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6 06 asTope

Ob ABTOPE

Hps Kans6 — mpogeccop 8 UCSC Silicon Valley Extension u Yan-
BepcuteTe Kpemuuesoii fonunsl (panee [onnrexHunueckuit
kosnenx Korcsesna), rae oH mpenogaeT BBOAHBIE KYPChI TPOrpaM-
MUPOBAHNSA U KYPChI 00BEKTHO-OPUEHTUPOBAHHOTO ITPOTPAMMHUPO-
BaHUS Ha A3b1ke Python. MpB nmeeT cTenenu 6akanraspa 1 Maru-
CTpa B 06JTACTU KOMIIBIOTEPHBIX HAyK, 60see 30 eT 3aHNMaeTCs
O0OBEKTHO-OPHUEHTHPOBAHHBIM ITPOIrPAMMHUPOBAHUEM HA PA3THI-
HBIX A3bIKaX U 60see 10 seT nmpenogaet. Y Hero AecATUICTHUHI
ONBIT Pa3pabOTKN IPOTPAMMHOTO O6ECIIEUYECHMS C AKI[EHTOM

Ha ob6pasosarenpHoe I1O. Kak Furry Pants Productions on u ero
JK€Ha CO3/IaJIN U BBINYCTUJIN JIBA OOYJAIOIMNX AMCKA C IEPCOHA-
XKeM — TaaMaTuHIeM /lap6u B rmaBHON posn. MpB Takxke sSBasgeTCS
aBTopoM Learn to Program with Python 3: A Step-by-Step Guide to
Programming («Yunmcs mporpammuposath Ha Python 3. ITomaro-
BOE PYKOBOJICTBO IO TPOI'PAMMUPOBAHHIO»).

HpB akTUBHO yJacTBOBAJT B paHHEM pas3suTnu ciopra Ultimate
Frisbee®. On Bo3rmaBmn CO3JJaHIE MHOT'UX BepPCUI O(PULIHAIBHOTO
CcOOpHUMKA MPABUJI U CTAJI COABTOPOM U M3/[aTe/IeM ITEPBOI KHUTU
06 aToM Buze cnopra — Ultimate: Fundamentals of the Sport

(«Ultimate: OCHOBBI CIOPTa»).



O TEXHUYECKOM ABTOPE

MosnTte JlaBunod ¢ — He3aBUCUMbBIH KOHCYALTAHT IO pa3paboTKe
IIporpaMMHOro obecnedeHus. Ero o61acTu crenuainsaniuy BKIO-
gaoT DevOps u Linux. MonTe nporpamMupyeT Ha Python yxe
6osee 20 netT. O ncnoanzosax Python pis paspaboTku pazHo06-
Pa3HOro HPOrPAMMHOIO OOECIIEYEHU S, BKIIOYA KPUTUYECKU BaXK-

HBbIE 1A 6usHeca IPUJIOKECHUI 1 BCTPOCHHOCE T10.
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BNIATOAAPHOCTMU

A xoTen 661 MOGIATOAPUTD JTIOJIEH, KOTOPBIE ITOMOTJIN CO3ATh 3TY

KHUTY:

+ IJma CeeifrapTa — 3a TO, 9YTO IPUYIHJI MEHS K pygame (0OCOOGEHHO
3a ero Koz Pygbutton), 1 3a To, 9TO MO3BOJNI MHE UCTIOJIb30BATh
KOHIlenuio ero urpsl Dodger;

+ MomnTte /laBunodda, KOTOPBIH TOMOT MHE MOTYIUTH NCXOTHBIH
KOJl ¥ JOKYMEHTAITHIO K HEMY JIJIsl ITPABIJIBHOH COOPKHU C TTIOMO-
mpio GitHub, Sphinx u ReadTheDocs. 9ToT yenoBex TBOpUII
gyjeca, UCIOAb3ysl 6€CUNCIEHHOE MHOKECTBO HHCTPYMEHTOB,
YTOOBI YIPABISATHCSA C (patimammy;

+ Mounre Jasugodda (1a, 3T0 Bce TOT ke MapeHb) — 32 TO, YTO OKa-
3QJICS BBIJAIOIIMMCS TEXHUUECKUM PelleH3eHTOM. MoHTe a
OTJIMYHBbIE TEXHIYECKUE U aBTOPCKUE IPEIJIOKEHHS 110 BCEU
KHUTE, 1 MHOTHE IPHUMEPHI Kofta cTann 6osee Pythonic u 6oree
OOIT-oprneHTHPOBAHHBIMI UMEHHO TIOCJIE €TO KOMMEHTAPHUEB;

+ Tema Catps Kxuey, KOTOPBIi mpojierana MOTPCAIONYIO paboTy,
HApHCOBAB BCE€ OPUTMHAJIBHBIE CXEMBI I TOU KHUTH.

A He Xynox)HUK (1 AaKe He urpaio HU ofgHOoro Ha TB). Ter cmor
B35Tb MOU IIPUMUTHBHbBIC KapaHAAIIHbIe HAOPOCKU U IPEBpa-

THUTDb UX B YCTKUE, ITIOCTACAOBATEIbHDbIC IIPOU3BEJCHUA NCKYCCTBA;
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+ Xappucona Anra, Kesuna Jlasg u 9muim 91nc — 3a UX BKJIaJ
B XY/IO’KECTBEHHOE O(POPMICHIE HEKOTOPBIX UTP;

+ panHux penensenrtos: Mibio Kamoka, /Ixxetivu Kan6, I'eprany
Anmxenosy u /lxo JlanrMiopa, KOTOpbIe HAILTH U YCTPaHIIH
MHOTO OIIEYATOK U BHECJIU OTJIUYHBIC IIPEJJIOKEHUS IO UCIIPaB-
JICHUSIM U YTOYHEHHUSM;

+ BCEX PEAAKTOPOB, KOTOpbIE paboTaau Haj 3Toi kHuroi: Jins
Yenpuk (pefaxTop 1o pa3sutuio), Peituen Xen (pexakrop)

u Keiit Kamunckn (mponsBoacTBeHHBIH pegakTop). Bee onn
BHECJIM OI'POMHBII BKJIAJI, 33aBasi BOIIPOCHI M YACTO IEPEIHCHI-
Bas M pEOPTraHU3yst HEKOTOPbIEC U3 MOUX OObsIcCHEHN . OHU
TaK:Ke ObLINM UYPE3BBIYANHO ITOJE3HbI B PACCTABJICHUU H yaJIe-
HUU 3AISATBIX [HYXKHA JIM OHA 3/1€Ch?| U YJIMHEHUH MOUX ITPEIJIO-
JKEHHH, KaK 3/[€Ch, UTOOBI yOEUTHCS, YTO TOYKA BCTPEYACTCS
TaMm, rae HyxHa (OK, 1 octanosmiocs!). S 6010ch, uTo HEKOTIA

HE TI0¥IMY, IJie CJIeLyeT UCII0Ib30BATh «<KOTOPBIH», 4 HE «ITO»,
MJIM KaK PacCTaBJSTh 3aIThIC U TUPE, HO S paJi, 9YTO OHU 3HAIOT!
Cracu6o Taxxe Mopun ®@opuc (BepCTaIbIIUIE) 32 €€ IIEHHbBIN
BKJIaJl B TOTOBBIN IIPOJYKT;

* BCEX CTY/[CHTOB, KOTOPBIE TOOBIBAIN HA MOUX 3aHATUSAX B TCUCHHE
muorux et B UCSC Silicon Valley Extension u B Yausepcurere
Kpemumuesoii fonnne! (panee [orurexHUYecKUil KOJIEIK
Korcseina). FIX 0T3BIBBI, IPEAIOKEHUS, YIBIOKH, HETOBOJIbCTBO,
MOMEHTBI O3aPEHHS, Pa304apOBAHUE, TOHNMAIONE KUBKHI
U Jlaxke 6OJIbINNE MAJIBIIBI BBEPX (B KJIACCaX ZOOM B 3IIOXY KOBU-
Jia) OBLIN YPE3BBIYAIHO ITOJE3HBI B (POPMUPOBAHUU COACPKAHUS
3TOW KHUTU M MOETO OOIIEro CTHUJIS IPEIOAABAHUS;

+ HAKOHEII, MOIO CEMbIO, KOTOPAs IMOAJICPKUBAIa MECHS B JITTUTEIb-
HOM IIPOIlecce HAIMMCAHUS, TECTUPOBAHUS, PEJJAKTUPOBAHMUS,
MEepPENUChIBAHUS, PEJAKTUPOBAHMUS, OTIAJKH, PEJAKTUPOBAHMUS,
MEPENUChIBAHNUS, PEJJAKTUPOBAHUS (M TAK AAjee) STONH KHUTH
U CBSI3AHHOTO C Hel koja. bes Bac 51 661 He cipasuuics. S He GbLT
YBEPEH, JOCTATOYHO JIM Y HAC KHUT B GUOJINOTEKE, TI0O3TOMY HaIlH-

caJ eme ojiHy!



BBEAEHUE

9Ta KHUTA O TEXHUKE Pa3paboTKN IPOrPaMMHOTO

obecneuyeHus IO, HA3BaAHUEM 006eKMMH0-

opuenmuposanroe npozpammuposarue (OOIT)
1 0 TOM, KaK €ro MOXHO HICIIOIb30BaTh ¢ Python.

Jo OOII nporpaMMHCTBI IPUMEH TN IIOAXOJ, U3BECTHBIN
Kak npoyedyproe unu cmpyxmypuposarnoe npozpammuposarue, KOTo-
PBIii BKJIIOYAET B ce6s1 MOCTpOEHNE Habopa PyHKIUH (Tporexyp)
1 Tiepefady JaHHBIX Yepe3 BbI3OBBI K 3TuM QyHKInaM. [lapagurma
OOII paeT a3¢ppexTUBHBII cCIOCOO OOBEANHUTD KOJ, U JAHHDIE
B CBSA3HBIC €IMHUITDI, KOTOPbIE TOAXOAAT JIJIsI TOBTOPHOTO MUCTIOJb-
30BAHU.

B nponecce NOAroTOBKM K HAIMCAHUIO 3TOU KHUTU 5 IOLPOOHO
ITO3HAKOMUJICS C CYHIECTBYIOIEH TUTEpAaTypOil U BUJeOMaTepUaa-
MU, U3yYNB KOHKPETHBIE MOXO/bI, HCTIOJb3yeMbI€ /I O0bsICHEHU S
3TOH BAXKHOH U IMUPOKOMACIITAOHO TeMbl. S 06HAPYXWII, 9TO yUu-
TeJs ¥ MICATeTN OOBITHO HAYMHAIOT C ONPEIETICHUS HEKOTOPBIX
KJIIOYEBBIX TEPMUHOB: KAACC, NEPEMEHNAL IKIEMNAAPA, MEMOD, UH-
KANCYAAYUA, HACA008aHUE, NOAUMOPPHUIM T TAK JAJIEE.

XoT4 BCE 3TO BasKHbIE IOHATUS ¥ MBI IX TIOIPOOHO 371€Ch PacCMO-
TPUM, 5 BCE )K€ HAUHY C APYroro — ¢ Bonpoca: «<Kakyio mpobiaemy

MBI pemaeM?» To ecTs ectu pemenneM sipasetcst OOIN, To B yem
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npo6ema? UroObl OTBETHUTD, g IIOKaXKy HECKOJILKO IIPUMEPOB IIPO-
IpaMM, HOCTPOEHHBIX C UCIIOIb30BAHUEM IIPOIEYPHOTO IPOrPAMMU-
POBaHU, 2 3aTEM BbIABJIIO CJIOKHOCTU, IPUCYITHE STOMY CTHIIIO. A 11O~
CJI€ IOKAKY BaM, KaK O0'beKTHO-OPUEHTHPOBAHHDIIN ITOAXOJ, MOKET

YHIPOCTUTDL pa3pabOTKy U OOIErYUTD MOAJEPIKKY TAKUX IIPOTPaMM.

Ana koro 3ra kuura?

dTa KHUTA TPeHA3HAYCHA JIJISI JTIOfEH, KOTOPBIE Y:KE 3HAKOMBI
¢ Python n ncroxb3yioT ocHOBHBIE (DYHKITUU U3 €TO CTAHAPTHOMN
6ubsnorekn. A mpeanonaaraio, YTo BbI HOHUMAETE OCHOBHOI CHH-
TAKCHC SI3BIKA 1 MOKETE ITUCATh HEGOJIBITHE U CPETHIE TPOTPAMMBI
C TTOMOTIBIO IEPEMEHHBIX, HHCTPYKIIUH IPUCBAUBAHNSA, OTIEPaTO-
poB if/elif/else, a TAK¥Ke ITUKIBI, (PYHKITUN U BBIZOBBI (PYHK-
U, CIIMCKH, CTOBAPH U TAK jlajiee. Ecau BeI He 3HAKOMBI CO BCEMU
3TUMU NOHATHUAMH, TO I IPEJIATAIO BAM CHAYAIa O3HAKOMUTBCS
¢ Moel mpeabIAymei paboToit, Learn to Program with Python 3%,
Hznanne, KoTopoe BBI ceiUac YNTAETE, CPETHETO YPOBHS, IO~
3TOMY €CTh psJi 60sIee MPOABUHYTHIX TEM, UX 5 HE CTaHy 3aTparu-
BaTh. HammprMep, 9TO6BI KHUTA OCTaBATACh NPAKTUIHOM, g HE Ua-
CTO 6YIy BAABATHCS B OJPOOHOCTHU O BHYTPEHHEH pearusarnm
Python. /I mpoCTOTRI U ICHOCTHU, a TAKKE IS TOTO, YTOOBI coCcpe-
JIOTOYUTHLCSI HAa ocBoeHnu MeTo0B OOII, npuMepb! HaIMCAHbI
C UCIIOTB30BAHUEM OTPAHUYECHHOTO MMOAMHOXKECTBA A3bIKa. EcTh 60-
Jiee TPOJIBUHYTHIC U JAKOHUYHBIE CTIOCOOBI TPOTPAMMUPOBAHUS
Ha Python, koTopble BBIXOJAT 3a pAMKU TOIM KHUTH.
A paccmorpio rnasnble getanu OOII, ne 3aBUcAIUE OT A3bIKA,
HO 0603Hady 00JIACTH, 7€ CYMECTBYIOT pa3audaus Mexay Python
u gpyrumu a3pikamu OOIL. O3HaKOMUBIINCH C OCHOBAMU IIPOTPaM-
muposaHns B ctuiae OOII B 3To# KHUTE, TPH KEJAHUU BBl CMOKE-

Te JIErKO IPUMEHUTD T€ e METOALI K pyruM a3pikam OOIT.

Bepcus(-u) Python n ycranoeka
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Bce npumepsI Koxa B 3TOM KHUATE ObLIN HAIMCAHBI U IPOTECTUPO-
BAHBI C NCMOJIb30BaHUEM Bepcuii Python ¢ 3.6 mo 3.9 u o=

XOopo1Io padboTaTh ¢ Bepcuel 3.6 1y HoBee.

*  He uajapaiach Ha pycCKOM A3bIKe. — [Ipum. peo.



Python nocrynen 6ecnaTHo 1o agpecy https://www.python.
org. Ecomm y Bac He ycranossien Python niu BeI XoTHTE OGHOBUTHCA
JI0 IOCIeJHE BepCcuu, IEPEUANTE Ha 3TOT CallT, HAJUTE BKIAJKY
Downloads n naxmuTe kHonky Download. Tak BbI 3arpysure ycra-
HOBOYHBIH (pailn Ha cBOM KoMHbIOTED. J[BaXK/(bI IEJKHUTE 110 HEMY

A5 yctaHosku Python.

YCTAHOBKA HA WINDOWS

Mpwu ycranoske Ha cuctemy Windows Heobxoanmo obpatuts
BHMMQOHME HA OAMH BAXHbIM napameTp. Mpu BbinonHeHKM waros

no YCTAHOBKE Bbl YBUAUTE DKPAH, KAK HO PUCYHKEe HMUXKeE.

@ Python 3.9.5 (64-bit) Setup - X

Install Python 3.9.6 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

® Install Now

C\Users\jkalb\AppDataiLocal\Programs'Pythen'\Python39

Inclu

Creal

DLE, pip and documentation

ortcuts and file associations

—» Customize installation
Choose location and features
python
for B4 Install launcher for all users (recommended)
windows [ Add Python 39 to PATH Cancel

B HuxHeM yacTn guanorosoro okHa Haxoautca pnaxok Add
Python 3.x to PATH (Jo6aeuts Python 3.x B nepemenHyio
PATH). Moxany#cTa, He 3abygbTe ycTAHOBUTB ero (no ymonya-
HMIO OH He ycTaHoBeH). [laHHas HACTPOMKA NO3BOMUT NPABMIIb-
HO MHCTANNMPOBATbL NAKET pygame (koTopbii ByaeT npeacTasneH

B KHMUre nosxe).

npumeyanue Mue usBecten «PEP 8 — PykoBoacTso 1o cruiio juis koga Python»
U €ro KOHKPETHAs PEeKOMEeHJallus HCI0Ib30BaTh Snake Case (3men-
HBII PErUCTP) Al UMEH NIepeMEeHHbIX U PyHKINil. Tem He Menee
s ICIIOJIb30BAJI KOHBEeHIUIO 06 nMeHoBaHnu Camel Case (rop6a-

TBIN peI‘I/ICTp) B TEUEHNE MHOTUX JIET 1O TOT'O, KaK ObLJI HAITCAH
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noxymeHT PEP 8, 1 MHE 65110 KOM(OPTHO € HUM Ha MPOTKECHUN
Moel kapbepbl. IToaToMy Bce nMeHa IepeMEeHHbBIX U (PYHKIUNA

B 9TOU KHUTE HAIMCAHbBI C UCIOJb30BAHUEM r()p6aT()r() perucrpa.

Kak a 06bacuaio OON?

22 Bsegenne

ITpuMephI B IEPBBIX HECKOIBKUX IIABAX UCIIOIb3YIOT TEKCTOBBIN
Python; B HUX IPOrpaMMBbI IIOJYYAIOT BXOJHBIE JaHHBIC OT IT0JIb30-
BaTEJIsl U BBIBOJSIT €My HH(MOPMALMIO UCKIIOYUTEIBHO B BUJIEC TEK-
cra. S npencrasiio OOII, mokaseiBasi, Kak MOAETUPOBATH (PU3HUE-
cKre 0O'bEKTBI B KOJE Ha OCHOBE TeKcTa. [yt Hada1a Mpl
IPEJCTABUM B BUJE OOBEKTOB BBIKIIOUATEIN CBETA, JUMMEPbI

U TEJEBU3NOHHBIC MyJIbThI JUCTAHIMOHHOTO yIpaBieHus. 3aTeM

s TIOKKY BaM, Kak ¢ momoinpio OOIT mogenposars GaHKOBCKUE
cueTa 1 GAHK B I[CJIOM.

Kax Tospko MbI pacemoTpum ocHosbl OOII, s mpeacTaBIio Mo-
AYJIb pygame, KOTOPBIN MTO3BOISICT HPOTrPAMMUCTAM IIUCATH UTPBI
U IIPHUIOKEHU S, UCTIOIb3YIOIHE 2padureckuti nosb306amesekutt -
mepgpetic (GUI). B nporpamMmax Ha ocHOBE rpaduueCcKoro HHTep-
(eiica mosp3oBaTe b UHTYUTUBHO B3AUMOACHUCTBYET C KHOIIKAMU,
(pyraxkKaMu, MOJSIMU BBOJ[A U BBIBOJA TEKCTA U JIPYTUMH YAOOHBIMU
BUJKETAMU.

S penrt ucnonp3oBaThk pygame ¢ Python, moromy 4To aTa KoM-
OGUHALKS [TO3BOJISIET MHE AeMOHCTpupoBarh KoHunennuu OOIT Busy-
aJIbHO, UCIIOIB3Ys 3JEeMEHTHI Ha dKpaHe. Pygame Ype3BbIYaiiHO 11Op-
TATHUBHA U PA0OTAET IPAKTUYCCKHU HA BCEX IIaTdopmMax
U OIICPANMOHHBIX CUCTeMax. Bce 06pasiipl mporpaMm, UCIOIb3YIO-
I[UX ITAKET pygame, ObLIN IPOTECTUPOBAHBI C HEJABHO BBIIYIICH-
HOI1 Bepcueii pygame 2.0.

S coznan maket noj Ha3BaHUEM pygwidgets, KOTOpBIi paGoTa-
eT C pygame U peajnsyeT psiji 6a30BbIX BUKETOB, BCE OHH I10-
CTpOEHBI ¢ ncnoabzosanueM noaxoga OOIL. A npejcTasiio 3TOT
[aKeT I103Ke B KHUTE U JaM IIPUMEp KO/, C KOTOPBIM BbI MOKETE
PpaboTaTh U SKCIEPUMEHTUPOBATE. TaKOI MOAXO/ TO3BOJINT yBU-
JeTh peasibHbIe, IPAKTUYECKUE IPUMEPbI KII0YEBBIX 0ObEKTHO-
OPUEHTUPOBAHHBIX KOHIEIIUN, IIPU 3TOM BHEJ PSSt 3TH IPUEMbI
JUIsI CO3JaHUsI 3a0ABHBIX UT'P, B KOTOPbIE MOKHO ITOUTPaTh. S TaksKe
IpeJCTABIII0 MO MaKeT pyghelpers, COAEPKAIUNA KO, YTO IIOMO-

raeT HaIucaTh 0OJIEE CIOKHbIE HUTPbI 1 IIPUJIOKCHU .



Becp npuBe/IeHHBII B KHUTE KOJ IOCTYIICH JIJIsT CKAYMBAHMS KAK
onuH (it c caiita https://addons.eksmo.ru/it/OOP-Code.zip.

CTpykrypa KHMIrM

JTa KHUT'A COCTOUT U3 YeThbIpEX gacreit. YacTs I 3HAaKOMUT € 06D~

C€KTHO-OPHUCHTHUPOBAHHBIM IIPOTPAMMHPOBAHUEM.

+ Brmase 1 mpeacTaBieH 0630p Koa C UCMOIb30BAHUEM IIPOIEAYP-
HOTO IPpOrpaMMUPOBaHMA. S MOKaXy BaM, KaK PeaJn30BaTh TEK-
CTOBYIO KAPTOYHYIO UT'PY U CMOJIETMPOBATD OAHK, BBIIIOTHIOMIMI
onepanyuu Mo OJHOMY MU HECKOTLKUM cdeTaM. [lomyTHO g 06Cy-

A0 00IIHE TPOGIEMBI ITPOTIEyPHOTO MOJIXO/A.

+ ItaBa 2 moBecTByeT O KJlacCaX M OObEKTAX U IIOKA3bIBAET, KAK BbI
MOJKETE IIPEACTABIATD PEaTbHbBIC BEIIH, TAKUE KaK BBIKJIIOYATEIN
CBETA WJIH MYJIbT JUCTAHIIMOHHOTO YIIPABJICHUS TEJIECBU30POM,

Ha Python ¢ momompio k1accos. Bel yBugure, kak 06beKTHO-
OPHEHTUPOBAHHBIH MTOIXO/ PEIIACT MPOGIEMbI, 0003HAYCHHBIC

B IICPBOM IIaBe.

+ Brmase 3 mpeacTaBieHbl B¢ MEHTAIbHBIE MOJICTH, KOTOPBIE BbI
MOJ€TE UCII0Ib30BATh, YTOOBI [yMATh O TOM, YTO IIPOUCXOJUT
3a KyJIMCAMH, KOTa BbI co3faeTe oo bekThl Ha Python. M1 6ynem
ucnoabs3osars Python Tutor, 4T06bI IPOCMOTPETD KO U YBUAETD,

KaK CO3/1aI0TCS OOBEKTDI.

+ B rimaBe 4 mokasaH cTaHAAPTHBINA CIIOCO6 06PaAObOTKHN HECKOJIBKUX
0OBEKTOB OJHOTO TUIIA ITyTEM BBEJICHUS MIOHATHUS OOBEKTA JHC-
netrdyepa 06BbEKTOB. MBI pacmupuM MOAETIPOBAHNE OAHKOBCKOTO
CYeTa C IOMOIIBIO KJIACCOB, U I MOKAXKY BaM, Kak 00pabaThIBaTh

OIIMOKU C IIOMOIIBIO NCKJIIOUYEHU.

Yactse Il nocssamena cozanuio rpagpudeckux uHTepgeiicon

C TIOMOIIBIO pygame.

+ I'maBa b mpencTaBiseT nakeT pygame U yIPaBAIEMYIO COOBITHA-
MU MOJI€JIb TPOTPAaMMHUPOBAHUSA. MBI CO3/1a/JUM HECKOILKO ITPO-
CTBIX IPOTPAMM, YTOOBI BBI MOTJIM HAYaTh C Pa3MENeHUs
rpauKku B OKHe 1 06pabOTKH BBOJIA C KJTABUATYPBI U MBIIIH,

a 3aTeM paszpaboTaeM 60Jee CI0KHYIO IPOTPAMMY C IPBITAIOIH-

MU MAYaMMU.
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- IraBa 6 mogpo6uee onuceisaeT ucnonabzosanue OOII ¢ nporpam-
MaMU pygame. Mbl nepenuuemM NpUIoKeHHUE C MPbITalomuM
msauoM B ctuie OOIT u paspaboTaeM HEKOTOPBIE IIPOCTDIE dJIE-

MEHTBI rpapuueckoro narepdeiica.

+ B rase 7 npeacrasieH MOAYIb pygwidgets, KOTOPBIH COREPKUT
MOJTHBIE peaTu3alliil MHOTUX CTAH/[APTHBIX 3JIEMEHTOB Tpadude-
ckoro uHTepderica (KHOMOK, (PIAXKKOB U T. J.), Ka’KJbIi U3 KOTO-

PBIX pa3pabaThIBaeTCs KAaK KIacC.

YacTs III nocssamena ocaoBHbIM npuHIunam OOIT.

- B rmae 8 o6cyxaaeTcs HHKAIICYIAINS, KOTOPas BKIIOYAET B CEOS
COKpPBITHE AcTaJeH peaJn3aniy OT BHEITHETO KOAA U pa3Menie-

HHE BCEX CBA3AHHbBIX METOJOB B OTHOM MECTE — KJIaCcCe.

« I'maBa 9 BBOAUT HOJ'II/IMOPCI)I/ISM — UJE€I0 O TOM, YTO HECKOJILKO
KJIaCCOB MOI'yT UMCTb METO/Ibl C OIMHAKOBbIMI NMEHAMM, — U IIOKaA-~
3bIBA€T, KAK OH ITO3BOJIAET BbI3bIBATH ME€TO/[bl B HECKOJIbKHNX 00bEK-
TaX, HE 3HAad THUIIA KAaXK/IOT'O U3 HUX. Mb1 CoO3JlaJUM IPOrpaMmMy

Shapes, 4TOGbBI IPOAEMOHCTPUPOBATH 3Ty KOHIIEIIIHIO.

- I'masa 10 onuceiBaeT HACIEAOBAaHUE, KOTOPOE MO3BOJISET CO3/Ja-
BATh HAOOP MOKIACCOB, UCTIONB3YIOMMUX OOIMMI KOJ|, BCTPOEH-
HBII B 6a30BBIH KJIACC, 4 HE «U300peTaTh KOJIECO» C IOXOXKUMH
KJIaccaMu. Mbl pacCMOTPHUM HECKOJIBKO PEAIbHBIX IIPUMEPOB,
KOT/[a IPUTOANTCS HACIEAOBAHIE, HAIIPUMEDP PEATN3ANHIO IO
BBOJA, KOTOPOE IPUHUMAET TOJbKO YHCTIA, A 3ATEM IEPEIUIIEM
HaIll IPUMEpP MPOTrpaMMbI Shapes, 9TO6BI NCITOIb30BATh 3Ty

(PYHKITMOHATBHOCTE.

- Imasa 11 3aBepmraeT 3Ty 9acTh KHUT'H OOCYXK/I€HUEM HEKOTOPDIX
JOMOJHUATENbHBIX BaKHBIX TeM OO, B 0OCHOBHOM CBA3aHHbBIX
C yIpaBjieHUEM TaMATbIO. Mbl TIOCMOTPUM Ha BPEMS JKM3HU OObEK-

Ta ¥ B KAYECTBE IPHUMEPA MOCTPOUM HEGOJIBIIYIO UI'PY C IMAPUKAM.
Yacre IV nocesimena HeCKOJBKUM TEMaM, CBSI3AHHBIM C UCIIOJIb30-
BanneM OOII B pazpaboTke urp.

- I'masa 12 remoHCTpUPYET, KAaK MBI MOKEM IIEPECTPOUTDH KAPTOU-
HYIO UTPY, pa3pabOTaHHYIO B IIaBe 1, B KaueCTBE TPOTPAMMBI

¢ rpadguueckuM nHTEPdeicom Ha OCHOBE pygame. f Takxe
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IIOKaJXy BaM, KaK CO3/[aBAThb MHOI'OPAa30BbI€ KJIACChI KOJIOJ 1 KapT,
KOTOPbIE€ Bbl MOKETC MCIIOJIb30BATDb IIPU CO3JdHNU IPYI'UX Kap-

TOYHBIX UTP.

+ Brmase 13 paccmaTpusaeTcs Bonpoc o BpemeHu. MeI pazpaboTa-
€M pa3JIMYHbIE KJACChI TAfIMEPOB, KOTOPbIE ITO3BOJIAT IPOrPAMMeE
HPOJOJIKATE PAGOTY, ONHOBPEMEHHO IIPOBEPs 3aJaHHDBIN JIUMUT

BpEMCHMU.

+ B rrase 14 onuchIBAIOTCS KJACCHI AaHUMAIIMU, KOTOPbIE MOKHO
HICIIOJTB30BATh JUISI OTOGPAKEHUS MTOCIE0BATEIBHOCTEI N306pa-
JKeHU. MpI paccMOTPHUM JIBa METO/IA: CO3/IaHUE AaHUMAIUU
13 KOJIJICKITUN OT/EIBHBIX (paiiloB M306paskeHUI 1 N3BJICUCHUE
U MICTIOJIb30BAHUE HECKOTBKUX M300paskeHUI U3 OHOTO (aiiaa

JINCTA CIIpaiTa.

- ImaBa 15 06bsACHSET KOHIIENIIUIO KOHEYHOI'O aBTOMATA, IIPEJCTaB-
JISIIOLIETO ¥ KOHTPOJIUPYIOIIETO NOTOK BAIIMX IIPOrPAMM, U MEHe-
JKEP CII€H, KOTOPBIA BbI MOXKETE 3a/1€ICTBOBATD AJIs CO3/aHUS
IIPOTPaMMBbI C HECKOJIBKMMH cLieHaMH. YTO6bI IPOJEMOHCTPUPO-
BaTb MCIOJIb30BAHUE KAXKJOTO U3 HUX, MBI IOCTPOUM JIBE BEPCUU

urpsl «KaMeHb, HOXKHUIIBI, GyMara».

+ Brmase 16 o6cyxxmaroTcs pa3JIndHbIE THUITBI MOJAIBHBIX AHAJIO-
rOB — elle O HA BaxkHad (DYHKI[UA B3AUMOJEHCTBU C [IOJIb30BATE-
JieM. 3aTeM MbI IPOHAEMCS 10 CO3JaHUIO IOIHO(PYHKIINOHATBHOM
Busieourpsl Ha ocHoBe OOII mox Hazpannem Dodger, koTopas

ACMOHCTPUPYET MHOTME METO/bI, OIIMCAHHBbIC B KHUTE.

+ Briase 17 mpeacTaBaeHa KOHLIENIUS AGIOHOB IIPOEKTHPOBA-
HU$ Ha IpUMepe MabJoHa KOHTPOJIEpa IIPe/iCTaBACHU A MOJEIH,
a 3aTeM IOKa3aHa IporpaMma 6POCaHUs KOCTEN, B KOTOPOI
HCIIOJIb3YETCS 3TOT MAGJI0H, YTOOBI HO3BOJIUTD MOIb30BATEIIIO
BU3YQJIM3UPOBATD JaHHDIE PA3TUYHBIMH CIIOCOOAMM.
3aBepaeTcd I1aBa KPATKUM HOJABEJAEHUEM UTOTOB PabOTHI HaJL

KHUTOM.

Cpeas! paspaborkmu

IIpu pa6oTe ¢ 3TOI KHUTOI BBI OyZ€ TE NCIOJIb30BATH KOMAHIHYIO
CTPOKY TOJIBKO JIJISl yCTAHOBKU IIPOTPAaMMHOT0 obecnedeHus. Bee

NHCTPYKINU IIO YCTAHOBKE Y€TKO IIPOIIMCAHbI, IIO3TOMY BaAM
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26 Beepenne

HE NOTPebyeTCs N3y4aTh JOIOTHUTENIbHDBIN CHHTAKCHC KOMAaH/[HOM
CTPOKH.

S TBepzo BepIo, YTO 1A PAa3pabOTKU JIydIle UCIIONIb30BaTh
HEe KOMaHJIHYIO CTPOKY, 2 MHTEPAKTUBHYIO cpeay paspaborku (IDE).
HuTerpuposanHas cpesa oo6padbaTbIBaeT MHOIHE € TaIN 6a30BOM
OIEPALIMOHHOI CUCTEMBI 3 BAC U [T0O3BOJIAET IIUCATh, PEAAKTUPO-
BATh U 3aIyCKATb KOJ| C IIOMOIILIO OJHOH nmporpaMmMbl. MuTErpupo-
BAaHHDIE CPEJbl, KAK MPABUJIO, ABJIAIOTCA KPOCCILIAT(GPOPMEHHDBIMU,
YTO MO3BOJIAET IPOrPAMMUCTAM JIETKO IIepemMemarbca ¢ Mac
Ha KOMIIBIOTEP oA yrpasienueM Windows i Hao60poT.

KpaTkue npuMepsl IpOrpaMM B KHUT'€ MOTI'YT ObITD 3aITyIEHEI
B cpejie paspaborku IDLE, xoTopas ycranaBiuBaeTcs BMECTE
¢ Python. IDLE o4ens npocTa B UCIIOJIB30BAHUU U XOPOIIO PabO-
TaeT JJid IPOrpaMM, KOTOPbIE€ COCTOAT U3 oAHoro daiira. Korjga
MBI IepeieM K 60JIee CIO0KHBIM IPOrpaMMaM, UCIOIb3YIOIUM
HECKOJbKO (paiinos Python, nydie npuMeHsaTh 4TO-TO MOCTIOXK-
Hee; IMYHO 5 UCIOIbL3YIo cpeny padpaborku JetBrains PyCharm,
KoTopasd jerde o6pabaTbIBaeT IPOEKTHI C HECKOJIbKUMU (paiina-
mu. Community Edition focTynen 6ecrraTHo 1o agpecy
https://www.jetbrains.com/, 1 s HACTOATEIBHO PEKOMEHJYIO
ero. B PyCharm BXOAMT OJHOCTbIO MHTETPUPOBAHHBIN OTJIA]I-
YUK, KOTOPBIH MOXET OBbITh YPE3BbIUaiIHO II0JIE3€H TP HAIIKCa-
HIU 60Jiee KPYIHBIX IPOTpaMM. JonoTHUTEIbHBIE CBEACHU I
00 HCIIOJb30BAHNY OTJIAAUHNKA CM. B MoeM Bujieo Ha YouTube
«OTnanka Python 3 ¢ nomompio PyCharm» no agpecy
https://www.youtube.com/watch?v=cxAOSQQwD]J4&t=43s/.

BuajxkeTbl M NpUMEPbDbI UFP

B xkHure npecTaBIeHbI U JOCTYIHBI JBa 1akeTa Python:
pygwidgets u pyghelpers. Mcroab3ys ux, Bbl CMOKETE CO3/JlaBaTh
IIOJTHOLIEHHBIE IIPOTPAMMBI € IpaduieckuM HHTeP(EcoM M0JIb30-
BaTeJIsl, HO, UTO GOJIee BaXKHO, BbI IIOJYIUTE IIPEJCTABICHUE O TOM,
KaK KaX/[bIi1 U3 BUJPKETOB HAIIMCAH KaK KJIaCC 1 UCIOIb3yeTCs KaK
OOBEKT.

ITpumepnbl UTP B KHUTE, BKJIIOYIONIHE Pa3JINIHbIE BUIKETDI, Ha-
YMHAIOTCSI C OTHOCUTEIBHO MPOCTBIX U CTAHOBSITCS BCE Goee
cin0xHbIMU. [1aBa 16 pacckaspiBaeT o pa3paboTKe U BHEAPEHUU
IOJTHO(PYHKIIMOHATBLHOU BUAECOUTPBI C TAOIUILIEH pe3yJbTaTOB, KO-

TOpasi COXpaHgeTcd B paii.



K xoHITy 2TOI KHUTH BBI JOJKHBI YMETD IIICATh COOCTBEHHDIE
UTPBI — KApTOYHBIE WX BUAEOUTphl B ctriie Pong, Hangman,
Breakout, Space Invaders u Tak nanee. O6beKTHO-OPUEHTUPOBAH-
HOE IIPOrPpaMMHPOBAHUE JAET BAM BO3MOKHOCTD ITHCATh IIPOTpaM-
MBI, KOTOPBIE MOTYT JIETKO OTOOpa’KaTh M KOHTPOJIMPOBATD He-
CKOJIBKO 3JIEMEHTOB OJJHOTO THIIA, YTO PETYJISPHO TPeOyeTcs npu
IIOCTPOEHUH I0Jb30BATENbCKUX HHTEP(EICOB U 4aCTO HEOOXO U~
MO B UTpE.

O06BEKTHO-OPUEHTUPOBAHHOE IIPOr'PAMMHUPOBAHUE — 3TO 06~
U CTUIb, KOTOPBIN MOKHO IIPUMEHSATH BO BCEX ACHEKTaX IIPO-
IrpaMMHPOBAHUS, JJaJIEKO 32 IPEieIaMU UTPOBBIX IPUMEPOB, KOTO-
pBbI€ s UCIIOIb3YIO Juid geMoncTpanuu rexuuku OOIT. Hazerocs,
BaM IIOHPABHUTCA 3TOT NoAX0x K usydenmio OOIL.

Hrax, naunem.
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BBEAEHWE B OBBEKTHO-
OPUEHTUPOBAHHOE
NPOrPAMMUPOBAHMUE

9Ta 9acTh KHUTH 3HAKOMHUT BAC C 0OBEKTHO-OPUEHTHPOBAHHBIM
IIPOTPaMMUPOBAHUEM. Mpr o6cyzu/IM HpO6JI€MbI, IIPUCYIIHE IIPO-
eIy PHOMY KOJIY, @ 3aTeM IIOCMOTPHUM, KaK OObEKTHO-
OpI/ICHTI/IpOBaHHOC HpOI‘paMMI/IpOBaHI/Ie pemaeT ux. Mpimienue
B OOBEKTAX (C COCTOSTHUEM U TIOBEICHUEM) TACT BaM HOBOE TIPE-
CTaBJIEHUE O TOM, KaK ITUCATD KOJI.

B rmase 1 npeacrasien o63op npoueaypuoro Python. { naun-
HAIO C TPe3eHTalluH TEKCTOBOM KapTouHoi urpst Higher or Lower
(«<boxpmme-MenbIIEe>), 3aTEM TPOPAdATHIBAIO HECKOILKO BCE bosee
CJIOKHBIX peaTusannuii 6GaHKOBCKOro cdeTa Ha Python, aTo6n1 mo-
MOYb BaM JIY‘IIIIC IIOHATDb paCHpOCTpaHeHHbIC HpOGJIeMI)I HporpaM-
MI/IpOBaHI/IH B HpOL[eI[ypHOM CcTHhJe.

I'maBa 2 moka3pIBaeT, KaK MBI MOXKEM MPEJCTABISATH OOBEKTHI pe-
aspHOTO Mupa B Python ¢ momompio kraccos. MbI HanmmmeM mpo-
rpaMMy, I/IMI/ITI/IpyIOH_IyIO BbIKJIIOUATEJNb CBETA, USMEHUM €€, LITO6I)I
06ABUTH BO3MOXHOCTH JUMMEpPa (MJIABHOTO 3aTEMHEHUS), 2 3aTEM
nepefizieM k 6071ee CI0KHOMY MOJETMPOBAHMIO MYIbTA OT TEJIEBU30PA.

I'maBa 3 maeT BaM /1B pa3HBIX CIIOCO6A TyMaTh O TOM, YTO ITPOMC-
XOJIUT 3a KYJHCAMH, KOTJ[a BBI cO3/laeTe 06BeKTHI Ha Python.

I'maBa 4 reMOHCTpPUPYET CTAHAAPTHBIN CITOCO6 06PA6OTKU He-
CKOJBKUX OOBEKTOB OJHOTO TUIA (HAIIPHMep, B TAKOH IPOCTOM
Urpe, KaK IANKU, II€ BbI JOJKHBI OTCIEKUBATHD MHOT'O IIOXOMKUX
UrpoBeIX puryp). Mbl pacimpuM IporpaMmMy 6aHKOBCKOTO CIETa

13 IJ1aBBI 1 1 U3yInM, Kak 06pabaThIBaTh ONIMOKU.






NMPOUEAYPHBIE NPUMEPDI
PYTHON

BBosHbBIE KypCBI M1 KHUTU OOBIYHO OOYJaIOT pa3pa-

0OTKe nporpaMMHOIO obecnedyeHus C UCIIOJIb30Ba-

HUEM CTUJIS POIEyPHOTO IPOrPAMMUPOBAHNS,
KOTOPBIH BKJTIOUAET B C€Os pas/ieIeHHE TPOTPAMMBI

Ha P PyHKIUH (TaKKe N3BECTHDIX KAK IIPOIIEYPhl UJIH OAIPO-

rpaMMbl). Ber nepesaere janHbIe B (DYHKIIUH, KAXKAasd U3 KOTOPBIX

BBITTOTHAET OJHO MU HECKOJBKO BRIYUCIEHUH U, KaK IIPaBUJIO,

BO3BpalaeT O6PATHO PE3yIbTaThI.

9Ta KHUTA O APYTOil HapajurMe, U3BECTHOM KaK 00BeKmHo-
opuenmuposanmoe npozpammuposarnue (OOII), koTopas Ho3BoIAET
MHAYe [yMaTh O TOM, KaK CTPOUTH IPOrPpaMMHOE obecIeueHue.
OG6BEKTHO-OPUEHTHPOBAHHOE IPOIPAMMUPOBAHUE JJAET BO3MOK-
HOCTb OOBEJUHATD KOJ| U J]AHHBIE, TEM CAMbIM M30€ras HEKOTOPBIX
OCJIOKHEHUH, TPUCYITUX IPOIEAYPHOMY IPOTPAMMHPOBAHUIO.

B »Toli rmaBe g paccMoTplo paj KoHnennuii B Basic Python, co-
3/1aB JIB€ HEGOJIBIINE IPOTPAMMBI, KOTOPBIE BKJIIOYAIOT B €051 pas-
JuaHble KOHCTPYKnu Python. Ilepsoii 6yaeT HeSoMbIIAA KApTOU-
Has Urpa MoJ Ha3BaHUeM «boJIbIe-MeHbIIe»; BTOPOU CTAHET
CUMYIANHSA 6aHKA, BBIIOJHAIOMIETO ONIEPAITUU IO OJJHOMY, IByM

1 HECKOJBKUM cdeTaM. O6e 6yayT MOCTPOEHBI HPU TOMOIIHI
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HPOLEYPHOTO NPOTPAMMHUPOBAHUSA, TO €CTh C UCIOIb30BAHUEM
CTAaHJAPTHBIX METOJNOB AaHHbIX U ¢yHKuil. ITosxe g nepenury
3TU nporpaMmmbl, npumenad metoabl OOIL enb nanHoM r1aBbl —
IPOJEMOHCTPUPOBATH HEKOTOPBIE KJIIOUEBDIE IIPOOIEMBI, IIPUCY-
mMe NPoLe ypHOMY IporpaMMUpoBaHmio. B nocaeayomux riasax

6yznet oobsacHeHo, kKak OOIT ux pemaer.

Kaprounasa urpa «bonbwe-meHbwie»

Moii nepsblii IpUMeEp — MPOCTAsA KAPTOUYHA A UTPa 10/ Ha3BaHUEM
«bompme-menbne». B Helt BoceMb KapT CIyJalHBIM 0Opa30M BbIOH-
paroTcs u3 Kojogabl. Ilepsas oTobpakaeTcs TUIEBOH CTOPOHOM
BBepX. Mirpa mpocuT urpoka npejackasars, 6yAeT U CAEAYomas
KapTa B BbIGOpE UMeTb OOJIbllIee UM MEHbIIEe JOCTOUHCTBO, YeM
Tekymas. JlomycTuM, 9TO MOKa3aHHAS KapTa NMeeT 3HadeHue 3.
Hrpok oTBedaeT «60IbIIe», U TOKA3bIBAETCA BTOpAsA KapTa. Ecan
€€ JOCTOMHCTBO BbIIIE, TO UT'POK BbIUTPAJ. B atom xe npumepe,
ecJa Obl UTPOK OTBETHJI «<MEHDIIIE», OH ObI IIPOUTPAJL.

3a Kask/JIbIi TPaBUIBHBIN OTBET UTPOK MosTydaeT 20 OUKOB,
3a HEMPaBUJIBHLIN — TepseT 15. Ecom ciaenyomas kapTa, KOTOPYIO
HY>XHO IIEPEBEPHYTDH, UMEET TO K€ 3HAYEHUE, YTO U IPEAbIIYIIAS,

UT'POK HE yrajaaJ.

MpepcraBnenme JAHHDbIX

IIporpaMma goKHA TPEACTABIATH KOJIOAY U3 52 KapT, KOTOPYIO

A IOCTPOIO B BuJie cnucka. Kaxapiii u3 52 aj1ieMeHTOB B CIUCKE CTa-
HET cI0oBapeM (Habopowm nap Kiiod,/3Hadenune). UYTobwr mpeacTa-
BUTB JIOOYIO KapTy, KasKbIH CJIOBAPD OYJET COAEPKATH TPH MaPbI
KJIIOY/3HadueHue: 'paur', 'MvacTe' u 'sHauenme'. Paur — 310 Ha3BaHnue
KapThI (Ty3, 2, 3 ... 10, BayeT, 1amMa, KOPOJIb), HO 3HAYEHHUE — ITO
I[eJI0€ YHCJI0, ICTIob3yeMoe g cpaBHeHus kaprt (1, 2, 3 ... 10, 11,
12, 13). Hanmpumep, «BaseT Tped» OGyeT npecTaBIeH B BIJE Cie-

JIYIOIIETO CJIOBAPS:

{'rank': 'Jack', 'suit': 'Clubs', 'value': 11}

Ilepen payH/0M UTPOK CO3/IA€T CIIUCOK, TPEACTABIAIOMNI KOJIO-
JIy, 1 IEPETACOBBIBAET €0, YTOOLI PAHAOMU3UPOBATD MOPATOK
KapT. Y MeHs HET TPapUIecKOro NPEeACTaBICHUA KapT, TO3TOMY

Ka’kKJbIH pas, KOrja II0Jb30BaTe/Ib BBIOUPAET «GOIbIIe» WIN
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«MEHbIIIE», IPOrPaMMa IOJyJaeT CJI0BAPb KapT U3 KOJO/bI U IIeYa-
TAeT PAHT U MACTD JJIS [I0JIb30BaTe g, 3aT€M OHA CPABHUBAET O~
CTOMHCTBO HOBOM KapThI C IPEABIAYIIEH U JaeT OOPATHYIO CBA3D

Ha OTBET I10JIb30BATECJIA.

Peanusauusa

Jluctunr 1.1 nokaseiBaeT KOJ UTPbI «bosbIie-MeHbIIE».

npumeyaHMe HamoMmumHaem, 94TO KOJ, CBSI3AHHBIN CO BCEMU OCHOBHBIMU JIMCTUH-
raMU B 3TOM KHUTE, TOCTYIICH JUIs CKAaUMBAHUS 110 ajipecy https://
addons.eksmo.ru/it/OOP-Code.zip. Bol MoxkeTe 1160 cKkayaThb

1 3allyCTUTD KOJ, 160 BBECTU €TO CAMOCTOATEHHO.

®aiin: HigherOrLowerProcedural.py

# HigherOrLower

import random

# KoHCTaHTH KapT

SUIT TUPLE = ('Spades', 'Hearts', 'Clubs', 'Diamonds')

RANK TUPLE = ('Ace', '2', '3', '4', '5', ‘'6', '7', 'g', '9', '10',
'Jack', 'Queen', 'King')

NCARDS = 8

# IpoxomM MO KOJIOHE, M 3Ta QYHKLUMS BO3BPAllAET CJIyYaMHyl KapTy M3 KOJIOILI
def getCard(deckListIn):
thisCard = deckListIn.pop() # CHuMMaeMm OIHY KapTy C BEPXHEN YacTu
# xoJiomE M BO3BpalaeM

return thisCard

# IMpoxomMM MO KOJIoIe, UM 3Ta QyHKUMS BO3BpalaeT NepeMelaHHyln KOMMIO KOJIOIL
def shuffle(deckListIn):
deckListOut = deckListIn.copy() # co3maeM KONMIO CTAPTOBOM KOJIOIEI
random.shuffle (deckListOut)
return deckListOut

# OCHOBHOM KO

print ('Welcome to Higher or Lower.')

print ('You have to choose whether the next card to be shown will be

higher or lower than the current card.')

print ('Getting it right adds 20 points; get it wrong and you lose
15 points.")

print ('You have 50 points to start.')

print ()
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startingDeckList = []
O for suit in SUIT TUPLE:
for thisValue, rank in enumerate (RANK TUPLE) :
cardDict = {'rank':rank, 'suit':suit, 'value':thisValue + 1}

startingDeckList.append(cardDict)
score = 50

while True: # HECKOJBKO MTP

print ()
gameDeckList = shuffle(startingDeckList)

(2] currentCardDict = getCard(gameDeckList)
currentCardRank = currentCardDict['rank']
currentCardValue = currentCardDict['value']
currentCardSuit = currentCardDict['suit']

print ('Starting card is:', currentCardRank + ' of ' +

currentCardSuit)
print ()
(3] for cardNumber in range (0, NCARDS): # wuIpaeM B OIHY WUIPY
# 13 BTOTO KOJIMUYECTBaA KapT
answer = input ('Will the next card be higher or lower than
the ' +
currentCardRank + ' of ' +
currentCardSuit + '? (enter h or 1): ")
answer = answer.casefold() # nepeBomMM B HIWKHUM PETUCTP
(4] nextCardDict = getCard(gameDeckList)

nextCardRank = nextCardDict['rank']

nextCardSuit = nextCardDict['suit']

nextCardValue = nextCardDict['value']

print ('Next card is:', nextCardRank + ' of ' + nextCardSuit)

(5] if answer == 'h':
if nextCardvValue > currentCardValue:
print ('You got it right, it was higher')
score = score + 20
else:
print ('Sorry, it was not higher')

score = score — 15

elif answer == '1':
if nextCardValue < currentCardvValue:
score = score + 20
print ('You got it right, it was lower')

else:
score = score — 15
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print ('Sorry, it was not lower')
print ('Your score is:', score)
print ()
currentCardRank = nextCardRank

currentCardValue = nextCardValue # He HyxXHa TeKyllas MacTb
goAgain = input('To play again, press ENTER, or "g" to quit: ")
if goAgain == 'q':

break

print ('OK bye')

Jiuctunr 1.1. Urpa «bonbwe-meHblue» c ncnonszosanmnem npouegypHoro Python

IIporpamMmMa HaYMHAETCA C CO3AAHUA KOJIO/AbI B BUJIE CIIUCKA 0.
Kasxpast kapTa — 3TO C10Baph, COCTOSANUN U3 paHra, MacTU U 3Ha4de-
Hud. J[1s KaK10ro payHja Urpbl g U3BJIEKAIO IE€PBYIO KapTy U3 KO-
JIOJIbI U COXPAHSI0 KOMIIOHEHTHI B IEPEMEHHDBIX @. /s CIEYIOTUX
CEeMU KapT NOJIb30BATEJIIO ITPEJIaraeTCs MPeJCKa3aThb, 6y/:LeT I
CJIeyIomas KapTa BhIIIEe WU HUKE, YEM caMasi ITOCIETH ST ©. Cie-
AYIOIIasi KapTa U3BJIEKAECTCS U3 KOJIOJbI, a €€ KOMIIOHEHThI COXPaHsI-
IOTCSI BO BTOPOM Ha6ope EepPEMEHHbBIX 0. Hrpa cpaBHuBaeT OTBET
MOJIb30BATE/ISI HA TEKYINYIO KapTY U BbIIAET 06paTHon CBSI3b U OaJI-
JIbI Ha OCHOBE pe3ysbTaTa ©. Korja 1oib30Bares caeaan MIPOTrHO-
3bI IJIs1 BCEX CEMU KapT B BBIOOpE, MBI CIIPAIIUBAEM, XOYET JII OH
CpIrpaTh cHOBA @.

dTa nporpaMma JIEMOHCTPUPYET MHOKECTBO 3JIEMEHTOB IIPO-
TPaMMUPOBAHUS B [IEJIOM U Python B YaCTHOCTH: IEPEMEHHbIE, UH-
CTPYKIIUU TPUCBANBAHUS, qJYHKLlI/II/I U BbI3OBBI (byHKumﬁ, HHCTPYK-
nuu if /else, MHCTPYKIIUU print, a TaKKe [UKJIbI, CIIUCKH,
CTPOKM U CJI0OBAPU. B 3TOI KHUTE NIPEANIOoIaraeTcs, 4TO Bbl YK€ 3Ha-
KOMBI CO BCEM, UTO IIOKa3aHO B mpuMepe. Eciu nporpamma cogep-
JKUAT 9TO-TO HOBOE UJIM HEIIOHSATHOE JIJIsl BAC, BEPOSITHO, CTOUT y/I€-
JINTH BPEMsI N3YYEHUIO COOTBETCTBYIONIETO MaTepHuaJa, mpexae

YEM ABUTATHCA AAJBIIEC.

l‘OBTOPHGNEHCHOHbBOBﬂHHG&KOAG

ITockoaIBKY 3TO UTPA HA OCHOBE KAPT, KOJ| CO3/IA€T U NCIIOIb3YET
MO/JIeTh KaPTOYHOH KOJIo/bI. Eci 6bI MBI XOTETH HAITICATD €ITIe
OJTHY UTPY TaKOTO Pojia, 6BLI0 GBI 3/J0POBO NUMETH BO3ZMOKHOCTD

IIOBTOPHO MCIIOJIb30BATDH 3TOT KOJ.
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B nporexypHoii nporpaMMe 4yacTo ObIBAET TPYAHO UAECHTUDH-
U POBATDh BCe (PPArMEHTDI KO/A, CBA3aHHDIE C OJJHOU 4aCTbhIO IIPO-
IrpaMMbI, TAKUE KaK KOJIO/A U KapThl B 5TOM nnpumepe. B iuctun-
re 1.1 xof 119 KOJIOAbI COCTOUT U3 ABYX KOHCTAHT KOPTEXKEH, AByX
(pyHKIIMII, HEKOTOPOTO OCHOBHOI'O KOJA JI/IsI IIOCTPOEHMS 100D
HOT'O CIIUCKQA, KOTOPbIH NpeJCcTaBlIsAeT CTAPTOBYIO KOJOAY
13 52 KapT, U JPyroro r’106ajJbHOrO CIUCKA, ITPEACTABIAIONETO KO-
JIOZy, KOTOPasd UCIOJIb3yeTCs BO BpeMsa Urpbl. Kpome Toro, o6paTu-
T€ BHUMaHME, 4TO JiaKe B TAKOU HeGOIbIION MporpaMme, Kak aTa,
JJAHHBIE U KOJi, KOTOPBII 00pabaThIBAET JaHHBIE, MOTYT HE OBITH
TECHO CTPYNIUPOBAHDBI BMECTE.

ITosTOMY IOBTOPHOE HCIOIb30BAHUE KOAA KOJO/ADI M KAPThI
B IPyTOI IPOrpaMMe He TaK IPOCTO UJIU O4eBUAHO. B riase 12 mb1
BEPHEMCS K dTOU nporpaMmme u rnokaxem, kak pemenue OOII 3ua-

YUTCJIAbHO YIIPOIACT IIOBTOPHOE MCIIOJIb3OBAHMEC KO/A.

MopenupoBsanue 6HKOBCKOro cuera

Bo BTOpoM npumepe nponesypHOro IporpaMMUAPOBAHUS 5 IPEJ-
CTAaBJIIO PAJA BAPUAHTOB IIPOrpaMMbl, KOTOPAsd I/IMI/ITI/IpyeT SaHYCK
6anka. B kax011 HOBOIT BEpCHUM MPOrPAMMBI S 106ABIIIO 60IbINE
¢ysxmmonanpHOCTH. O6paTUTE BHUMAHUE, YTO 3TH MPOTPAMMBI
HE€ IT'OTOBBI K BbIHYCKy; HC[[OHYCTI/IMI)IC IIOJIb30BATEJIbCKUEC JaHHBIC
MJIM HEIIPABUJIbHOE HUCIOJIb30BaHUE IPUBERYT K omubkam. lenn
COCTOHUT B TOM, 9TOOBI BBI COCPEAOTOININCD HAd IOHUMAHNUN, KaK
KOJ B3aHMO[[eI>iCTByeT C IaHHbIMU, CBA3aHHBIMU C OJHUM MNJINU
HECKOJbKUMU GAHKOBCKUMU CUETAMU.

Jlis Hauaa mogyMaiiTe, Kakue ornepanuu KJIUEHT XOTe Obl co-
BEPIIUTDL C GAHKOBCKUM CUETOM M KAKHE JJAHHBIE TIOTPEOYIOTCA JIs

NpEACTABJICHIS CICTA.

AHanmz Heo6xoaMMBIX ONEePaLMA U AAHHBIX

Crrcok onepanuii, KOTOpPbIE Y€J0BEK XOTEJ ObI COBEPIINTD C 6AH-

KOBCKHM CUYETOM, 6yz[eT BKJIIOYATb CJIEeAYyIOmeE.

+ OTKpBITH CUET.
- Buecru gensru.
+ CHATD J€eHbI'U.

- Ilposepurs 6amanc.
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,Z[ZUICC IpuBEJICH MHUHUMAJIbHBIA CIUCOK AAaHHBIX, KOTOPbIC HAM

HOTPC6YIOTC$I AJIs1 ITPEACTABICHU A 6GaHKOBCKOTO CUeTa.

+ HNwmsa xkaueHTa.
« Ilapomb.

+ bananc.

O6parure BHUMAHUE, YTO BCE ONEPALIHN — 3TO CJIOBA JEHCTBUS
(rIarosibl), a Bce 3JIEMEHTBI JJAHHBIX — 3TO MOHATHS (CYI[ECTBUTEIb-
HbIe). PearpHbIil 6aHKOBCKMIA CYET, 6€3yCIOBHO, CITOCOOEH BBITIOJ-
HSITb rOpasjio GoJIblile Olepanuil 1 6yAeT COAEPIKATD JOMOJTHUTEb-
HbIE JAHHbIE (TAKMe KaK aJpec BIajeblia cueTa, HoMep TeaedoHa
1 HOMep COLMAIBHOTO CTPAXOBAHMS), HO JUISL SICHOCTH sl HAUHY
C 3THUX YeThIpeX AeUCTBUH U TpeX AaHHbIX. Kpome Toro, 4ro6sr
HE YCJIOKHSATD, 51 OLPEAEIIIO BCE CYMMBI I[EJIbIM YHCIIOM J{OJIJIAPOB.

S Takke JOJKEH OTMETUTD, YTO B PE€AJIbHOM GAHKOBCKOM IIPUJIOKE-
HUH [IAPOJIH He OyAyT XPAHUTHCS OTKPBITHIM TEKCTOM (He3amudpo-

BaHHbIMI/I), KakK B 9TUX IIPUMEpPax.

Peanuzaumusa 1. Ogua yuerHas sanucb 6e3 pyHxkumnm

B CTapTOBOﬁ BEpCHUU B IUCTUHTEC 1.2 ecTh TONBKO OAUH CUET.

®Daiin: Bankl_OneAccount.py

# Bes 0OI

# BaHK.

Bepcusa 1

# EOVMHCTBEHHHI CUeT

accountName = 'Joe'
accountBalance = 100
accountPassword = 'soup'
while True:
print ()
print ('Press b to get the balance')
print ('Press d to make a deposit')
print ('Press w to make a withdrawal')
print ('Press s to show the account')
print ('Press g to quit')
print ()
action = input ('What do you want to do? ')
action = action.lower () # HnepeBOIMM B HWXHMI PEIUCTP
action = action[0] # wucnosbzyeMm MepBywn OYKBY
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print ()

if action == 'b':
print ('Get Balance:')
userPassword = input ('Please enter the password: ')
if userPassword != accountPassword:
print ('Incorrect password')
else:

print ('Your balance is:', accountBalance)

elif action == 'd':
print ('Deposit:"')
userDepositAmount = input ('Please enter amount to deposit:
userDepositAmount = int (userDepositAmount)

userPassword = input('Please enter the password: ')

if userDepositAmount < O:

print ('You cannot deposit a negative amount!')

elif userPassword != accountPassword:

print ('Incorrect password')

else: # OK

accountBalance = accountBalance + userDepositAmount

print ('Your new balance is:', accountBalance)

elif action == 's': # oToOpaxaem

print ('Show:")
Name', accountName)
Balance:', accountBalance)

(
(

print (' Password:', accountPassword)
(

elif action == 'qgq':

break

elif action == 'w':

print ('Withdraw:")

userWithdrawAmount = input ('Please enter the amount to
withdraw: ')
userWithdrawAmount = int (userWithdrawAmount)

userPassword = input ('Please enter the password: ')

if userWithdrawAmount < O:

print ('You cannot withdraw a negative amount')

elif userPassword != accountPassword:
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print ('Incorrect password for this account')

elif userWithdrawAmount > accountBalance:
print ('You cannot withdraw more than you have in your

account')
else: # OK
accountBalance = accountBalance - userWithdrawAmount
print ('Your new balance is:', accountBalance)

print ('Done')

Jiuctunr 1.2. Mogennpoeanue 6aHka ans ogHOro cyeta

IIporpamMmMa HauMHAETCA C UHULUAIU3ALUU TPEX II€PEMEHHDBIX
JJIS IPEACTABICHUS JaHHBIX OAHOM ydeTHOI 3anucu @. 3areM oro-
OGpakaeTcs MEHIO, KOTOPOE II03BOJISET BEIOPATD ontepanuu @.
OCHOBHOI KOJ IPOTPaMMBbI JI€HACTBYET HEITOCPEACTBEHHO Ha IJ10-
6abHbBIC TIEPEMEHHDIC CUETA.

B aToM nmpumMepe Bce JeHCTBUS HAXOAATCSI HA OCHOBHOM YPOBHE,
B Kojie HeT yHKnuii. [IporpaMma pab6oTaeT HOpMaIbHO, HO MOKET
MMOKa3aThCSI HEMHOTO JUIMHHON. TUIUYHBIN crtoco6 caenaTh AInH-
HBIC TPOTPaMMBI 60JIe€ YETKUMU — MTepEMENIEHNIE COOTBETCTBYIO-
IMEro Kofa B PYHKIINMHU U BBI30OB 3TUX (PYHKIIUIH. MBI U3y4NM 3TO

B CJICAYIONEH Bepcri 6AHKOBCKOM MPOrPpaMMBI.

Peanuzaumsa 2. OaHa yueTHas 3anuch ¢ QyHKLUIMMU

B Bepcun nmporpamwmsl B iucTUHTE 1.3 KO pa3ébuBaeTcs HA OTACTb-
Hble (PYHKIIMHU, I10 OJHOMU JIIS KaK0ro geicTeud. Onarh ke, aTa

CUMYJIANMS IIpEIHA3HAYCeHA JJIsI OJHOTO aKKAayHTA.

®aiin: Bank2_OneAccountWithFunctions.py

# Bes 0OOI

# Bauk 2

# EIVMHCTBEHHBI CuyeT
accountName = ''
accountBalance = 0

accountPassword =
©® def newAccount (name, balance, password) :
global accountName, accountBalance, accountPassword

accountName = name
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accountBalance = balance
accountPassword = password

def show() :
global accountName, accountBalance, accountPassword
print (' Name', accountName)
print (' Balance:', accountBalance)
print (' Password:', accountPassword)
print ()

® def getBalance (password) :
global accountName, accountBalance, accountPassword
if password != accountPassword:
print ('Incorrect password')
return None
return accountBalance

© def deposit (amountToDeposit, password) :
global accountName, accountBalance, accountPassword
if amountToDeposit < 0:
print ('You cannot deposit a negative amount!')
return None

if password != accountPassword:
print ('Incorrect password')

return None

accountBalance = accountBalance + amountToDeposit
return accountBalance

O def withdraw(amountToWithdraw, password) :
e global accountName, accountBalance, accountPassword
if amountToWithdraw < O:
print ('You cannot withdraw a negative amount')
return None

if password != accountPassword:
print ('Incorrect password for this account')
return None
if amountToWithdraw > accountBalance:
print ('You cannot withdraw more than you have in your account')

return None

(6] accountBalance = accountBalance - amountToWithdraw
return accountBalance

newAccount ("Joe", 100, 'soup') # co3maeM axkkayHT
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while True:

print ()

print ('Press b to get the balance')

print ('Press d to make a deposit')

print ('Press w to make a withdrawal')

print ('Press s to show the account')

print ('Press g to quit')

print ()

action = input ('What do you want to do? ')
action = action.lower () # HnepeBOOMM B HWXHMI PEIUCTP
action action[0] # mcnonp3yeMm nepByw OyKBY
print ()

if action == 'b':

print ('Get Balance:')

userPassword = input ('Please enter the password: ')
theBalance = getBalance (userPassword)

if theBalance is not None:

print ('Your balance is:', theBalance)

elif action == 'd':
print ('Deposit:"')
userDepositAmount = input ('Please enter amount to deposit: ')
userDepositAmount = int (userDepositAmount)
userPassword = input ('Please enter the password: ')

newBalance = deposit (userDepositAmount, userPassword)
if newBalance is not None:
print ('Your new balance is:', newBalance)

——— CKPBITH BEI30OBBEl COOTBETCTBYOUMX QYHKUMUN ——-—

print ('Done')

Jinctunr 1.3. Mogenmpoeanue 6anka ans ogHOro cyeta ¢ pyHKUUIMU

B aToi1 Bepcum 51 mocTpont (PyHKITHIO JUIs KaXI0H 13 OIeparuii, Ko-
TOPBIE MBI OIIPEIEININ JIsI GAHKOBCKOTO CYeTa (CO3/aTh akKayHT @,
IpOBepHUTH Gastanc @, BHecTu fenpru O, custs gensru @), u caenan
TaK, 9TOOBI OCHOBHOM KOJ{ COZ€PrKaJl BBI3OBBI PA3/IMUHBIX (PyHKITHIA.

B pesynbraTe ocHOBHAs IIPOrpaMMa YUTAETCs ropasjio 6osee
yro6no. Hanpumep, eciiu mosib3oBaTeb BBOAUT d, YTOOBI YKa3aTh,
YTO OH XOUeT BHECTHU JCTO3UT @, KOJ Teleph BbI3bIBACT (PYHKIUIO
c uMeHeM deposit () e, nepegaBasi CyMMY I€IO3UTa U IIaPOJIb

y‘-ICTHOﬁ 3aIllCH, BBEACHHDbIE I10JIb30BATEJIEM.
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OpHaKO ecTu BbI IOCMOTPUTE Ha OIIpe/ieIeHHE JTI000M U3 3TUX
q)yHKLu/II‘/’I — Hanpumep, withdraw (), —TO yBUAUTE, YTO KOJ| IC-
HOJIB3yeT orepaTop global @ s gocTyna (YTEHUS MIM 3AIIUCH)
K IIEpPEMEHHBIM, KOTOPBIE IIPEACTABIAIOT GAHKOBCKUI CUET.

B Python onepaTtop global TpebyeTcsa TOJLKO B TOM CJydae, eCIa
BbI XOTUTE U3MEHHUTD 3HAYEHUE II00ILHOM IIEPEMEHHO B (DyHK-
nun. TeMm He MeHee g UCIIOJIL3YIO €ro 3/IECh, YTOOLI ICHO IIOKA3aTh,
9YTO 3TU (PYHKIUHU OTHOCSTCH K INI0OAIBLHBIM IIEPEMEHHBIM, JJaXKe
€CJI OHU IPOCTO IOJIyJIAIOT 3HAYCHUE.

O61uii NPUHIKMI IPOrPaMMUPOBAaHUA TpebyeT, YTOOLI (PyHK-
UM HUK020a He U3MEHSIIN II06aIbHbIe TepeMeHHbIe. PyHKIus
JIOJUKHA UCIIOJIb30BATh TOJBKO JIAHHbBIE, KOTOPbIEC IEPEJAI0TCSI
B HEe, IPOU3BOAUTH PACUYETHI HA OCHOBE UX 1, BO3MOKHO, BO3Bpa-
IaTh PE3YJbTaT WU pe3yabTraTbl. PyHknus withdraw () B 3TOM
IporpaMMe AeMCTBUTEILHO paboTAET, HO OHA HAPYIIAET BhIIIEyKa-
3aHHOE IIPABUJIO, U3MEHAS 3HAUEHUE ITI00aJIbHON IIepeMEeHHOM
accountBalance @ (B 1OIOJHEHUE K JOCTYIY K 3HAYCHUIO IJIO-

6aTbHOI IIepeMeHHOI accountPassword).

Peanusauua 3. fisa cuera

Bepcus mporpamMmbl MOAE€IMPOBAaHUA OaHKa B IUCTUHTE 1.4
HCIIOJIB3YET TOT K€ IOJAXOJ], YTO M TUCTUHT 1.3, HO 106aBIgET BO3-

MOKHOCTb MMETDH JiBA CUETA.

®aiin: Bank3_TwoAccounts.py

# Bes 00II
# Bank 3
# Ima cueTa

accountOName = "'
accountOBalance = 0
accountOPassword = "'
accountlName = "'
accountlBalance = 0
accountlPassword = "'
nAccounts = 0
def newAccount (accountNumber, name, balance, password):
(1] global accountOName, accountOBalance, accountOPassword
global accountlName, accountlBalance, accountlPassword

if accountNumber == 0:

accountOName = name
accountOBalance = balance
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accountOPassword = password
if accountNumber == 1:
accountlName = name
accountlBalance = balance
accountlPassword = password

def show () :
global accountOName, accountOBalance, accountOPassword
global accountlName, accountlBalance, accountlPassword

if accountOName != '':
print ('Account 0'")

print (' Name', accountOName)

print (' Balance:', accountOBRalance)
print (' Password:', accountOPassword)
print ()

if accountlName != '':
print ("Account 1")

print (' Name', accountlName)

print (' Balance:', accountlBalance)
print (' Password:', accountlPassword)
print ()

def getBalance (accountNumber, password) :
global accountOName, accountOBalance, accountOPassword
global accountlName, accountlBalance, accountlPassword

if accountNumber == 0:
if password != accountOPassword:
print ('Incorrect password')
return None
return accountOBalance
if accountNumber == 1:
if password != accountlPassword:
print ('Incorrect password')
return None
return accountlBalance

——— CKPBITH IOONOJIHMTEeJIbHEEe OGyHKUMM deposit () m withdraw() ---

——— CKpPBIT OCHOBHOM KOJI, KOTOPBIM BHI3HBaeT QYyHKLUMM BHIUIIE ——-—

print ('Done')

Jiuctunr 1.4. MogenvpoeaHnue 6aHka ans ABy X c4eToB ¢ GyHKLUUIMU

Yike IIpH JIBYX CUETAX BbI MOKETE YBUAETD, UTO 3TOT CIIOCOO ObI-
CTPO BBIXOJUT U3-IIOJ KOHTPOJISA. Bo-IIepBbIX, MBI yCTaHABIMBAEM
TPH I106aIbHbBIE IIepeMEeHHbIe s Kaxaoro cdieta B @, @ u ©. Kpo-

Me TOTO, B KaXK/JIOH (PYHKITUH TEephb €CTh ONepaTop if,
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BLIOUPAIONTUIT HAGOP ITI0GATbHBIX IEPEMEHHBIX I JOCTYIIA UIH
u3MeHeHUA. Bcaxuii pas, Korja MbI XOTUM JIOOABUTD €Il OJIIH
CYEeT, HaM HYKHO JOOaBUTD €llle OJJUH HAaOOP ITI00aIbHBIX IEPEMEH-
HBIX 1 OOJIBIIE OIEPATOPOB 1f B KaXKA0MH PyHKIHU. TO IIPOCTO He-
HNpaKTUYHBIN moaxo. HaM Hysxen apyroii cioco6 o6paboTKu Ipo-

N3BOJIbHOTO KOJIMYECTBA CUHETOB.

Peanusauusa 4. HeckonbKo cueToB € MCNOJSIb3OBAHUEM

YTOO6BI yIPOCTUTH pa3MeNIeHIE HECKOTBLKUX CUECTOB,

B 1ucTUHTE 1.5 g 6yay mpeacTaBaATh JaHHBIE C IOMOIILIO CIIUCKOB.
B aToit Bepcun nporpamMmbl s MICIIOIL3YIO TPU HapaJlIeIbHbIX
CIIMCKaA: accountNamesList, accountPasswordsList

u accountBalancesList.

®aiin: Bank4_N_Accounts.py

# Bes OOI

# Bauk 4

# Jloboe KONMMUEeCTBO CUETOB — CO CIOMCKaMU
O accountNamesList = []

accountBalancesList = []

accountPasswordsList = []

def newAccount (name, balance, password):
global accountNamesList, accountBalancesList, accountPasswordsList
2] accountNamesList.append (name)
accountBalancesList.append (balance)
accountPasswordsList.append (password)

def show (accountNumber) :
global accountNamesList, accountBalancesList, accountPasswordsList

print ("Account', accountNumber)

print (' Name', accountNamesList[accountNumber])

print (' Balance:', accountBalancesList[accountNumber])
print (' Password:', accountPasswordsList[accountNumber])
print ()

def getBalance (accountNumber, password):
global accountNamesList, accountBalancesList, accountPasswordsList
if password != accountPasswordsList[accountNumber] :
print ('Incorrect password')
return None
return accountBalancesList[accountNumber]
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——— CKPBITBEI IOOIIOJIHMTEJIbHBIE (l)yHKLU/IM -

# coszmaeMm mBa obpasla yYeTHHX 3anuceit

print ("Joe's account is account number:", len (accountNamesList))

newAccount ("Joe", 100, 'soup')

print ("Mary's account is account number:", len (accountNamesList))

newAccount ("Mary", 12345, 'nuts')

while True:

print ()

print ('Press b to get the balance')

print ('Press d to make a deposit')

print ('Press n to create a new account')

print ('Press w to make a withdrawal')

print ('Press s to show all accounts')

print ('Press g to quit')

print ()

action = input ('What do you want to do? ')

action = action.lower () # HnepeBOOMM B HMWXHMI PEIUCTP

action = action[0] # wucnosbzyeMm rnepBywn OYKBY
print ()

if action == 'b':
print ('Get Balance:')

userAccountNumber = input ('Please enter your account number:

userAccountNumber = int (userAccountNumber)

userPassword = input ('Please enter the password:

theBalance = getBalance (userAccountNumber, userPassword)

if theBalance is not None:

print ('Your balance is:', theBalance)

——— CKPBIT IOONOJIHMTEJIbHEIM [OJIb30BAaTEJIbCKUM MHTepderc —--

print ('Done')

Jluctunr 1.5. Mogennposatue 6aHka ¢ napannenbHeIMKU CNMCKAMM

B Hauayie nporpamMmbl s CO31aJ BCE TPU CIIMCKA KaK IyCTON CIIy-

cox @. YroG6bI cO3/jaTh HOBYIO YUETHYIO 3aIIUCh, 5 JOOABJISAIO COOT-
BETCTBYIOLIEE 3HAYECHNE K KaXJOMY U3 HUX @.

ITocKOIBbKY ceigac MBI IMEEM JICJIO C HECKOJILKIMM CYeTaMU,
Sl ICITOJIb3YI0 6a30BYIO KOHIICIIIIUIO HOMEPA GAHKOBCKOTO CUETA.
Kasxapl1ii pas, Korja noJab30BaTeNb CO3IACT yIETHYIO 3AIKCh, KOJ|

OpUMEHSET q)yHKumo len () B OJHOM U3 CIIUCKOB U BO3BpAIaeT
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3TOT HOMEP B Ka4eCTBE HOMEPA yYETHOM 3alIUCH NOIb30BATE-
a5 ©, @. TIpu co3laHnM aKKAyHTA JUUIs IEPBOTO IOJIb30BATEIS JITH-
Ha accountNamesList paBHa Hymo. TakuMm o6pa3om, nepsoii co-
3JJaHHOM y4eTHOI 3anucu GyseT npucBoeH Homep cuera (), BTopoit
yUeTHOU 3an1cu — HoMep cueTa | u Tak janee. 3areM, Kak U B pe-
aJbHOM GaHKe, JIJIsl BBIITOTHEHU A JII000H OIePaIUK II0CJIE CO3MAHMU I
cdeTa (HapuMep, IOMOTHEHNE UIN BBIBOJ CPEJCTB) IOJL30BATEND
JIOJKEH YKa3aTh HOMep cBoero cyera ©.

OzHAKO 3TOT KOZ BCE €lle paboTaeT C I106aIbHBIMU JaHHBIMI;
TEeIepb 3TO TPU IJ0GAIBHDIX CIIUCKA JJAHHBIX.

IIpencraBbTe, YTO BbI BUAUTE 5TH JAHHDIE B BUJIE 3JIEKTPOHHON

ta6aunsl [Ipumep npusenen B a6 1.1.

Ta6nuua 1.1. Tabnuua HaAWKMX JAHHBIX

Homep cueta Nmsa Maponb Bananc
0 Joe | soup i 100
1 Mary nuts 3550
2 Bill frisbee 1000
3 Sue XXYyZZ 750
4 Henry PW 10000

JlaHHbIE OAJIEPKUBAIOTCS B BUJIE TPEX INIOOAIBHBIX CIIUCKOB
Python, rae ka>xbIil CIIMCOK IPeJCTaBISIET COOOI CTONGEL B 3TOU
Tabaune. Hanpumep, kak BUJHO U3 BBIJEJIECHHOIO CTOJIOIA, BCE I1a-
POJI CIPYNIIMPOBAaHbI B OAMH CIIHCOK. FIMeHa rosb3oBaTesieii co-
JIEpKATCS B PYTOM CIIHCKE, 2 OCTATKH HA 6ATAHCE — B TPEThEM.
I1pu TakoM noaxoje, YTOOBI HOJNYIUTh HH(POPMAIIUIO 06 OJHOM aK-
KayHTe, BaM HYKHO IOJIY4YUTb AOCTYII K 3TUM CIIICKAM € OOIIUM 3Ha-
JeHUEeM UH/JIEKCA.

XOTd 3TOT CIOCOO pabOTAET, OH KAXKETCS KpaliHe HEYLOOHDIM.
JlanHbIe He crpynnupoBaHbl Jorudecku. Harmpumep, HeKOppekTHO
XPAaHUTD IAPOJIU BCEX ITOAb30Bareel BMecte. Kpome Toro, kax-
JbIN pa3, KOrja Bbl 1OOABJISIETE HOBBIM aTPUOYT K yU€ THOU 3aIlUCH,
HAIIpUMeEp aApec UJIU HOMep TesledoHa, BAM HY;KHO CO3/aTh U 10~
JIY4UTB ZOCTYII K PYTOMY IJI0O6AIBHOMY CITHCKY.

BmecTo 3TOro Bpl 661 HABEPHSAKA IPEAIIOUIH IPYIIIUPOBKY, KO-
TOpas MPEACTABJISIET COOOI CTPOKY B TOMH e 3JIEKTPOHHON TabIU-

e, Kak B Ta6u. 1.2.
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Ta6nuua 1.2. Tabnmua HAWMX AAHHBIX

Homep cueta Nms Maponb Bananc

0 Joe soup 100

1 Mary nuts 3550

2 Bill frisbee 1000
'"5' Sue XXYYZ2Z 750

4 Henry PW 10000

ITpu TakoM moAxo[e KAXKAAs CTPOKA COAEPKUT JaHHDIE, CBA3AH-

HbIE C OMHUM OAHKOBCKUM CUYETOM. XOTSI 3TO OAHU U T€ K€ JaHHbIE,

Takas TPYNIIHPOBKA ropaso 60jee eCTECTBEHHO MPE/CTaBISIeT

CYET.

Peanusauusa 5. Cnucox cnosapei yueTHbIX 3anucei

YT006b!I peaan3oBaTh 3TOT NOCJECTHUH IMOAXOA, 51 6YAYy UCTIONIb30BATH

HEMHOTO 60JIee CITOXHYIO CTPYKTYPY JaHHBIX. £ co3maM crucoxk, rae

KaXXJBIHM cUeT (KaXXJbIH 3JIEMEHT CITHCKA) — 3TO CJI0BAPh, KOTOPBIH

BBITJIAJAUT TAaK:

{'name' :<someName>, 'password':<somePassword>, 'balance':<someBalance>}

NPUMEYAHUME BCAKmii pa3, Korna BbI BUAUTE B 3TON KHUTE 3HAYCHHUE, IIPEJCTAB-

JIEHHOC B YIJIOBbIX CKOOKax (<>), BbI JOJIZKHbI 3aME€HUTD 3TOT

JJIEMEHT (BKJII()‘{&H CK()6KI/I) Ha 3HAYCHMUC 110 BallIEMy BI)I6()py.

Hanpumep, B npeapIayieil cTpoke Koja <someName>,

<somePassword>n <someBalance> — 3allOJITHUTC/IN, UX CJICAYCT 3aME-

HUTDb CljaKTI/I‘-ICCKI/IMI/I SHAYCHUAMMU.

Kop 115t okoHuUaTeIbHOM peaansaluy npejcTaBieH B auctuHre 1.6.

®Daiin: Bank5_Dictionary.py

# Bes 0OOI

# Bauk 5

# JIoboe KOJIMUeCTBO CUETOB — CO CIMCKOM cjioBapel
accountsList = [] O

def newAccount (aName, aBalance, aPassword):
global accountsList
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newAccountDict = {'name':aName, 'balance':aBalance,
'password':aPassword}
accountsList.append (newAccountDict) @

def show (accountNumber) :
global accountsList
print ('Account', accountNumber)

thisAccountDict = accountsList[accountNumber]

print (' Name', thisAccountDict['name'])

print (' Balance:', thisAccountDict['balance'])
print (' Password:', thisAccountDict['password']
print ()

def getBalance (accountNumber, password) :
global accountsList
thisAccountDict = accountslList[accountNumber] ©
if password != thisAccountDict['password']:
print ('Incorrect password')
return None

return thisAccountDict['balance']
——— CKPBITH IONOJIHMTEJIbHEIe GyHKUMM deposit () m withdraw() ---
# cospmaeMm mBa obpaslia y4YyeTHBIX 3aluceinn
print ("Joe's account is account number:", len(accountsList))

newAccount ("Joe", 100, 'soup')

print ("Mary's account is account number:", len(accountsList))
newAccount ("Mary", 12345, 'nuts')

while True:

print ()

print ('Press b to get the balance')
print ('Press d to make a deposit')

print ('Press n to create a new account')
print ('Press w to make a withdrawal')
print ('Press s to show all accounts')
print ('Press g to quit')

print ()

action = input ('What do you want to do? ')

action = action.lower () # HepeBOOMM B HMWKHUI PETUCTP
action = action[0] # wmcnosb3yeMm HepBy OYKBY

print ()

if action == 'b':
print ('Get Balance:')

userAccountNumber = input ('Please enter your account number:
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userAccountNumber = int (userAccountNumber)
userPassword = input('Please enter the password: ')
theBalance = getBalance (userAccountNumber, userPassword)
if theBalance is not None:

print ('Your balance is:', theBalance)

elif action == 'd':
print ('Deposit:"')
userAccountNumber= input ('Please enter the account number: ')
userAccountNumber = int (userAccountNumber)

userDepositAmount input ('Please enter amount to deposit: ')
userDepositAmount = int (userDepositAmount)

userPassword = input ('Please enter the password: ')

newBalance = deposit (userAccountNumber, userDepositAmount,
userPassword)
if newBalance is not None:

print ('Your new balance is:', newBalance)

elif action == 'n':

print ('New Account:')

userName = input ('What is your name? ')

userStartingAmount = input ('What is the amount of your initial
deposit? ')

userStartingAmount = int (userStartingAmount)

userPassword = input ('What password would you like to use for

this account? ')

userAccountNumber = len (accountsList)
newAccount (userName, userStartingAmount, userPassword)
print ('Your new account number is:', userAccountNumber)

——— CKPBIT IONOJIHUTEJIbHHIM I[10JIb30BAaTeJIbCKUM MHTepderc —-—-—

print ('Done')

JIuctunr 1.6. Mopenunpoesaxune 6aHka co CNMCKOM CROBApen

IIpu TaxoMm rozaxojie Bce JaHHbIE, CBA3AHHBIE C OJ[HUM CUETOM,
MO’KHO HAUTHU B OJHOM CJIOBape 0. /151 KaK/J0r0 HOBOI'O CYETA MbI
CO3J/1aeM CJIOBAPb U 100ABJIIEM €TO B CIIMCOK CYETOB @, Kaxyomy
CYEeTy IIPUCBAUBAETCSI HOMED (HpOCToe 11eJI0€ YHCJIO), KOTOPBINA
JIOJIKEH ObITh YKa3aH ITPU BbITIOJTHEHUU JII0O0TO0 IENCTBUS CO cUe-
ToM. Hanpumep, nojib3oBaTesib yKka3bIBa€T HOMEP CBOETO CUeTa
IpU BHECEHUHU JICTIO3UTA, q)yHKL[I/Iﬂ getBalance () UCIIOJb3yeT

€r0 B Ka4€CTBE MH/ICKCA B CIIMCKE CUCTOB .
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O6wue

STO HEMHOTO IPOSCHSET JIeJI0 barojaps 60Jee JOTMIHON opra-
HHU3anuU JaHHbIX. Ho kakas ns QyHKIMA B IporpamMme Bce paBHO
JIOJKHA UMETD JIOCTYII K IJIOOATbHOMY CIIMCKY YYETHBIX 3aIIUCE.
Kax MbI yBUJIUM B CJIeiyloneM pasjeie, IpejocTaBJeHne (PyHKIu-
SIM JIOCTYIIa KO BCEM JJAHHBIM yUYE€THOM 3aIIMCU IOBBIITAET ITOTEHITU-
aJIbHBIC PUCKH 6e30MacHOCTU. B npease kaxaas pyHKIIHS JOIKHA
UMETb BO3MOKHOCTD BJIMATH TOJbKO Ha JJAHHbIE OAHOI yueTHOM 3a-

II1cu.

npo6nemsi ¢c NpoUeAYPHOM peanusaumen

ITprmeps1, TpUBEACHHDIE B 3TOH IJIaBe, UMEIOT OOIYIO TPOGIEMYy:
BCE TaHHDBIE, KOTOPBIMU ONEPUPYIOT (DYHKITNN, XPAHATCS B OTHON
WJIN HECKOJIBbKUX TJI00ATbHBIX NnepPEMEHHDIX. Hcnonb3oBanue 601b-
IIOTO KOJIMYECTBA TJI00ATBHBIX JAHHDIX C HpOHeZ[ypHI)IM nporpam-
MHPOBAHHEM — ILIOXas IPAKTHKA KOAUPOBAHUS IO CJIEAYIOUIIM

NpUInHaAM.

JI106y10 PyHKIMIO, KOTOPAS UCIIOIL3YET U,/ WX U3MEHSET IJ100aIb-
HbIE JJAHHbBIE, CJIOKHO IIOBTOPHO MCIIOJIL30BATh B IPYTrOi IIpo-
rpamMe. PyHKIUSA, TOJTyYaIOmas JOCTYI K III00QIbHBIM JAHHBIM,
paboTaeT ¢ JaHHBIMU, KOTOPBIE JKUBYT Ha JAPyroM (60jiee BLICOKOM)
ypOBHE, 4eM KoJ caMoii pyHKIuun. Jig focTyna Kk HUM eii morpeoy-
eTca nHCTpyKnus global. Bel He MoxkeTe MPoOCTO B3ATh (PYHKIUIO,
KOTOpasd IoJaraeTcsa Ha I7100aIbHbIe JaHHbIE, U IIOBTOPHO HUCIOJb-
30BaTh €€ B JIPyroil HIpOrpaMMe; OHa MOXKET OBbITH IOBTOPHO
HICIIOJIb30BAaHA TOJIBKO B IIPOIPaMMeE C IIOXO)KMMHU IJI00aTbHBIMH

JAAHHBIMU.

MHorue nporesypHble HIPOrPAMMBI, KaK IIPABUJIO, UMEIOT OOJIbLINE
KOJLJIEKITUU IJI0OAIbHBIX IlepeMeHHbIX. [1o onpenenenuio rio6an-
Has IEPEMEHHAI MOJKET OBITH UCITOJIb30BaHA U U3MEHEHA
JIOO6BIM (pParMEHTOM KOZIa B IIOOOM MECTE TPOTPAMMBI.
HasnaueHus rio6aIbHBIM HEPEMEHHBIM YaCTO ITUPOKO pa3bpo-
CaHbI 10 IPOLEAYPHBIM IPOrPAMMaM KaK B OCHOBHOM KOJI€, TaK

u BHyTpI/I (byHKL[I/Iﬁ HOCKOJII)KY SHAYCHUA IIEPEMEHHDBIX MOFyT
U3MEHATHCS B IIOOOM MECTe, OTIAJKA U OOCTy;KIUBAaHUE IPOTPAMM,

HAIIMCAHHBIX TAKNUM O6p3.30M, ‘{pCBBbI‘I&fIHO CJIOJKHDBI.

(I)YHKL[I/II/I, HaIllMCaHHBbIE JIJIA NCIIOJIb3OBAHU A 1I00aJIbHbBIX JAHHDbIX,
9aCTO UMCIOT JOCTYII K CJIMITKOM 6OJII)LHOMY O6’beMy JAAHHBIX. Kor,z[a

(pyHKIIMA HCIIONIB3YET ITTI06ATBHBIN CIIUCOK, CJIOBAPD UJIN JIIOOYIO
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JAPYTYIO ITTO6ATbHYIO CTPYKTYPY JAHHBIX, OHA UMEET JOCTYII KO BCEM
JAHHBIM B 3TOH cTpykType. OHaKO, KaK TPaBUIO, PYHKIUS
JOJLKHA paboTaTh TOJLKO HAa OJJHOU YacTH (MJIX TOJBKO Ha HEGOIb-
IIOM KOJIMYECTBE) dTUX JaHHLIX. Hajndne BO3MOKHOCTU CUNTDBI-
BaTh U U3MEHATD JIIOObIE JAHHDIE B OOJIBIION CTPYKTYPE MOKET
IIPUBECTH K OIMUOKAM, TAKUM KaK CJlydaiiHO€e UCIOJb30BAHUE WU
IepEe3aANnUCh JAHHDIX, KOTOPbIE (DYHKIUA HE JJOJIKHA OblIa
3aTparuBaTh.

O61bEeKTHO-OPUEHTUPOBUHHOE PELUEeHME — NePBbIf
B3rNfA HA KJacc

JluctuHr 1.7 — 570 06BEKTHO-OPUEHTHPOBAHHBIH [TOAXO/, KOTOPII
00beIHSIET BECh KOJ[ U CBSI3aHHbIE C HUM JJAHHbIE OJHOI'O CUETa.
31eCch MHOTO HOBBIX ITIOHSITUH, U g TOAPOOHO PACCMOTPIO UX HAYU-
Hasd €O CJeAYIoNel IaBbl. XOTA g HE 0110, YTO BbI IIOJHOCTBIO
IIOMIMETE 3TOT IIPUMEP, OOPATUTE BHUMAHHE, YTO 3TO KOMOMHAIIU S
KOJIa ¥ JaHHBIX B OJHOM CKpUIITE (Ha3bIBaeMas Kaaccom™). Bor Bain

HepBbeI B3IVIAX HA O6’bCKTHO'OpI/IeHTI/IpOBaHHblﬁ KOgH.

®Daiin: Account.py

# Knacc cuera

class Account () :

def

def

__init (self, name, balance, password) :
self.name = name
self.balance = int (balance)

self.password = password

deposit (self, amountToDeposit, password):
if password != self.password:
print ('Sorry, incorrect password')

return None

if amountToDeposit < 0:
print ('You cannot deposit a negative amount')

return None

self.balance = self.balance + amountToDeposit
return self.balance

£

Kiaccom HaspIBaeTCst He BECh CKPHUIIT, A UMCHHO KOMOMHAIUS KOJA U JAHHBIX. —
ITpum. nayw. peo.
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def withdraw(self, amountToWithdraw, password):
if password != self.password:
print ('Incorrect password for this account')

return None

if amountToWithdraw < O:
print ('You cannot withdraw a negative amount')

return None

if amountToWithdraw > self.balance:
print ('You cannot withdraw more than you have in your
account"')

return None

self.balance = self.balance - amountToWithdraw

return self.balance

def getBalance(self, password):
if password != self.password:
print ('Sorry, incorrect password')
return None

return self.balance

# Kom mna omyanku
def show(self):

print (' Name:', self.name)

print (' Balance:', self.balance)
print (' Password:', self.password)
print ()

Jiuctunr 1.7. Mepewiit npumep knacca Ha Python

A ceffuac B3MISHUTE Ha PYHKITUI U IOCMOTPHUTE, KAK OHH ITOXO-
K1 Ha HAIIA TPEJBIAYITIE TPUMEPHI ITPOTIElypPHOTO TPOrpaMMUPO-
BaHUS. PYHKITUNI UMEIOT T€ K€ UMEHA, 9YTO U B IPEABIAYIIEM
Koje, — show (), getBalance (), deposit () nwithdraw(), —

HO BBI TAKKe YBUJIUTE €Ie U cIoBo self (man self.). O ToMm, 9TO

9TO 3HAYUT, Bbl Y3HACTE B CJICAYIOIMUX I'IaBaX.

JTa rjaiaBa HAYUHAETCS C npoue,z[ypﬂoﬁ peanmm3ann Koaa AJid Kap-

TOYHOU HUTPbI IIOJ Ha3BaHUEM «boubime-menbie». B rirase 12
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S MTOKAXKY BaM, KaK CIeJIaTh 0O'bEKTHO-OPUEHTHPOBAHHYIO BEPCUIO
UTPBI € rpadUYeCcKUM IOIb30BaTENbCKUM HHTEPdeiicoM.

Jlajee s mpescTaBuII IPOGIEMY UMUTAIINN GAHKA C OJHUM, a 3a-
TE€M HECKOJbKUMU 6AHKOBCKUMU cyeTaMu. Sl moKasas HEeCKOJIbKO
Pa3JHUYHBIX CIOCOGOB MCIOJb30BAHUS IIPOIIE/[yPHOTO IIPOTPaMMU-
PpOBaHUA JUISl PEATM3AIMU MOJIEJIN U OIIICAI HEKOTOPbIE Mpobie-
MBI, BO3HUKQAIOIIME B pe3yJabTaTe 3TOro rnoaxoja. Haxounern, g gan
IIepBOE MPEJCTABICHUE O TOM, KaK OY/IET BBIIVISIIETD KOJ, OIHCHI-
BAIOIUM 6AHKOBCKUI CYET, €CJIN ObI OH ObLJI CO3/[aH C IIOMOIILIO

Kjracca.






MOAENNPOBAHMUE
OPUSUNYECKUX OBBEKTOB
C MOMOLBLIO OBBEKTHO-

OPUEHTUPOBAHHOTIO
NMPOrPAMMUPOBAHUA

B aT0i#1 rmaBe MbI pacCMOTPUM OOIIHME TOHSITHSA,

JICKaIe B OCHOBE O6"beKTHO-OpI/I€HTI/IpOBaHHOFO

nporpaMMmuposanusd. f noka;y npocroii npumep
MpOrpaMMBbl, HATUCAHHON C MCTIOJb30BAHUEM ITPO-
eIy PHOTO TPOTPAMMHUPOBAHUS, ITPEACTABIIIO KJACCHI KAK
ocHOBY /1 HamucaHnA Kojga OOIT 1 06bACHIO, KaK 3TIEMEHTDI
KJacca paboTaioT BMeCTe. 3aTeM s IePENnIny IIePBBIH MPoneayp-
HBIH IpUMep KaK KJACC B 00bEKTHO-OPUEHTUPOBAHHOM CTHJIE
1 TIOKA’Ky, KaK BBI CO3/IacTe OOBEKT N3 KJaacca. B ocTanpHON gacTn
TJIaBBI 51 MPOKAY Yepe3 HECKOIBKO BCE 6oJIee CITOKHBIX KJIACCOB,
MPE/ICTABISIONMUX (PU3TIECKHE OOHEKTDI, YTOOBI TPOAEMOHCTPHUPO-
Bath, kak OOII pemaeTt mpo61eMbI TPOIIEyPHOTO TPOrPAMMUPO-
BAHUS, C KOTOPBIMU MBI CTOJIKHYJIHUCH B T71aBe 1. TO JOMKHO 1aTh
BAaM YETKOE MOHUMaHNE 6A30BBIX 0O HEKTHO-OPHUECHTHPOBAHHBIX
KOHIIENINH 1 TOT0, KaK OHU MOTYT YJIyYITUTD BAI HABBIKU IIPO-

TpaMMHUPOBAHUA.
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Mocrpoenme nporpammubix moaenen GusnuecKmux
o6nekToB

YT06b!1 OnucaTh GU3NUECKUI OOBEKT B HAIIEM IIOBCEJHEBHOM
MHPE, MBI YACTO CChLIAeMCcs Ha ero aTpubyThl. [oBops o cTose, Bbl
MO3KETE ONMCATD €T0 LBET, Pa3MEPhI, BEC, MATEPUAT U TaK JaJiee.
HexoTopble 00bEKTHI UMEIOT ATPUOYTHI, KOTOPBIE IIPUMEHAIOTCS
TOJIbKO K HUM, a He K IpyruM. MamnHy MOKHO OIHUCATh 110 KOJIUde-
CTBY AIBEPEM, a pyOoaIKy — HeT. SIIuK MoKeT ObITh OlleyaTaH UIn
OTKPBIT, IYCT UM 3ATIOJTHEH, HO 3TU XapaKTEPUCTUKHU HEJIb3s IPU-
MEHUTD K IepEBSIHHOMY 0J10Ky. Kpome Toro, HekoTopble 06bEKThI
CIIOCOOHBI BBITIOIHATD JEHCTBUA. ABTOMOOHIL MOXKET €XaTh BIIE-
pes, Ha3a/[ 1 HOBEPHYTD BJIEBO UJIU BIIPABO.

YTo6BI CMOJIETMPOBATE PEANBLHBIN OOBEKT B KOJIE, HAM HY>KHO
PEeINTD, KaKKe JaHHbIE OyAyT IPEJCTABIATE ATPUOYTHI 3TOTO 00b-
€KTa U KaKHe OIePAITUU OH MOKET BBIIOJHATD. DTU JIBA TOHATUA
YaCTO Ha3bIBAIOT COCTOSIHUEM U IIOBEJEHUEM OODBEKTA COOTBET-
CTBEHHO: COCTOSIHME — 3TO JJAHHbIE, KOTOPbIE OOHEKT 3aIIOMUHAET,

a ITOBEJICHUE — 3TO ,Z[eﬁCTBPIH, KOTOPbIC OH MOJKET COBCPIINTD.

CocTrosiHMeE M NOBEAEHME: MPUMEP BbIKIIIOUATENA
OCBELeHUsA

Jluctunr 2.1 — mporpaMMHast MOZEIb CTAHJAPTHOTO ABYXITO3UIN-
OHHOTO BBIKJIIOYATEJIS OCBEIICHM A, HAIIMCAHHASA HA IIPOLEy PHOM
a3pike Python. 9To TpuBHMaIbHBIN TpUMEpP, HO OH GY/ET IEMOH-

CTpUPOBATH COCTOSIHNEC U IIOBE/ICHUC.

®daiin: LightSwitch_Procedural.py

# IlpoLleOypPHBE BHKJIOYATEJE CBETa

O def turnOn():
global switchIsOn
# BKJIOUAEM CBeT

switchIsOn = True

® def turnOff():
global switchIsOn
# BEIKJIOHAeEM CBeT

switchIsOn = False

# OCHOBHOM KO

© switchIsOn = False # rioGasbHasa JIOTMUECKAas [epeMeHHas
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# xom Tecra
print (switchIsOn)
turnOn ()

print (switchIsOn)
turnOff ()

print (switchIsOn)
turnOn ()

print (switchIsOn)

JiuctuHr 2.1. Mogens BoikNOYATENS CBETA, HAMUMCAHHAS NPOLLEAYPHBIM KOAOM

IlepexmouaTeb MOXKET HAXOAUTHCA TOJBKO B OJJHOM U3 JIBYX I10-
JIOKEHUM: «BKJI.» WU «BBIKJL.». UTOOBI CMOJICIMPOBATH COCTOSTHHE,
HaM HY;KHA TOJILKO OJ[Ha JJoTu4ecKas rnepemennas. Hazosewm aTy ne-
peMeHHyIo switchIsOn © u cka)keMm, 4TO True O3HAYAET «BKJL»,

a False — «BbIKJI.». Korjga nnepexiioyaTesib OCTYIAET C 3aBOJAA, OH
HaXOJIUTCS B BBIKJTIOYECHHOM MOJIOKEHUH, IIO3TOMY MbI U3HAYAJIBHO
YCTAaHOBUJIM IepeKIoYaTes b IsOn Ha False.

Jlajnee Mbl IOCMOTPUM Ha ITOBEJEHUE. DTOT IEPEKTIOYATENb MO~
JKeT BBIITOJHSTH TOJBKO IBA ICHCTBUS: «BKJIIOUUTH» U «BBIKJIIO-
YUTb». HoaTOMy MbI CTPOUM JIBE qDYHKL[I/II/I, turnOn () @

U turnOff () @, KOTOPbIC YCTAHABJANBAIOT 3HAYCHUE OJIHOM JIOTUYe-
CKOU HepeMeHHOI‘/'I paBHBIM True 1 False COOTBETCTBECHHO.

SI oGaBMII TECTOBBIN KOJ B KOHILE, YTOOBI BKJIIOUUTH U BBIKJIIO-

4YUTDb IePEKIIoYATE/b HECKOIbKO pa3. PesyibraT — 5TO UMEHHO TO,

YTO MBI O KU TAEM:

False
True
False
True

ITO YPE3BLIYANHO IPOCTON IPUMEpP, HO OH, HAYNHAA C TAKUX
BOT He6oIbINX (PyHKIUH, ynpomaeT nepexon k OOIL Kak g 06b-
SICHUJI B I1aBe 1, ITOCKOJILKY MBI HCIOIb30BATH IMIOOATBHYIO TIEPe-
MEHHYIO JI/I IPEJICTABJICHUA COCTOSIHUA (B JAHHOM CJIydae mnepe-
MEHHYIO switchIsOn), 3TOT KO OyeT paboTaTh TOIBKO JIS
KOHKPETHOT'O BBIKJIIOUATEIS OCBENEHUS, HO OJJHA U3 OCHOBHBIX I1e-
JIed HAIIUCaHU S (PYHKIHUN — CO3/[aTh MHOTOPa30BbIi KoA. [loaTomy
S 3AHOBO IOCTPOIO KOJ BBIKJIIOUATEIA CBETA, UCIIOJIb3Ys OOBEKTHO-
OPHUEHTHPOBAHHOE IPOrPAMMUPOBAHNE, OJHAKO CHAYaJIa MHE HYX-

HO TPOPA6OTATD YaCTh 6230BOI TEOPUM.
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BeepeHMe B KNAcChl U1 06bEKTbI

IlepBbIM mAroM K HOHUMAHUIO TOTO, YTO TAKO€ OOBEKT U KaK OH
paboTaeT, ABJIAETCSA IOHUIMAHHIE B3AaMOCBS3U MEX/Y KJIACCOM
1 o6bexToM. A 1am popmaTbHBIE ONpeeIeHNs TT03Ke, HO Ha JaH-
HBII MOMEHT BbI MOXETE JYMATh O KJACCE KAK O IAGJIOHE NN
IJIaHE, KOTOPBII OlpeeseT, Kak OyAeT BBIMISAAETh OOBEKT IIPU
€ro cosganun. Mbl co3ziaeM 0ObEKThI U3 KJIACCa.

IIpencTaBbTe, YTO MBI HAYAJIH BBITICYKY TOPTOB IO TPE6OBAHUIO.
To ecTb MbI es1a€M TOPT TOJIBKO TOTAA, KOT/JA IOCTYIIAET 3aKa3
Ha Hero. MbI crieruanna3npyeMcs Ha TopTax Bundt u morpatnim
MHOTO BpEMEHU Ha Pa3paboTKy (popMbl Kak Ha puc. 2.1, aToo6b! yoe-
AUTHCS, 9TO HAIIIM TOpTI)I HE€ TOJIBKO BKyCHI)Ie, HO U KpaCI/IBI)Ie.

dopwma onpesenseT, Kak 6yJeT BRIIAAETh TOPT Bundt, korma Mbr
CO3/[aIUM €rO, HO OHA, KOHEYHO, He caM TopT. Popma cuMBOIH3UPY-
et kaacc. Korja mocrymaer 3akas, MbI co3jgaeM TopT Bundt 3 Ha-
mreit popmer (puc. 2.2). TopT — 3TO MpeAMET, U3TOTOBJICHHBIH
C IpUMeHEHNEeM (POPMBL.

Hcnonb3ys ee, MbI MOXKEM CO3JaThb JTI060€ KOJNYECTBO TOPTOB.
OHI/I MOI‘YT NMETb paSHbIe a.TpI/I6yTI)I: paSJII/I‘IHI)Ie BKYCI)I, paBJII/I‘I'
HbI€ B1/bI I‘JIa.BypI/I " AOIIOJIHUTEJIBbHBIC OIIIINU, TAKNE KAaK IIOKOJIA -

HBI€ YHIICBI, HO BCE TOPTHI OYAYT OAHON U TOH ke (POPMBI.

Puc. 2.1. Dopma gns TopTa kak Metadopa ans knacca
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Puc. 2.2. Topr kak MeTadopa ans o6bekTa, caenaHHOro us knacca bopMmbi

B ta6s. 2.1 npuseseHb HEKOTOPBIE JPYTHUE IPUMEPDI U3 Pealb-

HOT'O MHP4A, KOTOPbIC IIOMOTAIOT IIPOSACHUTD CBSA3b MCIKAY KJIaCCOM

U OO'BEKTOM.

Ta6nuua 2.1. Npumepsl peanbHbiX KN1ACCOB U 06bEKTOB

Knacc

O6BbeKT, CO3AAHHBIN U3 KNIAcca

Yeprex goma
C3HABMY B MEHIO

LUramn, ncnonbayemsii ans
MU3roToBneHms 25-L,eHTOBON MOHETbI

Pyxonucb kHMru, HanucaHHon
GBTOPOM

Oom
CsHaBuMY B BaLeH pyke
Yerseprak

®Pusmyeckas unu 3J/IeKTPOHHAA Konusa
KHUTH
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Knaccbl, 06beKTbl M 3K3eMNASAPbI

JlaBaiiTe IOCMOTPUM, KaK 3TO paboTaeT B KOJE.

Knacc
Kop, koTopbiit onpepenset, 4To 06bLEKT 3ANOMHMT (ero AaHHbIE MK COCTOsHME)
M 4TO OH CMOXeT caenatb (ero GpyHKLMM Mnu noseaeHue).

YTOO6BI HONYIUTD MPEACTABICHNE O TOM, KaK BBITJISIUT KJIACC,

BOT KO/ BBIKJIIOUATEJISI CBETA, 3AITMCAHHBIN KaK KJIACC:

# 00 LightSwitch

class LightSwitch():
def  init (self):
self.switchIsOn = False

def turnOn (self):
# BKJIOHAEM IIepeKJIndaTellb

self.switchIsOn = True

def turnOff (self):
# BBIKJIIOHAEeM IIepeKJIiidaTeJlb

self.switchIsOn = False

MbI npoiiiemMmcs 1o JeTaasaM 4yTh [103Ke, HO CTOUT 3aMETUTD,
9TO ATOT KOJ| OIIPEJIE/ISIET OAHY EPEMEHHYIO, self.switchIsOn,
KOTOpAasd MHUIMAJIU3UPOBAHA B OJHOM q)yHKuI/II/I U COAEPIKUT ABE
Apyrue, onmpenessiionue nosejeHue: turnOn () u turnOff () .

ECJII/I BbI IITNIIECTE KOJ KJ1aCCa U IIbITA€TECH BaHyCTI/ITI) €ro, Hu4ye-
ro He IIPOUCXOJIUT, TaK K€ KAK M IMIPH 3aITyCKe ITPOTPAMMBI
Ha Python, koTopas cocToUT TOJABKO M3 (PYHKITMN U HE BHI3BIBAET
nx. Heo6xoaumo aBHO mpukasaTh Python co3zatb 06bexT
13 KJacca.

Y1066 co3aTh 00BEKT LightSwitch 13 HamIero Kiacca

LightSwitch, MbI OGBIYHO HCIIONB3YEM TAKYIO CTPOKY:

oLightSwitch = LightSwitch ()
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3necs roopurcs: HaiauTe Kaacc LightSwitch, co3naiite 06b-
eKT LightSwitch U3 3TOro KJacca U Ha3HaYbTe ITOTy4Y€HHbBIH 00Db-
€KT IepeMeHHON oLightSwitch.

nepuMmeyAHuE B 37Ol KHUTE JJISL 0003HaYeHU s HepGMCHH()ﬁ, KOTOpad npeacran-
JIAET O6"I>€KT, 51, KaK IIPaBUJIO, UCIIOJIb3YIO HpquI/IKC B HUJKHEM pEru-
CTpeE O. 1o He ()65{321T€JIbH(), HO IIOMOTra€T HAIIOMHUTb C€6€, 4qTo

nepeMeHHasd NpeACTaBIACT 00O'BEKT.

Jpyroe cioso, koTopoe Bbl Halifere B OOII, — axsemnasap
(instance). CnoBa ax3emnasp 1 005eKm IO CYIeCTBY B3aUMO3aMeHsIe-
MBI; OJHAKO, €CJTH OBITh TOUHBIMH, MbI ObI CKA3aJIH, YTO OOBEKT

LightSwitch gBisieTcs 3K3eMIIIPOM KJacca LightSwitch.
UHcTaHuMupoBaHue
Mpouecc cozpanms obvekTa U3 knacca.

B npeapiaymei NHCTPYKIIUY Ha3HAYEHHU S MbI IIPOILIN IPOLECC
WHCTAHITUUPOBAHUS JIJIsI CO3AaHUs 00bekTa Light Switch n3 krac-
ca LightSwitch. MbI Tak:Ke MOXK€eM OOO3HAYUTDb 3TOT IIPOIECC KAK

[JIAr0JI; MbL uhcmaryuupyem Light Switch us Kiacca LightSwitch.

Hanucaume knacca Ha Python

M JINYHDbIE YACTU KJI U JeTaan JAHU MILIS-
O6c¢c as € 4acTU KJacca U JeTaJU CO3JaHUs DK3€e a
POB U UCIIOJIB30BaHUsI 00beKTa. B muctunre 2.2 nokasana o6mast

¢opma ki1acca Ha Python.

class <ClassName>() :

def init (self, <optional paraml>, ..., <optional paramN>):

# KOI MHMUMAIM3ALUN

# OyHKLMM, KOTOpPHE OOpamaknTCs K OaHHBM

# Kaxmas mMeeT BUI:

def <functionNamel>(self, <optional paraml>, ..., <optional paramhN>) :

# Teyo dyHKLUUM

# ...opyrue GyHKUUM

def <functionNameN>(self, <optional paraml>, ..., <optional paramhN>):

# Tesyio QyHKUMM

Jinctuur 2.2, Tunmunas dopma knacca Ha Python
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Metopg

NMPUMEYAHMUE

OnpejesieHne K1acca HAUMHAETCS € OIlepaTopa class, yKasbl-
BAIOIIET0 UM, KOTOPOE BbI XOTUTE JATh Ki1accy. JLJIst Takux Ha3Ba-
HUI HPUHSTO UCIIOIb30BATh FOPGATHIN PETUCTP C IEPBOIL 3arI1aB-
HOI1 6ykBO¥ (HarmpuMmep, LightSwitch). [Tocae nMeHun BbI MOXKETE
J06aBUTH HAGOP CKOOOK, HO OIEPATOP AOIKEH 3aKAHUNBATHCS
JIBOETOYHEM, YTOOBI yKa3aTh, YTO BbI COOMPAETECHh HAYATD TEJIO
kJacca. (5] 06bsicHIO, 9TO MOKeET ObITH B CKOOKax, B iase 10, korga
MBI Gy/IeM OGCYK/IaTh HACJIEOBAHUE.)

B Tese k1acca MOXKHO OIPEAETUTD JI000€ KOJTHMIeCTBO (DYHK-
1uii. Bece QyHKIMM CYNTAIOTCS 9aCThIO KIACCA, U KOJ|, KOTOPBIN UX
OIIpeJie/IsAeT, JO/KEH HAYNHAThCS oTCcTynoM. Kaxaas QpyHkmms
HPEACTABIISAET OLPEAEICHHOE IOBEACHIE, KOTOPOE MOXKET BBIIIOJI-
HSTb 00BEKT, CO3/[AHHBII 13 Kiacca. Bee QyHKIINN JOKHBI IMETh
XOTs ObI OJJUH IIAPAMETP, KOTOPBIi 10 COMIAIIEHUIO HA3bIBACTCS
self (s 06'BACHIO, YTO O3HAYAET TO UM, B Iase 3). PyHKIuaM

OOII faHo crienuaJIbHOE Ha3BaHUE: Memoo.

DyHKuMs, onpegeneHHas BHYTpHU knacca. MeTop, Bceraa nmeet xots 6b1 ognH
napameTp, KoTopbii 06bIYHO HasbiBaeTcs sel f.

ITepBbIil METON B KAK/JOM KJIACCE JTOJKEH UMETD CIIeIIUalbHOE
nMsa _ init . Beaxwmit pas, koraa Bel co3naeTe 0ObEKT U3 KIacca,
3TOT METOJ OyAET BLI3bIBATLCA aBTOMaTHdecku. [loaTomy on — Jjo-
TMYHOE MECTO JJIS pa3MENIeHH s JII060ro Kojja MHUIUAIU3AINH, KO-
TOPBII BBl XOTUTE 3allyCTUTD, KOIIA CO3/Ja€Te IK3EMILIAP OObEKTa
us kjgacca. Mma  init  3apesepsuposano Python s aToii ca-
MO 3a1auu ¥ JOJKHO BBIMIAE€Th UMEHHO TAK, C IByMsA IIOJUEPKU-
BAHUSMU JIO U IIOCJIE CJIOBA init (KOTOpPOE MUMIETCS CTPOYHBIMU
6yksammu). Ha camom senie Mmetox  init () He aBasgeTCS 06s13a-
TeabHbIM. OfIHAKO, KaK IPABUJIO, CYMTAETCA XOPOIIEeH MPaKTUKOHN

BKJIIOYATb €0 U UCITOJb30BATDb JJId MHUITNAJIU3AINU.

Korza Bbl co3naere ax3eMIuisip 00beKkTa U3 kjaacca, Python 3a6o-
TUTCSI O CO3ZIaHUU OOBEKTA (BBbIJICJICHUN HAMSITH) 32 BaC.
CnenyanbHblii MeTOZ,  init () Ha3pIBaeTCS MeTO/MOM initializer,
e BbI 3aJlaeTe IePEMEHHBIM HadaIbHble 3HadeHU. (/[l1g 601n-
muHCTBA Apyrux s13eikoB OOII TpeGyeTcst MeTOx ¢ UMEHEM new () ,

K()T()pblﬁ YaCTO HA3bIBAIOT K()HCprKT()p()M.)
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O6nacrb BUAMMOCTMA U NEepeMEeHHbIe dK3emnngapa

B HpOL[e,HypHOM HpOFpaMMI/IpOBaHI/II/I CyH_[eCTByeT JABa OCHOBHDBIX
ypOBHH O6JIaCTI/I BUJMMOCTUN. HepeMeHHBIe, CO3JI1aHHbIE B OCHOBHOM
KOJIe, UMCIOT 240044610 00JaCTh BUANMOCTH U JJOCTYIIHBI B JTIOGOM
MeECTE HpOI‘paMMbI, B TO BpeMH KaK HepeMeHHbIe, CO3JIaHHBbIE BHY‘
TpU (PYHKIIUU, UMEIOT A0KAAHYI0 0OJACTD BUJIUMOCTH U JKUBYT
TOJIBKO JIO T€X II0P, IOKa BeIoaHseTcs pyHkius. [Ipu Bexoae
13 (PYHKIIMH BCE JIOKAJIbHBIE IEpEeMeHHbIe (IIePeMEHHbBIE C JIOKAJb-
HOH 00JIACTBIO BUIMMOCTH) OYKBAIBHO UCUE3AIOT.

O6'beKTHO'OpI/IeHTI/IpOBaHHOC HpOFpaMMI/IpOBaHI/Ie N KJI1aCChbI
HpeﬂCTaBJIHIOT TpeTI/Iﬁ ypOBeHb O6JIaCTI/I BUJUMOCTU, O6LI‘IHO Ha-
3bIBAEMBIH 004ACMbI0 6UOUMOCIU 005eKMa, MHOTIAA 004ACMbI0 8UOU-
MOCMAU KAQCCA NN, PEXKE, 00Aacmb10 6UdUMOCIU IK3eMnaspa. Bee
OHU 03HAYAIOT OJHO U TO Ke€: 00JaCTh BUAMMOCTU COCTOUT U3 BCETO
KOJ[a BHYTPH OIPEAEICHUS KIACCa.

MeTo/bI MOI'YT HCIIOJIB30BATh KAK JIOKATbHbIEC IIePpEMEHHbBIE, TAK
U nepemennuvie axsemnaspa. B merone mobast nepeMeHHast, UMsI KOTO-
POl He HaUMHAETCS ¢ self, ABISeTCS JIOKAJIBHON ITepeMeHHON
U rucyesaerT HpI/I BbIXOJ€ 13 HET'O, TO €CTbH ,IIpyI‘I/IC METO/JbI B KJ1aCCe
GoJIbIIIE HE MOTYT €€ UCIIONIb30BaTh. Ilepemernvie IK3EMNALPA UMEIOT
O6JIaCTb BUJUMOCTHN O6'beKTa, TO €CTh OHUAU ,Z[OCTYHHBI BCEM ME€TO-
JiaM, olIpe/ieICeHHBIM B Kjacce. [lepeMeHHbIe 3K3eMILIsIpa U 00JI1aCTh
BUJMMOCTHU OObEKTA — 3TO KJIOYU K HOHUMAHUIO TOI'0, KaK O0bEK-

TbI 3alIIOMMHAIOT JaHHBIE.

MepemeHHas 3k3emnngapa
B meTope nobas nepeMeHHas, UMt KOTOPOM HOYMHAETCS, MO COrNALLEHMIO,

c npedukca self. (Hanpumep, self . x). [lepemeHHble sk3emnnspa MMeloT
obnactb BUAUMOCTH 06beKTa.

[Tom06HO JTOKATBHBIM U TII06AIBHBIM IIEPEMEHHBIM, TICPEMEH-
HBIC 9K3EMILISIpa CO3/]AI0TCS, KOT/IA MM B IICPBBIN pa3 MpHCBAaUBaCT-
csl 3HAUCHHE, U HE TPEOYIOT CIIENUAJIBHOIO 00bABICHUS. MeTox
__init () —JOTMYHOE MECTO JJISI THUITNAJIU3AIUN IIEPEMEHHBIX
sK3eMILIApa. Bor mpumMep kiacca, rie MeTon,  init () mHHIMa-
JIU3UPYET IEPEMEHHYIO 3K3eMILIApa self.count (YMTAETCA KaK
«self dot count») B HOJIb, U IPYTroil METOA, increment (), KOTOPBII

POCTO nob6asisieT 1 Kk self.count:
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class MyClass() :
def init (self):
self.count = 0 # cozsmaem self.count m ycraHoBuM ee Ha 0
def increment (self):
self.count = self.count + 1 # MHKpPEMEeHT INepeMeHHON

IIpu cospannu sk3eMILIsgpa 06beKTa U3 KIacca MyClass 3amy-
CKaeTCI METOJ  init () CO 3HAaYEHUEM nepeMeHHoﬁ IK3EMILISI-
pa self.count, paBHbIM HYy1I0. IIpu BbI3OBE MeTO/a increment ()
3HaueHUe self.count usmeHsaeTcsd ¢ Hyasd Ha equHuny. IIpu no-
BTOPHOM BbI30B€ increment () 3HAYEHUE U3MEHAETCS C OAHOTO
Ha JIBA U TaK JaJjee.

Kasxp1il 00bEKT, CO3AAHHBIN U3 KJIACCa, IOJTydaeT CBOU Habop
II€pEMEHHDBIX dK3EMILIPa HE3ABUCHUMO OT JIIOOBIX PYTUX OOBEKTOB,
CO3JJAHHDBIX U3 3TOr0 KJjacca. B cay4dae Kiaacca LightSwitch cymre-
CTBYET TOJIBKO OJlHA IepEMEHHAsT dK3eMILIsIpa, self.switchIsOn,
IIO3TOMY KaKJbIil 00BbEKT LightSwitch 6y,z[eT HUMETh COOCTBEHHBIN
self.switchIsOn. Takum o6pa30M, BbIl MOJKETE€ UMETH HECKOJbKO
00beKTOB LightSwitch, KaKJbIi 13 KOTOPBIX UMEET CBOE HE3aBU-
cuMoe 3HaueHue True Win False Ji1g CBOeH nepeMeHHON
self.switchIsOn.

Pasnuuua mexay GyHKUUIMU U MEeTOAaMHU

HOZ[BOHH HUTOr, MOJXHO OTMETUTD TPHU KJIIOYEBbIX PA3TIUIUI MEKIY

(yHKLIHEN 1 METOROM.

1. Bce meTojp! K1acca JOKHBI UMETDH OTCTYIIBI IO UHCTPYKIMEN

class.

2. Bce MeTOABI UMEIOT CHEIUATLHBIN IEPBLIN TapaMeTp, KOTOPbINA

(Tax npUHATO) Ha3bIBaeTCA self.

3. MCTOZ[bI B KJ1aCC€ MOTYT HUCIIOJIb30BATb IICPEMCHHDIC 9K3CMILIAPA,

3anucaHHble B BUujie self.<variableName>.

Teneps, KorAa BbI 3HAETE, YTO TAKOE METOJDI, g IIOKAXKY BaM, KaK
€O3JaTh OOBEKT U3 KJIACCA ¥ KAK UCIIOIb30BATH PA3TUYHBIE METO-

JIbI, JOCTYIIHBIE B KJIACCE.
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MPOLLECC COSAAHUSA DK3EMNNAPA

Ha puc. 2.3 nokasaHsbl 3Tansbl co3faHus ak3eMmnnspa obbekTa
LightSwitch u3 knacca LightSwitch, HaYMHaoLWerocs B MH-
cTpykumu npuceamnsanus B Python, satem nepexopswero B kog,
knacca, 3atem obpartHo yepes Python u, HakoHeu, o6paTtHo

B MHCTPYKLMIO NPUCBAMBAHMS.

Kopa wHctaHumMmupoBaHus Python Knacc LightSwitch
= LightSwitch()

\ Bbl,qeflileT MecCTO B NamsaTH

ans o6vekra LightSwitch

BoisbiBaet Metoa __init__()
knacca LightSwitch,

nepepasas HOBbI 06BEKT \

__init__() MmeTon paboraer,
YCTQHQBNMBAET 3HAYEHME
“self” pna HoBoro o6vekTa

Bosspalyaer HOBbIA 06bEKT -— Mumupannsnpyert nio6eie
/ nepeMeHHble 3K3eMnaspa

olightSwitch =

HasHayaet HoBbik 06bekT olightSwitch

Puc. 2.3. MNMpouecc cozpaHus akzemnnsapa obbekTa

I'Ipou.ecc COCTOMT U3 NATU 3TAMNOB.

1. Haw kog npocut Python cospats o6bekT M3 knacca
LightSwitch.

2. Python Bbigenser mecto B namaTi ans obbekTa
LightSwitch, 3areM Bbi3biBaeT MeTOh,  init () knac-
ca LightSwitch, nepeaasas BHOBb CO3AAHHbIA OOBLEKT.

3. Metop init () knacca LightSwitch BbinonHseTcs.
Hogbii 06bekT npuceansaetcs napametpy self. Kog
__init () uHUMUManu3MpyeT nobble NepeMeHHble SK3eM-
nnspa B obbekTe (B LAHHOM Cyyde NnepeMeHHyYIo 3K3eMnis-
paself.switchIsOn).

4. Python so3spawiaet HOBbIM 06BEKT UCXOAHOMY Bbi3bIBAIOLLEMY.

5. Pe3synbTaT MCXOAHOrO BLI3OBA NPUCBAMBAETCS NEPEMEHHOM

oLightSwitch, no3ToMy Tenepb OHA NpeAcTaBnseT 06beKT.
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Co3paHue 06bexTa us knacca

Kaxk g yxe roBopuJ, KJacc IpoCTO ONpesesieT, Kak OyeT BbITIs-
neTh 00beKT. YTOObI NCIIOIb30BATH KJIACC, BbI JOJKHBI CKa3aTh
Python coznaTh 06beKT U3 KJacca. TUITHYIHBINA cCTIOCO6 ceIaTh

9TO — HUCIIOJIb30BATDb OIICPATOP IIPUCBANBAHMSI, KaK TYT:

<object> = <ClassName>(<optional arguments>)

ITa eJIMHCTBEHHAS CTPOKA KOJA BbI3bIBAET IOCIEA0BATEb-
HOCTB IIaTOB, KOTOpas 3aKaHuyuBaeTcd TeM, uro Python Bosspama-
€T BaM HOBBIH 9K3€MILIAP KJIacca, KOTOPBINA Bbl OOBIYHO XpaHUTE
B IIEPEMEHHOMN. JTa IeEpeMEHHAs CChIIAETCSA HA PEe3yAbTUPYIONUI
OOBEKT.

Bp1 MmoxeTe cjies1aTh KIacc JOCTYIHBIM ABYMs CIIOCOOAMU: TIOMe-
CTUTDb KOJ| KJIacca B OIMH (paiiyl ¢ OCHOBHOM IIPOTpaMMOil nin
BO BHEITHUI (paiiJ ¥ NCIIOTb30BATh ONIEPATOP UMIIOPTA, YTOOBI
HOAKJIOUUTD cofiepkumoe ¢aiina. B aToil riase g MOKaxy nepBbIi
IIO/IXOJ], 2 BTOPOH — B ItaBe 4. EMHCTBEHHOE IPABUJIO 3aKJII04AeT-
Cs B TOM, UTO OIIpeJeIeHUe KJacca JOJIKHO IIPeAIIecTBOBATD JI1I060-

MY KOAY, KOTOpBII;'I CO3/1aCT SK3EMILJISIP 00beKTa U3 KJIacca.

Bbi3oB meToao0B 06BbeKTa

Ilocie CO3JaHUA 00'beKTa U3 KJIacca JUJIA BbI3OBA METO/[A o0beKTa

HCIIOJIb3yeTCA O606H.[CHHI)II>1 CHUHTAKCHUC!

<object>.<methodName>(<any arguments>)

B suctunre 2.3 mokasan kiacc LightSwitch, KO JJist CO3JaHU s
9K3eMILIsIpa 00bEKTA U3 KJIAaCCa U KOJ, JJIsI BKIIOYEHUS U BBIKJIIOUE-
HUst o0bekTa LightSwitch IyTEeM BbI30Ba €r0 METOJOB turnOn ()

n turnOff ().

®Daiin: 00_LightSwitch_with_Test_Code.py

# 00 LightSwitch
class LightSwitch():
def init (self):
self.switchIsOn = False

def turnOn (self):

# BKJIOUAEM BBIKJIOUATEJb

self.switchIsOn = True
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def turnOff (self):
# BHIKJIOUAEM BHIKJIOUATEJb

self.switchIsOn = False

def show(self): # nobaByeHO 0OJi9 TECTUPOBAHUSA
print (self.switchIsOn)

# OCHOBHOM KOI

oLightSwitch = LightSwitch() # coszmaem obvexT LightSwitch

# BEIBOBH METOIOB
oLightSwitch.show ()
oLightSwitch.turnOn ()
oLightSwitch.show ()
oLightSwitch.turnOff ()
oLightSwitch.show ()
oLightSwitch.turnOn ()
oLightSwitch.show ()

Jinctuur 2.3. Knace Light Switch utectosbiit kop ans cospanus obbvekTa
M BbI3OBA €ro METOA0B

CuHayasa MbI co31aeM 00beKT LightSwitch 1 Ha3HaYaeM ero me-
peMeHHOH oLightSwitch. 3aTeM MBI UCTIONb3YEM 3Ty IEPEMEHHYIO
JUISI BBI3OBA APYTUX METOJAOB, JOCTYIHBIX B Kj1acce LightSwitch.
MbI 6bI IPOYUTAIN 3TH CTPOKH KaK «oLightSwitch dot show»,
«oLightSwitch dot turnOn» u Tak aaznee. Ecoiu 3amycTum aTOT

KOJI, OH BBIBEJIET CJIEAYIOLIEE:

False
True
False
True

HanmoMHuuM, 94TO 3TOT KJIaCC UMEET OJHY IEPEMEHHYIO 9K3EMILIsI-
pa c umeneM self.switchIsOn, HO ee 3HAYEHUE 3AIIOMUHAETCSI
M JIETKOJOCTYIHO, KOI/Ia BBIITOJIHSAIOTCS Pa3HbI€ METO/bI OHOI'O

U TOTO e 00beKTa.

CO3IHIHHGEHeCKOHbKWﬂ(SKSEN"HIHPOBIHSCHIHOTOIHHGCCC

OnHoi u3 kaodeBbix ocooennocrein OOIT aBisgercs TO, 4YTO Bbl
MO’KETE CO3/IaTh CKOIBKO YTOJHO OOBEKTOB U3 OHOT'O KJIACCa,
TaK e KaK Bbl MOXeTe HUCIIeYb O€CKOHEYHOE KOJIUIECTBO TOPTOB
B (popme Bundt.
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I/ITaK, €CJIM BaM HYJKHO /iBa o0beKTa IICPEKII0YCHUA CBCTA, NN
Tpu, Nin 60.]1]3]].[6, BbI MOJKECTE IIPOCTO CO34aTh JOIIOJTHUTEC/IbHbIC

00beKTBI U3 Ky1acca Light Switch mpuMepHO Tak:

oLightSwitchl
oLightSwitch2 = LightSwitch() # cosmaem eme ommH obvexT LightSwitch

LightSwitch() # cosmaem o6wexT LightSwitch

BasxHO TO, UTO KaXK/bIi1 0OBEKT, KOTOPBII BBI CO3/[ACTE U3 KJIAC-
ca, IOAJIEPKUBAET €80N) coﬁcmeenuym eepcuto faHnHbIX. B aTOM Cotyuae
KaXJbIi 13 oLightSwitchl m oLightSwitch2 nmeeT cBolo nepe-
MEHHYIO 9K3eMILIsgpa, self.switchIsOn. JI1o6b1e U3MeHeHU 1, BHE-
CEHHBIE B JAHHBIC O[HOTO 0O'BEKTA, HE MOBJIUAIOT HA JJAHHBIE JIPYTro-
ro. Bbl MoskeTe BbI3BaTh JTI0OO0M 13 METOMOB B KJIACCE C TIOMOIIBIO
smo6oro oobekTa. [Ipumep B inctunre 2.4 co3xaeT 1Ba 06bEKTA IEpe-

KJIIoYaTesell CBeTa U BbI3bIBAET METOADI JUIST pPa3HbIX 00BEKTOB.

®Daitn: 00_LightSwitch_Two_Instances.py

# 00 LightSwitch

class LightSwitch():

—-—— IpPONyWeHHE Ko kjacca LightSwitch, xaxk B sucrtuHre 2-3 —---—

# OCHOBHOM KOI
oLightSwitchl = LightSwitch() # cosmaem ofwexT LightSwitch
oLightSwitch2 = LightSwitch() # cosmaem eme ommu obwexT LightSwitch

# xom Tecra

oLightSwitchl.show ()

oLightSwitch2.show ()

oLightSwitchl.turnOn () # IlepeksiouaTesb 1 BKJIOUEH

# IepeksywuaTesib 2 HOOJDKEH OBITH BHKJIOUEH I[PV 3allyCckKe,
# sTOoT KOO HeyaeT 2TO OoJjiee OUEBMIHEIM
oLightSwitch2.turnOff ()

oLightSwitchl.show ()

oLightSwitch2.show ()

Jinctunr 2.4. CospaiiTe ABA 5K3EMNIAPA KNACCA M BbI3OBUTE METOAbI KAXAOFO

BoT BBIBOJ|, KOTOPBIH BbI MOJYUUTE IIPU 3AMTYCKE TPOTPAMMBI:

False
False
True

False
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Kon npeanucbiBaeT oLightSwitchl BKIIOYUTH cedbda u npeanu-
chiBaeT oLightSwitch?2 BBIKJIIOUYUTDH cEOI. O6paTI/IT€ BHUMAaHUE,
YTO KOJ| B KJIACCE HE NMEET INIOOATBHBIX IIepeMeHHbIX. Kaxaprit
00BeKT LightSwitch mojaydaeT coO6CTBEHHBIN HAGOP JTIOOBIX IEepe-
MEHHBIX 3K3EMILIAPA (B JAHHOM CJIy4ae TOJIBKO OJIHY), OIPEeICH-
HBbIX B KJIACCE.

XOTS 3TO MOKET ITOKA3aThCs HEGOIBIIUM YIY4IIEHUEM I10 CPaB-
HEHHIO C HAIMYHEM JIBYX IPOCTBIX ITTOGAIBHBIX IEPEMEHHBIX, KOTO-
pble MOTYT OBITH UCIIOJb30BAHbI JIJIS1 OAHOTO M TOTO K€, ITOCJIe]-
CTBUSA DTOI'0 U3MEHEHU S OTPOMHBI. BbI mosryunTe nydmee
IpeJICTAaBJICHUE 06 3TOM B IIaBe 4, rie s 6y/ly pacCKa3bIBaTh, KaK CO-
3/1aBaTh U NOAJIEPKUBATE OOJIBIIOE KOJTUYECTBO 9K3EMILIAPOB, CO-

3IaHHBIX N3 KJIaCCa.

Tuneb! panubix Python peanusoeanbl Kak Kaaccsl

Bo3MoxHO, Bac HE YJUBUT, YTO BCE BCTPOEHHbIE TUIIBI JAHHBIX
B Python peannsosanbl kak K1accbl. MOKHO IPUBECTH IPOCTOMN

npuMep:

>>> myString = 'abcde'
>>> print (type (myString))
<class 'str'>

MbI npucBanBaeM IEpEMEHHOH cTpoKoBoe 3HaueHue. Korga Bor-
3pIBaeM (PYHKLMIO type () U BBIBOAUM PE3YJAbTATbl, Mbl BUAMM, UTO
y HaC ecTb 9K3eMILIAp KJacca str string. Kimace str gaet Ham psaa
METOM0B, KOTOPbIE MOKHO BBI3BATh JIJI1 CTPOK, BKJIIOYA
myString.upper (), myString.lower (), myString.strip ()

U TaK J1ajee.

Crucky paboTAIOT AHATOTUYHBIM OOPA30M:

>>> myList = [10, 20, 30, 40]
>>> print (type (myList))
<class 'list'>

Bce cniuckm ABAAIOTCA 9K3EMILIApAaMU KJjacca 1ist, KoTOpbIi
HNMEET MHOKECTBO METO/IOB, BKJIIOYasi myList.append (),
myList.count (), myList.index () U Tak gaJjee.

Korzaa numeTe kiracc, Bbl onpejeiseTe HOBbIMA TUIl JaHHBIX. Bam
KOJ| IIPEAOCTABJISIET IOAPOOHYIO HH(POPMALINIO, TOKA3bIBAs, KaK1e
JJaHHbIE OH XPAHUT U KaKHe ollepallii MOKeT BbINONHATD. ITocie

CO3JIaHM I 9K3EMILJISIPA BAIECTO KJj1acCa 1 Ha3HAYEHU A €TO
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O6BeKT

IIepeEMEHHOH BbI MOKETE UCII0Ib30BATh BCTPOEHHYIO (PYHKITHIO
type () 1 onpesesIeHUs KJIacca, UCIOJb3yeMOTrO JUIS CO3/[aHUs K-
3eMILISAPA, TaK K€ KAK CO BCTPOEHHBIM THUIIOM JJAHHBIX. 3/1eCh MbI
co3aeM dK3eMILIAp 00bekTa LightSwitch M BBIBOJUM €ro THII

JAHHBIX!

>>> oLightSwitch = LightSwitch ()
>>> print (type (oLightSwitch))
<class 'LightSwitch'>

Kak 1 co BcTpoeHHbIMU TUIIAMU JaHHBIX Python, Mb1 MmoxeM nc-
IIOJIb30BATD IEPEMEHHYIO oLightSwitch /1 BbI30Ba METOJOB, JI0-

CTYIIHBIX B KJ1acce oLightSwitch.

OnpepneneHmne o6nexra

ITosBO/st UTOT HTOMY pasziey, s JaM CBOe OpHUIMATBHOE OIIpe/ieie-
Hue 005eKm)y.

Knacc OIIPEACIISICT, KaK 6y,£[€T BBITJIAJIETDH 00bEKT IIp1 CO3JJaHNU
9K3eMILJIApa. O0OBEKT — 3TO Ha60p NEPEMECHHDIX 9K3EMILJIsSIpA 1 KOJ
METOJOB B KJIACCE, 113 KOTOPOI'o ObLI CO3JlaH 9K3CMILJIAP o0ObeKTa.
JI1060€ KOIM4eCTBO OOBEKTOB MOXKET ObITH NHCTAHIUHNPOBAHO
13 KJjacca, 1 Ka)K,Z[beI 13 HUX UMEET COOCTBEHHDIN Ha60p nepemMeH-
HbIX 9K3EMILJISAPA. HpI/I BbI3BOBE METO/JA o0beKTa METO/ 3aI1yCKA€TCsA

1 NCIIOJIb3yET Ha60p INEPEMEHHDIX 9K3EMILJIsSIPpA B 3TOM oOBbeKTe.

Co3zaaHMe HEeCKONbLKO Gonee CNOXHOrO Knacca

JlaBaiiTe MOCTPOUM Ha KOHIICIIIINU, IIPEACTABJICHHON paHee, BTO-
poii, HeMHOTrO 60JIee CJIOKHBIN IPUMEP, B KOTOPOM MBI CJieTaeM
KJIACC BBIKJIIOYATEISIUMMEPA. BeIKTIouaTeIb-AnMMep UMEET Iepe-
KJII0YATEJIb BKIIOUUTh,/BBIKITIOUUTD, HO TAKKE Y HETO €CTh MYJIBTH-
MTO3UI[OHHBIH ITOJI3YHOK, KOTOPBIH BJIUSIET HA IPKOCTH CBETA.
ITon3yHOK MOKET IIepeMEemaThCs Mo ANANA30Hy 3HAYCHUH SPKO-
cru. Jl1st mpocTOTHI HAlI I POBOI MOJ3YHOK AUMMEpPa UMEET
11 mosoxkenuit, ot 0 (HOJIHOCTHIO BBIKIIOUEHO) 710 10 (IT0JIHOCTBIO

BK.TIIOLICHO). Yr1o06nI YBEJIMIUTD NI YMECHBIIUTD SIPKOCTD JIAMIIbI
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B MAKCHUMAJIbHOU CTENEHHU, BbI JIOJKHBI II€pEMEINATH IT0JI3YHOK Je-
PE3 KaXayI0 BO3MOKHYIO HACTPOKKY.

Kiacc DimmerSwitch obaanaeT 60bIIeil (PyHKIIMOHATIBHO-
CThbIO, UeM KJiacc LightSwitch, 1 1oKeH 3aIIOMUHATD OOJIbIIE TaH-
HBIX:

*+ COCTOSIHHE IIePEKJIIoYaTe s (BKIIOUYCHO MU BBIKJIIOYCHO);

+ yposens sapkoctu (ot 0 1o 10).

A BOT nnoBejieHue 00bekTa DimmerSwitch:
* BKJIOUYHUTD;

* BBIKJIIOUUTD;

* YBEJUYUTD APKOCTD;

* YMEHBIIUTDb APKOCTD;

* BBIBECTU SIPKOCTB (IS OTIAJKU).

Kiacc DimmerSwitch HCHONB3yeT CTAaHAAPTHBIN MIAGIOH, IIOKa-
3aHHDINI paHee B JIMCTUHTE 2.2: OH HAUMHAETCA C OllepaTopa Kjacca
U IIEPBOTO METOJA C UMEHEM  init (), a3areM olpeaesseT psjy
JIOTIOJTHUTEJIBHBIX METOJIOB, 110 OJJHOMY JUISl KAXKJI0I'0 U3 IIepednc-
JIECHHBIX JeiicTBUii. IToMHBINA KOJ 414 3TOr0 KJjacca NpeJCcTaBIeH

B iucTUHTE 2.5.

®Daiin: DimmerSwitch.py

# Kmacc DimmerSwitch

class DimmerSwitch () :
def init (self):
self.switchIsOn = False

self.brightness = 0

def turnOn (self):
self.switchIsOn = True

def turnOff (self):
self.switchIsOn = False

def raiselevel (self):
if self.brightness < 10:
self.brightness = self.brightness + 1

def lowerLevel (self):
if self.brightness > 0:

self.brightness = self.brightness - 1
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# JIONMOJIHMTEJIbHEI MEeTOH IJid OTJIaIKU

def show(self):
print ('Switch is on?', self.switchIsOn)
print ('Brightness is:', self.brightness)

Jlnctunr 2.5. HemHoro 6onee cnoxHeii knacc DimmerSwitch

Barom meTose  init () MbI UMeeM JBE IEPEMEHHLIE DK3€EM-
IIsIpA: 3HAKOMYIO self.switchIsOn u HOBYIO, self.brightness
KOTOpasi 3alIOMUHAET YPOBEHDb APKOCTU. MBI MpucBanBaeM Hadalb-
HbIE 3HAUEHNSI O6CUM IIEPEMEHHBIM 9K3eMILIspa. Bece ocranbHbIe
METOZABI MOTYT IOJIYYUTD JOCTYII K TEKYIIEMY 3HAYECHUIO KaXKI0M1
n3 Hux. B fomoanenue kK turnOn () 1 turnOff () MbI BKJIIOUaEM JBa
HOBBIX METOJA JIJI 3TOTO Kjaacca: raiselevel () u lowerLevel (), —
KOTOPBIE JIeJIAl0T UMEHHO TO, YTO IO Pa3yMeBaloT UX umeHa. Me-
TOZ show () HUCIIOTb3yeTCS BO BpeMs pa3paboTKN U OTIATKHA U ITPO-
CTO BBIBOJUT TEKYIME 3HAYEHUSI IEPEMEHHBIX 9K3EMILISPA.

OcHoBHOM KO/ B TUCTUHTE 2.6 TECTUPYET HAIIl KJIACC, CO3/aBasd
00BeKT DimmerSwitch (oDimmer), 3aTeM BBI3BIBASI PA3JINIHBIE Me-

TOJIBI.

®Daiin: 00_DimmerSwitch_with_Test_Code.py

# Kitacc DimmerSwitch ¢ TecToBEM kKOIOM

class DimmerSwitch () :
-—— CKpPHT @parMeHT koma KJjacca DimmerSwitch, xak

B JIMCTUHTE 2.5 —--

# OCHOBHOM KO

oDimmer = DimmerSwitch ()

# BKJIOUAEM I[epekJidyaTelsib M MNOINHMMAaeM YyPOBEHb SPKOCTM 5 pas
oDimmer.turnOn ()

oDimmer.raiseLevel ()

oDimmer.raiselLevel ()

oDimmer.raiseLevel ()

oDimmer.raiseLevel ()

oDimmer.raiseLevel ()

oDimmer.show ()
# YMeHbllaeM YypPOBEHb SPKOCTM 2 pasa M BHKJIOUYAEM IIepeKJiouaTeslb

oDimmer.lowerLevel ()
oDimmer.lowerLevel ()
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oDimmer.turnOff ()

oDimmer.show ()

# BKJIOUAEM [epekJiouaTesib M [NOOHMMaeM yPOBEeHb SAPKOCTM 3 pasa
oDimmer.turnOn ()

oDimmer.raiselLevel ()

oDimmer.raiselLevel ()

oDimmer.raiselLevel ()

oDimmer.show ()

Jinetunur 2.6. Knacc DimmerSwitch ¢ TectoBbiM KOAOM

Korga Mbl 3amryckaem 3TOT KOJ, B PE3YJIbTATE IOJIy4aeM BbIBOJ!

Switch is on? True
Brightness is: 5
Switch is on? False
Brightness is: 3
Switch is on? True
Brightness is: 6

OCHOBHOM KOJ CO3JJa€T OOBEKT oDimmer, 3aTeM BbI3bIBACT pPa3-
JuaHble MeToAbl. Kaxxaprix pas, Korja MblI BbI3bIBAa€M METOJA show (),
COCTOSTHUE BKJIIOUCHUS/BBIKJIIOUCHUS 1 YPOBEHD IPKOCTU BBIBO-
JATCS Ha 9KPaH. 3€Ch BAXKHO IOMHUTD, YTO oDimmer mpeacTaBs-
eT 06beKT. OH paspemnaeT JOCTYI KO BCEM METOaM B KJIacce, U3 KO-
TOPOTO OH OBLT CO3/1aH (KJacc DimmerSwitch), 4 OH ©MeeT Habop
BCEX MIEPEMEHHBIX 3K3EMILISIPA, ONMPEACICHHBIX B KJIacCe (sel f.
switchIsOnu self.brightness). OnaThb Ke, IEPEMEHHBIE SK3EM-
TISIpa COXPAHSAIOT CBOU 3HAYEHM ST MEK/Ty BBI3OBAMU METOMOB 00D+
€KTa, [I0O3TOMY IIepEeMEHHas dK3eMILIsipa self.brightness yBeau-

yuBaeTCda Ha 1 U1 KaKA0ro BbI3oBa oDimmer.raiselLevel ().

Mpeacraenenue 6onee cnoXxHoOro pusnuecKoro
06BbeKTa KaK Kiacca

PaccmoTpum 60s1ee CI0XKHBIN (PU3NUECKUI OOBEKT — TEJIEBU3O0P.
B aToM mpuMepe MBI paccMOTPUM NOAPOOHEE, KaK paboTaIOT apry-
MEHTDBI B KJIaCCaX.

Tenepusopy TpebyeTcs ropaso 60JabIIe JAHHBIX, YeM BBIKJIIOYA-
TEJIIO CBETA, YTOODI IIPEJCTABIATD €r0 COCTOSIHUE, U Y HETO GOJIbIIe
JgericrBuil. YTOODI CO3AATH KJIACC TEJIEBU30PA, MBI JOJIKHBI IOy~

MaTb O TOM, KaK OOBITHO HCIIOJIb3YCTCA TECJICBU30P U 9TO OH JO/IXKEH
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IIOMHUTD. PaCCMOTpI/IM HCKOTOPbIC BAJKHbIC KHOIIKH Hd TUIIMYHOM

IyJbTE JUCTAHIIMOHHOTO YIIPABJIEHUS TeJIeBU30pOoM (puc. 2.4).

Q
A Mutanune

IpomkocTs

@ <«
@ i <

Orkniouerune Monyuunts
3ByKQ nHbopmaumio

9 - @ -@
- @@ -@

-@®-@® @@

Puc. 2.4. YnpoueHHbIH NynsT OT Tenesmsopa

Hcxonsa 13 3TOro, Mbl MOKEM OIPEJEIUTD, YTO JJI OTCJIEeKUBaA-
HUS CBOETO COCTOSIHUSA Kaacc TB nomxen 6yneT nmoaaepKxuBarh cie-
JIyIOIIU€ JIAHHbIE:

+ COCTOsIHUE TUTAaHUS (BKJI. MJIU BBIKJL.);

* COCTOSIHUE OTKJIIOUEHHS 3ByKa (OTKJIIOUCHO?);
*+  CIIMCOK JIOCTYITHBIX KaHAJIOB;

+ TeKyllas HaCTPOMKA KaHaJa;

+ TeKylas HaCTPOMKA I'POMKOCTH;

* AnaIlla30H JOCTYIIHBIX ypOBHCI‘/JI IPOMKOCTH.

A neiicTBUS, KOTOPbIE JODKEH OGECIEYUTD TeJIeBU30P, BKII0YA-
IOT B ce0s:
+ BKJIIOYEHUE U BBIKJIIOUEHUE TUTAHUS,

* IIOBBIIICHMHEC U IIOHMKEHNEC 'POMKOCTH;
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*+ IepeKJIoYeHNe KaHAJIOB BBEPX U BHU3;
* BBIKJIIOYEHME,/BKIIOUEHUE 3BYKQ;
*+ IoJlyueHue UHQOPMAIUM O TEKYIUX HACTPOUKAX;

*+ Hepexof K yKa3aHHOMY KaHaJy.

Kop st Hamero kiacca TesieBu3opa okasaH B IucTuHre 2.7.
Mp1 BKJIIOYAEM METOJ| MHUITUAINU3AIUM _ init (), 32 KOTOPBIM

CJIESYET METOZ JII KaXKJJOTO JIEHCTBUSA.

®Daiin: TV.py

# xyacc TV
class TV () :
def  init (self): @
self.isOn = False
self.isMuted = False

# Hekwuil CIOMCOK KaHaJIOB IO YMOJIYaHMIO

self.channellList = [2, 4, 5, 7, 9, 11, 20, 36, 44, 54, 65]
self.nChannels = len(self.channelList)
self.channelIndex = 0

self.VOLUME MINIMUM = 0 # xoHCTaHTa
self.VOLUME MAXIMUM = 10 # xoHCcTaHTa
self.volume = self.VOLUME MAXIMUM // # LeJjlouKCJIeHHAs NepeMeHHas

def power (self): @
self.isOn = not self.isOn # nepexsouaTesb

def volumeUp (self):

if not self.isOn:
return

if self.isMuted:
self.isMuted = False # m3MeHeHME TI'POMKOCTM BKJIOUAET 3BYK,

# eciy TOT OTKIIOUEH

if self.volume < self.VOLUME MAXIMUM:

self.volume = self.volume + 1

def volumeDown (self) :

if not self.isOn:
return

if self.isMuted:
self.isMuted = False # m3MeHeHME I'POMKOCTM BKJIOUAET 3BYK,

# eciy TOT OTKIIOUEH

if self.volume > self.VOLUME MINIMUM:

self.volume = self.volume - 1

def channelUp (self): ©
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if not self.isOn:
return
self.channelIndex = self.channellIndex + 1
if self.channelIndex > self.nChannels:
self.channelIndex = 0 # mDocjse mocJegHETrO KaHajla BEPHYTbLCH

# K mepBOMy KaHaJy

def channelDown (self): @
if not self.isOn:
return
self.channelIndex = self.channellIndex - 1
if self.channellIndex < 0:
self.channelIndex = self.nChannels - 1 # nepen nepBLHM

# KaHaJIoM — I[OCJIeOHUI

def mute (self): ©
if not self.isOn:
return
self.isMuted = not self.isMuted

def setChannel (self, newChannel) :
if newChannel in self.channellList:
self.channelIndex = self.channellist.index (newChannel)

# ecnu newChannel HeT B HalleM CHOMCKE KAHAJIOB, HMUYETrO He OejlaTb

def showInfo(self): O
print ()
print ('TV Status:'")
if self.isOn:

print(' TV is: On')
print (' Channel is:', self.channellist[self.channelIndex])
if self.isMuted:
print (' Volume is:', self.volume, ' (sound is muted)')
else:
print (' Volume is:', self.volume)
else:
print (' TV is: Off')

Jiuctunr 2.7. Knacc Te/NieBM30pa CO MHOXECTBOM NepeMeHHbIX 3K3eMnisapoB U MeToaoB

Merox  init () @ co3gaer Bce HepeMEHHbBIE SK3EMILIAPA,
HCIIOJIb3yeMbIE BO BCEX METOAAX, U IPUCBANBAET KAKJOU U3 HUX pa-
3yMHBIE Haua/IbHble 3HaueHUsA. TeXHUYeCKn BbI MOXKETE CO3/aTh Ie-
PEMEHHYIO 5K3EMILIAPA BHYTPU JI060r0 METOA, OFHAKO XOPOIIas

IIPAKTHUKA IIPOTPAMMMPOBAHNS — OIIPEACJIATD BCE IICPEMEHHDbIC
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9K3EMILISApPA B METOAE  init  ().ITO IO3BOJAET N30EKATD PHC-
Ka OITMOKY ITPU IOIBITKE UCIIOIb30BATh IEPEMEHHYIO 3K3EMILIAPA
B METO/I€ IO TOTO, KaK OHa ObLIa OIpeJieIeHa.

MeTon power () ® OKa3bIBACT, YTO IPOUCKXOAUT IPU HAKATUN
KHOIIKY IIMTAHWSI HA IyJIbTE yIpaBaeHus. Ecau TeaeBu3op BbIKJIIO-
Y€H, Ha)KaTU€ KHOIKY MM TaHU s BKJIIOYAET €TO; €CJIU TEJIEBUZOP
BKJIIOYEH, Ha)KaTUE€ KHOIKY MUTAHUA BBIKJIIOYAET €ro. [l kogupo-
BaHM s 3TOTO TOBEJEHUS 1 UCIIOJIb30BAJ NEPeKAIOUAMENb, KOTOPDIA
ABJISIETCS JJIOTUIECKUI IEPEMEHHOM, MCITOJIb3YETCS JJIsI IPEACTAB-
JIEHU S OJIHOTO U3 ABYX COCTOSTHUM 1 MOYKET JIETKO IE€PEKII0YAThCS
mexay HuMu. C IOMOIIBIO 3TOTO MepeKIioyaTe g OIepaTop not Ie-
pexaodaeT nepeMeHHyIo self.1s0On ¢ True Ha False uiu c False
Ha True. Kox MeToza mute () © BbIIOJHSET AHATOTMYIHBIE Jieii-
CTBUS, IPU 3TOM IlepeMeHHad self.muted nepeKkIIoIaeTCs MEXKTY
BBIKJIIOUEHHBIM 1 BKJIIOYEHHBIM 3BYKOM, HO CHa4aJia JOJKHA ITPOBE-
PUTb, YTO TEJIEBU30P BKJIIOYEH. EC/IN T€/1€BU30OP BBIKJIIOUEH, BHIZOB
MeToAa mute () He UMEET HUKAKOro aexra.

HNHTepecHo OTMETUTD, YTO MBI HE CJIEJJUM 34 TEKYIUM KaHAJIOM.
BmecTo 5TOr0o MbI OTC/IEKMBAEM MHJEKC TEKYIETO KaHaIa, KOTO-
PBbIii TO3BOJISET HAM HOJYYUTh TEKYIIMI KaHaJI B II000€ BpeMs
c momMombio self.channellList[self.channellIndex].

MeTtoanl channelUp () ® u channelDown () @ B OCHOBHOM yBe-
JUYMBAIOT U YMEHBIIAIOT MHAEKC KaHaJIa, HO B HUX TaK)K€ €CTh He-
KOTOPBIA YMHBIN KOJI, TO3BOJISIOMMMI UATH 11O Kpyry. Eciu BbI Haxo-
JUTECh HA IIOCJEAHEM MHJIEKCE B CITMCKE KAaHAJIOB U ITOJIb30BATEb
IIPOCHUT ITEPENUTHU K CIEAYIOMEMY KaHaIy BBEPX, TEJIEBU3O0P IEPEXO-
JUT K IIEPBOMY KaHaJly B ClIUCKe. Ecii BbI HAXOAUTECH HA TIEPBOM
MHJIEKCE B CIIMCKE KAaHAJIOB U IIOIb30BATENb IIPOCUT IIEPEUTH K CJIe-
AYIOmEMY KaHaJly BHU3, TEJEBU30P MIEPEXOAUT K IOCIEAHEMY KaHa-
JIy B CITMCKE.

Metojg showInfo () ® BbIBOZUT TEKyIlee COCTOSIHIE TeJIeBU30opa
Ha OCHOBE 3HAYEHUI I€PEMEHHBIX DK3E€MILIAPA (BKJL./BBIKJL., TEKY-
MU KaHaJI, TEKYIAs HACTPOMKA IPOMKOCTU M HACTPOMUKA OTKJIIO-
YEHMUS 3BYKQ).

B muctunre 2.8 Mbl cO3/1aluM OOBEKT TEJIEBU30PA U BLI3OBEM Me-

TOABI 3TOTO o0beKTa.
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®Daiin: 00_TV_with_Test_Code.py

# Kslacc TV C TECTOBHM KOIOM

--- ¢parmMeHT kOma kJjacca TV, Kak B JMCTUHTEe 2.7 —---

# OCHOBHOM KOI
OoTV = TV() # cospmaem TB-0OBEKT

# BKJIOUAEM TeJIeBM30p M I[IOKa3HBaeM CTaTyC
oTV.power ()
oTV.showInfo ()

# IBaxnel MeHdeM KaHaJll, IBaXIs yBeJIMUMBaeM TPOMKOCTH, I[IOKAB3BIBAEM CTAaTyC
oTV.channelUp ()

oTV.channelUp ()

oTV.volumeUp ()

oTV.volumeUp ()

oTV.showInfo ()

# BHIKJIOU@EeM TeJIeBMB0pP, [NOKAas3HBaeM CTAaTyC, BKJIOYaEeM TeJeBU30pP,
# NoxasbBaeM CTaTyC

oTV.power ()

oTV.showInfo ()

oTV.power ()

oTV.showInfo ()

# YOamisgeM TPOMKOCTH, OTKJIWYAeM 3BYK, I[1OKa3bBaeM COCTOSHME
oTV.volumeDown ()

oTV.mute ()

oTV.showInfo ()

# IepexjyoyaeM kaHas Ha 11, OTKJIHOUaeM 3BYK, I[IOKAa3HEBAaeM COCTOSHUE
oTV.setChannel (11)

oTV.mute ()

oTV.showInfo ()

Jiuctunr 2.8. Knacc renesnsopa ¢ TecToBbIM KOAOM

Kor/:[a 3aIIyCKAeM 3TOT KOJ, BOT YTO MbI IIOJIYy4a€M B KQ4€CTBC

BBIBOJ[A:

TV Status:
TV is: On
Channel is: 2
Volume is: 5
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TV Status:
TV is: On
Channel is: 5
Volume is: 7

TV Status:

TV is: Off
TV Status:

TV is: On

Channel is: 5
Volume is: 7

TV Status:
TV is: On
Channel is: 5
Volume is: 6 (sound is muted)

TV Status:
TV is: On
Channel is: 11
Volume is: 6

Bce MeTonpr paboTaOT KOPPEKTHO, M MBI ITOJTYYaEM OKH/IAEMBIIA

pesyabTar.

NMepepaua aprymeHTOB meToay

I1pu BI3OBE M1I060M PYHKITUN KOJUUYECTBO API'YMEHTOB JIOJIKHO
COOTBETCTBOBATH KOJIMYECTBY IAPAMETPOB, IIEPEUYNCICHHBIX B OIle-
parope def:

def myFunction (paraml, param2, param3):

# Tesio QyHKLMM

# BBIBOB OGYHKLUM:

myFunction (argumentl, argument2, argument3)

To xe IPaBUJIO IIPUMEHSACTCA K METOJAAM U BbI3OBAM METO/JOB.
Tem He MeHee BbI MOJKETE 3aME€TUTDb, UTO BCSIKUU Ppa3, Korja MbI Jie-
JIA€M BbI3OB METOAY, KAJKETCs, YTO MbI YKa3bIBA€M Ha OJMH apry-
MCHT MCHbIIC, 9€M KOJIMIECTBO IIaPaAMETPOB. Haan/IMep, onpeae-
JIEHUE METOJIa power () B HAIIEM TEJEBU3NOHHOM KJIACCE BBITIAJUT

CJIEIYIONUM 06Pa3oM:

def power (self):
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ITO O3HAYAET: METOJ| power () OXKHIAET, UTO OyAET IepeJaHo
OJIHO 3HAUYECHUE U BCE NIepeJaHHOE Gy/IeT IPUCBOCHO ITEPEMEHHOM
self. Tem He MmeHee, KOrjja MbI HAaYaJIM C BKJIIOYEHUS TEJIEBU30PA

B iucTUHTE 2.8, MbI CJle/1a/Id TAKOU BbI3OB:

oTV.power ()

Korza Mbl ietaeM BbI3OB, MbI HE IIEPEJA€M HUYETO ABHO BHYTPU
CKOOOK.

ITO MOKET II0Ka3aThCH elle bojee CTPaHHBIM B CJIydae MeTOAA
setChannel (). MeToj HanucaH Tak, 4TO IIPUHHUMAET J[Ba IIapaMe-

Tpa:

def setchannel (self, newchannel) :
if newChannel in self.channellist:
self.channelIndex = self.channellist.index (newChannel)

Ho MbI BbI3Baiu setChannel () CJIEYIOIUM 06pa30M:

oTV.setChannel (11)

IToxoxe, 9TO HepefAeTCs TOIBKO OJHO 3HAYCHUE.

Bbr MoxkeTe 0xuaaTh, uTo Python crenepupyer 31ecb omuoKy
13-32 HECOOTBETCTBUS B KOJTMYIECTBE IIEPESAHHDBIX API'YMEHTOB
(oMH) ¥ KOJMYECTBE OKMUJIAEMBIX TapaMeTpoB (aBa). Ha mpakTuke
Python gesaet HEGOIBIIYIO 3aKYIUCHYIO PAGOTY, YTOOBI OOJErYUTh
CUHTAKCUC.

JaBaiiTe paccMoTpuM 3TO oAPOGHee. PaHee st roBopu, 4TO
JIJISt BBI30BA METOJA OO'BEKTA BbI HCIIOJIb3yeTe CICAYIOMMII OOt

CUHTAKCHUC!

<object>.<method>(<any arguments>)

Python 6epeT <object>, yka3aHHBII B BBI3OBE, U IIOJCTABJISET
€ro B Ka4ecTBe IepBoro aprymenTa. JIio6pie 3HaUEHU S B CKOOKAX
BBI30BA METO/IA CYUTAIOTCS IOCAEAYIOIMMUMU aprymeHTamMu. Takum
ob6pazom Python geraeT Buz, 9TO BBI HAITUCAIH 3TO BMECTO CBOETO

BbI3OBa:

<method of object>(<object>, <any arguments>)

80 Yacrs . Baenenne B 06beKTHO-0pHEHTUPOBTRHOE NPOTPAMMAOBAHHE



Ha puc. 2.5 nokasaHo, Kak 3TO paboTaeT B HaIlleM IIpUMepe

KOJ[a, OIISTH K€ C IIOMOIIbIO MeToJ1a setChannel () KJjgacca TV.

# Metog B knacce TV
def setChannel(self, newChannel):

Puc. 2.5. Buizos meTona

XoTs HOXO0XKe, 9TO MBI IIPEJOCTABIIAEM TOJIBKO OJUH API'YMEHT
(n1s1 newChannel), Ha CaMOM JieJie TIEPEIAHO JIBA apTyMeHTa: oTV
1 11, — 1 METOJ IPEAOCTABJISCT J(BA IIApAMEeTpa JJIs IIOTyYeHUs
3TUX 3Ha4eHHnH (self u newChannel cooTBeTCcTBEHHO). Python me-
HSET 3a HAC [IOPSAJOK apryMEeHTOB Ipu Bbi3ose. [lonavany aTo Mo-
JKET II0KA3aThCHA CTPAHHBIM, HO OYEHD OBICTPO BOM/JET B IIPUBBIYKY.
3anuch BBI30BA C TOMOIMIBIO OOBEKTA B IEPBYIO OYEPEDH 3HAUUTEIb-
HO YIIPOILIAET JJI5I HIPOrPAMMUCTA OIIPEAEJICHIE TOr0, Ha KAKOM
OOGBEKT BBIMIOJHSIETCS ACHCTBUE.

ITO TOHKA, HO BasKkHast 0CO0eHHOoCTb. [ToMHUTE, YTO OO BEKT
(B raHHOM caydae oTV) COXpaHSAET TEKYIMUe HACTPOUKN BCEX CBOMX
epeMeHHbIX 3Kk3eMILIstpa. [lepesaua o6bekTa B Ka4eCTBE IEPBOrO
apryMeHTa IO3BOJIAET METOAY paboTaTh CO 3HAYEHUAMU IIEPEMEH-

HbIX 9K3CMILJISIPA 3TOTO o0beKTa.

Hecxonbko 3Kx3emnngapoB

KaxapIit MeTO 3aIIMChIBAETCS € COOOMH B KaUeCTBE MEPBOTO Mapa-
MeTpa, HO3TOMY IIepeMeHHas self noaydaeT OODBEKT, HUCIIOJIb3Yye-
MBI B Ka)KIOM BbI3OBE. DTO UMeEET OOJIBIIOE 3HAYUEHUE: OHO ITO3BO-
JIET JI060MY METOJIY B KJIAaCCEe pabOTATh C Pa3AUUHbLMU OOBEKTAMMU.
Sl 06BacHIO, Kak 3TO paboTaET, UCIIONIb3Ys IPUMED.

B nuctuare 2.9 MBI CO3/1a1UM 1BA OOBEKTA TEIEBU30Pa U COXPa-
HUM HUX B JIByX IEPEMEHHBIX, 0TV1 " oTV2. Kaxk bl TeJ1eBU3NOH-
HBIH 0OBEKT NMEET HACTPOHKY TPOMKOCTH, CITUCOK KaHAJIOB, Ha-
CTPOWKY KaHAJTa U TakK jjajgee. MbI 6y/1eM BBI3BIBATH HECKOJIBKO
Pa3HBIX METO/IOB /ISl PA3HBIX OOBEKTOB. B KOHIIE MBI BBI3OBEM Me-
Tox showInfo () g KaXKA0ro oobexkra TV, 4TO0ObI YBUJIETDH PE3YIb-

TUPYIOIE HACTPOUKN.
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®Daiin: 00_TV_Twolnstances.py

# Ia obbekrTa TV C BHBOBAMM K MX METOIaM
class TV () :

--- oparmeHT kOma kJjacca TV, kak B JIMCTUHITEe 2.7 —---

# OCHOBHOM kO[T
oTV1l = TV () # coszmaem omuH oObekT TV
oTV2 = TV () # cospmaem eme omuH oBbekT TV

# BxJOUaeM ofa TeJeBM30pa
oTV1.power ()
oTV2.power ()

# yBemmumBaeM TpoMKoCcTb TV1
oTV1.volumeUp ()
oTV1.volumeUp ()

# yBenmmumBaeM TIPOMKOCTbL TV2
oTV2.volumeUp ()
oTV2.volumeUp

(
(
oTV2.volumeUp (
oTV2.volumeUp (

(

)
)
)
oTV2.volumeUp ()

# IepekswouaeM kaHay TV2, 3aTeM OTKJKOUYAEM 3BYK
0TV2.setChannel (44)
oTV2.mute ()

# Temneppb oToOOpaxaeM COCTOAHME OOOUX TEJIEBU30POB
oTV1.showInfo ()
oTV2.showInfo ()

Jluctunr 2.9. Cospganne aeyx aksemnnsapos knacca TV 1 Bbi30B METOAOB KAXAOTO

Ecyi MBI 3a11ycTUM 3TOT KOJ{, OH CTEHEPUPYET CJAEAYIONUMN BHIBOJ:

Status of TV:
TV is: On
Channel is: 2
Volume is: 7

Status of TV:
TV is: On
Channel is: 44
Volume is: 10 (sound is muted)
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KaxapIii 06beKT TV MOJIepP;KUBAECT COOCTBEHHBIN HAGOp Hepe-
MEHHBIX 9K3EMILISPA, OPEICICHHBIX B Kiacce. Takum ob6pasom, 1e-
PEMEHHBIMU 3K3EMILIIPa KA3K/JI0T0 00'beKTa TV MOXKHO MaHUITYJIHPO-

BaTb HE3ABUCHUMO OT II€EPEMCHHDBIX JI060r0 ApPyroro o0bexTa TV.

MapameTpbl MHULUANTU3ALLUN

B03MOXHOCTD IepeiaBaTh apryMEHTBI BbI30BAM METO/a TAKKE
paboTaeT NpU CO3AAHUM DK3EMILIsApa obbekTa. Jlo cux nop, korjaa
MBI CO3/[aBAJIM HAIIX OO'bEKTDI, MbI BCET/Ia YCTAHABIMBAJIN IIEPEMEH-
HbI€ UX dK3EMILIIPOB HAa IOCTOsIHHBIE 3HadeHus1. OHAKO 4acTo
HY’KHO CO3/[aBaTh Pa3HbIe OOBEKTHI C PA3HBIMM CTAPTOBLIMU 3HAYE-
HuaMmu. Hanpumep, npeacraBbTe, 4TO MBI XOTUM C/I€JIATh 9K3€EM-
IJIAPBI PA3JIMYHBIX TEJIEBU30POB U UAEHTUPUITUPOBATD UX 1O X
O6peH/Ty M MECTOIOJIOKEHUIO. TakM 06pa3oM, Mbl MOXKEM Pa3JIu-
YyaTh TEJEBU30P Samsung B TOCTUHOHN U TE€JIE€BU30P Sony B CHaJbHE.
KoncTraHnThl He cpaboTaau ObI /I HAC B TONU CUTYAIUMU.

YT06bI MHUIUATU3UPOBATH OOBEKT C PA3HBIMU 3HAUCHUAMH,
MBI I00aBIgeM IapaMeTPhI B OIIPEAeIEHNe MeToa  init (),

HaIlIpMEpP BOT TaK:

# wmacc TV

class TV () :
def init (self, brand, location): # nepenaem Gpenn
# ¥ pacrnojioxeHme TejeBu30pa
self.brand = brand
self.location = location

——— OCTaBlladCd MHMIMaJIM3alMd TeJieBM3opa ———

Bo Bcex MeTOzaX MapaMeTphl ABJAFIOTC JOKAJIbHBIMU IT€PEMEH-
HBIMHU, TO3TOMY OHU OYKBaJIbLHO MCUE3AI0T, KOTAa METO/| 3aKaHUYMBa-
ercda. Hanmpumep, B MeToe ~ init () MOKa3aHHOTO 3/I€Ch KJacca
TV 6peH/l U MECTOIOJIOKEHNE — JIOKAJIbHBIE IEPEMEHHBIE, KOTOPbIE
HCYe3aloT 10 3aBepumeHnu MeTofa. OfHAKO MBI 4aCTO XOTUM COXPa-
HUTDb 3HAYEHU S, TIEPEAAIOIUECS Yepe3 mapaMeTPhl, YTOObI MCIIOJIb-
30BaTh UX B IPyIUX METO/AX.

Jl1g TOro 4TOo6bL! OOBEKT 3AIIOMHUI HAYaIbHbIE 3HAYEHUS, CTaH-
JAPTHBIH MOXO/ 3aKJI0YAETCSA B COXPAHEHUU JIOObIX 3HAYEHUH,
nepeJaHHbIX B IepeMEHHbBIE dKk3eMILIApa. Ilockonbky nepeMeHHbIE
SK3EMILIAPA UMEIOT 001aCTh BUAMMOCTHU OOBEKTA, X MOKHO MC-

IIOJIb30BATD B IPYIUX METOJAaX KjIacca. Cornamenue Python
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3AKJIOYA€TCA B TOM, UTO UMA HepeMeHHOfI 9K3EeMILJISAPa JOJIKHO CO-

BII4/IaTh C UMEHEM IIapaMeTpa, HO ¢ npedUuKcoM self U TOUKOIL:

def init (self, someVariableName) :
self.someVariableName = someVariableName

B knacce TV ctpoka nociie oneparopa def rosoput Python
B35ITh 3HAYCHUE ITapaMeTpa brand 1 Ha3HAYUTh €0 IEPEMEHHOU
dK3eMIlIsIpa c uMeHeM self.brand. CJICI[YIOH.IEUI CTPOKA Jie1aeT
TO K€ CaMOe€ C MapaMeTpoM location U HepeMEeHHOMN 3K3eMILIAPa
self.location. Ilocie aTuX HAa3HAYEHUIT MBI MOKEM HCIIOJIb30-
Barhb self.brandu self.location B Ipyrux MeTojax.

Hcrnonb3ysa aTOT MOAXOJ, MbI MOKEM CO3/1aTh HECKOJIBKO 00bEK-
TOB 13 OJJHOTO KJIACCa, HO HAa4aTh KasK/IbI C pa3HbIX JJaHHbLIX. Ta-
KUM 06pa30M MBI MOKEM CO3/ATh JIBA HAIIUX TE€JIEBU3NOHHBIX 00b-

CKTa, KaK TYyT:

oTVl = TV('Samsung', 'Family room')
oTV2 = TV ('Sony', 'Bedroom')

IIpu Bpimornenun nepsoii crpoku Python cuauana Boijienser
MeCTO JUIst O0beKTa TV. 3aTeM OH IIEPEeYNoPAJOUNBAET aPIYMEHTHI,
KaK O6CY>K212UIOCB B IIPEJBIAYINEM pa3jiesie, U BbI3bIBAET METO/I
__init () KJacca TV ¢ TpeMs apryMeHTaMU: BHOBb BbIJI€JIEHHBIM
00BEKTOM OTV1, 6pCHI[OM 1 MECTOIIOJIOKEHUEM.

HpI/I WHULMAJIM3AIUN 00beKTa oTV1 Juid self.brand 3ajaeTcs
CTpOKa 'Samsung', agisa self.location —crpoka 'Family
room'. HpI/I UHUIMAJIU3AIUU 0OTV2 ero nepeMeHHoﬁ self.brand
IIPUCBAMBAETCS CTPOKaA 'Sony',aero self.location npucsausa-
€TCsI CTPOKa 'Bedroom'.

MoxHO U3MeHUTb MeTo showInfo (), 4TOOBI COOOIUTDL MO-

J€JIb 1 MCCTOIIOJIOKCHHME TE€JICBU30PA.

®daitn: 00_TV_Twolnstances_with_Init_Params.py

def showInfo(self):

print ()
print ('Status of TV:', self.brand)
print (' Location:', self.location)

if self.isOn:
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M Torsa yBu UM 3TO B BBIBOJIE:

Status of TV: Sony
Location: Family room
TV is: On
Channel is: 2
Volume is: 7

Status of TV: Samsung
Location: Bedroom
TV is: On
Channel is: 44

Volume is: 10 (sound is muted)

MbI BBIITOJHIJIN T€ € BBI3OBBI METO/IA, YTO U B IIPEABLIYIEM
npuMepe B aucTuHre 2.9. Pazauna sakjouaeTcs B TOM, 9YTO KaX-
ae1it TB-06'beKT Teneph HHUIMAJIU3UPOBAH OPEHOM U MECTOIIOJIO-
JKEHUEM, U BbI MOXKETE BUJIETD 3Ty HH(POPMAIUIO, HalleYaTaHHYIO

B OTBET Ha KaX/bIM BbI3OB U3MEHEHHOTO MeTojia showInfo ().

MUcnonb3oBaHue KJIAaCCOB

I/ICHOJII)SYH BCE, 4TO y3HAJIM U3 3TOU IJ1aBbl, TEIEPb MbI MOKEM
CO31aBaTDh KJIACCbI 1 HCCKOJIBKO HE3aBUCHUMbIX 9K3EMILISIPOB

M3 3TUX KJIaccoB. Bor IIPpUMEPDI TOTO, KaK 3TO MOJKHO A€JIATb.

+ CxaxeM, MbI XOTEJIM CMOZEJIMPOBATh CTYJ€HTa Ha Kypce. Y Hac
MOJKeT ObITH KJacc Student, KOTOPBIA UMEET II€PEMEHHbBIEC
9K3eMIlIsIpa It name, emailAddress, currentGrade u TaK
nanee. Kaxapiil o0beKT Y4EHMKa, KOTOPBINA MbI CO3/Ja€M U3 3TOTO
KJIacca, 6YZ[6T UMeTh COOCTBEHHbIN Ha6op IIEPEMEHHBIX DK3EM-
ILUISIPA, U 3HAYEHU s, JJAHHDBIE IEPEMEHHBIM 3K3eMILISApa, OYIyT

Pa3JIMIHbIMU JUIA KAKA0I'O YIYCHHKA.

+ PaccmoTpum urpy, rae ecTb HECKOIbKO Urpokos. MIrpok mosxeT
OBITH CMOJICTUPOBAH KJIACCOM Player ¢ IEPEMEHHBIMH 9K3EMILIS-
pa st name, points, health, location u Tax jgaiee. Kax e
UTPOK Oy/IeT UMETH OJUHAKOBBIEC BO3MOXHOCTU, HO METOJBI MOTYT
paboTaTh NO-PA3HOMY Ha OCHOBE PA3JUYHBIX 3HAUCHUH B Iepe-

MEHHDIX 9K3C€MILIsIpPA.

. HpC,Z[CTaBbTC cebe AJIPECHYIO KHUTY. MoskHo CO31aTh KJ1accC

Person ¢ nepeMEeHHbIMU 3K3EMILISIpa name, address,
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phoneNumber u birthday. Mbl MOXKEM CO3/1aTh CTOJIBKO OObEK-
TOB M3 KJlacCa Person, CKOJIbKO 3aXOTHUM, 110 OJJHOMY JIJIsl KA /[0~
ro 3HAKOMOTo uyejioBeKa. IlepeMenHble 3K3eMILIApa B KaK0M
00beKTE Person GYIyT COAEPKATH Pa3HbIC 3HAYCHUS. 3aTEM MbI
MOJKEM HAITUCATh KOJI JJIsl IIOKCKa 110 BCEM O0bEKTaM Person
U U3BJICYb NH(POPMAINIO 06 OHOM HJIU HECKOJIBKUX U3 HUX,
KOTOPBIE MbI UIIEM.

B Gynymux riaBax g u3ydy 3Ty KOHIEIIITAIO CO3/[aHNS HECKOJIb-

KHX O0'bEKTOB M3 OJJHOTO KJIACCA U ]AM BaM HHCTPYMEHTBI, KOTOPBIE

IIOMOTYT YIIPABJIATDb KOHHCKHHCﬁ 00BEKTOB.

OOI xak peweHue

B xoHrie rmaBpI 1 s ymoMsaHYI TP MPO6IeMbI, KOTOPbIE ITPUCYIIN
IpoIeAypPHOMY IIPOrpaMMUpoBanuio. byjnem HageaTbcs, 4To nocie
MpOpabOTKU MPUMEPOB B 3TOH ITaBe BbI YBUJUTE, KAK OOHEKTHO-

OPHUEHTHPOBAHHOE NPOTPAMMUPOBAHIUE PENIAET TAKUE 3AAAUN.

1. XOPOH.IO HAITMCAHHBIN KJIACC MOKET ObITh JIETKO IIOBTOPHO UCIIOJIb-
30BaH BO MHOI'MX PA3JIMYHbIX IIPOTPAMMaAX. Krnaccer ne HYXIAI0TCA
B JOCTYIIC K 106aIbHBIM JAaHHDbIM. BmecTo 3TOro 06 beKThI npeno-

CTaBJISAIOT KOA 1 JaHHbIC HA OJHOM YPOBHE.

2. O6DbEKTHO-OPUEHTUPOBAHHOE TPOIPAMMUPOBAHUE MOKET 3HAUN-
TETHHO COKPATUTDH KOTUIECTBO TPEOYEMBIX ITTO6ATBHBIX TEPEMEH-
HBIX, TOCKOJIBKY KJIACC 06ECTIeYNBAET CTPYKTYPY, B KOTOPOM
JaHHBIE U KOJ, ACHCTBYIOMUNI HAa HUX, CYIIECTBYIOT B OAHOU IPYIIIIN-

poBKe. DTO TaKKe 06JerdaeT OTIaKy KOJa.

3. O6’bCKTbI, CO3JlaHHbIC 13 KJIacCa, UMCIOT JOCTYII TOJIbKO K CBOUM
JAAHHBIM — UX Ha6opy NEPEMECHHDIX 9K3EMILJIsIPpa B KJj1acce. ,Zlaxce
€CJIN 'y BaC €CTb HECKOJIbKO 06’beKTOB, CO3aHHBIX N3 OJTHOT'O

KjiacCa, OHM HC UMCIOT JOCTYIIA K JaHHBIM APYT Apyra.

B sroii raBe st npeacTaBuI BBEJACHUE B OO bEKTHO-
OPHEHTHPOBAHHOE IPOrPAMMHUPOBAHUE, IPOAEMOHCTPUPOBAB
CBS3b MEXY KIaccoM 1 ob6bekTom. Kiracc onpenenseT ¢popmy 1 Bo3-
MOXXHOCTH 00beKTa. OOBEKT — 9TO OAMHOYHBIN 3K3E€MILIAP KJIacca,
KOTOPBIA UMeeT COOCTBEHHDBIN HA0OP BCEX JaHHBIX, OIPEAETCHHBIX

B II€pEMEHHDIX dK3eMILIAPa Kaacca. Kaxaplil pparMeHT faHHBIX,
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KOTOprIL/'I AOJIKCH COACPIKATD O6’b€KT, XPaHUTCA B HepeMeHHOI‘/JI
9K3EMILISAPA, KOTOPAsd UMECT 00J1aCcTh BUIUMOCTHN oObeKTa. ATO
O3HA4a€T, 9TO OH JOCTYII€H BO BCEX METOAAX, OIIPEAC/ICHHDbIX

B KJy1acce. Bece O6"beKTbI, CO3/laHHbIC 13 O/THOT'O KJacca, I10Jay4JaioT
cBOU Ha6op BCEX IEPEMCHHDIX 3K3€MILJIAPa, 1, IIOCKOJIbKY OHH
MOTYT COAEPKATD PAa3HbIC 3HAYCHM A, BbI3OB METO/JIOB HA PA3HDbIX
00beKTaX MOKET IPUBECTU K PA3HOMY ITOBEICHUIO.

A IIOKa3aJl, KaK CO31aBaThb 00OBEKT U3 KJIacca qepe3 MHCTPYKIIUIO
OPpUCBAaBAHM . Ilocie CO3JJaHM A 9K3EMILJIAPaA 00bEKTA €ro MOKHO
HCIIOJb30BATh AJId BbI3OBaA JII060r0 MeTOo/Ja, OIPEACICHHOIO B KJIac-
ce aToro oobekra. S Taxxe IIOKa3aJl, KaK MOKHO CO3/1aBaThb 9K3€M-
IJISAPbl HECKOJIBKUX 00OBEKTOB U3 OJZHOTO KJIacca.

B aToii r1aBe B AEMOHCTPANMOHHDBIX KJIaCCaX PEAJIN30BAHDbI Cl)I/I'
3UYECKHE OOBEKThI (BI)IKJIIO‘{aTeJII/I cBE€Ta, TCJICBI/ISOpr). 1o XOpo-
MU CITOCO0 MO3HAKOMUTHCS C IIOHATUAMM KJIacCa U OO beKTa. Oll'
HAKO B 6yl[yIJlI/IX riraBax s IOKaxy O6’beKTbI, KOTOpbIC

HC IIPpEACTABJIAIOT q)I/ISI/IquKI/IC CyIMHOCTH.






MbICJIEHHBIE MO ENUN
OBBEKTOB U 3HAYEHME SELF

Haneroch, HOBblE KOHIENIIUH U TEPMUHOIOTHS,
KOTOpBIE { BBEJ paHee, HAUUMHAIOT OOpeTaTh

cmblica. Hexoropeie monu, He 3HakoMble ¢ OOIL, uc-

IBITBIBAIOT TPYAHOCTH C IIPEACTABICHIEM O TOM, 9YTO

TaKoe OO'bEKT U KaK METOAbI O0bEeKTa paboTaloT C €ro IIe-
peMeHHBIMU 3K3eMILIApa. Crenuduka J0BOIHHO CIOXKHA, TO3TOMY
MO3KET OBITD ITOJE3HO Pa3padboTaTh MEHTAJIBHYIO MOJIETh TOTO, KaK
paboTaloT OGBEKTDI U KJIACCHL.

B aroii rmaBe g mokaxy ase MeHTaabHbIe Mogean OOIL. Ipexae
BCETO g XOUY MPOSICHUTD, UTO HU OfIHA U3 3TUX MOJICICH He SIBJIIET-
Cs1 TOYHBIM IPEJCTABIECHUEM TOTO, KAK OOBEKTBI padOTAIOT
B Python. 9Tn Mmogenm npejHazHAYEHDBI ITPOCTO /ISl TOTO, YTOODI
JlaTh BAM BO3MOKHOCTD ITOyMaTh, KaK BBITISAAUT OOBEKT M UTO ITPO-
HCXOANT ITIPH BBI30BE MeTOo/a. B 3TOi rmase Takxe 6yaeT 6osree mo-
I POGHO PacCKa3aHo o CI0Be self U MoKa3aHO, KAaK OHO UCTIOIb3yeT-
Cs1 11 paGOTHI METOAOB € HECKOJBKUMU OOBEKTAMU, CO3AAHHBIMU
u3 opHOTrO Kjaacca. Ha npoTs:keHnu Bceil OCTaJIbHON YaCTH KHUTU
BBI ITIOJIYIUTE ropas/io 6oJee TIyboKkoe MIOHUMaHNEe 0O bEKTOB

1 KJIACCOB.
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MosTopHbIN 0630p KNacca DimmerSwitch

B caepyromux npuMepax Mbl MPOAOIKNIM PaboOTy € KIACCOM
DimmerSwitch na rimassl 2 (eMm. stuctuHr 2.5). Kirace DimmerSwitch
YK€ MMEET J[Be IepEeMEHHbIE 9K3eMIUIsApa: self.isOnm self.
brightness. EqxuacTBeHHOE nN3MeHeHUe, KOTOPOE MBI C/IejIaeM, —
3TO 06ABUM MEPEMEHHYIO 3K3eMILIApa self. label, 9TOGBI KaXx-
JbII CO3aBa€MbII HAMU OOBEKT MOKHO OBLIO JIETKO UACHTU(MUIN-
POBATH B BLIXOJHBIX JAHHBIX ITPH 3aITyCKE ITPOTPAMMBL. DTH
IepEMEHHBIE CO3/JAI0TCS U MTOTYJAIOT HadaIbHbIC 3HAUCHU S
BMeToJe init  ().3areM K HUM OOPAINAIOTCA UIU U3MEHSAIOT
UX B IISITH APYTUX METOAAX KIACCA.

B nucrtunre 3.1 npuBeneH T€CTOBBIN KOA JJIS CO3JAHUSA TPEX
00BeKTOB DimmerSwitch n3 kgacca DimmerSwitch, KOTOPBIE MbI
CTAaHEM HCIOIb30BaTh B HAIMUX MEHTAIBHBIX MojieaxX. S 6yny BbI-
3bIBATDH PA3IMYHBIC METOABI IS KAXKIOTO U3 OOBEKTOB

DimmerSwitch.

®Daiin: 00_DimmerSwitch_Modell.py

# coszpmaem nepBeli DimmerSwitch, BxiouaeM ero M NOOHMMAaeM YyPOBEHBb
# gpkoCTM IBaXIE!

oDimmerl = DimmerSwitch ('Dimmerl')

oDimmerl.turnOn ()

oDimmerl.raiseLevel ()

oDimmerl.raiseLevel ()

# cospmaem BTOpOM DimmerSwitch, BkiouaeM ero M NOOHMMAaeM YPOBEHBb
# apxocTtu B 3 pasza

oDimmer2 = DimmerSwitch ('Dimmer2"')

oDimmer?2.turnOn ()

oDimmer2.raiselLevel ()

oDimmer2.raiseLevel ()

oDimmer2.raiseLevel ()

# cospmaem TpeTuit DimmerSwitch, mcCHosb3ysa HACTPOMKM IO yYMOJIUAHUIO

oDimmer3 = DimmerSwitch ('Dimmer3"')

# NpocuM Kaxmpli [epekJIouyaTellb BHBECTM CBOM [10KA3AaTEeJN
oDimmerl.show ()
oDimmer?2.show ()
oDimmer3.show ()

Jiuctunr 3.1. Cospanue Tpex obbektoB DimmerSwitch u Bbi30B pasnMuHbIX METOAOB AN
KAXJ0ro U3 HUX
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ITpu 3anycke ¢ k1accoM DimmerSwitch 3TOT KOJ BbIJIAET CJie-
JIYIOIM€ BBIXOJHDIE JJAHHDIE:

Label:
Light is on? True

Dimmerl

Brightness is: 2

Label:

Light is on? True

Dimmer2

Brightness is: 3

Label:

Light is on? False

Dimmer3

Brightness is: 0

DTO UMEHHO TO, YErO MbI U okugaan. Kaxxabiii o0beKT
DimmerSwitch He 3aBHCHUT OT JIOOBIX JPYTUX OGbEKTOB
DimmerSwitch, M KaKJbIil OO'BEKT COAECPKUT U U3MEHSET CO0-

CTBCEHHDbIC IICPEMEHHDIC 9K3CMILJIAPA.

BoicokoypoeHeBaa mbicnenHas mogenb No 1

B »Toli nepBoil MOAEIN KAXKABII OOBEKT MOXKHO PaCCMaTPUBATDh KAK
ABTOHOMHYIO €IUHUILY, COICPIKAINYIO THUII TAHHDIX, Ha60p nepeMeH-
HBIX 3K3EMILISPA, OIPE/EJICHHBIX B KJIACCE, ¥ KOITUIO BCEX METOOB,
olpezeIeHHBIX B K1acce (puc. 3.1).

oDimmerl oDimmer2 oDimmer3

Tun:
DimmerSwitch

Tun: Tun:

DimmerSwitch

DimmerSwitch

[aHHble: [aHHble: [aHHble:
label: Dimmer1 label: Dimmer2 label: Dimmer3
isOn: True isOn: True isOn: False
brightness: 2 brightness: 3 brightness: 0

MeTogpi: MeTogpbi: MeTopgpi:
_init_() _init_() _init_()
turnOn() turnOn() turnOn()
turnOff{) turnOff() turnOff()
raiselevel() raiselevel() raiselevel()
lowerlevel() lowerlevel() lowerlevel()
show() show() show()

Puc. 3.1. B mbicnenHor Moaenu N2 1 kaxabii 06beKT aBnsSeTcs eaMH1LEN,
MMeloLeM TMN, [OHHbIE U MEeTOAbI

JlaHHBIE 1 METOJBI KaXXJAOTO 0ObEKTa yIakoBaHbI BMecTe. O6-

JIACTH BUIUMOCTU IIEPEMEHHON 5K3eMILIAPA O PEIEISeT s KaK BCe
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METO/bI B KJIacCe, IO3TOMY BCE METO/IbI UMEIOT JJOCTYII K IIEpEMEH-
HBIM 5K3EMILISAPA, CBA3AHHBIM C TUM 0OBEKTOM.

Ecsin T2 MpICI€HHAA MOJIEND JIe/IaeT KOHIENITUY ACHBIMM,
TO BBI pa300paUCh. XOTA 3TO HeTO, KAK Ha CAMOM JieJIe OO BEKTI
peanu30BaHbl, 3TO BIIOJIHE PA3YMHBIN CIIOCOG Nnpedcmasisims, Kak

IEPEMEHHDBIC 11 MCTO/IbI 9K3CMILJIAPA o0beKTa pa60Ta10T BMECTE.

Bonee rny6bokas meicneHHaa moaenb Ne 2

dTa BTOpAS MOAEIb UCCAEAYET OOBEKTHI Ha 60Iee HU3KOM YPOBHE
1 JIydInie oObsACHSET, YTO TAKOE OOBEKT.

Kasxpiit pas, koraa cosjjaere 3K3eMILIAp 0ObEKTA, BbI IIOJTy4ae-
Te o6paTHO 3HaYeHUE N3 Python. O6pr9HO BO3BpamaemMoe 3HaY€HIE
XPaHUTCH B IEPEMEHHOMN, KOTOPAs CChLIAETCS HA OOBEKT. B sin-
cruHre 3.2 MbI co31aguM Tpu 00bekTa DimmerSwitch. Iocie co-
3JAHUS KAXJI0T0 U3 HUX MbI JOGABUM KO/, /ISl IIPOBEPKU Pe3YJIbTa-

Ta, HAIleYyaTaB THUI U 3HAYCHUE KAXK/JOU IEPEMEHHOM.

Daitn: 00_DimmerSwitch_Model2_Instantiation.py

# coszpmaem Tpm oBwekTa DimmerSwitch
oDimmerl = DimmerSwitch ('Dimmerl')
print (type (oDimmerl))

print (oDimmerl)

print ()

oDimmer2 = DimmerSwitch ('Dimmer2"')
print (type (oDimmer?2))

print (oDimmer2)

print ()

oDimmer3 = DimmerSwitch ('Dimmer3"')
print (type (oDimmer3))

print (oDimmer3)

print ()

JIuctunr 3.2. Coszganmne Tpex obvektoe DimmerSwitch u newats TMna
M 3HAYEHUS KAXAOTO U3 HUX

Bor pesysnbrart:

<class ' main__.DimmerSwitch'>
< main_ .DimmerSwitch object at 0x7ffe503b32e0>
<class ' main_ .DimmerSwitch'>
< main_ .DimmerSwitch object at 0x7ffe503b3970>
<class ' main_.DimmerSwitch'>

< main_ .DimmerSwitch object at 0x7ffe503b39d0>
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IlepBas cTpoka B Ka)K/[OI IPyIIIe COOOIAET HAM TUII JJAHHBIX.
BMmecTo BcTpoeHHOro THUIA, TAKOTO Kak integer niau float, MbI BU-
JIIM, 94TO BCE TPH OO'BEKTA NMEIOT OIIPEJICJICHHBII IPOTrPAMMUICTOM
Tun DimmerSwitch. (3HaueHue _ _main  yKasbIBaET, 4TO KOJ|
DimmerSwitch ObLI HaliJieH B HAIlIEM €AMHCTBEHHOM (aiire
Python, a He UMIIOPTUPOBAH U3 KAKOTO-TNOO0 Apyroro (aiiaa.)

Bropas cTpoka ka0l TPpyIInupPOBKU COAEPKUT CTPOKY CUMBO-
s0B. Kaxkas crpoka nmpeacrasiaseT co60i paclioIoKeHHE B IaMs-
TH KOMIbIOTEPA. MeCcTO B MaMATH — 5TO MECTO, IJI€¢ MOKHO HAUTH
BCE JIAHHBIC, CBSI3AHHBIC C KaXKAbIM 00beKTOM. OGpaTUTE BHUMA-
HUE, 4TO KKl 00bEKT HAXOAUTCA Ha COOCTBEHHOM MECTE B Ia-
MATU. Ecin BbI 3aIyCTUTE 9TOT KOJ, HA CBOEM KOMIIBIOTEPE, TO, CKO-
pee Bcero, NOMy4duTe APyrue 3HadeHus, Ho PaKTUUeCKUe ajipeca
HE NPUHIIUIINAJIbHDI JJI IOHUMaHU A KOHIEIIIUU.

Bce 06bexThl DimmerSwitch UMEIOT OJMHAKOBBIN THIL: Kjlacc
DimmerSwitch. Upe3BbIyaiiHO BasKHbBIM BBIBOJOM ABJISETCSA TO, YTO
BCe OO'bEKTHI CCHLIAIOTCS HA KOJ OJJHOTO U TOTO JKe KJiacca, KOTO-
PbIii AEHCTBUTENBLHO CYIECTBYET TOJBKO B 0lHOM MecTe. Korja
IporpaMMa HauMHaeT paboTaThb, Python cunrtsiBaeT Bce onpesnere-
HHS KJIACCOB U 3alIOMHUHAET PACIOJIOKEHHUE BCEX KJIACCOB U UX Me-
TOJ/IOB.

Beo6-caiit Python Tutor (http://PythonTutor.com) npenocrasiser
HEKOTOpPBbIE NOJIE3HbIE UHCTPYMEHTBI, KOTOPbIE MOTYT IIOMOYb BaM
BHU3yaJIN3UPOBATh PaGOTY HEGOJBIINX IIPOTPAMM, ITO3BOJISISI IOIIIA-
rOBO BBIIIOJTHATH KaKJ[yIo CTPOKyY Baniero kozxa. Ha puc. 3.2 noka-
3aH CHUMOK 3KpaHa C 3allyCKOM KJjacca DimmerSwitch u TecToBOTO
KO/Ia C IOMOIIbIO NHCTPYMEHTA BU3YyaJIU3allil, OCTAaHABJINBAIOIIETO
BBITTOJTHEHHE TIEPeJ| CO3/JaHIEM SK3EMILISIPA IIEPBOTO OG'BEKTA
DimmerSwitch.

3neck BujiHO, uTo Python 3anmoMunaeT pacrosioxkeHue Kjaacca
DimmerSwitch 1 Bcex ero MeToZ0B. XOTs KJIACChI MOTYT COAEPKaTh
COTHH WJIM JIA3KE THICSYH CTPOK KOZA, HU OJJUH OOBEKT (PAKTUIECKHU
He MnoJjiydaeT KOIUIO Koja Kiaacca. Haxmdue TogbKO OHOM Konun
KOJla OYEHb BaXKHO, TAaK Kak 3T0 coxpaHnseT pazamep OOIl-nporpamm
He6onpmuM. ITpu coznanmnu sx3emiuisapa o6bsekTa Python Beijess-
€T JIOCTATOYHO MAMSTH JJISI KAXJA0r0 00bEKTa, YTOOBI IPEJICTABUTD
COGCTBEHHBIIN HAGOP MEPEMEHHBIX SK3EMILISPA, ONPEACICHHBIX
B ksacce. Kak mpaBuiio, co3janme ak3eMILIsipa o6beKTa U3 KIacca

9P PEKTUBHO UCIIOIb3YET AMATD.
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Pythan 3.6
(nown limitatians)
print{’Label:', self.label)

print(‘Light 1s on?', self.is0n)

print{‘Brightness fs:',
print(}

11 8 Main code

# Create three DimmerSwitch objects
obimnerl = DimmerSwitch{'Dimserl')
! print{type(oDimnerl) )
i print{oDimmerl)
i print()
obimmer2? = DimmerSwitch('Dimmer2')
print{type(oDimmer2))
! print{oDimmer2)
print()

‘4 oDimmerd = DimmerSwitch('Dimmser3d’)
; print{type{oDimmer3))
{6 print{oDimmer3)

T oprint()

self. brightness)

Print output {dreg lower right ceener to rusize)

Frames Objects
Global frane DimmesSwitch cless

| funcuimn
Inie__

_Anit_(se1f, 1aval)
. ! 4

function
Y
s | lowerevell e Lave (seit)

Tunation
| ruiselavel| L icel evel(serr)

Punezion

Show | chowiselt)

rndff{self})

turnOff

WO | ¢uenon(seit)

Puc. 3.2. Python sanomunHaeT Bce knaccsl U Bce MeToAbl B KAXKAOM Knacce

Ha caumke 9KpaHa Ha pucC. 3.3 nokaszan PE3YJAbTAT BBIIIOJIHEHU S
BCETO TECTOBOI'O KOJA, IIPUBCACHHOTO B JIMCTHUHTE 3.2.

s
BHRLCLabeLie, se1flabel)
print{'Light 1s en?', seif.is0n}
print(‘Brightness 1s:°
print()

# Main code

# Create three DimmerSwitch objects
obimmerl = DimmerSwitch( Dimmerl’}
printitypeioDimmerl)}
print{oDimmerl)
+oprintd)

oDimmer2 = DimmerSwitch(‘Dinmer2")
print{typeiolimmer2))
print{oDimmer2)
print(}
oDimmer3 = DimmerSwitch( Dinmer3’)
print{typeiodimmerd))
printioDimmer3)

=47 print{)

Edit this code
lime thet jus executed
=% ngat ne to execute
<= Firsl < Prav Next > Last >3
Stap 28 of 28
Custamise visusluntien (NEWI)

. self. brightness)

Print utpat {dreg kower right comer to resize}
<_main__.Dinmerswitch object at Qx7fa83drl
eclass ‘__main__ . DimmerSuitch's
<_main__.DimmorSwitch object at @x7f483c73i )

Fl
Framas Objacts

Global frame OumpmeSutch class
DirnmerSwitch e

lk\ —ME_] imit__tselr, tabet)
oDimmer1 |8 "

oDimmer2 |1\ \\ fowerLevel| e L evel (self)

abimmer3 |1} A

" | munction
Yy riselavel| el avet (seln)

| runction
hO | o sett)

| function
Wm0 urnote self)

\ | | pemecswiten starce
||| brightness o

Y 1500 | False

1 iabel | “DimmerL”
("

| | Dimmersuinen iatires
| | brightness 0

\ isOn |False

1 label | *0immer2®
| Bimmasguiteh imstarce
|

label | "Dimser:”

Puc. 3.3. BoinonHeHue kopa U3 nuctuHra 3.2 feMOHCTPUPYET, YTO 06bEKThI
He BKJIIOUYAIOT KOJ, B COOTBETCTBMM C MbICJIEHHOM Moaenbio N2 2

ITO COOTBETCTBYET HANICH BTOPOH MBICJICHHON Mojienu. B mpa-

BOW 4aCTU CHUMKA dKpaHa KOJ AJIsI KJacca DimmerSwitch 0To6pa-
JKAETCS TOTBKO ONH pa3. KasxkapIit 06bEKT 3HAET KIacc,
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NMPUMEYAHMUE

13 KOTOpOro ObLI CO3JlaH 9K3CMILJIAP, U COACPIKUT COOCTBEHHDIN Ha-

60p NEPEMECHHDIX SK3EMILJIAPaA, OIIPEACTICHHDIX B KJI1acCCe.

XoTsi HUKe IPUBEJIEHA JIeTAIb PEATU3AIUH, 3TO MOKET IOMOYb
B JlaJbHEHIEM MIOHNMaHNN OO bEKTOB. BHyTpeHHe Bce mepeMeHHbIe
SK3EMILISAPA OObEKTA XpaHATCA B caosape Python B Busie nap umsa/
3nadeHue. MoKHO IPOBEPUTDH, KAKUE IIEPEMEHHDIE DK3EMILIApa
CYIIECTBYIOT B OOBEKTE, BbI3BAB BCTPOEHHYIO (DYHKITUIO vars () Jud
moboro o6bekTa. Hampumep, B TecToBOM KO/I€ M3 INCTHHTA 3.2,
€CJIM XOTUTE YBUJIETh BHYTPEHHEE IIPE/ICTABICHNE ITEPEMEHHDIX

9K3EMILISAPA, BbI MOJKETEC ,H()6'dBI/ITI) CJIEYIOMYIO CTPOKY B KOHIIE!

print ('oDimmerl variables:', vars (oDimmerl))
Korga 3aMyCTUTE 3TOT KO/, BbI YBUJIUTE CJIEAYIONIUE BHIXOHBIE JTAHHbIE:

oDimmerl variables: {'label': 'Dimmerl', 'isOn':

True, 'brightness': 2}

B uem cmbicn cnoBa «self»?

NMPUMEYAHMUE

Punocodnr 6opoanch ¢ BOmpocoM «UTto osHavaeT A» Ha mpoTsKe-
HHUU BEKOB, TIO3TOMY C MOEH CTOPOHBI 6BIT0 ObI JOBOJILHO ITPETEH-
IIMO3HO MBITAThCS OOBACHUTD €TI0 BCETO HA HECKOTBKNX CTPaHM-
nax. B Python, ograko, mepemenHas c umeHem self () umeeT
Y3KOCIENNAIN3UPOBAHHOE U YeTKOE 3HAaUeHUe. B aTom paszgene

S MTOKAXY, KaK CaMOMy ce6€e TPUCBANBAETCSA 3HAYCHHUE U KaK KO/
METOJIOB B KJTacce paboTaeT C MEPEMEHHBIMU 3K3EMILIIpa JI060T0

O6’b€KTa, CO3JJaHHOTI'O U3 KJacca.

WM nepemeHHOM self He ABASETCA KIIOUYEBBIM CJI0BOM B Python,
HO MCIIOJIB3YEeTCS 10 COTTTAIIEHUIO — MOYKET OBITh MCIIOIb30BAHO
J060€ APyroe uMs, U Kof 6y/ieT paboTaTh HOpMaIbHO. Tem

HE MEHee MCIOJb30BaAHNE self — OGIEeNnpPUHTAS TPAKTUKA

B Python, u s 6yny mpuaep:xuBaThcs ee Ha MPOTSKEHUN BCEH 3TOH
kHUTHU. Ecu BbI XOTHTE, 4TOOBI BAIll KO/ ObLI HOHAT APYTUMU IIPO-
rpammuctamu Python, ncnonnsyiite mms self B kauecTse mepsoro
rapaMeTpa Bo Bcex MeTojax kiaacca. ([pyrue sz3prku OOIT nmeror
Ty K€ KOHIENIUIO, HO UCIIOJIb3YIOT APYTUE UMEHA, TaKue Kak this

I me.)
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IIpeanosoxum, Bel IUIIETE KJIACC C UMEHEM SomeClass, a 3aTeM

co3gaere OOBEKT U3 3TOTO KJjiaCcCa, KaK IIOKa3aHO HUKE!

oSomeObject = SomeClass (<optional arguments>)

O6bekT oSomeObject COAEPKUT HAGOP BCEX IIEPEMEHHBIX K-
3eMILISIPa, ONPeeIeHHBIX B Kaacce. Kablil meTos Kaacca
SomeClass UMEET OIIPEJEIEHNE, KOTOPOE BBIIJISAUT CJIEYIONM

obpazom:

def someMethod(self, <any other parameters>):

A BoT 06mas (popma BbI30Ba TAKOTO METOJA!

oSomeObject.someMethod (<any other arguments>)

Kaxk mb1 3Haem, Python nepeynopsgounsaet apryMeHTbI IPU BbI-
30B€ METOJ]a TAKUM OOpPa30M, YTOOBI OOBEKT IIepeaBasCs B Kade-
CTBE IIEPBOTO APryMEHTA. JTO 3HAUEHHUE IIOJIyJaeTCs B IEPBOM I1a-

paMeTpe MeTo/a U IIOMENAeTCA B IepeMeHHyIo self (puc. 3.4).

def someMethod(self, <nobbie apyrre napamerpsr>):

oSomeObjectsomeMethod(Knio6bie gpyrie napametpsi>

Puc. 3.4. Kak Python nepeynopsgouneaer aprymeHTsl npu Bbi3oBE MeTOAA

ITosToMy BCSIKMIT pa3, KOT/[a BBI3BIBAECTCA METOJ, self GymeT
YCTAHOBJIEH Ha OOBEKT B BbI3oBE. TO €CTh KO METO/Ia MOKET pabo-
TaTb C IEPEMEHHBIMHU 9K3EMILIAPA JI0O0Tr0 00BEKTA, CO3JAHHOTO

13 KJacca. JTO JAENAETCS C TOMOIILIO (POPMBI:

self.<instanceVariableName>

ITO IO CYMECTBY TOBOPUT 06 UCMONIb30BAHUH OOBEKTA, HA KOTO-
pblii ccbLmaeTcd self, M AOCTyIIE K IEPEMEHHOM dK3EMILIAPA, YKa-
3aHHOM B <UMSA nepemennou IK3emnaapa>. IIoCKOIbKY KaKIbIN Me-
TOJ| UCHOJIb3yeT self B KauecTBe EPBOro MapaMeTpa, KasK/ bl
METO/| B KJIACCE UCIIOIb3YET OAUH U TOT K€ MOJXOJ.

Jist myUIIoCTpanuy 3TOM KOHIEIIMY BOCIIOIb3YeMCs KJIACCOM
DimmerSwitch. B CJIEYIOIEM NPUMEPE MbI CO3/1aTUM dK3EMILJISIP

JBYX 00beKTOB DimmerSwitch, a 3aTrem npoﬁ/:[eMc;I o TOMY, YTO
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IIPOUCXOJUT, KOTJIa MbI IIOAHUMACM YPOBCHD APKOCTH 9TUX 00bEK-

TOB, BBI3bIBAsI METO/JI raiselLevel () JJsd KaXXJOro U3 HUX.

Kon MeTona, KOTOPBIN MBI BBI3bIBAEM:

def raiselevel (self):

if self.brightness < 10:
self.brightness

self.brightness + 1

B nucrunre 3.3 nmokasaH npuMep TECTOBOTO KOJa JIJIS JBYyX 00'b-

eKTOB DimmerSwitch.

®Daiin: 00_DimmerSwitch_Model2_Method_Calls.py

# cozmaem mBa of6bekTa DimmerSwitch

oDimmerl = DimmerSwitch('Dimmerl")

oDimmer?2 = DimmerSwitch ('Dimmer2")

# nmpocuM oDimmerl momHATHL CBOM YPOBEHL SPKOCTHU

oDimmerl.raiseLevel ()

# nmpocuM oDimmer2 NOZHATL CBOM YPOBEHL SIPKOCTHU

oDimmer?2.raiselLevel ()

JInctunr 3.3. Buizos ogHOro 1 Toro xe MeToaa Ha pasHbix 06bekTax

DimmerSwitch

B 3TOM JIcTUHrE cCHAaYaIa CO3AA UM ABa OO0beKTa DimmerSwitch.

3aTeM UAYT ABA BbI30BA METOAA raiselevel (): ciepBa Mbl BbI3bI-

Ba€eM €ro JJjs oDimmerl, a mocje — st oDimmer?2.

self.brightness

def turnOn(self):
self.is0n = True

# turn the light on at self.brightness

def turnOffiself):
self . is0n = False
# turn the light off

def raiselevel{self):
-+ 15 if self.brightness < 18:

self.brightness = self.brightness + 1

def lowerLevel(self):
if self.brightness > 0

self.brightness = self.brightness -

# Extra method for debugging
def show{self):

e e
it thi
B that {us? axseuted

=+ rioat line to execute

weFEst  aDrev  Hets  Logtss

Step 16 of 23

1

Frames. Objects

Glabal frame ChmmarSw,

DimmarSwitch

obimmert

fanction
Towarievel (5017}
| fanctinn

reiselevel] raiselevel (self)

rafselevel

self |4 hanctinn
i hO | hawselr)

—_|  inie__gselr, label)

\. & off Panction
\ Um0 | curn0rt (se1t)

| Renctiom

\
\ wen0n | 4 nonsalt)

"\ DimmerSwiteh instance
' brightness | 0
is0n | False

label | "Dimmerl”

DimmerSwhch nstance
brightness | 0
150N | False

label | *Dinmerl”

Puc. 3.5. MNporpamma e nucturre 3.3 ocraHoemnack npu Beizose 0Dimmerl .

raiseLevel ()
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Ha puc. 3.5 nokasan pe3yabTaT BbIIOJIHEHUS TECTOBOTO KO/
u3 smctuHra 3.3 B Python Tutor, mpu 3ToM OHO GBLIIO OCTAHOBJIEHO
BO BpeMs IIEPBOTO BbI3OBa raiselevel ().

O6paTHTeBHHMaHHe,qToselflaoDimmerlOTHOCﬁTCHKoaHo-
MY U TOMY k€ 00beKTy. Korna MeTos BBIIIOJHAETCS U UCIIOTb3YET
nxﬁbm)self.<nepeMeHHag exgemnﬂﬂpa>,0H6yaeTchon530-
BaThb IEpEMEHHDIE dK3eMILIApa oDimmerl. CaexoBaTenbHO, KOT/A
3TOT METOJ| BbIIIOJIHAETCA, self.brightness oTHOCUTCA K IEepe-
MEHHOM 3K3eMILIsIpa APKOCTU B oDimmerl.

Ecomi MBI IPOJI0JIKMM BBINIOTHATD TECTOBBIN KO/ B IUCTUHTE 3.3,
TO IEPEXOJM KO BTOPOMY BbI3OBY raiselLevel () aiag oDimmer?2.
Ha puc. 3.6 1 ocTaHOBIJI BBIIIOJTHEHUE BHYTPHU 3TOTO BbI30BA METO/A.

OG6paruTe BHUMaHUE, YTO HA 3TOT pa3 self OTHOCUTCS K TOMY K€
00BeKTY, 4TO 1 oDimmer2. Tenepb self.brightness oTHOCHTCS
K IIEPEMEHHOMN 3K3eMILIAPA APKOCTH oDimmer?2.

HeszaBucrumMo ot TOro, Kakoi 06bEKT MbI HCIIOTb3yEM TN KaKOM
METOJ BBI3bIBAEM, 3HAUCHHE OO'BEKTA IIPUCBANBACTCS IIEPEMEHHO
self B BbI3bIBAEMOM MeTO/i€e. BbI JJOIKHBI AyMaTh O self Kak o Te-
KyIieM 06'bEKTE — TOM, C KOTOPBIM ObLT BBI3BAH MeTOJ. Beskuit pas,
KOT/Ia METOJ BBIIIOJIHSETCS, OH UCIIOIb3yeT HAOOP EPEMEHHBIX K-

3EMILJIAPA 151 O6’b€KTa, YKa3aHHOT'O B BbI3OBC.

Python 3.6
rown imitations) Frames Objects

(ler
SELT,ISUN " raise
s¢lf brightness = @ Glabal frame DimmarSw

DimmerSwitch gat | s
def turnOn(self): = _Infe__(self, label)
1f.450n True ebimmert = -r =
se > by u snctizn
lowerLevel | |
# turn the Light on at self.brightness obimmer2 | Toweriavel (se1t)
det turn0ff tself): rafzelevel "’*““E. ralf;:Levzl(.selH
self 1s0n = False self |4 fanetian
\ shaw | ¥
# turn the light off \ show(self}
A Ranctisn
A tumoft
- 1 123 11
def raiseLevel(self): _umo [selt)
-k if self.brightness < 18: Y Ranction
s \ WO | 4 enon(selt)

self.brightness = self brightness + 1

def lowerLevel(self): | e d
i1 self.brightness > B: brightness | 1
self brightness = self brightness - 1 Y 1s0n | Falss
) fabel | “D1mmer1®
# Extra method for debugging
def show{self):

mmdmt i kel eadE Vakatd

|
| Dimmerswach nstance

\
Edlit this code | brightness | 0

pxscuted 1500 | False

lobel | *Dinmerl”

<eFisl  «Pow  Hets  Lastss

Step 21 of 23
Puc. 3.6. lNMporpamma B nucturre 3.3 ocTtaHoBMnack npu Beisoee 0Dimmer?2 .
raiseLevel ()
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B »Toli r1aBe s MpeAcTaBUII ABA PA3HBIX CIIOCO0A MBIIJICHU A

06 o6 beKTaX. TU MBICJICHHBIE MOJEJIN JOKHBI IIOMOYb B PA3BH-
THU 6a30BOr'O IOHUMAHUS TOTO, YTO IIPOUCXOJUT, KOT/A BbI
C03JjaeTe HECKOIBKO 9K3EMILIIPOB OOBEKTA U3 KJIacca.

IlepBas mofensb MOKa3aga, YTO BBl MOXKETE TyMaTh 06 O6beKTe
KaK 0 Habope BCeX IePEMEHHDIX 9K3E€MILIAPA U BCEX METOLOB KJIAC-
Ca, 3aBEPHYTHIX B OJHY YIIAKOBKY.

Bropas monens gaeT ropasio 6oyee IogpoOHYIO HH(POPMATTHIO
O peanu3anuu, o6bICHAA, 9TO KO KJacca CYMEeCTBYET TOJBKO B OfI-
HOM MecTe. BasKHbIll BBIBOJ: CO3JaH1e HOBBIX OOBEKTOB U3 KJIacca
kocMuuecku 3¢ pekTusHO. [Ipy co31annm HOBOro 3K3eMILIIPa 00D
exTa Python BeIeIsIeT MaMATD JJISI TPEACTABICHUS IIEPEMEHHBIX
3K3EMILISAPA, OPEACACHHBIX B Kacce. JlybmkaThI Kofja Kracca
HE CO3/1aI0TCS, Ia ¥ He TPEOYIoTCS.

KiiouoM k paboTe METOLOB C HECKOJIBKUMH OObEKTAMH SBJISICT-
CS1 TO, YTO IIEPBLIN MAapaMeTpP BCEX METOJOB, self, Bcerna ycTaHas-
JINBAETCSH B OG'BEKT, UCIIOIb3yeMblil IIPU BbI30BE 3TOro Metoxa. I[lpu
TAKOM TOJIX0/I€ KAXK/IBIH METO/| NCITOTb3yeT MEPEMEHHBIE SK3EMILIS-

pa ISl TEKYIETo OO hEeKTA.






YNPABJIEHUE HECKOJIbKUMMU
OBBEKTAMMU

B 3To0l1 rmaBe 6yAyT MOKa3aHBI METO/BI YIIpaBJIE-

HUS JTIOOBIM KOJIMYECTBOM OObEKTOB, CO3JaHHbBIX

13 ofHOTO Kyacca. CHavara s pacCMOTPIO TpUMep
OOII peannsanuy 6aHKOBCKOTO CYETA U3 TIaBHI 1.
IToxxox OOII mo3BosseT TaHHBIM U KOJY CUETa OBIThH
Ha OTHOM YPOBHE, YCTPaHSI sl HEOOXOIUMOCTD 3aBHUCETH OT INIOOATD-
HBIX JJAHHBIX. 3aTE€M £ Pa3/iesIio IPorpaMMy Ha OCHOBHOM KoOJj, KOTO-
PBIN IPEACTABISIET MEHIO BEPXHETO YPOBHS, I OTACIBHBIH OOBEKT
6aHKa, yIIpaBJISIONUI CIeTAMH, B JOTIOJHEHHUE K TI0OOMY KOJIHIde-
CTBY OOBEKTOB cueTa. MBI TaK:Ke 0OCYAUM JYJIIUI CITocod obpa-

0O0TKU OMUOOK € HOMOIIBIO UCKJIIOYEHUN.

Knacc 6ankoBckoro cuera

Hamemy k1accy 65aHKOBCKOTO cdeTa MOTPEOYIOTCS KaK MUHUMYM
UM, IAPOJIb U OATAHC B KA4eCTBE €ro JaHHbIX. B kadyecTBe noseze-
HUS TTOJIb30BATEND TOKEH UMETh BO3MOXKHOCTD CO3/[aBaTh CUET,
BHOCUTD U BBIBOJUTD JEHDBI'Y, IPOBEPATH CBOU GaJIaHC.

MI)I OHpCI[CJII/IM n I/IHI/IL[I/IaJII/IBI/IpyCM HepeMeHHbIe AJ1d UMEHU,

mapoJIst 1 6aJIcha, a TAKIKE€ ITIOCTPOUM MCTOADI 151 P€ATNU3ANNN
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Ka)K,Z[OfI nus onepaum‘/’l. Ilocne aToro cmoxxkem CO31aThb JT060€ Koau-
4ecTBO 00beKTOB Account. Kak 1 HauaJIbHBIN KJIACC U3 TJIABbI l,
3TO prOHIeHHbeI KJjlacc Account, KOTOprfI HCIIOJIb3yET TOJIbKO I1e-
JIbI€ YMCJIa OJid Gayanca u COXPAHET I1apOJIb B OTKPBITOM BHU/IC.
XoOTsI BbI HE 6YI[CTC HCIIOJIb30BATDb TAKHEC YIIPOIICHM S B pCaJIbHbIX
GAHKOBCKHUX IPUJIOKCHUIX, celiyac 3TO ITO3BOJIUT HAM COCpeaoTo-
qHTbCHIﬂlCOOTBCTCTBYKHHID(aCHeKTaX()()rL

Hosp1ii Koz j11g K1acca Account IpeAcTaBiIeH B aucTunre 4.1.

®Daiin: Account.py

# Kmacc cuera

class Account () :
(1] def init (self, name, balance, password):
self.name = name
self.balance = int (balance)
self.password = password

(2] def deposit(self, amountToDeposit, password) :
if password != self.password:
print ('Sorry, incorrect password')

return None

if amountToDeposit < 0:
print ('You cannot deposit a negative amount')

return None

self.balance = self.balance + amountToDeposit

return self.balance

(3] def withdraw(self, amountToWithdraw, password):
if password != self.password:
print ('Incorrect password for this account')

return None

if amountToWithdraw < 0:
print ('You cannot withdraw a negative amount')
return None

if amountToWithdraw > self.balance:
print ('You cannot withdraw more than you have in your
account"')
return None

self.balance = self.balance - amountToWithdraw

return self.balance
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(5]

def getBalance (self, password):

if password != self.password:
print ('Sorry, incorrect password')
return None

return self.balance

# JIoGaBJjieHO IJIS OTJIAIKM
def show(self) :

print (' Name:', self.name)

print (' Balance:', self.balance)
print (' Password:', self.password)
print ()

JInctuHr 4.1. MuHMManbHbIM KOA KNAcca cyeTa

neumedanue O6paboTka omubok B aucTHHTE 4.1 oueHs mpocTa. Ilpu o6Hapyxe-

HUM yCIOBM L OIIMMOKU MBI BbIBO/IIM COO6II[CHI/I€ 00 omunobKe 1 BO3-
BpalmaceM CII€aJIbHOC 3HAYCHUEC None. Ilo3:ke B 3TOI1 rI1aBe

s TOKAKY JIYYIIHI CIIOCO6 06paboTKU ONNGOK.

Ob6paTuTe BHUMaHUE, KAK METO/IbI MAHUITYJIUPYIOT JAHHBIMU
U 3aIIOMMHAIOT UX. JlaHHbIE TepealoTCd B KAK/bIi METO]| Yepe3 Ia-
paMeTphl, KOTOPbIE ABJIAIOTCA JOKATbHBIMU IIEPEMEHHBIMU U CYIIE-
CTBYIOT TOJIBKO BO BPEM$ BBIIIOJHEHUA METOAA. J/laHHbIE 3aTIOMUHA-
IOTCSl B IEPEMEHHBIX 3K3EMILIAPA, KOTOPbIE UMEIOT 00JaCTh
BUJIUMOCTH OO'bEKTA U II03TOMY 3aIIOMUHAIOT CBOM 3HAYEHU S IIPU
BbI30BAX Pa3JUYHbBIX METOIOB.

Bo-nepsbix, Mpl uMeeM MeTon @ init () ¢ Tpems mapame-
Tpamu. I1pu cospannm 06beKTa U3 3TOro Kjacca TpedGyIoTcs TPH
5JI€MEHTA JAHHBIX: UM, 6aJaHC ¥ MapoJb. MHCTaHIIUMPOBAaHUE MO-

JKET BBIIVIAACTD CACAYION M o6pa30M:

oAccount = Account ('Joe Schmoe', 1000, 'magic')

IIpu cozmannm sK3eMILIAPa OO'bEKTA 3HAYEHU S TPEX apIyMEH-
TOB IIEPEJAIOTCSA B METOL  init (), KOTOPBIA B CBOIO OYEPEaD
MPUCBANBAET 3TU 3HAYEHU I IEPEMEHHBIM dK3EMILIsIPa C aHAJIOTHUY-
HBIMU UMeHaMU: self.name, self.balance uself.password.
MBbI GyieM 06paImaThCs K 3TUM IIEPEMEHHBIM 3K3EMILIAPaA B APYTUX
METOJAX.

Metog deposit () @ MO3BOJLET IIOJb30BATENIO BHOCUTD JEIO-

3uT Ha cueT. [Tocie CO3TaHUsI 9K3EMILISAPpA o0beKkTa Account
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1 COXPaHCHMU €TI0 B OAccount MbI MOKEM BbI3BATh METO/|

deposit () caeayomum 06pa30M:

newBalance = oAccount.deposit (500, 'magic')

AroT BbI30B rosoput BHectH $500 1 3agaeT napois «<magic». Me-
TOJI BBIIIOJIHSIET JIBE IPOBEPKU BAJIUJTHOCTH 3aIIPOCA IIPU BHECEHUU
aernosuTa. [lepBplil rapanTHUpyeT NPaBUIBLHOCTD HAPOJIs Iy TEM
CPaBHEHUS [TAPOJIs, IPEAOCTABJICHHOIO B BBI3OBE, C IIAPOJIEM, YCTa-
HOBJICHHBIM IIPH CO3/IaHUU 00beKTa Account. DTO XOPOMMI Ipu-
MEp TOr0, KaK UCIIOJb3yeTCsI OPUTMHATIbHBIN IAPOJIh, COXPAHEH-
HBIN B IEPEMEHHOU 3K3eMIuisapa self . password. Bropas
IPOBEPKA BAJUJHOCTH IIO3BOJISAET yOEJUTHCS, YTO MBI HE BHOCUM
OTPHUILIATENLHYIO CyMMY (4TO HA CAMOM JIeJI€ SABJISETCS BHIBOJOM
CPEICTB).

Ecnu ogna 13 3TUX IPOBEPOK HE MPONLIA, TO CEWYAC MbI BO3Bpa-
IaeM CleruajJbHoe 3HaueHne None, 4TOObI HOKa3aTh, YTO IPOM30-
mIa Kakas-To omuoka. Ecim 06a TecTa npoliieHsl, Mbl yBeJIMYUBa-
€M IIePEMEHHYIO 3K3eMILIsIpa self.balance Ha CyMMY JIeTIO3UTA.
ITockobky 6amanc XpaHuTca B self.balance, OH 3alIOMUHAETCS
U TOCTYIIEH Juig Gy yIUX BpI30BOB. HakoHer, MbI Bo3BpamaemM HO-
BBIIT GaJIaHC.

Meton withdraw () © pa60TaeT OUYE€Hb ITOX0KE U 6yz[eT BbI3BAaH

CJIeIYIONIM 00pa3oM:

oAccount.withdraw (250, 'magic')

Meton withdraw () mpoBepseT, 4TO MbI yKa3aJIU IPaBUJIbHBIN
I1apoJib, CPABHUBAs €TO C IEPEMEHHON BK3eMILIAPaA self .
password. OH TakKe IPOBEPHET, YTO Mbl HE IPOCUM BLIBECTHU OT-
pULIATEJILHYIO CYMMY MJIH OOJIbIIE, YEM Y HAC €CTh HA CUETE, C MC-
IIOJIb30BAHUEM IIEPEMEHHOI aKk3eMILIsApa self.balance. Kak
TOJIBKO 3TU IIPOBEPKU IIPOUJAEHDI, METOJ YMEHbIIAET self.
balance Ha cyMMy BbIBOJA. BosBpamaeT pe3yibTupyomuii 6asaHc.

Yro6bl HpoBepuTh 6asaHc @, HAM HYKHO TOJBKO yKa3aTh Ipa-

BUJIbHBIN IIapoJb JJId cdeTa:

currentBalance = oAccount.getBalance ('magic"')

Ecin ykazaHHBIN DapoJib COBIAJAET C COXPAHEHHBIM B IIEPEMEH-
HOU dK3eMILIgpa self.password, METOJl BO3BpAIaeT 3HAYCHUE

B mapameTtpe self.balance.
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Haxouwuerr, /i1 OTIa4K1 MBI 100aBUIN MeTOJ show () © g oTo-
6pa>1<eH1/m TEKYIIUX 3HaueHul self.name, self.balance
u self.password, COXpaHEHHBIX JJISI CUYETA.

Kinacc Account — Ham nepBbli IpUMep IPEeACTABICHUS YETO-
1160, 4TO He ABJIgeTCd (PU3NnIeCKUM 00 beKTOM. baHKOBCKHI
CYET — 3TO HE TO, YTO BbI MOXKETE BUJAETDH, YyBCTBOBATh UJIN TPO-
raTb. Tem He MeHee OH IIPEKPACHO BIUCHIBACTCS B MUP KOMIIBIOTEP-
HBIX OO'bEKTOB, IOTOMY YTO UMEET JaHHbIE (MM, 6alIaHC, naponb)
U IeICTBH S, KOTOPbIE€ PabOTAIOT C STUMH AAHHBIMU (cosparp, BHEC-

TH, BBIBECTH, IIOJIYUYUTh GAIAHC, IOKA3ATH).

Mmnopr xopa knacca

CymecTByeT ABa CITOCO6A MCIIOJb30BAHUS KIACCA, KOTOPBIA BbI
co3maau B COOCTBEHHOM Kojie. Kak MBI BUJieTH B TpEIBIAYITUX TTa-
BAX, CAMBIH IIPOCTOH CITOCOO — MOMECTUTD BECh KOJI KJIacca HETo-
CPEACTBEHHO B OCHOBHOM MCXOAHBIN (patir Python. Ho aTo 3arpya-
HsIET IIOBTOPHOE UCIO0JIb30BaHUE KJacca.

Bropoii moaxon 3aKII09a€TCA B TOM, 9TOOBI TOMECTHATD KOJ|
KJIacca B OTAEIBHBIHN (Al 1 MMIIOPTHPOBATH €TI0 B IIPOTPAMMY, KO-
TOpas €ro UCIOoIb3yeT. Mbl HOMECTUIN BECh KOJI JIJIS1 HAIIETO KJIAC-
ca Account B Account.py, HO eCii MbI IIOIIBITAEMCS 3AIIYCTUTD
Account.py CaMOCTOSATENIbHO, HUYETO HE IPOU3OUAET, HIOTOMY UTO
3TO IPOCTO OIpejieeHne Kracca. YToObI NCITOTb30BaTh €TO, MBI
JOJIKHBI CO3/IaTh SK3EMILISP OJHOT'O MJIN HECKOJIBKUX OObEKTOB
1 BBITTOJTHUTBH BBI30BBI METO/IOB 06 bekTa. I1o Mepe Toro kak Hamm
KJIACCBI CTAHOBATCS OOJIBINE U CJIOXKHEE, COXPAHEHHE KaXI0TO
U3 HUX B OTJEIbHDBIN (Paiijl CTAHOBUTCH MPEAIIOYTUTENBHBIM CIIOCO-
60M pabOTHI C HUMU.

YT006BI MCIOJIB30BATH KJIACC Account, MBI JOJKHBI COOPATh APy-
rou qoaf/‘m .py 1 UMIOPTUPOBATH KO U3 Account.py, KaK MbI JleJIaeM
C IPYTMMU BCTPOEHHBIMU NAKeTAMU, TAKMMU Kak random U time.
YacTto mporpamMmMucTsl Python HaspIBAIOT IITaBHYIO IPOTPAMMY, KO-
TOpast UMIOPTUPYET JPyrue Aol KIACCOB, MAin.py NIN
Main_<SomeName >.py. 3aTeM MbI JOJKHBI yoeAUTDHCS, 9TO Account.
py 1 OCHOBHOI! (AL IPOrPaMMBI HAXOAATCS B OXHOM manke. B Ha-
JaJie OCHOBHOM IIPOTrpaMMBI MBI TOGaBJIsIeM KO KJacca Account,
HAYMHAsS C BRIPAXKEHUS import (06paTuTe BHUMAHHE, YTO MBI

ocTapJsieM pacmupenue paiina *py):

from Account import *
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Hcnonb3oBaHue oleparopa UMIIOPTA CO 3BE3T0YKOH (¥) 0603Ha-
YyaeT «BCE COJEPKUMOE UMIIOPTUPYyeMOro ¢aitaa». UMnoprupye-
MBI (pail MOKET coepKaTh HECKOJIBKO KJIaccoB. B TakoM ciyuae,
IJie TO BO3MOKHO, CJI€JIYeT YKa3bIBaTh KOHKPETHBIN KJIacC NIn
KJIACCBI, KOTOPBIE BBl XOTUTE UMIIOPTUPOBATH, BMECTO TOI'O YTOOLI
UMIIOPTUPOBATD BECh (paii1. BoT cuHTaKCcHC 19 UMIIOPTA KOHKPET-

HbIX KJIACCOB!

from <ExternalFile> import <ClassNamel>, <ClassName2Z>, ...

I/IMHOpT KOJa Kj1acCa MMEET /iBa IIPENMYyI€CTBA.

1. Moaynb MOXHO NCIIOJB30BATH HOBTOPHO, TO3TOMY, €CJIX MBI XOTUM
HCHOJIB30BaTh Account.py B ApyroM NpoeKTe, HaM IPOCTO HYXKHO
c/les1aTh KONMUIo (paiiyza M MOMECTUTD €TO B MAITKy TOTO MTPOEKTA.
IToBTOpHOE UCHOJIB30BAHUE KOAA TAKUM OOPA30M SIBJISETCS OXHUM
U3 OCHOBHBIX 9JIEMEHTOB OObEKTHO-OPUEHTUPOBAHHOTI'O

IporpaMMupPOBaAHUII.

2. Ecsn Bam Koj KJ1acca BKJIIOYEH B OCHOBHYIO ITPOTPAMMY, KaKIbIiA
pas, Korja Bbl 3allycKaeTe nporpaMmmy, Python komnuiaupyer sech
KOJ[ B BallleM KJjlacce (IIEPEBOJMT €ro Ha A3BbIK 60JIe€ HU3KOTI'O
YPOBHs, KOTOPBII JIEr4e 3aIyCKaTh Ha BallleM KOMITIBIOTEPE), aKe

€CJIV Bbl HE BHECJIM HUKAKUX NU3MEHEHU U B KJIacC.

OxHaxo, Korja Bbl 3aIIyCKaeTe CBOIO OCHOBHYIO IPOrPAMMY C UM-
HOPTUPOBAHHBIM KOJOM KJacca, Python onrumusupyer aran kom-
MUIAIuN 6€3 He0OXOUMOCTH JieJaTh 4To-Tn60. OH cO3aeT ManKy
C UMEHEM __pycache __ B mmalke IpoOEKTa, 3aT€M KOMIIMJINPYET KO
B haiil KJacca ¥ COXPAHAET €T0 B IIalKe __pycache __ ¢ BApUAHTOM
OPUTHUHATLHOTO NMeHU (paitna Python. Hanmpumep, nusa datina
Account.py Python cosgact daiin, nucnounsys ums Account.cpython-39.
pyc (MU aHATOTUIHBIN HAa OCHOBE HUCITOIb3yeMoH Bepcun Python).
Pacmupenue .pyc o6oznagaer Python Compiled. Python nepexomiu-
JIIpyeT Baml (pail Kjlacca TOJIBKO B TOM CJIydae, €CJIU UBMEHUTCS
HCXOHBIHN aifn kaacca. Ecm ncXopHUK Bamei yae THOH 3anucu
Account.py ne uamenuics, Python 3uaeT, 4To He HY’)KHO ero nepe-
KOMIIMJIIPOBATDb, ¥ MOKET 6oJjiee 3(p(PEeKTUBHO UCIIOJIb30BaTh BEP-

cuio (aiina pyc.
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Co3panue TecToBOro Koaa

MI)I HpOTeCTI/IpyeM Hamx HOBI)II‘/)I KJ1acC B ‘{CTprCX OCHOBHBIX HpO'
rpaMmmax. HepBaﬂ CO3/1aCT OObEKTHI Account, UCIIOJIB3Ys OT/ICIBHO
NMECHOBAaHHbBIC HepeMeHHbIe. BTOpaH 6Y,HCT XpaHI/ITI) O6’beKTbI

B CIIICKE, a TPEThsI — HOMEPA CYETOB U OOBEKTHI B ciroBape. Hako-
HeEl1l, quBCpTaH BepCI/IH paBI[CJII/IT q)yHKI_II/IOHaJIbHOCTb, HOSTOMY

y Hac 6y/1eT OCHOBHA s IPOTPAMMa, KOTOPAsI B3aUMOJEHCTBYET

C TOTB30BATENEM, U OOBEKT Bank, yIpaBISIONMNI Pa3INIHBIMU
cyeTrTaMu.

B kaxx oM mpumMepe oCHOBHAsI TPOTPaMMa UMIIOPTUPYET
Account.py. ITanka npoekTa JOJDKHA COAEPKATh OCHOBHYIO IIPOrPaM-
My u aiin Account.py. B cienyiomem o6CyxA€HUN Pa3IMYHbIE BEP-
CHH OCHOBHOI IIpOrpaMMbl OyayT HasbiBaTbest Main_Bank_VersionX.py,
rjge X — HOMep BEpPCUM.

COBIHIHHEEHECKOHEMWD(Y“GTHHH(SGHMKeﬁ

B aT0li nepsoit Bepcuu Mbl CO3//IUM JIBa IPUMEPA CUETOB U 3AII0JI-
HIM UX )KI3HECTIOCOOHBIMI JJAHHBIMU IS TecTuposaHus. Coxpa-

HIM KKIBIH CIET B IBHOM ITEPEMEHHOM, TPEACTABIISIONENH OO BEKT.

®aiin: BankOOP1_IndividualVariables/Main_Bank_Versionl.py

# TecToBas InporpamMMa, MCIOJNIb3yolad cueTa

# BepCMH l, MCIIOJIb3yKllad ABHBIE II€PEMEHHBIE IJId KaXOoI'o obwexkTa Account

# Bepem Bechb kon M3 daiya kjacca Account

from Account import *

# cospmaeMm IBa cueTa

© oJoesAccount = Account ('Joe', 100, 'JoesPassword')
print ("Created an account for Joe")

® oMarysAccount = Account ('Mary', 12345, 'MarysPassword')
print ("Created an account for Mary")

© oJoesAccount.show ()
oMarysAccount.show ()
print ()

# BEISBIBAEM Pa3HBIE MEeTOIBl IJIAd Pa3HBIX CUETOB
print ('Calling methods of the two accounts ...')
O oJoesAccount.deposit (50, 'JoesPassword')
oMarysAccount.withdraw (345, 'MarysPassword')
oMarysAccount.deposit (100, 'MarysPassword')
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# oToOpaxaeMm cueTa
oJoesAccount.show ()
oMarysAccount.show ()

Jinctunr 4.2. OcHoBHAs Nporpamma Ans TECTUPOBAHMs knacca Account

MbI coznaem cuet pus ko @ u cuer g Mapu @ u xpaHum pe-
3yJBTATHI B IByX 00bEKTaX Account. 3aTeM MBI BLI3BIBAEM METOJ
show () , 9TOGBI IOKA3aTh, YTO CYETA OBLIN CO3JAHBI IPABUILHO ©.
Jixo BraagsiBaet $50. Mapu cuumaer $345, a sarem sHocur $100 O.
ECJII/I MbI SaHYCTI/IM HporpaMMy Ceﬁ‘{ac, TO HO]IyLII/IM BOT TaKOI‘/JI BbI-

BOJ:

Created an account for Joe
Created an account for Mary
Name: Joe
Balance: 100
Password: JoesPassword

Name: Mary
Balance: 12345
Password: MarysPassword

Calling methods of the two accounts ...
Name: Joe
Balance: 150
Password: JoesPassword

Name: Mary
Balance: 12100
Password: MarysPassword

TéHepbIXMHHHPHNITCCTOBYK)HpOFpaMMy,qTO6bICOBﬂaTpre'
THI CYET B UHTEPAKTUBHOM PEXXHUME, IOIPOCUB OIb30BATE A
BHECTHU HEKOTOPBIE JaHHBIE. B mucTuaTre 4.3 mokasan Koz Aas
3TOrO.

# coz3nmaeM HOBEIMI CUET C MH@)OpMaLLMeIZ OT IIOJIB30OBATEJIA

print ()

userName = input ('What is the name for the new user account? ') ©

userBalance = input ('What is the starting balance for this account? ')

userBalance = int (userBalance)

userPassword = input ('What is the password you want to use for this
account? ')

oNewAccount = Account (userName, userBalance, userPassword) @
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# oTobpaxaeM BHOBbL COS3IAHHHINM CUET MOJIb30BaTENS

oNewAccount.show () ©

# BHOcuM 100 Ha HOBHII CUeT

oNewAccount .deposit (100, userPassword) @

usersBalance = oNewAccount.getBalance (userPassword)
print ()
print ('After depositing 100, the user's balance is:', usersBalance)

# oToOpaxaeM HOBEI CUeT

oNewAccount.show ()

Jiuctunr 4.3. PacwmpeHne TecToBOM NpOrpaMMBl A CO3AAHMS CHETA HA NeTy

TecToBbI KOJ 3aIIPAIIUBAET y IOJIb30BATEIS UM, HAYaIbHBIH
6aaHC 1 TapOJTh 0. Ou HUCIOJIb3YET 3TU 3HAYCHU S JIJIsSI CO3IAHU S
HOBOT'O CYETA ¥ XPAHUT BHOBD CO3/IaHHBIA OOBHEKT B IEPEMEHHOMN
oNewAccount @. 3aTeM MbI BbIZBIBAEM METOJ show () AJI1s1 HOBOT'O
o6bekTa ©. BuocuM $100 Ha cueT U BLIBOAUM HOBBIH 6ATAHC, BBI3BI-
Bast MeTox getBalance () @. Korna 3amyckaem IOJIHYIO IIPOrpam-
MY, MBI IIOJTy9a€eM BBIBOJ M3 TUCTUHTA 4.2, 2 TaKKe CIIe YoM BbI-

BOJ:

What is the name for the new user account? Irv
What is the starting balance for this account? 777
What is the password you want to use for this account?
IrvsPassword

Name: Irv

Balance: 777

Password: IrvsPassword

After depositing 100, the user's balance is: 877
Name: Irv
Balance: 777
Password: IrvsPassword

371ech BAXKHO OTMETHUTD, UTO KaXABIH 0O0BEKT Account MOAEep-
JKMBAET COOCTBEHHDBIN HAOOP MepEeMEHHBIX dK3eMILIapa. Kaxaprit
06BekT (0JoesAccount, oMarysAccount u oNewAccount) sIBJsIeT-
¢4 T106aIbHONM IEPEMEHHOMH, KOTOpas COACPKUT HAOOP U3 TPEX Ie-
PEMEHHDLIX 3K3eMILIsipa. Eciu MbI pacmupuM Hame onpejeieHue
KJJacca Account, BKIIOUUB B HET'O TAKYIO HH(POPMAIINIIO, KAK a/[PEC,
HOMep TesedoHa U aTa POXKACHUS, KaXKAbIH OODBEKT IMOTYIUT Ha-

60p 9TUX JOIIOJTHUTC/IbHBIX IICPEMCHHBIX 9K3CMILJIsIPA.
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|'ecKOHEMMNDSBGHWO!VY“GTHO*ENIHHCHlBCﬂHCKe

IpeacraBieHue KaK/J0M yI€THON 3aIIMCH B OTAEJIBHOI ITI00aTbHOM
epeMeHHO paboTaeT, HO 3TO He OY€Hb XOPOIINI IIOAXO/, KOT1a
HaM HY>KHO 00pabaThIBaTh 6OIbIIOE KOJIUIECTBO OOBEKTOB. baHKy
HEOOXO/IUM CIIOCO0 06PAGOTKU ITPOU3BOIBHOIO KOJIMIECTBA CUe-
TOB. Besiknii pas, Korja HaM HY>KHO IIPOU3BOJIBHOE KOJNYECTBO
(pparMeHTOB JAHHBIX, TUIINYHBIM PELUICHUEM OYAET CIHCOK.

B »T0i1 Bepcuu TeCTOBOrO KOJa MbI HAUHEM C ITyCTOT'O CIIUCKA
00 beKkTOB Account. KaxapIil pa3, KOraa mojap30BaTesb OTKPbIBACT
CYET, MBI CO3/1a€M DK3EMILISAP 00beKTa Account U J0OABIIAEM MOy
YeHHBIN 00beKT B Hall criucok. Homep cueTa st 1106010 JAHHOTO
cueTa Oy/leT HMHAEKCOM cueTa B crucke, HaunHas ¢ 0. MbI cHOBa Had-
HEM C CO3/IaHHsI OZHOTI'O TECTOBOrO aKKayHTa JJist JI)Ko u ipyroro

Ju1g Mapu, Kak IoKa3aHo B IUCTUHTE 4.4,

®Daiin: BankOOP2_ListOfAccountObjects/Main_Bank_Version2.py

# TecToBasa mporpamMa, MCIOJbL3yllas cueTa

# Bepcusa 2, C MCIOJb30BAHMEM CIMCKa CUYETOB

# BepeMm Bechb kon m3 ¢danyna kjacca Account
from Account import *

# HaumHaem c IIyCTOTO CIIMCKa CUeTOB

accountsList = [ ] ©

# cosmaem nBa cueTa

oAccount = Account ('Joe', 100, 'JoesPassword') @
accountsList.append (oAccount)

print ("Joe's account number is 0")

oAccount = Account ('Mary', 12345, 'MarysPassword') ©
accountsList.append (oAccount)
print ("Mary's account number is 1")

accountsList[0].show() @
accountsList[1l].show ()
print ()

# BBISHIBAEM Pas3HHE METOIE OJIS PasHHX CUETOB

print ('Calling methods of the two accounts ...")
accountsList[0] .deposit (50, 'JoesPassword') ©
accountsList[1].withdraw (345, 'MarysPassword') O
accountsList[1].deposit (100, 'MarysPassword') @
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# orTobpakaeMm cueTa
accountsList[0].show() ©
accountsList[1].show ()

# cosmaeM HOBHI CUeT C MHOoOpMaLMel OT IOJIb30BaTes

print ()

userName = input ('What is the name for the new user account? ')
userBalance = input ('What is the starting balance for this account? ')
userBalance = int (userBalance)

userPassword = input ('What is the password you want to use for this
account? ')

oAccount = Account (userName, userBalance, userPassword)

accountsList.append (oAccount) # nmobamyigseM K CHMCKY CUYETOB

# oToOpaxaeM BHOBL COBIaHHEIM CUET I[0JIb30BATEJS
print ('Created new account, account number is 2'")
accountsList[2].show ()

# BHOcuM 100 Ha HOBHII CueT

accountsList[2] .deposit (100, userPassword)

usersBalance = accountsList([2].getBalance (userPassword)
print ()
print ('After depositing 100, the user's balance is:', usersBalance)

# oToOpaxaeM HOBEI CUeT

accountsList[2].show ()

JincTtuHr 4.4. MiameHeH TecToBbIN KOA AN XPAHEHUs 0BBLEKTOB B CNMCKe

Haunem ¢ co3zanus nycToro crucka yaeTHsix 3anuceii @. Co-
3/[aeM y4ETHYIO 3aITUCh 11 J[5K0, COXpaHsaeM BO3BPAlLeHHOE 3HAYe-
HHE B IEPEMEHHYIO OAccount U HEMEIJIEHHO JO6ABISIEM 3TOT 00D
€KT B HAlll CIUCOK cueToB @. Tax kak OH NepBbIi B CIIUCKE, HOMEP
cueta /I:xo pasen 0. Kak n B peanbHOM 6aHKe, B 1I060€ BpeMs, KO-
raa JI>ko Xo4eT COBEPUINTD KAaKUEe-IHGO0 OepaIliy CO CBOUM CUe-
TOM, OH yKaSbIBaeT €ero HOMep. MI)I I/ICHOJIBBYCM 9TOT HOMep, t~ITO6LI
nokasathb 6asanc @, sHecTu gemosut O, a 3aTeM Moka3aTb OaJaHC
cHoBa ©. MbI Taxxe cosznaem aus Mapu caer ¢ Homepom 1 © u BbI-
[IOJIHSIEM HEKOTOPBIE TECTOBBIE OllepaIuu ¢ ee cyeToM B @ 1 @.

PesynbTaThl IECHTUIHDI KOAY TeCTa U3 aucTuHTa 4.3. OnHAKO0 Me-
)K,Hy ,HBYM?{ TECTOBBIMUA HpOI‘paMMaMI/I €CTb OJHO O4YECHDb CYHICCTBCHHOC
PasJIM4He: Teleph CYIECTBYET TOIBKO OfHA JIOGAIbHAS IIEPEMEHHAS
accountsList. Kaxabii AKKAYHT UMEET yHHKaanbn‘/’I HOMeEp, KOTO-
PBIiT HCIOIB3YETCS IS JOCTYIIA K OIIPeAeIeHHOMY c4eTy. MbI cesrain

BaJKHBIN IIIaT B COKpamecHNU 91cjia I0OAIBHBIX TIIEPEMCHHBIX.
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Eme onna BaxHad BENb, KOTOPYIO CTOUT OTMETUTD 3/1€Ch, 3TO
TO, YTO Mbl BHECJIU HEKOTOPbIE JJOBOJbHO 3HAYUTEIbHbIE U3MEHE-
HUSA B OCHOBHYIO IIPOIPaMMy, HO HUUEro He TPoraju B (paiine Kiac-
ca Account. OOII yacTo N03BOJAET CKPBIBATD JE€TATU HA PA3HBIX
ypoBHaAX. Eciu mpeanonrokuTs, 9To KoJ Kracca Account cam 3a60-
TUTCH O PEKBU3MTAX, CBA3AHHBIX C MHJAUBU/yaJIbHBIM CUETOM,

TO MOKHO COCPEOTOUUTLCH HA TOM, KaK CJleJJaTh OCHOBHOM KO/
Jydine.

O6paruTre BHUMAHHE, YTO MBI HCIIOJIb3YEM IIEPEMEHHYIO
oAccount Kak épemennyto nepemennyio. To ecTb Bcakuii pas, Korja
CO3/1a€M HOBBIH OObEKT Account, Mbl HA3HAYaeM Pe3yJILTaT Iepe-
MeHHOI1 oAccount. 1 cpasy nmocie aToro go6asiasiem oAccount
K HalleMy CIIMCKY YYETHBIX 3anuceil. Mbl HUKOI/Ia He UCIIOJIb3yeM
IepEeMEHHYIO OAccount B BBI30BAX JIOOOI0O METOAa KOHKPETHOTO
00beKTa ITosIb30oBaTe A, TakuM 06pa3soM MbI MOXKEM IIOBTOPHO UC-
I0JIb30BATh IEPEMEHHYIO OACcount JJis OJyJEHUsl 3HAYEHUS CJie-

JyIoIlell co3/1aBacMOl Y4EeTHOU 3aIINCH.

HeckosbKO 06BbEKTOB € YHUKUJIbHBIMY UAECHTUPUKATOPAMM

O06DbeKTbl Account JOJKHBI ObITh MHAUBUAYAJIbHO UJEHTU(UIH-
PYEMBIMH, YTOOBI KQXK/IbIH I10JIb30BATE/Ib MOT BHOCUTD JIEIIO3UTHI,
BBIBOJIUTH CPEJICTBA U II0Jy4aTh OaJIAHC CBOEI'0O KOHKPETHOT'O
cyeTa. Mcnosb3oBaHue CIIMCKa JJIsl HAIIUX OAHKOBCKUX CUETOB
paboTaeT, HO €CThb CEPbEe3HbII HepocTaToK. IIpeacTaBbTre, UTO €CTh
IATb CYETOB, MpoHyMepoBaHHbIX 0, 1, 2, 3 u 4. Ecau Bragenen akka-
YHTa 2 PENIUT 3aKPbITh €TI0, Mbl, CKOP€€ BCET0, UCIOJIb3yeM CTaH-
JAPTHYIO OIEPaIMIO POp () B CIIUCKE, YTOODI YA TUTh AKKAyHT 2.
ITO BBI3OBET 3(PPEKT JOMUHO: CHET, KOTOPBINA ObLT HA O3ULUU 3,
Ternepb HAXOAUTCS Ha MO3UIUU 2, 2 CYET, KOTOPBIH ObLI Ha ITO3U-
1uu 4, Tenepb HaXoAUTC Ha o3uuy 3. OXHAKO MOJIb30BATETN
3TUX CYETOB IO-IIPEKHEMY UMEIOT CBOU II€PBOHAYAIbHbIE HOMEPA
cueToB: 3 1 4. B pesyibrare KJIMEHT, BJaJeOMUil C4eTOM 3, Tenephb
IIOJYYUT MH(POPMAIUIO O ObIBIIEM cyeTe 4, a HoMep cueTa 4 cTaHO-
BUTCS HEJCHCTBUTEIbHBIM HHJIEKCOM.

JL1s1 paboThI € GOIBITUM KOJTUYECTBOM OOBEKTOB C YHUKAIBHBI-
MU UJIeHTU(PUKATOPAMH MbI OGBIYHO HCIIOIb3yeM CJI0Baph. B otin-
Yye OT CIHCKa, CJI0BAPD IIO3BOJUT HaM YAIATDH cyeTa 6e3 u3MeHe-
HUS CBA3AHHBIX C HUMH HOMEPOB. MBI CTPOUM KaXAyIo I1apy KJI104,/
3HaYeHUE C HOMEPOM CUETA B KA4eCTBE KJIIo4a U 00bEKTOM Account

B KayecTBe 3HaueHus. Takum 06pa30M, €CJIM HaM HCO6XO,Z[I/IMO
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YAQJIUTDb TOT WA WHOU CYET, 3TO HUKAK HE ITOBJIUAECT HA BCE OCTAJIb-

HBbIE. CJIOBapb CUETOB 6y}ICT BBIIVIAACTD CACAYIOIUM O6p2130MZ

{0 : <object for account 0>, 1 : <object for account 1>, ... }

3areM MbI MOKEM JIETKO IIOJIYy9UTDb CBSI3AaHHBINA OOBEKT Account

U BBI3BATh TaKOU METOM:

oAccount = accountsDict[accountNumber]
oAccount.someMethodCall ()

KpOMC TOT'0, MBI MOKEM HMCHOJb30BATh accountNumber HeEMoO-

CPEACTBCHHO JIJIsI BbI3OBA METO/IA 1151 J060ro o0beKkTa Account:

accountsDict [accountNumber] .someMethodCall ()

B nuctunre 4.5 nokasaH T€CTOBBIN KOJI C UCIIOTb30BAHUEM CJIO-
Bapa 00beKTOB Account. ONATD e, MbI, XOTSI I BHOCHM MHOXe-
CTBO U3MEHEHUI B HAIIl TECTOBBIN KOJI, HE MEHsAEM HU OJHOU CTpO-
KU B KJIacce Account. B TecToBOM Kojie BMECTO UCIIONb30BAHU A
JKECTKO 3aKOZMPOBAHHLIX HOMEPOB YUY€ THBIX 3AITMCEH MbI JOOABJIs-
€M CYeTYHK nextAccountNumber, KOTOPBIH Oy/ieM yBeIMYUBaATD

IIOCJIE CO3JlTaHUA HOBOI'O oObekTa Account.

®aiin: BankOOP3_DictionaryOfAccountObjects/
Main_Bank_Version3.py

# TecrToBas mporpamma, MCIOJb3ylmas cyeTa

# Bepcums 3 C MCIOJIb30BAHMEM CJIOBAps CYETOB

# Bepem Bech koI u3 odaina kjacca Account
from Account import *

accountsDict = {} O

nextAccountNumber = 0 @

# cosmaem @mBa cueTa

oAccount = Account ('Joe', 100, 'JoesPassword')
joesAccountNumber = nextAccountNumber

accountsDict [joesAccountNumber] = oAccount ©

print ('Account number for Joe is:', JjoesAccountNumber)
nextAccountNumber = nextAccountNumber + 1 O

oAccount = Account ('Mary', 12345, 'MarysPassword')

marysAccountNumber = nextAccountNumber
accountsDict [marysAccountNumber] = oAccount ©
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print ("Account number for Mary is:', marysAccountNumber)
nextAccountNumber = nextAccountNumber + 1

accountsDict [joesAccountNumber] .show ()
accountsDict [marysAccountNumber] .show ()
print ()

# BEISBIBAEM pasz3HBEIE METOMIBl IJIS Pa3HEIX CUETOB

print ('Calling methods of the two accounts ...")
accountsDict[joesAccountNumber] .deposit (50, 'JoesPassword')
accountsDict [marysAccountNumber] .withdraw (345, 'MarysPassword')
accountsDict [marysAccountNumber] .deposit (100, 'MarysPassword')

# oTobOpaxaeMm cueTa
accountsDict [joesAccountNumber] .show ()

accountsDict [marysAccountNumber] .show ()

# cospmaeM HOBHII CUeT C MHbOoOpMaLMEM OT I[IOJIb30BaTeNd

print ()

userName = input ('What is the name for the new user account? ')
userBalance = input ('What is the starting balance for this account? ')
userBalance = int (userBalance)

userPassword = input ('What is the password you want to use for this
account? ')

oAccount = Account (userName, userBalance, userPassword)

newAccountNumber = nextAccountNumber

accountsDict [newAccountNumber] = oAccount

print ('"Account number for new account is:', newAccountNumber)

nextAccountNumber = nextAccountNumber + 1

# oToOpaxaeM BHOBL COB3IAHHHI CUET M[OJIb30BATEJA

accountsDict [newAccountNumber] .show ()

# BHocuMm 100 Ha HOBHI cueT

accountsDict [newAccountNumber] .deposit (100, userPassword)

usersBalance = accountsDict[newAccountNumber].getBalance (userPassword)
print ()

print ('After depositing 100, the user's balance is:', usersBalance)

# oToOpaxaeMm HOBEIM CueT

accountsDict [newAccountNumber] .show ()

JInctuHr 4.5. MaMeHeH TeCTOBbIM KOA A5l XPAHEHWUS HOMEPOB M OBBEKTOB CHETOB B ClioBApe

3amyck 3TOro Kojia JaeT Pe3yabTaThl, TOYTH UACHTUYHLIE pe-
3yJbTaTaM IPeAbIIyIIUX IPUMEPOB. Mbl HAUMHAEM C ITYCTOTO CJIO-

Bapsd CUYETOB Ou UHUNNAJIN3UPYEM HAllly IICPEMEHHYIO

114 Yacrs |. Beenetme 8 06beKTHO-0pUEHTHOBAKHOE NPOTPAMMUOBTHUE



nextAccountNumber na 0 @. Kaxablil pas, korja co3/jaéM HOBBI
CYeT, MbI J0OABJISIEM 3aIIUCh B CJIOBAPb CYETOB, UCIOJIb3Yys TEKYIIEe
3HadeHue nextAccountNumber B Ka4eCTBE KJII04Ya U OOHEKT
Account B KayecTBe 3HaueHus1 ©. JTo genaercs Ui KaxKa0ro Kiu-
eHTa, HanpuMmep Mapu ©. Kask/ap1it pa3, koraa coszaeM HOBBII CUeT,
MBI yBeJUYMBaeM nextAccountNumber, YTOOBI HOATOTOBUTHCS

Kk co3zpanuio ciaenyioiero ciera @. Homepa cuetos B cioBape siBJsi-
IOTCS KJII09aMHU, U, €CJIM KJIUEHT 3aKPBbIBAET CBOM CYET, MBI MOKEM

YAQJIUTD 9TOT KJII0Y M1 3BHAYCHUEC 13 CJI0BAPsA, HE 3aTparuBasi Jpyrux.

CospaHne MHTEePAKTUBHOIO MEHIO

Ecan nam xi1acec Account pa60TaeT IIPABUJBHO, MbI CCIACM
OCHOBHOI KOJi MHTE€PAKTHUBHBIM, IIOIIPOCHUB IIOJIb30BATEs COO0-
IMUTH HAM, KAKYIO OIIEPAITUIO OH XOTEJI ObI CAENATD: TOJYIUTD
6aJIaHC, BHECTH AEIIO3UT, CAeIaTh BBIBOJ UJIN OTKPBITH HOBBII CUET.
B oTBeT Hamr 0OCHOBHOI KOJ 6y/IeT COGUPATH HEOOXOIUMYIO NH(POP-
MaIMIO OT I10JIb30BaTEJIsl, HAUMHAS C €r0 HOMEPa CUYETa, U BbI3bI-
BaTh COOTBeTCTBylomI/If/'I MeTOJ 00bEeKTa IMOJIb30BaTe s Account.

B xauecTBe kpaTuaiimero nyTu Mbl CHOBA 3aII0JHUM /IBA CUETA,
oxuH 14 ko n oguH 11 Mapu. B muctunre 4.6 nokasan pacmu-
PEHHDbII OCHOBHOM KOJI, KOTOPBIM UCIIOJIb3yeT CIOBAPD JIJIS1 OTCJIE-
JKMBAHUA BCEX CUETOB. /151 KpAaTKOCTU 51 HPOITYCTUJI KOJI, CO3/aI0-
muii cuera s Jxo u Mapu 1 106aBISIOIUN UX B CJIOBAPb CYETOB

(Tak KaK 3TO TO e CaMO€, 4TO B JIUCTUHTE 4.5).

®Daiin: BankOOP4_InteractiveMenu/Main_Bank_Version4.py

# VHTepaKTMBHAsA TeCTOBas NpOTpaMMa CO3IaHMA CJIOBAps CUYETOB

# Bepcusa 4 C MHTEPaKTUBHBIM MEHIO

from Account import *

accountsDict = {}
nextAccountNumber = 0

——— IHNPOIylUeHO CO3IaHMe YUYeTHBIX 3anmucey, noOaBJIeHME UX B CJIOBapb ———

while True:

print ()

print ('Press b to get the balance')
print ('Press d to make a deposit')
print ('Press o to open a new account')
print ('Press w to make a withdrawal')
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print ('Press s to show all accounts')
print ('Press g to quit')

print ()

action = input ('What do you want to do? ') ©
action = action.lower ()

action = action[0] # 3axBaTelBaeM epBYKD OYyKBY
print ()

if action == 'b':

print ('*** Get Balance ***')

userAccountNumber = input ('Please enter your account number: ')
userAccountNumber = int (userAccountNumber)

userAccountPassword = input ('Please enter the password: ')
oAccount = accountsDict[userAccountNumber]

theBalance = oAccount.getBalance (userAccountPassword)

if theBalance is not None:

print ('Your balance is:', theBalance)

elif action == 'd': @
print ('*** Deposit ***")
userAccountNumber = input ('Please enter the account number: ') ©
userAccountNumber = int (userAccountNumber)
userDepositAmount = input ('Please enter amount to deposit: ')
userDepositAmount = int (userDepositAmount)
userPassword = input ('Please enter the password: ')

oAccount = accountsDict [userAccountNumber] @
theBalance = oAccount.deposit (userDepositAmount, userPassword) ©
if theBalance is not None:

print ('Your new balance is:', theBalance)

elif action == 'o':

print ('*** Open Account ***'")

userName = input ('What is the name for the new user account? ')

userStartingAmount = input ('What is the starting balance for
this account? ')

userStartingAmount = int (userStartingAmount)

userPassword = input ('What is the password you want to use for

this account? ')

oAccount = Account (userName, userStartingAmount, userPassword)

accountsDict [nextAccountNumber] = oAccount

print ('Your new account number is:', nextAccountNumber)

nextAccountNumber = nextAccountNumber + 1

print ()

elif action == 's':

print ('Show:")

for userAccountNumber in accountsDict:
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oAccount = accountsDict[userAccountNumber]
print (' Account number:', userAccountNumber)
oAccount.show ()

elif action == 'gq':
break
elif action == 'w':

print ('*** Withdraw ***'")

userAccountNumber = input ('Please enter your account number: ')

userAccountNumber = int (userAccountNumber)

userWithdrawalAmount = input ('Please enter the amount to
withdraw: ')

userWithdrawalAmount = int (userWithdrawalAmount)

userPassword = input('Please enter the password: ')

oAccount = accountsDict[userAccountNumber]
theBalance = oAccount.withdraw (userWithdrawalAmount,
userPassword)

if theBalance is not None:
print ('Withdrew:', userWithdrawalAmount)
print ('Your new balance is:', theBalance)

else:
print ('Sorry, that was not a valid action. Please try again.')

print ('Done')

Jinctuur 4.6. [lo6asneHne MHTEPAKTUBHOTO MEHIO

B aT0li Bepcum Mbl IPEACTABJIAEM I10JIb30BATEIIO0 MEHIO OIITU.
Korna on Be1éupaer neficteue 0, xox 3amaer BOIIPOCHI O IIPEJIIOIA-
raeMoi TpPaH3aKITUH, YTOOBI CO6PATh BCIO MH(MOPMAIHIO, HEO6XO-
JVIMYIO [Tl BBI3OBA yUeTHOI 3anucu. HanmpnwMep, ecaum moab3osa-
TEJIb XO4YE€T BHECTU ACIIO3UT 9, HporpaMMa 3anpamHBaeT HOMep
c4yerTa, CYMMY JJId BHECEHUA 1 HapOJII) cyera 9 MbI I/ICHOJII)BYCM HO-
Mep cueTa B KadeCTBE KJII0Ua B CJI0Bape 06 bEKTOB Account, YTOObI
HOJYYUTDH COOTBeTCTBonmHI‘/’I 00bekT Account @. C ero noMonipio
MBI 3aT€M BbI3bIBaE€M METOJ| deposit (), mepeaaBast CyMMy J€NO3U-
Ta U [IAPOJIb OJIb30BaTensd ©.

OnaTb e, Mbl U3MEHMJIU KO/l Ha yPOBHE OCHOBHOTO KO/ U OCTa-

BUJIM HAIII KJI1ACC Account HETPOHYTBIM.
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Co3panmne o6beKkTa AucneTyepa o6nexroB

Kop B muctunre 4.6 Ha camoM JeJie JeaeT aBe pasHble Bemu. CHa-
YyaJia IporpamMma npeJoCcTaBIsgeT IPOCTON HHTepdelic MEHIO.
3aremM, KOTAa BBIGPAHO ACHCTBUE, OHA COOUPAET JAHHDBIC U BBI3bI-
BAaET METOJ 06beKTa Account. BMecTo TOro 4To6snl fe1aTh OHy
GOJIBIIYIO OCHOBHYIO IIPOIPAMMY, BBIIIOJIHSAIOIYIO JABE Pa3HbIe
32491, MBI MOXKEM PA3JCIUTh 3TOT KO/ HA JiBe 60JIee MEJIKUE JIOTU-
YeCKHUe eJUHUIBI, KAK/JAsl 13 KOTOPBIX IMEET Y€TKO OIIPECIICH-
HyI0 posb. CucTemMa MEHIO CTAHOBUTCS OCHOBHBIM KOJIOM, PeIlaio-
UM, KaKue JeUCTBUA NPEAIPUHATD, 4 OCTAJbHAA YaCTb KOJA
UMeEET JeJIO C TEM, YeM 3aHUMAETCd 6aHK. BaHK MokeT ObITb cMOje-
JIUPOBAH KAK OOBEKT, YIIPABJISIOMNI IPYyTUMHA 00BeKTaMN (cue-
TAMU), U3BECTHBII KAK 005eKMm 0UCnemuepa 00sexmos.

O6bexT gucneTyepa o6bLEKTOR
O6bekT, KOTOpbLIM BEAET CNMCOK MK CNoBApb Ynpaensembix 06bekTos (06bIYHO
oAgHoro KHGCCG) U BbI3bIBAET METOAbl 3TUX 06'beKTOB.

1o pasaeieHrne MOXKeT OBITH CJI€TAHO JIETKO U JIOTUYHO: MbI Oe-
PEM BECh KOJI, CBI3AHHBIN C GAHKOM, U IIOMEIAEM €I'0 B HOBBIMI
KJjacc Bank. 3aTeM, B Ha4ajie OCHOBHOM IIPOrpPaMMBbI, CO3/IA€M K-
3EMILISIP OJJHOTO o0bekTa Bank 13 HOBOIO KJjiacca Bank.

Knacc Bank 6Y,ILCT YHOPaBJIATH CHUCKOM HJIU CJIOBAPEM 00HEKTOB
Account. Takum 06pa30M 00BbEeKT Bank 6y,aeT €INHCTBEHHBIM KO-

JIOM, KOToprﬁ HAIIpAMYIO B3aI/IMO/:[eI‘/'ICTByeT c o0beKTaMu Account

(puc. 4.1).
OcCHOBHOW Kopf
Y
O61beKT 6aHKa
[
Y
O6beKkT O6bekT O6bekT O6beKkT
yueTHom yuyeTHomn yyeTHomn yyeTHON
3anucn 3anucu 3anucu 3anucm

Puc. 4.1. OcHosHoM kog ynpaenset obbekTom Bank, koTopeii B cBOIo o4epeab
ynpasnseT MHoXecTBoM obbekTos Account
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YTOGBI CO3/[aTh 3TY UEPAPXUIO, HAM HYKE€H HEKOTOPBIN OCHOB-
HO1 KOJI, KOTOPBIi 06pabaThIBACT CHCTEMY MEHIO CAMOTO BHICOKOT'O
ypoBHs. B oTBeT Ha BBIGOD AEICTBUS OCHOBHOM KOJ BBI3OBET METO]|
o6beKTa Bank (Hanpumep, deposit () wian withdraw () ). O6beKT
Bank GyneT co6upaTh HEOOXOAUMYIO HH(pOpMAIUIO (HOMEp cUeTa,
[APOJIb, CYMMY JiJIsSi BHECEHU I MJIH BBIBOZA), OOPAIIATHCS K CBOEMY
CJIOBAPIO CYETOB, YTOOBI HAUTH COOTBETCTBYIONMMIA CUET ITONIB30BA-
TeJIsl, U BBI3BIBATH COOTBETCTBYIOIUI METO JI/ISl 9TOTO CUETA.

B sTOM pasnenenun Tpyaa eCTh TPU yPOBHS:

1) ocHOBHOII KOA, KOTOPBIN CO3AAET U CBA3BIBACTCS C OJHUM

00BbEKTOM Bank;

2) 006beKT Bank, yIpaBJIsIOIUIl CIOBAPEM OOBEKTOB Account

U BbI3bIBAIOIUI METOABI 3TUX OOHEKTOB;

3) camm 06bEKTBI Account.

ITpu TakoM HOAXO/IE Y HAC €CTh TOJBKO OJHA INIOOATbHAS IIepe-
MeHHast — 00beKT Bank. Ha camom Jiesie OCHOBHOM KO/ IIOHATUS
HE UMEET, 4TO OO'bEKTHI YUETHOI 3AIMCH BOOGIIE CYNECTBYIOT.
M Hao60poT, KK AbI 06BEKT Account He UMEET MOHATUS (1 He 3a-
GOTUTCS) O TOM, UTO TAKOE ITOJIb30BATEIbCKUI HHTEpdeEic BepxHe-
ro ypoBHs nporpaMmbl. OGbeKT Bank IOJTy4aeT COOOIMEHUS OT OC-
HOBHOT'O KO/Ia ¥ CBSI3BIBAETCSI C COOTBETCTBYIOMINM OO'bEKTOM
Account.

KirioueBoe mpenMyImecTBO 3TOro MOAX0/a B TOM, YTO MbI pa3ou-
JI GOJTBIYIO IIPOTPaMMy Ha Gosiee MEJIKHE IMOAIIPOTrPAMMBI: B JJAH-
HOM CJIy9ae OCHOBHOI KO/ U J{Ba KJIAcCa. DTO 3HAYUTEIBHO YIIPOIIa-
€T IpOrpaMMUPOBAHHE, IOCKOJIBKY 00'beM PaboT MEHBIIIE,
a 06A3aHHOCTH JIJIS KAXKJIOTO dJeMeHTa 6ojiee moHsATHBL. Kpome
TOT0, HAJIUYHE TOJBKO OJHOH INI0O6ATBHO TepeMEHHOI rapaHTUPY-
€T, 4TO KOJ{ 60JIee HIU3KOrO YPOBHS HE OyAET CAYIailHO BIUSTH
Ha JJAHHBIE HA IVI06aJIbHOM YPOBHE.

B KOMITBIOTEpPHOIT INTEPATYPE KOHCTPYKIU S, TOKA3AHHAS
Ha puc. 4.1, 9acTo U3BeCTHA KAK KOMNOSUYUSA LT KOMROZUYUA 00BEK-
moa.

Komnosuuumsa
Jlornyeckas cTpykTypa, B KOTOPOM OAMH OBBEKT YNpaBASET OBHUM MK

HECKONbKUMM BPYTMMU OBBEKTAMM.
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Bl MOKeTE yMaTh, YTO OJUH OOBEKT COCTOUT U3 APYIUX OOBEK-
ToB. Hanipumep, 06'beKT aBTOMOGMIISL COCTOUT U3 OOBEKTA IBUTATE-
Jis1, OO'bEKTA PYJIEBOrO KOJIECA, HEKOTOPOTI'O KOJIMYECTBA OObEKTOB
JIBE€pH, 4eThIpeX 0O0BEKTOB KOJIeCa U INHBI U Tak gaee. O6cyxje-
HII€ 9aCTO COCPEJOTOYEHO HA OTHOIIEHUSIX MEX/Y OObEKTAMU.

B 5TOM IpMepe MOKHO CKa3aTh, 9YTO ABTOMOOWIb «<MeeT» pyJie-
BOE KOJIECO, JIBUTATEJIb, HEKOTOPOE KOJNUYECTBO ABEPEl 1 TaK Ja-
see. CiejoBaTe1bHO, OOBEKT ABTOMOOUIIS IPEACTABIISAET COOOU CO-
CTABHOH 3JIEMEHT JIPYTUX OG'BEKTOB.

V¥ Hac 6ygeT Tpu oTaeabHbIX (aiina. OCHOBHON KOJ JKUBET B CO0-
ctBeHHOM (aiyie. OH UMIOPTHPYET KOJ HAIIEr 0 HOBOTO (hailaa
Bank.py, xoTopblii cogepxiut kaacc banka (mucTuHr 4.7). Knacc
Bank UMIIOPTUPYET KoA (aitaa Account.py i UCIIONB3YET €ro sl COo-

3AaHNA SK3EMILIISIPOB 00BEKTOB Account o Mepe HCO6XOJII/IMOCTI/I.

Co3paHue 06beKTa gucneTuepa o6bLEeKToR

B ucrunre 4.7 npejcrasiieH Ko HOBOTO Ki1acca Bank, KOTOPbIT

ABJISAETCSA OOHBEKTOM AUCIIETICPA OOBEKTOB.

®Daiin: BankOOP5_SeparateBankClass/Bank.py

# BaHk,

yInpaBJIdommMy cjoBapeM o0BeKTOB Account

from Account import *

class Bank () :

def

def

def

~ init  (self):
self.accountsDict = {} ©
self.nextAccountNumber = 0

createAccount (self, theName, theStartingAmount, thePassword): @
oAccount = Account (theName, theStartingAmount, thePassword)
newAccountNumber = self.nextAccountNumber

self.accountsDict [newAccountNumber] = oAccount

# yBenmmuuBaeM Ha eIOMHMIY IJIs [NOAT'OTOBKM K COS3IaHMIO CJlenyouen

# yueTHOM 3anmcu

self.nextAccountNumber = self.nextAccountNumber + 1

return newAccountNumber

openAccount (self): ©

print ("*** Open Account ***'")

userName = input ('What is the name for the new user account? ')

userStartingAmount = input ('What is the starting balance for
this account? ')
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def

def

def

def

userStartingAmount = int (userStartingAmount)
userPassword = input ('What is the password you want to use for

this account? ')

userAccountNumber = self.createAccount (userName,
userStartingAmount, userPassword) O

print ('Your new account number is:', userAccountNumber)

print ()

closeAccount (self): 5

print ('*** Close Account ***'")

userAccountNumber = input ('What is your account number? ')
userAccountNumber = int (userAccountNumber)

userPassword = input ('What is your password? ')
oAccount = self.accountsDict[userAccountNumber]
theBalance = oAccount.getBalance (userPassword)
if theBalance is not None:
print ('You had', theBalance, 'in your account, which is
being returned to you.')
# ymamnseM ydyeTHYH 3alMChb [OJIb30BATEJs U3 CJIOBAPS yUYETHHX
# sanucen
del self.accountsDict [userAccountNumber]

print ('Your account is now closed.')

balance (self):

print ('*** Get Balance ***')

userAccountNumber = input ('Please enter your account number: ')
userAccountNumber = int (userAccountNumber)
userAccountPassword = input ('Please enter the password: ')
oAccount = self.accountsDict[userAccountNumber]

theBalance = oAccount.getBalance (userAccountPassword)

if theBalance is not None:

print ('Your balance is:', theBalance)

deposit (self):
print ('*** Deposit ***')

accountNum = input ('Please enter the account number: ')

accountNum = int (accountNum)
depositAmount = input ('Please enter amount to deposit: ')
depositAmount = int (depositAmount)

userAccountPassword = input ('Please enter the password: ')
oAccount = self.accountsDict[accountNum]

theBalance = oAccount.deposit (depositAmount, userAccountPassword)
if theBalance is not None:

print ('Your new balance is:', theBalance)

show (self) :

print ('*** Show ***')
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for userAccountNumber in self.accountsDict:
oAccount = self.accountsDict[userAccountNumber]
print (' Account:', userAccountNumber)

oAccount.show ()

def withdraw(self):
print ('*** Withdraw ***'")

userAccountNumber = input ('Please enter your account number: ')

userAccountNumber = int (userAccountNumber)
userAmount = input ('Please enter the amount to withdraw: ')
userAmount = int (userAmount)

userAccountPassword = input ('Please enter the password: ')
oAccount = self.accountsDict[userAccountNumber]
theBalance = oAccount.withdraw (userAmount, userAccountPassword)
if theBalance is not None:

print ('Withdrew:', userAmount)

print ('Your new balance is:', theBalance)

Jiuctunr 4.7. Knacc Bank ¢ otgensHbiMM MeTogamu ans pasnmuHbix 6aGHKOBCKMX onepaumi

A cocpenoTouych Ha Hanb6oIee BAXKHBIX BEMAX, HA KOTOPBIE CTO-
UT OOPATUTH BHUMaHMHE B KJacce Bank. Bo-epBrIxX, B MeTO/E
__init () x7pacca Bank MHUIAATUIUPYIOTCS JBE IEPEMEHHDIE:
self.accountsDict u self.nextAccountNumber @. Hpecbmcc
self. 0603HAYAET UX KAK IEPEMEHHBIC 3K3EMILIAPA, TO €CTh KJIACC
Bank MOKET CChLIATHCS Ha HUX B JIIOOOM 13 CBOUX METOJOB.

Bo-BTOpbhIX, CymEcTBYIOT ABA METO/AA CO3JJaHUS YUY€ THOU 3AIIMCH:
createAccount () u openAccount (). MeTojs createAccount ()
CO3/[aeT dK3EMILIAP HOBOI YUeTHOI 3anucu @ ¢ uMeHeM o1b30Ba-
TeJIs, HA4aIbHOU CYMMOU U ITAPOJIEM, IIEPESAHHBIM JJI5 HOBOM
yueTHOU 3anucu. Meroj openAccount () 3alpamMBAET y HOJIb30Ba-
TeJIst BOIIPOCHI JUIS IIOJIy9EHUS 3TUX TPEX 3IeMeHTOB HHpopMmanuu ©
U BBI3bIBACT METOJ| createAccount () B paMKaxX OJJHOTO KJacca.

Bp130B 0OTHOTO METORA IPYTUM B TOM e KJIacce — OOBIYHOE SBJIE-
Hre. Ho BBI3BIBAEMBIN METO/ HE 3HAET, OBLT I OH BBI3BAH U3HYTPHU
WJIN CHAPY’KHU KJIACCA; EMY U3BECTHO TOJIBKO, UTO IEPBLINA apry-
MEHT — 3TO O6EKT, Ha KOTOPOM OH JOJIKEeH paboTars. [losToMy BbI-
30B METO/IA JOJIXKEH HAUUHATHCA ¢ self ., Beab self Bcerga OTHO-
CUTCS K TEKymeMy o6bekTy. Kak nmpasuito, 114 BbI30Ba U3 OHOTO

METO/a B IPYTOIi B TOM € KJIacce HeOOXOAUMO 3aIUCATD:

def myMethod (self, <other optional parameters>):

self.methodInSameClass (<any needed arguments>)

122 Yacrs | Beenenne 8 06veKTHO-0pHEHTUPOBTRHOE NPOTPOMMUDOBAKHHE



IToce coopa nH(pOpMAIUK OT HOIB30OBATEN U openAccount ()

y HaC ecThb cejyiomas crpoka @:

userAccountNumber = self.createAccount (userName, userStartingAmount,
userPassword)

31ech openAccount () BbI3bIBAEeT createAccount () U3 TOTO XKe
KJ1acca Uil CO3/laHM A yueTHOM 3anucu. Merog createAccount ()
3aITyCKAETCs, CO3/[a€T IK3EMILISAP o0beKkTa Account u BO3BpallaeT
HOMeEp cyeTa B openAccount (), KOTOPBIA BO3BPAIAET 3TOT HOMEP
cyeTa MoJb30BATEIO.

Haxomnerr, HOBbIN MeTOJ, closeAccount () IMO3BOJISET HOJIb30Ba-
TEJIIO 3aKPBITh CYIIECTBYIOMMNIA cCUeT ©. 10 NONOTHUTENBHDBIN yHK-
LIMOHAJI, KOTOPbIN MBI IpeJJIaraeM 13 HAIIETO OCHOBHOTO KOJIa.

Knacc Bank BoruiomaeT a6CTpaKTan‘7I 6aHk, a He (pusngeckuii
00BEKT. DTO elle OJMH XOPOUINH NpuMep Kaacca, KOTOPbI

He IpeJCcTaBageT (PUBNIECKYIO CTPYKTYPY.

OcHOBHOI KOA, co3aaOWMIi 06bEKT AuCNeTYUEPU 06bEKTOR

OcHoBHOI KOgH, KOTOprﬁ CO3J1aCT 1 COBEPIIACT BbI3BOBbI o0beKTa

Bank, IpeJCcTaBJI€eH B IUCTUHTE 4.8.

®Daiin: BankOOP5_SeparateBankClass/Main_Bank_Version5.py

# OcHOBHag mporpamMa, KOHTpoJMpyomas OaHK, COCTOSIMNA M3 CUETOB

# BepeM Bechb kOI kjlacca OaHKa
from Bank import *

# coszmaeMm skz3emnigp OaHKa
oBank = Bank ()

# OCHOBHOM KOX

# cosmaeM IBa TECTOBEIX cUeTa

joesAccountNumber = oBank.createAccount ('Joe', 100, 'JoesPassword')
print ("Joe's account number is:", JjoesAccountNumber)

marysAccountNumber = oBank.createAccount ('Mary', 12345, 'MarysPassword')

print ("Mary's account number is:", marysAccountNumber)

while True:
print ()
print ('To get an account balance, press b')

print ('To close an account, press c')
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print ('To make a deposit, press d')
print ('To open a new account, press o')
print ('To quit, press q')
print ('To show all accounts, press s')
print ('To make a withdrawal, press w ')
print ()

o action = input ('What do you want to do? ')
action = action.lower ()

action = action[0] # Gepem neprywn OYKBY
print ()

(2] if action == 'b':

oBank.balance ()

(3] elif action == 'c':
oBank.closeAccount ()

elif action == 'd':
oBank.deposit ()

elif action == 'o':
oBank.openAccount ()

elif action == 's':
oBank.show ()

elif action == 'qgq':
break
elif action == 'w':

oBank.withdraw ()

else:

print ('Sorry, that was not a valid action. Please try again.')

print ('Done')

Jiuctunr 4.8. OcHoeHoI koa, KoTopbii cosaaeT o6bekT Bank 1 cosepluaet BbI3oBbI K HEMY

O6paTnTe BHUMAaHNE, YTO KO B TUCTHHTE 4.8 MpeACTaBIACT CU-
CTEMY MEHIO BepXHero ypoBHs. OH 3aIPALINBAET Y I10Ib30BATEIS
geiicrsue @, 3aTeM BbI3BIBAET COOTBETCTBYIOMIUII METO/, B OOBEKTE
Bank JI715 BBINOJHEHUS pabOTHI @. Bn1 moxeTe JIErKo pacmupuTh
00DBEKT Bank, 9TOOBI 06paboTaTh HEKOTOPBIE TOMOTHUTETbHBIE 32~
IPOCHI, HAIPUMEP 3aIPOCUTD YaChl PabOTHI 6aHKaA, aAPec MU HO-

Mep TC]ICq)OHa. Atu AaHHbIC MOTYT IIPOCTO XPAHUTHCI KaK
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JIOTIOJIHUTEIbHBIE IIEPEMEHHbIE SK3EMILISIPA BHYTPU o0beKTa Bank.
Bank OTBETUT Ha 3TU BOIIPOCHI 6€3 HEOOXOJUMOCTH CBA3bIBATHCSA
C KAKUM-TNO0 00beKTOM Account.

IIpu BbINOTHEHUH 3aIIPOCA HA 3aKPBITHE © 0CHOBHOM KO/ BbI-
3bIBaeT MeTOJ closeAccount () oobeKkTa Bank Juid 3aKPbITUS CYe-
Ta. O6beKT Bank yAaaseT KOHKPETHBIN CYET U3 CBOETO CI0BAPS
CYETOB, UCIIOJIb3Ysl CAEAYIOMYIO CTPOKY:

del self.accountsDict [userAccountNumber]

HanoMHUM, 9TO OOBEKT — 3TO JAHHBIE ILIIOC KO, KOTOPbIN Jeil-
CTBYeT HAa HUX C TEYEHUEM BPeMEHH. BO3MOXXHOCTD yajseHusi 00'b-
€KTa HPOUCTEKAET U3 HTOTO OlpeAeeHns. MBI MOXKEM CO3/[aTh 00'b-
€KT (B JaHHOM cJy4ae oObEKT Account), KOrjja 3aX0THM,

a He TOJIBKO KOT/[a 3aIIYCTUTCS IIporpaMma. Mbl co3/jaeM HOBBII
00BbeKT Account BCAKUN pas3, KOI/[a MOJIb30BATEb PEIIAET OT-
KPbITH cueT. Hamr Koj MOKeT HCIOIb30BATh 9TOT OO'bEKT, BBI3bIBAS
€ro MeTo/bl. MbI TAKKe MOKEM YAAIUTD OOBEKT B TI000€ BpeMs, KO-
[/1a II0JIb30BATEb PENINT 3aKPBITh CBOH CYeT. DTO IPUMEP TOTO,
9TO 0OBEKT (HapuMep, Account) UMeeT POJOJIKUTEIbHOCTD

JKU3HHU, HA9HAsd C MOMEHTA €TI0 CO3/IaHU s 1 3daKaHINBaAA yIAJICHUEM.

Jlyuwas o6paboTka oMb oK ¢ UCKITIOUEHUMHU

Jlo cux mop B Kjacce Account, €CJIM METO/ OOGHAPYKUBAT OITNOKY
(HaHpI/IMep, Korga riojgb30BaT€EJIb BHOCUT OTpI/ILlaTeJII)HyIO CyMMy,
BBOJAUT HeraBI/IJII)HI)II‘/)I naponb, BbBIBOAUT OTpI/I]_[aTeJIbHyIO CyMMy
1 T. I.), MBI BBIOUPATH pEeleHNe BEPHYTh None B Ka4eCTBE CUTHAIA
0 TOM, 4TO YTO-TO IONLJIO He TaK. B aTOM paznese 06Cy M JIydInnii
crroco6 06paboTKHM OMMOOK, NCITOIb3ys OJOKN try/except

U BbI3bIBasd NCKJJIIOUYCHUA.

fry n except

Korna B pyHKIIMN 111 METO/IE M3 CTAHAPTHOHN OGMOJINOTEKHT
Python BO3HUKAET OIINOKA BPEMCEHU BbIITIOJTHEHM ST NI HECHOPMAJIb-
HOE COCTOSHUE, 3Ta (DYHKI[UA UJIA METOZ CUTHAIU3UPYET

06 omuoKe, BBI3BIBAS UCKJIIOUEHNE (MHOIJIA HA3BIBACTCS 8bl0p0cUms
WU ceenepuposams NCKIodenne). Mel MoxkeM O6GHAPyKUBATh
HCKJIIOYEHHU U PEaTUPOBATh HA HUX, UCIONb3Yd KOHCTPYKIIHIO

try/except. BoT obmas ¢popma:
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try:
# KOI, KOTOPEIM MOXET BHSBBATb OUMOKY (BBI3BATL MCKIIOUEHME)
except <some exception name>: # ecnu ciyuaeTcsa MCKIOUEHVE

# xonm miysa oBbpab®oOTKM MCKJIIOUEHMS

Ecnu kox BHYTpH 6y10Ka try paGoTaeT KOPPEKTHO U HE TEHEPU-
PYeT UCKJIIOUYECHUE, UCKJIIOYAIOIIee PEJJIOKEHHE IPOIYCKACTCS
U BBIIIOJIHEHUE IIPOJIOJIKAETCS Ioce 6y10Kka except. OxHako, ecan
KOJZ B 6JIOKe try IPUBOJUT K UCKJIOUCHUIO, YIIPABJICHHE IIEPEIACT-
cs oneparopy except. Ecin uckiodenre cooTBETCTBYET OXHOMY
13 HECKOJIBKUX UCKIIOUCHHU, IIEPEUUCICHHBIX B OIIEpaToOpe
except, yIpaBJIeHUE IIEPEAACTCS B KOJ 6JI0Ka except. TO 4aCTO
HA3bIBAIOT NOUMAMb UCKIIOUeHUE. Takoil 610K C OTCTYIIOM OGBITHO
COACPKUT KOJ JJIsI COOOIMICHUS 1/ MIN BOCCTAHOBJICHHUS IIOCJIE
OIIMOKMU.

BoT npocToii mpumep, rje Mbl 3alpaIIIBAEM YHCJIO Y I0Ib30Ba-

TEJIA 1 IIbITAEMCA npeo6pasoBaTb €Tro B II€JI0€:

age = input ('Please enter your age: ')
try: # nonelTka npeobpaszsoBaHMUS B LeEJIOe YMCIIO
age = int (age)
except ValueError: # ecimM BO3HMKIIO MCKJIOUEHME IPYM I[OMBITKE [Npeobpas30BaHMs

print ('Sorry, that was not a valid number')

Br13osrpl cTrangapTHON 6M6moTexn Python moryT renepupo-
BaTh CTAHAAPTHBIE UCKIIOYEHU S, TAKUE KaK TypeError,
ValueError, NameError, ZeroDivisionError u T. 1. B a3Tom npu-
Mepe, €CJIH II0Jb30BaTeIb BBOAUT OYKBBI UJIM YHCJIO C IJIABAIOIIEH
TOUYKOH, BCTPOEHHAs (DYHKIUS int () BbI3BIBAET UCKIIOYEHUE

ValueError u ylnpaBJeHUE epeJaeTcs KOy B OJI0Ke except.

UHCcTpYKUMSA raise U NoAb30BATENILCKMUE UCKITIOYEHUS

Eciu xox o6HapyKUBaeT OMUGKY BO BpEM BBIIIOJHEHUS, MOKHO
HCIOJIBb30BAaTh MHCTPYKIMIO raise, 4TOObI IOJaTh CUTHAI

06 uckmouennu. CymecTByeT MHOTO pOpM oniepaTopa raise,
HO CTAHJAPTHBIM ITO/X0J| 3aKJII0YAETCS B UCIIOJb30BAHUU 3TOTO

CHUHTaAKCHCA:

raise <ExceptionName>('<Any string to describe the error>")

Jns <ExceptionName>y Bac €CTb TPU BapHaHTa. Bo-nepBbIX,

€CJIN €CTh CTAHJAAPTHOE NCKIIOYCHUE, KOTOPOE COOTBETCTBYET
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o6HapYyKeHHO omuobke (TypeError, ValueError, NameError,
ZeroDivisionError U T. /:[.), €ro MO>KHO HUCIIOJIb30BaTh. BbI Takke

MOJKETE ,I[O6aBI/ITb CO6CTBCHHYIO CTPOKY OITMCaHM I

raise ValueError ('You need to specify an integer')

BO'BTOprX, MOKHO HUCIIOJIb30BATb 06]].[66 HNCKJIIOYEHUE

Exception:

raise Exception('The amount cannot be a floating-point number')

OnHAKO TAKOM IOAXO/ HE CIUIIKOM yJadeH, IOTOMY YTO CTaH-
JApTHAS HPAKTHKA HANMCAHUS UCKJIIOYCHUI COCTOUT B IIOMCKE HC-
KJIIOUEHUI 110 IMEHH, 4 3TOT CIOCO0 He JIAeT KOHKPETHOrO UMEHU.

TpeTuii BApUAHT, U, BO3MOXKHO, JTYUIINA, — CO3/aTh CBOE UCKJIIO-
4yeHue. TO JIErKO ¢JIeJIaTh, HO HeOOX0o[UMa TeXHHUKA, Ha3bIBaeMast
HacJIeIOBaHUEM (KOTOPYIO MbI TOJpo6HO 06cyanM B miase 10). Bor

BCE, 9YTO BaM HYKHO, 4TOOBI CO31aThb COOCTBEHHOE UCKJIIOYEHUE:

# OmpenesuTe MOJIB30BATEJBCKOE MCKIIOUEHNKE
class <CustomExceptionName>(Exception) :

pass

BbI yka3bpIBaeTe YHUKATIbHOE UM JJIsI BAIIET O UCKJIIOYCHUS,
KOTOPOE 3aTEM MOXKeTe BbI3BATh B Koje. Co3/laHne COGCTBEHHBIX
HCKJIOYEHU I O3HAYAET, YTO BBl MOXKETE SIBHO IPOBEPUTH UX
10 UMEHU Ha 6oJiee BBICOKOM YPOBHe Koja. B cienyoomem pasje-
Jie MBI IepeInIeM KOJ| IPUMepa U3 HALlero GaHKa, YTOOBI CO-
3/1aTh II0Jb30BATENbCKOE UCKIIOUEHME B KJaccax Bank
U1 Account ¥ IPOBEPUTH U COOBIUTH 06 OMMHUOKE B OCHOBHOM
koge. OCHOBHOM KO COOOIUT 06 OMMIOKE, HO IIO3BOJUT IIPO-
rpaMMe HPOJOJIKUATH PaboTYy.

B THnu4HOM ciydae onepatop raise BbI3bIBAET BBIXOJ U3 TEKY-
et (PyHKI[NU UIH METO/[A U BO3BPAIIAET YIIPABICHUE BbI3bIBAIO-
memy aboHeHTY. Eciin BBI3BIBAIOIINI OOBEKT COACPIKUT UCKIIOTAIO-
Iiee yCJI0Bre, KOTOPOE JIOBUT UCKIIOYEHNE, BHIITOJTHEHUE
[POJIOJDKAETCS BHYTPH 3TOTO UCKIIOYeHUs . B IpoTHBHOM cityuae
JaHHAs (PYHKIIHS HJIM METO/| 3aBEPIIAETC. DTOT IMPOIECC HOBTOPS-
€TCs 10 TeX IOP, TOKA UCKII0YeHNE He TONAJ[ET B UCKJIIOUYCHUE
camo. YIIpaBJieHHE [IepeAaeTCss OOPaTHO Yepe3 OCIEeA0BATEb-
HOCTb BBbI3OBOB, 1, €CJIM UCKJIOUEHUE HE JIOBUTCSI HUKAKUM except,

nporpaMma 3asepmraercsa u Python oro6paxaer ommuoky.
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MUcnonb3oBaHMe UCKNIOYMEHMM B HOLWUEM
6aHKOBCKOM Nporpamme

Tenepb MBI MOKEM MIEPEIUCATH BCE TPU YPOBHS IIPOTPAMMBI
(ocHosHoOI1, bank u Cuer), 4TOOBI CUTHATU3UPOBATH 06 OMMOKAX
C MOMOIIBIO OIIEPATOPOB raise M 06PaAdATHIBATH OUINOKHU C IIOMO-

bIO OJIOKOB try/except.

Knacc cuera ¢ MCKAIOYEHUAIMH

Jluctunr 4.9 npejcrasaseT co60ii HOBYIO BEPCHIO KJacca Account,
MepEeNnUuCaHHYIO JJIS UCIOIb30BaHUA UCKIIOUEHUH 1 ONTUMU3UPO-
BAHHYIO TAKHUM OOpPa30M, 4TOOBI KOJ HE ITOBTOPSICA. Mbl HAYHEM

C omnpeJieIEeHU s MOJIb30BaTEIbCKOTO UCKIIOUEHU
AbortTransaction, KOTOpoe 6yJeT CO3/1aHO, ECTU MbI OOHAPYKUM
KaKyI0-TM00 OITNOKY, KOT/Ia IOJb30BATENb IILITAETCS BLITOTHUTD

TPAaH3aKIINIO B HAIIEM OGaHKe.

®Daiin: BankOOP6_UsingExceptions/Account.py (M3meHeHo ans paboTsl
¢ npeacTosawmm Bank.py)

# Kiacc cuera

# OmmbOxm oBO3HaueHH oneparTopamu "raise"

# OmnpemnerseM MOJIB30BATEJIbCKOE MCKIIOUEHUE
class AbortTransaction (Exception): @
'''raise this exception to abort a bank transaction'''

pass

class Account () :

def init (self, name, balance, password):
self.name = name
self.balance = self.validateAmount (balance) @

self.password = password

def validateAmount (self, amount) :
try:
amount = int (amount)
except ValueError:
raise AbortTransaction ('Amount must be an integer') ©
if amount <= O:
raise AbortTransaction ('Amount must be positive') @

return amount

def checkPasswordMatch (self, password): ©
if password != self.password:
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raise AbortTransaction ('Incorrect password for this account')

def deposit(self, amountToDeposit): @
amountToDeposit = self.validateAmount (amountToDeposit)
self.balance = self.balance + amountToDeposit
return self.balance

def getBalance (self):
return self.balance

def withdraw(self, amountToWithdraw): @
amountToWithdraw = self.validateAmount (amountToWithdraw)
if amountToWithdraw > self.balance:
raise AbortTransaction('You cannot withdraw more than you
have in your account')
self.balance = self.balance - amountToWithdraw
return self.balance

# IoBaBjieHO IJia OTJALKU
def show(self):

print (' Name:', self.name)
print (' Balance:', self.balance)
print (' Password:', self.password)

JinctuHr 4.9. MameHeHHbIM knacc cyeTq, KOTOprﬁ BbI3bIBAET MCKJTIOYEHHNSA

Mb1 HAUMHAEM C OIIPeJEIEHUs OIb30BATEIbCKOTO UCKITIOUEH U
AbortTransaction @, 4TO6BI IIPUMCHUTD €TO B 3TOM KJIacce
U B IPYTOM KOJ€, KOTOPBIA UMIIOPTUPYET 3TOT KJIACC.

BwMeroge init () xiacca Account Mbl FTapaHTHUPYEM, YTO
CyMMa, yKa3aHHas B Ka4eCTBE HAYaTbHOTO 6alaHca, 1eHCTBUTETD-
HAa, BbI3BaB validateAmount () @. dTOT METOx HUCIIONIb3yeT 0JIOK
try/except, YTOOBI TAPAHTHPOBATH, YTO HAYAJbHAS CYMMA MOXKET
OBITH yCHEITHO IPeodpa3oBaHa B Ie0¢e Yncao. Eciu Ber3os int ()
3aBepIIACTCS Hey/:[aqef/'l, BO3HUMKAET UCKJIOUYEeHUE ValueError, KO-
TOpoOeE MoNajaeT B CEKITNI0 except. BMecTo Toro uro6n! mpocto
paspemuTh 06meMy ValueError 65ITh BO3BPAIEHHBIM BBI3bIBAIO-
IeMY, KO 9TOro 6J10Kka except © BBINOIHAECT NHCTPYKIUIO raise,
BbI3bIBAs HAIlIE UCKJIIOYEHUE AbortTransaction, M BMEIIAE€T
B cebs 6osree copepKaTeabHYI0 CTPOKY COOOIEHNS 06 ONMTMOKE.
Ecsm npeo6pazoBaHue B I1eJ10€ YHCJIO YCIEITHO, MBI BBITIOJTHSIEM
ele oJuH TecT. Ecu noan3oBaTesib 3a1a1 OTPULIATENIbHYIO CYMMY,
MbI TAK)K€ BBI3bIBAEM UCKJIIOYEHHE AbortTransaction @, Ho ¢ gpy-

rO# CTPOKO¥ coOOOmeHns 06 OmnoKe.
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Metox checkPasswordMatch () © BBI3bIBAETCSI METOLAMU O0b-
€KTa Bank JiIs1 IPOBEPKU COOTBETCTBUS IAPOJIsI, BBEJEHHOTO I10JIb-
30BaTesIeM, IapOoJII0, COXpaHEHHOMY B Account. B ciayuae HecooT-
BETCTBUS Mbl BbIIIOJIHIEM JPYIYIO MUHCTPYKIMIO raise ¢ T€M XKe
HCKJIIOUYEHHUEM, HO IIPEOCTABISEM O0JIee COAEPIKATENBHYIO CTPOKY
COo00IIEeHN 00 OIUuoKe.

ITO MO3BOJISET YIIPOCTUTH KO deposit () @ mwithdraw () @,
IIOCKOJIBKY JIJAaHHbIE METO/BI IIPEAIIOIATAIOT, YTO CYMMa U IapPOJib
OBLIN IIPOBEPEHBI 110 UX BbI30BA. CyIeCTBYeT JOIOJHUTEIbHAS
npoBepka B withdraw (), YTOOBI y6€,ZII/ITI)Cﬂ, YTO I10JIb30BATEJIb
He NbITAETCS BBIBECTU OOJIBIIE JEHET, Y4eM HAXOAUTCS HA CUETE;
€CJIM 3TO HE TaK, Mbl BbI3bIBAEM MCKJIIOUEeHUE AbortTransaction
C COOTBETCTBYIOUUM OIIMCAHUEM.

ITockoIbKy B JaHHOM KJIacce HET KOAQ JIJIs1 00pabOTKU UCKJIIoUe-
Hus AbortTransaction, KaxXabli pa3, KOIrJja OHO BO3HUKAET,
yIpaBJeHUe IIepefaeTcss OOpPaTHO BbI3bIBAIOIIEMY. EciN y BLI3BIBAIO-
IIEro HET KOAA JIJIst 06PA6OTKU UCKJIIOYEHUSI, TO YIIPABJICHHUE IIepe-
JlaeTcsi OGPaTHO IPEABLIYIIEMY BbI3bIBAIONIEMY U TAK JajIe€ BBEPX
IIO CTEKY BbI30BOB. Kak MbI yBHAMM, HAIll OCHOBHOM KO/ CIIPABUTCS

C 9THUM UCKJIIOYECHUEM.

OnNTHMMINPOBAHHBIN KMIACC BaHKa

IMonumiit xox knacca Bank JOCTyIEH JJigd cCKauuBanusd. B nmuc-
TuHTe 4.10 1 TOKA3bIBAIO HEKOTOPBIE IPUMEPBI METOAOB, KOTOPBIE
JIEMOHCTPHUPYIOT METO/bI try/except ¢ BBI3OBAMU METO/IOB

B paHee OOHOBJIEHHOM KJlacce Account.

®Daiin: BankOOP6_UsingExceptions/Bank.py (13meHeHo ansa pabotsi
¢ npegbigywmm Account.py)

# BaHk, yNpaBJgdolMi CJOBAapeM OOBEKTOB Account

from Account

class Bank{() :

import *

def  init_ (self, hours, address, phone): @

self.
self.

self

self.
self.

accountsDict = {}
nextAccountNumber = 0

.hours = hours

address = address
phone = phone

def askForValidAccountNumber (self): @
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accountNumber = input ('What is your account number? ')
try: ©
accountNumber = int (accountNumber)
except ValueError:
raise AbortTransaction ('The account number must be an
integer')
if accountNumber not in self.accountsDict:
raise AbortTransaction('There is no account ' +
str (accountNumber))

return accountNumber

def getUsersAccount (self): O
accountNumber = self.askForValidAccountNumber ()
oAccount = self.accountsDict[accountNumber]
self.askForValidPassword (oAccount)

return oAccount

——— IHNPOIyUeHbE HOOIOJIHMTEJIbHBEIE MeTOIObBl ———

def deposit(self): ©
print ('*** Deposit ***')
oAccount = self.getUsersAccount ()
depositAmount = input ('Please enter amount to deposit: ')
theBalance = oAccount.deposit (depositAmount)
print ('Deposited:', depositAmount)
print ('Your new balance is:', theBalance)

def withdraw(self): O
print ('*** Withdraw ***'")

oAccount = self.getUsersAccount ()
userAmount = input ('Please enter the amount to withdraw: ')
theBalance = oAccount.withdraw (userAmount)

print ('Withdrew:', userAmount)

print ('Your new balance is:', theBalance)

def getInfo(self): @
print ('Hours:', self.hours)
print ('Address:', self.address)

print ('Phone:', self.phone)

print ('We currently have', len(self.accountsDict), 'account (s)

open.")

# CrneumaJsibHEIM MEeTOH TOJIbKO IJid aIMMHMCTpaTopa OaHka
def show(self):
print ('*** Show ***'")
print (' (This would typically require an admin password)')
for userAccountNumber in self.accountsDict:
oAccount = self.accountsDict[userAccountNumber]
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print ("Account:', userAccountNumber)
oAccount.show ()
print ()

Jinctunr 4.10. MamereHHbin knacc Bank

Kinacc Bank HaunnaeTcs ¢ MeToza __init_ () 0, KOTOprﬁ co-
XpaHsIEeT BCIO HEOOXOANMYIO HH(POPMAITUIO B IIEPEMEHHBIX 5K3€EM-
TIspa.

Hosbiii MeTOs askForValidAccountNumber () @ BbI3bIBaeTCHA
13 pSA JPYTHUX, YTOOBI 3AIIPOCHUTD Y MTOIb30BATEIS HOMEP CUETA
U TIOTIBITAThCS IPOBEPUTD 3aJaHHBIN HOMep. Jl1a Hauara OH BKJIIO-
JaeT OJIOK try/except ©, YTOOBI YOEAUTHCS, YTO YHUCJIO ABJISIETCS
neabiM. Eciin 3To He Tak, 6,10k except OGHAPYKUBAET OMIMOKY KaK
UCKJIOUeHME ValueError, HO coob0maeT 00 oludKe 60Jiee 4eTKO,
co3zaBasi MOJIb30BaTEeJIbCKIE UCKIIOUeHe AbortTransaction
C cojJiepKaTEeJbHBIM coobmeHueM. /lajee OH MpOBEPSET, UTO YKa-
3aHHBII HOMep cueTa 6aHKY 3HAKOM. B IpOTHUBHOM cilyyae OH Tak-
JKe BBhI3bIBAET UCKJIIOUeHNE AbortTransaction, HO BbIJIAET JPYTYIO
CTPOKY COOOIIEHNS 06 ONIMOKE.

O6HOBIEHHDBIN MeTOL getUsersAccount () @ cHavaa BbI3bIBA-
eT npeabmymnﬁ askForValid AccountNumber (), a 3aT€EM UCHOJb-
3yeT HOMEP CUYeTa, YTOOBI HANTHU COOTBETCTBYIOMUI OOBEKT
Account. O6paTuTe BHUMAaHUE, YTO B 3TOM METOJE HET try/
except. Eciam uckiaouenne cosgano
B askForValidAccountNumber () (mau Ha 60jee HU3KOM YPOBHE),
3TOT METOJ HEMEJJICHHO BEPHETCS K CBOEMY BBI3BIBAIOIIEMY.

MeTtonpl deposit () ® uwithdraw () @ BbI3BIBAIOT
getUsersAccount () BTOM e KJacce. AHAJTOTUIHBIM OOPa30M, €CIIH
UX BBI3OB getUsersAccount () BbI3bIBACT UCKIIOUCHUE, METOJ 3aBEP-
IIATCS ¥ IEPEJACT UCKIIOYCHHE B IIETIOYKY BBI3BIBAIOIIEMY METO/TY.
Eciu Bce TecTnl MPOXOJAT YCHENTHO, KoJ deposit () mwithdraw ()
BBI3BIBACT AHAJOIMTYHO IMEHOBAHHBIE METO/bI B YKA3aHHOM OOBEKTE
Account JiIsl BBITIOTHEHU A (PaKTHICCKON TPAH3aKIIUM.

Merox getInfo () @ coobiaer nHOpMALIUIO O GAHKE (4ACHI,

azpec, TeredoH) U HE UMEET JOCTYIA K MHAMBHUIYAJIbHBIM CICTAM.

OcHOBHOI KO, O6GPaGATLIBAIOWMI UCKITIOUEHMS

B muctunre 4.11 mokasaH 0GHOBJIEHHBIN OCHOBHOM KO/, TIEpPEIN-
CAHHBIH 11 06pabOTKH ITOTb30BATEIbCKOI0O UCKITIOUCHU . 3/1€Ch

0 JI0OBIX BO3HUKIITUX OMIUOKAX COO6I_HaCTCH I10JIb30BATEJIIO.
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®Daiin: BankOOP6_UsingException/Main_Bank_Versioné.py

# OcHoBHas mnporpamMa,

from Bank import *

KOHTpoJMpylwasa OaHK,

# cozmaeM sk3eMIUIAp OaHKa

©® oBank = Bank('9 to 5',

# OCHOBHOM KOII
® while True:

'123 Main Street, Anytown, USA',

print ()
print ('To get an account balance, press b')
print ('To close an account, press c')
print ('To make a deposit, press d')
print ('To get bank information, press i')
print ('To open a new account, press o')
print ('To quit, press gq')
print ('To show all accounts, press s')
print ('To make a withdrawal, press w')
print ()
action = input ('What do you want to do? ')
action = action.lower ()
action = action[0] # Oepem nepBynw OYyKBY
print ()

(3] try:

if action

b':

oBank.balance ()

elif action ==

ot

oBank.closeAccount ()

elif action

rqdr.

oBank.deposit ()

elif action ==

vt

oBank.getInfo ()

elif action

o'

oBank.openAccount ()

elif action
break
elif action

lql:

st

oBank.show ()

elif action

W'

oBank.withdraw ()
(4] except AbortTransaction as error:

# BBIBOOMM TEKCT coofumeHus o0 oummbke

print (error)

print ('Done')

' (650)

COCTOAWMY M3 CUETOB

555-1212")

Jiuctunur 4.11. OcHosHol kog, koTophii o6pabaTeieaeT ownbku c try/except
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OCHOBHOI1 KOJi HAUMHAETCS C CO3AAHUS CAMHCTBEHHOIO 0ObEKTA
Bank @. 3aTeM B I{UKJIE OH IPEACTABJISAECT I10Jb30BATEIIO MEHIO
BEPXHETO YPOBHSI U CHPAINUBAET €ro, KaKoe JeiCTBIE OH XOUeT BbI-
HOJHUTD @. BbI3bIBACT IMOIXOASIUI METO/ JIJIS KASKTOH KOMAH/IBI.

BakHO, 4TO B 9TOM CIIHCKE MBI JOGABUIN GJIOK try BOKPYT BCEX
BBI3OBOB METOJIOB 00beKTa 0Bank ©. Takum o6pa3oM, ecIu KaKoii-
60 BBI30B METO/IA BBI3BIBACT UCKJIIOUEHUE AbortTransaction,
yupasJieHHe GyeT IepesaHo oneparopy except @.

HckmodyeHns aBIAIOTCS 00beKTaMU. B wacTu except o6pabdarsl-
BaeTCs MCKII0YeHNEe AbortTransaction, KOTOpOe GBLIO BBI3BAHO
Ha TI060M 60JIee HU3KOM ypOBHe. MBI IpHUCBanBaeM 3HAUCHUE HC-
KJIIOUeHUs IepeMeHHol error. Koria Haregaraem sTy nepemMes-
HYIO, II0JIb30BATEJIb YBUIUT COOTBETCTBYIOIIEE COOOIICHIE
006 omubke. ITockoybKy HCKTIOUEHHE GBLIO O6PAGOTAHO B YACTH
except, IporpaMma IpoAo/KAET JeHCTBOBATD, U IIOIb30BATEIIO

3a/1a€TCdA BOIIPOC, 9YTO OH XO4YCT C/1€JIaTh.

Bbi3OB O4HOro M TOro >Xe MeToada ANg CnUcKa
obbekToB

B oTiimune ot Hanero 6aHKOBCKOTO IIPUMEpa, B CJIydasx, KOrjaa
OT/ieIbHbIE OOBEKTDI HE HYKHO OJJHO3HAYHO HI€HTU(UIINPOBATD,
HCIOJb30BaHUE CIIICKA 0OBEKTOB paboTaeT o4eHb Xopoo. [Ipes-
IOJIOKHUM, BbI KOJAUPYETE UTPY, U BAM HYKHO UMETb HEKOTOPOE
KOJIMYECTBO IJIOXUX apHel, KOCMUYeCKUX KopabJiel, myab, 30MOHu
nau yero-to eme. Kaxaplii mogo6HbIi 06 BEKT, KaK IPaBUJIO, OyIeT
HMMeTb KaKHe-TO JaHHbIE, KOTOPbIE OH 3aIIOMUHAET, U KAKHe-TO Jiei-
CTBMA, KOTOPbIE€ OH MOKET BBIIOJTHUTD. /IO TeX IOp MOKa JJIs KasK-
JIOTO OOBEKTA HE TPEOYETCH YHUKAIbHBIN NACHTU(PUKATOD, CTAH-
JAPTHBIIN CII0CO6 06pabOTKM — CO3/aTh MHOKECTBO K3EMILIAPOB

00bEKTA U3 KJIACCA U [IOMECTUTD UX B CITUCOK:

objectList = [] # HaumMHaeM C OyCTOTO CHOMCKA

for i in range (nObjects) :
oNewObject = MyClass () # co3maeM HOBEIM 2K3eMILIAP
objectList.append (oNewObject) # coxpaHdgeM OOBEKT B CIMCKE

B urpe MbI npegcTasisieM MUP KaK OOJIBIIYIO CETKY, 3JIEKTPOH-
HYIO Ta6Ii1y. MBI XOTUM pPa3MeCTUTL MOHCTPOB B CJIYYaiiHBIX Me-
crax. B muctunre 4.12 nokaszaHo Havaso Kjacca Monster ¢ €ro Me-

TOXOM  init () mMeTOxOM Move (). Korna cozpaerca
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9K3CMILJIAP Monster, €My COO6H.[8.CTC$I KOJIMIECTBO CTPOK 1 CTOJIO-
OB B CETKC 1 MAKCHUMaAJIbHAS CKOPOCTDb, 1 OH BbI6I/IpaeT CJIY‘!afIHOC

Ha49aJIbHOE€ MECTOITIOJIOKCHHNE 11 CKOPOCTb.

®Daiin: MonsterExample.py

import random

class Monster ()

def init (self, nRows, nCols, maxSpeed) :
self.nRows = nRows # coxpaHsaeM 3HadeHME
self.nCols = nCols # coxpaHAeM 3HadYeHME

self.myRow = random.randrange (self.nRows) # BubOupaem
# cayuamHy CTPOKY
self.myCol = random.randrange (self.nCols) # BoOupaewm
# CIay4damHy®n KOJIOHKY
self.mySpeedX = random.randrange (-maxSpeed, maxSpeed + 1)
# BEIOMpaeM CKOPOCTb IO OoCu X
self.mySpeedY = random.randrange (-maxSpeed, maxSpeed + 1)
# BEIOMpaeM CKOPOCTbL IO OoCu Y
# B3amaeM Ipyryre NepeMeHHHE 5K3eMIJgpa, TaKye KaK 3I0POoBbe,

# cula u T. IO.

def move (self):
self.myRow = (self.myRow + self.mySpeedY) % self.nRows
self.myCol = (self.myCol + self.mySpeedX) % self.nCols

JInctunr 4.12. Knacc MOHCTPOB, KOTOPLIM MOXET BbITh MCNONb3OBAH ANS CO3[AHUS MHOTUX
3K3EeMMSiPOB MOHCTPOB

C IIOMOIIBIO 3TOrO KJjaacca Monster Mbl MOXKEM CO3AaTh CLIUCOK
00BbEKTOB Monster, BOT TakK:

N MONSTERS = 20

N ROWS = 100 # moxer OwITb JIOOOT'O pasmepa

N COLS = 200 # moxer OwTBH JIOOOT'O pasMepa

MAX SPEED = 4

monsterList = [] # HaumMHaeM C NyCTOIO CIOMCKA

for i in range (N MONSTERS) :
oMonster = Monster (N_ROWS, N _COLS, MAX SPEED) # cospmaeMm MOHCTpa
monsterList.append (oMonster) # nmofamiyiseM MOHCTpPa B Hall CIUCOK

AToT UK co3gact 20 3K3eMILIIPOB KIacca Monster, U Kak-
JbI 13 HUX Oy/leT 3HaTh COOCTBEHHOE HAYAJIBbHOE MECTOIONOKEHIE
B CETKE U CBOIO MHANBUJIYaJbHYIO CKOPOCTh. Kormay Bac yxe ecThb

CIIICOK OO'BEKTOB U BbI XOTUTE, YTOOBI KAK (I BHIIOJIHIII OJHO
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1 TO K€ ﬂeﬁCTBHC, MOJKHO HAIIMCaTb l'IpOCTOI‘/JI ITUKJI, I'/I€ BbI BbI3bI-

BA€TE€ OJIUH U TOT K€ METOJ KAXK/TO0TO 00ObEKTA B CIIUCKE:

for objectVariable in objectVariablesList:
objectVariable.someMethod ()

Hanpumep, ecau MBI XOTHM, YTOOBI KaKAbIH U3 HAIMUX OObCK-
TOB Monster mepeMentasics, Mbl MOTJI ObI UCIIOIb30BATh ITUKJ, KaK

9TOT:

for oMonster in monsterList:

oMonster.move ()

ITockoabky KaskJbIil O6'bEKT Monster 3aIIOMIHAET CBOE MECTO-
IIOJIO’KEHUE U CKOPOCTD, B METOJE move () KaKJ[bIii MOHCTP MOXET
IIEPEMECTUTDLCA U 3AIIOMHUTD CBOE HOBOE MECTOIIOJIOXKEHHE.

9Ta TEXHUKA IIOCTPOEHUS CIIHCKA OOBEKTOB U BI30BA OJJHOTO
U TOTO K€ METO/[a BCEX OO'BEKTOB B CIIMCKE YPE3BbIYAITHO II0JIE3HA,
1 3TO CTAHAAPTHBINA MOJXO/] K paGOTE C KOJJIEKI[UEH ITOXO0KHUX 00'b-
€KTOB. MbI 6y/1eM UCIIOIB30BATH €TO JJOBOJILHO YACTO, KOT/IA O3/

HEE Z[O6epCMC$I A0 CO3JaHnA UI'P C ITIOMOINbBIO pygame.

Unurepderic no cpaBHEeHMIO € peannsaumen

Hamr npeasiaymuii kaacc Account, KQKeTCs, UMEET METO/bI

U IIepeMeHHbIE dK3eMILIAPa, KOTOpble padoTraloT xopomo. Korga
BbI YBEPEHDI, YTO BALI KOJ| JEHCTBYET UCIPABHO, HE HY>KHO G€CIIOKO-
UTbCS O IeTaIsAX BHYTpHU KJaacca. Korga kiacc fesraeT To, 94To BbI
XOTUTE, BCE, 4Y4TO BaM Hy}KHO IIOMHUTDB, 3TO KaK1E€ METOAbI B HEM
JOCTYIIHBI. CylueCTByeT JIBa PA3JIMYHBIX CIIOCO0A B3IJISIHYTh

Ha KJIACC: COCPEAOTOYUTLCH HA TOM, YTO OH CIIOCOOEH JIe/IaTh
(unmepgpeiic) n xak oH paboTaeT BHYTPU (pearusayus).

WUnrepdeiic
Konnekuuns MeTopoB, NpefocTaBnseMbIX KNACCOM (M NapaMeTpbl, KOTOpbie
OXMAAeT KAaXAbIM MeTo,q). Mutepderic nokasbiBaeT, YTO MOXET cAendTb obbekT,

CO3,D.CIHHI:II‘2 U3 Knacca.

Peanusauua
q)QKTM‘-IeCKMﬁ Kopg Knacca, KOTOprﬁ noKasbiBaeT, KakK 06'beKT AenaeT 1o, 4TO OH
aenaer.
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Ecyu BbI co3iaTe b MJIH CONPOBOKAAIOMMUI Kaacca, BaM HYKHO
MIOJTHOCTBIO MIOHATH PEATU3AIUIO — KOJI BCEX METOJIOB U TO, KaK OHU
paboTaioT BMECTE, YTOODI IOBIUATD Ha IIEPEMEHHDIE dK3EMILIAPA.
Ecym BbI MpOCTO nuImeTe KoJ JJId UCIOIb30BAHUS KJIAcCca, BAM HYXK-
HO TOJIBKO I103a00TUTLCA 00 mHTEepdeiice — pa3JINYHbBIX METOAAX,
JOCTYIHBIX B KJIACCE, 3HAYEHUAX, KOTOPbIE HEOOXOUMO IePENATD
B Ka’KIbIA METOJ, M IIOOLIX 3HAYEHMAX, BO3BPANIAIOIIUXC U3 METO-
zoB. Ecyii BpI IuImeTe KoJ CaMOCTOATENLHO (KaK «<KOMaH/Ia U3 OJHO-
IO 4eJIOBEKA»), TO Oy/eTe KaK UCIOJHUTEIEM KJIacca, TaK U I0JIb30-
BarejeM ero uarepgetica.

IToka nnTepdeiic Kiacca He U3SMEHAETCH, PEATUIAIUIO KIacca
MOJKHO U3MEHUTD B 1060e BpeMsa. To ecTs, eciu Bbl 0GHAPYXKUTE,
YTO METOJ MOKET ObITh PeaN30BaH ObICTpee M d3(PPeKTUBHEE,
M3MEHEHHE COOTBETCTBYIOMIEr0 KOJja BHYTPH KJlacca He OyzeT
MMeTb HUKAKHX IJIOXUX IT0O0YHBIX 9 (PEKTOB HI HA KAKYIO IPYTYIO

9acTb IPOrpaMMbl.

O6BeKT aucneTdepa 06HEKTOB — 3TO OOBEKT, YIPABJISIONUH APy-
TUMU OObEKTaMU. DTO JIeAETCS IIyTEM CO3aHNU OTHOHN MTH
HECKOJIBKUX [IEPEMEHHBIX 3K3EMILISIPA, KOTOPBIE IPECTABIISIOT
€060 CIUCKY WJTH CJIOBAPH, COCTOSIINE U3 APYTUX 06beKTOB. Jluc-
neTYep 0OBEKTOB MOXKET BBI3bIBATH METOABI JIIOG0r0 KOHKPETHOTO
00BEKTA NI BCEX YITPABJISIEMBIX OOBEKTOB. DTOT METOJ, IAET MOJT-
HbIN KOHTpOJII) HaJ BCEMU praBJIHeMI)IMI/I O6’beKTaMI/I TOJIBKO
MEHEKEePY OO BEKTOB.

IIpu BO3SHUKHOBEHUN OMMUGKH B METO/I€ WTH (PYHKITTH MOKHO
co3zarhb uckmodenue. Oneparop raise BO3BpAIAET yIIPABICHHE
BBI3BIBAIONIEMY METO/Y. BRI3BIBAIOINIT MOKET OOGHAPYKUTH MOTECH-
INaJbHYIO OIMHUOKY, TOMECTHUB BBI30B B 6JIOK try, M OTpearnpopaTh
Ha JIO6YIO TaKyIo OIMHOKY C IIOMOINBIO 6JI0Ka except.

Hurepdeiic k1acca — 3TO JOKYyMEHTHUPOBAHUE BCEX METOLOB
U CBSI3aHHBIX C HIMU [1APAMETPOB B Kaacce. Peanmsanus — ato dak-
THYEeCKUU KoJ Kiaacca. To, 4To BaM HY’KHO 3HATD, 3aBUCUT OT BaLICH
poJsn. ABTOP,/CONPOBOXKAAIONINI KIAaCCa JOJIKECH IIOHUMATD AeTATN
KOJ[a, B TO BpeMs KaK JII0GO0, KTO UCIOJIb3YeT KJIACC, JOJKEH IOHH-

MaThb TOJIBKO HHTEP(EIC, KOTOPBIH IMPEIOCTABISIET KJIACC.






YACTD II

TPAOPUYNECKUE
NMOJIb3OBATEJIbCKMUE
MHTEP®EUCDHI C PYGAME

ITH ITaBBI HO3HAKOMAT BaC C pygame, BHENTHUM ITAKETOM, KOTOPBIMH
J06ABJISET (PYHKIIMOHAJIBHOCTB, 0611yIo st GUI-mporpamm.
Pygame IIO3BOJISIE€T BaM ITUCATD Ha sA3bIke Python nporpaMmer,

B KOTOPBIX €CTh OKHA, yIIPABJISAEMbIE MBIIIIO U KIABHATYPOIL,

1 KOTOpBIE BOCITPOU3BOJIAT 3BYKH U MHOTOE JIPyTO€.

I'maBa 5 raeT 6a30BOE MOHUMAHUE TOTO, KAK pygame paboTaeT,
U IPEOCTaBJISET CTAaHAAPTHBIHN NIAGJIOH JIJIST CO3JaHUS OCHOBAH-
HBIX Ha pygame Iporpamm. /I Hagasa MbI CO3TaiTM HECKOJIBKO
IIPOCTBIX IPOTPAMM: ITPUIOKEHHE, KOTOPOE YIPABIACT U300paxe-
HHEM C TOMOIIBIO KJABUATYPBI, 2 3ATEM ITPUJIOKECHUE C IPBITalOIIH-
MU MSIYAMU.

I'maBa 6 06BACHSET, KAK JIy4IIle BCETO UCIIOIb30BATh pygame
B 00'bEKTHO-OPUEHTHPOBAHHON CTPYKType. Bbl yBuanTE, KaK nepe-
[HCATD IIPOrPAMMY C IIPBIFAIOIIUMU MAYAMU C IIOMOIIBIO 06 BEKTHO-
OPHEHTUPOBAHHBIX METO/OB U pa3paboTaTh HIPOCTbIE KHOIKHI
U TI0JISI BBOJIA TEKCTA.

I'maBa 7 onucsiBaeT MOAY/Ib pygwidgets, KOTOPBII COAEPIKUAT
[IOJIHBIE PEATU3AIMN MHOTUX CTAH/IAPTHBIX BUJPKETOB I10J1b30Ba-
TEJIBCKOTO HHTep(elica, TAKMX KaK KHOIIKH, IO BBOJA M BBIBO/JIA,
MepeKJIovaTe 1, (PJIAKKN U IIpodee, KKIbIA 13 KOTOPBIX 3aei-
CTBYET 0O'bEKTHO-OPUEHTHPOBAHHOE MPOrpaMMHupoBaHue. Bech
KOJI JOCTYIEH, YTOOBI BB MOTJIU FICTIOJIB30BATH €TO JIJIS CO3/IAHUS

COOCTBEHHBIX IIPUJIOKEHUN. Sl MpUBeny HECKOTBKO ITPUMEPOB.






BBEAEHWUE B PYGAME

Aszpix Python 611 cipoekTupoBaH A1 06paboTKH
BBOJ/[A U BBIBOJIA TEKCTA. DTO OOECIIEUYNBAET BO3-

MOKHOCTbD ITOJYy9aTh TEKCT U OTIPABJIATH €TI0 TOJIb-
30BaTeo, Qpaiiny u maTepHeTy. OHAKO y 6a30BOTO
S3bIKA HET BO3MOXKHOCTHU PAabOTaTh € 60JIe€ COBPEMEH-

HBIMW MOHATUSIMA, TAKUMH KaK OKHA, IMEJTYKH MBITIH, 3BYKH U TaK
Janee. A 9TO ecJIM BBl 3aXOTUTE UCMOAL30BaTh Python nisa 6oee
COBPEMEHHOM, 4 He /I TEKCTOBOM IpOrpaMMbI? B aToi riiase
s TO3HAKOMUJITIO BAcC C pygame, 6€CIIATHBIM BHENTHUM ITAKETOM
C OTKPBITBIM UCXOJHBIM KOJIOM, KOTOPBIH ObLT pa3paboTaH s pac-
MHUPEHU BO3MOXHOCTEH Python, 4To6b1 MporpaMMUCTBI MOTIN
CO371aBATh UTPOBbIE MPOTPAMMBIL. Takke BbI MOXKETE NCITOTb30BaTh
pygame JUIsl CO3/JaHU S IPYTUX BUOB MHTEPAKTUBHBIX IPOTPaMM
¢ rpaduueckum naTEepdeiicom noanzosarens (GUI). Ox raet Bo3-
MOKHOCTD CO3/IaBaTh OKHA, MOKAa3bIBATh M300paKeHMs, Paclo3Ha-
BATDH IBVKEHNS U METYKN MBIINHY, BOCIPOU3BOINTD 3BYKH 1 MHOTOE
apyroe. Ecmu kopoTko, oH mo3sosnsgeT nporpamMmMuctam Python
CO3MaBATh TAKHUE BUJIBI UTP U MPUJIOKEHUN, C KOTOPBIMHA YK€ 3Ha-
KOMBI HbIHEITHHE MOJIb30BATEIN KOMIBIOTEPOB.

B Mou HaMepeHMA He BXOJUT IPEBPATUTD BAC B Pa3paboTUNKOB

UTP, XOTS TO MOTJIO OBbI OBITH 3a6aBHBIM pesynbTaToM. Cropee,

Baenenne s pygame 141



s Gy/ly ICIIOJIb30BATh OKPYKEHUE pygame, YTOOBI CJleTaTh KOHKPET-
HbI€ 00'bEKTHO-OPUECHTHPOBAHHBIE METOBI IPOTPAMMUPOBAHUS
6ouiee sicHbIMU 1 HarIssHbIMU. Korna BeI paboTaeTe ¢ pygame, 4TO-
6bI OO'BEKTDI CTAJU BUJUMbBIMUA B OKHE, M UMEETE JIE€JI0 C IOJIb30Ba-
TeJIeM, B3aUMOJICHCTBYIOIUM C 3TUMHU OO'bEKTAMH, CIEAYET TIIy6xKe
IOHSATD, KaK 3(P(EKTUBHO NCIIOAb30BaTh MeTOoAbLI OOIN.

B »Toii rmaBe npejicTaBiIeHo oblee BBEJCHHE B pygame, I03TO-
My GOJIbIIAS YaCTh UH(MOPMAIIUH U IIPUMEPOB 3TOM IVIABBI OYAET HC-
IIOJIB30BATh IIPOIeypHOE Koguposanue. Haunnas co ciexyiomeit
IJIaBBI, 51 00'bSICHIO, Kak 3(ppekTuBHO Hcnoab3oBats OOIT ¢ momo-

IBIO pygame.

Yecranasnusaem Pygame

NMPUMEYAHMUE

Pygame — 3TO 6ECIUIATHBIHN 3arpyKaeMblii makeT. /(151 ycTaHOBKHI
nmakeTos Python mbI 6y1eM MCIIOIb30BATH MAKETHBIN MEHEKEP pip
(coxpamenue ot pip installs packages — pip ycmanasiusaem
naxemut). Kax yxe ymoMHHaIOCh BO BBEJICHNH, I IIPEAIIOTATAIO, ITO
BbI 3arpy3uiin opuiuaibHyio sepcuio Python ¢ python.org Ilpo-
rpaMMa pip BKJIIOY€HA TYAA, IIOITOMY y BAC OHA yXKe €CTb.

B otimmuue ot CTAHJAPTHOI'O NPUJIOKECHMS, BbI JOJTKHDbI sanyc-
KaTb pip u3 KoManHoi crpoku. Ha Mac sanycTuTe npuioxkenue
Tepmuran (pacosOKEeHHOE B MOJANKE YMUAUMb, BHYTPU TAITKN
ITpunonenus). B cucteme Windows meJKHHTE IO MIKTOTPAMME

Windows, BBegure ecmd u Haxxmute ENTER.

ITa KHUTA He IpoBepsiIach Ha cucteMax Linux. Tem He Mmenee 661b-
MIasl 9acTh (€CJIM HE BCE) COMEPIKUMOTO JOKHA pabOTaTh C MUHU-
MaJIbHOH NOJCTPOHKOH. YTOOBI yCTAHOBUTD pygame B AUCTPUOYTUB
Linux, oTtkpoiite TepMuHaI TI06BIM TPUBLITHBIM IS BAC

CIIOCOOOM.

BBC,I[I/ITC cjIeayomnue KOMaH/ibl B KOMaHAHYIO CTPOKY:

python3 -m pip install -U pip --user
python3 -m pip install -U pygame --user

IlepBas KoMaH1a rapaHTUPYET, YTO Y BAC OCTETHAA BEPCUS
nporpamumsl pip. Bropas cTpoka ycTaHaBJIMBaeT CaMYIO IOCIE]-

HIOIO BEPCUIO pygame.
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Ecm y Bac BO3HHMKAIOT KaKHe-TO IIPOGIEMBI C YCTAHOBKOM
pygame, IOCMOTPUTE JOKYMEHTAIUIO pPygame I10 aJpecy
https://www.pygame.org/wiki/GettingStarted. Yro6sI mpose-
PUTB, YTO pygame ObLJI yCTAHOBJICH IPABUIBHO, OTKpoiiTe IDLE
(cpena pa3paboTKH, KOTOpas MOCTABJIAETCSA B KOMIUIEKTE C PEAJIH-

3anueit mo ymosryanuio Python) u B okHe 0607109k BBEAUTE!

import pygame

Ecin BbI BUiUTE COOOIEHNE, B KOTOPOM I'OBOPUTCS YTO-TO
tuna «Hello from the pygame community», nim ecou coobieHmne
BOOOIIIE OTCYTCTBYET, TOIIA pygame ObLJI yCTAHOBJIEH IIPABUJILHO.
OrcyrcTBHE COOOIEHN 00 OMMIOKE CBUAETENLCTBYET O TOM, UYTO
Python cMor HaiiTu U 3arpy3uTh AKET pygame U OH I'OTOB K HC-
I0JIb30BaHMIO. Ec/In BRI XOTHTE IIOCMOTPETH OGPa3€el] UT'PhI, HC-
IoJIb3YIONIEl pygame, BBEAUTE CJAEAYIONYIO KOMaHy (KoTopasd 3a-

IyCTUT Bepcuio urpsl Kocmuveckue saxeamuuru):

python3 -m pygame.examples.aliens

[Ipesxe ueM MbI nepeiiieM K UCIIOJIb30BAHUIO pygame, 1 JOJKEH
OOBACHUTD JIBE BAKHbIE KOHIENIMHU. Bo-IepBLIX, 5 MOKAXKY, KaK OT-
JieIbHbIE IMKCENN aJiPeCyIOTCA B IPOrpaMMax, KOTOPbIe UCIOIb3Y-
10T GUI. Bo-BTOpBIX, 1 paCCMOTPIO yIIpaBIseMble COOBITHSAMU IIPO-
IrpaMMbl U KaK OHM OTJIMYAIOTCA OT TUIMIUYHBIX TEKCTOBBIX. 3aTeM
MBI HAIIUIIEM KO/ JIJIsi HECKOJIbKUX IIPUJIOKEHUN, KOTOPbIE JEMOH-

CTPUPYIOT KJIOUYEBBIE IPU3HAKY pygame.

HAeranm okoH

IKpaH KOMIIBIOTEPA COCTOUT U3 GOJIBIIOrO KOJMYECTBA CTPOK U CTOJIO-
LIOB MaJICHBKUX TOUEK — nuKcesell (OT CJIOBA AeMenm u3obpaicenus
(picture element)). Ilobaosarens B3aumogeiictsyer ¢ GUI-mporpammoii
C TIOMOTITHIO OTHOTO MJIH 60JIe€ OKOH, KaXKI0€ 13 KOTOPBIX IIPEJICTAB-
JII€T COOOH IPSMOYTOIBHYIO YacTh 3KkpaHa. [IporpaMmmbr MOTYT KOH-
TPOJIMPOBATD LIBET JTIOGOr0 OTAEIBHOTO IIMKCEJIS B CBOUX OKHaX. Eciu
BbI paboTaeTe ¢ Heckoabkumu GUIporpammamuy, Kakgas OObIYHO
oTOOpaKaeTCHA B COOCTBEHHOM OKHe. B aTOM paszese s paccmoTpio,
KaK aJ[pecoBaTh U U3MEHATD OTAEIbHbIE IIMKCE/IN B OKHE. /laHHbIe KOH-
HENIUN He 3aBUCAT oT Python; onn o6mue 17151 Bcex KOMITBIOTEPOB

1 UCIIOJIb3YIOTCSI BO BCEX SI3BIKAX TPOTPAMMMPOBAHU L.

Tnasa 5. Beeaewve & pygame 143



Cucrema KOOPAMHAT OKHA

B03MOKHO, BbI 3HAKOMBI C IEKAPTOBOM CUCTEMON KOOPAMHAT
B CETKe, Kak Ha puc. 5.1.

A Ocvy

Ocb x

-6 |-5 |4 |-3 |-2 |- 1 2 3 4 5 6

\j

Puc. 5.1. CranpapTHas aekapToBa cMCTEMA KOOPAUHAT

MecTomnonoxeHue M060H1 TOYKH B JIEKAPTOBOI CETKE MOKHO
OIIpE/E/INTD, yKa3aB €€ KOOPAMHATEI 110 OCAM X U ) (B 9TOM HOPS]-
ke). HagasoMm cuntaeTcsa Touka, onpeaensemas kak (0, 0) u Haxons-
IASICA B EHTPE CETKH.

KoopamHaTs! OKHAa KOMIBIOTEpa pab0OTAIOT AHATOTHYHBIM 06pa-
30M (puc. 5.2).

Tem He MeHee eCcTh HECKOJIBKO KJIIOUEBBIX OTJIUUUA.

1. Havasnbnas Touka (0, 0) HaXoAMTCS B BEPXHEM JIEBOM YIJIy OKHA.

2. Ochby mepeBepHYTA TaK, YTO 3HAUCHUS Y HAUMHAIOTCS C HYJIS B BEPX-

Hel 4acTU OKHA U YBEJINYINBAIOTCS IO MEPE IPOABUIKCHU A BHAU3.
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3. 3HaveHus x ¥ y — Bceraa einlie yncaa. Kaxnas nmapa (x, y) onpeje-
JSeT OTAENbHDBIN MMKCEeIb OKHA. TU 3HAYE€HU S BCET/[A yKa3bIBa-
IOTCA OTHOCUTEJNBHO BEPXHETO JIEBOTO YIJIa OKHA, 4 HE dKPaHa.
Takum 06pa3oM, IOJIb30BATEIb MOKET IIEPEMEIATh OKHO B JIIOGYIO
YacThb 9KpaHa, HE BJIUSAS IPU 3TOM Ha KOOPAMHATEI 3JIEMEHTOB IIPO-

rpaMMbl, OTOOpaskaeMoil B OKHE.

0 P Max x

Y
Max y

Puc. 5.2. Cuctema KoopaMHAT OKHA KOMMblOTEPA

VY HOJIHOTO 3KpaHa KOMIIBIOTEPA €CTh CBOI HAGOp KOOpAMHAT (X, Y)
JUISL KaXKJ[OTO MUKCEeJIs], U OH MCIIOJIb3YeT TOT K€ THII CUCTEMbI KOOP-
JAMHAT, HO IIPOTPAMMaM PEAKO, €CJIN BOOOIIE TAKOE CIyIaAeTCs, IPU-
XOJUTCS UMETD JIeJIO C KOOPAUHATAMY SKPAHA.

Korza Mbl nuineM npuaoxeHne pygame, HEOOXO[UMO YKa3aTh
IIIPHUHY U BBICOTY OKHA, KOTOPOE XOTUM CO3JaTh. BHyTpH OKHA MbI
MOJKEM aJPECOBATD JIOOOU ITUKCEJIb, UCIIOIb3Ys €0 KOOPAUMHATBI X
U y, KaK IIOKa3aHo Ha puc. 5.3.

Ha puc. 5.3 n3o6pasxeH yepHbIi MUKCeab Ha Mo3uIui (3, 5). 9to
3HaYeHUeE X, paBHOE 3 (0OpaTHTE BHUMAHUE, YTO HA CAMOM JIeJIe€ 3TO
YeTBEPTBII CTOJIOEL], IOCKOIBKY KOOPAMHATBI HAUMHAIOTCS CO 3HA-
yenwns 0), 1 3HAUEHUE Y, paBHOE 5 (110 (pakTy mecTas cTpoka). Kax-
JIBIA MUKCEJb B OKHE OOBIYHO HA3BIBAIOT MOuK0U. 111 CChLIKU
Ha TOYKY B OKHE BbI, KaK IIPABIJIO, Oy/leTe UCIIOIb30BATH KOPTEXK
Python. Hanpumep, y Bac MOXeT ObITh IOZOOHBII OLIepaTop IpH-

CBANBAHU, I'IC 3HAYCHHNE X IICPBOC:

pixelLocation = (3, 5)
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10

11

12

13

Puc. 5.3. OtpenbHas Touka (0TAENbHBIA NUKCENB) B OKHE KOMMbIOTEPA

YroO6bl NPeICTAaBUTDb U300PaKEHNE B OKHE, HAM HEOOXOAMMO
yKas3aTb KOOPJUHATBI €0 HaJaIbHOH TOUKHU — BCET/Ia BEPXHUH Jie-
BBII yroJ1 n3o6paieHus — B BUJIE 11aphbl (X, y), Kak Ha puc. 5.4, rie
MbI HAPUCOBAJIA M300PaKEHNE B MECTOIIONIOKEHHU (3, b).

IIpu padoTe c n306pa’keHUEM HAM YaCTO IPUAETCSI UMETD JEJI0
C 02PAHUMUBAIOUUM NPAMOY2OALHUKOM — CAMBIM MATECHBKUM IIPSMO-
YTOJIbBHUKOM, KOTOPBIH MOXKHO CO3/JaTh ¥ KOTOPBIH ITOTHOCTBIO
OXBATBIBAET BCE MUKCEIHN N300paxeHus. B pygame mpAMOyroabHUK
Mpe/ICTABJICH C TOMOIILIO HAOOPA Y€ ThIPEX 3HAYEHUH: X, Y, MHUpPHHA,
BBICOTA. SHAYEHUS TPAMOYTOJbHHUKA JI/IT N300pakeHN Ha puc. b.4:
3,5,11,7. 51 IIOKa’Ky BaM B CJIEJ[YIOIIEM IIPUMEPE MPOrpaMMbl, KaK
€ro UCIO0Ib30BaTh. Jlake ecIn H300pakeHne He SABJISETCS IPIMO-
YrOJBHUKOM (HAIIpUMEp, €CJIM 3TO KPYT UJIA OBAJI), BCE PABHO CJIe-
JIYET yYUTBIBATD €T0 OTPAHUYNBAIONMUN TPAMOYTOJbBHUK JIJTI5 TIO31-

NMOHUPOBAHUA U O6Hapy}K€HI/IH KOJLJIU3UM.
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Puc. 5.4. M306paxeHne B okHe

Lieera nukcenen

JlaBaiiTe U3y4nM, KaK IPEACTABICHBI IIBETA HA SKPAHE KOMIIbIO-
Tepa. Ecim y Bac ecTb ONBIT pabOTHI ¢ TAKIMU IpaUIeCKUMH PO~
rpamMmamu, Kak Photoshop, Bel, BeposATHO, yke 3HaeTe, KaK 3TO
paboTaeT, HO, BOBMOYKHO, BbI BCE PABHO 3aXOTUTE GBICTPEHBKO
OCBCIXUTDH IIaMATh.

Kask b1t mukcesb Ha 9KPaHe COCTOUT U3 COYCTAHUS TPEX IIBe-
TOB: KPACHOT'0, 3¢JICHOTO U CHHET0, 4TO 9acTo Hasbisaercss RGB.
IlBeT, oTOGpAKAEMBIII B KAJK/JOM IIUKCEJIE, COCTOUT U3 HEKOTOPOTO
KOJMYECTBA KPACHOTO, 3€JIEHOTO U CUHETO, I7/[e KOJIMIEeCTBO KaXKI0-
ro U3 HUX yKa3bIBAETCS Kak 3HaueHUe oT () (4TO O3HAYAET OTCYT-
cTBHE I1BETA) 10 255 (4TO 03HAYAET IMOJTHYIO HHTEHCUBHOCTD ITBE-
Ta). Takmm o6pazom, cymecTsyeT 256 X 256 X 256 BO3MOKHBIX
couetanuit, mim 16 777 216 (dacto 0603HAYAETCS TPOCTO KaK

«16 MUJLIIMOHOB») IIBETOB JIJIST KAYKJOT'O HUKCEJIS.
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IIBeTaMm B pygame npucsanBaiorcsa RGB-3Hauenus, u Mbl 3anu-
ChIBAEM X Kak kopTexu Python us rpex uncen. Bor kakum o6pa-

30M MbI CO3Ja€M KOHCTAHTDI I1JId OCHOBHbIX IIBETOB:

RED = (255, 0, 0) # DOJHBEIM KPACHBEI, HET 3BeJIEHOT'O, HEeT CHHETO
GREEN = (0, 255, 0) # HeT KpacCHOTO, IIOJIHHIM B&JIEHBI, HET CUHETO
BLUE = (0, 0, 255) # HeT KpacHOT'O, HET 3eJIEHOT'O, I[IOJIHBEIM CUHUM

Hwuxe IpeacTaBJICHbI OIIPCACJICHI A €1C HECKOJIBKNX IIBCTOB.
Bur moxxeTe CO3J1aTb OTTCHOK, UCIIOJIb3Ys1 J10060€ coueTaHue Tpex

qucesa ot 0 1o 255:

BLACK = (0, 0, 0) # HeT KpacCHOI'O, HET 3EJIEHOT'O, HEeT CUHETO
WHITE = (255, 255, 255) # [OJIHHM KPACHBIM, I[1OJIHBEIM 3BEJIeHHM,
# TIOJIHBI CUHMNA
DARK GRAY = (75, 75, 75)
MEDIUM GRAY = (128, 128, 128)
LIGHT GRAY = (175, 175, 175)
TEAL = (0, 128, 128) # HeT KpPacCHOTO, I[IOJIOBMHHHEIM SBeJIEHHI,
# TOJIOBUHHBIA CUHUMN
YELLOW = (255, 255, 0)
PURPLE = (128, 0, 128)

B pygame BaM IOHa10OUTCS YKA3bIBATD IIBETA, KOT/IA BLI XOTUTE
3aII0JTHUTD (POH OKHA, HAPUCOBATD I[BETHYIO (POPMY MJIN TEKCT
u Tak ganee. [IpeapapurenbHoe onpejieseHue IIBETOB KaK KOpTe-
el KOHCTAHT IO3BOJIMT BaM JIETKO OOHAPYKUTD UX IIO3/[HEE

B KOJI€E.

Mporpammeil, ynpaensemblie COObITUSMMU

B 6onpmmHCTBE IPOrpaMM, KOTOPBIE ObLIN PACCMOTPEHBI B KHUTE
JI0 3TOrO0 MOMEHTA, OCHOBHOM KOJI pacmoosarajicsa B HukKJae while.
IIporpaMmma ocTaHABIMBAETCS MPU BBI30BE BCTPOECHHON (PyHKITUN
input () ¥MKJIET OT HOJIb30BATE BXOTHDIX JAHHBIX JJIS PAaOOTHL
BrixozHble JaHHBIE IPOrPAMMBI, KAK IPABUJIO, 00PabaThIBAIOTCS
C IIOMOIIBIO BBI3OBOB print ().

B naTepaktuBabIX GUI-TporpamMmmax ata Mojexb 60JbIIE HE pa-
6oTaeT. GUI mpescTaBaAOT HOBYIO MOZIC/Ib BEITUCTICHU S, U3BECT-
HYIO KaK MOJCJIb, ynpasasemas coosimusmu. ITporpaMmel, yrpasisie-
MbI€ COOBITUSIMU, HE HOJIATAIOTCS HA input () uprint (); BMeCcTO
3TOTO HO0JIb30BATE/Ib B3AUMOAECHCTBYET C 3IeMEHTAMU B OKHE, UC-

IIOJIb3Ys Ha CBOC YCMOTPEHUE KJIABUATYPY I/I/I/IJII/I MbIIIb MJIN APYyroe
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NMPUMEYAHMUE

Co6biTne

YKa3bIBarouice YCTpOfICTBO. Onu MOTYT HAKHUMATb HA PAa3JIUYIHbIC
KHOIIKM 1 IIUKTOTPAaMMBbI, BbI6I/IpaTb 13 MCHIO, BBO/IUTH JTAHHBIEC

B TEKCTOBBIEC ITOJIA NJIU OTAABATH KOMAaH/Ibl C IIOMOIIBIO IITEJITYKOB

WJIW HOKATUH KJIaBHUIII, 4TOOBI YIPaBJIATDb KaKUM-TUOO0 aBaTapom

B OKHE.

Bb130B print () Bce eme MOXeT ObITh YPE3BBIYANHO ITOJIE3€H s
OTJIAJKU, KOI/IA UCIIOIb3YeTCS JJIsl 3AIIMCHU IIPOMEKYTOYHDIX

peSy]IkalT()B.

IleHTpabHBIM B TPOTPAMMUPOBAHNH, YIIPABISIEMOM COOBITH -
MH, SIBJISIETCSI HOHSITHE 00bmuUs. COGBITHS CI0KHO OIPESEIUTD,
U X JIy4lI€ BCETO OIUCHIBATH C IIOMOIILIO IPUMEPOB, TAKUX KAK
e TI0K MBINITH M HAXKATHE KJIABUIIN (KAKBIH M3 KOTOPBIX (PaKTH-
YECKH COCTOUT U3 IBYX COOBITHUI: «MBIIIb BHU3» M «MBIIIb BBEPX»

1 «KJIABUINA BHU3» U «KJABHUIIIA BBEPX» COOTBETCTBEHHO). Hinxe

IIpeacTaBJICHO MOE pa6oqee OoInpeaeICHUC.

Yro-To, 4TO NpoMcxoamT BO Bpems paboThi MPOrPAMMDI M HA YTO OHA XOYET MM
AONXHA OTpearnpoBaTh. bonbKMHCTBO COBBITUI NOPOXAAIOTCA AEHUCTBUIMM
nonb3osarens.

Ynpasasgemas cooprTusmu GUI-mporpamma mocTossHHO paboTa-
eT B 6ecKoOHEeYHOM IUKIe. KaskAbIil pa3 mpoxoad UK, IporpaMma
IpOBepAET HAJINUME KAKUXTIOO HOBLIX COOLITUM, HAa KOTOPKBIE eii
HEOOXOAUMO OTPEAarupoOBaTh, M UCIOIHAET COOTBETCTBYIOIMI KOJ,
J7151 IX 06paboTKH. Takske BO BpeMs Kask/JJOTO IIUKJIA IpOrpaMMe
HEOOXOMMO ITEPEPHCOBBIBATD BCE 3JIEMEHTHI B OKHE, YTOOBI OGHO-
BHUTDL TO, YTO BUJUT ITOJIb3OBATE/Ib.

Hanpumep, npeanonoxum, uro y Hac ectb npocras GUI-po-
rpamMma, KoTopas oTroopasxkaeT ase KHonku: Bark m Meow. I1pu
merJke 1mo kHonke Bark ona BocnmpousBoguT 3BYK JTaomeii cobaxu,

a KHOIKa Meow BOCIIPOM3BOAUT 3BYK MAyKalomeli Komku (puc. 5.5).

Puc. 5.5. MNpocras nporpaMma c AByMs KHOMKAMM
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ITosb30oBaTeENb MOKET IEJIKATh 10 3TUM KHOIIKAM B JIJI060M IO-
psaake 1 B mo60e BpeMs. UTo6br 06paboTaTh JEHCTBHUS MTOIb30BATE-
Jisl, IporpaMMa patoTaeT MUKINIECKH U ITOCTOSHHO IIPOBEPSIET,
GBI JIN IETYOK ITO KaKOH-1n60 13 IByX KHOnoK. Korna ona mosryua-
€T COOBITHE «MBIIIb BHU3» Ha KHOIIKE, IIPOrpaMMa ITIOHUMAET, YTO
IO KHOIIKE IEJKHYJIN, U PUCYET N300 paKeHNe BJaBJICHHON KHOII-
ku. Korjia oHa nmosrygaeTt coGbITHE «MBIIIb BBEPX» HA KHOIIKE, OHA
3aIIOMMHAET HOBOE COCTOSIHUE U IIEPEPHUCOBLIBAET KHOIIKY B €€ 13-
HA4YaJIbHBII BUJI, @ TAKKE BOCIIPOU3BOAUT COOTBETCTBYIONUI 3BYK.
ITockobKy OCHOBHOU ITUKJI BBIIIOJHSIETCSI OYEHBb OBICTPO, ITOTh30-
BaTeJb BOCIPMHUMAET BOCIIPOM3BOAMMBIHI 3BYK Cpa3y ke IocJie
ImeJT9Ka 110 KHomke. Kaxaplii pas, mpoxoas NUKJI, IporpaMMa nepe-
PUCOBBIBAET 06€ KHOIIKH, IIOKa3bIBasl U300pakKeHUE, COOTBET-

CTBYIOI€C TEKYIEMY COCTOIHUIO Ka)K,Z[Oﬁ KHOIIKHU.

Mcnonnsyem Pygame

Ha nepsbIii B3I pygame MOXKET II0Ka3aThCs YPE3BbIYAITHO 6OJIb-
MMM HAKETOM C Pa3JIMYHBIMU JOCTYIHBIMUA BbLI3OBAMMU.
Ho nHa camoMm jiesie BaM HEOOXOUMO OHATH HE TAK MHOTO, YTOOI
HPUCTYIUTD K PaboTe ¢ HEGOIBIION TporpaMMoiit. [ 3HaKoMCTBa
C pygame $ CHa4aJIa JaM IabJIOH, KOTOPBI MOKHO HCIIOIb30BATh
JUUIs1 BCEX CO3/JaBAEMbIX BAMU IIPOTPaMM pygame. 3aTeM g Oy1y OInu-
PaThCA HA HETO, MOCTENEHHO A00aBIAad KJI0UEBbIe YaCTU (PYyHKITHO-
HaJIbHBIX BO3MOKHOCTEH.
B sToM pasjesne g BaM MOKaxy, Kak:
* 3aBECTH ITYCTOE OKHO;
*+ IOKa3aThb U300paKE€HUE;
+ OOHAPYKUTD IETIOK MBIIIH;
+ OOHAPYKUTDb KaK OJIMHOUHbIE, TAK 1 HEIPEPbIBHbLIE HAKATUSA
KJIaBUII;
* CO3JaThb MPOCTYIO AHUMAIIUIO;
* BOCIIPOM3BECTU 3BYKOBBIE 5P PEKTDI U (POHOBBIE 3BYKU;

* pucoBaTb (PUTYPHL

B cienyromeii rimaBe Mbl IPOROJIKUM OOCYKIEHUE pygame U Bbl
YBUJUTE, KaK:
+ CO3J[aBaTh aHUMAI[HIO JJISI MHOTUX OO'bEKTOB;
+ CO3/1aBaTh KHOIIKY U pearupoBaTh Ha HEE;

¢ CO31aBaThb I10JI€ OTO6pa)K€HI/IH TEKCTAa.
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COBIHHGNIHYCToelDKHO

Kak 51 yxe ymoMuHa1 paHee, IporpaMMbl pygame paboTaloT IIOCTO-
SIHHO ¥l IUKJIMYECKH, TPOBEPSS HATUYINE COOBITHIT. Bo3aMoxkHO,
GyZET MOJIE3HBIM BOCIPUHUMATH BAIy IPOr'PaMMy KaK aHUMAIUIO,
B KOTOPOU KK/IbII ITPOXOJ, OCHOBHOTO ITUKJIa MPEJCTABISET COOOM
onuH ppeiim. IToap3oBareb MOKET IEJKHYTh Ha UTO-TO BO BpeMs
Jo60ro ¢gpeiivMa, 1 Bala MporpaMMa JoJKHA HE TOJBKO pearupo-
BaTh Ha 3TU BXOAHDbIE JaHHbIE, HO TAK)KE OTCJIEKUBATH BCE, YTO
HEOOXOJIMIMO pHCOBATh B okHe. Hanpumep, B ogHOM TprMepe npo-
IpaMMbI IIO3/HEE B 9TOM ITTaBe MbI Oy/leM IepeMEINATh MAY 110 OKHY
TaKIM 00pa30oM, YTOOBI B KAXKJOM (ppeiiMe MsII pUCOBAJICS

Ha HEMHOTO JIPYroii HO3UIUH.

Jluctunr 5.1 mpeacrasiasgeT co60i CTAHAAPTHBIN MAGIOH, KOTO-
Pblii BbI MOKETE UCHOJIb30BaTh KaK OTIPABHYIO TOUKY JIJISl BCEX Ba-
HIMX IPOTrPaMM pygame. Ta IporpaMMa OTKPbIBAET OKHO U 3aKpa-
HIMBAET BCE COJEPKUMOE YEPHDBIM I[BETOM. EnuHCcTBEHHOE, 9YTO
MOXKET CAEATh 0JIb30BATENb, — TO IEJKHYTb 110 KHOIIKE «32-

KPbITbH», 4yTOOBI BLIATHU U3 nporpaMMbl.

®Daiin: PygameDemo0_WindowOnly/PygameWindowOnly.py

# pygame

memo 0 — TOJIBKO OKHO

#1 - JMOopTupyeM MNaKeTEHl

import pygame

from pygame.locals import *

import sys

#2 — OnpenesiseM KOHCTAHTH

BLACK =

(0, 0, 0)

WINDOW WIDTH = 640
WINDOW HEIGHT = 480
FRAMES PER SECOND = 30

#3 - VHMLMaIMBUPYyeM OKPYXeHMe pygame

pygame.init ()

window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))
clock = pygame.time.Clock ()

#4 - 3BarpyxaeM SJIEeMEHTHE: MU300paxeHMs, 3BYKM M T. I.

#5 - MHMLMAIM3UPYEM IIepPeMeHHHE

#6 — BeCKOHEeUHBI LMKJI
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while True:

#7 - IlpoBepseM HaaMuue COOBITMM U OOpabaTHBaeM UX
for event in pygame.event.get () :

# HaxaTa kHOmka "3axkpeTb"? BHXOIMM M3 pygame ¥ 3aBeplaem

# nporpammy

if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()
#8 - BoosIHAeM OencTBusa "B pamkax dperima"
#9 — OummaeM OKHO

window.fill (BLACK)

#10 - PucyeM BCe BJIEMEHTH OKHAa

#11 - OGHOBJISEM OKHO
pygame.display.update ()

#12 — JesaeMm maysy
Clock.tick(FRAMES_PER_SECOND)

Jiuctunr 5.1. LWa6noH ans cospanus nporpamm pygame

JlaBaiiTe mpoiifieMcs o pa3IMIHBIM YACTSIM 3TOTO NMIabIoHa.

1. MMmopTupyem naxkeTsl.
IITa6y108 HaUMHAETCA ¢ oNepaTopoB import. CHavasa MBI UMIIOP-
TUPYEM CaM HNAKeT pygame, 3aTeM HEKOTOPBIE OIIpe/ieIEHHbIE BHY-
TPU pygame KOHCTAHTBI, KOTOPbIE NpUMeHUM nosjanee. Ilocaeqnmit
HMIIOPT — 3TO IAKET SyS, €ro MBI OyleM HCIO0JIb30BaTD IS BBIXO/A

13 IPOTrPAMMBI.

2. OmnpezensieM KOHCTAHTBL.
3aTeM MBI oITpesieIsieM JI00bIe KOHCTAHTDI IS HAIEH TPOTPaMMBbI.
Crauasa 3HadeHne RGB j11a BLACK, KOTOpPOe MBI 6yieM UCTIOTb30-
BATh, YTOOBI HAPHCOBATH (DOH OKHA. 3aTEM OINpPEEIUM KOHCTAHTBI
JIIS ITUPUHBI ¥ BBICOTHI OKHA B MTUKCEIAX U KOHCTAHTBI JJIST
JaCTOTHI OGHOBJIEHUS IPOTPAMMBI. DTO YHCJIO ONpPE/eaIeT MAKCH-
MaJbHOE KOJTHYIECTBO ITUKJIOB (M, COOTBETCTBEHHO, ITIEPEPUCOBKA
OKHa) TPOTpaMMbI B ceKyHAy. Hame snauenue 30 10BOTBHO
TUNNYHO. Ecam 06BbeM paboThl, BRITIOJHSAEMOH B BallleM OCHOBHOM
IIKJIE, YpE3MEPEH, TPOrpaMMa MOKET (PYHKITMOHUPOBATH MEJIJICH-

Hee, YeM 3TO 3HAUYCHHUE, HO OHA HUKOTa He 6y/eT paboTaTh
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6picTpee. CIMNIKOM BBICOKAsS YACTOTA OOHOBJICHHU S MOXKET IIPUBE-
CTHU K CJTUIIKOM OBICTPOI paboTe nmporpamMMbl. B Hanem npumepe
C MAYOM 3TO O3HAYAET, UTO MAY MOXKET CKaKaTh B OKHE ObIcTpee,

9EM IIPEAIIOIarajaocCh.

HWunnuanmanpyeM OKpyKeHHE pygame.

B aToMm passesnie MbI BBI3BIBAEM (PYHKITHIO, KOTOPAS TOBOPUT pygame
WHUIUAIU3UPOBATE ceOs1 caMoro. 3aTeM IPOCUM pygame CO3JaTh
OKHO JIJI1 HalIeH MTPOTrpaMMBbI C TOMOIIBIO (PYHKITUH pygame .
display.set mode () uniepegaeM KegraemMyio NMUPUHY U BHICOTY
okHa. Ml HakoHeIl, BBI3BIBAEM €IIe OHY (PYHKITHIO pygame, ITOOBI
CO31aTh OOBEKT YACOB, KOTOPBIH OYACT UCITOTL30BATLCS B KOHIIE
HAIIIETO OCHOBHOT'O IIUKJIA IS NOAJAEPHKAHUA MAKCUMATIbHON

JaCTOTHI (PPEHMOB.

3arpyskaeM 3JIeMEHTbI: U300paKeHU s, 3ByKU U TaK JaJjee.

ITO paszes-3aI0JHUTEb, B KOTOPBII MBI B UTOT'E TOOABJISIEM KOJI,
YTOGBI 3arPy>KaTh BHENTHHUE N300paKeHUs, 3BYKH U TAK AajIee

U3 JIUCKA JJ1s UCIIOJb30BaHM B IpOrpamMmme. 3/1ech Mbl He 3ajel-
CTBYEM KaKMEJIN6O BHEIIHNE 3JIEMEHTBI, [IOTOMY Ha JJAHHBIHN

MOMCHT 9TOT pa3/ieJjI HYCTOIL/'I.

I/IHI/IL[I/IaJII/IBI/IpyeM IepeEMEHHDIC.
BZ[CCI) MbI HAKOHEI] MTHUITUAJIU3PYEM JII00bIE InepeMEHHbIC, KOTO-
PbI€ Hallla IIpOTrpaMmMa 6Y,ZLCT HCIO0JIb30BaTh. Ha TeKyI_[II/Iﬁ MOMEHT

TAaKNX HC UMCETCs, IO3TOMY KOJa TYT HET.

becxoHeuyHbIll ITUKII.
3ech MBI HAYMHAEM OCHOBHOH IIUKJL. DTO IMIPOCTOI 6€CKOHEUHBII
nuka while True.ld BHOBB BbI MOKETE BOCHPUHUMATD KAXKIYIO

nTepannio OCHOBHOI'O INUKJIA KaK q)peﬁM B aHUMAIlUU.

IIpoBepsieM Hamune COOLITUI U OOPAGATHIBAEM HX; OOBIYHO HA3BI-
BAETCST YUKA COOLIMUS.
B stom paszesie Mbl BbI3bIBaE€M pygame.event.get (), ITOOBI
MOTYYUTH CIIUCOK COOBITUN, KOTOPbIE ITPOU3ONLIN C MOMEHTA
MTOCJIeTHEH MPOBEPKH (C MOMEHTA ITOCJIEHETO 3AITyCKa OCHOBHOTO
LUKJA), 3aT€M IPOBOAUM HUTEPALUIO cIIHcKa coobrTuil. Kaxpoe
COOBITHE, O KOTOPOM COOGIMAETCS MPOrpaMMe, BISIETCI OODBEK-
TOM, a Y Ka3KJIOTO OOBEKTA COOBITUSA €CTh THI. Ecam HIKaknX cOObI-
THUH HE TPOU3OINLIO, JAHHBIH pa3zes MPOIyCKAETC .

B 3T0it MUHUMAIBLHOU IpOrpaMMe, /i€ EAUHCTBEHHOE JEUCTBUE,
JOCTYITHOE TIOJb30BATENIO, — 3aKPBITHE OKHA, €CTh TOJIBKO OUH

THUII CO6I)ITI/IH, HaJIM491€ KOTOPOTO MbI IIPOBEPAEM, — 3TO KOHCTAHTA
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pygame.QUIT, TeHeEpUpyeMas pygame, KOrjia oab30BaTe b IeTKa-
€T 10 KHOTIKE 3aKPpbITUA. EC/IM MBI HAIIIM 5TO COOBITUE, Pygame 3a-
BepHaeT paboTy, 0OCBOOOKAasl PECYPChI, KOTOPbIE OHA UCIIOJIb30Ba-

Ja. 3aTeM Mbl BbIXOJIMM M3 IIPOI'PAMMBI.

8. BplmosHsgeM JeHCTBUSA «B paMKax (peiimar.
B aTOM pasjesie MbI HAKOHEI] IOMEIAaeM KO, KOTOPBIH HEOOXOANMO
BBITIOJTHUTD, B KAXKJ0M (ppeiime. OH MOKET BKJIIOYATh IEpEMENCHIE
OOBEKTOB B OKHE MJIN ITPOBEPKY HAJTUUNS KOJUTM3UH MEX/TY dJIeMEH-

Tamu. B 9Toll KOHKpETHOI TPpOrpaMMe HaM 3/IeCh HEUEro Je/IaTh.

9. OuumaeMm OKHO.
B xaxgo#i nTepanuu OCHOBHOTIO IJUKJIA IIPOrpaMMa JOJKHa Iepe-
PUCOBBIBATH BCE B OKHE, TAK YTO JIJIsA HA4YaJ1a MbI JJOJI’KHBI €70 OYU-
ctuth. CaMbIil IPOCTOM MOAXO/] — IIPOCTO 3AIOJHUTD OKHO IIBE-
TOM, YTO MbI 3JI€CH U JIeJIa€M, BbI3bIBast window.fill (), ykazas
yepHbI (poH. MbI Takke HapucyeM (POHOBYIO KaPTHUHKY, HO IIOKA

OTJIOKHUM 3TO.

10. Pucyewm Bce 31€eMEHTBI OKHAa.

37ech MBI TOMECTUM KO/, YTOOBI PUCOBATDH BCE, UTO 3aXOTUM OTO-
6pas3uTh B OKHE. B 3TOM mra6i0He MporpaMMbl pUCOBATh HEYETO.

B peanbHBIX TporpaMmMax 06beKTHI PUCYIOTCS B TOM MTOPSIJIKE,
B KOTOPOM OHU MOSIBJISIIOTCS B KOZIE, CIOSMH OT CAMOTO 3aJTHETO
K caMoMy niepesiHeMy. Hampumep, mpeanoaoxnm, 9To MbI XOTHM Ha-
PUCOBATH JIBA YACTUYHO NepeceKarommuxcs kpyra, A u B. Ecan cHa-
JaJia HapucyeM A, OH MoABUTCS 32 B 11 kKakme-To ero yactu 6yayT
CKpBITHI. Ecm MpI cHavara Hapucyem B, a 3aTem A, mpousoiiaeT 06-
paTHOEe U MBI yBUANM A niepes B. To ectecTBeHHOE OTOGpaKeHMeE,
SKBUBAJIEHTHOE CIOAM B TpA(UIECKUX MPOrPaMMax, TAKIX KaK

Photoshop.

11. ObHoBIsIEM OKHO.
ITO CTPOKA TOBOPUT pygame B3ATb BCE BKIIOUEHHDBIEC HAMMU
PUCYHKH U OTOOPA3UTD UX B OKHE. Pygame (PAKTUYECKH BLIIOJHAET
BCe n300pakeHus Ha aTanax 8, 9 u 10 Bo BHeakpaunHOM Gydepe.
Korza BpI roBOpHTE pPygame OGHOBUTLCS, OH GEPET COAEPKUMOE

9TOI'O BHEOKPAHHOTO 6yq)epa 1 IIoMemacT €ro B p€ajIbHO€ OKHO.

12. JleraeMm KOPOTKYIO may3y.
KoMmbioTepsl 04eHb 6BICTPEHI, U, €CJIU ITUKJ OyACT MEPEXOAUTD
K CJIEJIYIOIEH nTepanuu 6e3 rmays, mporpaMmMa MOXeT paboTaThb
ObICTpee, YeM yKa3aHHasd JacToTa ¢ppeiimos. CTpoka B 3TOM pas-

JieJIe TOBOPUT pygame MOJ0XKAaTh, IOKA IIPOUAET 3aJaHHOE
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KOJTMYECTBO BPEMEHU, YTOOBI (PPEMBI IPOrPaMMbI paboTaIN
B paMKaX yKa3aHHOM HaMU YaCTOTBI. TO BAXKHO, YTOOBI IPO-
rpamMma paboTaJsa ¢ IOCTOSIHHOI CKOPOCTBIO HE3aBUCHUMO OT CKOPO-
CTHU KOMIIBIOTEPA.

Korza Bbl 3ammyckaeTe 3Ty IpOrpaMMy, OHa IIPOCTO BbIBOAUT ITy-
CTOE OKHO, 3aII0JJHEHHOE YEPHBIM I1BeTOM. YTOO6BI 3aBEpUINTD IIPO-

rpamMmy, MEJIKHHUTE I10 KHOIIKEC «3dKPbITb>» B CTPOKE 3aroJIOBKa.

Pucyem nzobpaxxenue

JlaBaiiTe HapucyeM 4TO-HUOYAb B OKHe. YTOOBI MOKa3aTh rpaduyec-
KO€ M300pakeHHe, HeOOXOMMO BBIIIOJIHUTD JIBA ACHCTBHS: CHAYaIa
3arpy:kaeM U300pa’keHHe B IaMATbh KOMIIBIOTEPA, 3aTeM OTOOpa-
JKAEM €r0O B OKHE ITPHJIOKEHU .

IIpu paboTe c pygame Bce n306paskeHus (M 3BYKH) HEOOXOAMMO
XPaHUTD B (paiisax, BHEITHUX 110 OTHOUIEHHUIO K BallIEMy KOJY.
Pygame HOJE€PKUBAECT MHOIHE CTaHapTHbBIE rpadudeckue ¢pop-
MaThbl (PaiioB, BKIIoYas .png, Jjpgu .gif. B aToii nporpamme Mbl 3a-
I'Py3UM KapTHUHKY MA4a u3 ¢aitia ball.png. Hanomuio, uTo xox
U CBSI3AaHHBIE CO BCEMH OCHOBHBIMU JINCTUHIAMHU 3JIEMEHTBI B 3TOM
KHUTe JOCTYIIHBI K 3arpy3Ke 10 agpecy hitps://addons.eksmo.ru/it/
OOP-Code.zip.

v [ PygameDemo1_Onelmage
~ [T images
b ball.png
= PygameOnelmage.py

~ [ sounds

Puc. 5.6. MNpeanoxenHas nepapxus nanku npoexta

ITockonbKy HAM HYKEH JINIIEL OAUH TpadudecKuii (paiia B 3TOM
IporpaMMe, XOpourei ugeei 6yJeT UCIIoNb30BaTh IOCTIE0BATENb-
HBIH TOAXO0/ K 06paboTKe rpaMIeCKUX U 3BYKOBBIX (PaiIOB, TIO-
9TOMY 5 BaM IOKa Ky OAUH U3 HUX 37echb. CHaJYaTa co3JaliTe IanKy
npoekTa. IlomecTuTe B Hee Banry OCHOBHYIO IIPOrPaMMy BMECTE
CO BCEMH CBA3AHHBIMU (DATAMHE, COACPIKAIMIME KJIaCChI ¥ (PyHK-
nuu Python. 3aTem BHyTpH manku MpoeKkTa Co3faiiTe Marnky images,
KyZla BbI IIOMECTHUTE JI00bIe (DAITBI M300PAKEHHI, KOTOPDLIE XOTUTE
HCIIOJIb30BATh B Balel mporpamme. Takske co3gaiiTe nanky sounds
1 IOMECTHUTE B Hee J06bIe 3BYKOBbIE (PAIIBI, KOTOPBIEC BBl XOTUTE

3/1eCh NCTIOab30BaTh. Ha puc. 5.6 mpeacTasiena mpeatoxeHHas
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CcTPyKTYypa. Bce npuMepsl HporpamMm B 3TOH KHUTe OYyT UCIIOJIb30-
BATb 3TOT MaKeT IAlIKU IPOEKTa.

Ilyms (pathname) — 3To cTpOKa, KOTOPas OJHO3HAYHO OIIpPeE/ie-
JIsIeT MeCTONOJIOXKEeHNE (paiiyla MM HallKU Ha KoMnbioTepe. YToon!
3arpysuThb rpauyecKkuil Man 3ByKOBOU (aiiy B IporpaMmy, Bbl
JIOJKHBI YKA3aTh IyTh K (paiiny. CymecTByeT JiBa TUIIA IyTEH: OTHO-
CUTEJIbHBIN U a0COMIOTHBIN.

Ommocumensiviii nyms— 3TO IIyTh OTHOCUTEILHO TEKyIIeH nar-
KU, YaCTO Ha3bIBAEMOU mexyuutl paﬁouuﬁ xamaanoe. Korga Bbl BbI-
IIOJIHSIETE IPOrPAMMY, UCHOJIb3ys MHTETPUPOBAHHYIO CPey pas3pa-
60TkH, Takyio kak IDLE man PyCharm, ona ycranasinBaet
TEKYIYIO IIAIIKY B Ty, KOTOPAs COJIEPKUT BAIly OCHOBHYIO IIPOTpaM-
My Python, 4TOGBI BBI MOIJIM € JIETKOCTBIO UCIIOJb30BATH OTHOCH-
TeJbHbIE IyTU. B 3TOI KHUTE 5 NOAPa3yMeBalo, 4YTO BbI UCIIOJIb3ye-
Te UHTEIPUPOBAHHYIO CPENY Pa3paboTKH, U Gy IPEACTABIATH BCE
IIyTU KaK OTHOCUTEJbHDIE.

OTHOCUTETBHBIM ITyTeM JUIs I'padudeckoro aiiia (HanpuMmep,
ball.png) B ToI1 xKe Nanke, YTO U Ball OCHOBHOM ¢aiinx Python, 6yzer
BCETO JINIIb UM (paiiyra B BUAE CTPOKH (HAIIpuMep, «<ball.png»).
Ecmm ncnonb30BaTh MPEAIOKEHHYIO CTPYKTYPY IPOEKTA, OTHOCH-
TEJIBHBIN IYTh I (aitna 6yneT «images/ball.png».

ITO rOBOPUT O TOM, UTO BHYTPH HAIIKH IIPOEKTA €CTH APYyTas
C UMEHEM Images, 2 BHYTPU Hee HaXOAUTCs (aiil 10/ Ha3BaHUEM
ball.png. B cTpokax myTeii IMeHa AIIOK Pa3/e/IAI0TCs C IIOMOIIBIO
CUMBOJIOB KOCOH UepThI.

Tem He MeHee ecsii BbI COGMpPAETECh 3AITyCKATD BAIy IIPOTPAMMY
13 KOMaHJIHOU CTPOKH, TO BaM HEOOXOUMO CO3/]aTh AOCOTIOTHBIE
OyTH JUIst BeeX (paiiioB. AGCosomubil nyms — 3TO TOT HYTh, KOTOPbII
HAYMHAETCs C KOPHEBOTO Karasora (paiiIoBoil CUCTEMbI ¥ BKIIOYAET
IIOJIHYIO MEPaPXUIO ITATIOK JIIs Batero ¢gaitia. YTo6bl BBICTPOUTD aA0-
COJIIOTHBIH IYTh K JTIO60MY (haiiry, BbI MOKETE UCIIONIb30BATh IT0/[00-
HBII KOJI, KOTOPBII BBICTPAUBACT CTPOKY AOCOTIOTHOTO Iy TH JIJISI

aiina ball.png s xaTanore images BHyTPU IAIIKU IPOEKTA:

from pathlib import Path

# nomemaem B pasznes #2, onpenessad KOHCTAHTY
BASE PATH = Path(_ file ).resolve().parent

# BHICTpamBaeM IyThb K (anay B anke images
pathToBall = BASE PATH + 'images/ball.png'
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Terepb MbI CO3Aa/IUM KO/ B IPOTPAMME MsI4a, HAYNHAS C paHee
YIIOMSIHYTOTO 12-ImaroBoro ma60Ha 1 JO0O6aBJIsIs BCETO JUIIb JIBE

HOBbBIC CTPOKH KO/Zid, KaK IIOKa3dHO B JIMCTHUHIC 5.2.

®aiin: PygameDemol_Onelmage/PygameOnelmage.py

# pygame memo 1 - pucCyeM OIHO M300paxeHue
-—— MPONyCK ——-—
#3 — VHMUMaIM3MpyeM OKPYXeHMVe pygame

pygame.init ()
window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))
clock = pygame.time.Clock ()

#4 — Barpyxaem BJIEMEHTH: M300paxeHus, SBBYKM U T. 1.

©® ballImage = pygame.image.load('images/ball.png')

#5 - UHMUMAIU3UPYEM IepEeMEeHHHE
-—— MNpPONyCK —-—-—
#10 - PucyeMm BCe DBJIEMEHTH OKHa

# pucyem Msau Ha nosuumy 100 Bmosb (x) m 200 BHM3 1o (y)
(2] window.blit (ballImage, (100, 200))

#11 — OOCHOBJISEM OKHO
pygame.display.update ()

#12 - Jesylaem naysy
clock.tick (FRAMES PER SECOND) # oxupaHue pygame

JinctuHr 5.2. 3arpysnts ogHo n3o6paxeHne U HAPUCOBATL €ro B KAXAOM dpeime

CHauaJsa MBI € IIOMOIIBIO pygame UIeM (aiii, cogepskamun
n3obpakeHue Ma4a, U 3arpyxaem ero B namats @. [lepemennas
ballImage Temepb OTHOCUTCA K M306paskeHuIo Ms4da. O6paTure
BHHUMAHHE, 9YTO 3TOT OII€PATOP NPUCBANBAHU A BBIIIOJTHACTCSA TOJIb-

KO OIMH pa3 IIepe Ha9aJIOM OCHOBHOI'O IIUKJIA.

neumedanue B opunmansaoin JIOKYMEHTAIIUU pygame Kax/jaoe n300paxkeHue,
BKJIIOYAs OKHO IPUJIOKEHUS, U3BECTHO KaK nogepxuocmay. 51 Gyny
HUCIOJIb30BaTh OoJee CIICOUATIU3NPOBAHHDIC TEPMUHDI: HA3bIBATDH
OKHO IIPUJIOKEHHS IIPOCTO OKHOM, A IIOOYIO KAPTUHKY, 3aT Py KEH-
HYIO 13 BHelrHero daiiia, — udofpaycenuem. TepMmun nogepxrocms

npubepery jid 1060l KApTUHKY, HAPUCOBAHHOM Ha XOJY.
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3aTeM MbI pucyeM M4 @ Kaxablid pa3, KOrja IPOXOJM OCHOB-
HOM ITUKJI. MBI yKa3bIBa€M MECTO, KOTOPOE MPEJCTABIAECT COOOM
MO3UIUIO JI/I PA3MEIEHN S BEPXHETO JIEBOT'O YIJIa OTPAHUYHNBAIO-
IEro IPSAMOYIOJbHUKA U300pasKeHUs, OOBIYHO B BHJI€ KOPTEXa X
1 y KOOP/IMHAT.

(I)yHKuI/Iﬂ noJ Ha3BaHUEM b1lit () —3TO OYeHb CTapasi OTChLIKA
K CJIOBOCOUETAHUIO nepedana bumosozo baoxa (bit block transfer),
HO B JJAHHOM KOHTEKCTE OHO HA CAMOM JieJie 0003HAYAET JIUIIb «Ha-
pucoBaTh». [IoCcKOJbKY IpOrpamMma paHee 3arpy3nia u3oopakeHue
MAYa, pygame 3HAET pa3Mep U300paKeHUs, HO3TOMY HaM HEOOXO-
JIIMO JIUITL COOOITUTD €MY, IJile UMEHHO €I'0 pUCOBATh. B 1ncTHH-
re 5.2 mp1 npucsounau ocu x 3HadeHue 100, a ocu y— snagenue 200.

Korja BbI 3anyckaeTe nporpaMmy, Ha KakJ0H UTEpaluu ITUKIa
(30 pa3 B cexyH/y) KasKIblil IUKCEJIb B OKHE CTAHOBUTCS YEPHBIM,
3aTeM MA4 pucyeTcd nosepx pona. C TOUKHU 3peHUs OIb30BATEN S
3TO BBIMJIAJUT TaK, OyAATO HUYETO HE MPOUCXOAUT: MAY IPOCTO
OCTAETCA B OJIHOU TOUKE C BEPXHUM JIEBBIM YIJIOM €TI0 OTPAHUYU-

BAIOIIETO IPSMOYTroJbHIKA B MecTonoaoxkenuu (100, 200).

O6GHApPYXXHMBAEM LLESTHOK MbILUN

Jlajee MbI IO3BOJIMM Halllel IpOrpaMMe OOHAPYKUTD MIETI0K
MBIIIN ¥ OTPEArnpoBaTh Ha Hero. I1o1b30BaTeTh CMOKET MENKHYTh
IO MAYY, YTOOBI OH MOSBHUJICS B APYroM MecTe okHa. Korga mpo-
rpaMMa OOHAPYKHBAET MIETYOK MBI IO MUYy, OHA CAYIaHHBIM
06pa3oM BBIGHPAET HOBBIE KOOPAWHATHI M PUCYET MY B 3TOM
HOBOM MECTOIOJIOKEHNHU. BMECTO TOro 9To66I HCIIONIB30BATH
JKeCTKO 3aKkoauposanHbie koopauuars (100, 200), mbI cozgaaum
JiBE IepeMeHHbIe ballX M ballY u 6y/ieM CChLIATHCA HA KOOPAH-
HATbI Ms1Ya B OKHE B BuJe Koprexa (ballX, ballY). B mcrunre 5.3

IIPUBEJIEH KOJ,.

®Daiin: PygameDemo2_ImageClickAndMove/
PygamelmageClickAndMove.py

# pygame ImeMoO 2 — onHO M306pa>KeHMe, meJIY4OK M IIepeMelleHMre

#1 - VMnopTupyeM IaKeTH
import pygame
from pygame.locals import *
import sys

O import random
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#2 - OmpemesisieM KOHCTAHTEH

BLACK = (0, 0, 0)

WINDOW WIDTH = 640

WINDOW HEIGHT = 480

FRAMES PER SECOND 30

BALL WIDTH HEIGHT 100

MAX WIDTH = WINDOW WIDTH - BALL WIDTH HEIGHT
MAX HEIGHT = WINDOW HEIGHT - BALL WIDTH HEIGHT

#3 - UHuUMaIMBMPYEeM OKPyXeHMe pygame

pygame.init ()

window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))
clock = pygame.time.Clock()

#4 - 3BarpyxaeM sIJEeMeHTH: M300paxeHMus, 3BYyKM M T. I.
ballImage = pygame.image.load('images/ball.png')

#5 — VHMUMAIMBUPYEM IepeMeHHEEe

ballX = random.randrange (MAX WIDTH)

ballY = random.randrange (MAX HEIGHT)

ballRect = pygame.Rect (ballX, ballY, BALL WIDTH HEIGHT,
BALL WIDTH HEIGHT)

#6 — BECKOHEUHHI LIMKJI
while True:

#7 - IlpoBepseM Haluuue COOHITUM M oOpabaTHBaeM uxX
for event in pygame.event.get () :
# HaxaTa KHONKa 3aKPHTMA? BEIXOOVM M3 pygame ¥ 3aBepluaeM
# nporpammy
if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()

# omnpernenseM, WEJNKHYJ JM I[IOJIL30BATEJb
if event.type == pygame.MOUSEBUTTONUP:
# mouseX, mouseY = event.pos
# Morsm OB ©TO CHEJIaTbH NPUHEOOXOOMMOCTU

nposepseM, ObUI JIM WEJYOK B Iperejyiax NPsAMOYyT'OJIbHMKA MSda
Ecam »TO Tak, BHOMpPaeM CJlydaMHEIM O0OpasoM HOBOE

MEeCTOIIOJIOXEHME

[

f ballRect.collidepoint (event.pos) :
ballX = random.randrange (MAX WIDTH)
ballY = random.randrange (MAX HEIGHT)
ballRect = pygame.Rect (ballX, bally,
BALL WIDTH HEIGHT, BALL WIDTH HEIGHT)
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#8 — BrosiHSeM OencTBusa "B pamkax dperima"

#9 — OummaeM OKHO
window.fill (BLACK)

#10 - PucyeM BCe 2JIEMEHTH OKHa
# pMcyeM MAY B HpOMSBOJ’IbHOM MECTOIIOJIOXEHUN
(7] window.blit (ballImage, (ballX, ballY))

#11 - OGHOBJISEM OKHO
pygame.display.update ()

#12 - JlenaeM mnaysy
clock.tick (FRAMES PER SECOND) # oxupaHue pygame

Jluctunr 5.3. O6HapyxeHMe Wenyka MbiUM U AeHCTBME HA OCHOBAHMM 3TOFO

ITockoabky HAM HEOOXOMMO CT€HEPUPOBATD CIyYAHBIE YHCJIA
JUISL KOOPAMHAT Ms9a, Mbl UMIOPTHpPYeM makeT random @.

3areM 106aBISEM HOBYIO KOHCTAHTY, YTOOBI OIIPEACTIUTD BBICOTY
U IMpUHYy Hamero uzobpaxenus kak 100 nuxceneit @. Taxxe Mbl
co3aeM eme JBe KOHCTAHTBI, YTOObI OTPAHUYHUThL MAKCHMAJBHYIO
MIMPUHY U BEICOTY KOOPAWHAT. MIcIIo1b3ys X BMECTO pa3Mepa OKHa,
MBI JieTaeM TaK, YTOOBI HAlll M4 BCE BPEMs OTOOPAKAJICS IOJHO-
CTBIO BHYTPH OKHA (IIOMHHTE, YTO, KOTAA CChIIAEMCS HA MECTOIIOJIO-
JKEHHE U300paskeHH s, MBI YKa3bIBAEM ITO3UITUIO €TO BEPXHETO JIEBO-
ro yria). Mcrosap3yeM aTH KOHCTaHTBI, YTOOBI BEIOPATH CAyJaliHBIC
3HAYEHUS JUI HAYAJIBHBIX KOOPAUHAT X 1 ) ©.

3areMm BbI3bIBAEM pygame .Rect (), 4TOOBI CO31aTh NPSIMOYTOJIb-
Huk @. JIjis1 ornipejiesieHus IPSAMOYTOJIbHIKA HEOOXO/[UMO Y€ ThIpe
IapaMeTpa: KOOPAUHATHI X, KOOPAMHATEHI Y, ITUPHUHA U BBICOTA, —

B CJIE/lyIOIEM TIOPsI/IKE:

<rectObject> = pygame.Rect (<x>, <y>, <width>, <height>)

STO BO3BpAIIAET IPSIMOYTOIBHBIN OOBEKT pygame UJIN rect.
MBbI 6y/ieM UCITOTb30BaTh IIPSIMOYTOTBHUK MSA49a B 00pa6OTKE COObI-
TUHN.

Hawm Taxske HeO6XOAMMO J0OABUTH KO, YTOOBI IPOBEPUTH,
MIECJIKHYJT JIU TTOJIb30BATEIb MBINIBIO0. Kak 6bIT0 yITIOMSAHYTO, e TYOK
MBIITN (PAKTUYECKU COCTOUT U3 ABYX PA3IMIHBIX COOBITHI: COOBI-
THS «MBIIIb BHU3» U COOBITUS «MBbIIIb BBEPX». [TOCKOIbKY COOBITHE

«MbIIIb BBEPX>» OOBIYHO HCIIOJIb3YETCHA I IIOAA9N CUTHAJIA
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00 aKTUBAIMU, MBI 3/1€Ch OYJIeM UCKATD JIUIIb 3TO coonitre. O HeM
CUTHAJIM3UPYET HOBOE 3HaYeHUE event . type pygame.
MOUSEBUTTONUP ©. Korzia BbISIBUM, UTO COOLITHE «MBIIIb BBEPX»
IIPOU3O0ILIO, MbI IIPOBEPUM, HAXO/[UJIOCH JIM MECTOIIOJIOKEHUE,
10 KOTOPOMY IIEJIKHYJI II0JIb30BATEIb, BHYTPU TEKYIIETO HPAMO-
yroJIbHUKA MsT4a.

Korna pygame 06Hapy’UT, 4TO coobITHE N POU3OILIO, OH CO-
371aCT OOBEKT COOBITUS, coslepKAIMIA GOJIBIIOE KOJUUYECTBO JTaH-
HBIX. B JTaHHOM Ccilydae Hac BOJHYIOT JIMIIb KOOPAMHATDI X U ) TOTO,
/i€ IIPOU3O0IILIO coObITHE. MBI U3BJIEKAEM ITO3UITUIO (X, y) IEeJa4YKa
C IIOMOINBIO event .pos, KOTOPas IIPEAOCTABISET KOPTEXK U3 IBYX

3HAYEHUU.

neumedauue Ecim nam HC()6X(),Z[I/IM() pas3aeauTb KOOPANHATDI X 1 Y IIEJTYKA, MbI
MOJKEM PACIIAKOBATDb KOPTCIK U COXPAHNUTD 3HAYCHM S B BUJC IBYX
IICPEMCHHDBIX CJICAYIOMMM ()6p213()MZ

mouseX, mouseY = event.pos

Teneps npoBepuM, IPOUIONLIO JIHU COObITHE BHYTPU IIPSAMO-
YrOJIbHUKA MsT49a, C TOMONIbIO collidepoint () @, yeil cuHTaKCHUC

CJIEYIOIIMI:

<booleanVariable> = <someRectangle>.collidepoint (<someXYLocation>)

MeToz Bo3BpamnaeT 6y/I€BO BbIpAKEHHE True, €CIU 3aaHHAs TOY-
Ka HaXOAUTCS BHYTPH IPAMOYTOJIbHUKA. EC/I1 101b30BaTEe b IEIKHYJI
10 MY, MBI CJTyJaHHBIM OOPA30M BLIONPAEM HOBbBIE 3HAUCHUS IS
ballXuballY. Mbr UCIOJIb3YEM HX, 4TOObI CO31aTh HOBBII PsSIMO-
YTOJIbHUK JIJISI MsT9a B HOBOM IIPOU3BOJIBHOM MECTOITOJIOKEHU .

ExuncrBennoe usMmeHeHue 3/1eChb 3aKJII0YA€TCSI B TOM, YTO MbI
BCETJ[a PUCYEM MY B MECTOIIOJIOKEHNM, 32JJaAHHOM KOPTEXEM
(ballX, ballY) @. B pesyiapraTe Kbl pa3, KOrja I0JIb30BATECIb
LEJIKAET BHYTPU IIPSIMOYTOJbHUKA MsIYa, MsIY [IEPEMEITAECTCS

B KaKYyO-TO HOBYIO, IIPOU3BOJBHO BI)I6p3.HHy}O TOYKY B OKHC.

O6pabarbiBaem KAABMATYPY

CietyoImuii mar 3aKJII09aeTCS B TOM, YTOOBI TOMOYb IIOJb30Ba-
TEJIIO YIIPaBJISATh HEKOTOPLIMU aCIIEKTAMU IPOTPAMMBI € IOMOIILIO
K1aBUaTyphl. CymecTByeT 1B Pa3IMIHBIX CIIOCO6a YIIPABICHUS
B3aMMOAEUCTBUAMU IIOIB30BATEIS C KJIABUATYPOM: C TIOMOIIBIO

O/IMHOYHbBIX Ha’KaTUN U KorJia I10JIb30OBATEJIb YACPIKHUBACT KJIABUIILY,
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YTOOBI 0603HAYUTH, YTO ACHCTBUE JOKHO IPOJOJIKATHCS, TTOKA

3a)kaTa KJIABHINA (TaKKe U3BECTHO KAK Henpepoienas oopabomxa).

PacnosHaem oguHOYHbBbIE HOXKATUS KJIABULL

Kax u B cryuae co mequKkaMy MbIIbIO, KayK/J0€ HasKaTHe KIaBUIII
reHEepUPYET JIBA COOBITHSA: KIaBUINA BHU3 U KJABHIIA BBEPX. Y 3THX
JABYX COOBITHUI €CTh JIBA Pa3InYHbBIX THUIIA CcOoOBITUI: pygame . KEYDOWN
u pygame.KEYUP.

B muctuare 5.4 mposeMOHCTpUPOBAH HEGOIBINON pUMep Mpo-
rpaMMBbI, KOTOPas MO3BOJIAET ITOJb30BATEIIO IEPEMECTUTH U300pa-
JK€HHE MAda B OKHE C IIOMOIIbIO KJIaBuaTypbl. Llesb noan3osarens
COCTOUT B ITIEPEMENEHNH N300 paKEeHN MIIa TAKUM 06pa3oM, 4To-

ObI OHO IIEPEKPbIBATIOCH IIEJICBbIM I/1306pa>KeHI/IeM.

®daiin: PygameDemo3_MoveByKeyboard/
PygameMoveByKeyboardOncePerKey.py

# pygame memo 3 — omHO m300paxeHue, ylpaBJIeHME KJABUATYPON

#1 - VMnopTupyeMm IakeTEHl
import pygame

from pygame.locals import *
import sys

import random

#2 - OnpemesnsseM KOHCTaHTH

BLACK = (0, 0, 0)

WINDOW WIDTH = 640

WINDOW HEIGHT = 480

FRAMES PER SECOND 30

BALL WIDTH HEIGHT = 100

MAX WIDTH = WINDOW WIDTH - BALL WIDTH HEIGHT

MAX HEIGHT = WINDOW HEIGHT - BALL WIDTH HEIGHT
© TARGET X = 400

TARGET Y = 320

TARGET WIDTH HEIGHT = 120

N_PIXELS_TO MOVE = 3

#3 - MHMLMaIM3MPpyeM OKpyXeHMe pygame

pygame.init ()

window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))
clock = pygame.time.Clock ()

#4 - 3BarpyxaeM B3JIeMeHTH: M300paxeHus, 3BYKM ¥ T. I.
ballImage = pygame.image.load('images/ball.png')

® targetImage = pygame.image.load('images/target.jpg')
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#5 — VHMUMAIMBUPYEM IepeMeHHEEe

ballX = random.randrange (MAX WIDTH)

ballY = random.randrange (MAX HEIGHT)

targetRect = pygame.Rect (TARGET X, TARGET Y, TARGET WIDTH HEIGHT,
TARGET WIDTH HEIGHT)

#6 — BECKOHEUHBIA LIMKJII

while True:

#7 - IlpoBepseM Haluuue COOHTMM M oOpabaTHBaeM MX
for event in pygame.event.get () :
# HaxaTa KHONKa 3aKPHTMA? BEIXOOMM M3 pygame M 3aBepluaeM
# nporpammy
if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()

# omnpenesigeM, HaxaJl JIM IIOJIb30BaTEJIb KJIABMILY
elif event.type == pygame.KEYDOWN:
if event.key == pygame.K LEFT:
ballX = ballX - N PIXELS TO MOVE
elif event.key == pygame.K RIGHT:
ballX = ballX + N PIXELS TO MOVE
elif event.key == pygame.K UP:
ballY = ballY - N PIXELS TO MOVE
elif event.key == pygame.K DOWN:
ballY = ballY + N PIXELS TO MOVE

#8 — BunoJsiHgeM OeMcTBusa "B pamMxax Qperma
# omnpenesigeM, MEepPeKPEBAET JIM MAY LeJIeBOoe M300paxeHue
ballRect = pygame.Rect (ballX, ballY, BALL WIDTH HEIGHT,
BALL WIDTH HEIGHT)
if ballRect.colliderect (targetRect) :
print ('Ball is touching the target')

#9 — OummaeM OKHO
window.fill (BLACK)

#10 - PucyeM BCe BJIEMEHTHE OKHAa
(6] window.blit (targetImage, (TARGET X, TARGET Y)) # pucyewm
# LeyeBoe M300pPaxeHMUe
window.blit (ballImage, (ballX, ballY)) # pucyem mau

#11 - OOHOBJISEM OKHO
pygame.display.update ()

#12 - JlesaeM naysy
clock.tick (FRAMES PER _SECOND) # oxupaHue pygame

JiuctuHr 5.4. O6HapyskeHMe OAMHOUHOIO HAXATHUS KNABULUM U AEHCTBME HA OCHOBOHMM 3TOFO
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CHayaJra Mbl J06aBUM HECKOJIBKO HOBBIX KOHCTAHT @, 4TOGBI
ONpENETUTh KOOPAUHATDI X U ) BEPXHETO JIEBOTO YIJIA IIeJIEBOTO
HPAMOYTOJIBHUKA U IIUPHUHY U BBICOTY II€JIEBOIO N300paskeHm . 3a-
TEM Ilepe3arpyxaeM n3oopaxeHue I1eJeBOro NPsMOYroabHuKa @.

B nukie, r1e umeM coobITH, MbI 106ABIAEM ITPOBEPKY /IS HaXKa-
THS KJIABUIIH HAa HAIMYKE THIIA COOBITHSA pygame . KEYDOWN ©. Ecu 06-
HAPYKEHO COObITHE «KJIABUINA BHI3», MBI IIPOCMATPUBAEM €0, YTOObI
HAITH, KaKas KJIaBUIIA ObLIa HaskaTa. ¥ KaxK/[0M KJIABUIIN €CTh COOT-
BETCTBYIOIMAA €l KOHCTAHTA B pygame, IOITOMY 3/IECh MbI ITPOBEPSEM,
HayKaJl JIU TTOJIb30BaTe b KJIABUIITH CTPEJIOK BJIE€BO, BBEPX, BHI3 MJIN
BIpaBo. 15 Kask 101 13 HUX MbI COOTBETCTBYIOIUM 00Pa30M U3MEHIEM
3HaUYEHNE KOOPJMHAT XU Y MsJa Ha HEGOIbIIOE KOTMYECTBO MUKCeIeH.

3areM co3jlaeM OOBEKT pygame rect JJisd Ma9a HA OCHOBAHUH
€ro KOOPAMHAT X U y 1 €r0 BbICOTHI U U puHbI @. MbI MOXeM 11po-
BEPUTD, IEPEKPBIBAIOT JIU JAPYT APyTa ABa NPSAMOYTOIbHUKA, C TTOMO-

mbIO CJIEAYIOIIETO BbI3OBA:

<booleanVariable> = <rectl>.colliderect (<rect2>)

ATOT BBI30B CPABHUBAET JBA IPSIMOYTOJIBHUKA U BO3BPAIAET
True, €CJIM OHU IIEPEKPBIBAIOT APYT Pyra, 1 False, ecau HeT. Mbl
CpaBHUBAEM IPSIMOYTOJBHUK MsIUa C I1€JIEBBIM IPSIMOYTOJIbHI-
KoM ©, 1, eciii OHU [IEPEKPBIBAIOT APYT APYyra, IPOrpaMMa B OKHE
00O0JIOUKH BBIBOJUT: «MsId KacaeTcs 1eIn».

ITocreaHee U3BMEHEHHE KACAETCS TOTO, IJIE€ MbI PHCYEM U IieJie-
Boe n300pakenue, U Mstd. CHavYaIa pUCyeTcst [eIeBoe n30opaxe-
HUe€, YTOOBI, €CJIM OHU EPECEKAIOTCS, MSTY OTOOPANKAJICS TIOBEPX
1ies1eBoro n3obpaxenus @.

ITpu BBIMOTHEHU N IIPOTPAMMBI, €CJIA IPSIMOYTOJBHUK MsIUa I1e-
PEKPBIBAET HPSIMOYTOJIBHUK I1€JI€BOrO H300PAYKEHUSI, BBIBOJAUTCSI
coobuieHne B OKHe 00009KH. Eciiu Bbl yGepeTe Msd € 11eJ1eBOro

I/I306pa)K€HI/IH, COO6III€HI/IC INPEKPATUT BbIBOAUTDLCSI.

Pa6oraem c HenpepbIBHbIM HOXKATUEM KITABULL

B HenpepbIBHOM pe)XXxume

BropbiM crtoco60M 06pabOTKU B3AUMOAEUCTBH S € KJIABUATYPOU

B pygame fABJISAETCA 0npoc KiaasuaTypsl. OH BKIIOYAET 3aIIPOC

y pygame CIIHCKa, IIPEJCTABISAIONEro, KaKue KJIABUIIN Ha TeKYIUi

MOMEHT HaXaTbI B KAXKAOM (ppeliMe, UCIO0JIb3ys CAEAYIOIUN BbI3OB!

<aTuple> = pygame.key.get pressed()

164 Yocr 1. Tpoduyeckue nonb3osatensckue unTepdeiicsl ¢ pygame



ITOT BBIZOB BO3BpaacT KOPTEK U3 Hy.TICIL/'I n ¢ IUHUILL, IPEACTAB-
JIHIOHII/II;JI COCTOAHUE Ka)i(}loﬁ kaaBuinu: ) — ecyau KJaaBUIna BBEPX,
1 — ecu kyraBuIIa BHU3. 3aTE€M Bbl MOJKETE HUCIIOJIb30BaTh KOHCTAH-
ThbI, OIIPEACJICHHbIC B pygame, B Ka4€CTBC MHACKCA B BO3BPAIlCH-
HOM KOpPTe€Xe, 4TOOBI YBUACTD, HaKaTa JI1 KOHerdeﬂ KJiaBuIlIa.
Haan/IMep, ciaeaymomuue CTpoKr MOKHO MCIIOJIb30BaThb AJIA OIIpEae-

JIEHUSI COCTOSIHUST KJIaBUIIKU A

keyPressedTuple = pygame.key.get pressed()
# MCHOJIb3yeM KOHCTAaHTY, UYTOOH [OJIYYUThb COOTBETCTBYIIOUMA
# sreMenT xopTexa

alsDown = keyPressedTuple[pygame.K a]

IToTHBII CTMCOK KOHCTAHT, IIPEACTABISIONNI BCE KJIABHIIIH,
onpeJjieJIeHHbIE B pygame, Bbl MOKETE HANTH I10 a[pecy
https://www.pygame.org/docs/ref/key.html.

Kopx B tuctunre 5.5 mokaspiBaeT, KAk Mbl MOXKEM HUCIIOJIb30BATH
3TOT METOJ /IS HEIIPEPBIBHOTO IEPEMEIECHU S N300PAKCHUS BMe-
CTO OIHOTO ITIEPEMENEHUS 33 OJHO HAXKATHUE KJIaBHUInU. B 3Toit Bep-
CUU MBI IlepeMentaeM o6paboTKy KJIABUATY Pl U3 pasjea #7 B pas-
Jen #8. OcTaapHas 4acTh KOAA UACHTUYHA IIPEBIAYIICH BEpCUT

auctunra b.4.

®daiin: PygameDemo3_MoveByKeyboard/
PygameMoveByKeyboardContinuous.py

# Ppygame ImeMo 3 - onHO MBO@aneHMe, HerepHBHHﬁ pexuMm, IepeMelaTsb,

# moka BaxaTa KJaBuila

-—-— NOpPOmyCK —--

#7 - IpoBepseM Hanuuue COOBITMM M oOpabaTHBaeM UX
for event in pygame.event.get () :
# HaxaTa KHOIKa 3aKPHTMA? BEIXOOMM M3 pyJgame 1 3aBeplaeM

# nporpavmy

if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()
#8 — BonojsiHgeM percTBua "B paMkax dpermMa

# HpOBepHeM HaXaTrd KJIaBMI IIOJIBE30OBaATEJIEM

keyPressedTuple = pygame.key.get pressed()

if keyPressedTuple([pygame.K LEFT]: # nepeMemaeMcsa BJIEBO
ballX = ballX - N PIXELS TO MOVE
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if keyPressedTuple[pygame.K RIGHT]: # nepememaeMcsa BIParBoO
ballX = ballX + N PIXELS TO MOVE

if keyPressedTuple[pygame.K UP]: # nepememaemcsa BBepx
ballY = ballY - N PIXELS TO MOVE

if keyPressedTuple[pygame.K DOWN]: # nepemelmiaeMCsa BHU3
ballY = ballY + N PIXELS TO MOVE

# omnpernesiseM, [epeKpHBaeT JIM MAU leJleBoe M300paxeHue
ballRect = pygame.Rect (ballX, bally,
BALL WIDTH HEIGHT, BALL WIDTH HEIGHT)
if ballRect.colliderect (targetRect) :
print('Ball is touching the target')

-—— NPOMNyCK ——-—

Jiuctuur 5.5. O6paboTka 3aXaThiX KNABULL

Kox 06paboTku kJaBHaTyphl B JIMCTUHTE 5.5 He Toyaraercs
Ha COOBITUS, IIO3TOMY MBI IIOMEIIaeM HOBBIH KOJ| 3a IpeJeIaMU 11~
KJa for, KOTOPBIN IPOBOAUT UTEPAIUIO BCEX COOBITUIA, BO3BPa-
meHHbIX pygame ©.

ITockobKY MBI OCYIIECTBISAEM 3TY IIPOBEPKY B KAXKJI0M (ppeiime,
JIBIDKCHUE MsS4Ya OYIEeT Ka3aThCs HEIIPEPBIBHBIM, ITOKA ITOJb30Ba-
TeJsb yAep:KkuBaeT kiaapuny. Harpumep, eciu noab3osaresib HaXKu-
MaeT ¥ yAEePKUBACT KJIABUIIY IIPABOH CTPEJIKU, STOT KOJ| OYAET 10~
6aBJIATDH 3 K 3HAUCHUIO KOOPJMHATEI ballX B Kaxa0M (peiime,

a IOJIb30BATEIb OY/ICT BUACTD, UTO MY ITABHO IIEPEMEINACTCS
Brpaso. Korjja od npekpaTuT Ha’)kMMaTh KJaBUITY, IEpeMeNieHue
OCTAHOBUTCSI.

Jlpyroe namMeHeHnue COCTOUT B TOM, UTO 3TOT IOJXOJ| IIO3BOJIs-
€T BaM IIPOBEPSATH HAJIM4YME HECKOJbKUX KJIAaBUII, HAKATBIX OJI-
HoBpemeHHO. Hanpumep, eciu moab30BaTeIb HAKUMAET U yep-
JKUBACT KJABUIIN JEBOH M HUKHEH CTPEJIOK, MY OyIeT
IepeMenaThcs 110 JuaroHajau BjieBo. Bbl MoxeTe NpoBepUTHL Ha-
JUYUe TAaKOTO KOJIMYeCTBA HaKAaThIX KJIABUII, KaKOe MoXKeaaeTe.
OxHAKO KOJIHYIECTBO 00HO8PEMENHO HAKATDIX KJIABUII, KOTOPbIE
MOXKHO OOHAPYKHUTD, OTPAHUYCHO ONICPAITHOHHON CUCTEMOM,
KOMIBIOTEPHOM KJABUATYPOH U MHOTUMU JAPYTUMH (PaKTOPAMU.
OOGBIYHO JIMMHT COCTABJSET YETHIPE KIABUIIN, HO Ball TUMUT

MOJKET OTINYATbHCAA.
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c"BFHIeIﬂ1HIIHIACIHJIHD,(’CH"BCIHIIYWO HA MEeCTONMOJIOXXeHUMU

Jlasiee MbI IOCTPOMM aHMMAIIMIO, OCHOBAHHYIO HAa MECTOIOJIOXKE-
HHUU. DTOT KOJ MO3BOJUT HAM II€PEMEIIATh U300 pakeHHE M0 AUaro-
HQJIH, a 3aTEM CJIeIaTh TaK, YTOObI OHO OTCKAKUBAJIO OT KPACB
OKHa. DTO OBLI JIOOUMBII METOJ] 3aCTABOK HA cTapbix DJIT-MoHHUTO-
Pax, HO3BOJISABIINIT U30ETaTh BHITOPAHUS CTATUYHOTO N300PASKCHHU .

MBI HEMHOTO N3MEHHUM MECTOIOIOXKEHHE HAIIETO N300pAsKEHU ST
B KakJioM (ppeiime. Takxke NpoBepuM, IOMECTST JIM 3TU IlepeMelre-
HHS KaKyl0J1160 4aCcTh N300pKEHUS 32 ITPEJE/Ibl OJHON U3 T'PaHMI]
OKHA, U, €CJIU 3TO TaK, U3MEHUM IIEpEeMENEHE B 3TOM HallpaBJie-
Hun. Hanpumep, eciu n3o6paskeHue NepeMemaeTcss BHU3 U OyIeT
repeceKkaTh HUKHIOIO YaCTh OKHA, Mbl U3MEHUM HallpaBjeHUe U 3a-
CTAaBUM H300pa’KeHHE ABUTAThCS BBEPX.

1 BHOBB MBI BOCIIOJIB3YEMCSI TEM K€ HAYaIbHBIM ITaOJIOHOM.

B nuctunre 5.6 npejicTaBieH IOTHBIM HCXOAHDBIN KOJI.

®Daiin: PygameDemo4_OneBallBounce/PygameOneBallBounceXY.py

# pygame memo 4 (a) - OOHO M300paxeHMe, OTCKAKMBAET OT I'PaHMUl] OKHAa

# C MCHoJb30BaHMEM KOOPIMHAT (X, V)

#1 - VMOnopTupyeM MNaKeTHl
import pygame

from pygame.locals import *
import sys

import random

#2 — OnpenesiseM KOHCTAHTH
BLACK = (0, 0, 0)

WINDOW WIDTH = 640

WINDOW HEIGHT = 480
FRAMES PER SECOND = 30
BALL WIDTH HEIGHT = 100

N PIXELS PER FRAME = 3

#3 — VHMUMaIU3VPyeM OKPYXeHMe pygame

pygame.init ()

pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))
clock = pygame.time.Clock ()

window

#4 - BarpyxaeMm BDJIEMEHTH: M300paxeHus, 3BYKM M T. I.

ballImage = pygame.image.load('images/ball.png')

#5 - MHMLMAIM3UPYEM IIepPeMeHHHE
MAX WIDTH = WINDOW WIDTH - BALL WIDTH HEIGHT
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MAX HEIGHT = WINDOW HEIGHT - BALL WIDTH HEIGHT
QO ballX = random.randrange (MAX WIDTH)

ballY = random.randrange (MAX HEIGHT)

xSpeed = N PIXELS PER FRAME

ySpeed = N PIXELS PER FRAME

#6 — BeCKOHeUHEIM LMKJI

while True:

#7 - IlpoBepseM HaaMume COOBITMM M OOpabaTHBaeM ux
for event in pygame.event.get () :
# HaxaTa KHOIMNKa 3BakKpeTUA? BHXOIVM M3 pyJame U 3aBepliaem
# mporpamMy
if event.type == pygame.QUIT:
pygame.quit ()

sys.exit ()
#8 — BrosiHSeM OercTBusa "B pamkax dpeiima"
(2] if (ballX < 0) or (ballX >= MAX WIDTH):
xSpeed = -xSpeed # oOpamaeM HaIpaBJeHue X

if (ballY < 0) or (ballY >= MAX HEIGHT) :
ySpeed = -ySpeed # ofpamaem Hamnpasyehnue Y

# OOHOBJISEM MeCTOIOJIOXKEeHMe MAYa, MCIOJb3yS CKOPOCThL B OBYX
# HanpaBJIEHMAX

(3] ballX = ballX + xSpeed
ballY = ballY + ySpeed

#9 — OummaeM OKHO, MpexIe UYeM PUCOBAThb €0 3aHOBO
window.fill (BLACK)

#10 - PucyeM BCe 2JIEMEHTH OKHa
window.blit (ballImage, (ballX, ballY))

#11 - OOHOBJIZEM OKHO

pygame.display.update ()

#12 - JlejaeM maysy
Clock.tick(FRAMESiPERisECOND)

JInctuHr 5.6. OcHOBAHHAS HO MECTONOMOXEHUU AHUMALMS C MSIYOM, OTCKOKMBAIOLLMM
OT rpaHML, OKHA

Haunnaewm ¢ co3aHnusa 1 MHAITAAIU3AUY JABYX IEPEMEHHDBIX
xSpeed U ySpeed @, KOTOpPBIE ONPEAEISIIOT, HACKOJIBKO JAJIEKO

1 B KAKOM HAIIPpABJICHUU JOJIXKHO IIEpEeMEmaATbC st 1/1306pa>1<eH1/Ie
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B KOKJIOM (ppeiime. Mbl HHUITUIATU3UPYeM 06€ IIepEMEHHBIC KOJIU-
YeCTBOM IIEpPEMEIIAEMBIX BO (peiimMe nukceeit (3), 9Toos! n306pa-
JKEHHE HAYaJIO ITIEPEMENAThCs Ha TPU ITUKCEIs BIPABO (IIOJOXKH-
TeJIbHOE HAIIPABJICHHUE X) ¥ HA TP ITUKCEJISI BHU3 (IIOJIOXKUTEIBHOE
HAIIpaBJICHHE Y).

B kroueBoii yacTH MporpamMMbl MbI 06pabaThIBaeM KOOPAUHATHI
XU Y OT/IEJIbHO ®. CHauyaia MbI IIpOBEPSEM, SIBJISETCS JIN 3HAYEHUE
KOOPAMHATHI X MSYa MECHBIIE HYJIS, YTO 0O03HAYAET, YTO YACTh
M300pakKEHUS BBIXOJUT 32 JIEBBIH Kpaii, MU GOJIbIIE ITUKCETS
MAX WIDTH, TO €CTb (DaKTUYECKH BBIXOAUT 32 IPaBblil kpail. Ecm
OJIMH U3 3TUX BAPUAHTOB BEPEH, Mbl U3MEHAEM 3HaK CKOPOCTU B HA-
IPaBJIEHUH X, TO €CTh U300paKEHUE MONAET B IPOTHUBOIIOJIOXHOM
HanpasjaeHuu. Hanpumep, ecim M4 1BUrajica BIpaBo U 3allel
3a IpaBbIii Kpail, Mbl U3MEHUM 3HAaUYE€HUE CKOPOCTH xSpeed ¢ 3
Ha -3, 9TOOBI MY CTAJI JIBUTATHCS BIEBO, 1 HAOOOPOT.

3areM IpPOBOANM AaHAJIOTUYHYIO IPOBEPKY KOOPAMHAT Yy, YTOOBI
MY OTCKaKHBAJ OT BEPXHET'O U HIKHETO KPasi, €CJIM 3TO HEOOXO-
JIIMO.

M nakoHel|, 06GHOBUM ITO3UIIHIO M4, T06ABUB xSpeed K KOOP-
JauHate ballX u ySpeed K KoopauHaTre ballyY ©. dTo IoMenaeT ero
B HOBOE MECTOITOJIOKEHUE IO 00EUM OCSIM.

B HrxHel 9acTH OCHOBHOTO ITUKJIa MbI pucyeM Ma4. [Iockonbky
3HaYeHUs ballX M ballY OOHOBISIOTCS B KAXKJIOM q)pef/'IMe, KaKeT-
Cs, 9TO MY IJIaBHO aHnMupyeTcs. ITonpobyiiTe aTo. Kaxblii pas,

Korja M4 JOCTUTaCT Kpasd, KaXKeTC, 6YI[TO OH OTCKAKHUBAECT.

Ucnonbsyem rect pygame

Jlanee s MpeACTABIIIO PA3JIUYHBIE CIIOCOODBI JOCTUXKEHUS OJHOTO
1 TOTO K€ pe3yJabTaTa. BMecTo TOro 4To6nl OTCIEKUBATh TEKYITHE
KOOPAMHATDI X ¥ ) MSIYa B OT/I€JIbHBIX IEPEMEHHBIX, MbI Oy1eM
HCIIOIb30BaTh rect Md4a, OOHOBIATD rect B KaxaoM gpeiime
U IPOBEPSATH, IPUBEJET I OOHOBJIEHUE K BBIXOY 3a PAHMUIIBI OKHA
KaKoI-1n6o yacTu rect. B pesyibrare Mbl HOTy4M MEHbIIE IIEpe-
MEHHBIX, U, TOCKOJIbKY Mbl HAUHEM C BbI30Ba JI/Ig MOJTyYeHUs rect
U3006paxKeHus1, OHO GyJeT paboTaTh ¢ H306PAKEHUSIMH JI0O0T0 pas-
mepa.

Korna BpI co3aeTe O6bEKT rect, B JONOJHEHHUE K 3alIOMUHA-
HuIO left, top, width mheight B kauecTBe aTpUOYTOB 3TOT
OOBEKT TAKIKE BBIYUCISAET U MOAJEPKUBAET JJI BAC HECKOIBKO APY-

rUX aTpubyTOB. BBl MOXKETE MOTYIUTDH JOCTYI K TIOOOMY U3 3TUX
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aTpubyTOB HETIOCPEACTBEHHO 10 UMEHH, UCIOAb3Ys MOUEUNbIU CUN-

maxcuc, Kak mokasano B Ta6u. 5.1. (4 mpencrasio 6oabmre nHpOp-

MaIllyH 10 3TOU TeMe B I1aBse 8.)

Ta6nuua 5.1. Mpamoit goctyn k atpubytam rect

ATpubyT Onucaxue

<rect>.x KoopauHaT x nesoro kpas rect

<rect>.y KoopaunHaTel y BepxHero kpas rect

<rect>.left KooppauHatel x nesoro kpas rect (1o xe, uton <rect>.x)

<rect>.top Kooppuuarel y BepxHero kpas rect (o xe, ytou <rect>.y)

<rect>.right KoopauHaTbl x npasoro kpas rect

<rect>.bottom KoopaunHaTel y HUXHero kpas rect

<rect>.topleft KopTex 13 aByX Lienbix 4yncen: KOOPAMHATLI BEPXHErO NIEBOTrO Yrid
rect

<rect>.bottomleft Kop'rex M3 ABYX LieJbiX YMCEeJ: KOOPAUHATBI HUXHErO IeBOro yrna
rect

<rect>.topright KopTex 13 aByx Lenbix 4yncen: KOOPAMHATEI BEPXHErO NPABOro
ymarect

<rect>.bottomright KopTex 13 gByx Lenbix yncen: KOOPAMHATEI HUXKHEFO NPABOrO Yrid
rect

<rect>.midtop KopTex 13 aByx Lienbix 4ucen: KOOPAMHATLI CPefHEMN TOYKM
BEpXHero kpas rect

<rect>.midleft Kop'rex M3 ABYX LeNbIX YMCeJ: KOOPAUHATbI cpep.Heﬁ TOYKM NEBOro
Kpas rect

<rect>.midbottom KopTex 13 gy X Lenbix Yucen: KOOPAUHATLI CPefHEN TOUKM
HMXHero kpas rect

<rect>.midright KopTex 13 aByX Lenbix Yyncen: KOOPAUMHATLI CPEHEN TOUYKH
npaeoro Kpas rect

<rect>.center KopTex 13 ABYX LiefibIX YMCeN: KOOPAMHATLI LeHTpa rect

<rect>.centerx KoopauHaTsl x ueHTpa wupKuHel rect

<rect>.centery KooppaunHatel y ueHTpa Beicothl rect

<rect>.size KopTex us gy x uensix uncen: (wnpuHa, Beicota) rect

<rect>.width Wnpuna rect

<rect>.height Bbicotra rect

<rect>.w Lnpuua rect (to xe, utou <rect>.width)

<rect>.h

Beicota rect (to xe, uton <rect>.height)
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OGBeKT rect pygame TakKe JOIYCTUMO IIPEJCTABUTH B BUJIC
CIIMCKA U3 YETBIPEX JIEMEHTOB U MOJYYUTDb K HEMY JOCTym. B vacT-
HOCTH, BbI MOK€TE MCIIOIb30BATh MHJIEKC, YTOODI IOJYUYUTh UJIN
YCTAHOBHTB JIOOYIO OTAEIBHYIO YacTh rect. Hanpumep, ncnossays
ballRect, MOKHO IIOJYYUTh JOCTYII K OT€JIbHBIM 3JIEMEHTAM CJIe-
JYIOIIM 06pa3oM:

+ ballRect[0] —a3TO 3HaueHUE X (HO BbI TAKIKE MOKETE UCIIOIH30-
BaThb ballRect.left);

+ ballRect[1] —>3To 3HAUYECHUE Y (HO BBI TAK}KE MOXKETE UCIIOIb30-
BaTb ballRect.top);

+ ballRect[2] —>3To mupHHA (HO BbI TAK}KE MOXKETE UCIIOTb30-
BaTh ballRect.width);

+ ballRect[3] —3T0 BbicOTa (HO BbI TAKIKE MOKETE UCIOJIb30-
BaTb ballRect.height).

JlucTuHr 5.7 sIBIsIETCs aJIbTEPHATUBHON Bepcreil Hamel npo-
IPaMMBbI C IPBITAIONUMU MAYAMU, KOTOPad MOJJAEPKUBAET BCIO NH-

¢opmanuio o Ma4e B IPAMOYTOJLHOM OOBEKTE.

®aiin: PygameDemo4_OneBallBounce/
PygameOneBallBounceRects.py

# pygame nmemo 4 (b) - omHO M300paxeHMe, OTCKaKMBaET OT I'PaHML, OKHa

# c nomomeio rect

#1 - VMnopTupyeM NakKeTEl
import pygame

from pygame.locals import *
import sys

import random

#2 — OnpenesiseM KOHCTAHTH
BLACK = (0, 0, 0)

WINDOW WIDTH = 640

WINDOW HEIGHT = 480
FRAMES PER SECOND = 30

N _PIXELS PER FRAME = 3

#3 - UHMLMaIMBUPyeM OKPYXeHMEe pygame

pygame.init ()

window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))
clock = pygame.time.Clock ()

#4 — BarpyxaeMm BJIEMEHTH: M300paxeHms, SBBYKM UM T. 1.

ballImage = pygame.image.load('images/ball.png')
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#5 - VHMLMAIM3UPYEM IepeMeHHLBEe

O ballRect = ballImage.get rect()
MAX WIDTH = WINDOW WIDTH - ballRect.width
MAX HEIGHT = WINDOW HEIGHT - ballRect.height
ballRect.left = random.randrange (MAX WIDTH)
ballRect.top = random.randrange (MAX HEIGHT)
xSpeed = N PIXELS PER FRAME
ySpeed = N PIXELS PER FRAME

#6 — BeCKOHeUHEIM LMKJI

while True:

#7 - IlpoBepseM HaaMume COOHBITMM M OOpabaTHBaeM UxX
for event in pygame.event.get () :
# HaxaTa KHOIMNKa 3akKpeTUA? BHXOIVM M3 pyJame U 3aBepliaem
# mporpamMy
if event.type == pygame.QUIT:
pygame.quit ()

sys.exit ()
#8 — BrosiHSeM OencTBusa "B pamkax dperima"
(2] if (ballRect.left < 0) or (ballRect.right >= WINDOW WIDTH) :
xSpeed = -xSpeed # oOpamaeM HanpaBJeHue X

if (ballRect.top < 0) or (ballRect.bottom >= WINDOW HEIGHT) :
ySpeed = -ySpeed # ofpamaem Hamnpasyehnue Y

# OOHOBJIIEM MECTOIOJIOKEHME MAYa, MCIOJb3YS CKOPOCTH B IBYX
# HanpaBJIEHMAX

ballRect.left = ballRect.left + xSpeed

ballRect.top = ballRect.top + ySpeed

#9 — OummaeM OKHO, IMpexIe UYeM PMCOBAThL €0 3aHOBO
window.fill (BLACK)

#10 - PucyeM BCe 2JIEMEHTH OKHa
(3] window.blit (ballImage, ballRect)
#11 - OGHOBJISEM OKHO

pygame.display.update ()

#12 - JlejaeM maysy
Clock.tick(FRAMESiPERisECOND)

JlnctuHr 5.7. OcHoBaHHAS HA MECTOMONOXEHUU AQHMMAUMA C MAYOM, OTCKAKMBAOLWMM
OT rPAHMUL, OKHAQ, C UICMOJIb3OBAHHUEM rect
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ITOT NOAXO/ UCIIOIb30BAHMS OOBEKTA rect He Jydlle U HE XyKe
IIPUMMEHEHNSI OTAENbHBIX IIEpeMEHHBIX. ITOrOBas nporpamma pa-
60TaeT TOYHO TaK ke, KaK ¥ UCXOAHad Bepcus. BaskHbI ypok 31ech
B TOM, KaK BbI MOKETE HCIIOJIb30BATh aTPUOYTEI OObEKTa rect 1 Ma-
HUITYJIMPOBATH UMU.

[Tocse 3arpy3sku U300paK€HUsI MsUa Mbl BbI3bIBAEM METOJ get
rect () @, 9TOGHI OTYIUTh OTPAHUYNBAIONIN IPSAMOYTONTBHUK
1300pakeHns. TOT BbI30B BO3BPAIIAET OOBEKT rect, KOTOPDIN
MBI COXPaHsIEM B IEPEMEHHYIO IO/ Ha3BaHUEM ballRect. MbI nc-
mosb3yeM ballRect.width nuballRect.height, 4TOGHI HOTYYUTh
HIPAMOI TOCTYII K IIUPHHE U BBICOTE N300paskenns Ma4a. (B mpe-
JbLTyIIed BEPCUU MbI UCIIOIb30BaIN KOHCTAHTY 100 115 mupuHbI
U BBICOTEI.) M3BIeuenne 3TUX 3HaYEHHUIT U3 3ar PyKEHHOTO U300pa-
JKE€HM4 JieJlaeT Hall KOJ ropas/io 60Jee alallTUBHDBIM, IIOCKOJIbKY
3TO O3HAYAET, YTO MBI MOKEM HCIIOIb30BATD I'PpauKy JI060T0 pas-
Mepa.

Kopx Taxxke 3aselicTByeT aTpu6yThI IPAMOYTOJbLHUKA BMECTO HC-
IMOJIb30BAHUST OT/ICIbHBIX IEPEMEHHBIX JIJISI IPOBEPKU BBIXO/A
3a Kpad JI00601 4acTu NPAMOYTOJbHUKA MsAua. Mbl IpUMEeHUM
ballRect.left mballRect.right, 4TOOBI YBUJETD, BBIXOJUT JI
ballRect 3a HpaBblil WK JIeBbIN Kpail @. ITpoBoanM Ty ke mpoBep-
Ky € MOMOIIbIO ballRect.top mballRect.bottom. BMmecTo 06HOB-
JIEHU S OT/IEIbHBIX KOOPAUHAT X U Y MbI OGHOBJIsIEM 3HAadeHUd left
u right ballRect.

Jpyroe e/iBa pazinumuMoe, HO Ba)KHOE U3MEHEHUE 3aAKII09AETCS
B BBIIIOJTHEHU U BBI30BA, YTOOBI HAPUCOBATH Ms1d ©. Bropsim apry-
MEHTOM B BbI30BE b1lit () MOXKET ObITH INOO KOPTEX (X, ¥), TN6O
rect. Kog BHyTpr blit () MCHONB3YET JIEBYIO BEPXHIOIO IO3UITHIO

B rect B KauecCcTBe KOOPAHHAT X 1 Y.

Bocnpoussoaum 3BYyKM

CyI.LICCTByeT ABa THUIIA 3BYKOB, KOTOPbIC Bbl, BO3BMOJKHO, 3daXOTHUTC
BOCIIpOM3BECTU B BaIen nporpaMMe: KOpOTKHE 3BYKOBbIC

3¢ PeKThI U POHOBASA My3bIKa.

Bocnpounseoaum 3eyKoBbie dddexrTbl

Bce 3BykoBbIe 3(p(peKTBI 0053aHbI HAXOAUTHCS BO BHEMIHUX (paiisax
U JOJKHBI OBITH IN60 .wav, 1160 .0gg popmara. Bocripoussenenne

OTHOCHUTEJIbHO KOPOTKOTO 3BYKOBOTO BCpCl)eKTa COCTOUT U3 ABYX
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IIATOB: OJIUH Pa3 3arPy3UThb 3BYK U3 BHEIIHETO 3BYKOBOIO (paiina;
3aTeM B IIOJXO/IIee BPEMS BOCIIPOU3BECTHU €TO.

YToO6BI 3arpy3uTh 3ByKOBOI 3 PEKT B IaMATD, UCIIOIb3yHTeE
CTPOKY, ITOJO0HYIO dTOM:

<soundVariable> = pygame.mixer.Sound (<nyTbk Kk 3BYyKOBOMY @Qaimiy>)

YT06BI BOCIPOU3BECTH 3ByKOBOU 3P EKT, BAM JIUIIb HYXKHO BbI-
3BaTh MeTOA play ():

<soundVariable>.play ()

Mb1 u3MeHUM JIUCTUHT 5.7, 9T06OBI Z06ABUTH 3ByKOBOI 3 eKT
«OyM», KOTOPBIH CTAaHET BOCIIPOU3BOJUTHCS KaXIbIi pa3, Koraa
MAY 6yJIeT OTCKaKUBATh OT CTOPOHBI OKHA. B mamnke npoexra ectb
narnka Sounds Ha TOM e YPOBHE, 4TO U OCHOBHas nporpamma. Cpa-
3y JK€ IIOCJIE 3aTPy3KU N300PAKEHUS MAYa MbI 3aI'PyKaeM 3ByKOBOM
(paiir, 106aABIAS CIEAYIONUIA KO

#4 — Barpyxaem BJIeMEeHTH: M300paxeHud, 3BYKM U T. I.
ballImage = pygame.image.load('images/ball.png')
bounceSound = pygame.mixer.Sound ('sounds/boing.wav')

YT06BI BOCIIPOU3BOJUTE 3BYKOBOU 3(P(eKT «OyM» KaXKabIil pas,
KOT/Jla MEHsIEM JTU6O TOPU3OHTAIBHOE, IN60 BEPTUKATBHOE HAIIPAB-
JICHHE MsT9a, MbI U3MEHSIEM pa3fiesI #8, YTOOBI OH BBITJISIEI CJICAYIO-

MM 06pa3oM:

#8 — BunoJsiHgeM neMcTBusa "B pamMxax dperma
if (ballRect.left < 0) or (ballRect.right >= WINDOW WIDTH) :
xSpeed = -xSpeed # oOpamaeM HaIpaBjeHue X

bounceSound.play ()

if (ballRect.top < 0) or (ballRect.bottom >= WINDOW HEIGHT) :
ySpeed = -ySpeed # ofOpamaem HanpasyeHnue Y
bounceSound.play ()

Korya BeInosiHsieTCs yeIoBUe, IpU KOTOPOM HAJ[0 BOCIIPOH3BO-
JIUTH 3BYKOBOI a(ppeKT, BbI JOOABIsIETE METOJ 3ByKa play (). Cymie-
CTBYET €IIle MHOKECTBO BAPUAHTOB YIIPABJICHUS 3BYKOBBIMU 3P dek-
TaMH; HOJPOGHOCTH BbI HalleTe B O(PUITNATBbHON JOKYMEHTAIIUN
o ajipecy https://www.pygame.org/docs/ref/mixer.html.
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NMPUMEYAHMUE

Bocnpouseeperue GpoHOBOW MY3bIKM

Bocnpoussesienne (poOHOBOI MY3bIKM BKJIIOUYAET JIBE CTPOKU KOJIa,
HCIOJIb3YIOIHE BLI3OBBI MOJYIsl pygame .mixer.music. Bo-nep-

BBIX, BaM HEOOXOMMO 3arpy3uTh 3ByKOBOM (paiin B maMsTh:

pygame.mixer.music.load (<myThk K 3BYKOBOMY (Qarmy>)

<nyms K 36YK060MY (Paiiny> — 3TO CTPOKA IYTHU, II0 KOTOPOMY
MOYKHO HAliTH 3BYKOBOH (paiis. Bbl MokeTe HCIoab30BaTh (paiinl
.mp3, KOTOPBIE MOAXOASAT JIyUIIe BCETO, a TAKKe (aitabl popmaTa
.wavnnn .0gg. Korga Bbl XoTUTE HaYaTh BOCIIPOU3BEACHUE MY3bIKH,

BaM HCO6XOHI/IMO OCYymECTBUTD 3TOT BbI3OB:

pygame.mixer.music.play (<umcio LMKJIOB> <HayaJIbHAS [HO3MUIIMT>)

YT0O6bI HEOJHOKPATHO BOCIIPOU3BOIUTH KAKyIO-TO (DOHOBYIO MY-
3BIKY, BBI MOXKETE ITePeJaTh —1 B <uUCA0 YUKA06>, ITOOBI MY3bIKA
IIPOUTPbIBAJIACH HEIIPEPBIBHO. <HAUAALHAA NOSUYUL>, KAK TIPABIIO,
YCTAHABJIUBACTCS B 3HAUCHUE 0, YTOOBI O603HAUYUTD, YTO BBI XOTUTE
IIPOUTPLIBATH 3BYK C CAMOT'O HadaJa.

Bp1 MmoxeTe ckayaTh NU3MEHEHHYIO BEPCUIO IIPOrPaMMBI IIPbIraio-
IIETO MAYa, KOTOPAsd JIOJKHBIM 00pa3oM 3arpyxaeT (paiiibl 3ByKO-
BbIX 9 PEKTOB U (POHOBOM MY3bIKU U 3aIlyCKa€T BOCIIPOU3BEIEHIE
¢onoBoro 3Byka. EuHCcTBEHHDbIE U3MEHEHN I BHECEHBI B pasjen #4,

KaK ITOKa3aHO 3/JI€Ch.

#4 — Barpyxaem BJIEMEHTHE: Mn300paxeHmd, BBYKM U T. 1.
ballImage = pygame.image.load('images/ball.png')
bounceSound = pygame.mixer.Sound ('sounds/boing.wav')
pygame.mixer.music.load ('sounds/background.mp3"')
pygame.mixer.music.play (-1, 0.0)

Pygame MO3BOJISIET TOpa3io 6oyee CI0KHO 06padbaThIBATh (POHO-
BBI€ 3BYKHU. BbI MOkeTe HAWITH ITOJHYIO JOKYMEHTAIUIO IO aJIPECy
https://www.pygame.org/docs/ ref/music.html#module-

pygame.mixer.music.

YT0065I OyAymMe NpuMephI 66111 60JI€€ YETKO COCPEAOTOUCHDI

Ha OOII, 5 onynry BbI3OBBI JIJISI BOCIIPOU3BEAEHUS 3BYKOBBIX 3 pek-
TOB 1 OHOBOI My3bIku. Ho 1o6aBIeHIE 3BYKOB 3HAYUTEILHO YIyd-
IIAET I0Jb30BATEJIbCKUI UTPOBOM OIIBIT, U 5l HACTOSATEIBHO

pCK()MCH,ZIyI() BKJIIOYATb MX.
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Pucyem durypbi

Pygame IpeaIaracT HEKOTOPOE KOJTMIECTBO BCTPOCHHBIX (PYyHK-
I, KOTOPBIE MO3BOASAIOT BAM PHUCOBATh KOHKPETHBIE (PUTYPHI,
M3BECTHBIE KAK NPUMUMUBHL, KOTOPBIE BKJIIOYAIOT TUHUHU, KPYTH,
OBAJIBI, IYTH, MHOTOYTOJBHUKH U IPAMOYTOJbHUKH. B Ta61. 5.2
MpE/ICTABJICH CIIUCOK 3TUX (PyHKIUH. O6paTuTe BHUMaHHE, YTO
CYIIECTBYET /B BEI30BA, KOTOPBIE PUCYIOT (2AAN%CeHHbLE TUHUN,

TO €CTb T€, KOTOPbIE COLEPKAT CMELIAHHBIE IIBETA 110 KPAIM,
YTOOBI OHU BBIIJIANEIN IIJITABHBIMY U ME€Hee HePOBHBIMU. EcTb 1Ba
KJIIOUEBBIX IPEUMYIIECTBA ITPHU UCITOTb30BAHUHU 3TUX (DYHKITUN
PHUCOBAHUSA: OHU UCIOJHAIOTCSA HEBEPOATHO OBICTPO U IO3BOJISIOT
BaM PHCOBATDb IPOCTHIE (PUTYPHI 6€3 HEOOXOAUMOCTH CO3TaHUS NN

3arPy3KH H300paXeHUH N3 BHEMTHUX (PaiiIoB.

Ta6bnuua 5.2, Dyukumnu ans pucoeaumns buryp

DyHkuus Onucanune
pygame.draw.aaline () Pucyert crnaxeHHbie nuH1K
pygame.draw.aalines () Pucyet cepmio crnaxkeHHbIX NMHUM
pygame.draw.arc () Pucyer pyry
pygame.draw.circle () Pucyer kpyr
pygame.draw.ellipse () Pucyer osan
pygame.draw.line () Pucyet nunuio
pygame.draw.lines () Pucyet cepuio nuHmm
pygame.draw.polygon () Pucyet MHOroyronbHuk
pygame.draw.rect () Pucyet npsamoyronbHmk

Ha puc. 5.7 mokasaHbl BBIXOJHbIE JAHHbBIE IPIMEPA IIPOTPAMMBI,
KOTOPBIH IEMOHCTPUPYET BbI3OBBI 3TUX (PYHKIUH rpadpuueckux
HPUMHUTHUBOB.

B nmuctunre 5.8 nokasaH KoJ| mpuMepa IPOrpaMMbl C UCIOIb30-
BaHHEM 12-1aroBoro ma610Ha, KOTOPBII IPUBEJ K BBIXOHDIM JIaH-

HBIM Ha puc. 5.7.
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®Daiin: PygameDemo5_DrawingShapes.py

# pygame memMo 5 - PUCYHOK

--- NPONyCK —-—-—

while True:

#7 - IlpoBepseM Haluuue COOHITMM M oOpabaTHBaeM uxX

for event in pygame.event.get () :

# HaxaTa KHOIMKAa 3aKpPeTUS? BEXOIVMM M3 pygame U 3aBepliaeM

# nporpammy

if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()
#8 — BunoJsiHgeM neMcTBusa "B pamMkax dperma
#9 — OummaeM OKHO

window.fill (GRAY)

#10 — PucyeM BCe BJIEMEHTH OKHa

# pucyeMm OpaMOyT'OJIbHUK

pygame.draw.line (window, BLUE, (20, 20), (60, 20), 4) # Bepx
pygame.draw.line (window, BLUE, (20, 20), (20, 60), 4) # seBo
pygame.draw.line (window, BLUE, (20, 60), (60, 60), 4) # mnpaso
pygame.draw.line (window, BLUE, (60, 20), (60, 60), 4) # uus

# pucyem X B NPIMOYT'OJIbHUKE
pygame.draw.line (window, BLUE, (20, 20), (60, 60), 1)
pygame.draw.line (window, BLUE, (20, 60), (60, 20), 1)

# pucyeM B3akpalleHHH KPpyT U [IyCTOW KPyT
pygame.draw.circle (window, GREEN, (250, 50), 30, 0) # s3axkpaleHHbM
pygame.draw.circle (window, GREEN, (400, 50), 30, 2) # xoHTYp

# B 2 nukcensa

# pucyeM 3akpalleHHH NPSIMOYTOJIBHUK ¥ I[IYCTOM MNPIMOYIT'OJIbHUK
pygame.draw.rect (window, RED, (250, 150, 100, 50), 0) # 3axpaleHHbIt
pygame.draw.rect (window, RED, (400, 150, 100, 50), 1) # xoHTYpD

# B 1 nukcesb

# pucyeM 3akpalleHHBIM OBaJl M IIyCTOM OBaJ
pygame.draw.ellipse (window, YELLOW, (250, 250, 80, 40), 0)

# BakpaleHHb
pygame.draw.ellipse (window, YELLOW, (400, 250, 80, 40), 2)

# KOHTYp B 2 nukcesda
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# pucyeMm WecTUCTOPOHHMNI MHOTOYTOJIEHUK
pygame.draw.polygon (window, TEAL, ((240, 350), (350, 350),
(410, 410), (350, 470)
(240, 470), (170, 410)

-~

)

# pucyem myry
pygame.draw.arc (window, BLUE, (20, 400, 100, 100), 0, 2, 5)

# pucyeMm CIUlaXeHHHE JIMHUM: OOHY JIMHMK, 3aTeM CIMCOK TOoUek
pygame.draw.aaline (window, RED, (500, 400), (540, 470), 1)
pygame.draw.aalines (window, BLUE, True,

((580, 400), (587, 450),

(595, 460), (600, 444)), 1)

#11 - OBHOBJIIEM OKHO

pygame.display.update ()

#12 — JesaeMm maysy
clock.tick (FRAMES PER SECOND) # oxmumaHue pygame

Jiuctunr 5.8. MNporpamma ans feMoHCTpauMM Bbi30BOB GYHKLMMI rpadryecKMX NPUMHUTHBOB
B pygame

pygame window

N \

Puc. 5.7. Npumep nporpammel, KOTOpbIA AEMOHCTPUPYET UCMOMb3OBAHME BLI3OBOB
Ans rpapu4eckuX MPUMMTUBHBIX GUryp

PucyHok Bcex IpUMHUTUBOB IpuBe/eH B paszee #10 @. MbI BbI-

3pIBAE€M (PYHKIINH pygame, YTOOBI HAPHUCOBATD NP SIMOY T'OJIb HUK
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C ABYM:I JAar OHAJIIMM, 3aKpallI€HHbIC 1 ITYCTbIC KPYI'Ml, 3aKpalll€H-
HbI€ 1 ITYCTbIC IIPAMOYTOJIbHNKH, 3aKPAIICHHbIC 1 ITyCTbIC OBAJIbI,

H_ICCTI/ICTOpOHHI/Iﬁ MHOTOYI'OJIbHUK, AYyI'Y U IB€ CIVIAKCHHbIC JIMHUH.

Cnpaeka no npMMUTUBHBIM dUrypam

Bawm juist cripaBku npeicTaBIeHa JOKYMEHTALHS IO METOAAM
pygame JJIst 1300 paXKeHUsI 3TUX IPUMUTHBOB. Bo Becex ciexylomux
CJyYasX apryMeHT color OXKHAAET, YTO Bbl €My IIEPEAATUTE KOP-
Tesx 3Hauenuii RGB.

Crna>xeHHAs NUHNS

pygame.draw.aaline (window, color, startpos, endpos, blend=True)

Pucyer B okne criaxkennyio inHuio. Eciau snauenue blend pas-
HO True, OTTEHKU 6Y/IYT CMEIIaHbI C CYIMECTBYIOMUMU [{BETAMU

NUKCeJIeld BMECTO TOTO, 4TOObI NepennchbIBaTb IIUKCECJIN.

Crnca>keHHbIe IMHUM

pygame.draw.aalines (window, color, closed, points, blend=True)

PucyeT B oKkHE TOCIE€0BATETLHOCTD CTIIAKEHHBIX IMHUH. Apry-
MEHT closed — 3TO IPOCTOE GylIE€BO BLIPAKEHUE; €CJIM OH TPUHU-
MaeT 3HaueHue True, MEXAY IEPBOI U MOCAeHEH TOUKaMu OyeT
HApHCOBAHA JINHUS, YTOODbI 3aMKHYTb (PUTYpPYy. API'YMEHT points —
3TO CIHCOK KOPTEXKEeH KOOpANHAT (X, y), KOTOPbIE JOJKHBI OBITH CO-
€JMHEHbI OTPE3KaMU JIMHUH (OJKHO ObITh KAaK MHHUMYM J(BE TOY-
kxu). Eciin 3HaueHne GysneBa apryMenTa blend paBHO True, TO OH
CTAaHET CMEIIUBATh OTTEHKMU C CYLECTBYIOIMMMI OTTEHKAMU IUKCE-

JIell BMECTO TOrOo, 4TOOBI IIEePEenmnchbIBaThb UX.

Ayra

pygame.draw.arc (window, color, rect, angle start, angle stop, width=0)

Pucyer B okHe ayry. lyra 6yzeT nmomenieHa BHYTPH 3aaHHOTO
rect. /IBaaprymenTa angle — 3TO UCXOJAHBIN 1 OKOHYATEIbHBIN
YIJIBI (B pafilaHax, ¢ HYJEM CIpasa). ApryMeHT width — 3To Tommu-

Ha JUI51 pUCOBAHUA KOHTYpPA.
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Kpyr

pygame.draw.circle (window, color, pos, radius, width=0)

PI/ICYCT B OKHE KPYT. pOS — 9TO IIEHTP Kpyra, a radius — aToO pa-
Jyc. Aprny:HT width — 2To ToJmmHa 11 pucoBaHUs KOHTYpPA.

Ecam width paBeH 0, Toraa Kpyr 6yAeT 3aKpalicH.

OBan

pygame.draw.ellipse (window, color, rect, width=0)

Pucyet B okHe oBas. 3alaHHBIN rect — 3TO 06,1aCTh, KOTOPYIO
Oy/leT 3aIONHATD OBAI. APryMeHT width — 3TO TOMIUHA IS PUCO-

BaHUS KOHTypa. Ecm width pasen 0, Torza oBasn 6y/1eT 3aKpalleH.

JInHuna

pygame.draw.line (window, color, startpos, endpos, width=1)

Pucyer B oxne muHMIO. AprymenT width — aTo TOMIUHA TUHUU.

JInHum

pygame.draw.lines (window, color, closed, points, width=1)

Pucyer B oxHe OCIEA0BATEIBHOCTD IMHUI. APryMeHT closed —
3TO MPOCTOE GYJIE€BO BRIPAXKEHNE; €CJTU OH IPUHUMAET 3HAUYCHHE
True, MEXK/y IEPBOH U MOCIEAHEH TOUKAMU HAPUCYETC S TUHUA,
9ITOODI 3aAMKHYTh (PUIypy. APryMeHT points — 3TO CHUCOK KOpTe-
el KoopAuHAT (X, y), KOTOPBIE JOKHBI OBITH COCAUHECHBI OTPE3Ka-
MU JIMHUH (KaK MHTHIMYM JIBYX). APTYMEHT width — 3TO TOJMmMuHA
auHIN. O6paTUTe BHUMAHUE, YTO YKA3aHUE IMUPUHDBI TUHUNA 60JIb-
me 1 He 3aMTOTHAET MPOOGENBI MEKY TUHUAMA. TaknM o6pasom,

MUPOKUE JUHNUN 1 OCTPDbIE YIJIbI HE CMOTYT IIJIABHO COCAMHATDHCI.

MHoroyronbHuk

pygame.draw.polygon (window, color, pointslist, width=0)

PucyeTt B OKHE MHOTOYTOJIbHUK. pointslist ykaspIBaeT BepIIu-

HbI MHOT'OYTOJIbHUKA. APTYMeHT width — 3To ToIImUHA A1
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NMPUMEYAHMUE

pucoBaHus KOHTypa. Ecau width pasen 0, Torga MHOrOyroJlbHUK

GyZeT 3aKpallicH.

MpamoyronbHuk

pygame.draw.rect (window, color, rect, width=0)

PucyeT B OKHE IPAMOYTOIBHUK. rect — 3TO 06IACTD IPAMO-
yroJbHUKA. APTYMEHT width — 3TO TOMIUHA sl PUCOBAHUS KOH-
Typa. Ecaim width paBen 0, TOraa mpsIMOYrOJbHHUK Oy/IeT 3aKpaIIeH.

Yr10o6bI IMOJIYy9IUTDb JOIIOJIHUTC/JIbHYIO I/IHCIZ)()pMa]_II/II(), Hp()ﬁ[[I/ITG

IO CCBLIKE http://www.pygame.org/docs/ref/draw.html.

Ha6op BBI30BOB IPUMHUTUBOB ITO3BOJISAET FTUOKO PUCOBATD JIIO-
6b1e (pUrypnl, KOTOpbIE BBI NOXKenaeTe. M BHOBL HalmOMUHAIO: TOPS-
JIOK OCYIIECTBIAEMbIX BAMU BbI30BOB BakeH. Jlymaiite o mopsanke
BBI30BOB KaK O CJI0SX; HAPUCOBAHHbBIE PAHbBIIE 3JIEMEHTBI MOT'YT
OBITH IEPEKPLITLI 60JIe€ ITO3JHUMU BBI30BAMU JIIOOOM APYyroi PpyHK-

U rpaduyuecKoro NpUMUTHUBA.

B 5T0i1 r1aBe s MO3HAKOMILI BAC C OCHOBaMM pygame. Bbl ycTaHo-
BIJIM pygame Ha Balll KOMIIBIOTEP, 3ATEM Y3HAJIN O MOJIEJIH YIIPaB-
JISIEMOTO COOBITUSIMH IPOrPAMMUPOBAHUS U 00 NCIOJb30BAHUN
STUX COOBITUI, UTO CUJIBHO OTIMIACTCS OT KOJUPOBAHUS TEKCTO-
BBIX IporpamMm. I 06bsICHIII cCCTEMY KOOP/IMHAT IIHKCEIeil B OKHE
U CIIOCO0 MPeCTABICHHUS [[BETOB B KOJE.

YTo6bI HAYATH C pygame C CAMOTO Ha4YaJIa, 5 MpeAcTaBu 12-ma-
roBbIY MTaGJI0H, KOTOPBIN JINIIb BEIBOJUT OKHO U MOKET OBITD HC-
[IOJIb30BAH JJISI CO3/[AHMS OO0 OCHOBAHHOW Ha pygame IIporpam-
Mbl. MIcob3yst 3Ty CTPYKTYPY, MBI 3aT€M IOCTPOUIN IIPUMEPDI
[IPOrpaMM, KOTOPbIE IIOKA3AJIH, KAK PUCOBATH N300PAKEHIE B OKHE
(cmomompio blit () ), 0GHAPYKUBATH COOBITUS MBIIIN 1 06GpabaThl-
BaTh BXOJHBIE JJAHHBIE KIaBUATYPbI. ClIeayoas JeMOHCTPAIus 00b-
SICHIJIA, KAK CO3/1aTh OCHOBAHHYIO HA MECTOIOIOKEHUN AHUMALIHIO.

IIpsIMOYTOIBHUKH HEBEPOSTHO BAJKHBI B pygame, II03TOMY
sl paccKasas O TOM, KaK MOXHO HCIIOJIb30BATh ATPUOYTHI OOBEKTA

rect. {d Taxxe IIpeaoCTaBUJI HEKOTOPbIE IPUMEPDI KO/J4, 4TOOBI
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IIOKa3aTh, KAK BOCIPOU3BOAUTD 3ByKOBbIE 3(pPeKThI 1 (POHOBYIO MY-
3BIKY JII YBEJIUUEHU YIOBOJbCTBUA [TOJIb30BATEd OT B3aUMOJIEHi-
cTBUA ¢ nporpammoil. I Hakonen, s mokasaJj, Kak UCIIOJIb30BATh
METOJIbI Pygame JUIg N300paKE€HNa HIPUMUTHBHBIX (PUTYP B OKHE.
HecMoTpst Ha TO UTO A NPEACTABUII MHOTO ITIOHATUI B pygame,
HPaKTUYECKH BCE, UTO 5 I0KA3aJI B 3TOMH ITIaBe, ObLIO, 110 CYyTH, IPO-
neAypHbIM. OOBEKT rect ABIAETCA IPUMEPOM 0OBEKTHO-OPUEHTHU-
POBAHHOTO KOJia, BCTPOEHHOT'O HENOCPEACTBEHHO B pygame. B ce-
JyIOIIEH rIaBe f MOKaxy, Kak ucroib3osath OOII B koze, 4TOGLI

HPUMEHSATD pygame 60see 3 ¢pEeKTUBHO.



OBbLEKTHO-
OPMEHTUPOBAHHbIA PYGAME

B aT0li raBe g NpogeMOHCTPUPYIO, KAK Bbl MOKETE

3¢ PeKTUBHO UCII0IB30BaTh MeTOABI OOII

¢ ppeliMBOPKOM pygame. MbI HAaUHEM € IpUMepa
MIPOIIEIlyPHOTO KOJIA, 3aTEM Pa300beM €Tro Ha OTAEIb-
HBIN KJIACC ¥ OCHOBHOM KOJI, KOTOPBIN BbI3BIBAET METO/IbBI
atoro Kjaacca. ITocie gwero MmbI co3gaauM aBa Kjgacca SimpleButton
u SimpleText, KOTOPBIE PEATU3YIOT 6a30BbIE BUJIKETHI HHTEP-
(efica moab30BATENSA: KHOIKY U TTOJIE JITIT OTOOPAKEHUS TEKCTA.

A Taxxe MO3HAKOMIIIO BAC C IOHSATHEM OOPATHOTO BBI3OBA.

Cozpaem 3acraeky msaua ¢ nomoubio Pygame

B riaBe 5 MbI CO3/jaJIM CTAPOMOZAHYIO 3aCTABKY, B KOTOPOU MY IPBI-
raji BHyTpY OkHa (JIMCTHUHT 5.6, €CIu BaM HEOOXOAMMO OCBEKUTH
[MaMSITh).

Koy paboTaer, HO JaHHBIE JJIsI MY U KOJ /IS YIIPABJICHUS Msi-
YOM MEPEIIETEHBI, TO €CTh CYIECTBYET MHOTO KOAA MHUIIMATIN32a-

oM, a KOJ A4 OOHOBJIEHUS U pucoBaHusd Ma49a BJIOKEH B 12-maro-

BYIO CTPYKTYPY.
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Bonee moayabHBIN IOAXOJ 3aKII0YAETCA B Pa30UTUH KO/
Ha KJIacc Ball U OCHOBHYIO IIPOI'PAMMY, KOTOPAs CO3/JA€T dK3EM-
ISP 00'beKTAa Ball M OCYIIECTBIISET BBI3OBBI €TO METO/IOB. 3/1€Ch
MBI pPa3/leJIuM 3TO, U 5 IOKAXKY BaM, KaK CO3/[aBaTh HECKOJIbKO M-
vel u3 Kjacca Ball.

Cozpaem knacc Ball

HauneM c usBIe4eHN BCErO KOA, OTHOCAIIErOCs K MAUY, U3 OCHOB-
HOI TPOTPAMMBbI U IIEPEMEIEHM S €r0 B OTAEAbHBIN Kaacc Ball.
ITpocmaTpuBast NICXOAHBIN KO/, MBI MOKEM YBUJETD, UTO Pa3/ebl,
OTHOCSAIMMECH K MAYY, BKJIIOYAIOT:
+ paszen #4, KOTOPbIH 3arpyKaeT U300paKeHUE MAYA;
+ paszgen #5, KOTOPDIN CO3/AET U MHULIMAJIU3UPYET BCE TEPEMEH-
Hbl€, UMEIOIHE KAaKOEeINOO OTHOIEHMIO K MATY;
+ paszen #8, KOTOPbIH BKJIIOUAET KOJ, I IEpEMEIICHUA MA4a,
OOHAPYKMBas Kpasi A1l OTCKOKA M U3MEHAA CKOPOCTD
1 HaIlPaBJIECHUE;

+ paszen #10, KOTOPBII pUCyeT MsY.

M3 5TOr0 MBI MOKEM C/I€IaTh BLIBOJ, UTO HAIIEMY KJaccy Ball
HOTPEBYIOTCS CAEAYIONUE METOADI:
+ create () —3arpyxaeT M3006pakeHHe, yCTAHABIUBAET MECTOIIO-
JIOKEHNE U MHUITUAJIU3UPYET BCe IIEPEMEHHbIE dK3EMILIAPA;
+ update () — U3MEHAET MECTOIONOKEHNE MAYA B KaXKJI0M ppeit-
Me Ha OCHOBAHMU CKOPOCTH X U ) MsIUa;

+ draw() — pucyer Md4 B OKHE.

IlepBbIil AT COCTOUT B CO3/[JaHUHY HAIKH IIPOEKTA, B KOTOPOU
BaM noHagno6srca gaitn Ball.py nns xnacca Ball, ¢ailsl OCHOBHOTO
kogxa Main_BallBounce.py u manka images, copepsxamas ¢aiin u3o-
opakenns ball.png.

B auctunre 6.1 mokasan koj kaacca Ball.

®Daiin: PygameDemo6_BallBounceObjectOriented/Ball.py

import pygame
from pygame.locals import *

import random

# xjacc Ball
class Ball{():
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def init (self, window, windowWidth, windowHeight) :
self.window = window # 3anomMmHaeM OKHO, UYTOOB MEl CMOIJIM
# HapucoBaThb [o3nHEe
self.windowWidth = windowWidth
self.windowHeight = windowHeight
self.image = pygame.image.load('images/ball.png')

# OpaAMOYTOJIBHMK COCTOMT M3 [X, Y, WMUPMHA, BHCOTA]
ballRect = self.image.get_rect()

self.width = ballRect.width

self.height = ballRect.height

self.maxWidth = windowWidth - self.width
self.maxHeight = windowHeight - self.height

# BrIOMpPaeM MNPOM3BOJIBHYO HAaYaJIbHYL I103MLMIO
self.x = random.randrange (0, self.maxWidth)
self.y = random.randrange (0, self.maxHeight)

# BLIOMpaeMm MNPOM3BOJILHYI CKOPOCThL Mexny -4 m 4, HO He HOJIb
# B 0OOMX HANpPABJIEHUAX X U Y

speedslList = [-4, -3, -2, -1, 1, 2, 3, 4]

self.xSpeed = random.choice (speedsList)

self.ySpeed = random.choice (speedsList)

def update (self):
# HnpoBepsdeM HalMuMe yIapoB O CTEeHy. ECHM OHM €CTb, M3MEeHSeM
# HamnpapileHMe
if (self.x < 0) or (self.x >= self.maxWidth) :
self.xSpeed = -self.xSpeed

if (self.y < 0) or (self.y >= self.maxHeight):
self.ySpeed = -self.ySpeed

# obHoBigeM x m y Ball, mMCHONBE3YysS CKOPOCTbL B OBYX HalpPaBJIEHMSIX
self.x = self.x + self.xSpeed
self.y = self.y + self.ySpeed

def draw(self) :
self.window.blit (self.image, (self.x, self.y))

Jinctmur 6.1. Hoebii knacc Ball

Korga mb1 coznaem DK3EMILIISIP o0beKTa Ball, MeTOp __init ()
IOJIyYaeT TPU YaCTU JAHHBIX: OKHO, B KOTOPOM PUCOBATH, INUPUHY
OKHa U BbICOTY OKHa 0. Mb1 COXpaHsieM IIEPEMEHHYIO window B IIe-

PEMEHHYIO 3K3eMILIsApa self . window, 4TOGBI MOKHO OBLIO €e
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HCIIOJIb30BATh B JJaJIbHENIEM B MeTO/€ draw (), ¥ JJEJTa€M TO K€ ca-
MOE€ C IIEpEMEHHBIMHU dK3eMILIsApa self.windowHeight u self.
windowWidth. 3aTem 3arpyxaeM u300pakeHue Mada, UCIIOIb3Ys
nyTh K (aiiay, u mojgydaeM rect uzodpaxenus msua @. Ham Heo6-
XOJUMO, YTOOBI rect IepecyuTaJ MaKCUMaJIbHbIE 3HAYEHM S JJId X
U ), 9TOOBI MAY BCET/A ITIOJTHOCTDBIO OTOOPpakasca B okHe. [lanee MbI
BRIGHpAEM CIyYallHOE HAYaJIbHOE MECTONOI0KEHUE JUIs Msda ©.

W Hakomnen, ycTaHaBJIMBAaEM CKOPOCTDb HAIIPAaBJIEHUI X 11 Y B IPOU3-
BOJIbHOE 3Ha4YeHue oT —4 110 4 (Ho He (), mpejacTaBIgIONIEe KOTIYE-
CTBO IHUKCeJIeH JUIS IIepeMeleHus B Kax oM (ppeiive @. H3-3a Bcex
BTUX YMCEJ MSAY MOKET MEPEMENMATHCS ITO-Pa3HOMY KaXk/AbIN pas,
KOIJIa MBI 3aIlyCKaeM IporpamMmy. ATU 3HaUEHU A COXPAHAIOTCA B I1e-
PEMEHHBIX 9K3EMILISAPA, YTOObI X MOIJIN MCIIOJIb30BATD IPYTUe Me-
TOJBI.

B ocnoBHoOIl nporpamMmme MbI BbI3bIBAEM METOJ update () B Kax-
JloM (ppeiiMe OCHOBHOIO IUKJIAa M UMEHHO CI0J[a IIOMEIAaeM KO/, KO-
TOPBIN IPOBEPSIET, YAAPSICS JTU M9 0 rpaHuiy okHa ©. Eciu on
9TO JIeJIA€T, Mbl MEHSIEM CKOPOCTbH B 9TOM HAIIPABJICHUU U U3MECH I
€M KOOPAMHATBI XU y (self.x u self.y) Ha TEKYIIYIO CKOPOCTh
B HAIIPABJICHUSIX X 1 Y.

Taxske BbI3bIBAEM METOJ draw () , KOTOPBIA IPOCTO BbI3bIBAET
blit (), 9TOODBI HapHUCOBATh MAY B €r0 TEKYIIUX KOOPAUHATAX X

u y @ B KaKI0M ppeiiMe OCHOBHOTO IUKJIA.

MUcnonbzyem xnacc Ball

Tenepsb Bcsl cBA3aHHAS C MIYOM (DYHKIIMOHAJIBHOCTD ObLIA IIOME-
IeHa B Koj Kjaacca Ball. Bece, 4To He0OGXOAUMO ciej1aTh OCHOBHOM
IIpOTrpaMMe, — 3TO CO3JAaTh MY, 3aT€M B KaXXJOM (ppeliMe BbI3BaTh
MeToxabl update () u draw (). B muctunre 6.2 mokazaHn 3HAYUTEJIHBHO

YHPOIIEHHBIN OCHOBHOM MPOTrpaMMHBIHI KOJ.

®daiin: PygameDemo6_BallBounceObjectOriented/Main_BallBounce.py

# pygame nmemo 6 (a) - wmcnosib3ys kJjiacc Ball, oTOuBaTBH OOMH MAY

#1 - VMnopTupyeM IDaKeTH
import pygame

from pygame.locals import *
import sys

import random

O from Ball import * # BBOmMM KOXI KJjlacca Ball
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#2 — OnpenesigeM KOHCTAHTH
BLACK = (0, 0, 0)

WINDOW WIDTH = 640

WINDOW HEIGHT = 480
FRAMES PER SECOND = 30

#3 — UHMLMaIMBMpYyeM OKpyXeHMre pygame

pygame.init ()

window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))
clock = pygame.time.Clock()

#4 - 3BarpyxaeM BSIJEeMeHTH: M300paxeHMus, 3BYyKM M T. I.

#5 - VHMUMAIMBUPYEM IepeMeHHEEe
oBall = Ball (window, WINDOW WIDTH, WINDOW HEIGHT)

#6 — BECKOHEUHHI LMKJI

while True:

#7 - IlpoBepsieM Hauuue COOHITMM M oOpabaTHBaeM uUx

for event in pygame.event.get () :

if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()
#8 — BunoJsiHgeM IeMcTBus "B pamMxkax dperma

oBall.update () # obHoBNgeMm Ball

#9 — OummaeM OKHO, MpexIe YeM PMCOBATHL €TI0 3aHOBO
window.fill (BLACK)

#10 — PucyeM BCe BJIEMEHTH OKHAa

oBall.draw () # pucyem Ball

#11 — OBOHOBJIZIEM OKHO

pygame.display.update ()

#12 — JlenaeMm naysy
Clock.tick(FRAMESiPERisECOND)

JIuctunr 6.2, Hoeas ocHoBHas nporpaMma, kotopas cospaet akdemnnasp Ball v eeisbiBaer
ero MeTogbl

Ecym BBI cpaBHITE 3Ty HOBYIO OCHOBHYIO ITPOT'PAMMY C UCXOJ-
HBIM KOJIOM B TUCTHHTE 5.6, TO yBUAMTE, YTO OHA 3HAYUTEIHHO MPO-
me 1 siciee. MBI ICIIOIb3yeM OIlepaTop import, 9TOOBI BBECTH KOJ

kaacca Ball ©@. Co3maeM OObEKT Ball, nepejaBasi B HETO yxke
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FOTOBOE OKHO, 4 TAK)K€ €r0 NIUPUHY U BBICOTY (2} COXpaHsAEM UTOrO-
BBII OOBEKT Ball B IEPEMEHHYIO 110 Ha3BaHUEM oBall.
OTBETCTBEHHOCTD 32 IEPEABUKECHUE MAYa TEIEPh JEKUT
Ha KoJie KJ1acca Ball, IO3TOMY 31eCh HAM TOJIBKO HEOOXOANMO BbI-
3BaTh MeTOJ| update () o6bekTa oBall ©. HOCKOJII)KY 00beKT Ball
3HAET BEJUYMHY OKHA, BEJUYNHY U300paskeHUsI Mada ILIIOC €0 Me-
CTOIIOJIOXKEHHE ¥ CKOPOCTH, OH MOKET BBIIIOJIHATD BCE HEOOXO -
Mbl€ BHIYUCJIEHUS, YTOODI IepeMemaThb M4 1 OTOUBATD €ro
OT CTEH.
OCHOBHOM KOJ BBI3bIBAET MeTOA draw () oOobekTa oBall @,

a GaKTUIECKU PUCYHOK BBIIOJHAECTCA OOBEKTOM 0Ball.

Co3zpaem muoro o6nexros Ball

Tenepsb naBaiiTe BHECEM MEJIKOE, HO BAKHOE U3MEHEHUE B OCHOB-
HYIO IPOT'PaMMY, YTOOBI CO3/1aTh HACKOJIBKO OOBEKTOB Ball. TO
O/1HO 13 peaabHbIX NpeumymecTs OOIL: uTo6bI CO3AATH TPU MAYA,
HaM HEOOXOAMMO JIMIIb CO3/1aTh 9K3EMILISAPBI TPEX OOBEKTOB Ball
U3 KJacca Ball. 31ech BOCIOIb3yeMcs 6a30BBIM IIOAXOLOM U CO3/a-
JIM CITMCOK OOBEKTOB Ball. B xaxgoM ppeiime MbI 6yieM TpOBO-
JUTDH UTEPAINIO CITUCKA OOHEKTOB Ball, TOBOPUTD KAXK/JOMY M3 HUX
OOHOBJISITH €0 MECTOMONIOXKEHNE, 3aTEM CHOBA TPOBOJIUTDL UTEPA-
LIMIO, YTOOBI CKa3aTh KaXXJOMY U3 HUX HAPHCOBATDH C€O4.

B muctnare 6.3 mpoaeMOHCTPHUPOBAHA U3BMEHECHHASI OCHOBHAS ITPO-

rpamMma, KOTopas CO3/laeT ¥ OOHOBJISAECT TPU 0OBbeKTa Ball.

®Daiin: PygameDemo6_BallBounceObjectOriented/
Main_BallBounceManyBalls.py

# pygame nmemo 6 (b) - wmcnosne3ys kjacc Ball, oTbuBaThL MHOTO MA4Yen
-—- HOPONyCK ——-—

N BALLS = 3

—-—- HOPONyCK ——-—

#5 — VHuUManmMsupyeM epeMeHHbe

O pballlist = []
for oBall in range (0, N BALLS):
# Kaxnenn pas, Opoxond LMKJ, co3maeM oObekT Ball
oBall = Ball(window, WINDOW WIDTH, WINDOW HEIGHT)
balllList.append(oBall) # moGariigeM HOBHIM Ball B CHOMCOK Ma4yen

#6 — BeCKOHeUHEM LMKJI

while True:
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--— NPONyCK ——-—

#8 - BunoJsiHgeM IeMcTBusa "B pamMkax Qperma
for oBall in balllList:
oBall.update () # oGHOBNgeMm Ball

#9 - OummaeMm OKHO, MpexIe UYeM PUCOBATH €TI0 3aHOBO

window.fill (BLACK)

#10 - PucyeM BCe BJIEMEHTHE OKHAa
for oBall in balllList:
oBall.draw () # pucyem Ball

#11 - OBHOBJIZEM OKHO

pygame.display.update ()

#12 - JenaeMm naysy
clock.tick (FRAMES_PER_SECOND)

Jiuctunr 6.3. Cospanne, nepemeleHne M otobpaxeHme Tpex Maden

MpbI HauMHAEM C IYCTOr'O CIMCKa 06bekTOB Ball @. 3areM Han
uHKﬂ(xmaaeTTpH06beKTaBall,KamabﬁiH3K0T0pmxgo6aBﬂﬂeM
B CIIUCOK OOBEKTOB Ball, ballList. Kaxabiili o6beKkT Ball BbIOU-
PaeT U 3aIIOMUHAET CAYIAHOE HAaYaIbHOE MECTOIOIOKEHNE
U CJIY4aHHYIO CKOPOCTD KAK I HAIIPABJICHUA X, TAK U JJIsI HAIIPaB-
JIEHUS ).

BHYTpHU 0CHOBHOTO ITUK.JIA MBI ITPOBOJIUM UTEPAIIUIO BCEX OOBEK-
TOBBallHO6HmMm€MHX9,WﬂmHHHKmanHWHﬂXHyKammHO
00beKTa Ball Ha HOBOE MECTOIIOJIOXKEHNE. 3aTE€M Mbl CHOBA OpoBO-
JIIM UTEPAIUIO CIIMCKA, BBI3bIBASI METOA draw () JJIsl KaXKJA0ro 00Db-
exkTa Ball ©.

Korpa 3anyckaem nporpaMmy, Mbl BUJUM TPU MU, KayK[bINA
13 KOTOPBIX CTAPTYET U3 IIPOU3BOJIBHOTO MECTOIIOJIOKEHUS U IIepe-
MEMAETCA C MPOU3BOJBHON CKOPOCTHIO x 1 ). Kaskap1it Msa 6e3o0mu-
6OYHO OTCKAKMBAET OT TPAHUIL OKHA.

Hcnonb3ys 06bEKTHO-OPUEHTUPOBAHHDIN IOAXO/, MBI HE BHO-
CUM HUKAKW€ U3MEHEHUS B KJ1acc Ball, MPOCTO MEHSIEM OCHOB-
HyK)HporpaMMy,qT06blOHaynpaBﬂﬂﬂaCHHCKONI06LeKT0BBall
BMCCTOOHHOFOO6B€KTaBall.STOpaCHpOCTpaHeHHMﬁI{Oqub
MOJIOKUTETbHBIH MO609HbBIH 3 pekT koga OOII: xopomo Hamu-

CaHHBbIC KJIACCHI MOJKHO 9aCTO IIOBTOPHO UCIIOJIb30BATb 6e3 u3me-

HEHUI.
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Cozpaem mHoro, muoro o6nexros Ball

MbI MOK€eM U3MEHUTD 3HaYEHUE KOHCTAaHTbI N_BALLS C 3 Ha HEKO-
TOpOE ropaszo 6oJbiIee Ynuca0, HanpuMep 300, YTOObI GBICTPO
CO3/1aTh MHOKeCTBO Msueii (puc. 6.1). amensas mumsb ogHy KOH-
CTAHTY, Mbl BHOCUM OI'POMHbBIE U3MEHEHU B IIOBEJEHUE IIPO-
rpaMMbl. Ka:kp1it MY Hoie psKUBaeT COGCTBEHHYIO CKOPOCTD

1 MECTOIIOJIOKCHHE 1 PUCYET CaM cebs.

Puc. 6.1. Cospanue, nepemelyerne n orobpaxerme 300 o6bvektos Ball

Tor ¢axT, 9TO MBI MOKEM CO3/1ABATH HK3EMILIAPBI JI0OGOTO KOJIH-
9eCcTBa OOBEKTOB U3 OJHOTO CKPHUIITA, OYACT BaXXEH HE TOJIBKO I
onpejeIeHNs] 06 bEKTOB UTPBI, TAKUX KaK KOCMHYIECKHE KOpabJIu,
30M0U, TyTH, COKPOBUIIA U TAK AAJ€€, HO TaKKe IPU CO3AAHUH dJIe-
MeHTOB ynpasiaeHus GUI: kHONOK, (I1askKOB, MOJIEH BBOAA TEKCTA

1 TEKCTOBBIX BbIXOAHbBIX TAHHBIX.

Cozpaem MHOroKpPUaTHO UCMOJIb3YEMYIO 06bLEKTHO-
OPUEHTUPOBUHHYIO KHONKY

[TpocTas kHOMKA — OAUH U3 HAUOOJIEE Y3HABAEMBIX 3JIEMEHTOB I'pa-
¢puueckoro unrepderica noapsoparens. Ee cranzapTHOEe nosese-
HHE — pearupoBaTh HA MC/T90K MbIIIHN. ITonb3oBarenb HAKUMAET

Ha KapTHUHKY KHOIIKHY, a4 3aTCM OTITYCKACT.
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KHONKM OGBIYHO COCTOAT U3 KaK MHWHUMYM JIBYX I/I3O6pa>KCHI/IIL/'IZ
OJHO JUI IPEACTAaBJICHUA COCTOSHU A 6’88{)% (I/IJII/I HOPMaJIbHOTO CO-
CTOAHUA KHO]'IKI/I) " Apyroe Ajsd NpeJACTaBJICHUA COCTOSIHUS 6HU3
(I/II[I/I HaAXaToro COCToOAHUA KHOHKI/I). HOC]IC}IOBaTCJIbHOCTb mer4d-

KOB MOJKHO p2136I/IT]3 Ha cjeAylomue naru.

ITonbzoBaTenb HepeMeniaeT yka3aTe /b MbIIIN HA KHOIIKY.
ITosb3oBaTesnb HAKUMAET KHOIKY MBIIIH.

IIporpamma pearupyer, U3MeHss U300paKEHUE B COCTOSHIE BHU3.
ITosb3oBaTe b OTIYCKAET KHOIKY MBIIIIH.

IIporpamma pearupyert, oTo6paxas n306pakeHIe KHOIIKH BBEPX.

HporpaMMa OCYHIECTBJISIET HCKOTOPOC ,I[CI‘/JICTBI/IC Ha OCHOBAHUN

HaXaTud KHOIIKHU.

Xopomme GUI mo3BoSIOT MOJb30BATENO0 HAKIMATh Ha KHOTIKY,
BPEMEHHO YHTH C HE€, U3MEHsISl PUCYHOK Ha COCTOSHUE BBEPX, A 32~
TeM IIPU BCE EINe 3aKaTONH KHOIKE MBIITH BEPHYTHCA K M300paske-
HUIO, TAK YTO KHOIIKA U3MEHAET CBOU BIJ OOpPAaTHO HA U300paxKe-
Hue BHU3. Eciu moib30BaTe b meaKaeT Mo KHOIKE, HO 3aTeM
YBOJUT MBI B CTOPOHY U OTITYCKAET KHOMKY MBIIITH, 3TO HE CUUTA-
€TCs MIEeTYKOM. DTO O3HAYAET, YTO IIporpaMma IpUHUMAaeT Jei-
CTBHE, TOJBKO KOT/IA TIOJIb30BATEIb HAKUMAET U OTIYCKAET,

B TO BpeMs KaK KypCOp IOMEINEH Ha N300pakeHNe KHOIIKM.

Cozpaem Knacc KHONKMU

TToBeneHne KHOIIKY AOJKHO ObITH OOILIMM U IIOCJIEL0BATEILHDIM JIIS
BCEX KHOMOK, ucnob3yeMbix B GUI, 1osToMy MBI cO3/1a/1uM KJIacc,
KOTOPBIN MO3260TUTCSA 06 0CO6EHHOCTAX NoBeAeHns. Co3as mpo-
CTOM KJIACC KHOIIKH, MBI MOKEM CO3/ABATDh 9K3EMILIAPDI JJI0O0Tr0 KOJIH-
YecTBa KHOIIOK, M OHU OyAyT pabOoTaTh TOYHO TAKUM K€ 0OPa30M.
JaBaiiTe pacCMOTPUM, KaKHe JeHCTBUS KIACCOB KHOIIOK HEOOXO-

VMO TTOAIE PKUBaTh. HaM Hy>KHBI METOABI, YTOOBIL:

3arpyxarb I/1306pa>KCHI/IH COCTOSIHUIT «BBEPX» 1 «BHU3», 3aTEM NHU-
NaJInu3npoBaTb JI00bIE IIepEMEHHDbIC 9K3CMILJIAPA, 4TOOBI OTCJIE-

JKUBATDb COCTOSAHUE KHOIIKM;

COOOIATE KHOIKE O COOLITUAX, KOTOPbIEe OOHAPYKI/JIA OCHOBHAS
HIporpamMmMa, U MpoOBEPAThH, €CTh JIM KaKUe-TN60 KHOIKHU, Ha KOTO-

pble HEOOXOAUMO OTPEArupPOBaTD;

pucoBaThb TEKylee 1/1306pa)KCHI/IC, npeacTapJAdomec KHOIIKY.
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B nucTunre 6.4 npejcrasieH Koj Kjaacca SimpleButton. (Msr
coza M 6oJIee CIOMKHBIN KJacC KHOIKM B IIaBe 7.) ¥ 3TOro Kjaacca
ecTb TpuMeToAa:  init (), handleEvent () mdraw (), KOTO-
pble peaausyioT yIioMsaHyTble jetictBusa. Kox metTona
handleEvent () AeliCTBUTEIHBHO HEMHOTO CJIOKHEE, HO, KaK TOJIBKO

BbI 3aCTaBUTE €TI0 pa6OTaTb, OH OKaJKE€TCsI HEBECPOATHO IIPOCT B 1C-

noab3oBaHuu. He crecHsiiTech pa6OTaTb Ha/J HUM, HO uMeunTe

B BUZY, YTO pe€aM3allrsd KOJa HE TaK BayKHA. BaxabIM MOMeHTOM

3AECH ABJIACTCA IOHMMAaHNE U MCIIOJIb3BOBAHNC PA3/INYIHbIX MECTOJOB.

®daitn: PygameDemo7_SimpleButton/SimpleButton.py

# Kiacc SimpleButton
#
# JVicnosbsyeMm nomxon "KOHEeUHOTO aBTomaTa'"

#

import pygame
from pygame.locals import *

class SimpleButton() :

# Jicnonb3yeTcCa IJIA OTCJIEXMBAHMA COCTOSAHMA KHOMIKM
STATE IDLE = 'idle' # kHONKa BBEepX, Mk HE Ha KHOIKE
STATE ARMED = 'armed' # KHOMNKa BHM3, MEIIb Ha KHOIIKe
STATE DISARMED = 'disarmed' # wmejdyok MO KHONKe, OTKaT

def  init (self, window, loc, up, down): @
self.window = window
self.loc = loc
self.surfaceUp = pygame.image.load (up)
self.surfaceDown = pygame.image.load (down)

# mosyuyaeMm rect KHONKM (MCHOJB3YyeTCs, UYTOOH yBMUIETH,

# HaxoOoMTCSd JIM MBIIL Ha KHOIKE)

self.rect = self.surfaceUp.get rect()
self.rect[0] = loc[0]
self.rect[1l] = loc[1l]

self.state = SimpleButton.STATE IDLE

def handleEvent (self, eventObj): @
# OTo MeTOHI BepHeT 3HaueHMe True, ecCyM NOJIb30BaTellb WeJIKHET
# 1o KHOIKe.

# OOrpiuHO BO3BpamaeT False

if eventObj.type not in (MOUSEMOTION, MOUSEBUTTONUP,
MOUSEBUTTONDOWN) :
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# Kuhomnka pearmpyeT TOJIBKO Ha OTHOCAIMEeCHA K MBIIN CcoBuITUSA

return False

eventPointInButtonRect = self.rect.collidepoint (eventObj.pos)
if self.state == SimpleButton.STATE IDLE:
if (eventObj.type == MOUSEBUTTONDOWN) and

eventPointInButtonRect:
self.state = SimpleButton.STATE ARMED

elif self.state == SimpleButton.STATE ARMED:

if (eventObj.type == MOUSEBUTTONUP) and
eventPointInButtonRect:

self.state = SimpleButton.STATE IDLE

return True # ObUT WEJUOK!

if (eventObj.type == MOUSEMOTION) and
(not eventPointInButtonRect) :
self.state = SimpleButton.STATE DISARMED

elif self.state == SimpleButton.STATE DISARMED:
if eventPointInButtonRect:
self.state = SimpleButton.STATE ARMED
elif eventObj.type == MOUSEBUTTONUP:
self.state = SimpleButton.STATE IDLE

return False

def draw(self): 4
# pucyeMm Tekyumyi BMI KHOIKM B OKHE
if self.state == SimpleButton.STATE ARMED:
self.window.blit (self.surfaceDown, self.loc)

else: # IDLE wmsum DISARMED
self.window.blit (self.surfaceUp, self.loc)

Jiuctunr 6.4. Knacc SimpleButton

Merox  init () HaUMHAETCA C COXPAHEHUS BCEX 3HAUYCHUM,
[epPEeAAHHBIX I€PEMEHHBIM dK3eMILIsApa @, 4TO6bI HCIIOIb30BATD
Jpyrue MeTo/bl. 3aTeéM OH NHUIUATU3UPYET elle HECKOJIbKO Nepe-
MEHHBIX 9K3EMILIAPA.

Kaxaprit pas, korza nporpaMmma 06HapyKMBAET KaKOE-THO0 CO-
ObITHE, OHA BBI3bIBAET METOX handleEvent () @ . CHauaya OH IIPO-
BEPSIET, ABISACTCS JIN COOBITUE OXHUM 13: MOUSEMOTION,
MOUSEBUTTONUP mau MOUSEBUTTONDOWN ©.
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OcTanbHASA 9aCTh PEATUIYETCS B KAUECTBE KOHEUHO20 ABMOMAMA,
MeTOo/a, KOTOPBIH s pacCMOTpIO 60J1ee mopo6Ho B T1ase 15. Kox He-
MHOTO CJIOKEH, U HE CTECHSINUTECh N3yIUTh, KAaK OH pabOTaET,

HO Ha JJAHHBII MOMEHT OOpaTUTE BHUMaHNE, YTO OH HCIIOJIb3YeT IIe-
PEMEHHBIE 3K3eMILIsIpa self . state (B TeUEHME HECKOTBKIX BBI30-
BOB), UYTOOBI OOGHAPY>KUTb, MEJKHYJ JIU OJb30BATEIb ITO KHOIIKE.
Metox handleEvent () BO3BpalaeT 3Ha4Y€HUE True, KOrja rnojab30-
BATEJIb 3aBEPINACT IETIOK MBIIIH, HAKMMAs KHOIKY, a 3aTEM ITO3]T-
Hee OTITyCKas ee Ha TOMU ke KHOIKe. Bo BcexX OCTaNbHBIX CAyJIaax
handleEvent () Bo3Bpamaet False.

M naxoHer, MeToj; draw () MCIOJIb3YEeT COCTOSHUE TIEPEMEHHON
9K3EMILIApA OObEKTA self.state, YTOOBI pEMUTH, KaKOE N300pa-

JKeHue (BBepX HJIM BHU3) pUcoBaTh @.

OcHoBHOM KOA, ucnonb3ylowuii SimpleButton

YT0o6bI HCITOIH30BATh SimpleButton B OCHOBHOM KOJi€, MbI CHa-
yajia Co3/laeM dK3EeMILISAP U3 Kjacca SimpleButton nepejy HayaIoM

OCHOBHOTO IIMKJI4 C IIOMOIIbIO CTPOKH, HOHO6HOI>JI 3TOU:

oButton = SimpleButton (window, (150, 30),
'images/buttonUp.png',
'images/buttonDown.png')

Omna co3faeT o6beKT SimpleButton, yKa3bIBas MECTOIOJIOXKE-
HUE JUIS €0 OTOOpakeHUs (Kak OOBIYHO, KOOPAMHATHI ITPEACTaBIIC-
HBI JUIS1 BEPXHETO JIEBOT'O YIVIA OTPAHUYHUBAIONIETO TPSAMOYTOTbHU-
Ka) ¥ IPEJOCTABJISAS ITyTU K U300PaKEHUSIM KHOIIKY BBEPX M BHU3.
B ocHOBHOM IMKJIE KAXKABIH pa3, KOTAA IPOUCXOAUT COObITHE, HAM
HeOoOXOMMO BbI3bIBATh MeTOJ handleEvent (), 4TOOBI YBUJIETD,
IIEJIKHYJI JIU IT0JIb30BaTe b 110 KHOIIKe. Eciini noib3oBarens meka-
€T I10 KHOIIKE, IIPOTPaMMa JIOJKHA BBIITOTHUTD KaKOe-TO JIeCTBUE.
Tak>xe B OCHOBHOM IIUKJIE HEOOXOAVMO BbI3BATH METOJ draw (),
YTOOBI OTOOPA3UTH KHOIIKY B OKHE.

MBI co3/1aIJM HEOOIBIIYIO TECTOBYIO IPOIPAMMY, KOTOpas 6y-
JIeT reHepupoBaTh HHTeP(eiic moap3oBares, Kak Ha puc. 6.2, uro-
ObI BKJIIOYUTH OJJH 9K3eMIISIP B SimpleButton.

Kaskp1ii pas, Korja nojib3oBaTesb 3aBepUIaeT e TYOK 110 KHOII-
Ke, IporpaMMa BBIBOJUT CTPOKY TEKCTA B 000JIOUKE, I/[€ HATTUCAHO,
YTO KHOIIKA OblIa HaskaTa. B simctunre 6.5 copepkuTcsa 0CHOBHOMN

IIPOrPaMMHBINA KOJ.
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Puc. 6.2. Nutepdeiic nonb3osaTens NporpaMmbl € OAHUM SK3EMMNASPOM
SimpleButton

®Daiin: PygameDemo7_SimpleButton/Main_SimpleButton.py

# Pygame memo 7 - TecT SimpleButton
-—- MOPOIYyCK —-—-—
#5 - MHMUMAIMBUPYEM IepeMeHHEEe

# cozmaem skszeMmigp SimpleButton
©® oButton = SimpleButton (window, (150, 30),
'images/buttonUp.png"',
'images/buttonDown.png')

#6 — BEeCKOHEUHBIM LMKJI

while True:

#7 - IlpoBepsgeM Haauuye CcOOBITMN M oBpabaTEBaeM uX
for event in pygame.event.get () :
if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()

# nepenaeM COOBITME KHOIIKE, CMOTPMM, OBUIA JIM OHa HaxaTa

2] if oButton.handleEvent (event) :

3] print ('User has clicked the button')
#8 — BruosHgeM nerncTBusa "B paMmkax dperva
#9 — OumimaeMm OKHO

window.fill (GRAY)

#10 - PucyeM BCe DJIEMEHTH OKHa
(4] oButton.draw () # puUCyeM KHOIKY
#11 - O6GHOBJISEM OKHO

pygame.display.update ()

#12 - Ienaem naysy
Clock.tick(FRAMES_PER_SECOND)

JInctunr 6.5. OcHoeHas nporpamma, kotopas co3paet SimpleButton u pearupyer
Ha Hero
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W BHOBDL MBI HAUMHAEM CO CTAHJAPTHOTO mabJIoHa pygame
u3 r1aBbl b. Ilepe; HauaI0M OCHOBHOTO ITUKJIA MBI CO3/[a€M dK3€M-
masgp SimpleButton 0, yKa3bIBask OKHO, B KOTOPOM HY3KHO PUCO-
BaTh, MECTOIIOJIOKEHUE, ITYyTh K 1/1306pa>{<eH1/110 BBEPX U ITYTh K U30-
Opa’kKEeHUIO BHU3.

Kaskp1ii pas, npoxojiss OCHOBHOM IIUKJI, HAM HEOOXOUMO pearu-
poBaTh Ha OOHApY>KEHHbIE B OCHOBHOII IporpaMme coopiTus. Yro-
ObI peanus3oBaTh 3TO, MbI BbI3bIBaeM MeTOA handleEvent () Kjacca
SimpleButton ® u nepejgaeM event U3 OCHOBHOU IPOrpaMMBbI.

Metojg handleEvent () oTciaexUBaeT BCe JEeHCTBUS ITI0JIb30Ba-
TeJIst C KHOIKOM (HasKkaTue, OTIIyCKaHUE, OTKAT, BOSBpaT). Korna
handleEvent () npuHUMaeT 3HAaYEeHUE True, yKa3biBasi, YTO IPO-
M301IeI IETIOK, Mbl OCYIECTBIIAEM AEHCTBUE, CBA3aHHOE C HaXKa-
THEM KHONIKH. 3/IeCh MbI IIPOCTO BBIBOAMM COOOIIEHNE .

U HakoHel, BbI3bIBAEM METOJ KHOIIKU draw () @, 4TOObI Hapu-
COBATb 1/1306pa>{<eHI/Ie, MPEJCTABILIONEE ITOAXOAIIEE COCTOSHUE

KHOITKY (BBEPX MJIU BHU3).

Cozpaem nporpammy ¢ HECKOJIbKMMM KHONMKAMM

C mmomoIpIo Kjaacca SimpleButton MbI CIIOCOOHBI CO3/JaTh AK3EM-
ILISIPBI HEOOXOAUMOT O HaM KOTM4YecTBa KHOoNoK. Hanpumep, MoxxeM
U3MEHHUTD HAlly OCHOBHYIO IIPOI'PAMMY, YTOObI OHA BKJIIOYAIa TPU

dK3eMILIApa SimpleButton, Kak MOKa3aHO HA puc. 6.3.

Puc. 6.3. OcHoeHas nporpamma c Tpems obvektammu SimpleButton

UYT0O6BkI cAieTaTh 3TO, HAM HE HYXKHO BHOCUTH KaKHE-THO0 U3Me-
HeHUs B aiiy kgacca SimpleButton. MbI IPOCTO U3MEHSIEM OC-
HOBHOI KOJ[, YTOOBI CO31aTh K3EMILTSIPBI TPEX OO'bEKTOB

SimpleButton BMECTO OJHOTO.

oButtonA = SimpleButton (window, (25, 30),
'images/buttonAUp.png',
'images/buttonADown.png")

oButtonB = SimpleButton (window, (150, 30),
'images/buttonBUp.png',
'images/buttonBDown.png")

oButtonC = SimpleButton (window, (275, 30),
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'images/buttonCUp.png"',
'images/buttonCDown.png')

Tenepb HaM HYKHO BbI3BaThb MeTOJX handleEvent () aJs Bcex

TPEX KHOIIOK!

# nepemnaeM COOHTHME KaxXIOM KHOIKE, CMOTPMM, OBJIA JIA
# ona HaxaTa
if oButtonA.handleEvent (event) :
print ('User clicked button A.')
elif oButtonB.handleEvent (event) :
print ('User clicked button B.')
elif oButtonC.handleEvent (event) :
print ('User clicked button C.')

4| HaKOHCL, pUCYECM KHOIIKM!

oButtonA.draw ()
oButtonB.draw ()
oButtonC.draw ()

Korza sanycture nporpaMmy, Bbl yBUJUTE OKHO C TPEMs KHOII-
kamu. [Ilerdox mo 1060 U3 HUX BEIBOAUT COOOIIEHUE, cojepika-
mnee MM KHOIKU, KOTopast OblLIa HaYKaTa.

KomoueBas ujied 3/1ech 3aKJII09A€TCA B TOM, YTO, IIOCKOJIbKY MBI UC-
MOJIb3YEM TPU 9K3EMILIIPA OJJHOTO M TOTO K€ KJyacca SimpleButton,
IIOBEJ[EHUE BCEX KHOIIOK 6y,/1eT UJIEHTUYHBIM. BaxxHoe npenmyine-
CTBO 3TOTO IOJX0/A — JI000€ U3MEHEHNE KOJ[a B KJIacce
SimpleButton NOBIMAET HA BCE KHONKM KJIacca, Uit KOTOPbBIX
GBI CO3JAHbI sKk3eMILIApbl. OCHOBHOI MporpaMMe He CTOUT oec-
IIOKOUTHCA HU O KAKUX JACTAIAX BHYyTPCHHEN pa6OTbI KO/Ia KHOIIKY,
en IpPOCTO HEOOXOMMO BbI3bIBATb MeTOX handleEvent () a1 Kax-
JIOM KHOITKU OCHOBHOTO MUKJIa. Kakaass kHomka 6YZ[€T BO3BpaIaTh

3HaueHue True wiu False, 0603Haqa;1, ObLIa JIU Ha)KaTa KHOITKA.

Co3aaem MHOroKpPATHO UCMOJMIb3YEeMOe
OTOOpaXEeHMe TeKCTa

B nporpaMmme pygame €CTb Ba Pa3JIMYHBIX TUIIA TEKCTA: OTOOpa-
’KaeMbId ¥ BBOAUMBIH. OTOGpaskaeMblil TEKCT — 3TO BbIXOJHDIE JaH-
HbIC BAIIeH MPOTPaMMBbI, 3KBUBAJECHTHBIE BBI3OBY (DYHKITUN

print (), 3a UCKJIIOYEHUEM TOTO, YTO OHU 0T06pa>KaIOTCH B OKHE
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pygame. BBOAUMBII TEKCT — 3TO CTPOKA BXOJHDIX JAHHBIX OT IOJIb-
30BaTeid, SKBUBAJEHTHAA BbI3OBY input (). B aToM pasaene g 6yny
paccMaTpUBaTL OTOOPAKAEMBII TEKCT. A B CJIeyIOIEl IJIaBE MbI

IIOCMOTPHM, KaK pa6OTaTb C BBO/IOM TE€KCTAa.

lWarn aong oTo6paXKeHns TeKeTa

Orob6pakxeHue TEKCTa B OKHE IPEACTABIISAET COOO0M JOCTATOYHO
CJIOKHBIH Ipoliecc B pygame, IOTOMY UTO HaJI0 HE ITPOCTO MOKa-
3aTh €0 B BUJIE CTPOKU B 0060JI0YKE, HO TAKXKE BLIOPATH MECTOIIOJIO-
JKeHMe, MPUPTLI, pazmepbl MPU@TOB U npoune aTpubyTsl. Hanpu-

MEP, BbI MOJKETE NCII0JIb30BATDH HO,Z[O6HI)IIL/’I KOoa:

pygame. font.init ()

myFont = pygame.font.SysFont ('Comic Sans MS', 30)
textSurface = myfont.render ('Some text', True, (0, 0, 0))
window.blit (textSurface, (10, 10))

Mb!I HauHEM ¢ UHUIMAJIU3AIMN CUCTEMBI IPUQTOB B pygame;
C/leJIaeM 9TO Iepe] HadaJJOM OCHOBHOT'O IIMKJIA. 3aTeM CKaKeM
pygame 3arpy3uTb KOHKPETHBIN IMPUQT U3 CUCTEMBI, yKa3aB €ro
uMms. 3gech Mbl 3anpocuM mpugT Comic Sans pasmepom 30 nmyHk-
TOB.

Cuepyonuii mar — KJ04eBOi: MbI UCIIOJIb3YeM 3TOT IIPUT,
YTOOBI BU3YAAUSUPHOEAM HAII TEKCT, YTO CO3/ACT rpadUIecKoe U30-
Opa’keHMe TEKCTa, B pygame Ha3bIBaeMOe nogepxrnocmuio. Mbl npe-
JIOCTABUM TEKCT, KOTOPBIA XOTUM BBIBECTH, OYJI€BO BbIpAaKEHUE, CO-
obImaomniee, XOTUM JIM MbI CIJIAJIUTD €ro, 1 1BeT B popmare RGB.
3necn (0, 0, 0) yKa3bIBa€T, YTO MbI XOTUM, 4TOOBI TEKCT ObLI
uyepHbIM. M HakoHeIl, NCrIoab3ys blit (), MbI HApHUCyeM H300paxe-
HIE TEKCTa B OKHE B HEKOTOPOM MECTOIOJIOKEHUH (X, ).

ITOT KOZ XOpomo paboTaeT JAJsi OTOOpAKEHUA B OKHE IIPEJIO-
CTaBJIEHHOTO TEKCTa B 33/JAHHOM MecTonoaoxkeHnu. OpHaxo, ecau
TEKCT HE MEHSIETCSI, BbI IOTPATUTE MHOTO BPEMEHU BIIYCTYIO, BHOBb
cozjaBas textSurface Npu KaxJA0i UTEPALUN OCHOBHOTO IIUKJIA.
Tak:ke HeOOXOUMO IOMHUTDb O MHOKECTBE JIeTaJIeH, U BbI JOJKHBI
BC€ UX BBINOJHUTD IPABUJILHO, YTOOBI HAPUCOBATH TEKCT JOJKHBIM
06pa3oM. boOIbIIYIO YaCTh 3TUX CJIOKHOCTEH MBI MOKEM CKPBITD,

CO314aB KJjiacc.
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Cozpaem knacc SimpleText

W jest 3akI109a€TCs B TOM, YTOOBI CO3/1aTh HAGOP METO/IOB, KOTO-
PBIii 103a60TUTCS O 3arpy3ke mpudTa 1 OTOOPAKEHUH TEKCTA

B pygame, YTO 06G03HAYAET, UTO HAM GOJIbIIE HE HY>KHO 3aIIOMIHATh
JeTaan peanusanuu. B rcruHre 6.6 copepKUTCS HOBBIH KJIACC 0L

Ha3BaHMUEM SimpleText, KOTOPBII BBIIIOJIHSICT 3Ty PAOOTY.

®Daiin: PygameDemo8_SimpleTextDisplay/SimpleText.py

# Kilacc SimpleText

import pygame
from pygame.locals import *

class SimpleText () :

def init (self, window, loc, value, textColor):
pygame.font.init ()
self.window = window
self.loc = loc
self.font = pygame.font.SysFont (None, 30)
self.textColor = textColor
self.text = None # Tax uTO BH30B setText Hmxe
# npuBemeT K CO3IAHMIO M300PaxXeHMs TEeKCTa
self.setValue (value) # HacTpamBaeM MCXOIHEIM TEKCT OIS

# oTobOpaxeHmsa

(4] def setValue (self, newText):
if self.text == newText:

return # HMUErO HE MEHATH

self.text = newText # coxpaHseM HOBHI TEKCT
self.textSurface = self.font.render (self.text, True,
self.textColor)

def draw(self):
self.window.blit (self.textSurface, self.loc)

JInctuHr 6.6. Knacc SimpleText ana otobpaxeHus TekcTa

Br1 moxeTe BOCIIPUHUMATDh 00DbeKT SimpleText Kak moJe
B OKHE, I/le XOTUTE, YTOOBbI OTOOpaXkKaICI TEKCT. BbI MokeTe ero uc-
IIOJIb30BATD JJI OTOOPAXKEHHU S HEM3MEHHOTI'O TEKCTA METKU M
JJ1S OTOOPAKEHH S TEKCTa, KOTOPBII MEHSAETCS B IIPOLecce PadOThI

nporpaMMbl.
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Y knacca SimpleText ecTh JIMIIbL TPU MeTOAA. MeTox
__init () @ oxujaeT OKHO, Iie MOXKHO PUCOBATH, MECTO B HEM,
I/l JO/LKEH OBITD TEKCT, JII000H NCXOTHBIN TEKCT, KOTOPLII BbI XO-
TUTE OTOOPA3UTD B I10JIE€, U IIBET TEKCTA. BbI30B pygame . font.
init () @ 3amyckaeT cucremy mpudToB pygame. BpI30B B mepBom
CO3/IaHHOM dK3eMILIsApe o6bekTa SimpleText PaKTUUECKU BBIIIO-
HAET HHUIUaIn3anuio. JIloobie JoI0IHUTEIbHbIE OO BEKTI
SimpleText TakkKe OYJyT OCYIIECTBIATh 3TOT BbI30OB, HO, IIOCKOJIb-
Ky IIPUQTHI yKe ObLIN MHUIUMATI3UIPOBAHLI, OH 3aBEPIIUTCS MO-
MEHTaJbHO. MBI CO3a/IUM HOBBII 00BEKT Font ¢ IOMOITLIO
pygame. font.SysFont () ©. Ykazas None BMeCTO KOHKPETHOTO
uMeHU mpudTa, 6yeM NCI0Jb30BATh JI0O0H CTAHAPTHDIN CU-
CTEMHBII mpudgT.

MeTox setValue () BU3yaJU3UPYET U300paKeHUE TEKCTA, YTO-
OBl II0KA3aThb €T'0, M COXPAHAET 3TO U300paKeHUE B IEPEMEHHOI dK-
3eMIuisipa self. textSurface @. Bo BpeMs BBIIIOJIHEHUS IPOrpaM-
MBI KaK/IbIM pa3, KOIjla XOTUTE U3MEHUTD IIOKAa3bIBAEMbIN TEKCT, BbI
BBI3bIBAETE METOJ setValue (), mepejaBas HOBBIA TEKCT JJIsl OTO-
6pa>{<eHI/1;1. Y MeTona setValue () ecTh TaKKe ONTUMU3AIUSA: OH
3aIIOMMHAET NOCJIEAHNN BU3YaIU3UPOBAHHBINA TEKCT U, IIPEXKIE
YEM CJIEJIATh YTO-TO €IIE, IPOBEPSET, ABJAETCS JIU HOBBIA TEKCT
TEM K€ CaMbIM, YTO U PEALIAYIUI. Eciiu TeKCT He M3MeHWICS, HU-
YEro HE HAJO JIeJaTh, U METOJ, IPOCTO BO3BpamaeT ero. Eciau ecth
HOBBII TEKCT, OH BU3YaIM3UPYET €ro Ha IOBEPXHOCTD, YTOOLI HAPU-
COBaTbh.

MeTon draw () © pucyer B OKHE B 33JJAHHOM MECTOIOJIOXKCHIHI
n3obpaxkeHue, CoJieprKaliee IepeMEHHYIO dK3eMILIApa self .
textSurface. TOT METOJ JOJIKEH BbI3BIBATHCA B KaxKJoM ¢peiime.

YZIaHHOI‘O IIoAxoJa CymeCcTBYCT MHOJKCECTBO IIPENMYIIECTB.

+ Kiacc ckpbiBaeT Bce geTanm BU3yaJu3allui TEKCTA pygame, TaK
YTO HOJb30BATEJIIO 3TOTO KJIAaCCa HET HEOOXOAUMOCTHU 3HATD,
KaKHe Crenu@uyIHbIe 15 pygame BbI30BBI HCOOXOAMMBI JIJIST OTO-
OpakXeHUs TEKCTa.

+ Kaxnawprit 06bekT SimpleText 3alIOMHUHAET OKHO, B KOTOPOM OH
PUCYET, MECTOIIOJIOKEHME, KyAA TEKCT JJOJKEH ObITD IIOMEIEH,

u 1iBeT TekcTa. CiejoBaTeIbHO, BAM HEOOXOIMMO YKA3aTh 3TH
3HAYEHM s JTUIIb OJUH Pa3, KOIJ[A BbI CO3/Ia€Te 9K3EMILIAP

SimpleText, 0OBIYHO IEPE] HAYATIOM OCHOBHOI'O ITUKJIA.
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+ Kaxp1ii 06beKT SimpleText TakKe ONTUMUIUPOBAH, YTOGHI
3aIIOMHHUTB KaK TEKCT, KOTOPBII €My ObIJIO CKa3aHO HAPHCOBATh
B IIPOINLIBIN pa3, Tak U u3o6paxkenue (self.textSurface),
CO3JIaHHOE UM M3 TeKyIiero Texcra. EMy Bcero simmnms Heo6X0uMo
BH3yaJU3UPOBATH HOBYIO IIOBEPXHOCTD, KOIZA TEKCT U3MEHSIETCS.

+ Yr06BI OTOOPA3UTH HECKOJBKO YACTEH TEKCTA B OKHE, BAM HEO0-
XOJHMMO JIUIIb CO3/[ATh AK3EMILISPbI HECKOIBKUX OObEKTOB
SimpleText.JTO KJIIOYEBOE MOHATHE OOBEKTHO-

OPHUECHTHUPOBAHHOTO IIPOIrPAMMNPOBAHMI.

Aemorepcusa Ball ¢ SimpleText u SimpleButton

Ternepb MbI U3MEHUM JTUCTUHT 6.2, YTOOBI UCIIOJIb30BATH KJIACCHI
SimpleText u SimpleButton. OGHOBIEHHAA IPOTPaMMa

B cTUHTE 6.7 OTCIEKNUBACT KOJINIECTBO IIPOXOXKICHUIT OCHOB-
HOTO LIMKJIA 1 COOOIAET 3Ty MH(POPMAITUIO B BEPXHE YaCTH OKHa.

[ITeruoK MO KHOIIKE NMepe3arpy3ku MPUBOJUT K COPOCY CIETUUKA.

®Daiin: PygameDemo8_SimpleTextDisplay/Main_BallTextAndButton.py

# pygame memo 8 - SimpleText, SimpleButton m Ball

#1 -

VIMIIOPTUPYEM IaKeThl

import pygame

from

pygame.locals import *

import sys

import random

O from
from

from

#2 -

BLACK =
WHITE

Ball import * # BBOImMM KOI kJjlacca Ball
SimpleText import *
SimpleButton import *

OnpenesiseM KOHCTAaHTEH
(0, 0, 0)
= (255, 255, 255)

WINDOW WIDTH = 640
WINDOW HEIGHT = 480
FRAMES PER SECOND = 30

#3 -

VHULMAIN3UPYyEM OKPYXeHMe pygame

pygame.init ()
window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))

clock

#4 -

= pygame.time.Clock ()

3arpyxaeM 3JIEMEHTH: M300paxeHMus, 3BYKM M T. I.
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#5 - VHMLMAIM3UPYEM IepeMeHHLBEe
® oBall = Ball (window, WINDOW WIDTH, WINDOW HEIGHT)
oFrameCountLabel = SimpleText (window, (60, 20),

'Program has run through this many loops: ', WHITE)
oFrameCountDisplay = SimpleText (window, (500, 20), '', WHITE)
oRestartButton = SimpleButton (window, (280, 60),

'images/restartUp.png', 'images/restartDown.png')

frameCounter = 0

#6 — BeCKOHeUHEIM LMKJI

while True:

#7 - IlpoBepseM HaaMume COOHBITMM M OOpabaTHBaeM UxX
for event in pygame.event.get () :
if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()

(3] if oRestartButton.handleEvent (event) :

frameCounter = 0 # xHOIKa HaxaTa, cOpacChHBaeM CUETUMK

#8 — BrosiHSeM OencTBusa "B pamkax dperima"
(4] oBall.update () # obuoBngem ball

frameCounter = frameCounter + 1 # yBejuumuBaeM KaxIbll dperM
(5] oFrameCountDisplay.setValue (str (frameCounter))

#9 — OummaeM OKHO, MpexIe UYeM PUCOBAThL €0 3aHOBO
window.fill (BLACK)

#10 - PucyeM BCe 2JIEMEHTH OKHa
(6] oBall.draw() # pucyem ball
oFrameCountLabel.draw ()
oFrameCountDisplay.draw ()
oRestartButton.draw ()

#11 - OOHOBJIZEM OKHO

pygame.display.update ()

#12 - JlejaeM maysy
Clock.tick(FRAMESiPERisECOND)

JluctuHr 6.7. MNpumep ocHOBHOM Nporpammbl, 4Tobbl oTobpasmts Ball, SimpleText
nSimpleButton

B BEPXHEN 9aCTU IPOTPAMMBbI Mbl UMIIOPTUPYEM KOJ, KJIACCOB
Ball, SimpleText u SimpleButton @. Ilepes HaYaI0M OCHOBHOIO
IMUKJIA CO3/]a€M IK3eMILISIp Ball @, 18a 9K3EMILIsSIPA KJIacca
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SimpleText (oFrameCountLabel JiJIss HEU3BMEHHOMN METKU COOOIIIE-
HUSA U oFrameCountDisplay Il I3MEHSIONUXCSA OTOOPAKEHUN

¢ peliMoB) 1 3K3eMILIAp K1acca SimpleButton, KOTOPBIM XPAHUM
B oRestartButton. MblI Takke MHUIIAAIU3NUPYEM IIEPEMEHHYIO
frameCounter B 3HAYEHUU HOJIb, KOTOPYIO Oy/1€M yBEIUYUBATD
KaKAbIN pa3 BO BpeMs IIPOXOXKJEHU A OCHOBHOIO ITUKJIA.

B ocnoBHOM 1UKJIE MpOBEpsiEM, HasKaJl JIM IOJIb30BaTEIb KHOII-
Ky II€pe3arpysKu ©. Eciu True, cOpachIBaEM CYETUHK (PPEIMOB.

O6HoBAsIEM O3ULMIO Ms1ya @. YBeauuuBaeM c4eTUMK Jpeir-
MOB, 3aT€M BbI3bIBaeM MeTOJ setValue () TEKCTOBOTO IIOJsI, YTOOBI
0TOOPA3UTHL HOBOE YMCIO (ppeiimoB ©. 1 nakouer, pucyeM Msi4, BbI-
3pIBas MeTOJ draw () JJIs KaXaA0oro oobekTa @.

ITpu co3paHmy 5K3eMILISIPOB OOBEKTOB SimpleText MOCACAHUNA
APT'YMEHT — I[BET TEKCTA, ¥ MBI yKa3aJU, YTO OOBEKTHI JJOJKHBI BU-
3yaIM3UPOBATHCSA B IBETE WHITE, 4TOOBI OHU GBI BUHBI HA POHE
BLACK. B cienyromeii rinase g MOKaXy, KaK paCIIMPUTD KJIacC
SimpleText, YTOOBI OH BKJIIOYAJT GOJIBIIEC ATPUOYTOB, HE YCIOMKH S
pu 3ToM HHTepdelic kracca. Mbl co3nanum 6oiee MoTHOPYHKITHO-
HaJIbHBINA TEKCTOBBIA OOBEKT C IMOAXOASIINIM KOJUUYECTBOM 3HAYEHUI
10 YMOJIYAHHIO JIJIsI Ka)K/[OTO U3 3TUX aTPUOYTOB, HO IIPU 3TOM IIO3BO-

JIHIOH_[I/Iﬁ nepeonpeaACIATb UX I10 YMOJI9aHUIO.

CpaBHenune uHtepdenca n peanmsaumm

IIpumeprnr SimpleButton u SimpleText MOAHUMAIOT BaKHYIO
TeMy cpaBHEHUs nHTepdelica u peanusanuu. Kak 6b010 ynoMsanyTo
B r1aBe 4, nHTEpdEc OTHOCUTCSH K TOMY, KaK YTO-TO HCIIOIb3yeTCH,
B TO BpeMs KaK peaanu3aiiusg OTHOCUTCS K TOMY, KaK 4TO-TO pabo-
TaeT (BHyTpPEHHE).

B cpene OOII unrepdeiic npeacTapiseT COG0H HAGOP METOAOB
B KJIACCE U CBSI3AHHBIX C HUMU IIAPAMETPOB, TAKIKE N3BECTHBIN KAK
npozpammnviit unmeppetic npusoncerusn (API). Peanuzanus — aTo
(paxTUIECKUIT KOJ BCEX METOJOB KJIacca.

Brenramii makeT, Takol Kak pygame, CKOpee BCETO OY/ET Imo-
CTABIATHCA ¢ foKyMeHTanuei API, o6bacHAIome JOCTYIHBIE BBI-
30BbI 1 aprMeHTbI, KOTOpI)Ie BbI JOJIKHBI Hepe/:[aBaTb HpI/I KaXXJ0oM
BbI30BE. [lorHas fokymeHTAanua pygame API focTynaa mo agpecy
https://www.pygame.org/docs/.

Korpga nuiere Koj, KOTOPBIi BbI3BIBAET pygame, BaM HE HY>KHO

6ECITOKOUTHCS O peamm3anmnu NCIOJIb3YyEMbIX BAMU METOOB.
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Hanpumep, xorna BbI3bIBaeTe blit () st pucoBaHUS H306paske-
HUs, Bbl HA CAMOM JI€JI€ HE B Kypce, KaKblit () xenxaeT cBOIO pa6o-
TY; BaM JINIIb HEOOXOAMMO 3HATD, 41O J€Ia€T BBI3OB U KaKUe apry-
MEHTBI He0OX0AUMO nepenaTh. C Apyroil CTOPOHBI, BB MOKETE
ObITH yBEPEHDI, YTO KOHCTPYKTOP, KOTOPBIA HAIIICAJ METO],

blit (), Tm@areabHO NPOAYMAJ, KaK CJeIaTh pa60Ty blit () makcu-
MaJIbHO 3 (PEKTUBHOMN.

B Mupe nmporpaMMupoBaHHs MBI YaCTO IIPUMEPSIEM Ha ce6s 1Be
POJIM — KaK KOHCTPYKTOpPA, TaK ¥ Pa3paboTINKA IPUIOKEHU, IO
3TOMY HaM HEOOXOAMMO IPUJIOKUTD YCUIUA I pa3pabOTKU TaKUX
API, koTOpBIE HE TOJIBKO HIPUMEHUMBI B TEKYIIEH CUTyaIIH,

HO TaK)K€ OKaXKyTCd JOCTATOYHO OOIIUMH, YTOODI X MOIJIM MCIIOJIb-
30BaTh HAIIX OYAYIIUE IIPOIPAMMBI M IIPOTPAMMbI, HAIICAHHBIE
apyrumu goabmu. Hamm kracce! SimpleButton n SimpleText gB-
JISTIOTCSI XOPOUIUMU IIPUMEPAMHU, TAK KaK OHU HAIIMCAHbI B TAKOM
00I1eM BH/JIE, YTO UX MOYKHO C JIETKOCTBIO MHOI'OKPATHO IPUMEHATD.
A pacckaxy nogpobHee o NpenMyIecTBax nHTEpdeiica mo cpasHe-
HUIO C peaju3anueil B riaase 8, KOrja Mbl 6yleM U3yJaTh MHKAIICYJIs-

IUIO.

O6parTHbie BbI3OBbI

IIpu ncrob3oBaHUM 00BbEKTA SimpleButton MBI yIpaBJseM IIPo-
BEPKOI pakTa HAKATUA KHOIIKU U PeaKkIieil Ha Hee cIeyIoIUM

ob6pazom:

if oButton.handleEvent (event) :
print ('The button was clicked')

ITOT MoAX0] K 06paboTKe COOLITHIA XOPOIIO paboTAET C KJIac-
coM SimpleButton. OgHako HEKOTOPKIE Apyrue nakeTol Python
Y MHOTHE JIPYTHE A3BIKU IIPOIPAMMHPOBaHUS 00pabaThIBAIOT COObI-

THSI NHBIM CIIOCOOOM: C IIOMOIIBIO 00pammo020 6513064,

O6parHbi Bbi3oB (callback)
DyHKuMa unm MeTon 06bEKTA, KOTOPbIM BbI3LIBAETCS, KOFAA NPOUCXOAUT
KOHKpEeTHOe aencTBue, CobbITHE UNK yCnoBMe.

IIpocThIM cIOCO60M MOHATH 3TO GYAE€T BCIIOMHUTD IOMYISIPHOE
kuHO 1984 roga «OxoTHHKH 3a npuBUeHUAMI>». CioTaH puabma —

«KoMmy BBI cO61paeTech 3BOHUTH?». B knHOpMIBME «OXOTHUKA
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32 IPUBUJICHUSIMU» 3AIYCKAIH PEKJIAMy Ha TeJI€BUICHUU, KOTOPaAs
COO0IIAIA JTIOASAM, ITO €CJIM OHU YBU/IEJIH IPUBH/IEHNE (3TO COOBI-
THE, KOTOPOE HEOOXOANMO UCKATD), TO JODKHBI TO3BOHUTH OXOT-
HHUKaM 32 IPUBUJICHUAMU (OOPATHBIH BBI30B), YTOOBI N30ABUTHCS
ot Hero. [Tocie noaydenus Bpr3oBa OXOTHUKH 32 IPUBHICHUSIMU
HPEAITPUHUMAIN COOTBETCTBYIONNE ACHCTBUS, UTOOBI N30ABUTHCS
OT IIPUBUCHHUSI.

B kavecTBe npuMepa pacCMOTPUM OOBEKT KHOIIKH, KOTOPBIN
MHUIUAIN3UPOBAH JJIst 00paTHOro Ber3oBa. Korxa moibs3osaresn
IIEJKAET [10 KHOIIKE, OHA BBI3bIBAET (PYHKIUIO HJIM METOJ; OOPATHO-
ro Bp130Ba. PyHKINS MM METOJ UCIIOTHSAIOTCS KaX/AbIN pa3, KOrjaa

KOJ TOJDKEH OTPEarnpoBaTb Ha HAKATHE KHOIIKH.

Cozpnaem o6paTHbIN BLIZOB

YT06bI yCTAHOBUTH OOPATHBIN BBI30B, KOT/A CO3/[A€TE OOBEKT MU
BBI3bIBAETE OJMH U3 METOAOB OOBEKTA, BbI IIepeJaeTe UMs (PyHK-
LMY MJIM METO/a 0OBEKTA JIJId BbI30BA. B kauecTBe mpuMepa BO3b-
MeM cTagaapTHbii naket GUI gug Python nox naspanuem tkinter.
Koz, HeoOxoauMblii JJIsI CO3JaHUSI KHOIIKU C IIOMOIIBIO 3TOTO
IIAKeTa, CUJIBHO OTJINYAETCS OT TOTO, YTO s IOKA3bIBaJI; HUXKE IIpeJ:

CTaBJICH IIPHUMEP!

import tkinter

def myFunction() :
print ('myCallBackFunction was called')

oButton = tkinter.Button (text='Click me',
command=myFunction)

Korna coznaere KHOIIKY tkinter, BbI JOJKHDBI nepenarb (byHK-
IUIO (MJIU METOJ OO'BEKTA), KOTOPBII OyJeT BBI3BaH 06paTHO, KOT/a
I10JIb30BaTEIb IEJKHET 10 Hel. 37ech MbI nepejaeM myFunction
B KauecTBe (PYHKIIUM IS 06paTHor0 BoeI3oBa. (O HMCIIOJIB3YET Iapa-
METPBI KJIIOYEBBIX CJIOB, KOTOPbIE MbI 6osee IOAPOGHO O6CY,Z[I/IM
B raBe 7.) Knonka tkinter sanomunaer yHKIMIO B KauecTBe 00-
PaTHOTO BBI30BA, U, KOT/AA II0JIb30BATEIb IEJKAET I1I0 UTOrOBOM
KHOIIKE, OH BbI3bIBAET (byHKuI/IIo myFunction ().

BpI Tak:ke MOXKeTe UCIOIb30BATh OOPATHDIN BBI3OB, KOIJIa MHU-
LUHupyeTe JeUCTBAE, KOTOPOE MOKET 3aHATh HEKOTOPOE BpeEMs.

BMmecTo TOro 4ro6n! KAATb OKOHYAaHUA ,Z[eIt/,ICTBI/IH, 9TO IPUBEACT
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K 3aMOPO3Ke IIPOrpaMMbl Ha HEKH [I€PHOJ| BpEMEHH, BbI IIPe/I0-
cTaBJsieTe OOPATHBII BBI30B, KOTOPBIN OyA€T BBI3BAH 110 3aBepIie-
Huw jeiictBusi. Hampumep, npeacraBbre, 4TO BBl XOTUTE CAETATH
3ampoc uyepes cetb MHTepHeT. BMecTo TOro 4To6b!I COBEpIIaTh BbI-
30B M K/IATh, KOI/J[d OH BEPHET JAHHbIE, YTO MOXKET 3AHITD IIPOIOJI-
JKUTEJIBHOE BPeMsi, JIy4Ille UCI0JIb30BATh HAKEThI, KOTOPBIE IIO3BO-
JIAT BaM OCYIECTBUTH BBI30B M YCTAHOBUTH OOPATHBIN BBI3OB.
Takum 06pa3om, IPOrpaMMa MOKET IPOJOLKUTD PAGOTY, A IOJIb30-
BaTEJIb HE OKAXETCS 3a0JI0KUPOBAH. DTO 3a/1eACTBYeT MHOTOIIOTOU-
HbIil Python 1 BBIXOAUT 32 paMKU JAHHON KHUTH, HO METO/| UCIIOJIb-
30BaHMA OOPATHOI'O BBI30BA IIPEJCTABISAET COOOI OBIIHIT CIIOCO0

JUISL IOZOGHBIX CJIyYaes.

MUcnonbiyem o6parHbiii Bbi3oB ¢ SimpleBution

J1st fleMOHCTpali 3TOTO NOHSATHUA BHECEM HE3HAYUTEIbHbIE U3Me-
HEHMs B KJIACC SimpleButton, YTO6 OH MOT IPUHSATH OOPATHBIH
BBI3OB. B KauecTBe AOMOJHUTEILHOIO HEOOSA3aTEIBLHOIO ITIapaMeTpa
BBI3BIBAIONINI MOXKET IPEAOCTABUTD (PYHKIIUIO MJIM METOJ OOBEKTA
JIJ1s1 OOPATHOTO BBI30BA, KOIJJA IPOUCXOAUT HaXKaTHE OOBbEKTA
SimpleButton. Kaxplil skzemiiap SimpleButton 3allOMUHAET
OOpaTHBII BbI3OB B IIepeMEeHHOI sk3eMILIsapa. Korja nmoixs3osaress
3aBepHIaeT MeJTYOK, 9K3eMILISAP SimpleButton BbI3bIBAET OOpAT-
HBIU BbI3OB.

OcHoBHas porpamMma B JIUCTUHTE 6.8 co3/jaeT TP 3K3eMILIApa
Ki1acca SimpleButton, KaX/AbIi N3 KOTOPBIX OOpabaThHIBAET HAXKA-
THE KHOIIKH IT0-pazHoMy. IlepBas kHonka oBut tonA He obecrieuuBaeT
06paTHBII BbI30OB; OButtonB 06ecreYrnBaeT O6PATHBII BbI3OB (DYHK-

1uy; a oButtonC onpejessieT 0GpaTHbIN BbI30OB METOA OOBEKTA.

®daitn: PygameDemo9_SimpleButtonWithCallback/
Main_SimpleButtonCallback.py

# pygame memo 9 - 3-KHOINOYHEI TeCT C OOpPaTHEIMM BHBOBAMMU

#1 - VMIOopTMpyeM MNaKeTHl
import pygame

from pygame.locals import *
from SimpleButton import *
import sys

#2 - OnpegmesnsieM KOHCTaHTH
GRAY = (200, 200, 200)
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WINDOW WIDTH = 400
WINDOW HEIGHT = 100
FRAMES PER SECOND = 30

# OnpenesiseM QYyHKLUMO, KOTOPYKH HEOOXONOMMO MCIIOJIE30BATH B KadeCTBe
# "oBparHOoTO BHZOBA"
def myCallBackFunction(): @

print ('User pressed Button B, called myCallBackFunction')

# OmnpenesigseM KJjlacC C METOIOM, KOTOPHIM HEOOXOOMMO MCIIOJIE30BaThH
# B kauecTBe "0OpaTHOTO BH3O0BA"
class CallBackTest(): @

——— Jobble Ipyrrne MeTOoHOel B 3TOM KJlacCe———

def myMethod (self) :
print ('User pressed ButtonC, called myMethod of the
CallBackTest object')

#3 — VHMUMaIM3VpyeM OKpPYXeHMe pygame

pygame.init ()

window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))
clock = pygame.time.Clock ()

#4 — BarpyxaeMm BJIEMEHTH: M300paxeHyrsd, 3BYKM U T. I.

#5 — VHMUMaIM3upyeM [epeMeHHbe

oCallBackTest = CallBackTest() ©

# cospaeMm sk3eMmIApH SimpleButton

# HeT oOpaTHOTO BH30BA

oButtonA = SimpleButton (window, (25, 30), @
'images/buttonAUp.png',
'images/buttonADown.png')

# YxasweBaeMm byHrUMD0O 1Jg "0OpaTHOTO BE3OBA"

oButtonB = SimpleButton (window, (150, 30),
'images/buttonBUp.png',
'images/buttonBDown.png',
callBack=myCallBackFunction)

# YxkaseBaem MeTon ofOwekTa mnjig "oOpaTHOTO Be3OBA"

oButtonC = SimpleButton (window, (275, 30),
'images/buttonCUp.png"',
'images/buttonCDown.png',
callBack=oCallBackTest.myMethod)

counter = 0

#6 — BECKOHEUHHI LUKJI

while True:

#7 - IlpoBepseM HaauMuue COOBITMM U OOpabaTHBaeM UX
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for event in pygame.event.get () :
if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()

# nepenmaem CcOOHITME KHOIIKE, CMOTpMM, OBUIA JIM OHa HaxaTa
if oButtonA.handleEvent (event): ©
print ('User pressed button A, handled in the main loop')

# ¥ oButtonB m oButtonC ecTb oOpaTHBE BH3OBH,
# He HYXHO NPOBEPATL PEe3yJIbTAaTH STMX BEHBOBOB
oButtonB.handleEvent (event) O

oButtonC.handleEvent (event) @

#8 - BooOJHAeM OeyrcTBusa "B pamkax dperima"

counter = counter + 1

#9 — OummaeM OKHO, MNpexIe YeM PUCOBAThL €T0 3aHOBO
window.fill (GRAY)

#10 - PumcyeM BCe BJIEMEHTH OKHa
oButtonA.draw ()
oButtonB.draw ()
oButtonC.draw ()

#11 - OOGHOBJIZEM OKHO
pygame.display.update ()

#12 - JesaeMm maysy
clock.tick (FRAMES PER SECOND) # oxupaHue pygame

JInctuHr 6.8. Bepcus ocHOBHOM NporpamMmsl, kKoTopas 06pabaTtbiBaeT HAXATUS KHOMOK TpeMst
pasHbIMM cnocobamu

MbI HAUMHAEM € IPUMHUTUBHON (PyHKIIUHU
myCallBackFunction () 0, KOTOpas IIPOCTO BbIBOJUT coobiieHue
0 TOM, YTO OHa ObLJIa BbI3BaHa. Jlasee y HaC eCThb KJIacc
CallBackTest, cogepxkamuii MeTos myMethod () (2} KOTOPBIH BbI-
BOJUT COOCTBEHHOE COODIEHNE O TOM, 4TO OH ObL1 BbI3Ban. Co3sna-
eM 00beKT oCallBackTest us knacca CallBackTest ©. Ham Heo6-
XOZMIM 3TOT OO'BEKT, YTOGBI MBI MOTJIM YCTAHOBUTD OOPATHBIM
BBI3OB oCallBack.myMethod ().

3areM co3jaeM Tpu o0beKTa SimpleButton, KasKbId U3 KOTO-
PBIX UCIIONB3yeT CBOH moaxox @. ¥ nepsoro, oButtonA, HeT 0Opart-

HOTO BbI30Ba. BTOpoii, oButtonB, ycTaHABIMBAET OOPATHDIN BbI3OB
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¢yuknun myCallBackFunction (). Tpernii, oButtonC, ycTaHas-
JIMBAaeT OOPATHBIN BBI30B oCallBack.myMethod ().

B ocHoBHOM IUKJIE MBI IPOBEPAEM, IEJKHYJI JIU IOIb30BaTh
IO KaKOM-TO M3 3TUX KHOIIOK, C IIOMOIIbIO BbI30BA METO/1A
handleEvent () s Ka)X 0¥ KHOIKMU. HOCKOJIbey oButtonA HeT
006pPaTHOTO BBI30BA, MBI JIOJIKHBI IIPOBEPUTH, PABHO JIM BO3Bpaliae-
Moe 3HaueHue True ©, u, ecu 3TO Tax, OCYIIECTBUTD JECTBUE.
IIpu HaxaTum Ha KHONKY oButtonB (6 6yz[eT BBI3BaHA (DYHKI[USA
myCallBackFunction (), KOTOpas BbIBEJET CBOE coobueHue. HpI/I
Ha)KaTUHM HA KHOIIKY oButtonC (7] 6y;[eT BbI3BaH MeTO/i myMethod ()
o0bekTa oCallBackTest, KOTopblﬁ BbIBEJIET COOCTBEHHOE COOOIIE-
HUE.

HexkoTopble nporpaMMUCTBI NPEANOYUTAIOT UCIOIb30BATh 00-
PaTHBINA BBI3OB, HIOTOMY UTO II€JIb BbI30BA yCTAHABINBACTCS IIPU CO-
3aHnu 00bekTa. BaskHO MOHUMATh 3TOT METOJ, OCOOEHHO €CJIN BbI
HUCIIOJIb3y€ETE ITAKET, Tpe6y10LuI/Iﬁ ero npuMeHenus. OHAKO BO BCeM
CBOEM JIEMOHCTPAIIOHHOM KOJI€ 51 6yz[y HMCITIOJIb30BATh U3HAYAJb-
HBIN IOAXO/ IPOBEPKU BO3BPAIAEMOI0 3HAYEHU A C IOMOIIbIO BbI-

30Ba handleEvent ().

B aToli rmaBe g rnokasas, Kak HadaTh paboTYy € IPOIEAYPHOI IIpo-
rpaMMOM U U3BJIEUYb COOTBETCTBYIONUI KOJ I CO3/IaHM S KJIacca.
YT06bI TPOJEMOHCTPUPOBATD 3TO, MbI CO3AAH KJIacc Ball, 3aTeM
U3MEHUJIM OCHOBHOM KO/ Halllel IeMOIIPOTPaMMBbl U3 ITPE/IbIyIeil
[JIABBI, YTOOBI BBI3BATHh METO/BI KJIACCA M COOOIUTD OOBEKTY Ball,
YUMo eJ1aTh, HE 3a00TACh O TOM, KAK OH JOCTUTAET PE3yIbTaTa.
HMMmes Becbh cOOTBETCTBYIONUI KOJ B OT/JEJbHOM KJIACCE, JIETKO
CO3/IaTh CIIMCOK OOBEKTOB U 3K3EMILISIPBI U YIIPABJISITh HEOOXOAU-
MBIM KOJIMYECTBOM OOBEKTOB.

3areM MbI CO3/1aJI1 KJaacc SimpleButton u Kjacc SimpleText,
KOTOPBIE CKPBIBAIOT CJI0KHOCTb BHYTPU CBOEH pean3anuu U co-
3/1aI0T KO/, MOAXOASAIMI JIJII MHOTOKPATHOTO UCIIOJIb30BAHUS.
B cienyromeii rase g co3jlaM Ha OCHOBAHUU DTUX KJIACCOB «IIPO-
¢eccuonasbHbIe» KHOIIKU M OTOOPaKEHU S TEKCTA.

M naxoHer, s peACTABUII IOHATHE OOPATHOTO BBI30BA, B KOTO-
POM BbI IepenaeTe (PyHKIHUIO HTH METO/I JIIS BbI30Ba B 00beKT. OG-
PATHBII BBI3OB BBI3BIBACTCS MTO3/{HEE, KOTAA IIPOUCXOIUT COOBITHE

MJIN 3aBEPIIACTCA ﬂeﬁCTBHC.






BUAXETbI PYGAME GUI

Pygame IO3BOJISAET IPOrPAaMMUCTAM OpPaTh TEK-

CTOBBIN A3bIK Python 1 mconb30BaTh €ro 15 OCHO-

BanHBIX Ha GUI mporpammax. OKHa, ykasbIBaronue
YCTPOMCTBA, METIKN, TEPETACKUBAHUS U 3BYKU CTAJIN
CTAaHJAPTHBIMU COCTABJIAONIMY B HAIlIeM OIBITE B3aUMO-

JercTBus ¢ KoMnbioTepaMu. C coxaleHuIo, IaKeT pygame He Mo-
CTaBJISIETCSA BMECTE CO BCTPOECHHBIMU 6A30BBIMU 3JIEMEHTAMU IOJIb-
30BaTEJbCKOTO HHTEPQetica, MO3TOMY HAM HEOOXOIMMO CO3aBATh
UX CAMOCTOSATENBHO. /le1aeM MbI 3TO ¢ MOMOIIBIO pygwidgets, 6ub-
aunorexu suxeros GUIL

B »Toli rI1aBe 06 bACHAETCS, KAK CTAHAAPTHBIE BUIXKETDI, HAIIPH-
Mep U300paskeHUsI, KHOIIKYU U II0JIS BBOJIA MJIH BBIBOJA, MOXKHO CO-
3/1aTh B KQUECTBE KJIACCOB U KAK KJIUEHTCKHUI KOJ NCITOTb3yeT UX.
Co3sganue KakJJoro 3jJeMeHTa B KaueCTBE KJIacca IMIO3BOJISIET BKIIIO-
49aTh HECKOJIBKO 9K3EMILISPOB KaXKJOTO 3JI€MEHTA IIPU CO3LaHUU
GUL IIpesxae yeM Mbl HAYHEM 3HAKOMCTBO ¢ Bujketamu GUI,
s BCE JK€ CHAJaJsIa IOJGKEH PAcCKa3aTh emne 06 OaHON PyHKITNT

Python: nepenade JaHHBIX B BBI30OB (DYHKITUN MJIA METO/A.

Bugxere pygome GUI 2711



Mepepaem aprymeHTbl YHKLNUM UIN METOAY

OTHOI_IICHI/IH MC}K[[Y apI‘yMeHTaMI/I B BbBI3OBC (:1:)yHKL[I/II/I "u OHpeZ[CJIHC'
MbIMU B Heﬁ napaMeTpaMH OJJUH K OZ[HOMy, TAK 4TO 3HAYCHUC Hep-
BOTO apryMeHTa HpI/ICBaI/IBaeTCH HepBOMy HapaMepr, 3HAUYCHUC
CTIEIYIOMETO — BTOPOMY M TaK Jajee.

Puc. 7.1, B3s1TBIi 13 IVIaBBI 3, HOKA3bIBAET, YTO TO JKE CAMOE BEPHO
IIPU BBI3OBE METOZA 00beKkTa. Kak MbI MOKEeM BUIETD, NIEPBLINA Mmapa-

METp, KOTOPBIH Beerfa self, yCTaHABJINBACTCS JIIsT OOHEKTA B BBI3OBE.

def someMethod(self, <no6sie apyrue napamerpsr>):

to6ble Apyre napameTpbl

Puc. 7.1. Kak aprymeHTbl, nepegasaembie B METOA, COMOCTABISAIOTCS CO CBOMMM
napameTpamu

Tem ne menee Python (1 HexoTOpBIE pyrue A3bIKH) IO3BOJIAET Cle-
JIaTh HEKOTOPBIE ApPIYMEHThI HeoOA3aTeNbHbIMU. Ecin Heobsa3aTe b
HBII aPTYMEHT HE YKa3aH B BbI30BE, MBI MOKEM BMECTO HETO MTPEAOCTA-
BUTDb 3HAUYEHUE IO YMOJIAHHIO JIJIsl NCTIOIb30BAaHUSA B (DYHKITUN WJIN
MeTozie.  06BACHIO C TOMOITBIO AHAJIOTUH U3 PEATLHOTO MUPA.

Econ BpI HOKyIaete ramoyprep B pectopane «byprep Kunr»,

TO TIOJIYYUTE €TO C KETUYIIOM, TOPYHIEH 1 COJTEHBIMU OI'yPUHUKAMU.
Ho «byprep Kunr» uapecTeH cBOUM BbICKa3bIBaHUEM: «BbI MokeTe
C/IeIATh 3TO MO-CBOEMY». EC/I XOTHTE KaKoe-TO JPyroe coueTaHue
IIPUIIPAB, BbI JOJKHBI COOOIIUTD 00 3TOM, KOTAA JieJIaeTe 3aKa3.

Mbpb!1 HauHEM ¢ HanucaHusd PyHKIUN orderBurgers (), UMATH-
pylolieii 3aka3 6yprepa oObIYHBIM CIIOCOO0M, KOTOPBIM MBI OlIpeie-

ssieM (PyHKIIUM 6€3 pealn3aluy 3HAYeHUH 110 YMOTYaHHIO!

def orderBurgers (nBurgers, ketchup, mustard, pickles):

BbI 10/KHBI yKa3aTh KOJTMYECTBO TaMOyprepos, KOTOPOE XOTUTE
3aKa3aThb, HO B UJI€AJI€, €CJIM BbI XOTUTE UCIIOIb30BATh 3HAYCHM
10 YMOJIYAHMIO True JUId JoOaBJIeHN A KETUYIIA, TOPUUIII U COJIe-
HBIX OI'YPYMKOB, BAM HE HYKHO IIepeJaBaTh 60JIbIle HUKAKUX apTy-
MeHTOB. Taknum 06pa3om, 4TOObI 3aKa3aTh JBa raMOyprepa co CTaH-
JAPTHBIMU JAOIOJHEHU MU, BAIl BEI30B MOXKET BBIIVIAAETH

CJIEAYIOIHUM O0pa3oM:

orderBurgers (2) # Cc KeTUynoM, TIOpYMLEN M COJIEHBMM OI'YyPUMKaMM
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Oxnaxko B Python aTo npuBezneT k omubke, MOCKOIbKY KOJIHIYE-
CTBO APTYMEHTOB B BbI30BE U KOJUYECTBO YKa3aHHBIX B (DYHKIIMU

MapaMETpOB HE COBIIAJACT:

TypeError: orderBurgers () missing 3 required positional
arguments: 'ketchup', 'mustard', and 'pickles'

Japaiite mocmoTpuM, Kak Python gaet Ham BO3MOKHOCTD ycTa-
HaBJIMBATh HEOOA3aTeIbHBIE IAPAMETPBI, KOTOPBIM MOKHO IIPUCBO-

HUTb 3HAYCHM I 110 YMOJITIAHHNIO, €CJIM HIYETO HE YKA3aHO.

“°3HI|H°IIIII|Ie napameTpbl U NAPaMmeTpPbl KJ1IOUEeBbIX CJZIOB

B Python ecTb aBa pa3HBIX TUIIA TAPAMETPOB: NO3UITUOHHDIE
U ITapaMeTPbl KJIIOUEBBIX CJI0B. [lo3uyuonisie napamempv, mpescras-
JIFIOT COOOM yKe 3HAKOMBIN HaM THUII, B KOTOPOM y KasK/JIOTO apry-
MEHTA B BbI30BE €CTh CONOCTABUMBIH IapaMeTp B ONpeeIeHUN
QyHKIIUM 1IN METOAA.

Tapamemp xa10ue6020 ¢1068a NO3BOIAET YKA3bIBATH 3HAYCHUE
10 YMOJIYAHUIO. BpI IuIeTe napaMeTp KJIIOUEBOTO CJI0BA B BU/JIE
MMEHU IIEPEMEHHOM, 3HaKa PABEHCTBA U 3HAUEHHU A 10 YMOJIYAHUIO

CJIEIyIONINM OOPa3OM:

def someFunction (<mapamMeTp KJIIOUEBOI'O CJIOBa>=

<BHa4yeHmue I10 yMOJYT—_(aHMIO>):

¥ Bac MokeT ObITh HECKOJIBKO mapaMETPOB KJIIOY€BbIX CJI0B,
Ka)KZLbIIL/’I CO CBOMM UMCEHEM U 3HAYCHUEM I10 YMOJIaHUIO.

Yy Q)YHKLII/II/I nJIn MEeToJa MOTYT OBITDH KaK IIO3NIIMOHHbIE ITapaMe-
TPbI, TAK U ITAPAMETPbI KJIIOYEBbIX CJIOB, B TAKOM CJIy4da€ BbI JOJIK-
HbI YKa3aTb BC€ ITIO3UIIMOHHDIC ITIaPpaMCTPbI nepea JIOOBIMU ImapaMe-

TPaMH KJII0YE€BbIX CJIOB:

def someOtherFunction (positionalParaml, positionalParam2, ...
<rmapaMeTp KJIOYeBOI'O cJioBal>=<3HayeHue IO yMojgdyarHwmol>,

<napaMeTp KJYEeBOI'O CJIOBalZ>=<3HAUeHME IO YMOJIYAHMIOZ>, ...):

JlaBariTe nepenumem orderBurgers (), 4TOOBI OHA UCIIOJIb30-
BaJla OJIMH MO3UIMOHHBII NapaMeTp U TPU IapaMeTpa KJII0UYEeBbIX

CJIOB CO 3HAYCHUIMU 110 YMOJIAHUIO, CIACAYIOIINM o6pa30M:

def orderBurgers (nBurgers, ketchup=True, mustard=True, pickles=True) :
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Korza Mbl BbI3bIBaeM 3Ty (PYHKIUIO, nBurgers gBASeTCSA IO3U-
IIMOHHBIM [apaMEeTPOM U, CJIE€JI0BATENBHO, JOJKEH YKA3bIBATHC S
B KaueCTBE apI'yYMEHTA IIPU KakKJI0M BbI3oBe. JIpyrue Tpu — 2To 1a-
PaMeTpbI KIIOYEBBIX €10B. Ectn HuKakue 3HaueHus He OyyT nepe-
JaHbl 115 ketchup, mustard upickles, (pyHKLU/Iﬁ CTAaHET UCIIOJIb-
30BaTh 3HAYCHUE 110 YMOJUYAHMIO True JJIg KaXJ0H IepeMeHHON
3TUX NapaMeTpoB. Ternepb MbI MOKEM 3aKa3aTh JBa 6yprepa CO BCe-

MU IIPUIIPABAMU CJIEAYIONUM 00Pa30oM:

orderBurgers (2)

Ecan mbI xXOTUIM HEedTO OTIMYAIomEeCCd OT 3HAYCHU I 110 YMOJI49a-
HUIO, TO MOJKCM YKa3aTb B HAIlIEM BbI3OBC MM ITapaMeTpa KJII09€BO-
r'o cjoBa 1 Jpyroe 3Ha4cHue. Haan/IMep, €CJIM XOTHUM B HAIIIU IBA
6yprepa ,I[O6aBI/ITb JINIIb KE€TYYII, Mbl MOJKEM BbIIIOJTHUTD BbI3OB CJIC-

JIYIOIIIM 06pa3oM:

orderBurgers (2, mustard=False, pickles=False)

Korna q)yHKLU/IH BBIIIOJIHSIETCS, 3HAYCHU ST IePpEeMEeHHbIX mustard
u pickles ycTaHoBIeHbI paBHBIMU False. [lockoibKy MbI He yKa3a-
JIK 3HaYeHUe JJIs1 ketchup, eMy 110 YMOJTYaHUIO IIPUCBAUBACTCS 3HA-
yeHue True.

BbI Takke MOKeTe BBIIIOJHUTD BbI3OB, YKAa3bIBas BCE apIyMEHTBI
MO3UIIMOHHO, BKJIIOYAs T€, YTO 3alIMCAHBI B KaUeCTBE ITapaMeTPOB
KJIIOUEBBIX CJI0B. Python 6YZ[€T HUCIIOJIb30BATh MOPSIOK BAIIUX apry-

MEHTOB, 4TOOBI IPHUCBOUTD KAXKJIOMY IIapaMEeTPy BEPHOC 3HAYCHHUE!

orderBurgers (2, True, False, False)

B sTOoM BbI3OBE MBI CHOBa YKa3bIBA€M /IBA 6yprepa C KETUYYIIOM

6e3 TOpYMIIbI 11 COJICHBIX OTYPYHKOB.

AOIIOJIIIH'I'e.IIbIIbIe NMpMMEeUYaHUA K NdapameTpam
KJIIO4HEeBbIX CJZIOB

JlaBaiiTe GBICTPEHBKO MPOGEKUMCS 10 HEKOTOPDBIM COTTAIICHU M
U COBETAM JIJISl HCIOIb30BAHUS TAPAMETPOB KJIIOUEBbIX CJIOB.
Hcxonsa nz cormamenus Python, xorga Ber ncnonb3yere mapaMeTpaI
KJIIOUEBBIX CJIOB U KJIIOUEBbIE CJIOBA C aPTYMEHTAMU, 3HAK PaBEH-
CTBA M€Y KIIOYEBLIM CIOBOM M 3HAYECHUEM He JOJIKEH COAEPKATh

Mpo6EJIOB ITEpe] U ITOCIE HETO, YTOOBI MOKAa3aTh, YTO 3TO
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HEC ABJISICTCA TUIIMYIHDBIM OIIEPATOPOM IIPpUCBAVIBAHM . 3}1er

CTPOKHU OT(HPOPMATUPOBAHBI IPABUJIBHO!

def orderBurgers (nBurgers, ketchup=True, mustard=True,
pickles=True) :

orderBurgers (2, mustard=False)

ITH CTPOKHU TOXKE OYAYT XOPOIIO paboTaTh, HO OHHU HE CJAEAYIOT

COIJIAaIE€EHU IO q)OpMaTI/IpOBaHI/IH n XyKe€ 9UTAIOTCsI:

def orderBurgers (nBurgers, ketchup = True, mustard = True,
pickles = True):

orderBurgers (2, mustard = False)

IIpu Bp130BE PYHKIMH, Y KOTOPOH €CTh U IO3UIMOHHDIE ITapa-
METPBHI, ¥ ITapaMETPhI KJIIOYEBBIX CJIOB, BbI CHa4YaJIa JOJKHBI IIPeJ-
CTAaBUTDb 3HAYEHU JIJIS BCEX IO3UITMOHHBIX ITAPaAMETPOB JIO JTI0O0T0
Heo0I3aTeLHOTO rmapamMeTpa KJI4eBOro CjaoBa.

ApPrymMeHTBI KJII0YEBBIX CJIOB B BbI30BAX MOTYT YKa3bIBATHC
B JIIOO0OM OPSIIKE. BbI130BbI JU1 Hallen q)yHKLu/II/I orderBurgers ()

MOJKHO OCYyII€CCTBUTD PA3JIMIHbIMUA CHOCO6aMI/I, HaIlIpMEP TAKNM:

orderBurgers (2, mustard=False, pickles=False) # TOJNbEKO KeTuyI

NJIn:

orderBurgers (2, pickles=False, mustard=False, ketchup=False) # nycTou

Bcem nmapameTpaM KJII0UEBBIX CJIOB OYyT HIPUCBOEHDBI COOTBET-
CTBYIOIIME 3HAYEHU S, BHE 3aBUCUMOCTH OT IMOPsI/KA apTYMEHTOB.

XoTs BCe 3HAUYECHUA 110 YMOJTYaHUIO B IpuMepe orderBurgers ()
ObLIM GYJIEBBIMU BBIPAKEHHAMU, y TapaMeTpa KJII0UEBOTO CJI0BA MO~
JKeT GBITh 3HAUYEHUE T10 YMOJIYaHUIO JII0OO0TO TUIIA JaHHbBIX. Hanpu-
Mep, MBI MOIVIM HAIIKCATDh (PYHKITUIO, YTOOLI O3BOIUTD IIOKyIIaTe-

JIIO 3aKa3aTb MOPOKEHOE CICAYIOINM O6p330M2

def orderIceCream(flavor, nScoops=1l, coneOrCup='cone', sprinkles=False) :

BbIBbIBaIOH.[I/Iﬁ AOJIKCH YKa3aTb BKYC, HO I1O YMOJI9aHUIO OH 110~
JIy9HrJI OJMH NIAPpUK B POXKKE 6e3 IIPUCBIIIKH. BbIBbIBaIOH.[I/IIL/'I MOJKET
nepeonpeacauTb 9TU 3HAYCHU S 110 YMOJTIaHUIO APYTMU 3HAYCHM -

MU KJIIOYEBbIX CJIOB.

Tnasa 7. Bunxers pygame 6UI 215



chonbayem None B KauecTBe 3SHaQUEeHuUs no YMOMUHAQHMIO

Hnoraa mosesHo 3HaTh, Iepe/all M BbI3bIBAIONUI 3HAUYEHUE JIIS
IapamMeTpa KJI04eBOTo cJI0Ba. B 3ToM npuMepe BbI3bIBAIOIMI 3aKa-
3piBaeT nuiy. OH 10/KeH Kak MUHUMYM yKa3aTh pa3Mep. Bropbim
napaMmeTpom 6y,zxeT BU/JI, KOToprf/'I o yMOJIYaHUIO "regular",

HO MOJKET ObITb U "deepdish". B kauecTBe TpeThero napamMeTpa
BBI3BIBAIOIIUI MOKET JOIOJTHUTENBHO EPEAATH ONHY KETACMYIO
HaunHKY. Ec/ii oH XoueT HauMHKY, HaM cJIe[yeT B3UMaThb JJOIIOJTHU-
TEJbHYIO IJIATY.

B nmuctunre 7.1 MbI 6y/leM HCIIOJIb30BATh MO3UITOHHBIC ITapaMe-
TPBI VIS Size U ITapaMeTPhI KJIIOYEBbIX CJIOB style u topping.
3HaueHuUe 110 yMOTYaHUIO I style — cTpoka "regular". Io-
CKOJIBKY BBIOOP HAYUMHKH HEOOSI3ATEIICH, MBI Oy/IEM HCIIOJIb30BATh
crnenuaibHoe 3Hadenue Python None B kauecTse 3HaueHus
10 YMOJTYAHUIO, HO BBI3BIBAIOIUIA MOXKET ME€PeAaTh HAYMHKY IO CBO-

€My BBIOOPY.

®Daiin: OrderPizzaWithNone.py

def orderPizza(size, style='regular', topping=None):
# I[pomM3BECTM HEKOTOPHE pPacCyeThl Ha OCHOBAHMM pasMepa M BUIa
# mpoeepsieM, ObUla JIM yKasaHa HauMHKA
PRICE OF TOPPING = 1.50 # uera Ha o0yl HaUMHKY

if size == 'small':
price = 10.00
elif size == 'medium':
price = 14.00
else: # OoJbmon

price = 18.00

if style == 'deepdish':
price = price + 2.00 # OepeM OONOJHMTEJIbBHYI IJIATY 3a& BLHCOKMUE

# BopTurM

line = 'You have ordered a ' + size + ' ' + style + ' pizza with '
(1] if topping is None: # nposepsemM, Owula JIM NepelaHa HadMHKA
print (line + 'no topping')
else:
print (line + topping)
price = price + PRICE OF TOPPING

print ('The price is $', price)

print ()
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# BBl MOXeTe 3akKaszaThb NUULY CJIeOyOIMMU CIIOCODaMM :

® orderPizza('large') # 6osbmasd, OOLUHASA MO yMOJIUAHMO, Oe3 HAUMHKU

orderPizza ('large', style='regular') # TO xe, UTO ¥ BHIIE

© orderPizza ('medium', style='deepdish', topping='mushrooms')

orderPizza ('small', topping='mushrooms') # BuI 1O yMOJUaHMIO OOBIUHBIL

Jiuctunr 7.1. Bepcus ocHoBHOM nporpamMsl, kotopas 06pabaTbiBaeT HAXATHS KHOMOK TPEMS
pasHbiMM cnocobamu

Ilepsrb1il 1 BTOPO BBI3OBLI 6y,ZLYT paccMaTpuBaThCa KaK OJHO
U TO K€ CO 3HAYEHHUEM IIepeMEHHON topping, paBHOU None e.

B TpeTbem 1 ueTBEPTOM BbI30BAX 3HAYECHUA tOPPing yCTAHOBJICHDI
Ha "mushrooms" ©. Hocxoany "mushrooms" —3TO He None,

B 3THX BBI30BaX KOJ| OyZeT J0O6ABJIATH AOIOJHUTEIbHYIO ILTATY

32 HAYMHKY HULIIBI 0.

Hcnonbays None B KaueCTBE 3HAUEHM S 110 YMOJTYAHUIO JIJIS Tapa-
MeTpa KJKYEBOI'O CJIOBA, Bbl MOKETE YBUJETD, IIPEJOCTABUII JIU BbI-
3bIBAIOIUI 3HAYEHME B BBI3OB. DTO OUE€Hb TOHKOE UCIOJIb30BAHUE
mapamMeTpOB KJIOUYEBBIX CJIOB, HO OHO 6yz[eT OY€EHb II0JIE3HO B IIPEJ-

CTOSIIIEM OOCYXKIACHUMN.

B|.|6upuem KJIlIO4YWeBbi€ CZIOBA U SHAYECHMS NO YMOJTUUHUIO

Hcnonb3oBaHue 3HAYEHNUH 11O YMOJTYAHHUIO YIIPOUAET BBI3OBbI
(YHKIMI U METOJOB, HO €CTh U OOpaTHas CTOpoHA. Bamr BbIGOp
KaykJIOr0 KJII0UEBOTO CJI0OBA JIJIS €ro IapaMeTpa O4eHb BaxxeH. Kak
TOJILKO TPOTPAaMMUCTBI HAUHMHAIOT BBITIOJHATD BBI30BbI, KOTOPbIE
MepeoNpeAEAIIOT 3HAYCHNUA IO YMOJTIAHUIO, CTAHOBUTCS OYEHD
CJIOKHO U3MEHUTD UM IMapaMeTpa KJII0UEBOTO CJI0BA, TOTOMY 4TO
OHO JIOJIKHO ObITh U3MEHEHO BO 6¢€X BBI30BAX (PYHKITUH UJIN METOAA
B K€CTKOH KOH(pUrypanuu. B mpoTuBHOM ciydae paboTAIOMMUEI KOJ,
ciaomaeTcd. Jlns 601ee MUPOKO pacpeeIeHHOTO KOJja 9TO TOTEH-
IMAJBbHO MOKET IPUBECTU K 3HAUUTETHHBIM HEYZOOCTBAM /IS
HCITOTB3YIONUUX €T0 TPOrpaMMUCTOB. MITor: He MeHaiiTe nMs mapa-
MeTpa KJII0YEBOro CJI0Ba 6e3 ocTpoil HeooxogumocTu. To ecThb
BbIOUpaiiTe ¢ ymom!

Tak:ke O4eHDb BaXKHO UCIOIb30BATh 3HAYEHUS IO YMOTIAHUIO,
KOTOpPBIE HOJOMAYT IMUPOKOMY JUANIA30HY Hoab30BaTeseil. (JInano
a1 nenasuocy ropunity! Kaxaprit pas, korga g uny s «byprep Kunr»,

MHC ITPUXOJUTCSI HIOMHUTD, 9TO 51 JOJIKECH YTOYHUTD, 9TOOBI
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He KJIaJId TOPYUILY, MU 5 IIOJYdY TO, YTO CYUTAIO HECHEAOOHBIM
Gyprepom. Ha Moii B3r1s11, OHU C/1€/1a/Ti HEIIPaBIIBHBIN BLIOOP

IO YMOJIYAHHIO. )

3HaueHus no ymonuauuio B eupxerax GUI

B cienylomem pasjee g npejacTaBIio HAOOP KIACCOB, KOTOPBIE BbI
MO3KETE MCIOJb30BaTh, YTOODI JIETKO CO3/1aBaTh d1eMeHTh GUI

B pygame, TaKHe KaK KHOIKU U TEKCTOBbIE MO, DTU KJIACChl MHU-
UATU3UPYIOTCS C TOMOIbIO HECKOJBKUX MO3UITMOHHBIX ITapaMe-
TPOB, HO B HUX TaK3Ke OYyT COOTBETCTBYIOIUIE HEOOA3aTENbHBIE
apaMeTpPhI KIIOUEBBIX CJIOB, BCE C Pa3yMHBIMU 3HAYEHUSIMU

10 YMOJYAHUIO, YTOOBI HO3BOJUTD IPOTPAMMUCTAM CO3/JaBaTh
BuykeThl GUI, ykasbiBas TUIMIb HECKOJBKO MO3UITUOHHBIX ApIyMeH-
TOB. boJiee TouHOE yIpaBieHHE MOKHO MOJTYUYUTD 32 CUET YKA3aHUS
3HAUYEHUH /1 Iepe3aIcy 3HaYeHU I [0 YMOJIYaHUIO ITaPaMeTPOB
KJIIOUE€BBIX CJIOB.

B xauecTBe yriy61eHHOTO IPUMEPA Mbl PACCMOTPUM BUJKET
JUIS1 OTOOPA)KEHH A TEKCTA B OKHE NprutokeHus. OH MoKeT oTobpa-
JKATbCS PA3JIMYHBIMU MPUQPTAMHU, Pa3MepaMu IIPUQTOB, IIBETAMU,
(ponoBEIMU IBeTaMu U Tak Aajnee. Co3naaum kiaacc DisplayText,

y KOTOPOTO OyAyT 3HAaUEHH A 10 YMOJYAHUIO JJIsl BCEX DTUX aTPUOy-
TOB, HO KOTOPBIH NPEJOCTABUT KOJY KIMEHTA BO3MOKHOCTD YKa3bI-

BaTb pa3Hbl€ 3HAYCHU .

Maxer pygwidgets

B ocrTaBmreiics yacTu ry1aBbl Mbl COCPCAOTOIMMC Ha ITaKEeTE

pygwidgets, KOTOPBIH OBLI HAIIMCAH C ABYMS IEJISAMU.

1. YTo65I MPOAEMOHCTPUPOBATH MHOXECTBO OOHEKTHO-

OPUCHTHUPOBAHHBIX METOAOB IIPOTrPAMMUPOBAHUSI.

2. Yro0bI MO3BOJIUTH IIpOrpaMMmnCTaM C JICTKOCTDHIO CO3/JaBaThb

u ucroab3osaThb BuKeTsl GUI B nporpammax pygame.

ITaker pygwidgets COREpKUT CAEAYIOUINE KIACCDL.
TextButton

KHomka, co3gaHHas co CTaHZAPTHBIM O(POPMIEHUEM C IIOMO-
MIBIO TEKCTOBOM CTPOKMU.
CustomButton

KHomnka ¢ 1o/1b30BaTe/IbCKON rpauKoi.
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TextCheckBox

P1aKOK €O CTAaHAAPTHBIM OQOPMIEHUEM, CO3JaHHbIN U3 TEK-
CTOBOU CTPOKM.
CustomCheckBox

P1aKOK € MOJb30BATENbCKON IrpaduKoii.
TextRadioButton

[lepexmoyaTen cO CTAaHJAPTHBIM O(DOPMJIEHUEM, CO3IAHHbIE
U3 TEKCTOBOM CTPOKMU.
CustomRadioButton

ITepexaiogaTesn ¢ IOIb30BATEILCKOU IPA(PUKOM.
DisplayText

ITose, ncronb30BaHHOE IS OTOOPAKEHUS BHIBOAUMOIO TEKCTA.
InputText

ITone, rie MOAb30BATEND MOKET BBOJUTD TEKCT.
Dragger

ITo3BossieT MOIL30BATENIO IEPETACKUBATD N300paKeHNeE.
Image

OTob6paskaeT N300paskeHUE B YKa3aHHOM MECTeE.
ImageCollection

OTob6paskaeT HAOOP N300PAKEHUH B YKa3aHHOM MECTE.
Animation

OTob6pakaeT I0CIeJ0BATENLHOCTb H300PasKEHHI.
SpriteSheetAnimation

OTob6pakaeT oCIeJ0BATENLHOCTS N300pakeHUH U3 OHOTO 6O~

Jiee KPYITHOT'O M300PasKEeHM .

YcranoBka

YT06bI yCTAHOBUTDb pygwidgets, OTKpONHTE KOMAHAHYIO CTPOKY

U BBEAUTE CJIEAYIOLIee:

python3 -m pip install -U pip --user
python3 -m pip install -U pygwidgets --user

OTU KOMAHJBI 3aIPYXKAIOT M YCTAHABIMBAIOT ITOCJIEHIOIO BEP-
cuio pygwidgets u3 karasora naketros Python (PyPI). Ona nome-
IaeTcs B NAIKy (C UMeHeM site-packages), KoTopas JOCTYIIHA BCEM
BamuM nporpammam Python. Kak Tosbko makeT 6511 ycTaHOBJIEH,
BBI MOKETE HUCIIOJb30BaTh pygwidgets, BKIIOYAs CIEAYIOLIETO OIle-

paTopa B HaYaJIO BaIlel IPOrPAMMBI:

import pygwidgets
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ITo UMIIOPTUPYET Bech nakeT. [locie 3aBepmenns nMIopTa BbI
MOJKETE CO3/]aTh SK3EMILIAPLI OObEKTOB U3 UX KJIACCOB U BLI3BATD
METOJIbI TUX OO BEKTOB.

Camas akTyasIbHas JOKYyMEHTAIUA pygwidgets HaXoAUTCS
o ajipecy https://pygwidgets.readthedocs.io/en/latest/. Ecin
XOTHTE IIPOCMOTPETD UCXOAHBINA KOJ| IAKeTa, OH JOCTYIIEH B PEIIO-

suropun GitHub o anpecy https://github.com/IrvKalb/
pygwidgets/.

O6wmii noaxopn Kk paspaborke

Kaxk nokasano B riiase 5, OJHO 13 II€PBbIX I[CIL/’ICTBI/IIL/'I, KOTOPbIC BbI
BBIIIOJIHAETE B Ka)K,Z[OfI nporpaMMe pygame, — OIIpCJACJICHNE OKHaA
IIPUJIOKECHMU . CIICZLYIOH.[I/IC CTPOKM CO3JaI0OT OKHO ITPUJIOKECHU A

1 COXPAHIIOT CCbIJIKM HAa HCTO B HCpeMCHHOﬁ c uMeHeM window:

window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))

Kak Bckope yBUMM, KK/ pa3, KOTAA MbI CO3aeM SK3EMILIAP
JI060TO BUKETA, HAM OyZIeT HEOOXOIUMO TTepelaBaTh IIEPEMEHHYIO
window, 4YTOOBI BUJKET MOT HAPHCOBATH C€0s B OKHE IIPUJIOKEHU .

BonpmmHCTBO BUAKETOB B pygwidgets paboOTAIOT IOXOKHUM 00-

Pa3oM, OOBIYHO BKJIIOYAS CJIEAYIOIHE TPU IIara.

1. Tlepen HauasoM OCHOBHOTO IUKJA while co3galiTe 9K3eMILIAP

BHUJKETA C HEKOTOPbIMUA APTYMEHTAMM MHUITUATIA3AT .

2. B ocHOBHOM 1UKJIE€ KaXABIH pa3, KOTAa IPOUCXOAUT KaKOoe-Tu60
cobbITHE, BBI3BIBAUTE METOJ BUAKeTa handleEvent () (mepexaBas

B OOBEKT COOBITHS).

3. B HmKHel yacTy OCHOBHOIO IIMKJIA BBI3OBHUTE METOJ] BUKeTa draw () .

Iar 1 mpu ncoabp30BAHUN JTI0O60TO BUJKETA 3AKJII0YAETCS B CO-

3/IaHUN €0 3K3EMILISAPA C TOMOIIBIO CTPOKH, MOAOOHOH 3TOI:

oWidget = pygwidgets.<SomeWidgetClass>(window, loc,
<npoume HeOOXOOMMEIE apI'yMEHTHL>)

IlepBBIM apryMeHTOM BCeT/a SBJISETCS OKHO NPUIOKeHus. Bro-
PO APIyMEHT — 3TO BCET/Aa KOOPAUHATHI B OKHE JJIsI OTOOPAKEHMU S
BUJJKETA B BUJIE KOPTEXa: (x, y).

Iar 2 3axm049aeTcs B 06paboTKe TI0O60r0 COOBITUS, KOTOPOE
MOTJIO IIOBJIUSITh HA BUJPKET, ¥ BBI30BE METO/A OOBEKTA

handleEvent () BHYTPH KaXKJOro UKJIA. Ecan IPOUCXOJUT
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KaKoe- 160 coObITHE (HAIPUMEP, IETIOK MBIINIBIO MJIN HAKATHE
KHOIIKH) ¥ BUJI)KET 0OpabaThIBaeT COOBITHE, STOT BbI30OB BEPHET
sHaueHnue True. Koz B BepxHell yacTu OCHOBHOI'O MKJIa while

OOBIYHO BBITJISAJIUT CJIEAYIOMIIM 00pa3oM:

while True:
for event in pygame.event.get () :
if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()

if oWidget.handleEvent (event) :
# nosb30BaTeEsIb CcrOesiajl yro-To C oWidget, Ha uTo

# MBI DOJIDKHEI OTpearupoBaTh; HOoOaBIsSEeM 3IeChb KOI

IIar 3 cocTouT B 106ABJIEHUN CTPOKHU B HUKHEH YaCTU IIUKJIA
while /I BBI30BA METOJA BUKETA draw (), YTOObI OH IMOABUJICH

B OKHE!

oWidget.draw ()

HOCKOI[I)KY B mare 1 Ml YKa3aJ1 OKHO JUId pUCOBaHUA, MECTO-
IIOJIOKCHME 1 BCE NE€TAJIM, KOTOPbIC BJIUAIOT HA ITIOJBJICHNE BUIKE-

Ta, HAM HE HYKHO HUYEro Iepe/aBaTh B BbIZOB draw () .

Jdo6asnsem nsobparxenme

IlepBbIM NpUMEpPOM OYAET NPOCTENIINI BHJIKET: MBI OyJIeM HCIIOJIb-
30BaTh KJacc Image, 4TOOLI OTOOPA3UTD U300PAKEHUE B OKHE.
Korpa BpI co3aere ax3eMIuIap o6bekTa Image, €AMHCTBEHHBIMU
HEOOXOUMBIMHI APTYMEHTAMH SBJISIOTCS OKHO, MECTOIIOJIOKEHHE

B OKHeE JI/Is1 PUCOBAHU A U300paKeHUs U ITyTh K (aiiny nsodpaxe-
Hud. Cozmaiite 06beKT Image Mepes HauaJaoM OCHOBHOTO ITUKJIA

CJIEIyIONINM OOPa3OM:

oImage

pygwidgets.Image (window, (100, 200), 'images/SomeImage.png')

HcnonabayeMblii 3€Ch My Th MPEANIOIAraeT, YTO HallKa IPOEKTa,
coziepKalas OCHOBHYIO IPOTPaMMy, TaKKe COAEPKUT MAIIKy C UMe-
HeM images, BHyTpU KOTOPo HaxoauTcs daitn Somelmage.png. 3a-
TEM B OCHOBHOM IIMKJIE€ BAM JIUIIb HEOOXOAMMO BbI3BATH METOJ 00D

ekTa draw () :

oImage.draw ()
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Metop draw () K1acca Image CONIEPIKUT BBIZOB b11it () auis q)aKTI/I-
9YECKOTI'O PUCOBAHMS U300 PaKEHM S, IO9TOMY BaM HUKOIJIA HE HYKHO
HAINPSAMYIO BBI3BIBATH b1lit (). UTOGRI HEpEMECTUTh H300paKeHHE,
BbI MO)KETE BBI3BATh METOJ setLoc () (COKpalleHIe OT «yCTaHOBKA

MCCTOHOJIOXCCHI/IH»), YKa3bIBas KOOPAHWHATDBI X 1 Y B BUJIC KOPTEKa:

oImage.setloc ( (newX, newY))

B crenyromuii pas, korja nsobpaxenue 6yseT HapICOBAHO, OHO
HOSABUTCH B HOBBIX KOOPJAMHATAX. B JoKyMeHTanuu nepeuyncieHo
MHOKECTBO JJOTIOJTHUTEIbHBIX METOOB, KOTOPBIE Bbl MOKETE BbI-
3BaTh, YTOODI 3€PKAJHLHO OTOOPA3UTD, PA3BEPHYTH, IIOJIYYUTH Me-

CTOIIOJIOKEHNE U ITPAMOYTOJIbHHUK 1/1306pa>1<eH1/151 " TaK JgaJjiee.

MOAYJb CNTPAMUT

B pygame ectb BCTpoeHHbIM Moaynb sprite ans otobpaxeHus
usobpaxeHui B okHe. OHu HasbiBalOTCS cnpaiTamu. Moaynb
CMPAMT NPeAoCTaBAsSET KNacc Sprite ans o6paboTku otaens-
HbIX CNIPAMTOB M KNAacc Group Ans 06paboTkM HeCKONbKMX 06b-
ekToB Sprite. BMecte aT1 knaccel obecneunsatot
BenMKonenHble GyHKLMOHANbHbIE BOZMOXHOCTH, M, €CNU Bbl HA-
MepeBaeTech NPOrpAMMMPOBATL pygame B TSXKEIOM PEXMME,
BO3MOXHO, CTOUT MOTPATHTb BPEMS HA 3HOKOMCTBO C HUMM. Tem
He MeHee, YTobbl 06BsICHUTL ocHoBONONaratowme noustus OOT,
S peLunn He MCNoNb30BATb 3TH Knacchl. BaameH s nepenay k 06-
wuM anemeHTam GUI, 4To6b1 UX MOXHO 6bI10 NPUMEHSITH B JitO-
60 cpepe 1 Ha nio6om s3bike. Ecnun Bbl xoTHTE Bonblue y3HaTh
o Mopyne sprite, 03HOKOMbBTECb C PYKOBOACTBOM MO aapecy
https://www.pygame.org/docs/tut/Spritelntro.html.

Ao6aBnsem kHONKMU, GACKKN U NEPEKIOHATENH

Korga cosnaeTe ak3eMIisip KHOMKH, (hTa’kKa MU HepeKIiodaTe s
BIJKETA B pygwidgets, y Bac €CTh [Ba BApUaHTa: CO3/IaTh 9K3€M-
ISP TEKCTOBOI BEPCHUH, KOTOPas PUCYET COOCTBEHHYIO TpauKy
1 106aBIAET TEKCTOBYIO METKY Ha OCHOBE MEePETaHHOMN BaMu
CTPOKU, M CO3/IaTh SK3EMILISAP MOJIb30BATEIHCKON BEPCUH,

B KOTOPOI BBI IpeOCTaBsIeTe n3oopaxenue. B raér. 7.1 mpoze-

MOHCTPHUPOBAHDBI PA3JIMYHbIC JTOCTYIITHbIC KJIACChI KHOIIOK.
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Ta6nuua 7.1. TekcTosble M NONb30BATENLCKME KNACCH KHOMOK B pygwidgets

TexkcTroBas Bepcus (cospaer Monb3oBarenbckas Bepcusa
rpaduky no xoay Aencremns) (ucnonb3yer Bawy rpaduky)
KHonka TextButton CustomButton
®Dnaxok TextCheckBox CustomCheckBox
Mepekniouatens TextRadioButton CustomRadioButton

Pasnuna Mexy TEKCTOBOM U IIOIb30BATENILCKON BEPCUAMU
9THUX KJIACCOB UMEET 3HAYEHHE TOJIbKO BO BPEMSI CO3TaHU S dK3EM-
mwrsipa. Kak ToJbKO BbI CO3[ja/1 OOBEKT U3 TEKCTOBOI'O UJIH IOJIb30-
BaTEJIbCKOT'O KJIacCa KHOIIKH, BCE OCTAJbHBIE METOABI IIAPbI KJIACCOB
UAEHTUYHBL YTOOBI HPOACHUTD 3TO, JaBAUTE PACCMOTPHUM KJIACCHI

TextButton u CustomButton.

TextButton

Hwuxe npeacraBjaeHoO q)aKTquCKOC OIIPpEACTICHUEC METOAA

__init () kipacca TextButton B pygwidgets:
def init (self, window, loc, text,
width=None,
height=40,

textColor=PYGWIDGETS BLACK,
upColor=PYGWIDGETS NORMAL GRAY,
overColor=PYGWIDGETS OVER GRAY,
downColor=PYGWIDGETS DOWN GRAY,
fontName=DEFAULT FONT NAME,
fontSiZeZDEFAULTiFONTisIZE,
soundOnClick=None,
enterToActivate=False,
callback=None

nickname=None) :

OpHaKO BMECTO TOTO, YTOOBI YUTATh KO KJIacCa, IIPOrPaMMUCT
CKOpee BCEro oopaTUTCs K ero fokymMeHTanuu. Kax ymoMmunanocn
paHee, OJHASI JOKYMECHTAIUS pygwidgets HAXOAUTCS IO adpecy
https://pygwidgets.readthedocs.io/en/latest/.

Tak:ke BbI MOKETE IOCMOTPETD JOKYMEHTAIUIO KJIACCA, BbI3BAB
BCTpOeHHYIO PyHKIMIO help () B obosouke Python crenyomum 06-
pasom:

>>> help (pygwidgets.TextButton)
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Korna cosnaere sk3eMIuisip TextButton, BaM HEOGXOAUMO
JINIIB IIEPEeAATH OKHO, MECTOIIOJIOKEHUE B OKHE M TEKCT JJISl OTO-
6pakeHus Ha KHONKe. Eciin ykaxkeTe TOJIbKO 3TU NO3UITNOHHBIE T1a-
paMeTphbl, Balla KHOIIKA Oy/le T UCII0/Ib30BaTh PA3yMHBbIE 3HAUYECHU S
110 YMOJTYAHHIO JIJISI IIUPUHDBI U BBICOTDI, (DOHOBBIX IIBETOB JIJI Ue-
TBIPEX COCTOSTHUI KHOIKH (Pa3IUIHbIC OTTEHKH CEPOro), TUIIa
u pasmepa mpudra. I[lo ymosuanuio, Korjaa noab30BaTeNb IEJKAET
110 KHOIIKE, HUKAK1e 3BYKOBbIE 3()(PEKTHI HE BOCIIPOU3BOAATCS.

Kon st cozpanust TextButton ¢ IOMOIIBIO 3TUX 3HAYEHU I

110 YMOJI9aHUIO BBITVIAANUT CJACAYIOINM o6pa30M:

oButton = pygwidgets.TextButton (window, (50, 50), 'Text Button')

KoxBmerone init () kjacca TextButton UCIOIb3YeT Me-
TOJBI PUCOBAHMUS Pygame, YTOObI CKOHCTPYHPOBATh COOCTBEHHYIO
rpauKy 1151 BCEX YeThIPEX COCTOSHUN (BBEPX, BHU3, MBIIIb HABE-
JIeHa ¥ HEJIOCTYIIHA J1s1 HaxkaTus). Cire/yiomas CTpoKa CO3/1aeT Bep-

CHIO KHOIIKHM «BB€PX>», KOTOPAs BBITVIAAUT KaK HAa pHUC. 72

Puc. 7.2. Knonka TextButton,
UCNONb3YOWAsa 3HAYEHUSA MO YMOJTYAHUIO

Bol MmoskeTe IepeonpeaciainTb JIIOOOM NIU BCE ImapamMeTpbl
I10 YMOJI9aHHUIO C IIOMOIbIO 3HAYEHU U KJIIOYEBDBIX CJIOB CJICAYIOI UM

obpazom:

oButton = pygwidgets.TextButton (window, (50, 50),
'Text Button',
width=200,
height=30,
textColor=(255, 255, 128),
upColor=(128, 0, 0),
fontName='Courier',
fontSize=14,
soundOnClick="'sounds/blip.wav',
enterToActivate=True)

dra yCTaHOBKaA CO3/1aCT KHOIIKY, KOTOpasd 6Y,JICT BBITJIAJIETH KaK

Ha puc. 7.3.

Puc. 7.3. Knonka TextButton, ucnonbsyowas apryMeHTbl KIO4YEBbIX COB s
wpKdTa, pasmepa, LLBETd U TAK fanee
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HOBCI[CHI/IC IICPEKJIIOYCHM A I/1306pa)KeHI/I$I 9TUX IBYX KHOIIOK pa-
60TaeT aBCOJMIOTHO TAK JKE; € IMHCTBEHHOEC OTJIMYME 3aKJ/JII0YA€TCA

BO BHEIITHEM BH /1€ I/I3O6pa>KCHI/IIL/'I.

CustomButton

Kracc CustomButton mo3BoJsieT BaM UCIIOJIb30BaTh co6CTBeHHy10
rpaduky 115 KHONKN. YTOOBI CO3/aTh 9K3eMIIsAp CustomButton,
BAM HEOOXOJMMO JIUMIb IepejaTh OKHO, KOOPAWHATHI U Ty Th K U30-

OGpaXeHNIO COCTOSTHU S «BBEPX» KHONMKN. Hrmke mpusenen npumep:

restartButton = pygwidgets.CustomButton (window, (100, 430),
'images/RestartButtonUp.png')

Cocrogaus down, over u disabled — Heobs3aTeIbHBIE apTy-
MEHTBI KJIIOUEBBIX CJIOB, M, €CJIN JIJIs TI060T0 U3 HUX He Oy/leT nepe-
JTaHO 3HaueHue, CustomButton 6YZ[€T UCIIOJIB30BATH KOIIUIO N30~
6paxeHns up. boree THMINYHO (M HACTOATENBHO PEKOMEH/YETCH)
[IE€PEeAABATh Iy Th K JOIOJHUTEIbHBIM H300PAKEHHUAM CJIEYIOIUM

o6pasom:

restartButton = pygwidgets.CustomButton (window, (100, 430),
'images/RestartButtonUp.png',
down="'images/RestartButtonDown.png',
over='images/RestartButtonOver.png',
disabled="'images/RestartButtonDisabled.png',
soundOnClick="'sounds/blip.wav',
nickname='restart"')

371ech MBI TAKKE YKA3aJ1 3BYKOBOH 3(p(PEKT, KOTOPBIH TOTKEH
BOCIIPOU3BOAUTLCS, KOTJA TIOIb30BATEb MIEIKAET IT0 KHOIKE, U MBI
opeaoCcTaBuIN BHyTpeHHI/Iﬁ IICEBJOHUM, KOTOprﬁ MbI CMOJKEM HUC-

IIOJIb30BATh ITIO3JHEE.

MC"OJ'Ib3yeM KHONKU

Ilocue CO3JIaHM A 9K3EMILJISIPA BbI MOKETC IIPUMEHUTD HCKOTOprIL/'I
TUITUYIHBIN KOs, 4TOOBI UCIIOAb30BATH OOBEKT KHOIIKM oButton
HE3aBUCUMO OT TOI'O, ABJSIETCH JIN OH TextButton nian

CustomButton:

while True:
for event in pygame.event.get () :
if event.type == pygame.QUIT:
pygame.quit ()
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sys.exit ()

if oButton.handleEvent (event) :
# Iosb30BaTesNIb WEJIKHYJI 10 KHOIIKe
<Koz, BEIIOJIHSIEMEII MPY HaXaTuy KHOMKM>
—-—— IpPONyCK —-—-—

oButton.draw () # BHM3Yy uUukia while ckas3aTb eMy HapUCOBATH

Kasxaprit pas, xorja O6Hapy>KI/IBa€M COOBITUE, HAM HEOOXOAUMO
BbI3BATb METOJ KHONKU handleEvent (), 4TOObI paspemuTb e oT-
pearuposarh Ha JEUCTBUS IIOIb30BATEI. OGBIYHO 3TOT BHI30OB BO3-
BpamaeT False, HO BepHET True, KOI/a MOJb30BaTEJIb 3aBEPIIUT
LIEJTYOK I10 KHOIIKE. B HIKHel yacTi OCHOBHOTO [UKJIA while HaMm
HeOOXOMMO BbI3BATh METOJ KHOIIKU draw (), YTOObI paspemuTs el

HApHCOBATH CEOI.

BbiBOA M BBOA TEKCTA

Kaxk mb1 Bujiesn B riase 6, 06paboTKa BXOZHBIX M BBIXOJHBIX JaH-
HBIX TEKCTA B pygame JJOCTATOYHO CJ0KHA, HO S 3/1eCh [TIO3HAKOMJIIO
BAC C HOBBIMU KJIACCAMU ITOJISI OTOOPaXKEHUS TEKCTA U TOJIsI BBOAA
TekcTa. Y HUX 000X MUHUMAJIbHOE KOJHUYECTBO HEOOXOAUMBbIX
(TO3UITMOHHBIX) TAPAMETPOB U Pa3yMHbIC 3HAYCHHS 110 YMOJIYa-
HUIO JUISI IPYTUX aTPUOYTOB (MPUPT, pasMep MPHUEPTA, IIBET U TAK

}Ia.ﬂee), KOTOPbIC JICTKO II€PCONPEACIAIOTCA.

BoiBOAa TEKkcTA

ITaker pygwidgets comepxut kjaacc DisplayText aIsd oToopake-
HIS TEKCTa, KOTOPBIH ABIAETCSA 60J€€ TOJTHOPYHKITMOHATHHOMN
Bepcmef/’l KJjacca SimpleText U3 r1aBbl 6. Korna BoI co3paere 3K3eM-
mIsIp noJisg DisplayText, eAMHCTBEHHbIE obs13aTeIbHbIe apry-
MEHTBI — OKHO M MeCTOnoJI0xXeHue. IlepBbIii mapaMeTp KJII0UEBOro
cJ10Ba — value, KOTOPBIA MOXKHO YKa3aTh C IOMOIIBIO CTPOKH

B Ka4€CTBE HAYAIbHOI'O TEKCTa A1 OTOOpaskeHUs B oje. OGbIYHO
3TO MCIIOJb3YETCS IS 3HAYEHM A 10 YMOJTYAHUIO KOHEYHOTO II0JIb-
30BaTeJIs NI AJ1s HUKOTJA HE MEHSIOMETOCs TEKCTA, TAKOTO KaK
MEeTKa UJIU UHCTPYKIIUH. HOCKOJIbe value — nepBbIN MApaAMETP
KJIIOUYEBOTO CJI0BA, OH MOXET ObITH 3a/1aH U KaK MMO3UITMOHHBIN apTy-

MECHT, 1 KaK aPIyMEHT KJII0OY€BOI'O CJI0BA. HaanMep, BOT 9TO:

oTextField = pygwidgets.DisplayText (window, (10, 400), 'Hello World")

GyzeT paboTaTh TAK ke, KaK ¥ BOT 3TO:
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oTextField = pygwidgets.DisplayText (window, (10, 400),
value="'Hello World")

BpI Takske MOXKeTe HaCTPOUTD BU/J| BLIBOJMMOTO TEKCTA, YKA3bI-
Bas 00O MU BCE HEOOA3ATENbHBIE TAPAMETPDI KIIOUEBBIX CIOB.
Hanpuwmep:

oTextField = pygwidgets.DisplayText (window, (10, 400),
value='Some title text',
fontName="'Courier',
fontSize=40,
width=150,
justified='center',
textColor=(255, 255, 0))

Y knacca DisplayText ecThb onpejieIeHHOE KOJUYEeCTBO JOIOJI-
HUTEJNbHBbIX MeTO10B. Hanboee Ba)XHbI N3 HUX — setValue (),
KOTOPBIN BbI BbI3bIBACTE JIJ11 U3MEHEHU S HAPUCOBAHHOTO B I10JIE

TEKCTa:

oTextField.setValue ('Any new text you want to see')

B nuxHen yacTu 0OCHOBHOIO IIUKJA while BaM HEOOXOAUMO Bbl-

3BaTbh METOJ OO0beKTa draw () :

oTextField.draw ()

I/I, KOHEYHO JK€, Bbl MOJXKETE CO3/[1aTh CTOJIBKO 00BEKTOB

DisplayText, CKOJIbKO BAM HEOOXOUMO.

BBop Tekcra

B TunuyaHO TekcToBOI mporpamme Python, 4To6b! HOTydIUTh BXOJ-
HbIE JJAHHDBIE OT I10JIb30BATE, Bbl BLI3BAJIU ObI q)yHKLu/Ho input (),
KOTOpaH OCTaHaBJIIBAET nporpaMMy, ITIOKa I10JIb30BAaTE€JIb BBOAUT
TEKCT B OKHe 0o6osoukn. Ho B Mupe ynpasisembix coosrrusmu GUI-
r[porpaMM OCHOBHOM IIMKJI HE OCTAaHABJINBA€TCA HUKOTIJA. CJIC,I[OBa—
TE€JIbHO, MbI JOJIZKHbBI UCITIOJIB30BATbH HNHOMN IIOAXO/N.

Jlnsa BBopmMoro nosb3opareseM Tekcra GUI-mporpamma o6614-
HO Hpe,I[CTaBJUICT I10J1€, B KOTOpOM ITIOJIB30BATEJIb MOXKET I1€4aTaThb.
IToxne BBO/JA4 JOJI)KHO MMETD JI€JIO CO BCEMU KJIaBUIIIaMM KJIaBI/IaTy-
pr, HeKOTOprC N3 HUX OTO6pa>KaIOTCH, B TO BpeMH KakK /:[pyrI/Ie nc-
MOJIb3YIOTCH JJI PEAAKTUPOBAHU A WU IIEPEJBUKCHUNA Kypcopa

BHYTPH I10JIA. OHoO Takxe JTOJIZKHO ITO3BOJIATD ITOJIb30BATEJIIO,
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ylep;KUBAIOEMY KJaBUINy, HOBTOPUTD ee. Kiacc pygwidgets
InputText 06€CIEYNBAET BCE 3TH (PYHKIMOHAILHBIE BO3MOKHOCTH.

EnuHCcTBEeHHBIME 0043aTEIbHBIMU API'YMEHTAMH JIJI CO3/JaHUS
9K3eMILIsApa 00beKTa InputText ABIAIOTCA OKHO U MECTOIIOJIOMKE-
HUE:

oInputField = pygwidgets.InputText (window, (10, 100))

O,Z[HaKO BbI MOJKECTE€ HACTPOUTD anI/I6yTbI TeKCcTa OObeKTa

InputText, YKa3aB Heobsa3aTebHbIE IIapaMeTpPbl KJIIOYEBbIX CJIOB!

oInputField = pygwidgets.InputText (window, (10, 400),
value='Starting Text',
fontName='Helvetica',
fontSize=40,
width=150,
textColor= (255, 255, 0))

Ilocre CO3JJaHUA SK3EMILIAPA ITOJIA InputText TUITUYHBIA KO

OCHOBHOTO ITUKJIA 6Y,Z[€T BBITVIAACTD CICAYIONMM o6pa30M:

while True:
for event in pygame.event.get () :
if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()

if oInputField.handleEvent (event) :
# Tonmb30BaTesib Haxas Enter miam Return
userText = oInputField.getValue () # nosnyuaem
# BBEIEHHB [IOJIL30BATEJIEM TEKCT
<Konm, BHIIOJIHSEMBI [NOCJI€ BBOIA [NOJIB30BATEJIST>
——— IPONYyCK —-—-—

oInputField.draw() # BHM3Y OCHOBHOTO LuKJa while

JL1st Kax10ro COOLITHA HaM HEOOXOAMMO BBI3BATH METOJ
handleEvent () monsi InputText, YTOOLI HO3BOJIHUTH EMY PE€aru-
poBaTh Ha HAXKATUA KJIABHUII U e TYKU MbIIN. OObIYHO 3TOT BLI3OB
BO3BpaIllaeT 3Ha4yeHne False, HO, KOT/A I10JIb30BATE/b HAKUMAET
kinasunry Enter uiu Return, on Bosspamaet True. 3aTeM MbI MO-
JKEM M3BJIEYb TEKCT, KOTOPBIN ITOJIb30BATEb BBEJ, BbI3BAB METO/
obbekTa getValue ().

B HMsKHE 9acTH OCHOBHOTO IIMKJIA while HaM HEOOXOAMMO BbI-

3BaTh METOJ draw (), 9TOOBI Pa3PeIIuTh IIOJII0 HAPHUCOBATD CeOs.
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NMPUMEYAHMUE

Eciu 0KHO copepKUT HECKOJIBKO IOJIEN BBO/A, HAKATH A KJIa-
BHII 06PabATHIBAIOTCS TIOJIEM C TEKYITUM (POKYCOM KJIABHATYPBHI, KO-
TOPOE U3MEHAETCHA, KOTJla IOJIb30BaTEb EJIKAET I10 APYyTOMY
noo. Ecau BbI XoTHUTE paspenmuThb I0II0 UMETDh Ha4aAbHbIH (POKyC
KJIABUATYPBbI, TO MOKETE YCTAHOBUTD IMapaMeTp KJII0UEBOTO CJI0Ba
initialFocus B 3HaYeHUE True B BHIOPAHHOM BaMU OO'bEKTE
InputText, Korjaa cosjpaere ero. /lanee, ecimy Bac B OKHE €CTb He-
CKOJIBKO noJiel InputText, TUMNYHbBIN HOAXO] K JU3ANHY UHTEP-
eiica mosbzoBaTesis npejnonaraeT Haanaue kHonku OK min
Submit. Korjja menkaere 1mmo Heil, BbI MOKETE 3aTEM BbI3BATH METOL

getValue () AJId KaXXJA0Tr'O I1OJIA.

Ha momeHT HanmmcaHus KHUTHY KJ1acC InputText He obecneuynBal
BbIC/ICHNEC HECKOJIbKNX CIMBOJIOB C IIOMOIBIO IIEPETACKUBAHM I
mbimu. Eciu ata Cl)yHKIII/IOHZUIbHaH BO3MOKHOCTb ObLIa JIO621BJICH8.
B OoJlee H()SI[HCI‘/)I Bepcuu, JJUId IporpamMmM, MCIOJIb3YIOINX
InputText, He HOTpe6yeTC5{ HUKAaKNX HSMCHCHHﬁ, IIOCKOJIBKY KO/
6YII€T IIOTHOCTBIO HAXOJUTHCSI BHYTPU 3TOTO KJacca. JIio60e HoBOE
NOBEACHUE CTAHET aBTOMATUYICCKHU IIOAJCPIKMUBATHCA BO BCEX 00'b-

eKTax InputText

Apyrue knaccol pygwidgets

Kax BbI BUsies1u B Hauajie 3TOTO pasjiea, pygwidgets cojepkur
HEKOTOPOE KOJIMUUYECTBO JPYIUX KJIACCOB.

Kinacc ImageCollection moO3BOJSIET MOKA3bIBATH JIOOOE OT-
JeapHOE n306paxeHne n3 Habopa. Hampumep, npeamnonxoxnM,
y Bac €CTh U300pKEHUE IIEPCOHAXKA, CTOSIIIETO JUIIOM, CITUHOM
1 IOBEPHYTBIM BJIEBO U BIIPaBO. YTOOBI MPEACTABUTH BCE TOTEHITH-
AJIbHBIE N300PAKEHUS, BBI MOXKETE CO37aTh CJIOBAPD CACAYIOIIM

ob6pasoM:

imageDict = {'front':'images/front.png', 'left':'images/left.png',

'back':'images/back.png', 'right':'images/right.png'}

3arem coszaiiTe 06beKT ImageCollection, yKasbIBas 3TOT CJIO-
Bapb U KJIIOY I/1306pa>KeHI/IH, C KOTOPOTO XOTUTE HAYaTh. YrobbI 11€-
PENATH K APyromMy 1/1306pa>1<eH1/110, BbI BbI3bIBA€TE METOJ replace ()
u rnepenaeTe z[pyroﬁ Kiiod. Be130B MeToa draw () B HUKHEN 4acTU

OUKJIA BCETJa ITIOKA3bIBACT TCKYLICC I/1306pa>KCHI/I€.
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Kiacc Dragger 1okaspIBaeT OflHO M300pakeHHE, HO IIO3BOJISIET
I10JIb30BATEJIIO IIEPETACKUBATD €T0 B II0O0E MECTO B OKHE. BbI 101K~
HBI BbI3BATDb €ro MeToj handleEvent () B rukJe coobrTusa. Korga
OJIb30BaTE/Ib 3aBEPIIUT IIEpeTacKuBaHue, handleEvent () Bep-
HET 3HaueHue True U BbI CMOKETE BBI3BATh METOJ getMouseUpLoc ()
o0beKTa Dragger, 4TOOBI IIOJTYYUTDH MECTOIIOJIOKEHNE, B KOTOPOM
I10JIb30BATE/Ib OTITYCTU/I KHOIIKY MBIIIH.

Kornaccel Animation u SpriteSheetAnimation o6pabareIBaloT
co3nanue u orobpaskenne anumaruu. O6a onu TpedyloT Habopa
n3obpaskenuii s urepanuu. Kiacc Animation moaydaer kap-
THHKH U3 OT/IEIbHBIX (DAiiIoB, B TO BpeM#A KAaK KJIAacCy
SpriteSheetAnimation TpeGyeTcs OfHO N300PAKEHUE C PABHO-
MEPHO PaCIIOIO0XEHHLIMI BHYTPEHHUMH KapTHHKaMu. MbI 6071ee

II0/IpOOHO U3YYMM 3THU KJIACChI B I1aBe 14.

Default input text

Here is some cenlered display text.
Showing the
number of frames.
Loop counter:95

Here is some display text. Loop counter:95

Puc. 7.4. OkHo nporpamMmel, nokasbieaoliee o6bekTbl, ANs KOTOPbIX Gbinm
CO3[aHBI 3K3EMNNAPbI U3 PA3NMYHBIX kKiaccos B pygwidgets
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pygwidgets B npumepe nporpammbi

Ha puc. 7.4 mokazaH CKpUHIIOT IPUMepa IPOrpaMMbl, JIEMOHCTPU-
PYIOIIEH OOBEKTHI, IS KOTOPBIX OBLIN CO3/AHBI 9K3EMILISAPbI
13 MHOJKECTBA KJIACCOB B pygwidgets, Bkaodas Image,
DisplayText, InputText, TextButton, CustomButton,
TextRadioButton, CustomRadioButton, TextCheckBox,
CustomCheckBox, ImageCollection u Dragger.

McxoaHbIHI KOJ| 9TOr0 IpUMepPa IPOrpaMMbl MOKHO HAHTH
B Ianke pygwidgels_tests pernosuropuu GitHub mo agpecy
https://github.com/IrvKalb/pygwidgets /.

Ba)xnoctb nocneposarennbHoro API

OpxHo nocieiHee 3aMevanue 1o nmosoxy cosnanust API s na6opa
KJIACCOB: KOTJ[a 3TO BO3MOXKHO, IPEKPACHOM Hieii OyneT obeciede-
HHE COTJIACOBAHHOCTU IaPaMEeTPOB METO/OB B PA3JIMYHbBIX,

HO IOXOKHUX KJIacCaX. XOPOUINMY IIPUMEPaMU ABJISIOTCS II€PBbIe
JBa MapamMeTpa MeTojJa  init () KaJoro Kjacca
Bpygwidgets —window m loc, UMEHHO B 3ToM nopsajake. Ecin

B HEKOTOPBIX BbI30BAX IOPSIOK Oyle T NHOM, MOKET OKa3aThCs
CJIOKHEE UCIOJIb30BATH ITAKET KAK €IUHOE 1EJI0€.

Kpowme Toro, ecu pasjindHble KJIACChl PEATU3YIOT OJHHU U TE Ke
(PYHKIMOHAIbHDBIE BO3MOKHOCTH, CTOUT UCIOJIb30BATh OJUHAKO-
Bble MMeHa MeTo0B. Hanmpumep, y MHOTHX KJ1accoB B pygwidgets
€CThb METOJ[ C UMEHEM setValue () u ,upyroﬁ C UMEHEM
getValue (). B caeayomux JByX iaBax s HOApoOOHEE PACCKAXKY, ITO-

Y€MY 9TOT THUII COTJIACOBAHHOCTH TaK BAKCH.

JTa rjaBa NO3HAKOMUJIA BAC C 0OBEKTHO-OPUEHTHPOBAHHDIM ITaKe-
ToM pygwidgets BUJKeTOB rpaduyeckoro nurepdeiica noibzosa-
Tesisa. Ml Hadau ¢ o6CYKI€HNA 3HAYEHU I 110 YMOJIYaHUIO JIJISt
IapaMeTpPOB B METOJAX, U 51 OOBACHIUI, UTO IIAPAMETPbI KJII0UEBbIX
CJIOB MO3BOJIAIOT UCIOJIb30BATH 3HAYEHU A 10 YMOJYAHUIO, €CJIN
B BBI3OBE HE ObLJIO YKa3a2HO COOTBETCTBYIONIEE 3HAUEHUE apTy-
MEHTA.

3areM s MIO3HAKOMUJI BAC C MOAYJIEM pygwidgets, copepKamum
HEKOTOPOE KOJUYECTBO ITPEAYCTAHOBIEHHBIX KJIACCOB BUJIKETOB

GUI, U1 ITOKa3aJl BaM, KaK HUCITIOJIb30BATb KAKME-TO U3 HUX.
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W naxomner, g okasaJj nporpaMmmy, IpeAoCTaBISONYIO ITPUMEPDI
GOJILITMHCTBA STUX BUJKETOB.

CymecTByeT JBa KJIIOUYEBBIX IPEUMYIIECTBA ITPU HATUCAHUM I10-
JIOOHBIX KJIACCOB B pygwidgets. Bo-IepBbIX, KJ1aCChI MOTYT CKPbITh
CJI0KHOCTB MeTOM0B. Kak TOJIbKO BBI 3acTaBUTE BAIl KJIACC Pabo-
TaTh IPaBUJILHO, BAM HUKOT/[A HE IIPUAETCS CHOBA 6€CIIOKOUTBC S
O BHYTPEHHUX JleTa1AX. BO-BTOPBIX, BbI MOKETE IOBTOPHO UCIIOJIb-
30BaTb KO/, CO3/IaBasi CTOJIbKO DK3EMILIAPOB KJIAcca, CKOJbKO BaM
HeoOxonuMoO. Ba k1acc MoxkeT o6ecnednBaTh OCHOBHBIE (DYHKI[IO-
HaJIbHbIE BO3MOKHOCTH, BKJIIOYasd NapaMeTPhbl KJIIOUEBbIX CJIOB
C TIATEJbHO MOAOOPAHHBIMY 3HAUEHUAMU 1O yMOTdaHuio. OHako
3HAYEHU 10 YMOJTYAHHIO MOKHO JIETKO IIEPEOIIPEETUTD, YTOODbI
006€eCIeYynTh BO3MOKHOCTD HACT POMKU.

Bl MokeTe onyOIMKOBATH MHTEP(EHCHI BAITNX KJIACCOB JJIs
JPYTUX IPOrPaMMUCTOB (M ce64), YTOOLI NCI0JIL30BATh UX B pa3-
JIMYHBIX IPOEKTaX. Xopomasd JOKYMEHTAIUS 1 COBMECTUMOCTD
UJYT pyKa 00 PyKY, YTOOBI C/I€1aTh 3TU TUIIBI KJIACCOB OYEHD Y06~
HBIMU JIJI UCIIOIb30BAHUS.



YACTD Il

MHKANCYnauuAa,
NOJIMMOPD®U3M
U HACJNIEAOBAHME

Tpr OCHOBHBIX MPUHIHUIIA O6'BEKTHO-OPUEHTHPOBAHHOT'O IIPOrpam-
MUPOBAHUS — WHKATICY/IAIUS, TOTUMOP(MU3M U HACIECTOBAHNUE.
Cienyomye TpHU IIaBbl OOBACHAT KAKJ0€ U3 3TUX MOHATUH 11O Ove-
pe/u, ONMHCHIBAsI OCHOBOIIOJIATAION[E KOHIIEITUH U IEMOHCTPUPYS
npuMepsI UX peanusariun B Python. UTo6e1 A3bIk TporpaMMupoBa-
HHS MOT Ha3bIBaTh ce6s a13p1koM OOIT, OH J0JI3KeH Noa e pKUBATh
BCE TPU TPEOOBAHUS.

B riaBe 8 06bACHAETCSA MHKAIICYISAIIAA: COKPBITUE JIETAICH
1 pa3MeleHNEe BCET'O B OJTHOM MECTE.

B raBe 9 o6cyskgaeTcs MoTuMOp@U3M: KaK Y HECKOJIbKHUX KJIaC-
COB MOTYT OBITh METOJIBI C OJMHAKOBBIMU UMECHAMH.

I'maBa 10 oxBaTbhIBaeT HaCJA€JOBAHUE: CO3aHIE€ HA OCHOBAHUN
yKe CYIEeCTBYIONIETo KOJa.

M Haxowner, mrasa 11 mogpo6HO paccMaTpUBaeT HECKOJIBKO TEM
(B OCHOBHOM CBSI3aHHBIX C YIIPaBJCHUEM AMSTBIO), KOTOPBIE JIOTH-
YECKH HE BIIFICBIBAIOTCS B IIPEJABIAYIINE TPU ITaBbI, HO ITOJE3HBI

u Baxxuasbl 11 OOIT.






MHKANCYNauus

IlepBoIit N3 TPEX OCHOBHBIX MPHUHITUIIOB OO HEKT-

HO-OPUEHTUPOBAHHOI'O IPOIPAMMUPOBAHU A —UN-

KANCYAAYUAL. DTO CIOBO MOKET BBI3BATH B BOOOpaAKeE-
HHIU 06pa3 KOCMHYECKOM KATICYIbl, KJI€TOUHON
0060JIOUKHN MU MEJTUITMHCKON TeIeBOH KAaTCYIbl, B KOTO-
PbIX HAXOAAMMICA BHYTPU LHEHHDBIH IPy3 3alUIEH OT BO3JE€UCTBUI
BHEIIHEN cpe/ibl. B mporpaMMupoBaHuMY UHKAIICYIAIUS UMEET CXO-
JxKee, Ho Jlaske HoJiee IeTaIN3NPOBAHHOE 3HAUCHUE — COKPBITHE BHY-
TPEHHUX JieTaJIeH COCTOSIHUS U IOBEACHU S OT BHEIIHETO KOJA U Ha-
XOXKJIEHUE KOJIa B OJJTHOM MeCTe.
B aT0i#1 rImaBe MBI TOCMOTPHUM, KaK pabOTAECT MHKATICY AN
C TOMOINBIO (PYHKITUH U € IIOMOIIBIO METO/IOB 00BHEKTOB. S paccmo-
TPIO Pa3JUYHbIe MHTEPHPETALIUY UHKATICYIAIUN: UCIIOIb30BAHUE
IPSMOro AOCTYIA 110 CPABHEHUIO C IPUMEHEHUEM T€TTEPOB U CET-
Tepos. f moxaxy, kak Python mossonsgeT nomMmedaTs nepeMeHHyIo
5K3EMILISPA KAK 3aKPBITYIO, YKa3bIBasl, YTO OHA HE JTOJKHA ObIThH
JIOCTYITHA KOy, BHEIIHEMY 110 OTHOHIEHUIO K KJIACCY, 1 KOCHYCh OCO-
6ennoctu Python nmox massanmem gexoparop. M Hakonern, s pac-

CMOTPIO TIOHSATHE A6CTPAKITUN IPU TPOEKTUPOBAHNH KJIACCOB.
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Muxkancynauma ¢ nomoubio QyHKUMMN

(I)yHKL[I/II/I — APKUI IPUMEP MHKAICYJIANNH, HIOTOMY YTO, KOTAA BbI
BBI3BIBAETE (PYHKITUIO, BAC OOLITHO HE BOJHYET, K@K OHA pabOTACT
BHYTPH. FpaMOTHo HAaIIXCAHHAS ¢)yHI<Lu/IH COIEPIKUT Ha6op 1Iaros,
KOTOpPBIE COCTABJIAIOT OAHY 60JIee KPYITHYIO 3a/1ady, KOTOpas BaM
1 BakHA. VUM PyHKIUH TOKHO ONUCHIBATD ICHCTBUE, PEaIN3YIO-
mee ee Koj. Bo3pbMeM BCTpOEHHYIO (PYHKIIHMIO len () M3 CTAaHJApT-
HoI1 6u6moTexu Python, koTopas ncmoab3yeTcs 11 TOUCKA KOTH-
YeCcTBa CUMBOJIOB B CTPOKE MJIU 3JIEMEHTOB B clIUCKe. Bol mepenaeTre
CTPOKY MJIU CIIUCOK, a OHA Bo3BpamaeT uncio. Korga numere Ko,
KOToprﬁ BBI3BIBACT ITY CIJYHKHI/IIO, BaC He BOJIHYET, KaK len ()
BBITIOTHSET CBOIO PaboTy. BbI He 3ayMbBIBAE€TECH O TOM, COACPKUAT
KOJI q)yHKL[I/II/I JIBE WJIU JIBE THICSTYU CTPOK, UCITOJIB3YET JIM OH OTHY
JIOKQJIBHYIO IIEPEMEHHYIO UJIN COTHIO. Bam unms Heo6Xo1uMo
3HATDh, KAKOI apryMeHT IepejaTh U KaK UCHOIb30BaTh BO3BPAIICH-
HbINA PE3YJIbTAaT.

To sxe camoe BEpHO U /711 HAITMCAHHBIX BaMH (PYHKITUH, KaK, Ha-
IIPUMeEP, 3TA, BBIYUCISIONAS ¥ BO3BPAIAIoNiasi CpeJHEE 3HAUCHUE

CITMCKA YHCEJI:

def calculateAverage (numbersList) :
total = 0.0
for number in numbersList:
total = total + number
nElements = len (numbersList)
average = total / nElements
return average

Kax ToIbKO BbI IPOTECTUPOBAIN MOA06HYIO (PYHKITUIO 1 OOHA-
PY’KHJIN, 9TO OHA pabOTAET, 6OIBIIE HE CTOUT 6ECIMTOKOUTRCS O Jie-
TaNAX peannsanun. Bam mumnn Heo6XoaMMO 3HATh, KaKOI apry-
MEHT(BI) OTIIPABUTD (PYHKITUN U YTO OHA BO3BpAIaeT.

OnHAKO ecIM OfHAXKABI BBl OOHAPYKUTE, UTO CYIECTBYET TOpas-
J10 60J1€€ TPOCTOMN M OGBICTPBIN AITOPUTM JIJII BEITUCICHUS CpeHE-
IO 3HAYEHMHs, TO MOKETE TIEPENHICATh PYHKITUIO HOBBIM CITOCOOOM.
IToka nuHTepdelic (BXOLHbBIE U BBIXOJHBIC JAHHbIC) HE MEHAECTCA,
HET HEOOXOAUMOCTU MEHATH KAKUETNOO0 BBIZOBBI PYHKIUH. ITOT

THIT MOAYISIPU3AITNN OOJIETYAET 06CTYKMBAHNE KO/A.
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Mukancynaumus ¢ nOMOLULbLIO 06bLEKTOB

Knuenr

B otmune oT NCIOIB3YEMBIX B PETYISPHBIX PYHKITUAX IIEPEMEH-
HBIX, II€PEMEHHDIE dK3EMILISAPA B 00BEKTAX COXPAHAIOTCS IIPU
BBI30BAX PA3JTHUIHBIX METON0B. UTOODI faTbHEHIIIEE 06CYKACHIE
6BIJIO IOHSTHBIM, g BBE/JIY HOBBIN TepMUH: KAuenm. (5 He xouy 3xech
HCITOTb30BATh TEPMUH NOAB308AMEAD, TOCKOTBKY OH OOBIYHO OTHO-

CUTCH K Y€JIOBEKY — IOJb30BATEII0 KOHEYHOMH IIPOrPaMMBbL.)

Tio6oe nporpammHoe oﬁecnequMe, KOTopoe co3naeTt 06bekT 13 kKnacca
U Bbi3bIBAET METOAbI 3TOrO obbekTa.

MI)I JAOJI)KHDBI TAKKE yLII/ITbIBaTI), qaTo CyH_[eCTBYeT paSHI/I]_[a B IIO-
xone éHympu u cnapyxcu oobexta nian kiracca. Korna e paboraere
BHYTpPH KJIacca (TUIIeTe KO METOJIOB B KJIACCE), HEOOXOUMO 103a-
GOTHUTDHCSH O TOM, KAK PA3IMYHBIE €IO METO/bI COBMECTHO HUCIIOIb3Y-
0T HCpeMCHHI)IC SKBCMH]IHpa. BI)I Y‘II/ITI)IBaeTe 3(1)(1)CKTI/IBHOCTI) Ba-
HIMX aJIFTOPUTMOB. JlyMaeTe 0 TOM, KaK JOJI’KEH BBILIAAETD
nHTEpPEiic: KaKue METOADI CIeYET IPEAOCTABUTD, KAKOBBI IIapa-
MCTpI)I JJI KAXKA0ro 13 HUX U 94TO JOJIX)KHO 6I)ITL HCIIOJIb30BAHO
B Ka4eCTBe 3HAYEHUIT 110 yMosrdaHuio. Eciiu kopoTko, BbI 06s13aHbI
1103260 TUTHCS O IPOCKTUPOBAHUHI U PEATU3AIIN METOJOB.

C BHeIIIHeﬁ CTOpOHI)I, KaK HpOI‘paMMI/ICT KJIME€HTA, BbI JOJI’)KHbBI
3HATh HHTEePdec K1acca. Bel 3a60TUTECH O TOM, YTO JAE€TAI0T METO-
JbI KJIACCA, KAKUE APT'YMEHTBI JOJUKHBI ObITD IIEpeaHbl U KaKue
JAHHBIE [IEPEJAIOTCSI OGPATHO OT KAXKAOI0 METO/A.

Takum 06pa3oM, KJacc 06eCIeINBAECT MHKATICYISAIIIO 3a CYET:

M COKpI)ITI/Iﬂ Z[CTaJIefI pea]II/IBaI_[I/II/I B CBOUX METOAAX 1 HepeMeHHI)IX
IK3EMILISIPA;

+ obecnedeHUS BCEX (DYHKITMOHAJIBHBIX BO3MOXHOCTEH, HEOOXO/-
MBIX KJUCHTY OT OOEKTA Uepes ero mHTepdeiic (MeToabl, onpe-

JileJICHHbBIE B KJ1acce).

O6beKTbl BGAEIOT CEBOMMM AUHHBIMM

B O6'I)CKTHO-OpI/IeHTI/IpOBaHHOM IpOorpaMMMpPOBAHNN TAHHBIC BHY-
Tpu o6bexTa npunadsercam emy. Ilporpammucts: OOIT 06b1aHO
COrJIaCHBI, 9TO XOpOIHI/Iﬁ IIPUHIOUII IIPOCKTUPOBAHUA COCTOUT

B TOM, YTOOBI KJIMEHTCKHUH KOJ| KacaJICs JINIIb HHTepdetica kiacca
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U He 3200 TUJICS O peanmmu3anuu MeTOJO0B. B sucrunre 8.1 paccMo-

TPEH IPUMEP MIPOCTOro KJacca Person.

class Person():

def init (self, name, salary):
self.name = name

self.salary = salary

Jinctunr 8.1. Bnagenune naHHbIMM B KNnacce Person

3HaueHusa NEePEMEHHbBIX 9K3eMILIsIpa self.name u self.
salary yCTaHaBJIMBAIOTCA KaKABII Pa3, KOTAA MBI CO3A€M IK3EM-

ILJISTPBI HOBBIX OO'BEKTOB Person, CAEAYIOMIM 00pa3oM:

oPersonl = Person('Joe Schmoe', 90000)
oPerson2 = Person('Jane Smith', 99000)

Kaxap1it 06beKT Person BIajfieeT COOCTBEHHBIM HAGOPOM JIBYX

IIEPpEMEHHDbIX dK3EMILJIAPaA.

MuTepnperauumn MHKANCYAAUNUM

HimeHHO 3/1eCh BO3HUKAIOT HEOOIbITNE TPOTUBOpEunsa. MHeHUS
MPOTPAMMUCTOB ITO TOBOAY JOCTYITHOCTH ITIEPEMEHHON 3K3€EM-
IJIsIpa MOTYT OTAn4YaThes. Python nmpeacrasasieT cBobogHyIO
MHTEPIPETAUIO WHKAIICYIAINH, pa3pentas MpsIMOi JOCTy

K IEPEMEHHBIM 3K3EMILIApPa C UCIIOJb30BAHUEM CUHTAKCHCA IIPO-
CTBIX ToueK. KIneHTCKUI KO/ CITOCO6EH MOMYIUTh 3aKOHHBIN
JIOCTYT K TEPEMEHHOH 9K3eMILISIpa 00BEKTA IO UMEHU, UCTIONb3YS
CUHTAKCUC <OOBEKT>.<MMS [IEePEMEHHOM SK3eMIIapa’.

Tem He meHee cmpozas MHTEPHPETALUA MHKAIICYJISALMUA TOBO-
PHUT, 9TO KJIUEHTCKOE IIPOrPAaMMHOE 00eCIIe4eHIe HUKOTA He JOJDK-
HO U3BJICKATh MU U3MEHATD 3HAYCHUE IIE€PEMEHHO 9K3eMIUIAPA Ha-
npaMyio. B3aMeH eJUHCTBEHHBIH CITOCO6, KOTOPBIM KJTUEHT MOKET
U3BJICYD COJEPKaLIeecs B OObEKTe 3HAUCHHE, 3aKII0YACTCS B HIC-
IIOJIb30BAHUU METO/A, IPEJOCTABIECHHOTO JJISl 3TOH IEIN KJIACCOM.

JlaBaiite paccMoTpuM 062 IMOAXOAA.

Mpamon pocTyn U NnoUeMy ero cneayer usberarb

Kak yxxe ymomnHasocs, Python paspemaeTt npsmoii 10CTyII K iepe-
MEHHBIM 3K3eMILIsApa. B incTunre 8.2 co3/jaloTcs aK3eMILISAPbI

TEX e ABYX 0O0BEKTOB U3 KJacca Person auctuHra 8.1, aro
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1 B IIPEAbIAYIICM pa3zejie, HO 3aTEM OCYIICCTBJISACTCA l'IpHMOfI

JIOCTYII K UX IIEPEMEHHBIM 3K3eMILIsApa self.salary.

®Daiin: PersonGettersSettersAndDirectAccess/
Main_PersonDirectAccess.py

# [lpyMep OCHOBHOM HIpPOTPaMMel Person C MCHOJIE30BAHMEM MIPSAMOTO OOCTyIa

from Person import *

oPersonl = Person('Joe Schmoe', 90000)
oPerson?2 = Person('Jane Smith', 99000)

# IIoJyiydaeM 3HaA4YeHMA IIePEeMeHHBIX 3apIljlaThl
print (oPersonl.salary)
print (oPerson2.salary)

# MeHAeM IIepeMeHHYIO 3apIljlaThbl
oPersonl.salary = 100000
oPerson2.salary = 111111

# OBDHOBJISIEM 3apIJIlaTel ¥ BEIBOIOVMM CHOBA
print (oPersonl.salary)
print (oPerson2.salary)

Jinctunr 8.2. MNpumep ocCHOBHOTO KOAQ, UCMOSb3YIOLWMIA NPSAMOM AOCTYN K NEepeMeHHOM
aKsemnnspa

Python paspemaeT nucaTp 1og06HbIN KOJ, KOTOPBIA oOpaIaeT-
¢ K 06'bEKTAM, YTOOBI HAPAMYIO ITONyIuTh @ 1 ycTaHOBUTE @ JII0-
6yI10 IIEpEMEHHYIO 3K3EMILIAPA C IOMOINBLIO CTAHJAPTHOIO CUHTAK-
cuca Touku. boapmuacTBO Mporpammuctos Python cunraioT sty
TEXHUKY abCOMI0OTHO npueMaeMoii. I'sugo Ban Poccym (coszparenn
Python) onmas bl BbICKA3aJICs OTHOCUTEIBHO 3TOr0 Bonpoca: «<Mbl
BCE 3/1ECh B3POCJIbIE JIIOAU», — UMESA B BUJY, YTO IPOIPAMMUCTDI
JIOJIKHBI 3HATH, YTO OHU JIEJAIOT U U€M PUCKYIOT, KOT/[A IIbITAIOTCS
HAIPAMYIO OJTYYUTDb JOCTYI K IEPEMEHHBIM DK3EMILIAPA.

Tem He MmeHee g TBEPJO YOEK/IEH, UTO IPAMON JOCTYII K ITepe-
MEHHOI1 5K3eMILIspa 00BEKTA IIPEJACTABIIAET COO0I HEBEPOATHO
OIACHYIO IPAKTUKY, IIOCKOJIbKY HAPYIIA€T OCHOBHYIO U/ICI0 MHKAII-
cyaanuu. YTo6bl NPONUIIOCTPUPOBATE 3TOT CJAyYail, faBaiiTe pac-
CMOTPUM HECKOJBKO IIPUMEPOB CIIEHAPUEB, B KOTOPLIX MPSAMOIL 10~

CTYII MOJKET BbI3BATbH HpO6JIeMbI.
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MeHsem uma nepemeHHO# 3K3emMnaapad

HepBaﬂ HpO6JI€Ma IpPAMOTO JOCTYyIIa COCTOUT B TOM, 9TO U3MEHEC-
HHUE UMEHU HepeMeHHOf/i 9K3CMILISIPA PA3pymunuT 000U KJIUEHT-
CKUI KO/J, KOTOprﬁ HaAIIPAMYIO UCIIOJb3YET NCXOJHOC M. Jro
MOJKET HpOI/ISOfITPI, Korga pa3pa60Tqm< KJjlacCa pemacT, 9TO II€EPBO-
HaYaJIbHbINA BbI60p MNMEHU HepeMeHHOfI HE 6bIJI OIITUMAJIbHBIM

IO CJAEAYIOIUM IPUIUHAM.

+ HMs HeoCcTaTOYHO Y€ TKO ONUCBIBAET JAHHBIE, KOTOPbIE OHO
IIpeACTaBIISET.

+ IlepemenHas sBaseTCS GYJIEBBIM BEIPAKCHUEM, U OH XOUET ITOME-
HSITb MECTAMM 3HaueHus True u False, HIeEpEMMEHOBAB IIEPEMEH-
HYIO (HaHpI/IMep, closed B open,allowedBdisallowed,
active Bdisabled).

+ B ucxoanom nmenu 6b11a OMMOKA B HAITMCAHUY WJIN 3aTJIaBHOM
GyKBe.

+ IlepemenHas 6blTa N3HAYATBHO GYJIEBBIM BHIPASKCHUEM, HO TTO3]I-
HEe OH OCO3HAJ, YTO EMY HY>KHO IIPEACTaBUTH Goee AByX

3HAUYEeHU .

B 11060M 13 3TUX Cilydaes, €CJIu paspaboTUUK MeHsIeT UM Iepe-
MEHHO 9K3eMILIsApa B KJIacce ¢ self . <ucxoonoeHma>
Ha self.<nooeHmsa>, KINEHTCKOE IPOrpaMMHOE OGeCIIeUeHHE,

KOTOPO€ UCIIOJb3YET NCXOAHOC UM HAIIPAMYIO, Bbe/iI[CT "3 CTPO.

U3smeHeHne nepemeHHOM 3K3eMMIISIPA HA BbIYUCTIEHHNE
Bropas curyanus, korja npsiMoii 1oCTyIl IPEJCTaBISAET PO~
6J1eMy, — eCJIi KOy KJlacca HeOOXO[MMO U3MEHHUTHCS, YTOOBI COOT-
BETCTBOBATb HOBBIM TpeboBaHuAM. IIpeanonoxum, 4To Npu Hanu-
CaHHUU KJIACCA BbI MCIIOJIb3yeTE IEPEMEHHYIO 9K3EMILIAPA, YTOODI
IpPEJICTABUTD (DPATMEHT AAHHDIX, HO (PYHKITMOHATbHBIE BO3MOKHO-
CTU MEHAIOTCS TAKMM 0OPa30M, UTO BMECTO DTOTO BaM TpebyeTcs
aJITOPUTM JIJIsI BBIYMCIEHUS 3HaYeHUs1. Bo3abMeM B kauecTBe npu-
Mepa Halll Kjaacc Account u3 riasbl 4. YTob6bl cres1aTh 6aHKOBCKIE
cyeTa 6071€ee peaTuCTUIHBIMU, MbI MOTIJIA ObI JOOABUTDH IPOIEHT-
HYIO CTaBKy. BpI MOKeTe mosiyMaTh, 9TO 3TO IPOCTON BOIPOC J0OaB-
JIEHU S [IEPEMEHHON DK3EMILIAPA JJIsl HIPOLIEHTHOM CTaBKU C UMEHEM
self.interestRate. 3aTeM, UCIOJIb3Ys NPAMOU JOCTYII, KJIUEHT-
CKO€ IPOrPAaMMHOE 00€CIIEYEHNE MOKET IMMOTYIUTD JOCTYII K 9TOMY

3HAYEHUIO 00beKTa Account ¢ IIOMOIIBIO:
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oAccount.interestRate

Jto Cpa6OTaCT, HO JIMIIIb HA KaKOE-TO BpEM:I. HOSI[HCC GaHK MO-
JKET IIPUHATD HOBYIO IIOJIUTUKY: JOIIYCTUM, IIPONCHTHAA CTaBKa 6y—
AC€T 3aBUCETDH OT KOJINYCCTBA JCHET HA CICTY. HpOHeHTHyIO CTaBKYy

MOKHO BbI9YUCJIUTD CIACAYIOINM 06p330M:

def calculateInterestRate(self):
# Ipennojyaraercs, uro self.balance Ovl yCTaHOBJIEH
# B Opyrom MeTone
if self.balance < 1000:
self.interestRate = 1.0
elif self.balance < 5000:
self.interestRate = 1.5
else:
self.interestRate = 2.0

BmecTo TOro 4To6bI IPOCTO MOJATATHCA HA €AUHCTBEHHOE 3HA-
yeHue npoueHTHof/’I cTaBKU B self.interestRate, MeTO]
calculateInterestRate () ompeaessieT TEKYIYIO CTaBKy Ha OC-
HOBAaHUU GaJlaHCa cueTa.

JI1o60€e KJINEeHTCKOE IPOrpaMMHOE 0OecIIeueHne, KOTOPOe Ha-
MPSAMYIO ITOJIYy9aeT JOCTYH K OAccount . interestRateun HCII0JIb3Y-
€T 3HaYeHUeE IIEPEMEHHON 3K3eMILIAPA, MOXKET 3aTE€M IIOJyYUTh
ycTapeBlnee 3Ha4eHNE B 3aBUCUMOCTH OT BPEMEHU MOCJIEJHETO BbI-
30Ba calculateInterestRate (). U moboe KianeHTCKOE npo-
rpaMMHOE obecrieueHmne, KoTopoe YCMAHABAUBAEM HOBYIO
interestRate, MOXET OOHAPYKHUTH, YTO HOBOE 3HAYEHHE ObLIO 3a-
raJI0OYHbIM o6pa30M M3MEHEHO HEKUM JIPYIUM KOJIOM, KOTOPbIH BbI-
3bIBaeT calculateInterestRate (), MM KOTJA BJaJeJIel] cdeTa
BHOCHUT CPEACTBA HA CYET WU BHIBOJUT C HETO JCHbIU.

OnHaxo, ecIiu METOZ BBIYUCICHUS IPOLEHTHOI CTAaBKH ObLI Ha-
3BaH getInterestRate () U KJIMEHTCKAs IPOrpaMMa BbI3bIBAET
€ro, IPOIeHTHAs CTABKA BCETHA OYAeT BLIUUCIATHCS B IpOLecce
paboOThI U HE MOSIBUTCS PUCK BOSHUKHOBEHU S IOTEHIIUAIBLHOMN

OIINOKU.

MpoBepsaem gaHHbIE

TpCTLﬂ HpI/I‘II/IHa JJIsA I/IS6€I‘aHI/IH HpHMOFO Z[OCTyHa HpI/I YCTaHOBKe
3HAQUYCHU A COCTOUT B TOM, 4TO KJINEHTCKUNA KO/l MOJKET CJIMIIKOM
JIETKO YCTAHOBUTD IICPEMECHHYIO 9K3CEMILJISIPpA B HEBEPHOC 3HAYCHMC.

Jlyqmuii mogxo — BBI30OB METO/A B KJIacce, Ybsl paboTa COCTOUT
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B yCTAHOBKe 3Ha4YeHUs. Kak paspaGoTYnK BbI MOXKETE BKJIIOUUTD

B 3TOT METO/| IPOBEPOYHBII KOJ|, YTOOBI YOETUTHCS, UTO 3HAYCHHE
yCTAHaBJIMBACTCS JOKHBIM 06pa3oM. PaccmoTpum kox

U3 JIMCTUHTA 8.3, Ubs IeJIb 3aKJII0YAETCS B YIIPABJICHUH YIeHAMU

KiIy6a.

®aiin: ValidatingData_ClubExample/Club.py

# Kmacc Club

class Club() :

def init (self, clubName, maxMembers) :
self.clubName = clubName ©
self.maxMembers = maxMembers

self.membersList = []

def addMember (self, name): @
# mpoBepsieM, UYTO OCTaJIoOCh OOCTATOYHO MeCTa
if len(self.membersList) < self.maxMembers:
self.membersList.append (name)

print ('OK.', name, 'has been added to the',
self.clubName, 'club')
else:
print ('Sorry, but we cannot add', name, 'to the',

self.clubName, 'club.'")
print ('This club already has the maximum of',

self.maxMembers, 'members.')

def report(self): ©
print ()
print ('Here are the', len(self.memberslList),
'members of the', self.clubName, 'club:')
for name in self.membersList:
print (' ' 4+ name)

print ()

Jiuctunr 8.3. Mpumep knacca Club

Kox Club orcaexuBaeTr ums KJIy6a, CIIUCOK €0 4JIEHOB U UX
MaKCHMaJIbHOE KOJIMYECTBO B IepeMeHHbIX sk3emiuispa @. Kak
TOJIBKO 3K3€MILTSAPDI CO3JAHBI, BbI MOXKETE BBI3BIBATH METO/bI, UTO-
Obl 1OOABJIATDH YIECHOB B K1y6 @ 1 coobuiars o Hux ©. (Hecmoxno
JI06ABUTH GOJBIIE METOAOB: YTOOBI YAAIATD YWICHOB, U3MEHATH UMe-
Ha ¥ TaK Jajee, HO 3TUX JIBYX JOCTATOYHO, YTOOBI TOHATH CYTh BO-

mpoca.)
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Hwuxe npceacraBjieH TECTOBBIN Konm, KOTOprfI HCIIOJIb3YET KJIaCC

Club.

®aiin: ValidatingData_ClubExample/Main_Club.py

# IlpyMep OCHOBHOM mnporpammsl Club

from Club import

# cosmaem kiIy6 C
oProgrammingClub

oProgrammingClub.
oProgrammingClub.
oProgrammingClub.
oProgrammingClub.
oProgrammingClub.
oProgrammingClub.

MaKCVMyM 5 uneHamu

= Club ('Programming', 5)

addMember ('Joe Schmoe')
addMember ('Cindy Lou Hoo')
addMember ('Dino Richmond')
addMember ('Susie Sweetness')
addMember ('Fred Farkle')
report ()

Mur co3raeM KJIY6 InporpaMMMpOBaHNAI, KOTOprﬁ JAOITyCKaeT

MaKCHMYM IISITh YWICHOB, U 3aTeM fobaiseM nx. Kox paboTaet xo-

POIIIO U COOBMAET O JOGABICHHBIX B KJIY0 WJIEHAX:

OK.
OK.
OK.
OK.
OK.

Joe Schmoe has been added to the Programming club
Cindy Lou Hoo has been added to the Programming club
Dino Richmond has been added to the Programming club
Susie Sweetness has been added to the Programming club
Fred Farkle has been added to the Programming club

Teneps faBatiTe T06aBUM IECTOTO WICHA!

# TlomeiITKa noBaBUTH INONOJIHUTEJIBHOTO uJIeHa

oProgrammingClub.

addMember ('Iwanna Join'")

JTa NOIBITKA ObLIA OTKJIOHE€HA, 1 Mbl BUINM COOTBETCTBYIOIICC

coodIeHne 00 OMMUOKe:

Sorry,

but we cannot add Iwanna Join to the Programming club.

This club already has the maximum of 5 members.

Kox addMember () ocymecTBISET BCIO HEOOXOAUMYIO ITPOBEPKY,

YTOOGBI YOEUTHCS, IYTO BBI3OB JUIS IOOABICHNS HOBOTO UIeHa pabo-

TaeT MPaBIJILHO MJIN TeHEPUPYET coobIeHne 06 omubke. OgHaKo

C IIOMOIIBIO IIPSMOTO JOCTYIIA KJIMEHT MOXET U3MCHUTDH quH/:[aMeH-

TaJbHYIO IIPUPOAY KIacca Club. HaHpHMep, KJIMEHT MOXKET
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lFerrep

YMBINIJICHHO 1IN C.TIY‘IaﬁHO N3MECHUTDH MAKCUMAJIBHOE KOJIMYECTBO

YJICHOB!

oProgrammingClub.maxMembers = 300

Jlanee, mpeanonokuM, Bbl B Kypce, uTo Kaacc Club mpeacTaBiis-
€T YJIEHOB B BU/JIE CIIMCKA, 1 3HAETE UM IIePEMEHHON dK3eMIIApPa,
KOTOpPOE IPEACTABISAET YIEHOB. B TakoM cilydae BbI MOXKETE HallH-
caTh KJIUEHTCKUI KOJ, YTOGBI JOOABJIATH HAIIPSIMYIO B CIIMCOK YJIe-

HOB, HE BBI3bIBASI METOJ, CIEAYIONIIM 00pa3oM:

oProgrammingClub.memberList.append('Iwanna Join')

ITa CTPOKA IPUBEJAET K HPEBBIIEHUIO IIPEAIIONIATaeMOT0 IIpeie-
Jla KOJIM4Y€eCTBA YIEHOB, ITIOCKOJbKY OHA nsberaer Koja, KOTOPBIN ra-
PaHTHUPYET, 4TO 3aIPOC HA Jo6aBIEHE HOBOT'O y4aCcTHUKA ITPABO-
MEpEH.

KiuenTckuii Ko, MCIOAb3YIONUHI IPAMOM JOCTYII, MOKET JlaKe
IIPUBECTH K omunoke BHYTPU oobekTa Club. Hanpuwmep, nepemen-
Hasd sK3eMIlIsIpa self .maxMembers TOKHA ODbITD IE€JIBIM YHCJIOM.
Hcnonb3ya mpamMoi 1O0CTyl, KIMEHTCKUH KOJi MOKET U3MEHUTD
CBOE 3HAYEHUE HA CTPOKY. Jlob6oit MOCJIEAYIOUUI BbI3OB
addMember () IpUBEIET K c6010 B r[epBOI‘/’I CTPOKE 3TOT'0 METO/IA,
[JI€ OH IIBITAETCS CPABHUTD JUIMHY CIIMCKA C MAKCUMAJIbHBIM KOJIU-
YeCTBOM WJIEHOB, IOTOMY 4TO Python He B cOCTOSIHUM CpaBHUBATD
11€JI0€ YHMCJIO CO CTPOKOM.

Paspemenune npsaMoro JocTyna K IepEMEHHBIM 9K3EMILTAPA 13-
BHE OOBEKTA MOKET ObITH PUCKOBaHHBIM, TAK KaK OHO 00XOAUT MEpPbI

6630H3CHOCTI/I, CIIPOCKTHUPOBAHHDIEC /UL 3aITUTbI JAHHBIX o0beKTa.

Crporas MHTEepnpeTayms ¢ NOMOLLbIO FETTEPOB U CETTePOB

Crporuii noAxo/ K MHKAIICYIAIUN YyTBEPKAAET, YTO KIMEHTCKUN
KOJl HUK020@ HE TIOJIydaeT JOCTYII K IIEPEMEHHON 3K3EMILIsIpa
HanpsaMmyo. Ecin k1acc Xo4eT paspemnTh KIMEHTCKOMY IpOorpam-
MHOMY 00€CIe4eHHIO JOCTYII K NH(POPMALUY, HAXOAAIelics BHY-
TpU OOBEKTA, CTAHZAPTHBIM HOAXOA0M OYJeT BKIIOYUTb METOADBI

eemmepa i cemmepa B Kjacc.

Mertog, KoTOpbIM M3BNEKAET AAHHBIE U3 OBBLEKTA, IK3EMMNISIP KOTOPOTo Bbin
CO3/aH M3 Knacca.
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Cetrep

Mertog, KoTOpbIM NPUCBAMBAET AAHHbIE OBBEKTY, 3K3EMNASP KOTOPOro 6bin
CO3AaH M3 Knacca.

MeTozpl reTTepa u CeTTepa CIPOEKTUPOBAHBI, YTOOBI II03BO-
JIUTH UMMM KJIMEHTCKOE IPOrPAMMHOE 0OeCIIeyeHNE I10y4aTh
JaHHBIE U3 OOBEKTA M YCTAHABIMBATL UX B OOBEKT, HE 00JIajjas sB-
HBIMU 3HAHUSAMU PEAIM3AIMHI KJIACCa, B YaCTHOCTH HE 00543aTeb-
HO 3Has WJIM UCIOJIb3Ys UM KaKOH-IN60 IepeMEHHON 3K3eMILIApa.
Y koza kjacca Person B nucTUHTE 8.1 €CTh IepeMeHHas 9K3EMILIA-
paself.salary. Bmcrunre 8.4 Mbl 106aBIsgeM FeTTEP U CETTEP
B KJIACC Person, 4TO IO3BOJIUT BbI3BIBAIONIEMY OJYIUTh U YCTAHO-
BUTBH 3apPILIATY, HE IIPEJOCTABJISAA IPAMOrO JOCTYIIA K IEPEMEHHOI

dK3eMILIgpa self.salary Kjaacca Person.

®Daiin: PersonGettersSettersAndDirectAccess/Person.py

class Person{() :
def init (self, name, salary):
self.name = name

self.salary = salary

# I[lo3BOJigeM BBISBIBAKUIEMY M3BJIEUb 3apluiaTy
def getSalary(self):
return self.salary

# I[o3BoOJigeM BBI3BIBAKUIEMY YCTAHOBUTH HOBYI 3apIliaTy
def setSalary(self, salary):
self.salary = salary

Jiuctunr 8.4. MNpumep knacca PErsoOn c reTTepom U ceTTepom

Yactu nuMeH 3Tux MeTogoB get @ u set @ HeoOA3aTENbHDI,
HO HMICTIOJIB3YIOTCS IO COTTaMmeHuI0. OGBITHO BBI COTPOBOXKIACTE Ta-
KHe€ CJI0BA OIMCAHUEM JJAHHBIX, K KOTOPBIM HPEACTABISAETCH 10~
CTYII, — B JAHHOM CJiy4ae Salary. XOTSI TUIIMYHO UCIIOJIb30BATh
UM [IEPEMEHHOY 3K3EMILIAPA, K KOTOPOU MPELOCTABIACTCS O~
CTYyII, 9TO TaKKe HEOOA3aTETLHO.

B nuctunre 8.5 mposeMoHCTpUPOBAH HEKUI TECTOBBIH KOJ, CO-
3/IAIONTN I SK3EMILISPBI IBYX OOBEKTOB Person, 3aTEM IOJTyJaio-
H.[PII?I nu yCTaHaBJII/IBaIOHII/Iﬁ HOBBbIC SapH]IaTLI C IIOMOIIBIO 9TUX METO-

AOB IreTTEpa 1 CETTEPA.
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®Daiin: PersonGettersSettersAndDirectAccess/
Main_PersonGetterSetter.py

# IlpyMep OCHOBHOM HNPOTPAaMMbl Person, MCHOJIb3YOIEN TeTTEePH M CETTEPEH

from Person import *

©® oPersonl = Person('Joe Schmoe', 90000)
oPerson2 = Person('Jane Smith', 99000)

# moJsiyuyaeMm s3aprjiaTil, MCIOJIb3yS TeTTEep, M BEIBOOVM Ha DKPaH
(2} print (oPersonl.getSalary())
print (oPerson2.getSalary())

# MeHsdeM 3aprUlaTeH C MOMOMBKD CeTTepa
© oPersonl.setSalary(100000)
oPerson2.setSalary(111111)

# mnoJstyyaeMm 3apluiaThl M CHOB& BBIBOOMM Ha SKPaH
print (oPersonl.getSalary())
print (oPerson2.getSalary())

Jinctunr 8.5. MNprmep ocHOBHOro KOAA, MCMOJb3YIOLLErO METOAbI FETTEPA M CETTEPA

CHavaJsia MbI CO3/1aeM JiBa 00beKTa Person u3 Kiaacca Person @.
3aTeM MCIO0Jb3YeM METO/bI TETTEPA U CETTEPA JAJIs U3BJIedeHus @
1 u3MeHeHus © 3apruiat B 06bekTax Person.

I'eTTepsl 1 ceTTEpPbI NPEJOCTABIAIOT (POPMATBHBIH CIIOCOG 1O~
JyJaTh ¥ yCTAHABINBATDL 3HAUCHUS B 00 bekTe. OHM yCUIMBAIOT
CJIOU 3AIMTBI, KOTOPBIE HO3BOJIAIOT IIOJIYYUTh JOCTYII K IIEPEMEH-
HBIM 5K3€EMILISAPA JUIIb B TOM CJIy4ae, €CJIM HaIlUCaBIIMI KJIacC XO-

YeT 3TO PA3PENUTD.

npumedAHue JluTeparypa Python ucnonbsyeT TepMUHDI aceccop 11 METONA IeT-
Tepa u Mymamop Ajisi METOJA ceTTepa. DTO JIUIIb JIPYTUe Ha3BaHUS
TEeX jKe CaMbIX Beleil. fI 6yay ncnoab3osaTn 6oJiee 06IIME TEPMUHDI

eemmep n cemmep.

Be3onacHbIi NpaMoii gocryn

CYH.{CCTBYIOT OIIpEAC/ICHHDbIC O6CTOHTCJILCTBa, B KOTOPBIX KAKETCI
Pa3yMHBIM IIOJIY9IHUTDb JOCTYII K HepeMeHHOf/i 9K3CEMILISAPA HAIIPAMYIO!

Korjaa abCoOIOTHO SICHO, 9YTO O3Ha4acT IIEPpEMEHHAA 9K3CEMILIAPA,
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HYy>KHA He3HAUUTEeIbHAad IPOBEPKA JAHHBIX UJIM OHA BOOOIIE

He TPeGYeTCA M OTCYTCTBYET BEPOATHOCTD, YTO UM KOI/a-TO OyJeT
M3MEHEHO. XOPOUIMM IIPUMEPOM 3TOTO ABJIAETCA KJacc Rect (mps-
MOYTOJIbHUK) B IakeTe pygame. IIpamMoyroabHuk B pygame onpeje-
JIAETCH C IOMOIIBIO Y€ ThIPEX 3HAYEHU: X, §, IUPUHDI U BHICOTBI —

CJIETYIONINM OOPa3oM:

oRectangle = pygame.Rect (10, 20, 300, 300)

IToce cozanusa 3TOro NPAMOYTOJBLHOIO OObEKTA UCIOIb30BaA-
HUe oRectangle.x, oRectangle.y, oRectangle.width
n oRectangle.height HanpsAMYyIO B Ka4eCTBE IIEPEMEHHDBIX KaXKET-

Cs IIPUEMJIEMbIM.

denaem nepemennbie 3x3emnnapa 6onee
3aKPbITLIMM

B Python Bce nepemenHbIe 5K3€MILIAPaA OOLIEOCTYIIHEI (TO €CTh

K HUM MOJKHO ITOJIyYUTD JJOCTYII C IOMOIIBIO BHEIIHET'O 110 OTHOIIIE-
HMIO K KJIACCY KOJia). A €CJIM BbI XOTUTE Pa3pENIUTDb JOCTYII TOJBKO
K OTJIeJIbHBIM IIEPEMEHHBIM 9K3EMILIAPa Balllero KJIacca, a He KO
Bcem? HexkoTopnle sa3biku OOIT 103BOMISAIOT IBHBIM OOPA30M OTMe-
YaThb OIPE/EIEHHDIE IEPEMEHHDIE 9K3EMILIAPA Kak public mim
private, Ho B Python HeT 3TuX Ky104eBbIX C10B. Tem He menee
CYIECTBYET JIBA CII0CO6A, C IIOMOIIBIO KOTOPBIX IPOTPAMMUCTBI,
paspabaTpiBalomue Kjaaccel B Python, Mmoryr ykasars, uro ux nepe-

MCHHDBIC 9K3CMILJISIPA U METO/JAbI JOJIZKHBI OBITH 3aKPbITBIMU.

HeaBHO 3aKPbITBLINA

YT0O6bI OTMETUTD IEPEMEHHYIO SK3EMILIAPA KAK TY, K KOTOPOI
HUKOT/IA He JIOJIKEH ObITh pasperieH JOCTYI U3BHE, 110 COTIAMIEHUIO

Bbl HAUMHAETE €€ UM C OJHOI'O IIOAYECPKUBAHU AL

self. name
self. socialSecurityNumber
self. dontTouchThis

HepeMeHHbIe 9K3eMILJISApa € HOJIO6HbIMI/I NMEHAMU O0A3aHbI
OPEACTABJIATD 3daKPbIThIC TdHHDbIC, 4 KIMEHTCKOE IIPOTPAMMHOE€

obecneueHue HUKOTIJA HE JOJIKHO IbITATbHCS ITOJIYIUTb K HUM
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AOCTYII HAIIPSIMYIO. KO}I BC€ €II1€ MOJKET pa6OTaTb, €CJIM OCymiecCT-
BJISIETCA JOCTYII K HIEPEMCHHDBIM, HO 9TO HE I'apaHTHUPYETCI.

AHajoruyHoe coryameHue HCIIOJIb3YETC I UMEH METO/J OB

def internalMethod(self):

def dontCallMeFromClientSoftware (self):

ITosTOpIO: CYymMECTBYET JUIID COITAIIEHUE; HET HUKAKOTO ITPUHY-
xaenns. Ecin kakoe-To KJIMEHTCKOe IIporpaMMHOe oOecIiedeHue
BbI3BIBAET METOJ C UMEHEM, HAUMHAIOMUMCS C HOJUEPKUBAHNUS,
Python paspemur 3T0, HO CyIecTByeT BbICOKad BEPOATHOCTD, YTO

3TO HeflCTBPIC INPpUBCJACT K HCIIPEABHUACHHDBIM OIMOKaM.

Bonee ABHO 3aKPLITLIA

Python paspemnraeT 6o/1ee ABHBII ypOBEHDb IpUBAaTU3AUHA. YTOODBI

3allIPETUTDH KJIMCHTCKOMY IIPOIrPaMMHOMY ob6ecIeyeHNIO Hanpsamyo

OCYIIECTBJIATD ZOCTYII K JAHHBIM, HY’KHO CO3/J[aTh UMsI IIEPEMEHHOM

9K3EMILIAPA, KOTOPOE HAUMHAETC C ABYX NOJYEPKUBAHUIA.
HpelIHOJIO}KI/IM, BbI CO3Jla€TE KJIACC C UMeHeM PrivatePerson

C IEPEMEHHON dK3eMILIApa self. privateData, K KOTOPOM HU-

KOorja He JOJIKEH OCYMECTBIIATHCIA JOCTYII U3BHE o0beKTA:

# Kilacc PrivatePerson
class PrivatePerson() :
def init (self, name, privateData):
self.name = name

o self. privateData = privateData

def getName (self):
return self.name

def setName (self, name):
self.name = name

3areM Mbl MOKEM CO3JaTh OOBEKT PrivatePerson, nepeaaBas
HEKOTOPbIC TAHHDbIC, KOTOPbIC XOTUM COXPAHUTD 3aKPbITHIMM 0.
ITonbITKM IONYYUTD JOCTYI K IEPEMEHHOM SK3EMILIAPa
__privateData HAIPAMYIO U3 KJIUEHTCKOrO IPOTPAMMHOTO 06ec-

MEeYEHNS TTOTOOHBIM 06Pa3oM:

usersPrivateData = oPrivatePerson. privateData
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CreHEePUPYIOT OIUOKY:

AttributeError: 'PrivatePerson' object has no attribute
' privateData'

AHaJIOrnYHBIM 00Pa30M, €CJIU BBI CO3JAETE UM METO/A, KOTO-
pO€ HAYMHAETCS C JABYX HOAYEPKUBAHMIL, TI00as MOIBITKA KJIUEHT-
CKOI'0 IPOIPaMMHOTrO 06€ecIeueHu s BbI3BaTh METO/| CTeHEPUPYET
OINHOKY.

Python npenocrapisieT 3Ty BO3MOKHOCTb, BBIIIOTHSIS 0eKopuposa-
nue umenu. 3a kynucamu Python nsmenser mo6oe nms, HaunHaIOIEee-
41 C IBYX IIOAYEPKUBAHMI, JOOABJISAA B €I0 HaYaJIO IOJ4EePKUBAHNIE
U UM KJIacca, TAK 9YTO __ <UMA> CTAHOBUTCSH _ <UMAKAACCA>__ <UMSA>.
Hanpuwmep, B ki1acce PrivatePerson Python nomenser
self. privateDatanaself. PrivatePerson privateData.
Taxkum 06pa3oM, €CIu KJIUEHT MONLITAETCH UCIOIb30BATh UM
oPrivatePerson. 7privateData, 3TO UMd HE 6yz[eT paciio3naHno.

ITO e/Ba yIOBUMOE U3MEHEHNE Pa3pabOTaHO B KAYECTBE 3AIIUThI
OT HPSIMOTO JOCTYIA, HO BbI IOJIKHBI OOPAaTUTH BHUMAHUE, YTO OHO
He TapaHTHPyeT abCOMIOTHYIO 3aKPBITOCTD. Ec/m mporpaMMHCT K/IHeH-
Ta 3HAET, KaK 3TO PabOTaET, OH BCE E€IIE MOKET ITOJYYUTh JOCTYII K IIepe-
MEHHOI 9K3EMILISIPA C IIOMOIIBIO <00BeKM>._ <UMAKAACCA>__<UML>
(nyu B HaIIeM mpuMepe oPrivatePerson. PrivatePerson

privateData).

Aexoparopbl u @property

Ha BbICOKOM ypOBHE IEKOPATOP ABIICTCI METOAOM, KOTOPBIH NpH-
HHUMaET JPYTOi METO/ B Ka4eCTBE APTYMEHTA U PACIIUPSIET CIIOCO6
PpaboThI HCXOAHOTO MeTOAA. (JleKopaTophl TakKe MOTYT OBITH (PyHK-
LUSIMU, JEKOPUPYIOIUMU C})YHKL[I/II/I WJIM METOZADBI, HO 51 COCPELOTO-
IyCch HAa METOJaX.) JIeKopaTopbl — 3TO CI0XKHASA TEMA, ¥ OHU
B I1€JIOM BBIXOJAT 32 PAMKH JaHHOU KHUru. OfHaKko CYIIECTBYET
Ha60p BCTPOEHHDIX ICKOPATOPOB, KOTOPHIE MPEACTABISIIOT KOM-
opoMHucc MC}K[[Y IPSAMbIM Z[OCTYHOM 1 NCIIOJIb3OBAHUEM I'€TTEPOB
1 CETTEPOB B KJIacce.

JlexopaTop 3anChIBA€TCS B BUJIE CTPOKH, KOTOPAS HAUMHACTCS
C cMBOJIA @, COMPOBOXK/IAEMOTO IMEHEM ICKOPATOPa, U TIOMEIAeT-
Cs1 HEIIOCPEJCTBEHHO IIepes oneparopoM def MeToaa. To npuMe-

HSIET JIEKOPATOP K METOAY, 106aABIASI €TO IMMOBEJICHUE:
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CeoiicTBO

@<decorator>
def <someMethod>(self, <parameters>)

Mbr 6y,Zl€M HCIIOJIb30BATD /IBA BCTPOCHHBIX ICKOPATOPA U ITpHUME-

HHUM UX K IBYyM ME€TOJaM B KJ1acce, 9TOOBI pcaamn3oBaTb €60 CMB0.

ATPM6)’T Knacca, KOTOprﬁ Ang KNIMeHTCKOro Koaa npeacraBnseTcsa Kak
nepeMeHHas aK3emMnnsapa, HO BMECTO 3TOro NPMBOAMT K BbI3OBY MeTOAQ, Koraa
K HEMY OCYyLLeCcTBNsgeTCa AOoCTyn.

CBOICTBO MO3BOJIAET PA3PabOTINKAM KJIACCA IPUMEHATD KOC-
BEHHBIN MeTOJ, 6;1arofapsa KOTOPOoMy (POKYCHUK OTBJIEKAET BHUMA-
HUE 3pUTEICH: ay[UTOPUS JyMaeT, 4YTO BUAUT OJJHO, B TO BpeMH KaK
3a KyJIMCaMM IIPOUCXOJUT HEUTO coBceM nuHoe. [Ipu nanucanuu xiac-
ca I MCTIOIb30BAHU A IEKOPATOPOB Pa3pabOTUMK ITUIIET METOAbI
reTTepa v CETTEPA U JOOABIAET OTAEIbHbINA BCTPOEHHBIIN JEKOPATOP
K KasKJloMy 13 HuX. [IepBbIM METOIOM SABJIETCSA T€TTEP, U OH COMPO-
BOK/IA€TCH BCTPOECHHBIM JIEKOPAaTOpoM @property. MMsa meTona
onpezenseT UM CBOMCTBA, KOTOPOe Oy/leT UCIIOIb30BATHCA KIUEHT-
CKUM KOJIOM. BTOPBIM METO/IOM ABISETCA CETTEP, M OH COMPOBOXKAA-
€TCA BCTPOEHHDBIM JIEKOPATOPOM @<rms cBoricTBa>.setter. Huxe

InpceacraBJieH MUHUMAJIbHDBIA 06paseu KJjiacca:

class Example():

def init (self, startingValue):
self. x = startingValue
@property
def x(self): # IexKOPMPOBAHHHEI METOH TeTTep

return self. x

@x.setter
def x(self, value): # IEeKOPUMPOBAHHHEI METOI CETTEp

self. x = value

B xsacce Example x —3T0 uma cporicTsa. [locie crangapraoro
MeToja  init () HEOOBIYHBIM SIBJISETCS TO, YTO Yy HAC €CTD JIBA
MeToza, 062 C OJMHAKOBBIM NIMEHEM: UMEHEM cBoiicTBa. [lepBbIit
SABJISIETCSA TETTEPOM, B TO BpEMsI KaK BTOPOU — ceTTepoM. MeTog
ceTTepa HeobsI3aTesIeH, U, €CJIU OH He OYJeT IIPEACTABIICH, CBOW-

CTBO 6YILCT AOCTYIIHO TOJIBKO JUIST 9TE€HM .
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,Z[JIH KJjacca Example HUXKe npeacraBjiacH 06paseu KJINEHTCKOTO

Koja:

oExample = Example (10)
print (oExample.x)
oExample.x = 20

B aTOM KOJIe MBI CO3/jaeM 3K3eMILIAP Kaacca Example, BbI3bIBA-
eM print () u BBIOTHAEM NpocToe npucBanBanue. C Touku 3pe-
HUS KJIHEHTA, KoJ Xopomo yuTaeTcd. Korga Mp1 numem
oExample. x, 3TO BBIISUT, KAK OYATO MbI HCIIOIb3yEM IIPSIMOIL J10O-
CTYI K IIEpEeMEHHOM sk3eMILIgpa. OpHaKo, KOrja KIMeHTCKUNA KO
OCYIIECTBJISACT AOCTYI K 3HAYCHUIO CBOMCTBA OO'BEKTA (B IIPaBOii ya-
CTH oIlepaTopa IPUCBAUBAHMUA UM B KAUECTBE APT'YMEHTA B BbIZOBE
¢yukIun nin Mmetoza), Python npeo6pasyer 3To B BBI30OB METO/A
rerrepa oobekTa. Korzia B 1eBoit yacTu oneparopa mpucBanuBaAHU L
MOSABJISIETCSA OO'BEKT TOUKA CBOMCTBO, Python BbI3bIBaEeT METOX CET-
Tepa. MeTozpl reTTepa 1 ceTTEpPa BO3JEUCTBYIOT Ha PEAIbHYIO I1e-
peMeHHyIo 3Kk3eMILIsgpa self. x.

Hroxe mpuBejieH 6osee peaTuCTUIHBIN IIPUMEP, KOTOPBIH 10T
JKE€H IIOMOYb IPOSACHUTD 3TO. B tncTrnre 8.6 NpogeMoHCTpUpOBaH
KJacc Student, KOTOPBIM BKJIIOYAET CBOMCTBO grade. CBOMCTBO Jie-
KOPUPOBAHO C IIOMOIILIO METOJOB I'eTTEPA U CETTEPA, 3aKPbITON

HepeMeHHOﬁ IK3EMILJIAPA SABJISACTCS 7grade.

®Daiin: PropertyDecorator/Student.py

# lcrnoJsib30BaHMEe CBOMCTBA [JIsS I[IOJIydeHMs (HEeNpsMOTO) INOCTyla K IHaHHBIM

# obwbekTa

class Student () :

def init (self, name, startingGrade=0):
self. name = name

self.grade = startingGrade ©

@property @
def grade(self): ©
return self. grade

@grade.setter O
def grade(self, newGrade): ©
try:
newGrade = int (newGrade)
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except (TypeError, ValueError) as e:
raise type(e) ('New grade: ' + str (newGrade) +
', i1s an invalid type.')
if (newGrade < 0) or (newGrade > 100):
raise ValueError ('New grade: ' + str(newGrade) +
', must be between 0 and 100.")

self. grade = newGrade

JIuctunr 8.6. Knacc Student c gekoparopamm csoitctea

YwMeroma init () ecThb HE6OIBINAS XUTPOCTD, ITOITOMY Aa-
BaliTe CHavas a U3yIUM Apyrue MeToabl. O6paTnuTe BHUMAHNE, YTO
Yy HAaC €CTh JIBA METO/MA C UMeHEeM grade () . Hepe/:[ orpeJieICHUuEM
IepBOTO MeTOoJa grade () MbI nob6aBIIsIEM JleKopaTop @property (23
ATo onpegpensaeT UM grade B Ka4eCTBE CBOICTBA JIOOOr0 OObEKTa,
CO3JIAaHHOT'0 U3 3TOTrO Kjacca. Ilepsrprit metos ® — sT0 reTTEp, KOTO-
PBII IPOCTO BO3BPAINAECT 3HAYCHUE TEKYIEN OLEHKH, XPAHAIEEC
B 3AKPBITOU IIEPEMEHHON 3K3eMIIsApa self. grade, HO MOXKET
BKJTIOUATDH JTIOO0H KO, KOTOPBIN MOXET IOTPE6OBATHCS /I BEITHC-
JICHN s 3HAYECHU S U €T0 BO3BpaTa.

Bropomy meToay grade () npeamecTsyeT gekoparop @grade.
setter @. roT BTOPOIi MeTO © IIpUHMMaeT HOBOE 3HAYECHHE B Ka-
YeCTBE IMAPAMETPA, BLITTOTHACT P TPOBEPOK, ITOOBI yOEAUTHC,
YTO 3HAYEHME JOIIYCTUMO, 3aTEM YCTAHABIMBAECT HOBOE 3HAYCHUE
Bself. grade.

Merox init () cHadaja cOXpaHsIeT UM CTYJAEHTA B IIepe-
MeHHOI ak3eMILIsapa. Ciexyomas cTpoka O xaxerca IIPOCTOMH,

HO OHAa HEMHOTO HeoObIYHa. Kak MbI yxe BUAEIN, MbI OOBIYHO Xpa-
HUM 3HAYEHU S [IaPaMETPOB B IIepEMEHHBIX dKk3eMILnapa. Ciaexosa-
TEJIBHO, Y HAC MOKET BO3HUKHYTD COOJIA3H HAIIICATD 3TY CTPOKY

KaK:

self. grade = startingGrade

Ho BMecTO 9TOr0o MbI COXpaHsA€M Ha4aJIbHYIO OIIEHKY B CBOMCTBO
grade. I[lockonbKy grade ABasgercsa coiicTBoM, Python mpeo6pasy-
€T 3TOT OIIePATOP IIPUCBANBAHUSA B BLI30OB METO/A ceTTepa O, mpe-
HUMYIECTBO KOTOPOTO 3aKII09A€TCA B IIPOBEPKE BXOAHBIX JAHHDBIX
repes COXpaHEHUEM 3HAYEHU A B IEPEMEHHON dK3eMILIsIpa
self. grade.

B nuctunre 8.7 MIPEACTABIEH TEKCTOBBIN KOJ, KOTOPBIA MCITOJIb-

3yeT KJlacc Student.
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®Daiin: PropertyDecorator/Main_Property.py

# OcHOBHOM mpumMmep ceoMcTBa Student
oStudentl= Student ('Joe Schmoe')
oStudent2= Student ('Jane Smith')

# moJsiyyaeM OLIeHKUM CTYIEeHTOB C IIOMOIUbI CBOMCTBa "grade" M BEBOIMM

# Ha skpaH

print (oStudentl.grade)

print (oStudent2.grade)

print ()

# HacTparvBaeM HOBHE 3HAuUeHMsS C IIOMOIbBI CcBoycTBa "grade"
oStudentl.grade = 85
oStudent2.grade = 92

print (oStudentl.grade)

print (oStudent2.grade)

Jiuctunr 8.7. Knacc Student c pekopatopamu ceomcTsa

B TecToBOM KOzmEe MBI CHadYaJIa co3faeM aBa oobekTa Student @
U BBIBOJIM Ha 9KPaH OIEHKU KaKJ[OTrO U3 HUX @. Boiriagut, Kak
6yATO MBI HAIIPAMYIO OOpAIAaeMCs K KaK[OMY O6BEKTY, YTOOBI IO~
JYIUTH 3HAUCHU S OI[€HOK, HO, TIOCKOJIBKY grade sIBJISIETCS CBOM-
CTBOM, Python BO3BpaAIla€T 3TU CTPOKU B BHI3OBBI METO/IA T€TTEPA
Y BO3BPAINAECT 3HAYCHUE 3AKPLITON IIEPEMEHHON SK3EMILIAPA
self. grade I KOKAOIO OOBEKTA.

3areM MBI yCTAaHABJINBAEM HOBBIC 3HAYCHMS OIICHOK JUJIS KaXK 10~
ro oopekTa Student ©. 3xech 9TO BBIIIALUT, OYATO MBI YCTAHABJIH-
BAaEeM 3HAUCHUS HAMIPSIMYIO B KaXKIble JAHHBIEC OOBEKTA, HO, TIOBTO-
PIOCh, IOCKOJIBKY grade sIBAsETCS cBOMCTBOM, Python Bo3Bpamaer
3TH CTPOKU B BBI3OBBI METO/A CETTEPA. DTOT METOJ IPOBEPSIET
KaXJloe 3HAUEHMe, PEsK/Ie YeM BBITIOJHUTD Npeanucagsoe. Tecro-
BBII KOJI 3aKaHUYMBAETCS BHIBOJJOM HOBBIX 3HAUCHUH OIICHOK Ha DK-
pau @.

Korga Bosspamaem TeCTOBBIM KO/, MBI IIOJyYaeM 3T BbIXOJHbIE
JTAHHDBIE, KaK ¥ OXXUTaJII:

85
92
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Hcnonb3ys fekoparopsl @property u @ <ums dexopamopas>.
setter, Bbl noJydaeTe Jydumee 13 MUPOB IIPAMOTO JOCTYIIA 1 I'eT-
Tepa-u-ceTTepa. Kimenrckoe nporpaMmuoe obecredennue MOKeT
ObITH HAIIMCAHO TAKUM OOPA30M, UTO Kadkiemcs, OyATO OHO UMEET
IPSAMOM IOCTYI K IIEPEMEHHBIM 3K3EMILISIPA, HO, KaK IPOTPAMMH-
pylomue KJIacc, Ballv A€KOPUPOBAHHBIE METO/BI TIOJTYJAIOT U yCTa-
HaBJIUBAIOT (DAKTUYECKME [IEPEMEHHDIE K3EMILIAPA, KOTOPHIMU
BIaZieeT OOBEKT, U Ja’Ke Pa3pPEeMaloT IPOBEPKY BXOAHDIX JAHHBIX.
ITOT NOAXOJ MOAJEPAKUBAET UHKAIICYIAMIO, IOCKOJIbKY KJIUEHT-
CKHMI KOJ| HE ITOJIy9a€T IIPSIMOU JOCTYII K IEPEMEHHOMN SK3EMILIAPA.

XoTs 3TOT METOJ MCIIOJIb3YCTCA MHOT'MMU HpO(peCCI/IOHaJIbHI)I-
Mu paspaborunkamu Python, 1maH0 MHE OH Ka’keTCsl HEMHOTO CO-
MHHUTEJIbHBIM, IIOTOMY YTO, KOI'Jd 51 YNTAIO KOJAbI APYTUX pa3pa60T-
YUKOB, IPUMEHSIONUX TAaKOU IIOX0/], HE Cpa3y BUKY,

HCIIOJIb3YIOT JI1 OHU IPAMbBIC JOCTYIIBI K IIEPEMEHHDBIM 3K3EMILIAPaA
WU 3aIeCTBYIOT CBOMCTBA, KoTophle Python mpeo6pasosniBaeT

B BbI3OBbBI ICKOPUPOBAHHDBIX METOJOB. A NIPEAIIOYNTAIO UCIIOJIb30-
BaTb CTAHJAAPTHbBIC METOABI TETTEPA U CETTEPA, YTO U 6}7/1}7 J€J1aTh

B OCTAJIbHOM 4aCTU 3TOW KHUTHU.

Mukancynaumus B kKnaccax pygwidgets

OmnpejeeHne NHKAIICYISIIUYI B HAYaJIe 3TOH IVIaBbI COCPELOTOUH-
JIOCh HA JIBYX O6JIACTAX: COKPBITUN BHYTPEHHUX JIeTaJICil U pa3me-
IEHUHM COOTBETCTBYIOMIETO KOJa B 0OJHOM MecTe. B pygwidgets Bce
KJIACCHI CIIPOEKTHUPOBAHBI C YIETOM dTUX cOOOpakeHuii. B kxaue-
CTBE IPUMEPOB BO3bMEM KJlacchl TextButton um CustomButton.
MeTozbI 3TUX JIBYX KJIACCOB MHKAIICYJIUPYIOT BC€ (DYHKIIMOHAIb-
Hble Bo3MOKkHOCTU KHOTOK GUI. XoTs1 HCXOAHBIN KOJI 5TUX KJIACCOB
JIOCTYIEH, TPOrPaMMUCTY KJITUEHTA HET HEOOXOJUMOCTH IIPOCMa-
TPHUBATD €I'0, YTOOBI 3(P(PEKTUBHO UX UCIIOIb30BaTh. Taxkke KiIu-
€HTCKOMY KOJy HE HY>KHO IBITAThCS MOJTYYHUTD JOCTYII K JTI0O0M
13 IEPEMEHHDIX 3K3eMILISAPA: BCS (DYHKIIMOHAJIBHOCTD KHOIIOK JI0-
CTYIIHA YepPe3 BbI30B METO/0B 3TUX KJIaccoB. Takoli moaxoxs cooT-
BETCTBYET CTPOTOM MHTEPIPETAINN NHKATICYJISALUU, TO €CTh JJIs
KJILEHTCKOTO IPOrPAMMHOIO O0€CIICUCHUS OUHCMBEHHBIM CIIOCO-
GOM IOJYIUTH ZOCTYII K JAaHHBIM OO'bEKTA OYET BBI30B METO/OB
aToro oobekTa. IIporpaMMucT kimeHTa MOXET BOCIPUHUMATD 3TH
KJIACCBI KaK YEPHbIE AIMMUKHU, IOCKOJbKY HET HUKAKUX IPUYHH CMO-

TPETb HA TO, KaK OHU BBIIIOJTHAIOT CBOU 3a/la41.
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npUmMedAHUE Bcs oTpacan mecmuposarus ueprozo auiuxa 6o1a paspadboTaHa

BOKPYT UJIEU O TOM, UTO IPOTrPAMMUCTY IPEJOCTABILIETCH KIACC
JI1S1 TECTUPOBAHU S, HO HE pa3penraeTcs BUAETD ero kof. JlaeTcs
JIAIID JOKYMEHTAu g nHTepdeicos, U, UCIOAb3Y4 €€, Iporpam-
MUCT IUIIET KOJl, KOTOPBIH TECTUPYET BCE MHTEP(PEIHCh BO MHOTUX
Pa3HOOOPA3HBIX CJIydadx, YTOObI YOEAUTLCH, YTO BCE METO/bI pabo-
TAIOT Kak onrcano. Habop TecToB He TONBKO rapaHTHUPYET COOTBET-
CTBME KOJIA ¥ JOKYMEHTAIIUU, HO U UCIIOJIb3YETCH CHOBA KAK/bIN
pas, Korja 106aBageTCs KO U U3MEHSAETCS KJIAacC, YTOORI yoe-

AUTHCS, 9TO UIBMEHCHM I HUYETIr'oO HE HAPYIINJIN.

MUcropua us peanbHOro mmpa

Hecxkomnpko neT Ha3aa 1 MPUHUMAJ YIaCTHE B TPOEKTHPOBAHUH

1 pa3paboTKe OUYeHb KPYITHOTO 06Pa30BaTEIbHOTO IPOEKTA, KOTO-
PBIii 6BLI BRICTPOEH B cpefie o HazBaHueM Director B Macromedia
(mozgree Adobe) ¢ mTOMOMBIO O6HEKTHO-OPUEHTHPOBAHHOTO SI3BIKA
Lingo.

Director 6bL1 CHPOEKTUPOBAH AJIS PACIIMPEHUS C IIOMOIIBIO
XTRAS, KOTOpBIE MOTJIH I06ABUTDH PYHKITMOHATHHBIE BO3MOKHO-
CTH AHAJIOTUYHO TOMY, KaK IUTATUHBI JOOABJISIIOTCS B Opay3ephl.
Atu XTRAS 661111 pa3zpaboTaHBI ¥ TPOJAHBI PSAJIOM CTOPOHHHUX IO~
cTaBmuKoB. [Ipy mpoekTUpOBaHNY MBI IVIAHUPOBAJIN XPAHUTD Ha-
BUTALIMOHHYIO U IIPOYYIO CBA3AHHYIO C ZUCIUIIMHAMU HH(pOpMa-
nuio B 6a3e JaHHLIX. S mpocmoTpe Bce pazHoobpasme XTRAs,
KOTOPBIE OBLIN JOCTYITHBI, 1 Mpruobpes KoHKpeTHYI0 XTRA, koTO-
pyio s 6yny HaspiBaTh X TRAL.

3anpawwvBaet n
Cosnaer onyvaet
VIH(I)OpMaLI,VLIO QL pocTyn
o > K 6asze
LaHHbIX
|
OcHogHas O6beKkT XTRA
nporpamMma 6a3bl AaHHbIX 6a3bl AaHHbIX <—u
-t Bo3Bpalyaet
N Bo3Bpatuaer pesynbratbl  Basa
Bosspaluaet pesynbTaThl [aHHbIX
pesynbTathl

Puc. 8.1. Apxutektypa gocryna k 6ase gaHHbix ¢ nomowsio obbvekta u XTRA
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Kaxpas XTRA nocrasisiiack ¢ fokymenranueit ee API, koropas
MOKA3bIBAJIA, KAK BBIITOIHSATH 3AIIPOCHI K 623€ JJAHHBIX C IIOMOII[BIO
SI3bIKA CTPYKTYPHPOBAHHBIX 3artpocos (SQL). A pemnrrur cosmaTe kiacc
Database, KOTOPBIi BKIIOYAJI Bce (PYHKITMOHATbHBIE BO3MOKHOCTH
Jocryna K 6a3e faHHbIX ¢ momonipio X TRAT API. Takum o6pa3zom Bech
KOJI, KOTOPBIN HaIpsAMYyIo B3aumogaeicTsobai ¢ XTRA, Haxoamics
B KJ1acce Database. Ha puc. 8.1 mokasana o6mmas apxuTekTypa.

IIpu 3anycke nporpamMma co3szaga OAMH dK3eMILIApP KJacca
Database. OCHOBHOU KOJI ObLJI KJIMEHTOM 00bekTa Database. Kax-
JIbII pa3, KOrjja OCHOBHOM KOJi XOTEJI OAYIUTb MH(OPMAIIUIO
13 6a3bI JAHHBIX, BMECTO TOT'O YTOOBI CAMOCTOSITEIBHO (pOpMaTH-
poBars 3anpoc SQL, oH BbI3bIBaT METOA 06'beKTa Database, mpeso-
CTaBJISAS IETAJIU TI0 ITOBOJY HEOOXOnMMOIT eMy mHpopmariuu. MeTo-
Jibl 00beKTa Database Npeo6pa3oBbIBATN KAK/III 3a1TPOC
B 3arrpoc SQL, Beimonasemsbrii B XTRAL, 4T0o6bI MOTYYUTH JAaHHBIE
13 6a3bI JAaHHBIX. TakuM 06pa3oM, TOIBKO KOJ 00beKTa Database
3HaJI, Kak noxyduTs gocTyn K XTRA, ncnonssys ee API.

IIporpamma pa6oTrara XOpoIIo, ¥ KJIUEHTBI C YIOBOJIbCTBUEM HC-
0b30BAIN NPoAYKT. Ho Bpemsa oT BpeMeHU Mbl CTaJIKUBAIUCh
€ omuOKaMU B JAHHBIX, KOTOPbIE IOJNydaan n3 6a3sl. S cBa3ancs
¢ paspadoTunkoM XTRAI u nmpegocTaBm €My MHOKECTBO BOCIIPO-
M3BOJMMBIX IpuMepoB npobiem. K coxasennio, paspaboTInk
HE CTaJl 9TUM 3aHUMATbCSI.

HM3-3a oTCyTCTBHUS OTBETA MBI B ITOT'€ PEIIVIN IPUOGPECTH JIPY-
ryio 6a3y gaHHbIX X TRA, XTRAZ2, s aToii ean. XTRA2 paborana
AQHAJIOTMYHBIM 06pa30M, HO GbLIU €/IBa YIIOBIMbIC OTJINYHUS B TOM, KaK
OHa ObLIA MHUITUATU3UPOBAHA, U 3TO MOTPEOOBAIO HEKOTOPHIX HE3HA-
YUTEJIbHBIX UBMEHEHHI B criocobe nmocrpoenus SQL-3anmpocos.

ITockonbky Ky1acc Database MHKAIICYJIMPOBAJI BCE JETATN B3aU-
mogercTBusa ¢ XTRA, MbI CMOIJIM BBIIIOJIHUTD BCE HEOOXOAUMbIE 13-
MeHeHHs1, 9To6bI paborarh ¢ XTRA2, Tonpko B Ki1acce Database.
MBI He MEHSIN HU €[UHOM CTPOKU B OCHOBHOI ITporpamMme (KJu-
E€HTCKOM KOJ[€).

B nanHOM cydae s 6bLI KaK pa3paboTYNKOM KJacca Database,
TaK ¥ pa3paboTINKOM KJIUEHTCKOr'O IPOrPAaMMHOI0 OOeCIIeYeHU .
Eciz 661 MO KJIMEHTCKUIA KO/ ICIIOJIb30BAJ IMEHA IIEPEMEHHBIX
9K3EMILISAPA B KJIacce, IPUILIOCH GbI IPOCMATPHUBATH IPOrPAMMY,
U3MEHsAS KOKAYIO CTPOKY COOTBETCTBYyIomero koja. Mcnonbn3osa-
HYE WHKAICYISIIUN C KJIaCCOM COKOHOMIJIO MHE 6ECUHCICHHOE KO-

JINYECTBO 4aCOB ,I[Opa6OTKI/I 1 TECTUPOBAHMII.
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B npoznomxenun atoit ncropun, xotrst XTRA2 paborana xopo-
IO, T2 KOMIIAHUS B UTOTE BBIILIA U3 GU3HECA, U MHE IIPUIILIOCH 3a-
HOBO IIPOHTH Yepes TOT ke nporecc. M BHOBb M3-32 MHKAIICYISITIN

nst pa6otsl ¢ XTRA3 6b11 M3MeHEH JIUIIb KoJ| Ky1acca Database.

A6cTpaxkuua

A6cTpakuums

AbcTpaknus — aTo eme ogHo nonsatue OOII, TecHO cBsI3aHHOE
C MHKATCYJISI[UC; MHOTHUE Pa3pabOTINKN CUUTAIOT €€ YETBEPTHIM
npuninom OOIT.

B To BpeMs Kak MHKAIICYJISAINSA CBI3aHA C peaan3anueil, COKpbI-
THEM JeTaJeill KOAa U JAHHBIX, KOTOPbIE COCTABJSIOT KJIACC, ab-
cmpaxyus cBsizaHa ¢ IpeACTaBICHUEM KJIUEHTa o Kaacce. Peun nper

O BOCIIPUATHUHN KJIaCCa M3BHE.

ITo cyTn, abcTpakIusa IPU3BIBAET YOEAUTHCS, UTO IIpeACTaBIIe-
HUE TI0JIb30BATENS O CUCTEME MAKCUMAIbHO IIPOCTOE.

AbcTpaknys HEBEPOSATHO IUPOKO PACIIPOCTPAHEHA CPEAU TO-
TPEOGUTEIBCKUX IIPOAYKTOB. MHOTHE IO UCIIOJIB3YIOT TEJIEBU30-
Pbl, KOMIIBIOTEPDI, MUKPOBOJHOBBIE IIEYH, MAIIMHbBI U TAK Jajiee
KasKJ[bIi JIeHb. MBI IPUBBIKAEM K PACIIPOCTPAHAEMOMY Ha HAC OJIb-
30BaTeIbCKOMY HHTEP(deiicy 3TuX npoaykTos. C IOMOIIBIO CBOUX
3JIEMEHTOB YIIPABJICHUS OHHU IIPEAOCTABIAIOT AOCTPAKIIUIO COO-
CTBEHHOU (PyHKIIMOHAJIBbHOCTH. BBI 3kMeTe Ha 1ealb ra3a, YToobl
MallllHA JBUTAIACh BIiepea. B MUKpOBOJIHOBOI I1€YU BbI yCTAHABIIN-
BaeTEe KOJIMIECTBO BpeMeHH U Haxkumaere «CTapT», 4To6bI paso-
rpeThb Kakyio-To eay. Ho simb HexoTopble U3 HAC 3HAIOT, KaK 3TU
IIPOJYKTBI YCTPOEHBI BHYTPH.

BoT npumep abcTpaknuyu U3 MUPa KOMIIBIOTEPHOM HayKH.

B nporpaMMupoBaHUM ¢mex — 3TO MEXAaHU3M JIJIS 3AIIOMUHAHUS
JAAHHBIX B IOPSIIKE Nocaeonult souen nepsvit evuen (LIFO). Tlony-
MalTe O CTOIIKE TAPEJIOK, B KOTOPOW YMCTBIE TAPEJKHU JJOOABIISAIOT-
Csl HaBEPX, U IOJIb30BATEIN MOT'YT B3ATh OJHY CBEPXY, KOTZa UM I10-
HaJ06UTCS TapesKa. B creke ecTh iBe CTaHAPTHBIE ONEPAIUN:
push 106GaBJIAET 3JIEMEHT B BEPXHIOIO YaCTh CTEKA, 4 POP YJaaseT
CaMblil BEDXHUH 3JIEMEHT U3 CTEKA.

Crex 0cOOGEHHO IT0JIe3€H, KOT/a Ballla IIPOrpaMMa OCYIECTBIISIET

HaBUT'aIIUIO, IIOTOMY 4YTO C €TI0 IIOMOIIIbIO MOKHO OCTABUTD CJIC]
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C NOJCKAa3KaMH, YTOObI HAMTU IyTh Ha3ad. FiMeHnHo Tak A3bIKM IIpO-
IPaMMHUPOBAHUSA OTCJIEKUBAIOT UCIIOJHEHUE (DYHKIIMHU U BbI3OBbI
METOZIOB B KOJI€: KOT/Ia BbI BbI3bIBa€TE (PYHKITUIO MU METOJ, TOUKA
BO3BpaTa NPOTAJIKUBAETCH B CTEK, & KOT/Ia (DyHKIIM A UJIU METOJ BO3-
BpAIAETCs, MECTO JIJIg BO3BPATa OOHAPYKMUBAETCS C IIOMOIIBIO BbI-
TAJKUBAHUA CaMO ocaeAHel nH(poOpMaIUU U3 BEPXHEHN yacTu
creka. Takum 06pa3oM, KO MOXKET BBIIIOJIHATD CTOJLKO YPOBHE
BBI30OBOB, CKOJIBKO BaM HEOOXOAUMO, 1 OH BCET/Ia Pa3BOPAYMBAETCS
I PABUJILHO.

Yro xacaercd abCTPaKIIUK, IIPEIION0KIM, YTO KJIUEHTCKas IPO-
rpaMma Tpeo6yeT (PyHKIIMOHAIbHBIX BO3MOKHOCTEH CTEKa, KOTOPDIN
ObLIT ObI IPOCT B CO3/IAHMH U IIPEAOCTABIIAT BO3MOKHOCTD HPOTAIKH-
BaTb U BBLITAJKUBATH HH(pOpManmio. Eciu 661 3T0 OLLIO HAIIICAHO

KaK KJIacC, KJIMEHTCKUI KOJ CO3aBas ObI CTEK CJIEAYIONIM 0O6pa3oM:

oStack = Stack()

KauenT no6aBisii Obl I/IHq)opMaLu/IIo, BbI3bIBad MEeTO/ push ()

CJIeIYIONMIM 06pa3oM:

oStack.push (<someData>)

U oH usBiekas 6bl caMble IIOCJIEAHUE TAHHDbIE, BbI3bIBAAd METO/

pop () cIeayoImuM o6pas3om:

<someVariable> = oStack.pop ()

KimeHTy He HY>KHO 3HATD WJIM GECIIOKOUTBCS O TOM, KaK 3TH Me-
TOJbI peaJIN30BaHbI MJIM KAaK ObLJIM COXPAHEHbI JaHHbIe. Peanusa-
s Stack GyA€T MOJTHOCTBIO 06PabaThIBATHCSA METOAMU Stack.

XOoTs KJIMEHT MOKET IIPEJCTABIATD KJacC Stack KaK YepHbBII
AMMK, HallMCaHUE TaKoro Kiacca B Python joBosbHO TpuBHaibHO.

B suctunre 8.8 IIOKa3aHO, KaK €ro pe€ajan30BaTb.

®daiin: Stack/Stack.py

# Kiacc Stack

class Stack():
''"'"Knacc Stack peanmsyeT ayilOPUTM IIOCJIEIHMM BOWIEJI IEePBHEIM BHIIEJI
LIFO""'
def init (self, startingStackAsList=None) :
if startingStackAsList is None:
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self.datalist

else:

self.datalist = startingStackAsList[:] # cos3maeM KONuo

def push(self, item):
self.datalist.append (item)

def pop(self):
if len(self.datalist) == O0:
raise IndexError
element = self.datalist.pop()
return element

def peek(self):
# M3BJIEKAEeM BEPXHUM DJIEMEHT, He yHajidd ero
item = self.datalist[-1]
return item

def getSize(self):
nElements = len(self.datalist)
return nElements

def show(self) :
# oTobOpaxaeM CTEK B BEPTUKAJILHOM OPMEHTALUU
print ('Stack is:'")
for value in reversed(self.datalist):
print (' ', value)

Jiuctunr 8.8. Crex B kauectee knacca Python

Knacc Stack oTcnexusaer Bce JaHHbIE, UCIIOIL3YIOLIUE IIepe-
MEHHYIO 9K3€MILIAPA CIIHCKA ¢ UMeHeM self.datalist @. Kiauen-
TY HE HY?>KHO 3HATh 3TOT YPOBEHbB JleTanInu3anuu, push () (2] npocCTOo
N06GABJISIET 3JIEMEHT BO BHYTPEHHMI CITUCOK, UCIIOIL3Ys OTIEPAITHIO
Python append (), B TO Bpems Kax pop () © BbLITAJIKUBAET MOCTE]-
HUI 3JIEMEHT U3 BHyTPEeHHero cuucka. Ilockonbky aTo J1erko cje-
JIaTh, TaKasl peajm3anus Kjacca Stack Takxke peaausyeT TP J0-
IIOJTHUTEJbHBIX METOAA:

* peek() O nossosser BBI3BIBAIONIEMY ITOJIYIATh JAHHBIC U3 BEePX-
HEW 9aCTHU CTEKA, HE YIaAs UX U3 HETO;

+ getSize() e BO3BpAMAET YMCJIO IJIEMEHTOB B CTEKE,;

« show () @ BeIBOIUT HA 9KPaH COEPKMUMOE CTEKA B TAKOM BU/IEC,
KaK KJHEHT €To ce6e MPeACTaBIIET: JAHHBIE OTOOPAXKAIOTCS BEp-
THKAJIbHO, IPU 3TOM MTOMEIEHHbBIE TOCTIETHIMHI OTOOPAKAIOTCS
CBEPXY. ITO MOXKET OKA3aThCS IMOJE3HBIM IIPU OTIAJJKe KJIUEHTCKO-

ro KOJa, KOTOPBIN BKJII0YAET HECKOJIBKO BBI3OBOB push () U pop () .

Tnasa 8. Mukancynsuus 259



IlpuBeeHHbII IPIMeP HEBEPOSTHO IIPOCT, HO, KOI/Ia BBl Habe-
peTech 60JIbIIE OIbITA B HAIIMCAHUY KJIACCOB, OHU OYJyT CTAHO-
BUTDBCS CJIOKHEE. B xone paboThI BbI MOKETE HANTU GoJIee IBHbIE
u 6osiee 3 PEKTUBHDBIE CIIOCOOBI HAIIMCAHUS HEKOTOPBIX METO/I0B
U, BO3MOXHO, nepenumere ux. [JockonbKy 06beKThI 06€CednBaloT
KaK MHKAIICYJAIUIO, TAK U abCTPAKINIO, BaM KaK aBTOPY KJIacca
HE CTOUT CTECHATbCS U3MEHSATD €TI0 KOJ U JAHHbIE, €CJIU IIPU 9TOM
ony0IMKOBaHHbBIE HHTEPQEIChl He MeHAIoTC . M3aMenenns peanu-
3aI[UM METOJIOB He JIOJIKHbI OKa3bIBaTh HETATUBHOI'O BO3/IEUCTBUA
Ha KJIMEHTCKOE IIPorpaMMHOe oOecIiedeHne, a Ckopee, 00s3aHbl 110-
3BOJIATDH BAM BHOCUTD YIYYLICHU s, HE BO3/JICHCTBYA HAa KAKOH-TIOO0
KaueHTckuil koa. Ilo cyTu, ecu Bbl HalieTe CIOCOOBI CI€1ATh BAII
KoJ 60J1ee 9P (PEKTUBHDBIM U OITyOJUKYETE HOBYIO BEPCUIO, MOKET
MOKA3aThCA, UYTO KJIMEHTCKUHU KOJl yCKOPAETCH, IPU TOM HE Tpedy-
€TCsl BHOCUTD B HETO HUKAKUX U3MEHEHUH.

CBOIICTBO — BEJIMKOJICIIHBINA NpuMep abcTpakunu. Kak Bbl Buje-
JI1 paHee, CO CBOMCTBAMU IIPOTPAMMUCT KJIUEHTA MOKET UCIIOIb30-
BaTh CHHTAKCHC, KOTOPBIN IIPOACHAET €T0 HAMEPEHM (OJyIUTD
U yCTAaHOBHUTD 3HAUYEHME 00beKTa). Peanusanusa B MeTozax, KOTO-
pbIe B pE3yJAbTaTE BBI3BIBAIOTCS, MOYKET OBITH TOPA3/i0 CIOKHEE,

HO OHA IIOJIHOCTBIO CKPbITA OT KJIMCHTCKOTO KO/a.

I/IHKaHCyJIHI_II/IH - HCpBbeI 13 OCHOBHDIX IPUHIINUIIOB 00 BEKTHO-
OPUEHTUPOBAHHOTO IPOTPAMMUPOBAHUSA, O3BOJIAIOMMN KIaccam
CKPBIBATD UX PEAIM3ALMU U JJAHHDBIE OT KJIMEHTCKOTO KOJla 1 FapaH-
THPYIOMMIA, YTO KJIACC TPEJOCTABISIET BCe (PYHKIIMOHATLHBIE BO3-
MOKHOCTHU, KOTOPbIE HEOOXO MBI KJIUEHTY, B OJTHOM MeCTe.
Kmouesas konnenusa OOIT coctout B TOM, 4TO OObEKTDI BJIa-
ACIOT CBOUMU JTAHHBIMU, 1 UMCHHO IIO3TOMY I PEKOMEH/YIO BaM
nIpeaoCTaBasITb METOABI '€TTEPA U CETTEPA, €CJIU BbI XOTUTE, YTO-
OBI KJIMEHTCKUH KO/ ITOJTYIHJI JOCTYII K JAHHBIM, COACPKATIMCS
B IIEpEMEHHOM 3K3eMILIgpa. Python paszpemaeT npamoii foctymn
K IIEPEMEHHBIM 9K3EMILISAPA € IOMOUILIO CUHTAKCUCA TOUKH,
HO sl HACTOSITEJIBHO PEKOMEH/IYIO N36€raTh €ro 10 MpUYUHAM, KOTO-
PbIE U3JIOKIUII B 3TOH IJIaBE.
CymecTBYIOT COrJIaNICeHU S JJ1s1 0O03HAYEHNS IEPEMEHHDBIX K-
3eMILISPA U METOJOB KaK 3aKPbITBIX, UCIIOJIb3YIOIUE HAYAJIbHOE

IIOAYCPKNUBAHNEC NN Z[BOﬁHOe NOAYECPKHUBAHUE, B 3aBICIMOCTH
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OT yPOBHS HEOOXOAMMOM BaM IpusBaTU3anuu. B kauectse Kommpo-
mucca Python nossosnsgeT ucnonabsosatsb iekopaTop @property. On
CO3/1a€T BIEYATICHHE, OYITO KIMEHTCKUI KOJ MOKET HAIIPAMYIO
MOJTYYUTDb JJOCTYI K IEPEMEHHOH DK3EMILISAPA, B TO BpEMS KaK 32 Ky-
aucamu Python npespamaeT Takue CCbIIKH B BbI3OBBI IEKOPUPO-
BAHHBIX METO/IOB FeTTEPA U CETTEPA B KJIaCCe.

[TakeT pygwidgets NpeaoCTaBAAET MHOKECTBO IPEKPACHDIX
NPUMEPOB UHKANCYaa1uu. Kak IporpaMMuCT KJUEHTA Bbl BUJUTE
KJIACC CO CTOPOHBI U paboTaeTe ¢ HTePdecaMu, KOTOPBIE OH IIpe-
JocCTaBifgeT. AGCTpaKIus — yIIPaBJICHHE CJIOXKHOCTBIO 3 CUET CO-
KPBITUSA JieTajJel — IOMOraeT IPOEeKTUPOBIUKY KJIACCa CO3/[aBaTh
Xopomuit uaTepdeiic, paccMaTpUBasi €r0 C TOUKU 3PEHUA KIMEHTA.
Onnako B Python yacTo focTynen MCXOAHBIN KOJ, [IO3TOMY IIPU Ke-

JIAaHWH Bbl MOKECTE IIOCMOTPETD P€AIN3aIIHIO.






NOJIMMOP®U3M

JTa riasa IIOCBAMEHA BTOPOMY OCHOBOIIOJIArao-

memy npunnuny OOIT: noaumoppusmy. Tepmun

IIPOUCXOAUT U3 IPEYECKOr0 A3bIKA: IIPUCTABKA N0AU
00603HAYAET «<MHOT0», & MOPPHUIM — «HOPMY» UJIN
«CTPYKTypy».

Hrax, nosumopdusm o cytu 0603Ha4UT MHo20 popm. I He nmero
B BUJTY MEHSIONETO (DOPMY MHOTITAHETSIHUHA U3 «3BE3HOTO
IIyTH» — Ha CAMOM JIeJIe 3TO HEUTO COBCEM IMPOTHUBOIOI0%HOE. ITo-
aumopdpusm B OOII 3akaogaeTcs He B TOM, YTOOBI OJHA BElllb IIPH-
HHIMaJla MHOXXECTBO (DOPM, a B TOM, UTO Y HECKOTbKHUX KJACCOB MO-
T'YT OGBITH METO/IBI C A0COMIOTHO UJACHTUIHLIMU UMeHaMn. B utore
3TO JJACT HaM UHTYUTUBHO MOHATHBIA CITOCOG IS OCYIMIECTBICHUS
JENCTBUM C KOJLIEKIIUEeN OO0bEKTOB BHE 3aBUCUMOCTU OT TOTO,

13 KAKOT'O KJIACCA OBLI IMTOTY4YeH KaXXAbIH 13 HUX.

ITporpammucter OOIT yacTO NCIOAB3YIOT TEPMUH «OTIPABUATD
COO0IIEeHNE>», KOTZIa TOBOPAT O KJIUEHTCKOM KOJI€, BBI3BIBAIOIEM Me-
TOK 06beKTa. UTO JOMKEH JleaTh OO BEKT, KOT/Ia OH IMTOIYJIaeT CO00-
meHue, pemaeT oH caM. C IOMOIIBIO HOJIUMOP(U3Ma MBI MOXKEM OT-
IPaBJIATDH OZHO U TO K€ COOOIIEHNE HECKOJIbKUM OOBEKTaM,

1 KK/IBIN 6y/IeT pearnpoBaTh II0-CBOEMY, B 3aBUCUMOCTHU OT TOTO,

JJId 9€TO OH ObLI CIIPOCKTUPOBAH, 1 OT JOCTYIIHbIX €MY JTAHHDbIX.
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B »To0ii rmase g paccMOTPIO, KaK 3Ta BO3MOKHOCTD ITO3BOJISET CO-
3/laBaThb ITAKETBI KJIACCOB, KOTOPbIE JIETKO PACIIUPSAEMbI U IPEJCKA-
3yeMbl. MBI Takske OyfeM NCIO0Jb30BaTh OJIUMOP(MH3M C OIlepaTo-
pamu, YTOObI 3aCTABUTD OJJHU M T€ K€ OII€PAaTOPI BLIIIOTHATD
pasjuuHbIe JEHCTBUA B 3aBUCUMOCTU OT TUIIOB JJAHHBIX, C KOTOPBI-
MU OHU paboTaloT. M HakoHel, A IOKaXy BaM, KaK UCII0JIb30BATh
¢ynxuo print (), 9TOOLI HOJYIUTD IIEHHYIO OTIAJJOYHYIO HH(POP-

Maluio oT OO'BEKTOB.

Ornpasnsem coobuienmns o6nexTam
peanbHOro MMpa

JlaBaiiTe paccMOTpUM OTMMOP(PU3M B PEaJIHLHOM MUPE, UCIIOIb3YS
IpUMep aBTOMOOMIICH. Y HUX Y BCEX €CTh Iefasb ra3a. Korjna Bogu-
TeJb HAJKMMAET Ha Hee, IeJaIb OTIPABJIsSeT MalInHE COO0IeHne
«yCKOPUTBCsI». B aBTOMOGHMIIC MOXKET GBITh JIBUTATEIb BHYTPEHHETO
CrOpPAHUS WM 3JIEKTPUIECKUN MOTOP, UJIU OH MOXKET ObITh THOPHI-
HBIM. Y Ka’KJIOTO U3 3TUX TUIIOB MAIIH €CTb CBOS peaJIn3aIus
TOT'0, 4YTO IIPOUCXOAUT, KOTJ[a OHA ITOJyYaeT COOBIIEHNE 00 yCKope-
HUU, ¥ KaX1as U3 HUX BeJICT ce6s1 COOTBETCTBYIONUM OGPA3OM.

ITosumopdusm 1o3pogeT 06J1erduTh afalTaluio HOBOHU TEXHO-
sorun. Eciin kTo-TO cobupaercs pa3paboTaTh AaTOMHBII aBTOMO-
OUJIb, ITOJTb30BATEIbCKUI NHTEPQEIC MAIIMHBI OCTAHETCS TAKUM
JKe: BOAUTEJb BCE TAK K€ Oy/leT HAKUMATh Ha IIEAANb Ia3a, YTOObI
OTHPABUTD COOOIIEHUE, HO YK€ COBCEM JIPYrOl MEXAaHU3M OyJeT 3a-
CTaBJISATH ATOMHBII aBTOMOOGHIIb IBUTATHCS GBICTPEE.

B xauecTBe pyroro npumepa u3 peajbHOTO MUPA IPEACTABLTE,
YTO BBI BXOJUTE B GOJBIIYIO KOMHATY C TPYIIIION MepeKJIovaTeei,
YIPABJISAIOMMX MHOKECTBOM PA3JIMUYHBIX ICTOYHUKOB cBeTa. Heko-
TOPbIE U3 HUX IPEJICTABJLIOT COOOM JJaMIIbl HAKAJIUBAHUS CTAPOro
ob6pasna, Apyrue — (yopecieHTHbIC HIH e Hopelimme LED-ram-
nbl. Korja nepesojuTre Bce nepexodaTesin B HOJI0XKEHNE BBEPX,
BbI OTIIPABJIsIETE COOOIIEHNE «BKJIIOUUTH» BCEM JaMIlaM. baszoBbie
MEXaHU3Mbl, KOTOPbIE 3aCTABJIAIOT JAMIIbl HAKATUBaHU, PJIyopec-
neHTHble 1 LED nsiydaTh cBeT, CUJIBHO Pa3jIndaloTCs, HO KaxK /bl

13 HUX 10CTUTAET MOCTABJIEHHOU ITOJIb30BaTeJIEM IeJIn.
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Knaccmueckun npumep nonmmopdusma
B NPOrpaMMHMPOBOHNM

C Touku spenus OOII nosmumop@uaM 3aKII04AeTCS B TOM, KaK KJIU-
€HTCKUI KOJ MOXET BbI3BIBATH METOJ, C TOUHO TAKUM XK€ UMEHEM

B PA3JMUYHBIX O0BEKTAX, U KAXKJbII OOBEKT Oy/leT JieIaTh BCE, UTO
HEOOXOUMO, JUISl pEIN3ALMHU 3HAYE€HUS 9TOI'O METOJA JIJISl 9TOTO
0OBbEKTA.

B xagecTBe KIaccuueckoro npuMepa noauMopgusMa paccMo-
TPHM KOJi, KOTOPBIH IPEACTABIAET PA3JINYHbBIE BIJbI JOMAITHUIX
KUBOTHBIX. [Ipearnonoxum, y Bac ecTb KOJUIEKIUA cOOaK, KOIIEK
U IITUIL, ¥ KOKJAad U3 HUX IIOHMMA€eT HEKOTOPBII Habop 6a30BbIX
koMmaHJ. Ecyin BeI HonpocuTe 3TUX )KMBOTHBIX 3arOBOPUTD (TO €CTh
HIOIIJIETE COOOIIEHNE «'OBOPUTEL» KaXKOMYy U3 HUX), COOaKa CKAKET
«raB», KOIIKA CKAXKET «MdAYy», a ITUIA — «dUK-9UPUK». B mucTun-

re 9.1 IIOKa3aHO, KaK Mbl MOJKEM P€aJIM30BATDb 9TOT KOA.

®Daiin: PetsPolymorphism.py

# Tommmopdmam Pets

# Tpm KJjacca, BCEe C Pas3iMUHEIMM MeTomaMmu "TOoBOPMUTH"

class Dog() :

def init (self, name):
self.name = name
(1) def speak(self):
print (self.name, 'says bark, bark, bark!"')

class Cat () :

def init (self, name):
self.name = name
(2] def speak(self):
print (self.name, 'says meeeococoow')

class Bird():

def init (self, name):
self.name = name
3] def speak(self):
print (self.name, 'says tweet')

oDogl = Dog('Rover')
oDog2 = Dog('Fido"')
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oCatl =
oCat2
oBird =

® petslist

# Ornpas
# BCceM I
for oPet
(5] oPet

Cat ('Fluffy")
Cat ('Spike'")
Bird('Big Bird")

= [oDogl, oDog2, oCatl, oCat2, oBird]

JiieM OIHO M TO Xe coofbumeHue (BBIBEIBAEM OIOMH M TOT XE& METOI)
OMAallHVIM XMBOTHBIM

in petsList:

.speak ()

Jinctunr 9.1. Otnpaeka coobieHHs KroBOPUTb» 06LEKTAM, AN KOTOPbIX GbINM CO3AAHDI
3K3eMNAsAPbl M3 PA3JIMUYHBIX KNIACCOB

Y kaka0ro Kjaacca ecTb MeToO speak (), HO COJICPIKUMOC Y HUX
pasunoe @ @ ©. Kaxaplil K1acc jeaet Bce, YTO HeOOX0[UMO, YTOOBI
BBIIIOJTHUTH CBOIO BEPCUIO METOAA; MMSI METO/[A OAMHAKOBOE,

HO peasn3alii ero Pa3jInJaloTcs.

Jlst ynpomeHust paboThl IOMENAEM BCe OObEKTHI JOMAIITHIX
KUBOTHBIX B cltcoK @. UTOGBI 3aCTABUTh UX TOBOPUTH, MBI J1ajIee
nepedupaeM Bce 0OObEKTDI U OTIPABJISEM OJHO U TO K€ COOOLIEHHE,
BBI3bIBAS METOJ, C TOYHO TAKUM K€ UMEHEM B KaKJOM 00beKkTe O,

He GEeCIIOKOSCh O THUIIE OObEKTA.

Mpumep, ncnonnsyouwun Gurypsl pygame

Jlaree paccMOTPHUM IEMOHCTPAITUIO TOJINMOP(PU3MA C UCTIOIb30Ba-
HHUeM pygame. B maBe 5 g npumeHn pygame, 4T06bI HAPUCOBATH
MPUMHUTHUBHBIC (DUTYPDI, TAKHUE KAK ITPSIMOYTOILHUKH, KPYyTH, MHO-
rOyroJIbHUKH, OBAJIBI M IMHUM. 3/1€Ch MBI CO3/Ia/TUM IEMOHCTPAIU-
OHHYIO IPOT'paMMy, KOTOpas OyIeT CAyIaiiHBIM 0OPa30M CO3aBaTh
1 PHUCOBATh PA3JINYHbIE PUTYPHI B OKHE. 3aTEM MTOTb30BaTE b
MOJKET MEJKHYTD 10 JI000H purype, ¥ mporpamMma COOOIMUT THIT
U TITONIaib (PUTYPBI, IO KOTOPOH meakHyru. [Tockoabky ¢purypsl
CO3/TAIOTCSI MPOU3BOJBHBIM 00PA30M, KaXXABIH pa3 IIPH BBITIOJIHE-
HIU IPOTPAMMBI Pa3MePbI, MECTOMONOXEHNE, KOTHIECTBO U MTO3U-
1y puryp 6yayT pasaeivMu. Ha puc. 9.1 mokasan o6paszert BBIXOJ-
HBIX JJAHHBIX IEMOHCTPAITMOHHONA IPOTPaMMBI.

Mbz1 peanusyem MporpaMMy ¢ KJIacCOM JJId KayKJJ0l U3 Tpex pas-
JUYHBIX PUTYp: Square, Circle u Triangle. Kiouepoit MOMeHT
3aKJIIOYAETCSA B TOM, UTO 3/IECh BCE KJIACCHI (PUTYP COAEPKAT METO-
OBl C OMMHAKOBBIMU UMEHAMMU:  init (), draw(), getType(),

getArea () uclickedInside (), KOTOPbIE BBIIIOIHSIIOT

266 Yacts 11l Mwkancynsuns, nonumopdusm 1 HacnegoBakme



OJIUHAKOBBIC 3aa49U. O,Z[HaKO pcanam3anuid KaxxXJa0ro MmeToja pas-

JIMUHA, OTOMY UTO KasKJbIH KJIaCC UMEET JIeJI0 CO CBOEH (pUrypoil.

Puc. 9.1. OcHoBaHHbIN HA Pygame npuMep MCNonb3OBAHMUS NONUMOPPHU3Ma AN

M306paxeHus pasnnuHbix Guryp

Knacc xsapgparnoii opmbi

S Hauny ¢ camoil mpocToil ¢purypsl. B mucrunre 9.2 nokasaH xox

KJjacca Square.

®Daiin: Shapes/Square.py

# Kmacc Square

import pygame
import random

# HacrpamBaeMm uBeTa
RED = (255, 0, 0)

GREEN = (0, 255, 0)
BLUE = (0, 0, 255)

class Square () :

def init (self, window, maxWidth, maxHeight) :

self.window = window
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self.widthAndHeight = random.randrange (10, 100)

self.color = random.choice ((RED, GREEN, BLUE))

self.x = random.randrange(l, maxWidth - 100)

self.y = random.randrange (25, maxHeight - 100)

self.rect = pygame.Rect (self.x, self.y, self.widthAndHeight,
self.widthAndHeight)

self.shapeType = 'Square'

(2] def clickedInside (self, mousePoint) :
clicked = self.rect.collidepoint (mousePoint)
return clicked

(3] def getType (self):
return self.shapeType

(4] def getArea(self):
theArea = self.widthAndHeight * self.widthAndHeight
return theArea

e def draw (self):
pygame.draw.rect (self.window, self.color,
(self.x, self.y, self.widthAndHeight,
self.widthAndHeight))

Jiuctunr 9.2. Knace Square

B meroge init () @ MBI yCTAHOBHJIM HECKOJIBKO IEPEMEH-
HBIX 9K3EMILISAPA IS UCIIOIb30BAHUS B METO/AX KJIacca. JTO 1O~
3BOJIUT HAM OCTABUTH KOJ| METOJ0B OU€Hb TPOCThIM. ITockoibky me-
TOJA __ init () COXpaHUJI NPSIMOYrOJbHUK KaK Square, METOJ
clickedInside () ® OPpOCTO NPOBEPSIET, ODbLJI JIX BBIIIOJHEH I1EJI-
YOK MBIIIU BHYTPU 3TOTO HPAMOYTOJIbHUKA, BO3BpaIas True Uin
False.

Merton getType () © MIPOCTO BO3BPAIMACT MH(POPMAITUIO O TOM,
YTO HAXKATBIN dJIEMEHT SIBJISIETCSI KBaJ[PATOM. Meton getArea () (4]
YMHOJKAET IMUPUHY Ha BHICOTY M BO3BPAIAa€T UTOTOBYIO IJIONIA/Ib.
Merog draw () © UCTIIONB3yeT draw. rect () pygame, YITOOBI Hapuco-
BATh (PUTYPY B IPOU3BOJBHO BLIOPAHHOM I[BETE.

Knacc xpyrnon v TpeyrosibHoi ¢popmbi

Jlanee naBatiTe MIOCMOTPUM Ha KOJ[ KJIACCOB Circlewu Triangle.
Basknas Bemnib, KOTOPYIO CJI€AYET OTMETUTD, COCTOUT B TOM, UTO
MMEHa METOOB TUX KJIACCOB TaKME XK€, KaK Uy Kjacca Square,

HO KOJi B HUX (0cO6eHHO B clickedInside () u getArea () ) CHIBHO

omnnyaercd. B mucrunre 9.3 mokasan kinacc Circle. B imctunre 9.4
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IIOKa3aH KJacc Triangle, KOTOPBIN CO3/Ia€T NPAMOYTONbHBIE TPE-
YTOJIbHUKHU ITPOU3BOJIBHOTO pa3Mepa, Kpas KOTOPBIX MapaJ/iiebHbI

OCAM XU Y, @ IPAMOH yroj HAXOJUTCSA B BEPXHEM JIEBOM YIIy.

®Daiin: Shapes/Circle.py

# Kmacc Circle
import pygame

import random
import math

# HacTpamBaeum LBeTa

RED = (255, 0, 0)
GREEN = (0, 255, 0)
BLUE = (0, 0, 255)

class Circle():

def init (self, window, maxWidth, maxHeight):

self.window = window

self.color = random.choice ((RED, GREEN, BLUE))
self.x = random.randrange(l, maxWidth - 100)
self.y = random.randrange (25, maxHeight - 100)

self.radius = random.randrange (10, 50)
self.centerX = self.x + self.radius
self.centerY = self.y + self.radius

self.rect = pygame.Rect (self.x, self.y,
self.radius * 2, self.radius * 2)
self.shapeType = 'Circle'

def clickedInside(self, mousePoint):
distance = math.sqgrt (((mousePoint[0] - self.centerX) ** 2) +
((mousePoint[1l] - self.centerY) ** 2))
if distance <= self.radius:
return True
else:
return False

def getArea(self):

theArea = math.pi * (self.radius ** 2) squared
return theArea

def getType (self):
return self.shapeType
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(3] def draw(self):
pygame.draw.circle (self.window, self.color,
(self.centerX, self.centerY),
self.radius, 0)

Jinctuur 9.3. KnaccCircle

®Daiin: Shapes/Triangle.py

# Kmacc Triangle
import pygame

import random

# HacTpampBaeM LiBeTa

RED = (255, 0, 0)
GREEN = (0, 255, 0)
BLUE = (0, 0, 255)

class Triangle():

def init (self, window, maxWidth, maxHeight):
self.window = window
self.width = random.randrange (10, 100)
self.height = random.randrange (10, 100)
self.triangleSlope = -1 * (self.height / self.width)

self.color = random.choice ((RED, GREEN, BLUE))
self.x = random.randrange(l, maxWidth - 100)
self.y = random.randrange (25, maxHeight - 100)
self.rect = pygame.Rect (self.x, self.y,

self.width, self.height)
self.shapeType = 'Triangle'

(4] def clickedInside (self, mousePoint) :
inRect = self.rect.collidepoint (mousePoint)
if not inRect:
return False

# BEIIIOJIHAEM HEKOTOPEBIE BBIYUMCIIEHMA, YUTOOH YBUIOETh,

# HaXOoIOMTCA JIM TOUKa BHYTPM TPeyI'OJIbHMKA

xOffset = mousePoint[0] - self.x
yOffset = mousePoint[l] - self.y
if xOffset == 0:

return True

# paccumTEIBAEeM HAaKJIOH ([OOBEM [0 XOIy IBMKEHMH)
pointSlopeFromYIntercept = (yOffset - self.height) / xOffset
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if pointSlopeFromYIntercept < self.triangleSlope:
return True

else:
return False

def getType (self):
return self.shapeType

def getArea(self):
theArea = .5 * self.width * self.height
return theArea

def draw(self) :
pygame.draw.polygon (self.window, self.color,
((self.x, self.y + self.height),
(self.x, self.y),
(self.x + self.width, self.y))

Jiuctuur 9.4. Knacc Triangle

YToO6bI HOHATE PA6OTY MOTUMOP(DHU3MA 37ECh, JaABANTE PACCMO-
TpuUM Kox MeTojia clickedInside () ais KaXKJJOM q)nrypm. MeTon
clickedInside () K1acca Square GBI OYEHD IPOCTBIM: IPOBE-
PUTD, IPOU3OMIE]I JIX METYOK MBIIIY BHYTPHU IPAMOYTOJIbHUKA
Square. /leTanu BeIuucjaeHUN B KJaccax Circle u Triangle
HE 0COGEHHO BAKHBI, HO OYEBUHO, YTO OHU BBITIOJHSAIOT APyrUe
nopcueTsl. Metog clickedInside () kinacca Circle @ ymmb uH-
¢opmupyeT o meaIKe, eCIU MOAb30BATENb IMETKHYI ITO ITBETHOMY
nukceaio purypsl. To ecTh OH O6HAPYKUBACT MICTIOK B ITpeieaax
OTPaHMYHUBAIONIETO TPAMOYTOJbHUKA KPyTa, HO TOT TaKKe 00s13aH
CAYIUTHCA BHYTPH PAAAYyCca KPyTra, ITOOBI OBITH 3aCIMTAHHBIM. Me-
Tox clickedInside () kiacca Triangle @ poyken ONIPENEsTh,
LIEJIKHYJI JIM IOJIb30BATEIb 110 TUKCEIIO BHYTPU 3aKPAIICHHON Tpe-
YTOJBHOM 4aCTU MPAMOYTrOabHUKA. MeToJ BCcexX Tpex KJI1acCoB npu-
HHUMaeT IETIOK MBIIH B KaYeCTBE MTapaMeTpa ¥ BO3BpAIIaeT Jn60
True, 60 False B KAYECTBE PE3YALTATA.

Y MmeTonos getArea () @ ©® u draw () ©® @ 5TuUX KI1accoB UMeEHA
UJAEHTUYHBI METOAAM KJIacca Square, HO OHU OCYIIECTBIISIOT JPY-
I'yI0O BHYTPEHHIOK pa6oTy. CymecTBYIOT pa3Jindus B BBIYUCICHUN

TJIOINA/TN, 1 OHU PUCYIOT pa3Hble PUTYPHI.
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OcHoBHaA nporpamma, cospgaiowas Gurypbi

B muctunre 9.5 nokasan NCXOJHBIN KOJL OCHOBHOH IIPOr'PaMMbl, KOTO-

paﬂC03ﬂa€TCHHCOK]TpOHSBOHLHOIHﬂ6paHHLH(O6£CKTOB(pHprbL

®Daiin: Shapes/Main_ShapesExample.py

import pygame

import sys

from pygame.locals import *
from Square import *

from Circle import *

from Triangle import *

import pygwidgets

# HacTpamBaeM KOHCTAHTEL
WHITE = (255, 255, 255)
WINDOW WIDTH = 640
WINDOW HEIGHT = 480
FRAMES PER SECOND = 30
N SHAPES = 10

# HacTpamBaem OKHO

pygame.init ()

window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT), 0, 32)
clock = pygame.time.Clock ()

shapesList = []
shapeClassesTuple = (Square, Circle, Triangle)
for i in range(0, N_SHAPES): ©
randomlyChosenClass = random.choice (shapeClassesTuple)
oShape = randomlyChosenClass (window, WINDOW WIDTH,
WINDOW HEIGHT)
shapesList.append (oShape)

oStatusLine = pygwidgets.DisplayText (window, (4,4),
'Click on shapes', fontSize=28)

# OCHOBHOM LMKIJI
while True:
for event in pygame.event.get():
if event.type == QUIT:
pygame.quit ()
sys.exit ()

if event.type == MOUSEBUTTONDOWN: @

# OOpaTHBEII OPAIOK, YTOOB IPOBEPUTH I10CJIEIHION

# HapucoBaHHYy®© OUTYPYy [NepPBOMU
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for oShape in reversed(shapesList): ©
if oShape.clickedInside (event.pos): @
area = oShape.getArea() ©
area = str (area)
theType = oShape.getType ()
newText = 'Clicked on a ' + theType +
' whose area 1s' + area)
oStatusLine.setValue (newText)

break # paboraem Jmmb C CaMOl BepxHeEM GuUIypon

# pucyeMm kaxayo ouUrypy

window.fill (WHITE)

for oShape in shapesList:
oShape.draw ()

oStatusLine.draw ()

pygame.display.update ()
clock.tick (FRAMES PER_SECOND)

JInctunr 9.5. OcHoBHAs NpOrpaMma, KOTopas CO3[aEeT NPOU3BOJIbHbIE PUrYPbI
M3 TPEex Knaccos

Kax mbI Bujiesn B rimaBe 4, KaK/(bIi pas3, Korja y HaC eCThb 60JIb-
o€ KOJIUIECTBO OOBEKTOB JIJIs YIIpaBJIE€HUS, TUIIMIHBIM ITIOJXOJ0OM
6YI[CT CO3/1aTh CIIUCOK OOHEKTOB. IToaTomy nepes Haya10M OCHOB-
HOT'0 IIMKJIA IPOrpaMMa CHadasIa CO3/JaeT CIIMCOK (PUryp Q, BbIOU-
past Ipou3BOJIbHBIM 06pa30M 13 Kpyra, KBajpara U TPEYroJbHUKA,
co3jiaBast OObEKT 3TOrO TUIIA U JOOABJISS €r0 B CIIMCOK. Hcnonbays
TAKO IIOAXOJ, MbI MOKEM 3aTEM IIPOBECTU UTEPALMIO CIIUCKA U BbI-
3BaTh METOJ(bI C OJHAKOBBIM UMEHEM B KaKJJOM OOHEKTE.

BHyTpu 0CHOBHOTO IUKJIA TPOrpaMMa IIPoBepsieT HAJIU4HE CO-
ObITUSA «MBIIIb BHU3» @, KOTOPOE ITPOUCXOJUT, KOT/a I10JIb30BaTE b
BBINOJHAET Ieadok. Kax b1t pas, korga cobbITHE OOHapyKUBAET-
Cs1, KOJL IPOBOJMT UTEpPannio shapesList © U BLI3LIBAET METOJ
clickedInside () @ pnig xaxgou qmrypbl. Eﬂaroaapﬂ OJINMOP-
¢usMy HE UMeeT 3HAYEHM I, U3 KAaKOT'0 KJ1acca ObLJI CO3/IaH DK3EM-
isip 06bekTa. M BHOBD KJIIOUEBBIM MOMEHTOM SABJISETCS TO, YTO
peanmusanusa Mmetoa clickedInside () MOXKeT ObITH pasymuHa Juist
Pa3HbBIX KJIAaCCOB.

Korna meton clickedInside () BO3BpamaeT True ©, MbI MO-
JKeM BBI3BATh METOJl getArea (), a 3aTeM getType () 3TOro oobek-
Ta, HE 6€CIIOKOSICh O TOM, II0 KAKOMY THITy 00beKTa ObLT BHIITOJTHEH

HIEJIYO0K.
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Hwuxe OpeacTaBjaCHbl BBIXOAHDBIC JdHHbBIC TUIIMYHOTO 3aI1yCKa

IIOCJIC HAKATUA Ha HECKOJIBKO PA3HbIX q)I/Il"ypl

Clicked on a Circle whose area is 5026.544
Clicked on a Square whose area is 1600
Clicked on a Triangle whose area is 1982.5
Clicked on a Square whose area is 1600
Clicked on a Square whose area is 100
Clicked on a Triangle whose area is 576.0
Clicked on a Circle whose area is 3019.06799

Pacumpsem wabnon

IlocTpoenue k1accos ¢ OOUMMU HA3BAHUSIMHU METOAOB CO3/JA€T
IIOCJIEAOBATENbHBIN MTA0JI0H, KOTOPBIN II03BOJISIET BaM C JIETKOCTBIO
pacmupATh nporpammy. Hampumep, 4To6b1 106aBUTD B HEE BO3-
MOYKHOCTb BKJIIOYATh OBAJIbI, Mbl CO3/IaJIUM KJjacc E11ipse, KOTO-
pblﬁ peanusyetr MmeToabl getArea (), clickedInside (), draw()
ngetType (). (Kox merona clickedInside () st OBajia MOXKET
OKa3aTbhCsl MATEMATUYECKHU CJIOKHBIM!)

Kak TobKO MBI HaIIMCaau KOJ| Kjacca E11ipse, eIMHCTBEHHOE
HEOOXOAMMOE HaM U3MEHEHUE B KOJE YCTAHOBKH COCTOUT B J0OAB-
Jenun E11lipse B KopTex Ki1accoB ¢puryp Ha Bei6op. Kox B ocHOB-
HOM IIMKJI€, KOTOPbI IPOBEPAET HAJIUUYUE IEeTIKOB, IOTydaeT
ILUIOIAAb (PUTYPBI U TAK JaJiee, HET HEOOXOAUMOCTH MEHATD.

STOT npuMep AEMOHCTPUPYET JBE BAKHbIE 0COOCHHOCTHU IIOJIU-
Mopdusma.

+ llomumopdusm pacmupsaeT NOHATHE aOCTPAKIIHU, KOTOPOE 00Cy-
JKJIAJIOCh B IIaBe 8, 10 KOJUIEKIUU KaaccoB. Ecm y Heckonbkux
KJTACCOB OAMTHAKOBBIE MHTEP(EHCHI /I UX METO/IOB, IPOTPAM-
MUCT KJUEHTA MOXET UTHOPHUPOBATH PEATU3AIUIO 3TUX METOJIOB
BO BCEX KJIaccax.

+ Ionumophusm MOKET yIIPOCTUTD KIUEHTCKOE TPOTPAMMHUPOBA-
Hue. Eciu mporpaMMuCT KJMEHTA yKe 3HAKOM ¢ HHTepdeiicamu,
KOTOPbIE IPEJOCTABAAIOTCH OJHUM UM HECKOJbKUMM KJIACCAMMU,
TOT/]a BbI3OB METO/IOB JIPYTOr'0 MOJTMMOP(HOTro KIacca JOIKeH

ObITh TAKUM K€ IPOCTbIM, KaK CJI€JOBAHNEC I.Ha6JIOHy.
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pygwidgets npossnser nonumopdusm

Bce xiracesl B pygwidgets ObLIN CHPOEKTUPOBAHBDI IS UCIIOIb30-
BAHUS MMOJUMOP(}U3Ma, U BCE OHHU PEATHIYIOT JBa OOITUX METO/A.
Ilepsoriit MeTOx handleEvent () Mbl CHaYaJIa UCIOJb30BAIN
B I1aBe 6, 1 OH MPUHUMAET OOBEKT COOBITUS B KaUeCTBE Imapame-
Tpa. Kaxapiil kiacc JoKeH cofepskaTb COOCTBEHHBIH KOJ B 9TOM
MeToJe, 9TOObI 06pPabaThIBATD JII000€E COOLITHE, KOTOPOE MOXET
CreHepupoBarhb pygame. Kaxaplil pa3 Bo BpeMs IIPOXOKIECHUS
OCHOBHOTO IIMKJIA KJIMEHTCKUM IIPOrpaMMaM HeOOXOJUMO BbI3bI-
BaTb MeTOA handleEvent () U1 KaXKJA0T0 9K3EMILIsSIPa KaKJ0T0O
00'bEKTa, A1 KOTOPOTO ObLI CO3JaH 3K3eMILIAP U3 pygwidgets.
Bropbim aBasgeTca MmeTos draw () , KOTOPBIA PHUCYET H306paske-
HUA B OKHe. TUIIUYHbIN CppaI‘MeHT pucoBaHuA IIPOTrPaMMbl, KOTO-
PBIN UCTIONB3YeT pygwidgets, MOXKET BBITISAACTD CACAYIONUM 00-
pazom:

inputTextA.draw ()
inputTextB.draw ()
displayTextA.draw ()
displayTextB.draw ()
restartButton.draw ()
checkBoxA.draw ()
checkBoxB.draw ()
radioCustoml.draw ()
radioCustom2.draw ()
radioCustom3.draw ()
checkBoxC.draw ()
radioDefaultl.draw()
radioDefault2.draw()
radioDefault3.draw()
statusButton.draw ()

C TOYKM 3PEHUS KJIHEHTA, KAXKAAad CTPOKA IIPOCTO BBI3BIBAET Me-
TOJA draw () M HUYETO He IepeaaeT. C BHyTpeHHeﬁ TOYKU 3pEHUS
KOJ IJIs1 peaIn3aUU KaKJOT0 U3 3TUX METOLOB CUJIbHO Pa3IndaeT-
ca. Hampumep, MmeTos draw () kmacca TextButton abCcomOTHO
He IIOXOXK Ha TOT JKe MeTOJ Kjacca InputText.

Kpowme Toro, Bce BUKETDI, KOTOPbBIE YIPABAAIOT 3HAYEHUEM, CO-
JepxKaT MeToJ setValue () U HeOOA3aTeIbHBIA METOR getValue ().
Hanpumep, 4To6bI IIOJIyYUTD BBOAUMBII IOIb30BATEIEM TEKCT
B BUJKET InputText, BbI BbI3bIBACTE METOJI reTTEpa getValue ().

Y BHJKETOB IEepeKIiouaTe s U (p1askKa TaKKe eCTb METOJ
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getValue () JJIs1 DOJYYECHUS UX TEKYIITNUX 3gadeHuii. YToonl nome-
CTUTb HOBBIN TEKCT B BUJKET DisplayText, Bbl BLI3bIBAETE METOJ
cerTepa setValue (), mepenanas HOBBIN TeKCT. Bujxernl nepe-
KmiogaTesis 1 pJaskKa MOKHO YCTAaHOBUTD C IIOMOIIBIO BbI30BA Me-
Toja setValue ().

ITosnmopdusm 1o3BoIsgeT IPOrpaMMUCTY KIUEHTA 9YBCTBO-
BaTh ce6s KOM(OPTHO IpU pa60Te ¢ Kosuteknuei kiaaccos. Koryma
KJIMEHTBI BUJIAT MIAGJIOH, TAKOM KaK MCIOJIb30BAHUE METOJOB
c uMeHaMu handleEvent () ndraw (), UM JIETKO IpeAyrajaTh, Kak
HCITOJIb30BAaTh HOBBIN KJIACC B TOU K€ KOJIJIEKITU.

Ha momeHT HanvcaHUsA 3TOM KHUTY IAKET pygwidgets He mpe-
JIOCTABJISAJI HA TOPU3OHTAJIbHbIE, HU BEPTUKAJIbHbIE BUJIKETHI KJI1aC-
ca Slider, 4TOOBI ITIO3BOJIUTD IIOJb30BATENIO C JIETKOCTHIO BHIOU-
paTh U3 JuamnasoHa uynces. Ecim ObI g cobupaics JIOOGABUTDH 3TU
BUJI’KETHI, OHU, ECTECTBEHHO, COIEPIKAIU ObI cJeJyIonee: METOJ,
handleEvent (), BKOTOPOM OCYIIECTBJISJINCH Obl BCE B3aUMOJE-
CTBUS MMOJIb30BaTEIEN; MEeTOA getValue () U MeTox setValue (),
4TOOBI I0JIy4YaTh U YCTAHABJIMBATDh TEKYIEEe 3HAYEeHME [ Slider,

u MeToJ draw () .

Monumopdusm pna oneparopos

Python Tak:xe femoHCcTpupyeT noauMopgusm ¢ oneparopamu. Pac-

CMOTPHUM CJAEAYIOIUI IPUMEP C ONIEPATOPOM +:

valuel = 4
value2 = 5
result = valuel + value?2

print (result)

KOTOprI‘/JI BbIBO/JIUT:

BZ[CCI) oreparop + sICHO O3HadaeT <<1'IpI/I6aBI/ITb>> B MaT€Marmnyde-
CKOM CMbICJI€, IIOCKOJIbKY obe INEPEMECHHDIC COAEPIKAT ICJIbIC 3HAYEC-

Hus. Ho naBaiiTe Tenepb paccMOTPUM BOT TAKOH BTOPOU IpUMEP:

valuel = 'Joe'
value2 = 'Schmoe'
result = valuel + value?2

print (result)
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NMPUMEYAHMUE

KOTOprfI BbIBOJIUT:

JoeSchmoe

CTpOKa result = valuel + value2 abGCOJIOTHA TaKasd XKe,
KaK ¥ B [IEPBOM IIpUMeEpPe, HO OHA BBINIOTHSIET COBEPIIEHHO JAPYTYIO
onepanuio. Co CTpOKOBBIMM 3HAYEHUAMU ONIEPATOP + BBITIOJTHSAET
KOHKaTEHAIMIO CTPOK. Bl MCII0Ib30BaH TOT e ONEPaTop, HO BbI-
HOJHEHO GBLIO IPYTroe JelcTBUE.

ITOT METOJI MHOXKECTBEHHBIX 3HAUEHUIT OllepaTopa IMUPOKO M3+
BECTEH KaK nepezpysxa onepamopos. JInsa HEKOTOPHIX KJIACCOB BO3-
MOKHOCTD IIEPETPY3KH OIIEPATOPOB JOOABISAET HEBEPOATHO TOJIES-
Hble (DYHKIIMH U 3HAYUTETHHO 0OJIETIAET YNTAEMOCTD KJIMEHTCKOTO

Kojia.

Marnueckue meroabl

Python coxpaHseT 11 KOHKPETHOI IIeJIM UMEHA METOOB
C HEOOLIYHOI (POPMOIL B BUJIE ABYX MOUEPKUBAHNNI, UMEHU U JIBYX

HO,I[‘-IepKI/IBaHI/If/’Il

_ <someName> ()

IT0 0(UIMATBHO HA3BIBAECTC CREYUAALHBIMU MEMOOAMU, HO IIPO-
rpaMmMucTsl Python nx o6pIMHO Ha3bIBAIOT MALUUECKUMU MEMOOAMU.
MHorue U3 HUX yKe ONpeJie/IeHbl, TAKUE KaK  init (), KOTOPBIH
BBI3BIBAETCS KAXK/IbIN Pa3, KOrJa Bbl CO3/[a€Te dK3EMILIAP OObEKTA
13 KJAacca, HO BCE IPYrue UMeHa TAKOTO BU/ia JOCTYITHBI JIIS 1alb-
Helmero pacmupenus. OHM U3BECTHBI KAK «Marudeckue» MeTOJbI,
notomy 4To Python BeI3bIBaeT MX 3a KyJMCaMM KaKIbIH pa3, KOT/ia
OH OOHAPYKUBAET OIIEPATOP, CHEIUAIbHBIN BbI30B (DYHKIIUH N
Apyroe oco6oe 06cToAaTeabcTBo. OHU He TpeHa3HAYEHDI IS BbI-

30Ba HAIIPAMYIO KJIMEHTCKHUM KOJOM.

ITocKOJIbKY MMEHA STUX MATMYECKUX METO/JOB CJI0KHO IIPOU3HO-
CUTb, HALIPUMEP, __#Nil__ () INTAETCs KaK «HIDKHEE [TOJIePKUBa-
HUe HIDKHEe MOJYePKUBAHNE init HIDKHee MOoAYePKUBAHNE HIDKHEE
[OJ{UePKUBAHME», TpOorpaMMucTsl Python yacto HaspIBaOT X
MeTopamMu dunder (COKpaIeHHAsI BEPCUSI OT «[BOMHOE ITOJICPKUBA-
Hue» (double underscore)). ToT MeTOJ GyieT HA3bIBATHCS dunder

mit.
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IIponomxasa npeabIAyIIe IPUMEPDI, IOCMOTPUM, KaK 3TO pabo-
TAET C OIIEPATOPOM +. BcTpoeHHbIE TUIIBI JAHHBIX (II€JI0€ YHCIIO,
YHCJIO C IJIABAIONIEH TOYKOM, CTPOKA, OYJI€eBO BBIPAXKEHUE U TaK Ja-
see) pakTHUecKku peannsylorca B Python xax xiaccel. Mbl MoskeM
YBUJIETD 9TO, IPOTECTUPOBAB (PYHKIMIO 1sinstance (), KoTopas
IPUHUMAET 0OBEKT U KJIACC ¥ BO3BpAIlaeT 3HaYeHue True, €CJIU K-
3eMILIAp 0O'beKTa ObII CO3aH U3 Kjlacca, U 3HadeHHe False — ecu

HeT. O6e 3TH CTPOKU OYAYT cOOOImATh 3HAUeHUE True:

print (isinstance (123, int))

print (isinstance ('some string', str))

Knaccpl 151 BCTPOEHHBIX TUIIOB JJAHHBIX COJIEPKAT Ha60p Maru-
YECKUX METOOB, BKJIIOYAS METO/BI JIJIA 6A30BbIX MATEMATUYECKUX
oneparopos. Korga Python 06Hapy>1<nBaeT omneparop + C eJabIMu
YlCJIaMH, OH BBI3bIBA€T MarudeCKuil MeToJi C UMEeHEM _add__ ()

BO BCTPOEHHOM KJIACCE I[€JIOTO YHMCJIA, KOTOPBIA BBIIIOJHAET CI0XKE-
Hue. Korga Python BusuT TOoT e oneparTop, UCIOJIb3yeMBbIA

CO CTPOKaMH, OH BBI3BIBAECT METO/  add () B KJIacC€ CTPOKH,
4TO BBIIIOJIHSIET KOHKATEHAIUIO CTPOK.

ITO OOIMIT MEXAHU3M, 1mostTomy, koraa Python crankusaercs
C OlepaTropoM + npu pa60Te c oObeKTaMU, 9K3EMILISIPbI KOTOPBIX
ObLIM CO3JIaHbI U3 BAIllEro KJjacca, OH 6y;:[eT BBI3bIBATH METO/]
~_add__ (), ecau TOT HPUCYTCTBYET B BaleM kiaacce. CiejoBaTesnnb-
HO, KaK paSpa60T‘~II/IK KJIacCa BbI MOKETE HAIIMCATDH KOJ, YTOObBI CO-
3/IlaTh HOBO€E 3HAYEHHME JIJISI 9TOTO OIlepaTopa.

Kaskp1ii oniepaTop cornocTaBuM ¢ KOHKPETHBIM UMEHEM Maruye-
CKOro MeToga. XOTs CYIMIeCTBYeT MHOKECTBO TUIIOB MarndeCKUX Me-

TOAOB, I[aBafITC Ha9HEM C OTHOCAIINXCA K OoII€epaTOopaM CpaBHCHM .

Maruueckue meroabl oneparopa CPUBHEHUS

Bosbmewm Ham kgacc Square u3 auctuHra 9.2. Bel xoTuTe, 4TOODI
KJIMEHTCKas IPOrpaMMa CMOIJIa CPABHUTD JiBa 00OBEKTA Square,
YTOOBI YBU/IETDh, PAaBHBI JIM OHU. FIMEHHO BBI penraere, 4To 3HAUUT
«PaBHBI» IIPU CPaBHEHUH 00beKTOB. Hanpumep, BbI MOKeTe orpe-
JIeJTUTH 3TO KaK iBa 00BEKTa OIMHAKOBOTO IIBETA B OJJHOM U TOM Ke
MECTONOJIOKEHNU U OJUHAKOBOTrO pasMepa. B kauecTse npocroro
IpUMepa MbI OIIPEJIETUM JBa OOBEKTA Square KaK paBHbIE, €CIU

Yy HUX OIMHAKOBA JIUIID JJINHA CTOPOHDL. JTO JIETKO PEATN30BaTh,
CpaBHUBAd IIEpEMEHHbIE dK3eMILIApa self.heightAndWidth aByx

00BEKTOB U BO3Bpamast 6YJICBO BbIpaX€HUE. Br1 MmokeTe HanucaTh
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COOCTBEHHBIN METOJ equals (), a KIUEHTCKASI IPOTPaMMa BbI3OBET
€ro CJIeYIONIM 06Pa3oM:

if oSquarel.equals (oSquare?) :

ATto GyzeT xopomio padoTaTb. OJHAKO OBLIO GBI €CTECTBEHHBIM
JUIst KJIMEHTCKOM IIPOrPaMMBI HCIIONB30BATh CTAHAAPTHBIN onepa-
TOP CPaBHEHUS ==!

if oSquarel == oSquare2:

Hanucannerii TakuM o6pasom, Python npeobpasyer onepa-
TOP == B BBI30OB MAarN4E€CKOT0 METO/Ia IEpPBOro 06bekTa. B aTOM
caygae Python nmonsiTaercs BpI3BaTh MAarndeCKUi METOJ[ C IMEHEM
__edq () Bkiacce Square. B Tabi. 9.1 mokasaHsl Marn4eckue Me-
TOJBI JIJIsI BCEX OIIEPATOPOB CPABHEHUS.

Ta6nuua 9.1. CuMBONLI, 3HAYEHUS U UMEHA MATMYECKUX METOA,0B
onepaTtopoB CPABHEHUS

Cumeon 3HaueHue Umsa marnueckoro meropa
== PagHo _ea_ 0
1= He pasHo _ne_ 0
< MeHblwe _ 1t 0
> Bonblwe _9t__ 0
<= MeHbwe mnu pasHo _le 0O
>= Bonbe mnu paeHo _ge__ ()

YT0O6bI pa3pemnThb ONePaTOPy CPABHEHUA == IPOBEPUTDH HAJIU-
yre paBeHCTBA MEXKy ABYyMs OOBEKTAMU Square, BaM HEOOXOUMO

OyIeT HAIlMCaTh METOJ B KJIacce Square, IOJOOHBIA 3TOMY:

def eq (self, oOtherSquare):
if not isinstance (oOtherSquare, Square) :
raise TypeError ('Second object was not a Square')
if self.heightAndWidth == oOtherSquare.heightAndWidth:
return True # comocTaBUMO
else:

return False # He comocTaBmMO

Korga Python o6napyxuBaeT cpaBHEHHE ==, I7l€ IEPBLIM O0'bEK-

TOM SABJISIETCSI Square, OH BbI3bIBAET 3TOT METO/] B KJIACCE Square.
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INockonbky Python — 3T0 cBO60HO TUNN3MPOBAHHDII A3BIK (OH
He TPeGyeT OT BAC OIPE/IeIEHN S TUIIOB IEPEMEHHBIX), TUII JaHHBIX
BTOPOTO ITapaMeTPa MOKET ObITH 1060i1. Tem He MeHee, ITOODLI
CpaBHEHHE pabOTaIO NPABHJILHO, BTOPOI IapaMeTP TaKKe JJOJIKEH
ObITH 00'LEKTOM Square. MbI OCyIIeCTBUM IPOBEPKY, UCIIOIb3Ys
¢ynxnuio isinstance (), KxoTOpas paboTaeT C ONPE/ETCHHBIMU
IPOrPaMMUCTOM KJIaCCAMH TAKUM e 00pa3oM, Kak OHa paboTaeT
CO BCTPOEHHBLIMU Kj1accamu. Eciu BTopoli o6beKT He Square, Mbl
BbI3bIBAEM HCKJIIOYCHUE.

3areM MbI cpaBHHBAaeM heightAndWidth Tekymero oobekTa
(self) cheightAndWidth BTOporo o6bekra (oOtherSquare).
B aTOM ciydae ncnosnbzoBaHuEe IPSAMOro JOCTyIA K IEPEMEHHBIM
9K3EMILISAPA ABYX OOBEKTOB a0COIIOTHO JOIMYCTUMO, IIOTOMY UTO
006a 00'bEKTA OJIHOT'O TUIIA U, CJIEOBATEILHO, OHH JIOJIKHBI COJlep-

KaTb OJMHAKOBbIC IICPEMECHHDbIC 3K3€MILJIAPA.

Maruueckue meropbi B knacce Rectangle

Jl1s pacimupeHus Mbl CO3/[a/JUM ITPOTPAMMY, KOTOpasl PUCYET
HECKOJIKO IIPAMOYTOJbHBIX (POPM € MOMOIIBIO KJacca Rectangle.
IToab3oBaTe b CMOXKET METKHYTD 110 JIIOOLIM JIBYM ITPSMOYTOJbHU-
KaM, a IIPOTpaMMa COOOIIUT, OAUHAKOBA JIX ILJIONAh 3TUX ITPAMO-
YTOJIbHUKOB HJIX ILJIONAb IEPBOro GOJIbIIE TN MEHDIIE IO
BTOPOT'O NPAMOYToJIbHUKA. MBI HCIIOJIb3yeM ONEPATOPRI ==, < 1 >
1 GyZieM 0KU/ATh, YTO PE3YJAbTAThI /I KaXK10T0 CPAaBHEHUSI OKa-
JKYTCS IIPEJCTABJIECHDI B BU/JIe OyleBa BbIpakeHus True uan False.
B nmuctunre 9.6 conep:xuTcs Koj K1acca Rectangle, KOTOPBIi pea-

JIN3YET MAarn4e€CKne METOAbI JJISd 3TUX OIIEPATOPOB.

®daiin: MagicMethods/Rectangle/Rectangle.py

# Kiacc Rectangle
import pygame
import random

# HacrTpauBaeMm LiBeTa

RED = (255, 0, 0)
GREEN = (0, 255, 0)
BLUE = (0, 0, 255)

class Rectangle() :

def init (self, window):

self.window = window

280 Yacrs 11l Ukkancynsuns, nonumopousm u Hacneosanme



self.width = random.choice ( (20, 30, 40))

self.height = random.choice((20, 30, 40))

self.color = random.choice ((RED, GREEN, BLUE))

self.x = random.randrange (0, 400)

self.y = random.randrange (0, 400)

self.rect = pygame.Rect (self.x, self.y, self.width, self.height)
self.area = self.width * self.height

def clickedInside (self, mousePoint):
clicked = self.rect.collidepoint (mousePoint)
return clicked

# BeIBEIBAEM MarudeCcKUmn MeTon, KOoTI'Ia CpPpaBHMBAKTCA
# mBa obwexkTa Rectangle ¢ mnowmolpio oleparopa ==
def eq_  (self, oOtherRectangle): @
if not isinstance (oOtherRectangle, Rectangle):
raise TypeError ('Second object was not a Rectangle')
if self.area == oOtherRectangle.area:
return True
else:
return False

# BrI3BIBaeM MaIMUYECKMI MEeTOI, KOT'Ia CPaBHMUBAOTCS
# nmBa obmexTa Rectangle ¢ noMmomeio omneparopa <
def 1t (self, oOtherRectangle): ®
if not isinstance (oOtherRectangle, Rectangle):
raise TypeError ('Second object was not a Rectangle')
if self.area < oOtherRectangle.area:
return True
else:
return False

# BHIBBIBAEM MarMyecCKuUlM MeTOI, KOT'La CPaBHMUBAKNTCH
# nmBa obmexkTa Rectangle c mnoMmoueion oneparopa >
def gt (self, oOtherRectangle): (3
if not isinstance (oOtherRectangle, Rectangle):
raise TypeError ('Second object was not a Rectangle')
if self.area > oOtherRectangle.area:
return True
else:

return False

def getArea(self):
return self.area

def draw(self):
pygame.draw.rect (self.window, self.color, (self.x, self.y,
self.width, self.height))

JIuctunr 9.6. Knacc Rectangle
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Metoapr _eq () ®, 1t () ®wu_ gt () © nospoisior
KJIMEHTCKOMY KOy UCIIOJb30BATh CTAHAAPTHBIEC OIIEPATOPBI CPAB-
HEHUS MeXAy 00beKTaMu Rectangle. YTOGbI CPABHUTD ABA IPSIMO-

YIr'OJIbHUKA AJI BbISABJICHMSI PABCHCTBA, Bbl HAIINIIIETE!

if oRectanglel == oRectangle2:

Korza aTa cTpOKa BBIIIOTHAETCS, BBI3BIBACTCA METOR  eq_ ()
IIEPBOT0O 0OBEKTA, A BTOPOI OO'bEKT IIEPEAETCA B KAYECTBE BTOPO-
ro napamerpa. Pynknus Bo3spamaeT au6o True, 1160 False. AHa-
JIOTUYHBIM 00Pa30M JIJIsl CPABHEHUS «MEHBIIE YeM» Bbl HAIIUIIETE

CTPOKY, ITOJOGHYIO ITOM:

if oRectanglel < oRectangle2:

3arem MeTO 1t () NPOBEPUT, OYAET JU IIOMALb IEPBOTO
HIPAMOYT'OJbHUKA MEHBIIE IO/ U BTOPOTO IPAMOYTOJbHHUKA.

Ecan xntunenrckuii KO/[ UCITIOJIB3YET OIIE€PATOP > I CPABHEHUS JBYX

MPAMOYT'OJIbHUKOB, TO BBI3BIBAETCA METOA gt ().

Mcnonb3oBaHME MArMYECKUX METOAOB OCHOBHOM
nporpammoit

B sinctunre 9.7 nokasan Koj OCHOBHOM IPOrpaMMBbl, KOTOPBII

TECTUPYCT MAarn4eCKne MeTo/Jbl.

®Daiin: MagicMethods/Rectangle/Main_RectangleExample.py

import pygame

import sys

from pygame.locals import *
from Rectangle import *

# HacTpamBaeM KOHCTAHTHL
WHITE = (255, 255, 255)
WINDOW WIDTH = 640

WINDOW HEIGHT = 480
FRAMES PER SECOND = 30

N RECTANGLES = 10

FIRST RECTANGLE = 'first'
SECOND RECTANGLE = 'second'

# HacTpauBaeM OKHO

pygame.init ()

window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT),
clock = pygame.time.Clock ()
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rectanglesList = []

for i in range (0, N RECTANGLES) :
oRectangle = Rectangle (window)
rectanglesList.append (oRectangle)

whichRectangle = FIRST RECTANGLE

# OCHOBHOM LIMKJII
while True:
for event in pygame.event.get():
if event.type == QUIT:
pygame.quit ()
sys.exit ()

if event.type == MOUSEBUTTONDOWN :
for oRectangle in rectanglesList:
if oRectangle.clickedInside (event.pos):
print ('Clicked on', whichRectangle, 'rectangle.')

if whichRectangle == FIRST RECTANGLE:
oFirstRectangle = oRectangle O
whichRectangle = SECOND RECTANGLE

elif whichRectangle == SECOND RECTANGLE:
oSecondRectangle2 = oRectangle @
# Toyb30BaTesNb BHIOPAJ 2 MNPsAMOYTOJIbBHMKA,
# cpaBHMBaeM ux
if oFirstRectangle == oSecondRectangle: ©
print ('Rectangles are the same size.')
elif oFirstRectangle < oSecondRectangle: @
print ('First rectangle is smaller than
second rectangle.')
else: # momxeH OBTHL Oojbiie ©
print ('First rectangle is larger than
second rectangle.')
whichRectangle = FIRST RECTANGLE

# OummaeM OKHO M PMUCYEM BCEe MNPsAMOYTOJIbHMUKM

window.fill (WHITE)

for oRectangle in rectanglesList: O
oRectangle.draw ()

pygame.display.update ()

clock.tick (FRAMES PER SECOND)

Jlnctunr 9.7. OcHoBHAs NPOrpamma, KOTOPAs PUCYET U 3aTEM CPABHMBAET 06bEKTDI

Tnasa 9. Nonumopousm 283



ITonb3oBaTenb NIPOrpaMMBbl MEJKAET 10 APE NPAMOYTOJIbHU-
KOB, YTOODbI CPABHUTDL MX pa3Mepbl. MbI cOXpaHsaeM BLIOpAHHLIE
HPSIMOYTOJBHUKH B JBYX ITlepeMeHHbIX @ @.

ITpoBepsieM HaJIUYHe PABEHCTBA € IIOMOIIBIO olleparopa == ©,
KOTOPBIN pElaeT BbI3BATh METOJ, __eq () Kiaacca Rectangle.
Ecnu pasmep npaMoOyrojibHUKOB OAMHAKOBBIN, MbI BBIBOJUM COOT-
BETCTBYyIoIEee coobmenue. Ecm onu He paBHBI, MBI IpOBEpPsieM, 6y-
JIET JI TIEPBBIN MPAMOYTOJBLHUK MEHbIIIE BTOPOTO, C IIOMOIIBIO OTI€E-
paropa < @, YTO HIPUBOAUT K BBI3OBY MeTofa 1t (). Ecamaro
CpaBHEHHME TaK)Ke He JlaeT True, Mbl BBIBOJAUM COOOIIEHHE, YTO IIep-
BBII IPSIMOYTOJIBHUK GOJIbIIE, YeM BTOpoi @. B sToit nporpamme
HaM He IIOHAJ00MJI0Ch HCIIOIb30BATh OIIEPATOP >; OJHAKO, 110~
CKOJIbKY IPYTOM KJIMEHTCKUHI KOJ{ MOXKET PEAJU30OBATH CPABHEHM A
pasMepoB MO-APYIroOMY, Mbl BKJIIOYUJIU JIJIsI HOJTHOTHI KAPTUHBI Me-
Tox__gt_ ().

U HaxoHer|, pucyem Bce IPsIMOYTrOJbHUKH B HalleM crucke 6.

ITockobKY MBI BKJIIOUMIN METOABI _eq (), 1t ()

n__ gt () BKJIacc Rectangle, TO CMOIVIM UCIIOJIB30BATh CTAH-
JlapTHBIE ONEPATOPHI CPABHEHUSI MHTYUTUBHO ITOHSITHBIM U JIETKO
YUTAEMBIM CIIOCOOOM.

Huxe npuBeseHbl BBIXOAHBIE JAHHBIE IETYKOB I10 HECKOJIbKUM

Pa3JIn9IHbIM IPAMOYI'OJIbHUKAM:

Clicked on first rectangle.

Clicked on second rectangle.

Rectangles are the same size.

Clicked on first rectangle.

Clicked on second rectangle.

First rectangle is smaller than second rectangle.
Clicked on first rectangle.

Clicked on second rectangle.

First rectangle is larger than second rectangle.

Marunueckue metToabl MOTEMATHYECKUX ONEPATOPOB

BbI MOsKeTe HAIIMCATD JOIIOJTHUTENBHBIE MATUYECKUE METO/bI,
YTOOBI OIPEAETUTD, YTO MPOUCXOAUT, KOT/a KIUEHTCKUI KOJ
HCIIOJIB3YET JPyrue apuMeTHUCCKUE ONIEPATOPBI MEKY OObEK-
TaMH, K3EMILISPbI KOTOPBIX ObLTH CO3/JaHbI U3 BAIIETO KJIACCA.

B Ta6i1. 9.2 nokazaHbl METOABI, BbI3bIBA€MbIE JJIs1 6a30BbLIX apud-

METHUYCCKUX OIIEPATOPOB.
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Ta6nuua 9.2. CMBONbI, 3HAYEHUS U UMEHA MATMYECKMX METOA0B
MATEMATUYECKMX ONEepaTopos

Cumeon 3HauyeHme Umsa marunueckoro meropa
+ CnoxeHnue _add__ ()

- BeiuntaHme _sub__ ()

* YMHOXeHHe _mul_ ()

/ Denenue (pesynstar _ truediv__ ()

C NNABAOLWEN TOHKOM)

// Lenexue uenoro __floordiv__ ()
% Ocrarok __mod__ ()
Abs A6conioTHoe 3Ha4YeHne abs ()

Hanpumep, 9T0661 06paboTaTh ONEPATOP +, BAM HEOOXOIUMO

GyfieT peaTu30BaTh METO/ B KJACCE CJAEAYIOMUM 00Pa3oM:

def  add (self, oOther):

# OnpeneJsyieHre, UYTO NPOMCXOOUT NPM NOOABJIEHMM IBYX

# u3 umcra OOBLEeKTOB

TToysmpiil cncok marndeckux u dunder-meTosoB MOKHO HaATU
B O(pUIIAILHON JOKYMEHTAITNH 110 afipecy https://docs.python.org/
3/reference/datamodel.html.

BekTopHbIi npumep

B maremartuke exmop — 3To ynopsajodeHHasd apa 3HaYeHUH X 1 ,
KOTOpas 9acTO MPEJICTABISIETCS Ha IpaduKe B BUJE HAIIPABJICH-
HOTO OTpe3Ka. B a3ToMm pazaese MbI CO31a MM KJI1aCC, KOTOPBIH
I/ICHO]II)BYCT MAarm4e€CKHMueE ME€TOAbI MATEMATUYECCKUX onepaTopOB JJISL
BeKTOpOB. CyIecTByeT psijJi MATEMATHIECKUX ONIEPAITHIA, KOTOpbIE
MOKHO BBIIIOJIHATD ¢ BekTopamu. Ha puc. 9.2 nokaszan npumep co-
KEHUA ABYX BeKTOpOB.

CioxeHue ABYX BEKTOPOB IPUBOJUT K OSIBJICHUIO HOBOT'O BEK-
Topa, Yb€ 3HAYCHUEC X paBHO CyMMC 3HAYEHU U X ABYX CyMMI/IpOBaH-
HbIX BeKTOpOB 1 9b€ 3HAYCHUIC Yy Hpe[[CTaB]ISIeT CyMMy 3HAYEHU U
y ABYX CYMMUPOBAaHHBIX BeKTOpoB. Ha puc. 9.2 Mmb1 cyMmMupyem Bek-
Top (3, 2) m Bextop (1, 3), 9TO6BI MOMYIUTE BEeKTOp (4, 5).

ZIBa BCKTOPA CHUTAIOTCS PABHbIMU, €CJIN UX 3HAYCHUS X 1 y onu-
HAKOBBI. PaSMep BeKTOpa BbIUYUCJIACTCA KaK I‘I/IHOTCHYB& HpHMO-

YTOJIbHOTO TPEYTOJIbHUKA, OJHA CTOPOHA KOTOPOI'O IPEeACTABJIACT
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COGOM ITUHY X, a BTOPAA CTOPOHA — JUIMHY ). MbI MOKeM npume-
HUTDL Teopemy IIudaropa, 4TO6bI BEIYUCIUTD JJIUHY, U UCIOIb30-

BaTb JUIMHBI JI51 CPABHEHUA Pa3MCPOB JIBYX BEKTOPOB.

Ocby

-
|

4 =BekTtop 4,5

BekTop 1,3

BekTop 3,2

A

-6 -5 -4 -3 -2 -1 1 2 3 4 5 6

Y
Puc. 9.2. CnoxeHue BEKTOPOB B AEKAPTOBOM CUCTEME KOOPAMHAT

B nucTunre 9.8 k1acc Vector 1eMOHCTPUPYET COOTBETCTBYIO-
Y€ MAaru4eCKMEe METOABI I BbIIIOJTHEHU A BLIYUCICHUN U CpaBHE-
HUI MEXJY IByMs 00beKTaMu Vector. (¥ KaxkI0ro U3 3TUX METO-
JIOB €CTb JOIOJHUTEIbHBIA KOJ, UCIIOJIb3YIOUUIT BbI3OB
isinstance (), 9TOOBI yIOCTOBEPHUTHCS, UTO BTOPOI OO'BEKT SABJIS-
eTca Vector. ATU HIPOBEPKHU BKIIOYEHDI B 3arpyKaeMbIii paii,

HO 4 OITyCTUJI UX 3/1€Chb, 4TOOBI CAKOHOMUTD MCCTO.)
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®Daiin: MagicMethods/Vectors/Vector.py

# Kracc

Vector

import math

class Vector () :

'''"Knmacc Vector mpencraBideT OBa 3HadYeHMsA B KadeCTBe BEKTOPa,

paspeumad MHOI'MEe MaTeMaTMYeCKME BBUMCIIEHMSA

def

def

def

def

def

def

def

def

def

[N

__init  (self, x, y):

self.x = x

self.y = vy

__add__ (self, oOther): # BrI3EHIBaeM omnepaTop +

return Vector(self.x + oOther.x, self.y + oOther.y)

__sub_ (self, oOther): # Be3HBaeM onepaTop —
return Vector(self.x - oOther.x, self.y - oOther.y)
~ mul (self, oOther): # BoI3BHIBAeM omnepaTop *

# CrieumrasibHEIM KO OOIIyCKaeT YMHOXEHMEe Ha BeKTOP WMIIM CKaJIAp

if isInstance (oOther, Vector): # yMHOXaeM IOBa BeKTOpa

return Vector((self.x * oOther.x), (self.y * oOther.y))

elif isinstance (oOther, (int, float)): # ymMHOXaeM Ha ckajisap

return Vector((self.x * oOther), (self.y
else:

* oOther))

raise TypeError ('Second value must be a vector or scalar')

__abs_ (self):

return math.sqrt((self.x ** 2) + (self.y ** 2))

__eq (self, oOther): # BEI3EIBaeM onepaTop ==
return (self.x == oOther.x) and (self.y == oOther.y)
__ne_ (self, oOther): # Bo3EIBaeM omnepatop !=
return not (self == oOther) # Be3EBaemM mMeTOn eq
1t (self, oOther): # BrzseBaeM onepaTop <
if abs(self) < abs(oOther): # Bre3EBaeM MeTOn  abs
return True
else:
return False
gt (self, oOther): # BEI3EIBaeM omepaTop >
if abs(self) > abs(oOther): # BHBHBaeM MeTOI abs

return True
else:
return False

Jinctuur 9.8. Knacc Vector, kotopsiit peanusyer psia MArM4eckMx METOAOB
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ITOT KJIACC peaanusyeT apupMeTHIeCKIE OIePATOPLI U OIlePaATO-
PbI CPABHEHUS B KaUe€CTBE MAaTM4YECKUX METOAOB. KimeHTckuit koj,
GyZIe T NCIOIb30BATh CTAH/IAPTHBIE CUMBOJIBI /ISl BBIYUCIEHUI 1 CPaB-
HEHUS MEeXy IByMs o0bekTaMu Vector. Hanpuwmep, cioxenue

BEKTOPOB Ha PHUC. 9.2 MOKHO 06paboTaTh CJIEAYIOIUM 00Pa3oM:

oVectorl = Vector (3, 2)
oVector2 = Vector (1, 3)
oNewVector = oVectorl + oVector2 # wucrnojb3yeMm orneparTop +

# IJIS CJIOXEHUS BEKTOPOB

Korza BbimosiHAETCS TPETHS CTPOKA, BBI3BIBAETCS METOJI
_add__ () O 114 c0XKEeHU JABYX 00BEKTOB Vector, 4TO IIPUBO-
JIUT K CO3JJAaHUIO HOBOTO 00beKTa Vector. B MeToze _ mul_ () (2]
IIPOBOJUTCS CIIEIUAIbHAS IIPOBEPKA, KOTOPAs IIO3BOJISIET OIIEPATO-
Py * 1160 YMHOXUTD JiBa Vector, 60 YMHOKUTD OfAH Vector

Ha CKaJISIPHYIO BEJIMYNUHY (B 3aBHMCHMOCTHU OT THUIIA BTOPOT'O 3HaquI/I$I).

Co3paem CTPpOKOBOE NPEACTABJSICHUE SHAYEHUM
B 06bekTe

CraHAapTHBIA MOJXO0/ K OTJIA/[KE 3aKII0YAETCS B JOOABICHUU BbI30-
BOB print () /19 BbIBOJA 3HAYEHUH IIEPEMEHHBIX B OIIPE/[€JI€HHDBIX

TOYKAX Balleu IporpaMMbI:

print ('My variable is', myVariable)

OnHako, ecJIu BbI IIOITPOOyeTe UCIOIB30BATDL print () AJs 1o-
MOIIU B OTJIAJKE COIEPKUMOro 0ObEKTa, PE3yJbTAThI HE OYYT 0CO-
60 nosieanbiMu. Hammpuwmep, 31ech MbI co3aeM o6beKT Vector

1 BbIBOJAMM €I'0O Ha 3KPAH!

oVector = Vector (3, 4)
print ('My vector is', oVector)

BoT urto BbBIBOJIUTCS:

<Vector object at 0x10361b518>

1o roBOPUT HaAM, 9TO €CTb O6’L€KT, IK3EMILJIAP KOTOPOTO ObLI
CO3JlaH U3 KJjiacca Vector, U IIOKAa3bIBAET aJipecC IIaMATH 3TOro 00Db-
€KTa. O,ILHaKO B OOJIBIIHCTBE CJIyda€eB Mbl Ha CAMOM JI€JIC XOTHUM

3HATb 3HAYCHU I IICPCMCHHDBIX 9K3EMILJISIPA B 00bEKTE HA ﬂaHHbIﬁ
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momeHT. K CHACTbhIO, MOKHO HCIIOJIB30BATDH JJIA 3TOI'O Marnd€CKmue
METO/IBbI.
CyH.IeCTByeT ABa MAar9€CKUX ME€TO/Aad, KOTOPbIC ITOJIE3HDbI /IJI I10-

JydeHust nH(OpMaIUH (B BUAE CTPOK) U3 OOBEKTA.

« Merox  str  ()HUcHonb3yeTcs AJisl CO3JAHUSA CTPOKOBOTO IPEJ:
CTaBJICHUS 00BEKTA, KOTOPOE MOXKET JIETKO MPOYNTATD YEJTOBEK.
Ecan k1MeHTCKNH KO BBI3BIBAET BCTPOCHHYIO (DYHKIIMIO Str ()

u repesaet oobekT, Python BozoseT Marmaeckuii meton  str (),

€CJI OH €CTh B 3TOM KJIaccCe.

+ Merox repr () MCHOJNb3YETCH JJISi CO3AAHUSA OJJHO3HAYHDIX,
MaNIMHOYMTAEMBIX CTPOKOBBIX IIPEJICTABJICHUN 00bekTa. Ecin
KJIMEHTCKUI KOJ{ BbI3bIBAE€T BCTPOEHHYIO (DYHKIUIO repr ()

1 iepenaeT oobekT, Python monbsrraeTcs BeI3BaTh MarmdecKui

MeTOJX _ repr () BOITOM KJacce, €CJId OH €CTh.

A mokaxky MeTos,  str (), Tak Kak OH 6oJiee MU POKO UCIIOJb-
3yeTcs Ui NpocToit onaaku. Korja Bl BoI3biBaeTe (DyHKI[UIO
print (), Python BeI3bIBaeT BCTPOECHHYIO PYHKIIUIO Str (), UTOOBI
peo6pa3oBaTh KaXAbIH apryMEHT B CTPOKY. /L1 aprymeHTa, y Ko-
TOPOTO HET MeTojja _ str (), aTa PyHKIUA (popMaTHPYET CTPO-
Ky, KOTOpas COAECPKUT TUIT OO'BEKTA, CIOBA «object at» majapec
IIaMATH, 3aTEM BO3BPAIAET UTOTOBYIO CTPOKY. BoT mouemy MbI BU-
JIIM BBIIIE BLIXOJ/HBIE JAHHBIE, COAEPKAIUe aJipec NaMsATH.

BmecTo 3TOr0 BBI MOKETE HAITHCATh COOCTBEHHYIO BEPCUIO
__str () M 3aCcTaBUTH €€ BOCIIPOU3BOJUTD JIOOYIO CTPOKY, KOTO-
past HeoOXoMMa JIIT OTJIAJIKHU KoJia Baero kiaacca. O6muii moaxoy
3aKJIIOYAETCA B CO3/JAaHUU CTPOKH, COlepKaliell 3HaueHU sl BCex Iie-
PEMEHHDBIX K3€MILISAPA, KOTOPBIE BbI XOTUTE BUJAETD, U BO3BPA-
Ialomiei 3Ty CTPOKY JIIS BbIBOJIA HA 3KpaH. Hanpumep, Mbl MokeM
JNOGABUTH CIEYIOMMI METO/] B KJIacC Vector U3 JIUCTUHTA 9.8, uToO-

6BI TOJIYYUTh HHPOPMAIIHIIO O TI060M 00beKTe Vector:

class Vector():
——- [OPOIyUEeHH BCE Npenbayle MeTONE ——-—
def  str (self):
return 'This vector has the value (' + str(self.x) + ', ' +
str(self.y) + ")'

Eciau CO31a€TC SK3CEMILIAP Vector, Bbl 3aTEM MOJKETE BbI3BATH

q)yHKLu/no print () mu nepenaTrb 00beKT Vector:
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oVector = Vector (10, 7)
print (oVector)

BmecTo TOro 4T0661 IPOCTO BBIBOJUTD HA DKPAH aJ[peC MaMATH
00beKTa Vector, BbI HOJYIUTE XOPOIIO OT(POPMATHPOBAHHBII OT-
YeT O 3HAYEHMAX JIBYX IEPEMEHHBIX 9K3EMILISAPA, COAEPIKAIMXCS

B OObEKTE:

This vector has the value (10, 7)

OcHOBHOM KO/ B iucTUHTE 9.9 co3/1aeT HECKOIBKO OO HLEKTOB
Vector, IPOBOJUT HEKOTOPBIC BEKTOPHbBIC BEITUCICHUS U BHIBOJAUT

PE3YJIbTATbl HCKOTOPDIX BbIUMCJIEHUI Vector.

®Daiin: MagicMethods/Vectors/Vector.py

# TecroBet xom Vector
from Vector import *
vl Vector (3, 4)

v2 Vector (2, 2)
v3 = Vector (3, 4)

# OTM CTPOKM BHBOOSAT OYJIEBO BHPAXEHME WMJIM UMCJIOBEHE BHAUEHUS
== v2)
== v3)

print (vl
print (vl
print (vl < v2)

print (abs(vl))
)

(

(

(

print (vl > v2)
( 1

print (abs (v2)
(

print ()

# OTM CTPOKM BEBOIAT OOBeKTH Vector (BeI3OB MeToma _ str  ())
print ('Vector 1:', vl)

print ('Vector 2:', v2)

print ('Vector + Vector 2:', vl + v2)

print ('Vector times Vector 2:', vl * v2)

(

( 2

( 1

print ('Vector 1 - Vector 2:', vl - v2)
( 1

('"Vector 2

print times 5:', vl * 5)

JIuctunr 9.9. O6paseL, oCHOBHOrO KOAA, KOTOPbIN CO3JAET U cpaBHMBAeT Vectors,
NpOM3BOAMUT MATEMATUYECKME AENCTBMA M BLIBOAUT VECLOT'S Ha aKpaH
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KOZ[ reHepHupyeT CACAYIONE BbIXO/HbIC JaHHbIC!

False

True

False

True

5.0

2.8284271247461903

Vector 1: This vector has the value (3, 4)

Vector 2: This vector has the value (2, 2)

Vector 1 + Vector 2: This vector has the value (5, 6)

Vector 1 - Vector 2: This vector has the value (1, 2)

Vector 1 times Vector 2: This vector has the value (6, 8)
2

Vector times 5: This vector has the wvalue (15, 20)

IlepBbIit HAG0P BBIZOBOB Print () BHIBOAUT GYJIEBO BhIpAKEHUE
U YMCJIOBbIE 3HAYEHUS, KOTOPBIE ABJIAIOTCH PE3YJbTATOM BbI30BA
MarmyecKux METOL0B MaTEMATUYECKOrO OlepaTopa U onepaTopa
cpaBHeHHs. Bo BTopoM HaGope MBI BLIBOJUM J[Ba 00beKTa Vector,
3aTeM BbIUMCIHSEM U BBIBOJUM Ha 9KPaH HEKOTOPbI€ HOBbIE
Vectors. Buyrpenne pynknusa print () cHayaJa BbI3bIBAET PYHK-
nuio Python str () a4 Kax10ro BBIBOJUMOIO Ha 3KPaH 3J1€MEHTA;
5TO IPUBOJUT K BbI3OBY MaruyeCcKoro Merojia Vector  str_ (),
KOTOPBIH co3/laeT OTHPOPMATUPOBAHHYIO CTPOKY C COOTBETCTBYIO-

meit mHpopMaIue.

Knacc Fraction ¢ marmueckumm meroaamm

IHaBaI‘/JITe O6'I)C,HI/IHI/IM HeKOTOpI)Ie 13 3TUX MAaTrN4YE€CKUX METOJ0OB

B 6o1ee cioxHOM TpuMepe. B smcturre 9.10 mokasan kof kracca
Fraction. Kaxaprili o6bekT Fraction — Jpo6b, KOTOPas COCTOUT
U3 YUCIUTe (BePXHSAA 9aCTh) U 3HAMEHATEJI (HUKHSASA 9aCTh).
Kracc orcnexunsaer gpobu, coOXpaHsist OTACIbHbBIC YACTHU B IIepe-
MEHHDBIX SKSCMHHHpa Hapﬂz[y C HpI/IMeprIM AC€CATHNYHDbIM 3HA4YEC-
HHEM Ipo6u. MeTOo/bI MO3BOMSIOT BBI3BIBAIOMIEMY ITOTYIUTH COKpa-
IIEHHOE 3HAYeHMe JPOo0H, BBIBECTH Ha 9KPaH APOOb BMECTE C €€
3HAYEHHEM C IIJIABAIONEH TOYKOM, CPABHUTD ABE JPOOU I BBISAB-

JICHUS PaBEHCTBA U 100ABUTD ABAa 00bEKTA Fraction.
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®Daiin: MagicMethods/Fraction.py

# Kmnacc

Fraction

import math

class Fraction() :

def

def

def

def

~_init (self, numerator, denominator): 0
if not isinstance (numerator, int):
raise TypeError ('Numerator', numerator,
'must be an integer')
if not isinstance (denominator, int):
raise TypeError ('Denominator', denominator,
'must be an integer')
self.numerator = numerator
self.denominator = denominator

# llcnosb3yeM MaTeMaTHMUeCKUM [HakKeT, UTOOB HaMTM HaubOoJibIM
# oOmmit menmmTenb
greatestCommonDivisor = math.gcd(self.numerator,
self.denominator)
if greatestCommonDivisor > 1:
self.numerator = self.numerator // greatestCommonDivisor
self.denominator = self.denominator // greatestCommonDivisor
self.value = self.numerator / self.denominator

# Hopmasm3yeM 3Hak UYMCIMTEJIsS M SBHaMeHaTels
self.numerator = int (math.copysign (1.0, self.value)) *
abs (self.numerator)

self.denominator = abs(self.denominator)

getValue (self): @
return self.value

__str_ (self): ©
'''CosmaeM CTPOKOBOe MpencTabljieHMe npobtm'''
output = ' Fraction: ' + str(self.numerator) + '/' + \

str(self.denominator) + '\n' + \
' Value: ' + str(self.value) + '\n'

return output

__add__ (self, oOtherFraction): @
''"'CxylageiBaeMm nBa oBwekTa Fraction'''
if not isinstance (oOtherFraction, Fraction):

raise TypeError ('Second value in attempt to add is not

a Fraction')

# llcnosb3yeM MaTeMaTHMUYeCKUM [DakKeT, UTOOB HaMTM HauMeHblee

# obumee kpaTHOe
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newDenominator = math.lcm(self.denominator,

oOtherFraction.denominator)

multiplicationFactor = newDenominator // self.denominator

equivalentNumerator = self.numerator * multiplicationFactor

otherMultiplicationFactor = newDenominator //
oOtherFraction.denominator
oOtherFractionEquivalentNumerator =

oOtherFraction.numerator * otherMultiplicationFactor

newNumerator = equivalentNumerator +

oOtherFractionEquivalentNumerator

oAddedFraction = Fraction (newNumerator, newDenominator)

return oAddedFraction

def eq  (self, oOtherFraction): @

'''IlpoeepsaeM Ha paBeHCTBO'''

if not isinstance (oOtherFraction, Fraction):
return False # He CcpaBHMMO C IOPOOBD

if (self.numerator == oOtherFraction.numerator) and \
(self.denominator == oOtherFraction.denominator) :
return True

else:

return False

Jinctuur 9.10. Knacc Fraction, koTopbii peannsyet HEKOTOPbIE MArMYECKME METOABI

Korzga cosnaere 00bekT Fraction, Bbl IepenaAeTE YNCINTEIb
n 3HaMeHarteab @, u MmeToy, __init () cpa3y ke BbIYUCISAET CO-
KpaIIeHHYIO Ipo06b U ee 3HAUCHUE C IIJTaBAIOIIEH TOUKOH. B mo60it
MOMEHT KJIHUEHTCKUM KOJ[ MOKET BbI3BATh getValue (), YTOOBI U3-
BJI€YDb 3TO 3HaueHue @. KimenTckuii Kog MOKET TaKKe BbI3BATH
print (), 9TOGBI BBIBECTU OOBEKT Ha 3KpaH, 1 Python BeIsoBeT me-
TOA _str (), YTO6GBI OTPOPMATUPOBATH CTPOKY JJISI BBIBOJA
Ha 9KkpaH ©.

KimeHT MoxeT 106aBUTS JBa PAa3IUIHBIX 00bEKTa Fraction
BMeCTe C ITOMOIIbIo oreparopa +. Korga aTo mponcxonuT, BbI3bIBA-
ercameros add () @. Onucnons3yer metogmath.lcd ()
(HaMMEeHBITUI OO 3HAMEHATEJb), YTOOBI YOEIUTHCS, ITO Y UTO-
roBOTO 00beKTa Fraction HAMMEHBINNN OO 3HAMEHATEb.

M HaKOHeI, KJIUEHTCKHUI KO MOKET UCIIOJIb30BaTh OIIepaTop ==,
9TOGBI IPOBEPHUTH, PABHBI JTH JBa 00BbeKTa Fraction. Korga BeI 3a-

JEUCTBYETE 3TOT ONEPATOP, BBI3BIBACTCA METOL  eq () 0,
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KOTOPBIN IPOBEPAET 3HAYEHM A JABYX Fraction u Bo3BpamaeT True
uiau False.
Huxe npeacTasiieH KO, KOTOPBIN CO3/1a€T 9K3EMILIAPbI 00beK-

TOB Fractionmu TECTUPYCT PA3JIMIHDbIC MATNYICCKNEC METO/JbIL:

# TecTOBHIM KOI

oFractionl = Fraction(l, 3) # coszmaem obwbexkT Fraction

oFraction?2 = Fraction (2, 5)

print ('Fractionl\n', oFractionl) # BreIBOOMM Ha 3KPaH OOBEKT.. .
# BEIBHIBAeM _ str

print ('Fraction2\n', oFraction2)

oSumFraction = oFractionl + oFraction2 # pmzeeaem  add

print ('Sum is\n', oSumFraction)

print ('"Are fractions 1 and 2 equal?', (oFractionl == oFraction2))

# oxumaem False

print ()
oFraction3 = Fraction (-20, 80)
oFractiond4 = Fraction (4, -16)

print ('Fraction3\n', oFraction3)

print ('Fraction4\n', oFraction4)

print ("Are fractions 3 and 4 equal?', (oFraction3 == oFractiond))
# oxmunmaem True

print ()

oFraction5 = Fraction (5, 2)

oFraction6 = Fraction (500, 200)

print ('Sum of 5/2 and 500/200\n', oFraction5 + oFraction6)

HpI/I 3aIlyCKeE€ 3TOT KO/l BbIJIACT:

Fractionl
Fraction: 1/3
Value: 0.3333333333333333

Fraction2
Fraction: 2/5
Value: 0.4

Sum is
Fraction: 11/15

Value: 0.7333333333333333

Are fractions 1 and 2 equal? False
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Fraction3
Fraction: -1/4
Value: -0.25

Fraction4
Fraction: -1/4
Value: -0.25

Are fractions 3 and 4 equal? True
Sum of 5/2 and 500/200

Fraction: 5/1
Value: 5.0

drta rimasa 6p11a MOCBsAMEeHa KaodesoMy moHsATHo OOII — moxu-
mMopopusmy. ITpoie roBops, mormmMoppnuam — 3TO BO3MOXKHOCTD
HECKOJIBKUX KJIACCOB PEAIN30BBIBATH METO/bI C OAMHAKOBBIMU HMe-
HaMu. Kax b1l KJacc coiepKUT KOHKPETHBIHN KO, KOTOPBIN
JieJIaeT Bce HeOOXOAMOe, YTOOBI ObLIN CO3JAHbI 9K3EMILIAPDI 00b-
€KTOB M3 3TOr0 KJacca. B kauecTBe JeMOHCTPAIMOHHOII IIPO-
IPaMMBbI g ITIOKa3aJ BaM, KaK CO3JlaTb HEKOTOPOE KOJIMYECTBO pas-
JINYHDbIX KJIACCOB (1I)I/Il"yp, Ka)KI[bIﬁ nus3 KOTOpI)IX COﬂep)KI/IT METOJAbI
__init (), getArea(), clickedInside () m draw().Kox
9TUX METOJOB 6bIJI paBHI)IM, HOTOMY 9aTo CHCI_II/I(I)I/I‘{CH JJId TUIIA
¢urypsr.

Kak BbI BUte/1, CYIECTBYET ABa KJIOYEBbIX IIPEUMYILECTBA IIPU
HNCIIOJIb30BAHUU HOJII/IMOpCpI/ISMa. Bo-nepBbe, OH pacmﬂpﬂeT IIOHSI-
THe aGCTPAKLIUH 10 KOJUIEKIIUU KJIACCOB, JaBasi IIPOrPaMMUCTY KJIU-
€HTA BO3MOKHOCTbh UTHOPUPOBATD peaan3anuio. Bo-sropsix, oH mo-
3BOJISIET CO3/IaTh CUCTEMY KJIACCOB, KOTOPbIE pabOTAIOT
AHAJIOTMYHBIM 00PA30M, UTO [€JIAET CUCTEMY IIPEJCKA3yeMO s
HpOFpaMMI/ICTOB KJIMCHTA.

S rakxe paccMoTpels uielo NoIuMOp¢U3Ma B OIlepaTopax, 00b-
SICHUB, KA4K OJMH U TOT )K€ OIIEPATOP MOXET BBIIIOJHSTH PA3JINY-
HbIC OHepaL[I/II/I C paBJII/I‘IHI)IMI/I TUIIAMU JAHHDBIX. H HpO,HCMOHCTpI/I'
POBaJI, KaK MUl JOCTHKEHUS DTOTO UCIOJIb3YIOTCA MAarndeCcKue
MeTozpl Python u kak BbI MOKeTe CO3/aTh METOADI, YTOOBI PEAIU30-

BaTb 3TH OIIEPATOPbI B COOCTBEHHBIX KIaccax. YToobl
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IIPOJIEMOHCTPUPOBATH MAarn4eCKne MeTO/bl apU(PMETHYECKUX Olle-
PaTOPOB U OIIEPATOPOB CPABHEHUS, 5 HOKA3aJ KJIacC Vector

U KjIacc Fraction, a TakKe IPOAEMOHCTPUPOBA, KAK BbI MOKETE
HCIIOJb30BaTh METOJ,  str () JUIS [IOMOIIM B OTJIAJIKE COAEPIKU-

MOI'O OO'bEKTA.



HACNEAOBAHMUE

Tperuit npuniun OOIT — nacredosanue, koTopoe

MPECTABISAET COOON MEXAHU3M /IS TIOJYIEHUS

HOBOTO KJIacca U3 CYIeCTByIomero. Buecto Toro
9TOOBI HAYUMHATH C HYJISA M1 IIOTECHIUAJIbHO Z[Y6JII/IpO‘

BaTb KOJ, HACJIEJOBAHNIE IT03BOJISECT IPOTPAMMUCTY
MMCATh KOJ JJIs1 HOBOTO KJIACCa, KOTOPDIN PacIHPsieT BO3MOKHO-
CTU WU OTIIMYAET €rO OT CYIECTBYOMETO KIacca.

JasaiiTe HauHEM C IpUMEpPA U3 PEAJLHOTO MUPA, KOTOPbIH sle-
MOHCTPHPYET, 4TO TAKOE€ HacIeoBaHue. Bbl nocemaere KyamHap-
HyI0 mKoy. OAMH U3 YPOKOB BKJIIOYAET UCUEPIBIBAIOIIYIO JEMOH-
CTpAIUIO poIiecca IPUTOTOBICHU TaMGyprepos. Brl y3Haere Bee,
9TO MOKHO y3HATD, O PA3JIUYHBIX KYCKaX MsACa, U3MEJIbYCHUU MsICa,
JIydIINX THUIIAX 6YJIO‘ICK, JIYdIINX JTUCTHAX cajlaTa, IOMUAOpax
U IPUIPABAX — IIPAKTUYECKU 060 BCEM, YTO TOJBKO MOXKHO ObLIO
ce6e IpeACTaBUTD. BbI Takke MOKETE Y3HATD O JydIIeM CIIocobe
HPUTOTOBJICHUS raMOyprepa: HaCKOJIBbKO JJOJITO €T0 TOTOBUTD, KO-
712 U KaK 4aCTO IEPEBOPAYNBATD U TAK JlajIee.

Caenyomuii ypok B yue6HOM IJIaHE KacaeTCs Yu30yprepos.
HpeHOZ[aBaTCJII) MOT ObI HAYATh C HYJII 1 HpOf/iTH BECb MaTEpHaJI
[0 TPUTOTOBJIEHUIO raMOyprepos cHosa. Ho BMecTo aTOTO OH IIpEs-

IIoJ1araeT, 4TO Bbl YCBOWUJIU 3HAHUSI, ITOJTYICHHDbIC Ha IIPEABIAYIINX
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YPOKax, U yXe 3HaeTe BCE, YTO HEOOXOAMMO 3HATD IS CO3/JaHU Be-
JIIKOJIeTHOro raMbyprepa. CejoBaTeIbHO, 3TOT YPOK COCPENOTO-
YUTCSA HA THIAX CbIPa, KOTOPbIE HEOOX0AUMO UCII0JIb30BaTh, KOTAA
3TOT CBHIP AO00ABJIATD, B KAKOM KOJUYECTBE U TAK JlaJIee.

CMBICJI ICTOPUU B TOM, YTO HET HEOOXOAUMOCTHU H300peTaTh Be-
JIOCUIIE]T; BMECTO 3TOI'O BbI MOKETE IIPOCTO JOOABUTH HOBOE K TOMY,

9TO YK€ 3HA€TC.

HacnepoBanme B 06bEKTHO-OPUEHTUPOBUHHOM
NPOrpaMMMpPOBUHMUMN

Hacxeposanue B OOII npeacTasisgeT co60it BOBMOXHOCTD CO3/a-
BATb KJIACC, KOTOPBII BBICTPANBAECTCSA HA OCHOBAHUH CYLIECTBYIO-
mero knacca (pacuupsem ero). Ilpu cozfannm 60JIbMUX MPO-
rpaMM BbI 4aCTO OyA€TE UCIIOJIb30BATD KJIACCHI, KOTOPbIE
IPEIOCTABJSIIOT OUYCHD [OJIE3HbIE 0bure BO3MoKHOCTH. MHOTI2
BaM 3aXO0YETCS CO3JATh KJIACC, ITOXOXMUI Ha YKe CYyIECTBYIOIUA,
HO Jle/TAlOM U HEKOTOPbIE Beld HeMHOr o no-apyromy. Hacieno-
BaHUE [O3BOJISIET BAM UMEHHO 3TO: CO3/JATh KJIACC, KOTOPBIN
BKJIIOYAET BCE METO/bI U IIEPEMEHHDIE K3EMILISAPA CYIIECTBYIO-
IIEro KJIACCA, HO JOOABUB HOBbIE U OTIMYAIOIHECH (PYHKIINO-
HaJbHbIEC BO3MOXHOCTMU.

HacirenoBanue — HeBepoATHO MolHas KoHIenuus. Korga krac-
CBbI CIPOEKTUPOBAHBI IPABUJIBHO, UCIIOIb30BAHIE HACICAOBAHIS
xaxcemcs npocThiM. OJHAKO BO3MOXXHOCTD IPOEKTUPOBATH KJIACCHI,
4YTOOBI UCIIOIB30BATD UX IOHATHBIM 00PAa30M, — 3TO HaBBIK, KOTO-
PBIM CJI0KHO oBIaAeTh. Kak cpeacTBo peanmmsanuu HacIeA0BAHIE
Tpe6yeT MHOTO HpaKTI/IKI/I, LITO6I)I NCIIOJIb30BATDL €TI0 HpaBI/IJII)HO
11 3(p(PEKTUBHO.

Hcnonb3ys HacIefOBAHUE, MBI IOTOBOPUM O B3AMMOOTHOIIEHU-
X MEXKAY JBYMsI KJIACCAMHU, KOTOPbIE OGBIYHO HA3BIBAIOTCS 0A306bL1
KAQCC N NOOKAACC.

Ba3oBbii Knacc
KndCC, OT KOTOpPOro HacnenyrT; OH cny)Km' OTanIBHOﬁ TO'-IKOl:i Aanga nogknacca.

Noaxnacc
Knacc, koTopbiit Hacnegyert; oH yny4waet 6a30Bblif Knacc.
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XoTs 3T0 HanboIee pacIpOCTPAaHEHHBIE TEPMHUHBI JIJIS OITHICa-
HUS JIBYX KJAcCOB B Python, BbI Takske MOXKETE YCJABIMIATD JIPYrUe X
Ha3BaHM, TAKUE KaK:

. cynepraacc M nooxacc;
+ 0a306bLU KAGCC T NPOUIBOOHBIT KAACC,

« podumenvcrutl xaacc i 00uepHull KAacc.

Ha puc. 10.1 noxaszaHa cTanapTHas JUarpaMMa, JIeMOHCTPU-

pyomasa 9T B3BaMMOOTHOIICHM .

basoBbin knacc

Hacnepyet ot

Moaknacc

Puc. 10.1. Mogknacc Hacnepyet ot 6a3oeoro knacca

IMoaxmacc HACIEAYeT BCE METOABI U IEPEMEHHBIC 9K3EMILIAPA,
onpeeJeHHbIC B 6a30BOM KJIacce.

Ha puc. 10.2 npescTasies Apyroi, BO3MOXKHO, 601e€e TOIHDBIN
CIOCOG BOCIPUSITUS B3AHMOOTHOMICHUH MEXKY STUMH JBYMsI KJIAC-

caMu.

basoBbI Knacc

Mopknacc

Puc. 10.2. ba3oBbii KNacc BKAIOYEH B NOAKAACC

Kak KOHCTPYKTOP BBI MOXKETE JyMaTh O 6a30BOM KJIACCE KaK
0 BKJIIOYECHHOM B nogkJacc. Takum o6pazom, 6a30BbIil Kaacc (paKkTH-
YECKHU CTAHOBUTCS YACTBIO GoJiee KPyImHOro nojakiracca. Kak kiameHt
ITOJ(KJTACCA BBI [yMAETE O IOJKJIACCE KaK 00 OTACIBbHOM CTPYKTYP-
HOM 3JIEMEHTE, ¥ BaM HE HYKHO 3HATh, UTO CYIIECTBYET €Ie 6a30-
BBIU KJIacC.

ITpu 06cy)aeHNN HACJIETOBAHUS MBI YACTO TOBOPHUM, UTO CYIIe-
CTBYIOT OTHOIICHUS &S @ MEXKJIY ITOJKIACCOM U 6A30BBIM KJIaCCOM.
Hamnpumep, CTyA€HT — 9TO Y€JIOBEK, AII€JbCUH — 3TO (PPYKT, MAIIN-
Ha — 3TO TPAHCHOPT U Tak Aanee. [logkracc —3To cnenuaan3upo-

BaHHaAs BEPCHL 6a30BOrO KJjIacCa, KOTOpasd HACJIIEAYCT BCE CBOICTBA
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U IIOBeJIeHHe 6a30BOT0 KJIacca, HO TaKKe IIPEJOCTABISAET JOIOTHH-
TeJIbHBIE JeTaau U PYHKIUOHATIbHEE BO3ZMOKHOCTU.

M camoe Ba)xHOE — MOJKJIACC PACHIMPAET GA3OBLII KJIACC OJHUM
1M OO0MMHY YKa3aHHBIMU HUKE CIIOCOOaMH (KOTOPbIE GYAyT BCKO-

p€ OOBSICHEHBI).

- Ioxnxacc nepeonpedensem meTosn, KOTOPBIi onpeaeieH B 6a30BOM
kiacce. To ecTp 1oJKIACC MOXKET IIPELOCTABUTD METOJ C TEM K€
MMEHEM, YTO U B 6a30BOM KJIACCE, HO C PYTOi (PyHKIIMOHATLHO-
CTBIO. DTO HA3BIBACTCS nepeonpedesenuem metona. Korjma kameHT-
CKHI1 KOJI BBI3BIBAET I1€PEOIIPEAEICHHBII METO/, BbI3bIBACTCS
MeToA B nojikaacce. (OxHAKO KOJ METO/IA B IIOAKJIACCE BCE €IIe

MOJKET BbI3BATb METO/] C TEM K€ UMEHEM B 6A30BOM KJ1acce.)

« IMoxxmacc MOXeT JO6ABIATH HOBBIC METO/bI U TIEPEMEHHBIE

9K3CMILISIPA, KOTOPBIX HET B 6a30BOM KJIacce.

OnuH 13 c10co60B IPEACTAaBUTDL MOAKJIACC — € IOMOIILIO ppasbl
Koouposarue no pasrnuye. ITOCKOIBKY IOJKIACC HACTIEAYET BCE HEpe-
MEHHBIE SK3eMILISPa U METOABI 6a30BOr0 KJIacca, eMy He HYKHO I10-
BTOPATD BECh 3TOT KOJ; CJIEA0BATEILHO, IIOAKIACCY HEOOXOAMMO
JINIIB COIEPIKATD KO, KOTOPBIH OTJINYAET €ro OT 6a30BOro Kjacca.
ITosToMy KOA IOAKIACCA COAEPIKUT JTUIIL HOBbIE IIEPEMEHHDIE dK-
3eMIuIgpa (1 MHUIUAIU3ALMIO), IEPEOIIPeeIA0NIe METOALL, 1,/

WJIN HOBBIC ME€TO/bI, KOTOPbLIX HCT B 6a30BOM KJIacce.

Peanusyem HacneposaHue

CunTakcuc HacaenosaHnAa B Python mpocT n aneranTen. basosomy
KJIACCY HE HYXKHO 3HAMb, 9TO OH UCITOTb3yeTCsI KaK 6a30BBIH.
Toabko mOAKIACC TOMKEH YKa3aTh, YTO OH XOUET HACJIEAOBATD

ot 6a3oBoro kiaacca. Huke npeacrabieH o6muil CHHTaKCHUC:

class <MumsEazoBoroKmacca>():

# MeTomel ©as’0BOTO KJjlacca

class <Mmsallomkmacca> (<MuvsaBbazoBoroKimacca>) :

# MeTonsl nomkJjiacca

B oneparope noxkiacca class BHyTPU CKOOOK BbI YKa3bIBAETE
uMs 6a30BOTO KJIACCA, OT KOTOPOTO OH JIOJKEH HACIeJ0BaTh. B nan-

HOM CJIy4a€ MbI XOTHUM, 4TO0ObI <MMallonkiacca> HACAELOBA
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OT 6a30BOr0 Kjacca <MvsBazosoroKmacca> Huxe OpuBEACH IIPH-
MEpP C p€aJIbHbBIMU UMEHAMM KJIACCOB!

class Widget () :
# Meronw Widget

class WidgetWithFrills (Widget) :
# Metoner WidgetWithFrills

Kracc Widget obecrneunT o61ue (pyHKIIMOHAIBHBIC BO3MOXKHO-
ctu. Kimacc WidgetWithFrills (BumxeT c oBopoukamy) BKJIIO-
YUT BCE U3 Ky1acca Widget M ONpesenT Jo0ble JOMOTHUTEIbHbBIE
METOJBI ¥ IEPEMEHHBIE 3K3EMILISIPa, KOTOPBIE €My HEOOXOVMBI,

c 6osee CHCI_II/ICI)I/ILIHBIMI/I BO3MOXHOCTAMMU.

Mpumep paboTHMKa U MeHegXepa

Yroo6n! IMPOSCHUTD KJIIOYEBbIC ITOHATUA, HAa9YHY C O4YCHDb IIPOCTOTO,

a 3aTEM nepefmy K OoJIee CJIOKHDBIM NPAaKTUYICCKHUM IIpUMEPaAM.

Ba3oBbIi KAACC: PaGoTHMK
B sinctunre 10.1 onpenenen 6a30BbIii KJacc IO/ HA3BAHUEM

Employee.

®Daiin: EmployeeManagerinheritance/
EmployeeManagerinheritance.py

# HacsnepomaHue Employee Manager
#
# OnpenensgeMm kjacc Employee, KOTOPHIA Mu OyIOeM MCIOJB30BATH Kak

# OaszOBHIM KJlACC

class Employee () :
def init (self, name, title, ratePerHour=None) :
self.name = name
self.title = title
if ratePerHour is not None:
ratePerHour = float (ratePerHour)
self.ratePerHour = ratePerHour

def getName (self):

return self.name

def getTitle(self):
return self.title
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def payPerYear (self):
# 52 Hemesm * 5 gHel B Hemelyw * 8 uyacoB B IOEHb
pay = 52 * 5 * 8 * self.ratePerHour
return pay

Jiuctunr 10.1. Knacc Employee, kotopeiit 6yaer ucnonbsoBatbes kak 6asoBbii knacc

B ximacce Employee ecTb MeTOAbI __init (), getName (),
getTitle ()u payPerYear ().B Hem Tak:ke ecTb TpU IEpeMEHHbIE
aKk3eMIuIsipa self.name, self.title m self.ratePerHour,
KOTOpPBIE yCTAHABIUBAIOTCA B MeToge  init (). Mbl usBiekaem
1M 1 Ha3BaHUE C TOMOIIBIO METOIOB TeTTepa. Y 3TUX paOOTHUKOB
IovYacoBas OIIaTa, MO3TOMY self.payPerYear () BBIIOTHSICT
BBIYNCJIEHNS, YTOOBI ONIPEJIETUTD FOJOBYIO OILTATY HA OCHOBE IOYa-
COBOU cTaBKU. B 3TOM Kiacce Bce JODKHO OBITH BAM 3HAKOMO; 37I€Ch
HET HIYETO HOBOTO. BBI MOXeTe CO3/aTh 9K3EMILISIP O6BEKTA

Employee cam 1o ce6e, 1 OH 6yZieT paboTaTh MPEKPACHO.

Moaxknacc: meHepgxep

Jlns kmacca Manager MBI pACCMOTPHUM Pa3HUITY MEXKYy MEHEIKEPOM
1 paGOTHUKOM: MEHE)KEP — HAEMHBIH PAaOOTHHUK C HEKOTOPBIM
KOJIMIECTBOM NOTYMHEHHBIX. ECT1 OH XOpOIIO BBITTOJTHAET CBOIO
paboTy, To mosydaeT 10-mporieHTHERII 60HyC 3a rox. Kiacc Manager
MOJKET PACHIIPUTE KJIacc Employee, TOCKOIBKY MEHEIKEP ABJISA-
eTcsl pabOTHUKOM, HO 06JIa/JaeT JOTIOJHUTEILHBIMHI BO3MOXKHO-
CTAMU U OOS3aHHOCTSIMU.

B smuctunre 10.2 mokasau Koj Halero kjacca Manager. OH 10J1-
JKEH CO/IEPKATh JIUIIb KO/, KOTOPBII OTINYAETCA OT Kjaacca
Employee, TO3TOMY BBl HE YBUJUTE B HEM METONOB getName ()

n getTitle ().JII06ble BBI3OBBI TUX METOLOB C OOHEKTOM

Manager 6yayT 06pabaThIBAThCS METOAAMU Kaacca Employee.

®daiin: EmployeeManagerinheritance/
EmployeeManagerinheritance.py

# OnpemenseMm nozkjacc Manager, KOTOPEI HacyemyeT oT Employee

O class Manager (Employee) :

def init (self, name, title, salary, reportsList=None):
2] self.salary = float (salary)
if reportsList is None:
reportsList = []
self.reportsList = reportsList

(3] super (). init (name, title)
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def getReports(self):
return self.reportsList

def payPerYear (self, giveBonus=False):
pay = self.salary
if giveBonus:
pay = pay + (.10 * self.salary) # mofGamssem Gonyc 10%
print (self.name, 'gets a bonus for good work')

return pay

Jinctunr 10.2. Knacc Manager, peannsoBaHHbIM Kak nogknacc knacca Employee

B oneparope class O BbI MOXKETE YBUJETH, UYTO 3TOT KJIACC Ha-
CJIeJyeT OT KJjacca Employee, IIOTOMY YTO Employee HaXOAUTCS
BHYTpPU CKOOOK IIOCJIe UMEHU Manager.

Meton __init () xnacca Employee OXMJA€T UM, HA3BaAHUE
U JIOTIOJTHUTEJIbHYIO CTaBKY 3a yac. MeHeJKep ABJIsIETCSA HAEMHBIM
Pa0OTHUKOM U yIIPABJIsIET HEKOTOPBIM KOJIMYE€CTBOM PAaOOTHHUKOB,
IIO3TOMY METOZ, _ init () KJylacca Manager OXKHUJA€T UMsI, Ha3Ba-
HUE, 3aPIJIATY U CIIMCOK pa6OTHI/IKOB. ITpunepxuBasgch NpUHIIAIIA
KOJMPOBAHUS [10 PA3HULIE, METOZ,  init () HaYMHAET C UHU-
UaJu3aly BCETO, YTO METOJ  init () Kjacca Employee
He jpesnaeT. CienoBaTelbHO, MBI COXpaHsieM salary U reportsList
B [IEPEMEHHDBIX 9K3EMILIAPA C OJUHAKOBbIMU UMEHAMU 0.

Jlajiee MBI XOTHM BBI3BAaTb METOJ, __init () 6a30BOro Kiaacca
Employee ©. 31echb 51 BHI3BIBAIO BCTPOECHHYIO q)yHKLu/uo super (),
KoTopas npocut Python BbIAICHUTD, KaKOH KJIacC SBJISETCS 6aso-
BBIM (4aCTO YIIOMUHAETCS KaK cynepmmcc), U BBI3BIBAET METO/]
__init () aToro kaacca. OHa TaKKe HACTPAUBAET aAPIyMEHTHI,
4TOOBI OHU BKJIIOYaJU self B KadecTBE IEPBOTO apryMEHTa B 3TOM
BbI30Be. C1e0BaTENIbHO, BBl MOKETE PACCMATPUBATD 3TY CTPOKY

KaK Ipeo6pa3oBaHUE B:

Employee. init (self, name, title)

ITo cyTu, KogupoBaHUE 3TOM CTPOKH IIOJOOHBIM 06pa3oM OyjeT
paboTaTh OTIMYHO; HO UCIIOJb30BAHUE BBI30BA super () — ropasio
60J1ee YUCTBII CIIOCO6 3aIIMCH BbI30BA 6€3 HEOOXOAUMOCTH yKa3a-
HMA UMEHU 6a30BOTO KJIacca.

B pesyabrare HOBBINM MeTOJ,  init () KJgaccaManager MHMU-
LHUAJU3UPYET ABE IIEPpEMEHHbBIC dK3eMILIsIpa (self.salary

u self.reportsList), KOTOPbIEC OTIUYAIOTCS OT HAXOASIIIXCS
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NPUMEYAHMUE

B Kjnacce Employee,aMeTon  init () Knacca Employee MHU-
UaJIU3UPYeT HEPEMEHHbIE dK3eMIlIsApa self.name n self.title,
ABJISIONIIECS OOIMMU JIJIS JTIO60TO CO3aBAEMOT0 OOBEKTA
Employee miu Manager. /g Manager, y KOTOPOIro €CTh 3apILiara,

self.ratePerHour yCTaHAaBJIMBAETCS B 3HaUeHUE None .

Ipenpiaymue Bepcnu Python TpebyioT oT Bac HamMcaHUS 3TOTO
KoJla TPETBUM CIIOCOOOM, II03TOMY B CTAPBIX IIPOIPAMMAaX U JIOKY-

MEHTAIMU Bbl MOXKETE YBUJETH 3TO:
super (Employee, self). init (name, salary)

Jror KO/l BBIITIOJIHAECT a0 COJIIOTHO TO K€ CaMOe. O,Z[HaK() 6oiee
HOBBIN CUHTAKCHC C IIPOCTbIM BbI3BOBOM super () ropaszao npoime
3anmoMHUTh. Mlcnoab3oBanue super () TaKXe JIEJAET €ro MEHEE IMOJ-
BCPKEHHDBIM O]III/I6KaM, €CJIM Bbl PEMINTE U3BMEHUTD UM BAllIETO

06a30BOro KJjacca.

B k1acce Manager ectb 0OABJIEHHDBINA METO/L rerrepa
getReports () @, KOTOPBIN O3BOJIAET KIMEHTCKOMY KOy U3BJIe-
KaTh CIIUCOK Employee, MOJOTYETHBIX Manager. MeTox
payPerYear () © BbluncCAsET U BO3BpAIACT OILIATy Manager.

O6paTI/ITe BHUMaHUE, YTO B 000X KJIaccaxX Employee
u Manager eCThb METOJI C UMeHeM payPerYear (). Eciau BbI BbI3OBe-
TE€ METOJ| payPerYear (), UCIOJB3YSI 9K3EeMILISIp Employee, 6yzxeT
BBIIIOJIHATHCA METOA KJIacca Employee, KOTOPBIA BBIYUCISAET OILIA-
Ty Ha OCHOBAHUU IOYACOBOM CTABKU. ECJII/I BbI BBISOBETE METO[,
payPerYear () AJd sK3eMILIApa Manager, 3aJ€UCTBYETCSA METOZ
KJIacca Manager, OCyIeCTBJIIONUH apyroe sprauciaenue. Meroz
payPerYear () B KJIacce Manager nepeonpedessem METOL C TEM 5Ke
MeHeM B 6a30BOM KJacce. Ilepeonpesenenne MeTona B HOAKJIACCE
YKa3bIBAET MOJIKJIACC, YTOOBI OTINYATD €TO OT 6a3oBoro. Mmsa nepe-
ONPEEISAIONETO METO/A TOTKHO OBITh A0COMIOTHO TAKUM K€, KaK
1M IEPEOTPEAETIIEMOTO METO/A (XOTS Y HETO MOXKET OBITH JPYTOi

CIIMICOK IapaMeTpoB). B nepeonpeensionieM MeTojie BB MOKETE!

+ IIOJTHOCTBIO 3aMEHUTD IIepeonpe/iesieMblii METO/I B 6a30BOM
KJacce. MbI BUAIM 3TO B MeTOJie payPerYear () KJjacca Manager;
* BBIIIOJTHUTDb HEKOTOPYIO PAa0OTY CAMOCTOSTEIbHO U BbI3BATD
HacJieJ[yeMblil 1 IepeonpejieisieMbId METOJ C TEM K€ UMEHEM
B 6a30BOM KJiacce. MbI BUZUM 3TO B METOJE __init () Kgacca

Manager.
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PakTHYECKOE COAECPKIMOE MIEPEONPEACIISIONEro METOA 3aBU-
CUT OT CUTyanuu. Ecoiu KIMeHT BbI3bIBACT METOJ, KOTOPOTO HE Cy-
IIECTBYET B IIOJIKJIACCE, BBI3OB METO/IA OYACT OTIIPABJICH B 6a30BBIi
kiracc. Hampumep, o6parute BHUMaHHE, YTO B KJ1acce Manager HET
METO/Ia C UMEHEM getName (), HO OH CYIIECTBYET B 6a30BOM KJacce
Employee. Ecnu KaueHT BpI3bIBAET getName () AJIA 3K3EMILIAPA
Manager, 3TOT BbI30B 06pabaThIBACTCS 6A30BBIM KJIACCOM
Employee.

Meton payPerYear () K1accaManager COZICPKUT Cﬂezlylomlxlﬁ KOJ:

if giveBonus:
pay = pay + (.10 * self.salary) # mnoBamiigem Gonyc 10%
print (self.name, 'gets a bonus for good work')

[lepemennas sxk3emiuisipa self . name OblIa onpejeieHa B Kaac-
ce Employee, HO B KJlacce Manager OHa IO 9TOTO HE yIIOMUHAJIACh.
ITO IEMOHCTPHUPYET, YTO O peeeHHbIE B 6a30BOM KJIacce repe-
MEHHBIE 9K3EMILISIPA IOCTYITHbBI K MCITIOJIB30BAHUIO B METO/[AX IO/~
KJj1acca. 3/1eCh MbI BBIYHCJIAEM OILIATy MEHEKEPA, KOTopas paboTa-
€T IIPaBUJIBHO, IIOTOMY UTO y payPerYear () €CTh JOCTYII
K IIepPEMEHHDBIM 3K3EMILIAPA, OIIPEJEIEeHHLIM BHYTPU €TI0 COGCTBEH-
HOTro KJacca (self.salary), ¥ K IEPEMEHHBIM 3K3EMILISIpa, Olpe-
JleIEHHBIM BHYTPH 6a30BOT0 KJIacca (BBIBOJ HA 9KPAH C UCIOJIb30Ba-
HueM sel f.name O).

TecTroBbIM KO

JlaBaiiTe mpoTecTUpyeM Hallu OOBEKThI Employee U Manager

1 BbISOBEM METO/bI KAXK/JIOT'O N3 HUX.

®Daiin: EmployeeManagerinheritance/
EmployeeManagerinheritance.py

# coszmaem OBBEKTH

oEmployeel = Employee ('Joe Schmoe', 'Pizza Maker', 16)
oEmployee2 = Employee ('Chris Smith', 'Cashier', 14)
oManager = Manager ('Sue Jones', 'Pizza Restaurant Manager',

55000, [oEmployeel, oEmployee2])

# BHI3BIBAEeM MeTOmel 00BekTOB Employee

print ('Employee name:', oEmployeel.getName ())
print ('Employee salary:', '{:,.2f}'.format (oEmployeel.payPerYear()))
print ('Employee name:', oEmployee2.getName ())
print ('Employee salary:', '{:,.2f}'.format (oEmployee2.payPerYear()))
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print ()

# BHIBEIBAeM MeTOIE OOBekTa Manager
managerName = oManager.getName ()

print ('Manager name:', managerName)

# Iaem MeHemxepy OOHYC
print ('Manager salary:', '{:,.2f}'.format (oManager.payPerYear (True)))
Al

)

print (managerName, ' (' + oManager.getTitle() + ')', 'direct reports:
reportslList = oManager.getReports ()
for oEmployee in reportsList:

print (' ', oEmployee.getName (),

'(' + oEmployee.getTitle() + ")"')

Korz[a BBIIIOJIHACM 9TOT KOJ, Mbl BUAUM CJICAYIOIMEC BbIXO/JHbIC

IaHHbIE, KAaK MbI Y OXKUIAJIM:

Employee name: Joe Schmoe
Employee salary: 33,280.00
Employee name: Chris Smith
Employee salary: 29,120.00

Manager name: Sue Jones

Sue Jones gets a bonus for good work

Manager salary: 60,500.00

Sue Jones (Pizza Restaurant Manager) direct reports:
Joe Schmoe (Pizza Maker)
Chris Smith (Cashier)

I'Ipencrannelme KJIMEeHTda O noaKsdacce

Jlo HacTosIEero MOMEHTA O0CYXKACHNE ObLIO COCPEAOTOUCHO

Ha JeTaJsx peanusanun. Ho kiacc MOKeT BBIMISALETH [10-pa3-
HOMY B 3aBHCHMOCTH OT TOTO, SIBJISIETECH JIU BbI pa3paboTINKOM
KJIacca WJIM MUIIETE KOJ IS €ro UCIoab3oBanus. /laBaiite nusme-
HUM QOKYC ¥ IOCMOTPUM HA HACJIEJOBAHUE C TOUKU 3PEHUS K-
enra. UTo KacaeTcst KIMEHTCKOTO KOJia, MOJKJacc 0baaaeT
BceMH (PYHKIIMOHAJIBHBIMU BO3MOKHOCTSIMHU 6a30BOr'0 KJIACCA
ILIIOC BCE, UTO OIIPEJEeIeHO CAMUM HoAKIaccoM. MoxkeT oKa-
3aThCsI [TOJIE3HBIM IPEACTABUTH UTOTOBYIO KOJUIEKIIHIO METOLOB
B BU/IE CJIOEB KpacKku Ha cTeHe. Korna kianeHT npocmarpusaer
KJIacc Employee, OH BUJIUT BCE OIIPEAEICHHbBIE B 9TOM KJACCe
MeToxbl (puc. 10.3).
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Employee

_init_()
Knuent
getName()
\ gefTitle()
payPerYear()

Puc. 10.3. Yro ysuaut knueHT, npocMatpueas uHTepdeiic knacca Employee

Koma MBbI BBOJMM KJIaCcC Manager, KOTOp])IIL/'I HacJaeayeT OT KJjaac-
ca Employee, 9TO ITOXOJKE Ha I[O6aBJIeHI/IC KpackKu, 4TOOBI noaIpa-
BUTb MECTAQA, I'/I€ XOTHUM ﬂO6aBI/ITb NJIN NBMEHUTDL METO/IbI. ﬂJIH METO-
AO0B, KOTOPbIC HE HYKHO MCHATD, MbI IIPOCTO OCTABJISICM CTapbIC

ciou kpacku (puc. 10.4).

Manager Employee
_init_() _init_()
Knunent
getName()
\ getTitle()
payPerYear() payPerYear()

getReports)

Puc. 10.4. Yro yBuAMT KnueHT, npocMaTpueas uHTepdeiic knacca Manager

Kak paspaboTuuku MbI 3HaeM, 4TO KJIacC Manager HacJaeyeT
OT KJacca Employee U mepeonpe/ensaeT HEKOTopble MeToanl. Kak
KJIMEHT MbI JIUIIb BUJIUM IATH METOAOB. KJIIMEeHTy He HY»KHO 3HATh,
YTO HEKOTOPBIE METOJIbI PEAIU3YIOTCS B KJacce Manager, a UCTOY-

HUK JIPYTUX HAXOJUTCA B KJIacce Employee.

Mpumepbl HaOCNEAOBAHMS U3 PEANIbHOIO MUpa

,Z[aBaﬁTe pPaccMOTpPHM JiBa IpUMEpPa HACJIE€JOBAHMS 13 P€AJIbHOTO
Mupa. CHauana s IIOKa’Xy BaM, KaK CO3/1aTh I10JI€ BBOJId, KOTOPOEC
pa3penaeT BaM BHOCHUTD TOJbKO YNCJIA. 3arem co3/1aM I10J1€

BbIBO/Ida, KOTOpPOE (bOpMaTI/IpyeT JACHEKHbIC 3BHAUYCHU A.
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InputNumber

B aToM nnepsomM npuMepe Mbl CO3/1a/IUM I10JI€ BBOJA, KOTOPOE paspe-
[aeT NoJb30BATEII0 BBOAUTD TOJBKO YUCJIOBbIE JaHHbIe. B kaue-
CTBE OOIIEro NPUHIUIA IPOEKTUPOBAHMS I10Jb30BATEILCKOTO
unTepdeiica ropasio Jaydiie orpaHUYUTb BBOJ, 4TOOBI paspeminTh
IIOJIb30BATEJIIO BHOCUTD TOJBKO PaBUJIBLHO OT(OPMATHPOBAHHbIE
JJAaHHbIE, BMECTO TOTO YTOOBI Pa3peImars JI00ble BXOAHbIE JAHHbIE

1 IPOBEPSTD ITO3HEE UX IPAaBUILHOCTE. BBOJ B 3TO m0JIE 6yKB nin
JAPYTUX CUMBOJIOB, JECATUYIHBIX 3HAKOB U OTPUIIATEIbHDBIX YHCEJT

He JOJKEH ObITh paspenieH.

ITaker pygwidgets cogepKuT Kjaacc InputText, KOTOPbIH HO-
3BOJISIET MTOJH30BATEIIO BBOAUTD JIIOObIE CUMBOJIbI. MbI HaIIUIIIEM
KJjacc InputNumber, YTOODbI B KAYECTBE BXOHDBIX JAHHDBIX paspe-
IIUTH JIUIIb JOITYCTUMBIE YUCIA. Hossrit k1acc InputNumber yHa-
caenyer 60Jlbmy10 JacTh CBOETO Kojia oT InputText. HaM ToabKko 110-
HaJOOUTCS HepeonpeNeuTh Tpu MeToJa InputText: init (),
handleEvent () ugetValue (). B aucrunre 10.3 npogemonctpu-

pOBaHKHaCCInputNumber,KOTOpBﬁ&HCpCOHpeﬂeHHCTSTHhKHOABL

®Daiin: MoneyExamples/InputNumber.py

# Kilacc InputNumber - paspemaeT [OJIB30BATEJI0 BBOOUTL TOJHBKO YMCJIA
#

# JleMOHCTpalUMs HacCJeIOBaHUA

import pygame
from pygame.locals import *
import pygwidgets

BLACK = (0, 0, 0)

WHITE = (255, 255, 255)

# KopTex OONyCTUMMEIX KJIABMUII PeOaKTUPOBAHUS

LEGAL KEYS TUPLE = (pygame.K RIGHT, pygame.K LEFT, pygame.K HOME,

pygame.K END, pygame.K DELETE, pygame.K BACKSPACE,
pygame.K RETURN, pygame.K KP ENTER)

# HomycTuMble KJIABMIIM OJIS BBOIA

LEGAL UNICODE CHARS = ('0123456789.-")
#

# InputNumber HacyemyeT oT InputText
#

class InputNumber (pygwidgets.InputText) :

def  init (self, window, loc, value='', fontName=None, @
fontSize=24, width=200, textColor=BLACK,
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backgroundColor=WHITE, focusColor=BLACK,
initialFocus=False, nickName=None, callback=None,
mask=None, keepFocusOnSubmit=False,
allowFloatingNumber=True, allowNegativeNumber=True) :
self.allowFloatingNumber

allowFloatingNumber

self.allowNegativeNumber = allowNegativeNumber
# BroIsblBAEeM MeTOI __init () Hamero 6a30BOTO KJjlacca
super (). init (window, loc, value, fontName, fontSize, (2

width, textColor, backgroundColor,
focusColor, initialFocus, nickName, callback,
mask, keepFocusOnSubmit)

# IepeonpenensgeM handleEvent, UTOOH GOUILETPOBATH MNOAXONSAIME KJIaBUUM
def handleEvent (self, event): ©
if (event.type == pygame.KEYDOWN) :

# EcyiyM 5TO He KJaBMlla PEOaKTMPOBAHMSA MJIM UYMCJOBas KJABMUIA,

# urHopupyem ee

# BHaueHue IHMKOIA MNPUCYTCTBYET TOJIBKO [IPM HaXaTUM KJaBUIM

# BHU3

allowableKey = (event.key in LEGAL KEYS TUPLE) or

(event.unicode in LEGAL UNICODE CHARS))
if not allowableKey:
return False

if event.unicode == '-': # nosb30BaTEsIb BBEJI 3HAK MUHYC
if not self.allowNegativeNumber:
# ECou HeT OTpMUATEJIbHEIX BEeJIMUMH, HEe Halo [IepenaBaTb
return False
if self.cursorPosition > 0:
return False # HeJib3dg MOMECTUTL BHAK MUHYC [IOCJE
# 1-To cuMmBOJIa
if '-' in self.text:

return False # Heslb3s3 BBECTM BTOPOM BHAK MMUHYC

if event.unicode == '.':
if not self.allowFloatingNumber:
# Ecyy HeT IJlaBalmMx TOYEK, He IepefaeM TOuKy
return False
if '.' in self.text:

return False # HeJjlb34 BBECTUM BTOPYKW TOUKY
# paspemaeMm KJaBuile NeperTu Kk 0az30BOMY KJIACCY
result = super().handleEvent (event)

return result

def getValue (self): O
userString = super () .getValue ()
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try:
if self.allowFloatingNumber:
returnValue = float (userString)
else:
returnValue = int (userString)
except ValueError:
raise ValueError ('Entry is not a number, needs to have at
least one digit."')

return returnValue

Jiuctunr 10.3. InputNumber paspelaer nonb3oBaATENO BBOAUTb TONILKO YUCNOBbIE fAHHBIE

Meton __init () paspemaet Te ke HapaMeTpPhl, YTO HAXOAAT-
cg B 6a30BOM KJlacce InputText, IIOC elle HECKOJIbKO 0. OH 10-
6aBisgeT 6yJaeBbl BRIpAKeHUS allowFloatingNumber, 9TO6BI onpe-
JICJIUTH, MOKHO JIM IIO3BOJIUTH IT0JIb30BATEI0 BBOJAUTDH YHCJIA
C TIaBaloMe TOYKOH, 1 allowNegativeNumber, YTOOBI onpese-
JNTb, MOXHO JI1 BBOAUTD YIMCJId, HAYMHAIOIIMECSI CO 3HAKA MI/IHYC.
O6a o yMOT9aHNIO TPUHUMAIOT 3HAaYeHNE True, MO3TOMY Caydaid
10 YMOJTYAHHUIO PAa3pEIIAET 0Ib30BaTEIO BBOJAUTD YHCJIA C ILJIa-
BAIOIIEU TOYKOU M KAK ITOJIOKUTEIbHBIE, TAK U OTPULATEIbHbIE
qucJa. BI)I MOTIJIN 6])1 X UCIIOJIb30BATD, I«ITO6I)I OFpaHI/I‘II/ITI) I1OJIB30O-
BarTeJd, HaHpI/IMep, BBOJJOM TOJIBKO ITIOJIOKUTEJIBbHDBIX ITECJIbIX YHCEII,
YCTAaHOBUB 06a 3HAUeHUS Ha False. MeTox  init () coxpaHseT
3HAUYCHUSA 9TUX H€O6HBaTe]IbHI)IX HapaMeTpOB B HCpeMeHHbIX K-
3eMILISAPA, 3aTEM BBI3BIBACT METOA _ init () 6a30BOTO Kjaacca
C IIOMOIIBIO BbI3OBA super () @.

3Ha4YUMBIHI KOJ HAXOAUTCS B MeToe handleEvent () ©, koTo-
prfI OFpaHI/I‘II/IBaeT I[OHYCTI/IMI)IC KJIaBHUIIIHU 10O HC6OJIBHIOFO 101~
MHOKECTBA: YHCJIA OT HYJIS 0 JIEBSTH, 3HAaK MUHYC, TOUKa (fecs-
THUYIHAs Touka), Enter m HECKONBKO KITABUIT PEAAKTHPOBAHNS.
Korza nonb3oBaresb Ha)KMMAET KJIABUITY, BBI3bIBAETCH 9TOT METOJ
1 iepefaeTcs coobrTre KEYDOWN man KEYUP. CHavama KOJ yAoCTO-
BepHCTCH, gdTO HAaKaTasd KJIaBUIIIA HpHHa,HJIC}KI/IT OFpaHI/I‘IeHHOMy
uHa6opy. Eciu monp3oBaTe b Ha)KMMAeT KJIABHUINY HE U3 TOro Ha6o-
pa (mampumep, 1o6y10 6YKBY), MbI BO3BpalljaeM 3HadeHue False,
‘ITO6bI 0603Ha‘{I/ITI), 9gToO HE HpOI/IBOH_UIO HHWYETroO BAKHOI'O B 3TOM
BUJKETE 11 4YTO KJIaBUIIIA I/II‘HOpI/IpyeTCH.

Metox handleEvent () OPOBOJMUT €1Ie HECKOJIBKO MPOBEPOK,
YTOOBI YOECAUTHCS, YTO BBOAMMBIE YHCIA JOMYCTUMBI (HaIpuMep,
HE COJIEPIKAT JBYX TOUEK, COAEPIKAT JIMIIL OAMH 3HAK MUHYC U TaK

nanee). Kaxaprit pas, korma o6HapyKMBaeTC HAXKaTHE JOMTYCTUMON
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KJIABMIIU, KOJ BbI3bIBAET MeTO/L handleEvent () 6a30BOro KJjacca
InputText, 4TOOBI BLIIOJHUTD BCE HEOOXOAMMOE C 3TOU KJIaBUIIEN
(0T06pa31/ITb WJIN OTPEJAKTUPOBATh oJie).

Korpma monp3oBarenp HakumaeT Return vwiu Enter, kiveHT-
CKMU KOJ, BBI3bIBAET METOJ getValue () @, 4TO6bI OJIYYUTb BBOJL
noab3oBaTressa. MeTos getValue () B 3TOM KJIacCe BbI3bIBAET
getValue () BKyiacce InputText, YTOGBI HOJTYUYUTh CTPOKY
U3 [10JISI, 3aTE€M IIbITAETCH HpeO6pa30BaTb 3TY CTPOKY B uncyo. Ecian
9TO NPeOoOPA30BAHME HE YIAE€TCS, OH BbI3bIBAET UCKJIIOUEHHE.

Ilepeornpenesisi METOADBI, MBI CO3/1JIN OY€Hb 3((PEKTUBHDBII HO-
BBII KJIaCC MHOIOKPATHOI'O MCII0Jb30BAHM A, KOTOPBIA pacmupsaeT
(PYHKIIMOHATbHbBIE BO3MOXKHOCTH KJacca InputText, He MEHA IIPU
9TOM HU €JUHOU CTPOKM B 6a30BOM KJiacce. InputText MPOMOJIKUT
(PYHKIIMOHUPOBATH KAK KJIACC CaM 10 cebe 6e3 KaKux1nbo u3MeHe-

HUI €70 (PYHKIMOHATbHBIX BO3MOKHOCTEMN.

DisplayMoney

B xauecTBE BTOPOTO NpUMEpPa U3 PEaJbHOTO MUPa MbI CO3LaAUM
ToJIe st OTOOpaKeHusi CyMMBbI fieHer. /l1st yHuBepcaapHOCTU GyeM
OTOOPAXKATH CyMMY C BbIOPAHHBIM CUMBOJIOM BAJIIOTBI, IOMECTUM
€ro CJIeBa UJIH CIIPAaBa OT TEKCTA (B 3aBUCUMOCTU OT OOCTOsI-
TEJIBbCTB) U OTPOPMATUPYEM TUCIIO, JOOABUB 3AIISATHIC MEXKAY KAK-
JBIMU TpeMs Iu@paMu, 32 KOTOPLIMU CJIEAyeT TOUKA U 3aTEM JIBE
Jgecatuynble nudpsl. HampuMep, Mbl XoTean 661 0TOOPA3UTH
1234,56 nonnapa CIIA B Buzge $1234,56.

B nakere pygwidgets yxke ecTb kjnacc DisplayText. MbI MO-
JKEM CO3JaTh dK3EMILIAP OO bEKTA U3 3TOT0 KJACCA, UCIIOAb3Ys CJIe-

JyIOIUH nHTepderic:

def init (self, window, loc=(0, 0), value='"',
fontName=None, fontSize=18, width=None, height=None,
textColor=PYGWIDGETS BLACK, backgroundColor=None,
justified='left', nickname=None) :

JaBaiiTe NpeJIIoJ0KUM, 9YTO Y HAC HEKOTOPbIHN KO, KOTOPBIN CO-
3/aeT 00beKT DisplayText ¢ uMeHeM oSomeDisplayText, Uc-
MOJIb3ys COOTBETCTBYIOMUE apryMeHThl. Kask[b1ii pas, Korjga XoTuM
OOHOBUTDb TEKCT B 00beKTe DisplayText, Mbl JOJKHbI BbI3BATH Me-

TOX setValue () ciaeAyiomum o6pa30M:

oSomeDisplayText.setValue ('1234.56")
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PyHKIMOHAJIbHEE BO3MOXHOCTHU OTOOPAKEHH A TEKCTA (B BHJIE
CTPOKH) C IOMOIBIO 06beKTa DisplayText yke CymecTByoT. MbI
XOTHUM CO3/]aTh HOBBIM KJIacC C UMeHEM DisplayMoney, KOTOPBIX
aHajoruuyeH DisplayText, HO f06aBageT (PyHKIMOHAIBLHOCTD, I10-
9TOMY MbI HacJeJyeM OoT DisplayText.

B kiacce DisplayMoney OyAeT yaydlIeHHas BEPCUI METOA
setValue (), KOTOpasd IepeonpeseseT METOJ 6a30BOro Kaacca
setValue (). Bepcus DisplayMoney BHeceT HeobxoanMoe popma-
THpPOBAaHUE, T00ABJIAA CUMBOJI BATIOTEI, 3aIIAThIE, JOIIOJHUTEIHHO
COKpamas JIo IByX JIeCATUIHBIX P, 1 Tak ganee. B konue meTos
BBI3OBET YHACJIEAOBAHHDBIN MeTOJ| setValue () 6a30BOro Kjaacca
DisplayText U IEPEJACT BEPCUIO CTPOKU OTHOPMATUPOBAHHOTO
TEKCTa JI/Is1 OTOOPaKEHU A B OKHE.

MbI Takke 106aBUM HEKOTOpPDIE JOIIOJHUTEIbHbIE TapaMeTPhI
YCTAHOBKU B METOJ, _ init (), YTOOBI KIMEHTCKHI KOA:

*  BBIOMpPAJ CUMBOJI BJIIOTHI (II0 YMOJTYAHUIO $);

*+ IOMeIaJl CUMBOJI BAJIOTHI CJIEBa MU CIIpasa (II0 yMOJIYaHUIO
cJieBa);

+ oTOOpa’yKaJ WU CKPBIBAJ J[BA eCATHUYHBIX pa3pajaa (1o ymorya-
HHIO OTOGPaAKaET).

B nuctunre 10.4 nposgeMOHCTPpUPOBAH KO/ HALIIETO HOBOTO KJIAC-
caDisplayMoney.

®daiin: MoneyExamples/DisplayMoney.py

# Kmacc DisplayMoney — oTofpaxaeT UYMCJIO B BUIE IEHEXHOM CYMMEI
#

# IeMoHCTpalMsa HacCJeloBaHUS

import pygwidgets

BLACK = (0, 0, 0)

#

# Kmacc DisplayMoney HacjyenyeT oT kJjacca DisplayText

#
O class DisplayMoney (pygwidgets.DisplayText) :
(2] def init (self, window, loc, value=None,

fontName=None, fontSize=24, width=150, height=None,
textColor=BLACK, backgroundColor=None,
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justified='left', value=None, currencySymbol='S$",
currencySymbolOnLeft=True, showCents=True):

self.currencySymbol = currencySymbol
self.currencySymbolOnLeft = currencySymbolOnLeft
self.showCents = showCents
if value is None:

value = 0.00

# BLIZHIBAEM METO[ __init () Hamero 6az30BOTO KJjlacca
super (). init (window, loc, value,
fontName, fontSize, width, height,
textColor, backgroundColor, justified)

def setValue(self, money):
if money == '':

money = 0.00

money = float (money)

if self.showCents:

money = '{:,.2f}"'.format (money)
else:

money = '{:,.0f}"'.format (money)

if self.currencySymbolOnLeft:

theText = self.currencySymbol + money
else:

theText = money + self.currencySymbol

# BHIBBIBAEeM MeTOn setValue Hamero 6a30BOTO KJjacca

super () .setValue (theText)

Jiuctuur 10.4. DisplayMoney otobpaxaer 4ucno, oTpopMATUPOBAHHOE B BUAE
AEHEeXHOro sHa4YeHus
B onpeznenennu kjacca Mbl SBHO HacJIelyeM OT pygwidgets.
DisplayText @. Kinacc DisplayMoney COJICPIKUT JIUIIB JIBA METO-
Ja:  init () msetValue(). Onu HEePEOIPEACTTIOT METOIbI
C AaHAJIOTUYHBIMU UMEeHAMU B 6a30BOM KJIacce.
Kiuent coszgaet sk3eMiuisp oobekTa DisplayMoney cienylo-

MM OOpa30M:

oDisplayMoney = DisplayMoney (window, (100, 100), 1234.56)

C noMombIo 3TOM CTPOKM MeTOL, init () BDisplayMoney @

BBIIIOJIHUT U IIEPEOIIPEAETIUT METON, __init () B 6a30BOM KJacce.
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OH BBINIOTHAET HEKOTOPYIO MHUITUAIN3AINIO, BKIIOYas COXpaHe-
HUE JTI0OBIX KJINEHTCKUX IPEAIOYTEHUI CHUMBOJIOB BaJIIOTHI, CTOPO-
HBI OTOOPAKEHU S CUMBOJIA M OTOOPAXKEHHUS C TOYHOCTBIO IO CO-
TBIX, BCE B IIEPEMEHHBIX dK3eMILIsipa ©. MeTox 3akaHINBaeTCS
BBI3OBOM MeTO/a _init () 6a3oBoro kiacca DisplayText @
(KOTOPBII OH HAXOAUT, BBI3BIBAS super () ) U IePEAACT AaHHbIE,
TpebdyeMble 3TUM METOJIOM.

ITo3zxHee KIMEHT, YTOOBI OTOOPA3UTH 3HAYCHIE, BBITTOTHSCT BbI-

30B CJICAYIOIM MM o6pa30M:

oDisplayMoney.setValue (12233.44)

Merog setValue () ® B kiacce DisplayMoney BbIIIOJIHAETCS,
YTOOBI CO3/1ATh BEPCHUIO CYMMBI JICHET, OT()OPMATUPOBAHHYIO B BUJIE
3HAUYEHM A BaJIOThl. MeTo/ 3aBepnIaeTCs BbI30BOM YHACIECJOBAHHO-
ro merojia setvValue () B kjacce DisplayText @, 4yTOOLI yCTaHO-
BUTB HOBBIH TEKCT JJISI OTOOPASKEHUS.

Korna nyet BbI30B J1I060T0 IPYroro METOAA € 3K3EMILISIPOM
DisplayMoney, BbIIIOJHAETCSI BEPCUS, HAXONAIIASICS
B DisplayText. M camoe riaBHOE, KaX/bli1 pa3 BO BpeMs IIPOXO-
JKJIEHU S ITUKJIa KJINEHTCKUN KOJT JOJKEH BhI3bIBATH
oDisplayMoney.draw (), KOTOpbIH pucyeT nojie B okHe. [lockon-
Ky B DisplayMoney nem meTojaa draw (), 3TOT BbI3OB 6yz[eT OTIpPaB-
JATbCS 6a30BOMY KJIacCy DisplayText, B KOTOPOM €CTh METOJ

draw ().

Mpumep UcNosnbL30BAHUSA

Ha puc. 10.5 noxazaHbl BBIXOAHBIE JAHHDbIE IIPUMEPA IPOTPAMMBI,
B KOTOPOI MCIIOIb3YeTCs KaK KJacc InputNumber, Tak U KJIacc
DisplayMoney. [losb3oBaTeysib BBOAUT YHCJIO B r1ojie InputNumber.
Korzaa on naxxmeT OK miu Enter, 3T0o 3HaueHue 6yzeT oTo6pa-
JKATBCS B IBYX IIOJAX DisplayMoney. IlepBoe nmokaspIBaeT 4ucjio
C IECSITUYIHBIMU Pa3psi/ilaMU, BTOPOE OKPYIVISIET 0 O KANIIEro
JloJIapa, MCIOIb3Ysl Ppa3JInyHble NCXOJHbIE HACTPOUKU.

B nmuctunre 10.5 conepxxurcs Bech KOJ OCHOBHOI IPOr'PAMMBI.
OO6paTuTe BHUMAHUE, YTO KOJ CO3TaeT OJUH O0beKT InputNumber

u 1Ba o0bekTa DisplayMoney.
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$2,334,455.66

Puc. 10.5. KnueHntckas nporpamma, B KOTOPOM Nosib30BATENb BBOAUT CYMMY
B none InputNumber u cymma otobpaxaetcs B gsyx nonsx DisplayMoney

®Daiin: MoneyExamples/Main_MoneyExample.py

# IleHEeXHBd NpuMep
#
# IeMoHCTpUMpyeT NepeonpelnesieHre yHaCJIeOBaHHEX MeTonos DisplayText

# m InputText

#1 — VMoopTupyeM [akKeTsl
import pygame

from pygame.locals import *
import sys

import pygwidgets

from DisplayMoney import *
from InputNumber import *

#2 - OmpepesisieM KOHCTAHTEH

BLACK = (0, 0, 0)

BLACKISH = (10, 10, 10)

GRAY = (128, 128, 128)

WHITE = (255, 255, 255)
BACKGROUND COLOR = (0, 180, 180)
WINDOW WIDTH = 640

WINDOW HEIGHT = 480

FRAMES_PER SECOND = 30
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#3 - VHMLMAIM3UPYyeM OKpyXeHMe pygame

pygame.init ()

window = pygame.display.set mode ([WINDOW WIDTH, WINDOW HEIGHT])
clock = pygame.time.Clock ()

#4 — 3Barpyxaem BJIeMeHTH: M300paxeHusd, 3BYKU U T. I.

#5 — VHMUMAIM3MPYEM [IepeMeHHEE

title = pygwidgets.DisplayText (window, (0, 40),
'Demo of InputNumber and DisplayMoney
fields', fontSize=36, width=WINDOW WIDTH,
justified='center'")

inputCaption = pygwidgets.DisplayText (window, (20, 150),
'Input money amount:', fontSize=24,
width=190, justified='right')
inputField = InputNumber (window, (230, 150), '', width=150)
okButton = pygwidgets.TextButton (window, (430, 150), 'OK'")

outputCaptionl = pygwidgets.DisplayText (window, (20, 300),
'Output dollars & cents: ', fontSize=24,
width=190, justified='right')
moneyFieldl = DisplayMoney (window, (230, 300), '', textColor=BLACK,
backgroundColor=WHITE, width=150)

outputCaption?2 = pygwidgets.DisplayText (window, (20, 400),
'Output dollars only: ', fontSize=24,
width=190, justified='right')
moneyField2 = DisplayMoney (window, (230, 400), '', textColor=BLACK,
backgroundColor=WHITE, width=150,
showCents=False)

#6 — BEeCKOHEUHBIM LMKJI

while True:

#7 - IllpoBepseM HaMuue COOHITMM M oOpabaTHBaeM MUX
for event in pygame.event.get () :
# Ecym coOblTMeM OBbUI WEJIYOK [0 KHOIKE SaKPLITUS, BEXOIVM
# M3 pygame u OPOTPaMMEL
if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()

# Haxatme Return/Enter wmim menuok no OK NPMBOOUT K IEMCTBUIO
if inputField.handleEvent (event) or okButton.handleEvent (event): @
try:
theValue = inputField.getValue ()
except ValueError: # smobasg ocTaBmagcs ommbka

inputField.setValue (' (not a number)')
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else: # BBOI OBUT OK
theText = str(theValue)
moneyFieldl.setValue (theText)
moneyField2.setValue (theText)

#8 - BHIoOJIHAEeM OeMcTBMA "B pamkax Qperma

#9 - OummaeM OKHO
window.fill (BACKGROUND_COLOR)

#10 - PucyeM BCe BJIEMEHTH OKHAa
title.draw()
inputCaption.draw ()
inputField.draw()
okButton.draw ()
outputCaptionl.draw()
moneyFieldl.draw()
outputCaption2.draw()
moneyField2.draw()

#11 - OGHOBJIZEM OKHO
pygame.display.update ()

#12 - Jesaem mnaysy
clock.tick (FRAMES PER SECOND) #oxmnaHme pygame

Jiuctuur 10.5. OcHoBHas NnporpaMma ans geMoHcTpaumu knaccos InputNumber
mDisplayMoney
ITosb3oBaTe b BBOAUT YKCJIO B oJie InputNumber. Korga oH 1re-

JaTaeT, JI00ble HEITOAXOASINE CUMBOJIbI OT(UIBTPOBLIBAIOTCS U UT-
HOPUPYIOTCS METOAOM handleEvent (). Koraa nmosb3osaresn menka-
eT 110 OK @, KO CYUTBIBAET BXOAHBIE JAHHDbIE U nepejaeT ux B IBa
noasa DisplayMoney. IlepBoe 0T06pa>i<aeT CyMMY B JIOJIapaX U [IE€H-
Tax (c JBYMSI IE€CATUIHBIMU L[I/IqopaMI/I), B TO BpeMsI KaK BTOPOE€ ITOKa-
3bIBAET 3HAYEHUE TOJBKO B JIOJIapax. O6a 106aBagIoT $ B KauecTse

CHUMBOJIA BAJIIOTBI 1 PA3JCJ/IAIOT 3aIIATBIMUA KAK/bIC TPU I_II/Iq)pI:xI.

HacneposaHMe HECKONbLKMX KJICICCOB OT OAHOro
6a3oBOro Knacca

Heckoubko Pa3JIM9IHbIX KJIaCCOB CIIOCOGHBI Hacj1€e1oBaThb OT OJJHOT'O
U TOro ke 6a30BOro Kjaacca. Bel MoxkeTe CcOo31aThb caMbIit O6HIPII>1

6a30BbII KJIacC, 3aT€M BbICTPOUTD JT1060€ KOJIUIECTBO IIOAKJIACCOB,
KOTOpPbIC HACJTICAYIOT OT HETO. Puc. 10.6 sBasercs npeacraBjacHueM

3TUX B3aIMOOTHOIIIEHU.
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basoBbili Knacc

Hacnepgyet ot

Moaknacc Moaknacc Moaknacc

Puc. 10.6. Tpu 1 6onee pasnmuHbix NOAKNACCOB, HACAEAYOWMX OT 0bwero
6asoBoro knacca

KaxapIii U3 pa3jIndHBIX IIOAKJIACCOB MOKET ObITDH 3aT€M BapHaH-
ToM (6osiee crienpUIHON Bepcueil) obmero 6a3oBoro Kjuacca.
Kaxaplil mogkaacc nepeonpejenseT J00ble JKeJaeMble Il He0o-
XOZIMMbIE METO/BI B 6a30BOM KJIACCE, HE3ABUCUMO OT JIPYTUX MO/
KJIaCCOB.

JlaBaiiTe pazbepemM npumep, UCNOJIL3Yd nporpamMmy Shapes
13 IJ1aBbl 9, KOTOpasd CO3/laBaja M pUCOBAIA KPYr'd, KBaIPAThI U TPe-
yroabHuku. Ko Takske paspemas noJab30BaTe o MeJKaTh 110 JIo-
6oli purype B OKHE, YTOOBI YBUJIETD ILIONAb 3TOH (PUIyphI.

IIporpamma 6bL1a peaTn30BaHa C TPEMS PA3JIUYHBIMU KJIACCAMU
¢uryp: Circle, Square u Triangle. Eciu MbI BepHEMCS K 3TUM
TPEM KJIaccaM, TO OOHAPY UM, UTO Y KAXKJ0r0 U3 HUX €CTh abCo-

JIIOTHO O,ZlHHaKOBbIﬁ METOJ:

def getType (self):
return self.shapeType

Jlanee, paccMaTpuBasi METOABI  init () TPeX KJIACCOB, MBI
OOHAPY>KIJIM HEKUI OOIUIT KO, KOTOPBIH 3aIIOMUHAET OKHO, BbI-

6I/Ipa€T HpOI/IBBOJIbeIﬁ IOBCT 1 IIPOMU3BOJIBHOC MECTOIIOJIOKEHUE!

self.window = window

self.color = random.choice ((RED, GREEN, BLUE))
self.x = random.randrange (l, maxWidth - 100)
self.y = random.randrange (1, maxHeight - 100)

W Haxonen, Ka)iblii KJIaCC yCTAHABJIUBAET IEPEMEHHYIO DK3EM-
misipa self.shapeType B COOTBETCTBYIOIIYIO CTPOKY.

Bcesaxnii pa3, Haxo/s HA60P KJIACCOB, KOTOPLIN peaTu3yeT abco-
JIOTHO OJJUHAKOBBIM METOJ M,/ NN COAECPKUT OOIUI KOJI B METO/IE
C OOIUM UMEHEM, MbI JIOJIKHDI IPU3HATH €70 XOPOMIMM KaH U /Ta-

TOM IJid HACJI€TOBAHU A.
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JlaBaiiTe n3BIeYEeM OOIINIT KOJ M3 TPEX KJIACCOB U CO3AAUM 00-
MUt 6a30BBII KJIACC C UMEHEM Shape, IPOJIeMOHCTPUPOBAHHBII

B auctunre 10.6.

®Daiin: InheritedShapes/ShapeBasic.py

# Kinacc Shape - 6asz0BHIL

import random

# HacrpauBaeMm uBeTa
RED = (255, 0, 0)
GREEN = (0, 255, 0)
BLUE = (0, 0, 255)

class Shape() :

def init (self, window, shapeType, maxWidth, maxHeight) :
self.window = window
self.shapeType = shapeType
self.color = random.choice ((RED, GREEN, BLUE))
self.x = random.randrange(l, maxWidth - 100)
self.y = random.randrange (25, maxHeight - 100)

def getType (self):
return self.shapeType

JIuctunr 10.6. Knacc Shape pna ucnonbzosanus B kavectse 6azosoro knacca

Kracc cocTonT TOMBKO U3 IByX METOIOB: _ init () m
getType (). MeTox init () O 3anoMuHaeT JaHHbIE, nepeaa-
BaeMble B IEPEMEHHBIE 9K3EMILISAPOB, 3aT€M IIPOU3BOIbHBIM 00pa-
30M BRIOMPAET I[BET U HAYATbHOE MECTOIIOJIOKEHHE (self . x
u self.y). Merox getType () @ ynmb BO3BpaliaeT THI (PUIYPHI,
3aJaHHOU MHUIIUAIN3ALUEH.

Tenepb MBI MOXK€M HAIIMCATH JTI000€ YUCJIO TOAKJIACCOB, KOTO-
pble HacaenyoT oT Shape. Co3/a/ UM TPU MOAKIACCA, KOTOPBIE Oy-
JyT BBI3bIBATH METOJ __ init () KJyacca Shape, mepeaaBasi CTPO-
Ky, OpeAeAsIOMY0 €ro TUIl U pa3Mep OKHa. MeTon getType ()
MOABUTCS UMD B KJIacce Shape, MO3TOMY JTIOOOM KINEHTCKUH BbI-
30B getType () 6yaeT 06pabaThIBATHCA STUM METOIOM B YHACJIETO-
BAaHHOM KJiacce Shape. Mbl Ha4HEeM C KoJa KJlacca Square, KOTO-

PBIii IpoAeMOHCTpupoBaH B iuctunre 10.7.
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®aiin: InheritedShapes/Square.py

# Knacc Square

import pygame
from Shape import *

class Square (Shape): O

def init (self, window, maxWidth, maxHeight) :
super (). init (window, 'Square', maxWidth, maxHeight) (2
self.widthAndHeight = random.randrange (10, 100)
self.rect = pygame.Rect (self.x, self.y, self.widthAndHeight,
self.widthAndHeight)

def clickedInside (self, mousePoint): ©
clicked = self.rect.collidepoint (mousePoint)
return clicked

def getArea(self): O
theArea = self.widthAndHeight * self.widthAndHeight
return theArea

def draw(self): ©
pygame.draw.rect (self.window, self.color,
(self.x, self.y, self.widthAndHeight,
self.widthAndHeight))

Jiuctunr 10.7. Knacc Square, kotopbiid Hacnegyert ot knacca Shape

Krnacc Square HaumHaeTCA ¢ HACAELOBAHUA OT Kjaacca Shape ©.
Meton  init () BBI3BIBAET METOA __ init () ero 6a30BOTO
Kj1acca (WM cynepkiacca) @, onpenesss GUrypy Kak KBajpar
1 TPOM3BOJILHO BLIOHpAs €e pasmep.

Jlanee y Hac UAYT TPU METOMA, PEATU3AIINSA KOTOPBIX CIIeuQuy-
Ha JIUIsL KBajgpara. MeToay clickedInside () Bcero Juilb Tpe6yeT—
C4 BBI3BATb rect.collidepoint (), YTOOBI ONPEAETUTD, ObLI JII
IMEJTYOK BHYTPU MPSIMOYTOJTbHUKA ©. MeTon getArea () HPOCTO
yMHOKaeT widthAndHeight Ha widthAndHeight @. M Hakoner,
MeTOA draw () PUCYEeT OPSIMOYTOJBHUK C IOMOIBIO 3HAYCHU ST
widthAndHeight ©.

B muctuare 10.8 mpogeMoHCcTpupoBaH Kxacc Circle, KOTOPBIH

Takke ObLI U3MEHEH, YTOOBI HACIENOBATD OT KJIacca Shape.
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®Daiin: InheritedShapes/Circle.py

# Kiacc

Circle

import pygame

from Shape import *

import math

class Circle (Shape) :

def

def

def

def

__init (self, window, maxWidth, maxHeight):

super () . init (window, 'Circle', maxWidth, maxHeight)

self.radius = random.randrange (10, 50)

self.centerX = self.x + self.radius

self.centerY = self.y + self.radius

self.rect = pygame.Rect (self.x, self.y, self.radius * 2,
self.radius * 2)

clickedInside (self, mousePoint) :
theDistance = math.sqgrt (((mousePoint[0] - self.centerX) ** 2) +
((mousePoint[1l] - self.centerY) ** 2))
if theDistance <= self.radius:
return True
else:
return False

getArea (self) :
theArea = math.pi * (self.radius ** 2)
return theArea

draw (self) :
pygame.draw.circle (self.window, self.color,
(self.centerX, self.centerY), self.radius, 0)

JInctunr 10.8. Knacc Circle, kotopbiit Hacnegyert ot knacca Shape

I{ﬂaccCircle'nuwxecoaepxaerCToabIclickedInside(),
getArea()I{draw(),qbﬂpeannsauuﬂcneun¢nqﬂaanﬂxpynL
PIHaKOHeu,BﬂHCTHHre101)npoueMOHCTpHpOBaH1«»1Knacca

Triangle.
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®aiin: InheritedShapes/Triangle.py

# Kisacc Triangle
import pygame

from Shape import *
class Triangle (Shape) :

def init (self, window, maxWidth, maxHeight) :
super (). init (window, 'Triangle', maxWidth, maxHeight)
self.width = random.randrange (10, 100)
self.height = random.randrange (10, 100)
self.triangleSlope = -1 * (self.height / self.width)
self.rect = pygame.Rect (self.x, self.y, self.width,
self.height)

def clickedInside (self, mousePoint) :
inRect = self.rect.collidepoint (mousePoint)
if not inRect:
return False

# BBIIOJIHAEM HEeKOTOpPEIE BBEUYMCIIEHUA, UTOORI YBUIOETH,

# HaXoIMTCA JIM TOUKa BHYTPM TPeyIT'OJIbHUMKA

xOffset = mousePoint[0] - self.x
yOffset = mousePoint[l] - self.y
if xOffset == 0:

return True

pointSlopeFromYIntercept = (yOffset - self.height) / xOffset
# mombeM IO XOHOy IBVXEHUS
if pointSlopeFromYIntercept < 1:
return True
else:
return False

def getArea(self):
theArea = .5 * self.width * self.height
return theArea

def draw(self):

pygame.draw.polygon (self.window, self.color, (
self.x, self.y + self.height),
self.x, self.y),

(
(
(
(self.x + self.width, self.y)))

Jinctunr 10.9. Knacc Triangle, kotopbin Hacnepyet ot knacca Shape

OcHOBHOI Konxm, KOTOprfI MbI UCITIOJIb30BAJIH JUISI TECTUPOBAHU A

B IrjiaB€ 9, BOO6H.IC HC HY’KHO MEHSITb. Kaxk ki1reHT HOBBIX KJIaCCOB,
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OH CO3/IA€T dK3EMILISAPbI 0O0BEKTOB Square, Circleu Triangle,
He 0eCIIOKOACh O peanusanuu 3TUX KJIaCCOB. EMy HE HYKHO 3HATb,

YTO KaXKJbIN U3 HUX SIBJISETCS MOJAKJIACCOM OOIIEro Kjaacca Shape.

AGCTPpAKTHDbIE KJIGCChI M METOADI

K coxanenuio, y Hamero kjacca Shape eCTh HOTEHITHAIbHAS
omm6ka. Ha gaHHBIN MOMEHT KJIMEHT MOT ObI CO3JJaTh 9K3EMILIAP
ob1mero o6bekTa Shape, HO OH CIUIIKOM OOIUEI, YTOOBI B HEM ObLT
COOCTBEHHBIN MeTO getArea (). /ladee Bce 06bEKTHI KJ1acca, KOTO-
pbIe HACJIEAYIOT OT KJIacca Shape (rakme Kak Square, Circle

u Triangle), doascnst peannsoBbiBaTh clickedInside (),
getArea ()ndraw (). YTo6bBI pemuTh 06€ 3TH MPOOHJIEMBI, S TO3HA-
KOMJIIO BaC C HOHSITUSIMU A0CMPAKMH020 KAACCA 1 abCmparmiozo
memoda.

AGCTPAKTHBIN KIacc
KHGCC, KOTOprlji HénpeaHA3HAYEH Ans Co3aaHUs 3K3eMnnsapa Hanpsmyio,

O TOMBLKO AJ151 UCMONb3OBAHMS B KAYECTBE HA30BOro KNACCA OAHUM MU
HECKONbKMMM nopknaccamu. (B HekoTopbix Apyrux s3bikax abCTpAKTHLIN Knace
HO3bIBAETCS BUPTYASIbHbIM KJIACCOM. )

AGCTPAKTHLIN MeTon
MeTOA, KOTOprﬁ AOJIXKeH 6bITb nepeornpegeneH B KAOXA0OM nogknacce.

YacTo 6a30BbIH KJACC HE B CUJIAX IPABUJIBHO peaJIn30BaTh ab-
CTPAKTHBINA METOJ, IOTOMY YTO OH HE 3HAET NOAPOOHbIE JAHHbIE,

C KOTOPBIMU JOJIKEH paboTaTh, UJIM HE MOXET PeaJu30BaTh YHU-
BEPCATbHBIN AIrOpUTM. BMecTo aTOTrO BCeM nmojgkaaccaM HeOOXoU-
MO peaJn30BaTh UX COOCTBEHHBIE BEPCUU AOCTPAKTHOI'O METO/AA.

B namem npumepe ¢ (purypamMu Mbl XOTHUM, 9YTOOBI KJIacC Shape
6b11 A0CTPAKTHBIM, YTOOBI HUKAKOU KJIMEHTCKUH KOJ| HE MOT CO-
3/1aThb 9K3eMILISAP 00beKTa Shape. Jlasee Ham Kiracc Shape AOXKEH
YKa3aTh, 4YTO BCEM €T'0 IIOAKIACCAM HEOOXOAMMO PEATn30BaATh METO-
Abl clickedInside (), getArea () udraw ().

B Python HeT k1104€BOro €J10BA JJ1 0003HAYEHU I KJIacca WIN
MeTOJa B KadecTBe abcTpakTHOro. Tem He MeHee cTaHzapTHas 616-
auotexa Python cozgepkut Moaysib abe, cCOKpaiieHue oT adcmpaxm-
oL 6A306b KAACC, KOTOPBIN CIIPOEKTUPOBAH JIJISI IOMOIIH Pa3pa-

60TYHKAM B CO3/laHUM AOCTPAKTHBIX OA30BBIX KJIACCOB U METOIOB.
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JlaBaiiTe pacCMOTPUM, YTO HAaM HEOOXOANMO CJIeIaTh, YTOOBI CO-
3/1aTh aOCTPAKTHBIH KjIacc ¢ abcTpakTHBIMU MeTogaMu. Jlrst Hauara

HCO6XOJII/IMO NMIIOPTUPOBATD JIBE€ BCITU M3 MOJYJIA abc:

from abc import ABC, abstractmethod

Jlajsiee MbI JJOJKHBI YKA3aTh, YTO UMEHHO KJIACC, KOTOPDIA MBI XO-
THM HCIIOJIb30BATh KAK A0CTPAKTHBII 6a30BBII KJIACC, JOJDKEH YHA-
CJIeZIoBaTh OT KJlacca ABC, YTO MBI U JieJIaeM, IToMeniast ABC BHYTPb

CKOOOK IIOCJIe UMEHU KJIacca:

class <kjlacc, KOTOPEI MBI XOTMM HABHAUMTE abcTpakTHBM> (ABC) :

3arem HY>KHO UCIOJIb30BaTh CIENUATbLHBIN IeKOpaToOp
@abstractmethod nepen JI00BIMU METOAMU, KOTOPBbIE IOJIZKHbI

ObITH nepeoIpeaeJaCcHbl BO BCEX ITOJAKTIACCAX!

@abstractmethod

def <HeKkmI MeTOZ, KOTOPEI IOJKEH OHTE HepeonpenejeH>(self, ...):

B nucrunre 10.10 nposeMOHCTPUPOBAHO, KAK MBI MOKEM OTMe-
THTB KJIacC Shape Kak abCTPaKTHBIEN 6a30BbIi KJIACC U yKa3aTh €ro

a6CTpaKTHLI€ METO/bI.

®aiin: InheritedShapes/Shape.py

# Kimacc Shape
#

# IOJIXKEH MCIOJIB30BATBCHA kKak OA3O0BBI KJIACC IOJIA IPpYyTMx KJIaCCOB

import random

from abc import ABC, abstractmethod

# HacrpamBaem uBeTa
RED = (255, 0, 0)

GREEN = (0, 255, 0)
BLUE = (0, 0, 255)
O class Shape (ABC) : # omnpenessgeMm aBCTPaKTHBI OAa30BBIA KJIACC
(2] def init (self, window, shapeType, maxWidth, maxHeight) :
self.window = window

self.shapeType = shapeType
self.color = random.choice ((RED, GREEN, BLUE))
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self.x = random.randrange(l, maxWidth - 100)
self.y = random.randrange (25, maxHeight - 100)

def getType (self):
return self.shapeType

@abstractmethod
def clickedInside (self, mousePoint):
raise NotImplementedError

@abstractmethod
def getArea(self):
raise NotImplementedError

@abstractmethod
def draw(self):
raise NotImplementedError

Jiuctunr 10.10. basossiii knacc Shape, kotopsiit Hacnegyet ot ABC ¢ abcTpaKTHbIMM
MeTofaMM

Kiacc Shape Hacieayer ot kiracca ABC @, rosops Python
IPEJOTBPAIAT CO3AHIE IK3EMILIAPOB 00beKTa Shape KJINEHT-
CKHMM KOJOM Hanpsamyio. JIio6as mogo6Has MonbpITKA IPUBEIET

K CJIEJIYIOIEMY COOOIMEHUIO 06 ONMOKeE:

TypeError: Can't instantiate abstract class Shape with abstract
methods clickedInside, draw, getArea

Meroxpr _init () @ ugetType () ©® cogepxar Kox, KOTO-
PBIii GyIeT OOIIIM JUIS BCEX IIOAKJIACCOB Shape.

Merogam clickedInside () @, getArea () @ u draw () ® mpex-
HIECTBYET JeKopaTop Qabstractmethod. OH yKa3bIBaeT, 4YTO 3TU
METOAbI Q0ANCHDL OBITH repeorpeeeHbl BCEMU ITOJKIaCCaMU
Shape. ITocKOTBKY 3TH METO/bI HUKOT/A HE OYYT BBIIIOJHCHBI B A6~
CTPAaKTHOM KJlacce, peajnsalus 31eCb COCTOUT TOJIbKO B raise
NotImplementedError, YTOOBI €lle pa3 HOJIECPKHYTh, UTO METOJ
HUYETO HE JIETAET.

JlaBaiiTe pacmrmpuM JJEMOHCTPALHIO (PUTYPBI, TOGABUB HOBBIH
KJacc Rectangle, kak nmokasano B auctunre 10.11. Kaacc
Rectangle HacJeAyeT OT aOCTPAKTHOrO KjIacca Shape U, CJI€J0Ba-
TEJbHO, JJOJKEH PealIn30BbIBATh MeTOABI clickedInside (),
getArea () mdraw (). f crenalo mpegHAMEPEHHYIO OMIMOKY B 3TOM

IOJKJIacce, YTOOBI TOKA3aTh, YTO IIPOU30MACT.
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®daiin: InheritedShapes/Rectangle.py

# Kisacc Rectangle

import pygame
from Shape import *

class Rectangle (Shape) :

def init (self, window, maxWidth, maxHeight) :
super (). init (window, 'Rectangle', maxWidth, maxHeight)
self.width = random.randrange (10, 100)
self.height = random.randrange (10, 100)
self.rect = pygame.Rect (self.x, self.y, self.width,
self.height)

def clickedInside (self, mousePoint) :
clicked = self.rect.collidepoint (mousePoint)
return clicked

def getArea(self):
theArea = self.width * self.height
return theArea

Jinctunr 10.11. Knacc Rectangle, kotopbint peanusyer metogel clickedInside () u
getArea (),HoHedraw ().

B xauecTBe ZEMOHCTPALUN STOT KJIACC IO OMUOKE HE COACPIKUT
MeToz draw () . B imctunre 10.12 npogeMoHCTpHUpOBaHa N3MEHEH-
Hasl BEPCHSI OCHOBHOT'O KO, KOTOPAs BKIIOYACT CO3JaHUE O0bEK-

TOB Rectangle.

®Daiin: InheritedShapes/Main_ShapesWithRectangle.py

shapesList = []
shapeClassesTuple = ('Square', 'Circle', 'Triangle', 'Rectangle')
for I in range (0, N SHAPES):

randomlyChosenClass = random.choice (shapeClassesTuple)

oShape = randomlyChosenClass (window, WINDOW WIDTH, WINDOW HEIGHT)
shapesList.append (oShape)

Jluctunr 10.12. OcHosHoOM KOA, KOTOPBINM NPOM3BONLHEIM 06pPa3OM co3paeT SqUares,
Circles, TrianglesuRectangles

Korza 3ToT Kog nomsiTaeTcs co3garb 00bEKT Rectangle,

Python crenepupyer crexyromee coodmenue o6 onmoke:
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TypeError: Can't instantiate abstract class Rectangle with
abstract method draw

ITO rOBOPUT HAM, YTO HEJIb3sI CO3/JATh HK3EMILISIP OOBEKTA
Rectangle, IOTOMY YTO MbI He HAIIUCAJIN METOA draw () B KJIacce
Rectangle. Jlob6aBieHue meToja draw () B Kjacc Rectangle (c co-
OTBETCTBYIOIUM KOZOM JIJIst U300PAKEHUSI IPSIMOYTOJIbHUKA) HIC-

IIPaBUT OIIUOKY.

Kak pygwidgets npumenser HacneaoBanme

Mogynb pygwidgets npumMeHsieT HacjJaeJOBaHUE JJI1 COBMECTHOTO
HCIOJIb30BaHUSA 061ero koga. HanmpuMep, BospMeM Ba Ki1acca
KHOIOK, KOTOPbIE€ MbI 06cy>K/:[aJII/I B IlaBe 7: TextButton
n CustomButton. Kmaccy TextButton TpebyeTcs CTpOKa JJIs
HCIOJIb30BAHUSA B KA4eCTBE METKU Ha KHOIIKE, B TO BpeMs Kak
K1acc CustomButton TpebyeT, 9TOOBI BBl IPECTABUIN COOCTBEH-
Hy10 rpaduky. Crmocod, KOTOPBIM BBI CO3/[A€TE IK3EMILIIP KaXK-
JIOTO U3 3TUX KJIACCOB, OTINYAETCSA: BAM HEOOXOIUMO YKa3aTh Pas-
JUIHBIA Ha60p apryMeHToB. OHAKO, KaK TOJBKO OH CO3/IaH, BCE
OCTaJTbHBIE METOJIBI 060UX O6HEKTOB 6YYT aGCOMIOTHO OTUHAKO-
BBIMH. DTO MPOUCXOAUT MOTOMY, UTO JIBA KJTacca HACAEAYIOT
oT 06mero 6a30BOTO KJacca moj Ha3BaHueM PygiWidgetsButton
(puc. 10.7).

PygWidgetsButton aBageTcsa abCTPaKTHBIM Ki1accoM. He npen-
MOJTATAETC S, YTO KTUEHTCKUH KOJ 6y/IeT CO3/1aBaTh €TO 3K3EMILIAP,

1 TIOTIBITKA C/I€/IATh 3TO CT€HEPUPYET OIMUOKY.

(A6cTpakTHBIN 6a30BbIN Knacc)

PygWidgetsButton

/ WCne,qyeT oT

TextButton CustomButton

Puc. 10.7. Knaccol pygwidgets TextButton u CustomButton, oba
Hacnepytowme ot PygWidgetsButton

BwmecTo aToro s PygiWidgetsButton CO3/al0T MOKIACCHI
KJaccoB TextButton u CustomButton. Kaxapril us aux npejo-
CTABJSIET OAUH METOZ, __ init (), KOTOprﬁ 6y/:[eT IeJaTh BCe He-

00XOAMMOE JUISI MHUNMAAN3AUN UX TUIIA KHOIIKHU. 3aTeM Ka Kbl
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13 HUX OY/IET IepeAaBaTh UACHTUYHBIC aPIYMEHTBI B METOJ
__init () 6asoBoro kJjacca PygWidgetsButton.

Knacc TextButton UCHOAb3yeTCH ISl CO3/IaHUS TEKCTOBOM
KHOIIKH C MUHUMaJIbHOM IpauKoi. DTO MMOJE€3HO IPU IIOIBITKE
OGBICTPO 3aIIyCTUTH U BBIIIOJIHUTH porpammy. Huske npencrasien

nHTEpdeEic 1 co3aanns oobekTa TextButton:

def init (self, window, loc, text, width=None, height=40,
textColor=PYGWIDGETS BLACK,
upColor= PYGWIDGETS NORMAL GRAY,
overColor= PYGWIDGETS OVER GRAY,
downColor=PYGWIDGETS DOWN GRAY,
fontName=None, fontSize=20, soundOnClick=None,
enterToActivate=False, callBack=None,

nickname=None)

XoTs MHOTI'€ ITapaMeTPhbl UMEIOT PA3yMHBIE 3HAYEHU S 10 YMOJI-
YAHUIO, BBI3BIBAIONINI JOJIKEH IPEeJOCTaBUTh 3HAYEHUE IS text,
KOTOpOE NOABUTCA Ha KHONIKe. MeTox  init () cam mo cebe co-
3/[a€T «IIOBEPXHOCTH>» (M300pAKEHUS) JIJIST KHOIIKH, KOTOPBIE HCITONb-
3YIOTCS B OTOOpAKEHUH CTaHapTHOM kHonku. Kog juis cosanus Tu-

IMUYHOr0 00beKTa TextButton BBIIVIAAUT CIACAYIOINM o6pa30M:

oButton = pygwidgets.TextButton (window, (50, 50), 'Text Button')

Kor;[a KHOIIKa HAPHUCOBAHA, IIOJIb30BATC/IN BUJAAT €€ KaK IIOKa3a-

Ho Ha puc. 10.8.

Puc. 10.8. MNMpumep tunuunon TextButton

Knacc CustomButton HCIIOJIb3YETCA I CO3JJTaHU S KHOIIKU C I10-
MOIIBIO rpa(bma/l, KOTOPYIO IIPEAOCTABISICT KJINCHT. Huke nmokasaun

HHTEpQEHC 11 co3MaHNUA 06beKTa CustomButton:

def init (self, window, loc, up, down=None, over=None,
disabled=None, soundOnClick=None,
nickname=None, enterToActivate=False):

KmoueBas pazHuiia 3akJ104aeTCs B TOM, UTO 3Ta BEPCU METO/A
__init__ () TpebyeT, YTOOBI BBI3BIBAIOIIMIT ITPEAOCTABII 3HAUE-
HUA JIJI TapaMeTpa up (IOMHUTE, 9YTO Y KHOIIKU €CTh YEThIPE U30-

OpaXEHUS: «BBEPX», «<BHU3», «HEIOCTYITHA JIJIS HAKATUS» U «MBITIIH
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HaBejieHa»). JlOMOTHUTEIBHO BBI MOXKETE TAKKE IPEAOCTaBUTD 30~
OGpakXeHUS «BBEPX», «MbIIIb HABEJCHA» U «HEIOCTYITHA JJIS HAXKa-
THsI». [l He IpeoCcTaBIeHHOTo n306paskeHus CustomButton se-
JIAeT KOIUIO U300PaKEHUSI KHOIIKU «BBEPX» U UCIOJIb3YET €e.
Ilocnepnss ctpoka MeToga  init () gua 000UX KJTACCOB
TextButton u CustomButton IpeACTaBIsAET COOOI BBI3OB METO/A
__init () obGmero 6a3oBoro kjaacca PygWidgetsButton. Ob6a
BBI30BA [IEPEJAIOT YETHIPE U300PAKEHUS JJIs1 KHOIIKU HAPSAJY C APY-

TUMU apryMmeHTaMu:

super (). init (window, loc, surfaceUp, surfaceOver,
surfaceDown, surfaceDisabled, buttonRect,
soundOnClick, nickname, enterToActivate,
callBack)

C TOYKM 3peHUs KJIUEHTA, BBl BUJUTE JBA a6COJIOTHO pasHbIX
KJIacca CO MHOYKECTBOM METOJOB (00JIbIIAS YACTh KOTOPBIX UJIE€H-
tuuna). Ho, ¢ Touku 3pEHU KOHCTPYKTOPA, BbI TEIIEPH MOKETE BU-
JIETh, KaK HACJIEJOBAHUE IIO3BOJISAET IIEPEOIIPENENATH METO/L
__init () B 6a30BOM KJACC€, YTOOBI IPEJOCTABUTH IPOTPAMMU-
CcTaM KJIMEHTa JIBAa MOXOKUX U OJJHUHAKOBO ITOJIE3HBIX CIIOCO0A CO3/1a-
HHS KHOIIOK. Y JIByX KJIACCOB O0IIiee Bce, KpOMe MeTola  init ().
CrexoBaTebHO, CIIOCO0 (PYyHKIIMOHUPOBAHUA KHOIIOK U JIpyTrue J10-
CTYIHbIE BBI3OBbI METO/[OB (handleEvent (),draw (), disable (),
enable () U TakK zlaJIee) JIOJI’KHBI ObITh UJ€HTUYHDI.

CymecTByeT psji IPEUMYIIECTB Y MOJOGHOTO TUITA HACJIEJOBAHS.
Bo-nepsrix, oHO 0becIIeurBaeT COrJIACOBAHHOCTD KaK JIJIsl KJIMEHTCKO-
ro KOJia, TaK U JJIsi KOHEYHOIO MOJIb30BaTeN: O0beKThI TextButton
u CustomButton pa60Ta10T oHaK0oBO. OHO TaK’Ke yIIPOIIAET HC-
IpaBJieHUE OIOOK: HUCIIpaBJIeHUE OIMMOKN B 6a30BOM KJIaCCe O3HAYA-
€T, YTO BbI TAKKE UCITPABUIN OINMOKU BO BCEX MOJKIACCAX, KOTOpbIE
HacJeayioT oT Hero. 1 HakoHer, eciu Bbl nobasisieTe pysxnmonan-
HbI€ BO3MOYKHOCTHU B 6a30BBII KJIACC, OHU Cpa3y ke CTAHOBATCSH JI0-

CTYIIHBIMHU BO BCEX KJIACCaAX, KOTOPbIC HACJIEAYIOT OT 6a30BOro.

Uepapxusa xnaccos

JI10601i KJ1acC MOKHO HCIIOIb30BaTh B KAYeCTBE 6a30BOro, Jaxe
IOJKJIACC, KOTOPBIN yKe HacJIeAyeT OT APYroro 6a30BOro Kjaacca.
ITOT BUJI B3aMMOOTHONICHUH, U3BECTHBIN KAK UCPAPXUS KAACCO8,

n3o6paxen Ha puc. 10.9.
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Knacc A
A

Hacnepgyet ot

Knacc B

A

Hacnepyet ot

Knacc C

Puc. 10.9. Uepapxus knaccos

Ha stom pucynke knacc C HacaenyeT oT Kracca B, koTopblii Ha-
caenyet ot knacca A. CiegoBaTtenbHo, kiaacc C ABIgeTCs IOJKIAC-
COM, a KJacc B — 6a30BbIi Kj1acc, HO Kjacc B Takxke aBiasgeTcs HoJI-
k1accoM kiacca A. Takum o6pazom, ki1acc B ucnosnnsger ode poun.
B momo6ubIX caydaax kaacc C HacaeayeT He TOTBKO BCE METO/bI
1 IepeMEHHbIE DK3EMILIApA B KJIacce B, HO Takke BCe METO/IBI U T1e-
PEMEHHBIE 5K3EMILISAPA B KIacce A. DTOT TUI HEPAPXUH MTOJIE3EH
MIpU CO3JAHNUM BCe Hosee crnenu@uuHbIX Kaacco. Kracc A moxkeTt
ObITH OYEHDb OOLIUM, KJIacc B — 6oiiee eTaIn3npoBaHHBIM,
aksacc C — eme 60see crieryuUIHBIM.

Ha puc. 10.10 mpeacTaBieH apyroii cmocod BOCIPUATHS B3aAUMO-

OTHOIIEHUH B UEPAPXUU KJIACCOB.

Knacc A

Knacc B

Knacc C

Puc. 10.10. Opyroi cnocob nsobpaxeHns Mepapxmmn Knaccos

31ech KJIUEHT BUJIUT TOJIBKO Kaacc G, HO 3TOT KJIaCcC COCTOUT
113 BCEX METO/OB U IEPEMEHHBIX 3K3EMILIAPa, ONPEeIeHHBIX CO-
BMecTHO B Kiaaccax G, Bu A.

ITakeT pygwidgets MCIONB3yeT HEPAPXHIO KJIACCOB JIIs BCEX BU-
mxeToB. IlepBbIii kace B pygwidgets — 3T0 aGCTPAKTHBIHN Kaacc
PygWidget, KOTOPBII MPEAIOCTABISAET 6a30BbIC (DYHKITMOHAIbHBIC
BO3MOYKHOCTHU BCEM BHU/JKE€TaM B makeTe. Ero koj coctout ns MeTo-

JAOB, KOTOPBIC ITIO3BOJISIOT OTO6pa)KaTb " CKpPbIBATDH, BKJIIOYATDH

330 Yacrs IIl. Mwkancynauns, nonumopdusm u Hacnenosakme



U BBIKJIIOYATD, IIOJIY4aTh ¥ YCTAHABJINBATb MECTOIIOJIOKECHHE U 1O~
JIy9aTh IICEBJOHUM (BHYTPEHHEE M) JIOG0T0 BUKETA.

B pygwidgets cymecTByIOT Ipyrue KJacchl, KOTOPbIE ICIOJIb3Y-
IOTCS B KQUeCTBE a0CTPAKTHBIX KJACCOB, BKJIIOYAS BBIIICYITOMSIHY-
TBIH PygWidgetsButton, KOTOPBII ABISETCS 6A30BBIM KJIACCOM
Jng TextButton u CustomButton. Puc. 10.11 jomken momoun npo-

SCHUTDb 3TN BSBAMMOOTHOIIICHU A.

PygWidget
A

Hacnepyet ot

PygWidgetsButton

/ WHenyeT or

TextButton CustomButton

Puc. 10.11. Mepapxus knaccos B pygwidgets

Kak Bugure, k1acc PygWidgetsButton SIBJISIETCS MOJAKIACCOM

PygWidget 1 6a30BbIM KJIACCOM JiJIst TextButton u CustomButton.

Cno)XHOCTL NPOrPaMMMPOBUHNS
C HacnepoOBAHUEM

IIpu HpOEeKTUPOBAHNU C UCIIOIB30BAHUEM HACJIELOBAHUS MOXKET
OKa3aTbCAd CJIOXKHDBIM IIOHATH, YTO U Ky/:[a IIOMEIATD. BI)I IIOCTOSIHHO
3azaere cebe Bonpocsl. JIo/sKkHA JTH 3Ta IepeMEeHHAsI 9K3EMILISIPA
ObITh B 6a30BOM KJiacce? JIocTaToOuHO iU OOIIEro Koja B O KJIac-
cax, 4TOOBI CO3/aTh METOJ B 6a30BOM KJjaacce? KakoBbI mogxopsue
mapaMeTpsl st MeToAa B noakaacce? Kaxoss! mogxopsiue mapa-
MCTpI)I 1 3HAYCHU I 110 yMOJI‘IaHI/IIO JJId ICIIOJIb30OBAHU S B 62130BOM
KJIacce, KOTOPBIiI OyJeT Iepeolpe/ie/IeH UM BBI3BAH U3 HOAKJIAcca?
HOHbITKa IIOHATD BSaI/IMOZ[efICTBI/Ie BCEX HepCMCHHbIX " ME€TO-
JIOB B HE€PAPXHU KJIACCOB MOKET OKA3aThCsI HEBEPOSITHO CJIOXKHOIA,
MYAPEHOMH U yApydalomeii 3ajadeil. ITO 0COGEHHO BEPHO IPH IIPO-
YTEHUN KOJIa MEPAPXHUU KJIacca, KOTopas 6blIa pa3paboTaHa apy-
N %0%0 HpOI‘paMMI/ICTOM. qTO6I)I IIOJIHOCTBIO ITIOHATDH, YTO HpOI/ICXO'
JUT, BaM, KaK IPABUJIO, HEOOGXOAUMO O3HAKOMHUTHCS C KOJOM

B 6230BOM KJIacce, IPOHIsA BECh MyTh BBEPX 1O NEPAPXHUU.
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Hanpuwmep, npecTaBuM nepapxuio, e Kjaacc D Gy/eT MoaKIac-
COM A, SIBJISIOIUMCS OJKIACCOM B, KOTOPBIiI B CBOIO Ouepeab Oy-
JIeT IO/KIaccOM 6a30BOro Kjaacca A. B kiracce D BbI MOXKeTe BCTpe-
TUTH KOJI, YbU BETBU OCHOBAHBI HA 3HAYCHUH IIePEMEHHON
AK3EMILIAPA, HO 3TA IepeMEHHAsl MOIJIA ObITh HE YyCTAHOBJICHA
B KoJie Ky1acca D. B Mo0GHBIX crygasix BbI JJOJUKHBI IOMCKATh Iepe-
MEHHYIO 9K3eMILIIpa B Koje Kiaacca C. Ecin ee Tam HeT, ciaeayer ro-
HCKATh B KOJI€ KJIacca B U TaK jaJjee.

ITpu NPOEKTUPOBAHUN MEPAPXUU KJIACCA, BEPOSITHO, TYUIINIA
€110co6 n36exaTh ATON MPOGIEMBI — BBI3BIBATH TOJBKO T€ METOJbI
U ICIIOJIb30BATh TOJBKO T€ IEPEMEHHBIC SK3EMILISPA, KOTOPbIE Ha-
CJIeIOTCS U3 IIPEABIAYINETo YPOBHS Hepapxuu. B namem npumepe
KOJ[ B KJIacce D JIOJDKEH BBI3BIBATD JIMIIb METO/BI B Kaacce C,

B TO BpeMs KaK Kjacc C 00SI3aH BBIIIOJHSTH BBI3OBBI TOJIBKO METO-
JIOB KJIacca B 1 Tak gajee. DTO yupoleHHas sepcus 3axona /leme-
mpor. ToBOPst MO-IPOCTOMY, BBI (IIOpa3yMeBast 00bEKTHI) JOJIKHBI
TOBOPUTH JIUIIb C BAITUMH OJU3KUMHU JPy3bsMU (GIHU3JIeKaAIHe
O0G'BEKTHI) M HUKOI/A HE PA3rOBAPUBATH C HE3HAKOMIIAMU (YasIeH-
Hble 06beKThI). ITogpoGHOE 0GCYKACHNE BBIXOAUT 32 PAMKH JIaH-
HOW KHUTH, HO B UHTEPHETE JOCTYITHO MHOKECTBO CCHLIOK HA 3Ty
TEMY.

Jlpyroii moaxos, 0 KOTOPOM MBI BIIEPBbIE YIIOMUHAJIH B IIaBe 4,
32KJII0YAETCS B MCIIOJb30BAHUH KOMNOZUYUU, B KOTOPOI OOBEKT CO-
371a€T K3EMILISP OLHOro min 6osee 06bekToB. Kiiouesast paznuna
COCTOUT B TOM, UTO HACJIEAOBAHUE IPUMEHSIETCS JUIS MOJCIUPOBa-
HUSI OTHOIICHUS «iS a», B TO BpeMs KaK KOMIIO3UIIUS UCIIOIb3YET OT-
Homrenue «has a». Hanmpumep, ecsiu HaM Hy)XeH BUJPKET spinbox (pe-
JAKTHPYEMOE TEKCTOBOE YHCIOBOE IIOJIE CO CTPEJKAMU BBEPX
U BHU3), MBI JJOJDKHBI HAIIHUCATD KJIACC SpinBox, CO3/AIONUIl HK3eM-
IISIpPBI 00beKTa DisplayNumber U IBYX O0bEKTOB CustomButton
Juist cTpesiok. Kaskblil 13 3TUX 0OBEKTOB yiKe 3HAET, KaK 00padaTsl-

BAaTh CBOU I1OJIL30OBATEJILCKUE B3aI/IMO,Z[CI>JICTBI/IH.
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MHOXECTBEHHOE HACJNIEALOBAHME

Bbi BMAENM, KAK KNACC MOXET HOCNEA0BATL OT APYrOro Kiacca.
Mo cytH, Python (kak HekoTopbie apyrue a3bikM NPOrpamMmmpo-
BAHMsl) NO3BONSET KNACCY HOCNEAOBATbL OT Honee YeM 0AHOroO
knacca. 9To HA3bIBAETCS MHOJNCecmeennoe naciedoganue. CUH-
Takcuc Python ans HacnepgoeaHus ot 6onee yem ogHoro knacca

AOBOJIbHO NPOCT:

class Hexkwmyi kjiacc (<BaszoBewi kjaccl>, <Ba30BEI KJIACC2>, ...):

OpHAKo BAXHO OCO3HABATH, YTO MHOXECTBEHHOE HACNEA0BAHME
CNoco6HO NPUBECTH K KOHPIIMKTY, Koraa 6asoBbie KAcchl, OT KO-
TOPbIX Bbl HACNEAYETE, COAEPKAT OAMHAKOBO HA3BAHHbIE METO-
Abl M/Mnu nepemeHHbie ak3emnnspa. B Python ectb npasuna
(u3BecTHble Kak nopadox paspeuerus memodos unm MRO) pns
peLueHus NofobHbIX NOTEHUMANbHBIX Npobnem. § cunTtato 3To
NPOABUHYTOM TEMOM M He ByAyT 3A€Ch PACCMATPUBATH, HO, ECIIU
Bbl XOTUTE yrnybuTbCs B Hee, Bbl MOXETE HOUTH NnoapobHoe obcy-
xgpeHue no agpecy https://www.python.org/download/
releases/2.3/mro.

910 6bLIA OYEHb OO'bEMHAS [IABA 110 TEME HACIEJOBAHUS: UCKYC-
CTBO «IIPOrPaMMUpPOBaHUsA 110 pa3Hulle». basosasd nxesa Hacien0Ba-
HHSI COCTOUT B CO3JIAHUM KJIacca (MOoAKIacca), KOTOPbIH BKIIOYAET
BCE METOJ(bI U IEPEMEHHBIE SK3EMILISIPA JPYroro kiacca (6a3oBoro
KJIacca), TAKUM 06pPa30M MO3BOJISISI BAM IIOBTOPHO HCIIOJIb30BaTh
CYIIECTBYIOIMIT KOJ. Bamy HOBbIE ITOAKIACCHI MOTYT BBIGPATH
HCIIOJTb30BAHNE UJIH IIEPEOIIPECICHIE METONOB 6A30BOr0 KJIAcCa,
a TaK’Ke olpeJieIeHre COOCTBEHHBIX METOIOB. MeTo/ B ojiKkIacce
MOYKET HAaTH 6a30BbIN KJIACC C IIOMOIIBIO BHI30BA super () .

MpI co3manu gBa kyacca InputNumber u DisplayMoney, KOTO-
pbl€ IPeAOCTABASIOT MHOTOKPATHO HCIIOJIb3yeMble (DYyHKIMOHAJIb-
HbIE BO3MOXXHOCTHU. DTU KJIACCHI PEAJN3YIOTCS KaK IMOAKIACCHI, UC-
IOJIL3YIONHE KJIACChI B TAKeTE pygwidgets B KayecTBe 6A30BbIX.

J106011 KINEHTCKUI KO/, MCIIOIb3YIONUHI ITOAKIACC, YBUJUT UH-

Tepdeiic, KOTOPBII BKJIIOYAET METO/DI, OIIPEAETEeHHbIE KaK
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B IOJAKJIACCE, TaK U B 6a30BOM Kacce. C IIoMOIIbLIO OJHOTO

U TOTO 3Ke 6a30BOro KJIacca MOKHO CO3/aTh JI000€ YNCJIO HOAKJIAC-
COB. AGCTPAKTHBIN KJIACC — 3TO KJIACC, HE IIPEJHA3HAYCHHBIHN JJIs
CO3IaHUS SK3EMILIAPOB KIMEHTCKUM KOJIOM, A CKOpee IpeJHa3Ha-
YEHHBIH JUIS] HACJIEOBAHUS ITOAKIaccaMU. AGCTPAKTHBIN METOJ —
9TO 6A30BBII KJIACC, KOTOPBIN doAdceH ObITH IIEePEOIIPeIeICH B KaxK-
JIOM TIOJIKJIACCE.

MpbI popaboTaay HECKOIBKO IIPUMEPOB, UTOOBI IPOJAEMOHCT PH-
POBaTh HACJEAOBAHNUE B TAKETE pygwidgets, BKIIOYAS HACIEHLOBA-
HME 000UX KJIACCOB TextButton u CustomButton oT 001Iero 6a3o-
BOT'O KJjacca PygWidgetsButton.

S mposeMOHCTPUPOBAJ BaM, KaK BBICTPOUTD HEPAPXUIO KJIac-
COB, TJIe KJIACC HACJIEJYET OT JJPYTOro Kjacca, KOTOPBIN B CBOIO OYe-
PEab HACJIEAYET OT TPETHErO KJIACCA U TAK Jajee.

HacxenoBaHue 6bIBa€T CIOKHBIM: YTCHUE UYXKOTO KOJIa CITOCO0-
HO IIPUBECTH K ITyTAHUIIE, HO, KAK MbI YO€/[MJINCh, HACJIEOBAHIE

MOYET OBITH HEBEPOATHO 3(P(EKTUBHLIM.



YNPABJIEHUE NAMSATLIO,
UCNOJIb3YEMOU OBBEKTAMM

B 51011 r1aBe g1 00bsICHIO HECKOJIBLKO BaKHDBIX KOH-
nenmuit Python n OOII, Taknx Kak ;KU3HEHHBIN

IUKJ O0bEeKTa (BKJI0YAA yAadeHIe OOHEKTOB)

U IIepeMEeHHBIE KJIACCA, KOTOPbIE He BIIChIBATIUCD
B IPEABITYITHE IJIABBI 3TOM 9acTH. YTOOBI CBA3ATh BCE 3TO
BOEJIMHO, MBI CO3/IaTUM HEOOBIIYIO UTPy. Takske S MO3HAKOMITIO
BAC CO CJIOTAMH, METOJIOM YIIPABAEHUS MAMATHIO JUIST O0BEKTOB. JTa
rJIaBa JIOJKHA 06ECTIEYUTh BaM JIydIiee MOHUMaHNE TOTO, KaK KOJ

MOJKET MOBJHUATH HA CIIOCOO UCIOJIb30BAHUS HAMSITU OObEKTAMU.

MKuzHeHHbIN UMK 06BbeKTa

B raBe 2 g onpenenna 00bEKT KaK «JaHHbIE ILTIOC KOJ, KOTOPBIHI
I[CI‘/JICTBYCT HAa HUX C TECUCHUEM BpeMeHI/I». H JOBOJIBHO MHOI'O rOBO-
PUII O JAHHBIX (IEPEMEHHBIE K3EMILISIPA) U O KOJAE, KOTOPBIN BO3-
JeHCTByeT Ha HUX (METO/BI), HO 0CO60 HE OOBACHU BpEMEHHO
acekT. FIMeHHO Ha 9TOM 4 371eCh U COCPEAOTOUYCh.

BbI yaxe 3HaeTe, 4TO HPOrpPaMMa MOKET CO3/[aBATh OO'BEKT B JIIO-
60e Bpems. HacTo oHa 6y/1eT CO3aBaTh OAUH NN 601ee 0OHEKTOB

Ha HA9aJIbHOM 3TaIll€ 1 UCIIOJIb30BATb X BO BPEMA CBOUX
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onepanuii. OHAKO BO MHOT'HX CJIyYasiX IPOrpPaMMa 3aX04eT Co-
3/1aTh OO'BEKT, KOT/[A OH €Il HY>KEH, a [IOTOM YIaJINTh, KOTAA 3aKOH-
YUT €ro UCIOIb30BATh, YTOOBI BHICBOOOAUTH UCIIOIb3yEMbIC OOBEK-
TOM pecypchI (TaMsATh, (PAIIIbI, CETEBBIE TOJKIIOUCHUS U TAK

I[aJIee). Hwuxe IPEeacTaB/JIC€HO HECKOJbKO IIPUMEPOB.

+ OO6BEKT «TPAaH3AKIIMU», KOTOPBIA UCIOIb3yeTCs, KOT/IA KIUCHT
COBEpIIAET 3JEKTPOHHYIO MOKYNKy. Korna mokymnka 3asepiiena,

OOBEKT YHUUTOXKAETCS.

« OG6BEKT I 06pabOTKH B3aUMOAECHCTBUSA B ceT MIHTEpHET, KOTO-

pblﬁ BbICBO60)K,I[aCTCH, Korjaa BSaI/IMO,Z[CI‘/JICTBI/IC 3aBCPIICHO.

- BpemenHbie 06bexThI B urpe. IlporpamMma MOXeT CO3JaTh 9K3€M-
MJIPBI MHOKECTBA KOMUH IJIOXUX ITapHEH, NHOTUIAHETSAH, KOCMU-
YeCKUX KopabJieil ¥ Tak fjajiee; KOrga UTPOK YHUUTOXKAET KA 0T

U3 HUX, IPOrpaMMa MOXKET YCTPAHUTD OA30BBIN OOBEKT.

BpemenHoli nepuoj, HaAYMHAA € CO3AAHUS SK3EMILIAPA OOBEKTA
11 IO MOMEHTA €I'0 YHUUTOKECHU S, HA3bIBACTCH HCUSHEHHDIUL UUKA.
YTOoO6bI HOHATD JKU3HEHHBIN ITUKJI 00BEKTA, B IEPBYIO OUEPE/b BaM
HEOOXOAMMO 3HATD O CBA3AaHHOI 6a30BOI KOHIIENIINU, KOTOPas
UMeeT OTHOIIEHNE K peatnsanuu oo6bekTos B Python (1 HekoTo-

poIx apyrux s3bikax OOII): o moacueTe cChLIOK.

Moacuer ccbINNOK

CymecTByIoT pa3iaudHble peaansanuu Python. /laxpaeiimee o6cy-
XKJI€HHE IIOJCYEeTA CChIIOK IIPUMEHMMO K O(UIINAIBHOI BEPCHH,
BpITymeHHOM Python Software Foundation, — Bepcun, 3arpy:xae-
MoIi ¢ caiita python.org, — KoTopas IIHPOKO U3BECTHA KAK
CPython. Jpyrue peanusaiuu Python MoryT ucrosib30BaTh Apyroi
HOAXOJ.

Yacts punocoduu Python coctont B TOM, 9TO IPOrPaMMUCTDI
HUKOT/[a HE JOJDKHBI 6€CIIOKOUTDHCH O JETANAX YIIPaBJICHU HaMs-
TB10. Python 3a6otuTcsa 06 aTom 3a Bac. OHako HaamIne 6a30BOTO
IpPEACTABJICHHA O TOM, Kak Python ynpasiser namarsio, 6yaeT 1o-
JIE3HBIM JUL HOHUMaHUS TOTO, KaK 1 KOI/a 00'bEKThI BO3BPAIIAIOT-
Cs B CUCTEMY.

Korzna nmporpaMma co3zaet ak3eMILIsgp 00beKTa U3 KJIacca,
Python BbiiessieT IaMATD A1 XPAHEHU S IIEPEMEHHBIX SK3EMILIAPA,

OIlpe/ieICHHBIX B KaIacce. Kask bl OOBEKT TaKKe COLEPKUT

336 Yacts III. Mkancynsuns, nonumopdusm u HacnegoBakme



JOIIOJIHUTEJIbHOE BHYTPEHHEE I10JI€ IO/ Ha3BAHUEM N00CUen CChi-
0K, KOTOPOE OTCJIEKUBAET, KAKOE KOJTHIECTBO PA3IHMIHBIX IIEpe-
MEHHBIX CChLIAETCS Ha 3TOT 00beKT. B tuctunre 11.1 g mokassisaio,
KaK 3TO paboTaeT.

®Daiin: ReferenceCount.py

# IlpyMep momcueTa CCBUIIOK

O class Square():

def init (self, width, color):
self.width = width
self.color = color
# cospmaeMm sk3eMIUIAp OOBEKTa
® osquarel = Square (5, 'red')
print (oSquarel)

# KoymduecTBO CCHUIOK OOBEKTa Square pabBHO 1

# HacCTparBaeM ele OIHY II€EPEMEHHYI IIJId TOIT'O Xe obbekTa
©® osquare2 = oSquarel
print (oSquare?2)

# KoymduecTBO CCHUIOK OOBEKTa Square pPaBHO 2

JIuctunr 11.1. OgHa nepeMmenHas (0Squarel), cceinarowasncs Ha o6bekT

f’ython 36 Print output (Grag bower right cormer 1o resize)
(kngwn limitations) <__main__.Square object at OxTfeaB3026780>

# Reference count example
class Square():

def __init__(self, width, color): Frames Objects
self.width = width

Global frame Square class
. = — -
et eator = cotor Square |« | | R setr. wia, coton)
# Instantiate an object oSquarel -.____“\ . - 4
: oSquarel = Square(S, 'red') \\ Sausre Instance
print{oSquarel) 'y color | “rea”
# Reference count of the Square object is 1 vadth|s

# Now set another variable to the same object
=+ |4 oSquarel = oSquarel

print{oSquarel)

# Reference count of the Square object is 2

Edit this code
line that just executed
=t next kne to execute

Puc. 11.1. OpHa nepemennas (0Squarel), cecbinaowascs Ha 06bekT

Mb1 MokeM ucnonb3osatsh Python Tutor (http://pythontutor.com/)
JUIS IPOXOKACHU A Halero koxa. Haunnaem ¢ mpocroro kiacca
Square @, colepKalero HECKOJIbKO II€PEMEHHDIX dK3eMILIAPa. 3a-

TEM CO371aEM IK3EMILIAP 0OBEKTA U IPUCBANBAEM €TI0 IEPEMEHHOMN
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oSquarel @. Ha puc. 11.1 moka3aHo, 9T0 MbI BUANM IIOCJIE CO3/1a-
HUS 9K3EMILIAPA IIEPBOro 00'beKTa: IepeMeHHas oSquarel cchlia-
€TCs Ha 9K3EMILIAP KJacca Square.

Jlasee MbI ycTaHABJIMBAEM BTOPYIO IIEPEMEHHYIO JUISl CChIIKHI
Ha TOT OO'bEKT Square © u BbIBOJA 3HAUEHU S HOBOI IIEPEMEHHOI.
OG6parure BHUMaHHE, YTO OllepaTop oSquare2 = oSquarel He co-
3/aeT HOBYIO Konnio oobekTa Square! Ha puc. 11.2 nokasaHo, 4To

MbI BUAMM ITIOCJIE€ BBIIIOJTHEHU A 3TUX JIBYX CTPOK.

Python 3.6 Print outout (dreg lower right cormner Lo reite)
(known limitations) <__main__.Square object at Ox7TeaBd026788>
<__main___Square object at Ox7fea@d026788>
# Reference count example

class Square():
def __init__({self. width, color):
self.width = width Global frame Squire class
self.color = color — fus

Frames Objects

Saume {5 " —nit_ _‘:‘r;;_{self. width, color)
# Instantiate an object oSquarel |*-. = 2
oSquarel = Square(S, 'red’) oSquare2 = Sausre Fatance
print{oSquarel) color | "red”
# Reference count of the Square object 15 1 ah|s

# Now set another variable to the same object
oSquare? = oSquarel
print{oSquarel)
# Reference count of the Square object is 2
Edit this code
lene that just executed

=+ noxt line (0 execute

Puc. 11.2. lee nepeMeHHble, CCbINAIOWMECS HA OAMH U TOT Xe 06bekT

Ob6e nnepemeHHble oSquarel U oSquare2 CCbIAIOTCS HA OAUH
U TOT e OOBEKT Square. B BepxHEM 6JI0KE BbI TAKKE MOXKETE BU-
JI€Th, 4TO JIBA BbI3OBA print () 0T06pa>1<a10T OJIUH 1 TOT X€ aJipec
namaTu. CaexoBaTelbHO, KOJIUYECTBO CCBLIOK OOBEKTA TEIephb paB-

HO 2. Ecsii 661 MBI COOGMPATHICH HA3HAYUTD EIIE O/[HY ITEPEMEHHYIO:

oSquare3 = oSquare2 # mmm oSquarel

KOJIMYECTBO CChUIOK BO3POCJIO OBI 10 3 (IIOTOMY UTO BCE TPH ITe-
PEMEHHbIE CCBLIAINCH Obl HAa OAUH U TOT K€ 00bEKT) U TAK Aajee.

IToxcgeT ccblIOK 06BEKTA BaXKEH, IOTOMY UTO, KOT/[a KOJIIJe-
CTBO JJOCTUTAET Hy/s, Python oTMedaeT cooTBeTCTBYyIOIYIO TAMATD
Kax 6OJIbIIE HE HCIIOAb3yeMYIO IPOrPAMMOI. DTO HA3BIBACTCS (b
nomevennvim xax mycop. B Python ects coopmuk Mmycopa, KOTOPBIi
3aITyCKAETCS JIJIsI BOCCTAHOBJICHU S JTIOOBIX GJIOKOB MAMATH, TIOMeE-
YEHHBIX KaK MYCOP; 1 pPACCMOTPIO 3TO UyTh IO3THEE.

CranpapTHas 6u6imorexa Python conepxut pynkimio

getrefcount (), KOTOpasi BO3BpaIlacT YUCJIO IIEPEMEHHBIX,
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CCbLIIAIONINXCA HA OOBEKT. 3,]1er MbI UCIIOJIb3YEM €€, ITOOBI yBU-
AC€TDb IIOJACYCT CCbIJIOK ITOCJIC CO3JaHM A IIEPBOTO 3K3EMILIsSIpa 00bEK-

Ta Square U3 KJjacca Square:

oSquarel = Square (5, 'red')
print ('Reference count is', sys.getrefcount (oSquarel))

Ha sxpan BBIBOAMTCS YUCIO 2. ITO MOXKET OKA3aTbCS HEOKU-
JAHHBIM: CKOPEE BCETO, BBI OKUJIAJU, YTO YUCI0 OyaeT paBHoO 1. Ox-
HAKO, KaK OO'BSICHSACT JOKYMEHTAIN PyHKIUHN: «Bo3spamaemoe
YHCJIO OOBIYHO HA OJIUH BBIIIE, YEM BbI MOIVIM ObI O3KH/IATH, TIOTOMY
YTO OHO BKJIIOYAET (BPEMEHHYIO) CCBLIKY B KAU€CTBE APryMEHTa

getrefcount () ».

YBenuyeHne KOIMYECTBA CCbIJIOK
CymecTByeT HECKOJIBKO CITOCOG0B, KOTOPBIMHU MOKHO YBEJIUIHUTD

KOJIMYECTBO CCHLIIOK OOBEKTA.

1. KOI‘ZLa IIPHUCBANBACTCA JOIIOJTHUTC/IbHAA IIEPEMEHHAS NJI51 CChIJIKM

Ha TOT K€ CaMbIi OO'BEKT:

oSquare2 = oSquarel

2. Korga o6bekT mepeaetcs B PyHKITUIO U, CIEAOBATEILHO, JTOKAb-
Has [1apaMeTp-lIepeMeHHas YCTAHABIMBAETCH JJIS CCHLIKU

Ha OO'BEKT:

def myFunctionOrMethod (oLocalSquareParam) :
# oLocalSquareParam Temepb CCEJIAETCS Ha TO Xe, YTO M apIyMeHT
<body of myFunctionOrMethod>

myFunctionOrMethod (oSquarel) # BrBEBaeM OGYHKUMIO U IepernaeM OOBEeKT

3. KOI‘ZLa 00BEKT IIOMENIA€TCA B KOHTCﬁHCp, TAKOM KaK CITMCOK WJIU

CJIOBAPb:

myList = [oSquarel, someValue, someOtherValue]

Ecan oSquarel YK€ CCblIaCTCsI Ha O6’b€KT, TO ITOCJIE UCIIOJITHE-
HUS 3TOU CTPOKH CIIMCOK COACPKUT JOIIOJTHUTEJIbHYIO CChLIKY

Ha TOT JKe OOBbEKT Square.
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YMeHbLUeH e KONUMYecTBa CCbIJIOK
ILJIH YMCHLLHCHI/IH KOJIM9eCTBA CCHIJIOK TAKKE€ €CTh HECKOJIBKO CIIO-
c060B. YT0o0bI X MIPOAEMOHCTPUPOBATD, JaBaliTe CO34a UM 00BbEKT

1 YBECJIUYIUM €O KOJINYICCTBO CCbIIOK!

oSquarel = Square (20, BLACK)

oSquare2 = oSquarel

myList = [oSquarel]

myFunctionOrMethod (oSquarel) # Be3HBaeM OGYHKLMVIO ¥ [HepelraeM OOBeKT

Korpa sanyckaerca myFunctionOrMethod (), KOJTMYECTBO CChI-
JIOK 0O'bEKTa KOIIUPYETCA B JIOKATLHYIO HapaMeTp-TIepeMEHHYIO JJIs
HCIOJb30BAHUA BHYTPH (PyHKIUH. KOIMuecTBO CCHIIOK 3TOro 00b-
eKTa Square HA TEKyIIMIl MOMEHT PaBHO 4: BCe IIepeMEHHbIE OOLEK-
Ta, OJIHA KOMUSI BHYTPU CHUCKA IUIIOC ITApaMeTP-IICPEMEHHAs BHY-

TPHU PYHKIIUH. TO KOTUIECTBO CCBLIOK MOXKET OBITH YMEHBIIEHO.

1. Korna nepenasnavaeTcs q06asd IepeMeHHas, KOTOpas CChLIACTCSA

Ha 06 bekT. Hanpumep:

oSquarez2 = 5

2. Korja nokagbHas IepeMEHHasd, CChbLIAIONMASICS HAa OOBEKT, BBIXOUT
n3 o6sactu BuauMocTu. Korna mepemenHas cosaeTcs BHyTpU
¢yHKITNN MM MeTOAA, 06JACTh BUAUMOCTH 3TOH IIepEMEHHON
orpaHmueHa JaHHOU pyHkueil nim metonom. Korga sakanuusa-
€TCs BBIIOJIHEHUE TEKYIeH (PYHKIIMYU UM METO/Q, 3Ta IIEPEMEHHAs
GYyKBAJIBHO YXOAUT. B Tekymem nmpumepe, Koraa
myFunctionOrMethod () 3aBepiraeTcs, JOKaJbHasA IEpeEMEHHAS,

CChLIAOIasACA Ha O6'beKT, HNCKJII0YA€TCA.

3. Korma o6bekT yranseTcs n3 KOHTEHHepa, TAKOro Kak CIIUCOK, KOp-

TEX MU CJIOBAPD, HAIIPUMEDP, € ITOMOIILIO:

myList.pop ()

Bpi3oB MeTOa remove () CIUCKA TaKXKe YMEHBIIUT KOJTMYIECTBO

CCBLIOK.
4. Korja BbI HCIIOJIb3yeTe onepaTop del, UTOObI IBHO YAIUTD IIepe-

MEHHYIO, KOTOpasd CChLJIACTCS Ha 00BEKT. DTO UCKTIOUAET nepeMeH-

HYIO 1 COKpala€T KOJIUICCTBO CCbIJIOK o0beKTA:

del oSquare3 # ymanseMm NEepPeMeHHYIO
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5. Ecau Koanu4ecTBO CChLIOK KOHTCﬁHepa o0beKTa (B JAAaHHOM CJ1y4dac

myList) CXOAUTCS K HYJTIO:

del myList # y myList ecTb 3JIeMEHT, KOTOPEIM CCHUIAETCS Ha OOBEeKT

Ecin Yy BaC €CTb II€PEMEHHAs, CChLIIAIOMASICA Ha O6’LCKT, U1 BbI XO-
THUTE COXPAHUTD €€, HO n36aBUTHCA OT CChIJIKHU Ha O6’b€KT, MOJKETE

BBLIIIOJIHUTE OIIEPATOP, IOOOHDIN 3TOMY:!

oSquarel = None

ITO COXPAHUT UM IIEPEMEHHON, HO CHU3UT KOJUYECTBO CChI-
JIOK OO'bEKTA.

Hekponor

Korga xon1m4ecTBo cChLIOK O6BEKTa CXOAUTCA K HyT0, Python
3HAET, YTO OOBEKT MOKHO 6e30IacHo yAaauThb. IIpsamo nepex yuu-
YTOXEHHEeM 06bekTa Python BeI3bIBAET MAarndecKuii METOA 3TOTO
00DbeKTa 1Mo/l Ha3BaHueM _ del (), 9TOOBI COOOUTUTDL OOBEKTY
0 €ro rpaaymei KOHInHe.

B m1060M K1acce BbI MOKETE HAIINCATh COGCTBEHHYIO BEPCUIO
MeTtoma del (). B Hee momycTHMO BKJIIOYUTD TI060H KO, KOTO-
PBIi BBI XOTUTE, YTOOBI OOBEKT BBIIIOIHSLI, IIPEXKIE YeM UCYE3HET
Hascerna. Hampumep, Banr o6beKT MOXET 3aXOTETD 3aKPBITh (aTi,
3aKPBITh CETEBOE COCTUHEHNUE U TAK Jajee.

Korna o6bexT ynansercs, Python mposepser, ccorimaorcs an
KaKue-Tnb0 ero nepeMeHHbIe 9K3eMILTSIpA Ha APYTrre OO bEKTHI.
Ecam 3T0 Tak, KOJIMYECTBO CCBUTOK 3TUX OOBEKTOB TAKKE YMECHBIIA-
etcs. Ecam B pesyabTaTe KOTUIECTBO CCBIIOK IPYTOTO OOBEKTA CXO-
JUTCS K HYJTIO, TOTAA 3TOT OOBEKT TaKXKe yaaasgeTrcs. Takoit Tumn
LIEITHOTO MJIM KACKA0H020 YAAIEHUS MOKET HOIPY3UTHCS HA CTOJBKO
CJI0€B B TTYOUHY, Ha CKOJTBKO 3TO Heobxoaumo. B inctunre 11.2

IpeACTaBJIEH IPUMED.

®Daiin: DeleteExample_Teacher_Student.py

# Kmacc Student

class Student () :
def init (self, name):
self.name = name

print ('Creating Student object', self.name)
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(1] def del (self):
print ('In the __del  method for student:', self.name)

# Kiacc Teacher
class Teacher():
def init (self):
print ('Creating the Teacher object')
2] self.oStudentl = Student ('Joe')
self.oStudent2 = Student ('Sue')
self.oStudent3 = Student ('Chris')

(3] def del (self):
print ('In the __del  method for Teacher')

# cosmaem skzeMuiap ofwekTa Teacher (m, Takum obpasoMm, oOwekTH Student)

O oTeacher = Teacher ()

# ymangem o6wekT Teacher
© del oTeacher

Jluctunr 11.2. Knaccel, gemoHcTpupylowme metogpl  del ()

3zmech y Hac ecTh 1Ba Kjaacca: Student n Teacher. OcHOBHOM
KOJ CO3/[a€T dK3EMILISIP OAHOro 00bekTa Teacher @, a ero metox
__init__ () co3maeT Tpu nepeMeHHbIE K3EMILIsIpa Kaacca
Student @, no oxHoii fus Joe, Sue u Chris. CiregoBaTebHO, TOCIE
3amyckay oobekTa Teacher eCTh TPHU IEPEMEHHBIE IK3EMILIIpa
00beKTOB Student. BoIxogHbIE JaHHBIE 3TOU IEPBOI YACTHU CJIE-

AyIoIIue:

Creating the Teacher object
Creating Student object Joe
Creating Student object Sue
Creating Student object Chris

Jlasee OCHOBHOM KOZ MCTIOJNB3YeT orepaTrop del, 9TOODI yIAJIUTh
00DbeKT Teacher ©. HOCKOJIbe MbI Haltucaau Mmetox  del ()
B KJacce Teacher ©, BLI3bIBAETCS 3TOT METOJ, 00seKkma Teacher,
KOTOPBIX (B LeJIAX AEMOHCTPAIIUN) JTUIIb BBIBOAUT COOOIECHUE.

Korna ynansercs o6bekT Teacher, Python sBuaut, aTo on conep-
AT TPH IPYTUX o6bekTa (Tpu 06bekTa Student). [ToaTomy Python
CHIDKAET KOJMYECTBO CChLIIOK B KaXKI0OM U3 3TUX 00bEKTOB ¢ 1 10 0.

Kak ToTbKO 5TO TpOU30ILIO, BBI3BIBAETCSA MeTOR,  del ()
00beKkTOB Student @, 1 KaX bl U3 HUX BLIBOAUT COOOIIEHNE. 3a-

TEM IaMSATh, UCIIOJIb3yeMasd BCEMU TPEMSI ob0beKkTamMu Student,
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IIOME€Ya€TCA KaK MyCOP. BbIXOllH])Ie JAaHHbIE B KOHIIE IPOrpaMMbI

cJeayIomue:

In the del method for Teacher

In the del method for student: Joe
In the del method for student: Sue
In the del method for student: Chris

ITockosnbky Python oTciexuBaeT nojicYeT CChLIOK JJIsl BCEX 00b-
€KTOB, BaM PEJIKO, €CIIN BOOOIIE KOrIa-Tu6o MIPUAETCH 6ECIIOKOUTh-
cs1 00 yHpasjaeHuU NaMsAThIo B Python 1 HeyacTo BKIIOYaTh METOZ
_del (). OHAKO BbI MOKETE UCIIOJAb30BAThH orieparop del, 4TO-
ObI IBHO ykaszarb Python yramutn OOBEKTHI, KOTOPBIE 3aJ€HICTBYIOT
o4eHb GoJIbIINE OObEMBI ITAMITU, KOTJ[A BbI YK€ UX HE UCIIOJIb3YETE.
Hanpumep, BbI MOKETE 3aXOTETh yAJIUTh OOBEKT, 3arpysKalolui
GOJIBIIOE KOJUUYECTBO 3AIMMCeR 13 6a3bI JAHHBIX UJIX MHOTO 1/13o6pa-
JKEeHUU, IT0CJIe TOTO KaK Bbl 3aKOHYMJIU UCIIOJIb30BaTh ero. Tak:ke
HET rapaHTUH, YTO Python 6y216T BbI3bIBATHb MeTOA _ del (), KO-
rjia MporpaMMa 3aBepiraeT paboTy, IO3TOMY BaM CJIeAyeT nsberarb
IIOMEIEHM S B HETO JIOOOT0 KPUTUYECKU Ba)KHOTO 3aBEPIIAIONIETO

IporpaMMmy Koja.

C6op mycopa

Korza o6bexT yransercs 1nbo 3a c4eT KOJTMYECTBA CCBIJIOK, CXO/Is-
IMIUXCS K HYJIO, IN6O C IIOMOIIBIO SIBHOTO UCIIOIb30BaHUs OllepaTopa
del, KaK IPOrPAMMUCT BbI JJOJUKHBI CYUTATh OOBEKT HEAOCTYITHBIM.
OnHaKo KOHKpPETHAs peajn3alnus COOPIIUKa Mycopa IOJIHO-
cThlo 3aBucUT OT Python. /I Bac He BaKHBI IeTaIu AJITOPUTMA,
KOTOPBII penIaeT, Korja BbIIOJHATD TEKYIUIA KoJ coopa Mycopa.
OH MOXKET 3alyCcKaThCs, KOIJia Ballla IporpaMMa CO3/1aeT dK3EMILIS-
pbl 06bexTa u Python He06X04UMO BBIAEIUTD IAMATh, IUOO B IPO-
M3BOJILHO BLIOPAHHBIE MOMEHTBI BDEMEHH, IN6O0 B KOHKPETHO yCTa-
HOBJICHHBIE CPOKHU. AJITOPUTM MOXKET MEHSATHCS B PA3JIUIHBIX
Bepcusx Python. Kaxoii 6s1 on nu 6611, Python noza6orurcs o c60-

pe Mycopa, U BaM HET HYK/Ibl 6€CIIOKOUTLCS O CIIeNUMUKE.

Mepemennbie knacca

S moxpob6HO pacckasas o TOM, KaK IEPEMEHHBIC 9K3EMILISIPA OIIpe-
JEJISTIIOTCSI B KJIACCE U KAK KAXKABIN OOBEKT, IJIsI KOTOPOrO CO3AaH

3K3EMILISP U3 KJIACCa, TOJydaeT CO6CTBEHHBIH HA60P BCEX
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nepeMeHHBIX dk3eMIngpa. Ilpepukc self. ncnoabayercs s
UIeHTU(PUKAIIUY KaKJJ0l IepeMeHHOU sk3eMILigpa. OfxHaKo Bbl
TaKKe MOKETE CO3/laTh nepementvle KAACCa Ha yPOBHE KJIacca.

MepemenHas knacca

I'IepeMeHHcm, KOTOpdAg onpefensercd B Knacce M KoOTopas NPUHAAJIEXHAT eMy.
Y KQAXA0ro Knacca eCctb TO/IbKO 04HA nepeMeHHas, He3aBUCMMO OT TOro, CKOJIbKO
3K3eMnisapos 3TOro Knacca 6bino co3aaHo.

Bur co3JlacTe IEPEMCHHYIO KJIaCCa C IIOMOIIbIO OII€paTOpPa IIpU-
CBanBaHU, KOTOprfI IO COIVIAII€HUIO IIOMEIMAETCA MEKY oIlepa-

TOpPOM class U IEPBBIM ONEPaTOPOM de £ CIeIyI0mmuM 06paszom:

class MyDemoClass () :

myClassVariable = 0 # co3maeM nepeMeHHYI0 kjlacca ¥ npucBamsaem e 0

def init (self, <otherParameters>):
# Tpoumurt xon

ITockosbKy nepeMeHHas Kjacca HIPUHAAJIEKHUT KIacCy, B METO-
Jlax KJJacca Bbl OyfleTe CChLIaThC Ha Hee B Byujie MyDemoClass.
myClassVariable. Y Kaxg0oro oobekra, JJis KOTOPOTO CO3/IaH 9K~
3EMILIAP U3 KJIacCa, €CTh JOCTYII KO BCEM IIEPEMEHHBIM KJlacca,

Ol peJIEIEHHBIM B KJIaCCE.
CymiecTByeT Ba TUIIMYHBIX BAPUAHTA UCIIOJIb30BAHU S IEPEMEH-

HBIX KJIaCCa: OIPEACTICHNEC KOHCTAHTDbI U CO3JJTaH1E CHCTIYUKA.

KoHcTaHThI NEepeMEeHHbIX Kiiacca

Bor moxxeTe CO3JaThb IICPEMCHHYIO KJ1acca JJIs1 UCIIOIb30OBAHU A

B Ka4ECTBE KOHCTAHTDI CICAYIOIMUM 00pa3oM:

class MyClass () :

DEGREES IN CIRCLE = 360 # cosmaeM KOHCTaHTy [I€PEMEHHOM KJjacca

YTOO6BI HONYIUTD ZOCTYH K 3TOH KOHCTAHTE B METOJAX KJIACCa,
BBI IOJUKHBI HancaTh MyClass .DEGREES IN CIRCLE.

HamomuanwM, uto Ha camom ziesie B Python HeT koHCTAaHT. BMecTo
3TOTO CYMECTBYET COMIAIIEHNE CPEAU MpOorpaMMucToB Python, uro
1062 nepeMeHHas, Ybe UM COCTOUT TOJIBKO U3 OYKB BEPXHETO pe-
TUCTPA, A CJIOBA pa3fiesIeHbl HUKHUMU NOJUYEePKUBAHUSMU, JTOJKHA
paccMaTpUBaATHCA Kak KOHCTAHTA. 1o eCcTh IOA0GHBIH TUII IepEMEH-

HOU HUKOTI/[A He JOJIKEH IIepeHa3HAYaThC .
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MbI TakKe MOKEM MCII0Jb30BATh KOHCTAHTbI IEPEMEHHOMN KJIac-
ca, 9YTOObI COKOHOMUTE PECYPCHI (maMATh 1 BpeMs). [Ipeacraspre,
YTO BbI HUIIETE UTPY, B KOTOPOU CO3AAETCH MHOTO 3K3EMILIAPOB
KJacca SpaceShip. Mbl BomomaeM KaPTUHKY KOCMUYECKOTO KO-
pabua u noMenaeM (aiil B HAIIKy ¢ IMEeHeM images. I1pexe yem
paccMaTpuBaTh IEPEMEHHbBIE KJIacca, METOA _ init () Hamero
KJIacca SpaceShip JOJUKEH HAadyaTh C CO3/JaHUS 9K3EMILIAPA OOhEK-

Ta Image CJAEAYIOIUM OOpPA3OM:

class SpaceShip():
def init (self, window, ...):
self.image = pygwidgets.Image (window, (0, 0),
'images/ship.png')

JroT MeTox XopoIo padoraeT. OfHAKO KOAUPOBAHHE 11000~
HBIM 00pPa30M O3HAYAET, YTO HE TOJBKO KaXKJIOMY OOBEKTY, IK3EM-
ILISIPp KOTOPOTO GBI CO3/1aH U3 KJacca SpaceShip, morpedyercs
BpeMs /IS 3arPy3KU U300pakKeHHU A, HO TaK)Ke KaKIblil OO bEKT 3a-
HHUMaET BCIO IAMATh, HEOOXOJUMYIO JIJI IPEJACTaBICHU A KOIIUI
TOT'O JK€ N300paKeHHsA. BMECTO 3TOro MbI MOKEM CEIATh TAK, YTO-
OBl KJTacC 3arpyaJ n300pa’keHre OfNH pa3, a 3aTeM KasKIbIil 00b-
€KT SpaceShip UCIIOIb30BAJ OJHO H300paKEHHE, XPaHIIeecs

B KJIACCE, CJIEAYIONUM 06pa3oM:

class SpaceShip():
SPACE_SHIP IMAGE = pygame.image.load('images/ship.png')
def init (self, window, ...):
self.image = pygwidgets.Image (window, (0, 0),
SpaceShip.SPACE SHIP IMAGE)

O6bekT Image (B pygwidgets, Kak IPUMEHSIETCS 3/[€Ch) MOXKET
HCIIOJIB30BATH JTIOO0M Iy Th K M300PAKEHUIO MU YXKe 3aTPYKEHHYIO
KapTUHKY. Pa3penienue Kiaccy 3arpyskarb H300paskeHHE TOJIbKO
00uK pas yckopsieT 3aIycK U HPUBOJUT K CHIKEHUIO 00'beMa HC-

HOHbSyeMOfI IIaMATH.

MepemeHHbIE KNACCA AN NOACUETA

BTOpOﬁ CII0CO0 UCII0JIb30BaTh IIEPEMEHHYIO KJIaCcCa — OTCJICIKHNBA-
HHME KOJINYECTBA O6'I)€KTOB, AJI51 KOTOPbIX ObLIN CO31aHbI 9K3€EM-

ISPl U3 Kjaacca. B mmctunre 11.3 nokasan npumep.
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®Daiin: ClassVariable.py

# Kmacc Sample
class Sample():

(1] nObjects = 0 # nepemenHasa kjiacca Sample
def init (self, name):
self.name = name
(2] Sample.nObjects = Sample.nObjects + 1

def howManyObjects (self):
(3] print ('There are', Sample.nObjects, 'Sample objects'

def del (self):
(4] Sample.nObjects = Sample.nObjects - 1

# cospaeMm sk3eMIyApPH 4 OOBLEKTOB

oSamplel = Sample('A'")

TR

oSample2 = Sample

T

('"B")
oSample3 = Sample('C'")
oSample4 = Sample('D'")

# ynmansgem 1 oOBEKT
del oSample3

# onpernejigeM, CKOJIBKO Yy HacC eCTb

oSamplel.howManyObjects ()

Jiuctunr 11.3. Mcnonb3oeaHue nepeMeHHOM Knacca Ans noacyeta o6beKToB, AN KOTOPLIX
6bIn1 CO3[aHBI 3K3EMNNAPLI U3 KNacca

B xiacce Sample nObjects — 3TO HepeMeHHad KJacca, HIOTOMY
YTO OHA ONpEZieICHa B O6TACTH BUAUMOCTHU KJIACCA, OOBITHO MEXKAY
oneparopoM class u nepsbiM oneparopom def @. OHa UCIOIB3Y-
eTCs IS TIOAICYeTa YUCTA CYIMECTBYIOIUX OOBEKTOB Sample U MHU-
MaJIU3UPYeTCs HyleM. Bce MeTo/bI CChLIAIOTCSA HA 3Ty IEPEMEH-
HYIO, HCIIOIb3yst UMsI Sample.nObjects. Kax it pas, xorjpa
CO3/1aeTCs HK3EMILISAP OObeKTa Sample, YMCJIO yBeJIndnBaeTcs @.
Korzna kakoii-To 9K3eMILISAp yAaddeTcs, 4uciao ymenpiaercs @. Me-
TOox howManyObjects () coobmaer TEKyIee YHCIO .

OCHOBHO KOJ| CO3JJa€T YE€ThIpE OOBEKTA, 3aTEM YaJIeT OJUH.

HpI/I BbIIIOJIHEHUH 3TA IIPOTPaMMa BbIBOAUT:

There are 3 Sample objects
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Co6upaem Bce BOEaUHO: NPUMEP NPOrPaAMMbBI
«lllapb»

B aTOoM pasjesie Mbl BO3bMEM HEKOTOPOE KOJUYECTBO PA3TUIHBIX
KOHIIENIUI, KOTOPBIE YK€ PAaCCMOTPEIU, U COBMECTUM UX B OTHO-
CUTEJILHO IPOCTON UT'Pe — 10 KpaliHEel Mepe MPOCTON € TOUKHU 3pe-
HUA NToJIb30oBaTe . Mrpa GygeT npeacTaBiIsaTh HEKOE KOJTMYECTBO
HIAPOB TPEX Pa3MEPOB, KOTOPBIE EPEMENAIOTCS B OKHE BBEPX.
Lesb mosb3oBaTe st — 3aCTaBUTD JIOMHYTDH KaK MOJKHO GoJblIee
KOJIMUECTBO MIAPOB, MPEKJE YEM OHU BLLIETAT 3a IPEJEIbl BEPX-
Hel yacTu okHa. 3a MaJIeHbKHUeE Mapbl npucsanBaeTca 30 OUKOB,
3a cpeguue — 20 0oukoB, a GosbuIue mapel cToAT 10 ouKoB.

Hrpy MOXHO pacIupuTh, YTOOLI OHA BKJIIOYAIa MHOT'O YPOBHEM
C apaMu, ABUKEHUE KOTOPBIX YCKOPAETCS, HO MTOKA €CTh TOJIbKO
OJIMH ypOBEeHb. Pazmep 1 MecTonoioxkenne mapa BLIOUPAIOTCS ITPO-
u3BOJbHO. Ilepes KaxaAbIM payH/OM CTAHOBUTCH JOCTYITHA KHOIIKA
Start, KoTOpas MO3BOJAET IOJb30BATENIO CBITPATH €IIE Pas.

Ha puc. 11.3 npeacTaBieH CKpUHIIOT UT'PBI B I€CTBUU.

Puc. 11.3. Ckpunwor urpsl «LLaper»
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Ha puc. 11.4 noka3aH KaTaJOr IPOEKTA JJIs UTPBbI.

Name

* Balloon.py
= BalloonConstants.py

= BalloonMgr.py

v [ images

nG

i)

@ redBalloenLarge.png

@ redBalloonMedium.png

® redBalloonSmall.png
# Main_BalloonGame.py

~ [ sounds

balloonPop.wav

Puc. 11.4. Karanor npoekra urpbi «LLlapei»

Hrpa peanusyercs yeTbIpbMs UCXOAHbIMU (paiiiamMu Python.

* Main_BalloonGame.py OCHOBHOI KO/, BBITOTHAET OCHOBHOM

UK.

+ BalloonMgr.py Conepxur kyacc BalloonMgr, KOTOPBIH 06paba-

TBIBAET BCE OOBEKTHI Balloon.

* Balloon.py Conepxut kacc Balloon U MOAKIACCHI

BalloonSmall, BalloonMediumu BalloonLarge.

+ BalloonConstants.py Copep>KUT KOHCTAHTBI, UCITOTb3yeMbIe 6oree

YeM OHUM (aifiom.

Ha puc. 11.5 mokasan cxema peaansanuy 06 beKTa.

' OcCHOBHOW Kopf '
Y

BalloonMgr

Balloon

Balloon

Balloon Balloon

Puc. 11.5. Cxema o6bekrta urpsbi «LLapbi»
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OcuosHoI1 Koy (Haxoxsamuiicsa 8 Main_BalloonGame.py) coznaet
OJIH SK3EMILIAP o0beKTa MEHe/[Kepa mapoB (oBalloonMgr)

U3 Kjacca BalloonMgr. Mene/pkep Mapos 3aT€M CO3/Ja€T HEKOTO-
PO€ KOJIMYECTBO 3K3EMILIAPOB IIAPOB, KAKbII M3 KOTOPBIX BBIOU-
paeTcs NpOU3BOTLHBIM 06pPa30oM U3 KJIaccoB BalloonSmall,
BalloonMediumu BalloonLarge, n COXPAHSET dTOT CIIUCOK 00Db-
€KTOB B IlepeMeHOol sk3eMILigapa. Kaxanii 00beKT Balloon ycTa-
HABJUBAET co6CTBeHHy10 CKOPOCTH, OUYKHU U IPOU3BOJIbHYIO HaYa b~
HYIO ITO3UITUIO BHU3Y OKHA.

CoryacHO JaHHOU CTPYKTYpP€, OCHOBHOM KOJ| OTBEUYAET 32 IIPEJI-
CTaBJIEHUE BCETO M0JIb30BaTENLCKOro nuTepdeiica. Ou B3aumopei-
CTBYET JIUIIb ¢ oBalloonMgr. oBalloonMgr BSaI/IMO,Z[efICTByeT
co BceMu o6bekTaMu Balloon. CrexoBaTebHO, OCHOBHOM KO
Jlayke He 3HAET O CYIEeCTBOBAHUU 00bexkToB Balloon. OH JloBepsieT
MEHE/[JKepPy mapoB 3a60Ty o Hux. JlasaiiTe nmpoiijiemcs 1o pasaind-

HbIM 9aCTAM IPOrpaMMbI 1 IIOCMOTPHUM, KaK pa60TaeT Kaxjaasd.

MOAYJI b KOHCTAHT

ITa CTPYKTYpa NPEACTABJISICT HOBBIF METO JJIs1 PaOOTHI C HECKOJIb-
kumu paiiramu Python, kaxaplil 13 KOTOPBIX OOGIEITPUHATO Ha3bI-
BaTh M00Y4b. Ecyiu BBI OKA3a/IMCh B CUTYAIUH, T/[e HECKOJbKIM
Mozayasam Python TpebyeTcs 1ocTyn K OTHUM M TEM K€ KOHCTAHTAM,
XOpOIINUM pemeHueM GyJieT Co3/JaTh MOY/Ib KOHCTAHT U UMIIOPTU-
pOBaThb €ro BO BCE MOJYJIM, KOTOPbIE UCIIOJIb3YIOT KOHCTAHTDI.

B nucrunre 11.4 npogeMoHCTpUPOBAHbI HEKOTOPbIE KOHCTAHTDI,

onpezenennsie B BalloonConstants.py.

®Daiin: BalloonGame/BalloonConstants.py

# KOHCTAHTH MCIOJIb3YyTCS 0oJiee ueM OOHMM MomyJjieM Python

N BALLOONS = 15 # KOJIMYeCTBO WapoOB B payHIe MUIPH
BALLOON MISSED = 'Missed' # map BemIeJ 3a Npenessl OKHa
BALLOON MOVING = 'Balloon Moving' # map nsuraeTcs

Jinctuur 11.4. Mopaynb KOHCTAHT, KOTOPBIM UMMOPTUPYETCS APYTMMU MOAYASMU

ITo BCero UMb TPOoCTOi atin Python, koTopslit cogepkuT
KOHCTAHTBI, obmue JIst 601ee 9eM oHOTO MoAysi. OCHOBHOMY
KOZly HY’KHO 3HATb, CKOJLKO HMEETCS IMAPOB, YTOOLI OTOGPA3UTH
3TO KOJUYeCTBO. MeHe)Kepy IapoB HEOOXOAUMO 3HATH KOJIMYe-

CTBO, 9TOOBI OH MOT CO3JaThb 9K3CMIIISIPbI IPABUJIBHOTO
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KOJIM4eCcTBa OOBbEKTOB Balloon. ATOT NOAXO HEBEPOATHO YIPOIIa-
€T IIPOIleCC U3MEHEHNU A KOJIMYeCTBa 00beKTOB Balloon. Eciu Gbr
MBI JOGABUJIN YPOBHH C Pa3JIMYHBIM KOJUYECTBOM IIAPOB, TO MOT-
Jiu1 GBI CO3/]aTh CIIMCOK MJIM CJIOBAPh TOJILKO B IAHHOM (aiie,
ay BCEX OCTAIbHBIX (paiiIoB OLLIT ObI JOCTYI K 3TOM MH(POPMAITUH.
Jlpyrue jiBe KOHCTaAHTBI HCIIOIb3YIOTCS B KaXI0M OO hEKTE
Balloon B Ka4yeCTBE UHAMKATOPOB COCTOSHUA IO MEPe IPOIBUKE-
HUs nrapa B okHe BBepX. Korza a nepeliny k 06Cyk/1€HUIO UT'POBOTO
IpoIiecca, Bbl yBUAUTE, YTO MEHEKep mmapos (oBalloonMgr) 3a-
IpaNIIBaeT y KaX/0To 00beKTa Balloon ero COCTOSHNE U KaK bl
OOBEKT OTBEYAET OJHOMN U3 3TUX JABYX KOHCTAHT. Pasmemenue 06-
IMMUX KOHCTAHT B MOJLyJIE X UMIIOPT 3TOTO MOJYJIA B MOAYJIU, UCIIOJIb-
3ylolye KOHCTAHTBI, — IPOCTOH 1 9 (PEeKTUBHDINA METOZ 1 0bec-
II€YEeHU A TOTO, YTOOBI PA3IMYHbIE YACTU IIPOTPAMMBI
HCIIOJTb30BaJIN COIJIACOBAHHbBIE 3HAUEHU . DTO XOPOMUI IpUMep
npuMmeHeHus npunnumna «He mosropsiics» (Don't Repeat Yourself,

DRY) nyrem omnpeseseHus 3HAYCHUIT B OJJHOM MECTE.

OCHOBHOI1 KOJ{ HAIIIETO IIpUMepa IIPOr'PaMMBbI, IIPOAEMOHCTPH PO-
BaHHBIN B iucTuHre 11.5, caepyer 12-marosomy mabda0Hy, KOTOPBIHI
s ICII0JIb30BAJI Ha IPOTSKEHUH 3TOM KHUTH. OH 0TOOpa’KaeT OYKH
I10JIL30BATEJISA, COCTOSIHIE UTIPbl U KHOIIKY Start B HYDKHEH 9acTu
OKHa, a TAK)KE pearupyeT Ha IeJT4OK II0Tb30BaTEs 110 KHOIIKE
Start.

®Daiin: BalloonGame/Main_BalloonGame.py

# OcHoBHOM konm murpsl "llape"

#1 - VMnopTupyeM [IaKeTH
from pygame.locals import *
import pygwidgets

import sys

import pygame

from BalloonMgr import *

#2 — OnpenesniseM KOHCTAHTH

BLACK = (0, 0, 0)

GRAY = (200, 200, 200)
BACKGROUND COLOR = (0, 180, 180)

WINDOW WIDTH = 640
WINDOW HEIGHT = 640
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PANEL HEIGHT = 60
USABLE WINDOW HEIGHT = WINDOW HEIGHT - PANEL HEIGHT
FRAMES PER SECOND = 30

#3 - VHMLMaIM3UPyeM OKpyXeHMe pygame

pygame.init ()

window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))
clock = pygame.time.Clock ()

#4 — 3BarpyxaeMm B3JIEMEHTH: M300paxeHyrsd, 3BYKM U T. I.
oScoreDisplay = pygwidgets.DisplayText (window,
(10, USABLE _WINDOW HEIGHT + 25),
'Score: 0', textColor=BLACK,
backgroundColor=None, width=140,
fontSize=24)
oStatusDisplay = pygwidgets.DisplayText (window, (180,
USABLE _WINDOW HEIGHT + 25),"'"', textColor=BLACK,
backgroundColor=None, width=300, fontSize=24)
oStartButton = pygwidgets.TextButton (window, (WINDOW WIDTH - 110,
USABLE WINDOW HEIGHT + 10),'Start')

#5 - VHMLMAIMBUPYEM IepeMeHHHE
oBalloonMgr = BalloonMgr (window, WINDOW WIDTH, USABLE WINDOW HEIGHT)
playing = False @ # xmeM, noka [NOJb30BATEJb HE HaxXMeT KHONKy Start

#6 — BECKOHEUHBIA LIUKJII
while True:
#7 — IlpoBepsgeMm Hanuuye CcOOBTMM M oOpabaTHBaeM MxX
nPointsEarned = 0
for event in pygame.event.get():
if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()

if playing: @
oBalloonMgr.handleEvent (event)
theScore = oBalloonMgr.getScore ()
oScoreDisplay.setValue ('Score: ' + str(theScore))
elif oStartButton.handleEvent (event): ©
oBalloonMgr.start ()
oScoreDisplay.setValue ('Score: 0')
playing = True
oStartButton.disable ()

#8 - BHIoJIHAeM OeMcTBMA "B pamkax dperima
if playing: @

oBalloonMgr.update ()

nPopped = oBalloonMgr.getCountPopped ()
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nMissed = oBalloonMgr.getCountMissed ()

oStatusDisplay.setValue ('Popped: ' + str(nPopped) +

' Missed: ' 4+ str(nMissed) +

" Out of: ' + str(N_BALLOONS))
if (nPopped + nMissed) == N _BALLOONS: ©

playing = False
oStartButton.enable ()

#9 — OummaeM OKHO
window.fill (BACKGROUND_COLOR)

#10 - PumcyeM BCe BJIEMEHTH OKHa
if playing: @

oBalloonMgr.draw ()

pygame.draw.rect (window, GRAY, pygame.Rect (0,

USABLE WINDOW HEIGHT, WINDOW WIDTH, PANEL HEIGHT))

oScoreDisplay.draw()
oStatusDisplay.draw ()
oStartButton.draw ()

#11 - OOGHOBJIZEM OKHO
pygame.display.update ()

#12 - JesaeMm maysy
clock.tick (FRAMES PER SECOND) # oxupaHue pygame

Jinctunr 11.5. OcHosHowu ko urpsl «LLlaper»

Kox ocrOBaH Ha O1HOIT 6y/1€BO IEepEMEHHOM playing, ycTaHOB-
JIEHHOH IO YMOJYaHHIO B 3HAUYCHUE False, YTOOBI HO3BOIUTD MOJTb-
30BaTEJIO HAYATH UTPY, Haxas Start @.

Korna playing paBHO True, OCHOBHOIT KOJ| BHI3BIBAET METOJ
handleEvent () @ meHemkepa mapoB oBalloonMgr, 4To6bI 00pa-
60TaThb BCE COOBITHA. MBI BBI3BIBAEM METO]] MEHEKEPA MIAPOB
getScore (), YTOODI MOTYIUTH OYKU, 1 OOHOBJISIEM TEKCT ITOJISI OUKOB.

ITo 3aBepmeHNN UTPELI TPOTpaMMa XIET, ITOOBI TOJIb30BATEIb
HaKaJI Ha KHOIIKY Start ©. Korza merqox 1o KHOIKe IPOU30LIe,
MeHeKePy MIapoB MpeJIaraeTCsl HadaTh UTPY, a IMOJb30BATEb-
CKUi mHTEepdelic OGHOBIIETCH.

B xaxnmom ¢peiime, ecau urpa samymieHa, MbI OTIIPABJISIEM COO0-
meHue update () MEHEKEPY MapOB 0, UHUITUUPYS €ro nepesaThb
coobmenne update () BceM mapam. 3aTeM 3aIPAIIMBAEM Y MEHe-

JUKEPa IapoB KOJIUYICCTBO OCTABIINXCA U JIOITHYBIINX MIAPOB. Mbpr

352 Yam Il Whkancynguus, nonumopdusm u HacnefoBaHue



HCIOJIB3YeM 3Ty HH(POPMAITUIO I OOHOBJIEHU S II0Jb30BATENbCKO-
ro unrepdeiica.

Korza moxp3oBaresib 3acTaBUII JIOIHYTD BCE MIAPBI MJIA TIOCJIE]-
HMII IIap BBLJIETAET 32 IIPEJE/Ibl OKHA, MBI YCTAHABIMBAEM II€PEMEH-
HyIO playing B 3HaueHUe False 1 aKTUBUPyeM KHOIKy Start ©.

Kon pucosanus odens npoct @. C moMoIbio MeHeKepa MbI PH-
cyeM mapbl. 3aTeM n3o6paXkaeM HUKHIOIO IIAHENIb C JAaHHBIMU CO-

CTOSIHUSI 1 KHONIKOU Start.

Menepixep wapos

MeHexep IapoB OTBEYAET 32 OTCIEKMUBAHNE BCEX ITAPOB, BKJIIO-
yas co3/laHue 00BEKTOB Balloon, yKasaHHUE KaXXJOMY U3 HUX HApU-
coBaTb cebd, yKazaHUe KaK/JIOMY IepeMeIaThCa U OTCIEKUBAHNE
KOJINU€CTBA JIOIMHYBIIMX U IPONYIEHHBIX mapos. B iuctunre 11.6

CONIEPIKUTCS KOJ Kyacca BalloonMgr.

®Daiin: BalloonGame/BalloonMgr.py

# Kijacc BalloonMgr

import pygame

import random

from pygame.locals import *

import pygwidgets

from BalloonConstants import *

from Balloon import *

# BalloonMgr ymnpaBiseT CIOMCKOM OO0BekTOB Balloon

class BalloonMgr () :

def init (self, window, maxWidth, maxHeight) :
self.window = window

self.maxWidth = maxWidth

self.maxHeight = maxHeight

def start(self):
self.balloonList = []
self.nPopped = 0
self.nMissed = 0

for balloonNum in range (0, N_BALLOONS) :
randomBalloonClass = random.choice((BalloonSmall,
BalloonMedium,
BalloonLarge))
oBalloon = randomBalloonClass (self.window, self.maxWidth,
self.maxHeight, balloonNum)
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self.balloonList.append(oBalloon)

def handleEvent (self, event):
(4] if event.type == MOUSEBUTTONDOWN:
# IBuraeMmcs "B oOpaTHOM HampabJieHuu", UYTOOHB CaMEIA
# BepxHWM wap JIONHYJ
for oBalloon in reversed(self.balloonList):
wasHit, nPoints = oBalloon.clickedInside (event.pos)
if wasHit:
if nPoints > 0: # ymangeMm sTOT wap
self.balloonList.remove (oBalloon)
self.nPopped = self.nPopped + 1
self.score = self.score + nPoints

return # He HYXHO MNPOBEPSATH IOPyTMe

(5] def update (self) :
for oBalloon in self.balloonList:
status = oBalloon.update ()
if status == BALLOON_ MISSED:
# llap BRIIEJN 3a IOpenesitl OKHA, yIajigeM eTo
self.balloonList.remove (oBalloon)
self.nMissed = self.nMissed + 1

(6] def getScore (self):

return self.score

(7] def getCountPopped (self):
return self.nPopped

(8] def getCountMissed (self) :
return self.nMissed

9] def draw(self):
for oBalloon in self.balloonList:
oBalloon.draw ()

Jinctunr 11.6. KnaccBalloonMgr

ITpn co3mannm 5K3eMILISIpAa MEHEKEPY IMAPOB COOOIAETCS IIH-
puHa 1 BbicoTa okHa @, 1 OH COXpaHAET 3Ty HH(POPMALIUIO B IIepe-
MEHHDBIX SKBCMHJIHpa.

BasxHa KoHIEnIIUs, Jexalas OCHOBe MeToza start () @. Ero
I[eJIb COCTOUT B MHUITUATU3AIINH JI000H MepeMEHHO 3K3eMILIApa,
HEOOXOAUMOU 151 payHza Urphl, IO3TOMY OH BbI3bIBAE€TCS KaKAbII

pas3, Korja nojab30BaTe/Ib HAYMHACT UTPATD. 3npech start ()
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C6paCbIBaeT KOJIMYECTBO JOIHYBIIMX U IPOIYIEHHBIX NIAPOB. 3a-
TEM OH IPOXOJUT ITUKJ, KOTOPBIA CO3/aeT BCe 00beKTHI Balloon
(nponsBoano BbI6paHHbIe Cpeau Tpex pa3jJndHbIX PasMepPOB C UC-
IIOJIb30BAHUEM TPEX PA3IUIHBIX KJIACCOB), U COXpaHSET UX B CITHC-
ke ©. Kax b1 Pas, Korja MeToJ| CO31aeT 00beKT Balloon, OH nepe-
JIa€T B OKHO €TI0 MU PUHY U BBICOTY. (st nanpHenero
pacmupeHus BCeM o0bexkTaM Balloon MPUCBANBAETCA YHUKAJIb-
HBII HOMEP.)

IIpu xax10M IPOXOKAECHUY OCHOBHOTO ITMKJIa OCHOBHOM KOJ
BBI3bIBAET METOJ handleEvent () MeHe)Kepa apoB 0. 31ech MBI
IIpOBEPSEM, IMEJTKHYJI JIU II0JIb30BaTEb I10 KaKOMy—JII/I6O O6’beKTy
Balloon. Ecin o6HapyxkeHHOE coGbITHE 6BLTO MOUSEDOWNEVENT,
KOJT r[epe61/1paeT Bce 00beKThI Balloon, crpamuBas y Kaaoro
13 HUX, IPOU3OIIE JI IeJT4Y0K BHYTpH mapa. Kaxapiii Balloon
BO3BpanaeT 6yJIeBO BhIPpAKEHUE, YKa3bIBas, 3aCTABUJIMN JIU €T0 JIOII-
HYTb, ¥ €CJIK 3TO TaK, TO COOOIAET KOJUYECTBO OUYKOB, KOTOpOE
JIOJIZKEH ITOJIyYUTh 3a 3TO MMOJIb30BATEb. (Kon HaCTpOEeH IMOOOHBIM
06pa3oM JIs JJaJbHENIIEro pacIIuPeHusi, 4TO o6cy>1<;[aeTc;1 B IIpU-
MEUYaHUU B KOHIIE 3TOTO pas;[ena.) 3areM MeHeKep IapOB UCIIOJIb-
3yeT MEeTOJ| remove (), 4TOObI UCKJIIOYUTH 3TOT Balloon U3 CBOETo
CIIMCKQ, YBEJIUYUBAET KOJTUYIECTBO JOIMHYBIIUX IAPOB U OOHOBJISIET
OUYKU.

B xax 0l nTepaniu OCHOBHOI'O ITUKJIA OCHOBHOI KOJi TAKK€ BbI-
3bIBAa€T METOJ| MEHE)KEePa MapoB update () e, KOTOPBIN IIepejacT
3TOT BBI30OB BCEM IlIapaM, coobmas um: 06HOBUTH ceOsa. Kax bIii
map IepeMelaeTcs BBEPX 0 9KPaHy B COOTBETCTBUU CO CBOEH Ha-
CTPOUKOI CKOPOCTHU 1 BO3BPAIAET CBOE COCTOSHUE: 6O OH BCe
€ele IBUXKETCH (BALLOONiMOVING), JAnGO OH BBIIIEJ 3a BEPXHIOIO
9acTh OKHA (BALLOON MISSED). Eciu map nponycTuiam, MeHeKep
IAaPOB yAQJISIET €r0 U3 CBOETO CIIMCKA U YBEJIUYUBAET KOJIUIECTBO
MPOITYIEHHBIX MAPOB.

Memnexep mapos IpefoCTaBasgeT TPU METO/ A TeTTEpPa, KOTO-
pbl€ HO3BOJISIIOT OCHOBHOMY KOJIY IIOJIYy4UTH OYKU 0, KOIMYECTBO
JIOTTHYBIINX @ u IPOITYIEHHBIX IIAPOB 0.

Kasip1ii pas, Ipoxo/si OCHOBHOM IIMKJI, OCHOBHOI KO/l BbI3bIBa-
€T METOJ| MEHEKePa MapoB draw () 0. Memnexep mapos He J0JI-
JKE€H HUYEro prcoBaTh caM, HO OH r[epe61/1paeT 00beKThI Balloon
U BBI3BIBAET JIJISI KAXKJIOTO METOJ draw () . (O6paTI/ITe BHUMAHUE
3/leCh Ha ouMOop(du3M. Y MeHe [Kepa NIapoB eCTh MeToJ| draw () ,

Uy KQKJIOro 00'bekTa Balloon ecTb MeTOJ draw () .)
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npumeyAHUE B KadecTBe NCIIBITAHUSA TONPOOYHTE PACIIIPHUTD 3TY UTPY, UTOOBI
OHa BKJIIOYAJIa HOBbIU THII (I10JKJacc) Balloon —MegaBalloon.
ITycTs 1151 TOTO, YTOOBI 3ACTABUTD JJOMHYTh MegaBalloon, moTpe-

GyeTcs Tpu mendka. 'paduka BkiIoyeHa B 3arpy3Ky 3TOIM UTPBI.

Knacc wapos 1 06beKrbl

M HakoHel, y HaC €CTb KJIACChI APOB. YTOOBI yCUIUTD KOHIIEIIIIUIO
HacsenoBaHud us riaasel 10, monyns Balloon.py BkmodaeT abcTpakT-
HBII 6a30BBII KJIACC IO HA3BaHUEM Balloon M TPU MOAKJIACCA:
BalloonSmall, BalloonMediumu BalloonLarge. MeHe/:pKep
HIAPOB CO3AAET dK3EMILIAPDbI O0bEKTOB Balloon U3 3TUX IMOAKJIAC-
coB. Kaxxp1i1 mojKiracc BKJIIOYaeT JUIIb METO/, __init (), KOoTO-
PBblil IepeoIpeaeIseT U 3aTeM BbI3bIBA€T aOCTPAKTHBII METOA
__init__ ()BxkJacce Balloon. Kaxgoe nzobpaxxeHue Msa4da MOSB-
JISIeTCsI B IPOM3BOJIBHOM MeCTe (II0J] HIKHE 4acThIO OKHA) U GyjeT
IepeMemaTbCsl BBEPX Ha HECKOJIBKO ITNKCeIell B KaKJoM (peiime.

B nuctunre 11.7 nokasan xox kaacca Balloon U €ro MojKJIACCOB.

®aiin: BalloonGame/Balloon.py

# BaszoBm kjlacc Balloon m 3 momkJiacca

import pygame

import random

from pygame.locals import *

import pygwidgets

from BalloonConstants import *

from abc import ABC, abstractmethod

Q® class Balloon (ABC) :

popSoundLoaded = False
popSound = None # 3arpyxaeMm, KOTHa [I€PBHI AP CO3IaH

@abstractmethod
(2] def init (self, window, maxWidth, maxHeight, 1ID,
oImage, size, nPoints, speedY):
self.window = window
self.ID = ID

self.balloonImage = olmage
self.size = size
self.nPoints = nPoints

self.speedY = speedY¥Y
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if not Balloon.popSoundLoaded: # 3arpyxaeM TOJIBKO B II€PBBEIL pas
Balloon.popSoundLoaded = True
Balloon.popSound = pygame.mixer.Sound ('sounds/

balloonPop.wav')

balloonRect = self.balloonImage.getRect ()
self.width = balloonRect.width

self.height = balloonRect.height

# noMmemaeM map B Npernejiax WUPUHBEL OKHAa,

# HO I[IOI HMWXHEM TI'paHuLen

self.x = random.randrange (maxWidth - self.width)
self.y = maxHeight + random.randrange (75)
self.balloonImage.setlLoc((self.x, self.y))

3] def clickedInside (self, mousePoint):
myRect = pygame.Rect (self.x, self.y, self.width, self.height)
if myRect.collidepoint (mousePoint) :
Balloon.popSound.play ()
return True, self.nPoints # True 3mecs ofozHauaeT, UYTO
# ero JgionHyu
else:

return False, 0 # He JIONHYJIM, HET OUKOB

(4) def update (self):
self.y = self.y - self.speedY # o0OHOBIISEM [10O3ULUIO
# y Mo ckopocTu
self.balloonImage.setlLoc((self.x, self.y))
if self.y < -self.height: # BrmmeN 3a BEpPXHOO YaCTb OKHA
return BALLOON MISSED
else:
return BALLOON_ MOVING

e def draw(self):

self.balloonImage.draw ()

e def del (self):
print (self.size, 'Balloon', self.ID, 'is going away')

@ class BalloonSmall (Balloon) :
balloonImage = pygame.image.load('images/redBalloonSmall.png')
def init (self, window, maxWidth, maxHeight, ID):
oImage = pygwidgets.Image (window, (0, 0),
BalloonSmall.balloonImage)
super (). init (window, maxWidth, maxHeight, ID,
oImage, 'Small', 30, 3.1)

® class BalloonMedium(Balloon) :

balloonImage = pygame.image.load ('images/redBalloonMedium.png")
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def init (self, window, maxWidth, maxHeight, ID):
oImage = pygwidgets.Image (window, (0, 0),
BalloonMedium.balloonImage)
super (). init (window, maxWidth, maxHeight, ID,
oImage, 'Medium', 20, 2.2)

© class BalloonLarge (Balloon) :
balloonImage = pygame.image.load('images/redBalloonLarge.png')
def init (self, window, maxWidth, maxHeight, ID):
oImage = pygwidgets.Image (window, (0, 0),
BalloonLarge.balloonImage)
super (). init (window, maxWidth, maxHeight, ID,
oImage, 'Large', 10, 1.5)

Jluctunr 11.7. Knacce Balloon

Kiacc Balloon — 310 abcTpakTHBI K1ace @, mosromy
BalloonMgr CO3JA€T 9K3EMILISAPBI OOBEKTOB (IPOU3BOJIBHBIM 00-
pa3oM) u3 KJgaccoB BalloonSmall @, BalloonMedium @

1 BalloonLarge ©. Kaxablil U3 3TUX KJIACCOB CO34A€T OOHEKT
pygwidgets Image, 3aTeM BBI3bIBA€T METOJ, __init () B 6aso-
BOM KJlacce Balloon. Mbl pasindaeM maphbl C IOMOIbIO apIyMEeH-
TOB, IPEACTABIAIOMHIX N300pakeHUE, pa3Mep, KOJIUIECTBO OYKOB
U CKOPOCTb.

Merox  init () B kiacce Balloon @ coxpaHseT uHpOpMa-
LHIO O KaXKJOM IIape B IePEMEHHBIX dK3eMILIApa. Mbl nosrydaem
MPSMOYT'OJbHOE N300pakeHNE MApa U 3alIOMUHAEM €T0 IMUPUHY
U BBICOTY. YCTAHABIUBAEM IIPOU3BOIbHYIO FTOPU30OHTAJIBHYIO II03H-
LU0, KOTOPas 00€CIeYHT IOTHOE OTOOpakeHe KapTUHKH LIapa
BHYTPHU OKHA.

Besiknit pas, korga npoucxogut MOUSEDOWNEVENT, MEHeEIKep
mraposB nepedupaeT o6beKThl Balloon U BBI3BIBAET JJIS KAXKJOTO
MeTox clickedInside () ©. 3xecs kox mpoBepsieT, 6pLI0 U OGHA-
pykeHo MOUSEDOWNEVENT BHYTPHU TEKYIIETO LIapa. Ecau sTo raxk,
Balloon BOCHPOU3BOJUT JOHAIONIUICS 3BYK U BO3BPAILAET OyJIeBO
BBIPpA)KEHHE, YTOOBI COOOIMUTD, YTO IO APy METKHYIN, a TAKXKE
KOJIMYECTBO OYKOB, KOTOPOE JaeT 3TOT map. Ecin meryka He 6bLI0,
OH BO3BpaIlaeT False U HOJIb.

B kaxxzom ¢ppeliMe MeHeKep MIapOB BbI3bIBAET METOJ
update () aag Kaxaoro Balloon (4} KOTopbn‘/’I OOHOBJISIET MMO3UIUIO
y 9TOro Balloon IyT€M BBIYUTAHUS €TI0 COGCTBEHHON CKOPOCTH,

4TOOBI NEPEMECTUTDHCSI BbIIIC B OKHE. Ilocie nuamenenus IIO3UITU
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MeTox update () BO3BpamaeT an60 BALLOON MISSED (ecsu OH
ITOJTHOCTBIO BBIIIEJI 32 IIPEJEIbl BEPXHEr0 Kpas OKHA), THO0
BALLOON MOVING (4TOGBI yKa3aTh, YTO OH BCE €IIE B UTPE).

Metoxn draw () IpocTO prUCyeT H306paskeHHE apa B COOTBET-
CTBYIOII[EM MECTOIOIOXEHUH (X, y) ©. XoTsa no3unus y COXpaHs€eT-
€ KaK 3HaY€HMeE C IUIaBaloeil TOUKOH, pygame aBTOMaTUIECKH IIpe-
006pa30BBIBACT €TO B IIE€JIOE YHCJIO JIJISl PA3MEIECHUS ITUKCEIEH B OKHE.

Ilocinennuii MmeTox _del () @ 6bL1 106aBIEH A5 OTIAKA
u 6yxaymeil paspadorku. Kaxaplil pas, Koraa MeHeKep IapoB yAa-
JISIeT IIap, BbI3bIBaeTCI MeTO del () aToroBalloon. s ne-
MOHCTPAIIUU OH ITOKA IIPOCTO BBIBOJUT COOOIIEHNE, KOTOPOE OTO-
G6paxaeT pasMep nmapa 1 HACHTU(PUKAIMOHHBII HOMEP.

Kora nporpamma 3anyIeHsa 1 1oJb30BaTelb HAYUMHAET IeJI-
KaThb 110 IIapaM, Mbl BUJIUM CJIE€IYIOIIVE BbIXOHbBIE JJAHHbIE B OKHE
000JIOUYKU U KOHCOJIU:

Small Balloon 2 is going away
Small Balloon 8 is going away
Small Balloon 3 is going away
Small Balloon 7 is going away
Small Balloon 9 is going away
Small Balloon 12 is going away
Small Balloon 11 is going away
Small Balloon 6 is going away
Medium Balloon 14 is going away
Large Balloon 1 is going away
Medium Balloon 10 is going away
Medium Balloon 13 is going away
Medium Balloon 0 is going away
Medium Balloon 4 is going away
Large Balloon 5 is going away

Korza urpa 3aBepiiena, nporpaMmma /€T, II0Ka I0JIb30BaTeIb
ImeJIKHeT 1o KHomke Start. ITocse menyka 1o KHOIKe MeHeKep
IIAPOB BOCCO3/IACT CIIMCOK OOBEKTOB Balloon U cOPACKIBACT €ro

NEPEMCHHDIC 9K3CMILIAPA, U UTPA HAYMHAETCA 3aHOBO.

yl'lpﬂ BNASIEM NOMSATDbLIO: CJZTOTbI

Kaxk MbI yske 06CysKaau, KOT/A BbI CO3AETE SK3EMILISP 00BEKTA,
Python ponxeH BbIAEIUTD MECTO /15 IEPEMEHHBIX 9K3EMILIAPA,
onpezieIeHHbIX B K1acce. ITo yMoyaHUIo OH JieJ1aeT 3TO € IOMOIIBIO

CJIOBApsI CO CHEIUANIBHBIM UMeHeM _ dict . UToOBI yBUAETD 3TO
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B JICfICTBI/II/I, BbI MOJKETCE ,Z[O6aBI/ITb TaKyIO CTPOKY B KOHIIC ME€TOAa

__init__ () 06oro kiacca:

print(self. dict )

CiioBapb — IPEKPACHBIH CIIOCO0 MPEACTABUTD BCE IEPEMEHHBIE
9K3EMILIAPA, TOTOMY UYTO OH IMTHAMUYCH, TO €CTh MOXKET YBETHUIN-
BAThCA KKJIBIN pa3, korga Python BcTpeuaeT mepeMeHHYIO 3K3eM-
IIspa, KOTOPYIO OH JI0 3TOTO He BUJIE B Kjacce. XOTs s pEKOMEH-
JIYI0 MHATTHAIN3UPOBATDH BCE IIEPEMEHHBIE K3EMILIIPa B BaIlleM
MeToxe init (), cpaKTI/IquKH BbI MOJKETE ONPEJECJIUTD IIepe-
MEHHBIE 5K3EMILISAPA B TIOO0M METOJIE, 1 OHU OyyT JOOABICHDI, KO-
IZIa METOZ BBIIIOJIHAETCA B IIePBbIN pa3. HecmMoTps Ha TO 4TO TMYHO
A CYUTAIO CJAEAYIONEe IIIOXOM UAEH, 3TO JIEMOHCTPUPYET BO3MOK-

HOCTb JMMTHAMHNYCCKU [[063.BJIHTI) IIEPEMECHHDIC 9K3EMILISAPA B OOBEKT:

myObject = MyClass ()
myObject.someInstanceVariable = 5

YT06BI 06ECIEUNTD TAKYIO BO3MOKHOCTD, CJIOBAPH OOLITHO pea-
JIU3YIOTCS HAYMHAS C JOCTATOYHOTO KOJTUUIECTBA CBOOOJHOTO MeCTa
JJI IPEACTABICHUS HEKOTOPOI'O KOJIMYECTBA I€PEMEHHDIX 9K3€M-
masgpa (TOYHOE YHCIO0 — 3TO BHYTPeHHs feTanb Python). Korma
BCTPEUYAETCS HOBAS II€pEMEHHAS 9K3EMILIAPA, OHA JOOABIAETCS
B CJIOBApb. Ecmm B Hem 3akaHumBaeTca MecTo, Python fo6asasger
eme. OGBIYHO 3TO PAbOTAET XOPOIINO, ¥ ITPOTPAMMHUCTBI HE CTAJIKHU-
BAIOTCS C IPOGIEeMaMU PEeATU3ANH.

OnHAKO IPEACTaBAM, UTO Y BAC €CTD CAEAYIONTUH KJIACC C IBYMS
IEePEMEHHBIMU 9K3EMILISIPA, CO3JAaHHBIMU B METOAE  init (),
U BBI 3HAETE, UYTO BAM HE MMOTPEOyeTCA JOOABIATD €lle KaKHe-Tuo0

IIEPEMEHHDIC 9K3CMILIAPA:

class Point () :
def init (self, x, y):
self.x = x
self.y =y

# IOMNOJIHUTEJIbHBIE MeTO bl

Tenepb IMPCEAIIOJIOKHNUM, 9YTO BaM HYKHO CO3/1aTb 9K3CMILJIAPbI
O4YeHb OOJILIIOrO KOJINYECTBA (COTCH TbICAY NJIU TAKE MI/I.TI.TII/IOHOB)
00OBEKTOB U3 5TOTO Kjaacca. B HO}Z[O6HOM CJy4dae 9TO MOKET B O6H_ICI‘/JI
CJIIOKHOCTH IPUBECTH K 6OJIbIJ_IOMy KOJIMYECTBY IIOTPAYCHHOI'O BITY-

cTyio mpoctpaHcTsa namatu (RAM).
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YT0OBI CIIPAaBUTHCS € 3TOH IMTOTEHI[UATHHON HAIIPACHON TPATOM,
Python npespocTrasisieT Apyroil moaxo, U3BECTHBIN KaK ¢A0MbL, JJ1s
IpeJCTAaBIEHU IEPEMEHHDIX dK3eMILIgpa. Mesa cocTout B ToM,
YTO BBI MOKETE COOOIUTDL Python nmena Bcex nepeMeHHBIX 3K3eMII-
napa 3apanee u Python 6yzeT ncnonb3osaTh CTPYKTYPy JaHHBIX, KO-
TOpasd BbIIEIAET POBHO CTOJLKO MECTA, CKOJLKO HEOOX0UMO
MIMEHHO /I 3TUX II€PEMEHHBIX dK3eMILIApa. YToObI MCIIOIb30BATD
CJIOTBI, BAM HEOOXOAMMO BKJIIOUHTD CIIEI[UAIBLHYIO IIEPEMEHHYIO

Kjiacca 7slotsi, 4TOOBI OIIPEAC/INTD CIINCOK II€EPEMEHHDBIX!

__slots = [<instanceVarl>, <instanceVarz2>, ... <instanceVarN>]

Bort xak 6y}1€T BBIIVIAACTD N3MCHEHHAS BEPCUA IIPUMEPA HAIICTO

Kjracca:

class PointWithSlots() :
# OnpernesigeM CJIOTH TOJIBKO IJIS IBYX [e€peMeHHBIX
# skzemnisapa

__slots = ['x"', 'y']

def init (self, x, y):
self.x = x
self.y = vy
print(x, vy)

Stu aBa K1acca 6yAyT paboTaTh HACHTUYHO, HO OO'bEKTHI, JJIs
KOTOPBIX CO3IaHbI 3K3EMILISAPBI U3 PointWithSlots, 3afiMyT 3Ha-
YUTEJIbHO MEHBIINI 06beM MaMATH. YTOOBI IPOIEMOHCTPUPOBATH
PAa3HHUILY, MBI TOGABHUM 3Ty CTPOKY B KOHEIl MeTOo/a  init ()
000X KJIACCOB:

# Ilonpo®oBaTb CO3OAaTh HOOMNOJHUTEJbHYD [EPEMEHHYID BK3eMILISpa

self.color = 'black'

Terlepb, KOorJia MbI IBITACMCS CO3JaTh 9K3EMILIIAP o0beKTa
13 060UX KJIACCOB, Yy KJIaCCa Point HE BOBHUKHET l'IpO6JIeM C ,Z[O6aB'
JIEHUEM €1I1E€ O}IHOfI HepeMCHHOﬁ 9K3CMILISAPA, HO KJIacC

PointWithSlots 3aBepmaeTcs c6OEM CO CJIEAYIONeil ONMOKOIL:

AttributeError: 'PointWithSlots' object has no attribute 'color'

Hcnonb3oBaHue ci1oTOB HEBEPOATHO SCID(I)CKTI/IBHO C TOYKH 3pe-
HUA IIAaMATH, HO ITPH 3TOM yTPpaduBaIOTCA JMHAMUYIHbBIC IICPEMCH-

HbIC 9K3EMILJIApPa. Ecsn BoI mMeeTe JI€JIO0 C OYE€HDb GOJILIIUM
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KOJIMYECTBOM OOHEKTOB KJjacca, TaKOU KOMIIPOMMCC MOJKET OKa-

34aTbCA BITIOJIHE CTOAIIIM.

ITa IJIaBa COCPESOTOYEHA HA HEKOTOPBIX KOHIENITUAX, KOTOpbIE
He BIMCAJMCDh B IPEAbIAYIINE IJIaBbl. Bo-IepBBIX, S paccMOTpen
00CTOATENBCTBA, IIPU KOTOPBIX BbI MOKETE 3aXOTETH YaJIUTh 00b-
€KT. MbI U3yuniu MoJic4eT CChbJIOK U TO, KAK OHU OTCJICKUBAIOT,
CKOJIBKO IIEPEMEHHBIX CCHUIAETCH HA OJAUH U TOT K€ OOBEKT, YTO
IIPUBEJIO K 06cy>x,zLeHmo JKU3HEHHOIO IIUKJI1a OObEKTa U c6opa
Mycopa. Korza KoJnm4ecTBo CChLJIOK CXOJUTCS K HYJIIO, OOBEKT CTa-
HOBHTCS JJOCTYIIHBIM JII1 cOopa Mycopa. Ecin y k1acca ecTb METOA
__del (), Torma JII000M CO3/1aHHDBIN U3 KJIaCCA OOBEKT MOXKET
UCIIOJb30BaTh MeTOA  del () Uit OYUCTKH, KOTOPYIO OH, BO3-
MO3KHO, 3aXOYET BBIIIOJHUTD.

Hanee g paccMoTpe1, 4eM IepeMEHHbIE KJIacca OTINYAIOTCS
OT IIepEMEHHDIX 3K3eMILTsapa. Kasabiii OOBEKT, s KOTOPOTO CO-
3JIa€TCsI BK3EMILISIP U3 KJIacca, I1oJIydaeT COOCTBEHHDIN Habop Bcex
IIepeMEHHBIX dK3eMILIApa B kjaacce. OJHAKO Kaxaas IepeMeHHast
KJlacca CyIeCTBYET JIMIIb B € IMHCTBEHHOM dK3EMILIApPE, U K HEH
€CTh JIOCTYII Y BCEX 00OBEKTOB, CO3JJAaHHBIX U3 KJIacca. Ilepemennbie
KJIaCcCa 4aCTO UCIIOJIb3YIOTCS KaK KOHCTAHThI MJIM CYUETYUKU WJIN
JUUISL 3arPY3KU YEro-TO GOJIBLIIOTO U IPELOCTABIEHH JOCTYIIA
KO BCEM OO'bEKTAM, 9K3EMILISIPbl KOTOPBIX CO3/IaHbl U3 KJ1acca.

YT06bI CBECTU BOEAMHO METObI M KOHIIEIIIINI, MbI CO3/[aJI1
UTPY C JIONAIOMMMUCS IAPAMU 1 OPTAaHU30BaJIN €€ 04eHb 3 dek-
TUBHO. Y HAC ObLJI OIUH (paiin, comepkamuii TOJbKO KOHCTAHTDI, UC-
nojb3yemble ApyrumMu ¢gaisamMu. OCHOBHOM KOJ COCTOSI U3 OCHOB-
HOT'O IIMKJIA U OTOOPAXKEHUS COCTOSIHU S, A MEHEJKEDP IAPOB
XOPOIIO BBIIIOJH S CBOIO pa60Ty I10 YIIPaBJIEHUIO oobexTamu. [To-
JIO6HOE pa3jiesIeHUe TPYyJa II03BOJIIET Pa30UTh UrPy Ha boJiee MeJr-
Kue jjorndeckue pparMeHTsl. Posrb kask 10l 4acTu XOpoIo onpeje-
JIEHA, YTO JIeJIaeT BCIO IPOrpaMMy JIerue ylpaBisgeMOn.

U naxonerr, s1 00bICHUI, KaK METOJbI BLI30BA CJIOTOB OO€ecHeuu-
BaIOT 3(P(PEKTUBHOE C TOYKHU 3PEHUS TAMATHU IPEJICTABIEHHE TIEpe-

MCHHDBIX 3K3€MILJIsIpa.



YACTD IV

MCNOJIb3OBAHME OOnN
B PABPABOTKE UTP

B »T0#1 YacTH KHUTH MBI CO3/JaTUM HECKOJIBKO OOPA3IIOB UTP

¢ momompio pygwidgets. Takske S MIO3HAKOMJTIO BAC C MOAYJIEM
pyghelpers, KOTOPBIN BKJIIOYAET B C€OsI HEKOTOPOE KOJIUIECTBO
KJIACCOB M (PYHKITUH, MTOJIE3HBIX IPU CO3AAHUH UTPOBBIX IPOTPaAMM.

I'masa 12 Bosspamaercs k urpe «bosbime-menbie» u3 riasol 1.
MBI cO3/1a/TUM BEPCUIO UTPBI € TPAaQUIECKUM HHTEP(EHcoM IOIb-
30BaTeJIs, U 5 IPEACTABIIO KAPTOYHBIE KJACChl Deck u Card, KOTO-
pbI€ MOXHO MHOTOKPATHO MCIOJb30BATh B 00O MporpaMmMe Kap-
TOYHOU UTPHL.

I'masa 13 cocpejorouena Ha Taiimepax. Mbl co3iaiuM HECKOJIb-
KO Pa3JIMIHBIX KJIACCOB TATMEPOB, KOTOPBIE ITO3BOJIAT BAIICH ITPo-
rpamMMe IIPOJOJIKATh PaboTaTh, OAHOBPEMEHHO ITPOBEPSS OIIpeie-
JICHHBIN TUMUT BPEMEHU.

B riaBe 14 06cy>)aa1oTCs pa3IUdHbIC KJIACCHI AHUMAITNU, KOTO-
PbI€ MOKHO HCITOTb30BATh JISI OTOOPAKEHUS MTOCTIE[OBATECIBHOCTH
M300pakeHUi. ITO MO3BOJUT BAM C JIETKOCTBIO CO3/IaBaTh 6oyee Xy-
JIO’KE€CTBEHHBIE UTPBI U TPOT'PAMMBI.

I'maBa 15 3HAKOMHT € ITOXO/IOM K CO3/IAHUIO IIPOTPaMMBI, KOTO-
past COAEPKUT MHOTO CIIEH, TAKUX KaK HadaJbHAs, UT'POBAas U CIICHA
OKOHYAHUS UTPHI. f mpogeMoHCTpUPYIO KJI1acc SceneMgr, CIIPOEK-
THUPOBAHHBIH JIJIS YIIPABJICHUS JTIOOBIM KOJTMYECTBOM CO3/JAHHBIX
MIPOTPAMMHUCTOM CIIEH, U MBI UCITOJIB3YEM €TO JIJIST IOCTPOCHUS

Urpbl «KaMeHb-HO}KHI/IL[bI-6yMal‘a».



I'maBa 16 reMoHCTpUpYET, KaK OTOOPaKaTh PA3JIUYHbIE THIILI
JIAJIOTOBBIX OKOH M PEAaTMPOBATh HA HUX. 3aTE€M Bbl UCIIOJIb3yeTe
BC€, UTO Y3HAJIU, LI HOCTPOEHU A NOTHO(PYHKIMOHATbLHON aHUMU-
POBaHHOI UTPhI.

I'taBa 17 3HaKOMUT € KOHIIEIII[MEHT ITAGIOHOB IIPOEKTUPOBAHMS,
HCIOJIb3Yd B KQueCTBE IIPUMepa MOZE/Ib, IIPEACTaBIEHIE U IabI0H

KOHTpOJLIEPA. 3arem HNJCT KPpAaTKOE PE3I0OMC KHUTU.



KAPTOYHbBIE UTPbI

B ocTraBmuxcs rimaBax MbI CO3Ja UM HECKOJIBKO

JIEMOBEPCHUH IIPOTrpaMM, UCHOJIbL3Y pygame

n pygwidgets. Kaxnmaa mporpamma 6yneT mpej-
CTABJIATD OJIH WM 60JIee MHOTOKPATHO UCIIOIb3Yye-

MbIX KJIACCOB M ITOKAa3bIBATb, KAK OHH MOFyT OBITH UCITOJIb-
30BaHbI B TUIIOBOM IIPOEKTC.

B rmaBe 1 g mpeacTaBII TEKCTOBYIO KapTOYHYIO UTPY «bosbime-
MeHbIIIe». 31ech ke MbI co3gaauM GUI-Bepcuio Urpbl, Kak MOKA3aHO
Ha puc. 12.1.

KpaTKO MNOBTOPHUM IIPAaBUJIA UTPbI: Mbl HAYMHAEM C CEMU KapT
PYOAIIKOM BHU3 M OTHOM KapThI TUIIEBOH CTOPOHOM BBEpX. Urpok
yragbIBAECT, OYACT JU CICAYIOMAs OTKPBITas KapTa O0IbINE HIH
MCHBIIE, YE€M ITIOCICAHAI BUANMAS KapTa, HAXKNMAA Lower win
Higher. Korna nrpa 3asepmiena, moab30BaTeNb MEJKAET O KHOMKE
New Game, 9TO6BI HAYaTh HOBBIN payH/ UTPhL. MIrpok HaumHaeT
co 100 oukos, mosyyaeT 15 OYKOB 3a MPABUJIBHBIN OTBET U TEPSIET

10 — 32 HeBepHBDII.
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Score: 120

Yes, the Jack of Hearts was higher

Puc. 12.1. Mutepdeiic nonszoeartens ans urpbl «bonble-meHbe»

Knacc Card

B ncxonHoI TEKCTOBOI BEPCUM UTPBI KOJ, CBSI3AHHBIN C KOJIOJOM
KapT, HEJb3s OBLIO C JIETKOCTHIO MHOTOKPATHO HUCIIOTb30BATh B JIPY-
rux npoekTax. /st pemenus aToil mpo6JIeMBbl 3/[€Ch MbI CO3/[QJIUM
Ky1acc Deck € BBICOKOI CTEIIEHBIO MHOTOKPATHOTO UCIIOJIb30BAHUS,
KOTOPBIH YIPABJISET KapTaMU U3 K1acca Card.

YTo6bI IPEACTABUTD KAPTY B pygame, HAM HEOOXOJMMO COXPa-
HUTD CJICAYIOIME JAHHBIC B IEPEMEHHBIX dK3EMILIAPA JJIT KAKIOTO
obbekTa Card:

+ pasr (Tys, 2, 3, ...10, BaseT, KOpoyeBa, KOPOJIb);

+ MacTb (Tpedml, YepBU, GYOHBI U ITUKH);

+ suauenue (1, 2, 3, ...12, 13);

+ 1M (CO3AAETCS C UCIIOIb30BAHUEM PAHTA M MACTH, HAIIPUMEP
7 of clubs);

+ n300pakeHue pybaNIKU KapThl (0HO N306paKeHue, ooIee s
Bcex 00beKTOB Card);

+ M300pa’keHUe JHUIEBON CTOPOHBI KapThl (YHHKAIbHOE H306pa-

JKeHUe JIJIsl KasKI0ro oobekra Card).

Kaskaast kapTa Jo/KHA BBIIOTHATE CICAYIONNE XeUCTBUS, IS
KOTOPBIX MBI CO3a{UM METO/BL:
+ OTMETUTB Ce0sI KAK CKPBITYIO (pyOaIKoii BBEpPX);

* OTMETHUTB C€0s KAK OTKPBITYIO (JINIIOM BBEPX);
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* BEPHYTb CBOE UMS;

* BEPHYTb CBOE 3HAYCHUE;

* YCTAHOBUTB U IOJTYYUTh CBOM KOOPAMHATHI B OKHE;

+ HApUCOBATH €O (NGO OTKPBITOE U300PAKEHHE, TGO CKPBITOE

n3006paxkeHue).

XoTs caenyiomue JeHCTBUA KaPThl HE UCIIOIb3YIOTCH B UT'Pe
«bosbnre-MenbIne», MBI JOOABUM U HX TOXKE Ha CJy4ai, €CJIU OHU
IIOHAZ00ATCA B KAKOU-TO JIPyroii urpe:

* BEPHYTb CBOH paHr;

* BCPHYTb CBOIO MACTb.

B sucrunre 12.1 nokasan xoj kiacca Card.

®aiin: HigherOrLower/Card.py

# Kimacc Card

import pygame
import pygwidgets

class Card() :

BACK OF CARD IMAGE = pygame.image.load ('images/BackOfCard.png')

def init (self, window, rank, suit, value):
self.window = window
self.rank = rank
self.suit = suit
self.cardName = rank + ' of ' + suit
self.value = value
fileName = 'images/' + self.cardName + '.png'
# HacTparBaeM HEKOTOpPOE HauajlbHOE MECTOMOJIOXEHMEe; s

# MBMeHeHMS MCHOoJIb30BaTh setlLoc Huxe

self.images = pygwidgets.ImageCollection (window, (0, 0),
{'"front': fileName,
'"back': Card.BACK OF CARD IMAGE}, 'back')

def conceal (self):
self.images.replace ('back")

def reveal (self):
self.images.replace('front')

def getName (self):
return self.cardName
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def

def

def

(8] def

(9] def

(10] def

getValue (self):
return self.value

getSuit (self):
return self.suit

getRank (self) :
return self.rank

setLoc(self, loc): # BesmBaeMm meTon setLoc ImageCollection
self.images.setLoc (loc)

getLoc (self): # monyuaem MecTomnojioxeHre oT ImageCollection
loc = self.images.getLoc ()

return loc

draw (self) :
self.images.draw()

Jinctunr 12.1. Knacc Card

Kracc Card mpeanonaraet, 9To Qaiianl N300paKeHUH I BCeX
52 kapT mIoc N306paKEHUS PYOAINKHN BCEX KapPT JOCTYIHEI B MTAITKE
C UMEHEM images BHyTPHU KaTajlora mpoekTa. Eciau BeI 3arpysure
(paiipl, oTHOCAIMECS K 3TOH I7IaBe, TO YBUJAUTE, UTO TMATIKA {Mages
COMIECPKUT MOJHBIN HA60D .png-paitnos. Paitybl JOCTYIHEBI B PEIIO-
sutopnu GitHub o cceriake https://github.com/IrvKalb/ Object-
Oriented-Python-Code/.

Koracc 3arpyxaeTt nusobpakeHue pybanku KapT OJUH pa3 U Co-
XpaHsAET €ro B nepeMeHHoi kiaacca @. 9To nsobpaxeHue J0CTYIIHO
BCEM OOBEKTaM Card.

BrispiBaeMblii 11 KaKJ0H KapThl MeTOZ  init () @ nauu-
HAETCS C COXpAaHCHUS OKHA, CO3[JaHNS U COXPAHEHUSI NMEH KapT
n COXpaHCHI/IH X paHra, 3Ha4€HUA 1 MAaCTU B HepeMeHHbIX JK3EM-
maspa. 3aTeM OH BBICTPAWBAET MYTh K (aiiury B IMamke images, KOTO-
pas COAEPKUT U300PAKEHHE JIJIsI DTOM KOHKpeTHOH KapTh! ©. Ha-
HpI/IMCp, €CJI1 PAaHT'OM KaprI SABJIACTCA Ty3, a MaCTbIO — ITMKU, MbI
BBICTpAMBaeM Iy Th images/Ace of Spades.png. Ml ucnionb3yem 06b-
CKTImagecollection,qTO6bISaHOMHHTbIUH%ICHHHCBOMYII06-
paTHOMY H306paxeHnio @; GygeM UCIOIb30BaTh 'back', 4TOOLI CO-
OOIMUTD, YTO XOTUM OTOOPA3ZUTEL PyGANIKY KaPThHI B KAUECTBE
CTAPTOBOTO U300PaAKEHUS.

Metog conceal () © ropoput ImageCollection yCTAaHOBUTH

PyOaIKy KapThI B KAaUECTBE TEKYIIETo N300pakeHUs. MeTox
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reveal () ® roBoput ImageCollection yCTAHOBUTD JHIEBYIO CTO-
POHY KapThl B KAYECTBE TEKYIIErO N300PaKeHU .
MeToapl getName (), getValue (), getSuit ()
1 getRank () @ — 3TO METOABI FeTTEPA, KOTOPBIE IO3BOJISIOT BBI3bI-
BaIOIIEMy U3BJIEKATh MMs, 3HAY€HHUE, MACTb ¥ PAHT 33JaHHON KapThL.
MeToa setLoc () ycTaHaBJIUBAET HOBBIE KOOPAMHATHI JIJISl KAp-
1Bl ®, a getLoc () ussiekaer rexymue ©. KoopauHaThl XpaHATCA
B ImageCollection. M Hakonen, draw () ® pucyet usobpakenue
KapTbl B OKHe. Eciiu TouHee, oH npukasbiBaeT ImageCollection
HapHCOBATh TEKYIee YKa3aHHOE N300paKEHHE B COXPaHEHHBIX KO-

opAnHaTaXx.

Knacc Deck

OG6beKT Deck ABIACTCS KIACCUYECKUM IIPUMEPOM O0OBEKTA TUCIIET-
4yepa o6bekToB. Ero pa6ora 3akimouaeTcs B CO3/JaHUU U YIIPABJIC-
Huu 52 o6bexramu Card. B simcrunre 12.2 copepsKuTcs KoJ| HAIIETro
KJjacca Deck.

®Daiin: HigherOrLower/Deck.py

# Kinacc Deck

import random

from Card import *

class Deck () :
(1) SUIT TUPLE = ('Diamonds', 'Clubs', 'Hearts', 'Spades')
# DTOT CJIOBApb CONOCTABJISET KaxIb PaHT KapTE CO BHaUEeHMEeM
# IJIS CTAaHOAPTHOM KOJIOMIHI
STANDARD DICT = {'Ace':1, '2':2, '3':3, '4':4, '5':5,
'‘6':6, '7':7, '8': 8, '9':9, 'l0':10,
'Jack':11, 'Queen':12, 'King':13}

(2] def init (self, window, rankValueDict=STANDARD DICT) :
# 1o ymosiuaHuMio 3HaueHye rankValueDict paBHO STANDARD DICT,
# HO BH MOXeTe BBI3BATbL €T0 C OPYTMM CJIOBapeM, HaIpuMep
# mnsa Giexk-mxexa
self.startingDeckList = []
self.playingDeckList = []
for suit in Deck.SUIT TUPLE:
3] for rank, value in rankValueDict.items() :
oCard = Card(window, rank, suit, value)
self.startingDeckList.append (oCard)
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self.shuffle()

(4] def shuffle(self):
# KommpoBaTh HadaJibHYI KOJIOOY M COXPAaHUTL €€ B CIMCKe
# MTPasIbHOM KOJIOIB
self.playingDeckList = self.startingDeckList.copy ()
for oCard in self.playingDeckList:
oCard.conceal ()
random.shuffle (self.playingDeckList)

e def getCard(self):
if len(self.playingDeckList) == 0:
raise IndexError ('No more cards')
# BHITOJIKHYTH OIHY KapTy M3 KOJIOIE ¥ BEPHYTH ee
oCard = self.playingDeckList.pop ()
return oCard

(6] def returnCardToDeck (self, oCard):
# BepHyThH kKapTy OOpaTHO B KOJIOLY
self.deckList.insert (0, oCard)

Jinctunr 12.2. Knacc Card

Mb1 HaunHaeM Kjacc Deck € CO3aHUA HECKOIBKUX ITEPEMEHHBIX
kiacca @, koTopsele 6yeM UCIIOJIb30BATD IS CO3AaHud 52 KapT
C IOAXOAAIN MU MACTAMU 11 SBHAYCHU M. I/ICHOJIBSYCTCH TOJIBKO 4e-
ThIpE METO/A.

MeTo/:[y __init () (2] nepesaeM CChbUIKY Ha OKHO U IOOJIHU-
TEJbHBIN CI0BAPD, KOTOPBIM CONOCTABISAECT PAHTU C UX 3HAYCHUS-
mu. Ecin Huuero He nepegaeTcs, Mbl UCIIOJIb3YEM CJI0BAPD JIJIg 3HA-
YeHNH CTaHZapTHOMN Koroabl. Co3maeM KoToabl 13 52 Kapr,
COXPaHCHHBIX B self.startingDeckList, mepebupas Bce MacTH,
3aTeM repebupast BCe paHTH U 3HAUeHNs KapT. Bo BHyTpeHHEM 1u-
kie for © HMCIOJIb3yeM BbI3OB METO/1a CJI0OBaps items (), KOToprI‘/’I
MO3BOJISIET HAM C JIETKOCTBIO TIOJYIUTh KJIIOY U 3HaUeHNE (37€Ch
rank 1 value) B ofHOM onepaTope. Kaxaprit pa3 Bo Bpems mpoxo-
KJCHUS BHYTPEHHETO ITUKJIA MBI CO3/IaeéM 3K3EMILISP 06 BEKTA
Card, mepesaeM paHT, MaCcTh U 3HaYE€HNE HOBOH KapThl. /lo6aBisem
KaKIbI 00beKT Card B CHUCOK self.startingDeckList, 9TOGBI
CO3JaTh ITOJHYIO KOJOAY KapT.

3aBep1Hanm1/II‘/’I IIAr COCTOMUT B BbI30Be MeToa shuffle () @ nna
pangoMusanuu Koaojbl. Llens 3Toro MmeTojsa MOKeET IMOKA3aThC A
OYEBUJIHOM: epeTacosBaTh Kouoay. OfHAKO OH BBIIOJIHAET JOIOJI-

HUTEJIbHBINA HEOOIBIMION TpIoK. MeTox  init () co3maeT
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self.startingDeckList, 1 3Ty paboTy HEOOXOAMMO BBITTOTHUTH
aunib pa3. Takum o6pa3oM, KaK/bII pa3, KOrJa MbI IEPETACOBBIBA-
€M KOJIOJY, BMECTO BOCCO3/IaHUS BCEX 0OBEKTOB Card MbI JIeJJaeM
KOIMIO HAYAJIbHOTO CIIMCKA KOJIO/bI, COXPaHseM €To B self.
playingDeckList u neperacoBbiBaeM ee. Konus — aTo UMEHHO TO,
YTO OY/IET UCIIOJb30BATHCSA U YEM MBI OY/IEM YIIPABJISTh BO BpEMS
urpsol. C TAaKUM IIOXOJOM MBI MOXKEM YAAISATb KapThl U3 self.
playingDeckList 1 He 6ECIOKOUTHC O JOOABJIEHUU UX B J[aJb-
HelinmeM 06paTHO B KOJIOJY UJIM O IIepe3arpyske KapT. Y ABYX CIIUC-
KOB self.startingDeckList m self.playingDeckList obmue
CCBIJIKM HA OJHU U Te xXe b2 oobekTa Card.

O6paTI/ITe BHHUMaHUE, 4YTO, KOTJIa MbI BbI3bIBaeM shulffle () aisa
IOCJIE/IYIONIUX 3aITyCKOB UI'PbI, HEKOTOPBIE OObEKTHI Card MOTYT
OBITH B «<OTKPBITOM» cocTossHuU. [ToaToMy, mpesk/e yem npozxo-
JKATb, MBI IIEpEOGHpPAEM BCIO KOJIOJY M BBI3BIBAEM METOJ conceal ()
JUISL KQJKJIOH KapThl, 4TOOBI BCE KAPThI N3HAYAIBHO IOSBIISINCH PY-
6amkoii BBepx. MeToj shuffle () 3aBepmraeTcs paHIOMU3AIUECH
KapT B I/IrpaJIbHOI?I KOJIOJIE€ C IIOMOIIBIO random. shuffle ().

MeTox getCard () © usBiekaer KapTy U3 KOJIO/bI. OH cHavaa
MIPOBEPSET, IyCTa JIX KOJIO/AA, U, ECJIU 3TO TAK, BbI3bIBAET UCKIIIOUE-
Hue. B npoTuBHOM Cilydae, MOCKOIBKY KOJIO/A YKe IIepeETacoBaHa, OH
BBITAJIKUBAET KapTY U3 KOJIO/bl M1 BO3BPAIAET €€ BbI3bIBAIOIIEMY.

BmecTe Deck m Card HpeACTaBISIOT KOMOHMHAIUIO KJIACCOB
C BBICOKOI CTENIEHBIO MHOTOKPATHOI'O UCIIOJIb30BaHUA, KOTOPYIO
MO>KHO IPUMEHSATH B OOJIBIIMHCTBE KapTOYHBIX Urp. Mrpa «boss-
Ie-MEHbIIE» UCIIOJIB3YET TOJBKO BOCEMb KapT B PayH/I€ U IIEPETACO-
BBIBAET BCIO KOJIOAY B HadaJsie Kax ol urpnl. CiepoBaTeabHo,
B 3TOI Urpe y 00beKTa Deck HE MOTYT 3aKOHUHUTHCS KapThl. s
UTPBI, B KOTOPOI HEOOXOAMMO 3HATh, 3AKOHIMJINCH JIK KAPTHI B KO-
JIOJIEe, BbI MOYKETE CO3/aTh OJIOK try BOKPYT BbI3OBa getCard ()
U MCIIOJIB30BATh BEIPAXKEHUE exept, YTOOBI 06paboTATh NCKIIOUE-
HHe. 3/1eCh BBIOOP OCTAETCs 32 BAMH.

XOTs B 3TOU UI'PE OH HE UCIIOJb3yETCS, METO/

returnCardToDeck () ® mo3BoJseT BEPHYTH KAPTY B KOJIOLY.

MUrpa «bonbwe-meHbLIe»

Ko a5t peaibHOI UTpbI JOCTATOYHO IIPOCT: OCHOBHOM KOJ{ peau-
3yeT OCHOBHOU IMKJI, @ OOBEKT Game COAEPKUT JOTUKY JJIs CAMOI

UTpPBIL.
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B nmuctunre 12.3 npeacrasiaena ocHOBHas IIPOrpaMMa, KoTopast
JleJIaeT HadyaIbHbIE YCTAHOBKM U COJIEPKUT OCHOBHOM nukj. Ona

TAKKe CO37aeT OOBEKT Game, KOTOPLIH BBIITOTHAET UTPY.

®Daiin: HigherOrLower/Main_HigherOrLower.py

# "Bosbme-meHbme" - Bepcua pygame

# OcHOBHas moporpaMMma

-—— IOPONyCK —-—-—
#4 - 3BarpyxaeMm BJIEMEHTH: M300paxeHMrsd, 3BYKM U T. I.
O background = pygwidgets.Image (window, (0, 0), 'images/background.png')
newGameButton = pygwidgets.TextButton (window, (20, 530),
'New Game', width=100, height=45)
higherButton = pygwidgets.TextButton (window, (540, 520),
'Higher', width=120, height=55)
lowerButton = pygwidgets.TextButton (window, (340, 520),
'Lower', width=120, height=55)
quitButton = pygwidgets.TextButton (window, (880, 530),
'Quit', width=100, height=45)

#5 - VHMLMAIM3UPYEM IepeMeHHHE

® oGame = Game (window)

#6 — BECKOHEUHBIM LIUKJI

while True:

#7 - IlpoBepseM HaaMuue COOBITMM U OOpabaTHBaeM UX
for event in pygame.event.get():
if ((event.type == QUIT) or
((event.type == KEYDOWN) and (event.key == K ESCAPE)) or
(quitButton.handleEvent (event))) :
pygame.quit ()
sys.exit ()

(3] if newGameButton.handleEvent (event) :
oGame.reset ()
lowerButton.enable ()
higherButton.enable ()

if higherButton.handleEvent (event) :
gameOver = oGame.hitHigherOrLower (HIGHER)
if gameOver:
higherButton.disable ()
lowerButton.disable ()
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if lowerButton.handleEvent (event) :
gameOver = oGame.hitHigherOrLower (LOWER)
if gameOver:
higherButton.disable ()
lowerButton.disable ()

#8 - BunoJsiHgeM IeMcTBusa "B pamMkax Qperma

#9 — Ounmaem OKHO, IIpexIe dYeM HapucoBaThb €I'0O 3aHOBO

background.draw ()

#10 - PucyeM B3JIEMEHTE OKHa

# pucyem murpy

oGame.draw ()

# pucyeMm ocTaljlbHEIE KOMIIOHEHTH MHTepdelica IoJb30BaTess
newGameButton.draw ()

higherButton.draw ()

lowerButton.draw ()

quitButton.draw ()

#11 — OOCHOBJISEM OKHO
pygame.display.update ()

#12 - JeyaeMm naysy
clock.tick (FRAMES_PER_SECOND)

Jlnctunr 12.3. OcHoeHo# kop urpbl «bonbie-meHble»

OcHoBHas IporpaMma 3arpyxaet (OHOBOE U300paxKeHue U pu-
cyeT yeTbIpe KHONKH @, 3aTeM COo3/1aeT SK3EeMILIAPDI 00bEeKTa Game @.

B ocHOBHOM MKJIE MBI CMOTPHUM, GbITa JTH HaKaTa KaKas-TIo0
13 KHOIIOK ©, 1, Koraa Ha)kaTue POU3OIILIO, BEI3bIBAEM COOTBET-
CTBYIONIUI METOA B 0OBEKTE Game .

B nuskHelt yacT IUKJIA PUCYEM 3JIEMEHTDI OKHA O, HayuHasa C Jona.
CaMoe II1aBHOE, MBI BBI3bIBAEM METOJ draw () 0oobekTa Game ©. Kak
BBI YBUJINTE, OOBEKT Game MepejaeT 3TO COOOIEHNE KaXA0MY 00b-

exkTy Card. M nakonern, pucyeMm Bce 4eThIpe KHOIKH.

O6bexkTr Game

O6BeKT Game 06pabaThIBAET JOTUKY peanbHOI urpsl. Jluctunr 12.4

COZICPIKUT KOJ KJIacca Game.
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®Daiin: HigherOrLower/Game.py

# Kmacc Game

import pygwidgets

from Constants import *

from Deck import *

from Card import *

class Game () :
CARD OFFSET = 110
CARDS TOP = 300
CARDS LEFT = 75
NCARDS = 8
POINTS CORRECT = 15
POINTS INCORRECT = 10

def

def

__init  (self, window): ©

self.window = window
self.oDeck = Deck(self.window)
self.score = 100
self.scoreText = pygwidgets.DisplayText (window, (450, 164),
'Score: ' + str(self.score),
fontSize=36, textColor=WHITE,
justified='right')
self.messageText = pygwidgets.DisplayText (window, (50, 460), '',
width=900, justified='center',
fontSize=36, textColor=WHITE)

self.loserSound = pygame.mixer.Sound ("sounds/loser.wav")

self.winnerSound = pygame.mixer.Sound ("sounds/ding.wav")

self.cardShuffleSound = pygame.mixer.Sound ("sounds/
cardShuffle.wav")

self.cardXPositionsList = []

thisLeft = Game.CARDS LEFT

# BEUMCIISIEM KOOPIMHATH X IJIs BCEX KapT, OAOMH pas

for cardNum in range (Game.NCARDS) :
self.cardXPositionsList.append(thisLeft)
thisLeft = thisLeft + Game.CARD OFFSET

self.reset () # HaumHaeM payHI UTPH

reset (self): @ # 5TOT MeTOI BHBHBAETCS, KOTIa HadMHAETCH
# HOBBIM payHI

self.cardShuffleSound.play()

self.cardList = []
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def

def

def

self.oDeck.shuffle ()

for cardIndex in range (0, Game.NCARDS): # pasmaeMm KapTh
oCard = self.oDeck.getCard()
self.cardList.append (oCard)
thisXPosition = self.cardXPositionsList|[cardIndex]
oCard.setLoc ((thisXPosition, Game.CARDS TOP))

self.showCard(0)

self.cardNumber = 0

self.currentCardName, self.currentCardvalue = \
self.getCardNameAndValue (self.cardNumber)

self.messageText.setValue ('Starting card is
' + self.currentCardName +
'. Will the next card be higher or lower?')

getCardNameAndValue (self, index):
oCard = self.cardList[index]
theName = oCard.getName ()
theValue = oCard.getValue ()
return theName, theValue

showCard(self, index):
oCard = self.cardList[index]
oCard.reveal ()

hitHigherOrLower (self, higherOrLower): ©
self.cardNumber = self.cardNumber + 1
self.showCard (self.cardNumber)
nextCardName, nextCardValue =
self.getCardNameAndValue (self.cardNumber)

if higherOrLower == HIGHER:
if nextCardvValue > self.currentCardvValue:
self.score = self.score + Game.POINTS CORRECT
self.messageText.setValue('Yes, the ' + nextCardName +
' was higher')
self.winnerSound.play ()
else:
self.score = self.score — Game.POINTS INCORRECT
self.messageText.setValue ('No, the ' + nextCardName +
' was not higher')
self.loserSound.play ()
else: # mosp30BaTEsNb HaxaJl Ha KHONKY Lower
if nextCardvValue < self.currentCardvValue:
self.score = self.score + Game.POINTS CORRECT
self.messageText.setValue('Yes, the ' + nextCardName +

' was lower')
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self.winnerSound.play ()
else:
self.score = self.score — Game.POINTS INCORRECT
self.messageText.setValue ('No, the ' + nextCardName +
' was not lower')

self.loserSound.play ()

self.scoreText.setValue ('Score: ' + str(self.score))

self.currentCardValue = nextCardValue # HacTpauBaeMm mOnis

# crepyomei KapTel

done = (self.cardNumber == (Game.NCARDS - 1)) # Ml moGpalnchb
# Do mocslemHel KapTh?

return done

def draw(self): @
# pucyem kapTel
for oCard in self.cardList:

oCard.draw ()

self.scoreText.draw()
self.messageText.draw ()

Jiuctunr 12.4. O6bekT Game, KOTOpPbIA BLINOAHSAET UTPY

B meroge init () @ MBI MHUIMAIM3UPyeM HECKOJIBKO IIe-
PEMEHHBIX 3K3EMILTSIPA, KOTOPbIE HEOOXOANMO YCTAHOBUTD TOTBKO
onuH pa3. Co3naeM 06HEKT Deck, yCTaHABINBAEM HAYATbHBIEC OUKH
U co3fiaeM 00BbeKT DisplayText A1 OTOOPAKEHHS OUKOB U PE3YIb-
TaTa KaXa0ro Xofa. MbI Tak:Ke 3arpyskaeM ps/Ji 3BYKOBBIX (paiiIoB
JJISI ICIIOJIb3OBAHU A BO BpeMH I/II‘pr. I/I HAaKOHEL, BbI3bIBAEM METO/
reset () @, KOTOPBII COAEPHKUT JIOOO0I HEOOXOIUMBIH 11 OTHOM
UTPBI KOJ, TO €CTh: IEPETACOBATH KOJIOAY, BOCIIPOU3BECTU 3BYK I1€-
PETACOBKH, Pa3faTh BOCEMb KapT, OTOOPA3UTD X HA IPEIBAPU-
TEJIbHO paCC‘{I/ITaHHI)IX IIO3ULIUAX 1 OTO6paBI/ITI) HepBon KapTy JI-
LIEBOU CTOPOHOI BBEPX.

Korna mons3osarens HaxknMaeT Ha kHonky Higher nim Lower,
OCHOBHoﬁKoaBbwbmaeThitHigherOrLower()O,Konqnﬂﬁnep@
BOPAYMBAET CJIEAYIONIYIO KAPTY, CPABHUBAET 3HAUEHUE C IIPEAbIIY-
el OTKPBLITON KAPTON M HAYUCIAET UINA BBIYUTAECT OUKU.

Meton draw () @ Hepe61/1paeT BCE KapPTHI TeKymef/’I UTPbI, TOBOPST
Ka’kKJOI HapUCOBaTb ceOs (BbI3bIBAs METOA draw () KaXXAOr'o OObek-
Ta Card). 3aTeM OH PUCYET TEKCT OYKOB U OTKJINK JJISI TEKYIIETO

xXoza.
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TecTMpyem ¢ noMmouibio __name__

Korga BpI IueTe Kj1acc, BCETa MOJI€3HO COYNHUTD HEKOTOPDII
TECTOBBIN KOJ, YTOOBI YOEIUTBCS, YTO CO3/ITaBAEMBIH U3 KJacca 00b-
eKT 6yzieT paboTaTh BepHO. HamommHaro, uTo m0601i aiin, conepxa-
muii kox Python, naspiBaercs modysem. CrangapTHas IPAKTHUKA —
HAIHMCaTh OWH WJIN H0JIee KJIACCOB B MOAYJIE, 3aTeM HCIIOTb30BATh
omnepaTop import, YTOOBI IEPEHECTH 3TOT MOJYJIb B KAKOW-THOO Y-
roii. Korza BpI muieTe Mozyib, KOTOPBIN COREPKUT KJIACC (MITH
KJIACCBI), MOXeTe JOOABUTb HEKOTOPBIN TE€CTOBBIHI KO, KOTOPBIX
JOJIKEH BBIIOTHATBCS, MOABKO KOT/IA BHIIIOJHAETCS MOAYJIb B Kade-
CTBE OCHOBHOU IIporpaMMbl, 1 HE BbIIIOJHATHCA B TUITTYHOM CJIyqae,
KOTJIa MOJYJIb IMIIOPTHPYeTCs ApyruM ¢aiizom Python.

B mpoexTe ¢ HeckombKNME MOAyAaAMHU Python o6b19HO ecTh oTH
OCHOBHOI MOJYJIb 1 HECKOJIBKO JApyrux. Korja nporpamma BeInos-
Hsaercd, Python cosxaeT crernuaipHyIo IEPEMEHHYIO C HMEHEM
__name B KaXJIoM Moayse. B 1mro6om Moxyne, KOTOpoMy ObLIO
B IIEPBYIO OUYepeab MPEJOCTABICHO yrpasaeHne, Python ycranasam-
BACT 3HAUEHUE name  BCTPOKy ' main '. CremoBaTennbHO,
BbI MOJKETE HAIICATDb KO/, 9TOOBI ONPOBEPUTD 3HAYCHUEC  name
U 3aIIyCTUTDH HEKOTOPBIA TE€CTOBBII KOJ, TOILKO €CJIA MOAYJIb BbI-
HOJIHAETCH KAK OCHOBHAS IIPOrpaMma.

B xadecTBe mpuMepa 5 6y/ly NCIIOIb30BaTh K1acc Deck. B koHIE
Deck.py, nocie xoga kuacca, g f06aBUJI TOT KOJ, YTOOBI CO3/]aTh K-

3EMILJISIP K1acca Deck u BbIBECTU KapTbl, KOTOPbIC OH CO34a€T:

—-—— NPOIYyMEHHH KOoI kJjacca Deck ---
if name == "' main ':

# OCHOBHOM KOI IJis TeCTMUPOBaHMs kjlacca Deck

import pygame

# KoHCTaHTH
WINDOW_WIDTH = 100
WINDOW_HEIGHT = 100

pygame.init ()
window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))

oDeck = Deck (window)
for i in range(l, 53):
oCard = oDeck.getCard()
print ('Name: ', oCard.getName(), ' Value:', oCard.getValue())
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Tak MOXHO TPOBEPUTD, BBINOJHAETCS U (paiin Deck.py kak oc-
HOBHAs IporpamMma. B tTunmndaaoM cirydae, Koria Kaacc Deck ©MIIOP-
THPYETCS KAaKUM-TO JIPYTUM MOJYJIEM, 3HAaUCHIE  name  OyjeT
'Deck', MOTOMY 3TOT KOJ HE JIeJIaeT HUIETO. Ho ecau MbI BBITTOTHSI-
eM Deck.py B kauecTBe OCHOBHOI ITPOTPAMMBI, TOTBKO B I[EJIAX Te-
ctupoBaHusd, Python ycraHasamBaeT 3HaueHHe  name
B' main ', M BBIIOJIHSETCI 3TOT TECTOBBIN KOJI.

B HeM MBI BBICTpanBaeM MIHUMAIBHYIO IIPOTPAMMY pygame, KO-
TOpas CO3/IAET HK3EMILIAP Kjaacca Deck, 3aTeM BBIBOAUT NMEHA
U 3HAYEeHUs Beex D2 kapT. BbIXojHbIe JaHHbIE BLIIIOJHAEMOTO B Ka-
JeCcTBE OCHOBHOU IporpamMMbl Deck.py BBITIALAT CAEAYIONUM 06pa-

30M B OKHE OOOJOUYKHN WU KOHCOJIU:

Name: 4 of Spades Value: 4
Name: 4 of Diamonds Value: 4
Name: Jack of Hearts Value: 11
Name: 8 of Spades Value: 8

Name: 10 of Diamonds Value: 10
Name: 3 of Clubs Value: 3
Name: Jack of Diamonds Value: 11

Name: 9 of Spades Value: 9
Name: Ace of Diamonds Value: 1
of Clubs Value: 2

of Clubs Value: 7

of Clubs Value: 4

Name: 2
5
4
Name: 8 of Hearts Value: 8
3
7
7

Name:
Name:
Name : of Diamonds Value: 3
Name : of Spades Value: 7
Name: of Diamonds Value: 7
Name: King of Diamonds Value: 13
Name: 10 of Spades Value: 10
Name: Ace of Hearts Value: 1
Name: 8 of Diamonds Value: 8

Name: Queen of Diamonds Value: 12

ITomo6HEII KOJ TTOIE3€H JIJIT HPOBEPKU TOTO, pabOTAET JIN KJIACC
B LIEJIOM TaK, KaK MbI OKUJAJIU, 6€3 HEOOXOAUMOCTU UMETD J€JIO
¢ 6oJ1ee 06GBEMHON OCHOBHOI IPOrPAMMOIL IIsE CO3JJAaHUS €TI0 dK-
3emmagpa. OH IPeJoCTaBISAET OBICTPBIA CITOCO6 YOEAUTLCS, ITO
KJIaCcC He HapylIeH. B 3aBUCUMOCTH OT HAIIMX TOTPEGHOCTEH MBI
MOKeM IOMTH JAajblIe U JOOABUTH KAKOU-TO IPUMEP KOAA JJIS Je-

MOHCTPAIMM TUIINYHBIX BBI3OBOB METO/IOB KJj1acca.
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Apyrue KapTouHbie Urpbl

CymecTByeT MHOTO KaPTOYHBIX UTP, KOTOPBIE 3a€HCTBYIOT CTAH-
JApTHYIO KOJoay 13 b2 kapT. MbI MOTJIN GBI MCTIOJIH30BATH KIACCHI
Deck u Card, 4TOOBI CO3JaTh TAKUeE UTPBI, KaK 6p1/1z[>1<, 4epBU, JKUH
paMMH 1 MHOTHE NacbsIHCBI. OAHAKO BCTPEYAIOTCS UTPBI, KOTOPbIE
HCIIOJIb3YIOT APYTUE KAPTOYHDBIE 3HAYCHU S UK APYTO€ KOJUYIECTBO
kapT. JlaBaiiTe paccCMOTPUM HECKOJIBKO IPUMEPOB U MOTISAAUM, KaK

MOJKHO aJallITUPOBATDb HAIIM KJIACCHI JIUIS 3TUX CJIydaeB.

Konopa ana 6nexk-pxeka

XoTs B 6JIEKTKEKe, TaKKe N3BECTHOM Kak 21, HCITOTb3yIOTCA TE Ke
KapThl, YTO M B CTAHIAPTHOH KOJIOJIE, UX 3HAUECHUA IPYTHE: IECATKA,
BAJIET, ]aMa 1 KOPOJIb — Bce cToAT 1o 10 oukos. MeTon  init ()

Kj1acca Deck HAYMHAETCS CIEAYIOMUM OOPA30OM:

def init (self, window, rankValueDict=STANDARD DICT) :

YT06BI CO3/1aTh KOJIOAY AJISI GICK/KEKA, HEOOXOIMMO MPEOCTa-

BUTD CJIOBAPD JJIsI rankValueDict cieaymommum 06pa30M:

blackJackDict = {'Ace':1, '2':2, '3':3, '4':4, '5':5,
'‘e':6, '7':7, '8': 8, '9':9, 'l0':10,
'Jack':10, 'Queen':10, 'King':10}

oBlackjackDeck = Deck(window, rankValueDict=blackJackDict)

Kak Toabko BbI co3manu oBlackjackDeck, MOKeTe BbI3BATH O€3
U3MeHEeHU CyIecTByIoNue MeToAbI shuffle () 1 getCard (). B pea-
JIN3AIUU OJIEK-IKeKa BaM TaKKe MPUAETCSA UMETH JIEJIO C TEM dpaK-
TOM, UTO 3HAUEHNE Ty3a MOKeT ObITh 1 ruti 11. Ho aTo ynpaskuneHne

JJIA CAMOCTOATEIBbHOTO BBIITIOJIHEHM .

"I‘pbl € HEOGbIYHBIMM Konogamm

CymecTByeT HECKOJIBKO KAPTOYHBIX UT'P, KOTOPBIE HE UCIIOIbL3YIOT
CTaHJJAPTHYIO Kooy 3 52 kapT. B kanacTe TpedyeTcs Kak MUHU-
MYM JIBE€ KOJIOJBI C JUKOKEepaMu, B oomieit caoxxHocTu 108 kapT.
Kosoga nMHOKIA COCTOUT U3 JIBYX AE€BATOK, A€CATOK, BAJIETOB, JaM,
KOPOJIEH U TY30B KaKJJOM MacTU, UTOTO 48 KapT.

J111 TOIOGHBIX UTP BbI BCE €Ile MOKETE UCIOJIb30BATh KJIACC
Deck, HO IOHAZOOUTCS CO3/[aTh MOAKJIACC C Deck B KadecTBe 6a30-

BOI'O KJIacca. HOBOMy Kyaccy CanastaDeck ninm PinochleDeck
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IIOHAOOUTCS COOCTBEHHBIN MeTOx  init (), KOTOPBIN CO3/1aeT
KOJIOJly B BU/JIE CITMCKA, COCTOSIIETO U3 COOTBETCTBYIOIUX 00beEK-
TOB Card. OxHako MeTo/bl shuffle () 1 getCard () MOTYT ObITH
yHacJjes0BaHbl U3 Kjaacca Deck. CepoBaTenbHO, KJIacc
CanastaDeck uau PinochleDeck cTaHET HOJKJIAaCCOM KJacca Deck

1 OyJieT BKJIIOYATh TOJIBKO METOR __ init ().

B »Toii rmaBe mbl co3ganu GUI-Bepcuio kaprouHoii urpel «bosbire-
MEHbIIC» N3 I'JIaBbI 1, I/ICI'[OJII)SYﬂ XOpO]lIO BOCHpOI/ISBO,HI/IMI)Ie
KkJ1accel Deck u Card. OCHOBHOM KOJ, CO3JJA€T 9K3EMILIAP OODBEKTA
Game, OH B CBOIO OY€pPE/JIb CO3/[A€T 00beKT Deck, KOTopLII‘/’I CO3/1A€T
9K3EMILIAPBI 52 06BEKTOB Card, O OHOMY IS KaXXAOH KapThI

B UTOTOBOI Kosoge. Kaxxap1il 060beKT Card OTBeYaeT 3a pUCOBAHUE
COOTBETCTBYIONETO U300PAKEHUS B OKHE 1 MOKET OTBEJATh

Ha BaHpOCbI 10 HOBOI[Y €ro MME€HU, paHra, MAaCTU U 3BHAYCHU .
Kracc Game, KOTOPBII COMEPKUT JTOTUKY UTPBI, OTACIEH OT OCHOB-
HOT'O KOJIa, BBITTOJIHSIONETO OCHOBHOM UK.

A mpopemoncTpuposai, kak Python cosnaer cneruarpHyio me-
peMeHHon C UMEHEM _name_ n HpI/ICBaI/IBaCT CI‘/JI paS]II/I‘{HI)Ie 3Ha-
YCHHUSA B 3aBHUCHMOCTHU OT TOTO, BBIIIOJITHAECTCA JIN (]32117111 B Ka4eCTBEC
OCHOBHOI>)I HpOI‘paMMbI NJIN HET. BI)I MOJKETE UCIIOJIb30BATDH STY
(pysKITIIO 1715 06ABICHN S HEKOTOPOTO TECTOBOTO KO/, BBITIOJ-
HSIOMIETOCs, KOTa BBI 3aITycKaeTe (paiig B KaueCTBE OCHOBHOM IPO-
rpaMMBI (11 TECTUPOBAHMS KOJIa B MOJYJIE), HO 6€3eHCTBYIOMEro
B TUIIMYHOM CJIy4ae, Korja daiin UMIIOPTUPYETCS APYTUM MOAYJIEM.

W Hakomen, g mokasaJj, KaK MOXHO CO3JaBaTh Pa3/IMYHbIC TUIIBI
KOJIOJ KapT B 3aBUCUMOCTH OT TOTO, HACKOJIBKO OHU OTIMYAIOTCS

oT KJjacca Deck.



TAUMEPDI

JTa rmaBa mocsAIeHa TaiimMepam. Taumep 1o3Bo-

JIAET IPOrpaMMe OTCHUTBIBATD U JKAATDb 3aJJaHHOC

KOJIHUYECTBO BPEMEHU, IIPEXKAE YeM IIEPEUTH
K BBIIIOJIHEHUIO KAKOI'O-TO JIPyroro jeicrsus. B mupe
TEKCTOBBIX Tporpamm Python aTo serko focTuxnMo
C IOMOINBIO time.sleep () MyTEM YKa3aHUS KOJTUIECTBA CEKYH/T
JUIS1 pexXrMa OKnlaHu . YTo6bI ce1aTh May3y Ha JIBE C TOJTOBUHOM

CEKYH/IbI, BbI MOTJIN Obl HAIIKCATh:

import time
time.sleep(2.5)

Tem HE MeHee B MUpE pygame U yIIPaBasIeMOro COOBITHUIMU ITPO-
rpaMMUPOBAHMUSA B IIEJIOM Y TIOJIb30BATES BCET/IA IOJKHA OBITH BO3-
MOKHOCTD B3aUMOJICHICTBHS C TPOIPAMMOH, IOTOMY ITOIOOHDIE Tay-
3bl HEYyMECTHDL. BbI3oB time.sleep () caenraeT nporpaMmy
WHEPTHOU BO BpEeMs PEKUMA OKUJAHU .

BMecTO 3TOr0 0CHOBHOM ITUKJI 1OJIKEH IPOJOKATD BBIIOJIHATD-
¢ ¢ M060H BRIGPAaHHONM BaMH 9acTOTOH (ppeiimos. HyxHO, 9TO6DBI
IIpOorpaMMa IPOROJIKAIA UK, HO TAK)KE OTCUUTBIBAIA BpEMs
OT 33JJaHHOH HaYaJbHOH TOYKH /IO HEKOTOPOTO BPEMEHU B Oyay-

meM. 9TO MOKET ObITh JOCTUTHYTO TPEMS PA3TUIHBIMHU CITOCOOAMMU:
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* HU3MEPEHHMEM BPEMEHMU IIyTeM nojcdeTa ppeimMos;

* UCIOJbL30BAHUEM pygame JUIs CO3/IaHHsA COOBITHS, KOTOPOE
Oy/eT BBIIIYIIEHO B OYyIIEM;

+ 3aIIOMHHAHUEM BPEMEHU HadaJjia U HOCTOSHHOMU POBEPKU IIPO-

meamero BpeMCeHHU.

S KpaTKO paccMOTPIO EPBbIE JIBA, HO COCPENOTOUYCh HA TPETh-
€M c1I0co0e, TIOCKOILKY OH IPEOCTaBIAET HAanOoIee YeTKII U TOY-

HBIH I1OJIXO/.

JdleMOoHCTPALMOHHAA NPOrpamma Taumepa

YT06bI MPOJEMOHCTPUPOBATD PA3JIUYHBIE MOJXO/AbI, A OyAy UCIIOJIb-
30BaThb PA3JUYHBIE PEATU3AINHN TECTOBONU IPOrPAMMbI, TOKA3aH-

HOM Ha puc. 13.1.

Click Start to start a 2.5-second timer:

Puc. 13.1. leMoHcTpaumuoHHas nporpamma Taimepa

Korza nonb3oBaren meaKaeT o KHOIke Start, 3aMyCKaeTCs
2,5-ceKyHAHDIN TaliMep U BUJ OKHA U3MCHSAETCS, KaK IIOKa3aHO

Ha puc. 13.2.

Click Start to start a 2.5-second timer:

Start Click Me

Message showing during timer

Puc. 13.2. OtobpaxeHHoe coobuieHne Bo Bpems paboTel TaMmepa
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Ha nBe ¢ mooBuHOM CeKyH/IbI KHOINKA Start CTAaHOBUTCA HEAK-
TUBHOM U I10J] KHOIIKaMU O0TOOpakaeTcs coodmenue. Ilo ucreue-
HUU BPEMEHU OHO HCYE3aeT U KHOIKA Start BHOBb CTAHOBUTCH aK-
TuBHA. HesaBucuMo oT 3aIyeHHoro Taiimepa Bce ocTaJbHOE, UTO
[I0JTb30BaTE/Ib XOUET CJIEJIATh B IPOrpaMMe, MO-TIPEKHEMY JOJKHO
ObITH aKTUBHBIM. B aTOM mpumepe mendok o knonke Click me BoI-
BOJIUT COOOIIEHUE B OKHE 0OO0JOYKU BHE 3aBUCUMOCTH OT PAOOTEI

Taimepa.

Tpu noaxoaa K peanansaumm TaMMmepos

B sTOM pasjee s pacCMOTPIO TPU Pa3TUIHBIX TOAXO0A K PeaTn3a-
MU TaMEPOB: MOACYET (PPEHMOB, FeHEPAITUIO COOLITHSA pygame

1 TPOBEPKY MPOMIEIIEro BpeMeHH. /|1 MpOsCHEeHNS 9TUX KOHIIETI-
LU CIeAyIonue IPUMePhl KOJa BCTPOEHBI HEIOCPEACTBEHHO

B OCHOBHOU ITUKJI.

Mopcuer ppeiimor

IIpocToii moAXoA K CO3/JaHUIO TaliMepa 3aKJII0YAeTCs B IO CUeTe
KOJTMYIECTBA BBITTOTHAEMBIX (ppeitmos. OnuH gpeiiM — 3To TO ke
caMoe, 4TO OJfHa UTepanus nukia. Eciu 3naere yacrory ppeiimon
HpOI‘paMMbI, BbI MOJKETE BbIUYVICJINTDb, CKOJIBKO BpeMCHI/I HCO6XOI[I/IMO
IIO/I0K/IaTh, YMHOKMB BpeMs OKUaHUs Ha yacToTy ¢peiimos. Cie-

JYIOIMI KOJI I€EMOHCTPUPYET KJIIOUE€BbIE MOMEHTDI peATN3aLMU:

®Daiin: InLineTimerExamples/CountingFrames.py

FRAMES PER SECOND = 30 # xaxmneni QpeiM 3aHMMaeT 1/30 cexkyHOH
TIMER_LENGTH = 2.5

-—-— HOPONyCK ——-—

timerRunning = False

roT KO/l ITOKAa3bIBACT, YTO IIPONCXOJAUT, KOI'Jd IIOJIb30BATEJIb

IeJKaeT 10 KHONKe Start:

if startButton.handleEvent (event) :
timerRunning = True
nFramesElapsed = 0 # uMHMUMaAIMBUPYyEeM CUETUUK
nFramesToWait = int (FRAMES PER SECOND * TIMER LENGTH)
startButton.disable ()
timerMessage.show ()
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ITporpamMmma BBIYUCIISIET, YTO OHA JOJIKHA HOAOKAATH 75 ppeii-
MoB (2,5 cexynapl X 30 ppeiiMOB B CEKYHJTY), ¥ MBI YCTAHABINBAEM
timerRunning B 3HaYeHue True, 4TOOBI yKa3aTh, 4YTO TaliMep 3amy-
meH. BHyTpy 0CHOBHOIO ITUKJIa MCIIOJIb3YEM CIIEAYIONMUI KO, ISt

IPOBEPKM 3aBePIICHUs TaliMepa:

if timerRunning:
nFramesElapsed = nFramesElapsed + 1 # yBennumBaeMm
# cueruux
if nFramesElapsed >= nFramesToWait:
startButton.enable ()
timerMessage.hide ()
print ('Timer ended by counting frames')

timerRunning = False

Korza taiimep 3aBepniaercs, Mbl BHOBb AKTHBUPYEM KHOIKY
Start, ydupaem coobieHre 1 cOpachIBaeM IepeMEeHHYIO
timerRunning. (Ecin XoTHTE, BBI MOXKETE YCTAHOBUTD CUCTUUK
Ha KOJIMYECTBO (PPEUMOB JIsl OKUJAHUS U BBIITOJHSITH BMECTO TO-
ro 06paTHBII OTCUET A0 HYJIsA.) DTOT MOAXO/ XOPOIIO PaboTaeT,

HO OH IIPUBSA3aH K 4acToTe PPeMOB IpOrpaMMbI.

Talimep co6bITHI

Bo BTOpOM n0JX0z€ MBI BOCIIOIB3YeMCSI BCTPOEHHBIM B pygame Taii-
MepOM. Pygame MO3BOJISIET JOGABISATH HOBOE COOBITHE B OYEPEab —
9TO Ha3bIBAETCSA peaucmpayus coobITUA. ECu TouHEee, MbI IPOCUM
pygame CO3/[aTh U 3aPETrUCTPUPOBATH cOObITHE TaliMepa. Ham
BCETO JIMIIb HEOOXOAMMO YKA3aTh, HACKOJBKO JAJIEKO B OYAyIIEM
JIOJDKHO ITpousoiitu cobbitre. IToce 3a1annoro mpomMexxyTka Bpe-
MEHH pygame 3aIlyCTUT COObITHE TaliMepa B OCHOBHOM ITUKJIE
TEM e CIIOCOOOM, KOTOPBIM OH 3aIlyCKaeT JPyrue CTaHJapTHbIE
coObITUS, TaKUe Kak KEYUP, KEYDOWN, MOUSEBUTTONUP,
MOUSEBUTTONDOWN u Tak jgaJiee. Bar kox JokeHd 6y,zLeT HUCKaTh
3TOT THUII COOBITUS 1 PEArUPOBATD HA HETO.

Cienylomas foKyMeHTanus B3sATa ¢ https://www.pygame.org,/
docs/ref/ time.html:

pygame.time.set timer ()

Mmnoeoxpammo cosdasams cobvimue 6 ouepeou codvimuil
set timer (eventid, milliseconds) -> None

set timer (eventid, milliseconds, once) -> None
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YcranasiauBaeM TUI COOBITUS JULA 0T06pa>erI/151 B ouepeaun
COOBITUI KaXJ0€ 3aJJaHHOC KOJIMICCTBO MUJIJIMCCKYH/L. HepBoe
COOBITHE HE TOIBUTCS A0 TEX IIOP, IIOKa HE HpOﬁ}ICT 3aTaHHOE€

KOJIM9E€CTBO BPEMCHMU.

K xaxsomMy TUITy COOBITHS MOXKET OBITH TPUKPETICH OTACIb-
HbIH Taiimep. Jlydine BCEro MCnoab30BaTh 3HAYECHUE MEKIY
pygame . USEREVENT u pygame . NUMEVENTS.

YUT06BI OTKJIIOYUTD TAHMEp /I COOBITH A, yCTAHOBUTE apIryMEHT

milliseconds B 3HaueHue 0.

Ecan APTYMEHT once MMCCT 3HAUYCHUE True, TaﬁMep ycTaHnaBJIn-

Ba€TCsA TOJbBKO OJTUH Pa3.

Kasxaplil THII COOBITHSA B pygame NPeJCTaBIeH YHUKAJTbHBIM
upeaTuduraropoM. B pygame 2.0 BbI MOXeTe Tenlepb BbI3BATD
pygame.event.custom type (), 9TOOBI HOJYy4YUTDh I/Iz[eHTI/I(bI/IKa—

TOP AJIA IIOJIb30BATECIbCKOTO COOBITUSI.

®Daiin: InLineTimerExamples/TimerEvent.py

TIMER EVENT ID = pygame.event.custom type() # HoBOe B pygame 2.0
TIMER LENGTH = 2.5 # CexyHI:H

Korzma nmosb3oBareis meaKaeT 1o KHOIIKe Start, Koj co3jgaeTr

U PETUCTPUPYET COOLITHE TaliMepa:

if startButton.handleEvent (event) :
pygame.time.set timer (TIMER EVENT ID,
int (TIMER LENGTH * 1000), True)

——— IPOIIYyCK IOe3aKTMealMM KHOIIKM, OTO@an@HHH coofumeHusa —--

Paccuurannoe 3Hauenue pasHo 2500 Muucekynaam. True
O3HAYAET, YTO TaHMep JIOJIKEH BBIIIOJIHATBCS TOJIBKO OJUH pa3 (cre-
HEpPUPOBATH TOJLKO OHO coObITHE). Terepb HaM HY’KEH KO/ B ITH-

KJ1e CO6I)ITI/IH, KOTOprﬁ IPOBEPIACT €Ir0 HACTYIIJICHNE!

if event.type == TIMER EVENT ID:

——— IIPOIYCK aKTMBaLMUM KHOIIKM, 3aKpPBITUA coobumeHnsa —-—-

Tak kak MbI yka3aau True B BBI3OBE /ISl yCTAHOBKH TaliMepa,
5TO COOBITHE 3AIYCKAETCSA TOJIBKO OJUH pa3. Ecu XoTum noBTO-
PATB coObITHA Kaxble 2500 MUJUIMCEKYH/I, MBI MOKEM YCTAHOBUTH

HOCJICD;HI/IIL/’I APTYMEHT B MCXO/ITHOM BbI3OBC B 3HAYCHUEC False (I/IJII/I
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IPOCTO Pa3peluTh 3HAYEHHUE 10 YMOTYaHUIO False). Yroow! 3a-
BEPIINTD IOBTOPsAEMBIE COOBITUSA TaliMepa, MbI BHI3BAJIH ObI set

timer () mnepejgasn 6b1 0 (HONB) B KQUECTBE BTOPOI'O ApIryMEHTA.

Cozpaem ralimep NnyTem BEbIYMCIIEHUS NPOLUEALIEro
BPEMEHM

Tperuii noAXo K peanusanuu TaliMepa UCIOIb3YeT TeKyIee
BpeMs B Ka4e€CTBE OTIPABHOU TOYKHU. 3aT€M MbI MOKEM MHOT O~
KpaTHO 3allpalunBaTh TEKYyIeC BPpEM:I U BBIIIOJIHATD IIPOCTOEC BbIYU-
TaHUe, YTOOBI BRIYUCIUTD Npomeainee Bpems. Kox, mokasaHHBIH
B 3TOM IIPUMEPE, BLIIOJHSAETCA B OCHOBHOM IIUKJIE; ]aJI€€ Mbl
MU3BJICYEM OTHOCSAIMUIACA K TAUMEPY KOJ U CO3JaJUM MHOTOKPaTHO
HCIIOJIb3yeMbIN KIacc Timer.

B mozyne time crammaprHOi 6ubinorexu Python ects caexyio-

mas PyHKITU:

time.time ()

Bp130B 3TO (PYyHKIIMHM BO3BPAIAET TEKYIIEE BPEMsI B CEKYH/IaX
B BUJI€ YMCJIa C IIaBaloiell Toukoil. Bosspamaemoe snauenue
MpEeJICTABISET CO60IH KOTMIECTBO CEKYH/, KOTOPOE IIPOIILIO C MO-
MEHTa «HadyajJa OTCIETA BPEMEHH», KOTOPOE ONpeeeHO KaK
00:00:00 UTC 1 stuBapst 1970 roza.

Kon B muctunre 13.1 cozmaet TatiMep, 3aroMuHast BpeMs, KOTAQ
HOJIb30BaTeNh IEIKHY IO KHoNKe Start. Bo BpeMs paboThI Talime-
pa MbI IpOBepsieM KaKJbIA q)peﬁM, 4YTOODI YBUJIETDH, IPOIIJIO JIN HE-
006X0IMOE KOJTUUIECTBO BpeMeHU. BuI yike Bujenn mHTepdetic
MOJTb30BATEA, IO3TOMY JJ151 KPATKOCTH 5 ONYIINY 3TH JEeTaT! U He-
KOTOpPBIE YaCTH YCTAHOBOYHOTO KOJa.

®aiin: InLineTimerExamples/ElapsedTime.py

# Timer B OCHOBHOM LMKJIE

-—— IPONMyCK —-—-

TIMER LENGTH = 2.5 # cexyHz:
-—— IPONyCK —-—-

timerRunning = False

#6 — BECKOHEUHBIM LUKJI

while True:

#7 - IlpoBepseM HaaMuue COOBITMM U OOpabaTHBaeM UX
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for event in pygame.event.get () :
if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()

if startButton.handleEvent (event) :
timeStarted = time.time () # 3anommHaeM BpeMs Hauaja
startButton.disable ()
timerMessage.show ()
print ('Starting timer')
timerRunning = True
if clickMeButton.handleEvent (event) :
print ('Other button was clicked')

#8 — BomoJsiHgeMm nercTBusa "B pamMkax dpermva
if timerRunning: # eciymu TalimMep 3amnyueH
elapsed = time.time() - timeStarted
if elapsed >= TIMER LENGTH: # True s3meck oOoO3HauaeT
# BaBepueHue TavMepa
startButton.enable ()
timerMessage.hide ()
print ('Timer ended')

timerRunning = False

#9 - OummaeMm OKHO
window.fill (WHITE)

#10 - PucyeM BCe BJIEMEHTHE OKHAa
headerMessage.draw ()
startButton.draw ()
clickMeButton.draw ()

timerMessage.draw ()

#11 — OOCHOBJISEM OKHO
pygame.display.update ()

#12 - JeyaeMm naysy
clock.tick (FRAMES PER_SECOND) # oxupaHue pygame

Jiuctunr 13.1. Tarimep, BCTPOEHHBIA B OCHOBHOM LMK

Ba’xHbIMH IepeMEeHHBIMH, Ha KOTOPbIE CTOUT OOPATUTDb BHUMA-
HHE B 9TOH IIpOrpaMMe, SBJISIOTCS CAEAYIOMHE.

TIMER LENGTH KoHcTaHTa, KOTOpas COOOIAET, KAK JOITO MbI

XOTHM, YTOOBI paboTaJl Hall TaliMep.

timerRunning ByneBo BbIpajX€HHE, KOTOpOe COOOIIaeT HAM,

3aNyILIeH JU TaiMep.

timeStarted Bpewms, korja nmoab3oBaTesb HaXaJl KHOIKY Start.
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Korja nmoab3oBarenn meakKaeT 1o KHonke Start, timerRunning
ycTaHaBJIMUBaeTCs B 3HadeHne True @. Mbl HHUIINAIN3UPYEM IIepe-
MEHHYIO startTime TEKyIUM BpeMeHeM. 3aTeM JIe3aKTUBHPYEM
KHOIIKY Start 1 0TO6paaeM coobIeHNe oJ| KHOITKAMHU.

Bo BpeMs mpoXoKAeHU KaKIOTO IUKJIA, €CTU TaliMep 3a1y-
meH @, MbI BbIYUTAEM BPeMsi HaYaIa U3 TEKYIIero, 4ToObI yBU/IETD,
CKOJIBKO ITPOIILJIO C MOMEHTA 3arycka taiimepa. Korxa xormdaectso
MPOIIE/IIEr0 BpEMEHU IPEBOCXOAUT UK paBHO TIMER LENGTH,
MO3KET IIPOU3OUTH JI0G0E ACHCTBHE, KOTOPOE MBI 3AILIAHUPYEM.

B sToM mpumepe nporpaMMbl aKTUBHPYeM KHOIIKY Start, yrausem
HIDKHEE COOOIIEHNE, BBIBOJIUM KPATKUI TEKCTOBBIIN BBIBOJ U COpa-
ChIBaeM IepeMEepPEeHHYIO timerRunning B 3HaueHUe False ©.

Koj B muctunre 13.1 paboraeTt Xopomio... U1 OfHOro TaliMepa.
OnHAKO 3Ta KHUTA IOCBAIEHA 00'bEKTHO-OPUEHTUPOBAHHOMY ITPO-
IrPaMMHUPOBAHMUIO, TO3TOMY JlaBaliTe MONPOOGYEM MACIITAOMPOBATH
TO, YTO Y HAC YK€ HOJNYyInI0Ch. YTOOBI 0606IUTE (PYHKITMOHATb-
HbI€ BO3MOXKHOCTH, Ipeo6pasyeM KoJ| TaiiMUHTA B KJaacc. Bospmem
B)KHBIE IIEPEMEHHBIE, TPEOOPa3yeM UX B IEPEMEHHBIC HK3EMILISAPA
1 pa3o06beM KO/ Ha MeTO/BbI. TakuM crtoco60M MBI MOKEM OIpeie-
JIUTH U UCIIOJIb30BATh JI060E KOJIMYECTBO TAIMEPOB B IIPOTPAMME.
Kracc Timer Hapsay ¢ IpyTUMH KJIaCCaMU, UCTIOIb3YEMBbIMH JUJISI
OTOOpaXKEHUA TAUMHUHTA B IPOrpaMMax pygame, JOCTYIICH B MOJY-

JIe 110J) Ha3BaHUueM pyghelpers.

Ycranasnusaem pyghelpers

YT06bI ycTAHOBUTDL pyghelpers, OTKPONRTE KOMAHAHYIO CTPOKY

1 BBEJUTE CJIEAYIOIME IBE KOMAH/IbI:

python3 -m pip install -U pip --user

python3 -m pip install -U pyghelpers --user

OHU 3arpy3sT U yCTaHOBAT pyghelpers n3 PyPi B manky, n1o-
CTYITHYIO BCeM BamuM nporpamMmam Python. Kak Tonbko ycranoBka
3aBepIIeHa, Bbl MOXKETE UCIIOJIb30BaTh pyghelpers, BKIOYas Cle-

JyIOIUI OIlepaTop B HAYaJIe BAIIUX IPOTPaAMM:

import pyghelpers

3areMm MoxKeTe CO3aThb 9K3CMIIISIPbI 00'BEKTOB U3 KJIACCOB B MO-

AyJa€ 1 BbI3BATb MCTO/AbI 3TUX oobekToB. Camas aKTyaJIbHas
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JOKyMEHTaIua pyghelpers HaXOAUTCS 11O aJipecy
https://pyghelpers.readthedocs.io/en/latest/, a LCXOMHBII KOJ
JoctyneH B MoeM perodutopun GitHub o agpecy https://github.
com/IrvKalb/pyghelpers/.

Knacc Timer

B sincTunre 13.2 conep:kuTcs Kox o4eHb IPOCTOTO TaliMepa B BUJE
KJIacca. DTOT KOJ BCTPOEH B IIaKeT pyghelpers B KauecTBeE KJjJacca

Timer (A1 KPATKOCTH  OIYCTHUI 3/1€Ch HEKOTOPYIO JOKYMEHTAIIHIO).

®Daiin: (JlocTyneH Kak yactb moaynd pyghelpers)

# Kmacc Timer

class Timer () :
-—— MPOMNYyCK —-—-
def init (self, timelInSeconds, nickname=None, callBack=None) :

self.timeInSeconds = timelInSeconds
self.nickname = nickname
self.callBack = callBack
self.savedSecondsElapsed = 0.0
self.running = False

def start(self, newTimeInSeconds=None) :

-—-- HPOHNyCK —-—-—

if newTimeInSeconds != None:
self.timeInSeconds = newTimeInSeconds
self.running = True

self.startTime = time.time ()

def update (self):

-—-— NPONyCK ——-—

if not self.running:
return False
self.savedSecondsElapsed = time.time() - self.startTime
if self.savedSecondsElapsed < self.timeInSeconds:
return False # BroJIHAEeTCd, HO He INOCTUIT TI'PAHUYHOTO

# ycrnoBua
else: # TaliMep 3aBepleH

self.running = False
if self.callBack is not None:
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self.callBack(self.nickname)

return True # True 3mech oOO3HaAUaeT BaBeplleHre TanMmepa

(4] def getTime (self):

—-—-— NPONyCK ——-—

if self.running:

self.savedSecondsElapsed = time.time() - self.startTime

return self.savedSecondsElapsed

e def stop(self):
"""OcraHaeauBaeMm Tanmep"""
self.getTime () # =zanoummHaeM oxoHuUaTesibHYH self.
savedSecondsElapsed

self.running = False

Jiuctunr 13.2. Mpocroii knacc Timer

Korga Bol co3paere 06beKT Timer, €JMHCTBEHHDBIM 00SA3aTEb-
HbIM apI‘yMeHTOM SABJIAECTCSIA KOJIMYECTBO CeKyHZl, B TEUCHUE KOTO-
PBIX BBI XOTUTE, 4TOOBI TaliMep padoran @. MoxkeTe JOIOTHUTENDb-
HO IIPEJOCTABUTD ICEBJOHUM JJIS TaliMepa 1 (byHKuI/no WUJIU METOJ
JI71s1 06PATHOTO BBI30BA, KOT/IA MPOIAET 3aaHHOE BpeMs. Ecin Bb
yKa3bIBaeTe OOPATHBIN BBI3OB, ICEBIOHUM OyACT ITepelaH, Koraa
MPONU30H/IeT O6PATHBIN BBI3OB.

Bo! BoI3pIBaeTE METOX start () @ jr 3amycka taiivepa. O6bexT
Timer 3allOMUHAET BpeMs Hadajia B [IEPEMEHHOI 9K3eMILIsApa
self.startTime.

Meton update () © [0/1KEH BBI3BIBATHC S KAK bl pa3 BO BpeMs
IIPOXO3KI€HU I OCHOBHOIO NMKJIa. Ecu Taiimep 3anymien u mponuio
COOTBETCTBYIOIEE KOJIMYECTBO BPEMEHH, 3TOT METOJ| BO3BpaIaeT
True. B m060M pyrom BEI30BE METOJ| BO3BpaIaeT False.

Ecau Taiimep Timer BBIIOJHSIETCH, BBIZOB getTime () (4] BO3Bpa-
maeT KOJUYECTBO MPOIIEJIIEro BpeMeHuU i 3Toro Timer. Bol Mo-
JKeTe BbI3BATh METOJ stop () ©, 4TOObI HEMENJIEHHO OCTAHOBUTD
Timer.

Tenepb MbI MOXEM nepenncaTb Z[CMOHCTpaI_II/IOHHyIO HporpaMMy
TaiiMepa, HOKa3aHHYIO ¢ TUCTUHTE 13.1, 4TOOBI HCITOTB30BATD
KJacc Timer u3 makera pyghelpers. B muctunre 13.3 Bugno, kax
MBI UCITOJIb3yeM 00BEKT Timer B KOJE.
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®Daiin: TimerObjectExamples/SimpleTimerExample.py

# IlpyMep OPOCTOTO TanMepa
-—— IPOMNYyCK ——-—
O oTimer = pyghelpers.Timer (TIMER LENGTH) # cosmaem ob6bexT Timer

#6 — BeCKOHEUHBI LMKJI

while True:

#7 - IlpoBepseM Haluuue COOBITMM M oOpabaTHBaeM MxX
for event in pygame.event.get () :
if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()

if startButton.handleEvent (event) :

(2] oTimer.start () # 3amnyckaem TamMep
startButton.disable ()
timerMessage.show ()
print ('Starting timer')

if clickMeButton.handleEvent (event) :
print ('Other button was clicked')

#8 — BunoJsiHgeM IeMcTBusa "B pamMkax dperma
3] if oTimer.update(): # True 3mech oOO3HAUAET 3aBeplEHME TanMepa
startButton.enable ()
timerMessage.hide ()
print ('Timer ended')

#9 — OumcTurs SKpaH
window.fill (WHITE)

#10 — HapmucoBaTb BCEe DJIEMEHTH SKpaHa
headerMessage.draw ()
startButton.draw ()
clickMeButton.draw ()
timerMessage.draw ()

#11 — OOCHOBMTBH BKpaH
pygame.display.update ()

#12 - IejaeMm naysy
clock.tick (FRAMES PER SECOND) # oxupaHue pygame

Jlnctunr 13.3. OcHoeHas NporpamMMma, B KOTOPOM UCMoNb3yeTcs ak3emMnasp knacca Timer
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W BHOBD 5 BbIpE3aJ yCTAaHOBOUHBIHN KoA. Ilepe HagatoM ocHOB-
HOT'O IIUKJIA MbI co3iaeM 00bekT Timer ©@. Korja moab3osaren
nieJIKaeT 110 KHoNKe Start, BbI3biBaeM oTimer.start () @, 4To0bI
3aIlyCTUTDL TaliMep.

Bo Bpems kax0ro NpOXOKJEHUS IIUKJIA MbI BbI3bIBAEM METO]
update () oObekTa Timer . CymeCTByeT JIBa CII0CO0a y3HATh, YTO
TaliMep 3aBepiieH. IlepBblil 3aKII09aeTCA B IPOBEPKE TOrO, BO3BPA-
IIaeT JIM 3TOT BbI30B 3HaueHue True. [Ipumep xozxa B imctunre 13.3
HCIOJIb3yeT TAKOU ITOAXOA. B KauecTBe aibTepHAaTUBBI, €CJIU MbI
yKasajiu 3HadyeHue Ui cal1lBack BBbI3OBE  init (), TO, KOTJa
TaliMep 3aBepIIaeTcH, 6y216T o6paTHo BBI3BAHA (PYHKIIMSA WJIN Me-
TOJ, yKa3aHHbIE B callBack. B GOJILIINHCTBE CJIy4aeB sl PEKOMEH-
JIOBAJI ObI UCIIOJIb30BATh NEPBBINA IOAXO/.

CymecTByeT /iBa IPEUMYIIECTBA IIPU UCIIOJIb30BAHUH KJIacca
Timer. Bo-mepBhIX, OH CKPBIBAET JE€TAIN KOJA TAMUHTIA; BbI TOJIb-
KO cO3JlaeTe OObEKT Timer, KOIjJa XOTUTE, 1 BbI3bIBAETE METObI
3TOTO OObEKTA. Bo-BTOpPBIX, BbI MOXKETE CO3/1aTh CTOJIBKO 00BEKTOB
Timer, CKOJBKO MOKeJaeTe, U KasKIbI 6y;[eT BBINIOJIHATHCSA HE3a-

BHUCHMO.

Oro6paxaem Bpemsa

MHorum nporpaMmmaM TpeoyeTcs HOJACUUTBIBATL U OTOOPAKATh
BpeMs JUIsd nosib3osaTted. Hanpumep, B urpe npomreimee BpeMs
JIOJIZKHO IIOCTOSTHHO OTOOPaXKaThC U OOHOBJIATHCH, NI Y II0Jb30-
BaTEJIA MOXKET OBITH OIIPEIEIEHHOE KOJTMYECTBO BPEMEHU JJIS
3aBepIIECHU 3aa9H, I 4ero TpebyeTcs TaliMep 06paTHOro
orcdeTa. f IposeMOHCTPUPYIO, KaK BBIITOJIHUTDL U TO U PYTrO€,
HCIIOJIb3ysl UTPY MSATHAIIKY, N300paskeHHYIo Ha puc. 13.3.

Korza BpI 3ammyckaeTe Urpy, IIMTKU pa3MENaloTC s IPOU3BOJIL-
HBIM 00pPa30M M OCTAETCA OJHO IIyCTOE YepHoe 1oJe. Llexs urpnr —
nepeMenaTs IJINTKU 110 OHOM, YTOObI pa3MECTUTD UX B IIOPsAJIKE
ot 1 o 15. Paspemaercs meakaTb TOJLKO 110 IVIUTKE, KOTOpas
10 TOPU3OHTAJIN UJIX 10 BEPTUKAJIN IIPUMBIKAET K ITyCTOMY KBapa-
Ty. lller90K 110 NOAXOAAIEH ININTKE MEHAET €€ MECTAMM C ITyCTBIM
nosieM. S He Gyy BAaBaThCA B IO POOHOCTH IIOTHOM pean3aluu
UTPBI (XOTA MCXOMXHBIHN KOJ JOCTYIIEH OHJIANH BMECTE C OCTAIbHBIMU
pecypcamu kHUTH). BMecTO 3TOr0 5 cocpesoTouych Ha TOM, KaK UH-

TErpUpPOBATH TAaliMeP.
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Puc. 13.3. MNonb3soearenbckuit HTEPDEMC UTPbI NATHALIKK

ITakeT pyghelpers coAep:KUT [iBa KJacca, KOTOPbIE IO3BOJISIOT
IIPOrPAaMMUCTAM OTCJIeKUBATh BpeMs. [lepsblil — aT0
CountUpTimer, KOTopblfx’I HAUYUHAETCS C HYJISI U CUYUTAECT B IPSIMOM
HAIlpaBJIEHUH A0 O€CKOHEYHOCTH UJIN O TEX IIOpP, IIOKA BbI HE CKa-
JKETe eMy OCTaHOBUTLCS. BTopoil — 310 CountDownTimer, KOTO-
PpbIii HAUMHAETCS C 3aJJaHHOTO KOJIMYeCTBA BpPEMEHH U CIUTAET
B 06paTHOM HaIlpaBJI€HHUU JO HYJI4. Sl co3man Bepcuu urpsol As
Kakzoro us Hux. Ilepsas 1o3BoJgeT M0JIb30BATENIO BUAETD, CKOJIb-
KO BPEMEHHU y HET'O 3aHUMAET pelleHHe ToJI0BoJIOMKHU. Bo BTOpoi
II0JIb30BATEJIIO B HAYaJI€ UTPbI BbIJEIEHO ONPEAEIEHHOE KOIUYe-
CTBO BPEMEHU, U €CJIM OH HE 3aBEPIINJI 3ajady, Korja TaiiMep J10-

CTUT HYJIA, TO IPpOUTrpaJl.

CountUpTimer

C nomompio Ki1acca CountUpTimer Bbl cO3faeTe OObEKT TaliMepa
1 COObIAETE My, KOTIa HadaTh. 3aTeM B KaXXJ0M (peiime MoxKeTe
BBI3BATH OJMH U3 TPEX PA3TMYHBIX METOJOB, YTOOBI IIOJYYUTD IIPO-

meamee BpeEMA B Pa3HbIX (bopMaTax.
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JInctunr 13.4 copepKuT peannsaruio kjaacca CountUpTimer
13 pyghelpers. 9TOT KOJ| ABJISETCS XOPOIIUM IIPUMEPOM TOTO, KaK
Pa3JIMYHBIE METOABI KJIACCA COBMECTHO HCIIOJIb3YIOT IIEPEMEHHbBIC

9K3eMILJIApa.

Daiin: (flocTyneH Kak 4yacTb moayns pyghelpers)

# Kiyacc CountUpTimer
class CountUpTimer () :
-—- OPOIyCK ——-—
def init (self): ©
self.running = False
self.savedSecondsElapsed = 0.0

self.secondsStart = 0 # zammTHas mMepa

def start(self): @

-—— IPONyCK —-—-
self.secondsStart = time.time () # nosyuaem Tekylee Bpems

# B cexyHIax M COxXpaHseM 3HadeHue
self.running = True

self.savedSecondsElapsed = 0.0

def getTime (self): ©
"""BosppalaeT Opolenuee BpeMa B BMIAE 3HaUeHMA C IUlaBaiilen
Toukou"""
if not self.running:

return self.savedSecondsElapsed # HMUero He nejaem

self.savedSecondsElapsed = time.time() - self.secondsStart
return self.savedSecondsElapsed # BO3BpamaeM 3HadYeHUE

# Cc raBawome TOUYKOM

def getTimeInSeconds (self): @
"""Bos3BpamaeT Ipollenuee BPeMsa B BMIOE LEJIOTO uMcia B cekyHpmax"™""

nSeconds = int (self.getTime())

return nSeconds

# OOHOBJIeHHas Bepcus, wucnojyb3ywomas fStrings
def getTimeInHHMMSS (self, nMillisecondsDigits=0): ©

-—— IPONyCK —-—-
nSeconds = self.getTime ()
mins, secs = divmod (nSeconds, 60)

hours, mins = divmod (int (mins), 60)
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if nMillisecondsDigits > 0O:
secondsWidth = nMillisecondsDigits + 3
else:
secondsWidth

1
N

if hours > 0:
output =
f'{hours:d}:{mins:02d}: {secs:0{secondsWidth}.
{nMillisecondsDigits}f}"'
elif mins > O:
output = f'{mins:d}:{secs:0{secondsWidth}.
{nMillisecondsDigits}f}"
else:

output = f'{secs:.{nMillisecondsDigits}f}"'

return output

def stop(self): @
"""OcraHaeauBaeT Tavmep"""
self.getTime () # BanouMmHaeM OKOHUATEJIbLHOEe 3HaueHue self.
savedSecondsElapsed

self.running = False

Jiuctunr 13.4. Knacc CountUpTimer

Peanusanus 3aBUCUT OT TPEX KJIIOUYEBLIX IE€PEMEHHBIX 9K3€M-
mwispa ©:
+ self.running—3TO 6yJIeBo BbIPAXKEHUE, KOTOPOE YKA3bIBACT,
3amyLIEH JIU TalIMep;
+ self.savedSecondsElapsed —3TO 3HAaUEHUE C IJIABAIOIIECH
TOYKOM, KOTOPOE MPEACTABIACT IPOUIEAIIEE BPEM TAaMepPa;

* self.secondsStart —3TO BpeMs 3aycKa TaI‘/’IMepa.

Kiueunr Bbi3biBaeT MmeToj start () @, 4To6bI 3aIyCTUTD TaliMep.
B pesysbTaTe METOJ BbI3bIBACT time.time (), COXpaHSIET BpeMs Ha-
Jaja B self.secondsStart mycraHaBiauBaer self.running
B 3HaueHMe True, YTOOBI yKa3aThb, UTO TAlIMep 3aIyIIcH.

KameHT MOKeT BBI3BATH OO0 M3 3THX TPEX METOJIOB, YTOODI
IIOJIyYUTD IIPOIIEAIIEE BPEMs, CBA3AHHOE C TAIMEPOM, B TPEX pas-
JUYHBIX (popMaTax:

*+ getTime () (3] BO3BpAIACT NPOIIE/IICE BPEMS B BU/IC YUCIA
C IIABAIONIEN TOUYKOM;

¢ getTimeInSeconds () ® BO3BpaIlaeT Npolieainiee BpeMs B BUje
IEJIOT0 YUCJIa CEKYH/T,
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+ getTimeInHHMMSS () © BO3BpaIaeT IpoUIE/IIee BpEMs B BUJE

0T¢dOpPMATUPOBAHHOHN CTPOKMU.

Metoj getTime () BbI3bIBAET time.time (), 9TOOBI HOJIYIUTh
TEKyIee BpeMs, M BbIYUTAET BpeMs HadaJia, YTOObI MOTYYUTh IPO-
mejguiee Bpems. J[pyrue asa METO/A BbI3bIBAIOT METOJ| getTime ()
9TOr0 KJIACCa, YTOObI BBIYUCIUTD IPOIIEIIEe BPeMs, 3aTEM BbIITO-
HAIOT Pa3HYI0 00pabOTKY BBIXOJHBIX JAHHBIX:
getTimeInSeconds () mpeobpasyeT BpeMs B II€JI0€ YHCIO CEKYH],
agetTimeInHHMMSS () popmMaTHpyeT €ro B CTPOKY popMara ua-
COLMUHYMBL:CEKYHObL. BBIXOIHDBIE JaHHBIE KAXKJIOI'0 U3 DTUX METOJIOB
HpeAHA3HAYEHBI /ISl OTIIPaBKH 00bEeKTy DisplayText (onpexeeH-
HOMY B ITakeTe pygwidgets) g OTOOPaXE€HUA B OKHE.

Merop stop () @ MOXeT ObITh BLI3BAH JIII OCTAHOBKH TaiiMepa
(HarpuMep, KOrjia IOJb30BaTE b 3ABEPIIAET I'OJIOBOJIOMKY).

OcHOBHO (paiis 1151 3TON BEPCUU NATHAIIEK JJOCTYIIEH BMECTE
C OCTAJIBHBIMU pecypcaMu KHUrHU B katauore SliderPuzzles/Main_
StiderPuzzleCountUp.py. OH co3naeT sK3eMILIAP OObEKTa
CountUpTimer nepeja Ha4aJIOM OCHOBHOTO ITUKJIA X COXPAHSIET €TO
B IepeMeHHON oCountUpTimer. 3aTeM Cpasy ke BbI3bIBAET METOJ
start (). Takke on co3maeT noje DisplayText ais OTO6pa>K€HI/IH
BpeMeHH. KaxapIii pa3 Bo BpeMs MPOXOXKACHUA OCHOBHOTO ITUKJIA
OCHOBHOI KOJI BbI3bIBA€T MeTOJ getTime InHHAMMSS () u 0To6pa>{<a-

€T pE3yJabTaThbl B IIOJIC!

timeToShow = oCountUpTimer.getTimeInHHMMSS () # sBamnpammBaemM y oOBeKTa
# Timer npomempmee BpeMs
oTimerDisplay.setValue ('Time: ' + timeToShow) # momemaeM B TEKCTOBOE I[IOJIE

Ilepemennas oTimerDisplay AABASETCS dK3EMILISPOM KJacca
pygwidgets.DisplayText. MeTox setValue () KJjacca
DisplayText ONTUMM3UPOBAH JIJISI IPOBEPKU TOI'O, OKAKETCS JIN
HOBBII1 JIIs1 OTOGPAXKEHU A TEKCT TEM )K€, UTO U npeabLaymuii. Cie-
JIOBATEJIbHO, JIa’K€ HECMOTPSI HA TO YTO MbI OIIPEJIEJISIEM B I10JI€ KO-
audecTBo BpemeHu 30 pa3 B CEKyHJy, HE TaK MHOT'O PabOThI BBIMOJ-
HSIETCS, IIOKA BPEMS HE UBMEHUTCS OJJMH Pa3 B CEKYHJLY.

Kop urpel nposepseT, pemeHa i roJloBoJIOMKa, U, KOTJia OHa
penieHa, BbI3bIBAETCS METOJ stop () JUJISI OCTAHOBKU BPEMEHU.
Ecan nonb3osarens menkaeT o kHonke Restart, 9To6b1 HAYaTh HO-
BYIO UTPY, IPOrPaMMa BbI3BIBAET start (), YTOOBI BHOBD 3AITyCTUTD

00O'BEKT Talimepa.
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CountDownTimer

B knacce CountDownTimer ecTh HEGONBIIOE OTIMYME. BMecTo 11071
cYyeTa B IPSIMOM HallPaBJICHUU OT HYJISI BbI MHUIIUATIU3UPYETE
CountDownTimer, 3a/laBast HA4aJIbHOE KOJTMYECTBO CEKYH/I, U OH
CUUTAET B 06paTH0M HAITPaBJICHUU OT 3TOTO 3HAYCHUS. I/IHTep(ioeI?Ic

JUTs co37laHmus CountDownTimer BBIVISAUT CIACAYIOIUM 0Opa3oM:

CountDownTimer (nStartingSeconds, stopAtZero=True, nickname=None,

callBack=None) :

CymecTByeT BTOPOI1 HEOGI3aTEIbHBIN MapaMeTp stopAtZero,
KOTOPBIN 110 YMOTYAaHUIO paBeH True, KOTJa IPEANoaaracTcs, 4To
BBI XOTHUTE, YTOOBI TAalIMEP OCTAHOBUJICS 11O JOCTUKCHUU HYJIS.
Taxxe JOIyCTUMO JIONIOTHUTENBHO YKa3aTh (PYHKITUIO UJIM METO/
B Ka4ECTBE OOPATHOTO BBI30BA, KOTA TafiMep JOCTUTAET HYJIS.

W naxoHen, BbI MOKETE NPEJOCTABUTD IICEBJOHUM JIJIs1 HCIIOIb30Ba-
HUsI IPU BBIIIOJHEHUH OOPAaTHOTO BBI30OBA.

KimenT BbI3bIBaeT MeTOJ start (), YTOGBI HAYATh OOPATHBII
OTCYET.

C Touku 3peHusa KaueHTa, getTime (), getTimeInSeconds (),
getTimeInHHMMSS () U MeTOJ stop () BBIISAAT UJEHTUIHO UX
aHaJioraM B Kjacce CountUpTimer.

B CountDownTimer eCcTh JOTOJHUTEIbHBI METOJ C UMEHEM
ended (). HpI/I]IO)KCHI/Ie JIOJIKHO BbI3bIBATh METO/JI, ended () Kax-
JBII pa3 BO BpeMsl IIPOXOXKAEHUS CBOET0 OCHOBHOIO nukaa. OH BO3-
BpamaeT False, eciu TaliMep aKTUBEH, HO BO3BpamaeT True, KO-
rZla TOT 3aBepuraeTcs (TO €CTh JOCTUTACT HYJISA).

Bepcus o6paTHOrO oTCU€TAa OCHOBHOTIO (paiija Urpbl B IATHAII-
KM JOCTYIIHA BMECTE C OCTAJIbHBIMU PECYypPCaMU KHUTHU B KaTaJore
SliderPuzzles/Main_SliderPuzzleCountDown. py.

Kog oyenb moxox Ha NpeAbIyIYIO BEPCUIO, KOTOPas BLIIIOTH -
€T IPSAMOU OTCUYET, HO 3Ta BEPCUS CO3/1AET dK3EMILIAP
CountDownTimer ¥ IPeaOCTaBIIET KOJIUIECTBO CEKYH][, KOTOpPOE
BBIJIEJIEHO HA penieHue roaoBoIoMKUA. OHa TaKkKe BbI3bIBAET
getTimeInHHMMSS (2) B KaXKJOM (peiiMe 1 OGHOBJISICT BPpEMsI
C IByMs IECATUYHBIMM 3HaKaMU. M HakoHeI, OHa BKJIIOYaeT METO/,
ended () B KaXXJIbIl q)peﬁM, 4YTOODI YBUJIETH, 3aKOHYUJIOCH JIK Bpe-
Mms. Ecim TaiiMep 3aBepiaeTcs 0 TOTO, KaK I10JIb30BaTeIb PEHINI
T'OJIOBOJIOMKY, OH BOCIIPOM3BOJUT 3ByK K OTOOpAKAaeT COOOINEHNUE,

roBopsmee I10JIb30BaATE/IIO0, 9YTO €TI0 BPEM:I BbIIILJIO.
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dTa rmaBa NPesOCTaBNUIA BAM HECKOIBKO CITOCOO0B 06pabOTKH Tali-
MUHTIa B Iporpammax. fl paccmorpes Tpu pasjindHbIX IOAX0/A: Iep-
BBIN — ITyTeM NojicueTa PPeiMOB, BTOPOH — MyTEM CO3/IaHU S ITOJTb-
30BaTEJIbCKOT'O COOBITHUSA U MOCAECAHUN — ITyTEM 3aITOMHUHAHU ST
BPEMEHHU Ha4aJIa ¥ BbIYUTAHUSA €0 U3 TEKYIEro BPEMEHU I
BBISICHEHUS IIPOIIEAIIErO BPEMEHM.

Hcnonb3ysa TpeTunii moaxoj, Mbl CO3/{ajIu yHUBEPCAIbHbII, MHO-
TOKPATHO MCTIOJb3YeMbIH KTacc Timer (KOTOPBIH BBI MOKETE Hal-
THU B TakeTe pyghelpers). I Takxe IpoaeMOHCTPUPOBAI [Ba JO-
IOJHUTEJIbHBIX KJIACCA U3 3TOTO akeTa: CountUpTimer
u CountDownTimer, — KOTOpPbIE€ MOKHO HUCIIOJb30BaTh JJI 00pa-
GOTKM TAIMUHTA B TEX MPOTPAMMAX, I7[€ BBI XOTUTE OTOOPAXKATh

TalMep A NOJAb30BATE .



AHUVMAUUA

,ZIaHHaH TJIaBa IIOCBAIICHA aHUMAIIWM, B YaCTHOCTH

TPaAUIVOHHON aHUMAIUU U300PpasKeHUI.

Ha ouenn IpoCcTOM yp0BHe BbI MOJKE€TE€ BOCIIPHU-
MaThb 3TO KaK MYJbT(UIbM: CEPUIO U300pAKEHUIH,
KaX0€ U3 KOTOPBIX HEMHOTO OTJINYAETCS OT IPEABITY-

IIETO, ¥ OHU OTOOpakaloTc nocaenosareasbHo. Iloabp3oBarenn
BUAUT KaXJ0€ H300paKeHUe B TeYEHHE KOPOTKOI'O IIePUOo/a Bpe-
MEHMU U MCIIBITHIBAECT NJIJIIO3UIO ABUKCHI . AHI/IMaI_[I/IH obecneun-
BAET XOPOMIYIO BO3MOXHOCTD JI/II CO3/[aHUS KTaCCa, TOTOMY 9TO
MEXaHHKA JeMOHCTPAILINY N300PaKeHUH ¢ TEYeHNEM BPEMEHEM
XOPOIIIO MOHSITHA U JIETKO KOJIUPYETCSI.

Yr0o06b1 IIPOAEMOHCTPUPOBATH ooue NPUHIMUNObI, Mbl HAYHEM
C peayn3anuu JByX KJIaCCOB aHUMAITUU: KJIacca SimpleAnimation,
OCHOBAHHOTO HA CEPUU OTJEJIbHBIX (DAIOB U300PAKEHUH, U KJIAC-
caSimpleSpriteSheetAnimation, BBICTPAMBAEMOIO C UCIIOIb30-
BaHHEM OJHOTO (paiina, cogep:Kaliero nocjaeL0BaTeIbHOCTh MHOXKe-
CTBa U300paXeHNH. 3aTeM 5 MPOJAEMOHCTPHUPYIO ABa Hauboaee
HaJIe’KHBIX aHUMAIIMOHHBIX KJlacca B HakeTe pygwidgets —
Animation u SpriteSheetAnimation —u OOBICHIO, KAaK CO3/a-

BATb UX C IIOMOIIbLIO O0I1ero 6a30BOro KJjacca.
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Cozpaem Knaccbl GHUMALLUM

OcHoBHaA njed, JeKanas B OCHOBE KJacca aHUMAITUU, OTHOCH-
TeabHO TpocTa. KaneHT 6yeT mpeaoCcTaBaaTh yIOPA/JOYeHHBIH
Ha60p N300pa’KEHUH U KOJINYeCTBO BpeMeHu. Kimentckuii xox
CTAaHET COOOIATh AHUMAI[UH, KOT/[a HAYMHATh BOCIIPOU3BEICHUE,
U II€PUOJUYECKH F'OBOPUTH €1 OOHOBUTH ce0s. M3006paskeHns

B AaHUMAITUH GYAYT OTOOPAKATHCS IO TOPSAKY, KAXKJ0€ B TeUCHIE
3a/IaHHOTO KOJIMIECTBA BPEMEHM.

Knacc SimpleAnimation

OO6muii METOJ, COCTOUT B TOM, UTOOBI HAYATh C 3aTPY3KH ITOTHOTO
Habopa N300pakeHNH, COXPAHEHU S UX B CITUCKE U OTOOPAKEHU S
nepBoro u3obpakenusi. Koraa KJIneHT roBOPUT AHUMAIIUY 3AITY-
CKaTbhCH, TA HAYMHAET OTCIeKUBATh BpeMs. Kakapiii pas, korza
OOBEKTY IPETATACTCS OOHOBUTH CEOSI, HAIll KOJ| TPOBEPSIET, ITPO-
IILJIO JIX YKA3aHHOE KOJUYECTBO BPDEMEHU, U, €CJIU 9TO TAK, [IOKA3bI-
BaeT cieaylomiee n3oopaxeHue B mocaegosareabHoctu. Korna anu-

Manus 3aBepuraeTcA, Mbl BHOBb BUJITUM IIEPBOE 1/1306pa>1<eH1/Ie.

Coszpnaem knacc

B nmuctunre 14.1 coxepxkurcs ko kiaacca SimpleAnimation, KOoTo-
Pblil 06pabaThIBA€T AHUMAIINIO, COCTABJICHHYIO U3 OTAEIbHBIX (ail-
JIOB 1306paskeHnil. YTo6bI Bce ObII0 YETKO OPraHU30BaHO,

1 HACTOSITEJIbHO PEKOMEH/IYIO IIOMECTHUTD Bce (paiiabl N306pasxke-
HUI, CBAA3aHHBIE C AHUMAITUEN, B MOAIIATIKY BHYTPH MAIIKM iMmages
BHYTPH IAIIKU BalIero npoekra. IlpuseseHnabIe 3/1€Ch MpuMepbl
Oy/lyT UCIIOIb30BATD 3TY CTPYKTYPY, a CBA3AHHASA TPapUKa U OCHOB-

HOH KOJ| IOCTYITHBI BMECTE C OCTAJIbHBIMHU pecypcaMu KHUTH.

®Daiin: SimpleAnimation/SimpleAnimation.py

# Knmacc SimpleAnimation

import pygame

import time

class SimpleAnimation() :

def init (self, window, loc, picPaths, durationPerImage) : (1]
self.window = window
self.loc = loc

self.imagesList = []
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for picPath in picPaths:
image = pygame.image.load (picPath) # =arpyxaem
# msobpaxenne
image = pygame.Surface.convert alpha(image) @
# onTuMmMsUpyeM OIMUTTUHT
self.imagesList.append (image)

self.playing = False
self.durationPerImage = durationPerImage
self.nImages = len(self.imagesList)
self.index = 0

def play(self): ©
if self.playing:
return
self.playing = True
self.imageStartTime = time.time ()
self.index = 0

def update (self): @
if not self.playing:

return

# CkOJIBKO BPEMEHM [pomJio C MOMEHTAa Hadajla HOEMOHCTPAaLUM 3TOTO
# m300paxeHus

self.elapsed = time.time() - self.imageStartTime

# EcCyy Ipousio OOCTATOYHO BPEMEHM, INEePexXOomyM K CIleOyoleMy
# msobpaxenuo
if self.elapsed > self.durationPerImage:

self.index = self.index + 1

if self.index < self.nImages: # nepexonum K CJeIyoUEMY
# 1M300paxxeHMo
self.imageStartTime = time.time ()
else: # aHmMMauUMsa 3aBepleHa
self.playing = False
self.index = 0 # cOpaceBaeM Ha Ha4ajo

def draw(self): ©
# lpemnonaraercs, uro self.index Orula ycTaHOBIEHA paHee —
# B meTome update() .
# Jlcmosb3yeTcs B KadyeCTBe MHIeKca B imageslList nna nomcka
# mexymero mz00paxeHUd .
theImage = self.imagesList([self.index] # BubOupaewm

# msobpaxeHMe IJysa OTOOPaXeHMs

self.window.blit (theImage, self.loc) # oTobGpaxaem ero

Jiuctunr 14.1. Knacc SimpleAnimation
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Korza k1meHT co3faeT sK3eMILIap Kjaacca SimpleAnimation,

OH JOJUKCH IICPEAATDh CJIeAyIomee:

window — OKHO, B KOTOPOM PHCOBAaTh;
loc — MECTOIIOJIOKEHNE OKHA JIIST PUCOBAHUS U300PaKeHUIT;

picPaths — cmcok WM KOpTex myTei k nzobpaxenusm. Mso-

OpaskeHHs OYyyT OTOOpPaXKAThCH B 3aJaHHOM 3/[€Ch ITOPSIJIKE;

durationPerImage — KakK JOJTO (B CEKYH/[AX) IEMOHCTPUPO-

BATh U300paKEHUE.

B meroge init () @ mbI COXpaHsEM 5TU ITapAMETPbI-
IIEpEMEHHDIE B IIEPEMEHHDIE SK3EMILISAPA C aHAJTOTUYHBIMU MMEHA-
M. MeToj riepebupaeT CIIMCOK IMyTEH, 3aTpyKaeT Kaxaoe u300pa-
JKEHHE U COXPaHSeT UTOroBoe N3o0pakeHue B ciucok. CImcok — aTo
BEJIMKOJICITHBIN CTIOCO0 MPE/ICTABUTH YHOPSATOUECHHBIH HA60P U30-
6pa>KeHI/II71. Knacc 6YZ[€T HUCIIOJIb30BATh IEPEMEHHYIO self. index
JUIS OTCIEKUBAHUS TEKYIETO U300PAKEHUS B CITHCKE.

®opwmat n3ob6paskeHus B (paiiae OTINIAETCA OT (popMaTa U30-
Opa’keHNs, KOT/Ia OHO TIOKA3bIBACTCS HA 3KpaHe. BbI3oB convert
alpha () ® npeobpasyeT (ailoBblil (GOPMAT B SKPAHHBIN, YTOOBI
ONTHMH3UPOBATH PAGOTY IPU ZEMOHCTPAIIUH N300 paKEHUI B OKHE.
PakTUYECKOE PUCOBAHIE OCYIIECTBIISETCH ITO3/{HEE B METOJIE
draw ().

Metonplay () © 3anyckaeT anumanuio. CHayasa OH IPOBEPSIET,
HE BBIIIOJHAETCS JIU YK€ aHUMAIU, U, €CJIU 3TO TAK, METOJ IIPOCTO
3aBepiraeT paboTy. B mpoTHBHOM cilyyae OH yCTaHABJIMBACT self .
playing B 3HaueHMe True, YTOOBI 0OO3HAYUTD, YTO AHUMAIIUS Te-
IEPb BLIIIOJIHSAETC.

Korpa cozpjaerca SimpleAnimation, BbI3BIBAIOMIMM YKa3bIBAET
KOJIMYECTBO BPEMEHU, B TEUEHUE KOTOPOTO JOJKHO JEMOHCTPUPO-
BAThCA KAKJI0E N300paKeHHE, U 3TO COXPAHACTCA B self.
durationPerImage. CienoBaresbHO, HAM HAJIO OTCIEKUBATD BpeMs
10 Mepe BbINIOTHEHUA SimpleAnimation, 4TOObI 3HATh, KOIJA nepe-
KJIIOYATHCS Ha CJIeyIolee N300paskeHre. BeispiBaeM time . time (),
YTOOBI IOTYIUTh TEKyIee BpeMs (B MIJITUCEKYH/IaX), M COXpaHsIeM
€ro B IepeMeHHOU sk3emILIsipa. Co3/laHre OCHOBAHHOI'O Ha BpEMEH!U
KJIacCa O3HAYAET, YTO JI0O0M 00BbEKT SimpleAnimation, CO3MaHHbBIN
13 3TOTO KJIacca, 6yleT paboTaTh NPABUIbLHO BHE 3aBUCUMOCTH

OT 94aCTOTbI (ppel‘;IMOB, KOTOpasd UCIIOJIb3yE€TCA B OCHOBHOM ITMKJIE.

402 Yacrs IV. Henons3osanne 00N s paspabotke urp



M makowneir, Mbl yCTaHaBJIMBa€eM IlepeMeHHYyIo self.index (), 4ro-
ObI yKasaTh, 4TO HYKHO II0OKa3bIBaTh IEPBOE 1/13o6pa>xeﬂue.

MeTtox update () O He06XOIMMO BBI3BIBATDH B KAXKJIOM q)pel‘/’IMe
OCHOBHOTO IuKJa. Ecim anumanus He BOCIPOU3BOAUTCA,
update () HUYEro He JeJIaeT U IPOCTO 3aBepIIaeT pa60Ty. B npo-
TUBHOM cJiy4yae update () BBIYUCISAET, CKOJIBKO BPEMEHU IIPOIIIO
C MOMEHTA HaJaJla JIEMOHCTPAIMU IIEPBOTO U300 paskeHus, IoTydas
TEKyIee BpeMs € IIOMOIIBLIO CUCTEMHOM (PYHKIMU time. time ()

U BbIYMTAs U3 HETO BPEMSI, KOT/[a TEKYIIEee 1/1306pa>{<eHI/Ie HayaJIo Je-
MOHCT PAIUIO.

Ecau npomeamee BpeMsa NPEBOCXOJUT KOJUUIECTBO BPEMEHH,

B TEYEHUE KOTOPOTO JIOJIKHO IEMOHCTPUPOBATHC KaXK/[0€ 1/13o6pa-
JKEHMe, Iopa IEPEUTH K caeaylomeMy. B tanHOM ciydae MbI yBeIu-
yuBaeM self.index, 4TOOBI r[peJ:[CTOHmI/IfI BbI3OB MeTOJ1a draw ()
pHcoBa COOTBETCTBYIOINIEE 1/1306pa>1<eH1/Ie. 3aTeM MbI IpOBEPSIEM,
3aBEpPIIMJIACh U aHuManud. Eciu HeT, coxpanseM BpeMs Hayasla
JIJISI HOBOTO 1/1306pa>1<eHmI. Eciu annmarnusa sapepiieHa, ycTaHaBIN-
BaeM self.playing o6parHO B 3HAaYeHUE False (4TOOBI yKa3aTh,
4TO MbI OOJIBIIE HE BOCIIPOU3BOJUM aHUMAIIUIO) U C6paCbIBaCM
self.index 10 0, 4TOOBI METOJ draw () BHOBDb HPOJEMOHCTPUPO-
BaJI IepBoe 1/1306pa>1<eH1/Ie.

Haxomnerr, Bei3biBaeM draw () B KasKJ0OM q)peix’lMC O, yTOOLI puco-
BaTh TEKyIee 1/1306pa>1ceH1/Ie anuMmanuu. Merox draw () npezmosa-
raer, 4To noJe sel f.index ObLIO YCTAaHOBJIEHO IIPABUJIBHO IIPEIbI-
JAYIIUM METOJOM, U UCITOJIB3YET €0 JIUIst UHJEKCUPOBAHUS B CIICKE
U300pakeHnii. 3aTeM OH PUCYET 3TO I/1306pa>KCHI/Ie B OKHE B YKa-

3aHHBIX KOOPpAHNHATaX.

Mpumep ocHOBHOM NpOrpammai
B nmuctuare 14.2 mpogeMOHCTpUpOBaHA OCHOBHAS IpOTrpamMma,
KOTOpAasi CO3TA€T U UCTIOJIb3YyeT 00beKT SimpleAnimation. OHa

CO3/1aCT AHUMALMIO JUHO3ABPA, €AyIIero Ha BEJOCHIIEE.

®Daiin: SimpleAnimation/Main_SimpleAnimation.py

# IpuMep aHMMaLuUu

# IemoHCTpupyeTCsa npmuMmep oOwekTa SimpleAnimation

#1 - JunoprupyeMm OMOIMOTEKY
import pygame
from pygame.locals import *

import sys

Tnasa 14. Aumayns 403



import pygwidgets

from SimpleAnimation import *

#2 — OnpenesiseM KOHCTAHTH
SCREEN_WIDTH = 640
SCREEN_ HEIGHT = 480
FRAMES PER SECOND = 30
BGCOLOR = (0, 128, 128)

#3 - VHMLMaIM3MPYyeM OKPYyXeHMEe pygame

pygame.init ()

window = pygame.display.set mode ([SCREEN WIDTH, SCREEN_ HEIGHT])
clock = pygame.time.Clock ()

#4 — 3BarpyxaeMm BJIEMEeHTH: M300paxeHMrsd, 3BYKM U T. I.
O dinosaurAnimTuple = ('images/Dinobike/fl.gif',
'images/Dinobike/f2.gif",
'images/Dinobike/f3.gif"',
'images/Dinobike/f4.gif",
'images/Dinobike/f5.gif"',
'images/Dinobike/f6.gif"',
'images/Dinobike/f7.gif",
'images/Dinobike/f8.gif"',
'images/Dinobike/f9.gif"',
'images/Dinobike/f10.gif")

#5 — VHuUManmMsupyeM IepeMeHHbe

oDinosaurAnimation = SimpleAnimation (window, (22, 140),
dinosaurAnimTuple, .1)

oPlayButton = pygwidgets.TextButton (window, (20, 240), "Play")

#6 — BeCKOHEeUHEM LMKJI

while True:

#7 - IlpoBepseM HaaMuue COOBITMM U OOpabaTHBaeM UX
for event in pygame.event.get () :
if event.type == QUIT:
pygame.quit ()
sys.exit ()
(2] if oPlayButton.handleEvent (event) :
oDinosaurAnimation.play ()

#8 - BoosIHAeM OeucTBusa "B pamkax dperima"
(3] oDinosaurAnimation.update ()
#9 - OummaeMm OKHO

window.fill (BGCOLOR)
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#10 — PucyeM BCe BJIEMEHTH OKHAa
oDinosaurAnimation.draw ()
oPlayButton.draw ()

#11 — OBOHOBJIZEM OKHO

pygame.display.update ()

#12 - IejaeMm naysy
clock.tick (FRAMES PER_SECOND) # oxupaHue pygame

Jiuctunr 14.2,. OcHoeHas NnporpaMma, KoTopas cosgaet aksemnnsap SimpleAnimation
M BOCMPOM3BOAMUT €ro

Bce n3o6paxeHns 11 aHUMHIPOBAHHOTO TUHO3aBPA HAXOASATCS
B raike images/DinoBike/. CHadaa MbI co3jaeM KOPTEXK N300paxe-
aui ©. 3arem, HCIIOJIb3Ysl €ro, CO3/TaeM 00beKT SimpleAnimation
1 YKa3bIBAEM, UTO KaXK/[0€ M300paKeHNUE JOLKHO IEMOHCTPHPOBATHCS
JECATYIO JIOTIO CEKYH/IBI. Tak:ke MBI co3/jaeM sKk3eMIuIap KHonku Play.

B ocHoBHOM I1{HKJI€ BbI3bIBa€M METOABI update () n draw () 00b-
eKkTa oDinosaurAnimation. [Iporpamma 3anukiauBaeTcs, Helmpe-
PBIBHO PHUCYS TEKyIee H300pakeHne aHnMannu n kHonkn Play.
Korga anuManus He BBIIOJHSETCH, I0J1b30BATEIb IIPOCTO BUJUT
IepBoOe N300paKEHNE.

Korza nons3osarens menkaeT no kHornke Play @, mporpamma
BBI3bIBACT METOA play () 00bekTa oDinosaurAnimation, 9TOOBI
3aIlyCTUTDH AHUMALMIO.

B ocHoBHOM IHKJIEe MbI BbI3bIBAEM METOJ play () o6bekTa
oDinosaurAnimation ©, KOTopbn‘/’I onpenenasieT, JOCTATOYHO JHU
BPEMEHU ITPOIILIO, YTOOBI AHUMAITH S TIEPENIa K CICAYIOMEMY 30~
6paxeHmIo.

U makoHen, Mbl BbI3bIBaeM draw () @, 1 0ObekT pucyeTt cooTBeT-

CTByOIIee N306paskeHHE.

Knacc SimpleSpriteSheetAnimation

Bropoii Tl aHUMAIUK PeAJN3YeTCs B KJIacce
SimpleSpriteSheetAnimation. fucm cnpatima— 3T0 OTHO U30-
OGpaskeHHe, COCTOosAIIee N3 HEKOTOPOTO KOJUYECTBA MEHDBIINX U30-
Opa’KEeHHUI OIMHAKOBOTO pa3Mepa, IPeAHA3HAYCHHBIX JIJIs IIOSBJIC-
HUS B OIIPEJIeICHHOM MOPSAKE, YTOOBI co3aTh aHuMarnuio. C Touku
3peHns pa3paboTINKa, Y IUCTA CIPAITA €CTh TPHU IPEUMYIIECTBA.
Bo-miepBbIX, BCe M300paKeHNs HAXOAATCS B OZHOM (aiiie, I03TOMY
HE HY>KHO O€CIOKOUTBCS O CO3LaHUY UMEHU JUIS KAXKJOT'0 OT/IeJIb-

Horo ¢aitna. Bo-BTOPBIX, MOXKHO YBUJIETD X0/ aHUMAIIUH B O{HOM
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(paiine, BMECTO TOr0 YTOOBI HPOTUCTHIBATD ITOCJIELOBATENBHOCTD
nusobpaxenuil. 1, B-rpeThux, 3arpyska ogHoro ¢aiiaa BbIIOIH -
eTcs ObICTpEe, YeM 3arpysKa CIIuCcKa (aiiioB, COCTaB/ISIONINX aHH-
MaIuIio.

Ha puc. 14.1 npojeMOHCTpUPOBaH NPUMEp JUCTA CHpaiTa.

e EN
Bl 7 el 9 SN 11

12 13 14 /15 16 |17

Puc. 14.1. Jlucr cnpaitta nsobpaxeHus, coctoswmi us 18 nzobpaxennii
MeHbluero pasmepa

IMpumep npeanasHadeH Ajist orobpaxkenus ancea ot 0 go 17. Hc-
XOIHBIN paily copepKuUT n3obpaxenue pasmepom 384 x 192 nukce-
seii. beicTpoe sesienne oKa3bIBAET, YTO pa3Mep KaskJIOoro OTe/Nb-
HOT'O YHCJIOBOro n3obpaxkenus — 64 x 64 nuxcens. Kiouesas njes
3aKJIIOYAETCS B TOM, UTO MBI UCIIOJIb3YEeM pygame JJIsl CO3AAHUS Nno0-
usobpasxceruil 6oIee KPyImHOTro N300PAKEHUsI, YTOObI IOJYIUTh Ha-
60p u3 18 kapTuHOK pasmepom 64 x 64 nmukcesus. M3o6paxkenus
MEHBIIETO pa3Mepa 3aTeM MOKHO IT0KA3aTh IIPH IOMOIIU TOT'O JKe

MeToja, KOToprﬁ MBI UCIIOJIB30BAJIH B KJacce SimpleAnimation.

Co3zgaem knacc

Jluctunr 14.3 conepRuT Kyaacc SimpleSpriteSheetAnimation

J711 06pabOTKM AaHNMAITUY, OCHOBAHHOM Ha JINCTE CIIpaiTa.

Bo BpeMs MHULIMATN3ALUN COLEPIKIMOE OTAEIBHOTO U300pasKe-
HUS JIUCTA CIpaliTa pa3bruBaeTcs Ha CIIMCOK MEHBIINX KAPTHHOK,

KOTOPBIE 3aT€M OTOGPAKAIOTCS JPYTUMHU METOAMH.

®Daitn: SimpleSpriteSheetAnimation/SimpleSpriteSheetAnimation.py

# Kinacc SimpleSpriteSheetAnimation

import pygame
import time

class SimpleSpriteSheetAnimation () :
def init (self, window, loc, imagePath, nImages, width, height,

durationPerImage): @
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self.window = window
self.loc = loc
self.nImages = nImages
self.imagesList = []

# Barpyxaem JIMCT clOpanTa
spriteSheetImage = pygame.image.load (imagePath)
# onTumyBUpyeM OJIUTTUHT

spriteSheetImage = pygame.Surface.convert alpha (spriteSheetImage)

# cuMTaeM KOJIMYECTBO CTOJIOLOB B HAUYAJBLHOM M300pa)eHNM
nCols = spriteSheetImage.get width() // width

# pasbmBaeM HauvaslbHOE M300pPaXeHMEe Ha OAU300PaXEHMUSI
row = 0
col =0
for imageNumber in range (nImages) :
x = col * height
y = row * width

# cosmaeM MNONNOBEPXHOCTHL M3 OOJbmero spriteSheet
subsurfaceRect = pygame.Rect (x, y, width, height)
image = spriteSheetImage.subsurface (subsurfaceRect)
self.imagesList.append (image)

col = col + 1

if col == nCols:
col =0
row = row + 1
self.durationPerImage = durationPerImage

self.playing = False
self.index = 0

def play(self):
if self.playing:
return
self.playing = True
self.imageStartTime = time.time ()
self.index = 0

def update(self):
if not self.playing:

return
# CKOJIBKO BpeMeHU I[IPOoIUIO C MOMEHTa Hadajla IeMOHCTPaUMM 3TOTO0

# mz00paxeHus

self.elapsed = time.time() - self.imageStartTime
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# Ecoy Opomyio OOCTaTOYHO BPEMEHM, MNEPEXOOMM K CJenylleMy
# mM300paxeHMo
if self.elapsed > self.durationPerImage:

self.index = self.index + 1

if self.index < self.nlImages: # nepexonyM kK CJeoyoleMy
# mM300paxkeHMO

self.imageStartTime = time.time ()

else: # aHuMMauMA 3aBeplieHa
self.playing = False

self.index = 0 # cOpacelBaeM Ha HauaJio

def draw(self):
# Mpennosiaraercsa, urTo self.index Ovula yCcTaHOBJIEHA paHee —
# B meTome update () .
# Mcrnoyp3yeM B KaueCTBe MHIekca B imagesList nja mowmcka
# Tekymero M300paxeHMs.
theImage = self.imagesList[self.index] # BuOupaeMm m300paxeHMUE

# mna orobpaxeHus

self.window.blit (theImage, self.loc) # oTobpaxaem ero

Jiuctunr 14.3. Knacc SimpleSpriteSheetAnimation

ITOT KJAaCC OYEeHb MOX0XK Ha SimpleAnimation, HO, ITOCKOJIbKY
JITAHHAA AaHUMAILUd OCHOBAHA HA JICTE cnpaﬁTa, Mmetoay  init ()
JIOJKHA nepefaBaThed apyras nungopmanusa @. Merox tpebyer
CTAH/J[APTHBIX IAPAMETPOB window 1 1oc, a TAKXKE T€X, 4TO nepe-

YHUCJICHBbI HUXKE:

imagePath — myThb K ©300PAKEHUIO JTUCTA CIIpaiiTa (OUH (paim);
nImages — KOJUYECTBO U300Pa’KEHUH B JIUCTE CIIPANTa;

width — mmpuHa KaxJ0ro HOZ[I/I306pa>K€HI/I5I;

height — BbIcOTa KaX10TO n0111/13o6pa>1<eH1/m;

durationPerImage — CKOJBLKO (B CEKYH/[aX) JI€MOHCTPUPOBATH
Ka)KJJ0€ N300pakKeHue.

YuuTbiBas 3TU 3HAYEHUS, METOJ, _ init () 3arpyxaet ¢aiia
JIMCTA CIPafiTa U UCIOJIb3YEeT MK JJIs pa36I/IBKI/I 6oJiee KPYITHOTO
1/1306pa>er1/151 HQ CIHCOK ITOAM300paKeHNI MEHBIIETO pa3Mepa 1Iy-
TeM BbI3OBA MeTO/[a pygame subsurface (). 3arem KapPTUHKU MEHb-

IIETO pa3Mepa JOOaBISIOTCA B CIUCOK self.imagesList g

408 Yacrs IV. Ucnonb3osanne 00N & paspabotke urp



HCIOJb30BAHUS APYTUMU MeToaMu. MeTox  init () McIoib3y-
€T CYETUUK JJIS ITO/CYETA KOTHIECTBA MOJU300paKeHUI BILIOTh
JI0 91 CJIa, YKa3aHHOTO IIOJIb30BaTeIeM; CIeA0BATENIbHO, IOCAETHUI
P M306pasKeHUI He JOKEH ObITh MoaHbIM. Hanprumep, MbI MOT-
JIU GBI KICIIOJIb30BATh U300PAKEHHE JIUCTA CIIPANTA, B KOTOPOM
6b11H 6bI TOTBKO IUPPHI 0T 0 10 14, BMECTO TOro YTOOBI 3AIOJHSITH
psin BIoTh o 17. IlapaMerp nImages sIBJISETCS KJIIOUEBBIM JJIsI BbI-
IIOJTHEHUSI 3TOI pabOTHI.

Y ocTanbHON YacTH KJIacCca METO/bI B TOUHOCTH TaKHUe Ke, KaK
B IIpeAbIAyINEM Kjacce SimpleAnimation: play (), update ()

udraw().

Mpumep ocHOBHOM NpOrpammai

B smcrunre 14.4 npencrapiieHa IpocTas OCHOBHAS IIPOrPaMMa, CO3al0-
mas 1 oTodpaxkamoumas oobeKT SimpleSpriteSheetAnimation,
KOTOPBIH IEMOHCTPUPYET aHUMUPOBAHHYIO KATlJIIO BOJBL: KaK OHA
MIPU3EMJISETCS U pacTeKaeTCA. Ecaum BBl 3arpys3uTe Bce U3 ManKu
SpriteSheetAnimation pecypcoB 3TOI KHUTH, TO IOJYIUTE KO

1 COOTBETCTBYIOMYIO I'PapUKY.

®Daiin: SimpleSpriteSheetAnimation/
Main_SimpleSpriteSheetAnimation.py

# IemoHcTpupyeTcsa npumep obvekTa SimpleSpriteSheetAnimation

#1 - UMnopTupyeM OUOIMOTEKY

import pygame

from pygame.locals import *

import sys

import pygwidgets

from SimpleSpriteSheetAnimation import *

#2 — OnpenesigseM KOHCTAHTH
SCREEN_WIDTH = 640
SCREEN_HEIGHT = 480
FRAMES PER SECOND = 30
BGCOLOR = (0, 128, 128)

#3 — VHMUMAIM3VPYyEeM OKPYXeHMe pygame
pygame.init ()
window = pygame.display.set mode ([SCREEN WIDTH, SCREEN HEIGHT])

clock = pygame.time.Clock ()

#4 — Barpyxaem BJIEMEHTH: M300paxeHmsd, BBYKM U T. 1.
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#5 - UHMLMAIM3UPYyEeM [IepeMeHHLEe
O oWaterAnimation = SimpleSpriteSheetAnimation (window, (22, 140),
'images/water 003.png',
5, 50, 192, 192, .05)
oPlayButton = pygwidgets.TextButton (window, (60, 320), "Play")

#6 — BeCKOHeUHEIM LMKJI

while True:

#7 - IlpoBepseM HaaMume COOBITMM M OOpabaTHBaeM Ux
for event in pygame.event.get () :
if event.type == QUIT:
pygame.quit ()
sys.exit ()

if oPlayButton.handleEvent (event) :
oWaterAnimation.play ()
#8 — BrosiHSeM OercTBusa "B pamkax dpeiima"

oWaterAnimation.update ()

#9 — OummaeM OKHO
window.fill (BGCOLOR)

#10 - PucyeM BCe 2JIEMEHTH OKHa
oWaterAnimation.draw ()
oPlayButton.draw ()

#11 - OOHOBJIZEM OKHO

pygame.display.update ()

#12 - JlenaeM maysy
clock.tick (FRAMES PER SECOND) # oxupaHue pygame

Jluctunr 14.4. Mprumep 0CHOBHOM NPOrpaMMBI, KOTOPAS CO3AAET U UCNONb3YyeT 06beKT
SimpleSpriteSheetAnimation

EAMHCTBEHHOE CYIECTBEHHOE OTIMYNE 3TOrO IIPUMEpPa 3aKJII0-
YAEeTCs B TOM, UTO OH CO3JAET HK3EMILISIP OOBbEKTA
SimpleSpriteSheetAnimation @ BMecTO OObEKTA

SimpleAnimation

O6brepauHaem ABA KNACCA

B Meromax init  ()B SimpleAnimation
u SimpleSpriteSheetAnimation eCTh pa3JMIHbIE TAPAMETPBDI,

HO apyrue Tpu MeToza (play (), update () m draw () ) MACHTUYHBL.
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Kak ToIbKO BBI CO3/12JIM HK3EMILISIP KAKOTO-THO0 U3 3TUX JBYX
KJIACCOB, CIIOCOO JJOCTYIA K UTOTOBBIM OO'bEKTAM CTAHOBUTCS a6CO-
JIOTHO ognHaKoBbIM. CornacHo npuHnuny «He mosropsiics»
(DRY), HaI4me 3THX IOBTOPSIONIUXCS METOJIOB — IJIOXasl HJes,
ITOCKOJIBKY JIIOOBIE UCIIPABJICHUS ONINOOK 1/ VJIN YIydIICHU S
HY>KHO OY/IeT IPUMEHATH K O0EUM KOIIHSAM METOJ[OB.

BmecTo aTOrO JIydnie o6beAMHATD KJIACChL. MBI MOJKEM CO3/1aTh
06U AGCTPAKTHBIN 6a30BBII KJIaCC, YTOOBI OHU HACJIETOBATH OT
Hero. Y 6a30BOTro KJ1acca IOSIBUTCS COOCTBEHHBIN METOA  init (),
KOTOPBII BKJTIOUAET JIOGOH OOIUIT KOX U3 METOAOB __init () 0060-
UX M3HAYJIBHBIX KJACCOB, ¥ OH Oy/IET COIEP:KATh METO/BI play (),
update () udraw ().

Kaskaplil n3HayaabHbIN KJIaCC CTAHET HACJIEN0BATH OT HOBOTO
6a30BOro KJIacca M peaTu30BbIBaTh COOCTBEHHBI METO/,  init (),
HCIIOJIb3Ys COOTBETCTBYyIOMME mapamMeTpsl. Kask/p1it 6yeT BbIoI-
HSTH COGCTBEHHYIO PabOTy IO cO3/jaHMIO self.imagesList, KoTo-
PBIIi 3aTEM HUCIOIB3YETCS B IPYIUX TPEX METO/AX B HOBOM 6a30BOM
KJIacce.

BmecTo ieMoHCTpanuy pesyabraTa 00beJMHEHUS 3THX JIBYX «IIPO-
CTBIX» KJIACCOB 5 BAM IIOKKY PE3YJIbTaT TAKOT'O OOBEIUHEHUS B «ITPO-
¢eccnonanbHBIX» KJIaccax Animation u SpriteSheetAnimation,

KOTOpBIE SABJAIOTCS YACTDIO ITakeTa pygwidgets.

Knaccsl anumauum B pygwidgets

Mopynb pygwidgets COREpKUT CAEAYIOMMIE TPU KIaCCa AHUMALMN:

PygAnimation — a6CTpaKTHLIﬁ 6a30BbI KJIACC JJIsI KJIACCOB

Animation u SpriteSheetAnimation;

Animation — KJIACC JI/IST OCHOBAHHBIX HA H300PaXEHNHN AaHUMA-

nui (OTAEIbHBIX (paiiloB N306paKeHUIT);

SpriteSheetAnimation — KJjacc 1Jis1 OCHOBAHHBIX HA JIUCTE

crpaiTa aHuManui (04HO 60JbIIOE NU300pAKEHHE).

Mpz1 paccMOTpUM Kak/blii 1o ouepeau. Kiaccol Animation
U SpriteSheetAnimation MCIONB3YIOT Te Ke 6A30BbIE KOHIIETI-
LMY, 9TO YK€ PAaCCMATPUBAIHUCH, HO Y HUX TAKKE UMEETCS 60JIb-
e ONUui, JOCTYIIHBIX IOCPEACTBOM MHUNUAJIU3ALUN TapaMe-

TPOB.
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Knacc Animation

Knacc pygwidgets Animation npejHasHadeH Jig CO3/JaHUS AaHU-
MaIl1 U3 MHOKECTBA Pa3JIMYHBIX (ailnos n3oopaxkenuii. Marep-

(eiic caenyrommii:

Animation (window, loc, animTuplesList, autoStart=False, loop=False,
nickname=None, callBack=None, nlIterations=1):

K o6s3arenbHbIM nmapamMeTpaM OTHOCATCS:

window — OKHO /IS PUCOBAHUS,

loc — BEPXHUH JEBBIH yToJI, B KOTOPOM JOJKHBI OBITH HAPUCO-
BAHBI H300PAKCHUS;

animTuplesList — CIIUCOK (MJIM KOPTEXK) KOPTEXKEH, OMUCHI-

BAIOIUH ITOCIEJ0BATEIbHOCTb AHUMAIINH.
Kasxp1il BHyTPEHHUI KOPTEXK CONEPIKUT:
pathToImage — OTHOCUTEILHDIN IYTh K Q)aﬁmy HU300PAKEHUS;

duration — IPOAOKUTENBHOCTD IEMOHCTPAIIUH 3TOIO U300~

paskeHHs (B CEKYH/AAX, C IJIaBAIONICH TOUKOMH);

offset (Heo6A3aTeIBHBI) — €CTH IPUCYTCTBYET, KOPTEX (X, Y)
UCIIOJIB3YETCS B KAYECTBE CJIBUTA OT OCHOBHOTO 10C JIJISI JIEMOH-
CTPAITUH U306pAKEHUS.

Cuenyroniue mapaMeTpbl HEOOSI3aTEIbHBL:

autoStart — paBeH True, €CJIU Bbl XOTUTE, YTOOBI AHUMAIMSI

3aMycKaaach cpaay; 1o yMOJTYAHUIO paBeH False;

lOOp — PaBCH True, €CJU Bbl XOTUTE, ITOOBI AHUMaIlusd BbIIIOJI-

HSAJIACh HEMPEPBLIBHO; IO YMOJYAHUIO paBeH False;

showFirstImageAtEnd — KOrja aHMMaIHs 3aBEPIIACTCS, OTOO-
paskaeT repBoe N300paskeHre CHOBA; 110 YMOJYaHUIO PABHO

True;

nickname — BHyTPEHHEE UMsl, IPUCBAMBAEMOE 3TOM AHUMAIUH,

HUCHOJIb3yeMOE B KAYECTBE APryMEHTA, KOI/la yKazaH callback;

callback — q)ymcul/m WJIN METOJI OObEeKTa JJIs BLI30BA IIOCJIE

3aBCPIICHU A AaHUMAIlU;
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nIterations — KOJIMYECTBO IUKJIOB AaHUMAITUH; I10 YMOJTYAHUIO

pasHoO 1.

B orimume ot SimpleAnimation, KOTOPbIM UCIOJb3YET OLHY
JUIMTETLHOCTD JIJISl BCEX M300pakeHu, Kacc Animation no3Boss-
€T yKa3aTh JUIUTEIBHOCTD JUISL Kax0020, 06eCrieanBast GOJBIIYIO
rIOKOCTD B TAIMHHT€ IEMOHCTPAIMYI KaPTUHOK. BBl Tak:ke MoxeTe
yKa3aTh CJ[BUT X, ) IIPH PUCOBAHUM KAKJIOM, HO OOBIYHO 3TO HE HYXK-
Ho. Huke npejicrasien npumMep Koza, KOTOPBIN CO3/JaeT OOBEKT

Animation, AEMOHCTPUPYIOIUI GETyIEro THPAaHHO3aBPA:

TRexAnimationList = [('images/TRex/fl.gif',

~

'images/TRex/f2.gif",

~

'images/TRex/f3.gif"',

~

'images/TRex/fd.gif",

~

'images/TRex/f5.qgif",

~

'images/TRex/f6.gif"',
'images/TRex/f7.gif",

~

'images/TRex/f8.gif",

~

N N e e e e
D e — — — — - - — —
~

(
(
(
(
(
(
(
(
('images/TRex/f9.gif",
(

— 0~

'images/TRex/f10.gif",

#5 — MHMUMAIU3YPpYyEeM [epeMeHHbe
oDinosaurAnimation = pygwidgets.Animation (window, (22, 145),
TRexAnimationList, callBack=myFunction, nickname='Dinosaur')

Tax co3maeTcs 06bEKT Animation, KOTOPBIH OYAET JEMOHCTPHPO-
BaThb 10 pasmmuHbIX KapTHHOK. Kax0e 13 mepBbIx 1eBATH n300pae-
HUI OKA3BIBAETCS OJJHY JECATYIO OO CEKYH/IbI, HO IIOCJIEJHEE — Ue-
TBIPE JIECATBIE JOTU CEKYH/IbI. AHUMAIUA Oy/1eT BOCIIPOU3BOUTHC
TOJILKO OJIMH Pa3 U He CTAHEeT 3allyCKaThCsA aBToMaTndyecku. Korga
aHMMaIuA 3aBepIIeHa, OyAeT BbI3BaHa myFunction () ¢ aprymen-

TOM 'Dinosaur’'.

Knacc SpriteSheetAnimation

Jns SpriteSheetAnimation Bpl IepegaeTe MyTh K OJHOMY (aiiry
aucra cupaiita. Yro6s! SpriteSheetAnimation pa36éui 6osbiroe
1300pakKeHUe Ha MHOT'O MaJIEHbKUX, BbI JIOJKHDI YKa3aTh IMUPUHY
U BBICOTY NOAN300paskeHMIt. JIJ1s1 JUINTEIbHOCTH y BaC €CTh J[Ba
BapHaHTAa: MOKETE yKa3aTh OJHO 3HAUYEHME, YTOOBI BCe N300pasKe-
HUSA JEMOHCTPUPOBAINUCH OAMHAKOBOE KOJMYECTBO BPEMEHU, UJIU
YKa3aTh CIMCOK MJIM KOPTEXK JJIUTENbHOCTEN, IO OJHOM A1 KakK-

Joro nzobpaxenus. Husxke npeacrasien uarepderic:
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SpriteSheetAnimation (window, loc, imagePath, nImages, width, height,
durationOrDurationsList, autoStart=False,
loop=False, nickname=None, callBack=None,
nIterations=1):

K ob6sa3arenbubim nmapaMeTpaM OTHOCATCS:

Window — OKHO JJIsI pUCOBAHUSI,

loc— BerHI/Iﬁ JIeBbIN yroJs, B KOTOpOM JAOJIKHDBI OBITH Hapuco-

BAHBI N300 PaKCHMUS;

imagePath — OTHOCHUTEILHBIN IYTh K (PATY N300pAKEHU ST

JINCTA CIPAKNTA;

nImages — obIee KOJNIECTBO ITOAU300paKEeHU B TO[U300pa-

JKEHUU JINCTA cnpaﬁlTa;

Width — mmpuHa KaKXJ0ro OTAEJIbHOTO UTOTOBOTO HO/II/I306pa-

JKEHU S,

Height — BbICcOTaA KAXXIOTO OT/AE€JIBLHOTO UTOTOBOTO nozm306pa-

JKEHUSI,

durationOrDurationsList — KOJIMYECTBO BPEMEHU JJIs
JAEMOHCTPAI[UH KAKOI0 IOAN300PaKEHHS BO BPEMS aHUMAI[IH
WJIA CIIUCOK JUIMTENbHOCTEH, 110 OAHOM Ha NoJAu300pakeHne

(mnHa gosKHA OBITH nImages).

CJIC,I[YIOH_II/IC mapaMeTpPbl HeoOsI3aTeNbHbI:

autoStart — paBeH True, €CJI Bbl XOTUTE, YTOOBI AHUMAIMSI

3aMyCcKaaach Cpaay; 10 YMOJTYAHUIO paBeH False;

lOOP — PaBCH True, €CJIU Bbl XOTUTE, 9TOOBI AHUMaIusd BbIIIOJI-

Hs1JIaCb HEIIPCPBIBHO; I10 YMOJIYAaHUIO paBE€H False;

showFirstImageAtEnd — KOrj[a aHNMAIlUsI 3aBEPINACTCS, 0T06pa-

JKa€eT IIepBoOEC I/1306pa>KCHI/IC CHOBAQ; I10 YMOJIYaHUIO PABHO True;

nickname — BHyTPEHHEE UMsl, IPUCBAMBAEMOE 3TON AHUMAIUH,

UCHOJIB3yeMOE B KAUECTBE APryMEHTA, KOr/ia yKkaszaH callback;

callback — cbyHKLU/I;I NN METOJI OObEKTa JJIsI BbI30OBA IIOCJIE

3aBCPIICHUA aHUMAll1U;

nIterations — KOJIMYECTBO IIUKJIOB aHUMAIUU; ITO0 YMOJTIAHUIO

paBHoO 1.
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Hwuxe npceacraBjieH TUITUIHBIA OIIEpPaTOpP AJIA CO3JaHMA 00bEK-

Ta SpriteSheetAnimation:

oEffectAnimation = pygwidgets.SpriteSheetAnimation (window, (400, 150),
'images/effect.png', 35, 192, 192, .1,
autoStart=True, loop=True)

JTO co3aeT 00bEKT SpriteSheetAnimation, HUCIOJIb3Ysl OUH
aiir n3o6paskeHN s, HANAEHHBIN 10 3aaHHOMY nyTH. McxonHas
KapTHHKA COACPKUT 35 mogusobpakeHnit, kaxgoe — 192 x 192 nuk-
ceJist, U OyZIeT IEMOHCTPUPOBATHCS B TEUEHUE OJJHOU JleCSATOM 01
CeKYH/JIbl. AHUMaIMs CTAaHET 3allyCKAaThCs aBTOMATHUUY€CKU U BBIIIOJI-
HATBHCS HEIIPEPBIBHO.

O6wumii 6azoebiii knacc: PygAnimation

Kakaplii k1acc Animation u SpriteSheetAnimation cocTouT
TOJIBKO U3 ME€TOJA _ init () WM HacJeayeT OT OOIEro abCTPaKT-
Horo 6a30BOro kjacca PygAnimation. Meroabl  init ()
B 000MX KJIACCaX BbI3bIBAIOT YHACJELOBAHHBIN MeTO  init ()
06a30BOro Kjaacca PygAnimation. CiegoBaTeabHO, METOABI
__init () kn1accoB Animationu SpriteSheetAnimation unu-
IAJIM3UPYIOT TOJbKO YHUKAJIbHbIE JaHHbIE B CBOUX KJIaCCaX.
ITocne co3panus oobekTa Animation naun
SpriteSheetAnimation KIMEHTCKUN KOJ JOJI>KEH BKJIIOUYUTDH BbI-
30Bbl update () mdraw () B Kaxablii ppeiim. Huske npeacrasien

CIIMCOK ME€TOJOB, JOCTYIIHbBIX B 006ouX KJjaccax gepes 0a30BBII.

handleEvent () (cobvunue)
JloJIKEeH BBI3BIBATHCS B KAXKAOM (ppeiiMe, 4UTOObI IIPOBEPUTD,
IIEJIKHYJI JIM II0Jb30BaTeIb 10 aHUManuu. Eciu aTo Tak, Bbl
repegaeTe COObITHE, IPEJOCTABISIEMOE pygame. DTOT METOJ
B GOJIBIIMHCTBE CJIy4aeB BO3BpAIAeT False, HO BO3BpaIiaeT
True, KO IOJIb30BATEIb MIEJKAET I10 U300PAKEHUIO, U B 9TOM

cjyd4ae BbI, KaK IIPaBUIO, 6yz[eTe BbI3bIBATb play ().

play()
BaHYCKaCT AHVMAIIHIO.

stop ()
OcTranaBavBaeT aHUMAIIMIO, TJ€e Obl OHA HU HAXOAUJIAChH, U BO3-

BpAIAETCSA K AEMOHCTPAI[UH ITEPBOTO N300PaKEHUS.
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pause ()
ITpuBoAUT K BpeMEHHON OCTAHOBKE aHMMAIIMM HAa TEKYIIEM H30-
O6pakeHnH. BpI MOKeTe MPOIOKUTD BOCIIPOU3BEACHIE, BBI3BAB
play ().

update ()
JloyKeH BBI3BIBATBCA B KakJoM ppeiime. Kornma arnmanus samy-
IMEHA, METOJ BEICUMTHIBACT BPEMs IS IEPEXOa K CICAYIOMEMY
n3o6paxeHnio. OGBIYHO OH BO3BpamaeT False, HO BO3BPAIACT
True, KOT/[a AaHUMAITUS 3aBEPITAETCSA (U HE yCTAHOBJIECHA

Ha OUKJIXYECKOE BOCHpOI/ISBC,Z[eHI/Ie).

draw ()
JloyKeH BI3BIBATHCA B KX A0M (ppetive. OH pUCYET TeKylee
M300paKeHre aHNMAIIH .

setLoop (truellaunFalse)
Ilepenars True mam False, 9TOOBI yKa3aTh, JOJXKHA JIX aHIMa-

U A BBIIIOJIHATHCA NUKJJIMNYECKH.

getLoop ()
Bosspamaer True, eciM aHUMAIUs YCTAHOBJIEHA HA [IUKJIUYHOE

BBIIIOJIHEHUE, UJIU False, €Ciiu HET.

NPUMEYAHME MeCTOIOIOKEHNE AHUMAIIMY B OKHE OITPEJEISIETCSI NICXOJHBIM 3Ha-
yeHueM loc, KoTopoe nepejaercaB  init (). Animation,
u SpriteSheetAnimation HacJAEAyIOT OT 00IIEero Kjaacca
PygAnimation, a oH HacjaeayeT oT PygWidget. ITockonbky Bce
METOABI, IOCTYIHbBIEC B PygWidget, TOCTYITHBI TAKKE U B 000MUX
KJIacCaX aHMMAIUU, HECJIOKHO CO3/IaTh aHUMAaIlUIO, KOTOpas TaKKe
MEHSET CBOE MECTOIIOJIOXKEHUE BO BPEMS BOCIIPOU3BEACHM . BbI
MO’KE€TE BBIIIOJTHUTD JII000€ IepEeMENEHNE aHUMAIIH, BbI3BAB
setLoc (), yHacJIeTOBAaHHBIN OT PygWidget, n mpegoCcTaBuB
J10Oble KOOPJAMHATDI X 1 ), KOTOPbIE€ BAM HPABATCS, JIJIS KAJKJ[OTO

HU300pasKeHUSL.

Ha puc. 14.2 noxasan CKpUHIIOT IIPUMePaA IIPOrPaMMbl, KOTOpas
JIEMOHCTPHUPYET HECKOTBKO AHUMAITUH, CO3TaHHBIX U3 KJIaCCOB
Animationu SpriteSheetAnimation.

MasteHbKHIT JUHO3ABP CJIeBa — 3TO OOBEKT Animation. s

HEro yCTaHOBJIEH autoStart, YTOOBI AHUMAIHsI
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BOCIIPOM3BOJMJIACE IIPU 3aITyCKe IPOrPAMMbI, HO TOJbKO OJIMH Pa3.
HasxaTune KHOIIOK ITOJ] MaJIEHbKUM JJUHO3aBPOM BBLIIIOJIHAET COOT-
BETCTBYIONIUE BBI3OBBI 00bEKTa Animation. Eciu BeI menknere

no kHonke Play (Mrpars), anumanus sanycturca cHosa. [lerdox
no kHonke Pause (ITaysa) Bo Bpemsa BOCIIPOU3BECHUA IPUOCTAHO-
BUT aHHUMAITUIO JIO TEX 0P, IIOKA Bbl CHOBA HE IEJKHETE 10 KHOIIKE
Play. Ecin BbI BOCIPOU3BOUTE AaHUMAIIMIO U 3aTEM IIEJIKaeTe

o kHonke Stop (CTom), aHIMaIUA OCTAHOBUTCA U ITOKAXKET IIep-
Boe n3o6pakenue. Ilog aTuMN KHOIIKAMU HAXOAUTCA Ba (PIaXKa.
ITo ymouanuio JaHHad aHUMALMA He 3allUKIUBaeTcd. Ecau Bb1
ycranosure ¢aaxok Loop (Ifuk), 3arem maxmere Play, ona 6yzer
BOCIPOM3BOAMTLC, IIOKa BLI He yoepeTe draxok 1ukia. Praxox

Show (IToka3sars) je1aeT aHUMAITAIO BUUMOMN WX HEBUUMOIA.

Animations SpriteSheetAnimations

(Click image to activate)

Stop

[]Loop é;)g)

Show ;
‘Start

Puc. 14.2. MNpumep nporpammbl AHUMALMM C UCMONb3OBAHUEM KIACCOB
Animationu SpriteSheetAnimation

Bropoii 06bekT Animation (THpaHHO3aBP) HE YCTAHOBJIECH
Ha autoStart, MO3TOMY Bbl BUJUTE TOJBKO IIEPBOE 1/1306pa>1<eH1/Ie
aHUMAnuU. Ecam merkHeTe Mo NM306paskeHUIO, AHUMAITH A BOCIIPO-
U3BEAET BCE CBOM KAPTUHKU TPH pasa (TpU LHHUKJIA), IPEKIe 94eM
OCTAHOBUTDHCH.

B BepxHEM IpaBOM Iy HAXOAUTCS (peiepBepK — OOBEKT
SpriteSheetAnimation, KOTopbn‘/’I CO3/laH U3 OJJTHOT'O H306pa>1<e—

HHS, cofiepKamero 35 moan3o6pakeHui. ITa AaHUMaL
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YCTaHOBJIEHA HA 3alIUKJUBAaHUE, IOBTOMY Bbl BUJJUTE €€ HENIPEPDIB-
HO€ BOCIIPOU3BEIEHUE.

Buwusy cnpaBa HaXoAMTCS MYIIUIA Y€JIOBEYEK
SpriteSheetAnimation U3 OJHOTO 1/1306pa>{<eH1/151 c 36 HO,Z[I/I306pa-
sxxennaMu. Korga Bol meskaeTe o KHOIKe Start, aHUMaIus BOC-
IPOU3BOAUT BCE N30OPAKEHUS OJUH PaA3.

Bech ncxoaHbli KOJ| 9TOI TPOrpaMMbI JIOCTYIIEH B (paiie
AnimationExample/Main_AnimationExample.py BMecTe ¢ oCTaIbHDI-
MU peCypCaMy KHUTH.

IIporpaMma co3gaeT 5K3eMILIAPEI JBYX OOBEKTOB Animation
(MaTeHbKMI JUHO3ABP U THPAHHO3ABP) U JIByX OOBEKTOB
SpriteSheetAnimation (peiiepBepk u naymuii yeaoseuek). Ko-
I/la HA)KMMAETCsl KHOIIKA I10/| MaJIEHbKUM JIMHO3aBPOM, MbI BbI3bIBa-
€M COOTBETCTBYIOIUI METOJ| aHUMAITMOHHOI'0 O0'bEeKTa JIMHO3aBPa.
[Ile190K 110 MaJIEHBKOMY JMHO3aBPY UJIM TUPAHHO3ABPY IIPUBOJUT
K BbI3OBY M€TOJa play () 9TOM aHMMALIMU.

IIporpamma IeMOHCTPHUPYET, YTO OAHOBPEMEHHO MOKET BBIIIOJ-
HATb HECKOJBKO aHUMAIUHI. TO paboTaeT, IOCKOJIbKY OCHOBHOM
IIUKJI BbI3bIBAET ME€TO/bI update () nudraw () Kanc00U AHUMAITAN
B Ka)K/IOM (ppeiiMe B OCHOBHOM IUKJIE M KaKJasd aHUMAIUsl ITPUHU-
MaeT COOCTBEHHOE PEIIeHHE 110 IIOBOY COXPAHEHU A TEKYIIEro 130~

6pa>KCHI/I$I N JEMOHCTPA U CIACAYIOMETO.

B »T0l1 rI1aBe MbI U3YYMIIN MEXAaHU3MBI, HCOOXO[UMBIE JIJIsT KJIACCa
aHMMAaIlUU, CO3/IaB HAIII COOCTBEHHBIE KJIACChl SimpleAnimation

u SimpleSpriteSheetAnimation. IlepBbIil COCTOUT U3 HECKOJIBKUX
M300Pa’KEHUI, B TO BPEMsI KaK IIOCICAHHI UCIIOIb3YET OIHO HOJIBIIOE
1306paskeHNe, KOTOPOE COJACPKUT HECKOIBKO ITOM300PaAKEHIUI.

Y 5TuX JByX KJIACCOB pa3/JMYHbIe MHUIIUAJIU3AUHN, HO OCTAJIb-
HBI€ METOJ[bI UJICHTUYHBI. £l 06bsACHIII IIpOIIeCcC 0OBEANHEHUS JBYX
KJIACCOB ITyTEM CO3/JaHUs OOIIEro abCTPAKTHOro 6a30BOTO KJIacca.

3aTreM MO3HAKOMIJI BAaC C KJIaCcCOM Animation U KJaccom
SpriteSheetAnimation B pygwidgets, a TakKe OOBSICHUII, UTO
OHU TOJIBKO PEaTn3yIOT COOCTBEHHBIC BEPCUM METOAA _ init (),
HAaCJIEAYsI OCTAJIBHBIC OT O0IIEro 6a30Boro Kiracca PygAnimation.
S 3aBepmmnI r1aBy, IOKa3aB JJEMOHCTPALIMOHHYIO IPOTPaMMY, KOTO-
pas npejpocTaBageT IpUMEPbl aHUMAIUN 1 aHUMAIUH JIMCTOB

crpaira.



CLLEHbI

Hrpam u mporpaMmmam 9acTo TpebyeTcs ITOKa3bI-

BAaTDb IIOJIb30BATE/IIO PA3JINYHDbIC CLICHDI. B sTom

OOCYXICHUM 5 OTIPEETIO CYeHy KAK TI0OYI0 KOMIIO-
HOBKY OKOH U CBSI3aHHbIE C HEH B3aUMOJEHCTBUS I10/Ib-

30BaTeJIsg, KOTOPbIE CYECTBEHHO OTANYAIOTCSA OT JTIOOBIX
npyrux. Hampuwmep, B Takoii urpe, kak «<Kocmuaeckne 3axpar-
YUKN>», MOKET OBITh HaduaIbHAs CI€HA WU CIICHA NPUSCMCMEUA,
TJIaBHAsI CIE€HA UI'PbI, CII€HA BBICOKUX peSyJII)TaTOB ", BEPOATHO,
3aBeplIaonas UiIx IpolajbHas CleHa.

B 1011 rmaBe 51 paccMOTPIO [iBa Pa3JIMYHBIX OAX0/A K HAIIHCA-
HUIO IIPOrPaMM, B KOTOPBIX €CTh HECKOJIBKO cIieH. st Hagaa 1 1mo-
3HAKOMJIIO BAC C METOJOM KOHEYHOI'O aBTOMATa, KOTOPBIA XOPOLIO
paboTaeT B OTHOCUTEIHHO HEGOIBIINX MPOTrpaMMax. 3aTeM IOKAKY
IIOJIHOLIEHHBII O0'bEKTHO-OPUEHTUPOBAHHBIN IIOAXO0J, B KOTOPOM
Kak7as CIIeHA peaanu3yeTcs Kak OObEKT IO yIIPaBJICHUEM MeHe-
Jxepa cued. Iocaeanuit ropasgo aydnie MoAXO UT JJIsi KPYITHbIX
IIPOrPaMM.
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KoHuenumsa KOHE4YHOro GBTOMarTa

B Hauase 3TO¥ KHUTH MBI pa3paboTaJn IPOrpaMMy MU TAITUN
BBIKJIIOYATE IS CBETA. B rraBe 1 MbI cHavas1a peajn3oBaind BbIKIIO-
JaTeJab CBETA, NCIOIb3ys MPOIEAYPHBIN KO/, a 3aTeM IepEmucain
€rO0 C HCIOIb30BaHuEM KJIacca. B o6oux cirydasx nmoxoxenue (Mau
COCTOSTHHIE) BBIKJIIOUATEISI OBLIO MPEACTABIECHO OJHOM Gy1eBOM
HepeMeHHoﬁ: True O3Ha4YaJIO «BKJIOUYEHO», a4 Fal se — «BBIKJIIO-
YEHO».

CymecTByeT MHOXECTBO CUTYAITUH, B KOTOPBIX TPOTpaMMa HJIN
O6’beKT MOI‘YT HaXOAUTbCA B OJHOM N3 HECKOJIBKUX paBJII/I‘IHbIX CO-
CTOSTHUH, 1 HA OCHOBAHUM TEKYIIETO COCTOSHU S IOTKECH BBITION-
HATHCA COOTBETCTBYIOMUI KO, Hanpuwmep, paccmotpum psij ma-
rOB, CBA3AHHBIX C HCMIOTb30BaHNEeM 6aHKoMaTa. CymecTByeT
HA4JIbHOE COCTOSHUE (IPUBETCTBUE), 3aTEM BaM HAJIO BCTABUTD
KapTy, ITOCJIE YE€T0 BaM IPEAIATAIOT BBECTH MTH-KOJI, BLIOPATH HEOO6-
XOJUMOE JeCTBUE U TAK gajiee. B 11060 MOMEHT BAM MOKET IOHA-
JOOUTHCS BEPHYTHCS Ha MIAT Ha3aj MU Ja)ke HadyaTh 3aH0BO. O6-
MUY ITOAXOJ K PeaJIU3aUN COCTOUT B UCIIOJIb30BAHUU KOHEUHO2O

asmomama.

KoHeuHbI aBTOMAT
Monenb, KOTOpas npeacraesseT NOTOK BbINOMIHEHNS U YNpPABASeT UM HYepes psaa
COCTOSIHMM.

Peamsarius KOHEYHOr O aBTOMATA BKJIIOYAET B ceOsi:

+ c6Op HPEONPEAEIEHHBIX COCTOSHUI, OOBIYHO BbIPaXKCHHBIX
B BUJI€ KOHCTAHT, Yb1 3HAYCHU S SABJISIOTCS CTPOKAMU, COCTOAIIU-
MU U3 CJIOBA UM KOPOTKOU (ppaspl, KOTOPbIE OIUCLIBAIOT, YTO
IPOUCXOAUT B 3TOM COCTOSIHNU;

© OAHY IEPEMEHHYIO /I OTCJIEKUBAHUSA TEKYLIETrO COCTOSHUS;

+ HavJaJbHOE COCTOSIHME (M3 Habopa MpeJoNpeAcICHHDIX
COCTOSIHU);

° Ha60p YETKO OIIPEACJICHHBIX IIEPEXOJOB MEKAY COCTOSIHUIMU.

KoHeuHbIi aBTOMAT MOKET HAXOAUTHCS TOJIBKO B OJJTHOM COCTOS-
HHU B JII000€ 3aJAaHHOE BpEM, HO CIIOCOOEH IIEPEXOAUTH B HOBOE
COCTOsIHUE, O6I)I‘lHO Ha OCHOBAHUMN KOHKpCTHbIX BXOAHBIX JTaHHBIX

OT IIOJIB30BATEJIA.
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B rmase 7 MbI paccmoTrpenn kaaccsl kHonok GUI B makere
pygwidgets. IIpu HaBegeHNU MBIIIY HA KHOIIKY M HA’KaTUU Ha Hee
II0JIb30BATEJb BUJUT Pa3INYHbIE I/I306pa>KeHI/I$IZ «BBEPX», «MbIIIb
HaBeJl[eHa» U «BHU3», YTO COOTBETCTBYET PA3JIUYHBIM COCTOSTHUSIM
KHOIIKHU.

ITepexmouenne N3006paXeHns OCYyIEeCTBAIETCS B METO/E
handleEvent () (KOTOprfI BBI3bIBAETCS KAXKJbIHI pas, Korjia npouc-
xoxuT cobbiTue). JlaBaiite r[o;[p06Hee paccMoTpuM, KaK 9TO peau-
30BbIBaeTcsa. MeToj handleEvent () co3jaeTcs B KadeCTBe KOHEU-
Horo aBroMara. CoCTOAHNIE XPAHUTCSA B IEPEMEHHON 3K3eMILISAPa
self.state. Kaxxjgast KHOIIKAa HAYUMHAET pa60Ty B COCTOSIHUU
«BBEPX», IOKA3bIBasI KAPTUHKY «BBEpPX». Korza nmoap3oBaresnns nome-
IaeT KYPCOP Ha KHOIIKY, MbI IEMOHCT pUPYEM I/1306pa>KCHI/Ie «MBIIIb
HaBeJ[eHa», U KO/ IIEPEXOJIUT B COCTOSIHUE «MbIIIIb HaBeJeHa». Ko-
I/1a I10JIb30BATEJIb IEJIKAET 110 KHOITKE, OH BUJIUT KAPTUHKY «BHU3>,
U KOJI IIEPEXOAUT B COCTOSTHUE «BHU3» (BHyTpeHHe Ha3bIBAE€TCH CO-
crostHueM 2omosrocmu). Korja mosb3oBareib OTIYCKA€T KHOIKY
MbIIIHU (IeJKaeT BBepx), MbI BHOBb JIEMOHCTPUPYEM I/1306pa>KCHI/Ie
«MbIIIb HABEJ[€HA», Y KOJ| IEPEKJIIOYAETCS 06paTH0 HA COCTOSIHUE
«MBbIIIIb HABEJICHA» (a handleEvent () Bo3BpamaeT True, 4YTOODI
0003HAYUTh, UTO OBLI BBIIIOJHEH e TYO0K). Eciiu 3aTrem moib3oBa-
T€JIb YBOAUT KypPCOP C KHOIIKU, Mbl BHOBb JIEMOHCTPUPYEM 1/13o6pa-
JKEHHUE «BBEPX» U IIEPEXOJUM OOPATHO B COCTOSIHUE «BBEPX».

Janee g mokaxy BaM, Kak Mbl MOKEM UCIIOJIb30BAaTh KOHEYHbIN
aBTOMAT JUISA IPEJICTABIEHUS PA3JTUYHBIX CII€H, C KOTOPBIMHU CTAJI-
KMBAETCS OJb30BaATEND B OoJiee KpynHOU nporpamme. B kauecTse
o61ero npuMepa y Hac OyayT cJaeylolye CIieHbl: Hpueemcmeue (ma-
yanpHad), Mepan Koney. Ml co3paanm HaG0p KOHCTAHT, KOTOPBIE
MPEJCTABIAIOT Pa3JIUYHbI€ COCTOSHUSA, CO3/Ia/[UM IIEPEMEHHYIO

C UMEeHeM state u IIPpHUCBOUM el 3HaYeHUEe HAaYaJIbHOT'O COCTOSIHUS:

STATE SPLASH = 'splash'

STATE PLAY = 'play'

STATE END = 'end'

state = STATE SPLASH # MHMUMaNIM3MPyeM IO HadaJlbHOT'O

# cocrToaHus

YTOOBI BBIIOJHATH PA3JUYHBIC JCUCTBUS B PA3THIHBIX COCTOS-
HHUSAX, B OCHOBHOM IJUKJIE€ IPOTPaMMbI MbI HCIIOJIb3yE€M CTPYKTYP-
HBbIA KOMIIOHEHT if/elif/elif/.../else, KOTOPbIH BBIIIOJHAET

BCTBJICHHC HA OCHOBEC TCKYIIEIro COCTOSIHUA HCpCMeHHOfI state:
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while True:
if state == STATE SPLASH:
# IesariTe 3mecb BCe, UYTO BH XOTUTE CIeJlaTb B COCTOSHUU
# lpruBeTcTBUE
elif state == STATE PLAY:
# IesariTe 3mecb BCe, UYTO BH XOTUTE CIeJlaTb B COCTOSHMM MTpa
elif state == STATE END:
# IesariTe 3mecb BCe, UYTO BH XOTUTE CIeJlaTb B COCTOsSHMM KoHerp
else:

raise ValueError ('Unknown value for state: ' + state)

HOCKOJIbe state M3HAYAJBPHO YCTAHOBJICH B 3HAUYCHUEC
STATE SPLASH, 6yz[eT BBIIIOJIHATBHCS TOJABKO IIE€PBA BETBb Ollepa-
TOpa if.

Hnes koHEYHOro aBTOMATA 3aKII0YAETCSA B TOM, UTO IIPU OIIpe-
JIeJICHHBIX OOCTOATENIbCTBAX, OOBIYHO 3aI1yCKA€MbIX KAKHUM-TO CO-
ObITHEM, IPOrPAMMA U3MEHSET CBOE COCTOSIHUE, IPUCBAUBas pas-
JINYHbIEC 3HAUEHU A IePEMEHHON state. Hanpumep, HauanbHas
cuena [TpuBeTcTBUA MOXKET IIPOCTO NOKA3bIBATH 3ACTABKY UTPbI
¢ kponkoii Start. Korjga nmoab3oBarep meakaeT no KHonke Start,
UTPa BBIIOJHSAET ONIEPATOP NPUCBAUBAHM S, KOTOPBIH U3MEHSET

3HAaYEHME IIEPEMEHHON state Jis nepexoja B cocrosanue Urpa:

state = STATE PLAY

Kak TosbKO 3Ta cTpOKa 3anyIeHa, akTUBUPYETCS JIUIIb KOJ
B IIEPBOM elif, M GYAET BBIIOJHATHCSA A6COMIOTHO APYrOil KOJI: KO
JUIL OTOOPAKEHUS M pearnpoBaHus Ha cocTosHue Mrpa.
AHJIOTHYHBIM 06Pa30M, KAXKJbII pa3, KOrja NporpaMmma J0CTH-
raeT KOHEYHOTO COCTOSTHUS UTPbI, OHA OYIET BBIITOTHATD CJIEAYIO-

my1o CTPOKY AJIA IepexoJia B COCTOSIHHNEC KOHCLIZ

state = STATE END

C 3TOr0 MOMEHTA KK/ pa3, Korja MporpaMMa IPOXOAUT
IIUKJ while, 6yaeT BBIIIOJIHATHCS KO/ BTopof/’I BeTBU elif.

Takum 06pa3oM, y KOHETHOTO aBTOMATa €CTh HA6OP COCTOSTHUIM,
OJTHA ITEpEMEHHASI 11T OTCICKUBAHUS COCTOSHUS, B KOTOPOM HAXO0-
JUTCA IPOrpaMMa, 1 HA60p COOBITUH, KOTOPbIE IPUBOAAT K IEPEXO-
JIy IPOTPAMMBI U3 OJHOT'O COCTOSHUSA B ipyroe. [1ockonbKy cymecTy-
€T OflHa TIepeMEHHa s, KOTOPas OTCAEKUBAET COCTOSTHUE, TPOrpaMMa
MOKET HAXOAUTHCS TOIHKO B OTHOM U3 COCTOSTHUI B KAXKIbIH MO-

MEHT BPpECMCHU. Pazimunsie ﬂeﬁCTBHH, KOTOPDIC BbIITIOJIHSICT
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I10JIL30BATEIb (IIE€TYOK 110 KHOIIKE, HaXKaTHe KJIABUIIN, TePeTaCKU-
BaHME 3JIEMEHTA U TaK JajI€€e), WU APYTUe COOLITUA (TaKHe KaK 3a-
BepIIEHNE BPEMEHH TaliMePa) MOT'YT IIPUBECTH K IIEPEXOAY IIPOrpaM-
MbI 13 OJJHOTO COCTOSAHUA B ipyroe. B 3aBuCHMOCTH OT COCTOSAHUS,

B KOTOPOM HaXOAUTCS IIPOrpaMMa, OHa MOKET OKUJATh Pa3JIndHbIe
COOBITHSA U, KaK IIPABUJIO, Oy/IET BBIIIOTHATD PA3HBIH KO/,

Mpumep pygame ¢ KOHEYHbIM GBTOMATOM

Jlanee MbI co3paaum urpy «KamMmeHb-HOXKHUIBI-6yMara», B KOTOPOH
HCITOTb3yeTCS KOHEUHBIN aBTOMAT. Ilop3oBarens BeIGHpaeT
KaM€HDb, 6yMary MJIN HOXXHUIDbI, 3aTEM KOMHI)IOTep C]Iyqaf/'IHI)IM
o6pa3oM BeIOUpaeT u3 Tpex. Ecim geToBek 1 KOMIBIOTEP BBIOGH-
paIOT OJIJUH U TOT K€ IJIEMEHT, 3TO HUYbI. B HpOTI/IBHOM (:JIyqae
OJTHO OYKO ITPHUCYK/IACTCSA UTPOKY MJIH KOMITBIOTEPY, COTTACHO CJIe-
/:[yIOIlII/IM HpaBI/I]IaMZ

* KaMeHb 3aTYIUISET HOXKHUIIDI,

* HOXXHUIIBI PEXYT OyMary;

+ Oymara 3aBOpaunBaeT KAaMEHb.

ITosb3oBaTEIb YBUAUT UTPY B BUJIE TPEX CLIEH: OTKPBIBAIOIIAL
criena Ilpusercrsus (puc. 15.1), ciena Urper (puc. 15.2) u criera
Pesynwraros (puc. 15.3).

Welcome to Rock, Paper, Scissors!

Puc. 15.1. CueHa Mpusetcteus urpbl «kKameHb-HoXHMLbI-6ymara»
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CI_ICHa HpI/IBCTCTBI/IH JKAET, KOrjaa 11oJib30BaT€EJIb HICJIKHET

IO KHONKe Start.

Paper Scissors

Choose!

Puc. 15.2. Cuena Urpbl «kKameHb-HOXHMLBI-Bymarax»

Hmenno B criene Mrpel moxb3osaTens geaeT Boioop. Ioce
TOTO KaK IOJb30BaTENb IEIKHYI 10 ITUKTOrpaMMe, 0603HAIUB CBOM

BBIOOP, KOMIIBIOTEP JIETaeT COOCTBEHHDIN IIPOU3BOILHBIN BBIOOD.

Computer

Rock breaks Scissors. You win!
Score: 1 Score: 0

, "

Puc. 15.3. CueHa Pesynstatos urpsl «KameHb-HoXHULbI-6ymara»
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CIrieHa pesyJabTaTOB JJIEMOHCTPUPYET PE3yIbTaT PAYH/iA U OUKU.
Omna KJieT, KOrjia IoJIb30BaTe b IeJKHET 110 KHonke Restart, uro-
OBI CBITPATH €IIE OJJUH PAYHII.

B aToii urpe Kaxj0e 3HaUEHNE state COOTBETCTBYET Pa3JINd-
HbIM crieHaM. Ha puc. 15.4 nso6paxkena 0uaepamma COCMOAHUN, KO-
TOpast AEMOHCTPHUPYET COCTOSTHUS U TIEPEXOABI (JIeHCTBHUS NJIU CO-
OBITHS, KOTOPBIE IPUBOJAT K IIEPEXOY IPOTPAMMBI U3 OJHOT'O

COCTOSHUE B JIpyTroe).

Bbi6epuTe KameHb, Gymary nim HOXHULbI

Haxmute kHonky Start
[puBeTCTBI - Pe3synbtatbl

Haxmute kHonky Restart (HauaTb 3aHoBO)

Puc. 15.4. Iuarpamma coctosHum urpbl «KameHb-HOXHULbI-Bymara»

[Tpu 6e3neiicTBIN (OKUAAHNUY ITOTH30BATEISI) TEKYIas CIICHA
GyZeT, KaK IIPAaBUJIO, OCTABAThC Hen3aMeHHOMH. To ecTh BHYTpH 1TU-
KJIa OCHOBHOTO COOBITHUS IIPOTrPAMMA OOBIYHO HE MCHSIET 3HAYCHUE
nepeMeHHOH state. (CocTogHIE MOKET U3MEHUTBCS, KOT/[a 3aBep-
HIaeTcs TaliMep, HO 3TO peJKoe cobpiTre.) JlaHHAS UTPpAa HAYMHACT-
¢ co creHsl IIpuBeTcTBUA 1, KOTAA OJb30BATEIb HAKIMACT
Ha KHOIIKY Start, mepexonuT k niete Mrper. 3aTem xox Urpsl uepey-
ercsa Mexay crienamu Mrpser u Pesynbraros. XoTs 3To mpocToit npu-
Mep, AuarpaMMa COCTOSTHUI MOKET OKAa3aThCs OUCHb MTOJIE3HOM JJIs
MMOHUMAaHUS IIOTOKA 60JIee CIOKHBIX ITPOTPAMM.

B nmucrunre 15.1 npeacrasiaen ko nporpaMMbl «<KaMeHb-HOXKHU-
IbI-GyMara», Ipyu 3TOM MIAGIOHHBIHN KOJ| GBI OIYIIEH JJIs1 SKOHOMUH

MecTa.

®Daiin: RockPaperScissorsStateMachine/RockPaperScissors.py

# KaMeHb-HOXHUIE-OyMaTa B pygame

# IeMoHCTpalMsa KOHEUYHOT'O aBToMaTa
——- IOPONyCK ——-—
ROCK = 'Rock'

PAPER = 'Paper'
SCISSORS = 'Scissors'
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# HacTparBaeM KOHCTAHTH IJig KaXIOTO M3 TPEexX COCTOSHUM
STATE SPLASH = 'Splash' ©

STATE PLAYER CHOICE = 'PlayerChoice'
STATE SHOW RESULTS = 'ShowResults'

#3 — UHMUMaIMU3MPyeM OKpPYXeHMe pygame

——— HNPONYyCK ——-—

#4 - Barpyxaem sJIeMEeHTH: Mn300paxeHusd, 3BYKM U T. I.
——— HNPONYyCK ———

#5 — VHMUMaIU3MPpyeM [epeMeHHLEe

playerScore = 0
computerScore = 0

state = STATE SPLASH ® # nauasbHOE COCTOSHUE

#6 — BeCKOHEUHBI LMKJI

while True:

#7 — IpoeBepsgeMm Haauume COOEITHI ¥ oOpabaTeBaeM MX

for event in pygame.event.get () :

if event.type == pygame.QUIT:
pygame.quit ()
sys.exit ()

if state == STATE SPLASH: ©

if startButton.handleEvent (event) :
state = STATE PLAYER CHOICE

elif state == STATE PLAYER CHOICE: @ # paspemaem [NOJIb30BaTEIIO

playerChoice = '' # ykaswBaeu,

# BHOpaTh

4TO BHIOOP I[OKAa He OBUI CHejlaH

if rockButton.handleEvent (event) :

playerChoice = ROCK

rpsCollectionPlayer.replace (ROCK)

elif paperButton.handleEvent (event) :

playerChoice = PAPER

rpsCollectionPlayer.replace (PAPER)

elif scissorButton.handleEvent (event) :

playerChoice = SCISSORS

rpsCollectionPlayer.replace (SCISSORS)

if playerChoice != '': # wmrpok cmesaj BHOOP, IejiaeM BHOOP

# 3a xoMmbOTED
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# KoMnboTep BHOMpPAEeT M3 KOPTEexXa XOIOB
rps = (ROCK, PAPER, SCISSORS)
computerChoice = random.choice (rps) # xoMOboOTED
# meyaer BHOOP
rpsCollectionComputer.replace (computerChoice)

# OueHuTH UTPY

if playerChoice == computerChoice: # Huubs
resultsField.setValue('It is a tie!')
tieSound.play ()

elif playerChoice == ROCK and computerChoice
==SCISSORS:
resultsField.setValue ('Rock breaks Scissors.
You win!")
playerScore = playerScore + 1
winnerSound.play ()

elif playerChoice == ROCK and computerChoice == PAPER:
resultsField.setValue ('Rock is covered by Paper.
You lose.')
computerScore = computerScore + 1
loserSound.play ()
elif playerChoice == SCISSORS and computerChoice ==
PAPER:
resultsField.setValue ('Scissors cuts Paper.
You win!")
playerScore = playerScore + 1
winnerSound.play ()
elif playerChoice == SCISSORS and computerChoice ==
ROCK:
resultsField.setValue ('Scissors crushed by Rock.
You lose.')
computerScore = computerScore + 1
loserSound.play ()
elif playerChoice == PAPER and computerChoice == ROCK:
resultsField.setValue ('Paper covers Rock.
You win!")
playerScore = playerScore + 1
winnerSound.play ()
elif playerChoice == PAPER and computerChoice ==
SCISSORS:

resultsField.setValue ('Paper is cut by Scissors.
You lose.')
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computerScore = computerScore + 1
loserSound.play ()

# oToOpaxaeM OUKM IIOJIb30BATEJA
playerScoreCounter.setValue ('Your Score: '+
str (playerScore))
# oToOpaxaeM OUKM KOMIbOTEpa
computerScoreCounter.setValue ('Computer Score: '+
str (computerScore))

state = STATE SHOW RESULTS # MeHAeM COCTOAHME

elif state == STATE SHOW RESULTS: ©
if restartButton.handleEvent (event) :
state = STATE PLAYER CHOICE # MeHsgem cocToOaHUE

else:

raise ValueError ('Unknown value for state:', state)

#8 — BrmojsiHgeMm mencTBua "B paMkax dperima
if state == STATE PLAYER CHOICE:
messageField.setValue (' Rock Paper Scissors')
elif state == STATE SHOW RESULTS:
messageField.setValue ('You Computer"')
#9 - OummaeMm OKHO

window.fill (GRAY)

#10 - PucyeMm BCe BJIEMEHTH OKHAa

messageField.draw ()

if state == STATE SPLASH: @
rockImage.draw ()
paperImage.draw ()
scissorsImage.draw ()
startButton.draw ()

# pucyem BHOOPH UTPOKA

elif state == STATE PLAYER CHOICE: @
rockButton.draw ()
paperButton.draw ()
scissorButton.draw ()
chooseText.draw ()

# pucyem pesyJibTaTh

elif state == STATE SHOW RESULTS: ©
resultsField.draw ()
rpsCollectionPlayer.draw ()
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rpsCollectionComputer.draw ()
playerScoreCounter.draw ()
computerScoreCounter.draw ()
restartButton.draw ()

#11 - OOHOBJIZEM OKHO
pygame.display.update ()

#12 - JesaeMm mnaysy
clock.tick (FRAMES PER SECOND) # oxumaHue pygame

Jiuctunr 15.1. Urpa «KameHb-HoXHMLBI-Bymarax»

B aToM simcTHHTE 5 BRIPE3as KOA, KOTOPBINA CO3/aeT N300paxe-
HUsA, KHOIIKU U TEKCTOBBIE Mo A crieH Ilpusercrsus, Mrpor
u PesynpraTos. 3arpy:xaemble (paiiyIbl I KHUTH COJiepKaT BECh UC-
XOJIHBIHM KOJT ¥ BCIO CBSI3AHHYIO C HUM I'pauKy.

IIpesx e uem nporpamMma HaueT OCHOBHOU IUKJI, MbI OIIPEJEJIs-
eM Tpu cocrosaHuA @, co3aeM SK3EMILIAPBI, 3aTPY’KaeM BCE dJIe-
MEHTBI 9KPAaHa U YCTAHABJIMBAEM HAYaIbHOE COCTOsIHUE @.

BrimosHsSEM MPOBEPKYU PAZINIHBIX COOBITUH B 3aBUCUMOCTH
OT COCTOSIHUS, B KOTOPOM HaXOANTCA MporpaMma. B coctosanm
IIpuBeTCTBHUSA MBI TOTBKO IMTPOBEPAEM HAJIUUHE MIETIKA 10 KHOTIKE
Start ©. B cocrossauu Mrps! nposepsieM HaJIu4Me meIdKa o KHOII-
kaM nuktorpamm Kamenn, Bymara nian HoxxHuib 0. B cocrossHun
PesynbraToB npoBepseM TOILKO HAJIMYUE MIETIKA 10 KHOIIKE
Restart 6.

HaxaTne KHOIIKH 1IN BLIOGOP B OAHOM CIleHE MEHSET 3HAUCHUE
IepeMeHHol state U, CJIeOBATEILHO, IEPEMEIAET UT'PY B APYTYIO
cueny. B HrkHelt yactu ocHoBHOTO nukjaa ® @ O MbI prucyem pas-
JIMYHDIE 3JIEMEHTDI SKPaHa B 3aBUCUMOCTHU OT TEKYIEro COCTOSHUS
MIPOTPAMMBL.

IDTOT METOJ XOPOIIO PaboTaET JIIsI HEOOMBIIOTO KOJUYECTBA CO-
crosiamii/cuen. OAHAKO B IporpamMMe ¢ 60J1ee CI0KHBIMH IIPaBIIA-
MU WJIH B TOH, TJI€ MHOTO CII€H M,/ WU COCTOSHUM, OTCIEKUBAHNIE
TOTO, YTO HEOOXOJIMO CIEIATh, OBIBAET YPE3BLIYANHO CITOKHBIM.
BmecTo 3TOro Mbl MOKeM BOCITOIb30BATHCSI MHOTUMU METOLAMU
00BEKTHO-OPUEHTHUPOBAHHOTO ITPOTPAMMHUPOBAHUS, TPE/ICTABIICH-
HBIMH paHEE B 3TOH KHUTE, U BEICTPOUTD PA3JUYHBIC aPXUTEKTYPbI
Ha OCHOBE HE3aBUCHMBIX CII€H, KOTOPBIE YIPABIAIOTCA OOBEKTOM

JaucreTdepa 06bHEKTOB.
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dlemoBepcua Nporpammbl, MCNOJNb3yloLL AN
MeHeXep CUeH

B kauecTBe feMoHCTpanuM co3xaaum nporpamMmy Scene Demo,
KOTOpasi COAepKUT Tpu npoctele ciennl: Crieny A, Creny B

u Cueny C. Mzges 3akio9aeTcsa B TOM, 4TO B JTI0OOI CII€HE BbI
MOYKETE IEJIKHYTDb 10 KHOIIKE, YTOObI IEPEUTH B JIPYTYIO.

Ha puc. 15.5-15.7 moxasassl CKpUHIIOTHI TUX TPEX CLIEH.

Thisis Scene A

Qo to Scene A

Puc. 15.5. Yto euant nonbsoeatens B cueHe A

W3 Cuensl A Bbl MokeTe ntonnacTb B Crieny B i B Crieny C.

This is Scene B

Qo to Scene B

Puc. 15.6. Yo eMgut nonbzosatens B cueHe B

W3 Cuensl B BbI MoxkeTe nnonactsb B Crieny A nim B Creny C.

This is Scene C

Qo lo Scene C

Puc. 15.7. Yro Buaut nonbsosartens B cueHe C
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M3 Cuennl C Bbl MokeTe nonacTsb B Crieny A nmi B Crieny B.

CrpyKTypa namku NpoeKkTa nokasaHa Ha puc. 15.8. Ilpeanosnara-
€TCs, YTO BBI YK€ YCTAHOBUJIM MOAY/IU pygwidgets u pyghelpers
B Ianke site-packages.

Name

=1 Constants.py

= Main_SceneDemo.py
# SceneA.py

=1 SceneB.py

# SceneC.py

#| SceneExample.py

Puc. 15.8. MNanka npoekTa, AeMOHCTPUPYIOLLAS OCHOBHYO MPOrpaMMy
M pasnuyHbie Gannbl cLeH

Main_SceneDemo.py — aTo ocHOBHas nnporpamma. Constants.py co-
JEP>KUT HECKOJIBKO KOHCTAHT, KOTOPBIE COBMECTHO HCIIOJIb3YIOTCS
OCHOBHO IIPOrpaMMOI B BceMU crieHamu. Scene A.py, Scene B.py
u Scene C.py — 310 PaKTHIECKHE CHEHBI, KAKAAS U3 KOTOPBIX COfEP-
JKUT COOTBETCTBYIONUIA KJIACC CIeHbL. Scenelixample.py — daiin ma-
6JI0HA, JIEMOHCTPUPYIOMIUIL, KAK MOKET BBIMISIICTD (DAL TUIIIY-
HOII crieHbl. OH He UCIOJIb3yeTCs B 9TOU IIPOrpaMMe, HO BbI MOXKETE
06pATUTHCS K HEMY, YTOOBI C(DOPMUPOBATH IOHUMAHUE OCHOB Ha-
MUCAHUS TUITMYHOM CII€HDI.

Ha puc. 15.9 nmokasaHbI B3BAUMOOTHOIIEHUSI OOBEKTOB B IIPO-

rpamme.

OcHOBHas nporpamma

(Co3paeT aK3emMnasapbl BCEX
CLEH N MeHefpKep CLEeH)

3anyckaet
MeHeaXep CLeH

 J
MeHepKep cueH

(YnpaBnaeT HaBurauuei
1 B3aMMOJENCTBUEM
MeXay CLieHamu)

CueHa 1 CueHa 2 CueHa 3 CueHa N

Bce cueHbl HacnenyoT ot 6a30BoOro Knacca Scene

Puc. 15.9. Uepapxus o6bekToB B npoekTe
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JlaBaiiTe MocMOTpPUM, KAKMM 00Pa30M Pa3JINYHbIE YACTH IIPO-
IpPaMMBbI, HCIIOJIb3YIONINE MEHEKEP CII€H, COBMECTHO paboTaIoT,

HaYynHasi C OCHOBHOM IIporpamMmbl.

OcHoBHas nporpamma oyeT UHAUBUAYaJIbHA IS KAXKAOT'O IIPO-
exTa. Ee 1esb — MHUIMAIN3UPOBATh CPESy pygame, CO3/aTh dK3EM-
ILISIPBI BCEX CIIEH, 9K3EMILIAP SceneMgr, a 3aTeM IIepeAaTh yIpas-
JIEHHE MEHEJKEepPy CLieH oSceneMgr.

B nmuctunre 15.2 npeacrapieH Ko AeMOBEPCUN OCHOBHOM IIPO-

rpaMMbl.

®Daiin: SceneDemo/Main_SceneDemo.py

# Scene Demo OCHOBHOM NPOTPaMMH C TPEeMs CLEeHaMmu
-—-- HOpPONyCK ——-—

#1 - VMOoopTupyeM NakKeTH
import pygame
O import pyghelpers

from SceneA import *
from SceneB import *

from SceneC import *

#2 — OnpenesiseM KOHCTAHTH
@® WINDOW WIDTH = 640

WINDOW HEIGHT = 180

FRAMES PER SECOND = 30

#3 - VHMLMaAIM3MPyeM OKPYyXeHMe pygame
pygame.init ()
window = pygame.display.set mode ( (WINDOW WIDTH, WINDOW HEIGHT))

#4 - 3BarpyxaeM BJIEMEHTH: M300paxeHMs, 3BYKM M T. I.

#5 - MHMUMAIM3UPYEM [IepeMeHHbe
# cosmaeM BK3eMIJISPL BCexX CLEeH M COXPaHAeM UX B CIMCOK
©® sceneslList = [SceneA (window),
SceneB (window) ,

SceneC (window) ]

# cospmaeM MeHeIXep ClieH, IepenaBas CHMCOK clLeH u FPS
® oSceneMgr = pyghelpers.SceneMgr (scenesList, FRAMES PER_SECOND)
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# HpOCMM MeHeIOXep CLeH HadaTb BEHIIOJIHEHMVE

© oSceneMgr.run ()

Jinctuur 15.2. O6pasel, 0CHOBHOM NPOrpPAMMBI, UCNONb3YOLLEN MEHEAXED CLIEH

Kox ocHOBHOIT TPOrpaMMbI OTHOCUTENIBHO KOPOTKUM. MbI Haun-
HaeM C UMITOpTa pyghelpers, 3aTeM BCEX CIEH (B JAHHOM CJIydae
Cuenbl A, Cuenst B u Cuenst C) @. ITorom MbI onpeesisieM ele He-
CKOJIBKO KOHCTAHT, MHUIUAJIU3UPYEM pygame U CO3aeM OKHO @.
Jlanee co3maeM 3K3eMILIAP KaXAOH CIIEHBI 1 COXPAHIEM BCE CIICHBI
B crircke ©. ITocite BBINOTHEHUS 3TOM CTPOKH Y HAC HOSABJIAETCSH
WHUIUAIU3APOBAHHBIA OOBEKT I KaXKJOH CLICHDL.

3areM co3/1aeM 3K3EMILIAP 0OBEKTA MEHEKePa CIeH
(oSceneMgr) @ u3 xiacca SceneMgr. Ilpu aTOM HaM HEOGXOAMMO
repeaaThb B 3HAYCHHU:

* CIIHCOK CIICH, YTOOBI MEHEKEP CIIEH 3HAJI 060 BCEX CIIEHAX.
IlepBas crieHa B CIIICKE UCTOJIL3YETCA B KAUECTBE HAYATbHOM
JI1S1 TPOTPAMMBI;

+ (ppeiiMbl B cekyHy (JacToTa PpEMOB), KOTOPbIEC TPOTpPaMMa
JIOJIKHA TIOA/IEPKUBATh.

W nakoHel, Mbl HHCTPYKTHUPYEM MEHEJKEP CLIEH HadaTb paboTy,
BBI3bIBAS €ro MeTo/ run () @. MeHekep ClieH Bcerna 00CIyKUBAET
OJIHY CIICHY B KA4€CTBE TEKYIIEH — Ty, YTO BUJIUT I10Ib30BATEIIb
U C KOTOPOU OH B3aMMOJIEUCTBYET.

O6paTnTe BHUMAaHNE, YTO TP TAKOM IIOJIXO/I€ OCHOBHAS IIPO-
rpaMMa peaJII/IBYCT MHUINATIN3AL IO TI/IHI/ILIHOI‘/JI HpOI‘paMMLI
pygame, HO He CO3JaeT OCHOBHOMI LMKJIL. BMeCTO 3TOro 0CHOBHOMI

IUKJI BCTPOCH B CaM MEHEJIJKEP CICH.

Cozpaem cuenbl

YT0OBI MOHATH B3aUMOJCHCTBIE MEX Y MEHEKEPOM CIICH H JTI060TH
OTIEJBHOM CIIEHOM, 1 0ObACHIO, KaK CO3[a€TCsI TUITMYHAS CIleHa.
Kaxap1it pa3 Bo BpeMs MPOXOXKACHUS ITUKJIA MEHEIKEP CIIeH
BBI3BIBACT IPEJIONPEACICHHBIN HAOOP METOOB B TEKYIIEH CIIEHE,
KOTOPBIE IPEHA3HAYCHBI JJIs1 0OPabOTKN COOBITHI, BBITIOJTHECHU S
JIIOOBIX ICHCTBUN 32 PpeiiM 1 306 pakeHUs BCETO, YTO JJOJKHO
6BITH HAPUCOBAHO B 3TOH crieHe. CieoBaTeIbHO, KO KaXI0H CIIEHBI
JOJKEH OBITh Pa36UT Ha 3TH MeToAbI. Iloaxon mcoab3yeT moxmmop-

q)I/ISMZ KaXJasd CIi€Ha JOJIKHA PEAJIN30BATb O6IJ1PII>i Ha6op METOHJOB.
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Mertopabl gna peanusaumm B KAXX[0M CLieHe

Kasknas criena peanusyeTcs Kak KJIacc, KOTOPBIN HacjIeyeT

OT 6a30BOTrO KJIacca Scene, OIPEAEJEHHOTO B (aiine pyghelpers.py.
CiesjoBaTeIbHO, KaK/1as CIleHa JI0JKHA UMIIOPTUPOBATD
pyghelpers. Kak MUHUMYM CIIEHBI JJOJKHBI COJlEPKATh METOJI
__init () m 0013aHbI nepeonpenesnsiTh MeTolbl getSceneKey (),
handleInputs () udraw ()13 6a30BOTO KJacca.

B xaxmoii crieHe ToKeH GbITh YHUKAJIBHBIH KAM0% CYeHbL — CTPO-
Ka, MCIIOJIb3yeMas MEHE/PKEPOM CIIEH JUIS MAEHTUPUKAIIIN KK A0
creHsl. Sl pexoMenyIo BaM co3aTh (paiir ¢ TAKUM UMEHEM, KaK
Constants.py, KOTOPBINA COAECPKUT BCE KJIIOUH JJI BCEX CLIEH, U M-
IIOPTUPOBATD €ro B ¢aiin kax o crennl. Hanpumep, daiin

Constants.py png ob6pasria IPOrPaMMBbI COJEPKUT:

# Koouwm cueH (Ji0ObE YHUKAJIbHBEIE SHAUEHUST) @

SCENE A = 'scene A'
SCENE B = 'scene B'
SCENE _C = 'scene C'

Bo BpeMs ero mHNIIMAIM3AIMU MEHE/PKEP CII€H BbI3bIBAET Me-
TOA getSceneKey () KaXKJOU CIEHBI, KOTOprf/i MIPOCTO BO3BpAIaeT
YHUKAJIbHBIHM KJII0Y CIIEHDI. 3aTE€M MEHEJKEP CIIEH CO3/IaeT BHY-
TPEHHHI CJIOBAPH KJIIOYEl 1 00BbeKTOB clieH. Korna kakas-mmn6o
CIleHa B IIPOrpaMMe XOUeT IEPEKTIOUNTHCSA Ha IPYTYIO, OH BbI3bIBA-
eT self.goToScene () (OIMCAH B CJIEAYIONEM pas3zieie) U IepeaacT
KJIIOY CII€HBI IIeJIEBOM CIleHbl. MeHesKep ClleH UCII0Ib3yeT 3TOT
KJIIOU B CJIOBape, YTOOBI HANTU CBA3AHHBII OOBEKT CIICHBI; 3aTEM
OH YCTAaHABJIMBACT HOBBII OOBEKT CIIEHBI B KAUECTBE TEKYIIEH CIie-
HbI U BBI3BIBAET €r0 METOJbI.

Kaxxnas criena jomkaa COZIepPIKaTh CBOIO Bepcuio handleInputs (),
YTOGBI 06pA6ATHIBATE JIOOBIE COOBITHSA, KOTOPBIEC OOGBITHO 0Opaba-
ThIBAIOTCSA B OCHOBHOM I[UKJIE, 1 c06CTBeHHy10 Bepcuio draw (),
YTOOBI PUCOBATH B OKHE BCe, UTO XoueT. Ecoti Bama criena He nepe-
OIpEJeIsIeT 3TH JIBA METO/A, OHA HE Oy/IeT pearnpopaTh
HJ Ha KaKH€ COOBITHSA U HE CMOKET HIYETO PHCOBATH B OKHE.

/JlaBaiiTe moGIMKe MO3HAKOMUMCS C YETBIPbMS METOJAMHU, KOTO-

pbIe BaM HEOOXOIUMO PEATHU30BATD JJISI KAKJJOH CI[CHBI.
def init (self, window):
Kaxxzgas ciieHa oDKHA HQUMHATBCS € METOfa  init ().

HapaMeTp window — 3TO OKHO, B KOTOPOM PHUCYET IIpOTrpamMma.
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Bam METO/Z HYKHO HA9YMHATDb CO CJACAYIOIICTO OIIeparopa, 4TOOBI
COXPAaHUTD IapaMETP window JJIsl UCIIOJIb30OBAHUS B METO/IE

draw () :

self.window = window

ITocsie aTOrO BHI MOKETE BKJIIOYUTH ]IIO6YIO APYTyIo H€O6XOI[I/I'
MYIO BaM MHUTTUAJIN3A IO KOZa, HAIIPUMED KO IS CO3/TaHM
9K3CMILJISIPOB KHOIIOK 1 TEKCTOBDIX HOJICfI, 3arpy3Ku I/I3o6pa>xe-

HUU U 3BYKOB U TaK JaJiee.

def getSceneKey (self):
ITOT METOJ HEOOXOANMO PEAJN30BBIBATD B KAXKJON HAITUCAH-
HOI BaMu crieHe. OH JI0JKEH BO3BPAIATh YHUKATbHBIN K0T

CLIEHbI, CBSI3AHHBINA C 9TOU CIIEHOM.

def handleInputs(self, events, keyPressedList):
TOT METOJ HEOOXOAMMO PEATH3OBBIBATD B KaXKIOW HAITHCAH-
HOU Bamu crieHe. OH JI0JKEH J[e/1IaTh BCe HEOOXOAUMOE JIJIsI
paboThl ¢ cobpITUAMU MU Kalodamu. [Tapamerp events — criu-
COK COOBITHUI, IPOU3OIIEAIINX C MOMEHTA ITOCJIETHEr0 ppeiima,
akeyPressedList — CIIMCOK GyJIEBBIX BBIPAKEHUI, IIPEICTAB-
JITIOIUX COCTOSTHUE BCEX KJIaBUII KJIaBUATYPbI (True 0603Ha-
YaeT HAXKATYIO KIaBUIly). YToObI olpesenTh, HaxKaTa JIU KOH-
KpeTHasl KJIaBUIIA, BbI JOJKHBI HCIIOJb30BATh KOHCTAHTY
BMECTO I1€JIOYNCIEHHOro nHaekca. KoHcTaHThl, mpeacTaBisio-
e BCE KJIABUIIN KJIaBUATYPBI, JOCTYIIHBI B JOKYMEHTAIIUN
pygame (https://www.pygame.org/docs/ref/key.html).

Bamnra peanmusarus 5Toro MeTozia 0653aHa COAEPKATD KT
for, KOTOPLIH HepebupaeT BCe COOBITUA B IEPETAHHOM CITHCKE,
Ecam xoTuTe, OH TaKKe MOKET COAEPKATh KO IS PeaTn3aim
HEINPEPLIBHOTO PeKIMa 06pabOTKU KIaBUATYPEI, KaK OBLIO

OIIUCAHO B IIaBe b.

def draw(self):
ITOT METOJ HEOOXOAMMO PEAJIN30BBIBATD B KAXKJON HAITMCAH-
HoI Bamu ciieHe. OH JOJIKEH PUCOBATDb BCE, YTO JOJIKHO OBITD

U300pPAXKEHO B 3TOI CIIEHE.

MCHC,Z[)KCP CIICH TAKJK€ BbI3bIBACT CJACAYIOIME MCTO/IbI B KaK-

oM cuene. B 6a30BOM KJlacce Scene KasKJblil U3 3TUX METOJOB
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COACPIKUT l'IpOCTOI‘/JI OIIEpPATOpP pass, HIO3TOMY OHM HUYCTO HE AcJIa~
0T. Bb1 MOKeTe IepeonpeacanuTb JIIOOOM U3 HUX WU BCE, 4TOOBI

BBIIIOJIHUTD KOJI, KOTOPBII HEOOXOUM JIJIsI KOHKPETHOM CIIEHBI.

def enter (self, data):
ITOT METOJ BBI3BIBAETCS IIOCJIE TOTO, KaK MEHEJKEP CIIEH
BBIIIOJIHIJI IIEPEXO/| B 3Ty CclieHy. B HeM ecTh oquH napameTp
data co 3HaUYE€HUEM IO yMOJYaHMIO None. Ecim data He paBeH
None, TOrja cojepsKanasacsa B HeM MHGOpMAI U ObLaa OTIpas-
JIEHA U3 IPEeAbIAYIIEH CIIeHbI, KOI/la OHA BbI3bIBAJIa
goToScene () (Ol’II/ICZlH B CJIeyIoIeM pasaene). 3Hauenue data
MOKeT IPUHUMATD JI000i (popMaT, OT OJJHON CTPOKM UJIN YHC-
JIOBOT'O 3HAYEHMU A, CIIMCKA WUJIU CJI0BaPs 10 o0beKTa, pu yCJIo-
BUU, UTO CI[€HA BBIXO/[A U CII€HA BXO/[A COTJIACOBbIBAIOT THUII
IepeaBaeMblIX JaHHbIX. MeTos enter () ZOJIKEH JieJ1aTh BCE
HeOOXOMMOE, KOT/J[a 3TOH CIjeHe COOMPAIOTCS NIEPENATD YIIPaB-

JICHUE.

def update (self):
ITOT METOJ BBI3BIBAETCS B KAXKAOM (ppetiMe. 31ech BB MOXKETE
BbBIIIOJIHUTD JIIO6bI€ [[efICTBI/IH, KOTOpre BbI 6I)I BbBIITOJITHUJIN
B mare 8 NCXOAHOTo 12-1maroBoro ma610Ha, TPEACTaBICHHOTO
B IaBe 5. Hampnmep, 3acTaBUTh 3TOT METOJ IEpEMENTATh N30~
OpakxeHNs IO SKPAHY, TPOBEPATH HATUYNE KOJTU3UN U TaK

Jpajee.

def leave (self):
ITOT METOJ BbI3bIBAETCS MEHEIKEPOM CII€H KaXKIbIN pa3, KOTAa
IIporpamMMma codbupaeTcs MepeuTH K Apyroi ciene. OH 10KeH
BBIIIOJIHUTD JIIOOYIO OYHCTKY, KOTOPas HEOOXOAMMA IIepej] yXo-

JIOM, HAIIpUMEP 3aMUCATh HHPOPMAITHIO B (A

Hasurauunsa mexxay cyueHamm

MeHexep CIieH 1 6a30BBIH KJACC Scene MPEAOCTABISIOT POCTOH
croco6 HaBUTAITUU MeX 1y ciieHamu. Korga mporpamMma xouet
BBITTOTHUTD MEPEXO] K IPYTOH CIieHe, TeKyIras JOIKHA CIeTYIOMIM
06pa3oM BbI3BaTb COOCTBEHHBIN MeTOZA goToScene (), KOTOPBIX

HaXOJUTCS B HAcJeAyeMOM 6a30BOM KJIacce Scene:

self.goToScene (nextSceneKey, data)
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Merox goToScene () coOBImAET MEHEKEPY CIIEH, YTO BbI XOTUTE
NEePEUTH K IPyroi clieHe, 4el KJIIoU CIIeHbI — 3TO nextSceneKey. Bol
JIOJIZKHBI CJI€JIaTh KJIIOUM BCEX CIICH JOCTYIIHBIMU YePe3 TaKOU
paiin, kax Constants.py. Ilapamerp data — 3T0 110625 JOIOJHU-
TeJabHasd NH(pOpMaIs, KOTOPYIO Bbl XOTUTE IIEPEAATD B CJIEIYIO-
mylo cueny. Ecim He Hy:KHO nlepe/jaBaTh HUKAKUE JaHHbIE, MOKETE
HUCKJIIOUUTH 5TOT apTyMEHT.

TunuyHbie BHI3OBBI 6Y,I[YT BBIIVIAACTD CACAYIOIUM O6p2130MI

self.goToScene (SOME SCENE KEY) # He HaIO MepenaBaThb daHHHBE
# unm

self.goToScene (ANOTHER SCENE KEY, data=someValueOrValues)

# IIepexXonuM K ClLeHe U IIlepellaeM OaHHEBEe

3HaueHne data MOXET IPUHUMATH JI06YI0 (P OPMY IPU YCIOBUU,
YTO CIIEHBI BBIXOJIA ¥ BXOJ[a HOHUMAIOT popMmar. B oTBeT Ha 3TOT
BBI3OB, IIPEXKJIE YEM IIOKUHYTD TEKYIYIO CIIEHY, MEHEJPKEDP CIIEH BBI-
3pIBAEeT MeTOJ leave (). Ilepex akTuBanuei caeayionmeil CrieHbl Me-
HeJ[PKeP CIIEH BbI3bIBAET METOJ| enter () 9TOM CII€HBI U IIepejaeT
3HaYeHue data HOBOU CIIEHE.

Bbixoa U3 nporpammai

MeHexep CIIeH MPEJOCTABISIET TPU PA3THIHBIX CIIOCO6a, C ITOMO-

MIBIO KOTOPBIX MOIH30BATETb MOKET BBIMTH U3 BBITTOJIHAEMOM

B JJAHHBIN MOMEHT IIPOTPAMMBI:

*  C ITOMOIIBIO IMETYKA IO KHOIIKE 3AKPBITUS B BEPXHEH JaCTH OKHA;

+ € IIOMOIIBIO Ha)KaTus Kiaasumu Esc;

* TOCPEACTBOM JOTOJHUTEIBHOTO MEXaHN3Ma, TAKOTO KaK KHOITKa
Quit. B 3ToM carydae BBITOTHUTE CIEAYIONTUHA BBI3OB (KOTOPBIH

TaK’Ke BCTPOEH B 6A30BBIN KJIacc Scene):

self.quit () # BHXOOMM M3 NPOTPAMMEL

TunuuHasa cueHa

B aucrunre 15.3 MPOAECMOHCTPUPOBAH HIPUMEP TUIINIHOU CHEHBI —
ato ¢aiir Scene A.py, koTopslii peannsyer CiieHy A B 1eMOHCTPAIIH-
OHHOH IIporpaMMe, MokKa3aHHoi Ha puc. 15.5. [lomauTe, 9TO OCHOB-
HOM ITUKJI pEATN3yeTCsI MEHEKEPOM CIleH. BHyTpu mukma
MEHEeJ[J)KeP CIEeH BbI3bIBAET METOJIbl handleInputs (), update () 1

draw () AJI TEKYIIEH CICHBI.
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®Daiin: SceneDemo/SceneA.py

# Cuena A

import pygwidgets

import pyghelpers

import pygame

from pygame.locals import *
from Constants import *

class SceneA (pyghelpers.Scene) :
(1] def init (self, window):

self.window = window
self.messageField = pygwidgets.DisplayText (self.window,
(15, 25), 'This is Scene A', fontSize=50,

textColor=WHITE, width=610, justified='center')

self.gotoAButton = pygwidgets.TextButton (self.window,
(250, 100), 'Go to Scene A'")

self.gotoBButton = pygwidgets.TextButton (self.window,
(250, 100), 'Go to Scene B')

self.gotoCButton = pygwidgets.TextButton (self.window,
(400, 100), 'Go to Scene C'")

self.gotoAButton.disable ()

(2} def getSceneKey (self):
return SCENE A

(3] def handleInputs(self, eventsList, keyPressedList):
for event in eventsList:
if self.gotoBButton.handleEvent (event) :

(4] self.goToScene (SCENE B)
if self.gotoCButton.handleEvent (event) :
e self.goToScene (SCENE_C)

-—— (TecTOBHI KOI IJig OTINPaBKM COOOMEHWUN) ——-—

(6] def draw (self):
self.window.fill (GRAYA)
self.messageField.draw ()
self.gotoAButton.draw ()
self.gotoBButton.draw ()
self.gotoCButton.draw ()

—-—— (TecTOBHM KOI IJId OTBeTa Ha CcoobumeHud) -—---

JIuctunr 15.3. Tunuunas cueHa (CueHa A B nporpamme Scene Demo)
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Bwmerone init () @ MbI coXpaHsieM mHapaMeTp window B IIe-
PEMEHHOM 5K3eMILIApaA. 3aTeM co3jjaeM nose DisplayText, 4TOOBI
0TOGpPA3UTh HA3BAHUE, U HECKOJIBKO TextButton, YTOOBI pa3pe-
IMATH HABUTAIMIO K IPYTUM CII€HAM.

Meron getSceneKey () @ IpoCTO BO3BPAAET YHUKAJIbHDIN
KJIIOY CITeHbI (HaXOSIUICS B Consmnts.py) I BTOU ciieHbl. B me-
Toje handleInputs () ©, ecan moab30BaTEND IIEJIKHYJI II0 KHOIIKE
JUIS IPYTOM CIIEHBI, MbI BbI3bIBAEM METOJ] HaBuranuu self.
goToScene () @ © s nepeaayun ypasjieHus HOBOII ciieHe. B meTo-
Je draw () @ 3anonHseM QOH, PUCYeM I10JIe COOOIMIECHU S 1 KHOIIKI.
ITOT IpUMEP CIEHBI IeJAET OYE€Hb MAJIO, IIO3TOMY HaM He HY>KHO
nucaTh COOCTBEHHBIE METOJbl enter (), update () u leave (). Ux
BBI30OBBI OylyT 00pabaThIBATHCA METOJAMH C TEMHU XK€ UMEHAMU
B 6a30BOM KJIacce Scene, ¥ 3TUM METOJAaM He HYy>KHO HHUYEro Jie-
JIaTh, OHU IIPOCTO BBIIIOJHAIOT OIIEPATOP Pass.

K nBym npyrum gaiinam crien otHocarcs Scene B.py u Scene C.py.
OTmuuns 3aKII09al0TCA B OTOOpa’kaeMblX 3ar0JI0BKAX, HAPUCOBAH-
HBIX KHOIIKAX U 3(p(PeKTaxX HAKaTH 110 KHOIKaM JJIS IIepexoa

K IIOJXO/AIIEN HOBOU CII€HE.

MUrpa «<KameHb-HOXXHMLbI-6yMmara»,
MCNOMb3YIOULae CLLEHbI

JasaiiTe co3majuM aJbTEPHATUBHYIO peaaIn3auio Urpel «Kamenn-
HOXHHUITBI-OyMara», ICTIOJIb3Ysl MEHeKep ciieH. /L1 moab3oBaTens
nurpa 6y/ieT BBITIAETh aOCOTIOTHO TaK K€, KaK U IIPEJbIAYINasl Bep-
cUsl KOHEYHOTO aBToMaTa. Mbl co3gaaum cueny Ilpusercrsus,
cueny Urper u cueny PesynbraTos.

Bech mcXOAHBIN KO/ JOCTYTIEH, ITO3TOMY g HE CTaHY pacCMaTpH-
BaTh KaXAbIH aitn Python. Criena IlpuseTcTBrs — 3TO BCETO UMD
¢oHOBas KapTHUHKA ¢ KHONKOU Start. Korjga nosbp3oBaress HaxXxuMa-
€T KHOIIKy Start, KoJi BbIoHsAET goToScene (SCENE PLAY), 4TO-
6b1 mepeiiTu k crieHe Mrper. B Hell moab3oBaTeo npeacTaBIeH Ha-
60p N306paKEHNH (KaMEHD, 6yMara ¥ HOXHHUIIBI), K €r0 IPOCAT
BBIOPATH OfiHO 13 HUX. llleT90K Mo M306paKeHUIO IEpEACT yIIpaB-
nenne crieHe PesyrpraTos. B muctuare 15.4 conep:XuTCs KOJ CII€HBI
Hrpsor.
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®Daiin: RockPaperScissorsWithScenes/ScenePlay.py

# Cuena Jrpe

# Vrpox BHIOMpaeT KaMeHb,

import pygwidgets
import pyghelpers
import pygame

from Constants import *

import random

class ScenePlay(pyghelpers.Scene) :

def init (self, window):

self.window =

self .RPSTuple =

—-—— NPONyCK ——-—

def getSceneKey(self):
return SCENE_PLAY
def handleInputs (self,

playerChoice = None

(ROCK,

window

PAPER,

eventsList,

for event in eventsList:

keyPressedList) :

OyMary WM HOXHUIIE

SCISSORS)

(2

if self.rockButton.handleEvent (event) :

playerChoice =

ROCK

if self.paperButton.handleEvent (event) :

playerChoice =

PAPER

if self.scissorButton.handleEvent (event) :

playerChoice =

SCISSORS

if playerChoice is not None: © # nosib30BaTEsNbL CrHejyan BHOOD

computerChoice =
dataDict = {'player':
'computer':

self.goToScene (SCENE RESULTS,

random.choice (self.RPSTuple)

# KOMILIOTEpP IejlaeT BHOOP

playerChoice,

computerChoice} @
dataDict) 5

# nepexommMm K cClieHe Pes3yJbTaTOB

# He HYXHO BKJIOUATH MeTOn update,

# yHacJienoBaHHHIA,
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def draw(self):
self.window.fill (GRAY)
self.titleField.draw ()
self.rockButton.draw ()
self.paperButton.draw ()
self.scissorButton.draw ()
self.messageField.draw ()

Jluctunr 15.4. Cuera Urpsi B urpe «KameHb-HoxHULbI-Bymarax

A BBIpE3as KOJ IS CO3TAHNS TEKCTOBBIX MTOJIEH 1 KHOIIOK KaM-
HA, 6yMar1/1 1 HOKHUILL. Metox getSceneKey () O MIPOCTO BO3Bpa-
maeT KJII0Y CIIeHbI JIUISI 3TON CIIeHbI.

CaMbIM BaKHBIM METOJIOM siBJIsieTcss handleInputs () @, xoTo-
PBII BBI3BIBAETCS B KXKA0M (ppefiMe. Ecam kakas-To M3 KHOTIOK
6bITa HAXKATA, MBI YCTAHABJIMBAECM IIEPEMEHHYIO C UMECHEM
playerChoice B COOTBETCTBYIOMIYIO KOHCTAHTY © U BBIIIOJIHAEM
MIPOMN3BOJIBLHBIH BEIGOP /LIS KOMITBIOTEPA. 3aTeM 6epeM BBIGOP
MOJTb30BaTE/I U BBIOOP KOMITBIOTEPA U CO3/[a€M ITPOCTOH CJI0-
Bapp @, BKoUaONUil 06a BEIGOPA, YTOOBI MBI MOLJIU IIEPEATH Ty
MHMOPMAITHIO B Ka4eCTBE JJAHHLIX ciieHe PesynbraTos. M Hakonern,
JIJIs IEPEexXo/ia K CIIeHe PesyJIbTaTOB BbI3bIBaeM goToScene () U e-
penaem ciosapsn ©.

MeHe/:pKep CIICH ITOJYyYaeT 3TOT BbI3OB, BbI3bIBACT leave () Is
TekymeH crieHsl (Mrpa), MeHsSeT TeKynyio CIeHy Ha HOBYIO CIICHY
(Pesynbrare!) u BRI3BIBACT enter () /IS HOBOH crieHbI (PesyabTa-
Tb1). OH repesaeT JaHHble U3 CLEHBI BbIXOAA B METOJ enter () HO-
BO CII€HBI.

B nuctunre 15.5 copepxntca kox ciens PesyabraTos. 3aech
MHOT'0 KOJia, HO 60JIblIas €ro 4acTb IMEET JEJIO C OTOOPAXKEHUEM

COOTBETCTBYIOIINX IUKTOTPAMM M1 OL[CHKOI?I pe3yjIbTaTOB payHAA.

®Daiin: RockPaperScissorsWithScenes/SceneResults.py

# CueHa PesynbTaToB

# JVITPOKY HOEMOHCTPMPYWOTCsS Pe3yJIbTATH TEKyWeTro payHIa

import pygwidgets
import pyghelpers
import pygame

from Constants import *

class SceneResults (pyghelpers.Scene) :
def init (self, window, sceneKey):

self.window = window
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self.playerScore = 0
self.computerScore = 0

(1] self.rpsCollectionPlayer = pygwidgets.ImageCollection (
window, (50, 62),
{ROCK: 'images/Rock.png',
PAPER: 'images/Paper.png',
SCISSORS: 'images/Scissors.png'}, ''")

self.rpsCollectionComputer = pygwidgets.ImageCollection (
window, (350, 62),
{ROCK: 'images/Rock.png',
PAPER: 'images/Paper.png',
SCISSORS: 'images/Scissors.png'}, '')

self.youComputerField = pygwidgets.DisplayText (
window, (22, 25),
'You Computer',
fontSize=50, textColor=WHITE,
width=610, justified='center')

self.resultsField = pygwidgets.DisplayText (
self.window, (20, 275), '',
fontSize=50, textColor=WHITE,
width=610, justified='center')

self.restartButton = pygwidgets.CustomButton (
self.window, (220, 310),
up="'images/restartButtonUp.png"',
down="'images/restartButtonDown.png'
over='images/restartButtonHighlight.png')

self.playerScoreCounter = pygwidgets.DisplayText (
self.window, (86, 315), 'Score:',
fontSize=50, textColor=WHITE)

self.computerScoreCounter = pygwidgets.DisplayText (
self.window, (384, 315), 'Score:',
fontSize=50, textColor=WHITE)

# BBYKU

self.winnerSound = pygame.mixer.Sound ("sounds/ding.wav")
self.tieSound = pygame.mixer.Sound ("sounds/push.wav")
self.loserSound = pygame.mixer.Sound ("sounds/buzz.wav")

2] def enter(self, data):
# DaHHBEE SBJISIOTCHS CJOBapeM (IOJIydeH M3 CLEeHBE JII'PH) , KOTOPBIA
# BEIIUVIAOMT CJenyomyuM o0pasoM:
# {'player': playerChoice, 'computer': computerChoice}
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playerChoice = data['player']
computerChoice = datal'computer']

# HacTpauBaeM MB00pPaxeHMUs MIPOKA M KOMIBOTEPAa
self.rpsCollectionPlayer.replace (playerChoice)
self.rpsCollectionComputer.replace (computerChoice)

# oLeHMBaeM yCJIOBMS UTPHE BEIMIPAJ/NPOUTPAT/HAUE S
if playerChoice == computerChoice:
self.resultsField.setValue ("It's a tie!"™)

self.tieSound.play ()

elif playerChoice == ROCK and computerChoice == SCISSORS:
self.resultsField.setValue ("Rock breaks Scissors.
You win!")
self.playerScore = self.playerScore + 1
self.winnerSound.play ()

—-—-— NOpONycCK —--

# oToOpaxaeM OUKM MIPOKa UM KOMILOTEpa
self.playerScoreCounter.setValue (

'Score: ' + str(self.playerScore))
self.computerScoreCounter.setValue (

'Score: ' + str(self.computerScore))

def handleInputs(self, eventsList, keyPressedList):
for event in eventsList:
if self.restartButton.handleEvent (event) :
self.goToScene (SCENE PLAY)

# He HyXHO BKJOUATh MeTox update, MO yMOJUAHMIO MCIIOJb3YyEeTCH

# yHaCJ’IeHOBaHHbII?’[, KOTOprZ HM4Yero He pgejiaerT

def draw(self):
self.window.fill (OTHER GRAY)
self.youComputerField.draw()
self.resultsField.draw ()
self.rpsCollectionPlayer.draw()
self.rpsCollectionComputer.draw ()
self.playerScoreCounter.draw ()
self.computerScoreCounter.draw ()
self.restartButton.draw ()

Jinctunr 15.5. CueHa Pesynsratos B urpe «KameHb-HOXHULBI-Bymara»

3zech g BbIpe3as HEKOTOPYIO JIOTUKY OLIEHKU Urpbl. MeTox
enter () ® — caMbIil BaXKHBIA B 3TOM KJacce. Korna nojb3oBarenb

JenaeT BLIGOP B cuene Mrpel, mporpaMmma IepexoguT K CIieHe
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PeByJIbTaTOB. CHauajia Mbl U3BJIEKAaEM BbI60pr II10JIb30BaTEJIA
1 KOMIIBIOTEPA, IIEPCIaHHbIC 13 CIICHbI I/IprI B BU/JI€ CJI0BApsi, KO-

TOPBI BBIIAAUT CAEAYIOIMMIM 00pa3oM:

{'player': playerChoice, 'computer': computerChoice}

Bmeroge init () @ cospaem oObekThl ImageCollection
JULSL UTPOKA U KOMIIBIOTEPA, KA /bl M3 KOTOPBIX COAECPKUT U30-
6pa>{<eHI/1;1 KAaMH4, 6yMarm 1 HOKHUIL. B MeTose enter () @ MbI uc-
OJIb3yeM MeTO/| replace () o6bekTa ImageCollection ©, 4TOGbI
IIOKA3aTh 1/13o6pa>erI/1;1, KOTOpBbIE IIPEJCTABJIAIOT BBIOOPHI UTPOKA
1 KOMIbIOTEPA.

Janee oneHka J10CTaTOYHO MPOCTA 0. Ecin KOMITIBIOTEP U UTPOK
CJIeIaJ I OJMHAKOBBIHN BbI60p, Yy HaC HUYbs, BOCIIPOU3BOJUTCS COOT-
BETCTBYIOIUI 3BYK. EC/I UTPOK BBIUTPBIBAET, Mbl YBEINUYNBACM
€ro OYKH U IPOUTPBIBAEM BECEBIN 3BYK. EC/IU BLINTPBIBAET KOMIIBIO-
TEP, MbI YBEJIMYUBAEM OYKH KOMIIbIOTEPA Y BOCHPOU3BOJUM I'PYCT-
HbIH 3ByK. OOGHOBJISIEM OIEHKU UTI'POKA NI KOMIIBIOTEPA 1 0T06pa-
JKa€M OYKHU B COOTBETCTBYIOIIUX ITOJISAX OTO6pa>K€HI/I$I TEKCTA.

ITocsie BbimoiHeHust MeToa enter () (OAUH pas B KajKJiOM payH-
Jie) B KaXJI0OM (peiime MeHeKED CIIEH BLI3BIBAET METOJI
handleInputs () ©. Korja nojp30BaTe b MEJKaeT 110 KHOIIKE
Restart, MbI BbI3bIBaEM yHacneszaHHbIﬁ MeTox goToScene (),
4TOOBI BEPHYTHCS o6paTH0 K crene HUrpor.

Meton draw () @ pHUCyeT B OKHE BCe JIIst 3TOM CI[C€HBI.

3nech He Tpe6yeTc;1 BBIIIOJHATD KAKYIO-7TN06O0 JOIOJTHUTENIbHYIO
pa60Ty B KaXJIOM (ppeiime, I03TOMY HaM HE HYKHO ITHCATh METO/|
update (). Korga MeHeJPKep CIIeH BbI3bIBaeT update (), 3amycKaeT-
Cs yHACJICJOBAHHBIN METOJ B 6a30BOM KJIacce Scene U IIPOCTO BBI-

IIOJIHACTCS OIIEPATOP pass.

Bzammopencreme mexay CLeHamMmm

Menemxep cieH IpeJoCTaBIsgeT HAOOP METOAOB, KOTOPBIE IIO3BO-
JISIIOT CII€HAM B3aUMOJAEUCTBOBATD APYT C APYTOM, OTHPABIIASL NN
3anpamuBasi THOPMAHIO. DTO MOHAZOOUTCS HE BCEM IIPOTrpaM-
MaM, HO ObIBaeT HEBEPOATHO IIOJIE€3HBIM. MeHeKep CLIEeH 1aeT BO3-
MOJKHOCTD KaXKJOU CIleHe:

* 3aIpamuBaTb HHPOPMAITUIO Y APYTO CLICHBDI;

* OTHPaBJIATbL HHPOPMAIIHIO APYTOH CIICHE;

+ OTHPABJATb HH(POPMAIIUIO BCEM CLICHAM.
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B cnexylomux pasjesnax st 6ya1y Ha3pIBaTh CIICHY, KOTOPYIO BUJUT
[OJIb30BaTE b, mexyuet. OHa oTHpaBIseT UH(OPMAIUIO NN 32~
IpanMBaeT JaHHbIE Y YeAe60U CIIeHbl. Bee ncnoib3yeMble JUis repe-
XOJ[a METOJIbI PEATU3YIOTCS B 6a30BOM Kiacce Scene. CiexoBaTeib-
HO, Y BCEX CIIeH (KOTOPBIE MBI JIOJIKHBI HACJIEJOBATh OT 6a30BOT0
KJIacca Scene) €CTh AOCTYII K 3TUM METOJ[AM C IIOMOIIBIO

self.<merom> ().

Sanpawmeaem MHGOPMALMIO Y LLeSICBOM CLLEeHbI

Uro6p1 3a1pocuTh HHGOPMAIUIO Y JTI000I1 APYTroii CIIEHbI, CIIeHa

BBI3BIBAET YHACJIEHAOBAHHDBIN METOA request () CJIeAyIONUM OOPa3oM:

self.request (targetSceneKey, requestID)

ITOT BBI30B pa3pelaeT TeKyIlel ClieHe 3apamnBars HHPOp-
MAI[UIO Y LIeJeBOH, NACHTU(PUIIIPYEMOH 110 €€ KJII0UY CLICHbI
(targetSceneKey). requestID OTHO3HAYHO UACHTUPUIIUPYET HH-
(popManuio, KOTOPYIO BBI 3allpalINBaeTe. S3HAYEHUE, UCIIONb3YeMOe
JJIsi requestID, OGBIYHO GyAeT KOHCTAHTOM, ONIpeeI€HHON B Ta-
koM aiiie, kak Constants.py. BpI30oB Bo3BpalaeT 3apanuBaeMyio
naopMaruio. THINYHBIN BBI30OB GY/ET BBIMVISA/ETD CJIEAYIOIUM 00-

pasom:

someData = self.request (SOME SCENE KEY, SOME INFO CONSTANT)

DTO 3HAUUT: «BBINIOJHUTDH 3a1poc K cieHe SOME. SCENE _KEY,
crpammuBas THPOPMAIUIO, UAEHTU(PUIUPOBAHHYIO B SOME INFO
CONSTANT». JlanHbIE€ BO3BPAIAIOTCA U IPUCBANBAIOTCA IIEPEMEH-
HOU someData.

Memneskep clieH A€HCTBYET KaK IIOCPEJHUK: I10JIydaeT BbI30B
request () 1 BO3BpAIlaeT €ro B BbI30B respond () B 1ieJIEBOU CIie-
He. YToObI IlesieBas clieHa CMorJia IPeAOCTABISATE HTH(POPMAIUIO,
cjepyeT NPUMEHUTDb MeTO/ respond () B KJaacce 3Tol ciieHbl. Me-

TOJ AOJIKEH HAYNHATHCA CJICAYIOINUM o6pa30M:

def respond(self, requestID):

TunuuHbIi KOx MeTOa respond () IPOBEPAET 3HAYCHUE Iapa-
MeTpa requestID U BO3BpAIA€T COOTBETCTBYIOMME JaHHbIe. OHU
MOTYT OBITH OT(OPMATHPOBAHDI JIIOOBIM CIIOCOOOM, COTIACOBAH-

HBIM C TEKYIIeH 1 11eJIEBOU CIIEeHAMU.
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Ornpaengsem nHGOPMALMIO LLeNIEBOM CLEeHEe

YT06BI OTIPABUTH NH(MOPMALHIO IIEJICBOMH CIIEHE, TEKYIIAs CIICHa

BbI3bIBA€T yHacneAOBaHHLIﬁI MeTOox send () CAeAYIoIUM 06pa30M:

self.send(targetSceneKey, sendID, info)

ITO paspeniaeTt el OTHPaBIATbL MH(POPMAIIMIO IEJIEBOI ClIeHE,
I/I,/:[eHTI/I(bI/IuI/IpyeMOI'/’I 110 €€ KJIIouy (targetSceneKey). sendID ox-
HO3HAYHO UJEHTU(PUIIPYET OTIPABIAEMYIO BAMU NH(OPMAIHIO.
ITapameTp info — Ta mHpOpMAINA, KOTOPYIO BBI XOTUTE OTIIPa-
BUTD II€JIEBOU CIl€HE.

TUIUYHBIA BEI3OB OYAET BBITJISAAETD CACAYIONUM 06PA30M:

self.send (SOME SCENE KEY, SOME INFO CONSTANT, data)

1o 3Ha4UT: «OTIPaBUTL NUHPOPMAIUIO ClieHe SOME SCENE KEY.
Nndopmanusa njgentudunuposana SOME INFO CONSTANT U HaXo-
JIUTCS B 3HAUEHUHU IIepEMEHHOM data».

Memnekep ClieH HoJydaeT BbI3oB send () ¥ BO3BpallaeT ero
B BBI3OB receive () B IeJeBOU crieHe. YTOObBI pa3peImunTs ClieHe OT-
HPaBIsATh UHPOPMAIUIO APYTOM ClIeHE, BbI IOIKHbBI PEATN30BATDH
METOZ receive () B KJacce BAIICH I1€JEBO CIICHBI CJIEAYIONUM 06-

pasom:

def receive(self, receivelID, info):

Metop receive () MOXKET COJEPIKATH CTPYKTYPHBIA KOMIIOHEHT
if/elif/elif/.../else, ecau eMy HEOOXOAMMO OOPAGOTATH Pa3-
JINYHbIE 3HAaYeHUsd s receivelID. IlepenaBaemas nungopmanus
MOJKET OBITb OTPOPMATHPOBAHA TIOOBIM CIIOCOOGOM, COIJIACOBAH-

HBIM C TEKYIIECH U [1eJIeBOU CLIEHAMU.

Ornpaengsem nHGOPMALMNIO BCEM CLLEHAM

,H.TIH JOITIOJTHUTEIBbHOTO y,Z[O6CTBa CII€HA MOJKET OTIIPABJIATD I/IHq)Op'

MaIlIO BCEM JPYTUM CIIEHAM, UCIIOJIb3Ys OAUH MEeTOJ sendAll ():

self.sendAll (sendID, info)

On paspenraer Tekymei clieHe OTIPaBAATh CBEACHUA OCTAb-
HBIM CIleHaM. sendID OJHO3HAYHO UJEHTU(PUIUPYET 3Ty UH(POPMA-
nuio. ITapameTp info — Ta nuHpOpManug, KOTOPYIO BbI XOTUTE OT-

IIpaBUTDb BCEM CIICHAM.
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TUIIYIHBIA BBI3OB Gy/I€T BBITJISICTH CIEAYIONIM 00pa3oM:

self.sendAll (SOME INFO CONSTANT, data)

910 3HauUT: «OTHpPaBUTH MH(POPMAINIO BceM crieHaM. Mudgop-
Malus H/:[eHTI/I(pI/IL{I/IpOBaHa SOME INFO CONSTANT 1 HaXOJUTCS
B 3HAYEHUU IIEPEMEHHOMN data».

Jl1s1 BLIOJIHEHM S TaKOI pabOTBI BCE CIIEHDI, KDOME TEKYIIEH,
JOJLKHBI PEATM30BbIBATE METOJ receive (), Kak ObLIO OIIMCAHO
B IIpEJBLIAyINEM pa3jese. MeHepKep CIieH OTIpaBJIgeT CoO0IeHne
BCeM crieHaM (KpoMe TekyIeid). Texymas criena MoKeT cojep:KaThb
METOJ receive () s MHGOPMAIUU, OTIPABIAEMOM IPYyruMu cIie-

HaMu.

NMpoeepsiem B3aMMOAEHCTBME MEXXAY CULEHAMM

JemoncTpanmonHas mporpaMmma cieH (co Cuenoit A, Crienoir B

u Crenoii C), koTopast 06CyK/jaj1ach paHee B IUCTUHTax 15.2

u 15.3, B KOKI0U CIIeHE COAEPKUT KOJ, IEMOHCTPUPYIOIINH BHI3OBbI
send (), request ()u sendAll (). KpOMe TOTO, KaXKJasi CIieHa pea-
JIN3YeT HPOCThIE BEPCUU METOJIOB receive () U respond (). B nemo-
BEPCUM IPOrPaMMbI MOXKHO OTIIPAaBUTH COOOIIEHME JJPYIOHi CIIEHE,
Haxas A, B niau C. Haxas X, BbI OTIIpaBUTE COOOIIEHUE BCEM Clie-
HaMm. Haas 1, 2 nau 3, Bl oTHpaBUTE 3alIPOC HA IIOJTYYEHHUE JaH-

HBIX OT IICJICBOfI CIICHBI. Omna oTBevaeT CTpOKOfI.

Peanusauus meHepxepa CueH

31ech MbI PACCMOTPHUM, KaK pealusyeTcss MeHeKep ciueH. OnHako
oJuH U3 BaxXHBLIX ypokos OOII 3akiodaeTcs B TOM, 4TO pa3padborT-
YUK KJIUEHTCKOTO KOJa JOJKEH TIOHUMATDb HE PEeaTU3aIUIO KJIacca,
a TosbKOo nHTepdeiic. YTo xacaeTca MeEHeAKepa CIIEH, BAM HET
HEOOXOUMOCTH Pa3dbUpPaThCs, KaK OH PaGOTaET, JOCTATOYHO 3HATD,
KaKHe METO/IbI BbI JOJKHBI PEAIN30BaTh B BAIIUX CIIEHAX, KOT/A
OHU BBI3BIBAIOTCS M KAKUE METO/IbI BbI MOKeTe BbI3BaTh. CieoBa-
TEJILHO, €CJIU BaM HE NHTEPEeCHa BHYTPEHHASA paboTa, MOKeTe
cpasy nepeiitu x BpiBojaM. OJfHAKO Ha CJy4yaii, €CJIU BbI XOTUTE
BHHUKHYTb B IIOJPOOHOCTH, 51 B 3TOM pa3jieJie pa3bupalo JAeTalu pea-
JIN3ALMHU U IOy THO 3HAKOMJIIO C MHTE€PECHBIMU METOJIAMU, TI03BO~
JIFIOIUMU OCYIIECTBIATD ABYCTOPOHHEE B3AUMOJICHCTBUE MEKY

0O0bEKTAMMU.
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MeHeKep CIieH pearnsyeTcs B KJIacce C UMeHeM SceneMgr
B MojyJie pyghelpers. Kak 06bsacHSIOCH paHee, B OCHOBHOH IIPO-
rpaMMe BbI CO3JaeTe OUH SK3EMILISP MEHEKepa CIeH CIIe/YIo-
UM 06pa3oM:

oSceneMgr = SceneMgr (scenesList, FRAMES PER SECOND)

ITocnenHss CTPOKA OCHOBHOU IIPOT'PAMMBI IOJKHBI OBITH CJIC-
JyIOIIEI:

oSceneMgr.run ()

B nuctunre 15.6 conepxurcs kog MeToAa  init () Kjacca
SceneMgr.
——— IPOIIYyCK ———
def init (self, scenesList, fps):

# coszmaeM cJlOBapb, Kaxinas 3aluChb KOTOPOTO [IPelICTaBJjigeT COOOM KJIIU
# cleHB: OOBEeKT CLIeHH
(1] self.scenesDict = {}
(2] for oScene in scenesList:
key = oScene.getSceneKey ()
self.scenesDict[key] = oScene

# [lepBBM B3JIEMEHT B CIMCKE MUCIOJIb3YyeTCs Kak HaudajlbHas CleHa
(3] self.oCurrentScene = scenesList[0]
self.framesPerSecond = fps

# ImaeM kaxiou clieHe OOpaTHY CCHUIKY B SceneMgr
# DTO paspemaeT BCeM ClieHaM BHINOJHATL goToScene, request,
# send mnm sendAll, 4YTO IepeHaNpPaBJsSgeTCs MEHeIXepy CLEH.
(4] for key, oScene in self.scenesDict.items():
oScene. setRefToSceneMgr (self)

Jinctuur 15.6. Metog init () knacca SceneMgr

Mertox  init () oTciaexuBaeT Bce cueHbl B cioBape @. Ou
nepedupaeT CITUCOK CIEH, 3aIPANTUBA Y KaK/IOH CIIEHBI €€ K09
CIIeHBI, U co3aeT cI0Baphb @. IlepBblil 0GBEKT CLIEHBI B CIIICKE
CIIeH 3aIyCKaeTCs KaK HadalbHas creHa ©.

Ilocinepuss vactb MmeTomA __init () BBIIOJHSAET UHTEPECHYIO
paboTy. MeHe)Kep CIIEH CONEPKUT CCBLIKY Ha KaXAYIO CI[E€HY, T0-

3TOMY OH CIIOCOOEH OTIPABUTDH COOBIEHHE A6COMIOTHO JTI0O0M
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cuene. Ho kaxkjas criena JomKkHa UMETh BO3MOKHOCTD OTIIPABJISATD
coobueHnsa MeHeKepy cieH. Jlsa aToro nocaeHui UK for
BMETOJAE  init () BBI3BIBAET CIENUATBLHBIA METOJ
_setRefToSceneMgr () @, KOTOPBII pacHoJAraeTcs B 6a30BOM
KJIaCCe KaJOU CIEHbI, U OH IepeJaeT self, 4To ABIAETCS CChLI-
KOM Ha MEHEJKED CIlEH. Bech KO 5TOT0 METOAA COCTOUT U3 €/JH-

CTBEHHOU CTPOKM:

def setRefToSceneMgr (self, oSceneMgr) :
——— IPOIIYyCK ———

self.oSceneMgr = oSceneMgr

MeTox IpocTO COXpaHAET 3Ty CCHLIKY OOPATHO B MEHEJKEP
CII€H B IePEMEHHOI 3K3eMILIApa self . oSceneMgr. Kaxaas cuena
MOJKET HCIIOIb30BaTh JAHHYIO IEPEMEHHYIO, YTOODI BBLI3BIBATH Me-
HeJKep cieH. HemMuoro nosanee B 3ToM pasjieie g IOKaXy BaM, Kak

CII€HbI NCIIOJIb3YIOT 9TO.

MerTopa run()

Jlg KaskJJ0TO CO3/1aBaeMOTO IPOEKTa BAM HEOOXOUMO HAIIMCATh
HEOOJIBITYI0 OCHOBHYIO IIPOI'PAMMY, KOTOPas CO3/A€T dK3EMILIAPDI
MeHeKepa cied. Ilocseuuii mar B mporpaMMe — BbI3OB METO/Ia
run () MeHeJKepa crieH. FIMeHHO 371ech HaXOAMTCSI OCHOBHOM

LUKJ BCel nporpamMMbl. B mnctunre 15.7 conepsxuTcs Kog 3TOro

MeTozA.

def run(self):

—--- OpONycK —--

clock = pygame.time.Clock ()

#6 — BECKOHEUHBI LIMKJI

while True:
keysDownList = pygame.key.get pressed()
#7 — IlpoBepdgeMm Halauume COOBITMNI ¥ oOpabaTeBaeM uX

eventsList = []
for event in pygame.event.get () :

if (event.type == pygame.QUIT) or \
((event.type == pygame.KEYDOWN) and
(event.key == pygame.K ESCAPE)) :
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o0

# CoobumaeMm Tekylel CleHe, UTO Mbl YyXOIVM
self.oCurrentScene.leave ()
pygame.quit ()

sys.exit ()

eventsList.append (event)

# 3Imecb MBI [IO3BOJISEM TeKyllel cleHe o00paboTaTb BCe COOBITHA.
# BomosiHgeMm nercTBusa "B pamMkax ¢pemma" B ee meTome update
# u pucyem BCe, UTO IOJIKHO OBITH HapMUCOBAHO
self.oCurrentScene.handleInputs (eventsList, keysDownList)
self.oCurrentScene.update ()

self.oCurrentScene.draw ()

#11 - OGHOBJISEM OKHO
pygame.display.update ()

#12 - JemaeMm maysy
clock.tick(self.framesPerSecond)

Jiuctunr 15.7. Metop run () knacca SceneMgr

MeTox run () — K104 K pa60Te MEHe/PKepa CIICH. ITomuure, uTo
BCE CIICHBI IOJKHBI OBITH MMOTUMOP(]HBI: KAK MUHIMYM Ka:K/1as 065-
3aHa PeaJM30BbIBATH METOJIbI handleInputs () mdraw (). Beaxkuin

Pa3 BO BpeMsI IPOXOXKICHUSI IUKJIA METOJ run () BBIITOJTHSIET CJIe-

JyIolee.

+ TlonywaeT ciucok Bcex KaaBull kiaBuatypsl @ (False o60o3Haya-

€T, YTO KJIaBHUIIIA HEe HaKaTa, True — KJaBUIIa HaxcaTa).

+ Co3szmaer ciuCcoOK cOObITHI B, KOTOPbIE IIPOUIOILIN C MOMEHTA

MIOCJICAHETO IIPOXOKACHU I NUKIA.

+ BrispiBaeT nosmmop@HbIE METO/bI (3] Texymen criennl. Texymas
CIIEHA BCETJja XPAHUTCA B IEPEMEHHOM 3K3EMILIAPA C UMECHEM
self.oCurrentScene. B BbI30Be MeTO1a ClIEHBI
handleInputs () MEHEJKEp CIIEH IepelaeT CITMCOK ITPOU30IIe]-
X COOBLITUI U CIIMCOK KJjaBull. Kakjad ciieHa oTBedaeT

32 06pabOTKy COOBITHII M pAGOTY C COCTOSTHUEM KJIABHATYPHI.

- BrisbiBaeT MeTog update () @, 4TOOBI pa3pemuTh CIIeHe BBIIOJI-
HATBD JIIOObIE elcTBUA 3a ppeiiM. ba3oBrlil ki1acc Scene peannsy-
eT MmeToj update (), KOTOprI‘/)I COJICPIKUT TOJIBKO OIIEpPaTOp pass,
HO CIIEHA MOKET ITEPEONPEAETUTD 3TOT METO/, C TOMOIIBIO 060~

I'o KOZla, KOTOPbIM OHA XOYeT BbIIIOJTHUTD.
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+ BoisbiBaeT MeTos draw () ©, 4TOOBI pa3penInTh CIIEHE PUCOBATD

B OKHE BC€, 4TO €l HeOOXOUMO.

B HrpkHel yacTu nukiIa (MAEHTUYHONW CTAaH AP THOMY OCHOBHO-
MY UKy 6€3 MEHeJKepa CIIeH) MeTO/| OOHOBJIsIeT OKHO @ 1 ket
COOTBETCTBYIOIEE KOJTUUIECTBO BPEMEHU.

OcHoOBHbIE MeToAbI

OcTanbHble METO/bI KJj1acca SceneMgr P€aaIn3yoT HaBUT'aIlUIO
nu BSaHMOHCﬁCTBHC MEXAY CICHAMU:

_goToScene () — BbI3BIBAETCSA JIJIs IEPEXO/IA K APYT'OH CIIEHE;

_request_respond () — BbI3bIBAETC JIJIS 3alIPOCA TAHHDBIX

B IPYTOI CIICHE;

_send_receive () — BbI3bIBAETCS JJIsl OTHIPABKU nHpopManun

OT OJHOM CLIEHBI JAPYTOH;

_sendAll receive ()— BBI3bIBAETCS JIIS OTIPABKU NH(POPMa-
MU OT OJHOU CIEHBI BCEM OCTAIbHBIM.

Kox 1106011 HanmrcaHHOM BaMU CIIEHBI HE JT0JKEH BbI3bIBATh 3THU
METOJBI HAIIPSIMYIO, 1 OHU HE JOJIKHBI ObITh IIEPEOIPE/ICICHBI.
Huxnee noguepkuBanue nepes UX UMEHAMU II0[PA3yMeBaeT, YTO
3TO CKPBIThIC (BHYTPEHHME) MeTObI. OHH BBI3BIBAIOTCS GA30BBIM
KJIaCCOM Scene, a He HAIIPAMYIO B CAMOM MEHEJ[JKEPE CIIEH.

YT06bI OG'BSACHUTD, KAK 3TH METOABI PabOTAIOT, 1 HAYHY C 0630-
P2 IaroB, BLINOJHAEMBIX, KOI/[a CII€HA XOYET NEePEUTH K APYTOi.

,Z[J'IH nepexoja K I.ICJICBOﬁ CIICHE TCKYIIasd CII€HA BbI3bIBACT:

self.goToScene (SOME SCENE KEY)

Korza ciiena BpIIIOTHAET 3TOT BBI3OB, OH IEPEXOJUT K METOLY
goToScene () B yHacJIeJOBAaHHOM 6a30BoM kiacce Scene. Kox yna-
CJIEJIOBAHHOTO METO/IA COCTOUT U3 OAHON CTPOKU:

def goToScene (self, nextSceneKey, data=None):

——— IPOIIYyCK ———

self.oSceneMgr. goToScene (nextSceneKey, data)
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ITO BBI3BIBAET CKPBITBIM MeTO _goToScene () B MEHEJKepe
cuieH. BuyTpu MmeTosa MeHeKepa CIeH Mbl JJOJKHbBI TPEJAOCTABUTD
TEKyIIeH CIieHe BO3MOKHOCTD BBIIIOJIHUTD JI0OOYIO OUUCTKY, KOTO-
pas noTpebyeTcs, a 3aTeM IepeJaTh yIpaBjJeHe HOBOU CIeHe.

Huke npeacrasien kojy MeToa _goToScene () MEHEIKepa CIeH:

def goToScene (self, nextSceneKey, dataForNextScene) :
- HpOHyCK -

if nextSceneKey is None: # 3HaueHMe, BHXOI

pygame.quit ()
sys.exit ()

# BoIBEIBAEM MeTOJI leave CTapo¥ CLEHB, YTOOH pas3pellTh el OUUCTKY .

# HacTpamBaeM HOBYI ClleHY (Ha OCHOBe KJua)

# I BBISBBIBAEM MeTO[ enter HOBOM CLIEeHBL
(1] self.oCurrentScene.leave ()

pygame.key.set repeat (0) # orTkio4YaeM NOBTOPAOWMECH CHMBOJIEL

try:
(2] self.oCurrentScene = self.scenesDict[nextSceneKey]

except KeyError:

raise KeyError ("Trying to go to scene '" + nextSceneKey +
"' but that key is not in the dictionary of scenes.")

(3] self.oCurrentScene.enter (dataForNextScene)

Meton goToScene () BBINOJHSAET PAJ IATOB JJId IEPEXOAA
13 TEKYIIEH ciienbl K rejaesoil. CHaua a OH BbI3BIBAET leave() B Te-
Kyliel creHe O, Tak 4TO OHA MOXKET BBIITIOJHUTD BCIO H606XOJII/IMYIO
OYMCTKY. 3aTE€M, UCIIOJIb3Ys II€PEJaHHbBII KJIIOU IeJIEBOM CIIEHBI, OH
HAXOAUT OO'BEKT JUUIA 1I€JIEBOU ClleHbl @ 1 yCTaHaBJIMBAET B Kavye-
CTBE TeKyIel cienbl. M HakoHell, OH BBI3bIBAET enter () JJIsd HO-
BOU TEKyIIEH CIIeHbI ©, yTo6bI Pa3pemnTh €l BLIIOJTHUTD BCIO He-
O6XO,I[I/IMYIO HaCTPOUKY.

C 3TOro MOMEHTA METOZ run () MEHE/PKepa CIIEH 3allMKINBaET-
CA U BbI3bIBA€T MeTO/AbI handleInputs (), update () udraw () Te-
Kymei cienbl. OHM OYAyT BBI3BIBATHCA B TEKYIIEH CIIEHE JIO TEX
IIop, ITOKa IIPOTrpaMMa He BbIIIOJTHUT JPYyTroil BbI3OB self.
goToScene () JJIs IEPeEXo/ia K €Ile OJHOU CIIeHE WU IT0KA II0JIb30-

BaTE€JIb HE BbeI,I[eT 13 IporpaMMbl.
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BzaumopeicTeue MeXAY CLLEeHAMM

Haxomner, Mbl pacCMOTPUM, KaK OJlHa CIleHA B3aUMOJEHCTBYeT
¢ apyroi. Yrob6mnl 3a1rpocuTh MH(MPOPMAIIMIO OT APYToi CLieHbl, el
HY?KHO JIMIIb BBIIIOJHUTD BbI30B self.request (), KOTOPBIN HAXO-

JAUTCA B 6a30BOM KJIacce Scene, CJIeAyIomnM 06pa30M:

dataRequested = self.request (SOME SCENE KEY, SOME DATA IDENTIFIER)

B niesreBoii ciiene goskeH 6bITh MeTox respond () . On orpeje-

JIACTCA CIIEAYIOI M O6p330MI

def respond(self, requestID):

MCTO,H HCIIOJIb3yE€T 3HAYCHHNC reques tID, 4TOOBI O/ITHO3HAYHO
OIIPEAC/TINTD, KAKNE JAaHHDbIC M3BJICKATD, 1 BO3BPAIIA€T HX. 3anpa-
muyBaOmaa 1 nejaeBad CHE€HbI JOJIZKHbI ObITh COIVIACOBAHBI 110 IIOBO-

Ay 3HAYCHU JI060r0 I/I,I[CHTI/I(pI/IKaTOpa. Bech Inponecc moKasan

Ha puc. 15.10.
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Puc. 15.10. MNyTs B3aMMoOAENCTBUS OQHOM CLEHBI, 3aNpalUKBAlOLLEN MHPOPMALUIO
Y APYTOM CLEHBI

Texymas ceHa He MOKET HOJIYYUTh HH(MOPMAIUIO OT JPYroit
CIIEHBI HAIIPAMYIO, TOCKOJIbKY B TEKYIIEH CIl€HE HET CCBLJIOK
Ha KaKue-1m6o Jpyrue crieHbl. BuecTo 3Toro ona ucrosib3yeT MeHe-
JKEP CIIEH B KayeCcTBe ocpegHuKa. BoT kak aTo paboTaer.
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1. Telcymaﬂ CIleHa BbI3bIBaeT self.request (), KOTOprfx’I HaXOJUTCH

B 6a30BOM KJacce Scene.

2. B 6azoBoM Kiacce Scene eCTb CChLIIKA HA MEHEKEP CIIE€H B €rO
IepEMEHHOM 5K3eMIUIsApa self.oSceneMgr, 4TOObI Pa3pENTUTH €TI0
METOJIaM BbI3bIBATH METO/IbI MEHE[JKEPaA CIICH. MeTop self.
request () BbI3bIBACT METOJ[ MCHE/[J)KEPA CIIEH _request

respond (), YTOOBI 3aTPOCUTDH HMH(POPMAITUIO Y IIE€JEBOI CIICHBI.

3. B MeHeKepe CIIeH eCTh CJI0BAPD BCEX KJIOUEH CIIeH U CBSA3AHHDBIX
O0OBEKTOB, U OH 3aITyCKAET IIepeJaBaeMble TAPAMETPBI, YTOOBI
HaTH OO'BbEKT, CBA3AHHDIN C I1eJIEBOU CIIEHOM. 3aTEM OH BbI3bIBAET

MeToJl respond () B IeJIeBOU CIleHe.

4. Meton respond () B II€JI€BOM CIleHE (KOTOPYIO BbI JOLKHBI HATIN-
CaTb) BBIIIOJIHAET BCE HEOOXOAUMOE JUISl TeHEPUPOBAHUS 3aIIPAIIH-

BACMDbIX JTaHHBIX, 3aTC€M BO3BpAIIA€T UX MCHE/IJKEPY CIICH.

5. Menemxep CIleH BO3BPAIACT JAHHBIE METOJY request () B 6a30BOM

KJIacce Scene, yHACJ€AOBAHHOM TEKYIEN CI€HOM.

6. 1 makoner, metoj request () B 6a30BOM KJlacce Scene BO3BpamaeT

AaHHbIC NCXOJHOMY BbI3bIBAIOIIEMY.

AHaJIOTUYHBIA MEXAHU3M HUCIIOB3YETCSI JIJIsI PEATN3AITAN
send () u sendAll (). Egauncreennoe oramyue COCTOUT B TOM, UTO
IpHU OTIIPABKE COOOIIEHU OJHOU UJIU BCEM CLIEHAM HCXOJTHOMY BbI-

3bIBAIOIIEMY HC BO3BPAIAIOTCA HUKAKUE JaHHbIC.

B aToli r1aBe 5 MO3HAKOMUII BAC € ABYMS PA3HBIMU CIIOCOOAMHU pea-
JIN3AIUY IPOTPAMMBI, KOTOPAs BKJIIOYAET HECKOJBKO cieH. Koneu-
HBII AaBTOMAT — 3TO METOJ IIPEJACTABJECHUS U YIIPABJICHUS IIOTOKOM
BBITIOJIHEHU S YEPE3 PsiJi COCTOSIHUM; BbI MOYKETE HCII0JIb30BaATh €T0
JUISL PEIN3AIUY IPOTPAMMBI € HEGOJIBIIIM KOJNIECTBOM CIICH.
MeHe/Kep CIIEH CIPOEKTUPOBAH, YTOOBI IOMOYb CO3/1aTh GoJee
KPYIIHbBIE IIPUJIOKEHUS CO MHOKECTBOM CII€H, 00ecreynBasi HaBUra-
I[UIO U OOIUIT CIIOCO6 B3ANMMOJIEHCTBUS CIICH JAPYT C APYTOM.
A Takske o6BACHNII, KAKUM 06PAa30M MEHEIKEP CIICH PeaJn3yeT Bce
3T (PyHKIIMOHAJIbHBIE BO3MOXHOCTH.

Mene/xep clieH 1 6a30BBII KJIACC Scene MPEAOCTABIAIOT I10-
HSTHBIC IPUMEPBI TPEX OCHOBHBIX ITPUHITUIIOB OO'bEKTHO-

OPHUECHTHUPOBAHHOI'O IPOIrpaMMUPOBAHM I MHKAIICYJIANNN,
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noauMoppusMa 1 HacaeoBanus. Kaxgasa crieHa spiseTcs rnpe-
KPACHBIM IPUMEPOM MHKAIICYJISAIUH, IOTOMY YTO BECh KOJ| 1 JIaH-
HbIE CIIEHbI HAIIMCAHBI B BU/Jie Kiacca. Kaskaas ciieHa JoKkHa ObITh
OTUMOP(HOI B TOM CMBICJIE, UTO OHA 00513aHA PEATN30BBIBATH 00-
MU HaGOP METOOB, YTOOBI OH MOT PaboTaTh C BBI3OBAMH U3 MCHE-
Joxepa crieH. M HakoHern, Kaxas cIieHa HacJIeAyeT OT obIero 6a3o-
BOTO KJlacca Scene. /IByCTOpOHHEE B3aMMOEHCTBIE MEXKTY
MEHEJ)KEPOM CIIeH 1 6GA30BBIM KJIACCOM Scene Peayn3yeTcs KaKIou
CIIEHOM C MCIIOJb30BAHUEM YHACIEJOBAHHBIX METOOB U II€PEMEH-

HbIX 9K3CMILJISIPA B 6a30BOM KJIacce.






NOJIHOUEHHASA UTPA: DODGER

B aToli riraBe MbI CO3/1a/iUM IIOTHOIEHHYIO UTPY MO/

HazpaHneM Dodger, rie nCrnoab3yoTcsas MHOTHE

METO/bI U KOHILIEIIUU, KOTOPBIE YiKE OO0BACHAINUCD
B 3TOH KHHUTE. JTO MOJHOCTHIO OOHEKTHO-

OPHEHTUPOBAHHASA PACIINPEHHAs BEPCUS UT'PBI, KOTOPaAs
M3HAYaJIbHO ObLIA padpaboraHa JaoM CBeHrapToM B €ro KHUTe
«Ygum Python, neras xpyToie urpnr»* (6a30Bast KOHIEIITUI UTPBHI,
rpauKa 1 3ByKH UCIOJIb3YIOTCS C PA3PEUICHU).

IIpexe ueM meperTH K caMoii Urpe, s MO3HAKOMJIIO BaC ¢ Ha6O-
POM QPYHKITUIH, MPeCTABISIONUX MOIAIbHBIE INAI0TOBbIE OKHA,
KOTOPBII MBI GY/IeM UCIIOIB30BaTh B urpe. Modaivnoe duaroz0soe
0KHO0— 3TO AMATOIOBOE OKHO, KOTOPOE 3aCTABJISAET I10Ib30BATEIS
B3aMMOZAEHCTBOBATD C HUM, HAIIPUMEP, BBIOUPAS OIILIUIO, IIPEXAe
YeM OH CMOKET IIPOJIOJIKUTD paboTy ¢ 6a30BOM MPOTPAaMMONA. DTN
ANAJIOTOBBIC OKHA OCTAHABJINBAIOT BbIIIO/IHEHUE IIPOrPpaMMbI

JI0 TEX TIOp, TTIOKA He Oy/leT BLIOpAaHa OIITH.

*  Pycckoe nspanne: CeeiirapT 9. Yunm Python, genas xpyrsie urper. M.:
Bom6opa, 2023.
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MopanbHbie AMaNOroBbieé OKHO

B moayne pyghelpers ecTb JiBa TUIIa MOJAJIbHBIX JUAIOTOBBIX
OKOH.

+ Juanozo6vie oxra Yes/No 3a1a10T BOIIPOC U 3KIYT, HOKA IOIb30BA-
TeJIb IEeJKHET IO OHOH U3 ABYX KHOMOK. ITo ymordanmio Haqnu-
cu Ha 3TUX KHONKaX — Yes 1 No, XOTsI BbI MOXKETE HCII0Ib30BATh
06011 moHpasuBIUiicsa BaM TekcT (Hanpumep, OK u Cancel).
Ecim js kHonku No He yKa3aH TEKCT, 3TO JIUAJOIOBOE OKHO
MOXKET UCIIOIb30BATHCS KAK IPEYIPEXICHIE C OHON KHOIIKOMI
Yes (niu 0661uno OK).

+ Juanozoévie oxna ¢ omeemom IpeCTABISIIOT BOIIPOC, TEKCTOBOE
oJI€ JIJIs BBOZIA TIOJIb30BATEIEM M HA60P KHOIIOK C TEKCTOM
no ymosuyasuio OK n Cancel. [Tonb3oBaTenb MOXET OTBETUTD
Ha Bonpoc 1 HaxaTtb OK uin oTMEHUTD (3aKPBITh) JUAJIOTOBOE

OKHO, Ha)xaB KHonKy Cancel.

Bbl npeacTaBiseTe KaskAbIi TUII JUAJIOTOBOTO OKHA I10JIb30BaTeE-
JTI0, BBI3BIBASI KOHKPETHYIO PYHKITUIO B MOAysie pyghelpers. Jlo-
60€ JUaIOroBoe OKHO IIPEJCTABIEHO B ABYX BUJAX: IPOCTOH, OCHO-
BaHHOI Ha TextButton Bepcuu 1 60J1ee CIOKHOMH
II0JIb30BATENbCKOM Bepcuu. IlepBas uCroab3yeT KOMIIOHOBKY
110 YMOJIYAHUIO C IByMsI ob0bekTamu TextButton, KOTOPbIC XOpPOIHn
JJ151 GBICTPOro NPOTOTUIINPOBAHUSA. B 1101b30BaTEIBCKOI Bepcuu
BBI MOKETE IIPEAOCTAaBUTH (POH JJI AHAJIOTOBOIO OKHA, HACTPOUTD
TEKCT BOIIPOCA M TEKCT OTBETA (C JUATOrOBBIM OKHOM C OTBETOM)

N IpEaOCTABUTD ITOJIb30BATEIbCKYIO rpa(pmcy I KHOIIOK.

Aunanorosbie okHa Yes/No u NMpeaynpexaenus

Cravaa MpI pazbepem quanorosoe okHo Yes/No, HaunHas ¢ Tek-

CTOBOU BEPCUM.

TekcroBas Bepcusa

Huke npeacrasien nuarepdeiic pyHKIum textYesNoDialog ():

textYesNoDialog (theWindow, theRect, prompt,
yesButtonText="'Yes', noButtonText='No',
backgroundColor=DIALOG BACKGROUND COLOR,
textColor=DIALOG BLACK)
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Korna BbI BbI3BIBaEeTE 3Ty PYHKI[UIO, BAM HEOOXOUMO IIE€PEAATH
OKHO JIJIsI PUCOBAHMUS, IIPSIMOYTOJBbHBIN OOBEKT WM KOPTEX, IPEJi-
CTaBJIAIONIUI MECTOIOJIOXEHNE U Pa3Mep CO3aBAEMOTO JIUAIOTO-
BOT'0 OKHa, U TEKCTOBYIO ITOJCKA3KY JIJIsT OTOOpakeHus. JlonorHu-
TEJIBHO BBI TAK)KE MOKETE YKa3aTh TEKCT JIBYX KHOIIOK, I[BET (POHA
U I[BET TEKCTOBOM MOJCKA3KH. TeKCT KHOIKH 10 YMOJIYAHUIO GyJeT
Yes u No.

Bor kak BbBITJIAAUT TUITUYHBINA BHI30OB q)yHKI_II/II/E

returnedValue = pyghelpers.textYesNoDialog (window,
(75, 100, 500, 150),
'Do you want fries with that?"')

ITOT BBI3OB IEMOHCTPHUPYET JUAJIOTOBOE OKHO Ha puc. 16.1.

Puc. 16.1. TunnuHoe ananorosoe okHo textYesNoDialog

Knonku Yes u No — aT0 sk3eMILIApbI Kiaacca TextButton
B pygwidgets. OcHOBHas MpOrpaMMa OCTAHABIUBAETCS BO BpeMs
JE€MOHCTPAINH JUAJI0ToBOro okHa. Korga moap3oparens meakaeT
10 KHOTIKE, (pyHKITNA Bo3BpamaeT True aus Yes 1 False g
No. Bant Koz BBIIOJHSAET BCE HEOOXOANMMOE Ha OCHOBE BO3BPAICH-
HOTO 6y/IeBa 3HAUYEHM; 3aTEM OCHOBHASA IIPOrpaMMa IMMPOJOIKAET
paboTy € TOrO MECTA, TA¢ OHA OCTAHOBHUJIACD.

Bb1 MOkeTe Tak:Ke HCIOTb30BATh 3TY (DYHKITHIO JIJIsI CO3/IAHU S
IIPOCTOrO AMAJIOrOBOI0 OKHA IPEAYIIPEKIEHU A TOJbKO C OJHOU
kHONKON. Ecinu nepegannoe snauenue st noButtonText paBHO
None, TOTZIa 3Ta KHOIKA He Oy/ieT oToOpaxaThcsa. Hanmpumep, BbI
MO’KETE BBITIOJHHUTD CJIEYIOMMI BBI30B, YTOOBI TOKA3aTh TOJBKO

OIHY KHOIIKY:

ignore = pyghelpers.textYesNoDialog (window,
(75, 80, 500, 150),
'This is an alert!', 'OK', None)

Ha puc. 16.2 neMoHCTpUpYETCS HTOrOBOE OKHO MPEAYTIPEKICHUS.
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This is an alert!

Puc. 16.2. textYesNoDialog, ucnonbayemblii B KOHECTBE AUANOTOBOrO OKHA

Monb3oBarenbckas Bepcus
HaCTpOfIKa ITIOJIB30BATEJILCKOTO AAJIOTOBOTO OKHA Yes/No 6osnee
CJIOKHA, HO obecriedyuBaeT 0OJIbIIE KOHTPOJI. Huxe npeacraBiacH

unrepdeiic pynknuu customYesNoDialog():

customYesNoDialog (theWindow, oDialogImage, oPromptText,
oYesButton, oNoButton)

Ilepen BBI30BOM 3TOM (PYHKIINN BaM HEOOGXOAMMO CO3/AaTh 00D
€KTbI JII (POHA IUAJIOTOBOTO OKHA, TEKCTOBYIO IOICKA3KY M KHOIIKM
Yes u No. Kak npasuio, BbI 6y/ieTe HCIIOTB30BaTh OOBEKTHI Image,
DisplayText u CustomButton (mau TextButton), CO3JaHHbIE IS
3TOM 1IeJIU U3 KJaaccoB pygwidgets. Kog customYesNoDialog ()
JIEMOHCTPHUPYET IOJIUMOP(U3M, BLI3bIBAS METO/bI KHOIIOK
handleEvent (), DO3TOMY HE UMeET 3HAYCHUSI, CITOJIH3YETE BbI
CustomButton nim TextButton WM BbI3bIBAETE METOJ draw ()
BCEX OO'BEKTOB, COCTABJISIONNIX AHAJIOTOBOE OKHO. IToCKOIBbKY BBI
co3J1aeTe BCE 3TU OOBEKTHI, MOXKETE HACTPOUTD BUJ JTIOOOTO U3 HUX
1K BeexX. BaM Hy»HO 6yzeT IpeoCcTaBUTh COOCTBEHHYIO I'paduKy
ISt TI060r0 00bekTa Image nian CustomButton M IOMECTUTD 3TU
(baitipl B manky npoexTa images.

Peanusys nmoab3oBarenbckoe guanorosoe okHo Yes,/No, BBbI,
KaK IpPaBUJIO, IUIIETE NPOMEKYTOUHYIO PYHKIIMIO, TAKYIO KaK
showCustomYesNoDialog (), IpOAEMOHCTPUPOBAHHYIO B JIU-
crunre 16.1. 3aTeM B TOM MecTe KOJia, IJle XOTUTE OTOOPa3UTD 1A~
JIOrOBOE€ OKHO, BBl BMECTO BbI3OBa customYesNoDialog () Hanps-
MYIO BBI3BIBAETE IPOMEKYTOUHYIO (PYHKIIMIO, KOTOpas
OJHOBPEMEHHO CO3/A€T 3K3EMILIAPDI BUJKETOB U BBIIOIHAECT

(paxTHyeckuit BLI3OB.

def showCustomYesNoDialog (theWindow, theText):
o oDialogBackground = pygwidgets.Image (theWindow, (60, 120),
'images/dialog.png')
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oPromptDisplayText = pygwidgets.DisplayText (theWindow, (0, 170),
theText, width:WINDOW_WIDTH,
justified='center', fontSize=36)

oNoButton = pygwidgets.CustomButton (theWindow, (95, 265),
'images/noNormal .png',
over='images/noOver.png',
down="'images/noDown.png',
disabled='images/noDisabled.png"')

oYesButton = pygwidgets.CustomButton (theWindow, (355, 265),
'images/yesNormal.png',
over='images/yesOver.png',
down="'images/yesDown.png',
disabled='images/yesDisabled.png"')

userAnswer = pyghelpers.customYesNoDialog (theWindow,
oDialogBackground,
oPromptDisplayText,
oYesButton, oNoButton)

return userAnswer

JiuctuHr 16.1. MNpomexyTouHas ¢yHKLMS ANs CO3AAHMS MONb3OBATENBCKOrO AUANOrOBOro
okHa Yes/No

BHYyTpH (PYHKITNN BBI MUIIETE KOJ, YTOOBI CO3/1ATh OOBEKT
Image jus (DOHA, UCIOIB3Ys yKa3aHHOe Bamu u3oopaxenue @. Tak-
JKe BbI co31aeTe 00beKT DisplayText st HOACKa3Kku @, B KOTOPOI
BbI YKA3bIBA€TE pa3MelleHNe, pa3MepP TEKCTA U TaK Jlajee. 3aTeM Co-
3JlaeTe KHONKM JTUOO B BUJIE OOBEKTOB TextButton, 1M60, 4TO 6O-
JIE€ BEPOATHO, B BU/JIE 00beKTOB CustomButton, YTOObI BbI MOTJIN
[IOKA3aTh [10JIb30BaTEIbCKHE n300paxenns ©. M nHakoHery, sta
q)yHKLu/Iﬁ BbI3bIBa€T customYesNoDialog (), iepeJaBasi BC€ TOJIb-
KO 4TO CO3/JaHHbIE BaMU 00beKThl @. Boizos
customYesNoDialog () Bo3BpaIaer BbI60p OJIb30BaTEJISI 3TOU
IIPOMEXYTOUYHOU (PYHKIIMH, 2 OHA B CBOIO OYEPE/[b BO3BPAIAET BbI-
60p MOJIb30BATEIS IEPBOHAYAJIBHOMY BbI3bIBatomieMy ©. dToT oa-
XOJ[ XOPOIIO paboTaeT, IOTOMY UTO BCE OO'BEKTHI BU)KETOB
(oDialogBackground, oPromptDisplayText, oYesButton
u oNoButton), cO3aHHBIC BHYTPHU 3TOM (PYHKIIUH, SIBJISIOTCS JIO-
KaJbHBIMU IEPEMEHHBIMMU U, CJIE€J0OBATENLHO, BCE OHU UCYE3HYT, KO-
IJia MpoMesKyTouHas (PyHKIUS 3aBEPIIUTCH.

Korza BbI BBI3BIBaETE JAHHYIO (DYHKITHIO, BAM HEOOXOIUMO TOJBKO

Hep@RWLOKHOHT@KCHHWK)HOAUQBKYAHHOTO6paKeHHHJ{aHpHMep

returnedvValue = showCustomYesNoDialog (window,

'Do you want fries with that?')
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Ha puc. 16.3 npoieMOHCTPUPOBAHO UTOTOBOE JUATOIOBOE
OKHO. JTO BCETO JIMIIb OJUH IPUMEP; BbI MOKETE CIPOEKTUPOBATD

.TIIO6YIO KOMIIOHOBKY, KaKas BaM HPpaBUTC:I.

Do you want fries with that?

Puc. 16.3. TunuuHoe auanorosoe okHo customYesNoDialog

Kax 1 B IpocTOii TEKCTOBOU BEPCUH, €CJIU IIEPEAABAEMOE 3HAUE-
HHe oNoButton paBHO None, 3Ta KHOIIKA He Oy/ieT OTOOpakaThCs,
YTO TOJIE3HO JIISI CO3TAHUS 1 OTOOPaXEHUS JUATOTOBOIO OKHA
IpEeAYIPERIEHU.

BHyTpeHHe KaKJaas cpyHKuI/IH textYesNoDialog ()

1 customYesNoDialog () BBIIOJHSAET COOCTBEHHBIN UK while,
KOTOPBIA 06pabaThIBaeT COOBITUS M OOHOBJISIET U PUCYET AHAJIOTO-
BbIe OKHA. TakuM 06pa3oM, BBI3BIBAIOMIAS ITPOrpaMMa IPHOCTaHAB-
JIUBAETCS (€€ OCHOBHOM ITMKJI HE BBIMTOJIHSIETCS) IO TEX IOP, TTOKA
OJIb30BATEJb HE MEJKHET 110 KHOIIKE U MOJIAJIBHOE IUAJIOTOBOE
OKHO HE BEPHET BBIOPAHHBIHN O0TBET. (McXOMHBIN KoK 06enX (PyHK-

U TOCTYIEH B MOAyJIe pyghelpers.)

Auvanoroebie OKHO € OTBETOM

JlrajoroBoe OKHO ¢ OTBETOM JJOOABJSIET I10JI€ BBOJA TEKCTA, B KOTO-
POM IIOJIb30BATEIb MOKET HalleyaTaTh oTBeT. Moayinb pyghelpers
TaKXKe COAEPKUT PYHKIUU textAnswerDialog ()

U customAnswerDialog () aud O6pa6OTKI/I 3TUX JUAJIOTOB, KOTO-

pble paboTAIOT aHAJIOTUYHO JAuatorosomy okHy Yes,/No.

TexcroBas Bepcus

BoT kak BeIrIAAUT nHTEpdeiic PyHKIUN textAnswerDialog():

textAnswerDialog (theWindow, theRect, prompt, okButtonText='OK'
cancelButtonText="'Cancel',
backgroundColor=DIALOG BACKGROUND COLOR,
promptTextColor=DIALOG BLACK,
inputTextColor=DIALOG BLACK)
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Ecnu nonb3osarens menkaet 1o kHonke OK, dpyHKIMsA BO3Bpa-
IaeT BECh BBEJEHHDIN UM TEKCT. EC/Iu mob3oBaTe b MeaKaeT
Ho kHonke Cancel, pynkius BosspamaeT None. Huxe npejcras-

JIEH TUITUYHBINA BbI3OB:

userAnswer = pyghelpers.textAnswerDialog(window, (75, 100, 500, 200),
'What is your favorite flavor of ice cream?')
if userAnswer is not None:
# Iorsbz30BaTesib Haxas OK, BBIIOJHAEM Olepalmy C IepeMeHHOM
userAnswer
else:
# BRHIIOJIHIEM COOTBETCTBYyKIME Olepaluy, TakK KakK [10JIb30BaTesb

# Haxan Cancel

OT06pasuTcs 1UaIoroBoe OKHO, IPECTaBJICHHOE Ha puc. 16.4.

Puc. 16.4. TunuyHoe ananorosoe okHo textAnswerDialog

Monb3oBarenbckas Bepcus

YT06b!I peasn30BaTh MOJIb30BATEIBCKOE JUATOTOBOE OKHO C OTBE-
TOM, BbI JJOJDKHBI HAIIMCATD IIPOMEXKYTOUHYIO (DYHKITUIO aHAJIO-
TUYHO IOAXOAY, IPOAEMOHCTPUPOBAHHOMY

c customYesNoDialog (). Bamr ocHOBHOII KO BbI3bIBAET HPOMEXKY-
TOYHYIO (DYHKIIUIO, KOTOPAS B CBOIO OU€PEAb BHI3BIBAET
customAnswerDialog (). B aucrunre 16.2 mpogemMoHcTpupoBan

KOJl TUITUYHOH TPOMEKYTOUHON (PyHKITUM.

def showCustomAnswerDialog (theWindow, theText):

oDialogBackground = pygwidgets.Image (theWindow, (60, 80),
'images/dialog.png')

oPromptDisplayText = pygwidgets.DisplayText (theWindow, (0, 120),
theText, width=WINDOW WIDTH,
justified='center', fontSize=36)

oUserInputText = pygwidgets.InputText (theWindow, (225, 165), '',
fontSize=36, initialFocus=True)
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oNoButton = pygwidgets.CustomButton (theWindow, (105, 235),
'images/cancelNormal.png',
over='images/cancelOver.png',
down="'images/cancelDown.png"',
isabled="'images/cancelDisabled.png")

oYesButton = pygwidgets.CustomButton (theWindow, (375, 235),
'images/okNormal.png',
over='images/okOver.png',
down="'images/okDown.png"',
disabled="'images/okDisabled.png')

response = pyghelpers.customAnswerDialog (theWindow,
oDialogBackground, oPromptDisplayText,
oUserInputText,
oYesButton, oNoButton)

return response

Jiuctunr 16.2. NpomexyTouHas GyHKLMS ANst CO3AAHUS NONb3OBATENLCKOrO AUANOrOBOro
OKHQ C OTBETOM

Bl MOXKeTE HACTPOUTH BECh BHENTHU BUJL IUAJIOTOBOI'O OKHA!
¢poH nso6pakeHus, MpPUEPTH U KX pa3MeEpPDI, pa3MelleHUe MOoJIen
OTOOpAXKEHM S U BBOJA TEKCTA U ABYX KHOIOK. YTOOBI IOKA3aTh
I10JIb30BATEIHCKOE JIUAIOTOBOE OKHO, BAIll OCHOBHO KOJl BBI3OBET
IIPOMEKYTOYHYIO (DYHKIIMIO U IIEPEACT TEKCTOBYIO IIOJCKA3KY CJIe-

JOYIOIUM 06pa3oM:

userAnswer = showCustomAnswerDialog (window,
'What is your favorite flavor of ice cream?')

ITOT BHI3ZOB 0To6pa>1<aeT II0JIb30BATECJIBbCKOEC JAJIOTOBOE€ OKHO

C OTBETOM, IMOAZOOHO MPOAEMOHCTPUPOBAHHOMY Ha puc. 16.5.

What is your favorite flavor of ice cream?

| |
- ok

Puc. 16.5. TunuyHoe auanorosoe okHo customAnswerDialog

Ecom nosnbzosarens Haxumaet OK, pyHKIUA BO3BpAIaeT BBe-
JIEHHBIN ITob30BaTeeM TeKCT. Ecau nmonb3oBaresn meaKaeT

no kHonke Cancel, pynknus so3spanjaeT None.
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JleMoBepcHsi IPOrpaMMBbl, KOTOPAsi JEMOHCTPUPYET BCE TUIIBI
nuasorosblx okoH, Dialoglester/Main_ Dialoglester.py, noctynna Bme-
CTe C 3arpy’KA€MbIMH PECYypPCaMi 3TON KHUTH.

Cospaem nonHouennyio urpy: Dodger

B aTOM paszesie MbI cBeieM BOCJUHO BECh MaTE€PHUAJI TOH KHUTH
B KOHTEKCTE UTPhI Mo/ HazpaHneM Dodger. C TOUKHM 3peHus 0JIb-
30BaTeJIsd, UTPa HEBEPOATHO IIPOCTA: HAJLO 3apaboTaTh KaK MOKHO
60JIbIIIE OYKOB, YBOPAUMBAICH OT KPACHBIX 37I0/IcEB U BCTYyMAs

B KOHTAKT ¢ [epoamu.

O630op urpbi

Kpacasbie 301eu 6yayT BbIITaaTh U3 BEPXHEH YaCTH OKHA, U ITOJIb-
30BaTeJIb OKEH n3beraTh ux. JIo60it 30/eit, KOTOPBIH fo6pacs
JO HIDKHEHN 9aCTU UTPOBOM 30HBI, yAAJISETCH, U I0Jb30BATEIb IOJIY-
gaeT ogHO 04ko. [loap30BaTe b MepeBUTraeT MBIIID, YTOOBI YIIPaB-
1ATh nUKTOTrpaMmoii Mrpoka. Ecin Mrpox 3ageBaeT Kakoro-m6o
3noxes, on npourpait. He6osbmoe konmdaecTso 3eneHbIX Iepoen
OTOGpaXKAETCS CAYIAHHBIM OOPA30M U IBUTAETCSA TOPU3OHTATBHO,
1 TI0JIB30BATENb MOTydaeT 25 0uKkoB 3a kKacaHue gobdoro I'epos.

B urpe ectb Tpu ciiennl: HadaabHasd, uiau ciieHa [lpusercrsus,
C MHCTPYKIUsIMU, ciieHa MIrpel, B KOTOPOI BbI UT'PaeTe, U ClieHa
JIyLIH_II/IX peSy]IbTaTOB, Ta€ Bbl MOXKETE yBI/IL[eTI) 10 JIydImnx peSy]II)Ta'
ToB. Eciii Bamu ouku nomnazgaoT B 3TOoT Ton-10, Bam IpeaIaraloT
BBECTU CBOE MM ¥ MH(POPMAITUIO 06 OYKAX B TAGIUITY JYUIINX pe-

syabraToB. Ha puc. 16.6 nposgeMOHCTpUPOBAHDBI 3TU TPHU CIIE€HDL.

Dodger

&3] This is you. Drag the icon around by
maving the mouse.

High Scores:

Joe Schmoe
Darby Dalmatian
Cody Carson

Dodge the Baddies. E Baddi
3 Mt Tess Ting

&l that makes it o the bottom of the
window earns you 1 point.

To recard your soare of 662,
please enter your name:

1 Bachgeeund music

Puc. 16.6. Cuenbl Mpusetcteums, Mrpsl n Jlyqwmnx pesynstatos (cnesa Hanpaeo)
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Peanuzauus

Conepxumoe manku npoekta Dodger BLITIAIUT CIeAyIOmUM oopa-

30M (MMeHa (PaiIOB BbIACICHBI KYPCUBOM).

__wat__.pyllycroii ¢aiir, KOTOPDIN yKa3bIBAET, UTO ITO MAKET
Python.

Baddies.py Copepxur kaaccol Baddie u BaddieMgr.

Constants.py ConepKUT KOHCTAHTBI, MCIIOIb3yeMbI€ HECKOJIb-

KIMU CLIEHAMH.
Goodies.py Copepxut kaaccol Goodie u GoodieMgr.
HighScoresData.py Conepxur knacc HighScoresData.
images ITanka, KOTOPAs CORCPIKUT BCIO IPAQGHUKY JJIsI UT'PBI.
Main_Dodger.py OcHoBHast mporpamMmma.

Player.py Conepxur xaacc Player.

SceneHighScores.py Cuiena, koTopas oTOOpa)kaeT U 3aIIUCLIBAET

HAaWBBbICIINE OYKU.
ScenePlay.py Ocnosnas ciiena Mrpor.
Scene.Splash.py Cuena IlpusercTBus.

sounds Ilamka, KOTOpast COAEPIKUT BCE 3BYKOBLIE (DAL IS

UT'PBbI.

ITanka mpoekTa BKJIIOUEHA B peCypChl 3TOH KHUTH. f He 6yay mo-
JpOOGHO pa3dbupaTh BECh KOJ, HO IPOHUAYCH IO UCXOAHBIM (paiiiaM

U 0O0BACHIO, KAK PAOOTAIOT X KJIIOYEBbIE YACTU.

®aiin: Dodger/Constants.py
droT (l)af/'IJI COACPIKUT KOHCTAHTDI, KOTOPbIC MOI'yT ObITDb UCIIOJIB30-
BaHbI O0JIEE YEM OAHMM NCXOJHBbIM Cl)aflJIOM. Haubosnee BaxHbIMU

KOHCTAHTAMU ABJISAIOTCS CIACAYIOIME KJIIO9U CIICH:

# Kooum cueH

SCENE_SPLASH = 'scene splash'
SCENE_PLAY = 'scene play'
SCENE HIGH SCORES = 'scene high scores'

Hx snauenus — OJHO3HAYHbIC CTPOKH, KOTOPbIE I/I,I[CHTI/ICIDI/II_[I/I'

PYyIOT pa3jm49HbI€ CICHDbI.
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®aiin: Main_Dodger.py
OcHoBHOI (1)21171]1 BBIIIOJIHSIET HCO6XO,Z[I/IMYIO UHUIUAJIN3AUIO,
3aTEM IIEpeaacT yIIpaBJI€eHUE MCHEIKCPY CIICH. Haubosee BaxHbINA

KoJ| B (paiine caenylomuii:

# cosmaeM BK3EMIUISPEl BCEX CLEH UM COXpPaHseM MX B CIUCKe
scenesList = [SceneSplash (window)

SceneHighScores (window)

ScenePlay (window) ]

# cospmaeM MeHemXep CleH, NepemaBas CHMCOK cueH u FPS
oSceneMgr = pyghelpers.SceneMgr (scenesList, FRAMES PER SECOND)

# MeHeOXep ClLieH HadYMHaeT BHIIOJIHEHMEe

oSceneMgr.run ()

3/1eCh MBI CO3/Ja€M DK3EMILIAP KaK/[0M CII€HBI U 9K3EMILIAP Me-
HeJKepa CIIeH, KOTOPOMY 3aTeM IlepejaeM yrpasiaenue. MeTos me-
HeJKepa CIleH run () MPeJoCTaBIsAET yIIpaBJIeHUe IIEPBOU CIleHe
B criicke. B aToil urpe on nepepaer ynpasiaenue criene Ilpuser-
CTBUS.

Kaxk o6cyxaanoch B mpeabIayeil ase, Kaskaas CIieHa Kaacca
HACJIEYEeT OT 6a30BOTO KJacca Scene. B normorHeHne kK npeaocTas-
JICHUIO COOCTBEHHOI'O METOA  init () KaXKABIN M3 3TUX KJAC-
COB JIOJIZKEH IIEPEOIPEETUTDL METO/IbI getSceneKey (),

handlelInputs () udraw () u3 6a30BOro Kjacca.

®aiin: Dodger/SceneSplash.py

Cnena [IpuseTcTBUS ZEMOHCTPUPYET MOTL30BATEIO rpadUIeCcKoe
M300paKeHHe C IPABUJIAMU UT'PBL U TPpeMs KHonkamu: Start, Exit
u Go to High Scores. Kog a1 ky1acca 3TOH CLIEHBI COAEPIKUT
TOJBLKO HEOOXOAMMbBIE METOABL. Bee ipyrue 1mo ymordanuio Haxo-
ITCSI B 6a30BOM KJIacce Scene.

MeTon _ init () co3maeT 06BEKT Image Ajst POHOBOTO U30-
6pakeHNs U TPU 00DbeKkTa CustomButton JJIs MOJb30BATENbCKUX
OMIUH.

MeTog getSceneKey () DOJLKEH P€ann30BbIBATHCS BO BCEX Clie-
HaX; OH MPOCTO BO3BPAIaeT YHUKAIbHBIA KJIIOU JJIS CIICHDI.

Merox handleInputs () IpPOBEPSET, MEJTKHYJI JIU I10Jb30BATEb
10 KAKOU 160 U3 KHOMOK. Ec/in morp30BaTesb meIKHYI 10 KHOIIKE
Start, MbI BbI3bIBAEM yHaCJIe/JOBaHHbe/'I Mmeron self.goToScene (),

YTOOBI MOIPOCUTDH MEHEKEP CIIEH EePEaaTh YIpaBICHUE CIIeHe
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Hrpsl. AHaIOTMYHBIM 06pa3oM, merdok no kHonke Go to High
Scores nepemMecTUT OIb30BaTeNA B crieHy JIydmmux pesyabraTos.
Ecsin mostp3oBaTenp meskaeT 1o kHonke Exit, MbI BbI3bIBaEM yHa-
CJIeJTOBaHHBIN METOJI CIIeHbI self.quit (), KOTOprﬁ 3aBepuiaeT
PaboTy HporpamMmbl.

B meToze draw () mporpamma pucyeT (poH U Bce TPU KHOIKH.

®aiin: Dodger/ScenePlay.py

Cuena Urpsl ympasiseT (paKTHIECKIM MTPOIIECCOM UTPBI: IepeMe-
IeHUeM II0JIb30BareseM MuKTorpamMmel Mrpoka, reaepupoBanuemM
1 nepememmenueM 3iaoaees u I'epoes 1 06HAPYKEHUEM KOJLTU3UA.
OmHa Takke ynpaBJseT OTOOPAKEHNIEM 3JIEMEHTOB B HUKHEH JacTn
OKHa, BKJTIOYAs TEKYI[E OUYKU UTPBI U JYUIIFE OYKH, U Pearupyer
Ha HaxxaTne kHonok Exit, Go to High Scores u Start i 5a ycra-
HOBKY (piakka Background Music.

B cuene Mrpsl 10BOJIBHO MHOI'O KOJA, HO g pa300bIo €ro Ha 60-
see meskue yactu (uctunru 16.3-16.7), uroGul 06bACHUTD METO-
ap1. CrieHa TpujiepKUBaeTCs MPaBUJI TPOEKTUPOBAHNSA, YCTAHOB-
JIEHHBIX B T7TaBe 15, myTem peanusanuu METOJ0B  init (),
handleInputs (), update () mdraw (). OnHa Takxe peanusyeT MeTo/
enter () A1 06pabOTKU TOTO, YTO CLI€HA JOJDKHA JeJIaTh, KOIJa OHA
CTAHOBUTCS aKTUBHOM, 1 METOJI Leave () JJISI TOTO, YTO CIeHa JOJIKHA
Jie1aTh, KOT/a TIOIbh30BaTeNb MOKUAacT urpy. M HakoHer, B Hel ecTh
MeTOf reset () st COpOCca COCTOSHMSA ITEPe/T HauaJIOM HOBOTO PayH-

Ja. B mcrunre 16.3 npogeMOHCTPUPOBAH KOJ MHUITUATI3AIIH.

# Cuena JIpel — OCHOBHAS CLI€Ha MIPEH

—-—- HOpomnyleHs ornepaTopsl mMmnopra m showCustomYesNoDialog ---

BOTTOM RECT = (0, GAME HEIGHT + 1, WINDOW WIDTH,
WINDOW HEIGHT - GAME HEIGHT)

STATE WAITING = 'waiting'

STATE PLAYING = 'playing'

STATE GAME OVER = 'game over'

class ScenePlay (pyghelpers.Scene) :

def init (self, window):
o self.window = window
self.controlsBackground = pygwidgets.Image (self.window,
(0, GAME_HEIGHT),
'images/controlsBackground.jpg"')
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self.quitButton = pygwidgets.CustomButton (self.window,
(30, GAME HEIGHT + 90),
up="'images/quitNormal.png',
down="'images/quitDown.png"',
over='images/quitOver.png',
disabled="'images/quitDisabled.png")

self.highScoresButton = pygwidgets.CustomButton (self.window,
(190, GAME HEIGHT + 90),
up="'images/gotoHighScoresNormal.png',
down="'images/gotoHighScoresDown.png"',
over='images/gotoHighScoresOver.png',
disabled="'images/
gotoHighScoresDisabled.png')

self.startButton = pygwidgets.CustomButton (self.window,
(450, GAME_ HEIGHT + 90),
up="'images/startNewNormal.png',
down="'images/startNewDown.png',
over='images/startNewOver.png',
disabled='images/startNewDisabled.png',
enterToActivate=True)

self.soundCheckBox = pygwidgets.TextCheckBox (self.window,
(430, GAME HEIGHT + 17),
'Background music',
True, textColor=WHITE)

self.gameOverImage = pygwidgets.Image (self.window, (140, 180),

'images/gameOver.png')

self.titleText = pygwidgets.DisplayText (self.window,
(70, GAME HEIGHT + 17),
'Score: High Score:',
fontSize=24, textColor=WHITE)

self.scoreText = pygwidgets.DisplayText (self.window,
(80, GAME HEIGHT + 47), '0',
fontSize=36, textColor=WHITE,
justified='right"')

self.highScoreText = pygwidgets.DisplayText (self.window,
(270, GAME HEIGHT + 47), '',
fontSize=36, textColor=WHITE,
justified="'right"')

pygame.mixer.music.load ('sounds/background.mid"')
self.dingSound = pygame.mixer.Sound ('sounds/ding.wav')
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self.gameOverSound = pygame.mixer.Sound ('sounds/gameover.wav')

# cosmaeM ®K3eMIJISPE OOBLEKTOB

(2] self.oPlayer = Player (self.window)
self.oBaddieMgr = BaddieMgr (self.window)
self.oGoodieMgr = GoodieMgr (self.window)

self.highestHighScore = 0
self.lowestHighScore = 0
self.backgroundMusic = True

self.score = 0
(3] self.playingState = STATE WAITING
(4] def getSceneKey (self):

return SCENE_ PLAY

Jincturr 16.3. Metoger _init () mgetSceneKey () knacca ScenePlay

I1pu BBIOTHEHNN OCHOBHOM KOJ UTPBI CO3/[A€T K3EMILIAPBI
Bcex cueH. B cuene Urper MmeToy,  init () cosjaeT Bce KHONKU
U I10JIS1 OTOOPAXKEHU S TEKCTA JJIs HIDKHEH yacTn okHa @, 3aTem 3a-
rpy}KaeT 3ByKI/I. Ouenb BAaXKHO, YTO MbI I/ICHO]II)BYCM KOMITIO3UIIHUIO,
KOTOpas paccMaTpuBazach B masax 4 u 10, 9To6BI CO3/1aTh OOHEKT
Hrpoka (oPlayer), MeHeKep 06bekTa 30/es (oBaddieMgr) u Me-
HepKep oobekTa ['epost (oGoodieMgr) @. O6bexT crennr Urpsl co-
3/[A€T 3TUX MEHE/KEPOB U OKU/JAET, YTO OHU OYyT CO3/aBaTh BCEX
3noxees u I'epoes u ynpasaarh umu. Merox  init () BBIIOJIHS-
eTcs, KOra IIporpaMma HaurHaeT paboTy, HO, IO CYTH, HE 3aIlyCKa-
eT urpy. BMmecto aToro on peanusyeT KOHEUHBIN aBTOMAT (KaK 00Cy-
MKAJIOCH B IIaBe 15), KOTOPBII 3aI1yCKAET COCTOSHUE OKUAAHNUA ©.
Paymy urpbl HAYMHAETCH, KOTAA I10Ib30BATEIb HAXKUMAET HA KHOII-
ky New Game.

Bo Bcex crienax gokeH 66ITh METOJ getSceneKey () O, xoro-
PRI BO3BpAIAET CTPOKY, IIPEJCTABJIAIONYIO TEKymyIO cieny. Jlu-
cTrHT 16.4 1eMOHCTPUPYET KOJ, KOTOPBIH U3BJIEKAET OYKHU U cOpa-

ChIBACT UTPY I1IO 3aIIPOCY.

(1] def enter(self, data):
self.getHiAndLowScores ()

(2] def getHiAndLowScores (self):
# BanpammBaeM y CLeHH Jlydmux pesyJIbTaTOB CJIOBAPb OUKOB,
# KOTOPBI BHIIJISOUT CJIeOyOUMUM OO0Pasz30M:
# {'Broicume': BecumeOuky, 'Husmme': HM3mmMeOuky}
© infoDict = self.request (SCENE HIGH SCORES, HIGH SCORES DATA)
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self.highestHighScore = infoDict['highest']
self.highScoreText.setValue (self.highestHighScore)

self.lowestHighScore = infoDict['lowest']
def reset(self): # HaumHaeM HOBYW UTPY
self.score = 0

self.scoreText.setValue (self.score)
self.getHiAndLowScores ()

# cOpaceiBaeM MeHEeIKEePEH
self.oBaddieMgr.reset ()
self.oGoodieMgr.reset ()

if self.backgroundMusic:
pygame.mixer.music.play (-1, 0.0)
self.startButton.disable()
self.highScoresButton.disable ()
self.soundCheckBox.disable ()
self.quitButton.disable ()
pygame.mouse.set visible (False)

Jiuctuur 16.4. Metoge enter (), getHiAndLowScores () u reset () knacca
ScenePlay

ITpu nepexozne k ciiene MIrpoel MeHeaxep CIICH BbI3bIBAET
enter()o,KOTopbdiBCBOK)oqepeame3MBaeTMeTon
getHiAndLowScores () @. [TocaegHuil oTIpaBIseT 3aIIPOC CLICHE
Jlyqmux pesyabpraToB ©, 4To6b!I y3HATH cCaMOe GOJIBIIOE U CAMOE
MaJICHbKOE KOJTMYECTBO OUYKOB B TAOIUIIE JYUITUX PE3YTLTATOB,
TOT/Ia MBI CMOKEM HAPHCOBATD JYUITUH PE3yabTAT B CTPOKE B HUXK-
HEeH 4acTHU OKHa. B KOHIlEe KO UT'Pbl OH CPABHUBAET UTOTOBbIE
OYKHU ¢ HU3MUMU U3 ToI-10, 4TOOBI YBUAETD, BXOJUT JIM 3TA UTPa
B Ton-10.

Korza nosbzosarensb menkaer no kHonnke New Game, BbI3bIBa-
ercs MeToy reset () @ g HOBTOPHON MHULIMATU3AIUN BCETO,
4TOOBI JOJXKHO ObITH COPOIICHO IIePe] Ha4aJIOM HOBOTO PayH/a
urpol. MeToj reset () TOBOPUT MEHEKEPY 3I0AEEB U MEHEIKEPY
I'epoeB MOBTOPHO MHUIIMATNU3UPOBATE C€051, BLI3BAB COOCTBEHHDIE
MeTobl reset () ©, OTK/IIOYAET KHOIKY B HIDKHEH 9acTH 9KpaHa,
YTOOBI UX HEJIb35 ObLJIO HAXKATDh BO BpeMs Urpbl ®, 1 CKpbIBaEeT yKa-
3aTeJIb MBIITH. BO BpeMs UTrphI OJIb30BATEND IEPEJBUTAET MbIIIb,
4TOOBI yIPABIATh NUKTOrpaMMoii Irpoka B okHe.

Kop B muctunre 16.5 pa6oTraeT ¢ BXOZHBIMHU JaHHBIMH I10JIb30Ba-

TEJIA.
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(1] def handlelInputs(self, eventsList, keyPressedList):
(2] if self.playingState == STATE PLAYING:

return # MIrHOPMPYEeM COOCBITMS KHOIIOK BO BPEeMs MIPEH

for event in eventsList:
(3] if self.startButton.handleEvent (event) :
self.reset ()
self.playingState = STATE PLAYING

(4] if self.highScoresButton.handleEvent (event) :
self.goToScene (SCENE HIGH SCORES)

e if self.soundCheckBox.handleEvent (event) :
self.backgroundMusic = self.soundCheckBox.getValue ()

(6] if self.quitButton.handleEvent (event) :
self.quit ()

JiuctuHr 16.5. Metog handleInputs () knacca ScenePlay

MeTox handleInputs () O oTBeuaeT 3a cOOBITUS METYKOB. Fciu
KOHEUYHBIN aBTOMAT HAXOJAUTCA B COCTOSHUU BOCIIPOU3BEICHNU,
II0JTb30BaTE/Ib HE MOKET HAXKMMATh KHOIIKU, IIO3TOMY MBI HE yTPY-
xKJaeM ce6st IpoBepKoii coobiTnii @. Eciin mosp3oBareb HAKUIMAET
kHONKy New Game ©, MbI BbI3bIBACM reset () JJIsl HOBTOPHON MHU-
UAIU3ALMHI IEPEMEHHDIX U II€PEBOIa KOHEYHOTO aBTOMATa B CO-
CTOsIHME BocIpoussegenus. Ecau nonbsosaTenb HaxkumaeT Go to
High Scores @, mb1 nepexogum x crieHe JIydinmx pesyasraTos, Uc-
IIOJIb3YsI YHaCJISILOBaHHblf/Jl MeTox self.goToScene (). Ecim nmoab3o-
BaTesb ycTaHaBauBaeT (uaxok Background Music ©, Mbl BbI3bIBa-
€M ero MeToz getValue (), YTOOBI H3BJICYH €TO HOBbIC HACTPOUKU;
MeToJ reset () 3aAelCTBYeT CBOU HACTPOMKM, YTOODI PEIIUTD, CTO-
UT JIM BOCIIPOU3BOJAUTD (POHOBYIO My3bIKY. Ecin nmonb3osaresnn Ha-
xumaeT Exit @, MbI BBI3BIBACM YHACJICJOBAHHBIN MeTOJ| self.
quit () u3 6azosoro kiacca. B mucrunre 16.6 mpogeMoHcTpUpOBaH

KOJI JIJISl pe€aJIbHOM UTPBI.

(1] def update (self):
if self.playingState != STATE PLAYING:

return # OOHOBJISEM TOJIBKO BO BPEMS MI'PH
# nepememaeMm JVrpoka Ha [O3MLMIO MBIIM, BO3BpalaeM ero rect

(2} mouseX, mouseY = pygame.mouse.get pos ()
playerRect = self.oPlayer.update (mouseX, mouseY)
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# mHCTpykTUMpyeM GoodieMgr mnepemMecTuTh BCex ['epoeB, BO3BpallaeM
# umcsio I'epoeB, C KOTOPBIMM y I[0OJIb30BaTEesd OBUI KOHTAKT
nGoodiesHit = self.oGoodieMgr.update (playerRect)
if nGoodiesHit > O:

self.dingSound.play ()

self.score = self.score + (nGoodiesHit * POINTS FOR GOODIE)

# mHCcTpyKTMpyeM BaddieMgr mepeMecTuUTb BCEX 3JI0HEEB,
# BO3BpamaeM YMCIJIO 3JI0O€eB, KOTOPHE BHIIANM M3 OKHA
nBaddiesEvaded = self.oBaddieMgr.update ()
self.score = self.score + (nBaddiesEvaded *

POINTS FOR BADDIE EVADED)
self.scoreText.setValue (self.score)

# mpoeBepseM, 3ames aM JITPOK Kakoro-Jymbo 3jones
(5] if self.oBaddieMgr.hasPlayerHitBaddie (playerRect) :
pygame.mouse.set visible (True)
pygame.mixer.music.stop ()

self.gameOverSound.play ()
self.playingState = STATE GAME OVER
self.draw () # NPUHYOUTEJILHEIM BEIBOI COOOUEHMI

# 00 OKOHUAHUM MI'PEL

(7] if self.score > self.lowestHighScore:

' + str(self.score) + '\n'

scoreAsString = 'Your score:
if self.score > self.highestHighScore:
dialogText = (scoreString +

'is a new high score,

CONGRATULATIONS!")
else:
dialogText = (scoreString +
'gets you on the high scores list.')
result = showCustomYesNoDialog (self.window,

dialogText)
if result: # nepexonum
self.goToScene (SCENE HIGH SCORES, self.score)

self.startButton.enable ()
self.highScoresButton.enable ()
self.soundCheckBox.enable ()
self.quitButton.enable ()

Jiuctuur 16.6. Metog update () knacca ScenePlay

MeHeszep CII€H BbI3bIBAET METOJ update () Kjaacca

ScenePlay @ B kaxJoM peiime. DTOT MeTOA 00padaTpIBaeT BCE
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npoucxozsee B nporecce urpbl. CHayasa OH TOBOPUT O6”beKTy
Hrpok nepemecTuTh nNUKTOrpamMmy Mrpoka B Ho3unuio Mpimu. 3a-
TeM BbI3bIBaeT MeTo] Mrpoka update () (2} KOTOPBINA BO3BpaIaeT
TEKYIUH IPAMOYTOJbHUK IMKTOTPAMMbI B OKHO. MBI CHIOIb3yeM
3TO, YTOOBI YBUJIETD, ObLI JIU y nukTorpamMmmMmbl Irpoka KOHTaKT

C KAKUMU-TNOO0 Il'eposamu uau 310/€AMU.

Jlasiee, OH BBIBBIBAET METOJ MeHe/[Kepa FepoeB update () e,
4TOOBI IepeMecTUuTh Bcex 'epoeB. DTOT MeTO]| BO3BpaniaeT YHCJI0
I'epoes, ¢ koTopbiMu y Irpoka 6bL1 KOHTAKT, YTO MbI HCIIOJIb3yeM
JULSL yBEJIMYEHU ST OYKOB.

3areM cieqyeT BbI30B METO/Ia MeHeKepa 30/ieeB update () 0,
4TOOBI IIEPEMECTUTD BCeX 3JI0/ieeB. DTOT METO/] BO3BPAIAET YHUCJIO
3Js10/1€€B, KOTOPbIE BBIITAJIN 3a IIPEAEIbl HUKHEHN 4acTH UTIPOBOK 00-
JIACTU.

3areM MbI IpOBEpPSEM, ObLI JIN y Urpoxa KoHTaKkT ¢ KaKuM-1160
n3 3noxees O. Eciu 310 Tax, Urpa IIpourpaHa 1 Mbl [IOKa3bIBaA€M
rpadudeckoe nzodpaxenne Koner urpel. Tak:ke Mbl BBIITOJIHSIEM
CIenUaJbHbIA BbI30B MeToAa draw () O, IIOTOMY YTO MOJKEM BbIBE-
CTH JIJIS1 IOJIL30BaTEA JUAJIOTOBOE OKHO, 1 OCHOBHOM IIMKJI UTPbI
HE 6y21€T pucoBaTh rpadgudeckoe I/1306pa>KCHI/I€ Komnern urpsl, noka
IOJIb30BATEb HE IEJKHET O OJHON U3 KHOIOK JIAaJIOTOBOrO OKHA.

W nakoHel, Korja Urpa 3aBeplaeTcs, €CJIU TEKyIUe pe3yabTa-
TBI UT'PbI BbIIIIE, YEM JE€CATDIN JydIIUA pe3yabTaT @, Mbl BLIBOAVIM
JMAJIOTOBOE OKHO, IpeJiIaras IoJIb30BaTe 0 BHECTH CBOU OYKU
B CIIMCOK JIYYIIUX Pe3yabTaToB. Ecm peayabraT TeKymeil urpbl —
3TO HOBbIU JIyUIIMI pe3yJbTaT BCEX UTP, MbI BLIBOJUM CIICIIAAIb-
HOE COODIIEeHtEe B IUAJIOTOBOM OKHE.

Kon B muctunre 16.7 pucyer nepconaskeit Urpsl.

(1] def draw(self):
self.window.fill (BLACK)

# MHCTPYKTMPyEeM MeHeIXepPhl HapMcoBaTh BCex 3JomeeB u I'epoeB
self.oBaddieMgr.draw ()
self.oGoodieMgr.draw ()

# MHCTPYKTMPpYyEeM MTPOKa HAPUCOBATL cels

self.oPlayer.draw()

# BEIBOOMM BCHO MHbOOpPMALMO BHM3Y OKHA
(2] self.controlsBackground.draw ()

self.titleText.draw ()

self.scoreText.draw()
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self.highScoreText.draw ()
self.soundCheckBox.draw ()
self.quitButton.draw()
self.highScoresButton.draw()
self.startButton.draw ()

if self.playingState == STATE GAME OVER:
self.gameOverImage.draw ()

def leave(self):
pygame.mixer.music.stop ()

Jiuctuur 16.7. Metogsl draw () u leave () knacca ScenePlay

MeTon draw () ropoput Mrpoky HaprucoBaTh cebs1, MEHEKepaM
I'epoes u 3i0xees — Hapucosathb Bcex I'epoes u 3noxees @. 3arem
MbI PUCYEM HMIKHIOIO 9aCTh OKHA ® co BCceMU KHOIIKAaMU U IIOJISIMU
OTO6pakeHMs TeKcTa. EcIm HaxoauMcs B COCTOSHUH KOHITA
urpe! ©, mpl pucyem nsobpaxkenue Koner urpar.

Korga nonb3osarenb yXoqUT U3 3TOU CLIEHDI, MEHEJKEDP CLIEH
BBI3BIBAET MeTOJ leave () @, n MbI I PEKPAIIAE€M BOCIIPOU3BEICHUE

KaKOH-TN60 MY3bIKH.

®aiin: Dodger/Baddies.py

Daitn Baddies.py copepxut asa kiacca Baddie n BaddieMgr. Cuiena
UT'PBI CO3/[Aa€T OANH OObEKT MeHeKepa 3710/1eeB, KOTOPbIN (hopMu-
PYET U HOJAEPKUBAET CIUCOK 310/1eeB. Menemkep 301ees
CO3/Ia€T dK3EMILIAPBI 0O'bEKTOB 13 Kjlacca Baddie Kaxable
HECKOJILKO (ppeiiMOB HAa OCHOBAHUM Taimepa. B muctunre 16.8

COJIEPIKUTCH KOJ IJIs Kiacca Baddie.

# Kinacc Baddie

——— IPOIIyUleHHBIe OIlepaTOpPEl MMIIOPTAa ———

class Baddie():
MIN SIZE = 10
MAX SIZE = 40
MIN_SPEED = 1
MAX SPEED = 8
# sarpyxaeM m300paxeHMe TOJBKO OINMH pPas

BADDIE IMAGE = pygame.image.load('images/baddie.png')

def init (self, window):

self.window = window
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# cosmaeM OOBEKT M300pPaXEeHUS
size = random.randrange (Baddie.MIN SIZE, Baddie.MAX SIZE + 1)
self.x = random.randrange (0, WINDOW WIDTH - size)
self.y = 0 - size # HaumHaeMm HaL OKHOM
(2] self.image = pygwidgets.Image (self.window, (self.x, self.y),
Baddie.BADDIE_IMAGE)

# MacwmTabupyem

percent = (size * 100) / Baddie.MAX SIZE

self.image.scale (percent, False)

self.speed = random.randrange (Baddie.MIN SPEED,
Baddie.MAX SPEED + 1)

(3] def update(self): # nepewmemaem 3j0mes BHUS
self.y = self.y + self.speed
self.image.setlLoc((self.x, self.y))
if self.y > GAME HEIGHT:

return True # HeOOXOIMMO YIAJIMTh
else:

return False # ocTaeTcd B OKHe

(4] def draw (self):

self.image.draw ()

e def collide(self, playerRect):
collidedWithPlayer = self.image.overlaps (playerRect)
return collidedWithPlayer

Jinctunr 16.8. Knacc Baddie

Mb1 3arpy:kaemM KapTUHKY 3710€4 B Ka4€CTBE IEPEMEHHON K1ac-
ca ©, 105TOMY OHO U306PAKEHNE COBMECTHO UCIIOJIb3YETCS 8CEMU
3101eIMHU.

MeTton __init_ () (2] BbI6I/1paeT nponsBOJImeﬁ pasmep st
Ka’kJJOTO HOBOro 3J10/iesl, IO3TOMY I10JIb30BaTe/lb BUAUT 3JI0/i€€B
pasHoro pasMmepa. OH BEIOHpPAET CAyIaifHbIE KOOPAWHATEHI X 1 ), KO-
TOpBIE TOMECTST KAPTHUHKY Cpa3y HaJi OKHOM. 3aTEM CO3/[aeT 00D
eKT Image U YMEHbBIIAET MACIITA0 N306paKEHN O BLIGPAHHOTO
pa3mepa @. 1 naxonen, oH BBIGUPAET HPOU3BOJIBHYIO CKOPOCTD.

Menemxep 310a€e€eB, KO A1 KOTOPOTo A celdac NPOoJeMOHCTPU-
PYIO, BBI3BIBACT MeTOA update () © B KAKIOM q)pel‘/’IMe: 3/1€Ch KOJI
nepemMeniaeT MeCTONoN0XKeHne 3/10/ied BHU3 Ha HEKOTOPOE KOoJin4e-
CTBO MUKCEJIEN, IPEACTABAAIONUX €r0 CKOpOoCcTh. Eciu 3noeit BoI-
IIeJT 32 MPeieIbl HIKHEH NTPOBOM 061aCTH, MBI BO3BpamaeM True,

YTOOBI COOGIMNTD, YTO €TI0 MOKHO YIAJINTh. B mpoTuBHOM carydae
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BO3BpamaeM False, 9TOOBI COOOIUTH MEHEKEPY 3JI0/I€EB OCTa-
BUTH 3TOTO 3J10/iesI B OKHE.
Merox draw () @ pucyer 3710/ies1 B €ro HOBOM MECTOIIOIOKECHHUU.
Merox collide () ©® nposepser, nepecekaorcs au Mrpox
u 301€eM.
Kinacc BaddieMgr, mpojeMOHCTPUPOBAHHDIN B iucTuHre 16.9,
CO3/IaeT CITUCOK OO'bEKTOB Baddie M yIpaBJISET UM; 3TO KJIacCHUUE-

CKMII IpUMep 0OBEKTA JUCIeTIEPA OOLEKTOB.

# Kracc

BaddieMgr

class BaddieMgr () :

ADD NEW BADDIE RATE = 8 # HaCKOJIEKO YacTO HOOaBJIATE HOBOTO 3jomes

def

def

def

def

__init  (self, window):
self.window = window

self.reset ()

reset (self): # Bri3biBaeM Npu Hadajie HOBOM MUI'PHI
self.baddiesList = []
self.nFramesTilNextBaddie = BaddieMgr.ADD NEW BADDIE RATE

update (self) :
# oBHOBISEeM KaxIoro 3Jjomes,
# cumTaeM, CKOJIbKO 3JIOIEEeB BBINIAJIO 3a [pelesbl HMKHEM JacTy OKHa
nBaddiesRemoved = 0
baddiesListCopy = self.baddiesList.copy ()
for oBaddie in baddiesListCopy:
deleteMe = oBaddie.update ()
if deleteMe:
self.baddiesList.remove (oBaddie)
nBaddiesRemoved = nBaddiesRemoved + 1

# mpoBepseM, OPMIIIO JM BpeMs HOOABUTL HOBOTO 3jomes
self.nFramesTilNextBaddie = self.nFramesTilNextBaddie - 1
if self.nFramesTilNextBaddie == 0:
oBaddie = Baddie (self.window)
self.baddiesList.append (oBaddie)
self.nFramesTilNextBaddie = BaddieMgr.ADD NEW BADDIE RATE

# BOB3BpamaeM umcyio yOPaHHEX 3JI0IeeB
return nBaddiesRemoved

draw (self) :

for oBaddie in self.baddiesList:
oBaddie.draw ()
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(8] def hasPlayerHitBaddie (self, playerRect):
for oBaddie in self.baddiesList:
if oBaddie.collide (playerRect) :
return True

return False

Jivctunr 16.9. Knacc BaddieMgr

Meron  init () BBI3BIBAET O coOGCTBEHHDBIN METOJ,
BaddieMgr reset (), 4TOOBI YCTAaHOBUTD CITHCOK 00bEeKTOB Baddie
B IIYCTOU CIIUCOK. MBI IpUMeEHsIeM IIOACYET (PpPeiiMOB A1 OTHOCH-
TEJIBHO YaCTOTO CO3/[AHUsI HOBOTO 3JI0/iesl, YTOOBI UTPA OCTABAIACH
nHTepecHoH. cnoib3yeM nepeMeHHyIo aK3eMILIspa self.
nFramesTilNextBaddie s nmojacueTa cppeﬁMOB.

Metop reset () @ BbI3bIBAETCS IIpU HaYaJjie HOBOTO payH/ia
urpbsl. OH OYMINAET CIMCOK 3JI0/I€€B U COPACBIBAET CYETUYHUK (ppei-
MOB. B meToze update () © OCYILIECTBJISIETCSI PE€AJbHOE YIIPABJIEHUE
3noneamu. Hameii nespio 3gech ABasgeTcs nepedpaTh Bcex 3104e€B,
roBOPs KaXA0MYy OOHOBUTD €TO MECTOIIOJIOKEHHE U YA TEX, KTO
BBIITAJI 3a IIPeAeJIbl HIDKHEN 9acTu okHa. OXHAKO CYIIeCTBYeT IIOTEH-
nuasbHas omubka. Ecam Bbl mpocTo nepebupaeTre Crucok u yorupae-
T€ BJIEMEHT COIVIACHO KPUTEPUIO YAAJIEHUSI, CIIMCOK HEMEJIEHHO
cxumaeTtcs. Koraa aTo npoucxoauT, aJ1eMeHT, pacioI0KEeHHBIN He-
IIOCPEACTBEHHO 3a yJaJI€HHbIM, OKaKE€TCH IIPOIYIIEH; B 5TOM LIUKJIE
JAHHOMY 3JIEMEHTY He OyIeT CKa3aHO OOHOBUTD cebs. XOT g Toraa
HE BAABAJICS B IIOAPOOHOCTH, MBI CTOJIKHYJIUCH C aHAJIOTUYHOM TPO-
6siemoii B 1ase 11 B urpe «Illlapsl», rie HaM HYXHO ObLIO HCKJIIOYATh
HIapbl, KOTOPBIE yIeTaJIu 3a IIpejiebl BepXHel yacTu okHa. Tam 4 3a-
JerucTBOBA cpyHKLu/I}o reversed (), IPUMEHEHHYIO K CITUCKY, JJI5I
HUTepanuu B o6paTHOM nopsiake (cM. suctuHr 11.6).

3xech 51 peasn3oBa 6osee obiee pereHne 0. IToaxo, UCIIONb-
30BAHHBIN B KJ1acce BaddieMgr, COCTOUT B CO3aHUU KOITUU CITHIC-
Ka U UTEPAUU CKONUPOBAHH020 CIUCKA; 3aTEM, €CJIU Mbl HAIILJIN dJI€-
MEHT, YJJOBJIETBOPSIOMHI KPUTEPUIO YAAICHUS (B JAHHOM CJIydae
3J1071€51, KOTOPBIH BbINAJI 32 IIpeAebl HUXKHEH 4acTU OKHA), MBI ya-
JisieM ero (KOHKPETHOro 3JI0/es1) U3 Ucx00H020 ciucka. Mcnonbays
3TOT MOAXO/, MbI IIepebdrpaeM CIIUCOK, OTIUYHBINA OT TOTO, U3 KOTO-
POro MblI yaJIsi€M DJIEMEHTDI.

Korzaa MbI mpoBoAuM UTEPAIUIO OOBEKTOB 3JI0€€EB, BBI3OB Me-
Tojza update () KaxkJoro oobekTa 3yoaest e BO3BpalaeT 6yJIeBo
BbIpA)KEeHUE: False, 4TOOBI yKa3aTh, UTO OH BCE €IIe IIEPEMEIIACTCS

BHM3 B OKHe, WU True, 4TOOBI YKa3aTb, YTO OH BbIIIAJI 3d IPEACIIbI

478 Yacrs V. Ucnons3osanue 00N 8 papabotke urp



HMKHEH 4acTyu. Mbl cduTaeM KOJIM4eCcTBO 3JI0/ie€B, KOTOPBIE BbIIa-
JIaIOT 3a IpeJiesbl HUKHEN 9acTH, 1 yAalsieM KakJI0ro U3 HUX

U3 cIucKa. B KoHIle MeToa Bo3BpalaeM NojACcYeT B OCHOBOM KOJ,
4TOOBI OH MOT OOHOBUTD OUKMU.

B xaxxoM ¢peiiMe MbI TakkKe IPOBeEPsAEM, IIPHUIILIO JIU BPEMs CO-
31aTh HOBOro 3uozes @. Korjga NIpOoMIeM Yepe3 KOHCTAHTYy ADD
NEW BADDIE RATE KoauuecTBa PpeiMOB, MbI CO3/1a/IUM HOBBII
00beKT Baddie 1 JJ0O6ABUM €ro B CIIMCOK 3JI0/EEB.

Mertop draw () @ nepe6upaeT CIUCOK 3JI0/ICEB U BBI3BIBACT Me-
TOZA draw () Kaxaoro 3;o/es, YTOObI OH HAPUCOBAJ CEOS B MOIXO/ -
II[EM MECTOIIOJIOKEHUU.

U naxonel, Metox hasPlayerHitBaddie () ©® IIPOBEPSIET, I1€-
pecekaeTcs I NPAMOYTOJIbHUK UTPOKA C KAKUM-INO0 3710/eeM.
Koz nepe61/1paeT CIIMCOK 3JI0/IEEB U BbI3LIBAET MeTOJ collide ()
Kaxaoro n3 Hux. Ecom npowusornuio epecedenue (mepekpbuITHE), TO-
rzia MbI coobmmaeM 06 3TOM 06paTHO B OCHOBHOM ITUKJI, KOTOPBIIT 3a-

BepIIAET Urpy.

®aiin: Dodger/Goodies.py

Kiaccwl GoodieMgr u Goodie OUeHb ITOX0KHU HA KJIACChI
BaddieMgr u Baddie. MeHegxep I'epoeB — 3T0 06 beKT fucneryepa
00'BEKTOB, KOTOPBIH NMoAAepkuBaeT crnucok I'epoes. OTimune

OT MeHepKepa 3JI04eeB COCTOUT B TOM, YTO OH MOXKET IIOMENIaTh
I'epost corygaifHbIM 06pa3oM MO0 y IEBOTO Kpasi OKHA (B 3TOM CIIy-
yae TOT ABUTAETCS BIPABO), INOO y IPaBOTo Kpas (TOrja TOT JBUTA-
eTcs BaeBo). OH TakXke CO3/[aeT HOBOTO I'epos CIrycTsl MpOM3BOIb-
Hoe KosmdecTBo ¢peiimos. Korga Urpok nepecekaercs ¢ I'epoew,
MTOJTb30BATE IO MPHUCY)AaeTca 25 oukos. MeToxn update () MeHe-
mxepa 'epoes ncrosnb3yeT MeTO/, OIIMCAHHDBIN B IPEAbIAYIIEM pa3-

JICJIE: OH A€/IA€T KOIIUIO CITMCKaA FepoeB u Hepe61/1paeT c€e.

®aiin: Dodger/Player.py
Knacc Player, npogeMoOHCTpUpOBaHHbBIN B ucTuHre 16.10, ynpas-
JII€T NUKTOTrpaMMoii Mirpoka 1 oTciIeskuBaerT, i€ OHa JOJLKHA

MOSIBUTDHCS B OKHE UT'PbI.

# Kilacc Player

——- NPOIyHEeHHEEe OIepaTOopsl MMIOPTa ——-—

class Player():
(1] def  init (self, window):
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self.window = window
self.image = pygwidgets.Image (window,
(=100, -100), 'images/player.png')
playerRect = self.image.getRect ()
self.maxX = WINDOW WIDTH - playerRect.width
self.maxY = GAME HEIGHT - playerRect.height

# B xaxzoM ¢peliMe HepeMemaeM OMKTOTPaMMy JMIpoka Ha [IOBMILMIO MBI
# OrpaHMUYMBaEeM KOOPIMHATHL X M y MIPOBOM OOJAaCTb0 OKHa
(2] def update (self, x, vy):
if x < 0:
x =0
elif x > self.maxX:
x = self.maxX
if v < 0:
y =0
elif y > self.maxY¥:
y = self.maxY¥

self.image.setLoc ((x, vy))
return self.image.getRect ()

(3] def draw (self):
self.image.draw ()

Metoxn  init () @ 3arpyskaeT N300 pakeHIe MIKTOTPAMMBI
Hrpoxka 1 ycTaHaBJIMBAET KOJUYECTBO IIEPEMEHHBIX SK3EMILIAPa
JUIS TaJIbHEUIIero UCIIOIb30BaHU .

Metojg update () @ BLI3BIBAETCS B KAXKIOM (;opel‘/’IMe CIIEHOM
Hrpsr. OcHOBHAS njies 3aKII0YACTCA B OTOOPAKCHUN MUK TOI PaM-
MblI Irpoka Ha MECTOIIOJIOKEHUHN MBIIIH, KOTOPOE repegaeTcs. Mbl
BBITTOTHSIEM HECKOJIBKO IIPOBEPOK, YTOOBI YOECAUTHCS, UYTO MTUKTO-
rpaMMa OCTAETCS BHYTPHU IPAMOYTOJIBHIKA UTPOBOI OOIACTH.

B kaxxgom (ppel‘/’IMe MeTox update () BO3BpaIaeT OOHOBJICHHDBII
HPSIMOYTOJIbHUK NUKTOTpaMMbl Irpoka, Tak 4TO OCHOBHOM KOJ
Play BucTuHre 16.6 MoXeT IpoBEPUTD, IEPECEKAETCHA JIU TOT

¢ kakuM-T60 31oxeeM mau I'epoem.

U maxkonen, metox draw () © PUCYET MUKTOTPAMMY I/II‘pOKa B HO-
BOM MECTOIIOJIOKEHUU.

Hcnonp3osanue meHemxepa I'epoes, MeHeKxepa 310/€€B U 00Db-
exkTa Player yeTko gemoHcTpupyet cuay OOIL Mbl Mmoxkem mpocTo
OTIPABJIATH COOOIECHUSA 3TUM OOBEKTAM, IPOC UX OOHOBJIATH NN

C6paCbIBaTb C€65{, 1 B OTBET OHU BBIIIOJIHAIOT BCE HCO6XO,ILI/IMO€.
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Menempxepsl I'epoes u 3io1ees nepeaaoT aTu coodmenus sceM I'e-

podamM u BHOILCHM, KOTOPbIMUA OHHU YIIPABJIAIOT.

®aiin: Dodger/SceneHighScores.py
Criena Jlygmmnx pe3ynbpTaTos oTo6paxaeT Tom-10 BBICITIX OYKOB
(1 IMeHa UTPOKOB) B TAOJIUIIE U TIO3BOJIACT MTOTH30BATEIO, PE3YJIb-
TaTbl KOTOPOTO NoNaJH B TOI-10, BBECTHU 110 KEJIAHUIO CBOE UM
1 oukH B Tabauiry. OHa CO3/1aeT SK3EMILIAP OOBEKTA
HighSCOIeSData,qTO6nynpaBﬂﬂTb(paKTquCKHNH{ﬂaHHLUMH,
BKJIIOYAS YTE€HHUE U 3AIIUCH (PAiIOB JAHHBIX. DTO IO3BOJIAET CLICHE
Jlyqmux pesyabTaToB OOHOBIATH TAOJNITY U OTBEYATH Ha 3AITPOCHI
oT crieHbI ITphl 0 MTOBO/Y TEKYIIMX BBICHIMX M HU3NINX OYKOB
B TabJIuIIE.

B sncrunrax 16.11-16.13 cogepxurcs kox kaacca
SceneHighScores.hdeHaqHHaeM(:MeTOAOB__init__()

n getSceneKey () Bauctunre 16.11

# Cuena Jlyuymmx pes3yJIbTATOB
—-—- NPONyIEeHHHE OonepaTops mMnopTa, showCustomAnswersDialog

n showCustomResetDialog ---

class SceneHighScores (pyghelpers.Scene) :
def init (self, window):
self.window = window
self.oHighScoresData = HighScoresData ()

self.backgroundImage = pygwidgets.Image (self.window, (0, 0),
'images/highScoresBackground. jpg")

self.namesField = pygwidgets.DisplayText (self.window,
(260, 84), '', fontSize=48,
textColor=BLACK,
width=300, justified='left"')

self.scoresField = pygwidgets.DisplayText (self.window,
(25, 84), '', fontSize=438,
textColor=BLACK,
width=175, justified='right')

self.quitButton = pygwidgets.CustomButton (self.window,
(30, 650),
up="'images/quitNormal.png"',
down="images/quitDown.png"',
over='images/quitOver.png',
disabled='images/quitDisabled.png"')
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self.backButton = pygwidgets.CustomButton (self.window,
(240, 650),
up="'images/backNormal .png"',
down="'images/backDown.png"',
over='images/backOver.png',
disabled="'images/backDisabled.png"')

self.resetScoresButton = pygwidgets.CustomButton (self.window,
(450, 650),
up="'images/resetNormal.png',
down="'images/resetDown.png',

over='images/resetOver.png',
(2] self.showHighScores ()

(3] def getSceneKey (self) :
return SCENE_HIGH SCORES

Jiuctuur 16.11. Metogni_ init () mgetSceneKey () knacca SceneHighScores

Merox  init () @ cospmaer aKk3eMILIAp Kjacca
HighScoresData, KOTOprI‘x’I NOACPKUBACT BCE JJTAHHDBIE JIJI] CIICHDI
Jlyamux pesyabTaToB. 3aTeM MbI CO37aeM BCE U300PaKCHU S, IO
U KHOIIKU JIJISI TOU CIleHbl. B KOHIle MHUIMAIU3aIIUU BbI3bIBAEM
self.showHighScores () @ 11141 3aII0THEHU S TIOJIEH UMEHU U OYKOB.

Mertog getSceneKey () © BO3BPAINAECT YHUKAJIbHBIN KJIIOY I
CIIEHBI 1 IOJI’KEH PEaIN30BbIBATHCS BO BCEX CIICHAX.

B aucrunre 16.12 nokasan Koj 11 MeToxa enter () Kjaacca

SceneHighScores.

(1] def enter (self, newHighScoreValue=None) :
# 2To MOxeT OBITH BBI3BAHO LOBYMS PAa3JIMUHEIMU CIIOCOOAMHU:
# 1. Ecim HeT HOBHX JIyullMx pes3yjbTaToB, newHighScoresData
# Oymer paBHO None
# 2. newHighScoresData - 3TO OUKM TeKylEM MIPH, I0NANA0T
# B Ton-10

(2} if newHighScoreValue is None:

return # HUUETO He nejiaeM

(3] self.draw() # pucyeMm mnepen OeMOHCTpPAaLMEM IOMaJIOTOBOTO OKHA
# Y HacC eCTb HOBEE Jlydure pes3yJibTaTe, OTIIPAaBJIEHHBIE
# 13 cueHB VIpH
dialogQuestion = ('To record your score of ' +
str (newHighScoreValue) + ',\n' +
'please enter your name:')
(4] playerName = showCustomAnswerDialog(self.window,
dialogQuestion)
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if playerName is None:

return # nomb3oBaTesb Haxals Cancel

# nobaBJjigeM IOJIb30BATEJIA M OUKM B Jlydurie pesyJibTaTbl
if playerName == '':
playerName = 'Anonymous'
self.oHighScoresData.addHighScore (playerName,
newHighScoreValue)

# oToOpaxaeM OOHOBJIEHHYK TabJMlly JIyUdlUX PEe3YyJIbTaTOB

self.showHighScores ()

JInctunr 16.12. Metog enter () knacca SceneHighScores

MeHeKep CIieH BbI3bIBAET METOJ, enter () cueHbl Jlyqmux pe-
3yJIbTATOB (1] npu nepexoje K Heil u3 cuensl Mrper. Ecian pesyiabra-
TBI 3aBEPLIEHHOMH I10Jb30BaTEIEM UTPBI HE IToNaJaoT B Ton-10,
3TOT METOZ IIPOCTO 3aBEpUIAET paboTy ®. Ho ecin Urpox 3apabo-
TaJ ouku u3 ToIi-10, MeToj enter () BbI3bIBAETCS C JOIIOJIHUTEIb-
HBIM 3HaY€HHEM — P€3yJIbTaTOM TOJILKO YTO 3aBEPUIEHHON UT'PHI.

B saToMm ciydae Mbl BbI3biBaeM draw () ©, yTo6LI HApUCOBATD CO-
Jep:kuMoe creHsl Jlydmux pe3yipTaToB, Ipexkie YeM OTOOpa3uTh
JINAJIOrOBOE OKHO, ITPEJIAraloNiee 0Jb30BATEIO JOOABUTH CBOU
OYKH B CIIMCOK. 3aT€M BBI3bIBAEM IIPOMEKYTOUHYIO (PYHKIIUIO
showCustomAnswerDialog (), KOTOpas CO3JaeT 1 0To6pa>1<aeT
MOJIB30BATEIbLCKOE IMAJIOIOBOE OKHO @, NIPOJEMOHCTPUPOBAHHOE

Ha puc. 16.7.

To record your score of 353,
please enter your name:

Puc. 16.7. OkHo CustomAnswerDialog, no3sonsioliee nonb3oBaresnto
p.o6c|sm'b CBO€ MMS B CMUCOK IYUYLUMX Pe3ynbTATOB

Ecau nons3osarens Beioupaer NO THANKS (Her, criacu6o),
MBI IIOJIy9aeM BO3BPAIIEHHOE 3HaYeHHe None U IPOIyCcKaeM
OCTAJIbHYIO 9acTh 3TOro Metoza ©. B nporusnoM ciydae 6epem BO3-
BpaIlIeHHOC nMA 1 Z[O63.BJIHCM M 11 OYKU B Ta6JII/IIly @, BbI3bIBasd

MeTof 00bekTa HighScoresData. M nakonery, 0GHOBJIsIEM I10JI,
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BBI3bIBasI MeTOJ showHighScores (). Ecau B ero Boi3oBe HET pe-
3y/1bTaTOB @, HUYEro He HYXXHO JIeJIaTh, IIOCKOJIbKY TEKYIU CIIH-
COK y2K€ OTOOPaXKeH.

JInctunr 16.13 copep:KUT KOJ 111 OCTAJbHBIX METOJIOB 3TOTO

KJjacca.

def showHighScores (self): ©
# mnosiyuaem OuUKM U MMeHa, oTobpakaeM MX B IBYX [10JISX
scoreslList, namesList =
self.oHighScoresData.getScoresAndNames ()
self.namesField.setValue (namesList)

self.scoresField.setValue (scoresList)

def handleInputs(self, eventsList, keyPressedList): @
for event in eventsList:
if self.quitButton.handleEvent (event) :
self.quit ()

elif self.backButton.handleEvent (event) :
self.goToScene (SCENE PLAY)

elif self.resetScoresButton.handleEvent (event) :
confirmed = showCustomResetDialog(self.window, ©
'Are you sure you want to \n
RESET the high scores?')
if confirmed:
self.oHighScoresData.resetScores ()
self.showHighScores ()

def draw(self): @
self.backgroundImage.draw ()
self.scoresField.draw()
self.namesField.draw ()
self.quitButton.draw ()
self.resetScoresButton.draw ()
self.backButton.draw ()

def respond(self, requestID): ©
if requestID == HIGH SCORES DATA:
# cuena Jrpel 3anpocuiia BHCUIME UM HUSLME PEe3YJIbTaTh
# cospmaem cioBapb ¥ BO3BpallaeM e€Tro B ClieHy VI
highestScore, lowestScore =
self.oHighScoresData.getHighestAndLowest ()
return {'highest':highestScore, 'lowest':lowestScore}

Jluctunr 16.13. Metogs showHighScores (), handleInputs (), draw ()
nrespond () knacca SceneHighScores
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Mertox showHighScores () @ HaunHaeTcs ¢ 3ampocay 00BEeKTA
HighScoresData gByx crrckos: Torr-10 umen u pesyiasraros. OH Ge-
PeT BO3BpallleHHbIE CHUCKU U OTIPABJISET UX B IBA JJEMOHCTPUpPYE-
MBIX ITOJIs1 OTOOpakeHus. Ecim Bbl nepefaguTe CIICOK B METOJ,
setValue () 06bekTa DisplayText, OH OTOOPA3UT KAXKABII 3I€MEHT
B BU/IE€ OTAEJBHOI CTPOKHU. MBI MCII0/Ib3yeM OOBbEKTDHI DisplayText,
OOTOMY 4TO self.namesField BBIPOBHEHO IT10 JIEBOMY Kpalo, B TO Bpe-
MsIKakK self.scoresField BBIPOBHEHO II0 IIPaBOMY Kparo.

Metox handleInputs () @ ZOMKEH TOIBKO OPOBEPUTH U OTpea-
FUPOBATh HA HAXATHE Nob30BaTereM KHonok Quit, Back u Reset
Scores. Ilockosnbky kHONKa Reset Scores cTupaeT faHHBIE, MBI JJOJT-
JKHBI 3aIIPOCUTD IOATBEPKIEHUE, IPEXK/E YEM BbIIIOJHUTD TaKOE
neticrsue. CieoBaTeIbHO, KOT/IA MOJb30BATEb IEJIKAET 10 3TOU
KHOIIKE, MbI BBI3bIBAEM IIPOMEKYTOUHYIO (DYHKI[UIO
showCustomResetDialog () ©, 4TOOBI BBIBECTH JHUAJIOTOBOE OKHO,
npocsiliee NoJab30BaTeNsd HOATBEPAUTD, YTO OH AEHCTBUTEIbHO X0~
4eT OYUCTUTD BCE TEKYIUE PE3YJIbTATHI.

Metop draw () @ pHUCyeT BCe 31€MEHTHI B OKHE.

W naxownerr, meTos respond () © paspemnraer Apyroi crieHe 3a-
npamuBaTh nHPopManuo. FiMeHHO 3TO no3pouseT cueHe Mrpsor 3a-
IPOCUTh TEKYIIUE BbICIINE PE3YJbTATHI U A€CATbIE BbICIINE PE3YJIb-
TaTbl — MUHUMAaJIbHBIE OUKU, YTOOBI OIIPEAETUTD, IOMEIATh JIU
UI'POKA B CIIUCOK JIYUIIMX PE3yJbTAaTOB. BbI3bIBalonuii ornpasaseT
3HAYEHHE, KOTOPOE YKa3bIBaeT, KAKyI0 HH(POPMAIIIIO OH UIIET.

B nannOM ciyuae 3anpammubaeMoii mH(popManuei asiagercs HIGH
SCORES_DATA, KOHCTAaHTA COBMECTHOTO HCIIOIb30BAHUS U3 (aiina
Consmnts.py. ITOT METOJ BLICTPAUBAET CJIOBAPb U3 ABYX 3aIIPOLIEH-

HbIX 3HAYEHUI 1 BO3BpaMacT €Tro BbIBbIBaIOHICﬁ CIICHE.

®Daiin: Dodger/HighScoresData.py

IMocnepanii k1acc — HighScoresData, OTBEYAIONINIA 32 yIIpaBJIe-
HYe THPOPMAITUEH JIYUITUX Pe3yabTaToB. OH YUTAET U 3AITUCBIBACT
JaHuble B Bujie daitna popmara [SON. Onu Bcerga Xxpansarcs

B OITPEZICJICHHOM IOPSIKE, OT GOJIBIIETO KOJINYECTBA OYKOB K MCHbB-
memy. Harpumep, gaitn, npeacrasasiomuii 10 BeIcimx pesyrbTa-

TOB, MOJKET BBIIVIAACTD CJACAYIOMNM 06pa30M:

[['Moe', 9871, ['Larry', 8121, ... ['Curly', 59711

B sinctunre 16.14 npogeMoHCTpUPOBAH KOJ KJIACCa

HighScoresData.
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# Kmacc HighScoresData
from Constants import *
from pathlib import Path

import json

class HighScoresDatal() :
"""Oary IaHHBIX COXPaHeH B BMUIe CIMCKa COMCKoOB B dopmaTe JSON.
Kaxmoent CHOMCOK COCTOMT M3 MMEHM UM OUYKOB:
[ [vms, ouxmu], [mMsa, oukmu], [MMS, OUKM] ...]
B sTOM kJjlacce BCe OukM xpaHaTrcsa B self.scoresList.

OukM B CIMUCKE YIIOPAOOYEHEl OllpeleJIeHHBIM o6pa30M, OT BBICIIMX K HM3IVM.

[IRIR1]

(1] def  init (self):
self.BLANK SCORES LIST = N _HIGH SCORES * [['----- ', 01]
2] self.oFilePath = Path('HighScores.json')

# npobyeM OTKPHTL M 3arpPy3UTh IHAHHBE M3 bania OaHHBIX
try:
(3] data = self.oFilePath.read text()
except FileNotFoundError: # Her danna, CTaBuM B 3HaUeHUe
# "mycTele OukM" M COxXpaHseM
(4] self.scoreslist = self.BLANK SCORES_ LIST.copy ()
self.saveScores ()

return

# ®anyn cymecTByeT, 3arpyxkaem ouku JSON-bdaria
e self.scoresList = json.loads (data)

(6] def addHighScore (self, name, newHighScore):

# ymeM nomxonsumee MeCTO s HOOaBJIEHMS HOBBEIX BBICIMX OUYKOB
placeFound = False
for index, nameScorelList in enumerate(self.scoreslList):
thisScore = nameScorelList[1]
if newHighScore > thisScore:
# BCTaByiseM B COOTBETCTByIlEe MECTO, yoajisgeM
# MOCJIemHIn 3alMcCh
self.scoresList.insert (index, [name, newHighScorel])
self.scoresList.pop(N_HIGH_SCORES)
placeFound = True
break
if not placeFound:

return # pesysbTaT He NPUHAOJIEXUT CIUCKY

# coxpanseMm OOHOBJIEHHHE pPe3yJibTaTH

self.saveScores ()
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(7] def

(8] def

(9] def

[10] def

saveScores (self) :
scoresAsJson = json.dumps (self.scoresList)
self.oFilePath.write text (scoresAsJson)

resetScores (self) :
self.scoresList = self.BLANK SCORES LIST.copy ()
self.saveScores|()

getScoresAndNames (self) :

namesList = []

scoresList = []

for nameAndScore in self.scoresList:
thisName = nameAndScore[0]
thisScore = nameAndScore[l]
namesList.append (thisName)

scoresList.append(thisScore)
return scoresList, namesList

getHighestAndLowest (self) :

# DmemenT 0 — 5TO BHCWAS 3anucCh, B3JeMeHT -1 — Hu3mas
highestEntry = self.scoresList[0]

lowestEntry = self.scoresList[-1]

# mostyyaem pesysbTaT (sieMeHT 1) KaxOoro IMIONCHIMCKAa
highestScore = highestEntry[1l]

lowestScore = lowestEntry[1l]

return highestScore, lowestScore

JIuctunr 16.14. Knacc HighScoresData

NMPUMEYAHMUE

B Mmeroge init () @ MbI CHaYasa CO3JAAMM CIIMCOK BCEX IIy-
crbIx 3anuceit. Mcmosnb3yem Moaysns Path, 9To6bI cO3/1aTh OGBEKT

IYTU C MECTOIOJIOXKEHHEeM (aiiaa JTaHHbIX @.

IIpogeMoHCTpHUPOBAHHDIN B IPUBEAEHHOM JUCTUHIE€ IYTh HAXO-
JUTCS B TOU JKe MallKe, YTO U KOJ. DTO XOPOIIO IOAXOAUT JIJId U3yde-
HUS KOHIenuu# (paiaoBoro BBoja 1 Bbioaa. OHAKO, €CIU BbI
cobupaeTech COBMECTHO HCIIOJIb30BATH CBOIO IIPOTPAMMY C JIPYTH-
MU JIIOABMH JIJISI UTPBI Ha UX KOMIIBIOTEPAX, OyACT JTydINe 3aeHCTBO-
BaThb JAPYroii IyTh B JJOMAIIHEN ITallKe II0Jb3oBaTe . Ero MoxxHo
MTOCTPOUTD CACAYIOINIM 0OpPA3OM:

import os.path

DATA FILE PATH = os.path.expanduser ('~/DodgerHighScores.json’)
nuin

from pathlib import Path

DATA FILE PATH = Path ('~/DodgerHighScores.json') .expanduser ()
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Janee mocMOTpUM, €CThb JIU Y HAC YK€ COXPAaHEHHDIE BBICIINE
OYKH, IPOBepUB Haanuue (paiira faHHbix ©. B mpoTusHOM Ciy-
qae @ MbI yuTAaEM CcogepkuMoe daiiia @ u npeodbpasyem popmar
JSON B crimcox ciuckos.

MeTop addHighScores () @ oTBeyaeT 3a J06aBIEHUE HOBOTO
BBICIIIETO Pe3yabTaTa B CIMCOK. IIOCKOJIbKY JaHHBIE BCETAA XPaHAT-
Cs B OIIPEJICJICHHOM IOPS/IKE, MBI IEPEOHPAEM CIIHCOK OYKOB, ITOKA
HE HaliZieM COOTBETCTBYIOIMUU UHJEKC, M BCTABJIAEM HOBOE UM
u ouku. IToCKOJIbKyY 3Ta onepanusa pacIIMPUT CIIMCOK, MbI yAaI1€eM
ITOCJIETHUI 3JIEMEHT, YTOOBI COXPAaHUTD TOJNBKO TOM-10. MBI TakKe
I POBEPHUM, ACHCTBUTEIBHO JIX HOBBIE OUKU JIOJKHBI OBITH J0OABIIC-
HBI B clTCOK. M HakoHen, BbI3bIBAEM saveScores (), 4TOOBI coXpa-
HHUTDb PE3YJILTATHI B (DAiI JaHHBIX.

Meropx saveScores () @ coxpaHsieT JaHHbIE OYKOB B ¢aiir ¢op-
maTa J[SON. OH BBI3BIBAETCS U3 PA3HBIX MECT.

Metojn resetScores () ® BbI3bIBAETCS, KOTJ[A TIOJIb30BATEND CO-
00IIaeT, YTO XO4YEeT COPOCUTH BCE MMEHA M OYKHU JIO HAYaIbHON TOY-
KM (BCE IIYCThIC UMEHA M OYKH YCTAHOBJICHBI B 3HAYCHHE HOJIB). MBI
BBI3BIBAEM saveScores (), 4TOOBI Iepe3anucaTh (aii TaHHbIX.

Mertog getScoresAndNames () © BbI3BIBAETCH CIIEHOMU Jlyammnx
PE3YJIBTATOB, YTOOBI IOJAYIUTH TOI-10 OUKOB 1 MMeH. MbI Iepe6u-
PaeM CIIMCOK CIIMCKOB JIAHHBIX JIYUIITUX PE3YJIbTATOB, UTOOBI CO3/IaTh
OJINH C OYKAMH U IPYTOIi C IMEHAMH; 06a CIIMCKA BO3BPAIIAIOTCA.

H naxonen, cruena JIlydmmux pes3yJabTaToB BbI3bIBAECT METO/,
getHighestAndLowest () ®, 4TO6BI HOJIYIUTDh GoJIbIINE U MEHD-
mue ouky B Tabaure. OH NCIOIB3yeT 3TU CBEACHUS, YTOOBI OIIpe-
JICTTUTB, MOJXOAUT JIU PE3yIbTAT ITOTb30BATEIS JIJIsI JOOABICHUS €O

NMEHU 11 OYKOB B Ta6JII/II_Iy JIydIInX pe3yJabTaTOB.

JononHeHusa K urpe

O6mas apxuTeKTypa ABJAgeTCI MOAYJIbHON, YTO 06€CIIeYNBAET ITPO-
croty Mopudukanuil. Kaxmas ciieHa HHKAICYJIUpyeT COOCTBEHHbIE
JJAHHBIE U METO/bI, B TO BPeMs KaK B3aUMOJEHCTBIE U HABUT AU
006pabaTbIBAIOTCA MEHEIKEpOM clieH. /lonosnenns MoryT o6paba-
TBIBATLCA B OJHOH ClIeHE, HUKAK HE BJIUSA HA JPyTHE.

Hanpumep, BbI MOKETE 3aXOTETh, YTOOBI II0JIb30BATEh HAUU-
HaJl UT'PY C HECKOJIbKUMU KU3HAMU. Torna, BMECTO TOr0O YTOOBI 3a-
BEPIIUTD UTPY, KaK TOJIbKO MUKTOrpamMma Mrpoka sajener 3ozes,

InporpaMMma yMEHbIIUT KOJIUICCTBO JKHU3HEU Ha CAMHHNIY, 4 UT'Pa

488 Yacrs IV. Ucnonb3osanne 00N & paspabotke urp



3aBEPIINTCS, KOTAAa OHU Bce 3akoH4arcs. [logo6HOe n3meHeHue ot-
HOCHUTEJLHO JIEFKO PEATNU30BATD, M OHO IIOBJIUSAET TOJILKO Ha CIIEHY
Hrpsor.

Jlpyras ujes 3akjio4aeTcs B TOM, 4YTO IOJIb30BATEIb MOXKET Ha-
9aTh C HEGOIBIINM KOJIHMYECTBOM 60MO, KOTOPBIE MOKET B30OPBATh,
OKa3aBIINCh B O€3BBIXOAHOM I10JIOKEHUH, TEM CAMbIM YHUUTOXUB
3J10/1€€B B IIpeeIaxX 33/[aHHOI'0 paiuyca BOKPYT NUKTOrpaMMbl Mr-
poka. Yncio 60M6 GyAeT YMEHBIIATHCS MOCJIE KaXKI0T0 UX IIpUMe-
HEHUS, IOKA HE JJIOCTUTHET HYJIA. DTO U3BMEHEHHE IOBJIUSAET TOJbKO
Ha KoJ ciieHnl Mrpol u Menekepa 31o7€ees.

My, BO3MOKHO, BBI 3aXOTUTE OTCJICKUBATH OOJIBIIIE JIYUIIIX
pesyabraros, ckaxeM 20 BMecto 10. [Togo6HOE N3MEHEHHE MOXKHO
BBIIIOJIHUTD B clieHe Jlydmux pesyjibTaToB, He IIOBJIUAB Ha CIIEHbI

Hrper u [IpusercTBus.

B aT0ii rmaBe g mposeMOHCTPUPOBAJ, KaK CO3/IaBaTh U UCIIOIb30-
BaTh AMaIorosbie okHa Yes,/No 1 11aiorosbie OKHa C OTBETOM: KaK
TEKCTOBYIO, TaK U IOJb30BATENbCKYIO BEPCUU. 3aTE€M MbI COCPEJIO-
TOUYMJIMCh HA CO3/JAHUU TIOJTHOLEHHOH 00BEKTHO-
OPHUEHTHUPOBAHHON IporpamMmel urpsl Dodger.

Mb1 npuMeHMIN MOAYIb pygwidgets JJIs BCEX KHOIIOK, 0TOOpa-
JKEHMI TeKCTa U IoJiel BBOJIA TEKCTa, a MOAy/Ib pyghelpers — s
BCEX JIUAJOTOBBIX OKOH. SceneMgr MO3BOJUJ HaM pa3buThb UTPY
Ha 6oJiee MEeJIKHE, JIydllle yIpaBisgeMble yacTh (00bEeKThI Scene)

U IepeMEIAThCA MKy CIIEHAMMU.
Hrpa ncnoib3zosajia u MpoJEMOHCTPUPOBATIA CAEAYIOMME 00D

C€KTHO-OPHUCHTHUPOBAHHbIC KOHIICIIITH.

HMNuakancynamusa. Kaxnas criena o6padbaTeIBaeT TOIBKO TO, UTO

crieriupUIHO JJIs1 STOU CLEHBI.

IMonumopdusm. Kaxpasa ciiena peaainsyeT OJMHAKOBbIE

METOJIbI.

HacinegoBanme. Kaxxjas crieHa HacjeqyeT OT 6a30BOro KJ1acca

Scene.

OGpbexT AUcCHIeT4Jepa 00BEKTOB. CI_ICHa I/II‘pr HCIIOJIb3YET KOM-

IIO3UIIUIO JIJIA CO3JaHUA o0beKTa MCHEKEpa SHOHCCB self.
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oBaddieMgr u oO6beKTa MeHe/Kepa FepoeB self.oGoodieMgr,

Ka)K,Z[beI 13 KOTOPBIX YIIPABJISACT CIIMCKOM CBOUX 00'bEKTOB.

O6mue KOHCTAaHTBI. MBI TpUMEHSAEM OT/AEIbHBIC MOAYIIH A
I'epoes u 3nozees, a gpaiin Constants.py MO3BOISAET C JIETKOCTHIO

COBMECTHO MCIIOJIb30BATb KOHCTAHTBI B Pa3HbIX MOJYJISX.



IWWABJIOHbI MTPOEKTUPOBAHMUA
U PE3IOME

B 3aBepmaromeii riase g IIO3HAKOMJIIO Bac C €I1e
OIHOU KOHLIeNIIHeH 00bEeKTHO-OPUEHTUPOBAHHOTI'O

IIPOTPAMMUPOBAHUS — C UAOLONAMU NPOCKMUPOBA-

HUA, KOTOPBIE IMPEJACTABISAIOT CO60I MHOTOKPATHO
npumeHsaemble pemenus OOIT 114 4acTo BO3HUKAIOMIUX
I POrPaMMHBIX IIPOGIeM. B 3TOil KHUTre MBI YK€ BUAEIN OAUH
MIabI0H TPOEKTUPOBAHUS: UCIIOJIb30BAHNE OOBEKTA JUCTIETIEPA
OOBEKTOB IS YIPABJICHUS CIIICKOM MJIN CJIOBApeM 06beKTOB. MHO-
JKECTBO ITOJTHOLIEHHBIX KHUT OBbLJIO HAIIMCAHO 110 TeMe IabJI0HOB
IPOEKTUPOBAHMS, IIOITOMY MbI HE GyIeM pacCMaTpPUBATD UX BCeE.
B sroii rmaBse s cocpegoTouych Ha madaone MVC (Model View
Controller, MogeIb-IpeCTaBICHIE-KOHTPOJLIEP), KOTOPBIX
HCITOTb3YETCSA 151 Pa30UBKH CHCTEMBI Ha 6ojiee MeTKne, 6oee
yIIpaBJisieMble U JIerde u3MeHnsembie yactu. M B koHIle s mogseny

kparkue uroru no OOIL
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Mopens lNMpeacrasnenne Konrponnep

Ia6si0n npoexrupoBanus Modeas [Ipedcmasaenue Konmpoanep
(MVC, Model View Controller) o6ecrieanBaet 4eTKOe pasieicHIe
MeX/Jly HAGOPOM JaHHBIX U CIIOCOGOM UX IIPEJCTABICHU 10JIb30Ba-
teo. OH pazgeseT (PyHKIHMOHAIBHOCTD HA TPU YaCTU: MOJEJIb,
[PE/JICTABICHUE H KOHTPOJLIEP. Y KAXK/JOH €CTh YETKO OIPEAC/ICH-
HbI€ O0A3AHHOCTH, U KAXKAAs PEAM3YEeTCs OAHUM UJIU HECKOJIb-
KUMH OOBEKTAMU.

Mopgenb xpaHuT fanusle. [Ipencrasienue oTsedaeT 3a ©300pa-
JXKEHUue I/IHq)OpMaI_II/II/I MOJ €U OJHVM M3 MHOXKXE€CTBA BO3MOKHBIX
crtoco60B. KoHTpo1I€p 06BIYHO CO3/Ia€T MOAETDh U TPOCMATPUBAET
00BEKTBI, 06pabaThbIBaeT BCE B3ANMO/AEHCTBU A IIOJIb30BATEICH, CO-
061aeT MogeIn 00 N3MEHEHUAX ¥ TOBOPUT IIPEACTABIECHUIO OTO-
OGpakarhb JaHHbIe. biarogaps aToMy pasieeHuIo CUCTeMa CTaHO-

BUTCSI HEBCPOSITHO IIPOCTA B O6CJIY}KI/IB8.HI/II/I " MO,HI/I(l)I/IKaI_II/II/I.

Mpumep oro6parxenuns daiina

B xagecTBe xopomrero npumepa mabdaora MVC paccmMoTpuM crio-
co6bI oTobpaskeHus paitros 8 macOS Finder o Windows
Explorer. /lomycTiym, y Hac €CTh ITaNIKa, CoAep:Kamas deTeIpe daiiaa
u Ho;:[narncy. KoHeuHBIl1 1TOIb30BaTEIb MOKET pemuThb OTO6paSI/ITI)

9TH 2JIEMEHTBI B BUJIE CIIUCKA, KAK HA PUC. 17.1.

Name

: MyDocumentation.docx
= MyDocumentation.pdf
*| MyOtherProgram.py
| MyProgram.py

> Sub Folder

Puc. 17.1. @ainsl B nanke, NoOKa3aHHbIE B BUAE CIIMCKA

B xauecrBe AJIBTEPHATHUBDI ITOJIb30OBATCJ/Ib MOKET PEIINTDH OTO-

OGpa3uTh 3TU K€ ATEMEHTHI B BU/JIC TUKTOTPAMM, KaK Ha pHUC. 17.2.

Prinos ooEx

MyProgram.py MyDocumentation.docx Sub Folder

MyOtherProgram.py MyDocumentation.pdf

Puc. 17.2. ®aiinsl B nanke, NoKa3aHHbIe B BUAE MUKTOTPAMM
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Hcxonuble JaHHbBIE 11 0OOUX OTOOPAKEHUI NJEHTUYHBI,
HO IIpEJCTaBIeHHE NH(POPMAIUHU IT0Jb30BATENIO OTIUIAETC .
B sTOM npumepe gaHHbIE — CIUCOK (DAiiIOB U ITOJIAIIOK; OHU XPa-
HATCA B 00beKkTe Mojgenu. OOBEKT IPECTABIECHUI OTOOPAKAET
JaHHDIE TI0OLIM BEIOPAHHBIM II0JIb30BATEIEM CIIOCOOOM: B BUJIE
CHUCKA, TUKTOIPaMM, B BIJIE ITOPOOHOTO CIIMCKA U Tak ganee. Kon-
TPOJLIIEP TOBOPUT IIPE/CTABICHUIO OTOOPAXKATH NHPOPMAIIHIO

B BbI6paHHOI>i II0JIb30BATE€JIEM KOMIIOHOBKE.

Mpumep cTATUCTUUECKOTO OTOGpPaIKEeHUS

Puc. 17.3. JaxHbie 6pocka KocTe B BUAE TMCTOTPAMMBI

B xadecTBe 6oJiee mokasaTeabHOro NpuMepa madrona MVC
JaBaiiTe pACCMOTPUM IIPOrpaMMy, KOTOPAs UMUTUPYET OPOCaHUe
[apbl KOCTEH MHOTO Ppa3 U OTOOPAKAET Pe3yabTaThl. B kakaom
OGpocCKe MbI CTaHEM JOOABJISTD 3HAUCHU S JBYX KOCTEH, IO3TOMY
CyMMa, KOTOPYIO HA30BEM Pe3YAbMAaAmoM, JOTKHA ObITh MEXKJY 2

n 12. /laHHBIE COCTOSAT U3 MOJICUECTA KOJIUYECTBA OPOCKOB KAXKIOTO
pesy/IbTaTa U IMPOLEHTA OT OOIIEro KOJIN4ecTBa GPOCKOB, KOTOPOE
COCTABJISIET KAKABIH pesynbrar. [IporpaMmma MoxKeT 0TOOpaXaTh UX
B TPeX PA3JTUIHBIX IPEACTABICHHUSX: B BU/J€ TUCTOTPAMMBI, JI11a-
rpaMMBbl ¥ TEKCTOBOH TabuIbl. I10 yMOIIaHUIO OHA HCIIOTb3YeT
FUCTOTPAMMY M OTOOPAKAET PE3y/IbTATHI IOCIE HMUATAIINY OPOCKA

napsel kocreit 2500 pas. [lockoynbKy aTa mnporpaMma npegHasHadeHa
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JIAIIB 7151 paboueii gemMoHcTpanuu madaona MVC, mel crenepu-
PYeM BBIXOAHBIE JaHHBIE, UCIIOJIL3YA pygame U pygwidgets. g
3HAKOMCTBa C 60J1ee NpodeCcCUOHATLHLIMU I'PpaduKaMu U 0TOGpa-
JKEHUSMU 1 IPEeJlaraio BaM o0paTUTLC B OUGINOTEKN BU3yaInu3a-
nuu gfanebix Python, rakue kak Matplotlib, Seaborn, Plotly, Bokeh
U Ipyrue, KOTOpble CIPOEKTHUPOBAHDI JJIg 3TOH IeJIN.

Puc. 17.3 remoHcTpHpYeT JaHHbBIE, OTOGPAKEHHBIE B BUJIE I'HCTO-
I'PaMMBbl.

ITox KX IbIM CTOJIOLIOM YKa3aH Pe3yabTaT, KOJUYeCTBO GPOCKOB
C 3TUM PE3YJLTATOM U €TI0 IIPOLIEHT OT OOIIEro 4ucjia 6pocKkoB. Ber-
CoTa KaXKJIOI'0 CTOJIOIA COOTBETCTBYET KOJTMYECTBY (MU IIPOLIEH-
Ty). Haskarue xnonku Roll Dice BHOBB 3aIryckaeT MMUTAIUIO, MIC-
II0JIb3Y$l YMCJIO GPOCKOB, yKa3aHHOE B 110J1e BBoja. ITosb3oBarenn
MOJKET IIEJIKATD I10 Pa3HBIM IIE€PEKJII0YATEIIM, YTOOLI IPOJEMOH-
CTPUPOBATH Pa3HbIE IIPEJCTABIEHU TEX e JaHHbIX. Eciu oH BbI-
6upaet nepekaovarensb Pie Chart, napopmanus oTobpaxaercs

Kak Ha puc. 17.4.

Puc. 17.4. [lanHbie 6pocka KocTei B BUAE AUATPAMMBI

Eciu nmonw3oBaresnb BbI6I/Ipa€T nepexaodgare/ib Text, JAAHHBIC

0TOGPAKAIOTCSI KAk Ha puc. 17.5.
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Puc. 17.5. JaxHbie 6pocka KocTel B BUAe TeKCTa

TTosb3oBaTenb MOKeET MOMeHATH 3HadeHne noJisi Number of
rolls, 9TOOBI 6pocaTh KOCTU CTOIBKO Pa3, CKOJBKO OH XOUET. DTU
JAaHHBIE B 3TOI MPOTrpaMMe OCHOBAHBI HA CTATUCTHUKE U IIPOU3BOJIb-
HocTH. OYeBHUIHO, YTO IIPH APYTUX pasMepax BBIOOPKU TOUYHOE KO-
JITYECTBO OYAET OTINYATHCS, HO IPOIEHTHOE COOTHONICHUE BCETAA
JIOJKHO OCTABATHCS IIPUMEPHO OAMHAKOBBIM.

A He Gyny TOKA3BIBATh 3/1€Ch BECh JINCTUHT IPOTPAMMBI, HO CO-
CPEIOTOUYYCh HA HECKOJIBKHUX KJIOUEBBIX CTPOKAX, KOTOPBIE IEMOH-
CTPHUPYIOT YCTAHOBKY U IIOTOK yIpasieHus B madirone MVC. ITo-
Has IporpamMMa JIOCTYITHA JUUIsSl 3aTPY3KH BMECTE C OCTATbHBIMU
pecypcamu aroit kuuru B nanke MVC_RollTheDice. ITanka cogep-
KAT caepyonue aiabr:

Main _ MVC.py — ocunosHoii ¢paiin Python;
Controller.py conepxut knacc Controller;
Model.py copepxut kaacc Model;

BarView.py copepxuT Kiaacc BarView, KOTOPBIH OTOOpa)kaeT
THCTOTPAMMY;

Bin.py conep:KuT Kaacc Bin, KOTOPBII PUCYET OQUH CTOIGEI]
B THCTOTPAMME;
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PieView.py conep:XuT KJacc PieView, KOTOPBIl OTOGpaKaeT

JAyarpamMmy;

TextView.py conepXuT Kjaacc TextView, KOTOPBIH OTOGpakaeT
TEKCTOBOE IIPEJCTABICHUE;

Constants.py copep>XUT KOHCTAHTDI, UCIIOIb3yeMbI€ HECKOIb-

KMMM MOAYJISAMM.

OcHOBHas MPOrpaMMa CO3/[A€T FKIEMILISAP OOHEKTA
Controller U BBINOJHSIET OCHOBHOM UK. Kox B OCHOBHOM 1IUKIIE
IIEPEHAIPABJIAET BCE COOBITUSA (KpoMe cOObITUSA pygame . QUIT) s

06pabOTKN KOHTPOJLIEPY.

Kontponnep

KonTtpostep asisercs gucneTdepoM Bceil nporpaMmbl. OH Hauw-
HAET C CO3JJaHMs SK3EMILIsIpa 060bekTa Model. 3aTeM co3aeT

I10 3K3EMILTSPY KXKAOI0 U3 0OBEKTOB PAa3JUMYHBIX IIPEACTABICHUI:
BarView, PieView u TextView. Huxe npeacrasies Hada IbHbBIN

KoJX B MeTose init () KaaccaController:

# cosmaeM BK3eMINIAP MOLEJN

self.oModel = Model ()

# cosmaeM 3K3eMINIAPH OOBEKTOB Pa3JIMUHBIX [IPEICTaBIIEHUN
self.oBarView = BarView (self.window, self.oModel)
self.oPieView = PieView(self.window, self.oModel)
self.oTextView = TextView(self.window, self.oModel)

Korma o6bekT Controller cO3MaeT SK3EMILIAPDI 3TUX O0bEK-
TOB View, OH IepejaeT 00beKT Model, 4TOOBI KaKAbIi OO LEKT
View MOT 3alIpOCUTDb HH(OPMAIINIO HAIIPAMYIO y Mogean. Pasmmy-
Hble peasnsanuy madnrona MVC MOTyT o-pa3HoMy o6pabaThIBaTh
B3aUMOJEICTBUA MEXK/Y STUMHU TPEMS 3JIEMEHTAMM; HaIIpUMeED,
KOHTPOJUIEP MOKET JIefiICTBOBATDh KAaK IIOCPEHUK, 3aIIpallnBas JaH-
HBIE Y MOJIE/TU U TIEpEHAIPaBJIAs UX TEKYIIEMY IIPE/ICTaBICHUIO,
BMECTO TOTO YTOODI Pa3pEeIUTh MOZAEIN 1 IPEACTABICHHIO B3aUMO-
JeHCTBOBATD HAIIPSAMYIO.

KonTpoJszep pearupyer Ha Bce, HaXOAAIEeCs 3a IpeeIaMu
9YepPHOro NPsAMOYroJbLHUKA B OKHE, BKJIIOUas Ha3BaHMe, U300paxe-
HUe KocTeit u nepexaiovarenu. OH pucyet kHonku Quit 1 Roll
Dice u pearupyer, Korja OHA HA)XUMAIOTCH, @ TAKXKe 00padaTbIBaeT
JM06bIe U3MEHEHU A, KOTOPbI€ BHOCUT II0JIb30BaTEIb B YHCJIO

OGPOCKOB.
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O6mbekT Controller XpaHUT TEKYIUI OOBEKT View, KOTOPDLIH
onpezesaeT, KaKoe IIPeJCTaBIeHNue OTOOPaKAeTC s B JaHHLIH MO-
MeHT. [lo ymorg9anuio Mbl ycTaHaBJIMBAEM €I'0 B 0O0BEKT BarView

(rucTorpamma):

self.oView = self.oBarView

Korza nonpsosaTenb MeaKaAET 110 KHOIKE IepeKIoJyaTe N,
Controller ycTaHaBJIMUBAET CBOH TeKymuil 00bEKT View B HOBOE
BLIOPAHHOE IIPE/CTABIECHNUE U TOBOPUT HOBOMY OO'LEKTY View OOHO-

BUTD ceOsl, BbI3bIBAS €ro MeToj update ():

if self.oBarButton.handleEvent (event) :
self.oView = self.oBarView
self.oView.update ()

elif self.oPieButton.handleEvent (event) :
self.oView = self.oPieView
self.oView.update ()

elif self.oTextButton.handleEvent (event) :
self.oView = self.oTextView
self.oView.update ()

Ilpu 3amycke 1 Kak/bIil pa3, KOT/a II0Ib30BATE b MIEJIKAeT
no kHonke Roll Dice, koHTpoJUIEep IpoBepsieT YnucjI0 OPOCKOB, YKa-
3aHHOe B nosie Number of rolls, u roBopuT MOzie/ I CreHEPUPOBATH

HOBBIEC JTAHHbIE!

self.oModel.generateRolls (nRounds)

Bce npejcrasiaenus noauMop@HbI, IO3TOMY B KaK/JI0M ppeiime

00beKT Controller BbI3bIBAET METOJ draw () TEKYIIEeTr0 oObeKTa

View:

self.oView.draw () # MHCTPYKTHpyEeM TeKyllee MIpelcTaBiieHue
# HapucoBaTh cebs

Mopgenb

Mosenb OTBETCTBEHHA 32 MOJyIeHNE (M MOTEHITHAIbHOE OOHOBIIE-
Hue) nHpopmanuu. B aToi mporpaMmMe o6bekT Model MPOCT: OH
UMHUTHPYET OPOCOK Maphbl KOCTEH MHOXECTBO pa3, COXpaHSIET
PE3YAbTATHI B IEPEMEHHBIX SK3EMILISApa U COOOIMAET JaHHbBIE, KOT/A
UX 3aIIPAIIUBAET OOBEKT View.
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Korza sanpammuBaloT creHepupoBaHHbIE JJAHHDBIE, MOJIEJIb BbI-
HOJHSAET NUKJ, UMUTHPYIOIMUIA OPOCOK KOCTEH, U COXPAHSET €I0
UTOT B JBYX CJ0oBapsax: self.rollsDict, KOTOPBIH UCIIOJb3YET
Ka’K/bIi PE3yAbTaT B KA4€CTBE KJII0Ya U KOJMYECTBO B KAUeCTBE
3HaueHUsdA, U self.percentsDict, KOTOPBINA UCHONL3YET KaKAbIN
PE3YJIbTAT B KQUECTBE KJIOYA U IPOIEHTHOE COOTHONICHNE OPOCKOB
B KaueCTBE 3HAYECHUS.

B 6os1ee c10KHBIX TpOrpamMMax MoOJIEJIb MOKET II0JIy4aTh CBOU
JIAHHBIE U3 6a3bI JAHHBIX, HHTEPHETA UJIH JIPYIUX UCTOYHUKOB. Ha-
npumep, 06beKT Model MOXKET OGCTYKHUBATH OUPIKEBYIO HHPOpPMa-
IIMIO, JileMoTrpapuyecKue JaHHbIE, CBEAEHUS O TOPOJICKOM >KIJIbE,
IIOKa3aTe/IM TeMIIEPaTyphl U TaK Jjajee.

B sToit Mmogenu meton getRoundsRollsPercents () BbI3bIBAET-
c 00'bEKTaMU View ISl U3BJCUCHUS BCEX JAHHBIX cpasy. OxHako
MOJIEJTb B COCTOSITHUH COJIEPKATh OOJIbIIEe MH(POPMAIINHU, YEM MOXKET
MOHAJOOUTHCS KaKOMY-THO0 nmpeacTasiaeHuio. CirejoBaTeIbHO, pas-
JINYHBIE OOBEKTHI View CIIOCOOHBI BBI3BIBATH PA3THIHbBIC METO/[bI
B 00beKTe Model, 4TOGBI 3aNIPAIIUBATh PA3TMIHYIO HH(POPMAIIIIO
OT OIHOM U TOM K€ MoZeU. S BKIIoumn B IpuMep MPOrpaMMbl He-
CKOJILKO JIOTIOJTHUTEJIbHBIX METOOB reTTepa
(getNumberOfRounds (), getRolls () mgetPercents () ), mpo-
I'PaAaMMUCT MOXET UX UCII0Jb30BATH IIPU CO3JAHUH HOBOT'O OO'BEKTA
View, 4TOOBI OAYYUTD TOJILKO T€ JJAHHBIE, KOTOPBIE 3AX0YET OTO-

6paBI/ITb 9TO HOBOC IPEACTABJICHUC.

lMpeacraBnexnne

O6bekT View OTBeYaeT 3a IMOKa3 JaHHBIX ITOJIb30BaTe 0. B Hamem
IIpUMEPE NPOrPAMMBbI Y HAC €CTh TPU PA3JIMYIHbBIX o0beKTa View,
KOTOpPBIE JIEMOHCTPUPYIOT OJHY U Ty XK€ UCXOAHYIO MH(pOPMAITHIIO

B TPEX Pa3IUIHBIX (DOPMAX; KAXKABIH OTOOPaXkaeT MH(POPMAITHIO
BHyTpI/I LIepHOI‘O HpHMOyI‘OJII)HI/IKa B OKHEC. HpI/I SaHYCKe 1 KOorga
MOJIb30BaTeNb meakaeT rmo kHonke Roll Dice, KoHTposIep BBI3LI-
BaeT MeTof update () Tekymero oobekTa View. 3aTeM Bce O6BEKTHI
View BBIIOJHAIOT OAWH U TOT K€ BbI30B 00beKTa Model, 4TOODI

IIOJYYUTDH TEKYIIUE JaHHDbIC!

nRounds, resultsDict, percentsDict =
self.oModel.getRoundsRollsPercents ()

3areM 06beKT View popMaTUpyeT HHGPOPMAIIHIO COOCTBEHHBIM

CIIOCOOOM U OPEACTABJIACT €€ I10JIb30BATCIIIO.
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NMpenmyuwecrea wabnona MVC

IITa6aor mpoekTnposarusa MVC paséuBacT 0653aHHOCTHU Ha Pas-
JIYHBIE KJIACCHI, KOTOPBIE JeHCTBYIOT HE3aBUCUMO, HO paboTaioT
COBMECTHO. BoicTpanBaHue KOMIIOHEHTOB KaK OT/AEJIbHBIX KJIACCOB
1 MUHUMHU3AINA B3aUMOACHCTBUH MEXAY MOJYICHHBIMA OO hEK-
TAMU HO3BOJIAIOT KaX/IOMY OTAEJIbHOMY KOMIIOHEHTY ObITD IIPOLIE
U MEeHee IIOABEeP>KeHHBbIM omnbkaM. Kak ToJIbKO onpeesieH nHTep-
¢efic KaK/JOr0 KOMIIOHEHTA, KOJ{ KJTACCOB MOTYT IHCATh JaXe pas-
HbIC HpOI‘paMMI/ICTI)I.

B moaxone MVC kax /b1l KOMIIOHEHT JIEMOHCTPUPYET OCHOBHBIE
korrennnu OOIL: makancyrsanmo n abcrpakiuio. Mcmoabsys
CTPYKTypy 06bekTa MVC, MOsieTh MOKET N3BMEHUTh BHYTPEHHUN
CII0CcO0 MpeACTABICHUS JAHHBIX, HE BIUASI Ha KOHTPOJUIEP HIN
npejctapireHue. Kak paee ymoMHHAIOCH, MOZIETb MOXKET COAEP-
JKATh GOJIBIIE JAHHBIX, YeM TPEOyeTC TI060MY OTAEIBHO B3ITOMY
npexacrapiaeHuio. [Toka KOHTpoOJLIEp HE MEHAET CIIOCOO CBOETO
B3aMMOZEUCTBUA C MOJEJIBIO U Ta IPOAOJIKAET BO3BPALATh 3aIIpa-
MIUBAEMYIO HH(POPMALHIO IPEACTABICHHUIO COTJIACOBAHHBIM CIIOCO-
60M, MOZIC/Ib MOXKET JOOABIATEH HOBBIC JAHHBIC, HE HApyIIas paboTy
CUCTEMBI.

Mognens MVC Takske ynpomaeT fobasaeHne yaydmenuii. Ha-
[IpUMep, B HAIIEH IporpaMme 6pocaHus KOCTEi OHA CIIOCOOHA OT-
CJIeKUBATh KOJIMYECTBO PA3JTMIHBIX COYETAHUH GPOCKOB JIBYX KO-
CTeH, COCTABISIONUX KAK/BIH Pe3yIbTaT, HAIIPUMEP MoaydeHue 5
myTeM Bbiopoca 1 u 4 nm 2 u 3. 3aTeM MBI MOXEM U3MEHUTD ITPE-
craBJieHue BarChart, 4To0bI IIOJIYYUTD dTY JOIIOJHUTEIbHYIO NH-
opManuio oT MOJEIN U IOKA3aTh KaXAbIH CTOIOEL, pa3feJIeHHbIN
Ha 6oJIee MEJIKHE CTOJIOLBI /IS OTOOPAXKEHU S IPOLEHTHOI'O COOT-
HONIEHUS KaXOI'0 COUETAHUS.

JI106011 06BEKT View MOTHOCTHIO HACTPAUBAECMBINA. TextView
MOJKET UCITIOJIb30BATDH I[pyI‘I/IC ]leI/I(pTI)I "n nux pa3Mepr nin Z[pyI‘YIO
KOMITOHOBKY. PieView CIIOCOGEH PaCKpaCcUTh CEKTOPA PA3JIUIHbI-
mu riseTaMn. CTon6IbI B BarView MOTYT OBITH TOJIIE WJTH BBITIE,
OTO6pa}KaTbCH pa3JII/ILIHI)IMI/I IIBE€TaMU NJIN JAXKE FOpI/ISOHTaJIbHO.
Jl1o6b1e MOI06HDIE N3MEHEHU S OY/IYT BBITIOJHATHCSA TOIHKO B COOT-
BETCTBYIOLIEM OOBEKTe View, OJTHOCTBIO HE3ABUCUMOM OT MOZAEIN
WJIN KOHTPOJLIEPA.

IITa610om MVC Takxe ynpomaeT 106aBJIeHIE HOBOTO CITOCO06a

NpeACTABJICHUSI JAHHBIX ITyTEM HAaIllMCAHU I HOBOTO KJlacca View.

Tnasa 17. WaBnousi npoekTuposakus u pesome 499



NMPUMEYAHMUE

EanHcTBEeHHDbIE HEOOXOUMBIE JOIMOIHUTETbHDIE U3MEHEHUS 3a-
KJIIOUAIOTCS B TOM, YTOOBI 3ACTABUTH KOTPOJLJIEP HAPHUCOBATH €I
OJIVH NEPEKJII0YaTE b, CO3/]aTh 3K3EMILISIP HOBOro 0ObeKTa View

U BBI3BATH MeTOJ update () HOBOro oo'beKkTa View, KOrja Iojab30Ba-

TEJIb BbI6I/IpaeT HOBOC IIPpEACTAaBJJICHHUC.

MVC u apyrue ma610HbI IPOEKTUPOBAHUS HE 3aBUCAT OT KAKOTO-
J160 KOHKPETHOTO A3bIKAa IPOrPAMMUPOBAHUS U MOTYT UCITOTb30-
BATbCS B JIIOOOM A3bIKe, KoTOpbIN noajepxkusaet OOIL. Eciu Bb
XOTHUTE Y3HATH OOJIBINE, 1 PEKOMEH/IYIO BaM ITOUCKATh B UHTEPHETE
mab6rons! npoekTuposanus OOII, Takue kak ma6aonsl Factory,
Flyweight, Observer u Visitor; cymecTByeT MHOXECTBO BUJICO U TCK-
CTOBBIX OOYYAIOIMMX PYKOBOJCTB (a TAKKE KHUT), JOCTYITHBIX

10 BCeM 3TUM madaoHam. /{1 o61ero 03HaKOMIEHU ST KHUTA
«ITpreMbI 06BEKTHO-OPUEHTUPOBAHHOIO IPOEKTUPOBAHU .
ITarTepub npoekTUpOBaHUA>* puka 'ammbl, Puuapna Xenma,
Panbda Jlxxoncona n [>xona Biucenpeca (banna yeTbipex) caura-

ercs1 Oubaue mabJI0HOB IIPOEKTUPOBAHMSI.

Pe3iome

PazMprniasg 06 06 beKTHO-OPUEHTHPOBAHHOM IIPOTPAMMUPOBA-
HIU, He 3a0bIBaliTe MOE N3HAYAJbHOE ONpeieIcHIE OO BEKTA: TaH-
HbIE ILJIIOC KOJ, KOTOPBII BO3AECHCTBYET HA HUX C TEYEHUEM Bpe-
MEH.

OOIT mpenocTaBaAEeT BaM HOBBIH OAXO/ K TPOTPaMMUPOBa-
HIIO, TIpe/iaras IpoCTOH U yAOOHBIH CITOCO6 TPYIIIHUPOBKU JIaH-
HBIX U KOJIa, KOTOPBIH ¢ HUMHU paboTaeT. Bl mumeTe Kjaacchl U co-
3/1a€Te M3 HUX 9K3EMILISAPBI 00beKTOB. KaxapIil moxydaet Habop
MepEMEHHBIX 3K3eMILIAPa, ONpE/IeTICHHBIX B KJIacce, HO TEpEeMEH-
HBIE 3K3EMILIAPA B PA3THIHBIX OOBEKTAX MOTYT COAEPKATD PA3INY-
HbIE JIAHHBIE U OCTAIOTCH HE3aBUCUMBIMU APYT OT Jpyra. MeToxbt
OOBEKTOB CITOCOOHDI JICHICTBOBATD IMTO-PA3HOMY, TOCKOILKY OHH pa-
6OTAIOT C PAa3HBIMU JJAHHBIMU. DK3EMILISIPBI OOHEKTOB MOTYT CO3/1a-

BATHCsI U YHUUITOXATHCS B a0b6o0e BpcEMs.

*  Pycckoe mzganne: 'amma 9., Xeswm P., [Isxoncon P., Biuccugec Jlx. Ipuembr
00’bEKTHO-OPUEHTUPOBAHHOTO IPOEKTUPOBaHud. [larTepHs! npoekTHpOBaHUS.
CII6.: ITurep, 2019.
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ITpu co3paHmy H3K3EMILISIPOB HECKOIBKUX OO'BEKTOB U3 OJJHOTO
KJIacca BbI, KaK IIPaBHJIO, CO3/JIA€TE CIIMCOK MJIH CJIOBAPH OOBEK-
TOB, 3aTEM IO3/[HEE ITIePeOHPAETE €ro, BI3bIBAS METO/ABI KAXKJ[OTO
00ObEKTA.

M B xauecTBE OCJIEJHETO HATIOMIUHAHUS — K TPEM OCHOBHBIM
npuniunaMm OOIT oTHOCATCA:

* HWHKAICYISIUA — BCE B OJJHOM MECTE, OO'BbEKTHI BJIAJICIOT CBOUMU
JAHHBIMU,

+ TmOIHMOP(U3M — pa3HbIC OO'BEKTHI MOT'YT PEAIN30BBIBATH OJ[U-
HaKOBbIE€ METO/bI;

+ HacJeJO0BaHHe — KJIACC MOXKET PACITUPUTD TN U3MEHHUTD IIOBE-

AC€HHEC JPYyTroro Kjacca.

OG'bEKTHI 4acTO PabOTAIOT B HEPAPXUAX; OHU MOTYT UCIIOTb30-
BATh KOMITO3HUIIHIO, YTOOBI CO3/[ABATh K3EMILISAPBI JPYTHX OOBEK-
TOB, ¥ CIIOCOOHBI BBI3BIBATh METO/[bI 0OBEKTOB HU3IIETO YPOBHS,
YTOGBI HOIPOCUTH UX BBIIIOJIHUTD PabOTY U NPEJOCTABUTH HH(POP-
MaluIo.

J1151 TOro uTOObI y BaC CJI0KUIOCH YETKOE BU3yaIbHOE IIPEICTaB-
nenne OOIT B felicTBHY, GOJBIIMHCTBO IPUMEPOB 3TOW KHUTH
6BLIN COCPENOTOYECHBI HA BUJPKETAX U JIPYTUX OGBEKTAX, KOTOPBIE
MOTYT OKa3aThCs IOJE3HBIMU B UTPOBOII cpene. A paspaboTau make-
Thl pygwidgets u pyghelpers jjs IEMOHCTPAIlUN MHOKECTBA Me-
Togos OOII, oHu TaKkXke IOMOTYT BaM C JIEFKOCTBIO UCIIOJb30BaTh
suykeTsl GUI B mporpamMmax pygame. Hajeioch, 4To 3Tu makeTsl
OKa3aJIMCh II0JIE3HBI U BbI IPOJIOJIKUTE UCIIOIb30BATh UX JIJIS pa3-
PabOTKN COGCTBEHHBIX Pa3BICKATEIbHBIX MU ITOJE3HBIX ITPO-
rpamm.

U camoe rraBHOE, ST HAJIEIOCh, YTO BbI IIOMIMETE: 0ObEKTHO-
OPHEHTHUPOBAHHOE IPOrPAMMUPOBAHUE IIPEACTABIACT COOON YHU-
BEPCATbHBIH ITOAXO]], ¥ €TO MOKHO IIPUMEHSATD B CAMBIX Pa3HbIX 00-
croaTeabcTBax. Kaxxaplil pas, Korja Bel BUJUTE JBE WIH Oosee
(yHKIUI, KOTOPBIE JOJKHBI PpAa6OTATh C OOIIIM HAGOPOM JJAHHBIX,
BaM CJIEJIYEeT IIOAYMATh O CO3JJaHUH KJIacca U 3K3eMILIsIpa 0ObEKTa.
BepoaTno, BbI TakKe 3aXOTUTE PACCMOTPETb BO3MOKHOCTD CO3/ja-
HHs 00'bEKTA JUCIIETYEPA OOBEKTA JJIS YIIPABJICHUS IPYIIION 06'b-
€KTOB.

C y4eToM BCETo BBINNECKA3AHHOTO 5 XOTEJ ObI IO3PaBUTH BaC:
BBI JJOUMTAJIN 3TY KHUTY 10 KoHITa! XOTH, 1O CYyTH, 3TO AOJKHO pac-

CMATPUBATBC KaK HAYaJI0 BAICTO ITyTECIECTBI A
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110 00'bEKTHO-OPUEHTHPOBAHHOMY IIporpaMmmuposanmo. Hazxerocs,
YTO ONMCAHHbBIE B 3TOH KHUT€ KOHLENIUM JJaJIU CTPYKTYPY, Ha KO-
TOPYIO BbI CMOKETE ONUPATHCS; HO €IUHCTBEHHBII CIIOCO0 MO-Ha-
cTosimeMy pa3obparncs ¢ TeM, Kak paboraeT OOII, cocrout B Ha-
HNUCAHUU GOJIBIIOTO KoaumdecTsa Koja. Co BpeMeHeM Bbl HAUHETe
3aMeuaThb NIabI0OHEI, KOTOPbIE CHOBA M CHOBA MCIIOJIbL3y€eTE B BAIIEM
kozie. [lonumanue TOro, Kak CTpyKTYPUPOBATD KJIACChI, — CJIOKHbIN
nponecc. [Ipu Hapa6oTke omnbITa BaM Oy/leT BCE JIErde CO3/laBaTh
HOJAXOAAIME METOADI U IEPEMEHHDIE K3EMILIAPA B TPABUIbHbBIX
KJIaccax.

IIpakTuka, NpakTUKa U elle pa3 IpaKkThKal



NMPEAMETHbIA YKA3SATEJNb

@property, nekopatop 250

>= (6onblie MM pABHO), MArMYECKUM

meTton 279
> (6onbwe), Marnueckni metog, 279

<= (MeHbLUe MAU PABHO), MarMyeckmm

meTtop, 279
< (MeHbLe), marnueckui Metop 279
I= (He paBHO), Marnueckuit metog 279
+ oneparop, nonMmopdusm 276
== (paBHO), Maruyeckuit metog 279

abc (abcTpakTHbIM Ba3oBbIM KNAcc), MO-
ayns 323

Account, knacc 102
¢ UcknoyeHmnamm 128

Animation, knacc (pygwidgets) 219, 412
Balloon, knacc 356

Ball, knacc
ucnonbzosaHme 186
cospanue 184

co3faHMe MHoXecTBa obbekTos 188

Bank, knacc 120
ontMmmanposaHHeii 130

Bokeh, 6ubnuotexka 494
Card, knacc 368

Circle, knacc 268

Class, onepartop 62
Club, knacc 242

CountDownTimer, knacc 397

CountUpTimer, knacc 393

create(), metop 184

curved brackets. Cm. parentheses
CustomButton, knacc (pygwidgets) 218

CustomCheckBox, knacc (pygwidgets)
219

CustomRadioButton, knacc (pygwidgets)
219

Deck, knacc 366, 369
DimmerSwitch, knacc 71

displaying numbers. Cm. print()
displaying text. Cm. print()
DisplayMoney, knacc 312
DisplayText, knacc (pygwidgets) 219

Dodger, urpa
pononHenms Kk 488
Hoeas 471
ob63op 465
peanusaums 466
pe3synbratsel 481
cobbiTHs wenukos 472
cueHb 467

Dragger, knacc (pygwidgets) 219
draw(), metog 184

Ellipse, knacc 274

Employee, knacc (Hacnepgoeanne) 301

Fraction, knacc 291

Game, obbekt 373
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Group, knacc 222

ImageCollection, knacc (pygwidgets)
219

Image, knacc (pygwidgets) 219
InputText, knacc (pygwidgets) 219, 308
interactive mode. Cm. shell

JSON, dopmar 485

len(), dyHkumna 236

LIFO, npuuumn 257

Lingo, asbik 255

Manager, knacc (Hacnepgoeanmne) 302
Matplotlib, 6ubnnoreka 494

MVC, wabnoH npoektposanmns 492
npeumyiectea 499

None, cneumansHoe 3Havenme 103
B KOYECTBE 3HAYEHMS MO YMOSTYAHMIO
216

Person, knacc 238
Pip, nakeTHbit meHepxep 142
Plotly, 6ubnnoreka 494

Pygame, naker 139

APl 203

suaxetsol 211

pokymeHTaums 143

3HakomcTBo ¢ 141

obbekT rect 169

nopnepxueaeMsie popmarsl bamnos
155

yctaHoeka 142

WabnoH aNs CO3AAHMS NPOrPAMM
151

PygAnimation, knacc 415
Pyghelpers, mogynb

ycraHoeka 388

Pygwidgets, 6ubnmoreka 211
pokymeHtaumus 220
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knaccel 218, 229
knaccel aummaumun B 411
HacneposaHme 327

yctaHoeka 219

Python
kartanor naketos (PyPl) 219
HanucaHue knacca Ha 61
NPsSIMOM BOCTYMN K MEPEMEHHbIM 3K3eM-
nnspa 238
peanuzaumm 336
TUMBbI AAHHbIX 69
ynpaeneHue namsteio 336

ycraHoeka 20
Python Editor. Cm. IDLE

Raise, uHcTpyKLMS
NonbL30BATENIbCKME UCKITIOUEHMUS U

126
Rect, knacc (pygame) 247
regular intervals. Cum. clock
RGB, sHaueHus usetos 147

SceneMgr, knacc 448
metoabl 451

Seaborn, 6ubnunoreka 494

Self
napameTtp 62
npedukc 63

cmbicn cnosa 95
SimpleAnimation, knacc 400

SimpleButton, knacc 191
Kog, ucnonbsytowmn 194

SimpleSpriteSheetAnimation, knacc 405
SimpleText, knacc 199
SpinBox, knacc 332

SpriteSheetAnimation, knacc
(pygwidgets) 219, 413

Sprite, knacc 222

Square, knacc 267



Student, knacc 251

text. Cm. string

TextButton, knacc (pygwidgets) 218
TextCheckBox, knacc (pygwidgets) 219

TextRadioButton, knacc (pygwidgets)
219

Timer, knacc 389

Triangle, knacc 268
Try/except, koHcTpykums 125
update(), meton 184

Vector, knacc 286
Ab6contoTHbin nyTs 156

ABCTPAKTHBIM
knacc 323
meTtop 323

Ab6ctpakumua 257

Anumaums 399
3anyck 402
knaccel B pygwidgets 411
OCHOBAHHAS HO MECTOMONOXEHHUM
167

cospaHue knaccos 400

AprymeHTb
HeobsasatenbHbie 212
napametpbin 212
nepepaya metogy 79
nepeynopsAoYMBaHKUE NPU BbIZOBE

Metopa 96
Aceccop 246

BbankoBckmM cuet
OaHHble 37
knacc 101
onepaumnn 36
«bonbwe-meHblwe, urpa 32
GUl-eepcus 365
npeacTasneHne faHHbix 32

peanusaums 33

Tectuposanue 377
Bektop 285

BocnpoussegeHnue
3ByKoBbiX 3¢pdektos 173

¢doHoBoM My3bikn 175

Bpems
otobpaxeHue 392

Beikniouatens ocsewenmns, npumep 56
Beixog u3 nporpammsl 437

lettep 244

lpaduueckuin uutepderic nonbzosarens
(GUI) 141

Hekopartop 249
Hekopuposanune umenn 249
Hemetpsl, 3akon 332
Ouarpamma coctosHmin 425

Ouanorosoe okHO
Ja/Her 458
mopanbHoe 457
HacTpoKka nonb3osatensckoro 460
npeaynpexaenne 459
corteeToM 462
™mnbl 458

Oucnetuep obbektor 118
Oyra, pucoeanme 179
XXusHeHHbIM LMk obbvekTa 336

3ByKHM
BocnpoussegeHue 173
dopmarsl 173

3HAYeHUs MO YMONUYAHMIO
None B kauectee 216
ebibop 217

MNepapxus knaccos 329

NsobpaxeHne
nobasnenne 221
noa- 406
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Mumumanmsauma 39
metop 62

napametps 83

Mukancynsauma 233, 235
B knaccax pygwidgets 254
uHTepnpetaunn 238
c noMoubto pyHkumn 236

Mucranummpoeanme 61

MuterpupoeaHHas cpeaa paspaboTku
(IDLE) 26

Nutepderc 136, 203

UcknioueHune
AbortTransaction 128
mcnonb3osaHme 128

nonb3osatenbckoe 126

KameHb-HOXHMLbI-ByMara, urpa
ucnonb3ytowas cuexsl 439

co3panme 423

KapTouHbie urper 379
C HeobbIYHbIMM KOopaamu 379

KackapHoe ypanenne 341

Knasuatypa
obpaboTka cobbitni 161
OOMHOYHbIE HaXATHMS Knasmw 162

onpoc 164

Knacc 51, 60
aHumaummn 400
6asosbin 298
pouepHun 299
mepapxus 329
umnopt koga 105
ucnonb3oBavue 85
HaseaHne 62
HanucaHue Ha Python 61
Hacnegoeanne 298

HacnepoBaHue Heckonbknx 317
noa- 298
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npeactasneHune Gpusnyeckoro obbek-
Ta 73

npounseogHein 299

poautensckun 299

cospanue 6onee cnoxHoro 70

CO3AAHME HECKONBKMX DK3EMMIISIPOB
u3 ogHoro 67

co3paHue obbekTa U3 66

cynep- 299

Knuent 237

Kniouessie cnosa 213
Bbibop 217

Kntou cueHnn 434

Knonka
rpaduka gna 225
pobasnenne 222
knacc 191
o6paTtHbii BbizoB 206
cospanmne 190

Kon
NOBTOPHOE UCMONb3oBaHME 35

cospaHue tectosoro 107
Konopa gns 6nsk-gxeka 379
Komnosuuma 119, 332

Koneunbitt astomat 194
npumep pygame ¢ 423
peanusaums 420

Koncranta 344
Mogynb 349

KonTtponnep 496
Kpyr, pucosanune 180

JIunus, pucosanne 180

Marunuyeckue metoabml 277
B knacce Rectangle 280
ans sektopoe 285
Bns nonyyeHus MHGOPMaLMU U3 06b-
ekta 289



knacc Fraction 291
mateMaTuyeckux onepatopos 284

onepatopsl cpasHeHus 278

MeHnTanbHble Mogenu 89

rnybokas 92

MeHIO, UHTEePAKTUBHOE

cospanune 115

MeTop, 62
marnveckum 277
otnnuue ot pyHKumm 64
nepepava aprymeHtoe 79
nopspok paspewenuns 333
cneumnaneHbii 277

MHoroyronbHuk, pucoeanune 180
Mogpenb 497
Mogynb 377
Myratop 246

Hacnegoeanue 233, 297

B pygwidgets 327

e OOl 298

MHoOXecTBeHHoe 333

HeCKOMbKMX KJIACCOB OT oaHoro 6a3o-
soro 317

npumepsl u3 peansHoro mmpa 307

peanusaums 300

CJIOXHOCTb MPOrPAMMMPOBAHMS C
331

HenpepsbisHas o6paboTtka 162

O6nactb BUGUMOCTH
rnobansHas 63
nokansHas 63

obvekta 63

O6paTHbiM Bbizos 204
MCMONb30BAHME C KNACCOM
SimpleButton 206
cospanue 205

O6mvexT 61
BbI3OB MeToaoB 66

ancnetyep 118

Mcnosb3oBaHue namsatm 93

komnosmums 119

onpeaenenme 70

nopcuetr 345

noacyert cconok 336

cospanue u3 knacca 66

CTPOKOBOE NPEACTABNIEHNE 3HAYEHUH
B 288

C YHUKQNBHBIM UAEHTUPUKATOPOM
112

yaanenne 341

O6beKTHO-OPMEHTUPOBAHHOE NPOrPaAM-
Mupoeanue (OOMM) 19, 31
OCHOBHbIE NpUHUMnbl 233

wabnoHbl npoekTMpoBaHms 491

O61beKkTHO-OPUEHTUPOBAHHOE peLleHne

knaccel 51
Osan, pucosanne 180
Orpanuumsatowwmii npsmoyronbHmk 146

OkHo 143
nuanorosoe 457
opraHusaums nycroro 151
npunoxenus 220
cuctema koopamuHat 144

Oneparop
apudmetndecknun 284
neperpyska 277
nonumopduam gns 276

OTtHocutenbHbIM NyTs 156

Mamsate
cnotel 361
ynpasnevue 336, 359
akoHoMMs 345

MNapameTpsi
aprymeHToi u 212
uHuumanmusaummn 83

kniouesoro cnoea 213
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nosuumoHHble 213
MNeperpyska onepatopos 277

Mepekniouatens
nobasnenme 222
MNepemeHnHas
BpeMeHHas 112
rmobansHas 42, 63
MHMUManmsaums 39
nokansHas 63
sk3emnnsapa 63, 238
Mukcen 143
Touka 145
uset 147

MoeepxHocts 198
MoeTopHoe ncnonbsoeanue koga 35
Mopcuer ccoinok 336

MosnumoHHbie napameTpbl 213

Monumopouam 233, 263
B peanbHoM Mupe 264
pns onepartopos 276
nposensembii pygwidgets 275

c ucnonb3oBaHmem pygame 266
Mopspok paspewenns metogoe 333
Mpeacraenenve 498

MpepynpexaeHus, AMONOroeoe OKHO

459
MNpumutne 176

lMporpammHbii MHTepdenc npunoxeHus

(API) 203, 231

MpouenypHas peanusaums
npobnemsl ¢ 50

MpouepypHoe nporpammuposanme 19

Mpsmon goctyn 238
6esonacHbii 246

MpsamoyronbHuk, pucosanue 181

MNyts 156
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abcontotHbi 156

oTHOocuTenbHbIM 156
Peanusaumsa 136, 203
Pucoeanue
usobpaxenns 155
buryp 176
Poccym, MBnpo san 239
Cbopka mycopa 343
C6opuumk mycopa 338
Ceesirapt, On 457
Csoncteo 250
CrnaxeHHas nuHus, pucoeanme 179
Cettep 245
Cnosapb 32, 47, 360
Cnor 361
CobbiTne
ouepepb 384
nporpammsl, ynpaensiemsie 149

perMctpaums 384
umkn 153

CocrosHue
rotoBHocTH 421
anarpamma 425

Cnucok 32, 44, 69, 402

Cnpant 222
nuct 405

Cpegna paspabotkn 26

Crex 257
metop pop() 257
metop push() 257

CueHna 419
B3aumopencTeme mexay 444, 453
sanpoc uupopmaumny 445
kniou 434
metop run() 449
Haeuraums mexay 436



oTnpaska MHopMauum eceM 446

oTnpaeka MHGOPMALMM LeNieBOr
446

npueetcTBus 421

NpoBepKa B3AMMOAENCTBUS MEXAY
447

peanusaums 434

peanusaums meHepxepa 447

cospanue 433

Tekywas 445

uenesas 445

Tanmep 381
LEMOHCTPALMOHHAs nporpamma 382
nopcuet ¢ppermor 383
co3aaHMe NyTeM BblYMCAEHMS Npo-

wepwero spemenn 386

Tekcr
Bu3yanusaums 198
BbiBop, 226
uset 198
wpudpt 198
Tekywmit pabounid katanor 156

Tectuposanue yepHoro swuka 255

Tunbl BAHHBIX

peanusaums 69
ToueuHbi cuntakemc 170
Yrnosble ckobku (<>), sHaueHune 8 47

YyeTtHas sanmck

Heckonbko obbekToB B cnncke 110

CO3aaHMe HEeCKONbKUX 42
cnucok 47
yBenuuenue uncna 44

Dusmyeckme ob6beKTh
atpubyTel 56
npeacTasneHue B Buge knacca 73

Drnaxok

nobaenenne 222
®perim 383
PyHkums

MHKancynaums ¢ nomowsio 236

oTnuume ot Metopa 64

LLabnoH npoektrposanus 491
Factory 500
Flyweight 500
MVC, mogenb-npeacrasneHne-KoH-
Tponnep 492
Observer 500
Visitor 500
Lapsl, urpa
kog nporpammel 350
MeHeaxep wapoe 353

LLlenyok KHOMKOM MbiLM

obHapyxeHne 158

Sk3emnnsap 61

pabota c Heckonbkummn 81

SkpaH komnblotepa 143



NYYWUE KHUTU O BUSHECE
C IOrOTUNOM BALLEA

YAnBUTb CBOUX K/IMEHTOB, BU3HEC-NapTHEPOB, CAeNaTb NAMATHbIN NOAAPOK
COTPYAHWMKAM M PaccKa3aTb O CBOEN KOMMNaHUM YnTaTensm busHec-nuteparypbi?
MpurnawaeM CTaTb NapTHEPaMM BbIMYCKa aKTyanbHbIX U MOMYASPHBIX KHWT.

O Bawein KOMNaHUK y3HaeT Haubonee akTMBHas ayanToOpuUs.

» CneumnanbHbIi TUPaX YXKe CYLWecTBYoWMX
KHWT € NOTOTUMNOM BalUei KOMMaHWK.

* PasMellleHune noroTuna Ha cynep-
obnoXKe ANa ManbiX TUpaen
(ot 30 wryK).

* [NopaepykKa BbIXo4a HOBUHKM, KOTOpas
paHee He 6biNa AOCTYMHA UATaTENaAM
(50 KHUr B NOgapoK).

® PexnamMHas nonoca o Bawein
KOMMaHWK BHYTPW KHUMA,

. BCTyI‘EMTEﬂbHOE‘ CNoBO B KHUre
OT NepBbiX NMU KOMNaHWKM-NapTHepPa.

» ObpalweHure Nepebix N1L :
Ha cynepobnoxke. HA KOPELLKE

® OT3bIB Ha obopoTe CBNOXKKM
groxeHue MHHOPMALIMOHHbIX
MaTepwanos o Baller KoMnaHMK
(3aKnagku, NMCTOBKK, MUHU-BYKNETbI).

Y Bac ecTb BO3MOXHOCTb 06CYAUTL CBOM NOXKENaHUSA C MEHEAXepaMu
KoprnopaTueHbix npoaax. Kak?

+7 495 411 68 59, no6. 2261 E

3axoauTe Ha canT:

eksmo.ru/b2b E

3BoHuTE: E-:r':-




Bce npaBa 3aiyuileHsl. KHura vam nobasi ee 4yacTb He MOXET ObiTb CKOMupoBaHa, BOCMPoOu3BeneHa B

B/IEKTPOHHOV WM MexaHu4eckor gopme, B Buae doTokonuu, 3anucu B rnamsate 3BM, penpoaykuun vam

KakuM-1mbo MHbIM CrIOCOOOM, a Takxe MCrosib30BaHa B /1060 MHHOPMALMOHHON cucteme 6e3 rosy4eHust

paspeLueHnsi oT uanaresns. KonvpoBaHue, BOCMPON3BEAEHNE N MHOE MUCIO/Ib30BaHNE KHUIMM WIN ee 4acTu

6e3 cornacus nanaressi sIB/IIETCS HE3aKOHHLIM W BJIEYET YroJIOBHYIO, aAMUHUCTPATUBHYIO U rPaxaaHCKyo
OTBETCTBEHHOCTb.

Mpon3BOACTBEHHO-NPAKTUYECKOE N3AaHNe

MWPOBOW KOMMbIOTEPHbLIN BECTCEJJIEP

Kans6 Upe

OBbEKTHO-OPMEHTUPOBAHHOE NPOrPAMMUPOBAHME C NOMOLLbIO PYTHON

[naBHbI pepakTop P. dacxytanHoB
PykoBoauTens Hanpasnexus B. O6pyyeB
Mpopatocep H. Butbko
HayuHbii pepakTop H. bensisckasi
JntepatypHbiii pegakTop A. BoeBoaeHko
Mnagwwnin pepaktop 1. CMupHoOB
XynoxecTBeHHbI pepakTop E. [yroBkuHa
KomnbloTepHas BepcTka 3. bpervic
KoppekTtopsl H. Butbko, J1. KppimoBa

CTtpaHa npoucxoxaeHus: Poccuiickaa Pegepaums
LbirapbinFaH eni: Pecein ®epepaumscel

000 «M3paTenbCcTBO «9KCMO»
123308, Poccus, . Mocksa, yn. 3opre, a. 1, cTp. 1, at. 20, ka6. 2013. Ten.: 8 (495) 411-68-86.
Home page: www.eksmo.ru  E-mail: info@eksmo.ru
OHpipywwi: «M3parenbcTBo «dkemo» XKLLUK
123308, Peceit, Mackey kanachl, 3opre keLueci, 1-yi1, 1-kypbinbic, 20 kabart, 2013-kab.
Ten.: 8 (495) 411-68-86. Home page: www.eksmo.ru  E-mail: info@eksmo.ru.
Tayap 6enrici: «9xcmo»
WHTepHeT-maraauH : www.book24.ru
WHTepHeT-maraauH : www.book24.kz
WUHTepHeT-AyKeH : www.book24.kz
Wmnoptép B Pecnybnuky Kazaxctan TOO «PAOLL-Anmarbi».
KasakcTtaH PecnybnvkacbsiHa umMnoptrayLubl «PAL-Anmarsi» XLLC.
[MCTPUGLIOTOP 1 MPEACTaBUTEb MO NPUEMY NPETEH3NI Ha MPOAYKLIVIO
B Pecny6nvke KazaxctaH: TOO «PALL-Anmartbi»
AucTpurbbioTop xeHe KasakctaH PecrybnvkacblHaa eHiMre WwarbiMaap
Kabbinaay xeHiHaeri exin: «PAL-Anmarsi» XLLC.
Anmartel K., JOMOpoBCKUii ke., 3 «a», nutep b, opuc 1.
Ten.: 8 (727) 251-59-90/91/92. E-mail: RDC-Almaty@eksmo.kz
CaeaeHuns 0 NOATBEPX/AEHUM COOTBETCTBIA M3AAHNS COMAcHO 3akoHoaatenscTay P®
0 TEXHUYECKOM PErynvMpoBaH1MM MOXHO NONY4MTL Ha caliTe M3aaTenscTea «9KCMOo»:
www.eksmo.ru/certification
TexHukanblk peTTey Typasbl PO 3aHHamachIHa cai 6achlibIMHbIH, COKECTIriH pactay
Typanbl ManiMeTTepai MbiHa aapec 6oibiHwa anyFa 6onaapl: http://eksmo.ru/certification/
Mpow3sseneHo B Poccuiickoin Meanepauymn

Peceit ®eaepauvscbiHaa eHaipinreH

CeptudukarTayra Xarnanas!

[Hata nsrotosnenus / Moanucaro B nevats 08.11.2023.
Dopmat 70x100'/ . MeyaTtb odceTHas. Yen. ned. ni. 41,48.
Tupax a9K3. 3akas

ISBN 978-5-04-186627-3

977850417866273">




Mockea. OO0 «Toproseblit [Jom «3KCMO»
Appec: 123308, r. Mocksa, yn. 3opre, 4.1, ctpoexue 1.
TenedoH: +7 (495) 411-50-74.  E-mail: reception@eksmo-sale.ru

Mo Bonpocam NproBpeTeHnst KHUM «3KCMO» 3apyOeXXHbIMY OMTOBbLIMUA
nokynartensmMu obpaluatbcsa B 0TaeN 3apybexHbix npoaax T, «3kcmo»
E-mail: international@eksmo-sale.ru

International Sales: International wholesale customers should contact
Foreign Sales Department of Trading House «Eksmo» for their orders.
international@eksmo-sale.ru

Mo Bonpocam 3akasda KHWUI KOPMOPaTVBHLIM KIMEeHTaM, B TOM YMCe B CreLmanibHOM
odopmneHnmn, obpalatbes no ten.: +7 (495) 411-68-59, nob. 2151.
E-mail: borodkin.da@eksmo.ru

OnToBas Topross 6ymaxHo-6en10BbIMU
1 KaHLeNpCK1MM ToBapamu Ans WKosbl 1 opuca «KaHu-3KeMo»:
KomnaHus «KaHu-9kcmo»: 142702, MockoBckas 061., JIeHUHCKWiA p-H, . BugHoe-2,
BenokameHHoe Ww., A. 1, a/a 5. Ten./dakc: +7 (495) 745-28-87 (MHOrokaHasbHbIiA).
e-mail: kanc@eksmo-sale.ru, cait: www.kanc-eksmo.ru

dunuan «Toproeoro loma «3kcmo» B HuxHem Hoeropope
Apnpec: 603094, r. HuxHuii Hosropoga, ynuua Kapnuxckoro, . 29, 6usHec-napk «MpuH Mnasa»
TenedoH: +7 (831) 216-15-91 (92, 93, 94). E-mail: reception@eksmonn.ru

dunnan 000 «UspaTenbcTBO «dKCMO» B I. CaHkT-MeTepbypre
Appec: 192029, . CaxkT-MeTepbypr, np. O6yxoBCkoi 060POHbI, A. 84, nUT. «E»
TenedoH: +7 (812) 365-46-03 / 04. E-mail: server@szko.ru

dunnan 000 «U3paTenbCcTBO «dKCMO» B T. EkaTepuHOypre
Apnpec: 620024, r. EkatepuHbypr, yn. HoBrHckas, A. 2w,
TenedoH: +7 (343) 272-72-01 (02/03/04,/05/06,/08)

dunmnan 000 «U3paTenbCcTBO «JdKCMO» B T. Camape
Apnpec: 443052, r. Camapa, np-T Kuposa, a. 75/1, nuT. «<E»
TenedoH: +7 (846) 207-55-50. E-mail: RDC-samara@mail.ru

dunmnan 000 «U3paTenbcTBO «AKCMO» B I. PocToBe-Ha-[oHy
Apnpec: 344028, . PocTtoB-Ha-[oHy, yn. CtpaHel CoBeToB, 44A
TenedoH: +7(863) 303-62-10. E-mail: info@rnd.eksmo.ru

dunmnan 000 «UspaTenbcTBO «dKCMO» B r. HoBOCUMGUpCKE
Apnpec: 630015, r. HoBocnbupck, KombuHatckuii nep., 4. 3
TenedoH: +7(383) 289-91-42. E-mail: eksmo-nsk@yandex.ru

0GocobGneHHoe nogpasaeneHue B r. Xabaposcke
daktnyeckuii agpec: 680000, r. Xabaposck, yn. PpyH3e, 22, od. 703
MouTtoBbIii agpec: 680020, r. Xabaposck, A/A 1006
TenedoH: (4212) 910-120, 910-211.  E-mail: eksmo-khv@mail.ru

Pecny6nuka Benapycb: 000 «9KCMO ACT Cu aHp, Cn»
LleHTp onToBO-pO3HMYHbIX Npoaax Cash&Carry B r. MuHcke
Apnpec: 220014, Pecnybnunka Benapychb, . MuHck, npocnekT XXykosa, 44, nom. 1-17, TL, «Outleto»
TenecdoH: +375 17 251-40-23; +375 44 581-81-92
Pexum paboTsl: ¢ 10.00 go 22.00. E-mail: exmoast@yandex.by

KaszaxcTaHn: «P[L, AnmaTtbl»
Apnpec: 050039, r. Anmarsl, yn. lom6posckoro, 3A
TenedoH: +7 (727) 251-58-12, 251-59-90 (91,92,99). E-mail: RDC-Almaty@eksmo.kz
MonHblii accopTumeHT npoaykuumn 000 «U3aaTenbLCTBO «3AKCMO» MOXKHO NPUOOPECTU B KHUXKHBIX
Mara3uHax «4uTan-ropopy» 1 3aka3atb B UHTEPHET-MaraauHe: www.chitai-gorod.ru.
TenedoH eanHon cnpaBoyHo cnyxobl: 8 (800) 444-8-444. 3B0HOK No Poccun 6ecnnartHeblii.

WHTepHeT-marasnH OO0 «M3aaTenbcTBO «9KCMO»
www.eksmo.ru
Po3HmnyHas npoaaxa KHUr ¢ 4OCTaBKOW N0 BCEMY MUPY.
Ten.: +7 (495) 745-89-14. E-mail: imarket@eksmo-sale.ru
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BOMBOPA

W3[ATENLCTBO

BOMBOPA - nuaep Ha pbiHKE MNONE3HbIX U BALOXHOBSIOWMX KHUT.
Mbi l'HO6I/IM KHUTM n co3paeM nx, 4TO6bI BBl MOTIN TBOPUTb, OTKPbIBaTb
Mup, I'IstDBETb HOBOe€, pacTu. BbiTh cuactausbiMu. BbiTh Ha BonHe.

bomboraru & bomborabooks bombora



BCE, YTO HY>XHO, YTOBbl OCBOUTDL OON

C MOMOLLbIO PYTHON

OBbeKTHO-OPMEHTUPOBAHHOE NPOrPAMMUPOBA-
Hue (OOMM) — 310 MeTOR, OCHOBAHHBIN HA NPea-
CTQBNEHWM NPOTPAMMBI B BWUAE COBOKYMHOCTM
OBBEKTOB, KOXABIA M3 KOTOPLIX SBSETCS 3K3eM-
NNSPOM ONPeAeneHHoro KNacca, a knaccsi obpa-
3yIOT MEPAPXMI0 HACNEAOBAHMS, YTO MO3BOASET
no-gpyromMy oymdrtb O BblHUCNUTENBHBIX 3A0A4AX
W PewaTb MX C BO3MOXHOCTBIO MHOTOKPOTHOTO
UCNONb30BAHMA.

«OBBEKTHO-OPUEHTUPOBAHHOE NPOTPAMMMPO-
BaHue ¢ nomouwsio Python» npepnasHoueHo ana
NPOrPAMMMCTOB CPEAIHErO YPOBHS U NPEACTABNA-
et cobo# NPaKTMYECKOE PYKOBOACTBO, KOTOPOE
rnyboko uayqaer ocHosHule npuHumnsl OO u
NOKQ3bIBAET, KAK MCNOL30BATE MHKANCYNSALMIO,
NoAMMOPOM3M U HOCNEAOBAHUE ANS HANMUCAHUA
WIP WM NPUNOXEHMIt C Mcnonb3oeaHuem Python.
KHMra HQUMHOETCA C paccka3a O KNHOHEBbIX NPO-
Bremax, NPUCy X NPOLEAYPHOMY NPOTPOMMM-
POBOHMIO, 30TEM BbI MO3HAKOMUTECH C OCHOBAMM
CO3AaHMS KNACCOB M 06bekToB B Python.

3arem Bbl HOyuMTECH CO3AABATL rpadpuueckue
uHTepdencel ¢ nomowpo pygame, Gnaropops
YEeMy Bbl CMOXETE MUCATb MHTEPUKTMBHBIE UTPbI
M MPUNOXEHWs C BMAXETAMM rpaduyeckoro
nonb3osarensckoro uxrepderca (GUI), anmuma-
UMEHN, PU3NMYHBIMA CLUEHOMM M MHOTOPQ30BOW
UrPOBOW NIOTHUKOM.

B urore y Bac nonyymntcs nonaHoQyHKLMOHANbHAS
BMAEOWIPA, BKIKOYAKOWAsA B Cebst MHOr1e MeTo-
abl OOT 1 3nemeHTbl rPAGUYECKOrO NONL30BA-
TEeNnbCKOro MHTepderca, ONUCAHHLIE B KHHrE.

BOMBOPA

ISBN 978-5-04-186627-3

977850417°866273">

WINATEABCTED @
BOMEOPA - nMaep Ha PoikKe NONeIHBIX M BAOXHDBARIO WMWK KHUT,

Met moBink KHATW 1 CO3BAEM WX, 4TOBL Bbl MOMK TROPWTY, OTKPLBATE
Mitp, NpoBosats HOBOS, pacT. BTk caCTIMBMMA. Bairk Ha sonHe. press

Bbl Y3HAETE:

» Kak cospaBark Heckonbko o6bekToB
M YNPABASTS UMM € MOMOLLBIO OBBeKTa
AmcneTyepa o6BEKTOB.

* Kak ncnonszosars uHkancynauuio, 4Tobsl
CKPBITh BHYTPEHHME AeTani o6beKToB OT
KNMeHTcKoro Koaa.

* Kak ucnonssoears nonumopdusm ans
onpepeneHus ogHoro uHtepdeiica u
peannsauuu ero B HECKONbKMX KJIaccax.

* Kak npumensts Hacnegosaxue Ans
MCNONb30BAHUA CYLLECTBYIOLLETO KOAQ.

«OBBEKTHO-OPMEHTUPOBAHHOE  NPOrPAMMMPO-
BaHME ¢ nomowpio Python» — 310 BU3yansHoe,
WHTYWUTMBHO MOHSTHOE PYKOBOACTBO, NO3BO-
nalpuwee NONHOCTBHD NOHATH, KOAK p06OTQET
OOl 1 kak € ero NOMOLWLI CAENATL CBOM KOA,
6onee ynobHbIM B CONPOBOXAEHUM, YUTAEMbIM U
3bdexTrBHbIM, HE XepTBys Npu 3TOM (yHKUMO-
HANBHOCTBIO.

OBb ABTOPE

Mpe Kaneé — npodeccop UCSC Silicon Valley
Extension u Yuueepcurera KpemHuesoit gonuHsl,
rAe OH NPenoaaeT BBOAHBIE KyPChl M KypPCbl OBb-
EKTHO-OPUEHTUPOBAHHOTO MPOrPAMMMPOBAHMS
Ha Python. Kpome Toro, ox astop kuru «Hayuu-
Tech nporpammupoears Ha Python 3: nowaroeoe
PYKOBOACTBO MO NPOrPAMMMPOBAHMIO.
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