BbI BBEJI STV IIepEeMeHHBbIe.
Hanpumep, crenyiommmii Kof iefiaeT To e caMoe, YTO M IIPebIAyIuii:

>>> name = 'Ammca'

>>> event = 'HouHoM Kny6'

>>> location = 'uenTpe ropoma'
>>> day = 'cy66ory'

>>> time = '23:00'
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>>> print('lMpuser, %s. Tw noitmems B %s B %s B 3Ty %s B %s waca?' % (name, event, location, day, time))

Npreer, Amuca. Tel MOMIelWb B HOYHOV KIYO B LEHTpe ropoma B Ty cyBbory B 23:00 uaca?

O6paruTte BHUMaHUe, YTO MM IEPBOIL IIePEeMEHHOI MCIIOIb3YeTCs A7t IEPBOTO
crieridukaropa s, UMsA BTOPOJ — JIA BTOPOTO ¥ TaK fiajiee. Y Bac JO/DKHO OBITH
OZ{THAKOBOE KO/MNYECTBO CIely(UKATOPOB IIPe0OPasoBaHys s 1 IepeMeHHBbIX.

Eme opHO mpeuMylecTBO MCHONb30BAHMsA MHTEPHONALMM CTPOK BMECTO
KOHKaTeHaLMV 3aK/II09AeTCA B TOM, YTO MHTEPIIOJLALNA paboTaeT C II0OBIM TUIIOM
IaHHBIX, @ He TOIbKO CO CTPOKaMM. Bce 3HayeHNA aBTOMaTIYeCKY IIpeobpasyloTcsa
B CTPOYHBIN TUI JAHHBIX. ECIM BBl COEAMHUTE Iie7I0€ YMCIIO CO CTPOKOIL, TO MO-
JIy4uUTe CIIEAYIOLYIO OMIMOKY.

>>> spam = 42
>>> print('Cnam == ' + spam)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: Can't convert 'int' object to str implicitly

KonxkareHars cTpok IpefHasHaueHa TOJIBKO /I 0O'beIHEHN JBYX CTPOK,
HO 3Ha4yeHNe MePeMEeHHO spam — [jeloe IICI0. BaM mpupeTcss HOMHUTD O HEOO-
XOIMMOCTHU UCIIO/Ib30BATh Str (spam) BMECTO spanm.

Teneps BBepyITE C/IEAYIONIVIT KO B MHTEPAKTUBHOI 000/I0UKe:

>>> spam = 42
>>> print('CnaM — 3ro %s' % (spam))

Cnam — or0 42

[Tpu mcnonbpb3oBaHUM MHTEPIONALUM CTPOK IIpeoOpa3oBaHue B CTPOKU BbI-
IIOTHAETCSA aBTOMATUYECKI.

Urposon uukn

Kop B cTpoxe 51 mpepcTapiseT co60il 6eCKOHEUHBI LUK while ¢ ycoBueM
True, KOTOPBIII OYHeT MOBTOPATHCA O TeX IO, MOKa He OyfeT BBIIOMHEHA VH-
CTpyKuus break.

51. while True:
52. secretNum = getSecretNum()

)

53. print('Urax, A 3arajan uucno. ¥ BaC €CTh %S HONHTOK, uTOOH OTrajaTs ero.' % (MAX GUESS))
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54.
55. quessesTaken = 1

56. while guessesTaken <= MAX GUESS:

BHyTpu 6eCKOHEYHOro LMK/Ia HAaXOJUTCS CEKpeTHOe 4MUCI0 U3 (YHKLUM
getSecretNum(). 9TO ceKpeTHOe 4YMC/IO IIPUCBAaMBaeTCsA IepPeMEeHHOI secretNum.
ITomHMTE, 4TO 3HAUEHME SecretNum ABIAETCA CTPOKOIA, a He I€IbIM YMCIIOM.

Vlcnionb3ys MHTEPIONIALNIO CTPOK BMECTO KOHKaTeHAIUN, KOl B CTpOKe 53 co-
o0IjaeT UIPOKY, CKOMBbKO B ceKpeTHOM uucre 1udp. Kop B cTpoke 55 npucsan-
BaeT IepeMeHHOM guessesTaken 3HayeHue 1, OTMeYasa 9TO KaK IIE€PBYIO IIONBITKY.
Kop B cTpoke 56 cofep>XUT HOBBIJ LMK while, BHITOTHAIOIINIICA, IIOKA UTPOKY
mocTynHbl HonbITKY. Ha sA3bIKe Kofa 3TO 3HAYUT, YTO guessesTaken MeHbIIe MK
paBHO 3HaueHnto MAX GUESS.

O6parute BHUMaHNe, YTO LUK While B CTPOKe 56 HAXOZMUTCS BHYTPM IPYTOrO
I[MK/Ia while, KOTOPBIT ObIT 3amylieH B cTpoke 51. Takue IMK/IbI BHYTPU LIMKIIOB
Ha3bIBAIOTCA 6/710eHHbiMU. VIHCTpYKIvM break wam continue (xak break B cTpoke
66) 6ynyT mpepbIBaTh MIN MPOFOJDKATD TOIBKO BIOKEHHBII IIMKII, HO HYU OJVH U3
BHEIIHUX LIMKIIOB.

nonyqel-me npeanosioXeHnAa Nrpoka

ITepemeHHas quess COBEPKUT IPENIONIOKEHNE UTPOKA, BO3BPalleHHOe QYHK-
nueit input (). Kop mpomomkaeT UK, COpalinBas UTPOKa, IIOKa TOT He BBeTeT
TOMIYCTUMOE 3HaYEHHeE.

57. guess = "'

58. while len(guess) != NUM DIGITS or not isOnlyDigits(quess):
59. print ('Tomurka Ms: ' & (quessesTaken))
60. quess = input()

JonycTumoe IpeaIonoxeHne COREepXXUT TOIbKO IMPHI, IIPUYeM CTONBKO XKe
udp, CKOIBKO U ceKpeTHoe uucio. IIuki while, KOTOPBII HAYMHAETCS B CTPOKE
58, mpoBepsAET JONYCTUMOCTb BBEIEHHOTO 3HAYEHN .

ITepemeHHOII guess IPUCBOEHA IIYCTasi CTPOKA B CTPOKE 57, MOITOMY, YTOObI
ybemuTcs, 4TO MHTEpIpeTaTop IepeiiieT BHYTPb LMKIa K CTPOKe 59, yclIoBue
LMK/a while B CTpoKe 58 mpu 1epBoOi IPOBEPKE TTOXKHO.

Honytlel-me NnoACKAa3O0K B 3aBNCMMOCTU OT NpeanooXeHNA Nrpoka

ITocne TOro Kak MHTEPIPETATOP IPOJiAeT LUK while, KOTOPBII ObIT 3aIyLIeH
B CTpOKe 58, B IIepeMEHHYIO guess ITOMelaeTcA OMyCTUMasd Ipefinonoxenne. Te-
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Hepb IporpaMma IiepefiaeT 3HayeHNUA MepeMeHHBIX guess M secretNum pyHKIuM

getClues().
02. print (getClues(quess, secretNum))
63. guessesTaken += 1

B cTpoke 62 mporpaMMa BO3BpalljaeT CTPOKY IOJICKa30K, KOTOpbIe cOo0Ia-
10TCcA UrpokKy. Kozl B cTpoke 63 yBenn4muBaeT 3HaueHMe epeMEHHOI guessesTaken
C IIOMOLIbI0 PACHIMPEHHOTO ONl€PAaTOpa NMPUCBANBAHNA, MICIIONb3YEMOTO I [O-
OaBieHNs.

MpoBepka no6eabl UV NOpaXKeHUs Nrpoka

Temnepb BbIACHUM, HOOEMI UTPOK MU IIPOUTPAL.

65. if guess == secretNum:

06. break

607. if guessesTaken > MAX GUESS:

68. print ('TonuTox Oosblle He OCTaNOCh. f 3araman umcio %s.' % (secretNum))

Ecnn nepemenHnas guess MMeeT TO XK€ 3Ha4eHMe, YTO M secretNum, TO UIPOK
IIPaBU/IBHO yTaflajl CEKPETHOE YNUCTIO, U KOJ, B CTPOKE 66 IpepbiBaeT UMK while,
KOTOPBII OB 3aIyILeH B CTpoKe 56. Ec/ii 3Ha4eHMs OT/IMYAIOTCS, TO BBIOTTHEHE
IIPOJO/KAETCA 0 CTPOKY 67, I7ie IpOorpaMMa IpOBePAET, 3aKOHYM/INUCH JIN Y UTPO-
Ka IIOTIBITKIL.

Ecnmu y urpoka ocranmch MONBITKY, MHTEPHPETATOP ME€PEMEINAETCA K LUKy
while B CTpOKe 56, IMO3BOMIAA UTPOKY OCYLIECTBUTH [JOIOMTHUTENbHYIO MOMBITKY.
Ecnu y urpoka 3akaHYMBaIOTCA HOIBITKY (MM IIpOrpaMMa IpephIBaeT IMKII € HO-
MOILBI0 MHCTPYKLMY break B CTPOKe 66), UHTEPIIPETATOP MPOIYCKAeT LUK U T1e-
pexogurt k ctpoke 70.

MpepnoxeHue cbirpaTb CHOBA

Kop B cTpoke 70 cpammBaeT UTPOKA, XO4YeT JIM OH ChIIPAaTh CHOBA.

70. print ('Xorure cHrpath eme pa3? (ma wim Het)')
71. if not input().lower().startswith('z'):
12. break
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OTBeT Urpokxa, BO3BpalljaeMblil C HIOMOIbIO PYHKIUY 1nput (), COREPXKUT Me-
Top lower (), BHI3SBAaHHBIII B HEM, a 3aTeM BbI3bIBAE€TCS MeTOJ startswith (), 4TOOBI
[IPOBEPUTD, HAYMHAETCS JIM OTBET UTPoKa ¢ OYKBBI 1. Eciu oH He HaunHaeTcs ¢ 1,
IporpaMma IpepbIBaeT LUK while, KOTOPBIit 6511 3amyLieH B cTpoke 51. TTockomb-
Ky IIOCJIe 9TOTO IMK/Ia 6O0JIblle HEeT KOfa, IporpaMMa 3aBepiraeT paboTy.

Ecnu ke oTBeT HaYMHaeTcA ¢ I, IpOrpaMMa He 3allycKaeT MHCTPYKLMIO break,
U VIHTepIpeTaTop MepeXofuT K CTpoke 51. 3aTeM ImporpaMma reHepupyeT HOBOe
CEeKpEeTHOE YICITO0, YTOOBI UTPOK MOT Ha4aTh HOBYIO UTDY.

3akKnoyeHumne

Hrpy «XonogHOo-rops4o» IpOCTO HAINCATh, HO B Hell ObIBAaeT CJIOKHO Hobe-
AnTh. Bipoyem, eciu BBI IIPOJO/DKNTE UTPATh, TO, B KOHIIE KOHIIOB, OOHAPY>XN-
Te JIy4lllMe CIOCOObI yrafblBaTh, MCIONb3Ys MOMCKA3KM, KOTOPbIE aeT BaM UIpa.
OueHb HalmOMMHAET TO, KAK BbI JIy4Yllle OBJIafieBaeTe INPOrpaMMMPOBAHKEM, YeM
60s1blile 3aHMMAETECh M.

B aroit r1aBe 6bUIN IIpefCcTaBIeHbI HECKOIBKO HOBBIX (DYHKIUIT I METOROB —
shuffle(), sort() u join() — BMecTe ¢ HECKONBKMMU YOOHBIMM COKPAILEHUAMU
Kopa. PacmmpeHHble ollepaTopbl IpUCBaNBaHNUA TPeOYIOT MeHblIle YCUINIT 10 Ha-
60py Kofa [/Is1 M3MEHEHNUsI OTHOCUTENBHOTO 3HAUYeHNUs IIepeMeHHOIT; HalpuMep,
BBIpa)KEHNe spam = spam + 1 MOXXHO COKPaTUTb 1o spam += 1. C IIOMOLIbIO MHTEP-
HOJIALIAY CTPOK BBI MOXKeTe CHie/IaTh KOfi 60siee yI0OHbBIM /IS YTEHN s, IIOMECTUB %5
(cneyugpurxamop npeo6pazoéanuss) BHYTPb CTPOKU BMECTO MCIOIb30BAHMS MACChI
omnepanui 10 KOHKaTeHAlMy CTPOK.

B rmaBe 12 MblI He OyfieM 3aHMMATbCS IIPOrPAMMUPOBAHMEM, & U3YYUM CTIe-
AyIoLye MOHATUA — JeKapToBa CUCTeMa KOOPAMHAT M OTPUIIATe/IbHbIE YMCIIa.
Onn oHago65TCsI HaM Ipy pa3paboTKe UTP B MOC/IEAYIOMMX [TIaBaX ITON KHNUIH.
ITU MaTeMaTU4YeCcKle KOHILIENLINN UCIIONb3YIOTCA He TOJIbKO B CO3JJlaBaeéMbIX HAMMU
urpax «OXOTHUK 3a COKpOBUIIIaMI», «PeBepcu» n «JIoBKad», HO ¥ BO MHOTUX Jipy-
rux. Jlaxke ecyu BBI y)Ke 3HAKOMBI C STUMMY IOHATHUSAMHI, O€I/I0 IPOCMOTPUTE ITIaBy
12, 4TO6BI HEMHOTO OCBEXUTH MHPOPMALHIO.



AEKAPTOBA CUCTEMA KOOPAUHAT

p ) B 310l rmaBe MBI paccCMOTPUM IIPOCTHIE
MaTeMaTu4ecKue IOHATHUA, KOTOpble Oy-

= JieM UICII0NIb30BaTh. B iBymMepHbIX (1mm 2D,
a oT aHImiickoro 2-dimensional) urpax rpa-

dbuyeckme a7IeMeHTHI Ha 9KpaHe MOTYT Iepe-

MeUlaTbCs BJIEBO, BIIPpAaBO, BBEPX WMJIM BHUS.

HHH TaKNX UT'Pp HY>KEH CIIoco6 HPCO6PaSOBaHI/IH 103N Ha

9KpaHe B lie/Ible YNC/IA, KOTOPBIMY IIPOrPaMMa MOXKET OIepH-

pOBaTh.

Bor rpe npuroantcs dexapmosa cucmema koopouram. Koopouramv — 310

4IIC/Ia, KOTOPBIe MPEeACTABIIAIT Co00IT ONpeeleHHYI0 TTO3MINI0 Ha dKpaHe. MbI
MO>KEM XPaHUTD MX KaK LieJIble YMC/Ia B IIePEeMEeHHbIX Hallleil IPOTrPaMMBl.

B 3TOW NMABE PACCMATPUBAIOTCA CJIEAYIOLMUE TEMbI:

» [lekapToBa cMcTeMa KOOpauHaT

« Oanmxny

»  OTpuuaTtenbHble yncna

« [ukcenn

+  KommyTaTuBHOE CBOWMCTBO C/IOXKEHNA

« AGCONOTHbIE 3HaUYEHUA U GYHKLMS abs ()

CeTKn n AeKapToBbl KOOpANHATDI

Ecmu Mpl rOBOpMM O IIIaXMaTaX, paclpOCTpaHEHHBI CIocob obpaiieHns
K KOHKPeTHBIM HO3MIMSM Ha MIaXMaTHOJ HOCKe — 00603HauYeHMe KaXKOil CTPOKM
u cronbua 6yksamu u mydpamu. Ha puc. 12.1 nokasaHa IraxMaTHasi JOCKa € Map-
KMPOBaHHBIMYU CTPOKAMM U CTONOIIAMM.
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Ocby
— N W A 0 Ox N ®©
— N WAk 0O N ®

Puc. 12.1. Npumep WwaxmaTHON AOCKN C YEPHbIM KOHEM Ha a4 1 6enblM KoHeM Ha e6

Kooppuuara jyisi KJIeTKM Ha MIAXMaTHOI JOCKe MpefCTaB/IsieT co60i KomoOu-
HAIMIO CTPOKM U CTONOIA. benblit KoHb Ha puc. 12.1 pacronoxeH B MO3ULMY €6,
TaK KaK OH HaXO[UTCS B CTOJOIIE € ¥ CTPOKe 6, @ YepHbIl KOHb — B IO3ULIMY a4,
IIOCKO/IBKY 3TO CTOTIOEL @ ¥ CTPOKa 4.

[TaxMaTHYIO JOCKYy MOYKHO IIPENCTaBUTh KaK IEKAPTOBY CUCTEMY KOOPAUHAT.
Vicrionpsyst METKM CTPOKY ¥ CTONMONA, BB IIOTYYUTe KOOPAMUHATY, KOTOpas Ipex-
Ha3HavyeHa JiIs1 OfHON M TOJIbKO OHOIN K/IeTKM Ha fiockKe. Eciu Bbl 3HaeTe o [ie-
KapTOBOIJI CCTeMe KOOPAIMHAT 13 HIKOJIbHBIX YPOKOB MaTeMaTUKH, TO BaM, HaBep-
HO€, U3BECTHO, YTO /ISl OTCYeTa KaK CTPOK, TaK U CTONOLIOB MCIIONb3YIOTCS YUCTA.
[MTaxmaTHas KOCKa C MCIO/Nb30BAHMEM YMC/IOBBIX KOOPAVMHAT OY/eT BBIITIS/ETD,
KakK II0Ka3aHo Ha puc. 12.2.

Ocby
— N W A O 6 N 0
— N WA OO N @

Puc. 12.2. Ta e WwaxmaTHasA AOCKA, HO C YNCSTOBbIMY KOOPANHATaMM CTPOK 1 CTONOLOB

Yrcra cmeBa Hampaso (110 CTONOLAM) MpUHALIEXaAT ocu X. Yncma cHu3y BBEpX
(mo psiam) — ocu y. KoopiuHaThI Beernia 3aIal0TCs KOOP/IVHATOI X Ha IIEPBOM MecTe,

210 rnasa12



3a KOTOpOJt crienyeT koopauHara y. Ha puc. 12.2 xoopauHara x 6e/10ro KoHs paBHa 5,
a KOOpAIMHATA y — 6, I03TOMY IO3UILVS O€/I0r0 KOHS 0003HaYaeTCst KOOpAMHATaMH (5,
6), a He (6, 5). AHA/IOTMYHO YePHBIIl KOHb PACIIOJIOXKEH B IO3ULINN C KoopauHaTamu (1,
4), a He (4, 1), Tak KaK KOOp/IMHATa X YePHOTO KOHA paBHa 1, a koopanHata y — 4.

O6patuTe BHUMaHKe: YTOOBI 3aHATDH MO3UIVIO OE/IOT0 KOHS, YePHOMY KOHIO
HY)XHO IIepeMeCTUTbCs Ha JBe KJIeTK) BBEpX 1 Ha deThIpe BIpaBo. Ho Heobs3a-
TE/IbHO CMOTPETb Ha JOCKY, YTOOBI MMOHATH 9T0. EC/ii BaM 1M3BeCTHO, YTO Geblil
KOHb HaXO[UTCS B MO3ULMM C KoopanHaramu (5, 6), a yepHblit — B mosuiun (1, 4),
IJ1A 3TOTO JOCTATOYHO UCIIO/Nb30BaTh BIYMTAHME.

BeruTyiTe KOOPAMHATY X YePHOTO KOHS 13 KOOPAMHATBI X 0€7I0r0o KOHs: 5 — 1 =4,
YepHblil KOHD JO/KEH IIepeMeCTUTbCA B/IO/Ib OCY X Ha YeTbIpe K/IeTKM. Telepb Bbl-
YTUTE KOOPJVHATY ¥ YePHOTO KOH:A 13 KOOPAMHATEL y 6e1oro KoHs: 6 — 4 = 2. Uep-
HBIJI KOHb JOJ/DKEH IIepeMeCcTUTDhCS BIOJIb OCH Y Ha IBe K/IeTKH.

BeimonHsist Hec/moXHbIe apydMeTndecKiie MOACYeThl C KOOPANHATAMM, MOXXHO
BBIAACHUTD PACCTOSHMUA MEX/1y HUMIL.

OTpuuartenbHble Yncna

B nmexapTOBbIX KOOPAMHATAX TaK)Ke UCIONb3YIOTCA OMPUyamesivHvle Yucud,
TO €CTb YMC/Ia MeHbIlle Hy/A. 3HaK «MUHYC» IMepef YMC/IOM MTOKa3bIBAEeT, YTO OHO
oTpunarenpHoe: —1 Menbie 0, a —2 MeHpme —1. Ho cam 0 He ABnsAeTcsa HM 1O-
JIOKUTEIbHBIM, HI OTpuijaTesibHbIM. Ha puc. 12.3 nsobpakeHa 4mcioBast och, Ha
KOTOPOI1 ITOJIOKUTEIbHBIE YMC/Ia BO3PACTAIOT 110 HAIIPABJIEHNUIO BIIPABO, a OTPH-
LIaTe/IbHbBIE YMC/IA YMEHDIIAKOTCS BIEBO.

-9 -8-7-6-5-4-3-2-101 2 3 45 6 7 89
(oTpuuaTenbHble) (nonoxutenbHble)

Puc. 12.3. Yucnosas oCb C NONOKUTENBHBIMI 1 OTPULATENIbHBIMU YMCIaMU

YucnoBas och yfobHa I IOHMMAHVA NPUHLUIIA BEIYMTAHNUA M CIOXKEHMA.
BmecTo BbIpaXkeHMs 5 + 3 BB MOXKeTe IPE/ICTAB/IATh 0€l0ro KOHs, MepeMeliao-
I[erocs ¢ MO3MIMM 5 Ha 3 3HayeHus BIIpaBo. Kak BumHO Ha puc. 12.4, 6enblit KOHb
3aiiMeT nosuuuio 8. VI sTo mpaBunabHO, Beb 5 + 3 paBHO 8.

5+3=8

-9 -8-7-6-5-4-3-2-101 2 3 45 6 7 8 9
(oTpuuaTenbHble) (nonoXxutenbHbie)

Puc. 12.4. MNepemelueHmne 6e10ro KOHA BNPaBo yBeNMYMBAET 3HaUeHNe KOOPAUHATbI
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Berumranue IpoMUCXONT MyTeM IlepeMeleHs 6emoro Kous BieBo. Iloaromy
[IpY BBIPOKEHUU 5 — 6 GeTblil KOHb 13 MO3UINMM 5 mepeMeliaeTcsi Ha 6 3HaYeHM I
BJIEBO, KaK ITOKa3aHO Ha puc. 12.5.

! } } } } | | | | 1 ] ] ] 1 1 1 1 ! 1
1 1 1 T T T T T T 1 T T T T 1 1 1 1 1

9 8-7-6-5-4-3-2-101 2 3 45 6 7 8 9

(oTpuuaTenbHble) (nonoXxuntenbHbie)

Puc. 12.5. I'IepememeHme 6€e10ro KoHs BJIeBO YMeHbLUaeT 3HaveHne KoopanHatbl

besnblit KOHb 3aHMMAaeT MO3ULNIO —1. DTO 3HAUUT, YTO 5 — 6 paBHO —1.

Ecnu BBl mpubaBuTe MM BbIYTETE OTPULIATE/IBHOE YICIO, Oe/Iblil KOHb IIepe-
MECTUTCS B HAIIPABJICHWUM, NPOMUE0NOTIONHOM TOMY, B KOTOPOM OH IIepeMellancs
B CJIydae ¢ HOJIOKUTENbHbIMY Yucinamu. Korga Bel pubaBiseTe OTpUIaTeIbHOE
YIIC/I0, KOHDb IIepeMelaeTcs 67e60. Korja Bl BblunTaeTe OTpULATe/IbHOE YUCTIO,
KOHb IIepeMellaeTcsi 81paso. Berpaxkenne —1 — (—4) Oyzer paBHO 3, KaK IOKa3aHO
Ha puc. 12.6. O6parure BHuMaHue, 410 Boipakerns —1 — (—4) u —1 + 4 npuBogsar

K OJJHOMY U TOMY K€ Pe3y/IbTaTy.

-1-(-4)=3
DAV
L L L L L L L L L 1 | | | 1 | | | l 1
1 1 1 T T T T T T 1 T T T T 1 1 1 1 1
9 8-7-6-5-4-3-2-101 2 3 4 5 6 7 8 9
(oTpuuaTenbHble) (nonoxutenbHble)

Puc. 12.6. benbii KOHb NepemellaeTca C NO3nUMK —6 Ha 4 3HaYeHNA BNPaBo

y

(2,3)

(-1.5,-2.5) 43

Puc. 12.7. O6beanHeHvie ABYX UMCIOBbIX OCEN CO3AAET AEKAPTOBY CUCTEMY KOOPAMHAT

Ber MOXKeTe paccMaTpyBaTh OCh X KaK 4MCIOBYIO. JJo6aBbTe ellje OfHY YMCTIO-
BYIO OCb, IIPOXOAALIYIO IO BepTUKan, u 0603HaubTe OykBOil ¥. O6beUHNB 3TN
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IBe YMCIIOBBIE OCH, BBI IIONTYYNTe JeKapTOBY CUCTeMY KOOPAMHAT, BPOJe TOM, YTO
nsobpaxxeHa Ha puc. 12.7. IIpubasieHue MOMOXXUTETBHOTO YMC/Ia (MM BBIYMTAHIE
OTPULIATE/IbHOTO) IPUBEJET K IIepeMeleHNI0 KOH: BBEPX 110 OCY Y VIV BIIPABO 110
OCH X, @ BBIYMTAHNUE [IOIOXKNUTENIbHOTO Yncia (v npubasieHe OTPULATEIBHOTO)
HepeMeCTUT KOHS BHU3 TI0 OCH Y VUM BJIEBO 110 OCH X.

[Tosurus (0, 0) 10 LeHTPY Ha3bIBACTCA HAYANIOM KOOPOUHam. BO3MOXKHO, BbI
II0Tb30BA/INCh MOZJ0OHOI CUCTEMOIT KOOPAMHAT Ha ypOKax MaTeMaTuku. JlaBaiite
PaccMOTPUM HECKOJIBKO IIPUEMOB, KOTOPbIE IIPUTOASTCS /s yCBOEH NS IIPUHINIIA
KOOpPJMHAT.

Cuctema KOOpANHAT KOMMbIOTEPHOrO 3KpaHa

OKpaH Balllero KOMIBIOTEPA COCTOUT U3 NUKCeslell, HaMEHDIINX I[BETOBBIX
TOYeK, KOTOpble OH MOXKeT 0TOOPasuTh. [[/isi 9KpaHOB KOMIIBIOTEPOB OOBIYHO UC-
HOJIb3yeTcs cucTeMa KoopzinHar ¢ HadanoM (0, 0) B BepxHeM JIeBOM YITIy M BO3pac-
Talollas IO HAIPaBIEHMIO BHU3 M BIPAaBO. ITO BUIHO Ha puc. 12.8, rae noxkasax
HOYTOYK ¢ pa3peleHueM skpana 1920 nukcerneii B mpuny u 1080 nukcerneit B BbI-
CoTy.

X BO3pacTaeTt

(0, 0) (1919, 0)
/

i

3

G

3

3

o

>

(0, 1079) (1919, 1079)

Puc. 12.8. [lekapToBa cucTemMa KOOPAMHAT Ha SKpaHe KoMMbioTepa

37ech HeT OTpULIATeNIbHBIX KoopayuHaT. OObIYHO KOMIIbIoTepHas rpaduka mc-
II07Ib3YeT TAKYIO CHCTEeMY KOOPAVHAT /151 OTOOpakeH sl MUKCeIell Ha 9KpaHe, U BB
IIPUMEHNTE €€ B UTPaX M3 3TONM KHUTU. B KOHTEKCTe IpOrpaMMUPOBAHNSA BaXKHO
HOHMMAaTb, KaK paboTal0T CHCTeMbl KOOPAMHAT — U T€, KOTOPble MCIOIb3YIOTC
B MaTeMaTHKe, i T€, KOTOPblE OTHOCATCA K 9KpaHaM KOMIIbIOTEPOB.

MaTtemaTnyecKkne XmTpocTin

Brrunranme u cinoxkeHue OTpULIATEIbHBIX YMCEJI IIPOU3BOANTDH JIETKO, KOrga
Y Bac 11iepen rma3aMm €CTb 4YnCioBasd OChb. ITO TaKKe MOXKET ObITh JIETKO U Ipn ee
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OTCYTCTBUN. I[anee IIpencTaBI€Hbl TPU XUTPOCTH, KOTOPbI€ IIOMOT'YT BaM CIIOKIUTb
" BBIYECTDb OTpULATE/IbHbIE YJIC/Ia CAMOCTOATENDHO.

XuTpocTb 1: MMHYC «CbefaeT» MIIOC CieBa OT cebn

Korpa Bpl BUuTE 3HAK MUHYCA CO 3HAKOM «IIIIOC» C/IeBa OT HETO, Bbl MOXKETE
3aMEHMUTD 3HAK «IUTI0C» 3HAKOM «MMHYC». IIpeficTaBbTe, 4TO 3SHAK MUHYC «CheJacT»
3HaK IoC ciea. OTBET Bce TOT e, IIOTOMY 4TO IIpuOaBIeHNe OTPUIIATeTbHOTO
3Ha4YeHM)A 9KBUBAJIEHTHO BBIYMTAHMIO IIOJIOKUTENBbHOTO. VITak, 06a BbIpaskeHus,
4+ -2u4 -2, paBHbI 2, KaK BUJHO U3 IIpUMeEPaA HIDKe:

4+ -2

o~

4-2

=

2

XutpocTb 2: ABa MMHYCa B CcyMmmMme faloT niioc
Korpga BBl BUMTE ABa MMHYCOBBIX 3HaKa APYT 3a APYroM 0e3 4ycia MeXny
HVUMMU, MX MOYKHO ITPEBPATUTD B 3HAK ITIOC. OTBET TOT K€, IOTOMY YTO BBIYMTAHME
OTPMIIATENbHOTO 3HAYEHM PABHO3HAYHO NIPMOABICHNIO TOTOKUTETLHOTO.
4--2

i~

4+2

P

6

XI/ITPOCTb 3: ABa cnaraembiX YMCsla MOXXHO nepecTtaBJIATb MecTamMn

CKTafpIBast 9MCIa, X BCeraa MOXKHO IIOMEHATh MeCTaMU. DTO Ha3bIBAIOT KOM-
MymamuseHvim (nepemecmumenvHvim) c60Tcteom croiceHus. ViMeeTcst B BULLY, YTO
IepecTaHOBKa, BpOJie 3aMeHbI 6 + 4 Ha 4 + 6, He IOB/INSIET Ha OTBET, B YeM BBl MO-
KeTe YOeUThCs, OCYNTAB KIeTKI Ha puc. 12.9.

6+4=10

4+6=10
LI+ =TI rrrrad

Puc. 12.9. KOMMyTaTVIBHOG CBOWCTBO C/IOXKEHWUA MNOo3BoNAeT nepectasnATb YnCia MeCtamm

CKa)I(eM, BbI CK/IaIbIBA€TE OTPULATEIBHOE M IIOJIOXKUTENIDbHOE YVIC/I0, HAIIPpU-

Mep —6 + 8.
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ITockonmpKy Bbl BBIIIONTHAETE OIEPALNIO CIOXKEHN, TO MOYKeTe U3MEHMUTD II0-
PAOK 4ucen 63 M3MeHeHUs 0TBeTa. To ecTb —6 + 8 9T0 TO >ke caMoe, 4To U 8 + —6.
3arem, B3IJIAHYB Ha 8 + —6, JIETKO IIOHATD, YTO 3HAK MUHYC MOXET «CheCTb» 3HaK
ITIOC C/IeBa OT ce6s, ¥ 3a/jaua CBOAUTCA K 8 — 6 = 2, KaK BUJIHO HIDKe:

-6+8

# VI3MeHnTe TOPSIOK CIIOKEHUS.

8 +-6

I # BHak muHyca "cwemaer" mmoc creBa or cebs.

8-6

=

2

ST mepecTpon 3afauy TaK, YTOOBI ee ObLIO IPOLLie PeLIUTb 6€3 UCII0NTb30BaAHMS
KaJIbKY/IATOPA VN KOMIIBIOTEPA.

A6contoTHbIE BeNNUYMHDbI N GYHKLMA abs ()

Abconomuoim 3nadenuem (Unu mMooynem) IUCTIa SBIACTCS YUCIO O6e3 OTpulia-
TEeTbHOTO 3HAKa.

CrnenmoBarenbHO, IPY BBIYMCIEHNY MOJYIIA MTOJIOKUTE/IbHbIE YMC/Ia HE ISMEHSA-
I0TCsI, @ OTPUIIATe/IbHbIE YMCIa CTAHOBSTCS MONoXuTtenbHbiMu. Hanpumep, abco-
JIIOTHOeE 3HaYeH1e —4 paBHO 4. AGCOMI0THOE 3HaYeHMe —7 PaBHO 7. AGCOMIOTHOE 3Ha-
YeHye 4ucia 5 (KOTopoe yxe HOJIOKNTEIBHO CaMo II0 cebe) cOCTaB/IAeT IIPOCTO 5.

BbI MOXKeTe ONpefeNIUTh pacCTOSHUE MEXAY ABYMsA O0OBEKTaMU, BEIYUTAST UX
KOOPJMHATHI 1 IPe0Opa3oBbIBasi Pa3HOCTb B aOCOMIOTHOE 3HaueHue. [IpencTaBpre
cebe, 4TO Oenblii KOHb HAXONUTCS B IIO3ULMN 4, @ YepHBIiT — B mo3unuu —2. Pac-
CTOsIHUE MEX/y HUMU OyieT COCTaBIIATb 6, TaK KaK 4 — —2 paBHO 6, a a0COMIOTHOE
3Ha4yeHue 6 paBHO 6.

310 paboTaer He3aBUCUMO OT TopsaaKa dncen. Hanpumep, —2 — 4 (T0 ecTh 0T-
pULIaTe/IbHOE YICIO Ba MUHYC YeThIpe) COCTABIsIET —6, a aOCOMIOTHOE 3HaYEHNe
—6 TaK>XKe paBHO 6.

®ynkiua abs () B Python BosBpamaer abcomoTHOe 3HaUeHNe 1Ie/IOTO YKCTIA.
B MHTepakTUBHOI 000/104Ke BBEANUTE CICAYIOLIVe KOMAH/IbL:

>>> abs(-5)

5

>>> abs (42)

42

>>> abs(-10.5)
10.5
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Ab6comoTHOE 3HAaYeHNMe -5 pPaBHO 5. AOGCOMIOTHOE 3HadYeHNe IIO/IOXKNUTENb-
HOTO YMC/Ia — IMPOCTO 3TO YIC/IO, TOITOMY abCOMOTHOE 3HaUYeHme 42 paBHO 42.
Jaxke y 4mcern ¢ 3anATO eCTh aOCOMIOTHOE 3HAYEHME, TAK YTO aOCOI0THOE 3HaYe-
Hue -10.5 coctapmseT 10.5.

3aKknwyeHune

Yairie Bcero nporpaMMupoBaHie He TpeOyeT [IyOOKOro IOHVMaHMs IPUHIIN-
0B MaTeMaTuku. [0 3TOit I1aBbl MBI 0OXO[V/INCD IIPOCTBIM CIIOXKEHUEM VI YMHO-
JKEeHMEM.

JlekapToBa cuctemMa KOOPAMHAT HEOOXOMMMA ISl OMMCAHUS OIpee/IeHHOM
[O3MLIMU B IByMepHOIt 06macTu. KoopamHaTsl copepyxar iBa 4ncia: KOOpAMHATY X
” KOOpAMHATY y. OChb X PaCIONIOKeHa TOPU3OHTAIbHO, BIEBO U BIIPABO, 4 OCb ¥ —
BePTMKAJIbHO, BBepX U BHU3. Ha akpaHe KOMIIbIOTepa HaYa10 KOOPAMHAT HaXONT-
Cs1 B BEPXHEM JIEBOM VIITy, 2 KOOPAMHATHI BO3PACTAIOT IO HAIIPAB/ICHNUIO BIIPABO
¥ BHU3.

Tpu MaTemaTnueckue XUTPOCTHU, O KOTOPBIX BbI Y3HAIM B 3TOI ITIaBe, IO3BO-
JISIIOT JIETKO COYETaTh MOJIOKUTE/IbHBIE U OTPUIATe/IbHBIE Ieble umcia. Ilepsast:
3HaK MUHYC «CbeflaeT» 3HaK IUTIOC C/ieBa. BTopas: IBa MuHyca psoM APYT € Apy-
roM OOBeIVMHSIOTCS B 3HAK IUTIOC. TPeThsi: MOXKHO MEHSTH IOPSIOK 4MCeN, KOTO-
pble BBI COUeTaeTe.

OcTanbHble UTPBI B 3TO KHNUTE UCTIONb3YIOT 3T NPUHIINIIBI, TOTOMY ITO CO-
Iiep>Kat B cebe AByMepHBIe 06macTi. Bee Urpsl, MCIOIb3yIOLIMe IpaduKy, TpeOyoT
[IOHVMaHI TOTO, KaK paboTaeT feKapToBa CICTeMa KOOPAMHAT.



UIrPA «OXOTHUK 3A COKPOBULLAMW»

’ \ B urpe «OXOTHUK 32 COKpOBMILAMI» MBI
BIIEpBbI€ IPMMEHIM JJEKaPTOBYIO CUCTEMY

o KOOpAMHAT, WM3y4YeHHyIl0 B TInaBe 12.
& B sT0I1 Mrpe Tak>Xe UCIONb3YIOTCA CTPYK-

Typbl DaHHBIX (Ha CaMOM [ejie, 3TO IIPOCTO
CIIoco6 KpaCcMBO BBIPA3UTHCA O HAINYUM CIIMCKOB, COLEP-
JKalux Apyrme CIMCKM M aHa/JIOTMYHbIE COCTABHbIE IIE€EpE-
MeHHBIe). [[0CKO/IbKY Balllil UTPHI CTAHOBATCA OOJIee CII0XK-
HbIMI, BaM l'IOHaJIO6I/ITCH OpraHn30BbIBATb CBOM [OaHHDbIE
B CTPYKTYPBHI.

HelicTBue UIpbl IPOUCXONUT B OKeaHe, UTPOK IIOTpy>KaeT TUIPOIOKATOPHL,
4TOOBI HAMTM Ha 3aTOHYBLIMX CYAAaX CYHAYKM C COKpoBUIIammu. [udponoxkamop
(coHap) — 9TO TEXHOJOTNS, KOTOPYIO UCHIONB3YIOT KOPAO/IN [i/1s1 TOUCKA 00 BEKTOB
107} BOZOIt. [M/IpO/IOKATOPEI B 3TOIT UTPe COOOILIAIOT UTPOKY, KaK [a/leKO HaXOMNUT-
cs1 O/DKaIIMil CYHAYK ¢ COKpOBMIAMI, He coobimas Hanpasnenue. Ho, ucrons-
3ys HECKOJIbKO TUIPOTIOKATOPOB, UTPOK MOXKET ONPeNeIUTb MEeCTOIONOXKEeHIe
CYHZYKa.

B 3TOW NMABE PACCMATPUBAIOTCA CNIEAYIOLUE TEMbI:

o CTpyKTypbl JaHHBIX

o Teopema IIudaropa

e Mertop crimcka remove ()

o Crpokosblit MeTop, 1sdigit ()
o OyHKIMA sys.exit()
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Hy>kHo HaiiTu ¥ IOFHATD Ha HaAy0y 3 CYHAYKA, UTPOK MOXKET MCIIONb30BATh
TONMBKO 20 IMAPONIOKATOPOB Ajsl MX 0OHapy)xeHus. [IpencTaBbTe, YTO HE BUUTE
CYHJIYK ¢ coKpoBuamu Ha puc. 13.1. IIockonbKy ruiponoKaTopbl MOTYT OIIpefie-
JIATD TOJIBKO PACCTOAHME JIO CYHIYKQ, HO HE €r0 HallpaBJIeHe, COKPOBMUIIE MOXKET
ObITh B /F000IT ITO3UINM Ha KOJIbIle BOKPYT TMAPOIOKATOPA.

Puc. 13.1. KonbLo rupponokatopa kacaeTca (CNpATaHHOTO) CyHAyKa
C COKpoOBMLLAMU

Ho HecKonpKO Takmx yCTPOVICTB, paboTamiux coobia, MOIyT Cy3UTb 00-
JIaCTh IIOVMCKA CYHAYKa GO TOYHBIX KOOPAMHAT TaM, Ifje KOJIbIia IepeceKarTcst
(puc. 13.2).

Puc. 13.2. CoueTaHune HeCKOMbKIX KOreL, NO3BONAET yBUAETb,
rae MoXeT ObITb CMPATAH CYyHAYK

Mpumep 3anycKa urpbl
«OXOTHMK 3a COKpoBULaMN»

Hwxe IIOKa3aHO, YTO BUAUT IIO/Ib30BATE/Ib, KOI'ZIa 3aIIyCKAe€TCA IIporpaMma
«OXOTHUK 3a COKpOBUIITAMI».
TCKCT, KOTOprf;[ BBOJUT UTPOK, BbIE/IEH ITOTY>XVPHbIM H_[pI/I(l)TOM.
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OXOTHMK 3a COKpOBMmaMy!

NlokasaTh MHCTPYKTax? (ma/Her)

HeT

1 2 3 4 5
012345678901234567890123456789012345678901234567890123456789

0~ e ettt N

1 mmnn NI T T T S USSR,
VL LTINS T VNN s
3 IR i S S R
B e e e S S S S e S S
5o U NN RN R "
B a e aa et N T R
T i N S e NSNS s
8 ntantatmn e e e AR o Vs
9 ~tnt an o e e e e s S e
10 e T T T T T I S TSN R
R I L TRV " v
12 mmnnn T U T T S oSS
13 et N e NS N
RTINS UNUINNNN N

012345678901234567890123456789012345678901234567890123456789
1 2 3 4 5

OcTanoch TMAPOJIOKATOPOB: 20. Ocranock CYHIOYKOB C COKPOBMIAMN: 3.

Tme cremyeT OMyCTMUTh TUIOPOJIOKATOP? (koopauHate: 0-59 0-14) (wm
255
1 2 3 4 5
012345678901234567890123456789012345678901234567890123456789

0~ n et et M e s e e
1 mnn NI T T S U SRR,
) . U VU T VNN o
3 s S N N S S S Aa s NSNS
B e e e S S S S e S S
5 e 50t e R "

6 i ettt I T T I SR
T e A S i e S T RN
8 Sa v n T an  aa a ~ ~ ~ ~ ~ ~an ~ ~n ~n
9 ~tnttan o e e e S e

10 Semmnnn ISR N T NI e

R T LTINS " s

12 mmmnn N U R T S oS

13 et N i R s

14 T T U N S SN R VNN N

Mrpa «OXOTHUK 3a COKPOBULL@MU»

© o -1 oy U1 W N

© o -1 oy U1 W N

= e s e
=W N O

BRemuTe "BEXOO")

o

— e e
w N e o
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012345678901234567890123456789012345678901234567890123456789
1 2 3 4 5

CyHIYK C COKpOBMmAaMY OBHApyXeH Ha pacCTosHmM 9 OT IMEPOJIOKATOPaA.
OcTanoch I'MAposiokaTopos: 19. OcTajoch CYHIyKOB C COKPOBMmWAMM: 3.

Tme crlemyeT OMyCTUTb TUIPOJOKaTop? (koopmmHare: 0-59 0-14) (mm
305
1 2 3 4 5

012345678901234567890123456789012345678901234567890123456789

0~ n a e et M e
1 om0 T T T T S U
9 N U U NN s
3 ssaaes R N o S oS S A IR
U s e S S S S S S S St St
5. RS SO SRR SR »

B M et At T S T R
T e N e e T N
8 Cntantatantan et ta e T o o
9 ~tn o e e e e e e e e e

10 ~mmmnn N N N S S N S N S S s i

11~ emn e R s -

12 . NN N e N IR

13 e e R S

L S S S e S tta .

012345678901234567890123456789012345678901234567890123456789
1 2 3 4 5
TYIPOJIOKATOP HUUETO He OOHAPYXMi. BCe CYHIYKM C COKPOBMIAMM BHE

OcTanoch TUIPONOKATOPOB: 18. OCTanoch CyHIYKOB C COKPOBMmAaMu: 3.

Tme crnemyeT OMyCTUTb TIMOposiokaTop? (xoopmuHare:: 0-59 0-14) (yum
25 10
1 2 3 4 5

012345678901234567890123456789012345678901234567890123456789

0~ n At et N e e e Y s S
L e U e o
B RO T .
3 s e e R U
B e e s et S St S S St
B St At e Yt UBY A et AN L »

6 it ettt e
T TR SRR e
B Tt ot e e SN NS LS SRS S e
9 ntn Ve e e e e e e e e e e e

10 Semmnm e St S g VS S e St SRS .

11 = et St St SR - e

12 wmenn e o

13 St et e R

T4 e et A e e e e e A et .
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012345678901234567890123456789012345678901234567890123456789
1 2 3 4 5
CyHIyX C COKpOBMIaMy OOHapyxeH Ha PacCTOsHMM 8 OT TMAPOJIOKATOPA.
OcTanocsk TUAPOIOKaTOPoB: 17. OCTanoCh CYHIOYKOB C COKPOBMmAMM: 3.
T'me crenyeT OmyCTUTb I'MAposiokaTop? (koopauHare: 0-59 0-14) (mym BBemure "BEIXOD")
29 8
1 2 3 4 5

012345678901234567890123456789012345678901234567890123456789

0~ et e et W e 0
TR USRS
SRR ey
N e . e RSSO
b e e e e e ey
§ g e e s
b e e
RV TR U
B g g
9~ et e e g

10 e R e 1

1L SRS SR

P e e

13 S e 1a

R USSR L

012345678901234567890123456789012345678901234567890123456789
1 2 3 4 5
BH HalM CYHOYK C COKPOBMIAMY Ha 3aTOHYBIIEM CynHe!
Ocrajyoch TMOPOJNIOKATOPOB: 16. OCTanoCh CYHOYKOB C COKPOBMAMM: 2.
Tme cremyeT ONyCTUTb IMIposiokaTop? (koopauHare: 0-59 0-14) (mm BRemure "BXOL")

~~I[POIyCK-—
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UcxopHbin Koa nrpbl «OXOTHUK 3a COKPOBULLLAMUNY»

B pemaxTope daiioB cospaiite HOBBII daill, BbI-
6pas xomanny MmeHio File = New File (®aitn = Ho-
Bolil (air). B OTKpbIBIIEMCS OKHe BBENNUTE HpUBe-

YBEJUTECSH,
YTO UCINOJIb3YETE
PYTHON 3,

J[IEHHBIIT HUYKe UCXOHBII KO U coxpaHuTte hain moy, A HE PYTHON 2!

MMeHeM sonar.py. 3aTeM Hakxmute Knasuiny F5 u samy-
cTuTe nporpamMmy. Eciv npy BbINOTHEHNY TPOTPaMMbL
BO3HUKAIOT OLIMOKM, CPaBHUTE KOJ, KOTOPbIiT BBl Ha-
Opanu, C OpUTMHATBHBIM KOJIOM C MIOMOIIBIO OHJTAlH-
MHCTpyMeHTa Ha caiite inventwithpython.com/diff/.

sonar.py

. # OxorHuk 3a COKpOBMILaMM

. import random
. import sys

. import math

. def getNewBoard():

. # Co3mars CTPYKTYpy IAHHHX HOBOTO MI'DOBOTO mojid pasmepoM 60x15.
. board = []

10. for x in range(60): # T'naBHsW: cnycox u3 60 CIUCKOB.

11. board.append([])

12. for y in range(15): # Kaxmeit CIMCOK B IVIABHOM CIJCKE CONEPXAT 15 ODHOCMMBONBHHKX CTPOK.

R e & Y e O R O O

13. # [lna co3maHMa OKeaHa MCHOJNb3YeM Pas3HEE CUMBOJE, 4TOOH CHEJaTh e€r0 PeajMCTUUHEE.

14. if random.randint (0, 1) == 0:

15. board[x].append('~'

16. else:

17. board[x].append("'"")

18. return board

19.

20. def drawBoard (board):

21. # /1300pasuTh CTPYKTYpy HAaHHHX UTPOBOTO MHOJA.
22. tensDigitsLine = ' ' # CospmaTh MecTO [OJF YMCeJ BHM3 IO JIEBOJ CTOPOHE MOJIA.
23. for i in range(l, 6):

24, tensDigitsLine += (' ' * 9) + str(i

25.

26. # BolBeCTM uMCIa B BEpXHE) YaCTy TOJNA.

27. print (tensDigitsLine)

28. print (' ' + ('0123456789"' * 6))
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29. print()

30.
31. # BeiBecTy xaxmni u3 15 psnos.
32. for row in range(15):

33. # K OmHO3H&UHHM UMCNaM HyXHO NOGABUTH IOMONHUTENBHEN MPOOET.

34. if row < 10:

35. extraSpace = ' '

36. else:

37. extraSpace = "'

38.

39. # Co3maTb CTPOXY IJIA STOTO psja Ha UIPOBOM INOJIE.
40. boardRow = "'

41, for column in range(60):

42, boardRow += board[column] [row]

43.

44, print('%s%s %s %s' % (extraSpace, row, boardRow, row))
45.

46. # BHIBECTNM UMCTla B HUKHEN YacCTy MOJId.

47, print()

48. print (" ' + ('0123456789" * 6)

49. print (tensDigitsLine)

50.

51. def getRandomChests (numChests):

52. # Co3maTh CMMCOK CTPYKTYD IAHHHX CYHIYKAa (IBYXSJEMEHTHHE CIVCKM LEJOUMCIIEHHEX KOOPIMHAT X U V)) .
53. chests = []

54, while len(chests) < numChests:

55. newChest = [random.randint (0, 59), random.randint (0, 14)]

56. if newChest not in chests: # Y6emuThbcsg, uTO CyHIyKa 3IECh elle HeT.

57. chests.append (newChest)
58. return chests
59.

60. def isOnBoard(x, y):

61. # Bos3mpamars True, eciy KOOPIMHATE €CTb Ha NONE; B NPOTYBHOM CNyuae BO3Bpamarh False.
62. return x >= 0 and x <= 59 and y >= 0 and y <= 14

63.

64. def makeMove (board, chests, x, y):

65. # J3MeHMTb CTPYKTYPy HAHHHX MOJA, VUCIONb3YS CUMBOJ TVOPOJIOKATOPE. YIAMTh CYHIYKM

66. # C COXpOBMIAMY M3 CIUCK& C CYHIYKaMy, Kak TONbKO MX Halm. BepHyts False, eciy 370
67. # HEDOMyCTMMENI XOI. B NPOTMBHOM CIllyyae, BEPHYTH CTPOKY C PE3ylbTATOM 3TOTO XOZa.

68. smallestDistance = 100 # Bce cyumykm OymyT pacroyioxerel Gmmxe, ueM Ha paccrostmu B 100 emuumi.
69. for cx, cy in chests:

70. distance = math.sqrt((cx - x) * (cx - x) + (cy - y) * (cy - y)

1.
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12.
13.
4.
75.
76.
1.
8.
19.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94,
95.
96.
97.
98.
99.

100.

101

102.
103.

if distance < smallestDistance: # Haum HyxeH Ommxaiumii CyHIYK C COKPOBMIIGMHA.

smallestDistance = distance

smallestDistance = round(smallestDistance)

if smallestDistance ==
# KoOpIyHaTH Xy MOMamy MpsSMO B CYHIYK C COKDOBMIGMM!
chests.remove ([x, V]
return 'Bel Haum CYHLYK C COKPOBMULAMY Ha 3aTOHyBlUeM cymxe!'
else:
if smallestDistance < 10:
board([x][y] = str(smallestDistance)
return 'CyHmyx C COxpoBumamy OBHApyXeH Ha pacCTosHMM %S oT rumponokatopa.' % (smallestDistance)
else:
board[x][y] = 'X'

return 'TUIpONIOKATOP HMYETO He OOHApyxui. Bce CYHIYKM C COKPOBMIAMY BHE IDeINeJoB JOCATaeMOCTH.'

def enterPlayerMove (previousMoves):
# N0o3BOMMTL MIPOKY CHENaTh XOH. BepHYTb IOBYXSJEMEHTHI! CIMCOK C LEJEMA KOOPOMHATAMMA X M .
print ('Tme cnemyeT omycTuth rumponokarop? (xoopzvHaTe: 0-59 0-14) (mm BBemure "BRxonm")')
while True:
move = input()
if move.lower() == 'Bmxozm':
print('Cnacubo 3a urpy!')

sys.exit()

move = move.split()
if len(move) == 2 and move[0].isdigit() and move[1].isdigit() and isOnBoard(int (move[0]), int (move[l])):

if [int(move[0]), int(move[l])] in previousMoves:

. print('3zech BE yXe OmyCKamy TMIPOJIOKATOP.')

continue

return [int (move[0]), int(move[l])]

104.

105.

print ('Beemure umcno ot 0 mo 59, norom mpoben, a 3areM umcno or 0 mo 14.')

106.

107.
108.
109.
110.
111.
112.
113.
114.

def showInstructions():

print ("' 'MHCTpyKTaxX:
Bil - xamuTaH Kopabnd, IJEBYLETO 3a COKPOBMWAMYM. Bama 3amaua - C NOMOUBD
TUOPOJIOKATOPOB HAWTM TPV CYHIyKa C COKPOBMWAMY B 3aTOHYBUMX CyIax Ha IHE OKeaHa.
Ho TuOpOsIOKaTOPE OUeHb MPOCTH ¥ ONPENEeNIAnT TOJBKO PaCCTOAHNME, HO He HalpaBlIeHMue.
Beemure KOOPAVHATE, YTOOB ONYCTUTE IMAPOJIOKATOP B BOLY. Ha kapre OymeT MoKa3aHo
uycno, obo3Havammee, Ha KakoOM PACCTOSHMM HAaxXOOUTCH Ommxaiumit cyHmyk. Vmi Oymer

noxasasa Gyksa X, 0003Hauawias, YTO CYHIYK B 06NacTy LENCTBMA TUIPOJIOKATODA He
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115. obHapyxeH. Ha xapre Hmke MeTky C - 3TO CYHEYKH.
116. lndpa 3 oBo3Hauaer, uTO OMMXAWMA CYHIYK HAaXONATCA Ha OTHANICHWM B 3 IMHULEH.
117.

118. 1 2 3
119. 012345678901234567890123456789012
120.

121, 0 et e Y e e
122. ARV VUS|
123. D 03 e O ™ )
124, 3 v e 3
125. B~ e e e O g
126.

127. 012345678901234567890123456789012
128. 1 2 3
129. (Bo Bpems WIDH CYHIYKM Ha KapTe He oB03Hauawrcs!)
130.

131. Haxmmre xiaBuwy Enter, uToOr nmpomomxuThb...''')

132. input ()

133.

134, print ("''Ecau IuMoponoxaTop OMymWeH NPAMO Ha CYHIYK, BE CMOXeTe MOIHATH

135. cyHmyk. [pyrve TUOPOJOKATOPEH OOHOBAT IaHHHE O DPACHOJOKEHMM ONMXajwero CyHIyKa.
136. CyHIyky HMXe HAaxXOLATCA BHe IMalla30Ha JIOKATOpa, MO3TOMy oToOpaxaercs Oykea X.
137.

138. 1 2 3
139. 012345678901234567890123456789012
140.

141 0 o e e S e
142, 1 vt e e Y e ]
143, 9 T e SRR
144, 3 s R e 3
145, § o~ e e e 0 g
146.

147. 012345678901234567890123456789012
148. 1 2 3
149.

150. CyHIyky C COKPOBMIWAMY HE MepeMemanTcs. [MOpPOJOKATOPH ONPEedelNsoT CYHIYKA
151. Ha paccrosHmy 1o 9 emuunu. [onpoByiiTe NOJHATH BCE 3 CyHIyka IO TOTO, Kak BCe

152. rmppornoxaTops OyIyT ONYWEH: Ha OHO. Ynaun!

153.

154, Haxmmure knaBumy Enter, uToOH NpOIOIAUTH...''')
155. input ()

156.

157.
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158.

159. print('OxoTHyx 3a coxposumamu!')

160. print(

161. print('loxasars uecTpykTax? (ma/zer)')

162. if input().lower().startswith('m'):

163. showInstructions (

164.

165. while True:

166. # HacTpoiika MIpPE

167. sonarDevices = 20

168. theBoard = getNewBoard ()
169. theChests = getRandomChests(3)
170. drawBoard (theBoard)

171. previousMoves = []

172.

173. while sonarDevices > 0:

174. # TloxasaTb I'MIPONOKATOPHHE YCTPOMCTBA ¥ CYHOYKM C COKPOBMIAMI.

175. print ('OcTanoch rUaPONOKaTOPOB: $S. OCTANOCh CYHOYKOB C COkpoBMuaMu: $s.' % (sonarDevices, len(theChests))
176.

177. X, y = enterPlayerMove (previousMoves)

178. previousMoves.append([x, y]) # Mel HOMXHEL OTCJEXVMBATH BCE XOHE, UTOOH TMOPOJNOKATODH MOTUIM

OOHOBJIATBHCA.

179.

180. moveResult = makeMove (theBoard, theChests, x, y)

181. if moveResult == False:

182. continue

183. else:

184, if moveResult == 'Bu Hawmi CYHOYK C COKPOBMIAMY Ha 3aTOHYBWeM CymHe!':

185. # OGHOBMTb BCE T'MOPOJOKATOPHHE YCTPOMCTBA, B HACTOsNEe BDPEMS HAXOLAWMECH HA KapTe.

186. for x, y in previousMoves:

187. makeMove (theBoard, theChests, x, y)
188. drawBoard (theBoard)

189. print (moveResult

190.

191. if len(theChests) == 0:

192, print('Bel Hamwm BCe CYHIYKY C COKDOBMIAMY Ha 3aTOHYBUMX CyZax! [103IpaBigeM ¥ MPUATHON urpH! ')
193. break

194,

195. sonarDevices -= 1
196.

197. if sonarDevices ==

198. print('Bce rmmponoxaTope oOmymeHs Ha OHO! IlpumeTcs pas3BopaumBarh kopabup u')

199. print('ornpaenaTecsa momoit, B nopr! /rpa oxoxueHa.')
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200. print('Be He HaWwmM CYHIYKY B CJEeIyomyx MecTax:')

201. for x, y in theChests:

202. print (" %s, %s' % (x, V)

203.

204. print ('Xorure cHrpath eme pa3? (ma wm Het)')
205. if not input().lower().startswith('z'):

206. sys.exit()

NMpoeKkTnpoBaHMe nporpammbl

ITpexxpme 9eM MBITATbCA IOHATD MCXOLHDINA KOJI, CHITPAiTe B UTPY HECKONIBKO
pas. Vrpa «OXOTHMK 3a COKpPOBMILJAMU» MCIIONIb3YeT CIMUCKM CIVCKOB U ApPyTue
CIIOKHBIE IIepeMeHHbIe, Ha3bIBaeMble cpyKmypamu 0anHbix. CTPYKTYPBI JaHHBIX
XpaHAT 3HAYEHMUA B OIPEMNENEHHOM IOPANKE M MCIONb3YIOTCA I/IA MpefcTaBe-
Hus gero-nmubo. Hanpumep, B urpe «Kpectuku-nonukn» u3 rassl 10 CTpyKTypa
TaHHBIX MTPOBOTO IIOJIA IpefCTaBIIANa co00il cmMcoK cTpoK. CTpoKa IpencTaB-
nana coboit X, O uay mycToe 3Ha4eHNe, a MHEKC CTPOKYU B CIIMCKe — ITTO3MIINIO
Ha nosne. Kop urpst «OXOTHMK 32 COKpOBMIAMIM» OYIeT BK/IOYAaTh aHAIOTMYHbIE
CTPYKTYPBI JAHHBIX JJI MECTOIIO/IOKEHNI CYH/IYKOB C COKPOBMILAMM U TUJPO-
JIOKaTOPOB.

MmnopT moaynemn random, sys v math

B navase mporpaMMbl MMIIOPTUPYeM MOZYAN random, sys M math.

. # OXOTHVK 3a COKDPOBJUAMM

import random

import sys

[ T S O O

import math

Mogynb sys comep>XMUT GYHKIUMIO exit (), KOTOpas HeMeJIeHHO 3aBeplIaeT
paboty nporpammbl. Hu ofHa U3 cTpok Kopia He OyeT BBIIOTHATHCA MIOCTIE BBI-
30Ba QYHKIVMM Sys.exit(); mporpaMma IpocCTo IpekpaliaeT pabory, Kak 0yaTo
MHTEpPIPeTaToOp JOCTUT KOHIIA Kofa. DTa QYHKIVS UCIONb3yeTCA B IPOrpaMMe
TO3XKe.

Mopynp math comepXXUT (QYHKUMIO sqrt(), KOTOpas UCIONb3yeTcA i BbI-
YYCTIeHMsI KBaJ[PaTHOTO KOPHA 13 uncia. COOTBETCTBYIOLVIE BEIYNCTICHNS 00bsC-
HiI0TCA B pasgene «[lonck Ommkailinero CyHayka ¢ COKpOBUILAMI» Jajiee B 9TOM
I71aBe.
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Co3aaHune nona ana HOBOM Urpbl

JI7st Hayasa KaX/0il HOBOJ UIPBI TpebyeTcst HOBast CTPYKTYpa JaHHBIX board,
KoTopas cosfaeTcs (pyHKIMen getNewBoard (). Mirpooe mone mporpammbl «OxoT-
HIK 32 COKpOBUILAaMI» TeHepupyeTcs ¢ nomobio ASCII-cuMBO/IOB 1 KOOpAMHAT
X U1 Yy BOKPYT HETO.

Korza Mbl CIIONb3yeM CTPYKTYPY HAHHBIX board, TO XOTUM MOAYINUTD JOCTYII
K ee cucTeMe KOOPAMHAT TaKMM >ke 00pa3oM, Kak obOpalmaeMcsi K IeKapTOBBIM
koopayHataM. s 3Toro Mbl OyfieM MCIO/Ib30BaTh CIIMCOK CIVICKOB, BBI3BIBas
KaXKJyI0 KOOPAVHATY Ha I107Ie CIERYIOMM obpasom: board[x] [y]. Koopmunara x
YKa3bIBaeTCs Iepef, KOOPAMHATON y — IJIA NMONY4eHNA CTPOKU C KOOpAVHATaMI
(26, 12) BBI HO/DKHBI UCIIOB30BaTh KO board[26] [12], a He board[12] [26].

7. def getNewBoard():

8. # Co3maTh CTPYXTYpy HaHHHX HOBOTO MIPOBOTO MOJA pasMepoM 60x15.

9. board = []

10. for x in range(60): # TnmaBHewi cryucox u3 60 CIUCKOB.

11. board.append([])

12. for y in range(15): # Kaxmelf CIMCOK B IVIABHOM CIMCKE CONEPXMT 15 OINHOCMMBONBHEIX CTPOK.

13. # [na co3manMa OKeaHa MCHOJNb3yeM PasHEE CUMBOJE, 4TOOH CHEJaTh €0 PeajUCTUUHEE.

14, if random.randint (0, 1) ==
15. board[x].append('~")
16. else:

17. board[x].append("'"")

CrpykTypa JaHHBIX board mpefcTaBisgeT coO0il CIMCOK CIMCKOB CTPOK. [lep-
BbIJI CIIMICOK NPEJICTaBIAET KOOpANHATY X. [IoCKONbKY IMprHAa UTPOBOTO MOIA CO-
cTaBisAeT 60 CUMBOJIOB, B 9TOM IIEPBOM CIIMCKe JOJDKHO OBITD 60 crmckoB. B cTpo-
ke kofa 10 MbI co3gaeM MK for, KOTOPBIiT KO6ABUT K HeMY 60 ITyCTHIX CIIUCKOB.

Ho board — aTo He mpocTo cnmcox us 60 mMycThIX CIMCKOB. KaXkapii 13 aTux
60 CIIMCKOB MpEACTaB/sieT KOOPAMHATY X UIPOBOro moss. Y mons 15 cronbuos,
II03TOMY KaXK[blil 13 9TUX 60 CIIMCKOB JJOJDKEH comepxathb 15 crpok. Kop B cTpo-
Ke 12 — erfe ofuH UMK for, KOTOPBIT J0OaBsieT 15 CTPOK U3 CHMBOJIOB, MIPEJ-
CTaBJIAIOIMX OKEaH.

OkxkeaH OyfeT Maccoil cIy4aifHO BBIOPaHHBIX CTPOK '~' 1 ' '. CMMBOJIBI TH/Ib-
bl (~) U KaBbIYKM (), pacIoIO>KeHHbIe PALOM C KIaBuiueil 1 Ha Ki1aBuarype, 6y-
AYT UCIIO/Nb30BaTbCA IJIA CO3/IaHMs OKeAaHCKUX BOJH. [IjIA olpesie/leHus CUMBOJIA,
KOTOPBIIl He0OXOIMO UCIIO/Nb30BaTh, CTPOKM Kofia ¢ 14 110 17 IpUMEeHAIOT TaKyio
JIOTUKY: eC/ Bo3BpalaeMoe random.randint () sHaueHume paBHoO 0, mobapisieTcs
cTpoKa '~'; B IPOTUBHOM C/Ty4yae — CTpoKa ' '. DTO IpUIACT OKeaHy CIy4aiiHblii,
M3MEHYMBBIN BU,.
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B xayecTBe HEOOIBLIOTO IIpumMepa, €Cin CIIMCKYy board IIpMCBOCHO 3HAYECHNE
[[|~| [ l‘l} [['~' (V] |‘|} [[lNI (] I‘I] [|~| [ I\l} [l‘l
! ! ! ! ! ! ! ! ! ! ! ! !

~', '"'1], TOrga moje Ha dKpaHe 6yneT BBITJIAETDH TaK:

Haxonen, ¢yHKIMA BO3BpalllaeT 3HaueHUe B IIepeMeHHOIl board B CTpoke
kKoma 18.

18. return board

feHepauuna nrposoro nons

3aTeM ompepienuM MeToq drawBoard (), KOTOPBII MblI OYIeM BbI3BIBATD, YTOODI
CO3[1aTh HOBOE IIOJI€:

20. def drawBoard (board) :

[TomHOCTBIO HONE C KOoOpAMHAaTaMM 110 €ro KpasAM BbIITIAAUT BOT TaK:

1 2 3 4 5
012345678901234567890123456789012345678901234567890123456789

w
2
H
2
2
2
H
H
2
2
2
2
2
2
H
2
2
2
2
2
2
2
2
2
2
2
. 2 P
B S I U R N R Y

O o -1 o U1
H
2

. 2
2
H
2
H
2
2
H
2
2
2
2
H
2
2
2
2
2
2
2
2
H
2
2
H
H
2

10 Smmen e T Tt NS 10

11 ~n e an Tt I s e 11

e 10
et amn 13

14 omn ittt N e e e e 1

012345678901234567890123456789012345678901234567890123456789
1 2 3 4 5
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Tenepauus nosst ¢ nmoMoupio GyHKMy drawBoard() IMoApasyMeBaeT deTbIpe
JTara:

1. CosgaHue CTPOKOBOI IIepeMEHHON CTPOKY 1o/ ¢ uncnamu 1, 2, 3,4 n 5,
pasfenreHHbBIMI MMPOKUMY IPOMEXYTKaMU. DTH 4MCIa 0003HAYAIOT KO-
oppuHartsl 10, 20, 30, 40 1 50 o ocu x.

2. IlpumeHeHue 3TOV CTPOKM, YTOOBI OTOOPA3UTD KOOPHMHATHI OCY X B BEPX-
Hell YaCT! 9KpaHa.

3. BeIBOJ KaXX[01 CTPOKM OKeaHa BMeCTe C KOOPAMHATaMM OCH ¥ 110 00e CTo-
POHBI 3KpaHa.

4. IloBTOpHBIN BRIBOJ OCK X BHU3Y. Bijia KOOpAMHATEI CO BCEX CTOPOH, NPO-
11ie TIOHATD, T7ie HY>KHO OIIYCTUTD TUPOIOKATOP.

I/I306pa)|(e|-me KoopAauHaT X BAOJIb BerHEﬁ YyacTtinn nona

ITepBas yacTb PyHKUMYU drawBoard() BBIBOAUT OCh X B BEpXHENl YacTH IIOJIA.
ITockonmbKy KJIETKM IO BO/DKHBI OBITH OJHOTO pa3Mepa, KaKHas MeTKa KO-
OpZiMHAT MOXXET COOTBETCTBOBAThH JMIIL OFHOMY cuMBONy. Korga mymepauusa
KOOpAMHAT fpocturaer 10, 4mciIo cTaHeT ABY3HAYHbIM. [II1 KOPPEKTHOIO OTO-
6pakeH1sT MBI IIOMelljaeM BTOPOIT 3HAK ([IOKa3aTenb HECATKOB) Ha OTHETbHOI
CTpPOKe IOJIs B ITO3MIINMY, KaK IT0KasaHo Ha puc. 13.3. Ocb x OpraHn30BaHa TaKUM
06pa3oM, YTO IepBas CTPOKaA IIOJIS TOKa3bIBaeT paspsiibl JeCATKOB, a BTOpas —
€IV HUIIBL.

LA 2 S # Tlepeaa cTpoka
+++0123456789012345678901234567890123456789  # Bropas crpoxa

4O NSNS S At At At S st s s s s s st  # Tpemhg CTpOKa

Puc. 13.3. PacnonoxeHre CMMBOJIOB NPV BbIBOAE BEPXHEN YacTu UTPOBOro Nons

Crpoknu Kofja ¢ 22 1o 24 Co3HalT CTPOKY JJiA NMePBOI CTPOKM IO/, KOTOpas
HpeCcTaB/IsgeT COO0I YacTb OCH X C leCATKAMU.

21. # M306pasuTh CTPYKTYPY HAHHHX UIPOBOTO MOJIS.

22. tensDigitsLine = ' ' # Co3maTh MeCTO AN UMCeN BHM3 IO JIEBOM CTOPOHE MOJIA.
23. for i in range(l, 6):

24, tensDigitsLine += (' ' * 9) + str(i)

LIn¢pel, o603HavaroMIMe TO3VLINY TECATKOB B IIePBOJ CTPOKe IOJA, paszene-
HBI 9 Ipobenamy, a epef udpoit 1 cogepxxutcs 13 mpobenos.

Crpoxu xofia 22-24 CO3aI0T 3Ty CTPOKY IO/ ¥ COXPAHAIOT €€ B IIEPEMEHHOII
tensDigitsLine:
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26. # BHBECTV uMCNa B BEPXHEN YacTy MOJIA.

21. print (tensDigitsLine)
28. print(" ' + ('0123456789' * 6)
29. print()

Yro6bI BBIBECTM YMC/IA B BEpXHEN 4acTU UTPOBOTO IOJIs, CHAaYa/la BbIBEUTE
cofiep>KMMoe IlepeMeHHoN tensDigitsline.

3areM B CIefyioleil CTPOKe KOfa BbIBeguTe Tpu mpobena (Tak, YTOOBI 3TOT
P/ BBICTPOMJICS NIPaBWIbHO), & 3aTeM BbIBeiuTe CTPOKY '0123456789" miecTdb pas:
('0123456789" * 6).

PucoBaHune okeaHa

Kox B cTpokax 32-44 BIBOOUT KaXK[bIil PAJl OKEAHCKUX BOJIH, BK/II0YAs YIC/Ia
17151 0603HaYeHMsI OCH ¥, MAYIIVE CBEPXY BHU3 110 HOKaM IIOJIA.

31. # BeBecTy Xaxmni u3 15 psmos.
32. for row in range(15):

33. # K OmHO3HAUHHM UMCNaM HYXHO NOGABUTH IOMONHUTENBHEN TPOGET.

34. if row < 10:

35. extraSpace = ' '
36. else:

37. extraSpace = "'

Iuxa for BeIBORUT psifsl ¢ 0 mo 14, a TaxKe MX HOMepa IO 0Oe CTOPOHBI
OIS,

Ho y Hac Ta e mpo6ema, 4T0 1 ¢ ocblo X. Yucna ¢ ogHoit nndpoii (Hanpumep,
0,1, 2 M T. i.) IpM BBIBOJE 3aHUMAIOT TOJIbKO OJHY IIO3UIINIO, HO YMC/IA C ABYyMA
nudpamu (Harpumep, 10, 11 u 12) 3aHMMAOT ABe MO3KULMN. Ps/ibl He BBICTPOSTCS
IPaBU/IBHO, eC/IM KOOPAMHATEL OyAyT pasHoro pasmepa. Ilome Oymer BBIIIAZETH
CTIeRYIOLM 00pasoM:

e ;
G e 9

L0 e RO 10
1L o e
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Brixop mpocT: jo6aBbTe Ipo6en mepey KaXK/bIM OfHO3HAYHBIM 4ncIoM. CTpo-
K1 Kofia 34-37 3ajaloT IepeMeHHYIo extraSpace paBHON /m160 mpobery, m6o my-
croii crpoke. IlepemenHas extraSpace BBIBOJUTCA BCEIZia, HO CUMBOJI ITpo6ena oHa
COIePXKUT TOJIBKO IIPU OfHO3HAYHBIX HOMEPaX PANOB, B IPOTUBHOM CIy4ae IpH-
HMMas 3HaYeHMe IIyCTON CTPOKM. TakuM o6pasoM Mbl 06ecrednM IpaBUIbHBII
BBIBOJ], PAZIOB Ha 9KPaH.

BbiBOA pAAa B OKeaHe

ITapameTp board — 3TO CTPYKTypa [AHHbIX, OTBEYAKOIlas 3a BCE OKEaH-
ckue BonHbL. CTpoku Kopa 39-44 cUMTHIBAIOT IepeMeHHYH0 board M BBIBOJAT

OJIVIH PAL.
39. # Co3maTe CTPOKY OJIS 3TOTO PAZa Ha MIPOBOM IIOJE.
40. boardRow = "'

41. for column in range(60):

42. boardRow += board[column] [row]

43.

44, print('%s%s %s %s' % (extraSpace, row, boardRow, row))

B cTpoke xopa 40 nepemeHnHas boardRow CHayaja IPpMHMMAeT 3HaY€HMeE IIy-
cron crpoku. [Tukn for B CTpoKe Kofia 32 3aCTaB/IAET IIEPEMEHHYIO IOW BBIBO-
JUTH TEKYWIUI pAJ, OKEAaHCKMX BOJIH. BHYTpM 3TOro nukaa B CTpoke Kopja 41
ecThb ellje OFMH LMK/ for, KOTOPHIN IlepebupaeT KaXX[gblil CTOMOEL] TeKyILero
pAna. B aToM LuK/Ie MBI IpUCBaXBaeM IlepeMeHHOI boardRow pe3ynbTaT KOHKa-
TeHanuu board[column] [row], 4TO moApasymeBaer obbeguHeHne board[0] [row],
board[1] [row], board[2] [row] m Tak ganee mo board[59] [row]. DTO CBA3AHO C TEM,
4TO pAf, cofiep>XUT 60 CMMBOJIOB, HauMHaA C MHAeKca 0 M 3aKaH4YMBasA MHJEK-
coM 59.

ITuxr for B cTpoke Kofa 41 mepebupaer menpre urcina ot 0 go 59. IIpu kax/oit
TaKOJl UTepaLyn, CAESYIOUII CUMBOMI B CTPYKTYpPe JaHHBIX UTPOBOIO IOJA KO-
nmpyercs B KoHell boardRow. K MOMeHTy BbIXofa U3 LUK/IA IlepeMeHHas boardRow
COIep>XXUT IIONHOCTbIO HapucoBaHHble ¢ nomoubio ASCII BomHbI papa. 3aTeMm
B CTPOKe KOfia 44 BBIBOIUTCS CTPOKA B IIepeMEHHOI boardRow BMecTe C HOMepaMu

pAROB.

I/I306pa)Ke|-me KoopAauHaT X BAOJb HVKHeN YacTtu nrpoBoro nonA

Kog B cTpokax 46-49 aHajiornyeH cTpokaM Koga 26-29.
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46. # BuBecTy uMcla B HMXHEN 4acTy IOJA.
47, print()

48. print (' ' + ('0123456789' * 6)

49, print (tensDigitsLine)

At CTPOKM BbBIBOJAT OCh KOOPAMHAT X B HIDKHEN 9aCcTU II0JIA.

Co3paHune cnyvyamHbIX CYHAYKOB C COKpoBULLaMmun

Kop B urpe cmy4aitHpiM 06pa3oM pasMelljaeT CKpbITble CYHAYKM C COKPOBH-
maMn. CyHAYKM ¢ COKpOBUIIAMM NIpefICTaB/IeHbl B BUJIe CIMCKA CIIUCKOB 13 IBYX
Le/IbIX YyMcel. DT JBa YMC/IA MPEACTAB/IAIOT CO60I KOOPAMHATBL X U y KaXK/IOT0
cyHpyka. Hampumep, ecmu cTpyKTypa BaHHBIX CyHAyKa Obuta [[2, 2], [2, 4],
[10, 0]], To 3TO 03Ha4a/I0 ObI HaIM4ue TpeX CYHJYKOB C COKPOBMIIIAMY, OJHOTO
B HO3MIUK C KoopayHaramu (2, 2), gpyroro — B mosuiuu (2, 4) M TpeTbero —
B nmosuumu (10, 0).

Oyuxuusa getRandomChests() cospgaeT olpefe/ieHHOE KOMMYECTBO CTPYKTYP
JOAHHBIX CYHAYKA B CIy4aiiHbIX KOOPAMHATAX.

51. def getRandomChests (numChests):

52. # Co3maTh CMMCOK CTPYKTYD HAHHHX CYHIYKA (IBYXSJEMEHTHHE CIVCKY LEJIOUMCTIEHHHX KOOPIVMEAT X U V)).

53. chests = []
54, while len(chests) < numChests:
55. newChest = [random.randint (0, 59), random.randint (0, 14)]

56. if newChest not in chests: # YOemurbcs, 4UTO CyHOykKa 30€Ch €l HET.
57. chests.append (newChest)

58. return chests

[Tapamerp numChests coo6maeT GYHKIUM O TOM, CKOIBKO CYHIYKOB C CO-
KPOBHUIAMI HY)XXHO creHepupoBaTb. IIuki while B cTpoke Kopa 54 6ymeT mo-
BTOPSATBCS [I0 TeX HOp, [T0Ka BceM CYHAyKaM He OYAyT HasHaYeHbl KOOP/MHATBL.
Il KoopAuHAT B CTPOKe KOAa 55 BHIOPAHBL ABa CIy4aiiHBIX LjebIX unucna. Ko-
opAMHATA X MOXeT ObITh 1100011 B guamazoHe 3HadeHuit ot 0 go 59, a xoopau-
HaTa y — B iuanasoHe or 0 go 14. Berpaxxenue [random.randint (0, 59), random.
randint (0, 14)] craHeT cumckom Hamopmob6bue [2, 2]1,[2, 4] wan [10, 0]. Ecnu atu
KOOPJMHATHI €llle HE COJEPKATCA B CIIMCKE chests, OHM IPUCOENMHAIOTCA K HEMY
B CTpPOKe Kojia 57.
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OnpepgeneHve JONyCTUMOCTM X04a

Korga urpok BBOOUT KOOPAMHATHI X 1 y IO3ULUY, ITie OH Ke/laeT OIYCTUTb
TUPOIOKATOP B BOAY, HY)KHO YOEINTHCS, YTO BBEJleHHbIE YNCIa TOMYCTUMBL

Kak ymoMunanocs paHee, CyL1eCTBYIOT fBa YCIOBIS A/IsI TOTO, YTOOBI XOF, OBIT
TOIYCTUMBIM: 3HaueHJe KOOPAMHATLI X NO/DKHO HaXOAUTLCA B inana3oxe ot 0 o
59, a KoOpAMHATH y — B AuamasoHe ot 0 go 14.

B xopne ¢pynkiuy 1s0nBoard() MCIONB3YIOTCS OIEPATOPLI and, YT06BI 0OBERN-
HUTDH YIOMAHYTbIE YC/IOBMA B OIHO BBIpaKEHME M YINOCTOBEPUTHCH, YTO KaXK/ias
4acTb BbIPA)KeHNA UCTUHHA.

60. def isOnBoard(x, y):
61. # Bosepamare True, eCiu KOOPAMHATH €CTh Ha II0JIe; B NPOTMBHOM CIlyyae BO3BpaumarTh False.

62. return x >= 0 and x <= 59 and y >= 0 and y <= 14

ITockombKy MBI MICIIONb3YeM JIOTMYECKUII omepaTop and, Bce BBIpasKeHNe CTa-
HOBUTCSI JIOXKHBIM, €C/TM XOTsI ObI OffHa U3 KOOPAVHAT HEOMyCTNMA.

OTpaxeHue xoga Ha UrPOBOM noJe

B urpe «OXOTHMK 3a COKPOBUILIAMIU» UTPOBOE I10/I€ OOHOBIISETCSI, YTOOBI OTO-
6pasuTh YUCTIO, YKasbIBalOLlee PACCTOSIHME OT KaXKOTO TUAPONOKaTopa o O7m-
JKalIllero CyHAyKa ¢ cokposuiamu. [1osToMy, Korma UIpok HenaeT Xof, 3a/jaBas
IIporpaMMe KOOPAVHATHI X U y, II0JIe U3MEHAETCA B 3aBUCUMOCTI OT MECTOHAXO0K-
IeHNA CYHAYKOB C COKpPOBUIIAMIA.

64. def makeMove (board, chests, x, y):
65. # J3MEHUTH CTPYKTYDPY HaHHHX MOJIA, VCIONB3YS CHAMBOJ TMIDPOJOKATOPA. YIAJUTh CYELYKM
06. # C COKpOBMIAMY M3 CIACKA C CyHIyKaMmu, Kak TONbKO MX Hau. BepHyrs False, eciy 310

67. # HEIOMyCTMMEII XOI. B MPOTMBHOM CIyuae, BEPHYTb CTPOKY C PE3YNbTATOM 3TOTO XOZA.

Qynkuma makeMove () NpMHMMAET YeTbIpe HapaMeTpa: CTPYKTYPY JAaHHBIX
UTPOBOTO TOJA, CTPYKTYPY JAHHBIX CYHIYKa C COKPOBUILAMY, KOOPAUHATY X U KO-
opruHaty y. OyHKnua nakeMove () BO3BpaliaeT CTPOKOBOE 3HAY€HMeE, ONMCHIBAK0-
11ee, YTO MPOM3OIITIO B OTBET HA XO,.

o Ecmu xooppyHaThl onagaoT MpsAMO Ha CYHAYK C COKPOBMIAMM, GYHK-

1y makeMove () Bo3BpalaeT 'Bu Hawm CyHAYK C COKPOBMUIAMY HAa 3aTOHYBIEM
cymue!'.
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o Ecnm KooppMHAThl HaXO#ATCA OT CyHJyKa Ha pacCTOSAHMM 9 WIM MeHee
epmHNL, GyHKUMA nakeMove () BosBpamjaeT 'CyHIyk C COKpOBMLaMM OCHa-
DYXEH Ha pacCcToAHMM %S OT TumposiokaTopa.' (e $s 3aMeHseTcd Ha Lienoe
3HAYEHNE PACCTOSHIIA).

o B upornBHOM cryyae GyHKIMA makeMove () BepHeT 'TUIPOIOKATOP HAYETO He

oBHapyxun. Bce CyHIyKM C COKPOBMIAMY BHE MpEefeNioB AOCATaeMOCTH.'.

ViMess KoopAMHATHI MO3ULINY, B KOTOPOJ UI'POK X0YeT OIYCTUTb B BOAY I'M-
IPOTIOKATOP, ¥ CIMCOK KOOPAMHAT X U Y IJI CYHAYKOB C COKPOBUIIAMU, BaM II0-
HagoOUTCs a/ITOPUTM, YTOOBI Y3HATh, KAaKOJ CYHAYK C COKPOBMIIAMM HAXOIMUTCS
6mmxe Bcero.

Mowmck 6nuKaiilero cyHAyKa C COKpoBULLLaMU

Crpoku xofa 68-75 cofepKaT anTrOpUTM OIpefeNeHNs, KaKoil CYHAYK C co-
KPOBMIIIAMJ HAXOBUTCs O/IVDKe BCETO K TUAPONOKATOPY.

68. smallestDistance = 100 # Bce cyumykm OymyT pacroyioxerrl OGmmxe, ueM Ha paccrostmu B 100 emuumi.
69. for cx, cy in chests:

70. distance = math.sqrt((cx - x) * (cx - x) + (cy - y) * (cy - y)

1.

72. if distance < smallestDistance: # Ham HyxeH Ommxaiuwit CyHIYK C COKPOBJMIWAMI.

13. smallestDistance = distance

[TapameTpsl x U y ABIAIOTCA LeIbIMU 4ucIaMy (HapuMep, 3 U 5), 1 B mape
OHM 0003HAYAIOT IO3UIMIO HA UIPOBOM IIONIe, KOTOPYIO UTPOK yKas3al B CBOEM
npegnonoxennn. Ilepemennas chests monydmut sHavyenue tTuma [[5, 0], [0, 2],
[4, 2]], mpencTraBAoliee OO0 PacHOIOKeH)e TPeX CYHIYKOB C COKPOBMIIAMIL
Ha puc. 13.4 3T0 3HaUeHNUe IPELCTABICHO B IpaduIeckoM BUJE.

YT0oOBI OIpENEIUTh PACCTOSIHME MEXKAY TUAPOTOKATOPOM M CYHIYKOM C CO-
KPOBMUIIIAMI, HAM HYXXHO OyJieT IIPOM3BEeCTI HEKOTOPbIe apudMeTHiecKye pacde-
TBI Yl HAWTU PACCTOSAHME MEXY ABYMSA KOOpAMHAaTaMu X 1 iByMA y. [Ipenmnonoxum,
MBI IOMECTV/IM TYAPOIOKATOP B HO3UIMIO (3, 5) 1 XOTUM OIIpefieNINTb PacCTOAHNE
IO CYHZIyKa C COKPOBUIL[AMY, HAXOJALIErocs B Mo3uuui (4, 2).

YT0OBI OIIpefe/IUTD PACCTOSIHME MEX/Y ABYMs HaOOpaMu KOOPAMHAT X 1 ¥, MbI
BOCIIOTIb3yeMcsl meopemoii ITugazopa. Ita TeopeMa IPUMEHNMA K NPAMOY20TIbHbIM
mpeyzonvHUKamMm — TaKUM, Y KOTOPBIX OfMH yroy paseH 90 rpapgycaM (Takue e
YIJIBI y IPSMOYTONbHYKA). B Teopeme [Indaropa cooburaeTcs, YTO JUaroHaIbHYIO
CTOPOHY TPEYTOJbHUKA MOXXHO PAcCYMTATh MUCXOMsA U3 [IIMH TOPU3OHTAJIbHOM
U BEPTUKAIBHON CTOPOH.
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Puc. 13.4. CyHzyKm C coKpoBuLLamMu, NnpefcTaBieHHble 3HaveHrem [[5, 0], [0, 2], [4, 2]]

Ha puc. 13.5 nokasaH IpsAMOYTOJIbHBIN TPEYTONbHIUK, 00pasoBaHHbII IIyTeM
CoelVHeHMs MOo3NIuII Tuzipotokartopa (3, 5) u cyHAyKa ¢ cokpoBummamn (4, 2).
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Puc. 13.5. None ¢ npAMOYrofibHbIM TPEYroNbHMKOM, COeANHALMM MMAPOI0KaTop
N CYHAYK C COKPOBULLaMM

Teopema IIn¢aropa BBINIARUT KaK a2 + b2 = ¢2, TTie @ — J/IMHA TOPU3OHTa/IbHOI
CTOPOHBI, b — [/IHA BepTUKAIbHON CTOPOHBI, ¢ — JUIMHA AMATrOHAIbHOM CTOPOHBI
VLU 2UNOmeHy3vl. DTY AJIVHBL 60368e0eHbl 6 K6A0PAam, TO €CThb YUCIa ObUIN YMHOXe-
HBI caMu Ha ce6s1. OOpaTHas onepauus HasbIBaeTCs HAXOXK/CHIEM K8A0PAmHoz0
KOPHS 9UCTIa — 9TO TO, YTO MBI fiefIaeM, YTOOBI IIOJTY4UTb € U3 C2.

IlaBaiiTe Bocmonb3yeMcst TeopeMoit Ilndaropa, 4To6bI OIpenennTb paccTos-
HIe MeXAY TuponokaTopoM (3, 5) u cynpykom (4, 2).

1. YroObl BBIYKMCIIUTD d, BBIYTUTE BTOPYIO KOOPAMHATY X (4) 13 IIepBOit KOOP-

guHathl X (3):3 -4 =-1.

2. YtoOpI orpenenuts a?, yMHOXbTe a Ha a: —1 x —1 = 1. (OrpunarensHoe dnc-

710, YMHOXKEHHO€ Ha OTpPUIIATe/IbHOE, BCEITIA IaeT OIOKUTEIbHOE YHCTIO.)

3. UYro6bl BEIYMCINTD b, BEIYTHTE BTOPYIO KOOPAMHATY ¥ (2) 13 IIepBOIt KOOP-

myHatel y (5):5 -2 =3,
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4. Yto65I BEIYMCINTH b, yMHOXKbTe b Ha b: 3 X 3 = 9.

5. Yro6sI onpenennts ¢, cnoxkure a?u b 1+ 9 = 10.

6. YToO6bI HOMYYNTD ¢ U3 €%, BaM HY>KHO HaiiTV KBaJpaTHBII KOPEHb C2.

Mopynp math, KOTOPBIII MBI MMIIOPTMPOBAMM B CTPOKE KOZHA 5, COEPKUT
(byHKIMIO ¢ MIMeHeM sqrt (), BBIYMC/IAION[YI0 KBaJpaTHBII KOPeHb. B MHTepakTuB-
HOI1 000/104Ke BBEAITE CIeAYIOLIVie KOMaH/IbI:

>>> import math

>>> math.sqrt(10)

3.1622776601683795

>>> 3.1622776601683795 * 3.1622776601683795
10.000000000000002

O6patuTe BHIMaHNE, YTO PE3yNIbTATOM YMHOXKEHIS KBa[PaTHOIO KOPHS 4IC-
JIa Ha caMoro cebs Oyger 910 uncio. ([lononHuTenbHas 2 B KOHLe 10 — pe3yibprar
HOTPEIIHOCTY HaXOXK/IeHNs1 KopHs 4ncra 10.)

[Tepenas 3HaueHne c> yHKIMM Sqrt (), MOXKHO YTBEPXKAATb, YTO CYH/YK C CO-
KPOBMIIAMM HaXOJAUTCA Ha PACCTOAHMM 3,16 eIMHMLBI OT IMpOonoKaropa. Vrpa
OKPYIJIAT STO 3HaYEHME [0 3.

JlaBajiTe CHOBa B3I/IsIHEM Ha CTPOKM Kofia ¢ 68 1o 70.

68. smallestDistance = 100 # Bce cyunykm OymyT pacroyioxerrl OGmmke, ueM Ha paccrost B 100 emummmi.
69. for cx, cy in chests:

70. distance = math.sqrt((cx - x) * (cx - x) + (cy - y) * (cy - y)

Kop BHYTpM 1MKi1a for B CTpOKe Kofia 69 BBIYMCIAET PACCTOAHME JJO KaXK/IOTO
CYHAyKa.

B Havane umxmIa Kop B CTpOKe 68 MpucBanMBaeT epeMeHHoI smallestDistance
HeBepOATHO O0JIblIIoe paccTosiHMe B 100 eAMHNL, TaK YTO [0 KpaliHell Mepe OfH
3 CYHIYKOB C COKPOBUIIIAMI, YTO BbI HaiifieTe, OyfieT IIoMelleH B snallestDistance
B CTPOKe Kofia 73.

Tak Kak cx - x IpefcTaBysgeT cOO0I TOPU3OHTATIBHOE PACCTOSHUE d MEXIY
CYHJYKOM U TUAPOTIOKATOPOM, TO (cX - X) * (cx - X) — 3TO, COITIACHO HallIeN
teopeme [Tudaropa, a.

3HaueHne a2 f06aBIsAeTCA K (cy - y) * (cy - y), To ecTb Kk b2 ITa cymMa paBHa
2 u nepepnaercs GYHKIMNU sqrt (), YTOOBI ONPENeUTb PACCTOAHME MEXY CYHALY-
KOM Vi TUZPOJIOKaTOPOM.

Ham Hy>kHO oIlpefie/InTh paccTOsIHIE MEXIY I'MAPOIOKATOPOM M O/IVDKAIIIIM
CYHIYKOM, TIO3TOMY, €C/IM 3TO PACCTOSIHME MEHbIIE, YeM MUHUMA/IbHOE, OHO CO-
XpaHAETCA KaK HOBO€ MUHMMAaJIbHOE PACCTOAHME B CTPOKE Kozia 73.
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72. if distance < smallestDistance: # Ham HyxeH Omxajumyl CYHIYK C COKPOBJLAMN.

13. smallestDistance = distance

K MoMmeHTy 3aBepiieHusa IuKaa for BaM M3BECTHO, UTO IIepeMeHHasd
smallestDistance comep>KuT Hambomee KOPOTKOE PACCTOSIHIE MEX[Y THAPOTIOKa-
TOPOM ¥ BCEMM CYI[ECTBYIOIUMU B UTPe CYHAYKAMU C COKPOBUIAMIL.

YpaneHue 3Ha4eHUN € NOMOLLbIO METOAa CNMCKa remove ()

Merop crimcka remove () yoasieT mepBoe BXOXK/eHNe 3HaUYeHNs, COOTBETCTBY-
Iolljee TIepelaHHOMY apryMeHTy. Hanpumep, BBeyTe CIefyIOLuil KO B MHTEPAK-
TUBHOI 000JI0YKeE:

>>> x = [42, 5, 10, 42, 15, 42]
>>> x.remove (10)
>>> %

[42, 5, 42, 15, 42]

3navyeHne 10 ObIIO yIaTeHO U3 CIIUCKA X.
Tenepb BBEJUITE B MUHTEPAKTUBHONI o6onouke cnepyloniee:

>>> x = [42, 5, 10, 42, 15, 42]
>>> x.remove (42)
>>> %

[5, 10, 42, 15, 42]

O6parute BHUMaHMe, 4TO OBIIO Y[aleHO TONBKO [IEpPBOe 3HaYeHue 42, a BTO-
poe U TpeTbe OCTAMNMCh Ha MecTe. MeTop remove () yaaaseT TOMBKO MEPBOE BXOXK-
JieHVie 3HaYeHsI, KOTOPOE BbI MY IIepefiaeTe.

Ecu BbI ombITaeTECh YAAMUTD 3HAYEHIe, KOTOPOTO HET B CIVCKE, TO IOy -
Te coobieHne 06 ommoxKe.

>>> x =[5, 42]
>>> x.remove (10)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: list.remove(x): x not in list
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Kaxk n append (), MeTOp remove () BBI3BIBA@TCA B CIMCKE M He BO3BpalljaeT CIMCOK.
Bam He06X0[MMO MCIIO/Ib30BATh KOJ, TUIIA X. remove (42), a He x = x.remove (42).

JlaBajiTe BepHeMcA K OIpPeIeleHMI0 PAcCTOSHMIT MeXAY IUIpOTIoKaTopa-
MM ¥ CyHJyKaMM C COKpoBMIaMu. ENMHCTBEHHBI C/lydail, KOIfla IepeMeHHasd
smallestDistance mpuHMMaeT sHadeHMe 0, — KOTha KOOPAVHATHIL X U Y TUAPOTIOKa-
TOPa COBIAJAIOT C COOTBETCTBYIOIMMI KOOPAAMHATAMY CYHyKa. DTO 3HAYUT, YTO
UTPOK yrajaja MeCTOHaXOXK/IeHNe CYHYKa C COKpOBUIIAMIA.

1. if smallestDistance ==
78. # KoopamHaTe Xy TNOMajy NPAMO B CYHIYK C COKpOBuMuaM!
79. chests.remove ([x, V]

80. return 'Be Hamwmt CYHIYK C COKPOBMUIAMY Ha 3aTOHyBWEM cymHe!'

B aToMm ciyyae mporpamMma ¢ MOMOIbIO METOJA CIMCKA remove () ypandeT us
CTPYKTYPBI JAHHBIX chests CIMCOK M3 [JBYX YMCENI, OTHOCAIMUIICSA K 3TOMY CYH/y-
Ky. 3aTeM QYHKLMA BO3BpAlllaeT CTPOKY 'B HAlIM CYHOYK C COKPOBMIAMY Ha 3a-
TOHYBIIEM CcymHe!'.

Ho ecnm nmepemennas smallestDistance He paBHa 0, 3TO 3HAYMUT, YTO UTPOK HE
yrajiajl TOYHOE MECTOIOJIOKeHNEe CYHAYKa C COKPOBMIIAMM, Y 3aITycKaeTcs O/10K
else co ctpokn 81.

81. else:

82. if smallestDistance < 10:

83. board[x] [y] = str(smallestDistance)

84. return 'CyHIyx C COKpOBMuaMy OOHapyXeH Ha PacCTOAHMM %S OT ImuposiokaTopa.' % (smallestDistance)
85. else:

86. board[x] [y] = 'X'

87. return 'TMOPONOKATOP HAYETO He OGHAPYXMI. BCe CYHIYKM C COKPOBMUAMY BHE NPENENioB LOCATAEMOCTH.'

Ecnn paccrosgnme oT rupponokaTopa 1o CyHiyKa ¢ COKpoBuiiaMy Menbiue 10,
KOJI B CTPOKe 83 OTMeYaeT 11071e CTPOKOBOII BEpCuell epeMeHHoM smallestDistance.
B nmpoTuBHOM ciy4ae Ha 10/Ie BBIBOAUTCA CUMBOT 'X'.

Takum 06pa3oM, UTPOK 3HAET, HACKONIBKO OM3KO KaXK/IbIV TMIPOTIOKATOP pac-
IIOJIOXKEH K CYHAYKY C COKpOBMILAMU. Eciiu urpox BupuT X, TO IOHMMAET, 9TO OH
OYEHb JJAJIEKO.

NMonyuyeHne xopa nrpoka

Oyuxuus enterPlayerMove () momrydaeT KOOPAMHATBI X U Y C/IEAYyIOIIEr0 Xo4a
UTPOKa.
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89. def enterPlayerMove (previousMoves) :

90. # IosBoanThH UIPOKY CIieslaTb XOL. BepHyThb ILByXSJ'IeMeHTHbH;I CIOMCOK C LeJielMy KOOpIMHAaTaMM X U Y.

©

1. print('Tme cremyeT omycTuTb TumposoxarTop? (xoopmyHaTs: 0-59 0-14) (mm BBemure "BRxOn")')

92. while True:

93. move = input()

94. if move.lower() == 'Buxox':
95. print ('Cnacubo 3a urpy!')
96. sys.exit()

ITapameTtp previousMoves mpencrasisfeT co00 CIMCOK CHMCKOB C IByMA Iie-
JIBIMY 9MCTTaMM, 0003HAYAIOMMI IPEABIAYILNE TO3ULIUY, B KOTOPBIX UTPOK OITY-
CKaJI TUAPOTIOKATOP. DTO HY)XHO IJISI TOTO, YTOOBI UTPOK HE CJie/ajl MOBTOPHBII
XOJ B OILHOII 1 ToVI e ro3uuuu. [uki while OyzeT Npofo/DKaTh pefIaraTb UIPo-
KY CfleflaTh CIIe[lyIOLIMII XOf], TOKa OH He BBEJET KOOPAMHATHI IO3ULUY, ITie elle
HeT TUAPOIoKaTopa. VIrpoK MOXKeT TaK)Ke BBECTU 'BEXOL', YTOOBI BBITHU 13 UTPBL
B arom ciydae Ko, B cTpoKe 96 BbI3bIBaeT q)yHKLU/Ho sys.exit (), HeMe[JIeHHO 3a-
BepIIAIOLIYI0 PabOTy IPOrpaMMBl.

IIpepnonaras, 4To UTPOK He BBeN 'Bbxon', IPOrpaMMa IPOBEPsIET, YTO BBOJ,
mpefncTaBisieT coOO01 IBa Iie/bIX YICIa, pasaeneHHbIx mpobenom. Ko B crpoke 98
BBI3BIBAaeT MeTOJ split () B CIIMCKe move KaK HOBOe 3HAYeHHeE Mmove.

98. move = move.split()
99. if len(move) == 2 and move[0].isdigit() and move[l].isdigit() and isOnBoard(int (move[0]),
int (move[l])):

100. if [int(move[0]), int(move[l])] in previousMoves:

101. print('3mecs BH yxe OmycKamy TMUOPOJNOKATOP.')

102. continue

103. return [int (move[0]), int(move[l])]

104.

105. print ('Beemure umcno or 0 mo 59, morom mpoben, a 3aTeM umcio oT 0 mo 14.')

Ecnu urpok BBern 3HaueHMe, mogo6Hoe 'l 2 3', Torga CmcokK, BO3BpaIiaeMblit
dyukimeit split(), 6ymer umers Bug ['1', '2', '3']. B aTOoM cinydae BbIpaxe-
Hue len(move) == 2 CTAHET JIOXKHBIM (CIIMCOK MO3ULINY JO/DKEH COIEPXKATh JIUIIb
JiBa YNCTIA, IOCKOZIBKY OH IIPENCTaBIsieT c000t KOOPAMHATSHI), ¥ BCe BBIPAKEHNE
HeMeJJIeHHO CTaHeT JIOKHbIM. VIHTepnpetaTop Python He mpoBepsieT ocTanbHy0O
9aCTh BRIPKEHMS 113-32 KOPOTKOTO 3aMbIKaHMsI (OMMCAaHHOTO B pasferne «Boranc-
JIeHUe TI0 KOPOTKOI cxeMe» ImaBbl 10).
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Ecnu pnuna ciycka paBHa 2, TO ABa 3HaUeHNs OYAYT UMeTb MHAEKCHI move [(]
u move[1]. YToOBI IPOBEPUTBH, YMCIOBBIE /U 9TO 3HadeHMs (Kak '2' wmm '17'), BB
MOXKeTe MCIIOIb30BaTh (byHKumo Trma isOnlyDigits(), ommcaHHyw0 B paspgene
«ITpoBepka Ha coiep>kaHMe B CTPOKe TOMbKO 4uce» rasbl 11. Ho B Python yxxe
€CTb METOJ, KOTOPBII JEeNaeT 3TO.

CrpoxkoBblit MeTof isdigit () Bo3Bparmaer True, eC/iu CTPOKA COCTOUT MCKIIIO-
YUTETbHO U3 YMCel. B IPOTMBHOM clTy4yae OH BO3BpalllaeT 3HadYeHue False. B nHTe-
PaKTMBHOIT 000/I0YKe BBEANTE CIEYIOLI/e KOMaH/IbI:

>>> 42" .isdigit()
True

>>> 'copok'.isdigit()
False

>>> ' isdigit()
False

>>> 'mpueer'.isdigit()
False

>>> x = '10'

>>> x.isdigit()

True

M move[0].isdigit(), mmove[l].isdigit () BO/KHBI IPUHMMATD 3HaYeHMe True,
4TOOBI BCe YC/IOBYE OBIIO MCTUHHBIM. 3aKII0UNTEIbHAS YaCTh YC/IOBYS B CTPOKE
Kofia 99 BbIsbIBaeT QYHKIMIO 150nBoard (), YTOOBI IPOBEPUTD, CYIECTBYIOT /iU KO-
OPIVHATBI X ¥ ¥ HA UTPOBOM IIOJIE.

Ecnu Bce ycnoBue NCTMHHO, Kof, B cTpoke 100 mpoBepsieT, eCTh /1N JaHHbII XOf
B crcKe previousMoves. Ecnm ecTh, Torga MHCTpyKUMA continue B cTpoke 102 Bo3-
BpallJaeT MHTEPIPETATOP K Hadaay LMK/IA while B CTpOKe Kofa 92, a 3aTeM CHOBa
IpejaraeT UrpoKy cpenarb xof. Ecim xofa HeT B clmcKe, Kop B cTpoke 103 Bos-
BpallaeT CIIMCOK C ABYMs LIe/IBIMM 9MCIaMU — KOOPAIVHATaMM X U ).

BbiBOp, UrpokKy I/IHCTpYKLI,I/II‘/'I no urpe

Oynxuumsa showInstructions () comep>XuT BpI3oB print () ¢ MHOTOCTPOYHBIM BbI-
BOJOM.

107. def showInstructions():

108. print ("' 'MuCTpyKTaX:

109. B - xamuTad xopabunsf, [UHBYWETO 3a COKPOBMuAMY. Bama 3alaua - C NOMOWBO
--IpomycK--

154, Haxmmre xiaBumy Enter, uToOH NPOIOIXUTH...''')

155. input ()
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OynxkuyA input () MO3BONAET UTPOKY HaXkKaTh KnaBuuly Enter mepen BpiBofioM
CIIeRyIolIeit CTPOKI. DTO CBsI3aHO ¢ TeM, 4To oKHO IDLE mMoskeT oToOpakats ompe-
IlelIeHHOE KO/IMYEeCTBO TEKCTa 32 Pa3, a Mbl He XOTUM BBIHY)K/IaThb UTPOKA IIPOKPY-
4MBaTh SKPaH BBEPX, YTOOBI IPOYECTb Hauamo TeKcTa. [Tocme HaXKaTus KIaBUIIN
Enter, GpyHKIMA BO3BpalaeTcs K BbI3BaBILEN ee CTPOKe KOfa.

UrpoBom yukn

Tenepp, Koryja Mbl BBe/ Bce PyHKIMM, HY)KHbIE HALlel UTpe, JaBaiiTe HAIM-
11eM OCHOBHOII Kofi. IlepBoe, 4TO BUAKUT UTPOK ITOCTIE 3aITyCKa IPOTPaMMBbI, — 3TO
Ha3BaHNe UTPBI, BBIBOAMMOE CTPOKOI Kofia 159. 9To — OCHOBHaA 4acThb IPOrpaM-
Mbl, KOTOpas CHavaja BbIJaeT UTPOKY MHCTPYKLIVM, a 3aTeM IPUCBAMBAET 3HaYe-
HIUA ITlepeMeHHbIM, KOTOpbIe OY/yT MCII0/Ib30BaThCA B UTPeE.

159. print('OxoTHyx 3a coxposumamu!')

160. print(

161. print('lMoxazaTs uHCTpyKTax? (ma/Her)')
162. if input().lower().startswith('z'):
163. showInstructions (

164.

165. while True:

166. # HacTpoiika MIpPE

167. sonarDevices = 20

168. theBoard = getNewBoard ()

169. theChests = getRandomChests (3
170. drawBoard (theBoard)

171. previousMoves = []

Boipakenme input().lower().startswith('ns') mosBomAeT MIpOKy 3aIpPOCUTH
MHCTPYKLUWM U IPUHUMAET 3HaYeHye True, eCIM UTPOK BBOAUT CTPOKY, HAYMHAI0-
mytocsi ¢ 6ykBel '1n' win '[I'. Hanpumep:

input().lower().star

T

'"I".lower().startswith('ng")

—

'n'.startswith('zg")

)

True
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Ecmu 3TO ycnoBMe MCTMHHO, B CTPOKe Kofa 163 BBISBIBaeTCA (DYHKIN
showInstructions (). VIHave HauMHaeTCa urpa.

B crpokax kxopma ¢ 167 no 171 mpucBamMBaroTCs 3HaUeHNsA HECKOIbKUM Ilepe-
MEHHBIM; OHM OIMCaHbl B Tabmmie 13.1.

Ta6nuua 13.1. [NepemeHHble, NCNOMb3yemble B OCHOBHOM LiKIIE Urpbl

Ilepemennas Omitcanne

sonarDevices KonrdecTBo rupipoioKaTopoB, OCTaBLINXCA Y UTPOKa
theBoard CTpyKTypa JaHHBIX MTPOBOTO II0JIA, CIIONMb3yeMas B 3TON Urpe
theChests CIICOoK CTPYKTYp HaHHBIX CYHIYKoB. PyHKIMA getRandomChests () BosBpalaer

CIMICOK TPE€X CYHAYKOB C COKpOBMIIIAMMN B C)Iy‘{al‘/'IHbIX TIO3MLVIAX Ha UTPOBOM IIO/I€

previousMoves CIcoK BcexX XOJl0B C KOOPAMHATAMU X U Y, CAEMTAHHBIX UTPOKOM

Hipke Mbl 6yeM MCII0/IB30BATh 9TH IIepeMeHHbIe, I09TOMY 00513aTeIbHO IIPO-
yyTaliTe MX ONNCAaHNe, IPEX/]e YeM JBUraTbcA Aajblie!

p,eMOHCTpaIJ,l/Iﬂ WUrpokKy crtatyca urpbi

Jlo Tex mop moka y UTpoKa OCTAIOTCA IMAPOIOKATOPEL, B CTpOKe 173 BhINONI-
HAeTCA UK while, cCOOOIIAIONINIT UTPOKY, CKOIBKO I'MAPOIOKATOPOB Y HETO ellle
€CTb U CKO/IbKO CYHJYKOB C COKPOBMIIIAMY OCTA/IOCh Ha IOJIe.

173. while sonarDevices > 0:
174, # Toxa3aTh TUIPOJIOKATOPHEE YCTPONCTBE Y CYHIYKM C COKPOBMUAMA.

175. print ('OcTanocs ruaPONOKATOPOB: %S, OCTANOCh CYHOYKOB C COKpoBMmamu: 3s." % (sonarDevices, len(theChests)))

ITocne BbIBOKA MHGOPMALIUY O TOM, CKOJIBKO OCTA/I0Ch YCTPOCTB, IMKII while
IPOJO/IKAET BBIOMHATHCA.

O6pab6oTka xofa Urpoka

Kop B cTpoke 177 TaxKe AB/IAETCA 4acTbl0 LMKIIA while M McIONIb3yeT MHO-
J)KECTBEHHO€E IIpMCBaMBaHNe JIJIsA MPUCBOEHMA TEPEMEHHBIX X M Y JBYX9JIEMEHT-
HOMY CIINCKY, KOTOPBI/I TPENCTaBIsAeT KOOPAMHATBI XOfla MIPOKa, BO3Bpallae-
Mble enterPlayerMove (). Mol no6aBUM IIEPEMEHHYIO0 previousMoves, 4TOOBI KO
enterPlayerlMove () cMOT TapaHTUPOBaTh, YTO UTPOK He IIOBTOPUT IPEAbIAYILIL XOT,.

177. X, y = enterPlayerMove (previousMoves)
178. previousMoves.append ([x, y]) # M IOTIKHE OTCAEXMBATH BCE XOIE, UTOGH IIPOJIOKATOPE MOTIIN OBHOBIATHCS .

179.
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180. moveResult = makeMove (theBoard, theChests, x, y)
181. if moveResult == False:

182. continue

3aTeM IepeMeHHbIe X U ¥ HOOAB/IAIOTCA B KOHeI crcKa previousMoves. ITepe-
MeHHas previousMoves NpefCcTaBIsfeT cO00I CIMCOK KOOPAMHAT X M Y KaXK[OTO
XOfIa, COBEpIIIaeMOr0 UTPOKOM. ITOT CIMCOK IO3Ke JUCIIOIb3yeTcA B IIporpaMMme
B cTpoKax 177 n 186.

Ilepemennble x, y, theBoard m theChests mepemarorca <1>yHKLU/H/I makeMove ()
B cTpoke koma 180. Ota pyHKuMs HemaerT HeOOXOAVMMbIE M3MEHEHVsI, YTOOBI pas-
MECTUTD TULPONIOKATOp Ha UTPOBOM IIOJIE.

Ecnn ¢yukims makeMove () BosBpaujaeT False, 3HaUMT, BOSHMK/IA IpobreMa
C HepefaHHBIMM eil 3HadeHMsIMU x U y. Omeparop continue orbpaceiBaeT MHTEp-
mperarop oO6paTHO B Hayaso IK/a while B cTpoke kopa 173, 4ToOBI CHOBA 3aIIpo-
CUTD Y UTPOKA KOOPAMHATHI.

HaxoxpeHune 3aTOHYyBLIEero CyHayka € COKposuwamm

Ecnu Cl)YHK]_U/IH makeMove () He Bo3BpaljaeT 3HayeHne False, To Bo3Bpallaer
CTPOKY C pe3y/lIbTaTaMM 3TOr0 Xo/a. Ecmy 3To cTpoKa 'Bel Hammy CyHIYK C COKPO-
BAILAMY HAa 3aTOHyBUEM Cymze!', TO BCe TMAPOIOKATOPHI HA I0JIE LOKHBI 0OHO-
BUTH 3HAYECHNS /IS ONpefeneHust cnedyoujezo OIVDKAIIEro CyHAYKa ¢ COKpPO-
BUIILAMU.

183. else:
184, if moveResult == 'Bu Hammi CYHOYK C COKPOBMIAMY Ha 3aTOHYBWEM CymHe!':

185. # OGHOBMTH BCe IMIDPOJIOKATOPHEE YCTPOJCTBA, B HACTOsllee BPeMs HAXOAAWMECH Ha KapTe.

186. for x, y in previousMoves:

187. makeMove (theBoard, theChests, x, y)
188. drawBoard (theBoard)

189. print (moveResult)

KoopauHaThl X M y BCeX TMAPONOKATOPOB COflepXKaTcsl B II€peMEeHHOI!
previousMoves.

ITepebupas 3HaueHus previousMoves B cTpoKe Kopia 186, BbI MOXKeTe CHOBa
HepefaTh Bce 9TU KOOPAMHATEL X U ¥ QYHKImM makeMove (), 4TOOBI OOHOBUTD 3Ha-
4yeHNA Ha none. IlockonpKy mporpamMma 3fech He BBIBOAUT HMKAKOTO HOBOTO TEK-
CTa, UTPOK He NOJj03peBaeT, YTO MHTEPIIPETATOP 3aHOBO fie/IaeT BCe MpefblIayliye
xozpl. Kaxkercs1, 4T0 110/1e 0OHOB/IAETCST aBTOMATHYECKIL.
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MpoBepKa no6epbl Mrpoka

ITomuuTe, 4TO (1)YHKLU/IH makeMove () M3MeHAeT cIMUCOK theChests, KOTOpBIN
Bbl eil oTpaBmn. [TockonbKy theChests — CHOUMCOK, /M0Oble M3MEHEHNS, BHe-
CEeHHbIe B HEro BHYTPY (PYHKIINM, COXPAHAITCA IIOC/IE TOTO, KaK MHTepIpeTa-
TOp U3 Hee Bo3ppamjaercsa. OyHKuma makeMove () yhanseT s/IeMEHTBI U3 CIMCKA
theChests mpu oOHaApy>KeHUM CYHIYKOB C COKPOBUILAMUY, II09TOMY B KOHEYHOM
utore (ec/ay UTPOK IPOJOKUT IIPABUIBHO YraIbIBaTh) BCe CYHAYKM C COKPOBU-
wamu 6yayT yaanensl. (IIoMHNUTe, YTO TOK «CYHAYKOM C COKPOBMILAMM» 5T UMEIO
B BUZLY IByX3/IeMEHTHBIE CIIMCKY M3 KOOPJVHAT X U y BHYTPU CIMCKa theChests).

191. if len(theChests) == 0:
192. print('Be Hawm BCe CYHIYKM C COKPOBMWAMM Ha 3aTOHYBUMX CyZax! [l03IpaBiseM ¥ NpUATHON UIpH!')

193. break

Korpa Bce cynpykn ¢ cokposnimamu OyLyT 0OHapY>KeHbI Ha II0JIe U Y/a/IeHbI
u3 cimcka theChests, oH Oyger uMets JymHYy (. Korma aTo mpousoiifeT, mporpam-
Ma BbIBEIET UTPOKY II03[paBJIEHNE, a 3aTEM BbIIIOTHUT MHCTPYKIUIO break, 4TOOBI
npepBaTh UMK while. 3aTeM MHTEpIIpETATOP MEPENIET K CTPOKe Kofa 197, meppoit
nocte 6rmoka while.

lNMpoBepKa npourpbilia UrpokKa

Crpoka xoma 195 — mocnemHAA CTpoKa KA while, HauaBlIeroca B CTpo-
ke 173.

195. sonarDevices -= 1

IIporpaMMma yMeHblIaeT 3HaueHMe IE€PEMEHHOI sonarDevices, IOTOMY YTO
UTPOK M3PacXOfloBajl OJMH TUPONOKATOp. Ecmu MIpoK NIpOMO/KUT yIycKaTh
CYHJYKM C COKpPOBMILIAMM, 3HAa4YEHIE IIEpeEMEHHOM sonarDevices, B KOHII€ KOHIIOB,
Oynet cBemeHo k 0. [Toce aTOM CTPOKM KOJa MHTEPIIPETATOP HMEPEXOAUT K CTPO-
Ke 173, 4T06bI 3aHOBO OLIEHUTD yCI0BMe while (T.e. sonarDevices > 0).

Korpa sHaueHme nepeMeHHoI1 sonarDevices cTaHOBUTCS paBHBIM (, 3TO yC/IOBUE
CTAHOBUTCSA JIOKHBIM, ¥ MHTEPIIPETATOP IIPOJO/DKAaeT BhIIIOTHEHYE 3a IIpejjesiaMu
6rmoka while B cTpoke koma 197. Ho 1o tex mop YCIOBYME OCTAHETCS VICTUHHBIM,
a UTPOK MOXKET IIPOJO/DKATh JeNaTh MPEATIONOXKEHN.

197. if sonarDevices ==
198. print('Bce rumposnoxaTopel onyueHsl Ha OHO! IlpumeTcs pa3BopauMBaTh xopabis u')

199. print('ornpaBnsThca moMoi, B mopT! Jirpa okoHueHa.')
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200. print('Bu He HawmM CyHIYKM B CJNEIyOIMX Mecrax:')
201. for x, y in theChests:
202. print (' %s, %s' % (x, y))

Kog B crpoke 197 — nepBas 3a npefenamu nukia while. Korma narepnpera-
TOp BOCTUTAET 3TONM TOYKM, UTpa 3aKaHuMBaeTcA. Ecim nepemenHas sonarDevices
paBHa (, TO UTPOK IIOTEPIIENI IOPaXKEHME, TAK KaK U3PaCXO[0BaJI TUAPOIOKATOPBI,
He OTBICKaB BCe CYHIYKIU.

Kop B cTpokax 198-200 coo61muT urpoxy, 4to ToT mpourpai. Lnki for B ctpo-
ke 201 mepebepeT CyHIYKM C COKpOBMIAMM, OCTaBIINMecs B ciucke theChests,
" 0TOOPA3UT X MECTOIONOXKEHNME, YTOOBI UTPOK MOT YBUZETD, Ile OHU CKpbIBa-
JIUCD.

3aBeplueHune paboTbl NporpamMmmbl C NTOMOLbIO GYHKLUMN sys.exit ()

Bue 3aBMCMMOCTH OT MCXOJja UTPBI IPOrpaMMa IIPEMJIaraeT Chirparh ellle pas.
Ecnu urpok He BBoANT 12’ vy '[', 1u60 BBOAUT KaKyIO-TO APYTYIO CTPOKY, KOTO-
pas He HAYMHAETCA C 6yKBbI 0, Torma ycnosue not input().lower().startswith('zn")
CTaHOBUTCA VICTVHHBIM, U BBINIONHAETCA PYHKINA Sys.exit (). DTO IpUBOANT K 3a-
BEpIIEHNIO PabOTHI TPOrPaMMBbL.

204, print ('Xorure cHrpath eme pa3? (ma wiy Het)')
205. if not input().lower().startswith('nm'):
206. sys.exit()

B npoTuBHOM clyyae MHTepIIpeTAaTOP IepeXOUT K Hadaly ukiIa while B cTpo-
Ke 165, 1 HauMHaeTCs HOBas UTpa.

3aknyeHune

ITomHuTe, Kak Hama urpa «KpecTUKu-HOMUMKM» MIPOHYMEPOBaa yYacTKM Ha
urposoM 1ose ¢ 1 mo 9?7 Takoe nofo61e cuCTEMBbI KOOPAMHAT TOAXOLUT /IS OIS
MeHee 4eM ¢ 10 KleTKaMu, HO Bellb y UTpoBoro mnonsa «OXOTHUK 3a COKPOBMUIIA-
Mu» ux 900! JlekapToBa cucTeMa KOOPAMHAT, O KOTOPOI MbI Y3HanIu B I7aBe 12,
ITO3BOJIAET YIPAB/IATD 3TUMU KJIETKAMU U OIPENENATh PACCTOSHIE MEX/Y NBYMS
MO3ULMAMY Ha ITOJIE.

ITosunum B UTpax, UCIONb3YIOIINX IEKAPTOBY CUCTEMY KOOPJMHAT, MOXHO CO-
XPaHATh B CIUCKE CIIMCKOB, B KOTOPBIX IIOJ] IEPBBIM MHIEKCOM COIEPIKUTCS 3HAYe-
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HJIe KOOP/IMHATHI X, a II0f] BTOPBIM — 3Ha4eHMe y. ITO yIpolaeT JOCTYII K KOOp-
IUHATaM C TOMOIIBIO Kofia board [x] [y].

Taxue cTPyKTypBI JaHHBIX (KaK Te, YTO UCIIOIb30BA/INCH J/IsI OKeaHa I MeCTO-
HOJIOXKEHUT CYHAYKOB) II03BOJIAIOT IIPEAICTAB/IATD C/IOXHbIE BEIY B BUJIE JAaHHBIX,
U paboTa ¢ BallMMM UTPamMyi B OCHOBHOM CBOAMTCS K paboTe ¢ 3TUMU CTPYKTY-
pamu.

B cnepyroreit rnaBe Mbl GyfeM IpefcTaB/sATh OYKBbI B Bufe ncen. IIpencras-
JISIS1 TEKCT B BUJiE YMCENT, MOXKHO BBINOTHATh MareMaTu4ecKiie Oneparnm, no3Bo-
nstronyie mnpoBaTh CEKpeTHbIE COOOIIeHN.



WNOP LIE3APA

p ) ITporpamma B 3TOlf I/TaBe Ha CaMOM Jiere
He ABJIAETCA UTPOI, HO, TEM He MEHee, I10-

= BecemT Bac. OHa mpeBpaliaeT 0ObIYHbII
C\ PYCCKUIT A3BIK B CEKPETHBIN KOJ], a TaKXXe

MOXXET IPeoOpPa3oBbIBATh 3TOT CEKPETHBIN

KoJi 00paTHO B PYCCKMit S3bIK. TONBKO TOT,

KOMY M3BeCTEH K/TI0Y K CEKPeTHBIM KOJaM, CMOXKET IOHSATh
3ammdpoBaHHbIE COOOIIEHNS.

ITockonbKy 9Ta ImporpaMma o6pabaTbiBaeT TEKCT, YTOOBI IPeoOpa3oBaTh €ro

B CEKpeTHbIe COOOIEeHNS, BaM IPUJETCA BBIYYUTb HECKOIDKO HOBBIX (PYHKIVI

" METOJOB [iJIs yIIPpaBJIEHNA CTPOKaMIL. Kp0Me TOI'O, Bbl Y3HA€TE, KaKIIM o6pa30M

IIpOorpaMMbl MOTI'YT BBIIIO/IHATD MaT€MaTN4Y€CKIE OIl€pannyl ¢ TEKCTOBBIMU CTPO-

KaMM TakK XK€, KaK C YMCIIaMI.

B 3TOW MABE PACCMATPUBAIOTCA CJIEAYIOLWMUE TEMDbI:

Kpuntorpadusa n wmndpbl

LUndppoTeKcT, OTKPBITHIN TEKCT, KNHOYM 11 CUMBOJIbI
WndposaHme n pacwmdpoBbiBaHne

Wnodp Liesaps

CrpokoBbii meTog find ()

KpunTtoaHanus

MonHbiii nepebop

Kpuntorpa¢uma v wmdpposaHne

Hayxka, nsyyaroiast co3faHye CEKpeTHBIX KOJOB, Ha3bIBAeTCs Kpunmozpagpu-
eti. Bekamu xpunrorpadusi Mo3BosIsi/Ia OTIPAB/ATH CEKPETHBIE COOOIIEH IS, KOTO-
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pble MOITIV ITPOYECTb TOIBLKO OTIPABUTENb 1 IOMydaTeNb, laXKe eC/IM KTO-TO Ilepe-
XBaTBIBAJI 3aKOAMPOBaHHOE coobmeHne. CucTeMa CeKPeTHOTO KOfla Ha3bIBAeTCsA
wiugpom. llndp, ncrnonb3yemplit IpOrpaMMOIt B 3TOI ITIaBe, HA3bIBACTCA WUUPPOM
Hesaps.

B xpunrorpadun coobiieHne, KOTOpoe XOTAT COXPAHUTh B CEKpeTe, Ha3bIBa-
10T OMKPbIMbIM MeKCcmom. JJOIyCTUM, Y Hac eCTb COOOIIeHMe C OTKPBITBIM TeK-
CTOM, KOTOPO€ BBLITTIATMT TaK:

3mechb CIpATaH KJINY OT KHMXHOTO mxa@)a.

[IpeobpasoBaHue OTKPLITOTO TEKCTa B 3aKOAMPOBAaHHOE COOOIIEHME Ha-
3bIBAETCA WUPPOBaHUeM OTKPHITOrO TeKcTa. OTKPBITHIN TeKCT 3ammnppoBaH
B wugpomexcme. IIndpoTeKCcT BBIIMAAUT KaK CIydaiiHble OYKBbI, IOITOMY MBI
He MO>XXeM IIOHSTh, KAaKMM OBUT MCXOHBII OTKPBITBI TEKCT, IPOCTO B3I/ISIHYB Ha
mn¢porekcT. Hibke mokasan npegplayimuii npumep, samndpoBaHHblil B mug-
POTEKCT:

Oxyur mudemxd cren Xum COMHOXAK ACKBIK.

Ecnn Bam usBecteH mndp, UCIOMb3yeMblil Ijs minbpoBaHus cOOOIeHNMs,
BBl MOXeTe pacuiugposams 3amndpOBaHHBI TEKCT OOPATHO B OTKPBITHII
TeKcT (pacmndpoBbiBaHMe (HemndpoBKa) — 9TO MPOTUBOMOIOXKHOCTD HINb-
pOBaHuA).

MHorue mmdpbl UCIONB3YIOT KAH04U, TO €CTh CEeKpPeTHble 3HAYEeHMs], TT03BO-
nsione pacundpoBarh MNUPPOTEKCT, KOTOPBIL OBUT 3a1M(POBAH C TIOMOIIBIO
KOHKpeTHOro mudpa. [Jymaiite o mudpe Kak 0 JBEPHOM 3aMKe — eI'0 MOXKHO OT-
KPBITh TONIBKO C IIOMOIIBIO OIPeIe/IEHHOrO KTH0Ya.

Kak pa6oTaer wnop Liesapna

Mndp Lesaps — opns u3 campix paHHUX umdpos. B aTom mudpe coobienne
mdpyeTcs: MyTeM 3aMeHBI KaXK/O0i OYKBBI B HEM «CBMHYTOI» OYKBOIL. B kpum-
torpadun 3amndppoBaHHbIe OYKBbI HA3BIBAIOTCS CUMBOIAMU, IOTOMY YTO OHU MO-
ryT 6bITH GyKBaMI, YMCTIAMY WV TIOOBIMI SPYTMMU 3HaKaMu. Eciu BbI ciBuHeTe
OyKBY «A» Ha OffHY IIO3MIINIO, TO Monmyunte O6ykBy «b». Ecn ciBrHeTe 6yKBY «A»
Ha [iBe mo3uiuy, nonydnte 6yksy «B». Ha puc. 14.1 moka3saHO HECKONBKO OYKB,
CHBMHYTBIX Ha TPYU ITO3ULIVINA.

YT0OBI HOMYYUTb BCE CABMHYTBbIe OYKBbI, HAPUCYIITE PSf KIETOK C KaX[Oi
OykBoii andasura. 3areM HapuCyiiTe BTOPOIl TAKON JXe Psijj IOJ HUM, HO HAYHM-
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Te ero ¢ OYKBBI Yepes olpefie/ieHHOe KOMMIecTBo no3uuit. Korpa BuI goiiere 1o
KOHIJa anaBUTa OTKPBITOrO TEKCTa, HAYHUTE €ro ¢ Hadama, ¢ «A». Ha puc. 14.2
[I0Ka3aH NpyMep ¢ OyKBaMu, CABMHYTBIMU Ha TPU MO3ULINN.

L EEEEE.

e sl oAl e k] ] .

Puc. 14.1. LLindp Llezaps caBuraet 6ykBbl Ha Tpy no3mumu. Tak, byksa «b» npeBpalyaeTca B «[I»

Lelelefefafefefu]eulufefafufefofufefcfrfviefefu]s]u]

Lelafefelufofufa]efafufefofafefce]vfofu]ufufula]s]e]

Puc. 14.2. Lienbii andaBuT CABMHYT Ha TPY NO3ULIN

KonnyectBo mosuuuii, Ha KoTopoe Bbl cfiBuraete Oyksbl (0T 1 o 33) — aTo
ko4 B um¢pe Lesaps. Eciu BbI He 3HaeTe K04 (4MCTI0, ICIIONIb3yeMOe LA M-
pOBaHMsI COOOIIEHN), TO He CMOXKeTe pacuindpoBaTh CeKpeTHbIN Kofi. B mpumepe
Ha puc. 14.2 mokasaHbel mpeo6pa3oBanusa OYKB /LA KIo4a 3.

MpumeyaHune. HecMOTPs Ha TO UTO CYLLECTBYIOT 33 BO3MOXHbIX K/toua, Wwindpo-
BaHMe Ballero coobLleHns Yncnom 33 obpasyeT WndpPOoTeKCT, KOTopbii GyaeT
TOYHO TaKUM e, KaK 1 OTKPbITbI TEKCT!

Ecmn BoI 3ammdpyerte cnoso otkpoitoro Tekcra ITIPVIBET kmrodom 3, Torga:

o Dbyxsa «II» cTaner «T».

o byksa «P» craner «Y».

o Dbyksa «V» craner «JI».

o Dbyksa «B» craner «E».

o Dbyksa «E» craner «3».

o Dbyxsa «T» ctaneT «X».

Wrak, mndporexct cnosa IIPVIBET ¢ kntogom 3 nmeet By TYIE3X. Uto6s!
pacumdposars kop TYJIE3X ¢ momorpio Kiao4a 3, MbI HEPEXOANM OT HIDKHUX
KJIETOK K BEPXHIIM.

o ule] e e [a s 5] ],

olefolalafefefo]afee]. .

Puc. 14.3. Lienbin andpasuT, BKNIOYaOLWMIA CTPOYHbIE 6YKBbI, CABUHYT Ha TPU NO3ULMK
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Ec/u BB XOTHTE y4eCTb CTPOYHBIE OYKBBI KaK OT/IMYAIONIECs OT IIPOINCHBIX,
HobaBbTe ele 33 KJIeTKM K TeM, KOTOPBIE Y Bac Y>Ke €CTb, ¥ 3alI0/IHUTE UX 33 CTpOoY-
HbIMM OyKkBamu. Tereps ¢ KII040M, paBHBIM 3, OykBa «}O» cTaHOBUTCS «6», KaK HO-
Kas3aHo Ha puc. 14.3.

B aTom cnyyae mndp paboraet Tak xe. Bpl MoXKeTe 1CIIOIB30BaTh OYKBBI [PY-
TOTO 53bIKa, 3aII0JTHIUB K/IeTKY ero andasutoM. TakyM 06pa3oM BbI ITOJTy4UTE CBOM

mudp.

Mpumep 3anycka nporpammbi «lLn¢p Liesapsa»

Huxe nokasan npumep paborsl nporpammel «Inudp Llesaps», mudpyromeit
coo01IeHME:

Bel xOTMTe 3amMdPOBATH WM PACIMAPOBATH TEKCT?
saumdposaTs

Beemure TEKCT:

Ecmu BONBbHOM OYEHB XOYET XUTh, BpauM GECCUIBHSH.
BeemnTe kyou midpoBarns (1-66

15

lpeoBpa30BaHHEN TEKCT:

YAvu navKesw sEyeK [3EyBE xuBK, psoEu nyAAUBKBI.

Tenepp 3amycTute mporpamMmy u paciingpyiite TEKCT, KOTOPbI BBl TOTBKO
4TO 3arunpoBanm.

Bur xoTuTe 3ammppoBaTh MM pacuuppoBaTh TEKCT?
pacumpposaTs

BeefmTe TEKCT:

YAzu naeKeow 3EypK ISEyBE xuBK, psoEu nyAAquLﬁ.
Beemure xumou mupposarusa (1-66)

15

TlpeoOpa30BaHHEI TEKCT:

Ecou G0JIBHOM OUeHb XOUeT XUTb, Bpaun BECCUIBHEL,

Ecnu BbI BBIIOTHNTE pacuii@poBKY, MICIIONb3YA HENPABIIbHbIN K04, TEKCT
He pacmdpyeTcs JOHKHBIM 06pa3oM.

Bur xoTuTe 3amnppoBaTh MM pacuudpoBaTh TEKCT?
pacumpposaTs

BeenuTe TEKCT:
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YAsy n3wKeaw 3EyeK IsEyB xuBK, psioEu nyAAqubﬁ.
Beemure kumod wudpoBanus (1-66)

13

[lpeoBpa30BaHHE TEKCT:

KyHK TPHOMPI PUXIO upkd 1xdo, ATBUK IKYyKHONS.

UcxopHbin Kog nporpammbi «lngp Liesapsa»

B penmakrope ¢aiinos co3maiiTe HOBBIT (aiis, BbI-
6pas komauay menio File = New File (®aiin = Ho-
Bblil (ain). B oTKpbIBIIeMCA OKHe BBeHUTe IpUBe-

YBEJUTECSH,
YTO UCINOJIb3YETE
PYTHON 3,

JIEHHBIIT HIKE UCXOHBIN KO U coxpaHuTe Gai mop, A HE PYTHON 2!

umeHeM cipher.py. Haxxmure xmasunty F5 n 3anycru-
Te nporpamMmy. Eciu npy BBIIIOTHEHUM IIPOTpaMMbl
BO3HMKAIOT OLINOKY, CpaBHUTE KOJ, KOTOPBIil BBI Ha-
Opami, ¢ OpUTMHAIBHBIM KOIOM C IIOMOIIBIO OHJIAlIH-
MHCTPYyMeHTa Ha caiite inventwithpython.com/diff/.

. # lngp Leszaps
SYMBOLS = 'AEBPHEEKBMﬁKHMHOHPCTY®XHHNW%HB3DHaGBPﬂeemBMﬁKnMHoanTyQXMQMMEHbemﬂ'
. MAX KEY SIZE = len(SYMBOLS)

1

2

3

4,

5. def getMode () :
6 while True:

7 print ('Be xoTuTe 3amudpoBaTh MM pacuudpoBaTh TEKCT?')
8 mode = input().lower()

9

if mode in ['sammppomars', '3', 'pacumppomars', 'p'l]:

10. return mode

11. else:

12. print ('Bsemure "3ammdposars " umm "3" 14 3aumdposky i "pacuudposats " v "p" s pacumdposxu. ')
13.

14. def getMessage():

15. print ('BeemuTe Texct:')

16. return input()

17.

18. def getKey():

19. key = 0

20. while True:

21. print ('Beemure kmou mmbposanua (1-%s)' % (MAX KEY SIZE))
22. key = int(input())

252 rnasal14



23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45,
46.
47.
48.
49.
50.
51.
52.

if (key >= 1 and key <= MAX KEY SIZE):

return key

def getTranslatedMessage (mode, message, key):
if mode[0] == 'p'":
key = -key

translated = "'

for symbol in message:
symbolIndex = SYMBOLS.find (symbol)
if symbolIndex == -1: # CumBonm He Haitmer B SYMBOLS.
# TlpocTo HOGAaBUTH 3TOT CHMMBON 0€3 M3MEHEHMI.
translated += symbol
else:
# 3ambpoBaTe My pacuudpoBaTh

symbolIndex += key

if symbolIndex >= len(SYMBOLS):
symbolIndex -= len(SYMBOLS

elif symbolIndex < 0:
symbolIndex += len(SYMBOLS

translated += SYMBOLS[symbolIndex]

return translated

mode = getMode ()

message = getMessage()

key = getKey()

print ('llpeoBpa3oBakHsil TEKCT: ')

print (getTranslatedMessage (mode, message, key))

YcTaHOBNEeHne MaKCMMasibHON AJINHbDI KJ1loYa

ITporuecce! mudposanus 1 pacundpoBbIBAHNI — ITO OIepaLuy, 0OpaTHbIE

0 OTHOLIEHUIO APYT K APYTY. B To >ke BpeMs OHM Coiep>KaT MHOTO OOLIEro KOfia.

JlaBaiiTe HOCMOTPUM, KaK paboTaeT KaXk/asi CTPOKa KOjja IIPOrpaMMBl.

1. # lndp Lesaps

2. SYMBOLS = 'AEBPﬂEEmSMﬁKﬂMHOHPCTY@XHQMMBHBSEHaGBPueex3MﬁKnMHonpcTy@xuqmm%Mb3mﬂ‘
3. MAX KEY SIZE = len(SYMBOLS
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MAX KEY SIZE — KOHCTaHTa, KOTOpPas XpaHMUT JNIMHY CTpoKM SYMBOLS (66). OTa
KOHCTAHTA HaIIOMMHAET HaM, YTO B HAIIEJl IPOrpaMMe 3HAa4YeHMe KIII04a, MCIOIb-
3yeMoro B mudpe, BCerja JOMKHO ObITh MeXAY 1 1 66.

Bbi6op mexxay wmndpoBaHnem
n pacwmndpoBbiBaHNEM COOOLEHNA

Oynkuusa getMode () M03BOMAET IMONb30BATENIO PELIUTD, XKe/laeT OH UCIIOIb30-
BaTb PEeXMM MIM(POBAHNA NN paclinPOBLIBAHNUA.

. def getMode():
while True:
print ('Be xoTuTe 3amudpoBaTh MM pacuudpoBaTh TEKCT?')

mode = input().lower()

o ©© a3 o O

if mode in ['sammppomats', '3', 'pacumppomars', 'p'l:

10. return mode
11. else:
12. print ('Bsemure "3ammdposars " wm "3" 14 3aumdposky wm "pacuudpoats " v "p" s pacumdposku. ')

Kop B cTpoke 8 BbI3bIBaeT QYHKIMIO input (), YTOOBI IO/IB30BATENb MOT BBbI-
6paTb KemaeMblil pe>XXKMM. 3aTeM MeTOR lower () BBISBIBA€TCS B ITON CTPOKe /sl
BO3BpaTa CTPOYHOI Bepcuu (HIDKHETO PerncTpa) CTpOKM. 3HaueHne, Bo3Bpalljae-
Moe u3 input () .lower (), coXpaHAeTcA B IepeMeHHOI mode. YCI0BME KOHCTPYKLMI
if mpoBepseT, CYLeCTBYeT I CTPOKA, XpaHAIAACA B mode, B CIMCKe [ '3ammdpo-
BaTh', '3', 'pacumdpomats', 'p'l].

Ita QyHKLYS BepHET CTPOKY Bode, ecu mode paBeH 'samposars', '3', 'pac-
mdpoBats', 'p'. CremoBarenbHO, (byHKLU/IH getlMode () BepHeT cTpoKy mode. Ecin
II0/Ib30BaTE/Ib BBOGUT YTO-TO OT/IMYHOE OT '3ammdpoBats ', '3', 'pacumdposars ' man
'p', TOIAA LMK while BHOBD 3allpOCUT IIO/Ib30BATENA BBECTH IIPABMIBHOE 3HA-
YeHue.

MonyuyeHune coobuieHNA OT UrpokKa

OyHnkiua getMessage () IpOCTO MOMyYaeT OT IOTb3OBaTeNA coobLeHne (It
mnpoBanyst win pacindpoBbIBaHN) ¥ BO3BPALIAET €ro.

14. def getMessage():
15. print ('Beemure Texct:')

16. return input()
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BrizoB input () coBMelleH ¢ return, TaK YTO MbI MCIIO/Ib3yE€M TOJIBKO OHY CTPO-
Ky Koja BMECTO IBYX.

NMonyuyeHne Kio4ya OT UrpokKa

Dynxuus getKey () HO3BOJISIET UTPOKY BBECTHU KIIIOY, KOTOPBII OyfieT MCIO/b-
30BaThCs WIS LINPPOBAHYS W paciindpoBKU COOOIEHMSI.

18. def getKey():

19. key = 0

20. while True:

21. print('Beemre kmou mrdposarna (1-3s)' % (MAX KEY SIZE))
22. key = int(input())

23. if (key >= 1 and key <= MAX KEY SIZE):

24, return key

Ik while rapaHTHpYeT, 4TO PYHKIMA HIPOJOKUT Iepebop J10 TeX Iop, MOKa
MI071b30BAaTe/Tb He BBEMIET JOMYCTUMBbIN K104, 3HaUeHMe TOIyCTUMOro K/I104a 3/ieCh
HaxoAnTCA MEXIY LENOYNCIEHHBIMY 3HAYEHMAMNI luob (HOMHI/ITe, YTO 3HAYCHUE
nepeMeHHot MAX KEY SIZE paBHO 66, IOTOMY 49TO B IlepeMeHHO SYMBOLS 66 CMMBO-
7n0B). 3aTeM QyHKI getKey () Bo3Bpalnaer aTot Kmod. Kog B cTpoke 22 mpucsan-
BaeT IEPEMEHHOM key 3HAYEHME, PABHOE LIE/ION 9aCTU TOTO YMC/Ia, KOTOPOE BBET
I10/Ib30BaTe/Ib, II03TOMY METOJ, getKey () BO3BpalljaeT 11e10€ YUCIIO.

LLindppoBaHune/pacuundppoBbiBaHne coobweHnsn

Dynkuus getTranslatedMessage (), cOOCTBEHHO, M BBIONHAET InppoBaHme
U pacungpoBbIBaHIE.

26. def getTranslatedMessage (mode, message, key):

27. if mode[0] == "p":
28. key = -key
29. translated = "'

Ira QyHKIMA UMeeT TPy apameTpa:

o mode. DTOT MapaMeTp YCTaHABIMBaeT PYHKIMIO B PEXMM LINPOBAHNUA
i pacinppoBbIBAHS;

o message. ITO OTKPBITHIN TeKCT (WIu MKPOTEKCT), KOTOPBIIL JOMKEH OBITH
samudposaH (wm pacundpoan);

o key. OTO K/II0Y, KOTOPBIIT MICIIOIb3yeTCs B 9TOM Lndpe.
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Kop B cTpoke 27 mpoBepsieT, ABIAETCs /U IepBas OyKBa B IlepeMeHHOI mode
crpokoii 'p'. Ecu 910 Tak, TO mporpaMma IepexofuT B PeKUM pacuindpoBbIBa-
Hus. EqMHCTBeHHOE pasinune MeXy peXXuMamu paciimpoBpIBaHus 1 M po-
BaHIIA 3aK/TI0YAETCA B TOM, YTO B IEPBOM KJTIOY ABJIAETCS OTPULIATEbHOI Bepcyeit
camoro ce6s1. Hanpumep, ecru key — Lieioe 41O 22, peXXUM paciin@poBbIBaHNA
npeBpaiiaet ero B -22. [Ipuunna o6bsicusercs B pasgene «Iludbposanue/pacind-
POBKa KaK0il 6YKBbI» [jajiee B 9TOII [/IaBe.

ITepemenHas translated OymeT comep>kaTb CTPOKy pesynbprara: 6o mmpo-
TeKCT (ecnu BBl BbINONHseTe mndpoBanme), m160 OTKPHITHIN TeKCT (ecimn pac-
mndpoBbIiBaeTe). B Haua/me 0Ha COREPXKUT ITYCTYIO CTPOKY, @ 3aTeM K ee 3HAYeHMUIO
IPUCOEAVHAIOTCA 3alldpoBaHHble WM pacudpoBaHHble cUMBONBL Ho mpe-
JKJie 4eM MBI CMOYKeM HadaTb NPMCOEJVHATb CUMBOJIBI K 3HAYEHUIO NTepeMeHHOI
translated, HaM HY>XHO 3amM@pPOBATb MIN PACIINPPOBATH TEKCT, YeM MBI 1 3aii-
MeMcsl B ocTaBluerics yactut GyHKimm getTranslatedMessage ().

HaxoxpeHne nepefaHHbIX CTPOK € MOMOLLbIO
CcTpoyHoro meropa find ()

YroObl cABUraTb OYKBBI, BBINONHAA MMppPOBaHNe WX pacuMdpoBbIBaHNE,
HaM CHayaja HY)XHO IIpeo0pa3oBaTh MX B umcaa. YuciIoM mis Kaxponl OyKBbI
B cTpoKe SYMBOLS 6ymeT MHAEKC, KOTOPbIit 3aHMMaeT 6yKBa. [TockobKy O6ykBa «A»
3aHMMaeT MHJIeKC SYMBOLS [0], umcio 0 6y#eT mpefCcTaB/IATh IPOMUCHYIO OYKBY «A».
Ecin 651 MbI 3axoTeny 3amndpoBaTh ee ¢ IOMOIIbIO K/IF0Ya 3, TO IPOCTO UCIIO/Ib-
3oBamy 6bl onepanuio 0 + 3 /1A MOMyYeHMA MHIEKCa 3alndpOBaHHON OYKBBI:
SYMBOLS[3] mmm 'T'".

Mpb1 6y,ueM VICIIONb30BaTh CTPOKOBBIN MeTOR find (), KOTOPBIN 06Hapy>KMBaeT
IIEpBOE BXOXXEHME IIEPEJAHHON CTPOKM B CTPOKE, B KOTOPOJ BBI3HIBAETCSA METOJ,.
B uHTepaKTUBHOI 060/104YKe BBEANTE CIEAYIOLIVe KOMAH/IbI:

>>> 'llpuer, mup!'.find('O")
0

>>> 'Mpuser, wup!'.find('n')
2

>>> 'lipuer, mup!'.find('Ber’')
3

'Mpuser, wmvp!.find ('I') BosBpamaer 0, MOTOMY 4TO '[I' HAXOZUTCA IOJ, IIEP-
BbIM MHJEKCOM B cTpoke 'llpueser, wmup!. IlomMHuUTe, MHAEKCHI HauMHaOTCA C 0, He
c 1. Kop 'lMpmser, wup!.find('n') BO3BpalljaeT 2, MOTOMY UYTO Il€pPBOE BXOX/EHME
CTPOYHOI OYKBBI '%' HaXOAUTCS B cepefuHe cnoba 'lpueer'. Merox find() mpe-
KpalljaeT MOVICK IIOC/Ie TIePBOTO BXOX/eHMsA, II09TOMY BTOpas OykBa 'in' B ClIoBe
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"wip' yoKe He MMeeT 3HadeHMs. Bbl Taxoke MOXKeTe MCKaTb CTPOKM ¢ 6osiee deM Ofi-
HJM cMMBOJIOM. Hadaso cTpokm 'ser' HaXOAMUTCA MOA MHOEKCOM 3.

Ecnn nmepemanHast cTpoka He MOXeT ObITh HalifmeHa, MeToq find () Bo3Bpaia-
er -1.

>>> 'llpuer, mup!'.find('nync')
-1

Bepuemcs k mporpamme «Iludp Lesapsi». Kon B ctpoke 31 mpepcrasisier co-
601t UK for, mepeOMparoIMil KKAbI CUMBOT B CTPOKE Nessage.

31. for symbol in message:

32. symbolIndex = SYMBOLS.find (symbol)

33. if symbolIndex == -1: # CumBos He Hayped B SYMBOLS.
34. # Nlpocto moBGaBuTh STOT CMMBON Oe3 M3MEHEHUH.
35. translated += symbol

Mertop find() B cTpoke 32 MCHONb3yeTCs A MOMYyYeHM MHJEKCa CTPOKU
B symbol. Ecmu mMertop find() Bo3Bpaiaer -1, cMMBOJ B IepeMeHHOI symbol 6y;[eT
IIPOCTO IPUCOERMNHEH K 3HAYEHUIO IepeMEHHOI translated 6e3 kakux-mubo nsme-
HEeHMiT. ITO O3HAYAEeT, YTO MI00ble CUMBOJIBI, He SIBJISIOLINMECS YacThio andaBuTa,
TaKe KakK 3aIsiThle U TOUKM, He OYAYT U3MEHEHbI.

LindppoBaHmne/pacuundpoBKa Kaxkgom 6yKBbI

Kak Tonmpko sHaueHne MHAeKca 6yKBbI OIIpefieNieHo, pubaBieHe KI4Ya K 9T0-
MY 3HaU€HMIO OCYIEeCTBUT CMellleHNe 1 BBIACT MHEKC 3aIn(ppoBaHHOI OYKBBI.

Kop B cTpoke 38 Ipon3BOANT 3TO CIOXKeHMe 1A TOTy4deHNUs 3adpoBaHHON
(nnu pacumdpoBaHHOI) OYKBBI.

36. else:
37. # BammppoBarh My pacmidpoBaTh
38. symbolIndex += key

ITomHuwMTE, 9TO B CTPOKE 28 MBI C/IE/IA/N 1LIe/I0€ YMCTIO0 B IIEPEMEHHOM key OTpu-
LjaTelbHBIM — I pacumidposbiBanua. Kop, mpubasisromuil 3Ha4eHne KI0Ya,
Ternepb OyeT BBIYMTATD €ro, TaK KaK IpybaBIeHe OTPULIATeIbHOTO YIIC/Ia aHATIO-
TMYHO BBIYUTAHUIO.
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OpHaxo, ec/iu 9To CTI0>KeHMe (V1M BBIYMTaHMe, eC/IY 3HaUeHNe key OTpUIIaTelb-
HO) 3aCTaB/isieT epeMeHHYI0 symbolIndex MPOXOANUTH MOCTIENHIUI UHAEKC CTPOKNI
SYMBOLS, HaM HY>KHO BEPHYTb €ro K 0 B Hayase CICKa. ITO JENAeTCA C IIOMOIIbI0
KOHCTPYKUMM 1f, HauMHAKOIIENCA B CTpoKe 40.

40. if symbolIndex >= len(SYMBOLS):
41. symbolIndex -= len(SYMBOLS)
42. elif symbolIndex < 0:

43, symbolIndex += len(SYMBOLS)
44,

45, translated += SYMBOLS[symbolIndex]

Kop B cTpoke 40 npoBepseT, Ipola 1y IepeMeHHas symbolIndex IOCTIeTHNIA
MHJEKC, CPaBHUBAA €ro ¢ IJIMHOM cTpoku SYMBOLS. Ecim npoia, To Kof, B CTpOKe
41 BpruMTaeT gnuHy SYMBOLS 13 3HaUeHMA epeMeHHoM symbolIndex. Ecii sHauenue
IepeMeHHoI symbolIndex Teneph OTPUIATEIBHOE, TO PACYET MH/IEKCOB JO/KEH Ha-
4yaTbCA € APYroro KoHua cTpoku SYMBOLS. Kop B cTpoke 42 mpoBepseT, ABIAeTCA
7m 3HaYeHMe synbolIndex OTPUIIATENIBHBIM MOC/IE TPUOABIEHNA K HEMY 3Ha4eHUA
KIo4a pacmdposbiBanys. Ecv 0HO OTpULIaTeNIbHO, KOJ B CTPOKe 43 ImpubaBis-
eT JiHy SYMBOLS K 3HaY€HMIO IIepeMEHHO symbolIndex.

IlepemenHas symbolIndex Telepb COEEP>KUT MHJEKC NMPABWIBHO 3ammpo-
BaHHOTO WK pacmudposanHoro cumsona. Kog SYMBOLS [symbolIndex] ykaxkeT Ha
KOHKPEeTHBIII CUMBOJI [/ 3TOTO MHJEKCA, I STOT CUMBOJI OyfieT HoOaB/IeH B KOHel]
3HavyeHusA IlepeMeHHOoI translated B cTpoke 45.

VHTepnpeTaTop BO3BpaIlaeTCs K CTPOKe 31, YTOOBI IOBTOPUTD TO XKe JIA CTIe-
ILyIOLIeTo CUMBOJIA B IIepeMeHHOII message. Kak Tolmbpko VK 3aBepiuaeTcs, GyHK-
VA BO3BpalliaeT 3amndpoBaHHyo (n1m pacidpoBaHHYI0) CTPOKY B translated
B CTPOKe Kofia 46.

46. return translated

IMocnenuss cTpoka Kofa pyHKumy getTranslatedMessage () Bo3Bpaljaer cTpo-
Ky translated.

3anyck nporpammbi

3amycK IporpaMMbl BEI3BIBAET KKAYIO M3 TPEX ONpefeNIeHHBIX paHee QyHK-
LIV JIJ1S1 TIOJTyI€HNST OT II0/Ib30BATE/Is BCeX HeOOXOAMMBIX JAHHBIX — PeXIMa, CO-
o6wenns u kiwoya (mode, message u key).
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48. mode = getMode ()

49. message = getMessage()

50. key = getKey()

51. print('lpeobpa3oBaHHm TeKCT: ")

52. print(getTranslatedMessage (mode, message, key))

ITy Tpy 3HaUeHUA NepefaloTcsa GyHKuyM getTranslatedtessage (), Bo3Bpaluae-
Moe 3HaueHue KOTOpoii (cTpokKa translated) BBIBORUTCS [IO/Ib30BATEIIO.

AOBABJIEHUE HOBbIX CUMBOJ10B

Ecnu Bbl xoTHTe 3alLndPOBbLIBATL YNCA, MPOOGENbI U 3HAKMN NPENHaHWS, NpPo-
CTO A06aBbTE MX K 3HAUEHUIO NMEpeMeHHO SYMBOLS B cTpoke 2. Hampumep,
C MOMOLLbIO MPOrPaMMbl MOXXHO WGPOBATb Yncia, Npobesbl U 3HaKKn npe-
NVIHaHWSA, NU3MEHMB KOJ B CTPOKE 2 Ha Clepyowmii;

2. SYMBOLS = ‘ABBFHEE)KSMIZKHMHOHPCTy@XHTﬂHLLL”beaIOHa@BrueestﬁKnMHonpcqu;xuqmmblb310;{
12345678901 @455 &% ()"

O6paTuTe BHUMaHMe, UTO 3HaYeHMe NepemeHHoN SYMBOLS COfep»KuUT npo-
6en nocsie CTPOYHO BYKBbI «a».

Tak>ke MOXHO [06aBUTb eLle 6osblUe CMBOJIOB B 3TOT CMMCOK. U He HyX-
HO MeHATb OCTabHYI0 YaCTb Ballel MPOrpaMmbl, Tak Kak BCe CTPOKM Koaa, rae
Heo6XoMM CMINCOK CUMBOJIOB, MCMOJb3YOT KOHCTAHTY SYMBOLS.

MpocTo y6eauTech, UTo Kaxablil CUMBOJ COLEPXKUTCA B CTPOKE TOSTbKO OAMH
pa3. Kpome Toro, Bam Hy»kHo OyaeT pacumdpoBbiBaTb COOOLLEHWA C MOMOLLbIO
TOW e CTPOKM SYMBOLS, C MOMOLLbIO KOTOPOW OHW 6binn 3alumndpoBaHbI.

MonHbin nepebop

Bor n Beco mmdp Lesaps. Bipouem, HecMOTps Ha TO, UTO 9TOT IIUPP MOXKET
00MaHyTb KOr0-TO, KTO He pa3bupaercs B Kpunrorpaduu, oH He YIEepXKUT coo0-
I[eHNe B CeKpeTe OT 3HATOKOB KPunmoananusa. B To Bpems kak kpunrorpapus —
3TO HayKa O CO3JaHNUM KOJOB, KPUIITOAHA/IN3 U3yYaeT UX B3JIOM.

Becp cmbicn kpunrorpadun B TOM, 9TO eCIM HaKe 3aIungpoBaHHOE cOOOIIIe-
HIfe TIONAJIeT B UyXK1e PYKH, TO HUKTO He CMOXKET ITOHSATDb MCXORHBIN TeKCT. [laBail-
Te IIPefCcTaBMUM ce0s Ha MeCTe B3/IOMIIVKA KOIOB, 1 OYATO BCe, 4eM MbI pacIiojara-
eM, — 9TOT 3au(POBAHHBII TEKCT:
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[[AMXI BXOMYL MI'bI KMXPMQ MIMID TLMKMALT.

Ionnwuii nepe6op (MeTop «rpy0oIt CUIIBI», OT aHITL. brute force) — 3TO MeTOL
HOCIIEI0BATENbHOTO Nepebopa BceX BO3MOXKHBIX KJTI0Uel! BIUIOTD /IO HAXOXKAEHMA
npaBuIbHOTO. II0CKOMbKY CyliecTBYeT TOMbKO 66 BO3SMOXKHBIX K/II04ell, KpUIITOa-
HAJIMTYUKY OyeT JIerKo HaIlMCaTh IPOrpaMMy JyLA B3/I0Ma, paciii(poBbIBAIOIIYIO
COOOIeHN € MCII0/Ib30BaHMEM BCeX BOSMOYKHBIX KJTI0Yell. 3aTeM OH HalifieT KIToY,
KOTOPBIN pacundpoBbIBaeT B YMCTHIN aHIIMIICKMIL. [JaBaiiTe $06aBMM B Iporpam-
MY PEXIUM IIOJIHOTO Iepebopa

[Jo6aBneHune pexxrnma nosiHoro nepe6opa

CHauala M3MeHMTE KOJI B CTpOKax 7, 9 1 12 B yHKImm getMode () Tak, 4TOOBI OHM
BBIITIAZIENN CIIEAYIOUM 06pa3oM (M3MeHeHN BbllelleHbl )KPHBIM HIPU(TOM):

5. def getMode():

6. while True:

7. print ('Be xoTuTe 3amydpoBaTh, pacuudpoBaTh MMM BBJIOMaTH TEKCT?')

8. mode = input().lower()

9. if mode in ['zammppomars', '3', 'pacumdposars', 'p', 'BsmoMaTe', 'B']:
10. return mode

11. else:

»—\
~

print ('Baemure "3awigporars" v "3" 11 3aumdposkym "pacdposars " wi "p" L pacuypoBky A "BINOMATE" Wi "B" ANABBNOMA ., |

ITOT KOJ, TO3BO/INT ITO/Ib30BATE/TIO BLIOPATh B KadeCTBe PeXXMMa IO/HBII Ie-
pebop (B3nom mmdpa).
3aTeM BHeCUTe CIeAYIOLYe U3MEHEHVSI B OCHOBHOL KOJ, IPOIPaMMbl:

48. mode = getMode (

49. message = getMessage (

50. if mode[0] !'= 'B':

51. key = getKey()

52. print('lpeobpa3oBanHeyt TekcT: ')

53. if mode[0] !'= 'B':

54. print (getTranslatedMessage (mode, message, key)
55. else:

56. for key in range(l, MAX KEY SIZE + 1):

57. print(key, getTranslatedMessage ('pacumppoBaTs', message, key)
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Ecnu nonp3oBatenb He BBIOpas peXXiM MOMHOTo Iepedopa, mporpamMma crpa-
IIMBAET Yy HErO K/II0Y, BBI3HIBAET (’pyHKumo getTranslatedMessage () M BBIBOJUT
«IepeBelleHHYI0» CTPOKY. Ecmu ke monbp3oBaTenb BbIOpan pe>XuM IOMTHOTO IIe-
pebopa, nukn getTranslatedMessage () BbIONHAET mepe6op or 1 mo MAX KEY SIZE
(To ectpb mo 66). IToMHuUTE, YTO PYHKIMS range () BO3BpAIAET CIIMCOK L[e/IBIX YU-
CeJI BIIOTD J10 BTOPOTO [TapaMeTpa, HO He BK/II0Yas ero, BOT II04eMy Mbl 00aBI-
eM + 1. 3aTeM IIporpamMma BbIBOGUT KaXK/[bIll BOSMOXKHBIIT «IIePEBO» COOOIIeHNs
(BK/TrOYast 3HAUEHMeE KITI0Ya, MCII0/Ib3yeMOro Ipu npeobpasosanun). Hioke moka-
3aH npuMep paboTsl MOAUUIIPOBAHHON IPOTPAMMBI.

Bi xoTuTe 3auybpoBaTh, pacuMOpPOBATH WM B3JOMATH TEKCT?
B3JIOMaTh
Beemure TeKCT:
IAMXE BXOMYL, MIBE KMXPMO UMD TLIKIALT.
lpeoBpa30BaHHEN TEKCT:
1 Xondr mesaTx 3BHT ANGMIIY MUK CXOEUXC.
®oKyB wemkcd xOWB MKYOKT yLKIO phHE3hp.
Yp)TO ummipy eau® SUTHIC LXVMH TyMIXYI.
Temca UTKMIT eflua xucMup x¢usM oTyireTo.

Cw3pfl xBM30C H0X e3pn3n Qy3%1 HCKBECH.

2
3
4
5
6 Puxrl) @Ovxap TOO0 exmxxo yTxek MpIOIPM.
7 Tmeod yaseMmn BbyD IeOMeH Tceelt NNMATMN.
8 Ouenb Tfxeno GHTL renyeM cpeny KO3SBOK.
9 HumwvH clemxs abcH BIM3mn prnars muxi0OH?.
0

10 Mxrob pderiv Allpb GIVIXTK NOTBX MMedaMy.
11 Jbexll nbaoeun Mol aBkesit oHBOe 31ebAns.

1

no

Ky6ull oHr6sk SUoll S6iedn rMOae XKIBIOKX.

-~IpOMyCK-~

[IpocMOTpeB KaXKAYIO CTPOKY, BBl YBUAUTE, YTO BOCBMOE COOOIeHNe He bec-
CMBIC/IEHHOCTb, @ IIOHSATHBI pyccKuit TekcT! KpunroaHamuTuk npuieT K BBIBOAY,
YTO MCXOMHBII KITIOY JUIsA 9TOTO 3anmdpoBaHHOro TekcTa 6bi 8. [Tomo6HBI Me-
TO Ob1710 OB IpoOIeMaTNYHO ocyiecTBUTh B fHY Onus Lesaps u Pumckoit nM-
IIepyM, HO CETOIHS ¥ HAC €CTb KOMIIBIOTEPHI, KOTOPbIE MOTYT 32 KOPOTKOE BpeMsl
nepeGpaTh MIUIMOHBI MITH JIaXKe MUJUTUAPTbI KITIOYelt.

3aknoyeHue

KommbloTepsl Xopomy B MaTeMaT4ecknx pacdyerax. Korga MblI cosgmaeM cu-
CTeMy UL IIpeoOpa3oBaHNsA HEKOTOPOIl YacTy MHPOPMALUY B YUCIA (KaK C TeK-
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CTOM ¥ TIOPSIFKOBBIMY YMCIUTEIbHBIMY WM C TEOMO3ULIMAMM M CUCTEMaMU KO-
OpJIMHAT), KOMIIBIOTEPHbIE IIPOrPaMMBbI MOTYT 00pabaTbIBaTh 9TV YUC/IA OBICTPO
u appexTuBHO. Bosbiias YacTe pa3pabOTKM IPOrpaMMBbl 3AKIIOIAETCS B TOM, KaK
IpefcTaBUTh MHPOPMALNIO, KOTOPOI BBl XOTUTE YIIPAB/IATD, B BUJE MOHATHBIX
Python 3HaueHmii.

[Tpu Tom, urto Haua nporpamma «Iudp Leszaps» moxxet mndposars coobiie-
HIISI, CMBICTT KOTOPBIX OCTAHETCsI TAVlHOI Ji/Is1 JIIOfieil, BOOPY)KEHHBIX KapaH/ allloM
u OyMaroii, IporpaMma He CMOXXET COXPaHUTb UX B CeKpeTe OT TeX, KTO 3HaeT,
Kak 06pabaTpiBaTh MHPOPMALINIO C IOMOLIBIO KOMIIBIOTEPOB (3TO MOATBEPXKAAET
PEXUM HOMTHOTO Iepebopa).

B rmase 15 mbI cosgagum urpy «Pesepcu» (TakKe n3BecTHYI0 Kak «OTenso»).
VICKyCcCTBEHHBIIT MHTEMIEKT B 3TOI UTPe HAMHOTO Oojiee IPOABIUHYT, YeM B IIPO-
rpamme «Kpectuku-Homuku» B rnase 10. OH 6yzeT HaCTOIBKO XOPOLL, YTO B 60/Ib-
IIMHCTBE C/Iy4acB BbI HE CMOXKETe ero 0ObIrparh!



UIrPA «<PEBEPCWU»

p ) B aroit rmaBe Mbl co3maagum urpy «Pesep-
CU», TAaK)Xe M3BECTHYIO IIOf, Ha3BaHMEM

= «Otenno». B 3TOM HACTONMBHON WUIpe A
C\ IIByX UTPOKOB MCIIO/Ib3YETCSA CETKa, II09TO-

My HaM HOPUTOAUTCA JOeKapToBa CUCTEMa
C KOOp[IMHATaMI X U Y. Y Hallleil BepCUU UTPBI
OymeT KOMIIBIOTEPHBINI MCKYCCTBEHHBII MHTEUIEKT, Ooree
npopsuHyThI, 4yeM VIV urpel «KpecTuku-HOMMKM» U3 Ia-
BbI 10. Boo61e-To saTot VI HacTOMbKO XOPOII, YTO OH, CKO-
pee Bcero, 6ymeT nobeXxaarh Bac MOYTH B KaXIoi urpe (Bo
BCSIKOM CJTy4ae OH HelpeMEeHHO OOBITPBIBAaeT aBTOPA).

B 3TOW NMABE PACCMATPUBAIOTCA CNIEAYIOLUE TEMbI:

« Kakwurpatb B «PeBepcu»

« QyHKUMA bool ()

+  MopenvpoBaHve X040B Ha UTPOBOM Mofe

+ [porpammmpoBaHue NCKYCCTBEHHOTO NHTENNEKTa B Urpe «PeBepcn»

Kak urparb B «<PeBepcn»

B urpe «PeBepcu» ncronbayercs 1noje pasMepoM 8x8 KI1eTok 1 GUIIKY — dep-
Hble C OFHOI CTOPOHBI U Genble ¢ FPYToit (BMECTO 9TOTO MBI 6y/eM MCIIONb30BaTh
6ykBpl O u X). B Havase Urpsl mose BBIVLIUT TaK, Kak II0OKa3aHo Ha puc. 15.1.

JIBa Mrpoka 1o odepenyt BbICTAB/ISAIOT Ha 110JIe (PUILIKY BBIOPAHHOTO MMM 1iBe-
Ta — 4epHble wm Genble. Korma urpok nomeuaer GpuIinky Ha nose, Bce QUIIKA
IPOTUBHMKA, KOTOPbIe HAXOAATCS MEXAY HOBOVL (PUILIKOI ¥ OCTaTbHBIMMU (PUIIKA-
MU UTPOKa, IIepeBOPAYMBAIOTCA.
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Oe@
@O

Puc. 15.1. B Hayane vrpbl Ha nose BbiCTaBNAOTCA ABe 6enble GULIKM 1 ABE YepHble

1 2 3 4 5 6 7 8

Oe@
Chns)

Puc. 15.2. irpok 6enbimMn CTaBUT HOBYIO GULLIKY

1 2 3 4 5 6 7 8

Oe@
0)(0)(®)

Puc. 15.3. Xof nrpoka 6enbiMu NpUBEN K TOMY, YTO OAHa 13 GULLIEK MTPOKa YePHBIMU NepeBepHynach
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Hanpumep, Korga Urpok 6enpiMy HoMeniaeT HoBYI0 6emyio GUIIKY B MO3UIINIO
(5, 6), xak moKaszaHo Ha puc. 15.2, yepHas ¢uuika B mosurymn (5, 5) OKa3bIBaeTCs
MEXJY OBYMsA Oe/IbIMM, IO3TOMY OHA IIepeBOPaYMBAECTCS M TOXKE CTAHOBUTCS Oe-
7101, KaK II0Ka3aHo Ha pyuc. 15.3. Ilestb UTPbI COCTONUT B TOM, YTOOBI puIIIeK BallIero
1BeTa 66110 OOoIbLIe, YeM (BUIIeK IPOTUBHIKA.

CriefloM MTPOK YepHBIMM MOT CHe/laTh aHAJIOTMYHBIN XOfI, IOMECTUB CBOIO
¢umky B mosuiuio (4, 6) ¥ 3TUM IepeBepHYB Oenyio ¢pumky B mosuiun (4, 5).
Pesynbrarom cTana Obl cuTyanus, n3obpakeHHas Ha puc. 15.4.

1 2 3 4 5 6 7 8

00
0)(0)(®)

Puc. 15.4. Virpok yepHbIMK BbICTaBW HOBYIO QULLKY, NepeBepHYB OfHY 13 duLiek urpoka 6enbimm

®uiky Bo BceX HAIIPaB/IEHMAX OCTAIOTCA IePeBEePHYTHIMMY, [IOKA OHM HaXoO-
IATCA MEXIY HOBOM ¢uikoit urpoka u CYLeCTBYIOLIEN (buIIKOIT TAKOTO Ke I[Be-
ta. Ha puc. 15.5 urpok 6enpimu nomeniaer ¢uinky B nosunuio (3, 6) u mepesopa-
41BaeT YepHble QUILIKY B IByX HaIpaB/IeHNAX (0003HadeHbl IMHNUAMN). Pesybrar
IIOKa3aH Ha puc. 15.6.

O
6 v@

Puc. 15.5. Bropolii xon urpoka 6enbimu B no3muuio (3, 6) nepeBepHeT ABe GULLKU UrPOKa YEPHBIMM
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3a ofyH WIN ABa XOfA KX[bII UTPOK MOXKET OBICTPO HEepeBepHYTb MHOTO
¢uek. VIrpoxu Bcerjja JODKHBI [e/aTh XOf, KOTOPbIIT ITlepeBOpaYnBaeT X0Ts Obl
onHy ¢uiky. Mrpa sakanumBaeTcs 1100 KOTZia UTPOK He MOXKET CJieaTh X0/, 1160
KOTZa oJie 3amonHeHo ¢uikamu. ITo6exgaeT TOT UTPOK, ¥ KOTOPOTO OCTanoCh
6orbiite puIIeK CBOETO [[BETa.

1 2 3 4 5 6 7 8

©)[®)[ )
0)(0)(®)

6 O

Puc. 15.6. [None nocne BTOPOro xofa urpoka 6enbimm

VIcKyCcCTBEHHBII MHTETIEKT, KOTOPBIIT MBI CO3Ia/IVIM JULS1 9TON UTPbI, OYAeT UCKATh
Ha T1071e JIF00bIe YITIOBBIE XOMbI, KOTOPbIE CMOXKET CAienarh. EC HOCTYIHBIX YITIOBBIX
XOJIOB HET, KOMITbIOTED BbIOEpeT XOJI, KOTOPBII IIepeBepPHET OO/IbIiie BCETo (UIIEK.

Mpumep 3anycka urpoi «<PeBepcn»

BoT 4TO BUAUT MONB30BaTeNb, 3aIIyCTUB IporpaMMmy «Pesepcn». Tekcr, koTo-
Pblit BBOGUT UTPOK, BBIE/ICH MTONTYXMPHBIM HIPUTOM.

MpueeTcTByeM B mrpe "Pesepcu"!
Brr urpaere 3a X wm 07
X
UeJIOBEK XOIONUT MEPBHM.
12345678

fmmmmmme- +
1] |1
2| |2
3] 13
4 X0 |4
500X |5
6| |6
T |7
8| |8
tommmmme- +

12345678
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Bam cuer: 2. CueT KoMmmboTepa: 2.
YkaxuTe X0L, TeKCT "BHxon" IJI 3aBeplieHys MUIPH iy "monckaska" IS BHBOLA MOICKA3KM.

53

12345678
fommmmms +
1] I1
2] 12
3] X 13
4 XX |4
500X [5
0] |6
7 |7
8] |8
fmmmmmm e +
12345678

Bam cuer: 4. Cuer xommbioTepa: 1.

Haxmure xnaeuuwy Enter [md mpocMoTpa XoIa KOMIbOTEpa.

—-IpPOIyCK--=

12345678

1/ XXXX0000 |1
2| XXXXX000 |2
3| XXXXKX00 |3
4| XXXKKKKO | 4
5| XOXXO0XXX |5
6| XOX0XO0XX | 6
7| XX000XXX | 7

8 | XXXXXXXX |8

12345678
X HaBpan 46 ouxos. O Habpan 18 oukos.
Brl nobemmmt xoMmbpTep, 0B0THaB ero Ha 28 ouxos! llo3mpasnennus!
XoTuTe CHIPaTh elle pa3? (Oa UM HeT)

HeT
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Kak BUIHO 13 pyMepa, aBTOP I0BO/IbHO YBEPEHHO IOOeNNI KOMIbIoTep, 46
04KOB IpOTUB 18. UTOOBI IOMOYb HAaUMHAIOIIEMY UTPOKY, Mbl HTO0aBMM B UTPY
HOJCKa3KM. VITPOK MOXeT BBECT CIOBO I0ICKa3ka BO BPeMs CBOETO XOfia, BKIIIO-
4UB WIM BBIKJIIOUVMB PeXMM IOACKa3oK. Korjga pexumm moackasok BK/IIOYEH, Bce
IOITYCTYMBIE XOIbI UTPOKA OTOOPA3sATCSA Ha UTPOBOM IIOJIe B BUfie TOUEK (.), Ha-
HpuUMep, TaK:

12345678

R +
1] |1
2] X 0. |2
31 X0. I3
4] XX0. [4
5/ 00. 5
6| ..0 |6
7 |7
8] |8
R +

12345678

Kax BuauTe, UTPOK MOXKeT IHOMeCTUTh GuiKy B mosuunu (6, 1), (6, 2), (4, 6),
(7, 7) ¥ HECKOTIBKO LPYTHUX, OCHOBBIBAsICh Ha BBIJAHHBIX eMY MOfICKA3KaX.

UcxoaHbin Koa urpobl «<PeBepcn»

«PeBepcm» — T'MTaHTCKaA IIporpaMMa IO CpaBHE-
HUIO C HAallIMM TPEABIAYINVIMUY UTPaMU, OHA COTEPKUT

YBEAUTECH,
YTO UCMNOJIb3YETE
PYTHON 3,

! i .
moutu 300 cTpok koxa! Ho He 6ecmokoiiTech: MHOTHE A HE PYTHON 21

U3 HUX — 9TO KOMMEHTapUM MU IIYCTble CTPOKMU,
OCTaBJ/IeHHbIE, YTOOBI Pa3ennTb KOJ U CAenath ero 60o-
ee Y0604 TaeMBbIM.

Kax 1 B pyrux HallUxX DporpaMmax, CHadaaa Mbl
CO3Jla[iIM HECKOJIbKO (YHKLMUIL, KOTOpble OYAYT BbI-
3bIBaTbCSl B OCHOBHOM Kojie urpnl. Oxoso 250 mepBbIx
CTPOK KOJa IpefHa3Ha4YeHbl I/IsI 9TUX BCIOMOIaTe/Ib-
HBIX QYHKIMI, a mocaenHme 30 CTPOK peannsyloT caMmy urpy «Pesepcn».

B pemakrope ¢aitioB cospaiiTe HOBbBII (ail, BbIOpaB KOMaHIY MEHIO
File = New File (®aiin = Hosslit ¢aiti). B oTKpbIBIIEMCS OKHE BBEJUTE IIPUBeE-
[leHHBIIT HYDKE VICXOHBIN KOf, U coxpaHute daii o nMmeHeM reversegam.py. Ha-
xmure knasumy F5 u samycture nporpammy. Ecin ipu BbInoTHeHMY TpOrpaMMbl
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BO3HVKAIOT OIINOKM, CPABHUTE KOJi, KOTOPBIil BbI HAOpa/N, C OPUTMHATBHBIM KO-
IIOM C IOMOLIBIO OHJIA/H-MHCTPYMEHTa Ha caliTe inventwithpython.com/diff/.

reversegam.py

1. # "PeBepcu": xioH "Oremnmo".

2. import random

3. import sys

4. WIDTH = 8 # JirpoBoe mome COIEPAUT 8 KJIETOK 10 WMDUHE.

5. HEIGHT = 8 # JirpoBoe IONE CONEPXNUT 8 KIETOK MO BECOTE.

6. def drawBoard(board):

7. # BeBeCTV MTPOBOE MOJE, IEPefaHHOe 3TOM QyHKWMM. Hu4ero He BO3BpPAUAThH.
8. print (" 12345678")

9. print (" +-------- +')

10. for y in range (HEIGHT):

11. print('$s|' % (y+l), end="")

12. for x in range (WIDTH):

13. print (board[x] [y], end="")

14. print('[%s" & (y+1))

15. print (" +-------- +')

16. print (' 12345678")

17.

18. def getNewBoard():

19. # Co3marh CTPYKTYPy HAHHHX HOBOTO YMCTOTO MIPOBOTO MOJIA.
20. board = []

21. for i in range (WIDTH):

22. board.append([" ', "', ", v, v, )
23. return board

24.

25. def isValidMove (board, tile, xstart, ystart):
26. # BepryTs False, eciy Xom UIPOKa B KJIETKY C XoopIuHaTamy xstart, ystart — HEIOmyCTMMEL.

27. #ECI3TO HOMYCTUMEIL X0, BEPHYTH CIIMCOK KIIETOK, KOTOPHE "MpycBom" Gk UTPOK, eCivi Gkl CHeJa Ty Ia XOx .

28. if board[xstart][ystart] != ' ' or not isOnBoard(xstart, ystart):
29. return False

30.

31. if tile == 'X":

32. otherTile = '0'

33. else:

34. otherTile = 'X'

35.

36. tilesToFlip = []

37. forxdirection, ydirectionin ([0, 1], (1, 1], (L, O], (L, -1}, [0, -1], [-1, -1], [-1, O, [-1, 1]]:
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38. X, y = xstart, ystart

39. x += xdirection # llepBent War B HampaBJEHMM X

40. y += ydirection # TlepBsit mwar B HampaBJeHMM Y

41, while isOnBoard(x, y) and board[x][y] == otherTile:

42. # MpomomxaTh OBATATHCA B STOM HANDPABIEHMM X U V.

43. ¥ += xdirection

44, y += ydirection

45, if isOnBoard(x, y) and board[x][y] == tile:

46, #ECTs duamxy, XOTODEEMOKHOIEDEBEPHY Th . JIBUraTh A B 00paTHOM HATPABIEHI 10 HOCTUREHIA MCROTHOM KIIE TR, OTMEYa s BCE QVLKI Ha STOMTIYTH

47, while True:

48. ¥ -= xdirection

49. y -= ydirection

50. if x == xstart and y == ystart:

51. break

52. tilesToFlip.append([x, V]

53.

54, if len(tilesToFlip) == 0: # Ecyim HM OfEa M3 QUUEK He NEPEBEPHYJIACh, 3TO HEIOMYCTHAME
X0I.

55. return False

56. return tilesToFlip

57.

58. def isOnBoard(x, y):

59. # BepryTb True, eciy KOOPIVHATH €CTb Ha MI'POBOM IOJE.

60. return x >= 0 and x <= WIDTH - 1 and y >= 0 and y <= HEIGHT — 1
61.

62. def getBoardWithValidMoves(board, tile):

63. # BepHyTb HOBOE NOJE C TOUKaMy, 0G03HAYAKLWMY IONYCTVMHE XOZIH, KOTOPHE MOXET CHENaTh UTPOK.
64. boardCopy = getBoardCopy (board)

65.

66. for %, y in getValidMoves (boardCopy, tile):

67. boardCopy[x][y] = "."'

68. return boardCopy

69.

70. def getValidMoves(board, tile):
71. #BepHYTb CIMCOK CIUCKOB C KOOPAVHATAMI X 1 Y DOy CTUMEX XOZOB 11 JaHHOTO MT'POKA Ha JAHHOM UTPOBOMIIOJIE .

72. validMoves = []

73. for x in range (WIDTH) :

4. for y in range (HEIGHT):

75. if isValidMove (board, tile, x, y) != False:
76. validMoves.append([x, V]

1. return validMoves

8.
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79. def getScoreOfBoard (board):

80. # OnpeneymMTh KONMMYECTBO OYKOB, NOJCYMTAB OMIKV. BepHyTh cnoBaps C kmodamy 'X' n '0'.
81. xscore = 0

82. oscore = 0

83. for x in range (WIDTH) :

84, for y in range (HEIGHT) :

85. if board([x][y] == 'X":
86. xscore += 1

87. if board[x][y] == '0":
88. oscore += 1

89. return {'X':xscore, 'O':oscore}
90.

91. def enterPlayerTile():
92. # T03BOMMTL UTPOKY BBECTY BHOPAHHYD QUMLKY .
93. #Bo3BpaliaeT CIMCOK C PUUKO UTPOKA B KaUECTBE IEPBOTO SJIEMEHTA Vi QMIKOJ KOMITbTEPA B KAUECTBE BTOPOTO.

94. tile = "'

95. while not (tile == 'X' or tile == '0'):
96. print ('Ber urpaere 3a X wm 0?')

97. tile = input () .upper (

98.

99. # TlepBEN! SJIEMEHT B CIMCKe — QMUKa MTPOKE, BTOPON 3NEMEHT — QuKa KOMIBOTEPa.
100. if tile == 'X":

101. return ['X', '0']

102. else:

103. return ['0', 'X']

104.

105. def whoGoesFirst():

106. # CrnyuayHo BHODaTh, KTO XOIAT MEPBEM.
107. if random.randint (0, 1) == 0:

108. return 'KommneioTep'

109. else:

110. return 'Yemosek'

111.

112. def makeMove (board, tile, xstart, ystart):

113. #TlomecTnTs GMUKY Ha UTPOBOE TOJIe BIIO3MUMB XStart, ystartumnepeBepHyTh KaKyn-100 QMIUKY IPOTHUBHYKE .

114. # BepryTs False, eciy 3TO HEIOMyCTMMENA XOI; BEPHYTh True, €Ciy HOMYCTUMHA.
115. tilesToFlip = isValidMove (board, tile, xstart, ystart)

116.

117. if tilesToFlip == False:

118. return False

119.

120. board[xstart] [ystart] = tile
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121.
122.
123.

for x, y in tilesToFlip:
board[x] [y] = tile

124.

125.
126.
127.

128.

129.
130.
131.

132.

133.

134,

135.
136.
137.

138.

139.
140.
141.
142.
143.
144,
145.
146.
147.

148.

149.
150.
151.
152.
153.
154.
155.
156.
157.
158.

return True
def getBoardCopy (board) :
# ComenmaTh Xommp CIUCKa board u BepHyThH ee.
boardCopy = getNewBoard()
for x in range (WIDTH):
for y in range (HEIGHT):
boardCopy[x] [y] = board[x][y]
return boardCopy
def isOnCorner(x, y):
# BepryTb True, eciy yxas3aHHasd NO3MLMS HAXOOUTCH B OIHOM M3 UETHPEX YIVIOB.
return (x == 0 or x == WIDTH - 1) and (y == 0 or y == HEIGHT - 1)
def getPlayerMove (board, playerTile):
# No3BOMMTL UTPOKY BBECTV CBOY XOF.
# BepeyTb xX0# B BuOe [X, V] (Wm BepHyTh CTPOKM 'momckaska' wm 'BExOZL') .
DIGITSITO8 = '1 2 3 456 7 8'.split()
while True:
print ('YxaxuTe xom, TeKCT "BEIXOL" LN 3aBEpPLEHNMS UTPH MM "NOOCKa3Ka" s BHBOLA NOLCKA3KM. ")
move = input().lower ()
if move == 'Bexon' or move == 'mozjckaska':
return move
if len(move) == 2 and move[0] in DIGITSITO8 and move[l] in DIGITSITO8:
x = int(move[0]) - 1
y = int(move[l]) - 1
if isValidMove (board, playerTile, x, y) == False:
continue
else:
break

else:
print ('3ro HemomycTyMent xon. Beemmre Homep cronbua (1-8) u Homep pama (1-8).')

print ('K npmmepy, 3Hauerue 81 nepemeliaeT B BEPXHMM MpaBelt yroi.')

159.

160.

return [x, yl

16l.

162

. def getComputerMove (board, computerTile):
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163.
164,
165.
166.
167.
168.
169.
170.
171.
172.
173.
174,
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.

de

de

h

h

# YUuTHBag [aHHOE MTPOBOE MOJIE M JaHHYD QMUKY KOMIBOTEPE, ONPEleNUTh,
# KyIa cIenarb XOI, M BEPHYTH STOT XOI B BUIE CmuCKa [X, V.
possibleMoves = getValidMoves (board, computerTile)

random. shuffle (possibleMoves) # CmenaTh CiyuaiHEM HOPSLOK XOZLOB

# Bcerma menaTh XOI B YIOJ, €CIM 3TO BOBMOXHO.
for x, y in possibleMoves:
if isOnCorner(x, y):

return [x, y]

# HariTy xom C HauOOMBLMM BO3MOXHEM KONVUECTBOM OUKOB.
bestScore = -1
for x, vy in possibleMoves:
boardCopy = getBoardCopy (board)
makeMove (boardCopy, computerTile, x, y)
score = getScoreOfBoard (boardCopy) [computerTile]
if score > bestScore:
bestMove = [x, Y]
bestScore = score

return bestMove

printScore (board, playerTile, computerTile):

scores = getScoreOfBoard (board)

print ('Bawm cuer: $s. Cuer xoMmmebrepa: %s.' % (scores[playerTile], scores[computerTile]))

playGame (playerTile, computerTile):
showHints = False
turn = whoGoesFirst()

print(turn + ' xomuT mepseM. ')

# OUMCTNUTH MTPOBOE TOJIE ¥ BHCTABUTH CTEPTOBHE QMUKMA.
board = getNewBoard()

board[3][3] = 'X'

board[3][4] = '0'

board[4][3] = '0O'

board[4] [4] = 'X'

while True:
playerValidMoves = getValidMoves (board, playerTile)

computerValidMoves = getValidMoves (board, computerTile)

if playerValidMoves == [] and computerValidMoves == []:
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205. return board # XOZOB HET HY y KOTO, Tak UTO OKOHUMTH MUTPY.

206.

207. elif turn == 'Uemozek': # Xon uesnoBexa

208. if playerValidMoves != []:

209. if showHints:

210. validMovesBoard = getBoardiWithValidMoves (board, playerTile)
211. drawBoard (validMovesBoard)

212. else:

213. drawBoard (board)

214, printScore (board, playerTile, computerTile)
215.

216. move = getPlayerMove (board, playerTile)

217. if move == 'Bmxozn':

218. print ('Bnaromapmv 3a urpy!')

219. sys.exit() # 3aBepuuTs PaGOTY NPOTPAMMEL.
220. elif move == 'mozckaska':

221. showHints = not showHints

222. continue

223. else:

224, makeMove (board, playerTile, move[0], move[l])
225. turn = 'Komnenrep'

226.

227. elif turn == 'Kommewrep': # Xon xommsoTepa

228. if computerValidMoves != []:

229. drawBoard (board)

230. printScore (board, playerTile, computerTile)
231.

232. input ('Haxumre kynaBuwy Enter Ind mpocMoTpa Xoma KOMIboTEpa.')
233. move = getComputerMove (board, computerTile)
234, makeMove (board, computerTile, move[0], move[l])
235. turn = 'Uenosex'

236.

2317.

238.

239. print('NpueercrByemM B urpe "Pemepcu"!')

240.

241. playerTile, computerTile = enterPlayerTile()
242.
243, while True:

244, finalBoard = playGame (playerTile, computerTile)
245.
246. # OTOOpasyUTh MTOTOBHI CUET.
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247, drawBoard (finalBoard)

248. scores = getScoreOfBoard (finalBoard)

249, print ('X Habpan %s ouxoB. O Habpan %s ouxoB.' % (scores['X'], scores['0']))
250. if scores[playerTile] > scores[computerTile]:

251. print ('Ber moBemum KoMmmboTep, 0BOTHaB ero Ha %s ouko! IlloznpaBnerns!' %

(scores[playerTile] - scores[computerTile]))
252. elif scores[playerTile] < scores|[computerTile]:
253. print ('Bel npourpam. KommeioTep nobemui Bac, OOOTHAB Ha %S OYKOB.' %

(scores[computerTile] - scores[playerTile]))

254. else:

255. print ("Huussa!')

256.

257. print ('XomuTe cHrpath eme pa3? (ma w Het)')
258. if not input().lower().startswith('z'):

259. break

WmnopTt mogynen n co3gaHne KOHCTaHT

Kak MbI YK€ Hay4IMINnCh, Ha4MHaeM IIpOorpaMmMy € MMIIOpTa MO,HY)'ICI?I.

# "Pemepcu": xyoH "Oremo".
. import random
. import sys

. WIDTH = 8 # JrpoBOe MOJe CONEPXMT 8 KIETOK MO WMPMHE.

[ S O N

. HEIGHT = 8 # VrpoBoe moje CONEPXMT 8 KJIETOK IO BHCOTE.

Kog B cTpoke 2 uMnoptupyeT MOAy/lb random A/ IOIy4eHNA JOCTYIA K €To
(byHKLU/IHM randint () u choice(). Kom B cTpoke 3 uMIopTupyer MOLyIb Sys IJId
HONTYYeHNs HOCTYIA K ero QYHKIMM exit ().

Kog B cTpokax 4 1 5 3afaroT jBe KOHCTAHTBI, WIDTH 1 HEIGHT, KOTOpbIe UCIO/Ib-
3YIOTCA JI/IA HACTPONKY UTPOBOTO IIOJIA.

CTpyKTypa AaHHbIX UTPOBOIro Nons

JaBaiite pasbepeMcs co CTPYKTYpOIt JaHHBIX UrpoBoro nons. OHa npejcTas-
JIAeT CO6OI7[ CIIMCOK CIIMICKOB, TOYHO TaK >X€, KaK B Mrpe «OXOTHI/IK 3a COKpOBI/IHIa-
mu» 13 T1aBbl 13, CIMCOK CIMCKOB CO3/Iae€TCA 3a TeM, YTOOBI C ITOMOLIbIO board [X]
[y] MOXHO 6bBLIO NPeJCTaBIATb CUMBOJL, HAXOAIIMUIICA B KJIETKE, PACIIONIOKEHHON
B MO3ULINN X II0 OCU X (HepeMemeHI/Ie BHeBo/BHpaBo) U B MO3ULIMK Y 110 OCH ¥
(BBepx/BHUS).
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OTUM CUMBOJIOM MOXXeT ObITb mubo ' ' (mpobes, mpefcTaB/IOLNIT MYCTYIO
KJIeTKy), '.' (TOYKa, yKa3bIBawoIas Ha BOSMO)KHBIIT XOJ B peXKMMe MOfICKa30K) MIN
'X' wm '0' (6ykBbl, npencTassatomye ¢uikn). [Tapamerp board o6o3HavaeT Ty
CTPYKTYPY AAHHBIX BUJIa CIIMCOK CIIMCKOB.

Ba)kHO OTMETHUTb, YTO €C/IV 3HAYeHMsI KOOPAVHAT X 11 ¥ UTPOBOTO MO OYAYT
BapbUpPOBATbCA OT 1 70 8, TO MHEKCHI CTPYKTYPhI JaHHBIX clicka — oT 0 7o 7.
HamMm npupeTca ckoppeKTupoBaTh KOf, /I y4eTa 3TOrO.

OTo6pakeHue Ha 3KpaHe CTPYKTYpPbl AaHHbIX UTPOBOro Nons

CrpyKTypa JaHHBIX UTPOBOTO IO/ — 3TO BCETO /IMIIb CIIMCOK B Python, HO HaM
HY>KeH 0ojiee YIOOHBII cIIoco0 IpeficTaBUTh ee Ha akpaHe. PyHkiusa drawBoard ()
HIPUHUMAET CTPYKTYPY GaHHBIX MO ¥ OTOOpaXkaeT ee Ha 9KpaHe, 4YTOOBI UTPOK
3HaJI, I7ie HaXOMATCA QUIIKIL

6. def drawBoard (board):

1. # BrBecTu MTpOBOE NOJe, NepPelaHHoe 3To QyHKuMM. Hyuero He BO3BpalaTh.
8. print (' 12345678")

9. print(' +-------- +)

10. for y in range (HEIGHT):

11. print ('%s|' % (y+l), end='")

12. for x in range (WIDTH):

13. print (board[x][y], end='")

14. print('|%s' % (y+1))

15. print(' +-------- +1)

16. print(' 12345678")

Oynkuma drawBoard () BBIBOAUT UTPOBOE II0OJI€ B TEKYILIEM COCTOSAHMUM, OCHO-
BBIBAsACh Ha CTPYKTYpPe NAHHBIX B MapaMeTpe board.

Kop B cTpoke 8 — IepBblit U3 BbI30BOB (YHKIVM print (), BBIIOTHAEMBII I
Ka)X/IOTO UTPOBOTO I107151; OH BBIBOLUT METKU JIJIS1 OCU X B BepxXHeit yacTy nons. Kop
B CTPOKE 9 BBIBOJIUT BEPXHIOK TOPM3OHTAIBHYIO CTPOKY mons. [uxi for B cTpoke
Kofia 10 6yzeT BBIIONHATBCS BOCEMb Pas, 10 OBHOMY pasy I Kakoro psaga. Kox
B CTpOKe 11 BBIBOOUT METKY JI/IS OCU ¥ B JIEBOI YaCTU IOJIA U COEPKUT apIyMEHT —
K/II04eBOe CI0BO end='", YTOObI BMECTO HOBOII CTPOKM II0JIs1 He BHIBOJNUTD HUYETO.

9TO CBA3aHO C TeM, 4TO APYIO}l UMK B CTPOKe 12 (KOTOPBI TaKKe BBIIOJI-
HSAETCSA BOCEMb Pas, 110 OJTHOMY UL KaXKJOTO CTONOLA B psAfle) BBIBOAUT KaXKIYIO
KJIETKY BMECTe C CUMBOJIOM X, 0, . MU NPOOEIOM B 3aBUCUMOCTI OT TOTO, YTO
xpanntcs B board[x] [y]. Bei3oB ¢yHKumm print () B cTpoke Koga 13 BHYyTpH 3TO-
TO IMK/IA TAKXKe COfIeP>KUT apryMeHT — K/IoYeBoe C/I0BO end='', YTOOBI CMBOI
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HOBOI1 CTPOYKM MO/ He BBIBOAM/ICA. DTO CO3JACT Ha KpaHe OfHY CTPOKY BUa
T XXXXXXXX | 1" (ecnu KaxKgoe U3 3HaveHumit board [x] [y] 6b110 'X').
ITocrie BBIIONHEHYS BHYTPEHHETO IIMK/Ia B CTPOKax 15 u 16 BbI3bIBaeTcs PyHK-
1y print (), KoTopas BRIBOAUT HUYKHIOIO TOPU30HTAIbHYIO0 CTPOYKY M METKY OCH X.
Iux for B crpoke 13 popmupyer urposoe mnorne.

12345678

1| XXXKKKRK |1
2 KEKKKKKK | 2
3| KXKKKKKK |3
4| XXXKKKKX | 4
5| XXXXKKKK |5
6| XXXXKKKK | 6
7| XXKKKKKK | T
8| XXXXKKXX |8

12345678

KoneuHo, BMecTO X HEKOTOpBIE KJIETKY Ha I1071e OYAyT OTMeYeHbI 3HAKOM JPY-
roro urpoka (0), TO4Koii (. ), ec/iu BKIKYEH PEXNM MOCKA30K, MIN IIPOOeToM st
IYCTBIX KJIETOK.

Co3paHue CTPYKTYpbl AaHHbIX HOBOIO MIPOBOrO NONs

@ynkuma drawBoard() BBIBOAMUT CTPYKTYPY BAHHBIX IIOJIl Ha 3KPaH, HO HaM
TaKKe HY>KHO KaKVM-TO OOpasoM CO3[jaTb 9TM CTPYKTYpPbl HaHHBIX. DPyHKIuA
getNewBoard () BO3BpallaeT CIMCOK BOCBMU CIIMCKOB, KaXK/IbIJl 113 KOTOPBIX COiEp-
JKUT BOCeMb CTPOK ' '. OHU IIpefCTaB/IAI0T COO0IT YNCTOEe UTPOBOE HOIE.

18. def getNewBoard():

19. # Co3mars CTPYKTYPY HAHHHX HOBOTO YMCTOTO MIPOBOTO MOJIA.
20. board = []

21. for i in range (WIDTH):

22. board.append([' ', "', ", 0, v, n )
23. return board

Kop B cTpoke 20 co3faeT CIUCOK, COfiepKalluii BHyTpeHHMe crucku. Lukn
for mobaB/iseT BHYTPb 3TOrO CIMCKA BOCEMb CIMCKOB. DTU BHYTPEHHME CIIVCKMA
cofiep)XaT BOCeMb CTPOK J/IsI IpefCTaBlIeHNs BOCbMM IIYCTBIX K/IETOK Ha IIOJIe.
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Bmecre sTOT KOJ co3maeT mose ¢ 64 myCThIMM K/IeTKaMM — Hada/IbHbIN BUJL, ITOJIA
urpsl «Pesepcu».

lNMpoBepKa gonycTMocCcTH Xoaa

VIMest CTPYKTYPY ZaHHBIX UTPOBOTO IO/, PUILIKY UTPOKA ¥ KOOPAMHATBHI X U ¥
€ro xoja, (byHKLU/m isValidMove () MOMKHA BEpHYTb 3HaYeHMe True, €CIM IIpaBuUIa
urpsl «PeBepcu» MO3BOJAIOT CAIE/IATD XOJ] IO 3TUM KOOPAMHATAM, U False, ecrin He
03BO/ISAIOT. UTOOB! X0/ ObUI HOMYCTMMBIM, OH JJO/DKEH OBITH CAEIaH B Ipefenax
UTPOBOTO IIOJIfA, & TAK)XKe ITepeBepHYTh XOTs ObI OfHY 13 (UIlIeK IPOTUBHIUKA.

9OTa QYHKUMSA UCIIONb3yeT HECKOMbKO KOOPAMHAT X U ¥ Ha II07Ie, TaK YTO Iepe-
MeHHBIE xstart U ystart OTCIEKMBAIOT KOOPAMHATDI X M y UCXOJHOTO XO/a.

25. def isValidMove (board, tile, xstart, ystart):
26. # BepryTh False, eciy Xon UIpoka B KJIETKY C KOOpIuHaTamy xstart, ystart — HemomycTumsii.
21. # ECq 3TO IOMyCTMMEY XOI, BEPHYTh CMMCOK KJIETOK, KOTOpele "mpucBoun" OH UIPOK, eciy Gkl

clienall Typa Xon.

28. if board[xstart][ystart] != ' ' or not isOnBoard(xstart, ystart):
29. return False

30.

31. if tile == 'X":

32. otherTile = '0'

33. else:

34. otherTile = 'X'

35.

36. tilesToFlip = []

Kop B cTpoke 28, ncrionb3sys pyHkumio isOnBoard() (KOTOpyIo MBI OIpefennm
[I03)Ke), IPOBepseT, IPYHAMIKAT 1M KOOPAMHATHI X ¥ Y UTPOBOMY IIOJIIO ¥ ITyCTa
M 9Ta KJIeTKa. JTa QyHKIUA IpoBepseT, YTO 3HAYeHNsI KOOPAMHAT X M Y HaXO-
IATCA B AManasoHe Mexnay 0 v 3HadeHyssMy WIDTH (mvpuubl) vy HEIGHT (BBICOTBI)
UTPOBOTO IO/ MUHYC 1.

®uinka urpoxa (4emoBeKa Wi KOMIIBIOTEPA) COAEPXKUTCS B mapamerpe tile,
HO 3TOJ1 pyHKLIMY JOMDKHA OBITD TaKOKe M3BecTHA (uIIKa IpoTuBHYKa. Ecim du-
Ka Urpoka — X, T, 04eBUIHO, PpMIIKa IPOTUBHMKA — 0, ¥ HA060poT. [/ aTOro
B CTpOKax 31-34 MbI NCIIONMb3yeM MHCTPYKIMIO 1f-else.

HaxkoHer|, ecmy 3ajjaHHbBle KOOPAVHATBI X M Y JONYCTUMBI, (QYHKIVA
isValidMove () BO3BpallaeT CIMCOK BCeX (uilleK IPOTUBHMKA, KOTOpble OYAYT Iie-
PEBEPHYTHI 3TUM XOLOM. MBI CO3/1aeM HOBBIN ITyCTON CIUCOK, tilesToFlip, KoTo-
Ppbl OyzieM MCIO/Ib30BaTh AJI XpaHeHMsI BCeX KOOP/MHAT (PUILIKN.
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MpoBepkKa KaXKAoro n3 BOCbM1 HanpaBieHUI

Y008I XOF OB [OIYCTUMBIM, UTPOK JO/DKEH IEPEeBEPHYTh XOTsI Obl OXHY 13
¢ulex MPOTUBHMKA, 32)KaB €€ MeX/[y HOBOII (DUIIKON 1 OFHOI U3 CBOUX CTAPBIX
¢uiex. ITO 3HAYNT, YTO HOBasA (PMILKaA HO/DKHA OBITH PALOM C OFHOI U3 (uiex
IPOTUBHMKA.

Ik for B cTpoke 37 BHIIOTHsIET IepebOp CIMCKa CIICKOB, COfEPIKAIil Ha-
IpaB/IeHs, B KOTOPBIX [IpOrpaMMa OyIeT IpOoBepsATh GUINKY IPOTUBHUKA.

37. forxdirection, ydirectionin ([0, 1], (1, 1], (L, O], [L,-1], [O, -1], [-1, -1], [-1, O], [-1, 1]]:

VrpoBoe nosne npencrasiseT co60i IeKapTOBY CUCTEMY KOOP/IMHAT C HAIIPaB-
neHuAMH x 1 y. EcTb BoceMb HallpaBjieHMII, KOTOPble HY>KHO IIPOBEPUTD: BBEpX,
BHM3, B/IEBO I BIIPaBO, a TAaKXKe YeThIpe AMaroHa/lIbHbIX HallpaBneHus. Kaxapiit u3
BOCBMM JIBYX3/IEMEHTHBIX CIIMICKOB B CIVICKE B CTPOKe 37 MCIONIb3YeTCA /A MPO-
BEpPKM OJHOTO M3 3TUX HampasjeHuii. [I[porpaMma nposepsieT HalpapjieHue, Ipu-
0aB/isis IepBOe 3HAYEHME B [BYX39/IEMEHTHOM CIIVICKe K KOOPAMHATE X, a BTOpOe
3HaYeHue — K KOOpAMHATE ).

ITockonbKy KOOPAMHATHL X YBEIMYMBAIOTCSA 110 Mepe NPOAIBYKEHNA BIIPaBo,
BBl MOXKeT€ IIPOBEPUTH [IPABO€e HAIIPAB/IeHNe, IPUOABUB 1 K 3HAYEHUIO KOOPAN-
HaThl X. Takum 06pa30M, crmcok [1, 0] Hp]/[6aB)'IHeT 1 K 3HaYeHMI0 KOOpJMHA-
Thl X ¥ 0 K 3Ha4eHUI0 KOOpAMHATHI y. [IpMHLIMI IpOBepKM HallpaBeHNA BJIEBO
IPOTUBOIOIOXKEH: BbruuTaeTe 1 (TO ecTh nmpubassiete -1) n3 3HaUYEHNSI KOOPIU-
HaThI X.

Ho 4ro6»l mpoBepuTh [yaroHajbHble HAIPaBJIEHMs, HY)XHO INPUOABIATH
K 3Ha4YeHNUAM 00enx KOOPIMHAT WM BBIYUTATh U3 HuX. Hanpumep, npubaBneHne
1 K 3HAYEHWIO KOOP/IMHATHI X 11 IpubaB/IeHne -1 K 3HaYeHUI0 KOOPAWHATHI Y TIPH-
BeJeT K IPOBEPKe JMAarOHa/IbHOTO HAIIPaB/IEH A BIIPABO-BBEPX.

Ha puc. 15.7 nokasaHa AnarpamMma, IIO3BOJIAIOIIAS JIeTYe 3alIOMHUTD, KaKoe
HalnpaBJieHle IIPEACTaBIeHO KaK/M JBYX9/IEMEHTHBIM CIIVICKOM.

X BO3pacTaeT —

['1, '1] [0) '1] [11 '1]

< y BO3pacTaert

[‘1: 0] [01 0] [1) OI

['1, 1] [0: 1] [13 II

Puc. 15.7. Kaxabi AByXaneMeHTHbIV CMMCOK NpeAcTaBiAaeT OfHO 13 BOCbMU Hanpas/ieHNi
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Iuxn for B cTpoke 37 mepebupaeT KaXXAblit U3 ABYX9/MIEMEHTHBIX CIIUCKOB,
4TOOBI IPOBEPUTD KaXKJI0e HallpaBjeHue. BHyTpy 1ukma for B ctpoke 38 mepe-
MEHHBIM X U ¥ C MOMOIIBI0 MHOXXeCTBEHHOTO IIPMCBAaNMBaHNA Ha3HAYEHBI Te JKe
3HaUeHMS, YTO U NepeMeHHBbIM xstart U ystart cooTBeTcTBeHHO. IlepeMeHHBIM
xdirection u ydirection mpucBamMBaroTcsA 3HaUEHMA U3 OFHOTO U3 IBYX3TI€MEHTHBIX
CIIICKOB; OHV M3MEHSIOT 3HaYEeHNA IIePEeMEeHHBIX X U ¥ B COOTBETCTBUM C IIPOBe-
PpsieMbIM HaIlpaBjIeHUeM B TOI UTepauuy IMKIa for.

37. forxdirection, ydirectionin [[0, 1], [1, 1], (1, 07, (L, -1], [0, -1], [-1, -1], [-1, 0], [-1, 1]]:

38. X, y = xstart, ystart
39. % += xdirection # IlepBEI WaT B HampaBIEHWM X
40. y += ydirection # IlepBsnt war B HampaBJeHMK Y

3HavyeHMs IepeMeHHBIX xstart 1 ystart OCTAHYTCsS TaKMMMU >Ke, YTOOBI Mpo-
rpaMma MOIJIa 3alIOMHITb, C KAKOJT K/IeTKV Havyanach Urpa.

ITomHMTE, A1 TOTO, YTOOBI XOF, OBII HOIYCTMMBIM, OH JJO/DKEH OBITh OffHO-
BPEMEHHO C/ieflaH B IIpefie/iaX UTPOBOTO MO U PALOM C OFHOM 13 (uIlieK Apyroro
urpoka. (B mporuBHOM crydae He 6yIeT HOCTYIHBIX AJIs IEPEBOPOTA (PUILIEK ITPO-
TUBHUKA, a UTPOK JO/DKEH [IePEeBEPHYTD, IO KpailHeil Mepe, OFHY (QUIIKY, YTOOBI
6p1Th forryctuMbIM.) Kop B cTpoke 41 mpoBepsieT 9TO YCIOBHE, U, €CTIN OHO He VC-
TUHHO, MHTEPIIPETaTOP BO3BPAIATCs K MHCTPYKLMU for /ISl BBIITOTTHEHMS [IPO-
BEPKI B CJIEAYIONeM HaIpaB/IeHNN.

41, while isOnBoard(x, y) and board[x][y] == otherTile:
42. # TpomoymxaTh NBUTATHCS B STOM HAMPABNEHMM X U .
43. % += xdirection
44, y += ydirection

Ho ecnu nepas npoBepeHHas KJIeTKa COLEPXNUT GUIIKY IPOTUBHUKA, IIPO-
rpaMMa JO/DKHA IIPOJO/DKATh IIPOBEPATh (PUIIKM IIPOTUBHMKA B 9TOM HallpasJie-
HJM, [IOKA He JOCTUTHET OFHOI U3 uIlIeK UIPOKa WM KoHIa noss. Crepyomas
¢uika B TOM e HaIpaBIeHUH IIPOBEPSIETCsI C IOMOIIBIO IOBTOPHOTO MUCIIOIb30-
BaHUS [epeMeHHbIX xdirection n ydirection, 4TO6BI HPUCBOUTD ITEPEMEHHBIM X 1 Y
CrefyIonye KOOpinHaThl Ha MpoBepKy. Tak uTo MmporpaMMa M3MeHseT 3HauYeHMs
IIEPEMEHHDIX X U Y B CTPOKax 43 u 44.

OnpegeneHve HannunA GpULLEK, KOTOPble MOXXHO NepeBepHYTb

3aTeM MbI IIPOBepsieM, eCTb M COCefHNUe (PUIIKM, KOTOPble MOXKHO IIepeBep-
HYTb.
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45, if isOnBoard(x, y) and board[x][y] == tile:
46. # ECTb (Quuky, XOTOpEHE MOXHO NEPEBEPHYTH. [BUMAThCA B OOPATHOM HAMpPABJIEHWYA OO0

JOCTUXEHUA I/[CXOJIHOﬁ KJIETKM, OTMEYas BCE Q)MLUKVI Ha 3TOM NyTH.

47, while True:

48. x -= xdirection

49. y -= ydirection

50. if x == xstart and y == ystart:
51. break

52. tilesToFlip.append([x, y])

Vucrpykuus 1f B cTpoke 45 npoBepseT, 3aHATa 11 KOOPAMHATA COOCTBEHHO
¢uikoit urpoka. ITa QuIIKa OYAET CIYKUTh OTMETKOI KOHLa «0yTepOoposar», 06-
Pa3soBaHHOrO (GUIIKaMI UTPOKaA, KOTOPbIe OKpyXaioT ¢uiky nporusHuka. Ham
TaKoKe HeOOXOMVIMO 3aIlcaTh KOOPAMHATH BCeX (UIEK MPOTUBHMKA, KOTOpbIE
HY>KHO IIePEBEPHYTh.

B crpokax 48 u 49 nuxi while mepemeraer x M y B 06paTHOM HaIpaBIeHNUN.
Jlo Tex mop Moka x ¥ y He BEPHYTCA Ha MICXOJHYIO MO3MLMIO xstart u ystart, us
HUX BbIYMTAIOTCA xdirection u ydirection, a KaKiasA MOSULIUA X M Y IPUCOENAUHSA-
eTcs K cmcky tilesToFlip. Korma x u y BOCTUI/IN KJIETKM C KOOPAMHATAMU xstart
n ystart, Kof B cTpoke 51 mpepbiBaeT BbiNo/IHeHMe IMKa. [TockonbKy ncxopnHas
KJIeTKa xstart u ystart mycTa (Mbl yOOCTOBEPMINCH B 3TOM B CTpOKax 28 u 29),
ycnoBue UMKiIa while B crpoke 41 npuMert 3HaveHue False. IIporpamma nepexogur
K CTpoKe 37, a [UKII for IpoBepseT CIefylollee HallpaB/IeHNeE.

Tax umkn for mposepseT Bce BoceMb Harnpasienuil. Ilocne 3aBepienns sToro
LIMIK/Ia CIIMCOK tilesToFlip OymeT cofep)kaTh KOOPAMHATHI X U ¥ BCeX PUIIEK Hallle-
TO OIIIOHEHTa, KOTOPBIe IIepeBEePHYIIICH ObI, eC/Iy 651 UTPOK MOXOAWUT OBI B xstart,
ystart. ITomuaure, (byHKuMH isValidMove () TOMBKO IIpOBEPAET, ObII /I MCXOLHBII
XOfl [OIYCTUMMBIM; OHA HE 3aHMMAETCSA PEaJbHbIM IIOCTOSHHBIM M3MEHEHUEM
CTPYKTYPbI JAHHBIX UTPOBOTO MOJIA.

Ecmu Hu ofiHa 13 ¢uiliek IPOTUBHIUKA He IIePeBEPHY/IAch HI B OFHOM U3 BOCh-
MM HaIIpaBJIeHUIT, TO tilesToFlip OyfeT MyCThIM CIIMCKOM.

54, if len(tilesToFlip) == 0: # Ecomu Hu OIHa U3 QMUEK He NEPEBEPHYJACh, 3TO HENOMYCTUMEIL XOI.
55. return False
56. return tilesToFlip

9TO MPU3HAK TOrO, YTO TAKOW XOJ, HENOIYCTUM, U (byHKuMH isValidMove ()
IO/DKHA BepHYTb 3HaueHume False. Vnade ¢yukums isValidMove() BosBpamiaer
tilesToFlip.
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MpoBepka AONYCTUMOCTN KOOPAUHAT

Oynkuus 1s0nBoard () BbI3bIBAETCS U3 (byHKLU/H/I isValidMove (). OHa BBIIIOIHSA-
eT IPOCTYIO IIPOBEPKY, YTOODI OLIPEHeNTNTDb, HAXOAATCS /U SaHHbIe KOOPAMHATHI X
U y B Ipefeiax urpoporo nomnA. Hampumep, KI€TKU ¢ KOOPAMHATOMN X 4 M KOOPAU-
HaTou ¥ 9999 He CyLecTByeT, TaK KaK KOOPAMHATHI Y 3aKAaHYMBAKTCA 1, YTO PABHO
WIDTH - 1 mim HEIGHT - 1.

58. def isOnBoard(x, y):
59. # BepHyTh True, eciy KOOPIVHATH €CTh Ha MTPOBOM TOJE.

60. return x >= 0 and x <= WIDTH - 1 and y >= 0 and y <= HEIGHT — 1

Bb130B 9TOIt (QYHKLUM CIYXXUT COKpallleHNeM JIOTMYECKOrO BBIPaXKEeHs
B CTPOKE 72, KOTOpO€ NPOBepsIeT, HAXOAATCA /Y 3HAYEHUA U X, ¥ ¥ MeXXAy 0 m WIDTH
- Twnm 0 m HEIGHT - 1 (To ecTb B guamasone ot 0 1o7).

MonyuyeHune cnucka co Bcemu AONYCTUMbIMY XoAamMm

Temepp maBajiTe CO3GAaZMM PEXMM IMOLCKA30K, KOTOphI OymeT oTobpa-
JKaTb II0JIe CO BCEMIU BO3MOXKHBIMU XOJAMM, OTMeueHHbIMU Ha HeM. DyHKiud
getBoardWithValidMoves () BO3BpaljaeT CTPYKTYPY JAaHHBIX UTPOBOTO IO, KOTO-
pas cofiep>KIT TOYKM (.) BO BCeX K/IeTKAaX, XOfIbI B KOTOPBIE IOMYCT/MBI.

62. def getBoardWithValidMoves (board, tile):

63. # BepHYTb HOBOE MOJE C TOYKaMy, OOO3HAUAKWMMM NONYCTVMHE XOZH, KOTOPHE MOXET CHENaTh
UTPOK.

64. boardCopy = getBoardCopy (board)

65.

66. for %, vy in getValidMoves (boardCopy, tile):

67. boardCopy[x] [y] = '.'

68. return boardCopy

Ora QYHKIUA CO3HaeT KOIMIO CTPYKTYPBI HaHHBIX HOJA board ¢ MMeHeM
boardCopy (Bo3Bpaiaemyo QyHKImeit getBoardCopy () B cTpoke 64) BMeCTO TOTO,
YTOOBI U3MEHATD IepefjaHHYIo el B mapaMeTpe board. Koy B cTpoke 66 BbI3bIBaeT
¢dyukuio getValidMoves (), 4TOOBI MOTYYUTH CIMCOK KOOPAMHAT X U y CO BCEMM
MOIYCTUMBIMM XOfIaMI, KOTOPbIE€ UTPOK MOXKET cfiefiaTh. Komus urpoBoro nons
OTME€YaeTCA TOYKAMM B COOTBETCTBYIOIINX K/I€TKaX M BO3BPaILaeTCA.
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Qynxuua getValidMoves() BosBpalllaeT CHMCOK IBYXSJIEMEHTHBIX CIIMCKOB,
B KOTOPBIX COZIep>KaTCsl KOOPAVHATDL X U1 ¥ BCEX JONMYCTUMBIX XOROB ik tile
IJIA CTPYKTYPHBI JaHHBIX I0/IsA B IIapameTpe board.

70. def getValidMoves(board, tile):
1. # BEpHYTb CNMCOK CIMCKOB C KOOPIMHATAMA X ¥ Y LONYCTMMEIX XOHOB IJIS HAHHOTO MIPOKa Ha

OaHHOM MI'POBOM I[IOJIE.

2. validMoves = []

73. for x in range (WIDTH) :

4. for y in range (HEIGHT) :

75. if isValidMove (board, tile, x, y) != False:
76. validMoves.append([x, v])

1. return validMoves

Ita QyHKUMA NCIOIb3yeT BIOXKEeHHbIe IMKIIBL (B CTpOKax 73 u 74) pud npo-
BEpKU KaXJI0M KOOPAMHATHL X U y (BceX 64 KOOpAMHAT), BBI3bIBasA (YHKILUIO
isValidMove () B COOTBETCTBYIOLIEN K/IETKE U IIPOBEPSs, BO3BPAILlAET OHA 3HAYEHNE
False M/IM CIIMICOK BO3MOYKHBIX XOZIOB (B ITOC/IEHEM C/Tydae X0, AB/IAeTCS JOIyCTHU -
mbiM). Kaxkgas jonyctumast KoopamHara x 1 y fo06aB/seTcs B CIIMCOK validMoves.

BbizoB ¢pyHKLUMM bool ()

Bo3MOXHO, BRI 3aMeTI/IN, YTO B CTPOKe 75 mporpamMma IIpOBEPsET, BO3Bpa-
jaeT au <byHKLU/m isValidMove () 3HaueHMe False, HECMOTps Ha TO, YTO OHA BO3-
BpalaeT ciycok. YToObI MOHATD, KaK 3TO paboTaeT, BaM HY)KHO HEMHOTO Y3HATb
0 JIOTMYeCKMX TUIIaX U QyHKIMMU bool ().

@ynxuusa bool () MoxoXKa Ha (byHKLU/H/I int () mstr(). OHa Bo3Bpalaer ormye-
CKUI TUII IIEPEJAHHOIO €11 3HAYEH .

bonpmmHCTBO TMIIOB JAaHHBIX MMEIOT OFHO 3HAYEHNME, KOTOPO€e MPUHIMAETC
False m1st 9TOrO THUIIA BaHHBIX. [Ipy aTOM m060€ ipyroe 3HaYeHMe cunTaeTcs True.
Henoe uncno 0, uncro ¢ masaoes sanAroi 0, 0, mycTas CTpoKa, IyCTOM CIMCOK
U IIyCTOM C/I0BAaphb NPVHMMAIOT 3HadeHMe False, KOIfja NCIONb3YIOTCSA, HAaIpUMeED,
B Ka4eCTBe YCJIOBMA /I MHCTPyKuuu 1f mnim umxia. Bce ocranpHble 3HaYeHUA —
True. B MHTepaKTHBHOI 000/I04Ke BBENUTE C/IEAYIOLIVe KOMAH/IbL:

>>> bool (0)
False
>>> bool(0.0)

False
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>>> bool('")

False

>>> bool([])

False

>>> bool ({})

False

>>> bool (1)

True

>>> bool ('npuer')

True

>>> bool([1, 2, 3, 4, 5])
True

>>> bool ({'cmam':'cup', 'pobux':'6obux'})

True

YcnoBuA aBTOMaTUYECKYM MHTEPIPETUPYIOTCA KaK JIOrMYecKue 3Hadenns. Bor
HOYeMy YC/IOBUE B CTPOKe 75 paboraeT paBuiIbHO. Beizos pyHKimm isvalidiove ()
BO3BpalljaeT WM JIOTUYECKOe 3HaYeHe False, MM HENYCTOM CIMCOK.

Ecnu BBl mpeficTaBuUTe, YTO BCE YC/IOBNUE IIOMEIAETCsl BHYTPU BbI30Ba (PYHK-
1y bool (), Torga ycnmoBue False B cTpoke 75 ctaHOBUTCsA bool (False) (uro, pasyme-
€TCs, paBHO False). A YCIIOBME HENYCTOrO CIMCKA, IepeJaHHoro q)YHKL[I/H/I bool ()
B KayeCcTBe ITapaMeTpa, BepHeT True.

nonyquwe UrpoBoOro cyeta

(DyHKuI/IH getScoreOfBoard () MCIONMB3yeT BIOKEHHbIE IMUKIIBI for, YTOOBI IIpo-
BEpUTH Bce 64 MO3NLIMM Ha MOJIe U BBIACHUTD, KaKye Ha HUX eCTb (PUIIKY UIPOKa
(ecnu ecTn).

79. def getScoreOfBoard (board):

80. # OmpeneymTe KOMMYECTBO OYKOB, NOACUMTAB Quuky. BepuyTs cnoBaps C kmowamy 'X' un '0'.
81. xscore = 0

82. oscore = 0

83. for x in range (WIDTH):

84, for y in range (HEIGHT) :

85. if board[x][y] == 'X":

86. xscore += 1

87. if board[x][y] == '0":

88. oscore += 1

89. return {'X':xscore, '0':oscore}
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B crpoke 86 Kop yBenmuMBaeT 3Ha4Y€HME IEPEMEHHOM Xscore IiA KaXKJ oM
¢umkm X. B cTpoke 88 yBenmmuusaeTcs oscore AL Kaxaoit gpuiuku 0. 3aTeM GyHK-
LM BO3BPALaeT XsCore M 0SCore B CI0Bape.

MonyuyeHune caenaHHOro NrPoKom Bbibopa puLKN

®ynxuus enterPlayerTile () copalMBaeT UTPOKa, KaKoil (UIIKON OH KelaeT
urparb, X nnn O.

91. def enterPlayerTile():
92. # TO3BONMTE UTPOKY BBECTY BHODPAHHYO QUUKY.
93. #Bo3BpamaeT CIUCOK C QUIIKON UTPOKa B KaUECTBE IEPBOTO BIIEMEHTA Y QMIIKOV KOMIBNTEDAE B KaUECTBE BTOPOTO.

94, tile = "'

95. while not (tile == 'X' or tile == '0"):

96. print ('Ber urpaere 3a X mm 0?')

97. tile = input().upper (

98.

99. # TlepBEII 37IEMEHT B CIMCKe — (QuKa MIPOKa, BTOPOM SIEMEHT — (QMIKa KOMIBOTEDA.
100. if tile == 'X":

101. return ['X', '0']

102. else:

103. return ['0', 'X']

Iuxi for 6ymeT MpOJO/DKATh BLIIOMHATHCS, IOKA UTPOK He BBEAET IIPOINC-
HYIO WIN CTPOYHYI0 OykBY X m 0. 3ateM QyHKIMA enterPlayerTile () BosBpala-
€T CIIMCOK 13 JIBYX 37IeMEHTOB, B KOTOPOM BBIOpaHHAs UTPOKOM (MILKA ABIAETCA
IIePBBIM IEMEHTOM, a (UIlIKa KOMIbIOTepa — BTOPBIM. I103xe Ko B cTpoke 241
BbI3bIBaeT PYHKINIO enterPlayerTile () M MCIONB3yeT MHOXXECTBEHHOE IPHCBAN-
BaHIUe, YTOObI IIOMECTHUTD 3TH [IBa BO3BPAIlleHHBIX 5/IeMEHTA B JIBe IIepeMeHHbIE.

OnpepeneHne NepBoro UrpokKa

Qynxuusa whoGoesFirst () crydaiiHbIM 06pa30M OIIpefeNnsaeT, KTO JIeJIaeT XOf,
IIePBBIM, 1 BO3BpallaeT M100 CTPOKY 'KommsuTep', 60 CTPOKy 'UYernosex'.

105. def whoGoesFirst():

106. # CryuayHo BHODPaTh, KTO XOIAT MEPBEM.
107. if random.randint (0, 1) == 0:

108. return 'Kommsiorep'

109. else:

110. return 'Yemosek'
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NMomeweHve puwKn Ha none

Oynkius nakeMove () BBI3bIBaeTCs, KOTA UTPOK XO4YeT BBICTABUTD (PUILKY Ha
TOJIe U IIepeBEePHYTh Apyrue QUIIKY B COOTBETCTBUM C IIPaBUIAMU UTPBI.

112. def makelMove (board, tile, xstart, ystart):

113. # TomecTuts GMUKY Ha MTPOBOE MOJE B MO3MLUMO xstart, ystart u mepeBepHYTh KakKyn-ymb0
UKy MPOTVBHMKA .

114, # BepryTh False, eciy 5TO HEIOMyCTMMENE XOL; BEPHYTs True, €C/y HOMYCTYMEIA.

115. tilesToFlip = isValidMove (board, tile, xstart, ystart)

Ota QyHKIMA Ha MeCTe U3MeHseT epefjlaBaeMylo il CTPYKTYPY AaHHBIX ITOJIS
board. VIsMeHeHNs1, BHeCEHHbIE B IIepeMeHHYIO board (IIOCKONBKY 3TO CCBUIKA Ha
CIIVICOK), OYAyT BHECEHBI ITI0OAbHO.

Bornbiast 9acTh paboThI BBIIONHACTCS QyHKUMelT 1sValidMove () B crpoke 115.
OTa QYHKIMA BO3BpAILAeT CIIMCOK KOOPAMHAT X U ¥ (B IBYX3JIeMEHTHOM CIINCKe)
¢uinek, KOTopble HY>KHO IepeBepHYTb. [IOMHMTe, YTO eC/IM apryMeHTHI xstart
U ystart yKakyT Ha HeJOYCTUMBII X0f, QyHKIus isValidMove () BepHeT jormde-
CKOe 3HaueHIe False — oT0 mpoBepseTca B CTpoke 117.

117. if tilesToFlip == False:
118. return False

119.

120. board[xstart] [ystart] = tile
121. for x, y in tilesToFlip:
122. board[x] [y] = tile

123. return True

Ecnu sHaveHMe, Bo3BpaltaeMoe PyHKIueit isValidove () (Terepb XpaHsIeecs
B tilesToFlip) — False, TO CIJYHKIU/IH makeMove () B cTpoke 118 Takxe BepHeT False.

B nporusHOM crydae dyHKuuA isValidMove () BO3BpallaeT CHMCOK K/IETOK Ha
oJIe, B KOTOPBIX HY>KHO IlepeBepHYThb ¢uiku (cTpoka 'X' mwmm '0' B tile). Kop
B cTpoke 20 HagHavaeT KIETKY, B KOTOPYIO iepeMecTuca urpok. Lukn for B crpo-
ke 121 Ha3HavyaeT Bce QUIIKM, KOTOPbIE HAXOATCA B CIIUCKe tilesToFlip.

Co3paHue Konum CTPYKTYpbl AaHHbIX UTPOBOro nons

Oynkuus getBoardCopy () oramyaercs ot getNewBoard () . DyHkuuA getNewBoard ()
CO3aeT CTPYKTYPY HAHHBIX IIYCTOTO UTPOBOTO IIOJI, KOTOPas COHEP)KUT JIMIIb
IyCTble KJIETKU M YeTblpe crapToBble uurky. Oynkuus getBoardCopy() cosmaer
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CTPYKTYPY LaHHBIX ITyCTOTO IO/, HO 3aT€M KOIMPYET BCe MO3UIINY B IIapaMeTpe
board ¢ momolpio BroxkeHHOro 1ukia. VIV ucnonesyer ¢pyHKIuo getBoardCopy (),
4T06BI 6BITa BO3MOXKHOCTbD BHOCUTD M3MEHEHUS B KOINIO UTPOBOTO IOJISI, He U3-
MeH:As MCXO[HOe UTPOBOe IIo/Ie. JTa METOAMKA TaKXKe JMCIIONIb30Bajach B UIpe
«KpecTuku-nonukn» B rnase 10.

125. def getBoardCopy (board):

126. # CmenaTe xommo crucka board ¥ BEpHYTH ee.
127. boardCopy = getNewBoard ()

128.

129. for x in range (WIDTH):

130. for y in range (HEIGHT):

131. boardCopy[x] [y] = board[x][y]

132.

133. return boardCopy

Bei3oB ¢yHkumm getNewBoard () HasHadaet boardCopy CTPYKTYpOIt JAHHBIX HO-
BOT'O UTPOBOrO NOJIA. 3aTeM fiBa BIOJKEHHBIX LIMK/IA f0r KONMMPYIOT KOXKAYIO U3 64
¢uiex u3 board B KOIMIO CTPYKTYPBI ZAHHBIX MO boardCopy.

OnpepgeneHve TOro, HAXOA4UTCA N KNeTKa B yrny

®yukims isOnCorner () Bo3BpalaeT 3HadeHue True, eC/IM KOOPAMHATBI COOT-
BETCTBYIOT YITIOBOII KiteTKe ¢ koopauHatamu (0, 0), (7, 0), (0, 7) nnn (7, 7).

135. def isOnCorner(x, y):
136. # BepryTs True, eciy yKa3aHHas MOBMUUS HAXOIATCH B OIHOM Y3 UETHPEX YIJIOB.

137. return (x == 0 or x == WIDTH - 1) and (y == 0 or y == HEIGHT - 1)

B nporusHOM cryvae ¢yHKumaA isOnCorner () Bo3Bpamaet False. ITosxe Ml
OyneM UCIIONb30BaTh 3Ty GYHKIMIO LA IporpaMmuposanys VI

NMonyuyeHne xoaa Nrpoka

Dyuxuus getPlayerMove () BBI3BIBAETCSI, YTOOBI IIO3BOMNTD UTPOKY BBECTH KO-
OPAMHATHI C/IEAYIONIEro Xofa (M IPOBEePUTD, OIYCTUM M OH). VIFpoK Takxe Mo-
JKeT BBECTH CJIOBO N0JCKa3Ka, YTOOBI BKIIOUNTD (€C/IM BBIK/II0YEH ) UM BBIK/IIOUNTD
(ecnu BKITIOUEH) peXXMM IMOfICKa30K. HakoHell, UTPOK MOXKET BBECTU CIOBO BHXOJ
IIS1 BBIXO/IA U3 UTPBI.
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139. def getPlayerMove (board, playerTile):

140. # TI03BOMMTH UIPOKY BBECTM CBOM XOI.
141. # BepeyTh x0n B BuOe [X, V] (W BepHyTh CTPOKM 'momcxaska' wm 'BexOZ')
142. DIGITSITO8 = '1 2 3 456 7 8'.split()

Koncranra DIGITS1TO8 comep>xut cnucok (1, 2, 3, 4, 5, 6, 7, 8]. Dynxkuyusa
getPlayerMove () mcnonb3yer DIGITS1TO8 mapy pas, a MMA KOHCTaHTHI IIPOILE MPO-
4NUTaTh, YEM MOIHOE 3HAUYeHMe crnucka. Henb3sa mcnonb3oBath MeTop isdigit(),
IIOTOMY 4YTO 3TO ITO3BONUT BBOAUTD O 1 9 — 3Ha4YeHN, He ABIAIINECH JOIYCTHU-
MBIMM KOOPAMHATaMI Ha I10JIe pa3MepoM 8 x 8.

Iuxn while mpopo/mKaeT BHIIONHEHME [0 T€X MOP, IOKA UTPOK He BBELET JI0-
ITyCTUMBIV XOfI.

143. while True:

144. print ('Vxaxure xom, TexcT "BHXON" IS 3aBepUeHMA MIDH WM "NOACKa3ka" Ins BHBOLA
MOACKa3KM. ')

145, move = input().lower (

146. if move == 'Buxom' or move == 'momckaszka':

147. return move

Kogx B cTpoke 146 mpoBepsieT, XoueT /I UTPOK BBINTY MIU MepeKTIIUTb pe-
JKUIM IIOfICKAa30K, a KOfl B CTpOKe 147 Bo3BpalljaeT COOTBETCTBEHHO CTPOKY 'Bhx0On'
wm 'noxckaska'. Merop lower () BBI3BIBAeTCS B CTPOKe, BO3BpallaeMoll QpyHKIM-
el input (), Mo3TOMY UIPOK MOXKeT BBecTu [OJCKASKA MM Bexon, M KO, BC€ PaBHO
«II0VIMET» KOMaHJY.

Koy, koTOpBIN BBI3BAI (})yHKuM}o getPlayerMove(), 6YI[CT peliarp, 4YTO [IenaTh,
€C/IM UTPOK XOYeT BBIIITYU WM IEPEKIIOUNTD PEXUM IOACKa30K. Eciu urpok BBo-
JUT KOOPAIMHATHI [/I XOJa, MHCTPYKIMA if B cTpoke 149 mpoBepseT, JOIyCTUM JIN

3TOT XOJ.

149, if len(move) == 2 and move[0] in DIGITSITO8 and move[l] in DIGITS1TO8:
150. X = int(move[0]) - 1

151. y = int(move[l]) - 1

152. if isValidMove (board, playerTile, x, y) == False:

153. continue

154, else:

155. break
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Wrpa oxupaer, 4To UTPOK BBEJET KOOPAMHATBI X U ¥ CBOETO XOja B BUJE
IBYX 4mcen 6e3 Kakoro-nmb6o cuMBosia win npobena mexxpy Humm. CHavdama Kop
B cTpoKe 149 mpoBepsieT, 4TOObI pa3Mep CTPOKY, KOTOPYIO BBeJI UTPOK, ObIT pa-
BeH 2. Ilocre aTOro oH TakXKe IpoBepsieT, ABMATCA mu umove [0] (IIepBbIil CMMBOJ
B CTpOKe), M move [1] (BTOpPOII CUMBOJI B CTPOKE) CTPOKaMM, JOCTYIIHBIMM B CIIIICKe
DIGITSITOS.

ITomMHMTE, 9TO CTPYKTYpHl JAHHBIX UTPOBOTO IO/ MMEIT MHJEKCHI OT 0 J0
7, a He ot 1 o 8. Korpa mome orobpakaetcst B drawBoard (), KO BBIBORUT OT 1 10
8, IOTOMY 4YTO HEIPOTPaMMIICTHI IIPUBBIK/IN, YTO YMC/IAa HAYMHAKTCA € 1, a He ¢ 0.
ITosromy pna Hpeo6pa30BaHI/IH CTPOK 13 371eMeHTOB move[0] m move[l] B Le/mble
uucna, CTpoku 150 u 151 BbrmTaroT 1 13 3Ha4eHMIT IEPEMEHHBIX X 1 .

Jlaxke ecny UIPOK BBE JOIYCTUMBIN XOfl, KOfI IOJDKEH IIPOBEPUTH, paspe-
IlIeH IY 3TOT XOfi TpaBUIaMM UTPHI «PeBepcy». ITO OCYIIECTBACTCS C TTIOMOIIBIO
¢byHKym isvValidMove (), KOTOPOII ITepeaeTcsi CTPYKTypa JaHHBIX UTPOBOTO MO,
¢uika UrpoKa 1 KOOPAMHATBI X 1 Y XOJa.

Ecnu isValidMove () Bo3BpallaeT 3HaYeHMe False, B cTpoke 153 BBINONIHAETCA
MHCTPYKLMA continue. 3aTeM MHTepIIpeTaTOp BO3BpalllaeTcsA K Havaly UMKIa while
)l CHOBA 3allpalllyBaeT y UI'POKa JOIYCTUMBIN X0f. B NMpoTUMBHOM cilyyae UIPOK
TeICTBUTE/IHHO BBETI JOIIyCTUMBII XOJ, M MUHTEPIPETATOP [JO/DKEH BBIATH U3 IIUK-
ma while.

Ecnu ycnoBue ipu MHCTPYKLuM 1f B cTpoke 149 ObUIO TOXKHBIM, 3HAYUT, UTPOK
He BBeJT JONyCTUMBI X0, Crpoku 157 1 158 coo61aoT NrpoKy, Kak IpaBUIbHO
BBOJINUTD XOJIBI.

156. else:
157. print ('3ro HemomycTuMelt xoxn. Beemure HoMep cronfua (1-8) u Homep psma (1-8).'")

158. print ('K npuvepy, 3HaueHve 81 nepemelaeT B BEPXHM NPaBHY yrod.')

Ilocne 3TOrO MHTEpPIpETATOP BO3BPALAETCA K MHCTPYKUMM while B CTpo-
Ke 143, MOCKO/IbKy CTpOKa 158 — mocnenHAs CTpoKa He TONbKO B 6110Ke else, HO
u B 6110Ke while. ITuk while 6YHCT IIPOJIO/KATh BBIIIOHATHCA [0 TeX IOP, ITOKa
UTPOK He BBEET HOIYCTUMBIiT X0f. EC/ii urpok BBOANUT KOOPAMHATHI X U ¥, 6ymeT
BBINIOJIHEH KOJ B CTpOKe 160.

160. return [x, y]

Haxownen, ecmu kon B cTpoke 160 BbimonHsercs, PyHKuuA getPlayerMove ()
BO3BpaIlaeT CIMCOK U3 JBYX 9/IEMEHTOB C KOOPAMHATAMU X U ¥ OIYCTUMOTO X071
UTPOKA.
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NMonyyeHne xoga KomnbloTepa

C nomomnpio pyHkmu getComputerMove () Mbl peanusyem anroputm V.

162. def getComputerMove (board, computerTile):

163. # VunTHBaA DAHHOE MTPOBOE MOJE M HaHHYW OMUKY KOMIbOTEPa, ONPENeNUTh,
164, # xyma chenaTb XOH, ¥ BEpPHYTh BTOT XOI B BuIE CIMCKA [X, V].
165. possibleMoves = getValidMoves (board, computerTile)

OO6BIYHO BBl MCIIONb3yeTe pe3y/IbTaThl, IONydYeHHble OT QYHKLUK
getValidMoves (), [/Ist peXXyMa IIO[CKAa30K, KOTOPBI BBIBEET . Ha II0NE, YTOOBI
II0OKa3aTh UTPOKY BCe €ro BO3MOKHBIEe Xonbl. Ho ecnn (byHKuml getValidMoves ()
Bo3biBaetcst ¢ ¢umikoit VI kommbiotepa (mapamerp computerTile), oHa Takxe
HaiifieT Bce BO3MOXKHBIE XOJIbl, KOTOPbIe MOXKET CHeNarh komnviomep. VIV Boibeper
JIY4YIINI XOJ, U3 3TOTO CIIMCKA.

CHauana @yHKuMH random.shuffle() cpemaer MOpPAJOK XOMOB B CIIVCKE
possibleMoves cmy4aiiHbIM.

166. random. shuffle (possibleMoves) # CmenaTe CIyuaiHsM MOPSIOK XOLOB

Hy>xHo mepeTacoBaTb cHmMCOK possibleMoves, mockonmbKy 310 cpemaer VI
MEHeEE NMPEICKa3yeMbIM; B IIPOTUBHOM CjIy4a€ UTPOK MOT 651 IIpOCTO 3alIOMHUTDH
XOZbl, HeOOXOMMbIe /151 HOOefbl, Bellb OTBEThI KOMIIbIOTepa BCeraa Ol Obl Ofu-
HaKOBBIMM. [laBajiTe PaCCMOTPUM aITOPUTM.

Pa3pa60'r|(a CTpaTeruu C yrnosbiMmun xogamum

YroBble X0bl — 3TO HeIoxast upest Ajist urpsl «PeBepcu», HOCKonpKy duinka
B YITIy BOCKM He MOXKeT ObITh IepeBepHyTa. Koy B cTpoke 169 mepebupaeT Kax-
Il X0 B cIMcKe possibleMoves. Ecmy Kakoi-mmbo M3 HMX SIBIAETCS YITIOBBIM,
IIpOrpaMMa BEePHET 3TY K/IETKY /A XOfla KOMIIbIOTEpa.

168. # Bcerga memaTe X0 B YTOJ, €CIM 9TO BO3BMOXHO.
169. for x, y in possibleMoves:

170. if isOnCorner(x, y):

171. return [x, y]

Tak Kak possibleMoves — 3TO CIVICOK [JBYX3/IeMEHTHBIX CIIMCKOB, MBI Oy7ieM Jic-
II0/Ib30BATh MHOXKECTBEHHOE NPUCBaMBaHMe B UUK/e for /1A HasHAYeHMs 3Hade-
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Huit x n y. Ecnm cimcoxk possibleMoves comep>KUT HECKOBKO YTITIOBBIX XOJ0B, BCET-
7la MICITONIb3YeTCsA MepBhlii 13 HuX. Ho Tak Kak B CTpOKe 166 cofep>XMMoe CIMCKa
possibleMoves 6BIIO IepeTacOBAHO, IIEPBBII YIJIOBOIL XOf B CIIMCKe OIpefesieTCs
CIy4aifHbIM 00pa3oM.

r]()ll){‘l(!lilﬂ’i CNnNcCKa camMbiX pe3ynbTaTBHbIX XO040B

Ecnu yrioBble XORbI OTCYTCTBYIOT, IporpaMma nepebeper Bech CINMCOK BO3-
MOYXHBIX XOOB V1 BBISICHUT, KaKOI 13 HUX IPUBOAUT K IIOTYyYEHUIO HarbO/IbIIero
KOJIMYEeCTBA OYKOB.

Torya mepemMeHHOI bestMove IpucBanBaeTCs XOf C HAMOOIBIINM KOTMYECTBOM
OYKOB, Hal[JEHHBIN O CMX IOP KOFOM, a IEPEMEHHOI bestScore mpucBaMBaeTCs
9TO KO/IMYECTBO OYKOB. TaK IPONUCXORUT IO TeX MOp, IIOKa He OyjeT HailleH Iyd-
LI XO[I,.

173. # HanTy x0m C HauOOJBWMM BO3MOXHEM KONMUECTBOM OUKOB.
174. bestScore = -1

175. for x, y in possibleMoves:

176. boardCopy = getBoardCopy (board)

177. makeMove (boardCopy, computerTile, x, y)

178. score = getScoreOfBoard (boardCopy) [computerTile]
179. if score > bestScore:

180. bestMove = [x, V]

181. bestScore = score

182. return bestMove

CHauaja Kof B CTpoKe 174 npucBauBaeT IepeMeHHOI! bestScore 3HaYeHne -1,
9YTOOBI TIEPBBIIT XOfI, IPOBEPSAEMBIil KOJIOM, ObIT IPUCBOEH bestMove Kak IepBbIil
JTYYLINIL XOF]. DTUM MOXKHO FapaHTUPOBATh, UTO bestMove OyfeT MPUCBOEH OAVH U3
X070B 13 possibleMoves, koraa bestMove 6ymeT Bo3BpalieH.

B cTpoke 175 umkn for npucBamBaeT x ¥ y KOK/bI X0f B possibleMoves. Ile-
pen MofennpoBaHyeM X0a KOJ B CTpOKe 176 co3flaeT KOIMIO CTPYKTYPhI JaHHbIX
UTPOBOTO IO/, BbI3bIBast GYHKIMIO getBoardCopy (). Bam moHamo6mrest komus, Ko-
TOPYIO Bbl MOXK€T€ U3MEHATD, HEe B/INAA Ha HACTOAINYIO CTPYKTYPY BaHHBIX IO/,
XpaHALLYIOCA B IIepeMEHHOM board.

3aTeM Kofj B CTpOKe 177 BBI3bIBaeT (PyHKIMIO makeMove (), mepefaBasi KOIMIO
nosnsA (XpaHuMylto B boardCopy) BMeCTO HaCTOALLETO I10/1. ITO MOAENINPOBAHNE CU-
TyaLuy Ha peajibHOM UTPOBOM II071e, OyAb CAeIaH Takoit xox. yHkius nakeMove ()
OyzmeT 3aHMMATbCs BBICTaB/IeHMEM (DUINKM KOMIIbIOTEpAa M IlepeBOpavMBaHIeEM
¢uiex Urpoka Ha KOIMM UTPOBOTO TOJIA.
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Kop B cTpoke 178 BbI3bIBaeT (byHKumo getScoreOfBoard() ¢ xommeun Mo,
KOTOpad BO3BPAIIAET CIOBAPb, B KOTOPOM K/IH0YaMy ABNAKTCA 'X' u '0', a 3Ha-
YeHusa — 3T0 ouky. Korga Koj B LiMKIIe HAXOUT XOf, Y KOTOPOro OOJIblile 0YKOB,
4YeM COJEPKUTCA B bestScore, Ko B cTpoKax ¢ 179 mo 181 coxpaHAIOT 5TOT X0,
U 9TO KOMMYECTBO OYKOB B Ka4eCTBE HOBBIX 3HaYeHMI1 bestMove u bestScore. Ilo-
CJle TOTO KaK LIMKJI ITOJTHOCTBIO Iepebpa cmcok possibleMoves, Bo3BpaljaeTcs
bestMove.

K mpumepy, getScoreOfBoard () Bo3Bpamaer ciaoBapp {'X': 22, '0': 8}, a 3Ha-
yeHue computerTile — "X'.

Torma getScore0OfBoard (boardCopy) [computerTile] mpumeT 3HadeHme {'X': 22,
'0': 8}['X'], uTo 3areM mpumet 3HaveHwue 22. Ecu 22 6ombiie, yeM bestScore, TOT-
lia bestScore ycTaHaBIMBAETCs PABHOI 22, a bestMove yCTaHaB/IMBAETCA PABHOM Te-
KYLIYM 3HaYEeHNUAM X I Y.

K mMomeHTy 3aBepiieHnst MKIa for BbI MOXKeTe OBITh yBEPEHBI, UTO bestScore
COJEP>XNUT HaMBbBICIIEE 3HAYEHNE OYKOB, KOTOPO€ MOYKHO IIOTTY4YUTD XOJOM, ¥ 3TOT
XOf, XpaHUTCA B bestMove.

HecmoTpst Ha TO YTO KOJ BCErfia BbIOMpAET MEPBBIil 13 XOf{0B B CIINCKE, BBI-
60p OKa3bIBAETCs CIIYYaTHbIM, IIOCKO/IBKY CIIMCOK OBIJI IIEpeTacoBaH B CTpoKe 166.
9T0 rapanTHpyeT, 40 VIV He OyneT mpefcKasyeMbIM B CIydae Haaudus 6oblie
OJTHOTO JTy4YIIErO XO7a.

BbiBOA MIPOBOro cueTa Ha 3KpaH

Dynxumsa showPoints () BeI3bIBaeT QyHKIMIO getScore0fBoard(), a 3aTeM BBIBO-
JAT pe3ynbTaThl UIPhI YETIOBEKA U KOMIIBIOTEPA.

184. def printScore(board, playerTile, computerTile):
185. scores = getScoreOfBoard (board)

o

186. print ('Bam cuer: %s. Cuer xommbiTepa: %s.' % (scores[playerTile], scores[computerTile]))

ITomuute, 9TO (byHKLU/m getScoreOfBoard() BO3BpalllaeT CI0BAPb C KIHOYaMU
'X' m '0' v 3HaYeHMAMU C ouKamy UrpokoB X u O.

910 BCce QyHKUMMU, KOTOpPbIE UCMIONB3YIOTCsA B urpe «Pesepcu». Kop BHYyTpH
¢dyHKIuy playGanme (), cOOCTBEHHO, BOIUIOIAET UTPY B )KM3Hb, BBI3bIBAs 3TU (PYHK-
LMY IO Mepe HeOOXOAMMOCT.

Hayvano urpbi

OynxkuyA playGame () MCIIONMb3yeT BBI3OBBI IPEABAPUTENbHO HAIIVICAHHBIX HAMM
YHKLMIT 7151 3a11yCKa UTPBI.
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188. def playGame (playerTile, computerTile):

189. showHints = False

190. turn = whoGoesFirst (

191. print (turn + ' xomur mepseM.')

192.

193. # OuMCTMTH UTPOBOE NOJE ¥ BEHICTABUTH CTAPTOBHE QMIKM.
194, board = getNewBoard()

195. board[3][3] = 'X'

196. board[3][4] = '0'

197. board[4][3] = '0'

198. board[4] [4] = 'X'

Oyuxuun playGame () mepemaroorcss cTpoku 'X' wim '0' B Bupme playerTile
n computerTile. Ctpoka 190 ompepenser, 4yeit nepsbiii xof. [lepemennas turn co-
JOEP>KUT CTPOKY 'Komnpiorep' mmm 'Yenosex' I/ OTCAEKMBAHNUA TOTO, Ybs O4YEPEND
xoautb. Kopi B cTpoke 194 cospaeT CTPyKTYpY JaHHBIX IIyCTOTO IO/, B TO BpeMs
Kak CTpoky ¢ 195 nmo 198 ycraHaBIMBAIOT Ha II0/Ie HayaJIbHble YeTbIpe (UIIKIA.
Tenepp MOXXHO HaYMHATDb UTPATh.

nposepKaHanonanaumeBTynwK

[Tpexyie 4yeM MOMYYNTD XOJ UTPOKA M/IM KOMIIBIOTEPA, HY>KHO IIPOBEPUTH, MO-
IyT /I OHU BOOOIe chenarh xof. Eciu HeT, TO urpa 3axoguT B TYIMK ¥ [JOIDKHA
OoKOH4YNTBCA. (Ecu JOnycTMMBIX XOHOB HET TO/IBKO Y OJHOM CTOPOHBI, O4epesb
HepeXoaNT K IPYTOMY UTPOKY. )

200. while True:

201. playerValidMoves = getValidMoves (board, playerTile)

202. computerValidMoves = getValidMoves (board, computerTile)

203.

204, if playerValidMoves == [] and computerValidMoves == []

205. return board # XOmOB HET HM y KOTO, Tak UTO OKOHUMTH WUTPY.

Koz B cTpoke 200 HauMHaeT OCHOBHOI LMKII [/IA yIIPAaBIeHNA OYePENHOCTDIO
XOJ0B UT'POKa U KOMIIbIoTepa. IIoka 3TOT LMK/ NPORO/DKAET BBIIOMHATDHCS, UTPa
Oyzmet paborars. Ho mpex/ie 4eM Hadarh BBIIOMHATb 3T Oodepenn, cTpoku 201
u 202 IOIy4aroT CIMCKY JOIYCTUMBIX XO/IOB U IIPOBEPAIOT, MOXKET JIM KaXKIas U3
CTOPOH cfenath Xof. Ecnu 06a aTux cnycka mycTole, 3HAYUT, HY OAMH 13 UTPOKOB
He MoXKeT cenarp xof. Crpoka 205 Bbixoaut u3 GpyHKumu playGame (), Bo3Bpaias
UTOTOBOE II0JIE, 3aBEpIIAA UTPY.
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BbinonHeHne xoza NrpoKom

Ecnu urpa He nonagaeT B TyIuK, IIPOrpaMMa OIIPefesAeT, IIPMHAIIEKNAT JIU XOf
UTPOKY, IPOBEPAAS, IPMHMUMAET /iU IIEpeMEHHas turn 3HaYeHne CTpokn 'Yenosex '

207. elif turn == 'Uenosex': # Xox uenozexa

208. if playerValidMoves != []:

209. if showHints:

210. validMovesBoard = getBoardWithValidMoves (board, playerTile)
211. drawBoard (validMovesBoard)

212. else:

213. drawBoard (board)

214. printScore (board, playerTile, computerTile)

B crpoke 207 HaumHaeTcst 610K elif, comepyKaiumit KOjj, KOTOPbI BBIIOMHS-
eTcs, ecnu 9To odepenb urpoka. (biok elif, KOTOpLIT HauMHaeTCA B CTpoKe 227,
COMIep>XKUT KOJ /I O4epefiy KOMIIbIoTepa. )

Becpb artor kop OymeT paboTaTh TOMBKO B TOM CiIydae, eC/lM Y UTPOKA €CTh
TOIIYCTUMDBINI XOf, 4TO olpepensgeT cTpoka 208, mposepssd, He NIYCT M CIU-
cok playerValidMoves. Mbl oToOpa’kaeM IIOJie Ha 9KpaHe, BbI3bIBas (YHKLMIO
drawBoard() B cTpoke 211 mmm 213.

Ecnu BK/IIOYEH peXXMM IOACKa30K (To ecThb showHints mpuHMMaeT 3HadeHue
True), TOIfa CTPYKTypa AAHHBIX MO BO/DKHA OTOOPAsUTh . Ha KaX[OI HOIy-
CTVIMO [JIsI XOfia UTPOKA KJIeTKe. ITO OCYILIECTBISIETCS C IOMOLIbI0 (pyHKIMN
getBoardWithValidMoves (). Eil mepemaeTcsa CTpyKTypa [JaHHBIX MTPOBOrO IIOJ,
a BO3BpalllaeT OHa KOIMIO, KOTOpas cofepXut emte 1 Toukn (.). Kog B ctpoke 211
nepenaeT 91o 1nosne GyHKuym drawBoard ().

Ecnu pexxnM 1oficka3oK BBIK/IIOUEH, TOI/Ia BMECTO 3TOro CTPOKa 213 mepefaeT
board B KauecTBe mapaMeTpa drawBoard ().

ITocre BbIBOA UIPOBOTO IOJISI TAaK)Ke HEOOXOIMMO BBIBECTHU TEKYIIe OYKIL.
JemaeTcs 3TO IyTeM BbI30Ba (byHKuMM printScore() B cTpoke 214.

3aTeM MIPOKY HEOOXOAVMMO BBECTM CBOI XOf. DTUM 3aHMMAeTcsi (PyHKIs
getPlayerMove () — BO3BpaljaeMoe eji 3Ha4YeHME IMPEACTAB/sieT cOOOI ABYXaIe-
MEHTHBII CIIMCOK KOOPAMHAT X U y XOfla UTPOKa.

216. move = getPlayerMove (board, playerTile)

K momenTy onpenenenus ¢pyHkumu getPlayerMove () MbI yoke yOeOUIUCh B IO-
IIyCTUMOCTY XOfla UT'POKa.
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Qynxuua getPlayerMove () MOXKET BEPHYTb CTPOKM 'Bhxon' MM 'moickaska'
BMecTo xofa. CTpoku ¢ 217 1o 222 paboTaloT ¢ TAKMMY CTyYasMIU:

217. if move == 'muxon':

218. print ('Braromapyu 3a urpy!')

219. sys.exit() # 3aBepuuTh PabOTy MPOTPAMME.

220. elif move == 'moxckasxa':

221. showHints = not showHints

222. continue

223. else:

224, makeMove (board, playerTile, move[0], move[l])
225. turn = 'Kommborep'

Ecnu urpok BMecTo xof1a BBEN CTIOBO BEHXOT, (byHKuMﬂ getPlayerMove () BepHeT
CTpOKYy 'Bexon'. B aToM ciydae xop B cTpoke 219 BbI3bIBaeT PYHKIMIO Sys.exit ()
IS 3aBeplIeHNs pabOThI IPOrPaMMBbI.

Ecnmu urpok BBen cl10BO noznckaska, GyHKIus getPlayerMove () BepHET CTPOKY
'mopcxaska'. B aTOM ciry4ae Hy>KHO BKJIIOYMTD PEXVM ITOACKA30K (eC/y OH BBIKTIO-
YyeH) MO0 BBIK/IIOYUTD, €C/I OH BK/IIOUEH).

VHcTpykums npucBamBaHus showHints = not showHints B ctpoke 221 pabo-
TaeT ¢ 000MMIY ITUMIU CIyYasiMH, OTOMY 4TO not False MpMHMMaeT 3HauYeHue
True, a not True — TO Ke, 4TO False. 3aTeM MHCTPYKLMA continue MepeHOCUT BbI-
HO/IHEHNe B HayasIo IMK/Ia (MepeMeHHas turn He M3MeHM/IA 3HaueHe, TaK YTO 3TO
HO-TIpe)XHEMY OyaeT ouepenb UTPOKa). B IpOTUBHOM crtydae, eCy UTPOK He BbI-
IIeT VI He TIePeKJII0YMT PEeKUM HOJCKa30K, KO B CTPOKe 224 BbI3bIBaeT (GYHKIIUIO
makeMove (), 9TOOBI OCYIIECTBUTD X0 UTPOKA.

Haxogel, Koz B cTpoKe 225 IpucBanBaeT IepeMeHHOI turn 3HadeHue 'Kommso-
rep'. IToTOK BBIOJTHEHMsI IPOITYCKaeT OJIOK else M JoCTHUraeT KOHLA 6710ka while,
II03TOMY MHTEpIIPeTaToOp BO3BpalllaeTcsl K MHCTPyKUMM while B crpoke 200. Ha
3TOT pas, OJHAKO, OyAeT odepenb KOMIIbIOTEpa.

BbinonHeHune xoga KoMnbloTepom

Ecnu mepeMeHHas turn COEPXKUT CTPOKY 'Kommbirep', TOrga OymeT BBIIOI-
HATBCS KOJ], OTBEYAIOIINII 33 XOff KOMIIbIoTepa. OH aHa/IOIMYeH KOAY IS ouepenu
UTPOKA, HO IMeeT OT/INYNA.

221. elif turn == 'Kommbprep': # Xom xoMmsoTEpa

228. if computerValidMoves != []:
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229. drawBoard (board)

230. printScore (board, playerTile, computerTile)

231.

232. input ('Haxuure xnaBmumy Enter mns mpocMoTpa xoZa KoMmmboTepa.')
233. move = getComputerMove (board, computerTile)

234, makeMove (board, computerTile, move[0], move[l])

ITocre oToOpakeHMst UTPOBOTO HOJIA € TOMOLIbI0 QyHKIMM drawBoard () mpo-
rpaMMa Tak>Ke BBIBOJUT TEKYIIVE OYKM, BbI3bIBAA (1)YHKLU/IIO showPoints () B cTpoke
230.

Kop B cTpoke 232 BbI3bIBaeT GYHKLUIO input (), YTOOBI IPMOCTAHOBUTD Clie-
Hapuil ¥ IaThb UTPOKY B3IJIAHYTh Ha I0JIe. ITO OYeHb ITOXOXKe Ha TO, KaK QYHKIVA
input () Mcronb3oBanach 1A IPMOCTAHOBKY IIPOTPaMMBbI-IIIy THUKA B I71aBe 4. Bme-
CTO TOTO YTOOBI BBI3bIBATh (PYHKIVIO print () I BBIBOfIA CTPOKY Ha 9KPaH Iepef
BBI30BOM (pyHKLIMU 1nput (), BBI MOXKeTe CHeNIaTh TO e CaMoe, IlepeiaB CTPOKY /LA
BBIBOJA (byHKuMM input ().

ITocrme Toro xak MrpoK IOCMOTpeEN Ha Iole M HaXkan Kmasumy Enter, xop
B cTpoKe 233 BbI3bIBaeT PyHKIMIO getComputerMove (), YTOOBI MOTYYUTb KOOPHVIHA-
TBI X ¥ y CTIEAYIOIIETO XOfla KOMIBbIOTEpa. DTU KOOPAMHATDI COXPAHAIOTCA B Tepe-
MEHHBIX X ! y C IOMOIbI0O MHOXXECTBEHHOTO IIPUCBANBaHNA.

Hakomne1, 3Ha4eHM: IepEMEHHBIX X U Y BMECTE CO CTPYKTYPOI1 JaHHBIX UTPO-
BOTO IT071A1 ¥ (PUIIIKOTI KOMIIbIOTepa IepefaoTcs pyHKImm makeMove (). OHa moMe-
maeT GuIIKy KOMIIbIOTEpPa Ha UTPOBOE Iose B board, OTpaXkast Xoj KOMIbIOTEpa.
Brizos <byHKu1/m getComputerMove () B cTpoKe 233 MO3BOIAET MONYIUTD XOf KOM-
mploTepa (M cOXpaHsAeT ero B IlepeMeHHbIX x 1 y). OyHkuuA nakeMove () B cTpoke
234 pemaeT X0J, Ha UTPOBOM IIOJIE.

3aTeM KoJi B CTpoKe 235 npucBayBaeT epeMeHHOoI turn CTPOKOBOe 3HaueHe
'YenoBex'.

235. turn = 'Uemosex'

ITocne cTpoku 235 B 611oke while Gonbllie HET KOAQ, TO9TOMY MHTEPIPETATOP
BO3BpPallJaeTCA K MHCTPYKUMM while B crpoxke 200.

UrpoBom uukn

910 BCce QyHKUMMU, KOTOPbIE UCIOMb3YIOTCS B nrpe «Pesepcn». Haumnas co
CTpOKM 239, OCHOBHAs 4acTb IPOTPAMMBI 3aIlyCKaeT UIPY, BbI3bIBas (YHKIUIO
playGame (), HO OHa TaKXe OT06pa>I<a€T OKOHYATENIbHbI pe3y/IbTaT U CIpallBaeT
UTPOKa, KEJIaeT 1Y OH ChITPaTh CHOBA.
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239. print ('lpueercrByem B urpe "Pesepcu”!')
240.
241, playerTile, computerTile = enterPlayerTile(

IIporpaMMa HauMHaEeTCA C IPUBETCTBUA UTPOKA B CTPOKeE 239 U IpeyIoKeH A
BpI6parh X wm O. B cTpoke 241 UcHOIb3yeTCss MHOXKECTBEHHOE IIPUCBaBaHIe,
4TOOBI YyCTAHOBUTD IIepeMeHHbIe playerTile u computerTile paBHBIMU IBYM 3Hade-
HMAM, KOTOpbIe BO3BpalalTcAa enterPlayerTile ().

Iwuxn while B cTpoke 243 MpOBOANUT KOKAYIO UTPY.

243, while True:

244, finalBoard = playGame (playerTile, computerTile)

245.

246. # 0T06pa3uTh UTOTOBEIL CUET.

247, drawBoard (finalBoard)

248. scores = getScoreOfBoard(finalBoard)

249, print ('X Habpanm %s oukoB. O HaGpan %s oukoB.' % (scores['X'], scores['0']))
250. if scores[playerTile] > scores[computerTile]:

251. print ('Ber moBemum KoMmmbioTep, OBOTHaB ero Ha %s ouko! IlloznpaBnerns!' %

(scores|[playerTile] - scores[computerTile]))

252. elif scores([playerTile] < scores[computerTile]:

253. print ('Be npourpam. KommboTep nobemmi Bac, OOOTHAB Ha %S OYKOB.' %
(scores[computerTile] - scores[playerTile]))

254. else:

255, print ("Huusa!')

OH HauMHaeTcs C BbI30Ba playGame (). DTOT BbI30B He BEpPHETCH, II0KA UTpa He
Oynet okoHdyeHa. CTPyKTypa JaHHBIX I10J14, BO3BpalaeMas QyHKImeit playGane (),
6y;[eT repegaHa (byHKuMM getScoreOfBoard () mas mopcuera dpuinek X u O u onpe-
IeNleHnsl UTOrOBOro pesynbrara. Kox B ctpoke 249 otobpaxkaeT 3TOT pe3ynbTar.

Ecnu puiitex nrpoka Ha focke 6o7blile, 4eM uIIeK KOMIbIOTePa, KOJ B CTPOKe
251 mo3gpasisieT urpoka c mobenoit. Ecu mobemun KoMnboTep, KO B CTpOKe 253
coo011jaeT UTPOKY, YTO OH Ipourpai. B mpoTuBHOM caydae Kof B CTpoke 255 co-
o011jaeT UTPOKY, YTO UTPA 3aBEPIIN/IACH BHUYDIO.

n peanoXxeHune Cbirpatb CHOBa

Ilocne okoH4YaHUs UT'PBI ITIOABIAETCA 3alIPpOC, XOYET /IN I1I0/Ib30BATE/Ib ChIT'PATh
CHOBa.
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257. print ('Xorure cHrpath eme pas3? (ma wi Het)')
258. if not input().lower().startswith('nm'):
259. break

Ecnu urpok He BBOOUT OTBET, HAUMHAIOIINIACSA ¢ OYKBBI 0, HALIPUMEP, & WIN
IA, mubo I, Torma YCIOBUE B CTPOKe 258 npuHuMaeT 3HadeHMe True, a KOfL B CTPOKe
259 npeppiBaeT UK while, KOTOPBIT HaYanCcA B CTPOKe 243, 4TO IPUBOJUT K 3a-
BepIIEHNIO UTPBL. B IpOTMBHOM ciTy4dae 3TOT LMK while 3amycKkaeTcst Kak OOBIYHO,
¥ CHOBa BbI3bIBaeTCs QYHKIMA playGame (), 4TOOBI HAYaTh CIIEAYIOLIYIO UTPY.

3aknyeHune

MckyccTBeHHBIN MHTENIEKT UTPbl «PeBepcu» MOXKeT IOKa3aTbCsA IpaKTU4e-
CKM HermoOefuMbIM. JTO He IIOTOMY, YTO KOMIIBIOTEp YMHee, Ye€M MBI, IPOCTO OH
HaMmHoro OpicTpee! Crparerus, KOTOPOI OH CIIEAYET, IIPOCTA: €IV MOYXKeTe, fefail-
Te XOf] B yrOJI, @ B IIPOTMBHOM CJTy4ae Jie/iajiTe X0, KOTOPBIil IlepeBepHeT Oorblie
BCero CI)I/IIH(?K. YenmoBek Mor 6I)I 9TO CAE/IaTb, HO HA BBIACHEHME TOIr'o, CKO/JIbKO Cl)]/[-
mIeK GYJICT nepeBepHyTo Ka’X[IbIM HOHYCTI/IMI)IM XO0Oo0oMm, YHIIIO 6I)I MHOTO BpeMeHI/I.
JI7151 KOMIIbIOTEPa >Ke TaKle pacyeThl He IPeICTABILAIOT TPYya.

9Ta I/II‘pa IIOXO0JKa Ha r[porpaMMy <<OXOTHI/IK 3a COKpOBI/IHIaMI/I», HOTOMy qTo
UCIOMb3yeT CeTKY A/ urposoro nous. OHa Taxoke HarnoMuHaeT urpy «Kpecruku-
HOJIMKI», IIOTOMY 4TO 3/iecbh ecTb VIV, mmanupyroummit my4immit aai KOMIIbIOTepa
Xon. B 3T011 rI1aBe BbI MSY‘IM}II/I HOBDbIC IIOHATNUA: HYCTbIC CIIVICKMW, HYCTbIe CTpOKI/I,
a TakKe 1enoe 4nucno 0, IpMHMMapINye 3HaYeHne False B KOHTeKcTe ycmosus. He
CUNTasA 3TOTrO, B I[aHHOﬁI Mrpe JICITO/ZIB30Ba/IVICh TOJIBKO y)Ke 3HAaKOMbI€ BaM ME€TO/IbI
IIporpaMMMUpOBaHus!

B riaBe 16 BbI y3HaeTe, KaK 3aCTaBUTDHb I/ICKyCCTBeHHI)Ie VIHTEIJIEKThI I/II‘paTb
B KOMITbIOT€pPHBIE UTPBI IPYT IIPOTUB JIpyTa.



UCKYCCTBEHHbIV UHTENINEKT
UrePbl «<PEBEPCI»

p ) Anroputm VW urpel «PeBepcu» u3 rna-
BBl 15 mpOCT, HO OH MOOeXaeT aBTOpa

= IIOYTN B KaXXpom urpe. IIockonbky KoMm-
P IBIOTEP CHOCOOEH OBICTPO 0OpabaThHIBAThH

VHCTPYKLMM, OH MOXKET JIETKO IIPOBEPUTH

KaXIyI0 BO3MOXXHYIO IIO3MIIMIO Ha MUTI'POBOM
I1071€ " BI)I6paTb xon, KOTOpI)II7[ IIpUHECET 0O0IbllIe BCETO 0Y-
koB. Ecut OB ABTOP IIbITAJICA OTBICKATb }Iy‘II_HI/Hu/I X0/, TaKM
CII0co60M, 3TO OTHANO OB yIIMY BpEeMEHI.

[Iporpamma  «PeBepcu»  copepkana nse (yHKumu, getPlayerMove ()
n getComputerMove (), KOTOpble BO3BpAllaay BBIOPAHHBIA XOJ KaK IBYX3/IEMEHT-
HbIII CIIVCOK B popMare [x, y]. Y obeux aTux GpyHKIWIT TaKxKe ObIIN OFMHAKOBBIE
HapaMeTpbl, CTPYKTypa IaHHBIX UTPOBOTO IIOJISA M OFMH TUII (UILIKY, HO BO3Bpa-
IjaeMble XOJIbl TIOCTYIIAIM U3 PasHBIX UCTOUYHMKOB — /MO0 OT UTPOKaA, OO OT
a/IfOPUTMa UTPBHI.

Yto mnpomusoiifieT, ecnu Mbl 3aMEHUMM BbI30B getPlayerMove() BBI3OBOM
getComputerMove () 2 Torma UTpoKy BooOIIle He HY>KHO Oy/ieT BBOGUTD XOfI; 3TOT BbI-
6op 6yzet cpenaH 3a Hero. Kommblotep Oyaer urpaTb NpoTuB camoro cebs!

B sT0it T71aBe MBI CO3/laiM TPYU HOBbIE IIPOTPAMMbI, B KOTOPBIX KOMIIBIOTED
UrpaeT MpOTUB Cebs1; KaXK/as 13 9TUX IPOrpaMM OyeT ocHoBaHa Ha urpe «Pesep-
CU» U3 IJIaBbI 15:

o Mopens 1: daitn AISiml.py npencTasifeT co60il U3MEHEHHYIO BEPCUIO

daitna reversegam.py.

o Mopens 2: daiin AISim2.py npencTasiseT co60ii UBMEHEHHYIO BEPCUIO

daitma AISiml1.py.

o Mopens 3: ¢aitn AISim3.py npencTasnseT co60it U3MEHEHHYIO BEPCHUIO

dbarma AISim2.py.
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He6onbime nsMeHeHMsA KaKJoil U3 MepedyCIeHHBIX IIPOrpaMM MOKaXyT BaM,
KaK IIPeBPaTUTDh UIPY «ATPOK IIPOTUB KOMIIBIOTEPA» B MOJE/b «KOMITbIOTEp IIPOTUB
KOMIIbIoTepar. VITorosas nporpamma, AISim3.py, GO/IbIIYIO YacTb CBOETO KO 3aMM-
cTByet 13 (aiina reverseegam.py, HO CTy>XIUT COBepIIIeHHO ApyToii e/, Mopenmposa-
HJe He flaeT HaM Urparhb B «PeBepci», HO IO3BOJISICT Y3HATD OOIbILE O CaMOII UTpe.

Bor MoxeTe m160 BBECTU 3TU M3MEHEHUSA CaMOCTOATENbHO, MO0 3arpy3nTh
rotoBble ¢ailnpl ¢ BeO-carita https://eksmo.ru/files/python_games_sweigart.zip.

B 3TOW MABE PACCMATPUBAIOTCA CNEAYIOWMUE TEMbI:

« Mogenn

+ [poueHTHble COOTHOLIEHNA

« LlenouncneHHoe pgeneHne

« OyHKUMA round ()

+  Wrpbl TNa «<kOMNbOTEP NPOTUB KOMMblOTEPa»

KomnbloTep npoTuB KomnbloTepa

Yrobbl KOMIIBIOTEP CMOT WUIpaTbh IPOTUB ce0s, MbI BHeceM B IIpOrpam-
My reversegam.py HECKOJIbKO INPOCTbIX M3MeHeHui. Oynkumum getPlayerMove ()
u getComputerMove () IPMHUMAIOT CTPYKTYPY HAHHBIX HOMA M (UIIKY UTPOKa,
a 3aTeM BO3BpAILAIOT XOJ, KOTOPBIl CIefyeT chenarb. Bor modemy yHKImA
getComputerMove () MOXKeT 3aMeHNUTH getPlayerMove (), u mporpaMMa Io-IIpeKHEMY
6ynmet paborarb. B mporpamme AISimI1.py dyuxums getComputerMove () BbI3BIBAETCS
U 1A UTPOKa X, U [y1A UTpoKa O.

MbI Taxoke ybepeM BBIBOJ UT'POBOTO IOJA C JieNAIOMMMUCA Ha HEM XOHaMIL.
ITocKO/bKy 4e/IOBeK He MOXKET CYMTBIBATb BBIBOJBI IOJENl TaK JXe OBICTPO, Kak
KOMIIBIOTEp [Ie/IaeT XOJibl, Hel[eJIeCOOOPa3HO BBIBOJUTD KXKMIbI XOJ — TaK 4YTO
MBI IIPOCTO BBIBOJVIM UTOTOBOE TIOJIE.

OTr M3MeHeHMsI MMHUMAJIbHBI, IO9TOMY IIporpaMma Bce PaBHO OyheT Bbifa-
BaTb UeNI0BEK XOINT NEDBHM. U JPYTIie COOOLIeHNs, HeCMOTPS Ha TO, YTO KOMIIBIOTEp
urpaet 3a 06e CTOPOHBbI.

Mpumep 3anycka mogenu 1

BoT 4TO BUANT 110b30BaTe/Nb IPH 3aIycKe IporpaMmel AISimI1.py. Tekcr, BBe-
JIeHHBIJ UTPOKOM, BbIJIe/IeH TTOTYXVPHBIM HIPUQTOM.

lpreeTcTByeM B mrpe "Pesepcu"!

KoMnboTep XOmMT MEpBHM.
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12345678

11X000000011
2| XX00X000] 2
3/00XX000013
4100X000001 4
510000X0X0 5
6]0000X000 | 6
T100XXXXX0 |7
8/0XX0000018

12345678
X nabpan 17 oukos. O HaGpan 47 ouxoB.
Brl npourpam. KommsoTep nobemms sac, oborzas Ha 30 OuKOB.
XoTuTe CHIPaTh elle pa3? (oa WM Her)

HeT

NcxopHbin kog mogenu 1

Coxpanure crapsiii ¢aitn reverseegam.py o uMeHeM AISim1.py ciemyommum

obpasom:

1. Boibeputre xomanpy Menio File = Save as (Daitn = CoxpaHUTD Kak).

2. Coxpannure 910T daiin nox uMeHeM AISiml.py, 4TOObI BB MOI/IYI BHOCUTD
U3MeHeHMsI, He 3aTparuBas IporpaMmy reverseegam.py. (Ha maHHoM sTame
reverseegam.py u AISim1.py Bce elile cofiep>kaT OfMH U TOT >Ke KOJI.)

3. Buecure maMeHenus B AISiml.py m coxpaHute aTOT (paiiy, YTOOBI 3a-
¢ukcnposars modbie usmenenus. (AISiml.py 6ymer copepXaTh HOBbIE
U3MeHEHs], a reverseegam.py OYLeT CORep>KaTb MCXONHBII, HEM3MEHEH-
HbIII KOI.)

Tax BBI cO3aiuTe KOMMIO MCXORHOTO Kofia «PeBepcu» B Bujie HOBOTO (haiina,

B KOTOPBII BBl MO>KeTe BHOCUTDb M3MEHEHNA, COXPAaHNB OPUTMHA/IbHYIO UTPY (BbI
MO>XKeTe 3aXOTeTb CHOBA B Hee ChIrparh, YTOOBI IpOTeCTUpOBaTh ee). Hanpumep,
3aMeHITe KOf| B CTPOKe 216 B daitne AISiml.py crenyomyM (M3MeHEHNe BblfieTe-
HO TIOTTY>KMPHBIM IIPUPTOM):

216. move = getComputerMove (board, playerTile)

Teneps samycrute nporpamMmy. O6paTnTe BHUMAaHIe, 9TO UIPa IO-IIPEKHEMY
CIIpalllMBaeT, YTO BbI XOTUTe BbIOpaTh — X mam O, HO He HMOIPOCUT BBECTH KO-
opaouHathl xomoB. Korma Bbl 3aMeHseTe ¢yHKUMIO getPlayerMove() ¢yHKumeit
getComputerMove (), Bbl 60JIbliIe He BbI3bIBAaeTe KOJI, KOTOPBIII IIPUMHUMAaeT UHPOP-
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MalIIo, BBOJVMYIO UTPOKOM. VIrpOK Io-IIpe>XxHeMy Ha)KuMaeT Knasuury Enter mo-
CJIe MICXOZ{HBIX XOJJOB KOMITbIoTepa (3T0 TpebyeTcs 13-3a Kogja input (' Haxwmre xia-
Bymy Enter 1A mpoCMOTpa XOfa XoMmbiTepa.') B CTPOKe 232), HO IpOrpaMma Urpaer
CaMOCTOSITENbHO!

Buecem B aitn AISiml.py emje Koe-Kakue u3-

YBEQUTECSH,
MeHeHMsA. VIsMeHMTe yKasaHHbIe HVDKe CTPOKM KOfa, YTO NCHONBIVETE
BbIJIe/IeHHbIEe IOMY>KUPHBIM WIpUQPTOM. VI3MeHeHMA PYTHON 3,

A HE PYTHON 2!
HAYMHAKTCA CO CTPOKM 209. BONBIIMHCTBO 3TUX U3-

MEHEHMi IIPOCTO «OTK/IIOYAT» CTPOKU KOJQ, 3AKOM-
MeHMUPOBAs UX, YTOOBI Te He BBIIIOTHSIIUCH.

Ecny npy BBINONHEHUY IPOrpaMMbl BO3HUKAIOT
ouIMbKM, CpaBHNUTE KOJ], KOTOPBII BbI HAOpaIn, ¢ Opiu-
TMHA/IbHBIM KOJIOM C IIOMOIIBIO OHJIAi{H-MHCTPYMEHTa
Ha caiite inventwithpython.com/diff/.

AlSim1.py

207. elif turn == 'Uenosex': # Player's turn

208. if playerValidMoves != []:

209. #if showHints:

210. # validMovesBoard = getBoardWithValidMoves (board, playerTile)
211. # drawBoard (validMovesBoard)

212. #else:

213. #drawBoard (board)

214. #printScore (board, playerTile, computerTile)
215.

216. move = getComputerMove (board, playerTile)
217. #if move == 'Bmxop':

218. # print('Bnarogapum 3a urpy!')

219, #  sys.exit() # 3aBepuurs pabory mporpam.
220. #elif move == 'mopckaska':

221. # showHints = not showHints

222. #  continue

223, #else:

224, makeMove (board, playerTile, move[0], move[l])
225. turn = 'Kommenrep'

226.

227. elif turn == 'Kommborep': # Xom xommboTepa

228. if computerValidMoves != []:

229. #drawBoard (board)

230. #printScore (board, playerTile, computerTile)
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231,

232. #input ('Haxmmure knaBuwy Enter Ams mpocMoTpa XOfa KoMmeoTepa. ')
233. move = getComputerMove (board, computerTile)

234, makeMove (board, computerTile, move[0], move[l])

235. turn = 'Uenosex'

236.

2317.

238.

239. print('lpueercreyem B urpe "Pesepcu"!')
240.
241. playerTile, computerTile = ['X', '0'] #enterPlayerTile()

YpaneHue npurnawieHunin gna urpoka n go6asneHne
MUrpoKa-KomnbloTepa

Kak BupHO u3 Kopa, mporpamMma AlSiml.py B OCHOBHOM TOXKJeCTBEHHA MC-
XOfIHOJI nporpaMme «PeBepcn», 3a MCK/II0YEHMEM TOTO, YTO BBI3OB getPlayerMove ()
ObLI 3aMEHEH BbI3OBOM getComputerMove (). Tak>ke ObUIM BHECEHDI HEKOTOpbIE 13-
MeHeHMsI B TEKCT BBIBOJIA Ha 9KpaHe, YTOObI 32 XOZ{OM UTPHI ObIIO MpOILle CTeIUTh.
ITocne cTapTa mporpaMMbl Ha BCIO UTPY YXOOUT MeHee CEKyH/bl!

VI cHOBa GONBIIMHCTBO M3MEHEHNII 3aK/II0YaeTCsi B KOMMEHTVPOBAHUU He-
KOTOPBIX CTPOK Kofa. [ToCKONbKY KOMIIBIOTEp UTPaeT IPOTUB CAaMOTO cebsi, Ipo-
rpaMMe OOIbllle He HY)XHO 3allyCKaTb KOJj AJIsL HOJNYYEHUS XOHOB UIPOKA MU
0TOOpaKeHNI COCTOSIHMS UTPOBOTO IOJIA. Bce 3TO IpomylieHo, 03TOMy Ioje
0TO6paXkaeTcs TONBKO B CaMOM KOHIie UTpbl. Ko 3aKOMMEHTHPOBaAH, a He yHameH
IO TOJI IPUYMHE, YTO eC/IM HaM OyIeT Hy>»KHO IIOBTOPHO MCIIONb30BaTh KOJ II03)XKe,
ero Oyzer Ipolle BOCCTAHOBUTD, yOPaB CUMBOJIBI #.

5T 3aKOMMEHTHPOBAJI CTPOKY Kofia ¢ 209 110 214, MOCKOIbKY 6O/bllIe He HYXKHO
BBIBOJMTD IOJIE [I/I1 UTPOKa, yKe He MPMHMMAIOLIEro y4acTue B urpe. To ke s mpo-
Zenan co CTpokKaMmu ¢ 217 1o 223, Befib He HY>KHO IIPOBEPATDH, BBOAUT JIM UTPOK
CTIOBO BHXOL W/ IIEPEKTIOUaeT peXXnM mopckazok. Ho Hy>xHO yOpaTs deTsIpe Ipo-
Oera mepey; CTpOKOIt 224, TaK Kak OHa OblTa 4acThIo 6710Ka else, KOTOPBIIL 51 TOTBKO
yTO OTK/MIOUMI. CTpoky 229-232 TakyKe BBIBOAAT UTPOBOE IIONIE, IIOITOMY s 3a-
KOMMEHTVPOBAJI ¥ 3TU CTPOKIA.

EnvHCTBEHHBIN HOBBIN KO, — B CTPOKax 216 n 241. B cTpoke 216 MbI mpocTO
3aMeHseM BBI3OB getPlayerMove () BBI3OBOM (byHKLU/H/I getComputerMove (), KaK TOBO-
punock paree. B ctpoke 241 BMecTO TOT0, YTOOBI CIIPAIINBATh UTPOKA, SKeMAeT OH
urparb 3a X uau O, MbI TPOCTO ITPMCBaMBaeM 3HadeHNe 'X' mepeMeHHoI playerTile
u '0' nepemenHol computerTile. (YuuTbiBast, 4To 3a 060UX 3TUX UTPOKOB OyHeT
UTIPaTh KOMIIbIOTEP, Bbl MOXKETe IepeuMeHoBaTh playerTile B computerTile? mm
secondComputerTile.) Tereps, Korma y Hac eCTb IpOrpaMMa, B KOTOPOJT KOMIIBIOTEP
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UrpaeT npoTuB CaMoOro C€6H, MOJXHO IIPOJO/IKUTb NU3MEHATD €€ KOJ, YTOOBI peann-

30BaTb NOIIOTHUTEIbHbIE MHTEPECHDBIE BO3SMOXXHOCTU.

KomnbloTep NpoTUB KOMMNbloTepa —
HeCKOJNbKO napTuii

Eciu 661 MbI co3pann HOBBIN AJITOPUTM, TO MOT/IN 651 IIPOTUBOIIOCTABUTD €TI0

nn,

peajn3oBaHHOMY C IOMOLIbI0 QyHKIMM getComputerMove (), M IOCMOTPETS,

KaKoM U3 HUX JTydq1ie. OJIHaKO IIpeXxnae 9€M Mbl CIe/IaeM 3TO, HaM HYKE€H croco6

OlleH

MBaTh UTPOKOB. MBI HE MOXXeM OLIEHUTD, Kakoi VIV mydine, 0OCHOBBIBAsACh

TOJIbKO Ha pe3y/IbTaTaX OfHON IapTHM, II03TOMY HeoOXomumo, 4To6sl VIV chbI-

r'pamn Apyr npoTuB gpyra 6onee OTHOTO pa3a. ,HTIH 9TOT'0 Mbl BHECEM HEKOTOPbIE

nsMe

HCHIA B I/ICXOHH])IIZ KO. Boemmonmanre CIenyroumme marn, YTOOBI CO311aTh IIpO-

rpammy AISim2.py:

1.

Bei6epute komanny menio File = Save as (®aitn = CoxpaHuUTh Kax).

2. Coxpannure 10T Gaitn nog uMeHeM AISim2.py, 4To6bI BBl MOI/IM BHOCUTD

U3MeHeHNs, He 3aTparmsas nporpammy AlSiml.py. (Ha manHOM srame
AISiml1.py n AISim2.py Bce ellle coiep>kaT OfVH 1 TOT >Ke KOJI.)

Mpumep 3anycka mogenu 2

Bor uTo BUAUT ONIBb30BaTEND, KOI/IA 3aIlycKaeT mporpamMmy AlISim2.py:

[lpuBer
#1: X
#2: X
#3: X
#4: X
#5: X
#6: X

creyeM B urpe "Pesepcu"!

Habpan 38 ouxoB. O Habpal 26 OYKOB.
Habpan 26 oukoB. O Habpan 38 0ukoB.
Habpan 25 ouxoB. O Habpan 39 oukoB.
nabpan 33 ouxkos. O Habpan 31 oukoB.
Habpan 23 oukoB. O Habpan 41 oukoB.

Habpan 33 ouxoB. O Habpan 31 oukoB.

--1pomycK--

#249:
#250:
Kommue
Kommue

Komnue

X Habpan 30 ouxos. O Habpan 34 OukoB.
X Habpan 26 oukoB. O HaGpanm 38 OuxoB.
crBo Bemrpemeit X: 115 (46.0%)
creo Bemrpemeit O: 129 (51.6%

CTBO HMubMX: 6 (2.4%

IToCKONbKY a/nrOpUTMbI IMPEAINONAralT CIy4aifHOCTb, Balll 3aITyCK He OyzeT

COAE€pIKaTb TOYHO TAKME JK€ INCIIaA.
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UcxogHbin Kog mogenn 2

Vsmennte Ko, B AISim2.py, 4TOOBL OH COOTBETCTBOBA IIPUBENEHHOMY HIDKE
Koply. YoenuTech, YTO MeHseTe KOJl CTPOKa 3a CTPOKOIL B HopsAznke odepenu. Ecmn
[PV BBINIOJTHEHUM NIPOTPAMMbl BO3HMKAIOT OMIMOKM, CPABHUTE KOJ|, KOTOPbIT BB
Habpasu, ¢ OPUTMHANBHBIM KOIXOM C IOMOIIbIO OH/IAH-MHCTPYMEHTA Ha caiiTe
inventwithpython.com/diff/.

AlSim2.py

235. turn = 'Yenosex'

236.

237. NUM GAMES = 250

238. xWins = oWins = ties = 0

239. print ('IlpueercTsyem B urpe "Pesepcu"!')

240.

241, playerTile, computerTile = ['X', '0'] #enterPlayerTile()
242.

243, for i in range(NUM GAMES): #while True:

244, finalBoard = playGame (playerTile, computerTile)

245.

246. # OTOOpasuTh UTOTOBENL CUET.

247, #drawBoard (finalBoard)

248. scores = getScoreOfBoard(finalBoard)

249, print ('#%s: X =aGpan %s ouxoe. O HaGpan %s oukoB.' $ (i + 1, scores['X'], scores['0']))
250. if scores[playerTile] > scores[computerTile]:

251, xWins+=14§print ('BainoBemmm komnbTep, 060rHaB eroka s oukos! llosgpasnenus! ' § (scores[playerTile] - scores[computerTile]))
252. elif scores[playerTile] < scores[computerTile]:

253.  olfins 4= 1 #print ('Bs npourpanu. KoMnsiorep no6eun Bac, oforsas Ha §s oukos. ' % (scores[computerTile] - scores[playerTile]))
254, else:

255. ties += 1 #print('Huuns!')

256.

257. #print ('Xomure chHrpaTh eme pas? (Aa mim Her)')
258, #if not input().lower().startswith('a'):

259. # break

260.

261. print('KomuuecTso Bsmrpsmeir X: %s (%s%%)' % (xWins, round(xWins / NUM GAMES * 100, 1)))
262. print('Komuuecrso msmrpemeit 0: %s ($s%%)' % (oWins, round(oWins / NUM GAMES * 100, 1)))
263. print('Kommuectso muuemx: %s (%s%%)' % (ties, round(ties / NUM GAMES * 100, 1)))

Ecmm y Bac BO3HMKAIOT IIPOO/IEMBI C BHECEHUEM M3MEHEHUIT, MOXKHO 3arpy-
3UTb rOTOBBIN daitn AISim2.py ¢ Be6-carita https://eksmo.ru/files/python_games_
sweigart.zip.
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OTcnexnBaHmne pesynbTaToB NapTuii

OcHoBHas nHOpPMALUA, KOTOPYI0 Mbl XOTMM IHOJIYYUTh B Ipoliecce Mofe-
TMPOBAHNUA, — 3TO TO, CKONbKO MO6Oe] ofiep>kan UrpoK X, CKONbKO Mo6ef; NTPoK
O, ¥ CKONBKO HMYbUX COCTOSTIOCH 3a ONPeJieNIEHHOe KOMMYeCTBO MapTuii. Bee 3To
MO>KHO OTC/IEXMBATh C IOMOILBIO YeThIpeX IepPeMEHHbIX, KOTOpble CO3JAI0TCSA
B CTpOKax 237 m 238.

237. NUM_GAMES = 250

238. xWins = oWins = ties = 0

KoncranTa NUM GAMES ompepernseT, CKOIbKO apTuii 6yaeT coirpano. b no-
6aBiieHbl IepeMeHHbIe xWins, oWins u ties, 4TOObBI OTCIEXMBATD MOOENBI X, TT06E-
mpt O 1 HuYbH. Bbl MOXKeTe CBA3aTh BOEAMHO MHCTPYKIUMM [IPUCBANBAHNS, YTOOBI
IIPUCBOUTD IEPEMEHHON ties 3HadeHme (, mepeMeHHON oWins — 3HaveHue ties,
U IIepeMeHHOI! xilins — 3HayeHMe olfins. Ta MHCTPYKLMA IPUCBAMBAET BCEM TPeM
repeMeHHbIM 3HaYeHue 0.

KoHncTanTa NUM GAMES McHO/Ib3yeTcs B IjuK/e for, KOTOPbIN 3aMeHAeT UTPOBOIA
LMK/ B CTPpOKe 243.

243, for i in range (NUM GAMES): #while True:

Iukrn for 3amyckaer Urpy CTONBKO pas, CKOJIbKO YKa3aHO B KOHCTaHTe NUM
GRMES. Kop 3ameHsieT LUK while, KOTOPBI BBIIIOMHAICA OO TeX IOP, IOKa UTPOK
He cO00111asI, YTO He XO4eT Urparth elle pas.

B crpoke 250 mHCTpyKIusA 1f cCpaBHMBAET CYET IBYX UTPOKOB, a CTPOKM C 251
1o 255 B 6nokax if-elif-else MHKpeMEHTMPYIOT 3Ha4YeHNs IepeMEeHHBIX xWins,
oWins 1 ties B KOHIIe KaXKHOV IMAPTUM, IIPEXTE YeM BEPHYThCA Ha3af [/ Hadaja
HOBOJI IAPTHM.

250. if scores([playerTile] > scores[computerTile]:

251. xWins += 1 #print ('Ber nobemumu xoMmmboTep, 00OTHAB €U0 Ha %S oukoB! [osmpaBienud!' %
(scores[playerTile] - scores[computerTile]))

252. elif scores[playerTile] < scores[computerTile]:

253. oWins += 1 #print('Ber mpourpams. KowmmbbTep mobemui Bac, 0OOTHaB Ha %S OUKOB.' %
(scores[computerTile] - scores[playerTile]))

254, else:

255. ties += 1 #print('Huussa!’)
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Mbs1 y6upaeM coo61ieHs, TepBOHAYATbHO BHIBOAAIMECS BHYTPU 6710Ka, 1109-
TOMY T€Il€Pb BBIBOANUTCS INILIDb OHOCTPOYHBIN UTOT PE3YIbTaTOB KaXKI OV AP THMN.
Ilos>xe B KOzle MBI 6YJICM UCIIONIb30BATh IepeMeHHble xllins, oWins u ties, YTOOBI
IIPOaHaIN3MPOBATh, KaK KOMIIBIOTEP BBICTYIINM/I IPOTUB CaMOTO cebsl.

OTKnoYeHne Bbi30BOB pyHKLMM print ()

S Taxoke 3aKOMMEHTHPOBAJI KOfI B CTpPOKax 247 u 257-259. brarogaps aromy
q y6pan 13 IIPOTPaMMbl 6énbmy10 4acTb BBI3OBOB (1)YHK]_U/II‘/'I print () mdrawBoard().
Ham He Hy>XHO HaOIIOfaTh 3a KaX/I0il U3 MApTHUIL, IIOCKOIBKY MX OYeHb MHOTO.
IIporpaMMa mo-npe>xHeMy 3allycKaeT Ka)KIyI0 IapTUIO LIeTMKOM C JCIIO/Ib30Ba-
HIeM HamyucaHHoro Hamu MV, Ho 1okasbIBaeT TONBKO UTOTOBbIN cueT. IToce 3a-
BeplIeHNs BceX NapTuil IporpaMma IIoKasblBaeT, CKONIbKO IMapTuil BBIUTPajIa Kax-
Ias CTOPOHA, a KOJI B CTPOKax ¢ 251 1o 253 BBIBOJAT HEKOTOPYIO MHPOpMALIo 00
IIPOBEIEHHBIX MMAPTUAX.

BeIiBoj, maHHBIX Ha 9KpaH 3aMefjisieT paboTy KOMIIbIOTEPa, HO Telepb, KOTfa
BbI YZIa/IV/IM COOTBETCTBYIOLINI KO, KOMIIBIOTEP MOKET OTBITPaTh Li€TYI0 HAapTUIO
«PeBepcu» MpuMepHO 3a OfIHY-/IBe CeKyH/bl. KaXK/bli1 pas, Korja mporpaMma Bbl-
BOIM/IA OJHY U3 TeX CTPOK C UTOTOBBIM CYETOM, OHa 0OpabarbiBaa BCIO UTpy (110
OTHEBHOCTHU TPOBepsisi 0Koo 50 mau 60 XOmoB, 4TOOBI BHIOPATh TOT, KOTOPHI
IPMHOCUT Hanboblllee KOMMIECTBO OYKOB). Tereph, KOIa KOMIIBIOTEPY He HYX-
HO JIefiaTh CTOBKO PaboThl, OH MOXKeT paboTarh HAMHOTO ObICTpee.

Uicna, KoTopble IPOTrpaMMa BbIBOAUT B KOHIIE, ABJIAIOTCA CMAmMUCu4ecKu-
MU 0aHHbIMU, KOTOPbIE VICIIONIb3YIOTCS i 000OIIeHNsI UTOTOBBIX Pe3y/l1bTaToB
napTuii. B sToM crydae Mbl ITOKa3ajiy UTOTOBbIE OYKM UTPOKOB B KaXK/I0M IMapTuu,
a TaKoKe MPOLIEHTHOE COOTHOLIEHVe T00e]] UTPOKOB VM HUYbUX MEX/Y HUMIMA.

OueHKa NCKYCCTBEHHDbIX NHTEJJIeKTOB
B MPOLEHTHOM COOTHOLUEHN

IIpouenmmoe coomHouieHye — 3TO YaCTb OT OOLIEro KOMUYeCTBa. 3HAYCHME
IIPOLIEHTHOTO COOTHOLIEHMA MOXKET BapbupoBaThcsA B AuanasoHe or 0 mo 100%.
IIpencrasbTe, 4TO y Bac ecThb mupor: 100% — aTo Bech nupor, 50% — ero nojaoBu-
Ha, a 0% — mmpora BooO1Ie HeT.

MbI MO>KeM PacCUMTHIBATh IPOLIEHTHbIE COOTHOIIEHNA C IIOMOILBIO fIe/IeHNA.
YT10oOBI MONYYNTH NMPOLIEHTHOE COOTHOIIEHYE, pasfennTe 4acTb, KOTOpas y Bac
ecTh, Ha 0o0lee KOMMYECTBO, a 3aTeM YMHOXbTe pesynpraT Ha 100. Hanpumep,
ecmu X Beiurpan 50 maprtuit u3 100, MOXXHO cocTaBuThb BeipaxkeHne 50 / 100, pas-
Hstomeecs 0. 5. YMHOXbTe 3T0 Ha 100, YTOOBI IOTYYUTD IPOLIEHTHOE COOTHOIIEHNE
(B marHOM Cry4ae 50 IIPOL[EHTOB).

Ecmu X Beurpan 100 maprtuit n3 200, MOXXHO COCTaBUTD BeIpakeHue 100 / 200,
4To Takxe paBHoO 0.5. Korga BbI ymHOXMTe 0.5 Ha 100, 4TOOBI y3HATD IIPOLIEHTHOE
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COOTHOLIEHMeE, onyunte 50 nponenTos. Bemrpoim 100 naptuit ns 200 — 3710 TO
K€ MPOLIEHTHOE COOTHOLIEHME, YTO M Bhiurpaint 50 maptuii us 100.

B crpoxax ¢ 261 1o 263 Mbl UCIIONb3yeM IPOLEHTHbIE COOTHOILEHNA /I BbI-
Bofa nH(popManyy 06 UTOrax mapTuii.

261, print ('KomuecTso Brmrpsmedt X: %s (%s%%)' % (xWins, round(xWins / NUM GAMES * 100, 1)))
262, print ('KomuecTso semrpsmedt 0: %s (%s%%)' % (oWins, round(oWins / NUM GAMES * 100, 1)))
263. print ('KommuecTBO HMUBKX: %s (%s%%)' % (ties, round(ties / NUM_GAMES * 100, 1)))

Kaxpasa uHCTpykuua print() mMeeT MeTKy, KOTopas CO001I[aeT IOIb30Ba-
TeJII0, OTHOCATCA BBIBOAMMBIE JJaHHBbIe K mobemaM X, mobemam O miam HUYIBKM.
Sl npuMeHM MeTOJ, MHTEPIIOIALMY CTPOK /ISl BCTAaBKM KOJIMYECTBA BHIMTPAHHBIX
MAPTUIL ¥ HUYBUX, a TAK)KE BBIYMC/IEHHOTO IIPOLEHTHOTO COOTHOUIEHNMS BBIUTPBI-
IIeit ¥ HNYbYUX B 061IeM KomdecTse napTuit. Ho, kak BupuTe, 31ech He IPOCTO fie-
JIATCST 3HAUSHNS [IepeMeHHBIX xiins, olins mim ties Ha o0lee KOMMIECTBO APTUIL
U yMHOaroTcs Ha 100. 9TO MOTOMY 4TO /I KaXK/JOTO ITPOLEHTHOTO COOTHOIIEHNA
HY>KHO BBIBECTJ TOTIbKO OIMH HPOOHBII CMMBOJI IIOCTIE 3aILATON, YTO Helb3s OCY-
I[eCTBUTH IyTeM OOBIHOTO fleTIeHMA.

Jenenne mpuBOANT K MOTYyYEHNIO YMCTIA C INTABAIOLIEN 3a1ATON

Korpa BbI ucnonb3ayete omeparop fienieHus (/), BelpakeHue Bcerga 6yaeT Bbl-
YUCIATBCA B YMCTIO € ITaBaowelt 3anAToit. Hampumep, BeipaxkeHne 10 / 2 Bbrauc-
JIAeTCS KaK YICIIO C IIaBalolelt 3amsTolt 5. 0, a He [[e/IOYNCTIEHHOe 3HaYeHMe 5.

Ba>kHO IOMHUTDL 06 3TOM, IIOCKOJIBKY IIPMOABIeHUe LeNOr0 YMCIa K YHUCITY
C IJIaBalOIIell 3aIIATON C MOMOIIBIO OIlepaTopa CIOXKEHMA + TaKXke Bceria Oymer
IIpUBOANTD K IIOTy4Y€HMI0 4Mucia C H}IaBaIOIl[eIZ 3aIIATOI. HaanMep, BbIpaKe-
Hye 3 + 4.0 paBHO 4MCTY C IJIaBaIoOIEN 3anATol 7.0, a He Lenmomy Jucy 7.

BBenmute cremyromuit KOji B MHTePaKTUBHON 060/IOUKe:

>>> spam = 100 / 4
>>> spam

25.0

>>> spam = spam + 20
>>> spam

45.0

B sToM mpuMepe TUI aHHBIX 3HAUYEHM: NEPEMEHHON Spam BCerfa ABJIAETCS
YC/IOM C IUIABAIOLIell 3amAToll. Bel MoXkeTe mepefaTbh 3HaueHue C IIaBaloLlei
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3amAToi GyHKUyM int(), KOTOpas BO3BpallaeT ILieTOYUCICHHYI0 GOpMy 3Hade-
HUS ¢ IUIaBaplneil 3amsroit. Ho sta ¢yHkums Bcerma OymeT OKpyIIATH 3Hade-
HIe B MeHbIIYI0 cTOpoHy. Hanpumep, Kaxxgoe u3 Boipaxkenuii int (4.0), int (4.2)
u int (4.9) mpuHMMaeT sHaYeHue 4, HO He 5. Ho B mporpamme AISim2.py HaM HyX-
HO OKPYIVIUTb KaXXKAYI NPOLIEHTHYIO HOMI0 IO AecATbIX. IIOCKONBbKY Mg 3TOro
MBI He MOYXeM IIPOCTO BBIIIOTHUTD Je/leHNe, HY>KHO BOCIIONIb30BaThCsA (PYHKI[MeN
round ().

Oynknma round()
®ynxuua round() OKpYIVILAET YMC/IO C IUIABAIOLIE 3aIIATON B0 OMpKaliiero
1Ie/I0TO 4Ncia. B MHTepakTMBHOI 060/104Ke BBEUTE C/IeAYIONie KOMaHIbI:

>>> round(10.0)

10

>>> round(10.2)

10

>>> round(8.7)

9

>>> round(3.4999)

3

>>> round(2.5422, 2)
2.54

®ynkiysa round () TakKe MMeeT He0Os3aTe/IbHBII BTOPOIL ITapaMeTp, C IOMO-
1[bI0 KOTOPOTO BB MOXKETe yKa3aTh, O KAKOTO 3HaKa TPeOyeTCst OKPYI/IUTD YUCTIO.
Brarogapst 9TOMy OKpyI/TIECHHOE YVC/IO MOXKeT OBITh UMCIOM C IUIaBaolell 3ars-
TOI1, a He HenbiM. Hanpumep, Boipaskenue round (2.5422, 2) BbIYMCIAETCA B 3HaYe-
Hue 2.54, a round(2.5422, 3) — B 3HadeHme 2.542. B cTpokax 261-263 nporpaMmbl
AISim2.py MBI UCHIONIB3YeM 3Ty QYHKIMNIO C TapaMeTPOM 1, YTOOBI OKPYIIUTD CO-
OTHOIIEHVE BBIMTPAHHDBIX VIV CHITPAHHBIX BHIYDIO IIAPTHIA O OJHOTO 3HAKA I10-
CJI€ 3aIIATON, YTO MO3BOJIAET HaM IO/Iy4UTh TOYHbIE IIPOLIEHTHbIE COOTHOLIEHNA.

CpaBHeHuMe pas3nnyHbix anroputmos U

Buecs nuinb HECKONMBKO M3MEHEHMIT, MBI MOXKEM 3aCTaBUTh KOMIIbIOTEP UTPaTh
npotus cebst coTHU pas. IIpAMo ceifyac Ka>KABIl UTPOK MOOEXaeT MPUMEPHO
B IIO/IOBVHE IAPTHIl, TaK KaK OHM 002 JMCIIO/Nb3YIOT OfiYH Y TOT >Ke a/ITOPUTM BBI-
6opa xopoB. Ho ecny MbI 06aBUM pas3Hble aJTOPUTMBL, TO YBUAUM, Kakoil VIV
yaie OygeT BBIMTPBIBATD Yalle.
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HaBaiite f06aBuM QyHKIMM ¢ HOBbIMM anroputMmamu. Ho cHagama B OkHe
¢ daitmom AISim2.py Bbibepute Komanny menio File = Save as (®aitn = Coxpa-
HUTD KaK), YTOOBI COXPaHNUTH CLieHapuit 1o, uMmeHeM AISim3.py.

MpI nepenmenyem (byHKLU/Ho getComputerMove () B getCornerBestMove (), TaK KaK
3TOT aJITOPUTM CHAYaJIa IIbITAeTCSI OCYIIECTBIISATD YIIOBbIE XO/IbI, @ 3aTeM BbIOMpa-
eT XOJI, KOTOpbIII lepeBopa4nBaeT 6osblie Bcero ¢uiiek. Mbl Ha30BeM 3Ty cTpa-
TETUIO A/IeOPUMMOM JyHuie2o yenosozo xo0a. Taxxe f06aBUM HECKOIBKO APYIUX
YHKLMIL, peanusyolMX pasanyHble CTPaTeruy, BKIIIOYAs ane0pumm Xyouiezo
X004, KOTOPBII MIIET XOf C XYALINM II0 CYETY Pe3y/IbTaToOM; aneo0pUumm cryuaiiHo-
20 X004, KOTOPBII1 UIIET 000 KOMYCTYMBLIL XONI; Y A/IR0PUMM JIyHuie20 yerio8020-
2paHu1H020 x00a, paboTaIOLINIT TaK e, KaK ¥ aITOPUTM JIY4IIero yriIoBOro Xoa,
3a MICKTIOYeHEeM TOTO, YTO ITOCTIe YITIOBOTO XOfia I Iepef X0 oM, IIepeBOpadNBalo-
M 607biie Bcero GuIlieK, OH UILET IPAHNIHBII XO.

B daitne AISim3.py BbI30B getComputerMove () B cTpoke 257 OyneT 3aMeHeH Ha
(byHKLU/Ho getCornerBestMove(), a (byHKuI/[ﬂ getComputerMove () B cTpoke 274 cra-
HeT getWorstMove () — (yHKIMeN, KOTOPYIO MbI HAIMIIEM /IS a/ITOPUTMa XY/IIEro
xoma. TakuM 06pa3oM, MbI 3aCTaBUM COPEBHOBATHCS OOBIYHBII a/ITOPUTM JTyYlile-
TO YITIOBOTO XOfja M1 aJITOPUTM, KOTOPBIII Iie/leHallpaBlIeHHO BBIOMpPaeT X0, Iepe-
BOPAYMBAIOIINIL MeHblUle 6Ce20 PUIIEK.

UcxopHbiil Kog mogenu 3

Vismennre xop B ¢aiine AISim3.py, 4TOOBI OH COOTBETCTBOBAI IPUBELECHHOMY
HIDKe Kofly. YOenuTech, 4To MeHsIeTe KOJ, CTPOKa 3a CTPOKOJ B IOPSIIKE OYepeniy.
Ecny iy BRIIONTHEHNY IIPOTPaMMBbI BO3HMKAIOT OIIVOKY, CPABHUTE KOJ, KOTOPbII
BBl HaOpasIy, C OpUTMHAIBHBIM KOLOM C IOMOIIIbI0 OHJIAVH-MHCTPYMEHTa Ha caiiTe
inventwithpython.com/diff/.

AlSim3.py

162. def getCornerBestMove (board, computerTile):

--IpOmyCK—
1

184. def getlorstMove (board, tile):

185. # BepHYTb X0, KOTOPHN NEpeBOpauMBaeT MEHblle BCETO (MieK.

186. possibleMoves = getValidMoves (board, tile)

187. random. shuffle (possibleMoves) # CmenaTh CilydyaiHEM NMOPSIOK XOZOB.
188.

189. # HailTyt X0 C HayMeHbWVM BO3MOXHBM KOJMYECTBOM OYKOB.

190. worstScore = 64
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191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224,

de

de

de

h

f

h

for x, y in possibleMoves:
boardCopy = getBoardCopy (board)
makeMove (boardCopy, tile, x, y)
score = getScoreOfBoard (boardCopy) [tile]
if score < worstScore:
worstMove = [x, V]

worstScore = score

return worstMove

getRandomMove (board, tile):
possibleMoves = getValidMoves (board, tile)

return random.choice (possibleMoves)

isOnSide(x, y):
return x == 0 or x == WIDTH - 1 or y == 0 or y == HEIGHT — 1

getCornerSideBestMove (board, tile):
# BepHYTH YTUIOBOJ XOI, TPAHMUHEN XOF WM JYUllVii XOZ.
possibleMoves = getValidMoves (board, tile)

random. shuffle (possibleMoves) # CrenaTh CltydaiiHEM NMOPANOK XOZOB.

# Bcerma Ienath XOI B YTOJN, €CIM 3TO BO3MOXHO.
for x, y in possibleMoves:
if isOnCorner(x, y):

return [x, y]

# Eci coenaTb XOO B YTON HENb3, BEPHYTh I'PAHNMUHEIL XOI.
for x, vy in possibleMoves:
if isOnSide(x, y):

return [x, vyl

return getCornerBestMove (board, tile) # JemarTs To, uTo Oeman Gkl OGEUEEN V.

225. def printScore(board, playerTile, computerTile):

-~IpONyCK-=
257. move = getCornerBestMove (board, playerTile)
--IIpONyCK--

274, move = getWorstMove (board, computerTile)
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3amryck daitna AISim3.py BEIBORUT TO Xe caMmoe, uTo 1 AISim2.py, 3a uckimodve-
HJEM TOTO, YTO Tellepb OYAYyT UCIIONb30BATbCS PAa3HbIe aITOPUTMBI.

MpuvHUMNbI Pa6oTbl NCKYCCTBEHHbIX UHTE/IJIEKTOB B Mogenu 3

OyHKIUK getCornerBestMove (), getWorstMove(), getRandomMove ()
n getCornerSideBestMove () MOXOXM APYT Ha APYra, HO MCIONb3YIOT HECKOIbKO
orTmyaroyecs urposble crpaternyu. OfHa U3 HUX IIPYMEHsET HOBYIO (QYHKIINIO
1s0nSide (). OHa aHa/IOrMYHA HaLlIEeN cbyHKuMM isOnCorner (), HO MpOBEPAAET KIETKA
BIIO/Ib CTOPOH II0JIS, TIPEXKie YeM BbIOpaTh CaMblil pe3y/lIbTaTUBHBII XO.

VM nyvinero yrmosoro xoga

Y Hac yxe ecTb Ko, a1t VIV, KoTopblit BBIOMpaeT YIJIOBOIL XOf, a 3aTeM BbI-
OupaeT JyULINIT XOf U3 BO3MOXKHBIX, Bellb 9TO MMEHHO TO, YTO JienaeT QyHKIMA
getComputerMove (). MBI MO>XXKeM IIPOCTO M3MEHUTD MM getComputerMove () Ha 9TO-TO
6oree omnucaTeNnpHOe, TAK YTO U3MEHUTE CTPOKY 162 1 IleperMenyiiTe HAIly QyHK-
o B getCornerBestMove ().

162. def getCornerBestMove (board, computerTile):

ITockonbKy dyHkimu getComputerMove () Gombliie He CyLIECTBYeT, HaM HE06XO-
AMMO OOHOBUTH KOJ B CTpOKe 257, yKa3as TaM uMs getCornerBestMove ().

257. move = getCornerBestMove (board, playerTile)

9TO BCe, YTO HAM HY>KHO ObUTO cfienath st januoro MV, mostomy maBaiite
IBUTATHCS JTaJTbIIIE.

VM xypmero xoga

VW xypiiero xofa MpoCTO HaXOAUT XOf, C HAMMEHDIINM KOJTMYECTBOM OYKOB
U BO3Bpalaer ero. Ero Koy o4eHb IIOX0XX Ha TOT, KOTOPBII MbI MCIIOTIb30BAJIN 1A
MIOVICKa XOffa C HAMOOJIBIINM KOIMIECTBOM OYKOB B HAIIIEM MCXOJHOM aJTOPUTME
getComputerMove ().

184. def getWorstMove (board, tile):

185. # BepHyTb X0, KOTODHM NepeBOpauyMBaET MeHblle BCETO Quiex.

186. possibleMoves = getValidMoves (board, tile)

187. random. shuffle (possibleMoves) # CmenarTh CilydyaiHEM NMOPSIOK XOZOB.
188.

189. # HailTyt XOI C HaVMEHbUVM BO3MOXHEM KOJMUECTBOM OYKOB.
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190. worstScore = 64

191. for x, y in possibleMoves:

192. boardCopy = getBoardCopy (board)

193. makeMove (boardCopy, tile, x, y)

194. score = getScoreOfBoard (boardCopy) [tile]
195. if score < worstScore:

196. worstMove = [x, ]

197. worstScore = score

198.

199. return worstMove

Anroput™m getWorstMove () HaYMHAETCS AHATOTMYHBIM KOLOM B CTpOKax 186
n 187, Ho 3arem co cTpoku 190 moABnANTCA OTIM4YMA. Mbl HasHAYMIM IIEepe-
MEHHYIO worstScore (XyALIMII pe3ynbTaT) BMeCTO bestScore (Tydumit pesynabrar)
¥ IPUCBOMIY eji 3HaueHue 64, Tak KaK 3T0 o0liee YIC/IO MO3ULIMIL Ha ITO7e U Hau-
60sIbIlIee KOMMYECTBO OYKOB, KOTOPble MOXXHO ObIIO OBI 3apaboTaTh, eciu ObI BCe
oste 66010 3anonHeHo. Ctpoku ¢ 191 mo 194 Takue Ke, KaK 1 ICXOLHBIN a/ITOPUTM,
HO 3aTeM KOJ B CTpoKe 195 mpoBepsieT, MeHblIle /U 3HaYeHUe ITePeMEeHHOI Score
4yeM worstScore, BMECTO TOTO, YTOOBI IIPOBEPATH, OO/IbIIE JIV 3HAUCHUE HepeMeH-
HOIT score. Ec/iu 3HaveHMe TIepeMeHHOIT score MeHbIIIe, TOTHA WorstMove 3aMeHseT-
Cs1 XOZIOM Ha I107Ie, KOTOPBIiL B HACTOsIIIee BpeMs TECTHPYeT aNrOPIUTM, U 3HaUeHue
IepeMeHHOI worstScore Taxke 0OHOBIAeTCs. [ToToM (yHKIMA BO3BpalljaeT 3Ha-
YeHye IepeMeHHoI worstMove.

Haxonern, ¢pyukims getComputerMove () B cTpoke 274 Ho/DKHA OBITH 3aMeHeHa
¢byHKkuumeit getlorstMove ().

274, move = getWorstMove (board, computerTile)

Buecnre 3TM M3MeHeHMA M 3allyCTUTe Iporpammy, n getCornerBestMove ()
u getWorstMove () OYAYT UrpaTh APYT HPOTUB ApYTa.

VW cryvaitnoro xopa
nmn CIIy4aifHOTO XOfia IIPOCTO HAXOJZUT BCE€ BO3MOKHbBIE JOIIYCTUMBIE XOIbI,
a 3aTeM CIIy4alfHBIM 0Opa3soM BBIOMpAET OfMH U3 HUX.

201. def getRandomMove (board, tile):
202. possibleMoves = getValidMoves (board, tile)

203. return random.choice (possibleMoves)

WCKyCCTBEHHBIN HTeNneKT urpbl «Pesepc» 313



3mech MCIIOIb3YETCS (1)YHKL[I/IH getValidMoves (), Kak 1 BO Bcex ocTanbHbIX VN,
a 3aTeM NPUMEHAETCA (byHKuMH choice (), 4TOOBI B CIIMICKE BEPHYTb OfIVH U3 BO3-
MO>XHBIX XOJIOB.

IIpoBepka Ha rpaHUYHbIE XOMBI

IIpexxge 4yeM mepelTy K ajropuTMaM, JaBaiiT€ PacCMOTPUM OfIHY HOBYIO
BCIIOMOTaTe/IbHYI0 (PYHKIMIO, H0oOaBIeHHYI0 HaMM. BcromorarenbHas QyHKIMA
isOnSide () momo6bHa (byHKuI/m isOnCorner (), TONMBKO OHA NPOBEPSAET, IPUXOLUTCH
IV XOJ], Ha CTOPOHBI UTPOBOTO IOJIA.

205. def isOnSide(x, y):
206. return x == 0 or x == WIDTH - 1 or y == 0 or y == HEIGHT — 1

Omna cofiep>XuT OJHO OTMYeCKOe BhIpaskeHMe, KOTOPOe IIPOBePseT, PABHBI JIN
3Ha4YeHNA KOOPAVHAT X WIN Y, IepeJaHHbIX efl B Ka4eCTBe apryMeHTOB, | win .
JIro6as xoopayHara co 3HaueHueM 0 1 7 HaXOGWUTCS Ha Kparo MOJA.

Mpb1 6ymeM MCIONmb30BaTh 3Ty (yHKuMIO janee B VIV jmydimero yraoBoro-
TPaHNYHOTO XOfa.

VIV nyvinero yrmoBoro-rpaHM4Horo xoua

9tor VI paboraeT Bo MHOroM Tak e, kak VI ny4miero yriosoro xopa,
MIO9TOMY MBI MO>K€M IMOBTOPHO MCIIONIb30BaTh YacTb y>Ke BBEJEHHOTO Kofia. Mbl
ompepenseM 5ToT VIV B dyHKkIum getCornerSideBestMove ().

208. def getCornerSideBestMove (board, tile):

209. # BepHyTb YIUIOBOY XOZ, TPAHMUEEN XOF WM JyYllMi XOZ.

210. possibleMoves = getValidMoves (board, tile)

211. random.shuffle (possibleMoves) # CmenaTh ClyyayHeM MOPSOOK XOLOB.
212.

213. # Bcerza menaTbh XOJ B yTOJN, €CJM 3TO BO3MOXHO.

214. for x, y in possibleMoves:

215. if isOnCorner(x, y):

216. return [x, y]

217.

218. # Ecu chenmarTe XOL B YTON HEMb3SL, BEPHYTb TPAHMYEEN XOT.

219. for %, vy in possibleMoves:

220. if isOnSide(x, y):

221. return [x, V]

222.

223. return getCornerBestMove (board, tile) # Jenate To, uTO Ieman GOkl OObMYHEN VI

314 rnasal16



Crpoxn 210 u 211 Takme xe, Kak 1 B VIV myulero yrioBoro xofia, a CTpo-
Ky 214-216 ugeHTUYIHbI HAIIEMY aATOPUTMY, IPOBEPAIOLIEMY HA/JIM4ME YITIOBOTO
xopia B ucxongHoM VI getComputerMove (). Ecim yI1oBoit Xofi HEZOCTYIIEH, TOITA KOT,
B CTpOKax 219-221 npoBepAOT Halmn4yye IPAHNYHOTO XOfa C IIOMOIIIbIO BCIIOMOTa-
TenpHOI GyHKIMM 1s0nSide (). B cydae ecnu 6bU10 IpOBEpEeHO HaMM4MEe BCEX YITIO-
BBIX VI TPAaHMYHBIX XOJIOB, @ XOJia ellle HeT, MbI IIOBTOPHO MCIO/Ib3yeM Hally (yHK-
o getCornerBestMove (). IIocKonbKy paHee yIIOBble XOfbI HalifleHbl He ObLIM, X
BCE ellle He 6YJ1€T, KOrJa KOf IOCTUTHET Q)yHKuMM getCornerBestMove (), TaK 4TO 3Ta
(YHKIMA IPOCTO HAIJIET XOf ¢ HaMOOIbIIMM KOTNYECTBOM OYKOB /1 BEPHET €ro.

B rabnuie 16.1 paccMaTpuBAIOTCSI CO3IaHHbIE HAMY HOBBIE A/ITOPUTMBI.

Ta6nuua 16.1. OyHKLUN, NCNonb3yemble ANA UCKYCCTBEHHbIX UHTENIEKTOB Urpbl «<PeBepcu»

OyHKIIA Onucanne

getCornerBestMove () CrernaTb yI7oBoii X0fI, ecnu BO3MOXKHO. Ecrut Her, Hatitnt xof, ¢ Han6orb-
IIMIM KOTMIECTBOM OYKOB

getCornerSideBestMove () Crenarb yITI0BOI XOf, ec/vt BOSMO>KHO. EC/it HeT, BbIOpaTh IPaHNYHYIO
K/IETKY. EC/TI rpaHMYHBIX XOJIOB HET, MCIIO/Ib30BaTh OOBIYHBIIT a/ITOPUTM
getCornerBestMove ()

getRandomMove () Crry4aitHbIM 06pa3soM BBIOPATh AOMYCTIMBIIL XOF,

getliorstMove () BbI6path m0snImIo, XOf, Ha KOTOPYIO IepeBepHeT MeHbIIle BCero (uiex

Temneps, korga y Hac eCTb BCe aITOPUTMbI, Mbl MOJKEM «HATPABUTb» X IPYT Ha
Ipyra.

Cpa BHEHMNE NCKYCCTBEHHDbIX NHTEJIJIEKTOB

B nameit nporpamme VMV myuniero yrmosoro xopa urpaet npotus VM xyn-
1Iero xofa. Mpl MOXXeM 3aIlyCTUTh IIPOTPaMMYy JIg MOJI€TMPOBAHNsA, HACKOIbKO
xopowo VI neiicTByIOT Ipyr IPOTUB [pyTra, M IPOaHA/M3APOBATh Pe3y/IbTaThl
C IOMOIIBIO CTaTUCTUKIL.

B nononnenne k atum AByM VIV Mbl co3/1ay HECKONIBKO IPYIUX, KOTOpbIE He
BpI3Ba/u. ITu VIV comepKarca B Kofie, HO He UCIIOIb3YIOTCH, IOITOMY, €C/IY MbI
XOTUM YBUJETb, KaK OHM BBICTYIIAT B MaTde JPYT C LPYTOM, HYXHO OyheT oTpe-
TaKTUPOBATh KOJ, [/IA MX BbI30Ba. Tak KaK y Hac y»kKe HACTPOEHO OffHO CPaBHEHNe,
IaBaiiTe MoCMOTpUM, Kak VIV xynmero xoza 6yner cnpasnarbes ¢ VIV mydmrero
YIJIOBOTO XOJa.

N xypmero xoga nporus VIV my4inero yriosoro xoga

3amycTuTe mporpaMmy, 4TOOBI BBICTaBUTH (yHKIMIO getCornerBestMove ()
npoTus getWorstMove (). HeynuBuTenbHO, 4TO CTpaTerusA IepeBOpadMBaHNA Hal-
MeHDbIIET0 Komm4ecTBa (uilek 3a XOf NMpyUBeTa K MOPAKEHNI0 B OONBIINHCTBE
MIapTUIL.
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Komnuectso Brmrpemet X: 206 (82.4%)
Komuecrso Bemrpemet 0: 41 (16.4%)

KomuectBo Hmubyx: 3 (1.2%

A BOT 4YTO yOusumenvHo, TaK 3TO TO, YTO IIOPOJ CTpATerys XyAIIEro XOfa
Bce ke paboraer! Bmecro Bbmrpeima B 100% cimydaeB, anroputM QyHKIUM
getCornerBestMove () mobexzpaet nuiub npumMepHo B 80% crydaes. [IpumepHo 1 pas
B 5 IapTuit oH ycrynaer!

B sToMm cuna MofenpoBaHMA: Bbl MOXKeTe HaliTH HOBbIE U/leV, HA OCO3HaHMe
KOTOPBIX YLIIO ObI TOPa3fo 60oIblie BpeMeHH, eC/i OBl BB UTPaJIN CAMOCTOSTE/Ib-
Ho. KommboTep HamHOro 6pICTpEE!

VMU cnyqaitHoro xoma npotus VIV my4iiero yrioBoro xoga
JaBarite ucpobyem ipyryio crpareruto. B crpoke 274 sameHnTe BbI30B pyHK-
nuu gethorstMove () BBI30BOM getRandomMove ().

274, move = getRandomMove (board, computerTile)

Korna BbI 3aIlyCTUTE IIPpOrpaMmy ceﬁmac, BBIBOJ], 6y;[eT BBITTIAAETD IIPUMEDP-
HO TakK:

[lpuBercTByeM B nrpe "Pemepcu"!

#1: X Habpan 32 ouxoB. O HaGpan 32 OukoB.
#2: X Habpan 44 ouxoB. O HaGpan 20 OukoB.
#3: X HaGpan 31 ouxos. O HaGpan 33 OukoB.
#4: X Habpan 45 ouxoB. O HaGpan 19 ouxos.

#5: X nabpan 49 ouxos. O Habpanm 15 ouxoB.

——IIpOIyCK-=

#249: X mabpan 20 ouxos. O Habpan 44 OuxoB.
#2502 X Habpan 38 oukoB. O Habpajn 26 OUKOB.
Komuectso Bemrpemedt X: 195 (78.0%)
Konuectso Bemrpemedt 0: 48 (19.2%)

KomuuecTBO HUUBMX : 7T (2.8%)

AJropuTM ciry4daiiHoro xoza getRandomMove () cIipaBM/ICS HEMHOTLO JTy4llie, 4YeM
ITOPUTM XY/IIEr0 Xofa. ITO JIOTMYHO, IOTOMY YTO pa3yMHBII BBIOOpP OOBIYHO
Jydllle, YeM BbIOOp XOfa Hayraf, HO BBIOOP Hayraj HEMHOTO JIy4llle, YeM LielleHa-
IpaBJICHHbIT BBIOOP XY/LIETO XOfa.
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MM my4irero yrioBoro-rpaHuYHoro xopa npotus VIV myqimero
YIIIOBOTO X0fa

Be160p yI/10B0#t KIETKY, €C/IM OHA JOCTYIIHA, — XOPOIIas MBIC/Ib, IOTOMY YTO
¢uika B yIoiy He MOXeT OBITh IlepeBepHyTa. [loMelieHye GpuIIky B rpaHNYHbIE
K/IeTKM Ka)KeTCs1 HEIJIOXOJt Mfieell, TaK KaK CYLIeCTBYeT MeHbIle ClI0cOO0B OKpy-
JKUTD U TIepeBepHYTh TakKylo ¢uinky. Ho passBe 3T0 mpenmyIecTBO OnpasbIBaeT
OTKa3 OT XOJ|OB, KOTOpbIe IlepeBopa4ynBaloT 6onblie ¢uuek? [JaBaiiTe BbIACHUM,
CTOJIKHYB aJITOPUTM JIY4IIErO YIZIOBOTO YIJIa UM AJATOPUTM JIYYLIETO YIIOBOTO-
TPaHNYHOTO XOfa.

VI3ameHuTe anroputM B CTpoKe 274, YTOOBI MCHO/Nb30BaTh (PYHKINIO
getCornerSideBestMove ().

274, move = getCornerSideBestMove (board, computerTile)

3areM CHOBa 3aIlyCTUTE IPOrPaMMY.

lpuBercTByeM B urpe "Pesepcu"!
#1: X Habpan 27 oukoB. O HaGpan 37 oukoB.
#2: X nabpan 39 ouxos. O Habpan 25 OUKOB.

#3: X Habpan 41 oukos. O HaGpanm 23 OuKOB.

--IIpOIyCK-~

#249: X nabpan 48 ouxoB. O Habpa’n 16 OukoB.
#250: X HaOpan 38 ouxoB. O Habpanm 26 OUKOB.
KommuecTso Bemrpemest X: 152 (60.8%)
Kommuecrso Bemrpemest O: 89 (35.6%)

KomyueCTBO HUUBUX: 9 (3.6%)

¥Yx 1o1! 9TO HeoxmpaHHO. OKa3pIBaeTCsA, BBLIOOP IPAaHNYHBIX KJIETOK BMECTO
KJIeTKM, lepeBopadmBarolieil 6onble ¢uiek, — maoxas crparerus. [Ipenmyire-
CTBO I'PaHUYHON KIETKV He IepeBellMBaeT yuiepb OT HepeBOpauMBaHUA MEHb-
IIero Komm4uecTBa QuilleK MPOTUBHMKA. MoXeM /i Mbl OBITh YBEpEHBI B 9TUX
pesynbrarax? [lapaiiTe 3aycTUM IIpOrpaMMy ellje pas, Ho cbirpaem 1000 mapTuii,
3aMeHMB KOJI B CTpoKe 278 B daite AISim3.py Ha NUM GAMES = 1000. Temeps mpo-
rpaMMa, HaBepHoe, OyieT paboTaTh Ha IPOTXKEHUN HECKOIbKUX MUHYT, BaM ke
HOHaIOOMIOCH ObI HECKOTIBKO Hedeslb, YTOOBI CAeIaTh TO JKe caMoe BPYUHYIo!

Bel yBupuTe, 4TO 60/1€€ TOUHBIE CTATUCTIYECKIE JAHHDIE, OJTyYeHHbIE II0C/Ie
1000 mapTuit, B 11e7IOM COTIACyoIuecs cTaTuctuke 250 maptuit. Kaskercst, Bor6op
XO0Ja, IepeBOpauNBaIoLIero Haubobllee KOMMIECTBO duilek, — 6ojee yaauHas
ufiesi, 4eM BbIOOp IPaHNYHOI KIETKI.
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TakuM 06pasoM, ¢ IIOMOLIbIO IPOrPAMMMPOBAHMA MBI BBIACHUIN, Kakas
UTpOBas CTparerns paboTaeT jydire Bcero. Korma Bbl CIBIINTE, YTO YYCHBIE MC-
MO/Ib3YIOT KOMITBIOTePHBIE MOJIE/IN, MMEETCs B BURY MMeHHO 3T0. OHU JCIIO/b3Y-
10T MOJIe/IM /IS BOCCO3/IaHVA KaKOTO-TO PeajibHOTO IIPOLiecca, a 3aTeM IPOBOJAT
TECTBI B 9TOI MOJe/N, YTOOBI Y3HATH OO/IbIIIE O pea/IbHOM MUPE.

3akKnoyeHumne

B 3Toil I/1aBe He ONMUCBIBA/NIach HOBast MIPa, @ ObUIM CBIMUTMPOBAHbI pasiny-
Hble CTparernu fjst urpsl «PeBepcu». Ecmu 6b1 MBI CamTasN, 9TO TPAHMYHbIE XOMBI
B «PeBepcy» — 9T0 XOpoLIas upest, HaM IPUIUIOCh Obl IPOBECTI HEReNN, Bajke Me-
CSLIBI, BPY4YHYI0 Urpasi B «PeBepcy» 1 BHUMATENIbHO 3aIMChIBAs Pe3y/IbTaThl, YTO-
OBI IPOBEPUTD, TAK /1M1 3TO Ha caMoM fierte. Ho eciu HaMm u3BecTeH criocob Hay4uTh
KOMIIBIOTEpP CAMOCTOATEIbHO UTPATh B «PeBepciy», TOT/Ia Mbl MOYKEM CIIENIATh TAK,
YTOOBI OH UCIIBITHIBAJI Pa3/IYHblIe CTPATEry 3a Hac. TONbKO MOfiyMaiiTe, KOMIIbIO-
Tep BBIIOIHsET MWIMOHBI CTPOK Hallleil mporpaMMsl Ha Python 3a cunranHsle
CeKyHAbI! DKCIIepUMEHTBI ¢ MOfe/IsIMI UTpPbI «PeBepcy» MOTIyT IIOMOYb BaM y3HATh
6oJblIe 0 TOM, KaK UI'PaTh B Hee B peaIbHOI SKU3HIL

Boo6itje-T0 9Ta r/1aBa MOITIa OBI OCTY>KUTb OCHOBOJ /151 XOPOLIIETO HAyIHOTO
IpoeKTa. Bl Mo 6bl MCCIeRoBaTh, KaKoil HAOOP XONOB IPUBOAUT K HanuOONIb-
IIeMy 4JC/Ty BBIUTPBILIEN B CPABHEHUY C JPYTMMU HaOOPaMy XOJ0B, I MOI/IN OB
COCTaBUTh TUIIOTe3y O TOM, KaKas CTparernus nyduras. Ilocie TecTHpoBaHus He-
CKOJIbKMX MOJieIel, BbI MOIJIV OBl OIIpefielUTh HaBepHsKa, Kakas cTparernus pabo-
TaeT ny4ie Bcero. C mporpaMMupoBaHyeM Bbl MOXKeTe CiellaTh IIPOEKT Ha OCHOBE
MOJeNMpPOBaHsI MI06071 HACTONBHOI UTPbI! VI Bce 9TO ITOTOMY, ITO BbI 3HAETe, KaK
HOPYYNUTb KOMIIBIOTEPY HeNIaTh 9TO, LIIaT 3a LIIarOM, CTPOKa 3a CTPOKOIL. Bol ymeere
00IaTbCs Ha sA3bIKE KOMIIBIOTEPA, 3aCTAB/IATb ero 00pabaThBaTh /I Bac 60/Ib-
1Ire 06'beMBbl JaHHBIX U BBIITOTHATD CIIOXKHbIE UMCTOBbIE PACyeThl.

910 6bIIa MOC/IEHAA TEKCTOBasA Urpa B 9ToN kHure. KoHeyHO, Takue UIpbl
MOTYT OBITb MHTEpPECHBI, XOTh OHM U HPOCThL. HO B GOIBIIMHCTBE COBPEMEHHBIX
UTD MCIIONb3yeTCs rpaduKa, 3BYK M aHMMALNs, YTO HeflaeT Urpy Oosee 3axBaThbl-
Baloleil. B crieyroImux r/1aBax aTol KHUTY BB Y3HaeTe, KaK CO3[jaBaTh UTPBI € Ipa-
¢uxoit, ucnonbsys Monyb Python non HasBanueM pyganme.



CO3AAHUE TPAOUKH

p \ [lo cux mop Bce HalIyM UTPbI OBUIN UCKITIO-
YNTE/IbHO TeKCTOBBIE. TeKCT oToOpaxkancs

= Ha 9KpaHe IpY BBIBOJE, TEKCT HabMpacs
d UTPOKOM ITpyu BBOfi€. VIcIIoIb30BaHme TOMb-

KO TE€KCTa yIpoumlaeT IIpoLecc 06yquI/IH

IIPOrpaMMMPOBAHMIO. B 3TO0II I71aBe MbI co3/ia-

AVM 0oree 3aHMMAaTETbHbIE mporpaMmel € Fpa(i)I/IKOI?'I, VICIIO/Ib-
3y4 MOZY/Ib pygame.

[naBer 17-20 Hay4aT Bac MCIIONIb30BAaTbh MOAY/Ib pygame A/ pa3paboTKM UTp
¢ rpaduKoIi, aHMMAaIVel, 3BYKOM U BBOJOM C IIOMOIIbIO MBIIIN. B 3Tnx rmaBax
Mbl HalMIIEM UCXOMHBIN KOJ [/ IPOCThIX IPOrPaMM, OTPaKAIOIIUX METOJbI
pygame. 3aTeM, B I7TaBe 21?7 MbI cobepeM Bce BBIyYeHHBIE paHee VMey /I Co3fia-
HIS UTPBL.

B 3TOW MNMABE PACCMATPUBAIOTCA CJIEAYIOLMUE TEMDbI:

« YcTaHOBKa pygame

« LgeTa u wpndtbl B pygame

» CrnaxeHHas rpadpuka

+  ATpnbyTbl

« Twunbl gaHHbIX pygame. font . Font, pygame. Surface, pygame.Rect W pygane.
PixelArray

+  OYHKLUMMW-KOHCTPYKTOPbI

«  QyHKUMW pUCOBaHUA MOAYNA pygame

« MeTogblit() ANnA 06BEKTOB NOBEPXHOCTU

« CobblTnA
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YcTtaHOBKa pygame

Mopyib pygame moMoraeT pa3paboTuyKaM CO3/laBaTh UIPHI, YIIPOLIast 0ToOpa-
JKeHue rpaduKy Ha 5KpaHe KOMIIbIOTepa N MPOoLiecc J0OaB/IeHNA My3bIKI B IIPO-
rpaMMbl. Mopynb He nocrasisercs ¢ Python, Ho, kak u cam Python, ero MmoxxHo
YCTaHOBUTD OecIUIaTHO. I/ 9TOro HY)HO 3aIlyCTUTD 0007104KY KOMAHOHOL CHpo-
ku (a He cpeny paspaborkm Python!) or mmenu agmuHmMcTpaTOpa (KOMaHpHAsA
crpoka B Windows u nporpamma Tepmunan (Terminal) 8 macOS/Linux) u BbIION-
HUTb C/IEYIOLIYI0 KOMAH/Y:

>>> pip3 install pygame

Cucrema pip caMOCTOATENBHO CKAa4aeT M YCTAaHOBUT MOAXOMANIYIO BEPCUIO
pygame. Ecrii Bo3HMKaeT ommbKa yCTaHOBKM, MOXKeT IOTPe60BaThCA YKa3aTh IOJ-
HBIiT Ty Th K UCHONMHAeMOMY ¢aitny cuctemsl pip. K mpumepy, B Windows aro fe-
TAeTCs TaK:

>>> C:\Python36\Scripts\pip3 install pygame

YT10o6BI IPOBEPUTD IPABUIBHOCTD YCTAHOBKI, BBEITE B MHTEPAKTUBHOI 060-
nouxe Python crenyomniyio KoMaHzy:

>>> import pygame

Ecnu nocrne Haxkatua xnasuiy Enter Hudero He NpoucxofnT, 3HAUNT, pygame
ObUT yCTaHOBJIEH ycrelnHo. Ecmu mosBiasercs ommbka ImportError: No module
named pygane, HOIPOOYIiTe IIEPeyCTaHOBUTBH pygame (1 yOenuTech, YTO BbI IPABU/Ib-
HO BBe/IM KOMaHAY import pygame).

MpumeyaHwue. Mpu HanvcaHun Kofa nporpamm Python He coxpaHsiiTe daiin
nop umeHem pygame.py. ECnu Bbl 3TO caenaeTe, CTPOKa import pygame UMMNOPTM-
pyeT BaL $aii BMECTO HaCTOALLEro MoAY/Is pygame U KOA NepecTaHeT paboTaTb.

Mpusert, pygame!

Il HayasTa MBI HallMIIeM HOBYIO pygame-miporpammy «IIpuBet, Mup!», mogo6-
HYIO TOJf, KOTOPYIO BBl CO3[jaBa/u B Hadaje KHuru. Ha sTor pas BbI OGynmere uc-
[0/Ib30BaTh MOAY/Ib Dygame, YTOObI Hagmmch «IIpuset, Mup!» nossunace B rpadu-
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JeCKOM OKHe, a He B BIJie TeKCTa. B 3Toif I/1aBe Mbl 6yfeM JCIIOIb30BaTh MOAY/Ib
pygame TOJIBKO IJIs1 TOTO, YTOOBI OTOOpaXaTh B OKHE QUIYPBI U TMHUN, HO CKOPO
BaM IIPUTOMATCS 3TM HaBBIKM, KOIZia BBl OyeTe cO3[aBaTh CBOKO IIEPBYIO aHMMa-
L[MIOHHYIO UTPY.

Mopyb pygane II0X0 COBMECTHM C MHTEPAKTUBHOI 000/I0YKOIT, IO3TOMY IH-
caTh MPOTrPaMMBbI C TOMOIIIBIO pygame BBl MOXKeTE TO/IbKO B peflakTope.

Kpome Toro, B mporpammax pygamne He MUCIIONB3YIOTCA GYHKLMY print () man
input (). Tam HeT BBOOMMOrO MIM BBIBOIMMOTO TeKCTa. BMecTo aToro pygame mo-
Ka3bIBaeT BBIBOJ, IIyTeM OTOOpa)keHMsI TpadyKy U TEKCTa B OT/e/IbHOM OKHe. BBoj
B MOJ[y/Ie pygane OCYIIECTBIIAETCS C KIABMATYPBI U MBILIN TOCPEACTBOM COObImM Ui,
OIMCaHHBIX B pasfienie «COoObITHUS M UTPOBOI L{MK/I» B KOHIIE STOI ITIaBBbL.

NMpvmep 3anycKa pygame-nporpammbl

«lMpuseT, mup!»

Korga Bbl 3amyckaerte rpaduueckyio mporpammy «IIpuBeT, Mup!», FOIKHO
IIOSIBUTBCA HOBOE OKHO, IIOKa3aHHOe Ha puc. 17.1.

Q Mpueer, mup! - (] X

NMpuset, Mup!

Puc. 17.1. Pygane-nporpamma «lpreeT, mup!»

CaMoe yno6HOe B ICIIONIb30BAHNY OKHA BMECTO KOHCOMY 3aK/IIOYAETCS B TOM,
YTO TEKCT MOXKET MOSB/IATHCA B IIOOOM MecTe OKHa, a He TOJIbKO ITOCTIe TeKCTa,
KOTOPBIiT BbI BBIBelM 0 9T0ro. lIpndt Moxer 6bITh M060rO0 IBETa M pasMepa.
OxHO npepcTaBisieT co60it YTO-TO BPOJie XOICTa, I BBl MOXKETe PUCOBATh Ha HEM
BCe, UTO TOKeJIaeTe.
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UcxoaHbin Kop pygame-nporpammbl «Mpuset, mup!»

B pemaxTope ¢aiiioB cospaiite HOBBI (daiil, BbI-
6pas komanzy meHio File = New File (Paiin = Hosbii
daiin). B oTKpbIBIIEMCS OKHE BBeJUTE IPUBEIEHHbIN
HIDKe VICXOIHBIT KOJ| U coxpaHuTe (aiiy 1oj, MMeHeM
pygameHelloWorld.py. 3arem nHaxxmute xmasuiy F5
U 3aIyCTUTe Iporpammy. Eciiu mpy BbIOTHEHUY ITPO-
rpaMMbl BO3HMKAIOT OIIMOKN, CPaBHNUTE KOX, KOTOPBIit
BBl Ha0Opaiy, C OPUTMHAIBHBIM KOIOM C IIOMOIIBIO
OH/IANIH-MHCTPYMeHTa Ha caliTe inventwithpython.
com/diff/.

pygameHelloWorld.py

YBEJUTECH,
YTO UCINOJIb3YETE
PYTHON 3,

A HE PYTHON 2!

. import pygame, sys

. from pygame.locals import *

. # Hacrpoiika pygame.

. pygame.init()

. # Hacrpoixa okHa.

. windowSurface = pygame.display.set mode((500, 400), 0, 32)

R - B O

. pygame.display.set caption('llpuser, mup!')

11. # HasHaueHye LBETOB.

12. BLACK = (0, 0, 0)

13. WHITE = (255, 255, 255

14. RED = (255, 0, 0)

15. GREEN = (0, 255, 0)

16. BLUE = (0, 0, 255

17.

18. # HasHauenne wpugTos.

19. basicFont = pygame.font.SysFont (None, 48)

20.

21. # Hacrpoika TekcTa.

22. text = basicFont.render ('llpuser, mup!', True, WHITE, BLUE)
23. textRect = text.get rect()

24, textRect.centerx = windowSurface.get_rect().centerx
25. textRect.centery = windowSurface.get rect().centery
26.

27. # HaHecenue Ha NOBEPXHOCTH 0enoro (QoHa.
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28. windowSurface.fill (WHITE)

29.

30. # HaHeceHye Ha NOBEPXHOCTb 3E€JIEHOTO MHOTOYTOJIbHMKA.

31. pygame.draw.polygon (windowSurface, GREEN, ((146, 0), (291, 106), (236, 277), (56, 277), (0, 106)))
32.

33. # HaHecenue Ha [IOBEDXHOCTH CUHMX JIVHIIL.

34. pygame.draw.line(windowSurface, BLUE, (60, 60), (120, 60), 4)
35. pygame.draw.line (windowSurface, BLUE, (120, 60), (60, 120))

36. pygame.draw.line (windowSurface, BLUE, (60, 120), (120, 120), 4)
37.

38. # HaHeceHue Ha NOBEPXHOCTb CYHEI'O KpyTa.

39. pygame.draw.circle (windowSurface, BLUE, (300, 50), 20, 0)

40.

41. # HaHecerye Ha IIOBEDXHOCTb KPAaCHOTO SIMNCA.

42. pygame.draw.ellipse (windowSurface, RED, (300, 250, 40, 80), 1)
43.

44, # HaHeceHye Ha MOBEPXHOCTH (OHOBOTO MPAMOYTOJbHMKA IJIS TEKCTA.

.
=3

.pygame.draw. rect (windowSurface, RED, (textRect.left-20, textRect.top-20, textRect.width+40, textRect.height +40)
46.

47, # TonyueHye MacCyBa MUKCEJIOB [OBEPXHOCTH.
48. pixArray = pygame.PixelArray(windowSurface)
49. pixArray[480][380] = BLACK

50. del pixArray

51.

52. # HaHeceHMe TEKCTa Ha [OBEPXHOCTL.

53. windowSurface.blit (text, textRect)

54.

55. # OroOpaxeHue OKHAa Ha 3KDaHe.

56. pygame.display.update()

57.

58. # 3amyck MIpOBOTO LMKJA.

59. while True:

60. for event in pygame.event.get():
61. if event.type == QUIT:

62. pygame.quit ()

03. sys.exit()

UmnopTt moaynsa pygame

JlaBaiiTe paccMOTpUM KXY M3 STUX CTPOK KOfa ¥ y3HAaeM, YTO OHU
TenaloT.
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CHauasia BaM HY>KHO MMIIOPTVPOBAaTh MOAY/Ib pygame, YTOOBI IIOTYIUTH BO3-
MOYXHOCTD BBI3bIBATh €ro GyHKIMM. BB MOXKeTe MMIIOPTUPOBATH HECKOIBKO MO-
Iyneil B OIHOI CTPOKe, pasfie/iAsa MMeHa Mofyiel 3anATbiMu. Kop B cTpoke 1 nm-
IIOPTUPYET MOJY/IM Dygame U Sys.

1. import pygame, sys

2. from pygame.locals import *

Koz Bo BTOpOI1 CTpOKE MMIIOPTUPYET MOLY/b pygame. locals. DTOT MOAYIb CO-
[ep)XUT MHOTO KOHCTAHT, KOTOpBIE BbI Oy/ieTe MCI0/Mb30BATh C pygame, TAKMX KaK
QUIT (ImoMoraeT BBIITM U3 IporpaMMsbl) U K ESCAPE (0O6pabaTbiBaeT HaXKaTye Kia-
puniu Esc).

Kop B cTpoke 2 TakKe II03BOJ/ISAeT BaM JCIIO/Ib30BAaTh MOAY/b pygames.locals
6e3 JJOIIONHUTEIPHOTO YKa3aHMs Kofja pygames.locals. mepef KaX/[bIM METOLOM,
KOHCTAHTOI M/ 4eM-TI160 ellle, YTO BbI BbI3bIBAETE U3 MOLYIIA.

Ecmu BmecTO Kofja import sys ykasaTb from sys import *, MOXXHO BBI3bIBaTh
IIpOCTO (byHKLU/no exit() BMecTO sys.exit (). Ho B 6onpiminHCTBE CIy4aeB JIyd4lie
BCETO JICIIOIb30BaTh MOMHOE MM QYHKLMY, YTOOBI 3HATh, B KAKOM MOJyJIe OHa
HaXOJUTCS.

MHnunanmnsaymsa pygame

Kop nmo6oit pygame-mporpaMMbl JO/DKEH COJep>KaTbh BBI3OB pygame.init ()
[OC/Ie MMIIOPTa MOAYIA pygame, HO IIepef, BBI3OBOM JIIOOBIX APYIMX (YHKIMI
pygamne.

4. # Hacrporka pygame.

5. pygame.init()

OTa omepanusa MHULMATIUZUPYET pygame, TO €CTb HMOATOTABIMBAET MOAY/Ib
K JICIIONIb30BaHMI0. BaM He HY>KHO 3HATh, YTO Jje/IaeT init (); MpOCTO 3alIOMHUTE,
YTO HY>KHO BBIIIOJIHMTD TaKOJ BBI3OB, IIPEX/e YeM JCII0/Ib30BaTh JII00ObIe Apyrue

byHKIMY pygame.

HacTpoiika oKHa pygame

Kop B cTpoke 8 cospaeT OKHO 2paguueckoeo unmepetica nonv3osamensi (axe.
GUI, graphical user interface), BbI3bIBast MeTOR, set_mode () B MomyJie pygame.display.
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(display — 3TO MOLY/Ib B COCTaBe MORY/IA pyganme. [laxke y MOZY/IsL pygame eCTb CBOK
cobcTBeHHbIe MOpyn!)

7. # HacTpoixa OKHa.
8. windowSurface = pygame.display.set mode((500, 400), 0, 32)
9. pygame.display.set caption('lpuser, mmp!')

OTM MeTOfbI IOMOTAIOT HACTPOUTH OKHO, B KOTOPOM OyfieT paboTaTb pygane.
Kax n B urpe «OXOTHMK 32 COKpPOBMIIAMI», 3TU OKHA JICIIONIb3YIOT CUCTEMY KOOp-
OVHAT, HO UX CMCTeMa KOOPAIMHAT OPTaHM30BaHa B IIMKCEJIAX.

IMuxcenv — HaMMeHbIIAsh TOYKA Ha 9KpaHe Balllero KoMIbloTepa. IImkcenb
MO>KeT OBITh OKpallleH B 00071 IjBeT. Bce mukceny Ha aKpaHe paboTalOT BMeCTe,
orobpaxkast M300paXkeHus1, KOTOpPbIe Bbl BUAUTE. MBI CO3aiNM OKHO pasMepoM
500 nukceneit B mmpuHy 1 400 IIMKCenneil B BBICOTY C IIOMOIIBIO KopHiexca.

KopTtexun

Koprexxu nogo6HBI civckam, 3a UCK/II0YEHNEM TOTO, YTO KOPTEXM VCIONb3Y-
I0T KpYI7Ible CKOOKYM BMECTO KBaJjpaTHBIX U, KaK ¥ CTPOKU, KOPTEXKY HeIb3sI U3Me-
HATb. 7151 mpuMepa BBeANTe CIeAYIoLIye KOMaH/Ibl B MHTEPAKTUBHO 000MOUKe:

>>> spam = ('KusHb', 'BceneHras', 'Bumme', 42)
O >>> spam[0]

PiVichi

>>> spam[3]

42
® >>> spam[1:3]

("Bcenennas', 'Bumue')
© >>> spam[3] = 'mpuser'
@ Traceback (most recent call last):

File "<pyshell#4>", line 1, in <module>
spam[3] = 'mpueer'

TypeError: 'tuple' object does not support item assignment

Kaxk BupHO 13 mpumepa, ecu Tpe6yeTcst Oy INTD TOMBKO OIMH 57IeMEHT KOp-
texxa @ mn [yanasoH aneMeHTOB @, TO IO-IIPEXKHEMY UCIIONb3yeTe KBA/pPaTHbIe
CKOOKM, KaK U B CTy4ae co CIickoM. OfHaKO eC/y BB IIOIIBITAETeCh 3aMEHNUTD J7Ie-
MEHT ¢ MHAeKCOM 3 cTpokoit 'mpuser' ©, Python BoigacT onmbky @.
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Mpr 6ymeM KCIIONIB30BAaTh KOPTEXM /I HACTPONKY OKOH pygame. Y MeTofa
pygame.display.set mode() ectb Tpu mapamerpa. IlepBblii — 3TO KOPTEX M3 BYX
Le/IBIX YVICeNT /ISl LIMPUHBI M BBICOTBI OKHA B MUKCENAX. UTOOBI CO3aTh OKHO pas-
MepoM 500x400 muKceneri, HY>KHO MCIIONb30BaTh Koprex (500, 400) a1 mepsoro
aprymeHTa QyHKIMM set_mode (). Bropoit u TpeTuit mapaMeTphl KacarTcs Ipobem,
BBIXOJALMX 33 paMKM 3Toit KHUrK. [IpocTo nepenaiite 0 1 32 COOTBETCTBEHHO.

O6beKTbl MOBEPXHOCTHU

Dynxuma set mode () Bo3BpamiaeT 06beKT pygame.Surface (KOTOPBI MbI I
KpaTKocTu OyzeM HasblBaTb 00beKTOM Surface). O6vexm — 9TO IK3EMIULIP He-
KOTOpOTO TUIIa JaHHBIX, MMeIero cBou Meronbl. Hampumep, crpoku B Python
SABJIAIOTCA 00'beKTaMy, IIOTOMY YTO OHY COflep>KaT JaHHbIe (CaMy CTPOKY) U y HUX
ectb MeTOfbI (Harpumep, lower () u split()). O6bekT Surface mpencTaBasieT OKHO.

ITepemeHHBIE XPaHAT CCHUIKM Ha OOBEKTHI TAK )K€, KaK OHM XPAHAT CCHUIKN
IIS1 CHMCKOB 1 cioBapeit (cM. pasgen «CchUIKM Ha CIMCOK» B r1aBe 10).

Mertop set caption() B cTpoke 9 Ha3Ha4aeT 3aro/I0BOK OKHa — 'llpueer, Myp!'.
3aroyI0BOK HaXOUTCS B BEPXHEM JIEBOM YI/Ty OKHa.

Pa6oTa c uBeTom

Y nmkcerneit ecTh TPY OCHOBHBIX 1{BeTa: KPACHbII, 3eeHblit 1 cuuuit. O6benu-
HsIs1 9TY TPU IIBETa B Pa3/IMYIHBIX IIPOITOPIIVIIX (YTO U [je/laeT MOHUTOP BAIlleTro KOM-
IbIOTepa), BbI MOYKeTe IIOTIyYUTh IF000JT OTTEHOK. B pygame OTTEHKM IpefCcTaBIeHbI
KOpTeXaMM U3 Tpex Lienblx uncen. OHM HasbIBaloTCA ysemamu RGB, n B Haueil
mporpamMmMe Mbl OyfieM MX KCIIONIb30BaTh AJIs OKpallMBaHusA nukcesneit. ITockons-
Ky HeyZOOHO yKasbIBaTh KOPTEX U3 TPeX UMCeT KaKADI pas, KOIa TpedyeTcs 1uc-
TI0/Ib30BaTh ONPE/Ie/IEHHBI OTTEHOK, MBI CO3[JaiIM KOHCTAHTHI [/I1 XPaHEHNA KOP-
Te>Kell, Ha3BaHHBIE 110 LIBETY, KOTOPbII IIPeJICTaB/IAeT COOTBETCTBYIOIUIT KOPTEX.

11. # Ha3HaueHye LBETOB.
12. BLACK = (0, 0, 0)

13. WHITE = (255, 255, 255)
14. RED = (255, 0, 0)

15. GREEN = (0, 255, 0)
16. BLUE = (0, 0, 255)

IlepBoe 3Ha4YeHME B KOPTEXe OIpefie/iAeT, KAKOe KOIMYeCTBO KPACHOTO COfep-
JKUTCA B JAaHHOM OTTEHKE. 3Hauenue 0 coo6u1aeT 0 TOM, 9TO B OTTEHKE HET KpaCHOroO,
a 3Ha4eHMe 255 yKas3bIBaeT Ha MAKCMMaIbHOE KOIMYECTBO KPacHOTO IiBeTa. Bropoe
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3HaueHe IpeHa3HaYeHO J/IA 3€JIEHOTO 1[BeTa, TPeTbe — ML CUHET0. DTU TPU LIe/bIX
grcna obpasyror koprexx RGB. Hanpumep, koprex (0, 0, 0) He coep)KUT HU Kpac-
HOT'0, HY 3€JIEHOTO, HY CMHETO LIBeTOB. I1o/Ty4eHHbII LIBET MOMHOCTBIO YepHBbII, KaK
B cTpoke 12. Koptexx (255, 255, 255) comep>kUT MaKCHMalIbHOE KOTNYECTBO KPACHO-
T0, 3€JIEHOTO VI CHHETO 1BETOB, YTO B COUETAHNMY [JAeT Oeblil IIBET, KaK B CTPOKe 13.

MpbI Taxoke 6YJICM VICIIO/Ib30BaTh KPACHDIA, 3€JIEHBIN V1 CHUII 1]BETa, KOTOpbIE Ha-
3HAYAIOTCA B CTpOKax ¢ 14 rmo 16. Koprex (255, 0, 0) comep>knuT MaKCUManbHOE KO-
4eCTBO KPAaCHOTO, I ITOCKO/IBbKY TaM HeT HM 3€/IEHOTO, HI CHHETO, TO B pe3y/bTare 0y-
IeT mosy4eH 1BeT. AHanormyHo (0, 255, 0) — 3enmeHbuit 1yBet, a (0, 0, 255) — cuHMIL

Bb1 MO>keTe cMeIMBaTh KOIMYECTBA KPACHOT0, 3€JIEHOTO Y CUHETO LIBETOB 1 10~
ny4atb 10001t oTTeHOK. Tabmumna 17.1 mpefcraBiseT HEKOTOPbIE YaCTO UCIIOTIb3Ye-
MBble I]BeTa 11 X COOTBeTCTBYMoI e 3HadeHss RGB. Ha Be6-caiite htmlcolorcodes.
com BBI HajiieTe HOMONHUTENbHYI0 MHPopManuio o RGB-nBerax.

Ta6bnuua 17.1. LieTa 1 cooTBeTCTBYIOLME 3HA4YeHMsA RGB

Oset 3unauenne RGB
Yepwblit (0, 0, 0)
CuHnit (0, 0, 255)
Cepblit (128, 128, 128)
3ej1eHbIN (0, 128, 0)
JlaiiMOBBIi (0, 255, 0)
IypnypHbIit (128, 0, 128)
Kpacupii (255, 0, 0)
Bupio3oBbiit (0, 128, 128)
Benbiin (255, 255, 255)
JKenrorit (255, 255, 0)

Mbl OyzfeM MCIO/IB30BaTh TONBKO IIATH ONpeNe/ieHHbIX Hamy LiBeToB. Ho
B CBOMX IIPOrpaMMax Bbl MOXKETE MCIIOIb30BATh /0001 13 3TUX IIBETOB VWJIN TaXKe
COCTAaBJIATH COOCTBEHHbBIE OTTEHKIL.

BbiBOA TeKCTa B OKHe pygame

BeIBOZ TeKCTa B OKHE HEMHOIO OTIMYAETCSl OT MCIIONb30BAHUS (YHKLUM
print () B TeKCTOBBIX Urpax. YTOObBI BBIBECTHU TEKCT B OKHE, CHauasIa HY>KHO IIPOM3-
BeCT) Koe-KaKye HaCTPOKIN.

Wcnonb3oBaHue wpu¢pToB ANns opopmMmneHns TekcTa

IpudT — sT0 MONHLIL HaOOp OYKB, UMGP ¥ ClIELMAIBHBIX CUMBOJIOB, BBI-
IIOJTHEHHBIX B OfHOM cTyte. KaXkplil pas, Kak HaM HY>KHO OyfleT BBIBECTU TeKCT
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B OKHe pygame, MbI OyieM ¥CIOMb30BaTh mpudThl. Ha puc. 17.2 mokasaHo ofgHO
¥ TO K€ IPEJIOXKeH e C UCTIONIb30BaHIeM Pa3HbIX IPUTOB.

[MporpammunpoBaHue — 310 Beceno!
[IporpaMMHupOBaHHE — 5TO BeCeJIO!

[ipozpammuspoBatuc — 1o Beccol

Wpcrparmupeanue - svoe Ceseac!
NPOTPAMMMPOBAHME - 3TO BECEAO!
nPor,aMMNPOBAHNE - 3TO BECE(O!

Mpozepamurnpobarue — amo- beceno!

Puc. 17.2. Mpumepbl pasfiMyHbIX WpnPToB

B Hammx npegpiiymMuX Urpax Mbl MHCTpYyKTHpoBamu Python mpocro BbIBO-
anTh TeKCT. LIBeT, pasmep u mwpndT /st OTOOPA’KEHMSI ATOTO TEKCTA HOMTHOCTHIO
OIIpefie/IsINCh HACTPOJKaMM OIepalMoHHON cucteMbl. IIporpamma Python ne
Brysiia Ha mprgT. OFHAKO MOAY/Ib Pygame MOXKET BBIBECTI TEKCT JII0OBIM LIpHd-
toM. Kop B cTpoke 19 cozmaet 06bekT pygame. font.Font (11 kpaTkocTy 6yeM Ha-
3BIBATh €r0 0OBEKTOM Font), BHI3BIBAS (byHKLU/Ho pygame. font.SysFont () ¢ mByMmA
nmapamMeTpaMu.

18. # HazHauenue wpudTos.

19. basicFont = pygame.font.SysFont (None, 48)

IlepBblil MapaMeTp — 3TO HasBaHue WIpUQTA, HO MbI NepefaiuM 3HaYeHMe
None, YTOOBI MCIONB30BAJICA CUCTEMHBIT WIPUQT MO yMonT4aHUIo. Bropoii mapa-
MeTp — pasMep mpndTa (KOTOPbIT M3MepseTcA B eAMHNIAX, Ha3bIBAGMBIX MYH-
kmamu). Mbl BbIBefileM B OKHe Haamuch 'lpyser, wmip!', MCHOMB3YyA WPUPT MO
yMomyaHMio pasmepoM 48 myHkToB. CosaHue 300 paskeHNA u3 OYyKB J/I TEKCTa
«IIpuBer, Mup!» Ha3bIBaeTCs PeHOEPUHZOM.

PeHpepuHr o6beKTa Font

O6mpexT Font, KOTOPBI BBl COXpaHWIM B IlepeMeHHOI basicFont, mMeeT Me-
TOf, IO, HazBaHyeM render (). ITOT METOZ BepHeT 00bEKT Surface ¢ TEKCTOM, OTO-
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OpaxxeHHoM Ha HeM. IlepBBIM mapaMeTpoM MeTofa render () SIBAAETCS CTPOKa
C TEKCTOM Ji1s1 0OTOOpakeHMs1. BTopoii mapameTp — /orn4ecKoe 3Ha4eHIe, YKasbl-
Balolllee, CJIEAyeT /M IPOU3BOAUTH cendxcusanue mpudTa. CrimaxmupaHue caerka
PasMBIBaeT TEKCT, YTOOBI IPUAATh eMy 6ostee Iankuit Bug. PucyHok 17.3 mokasbl-
BaeT, KaK BBIIIUT IMHYS CO CITKMBaHUeEM U 6e3 Hero.

bes crnaxkmsaHua Co crnaxmBaHmem

Puc. 17.3. YBenmueHHoOe n306pakeHne NMHUM [0 1 NOCJIe CraKMBaHWA

Yro6bI MCIONMIB30BATh CIIAKMBAHNE, MBI IIepefafiuM 3HauyeHye True B CTPO-
Ke 22.

21. # Hactpoixa Texcra.

22. text = basicFont.render ('llpueer, mmp!', True, WHITE, BLUE)

TpeTuit 1 4eTBepTHIl MapaMeTphbl B CTPOKe 22 ABIATCA KopTexxamy RGB.
TpeTnit mapaMeTp — 3TO LjBeT Lipu¢Ta TeKCTa (B JAaHHOM C/Iydae 3TO Oesblii),
a 4yeTBepThIil — (OHOBBII LIBET 103aAM TeKCTa (cuHuit). Mpl pucBanBaeM 00b-
eKT Font IepeMeHHOI text.

ITocrme HacTpOVIKYM 0OBeKTa Font HaM HYXXHO IOMECTHUTD €TO B OIIPefie/IeHHYIO
HO3UIMIO B OKHE.

Hac1'p0|7|Ka MecTOonoJIOKeHNA TeKCTa C NOMOoLbio anI/I6YTOB Rect

Tun aHHBIX pygame.Rect (COKpaleHHO Rect) IpefcTaB/iseT HPSIMOYTOIbHbIE
0071acTy, y KOTOPBIX 3a/IaHbl pa3Mep U MONOXKeHNe Ha 9KpaHe.

YT0OBI CO37aTh HOBBIIT 00bEKT Rect, BBI3OBUTE PYHKIMIO pygame. Rect (). Obpa-
THUTE BHUMaHNe, 9T0 GYHKIM pygane.Rect () MMeeT TO >Ke MMsI, YTO U TUII JAHHBIX
pygame.Rect. @yHKLIMM, KOTOPbIE MMEIOT TO K€ MM, YTO U UX TUII IAHHBIX, U CO3-
HAl0T 0ObeKThl MM 3HAYEHMsI CBOETO TUIA [JAHHBIX, Ha3bIBAIOTCSI (PYHKUUAMU-
koHcmpyxmopamu. Ilapamerpamu st pyHKumu pygame.Rect () BBICTYIAIOT LieJible
411cIIa, 0003HaYalolIVe KOOPAVNHATEL X ¥ Y BEpXHETO JIEBOTO YITIa, a TAKoKe IIMpPUHa
U BBICOTA, ¥ YKasbIBaeMble B MUKCe/siX. CUHTAKCUC PYHKIUY C TapaMeTpaMy BbI-
IJIUT CTIefyIolnM oOpasom: pygame . Rect (eso, Bepx, mipuHa, BHCOTA).
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Korza MbI cospanmi 06beKT Font, 06beKT Rect I HETo yoKe ObI/I CO3/IaH, TTI09TO-
My HaM HY>KHO JINIIb 3aIIPOCUTD €ro. /11 3TOro Mbl MCIIO/Ib3yeM MeTOf, get rect ()
B [IEpPEMEHHOM text M IMpUCBanBaeM Rect IIepeMeHHOM textRect.

23. textRect = text.get rect()
24, textRect.centerx = windowSurface.get rect().centerx

25. textRect.centery = windowSurface.get rect().centery

IToo6HO TOMY, KaK MeTOHbI ABIAITCA QYHKLUUAMY, CBA3AaHHBIMU C 00beK-
TOM, AMpubymuv. — 3TO NepeMeHHbIe, CBSI3aHHbIe ¢ 00beKTOM. TUI JaHHBIX Rect
UMeeT MHOTO aTpMOYTOB, KOTOPbIE ONMCHIBAIOT IPAMOYTOIbHMK, KOTODPBII OHM
HPeICTaB/AI0T. YTOOBI yCTAaHOBUTDL MECTOIIONOKEHNE textRect B OKHe, HAM HY>KHO
IIPUCBOUTD 3HAYEHMA X U Y €T0 LEHTPA KOOPAMHATAM B IIMKCENIAX B 3TOM OKHe. []o-
CKOJIBKY y KKZOr0o 00'beKTa Rect y>ke ecTb arpuOyThl, KOTOPbIe XPaHAT KOOPY-
HaThI X U ¥ IIEeHTPa Rect, HasbIBaeMble centerx u centery, COOTBETCTBEHHO, BCE, UTO
HaM HY>KHO C/I€/IaTh, — 9TO Ha3HAYMTb 3HAYEHNA STUX KOOPAMHAT.

MBI XOTYM HOMECTHTD textRect B IIEHTP OKHA, I03TOMY HY>KHO IIOTyINUTb 00D-
ekt windowSurface Rect, ero aTpmOyThI centerx u centery, a 3aTeM IPUCBOUTD UX CO-
OTBETCTBYIOLIUM aTpudyTaM o6beKTa B textRect. S chenman aTo B cTpokax 24 u 25.

MBI MOXeM MCIIONb30BaTh MHOXKECTBO APYIMX aTpubyTos Rect. Tabmmma 17.2
HepeyycaseT arpuoyThl 00BbeKTa Rect ¢ MMeHeM myRect.

Tabnuua 17.2. ATpnbyTbl 06beKTa Rect

Arpu6yT pygame.Rect | Ommcanue

myRect. left LlenouncneHHoe 3HaYeHe KOOP/IVHATDI X JIEBOJI CTOPOHbI IIPAMOYTO/IbHIKA
myRect.right Lenouncnennoe sHadeHye KOOPAMHATBI X IIPABOIl CTOPOHbI IIPAMOYTO/IbHMKA
myRect. top lenouncnenHoe sHaYeHMEe KOOPAMHATDI y BEpXHEi CTOPOHbI IPAMOYTOIbHIKA
myRect.bottom lenouncnenHoe sHa4eHMe KOOPAMHATDI y HYKHEN CTOPOHBI IPAMOYTO/IbHMKA
myRect.centerx lenouncnenHoe 3Ha4eHMe KOOPAMHATDI X LIEHTPA IPAMOYTONIbHIKA
myRect.centery LenouncnenHoe 3HaYeHMEe KOOPAMHATDI y IIeHTpa IPAMOYTO/IbHMKA
myRect.width Le104nC/IeHHOE 3HAYEHNE LMPUHBI IPSIMOYTOIBHIKA

myRect.height Lleno4yc/ieHHOe 3HaY€eHNE BBICOTHI IPAMOYTO/IbHIKA

myRect.size Koptex 13 aByx menpix uncen: (width, height)

myRect.topleft Koprex 13 gByx HenbIx uncen: (left, top)

myRect . topright Koptex 13 aByX 1e/bIX uncen: (right, top)

myRect.bottomleft Koprexx 13 IBYX IenbIx uncen: (left, bottom)

myRect.bottomright KopTex 13 IByX 1e/bIX uncer: (right, bottom)

myRect.midleft Koptex 13 IByX 1enbIx uncer: (left, centery)

myRect.midright Koptex 13 IByX 1enbIx uncern: (right, centery)

myRect.midtop Koprex 13 IByX LIe/IbIX YMCen: (centerx, top)

myRect.midbottom KopTex 13 IBYX LIe/bIX 4ncer: (centerx, bottom)
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CaMoe 3aMeuarenbHOe IIpK paboTe ¢ 06beKTaMI Rect 3aK/II0YAETCS B TOM, UTO
ec/u BbI MI3MEHNUTE KaKoI-mnO0 13 3TuX aTpubyTOB, BCe OCTAIbHbIE aTPUOYTHI aB-
TOMaTH4YeCcK) u3MeHATcs camu. Hanpumep, ecnu Bbl co3fapute 06beKT Rect mim-
PMHOIL U BBICOTON 1O 20 IMKCeTIell C BEPXHUM JIEBBIM YITIOM B KoopauHaTax (30,
40), Torga KOOpAMHATA X IPABOIl CTOPOHBI aBTOMATUYECKM OyfeT yCTaHOBJIEHA
pasHoI1 50 (mockonbKy 20 + 30 = 50).

Vinu, ecryt BBI BMECTO 9TOTO 3aMeHMTe aTpuOyT left cTpoKoit koja myRect. left
= 100, Torga pygame aBTOMAaTMYeCKM M3MEHNUT aTpubyT right Ha 120 (mockonbky 20 +
100 = 120). Bce ocTanbHble aTprOYTHI /I 9TOTO 00BEKTA Rect TaKKe OOHOBATCA.

BOJIbLLE O METOAAX, MOAYNAX U TUMAX AAHHbIX

BHYTpM mogynsa pygame eCTb MOAYNM font v surface, a BHYTPY 3mux Moaynen —
TUMbI JaHHbIX Font 1 Surface. Pa3paboTumku mofyna pygane CAeNanm Tak, 4tobbl
MMeHa MoZynei HauUMHANNCb CO CTPOYHOW GYKBbI, @ TUMOB JaHHbIX — C NPO-
MMCHOW, YTO6bI 6bINIO NPOLLE Pa3nnyaTh TUMbl AAHHbIX Y1 MOAYIN.

O6paTnTe BHMMaHME, UTO 1 06BEKT Font (XpaHALMIACA B NEPEMEHHON text
B CTpoke 23), 1 06beKT Surface (XpaHALWMNCA B nepemMeHHON windowSurface
B CTPOKe 24) umeloT MeTof get rect (). TeXHNUeCKM 3TO [1Ba pa3HbIX MeTOAa,
HO pa3paboTUMKM pygame Janu M OLHO U TO e UMA, TaK Kak OHUW AeNaloT 0f4HO
1 TO >Ke: BO3BpaLUaoT 06beKTbI Rect, KOTOpble NPeACTaBAIOT pa3mep 1 Nono-
XeHune obbeKTa Font unm Surface.

3anunBKa LBeTOM o6beKTa Surface

B Haeit mporpaMme MblI 3aII0/THUM O€/IbIM IIBETOM BCIO TIOBEPXHOCTD, XPaHs-
HIyIOCs B IepeMeHHoI windowSurface. @yHkums £111 () HOTHOCTDIO 3a/IbeT IOBEPX-
HOCTD 1IBETOM, KOTOPBIII BbI IlepefjafinTe B KadecTBe mapameTpa. IloMHKTe, 4TO MBI
HPUCBOWIN IlepeMeHHoI WHITE sHaveHue (255, 255, 255) B cTpoke 13.

27. # HaHeceHue Ha MOBEPXHOCTb 0eNoTO QoOHa.

28. windowSurface.fill (WHITE)

O6paruTte BHMMaHNe, YTO B pygane OKHO Ha 9KpaHe He M3MEHWUTCS P BbI30BE
Meropa fill() wm mo6oit gpyroit GyHKLIUYM pucOBaHMA. BMecTO 3TOro OHM U3-
MeHAT 00beKT Surface. Iy TOro 4ToObI yBUIETh M3MEHEHNUs, BB JOJDKHBI OyfeTe
BBIBECTY Ha 9KpaH HOBBIl 00beKT Surface ¢ momomibio GpyHKImMM pygame.display.
update ().
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9TO CBA3AHO € TeM, YTO M3MeHeHue 00beKTa Surface OCYIIeCTBIAETCS B IIa-
MSATH KOMIIbIOTEPa HAMHOTO ObICTpee, YeM M3MeHeHNe N300paskeHnsI Ha 9KpaHe.
Topaspno addexTnBHEE IPOUSBOANTD BBIBOJ, Ha 9KPaH OJVH pa3 IOC/Ie TOTO, KaK
Bce pyHKIMM pUCOBaHMs OB IPYMEHEHBI K 00beKTY Surface.

QOyHKUUN pucoBaHuA pygame

MbI yKe Hay49M/IMCh 3alIONHATD OKHO IIBETOM ¥ HOOAB/IATH TEKCT, HO B pygame
TaKKe ecTh (YHKLMY, [O3BOJISIOLINE PUCOBATh PUIYPBI M MMHUK. Bbl MoXKeTe
KOMOVHMPOBATh 3TN QUTYPBI B CBOEN TrpaduuecKoil urpe, mojaydas pasandHbie
M3006paKeHNsI.

PucoBaHune MHOroyroJjibHMuKa

OyHk1uA pygane.draw.polygon () IO3BOMAET HAPUCOBATH TIOOYI0 MHOTOYTO/Ib-
HyI0 GUrypy, KOTOPYIO BBI il nepefanure. MHozoyzonvHuk pefcTaBisiet coboi
MHOTOTPaHHYIO PUIYPY CO CTOpOHaMy, oOpasoBaHHBIMM NpsAMbIMu. Kpyru u an-
JIVIICBI He SIB/ISIIOTCSI MHOTOYTOBHUKAMM, II09TOMY IS 9TUX QUTYP MBI OyaeM yc-
[I0/1b30BATh Apyrue GyHKIUIN.

AprymeHTbI QYHKIMY YKa3bIBAIOTCSA B CIYIOLIEeM HOPs/IKe:

1. O6mekr Surface, Ha KOTOPBII OyeT HAHOCUTBCSI MHOTOYTO/IBHUK.

2. lIBeT MHOrOYrO/IbHMKA.

3. KopTtex 13 Koprexxeit, IpefcTaB/AIINI KOOPAUHATBL X U Y PUCYEMBIX TO-

YeK Mo nopAAKy. Ilocneqnmit KOpTexX aBTOMaTUYECKI COENVHAETCA C Tep-
BBIM [I/I51 3aBeplieHNs purypsl.

4. OnumoHanbHO, Lj€/I0€ YKUC/IO [JiA TOMIIMHBI KOHTYpPa MHOTOYTOJIbHUKA.

be3 9TOro MHOTOYTO/IbHUK OYeT 3a/IUT LeTNMKOM.

B cTpoke 31 MBI prcyeM 3e/IeHbII MHOTOYTOIbHUK Ha 6eoM o6bekTe Surface.

30. # HaHeceHye Ha NMOBEPXHOCThH 3€JIEHOTO MEOTOYTOJIBHUKA.

31. pygame.draw.polygon (windowSurface, GREEN, ((146, 0), (291, 106), (236, 277), (56, 277), (0, 106)))

Puc. 17.4. [pymepbl MHOrOYroflbHUKOB
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Tak Kak HaM HY)XHO 3a/7IMThb MHOTOYTOIbPHUK I1€/IMMKOM, MbI HE II€pENACM HEO-

0s13aTe/IbHBLI ITapaMeTp TOJLIMHBL KOHTYpa. Ha puc. 17.4 mokasaHbl HEKOTOPbIE

IIpMMepbl MHOT'OYTO/IbHIKOB.

PucoBaHune nuHumn

Oyuxnus pygame.draw.line () IpOBOAUT MMHMIO OT OJHOI TOYKM HA 3KpaHe [0
npyroii. ITapameTpsl fjs pygame.draw. line () yKasbIBaloTCA B C/IeYIOLIEM IIOPA/Ke:

1
2
3.
4.
5.
B

O6pBekT Surface, Ha KOTOpOM OyZeT MPOBeNeHA TMHIA.

LIBeT muHUMN.

Koprexx 13 iByX Lie/IbIX YMces A/ KOOPANHAT X U ¥ OGHOIO KOHLA IMHUNL.
Koprex 13 IBYX LIe/IbIX YMCeN A KOOPAMHAT X U y APYroro KOHIA MMHUML.
OMmIMoHaMIbHO 1e/I0€ YIMC/IO 1A TOMIIMHBI IMHUYU B UKCEIX.

CTpoKax ¢ 34 110 36 MbI TPYOK/IbI BbI3bIBaeM QYHKIIMIO pygame.draw.line ().

33.
34,
35.
36.

# HaHeceHye Ha [OBEPXHOCTH CUHVX JIMHUI.

pygame.draw.line (windowSurface, BLUE, (60, 60), (120, 60), 4)

pygame.draw.line (windowSurface, BLUE, (120, 60), (60, 120))

pygame.draw.line (windowSurface, BLUE, (60, 120), (120, 120), 4)

Ecnu BbI He yKakeTe mapameTp width, OH IpUMeT 3Ha4YeHME IO YMOTIAHMIO,
paBHoe 1. B cTpokax 34 u 36 pia width Mbl lepefaeM 3HadeHue 4, TaK 4TO JIMHUK
OynyT MMeTb TOMIMHY B 4 nuKcens. Tpu BbI3oBa pygame.draw.line () B cTpokax 34,

35 1 36 TO3BONAIOT OTOOPA3NUTH CHHIOK OYKBY Z Ha 06bekTe Surface.

PucoBaHune Kpyra

Dynkuya pygane.draw.circle () pucyer Ha o6bekrax Surface Kkpyru. Ee mapa-

METPDbI YKa3bIBAIOTCA B CIEAYIOLIEM ITOPAINKE:

1.

ANl

O6pbekT Surface, Ha KOTOPOM HY)XHO HapUCOBATb KPYT.

IIBer xpyra.

KopTex u3 IByX LjeIbIX YMCel 1A KOOPAVHAT X U y LIeHTPa KpyTa.

Ilenoe uncmo pagmyca (To ecTb pasMepa) Kpyra.

OmnumoHanbHO IeI0€ Y¥C/IO TOMUHBI KOHTYpa. TonmmHa 0 o3HavaeT, 4To
KpyT OyzieT 3a/1uT 1iBeToM 6e3 KOHTypa.

Kon B cTpoke 39 pucyer cuHmit Kpyr Ha oObekTe Surface.

38. # HaneceHye Ha NOBEPXHOCTb CYHETO KpyTa.

39. pygame.draw.circle (windowSurface, BLUE, (300, 50), 20, 0)

LenTp sToro Kpyra nMeeT KOOpAMHATY X, paBHYI0 300 1 KOOPAVHATY ¥, paB-
Hy1o 50. Pagnyc xpyra cocrapnseT 20 nuKcesnesi, Kpyr 3all0/IHEH CUHUM 1IBETOM.
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PucoBanme annunca

Dyuxums pygane.draw.ellipse () HamoMuHaeT QYHKINMIO pygame.draw.circle (),
HO BMECTO 3TOT'0 OHA PYUCYeT 3JIUIIC — (PUTYPY, KOTOPas BBIIAAUT KaK CIUTIOLICH-
HbI1 KpyT. [TapameTpbl GyHKIMY pygame.draw.ellipse() YKasbIBaOTCA B CIIEAYIO-
1IeM TOPsTIKE:
1. OO6bekr Surface, Ha KOTOPBIII HAHOCUTCS SJUINIIC.
2. 1Bet amnurca.
3. KopTex 13 yeThIpex IIe/bIX YMCesI /IS JIEBOTO BePXHETo yIia 00 beKTa Rect
9JIINAIICA, & TAK)Ke IIMPYHBI ¥ BBICOTHI 3JI/IMIICA.
4.  OmnnyoHaabHO LIe/I0e YMCTIO0 TOMIMHBI KOHTYpa. TonmHa 0 03HavaeT, 4To
anmIc 6yfieT 3a/IUT I[BETOM 6e3 KOHTYpa.
Kop B cTpoke 42 pucyeT KpacHbII1 37IUIIC HAa 06BbeKTe Surface.

41. # HaxeceHye Ha MOBEPXHOCTb KPACHOTO BJUIMICA.

42. pygame.draw.ellipse (windowSurface, RED, (300, 250, 40, 80), 1)

Kooppunara x BepxHero jeBoro yraa amnmumnca pasHa 300, a koopauHara y —
250. Mupuna ¢urypsr 40 nuxceneit, Boicora — 80 mukceneir. KonTyp ammmnca
uMeeT TOJILHY B 1 IMKCeb.

PucoBaHune npAMOYroJjibHUKa

Oyukiusa pygame.draw.rect () cosgaeT npsamoyronbHuku. [TapameTps! QyHK-
uuu pygame.draw. rect () yKasbIBalOTCA B CIEYIOIEM ITOPSIKE:

1. OO6bekr Surface, Ha KOTOPOM HYXHO HapPUCOBATh IIPSIMOYTOJIbHUK.

2. lIBeT IpAMOYTONbHUKA.

3. Koprex 13 yeThIpex Ie/IbIX YMCeN A/ KOOPAMHAT X 1 Y BEPXHETO JIEBOTO

yTJIa, LIMPVHBI ¥ BBICOTHI IPAMOYTO/IbHMKA. BMECTO KOpTEXXa 13 4eThIpex
L[E/IBIX YMCETT BBl TAK)KE MOXKETE IIEPEaTh B KAYECTBE TPETHETO ITapaMeTpa
00DBeKT Rect.

B nporpamme «IIpuBet, Mup!» oTo6pakaeMblil IPSMOYTOIbHUK Ha 20 VK-
cesteit OyzieT BBICTYIIATh 3a Ipefesibl BCeX TpaHnl TekcTa. [JoMHuTe, 4To B CTPO-
Ke 23 MBI CO3Jla/u IepeMEHHYI0 textRect, cofep Kallylo Halll TeKCT. B cTpoke 45
MBI IIPUCBAMBAEM JIEBOV U BEPXHEN TOYKaM IIPSMOYTO/IbHMKA COOTBETCTBYIOLINE
3Ha4YeHMA textRect MuHyc 20 (BbIYMTaEM, IIOCKOIbKY KOOPAVHATBI YMEHbLIAIOTCS
10 Mepe MTPOJBIKEHA B/IeBO U BBEPX).

44, % Hanecenve Ha NNOBEPXHOCTH @OHOBOI‘O NpAMOYT'OJIbHMKA IJId TEKCTa.

45, pygame . draw. rect (windowSurface, RED, (textRect.left-20, textRect.top-20, textRect.width+40, textRect.height+40))
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[MIypuHa 1 BbICOTa MPAMOYTONbHIKA PaBHBI ILMPYHE U BBICOTE textRect IIIIOC
40. Mb1 ucronbsyem 40, a He 20, ITOCKONBKY /1€BO 1 BepX ObUIN MepeMelieHbl K Ha-
Yajy KoopAnHat Ha 20 nukceses, I03TOMY BaM HY>KHO KOMIIEHCMPOBATb 3TO IPO-
CTPAHCTBO.

OkpawunBaHue nukcenem

Kop B crpoke 48 cospmaer o0bekT pygame.PixelArray (mast KpaTkocTu, 00b-
eKT PixelArray). O6beKT PixelArray — 9TO CIIMCOK CIVICKOB I[BETOBBIX KOPTEXeIT,
IpefCTaB/IAIIMI 00BbeKT Surface, KOTOPBII BbI eMy Iepefai.

OO6DbeKT PixelArray MO3BOJISIET YIPAB/ATh KOKABIM IIMKCETIEM, IO9TOMY IIpe-
KpacHO IOJO/IeT, eC/IM BaM HY>KHO BBIBECTHM Ha 3KpaH ITTyOOKO [leTaIn3MpOBaH-
HbIe WK CrienuduaecKie 1300 paXkeHrst BMECTO MIPOCTHIX OOBIINX GOPM.

Mb1 6yzmeM UCIIONMB30BaTh PixelArray I OKPACKM OFHOTO IIMKCeTsI Ha 00beKTe
windowSurface B YepHBIN LBET. ITOT MUKCE/Ib MOXHO 3aMeTUTD B IIPaBOM HIDKHEM
YIJIy OKHa IIpM 3allycKe pygame-nporpaMmbl «IIpusert, mup!».

Kop B cTpoxke 48 nepenmaer 06beKT windowSurface BbI30BY pygame.PixelArray (),
IIO3TOMY IIPMCBOEHNE 3HAYeHNA KOHCTaHThI BLACK mepemMeHHO pixArray[480] [380]
B CTPOKe 49 OKpacuT nuKcenb ¢ Koopauuatamu (480, 380) B YepHBIII LIBET.

47, # TonyueHye MacCyBa MUKCEJIOB [OBEPXHOCTH.
48, pixArray = pygame.PixelArray (windowSurface)
49. pixArray[480][380] = BLACK

Mopynp pygame aBTOMaTu4ecku BHeceT B 00beKT windowSurface aTo maMeHe-
HUE.

ITepBblit nHAEKC B 00BbeKTe PixelArray COOTBETCTBYeT KoOpAuHaTe Xx. Bropoit
uHJieKC — KoopauHare y. O6beKTbl PixelArray yIpoIJaIOT MPOLecc OKpaIlMBaHA
OT/IeTIbHBIX TIMKCeTeN Ha 00beKTe Surface B OIpe/ieNleHHBII IIBET.

Kaxppiit pas, xorga Bbl cosmaere 00bekT PixelArray m3 oObekTa Surface,
9TOT 00BeKT Surface 6MoKMpyeTcs. ITO O3HAYAET, YTO HA 9TOM 0OBekTe Surface
He MOTYT OBbITh OCYIeCTBIeHBI BBI30BbI MeTofa blit () (ommcano Hmxe). YToOBI
pasbmokupoBaTh 00beKT Surface, Hy)KHO YAaIUTh 00BEKT PixelArray ¢ IOMOILIBIO
MHCTpyKUMM del.

50. del pixArray

Ecmu BBl 3a0yfeTe 9TO CHEMATh, TO IOAYYUTe cOOOIIeHNe 06 omybKe: pyganme.
error: Surfaces must not be locked during blit.

Cospanve rpadvkn 335



MeToa blit() pnAa o6beKTOB Surface

Mertog blit () 6ymeT pucoBaTh cofiep>KuMoe OffHOro o6beKTa Surface Ha Apy-
roMm obbekTe Surface. Bce TekcToBbIe 0ObEKTBI, CO3/JaHHbIE METOLOM render (), cy-
I[eCTBYIOT Ha MX cOOCTBEHHOM oObekTe Surface. Bce MeTompl prcoBaHms pygame
MOTYT YKa3bIBaTh KOHKPETHBII 00beKT Surface, Ha KOTOPOM HYXXHO pucoBatb ¢u-
TYpbI MLV IMHUM, HO HAIl TeKCT ObII COXpaHeH B IIEPEMEHHOII text, a He Hapuco-
BaH Ha 06bekTe windowSurface. YT06OBI HaHECTU text HAa TOT 00BEKT Surface, Iie Mbl
XOTHM €TO BUJETD, HY>KHO MCIIO/Ib30BaTb METOR blit ().

52. # HaHeceHue TEKCTa Ha NOBEPXHOCTb.

53. windowSurface.blit (text, textRect)

Kop B crpoke 53 pucyer o6bekT Surface 'lipuser, myup!' M3 mepeMeHHON text
(ompeneneHHON B cTpoke 22) Ha o6bekTe Surface, XpaHALIEeMCA B IepeMEHHOI
windowSurface.

Bropoit mapameTp meTopma blit () ykaspiBaeT mosuuuio Ha windowSurface, B KO-
TOPOM JIO/DKHA OBITh HapyCOBaHa MOBEPXHOCTH text. OObeKT Rect, KOTOPBIT BbI
IIOTTYYVIIN M3 BbI30Ba METOJA text.get rect() B CTpoKe 23, mepefaercsa B Ka4yecTBe
3TOTO ITapaMeTpa.

BbiBog 06beKTa Surface Ha 3KpaH

ITockonbKy B pygame Ha SKpaH HMYETO He BBIBOAUTCA IO TEX IOP, IOKA HE BbI-
3pIBaeTca PyHKLUA pygame.display.update (), MbI BbI3bIBaeM ee B CTPOKe 56 myist
oTobOpakeHNsI Halero 0GHOB/IEHHOTO 06beKTa Surface.

55. # OroOpaxeHne OKHA Ha SKDaHe.

56. pygame.display.update()

JI7ist 5)KOHOMMY [TAMSITU He CTOUT OOHOBIIATH 9KPaH MOC/Ie BHI30BA KaXK/[OI1 OT-
[enbHOM QYHKIMM PUCOBAHMST; BMECTO 3TOTO JIy4lile OOHOBUTD €0 JMIIb pas, Io-
CJIe TOTO, KaK ObUIV BbI3BaHbI BCe PYHKLINYU PUCOBAHUA.

Co6bITVA N UTPOBOM LKA

Bce Hamm TeKCTOBbIE UTPBI OCYLIECTB/IA/IN MTOJIHBIN BBIBOJ, IIOKa HE JOCTUIIN
6bI BbI3OBa QyHKIMM input (). Torga mporpaMma ocTaHOBMIACH OBI M JK[aja, KOraa
[I0/1b30BaTeNIb YTO-TO HabepeT u HaxkMeT kiaasuiry Enter. Ho pygame-porpaMmbt
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IIOCTOSIHHO HaXOJATCA B UZPOB0M UUK/Ie, BBITIOHAA KOKIYI0 CTPOKY KOfIa B 3TOM
nukie okono 100 pas B ceKyHTy.

VIrpoBoit IVIK/I HOCTOSIHHO IIPOBepsieT Ha/l4yye HOBBIX COOBITII, OOHOBIAET
COCTOsIHIIe OKHa ¥ 0TOOpakaeT OKHO Ha aKpaHe. CoOvimusi TeHEPUPYIOTCS pygame
KaX/IbII pas3, KOIha MOIb30BaTeNb HaXKMMaeT KIABUIIY Ha K/IaBMAType, KHOIKY
MBIILY, IIepeMelaeT KypcOop UV BLIIIONHAET MHbIE PAcllO3HAaBaeMble IPOrPaMMOii
IeViCTBYUA, KOTOpble JO/DKHBI IOBIMATh HAa YTO-TO B UIpe. Event — 0OBEKT TUIIA
JaHHBIX pygame.event.Event.

Crpoka 59 — Ha4ao UTPOBOTO LMKIIA.

58. # 3amyck MIPOBOTO LMKJA.

59. while True:

YcnoBue sl MHCTPYKLVM while YCTAHOB/IGHO MICTMHHBIM, YTOOBI 9TOT LIMKII
BBIIIO/IHAJICA OecKOHeuHO. [[MK/I IIpepBeTcsa UCK/IIOYNTE/IbHO B TOM CIIy4ae, ec/u
COOBITIE IIPUBEET K 3aBePIICHNIO PAOOTHI IPOTrPaMMBI.

MonyuyeHune o6beKTOB Event

DyHKIMs pygame.event. get () IpoBepsieT M00bIe HOBbIE OOBEKTHI pygame. event.
Event (cokpalieHHO OOBeKTHI Event), CO3[jaHHBIE C MOMEHTA IIOC/IE[HEIO BBI30BA
pygame.event.get (). DTr COOBITHUS BO3BPAILAIOTCS KaK CIIMCOK 00beKTOB Event, KOTO-
pble TIporpaMmMa 3aTeM BBIIIOTHNT, YTOOBI IIPOMU3BECTI HEKOTOPBIE IEVICTBUS B OTBET
Ha coOpITre. Bce 00beKThI Event MMEIOT aTpuOyT C MMEHeM type, KOTOPBII coo01aeT
HaM TUI cOObITHA. B 9TOJI I/IaBe HaM HY)KHO JCIIOIb30BAaTh TOJIBKO THUII COOBITHSA
QUIT, KOTOPBINI CUTHAZIU3UPYET O BBIXOJE ITO/Ib30BATENA U3 IIPOrPaMMBIL.

60. for event in pygame.event.get():

61. if event.type == QUIT:

B crpoke 60 MBI ucronb3yeM LUKI for JIsg UTepanyuy IO KaXJOMY OOBEeKTY
Event B CIIMICKe, BO3BpaliaeMoM pygame.event.get (). Ecmu arpubyr type cobbITus
paBeH KoHcTaHTe QUIT, comepyKamiericss B MOfly/ie pygame. locals, KOTOPBIV MBI VM-
HOPTMPOBA/IN B Hayajie IPOrPaMMBbl, TOIa IOHATHO, YTO OBIIO CreHepUpOBAHO
co6prtue QUIT.

Mopynp pygame reHepupyer cobbiTie QUIT, KOrjja MO/Ib30BaTe/lb 3aKpbIBAET
OKHO IIPOIPaMMbI M/IM KOT[Aa KOMIIbIOTEP BBIK/IIOYAETCA U IBITAETCA 3aBEPIIUTD
BCe 3aIlylljeHHbIe TporpaMMbl. JJajee MbI COOOLIMM IIPOrpaMMe 4TO Je/laTh, KOTaa
oHa oOHapy>xmBaeT cobpitye QUIT.
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Bbixoa 13 nporpammbl

Ecnu cobprtie QUIT 6bUTO CreHeprpOBaHO, IPOrpaMMa IIOCIENOBATENbHO BbI-
30BeT GYHKIMM pygame.quit () u sys.exit().

62. pygame.quit ()
63. sys.exit()

Qynkuma pygame.quit() ABIAETCA, MO CyTH, IPOTUBOIONIOXKHOCTBIO init().
Bl ;O/DKHBI BBI3BATD ee Ilepefi BBIXOA0M U3 mporpaMmbl. Eciu 3abyzeTe, mpoiecc
IDLE MoXeT 3aBUCHYTb IIOC/Te 3aBeplueHVsi paboThl Balieil mporpamMMsl. VH-
CTPYKLIMU B CTPOKaX 62 1 63 3aBeplLIaloT paboTy pygame U IIpOrpaMMBbl.

3akKnoyeHumne

B 3TOIT I/MaBe MBI PacCMOTPENIN MHOXXECTBO HOBBIX T€M, KOTOPbIE IIO3BOJIAT
HaM cfiefath ropasgo 6oree 3aHMMaTenbHble UTPbl. B3ameH 00BIYHON pPabOTHI
C TeKCTOM ¥ BbI30BOB (QYHKIMIT print () m input (), pygame-mporpaMma BBIIIALNAT
KaK OKHO (CO3JaHHOe MeTOfOM pygame.display.set mode()), B KOTOPOM MBI MOXXeM
orobpaxkarh pasHble 00beKThl. DYHKIMN PUCOBAHMUA MOAYIIA pygame IIO3BOJIAIOT
oTobpaxkaTh B 9TOM OKHe (purypel pasHoro npera. Kpome Toro, BbI MOXeTe C03-
[laBaTb TEKCT Pas3IMYHOro pasmepa. Takye pUCYHKM MOTYT HaXOZMUTHCS B MTIOOBIX
MO3MLMAX BHYTPYU OKHa, B OT/IMYME OT TEKCTa, CO3/jlaBaeMoro pyHKIe print ().

pygame-IpOrpaMMbl MOTYT OBITh HAMHOTO MIHTEPeCHee TeKCTOBbIX Urp. Temepsb
IaBajiTe y3HaeM, KaK CO3[aBaTh UTPbI C aHMMVPOBAHHO rpaduKoIL.



AHUMUWPOBAHHAA TPAOUKA

p \ Tenepp, Korja y Hac eCTb HEKOTOpble Ha-
BBIKVM pabOTBI C MOZY/IEM Dygame, MbI Ha-

= IUIIeM IPOrpaMMy € aHMMalyeil 6710KOB,
'\ nepeMeNjalNnXcs B OKHe. Y 3TuX 67I0KOB

pasHbIe 1[BeTa 1 Pa3Mephl, a TePeMeIATC

OHI TOJIBKO TIO AaroHajn. [{yist co3anms aHm-
Manyy MbI Oy/ieM Ha HeCKO/IbKO IIMIKCeIell epeMelaTh 0/10K!
IpU KaXJOM Iepebope MTPOBOrO I[MK/IA. 1Orma BOSHUKHET
addexT, 6yTO 610KV BUTAIOTCH 110 9KPaAHY.

B 3TOW NMABE PACCMATPUBAIOTCA CJIEAYIOLWUE TEMbI:

- AHVMauVA O6bEKTOB B UTPOBOM LiUKSIE
- /I3meHeHMe HanpaBneHna ABMKeHNA 06beKTa

Mpumep 3anycka urpbl Nporpammbi

Korga BbI 3amycTute IporpaMmy, ee OKHO Oy[eT BBIITIAETh IIPUMEPHO Tak,
KakK [I0Ka3aHo Ha puc. 18.1. bioku O6ynyT oTcKakuBaTh

OT I'paHMI] OKHA.

YBEAUTECH,
YTO NCIOJIb3YETE
PYTHON 3,

WcxogHbiin Ko nporpammbl A HE PYTHON 2!

B pemakrope ¢aiinos cospaiite HOBBIN (aris, BbI-
6pas xomanpay meHio File = New File (®aitn = Ho-
BBl (aiim). B OTKpbIBLIEMCsI OKHe BBefWUTE IpUBe-
IeHHDII HYKe MCXOHBI KOf M coxpaHuTte aii 1oy
UMeHeM animation.py. 3areM HaXMuTe Knasuuly F5
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¥ 3amycTuTe mporpamMmy. Ecu mpu BBIIIOTHEHNM IPOrpaMMbl BO3HMKAIOT OMINO-
KI, CPaBHUTE KOJ, KOTOPBII Bbl HaOpaau, C OPUIUHATBHBIM KOJZOM C IIOMOLIbIO
OHJ/IAlIH-MHCTPYMeHTa Ha caiite inventwithpython.com/dift/.

@ Animation . a X

Puc. 18.1. CHMMOK NporpaMmbl C aHUIMUPOBaHHbIMY By10Kamu

animation.py

. import pygame, sys, time

. from pygame.locals import *

. # YcraHoBKa pygame.

. pygame.init()

. # Hacrpolika OkHa.
. WINDOWWIDTH = 400
. WINDOWHEIGHT = 400

W o - oy Ol e W N

—

0. windowSurface = pygame.display.set mode ( (WINDOWWIDTH, WINDOWHEIGHT), 0, 32)

—

1. pygame.display.set caption('Ammmaums')
12.

13. # Co3maHye NEpeMeHHHX HaMpaBISHNT.

14. DOWNLEFT = 'downleft'

15. DOWNRIGHT = 'downright'

16. UPLEFT = 'upleft'

17. UPRIGHT = 'upright'
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18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31,
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
6.
47,
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.

MOVESPEED = 4

# Hacrpoiika ugera.
WHITE = (255, 255, 255)
RED = (255, 0, 0)

GREEN = (0, 255, 0)
BLUE = (0, 0, 255)

# CospaHne CTPYKTYpH HaHHEX OI0Ka.

bl = {'rect':pygame.Rect (300, 80, 50, 100), 'color':RED, 'dir':UPRIGHT}
b2 = {'rect':pygame.Rect (200, 200, 20, 20), 'color':GREEN, 'dir':UPLEFT}
b3 = {'rect':pygame.Rect (100, 150, 60, 60), 'color':BLUE, 'dir':DOWNLEFT}
boxes = [bl, b2, b3

# 3amyck UIPOBOTO LVKJA.
while True:
# Npomepka Hamuys coberrus QUIT.
for event in pygame.event.get():
if event.type == QUIT:
pygame.quit ()

sys.exit()

# CosmaHue Ha TOBEPXHOCTM 6eyoro ¢oHa.

windowSurface.fill (WHITE)

for b in boxes:

# TlepeMellerne CTPYKTYPE JaHHHK 0J10Ka.

if b['dir'] == DOWNLEFT:
b['rect'].left -= MOVESPEED
b['rect'].top += MOVESPEED

if b['dir'] == DOWNRIGHT:
b['rect'].left += MOVESPEED
b['rect'].top += MOVESPEED

if b['dir'] == UPLEFT:
b['rect'].left -= MOVESPEED
b['rect'].top -= MOVESPEED

if b['dir'] == UPRIGHT:
b['rect'].left += MOVESPEED
b['rect'].top -= MOVESPEED
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59. # Tpoepka, nepemecTuwics Ju GNOK 3& IPEIENH OKHA.

60. if b['rect'].top < 0:

61. # TpoxoxneHue OJ0Ka Uepes BEPXHOW TPAaHMLY.
62. if b['dir'] == UPLEFT:

63. b['dir'] = DOWNLEFT

64. if b['dir'] == UPRIGHT:

65. b['dir'] = DOWNRIGHT

06. if b['rect'].bottom > WINDOWHEIGHT:

67. # TpoxoxaeHye OJI0Ka YePe3 HUKHIOD TPAHULY.
68. if b['dir'] == DOWNLEFT:

69. b['dir'] = UPLEET

10. if b['dir'] == DOWNRIGHT:

1. b['dir'] = UPRIGHT

72. if b['rect'].left < 0:

73. # TpoxoxneHye 6J0Ka yepes JIEBYH TPAHMLY.
T4. if b['dir'] == DOWNLEFT:

75. b['dir'] = DOWNRIGHT

76. if b['dir'] == UPLEFT:

77. b['dir'] = UPRIGHT

18. if b['rect'].right > WINDOWWIDTH:

79. # TpoxoxneHye OJ0Ka yepes MpaByl TPaHULY.
80. if b['dir'] == DOWNRIGHT:

81. b['dir'] = DOWNLEFT

82. if b['dir'] == UPRIGHT:

83. b['dir'] = UPLEFT

84.

85. # CozmaHue 670Ka Ha NOBEPXHOCTH.

86. pygame.draw.rect (windowSurface, b['color'], b['rect']
87.

88. # BHBOZ OKHa Ha 9KpaH.

89. pygame.display.update ()

90. time.sleep(0.02)

MepemelueHne N KOHTPOJb OTCKOKa 6/10KOB

B sT01t IporpamMe y Hac OymeT Tpu 0/10Ka pasHOTO 1IBeTa, ABIDKYLIVXCS U OT-
CKaKMBAIOIVUX OT TPAHNI] OKHA. B crenyommx riaBax Mbl MCIOIb3yeM 9Ty IpPO-
rpaMMy B KadecTBe OCHOBBI [JIS CO3[JAHNS UIPHI, B KOTOPOJ OZHUM U3 OIOKOB
MOXXHO OyfeT yrnpasisaTh. [ 3TOro CHavaja HY)KHO OIPefeNNThCA C JKeaeMbIM
croco6oM nepemernieHnst 6II0KOB.
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Kaxgp1it 6710k OyfeT ABUraTbCs B OFHOM 13 YeThIPeX [MaroHaIbHBIX HAIIpaB-
neuuit. Korga 6710k cTankmuBaeTcss ¢ TpaHMIiell OKHA, OH JO/DKEH OTCKaKMBaTh
VI IBUTATLCS B IPOTUBOIIOJIOKHOM IMarOHa/IbHOM HanpasieHun. biaoku OynyT ot-

N

CKaKMBaTh TaK, KaK IOKa3aHO Ha puc. 18.2.

Puc. 18.2. Kak 6yayT oTCKakuBaTb 610K/

HoBoe HampaBsiieHne, B KOTOPOM ABVDKETCS O/IOK IOC/Ie OTCKOKA, 3aBUCUT OT
IBYX (paKTOpOB: B KAKOM HAIIpaBJIeHVUM OH JIBUTAJICA Ilepell OTCKOKOM ¥ OT KaKoii
rpaHuIbl OKHa 0TCKOUMI. CyIeCTBYIOT BOCEMb BO3MOYXKHBIX CITOCOOOB OTCKOKa —
IO /1Ba Pa3HBIX CI0co0a I KaX/[oit U3 dyeTbIpex rpanui. Hanpumep, ecnn 6mox
IBVDKETCS BHU3 U HAIIPaBo,  3aTeM OTCKAaKMBAeT OT HIDKHEI IPaHMI[bl OKHA, HYX-
HO, 4TOOBI HOBBIM HaIpaB/eHreM 6/10Ka ObUTO BBEPX U BIIPABO.

MbI MOXeM MCHO/Nb30BaTh OOBEKT Rect /IS IIpefCTaB/IeHMs IONTOXKEHUs
U pa3Mepa 0/10Ka, KOPTEeX U3 TPpex LIe/IbIX IMCes A7IsI IPpefCcTaBIeHns [BeTa 610ka
¥ OJ{HOTO II€JIOTO YMCIIA, IPEACTABISIONIET0, B KAKOM 13 YeThIpeX [AMaroHaabHbIX
HalpaB/IeHNII B JAHHBIII MOMEHT IBUTaeTCs OJIOK.

VrpoBoit LUK/ YyCTAaHOBUT KOOPAMHATEL X 11 ¥ 6710Ka B 0ObeKTe Rect u mpu
KX/I0I MTepanum oToOpasuT Ha 9KpaHe Bce OMOKM B X TEKYIEeM IOTOXKEHWI.
ITo mepe paboThI MK/Ia 6710KM OYAYT IOCTEIIEHHO MIepeMelaThCs 110 9KpaHy, Y4To-
OBI 9TO BBII/IARENO, OYATO OHM IIABHO FBUTAIOTCS M OTCKAKMBAIOT.

Co3paHne KOHCTaHT

Crpoknu ¢ 1 1o 5 yCTaHaBNIMBAIOT HAIIM MOAYIU UM MHULIMATU3UPYIOT pygame,
AHAJIOTMYHO TOMY, YTO MBI ieflajiu B rnase 17.

. import pygame, sys, time

from pygame.locals import *

. # YcraHoBKa pygame.

[ B e O N

. pygame.init()
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6

7. # Hacrporxa OkHa.

8. WINDOWWIDTH = 400

9. WINDOWHEIGHT = 400

10. windowSurface = pygame.display.set mode ( (WINDOWWIDTH, WINDOWHEIGHT), 0, 32)

11. pygame.display.set caption('Anumauma')

B cTpoxax 8 1 9 MbI onpesiensieM ABe KOHCTAHTBI /IJIs INVPUHBI M BBICOTBI OKHA,
Iocjie 4ero B cTpoke 10 Mcronb3yeM 3T KOHCTaHTBI MI/I 3a/JaHuA IepEMEHHOI
windowSurface, KoTopas GyaeT mpefcTaBIsATh OKHO pygame. Kog B cTpoke 11 co-
Iep>KuT QYHKIMIO set caption(), IO3BONAIOLIYIO BHIBECTU Ha3BaHVE B 3aTOJIOBKE
OKHa — 'AHmvauus'.

B sToil mporpamMme BBl yBUAUTE, YTO 3HAYEHNA IMIVPWHBI ¥ BBICOTHI OKHA JIC-
HOJIb3YIOTCA He TOIBKO /A BbI30Ba QYHKIMY set_mode (). MBI 6yeM UCIIONIb30BaTh
KOHCTAHTBI Ha C/Iy4ail, eC/IM BbI KOIfa-n1nbo 3aXOTUTe U3MEHUTD pasMep OKHa, —
TOTZja BaM HY)XXHO Oy/ieT M3MEHUTDb KOJ| TONbKO B CTpokax 8 m 9. ITockonbKy BO
BpeMsI BBITIO/IHEHMSI IPOTPAMMBbI HIVPYHA M BBICOTA OKHA HUKOIT]A HE MEHAITCH,
KOHCTQHTBI — HETI0Xasl MbIC/Ib.

KoHcTaHTbI ANnA HanpaBneHuit

MpbI 6yaeM NCIIONTb30BaTh KOHCTAHTBI [/ Ka>K/IOTO U3 YeThIPeX HallpaBIIeHMI,
B KOTOPBIX MOTYT IIepeMelaTbCst OIOKIL.

13. # Co3maHye NEpEMEHHHX HaNpaBIEHNUT.
14. DOWNLEFT = 'downleft'

15. DOWNRIGHT = 'downright'

16. UPLEFT = 'upleft'

17. UPRIGHT = 'upright'

JI1s1 9TUX HaIpaB/IeHUIT BBl MOITIM OBI MCIIO/Nb30BATDb JTII000E 3HAUCHVEe BMECTO
KOHCTaHTbI. Hanpumep, MO>KHO MCIIONMb30BaTh CTPOKY 'downleft' HemocpencTBeH-
HO /I IIpEeJCTaB/IeHNA N1arOHaIbHOTO HallpaB/IeH) BHU3 U BIIEBO, i IIOBTOPATD
CTPOKY KaXK[blil pa3, KOIZla BaM HY>KHO yKa3aTb 3TO HampasieHne. OfHako ecin
BBl XOThb pa3 onedaraerech B 3HayeHuy 'downleft', To momyumre omn61<y, u3-3a
KOTOpOII Ballla mporpamma 6yneT BecTy cebs CTpaHHO, fa’ke HECMOTPS Ha TO 4TO
c60s1 He CITyYMUTCA.

Ecnyu BMecTo 3TOro BBl MCIIONB30BalM KOHCTAHTBI M CIy4YallHO OLIMO/INCH
B VIMEHU IlepeMeHHOi1, Python 06Hapy>XuT, 4To IepeMeHHOII ¢ TaKUMM MMeHeM He
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CYLIECTBYET, ¥ YCTPOUT 001 IIPOrpaMMbl, BBIAB OLIMOKY. DTO BCe paBHO OymeT
IOBOJIbHO 3HAYNTENIbHBIM eeKTOM, HO, II0 KpailHeil Mepe, BbI Cpasy y3HaeTe 00
3TOM U CMOXKeTe BCe MICIIPABUTD.

MbI TaK)Ke co3fjaeM KOHCTAHTY, YTOOBI OIIPee/IUTh, KaK OBICTPO OIOKM FOTXK-
HbI IBUT'aTbCA.

19. MOVESPEED = 4

3HaveHne 4 KOHCTaHTBI MOVESPEED cooOljaeT mmporpaMme, Ha CKOJIBKO ITMK-
cesteit JOMDKeH IepeMelaThcsl Kbl 670K Ipy Kak[oll MTepaluy UIrPOBOro
LIMKJIA.

KoHcTaHTbl gna uBeTa

Kog B cTpokax 22-25 ycTaHaBIMBaeT KOHCTAHTBI [j1 1BeToB. [loMHuUTe, pygame
VICTIONb3yeT KOPTEXXI 13 TPeX Lie/bIX 3Ha4eHUI1 /11 COBOKYITHOCTEN KPAaCcHOTO, 3€-
JIEHOTO M CUHETO IIBETOB, HasbiBaeMbIXx Mofenbio RGB. Ilenbie uncma HaXOgsTCs
B quanasoHe oT 0 1o 255.

21. # Hactpoixa usera.

22. WHITE = (255, 255, 255)
23. RED = (255, 0, 0)

24. GREEN = (0, 255, 0)
25. BLUE = (0, 0, 255)

KoHCTaHThI MCHIONB3YI0TCA 1714 YA00CTBA YTEHNA KOJIa, TAK Xe, KaK I B pygame-
nporpamme «IIpuser, mup!».

Co3paHMe CTPYKTYPbl AaHHbIX 6510Ka

Teneps onpenenum 6710ku. YTo6bI OBIIO MpOILLle, CO3ARNUM CIOBapb B BIE
CTPYKTYPHI JaHHBIX (M. paspen «CroBapu» B I71aBe 9) I IpeCTaBIeHMsT KaX-
Ioro nepeMeliasorierocs 67oka. CoBapb 6yaeT MMeThb Kmount 'rect' (c 06beKTOM
Rect B KadecTBe 3Ha4YeHMs), 'color' (c KOpTexXeM M3 TPeX LIe/IbIX YMCe/I B KauecTBe
3HaueHus1) U 'dir' (c OgHOI M3 KOHCTAHT HAlpaB/IeHVs] B KaueCTBe 3HAUEHVI).
IToka 4TO MBI CO3[[/INM TOTIBKO TpH O/I0Ka, HO BBl MOXKETe CO3/IaTh Oornblie 6710-
KOB, OIlpefienuB 6oJIblile CTPYKTYP AaHHBIX. IIpy momMoru Koja aHuMaIum, KoTo-
Ppblit MbI 6yfeM JCIIOIb30BATh ITO3Ke, BBl MOXKETe aHMMIPOBATh CTO/IBKO G/IOKOB,
CKOJIBKO OIpefie/INTe IPY CO3LAHUN CBOUX CTPYKTYP SaHHbIX.

AHuMMpOBaHHasA rpaduka 345



ITepemenHas bl 6yfieT XpaHUTb OJHY U3 3TUX CTPYKTYP HaHHBIX O10Ka.

27. # Co3maHue CTPYKTYpPH IaHHEX GJOKA.

28. bl = {'rect':pygame.Rect (300, 80, 50, 100), 'color':RED, 'dir':UPRIGHT}

BepxHnii /1eBbIil YTOI 3TOr0 67I0Ka PACIONIOXKeH B IMO3ULMIU C KOOPAMHATAMM
x=300 u y=80. Ero mmpuHa cocrapnAeT 50 NMKcenei, a BbicotTa — 100 mmkcenen.
briok oxpaieH B KpacHbIi (RED), @ Hadya/jbHOe HalpasieHne — UPRIGHT (BIpaBo
BBepx). Koz B cTpokax 29 u 30 co3naer ellle iBe aHA/IOTMYHbIe CTPYKTYPBI ZAaHHBIX
17151 6710KOB, Y KOTOPBIX pasHble pa3Mepbl, TOJIOKEHNs, [{BETa ¥ HallpaBaeHN.

29. b2 = {'rect':pygame.Rect (200, 200, 20, 20), 'color':GREEN, 'dir':UPLEFT}
30. b3 = {'rect':pygame.Rect (100, 150, 60, 60), 'color':BLUE, 'dir':DOWNLEFT}
31. boxes = [bl, b2, b3]

Ecnu Bam moHamo6mIoch n3BIedb 610K MM 3HAYEHME U3 CIIMCKA, 9TO MOYKHO
ClienaTh C IOMOIIbI0 MHIEKCOB U KiTioveil. BBox 3HaveHus boxes[0] obparaercst
K CTPYKTYpe JaHHBIX coBaps B bl. Eciu 6bl Mbl BBemu boxes 0] ['color'], BbIpa-
JKeHue 06paT1/moc1: 6Bl K K04y 'color' B bl, mosTomy 3HaueHnme boxes[0] ['color']
paBHsTOCh 661 (255, 0, 0). BeI MOXKeTe CChITaThCS Ha /TI000€ M3 3HAYEHNIT B MH060i1
U3 CTPYKTYp HAaHHBIX 0O/I0Ka, MICIONb3Ys IepeMeHHYyIo boxes. Tpu cmosaps bl, b2
1 b3 3aTeM COXPaHAITCA B CIINCKE B IIEPEMEHHOM boxes.

Urposon uukn

VIrpoBoit LUK/ yIpaBIseT aHMMALyell ABIDKYIMXCs 6mokoB. dddext aHu-
Mal[M CO3JaeTCs 3a CYeT TOTO, YTO MbI ITOKA3bIBaeM JPYT 3a IPYroM M300pake-
HUSA C HeOONbIIMMY pasnnyuuAMU. B Halelt aHMManyum 13006pa>keHNsIMHU BBICTY-
LT ABIDKYLIMeCs O7I0KY, a HebobIye pasmndmsi 6yLyT COCTOSITD B ITOMOXKEHMAX
Kaxgoro 67oka. Kaxxzplit 6710k Ha 1300paxkeHNu OyaeT mepeMeIatbcs Ha 4 IMK-
cens. VIzobpaxkeHus OYAyT 4epeoBaTbCsl TaK OBICTPO, YTO CO3[ACTCS BIIEYATIIe-
HIl€e IJIABHOTO IIepeMellleHNsI 10 9KpaHy. Ec/u 610K CTONIKHETCS ¢ TpaHMnIieil OKHa,
TOT/]a UTPOBOI LIMKJI 3aCTABUT €0 OTCKOYNUTD, MI3MEHNB HallpaBJIeHNE.

Tenepp, Korjja Mbl HEMHOTO 3HaeM O TOM, Kak OyzieT paboTarh UIPOBOIL LIUKIL,
[aBajiiTe e ero Hanuiem!

O6paboTKa pelleHNA UrpoKa 3aBepLUNTb Urpy

Korpga urpok 3akpblBaeT OKHO U 3aBepliaeT paboTy, Mbl JO/DKHBI IIPEKPATHUTD
BBINIOTHEHME IIPOTPaMMBbI TaK >Ke, KaK Mbl Jiellajii 3TO C pygame-riporpammoit «[Ipu-
BeT, Mup!». HaM Hy>KHO OCyIIecTBUTb 3TO B UTPOBOM LIMKJIe, TAaK YTO Hallla IIPO-
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rpaMMa IIOCTOSIHHO IIpOBepsieT, mpousouuio nu cobsitre QUIT. Kop B cTpoke 34 3a-
ITyCKaeT UMKJI, a KOJ, B CTPOKax 36—-39 pyKOBOAUT MPOLECCOM BBIXO/IA.

33. # 3anyck MIPOBOTO LYMKIA.
34. while True:

35. # Tpoeepka Hamuuys coGerys QUIT.
36. for event in pygame.event.get():
37. if event.type == QUIT:

38. pygame.quit ()

39. sys.exit()

ITocre aToro cnepyet yoennThbes, 4To windowSurface yske MOXKHO OTOOPaKaTh.
ITos»xe Mbl 0TOOpasuM KaXkablit 610K Ha windowSurface ¢ moMoI b0 MeTOfA rect ().
ITpu KaXJ0I UTEPALMY UTPOBOTO LIMKJIA KOJ «IIEPEPUCOBBIBAET» BCE COEPIKIMOE
OKHa, 3aMeH;Is1 Ha HeM O/IOKM Ha HOBbIE Ha PACCTOSIHUU B HECKOTIBKO MTUKCEeit OT
crapbix. [Ipu 3TOM MBI He OTOOpa’kaeM 3aHOBO BeChb 00BeKT Surface; B3aMeH MbI
npocro fobasseM oTobpaxeHne oObekTa Rect Ha windowSurface. Ho xorpa urpo-
BOIT LIMKJI IIOBTOPSIETCS, «IIEPEPUCOBBIBAsT» KAXK/BIN 00BEKT Rect, OH He CTHUPAET
crapyo Bepcuio Rect. Eciiv MBI TpOCTO 103BOMIMM LIMKITY OTOOpaKaTh Ha SKpaHe
00BEKTHI Rect, TO IOMYYMM KX C/Ief] BMECTO IVIafiKOi aHuManuy. YTo6sl 9TOrO0 U3-
6exaTb, HEOOXOIVMMO OUMINATD OKHO IIPY KAXK/O0I NTEPALMU UTPOBOTO LMKIIA.

I71st aTOTO KOZ B CTpOKe 42 3anonHset Surface GeIbIM IIBETOM, YTOOBI BCE, YTO
6bUTO 0TOOPa’KEHO TaM, CTEPTIOCH.

41, # CosmaHue Ha MOBEPXHOCTH 0eoro (QoHa.

42, windowSurface.fill (WHITE)

bes BbI3oBa windowSurface.fill (WHITE) mist 3anuBKM GeIbIM BCETO OKHA nepep
0TOOpaXkeHeM IPSIMOYTO/IbHVMKOB B HOBBIX IIOJIOKEHNUX, BBl YBUAUTE CIIE 00b-
eKTOoB Rect. Ecii XoTnTe MCIpo60BaTh 3TO U HIOCMOTPETD, YTO IPOMU3OIET, MOXKe-
Te 3aKOMMEHTMPOBATb CTPOKY 42, yKasaB CUMBOII # B e Havale.

Kak Tonbko windowSurface 3aloHAeTCs, MOXKHO IPUCTYIATh K OTOOPakeHUIO
BCeX HalllX 0ObEKTOB Rect.

MepemelyeHne Kaxxgoro 6noka

Yt0651 06HOBIATH MOTIOKEHIE KAKAOT0 O/10Ka, MbI OyeM IepeO1parh CIMCOK
boxes BHYTpPYM UTPOBOTO LIMKIIA.

44, for b in boxes:
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Yr0o6BI yIPOCTUTD KOJ, /151 BBOA, BHYTPM LMK/ f0r BB OyAeTe CChUIAThCA HA
TeKyLmit 670K Kak Ha b. HaM HY)KHO M3MEHUTDb KX[bII 67I0K B 3aBUCUMOCTHI OT
HaIIpaBJIeHN:, B KOTOPOM OH y>Ke IlepeMellaeTcsl, II09TOMY MbI Oy/ieM UCIIONb30-
BaTh MHCTPYKLUM 1f, YTOOBI BHISICHUTD HAIIPaB/IeHNe IBIDKEHNMS O7I0Ka, IPOBepsis
K04 dir BHYTPU CTPYKTYPBI JAHHBIX O7I0Ka. 3aTeM Mbl U3SMEHVM MTOTI0XKeHe 6710~
Ka B 3aBMICMMOCTY OT 3TOTO HAIIpaBJIeHMS.

45, # Tlepemelierne CTPYKTYPH OaHHEX GJOKa.
46. if b['dir'] == DOWNLEFT:

47, b['rect'].left -= MOVESPEED
48. b['rect'].top += MOVESPEED
49, if b['dir'] == DOWNRIGHT:

50. b['rect'].left += MOVESPEED
51. b['rect'].top += MOVESPEED
52. if b['dir'] == UPLEFT:

53. b['rect'].left -= MOVESPEED
54, b['rect'].top -= MOVESPEED
55. if b['dir'] == UPRIGHT:

56. b['rect'].left += MOVESPEED
57. b['rect'].top -= MOVESPEED

HoBoe 3Havenne arpubyToB left u top Ka>KEOro 6/10ka 3aBUCUT OT HaIlpaBIIe-
HUA ero ApoKeHuA. Ecim sTo Hanpasienne DOWNLEFT i DOWNRIGHT, HY>KHO yéesnu-
4ymp 3Ha4eHue aTpubyTa top. Ecnu aTo Hanpasenye UPLEFT wy UPRIGHT, HY>KHO
yMeHvuumy 3Ha4eHMe aTpubyTa top.

Ecnu Hanpasienne 610ka — DOWNRIGHT ytu UPRIGHT, HY>KHO YBE/IMYUTD 3HaYe-
Hue arpubyra left. A ecim DOWNLEFT wy UPLEFT — HY>KHO YMEHBILINTb 3HaUeHNe
arpnbyra left.

3HadeHus1 3TUX arpubyTOB OYAYT YBENMUIMBATHCSA MIM YMEHBIIATHCS Ha Be-
JIMYUHY 1LIe/TI0TO YMC/IA, XPAHAIIEToCs B HepeMeHHoﬁI MOVESPEED, TO €CTb Tam, ITe
XPaHUTCS KOMMYECTBO MIUKCeTIell, Ha KOTOPbIe IIepeMelaloTCst O/IOKM P KXot
UTEpALMM UTPOBOTO LMK/IAa. MBI pucBanBaeM IepeMeHHOM MOVESPEED sHaueHMe
B CTpoKe 19.

Hanpumep, ecnum 3Hadenme b['dir'] ycTanosnmeHo paBHbIM 'downleft',
b['rect'].left — paBHBIM 40 u b['rect'].top — 100, Torga ycimoBue B CTpOKe
46 6ymer uctuHHBIM. Ecnu nepemenHoit MOVESPEED pKUCBOEHO 3HadeHue 4, TOI-
Ia KOJ B CTpOKax 47 n 48 n3MeHUT 00beKT Rect Tak, 4To b['rect'].left craner
36, a b['rect'].top — 104. 3aTeM M3MeHeHMe 3HaYeHNA Rect IPUBOJUT K TOMY,
4YTO KOJl B CTPOKe 86 «OITyCKaeT» MPAMOYTOIbHIUK HEMHOTO BHU3 U BJIEBO OT €TI0
MPeNbITYIIErO MOI0KEHN.
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YnpaBneHue oTcKakuBaHneMm 610Ka

ITocte TOro Kak Kofi B CTPOKax 44—57 nepeMecTi 610K, HY>XHO IIPOBEPUTb, 3a-
IIIeJT T OH 3a TPaHMIy oKHa. EC/M Tak 1 ecTh, HY’)KHO 3aCTaBUTh G/IOK OTCKOYNTD.
B KOHTeKCTe KOfia 9TO 3HAUUT, YTO LMK/ f0r IPUCBOUT HOBOE 3HAa4YeHNMe K/TI04y 0710~
Ka 'dir'. Bok 6ygmeT gBMUraThCsi B HOBOM HAIIPAB/IEHNN IIPY CTIEAYIOLIEl Tepariin
UTPOBOTO [MK/IA. Brarogapst 9SToMy KaXKeTcst, 9TO 610K OTCKOYMIT OT IPAHMUIIBI OKHA.

B uHCTpyKIMu if B cTpoke 60 MBI OIIpefienisieM TO, 4TO O/IOK IepeMecTUICA 3a
BEPXHIOIO TPAHIILY OKHA, eC/IM BEPXHUIT aTpubyT 06beKTa Rect 61oka MeHblre 0.

59. # TpoBepka, nepeMecTuiIcs i ONOK 3a MpemesH OKHa.
60. if b['rect'].top < 0:

0l. # Tlpoxoxnerve OJ0Ka 4epes BEPXHON T'DAHMLY.
62. if b['dir'] == UPLEFT:

63. b['dir'] = DOWNLEFT

64. if b['dir'] == UPRIGHT:

65. b['dir'] = DOWNRIGHT

B TakoMm crydae HampasieHue OymeT U3MEHEHO B 3aBUCUMOCTH OT HallpasJie-
HUS OBIDKeHMs 6moka. Ecmu 610k nepemernancst B Hanpasnennn UPLEFT (ere-
80 86epx), To Terepb oH Oyner nmepememtarbcss DOWNLEFT (sne80 6Hu3); eciu
oH nepememanca UPRIGHT (snpaso esepx), Telepb OH OymeT IepeMelaTbCs
DOWNRIGHT (snpaso 6nus).

Kop B cTpokax 66-71 3aHMMaeTCst CUTyalMelt, B KOTOPOIt 610K 3aliien 3a HIDK-
HIOIO TPAHUIIY OKHA.

66. if b['rect'].bottom > WINDOWHEIGHT:

67. # TlpoxoxneHye 6J0Ka Yepe3 HUKHOOD TPAHMLY.
68. if b['dir'] == DOWNLEFT:

69. b['dir'] = UPLEFT

70. if b['dir'] == DOWNRIGHT:

1. b['dir'] = UPRIGHT

OTU CTPOKU NIPOBEPAIOT, ABJIACTCH M 3HaUeHMe aTpubyTa bottom (He arpnbyTa
top) Oonvue 3HaYeHUs IepeMeHHON WINDOWHEIGHT. IToMHuUTe, YTO KOOPAMHATHI
Ha4MHAIOTCA ¢ 0 B BepXHell 4acTy OKHA M YBeMUYMBAIOTCA 10 3HAUeHUA IepeMeH-
HOJ WINDOWHEIGHT B caMOM HM3Y.

Kop B cTpokax 72-83 yupaBisiioT IOBeeHeM OI0KOB, KOI7ja T€ OTCKaKMBAIOT
OT I'paHMII.
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12. if b['rect'].left < 0:

73. # Npoxoxaerre OroKa yepes JIEBYW TDAHMULY.
4. if b['dir'] == DOWNLEFT:

75. b['dir'] = DOWNRIGHT

76. if b['dir'] == UPLEFT:

1. b['dir'] = UPRIGHT

78. if b['rect'].right > WINDOWWIDTH:

79. # Npoxoxaerre Oioka yepes NMPaByl TPaHMULY.
80. if b['dir'] == DOWNRIGHT:

81. b['dir'] = DOWNLEFT

82. if b['dir'] == UPRIGHT:

83. b['dir'] = UPLEFT

Kop B cTpokax 78-83 aHanornueH Kofy B CTpoKax 72-77, HO IpOBepbTe, 3a-
III/Ia JIM TIpaBasi CTOpOHa 0/I0Ka 3a IIpaByIo rpaHNILly OKHa. [loMHNTe, 4TO KOOpAU-
HaTbl X Ha4YMHaIOTCA C 0 Ha JIeBOJ TpaHNLe OKHA M YBEIMYMBAIOTCA IO 3HAYEHNsA
nepeMeHHo WINDOWWIDTH Ha ITpaBoJi rpaHule.

01'06pa)|(e|-||ne B OKHe 6/10KOB B HOBbIX MOJIOXKEHUAX

ITpu Kax/10M HepemeleHny 67I0KOB MBI [JO/DKHBI OTOOpa’KaTh MX B HOBBIX IO~
JIO>KeHMAX Ha windowSurface, BbI3bIBasg QYHKIMIO pygame.draw. rect ().

85. # Cospanue Onoxa Ha NOBEPXHOCTH.

86. pygame.draw.rect (windowSurface, b['color'], b['rect'])

Bam Hy>XHO mepepath 06beKT windowSurface QyHKIMY, TOTOMY YTO IPSMOY-
TOJIBHMK OoTOOpaXkaeTcs Ha oObekTe Surface. Ilepeparite ¢pynkium b[ ' color'], no-
CKOJIBKY 3TO 1JBET NpsAMOYronbHMKa. Hakonen, nepenanire b['rect'], Tak KaK 310
00beKT Rect, cofeprKalluii [IONOXKEeHNE U pa3Mep O0TOOPa’KaeMOro MpsiMOYTO/b-
HUKa.

Crpoka 86 — nocnefH:AA B uKie for.

OTo6pakeHne OKHA Ha 3KpaHe

ITocne saBepiueHns LyKIa for, KKAbIL 670K B CINCKe boxes OymeT obpu-
COBaH.

Tenepp HaM Hy>HO BbI3BaTh (QyHKIMIO pygame.display.update (), 4ToOBI OTO-
6pasuTp Ha aKpaHe windowSurface.
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88. # BHBOI OKHa Ha 9KpaH.
89. pygame.display.update ()
90. time.sleep(0.02)

KoMmbroTep MoXeT IepeMelaTb X 0TOOpakaTh OIOKM, U 3aCTAB/IATD UX OT-
CKaKIBaTbh HACTOJIbKO OBICTPO, UTO ec/i ObI IIporpaMma paboTaa Ha IIOJIHOI CKO-
pocTu, Bce 6710Ku cmnuch 65l B IATHO. UTOOBI 3aMe/INTh BBIIIO/THEHE IIPOrPaM-
MBI IO CKOPOCTH, Ha KOTOPOII MOXXHO pasinyarb OJI0KM, HY>KHO JOOABUTDH KOF
time.sleep(0.02). Bbl MOXKeTe 3aKOMMEHTUPOBATb CTPOKY Kofia time.sleep(0.02)
U 3aIIyCTUTD IIPOTPAMMY, YTOOBI YBUAETD, KaK OHa paboTaeT 6e3 Hee. BbI30B GyHK-
nuu time.sleep () mprocTaHaBaMBaeT nporpamMmy Ha 0,02 ¢ (To ecTb 20 MC) MEXAY
KX/IbIM IlepeMeliieH1ieM OT0KOB.

ITocne aT0¥ CTPOKM MHTEPIIPETATOP BO3BPAILJA€TCA K Hadaly UTPOBOTO LIMK/Ia
U CHOBa HauMHaeT Bechb Ipolecc. TakuM 06pa3oM, 67I0KM IIOCTOSIHHO IepeMela-
I0TCS Ha HeOOIbIIINe PACCTOSHMSA, OTCKaKMBAIOT OT IPAHNI] OKHA ¥ OTOOPa>KAIOTC
Ha 9KpaHe B HOBDBIX IIOJIOKEHMAX.

3aKn4yeHne

B aT011 I71aBe ObUT IpefcTaB/IeH COBEPLIEHHO HOBBI CIIOCOO CO3/jaHMs KOM-
IIbIOTEPHBIX IIPOTPaMM.

IIporpaMMbl 13 IpembIAYIINX IJ1aB OCTAHABAMBAIUCH U JOXULAIUCH, TIOKaA
UTPOK BBefleT TeKCT. OfIHAKO B CITydae C Halllell «aHMMAIIOHHOI» IPOrpaMMoit
IPOMCXOANT HOCTOSIHHOE OOHOBJIEHIE CTPYKTYPHI JaHHBIX 6€e3 OXXUJaHUsI BBOZA
OT UT'POKa.

ITomHuTe, B Urpax «Bucennma» u «KpecTHkm-HOMMKI» Y HAaC OBUIN CTPYKTYPBI
IOAHHBIX, KOTOpble IPeICTAB/IAIN COCTOSIHIE UTPOBOTO NOJA. Te CTPYKTYphI JaH-
HBIX IlepefaBamuch GpyHkummu drawBoard() ¥ oTOOpakannuch Ha 3KpaHe, YTO CXO-
K€ ¢ IpOrpaMMOJi U3 9T I7aBbl. IlepeMenHas boxes COTEP>KUT CIIMCOK CTPYKTYP
IaHHBIX, HMPECTABIAIIMX OIOKM, KOTOPble OTOOPAXKAITCS BHYTPU WUIPOBOTO
LVKJIa.

Ho xax mpu oTCyTCTBUU BBI30OBOB input () MOMYyIUTDb JAaHHbBIE BBOfIA OT UTPOKA?
B riaBe 19 Mbl paccMOTpUM IPUHINII, 671arofgapsi KOTOPOMY IPOrpaMMbl Y3HAIOT,
KOI7JIa UTPOK Ha)KMMaeT K/IaBUILM Ha KJIaBuaType. Mbl Takoke U3y4uM HOBYIO KOH-
LIeTIINIO, Ha3bIBaeMyI0 OOHApy)KeHVeM CTOTTKHOBEHMS.



OBHAPYXEHUE CTOJIKHOBEHUN

p ) ObHapyxceHue cmonkHo6eHUli TIOfpa3yMe-
BaeT BbBIUMC/ICHNME MOMEHTa KacaHUsA

= (TO eCTb CTO/NKHOBEHMs) IOBYX OOBEKTOB
a IPYT C APYTOM. DTO YaCTO MOXeT IOTpebo-

BaTbhCA B UTpPaX. HaanMep, €C/IM UTPOK Ka-

CaeTCAaA Bpara, OH MOXET TEPATb 3O0POBbLE,

a KacaACb MOHETDBI, OO/IJKCH aBTOMATUYCCKIU €€ HO,U;6I/IpaTb.

O6Hapy>XeHMe CTOTKHOBEHUI IIOMOTAeT ONPENeNUTb, CTOUT

JIN IIEpCOHAX B UTPE€ HA TBEPOU II0YBE, NJIN K€ 110 HUM IIY-
CTO€ IIPOCTPAHCTBO, U EMY CJIENYET YIACTD.

B Hammx urpax o6Hapy>keHue CTO/IKHOBEHMII OyIeT MCIIOIb30BaThCs IS OIIpe-
TieTleHN s, HaK/IaJbIBAIOTCS /I IBA IIPSIMOYTO/IbHIKA APYT Ha Apyra. Takoit 6a30Bblil
MeTop, OyeT OXBaTbIBaTh IIPUMepP IPOrpaMMBbl U3 JAHHOI IIaBbl. MBI Takoke pac-
CMOTPUM, KaK Hall} IIPOrPaMMbl, UCIIONb3YIOLE MOJLY/Ib pygame, MOTYT IIPMHM-
MarTb OT UTPOKa BXOJHbIE JaHHbIE TIOCPECTBOM KIaBUATYPbl U MBIIIN. DTO HEMHO-
TO CJIO>KHee, 4eM BBI30B (DYHKLMY input (), KOTOPBI MbI OCYIIECTB/ISUIM B HAIINX
TEKCTOBBIX ITporpaMmax. Ho ncnonbp3oBaHue KIaBMaTyphl ABILAETCA ropasio 6omee
MHTEePaKTVBHBIM IIPOLIECCOM B IIporpaMMax ¢ rpaduaeckum nutepdeiicom (GUI),
a IIpYMeHeHye MBIIIY B paHee OIVICAHHBIX TeKCTOBBIX UTPaX BOOOIIe HEBO3MOXKHO.
OTH [iBe KOHIETIINM CHIe/IAI0T BaIlU UTPbI 60JIee 3aXBaThIBAIOIINM!

B 3TOW MABE PACCMATPUBAIOTCA CNEAYIOWME TEMbI:

O6beKTbI clock
« BBopg c KnaBmaTtypbl B pygame
+ Bsopg Mbiwblo B pygame
O6Hapy»xeHune CTONKHOBEHNI
Mepebop anemeHTOB CNrcKa 6e3 ero n3MeHeHUs
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Mpumep pa6boTbl nporpammoli

B 37011 IporpamMme UrPOK MUCIIONb3yeT KIABUIIN ¢—, N4> ua KJIaBMaTY-
pe, 4TOOBI IepeMelaTh O 9KpaHy depHbIit 6/10k. Ha akpaHe Tak)Ke MOSABIISIOT-
Cs1 MaJIeHbKMe 3e/leHble OJIOKM, IpefCTaBIsIolne co00il «efy», KOTopble 60K
«CbeflaeT», Korja KacaeTcst uX. UToObl cO3[aTh HOBbIE OJIOKM «efIbl», UTPOK MOXKET
I[eTIKHYTh MBIIIBIO B M060M MecTe okHa. Kpome Toro, kimasnina Esc 3aBepiraer
paboTry mporpammsl, a KaaBuina X mepeMelniaeT UIpoKa B CIydatHOe MeCTO Ha
9KpaHe.

Ha puc. 19.1 nokasaHo, Kak 6yfeT BbIIVISETh 3aNyLeHHAsA IPOrpaMma.

£ O6HapyxeHue cronkHoBeHWA . [ X

Puc. 19.1. CHUMOK pygame-Nporpammbl € yHKLMEN OOHAPY>KEHNA CTONKHOBEHUIA

WcxopHblil Kog nporpammbl

B pemaktope daiinos cospaiite HOBBIN (aris, BbI-
6paB xomaHny MeH!o File = New File (®aiin = Hosbrit

YBEAUTECH,
YTO NCINOJIb3YETE
PYTHON 3,

A HE PYTHON 2!

¢arin). B oTKpbIBIIEMCA OKHe BBeANTE IPYUBEAEHHDIN
HIDKe VICXORHBII KOJ| ¥ COXpaHuTe (aiisl Ioj MMeHeM
collisionDetection.py. 3arem Haxmure kiasumy F5
U 3aIlyCTUTe IporpamMmmy. Ecy py BbIIOTHEHUM TIPO-
rpaMMBbl BO3HMKAIOT OIIMOKY, CPaBHUTE KO, KOTOPBIIL
BBl HaOpasy, C OPUIVMHAIbHBIM KOJOM C IIOMOIIBIO
OH/IAMIH-MHCTPYMeHTa Ha calite inventwithpython.
com/diff/.
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collisionDetection.py

import pygame, sys, random

. from pygame.locals import *

. # YcraHoBKa pygame.
. pygame.init()

. mainClock = pygame.time.Clock(

. # HacTpoiika OKHa.
. WINDOWWIDTH = 400
10. WINDOWHEIGHT = 400

W o - oy Ol e W N

11. windowSurface = pygame.display.set mode ( (WINDOWWIDTH, WINDOWHEIGHT), 0, 32)
12. pygame.display.set caption('OBHapyxeHiue CTONKHOBEHM]')
13.

14. # Hacrpoiika LBETOB.

15. BLACK = (0, 0, 0)

16. GREEN = (0, 255, 0)

17. WHITE = (255, 255, 255

18.

19. # Co3maHue CTPYKTyp IDaHHHX uTpoKa ¥ "ems".

20. foodCounter = 0

21. NEWFOOD = 40

22. FOODSIZE = 20

23. player = pygame.Rect (300, 100, 50, 50)

24, foods = []

25. for i in range(20):

26, foods.append (pygame.Rect (random. randint (0, WINDOWNIDTH - FOODSIZE), random.randint (0, WINDOWHEIGHT - FOODSIZE), FOODSIZE, FOODSIZE))
27.

28. # CozpaHye NepeMeHHHX NepeMelleHys.

29. moveleft = False

30. moveRight = False

31. moveUp = False

32. moveDown = False

33.

34. MOVESPEED = 6

35.

36.

37. # 3amyck MIPOBOTO LVKTA.

38. while True:

39. # Nposepxa COGHTIIL.

354 rnasa19



40.
41,
42.
43,
44,
45,
46.
47,
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
6l.
62.
63.
04.
05.
66.
67.
08.
69.
70.
1.
12.
13.
4.
15.
6.
1.
8.
19.
80.

for event in pygame.event.get():
if event.type == QUIT:
pygame.quit ()
sys.exit()
if event.type == KEYDOWN:
# JI3MeHeHVe NEepEeMEHHHX KIlaBMaTypH.
if event.key == K LEFT or event.key == K a:
moveRight = False
moveleft = True
if event.key == K RIGHT or event.key == K d:
moveleft = False
moveRight = True
if event.key == K UP or event.key == K w:
moveDown = False
movelUp = True
if event.key == K DOWN or event.key == K s:
moveUp = False
moveDown = True
if event.type == KEYUP:
if event.key == K ESCAPE:
pygame.quit ()

sys.exit()

h

if event.key == K LEFT or event.key == K a:

moveleft = False

[

if event.key == K RIGHT or event.key == K d:

moveRight = False

s

if event.key == K UP or event.key == K w:

moveUp = False

=)

if event.key == K DOWN or event.key == K s:

moveDown = False

[

if event.key == K x:
player.top = random.randint (0, WINDOWHEIGHT - player.height)

player.left = random.randint (0, WINDOWWIDTH - player.width)

if event.type == MOUSEBUTTONUP:
foods.append (pygame.Rect (event.pos[0], event.pos[l], FOODSIZE, FOODSIZE))

foodCounter += 1
if foodCounter >= NEWFOOD:
# JloBaBneHne HOBON "emH".

foodCounter = 0

O6Hapy»KeHune CTONIKHOBEHWIA
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81, foods.append (pygame.Rect (random. randint (0, WINDOWWIDTH - FOODSIZE), random. randint (0, WINDOWHEIGHT - FOODSIZE), FOODSIZE, FOODSIZE))
82.

83. # Co3maHue Ha MOBepxHOCTH Beroro QoHa.

84. windowSurface.fill (WHITE)

85.

86. # TlepemelleHne UIpoxa.

87. if moveDown and player.bottom < WINDOWHEIGHT:
88. player.top += MOVESPEED

89. if moveUp and player.top > 0:

90. player.top -= MOVESPEED

91. if moveleft and player.left > 0:

92. player.left -= MOVESPEED

93. if moveRight and player.right < WINDOWWIDTH:
94. player.right += MOVESPEED

95.

96. # OTOOpaxeHue UIPOKA Ha NOBEPXHOCTH.

97. pygame.draw.rect (windowSurface, BLACK, player)
98.

99. # TpoBepka, He INepeceKkcs J UTPOK C KakyMy-JmGo Groxamu "ems".
100. for food in foods[:]:

101. if player.colliderect (food):

102. foods. remove (food)

103.

104. # OroGpaxerue "ems".

105. for i in range(len(foods)):

106. pygame.draw.rect (windowSurface, GREEN, foods[i])
107.

108. # BHBOL OKHa Ha OKpaH.

109. pygame.display.update ()

110. mainClock.tick (40 )

UmnopT moaynen

Pygame-mporpaMma ¢ QyHKIjuel 0OHapy>XeHWsI CTOTKHOBEHUII UMIIOPTUPYET
Te YK€ MOJ Y/, 4TO U IpOrpaMma 13 I71aBbl 18, a Taxoke MOJy/Ib random.

1. import pygame, sys, random

2. from pygame.locals import *
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WUcnonb3oBaHune o6beKTa Clock AnA ynpaBneHuA
CKOpPOCTbIO paboTbl nporpammbl

MHCcTpyKIMM B CTPOKax 5-17 B OCHOBHOM BBIIONTHAIOT T€ e NEVCTBUA, YTO
U B IIpOrpaMMe U3 ITIaBbl 18: OHM MHULIMAIUSUPYIOT pygame, YCTAaHABIMBAIOT IIe-
pemennbie WINDOWHEIGHT m WINDOWWIDTH u HasHa4alOT KOHCTaHTbI LIBETA M HAIIpaB-
JIEHUAL.

OpHako Kof B CTPOKe 6 BaM HE3HAKOM.

6. mainClock = pygame.time.Clock()

B nporpamme 13 riaBbl 18 BbI30B pyHKIMH time.sleep(0.02) 3amMemisan paboTy
IPOrpaMMbl, YTOOBI OHa He BBIIOHAIACH CIMIIKOM OBICTPO. B TO Bpems kak aToT
BBI3OB IIPMOCTAHABUT pabory Ha 0,02 CeKyH/IbI Ha BCeX KOMIIIOTEPAX, CKOPOCTb
BBIIIOJIHEHM I OCTA/IbHOI YaCTU IIPOrPaMMBbI 3aBUCUT OT CKOPOCTH PabOTHI CAMOT0O
koMIiproTepa. Ec/iu Mbl XOTHM, 4TOOBI Hallla TporpaMmma paborasna Ha I000M KOM-
IbIOTEPE C OfITHAKOBOJ CKOPOCTDBIO, HAM MOHAJ0OUTCA BYHKINA, ealolias Ha
OBICTPBIX KOMIIbIOTEpax 60Jiee MPOXO/KUTEIbHYIO T1ay3y, YeM Ha MeJIICHHBIX.

O6pbekT pygame.time.Clock MOXKeT IPUOCTAaHOBUTH paboTy Ha HeoOXomyMmoe
KOJIMYeCTBO BpeMeH! Ha io6oM kommbiotepe. Kox B ctpoke 110 BbI3bIBaeT QyHK-
uuro mainClock. tick (40) BHYTpy UTPOBOTrO LIMKIA. ITOT BbI3OB MeTofAa tick () 06b-
exTa Clock >KIeT JOCTaTOYHO BPeMEeHN, YTOOBI LMK/ BBIIOHAJICA CO CKOPOCTBIO
okono 40 uTepauuii B CEKyHJy, HE3aBUCUMO OT CKOPOCTU KOMIIbIOTEPA, BCIIEfl-
CTBUE 4ero Urpa HUKOIfa He OymeT paborarh ObICTpee, YeM Bbl OKMfaeTe. BbI3oB
tick() mO/KeH OBITH OCYIECTBICH B UTPOBOM LIMKJIEe TOJIBKO OIMH pas.

HacTpoiika oKHa n CTPYKTYp AlaHHbIX

Kog B cTpokax 19 — 22 c0o3#al0T HECKOIBKO IIEPEMEHHBIX [JIsI 6JIOKOB «€[IbI»,
MOABIIAIONIMXCS Ha 9KPaHe.

19. # Co3maHre CTPYKTYp OaHHEX urpoka u "eme".
20. foodCounter = 0

21. NEWFOOD = 40

2. FOODSIZE = 20

&)

Ilepemennas foodCounter HauHeT co 3HaYeHuA 0, NEWFOOD — ¢ 40, a mepeMeHHast
FOODSIZE — co 3HadeHus 20. MBI yBUANM, KaK OHY OYLYT UCIIONb30BATHCS TIO3KeE,
Korga co3fagyimM «emy».
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Kop B cTpoke 23 co3faer o6beKT pygame.Rect s 0603HAYEHMSI MECTOIIONO-
SKeHMSI UTPOKa.

23. player = pygame.Rect (300, 100, 50, 50)

ITepemenHast player copiep>XUT 00BEKT pygame.Rect, KOTOPBIil MpefCTaBsIeT
pasmep 1 1ojioxeHne 670ka. biok urpoka 6yneT mepemMeIaTbcs Tak ke, Kak 6710-
KU B IIporpaMme 13 raBbl 18 (cM. pasgen «IlepeMelieHne KaXgoro 61oka» B Iia-
Be 18), HO B 9TOII IpOrpaMMe UTPOK CMOKET YIIPABJIATD €ro IepeMelleHIEM.

3aTeM MbI CO3/Ia/IV KOJ IS OTC/IeKMBAHNUSA GIOKOB «efibl».

24, foods = []
25. for i in range(20):

26, foods.append (pygame.Rect (random. randint (0, WINDOWWIDIH - FOODSIZE), random.randint (0, WINDOWHEIGHT - FOODSIZE), FOODSIZE, FOODSIZE))

ITporpamma OymeT OTCIEXUBATb KaXKABLL ONOK «efbl» C IIOMOIIBIO CIMCKA
00bexToB Rect B foods. Kop B cTpokax 25 u 26 cosnaeT 20 6/10KOB «efibl», CTy4aiiHO
pasbpocaHHBIX 110 9KpaHy. MOXXHO 1CII0nb30BaTh GyHKLMIO random. randint () mms
TeHepalNM C/TyYaliHbIX KOOPAWHAT X I Y.

(300, 200) (400, 200)

(0, 400) (400, 400)

Puc. 19.2. YcTaHoBneHne 3HaueHnsa 400 KoopamnHaTbl BEpXHEro fieBoro yrna 6noka
pa3mepom 100x100 B okHe pa3mepom 400x400 nomecTuT 650K 3a Npeaesibl OKHa.
YT106bI 3TOrO HE MPOU30LLNO, KOOPAVHATA IEBOrO Yria AO/MKHA paBHATbCA 300

B crpoke 26 mporpaMma BbI3bIBaeT (YHKIUIO-KOHCTPYKTOpP pygame.Rect (),
4TOOBI BEPHYTb HOBBIT 00beKT pygarme.Rect. OH OyfieT IPefCTaB/IATD MONOKEHIe
U pasMep HOBOro 6710ka «efbl». IlepBble [Ba mapaMeTpa pygame.Rect () — 3TO KO-
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OPIMHATHL X ¥ ¥ BEpXHero yeBoro yrma. HyxHo, 4T00BI cydaiiHas KOOpAMHATA
HaxoAuIach MeXAy 0 ¥ pasMepoM OKHA MUHYC pa3Mep 6710Ka «efpi». Ecn BbI ycTa-
HOBUTe 3Ha4YeHMe C/Ty4aifHON KOOPAVHATHI MeXAy 0 U pasMepoM OKHa, TO OI0K
«efIbI» MOXKET OBITH 1Ie/IKOM BBITONIKHYT 3a IIpefe/ibl OKHa, Kak Ha puc. 19.2.

TpeTnit 1 YeTBePTBIII MapaMeTPBI /1A pygame . Rect () — LIMPMHA U BBICOTa OJ10-
Ka «efbl». [llnpuHa 1 BbICOTa ABIAIOTCA 3HAYEHUAMY B KOHCTaHTe FOODSIZE.

TpeTwnit u 4eTBepTHI MapaMeTpsl pygame.Rect () — IIMpyHA U BbICOTA 610K
«enpl». [lIMpyHa 1 BBICOTA ABJIAIOTCA 3HAYEHNAMI B KOHCTaHTe FOODSIZE.

CospaHune nepemMeHHbIX gna oTaieXxnBaHnAa
nepemelieHnA

Haymunasa co cTtpoknu 29, xoj co3faeT onpefe/ieHHble IIepeMeHHbIe, KOTOPbIe
OTCTIeXMBAIOT ABVDKEHNMeE O/I0Ka UTPOKa /I KaXK/JOTO HAaIllpaB/IeH s, B KOTOPOM OH
MOXKeT IepeMelnaThCsl.

28. # Co3ZaHye NEpEMEHHHX NEPEMEleHNs .
29. moveleft = False

30. moveRight = False

31. movelp = False

32. moveDown = False

YeTbIlpe nepeMeHHbIE MMEIOT JIOTMYECKME 3HAYeHMsd, M3HAYa/JbHO paBHbIE
False, U1 OTCHIEKMBAHMA TOTO, KaKas K/IaBMIIA CO CTPENKOi Obima Haxara. Ha-
IpyMep, KOTfia UTPOK LA IlepeMellleHNs 67I0Ka HaKMUMaeT KJIABUILY <—, IepeMeH-
Has moveleft mpuHMMaeT sHaueHMe True. Korga oH oTmyckaer sTy KaaBuily, repe-
MeHHas moveLeft Bo3BpaljaeTcsa K 3HaYeHMIO False.

Kom B crpokax 34-43 mo4yTu WUAEHTMYEH KOAY B TpPEeAbIAYIMX pygame-
nporpaMmax. TN CTPOKM 06pabaThIBAIOT HAaYaI0 UTPOBOTO LVIKIA VM CUTYALMNIO,
KOT/Ia UTPOK BBIXOJMT U3 IPOrpaMMBbL. SI pomryIy o6bsCHeHNe JaHHOTO KOJIa, TaK
KaK JIefIajl 9TO B IIPEJbIYILEN ITIaBe.

O6paboTka cobbiTUIN

Mopynb pygame ciocob6eH reHepypoBaTh COOBITHA B OTBET HA IIO/Ib30BATe/b-
CKMIT BBOJI € KJIaBMATYPbl Wiy Mbltuy. Hinke IepednciieHsl COOBITHSA, KOTOPbIe MO-
TyT OBITH BO3BpAIIleHbI pygame. event.get ():

e QUIT. [enepupyercs, KOIJia UTPOK 3aKPhIBAET OKHO.

o  KEYDOWN. [eHepupyercs, Korjja UTpOK Ha)kyuMaeT KnaBuuny. Vimeer arpu6yT

key, coobmiaronmii, Kakas KraBuina Opita Haxarta. Taxoke nuMeeT aTpubyT
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mod, KOTOpBIt coob1aeT, yaepxxupanach mu kaasuina Shift, Ctrl, Alt nnn
Kakasi-nmmubo fpyrasi BO BpeMs HaXaTVsI UTPOBOI K/IABUIIINA.

KEYUP. TeHepupyercs, KOria UTPOK OTIIyCKaeT KnaBuuly. Vimeer aTpuOyTh
key u mod, aHa/IOTMYHbIE T€M, KOTOPbIE €CThb Y KEYDOWN.

MOUSEMOTION. IenepmpyeTcsa KaKAblii pas, KOIZAa KypcOp MBIIIN Iepeme-
maetcs 1o okHy. VimeeT arpubyT pos (cokpalieHne ot position — nosno-
JeHue), KOTOPbIil BO3BpaljaeT KOpTeX (x, y) I KOOPAMHAT ITO3UIIVN
B OKHe, I7le HAXOQUTCSI Kypcop. ATpubyT rel Tak)ke BO3BpallaeT KOPTeX
(%, v), HO OH BO3BpAIllaeT KOOPIVHATHl OTHOCUTEIBHO ITOCTENHErO COOBI-
Ty MOUSEMOTION. HanpuMmep, eciut MbIIIb ITepeMelaeTcs HajleBo Ha 4 MNK-
censt ¢ (200, 200) mo (196, 200), Torma rel BepHeT KOpTexX (-4, 0). ATpubyT
button BosBpallaeT KOPTeX M3 Tpex LenbIX 4ucen. Ilepsoe 1enoe 4mcno
B KOpTeXXe IIpeJiCTaB/IAeT JIeBYIO KHOIIKY MBI, BTOPOE — CPeJHION0 (eciu
TAKOBas CYILIEeCTBYeT), a TPeThe — IIPaByI0 KHOMKY. DTN Iie/ible yncra Oy-
IOyT paBHBI 0, €C/I NIPU ABVOKEHMM MBIIINM KHOIIKA He HaXkaTa, U 1, ecnu
KHOIIKa HaXKara.

MOUSEBUTTONDOWN. [enepmpyeTcss mpu Ha)KaTUM KHOIKM MbBIIIM BHYTPU
OKHa. ITO cOOBITIE MMeeT aTpubyT pos, KOTOPBIIL ABIAETCA KOpTeXxeM (X,
Y) /11 KOOPAVHAT MeCTOIIO/IOKEHMI MBI HeIIOCPENCTBEHHO IIPY HaXKa-
Ty KHOIKM. EcTb Takke arpnbyT button, mpefcTaBisoumii co6oii renoe
ynciio ot 1 7o 5. OH cooOl1aeT, Kakad KHOIKA MBIIIM OblIa HaXkaTa, Kak
omnucaso B Tabmmue 19.1.

MOUSEBUTTONUP. IenepmpyeTca Ipu OTIyCKaHMM KHONKM MbIoim. ViMeer Te
Ke aTpuOyThI, 4TO ¥ MOUSEBUTTONDOWN.

Korpma renepupyercst cobsrtie MOUSEBUTTONDOWN, oHO MMeeT aTrpuOyT button.

ATpubyT button — 9TO 3HaUEHNe, CBA3AHHOE C Pa3/IMYHBIMU TUIIAMM KHOIIOK, KO-

TOpbIe MOTYT ObITh Y MbllN. Harpumep, neBast KHOIIKa MMeeT 3HaYeHue 1, a mpa-

Basi — 3HauyeHue 3. B rabnuue 19.1 mepeuncieHs Bce aTpubyThl button At cobbl-

TUN MBbIIIN, HO O6paTI/IT€ BHMMaHMIE, 4YTO K MBIIIN MOTYT ObITH IIPYIMEHEHDI HE BCE

3HaveHus button, YKa3aHHbIE 371€Ch.

Ta6bnuua 19.1. 3HaueHuns aTpmbYTOB button

3HaueHne button Knonka (mim Komecuko) MpIIIn

1

JleBast KHOITKa

2

CpenHssa KHOIKa

3

ITpaBasa kHONKa

Koneco mpoxpyTku IpoKpy4eHo BBepX

Korneco mpoxpyTku IpoKpy4YeHo BHU3

Mn1 6YI[6M JICIIONIb30BAaTh 3TN CO6I)ITI/IH, YTOOBI TIO3BOIUTD UTPOKY YIIPpaBIATDb

6/I0KOM C TIOMOIIIBIO COOBITIIT KEYDOWN 1 I[e/TYKOB MBILIBIO.
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O6paboTka co6bITNA KEYDOWN

Kopn mns 06paboTky cOOBITUIT HaXKATUs ¥ OTIIYCKAHNS KIABUII HAYMHAETCS
B cTpoke 44. OH BKr04aeT B ce6st T coOprTyst KEYDOWN.

44, if event.type == KEYDOWN:

Ecnu tim cobprtmst — KEYDOWN, Torma 00 beKT Event coepykuT aTpubyT key, yKaspl-
BAIOIINIL, KaKas KIaBuilla ObUIa Haxkara. Korjga Urpok HaKuMaeT KIaBUIIY CO CTPel-
kot wu knasuiry W, A, S wm D (3Tu KmaBuIM pacrionoyKeHbl TAKUM 5ke 00pas3oM,
YTO M K/IABMIIV CO CTPEIKAM, HO B JIEBOJ YaCTU KIABUATYPBI), HY)KHO, YTOOBI 610K
nepeMelancs. Mpl OyaeM YCIONb30BaTh HCTPYKUMY if IS IpoBepKM HaXKaToil
KJIaBUILM, YTOOBI YKa3aThb, B KAKOM HAIIPaB/IeH!N TOJDKEH JIBUIaThCs OTIOK.

Kox B cTpoke 46 cpaBHUBaeT 3TOT aTpuobyT key ¢ K LEFT 1 K_a, KOHCTaHTaMM
pygame.locals, IpeCTaBIANIMMY Ha KJIaBUAType KIaBUIIM <— U A, COOTBET-
ctBeHHO. Kofi B cTpoKkax 46—57 BBINO/IHAET IPOBEPKY /LA KaXKIOM U3 KIaBUIL CO
crpenkoit u W, A, S unu D:

45, # JI3MeHeHVe NepEeMeHHHX KIaBMaTypH.

46. if event.key == K LEFT or event.key == K a:
47, moveRight = False

48. moveleft = True

49. if event.key == K RIGHT or event.key == K d:
50. moveleft = False

51. moveRight = True

52. if event.key == K UP or event.key == K w:
53. moveDown = False

54, moveUp = True

55. if event.key == K DOWN or event.key == K s:
56. moveUp = False

57. moveDown = True

Korpa Haxkata ofHa 13 3TMX K/IaBuLI, Kof, coobiaet Python, 4to HyxHO mpu-
CBOMTH 3HaueHye True COOTBETCTBYIOIIel IlepeMeHHOI HepeMelneHus. Python
TaK)Xe IPUCBONUT 3HaYeHue False mepeMeHHOI MepeMeleHus st 0OpaTHOro Ha-
IIpaB/IeHNUA.

Hampumep, npy Ha)kaTum KIaBUIIN <— IIPOrpaMMa BBIIOJHAET KOJ, B CTPO-
Kax 47 u 48. B aTom cny4ae Python npucsonut nepemenHoit noveleft 3HaueHne True,
a IlepeMeHHOI moveRight — False (HecMOTps Ha TO, 4TO IepeMeHHOI moveRight yoxe
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MO>KeT OBITh IPUCBOEHO 3HaYeHMe False, Python cHoBa chemaer ero False, mpocto
UL TIyLIell YBEPEHHOCTH).

B crpoke 46 nepemeHHas event.key MOXeT paBHATbCA b0 K_LEFT, mubo K_a.
3HaueHMe event.key YCTaHaB/IMBAETCSI paBHBIM TOMY >Ke 3HaYeHUI0, 4YTO 1 K LEFT,
€C/M Ha)kaTa K/IaBUILA <—, W/IM TOMY JKe 3HaYEHMIO, 4TO U K_a, eC/IM HaXKaTa Kja-
BuiIma A.

bnaropmaps BrInonHeHNIO Kofja B CTPOKax 47 u 48, ecniu Ha)KaTue KIABUIIN —
K LEFTmnm K _a, KITaBUIIN <— U A BBITIOJTHAIOT OJTHO U TO >Ke fiericTBue. KnmaBummu W,
A, S 1 D ncnonbsyoTcs B KaueCTBe a/IbTepHATUBbI [/ MI3MEHEHM: ITePeEMEHHBIX
repeMelleH s, IT03BO/IAA UTPOKY MUCIIOIb30BATh I10 JKETaHUIO JIEBYIO PYKY BMECTO
npasoit. O6a Habopa KIaBUII N300paskeHbl Ha puc. 19.3.

"
ol G M

Puc. 19.3. Knasnwmn W, A, S nnu D MOXXHO 3anporpamMmmMrpoBaTh BbIMOSHATL Te e onepauuu, 4to
BbINOAHsOT Knaeuwm <, T, 4 n —

KoHcranTs! /15t kaBui ¢ 6ykBamu U iudpaMy MHTYUTHBHO ITOHSATHBL: KOH-
CTaHTa KJIaBMIINM C OYKBOIT «A» — 3TO K_a, KOHCTAaHTa KJIaBMIINU C OYKBOit «B» —
K b u rak ganee. Koncranra kmasuimm ¢ imépoit 3 — K_3. B rabmuue 19.2 nepeunc-
JIEHBI 9aCTO MCIIONIb3yeMble KOHCTAHTBHI JI/IS IPYTUX KIaBUII Ha K/IaBUaType.

Ta6nuua 19.2. KoHCTaHTbI ANA KNaBuULW Ha KnaBuaTtype

KoncranTa pygame Knasmura Ha k1aBuarype
K LEFT Crpenka B1eBo
K_RIGHT Crpenka Bpaso

K UP Crpenka BBepx

K_DOWN Crpenka BHI3

K ESCAPE Esc

K_BACKSPACE Backspace

K_TAB Tab

K_RETURN Return nnu Enter
K_SPACE ITpo6en

K DELETE Del

K LSHIFT JleBas xmasuura Shift

K RSHIFT ITpaBas kiraBuia Shift
K_LCTRL JleBas xnasuua Ctrl
K_RCTRL ITpasas xraBuura Ctrl
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KoncranTa pygame Knapuia Ha knaBuarype
K_LALT JleBas xnaBuira Alt
K_RALT ITpaBas xmaBnina Alt
K_HOME Home

K_END End

K PAGEUP PgUp

K_PAGEDOWN PgDn

K Fl F1

K F2 F2

K F3 F3

K F4 F4

K F5 F5

K F6 F6

K F7 F7

K F8 F8

K F9 F9

K F10 F10

K Fl1 F11

K F12 F12

O6pab6oTKka co6bITUA KEYUP

Korga urpox ormyckaeT KIaByILy, FeHepUpyeTcst coObITIe KEYUP.

58. if event.type == KEYUP:

Ecnu xnaBuira, KoTopyo otyctuny, 6eina Esc, Torga Python gomxken 3aBep-
IIUTD porpaMmy. IToMHUTe, 4TO B MOZAYJIE Pygale BbI JOJDKHBI BBI3BATh (GYHKIIUIO
pygame.quit () mepes BbI3OBOM (YHKIMM Sys.exit(), 4YTO MbI U [ielaeM B CTPO-
Kax 59-61.

59. if event.key == K ESCAPE:
60. pygame.quit ()
61. sys.exit()

Kopm B crpokax 62-69 mpucsayubaeT IepPEeMEHHOI INepeMelleHus 3HadeHue
False, ecrtu ObUIa OTIYIeHa KJIABMIIA COOTBETCTBYIOIIETO HAIIPAB/ICHNA.
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62. if event.key == K LEFT or event.key == K a:

63. moveleft = False

64. if event.key == K RIGHT or event.key == K d:
65. moveRight = False

06. if event.key == K UP or event.key == K w:
67. moveUp = False

68. if event.key == K DOWN or event.key == K s:
69. moveDown = False

IIpucBauBaHMe epeMeHHON NepeMellleHnA 3Ha4eHnA False MOCpefCcTBOM CO-
ObITVsA KEYUP IPMBOJUT K TOMY, YTO OJIOK IIpeKpallaeT HepeMeleHIe.

Tenenoprauuna nrpoka

Brl Taxoke Mo)KeTe ToOaBUTD B UTPY BO3MOKHOCTD Tenienopranuu. Ecim urpok
HaxyMaeT k1aBuiny X, Kof B CTpokax 71 u 72 noMelaeT 610K UTPOKa B CIIydaii-
HYIO IIO3UIUIO B OKHE.

10. if event.key == K x:
71. player.top = random.randint (0, WINDOWHEIGHT - player.height)
12. player.left = random.randint (0, WINDOWWIDTH - player.width)

Kogn B cTpoke 70 mpoBepsieT, Haskaj M1 UTPOK KiaaBuilny X. 3aTeM KOfi B CTPO-
ke 71 ycTaHaBIMBaeT 3HaueHMe C/Iy4ailHON KOOPAMHATHI X, B KOTOPYIO Te/lemo-
PTHUPYETCs UTPOK, B IIPOMEXYTKe MeX/y 0 ¥ BLICOTOI OKHA MUHYC BBICOTa O/10Ka
urpoka. Kopi B cTpoke 72 BBINONHAET aHATIOTMYHBII KOJ A1 KOOPAMHATHL y. ITO
ITO3BOJISICT UTPOKY MepeMeIaThCs 10 OKHY, HaKuMast K1aBuiry X, HO OH He CMO-
JKeT BbIOMPATh, Ky/ja Te/IeIOPTUPOBATbCS, — 3TO MECTO BBIOMPAETCs IIOTHOCTDIO
CTy4aifHBIM 00Pa3oM.

Jlo6aBneHne HOBbIX 6/10KOB «efbl»

Cy1iecTByIOT IBa €11oco6a, ¢ TIOMOIIBI0 KOTOPBIX UTPOK MOXeT H06aBUTH Ha
9KpaH HOBBIE OJIOKM «ebl».

OH MO>XXeT ILIeNKHYTb MBIIIBIO B IO3MIUY, Tfie XO4eT CO3[jaTh HOBBIL 60K
«eIbl», W IIOJ0XK/1aTh, [I0Ka UTPOBOM LIMKJI He HOBTOPUT NEWFOOD KOMMYeCTBO pas,
¥ TOTZIa B OKHe Oy/ieT CIy4aifHO CO3/jaH HOBBIIT OJIOK «efbi».

CHauasa pacCMOTPUM, KaK «efla» T0OaBIIseTCs C TOMOLIBIO MBI,
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4. if event.type == MOUSEBUTTONUP:
15. foods.append (pygame.Rect (event.pos[0], event.pos[l], FOODSIZE, FOODSIZE))

BBoZ ¢ MbIIM yIIpaBIseTcs: COOBITUAMM TOYHO TaK JKe, KaK BBOJ C K/IaBUATY-
pol. Co6bitie MOUSEBUTTONUP IIpOMCXOAUT, KOTZiAa UTPOK OTIIYCKAaeT KHOIKY MBIIIN
IIOCJIE TOTO, KaK HaXkasl ee.

B cTpoke 75 KoopAyHaTa X COXpaHsAeTCs B lepeMeHHoI event.pos[0], a Koop-
IMHaTa y — B IIepeMeHHoIt event.pos[1]. Kog B cTpoke 75 co3/jaeT HOBBIIT 0OBEKT
Rect [Is1 IpefCTaB/IeHNsI HOBOTO OJIOKa «elbl» M MIOMEIIAET ero TaM, I7je IPOu30-
o cobpitme MOUSEBUTTONUP. Ilpm mo6aBneHMM HOBOTo O0ObeKTa Rect B CITMCOK
foods, KOl 0TOOpa)kaeT Ha SKpaHe HOBBIIT OJIOK «efbl».

[Tommmo fo6aB/IeHNs BPYUHYIO Ha yCMOTPeHMe UTPOKa, OIOKY «efibl» TeHepu-
PYIOTCA aBTOMAaTUYECKY C ITIOMOLIBIO KOJa B CTpOKax 77-81.

1. foodCounter += 1

8. if foodCounter >= NEWFOOD:
19, # Iobasnenue HoBOM "emH".
80. foodCounter = 0

81, foods. append (pygame. Rect (random. randint (0, WINDOWWIDTH - FOODSIZE) , random. randint (0, WINDOWHEIGHT - FOODSIZE), FOODSIZE, FOODSIZE)

[Tepemennas foodCounter OTC/IeXMBAET, KaK 4acTO CIeAyeT HOOABIATD «emy».
IIpy xakmoii mTepauuy WMIPOBOTO IMK/IA 3HadyeHue IepeMeHHON foodCounter
B CTPOKe 77 yBeIM4YMBAETCsA Ha 1.

Korpa 3naueHme nepemenHoit foodCounter cTaHOBUTCS OOJblie WIM PaBHO
KOHCTaHTe NEWFOOD, OHO cOpachIBaeTcs, ¥ KOJOM B CTpoKe 81 cosmaeTcsi HOBBII
6710K «efbl». BBl MOXeTe MISMEHUTb CKOPOCTb, C KOTOPOIL ZOOAB/IAIOTCS HOBBIE 010~
KI «€fIbl», ITyTeM HacTpoyKu NEWFOOD paHee B cTpoke 21.

Kop B cTpoke 84 mpocTo 3amoHseT IOBEPXHOCTb OKHA Oe/IBIM I[BETOM, O 4eM
MBI TOBOpIIN B pasfienie «O6paboTKa pellleHNs UTPOKa 3aBEPLINTD UTPY» IIPebl-
AyLIeit I7IaBbl, TIO9TOMY Celiuac IepeiiieM K 00CY>KIeHNIO TOro, KaK UTPOK Iiepe-
MeIaeTcs 10 SKpaHy.

Hepemeu.leHme NrpoKa no oOKHy

Mpl mprcBOWIM TI€peMeHHBIM IiepeMelteHus (moveDown, moveUp, moveleft
u moveRight) 3HaYeHMs True wum False B 3aBUCUMOCTH OT TOTO, KaKye K/IaBUIIN Ha-
K/l UTpoK. Terepb HaM HY>KHO IlepeMeCcTUTD 67I0K UTPOKa, a OH IIPeCTaB/IeH 00b-
€KTOM pygame.Rect, XpaHAIIMMCA B IlepeMeHHOI player. MBI cfie1aeM 3TO, yCTaHO-
BJB KOOPAVHATBI X U ¥ obbekTa player.
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86. # [epemeleHne UIpoxa.

87. if moveDown and player.bottom < WINDOWHEIGHT:
88. player.top += MOVESPEED

89. if moveUp and player.top > 0:

90. player.top -= MOVESPEED

91. if moveleft and player.left > 0:

92. player.left -= MOVESPEED

93. if moveRight and player.right < WINDOWWIDTH:
94. player.right += MOVESPEED

Ecny nepemenHoI moveDown IpMCBOEHO 3HadeHMe True (a HIDKHSA 9acThb 6710-
Ka MTPOKa He BBIIIIIA 3a Ipefie/bl HYDKHel IPaHNIIbI OKHA), TOTAA KOf| B CTpOKe 88
nepeMelaeT OI0K UTPOKa BHU3, J0OaB/IAA 3HaYeHMe MOVESPEED K TeKylleMy aTpy-
6yTy nrpoka top. Kog B cTpoxax 89-94 nenaer To >ke caMoe IS TpeX APYTUX Ha-
IIpaB/ICHNI.

OTo6pakeHne 6510Ka UrPoKa B OKHe

Kop B cTpoke 97 oTob6pakaeT 610K UTPOKa B OKHE.

96. # OroGpaxeHye MIPOKa Ha NOBEPXHOCTH.

97. pygame.draw.rect (windowSurface, BLACK, player)

ITocre mepemelneHust 6710Ka KOR B CTPOKe 97 0TOOpaXkaeT ero B HOBOM II0JIO-
>xeHyn. Ilepemennas WindowSurface, mepegaHHasA B KadecTBe IIEPBOTO IapaMeTpa,
coobmaer Python, Ha kakoM 13 00beKTOB Surface 0TOOPA3UTH NPSIMOYTOIbHIUK.
ITepemennast BLACK, B KoTopoit xpauntcs sHadenne (0, 0, 0), coobiaer Python,
YTO HY)XHO OTOOpAasUTh YepHBINl HpAMOYrombHMK. OODBeKT Rect, XpaHAImMiics
B [lepeMeHHOII player, ykaspiBaeT Python monoxeHne u pasmep IpsAMOYTO/IbHUKA,
KOTOPBIIT HY>KHO OTOOPAsuUTh.

MpoBepKa Ha CTONIKHOBEHMA

[Tpexxyie yeM OTOOPaXKATh GIOKK «€bI», IPOrPaMMe HeOOXOUMO IPOBEPUTD,
He IepeceKcs /m 610K UTPoKa KaKuM-/m6o n3 6710koB «ebl». Ecrm mepecekcs, To
3TOT OJIOK «efbl» CIefyeT YoaauTb U3 crucka foods. Takum o6pasom, Python He
6ymeT 0To6pakaTh 67I0KM «efbl», KOTOPbIE UTPOK YKe «CHEN».

Mz 6yneM Ucnonb3oBarh colliderect () — MeTom 06HapyXeHMs CTONTKHOBe-
HUIL, KOTOPBIIT COfepKar Bce 00bEKTHI Rect B cTpoke 101.
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99.

100.
101.
102.

# TlpoBepka, He IEPEeceKcs JU UIPOK C Kakumy-ymoo Gmoxamyt "erms".
for food in foods[:]:
if player.colliderect (food) :

foods. remove (food)

ITpy xaxpoit MTepanyuy LMKIA for TeKywmit 670K «embl» M3 cmmcKka foods

(MHOXXeCTBEHHOe YJCII0) TTOMeIjaeTCs B epeMeHHYI0 food (efMHCTBEHHOE YIC-

n0). Merop colliderect () misg 06beKTOB pygame.Rect IepefaeTcst 0ObEKTY pygame.

Rect 6710Ka UTPOKaA B KadeCTBe apryMeHTa U BO3Bpalaet True, eCIM iBa IPSIMOY-

TOJIbHMKA CTAJIKUBAIOTCH, U False — eCcnu He CTaJIKUBAIOTCH. B ClIy4ae 3Ha4eHMA

True KOZ B cTpoke 102 ynasaeT nepekpbIBarommiics 610k «efpl» 13 crmcka foods.

HE USMEHANTE CNUCOK NPU EFO NEPEBOPE

ObpaTtute BHMMaHWE, YTO 3TOT UMK for HEMHOFO OT/IMYAETCA OT LMKIIOB
for, KOTOpblE Mbl BCTpPeYanu paHblue. Ecnn Bbl BHUMATENbHO B3MNIAHETE Ha
cTpoky 100, TO 3aMeTUTe, YTO Ha CaMOM Aefne UuUKN nepebupaet He foods,
a foods[:].

[aBaiiTe BCMOMHUMM, Kak paboTaloT cpesbl. foods[:2] — KOMMA CMUCKa
C 371eMeHTaMM OT Hayana M o (HO He BKMo4as) 3feMeHTa C UHAEKCOM 2.
foods[:] AaCT BaM KONUIO CNKXCKa C d1eMeHTaMM C CaMOro Havasna 1 fO KOH-
ua. B npuHuune, foods[:] co3gaeT HOBbIN CMMNCOK C KOMMEN BCeX 31eMeHTOB
B Cnncke foods. ITO Gonee KOPOTKMIA CNocob co3faTb KOMUIO CMMCKaA, YeMm,
CKarkeM, TOT, YTO OCHOBAH Ha MCMOob30BaHMM GYHKUMN getBoardCopy () B Urpe
«Kpectnku-Honmkmn» n3 rmasbl 10.

Bbl He MoxeTe f06aBNATL WMAN yAanATb SNeMeHTbl U3 CNCKa BO Bpems
nepeb6opa. Ecnu pasmep cnvcka foods MOCTOAHHO MeHseTcA, Python moxer
noTepATb MHPOPMALMIO O TOM, KaKMM LOJIXKHO ObITb crnefytollee 3HayeHne
nepemeHHol food. MNpepacTaBbTe, Kak TPYAHO 6bIO Gbl NoACUMTATL KONMYe-
CcTBO KOHdeT B 6aHKe, ecniv Obl B 3TO BpeMs KTO-TO X OTTYAa 3abupan nnm
NoAKunabiBan HoBble.

Ho ecnu Bbl nepebupaete KoNMio CNrcKa (@ KONua HUKOraa He U3MeHs-
eTca), fobaBeHre NNy yaaneHme 31eMeHTOB U3 UCXOQHOTO CNKcKa He byaet
npo6nemor.

OTo6paxkeHne 6/10KOB «efbl»

Kog B cTpokax 105 u 106 aHa/morn4eH ToMy, KOTOPbIN Mbl UCIIO/Ib30BaNIN JJIA

0TOOpaKeHVs Y€PHOTO OI0KA UTPOKa.

O6Hapy»eHune CTONIKHOBEHWIA
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104. # OroGpaxerue "ems".
105. for i in range(len(foods)):

106. pygame.draw.rect (windowSurface, GREEN, foods[i])

Kop B cTpoke 105 mepebupaeT Ka>KAblil OJIOK «efibl» B CIMCKe foods, a KOJ
B cTpoke 106 oToOpakaeT 610K «embl» Ha windowSurface.

Teneps, Korga 6710k UTPOKa ¥ OJIOKY «efibl» OTOOpaXKeHbI Ha SKPaHe, OKHO ro-
TOBO K OOHOBJIEHNIO, [I09TOMY MBI BbI3bIBaeM MeTOf update () B ctpoke 109 u 3a-
BeplIaeM IIPOrpaMMYy, BbISbIBasA MeTof tick() B obbekre Clock, KOTOPBII MBI CO3-
Janu paHee.

108. # BHBOZL OKHa Ha 9KpaH.
109. pygame.display.update ()
110. mainClock.tick (40 )

ITporpamMma IPOJO/KUT BBITOTHATHCS Y€pe3 UTPOBOI LMK 1 6yeT 06HOB-
JIATBCA JI0 TeX MOP, II0KA UTPOK He PelINT 3aKOHYUTD UTPY.

3aknyeHune

B aroit rnaBe 6bU1a pelreHa mpo6nemMa oOHapy)KeHus CTOIKHOBeHMIT. B rpa-
¢duyeckux urpax oOHapy)KeHre CTOIKHOBEHWIT MEXY ABYMs IPSIMOYTO/IbHUKAMM
HACTO/BKO PACIPOCTPAHEHO, YTO MOAY/Ib pygane IPefoCTaB/sieT CBOI COOCTBEH-
HBIIl MeTOJ OOHApY>KeHMsI CTOJIKHOBEHMUI /11 00beKTOB pygame.Rect moy Ha3Ba-
HMeM colliderect().

ITepBble HECKOIBKO UTP B 3TON KHUTe OBUIN TEKCTOBBIMIL. BBIBOJ JAHHBIX ITPO-
rpaMMBbl Ha 9KpaH VIMeJl TeKCTOBYIO (pOpMY, BBOJ, JaHHBIX OCYILECTBIIAICA UTPO-
KOM IIyTeM Habopa TeKcTa ¢ KIaBUaTypsl. Ipaduueckue mporpaMMbl IO3BOMSAIOT
BaM [PUHIMATh BBOJ, C MbIIII.

Taxoke 9TU IPOrpaMMBbI MOTYT pearnpoBaTh Ha OAVHOYHbIE HaXKaTys KJIaBUII,
KOTZIa UTPOK HXKMMaeT WM OTIYCKAeT TY WM MHYIO KnaBuiry. VIrpoKy He HY>XKHO
BBOJUTD IIOJIHBI OTBET M HaXymarp knasuury Enter. 91o mosBomsier momy4yarpb
MTHOBEHHYIO OOPaTHYIO CBSI3b I Jie/llaeT UIPBI FOpasfo 6o/ee MHTEPaKTVBHBIMIL.

Haumra nepBast mHTepakTuBHas rpaduueckas mporpaMma 0Kasaaach JJOBOITBHO
3aHATHOI, HO JaBaiiTe MoijeM panplie. B rmase 20 BbI y3HaeTe, KaK ¢ IOMOLIBIO
pygame 3arpy»arb M300paXKeHNU: 1 BOCIPON3BOJUTD 3BYKOBbIe 9(p(PeKThI.



NCNoJib3OBAHUE 3BYKOB
U U3OBPAXKEHUN

p ) V3 rnaB 18 u 19 BBI y3Hamu, Kak CO3aBaTh
rpapudecknit  MHTEpdeiic  Iporpamm

= C TIOZIIeP>KKOI BBOJA TAHHBIX C K/TaBMATY-
o pBl M MBIIIN. BBl Takke HAy4MINCh OTO-

OpakaTb pasnndHble PUrypsl. B aToit r1ase
BBl y3HaeTe, KaK 0OAB/IATb B CBOY UTPHI 3BY-
KI1, My3BIKY, @ TaKXKe U300pakKeHN .

B 3TOW NMABE PACCMATPUBAIOTCA CNIEAYIOLWUE TEMbI:

«  ODainbl 3ByKOB 1 N306paKeHUN

+  OTtobparkeHve 1 MaclwTabrpoBaHme CNpanTos
+ JlobaBneHvie My3blku 1 3ByKOB

+ BkntoueHune n oTKNOYEHNE 3BYKa

Ao6aBneHne n3o6pakeHunin C NTOMOLLbIO CMPaNTOB

Cnpaiim — 3T0 OTZieNbHOE IByMepHOe 1300paskeH1e, KOTOpOe UCIIONb3yeT-
cs Ha 9KpaHe Kak 4acTb rpa¢uxu. Ha puc. 20.1 moKa3aHbl HEKOTOPbIE IIPUMEpPbI
CIpaITOB.

CrpaiiTel oTobOpaXkaorcs moepx ¢oHa. Bbl MOXeTe OTPasUTh CIIPAIT MO ro-
PM3OHTAIIN, YTOOBI OH BBIIJIALE MHAYE, MOXKETe TakKe 0TOOPa3UTb OfVIH U TOT
Ke CITpaliT B OJHOM OKHE HECKOJIbKO Pa3, ¥ MOXKETE YBE/IMYMBATD VI YMEHDIIATD
pasmep criparitoB. PoHOBOE N306paXkeHNe TOKe MOXKHO PacCMaTPUBATh KaK OIUH
6onbioit cipaiit. Ha puc. 20.2 mokasaHbI CIPaiThl, MCIIOTIb3yeMble BMECTE.

Cnepymomas nporpaMMa IPOJEMOHCTPUPYET, KaK BOCIPOM3BOLUTD 3BYKM
¥ 0TOOpaKaTh CIPAIITHI C TOMOMIBIO Pygae.
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Puc. 20.2. Llenan cueHa co cnpaintamu, oTobpaxkeHHbIMK NoBepx GoHa

Mpaduueckune n 3BykoBble Gpaibl

CrpaiitTel XpaHaTcsa B Qaiimax usobOpakeHuit Ha BauieM KommbioTepe. Cy-
IIeCTBYeT HECKOIbKO (pOpMATOB M300paKeHMII, KOTOPbIe HOAEPKUBACT pygame.
Yro6sl y3HaTh Gopmar daiia 1300paxkeHNs, HIOCMOTPUTE Ha KOHEI ero MMeHM
(mocre mocnenHest Toukn). To, 4TO BbI yBUAUTE, HA3BIBACTCS pacuiuperuem paiina.
Hanpumep, daitn player.png umeer dopmar PNG. Mopynb pygame MoagepXuBaeT
¢dopmarsl n3obpakennit BMP, PNG, JPG u GIE

Ber MoxkeTe 3arpy»xarb n3obpaxkenns us Be6-6paysepa. B 6onpiunncTBe ciy-
YaeB 9TO He/IAaeTCsl MyTeM IeTYKa IIPaBoli KHOIKOI MBI Ha M300paXKeHUM Ha
Be0-CTpaHMIe 1 IOC/IefyIolIero Bioopa mynkTa CoxpaHuThb nsobpakenne (Save
Image) B mOsABUBILIEMCST MEHIO. 3aIIOMHNUTE, KyAa MIMEHHO Ha YKeCTKOM JNCKe CO-
xpaHwics Qaiin u306paskeHNs, IOTOMY YTO BaM HYXXHO OyIeT CKONUPOBATb €ro
B TY JXe IIaIKy, I7ie HaxoauTcs ¢ailn .py Bauleit mporpamMmsl Python. Ber taxxe
MO>KeTe CO3[aBaTh CBOY COOCTBEHHBIE M300Pa’KeHNs C TIOMOIBIO0 IPadUuecKoro
penakropa Harogo6ue Microsoft Paint win Tux Paint.

K dopmaram 3BYKOBBIX (aii/IoB, TOATEP>KMBAEMBIX MOTY/IEM pygarne, OTHOCAT-
cst MIDI, WAV 1 MP3. 3ByKoBble 9¢(eKTbl MOXKHO 3arpy»kaTh 13 VIHTepHeTa TakK
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e, Kak (aibl n306paskeHnit, HO 3BYKOBbIe (ailibl JO/DKHBI OBITh B OGHOM 13
Tpex nepedncieHHbIx ¢popmaros. Ecnm Ha BaleM KOMIIbIOTEpPE eCTh MUKPOQOH,
BBI TAaK)Ke MOYKeTe 3aIMChIBaTh 3BYKU U CO3f1aBaTh coOCcTBeHHbIe (paiinpl WAV mys
VICTIONIb30BAHNUA B CBOMX UTPaX.

Mpumep 3anycka nrpbl

ITporpamMma 3TOJi I7TaBBI TOYHO TaKas e, KaK 1 MPUIOKeHNe C 0OHapY>KeHN -
€M CTOJIKHOBeHMI1 13 I1aBbl 19. OfHaKo B 3TOI MpOrpaMMe BMECTO IPOCTHIX KBa-
IpaToB MBI OyieM MCIIONb30BaTh CIPaiiThl. /I mpefcTaBaeHNs UTPOKAa BMECTO
4epHOro 6/10ka Mbl OyeM MCIIONb30BaTh CIIPANT Ye/0BeKa, a CIIPAiT BUIIEH —
BMECTO 3¢JICHBIX KBaJpaTOB «elbl». MBI TakXe BOCIPOU3BefeM GOHOBYIO MY3bl-
Ky 1 106aBUM 3BYKOBOII 3¢ (eKT Ipy «ChefaHNM» KKJO0I U3 BUILIEH CIPAiTOM
UTPOKa.

& Cnpaiitel n 3sykn _ - X
%6 .
@
= @
@
@
L)

% ® g &

@ & & ©

@@

Puc. 20.3. CHumOK nrpbl «CnipanTbl 1 3ByKn»

B 3T0it mporpamme cIipaiiT Urpoka OyieT «ecTb» CIPAThI BUIIEH, U 110 Mepe
TOTO, KaK OH X «eCT», OH OyfieT yBen4unBaThcsi. Korga Bbl 3amycTuTe IporpaMmy,
urpa OyfieT BBIIJIALETb TaK, KaK II0KasaHo Ha puc. 20.3.

WcxopHblil Kog nporpammbl

B pepaxrope ¢aitioB cospaiiTe HOBbII ¢aill, BbIOpaB KOMaHAY MEHIO
File = New File (®aitn = Hogerit daiin). B oTkpsiBleMcst OKHe BBefuTe IPU-
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BEJIeHHBIIl HIKe MCXOIHBI KOI U cOXpaHute Gaiii
o uMmeHeM spritesAndSounds.py. 3arem HaxMmuTe
xinaBumy F5 u sanycture nporpammy. Eciu npu Bbi-
HO/MHEHUM MPOrpaMMbl BO3HMKAIOT OIIMOKM, CpaB-
HUTE KOJ, KOTOPBIVl BbI Habpamy, ¢ OPUIMHAIBHBIM
KOZIOM C IIOMOIIBI0 OHJIAMIH-MHCTPYMEHTA Ha caiiTe
inventwithpython.com/diff/.

spritesAndSounds.py

YBEJUTECH,
YTO NCIMOJIb3YETE
PYTHON 3,

A HE PYTHON 2!

. import pygame, sys, time, random

. from pygame.locals import *

. # YcraxoBxa pygame.
. pygame.init()

. mainClock = pygame.time.Clock(

. # Hacrpoixa okHa.
. WINDOWWIDTH = 400
10. WINDOWHEIGHT = 400

© o - o Ul = W N

11. windowSurface = pygame.display.set mode ( (WINDOWWIDTH, WINDOWHEIGHT), 0, 32)

12. pygame.display.set caption('Crpaiiter 1 3ByKM')
13.

14. # Hactpoika Lpera.

15. WHITE = (255, 255, 255

16.

17. # CosmaHye CTPYKTYPH OaHHHX OJIOKa.

18. player = pygame.Rect (300, 100, 40, 40

19. playerImage = pygame.image.load('player.png')

20. playerStretchedImage = pygame.transform.scale (playerImage, (40, 40))

21. foodImage = pygame.image.load('cherry.png')
22. foods = []

23. for i in range(20):

24, foods.append (pygame.Rect (random.randint (0, WINDOWWIDTH-20) , random. randint (0, WINDOWHEIGHT -20), 20, 20))

25.

26. foodCounter = 0

27. NEWFOOD = 40

28.

29. # Co3laHMe INEepeMEeHHHX KIIaBMaTypH.
30. moveleft = False

31. moveRight = False
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32.
33.
34,
35.
36.
37.
38.
39.
40.
41,
42.
43,
44,
45,

47,
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
6l.
62.
603.
604.
05.
06.
67.
08.
69.
70.
1.
12.

moveUp = False

moveDown = False

MOVESPEED = 6

# Hacrpoiika Mys3sKN.

pickUpSound = pygame.mixer.Sound('pickup.wav')
pygame.mixer.music.load('background.mid")
pygame.mixer.music.play(-1, 0.0)

musicPlaying = True

# 3amyck UIPOBOTO LVKIA.
while True:
# Npoeepxa Hamums coburus QUIT.
for event in pygame.event.get():
if event.type == QUIT:
pygame.quit ()
sys.exit()
if event.type == KEYDOWN:
# JI3MeHeHMe NMEePEeMEHHHX KIaBUaTyDH .
if event.key == K LEFT or event.key == K a:
moveRight = False
moveleft = True
if event.key == K RIGHT or event.key == K d:
moveleft = False
moveRight = True
if event.key == K UP or event.key == K w:
moveDown = False
moveUp = True
if event.key == K DOWN or event.key == K s:
moveUp = False
moveDown = True
if event.type == KEYUP:
if event.key == K ESCAPE:
pygame.quit (
sys.exit()
if event.key == K LEFT or event.key == K a:
moveleft = False
if event.key == K RIGHT or event.key == K d:
moveRight = False

if event.key == K UP or event.key == K w:

Vicnonb3oBaHue 3BYKOB 1 N306paKeHMi
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13. moveUp = False

4. if event.key == K DOWN or event.key == K s:

15. moveDown = False

76. if event.key == K x:

1. player.top = random.randint (0, WINDOWHEIGHT - player.height)
18. player.left = random.randint (0, WINDOWWIDTH - player.width)

9. if event.key == K m:

80. if musicPlaying:

81. pygame.mixer.music.stop()

82. else:

83. pygame.mixer.music.play(-1, 0.0)

84. musicPlaying = not musicPlaying

85.

86. if event.type == MOUSEBUTTONUP:

87. foods.append (pygame.Rect (event.pos[0] - 10, event.pos[l] - 10, 20, 20))
88.

89. foodCounter += 1

90. if foodCounter >= NEWFOOD:

91. # TloGaBnenne HOBOW "emb".

92. foodCounter = 0

93. foods.append (pygame.Rect (random.randint (0, WINDOWWIDTH-20), random.randint (0, WINDOWHEIGHT -20), 20, 20)
94,

95. # Co3maHne Ha MOBEpXHOCTM 0eoro QoHa.

96. windowSurface.fill (WHITE)

97.

98. # TlepemeleHne Urpoxa.

99. if moveDown and player.bottom < WINDOWHEIGHT:
100. player.top += MOVESPEED

101. if moveUp and player.top > 0:

102. player.top -= MOVESPEED

103. if moveleft and player.left > 0:

104. player.left -= MOVESPEED

105. if moveRight and player.right < WINDOWWIDTH:
106. player.right += MOVESPEED

107.

108.

109. # OToOpaxenye O10Ka Ha NMOBEPXHOCTH.

110. windowSurface.blit (playerStretchedImage, player)
111.

112. # NpoBepka, He mepecexcs Ju OI0K C kakuMy-ymOo Oioxamyu "emr".
113. for food in foods[:]:
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114, if player.colliderect (food):

115. foods. remove (food)

116. player = pygame.Rect (player.left, player.top, player.width + 2, player.height + 2)
117. playerStretchedImage = pygame.transform.scale (playerImage, (player.width, player.height))
118. if musicPlaying:

119. pickUpSound.play ()

120.

121. # Orobpaxerne "emH".

122. for food in foods:

123. windowSurface.blit (foodImage, food)

124.

125. # BHBOI OKHa Ha 9KpaH.

126. pygame.display.update ()

127. mainClock.tick (40 )

HaCTpOﬁIKa OKHa " co3faHne CTPYKTYpbl AdHHDbIX

bénpuiasg yacTb Kofa B 9TOM IIpOrpaMMe COBIIAflaeT C KOJOM IPOTPaMMBI
u3 1aBbl 19. MBI COCPEfOTOYMMCS TONBKO Ha TeX YacCTsAX, KOTOPbIe HOOABISIOT
crpaiiTel ¥ 3ByKu. CHavaza B CTPOKe Kojja 12 BbIBefleM Ha3BaHMe UTPBI B 3ar0JI0-
BOK OKHa.

12. pygame.display.set caption('Cnpaiiter u 3ByKM')

YT10oOBI MPUCBOUTH 3TO Ha3BaHMe, BaM HYXXHO I€pefaTb CTPOKY 'CrpaiiTH
u 3Byxy' QyHKUMM pygame.display.set caption().

Ho6aBneHne cnpaiita

Tereps, KOraa y Hac eCTb 3aTr0JIOBOK, HaM, COOCTBEHHO, HY>KHBI CIIPaiiThl. MbI
OyzeM UCIIO/Ib30BaTh TP IIepeMeHHbIe [/IS IPefCTaB/IeHIsI UTPOKa, B OT/IMYNE OT
IPEeNbIyIIX IPOrPaMM, IJi€ MBI MCIIO/Ib30BaIN TOIbKO OHY.

17. # Co3pmarve CTPYKTYPH IaHHHX OJIOKa.

18. player = pygame.Rect (300, 100, 40, 40)

19. playerImage = pygame.image.load('player.png')

20. playerStretchedImage = pygame.transform.scale(playerImage, (40, 40))
21. foodImage = pygame.image.load('cherry.png')
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ITepemenHast player B cTpoke 18 6ymeT XpaHUTb OOBEKT Rect, KOTOpBIT OT-
CIIeXXMBAET IOJIOKEHNME U pa3Mep clipaiita urpoka. [lepemennas player He copep-
JKUT M300pakeHNe CIipaiiTa UTpoKa. B Havare mporpaMMbl BEpXHUII JIEBBII yTo
crpaiita Urpoka pacronoxet B (300, 100), ero HayaabHBbIe BBICOTA U IIMPIUHA CO-
craBnaioT 40 MuKcernen.

Bropas nepemeHHas, pefcTaB/AIIasA CIPaiT UTPoKa, — playerImage B CTpo-
Ke Kopa 19. dyHkiuu pygane. image. load () mepemaeTcst CTpoKa ¢ uMeHeM daiina 3a-
rpy>aeMoro nsobpaxxeHns. BosspaljaeMoe sHadeHMe IIPEACTABIACT COOO0IT 0ObEKT
Surface, KOTOPBIIT COREPXKUT rpaduKy B dailne M306pakeHNs, 0TOOPaKAEMOro Ha
ero IoBepxHOCTH. MBI coXpaHsieM 9TOT 06beKT Surface BHYTpy playerImage.

N3meHeHme pa3mepa cnpaiita

B cTpoke xopa 20 MbI 6yieM MCII0/Ib30BaTh HOBYIO (PYHKIINIO B MOAY/Ie pygame .
transform. @yHKumsa pygame.transform.scale() mo3BOIAET CXKUMATh/pacIIUpPATDH
CIIpaIAT.

ITepBelit apryMeHT — 9TO 00beKT Surface ¢ M300paxkeHNeM, OTOOPaKeHHBIM
Ha HEM.

Bropoit apryMeHT — KOPTeX /Il HOBOJI LIMPMHBL ¥ BBICOTBI M300paXkKeHNs
B nepBoM apryMmeHTe. Oynkumsa scale() BosBpaljaeT 06bekT Surface ¢ 0To6pa-
JKEHHBIM M300paKeHneM HOBOTO pa3mMepa.

B nporpaMme 3TOJI I1aBbI MBI CIellaeM TaK, YTOOBI CIIPAIT UTPOKA PACTATU-
Bajicsi OOJIbIle IO Mepe «IOeJaHMsI» BUIIeH. Mbl COXpaHUM MCXORHOE U306pa-
JKeHUe B IepeMeHHOI playerInage, a pacTAHyTOe M300paXkeHNe — B ITepeMeHHOI
playerStretchedImage.

B cTtpoke 21 MBI CHOBa BBI3bIBaeM Q)yHKLU/Ho load(), 9TO6BI CO3aTh OOBEKT
Surface ¢ n3o6pakeHneM BUILIIHM, OTOOPKEHHOM Ha HeM. YbenuTech, 4To ¢aiibl
player.png v cherry.png HaXoRATCA B TOV >Ke MaIKe, 4T0 U aiin spritesAndSounds.
Py, MHade MORY/b pygane He CMOXKeT MX HAJTHU U BBIZACT OLIMOKY.

YcTaHOBKa MY3bIKN N1 3BYKOB

Temepp BaM HY)XHO 3arpy3uTb 3BYKOBbIe (aitibl. B pygame ecTh ABa MORYILI
Ind 3ByKa. Monynb pygame.mixer MO>KeT BOCIIPOM3BOAMTb KOPOTKME 3BYKOBBIE
a¢dexTsl BO BpeMs Urpbl. Mopyb pygame.mixer.music BOCIpOu3BOAUT GPOHOBYIO
MY3BIKY.

[do6aBneHue ayguodamnnos

BrizoBute PyHKINMIO-KOHCTPYKTOP pygame.mixer.Sound (), 4T06BI cO30aTh 00B-
eKT pygame.mixer.Sound (#4151 KpaTKOCTH Ha3oBeM 00BeKTOM Sound). ITOT 0OBEKT
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MMeeT MeTOf play (), KOTOPBLI 6yzeT BOCIIPOVM3BOAUTD 3BYKOBOL 3¢ (eKT Ipu BbI-
30Be.

37. # Hacrpoixa MysHKA.

38. pickUpSound = pygame.mixer.Sound('pickup.wav')
39. pygame.mixer.music.load('background.mid'

40. pygame.mixer.music.play(-1, 0.0)

41. musicPlaying = True

Kog B cTpoxke 39 BbI3bIBaeT QyHKIMIO pygane . mixer.music.load () ms sarpys-
K11 OHOBOI MY3BIKH, a KOJ} B cTpoke 40 — ¢yHKuMIo pygame.mixer.music.play(),
4TOOBI HaYaTbh BOCIIPOM3BEfEHNMe 3TOM My3bIky. IlepBblil mapameTp coobiaer
pygame, CKOJIbKO pa3 IPOUTPBIBATh POHOBYI MY3bIKYy IIOC/IE IIEPBOTO 3aIycKa.
Takum o6pasom, Iepefjada 3Ha4eHNA 5 3aCTABUT pygame MPOUTPHIBATH POHOBYIO
MY3BIKY HIECTD pas. 3[jecb MBI IlepeflaeM apaMeTp -1 — 9TO clleljuanbHOe 3HaJe-
HIle, KOTOpOe 3acTaB/sieT POHOBYIO MY3BIKY IIOBTOPSATHCS O6€CKOHEYHO.

Bropoii napameTp play() — 3TO MOMEHT B 3BYKOBOM (paiiye, ¢ KOTOPOTO HyX-
HO HayaTb BocnpoussefeHue. Ilepenada snauenusa 0, ) HaUHET BOCIPOU3BENIEHNE
($hoHOBOII MY3bIKM € camoro Havasa. [lepenaya 3HadeHus 2, 5 HAYHET BOCIIPOU3Be-
ZeHMe C MOMEHTA B 2,5 CEKYHZBI IIOCTIE HavaIa.

Hakomnen, nepemenHasa musicPlaying mmeer /ormyeckoe sHaueHue, KOTOpPOe
coobIaer mporpamMMe, HY>)XHO BOCIIPOM3BOAUTH (POHOBYIO MY3BIKY ¥ 3BYKOBbIE
a¢dexTs MM HeT. bpto 6bI M06E3HO IMPEJOCTaBUTh UIPOKY BO3MOXKHOCTD 3a-
IIyCKaTh IporpaMmy 6es 3ByKa.

[BI(JII()‘I(EIlIﬂ(E/(YTI(JII()‘I(EIlII(E.BIS)II(EI

Krnasuia M BK/TI09aeT MM OTKITIOYaeT POHOBYIO MY3bIKY. Ec/iu nepemeHHOI
nusicPlaying mpucBoeHo 3HaueHnue True, Torga OHOBAs MY3BIKa Celiyac BOCIPO-
U3BOJUTCA, Y YTOOBI €e OCTAHOBUTDb, HY)XKHO BbI3BaThb (PYHKIIMIO Dygame.mixer.
music.stop(). Ecnmm mepemenHol musicPlaying mpucBoeHO 3HaueHMe False, TOT-
ma ¢poHOBask My3bIKa Celf4ac He BOCIPOU3BOANUTCSA, Y MBI TOJDKHBI 3aIIyCTUTD ee,
BbI3BaB (pyHKumIo play(). g aToro B cTpokax 79-84 MCIONB3YIOTCA MHCTPYK-

um if.

9. if event.key == K m:

80. if musicPlaying:

81. pygame.mixer.music.stop (
82. else:
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83. pygame.mixer.music.play(-1, 0.0)

84. musicPlaying = not musicPlaying

HesaBucumo oT TOro, Urpaet 1y My3bIKa UM HET, HaM HeOOXOAMMO IIepeKIIIo-
4NUThb 3HaYeHMe musicPlaying.

Iepexniouenue 10rM4eCKOTO 3HAYEHMs O3HAYAET IIPUCBOEHME €My 3HAYEHUA,
MIPOTUBOIIOIOXHOTO TEKYIIEMY.

Crpoka kopia musicPlaying = not musicPlaying mpmcBamBaeT nepeMeHHO 3Ha-
yeHue False, eciiu B HacTosAIee BpeMs OHA MMeeT 3HadeHMe True — MM IIpYCBau-
BaeT True, ecim — False.

[IpencTaBpTe mepeksoYeHMe KaK MPOIeCcC BKIYEHMS UM BBIKTIOYEHUS
CBeTa: INepeK/IIoUeHle BBIK/IIOYaTe/Nsl MEHseT ero COCTOsHME Ha IpPOTUBOIO-
TIOXKHOE.

OTo6pakeHMe crpaiiTa UrpoKa B OKHe

IlomHuTe, 4TO 3HAa4YeHMe, XpaHALeecs B IepeMeHHON playerStretchedImage,
siBrsieTcst o6bekToM Surface. Kop B cTpoke 110 oTo6pakaeT CIpaifT UTpoka Ha
obbekTe Surface okHa (xpansmemcs B mepemeHHou windowSurface), VCIIO/b3Ys

blit().
109. # OrToOpaxenye Ol0Ka Ha NOBEPXHOCTH.
110. windowSurface.blit (playerStretchedImage, player)
Bropoit mapamerp MeToma blit () — 9T0 06BEKT Rect, KOTOPBIIT yKa3bIBaeT, IHie

Ha o0bekTe Surface MO/DKeH OBITH OTOOpakeH crpaifT. I[IporpaMma JMCIIONb3yeT
00DBeKT Rect, XpaHSAIMIICS B IIEPEeMEHHOIT player M OTCIEKMBAIOLINI IOJIOKEHNEe
CIpaiiTa UTPOKa B OKHE,

MpoBepkKa Ha CTONIKHOBEHUA

3ToT KOJ ITOXO0K Ha IMpERbInyIye IporpaMmbl, HO 3[J€Cb €CTb HECKO/TIbKO HO-
BbIX CTPOK.

114. if player.colliderect (food):
115. foods.remove (food)
116. player = pygame.Rect (player.left, player.top, player.width + 2, player.height +
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117. playerStretchedImage = pygame.transform.scale (playerImage, (player.width, player.height))
118. if musicPlaying:
119. pickUpSound.play ()

Korpa cripaiit urpoka «cbefiaeT» OflHy U3 BUIIEH, €0 pa3Mep yBeIN4MBaeTCs
Ha JIBa MMKCeJIA 10 BhICOTe U mypuHe. B cTpoke 116 HOBBIT 00BEKT Rect Ha JBa
nuKcens 6osblie cTaporo obpekTa Rect, Oy/ieT Ha3HavYeH B KauecTBe HOBOTO 3Ha-
4YeHMA NIEPEMEHHOI player.

B To Bpems Kak 0ObeKT Rect MpecTaB/IseT IMONOXKEHNE U PasMep UTPOKa,
u300paKkeHNe UTPOKa COXpaHsAeTcs B playerStretchedImage kak 06bekT Surface.
B crpoke 117 mporpaMma cosfaeT HOBOe pacTsAHyTOe M300pakeHue, BbI3bIBas
¢dyHKyIO scale ().

PacTspkeHne n3006paskeHNst 4aCcTO HEMHOTO MCKaXkaeT ero. Eciu Byl mpopomkm-
Te PaCcTATMBATD Y)Ke PACTAHYTOE U300pakeHMe, TO OBICTPO HOMYUINTe UCKAKEHMS.
Ho, ka>xpIi1 pa3 pacTArnBasA MCXOZHOE N300pakeHMe — Iy TeM Hepefadu QyHKIUN
scale () B KauecTBe IIEPBOro apryMeHTa playerImage, He playerStretchedImage, — BBI
UCKaXKaeTe 1300 paXkeHre TOMbKO OffMH pas.

Haxoger, kop B cTpoke 119 Bpi3piBaeT MeTof play() B o6bexTe Sound, coxpa-
HEHHOM B IlepeMeHHOI1 pickUpSound. Ho BpI30B OCYIECTB/IAETCA TOMBKO €CIN IIe-
peMeHHOII musicPlaying mpucBoeHo 3HadeHue True (9TO O3HAYAET, YTO 3BYK BKIIIO-
YyeH).

OTo6pakeHne cCNpanToB BULLUEH B OKHe

B mpeppiaymyx mporpaMmax BBl BbI3bIBa/IM (YHKIMIO pygame.draw.rect(),
4TOOBI OTOOPA3UTh 3€/IEHBIIT KBAaPAT /I KaX/J0ro 00beKTa Rect, COXpaHEHHOTO
B cnucke foods.

OpnHako B JaHHOJ IPOrpaMMe BaM BMECTO 9TOT0 HY>KHO OTOOPasyUTh CIIPANIThI
BUIIIEH.

BoisoBure mertop blit () u mepemaiite 06beKT Surface, XpaHAIIMIICA B Iepe-
MeHHOI1 foodImage, Ha KOTOPOM OTOOPaXKEHO M300pakeHMe BUIIIEH.

121. # OroBpaxerne "ems".
122. for food in foods:
123. windowSurface.blit (foodImage, food)

ITepemenHas food, comeprxarast KaXXblil 13 00beKTOB Rect B criucke foods mpu
KXol uTepanuy umkia for, coobmaer Metony blit (), rje Hy)KHO oTOOpa)kaTh
foodImage.
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3aknyeHune

Bbl fo6aBum B CBOIO UIpy M300paxkeHMs U 3BYK. VI300pakeHns1, HasblBae-
MBbI€ CIIpaiiTaMy, BBITJIALAT HAMHOTLO JTy4llle, 9YeM IIPOCThble PUCYHKM, KOTOPbIE IC-
[I0/Tb30BAINCh B MPEABIAYLIINX HporpamMax. CrpaiTel MOXXHO MaciiTabupoBath
(TO ecTb pacTAIMBaTh), yBEINYMBAs VIN YMEHbIIAst UX pasMep, II09TOMY MBI MO-
KeM 0TOOpakaTh CIPANTHI T0OOTO0 KeIaeMOro pasMepa. B urpe, npeucraBieHHOM
B 9TOJI I71aBe, TAKXKe eCTb (POH U BOCIIPOU3BOATCS 3BYKOBbIe 3¢ (eKThI.

Temepsp, Korga Mbl 3HaeM, KaK CO3[aBaTb OKHO, OTOOPaXKaTb CIIPANTHL U reo-
MeTpUYeCKe IPUMUTUBBDI, II0/Iy4aTh BBOJ, C KIaBUATYPhl ¥ MbIIIN, BOCIIPOU3BO-
INTH 3BYKM U OCYILIECTB/SITh OOHAPY>KeHIe CTOIKHOBEHMIT, MBI TOTOBBI CO3/ATh
HACTOALILYIO rpadu4ecKyo Urpy B pygame. [l1aBa 21 oObeguHsIeT BCe TU 3/IEMEHTHI
IJIs CO3TaHMs Hallleyl CaMOM IIPOABIHYTOM UTPBI.



UrPA «<JIOBKAY» CTPAOUNKON N 3BYKOM

p ) [Ipenpimymiye dyeTbipe I7IaBbl PacCKasalin
BaM O MOJy/Ie pygame ¥ Hay4MIM Bac MC-

= II0Tb30BaTh MHOTME ero GyHKIuu. B aToi
P\ I7IaBe MBI Oy/ieM JMCIIOTb30BaTh 3TV 3HAHWS

IJIA CO3OaHUA rpa(bmqecxoﬂ UTPBI 10J, Ha-
3BaHUeM «JIoBKad».

B 3TOW NMABE PACCMATPUBAIOTCA CNIEAYIOLWUE TEMbI:

«  Onar pygame . FULLSCREEN

« Metop Rect move ip()

« [ob6aBneHne 4nT-KOAOB

+  WN3meHeHne nrpbl «JloBKau»

B urpe «J/IoBKay» UTPOK yIIpaByIsAeT CIIpaiiToM (CBOMM IIepCOHaXeM), KOTOPBII
TO/DKEH YKJIOHATBCA OT 110N Ky4M 3/10/ieeB, aJaloliVX C BEPXHel YacTH 9KpaHa.
YeM forbllle UTPOK CMOXKET YKIOHATHCS OT 3/I0fieeB, TeM OOJIblile OYKOB OH IO-
TY4NT.

[IIyTKy papy MBI TakKe JOOABMM B 3Ty UIPY HEKOTOPbIE YNT-PeXMUMBI. Ecmu
UTPOK yAep>K1BaeT KIaBuiry X, CKOPOCTb KQK/JOTO 3710/iesl CTAHOBUTCS CBEpXHU3-
Koii. Ecru urpok yaepxuBaeT KiaBuiny Z, 3mogen 6yAyT MeHATh HallpaB/IeHue Ha
IPOTVBOIIONIOKHOE, IepeMeNIaAch 0 9KPaHy CHI3Y BBEpX.

0630p OCHOBHbIX TUMNOB AAHHbIX pygame

[Tpexpe yeM Mbl HaYHeM paboTy Haj urpoit «J/IoBkad», jaBaiiTe pacCMOTPUM
HEKOTOPbIE OCHOBHBIE TUIIbI JAHHBIX, MICIIOIb3YIOLIMECS B pygame:
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pygame.Rect

O6bexTbI Rect IPEACTABIAIOT MECTOIIOTIOXKEHNE U pa3Mep MPSIMOYTONTbHOM
obnmactu. MecTononoxxenne onpepensieTcs aTpubyroMm topleft obbexTa
Rect (mnm ero arpmbytamu topright, bottomleft u bottomright). tu yrmo-
Bble aTPUOYTBI — KOPTEXM LIe/IBIX YUCEN A1l 0003HAUeHNS KOOPAMHAT X
u y. Pasmep onpepensercs arpubyramu width u height, koTopble ABIAOTCA
L[e/IBIMM 9MCIaMM, YKa3bIBAIOIIVIMM KOIMYECTBO IIMKCENIEN, COflepKallX-
Cs1 B IPSIMOYTOMbHUKE 10 HMpyHe U BbicoTe. OOBeKThI Rect HOep>K1Ba-
10T MeTOJ, colliderect (), MpOBEPAOIINIL, CTATIKUBAOTCA IM OHU C PYTU-
My obbeKTaMu Rect.

pygame. Surface

OO6bekThl Surface MpencTaBIsAIOT 00/aCTM LBETHBIX muKceneil. O6beKT
Surface HpencTaBsgeT M300pakeHMe MPSIMOYLONbHIUKA, B TO BpeMs Kak
00BeKT Rect MpeAcTaBsAeT TONbKO MPSIMOYTONbHYIO 00/1acThb U ee pacio-
noxxenne. O6beKTbI Surface nMeT MeToxm blit (), KOTOPBIIT MCIIONIb3YEeTCS
151 BBIBOA M300paykeHsI OBHOTO 00beKTa Surface Ha APYroit TaKoi 00b-
exT. O0pexT Surface, KOTOpBIT Bo3BpalaeTcs GyHKIme pygame.display.
set mode (), — 0COOBIIT, TaK KaK BCe 0OTOOpaKeHHOE Ha 3TOM 00BEKTE, OTO-
OpakaeTcs Ha 9KpaHe II0/Ib30BATeEsI, KOI/a BbI3bIBAETCA QYHKIMS pygane.
display.update().

pygame.event.Event

Mogynp pygame.event reHepupyeT oOBeKTHI Event Ka>KAblil pas, KOIZHA
II0/Ib30BATe/Ib OCYIIECTB/IAET BBOJ, C K/IAaBUATYPBI, MBIILY MU BBOJ, IHOTO
pona. OyHkiuA pygame.event.get () Bo3BpalljaeT CIMCOK 3TUX 0OBEKTOB
Event. Bel MokeTe ompefennth THI 06beKTa Event, IpOBEpKB €ro aTpu-
6yT type. IIpuMepamy HEKOTOPBIX TUIIOB COOBITHI ABAIOTCS QUIT, KEYDOWN
u MOUSEBUTTONUP. (Cm. pasgmen «O6paboTka coObiTnit» B raBe 19, B KOTO-
POM YKasaH IOJIHBII CIMCOK BCEX TUIIOB COOBITHIL.)

pygame. font.Font

Mopynb pygame. font MCIoab3yeT TUII IAHHBIX Font, KOTOPBII NIpefcTaBIIA-
eT WpKQT, UCIOIb3yeMblil A/t 0QOPMIEHNM TEKCTA B pygane. APIyMeHTE,
nepeparomyecst pygane. font.SysFont () — cTpoka ¢ HasBaHueM HIpUPTa
(oObIYHO B KauecTBe Ha3BaHMA LIPUPTa IepefaeTcs None, YTOOBI MCIIO/b-
30BaTh LIPUPT 10 YMOTIAHNIO) I LIe/I0e YNC/IO pasMepa mpudTa.

pygame. time.Clock

O6mpexT Clock B Mopmye pygame.time IPUTORUTCA JIA TOTO, YTOOBI UIPBI
paboTtanu Ha HOPMAaabHOI CKOPOCTH, @ He Ha OYeHb BBICOKOIT. OOBEKT
Clock uMeeT MeTOx tick(), KOTOPOMY MOXKET OBITh IIEpPeaHO 3HAdYCHME
Ko/4yecTBa kaapos B ceKyHRy (FPS, frames per second), ¢ KoTOpbIM Tpe-
Oyetcs 3anycTuth urpy. Yem Beiie 3HaueHne FPS, TeM 6bicTpee paboraer
urpa.
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Mpumep 3anycka urpbi «JloBKau»

Korpa BbI 3ammycTuTe aTy IporpaMmy, OKHO OyeT BBIIIALETb KaK I0OKAa3aHO Ha

puc. 21.1.
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Puc. 21.1. CHuMOK nrpbl «JToBKau»

WcxopHbin Kop nurpbl «JloBKau»

B pemaxTope daitsioB co3garite HOBbIIT Baii, BIOpaB
xoMaHpy MeHIo File = New File (®aitn = Hosbiii daitn).
B OoTKpBIBIIEMCSI OKHE BBEANTE IIPUBEEHHBIN HIDKE JC-
XOJHBI KO U coxpaHuTe Qaitn 1oy uMeHeM dodger.py.
ITomectnte Qaitnpl M300paXKeHMit X 3BYKOB B IIAIKY
¢ daitnom dodger.py. 3arem Haxxmute knasumy F5 u 3a-
nyctute nporpammy. Eciv mpy BBIIIOZTHEHMH IIpOTpaM-
MBIl BO3HUMKAIOT OIIMOKM, CPAaBHUTE KOJ, KOTOPbIN BbI
Habpanu, ¢ OpUIMHAIBHBIM KOJOM C IIOMOIIbIO OHJIAlH-
MHCTPYMeHTa Ha caiite inventwithpython.com/diff/.

YBEAUTECH,
YTO NCINOJIb3YETE
PYTHON 3,

A HE PYTHON 2!
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dodger.py

import pygame, random, sys

. from pygame.locals import *

. WINDOWWIDTH = 600

. WINDOWHEIGHT = 600

. TEXTCOLOR = (0, 0, 0)
. BACKGROUNDCOLOR = (255, 255, 255
. FPS = 60

. BADDIEMINSIZE = 10
10. BADDIEMAXSIZE = 40
11. BADDIEMINSPEED = 1
12. BADDIEMAXSPEED = 8
13. ADDNEWBADDIERATE = 6
14, PLAYERMOVERATE = 5
15.

16. def terminate():

© e oy U1 e W N

17. pygame.quit ()

18. sys.exit(

19.

20. def waitForPlayerToPressKey():

21. while True:

22. for event in pygame.event.get():

23. if event.type == QUIT:

24. terminate ()

25. if event.type == KEYDOWN:

26. if event.key == K ESCAPE: # Haxatue ESC oCymecTBNAeT BHXOZ.
21. terminate (

28. return

29.

30. def playerHasHitBaddie (playerRect, baddies):
31, for b in baddies:

32. if playerRect.colliderect (b['rect']):
33. return True

34. return False

35.

36. def drawText (text, font, surface, x, y):

37. textobj = font.render(text, 1, TEXTCOLOR)
38. textrect = textobj.get rect(

39. textrect.topleft = (x, y)

40. surface.blit (textobj, textrect)
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41.

42

43,
44.
45,
46.
47,

. # HacTpoiika pygame, OKHa ¥ yKa3aTeJsd MH.
pygame.init(

mainClock = pygame.time.Clock()

pygame.display.set caption('Jloskau')

pygame.mouse.set visible(False)

48.

49.
50.

# Hacrpoiika wpndTos.

font = pygame.font.SysFont (None, 35

51.

52.
53.
54.

# Hacrpoiika 3BYKOB.
gameOverSound = pygame.mixer.Sound ('gameover.wav')

pygame.mixer.music.load('background.mid')

55.

56.
57.
58.
59.

# Hacrpoiika 1306paxeHmit.

playerImage = pygame.image.load('player.png')
playerRect = playerImage.get rect(
baddieImage = pygame.image.load('baddie.png')

60.

6l.
62.
63.

64
65

06.

# BHBOZI HAUaJbHOTO SKPaHa.

windowSurface.fill (BACKGROUNDCOLOR)

windowSurface = pygame.display.set mode ( (WINDOWWIDTH, WINDOWHEIGHT))

drawText ('JloBkau', font, windowSurface, (WINDOWWIDTH / 3), (WINDOWHEIGHT / 3))

. drawText ( 'Haxuure knaBuwy ang Havanaurps', font, windowSurface, (WINDOWWIDTH/5) -30, (WINDOWHEIGHT/3) +50)

. pygame.display.update ()

waitForPlayerToPressKey ()

67.

68.
69.
70.
1.
12.
3.
4.
5.
6.
1.

topScore = 0

while True:
# Hacrpoika Hauama MIDH.
baddies = []

score = 0

reverseCheat = slowCheat = False
baddieAddCounter = 0

pygame.mixer.music.play(-1, 0.0

8.

19.
80.

score += 1 # YBeJMUeHME KOJMYECTBA OUKOB.

81.

82.

for event in pygame.event.get():

playerRect.topleft = (WINDOWWIDTH / 2, WINDOWHEIGHT - 50

moveLeft = moveRight = moveUp = moveDown = False

while True: # JI'pOBOM LMKN BHIIOJNHSETCS, [OKa Urpa paboTaer.
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83. if event.type == QUIT:

84. terminate ()

85.

86. if event.type == KEYDOWN:

87. if event.key == K z:

88. reverseCheat = True

89. if event.key == K x:

90. slowCheat = True

91. if event.key == K LEFT or event.key == K a:
92. moveRight = False

93. moveleft = True

94. if event.key == K RIGHT or event.key == K d:
95. moveleft = False

9%6. moveRight = True

97. if event.key == K UP or event.key == K w:
98. moveDown = False

99. moveUp = True

100. if event.key == K DOWN or event.key == K s:
101. moveUp = False

102. moveDown = True

103.

104. if event.type == KEYUP:

105. if event.key == K z:

106. reverseCheat = False

107. score = 0

108. if event.key == K x:

109. slowCheat = False

110. score = 0

111. if event.key == K ESCAPE:

112. terminate (

113.

114. if event.key == K LEFT or event.key == K a:
115. moveleft = False

116. if event.key == K RIGHT or event.key == K d:
117. moveRight = False

118. if event.key == K UP or event.key == K w:
119. movelp = False

120. if event.key == K DOWN or event.key == K s:
121. moveDown = False

122.

123. if event.type == MOUSEMOTION:

124. # ECoy MblIb JIBVMKETCS, NEPEMECTUTH MIPOKa K YKa3aTeNn M.
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125. playerRect.centerx = event.pos[0]

126. playerRect.centery = event.pos[l]

127. # Ecnu HeoOxomyMo, IODaBMTb HOBHX 3J0IEEB B BEPXHKOD YaCTh 3KpaHa.
128. if not reverseCheat and not slowCheat:

129. baddieAddCounter += 1

130. if baddieAddCounter == ADDNEWBADDIERATE:

131. baddieAddCounter = 0

132. baddieSize = random.randint (BADDIEMINSIZE, BADDIEMAXSIZE)
133, newBaddie={'rect':pygame.Rect (random.randint (0, WINDOWWIDTH-baddieSize), 0-baddieSize, baddieSize, baddieSize)
134. 'speed': random.randint (BADDIEMINSPEED, BADDIEMAXSPEED),
135. 'surface':pygame.transform.scale (baddieImage, (baddieSize, baddieSize))
136. }

137.

138. baddies.append (newBaddie)

139.

140. # TlepemelleHne MIPOKa MO 3KPaHY .

141. if moveleft and playerRect.left > 0:

142. playerRect.move ip(-1 * PLAYERMOVERATE, 0)

143. if moveRight and playerRect.right < WINDOWWIDTH:

144, playerRect.move ip (PLAYERMOVERATE, 0)

145. if moveUp and playerRect.top > 0:

146. playerRect.move ip(0, -1 * PLAYERMOVERATE)

147, if moveDown and playerRect.bottom < WINDOWHEIGHT:

148. playerRect.move ip(0, PLAYERMOVERATE)

149.

150. # TlepemelleHne 3JI0NEEB BHU3.

151. for b in baddies:

152. if not reverseCheat and not slowCheat:

153. b['rect'].move ip(0, b['speed']

154, elif reverseCheat:

155. b['rect'].move ip(0, -5)

156. elif slowCheat:

157. b['rect'].move ip(0, 1)

158.

159. # Ymanenue 370[€eB, YNaBW/X 33 HWKHOKD TDAHMLY 3KpaHa.

160. for b in baddies[:]:

161. if b['rect'].top > WINDOWHEIGHT:

162. baddies.remove (b)

163.

164. # OrobpaxeHne B OKHE UTPOBOTO MIpa.

165. windowSurface.fill (BACKGROUNDCOLOR)

166.
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167. # OrobpaxeHne KOJMUECTBA OYKOB U JIyullero PesysbTarTa.

168. drawText ('Cuer: %s' % (score), font, windowSurface, 10, 0)

169. drawText ('Pexopn: %s' % (topScore), font, windowSurface, 10, 40)
170.

171. # OrobpaxeHne NMPAMOYTOJBHMKA UTPOKA.

172. windowSurface.blit (playerImage, playerRect)

173.

174, # OroGpaxeHne Kaxmoro 37momed.

175. for b in baddies:

176. windowSurface.blit (b['surface'], b['rect'])

177.

178. pygame.display.update ()

179.

180. # NpoBepxa, Momaj Jy B UTPOKA KaKOM-JMOO U3 BIOLEEB.

181. if playerHasHitBaddie(playerRect, baddies):

182. if score > topScore:

183. topScore = score # yCTaHOBKa HOBOTO PeKopha

184. break

185.

186. mainClock.tick (FPS)

187.

188. # OToOpaxeHue MUTPH ¥ BHBOL Hammucy 'Urpa okoHueHa'.

189. pygame.mixer.music.stop()

190. gameOverSound.play ()

191.

192. drawText ('"WI'PA OKOHUEHA!', font, windowSurface, (WINDOWWIDTH / 3), (WINDOWHEIGHT / 3))
193. drawText ('Haxuure xiaBuuy Ing Havanma Hosoyt urpe', font, windowSurface, (WINDOWWIDTH /

3) - 120, (WINDOWHEIGHT / 3) + 50)

194. pygame.display.update ()
195. waitForPlayerToPressKey ()
196.

197. gameOverSound. stop ()

Umnopt moaynen

Urpa «JloBKau» MMIOPTUPYET Te€ >K€ MOAYIU, YTO M IpeNbIAylLIue pygame-
IIpOorpaMMbl — pygame, random, Sys 1 pygame.locals.

1. import pygame, random, sys

2. from pygame.locals import *
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Mopynb pygame.locals cOEepKUT HECKONIBKO KOHCTaHT, MICIIONIb3YEMBIX Dygame,
TaKUX KaK TUIbI coObiTmit (QUIT, KEYDOWN M Tak fmajmee) M KIaBUILK K/TaBUATypbI
(K_ESCAPE, K_LEFT u Tak manee). Vcronbays cuHTakcuc from pygame.locals import *,
BbI MOYKETE MICIIO/Ib30BATh B ICXOHOM Kofie IIpocTo QUIT BMecTo pygame. Locals.QUIT.

Co3paHne KOHCTaHT

Kox B cTpokax 4-7 yCcTaHaBIMBAIOT KOHCTAHTHI /i1 Pa3MEPOB OKHa, IBeTa
TeKCTa U [jBeTa QoHa.

4. WINDOWWIDTH = 600

5. WINDOWHEIGHT = 600

6. TEXTCOLOR = (0, 0, 0)

7. BACKGROUNDCOLOR = (255, 255, 255)

M5l 1cronb3yeM KOHCTaHTHI, IOTOMY YTO 9TO ropasfo 6ojee HAIIAKHO, YeM
ecmy ObI MBI Habupany 3HadeHus Bpy4Hyto. Hanpumep, crpoka koga windowSurface.
£111 (BACKGROUNDCOLOR) 60mee moHATHA, 4eM windowSurface.fill ((255, 255, 255)).

Taxoke 9TO 1O3BONMUT BaM JIeTKO MoaM(uIpoBarh Urpy. ViamMeHuB 3HayeHuA
nepeMeHHOIZ WINDOWWIDTH B CTpOKe 4, Bbl aBTOMaTH4YECKI MeHsAETe KOJI Besfie, Ihie
UCIOJIb3YeTcs IepeMeHHast WINDOWHIDTH. Ecyi 651 BMeCTO 3TOTO BBI MCIIO/IB30BAIN
3HaveHne 600, BaM IPUIUIOCH ObI M3MEHNTH KaXK10e BxoxaeHue 600 B xopie. IIpo-
111e OfiVH pa3 U3MEHUTDb 3HaUYE€HME KOHCTAHTHI.

B cTpoke 8 BbI co3faeTe KOHCTaHTY [l FPS, KomudecTBa KaJpoB B CEKYHLY,
HeOOXOIVMOTO /IS 3aIIyCKa UTPHIL.

8. FPS = 60

Kaodp — aro akpaH, oToOpakaeMblil IpM OFHOM Hepebope UTPOBOTO ILMKIIA.
B crpoke 186 BbI IepefjaeTe 3HaYeHME NTepeMeHHOI FPS MeTony mainClock.tick(),
4TOOBI PYHKIVS 3HA/A, Ha KaKOe KOIMYeCTBO BpEeMEHY NIPUOCTAHABINBATD IIPO-
rpaMmy. 31ech IepeMeHHOI FPS IIpUCBOeHO 3Ha4YeHue 60, HO BbI MOXKeTe ISMEHUTD
3HaveHMe ITepeMeHHOIT FPS B 6O/IBLIYIO CTOPOHY, YTOOBI urpa paborana 6uicTpee,
VIV B MEHBIIYIO, YTOOBI 3aMEIUTD ee.

Kog B cTpokax 9-13 co3paloT elje HeCKO/IbKO KOHCTAHT [/14 IaJaloluX CIIpaii-
TOB 37I07I€€B.

9. BADDIEMINSIZE = 10
10. BADDIEMAXSIZE = 40
11. BADDIEMINSPEED = 1
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12. BADDIEMAXSPEED = 8
13. ADDNEWBADDIERATE = 6

3HaueHNsA IVPUHBI X BBICOTBI CIIPAITOB 37107,eeB OYAyT HAXOAUTLCS B iMala-
30He MeX 1y BADDIEMINSIZE m BADDIEMAXSIZE. CKOpPOCTDb, C KOTOPOIL CIIPAiiThI 3/10-
JleeB IMaJlal0T Ha 9KpaHe, 6y,ueT HAXO[UTbCA B AuariasoHe MeXxay BADDIEMINSPEED
y BADDIEMAXSPEED IMKcesiell 3a OIHy UTEPALMIO UTPOBOTO LIMK/IA. A HOBBIN CIIPAT
3nomes 6YI[6T 100aBIATHCA B BerHeﬁ YacTu OKHa KaXablie ADDNEWBADDIERATE ute-
pauuii UTPOBOTO LIMKJIA.

Haxonern, koHcTaHTa PLAYERMOVERATE XpaHUT KOIMYECTBO IMKCeIeil, Ha KOTO-
poe CIIpaiiT UTPOKa IepeMeIaeTCA B OKHe TP KaXKJ0J UTepalyy UTPOBOTO LIVK-
na (ecnu mepemeraeTcs).

14. PLAYERMOVERATE = 5

YBenuumBast 3TO 4ICIIO, BB YBEMIMBaeTe CKOPOCTD MepeMeIleHNIs IIepCOHaXa.

OnpepeneHune pyHKUMI

JInst 9TOi MIpBI BRI CO3[aAUTe HeCKONbKO GyHKImT. DyHKuum terminate ()
u waitForPlayerToPressKey() OygyT, COOTBETCTBEHHO, 3aBepIIaTh U NPUOCTAHAB-
nuBaTh Urpy, GyHKuys playerHasHitBaddie () OymeT OTC/IEXMBATD CTONKHOBEHS
cIipaiiTa UTpOKa CO CIIpaiiTaMu 37107ieeB, a pyHkuus drawText () 6ygeT oToOpa)kath
Ha 9KpaHe CYeT U APYTO TEeKCT.

3aBeplueHue nrpbi n go6aBneHve naysbl

Mogynp pygame TpebyeT, YTOOBI H/si 3aBepLIEHMsT UIPbI BbI BBI3BIBAIM KaK
dyHKIMIO pygane.quit (), Tak u sys.exit(). Crpoku 16-18 momemjaoT nx obenx
B QpyHKIMIO terminate ().

16. def terminate():
117. pygame.quit ()
18. sys.exit()

Temepp, BMeCcTO TOro, 4TOOBI BBISBIBATb U pygame.quit(), u sys.exit(), Bam
HY>KHO BBI3BAaTb TOJIbKO QYHKIMIO terminate ().

B HEKOTOpBIX C/Ty4asx BaM HOHAZOOMTCSA IPMOCTAHOBUTD BBINONHEHNE MPO-
IrpaMMBbl [0 TeX IIOp, IIOKa UIPOK He HaXKMeT K/IaBUIIY, — HAaIpUMep, B CaMOM
Havajle UT'PBI, KOT/ja MOSABUTCS 3aro/I0BOK «JI0BKau», MM B KOHIIE, KOTa oTobpa-
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xaeTcst Hapmuch «Vrpa okoHUeHa». B cTpokax 20-24 cos3faeTcst HOBast QYHKIMA
waitForPlayerToPressKey().

20. def waitForPlayerToPressKey():

21. while True:

22. for event in pygame.event.get():
23. if event.type == QUIT:

24, terminate (

BuyTpu 31011 PyHKIMM UCHIONb3yeTCsA 6ECKOHEYHDIIT MK, KOTOPBII IIpepbl-
BAE€TCsA TOMBKO MPU MOTyYEHU Y cobpITys KEYDOWN myu QUIT. B Hauase LMKIIa pygane.
event.get () Bo3BpallaeT CMCOK 0OBEKTOB Event [/Is MPOBEPKH.

Ecnu urpok 3akpbll OKHO BO BpeMs OXXMAAHMA IIPOrpaMMOoil, KOIjja OH Ha-
JKMeT K/IaBJILY, pygame creHepupyeT cobbiTie QUIT, Hamudye KOTOPOTO BbI MIPO-
BepsieTe B CTpOKe 23 ¢ moMoublo event. type. Ecm urpok sasepumn urpy, Python
BbI3bIBAeT (l)yHKLU/no terminate () B cTpoke 24.

Ecnu vrpa momydaet co6pitye KEYDOWN, cHavama HY>KHO IIPOBEPUTD, OblIa /it
HakaTa KnaBuma Esc.

25. if event.type == KEYDOWN:

26. if event.key == K ESCAPE: # Haxamue ESC oCymecTBIAET BHXOZ.
217. terminate ()

28. return

Ecmu urpox Haxkan knasumry Esc, mporpaMma fo/mbKHa 3aBepIIMTbCA. Ecam
Ieno OBUIO He B 3TOM, TO MHTEPIIPETATOP IMPONYCTUT O/0K if B cTpoke 27 u me-
peiiieT mpAMO K MHCTPYKLMM return, 4TO IpUBeHeT K BBIXOAY U3 (QYHKUIMUU
waitForPlayerToPressKey().

Ecmu cobprtust QUIT mam KEYDOWN He TeHepupYHTCs, KOJ IPOJO/DKaeT LIMKIL.
ITockonbKy LMK/ HIYETO He BBINMONHsET, Bce OymeT BBIILALETh TaK, OYATO mrpa
3amMepIia, II0Ka UTPOK He HAXKMET K/TaBUIILY.

OTcneXXnBaHVe CTONNKHOBEHUI COo 35104eAaMNn

Oynuxuusa playerHasHitBaddie () BepHeT True, €c/u CIIpaiiT UTPOKA CTONKHYJICA
CO CIIPAITOM OIHOTO 13 3/10/I€EB.

30. def playerHasHitBaddie (playerRect, baddies):
31. for b in baddies:
32. if playerRect.colliderect (b['rect']):
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33. return True

34, return False

ITapameTp baddies mpencraBisieT cOOOI CIIMCOK CTPYKTYP AaHHBIX CIOBapsi
3nofes. KaKplit 13 3TUX clioBapeii MMeeT Koy 'rect', a 3HaUeHMe /I 9TOTO KITI0-
4a — 00beKT Rect, KOTOPBIIT IIPEICTABIIAET Pa3Mep U MECTOIIONOXKEHNE 3TTOTIES.

playerRect Takke sBmsAeTcs 06beKTOM Rect. OOGBEKTHI Rect MMEHT METO[
cumMeHeM colliderect (), KOTOpBI BO3BpaLaeT True, €CIu 06BEKT Rect CTONKHYJICA
C TeM 00BEKTOM Rect, KOTOPBIIT OB IIepefiaH 3TOMY MEeTOLY. B IpoTuBHOM crydae
colliderect () BospBpamaer False.

Lukn for B cTpoke 31 BBIIOMHSET Iepebop KaXK/JOr0 CI0BAPsI 37I0fesI B CIIMCKE
baddies. Ecnu mio60it 13 9TUX 3/10[€eB CTAIKUBAETCS C ITEPCOHAXKEM UTPOKA, TO
playerHasHitBaddie () BosBpamaer True. Ecimu Kop Hepe6pa}1 BCEX 3J/I0f€EB B CIINICKE
baddies, He 0OHapPY>XUB CTOIKHOBeHMs, playerHasHitBaddie () BosBpalaer False.

OTo6GpaxeHNe TeKCTa B OKHe

OTto6pakeHne TeKCTa B OKHe BK/IIOYAeT B ce0s1 HECKOJIbKO IIATr0B, KOTOPbIe MbI
BBIIIOJIHMM C HOMoLbio pyHKImnu drawText (). Takum o6pasoMm, ecTb TOIBKO OfHA
YHKIMSA, KOTOPYIO MBI BBI3bIBa€M, KOITja XOTMM OTOOpPa3uTh Ha IKpaHe Koyude-
CTBO OYKOB UT'POKa VIV HAJINCh 'Jirpa OKOHYeHa'.

36. def drawText (text, font, surface, x, y):

37. textobj = font.render(text, 1, TEXTCOLOR)
38. textrect = textobj.get rect()

39. textrect.topleft = (x, y)

40. surface.blit (textobj, textrect)

Crauvana BbI30B MeTofa render () B cTpoke 37 co3faeT 06bekT Surface, KOoTo-
Pblit popMaTHPYeT TEKCT ONpefeIeHHBIM MIPUPTOM.

3aTeM BaM HY>KHO Y3HAaTb pasMep U MeCTONONIOKeHNe 06bekra Surface. MoxKHO
MOy YUTH 06beKT Rect ¢ 3TOI I/IH(bopMaumeﬁI, UICIIONb3Ys METOf Surface get rect ().

OO6DbexT Rect, Bo3BpallaeMblil 13 QYHKIMN get rect () B cTpoke 38, cOmep>KuT
KoIVIo MHGOpMaIMU O MUpPUHe M BbIcOTe 00bekTa Surface. Kop B cTpoke 39 ms3-
MEeHsAeT MEeCTOIIONIOXKeHNe 00beKTa Rect, yCTaHaB/IMBasd HOBBINI KOPTEX IJIS €ro
arpubyra topleft.

Haxonen, ko B cTpoke 40 oTro6paxaeT 06bekT Surface ¢ ordopMarupoBaH-
HBIM TeKCTOM Ha oObekTe Surface, KOTOpBIl ObUT HepenaH pyHkuuu drawText ().
OTobpakeHne TEKCTa B pygane 3aHMMAET Ha HECKOJIBKO LIArOB OOJIbIIe, YeM IIPO-
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CTO Ipy BbI3oBe PyHKImM print (). Ho ecny BBl mOMeCTUTE 9TOT KOF B €AMHYIO
¢dyHKUMIO ¢ MMeHeM drawText (), TOrga i OTOOpakeHMsI TEKCTa Ha 9KpaHe BaM
HY>XHO OyfieT BBI3BaTh JIMIIb 9Ty PYHKIINIO.

WHunumanusaumns pygame 1 HaCTpoiika OKHa

Teneps, korga ¢ KOHCTaHTaMM 1 (PYHKLIMAMYU IOKOHYEHO, HAUHEM BbI3BIBATh
¢byHKIMY pygame, KOTOPble HACTPAUBAIOT OKHO ¥ CKOPOCTDb PabOTBL.

42. # HacTpoiika pygame, OKHA ¥ yKa3aTelsd MEIA.
43. pygame.init()
44, mainClock = pygame.time.Clock()

Kop B cTpoke 43 ycraHaBIMBaeT MOAY/Ib pygame, BHI3bIBask PYHKIMIO pygarne.
init(). Kog B cTpoke 44 cosmaer 06beKT pygame.time.Clock() M coxpaHseT ero
B IepeMeHHOI nainClock. ITOT 0OBEKT MOMOXKET HaM OOECIeYnTb BBIMOTHEHIE
IIPOrPaMMBbI C HaJlJIEXaIIeil CKOPOCTBIO.

Kop B cTpoxke 45 co3paeTr HOBbIT 00beKT Surface, KOTOPBII UCTIONb3YeTCS I
0TOOpaXKeHMsI OKHa.

45, windowSurface = pygame.display.set mode ((WINDOWWIDTH, WINDOWHEIGHT))

O6patute BHMMaHNMe, 4To GYHKUMM pygame.display.set mode() mepemaercs
TOJIbKO OfIMH apryMeHT — KOPTeX. APryMeHThI pygame.display.set mode() — He
IBa LE/IbIX 9MCTIA, 3 OGVIH KOPTEX M3 IBYX LIE/bIX YMCeTl. Bpl MOXKeTe yKas3aTh IIN-
PVHY U BBICOTY 3TOr0 00beKTa Surface (1 OKHa), lepefaB KOPTEX C KOHCTAHTAMM
WINDOWWIDTH w1 WINDOWHEIGHT.

Dynkuusa pygame.display.set mode() MMeeT BTOpOJ HeOOs3aTeNbHBII Iapa-
MeTp. Bbl MokeTe epefjaTb KOHCTAHTY pygame . FULLSCREEN, YTOOBI OKHO 3aII0/THITIO
Bech 3KpaH. B3rsHuTe Ha CTpOKY 45 ¢ faHHOI MopuduKanmeil.

45, windowSurface = pygame.display.set mode ( (WINDOWWIDTH, WINDOWHEIGHT), pygame.FULLSCREEN)

I 0603HauYeHNs IIMPKHBL ¥ BBICOTBI OKHA IIO-TIPEXXHEMY IepefaloTcs I1a-
pameTpbl WINDOWWIDTH m WINDOWHEIGHT, HO u306pakeH1e 6yfeT pacTsaHyTO 6Oblile,
4TOOBI COOTBETCTBOBATb pasMepy sKpaHa. IlompobyiiTe 3ayCTUTh IPOrpaMMy
B IIOJIHO3KPAHHOM PeXJMeE M B OKOHHOM.
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Kop B cTpoke 46 co3fiaeT 3ar0/IOBOK OKHa CO CTPOKOIT 'Jloskau':

46. pygame.display.set caption('JloBkau')

9Ta HaAMMCh OTOOPAXKAETCsI B CTPOKE 3aT0/IOBKA B BEPXHEN YacTy OKHa.

B urpe «JIoBKa4» yKasaTesnb MbIIIN JOIKeH ObITh HEBU/IeH. BaM HY)XHO, 4TO0BI
MBIIIb IIepeMellfaia IepCoHaXKa UTPOKA IO SKPaHY, HO IIPU 9TOM yKa3aTe/lb MBI
noMelas 6b1 M300paXKeHNIO TepCoOHaKa. MBI MOXKEM CHeaTh MBIIIb HEBUAMMOIL
C TIOMOII[BIO BCETO OfIHOM CTPOKM KOZA.

47. pygame.mouse.set visible(False)

Bei3oB pygame.mouse.set visible(False) coobiiaeT pygame, YTO yKasaTesb
MBIIIN HY>KHO CeNaTh HEBU/IVIMBIM.

YctaHoBKa wpun¢dpToB, n306pakeHnin n 3ByKOB

ITockornbKy B 9TOI1 IIpOrpaMme Mbl 0TOOparkaeM Ha SKpaHe TeKCT, TO Hy>KHO IIpe-
JIOCTABUTD MOLYIIO Pygame 0O0BEKT Font, KOTOPBIN OYAET MCIIONB30BAThCS [T TEKCTA.
Kop B ctpoke 50 cospaer 06beKT Font, BbI3bIBast pyHKImIO pygame. font . SysFont ().

49. # Hacrpoixa wWprQTOB.

50. font = pygame.font.SysFont (None, 35)

ITpu nepenade 3Ha4eHNs None BbIOMpaeTcs WPUPT 110 YMOTIAHNIO, IIPK IIepe-
fade 3HaYeHMA 48 — pasmep mpudra cocTaBNUT 48 MYHKTOB.
3aTeM MBI cO3hafuM 00beKThI Sound ¥ HACTPOUM (POHOBYIO MY3BIKY.

52. # HacTpoiika 3BYKOB.
53. gameOverSound = pygame.mixer.Sound('gameover.wav')

54. pygame.mixer.music.load('background.mid'

DyHKUMA-KOHCTPYKTOP Dygame.mixer.Sound() cosmaeT HOBBII 0ObBeKT Sound
U COXPaHAET CChIIKY Ha 3TOT 00BEKT B IepeMeHHOoI gameOverSound. B cBoux co6-
CTBEHHBIX UIPaxX Bbl MOXKETe CO3[IaBaTh CTONIBKO OOBEKTOB 3BYKOB, CKOJIBKO 3a-
XOTUTE.

Oynkiua pygame . mixer.music.load() 3arpyskaeT 3ByKoBoit (a1 1A BOCIIPO-
U3BeleHNA B KauecTBe POHOBOI MY3bIKH. DTa QYHKIMA He BO3BpAIljaeT HUKAKNX
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06bekToB. EIMHOBpEeMEHHO MOXeT OBITh 3arpy>kKeH TONMBbKO OfiH ()OHOBBIII 3BY-
KoBOIL dait1. PoHOBast My3bIKa OyIeT BOCIPOU3BOANTHCA BO BpeMsl UTPBI Hellpe-
PBIBHO, HO 00beKTHI Sound 6YIyT BOCIIPOM3BOAUTDCA TONBKO TOIA, KOTZiA UIPOK
CTOJIKHETCH CO 37I07leeM U IIPONTPAET.

JIJ1s1 3TOI UTPBI MOXKHO UCIIONb30BaTh MI06011 WAV i MIDI-gaiin. Hekoro-
pble 3BYKOBbBIe (aiiyibl JOCTYIIHBI B (haiiyiax npuMepoB Ha BebO-caiite https://eksmo.
ru/files/python_games_sweigart.zip. Bbl Takke MO)keTe JCIIONb30BaTh CBOU COO-
CTBEHHBIE 3BYKOBbIe (Dall/Ibl, €C/IM TOJIBKO IpUCBONTE (hallylaM MMeHa gameover.
wav u background.mid vnu usmMennTe cTpoku 53 1 54 B COOTBETCTBUM C UMEHAMU
daiinos.

3aTeM HYXXHO 3arpy3uTb (ailibl M300pa>keHNUIl, KOTOpble OYAYT MCIOIb3O-
BaTbCA JJIA CIIPAiTOB UTPOKA I 3/I0fEeB.

56. # Hacrpoixa 1300paxeruit.

57. playerImage = pygame.image.load('player.png')
58. playerRect = playerImage.get rect()

59. baddieImage = pygame.image.load('baddie.png')

V3o6paxkeHue [1s IEpCOHAXKa COXpaHsieTcs B player.png, a nsobpakeHne myst
Ka)xjoro 3noges — B aiine baddie.png.

Bce 3/mopien BBITIAAT OAMHAKOBO, MOSTOMY /I HMX HY>KEH TONMBKO OJVIH
¢baitn nzobpaxenns. Bol MoxkeTe 3arpy3uTh 3TU M3006paskeHus ¢ Beb-carira https://
eksmo.ru/files/python_games_sweigart.zip.

OTo6pakeHne Ha4YaNIbHOrO 3KpaHa

Korpa naunnaercs urpa, Python gomken oTo6pasuTh Ha 9KpaHe ee Ha3BaHue.
TaxoKe HY>KHO COOOIIUTD UTPOKY, YTO OH MOXKET HadaTh UTPY, €C/IY HAXKMET T00YI0
KJIaBUIIY. DTOT 9KpaH 0TOOpaXkaeTcs, YTOOBI IOC/Ie 3aITyCKa IIPOrpaMMBbl y UTPOKa
ObI/I0 BpeMst IPUTOTOBUTHCS K Urpe. B cTpokax 63 1 64 BBOGUTCS KO /IS BBI3OBA
byskun drawText ().

61. # BHBOZ HAuaNbHOTO SKpaHa.

62. windowSurface.fill (BACKGROUNDCOLOR)

63. drawText ('Jloekau', font, windowSurface, (WINDOWWIDTH / 3), (WINDOWHEIGHT / 3))

64. drawText ('Haxmure kiasuwy 17is Havana urps', font, windowSurface, (WINDOWWIDTH/5) -30, (WINDOWHEIGHT /3) +50)
65. pygame.display.update()

66. waitForPlayerToPressKey ()
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Mpbr iepefaeM 3TOV GPYHKIVM TIATh APTYMEHTOB:

Crpoka TeKCTa, KOTOPHII BB XOTUTE OTOOPA3UTh.

MIpudT sToro Tekcra.

O6pekT Surface, Ha KOTOPOM OYAET OTOOPaXKAThCS TEKCT.
Kooppunara x Ha 06bexTe Surface, Ijie ClefgyeT 0TOOPasUTb TEKCT.

Gk W=

Kooppunara y Ha o6bekTe Surface, Iie ciefyeT OTOOPasUTh TEKCT.

Mo>keT oKasaThbcs, YTO Mbl IIepefjJaéM MHOTO apIyMEHTOB, HO MENTE B BULLY,
YTO JAHHBIN BBI3OB KK/BIN pa3 3aMeHsAET co00IJ1 AT CTPOK KOfia. ITO COKpa-
L[aeT KOJI IPOTPaMMBbI I YIIPOIaeT MOVCK OIINOOK, IIOCKOJIbKY IIPOBEPATH HYKHO
MEHBbIIIE KOJIa.

d)yHKuI/m waitForPlayerToPressKey () IPUOCTAaHAB/IMBAET UTPY, 3alIUK/INBAsICh
JIO0 TeX IOp, II0Ka He OyfieT creHepupoBaHO cobbITye KEYDOWN. 3aTeM MHTepIpeTa-
TOp IpephIBaeT LMKIIL, ¥ MpOrpaMMa IIpoJoKaeT pa60Ty.

Hauano urpbi

Omnpepenus Tenepb Bce PYHKINMM, MOXKEM HayaThb MICATh OCHOBHOI KOJ UTPBL.
Crpoxu 68 u fajnee 6ynyT BBI3BIBATh GYHKIMY, KOTOPbIE MBI OIIPENES/IVMIIN 1O STOTO.
3HayeHMe IepeMeHHOI topScore HaYMHaeTcs ¢ ( IIpy IIepBOM 3aITyCKe IPOrpaMMBbl.
Kaxkpplii pas, KOIa UTPOK IIPOUTPbIBALT, IOOVB IPeAbIAYIINIT PEKOPH, OH 3aMe-
HAETCS IOCTeTHNUM HaOpaHHBIM KOIMYeCTBOM OYKOB.

68. topScore = 0

69. while True:

beckoneuHblil LMK/, 3allyLIeHHbII B CTPOKe 69, TeXHUYECKM He AB/AeTCA
UTPOBBIM LMK/IOM. VIrpoBOIi LUK/ yIIpaB/IseT COOBITUAMU M OTOOpaXkaeT OKHO,
[OKa urpa paboraer. A 3ToT LMK/ while MOBTOPSIETCST KOXK/IBII pas, KOTfIa UTPOK
Ha4MHaeT HOBYIO urpy. Korma urpox mpourpeiaet, u urpa cOpacbiBaercs, MHTep-
IIpeTaTop BO3BPAIAETCS K CTPOKe 69.

CHayajia Hy>KHO IIpUCBOUTD baddies 3HaUeHMe ITyCTOrO CIMCKA.

10. # HacTpoiika Hauajna MIDH.
71. baddies = []

72. score = (

Ilepemennas baddies — 9T0 cMCOK c/10Bapeit CO CIEAYIOLMI KII0YaMM:
o 'rect'. O6DeKT Rect, KOTOPBIIT OIMCHIBALT, Ifje HAXOJUTCS CIIPANT 37107es
U KAaKOTO OH pasMepa.
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o 'speed'.YKasbIBaeT, C KAKOJ CKOPOCTDBIO CIIPAT 3/10j€ MalaeT Ha SKpaHe.
ITemoe unco 0603HavaeT KOMMIECTBO MUKCe/IeN Ha OffHY UTePAINIO UTPO-
BOr'O LIMKJIA.

o 'surface'. O6beKT Surface, Ha KOTOPOM OTOOPaXKEHO MACLITAOMPOBaHHOE
nszobpaxkeHne 3mopest. ITo TOT Surface, KOTOPBIN OTOOpaKeH Ha OObEKTe
Surface, Bo3BpamaeMoM pygame.display.set mode().

Kop B cTpoke 72 cOpacbiBaeT 04Ky UTPOKa 1o 0.

HavanpHOe pacmonoXeHue Monab30BaTeNs — IO LEeHTPY 9KpaHa IO MIMpUHE

u B 50 MMKCeAX BBIIIE OT HVDKHEN IPAHMIIBI, 9YTO YKa3aHO B CTPOKe 73.

13. playerRect.topleft = (WINDOWWIDTH / 2, WINDOWHEIGHT - 50)

[TepBBIM 371eMEHTOM KOPTeXKa B CTPOKe 73 AB/IAETCSA KOOPAWHATA X JIEBOM CTO-
POHBI, BTOPbIM — KOOP/IMHATA y BepXHell CTOPOHBI IIEPCOHaXKa UTPOKa.
3areM MBI yCTaHaB/IMBaeM IIepeMeHHble [JIA IepeMeleHNII UTPOKa M UUT-

KOJIOB.

4. moveLeft = moveRight = moveUp = moveDown = False
75. reverseCheat = slowCheat = False

76. baddieAddCounter = 0

IlepemennbIM nepemelienus moveleft, moveRight, moveUp 1 moveDown IpuCcBOEHO
3Ha4yeHne False. Ilepemennble reverseCheat u slowCheat Tak)ke yCTaHOB/IEHBI PaB-
HbIMM False. OHM U3MEHAT 3HaUYeHNe Ha True TOJIbKO TOI7IA, KOIZla UTPOK BK/IIOUMT
3TU UUT-KOJBI, yepKuBas Knapuiry Z unu X, COOTBETCTBEHHO.

[TepemenHas baddieAddCounter BBICTYIAeT CYETYMKOM, COOOILIAIONINM IPO-
rpaMMe, KOIZia B BEPXHIOI YaCThb 9KpaHa HY>KHO HOOABUTH CIIPAIIT HOBOTO 37I0/ies.
3HaveHue baddieAddCounter yBenmnumBaeTcs Ha 1 mpy KaXkK/oit UTepALUU UTPOBOTO
1uka. (9To HaIIOMUHAET KOf B pasziernie «JJobaBeHne HOBBIX 67TOKOB “efpl”» I/1a-
BbI 19.)

Korma mepemennas baddieAddCounter mpumHmMmaeT 3HadeHye ADDNEWBADDIERATE,
3Ha4YeHMe IrepeMeHHON baddieAddCounter cOpacpiBaetcs 1o 0, M B BEPXHIO 4acTb
9KpaHa [00aB/IsgeTCs HOBBI CHpaiT 370fes (9Ta IMpOBepKa BBIOMHAETCS I03XKe
B cTpoke 130).

doHOBast My3blKa HauMHAET BOCIIPOM3BEEHNUE B CTPOKe 77 C BHI3OBOM (DYHK-
uuu pygame.mixer.music.play().

1. pygame.mixer.music.play(-1, 0.0)
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ITockonbKy IepBbIil apryMeHT paBeH -1, pygame MOBTOPsIET MY3BIKY OeCKOHeu-
HO. Bropoii aprymeHT — 4nciIo ¢ miaBalieil 3amsToit, coobialee, B CKOMbKUX
CeKyH/IaX IoC/e Hauala KOMIIO3UI[NY HaXOAUTCS MOMEHT, C KOTOPOTO ee ClefyeT
npourpbiBaTh. Ecnu nepepats 0,0, My3blka HauHeT BOCIIPOM3BOIUTLCA C CAMOTO
Hayasa.

UrpoBom yukn

Kop nrpoBoro 1yxsia oCTOSIHHO OOHOBJISIET COCTOSIHVIE UTPOBOTO MMpa, U3-
MeH;IS TIOJIOXKeHNe CIIPAITOB UTPOKaA U 3/I0fe€B, 0OpabarsiBasi COOBITH, CO3HAH-
HBIE pygane, ¥ 0TOOpakass HOBBII UTPOBOI MUP Ha 3KpaHe. Bce aT0 mpomcxomut
HECKOJIbKO JIECATKOB Pa3 B CEKYH/Y, YTO 3aCTaB/IsieT UTPy paboTaTh B pexxmme pe-
AlIbHOTO BPEMeHI.

Crpoxa 79 — Hayasl0 OCHOBHOT'O UTPOBOTO IIMKJIA.

79. while True: # JirpoBOV LVKI BHIONHAETCH, NOKa MIpa paboraer.

80. score += 1 # YBenuueHue KOJUYECTBA OUKOB.

Kog B cTpoke 80 yBennumBaeT KOMMIeCTBO OYKOB UTPOKA IPH KaXKHOI uTepa-
LMV UTPOBOTO IMKJIA.

YeM fjo71blile UTPOK IPOJO/KAET UTPATh, He IIPOUTPbIBAs, TeM OOJIbllIe Y HETO
CTAHOBUTCS OYKOB. LIMKJI IIpepBeTCst TONBKO TOTAA, KOTa UIPOK MO0 IPOUTPAET,
nn60 BBIAAET U3 IPOTrPaMMBbl.

O6paboTka cobbiTUIN KNaBMaTypbl

CylLIecTBYIOT Y4eTbIpe TUIA COOBITHIL, KOTOpbIe IIporpaMma 0yaer o6pabarbi-
BaTh: QUIT, KEYDOWN, KEYUP 1 MOUSEMOTION.
B cTpoke 82 HaumHaeTcs KOJI, yIPaB/IAIONINIL COOBITUAMI.

82. for event in pygame.event.get():
83. if event.type == QUIT:
84. terminate ()

OH BbI3bIBaeT (PyHKLMIO pygame.event.get(), KOTOpas BO3BpallaeT CIIMCOK
o6bexToB Event. Kaxkzpiit 06peKkT Event mpencrasiseT coboit coOpiTHE, KOTOPOE
IIPOM3OLIO C MOMEHTA IIOC/TIefIHETO BbI30Ba pygame.event.get (). Kop mposepser
aTpubyT type o6bekTa Event, 4YTOOBI y3HATh, KAKOI 9TO TUIL COOBITNS, a 3aTeM 00-
pabaTbIBaeT ero COOTBETCTBYIOLIYM 0OPa3oM.
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Ecmu atpubyT type o6bekTa Event paBeH QUIT, 3HAUNT, IIOIb30BATENb 3aKPbIT
nporpammy. Koncranra QUIT 6bUIa MMIOPTMPOBaHa 13 MORY/IA pygame. Locals.
Ecnmu tun co6nrtuss — KEYDOWN, 3HAUUT, VTPOK HaXKasm KIaBUILY.

86. if event.type == KEYDOWN:
87. if event.key == K z:
88. reverseCheat = True
89. if event.key == K x:
90. slowCheat = True

C nomompio event.key == K z KojJ B CTpOKe 87 IIpOBEPAET, YKa3bIBAET JIU CO-
ObITHE Ha Ha)XKaTye KaaBuum Z.

Ecmum srto ycnoBue MCTMHHO, MHTEPIPETATOP NPUCBAMBAET IIEPEMEHHON
reverseCheat 3HaueHue True, YTOOBI AKTMBUPOBATD YUT-KOJ, OOpPaTHOTO HAIIpaBJIe-
HUA. AHATIOTMYHO KOJI B CTpOKe 89 MpoBepsieT, HaJKaTa 1 Kaapuiia X A7 aKTUBa-
LM 9UT-KOJIa 3aMeJICHNA.

Kog B cTpokax 91-102 onpepensieT, 6510 U CO3TaHO COOBITHE, OTBEYAIOIIEe
3a Ha)kKaTue UTPOKOM OJHOI U3 KIaBUII CO CTpenKamMu i knasui W, A, S umm D.
ITOT KOJ, aHaJIOrM4YeH 06pabOTKe HAXKATUII KIAaBUII KJIABMATYPbl B IPOrpaMMax
U3 NPENbIAYLIUX I71aB.

Ecmut tun co6prtyst — KEYUP, 3HAYMT, UTPOK OTIIYCTI/I KJIABMUILY.

104. if event.type == KEYUP:

105. if event.key == K z:
106. reverseCheat = False
107. score = 0

108. if event.key == K x:
109. slowCheat = False

110. score = 0

Kogn B cTpoke 105 mpoBepsieT, OTIYCTUII I UTPOK K/IABUILY Z, YTO [JeaKTUBU-
pyeT uuT-Kof, o6paTHOro HampasiaeHus. B TakoM crydae xof B cTpoke 106 mpu-
CBayBaeT IepeMeHHOIT reverseCheat 3HadeHme False, a Ko B cTpoke 107 cOpachl-
BaeT cueT 1o 0. COpoc 0YKOB IpefHa3Ha4YeH [JIA TOTOo, YTOObI OTOMBATH y UTPOKA
JKe/IaHMe MCIO/Ib30BaTh YNUT-KOJbL.

Kog B cTpokax 108 — 110 BBINOTHAET TO XK€ caMoe I Ka1aBuiy X U 4uT-
Kopa 3aMepneHu:A. Korga xnaBuma X OTIycKaeTcs, lepeMeHHoM slowCheat mpu-
cBayBaeTCs 3HaUeHMe False, a cueT UTpoKa cOpachIBalOTCs 10 0.
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B 060t MOMEHT UTPbI UTPOK MOXKeT HaxkaTb K1auiny Esc, 4ToObI 3aBepumTh
UTpY.

111. if event.key == K ESCAPE:
112. terminate ()

Kop B cTpoke 111 ompepenser, Obita mu ornyleHa xiasuma Esc, mposepsis
event.key == K ESCAPE. Eciu Tak u ecTb, KOfi B CTpoKe 112 BbI3bIBaeT QyHKINIO
terminate () 71 BBIXO/Ia U3 IIPOrPaAMMBI.

Kop B cTpokax 114-121 npoBepsieT, 6blIa 11 OTHYILICHA OJHA U3 KIaBUII CO
crpenkamu win W, A, S ninn D.

B sTOM ciryyae mHTEpIIpeTaTOp NPUCBAaMBAET COOTBETCTBYIOLEN ITEPEMEHHOM
nepeMenleHns sHadeHue False. 9TO HalOMMHAET KOJ| IlepeMellieHNA B IPOrpaM-
Max u3 rmas 19 u 20.

O6paboTka coObITUIN MbILLN

Tenepn, xorya BbI pa3oOpamich ¢ COOBITUAMY KJIaBUATYPBI, jaBalite 06pabo-
TaeM BCe BO3MOXKHbIe cOOBITHS MbIIIN. VIrpa «JIoBKau» He pearupyeT Ha HaKaTue
UTPOKOM KHOIIKM MBIIIY, HO OTK/IMKAEeTCS Ha JABIDKEHMe ee Kypcopa. braromaps
3TOMY y UTPOKa eCTb JiBa CII0co0a yIIpaB/ieHNs IepCOHaXKeM B UIpe: KJIaBUaTypoi
VLY MBILIBIO.

Co6bITue MOUSEMOTION reHepupyeTcst KaXKAblil pas, KOIZja MbIIIb [lepeMelaeT-

CA.

123. if event.type == MOUSEMOTION:

124. # Ecivt Mplib IBVXETCS, NMEPEMECTUTH UTPOKA XK yKa3aTeNo M.
125. playerRect.centerx = event.pos[0]

126. playerRect.centery = event.pos[1]

O6mpexTsl Event ¢ aTpubyTOM type, MMeIMM 3HadYeHme MOUSEMOTION, Takxe
comepar aTpubyT pos At 06pabOTKM MO3MIMM COOBITMS MbILN. ATpUOYT POS
XPaHUT KOPTeX KOOPAMHAT X U y MeCTa, KyAa B OKHe IepeMeCTIICS yKasaTelb
MBIIIN.

Ecnmu tun co6brtyst — MOUSEMOTION, mepCcoHaXK UTPOKa MepeMeliaeTcs B IOJI0-
JKeHIe YKasaTesi MbIIIN.

Kop B cTpokax 125 1 126 ycraHaBIMBaeT KOOPAMHATHI X U ¥ LIEHTpPa CIpaiiTa
UTPOKa PaBHBIMU KOOPAVHATAM yKa3aTe/s MbIIIN.
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Jo6aBneHne HOBbIX 3n104e€eB

IIpu xaxkpoll uTepauy UIPOBOTO LMK/IA KOJ YBeIMUYMBAeT 3HaueHUe Ilepe-
MeHHOM baddieAddCounter Ha egVHMUILY.

127. # Ecq HeoOxommMo, IOOaBUTH HOBHX 3JI0[EEB B BEDXHKK YaCTh SKPaHA.
128. if not reverseCheat and not slowCheat:
129. baddieAddCounter += 1

ITO MPOUCXOAUT, TONBKO €CIM YNT-KOIbI He BKIoueHbl. [loMHMTe, 4TO 3Hade-
HIie ITepeMeHHbIX reverseCheat u slowCheat paBHO True, IIOKa yIep>KMBAIOTCA KJla-
Bumm Z u X, cooTBeTCTBeHHO. [IoKa OHU yhep>KMBalTCs, 3HaUeHe IIepeMeHHO
baddieAddCounter He yBeIM4YMBAETCA, TAK YTO B BEPXHEN 4aCTI SKpaHa He IIOABATCA
HOBBIE 37I0JEMN.

Korma 3HavyeHme mnepeMeHHON baddieAddCounter mocTuraeT 3HaueHUs
ADDNEWBADDIERATE, IpUXOAMUT BpeMs Z0OaBUTh HOBOrO 370fes1. CHavana 3HaUYeHue
nepeMeHHOI baddieAddCounter cOpacpiBaeTcs Ho 0.

130. if baddieAddCounter == ADDNEWBADDIERATE:
131. baddieAddCounter = 0
132. baddieSize = random.randint (BADDIEMINSIZE, BADDIEMAXSIZE)

133, newBaddie={'rect':pygame.Rect (random.randint (0, WINDOWWIDTH-baddieSize), 0-baddieSize, baddieSize, baddieSize),
134, "speed': random.randint (BADDIEMINSPEED, BADDIEMAXSPEED),

135. 'surface':pygame.transform.scale (baddieImage, (baddieSize, baddieSize)),
136. }

Kop B cTpoke 132 onpenernseT pa3Mep 3/10fes B IMKCeNsAx. Pasmep Oyner cny-
YalfHBbIM IIe/IbIM YMC/IOM B Auamna3doHe oT BADDIEMINSIZE mo BADDIEMAXSIZE, TO eCThb
MEX]y KOHCTaHTaMu cO 3HadeHuaAmMu 10 u 40, IpUCBOEHHBIMU M B CTPOKaX Kopia 9
1 10, COOTBETCTBEHHO.

B crpoke 133 cosfaercs HOBasd CTPYKTypa JaHHBIX 37I0fiesl. 3aIllOMHMUTE,
CTPYKTYypa JaHHBIX /11 baddies — 3TO MPOCTO CMOBaph ¢ Kmovyamu 'rect', 'speed’
u 'surface'. Kimrou 'rect' comepXMT cChUIKY Ha 00BEKT Rect, KOTOPBI XpaHUT Me-
CTOIIO/IOKEHME U Pa3Mep 37I0fes.

QyHKIMA-KOHCTPYKTOP pygame.Rect () MMeeT 4eThIpe IMapaMeTpa: KOOp/iMHa-
Ty X BepXHeil CTOPOHBI 06/1aCTV, KOOPAMHATY y JIeBOJ CTOPOHBI 00/1aCTH, @ TAKXKe
HIVPUHY U BBICOTY B IIMKCEIIAX.

3nozeit JOMKeH MOABUTHCA B CIy4YaliHONM MO3UIIUY B BEPXHEIT YaCTU OKHa, I10-
3TOMY IlepepaiiTe random.randint (0, WINDOWWIDTH - baddieSize) mmsa KoopAMHATbHI

Wrpa «JloBkau» ¢ rpaduKoii 1 3ByKom 401



x 3noges. IIpuunHa, Mo KoTopoii Bbl nepegaete WINDOWWIDTH — baddieSize BMecTO
nepeMeHHo WINDOWWIDTH, 3aK/II09aeTCsA B TOM, 4TO €C/IU JIEBasA CTOPOHA 3710/1es Ha-
XOAUTCSA CIIMIIKOM JAaJIeKO CIIPaBa, TOTJA YacTh 3/I0fiesd BBIJIET 3a Ipefe/ibl OKHa,
U He OyZeT BUHA Ha 9KpaHe.

HwxHaa cToOpoHa 31071es1 TO/KHA PACIIONaraThCsa IPsAMO HaJl BEPXHEN TPaHu-
Lieil OKHa, KOOpAMHATa y KOTOpoit paBHa (. YTOOBI IOMECTUTD Tyfa HUXKHIOK CTO-
pOHY 37107e4, IPMUCBOIITE €0 BeEpXHell CTOpoHe 3HadeHne 0 — baddieSize.

IupyuHa u BbICOTA CIIpaAliTa 370[es JODKHBL OBITH OLVHAKOBBIMMU (€ro M30-
OpakeHMe NMeeT KBafipaTHYI0 (HOpMY), IO3TOMY IiepesaiiTe 3Ha4eHMe baddieSize
B Ka4eCTBE TPETHETO U YETBEPTOrO apTYMEHTOB.

CKOpOCTb, € KOTOpOIi 3/I0fi€ll IepeMeljaeTcsl BHU3 IO SKPaHyY, 3a/laeTcA
B Kmrode 'speed'. YCTaHOBMUTE €ro paBHBIM CIy4YaliHOMY LI€JIOMY YMCITY MEXIY
BADDIEMINSPEED m BADDIEMAXSPEED.

3aTeM KOZ B CTpOKe 138 106aBUT HEJaBHO CO3[AHHYIO CTPYKTYPY AaHHbIX 3710~
Ies B CIIMCOK CTPYKTYP JIAaHHBIX 3/I07el.

138. baddies.append (newBaddie)

[IporpamMma WMCHONMB3yeT 3TOT CIUCOK, YTOOBI IPOBEPUTH, CTOTKHYICS JIN
CIIPAIIT UTPOKA C KAaKUM-/IMOO CIIPAiITOM 3/10fiesl, M OLPeNeNTD, Ifie B OKHE OTO-
Opaskarb 3/10/ie€eB.

MepemelueHne cnpaiiToB MrpoKa n 3104eeB

YeTplpe mepeMeHHBIX IepeMeleHns moveleft, moveRight, moveUp m moveDown
HIPMHUMAIOT 3HadeHus True U False, KOIA pygame reHepupyer coObITus KEYDOWN
u KEYUP, coOTBeTCTBEHHO. Ec/u cripaiiT UTpoKa mepeMelnaeTcs B/IeBO, a €ro jeBast
cTopoHa 6ornblite 0 (To ecTh OOJbIIIE IEBOI TPAHMUIIBI OKHA), TO 00BEKT playerRect
HO/DKEH IIepeMEIaThbCs BIEBO.

140. # Tlepemellerne UIPOKa MO SKPaHY.
141. if moveleft and playerRect.left > 0:
142. playerRect.move ip(-1 * PLAYERMOVERATE, 0)

Merop move ip() GymeT mepeMenaTb 06BEKT Rect TOPM3OHTANTBLHO WM BEPTH-
KaJIbHO Ha OIPENENEeHHOE KONMUYECTBO MMUKCenen. IlepBpiM aprymeHnTOM move ip ()
ABJIAETCA KONMMYECTBO IIMKCeNlell, HA KOTOpoe 00BbeKT Rect HY)KHO IepeMeCTUTb
BIIPaBO (YTOOBI IIEPEMECTUTD €ro B/IEBO, IepefaliTe OTPUIATEIbHOE Iie/loe YNC-
710). Bropoit aprymeHT — Ha CKOJIBKO MMKCeNell IepeMecTUTh 00beKT Rect BHU3
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(mmsa mepeMelnieHMs1 BBepX IepefaliTe OTpuLiaTenbHOe Iienoe uncno). Hampumep,
playerRect.move ip(10, 20) mepemMecTuT 0ODbeKT Rect Ha 10 mMKcetelt BIIPaBo U Ha
20 muKcenen BHU3, a playerRect.move ip(-5, -15) — Ha 5 muKceneil B1€BO U Ha
15 nuxceneli BBepX. BykBbl ip B KOHIle MMeHM MeTOfa move ip() O3Ha4alT «in
place — Ha MecTe». ITO CBSA3AHO C TEM, YTO METOJ, M3MEHsIET CaM 0OBEKT Rect BMe-
CTO TOrO, YTOOBI BO3BpAIIaTh HOBBIIT 00BEKT Rect ¢ BHECEHHBIMM M3MEHEHVSIMIA.
Cy1iecTByeT TaK)Ke METOJ move (), KOTOPBIiT He U3MeHseT 00beKT Rect, HO BMeCTO
9TOTO CO3/jaeT M BO3BpAIljaeT HOBBIT 0ObEKT Rect B HOBOM PacIO/IOKEHN.

O6mpexT playerRect Bcerpa OypeT HepeMellaTbcsi Ha KOMMYECTBO IIMKCeTeN
PLAYERMOVERATE. YTO6BI cHeaTh OTpUILIATENIbHOE 11€7T0€ YN CIIO U3 TTOTI0KUTENbHOTO,
YMHOXbTe ero Ha -1. B ctpoke 142 Bbipakenue -1 * PLAYERMOVERATE paBHO -5, ITO-
CKONbKY B PLAYERMOVERATE xpanuTtcA 5. IlosaTomy BpI3OB playerRect.move ip(-1 *
PLAYERMOVERATE, 0) mepemecTut playerRect Ha 5 mMKcesell BI€BO OT €0 TEKYILETO
MECTOIONOXKEHU .

Kop B cTpokax 143 o 148 menaeT TO ke camoe i1 TPeX OCTaAbHbIX HallpaB-
JIEHUI1: BIIPaBO, BBEPX U BHNS.

143. if moveRight and playerRect.right < WINDOWWIDTH:
144, playerRect.move ip (PLAYERMOVERATE, 0)

145. if moveUp and playerRect.top > 0:

146. playerRect.move ip(0, -1 * PLAYERMOVERATE)
147, if moveDown and playerRect.bottom < WINDOWHEIGHT:
148. playerRect.move ip(0, PLAYERMOVERATE)

Kaxxpas 3 Tpex MHCTpyKIuii 1f B cTpokax ¢ 143 o 148 mpoBepseT, pucBoe-
HO /1M 3Ha4YeHue True COOTBETCTBYIOLIEN IEPEMEHHO NIepeMeNeHNs Y HaXOIUTCS
M CTOpPOHA 00'beKTa Rect UTPOKA BHYTPM OKHA. 3aTeM OHA BBI3bIBAET METOJ love
ip() mna nepeMeleHnA o6beKTa Rect.

Terepb Kof mepebupaeT KAXKAYIO CTPYKTYPY AaHHBIX 37I0[ies B CIIMCKe baddies,
4TOOBI HEMHOTO [IepeMeCTUTD 3710/ieeB BHUS.

150. # [lepemelieHne 3JI0€EB BHU3.

151. for b in baddies:

152. if not reverseCheat and not slowCheat:
153. b['rect'].move ip(0, b['speed'])

Ecnu By OfiuH U3 YUT-KOJIOB He ObII AKTUBUPOBAH, TO MECTOIIONIOXKEHME 3710~
Iiest M3MeHseTCsl Ha KOMMYECTBO MUKCETIEN, PAaBHOE ero CKOPOCTH (XpaHsIeics
B Kitoue 'speed').
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Peannsaunsa unt-Kkonos

Ecim akTBUpOBaH 4UT-KOJ 0OpaTHOTO HaIlpaB/IeHN, TOTA 37I0[ell JOIDKeH
NIEpEeMeCTUTHCA BBEPX Ha 5 MMKCEIENt.

154, elif reverseCheat:

155. b['rect'].move ip(0, -5)

Ilepenmaya -5 B KauecTBe BTOPOTO apryMeHTa MeTOIy move ip () mpuBefeT K Ile-
peMeleHNI0 06 beKTa Rect BBEpX Ha 5 MUKCeIell.

Ecnu 6611 aKTMBMPOBaH YUT-KOJ 3aMeJ|/IeHNs], TOIZa 3/10fell Bce paBHO OyaeT
IBUTATHCS BHM3, HO CO CKOPOCTBIO 1 MMKCEITb 32 UTePaIio UTPOBOTO IMKIIA.

156. elif slowCheat:
157. b['rect'].move ip(0, 1)

3HavyeHMe HOPMA/IbHOI CKOPOCTM CIpaliTa 3/1ofiest (XpaHAIIENCs B KIIOYe
"speed' CTPYKTYpbI JaHHBIX 3/10fies]) UTHOPUPYETCA IPY aKTUBAIMM YUT-KOfa 3a-
MEJJIEHNS.

YpaneHve cnpaiiToB 3n0eeB

Bce cripaiiTel 3710/ieeB, KOTOpbIe BBINIA/IN 3a IIpefie/ibl HYDKHEl IPaHuUIbl OKHA,
JOJDKHBI OBITh yHameHbl 13 crmcka baddies. [ToMHuTe, 9TO HeNb3s1 JOOABIATD MU
YHAIATh 9/IEMEHTHI CIMCKa BO BpeMs Ilepebopa 3Toro cmucka. Bmecto mepebopa
crvicka baddies ¢ momornbo 1uKia for, mepebupaiite konuw cumcka baddies. Yro-
6bI cenaTh 3Ty KOIINIO, VICTIONIb3YITE IIyCTOM OIlepaTop cpesa [:].

159. # YIaneHue 3JI0[€e€B, YIABLMX 3@ HUKHOW TPaHULY SKpaHa.

160. for b in baddies[:]:

Huxkn for B cTpoke 160 ncnonbsyeT NEpeMEHHYIO b /I TEKYILETO 3/IEMEHTa
npu nepebope baddies|:]. Ecinu 3mopmeit HaXOQUTCs HIDKE HIDKHEI TPAHNIIBI OKHA,
ero HeoOXOAMMO YHAIUTD, YTO MBI U ieJlaeM B CTpoKe 162.

161. if b['rect'].top > WINDOWHEIGHT:
162. baddies.remove (b)
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CnoBapb b — 9T0 Tekylas CTPYKTypa JaHHBIX 3/107es U3 CrMcKa baddies|:].
Kaxpas cTpykTypa HaHHBIX 3710151 B CIIUCKE IIPELCTaB/LAeT COOOIL CTIOBAPD C KITI0-
4oM 'rect’, B KOTOpOM XpaHMUTCA 00beKT Rect. Takum obpasom, b['rect'] sABmA-
eTcA 00beKTOM Rect A crparita 3nofes. Hakower, arpubyToM top BbICTyNaeT
KOOPJYHATA ¥ BePXHell CTOPOHBI IIPAMOYTO/NbHOI obnactu. IloMHMTE, YTO KOOP-
JVHATBI Y YBEIMYMBAIOTCA IO HalpaBieHuio BHU3. VTak, Boipakenne b['rect'].
top > WINDOWHEIGHT ImMpoOBepUT, HAXOAMTCS I BEPXHASA CTOPOHA 3710/ HIDKEe HIDK-
Hell TpaHuIbl OKHA. Ecim aTo yCcmoBme UCTUHHO, TOTfa KO, B CTPOKe 162 ynanser
CTPYKTYPY JaHHBIX 3/I0flesl 3 CIIMCKa baddies.

OTo6paxkeHne oKHa

IToce TOrO, KaK BCe CTPYKTYPbI JAHHBIX ObLIY OOHOBJIEHBI, € IOMOLbIO (PYHK-
M MOZLY/IA pygame Hy>KHO OTOOpasuTh UTpoBoli Mup. brarogaps Tomy, 4To Urpo-
BOJI IIVIKJI BBIIIOJIHACTCS HECKOJIBKO Pa3 B CEKYHJY, BO3HMUKaeT 3G eKT IIaBHOTO
IepeMelleH s CIIPAiTOB UTPOKA I 37I0/IeEB.

Ilo Toro, kKak 6ymeT oTo6paxkeHO YTO-/MMOO ellle, KOJ B CTPoKe 165 3anuBaeTr
1[BETOM BCe OKHO, CTMpPasi BCe, 4TO B HEM ObUIO OTOOpa’keHO paHee.

164. # OrofpaxeHne B OKHE UT'POBOTO Mypa.

165. windowSurface.fill (BACKGROUNDCOLOR)

ITomHuTe, 4TO 06BEKT Surface B windowSurface — 0co6bIil, IOTOMY YTO OH BO3-
Bpamaercs pygame.display.set mode (). IToaToMy Bce, 4TO OTOOpaXKEHO Ha 3TOM
obpexTe Surface, MOSIBUTCSI HA 9KPaHe [OC/IE BbI30Ba pygame.display.update ().

OTo6parkeHne O4YKOB UrpoKa

Kog B cTpokax 168 1 169 BBIBOZUT TEKCT O TEKYIL[eM CYeTe ¥ Ty4LIeM pe3yyb-
TaTe B BEPXHEM JIEBOM YIJIy OKHa.

167. # OrobpaxeHye KONMYECTBA OUKOB I JIyUWETO Pe3yJbTaTa.
168. drawText ('Cuer: %s' % (score), font, windowSurface, 10, 0)
169. drawText ('Pexopn: %s' % (topScore), font, windowSurface, 10, 40)
B BeIpakenum 'Cuer:% s's (score) MCIIONIb3YETCA MHTEPIIONALMA CTPOK JJIA

BCTaBKM 3HAYEHMsl [IEPEMEHHOIl Score B CTPOKY. JTa CTPOKa, 00beKT Font, Xpa-
HAIMIICA B IIepeMeHHOII font, 00beKT Surface mist oTOOpa>keHMs Ha HEM TEKCTa,
a TaK)Ke KOOPAMHATBI X U Y MO3ULIVM, KYAa JODKEH OBITh IIOMellleH TeKCT, epefa-
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I0TCsA MeTony drawText (), KOTOPBIi 6y,ueT 06pa6aTbIBaTb BBbI30B METOJIOB render ()
mblit().

Cpenaiite TO >Xe camoe st oTobpaxkeHus pekoppa. [lepenaiite snauenue 40
B KaueCTBe KOOPAMHATHI ¥ BMeCTO (, YTOOBI 3HAYeHMe PEKOPAa 0TOOpaXkaioch MOx
CTPOKOIJ TEKYIIEr0 KOMMYECTBA OYKOB.

OTo6pakeHMe CNpaiiToB UrpoKa u 3nofees

Vudopmanusas 06 uUrpoke XpaHUTCI B J[IByX PasINYHbIX IepPeMEHHBIX.
playerImage — 3TO 00BeKT Surface, KOTOPBII COEPKUT BCe IIBETHBIE IIMKCE/N, U3
KOTOPBIX COCTOUT M300paskeHNe CIIpaiiTa UTpoKa. playerRect — 3T0 00BEKT Rect,
KOTOPBIII XPAaHUT pasMep M MECTOIIONIOXKEHNE CIIPaliTa UTPOKa.

Metop, blit() orobpaxkaeT cIpailT urpoka (Haxommurcs B playerImage) Ha
windowSurface B mosuuuu playerRect.

171. # OroOpaxeHne NMPAMOYTOJBHMKA UTPOKA.

172. windowSurface.blit (playerImage, playerRect)

Luxn for B cTpoke 175 oroOpaxkaeT CHpaliT KaXK[Oro 3/0fiess Ha OObeKTe
windowSurface.

174. # OrobpaxeHne Kaxmoro 37omed.
175. for b in baddies:
176. windowSurface.blit (b['surface'], b['rect'])

Kaxxpp1it aneMeHT B criycke baddies — 3To crmoBaps. Kittoun coBapeii 'surface’
u 'rect' comepskat 00beKT Surface ¢ M30OpaskeHUeEM 37IOfest 1 0OBEKT Rect ¢ MH-
(dopmarimeri 0 ero pacIoIoKeHUN M pa3Mepe, COOTBETCTBEHHO.

Teneps, korga Ha windowSurface Bce 0TOOpaXKeHO, HAM HY>KHO OOHOBUTH OKHO,
4TOOBI UTPOK MOT BUZETb €T0 COREP>KIMOe.

178. pygame.display.update ()

OTO6pa3MM Ha 5KpaHe 3TOT 00beKT Surface, BbI3BaB MeTOJ update ().

MpoBepKa Ha CTONKHOBEHUA

Kog B cTpoke 181 mpoBepsieT, CTOTKHY/ICA /M CIIPAT UTPOKA CO CIpaiiToM
KakKoro-nmbo 37ogesi, IIyTeM BbI3oBa pyHKuum playerHasHitBaddie (). dra dyHK-
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1M BEpPHeT 3Ha4eHue True, eC/I IIePCOHAK UTPOKA CTONKHYIICA C MI0OBIM U3 3710-
IeeB U3 crucka baddies. B mporuBHOM cilydae QYHKIMs BO3BpalljaeT 3HaYeHUe

False.

180. # llpoBepka, NOman J¥ B UTPOKAa KAaKOM-IMOO U3 3IIOZEEB.
181. if playerHasHitBaddie (playerRect, baddies):

182. if score > topScore:

183. topScore = score # ycTaHOBKa HOBOTO PeKOpZa
184. break

Ecnu cpaiit urpoka CTONMKHYICA CO CIIPATOM 37I0fiesA, M €CTIM TEKYIee KO-
4eCTBO OYKOB OOJIbIlle, YeM IIPEAbIAYINI PEKOP/, TOT/a KOj B CTpokax 182 u 183
06HOBJIsIET ero. VIHTepIipeTaTop BBIXOAUT U3 UTPOBOTO LIMK/IA B CTPOKe 184 u me-
pexomut K cTpoke 189, sapepmas urpy.

Bo nsbe>xaHye BBIIIOTHEHVS KOMIBIOTEPOM UTPOBOTO IVIK/IA HACTONBKO ObI-
CTPO, HACKOTIBKO OH MOXKeT (9TO ObI/IO ObI CMIIKOM OBICTPO [Is1 UTPOKA, U1 OH ObI
Cpasy >ke IIpONUTpai), Mbl BbI3bIBaeM MeTOf mainClock.tick(), mpmocTaHaBmMBas
UTPY Ha OY€Hb KOPOTKOE BpPeM::

186. mainClock.tick (FPS

Ira maysa OyfeT JOCTATOYHO JIMHHOMN, 4TOOBI 0bOecrednTh okoo 40 (3Ha-
JeHMe, XpaHsilleecss B IepeMeHHOI FPS) uTepaumii UTPOBOTO IMK/IA KOKAYIO ce-
KYHZY.

JKpaH OKOHYaHUA Urpbl

Korga urpox mpowmrpsiBaet, BocrpousBefeHne (GpoOHOBOI MY3bIKM IIpeKpa-
IJAeTCs U VICHOHACTCA 3BYKOBON 3¢ (eKT, CBUJIeTe/IbCTBYIOINIT 06 OKOHYaHUYU
UTPBL

188. # OroBpaxerue uIDH ¥ BEBOL Hammucy 'Jirpa OkoHYeHa'.
189. pygame.mixer.music.stop (
190. gameOverSound.play ()

Kop B cTpoke 189 BbIsbiBaeT pyHKI[MIO Stop () B MOZY/Ie pygame . mixer.music mist
ocTaHoBKY (oHOBOIT My3bIkU. Kop B cTpoke 190 BbhI3bIBaeT MeTOJ play () B 0Obek-
Te Sound, XpaHsAmeMcs B gameOverSound.
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3areM Kofi B cTpoKax 192 u 193 BbI3bIBaeT (byHKumo drawText (), 4TOOBI BBI-
Bectu TekcT «ITPA OKOHYEHA!» Ha 06 beKT windowSurface.

192. drawText ('VI'PA OKOHUEHA!', font, windowSurface, (WINDOWWIDTH / 3), (WINDOWHEIGHT / 3))
193. drawText (' Haxunre kiasyuy mns Hauasa Hosovurps', font, windowSurface, (WINDOWWIDTH/ 3) -120, (WINDOWHEIGHT /3) +50)
194. pygame.display.update ()

195. waitForPlayerToPressKey ()

Kop B cTpoke 194 BbI3biBaeT MeTop update (), YTOOBI BBIBECTH ITOT 0OBEKT
Surface Ha sxpaH. [Tocie 0TOOpaskeHMsI TeKCTa UTPa OCTaHAB/IMBAETCS, IOKA UTPOK
He Ha)KMET K/TaBUIITY, BbI3BaB d)yHKLU/Ho waitForPlayerToPressKey ().

ITocne TOro Kak UrpoK Ha>KMMaeT K/IaBULIY, MHTEPIIPETATOP BBIXOJUT U3 BbI-
30Ba waitForPlayerToPressKey() B cTpoke 195. B 3aBMCMMOCTM OT TOrO, CKOJIBKO
BpeMEH!U y UIPOKa YXONUT Ha TO, YTOOBI Ha)KaTh K/IABUILNY, 3BYKOBOIl 3¢ deKT
60 MPOFOIKaeT MPOUTPHIBATHCS, MO0 HeT. UTOObI OCTAaHOBUTH ITOT 3BYKO-
Boit appeKT mepes HavuaIoM HOBOI UIPBI, KO, B CTPOKe 197 BbI3bIBaeT (YHKLIUIO
gameOverSound.stop ().

197. gameOverSound. stop ()

Bor Hamra rpaguyeckas urpa v 3akoH4eHa!

N3meHeHune urpbl «JloBKau»

Bl MOXKeTe HaliTU UTPY CIMIIKOM NIPOCTO MM CIMIIKOM CIOXHOI. K cya-
CTbIO, €€ JIETKO M3MEHUTD, Be[lb Mbl IIOTPATU/IM BPeMS Ha UCIIONb30BaHME KOH-
CTaHT BMECTO TOTO, YTOOBI BBOAMUTDH 3HAYeHUs Hampsmylo. Temepb Bce, 4TO
HaM HY>XHO Ce/nath sl MOfu(UKaIUY UTPbl — 9TO USMEHUTDb 3HaYeHMsI KOH-
CTaHT.

Hanpumep, eciu Bbl XOTUTE, YTOOBI IIPOrpaMMa B 11€I0M BBINTOTHSIIACH MeJ-
JIEHHEE, IIPUCBOITE IIEPEMEHHON FPS B CTpOKe 8 MeHbllee 3HaYEHNE, HAIpUMED,
20. DTO IpMBELET K TOMY, YTO CIPANThI 3/I0[jeeB U UTPOKa OyAyT IepeMelaTbCs
MeJIeHHee, IIOCKOIbKY UTPOBOJI LMKIT OyeT BBITOMHATHCS INIIb 20 pa3 B CEKYHAY
BMecTO 40.

Ecnu xoTuTe 3aMeiIUTh TONIBKO CIIPANiTHI 3/10/i€€B, YMEHbIINTE 3HaYEHME TIepe-
MeHHOJ1 BADDIEMAXSPEED, HanrpuMep J10 4. 9To 3aCTaBUT CITPaiiThl BCEX 3/107ie€B Tepe-
MeIAThCA Ha KOIMYECTBO IMKCeel B uanasone oT 1 (3HayeHue BADDIEMINSPEED)
1o 4, a He 1-8, 3a OfHY UTEPALVIO UTPOBOTO LIMKJIA.
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Ecru xoTyTe BMECTO 6O/IBIIOTO KOMMYECTBA MaJIeHbKIX 37I04€€B MOMY4NTh He-
CKOJIBKO 37I0fieeB MOOOIbIIe, YBEIUYbTe 3HAYCHNUE ITepeMeHHO ADDNEWBADDIERATE
Io 12, BADDIEMINSIZE mo 40, a 3HaYeHMe repeMeHHoIT BADDIEMAXSIZE mo 80. Termepn
CIIPAIITHI 3710/ieeB J00ABSIOTCS KaXKple 12 nTepannii UTPOBOTO [{MK/Ia BMECTO 6
UTepaLuii, TaK 4YTO UX OyHeT BBOe MeHbllle, yeM paHblie. Ho, 4T06bI nrpa ocra-
BaJIaChb MHTEPECHOM, pasMep 37I0[EE€B 3HAYNTENbHO YBETNINUTCA.

He MeHs1s1 6a30ByI0 4acTh UIPbI, MOXKHO MI3MEHUTD JTI0OYIO 13 KOHCTAHT U pa-
IMKAaJIbHO MOBIMATD Ha paboTy urpsel. [IpopomKarite sKCIIepMMEHTNPOBATD C HO-
BBIMJ 3HAYEHUAMY KOHCTAHT, IIOKA Pe3y/IbTaT He YIOBIETBOPUT Bac.

3akKnyeHne

B oT/m4me OT paHHMX TEKCTOBBIX UTP, «JIOBKau» MeiICTBUTENHHO MOXOXK Ha CO-
BPeMeHHYI0 KOMIIBIOTEPHYO Urpy. OH copiepXXnT rpadyKy U My3bIKY, a TAK)Ke ITOf-
Iep>KMBaeT yIpaB/ieHNe MbIIIbI. XOTS MOAY/Ib pygamne MpefoCcTaBsaeT GpyHKIUN
U TUIIBI JAHHBIX B KA4eCTBE CTPOUTENHHBIX GIOKOB, UMEHHO BbI, TIPOTPAMMIICT,
CO3J1aeTe U3 HUX MHTEPECHDIE UTPHI.

BeI MOXeTe cHenaTh Bce 3TO, IIOTOMY 4YTO 3HAETe, KaK MOPYINUTH 3a4ady KOM-
IBIOTEPY — IIAT 3a IIAroM, CTPOKA 32 CTPOKOIL. BbIpakasich Ha sI3bIKe KOMIIbIO-
Tepa, Bbl MOXKeTe 3aCTABUTH €r0 TPOU3BECTU CIIOKHbIE MaTeMaTUYeCKue pacde-
TBI U BBIBECTH PE3Y/IbTAT I BaC. DTO [OIE3HOE YMeHNe, U 51 Haf[el0Ch, YTO BBI
IPOJJO/DKITE GOJIbIIle Y3HABATH O porpaMMupoBanuy Ha Python. (A Bexp y3Hatb
IPEJCTONT ellje TaK MHOTO!)

YKenaro Bam ycrexoB B co3gaHum coO6CTBEHHBIX UTp!
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Hayuutecsn pewartb sapaumn
nporpamMMmMpoBaHuA KpeaTuBHo!

NMPOrPAMMMUCT

AHTOH CcnpPoON
KPEATMBHbI NOAX0A K CO3AAHMIO KOAA

AGVAIAIT KAK 1TPOTPAMMECT

AT
TP T

e XXnBow A3bIK
* MHOXXecTBO NpMMepoB Ha A3blke C++
* YHMKanbHOe aBTOpPCKOe BUOEHME
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= =
HE vurraii B urpbl = co3gABAii ux!

3Ta KHUra Hayuut Bac pa3pabaTbiBaTh KOMMBIOTEPHLIE UrPblI NPU
NOMOLLM NONyNSAPHOro sa3bika nporpammuposanus Python — paxe
€Cnu Bbl HUKOTAQ PAHLLIE HEe 3aHUManuck nporpammuposanuem! Hau-
HUTE C CO34AHMA TaKMX NPOCTbIX urp, Kak «Bucenwya» u «Kpectu-
KM-HONMKMY», O 3aTeM NepenanTe K NPOABUHYTBIM QHUMWPOBAHHLIM U
O3BYYEHHbIM Urpam.

B NPOLECCE Bbl U3YYUTE K/IIOYEBBIE KOHLENLWMA
NPOrPAMMMPOBAHMSA W Y3HAETE, KAKS

@

@

@

Mcnonb30BATL LMK/bl, NEPEMEHHDIE U MHCTPYKLIMK

BbIBMPATL NPABUNIBHBIE CTPYKTYPbI AAHHbIX, TAKME KAK CIIMCKM,
C/TOBAPU M KOPTEXW

HENATL UIPbI C TPAGUKOA U AHUMALMER, UCNONb3YS MOAY/Ib PYGAME
Mcnonb3oBATL KPUNTOrPAGUIO A5 NMPEOGPA30BAHUA TEKCTOBbIX
COOBLLEHWIA B CEKPETHBIA Ko

OTNAXVBATE NPOrPAMMbBI M HAXOAWTH PACTIPOCTPAHEHHDIE OLUMBKW

B kHHre gocTynHo onucaHsl nepssle Wark 4ns Tex, KTo MHTepecyeTcs Nporpammm-
POBOHHEM, HO HE 3HAET, C Yero Hayate. Ha npumepe NPoCTIX, MMHAMANHCTHYHBIX
urp obbscHsOTCs ocHoBHble koHuenTs! Python 3 1 nporpammuposaris B uenom.
HYurarens nocreneHHo BBOAAT B KypC Aenq, Bbi4ABAS 30 PA3 POBHO CTOMLKO
MHGpOPMaLWK, CKONbKO HEOBXOOMMO ans MOHMMOHKS PaCCMaTDMBAEMON
nporpammsl. Ecnu sbi xoTHTe HQYATL NMCATL CBOIO NEPBYIO NPOrPAMMY yXe Ceroa-

HA, 3Ta KHAra — OTNMYHLIN Bbf60p.

©

press

no starch \ I| |
9

Koncrantun Mnsueriko,
pykosogutens otaena paspaborkn Pambnep/Mrpsi

ISBN 978-5-699-99572-1

1

785699"995721">

www. naslarch.com




