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OT3biBbl O KHMIE

«SIcHBIN 1 9eTKUI TEKCT, IIPUBJIEKATEIbHbIE HILUTIOCTPALIMH U OTPACAIOLINE
npunoxerus. [Toaydars y0BOIBCTBHE OT 9TOTO CIIPABOYHHKA [10 TPOrPaAMMH-
POBaHMIO CMOTYT M POJHUTENH, U eTH». — Aapon Youkep, aKkcIiepT 1o 6esomnac-
HOCTH B KubeprpocTpaHcTBe, NASA.

«JlaeT cTpouTenpHbIe BIOKH /I 3aMeYaTeIbHOro Oy yIero B 65ICTPO Me-
HSIOIIEMCSI MUPe TeXHOMOTHI». — JIxxoaH Teftop, OBIBIINE BUIlE-TIPE3HUICHT
Global Telecommunications, IBM.

«Y Kaxgoro pebeHKa Ha IJIaHETe JOJDKHA OBITH 3Ta KHUIA, U Y POAUTELS
toxe». — [xerme E. Jannen-munanmmui, yapegurens App Studios, LLC.

«Kanp, 9T0 y MeHst He OBIJIO TAKOM KHUTH B leTcTBe». — CKOTT X9H, pas-

paborunk nporpammHoro obecrnedenus, CareerBuilder.
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Beeaenue

YTO TAKOE NPOrPAMMMUPOBAHME
M MNOUYMEMY OHO NOJIE3HO ANd AETEN?

KomnbloTepHOe IporpaMMHUpOBaHUE, UITH HANUCAHUE NPOZPAMMH020 KOO, —
OJWH M3 BAXHEHIINX HABBIKOB, KOTOPBIM ZOJIKEH 00Ia/jaTh KaXKJbIH pebeHOK.
MBI Hcriosib3yeM MpOTPAMMBI /I PeLIeHH A MaTeMaTHYeCKHX 3a/a4, UTP, OHU
[IOMOTAIOT HaM MOBBICHUTb 3((PEKTUBHOCTD TPY/a, BHIIIOJHATE OJHOOOpa3HbIE
3a[laHUsL, XPAHUTH U IOBTOPHO HCIIOIb30BaTh HH(OPMAIIHIO, CO3/JaBATh YTO-TO
HOBOE, a TAKXKe IOAAEePKUBATH CBA3b C JPy3bAMHU U BceM MHUpoM. [ Tonnmanme
MPHUHIIUIIOB IPOrPAMMHPOBAHHA [IEJIA€T BCIO 3TY MOIIb KOMIIBIOTEPOB JTETKO-

JNOCTYTIHOM.

Kaxp1i1 MOXKeT HayYHUThCS IPOrPAMMHUPOBATE: 9TO AHATOTMYHO PEIIeHHIO
rOJIOBOJIOMKH HJIH 3aTafkd. Bee, 94To HyXHO, — HCIIOIB30BATH JIOTHKY, OIIPO-
©oBaTh pelIeHHe, elle HeMHOTO O3KCIIEPUMEHTHPOBATh — M HAKOHEL] PeLIUTh
3azauy. Bpemsa Hay4HTBCA IPOrpaMMHpPOBATE HACTAJIO YiKe cesduac! Mel uBem
B COBEPILICHHO OCOOBIF HCTOPHUYECKHUI IIEPHUOJ: HUKOT/IAa PAHbIIE MHU/IHAPIBI
JTI0iel He MOTJIH e3KeIHEBHO OOIAThCA APYT C APYTOM, KaK MBI MOXKEM OOILIATHCH
CETOHA C ITIOMOIIBI0 KOMIBIOTEPOB. MBI JKMBEM B MHpeE, ITOJTHOM HOBBIX BO3-
MOXXHOCTEH: OT 3JIEKTPOMOOMIIEH U POOOTOB-CH/IEIOK O PASHOYIIPABIAEMBIX

KBaAPpOKOIITEPOB, AOCTABJIAOMINX ITOCBIJIKH M JaKe ITHUIIY.

Ecnu Bamu getu HauHYT 00ydYaThCs IPOrPAMMHPOBAHHUIO YKe CETOHA,
TO OHH CMOTYT OKa3aTh IIOMOIIb B (POPMHUPOBAHUH OOJIHKA 3TOrO OBICTPO H3-

MEHAKMIETOCA MHpPaA.

10 Bsepenue



Mouemy neTm fONMKHDbI U3YUATDH
nporpammupoBaHue?

CYHICCTBYCT MHOXECTBO BECKHUX IIPHUYHH NM3y49aTb KOMIIBIOTCPHOE IIpOTpaMMH-

pOBaHHeE, HO /I MEHA 3TH JIBE€ CaMbleé BayKHBIE.
1. ITporpammupoBaHHe — 3TO BeceJo.

2. IlporpammupoBaHHe — 3TO LIeHHBIH PO ECCHOHAIBHBIN HABBIK.

Mporpammuposanme — 3T0 Beceno

HOBLIC TEXHOJIOTHUHM CTAHOBATCA 4YaCThIO Hameﬁ HOBCCHHCBHOﬁ JKHU3HU. Kaxcaaﬂ
KOMIIaHM A, 6JIaI‘OTBOpI/ITe]'IbHaH OpI‘aHI/ISaI_II/IH %1 JIIO6OC Oeno MOI‘YT OLLIYTI/IT})
Ha cebe MpenMyIIecTBa HOBBIX TeXHOIOTrHH. Ha pbiHKe npeacTaBieHs! IpHuio-
KEHMA, IIOMOTAIIIHE ITOJTb30BATCIAM HOKYHaTb, nepeaaBaTb, BCTYHaTb, I/II‘paTb,
6bITb BOJIOHTEPOM, O6HlaTbCf{ H ACIUTHCA — MNPpOrpaMMBbI IOMOT'AIOT BO BCEM,

4YTO BBI TOJIBKO MOKeTe cebe npeaCTaBUTD.

XoTesH 1 BaIlX JeTH CO34aTh COOCTBEHHBIN YPOBEHD JIOONMOM BH/ICONT-
psr? IIporpamMmmucTst fenalor 3To! A Kak HacdeT CO3JAHHUA UX COOCTBEHHOTO
npunoxeHus Ha teaedoH? OHU MOTYT OCYIIECTBUTb 3TOT 3aMBbICEJI, HAIHCAB
[IPOTPAMMHBI KO/ TAKOTO IpHUIOKeHU Ha Kommbiotepe! JIrobas mporpamma,
HUTpa, CUCTeMa HJIH IIPUJIOKEHHE, KOTOPbIe UM JJOBEJIOCh YBHU/ETh, OBLIHU CO3/a-
HBI C [IOMOII[I0 OIOKOB ITPOrPaAMMHOTIO KOZ|a, AHATOTHYHBIX TeM, YTO [IpeCTaB-
JeHBI B 9TON KHHUre. Koraa eTu nporpaMMHUpPYIOT, OHU IPUHHUMAIOT AKTUBHOE
y4acTHe B Pa3BUTHH TEXHOJOTHI: OHH He IIPOCTO pa38LeKaom csa, OHHU JeNaioT

TEXHOJIOTHH y6./l€Kblm€./le6[.MM!

MporpammupoBaHMe — 3TO LLeHHbIN
npodeccMoOHANIbHbIA HABbIK

ITporpammupoBanue — 310 gaxcnenunsi HaBbik X X1 Bexa. Cerogus pabora
KaK HHKOI/Ia paHee TpebyeT criocOOHOCTH pelraTh MOCTaBICHHbIE 3aa4H, HO-
BBbIE€ TEXHOJOTHH CTAHOBATCSA HEOTBEMJIEMOM YaCThIO CTPOUTENIBCTBA Kapbhephl

BO BCe DOJIBIIEM KOJTUYECTBE OTpaCJICfI.

bropo tpyznosoii crarnctrku CIITA mpesckasbiBaert, 4To B C/IeAYIOLIHE [ISATh JIET
Ha pbIHKe OyzieT co3zano bosee 8 MU/UIMOHOB pabOYHX MECT, TaK HJIM MHAJYe CBs-
3aHHBIX C HOBBIMU TeXHOMOTUAMH. COINACHO CIIPaBOYHHUKY 3aHATOCTH 32 2014—
2015 roasl, ceMb U3 eCATH OBICTPO HAOMPAIOIUX MOMYISIPHOCTD TOTKHOCTEH,
IJIS1 KOTOPBIX He TpeOyeTcs Haln4dHe CTEIeHH MATUCTPa UJIH JOKTOPA, IPUXOAATCS

Ha KOMIIBIOTEPHY 10 HayKy U HHpopMarnoHHsie TexHomoruu (MT).

YTo Takoe nporpaMMMpoOBAHME M MOYEMY OHO NonesHo ans geten? 11



Mapxk LlykepGepr ObLT THIIb CTYJeHTOM KOJUIEKa, pabOTaBIINM B CBOCH
KOMHaTe B 00LIeXUTHH, KOTZa co3al nepsyio Bepcuto Facebook B 2004 roxy.
Cnycrs seero 10 ner 1,39 munnamnapaa monei 6 mecsay ncnonssosanu Facebook
(ucrounuk: newsroom.fb.com/company-info/). Eue Hukoraa s ucropun unes,
IIPOAYKT MJIM yCJIyTa He MOT/IM 003aBeCTHCh Ay AUTOPHEH Hoslee MUIIHAP/A de-
noBek MeHee yeM 3a 10 met. Facebook gemoncrpupyer yHuxaasuyio crnoco6-
HOCTb HOBBIX TEXHOJIOTHH JOCTUTATh OOIBIIOrO KOJTHYECTBA JIIOEH TaK ObICTPO,

KaK HUKOI'Zla paHee.

fae peT MOrytT HOyumTbca nucarb koan?

OTa KHHUTra — TOJIBKO MHIb Havano. CeronHs ecTb HeObIBATOE KOMHYECTBO MECT,
IZie AeTH MOryT 00yunThes nporpammuposanuio. Canrsl, takue kak Code.org
(puc. 1), Codeacademy u GeccueTHOE KOMMYECTBO OZOOHBIX UM, 00yYaOT OC-
HOBaM 1 GoJiee yriny6IeHHBIM aCIIeKTaM HallMCAHUS IIPOIPAMMHOTO KOJIa Ha JII0-
6oMm si3bike porpammupoBanusi. Koraa Bl ¢ JeThMH 3aBeplunTe H3yYeHHE STOH
KHHTIH, BALIIK J€TH MOT'Y T 3aIIHCaThCsl Ha GeCIIIaTHbIE KYPCHI C IIOMOIIBIO CAHTOB,
takux kak EAX, Udacity unu Coursera, a5 60mee yry6neHHOTo 00y 4eHH .

u « Codeorg - Hac Kod: x + == n )<

IAROMYMN CHOR YaC rofa

MEPOMECTITL: BHEPEN

- MEpEMECTITE BIepR
MIEEERECTIT D P
YAANATS Brcw
NOBEDHYTL
NEpEMECTING BivDEn .

Puc. 1. Code.org B urpososi popme 06y4mnT Bac nporpamMmmpoBaHmIo
Ha 60bLIOM KONMYECTBE S3bIKOB

«Ky6p1 mporpaMMHCTOB» — OTIHYHBIN CIIOCOO ciesath 0Oy deHHe pa3BIie-
KaTeJbHBIM BMecTe ¢ Apy3bsiMu. [TonydeHne cTeneHH B KOJLIEXKeE [I0 OLHOMY
M3 COOTBETCTBYIONIUX ITPO(UIEH BCe XKe ABIAETCA OAHUM U3 JTYUIIHX CIIOCOO0B
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MOJrOTOBKM K Hauany Kapbepsl. Ho, ecim Bel ceifiuac He paccMaTpHBaeTe KOJ-
JIeJIK KaK OJJMH M3 JOCTYITHBIX BAPUAHTOB, BAIIH I6TH MOT'YT HauaTh COCTABIATh
cBOE MOPT(HOIHO IIPOTPAMMHCTA U IEMOHCTPUPOBATH HABBIKH HAITUCAHU A [1PO-

T'PaMMHOTI'O KOJa M p€IIeHHA ITOCTABJICHHBIX 3aJa4 YK€ CEroAHI.

Kaxk nonb30BAaTbhCs 5TOM KHUIOM

OTa KHHUra HAIlMCaHA He TOJBKO I JeTeH, HO U AJA POJUTEIeH, YIHUTeIeH,
CTY/ICHTOB U B3POCJBIX, KOTOPbIE XOTEIH OBl H3yYUTh OCHOBBI KOMITBIOTEPHO-
ro NpOrpaMMUPOBAHHUA, KK JI/IA Pa3BJedeHUs, TaK U JIJI IIOJyUYeHH JOCTyIIa
K HOBBIM pabOYMM MeCTaM B BHICOKOTEXHOJOTHYeCKON akoHOoMHKe. He nmeer
3HaY€HHH, CKOJBKO BaM JIET, Bl BCE€ MOXETE MOJYUYHUTh YOBOJIbCTBHE, U3ydasd
OCHOBBI TIpOrpaMMHpoBaHuA. Hannyummns nogxos B JaHHOM cydae 3aKIi09a-
eTCs B COYeTAHHUH PabOTHI U 9KCIIEPUMEHTOB.

Mccnepyure!

HM3yuenue nporpaMMHPOBAHHUS MOXET OKa3aThCS YBJIEKATEAbHBIM, €CITH BBI
)Kesaere MpoboBaTh 4TO-TO HOBOE. IO Mepe ciefoBaHUS IpOrpaMMaMm, U3Ja-
raeMbIM B JAHHOH KHHTre, IpOOyHTe N3MEHATh LHUQPHI U TEKCT B KOZE, YTOOLI
YBH[ETb, YTO IIPOU3OHIET C IporpaMMori. Jlaske eciy BbI BhIBeJiETE €€ U3 CTPOS,
HCIIPABJISASL IPOTPAMMY, BBl HAyYHUTECh YeMY-TO HOBOMY. B Xy/mem ciyuae Bce,
YTO BaM ITIOHAJOOUTCS CAeIaTh, — 3TO CHOBA BBECTH IPUMeEP KOJA U3 KHUTH
HJIM OTKPBITH MOCJEHIO pabouyo BepcHIO nmporpaMmel. Lleas usydyenus
KO/ja — 1onpoboBaTh YTO-TO HOBOE, 003aBECTHCH HOBBIM HABBIKOM — H IIO-
JYYHUTH BO3MOKHOCTD PEIIATh 3aJa9H HOBBIM CcI1ocoboM. YOeauTech, 9To Balu
IETH UI'PAIOT C IIPOrPAMMOI: TECTUPYIOT KOJ, H3MEH S 4TO-THOO0 B HEM, COXpa-
HsISL IPOT PAMMY, 3aITyCKas ee, HabIII0/1as 32 pe3yIbTaTaMH M HCIIPABIISS OLIHOKH
[IPU HEOOXOUMOCTH.

Puc. 2. Tpu cnupanbHbix y3opa, KoTopsie S CO3Aas, NPOCTo Npobys BBECTHU pa3HbIe 3HAYEHMS
B CTPOKE KOAA OAHOM M3 MPOrpamm

YTo Takoe nporpaMMMpOBAHME M MOYEMY OHO NONEe3Ho ans geten? 13



Tak, HarpuMep, s HanKcasT HEOOJMBIIOHN IIPOTPAMMHBIN KOJ s OTOOpaxKe-
HUS CIIUPAJIIBHOTO y30pa (pHC. 2), 3aTeM BEPHYJICS, U3MEHHU HEKOTOPbIe IIHU(PBI
TaM H CSIM U ITOIIPOOOBAT 3aIIyCTHUTH IIPOrPAMMY CHOBA. TaK S IOy YU BTOPOH
y30p, a0COTIOTHO He MOXOXKHI Ha MEePBbIH, HO OT 9TOrO He MeHee MOTPICAI0-
mui. fI cHOBa MOMEHSIT elje HECKOIBKO [U(p KOLa — U MOJYUHJI B3AMEH elle
OJMH KPAaCHBBII YHHUKAJIbHBIN y30p. BuauTe, 4TO MOKHO C€1aTh, IPOCTO IKC-

NepPUMEHTHUPYS C KOJJOM IIPOTrPaMMBbI?

Aenaure 310 BMmecrTe!

DKCIIepUMEHTHI C KOJJOM — 3TO XOPOIIHH CIIOCO0 MOHSITH, KaK paboTaoT mpo-
rpaMMBl, HO emie 6osee 3 HeKTHBHO pabOTATh COBMECTHO C KEM-TO. YUHUTE JTH
BBl pebeHKa, CTyeHTa UK 00ydaeTech CaMOCTOATENBHO, BCEr/[a TOPa3 o ece-

Jiee QKCIICEPHMMEHTHPOBATD BMCECTE, KpOME TOI'O, 3TO €IlIC U bosee 3¢9§€Km%87—l0.

Hanpumep, 0cobeHHOCTh METONUKH IperofaBanus My3biku Cya3yKu B TOM,
YTO POSHUTEIH MOCEIIAIOT 3aAHATHA BMECTE C JETBMH U JaKe H3Y9aiOT IPOTPaMMy
HEMHOTO BItepe, 4To0bI TomMoraTh pebeHKy. PanHee Hauano oOydyeHst TAKKe ABIIs-
eTCs ellie OAHOM BU3UTHOH KapTo4ukor Metona Cya3yKH: JeTH MOT'YT IIPHUCTYIIHUT
K (hopMaIbHOMY OOY4YeHHIO B BO3PACTE TPEX HIIH YEThIPEX JIeT.

Sl Havan 3HAKOMHUTB CBOMX CHIHOBEI C IPOrPAMMUPOBAHUEM, KOI/JA UM
OBIIO IBA M YETHIPE TO/A, s MOOMLIPAT HX BeCebe, pa3pellal U3MeHATh HeGOoIb-
IIHe KYCOYKH KaKOH POTPaMMBI, HAIIPUMEP [1apaMeTpbl 1BETOB, (OPM HIH
pasmepoB Gopm.

A msyunn nporpammuposanue, korga MmHe 00 13. I nmpocro Habupan
Ha KOMIIBIOTEPE MPHUMEPHI U3 KHHUT, 3aT€M M3MEHA MX, 3ACTABJIASL IPOT PAMMBI
BBIIIOTHATH HOBBIE JJeHCTBU. lereps, IpernofaBas Ky pchl 10 KOMIIBIOTEPHOM
HayKe, 1 9aCTO a0 CTYJ€HTaM MPOrpaMMy M MOOWPAIO MX IKCIIEPUMEHTBI C KO-
JIOM, 9TOOBI OHH MOTJIM CO3/1aTh HEYTO HOBOE.

Eciu BBl Mcrosb3yeTe 9Ty KHUTY /151 CAMOCTOATENBHOTO 00y YeHH ST, BBl MO-
)eTe paboOTaTh M BMECTE C APYTHMH JIOAbMH, HAIPUMEpP HaMASA APYTa, C KO-
TOPBIM MOKHO 6BLIO 6Bl IPOPaBaTHIBATH IPUMEPDI, UM OTKPBIB KIy0 IO Ipo-
IPaMMHMPOBAHHIO [IOCJIE 3aHATHI, MM CPEM 3HAKOMBIX (Ha cantax coderdojo.
com u codeacademy.com/afterschool/ Bbl MoxeTe ONTYyUNTH COBETH UK 110-

YepITHYTh HECKOJIBKO uzel). IIporpaMmupoBanme B KOMaHe — 3TO CIIOPT!

Pecypcobl Bo BcemupHon nayrune
CDaIZJILI C KOAOM BCEX IIpOTpaMM M3 3TOM KHUTH MOKHO CKayaThb IO ajapecy
https://eksmo.ru/files/Python_deti.zip. Ina 6onee yrnybaenHoro usydenus
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CKadaKTe 3TH IMPOTPAMMBI U TTO3KCIIEPUMEHTUPYHTEe ¢ HUMU. Ecan BB 3amnmu

B TYIHK, BOCIIOJIB3YHTECh IPUMEPOM peIleHHA. 3aXOJUTe Ha CaHT!

Mporpammuposanue = Pewwenue sapau

Cxosbko ObI HH OBLTO JIeT BameMy peOeHKy: IBa, M OH TOJIBKO YIUTCSA CUHUTATD,
uan 22, ¥ OH UIIET HOBbIE BRI3OBBI, — 9Ta KHUT'A M KOHLEMNIHUH, H3/1araeMBble B HEM,
OCBEIIAIOT IOPOTY K JOCTOMHOMY U BJIOXHOBJIAIOUIEMY BPEMATPENPOBOXKAEHUIO
M JIyYIIMM KapbepHBIM IepcrnekTHBaM. Jloau, ymeoniyue mporpaMMHpOBaTh
1, COOTBETCTBEHHO, PELIaTh 3a1a4H ObICTPO U 3P PEKTUBHO, OUYEHb LIEHATCA B CO-

BPEMEHHOM MHpe, TOITOMY UM HOCTAETCA HHTepecHas 1 OnarogapHas pabora.

KOHG‘IHO, HE BCEC HpO6J’I€MbI COBPEMECHHOI'O MHpa MOT'YT OBITD PpEIIEHBI C ITO-
MOIIbBIO TCXHOJIOI‘I/II;I, OJHAKO TEXHOJIOTUA CHOCO6CTBy€T O6IlICHI/IIO, COTpYA-
HHYCCTBY, ITIOBBIINIACT I/IH(i)OpMI/IpOBaHHOCTb, ITIO3BOJIAECT ,Z[eI‘/JICTBOBaTI:, NnpHu4YeM
ACIaeT 9TO C HECABIXaHHBIMH paHbIIC CKOPOCTHIO M pa3MaXOM. Ecnu Bu ymee-
TE€ IIHUCATb HpOI‘paMMHbII‘//I KOZ, Bbl MOJKETEC pCIIaTh 3aJa9H. JIIOI[I/I, CHOCO6HLIC
peuIaTh IIOCTABJICHHDBIC IT€peJ HUMHU 3a1a49H, O6Ha,l[3.}OT BO3MOXHOCTbBIO CACJIATh

9TOT MHUPp JTydll€, IO3TOMY HAYHHUTEC [IPOTrPpaMMHPOBATDb YK€ CEIrOJHI.




lmaea 1

OCHOBBbI PYTHON:
3HAKOMCTBO CO CPEAIOM

[TpakTHyecku BHYTPH BCEIO MOXKET HAXOAUTHCSI KOMIIbIOTEP: OyAb TO TenedoH,
aBTOMOOMUIIb, YaChl, UTPOBAsI KOHCOJIb, TPEHAXEP, MEAULMHCKOE YCTPOHCTBO,
IPOMBIIIIEHHOE 000PYZOBaHME, I03/[PaBUTENbHAS OTKPBITKA UK poboT. C 1mo-
MOIIBIO KOMITBIOTEPHOI'O IIPOT PAMMHUPOBAHUSA, UITH HANUCAHUL NPOZPAMMH 020
K004, MBI JaeM KOMIIBIOTePY MHCTPYKIIHIO BBIIIOJHHUTD TY HJIU HHYIO 3a/]a49Y.
ITonnMaHMe NPUHLIMIIOB HATMCAHUA KOJA IeJaeT BCIO MOIb KOMIIBIOTEpa JIer-
KOZOCTYIIHOH /IS Bac.

KoMmpioTepHbIle MpOrpaMMBl, TaKKe Ha3bIBae-
MBIE NPULONEHUAM M, COODIIAIOT KOMITBIOTEPY, KaKHe
nericTBUs OT Hero TpebyrtoTcs. Tak, BeO-mpuIokeHMe
MOJKET MPHKA3aTh KOMIIBIOTEPY OTCJEKXHBATh BaIly
TIOOUMYI0 MY3BIKY, HTPOBOE IIPHIOKeHHe coobmia-
eT KOMIIBIOTEPY, KaAK OTOOpaKaTh SMHUYECKOe moe 60os
C peaTMCTUYHOH I'pap KO, IPOCTOE IPHUIOKEHHE MO-
KET aTh HHCTPYKIHIO KOMIIBIOTEPY, KAK HAPHCOBATb

KPacHBYIO CIIMPaJib, TAKYIO KaK IMIEeCTUYTOJbHBIH OpHa-

MeHT Ha puc. 1.1.
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Puc. 1.1. LisetHor cnupaneeuaHbif OpHAOMEHT

HexoTopslie nprunoxeHus coep:KaT THICAIH CTPOK KOJA, a JPyTHE — BCETO

HECKOJIbKO, KaK, HallpuMep, nporpamma NiceHexSpiral.py, kox koTopoii moxa-
3aH Ha puc. 1.2.

File Edt Format Run Options Windows Help
#NiceHexSpiral.py
import turtle
colors=['red', 'pur
‘green’,
t=turtle.Pen|()
turtle.bgcolor('black')
for x in range(360):
t.pencolor (coloxrs[x%6])
t.width (x/100+1)
t.forward (x)
t.left(59)

Lz 11 Col: 14

Puc. 1.2. NiceHexSpiral.py — ato kopoTtkas nporpamma Ha sizbike Python,
pucyrowas cnmpans, Hanopobue nokasaHHo# Ha puc. 1.1

OcHosbl Python: 3HakomcTBo co cpepon 17



OTa KOPOTKasA MpOrpaMMa PUCYeT LIBETHYIO CITHPaJib, TOKa3aHHYo Ha puc. 1.1.
B xadecTBe MILIIOCTpALIH U1 9TOM KHUTH MHE XOTEJIOCh HCIIOIb30BaTh KAKYI0-TO
NPHATHYIO KAPTHHKY, [I09TOMY f PEIIMJI 3TY 3aa4y C [IOMOIIBIO KOMIILIOTEPHOM
nporpammsl. CHavasa s Habpocas Hel0, a 3aTeM HadaJl [THCATh IIPOrPAMMHBII KOZ.

B sToi1 rnase M CKa4daceM, YCTAHOBHMM M HAYIHMCH HCIIOJIb30OBaTh IIpOrpaM-
MBI, KOTOPbIC ITIOMOTI'YT HaM ITMCAaThb KOJA 1 CO3JaBaTb pa3/JIMIHbIC ITPHUJIOKECHU A,
JIIO6I)I€, KaKHe BBl TOJIBKO MOKeTe cebe NpeacCTaBUTh.

Hauano pa6orbi ¢ Python

Yro06BI HaYaTh MHCATH IPOTPAMMHBIHN KOJ, BAM HEOOXOQHUMO HadyaTbh TOBOPUTh
Ha KOMITBIOTepPHOM s3bike. KommbioTepaM TpeOyIOTCs OMmarosble HHCTPYKITHH,
M OHHM MOI'YT [IOHMMATh TOJBKO OIpeJe/IeHHbIE S3bIKHU. TOYHO TaK, KaK YeJOBEeK
n3 Poccnn MokeT He MOHUMATH [O-aHITIUICKH, KOMIIBIOTEPbI IOHUMAIOT TOJIBKO
A3BIKH, CIIEIIHAIBHO CO3JaHHbIe 1151 HUX. KOMIBIOTEpHBIH, UM TPOTPAMMHBIH,
KOJI THIIETCS Ha A3bIKAX IPOrPaMMHUPOBaHu, Takux Kak Python, C++, Ruby nn
JavaScript. DTH A3bIKH [TO3BOJIAIOT HAM «Pa3roBapHUBaTh» C KOMIIBIOTEPOM U CO00-
math eMy komanzsl. IlpencraBsre, 94TO BBl 0OOy9aeTe CBOIO COOAKy TPIOKaM: KOTZA
BbI IIPOM3HOCHUTE KOMAHAY «CHAETb», OHA CAZUTCs, TOBOPUTE «I'0OJIOC» — OHA JIAeT.

Cobaka NOHUMAET 3TH MMpOCThIC KOMaH/bl, OTHAKO OCTaJ/IbHbIC BalllK CJIOBA — HET.

Takke y KOMIIBIOTEPOB €CTh OIpe/e/eHHble OrPAHUYEHHUS, OQHAKO OHHU
TOTOBBI BBIITOJTHUTH BCE, YTO BBI IOMPOCHUTE Ha UX fA3bIKE. F3bIK, KOTOPBIM MBI
OyeM MoIb30BaThCA B 9TOM KHUTE, HasbiBaeTcs Python — nmpocToil u Mom-
HBIH A3bIK IporpaMMmuposanus. fAseik Python npenonaercs Ha BBogHBIX Kyp-
Cax IO KOMIIPIOTEPHOM HayKe B CTapIIMX KJIacCaxX U KOJIIeAKaX, KpOMe TOro,
OH HCIIOJIb3YyeTCH IJIA CO3JJaHHA OJHHX M3 CaMBIX
MOIIHBIX [IPUJIOKEHHUH Ha cBeTe, Takux Kak Gmail,

Google Maps u YouTube.

Y065l BB MOIVIM 110/1b30BaThCA A361KOM Python
Ha CBOEM KOMIIbIOTEPE, 1aBaliTe COBMECTHO C/le/Ia-

€M cJeJyIouye TPU 1ara.

1. Ckagaem Python.
2. Ycranosum Python Ha komnbioTep.

3. ITporectupyem Python, Hanucas ogny unu

ABEC IIPOCTBIC ITPOTPaAMMBI.
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1. Ckauneaumue Python
Python — aT0 GecriaTHas nporpamMma, KOTOPYIO JIETKO 3aTPy3HUTh Ha KOMIIBIO-
Tep ¢ OQHUIHATBHOTO BeO-carTa, H300pakeHHOTo Ha puc. 1.3.

#. pownload Python | Pyt %X - - o =
= O [ 8  prhenomgiiownioas: * = #

e python I

About L Documentation Community

Puc. 1.3. Cayir Python ynpowaert 3arpysky Python Ha komnbioTep

C nomomso cBoero Opaysepa nepeigure Ha caitt python.org, Hasegure
yKasaTeslb MBIIIM Ha KHONKY MeHI0 Downloads u menknuTe no xHomnke, Tekct
kotopoi1 HaunHaercs ¢ Python 3.

2. Yecranoeka Python

Hafinure TonbKO 9TO 3arpyKeHHBIN (aila (BO3ZMOKHO, OH PACIIONIOKEH B ITAIIKE
3azpysxu (Downloads)), nBax bl WeIKHUTE MBILIBIO 110 3TOMY (ailry, 4TOOb!
3aIyCTUTH porpamMmmy U yctaHoButb Python u pepakrop IDLE Ha kommbio-
tep. IDLE — aT0 mporpamma, KOTopyio Mbl 6yzeM HCIIOJNb30BaTh /IS BBOJA
U 3aIlyCKa HallKX porpaMu Ha saseike Python. bonee nogpo6Hsie nHcTpyK1IMM

10 yCTaHOBKE IIPOrpaMMHOTO obecrederus cM. Ilpunoxenne A.

3. Tectupoeanue Python

B menio ITyck (Start) unu nanke [1purowenus (Applications) naiigure npo-
rpammy IDLE u 3anycTute ee. Bel yBuanTe TEKCTOBOE OKHO 151 BBOZIa KOMAH/I,
Harofobue TOro, 4To u300paxeHo Ha puc. 1.4. DrTa nporpamMmma Ha3bIBaeTCs
o6onouron Python. O6oz0uxa — 310 OKHO MM 9KpaH, IO3BOJIAIOIIHE [101b30-

BaTCJ/II0 BBOAHUTbh KOMaH/JbI 1 CTPOKH KOZa.

OcHosbl Python: 3HakomcTBo co cpepgont 19



| & Python 3.5.2 Shell - o ®
File Edit Shell Debug Options Window Help

| Python 3.5.2 (v3.5.2:4def2a2901a5, Jun 25 2016, 22:01:18) [MSC v.19200 32 bit (In -
tel}] on win32
Type "copyright™, "credits" or "license ()" for more information.

>

L3 Cokd
Puc. 1.4. O6onouka Python IDLE — Haw koMaHAHbIA MyHKT ans usyyvenms Python

Crpoxka >>> Ha3bIBACTCA npuziamernnem, U ee HJIMIHE O3HAYALT, YTO KOM-
IBIOTEp FTOTOB IMPHUHATH Bally IepBYIO KoMaHAy. KoMIploTep IpoCHUT Bac cKa-
3aTb eMy, 4TO TpeOyercs cienats. Beenute:

print ("3mopaecTeylM, Mup!")

M HO)XMHUTe Ha KaaBraType kiaasunry Enter nnu Return. Ha skpane Boi no1-
JKHBI yBHZETh, 4TO Python Hameuaran TekcT, KOTOPBIH BB YKa3alu B CKOOKaX:

3opascTBy¥, myp ! Hy BoT: BeI Hanmcanu cBolo mepByio mporpaMmy!

Hanucaume nporpamm Ha Python

O6b19HO BaM 1ToTpebyeTcs MHUCaTh IPOT PAMMBI JITTHHOM D0JIee YeM O/JHA CTPOKA,
nosromy Python nocrasnsercs Bmecte ¢ pedaxmopon, MO3BOIAOMUM ITUCATH
6onee gaunnbie nporpammbl. B okne IDLE nepeniaure k menio File (Paiin)
u Boibepute komanay New Window (Hosoe oxno) nunu New File (Hospiit
dann). Ha sxpane nossuTcsa nycroe okHO ¢ 3aronoskom Untitled.

Jasaiite HanueM 4y Th Oosee AMMHHYIO iporpaMmy Ha Python. B Hosowm,
IIyCTOM, OKHE BBEJIUTE CJIeAYIOIIHe TPH CTPOKH KOJa:

# YourName.py
name = input ("Kak Tebga zo0ByT?\n")
print ("IlpueeT, ", name)

ITepBas cTpoxa HazbIBaeTcs Kommernmapuem. KomMeHTapUH, HAYHHAIOIHE-

s C CUMBOJIA «peIeTKa» (#), IpeACTaBIAI0T COOOM 3aMeTKH IIPOrPAMMHCTA HJTH
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KaKHe-TO HaIIOMHHAHHA, HTHOPHpPYyeMble KOMIIbIOTepOoM. B janHOM npumepe
KOMMEHTapHI — 3TO JIMIIb 3aMeTKa, HATIOMHHAIOIAsA HAM 00 MUMEHHU NPOTrpaM-
MBI. Bropas cTpoka mpocHT mosnb3oBaTe s BBECTH CBOE UM U 3a[IOMHHAET €TI0
kak name. TpeThst cTpoka medaraer coBo "IlpuseT, ", HOCIE KOTOPOTO CIEAYeT
MM, BBeleHHOe mosb3oBarenem. OOpaTuTe BHMMaHuUe, 9TO TekcT "llpuseT, "

U name pasgesser 3anaras (, ).

3anyck nporpamm Ha Python

ITeperinute x nyukry Run (3anyck) cTpoku MeHIO, paCIIONOKEHHON HaJl TeK-
CTOM BalIeH porpamMMsl, 1 Beibepute komanay Run Module (3anyck monyois).
HanHOe nelcTBHE 3anycmum, UIH MepefacT B 00paboTKy, HHCTPYKIIHH Balliei
nporpammel. CHadasIa cucTeMa MOIPOCHT BAC COXPAaHUTH IIporpammy. Jlasaiire
HaszoBeM Ham Qain YourName.py. JJanHOoe geficTBHe COOOIIMUT BalleMy KOM-
[BIOTEPY, YTO IIPOrPAMMY HYKHO COXPAHHUTH Kak darii ¢ umeHeM YourName.py,

rzie paciidpenue .py o6o3Hadaet, 4TO epe HaMu porpamma Ha s3eike Python.

ITocne coxpanenus u 3amycka ¢ariaa Bbl YBUJUTE, YTO OKHO 00OTOYKHU
Python samyctuno nporpammy, BeiBesist Ha 9KpaH Bornpoc Kak Te6a 30ByT?. Bee-
AUTe CBOE UMs Ha CJIEAYIOIeH cTpouke U HaxxmuTe kiasuury Enter. ITporpamma
HaIle4ataeT CJIOBO [IpyBe T, Moc/ie KOTOPOro OyeT CIe0BaTh BBEICHHOE BAMH HMSI.
Tax Kax Bbl He IPOCHUJIH [IPOTPAMMY CZeJIaTh 4YTO-THOO elie, TO mporpamma Oyner
3aBepllieHa — U BBI OIIATh YBUAMTE IIPUIVIAIICHHE >>>, KaK [TOKa3aHO Ha puc. 1.5.

| & Python 3.5.2 Shell - a ®

File Edit Shell Debug Options Window Help

:_'Pyr.hon 3.5.2 (v3.5.2:4def2a2901a5, Jun 25 2016, 22:01:18) [MSC v.1900 32 bic (In ;I
| tel)] on win32

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

| 55>

i“ RESTART: C:/Users/Muxawn/AppData/Local/Programs/Python/Python35-32/1.py ==

| Kax reba somyT?

| Migxeann

| OpmBer, Muxamn
| 33> |

Ln:8 Cokd

Puc. 1.5. Komnbiotep 3Haet moe mms!

MasieHBKHUM y4eHHKaM, TAKIM KaK MO TPEXJIeTHHE ChIH, O4eHb HHTEPECHO 00B-
ACHSATB, YTO IIPOIPaMMa IIPOCHUT UX BBECTH CBOe UMsA. Makc yxe 3HaeT GYKBBI CBO-
€ro MMeHH, [I03TOMY OH HaOHpaeT Ha KJIABHATYpe M-d-K-C, 1 eMy O4eHb HPaBUTCH,
KOT'ZIa s TOBOPIO, YTO IIpOrpaMMa OTBeTHIIa eMy [IpreeT, Makc. Cripocure cBOEro
pebeHKa, He XOTeJ1 I1 Obl OH, YTOOBI [IPOrpaMMa OTBETHIIA €My YTO-TO Apyroe. Maxc
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[IOIIPOCHIT, YTOOBI TPOrpaMma CKasasa «3IpaBCTBY H», TOTOMY st K3MEHHIT [IPOrPaM-

MY TaK, 9TOOBI TPEThsI CTPOKA KOZIA IVIACHJIA 3IPaBCTBY, BMeCTO [Ipueer, .

IToTom s UI3MEHH TPETHIO CTPOUKY CIeAYIOUIHUM 00pa3oMm:

"

print ("3zmpaBcTBYM, , nhame, name, name, name, name)

Makcy o4eHb TOHPaBHIOCH, YTO IPOrpaMMa OTBETH/IA eMYy: 3IpaBCTBYA,
MakC Makc Makc Makc Makc. ITonpobyiiTe mosKkcIepuMeHTHPOBATE CO BTO-
PO M TpeThel CTPOKOM KOZa C TeM, YTOOBI KOMITBIOTEP 3a/aBaJl pa3Hble BOIIPO-
CBI M BBIBOJIMJI HA 9KPaH pa3HbIe OTBETHI.

Y710 BbI Y3HONM

Mayuenre nporpaMMHpOBAHHS ITOJOOHO PEIIEHHIO 3aTaJ0K HIH [OJIOBOTOMOK.
Ber HaumHaeTe ¢ HOCTAHOBKH I1pOO/IeMBbI, OTBEYaeTe, YTO 3HAETE, U y3HAETE He-
9TO HOBOE B IIporjecce. K MoMeHTYy 3aBepIeHH BB IIOTPEHUPOBAIN MO3T U OT-
BeTH/M Ha Borpoc. Hazerocs, Bam Ob110 HHTEpecHO.

B aT0i1 rmaBe MBI pemnIM Hally NMepByIo CAOKHYIO 3a/1a4y: Mbl yCTAaHOBHJIH
A3BIK IporpaMMupoBanus Python Ha Hamu KOMIBIOTEPBI, YTOOBI TPUCTYTIUTH
K HaltucaHUIo KofoB. M 3T0 6bL10 0OYeHb IPOCTO, BCETO JIHIIb 3aTPy3UTh (arl,
YCTAaHOBHTD U 3aIIyCTHTb €TO0.

B cnenyroniux riaBax Bbl HAYYHTECh pelIaTh 3a1a9H C IIOMOIIBIO IIPOTPAMMHOTO
Koza. Bel HauHeTe ¢ MPOCTHIX BU3YaIbHBIX 3a/1a4, TAKUX KaK PUCOBaHHEe (pUTYp Ha K-
paHe KOMITbIoTepa (IIaHIIeTa WK TeaedoHa), a IOTOM y3HaeTe, KaK CO3/1aBaTh IIPO-
CTBIE MBI, TAKKE KaK «YTaJal 4ucio», «Kamens, HoxHuM11BL, Oymara» v «[ ToHD».

Hcrons3ys Ty 6a3y, KOTOPYIO 3a7I0KHTE, CO3/jaBasA TH [IEPBBIE IPOrPAMME,
BBl CMOJXETe MEePEeHTH K IPOrpaMMHPOBAHHIO UT'P, MOOUIBHBIX IPHUIOKEHUH,
BeO-IIPUIOKEHUHI U MHOTOTO APYTOTO.

Ha naHHEIT MOMEHT BBI JOJKHBL ..

* mers nonHoyHKIMOHAMBHY IO cpeny Python u TekcroBbiil pegakrop.

* VMeTb BBOAUTH IIPOrpaMMHBIE KOMAHBI HAIPAMY0 B 060104ky Python.

* YMeTh MHcaTh, COXPAHATD, 3aMIYCKATh U PeJAKTHPOBATh KOPOTKHE IIPO-

rpammsl B IDLE.

* BBITh FOTOBBIMH K HCIIBITAHUIO DOJlee CIOKHBIX, D0OIee HHTEPECHBIX IIPO-
IrpaMM U3 IJIaBHI 2.
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3apaum No NPOorpammMmMpoOBaHUIO

B koHIIe KaX /0 I1aBsl y Bac Oy/jeT BO3MOXHOCTD ITOMPAKTUKOBAThCA
B TOM, 4TO BBl H3YUHJIH, A TAKXKE CO3AaTh OOJIee KPyThle IPOrPAMMEBL,
pemuB napy 3ajgad. (Eciu B 3afizere B TyNHK, BBl MOKETE IEpPeHUTH
Ha cair https://eksmo.ru/files/Python_deti.zip s nonydyenus ro-

TOBBIX PeIIeHHI.)

#1. Y ENMYXA

Y npocroro npunoxkenus YourName.py ecTb Bce HEOOXOIHUMBIE KOMIIO-
HEHTBI /11 CO3/JaHU s TAKOH TOpa3o OoJee HHTEPeCHOH IPOT PaAMMBI, KaK
cTapoMojHas cioBecHas urpa «emyxa» (ecau BBl HUKOTZA He poOoBa-
JIY TIOUTPaTh B TaKyo, nepeiaure Ha caiit madlibs.com).

[laBaiite n3aMeHHM Haury nporpamMmy YourName.py v COXpaHUM €€ KaK
MadLib.py. BmecTo TOro 4to6sl ClpaliuBaTh UMs MOIb30BATES, MBI IO~
IIPOCUM BBECTH IIpUJIAraTebHOE, CYLECTBUTENLHOE U IJIaT0J1 POILe/IIero
BPEMEHH MY3KCKOI'O pOJa €JHHCTBEHHOI'O YHC/Ia U COXPAaHHM BBEJCHHBIC
JlAHHBIE B TPEX PA3HBIX IIepEMEHHBIX TOYHO TaK K€, KaK MBI IOCTYIIAJIH C Ile-
peMeHHOU name B UcxonHOU nporpamme. [ToTom MBI BEIBezieM Ha Ie4aTh
KaKoe-HUOYZAb Ipe/IoKeHre, HapuMep «ODTOT npuiazamensmnoe Cyue-
CmeumensrHoe 21azos Ha ICHUBYIO pbiKyIo cobaky». ITocne BHeceHuMs 13-

MEHEeHHH [TPOrPAMMHBIHF KO JOKEH BBITJISIETH CJEAYIONIUM 00pa3om:

MadLib.py

adjective = input ("BBemure npuiararteybHoe: ")

noun = input ("BBemuTe cymecTBUTEJIbHOe: ")

verb = input ("BBemuTe rijaroj B NpolenmeM BpeMeHMu: ")
print
print

'Bama uenyxa:")
'STor ", adjective, noun, verb, "Ha JIeHUBYWD
peXYyI0 coBaky.")

(l
(l

u Cumsone. cmpenxu < 6 Konue HexOMOPsLX CMPOK KOOA 03HA-
yarom neperoc cmpoxu. Habupams smom cumeon ne nyxro!

Bri MmoxkeTe BBecTH MI060OE npuaaraTeJapbHOE, CYIIECTBUTC/IbHOE U I'VIa~

roJ 1o BeIbopy (TaBHOE, 9TOOBI OHH COIVIACOBBIBAJINCH B POJE U UHCIIE).

J

OcHosbl Python: 3nakomcTBo co cpepon

23



-

Manee mokasaHo TO, YTO BBI JOJKHBI yBHIETh Ha SKpaHe IOC/Ie COXpaHe-
HUA U 3a1ycKa iporpaMMsl MadLib.py (s BBe yMHBL, yUUTEIb U UMK —

HyJ):

>>>

BBemuTe npuiiaraTejibHOE: YMHEBIA

BBeluTe CYyHNEeCTBUTEJILHOS: YUYUTEeNb

BBemuTe TJIATOJI NPOWENerO BPEMeHMV: YUXHYJI

Bam MadLib:

DTOT YMHBEIM YUMUTEJb UMXHYJ Ha JIEHUBYI PBIXYID COOaKy.
>>>

#2. Hosaa Yenyxa!

Hasaiite caenaem Haury urpy MadLib uyts 6onee nnrepecron. Cospaii-
Te HOBYI0 Bepcuto MadLib.py, coxpanus ee nox umenem MadLib2.py. [lo-
6aBbTe CTPOKY, KOTOpas OBl 3aIpalnrBaia BBOA HA3BAHUS KHUBOTHOTO
C NPeJJIOroM «Ha». 3aTeM M3MEHUTE BBIpaKeHHe print, ybpaB cloBO
cobaky U 0OaBUB IIepeMeHHYI0 animal moce npeanoXeHus, B3ATOr0
B KaBBIYKHU (He 3a0y/ibTe B BBIPAXXEHUH Print J00aBUTH 3aIATYIO Iepes
HOBOM nepeMeHHOM). I Ipu sxenaHUM BBI MOXKETE U3MEHHTD IIPEJIOKEHHE
eme cuiapHee. K npumepy, 9Ta Becesias MesioBas HOCKa PHIHYJIA
Ha JIEHMBOT'O KOPMYHEBOT'O '€KKOHA, U YTO-HUOY b emme Hoee

3abaBHOe!

~\




masa 2

«HEPEMALUDbA» TPADPUKA:
PUCOBAHME C PYTHON

B 5T0i1 riraBe Mbl HaNMIIeM KOPOTKHE U IIPOCThIE IIPOIPAMMEBI, C IOMOIIBIO KO-
TOPBIX CO3JaJUM KPACHBBIE U CIOKHbIE OPHAMEHTEI. [lJ1s1 9TOro Mbl BOCIIO/Ib-
syemcs zpagpuxon turtle. Ilpu pabore ¢ rpadukoit turtle Bbl nUIIETE HH-
CTPYKI[UHU J/I BUPTYaIbHOM, HJIH BOOOpaKaeMOH, Yepenauky ™, coobuaromnme
eil 0 TOM, KaK [lepeMeIaThcs o 9KpaHy. Yepemnaiika HOCHT ¢ cOOOM py UKy, a B
MOXXeTe IIPOHHCTPYKTHPOBATH YEPEMAIIKY BOCIOIb30BAThCS 9TOH PYUKOM JJIst
PHCOBaHHS JIMHUI 110 Mepe IepeMelleH s 1o skpany. Hammcas xog, nHCTpyK-
THPYIOL[UH YepPeaNIKy IePEeMel[aThCs KPYTBIMHU TPAEKTOPHSIMH, Bbl MOXETE
3aCTABUTH €€ HAPHUCOBATH IIOTPSACAIOIINE KAPTHHKH.

Mcnonesys rpaduky turtle, Bbl He TOTBKO MOXKETE CO3/aBaTh BIICUATIIAIO-
11eé OPHAMEHTHI C TIOMOIIBIO BCErO JHIIb HECKOJBKHUX CTPOK KOJ|a, HO TaKkKe
MOKETe OTCIEAUTH JBHKEHHE YepPeIaIlKy, Ja0bl MOHATh, KAKUM 00pa3oM KaK-
Jas CTPOKA KOJA BIMET Ha TPAGKTOPHIO JBIIKEHUS YePENaIIKU. DTO IIOMOXKET
BaM IOHATb Z02#K) IPOTrPAMMHOTI O KOJa.

Hawa nepsaa nporpamma turtle

JaBafiTe HamHMIIeM Hally MEPBYIO MPOrPaMMYy C HCIIOTb30BAHUEM I'padpUKH
turtle. Begure cregyromui kox B HoBoe okHO riporpammbsl IDLE u coxpannre
daiin mox umenem SquareSpirall.py. (Bel Takke MOKeTe CKauaTh 9Ty U APyTHE PO-
rpaMMBbI U3 JaHHOUM KHUTH 110 aapecy https://eksmo.ru/files/Python_deti.zip.)

* Turtle — uepenaxa (anzn.). [Tpun. nep.
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SquareSpirall.py

# SquareSpirall.py — PucoBaHME KBaIpPaTHOM CHOMPaIN
import turtle
t = turtle.Pen()
for x in range (100) :
t.forward (x)
t.left (90)

ITocne 3amycka mporpaMMBI MBI YBUIMM Ha dKpaHe JI0BOJBHO MPHUATHYIO

KapTHHKY (puc. 2.1).

Fé Python Turtle Graphics (He oteevaer) -

Puc. 2.1. [unHoTtnyeckas kBagpaTHas cnupans,
CO3[aHHASs C MOMOLLbIO KOPOTKOM nporpammsl SquareSpiral 1.py

Kak 310 paboraer
Yr0o6BI TOHATH, KaK paboTaeT MporpamMma, JaBafTe IPOAHATUIUPYEM €€ KOJ

CTpOKa 3a CTPOKOﬁ.

ITepBas cTpoka NMPOTPaAaMMHOIO Koja
B Qaiine SquareSpirall.py — 310 KOMMeH-
rapui. Kak BB yxe y3Hanu B rnase 1, kom-
MEHTApHI HAYMHAETCA C CHUMBOJIA «peIleTKa»
(#). KommeHTapu# 1o3BOJIAIOT HAM ITHCATh
B TEKCTE ITPOTPAMMBI 3aMETKH JJIA CAMUX
cebs MM APYTHX JT0/ieH, KOTOphIe OyAy T YH-
TaTh Halll IPOTPAMMHBIN KOJ| B JJaJIbHEHIIIEM.
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KomnbioTep He 4MTaeT U He NBITAETCA TOHATH TO, YTO HAITHUCAHO IOCJIe CHMBO-
na «peureTkH». KoMMeHTapui — 9TO 3aMeTKa JJIA Hac, TOBOpsIIas, KaKoe Jei-
CTBHE BBIIIOJIHAET IIpOorpamMma. B naHHOM ciydae s moMeCTHII B KOMMEHTapHUI

HMA MIpOTpaMMBbl M KPaTKO€ OIIMCaHHE TOI'O, 4YTO OHa AeJjIacT.

Bropas ctpoka umnopmupyem BO3MOKHOCTb PUCOBATH C HUCIIOIb30BAHHEM
rpadukn turtle. MMnopTupoBaHue yke HAMCAHHOTO KOJA — OJHA U3 Ca-
MBIX KPYThIX BO3MOKHOCTEH IIpOorpaMMUpoBaHus. Ecin Bel 3aniporpaMmmuposa-
JI 9TO-TO MHTEPECHOE HJIH MOJIE3HOE, TO ¥ BAC €CTh BO3MOKHOCTD ITO/CTHUTHCS
STHM C IPYTHMH JTIOJBMH HJIH e OBTOPHO HCIIONB30BaTh camomy. Hekoro-
pble kpyThle nporpaMmmuctsl Python cosnator 6ubnunomexy — nabop noBropHO
HCIIO/Ib3yEeMOTO KO/Ia, YTOOBI IIOMOYb JIPYTHUM IIPOrpPaMMHCTAM HCIIOJIb30BATH
rpaduky turtle Ha s3sike Python, HecmoTps Ha TO uTO BriepBbIe TpadrKa
turtle nosBuIack B A3bIKe porpammupoBanus Logo B 1960-x rogax™. Korga
BBI BBOAMTE KOMaHAy import turtle, Bbl coobiaeTe CBOCH MpOrpaMMe O Ha-
MEepEHUHU HUCIIONb30BATh KO, HAIIMCAHHBIN 3TUMHU nporpamMmuctamu Python.
ManeHpKas 4epHas cTpesKa Ha puc. 2.1 mpeACTaB/IsgeT YepenamniKy, PUCYIOILy 0
PYUKOH IO Mepe Iepe/IBHIKECHUS [0 9KPAHY.

TpeTbs cTpoka Halel mporpaMMsl, t = turtle.Pen (), coobiaeTr KOM-
IIBIOTEPY, YTO MBI 6yaeM HCII0Jb30BaTh OYKBY t B KadecTBe 0OO3HAUEHUS Pyd-
KU YepenalmkH. Takoi1 moAxo ] MO3BOAUT HaM PHUCOBATh PYUYKOH UYepeIlalliKH
10 Mepe €€ MepeMeEeHUs 10 dKPaHy IyTeM BBOJAa KOMaHAH t . forward ()
BMECTO BBOJIa KOMaH/BI ITOJHOCThIO: turtle.Pen () .forward (). ByKBa t

6YI[CT HalllMM COKpallleHHEM JJIA IIepeaadr KOMaH/ Y€peIlalliKe.

YeTBepTas CTpOKA caMas CAOXKHasA. 3A4eCh MBI CO3[A€T 41K, KOTOPBIH IO-
BTOPsIET HAOOP HHCTPYKIUH OIpe/ie/IeHHOEe KOJIMYeCTBO pa3 (MHBIMH CJIOBAMH,
[IPOTPAMMa 34y UK IUBaA €M BBIIIOJHEHHE STHX CTPOK KOJA). DTOT KOHKPETHBIN
LMKJI YCTAHABIMBAET AHana3oH, nuiu cinucok u3 100 gucen (ot 0 no 99). (Kowm-
NBIOTEPHI [IOYTH BCerja HadYHMHAT oTcdeT ¢ 0, a He ¢ 1, Kak 9TO /AeIaeM Mbl.)
Luxsn npoBogutT OYKBY X depe3 BCe YHCJIA 3aZaHHOTO AHAIA30HA TAKUM 00-
pasoMm, 4TO X M3HAYaIbHO paBHa 0, 3aT€M OHA CTAHOBUTCS PaBHOH 1, IOTOM 2
U TaK flaJiee — JI0 TeX I10p, [I0Ka KOMITBIOTEpP He JOCUHTAET O 99, BBIIIOJHUB TEM
cambiM 100 maros.

* f3bik nporpamMmupoBaHus Logo Gbu1 cosna B 1967 roay kak 00y 4aiomnii S3bIK IPOrpaMMHpPOBa-
HHUSI, U JJa)Ke Terlepb, CIyCTs [STh AeCATHIETHIH, OH ellle aKTyaJIeH P U3y YeHUH OCHOB HallHCaAHH S
nporpamMmuoro koga. Kpyro, na?
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byxBa x HassiBaeTcs nepemennon™ (B nporpamme YourName.py us rnassr 1
c0BO name ObL10 TepeMeHHOH). IlepeMenHas XxpaHUT 3HaYeHHE, KOTOPOE MO-
KET MEHSTHCS [10 Mepe BBIITOJHEHHs TPOrpaMMbl. MbI Oyzem HCIIOIb30BaTh I1e-
peMEHHbIE IPAKTUYECKH BO BCEX CO3[aBAEMbIX [IPOrPAMMaX, [IO3TOMY JIydIle

IMO3HAKOMHUTHCA C HUMHU ITIOpaHbIIE.

Crepyromiue nBe CTpOKH TabyJIHPOBAHBI, TO €CTh CABHHYTHI BIIPABO OT-
HOCHTEJIBHO JIEBOM KPOMKH. OTO 3HAYUT, YTO OHH HAXOJATCA BHYTPHU IIHUKIIA
M OTHOCATCA K CTPOKE HaJj HUMHU. TakuM 0OpasoM, 3TH CTPOKH TeKcTa OyayT
MOBTOPHO BBIMIOJHEHBI KaXKIBIH pa3, KOT/la IepeMEeHHOM X IIPUCBANBAETCSA HOBOE

uynciao B guanasose ot 0 1o 99, To ectp 100 pas.

Yro npoucxoamr

[JaBaliTe TOCMOTPHUM, YTO MPOHUCXOAHUT, KOTJA
Python BriepBble unTaeT JAHHBII HAOOP HHCTPYK-
uuit. Komanga t . forward (x) coobmaer pyuKe
YepenamKky NepeJBUHYThCA Ha X TOYEK Ha SKpaHe.
Tak kak x paBusercsa 0, pydka He IIepeJBHHETCS.
Ilocnenusas crpoka, t.left (90), roBopur uepe-
nalke oBepHyTh HaleBo Ha 90 rpasycos.

WM3-3a Hannuus nukiaa for mporpamma mnpo-
JIOJIKAeT BHITIOJTHEHHE U BO3BPAIAETCS HA CTAPTO-
ByI0 no3unuio 1jukia. Komneiorep npubasiser 1,

9TOOBI IEPEABUHYTH [IEPEMEHHYIO X Ha CIEAYIO-
Y10 IIO3UIHIO B IMalla30HE, U, TaK Kak 1 Bce eme
HaXOoAHUTCA B nuamna3oHe oT 0 7o 99, HUKJ NIPOJOJIKAET BBIIIOJHEHHE. Tenepb
IepeMeHHas X PaBHAETCA 1, IO3TOMY pyuKa llepeiBUTaeTcs Bliepe] Ha 1 TOUKY,
a 3aTeM BHOBB ITOBOpauHBaeTcA BaeBO Ha 90 rpagycoB M3-3a HATUYHUA KOMaHIBI
t.left (90). Bce ato IIOBTOPAETCA CHOBA U CHOBA. Hukon IIOBTOPUTCA B I1O-
CJIeJHUH pa3, Korja epeMeHHas x Oyner paBHaTbesa 99. K aromy MomenTy pyu-
Ka ysKe OyzieT pucoBaTh JTMHHbIC THHHUH [10 BHEIIHEMY KPalo paHee OTPUCOBAH-

HOM KBaJpaTHOM CIIHPaJIH.

Hwuxe npuBenena romarosas BU3yaJn3alus IUKJIA IO Mepe TOTO, KaK 3Ha-
JeHHe [IepeMEHHOH x Bo3pacTaeT oT 0 1o 100:

* MaseHbKye YMTATEIH MOTYT Ha3bIBATh X HEM3BECTHBIM, HAIIOAOOME TOT0, 3HAYEHHE KOTOPOTO
BBIYHC/IACTCS IIPU PEIIEHHUN ypaBHEeHHA X + 4 = 6. Bosee crapimne yuTaTe M MOTY T y3HATh X
C YPOKOB airedpsl MM APy THX Ky pPCOB MATEMATHKH, HMEHHO OTTY/a PAHHHE IPOrPAMMHUCTHI
MO03aMMCTBOBAJIH ITOHATHE «IIepeMeHHasA». B HAIMCAHUH KOZla MHOT'O XOPOIIeH MATeMATHKH, B a/Ib-
HeHIIeM Mbl YBUAMM JaXKe HECKOJIBKO JTI0OOMBITHBIX IPUMEPOB H3 I€OMETPHH.
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for x in range (100) :
t.forward (x)
t.left (90)

& Luxnom 000 4: Pucyromca nepssie wemepe aunuu (nocre x = 4).

@, Huxzom 5 0o 8: Pucyomen euje wemeipe 1unu, Ha IKPame noi6.ai-
emca Keaopam.

Lurxn om 9 do 12: Keadpamman cnupars yseanuuneaemcs 00 12 aunui
(mpu xeadpama).

Touku, unu nuxcenru, Ha 9KpaHe Balllero KOMIIbIOTEPa, CKOpee BCETO, CIMII-
KOM MaJIbl — M BBl HEe MOJKETe 4eTKO BUAeTh UX. Ho mo mepe nmpubamkeHus
3HaueHHA IepeMeHHOHN X K 100 depenamka pucyeT JMHHH, COCTOSIIHE U3 BCE
6obiIero ¥ 6OIBIIEro KOTHIECTBA MUKCenel. FIHbIMH clioBaMH, 110 Mepe yBe-
JUYEHU A 3HAUCHU A nepeMeHHoﬁ x KoMaHJa t . forward (x) pucyer Bce bonee

JJIUHHBIC THUHWH.

Crpeska yepenamky Ha dKpaHe PUCYeT JHHHIO, 3aTeM [IOBOpaYMBaET Ha-
JIeBO, PUCYET ellle HEMHOT' 0, IOBOPaYMBaET HAJEBO — U CHOBA PUCYET, U TaK
[IOBTOPSAETCSA CHOBA U CHOBA, IIPH 3TOM JJIMHA THHUH C Ka3K/[bIM Pa3OM yBeJIH-

YHUBACTCA.

K koHI[y BBIMOTHEHMS IPOTPAMMBI Y HAC HA SKpPaHe IUITHOTHYECKAs KBa-
nparHas ¢purypa. HeTsipeXKpaTHBIH TOBOPOT HasleBO Ha 90 rpaiycoB MO3BOJISAET
HaM cOPMHPOBATH KBAIPAT, AHAJTOTHUYHO TOMY, KaK YeTbIpe [IOBOPOTA BOKPYT

31aHHUA BEPHYT HaC K TOYKE Havdaj1a ABHIKEHHUA.

OzxHako B HallleM IpUMepe PUCYeTCA CIHPab, IOTOMY YTO MPHU KaxK-
ZOM MOBOPOTE HAJIEBO MBI IPOXOAUM UYyTh OOJbIIE, YeM B MPEeABI Y I[HH
pas. [InnHa mepBOil HAPUCOBAHHOM HaMH JTHHHH COCTaBJIAET BCETO ONUH
mar (korga x = 1), moToM ABa mara (IpH cJAeAyIOleM IIOBTOPEHUH [[UKIIA),
IIOTOM TPH, 4eThbipe U Tak fgajee no 100 maros, korga AJAMHA THHHUH COCTa-
BUT 99 nuxceneil. OnATh XxKe, MUKCEJN Ha BallleM dKpaHe TaK MaJjbl, YTO BBI
He MOXXeTe Pa3IHYUTh OTJeIbHbIe TOYKH, HO OHHU TaM ecTb. Kpome Toro, Bel
MOJKeTe HabJII0/1aTh, YTO TUHHUU CTAHOBATCS BCe AJTHHHEE IIPU NpHOaBIeHUH

MHUKCelen.

Henas Bce moBopoTsl Ha 90 rpajycoB, MBI ITOTyYaeM HJeaJbHYIO KBaJpaT-

HYI0 QUTYPY.
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Yepenauwka B yaape

[aBaiiTe MOCMOTPHUM, UTO MPOU3OHAET, €CAHU MBI U3MEHHUM OJHO M3 YHCEN
B mporpamme. OauH U3 crocoboB y3HATH O MPOrPaMMe YTO-TO HOBOE — 3TO
IIOCMOTPETD, YTO MPOU3OMET, €CIH IIOMEHATL OAHY U3 ee yacTei. He Bceraa
Pe3yabTaT MOPaJyeT BaC, HO BBl MOXKETE Y3HATh YTO-TO HOBOE, [JaKe €CJIU YTO-TO

[IOMIET HE TaK.

H3meHnuTe TOIBKO MOCIEAHION CTPOKY IporpamMmel Ha t.1left (91) u co-

XpaHHUTe U3MeHeHus B aitne SquareSpiral2.py.

SquareSpiral2.py

import turtle

t = turtle.Pen()

for x in range(100):
t.forward (x)
t.left (91)

A yxe rosopui, uro nosopot Ha 90 rpasycoB co3gaeT HUeaJbHbIN KBa-
apar. IToBopor Ha yron uyts 6osbiie 90 rpasycos, B faHHOM caydae Ha 91 rpa-
IyC, HEMHOTO MCKaxaeT KBaxparT. 1 mockonpKy K cienymomeMy IIOBOPOTY
KBaJpaT y)Ke HEMHOI'0 MCKa)XXeH, HOBas (popMa BBITJIALUT BCE MEHEe U MeHee
ITOXOKEeH Ha KBaJpaT I10 Mepe BBIIIOJHEHHUA IporpaMMsl. B pesynprare Takoe
HCKa)XXeHHe CO3JaeT NPUATHYIO CIIUPAJeBUAHYIO QUTYpPY, KOTOpas, KaK BbI
MOJKeTe BU/IeTh Ha puc. 2.2, HaYMHaeT CBOPAYHBAThHCs, HAMOZOOMEe BUHTOBOH

JI€CTHHILBI.

OTOT mpuMep TaKKe SABIAETCI XOPO-
IeHd HATIALHOM JeMOHCTPalleH TOr 0, KaK

omubKa JTHIIb B OJHOM 4YHCJIE€ MOKET ITpH-

L(JMOZW

BECTH K OOJIBIITMM H3MEHEHHAM pe3yJIbTaTa
BBIITOTHEHHU A nporpaMmel. OnuH rpagyc
Ka)KeTCs HE3HAYUTENbHBIM, €CIHU TOTBKO
BBl He cOmmch Ha oguH rpagyc 100 pas
(ato B cymme paet 100 rpagycos) uam
1000 rpanycoB UK €C/iM BBl HCIIO/Nb3yeTe

IPOTPaMMY, YTOOBI OCATUTH CAMOJIET. ..
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Til Python Turtle Graphics (He orssuses) = “

Puc. 2.2, bnaropaps ogHOMy He6OMbLIOMY M3MEHEHMIO MPOrPAMMA
M3 KBOAPATHOM CMPANM NPEBPALLAETCS B BUHTOBYIO IECTHULY

Ecnm BB emie He 3HaeTe, YTO Takoe TPafyChl, He MEpPeKHUBANTE: IIPOCTO I10-
HUTrpaiiTe C YUCIAMHU U [TOHAOTI0AaTe 32 U3MEHEHUSAMH. YBEJIUYbTE KOTHYIECTBO
pHCYyeMBIX IIporpammoin tuHu#H 10 200, 500 mau 50, MeHs s 3HaUeHME B CKOOKaX

IIOCJIE K/IIOYEBOTO C/JIOBA range.

Taxxe monpobyiiTe MOMEHATH Yo B [TOCAeAHEN cTpoke Ha 91, 46, 61 rin
121 rpanyc u Tak panee. [ToMHHTE 0 HEOOXOJUMOCTH COXPAHATH IPOrPAMMY
Ka)XJBIH pa3. 3aTeM 3aIyCTHTE OTPEAAKTHPOBAHHYIO IIPOIPAMMY U IIOCMOTPH-
Te, KaK M3MEHHUJICA PUCYeMBbIH elo opHaMeHT. Crapiiue 4UTaTe H, 3HAKOMEBIE
C OCHOBAMH I'€OMETPUH, YBUJAT 3HAKOMBIE (DUTYPBI, 3aBUCSAIIHE OT YCTAHOB-
JIEHHBIX YTJIOB, H, BO3MOXHO, CMOTYT IIpeAcKa3aTh GUTYpy O BEIOpaHHOMY
YIJIy ellle O HadaJja BBIIIOJHEHUA porpaMMbl. Muajniye YuTaTe 1M MOTYT I10-
JYYHUTH YAOBOJBCTBHE OT U3MEHEHUS MTAPAMETPOB MPOrPaAMMBI, M 3TO yIIpaxK-
HeHHe, BO3MO)XHO, BCIUIBIBET B X ITAMATH KOTa-HUOYb Ha Y POKE FeOMETPHH.

Yepenawka sakpyrasercs

I'pacdpuka turtle cnocobHa prucoBatTh 1 60Jee HHTEpeCHbIe GUTYPHI, YEM ITPO-
CTO IpsIMble IMHUHU. MBI elte BepHEMCs K KBaJpaTHO! QUIype B CIEAYIOLEM
pasjesie, a IOKa CBEPHEM HEMHOIO B CTOPOHY H IIOCMOTPHM ellje HEKOTOpbIe

Bo3MoxHOCTH 6ubnnorexku Turtle sspika Python.
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aBaiiTe n3MeHHUM elfe OAHY CTPOKY Koaa: t . forward (x). Panee MbI BU-
IesH, YTO 9Ta KOMAaH[a, UIH (PYHKYUA, IepeMeNlaeT Py UKy depelallKy BIepes
Ha X ITHKCeJeH U PUCYeT OTPEe30K MPAMOM JIMHUH, 3aTeM YepellaliKa [IOBOpadH-
BaeT U IIOBTOPSIET 9TO AEHCTBHE CHOBA. A €C/IH MBI H3MEHHM 3Ty CTPOKY KOza
I ©300paKeHHU s 4ero-To H60Jsee CJI0KHOTO, HAIPUMEDP OKPYKHOCTH?

K cuacTsbio 715t Hac, KOMaH/[a JIs1 PUCOBAHUS OKPYKHOCTH 3aJaHHOT'O pa3Mepa,
TO eCTb paduycd, TaK Ke IPOCTa, KAK KOMaH/a JJIs I/1306pa>KeHI/I}I NpSAMOH JIMHHH.
3amenure t.forward (x) Ha t.circle (x), Kak [I0OKa3aHO B JIUCTHHTE KOJA

HIIKE.

CircleSpirall.py

import turtle

t = turtle.Pen()

for x in range (100) :
t.circle (x)
t.left (91)

Oro! M3menenune Bcero oqHOM KOMaHabI ¢ £ . forward (x) Hat.circle (x)
7laJI0 HaM ropasno O6osee CIOXKHYIO GUIYpY (KaK MOXHO BHJETh Ha puc. 2.3).
Qyurnus t.circle (x) AaeT KOMaHAY IPOrpaMMe HAPUCOBATH OKPYIKHOCTD
C painycoM X B TeKylined nosunuu. Ob6parure BHUMaHHE, YTO MOTYIUBIIHNCST
PHUCYHOK MMeeT HedTo obliee ¢ KBaJpaTHOM CIIMPAJIbIO: HA PUCYHKE BUIHBI YeThI-
pe Habopa KPyTIJIbIX CIIHpPAJIeH, 9TO COBIAAAET C KOJHIECTBOM CTOPOH KBaapat-
HOM CITMPAJIH B IIPOIIJIOM IIPUMepe. DTO IIPOHUCXOJUT IIOTOMY, YTO MbI [IO-TIPEX-
HeMy [TOBOPauyMBaeM BJIEBO Ha YToJ 4y Thb Ooubire 90 TpaycoB KaKAbIH pas IpH
BBINTOJIHEHUM KOMaHAbl t.1left (91). Ecau Bo M3y4aJIi T€OMETPHUIO, TO 3HAETE,
YTO BOKPYT Ka)KJOH TOUKH MOKHO BBIIIOJIHHTb IOBOPOT Ha 360 rpamycos, 4To
TaK)Ke COOTBETCTBYeT deThipeM 90-rpaaycHbIM yriaMm KBagpata (4 X 90 = 360).
Yepermnaiika OTPHCOBBIBAET 9Ty CHHPATCBUAHYIO PUTYPY, TOBOPAYUBAS KaXK-

I pa3 BJIEBO Ha yroJ 4y Th Oosbie 90 rpagycos.

Brr MoxeTe 3aMeTHTL OZHO OTIHYHE: KPYTIas CIIHPAIb OoblIe KBaIpaTHOU
9yTh JIM HE B IBA pa3a. DTO IIPOU3OILIO IIOTOMY, YTO KOMaHAa t.circle (x)
HCIIOIBb3yeT 3HaYeHHE [TIEPEMEHHON X B KA4eCTBE paduyca OKPYKHOCTH, ABIIAIO-
IIerocs pacCTOSHHEM OT LIeHTpa OKPYKHOCTH JIO ee Kpas, UM IOJIOBUHOM IIH-
PHHBI OKPY XKHOCTH. Panuyc, 3aganHbi NepeMeHHOH X, O3HA4YaeT, 9TO uamemp
OKPYXHOCTH, HUJIM €€ U PUHA, 6YILCT B /IBa pasa Gouble [IEpEMEHHOH X. To ecTh
KOMaHza t.circle (X) OTPHUCOBBIBAET OKPYXHOCTD LLII/IpI/IHOI;I 2 mUKcend,

Korja X paBHACTCA l, 4 IMHUKCEJIA, KOI'la X PaBHACTCA 2, 1 TaK 1O JOCTHUIKCHHUA
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IIUPHHBI OKPYKHOCTH 198 nmukcener npu x = 99. A ato moutu 200 nukcenen
B IIUPHUHY, 9YTO IOYTH B ABA pa3a OOblle AJTUHBI CTOPOHBI CAMOTO OOJIBIIOTO
kBajpaTa. TakuM 06pa3om, KpyIJiast CIMpaJib [IOYTH B /iBa pa3a OOJiblile KBajpaT-
HOI CITHPAJIH U, MOXeT ObITbh, B IBa pa3a Kpyue!

T Python Turtle Graphics (He oresuser) - “

Puc. 2.3. Ewe ogHo HebonbLioe M3MeHeHMe faeT HaM
KpacuBbif HO6OP M3 YeTbipex CIMPaneBUAHbIX OKPYXHOCTEMN

Ao6asum Kpacok

Crupanu, KOHEYHO, IPUATHBIE GUTYPEI, HO ObLIO ObI Ty4llle CAEIATh UX Yy Th
6osee kpacounsiMu? JlaBaifiTe BepHeMCs K KOLY KBaJPAaTHOH CIIMPATH U 100a-
BUM B IIPOr'paMMYy €llle OAHY CTPOKY, Cpa3y mocje CTpoku t = turtle.Pen (),
CTPOKY, YCTaHABJMBAIOUIYIO KPACHBIN LIBET Py UKH:

SquareSpiral3.py

import turtle

t = turtle.Pen()

t.pencolor ("red")

for x in range (100) :
t.forward (x)
t.left (91)
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3amycTuTe IpOrpaMMy — U BBl YBHANUTE OoJee IPKYIO BEPCHUIO KBaJPaTHOH
cnupanu (puc. 2.4).

& Python Turtle Graphics (He otseuaer) =

Puc. 2.4. KsappatHas cnupans ctaHosutcs Gonee LBeTHOM

ITonpoOyiiTe 3ameHuTs mapaMeTp "red" (KpacHbIH) APYTHM IIPOCTHIM I[Be-
ToM, HanipuMep cuHuM ("blue") unu 3eneHeM ("green"), — M BHOBb 3aITy-
crure nporpammy. C 6ubnnorekoit Turtle Bb MoxeTe rcmonb30BaTh GOMBIIOE
KOJHYECTBO PasHOOOPA3HBIX [[BETOB, Ja)Ke TAKHE CTPAHHBIE, KAK «JIOCOCEBBIF»
("salmon") nau «<inMoHHBIN mudon» ("lemon chiffon"). IToceTure caiir
www.tcl.tk/man/tcl8.4/TkCmd/colors.htm, uro6s npocmoTpers nmonHbIM
cnrcok 1BeToB. IlepekpammBanue Bcel CIMpaJnd — HEMJIOXOH IIar, HO €CTH
MBI 3aXOTHM IIEPEKPACUTD KAKAYIO C70pOHY CIIUPATIH B OTAeNAbHBIN 1BeT? s

9TOI'O HaM HYKHO BHECTH B IIpOIrpaMMYy €lI¢ HECKOJIBKO H3MEHEeHUH.

YeroipexuyseTHaa cnupanb

Hasaiite obaymaeMm azzopumm (T0o ecTh HAOOp LMIATOB), KOTOPBIH OBI ITpeBpa-
THJI HAIly OJHOLIBETHYIO CIIHPaJb B Y€THIPEXIBETHYIO. DOJIBIIMHCTBO MIAroB
COBIAJAIOT C MIATaMH PACCMOTPEHHBIX paHee IPOTPAMM, HO B 3TOM CJIydae HaM
HYJ)XHO JOOaBUTb HECKOJIBKO IIOBOPOTOB.

1. MMnopTupoBaTh MOAyIb turtle U yCTAHOBUTD YepEIAIIKY.
2. CoobuIuTh KOMIIBIOTEPY, KAKHE LIBETA MBI XOTEJIH OBl HCIIOJIB30BATH.

3. Hacrpouts nuka Ha orprcoBky 100 muHHI cimpay.
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4. Be16path OT/1eIbHBIH LIBET JJIS KAJKIOHM U3 CTOPOH CITHPAJIH.

5. IlepepBuraTe 4epenamky Brepes A1s8 OTPHCOBKH KaX/0M CTOPOHBI.

6. HOBGPHYTB YCepCIlalllKy BJICBO M IIPUTOTOBUTD €€ AJI Hada/la pUCOBaHMA

CIeyIOIIeH CTOPOHBIL.

B mepsyio oduepear Ham moTpebyeTcs HCHONB30BATH CRUCOK I[BETOB,

a HE OJHH, [TO3TOMY MbI CO3JalUM IIEPEMEHHYIO-CITMCOK C MMEHEM colors

K ITIOMECTHM B 3TOT CITMCOK Y€ThIpC LIBETA:

colors = ["red", "yellow", "blue",

"green"]

OTOT CIIMCOK M3 YeThIpex BeTOB OyeT JaBaTh OTIENbHBIN [[BET AJIS KaK-

nou u3 cTopoH KBajgpara. OOpaTuTe BHUMaHHE, YTO MbI [IOMECTH/IH CIIHCOK

[[BETOB B KBaZpaTHble CKOOKM [ U |. Ybenurecs,

4TO Ha3BaHHE KaXKJOro [[BeTa

3aK/JIIOYCHO B KaBbIYKH, KaK CJI10Ba, KOTOPbI€ Mbl BBIBOAHMJH Ha I1€49aTh B I'IaBEC

1, IIOTOMY 9YTO 9TH Ha3BaHHNS LIBETOB ABJIAIOTCS Cmpommm, NI TEKCTOBBIMHU

3Ha4YCHHAMH, KOTOPBIC Mbl B CKOPOM BpEMCHH II€peaaiuM (bYHKHI/II/I pencolor.

Kak roBopuocs paHee, MBI HCIIOIb3yeM MEPEMEHHYIO COLlOYS I XpaHEHUA

CITMCKA U3 YCThIPEX LIBETOB, IIOTOMY, KOI'la ObI HAM HU HOTP€6OB2.J'IOCI) BOCIIOJ/Ib-

30BaThCA OJJHHUM M3 LIBETOB M3 CIIMCKA, MBI HC-
[I0/Ib3yeM J/Ist 0OO3HAUYeHH [[BETa PYYKH Iepe-
MeHHYI0 colors. 3allOMHHTE, YTO MepeMEeHHbIe
XpaHAT 3HaYeHH A, KOTOPbIE MOTYT H3MEHAThCA.
OTa 0COOEHHOCTD OTpaXkeHa NPSIMO B HA3BAHHH:

«I[IepEMCHHaAI» — OT CJIOBaA «II€pEMEHA».

Crenyromee, 9To0 HaM HY)XHO CJeIaTh, —
M3MEHATH I[BET PYYKH Kaxdsld pa3, KOTna
IIporpaMMa NPOXOJUT Yepe3 LUK OTPHUCOBKH.
Yrobsl clieath 3TO, HAM HEOOXOAMMO IIepeHec-
T pyHKIUO t.pencolor () B rpynmy HH-
CTPYKIIMH, PACIOJOXEHHYIO IT0J HUKIOM for.
Hawm Taxxe He0OXOAUMO COOOIUTD PYHKIIHH
pencolor (), KAKOM UMEHHO IIBET U3 npen-

CTAaBJICHHBIX B CITHCKE MbI XOTHM HCIIO/JIb30BaATh.

BBenuTe creayromuil Koj U 3aIyCTHTE €ro.
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ColorSquareSpiral.py

import turtle
t = turtle.Pen()
colors = ["red", "yellow", "blue'", "green"]
for x in range(100) :
t.pencolor (colors([x%4])
t.forward (x)
t.left (91)

Hcnonp3oBanue crivicka U3 YEeThIpEX LBETOB JIOTHUYHO, [IO9TOMY MbI IIPHME-

HUM €TO0 B 3aryckaeMoM npumMepe (puc. 2.5). Yem nanspiie, Tem ayudire.

74 Python Turtle Graphics (He oteevaer) e

Puc. 2.5. lopasgo 6onee nonHouBeTHAs BEPCHS NPOrpPaMMbl KBAAPATHOM CIMPAnmn

EnnncTBenHOE HOBOBBE/IEHHE B TpOTpaMMe — MapameTp (colors[x%4])
¢yHKuMH pencolor. X BHYTPH BBIPAKEHHS — 3TO Ta XKe caMas [IepeMeHHasd,
KOTOPYIO MBI HCIIOJIb3YEM B IPyTHX [IPOrpaMMax, IO9TOMY 3HadeHHe x Oyner
yBennuuBaThesa oT 0 1o 99, Kak u paHsbuie. FIms nepeMeHHoO# colors B CKOO-
kax coobmaer Python o Heo6x0AMMOCTH HCIIONB30BAHMS CITUCKA LIBETOB C HMe-

HeM colors, KOTOPBIH MBI JOOABUIIH B IIPOrPaMMY.

BprQ.)KCHI/IC [x%4] coobmaeT Python O TOM, UYTO MBI 6YIICM HCIIOJIb30BaTh
IepBble YEThIPE IIBETA CIIHCKA colors, mpoHyMepoBaHHBbIe OT O 10 3, 1 BBIOH-
paTh OJWH U3 3TUX LBETOB Ka)KABIM pa3 IIpH U3MEHEHHUHU 3HAYCHU A IIePEMEH-
HoM x. Cefyac Halll CITUCOK COCTOUT TOJBKO U3 YETHIPEX IIBETOB, IOITOMY MBI

OyzmeM IpOXOAUTH 110 HEMY CHOBAa M CHOBa:
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colors = ["red", "yellow", "blue", "green"]
0 1 2 3

CumBon % B BEIpasKeHHH [x%4] IpeACTaBIAET ONEPALHIO 8341MUe 10 M0-
0y.110, pe3yJIbTaTOM BBIIIOJHEHHA KOTOPOH OyznetT ocmamox ot genenus (5 + 4
paBHsaerca 1 ¢ octaTkoM 1, Tak Kak 4 MOXHO Halleslo pa3leJIUTh Ha 5 TOIBKO
c ocTaTkoM 1, OCTaTOK OT AejeHHUs 6 + 4 paBHseTcs 2, U Tak ganee). Onepa-
TOP B3ATHS 110 MOAYJIIO MOXET OBITh I10JI€3€H IIPU HEOOXOAMMOCTH [IUKINIHO
MPOMTH 110 HECKOJBKHUM 3JIEMEHTAM CITMCKA, aHAJIOTHYHO TOMY, KaK MBI IIOCTY-

maeM CO CITMCKOM M3 YETBhIPEX LIBETOB.

3a 100 maroB BelpaskeHHe colors [x%4] MPOMAET IO BCEM YeTHIpEM IiBe-
tam (0, 1, 2 1 3 17151 KpacHOTrO, XKeJITOro, CHHEro u 3eseHoro) 25 pas. Ecin y Bac
ecTb BpeMs (M yBEJIHYHUTEIbHOE CTEKJIO), TO BbI MOXKETE HACUHUTATh 25 KPACHBIX,
25 KenThIX, 25 cHHUX U 25 3eJIeHBIX cerMeHTOB Ha puc. 2.5. [Ipu nepsom npoxo-
zie o uMKay pucosanus Python ucnonssyer nepssiil UBET B CIIMCKE, KPACHBIH.
ITpu BTOpOM IpoOXo/e HCIONb3yeTCs KEIThIH, U TaK jajee. 3aTeM, IPH MATOM
npoxoze, Python BHOBb BepHeTCs K KpaCHOMY [BETY, [IOTOM K XKEJITOMY, U TaK
nanee. ITocse kasxmoro 4eTBepTOro nNpoxosa IHKI OyeT BHOBb BO3BPAIAThCA

K KpaCHOMY IIBETY.

Msmenenue useroB poHa
JaBaiTe onsATh 4TO-HUOYAD U3MEHUM U IIOCMOTPHM, CMOKEM JTH MBI CO3/]aTh
4TO-TO emre Hosee KpacUBOe, YeM OpHaMeHT Ha puc. 2.5. Hanpumep, kax 3a-
METHJI MO ISATHIETHHUH ChIH AJIEKC, JKeJITble CTOPOHbI OYEeHb IJIOXO BHIHBI.
Kak sxenrsil kapanpam Ha Gesnow
Oymare, jKeThle ITHKCEIN Ha dKpaHe
[PaKTHYECKH He BUAHBI H3-32 6e10r0 < =
useta gona. [laBaiiTe ncrpaBuM 370,
3aMeHHUB I1BeT (pOoHa Ha YepHBI. Bae-

AHUTE CIeNYIOUYIO CTPOKY B TI000M

y4dacCTKeE [IpOTrpaMMBbI ITOCJ/IE€ KOMaH/bI

import:

turtle.bgcolor ("black™)

Bnaronapﬂ BCEro OI[HOﬁ CTpOYKE

KOZla y HAC Ha 9KpaHe MOsSBHIIACh Oosee
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IPUSTHAS KAPTHHKA: Telephb BCe IIBETA OYEHb OTUYETIHBO BHUAHbI Ha Y4epPHOM (pOHe.
Ob6parnTte BHUMaHHE, YTO MBI He U3MEHHJIN HH OJHOTO MapaMeTpa PydIKH depe-
MaKH (IpeACTaBIEHHOH B IIPOTpaMMe IlepeMeHHOH t). BmecTo aToro msr name-
HUJIH TTapaMETPBI 9KpaHa Yeperaiiky, a uMeHHO nBet ¢poHa. Komanna turtle.
bgcolor () mossBonsger U3MEHATH LBET BCErO dKpaHa JJjid PUCOBaAaHUA Ha 000
nonMenoBaHHbIi 1BeT Python. B crpoke turtle.bgcolor ("black") B kaue-
cTBe 1Beta (poHA MBI BHIOPAIH YE€PHBIH [[BET, [IO9TOMY KPACHBIM, JKEIThIH, CHHUI
1 3€JICHBIH 1[BETA TeIleph BRITIAAT OY€Hb KPACHBO.

IToxa MBI He 3aKpBLIH 3Ty IPOrPAMMY, MBI MOXEM H3MEHHUTH JHAIA30H
range() Hamero rukaa 0 200 wan emte G0sbIIero 3HAYEHHs, YTOOBI CITHUPAJIb
OTPHUCOBBIBAIACE C Homburnmu ctoporHamu. Ha puc. 2.6 nzobpaxeHna HOBas Bep-

cus KapTUHKH ¢ 200 THHUAMH U YepHBIM (POHOM.

7é Python Turtle Graphics (He cTseuaer) -

Puc. 2.6. Hawa kBagpatHas cnivpans npoLuna JOArMi myTs M3 NPOCTOro Ha4Yanda

Bcerpa xenaommin ycoBepIueHCTBOBATh MOH ITPOr'paMMbI AJIEKC TTOTIPOCHII
MeH#A BHECTH ellle OJHO M3MEHEHHE: UTO €CJIU MBI Telepb 3AMEHHM OTPE3KH
IpAMBIX JHHHUI Ha oKpyxHOCTH? He Oyner 11 aTO caMo¥t KpyTOI KapTHHKOH
n3 Bcex? Jlo/mKeH cOrmacuThesA: Takasg KapTHHKA ellfe Kpyde. BoT kox aToi npo-

I'paMMBI:

ColorCircleSpiral.py

import turtle
t = turtle.Pen|()
turtle.bgcolor ("black™)
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colors = ["red", "yellow", "blue", "green"]
for x in range(100) :

t.pencolor (colors[x%4])

t.circle (x)

t.left (91)

Pesynprat BIIOTHEHH 9TOM MPOrpaMMBbI TIOKa3aH Ha puC. 2.7.

| Té Python Turtle Graphics (He creeuaer) -

Puc. 2.7. Bocemb npocTbix M 3neraHTHbIX CTPOK Koad ot Anekca,
pucyioLLMe NOTPSCAIOLLYIO LBETHYIO KPYTITyIo CMpasb

MBI y:Ke HCTIOb30BAIH [IepEeMeHHBIE /71 HI3MEHEHM [[BETA, Pa3Mepa U yIJIa IOBOPOTA
cripaseBUAHbIX puryp. Jaarite 106aBUM ellie OHY ITepeMeHHYI0, Sides, koTopast
OyzeT ycTaHaBIHUBATh KOJIMYECTBO CTOPOH urypsl. Kak aTa HOBast iepeMeHHas H3Me-
HUT Halry criupans? Yrobs! y3Hats, saryctute aty nporpammy, ColorSpiral.py.

ColorSpiral.py

import turtle

t = turtle.Pen()

turtle.bgcolor ("black™)

# BB MOXeTe 3alaThb OT 2 IO 6 TpPaHey — U TOJYUYUTH KPYTHE
# ourypsr!

«Yepenawesa» rpaduka: pucoeanme ¢ Python 39



sides = 6
colors = ["red", "yellow", "blue", "orange", "green",
"purple"]
for x in range (360) :
t.pencolor (colors([x%sides])
t.forward(x * 3/sides + x)
t.left (360/sides + 1)
t.width (x*sides/200)

o

Ber MOkeTe yMEHBIIHTH 3HaYECHHE [TepeMeHHOMN sides ¢ 6 10 2 (pHUcoBaTh OfHY
CTOPOHY He OYeHb HHTEPECHO, a OOJIBIIHE YHC/Ia UCIIOIb30BATh BbI HE CMOKETE, €CJTH
He 00aBHUTe B MIECTYIO CTPOKY KOZA ApyTHe I(BeTa). FI3meHsiiTe, coxpaHsaiTe 1 3a-
ITyCKaHMTe MPOrpaMMy CKOJIBKO yrogHo. Ha puc. 2.8 mokasaHbl KaApTHHKH, CO3/JaH-
HbIE IPOTpaMMOM IIpU sides = 6, sides = 5 u Tak gasee BIJIOTh 10 sides = 2,
CTPaHHOM IJIOCKOM CITMpPaJIH, TOKa3aHHOM Ha puc. 2.871. Brl Takke MoxkeTe n3Me-
HHTb MTOPATOK [[BETOB, YBEJIHYH T I YMEHBIIHTD YHCIA B TIOOOH Py HKIIUH I{HK-
na pucoBaHHsA. Ecin BEI cioMaeTe mporpamMmy, pocTo BEpHUTECHh K HCXOTHOMY
daitny ColorSpiral.py v nourpaiure ere HeMHOTO.

B nporpamme ColorSpiral.py mpl ucnonb3osanu onHy HOBYIO KOMaHAY:
t.width (). OTa xOMaHma H3MEHsET TOIIHUHY PYUYKH Yepenaky. B Hamelt mpo-
rpaMMe py4Ka CTAHOBHUTCS BCE IIMpeE IO MEPE YBEJIUYEHH JJIMHBI PUCYEMBIX €10
¢uryp. Ml elje BepHeMCcs K 9TOH U IOJOOHBIM IIPOrpaMMaM B I7IaBax 3 U 4, Korzaa

BbI HPI/IO6peT€TC HaBbIKH CO3JaHUS TaKHUX IIPOTpaMM C HYJIA.

Té Python Turthe Graphics (He orseaar) - n
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Té Pythen Tustle Geaghacs (He snasnet) -

«Yepenawssa» rpaduka: pucoeanme ¢ Python
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Té Pythen Tustle Geaghacs (He snasnet) - n

Puc. 2.8. lMarb useTHbIX puryp, cO3AAHHLIX MyTEM
3HaYeHns nepemeHHoi sides ot 6 (a) go 2 (n)

Yro BbI Y3HONM

B 570 riaBe MBIl HAPUCOBAJIM HECKOJIBKO BIIEUYATAAIONIHUX LIBETHBIX QUTYP
Ha A3bIKe Python ¢ nomouisio 6ubanoreku unctpymentos Turtle. Mer non-
KJIIOYHIIN 3Ty OUOIHOTEKY K HallleH IIPOrpaMMe ¢ IOMOIIbI0 KOMaH/[bl import,
BBI TAKJKE Y3HAJIH, YTO IOBTOPHOE UCIIONb30BAHHUE KOJA TAKUM 06Pa3oM — OJHa
M3 MOIIHEHIIHNX BO3MOXHOCTEH porpammuposanus. Hamucas uro-rto mosues-
HOE WJIM TI03aMMCTBOBAB KOJI, KOTOPBIM IIEAPO MOIETUIICH APYTOH Y€TOBEK, MbI
He TOJIBKO 5KOHOMHM BpeMs, HO 1 MOXKEM CO3/1aBaTh HOBbIE 9JIETaHTHbIE pelle-

HHA, UMMIIOPTHUPOBAB 9TOT KOA.

Bac raksxe mosHakoMuIM ¢ mepeMeHHBIMH, TAKUMH KaK X U sides, ucrnonn-
3yeMBIMHU B HALIMX IIPOTPaAMMax. OTH [epeMEeHHBbIE COXPAHAIOT, UM 3aII0OMH-
HAIOT, YUCJIO0 THOO0 3HAYEHHE, KOTOPOE MBI MOKE€M MHOTOKPATHO HCIIOJIb30BATh
U J1a)Ke U3MEHATH IIPH BBIIIOJTHEHHH ITporpaMMel. B ciieyromeit riase Bbl y3aHaeTe
Gosiblile O BOZMOKXHOCTSX MEPEMEHHBIX, 4 TAK:KE O TOM, Kak Python Moxer 1o-

MOYb BaM C BBITIOJIHEHHEM JOMAIIHEro 3aJjaHUA 10 MaTeMaTHkKe!
Ha naHHBIT MOMEHT BBI JOJDKHBI YMETB JIeJIaTh CIeAYIOLIee.

* Pucosars mpoctyto rpadguky ¢ nomompo 6udbauorexu Turtle.

* Micmonp3oBaTh nepeMeHHBIE I COXPAHEHHUSA YHUCJIOBBIX 3HAYEHUU
U CTPOK.

* M3MeHATH, COXpaHATH U 3amycKaTh porpammel B IDLE.

42 [nasa 2



3apaum No NPOorpammMmMpoOBaHUIO

ITonpobyriTe pemnTs 3TH 3aKa4H, YTOOBI IONPAKTHKOBATHCS U 3aKpe-
MNHUTb 3HAHHS, ITOTYIYCHHBIC B 3TOM TIJIaBe. (ECJII/I BbI 3aﬁﬂCTe B TYIIHK,
BBI MOKeTe reperTH Ha caiit https://eksmo.ru/files/Python_deti.zip nnsa
MOJYY€HMA 'OTOBBIX peIlIeHI/IfI.)

#1. AameHeHMe KOIMUYEeCcTBa CTOPOH

Ha c. 39 B nporpamme ColorSpiral.py Mbl ucrionb3oBany nepeMeHHY O
sides, a TaKkKe HECKOIBKO pa3 U3MEHIH 3HAYEHHE dTON MePEeMEHHOM,
PeoaKTHPYst TEKCT HPOrPAMMHOTIO KOZIa, COXPAaHssA €ro M CHOBA 3aIlyCKas
nporpammy. ITonpo6y#iTe H3MeHHTH 3HaYeHHE TIEPEeMeHHOH sides, Ha-
npuMep caeaas ero paBHbM 5. CoxpaHHTe IPOrpaMMy H 3aIyCTHTE €€
BHOBbB, YTOOBI YBH/IE€Th, KAK 9TO OTPA3HUJIOCh HA PUCYHKe. Terepb [ompo-
Gyire 3naueHus 4, 3, 2 u gaxe 1! Temeps K CrIMCKy 1IBETOB Ha 1IECTON
CTPOKe IIPOrPaMMHOTO KOJa JOOaBbTe JBA M OOJIBIIIE [IBETOB, B KABBIU-
KaX, pa3fie/IeHHbIC 3aIATHIMH. YBEIUYbTE KOJTHYECTBO CTOPOH, YTOOBI HC-
[10JIb30BATH [TOPSIAKOBEIE HOMEPA HOBBIX [[BETOB, — MONpPOOyHTE 3a/4aTh
8, 10 rin Oosbie rpaHert.

#2. CKONbKO CTOPOH?

A €CJIN BbI XOTHUTE, ‘-ITO6I>I I10JIb30BaTEJIb MOI' CaAaMOCTOATEJ/JIbHO 3a4aTh
KOJINYECTBO CTOPOH IpH 3aIycke rnporpaMmmar? Mcnonesys smanus, rno-
JIYYE€HHBIC B I'/IaB€ 1, BbI MOJKETE INIOIIPOCHUTD ITOJIb30BATE/ISI BBECTH KOJIH-
Ye€CTBO CTOpOH " COXpaHI/ITb BBC€JCHHBIC JaHHBIC B HCPCMCHHOﬁ sides.
Hamum CIeNYIOIUM JOMIOJTHUTENBHBIM IIaTrOM 6y,z[eT oyernxa 4UCIa,
BBCIACHHOTI O ITOJIb30BaTEJIEM. (DYHKLII/IH eval () ITO3BOJIMT HaM y3HaTb,

KaKO€ YHCJIO BBEJI ITOJIB30BATE/Ib:

sides = eval (input ("BBeauTe KOJIMUECTBO CTOPOH oT 2 +
mo 6: "))

B nporpamme ColorSpiral.py 3amennre crpoky sides = 6 Ha Bblie-
npuBeaeHHYI0. Bama HoBasg mporpaMma CripocHT, CKOBKO CTOPOH TTOJIb-
30BaTe/Ib XOTe]I OBl OTOOPA3UTH, 4 3aTEM IIPOTPAMMA HAPHUCYET 3aIIPALIH-

BaeMylo mnosb3oBaresieM ¢urypy. Onpobyiire!

\_ J
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#3. MAYMK M3 LBETHbIX PE3MHOK

ITonsraiitecs nomensats nporpammy ColorSpiral.py pns orpucosku
6osee CIOKHOM U aOCTpaKTHON (UTYPEI, ZOOABUB ele OAUH TOBOPOT
BHYTPH LIMKJIa pucoBaHMA. JloGaBbTe TaKyI0 CTPOKY, Kak t.left (90),
B KOHel| I[UK/aAa for, 4To0sl caenats yriasl GUIypsl Ooee OCTPBHIMHU
(1e 3a0yabTe cemaTh OTCTYIL, 4TOOBI BRIPaKEHHE OCTABANOChH B I{UKIIE).
Pesynprat, mokazaHHBIH Ha puc. 2.9, IOX0X HA HEKYIO [€OMETPUUYECKYIO
UTPYLIKY MM, BO3MOXHO, MAYHK, CETaHHBIN U3 I[BETHBIX KaHIEIAP-

CKHX Pe3HHOK [ IeHeT.

‘ Fi Python Turtle Graphics (He orasuser) -

Puc. 2.9. [lo6asneHmne gononHmtensHbix ?0-rpagycHeix NOBOPOTOB
npespawaet nporpammy ColorSpiral.py 8 RubberBandBall.py
Coxpanure nporpammy B parin ¢ umereM RubberBandBall.py. Taxxe
Ha caiire https://eksmo.ru/files/Python_deti.zip Bbr MokeTe HaiiTH HC-

XOJHBIHF KOZ 9TOU IPOTPAMMBI.

\_




MNmasa 3

YUCJIA U NEPEMEHHBIE:
PYTHON AEJIAET NOACHETHI

Mer ucnionb3oBanu a3bik Python gis cosganus nHTEpecHBIX porpamMm, pu-
CYIOIIMX I[BETHbIE KAPTHUHKHU 32 CYET BCETO HECKOJIBKHX CTPOK KOZa, HO HAIIH
IPOrPAMMBI OBIIM OTPAHHUYEHBI B BOZMOXHOCTAX. MBI IIPOCTO 3aIlyCKaIH HX
1 HabJIIOJA/IH, KAK OHH CAMH CO3/]aI0T KAPTUHKH. A 4TO ecii OBl MBI 3aXOTeIN
63aumooencmeosams ¢ HAMMU nporpammamu Ha Python? B sToi1 rnase mbr
y3HaeM, Kak 3acTaBUTh Python sanpocuts uMs monp3oBatess U gaxe Ipeaso-

’KHUTb €My C/IelaTh JOMaIlTHee 3a/laHHe [0 MaTeMaTHKe!

MepemeHnnbie: mecro,
rae Mbl XpaHMM AAHHDbIE

B rmaBax 1 1 2 MBI HCIIONB30BAH nepemertsie (BOSMOXKHO, BB IOMHHTE I1€-
PEMEHHYIO name M3 HalleH IIepBOH IIPOrpaMMBl B IylaBe 1 MM IlepeMeHHBIe X
U sides u3 riaBsl 2). Tenepb ZaBalTe MOCMOTPHM, YTO TAKOE B IeCTBUTE/Ib-

HOCTH IIEPEMEHHBIC U KaK OHH pa6OTaIOT.

Ilepemernas — 3TO HEYTO TAKOE, YTO HYKHO 3aIIOMHHTD BalllEMy KOM-
npoTepy Ha BpeMs paborsl mporpammbl. Koraa Python «sanomunaer» uro-
1160, OH COXpaHseT 3Ty HH(POPMALHIO B TaMATH KoMiboTepa. Python moxer
3aIIOMHHATh 3Ha4eHus s HECKOJbKHUX THUIIOB, HAIPUMeEpP YHUCJIOBble 3HAYCHHUS
(rakue xak 7, 42 nan gaxe 98.6) U cTpokH (OyKBBI, CHMBOJIBL, CJIOBA, IIPEJ-
JIO)EHUs — BCe, 9TO BBl MOKeTe Habparh Ha ka1aBuarype). B Python, kax
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U B OOJTBUIMHCTBE COBPEMEHHBIX A3BIKOB IPOTPAMMHUPOBAHHU A, MBI NPUCBAN-
6aem 3HAYEHHE IIePEeMEHHOM C IIOMOIINBIO 3HAaKa paBeHCTBa (=). Beipaxenue
NPUCBAMBAHMA, TAKOE KaK X = 7, TOBOPHUT KOMITBIOTEPY 3aIIOMHHUTH YHCIIO /
M BBIBECTH €ro IIPH KaXK/JOM BBI3OBE IepeMEeHHOM x. MBI Takke Hcroab3yem
3HAK PaBEHCTBA JI/IA IPUCBOCHHU A IIEPEMEHHOH CTPOKH KJIaBHATY PHBIX CHUMBO-
JIOB, IJIABHOE — He 3a0BITh 3aK/II0YUTh IPUCBAMBAEMYIO CTPOKY B KaBBIYKH (")
KaK ITOKa3aHO HIKe:

my name = "Bpancon"

Bormre MBI TpUCBOMIM 3HAaUYeHHe "Bparcon" nepemeHHoNn my name. Ka-

BBIYKH JIO U [TOCJIE C/IoBa "BparcoHr" roBopAT O TOM, UTO IepeJi HAMH CTPOKa.

Kaxapii1 pas npu NpUCBOEGHHUH MEPEMEHHOH KAaKOro-iub0 3HaYeHHUs
cHadasa (CJeBa OT 3HaKa PABEHCTBA) HEOOXOAMMO YKa3aTh HMs 9TOH Iepe-
MEHHOM, a 3aTeM (CIIpaBa OT 3HAKa PAaBEHCTBA) — IIPHUCBAMBaeMOe 3HAUYCHHE.
Kak npaBuso, nepeMeHHbIe Ha3bIBAIOTCS IPOCTBIMH HMEHAMH, OIHCHIBAIO-
IIMMH COZepsKaleecs B IepeMeHHON 3HaYeHHe (KaK B cJydae ¢ IepeMEeHHON
my name, XpaHsiier Mmoe uMs). Takoi mogxo/ ynpolaer 3alloMUHAHHEe HMEeH
[epeMEHHBIX U HX HOoCaeAyoliee ncrnoabzoBanue. OQHaKO cieayeT 3amo-
MHHTb HECKOJIBKO IIPABHJI, KOTOPBIM JOJKHbBI COOTBETCTBOBATh MMEHA CO3/a-
BaeMBIX [I€pEMEHHBIX.

Bo-nepBbIx, HMS IepeMEHHOMN JOIKHO HAYH-
HATbCs C OYKBBI™.

Bo-BTOpHIX, OCTaNbHBIE CUMBOJIBI B UMEHU
[epeMEHHOH JNOJKHBI OBITH OyKBaMH, nudpa-
MU WJIM HIOKHUM nogdepkuBanueM (_). BHyTpu
HMMEHH MepeMeHHO Npobesbl He JOIMYCKAITCH
(HarpuMep, UM My Name IPUBEJAET K IOSBICHUIO
COODIIEHUA O CHHTAKCUUYECKOM OIIMOKe, TaK KaK
Python noagymaet, uto BBl nepeyrcannm ase re-
peMEeHHBIE U Pa3/Ie/ININ UX [IPoHeIom).

B-rperbux, umena nepemennnix B Python uys-
cmeumensnol K pezucmpy. DTO 3HAYUT, YTO €CJIH

B UMEHH II€PEMEHHON MBI HCIIOJb30BATH TOJb-
KO OYKBBI HuxcHezo pezucmpa (Hapumep, abc),

* 31ech 1 gasee HMEIOTCA B BUAY OYKBBI IATHHCKOTO aa(aBHTa, T.K. HCIONb30BaHIE GYKB PyCCKOTO
anaBUTA B UMEHAX [€PEMEHHBIX SABJSETCS HEAOMYCTUMBIM. [Ipun. nep.
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TO BOCIIOJIb30BAThCA 3HAUEHHEM, COXPAHEHHOM B IIEPEMEHHOM, MBI MOXEM,
TOJIBKO YKa3aB UM IIePEeMEHHON B TOYHO TaKOM e BH/JIE, B TOM K€ peTrHCTpe.
Hanpumep, 4To6BI BOCIIOIB30BATHCS 3HAUEHHEM [IepeMeHHON abc, HaM HeoO6-
XOIMMO BBECTH C KJIaBHATYPbl abC: MCIOIB30BATh COOTBETCTBYIOIIHE OYKBEI
sepxnezo pezucmpa (ABC) Henb3s. Takum obpasom, nepemenHas My Name oT-
JIMYaeTCsa OT my name, a MY NAME OT/JIHYaeTCAd OT HUX obeux. B aToi kuure
IS UMEH MepeMeHHBIX MBI Oy/1eM HCII0JIb30BaTh TOJIBKO OYKBBI HHKHETO PeTH-

CTpa U pa3Je/iiATh CJIOBa CHMBOJIOM .

HaBaiite monpobyeM co34aTh MPOrPAMMY, UCIIONb3YIONU[YIO HECKOJIBKO IIe-
peMeHHBIX. BBenuTe ceqyromui nporpaMmMHbIi koa B HoBoe okHO IDLE u co-
XpaHUTE ero ¢ uMeHeM 1 hankYou.py.

ThankYou.py.
my name = "Bpaucon"
my age = 43
your name = input ("Kax Tebsa zoByT? ")
your age = input ("Cxonpxo Tebe jer? ")
print ("Mera sopyT", my name, ", um mHe", my age, "metr.")
print ("Teba soepyT", your name, ", um Tebe", your age, ".")
print ("Cnacmbo 3a moxynky moey xHuru,'", your name, "!")

Ilpu 3amycke mporpaMMbl MBI TOBOPUM KOMIIBIOTEPY 3aIIOMHUTH UM
"BpalicoH" B IIepeMeHHOM My name M Bo3pacT 43 rojga Bmy_age. 3aTeM MBI
IIPOCHUM IOJb30BATEA (aemoBeKa, 3aITyCTHBILIErO JAHHYIO IPOTPaMMY) BBe-
CTH €ro UM M BO3PacCT, a 3aT€M F'OBOPUM KOMITBIOTEPY 3aIIOMHUTEL BBEJEHHEBIE
TaHHBIE B IEPEMEHHBIX YyOUr name U your age. MsI ucnonszyem q)yHKumo
sI3bIKA Python input () a1 coobumenus A3BIKY Python, YTO MBI XOTHUM, YTOOBI
I10/Ib30BaTe/b 66¢€/L JaHHBIE C KIaBUATY PhI. Bsoodom HaspiBaeTca HH(popMaum{,
rnepejaHHad B IPOTPaMMY BO BpeMs BBINIOJHEHUA, — B JaHHOM CIy4ae UMH
nosIb30BaTessA U Bo3pact. [Ipennoxenne B CKOOKaX, 3aK/JIIOUYEHHOE B KaBBIUKH
("Kax T7eba 3oByT? "), HA3bIBAETCA npuziaueHueM, TAK KaK OHO IIpUTJIalla-
eT [10Ib30BaTes, HIH, HHBIMH CJIOBAMH, 33JJa€T €MY BOIIPOC, OTBET Ha KOTOPBII
Tpe6yeTc;1 BBECTH C KJIaBHUATY PBI.

B nocsiefHUX Tpex CTPOKAX IPOTPaAMMBI MbI COOOIIMM KOMIIBIOTEPY BBIBE-
CTH Ha IleYaTh 3HaAUYe€HHe, COXpPAaHEHHOE B IIEPEMEHHOM My name U Tpex Apy-
rux nepeMeHHbIX. [lepemenHoOI your name MBI aske BOCIIONB3YeMCH IBAK B,
a KOMIIbIOTEP BCE MPABHJIBHO 3AIIOMHHUT, B TOM YHCJE H TO, YTO IOJIb30BATEIb

BBEJ C KIaBHUATY PEL.
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Ora mporpamma 3arloMHHaeT MO€ UM M BO3PACT, 3alIPAIIMBACT UM U BO3-
PAacT [OIb30BaTE A, A 3aTEM BBIBOJUT Ha IIeYaTh IPHUATHOE COODIIEHHE, a/[peco-
BaHHOE II0JIb30BATEIAM, KaK [IOKa3aHo Ha puc. 3.1.

74 Python Shell - o *
File Edit Shell Debug Options Windows Help

Python 3.2.5 (default, May 15 2013, 23:06:03) [MSC v.1500 32 bit (Intel)] on win =|

32

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

>>> RESTART

>>>

Kax Tebs 30ByT? Anexc

Cronnxo Tebe mer? 5

Meusa 3osyTr Bpalicod , M mHe 43 ner.

Teba 30ByT Anexc , u Tebe 5 .

CnackBo 3a DOKYOKY MOeH KuuryM, Anexc ! =l

>>> | - I
|Ln: 10/Col: 4

Puc. 3.1. Mporpamma c 4eTbipbMs NEPEMEHHBIMM M CO3[ABAEMbIN €10 BbIBOA,

YUucna u maremaruxka B Python

V KOMIIbIOTEpa €CTh MOTPACAIOUINI TaTaHT 3aIIOMHUHATD 3HaUYeHHs. Mbl MokeM
HCIIO/IB30BATh OAHY U Ty K€ [IePEeMEHHYIO B OJHON U TOH Ke IIPOrpaMMe ThICs-
YU pa3 — M KOMIIBIOTEp OyZAeT BCAKUH pa3 BbIJABATH HAM [IPABUJIBHOE 3HAYEHUE,
IIPH YCIOBHUH, YTO MbI IPAaBHJIBHO €T0 3anporpamMmupoBaan. KommboTeps
TaKJKe OYeHb XOPOIIN B MATEMATHYECKHUX OIEePALUAX (CIOKEHNEe, BHIUUTAHUE
U Tak jasee). Bam kommpoTep criocobeH coBepiaTh Oosee 001020 Muninapoa

(1000 000 000, rH THICAYH MUJTHOHOB) MATEMATHYECKHX OIIEPALIUI B cexyHOY!

D10 ropasno ObicTpee, YeM HAllla BO3SMOMXKHOCTb BBIYHCIATD YHCIA B yMe.
XoTA cO MHOTHUMH 3aZlayaMH MBI BCE €Ilfe CIIPaBAAeMCA Jydlle, CKOPOCTHOM
CUeT — 3TO COPEBHOBAHMHE, B KOTOPOM KOMIIBIOTEpP BCErja OJepxKHUT 1obeny.
Aspik Python naer Ham nocTyn k 3TOMy MOIHOMY peCypCy MaTeMaTHYECKUX
BBIYHCJICHHH, PEAOCTABIAN /I 9TOTO YHC/IA ABYX OCHOBHBIX BU0B. Kpome
TOTO, A3BIK IIO3BOJIAET BAM HCIIOIb30BATh BeCh HAOOP CHMBOJIOB AJIs BBIIIOJ-
HEHHUA MaTeMaTHUYeCKHUX AeHCTBUU HaJ 3THUMH YHCJAMH, HAUUHAA OT + U —

U 10 OOoJee CIOKHBIX.

Yucna Python

JIBa OCHOBHBIX BH/[a YHCEJT, UCTIONb3YI0mUXCs B a3bike Python, HaseiBatoTes ye-
ZoLmu wucaamu (Leble IUC/Ia, BKII0Yas OTPUILIATeIbHbIC YHC/IA, TAKHE KaK 7, —9
vu 0) ¥ vuczamu ¢ naasaowen mouxon (neciTudaHsle 1pobu, Harpumep 1. 0,
2.5,0.999 unm 3.14159265). CymiecTBYIOT TaKKe ABa AOMNOJHUTEIbHBIX
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BHJIa YHCeJI, KOTOPhIe MBI TPAKTHYECKH He HCIIOIb3yeM B JaHHOM KHuTe. Ilep-
BBIM BHUJIOM ABJsIOTCS bysresst, koropsie xpausat sHadenus ICTHUHA wunn
JIOXKD (manmonobue orBeroB Ha 3asanus «Mcruna uinn JIoxb» B MIKOMBHBIX
TECTaxX), a BTOPBIM BUJIOM — KOMNJIEKCHbLE HUCd, KOTOPbIE MOTYT CO/IEPKaTh
faxe BOOOpakaeMble YHCIOBbIC 3HAUCHHSA (3TO MOXET BOCXUTHTD BAC, €CITH BBI
HECKOJIbKO 3HAKOMBI C BBICIIEH MaTeMaTHKOM, OJHAKO B 9TOM KHHUTE MBI CTapa-

eMcsl He OTPBIBATHCA OT PEaTbHOCTH).

Llenbie yncta mose3Hs! pu cyeTe (epeMeHHas X U3 [VIABbI 2 OTCYMUTHIBAIA
KOJINYEeCTBO TMHUH PUCYEMOH CIIHPAJIH), 2 TAKIKE /151 0A30BBIX MaTEMATHUICCKUX
nozcuetoB (2 + 2 = 4). Kak npaBusio, Mbl yKa3blBaeM CBOI BO3PACT C TOMOIILIO
LieJIBIX YHCeJl, TO €CTh, KOTJa BBl TOBOPHUTE, YTO BaM 5, 16 1iu 42, BBl HCIIO/Ib3Ye-

te nesble urcaa. Korzpa Ber canTaete 10 10, BbI TaKKe HCIIOIb3yeTe [IeJIbIe YHCIIA.

Yucna ¢ mraBaomed TOYKOM, HIIH AeCATHIHbIE JpOOH, H/I€aTbHO MOJXO0-
ISIT, KOTAAa MBI XOTUM YKa3aTh TOJBKO 9aCTh 4ero-1ubo, Hanpumep 3.5 muny,
1.25 nunns uau $25.97. KoneuHo, Ha A3bIKe Python MBI He Oy/ieM YKa3blBaTh
eqUHUIB (MMM, TTHLLLBL, JOJIIAPEI), TOJBKO YHCJIO C JpOOHOM YacThio. Takum
00pa3oM, ecii MBI XOTHM COXPAHHUTH B [IEPEMEHHYIO CTOMMOCTD HAIIEeH ITHII-
nel (cost of pizza), To MBI MOKEM IIPUCBOUTH COOTBETCTBYIOIEE 3HAUCHHE
crenyiomuMm obpasom: cost of pizza =25.97. Ham nums HyKHO 3am0-
MHHTb, 9TO UCIIOIb3yEeMbIE €AHHHIBl — 3TO JOJIAPbL, €BPO HJIH 100as fpyras

BaJIroTa.

Oneparopsi Python

Maremarrdeckre CUMBOIBI, TaKHe Kak + (MII0C) U — (MHHYC), Ha3BIBAIOTCA
onepamopamu, TAaK KAK OHH ONEPUPYIOT (MM BBIIIOJHAIOT BBIYUCICHU) YHCIa-
MH B ypaBHeHHH. Korna Mpr roBoprM BeayX «4 + 2», 4TOOBI BBECTH 9TO Ha KaJIbKYy-

JIATOPE, MBI XOTHM CJIOKHTh YHC/IA 4 U 2, 4TOOBI IOy IUTh UX CYMMY, 6.

B aswike PythOl’l HCIIOJIB3YETCA GONBIIUHCTBO OIIEpaTOpPOB, KOTOPBIMH BbI

[10JIb3YETEeCh Ha Y POKaX MATEMATHKH, B TOM YHCJIE +, —H CKOOKH, (), KaK [IOKa3aHO
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B Tabu. 3.1. OxHaKO, HEKOTOPBIE OMEPATOPHI OTIUYAIOTCS OT UCIIONb3YEMBIX

B OIKOJIE: TaK, OII€paTOPp YMHOXCHHS ITpEACTaABJ/ICH 3B€3IIO‘IKOﬁ (*) BMECTO X,

a OIlepaTop JeJeHUsI — KOCOM 4epToll, /, BMecTo ~). B aTom pasnese mbl 6osee
bl

HOIIPO6HO MMO3HAKOMHMCH C I[IEPEIHC/IICHHBIMH OIlI€paTOPpaMH.

Ta6nuya 3.1. OcHoeHbie MaTemaTHyeckue oneparopsi B s3bike Python

Maremarndeckuin  Omeparop  Omnepanus

CHMBOJI Python

+ + Crnoxenue

- - Borunranue

X * YMuO)eHME

% / Henenne

4 *x DKcnoHeHTa
WJIM CTereHb

9] 0 CKrobOku

(rpynmnupoBka)

ITpumep

PesynwraT

16

18

Maremaruueckue BbluucneHus B o6onouxke Python

Ceiuac camoe BpeMst UCIIBITATh MaTeMaTH-
ky Python, B aTOT pas masaiite Bocnosn-
zyemcs obomnoukoir Python. Kax Bbl, Bo3-
MOYHO, IOMHHTE U3 IJaBbl 1, 06010UKa
Python gaer Bam mpsamoit gocTyn K BO3-
moxHocTaM Python 6e3 HeobxonumocTH
HaIMCAaHUs 11eJI0N mporpammsel. MHorna
000JI04KY Ha3bIBAIOT KOMAHOHOU CMPO-
KO, TaK KaK BBl MOYKeTe BBOAUTH KOMaH-
Jbl CTPOKA 32 CTPOKOHM M Cpa3y BHJETh
pe3ynbTaT UX BBIIIOJHEHHs. Bel MoxeTe
BBECTHU MaTeMaTHYECKYIO 3a/auy (Ha3bl-

BacMy10 B IpOrpaMMHpPOBaHHH 6blpd}/{'€—

7z

HueM), HalpuMep 4 + 2, HeIIOCPEACTBEHHO B CTPOKY C IIPUTIJIAlIeHHeM (CUMBOJI

>>> ¢ MUTaoUM KypcopoM) B o6omouke Python. 3arem, o HaxaTuio kiaBu-

mu Enter, Brl yBuauTe pesyzsmam NaHHOTO BEIPaKEHH, UM OTBET Ha 3a71auy.
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[Tonipoby¥iTe BBeCTH HECKOJBKO IIPUMEPOB, ITEPEUUCIEHHBIX B Tab. 3.1,
u nocmorpure, kKakoi orser gact Python. Ha puc. 3.2 nokasan o6pasen orse-
toB. He crecusiitecs Takke mpob6oBaTh BBOAUTH U COOCTBEHHBIE yPABHEHHS.

7% Python Shell - O X

File Edit Shell Debug Options Windows Help

>>> 4+2 ;]

6

>>> 4-2

2

>>> 4%2

8

>>> 4/2

2.0

S>> 4x%2

16

>>> (4+2)*3

18 L]

>>> v
Ln: 15/Col: 4

Puc. 3.2. Beegute npumeps MaTEMATHHECKMX 30804 (BbIPAXEHMH)
n3 1abn. 3.1, a Python gacr Ha Hux oTseTsi!

CHHTaOKCMUYECKHEe OLIMOKM: YTO Bbl cCKasanm?

Beozs komaHzsl B 06010uke Python, Bel MOXeTe y3HATD, YTO TAKOE CUHMAKCU-
yeckue omubxu. Ecnn Python nnm n060i1 1pyroil A3sK NporpaMMHUpOBaHU
He MOJET ITOHATH BBEJCHHYIO BAMH KOMaH[Y, TO OH MOET BHIBECTH B OTBET
coobrenue 06 omnbKe ¢ TEKCTOM, HallpuMep, "Syntax Error". Dto 03Haua-
€T, YTO BO3HHKJIA IPobIeMa C TeM, KakuMm 06pa3on BBl IOIIPOCHIH KOMIIBIOTEP

BBIIIOJTHHUTD KaKOe-THu00 3aJaHHEC, TO €CTh C CHHTAaKCHCOM.

Cunmaxcuc — 310 HabGOp MPABUII, KOTOPHIM HEOOXOLHUMO CIeJOBATD IIPH
CO3JaHHUU IPEJJIOKEHUN HUITH 8bLpaxcernii Ha A3bIKe. B ciiydae ¢ KOMIIBIOTEpPHBIM
[IPOrpaMMHPOBAHHEM MbI Ha3bIBaeM OIMIMOKY B BBIPAKEHHN CHHTAKCHYECKOH
OLIHOKOM, €CTH MBI [ieJIaeM OLIMOKY B IIPEIOKEHUH Ha AHTJIMHCKOM s3BIKE, MBI
MOKeM Ha3BaTh €€ TPAMMAaTHIEeCKOH OmMOKO. PasHuIa B TOM, 4TO, B OTIHYHE
OT JIFOZICH, TOBOPANIUX Ha AaHIIMICKOM S3bIKE, KOMIIBIOTEPHI HE BOCIIPUHHUMAIOT
IUIOXYIO TPAMMATHKY 6 npunyune. Python, Kak 1 GOJBIIMHCTBO A3BIKOB IIPO-
TpaMMHPOBaHHUsA, OYEHb XOPOII B BBIYUCIEHUAX, HO TOJBKO MPU YCIOBHH, YTO
MBI CJIe/lyeM IIpaBHJAM CHHTAKCHCA, BeJJb KOMIIBIOTEP HE PAaCcIO3HAET HHUYErO

M3 CKa3aHHOT'O HAMH C OIIMOKaMH B CHHTaKcHuce. Barasuure Ha puc. 3.3, 31ech
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JaHbI IPUMEPbl CHHTAKCHYECKHUX OLIHOOK, IT0C/Ie KOTOPBIX YKa3aHbI BBIpaKe-

Hus B popmate, BocrpuHumaeMoM Python.

74 Python Shell - O X
File Edit Shell Debug Options Windows Help
>>> Cxonsxo Bymer 4 + 272 =
SyntaxError: inwvalid syntax

>>> 4 + 2

6

>>> 3 + 3 -

SyntaxError: invalid syntax

>> 3 + 3

6 — =

>>> | -
iLn: 11/Col: 4

Puc. 3.3. O6yuaemcs rosoputs Ha a3bike Python

Mgt moskem cipocuts Python nmo-pyccku «Cronpko Gyzner 4 + 2?», Ha uTO
Python oTBeTUT: "Syntax Error: invalid syntax", 1a0bI ITOKA3aTh HaM, YTO OH
He [TOHSLT, YTO MbI [IOMPOCHIIH €ro caeathb. Ecim Mot gaem Python koppekrHoe Bbipa-
JKeHue, 4 + 2, To Python KaXK/IbIH Oy/IeT aBaTh BEPHBIN OTBET: 6. Jlake OAMH IHMITHUH
CHMBOJI, KaK 3HAK PaBHO B KOHIIE BbIpaxkeHus 3 + 3 =, cbusaer Python ¢ Tonky, Tax
kak Python BuauT 3HaK paBeHCTBa KaK OIepaTop MPUCBAUBaHM S, IPUCBAMBAIONIHIL
3HaveHHe nepeMeHHOM. Ecnm Mbl BBeztem 3 + 3 u Haxmewm kaasumny Enter, Python

MOMMET Hallly KOMaH/Y M BCEr/la AacT IPaBUJIbHBIM OTBET: 6.

MBI MOKeM IOJOXKHUTHCA HA KOMIIBIOTEP B TOM, YTO OH OTBETHUT MPABHIBHO
1 OBICTPO KaXKABIH pa3, KOTAA MBI IIPEACTABIAEM MY IPABUIbHBIN BBOA. DTOT
(akT ABIAETCA OJHOM U3 BAXKHEHIIIUX OCOOCHHOCTEH IPOrpaMMHpOBaHH . Mbl
MOJKeM IEePEeTOKUTh Ha KOMITBIOTEP 3aJa4H 110 OBICTPHIM U TOYHBIM IOJCYe-
TaM — IPH YCJIOBHH, YTO MBI IPAaBHUJIBHO 3aIIPOTPAMMHPOBAIH 3TH KOMITBIOTE-
PBI Ha s13bIKe, KOTOPBIH OHU OHHUMAIOT. FIMeHHO aTOMY BBI OOy 9aeTech, U3y das
nporpamMMupoBaHue Ha sa3bike Python.

MepemeHHblie B o6onouxe Python

Kaxk mb1 yxe 06cyxaanm, obonoura Python gaer nam npsamoit noctyn x Bo3-
MOKHOCTAM IIPOTpaMMHpOBaHUs Ha a3bike Python 6e3 Heo6xoaumocTy nucars
TIOJIHOLIEHHbIE CAMOCTOATENbHBIE TIpOorpaMMBl. [1pu BBOsEe B 06010uKy Python
MBI TAKKE MOJKEM HCIIOIb30BATh [IEPEMEHHbIE, TAKHE KAK X H MY _age, BCe, 4TO
HaM HY)XHO, — [IPUCBOUTH UM OIIpe/ie/IeHHbIe 3HAYEHH I, 4eMy Bbl Hay YHIIHCh

B IIEPBOM IIPUMEPE 3TOM IJIaBEL.
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Ecnu Bel BBenere x = 5 B cTpoke npurnamenus (>>>), Python coxpanur
3HAaYeHHE 5 B MAMATH KOMIIBIOTEPA KaK IIEPEMEHHYIO X U OyAeT IOMHHUTD 3TO
3HAYEHHeE /10 TeX MOp, MOKa Bbl He cKaxere Python nomensaTs ero (Hanpumep,
BBOJZ X = 9 IIPUCBOUT NepeMEeHHOM x HoBoe 3HadeHHe 9). Ha puc. 3.4 mokasanst

npumepsl paboTte 06onouku Python.

74 Python Shell - O X
File Edit Shell Debug QOptions Windows Help
>>> 3 + 3

6

>>> %=5

>>> X

5

>5> x¥%2

10

>>> x/2 i
2.5

>>> x+2

T

>>> x-2

3

>>> x=9
>>> X

9

>>> X=x-7
>>> X

2 L
>>> | v

Ln: 28|Col: 4

Puc. 3.4. Python 6yget noMHMTb HALLM NePeMEHHbIE TAK OO, KOK HAOM 3TO HYXHO

Ob6paruTe BHHMaHME, YTO B IIOCJHEAHEM BBIPAKECHUH MPHUCBAUBAHUS
MBI HCIIOIb30BAJIH [IEPEMEHHYIO X 70 00euMm C/moponam 3HAKA paBEHCTBA:
x = x — 7. Ha ypoke anre6pst 310 651710 ObI HEBEPHBIM BBIPAKEHHEM, TaK KaK X
He MOKeT paBHATHCA x — 7. Ho B mporpaMme KOMIbIOTEp CHA%Ald BBIIIOTHSET
[IPaByIO CTOPOHY ypPaBHEHH, BBIUHUC/IAA 3HAUCHHE BBIPAKEHHUA X — 7 00 IpH-
CBOEHMSI 9TOTO 3HAYECHHS IIEPEMEHHOM X B JIeBOM YacTH. [lepeMeHHbIe cripaBa
OT 3HaKa PaBEHCTBA 3aMEHAIOTCS UX 3HAYCHHUAMHU. B TaHHOM ciiydae 3HadeHHe
[epeMEeHHOM X PaBHAETCS 9, [IO9TOMY KOMITBIOTEP [TOJCTABISET 9 B BhIPaKEHHE
x — 7 M IIOJy4aeT BeIpaxkeHHe 9 — 7, koTopoe paBHseTcs 2. Hakonen, nepemen-
HOM CJIeBa OT 3HAKA PABEHCTBA, X, [IPUCBAMBAETCS PE3Y/IbTAT BBIYUCICHHS BbI-
PasKEHHS B IPABOM YaCTH. JHAYCHHE IEPEMEHHOH X MEHAETCS TOIbKO 10 OKOH-

YaHHH IIponecca IpruCBOCHMN .
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ITpex e yeM mepexoaUTh K JEMOHCTPALIHOHHOMH IIPOrpaMMe, JaBarTe 00Cy-
JIUM JONOJTHUTENbHY 0 QyHKIHIO MateMaTukH B Python. B Tabx. 3.1 u puc. 3.2
1 3.4 MBI UCTIOJIB30BAIM OTIEPATOP AeTeHUA — Kocyio uepty (/), u Python BbI-
JlaJl B OTBET AecATUYHY 0 1pobsb. s Beipaxkenns 4 / 2 Python sbigan snauenue
2.0, a He 2, KOTOPOE MBI BIIOJTHE MOTJIH OXHAATh. DTO IIPOU3OIILIO TOTOMY,
uro B a3bike Python ucnonesyercs tak HassiBaeMoe ucmunrnoe deserue, KOTO-
poe cunTaeTcs 6osee IeTKUM Ui TOHUMAHUS U BePOSTHOCTh BOSHUKHOBEHMS
omMOOK B KOTOPOM TOPa3J0 HHUIKE.

Mp! yBHETH MOJOKHUTEIBHBIH 3 PEKT OT HCTUHHOTO AEJeHUS Ha S3bI-
ke Python Ha puc. 3.4, KOorga NONPOCHIN BBEIYUCIUTD 3HAYEHUE BBIPAKEHMU
% / 2 npu x pasHoM 5. Python roBoput Ham, 4T0 5, ofeIeHHOE Ha 2, paBHAETCA
2.5, 4TO A84€MCA OKULAEMBIM Pe3y/IbTaTOM. DTO AeJCHHE ITOJOOHO Jie/IeHHIO
[IOPOBHY IIATH MHUIIL MEX/AY ABYMS KOMaH/JAMH: KaXKJA0H KOMaH/E HOCTAETCS
1o 2 . 5 nunisl (pe3yabrar aeaeHus 5 / 2). B HeKOTOpPBIX s3bIKaX IPOrPaMMHPO-
BAHHA OIIEPATOP Je/IeHHA BO3BPAIAET TOIBKO LieI0e YHCJIO (B HALIIEM CJIydYae 3TO

65110 651 uncnio 2). [Tpocto sanomuute, uro Python «renut numiry».

MporpammupoBsaHue ¢ oneparopamm:
KanNbKYyJASTOP NULLbI
TOBopH O MHIIIE, JTaBaHTe HpeACcTaBHUM, YTO MbI BIa/l€/IbIIbI Hamie¥ COOCTBEHHOM

nmUuouepHru.

Hasaiite HanuuieM HeOOIBUIYIO IPOTPAMMY, KOTOpas MOACUYUTAET OOIIYIO
CTOMMOCTB IIPOCTOTO 3aKa3a MHULIBI ¢ yYeTOM Hajora ¢ npojax. IIpeamnomno-
JKHUM, YTO MBI 3aKa3bIBa€M OAHY HJIM HECKOJIBKO ITHIL OAHHAKOBOHU CTOHMMO-
CTH U YTO MBI ZieJlaeM Hall 3aka3 B ropoze Arnanta. Ilo sakonam mirtata Hasor
C IPOZAAXK He BK/IIOYAETCS B MEHIO, HO IIPUOAB/IAETCA IPH 3aBEPIICHUH TOKY K.
CraBka 3TOro Hajora 8 NpoOLEHTOB, TO €CTh 32 KaXKABIN JOJJIAP, YIIJIa4eHHbIH
3a IIHIITY, MBI JO/DKHBI 3aIJIATHTh BOCEMb LIEHTOB HaJIoTa ¢ npozaax. Ha cioBax

MBI MOXXEM CMOZEIUPOBAT JAHHYIO IIPOrPAMMY CAEAYIOMMM 00pasoM.
1. CipocuTs Ye0BeKa, CKOMBKO MHIIL OH JKeJaeT 3aKa3aTh.
2. 3anpoCHUTb CTOMMOCTD Ka)K/JOH ITHIIIIBI, YKa3aHHYIO B MEHIO.

3. IToxpcyuTaTh CTOMMOCTD KasKJOU MUIIBI KaK [TOALITOT.

4. ITogcunTaTh HAYKUCIAEMBIH HAJIOT C IIPOJAX IIO CTaBKe 8 IIPOLIEHTOB

OT IMoJAbITOrAa.

5. Jlo6aBuTH CyMMy Hajora ¢ Mpojiax K MOJBITOrY U MONYYUTbh UTOTOBYIO

CTOMMOCTbD.
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6. ITokazars mosp30BaTes0 OOLUIYI0 CYMMY K OIJIATe, B TOM YHCJIE HAJIOT.

Me! yixe 3HaeM, KaK MOIPOCUTD [10Ib30BATE/S BBECTH JaHHBIE. UTOObI BbI-
[IOJIHUTH BBIYHCICHHUS C BBEJEHHBIMH YHCIAMH, HAM TIOTpebyercs eme 0/Ha
¢yHKuHﬂ:eval(L‘DyHKuuﬂeval()oueﬂueawn,HHHBBMBnﬂensHmWHHe
YHCJIa, BBEJEHHOT'O C KJIaBHATy pbl. KilaBHaTy pHBII BBOJ B A3BIKE Python BCermga
BOCIIPUHHMMAETCH KaK CTPOKA TEKCTOBBIX CHMBOJIOB, IIO3TOMY MBI UCITOJIb3YEM
¢yHruuo eval (), 9ToOB Ipeobpa3oBaTh TEKCTOBBIM BBOJ B YHCIO. TakuM
obOpasoMm, eciu MBI BBeZieM B mporpammy "20", dyukuus eval (20) BbaacT
HaM YHUCJI0BOE 3HadyeHHe 20, KOTOPOEe MBI CMOXEM BITOCJIEACTBUU UCIIOIb30BaTh
B MaTeMaTH4YeCKUX (pOPMYJIax [Jist BEIBOA HOBBIX YHCEJI, HAIIPUMEP CTOMMOCTb
20 . Korga peus 3axoaut o paboTe ¢ 4ncIaMu Ha s3bIKe Python, byHKIHA
eval () ABIAETCA JOCTATOYHO MOIIHBIM PEIIEHUEM.

Temneps, Koraa Mbl 3HaeM, Kak 1peobpa3oBaTh 10JIb30BATEIbCKHI BBOJ| B UHC-
JIa, C KOTOPBIMH MOKHO IIPOU3BOAUTH BBIYHCIIEHH A, MBI IIEpEBEIeM IPOHYMepO-

BaHHBIC IaTH I1JIaHAa IIpOr'paMMBbI B HaCTOHHlI/II;I KOJ.

Hna kandozo npumepa npozpammes. 8s. moxceme nonpobogams

u Hanucams cOOCMBEHHYI0 NPOZPAMMY, npexoe Lem CMOmpems
Ha K00, npueedennusiii 6 knuze. Haunume ¢ nanucanus Kommer-
mapues (#), 0603navarOUUX WAz, KOMOPsLe HYIHO COeNAMb 014
pewenus npobremst. Ilocre 3mozo 3anonnume npozpammmsie wazu
100 KaNOblM KOMMEHMAPUEM, CBEPAACH C KOOOM 8 KHuze, K020a
8aM HYHCHA NOOCKA3KA.

BBeaure HUKENPUBELEHHDIN KOJ B HOBOE OKHO M COXPaHHUTE ero B (ariin
c umeneM AtlantaPizza.py.

AtlantaPizza.py

#AtlantaPizza.py — HOPOCTOM KaJIbKYJSITOP CTOMMOCTM I[IMIILIEL

#CnpocuTs uyeJyioOBeKa, CKOJIbKO MMIIL OH XOoueT,
#OONMYyUMTH UMCJIO C HoMombln byHkumuM eval ()

number of pizzas = eval (input ("Cxonbpxo nmuu Bel xoTuTe? "))
#3anpoCcuTs CTOMMOCTBL MMLLE 10 MEHIO
cost per pizza = eval (input ("Cxonbxo crouT nmuua? "))

#lloncuMTaTh OOWYKH CTOMMOCTb NMULE KaK MNOILTOT
subtotal = number of pizzas * cost per pizza
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#llomcunTaTs CyMMy HajlioT'a C NOpOomax 10 CTaBke 8% OT IOOEITOTa
tax _rate = 0.08 #CoxpammTe 8% kxak mpofHoe 3HaueHue 0.08
sales tax = subtotal * tax rate

#llpunocopaTh HaJOT C MNpoJax K IMOIHTOTY MAJA IoncdeTa MToTa
total = subtotal + sales tax

#llokasarTs OJb30BATEJID 00Uy CYyMMYy K OIJlaTe,
#B TOM UYMCJIE HAaJIOT
ri OJIHAS CTOMMOCTB ,
nt ("I S, total)
print ("B Tom uwmciie $'", subtotal, " 3a nouuuy u")
print("s$", sales tax, "mamor c npomax")

OTo nmporpamMma CBOJHUT B OJJHO MOIIHOE pelleHHe BCe, YTO BBl Y3HAH O Ile-
peMeHHBIX U orneparopax. IIpourure koj nporpamMmmsl 1 ybeguTech, 4TO MOHH-
MaeTe, Kak paboTaer Kaxkaas u3 ee yacteil. Kak Gbl BbI H3MEHHUIH IPOTPaMMYy,

4TOOBI OHa paboTasa ¢ APYTOH CTABKOM HAJIOTA C POAAXK?

Ob6parnte BHUMaHHE, YTO MbI BKIIOYHIIN MATH [IPOTPAMMBI B BH/Ie KOMMEH-
TapHeB ¢ CHMBOJIOM «pelleTKa» (#). YITHUTe, 4TO KOMMEHTapHUH IpeJHa3HaYe-
HbI 17151 uTeHus yeaoBekoM. Penakrop IDLE Beizenser koMMeHTapHUH KPacHBIM
LIBETOM, HAITIOMHMHAS HaM O TOM, 4TO Python mpourHopupyeT sTH y4acTku Koja.
OTO Hau AITOPUTM, HAOOP IIATOB, KOTOPbIE JOMKHA CIeIaTh HAIlla IPOrpaMMa.
AJTOPUTMBI AHAJOTHUYHBI pelelTaM: eCJIH
MBI BBITTIOJTHHM BCE IIAT'H B HYKHOM ITOPSIZIKE,

IpOrpaMMa MOy YHTCA 3aMedaTeIbHOM !

Korzpa mpr 3anmuceiBaeM Halll aITOPUTM
cjoBaMH (B BHJle KOMMEHTapHeEB C #) # KO-
oM (B BHZE NPOTPAMMHBIX BBIPAXKEHHUH),
TO JIOCTUTAEM JIBYX Iiesiel. Bo-mepBoIX, MBI
yMeHbIIaeM KOJTHYeCTBO OMIHOOK B IPO-
rpaMMe 3a CueT YBEPEHHOCTH, YTO He Npo-
NyCTUIH HU OAUH mar. Bo-BTopeix, MBI
ynpomaeM cebe U IpyTUM YTEHHE H IO-
HUMaHHe Hallled IporpaMMbl. Bel 1omxHBI
3aBecTH ceOe MPHUBBIUKY ITHCATh KOMMEH-
TapUH C CAMOrO Havaja, U MBI OyzeM 3To
JlesaTh 1o Bced KHUre. Eciu BeI He XoTHTE
reyaTaTh BCE KOMMEHTAapHUH, IIPOrpaMMa BCe
paBHO Oyzer 3amyckarbcs. KomMenTapuun
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HYJKHBI JIJIsI TOTO, YTOOBI TOMOYb BaM Pa300paThcsi, KAKOE JeHCTBHE BBIIIOTHACT

porpamma.

ITocne Toro Kaxk BBl HAIIMCATH CBOIO IIPOTPAMMY, MOKETE €€ 3alyCTHTh
1 BCTYIIMTB C HEH BO B3aUMO/JIEHCTBHE, BRITONHUB KoMaHLy Run = Run Module
(3anmyck = 3amyck moayas). Ha puc. 3.5 nokasan obpa3ser; BbIBOAA IPOTPAMMEL.

74 Python Shell - (] X
Eile Edit Shell Debug Options Windows Help
>>> RESTART =

>>>

Cronsxo nMuu B XOoTHTE? 2

Cxonsxo cToMT nmmuua? 12.25

Nonsaa crTomMocTs § 26.46

B Tor uwmcne § 24.5 3a mauuy »

§ 1.96 Hanor c nponax |

>>> -
|Ln: 10/Col: 4

Puc. 3.5: Mpo6Hsivi 3anyck nporpammsl kanekynstopa nuuusl AtlantaPizza.py

Crpokm: peanbnbie cumeonbl B Python

Mer yBugenu, uto Python otanuno ymeer paborars ¢ 4rciamu, HO 4TO, €CJIH
MBI XOTHM 006miaThest ¢ aroapMu? JIoau sydine MOHUMAET CI0BA U IIPEATIOKE-
HUs, a He npocTo Hupsl. YTOOB HAHCATh IPOrPAMMBI, KOTOPBIMH CMOTYT
[10JIb30BATHCS JIIOAH, HAM ITOTpebyeTCs APYTrOH TUII IePEMEeHHbIX, H3BECTHBIH
noj HazBaHUeM cmpoxu. CTPOKH — 3TO TO, KAK MBI Ha3bIBAEM 772€XKC1 UIH
KJIABUATY PHbIE CUMBOJIBI Ha SA3BIKE IPOTPAMMHPOBAHHU S, HHBIMU CIOBAMH, TO
rpymmnst 6yKB, Hudp 1 CHMBOJIOB. Baite uMs — 3TO CTPOKa, KaK U Ha3BaHHE Ba-
1Iero JI00MMOrO I[BETa, JaKe 9TOT ab3all (MK faKe BCA KHUTA) — 9TO JTMHHAA
CTpOKa OyKB, Ipo0esIoB, H(P, CHMBOJIOB, IEPEMELIAHHBIX IPYT C APYTOM.

EnnHcTBeHHadA pa3HMIIA MEXAY CTPOKAMH M YHCJIAMHU 3aKJII0YATCA B TOM,
9TO C MOMOIIBIO CTPOK MBI HE MOKEM IPOU3BOAUTE BhruncieHHn . CTpokH, Kak
IIPABUJIO, IIPE/CTABIAIOT COOON MMeHa, CJI0BA MJIM HHYIO HH(OPMAI[HIO, KOTO-
PYIO MBI HE MOKEM BBECTH B KaJabKyaATOP. OOBIYHO CTPOKH MCIOIB3YOTCS AT
neuatn. Hanpumep, B mporpamme B Hayasie I1aBbl MBI IIOMTPOCHJIN ITOTb30BATE A

BBECTH CBOEC MM, 4TOOBI IOTOM BBIBECTH €r0O Ha IeYaTh.

JlaBaiTe mpojiesaeM 3TO CHOBAa B HOBOM IporpaMmme. MuI 3anmpocum ums
M0/Ib30BaTe/Isl, COXPAHUM €ro B [IepeMEHHOM name, a 3aTeM BBIBEJIEM €rO Ha 9K-
pan 100 pas. Kak u B KpyTBIX IpUMepax ¢ pUCOBAHHUEM CIIHpaseH U3 riaas 1

u 2, MBbI BOCIIOJIB3YEMCA YuKL0M A1 CTOKPATHOTO ITIOBTOPEHHUA II€IaTH MMCHH
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nosib3oBarests. Beeaure caenyromuit kox B HoBoe okHO IDLE u coxpanure npo-

rpamMmy B (ain ¢ umeHeM SayMyName.py.

SayMyName.py

# SayMyName.py — 3aloJjiHSeT 3KpaH MMeHEeM I[I0JIb30BaTeJis

# 3anpocuTh MM IIOJIb30BATENA

name = input ("Kax Tebsg z0BYyT? ")

# Pacneuaratrs mMa 100 pas

for x in range (100):
# Ilocye mMMeHM BCTaBUTH HpobeJi, a He INepPeHOC CTPOKU
print (name, end = " ")

B Bripaskennu print () BIocieHe N CTPOKE IPOrPaMMBI ITOABHIOCH KOE-4TO
HOBOE: Terepb 3Ta PYHKIHUA COACPIKHUT KI104e60€ CL080-apzymenm. B taHHOM
CIy4Yae KZ104e6blM CL060M ABJIAETCA CIOBO €nd, ¢ IOMOIILI0 KOTOPOTO MBI I'O-
BOPHM IIPOT'PaMMe 3aKAH41HBAM s KAXK0€ BIpAKeHHe print () mpoberom (Me-
Ky KaBbIYKAMH HaXOAHUTCsA pobest: " ") BMECTO OOBIYHOTO CHMBOJIA IIEPEHOC
crpoku. Kak npasuio, Ha s3sike Python Beipaxkenus print () 3akaH4MBaIOTCS
CHMBOJIOM IIEPEHOCA CTPOKH, 9TO AHAJTOTMYHO HaKaTHIO K1aBuimy Enter Ha kia-
BuaType. Ho ¢ moMorpio 1aHHOTO KJII04€BOTO CI0Ba-apryMeHTa MBI COOOIIaeM

Python O TOM, 9YTO HC XOTHM pacCII€daTbIBaTb TCKCT Ka)KIIbeI pa3 Ha HOBOM CTPOKE.

Yrobsl Oosee 4eTKO YBUETh 9TO H3MEHEHHE, MOAUPHUIUPYHTE TOCIeJHIO0
CTPOKY IPOrPaMMHOTO KOJa YKa3aHHBIM HHXKe 00pasoM — M 3allyCTHTE [IPO-

rpamMmmy:

print (name, end = " momyogmern! ")

Ecnu BB 3ammycTHTEe M3MEHEHHYIO IIPOTPaAMMY, TO YBHJHUTE, YTO KOMIIBIO-
Tep pacredaraeT ¢ppasy "Bame mms mosomern! " 100 pas! KioueBoe crioBo-
apryMeHT end = "mMousogern! " MO3BOJSET HaAM U3MEHUTH pabOTy BhIpake-
HUA print (). Tenepb KaXKJas CTpOKa 3aKaH4HBaeTca caosom " mojsiozern ! ",
a He cMBOJIOM HOBOM cTpoku Return nnu Enter.

B s3pIKaX NPOTPAMMHUPOBAHUS apzymenm He ABIAETCSH 4eM-TO IIJTOXHUM
U CBA3aHHBIM CO CIIOPOM, 3TO IIPOCTO crioco6 nepesadu qaymcumzl, TaKoOM
Kak print (), ompenesleHHON KOMaH/bI 324 CYET BKJIIOYEHHUS JOIOTHHUTEIb-
HBIX 3HAa4eHHH BHYTpPHU CKODOOK (pyHKLu/m. OTHU 3HaYeHU A BHYTpHU CKODOOK
(byHKLu/m print () ABIAIOTCA apryMeHTaMH, a CIIELIHAIbHOE KJIIOYEBOE CI0BO-

APTYMEHT O3HA4a€T, YTO MbI HCIIOJb3YyEM K/II0OYE€BOEC CJIOBO end, 4TOOBI H3MEHUTD
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TO, KAKUM 00pazoM QyHKIHA print () 3aKaHYMBAET KAXKAYIO U3 pacliedaTbiBae-

MBIX cTpOK. Koraa Msl H3MeHsieM KOHeL| KaKA0H CTPOKH C CUMBOJIA HOBOH CTPOKH

Ha CUMBOJI [IPOCTOTrO 11poberta, c/ioBa JoOaBISIOTCS B KOHEL[ TEKYIIeH CTPOKH Oe3

6036])(17)‘1(1 Kﬂp€7ﬂKM, TO ecTh Oe3 Hayala HOBOM CTPOKH JO TE€X IIOP, IIOKa B TCKY-

IIeH CTPOKE He OCTAHEeTCsI CBODOIHOIO MecTa J7ist OTOOPasKeHH s TEKCTa, KOTOPBI

MEepeHECETCA Ha CICAYIOM YO CTPOKY. Barasanure na pe€3y/bTaT Ha pHC. 3.6.

Eile fdt Shell Debug Options Wndows Help
>>>

What is your name? Bryson

Bryson
>>> |
UL OFF (TK)

Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryscn
Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryscon
Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson
Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson
Bryson Bryson Bryson Bryson Bryscn Bryson Bryson Bryson Bryson Bryscon
Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson
Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson
Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson
Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson Bryson

Bryson
Bryson
Bryson
Bryson
Bryson
Bryson
Bryson
Bryson
Bryson

Lo 508 Col 4

Puc. 3.6. Python sanonHseT akpaH MOMM MMEHEM,

Korga s 3anyckato nporpammy SayMyName.py

Yayuwvm Hawy cnupanb
C NTOMOLLbLIO TEKCTA

CrpoKyM HACTOJIBKO MOIYJIAPHBEL, YTO Jake st Tpadu-
geckoi1 6ubanoreku Turtle aspika Python peanusosa-
Hbl QYHKIHUH, IPUHUMAIOIIHE B KaYeCTBE BBOJA CTPO-
KU U BBIBOASLIME UX Ha dKkpaH. PyHKIns 6ubinorekn
Turtle, npocsmas monp3oBarens BBECTH CTPOKY, HJIH
TeKCT, — turtle.textinput (). Jannas q)yHKLU/I;{
OTKPBIBAET BCIIBIBAIOIIEE OKHO, KOTOPOE 3aMPaIIHBaeT
TEKCTOBBII BBOJ U [TO3BOJIAET HAM COXPAHUTD BBEACHHOE
crpoxoBoe 3HadeHHe. Ha puc. 3.7 nokazaHo Hebosbmioe
rpadpudeckoe OKHO, OTKpbiBaeMoe 6ubamnorekoit Turtle
pu BbI3oBe PyHKUMH turtle.textinput ("Bse-

74 Beegute ceoe uma X

Kax rea soeyt?

| oK | Cancel

Puc. 3.7.

OkHo BBOAQ

TeKcTa rpaguyeckom
6ubnmotekn Turtle

mure csoe mMa", "Kak Tebs 30ByT?"). B BR3oBe PyHKIMH turtle.

textinput () 6ubanorexu Turtle gBa aprymenta. Ilepsoiit apryment — "Bee-
IuTe cBoe uMa" — 3arol0BOK BCIIJIBIBAIOIErO0 OKHa. Bropoi apryment —
"Kak 7eb4a 30BYyT?" — TEKCT IIPUIIAIIEHU S, 3AIIPALIHUBAOIIETO Yy I10J1b30BaTe-

JISL HYKHYI0 HaM HH(POPMAIHIO.
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qDyHKuHﬂ JULA HallTMCaHMSA TEKCTa Ha 3KpaHe Turtle — write (). JanHas
(bymcunﬂ PHCYET TEKCT LIBETOM PYUYKH YEPEIAIIKH U B €€ TEKYI[EM MECTOMNOJIO-
JKEHHUH Ha dKpaHe. MBI MOXXeM HCIIOIb30BATh cbyHKuHI/I write () u turtle.
textinput () nasg 00BbeJTUHEHUA BO3MOKHOCTEHN CTPOK U BETHOU rpa(bHKH
Turtle. lasatite monpobyem! B crenyroment nporpamme mMbt HactpouM rpadu-
Ky Turtle nmo ananoruu ¢ NpeapAy UMK IPpOrpaMMaMH, HO BMECTO PUCOBAHU A
JIMHUU U OKPYKHOCTEH MBI 3AIIPOCHM UM ITOJIb30BaTe, 4 3aT€M HAPHCYEM €TO
Ha dKpaHe B BHJIe IBETHON criupaan. Beegure crenyrommin TeKCT B HOBOE OKHO

u coxpanute ero B ¢paun ¢ umenem Spiral MyName.py.

SpiralMyName.py

# SpiralMyName.py — reyaTaeT LBETHY CIOUPAJb M3 WMEHU
# mosbz3oBaTENA

import turtle # YcranoBka rpabuxku Turtle

t = turtle.Pen()

turtle.bgcolor ("black™)

colors = ["red", "yellow", "blue", "green"]

# 3Banpoc MMeHM M[OJIB30BATEJIS C IIOMOIBI BCIJIEIBAKIETO OKHA
# textinput
o your name = turtle.textinput ("Beemure cpoe mma', <
"Kak Tebsa zoByT?")

# HapmcoBaTb Ha BKpaHe Choupalib M3 ¥MeHu, nosropexHHoro 100 pas
for x in range (100) :

t.pencolor (colors([x%4]) # [lo ouepemu BuOpaTh Bce 4 uLBeTa
(2] t.penup () # He pmcoBaTb OOBIUHBEIE JIMHUM CHOUPAJIN
(3] t.forward(x*4) # IIpOCTO MNEPEeMEeCTUTH UYeperauky I[10 3KpaHy
(4] t.pendown () # HammcaTb mMsa [OJIb30BATEJIS, YBEJIMUMBASA
# xaxzeni pas wpudT
(5] t.write (your name, font = ("Arial", int((x + 4) / 4), ¢
"bold"))

t.left (92) # IlloBepHYTH HAJIEBO, KaK B IPYIUX CIOUPAJIAX

Bénbuas wacts koga nporpammet Spiral MyName.py He oTnndaercs oT pac-
CMOTPEHHBIX paHee MpPOrpamMMm, pucyomux cnupaand. OgHaKko B 9TOM caydae
MBI [IPOCHUM IIOJH30BATE/ISI BBECTH €rO MM BO BCIIIBIBAIOLIEM OKHe turtle.
textinput B y4acTke xoga @ M cOXpaHseM BBEACHHOE UM B IEpEMEH-
HOHM your name. MBI TakXe U3MEHHIN LIHUKJI PUCOBAHHUS, 100aBUB KOMAaHY
MOJHSTHS PYUYKH YepelallKy OT 9KpaHa B yuacTke @, Takum 06pa3om, Koraa
MBI TIepeMelllaeM Yepelamky Brepes B ydacTke ©, oHa He ocTaBiseT cren,
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TO €CTh HEe PUCYeT OOBIYHYIO THHHIO CriUpasnr. Mbl XOTUM, 9TOOBI CITHPATh
Obl1a peAcTaBIeHA UMEHEM I10Jb30BaTE/IsA, IO9TOMY IIOCJIE ITePeMEIIeHHs de-
peramKH B y4acTKe ® MBI ¢ mOMONIBI0 KOMaHA t.pendown () B yd4acTKe (4]
FOBOPHUM IIPOrpaMMe CHOBA HA4aTh PUCOBATh. 3aTeM C MOMOIIBIO KOMaH-
IBI Write B y4acTKe © MBI TOBOPHUM UYeperaliike HallucaTh UM [10Tb30BaTes
your name Ha 9KpaHe IPH KaX7OM BHIIIOTHEHHHU IHKIa. OKOHYaTeTIbHBIH pe-
3yJIbTAaT — KpacCHBasf CIIMpaJib, COCTABJIEHHAaA U3 MHOTOKPAaTHO IIOBTOPEHHOIO
HMEHH Moero cbiHa Makca, — moxkasaH Ha puc. 3.8.

| 7 Python Turtle Graphics (He otaewaer) - “
Makc
Makc
Makc
Makc
Makc
Makc

Makc

Puc. 3.8. LisetHas Tekcrosas cnupans

Bro6asox k CTPOKaM MJIM YHCJIOBBIM 3HAYEHHUAM II€pEMEHHAs TaKXKe MOXKET CO-
JEepKaTh CITMCKH. Cnucox — ato Ha60p 3Ha4YECHUH, pa3/ie/JeHHbIX 3aIAThIMU,
IEPEYMCIAEMBIX B KBaJIPaTHBIX cko0Okax []. B cnuckax moxxHO COXpaHATh 3Ha-
4eHM A 11000ro THIIA, 6y/1b TO YMCJIAa MJIM CTPOKH, a TAKXK€ MBI MOXEM CO3/jaBaTh

CITMCKH CIIMCKOB.

B mamwux nmporpaMmmax, pUCYOIIHUX CIHPAaIH, MBI COXPAHATIH CIHCOK
cTpok — ["red", "yellow", "blue", "green"] — B IepeMEHHOH

colors. 3arem, KOrja HameH rporpamme TpebOOBATOCh BOCIIOTb30BATHCS
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KaKHMM-TO IBETOM, MBI IIPOCTO BBHI3BIBAIH (1)YHKLU/IIO t.pencolor () U roBo-
PHJIH eH1 BOCIIOJIB30BAThCS CIIMUCKOM I[BETOB CO1OrS, B KOTOPOM (PYHKIIHS MOT-
7a 6bI HANTH Ha3BaHHS CJIEYIOIEro UCII0Ab3yeMoro 1Bera. JlaBaiite 106aBuM
B HAIIl CIIMCOK €ellle HECKOJIbKO Ha3BaHMWI [[BETOB U IIO3HAKOMUMCS C ellle OJHOM

dynkuen sBoma nakera Turtle numinput ().

K xpacHomy, xxenromy, ronyboMy U 3eeHOMY AaBaiTe JOOABHM ellie YeThl-
pe MOMMEHOBAHHBIX 1IBeTa: OpaHKeBhIH ("orange"), cupeHeBrl ("purple"),
Genpit ("white") u cepoit ("gray"). lazee, Mbl XOTHM CIIPOCHTS Y ITOJIB30Ba-
TeJIsI, CKOJIBKO CTOPOH JOJDKHO OBITh ¥ prcyemort ¢purypst. ITo ananoruu ¢ pyHk-
nuer turtle.textinput (), 3anpammMBaomien y Mojab30BaTe/Is CTPOKY TEKCTa,
¢>yHKu1/IH turtle.numinput () DO3BOJAET MOJB30BATE/IO BBECTU YUCJIO.

Ms1 Bocniosbdyemcst GyHKIMen numinput (), 9T0GbI 3aIPOCUTD Y MOIB30-
BaTessl KOJIMIeCTBO CTOPOH (0T 1 10 8), a TakKe IMPEAOCTABUM I10JIb30BaTEIO
OILIMIO 70 YMON4AHUI0 — 4, O3HAYAIOLLYIO, YTO €C/IU I10JIb30BaTE/b HE BBEJET
YHCII0, TO MPOrPaMMa aBTOMATHYECKH BOCIIOIB3YETCS TAPAMETPOM 4 1715 yCTa-
HOBKH KOJIUY€CTBa CTOPOH. BBeauTe ciey0Uui Ko B HOBOE OKHO M COXPaHH-
e ero B (parin ¢ umenem ColorSpitallnput.py.

ColorSpirallnput.py

import turtle # HacrTporka rpad¢mxm turtle

t =turtle.Pen()
turtle.bgcolor ("black™)
# HacrTporka crnmucka m3 JIOOBX 8 OEeMCTBUTEJILHHEX MMEH LBEeTOB
# Python
colors = ["red", "yellow", "blue", "green", "orange", ¢«
"purple", "white", "gray"]
# BanpocuTh y MOJb30BATEJIS KOJIMYECTBO CTOPOH, oT 1 mo 8,
# KoOIMUecCTBO O yMOJIlYaHuw — 4
sides = int (turtle.numinput ("Cxosisxo cTOpOH", *
"CkOJIbKO CTOPOH BH xoTuTe (1-8)°2", 4, 1, 8))
# HapmcoBaTh KpacCOuHYl CHOMpPaJib C KOJMUECTBOM CTOPOH
# 1o BHOOPY I[OJIL30BATEJIA
for x in range (360) :
.pencolor (colors[x % sides]) # Mcrnosb30BaTh NPaABUIILHOE
KOJIMYeCTBO LIBETOB
.forward(x * 3 / sides + x) # VI3MeHUTH pasMep
B COOTBETCTBMM C KOJIMUECTBOM CTOPOH
.left (360 / sides + 1) # IloBopoT Ha 360 Tpamycos
KOJIMUECTBO CTOPOH, IJjioC 1
.width(x * sides / 200) # YBenuumuTs pasMep PydKM
10 Mepe MepelBMXeHMVS BO BHEIHWD CTOPOHY

© ®© © @
S o= f S oF == o
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JlagHasg mporpaMMa HCIIONb3yeT KOTHYIECTBO CTO-
POH, BBEJEHHOE MONb30BATENEM, N/ BBHIOTHEHHUA
OTIpe/ieIEHHBIX BEIYMCIEHHI KaKIBIH pa3 IPH OTpH-
COBKE HOBOH CTOPOHBIL. JlaBaliTe MOCMOTPUM Ha YeTHI-

pe MpOHYMepOBaHHEIE CTPOKH KOJJa BHYTPU IIUKJIA.

B crpoke @ nmporpamma M3MeHAET IIBET PYUKH de-
pelauKH, Ipy 3TOM IIPUBOJA B COOTBETCTBHE KOJIHYE-
CTBO I|BETOB C KOJTHMYECTBOM CTOPOH (B TPEyTOIbHH-
KaX MCIOJb3YeTCA TPH IIBETA [/ KaKJ0HU U3 CTOPOH,

B KBaJpaTax YeThIpe IIBeTa U Tak gazee). B ctpoke @

MBI U3MEHAEM JIMHBI Ka3K/J0OM THHUH B 3aBUCHMOCTH
OT KOJIMYeCTBA CTOPOH (TaKUM 00pa3oM, TpeyTrOJbHH-
KM He BBITJIAAAT Ha 9KpaHe 3HAYUTEJbHO MEHBIIHMH, YeM BOCBMHYTOJbHHKH).

B cTpoke © MbI mOBOpavyHBaeM YepeNalIKy Ha [PaBUIbHBIN Yo/ UTOOBI
MOy YU Th HYKHBIM YT OJI IOBOPOTA, MBI IeTUM 360 Ha KOJMYECTBO CTOPOH, YTO
JACT HAM 6HeutHu 1L Y20Jl, AJTH YTOJI, HA KOTOPBIH MbI JOJIKHBI IOBEPHY Th, YTOOBI
OTPHCOBATH IIPABHIIBHYIO GUTYPY C 3aJaHHBIM KOJTHYecTBOM cTopoH. Hampu-
Mep, OKPYKHOCTb — 3TO 360 rpaycoB ¢ OHOH «CTOPOHOMH», KBaAPaT COCTaB-
nAgeTca U3 YeTeipex yriaos o 90 rpangycoB Kaxab# (B cymme 360 rpaaycos),
4TOOBI OOONTH HIECTUYTONBHUK, BAM IIOTPeOYeTCs CAeIaTh MIeCTh IOBOPOTOB

Ha 60 rpasycoB (4To TakKe AacT B cyMMe 360 rpaaycoB), U Tax gajee.

Haxkownemn, B ctpoke @ MBI yBeIMYMBAEM LMIHPUHY, UIH TOIIUHY, PyYKH
10 Mepe TOTr0, KaK OTXOJMM BCe JaJbllle OT IeHTpa sKpaHa. Ha puc. 3.9 nokasa-

HbI OpHaAaMEHTbBI — p€3YyJbTAT 3aJlaHHA BOCBMH N TPEX CTOPOH.

Puc. 3.9. Kapturbl, HapncosanHbie nporpammosi ColorSpiral.py
c BoceMmblo (cneBa) u Tpems (cnpasa) cropoHamm
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Python penaer Bawe
AOMALIHEee 3aaaHMe

Mgt yBuzgenu, uro Python — 3T0 MOIHBII U HHTEPECHBII A3BIK [IPOTPAMMHUPO-
BaHUsI, KOTOPBIM MOKeT 00pabaTeIBaTh JaHHBIE JIOOOrO THUIIA: YHCIA, CTPOKH,
CITHMCKH U JIaJKe CIOKHBIE MaTeMaTHYeCKHe BelpaxxeHus1. Celdac e Bbl BOCIIOJb-
3yeTech BO3MOKXHOCTAMM s3bika Python a5 cosnanus 4ero-to oyeHs npakru-
YeCKH MOJIe3HOTO: /IS BHIMOTHEHHS BAIIETO JOMAIIHEro 3ajaHus!

Mp! HanuIIeM KOPOTKYIO IPOrpaMMy, B KOTOPOI HCIIOJIB3YIOTCA CTPOKHU
U 9HCJIa, BOCNoNb3yeMca pyHKIHen eval (), 9TOOB IpeBpaTUTh MaTeMaTH-
YecKHe 3ala4M B OTBETHL. PaHee B 3TOM Iy1aBe 5 yKe TOBOPHI, YTO (PYyHKIIHA
eval () moxet rnpeobpasosars cTpoky "20" B uncio 20. Pynkuus eval ()
MOXET JleJJaTh He TOJLKO 3TO: OHa MOXKeT IpeBpatuth "2 * 10" B uncio 20.
Korna ¢pynkuus eval () o6pabaTbiBaeT CTPOKY KJIABUATYPHBIX CHMBOJIOB, OHa
JleJIaeT 9TO TOYHO TaK XKe, Kak U o6onouka Python. Takum o6paszom, korga mMbl
BBOJMM MaTEMaTHYECKYIO 3a/1a4y B KaUeCTBE BXOJHBIX JaHHBIX, 3allyCcK eval ()

o O6pa6OTKI/I BBOZIa MOXKET JaTh HAM OTBET Ha 3aJa4dy.

Hanedgarap ucxonHyIo 3ajaqy, BBeICHHYIO II0Ib30BATEJIEM, A 3aTE€M BBIBE/S
eval (3agaya), Mbl MOXKEM IOKa3aTh UCXOJHYIO 3a/jady U OTBET Ha Hee B OJI-
HOU cTpoke. BcrmomHuTe oneparopst u3 tabi. 3.1: ecsin Bam 66110 HEOOXOTUMO
PeLINTD 3aa4y 5 + 2, Bbl Obl BB 5 / 2, a A/ 3aa4H 42 BBI BBEJIU OBI 4 ** 2,
Huske npusesnena Hama nporpaMmma, Mathomewor/e.py, KaK OHa BBITJISIUT,

€CJIM COBMECTHUTDb BCC BBIIICOITMCAHHOC.

MathHomework.py

print ("MathHomework.py")
# MonpocuTh MOJIL30BATEJIS BBECTM MAaTEeMaTHMUECKYW 3alaudy

problem = input ("Beemure 3anmavy miu 'q', yuToOH BRATM: ")
# BRINOJHATH IpPOTPaMMy, I[IOKa I[OJIb30BaTeJib He BBemeT 'q'
while (problem!= "g"):

# IokasaTh 3amady M OoTBeT Cc nomombion eval ()

print ("OreeT Ha ", problem, "- 270", eval (problem))

# 3anpocuTh eme OIHy 3alauy

problem = input ("Beemure eme onmHy 3zanmady wm 'q',

YTOOH BHMTM: ")
# DroT UMK while OymeT BHIIOJHATLCH, I[IOKAa BH HEe BBeIeTe
# 'gq' mis BHIXOZA
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Brrpaxkenne while OyzeT IpORo/IKATh IPOCUTD [TOJIH30BATE/ISI BBECTH 3a/a-
4y 4 BBIBOJUTDL OTBET /1O T€X MOP, [TOKa [T0JAb30BaTE/b HE HaKMeT Ha KJaBHaType

kaaBuiy Q 1 He BBIFIET U3 IIPOrPAMMBL.

HecmoTps Ha TO 4TO 3Ta KOPOTKafA MpOrpaMMa IOKa He MOKET IOMOYb
HaM ¢ aareGpoi, OHa Bce-TaKH CIIOCOOHA Ha HedTo Oosiblliee, YeM IPOCTEeHIIas
apudmernxa. ITomHuTe Hame o6CyKaeHHE HCTUHHOTO JieJICHH S, HCIIONb3YI0-
merocs B sa3bike Python? Ml HazBau 9T0 JieleHHE «/leJIeHUEM ITHIL[bl», TAK KaK
OHO ITO3BOJIATIO HAM Pa3leIUTh ITHUIIIbI IOPOBHY MEXIY JIOOBIM KOTHYECTBOM
gesnosek. Python, koHeuHO, crl0cOGEH BBIIIONHATH U LIENI0YHUCIEHHOE AeNeHHUE,

HaM HYJXHO JIMIIb [TO3HAKOMHTBCA C ABYMA HOBBIMH OIlI€paTOpPpaMHM.

Jl7st 4ero BaM MOKeT MOHAZOOUThLCS LeodncaIeHHOe fesneHue? [Ipeamnono-
KHUM, YIHTEIb JaJl BAM M TPeM BalIUM Apy3baM 10 yIIaKOBOK IIOKOJIAJHOTO MO-
JIOKA, ¥ BBl XOTHTE Pa3/e/IUTh UX IOPOBHY TaK, YTOOBI KaXKAbIHM U3 BAC MOy IHII
10 OZIMHAKOBOMY YHCJIY YIIaKOBOK. Bac yeTBepo (BBI IJIIOC TPU BAIIUX APYTa),
TakuM obpasom, 10 + 4 pasusiercs 2.5. K coxanenuro, BBl He MOKeTe IIPOCTO
B3fThb U Pa3pe3arh YIIAKOBKY MOJIOKa rorosaM. Eciu 6bl y Bac ObIIH CTaKaHBI, BbI
MOTIJIH ObI Pa3JeTUTh MOJOKO MEXIY JBYMS APY3bsIMH, HO JaBAaHTE IIPEJCTABUM,
4TO MOBIHU30CTH KPYsKeK HeT. [l 4eCTHOCTH BaM MOKHO OBIIO ObI KaXKJOMY
B3STb 110 IBE YIIAKOBKH M OTJATh YYUTEIIO OCTABIIHECS ABE. DTO OUEHb ITOXOXKE
Ha JIeJIeHHe B CTOJIOMK: IBE OCTaBIIHECS KOPOOKH, KOTOPbIE BbI BO3BPAIACTE Y IH-
TeJI0, — 3TO ocmamox oT AeneHus 10 Ha 4. B MaTeMaTrKe MBI HHOT/[A OTMEYaeM
OCTaTOK OT JIeJIEHUS B CTOJNOUK crenyromum obpazom: 10 + 4 = 2 (oct. 2). MHbI-
MU cnoBaMy, 10, pasneneHHOe Ha 4, paBHACTCH Paxmopom IHUCIa 2 ¢ OCTaTKOM 2.

OT0 3HauUT, uTO 4 MOMeIaeTcsa MopoBHy B 10 fBa pa3a c ocTaTkoMm 2.

Ha sspike Python nenouncinennoe neneHne oCymecTBAAETCA C TOMOILBIO
ABYX OIEpPaTOpOB Kocas uepra, //. Tak, 10 // 4 paBHsercs 2,a 7 // 4 pas-
HseTcs 1 (Tak Kak 4 momeraercs B 7 TonbKo 1 pas, ¢ octatkom 3). Oneparop //
BO3BpalllaeT HAM YaCTHOE OT JIeJIeHH A, HO YTO e ¢ 0cTaTKOM? YTOOBI MOTYYHTh
OCTATOK OT JIeJIEHH A, MBI HCIIOJIb3YeM OIIepaTOp B3ATHSA 110 MOAYJIO, KOTOPHIH
B s3bike Python npexncrasnen cumsonom %. He nyraiite % ¢ npoyertom —
Ha s3bike Python npoueHTs! 3anucbBaOTCS B BUAE AeCATUYHBIX Apobelt (TakuM
obpasom, 5% cranosurca 0.05), a oneparop % — 3TO 6cezda 63amue no Mo-
0170, U1K OCTATOK OT LIEJOYHCICHHOrO JeneHus. YToObI MONy4YHUTh OCTATOK
OT JleJIECHHU S Ha Python, BBeguTe 10 % 4 (BosBpamaeT OCTaTOK 2) umm 7 % 4
(ocraToxk paBHserca 3). Ha puc. 3.10 npuBejeHEI pe3ynbTaThl HECKOTBKHUX Ma-
TEeMAaTHYECKUX OIEepPALIUil, B TOM YHCJIE L[eJOUYHUCACHHOTO AeJeHHUs, U OCTaTKH,

[I0JIy 9aeMble C ITOMOIIbI0 OTIepaTopoB // u Y.
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74 Python Shell - O X

Eile Edit Shell Debug Options Windows Help
5> RESTART |
>>>

MathHomework.py

BeemuTe 3afgavy wm 'gq' urobm BemiTH: 5/2

Orser na 5/2 - sTo0 2.5

BeemuTe eme om¥y Samady wmm 'q' urobm swmttm: 5 // 2

Orser 2a 5 // 2 - 370 2

BeemuTe eme oOMy 3amady wm 'q' urobm BmgiTH: 5 § 2

Oraer ma 5 % 2 - a3t0 1

BeemguTe eme oaMy 3anady wm 'q' urobm BrmiTH: (2 + 4) * (2 + 2)
Orser na (2 + 4) * (2 + 2) - 270 24

BeemuTe eme onMy Iagavy M 'q' urobm BemiTH: 4 %% 2

OrmerT Ha 4 *% 2 - 3mo 16

Bnez:iwre eme onHy 3anauy M 'q' urobm BefiTM: g

>>>

Lne 17/Cok: 4

Puc. 3.10. Python pewaer Bawe goMawHee 3apaHme

B TexcTe KHHUIH MBI OyJeM IIPOROIKATH UCIIONIb30BATh OIIEpaTop % B IIPO-
rpaMMax, Harmogo0ue CO3AaHHbIX A PUCOBAHUS CIIHpasel, 4TOOBI yepKaTh

9HCIa B (QUKCHPOBAHHOM JHAIIA30HE.

Yr0 BbI Y3HONM

B sToM rinaBe BB yBHIENH, KAKUM 00pa3oM MOXKHO COXPaHSITh HH(OPMALIHIO
PasHOro BHJa, B TOM YHCJIe CITUCKH, YHUCIa U CTPOKH, B IIepeMeHHBIX. Brr Takxe
M3Y4YHIM IPABUJIA UMEHOBAHMUS IIepeMEHHBIX B A3bike Python (maruxckue 6yxk-
BBI, [IOAYEPKUBAHHU S, YHCJIA; YyBCTBUTEIBHOCTD K PErUCTPY, HUKAKUX IIpobe-
JIOB), 2 TAKJKe KaK IPUCBOUTH IIepEMEHHbIM 3HAUEHHU C IOMOIIBIO OllepaTopa —

3HaKa paBeHCTBa (my name = "Ajiexc" manmy_age = 5).

Kpowme Toro, Bl y3Ha/IHU O CYIIECTBOBAHHH ILIeJIBIX YHCEI U YHCEJ C IJIa-
BaloIel TOUKOH (fecsaTuuHble ApoOu). Bel M3ydnan pasandHble MaTeMaTH4e-
CKHe OIlepaTOpBhl A3bIKa Python, a TaK)Xe UX OTJUYUA OT CUMBOJIOB, KOTOpPLIE
BBl MOJKETE BCTPETHUTD B yU4eOHHKe 110 MaTeMaTHKe. Mbl IPOAEeMOHCTPHPOBATIH
BaM, KaK I10Jb30BATHCS CTPOKAMHU M3 CJIOB, OYKB M CHMBOJIOB, a TaK)Ke — KakK
JIaTh Python MOHATH U OLIEHHUTH ONlpefieIeHHbIe CTPOKH, AaHAJTOTUYHO IIPUMEpY,
KOTZa MBI MCIIOJIb30BaJIN YHCJIO, BBEJEHHOE [101b30BaATEIEM, JJIs BBHIITOIHEHM

BBIYMCIIEHU.

Bsl yBHAEIM HECKOJBKO IMPHUMEPOB CHHTAKCHUYECKHUX OIMIMOOK, a TaKKe
Y3HaJIH, KaK MOXXHO M30€XaTh HEKOTOPBIX U3 HUX IIPH HAIIHCAHUHU [IPOTPAMM.

Bur Y3HaJIM O CymeCTBOBAHHMH IIEPEMEHHDBIX THIIA CIIMCOK, KOTOPBIC Bbl MOXKETE
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HCITOIb30BATh JJIs1 COXPAHEHHs CITUCKOB 3Ha-
YeHUH JI00BIX BUOB, HarlpuMep colors =
["red", "yellow", "blue", "green"].
Bor naxe ysHanu, kakum obpasom Python
MOJET [MOMOYb BaM B BBHIIIOJHEHUHU IPO-
CTHIX BBIYMCJIEHUH, B TOM YHCJE B JeJEHUU
CTOJIOHMKOM.

V3HaB B rmaBe 4, KaK HMCIIOTb30BATH IIEpe-
MEHHBIE /1A CO3JJaHUA COOCTBEHHBIX IIUKJIOB,
KaK MCIIOJb30BaTh KOMIIBIOTEP A/ MPUHATHSA

peuieHHi (r71aBa 5), a TaKXKe KaK 3allporpaM-

MHpPOBATh KOMIbIOTEp AN Urp (raaBa 6),
U M3YYHB CJeAYIOI[He TJIaBbl, BB MOTYYHTE
KOMIIJIEKCHOE TIOHUMaHHe TOTr'0, YTO eCTh Ie-
peMeHHasd M YTO TaKoe THUIIBl faHHBIX. Ilepe-
MEHHBIE — 3TO II€PBOOYEPEAHON M BAXHEHIIHNH MHCTPYMEHT NPOTrPAMMHU-
pOBaHMA, TOMOTAIOMIMI HAM PENIHTD Ja’Ke CaMble CIOXHBIE 3a/Jaud, HAUHMHAA
OT BHACOUTP U 3aKAHYHBAS IIPOrPAMMHBIM OOeclIedeHHEeM [JIsI CIIY THUKOB
U MeAMLHHCKOro obopynoBanus. Pasgenns cepbe3nble 3afadu Ha HebobIIHe
YACTH, MBI C JIETKOCTBHIO MOXKEM petruTh ux. [lopaboTaiite c mpuMepaMu U3 3TOH
[JIaBBI, CO3/jaBaliTe COOCTBEHHBIE IPUMEPEI 10 TEX [1OP, IIOKA He [TOMMeTe [IPUH-
UMbl pabOTHI IIEPEMEHHbBIX B JOCTATOYHOM [JIs [IEPEX0/a K CIeAYIOIeH I1aBe

CTCIICHH.

Ha nanHBIIT MOMEHT BBI JOJKHBI YMETh IeJIaTh CeAYIolee.

* Co3zmaBaTh COOCTBEHHBIE ITEpEMEHHBIE /IS COXPAHEHH YHCE, CTPOK
U CITMCKOB.

* O6Cy®/AaTh pa3HUILY Mex 1y TUIamu ancen B Python.

* Mcronb30BaTh OCHOBHBIE MaTeMaTH4eCcKHe oneparopsl Python gis Bei-
MOJIHEHH A BEIYUCIEHHH.

* OODBACHUTD Pa3HUILY MEKAY CTPOKAMM, YHUCIAMH U CIIUCKAMHU.

* Pacriucarsp KOPOTKHE ITPOT'paMMBbI B B/ € IIaI'OB HA PyCCKOM A3bIKE, a 3a-
TEM 3allNCaTh 3TH IIard B KA4€CTBE KOMMCHTAapHEB, KOTOpbI€ MOTYT I10-

MOYb BaM CO3aTh HpOI‘PaMMHbII;I KOozn.

° 33HPOCI/ITI) [10JIb30BATEIbCKUH BBOJ B pa3JHYHBIX CUTYallHAX, a 3aTEM

BOCITIOJIb30BAThCA BBEACHHBIMH JAHHBIMH B BalllUX IIpOrpaMMax.
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3apaum no NPOorpaMmmMmupoOBaHMIO

YT06BI IONPAKTHKOBATHCS B TOM, 9TO BBl M3y YHJIM B STOM I7IaBE, [ONPO-
OyiiTe pemnTs 3TH 3afa4uu. (Ecau Bbl 32111 B TyIHK, IepelIHuTe Ha CAalT
https://eksmo.ru/files/Python_deti.zip nsst 3arpysku rotoBbix pemeHmit.)

#1. Kpyrnbie cnupanm

Bepuutecs k nporpamme ColorCircleSpiral.py w3 rnaset 2 (c. 38), kotopas
PHCOBaJIa OKPYKHOCTH BMECTO MIPAMBIX IMHUH Ha Ka)XX10H CTOPOHE CIIH-
panu. IToBTOpHO 3amycTHTE 3Ty IPOrpaMMYy, YTOOBI ONPEAENUTD, KAKHe
CTPOKH Koza Heobxoaumo fo6asuts B nporpammy ColorSpirallnput.py
VUL y JATATh U3 Hee, 4TOOBI UMETb BO3MOKHOCTb PUCOBATH KPY IJIbIE CITH-
panu ¢ T06BIM KOJTMYECTBOM CTOPOH B AMAla30HE OT OJHOM /{0 BOCBMH.
Korpa BBl pemnrte 3Ty 3aa9y, COXpaHHUTE IPOrpamMmy B (haila ¢ UMeHEM

ColorSpirallnput.py.

#2. Hactpaneaemsbie CNMPAIN ¢ UMEHAMM

Be110 651 310POBO MMETh BOZMOXXHOCTb CIIPOCUTb TI0Ib30BATEIS, CKOJIb-
KO CTOPOH JOJDKHO OBITh Y CIIHPAJIH, CIIPOCUTH UM [I0JIb30BATEIS, 4 3aTEM
HApHCOBATH CIIHPAJIb U3 BBEJCHHOIO UMEHH C [IPABUJIBHBIM KOJTMYECTBOM
CTOPOH H LIBETOB, He TaK n? JlaBaliTe IOCMOTPHUM, CMOXKETE JIH BBl OIIpe-
JeJIUTh, KAKHE yYacTKU nporpammbl Spiral MyName.py (c. 60) Heobxoanmo
BKII0unTh B iporpammy ColorSpirallnput.py (c. 62), uro6sl paspaboTatsh
5Ty HOBYIO, BlleYaTsoyo porpammy. Korga y Bac nmosnyuurces pemurs
9Ty 3afiady (MJIH €CJIM BBl CO3JaJUTE YTO-TO ele Oosree HHTEPECHOE), CO-
XpaHHUTe HOBYIO iporpammy B ¢arin ¢ umenem ColorMeSpiralled.py.




Tnasa 4

LLUKJIbl — 3TO BECEJIO
(MOBTOPUTE NAPY PA3)

MEI mcnosnib3yeM LUKIIBI, HAUHHAA C HAILleH NepBOM IPOTPAMMBI, PHUCYIOIIEH
nosropsomyecs GUrypsl. Terepb HACTAIO BpeMsl HAYYUTHCS CO3/4aBATh C HYJIS
coberBenHsle nukibl. Korga mporpamme Tpebyercst BHOBb U BHOBb TOBTOPHUTb
Kakoe-1u00 JleHICTBHE, [IUKJIBI [I0O3BOJIAIOT HAM [TIOBTOPSATH HY)KHBIE IIaru 6e3
HeoOX0JMMOCTH BBOAUTH KaXK/IbIH U3 HUX 110 oTAenbHOCTH. Ha puc. 4.1 noka-
3aH BH3YaJIbHBIM IIPUMeEpP: PO3€TKA, CO3AaHHAA YeTHIPbMS IIHUKIAMH.

T Python Turtie Graphics (He ceeuser) = -

Puc. 4.1. OpHameHT po3eTKa ¢ YeTbipbMsi OKPYXKHOCTIMM
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JlaBariTe MOPasMBICINM, KaK MBI MOKEM HAaIlHCaTh IPOrpaMMy, KOTopasd
prcoBaa OBl YeTBIpe HaKJaABIBAIOUIHECA JPYT Ha JPyra OKPYKHOCTH, KaK
nokasaHo Ha pucyHke. Kak BrI yxe Bugenu B rmase 2, komaHaa circle ()
6ubanorexu Turtle pucyer okpyKHOCTb yKa3bIBaeMOTO B CKOOKaxX pajuyca.
OKXpyKHOCTH Ha PUCYHKe PacIIOJIOXEHEl TaK, OYATO OBl OHH OPHEHTHPOBA-
HbI Ha 9KpaHe 110 CTOPOHAM CBETa: CeBEP, IOT, BOCTOK U 3amaj, yAaJeHbl APyT
ot apyra Ha 90 rpasycoB, a MBI, KCTaTH, 3HaeM, KaK TOBEPHYThb BIEBO MJIH
BrpaBo Ha 90 rpaaycoB. [ToaTomy MBI MOT/IH OBl HallMCATh YeTHIPE MAPBI BbI-
Pa’KeHUH [/ OTPUCOBKU OKPYKHOCTH, 3aTeM IIOBepHYTh Ha 90 rpagycoB —
1 HApMCOBATD €llle OJIHY OKPYKHOCTb, KaK U C/IeJITAaHO B CleAyIollel Iporpam-

Me. BBennTe aTOT KO/ B HOBOE OKHO M COXpaHHTE B pariyi c UMeHeM Rosette.py.

Rosette.py

import turtle
t = turtle.Pen()

t.circle(100) #OTprCoOBKaA MEPBOM OKPYXHOCTM ([IOKA3BBaET
#Ha cesep)

t.left (90) #3aTeM uepernamka [OBOpPauyMBaeT HAJIEBO
#Ha 90 rpamycos

t.circle (100) #OTprCoOBKa BTOPOM OKPYXHOCTM ([IOKA3BBaET
#Ha =amnan)

t.left (90) #3aTeM uepernamka [OBOpPauyMBaeT HAJIEBO
#Ha 90 rpamycos

t.circle (100) #O0TprCOBKA TpPEeThbelr OKPYXHOCTM ([IOKa3BEBaET
#ua wor)

t.left (90) #3aTeM uepernamka [NOBOpPauyMBaeT HAJIEBO
#Ha 90 rpamycos

t.circle (100) #OTprCOBKA UETBEPTOM OKPYXHOCTM ([IOKA3BBaET
#Ha BOCTOK)

t.left (90) #3aTeM uepernamka NOBOpPauyMBaeT HAJIEBO

#Ha 90 rpamycos

OTOT KO/, KOHEUHO, paboTaeT, HO He KaKeT-
Csl 1IN BaM, YTO OH HECKOJIBKO OJHOOOpa3HbII?
MBI ueThIpekABl HAIIMCATH KOJ, IJIsI OTPUCOBKHU
OKPYKHOCTH U TPHUKJbI — JJIs1 IOBOPOTa BJIEBO.
W3 npumepoB co criupaIsiMHU Mbl 3HAEM, YTO MOXK-
HO HAIHCaTh OJOK KOJA eAHMHOX/bl U IOBTOPHO
HUCIIOIB30BaTh €0 B IIMKae for. B aToi1 rmase Mur

Y3HacEM, KaK ITHCAaTb TaKHE€ HHKJIbI CAMOCTOATC/Ib-

Ho. JlaBaiiTe monpobyem npsimo cerdac!
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Coszpanmue co6¢cTBEeHHbIX UMKNOB for

YT0o06B! cO3aTh COOCTBEHHBIH LUK, [IEPBOE, YTO HYKHO CIeIaTh, — OIpe/e-
JUTB TOBTOpsAomHeca marn. VIHCTpyKIjUH, MOBTOpAEeMbIe B IIpebIAyIIeH Mpo-
rpamme, — 310 t.circle (100) Anda OTPUCOBKH OKPY:KHOCTH ¢ paauycom 100,
aTakxke t.left (90) nag BRIIONTHEHUA IIOBOPOTA HAJIEBO MeEpes OTpHCOBKoﬁ
CleyIoIeH OKPYKHOCTH. BOo-BTOPBIX, HEOOXOAHUMO ONPEAETUTh, CKOTBKO pa3
TpebyeTCs MOBTOPATH TH MIATH. MBI XOTHM HApHCOBATH YETBIPE OKPYKHOCTH,

MO3TOMY JJaBalTe HAUHEM C YETBIPEX TOBTOPEHUH.

Terneps, ornpeses B NOBTOPSIOMIMECS UHCTPYKIMH M KOJTUYECTBO OIEPAL[HIT
OTPHCOBKH OKPY;KHOCTEH, CO3/afuM Ha nepBbiil Uk for. Hukn for eunoz-
Haem umepayuu 1O TIEPEIHIO JIEMEHTOB HJIH BBHIIIOIHSAET eAHHHIHOE IIOBTOpE-
HIE KaKIOro U3 371eMEHTOB B IlepeuHe, HarpuMep yucaa ot 1 go 100 mmm ot 0 1o 9.
Hawm HyxHO, 9TOOBI [IUKJI TOBTOPHJICS Y THIPEK Bl — I10 OAHOMY Pa3y A/ KaxK O

OKPYKXHOCTH, CJI€A0BATE/IbHO, H€O6XOI[I/IMO HaCTPOHUTD CITMCOK U3 YE€ThIPEX YHUCEI.

Berpoennas ¢pyHKIus range () MO3BOJACT C IETKOCTHIO CO3aBaTh CIIUCKH
yuces. [Ipocrerimas koMmaHaa 471 CO3/JaHUS CIIMCKA (JHUAIIa30HA) U3 72 YHUCeJl
BBITIAAUT Kak range (n) . OHa NO3BOJUT CO34aTh CIIUCOK U3 72-0I'0 KOJUYECTBa

yucesn ot 0 gon —1 (ot O 1o 4mcia, HA OUH MEHBILETO, YeM 72).

HaHpHMep, KoMaHa range (10) 1mo3BossieT co3jaBaTh Criucok u3 10 yucen
ot 0 10 9. [laBariTe BBeleM HECKOJBKO TECTOBBIX KOMAaHJ range () B OKHO KO-
manzaHo# crpoku IDLE 1 mocmoTpuM, kak aTo paboraer. Uro6sl pacredaTars
CITMCOK, BOCIIOJIb3yeMcs TakxKe GyHKIHen 11ist (), B KOTOPYIO MBI Ilepefagum

HaIIl CIHCOK. BBeuTe ceayIomuil Ko/ roce NpUrIaleHus >>>:

>>> list (range (10))

IDLE BsiBener Ha axpau [0, 1, 2, 3, 4, 5, 6, 7, 8, 9]: cnucox us 10
guces, HaguHas ¢ 0. {5 mosmydeHus 6ojiee KOPOTKUX MM AJIMHHBIX CITUCKOB BaM

HeoOXOQMMO YKa3bIBATh APYTHE YHUC/IA B CKOOKaX PpyHKIUK range ():

>>> list (range (3))
[0, 1, 2]

>>> list (range (5))
[0, 1, 2, 3, 4]

Kax Bugure, BBog komaHasl 1ist (range (3) ) co3acT CIIMCOK U3 Tpex Yu-
ces, HaunHag ¢ 0, a BBOJ KOMaHAbl 1ist (range (5)) co3AacT CIIUCOK U3 TATH
yuces, HauuHasi ¢ 0.

Uuknbl — 310 Beceno (noetopute napy pas) 71



Mcnonb3oBaHMe unkna for Asg cCO3/0HNA PO3ETKM

M3 YeTbIPEeX OKPYIKHOCTEMN

s co3maHus po3eTKH HaM MOTpebyeTcs MOBTOPHUTH BBIMOJHEHHE KOMaH-
Al OTPHCOBKH OKPYKHOCTH YeThIpe pa3a, U MOMOKET HaM B 3TOM (yHKLHA
range (4) . CuHrakcuc, Ui IIOPAMOK CJIOB HAIIEro HHKAa £Or, BRITIALUT Clie-

AYIOIUM 00pasom:

for x in range(4):

B nepsyro ouepens MBI yKa3biBaeM KJIIOUEBOE CI0BO fOr, MOC/IE Yero mepe-
JlaeM MePEMEHHYIO X, KOTOpas OyZeT CYeTUNKOM, U umepamopon. Kioue-
Boe c10BO in rosopur Python moouepenno nposectu nepemeHHy0 X yepes
BCE 3HAYEHHUS B 33/laHHOM C IIOMOIIBIO CIIMCKa AHAIla30HE, B CBOIO OYepenb,
range (4) 3agaer cnucok 3Hadenuu ot 0 go 3, [0, 1, 2, 3]. He 3abniBaiire,

YTO KOMIIBIOTEP OOBIYHO HaurHaeT cunTath ¢ 0, a He ¢ 1, Kak JoH.

Yro06bI ZaTh MOHITH KOMIIBIOTEPY, KAKHE HHCTPYKI[UH CIeLyeT IOBTOPUTD,
MBI HCIIOJIB3YeM omcmynst. Mbl fe1aeM OTCTYII /1 KasK O IOBTOPSIEMOM B ITH-
KJle KOMaH/bl, HOKUMAas 1 9Toro kaasumy Tab B okae HoBoro ¢anna. Ha-
GeprTe HOBYIO BEPCHIO HAIIEH IPOrPAMMBI U COXPAHUTE €€ B (DakI ¢ UMEHEM

Rosetted.py.

Rosetted.py

import turtle

t = turtle.Pen()

for x in range (4):
t.circle (100)
t.left (90)

D10 ropasno bosnee KOPOTKast BepCHs IPOTpaMMBl Rosette.py, KOTOPYIO yza-
JIOCh COKPATHUTH OJIaroaps UCIIONb30BAHHIO LIMK/IA fOr, IpH 9TOM HOBas IPO-
rpaMMa CO3/jaeT T€ XKe CaMble YeThIpe OKPYKHOCTH, YTO U Bepcus Oe3 UK.
HoBas nporpamma 4eThIpeKABI BBIIIOIHAET CTPOKH 3, 4 1 5, reHepUPYA pO3eTKY
M3 4eTBIPEX OKPYKHOCTEH: 110 OAHON B BEpXHEH, B JIEBOH, B HH)KHEH U B IIPABOH
obmmacTu okHa. JlaBariTe oMmaroBo NpoaHaIM3HpPyeM IIHKJI II0 Mepe OTPHUCOBKH

OKPY’KHOCTEH, COCTaB/AIOIMINX PO3ETKY.
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Bo Bpems mepBoro mpoxoja mno LUKy
IepeMeHHasA-CYeTYUK X HMeeT Hadalb-
Hoe 3HadyeHHe 0, TO eCTh IlepBOE 3HaAYE-
HUe B CIIMCKe, 3aJaomieM auamnason [0,
1, 2, 3]1. Mu pucyem Hamy nepsyio
OKPYXXHOCTb B BEpXHEH 4aCTH dKpaHa
C ITIOMOIIIBIO (byHKLU/II/I t.circle(100),
a 3aTeM [IOBOpPauYHMBaEeM UepeIalIKy BIE€BO
Ha 90 TpasycoB ¢ IOMOIIBIO KOMAaH/BI
t.left (90).

Python BosBpamaercs k Havany nukmia
Y yCTaHaBJIMBaeT 3HaUCHHE [IEPEMEHHOU
X PaBHBIM 1, BTOPOMY 3HAYEHHIO B CIIHC-
ke [0, 1, 2, 3].Tlocne aToro Komneio-
Te€p OTPUCOBLIBAET BTOPYIO OKPYKHOCTh
B JIEBOM YaCTH dKpaHa U IOBOPAUMUBAET

yepenamky Bieso Ha 90 rpagycos.

PythOl’l BHOBb BO3BpalllaeTCs K Hadaly, yBe-
JHUYHMBaAd 3HAYECHHMEC HCPCMCHHOI:I X o0 2, I10-
CJIC 9CIr'O KOMIIBIOTEP OTPHUCOBBIBACT TPEThIO
OKPYKHOCTb B HM)KHEHN YaCTH OKHAa — U I10-
BOpAaYHBaCT Y€peIlalliIKy BJIEBO.

Ilpy werBepTOM M mOCIeAHEM IIpPOXOJe
[0 LUKy Python yBeJIHYHUBaeT 3HaUYEHHE
IepeMeHHOH X o 3, a 3aTeM BBIIIOJHSAET
KOMaHAb t.circle (100) mt.left (90),
9TOOBI HAPHCOBATDh YEeTBEPTYIO OKPYKHOCTD
B IIPaBOM YaCTH OKHA U [IOBEPHYTh YeperIall-

Ky. Tereps poseTka 3aBepiieHa.

Uuknel — 370 Beceno (nosTopute napy pas)
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MUameHeHMe BUKIa, 4To6bl
cAenarb PO3eTKY U3 WeCTH
OKPYIXHOCTEM

Teneps, Korja Mbl CO3JaJIH C HYJII COOCTBEH-
HBIM OUKI fOor, He MOTJIM OBl BBl U3BMEHUTD
[POrpaMMYy CaAMOCTOSTEIBHO TaK, 4TOOHI
OHa pucoBaja 9YTo-HHUOY 1 HOBOE? UTO, ecn
MBI 3aXOTHM HAPHCOBATb PO3ETKY C IIECTHIO
OKPYKHOCTAMH, a He C 4eThIpbMA? YT0 Ham
MOJKeT MOHAZOOUTHCS M3MEHUTH B HalleH
nporpamme? CruenaiitTe HeGOIBIUIYIO TTAY3Y,
9TOOBI TOPA3MBICTHTD, KAK MOXKHO PEIINTb

aTy npobiemy.

Hy 4ro, ectp umen? /JlaBamiTe npomu-
JleMcs Io 3ajade BMecTe. Bo-mepBrIX, MBI
3HaeM, YTO HaM B 3TOT pa3 HYKHO IIECTb OKPYKHOCTEH, a He YeThIpe, I09TO-
My B ukiae for OyzeT HeOOXOAMMO H3MEHUTD AuanasoH: range (6). Ho ecau
MBI H3MEHHM TOJIBKO 3TO, TO He YBUJIHUM HHUKAKUX OTINYHUH B PUCYHKE, IOTOMY
YTO MBI IPOJO/IKHUM PHCOBATh IIOBEPX YK€ HAPHCOBAHHBIX YETBIPEX OKPY KHO-
CTeM, OTCTOAIIUX JPYT oT gpyra Ha 90 rpanycos. Eciy HaM HYKHO HapHCOBaTh
PO3ETKY M3 IIECTH OKPYKHOCTEH, TO MBI JOJUKHBI Oy/ieM pa3fieuTh ee Ha 6 I10-
BOPOTOB BJIEBO, a He Ha 4. BokpyT neHTpa prcyHka MOXHO onucath 360 rpaay-
coB: deTslpe noBopoTa 1o 90 rpaaycos nposenu Hac Ha 4 X 90 = 360 rpany-
coB BOKpyT ueHrtpa. Ecinun xe mbl pazgenum 360 Ha 6, a He Ha 4, TO IOTYyYHUM
o 360 + 60 = 60 rpagycoB as Kaxg0ro moBopora. Takum 06pa3om, pu BbI-
MOJHEHUH KOMaHJHl t . left () HaM HY’XHO [IOBOpauMBaTh BaeBO Ha 60 rpany-

COB IIPU KaKJ0M IIPOXOX/JEHUH [UKTIA, TO ecTh £.1left (60).

Msmenure cporo nporpamMmmy cC pOSeTKOﬁ 1 COXpaHHUTE €€ B Cpafl]l C UMCHEM

Rosette6.py.

Rosette6.py

import turtle

t = turtle.Pen()
® for x in range(6):
(2] t.circle(100)
(3] t.left (60)
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B aroT pa3 Berpaxkenue for B nosunuu @ nposezneT epeMEeHHYIO X I10 Iie-
CTH 3Ha4eHHUAM: OT 0 70 5, TAKUM 0Opa3oM, IIpOrpaMMa IIOBTOPHUT IIATH C OT-
crynamu @ u © mects pa3. B mosunuu @ Mbl Bce elje pucyeM OKPYKHOCTb
¢ paauycom 100. OnHaxo B no3unuu © MbI IOBOpaYHMBaEM KaXKAbIH pa3 TOIBKO
Ha 60 rpasycoB, UK Ha OJIHY LIeCTYIO0 OT 360 rpagycos, Takum o6pa3om, B TOT
Pa3 BOKPYT LieHTpa 9KpaHa OyZeT HApHCOBAHO LIECTh OKPYKHOCTEH, KaK ITOKa-
3aHO Ha puc. 4.2.

T Python Turtle Graphics (He oreeuser] =

Puc. 4.2. Posetka 13 wectm okpyxHocTeH

Poserka M3 mecTH OKPYKHOCTEH BBITJIAJUT Ja’Ke Jydlle, 4eM pO3eTKa
13 Y4eThIpeX, U Oarogapsa UMKy £or KoJ Ajig OTPHUCOBKH MIECTH OKPYKHOCTEH
He JIJIMHHee HU Ha CTPOKY, YeM KOJ [IJii OTPUCOBKH YETLIPEX: HAM BCErO JHIIb
HYJKHO OBITIO H3MEeHUTD 1Ba yrcaa! Tak Kak Mbl MEHSIN 9TH BA YHUCJIA, BO3MOXK-
HO, BaC y’Ke ITOIMBIBAeT 3aMEHUTh UX Ha nepeMeHHYyIo. /lapariTe mogunHUMCA
cobnasHy. /laBaiiTe 1aJUM IOIB30BATENAM BO3MOXHOCTh HAPHUCOBATh PO3ETKY
C 270061 M KOJTUIECTBOM OKPY3KHOCTEH.

YnyuyweHue nporpammbi € PO3EeTKOM

C NMOMOLLLIO NONMbB3O0OBATECNIBCKOIo BBEOAQ

B atom paszesie Mbl BOCIIOJIb3yeMCS Q)yHKuHeﬁ turtle.numinput (), cKoTO-
PO MBI IO3HAKOMHUJINCH B I1aBe 3 (CM. IporpamMmmy ColorSpiml[nput.py), 4TOOBI

HAIHCATh IIPOrPAMMY, KOTOpast OyAeT MPOCUTH MI0Jb30BATE/s BBECTH YHCIIO,

a 3aTeM OyzieT pUCOBATb PO3ETKY C 9TUM YHCIOM OKPYXKHOCTEH. MBI ycTaHOBUM
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BBEJICHHOE ITOJIb30BATE/IeM YHCJIO B KaueCTBe pa3Mepa KOHCTPYKTopa range ().

3arem BCC, YTO HaM OCTaHETCA CACJIaTh, — 9TO pa3AC/IMTh 360 I'pagycoB Ha 9TO

YHCJIO, U MBI HaH/leM KOJIMYEeCTBO IPaJlyCoB, Ha KOTOpPBIE C/e/lyeT [I0OBOPAYHBATh

BJIEBO IIpH KAXKAOM ITPOXOXKACHHH I1O HHUKITY. BBCILI/ITC H 3aI1yCTHUTE CJ'IeI[yIOIHI/II;I

kon B dann ¢ umenem RosetteGoneWild.py.

RosetteGoneWild.py

import turtle
t = turtle.Pen()
#IIONpPOCUTE MNOJb30BATENA 3amaTh KOJ-BO KPYyTOB B pPO3eTKe,
#o ymMosiyaHmio 6
® number of circles = int (turtle.numinput ("KommuecTeo *

okpyxHocTen", "CKOJIbLKO OKPYXHOCTEN B Bamey posetke?", 6))
for x in range (number of circles):

t.circle(100)

t.left (360/number of circles)

000

B nosznuuu @ Mel pricBanBaeM IepeMeHHON
number of circles cpady aBe GyHKIHH.
Ml ucrionb3yem pyHKIH0O numinput 6ubano-
texu Turtle, 4To6sr cipocuTs y monb3oBares,
CKOJIBKO OKPYIKHOCTEH TpebyeTcs HapHCOBATb.
IlepBoe 3HaueHHEe — KOJIMUECTBO OKPYXHO-
CTel — 3TO 3ar0JOBOK BCIIJIBIBAIOIIETO OKHA,
BTOpO€ — CKOJIEKO OKPYXHOCTEN B Ballel
po3eTKe? — TEKCT, KOTOPBIM MT0ABUTCA B OKHE,
TOIZIa KaK IOC/aeiHee 3HaYeHUe, 6 — 3TO 3Hade-
HIeE 110 YMOJYaHHIO, He0OX0AMMOe Ha CIydaf,
ecJIM [I0JIb30BaTe b He BBeeT Huduero. PyHkuus
int (), BHyTpH KOTOPOH pacrosioxkeHa QpyHK-
nusg numinput (), npeo6pa3yeT BBeJEeHHOE
IIOJIb30BATEJIEM YHUCJIO B LIEJTOYHMCAEHHOE 3Hade-
HHE, KOTOpO€ MBI MO€EM HCIIOJIb30BaTh B BEI3OBE
(byHKuHI/I range (). Mu COXpaHAEeM BBEJEHHOE

MO/Ib30BAaTEIEM YMCJIO B IEpEMEHHON number
of circles pnsa NaJbHENIero UCIoJb30Ba-
HHUSA B Ka4eCTBE pa3Mepa JMalla3oHa range ()

LHHKJIa OTPHUCOBKH PO3ETKH.
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[ukn npescTaBieH BeipakeHueM for B mosunuu @. B iukie ucnonssyercs
nepeMeHHas number of circles 14 oodepesHOTO IPUCBOEHUA IEPEMEH-
HOI X 9TOr'0 KOJIMYecTBa 3HaueHU . KomaHa Hagama OTPHCOBKH OKPYIKHOCTEH
auameTrpoM 100 mukcesnell ocTanach HEM3MEHHOM M HAXOAHUTCSA B MO3UIIUU ©.
B nosunuu @ Mbl genuM oaHBIE 060poT B 360 rpaaycoB Ha KOJTHYECTBO
OKPYKHOCTEH JJIs1 TOTO, YTOOBI OTPUCOBATH OKPYKHOCTH Ha PABHOM PacCTOs-
HUH IPYT OT ipyTa U OT LieHTpa akpaHa. Hanpumep, ecim mons3oBaTens BBegeT
B KayeCcTBe KOJIMYECTBA OKpyxkHOcTel uncao 30, To 360 + 30 nact HaM MOBOPOT
Ha 12 rpagycoB Mexay Kaxou 13 30 OKpYKHOCTEN BOKPYT [IEeHTPAJIbHOM TOYKH,
KaK [TOKa3aHO Ha pHc. 4.3. 3allycTUTe NpOrpaMMy U IONPOOyHTe BBECTH COO-
CTBeHHBIe urcaa. Ber MoxkeTe gaxke oTpucosars poseTky n3 30 mmm 200 okpy k-
HOCTe!N (OHAKO BaM MPHUIETCA OA0KAATh, oka Python Gyzner pucosars Takoe
6ospinoe kommdecTBO OKpyxxHOCcTel!). FlamMeHnTe mporpamMmy Tak, 4ToObI clie-
JIaTh €e BalleH COOCTBEHHOI: IOMEHANTe IBeT POHA MM LIBET PO3ETKH, yBe-
JTUYbTE UM YMEHBIIHUTE JHAMETP OKPYKHOCTEH MM CeTalTe OKPYKHOCTH
6onbure # meHpue! Mrpaiite ¢ mporpaMmamu 110 Mepe UX CO3AaHHUA U Ipef-
CTaBJIAHNTE T€ HHTEPECHbIE BOZMOXHOCTH, KOTOPBIMH 3TH IIPOTPAMMBbI MOTYT
obmagars! Ha puc. 4.4 mokazaHo, 4TO npugyMaT MOH MSATHICTHHUH CbIH AJIEKC,
no6asus B iporpammy Rosette GoneWild.py Bcero Tpu fonoMHUTENIBHEIE CTPOKH
kona. [Teperinure Ha cait https://eksmo.ru/files/Python_deti.zip nns sarpys-

KH UCXOJHOI'O KOJa ,I[aHHOI;I nporpamMMbl.

Puc. 4.3. Monb3osarensckas poseTka Puc. 4.4. HemHoro BoobpaxeHus U 4yTb-4yTb
¢ 30 okpyXHOCTAMM KOAA MOryT NPEBPATUTH HALLY MPOrPAMMY
€ pO3eTKO B pasHoLBeTHoe Becesbe!
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Mrposbie uuknbl u uuknoi while

Lluxn for — 3TO MOIIHOE CPEACTBO, OAHAKO MOIIb €r0O TaKKe He OecrpeebHa.
B gyacTHOCTH, YTO €C/IM MBI 3aXOTHM, YTOOBI BBIIIOTHEHHE [IHK/IA IPEKPATHIIOCE,
€CJIM TPOM30H/eT KaKOoe-THOO COOBITHE, BMECTO IIPOXOKACHHS [10 BCEMY JJTHH-
HOMY CITMCKY 4Hces? MIau 4To ecau MBI He yBepeHbI B TOM, CKOJIBKO pa3 CleJyeT
3aITyCKaTh IIUKJI?

Hanpumep, npencrassre cebe #z2p080 4ux.1, KOTLa HaM HeOOXOLHMMO HAITHCATh
[IPOTPaMMY, B YaCTHOCTH HTPY, I/i€ [T0JIb30BATE/Ib CaM BHIOHPAET, HYKHO JIH IIPO-
JIOJKATh UTPATh HUJIH e BBINTHU U3 IPOrpaMMEl. MBI, Kak IpOrpaMMHCTBI, HE MO-
JKeM 3apaHee 3HaTh, CKOJIBKO pa3 M10JIb30BaTE/Ib 3aX0UET ChHITPaTh B HALIY UTPY MK
3aITyCKaTh Hanry mporpaMmmy. [Ipu aTom MBI JO/IKHBI ITpeJOCTaBAATD ITOIb30BaTe-
JIIM BO3MOXHOCTb ChITPaTh CHOBa 03 HEOOXOAMMOCTH KK JbIH pa3 Iepe3arryCKaTh
nporpammy. I Tpeacrassre, uto HeoGxoauMO nepesarpykarb Xbox nnu PlayStation
KaXZBIH pa3, KOT'[ja BBl 3aXOTHTE IOBTOPHO CBITPATh B TY HJIH UHYIO UT'PY, HJIH UTO
[IPHUXOAMTCH UI'PATh B OJJHY M TY K€ UI'PY JIeCATb Pa3, IIPeK/Jie 4eM IepeTH K cle-
nytomieit? Pagocts oT TaKO# Urpbl ObIIO OBl 3HAYUTEIBHO MEHBIIIE.

OnHuM 13 criocoboB perieHus IpoHIEMbI HIPOBOTO [[HKJIA ABJAETCSA HCIIONb-
30BaHHE IUKJIOB JPYroro THIIA, 4 MMEHHO IIMKIa while. B ornuuue ot nukna
for ([ns), uukia while (Iloka) He BEIONHAET UTEPALIMH 11O 3apaHee YCTAaHOB-
JIEHHOMY CITUCKY 3HadeHHH. IIuK1 while MOXeT IpOBEPUTD Ycr08ue, UIH CH-
TYalHIO, U PEIINTh, BBITOJHUTS JIN ellie OJHUH IIPOXO]] TUOO MPEKPATUTD BBIIIO-

HeHue. CHHTAKCHC BRIpaKeHHs while BBIIISUT CIeAyIonUM 06pa3om:

while ycuioBme:
T7abyIMPOBAHHEIE BRPAXEHUT

VcoBre Kak IpaBHJIO — 3TO HEKOE JOTHYECKOE BBIPaKeHHE, HHBIMH CJIO-
Bamu, Tect Mcrnna/Jloxs. [Tprumepom 13 0OBIIEHHON JKU3HH MOXKET CITYKHTh
npuem nuimu ¥ nutke. Iloka (while) Bo ronoaHsl, Bbl equte. Korga «ma» ne-
pecraeT GBITH OTBETOM Ha Bompoc «fI romongen?», Bbl mpekpamaere ectb. IToka
(while) BBl XOTHUTE IHTbh, BB BHIIIMBAETE ellje OAUH CTakaH Bojbl. Korjga Be
mepecTaeTe YyBCTBOBATD KXY, BBl IpeKpalaeTe NUTh. 004 U jKaxga — 3TO
YCJIOBHUS, U, KOTJJa 3TH YCJIOBUSA CTAHOBATCS JOXHBIMU (false), BBl BEIXOQUTE
13 «IJUKJOB» NpHeMa MU 1 nutha. Lluka while mpogoskaeT moBTopeHne
BBIPAJKEHHH B IHKJIe (TaOYTHPOBAHHBIE BEIPAXKEHHUS) 10 TEX 0P, [TOKA YCIOBHE

OCTa€cTCA UCTHUHHBIM.
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VYenosus Meruna/Jloxs B nukaax while 3agacTylo IOApa3yMeBalOT CpaB-
HeHHe 3HauYeHUH. MBI MOXeM CKa3aTh: «3HaueHHe MepeMeHHON X 6osbue 10?
o tex mop noxa Goubiie, BeIONHATH Kog. Koraa x yxe He 6oibmre 10, mpekpa-
THUTBH BBIIIOJIHEHHE Kozla». VIHBIMM cl0BaMMU, MBI BBITIOTTHAEM KOJ, 720Kd YCIIO-
BHe x > 10 BosBpamaet 3HadueHne True (Mcruna). 3uak 60abme (>) — aT0
onepamop cpagrenus, e OJHa Pa3HOBUIHOCTD ONEPATOPOB, OTIHYAIOMIAACA
oT apu(dMeTHUIECKUX OIePaTOPOB, HanpuMep + (rroc) nau — (MmuHyc). Omne-
paTopsl CpaBHEHHU S, TaKHe Kak > (Oosbiie), < (MeHblle), == (paBHAETCA) HIH
!= (He paBHsETCS), TO3BOJIAIOT BAM CPaBHHUTb /{BA 3HAYCHHUS U YBHUIETh, OOJIbIIE
HJIM MEHBIIIE OJJHO M3 3THUX 3HAYEHUH I10 CPABHEHHIO C APYTHUM, HJIH Xe OHHU
PaBHBI UM HepaBHBIL. X MeHbIue 72 Jla uan Het? True unu False? B 3aBucu-
MOCTH OT pe3ynbTaTa, True uan False, BB MOXKETE AaTh HHCTPYKIHIO MPO-

rpaMMe BBITIOJTHHUTD OfMH U3 1By X OJIOKOB KOJIa.

VYV nuknos for u while ecTh HECKONBKO CXOXKHUX Yepr. BO—HepBbIX, Kak
u nuka for, nuka while npu HeOOXOAUMOCTH BHOBb U BHOBB ITIOBTOPSET
BBITIOJTHEHHE OTIpe/ieIeHHOTO Habopa BelpaKeHUH. BO-BTOPBIX, IpU HUCIIONb-
30BaHUU 0OOUX IIMKJIOB, while u for, Mbl coobiaeM Python O TOM, KaKue
BBIPAJKEHH I HEOOXOHMMO MTOBTOPSITH, ITYTEM BCTABKU OTCTYTIA TIEpe/l STUMH BbI-
PaXXEHUAMH C ITIOMOIIBIO KJIABUIIHU Tab.

HaBatite ucnpobyem mporpamMmy ¢ HHUKJOM while, 4TOOB YBHUIETH
ero B ZeHCTBUHU. BBepuTe ciaepyoumui Ko (MU 3arpy3nuTe ero 1o agpecy
https://eksmo.ru/files/Python_deti.zip) u sanycture nporpammy.

SayOutNames.py

# ConpocuThb y [OJIb30OBATEJIS €TI0 UMS
name = input ("Kak Tebg zoByT? ")
# IlewuaTaTb MMeHa, [IOKa MBl HE 3axXOTWUM BEMUTHU
while name!= "":
# Haneuarares uma 100 pas
for x in range (100):
# IleuaTaThb mMMeHa uyepes npobej, a He C HOBOM CTPOKM
print (name, end = " ")
print () # Hocse umkyia for NpPoONyCTUTL CTPOKY
# BanpocuTh eme ONHO MMS MJIM BEUTU
name = input ("BBemuTe eme mMsa MM HaxumuTe [Enter], +
yTOORl BEMATM: ")

O © 86 © © @

print ("Cnacmubo 3a urpy!")
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Mp1 HaunHaeM Hally IPOTPAMMY C TOI'O, YTO CIIPAIIHBAEM UM II0Tb30BATE-
a5 B nosnnuu @ U coxpaHseM OTBeT B epeMeHHOI name. MM Ham Heob6xonH-
MO KaK yCJIOBHE JJ1g IPOBEPKM B UKJIE while, TO3TOMY HaM HYKHO 3aIIpOCUTH
MM zZeped Ha4aIOM BBIITOJIHEHUS [IUKJIA. 3aTeM B IO3UIUK @ MBI HAYMHAEM BbI-
MoJHeHHe HKAa while, KOTOPBIT 6yneT BBIIIOJIHATLCA 4O TEX IOP, ITOKA UM,
BBOJMMOE IIOJIb30BAaTE/IEM, HE SABJSAETCA IYCTOM CTPOKOM (IIpe/CTaBIeHHON
ABYMS KaBbIYKaMH, MEXJY KOTOpbIMH HUuero HeT: ""). Ilycras crpoka — ato
HMEHHO TO, KAKUM 00pa3om Python BOCIIPMHHMMaeT BBOJI, KOI'/la OJb30BaTe b

IIpPOCTO HAKMMaeT Kaapuury Enter 114 BeIxosa U3 IporpaMMEL.

B nosurnun O nHaurHaeTcs BINIOTHEHHE [IUKIA fOr, KOTOPBIH BBIBEJET Ha Ie-
garb uMA 100 pas, a B mosunuu O Mb1 rOBOPHUM BBIpAKEHUIO print () Hare4yaTaThb
npobeJt rmoce Kaxaoro uMeHu. Mer 6ynem Bo3BpamaThes K mosunun © u mnpo-
BEpATh, He JIOCTUIJIO JIM 3HAYeHHE IIepeMeHHOM x urcaa 100, 3aTeM rmedaras UM
B no3uruu @ 10 Tex mnop, noka BBeACHHOE UM He 3aIIOJHUT HECKOIBKO CTPOK
Ha skpane. Korna Ham nuka for 3aBepIIUT CTOKPATHBIH BBIBOJ UMEHH, MBI pac-
nevaTaeM IyCTyIo CTPOKY 6e3 mpobena @, repeBe/is reyars Ha CIeAyIOMYIO K-

cTyio cTpoky. Tereps HacTynuT Bpemst 3ar1pocuTs HoBoe nMs @.

Tak kak ® — 310 noCHENHSAS TaByTUPO-
BaHHaA CTPOKa KOJja o/, IMKJOM while (2R
HOBOE MM, BBOJJUMOE I10/Ib30BaTe/IEM, I1e-
penaeTcs obpatHO B mo3unuio A, takum
obpaszoM, nuKJI while MOKeT IPOBEPUTH,
ABJAETCA JTU OHO IYyCTOH cTpokoi. Ecin
UMdA He IIyCTOe, TO IIpOorpaMMa MOXKeT Ha-
4aTh BBIIIOJIHEHHE IUKIa fOr [ BEIBOJA
Ha r1ie4ats HoBoro uMeHu 100 pas. Ecim nms
SABJIETCA IYCTOU CTPOKOH, 3TO O3HAdYaeT,
4TO IOJB30BATEJNb HaXas KaaBumy Enter
IS 3aBepILIEHHA IIporpaMMsl. B aTom ciy-
qae quka while B mosunuu @ mpormyckaer
BeCh KOJ 10 no3unuu @, rae Mol 6iaroga-
puM nosb3oBarensa 3a urpy. Ha puc. 4.5

ITOKa3aH BBIBOJ IpOr'paMMBblI, SaHYL[ICHHOfI

MOHMH CBIHOBBAMM.
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74 Python Shell - a X
Be Gt bl Dewg Optoss Wedows Help

>»> ;I
Kax refa 3o0ByT? Maxc
MAKC MAKC MAKC MAXC MAKC MANC MaKC MAKC MAKC MAKC MANC MAKC MAKC MAKC MaKC Maxc
MaKC MAKC MAKC MAKC MaKC MAKC MaKC MAKC MAKC MAKC MaKC MAKC MAKC MaKC MAKC MaKc
MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MaKc
MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MaKC MaKc Makc
MAKC MANC MAKC MAKC MaKC MAKC MAKC MAKC MAKC MAKC MaKC MAKC MAKC MaKC MAaKC MaKc
MAXC MAKC MAXC MAKC MAXC MAXC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAKC MAXC MAKC
MAKC MAKC MAKC Maxc
Beemure eme vmA W Hamosre [Enter] urobm BriiTH: anexc
aNexc ajexc ajexc ajiexc ajiexc aJIeKc aJIeKC AJIEKC AJIeKC aJleXC AJIEKC AJIeXC AJIeXC ajn
EXC aJIeXC AJIEXC aJIeXC AJIeXC AJNIEKC AJIEKC AJIEKC AJIEKC AJIEKC AJIEKC AJIEKC AJIEKC AaNex
C anexc ajexc ajyiexc AJIeXC AJIeXC AJIeXC ANIeXC AJIEKC ANEeKC AJeKC AJIeXC AfIeKC AaNexc
anexc ajlexc ajexc ajiexc ajlexc aJIeKC aJlexc AJNIeKC aJIexc AaJIeXC AJNIeXC aNIeXc aJlexc ajn
EXC afiexc AJIeXC aNIEXC AJIEKC AJIEXC ANIEKC AJIEXC AJIEKC AJIEXC AJIEKC AaJIeXC AJIeKC ajex
C azZexc ajexc anexc ajJexc ajexc ajlexXC aJexXc aJexc ajNexc aJexc aJexc ajiexc anexc
aNlexc ajlexc ajleKc aNexc ajeKc aNeKc aNieKC ANIEKC AJIEKC AJIeXC AJIEXC AJIeXC ajexc an
EXC aZiexc AJIEXC AJIEXC AJNIeXC ANEKC ajleKc
BeemuTe eme MMA WM HamoiTe [Enter] uwrobum BmiiTH: GpaficoH
Gparicon Gpaticon Bpalicon Gpaficon Gpalicon Gpaficon Epadicod Bpalicon Bpalicon Bpaficon
Bparicon Bpaticon Opaiicon Gpaiicon Bpalicod Gpalicod Gpalicod Bpalicod Bpalicox BpadicoH
Gpasicon Bpasicon Cpalicon Opakcon Bpalicod Cpalicox Gpakcon Bpalicox Gpalicon Gpalcox
Gparicon Gpaticon Bpaficox Gpaficon Gpaficon Gpalicon Epaficon Bpaficon Bpaficos Bpadicon
Bparicox Bparicon Bpalicox Bpaiicox Bpalicod Gpalicod Gparicod Bpalicon Bpalicon Bpalicon
Bpaticon Bpalicon Bpalicox Gpalicox Bpaiicox Epalicod Epalicon Bpalicon Bpalicon Bpaicox
Gpavicon Gpaticon Bpaficon Gpaficon Gpalicon Gpadicon Gpasicon Gpalicod Bpalicon Bpaficou
Gparicon Bparicon Bpaiicon Bpailicon Gpalicod Gpalficod Bpakcod Bpalicod Gpalicon BpakicoH
EBparicon Bpalicon Bparicox Gpadicox Gpalicor Epalicox Gpasicox Bpalicon Bpalicox Epaiicos
Epasicon BpasicoH Bparicox Gpakcor Bpasicon Gpalicod Gpakcon Bpalicon GpaficoH GpalcoH
BeemuTe eme vMA WM HamgaTe [Enter] wrobu BrbiTn: Bep
Ges Ges Ges Ges Ges Ges Ges Ges Ges Ger Ges Ges Ges Ges Ges Ges Ges Ges Ges Ges
Ger Ges Ger Ges Ges Gen Ger Ges Ges Ger Ges Ges Gers Ges Ges Ger Gem Ges Ges Ges
Ger Gen Ger Gen GBen Gen Ges Bes Ges Bes Gers Ges Gern Ges Gen Ges Ges Ges Bes Ges
Ges Ges Ges Gen Ges bes Ges Bes Ges Gep Ges Ges Ges Bes Ges Ges Ges Ges Ges Ges
Ger Ces Ges Ges Cer Ges Gee Bes Ges Gee Ges Gee Ges Ges Ges Ger Ges Ges Ger Ges
BEemuTe eme MMA WM HamvaTe [Enter] urobm BEIATH:
Cnacubo 3a urpy!
>>> | v
e L1}
|Ln: 15|Col: 4

Puc. 4.5. Mowu cbiHoBbs 3anyctmnm nporpammy SayOurNames.py
M BBEJIM MMEHA BCEX 4YIEHOB HalweH cembm!

Cemennasa cnupanb

Terneps, KOrza Mbl 3HaeM, Kak 3aIIPOCUTDb CIIHCOK MMEH M pacliedaTaTh UX Ha 9K-
paHe, jaBaTe 0OBEAMHUM [[UKJI [IEYATH C OAHOM M3 HAIIHX IPOTPAMM K3 ITABBI
3, SpiralMyName.py, na c. 60, 4T06bI CO3aTh PA3HOLBETHYIO CIIUPAIb U3 UMEH
HAIIUX POACTBEHHHKOB U PY3eH.

Haima HoBast 06bejuHEHHAS IpOTpaMMa OYAET OTIHUYATECS OT IPOTPAMMEL,
nosTopsomen nMmeHa, SayOurNames.py, cpasy 1o HecKOJbKUM acriekTaMm. Ox-
HAaKO CaMOe Ba)KHOE OTJIHYHE B TOM, YTO JJI OTPUCOBKH CIIHPAJIH MBI HE MOXKEM

MPOCTO BBOAUTD KaXKJ0€ UMA MO OTAEIbHOCTH — JJIg 3TOTO HaM HOTPe6yeTC}I
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HMETDb BCE€ NMEHa Cpagy, 4TOOBI MBI MOTJIH pacriedaTbiBaTh UX B onpeneneHHoﬁ

MMOCaeAOBaTC/IbHOCTH 11O MEPC IIEPEABHIKCHH A 11O CIIMPAJIH.

B nporpamme SayOurNames.py Mbl MOTJIH 3aIIPOCHUTE TOJNBKO OJHO MMA
0/1b30BATEIA, HO /ISl HOBOH I'papueCKON IPOTPAMMEI CO CITHPAJIBIO HAM I10-
TpeOyeTcss XpaHUTH BCe HMEHA B CIIHCKE, KaK MBI [IOCTYIIaJIH paHee C [BeTAMH.
3aTem, 110 Mepe IPOABHIKEHHS 110 ITUKJTY, MbI CMOKEM OLHOBPEMEHHO BHIOHPATH
HOBOE€ MM U I[BET Ha Ka)XXJOM YIIy ciupaan. YToOsI 3TOT0 JOCTHYD, HAM IO-

TpebyeTca CO3/1aTh ITyCTOM CITHUCOK:

family = [] # Co3maHme nycToro CIOMCKA IOJd9 VMEeH
# POINCTBEHHUKOB

Korma 661 MBI HU CO3/1aBaIH CIIUCKH [[BETOB
B HAIIMX [IPOTPaMMaX, MBI YK€ 3HaTH Ha3BaAHHU S
TeX [IBETOB, KOTOPBIE MBI XOTEIH HCIIOAb30BaTh,
HaIlpUMep KPAaCHBIM, XeJTHIH, TOAy0OH U Tak
nanee. B caydae co CIMCKOM pOJACTBEHHHKOB
HaM IpPHUJETCA AOXKAATHCA, IOKA [10J1b30BATEIb
He BBeZeT HeoOXoauMbie UMeHa. Mbl MCITOJb-
3yeM IIyCTOH CIIHCOK — Iapy KBaJpaTHBIX CKO-
60K, [ ], urobsl nokasars Python Hame Hamepe-
HHE HUCIIOJb30BATh CIIMCOK ¢ UMeHeM family,
a TaKKe TO, YTO MBI He 3HaeM, 4YTO UMEHHO Oy-
IeT XpaHUThCA B CIIHCKE, 10 MOMEHTA 3aIlyCcKa

MIpOTPaMMBbI.

Ilocne co3maHUA MyCTOTO CIHMCKA MBI MO-
K€M 3allpOCUTh UMEHaA B IMKJe while, Kak MbI
nenanu B nporpamme SayOurNames.py, nocie

Y€ro BKJIOYHUTDb BBEACHHbBIC MMEHAa B CIIMCOK.

Brawouwums o3HavaeT $OOGABUTH UMEHA B KOHEI]
crucKa. B jaHHOM nporpaMMe nepBoe BBeJeH-
HOE I10Jb30BaTEIEM UM OyZeT 10OaBIEHO K ITy-
CTOMY CIIHMCKY, BTopoe uMs Oyzger 106aBiIeHO MOCae [IepBOro, U TaK Aajee.
ITo oKOHYaHHMHM BBOAA BCEX MMEH IONb30BATENb CMOXKET HAKATh KJIABUIIY
Enter, 40651 cOOGMmMMUTH IpOrpaMMe, 4TO BBOA MMEH 3aKOHYEH. 3aTe€M MBbI
BOCIIOJIb3YeMCs IUKJIOM £OT, 4TOOBI HAPHUCOBATH HA SKPAHE LIBETHYIO CIIUPAJIb

13 BBCACHHBIX UMCH.
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BBenure u 3amycTuTe CIeAYOMIUI IPOrPAMMHBIN KOJI, YTOOBI yBUETh, KaK

uKIbl while U fOr COBMECTHO BBIMUCHIBAIOT KPACUBYIO QUTYPY.

SpiralFamily.py

8 009000

import turtle # Hacrpowka rpadtmxm Turtle

t = turtle.Pen()

turtle.bgcolor ("black™)

colors = ["red", "yellow", "blue", "green", "orange", ¢
"purple", "white", "brown", "gray", "pink"]

family = [] # Co3maTb HNyCTOM CHOMCOK IJIS MMEH POICTBEHHUKOB

# BanmpocuTb HOepBoe uMsd

name = turtle.textinput ("Moa cemba", "BBemnure MMg MM <

HaxvuTe [ENTER], uTOOB BEATHK: ")

# IpomoJXUTHL 3alpalMBaTh MMeHa
while name!= "":

# Io0aBUTL MMS K I[IYCTOMY CIMCKY

family.append (name)

# 3anpoCuUThL eme ONHO MMS MJIM BEITHU

name = turtle.textinput ("Mos cemba", " BBemuTe uMA UM

HaxMmuTe [ENTER], uToOB BRIMITK:'")

# HapucoBaTb Ha 5BKpaHe ChOupaljlb U3 MMeH
for x in range (100):

t.pencolor (colors[x%len(family)]) # IlepekJjiwUyeHMEe IBETOB
t.penup () # He pucoBaThb OOBIUHEIE OPSMBEIE JIMHUK
t.forward(x*4) # IIpoCTO NEePEeIBMHYTH UYepelauKy 10 3KPaHy
t.pendown () # HapmcoBaTh cJjenyolee MMs POINCTBEHHUKA
t.write(family[x%len(family)], font = ("Arial", ¢
int ((x+4)/4), "bold"))

t.left(360/len(family) + 2) # I[IOBEpPHYTHL BJIEBO

B nmosunuu @ Mmb1 co3gaem HYCTOIZ criucok [] ¢ umeHeMm family, KOTO-

pbIit OyneT XpaHHUTH BBOAUMbBIE TI0Ib30BaTEIeM HMeHa. B mosurinn @ msl ipo-

CHUM BBECTH IIEPBOE UMA B OKHO turtle.textinput u HaYKMHaeM BBIIIONIHATH

uuk1 while, 910661 cOOpaTh MMEHA BCeX WieHOB ceMbU B o3uiuu ©. Koman-

Ia, fobaBiagIoniasa 3HaYeHHe B KOHeL| CIIMCKa, — append (), IOKa3aHa B IIO3U-

nuu @. [lannas GQyHKUWS IPUHUMAET BBeJEHHOE 0Jb30BaTEIEM UM Name

U npubaBiseT ero K cnucky family. 3aTeM MBI IPOCUM BBECTH CJeAyIOIIee

UM U IIPOAOJIKAEM BBIIIOIHATL HUKI while © 110 Tex IIOP, IIOKA I10JIb30BaTENb

HE Ha)XMET KJIaBUIITY Enter, CKa3aB HaM T€M CaMBbIM, YTO BBOJJ OKOHYCH.

I_II/IK]I for HauMHaeTcA Tak 7K€, KaK 1 B IIpEABIAYIIHX ITpPUMEpPAX CO CIIMpa-

JIAMH, OOHAKO B ITO3HUIINH © Mol HCITIOJIb3YEM HOBYIO KOMaHAY AJs YCTAaHOBKH
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LIBETA PYUYKH. Komanga len () — aTo COKpallleHHEe OT AHIJIMHCKOI'O CJI0OBa
lengt/o — pauHa. [lannas GyHKIHs coobInaeT HaM JJIHHY CITMCKA HMEH, COXpa-
HeHHOTO B nnepeMenHon family. Hanpumep, ecau Bel BBeJH 4eThIpe HMEHH
BalllMX POACTBEHHHKOB, TO (byHKuHﬂ len (family) BepHeT 3HayeHHE 4. s
[ePEKITI0YEHHU S MEX/Y [[BETAMH U BEIOOpa CBOErO I[BETA /IS KaKIOTO UMEHH
U3 crivMcKa family MBI BBIIIOJHAEM C BO3BPallaéMbIM 3HAYE€HHEM OIllepalHIo
B3SATHSA 110 MOAYIIO, Y. [lst Goslee KpyHBIX ceMel OyeT OCyIeCTBIATHCS 1e-
peK/IIoUeHEe MeX Ay OOIBIINM KOTUYeCTBOM 11BeTOB (10 10 11BeTOB B CIIHCKe),

TOorga KaK MEHBIIIHUM CEMbBbAM HOHa,Z[O6I/ITCH MEHBbIIEEC KOJTHUYECTBO IIBETOB.

B nosunum @ Mar ucrionedyem QyHKIHIO penup () , «[IOJHHMAag» C 9KpaHa
PYUKY Yepemaliky, 4ToObl IIpH IepeMellieHUH BIiepes] B MO3UI K @ yepernarika
HHYEro He HAPHCOBAJIA, TOCKOIBKY MBI Oy/leM PHCOBATh HMEHA 110 YIJIAM CITHpa-
JIH, IIPH 9TOM MEXYy UMEeHAMH JIMHUH He Oyaet. B nosurunu @ Mer BHOBb OmTycKa-

€M PydYKy Yeperiaku, YTo0bI IpOrpaMMa CMOT/IA OTPHCOBATE CIEAYIOIIee M.

B mosunun © Mbl BEIIOJIHSEM MHOTO onepanuil. B nmepByio odepens Ml
coobImaem depemnamike UMsA, KOTOpoe HYKHO HapucoBats. ObpaTuTe BHHMa-
HHeE, YTO JJiA NEePEKIIOUYEHH A MEXY BBEJIEHHBIMH B CITMCOK family MMeHaMHU
B BolpakeHHH (family [x%len (family) ] ucronb3yerca onepauusa B3ATUA
1o Mozayo, %. IIporpamMma HauHeT ¢ mepBOro BBeleHHOro uMeHH family [0],
3aTeM IPOJOJIKMT yxke c iMeHaMH family[1] u family[2] o Tex mop, moka
He OyzieT JOCTUTHY TO ocaeAHee uMs B crircke. Komanaa font =, Takxe BXogsa-
I[asi B 9TO BBIPAKEHHE, COOOIIAET KOMIIBIOTEPY, YTO [/ [IeYaTH UMEH MBI XOTHM
ucronb3oBars wpudt Arial, skupHeiit. Kpome Toro, ata komaHzna ycranasinsaer
yBeJM4YeHHe padMepa mpH@dTa 10 Mepe yBeJIUYeHH s 3HAYCHU A [IepeMEeHHOMN X.
Beipaxenue (x + 4) / 4 o3HawaeT, 9YTO, KOT/ja IPOrpaMMa 3aBEPIIUT BBHIIIOJI-
HeHHe KA pu x = 100, pasmep mpudTa JOCTUTHET HPUATHON BEJTUIHNHbI
(100 + 4) / 4 = 26 Touek. MI3ameHsAs faHHOE YpaBHEHHE, BbI MOKETE YBEIUUH-
BATb MJIM YMEHbIIATh pa3Mepsl LIPH(TOB.

Haxonen, B mosunun @ Mbl moBOpauHBaeM 4Yepenamky BiaeBo 360/
len (family) HammOC 2 rpagyca. Tax, g1 ceMbu U3 YeThIPEX Y€TOBEK MbI I10-
BepHeM Ha 90 mtoc 2 rpajyca Ui [OJy4YeHHA KPaCUBOM KBaJpaTHOM CIIMpasH,
IJ1S1 CEMBH M3 LIECTH YeJ0BEK MBI COBEpIIHM I10BOpOTH Ha 60 mitoc 2 rpagyca,
[oJTy4asi NIECTUYTOJNBHYIO CIIHpaJlb, U TaK nainee. lonorHuTrenpHsle 2 rpagyca
[IO3BOJIAT HECKOJIBKO 3aKPYTUTH CIIHPAJIb BJIEBO [JIsI CO3JAHUS BU3YaIbHOTO 3~
¢dexra Boporku. Ha puc. 4.6 MbI 3a11yCTHIN 9Ty IPOrpaMMy, BBEJTH MMEHA 4Jie-
HOB HAIIIEH CEMbH, a TAK)KE JBYX HAIIHUX KOTOB, JIeo 1 Pokku, 4T06E OTYIUTD

YyAeCHBIN CIIHPATIEBHU/HBIN CEMENHBIHN TTOPTPET.
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Puc. 4.6. Cemerinas cnmpans cembu 134iHoB, Bkatoyas AByx kotos, Jleo u Pokku

MBI y:xe BUJie M MOIIb ITUKJIOB: OHH O€pYT YUaCTKH KOJa U TOBTOPSIIOT UX CHO-
Ba U CHOBA, JieJIasi Py THHHYIO U MOHOTOHHYIO pabOTy, KOTOPYIO MBI HE XOTUM
ZenaTh BPyuHYIo, HampuMep nedaraoT uMeHa 100 pas. [laBariTe HECKOTBKO
YCIOXHHM LUKJIBI ¥ CO3/IaINM HAIl COOCTBEHHBIN 80N EHHbLIL UKL, ITO €CTh
LUK/ BHYTPH JPYTroOro [UK/Ia (KaK PyCCKHe MaTPEIIKH: 3aTJIAHUTE BHYTPb KYK-

JIBl — W YBHAHUTE TaM €llle OfHY).
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st TOro 4TOOBI HCCIEOBATH BO3BMOMXKHOCTH BJIOXKEHHBIX [IUKJIOB, JaABAHTE
HapHUCYeM CIIHpasb, HO He U3 UMEH, a U3 cnupasei! BmecTo TOro 4T068!I pH-
COBATh B KaXKJOM YIJIy CIIMPaJd UM, KaK MBI [ieJlajlk Ha pUC. 4.6, MBI MOXeM
HAPHCOBATh MEHBIIYIO CIIUPaib. YTOOB JOOUTHCA 3TOr0, HAM MOHAZOOUTCS
GOJIBIION LUK A1 PUCOBAHUS CIIMPAIH Ha 9KPaHe, a TAK)KE MAJTCHbKHUH IIHKJI

BHYTpPH HErO, YTOOI HapHCOBATb MAaJICHbKHE CIITMPAJTH BOKPYT OOJBIIOMN.

Ilpex e yeM MBI HaNMIIEM TaKyIO IPOTPaMMy, JaBalTe U3Y4YHUM, KAaKHUM
o6pa30M OJMH LIMKJ BKJaAbIBaeTCA B Apyroi. [lng Hauama gaBaiTe co3ganum
L[MKJ, KAK OOBIYHO, 3aTe€M, HAXO/ASCh BHYTPH TOrO IIUKJA, HAKMEM KJIABHIIY

Tab nnst cozganus BTOPOIO IJUKJa:

# DTO MNEepBBHIM LMKJI, HASZBIBAEMBEIM BHEIHWM LMKJIOM
for x in range (10):
# KoMaHOel C OIOHMM OTCTYIIOM OyIyT BHIIOJHeHH 10 pas
# Ianee — BHYTPEHHUN, WM BJIOKEHHEBI, LIMKJI
for y in range (10) :
#KoMaHOE C OBYMS OTCTyHaMu OYIOYT BHITOJIHEHE
#100 (10*10) pas!

IlepBsIit MK Ha3bIBaeTCA 6HeULHUM, TAK KAK OH OKPY’KaeT BIOKEHHBIN
UK. BIOXEeHHBIN UK, B CBOIO Ouepe/b, HA3bIBACTCH 6HYMPEHHUM, TAK KAK
HaXOAHUTCs BHYTpH BHenrHero. Obparnre BHUMaHHE, YTO BHY TPU BIOKEHHOTO
IIUKJIa BCE CTPOKH C JIByMA OTCTYIIaMH (Y4TO IOKa3bIBAET, YTO 3TH CTPOKH Ha-
XOISITCSI BHYTPH BTOPOTrO IIHKJIA) OyayT BeimoaHeHsl 10 pa3 1y1s mepeMeHHOHN y

u 10 pas 114 nepemeHHOM X, TO ecTh Bcero 100 pas.

JlaBaiiTe MPUCTYNIUM K HaMCAHUIO Tiporpammbl ViralSpiral.py. Mur 6ynem
IHICATh €€ MO3TAINHO, KOJ 3AKOHUYEHHOM IIpOrpaMMBbl IPUBOAUTCA Ha c. 90.

import turtle
t = turtle.Pen()

® t.penupl()
turtle.bgcolor ("black™)

ITepBbie HECKOIBKO CTPOUYEK KOAA MOXOXH Ha CTPOKH KOJa APYTHX CO-
34aHHBIX HAMH [IPOrPAMM, PUCYIOUIHUX CIIHUPAJIH, 3a HCKIIOYEHHEM TOTO, YTO
7151 GOJIBIION CIIMPAIH Mbl He OyZeM OTPHUCOBBIBATH THHHUU. MBI IUIaHHUpYeM
3aMEHHTH IMHUH OOJIBIION CIIMPATN MEHBIIUMHU CIIUPATISIMH, IIO9TOMY B [IO3H-
uu @ Mel pcrionb3yeM GYHKIHIO t . penup (), 4TOObI OTHATE PYUYKY Yeperiari-
k1 ot 9kpaHa. [Tocsie 3TOro MbI H3MEHsIEM L[[BET SKpaHa Ha YEePHBIH.
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ITponomxaem neuyarars: 310 eme He Bce! CreAyIONIUM IATOM C TIOMOIIBIO
(byHKuHI/I turtle.numinput () MbI cnpocuMy [10JIb30BaTEEH, CKOJIBKO CTO-
POH CIIMPATIH OHHU XOTEJIH ObI BUJIETH Ha akpane. Ha ciydan, eciu nnoixp3oBaresb
He yKa)XeT MHO€, Mbl YCTAHOBUM 3Ha4eHHEM 110 YMOJYAHHUIO 4, a TAKKE OT PaHH-

9HM JHAITa30H BO3MOXKHOTI'O KOJIMYECTBAa CTOPOH 3HAYE€HHUAMHU OT 2 o 6.

sides = int (turtle.numinput ("Kommuecrso crTopon", "Ckojmbkxo +
OymeT CTOPOH y Bamey comupaimu (2-6)2", 4, 2, 6))
colors = ["red", "yellow", "blue", "green", "purple", ¢+
"orange"]

(I)YHKL[I/IH turtle.numinput () mo3poaseT YKa3aTh 3aTOJIOBOK JHAJIOTO-
BOT'O OKHa [/ BBOJA JaHHBIX, BOIIPOC-IIpUITallleHHe, 3HAYEeHHE 110 YMOIYa-
HUIO, a TaK)Xe MUHHMa/JbHOE ¥ MaKCUMaJIbHOE 3HAaYeHUA B CIeJYIOEeM IOpA/-
kKe: turtle.numinput (3arojoBok, NpurjameHre, MO yMOJYAHMUI,
MYHMMYM, MakcyMyM). B 1aHHOM npuMepe MBI yKaKeM 3Ha4eHHe 110 YMOI9a-
HUIO 4, MUHHMaJIbHOE 2 U MaKcuManbHOe 6. (Ecian monb3oBarens nomsitaeTcs
BBECTH 1 MM 7, IporpamMma BBIBEJET Ha d9KPaH NpeAyIpeXAeHHUE, YTO MUHH-
MaJIbHOE JOITyCTHMOE 3HaYeHHe 2, a MaKCUMaIbHOEe — 6 . ) MBI TakKe HacTpau-

BaeM CIIHCOK COlors, cofepKalM eCTh [IBETOB.

[anee MBI CO3MaAMM Hall COOCTBEHHBIM LMK IS OTPHCOBKH CIHpPaJH.

BHenrHu# UK/ TOMECTHUT YeperaliKy Ha KaXA0M YTy OOJBIION CIIHPAIH.

® for m in range (100):
t.forward (m*4)
(3] position = t.position()# 3anoMHMTE B3TOT YyTOJ CIMPAJIN
(4] heading = t.heading()# 3anoMHMTHL HaNpaBJIEHME CJI€LOBAHUA

BremrHui nuKI u3MeHseT 3HaYeHHs epeMeHHOM m oT 0 10 99, obecneunBas
teMm cambpiM 100 moBTopenuit nukiaa @. Bo BHemrHeM LIMK/Ie MBI IlepeMelaeMcs
BIIepe], KaK U B IPyTUX IIPOrpaMMax, pUCYIOIHUX CIIHPAIH, HO 10 JOCTH)XEHHUH
yri1a GOJIBIION CIIMPATH MBI IIPHOCTAHABINBAEMCSI, YTOOBI 3AIIOMHHTH TEKYIIiee
noJjoxeHue position O u Hanpasiaenue heading @. [Tozromerne — 310 K-
PpaHHbIe KOOPJHUHATEI (X, y) YepelallkH, a Hanpagierue — STO Ky pc IepeMelre-

HHS 9€peIIalllKH.

Yepermnamika OTKJIOHAETCS OT KYypPCa B KaKIOH TOYKe OOJIBIION CIIMPAJIH C TEM,
9TOOBl OTPUCOBATH MaJCHbKHE CITMPAJIH, CIeJOBATEIbHO, YepernaliKa JO/KHA
BO3BpaIIaThCA B ITOJI0KEHHE U Ha Ky PC 10 3aBE€PIIEHUH PUCOBAHHA KasKJOM Ma-

JIEHBKOH CITMPAJIH C TeM, YTOOBI COXPaHUTb (popmy Gombiuoi crimpann. Eciau Obt
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MBI HE 3aIIOMHHAJIH IIOJIOXKEHHE W HallpaBJeHHE JBH)KEHHA YePeIallKU Iepes
Ha4YaJIOM KaKJOW MaJeHbKOH CIIHMpaJH, Yeperamka Opoauia Obl 10 BCeMy K-
paHy, HAYMHAsI PUCOBATH HOBYIO MaJICHBKYIO CIIHPAJb TaM, Iie OblIa 3aKOHYIeHA

OTPHCOBKA IIpeABIAYIIEH MaJIeHbKOM CIIHPAJIH.

JIBe KOMaH/bI, KOTOPbIE COOOIIAT HAM ITOJOKEHHE U HAallpaBJIeHHUE ABH-
KEHM A Yepemnallki, — 3To t .position () mt.heading () cooTBeTcTBEH-
HO. qDyHKuH;{ t.position () npegocraBageT HAM JOCTYI K MECTOIOJIOXKE -
HUIO Yeperanky, CogepkamneMy obe KOOpAHMHATH YepeallKy Ha S9KpaHe — X
(mo ropusoHTanu) u y (0 BepPTHKAIH), 10 AHAJOTUU C KOOPAUHATHOH
cerkoi. HanpaBineHnue gBUKeHHS depeNallKH JOCTYIIHO Yepe3 QyHKI[HIO
t.heading () u usmepsaerca B guanaszone ot 0,0 no 360,0 rpanyca, rae
0,0 rpajgyca yKa3bIBaIOT B HAIIPABJIECHUH Bepxa sKpaHa. Mbl OyieM COXpaHsTh
3Ty nH(pOpPMAIIHIO B IEpeMEHHBIX position u heading nepes HavaaOM
OTPHCOBKH KaXKJJOM MaJeHbKON CIIHPasIH, 9TOOBI y Hac Obli1a BO3MOKHOCTH
BEPHYTHCS TyZAa, € Mbl OCTAHOBHJIKMCH B OTPHUCOBKE OOIBIION CITHPATH

B IIPOIIJIBIH pas.

HPI/IH_IIIO BpeMiA BHYTPCHHETO LIMKJIA. B stor pa3 KOMaH/Abl OTOABHHY ThI
C€Ie Aajablie BIIpaBo. BHYTPCHHI/II;I LOHKJI HApHUCYET MaJICHbKYIO CIIMPaJIb B KaXK-

JIOM YTJIy GOJIBIION CITHPAJIH.

(5] for n in range (int (m/2)):

t.pendown ()

t.pencolor (colors[n%sides])

t.forward (2*n)

t.right (360/sides — 2)

t.penup ()
t.setx(position[0]) # BepHyTbCH B MOJIOXEHME X CIUPAJTN
t.sety(position[l]) # BepHyTbCH B MOJIOXEHME Y CIUPAJTNA
t.setheading (heading) # YkasaTb Ha HamnpabBJieHMe OOJILIION

crnmMpanm
t.left(360/sides + 2) # HauenurTbCa Ha CIEOYIY TOUKY
OONBIION COVPAaJIN

® 0900

BryTpennuit nuka @ HauMHAaeTCA CO 3HAUEHUSA IepeMeHHON n = 0 U mpe-
KpaljaeT BBIIIOJHEHHE, KOTAa N = M/ 2, WK [TOJOBHHE M. DTO CAETAHO, YTOOBI
BHYTPEHHHE CIIHPaan ObIIH MEHbIIIE, YeM BHELIH A CIIUpaib. BHy TpeHHMe cIiu-
pasiy TIOXOKHM Ha HAIM MpeABAYyIIHNe CIIHPATH, OTJIUYHE 3aAKII0YaeTCA B TOM,
YTO MBI OIIyCKaeM PYUKy Ilepel OTPHUCOBKOM KaXJOH JUHHH, a 3aTeM IOJHH-
MaeM ee I10CjIe OTPUCOBKH KaX/OM JIMHUH JJIsl TOT0, YTOOBI OOJIbIIas CIIUPAb

OCTaBaJlaCh YHCTOM.
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ITocne oTprcoBKY crivpanu B Mo3uuu @ Mbl Bo3BpamiaeMcs K 60OIbIION
cnupaau B mo3uuuu @, ycTaHaBIHBas FOPU30HTAIBHOE ITOTOKEHHE YePeIaiKu
PaBHBIM 3HAYEHHIO, COXpaHEeHHOMY B nosunuu O. l'opusoHTransHyo och alie
Ha3BIBAIOT 0Cb/0 UKC, IO3TOMY IIPHU YCTAHOBKE TOPU3OHTAJBHOTIO MOJOXKEHHUA
MBI UCITOTb3yeM (PYHKIHIO T .sSetx (), MHBIMH CJIOBAMH, Mbl YCTAHABIHBAEM
[IOJIOKEHHE YepeIaIlKH Ha 9KpaHe [0 OCH UKc. B nosunuu @ t.sety () mbl
yCTaHaBIHMBaEM IOJIOKEHHE [0 OCH MTPEK, TO €CTh ITOJ0OKEHHE 110 BEPTHKAJIH,
KOTOPOE MBI TAKKe COXPaHUIH B mo3unuu ©. B nosnnuu O t.setheading ()
MBI [IOBOpaYMBaeM Y€peNallKy B HallpaBJIe€HHUH, KOTOPOE€ MBI COXPaHHUJIH B I10-
sunuu @, npexzae YeM MbI IepeieM K CIeAYoUe 4acTh OOIBIION CIIUpaTH

B o3unuu ©.

I'To oxoHYaHMH BBIIIOTHEHHs OOIBLUIOrO IIMKJIA, KOT/A 3HAYCHHE [TepeMeH-
HOH m yBeananaocsh ¢ 0 1o 99, Ha sxpaHe yxe O6yzaer HapucoBaHo 100 maneHb-
KHUX CIIHpaJieH, YIOKeHHBIX B (popMe OOIBIION CIIHPAIH, 9YTO CO3AAET IPUIT-

HBIN 3 PeKT KaneHT0CKOMa, KaK I0OKa3aHO Ha puc. 4.7.

Puc. 4.7. KeagpatHas cnmpanb ¢ KBaapaTHbIMM CAMPAnsM1 B KOXAOM yriy (cnesa), a Takxe
nSTMrpaHHas (neHTaroHHas) cnmpans cnupanesi (cnpasa) us nporpammsl ViralSpiral.py

ITocne 3amycka mporpaMMBbl, BO BpeMs OXHAAHUA 3aBEpPLUIEHUA OTPHCOB-
KU (PUTYp, BB 3aMETHTE OAHH HEJOCTATOK BIOXKEHHBIX IIUKJIOB: IJIs PUCOBA-
HUs UTYp, TOKA3aHHBIX Ha pHUC. 4.7, mporpamme Tpebyercs Oosblne BpeMeHH
10 CPAaBHEHHUIO C OTPHCOBKOM MPOCTHIX CIIHpaIeH. DTO NPOUCXOJUT IOTOMY,
YTO Hallla IPOTPaMMa BBIIIOTHSIET ropa3fo OOJIbIIe MATOB 10 CPABHEHHIO C IIPO-
rpaMMaMH, PUCYIOUUMH IIpocThie criupaan. Ha camom zmene, ecin Mel 3aza-

eM nporpamme ViralSpiral.py oTpucoBaTh MECTUTPAHHYIO BEPCUIO CITUPATH,
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TO 3aKOHYEHHBI PUCYHOK OyJeT COCTOATH
u3 2352 orpenvHbx suHuu! Bece atu xomau-
bl PUCOBAHUA, IJIIOC TIOBOPOTHI M YCTAHOBKA
[[BeTa PYYKH JOOABISIOT NPUIHUHOE KOTHYe-
cTBO paboOTHI Jake /ISl OYeHb OBICTPOTO KOM-
npioTepa. BioxeHHbIe ITUKIIBI TOI€3HBI, OHAKO

IIOMHHTE, 9TO AOIIOJTHHTEJIbHBIC IITalr'M MOTYT

3aMe[IUTh paboTy nporpammsl. [ToaTomy Mbl

HCIIO/IB3YEM BJIOKEHHBIE IIUK/IBI TOJTBKO B TOM CIydvae, ecau 3 eKT oT ux mc-

IMOJIb3OBaHHMA MEPCKPIBACT BPECMCHHDBIC 3aTpaThl Ha BBIITIOJIHECHHE KOMaH/ 9THX

HUKJIOB.

Huske npuBesieH 3akoHUeHHBIH Ko nporpammbl ViralSpiral.py

ViralSpiral.py

90

import turtle

t = turtle.Pen()

t.penup ()

turtle.bgcolor ("black™)

# 3anpocuTh KOJI-BO CTOPOH, MO yMojuaumio 4, MMH 2, Maxc 6

sides = int (turtle.numinput ("KommuecTBo cTOopoH", "CKOJBKO *
CTOPOH y Balley chnupanu crnupajgem? (2-6) ", 4,2,6))
colors = ["red", "yellow", "blue", "green", "purple", "orange"]

# "BHemHMII" LMKJI COMPAJIN
for m in range(100) :
t.forward (m*4)
position = t.position() # 3amnoMHMTL 5TOT yI'OJI CIOMPAJU
heading = t.heading () # 3anoOMHMTL TeKyllee HalpPaBJIEHME
print (position, heading)
# "BuyTpeHHMI" LUKI CIMPAaJM
# OTpPMCOBBIBAET MAaJIeHbKYI CIMPAaJb B KaXIOM yIJly OOJIbIION
for n in range (int (m/2)):
t.pendown ()

t.pencolor (colors[n%sides])

t.forward(2*n)

t.right (360/sides — 2)

t.penup ()
t.setx(position[0]) # BepHYTbCA B HO3MLMIO X OOJIBIION CIMPAJINA
t.sety(position[l]) # BepHyTbCS B HO3MIMMO Y OOJIBLION CIMPAJIA
t.setheading (heading) # YxasaTb HamnpaByieHME OOJILLION CIIMPAJIA
t.left (360/sides + 2) # HaueauTbcsa Ha CJEOyOIYyKD TOUKY

# OoJBlWON CHOMpan
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Yr10 BbI Y3HONM

B aT0i1 rmaBe BB y3HANIHU O TOM, KaK CO3/aBaTh COOCTBEHHbIE IIUKJIbI, CHAYAIA
omnpesensas MNOBTOPAIOIIHMECS IIATH MPOTPAMMBEI, 4 3aTEM IIEPEHOCH UX B LIHUKJI
Hy)HOro tuna. C moMompio ukaa £or Bl MOXKeTe MOBTOPSIThH BBITOTHEHHE
y4acTKa KoJja 33JaHHOE KOJHN4YeCTBO pa3, HarpuMep 10 MOBTOpeHHI ¢ TOMOIILIO
BeIpaXeHuda for x in range (10). C noMompio 1IMKJIa while BB MOXeETE
[IOBTOPSATH BBIITOJHEHHE KOJa IO TOT0, KK KaKOe-T1bO0 yCIOBHe CTAaHEeT UCTHH-
HBIM, WJIH 0 HACTYIIJICHHS OIpe/IeIeHHOrO COOBITHS, HAIIPUMEP A0 TOTO, KaK

II0Tb30BATE/Ib HEe BBEJIET ITYCTYIO CTPOKY (BBIpaskeHHe while name!="").

Bsl y3HamH, 9TO XOZ BBIMIOTHEHHUS IPOrPAMMBI MOXKET OBITh U3MEHEH C I10-
MOII[BIO CO3aBAE€MBIX [IMKJIOB. MBI HCII0/b30BaTH PYHKIHIO range () s re-
HepaLHH CIHCKOB 3HAYEHUH, ITI03BOIABIINX HAM KOHTPOJIHPOBATh KOJUIECTBO
[IOBTOPEHUH IHUKIa £Or, MBI TaKKe HUCIIONB30BAJIH OIEPaTOP B3ATHA II0 MOAY-
7110, %, 4151 TOCIEAOBATEIBHOIO IIPOXO/ia 10 3HAYCHUSAM B CIIMCKe U AJIs Iepe-

KJIIIOYE€HH A IIBETOB B CITHMCKE, Bb160pa HMMEH IBETOB U3 CIIMCKa U IIp.

MBI HCTTOTB30BAJIH [Ty CTOH CITUCOK, [ ], 1 pyHKIHIO append () A7st nobasie-
Huyst UH(OPMAIHUH, BBOJHUMOM [I0Ib30BaTE/IeM JJIsI [IOCTIE[Y IOIIEro HCII0Ib30Ba-
HUs B Iporpamme. Bol y3Hanu, yTo pyHKIMA 1len () MOKET COOOUIUTH BaM I1JIH-

HY CIIMCKa, 4 TOYHEC, KOJIHMYIECTBO 9JICMCHTOB, KOTOPBIC 9TOT CITMCOK COACPIKAT.

Bsr y3Ha1H, KaKUM 00pa30M MOKHO 3a[IOMHHATH TEKyIIee MOJOKEHHE de-
peraIiKky ¥ HallpaBJeHHe CIeAOBAHHS C TIOMOIIbIO PYHKIMH t.position ()
nt.heading(),aTakXe HAyYUIHUCh BO3BPAIATh YePEIalIKy Ha UCXOJHYIO I10-
3UIIMIO M 3271aBaTh COXpaHEHHOE HaIlpaBJeHHE C IOMOMIBIO KOMaH] t.setx (),
t.sety() ut.setheading().

Haxomnemn, BBI yBHZETH, KAK HCIIOTB30BATh BJIOXKEHHBIE ITUKJIBI JIJIS IOBTOpE-
HUA OJHOr0 Habopa HHCTPYKUMH BHY TPU APYTOro Habopa, CHavYasIa pacrieyaTan
Ha dKpaHe CIIHCOK UMEH, 4 3aTeM CO3/1aB y30p M3 criupaien ¢ 3p(PexToM KajeH-
nockora. Kpome Toro, Mel pricoBaTu Ha 9KpaHe JTMHHH, OKPYKHOCTH H CTPOKH

M3 CJIOB UJIU UMEH.
Ha naHHBIIT MOMEHT BBI JOJDKHBI YMETh I€JIaTh CeAYIOLIee.

* CospmaBaTh COOCTBEHHBIE IUK/IBI £OT /151 MOBTOpEHUS HAOOpa HHCTPYK-

LUH 3alaHHOE KOJTMYEeCTBO pa3.

* Mcnonp3oBats pyHKIHIO range () Ads FeHepaliuy CIIUCKOB 3HAYEHHI,

KOHTPOJHPYIOMINUX BRIMOJHEHHE NMKIA for.
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* Co3xaBaTh MyCThle CIIMCKU U JOOABIATh B HUX 3HAYEHUS C [TOMOIIBIO
¢yHruu append () .

* CoszaBath cobcTBeHHBIE ITUK/IB While s moBTOpeHUs 6I0Ka KOja,
[IOKA YCJIOBHE OCTAETCS UCTUHHBEIM (True), Ui 0 TeX [Op, [T0Ka YCIOBHE
He cTaHeT JOXHBIM (False).

* O6BACHUTD NPUHI U pa6OTH Ka)XJIOrO THIIa IJMKJa, UX BbIpaKeHHe
B IIPOIpaMMHOM KoOJie Python.
* JlaTh mpuMephl CUTYALMH, B KOTOPBIX BB HCIIOJb30BAIH OBI [[UKJIBI KaXK-

J0Iro U3 THUIIOB.

® COSI[aBaTI) H pCAAKTHPOBATH NPOT'PaMMBbl, B KOTOPbIX HMCITIOJIb3YIOTCA BJIO-
KEHHBIC ITHUKJIBI.

3apaaum No NPOorpaMmMHpOBUaHMIO

LIT06I)I IMOIIPpaKTHUKOBAThCA B TOM, YTO Bbl H3Y4YHJIN B 3TOM riaaBeE, I1O-
npobyHTe pemuTh 3T 3axaun. (Ecau BBl 3amau B Tynuk, nepengure
Ha cait https://eksmo.ru/files/Python_deti.zip nsst 3arpysku rorossix
pelieHHI.)

#1. CnupaneBugHbie PO3eTKM

ITonymaiiTe Hax TeM, KaK U3MEHUTDb nporpammy ViralSpiral.py, aro6s
MaJIeHbKHe CIIMPAIH CMEHHUTh Ha PO3ETKH, KaK B IIporpamme Rosette6.py
(c. 74) u RosetteGoneWild.py (c. 76). ITopckaska: cHadas1a 3aMEHHUTE BHY-
TPeHHMH IIUKJ Ha BHYTPEHHUH [[UKJ, PUCYIOLUIHUN PO3ETKH, 3aTeM 10-
6aBbTe KOJ [/Isi HI3MEHEHHUS [[BETOB U Pa3MepOB KaKZOH po3eTKH. B ka-
4ecTBe JOMOTHHUTEIBHON OMIIUH He3HAYUTEIbHO U3MEHANTE TONIUHY
PYUYKH 110 Mepe yBETHYIEHHs PaJUyCOB KPyroB. 3aBEPIINB, COXPAHUTE
HOBYI0 nporpammy B daun ¢ umenem SpiralRosettes.py. Ha puc. 4.8 no-
Ka3aHO M300pakeHHe, CO3JaHHOE OLHHUM M3 BAPHAHTOB pPelICHHs 9TOH
3a/auu.
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Puc. 4.8. Cnupans M3 po3eTok, HOPMCOBAHHAS OAHUM M3 PELUEHMH
3aaaum no nporpammuposanmio N2 1

#2. Cnupanb ceMenHbIX cnupanem

bo110 651 KPYyTO HAPHUCOBATH CIIHPAJIb CIIHPAJIEH M3 UMEH Y4JIeHOB Ballei
cembu? Barmsauute Ha nporpammy SpiralFamily.py (c. 83), a 3aTem eute
pa3 mpocmoTpuTe Ko riporpammsl ViralSpiral.py. Cospaiite BIOKeHHDIH
LUK BHYTPH UMKIa for nporpammsl SpiralFamily.py, KoTopsIi 0TpH-
COBBIBaJI ObI MAJICHBKHE CIIHPAJIH. 3aTeM H3MEHHTE BHEIIHHUI UK TaK,
9TOOBI OH 3aIIOMHHAJI ITOJIOKEHHE U HaIlpaBJIeHHE YepenaIiKi Ipex e,
yeM MepPeXOJUTh K OTPHUCOBKE Ka)KJAOH MaJIeHbKOM CIHPAIH, U yCTa-
HaBJIMBAJ 3TH 3HAYEHHUA BHOBB IIepe]l IIEPEXOJOM K CJAeYIOUeH TOUKe
©onpmroit cimpann. Korza y Bac Bce monmydnTes, COXpaHHUTE IIPOrPaMMY

B (paiin c umenem ViralFamilySpiral.py.




lmaesa 5

YCJIOBUA (MTO ECJIN?)

B nomonHeHMe K TOYHOCTH ellle OJHO Ka4eCTBO JeJaeT KOMIIBIOTEPHI CTOJb
MOIIHBIMH — 3TO BO3MOMKHOCTb OLI€HUBATh MH(OPMALHIO U OBICTPO MpHU-
HUMaTh HeGobre pemeHus. Tak, HAIpUMep, TEPMOCTAT IOCTOSHHO IPO-
BepAET TEMIIEPATYPY M BKJIIOYAeT OTOIJIEHHE UJIH OXJIaXJeHHE, KaK TOJbKO
TeMIlepaTypa CTAHOBHUTCA HUJKE HJIM BbIIIE olnpeseseHHOro yuciaa. CeHcopsl
COBPEMEHHBIX ABTOMOOMIIEH pearupyioT Ha pe3KO OCTAHOBHUBIIHICA BIlepe-
AU UAYIUH aBTOMOOH/Ib M HAXXKMMAIOT Ha TOPMO3a ropasno ObICTpee, YyeM
9T0 cMorau Obl caenats Mbl. OUIBTPBI HEXENMATEIBHOM IOYTHl OTBOPAYHBAIOT
OT HAC IeCSATKH 9IEKTPOHHBIX ITHCEM, YTOOBI COEPKATD MANKY BXOAAIMIUX ITH-

CEM B HHUCTOTCE.

B kaxgoM M3 9THX cIydaeB KOMIIBIOTEpP NpOBepseT HabOp YCIOBHI:
He CIHIIKOM JIH HU3Kas Temieparypa? EcTe 1 uro-HuOyap Ha Iy TH aBTOMO-

6uns? IToxoxe U 9TO 37IEKTPOHHOE MHUCHMO Ha CITaM?

B rnaBe 4 MBI yixe BUeM BRIpaXKeHHE, UCIIOIb3YIOIIee YCIOBHE /I IIPUHS-
THS pellleHHs: BhIpakeHue while. B npumepax ¢ 9TUM BBIpaXeHHEM YCJIOBHE
roBOpUJIO LUKJIY while, CKOJIBKO pa3 MOBTOPUTh HAOOp KOMaHA. A ecau Obl
HaM [OTPeOOBANOCH MPUHATH PEIICHUE, COUM Ju BBIIIOJHAT HAOOp HH-
crpykuui B npuHuune? IIpeacraBbre, eciy 66 MBI MOTJIM HAITHCATh IPOTPaM-
MY, B KOTOPOH IIO3BOJIMJIN OBI TOJIB30BATEIIIO PELINTh, XOYET JTH OH OTOOPAa3UTh
Ha 9KpaHe CIIUPasb KPYTIOH, KBaAPATHOHN UIH HHON GopMbI? A 9TO ec/iv OBl MBI
XOTEJIH, YTOOBI OKPYIKHOCTH CO%emanincs C APYrUMu GUTyPaMH, KaK [IOKA3aHO

Ha puc. 5.1?
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Puc. 5.1. Cnupans posetok 1 cnupans cnupanes:
04eHb NI06e3HO CO CTOPOHbI BbIPAXKEHMS 1 f

Berpaxenmue, genaoliee Bce 3TO BO3MOXKXHBIM, — 3T0 Bbipaxkenue 1 £ (Ecin).
JlaHHOEe BBIpaKeHHE CIIPALIMBACT, ABISETCS JH HEKOE YCIOBHE HCTHUHHBIM,
M B 3aBUCUMOCTH OT OTBETA Ha 3TOT BOIIPOC BhIpaXKEHHE IPUHUMAET PEIICHHUE,
BBITTOJIHUTH I HAOOp MHCTPYKIIHI HIIH JKe IPONyCTUTh ux. Ecin TeMiieparypa
BO37lyXa B 3JJaHMH HOPMaJbHas, TO CHCTEMbI OTOIJIEHHA M OXJIAKIECHHUA He 3a-
MyCKAIOTCA, HO, €CJIH B 3JaHUH CIHIIKOM XapKO
HJTH CJIMIIKOM XOJIOJHO, cHcTeMa OyaeT BKIoue-

Ha. Ecim Ha ynnne nzeT 10k ab, BBl BO3bMETE C CO-

001 30HT, B IPOTHUBHOM CJly4ae — OCTaBHTE €ro @

noMma. B aToi1 raBe BeI y3HaeTe, Kak 3alIporpaM- &//

MHPOBATh KOMIIBIOTEP Ha IIPUHATHE pelIeHUI “}

B 3aBMCHUMOCTH OT TOTO, ABJIACTCA JTU OIIpENEICH-
HOE€ yCJI0BHE HCTHMHHBIM HJIH JIOXKHBIM.
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Boipa)xenme if

Brrpakenne 1 f — 3To BaKHBIN HHCTPYMEHT IpOTrpaMMHpoOBaHHUA. JJaHHBII
HHCTPYMEHT IO3BOJIAET HAM COOOIIATh KOMITBIOTEPY, CIEAYET JTH BBIIIOTHATH
ompe/ieIeHHYIO TPYIIy HHCTPYKIIHM, B 3aBUCUMOCTH OT OJJHOT'O HJIK CPa3y He-
CKOJIBKHX ycn0BHH. BripaxenueM 1 f MbI MOeM BeleTh KOMIIBIOTEPY IPUHATD

peleHue.

Cunrakcuc BbIPpaKCHH lf, HMHBIMH CJIOBaMH, TO, KaK Mbl KOAHPYEM BbIpa-

JKEHHE lf, YTOOBI KOMITIBIOTEP ITIOHAJ €I'0, BBIIVIAAHUT CJICAY IO HM O6P3.30MZ

if ycuooBme:
TabyJIMPOBAHHEIE BEIPAXEHUS

Ycnosue, nposepsieMoe BhIpakeHHeM 1f, Kak IpaBHIIO, ABIAETCA OyIeBbHIM
BeIpaKeHHeM, HIH TectoM KMcruna/Jloxs. ByneBo BbipaskeHHe MOXET OBITH
160 nctuHHbM (True), 1nbo noxHbM (False). [Ipu ucnons3osanuu Gyre-
BOT'O BBIpa)KeHH ¢ 1 £ BaM HEOOXOUMO yKa3aTh AeHICTBHE UM HAOOP AeHCTBUI,
BBITIOJTHAEMBIX, €C/TH BRIPAaXKeHHe NCTUHHO. Ecin ycioBue HCTUHHO, TporpaMm-
Ma BBIITOTHHUT TaOy/JIMpOBaHHBIE BBIPAKEHUS, ONHAKO €CIH yCIOBHE JTOXKHO,
TO IIPOrpaMMa IMPOCTO MPOMYCTUT UX U TPOAOJIKUT BHIIIOTHEHHUE OCTABIIErOCA
He TaOyIMPOBaAHHOTO KOAA.

ITporpamma IfSpiral.py nnnocrpupyer npumMeHeHHe BolpaskeHUs 1 £ B koze.

IfSpiral.py

® answer = input ("XoTuTe yBMOESTH COMPaab? O/H:")
® if answer == ';':

(3] print ("PaGoraem..")

import turtle
t = turtle.Pen()
t.width (2)
(4) for x in range (100) :
(5] t.forward (x*2)
(6] t.left (89)
(7]

print ("Hy BoT, ToTOBO!")

ITepBas ctpokanporpammel I[fSpiral.py @ npocut mosnb3osartes BBECTH I LU
H B 3aBUCHMOCTH OT TOT'0, XOUET JIM [I0Ib30BaTe/Ib OTOOPA3UTh Ha SKPaHe CITH-
paJib, M COXpaHseT OTBET II0Ib30BATE s B IepeMeHHOH answer. B nosunun @

BeIpaskeHHe 1f mpoBepset, paBHAeTCA 1M BBeJeHHBIH oTBeT '1'. ObOparure
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BHHUMaHHUE, YTO B OINlEpaTOpe, IPOBEPAIOLIEM «PaBHAETCA JH», HCIOJNb3yeTCH
Z1Ba 3HAKa PaBEHCTBA, ==, YTO MO3BOJIAET OTJHUYUThL TAKOU ONepaToOp OT OIepa-
TOpa NMPHUCBAUBAHM A, IPEACTABIEHHOTO OZHHUM 3HAKOM paBEHCTBA, KaK ITOKa-
3aHO B cTpoke @. OnepaTop == poBepsieT PaBEeHCTBO 3HAYCHHU A [IEPEMEHHOH
answer uanTepsl 'n'. Ecam paBeHCTBO yCTaHOBIEHO, TO YCIOBHE B BBIpaKe-
Huu if cunraerca uctuHHbIM. [Ipu npoBepke nepeMeHHON Ha IpeIMET COEpP-
’KaHWA €JUHCTBEHHOI O CUMBOJIA, BBEAEHHOIO MONIb30BaTE/IEM, MBI 3aKII09aeM
poBepsAeMyio OyKBy HJIH 1000 APYTOH CHMBOJI B OAMHAPHBIE KaBBIYKH ().

Ecnu ycnosue B ctpoke @ MCTHMHHO, TO IPOrpaMMa paclieyaThBaeT Ha K-
paHe coobmieHrne PaGoTaeMm... B cTpoke ©, a 3aTeM pHCyeT Ha 9KpaHe CIIHpPAJb.
Obparute BHMMaHUe, YTO BbIpaXKeHHEe print B cTpoke O, a Takxe Bce BRIpasKe-
HUs, PUCYIOIIHE CIIHPAb, BIIOTh 10 CTPOKH @ BKIIOUHTEIBHO, TAOYTHPOBAHBIL.
D11 TabyIMpoBaHHBIE BEIPaXKEeHHA OyIyT BBIIIOTHEHBI TOJIBKO B TOM Cllydae, ecin
ycnoBHe B cTpoke @ MCTHHHO. B mpoTHBHOM ciTy9ae mporpaMma MpoIyCcTHT BeCh

KOJI 10 CTPOKH @, B KOTOpOM pacredaTaeT coobuieHue Hy BoT, ToToBO!.

Boipaxkenus nocse nukia for B crpoke @ tabynnposaHsl ere pajbuie (©
u @), Tak KaK OHH OTHOCATCS K BBIPAKEHUIO fOor. AHaJIOTMYHO TOMY, KaK MbI
[OMeII[A/IH OJ{MH [[UKJI BHYTPH JPyTOTO IIHKJIA B I1aBe 4, TabyIMpys BIOXEHHBIN

IHKJI, MbI MOKEM ITOMCECTHUTD M KJ BHY TPH BbIPpaKCHH A i f, Ta6}7JII/Ipy}I BECb LTUKJI.

Korzaa crinpans 3akoHYeHa, Halla IpOrpaMMa BO3BPAIIAETCS K CTpOKe @
U cooburaer mosabp3oBareno 06 okKoHYaHUN paboTsl. FIMeHHO K 9TOH CTpOKe I1e-
PEXOHUT Hallla IPOrPaMMa U B TOM CJIydae, eC/IH [10Jb30BaTe/b BBEI B CTpOKe @
OTBET H MJIH JI000H APYyTrod CHMBOJ, He COOTBETCTBYIOMHUI cuMBoay 1. [To-
MHHTE, 9TO BeCh BJIOK Kozia OT cTpoku © 1o @ Oyzer mpornylieH, eciy ycaoBHe
B cTpoke @ noxHO (False).
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Beenure B HoBom okHe IDLE IfSpiral.py nau ckadamre ¢ai o aape-
cy https://eksmo.ru/files/Python_deti.zip u 3anycrure nporpaMmy HeCKOIbKO
pas, 9TOOBI IPOTECTUPOBATH pa3Hble OTBETHI. EC/IM B CTPOKE C MpUIJIAIEHUEM

BBI BBeJieTe OyKBY II, TO yBHAMTE CIIMpab, KaK IIOKa3aHO Ha puC. 5.2.

Té Python Turtie Graphics (He otseuaer) =

Puc. 5.2. Ecnv bl oTBeTHTE 11 Ha Bonpoc B nporpamme IfSpiral.py,
TO CMOXXeTe yBMAeTb BOT TAKYIO CAMPAsb

Ecau o BBEAETEC CUMBOJI, OT]II/I‘{aIOHlI/II;ICH oT 6}7KBI)I I HMXXHETO perucTpa,
NN €C/IHN 6y,Z[€T BBEJCHO HECKOJIbKO CMMBOJIOB, TO IIpOrpaMMa BbIBEET TEKCT

Hy BoT, roTorO! M 3aBepmIMUTCA.

Bcecrpeuaem 6yneBbl BbIPOXEHUSA

byneswr BoIpaxkenus, unu uparenus 6emenrenus, — 3TO BaKHBIE HHCTPY-
MEHTBI IIPOTPAMMHUPOBAHUS: CIIOCOOHOCTh KOMITBIOTEPA IPUHHUMATh PELICHU S
3aBHCHT OT €ro CIIOCOOHOCTH OLIeHUBATh OyJieBbI BhIpaxkeHHs Kak McTHHHBIE

(True) unu Jloxusie (False).

Jlst Toro 4To6BI COOOIIUTH KOMITBIOTEPY, KAKOE YCIOBHE HEOOXOLHUMO MpO-
BEPHUTb, MBI JOJKHBI HCIIOJIb30BATh KOMIIBIOTEPHBIN 513bIK. CHHTaKCHC BbIpaKe-

HHWA BETBJICHHWA Ha A3BIKE PythOIl BBITJIAAHUT CACAYIONIHNM 06pa30M:

BrpaxeHmuel omepaTop BeTBJIEHMS BRPaxeHuel
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Kasxxznoe BeIpaskeHMe MOXeT ObITh IIepeMEHHOMH, 3HaYeHHEM HJIH JPYTUM
BeipakeHueM. B nporpamme IfSpiral.py 1 f answer == 'g»' 6GbLI0 BbIpaKe-
HHEM BETBJIEHU, IPH 3TOM IIepEMEHHas answer — 3TO IepBOe BhIpaKeHHUe,
a 'n' — sropoe. B a3bike Python xpome oneparopa == peasnsoBaHbl Takxe
ApyTHe orepaTophl BeTBAeHHA. /JaBaliTe TO3HAKOMHUMCS C HEKOTOPBIMH H3 HHUX.

Oneparopbl cpaBHEHUNA

Hawnbonee yacto BcTpedaronuecs OnepaTopbl BETBICHHA — 3TO 01€PamopsL
cpasHerus, KOTOPBIE IIO3BOJIAIOT BaM IPOTECTUPOBATh U CPABHHUTD IPYT C APY-
rom siBa 3HaueHHA. bosbine min Mensiie ogHo 3HaueHue Apyroro? OHHU paBHBI?
Kaxpmoe cpaBHeHMe, OCYyIeCTBIAEMOE C IIOMOIIBIO ONIEPATOPOB CPABHEHUSA, —
3TO yClIoBHE, KOTOpoe Oyner pacueHeHo Kak Mcrunnoe (True) mau JloxHoe
(False). OquH U3 NOBCEHEBHBIX IPUMEPOB CPAaBHEHHA — 3TO BBOJ KOJa
JOCTyIa OT MOJBE3HOr0 3aMKa. byseBo BhIpakeHHe IPUHUMAET BBEJIEHHBII
BaMH KOJI IOCTYTIa U CPABHHUBAET €TI0 C IPaBHUIBHBIM KOJIOM, €CJTH BBOJ| COBIIa/Ia-
eT C PaBUJIBHBIM KOJIOM (paBHAETCA), BBIPaKEeHHE pacueHnBaeTca Kak Mcrun-
Hoe (True), U Bepb OTKPBIBAETCA.

Onmnepatops! cpaBHeHMUS MTPUBEAEHBI B Ta0I. 5.1.

Ta6nuua 5.1. Oneparopel cpasHeHus B sizbike Python

Matematuueckuit  Omneparop  3HadeHHe ITpumep Pesynbrar

CHMBOJI Python

< < Memnbiue, yem 1<2 True

> > Bonbie, yem 1>2 False

< L= Menbure nnn 1<=2 True
PaBHO

> >= Bosbiue min 1>=2 False
PpaBHO

= == PasHo 1==2 False

#* 1= He pasno 11=2 True

B rnaBe 3 MBI TO3HAKOMHIIMCH ¢ MaTeMaTHYeCKUMHU ornepaTopamu. Hekoro-
pble onepaTopsl s3bika Python oTaryaoTes OT COOTBETCTBY IOIIMX MaTeMaTHe-
CKHX CHMBOJIOB. DTO ClIeJJAHO, YTOOBI TAKHE OIlepaTOpPbI ObLIO IPOIle HAOHUPaTh
CO CTaHJAPTHOM KJIaBHATYPhL. [y onepaTopoB mernsute, wem U Oonsute, wem
HCIIOJIb3YIOTCA IPUBBIYHBIE BCEM CHMBOJIBI < H > COOTBETCTBEHHO.
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Jlnst oneparopa mensuse urn pasro B ssbike Python coBmecTHO Mcnonb3yoTcs
3HAKH MEHBIIIe U PABHO, <=, MEX/y 3HAKAMH [IpO0Oe] He CTABUTCA. DTO e BEPHO
Y [ OTiepaTopa bossute usiu pasro, >=. IlomHHTe, 9TO MEXAy STUMH ABYyMA 3Ha-
KAMH CTaBUTb [IPOOEII He HYH 0, TAK KAK TO BHI3OBET IIPOTPAMMHYIO OLIHUOKY.

OnmnepaTop, NO3BONAOIINN YBH/ETh, PABHBI JIU Ba 3HAYECHH, IPECTABICH
JBOMHBIM 3HAKOM PaBEHCTBA, ==, TAK KaK OJJMHAPHBIM 3HAK PAaBEHCTBA yKe HC-
II0JIb3yeTCs B Ka4eCTBE OllepaTopa NpHcBauBaHuA. BeipaxkeHne x = 5 npucBau-
BaeT 3HaUYEHME 5 MePeMEHHOM X, TOI/la KaK BhIpaKeHHE X == 5 IPOBEPSAET, pas-
HO JIA 3HaUYeHHe NepeMeHHON X 3HadeHHIo 5. ITome3Ho 4uTaTh JBOMHOM 3HAK
PaBEHCTBA BCJAYX KaK «PaBHAETCA». DTO IIOMOKET BaM M30eXaTh 4acTO BCTpe-
Yaloerca OMMOKH HAIIMCAHUA HeIIPABUJIBHOTO BhIpaxkeHUs if x = 5 BMecTO

IPAaBUJIBHOTO 1f x == 5 («eC/IH X pasHaemcs NATH»).

Omneparop, IpoBepAIOIINH Hepasercmeo IBYX 3HAYeHUH, — !|=, BOCKJIHIIa-
TeJIbHBIM 3HAK M 3HAK PABEHCTBA. DTy KOMOMHAI[MIO MOXKET OBITH JIerde 3aIo-
MHHTb, €CTH Bl Oy/ieTe IPOTOBAPUBATH BCIYX (pasy «He PaBHIETCH» KaKABIH
pas, Korza BcTpevaeTecs ¢ oneparopoMm !=. Tak, Berpaskenue 1f x != 5 Moxer

OBITh IMPpOYTEHO BCHIYX KaK «€CJIN X HE pd6Hﬂ€m€ﬂ IIATH>».

PesynpraT TecTa ¢ MCIIONB30BaHHUEM OIlEPATOPA BETBJICHHA — BCETZa OJHO
13 AByx OyneBbix 3HaueHui, Mcruna (True) unu Jloxs (False). [Tepeitnure
B 060s10uKky Python u monpoGyiite BBecTH HEKOTOpbIE U3 BHIPAKEHUI, ITOKA-
3aHHbIX Ha puc. 5.3. Python orBerut Bam True niu False.

74 Python Shell — O X
File Edit Shell Debug Options Windows Help

>> x =5 ':J
>>> x '
S

e e e
True

S X < 2
False

>>> x =5
True

>> x = 3
True |
>>> v

Ln: 14|Col: 4

Puc. 5.3. TectposaHme BbipaxeHui seTsneHus B obonoyke Python
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Haunewm ¢ Toro, 4To oTKpoem 060J09KY U BBeJjeM BBIpasKeHHE X = 5, 4TOOBI
CO3/aTh [IEPEMEHHYIO X, TAe OyAeT XpaHUTbCsA 3HadeHue 5. Ha Bropor cTpoke
MBI [IpOBepsIeM 3HaYCHHE IIePEeMEHHOM, BBOAS IIPOCTO CAMO UM IIePEMEHHOH X,
Ha 9TO 000JI0YKa OTBEYaeT BHIBOJOM 3HAUCHHUs TOM IepeMeHHOH, 5. Hame mep-
BO€ BBIPa)KEHHUE BETBJIEHUSA BBITVIAIUT KaK X > 2, MJIH «MKC Oonbire 1By x». Python
oTBeTHUT HaM True, Tak Kak 5 6ozbire 2. Hamre ciaenyromiee Boipaxkenue x < 2
(«x MeHbIIe 2») JIOKHO, ECITU X PaBHAETCA 5, COOTBETCTBEHHO, Python orseTut
False. B ocraBuinxcs Belpa)XKeHHAX BETBJICHUS HUCIOIb3YIOTCH OIEPATOPHI <=

(MeHbIlIe UJIH PaBHO), >= (bosblie UK PaBHO), == (paBHO) U != (He paBHO).

B saspike Python no60e Boipaxenune BeTBIeHUs pacieHHUBaeTCsa IMO0 Kak
HMcruna (True), 1160 kak Jloxs (False). D10 efuHCTBeHHBIE Oy/IeBbl 3HAYCHMU S,
HCIIOIb30BaHMeE 3arIaBHBIX OykB 1 u F npu 3anucu 3HadeHud True u False
obs3atenbHo. True U False — 3TO BCTPOEHHBIE KOHCTAHTHbIC 3HAYCHHU ST A3bIKA
Python. fIseix Python He norimer Bac, eciu BbI BBeieTe 3Ha4eHMe True Kak true,
6e3 3armaBHOM OYKBBI 1, TO 3Ke CaMOe BEpHO U /st 3HadeHUs False.

Bl — HEepOCTATOUHO B3pOCnbin!

JaBariTe HanUIIEM IIPOrPAMMY, KOTOpPast HCII0J1b30Basa Obl OyIeBbI BBIPAKEHH S
BETBJICHH A, ‘-ITO6I>I IIOHATb, JOCTATOYHO JIM BbI BBPOCHbIﬁ, ‘-ITO6I:I BOOHUTH aB-
TomMobOuNb. BReguTe CAeAYIOUMH KO B HOBO€ OKHO M COXPaHHUTE €Tro B (baI?IJI

c umenem OldEnough.py.

OldEnough.py

® driving age = eval (input ("KaxkoB MMHUMAJLHHE BO3pacT mjs ¢
IOoJIydeHMs Ipak B Bawel crpaHe? "))

(2] your age = eval (input ("Cxosbpxo Bam jeT? "))

® if your age >= driving age:

(4] print ("Bel DOCTaTOYHO B3POCJBI IJIS I[OJIyueHus npas!")

® if your age < driving age:

(6 print ("V3BMHMTE, BH HE CMOXeTe BOIMTL eme",

driving age — your age, "meT.")

B crpoxe @ MbI IIPOCHM I10/1b30BATEIIS BBECTH
BO3PACT, C KOTOPOI'O Pa3peleHO YIIPaBIeHHE aB-
TOMOOHJIEM B CTpaHe IPOXHUBAHMS, OLIEHHBAEM
BBE/IEHHOE YHCJIO M COXPAHSAEM €TI0 B IIEPEMEHHON
driving age.B crpoke @ mMbI IpOCHM BBECTH

BO3pacCT IIOJIb30OBATE/IA B HaCTO}IHlI/II;I MOMEHT

N COXpPaHAEM €ro B HCPCMCHHOﬁ your age.
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Ecnu Boipakenue B ctpoke © pacrieHnBaercs Kak uctuaHoe (True), To npo-
rpaMMa BBIIIOJIHACT KOZ cTpOKH @ 1 BBIBOJUT Ha 9KpaH co0OIeHHe Bel mocTa—
TOYHO B3POCJIENL IJ1s NosydyeHns npas ! . Ecau ycrosue B ctpoke © pacue-
Husaetcsa Kak JIoxs (False), mporpaMma npormyckaer CTpoky @ u mepexonut
K ctpoke ©. B ctpoke © Mbl IpoBepsieM, He SBISIETCS 1M BO3PACT IOIb30BATE LS
Memnsute, wem BO3pacT, C KOTOPOTO pa3pelleHo yIpasiaeHHe aBTomobuaem. Ecau
5TO TaK, IPOrpPaMMa BBIIIOJIHSIET HHCTPYKIUIO B CTpoke ® 1 coobmaet moss-
30BaTeJII0, Yepe3 CKOJILKO JIET OH CMOKET IOJYUYUTh IPaBa, IyTeM BRIYUMTAHUA
your age m3 driving age u BeIBOZA pe3ynbTaTa Ha aKpaH. Ha puc. 5.4 mo-
Ka3aHBl PE3y/IbTATHI 3aI1yCKA IIPOrPAMMBI JIJI1 MOET'O ChIHA M MEHA.

74 Python Shell = o ®
L ;ile Egiit Sh_e[l_ __thu 9 &tio ns Windows ﬁfi_p
>>> RESTART - 1=

>>>

Kaxos mMuHMManuHEN BOSpPacT MNA [ONy4YeHMs Npas B Bamelt crpase? 16
Cronsxo Bam ner? 43

Bu noCTaTOYHO B3POCHMM LR Oony4YeMM] npas!
>>> RESTART
=

KaxoB mMMHMManoHEGY BO3SPacT INA OONYYeHMA NpaB B Bameid cTpaHe? 16

Cronbxo Bam Jyer? 5

HasuumTe, BM He cHMOXETEe BOIOWMTE eme 11 ner.

2 b d

Ln: 13|Colk: 4

Puc. 5.4. 4 yxe pocraroyHo B3pocnsii, 4To6bl ynpaensTe asToMobunem
B CoegmnHeHHbix LLITaTtax, HO MOM NATUNETHUH CbIH — HET

EnuncrBenHas npobieMa 9TOHM IPOrpaMMbl 3aKII0UAETCH B KKy I[eHCs
nu306bITOYHOCTH BeipaxkeHus 1f B crpoke @. Eciu nmonbs3oBarens gocrarou-
HO B3POCI/BIH B CTpoKe ®, To HaM HeT HEOOXOAUMOCTH IPOBEPATh, HEe CIIMII-
KOM JIM OH MOJIOZ, B CTpOKe @, MOTOMY 4TO HaM y»e M3BECTHO obOpaTHOeE.
Ecnu sxe monp3oBaTens #edocmamouHo B3pOCIbIN B cTpoke ©, To Ham HeT
HEeOOXOJMMOCTH IIPOBEPATH, He CIUIIKOM JIH OH MOJIOJ, B CTpoke @, moTomy
4TO HaM 9TO M TaK yKe U3BeCTHO. AX, eciiu Obl B si3bike Python 6bi1a Boamox-
HOCTb U30aBUTHCA OT HEHYKHOTO KOZA... TaK Ciydniocs, 4ro B a3bike Python
dericmeumensHo TIPELYCMOTPeH Doslee KOPOTKUM cr1ocob 06pabOTKM TaKUX
CHUTYaIlHH, KaK 9Ta.

s 6osee KOPPEKTHOIO OTOOPAKEHHU A OTBETA HA PYCCKOM fA3bIKE B BEIpAsKe-
HHe BETBJIECHHA MOXHO BIOKUTS ellle TPU BBIpaKeHHA 1f, mepBoe M3 KOTOPBIX
OyzneT poBepATh, He ABIACTCA JTH Pa3HUIA MEXAY BO3PACTOM I10Tb30BATEIISA
M MHHHMAaJIbHBIM Bo3pacTtoM Goubiie 4. Eciiu 910 Tak, To nporpamma BbIBe/eT

Ha 9KpaH COO6H_ICHI/I€ VI3BMHUTE, BELHE CMOXETE BOOUTH €lle 5 nem.
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Bropoe Boipaxkenue if mpoBepuT, He paBHA JH pa3HHIA B Bo3pacTe 1, —
U €CJTH PaBEHCTBO YCTAHOBJIEHO, TO BBIBEJET Ha 9KPAH cOObIIeHHe VI3BMHUTE ,
BEI HE CMOXETe BOOUTEL eume 1 ToJ.

TpeTne ke BeipaxeHHe 1f MpoOBepHUT, He MOMAKAET U Pa3HUIA B BO3PACTE
B IMAIIa30H 3HAYEHHUH OT 2 110 4 BKIIOYHTEIbHO. B ciiyyae HCTMHHOCTH 3TOTO

YCIOBHSA Ha 9KpaH 6y/:[eT BBIBE/IEHO COOTBETCTBYIOIIEE cooliieHue.

Kon pacumpennon sepcuun nporpammsl OldEnough.py 6yner BorasaeTs
caey oM o6pasom.

driving age = eval (input ("KakOB MMHMMAJILHEM BO3pacT IJs ¢
IIOJIydYeHMs NpaB B BameM crTpaHe? "))
your age = eval (input ("Cxosbxo Bam jer? "))
1f your age >= driving age:
print ("Bel DOCTAaTOUYHO B3POCJIEIM IJid IOJIyuyeHUs npas!")
1f your age < driving age:
1f driving age — your age > 4:
print ("V3BUHMTE, BE He CMOXETe BOINUTHL eme'", ¢+
driving age — your age, "jer.")
1f driving age — your age == 1:
print ("V3BUMHMTE, BE HEe CMOXEeTe BOINUTHL eme'", +
driving age — your_ age, "ron.")
if driving age — your age!= 1 and ¢
driving age — your age <= 4:
print ("V3BUHMTE, BE He CMOXETe BOINUTHL eme'", ¢+
driving age — your age, "rona.'")

Boipa)xeHus else

3agacTyio HaM HY’XHO, YTOOBI Hallla IPOT'PAMMAa BBIITOIHAIA OIPe/ieIeHHOE JIeH-
CTBHE, €CJIM yCIOBHE PACIIEHUBACTCA KaK HCTHHHOE (True), M KaKoe-To JApyroe
NeFICTBHE, €CJTH YCIOBHE ABJIACTCA IOKHBIM (False). DTa cuTyanus BcTpedyaer-
CsL OY€Hb YaCTO, U [IOTOMY B HallleM PACIIOPSKEHHH €CTh COKPAIeHHe: BBIpasKe-
Hue else, NO3BOAONIEE HAM IIPOBEPUTH HCTHHHOCTD yCI0BHs €3 HeoOXxoaH-
MOCTH IIPOBEPSATH €TO JTOKHOCTb. BripakeHue e lse MOXKeT OBITh UCIIOIB30BAHO
TOJIBKO TIOC/IE BBIpAKeHHs 1f, cAMOCTOATEIBHOE HCIIOIb30BAHNE BHIPAKEHHU
else apasercsa HegonycTUMbIM. CHHTAKCHC BBITIAUT CIeyIOMUM 00pasom:

if ycuoBme:
TaOyJIMPOBAHHEIE BEPAXEHMUS
else:
apyrmue TabyJIMpOBaHHEIE BEPAXEHMUS
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Ecnu ycnoBue B BelpakeHUH 1f MCTHHHO, TO IPOTpaMMa BBIIIOJIHAET Ta-
GynMpoBaHHBIE BEIPAKEHHs IO BBIpaKeHHeM 1f, a BeIpaxkeHHe else U COOT-
BETCTBYIOLIHE TaOyIHpOBaHHBIE BHIPAKEHUS IIponycKaooTcs. Eciu ke ycinosue
B BBIPAXKEHHUH 1 f JIOXKHO, TO POrpaMMa cpasy e [1ePEXOAUT K BHITIOTHEHHIO
TabyIMpOBaHHBIX BBIpaKeHH OoKa else.

Mepr moxem nepenucats nporpammy OldEnough.py, BRIIOYUEB B Hee BbIpa-
KeHHe else, 9TO IIOMOKeT HaM H30aBUTHCS OT JHIIHEH IPOBEPKH YCIOBUSA
(your age < driving age). DTO He TOJBKO CAeTaeT KOJ Kopode u boee
yA0004YHTaeMBIM, HO TaKKe IIOMOXKET IPeJOTBPATUTh BOSHUKHOBEHHE OLIH-
60K B KOZ€ ABYX BBIpaXKEHUH BeTBIeHU. Hanmpumep, npu nposepke ycaoBus
your age > driving age B nepBOM BbIpaXeHHUH 1f MBI MOIIM caydam-
HO yNyCTHUTB TOT Cly4aH, Korja your age == driving age. HMcnonssys
napy if — else, MBI MOXEM IPOCTO NPOBEPUTHh ycaoBue 1f your age >=
driving age, 4T0o0OBI IPOBEPUTD, JOCTATOYHO JIH [10Jb30BATENb B3POCIBIH,
U IpOHH(OPMHUPOBATE ero 00 9TOM, 10O IIPOCTO MEePeHTH K BBIpaXKeHUIO else
Y HaIle4aTaTh, CKOJIBKO JIET OCTAJIOCh K/1aTh [TOTb30BATEIO.

Huske npusenen kon nporpammsl OldEnoughOrElse.py, ynydmeHHon Bep-
cuu nporpammbl OldEnough.py, ¢ ucnonb3oBanueM napel i f — else BMecTO
IOBYX BBIpa)KeHHH 1f.

OldEnoughOrElse.py

driving age = eval (input ("Kakoy MMHMMAJBLHEI BO3PACT OJA
IoJIyyeHMs IIpaB B Bawey cTpaHe? "))
your age = eval (input ("Cxonpxo Bam jeT? "))
if your age >= driving age:
print ("Bel moCcTaTOUYHO B3POCJHIM IJiS NOJydeHusa npas!")
else:
print ("M3BMHMTE, BE HE CMOXeTe BOIUTL eme", ¢
driving age — your_ age, "mer.")

Enuncrsennoe otnmnuue MEXAY pOorpaMMaMH 3aKJII0YAETCA B TOM, YTO MbI
3aMEHMJIM BTOpOe€ BrIpakeHue 1f u yciosue bomee KOPOTKHM M IPOCTHIM BbI-
paxeHueMm else.

ITo ananmorum ¢ nmpeapIAyIIer MPOrPaMMOM 3Ta MPOTPaMMa TaKKe MOXET
OBITH pacIirpeHa /st IPOBEPKH AOMOTHHUTEIbHBIX YCIOBUH U BEIBOZIA HA 9KPAH
KOPPEKTHBIX OTBETOB HAa PYCCKOM s3bIKe. TaK, 6arogaps pacinpeHuio 610ka
else nporpaMma CMOXET BBIBECTH COOOIIeHNE «/I3BUHMTE, BH HE CMOXE—

Te BOOUTH eume 1 ron», ToOraa Kak UCXOAHasd BEPpCHA IIpOrpaMMBbl BbIBEACT
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CTaHJapTHOE coobuieHne «/I3BUHMTE, BH HE CMOXETE BOIUTL ele 1 JeT».
Huske npusesen koa pacmnpennoi sepcuu nporpammsl OldEnoughOrElse.py,
aJaNTHPOBAHHOM HAMH JIJIA PYCCKOTO A3BIKA.

driving age = eval (input ("Kaxo¥ MMHUMAJIBHBEI BO3PACT IJjs ¢
MoJIydeHMs TpaB B Bameym crpaHe? "))

your age = eval (input ("Cxonpxo Bam jerT? "))

if your age >= driving age:
print ("Bel DOCTaTOUYHO B3POCJIEM IJiA NOJydeHus npas!")

else:
1f driving age-your_ age > 4:
print ("UsBuHMUTE, BE HE CMOXeTe BOIUTE eme", +
driving age — your_age, "jer.")
1f driving age — your age == 1:
print ("UsBuHMUTE, BB HE CMOXeTe BOIUTE eme", +
driving age — your_age, "ron.")
1f driving age-your age <=4 and driving age-your age!= 1:
print ("UsBuHMUTE, BE HE CMOXeTe BOIUTE eme", +
driving age — your_age, "ronma.'")

MHOroyrosibHMKM UM PO3ETKM

B kauecTBe HarIATHOTO IIPHMEpPa MBI MOKEM ITOITPOCHTE ITOJb30BATE A BBECTH, XO-
Te/ 1 Obl OHH HAPHCOBATh MHOTOYTOIBHHK (TPeyTONbHHK, KBAPAT, IIATHYTOJIBHUK
1 TaK JlaJiee) UJIM JKe PO3ETKY C OIpe/ie/IeHHBIM KOJTHYeCTBOM CTOPOH HJTH OKPY K-
HocTer. B 3aBucuMocTH oT BBIOOpA, CIEIAHHOIO MOIb30BaTeIeM (I /It MHOTO-

YTOJIBHHUKA U P /1A PO3ETKH), MBI CMOKEM HAPHCOBATH [TPABUIBHYIO GUTYPY.

JaBaiite BBesieM 1 3anryctuM a1oT npumMep, Polygon OrRosette.py, B KOTOpoM
ucrionbsyercd napa i f —else.

PolygonOrRosette.py

import turtle
t = turtle.Pen()
# 3anpocuTh y NOJIb30BATENS KOJMUECTBO CTOPOH WMIIM
# OkpyXHOCTElM, O yMOJIYaHuio 6
® number = int (turtle.numinput ("KonuuecTso cTOpOH MM +

oxpyxHocTen", "CKOJIBKO CTOPOH MJIM OKPYyXHOCTeN OyneT «

vy durypu?", 6))
# CnpocuTb y HOJIb30OBATENIsA, XOUET JIM OH OTOOpasuTh
# MHOTOYTOJILHUK MJIM POBETKY
® shape = turtle.textinput ("Kakyw ourypy Bo xoTure?", «

"Beenure 'm' )

I0Jigs MHOTOyTOJIbHMKA uim 'p' nng pozerxkum:")
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for x in range (number) :
if shape == 'p':
t.circle (100)
else: # MHOTOYTOJIBHUK I[10 YMOJIUaHUIO
t.forward (150)
t.left (360/number)

# IonpzoBaTesb BHOPAaJl POBETKY

000060

B cTpoke @ MbI TpOCHM ITO/Ib30BaTE A BBECTH HEOOXOAHMMOE KOJTHYECTBO CTO-
POH (#7151 MHOTOYTOJBHHUKA) MM OKPYKHOCTEH (711 po3eTKH). B cTpoke @ MBI
JlaeM TI0JIb30BATEJII0 BOZMOKHOCTD BBIOPaTh MEK/y M MHOT'OYTOJIBHUKOM U P pO-
3€TKOM. 3aIyCTHUTe IPOTPAMMY HECKOJIBKO Pa3, IONpobyHTe 06e OIMIUH C pa3HbIM

KOJIUYeCTBOM CTOPOH HJIH OKPYKHOCTEH, 4YTOOBI yBHAETh paboTy Lukia for ©.

Obparure BHUMaHHe, 9TO cTpokn @—© TabynnpoBaHEI, TaK KaK OHU SB-
JAI0TCA YacThio IHKaa for B crpoke ©. Bripaxkenue if B crpoke @ nposeps-
eT, BBEJI JIM IOJIb30BATE/Ib KOMAH/Y P J/I OTPUCOBKH PO3ETKH; €CIH 9TO TaK,
TO IPOTpPaMMa BBIIIOTHAECT CTPOKY ©, pHCys TeM CaMbIM OKPYXHOCTb — 4YacTh
posetku. Ecn e mosbp3oBaTesns BBeJ KOMAHIY M HJIM 4TO-TO ellle, HO He CHM-
BOJI P, IPOTPaMMa IEPEXOAUT I10 YMOMYAHHIO K BRIpaXXKeHHIO else B cTpoke @
U pHCyeT NMpAMYIO THHUIO-TPaHb MHOTOYTOJIbHHKA B cTpoke @. Hakowner,
B cTpoke © MBI MOBOpavyMBaeM BJIEBO Ha IIPABHJIBHOE KOJTHYECTBO IPajyCcoB
(360 rpasycoB genuTcs Ha KOJIMYECTBO CTOPOH MJIH JIETIECTKOB PO3ETKH) U IPO-
JI0JIKAEM LIUKIHYeCKH BBIITOTHATH CTPOKHU ¢ © o @ 10 Tex mop, moka He 3aBep-

MM OTPHUCOBKY 3aiaHHOH purypsr. Cm. mpumep Ha puc. 5.5.

Ti Python Turtle Graphics [He oreesses) = n

Puc. 5.5. PucyHok, renepupyembisi nporpammor PolygonOrRosette.py,
€CNM NoNb30BATENb BBEN KOSIMHECTBO CTOPOH 7 M D AJ1S BLIGOPA OTPUCOBKM PO3ETKM
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Yer unm Heuer?

Bpra)KCHI/IC if—else MOXET TCCTI/IPOBaTb HE€ TOJIBKO HOJIbBOBaTCIIbCKHfI BBO/:
MBI MOKEM HCIIOJIb30BATh €0 I U3MEHEeHUs (PUTyp, Kak Ha pHc. 5.1, myTem mpo-
BCPKI/I C IIOMOIIIBIO Bpra)I(eHI/IH lf YCTHOCTHU 3HAUYCHU A HCPCMCHHOI‘;I — CUETUYHKA
ITUKJIa HpI/I KaXJO0M M3MECHECHHUH €€ 3HAUYCHU 4. HPI/I KaXXJO0M HpOXO)KI[CHI/II/I KA,
Korja repemeHHas pasHsaerca 0, 2, 4 ¥ Tak fajiee, Mbl PUCYEeM PO3ETKY, OAHAKO IIPH

KaXXOM HEYCTHOM ITPpOXO/E ITO NTHKJ/TY Mbl MOXEM HapHCOBAaTbh MHOTI'OYT'OJIbHHK.

YTOoOBI BEIIIOJHUTH 9TO, HAM HEOOXOJHUMO 3HATh, KAK IIPOBEPHUTH, SBIISIET-
CSl JIM YMCJIO YeTHBIM MJIM HedeTHBIM. JlaBariTe mogyMaem, KaK MBI pelraeM, fB-
JIAETCS JIM YHCJIO YeTHBIM, TO eCThb AeaAmumcs Ha gBa. CyIiecTByeT JTH KaKOH-TO
crioco® y3HaTb, AeJTUTCS JIU YHUCIIO Ha /1Ba IOPOBHY? «[leuTest Ha 1Ba MOpOBHY»
O3HAYaET, UYTO OT IeJIeHH A He ocTaeTca ocTaTka. Hanmpumep, uncno getsipe vem-
Hoe, NN Jessleecs Ha Ba IOPOBHY, Tak Kak 4 + 2 = 2 6e3 ocrarka. Yucio
[ATh Hewemnoe, Tak Kak 5 + 2 = 2 ¢ ocrarkoMm 1. Takum ob6pasom, npu neneHun
YeTHOI'O YMCJa Ha JBa OCTATOK paBeH HYJIO, a IIPH JeJeHHUHU HeYeTHOTO YHC-
J1a OCTAaTOK paBeH equHuLe. [TomHuTE Oneparop ocrarka? Bee BepHO: 3TO Ham

JPyT — OIlepaTop B3ATHA IO MOAYIIIO, Yo.

B KOJ€ Ha A3BIKEC Python MbI MOKEM HACTPOUTDh IIEPEMEHHYIO-CUCTIHNK M KU ITPO-

BEPUTD, ABIACTCA JTHA 3HAYEHHE M YETHBIM, C IIOMOIIBIO BRIpAXXeHUA M 5 2 == 0.
HMupiMu c10BaMH, BCe, YTO HAM HY3KHO CJIe/IaTh, — IIPOBEPHUTb, PABHACTCS JIH

OCTATOK OT AE€/JIEHHA M Ha 2 HYJIIO:

for m in range (number) :
if (m % 2 == 0): # I[poBepka m Ha UYETHOCTbH
# BHIIOJIHUTL UYETHHE IeNCTBULA
else: # VMHaue, m HeueTHad

# BHIIOJIHUTL HeUeTHHEe NelMCTBUS

JaBaiiTe H3MEHHUM IIPOTPAMMY CO CIIMPAJBIO TaK, YTOOBI HA YETHBIX YIIaX
OOJBIION CIIMPANH KOMIIBIOTEP PHUCOBAJ JIEIIECTKH PO3ETKH, 4 Ha HEYETHBIX —
MHOT0yTONBHUKH. MbI OyzeM HCIOIb30BaTh OOJIBIION LUK £OT /1 OTPUCOBKH
OoMBIION criMpany, BeIpaskeHHe 1f-else g NpoBepKH TOrO, HYKHO JH Ha-
PHUCOBATh PO3ETKY MJIU MHOIOYTOJBHHK, a TAKKE [1Ba MaJCHbKUX BHYTPEHHUX
LIMKJIA JIJI HEITOCPeICTBEHHOHN OTPHUCOBKH PO3ETKH MM MHOTOYTOJIBHHKA. DTa
mporpaMma OyeT camasi JJIMHHAs U3 TeX, YTO MBI y3Ke ITHCAJIH, HO KOMMEHTApUH
[IOMOT'YT pa3oOpaTbesi ¢ AEHCTBHUAMH, IPOU3BOANMBIMH IIPOrpaMMoIi. Beenute
U 3aITyCTUTE CJEAYIONLYIO IporpamMmy, RosettesAndPolygons.py, obpature BHHMa-
HUe Ha IPOBEPKY IPABHUIBHOCTH TaOY/IALUN [IUKJIOB U BBIpaKeHUH 1 f.
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RosettesAndPolygons.py

# RosettesAndPolygons.py — COuMpajb M3 MHOTOYTOJIBHUKOB

# U poszeTox!

import turtle

t = turtle.Pen()

# BanpocuTh y MOJIBL30BATEJS KOJMUECTBO CTOPOH, [0 yMoJidaHwuio 4

sides = int (turtle.numinput ("KommuecTBO CTOpPOH", *
"CKOJIbLKO CTOPOH OyneT y Bamenm cnmupaamu?", 4))

# BHemWHMM LMKJI OJIS MHOTOYTOJILHMKOB I PO3ETOK, pasMmep orT 5 mo 75

® for m in range(5,75):
t.left (360/sides + 5)
(2] t.width (m//25+1)
(3] t.penup () # He pucoBaThb JIMHUM CHOUPAJIU
t.forward (m*4) # IlepenTy K ClemyoueMy YIUIy
(4] t.pendown () # [PUTOTOBUTHCS K PUCOBAHUIO
# HapmcomBaTb HeBOJIbIIY PO3ETKY Ha kaxmom UYETHOM yruty
# crnupanm
(5] if (m % 2 == 0):
(6] for m in range (sides) :
t.circle (m/3)
t.right (360/sides)
# VIV, HaprcoBaThb HeOOJIbIION MHOTOYIT'OJIbHUK
# Ha xaxmgom HEUETHOM yruty
(7] else:
(8] for m in range (sides) :

t.forward (m)
t.right (360/sides)

HaBaiiTe mocMoTpuM, Kak paboTaeT ata mporpamma. B ctpoke @ mbl co3za-
JIM UK, paboTaromui B anamna3oHe ot 5 1o 75. Ml nponyckaem 3HadeHus ot 0
110 4, TaK KaK OYEeHb CIOKHO PasI/IAAETh Ha d9KpaHe QPUTYPbl, AHAMETP KOTOPBIX
MeHblIe 4 TUKcesieit. M bl BBITIOTHAEM [TOBOPOT AJIsI CIIMPAJIH, 3aT€M B CTPOKe @
MBI UCITOJIb3Y€eM ILIeJIOYHCIEHHOE AeJeHHe I/ YBeIUUYeHUA IMHUPUHBI (TOJIIIH-
HBI) PYYKH IIPU OTPHUCOBKE KaKIOH 25-11 pu-
rypsl. JIunuu Ha puc. 5.6 CTaHOBATCA TOJIIE
10 Mepe yBeTHYIeHHs pasMepa GUryp.

B ctpoke © MBI mOAHHMaEeM pPYyUKy depe-
MALIKK HaJl 9KPAaHOM C TeM, YTOOBI He pHCO-
BaThb INHUH MEXY PO3ETKAMH H MHOI'OYTOJIb-
HuKaMu. B crpoke @ MBI OIycKaeM pyuKy,
STHUM IIOATOTABIMBAS €€ K PUCOBAHUIO (PH-

I'ypHl B yriy Oonbmmoi ciiupaau. B ctpoke ©
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MBI IPOBEpsieM [IePEMEHHY0-CUeTIHK I, YTOOBI [IOHATH, PUCYEM JIH MBI B 4eT-
HoM yray. Eciu yros geTHbIf (m % 2 == 0), MBI pUCYeM PO3ETKY C IIOMOIIbIO
nukiaa for B crpoke ®, B IPOTHBHOM CJyYae BeIpaxkeHHe else B cTpoke @
TOBOPHUT HaM HapHCOBATh MHOI'OYTOJBHHK C IIOMOIIBIO ITUK/Ia fOr, HAYHHAIO-
erocs B cTpoke ©.

Té Python Turtle Graphics (He orseuser) e

Té Python Turtle Graphics (He orseuser) =

Puc. 5.6. [lsa sanycka nporpammsl RosettesAndPolygons.py,
BO BpeMs KOTOPbIX Nosb30BaTesnb 3aaaet 4 ctoporbl (cepxy) n 5 ctopoH (cHusy)
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ObparuTe BHHMaHMe, YTO KOTAA MBI BBOJHM YETHOE KOJHIECTBO CTOPOH,
TO Yepenyloupecs GUrypsl GOpMHUPYIOT OTAETbHBIE YUACTKH CIIMPAIH, KaK I10-
Ka3aHO B BepXHeH yacTH puc. 5.6. OnHAKO eCcIH KOJHYeCTBO CTOPOH HEYETHOE,
TO B Ka)X/OM Y4YaCTKe CIIHPaJU IPOUCXOJUT YepeJOBAHUE YeTHON (PO3ETKM)
U HeYeTHOHU (MHOTOyronbHHUK) puryp. JlobaBuB 11BeT 1 HEMHOTO pa3MbILLIe-
HUH, BBl MOXKETE 3aCTABUTH IIPOTPAMMY CO3/]aTh PUCYHOK, [IOZOOHBIH TOKa3aH-
HOMY Ha puc. 5.1. Berpaxkenus i f-else 1o6aBisoT elie OfHO H3MePEHHE K Ha-

memMy HabOpy MHCTPYMEHTOB IIPOTPAMMHPOBAHHA.

Boipa)xenmsa elif

K Boipaxxenuio if mpesycMOTpEHO elre OfHO MOJIe3HOE JOIOTHEHHE: YCIOBHE
elif. Her, aTo He ogun 3 nomomuukos Cautsl! Berpaxenne elif — ato
criocob COBMECTHUTD BelpakeHUs 1f-else, ecu BaM HEOOXOAHUMO IIPOBEPUTD
ycnoBue ¢ 6osee ueM JByMs BO3MOKHBIMH pedyiabraramu. KiodyeBoe cioBo
elif — oTO0 coKpaleHHe oT «else 1f». Hasarite IIOPa3MBICIUM O IIKOJbHBIX
oneHkax. Eciu Ha ax3aMeHe Bbl ony4unan 98 6anios, TO MperogaBaTesib MO-
JKeT IOCTABUTDb BaM OLIEHKY «5» MU «5—», B 3aBUCUMOCTH OT IIKaJIbl OLIEHOK.
Ho ecu sxe BbI Habpaiy MeHblIIee KOJMYeCTBO OaIJIOB, TO IPENOJABATENb MO-
JKeT IIOCTABUTh BAM HE TOJBKO KAKYI0-TO OJHY OLIEHKY (c1aBa OOr'y, BAPUAHTOB
6oubi1e, YeM «5» UH «2»). Ha camom zeste, B pacriopsikeHUH YUHUTENS €CTh Cpa-

3y HECKOJIBKO OLIEHOK, KOTOPBIE OH MOXKET IIOCTABUTD: «5», «4», «3», «2» nnu «1».

OTo MMEHHO TOT Cy4ail, KOrjja Ha IIOMOIIb IIPUXOAUT BeIpakeHue elif
(vm wensiil Habop BeipakeHui elif). B kauecTBe mpumepa faBaiiTe BO3pMeM
IIKAJy OL[EHOK C JeCATHOANIBHBIM HHTEpBAIOM, rae 90 u 6oiee 6a110B — 3TO
oreHKa «5», 80-89 — ouenka «4» u Tak manee. Ecnu Bol Habpanu 95 6annos,
TO MOKETe pacledaTaTh OLlEHKY «5» M MPOIMYCTUTh BCe OCTaJbHbIE BAPHUAHTEL
ITo ananoruu, ecu Baw 6as 85, TO BaM HeT HeOOXOAMMOCTH IIPOBEPSTH YCII0-
BUA JlaJiee, YEM OILleHKa «4». KOHCTPYKLII/IH if-elif-else nmo3BoOJsSEeT HAM
OCYILECTB/IATH MPAMOJHHENHYIO IPOBepKy oueHok. [Tonpobyiite 3anmycTuTsh
caenytomyto nporpammy, WhatsMyGrade.py, u BBecTH pasHOe KOTUYeCTBO Gas-
0B B auanazode ot 0 go 100.

WhatsMyGrade.py

® grade = eval (input ("Beemure kosmuecTBo 6Oasuios (0-100): "))
® if grade >= 90:
print ("Y Bac 5!':) ")

110 [nasa b



elif grade >= 80:

print ("Y mBac 4!")
elif grade >= 70:

print ("Y Bac 3.")
elif grade >= 60:

print ("Y Bac 2..")
else:

print ("Y Bac 1. :(")

@ © o6 o

B cTpoxke (1) c momomipio mpurnameHusa input () MBI 3alIpalIkBaeM y I10Jb-
30BaTeJIs1 KOJHYecTBO O6asutoB auanasone ot 0 1o 100, KOHBepTHpYyeM BBeieHHBIE
JaHHBIE B YHCJIO C IIOMOIILIO (i)yHKum/I eval () ¥ coxpaHaeM 3TO YHCJIO B Ilepe-
MeHHOM grade. B cTpoxke (2) MBI cpaBHHBaeM OaJlIbl [TOJIB30BATE/IS CO 3HAUYCHH-
em 90, moporom s oieHKH «5». Eciti mosnp3oBaresns BBes 90 6anios u 60biie,
to Python BeiBeseT Ha 9KkpaH coobmeHune Y Bac 5! :), IPONYCTUT OCTaIbHBIE
BeIpakeHHUsA elif u else U IPOJOIKUT BEITOIHATh OCTABIIYIOCS YaCTh IIPO-
rpamMmel. Eciu BBesenHOe konmmdectBo 6annos He 90 1 Gosblue, TO MBI Iepe-
XO/IMM K ITIPOBEPKE Ha COOTBETCTBHE OLleHKe «4» B cTpoke (3). OnaTs xe, ecau
kosndecTBO 6autoB 80 win Gosble, IPOrpaMMa pacledaThBACT IPABUIIBHYIO
OLICHKY U IIPOIYCKaeT OCTABILIHECS YCJIOBHA, B TOM YHCe U else. B nporuBHOM
caydae BeIpaxkeHHe e 11 f B cTpoke (4) mpoBepsieT Ha COOTBETCTBHE OLIEHKE «3»,
BeIpakeHHe e1if B cTpoke (5) — Ha COOTBETCTBHE OLIEHKE «2», M, HAKOHEII,
€CJTH KOJTMYeCTBO OasioB MeHbIue 60, TO IIporpamMma CIIyCKaeTCst 10 BBIPAKEHUS
else B cTpoKe (6) ¥ BRIBOAUT Ha 9KpaH coobuieHne Y Bac 1. : (.

MBe1 MOxKeM HcroNb30BaTh BeIpakeHUs 1f-elif-else and mpoBepKH Ie-
PEMEeHHOM Ha COOTBETCTBHE DOJIBIIOMY KOJIHMYeCTBY 3HaueHHI. OHAKO MHOTAA
HaM HeoOXOIHUMO IIPOBEPUTD CPa3y HECKOJIBKO MepeMeHHbIX. Hanpumep, pemras,
YTO HaJIeTh CErOJHA, HAM HYXHO 3HATh TEMIIEPATY Py BO3AyXa (TEIJIO UJIH XO-
JIOZIHO) U MOTOAY (COTHEYHO WM K€ HAET JOKAb). UTOOBI COYeTaTh HECKOIBKO

BprQ.)I(eHI/II.;I BETBJICHH I, HaM HYXXHO H3Y4HTb €l1€ HECKOJIbKO HOBbBIX TPIOKOB.

CnoxxHbie yenoeua: if, and, or, not

HMuorna eTHHCTBEHHOTO BBIPA)KEHH A BETBICHHU A MOKET OKa3aThCA HEJOCTATOU-
Ho. YTo ecim HaM HYKHO OBLITO OBI 3HATH, KaAKas Ha YJIHIIE [TOTO4a: TEIJIO TaM

% COJIHEYHO WJIU K€ XOJIOLHO # UMET NOXIb?

Bepuemca k Hamen nepBoi mporpamme B 3To riaase. B Toi mporpamme Met
OTBEYaJH I, €CJTM XOTeIM OTPHCOBAThL Ha dKpaHe crupanb. Ilepsrie nBe cTpoku

INporpaMMBbl 3allpalliMBa/JIk BBOJ U IIpOBECPAJIH, BBEJI JIH I10J1b30BATE/Ib OTBET I :
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answer = input ("Xorure yBMOmeTh crnupaib? m/H:'")

if answer == "';m':

Yro6b! yBUAETD CIHPAJIb, [I01B30BATENb JOIKEH OB BBECTH HIMEHHO OTBET I,
IPOrpaMMOM IPHHUMAJICA TOIBKO 3TOT OTBeT. Jlaxke HeUTO OYeHDb MOXOKee, Ha-
npuMep 3araaBHas OykBa [ HIHM CIIOBO «/Jja», He CpabaThIBaIO, TAK KaK BhIpaKe-

Hue 1 f mpoBepsIo TOIBKO COOTBETCTBHE OYyKBe .

Ects npoctoit criocob pemuts npobiaemy 6yKB Il U 1T, KOTOPBIH 3aK/II0YAETCS
B HCIIOJb30BaHUY PYHKIHU lower (), MepeBOAsIe BCe CTPOKH B HHIKHUH
peructp. Bt Moxere onpo6oBars a1y (pyHKIM0 B 060m0uke IDLE:

>>> 'Jla, Cop'.lower ()
'na, cop'

Oyuxuus lower () 3amenuna nponucHsie 6ykssl [l u C Bo dpase «/la, Cap»
Ha CTPOYHbIE, OCTABUB IIPU 9TOM BCE OCTAJIbHbIE OYKBbI HEM3MEHHBIMH.

M5l MOKeM UCIOTB30BATh (PYHKLUHIO lower () mnpu o6pa60TKe MOJb30BA-
TeJbCKOTO BBOJA, TAKUM 00pa3oM, BHE 3aBUCHMOCTH OT TOT'0, YTO BBEZET I1OJIb-

30BaTenb, [l MM 1, BeIpaxkeHHe 1f Bcerga 6y/:[eT uctuHHBIM (True):

if answer.lower () == '&n':

Temneps, ecnn moap3oBarenb BBOAUT ]| MM I, IPOTPaMMa IPOBEpSET,
He paBHAETCSH JH COOTBETCTBYIOMIAsA OyKBa HUKHETO PErUCTPa I BBEACHHOM
noab3oBarenem Oykse. OQHaKO ecay HAM HEOOXOAHUMO IIPOBEPHUTH BAPUAHT
BBO/IA TTIOJTHOTO C/10Ba Jla, TO HaM MOTpeOyeTcss BOCIOAb30BATCA CLONCH LM
soipancernuem 1f.

Croxable BbIpakeHHs 1f MOXOXH Ha CIOXKHBIE IpeatoxeHus: «f cobu-
paroch B MarasuH, U s KyIUIIO 4TO-HUOyAb K 9ato». CioxHble BoIpaxeHus if
HCIOIb3YIOTCA IPH HEOOXOAUMOCTH CEIATh HEYTO OOIbIIIee, YeM IPOCTas IPO-
BepKa UCTHHHOCTH OJHOrO ycioBus. Hanpumep, HaM MoxeT mOTpebGOBaThHCS
IIPOBEPUTH HCTUHHOCTb OAHOIO # APYTroro ycaoBusa. Ml MoxkeM Takxe Ipo-
BEPHUTb UCTUHHOCTD OZHOTO #/11 APYTOro yca0oBHA. MBI MOXEM yJOCTOBEPHUTD-
CSl B TOM, UTO yCJIIOBHE HeUCTUHHO. MBI jelaeM 9TO U B IIOBCEJHEBHOM XHU3HHU
Toxe. Mbr roBopum: «Ecnn Ha ynuiie X00HO # UJET JOXKAb, 1 HAIEHY TETLIbIN
naai», «Ecan Ha yaune BeTpeHO #1u4 XOJIOAHO, 1 HaJleHy NnaabTo» uinu «Ecam

JOK/Ib He UJIET, s HaJleHy TIo0nMble GO THHKH».
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HPI/I COCTAaBJICHHNH CJIOKHOTO BbIpAXKEHHU A if MBI JOJIXKHBI BOCITIOJIB30BAThCA

OOHHM U3 JI0ZUUECKUX onepamopoe, NpHBEACHHBIX B Tabm. 5.2.

Ta6nuua 5.2. Jlornyeckne oneparopsi

Jlormueckuit oneparop  HMcrnosnb3oBaHue PesynbraT
and (1) if (yciaosmel Hctunno, ToNbKO ecnu 06a
" yculoBmeZ) : ycnosus 1 u 2 uctunnsl (True)
or (MJIN) if (ycaoBmel HcTuHHO, ecnu XOTs Obl OAHO
n ycjosme?l) : U3 IBYX ycIOBUM 1 1 2 HCTHHHO
(True)
not (HE) if not (ycruoswme) : W cTuHHO, TOBKO eCIH ycrogiue

zoxHO (False)

MBI MO3KEM BOCIIO/IB30BATECS OMEPATOPOM O, 4TOOBI IPOBEPUTH BBEJ U
[10/1b30BATEb OYKBY Il MM CJI0BO Jla IjeJHKOM, 00a BapraHTa OyayT IpaBUJIb-

HBIMHU.
answer = input ("Xorure yBumeTh crnupalib? 1n/H:").lower ()
if answer == 'n' or answer == 'ma': # IlpoBepsgeT

# Ha coorBercTBMe ';m' mam 'Ja'

B aroT pa3 Mbl ipoBepsieM, He ABJIAETCS JIM XOTA Obl OJHO U3 JBYX YCIOBHI
uctuHHbIM (True). Ecaiu m060e 13 ycI0BHI HCTUHHO, [I0Jb30BaTeIb YBUIUT
cnupans. Ob6paTHTe BHUMaHHE, YTO MBI BBOJHUM YCIOBHOE BBIPAKEHHE TIOJI-
HOCTBIO 110 0OEUM CTOPOHAM KJIOYEBOTO CjoBa or: i1f answer == "'n' or
answer == 'ma': #llpoBepgeT Ha cooTBeTcTBMe 'n' miu 'Hda'. Hauu-
HaIOIIHe IPOTPAMMHUCTEI YaCTO AOMYCKAIOT OMIHOKY, KOr/la MBITAIOTCS COKpa-
THUTbH YCIOBUS OT, yOHpas BTopoe BrlpakeHHe answer ==. YToObl 3alIOMHHUTH
MpPaBUJIbHOE MCIIOIb30BAHHE BBHIPAXKEHUS O, BCerJa BOCIPHUHUMANTe 06a
ycnoBHs 1o otaenbHocTH. Eciu m060e U3 yCI0BHUH, COeJMHEHHBIX KI0Ue-
BBIM CJIOBOM OT, PaCIieHHBAETCA KaK UICTHHHOE, TO BCE BBIPaKeHHE UCTHHHO,
HO JIJIs1 TOr'0, YTOOBI BBIpa)keHHEe paboTaso MPaBUIBHO, BCE YCIOBUS JOIKHBI
OBITH ITOJHBIMH.

CroKHOe yCIoBHE C KTI0YEBBIM CTOBOM and BBIIIAAUT ITOXO0XKe, HO KIode-
Boe c0BO and TpebyeT, 4TOOBI Kaxdoe yCIOBHE B BEIPAKEHHUH OBIIO HCTHH-
HBIM: TOJIBKO B 9TOM CJIy9ae BCE BHIPAKEHME MOKET OBITh PACI[EHEHO KaK HC-

tuHHOe. J[719 mpyuMepa /JlaBaliTe HAIIMIIEM IIPOrPaMMY, PEIIaoIlyio, YTO HaM
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HaJIeTh, B 3aBHCUMOCTH OT MOTo/bl. BBegnTe kKo nporpammMst W/mtToWear.py
B HOBOM OKHE MJIM CKaualTe 3Ty nporpammy mo aapecy https://eksmo.ru/files/
Python_deti.zip u sanycTure ee.

WhatToWear.py

® rainy = input("Kak noronka? Umer moxns? (m/H) ").lower ()

® cold = input("Ha yymue xojomnHo? (m/xH) ").lower ()

® if (rainy == '"n' and cold == "a'): # IOXIJIMBO M XOJIOIHO,

# GnumH!

print ("Jlyyme HanmexHbTe mnJjam.")

O® clif (rainy == 'n' and cold!= 'n'): # HoXOJIUBO, HO TEILJIO
print ("Bo3bpMuTe Cc cobom 30HT.")

©® clif (rainy!= 'n' and cold == 'n'): # Cyxo, HO XOJIOIHO

print ("HazmeHbTe majibTO: Ha yJule XOJiomHO!™)
O clif (rainy!= 'a' and cold!= '"n'): # Temyo u CcoJHEUHO, ypa!
print ("HamepanTe, UTO XOTUTE: Ha yJulle HnpekpacHo!")

B cTpoke @ MbI cripamnBaeM MOJIb30BATES, HE UACT JIU JOXK/b, 4 B CTPOKe @
MBI YTOUHSEM, XOJOJHO X Ha yauIe. MsI Tak:ke yaocToBepsaeMcs B TOM, YTO
OTBETbI, COXpaHsIeMble B IEPEMEHHbIX rainy u cold, mpejcraBiaeHsl OyKBa-
MH HIDKHero peructpa. [list aToro mer 1o6aBisieM B KoHLe GyHKIHK input ()
BbI30B pyHKIMH lower () Ha obenx crpokax. Mcrnonb3ys aTH 1Ba HOBBIX yCI0-
BUA (MAET JIH JOX/1b, XOJOAHO JIM Ha YJIHIIE), MBI MOXKEM I10Jb30BATEIIO IOMOYb
peLINTh, 4TO HafeTh. B cTpoke © cioxkHOe BhIpakeHHe 1f mpoBepsieT crpa-
BEJIINBOCTDL YTBEPKAEHUsA, YTO Ha YJIUIE U JOXK/JIUBO U XOJOJAHO, eCJIH 3TO
TaK, TO IIPOrpaMMa COBeTyeT HaJeThb Iiaml. B ctpoke @ mporpamma mposepsieT
CIIPaBEJJIMBOCTE YTBEPK/I€HHM A, UYTO Ha YJIUIE UJIET JJOK /b, HO IPH 3TOM He XO-
nonHo. JInd 10X /ATHBOM, HO He XOJOJHOH MOTr0/Ibl IIPOTPAaMMa PEKOMEHyeT
B3ATb 30HT. B cTpoke @ MBI IpoBepsieM yTBEpPKICHHE, YTO TOXKIb #e UaeT (OT-
BET UIET He IKBusaLeHmer OTBETY ' 1" ), HO BCE JKe XOJIOLHO, I09TOMY Tpedy-
eTcs maasro. Hakower, B ctpoke @, eciu Ha yinie He HAET LOXIb # HE XOJTIOJ-
HO, [Ipe/IJIaraeTcs HaJeTh J00yIo oxexay!

CexkpeTHbie NOoCNaHMUS

Teneps, KOrza MBI IOHMMaeM, KaK HCIIOIb30BATh YCIOBHS, MBI HAYYMMCS KOJH-
pOBaTh U IEKOAUPOBATH CEKpeTHBIE coobieHus ¢ momousio mudpa Llesaps.
Ilngpp — 5TO CeKpEeTHBIN KOJ, UM CIIOCOO M3MEHEHHs COOBIEHHH TaK, YTO-
651 UX OBLIO COXKHO podecTsb. [Tughp [lezaps nassan B yects FOnus Llesaps,
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KOTOPBIH, 110 IIPeJaHUAM, JIOOHII OTIIPABIATH IMYHbIE TIOCTAHUS, U3MEHSAA 110~
panok Oyks B andaBure:

SECRET MESSAGES ARE SO COOL*! -> FRPERG ZRFEFNTRF NER FB PBBY!

Mer MmoxeMm cosgats npocton mudp Llesaps
C IMMOMOIIIBIO KOJUPOBOYHOTO KOJIbLIA, KAK, HATIPHU-
Mep, TO, YTO IMOKa3aHO Ha pHc. 5.7. YTob6bI co31aTh
3aKOJHMPOBAHHOE COODIIeHNE, MBI JOJIKHBI BbI-
OpatTh k2704, TO €CTb BBIOPATh YHCIIO, HA KOTOPOE
MBI XOTUM IepeBUHYTh KAXAyI0 OyKBy. B 3ako-
AHUPOBAHHOM COODOILIEHNH U Ha pHUC. 5.7 Kaxgas
OyKkBa IepeBHHYTa Ha KJIIOYeBOe 3HadeHMe 13,
9TO 3HAYMT, YTO MBI JOJIKHBI B35ITh HY)KHYI0 Oy K-

BY M OTCYHTATh 110 anaBUTy 13 rmo3unuii noce

Hee, YTOOBI OTYUYUTh 3aKOLHPOBAHHYIO OYKBY. Puc. 5.7. Lndp Liesaps
Tak, anrimuiickas 6yksa A cranosurcs N, a Oyksa
B — O u rax ganee.

Muorna Takoe nepeMelieHue Ha3bIBAIOT pomayuesi, TAK KAk K TOMY BpeMEHH,
Kak Mbl fofzeM 10 M (koTopas cTraHOBUTCA Z), MBI HAXOAUMCA B KOHIE anda-
BuTa. YTOOBI NMETHh BO3MOKHOCTD 3aKOAHPOBaTh OYKBY N, MBI ZOJKHBI OyzeM
ZOCYMTATD O KOHIA adaBuTa 1 BepHyThCs K OykBe A. byksa O Bo3Bpamaercs
K OykBe B, npoxons Bech andaBut yepes OyKBy Z, KOTOpas, B CBOIO OYepe/b,
craHoButcs OykBor M. Huke npuseseH npumep cripaBOYHOM TaBAMIbI 1715
mudpa Lesaps ¢ kiodeBsiM 3HadeHHeM 13, rie Kaxgas OyKkBa mepeJBUHYTa

Ha 13 mo3uuMH 4711 KOAUPOBAHHUSA U JeKOAUPOBAHHA:

=z
o W
g Q
|Olw]
o =

HIJKLMNOPOQRSTUVWIXY Z
UVWXYZ-»ABCDEFGHTIJKTLM

3amernin sakoHomepHOCTh? JlaTrHCKas OykBa A 3akogupoBaHa Kak 6ykBa
N, B cBoIo o4epens OykBa N kogupyertcs OykBoi A. DTo Ha3bIBaeTCA cumMe-
MPusHoLM MUPPoBaruem NI CUMMEMPULHLM KOOUPOBAHUEM, TAK KAK TAKOH

Koj min mudp obrazaeT CBONCTBOM cuMMempun — OH OJUHAKOB B 000X

* CexpeTHble cOOOILIEHNS — 3TO O4eHb KpyTo! (anzz.)
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HarpaBJeHHAX. MBI MOKEM KOJUPOBATh U JEKOLUPOBATH AHITIOA3BIYHbIE CO00-
[eH MU, UCTIOIB3Ysl OAUH U TOT Ke K04 13, IOTOMY KaK B aHIVIMICKOM (/1a-
THHCKOM) aspaBuTe 26 OYKB, a K104 13 03HAYAET, YTO MBI [IEPEABUTAECM KaK-
Ayt OYKBY TOYHO Ha [IOJOBHHY asidasura. Ber MokeTe onpoboBars aTOT Kdp
CO CBOHUM COOCTBEHHBIM coobmieHueM: HELLO® -=> URYYB —> HELLO.

Eciu Mbl MOKeM Hamucarh IpoOrpaMMy, KoTopast 6yaeT NpocMaTpUBaTh
KXY OYKBY B CEKPETHOM IIOCIAaHUHM, 3aTe€M KOAMPOBATh 3Ty OYKBY, Iepe-
aBuras ee Ha 13 mo3UIMI Briepes|, Mbl CMOXKEM OTIIPABJATH 3aKOAUPOBAHHbBIE
coobrieHus 110060MY YeT0BEKY, UMEIOIIEMY TaKYIO IPOrPAMMY MU CIIOCOOHO-
My pasrajarts Haw mudp. [ HanucaHus nporpamMmmsl, paboTaolei ¢ OTeb-
HBIMH OYKBaMU CTPOKH, HAM HEOOXOJHUMO MOy IHUTh €llle HECKOJIbKO HABBIKOB

o paGore co crpokamu Ha s3bike Python.

Mrpa co ctpokamm

HSI)IK Python ITOCTaBJJAACTCA C MOIIHBIMM q)YHKIlI/IHMI/I 1A pa6OTbI CO CTpOKaMH.
B s13pike peanr3oBaHbl PYHKIIHH, KOTOPbIEe MOT'YT IIPe0OpPa3oBaTh BCIO CTPOKY
B CHMBOJIbBI BEPXHETO pErucTpa, CI)YHKLII/II/I, KOTOpPbI€ MOTI'YT KOHBECPTHPOBATb OT-
JCJIBHBIE CHMMBOJIBI B YHCJIOBBIE 9KBHMBAJICHTHI, 4 TAKXKE CI)YHKLU/II/I, KOTOpBIE MOI'YyT
CKa3aTb, ABJIACTCA I OT,LICJ'II)HI)II;I CHMBOJI 6YKB012, YHUCJIOM HUJIHU UHBIM CMMBOJIOM.

JaBafite HaduHeM ¢ pyHKIHUH, KOTOPas MOXeT IIpeobpa3oBaTh CTPOKY B CHM-
BOJIbI BEPXHETO peructpa. YTo6sl yIpoCTUTh MIOHUMaHHE HalleH IPOrpaMMbl-
KOZHPOBIIHKA/eKofepa, Mbl OygeM peoOpa3oBbIBaTh BECh TEKCT MTOCHAHHUS
B CMBOJIBI BEPXHETO PETUCTPa, STO IMO3BOJUT HAM KOJUPOBATH TOJNBKO OJHUH
Habop u3 26 cumBosIoB (0T A 10 Z) Bmecto obpaborku aByx Habopos (o1 A
10 Z nora o z). PyHkuus, npeobpasoBeIBaOIIas CTPOKY B CHMBOJIbI BEPXHE-
ro peructpa, — ato upper (). Jlrobas cTrpoka, mocie KOTOpOH CTABUTCS TOYKA
M yKa3blBaeTCs UM QYHKIUN Upper (), BepHET Ty JKe CTPOKY TEKCTa, HO TOJIb-
KO 3aIIMCAHHYIO CHMBOJIAMH BEPXHEIO PEerHUCTPa, OCTAJbHBIE CUMBOJIBL OCTa-
HyTcs 6e3 nsmeHeHui. Uto6s! yBHAETH 9Ty QYHKIIHIO B I€HCTBHUH, B 000I0YKe
Python nonpo6yiiTe BBecTH B KaBBIYKAX CBOE UMs UJIH TIOOYI0 APYIYIO CTPOKY,

rocJjie KOTOPOH yKa)XUTe KOMaHgy.upper () :

>>> '"Bpawrcou'.upper ()

"BPAVCOH"'

>>> 'Bay, »TO0 npmukojsbHO!'.upper ()
'BAY, 3TO IIPUKOJIBHO!'

* TIPUBET (anzn.).
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Kak ysxe 6b110 cKa3aHO paHee, GyHKIHsA Lower () BBIIOIHSET IPOTHBOIIO-
JIOKHOE JeMCTBHE:

>>> 'Bpancor'.lower ()
'Opanicon’

C nomoiusio GyHKIHUK 1supper () Bbl MOXKETE IPOBEPUTD, He SIBISAETCSA TH
TOT WJIK HHOM OT/E/NbHBIF CHMBOJ OYKBOH BEPXHEIO perucTpa:

>>> 'B'.isupper()

True
>>> 'b'.isupper ()
False
>>> '3'" . isupper ()
False

C nomomso GyHKIHUY 1slower () Bbl MOXKETE IPOBEPUTD, HE SIBIISETCS JTH
TOT WJIM HHON OT/EJbHBIM CHMBOJ OYKBOHM HH)XHETO pEerucTpa:

>>> 'P' . islower ()
False

>>> 'p'.islower ()
True

Crpoka — 3T0 HaOOp CHMBOJIOB, IO3TOMY LIUKJIHUYECKHUH IIPOXOJ 110 CTPOKE
¢ momombio nuKaa for assika Python paso6ser cTpoKy Ha OTaAENbHBIE CHMBO-
nbl. B aTom nmpumepe nepemennas letter mpoijeT o BceM CUMBOJIAM B CTPO-
KOBOH IIepeMeHHON message:

for letter in message:

Hakonemn, MBI MOXeM HCIIONb30BATH OOBIYHBIN OIEPATOP CIOKEHUS +

(nroc) s 06beJUHEHHU IBYX CTPOK HJIH [t 100aBIeHHs OYKB K CTPOKe:

>>> 'Bpaum' + 'con'
'Bpancon'

>>> 'Tem' + 'u'
iNic)ziz o
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B nanHOM ciydae Mbl 106aBiIseM BTOPYIO CTPOKY B KoHer mepBoi. Cio-
JKEHHEe CTPOK Ha3bIBaeTcs n00cmanosxon. CloxeHHe CTPOK UMEHYETCs ellle
KoHnKamewnayue, IPOCTO 3aIIOMHHUTE, YTO 3TO MOJHOE CJIOBEYKO 0O03HaYaeT

06’})CIII/IH€HI/IC ABYX U 6osee CTPOK B OJHY.

3nauenue cumeona(os)

TTocnenuun HHCTPYMEHT, KOTOPBIM HAaM MOHAI00UTCH A CO3/TaHU S porpam-
MbI-}(O,I[I/IpOBH_[I/IKa/IlCKO,I[Cpa, — 9TO BO3MOXHOCTD BBIIIOJIHATH MaTEMaTH4YIEC-
CKHE oIlepalluM € OTACJIbHBIMHM CHUMBOJIAMH, KaK, HalIpHUMEDp, HpI/I6aBJICHI/I€ 13
K 3HaYeHHI0 Oy kBBl A 1151 nonyderus 6ykssl N. B sssike Python ects Heckonbko

($yHKUIHI, KOTOpbIE MOT'YT IIOMOYb HAM B 9TOM.

Kasxxnas OykBa, 4MCIO U CUMBOJ IIPHU COXPAHEHHHU B IIAMATH KOMIIBIOTEpPa
npeobpasyercs B uncnosoe 3HaueHue. ASCII (American Standard Code for
Information Interchange — Amepurancrusi cmandapmusiii K00 014 0OMEHA UH-
popmayuerr) — oxHa U3 HaubOJIee MOMY/IAPHEIX CHCTEM HyMepanuu. B a6 5.3

npuseaens! 3HadeHUs ASCII 111 HEKOTOPBIX CHMBOJIOB KTaBUATY PBI.

Ta6nuya 5.3. Yucnossie 3HaveHns craHgapTHbix cumeonos koauposku ASCII

3uayenune CumBon Omnucanue 3nayenne CumBoa Omnucanue

32 ITpoGen 65 A 3arnasHas A
33 ! Bocxmumarensueiii - 66 B 3arnmaBHas B

3HaK

34 " JlBotiHbIe KaBbIYKH 67 C 3armasuas C
35 # CuMBoI pereTka 68 D 3armasHas D
36 $ 3Hak gomtapa 69 1§ 3armasnas E
37 Yo ITponent 70 I8 3arnasHas F
38 & Awmrmepcany 71 G 3arnasnas G
39 ' OnuHapHas KaBel9ka 72 H 3armasHas H
40 ( JleBast ckobka 73 I 3arnasHas [
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3HaueHue

CumBon Omnmucanue

3HaueHue

CumBon Omnucanue

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

) ITpaBas ckobka
3Be3gouKa

+ ITmoc

R 3ansAras

- Tupe
Touka

/ Kocas gepra, cremm

0 Homns

1 Onun

2 Ba

3 Tpu

4 Yerripe

5 ITars

6 ITects

7 Cewmb

8 Bocems

9 Hessarn
JBoeroune

: Touka ¢ 3anaron

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

3armaBHas |
3arnasHas K
3armasHas L
3arnmasaas M
3arnasHas N
3armasuas O
3armaBHas P
3armasHas Q
3armaBHas R
3armaBHas S
3armaBHaa T
3armasuag U
3arnasHas V
3armasHag W
3armaBHas X
3arnasHas Y

3arnaBHag Z

JleBast kBagpaTHas

CKOOKa

OG6patHbIi1 cremnt
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3Hauenue CumBon Omnucanue 3nauenne CumBon Omnmcanue

60 < Memnbure 93 ] ITpaBas
KBaJ[paTHas
CKOOKa

61 = Pasno 94 ~ Crernenb,
LHPKyMIIeKC

62 > bBonpmre 95 _ ITomuepkuBanme

63 ? BonpocurensHerit 96 ) Ipasuc

3HAK
64 @ Cobaxka 97 a Crpounas a

Dyukuus sssika Python, nossonsromas npeobpasosars cumson ASCII

B YHCJI0OBOE 3HaueHHe, — ord () :

>>> ord('A'")
65
>>> ord('z")
90

ObparHas ¢ynkuus — chr () :

>>> chr (65)
IAI
>>> chr (90)
IZI

Ora pyHKIMA MpeobpasyeT YHUCIOBOE 3HAUYEHHE B COOTBETCTBYIOIHEI CHMBOJL.

Mporpamma-kKoaupoBMK/aAekoaep
I/ICHOJIBSYH BCE€ 9TH J€TaJH, Mbl MOXXEM COCTAaBHUTH nporpaMMy, KOTOpaH HPI/I—

HUMaeT COODIIeHNs U TpeoOpa3oBbIBAET BCe OYKBBI B HEM B CHMBOJIBI BEPXHETO

perucrpa. TTocne atoro nporpamMMma HHMKIHMYECKH IIPOXOJHT ITO BCEM CHMMBOJJIaM

B COOOIIEHNH H, €CIU CUMBOJI ABJAETCA OYKBOH, IepeaBUraeT ero Ha 13 mosu-

LII/II‘/1 AJIA KOAUPOBaHMA HJIM paCKOAHPOBAHH A, ,ZlO6aBJ'I$[eT INOJIYy9Y€HHY IO 6YKBY

K BBIBOJHMOMY COOOIIEHNIO — U IIeYaTaeT BEIBOAUMOE COODIeHHe.
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EncoderDecoder.py

#EncoderDecoderEN — kKoOMpoBaHME/pPACKOIMPOBAHME COOOIEHMUN
#Ha AHIJIMMCKOM s3HKE
message = input ("BBemurTe CoOOOlEHME IJIS KOOVMPOBAHMA wuju
packonupoBaHus: ") # BeiBecTu coofueHue
® nessage = message.upper () # IepeeecTtu B BEPXHVJ/ PEIVCTP:)
® output = "" # CozmarThs MNyCTylR CTPOKY IJIS
# BHBOIA
® for letter in message: # [pOMTM LMKJIOM IO BCEM OyKBaM
# B coobOmeHun
® if letter.isupper(): # Eciu O6ykea B anbasmure (A-7),
® value = ord(letter) + 13 # nepemBuHyTbL 3HaueHue OyKBBEI Ha 13,
® letter = chr(value) # npeobpas3oBaTh 3HaueHUe OOBPATHO
# B OYyKBY,
@ if not letter.isupper/(): # NpPOBEpPUTH, HE MNEepPelBUHYIIU JIU
# MBI 3HAUEHME CJIMIIKOM IaJIEKO
O value -= 26 # Eciu nepenBMHYJIM, TO BEPHYTbHCH
# obpaTHO Z->A
©®© letter = chr(value) # BEIUTA 26 U3 3HAUEHUA OYKBEHL
{10) output += letter # IobaBuTh OYKBY K CTPOKE BEIBOIA
print ("Bexomuoe coobmenue: ", output) # BeBecTu
# 3aKOoIMPOBaAHHOE IEeKOIMPOBAHHOE
# coobumenue

IlepBas cTpoka mpHITIANIaeT ITOJB30BATENA BBECTH COOOIEHME A/ KOAHPOBa-
HUsI WK packogupoBaHus. B ctpoke @ ¢ynkius upper () npeobpasyer coob-
1eHHe B OYKBBI BEPXHETO PETUCTPA, YTOOBI YIIPOCTUTH YTEHHE OYKB IIPOrpaMMOI
1 HaTTMCaHHe KOJja KOAUPOBIIKKA. B cTpoke @ MbI cO3aeM ITyCTYIO CTPOKY € UMEHEM
output (Mexay ABOMHBIMM KaBBIYKaMHU " " HHUYEro HET), B 9TOH CTPOKE MbI OyKBa
32 OyKBOIT COXpaHHUM 3aKOAHPOBAHHOE coobmieHue. B nukie for B crpoke © nc-
nosb3yercst TOT axr, uro Python BocriprnmMaer ctpokn kak HAGOPbI CHMBOJIOB; ITe-

pemeHHast letter moOyKBeHHO MIPOMET BMECTE C LIMKJIOM II0 CTPOKe message.

B ctpoke @ ¢pyHkys isupprer () nmpoBepseT KaKAbIH CHMBOJ B coo0Iiie-
HUH, YTOOBI YIOCTOBEPUTHCS B TOM, YTO IPOBEPAEMBIF CUMBOJI SIBISETCS OYKBOM
BepxHero peructpa (ot A 1o 7). Ecinu nepen Hamu 6ykBa, T0 B cTpoke @ MeI 110-
Jy4aeM 4ucnoBoe 3HaueHue 310oi1 6ykBbl B kKopguposke ASCII nau Unicode ¢ mo-
MOIIbIO q)yHKuHI/I ord() u HpI/I6aBJIHeM K [I0JIY4eHHOMY 3HaueHHUIo 13, YTOOBI
3aKOJUPOBATh 3Ty OYKBY. B cTpoke @ MbI IpeoOpa3oBsiBaeM HOBOE, 3aKOJHPO-
BaHHOE 3HaYeHHe OOPATHO B CHMBOJI C TOMOIIBI0 PyHKLIHH chr (), a B cTpoke @
MBI IIPOBEPsIeM, ABJACTCS JTH BO3BPAIIEHHBIN CHUMBOJ OYKBOH B IMalla30HE OT A

1o Z. Eciu paccMaTprBaeMBIil CHMBOJI He ITOTIaZaeT B 0003HAYEHHBIH JHATIA30H,
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MBI BO3BpaliaeM OyKBY B Hauaso andaBuTa B CTpoKe @ myrem BeruuTaHUs 26
M3 3aKOJMPOBAHHOTO 3HaYeHHUs (MMEHHO TaK Z CTAaHOBUTCA M), B cTpoke ©

MBI [IPEBPAIIaeM HOBOE 3HAYCHHE B COOTBETCTBYIONIYIO OYKBY.

B crpoke @ mpr mpubaBiseM 06paboTaHHYI0 OYKBY K KOHILY CTPOKH output
(moACcTaHOBKA CUMBOJIA K KOHILY CTPOKH) C IIOMOIIBIO orepaTopa +=. OmnepaTop
+= — OJIMH M3 HECKOIBKHX COKPAII[eHHBIX OIIEPaTOPOB, 00BEANHSAIOMUX B cebe
MaTeMAaTHKY (+) U IpHUCBauBaHUe (=), TAKUM 00pa3oM, BhIpaKeHHe output +=
letter o3Hauaer, 4TO K CTPOKe output npubasnsercs ctpoka letter. Dro
IOCJIeIHAA CTPOKA LIMKIa for, a 3HAUUT, BeCh MPOIECC MOBTOPACTCS /A KaxK-
JIOTO CUMBOJIA BO BBEJCHHOM COODIIEHHUH, IO TeX IOP ITOKa IIPOrpaMma MoJj-
HOCTBIO HE COCTABUT NMOOYKBEHHO KOJHPOBAHHOE COODIEeHHE B IIepeMEHHOM
output. Ilo 3aBepmennu nukIa nocaeAHAd CTPOKA IPOTPAMMEI pacTIedaThIBa-

€T BBIBOJIMIMOE COOOIIEHUE.

Bbl MoOxeTe HCIIONB30BATH 3Ty MPO-
rpaMMy JJIsi OTIPABKH 3aKOAMPOBAHHBIX
COOOMLIEHUI APY3bSIM, HO BBl ZOJIKHBI [10-
MHHTb, 9YTO 9Ta IPOTPaMMa He IIPeLOoCTaB-
€T TAKOM JKe YPOBeHb 6e30MacCHOCTH, Ka-
KHUM paclioaraloT COBPEMEHHbBIE METObI
mudposanusa coobmenuit. JIioboi geno-
BEK, pasraJblBaloLIHi KPOCCBOPABI B BOC-
KPECHBIX Ta3€TaX, CMOXKET IIPOYHTATH Ballle
3aKOJMPOBAHHOE COODLIEHHE, [T09TOMY
HCIIOJNB3YHTE 9TY IPOTPAMMY TOJBKO IS

Pa3BIeYEHUSA C JPY3bAMH.

ITonmure B MIuTepHeTE cTaThU 11O TEMeE
wugposanne U kpunmozpadus, 4TOOBI
Y3HAaTh O JOCTHIKEHUAX HAYKH, [1I03BOJIAIO-

J1185D:6 006€e30MacUThb CEKpETHBbIC ITOCTaHMA.

Y10 BbI Y3HONM

B sToi1 rmaBe BBI y3HaIH, KaK 3alIpOrpaMMHpPOBATh KOMIIBIOTEP Ha IIPHUHATHE
penIeHui B 3aBUCUMOCTH OT YCJIOBHUH, IIPOIMCAHHBIX B Kojle. MBI yBH €, 9TO
BBIpaXKeHUS 1f [O3BOJAIOT IPOTpaMMe BBIIIOJHHUTh HA0OP HHCTPYKI[UH TOTIBKO
B TOM CJIyd4ae, eclIH ycnoBue HcTUHHO (1f age >= 18). Msl ucrionssosanu 6y-

nesel Berpaxkenus (Mcruna/Jloxse) 114 npeacTapieHHA IpOBEPAEMBIX YCIOBUH,
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MBI TAK)K€ COCTABJISJIM BBIPA)KEHHUS C IIOMOIIBIO YCIOBHBIX OIIEPATOPOB, TAKHUX
KaK >, <, <= U TakK Jajee.

Mper 06beauHsIM BolpakeHUs 1 f 1 else A BBITOTHEHHUS TOTO UK HHO-
ro 6JI0Ka KoZia TAKUM 00pa3oM, YTO eCJIH BbIpa)keHHe 1f He BBIITOIHSIETCS, BbI-
nosiHsieTcs 610k el se. Ml pacuiupuiy BO3MOXHOCTH BbiOOpa Grarogaps mc-
[10J1b30BaHHIO BeIpaskeHHH 1 f-elif-else, Kak B IporpamMMe CO MIKOIbPHBIMHU
OLIEHKaMH, TJie MBI CTABUJIH YUEHHKY OLEHKY «5», «4», «3», «2» unu «1» B 3aBU-

CHUMOCTH OT KOJTMYECTBA 63.]IJ'IOB, BBCACHHBIX ITOJIB30BATCJIEM.

Mp1 Hay YHTHCH TPOBEPATH HECKOIBKO YCIOBHIH OJJHOBPEMEHHO, UCIIONb3Y
IJIA 3TOrO JIOTHYECKHE OMEPATOPhl and U OT, MO3BOJIAIOIIHE COYETATh YCIOBUS
(KaK, HapUMep, B BRIpaKeHUH rainy == 'y' and cold == "y"'). Ml ucrions-
30BaJIM OIEPATOP NOT JJIA IPOBEPKHU TOTO, ABJIAETCA JIU BhIpasKeHUE JIOKHBIM
(False).

B nmporpamme a1 co3gaHUA CEKPETHBIX IMOCJIAHUN, IPUBOAHUMON B KOHIIE
5TOM IJIABBI, BBl Y3HAJIH, YTO BCe OYKBBI M CMBOJIBI [IPe0OPa3yIOTCs B UM CIOBbIE
3HAYEHMUS [IPU COXPAHEHHH B IIAMATH KOMIIBIOTEPA, a TakxKe U To, uTo ASCII —
9TO OAMH M3 METOJOB COXPAaHEHHS TEKCTA B BHJE YHCJIOBBIX 3Ha4eHHUH. MBI Hc-
IMOJIb30BaJIH cpyHKuI/m chr () mord () gna Hp€06pa30BaHI/IH CHUMBOJIOB B KO/JI
ASCII, a takxe a1 o6parHOTO peobpa3oBaHus Kojga B cuMBoIbl. C momo-
I bIO (pyH}(uI/n?I upper () u lower () MBI npeo6pa303bIBaJm BCE 6y}<BbI CTPOK
B OYKBBI BEpPXHErO MM HH)KHETO PEerrucTpa, a TAKXKe IPOBEPSIIH, 3alIHCaHa U
CTPOKA CUMBOJIAMH BEPXHETO HMJIM HHXXHEIO PEerucTpa, ¢ MOMOLIbI0 (yHKI[HH
isupper () uislower () coOOTBETCTBEHHO. MBI COCTABIAIN CTPOKY IIyTEM
MOJACTAHOBKHU 6yKB K KOHIYy CTPOKH C IIOMOIIBIO OllepaTopa +, Mbl TaKKe y3Ha-
JIH, 9TO CJIOKEHHE HEeCKOJIBKHUX CTPOK B OFHY Ha3BIBACTCA 7200CMAH06K0M NN
KOHKameHayueu.

Ha ,Z[aHHbII‘;I MOMEHT BbI JOI’KHBI YMETb J€JaTh CJICAYyIoIec.

* Mcrnonp3oBath BbBIpAXKCHHSA if AV TIPUHATHS peHICHM S C TIOMOIIBIO YCJIOBI/II;I.

* Mcrionp30BaTh YCIOBHBIE OIIEPATOPHI U OY/IeBbI BBIPAKECHHUS [1JIs YIIpaBIIe-
HHA XOIOM BBIIIOJIHEHH A IIPOTrPaMMBI.

* OnuceiBaTh, Kak O6yseBO BhIpaKeHHE MOXKET OBITh PACIIEHEHO KaK UCTHH-

Hoe (True) unu noxHoe (False).

* [Tucats BeIpaskeHMs BETBICHHUS C HCIIONb30BAHHUEM OIIEPATOPOB CpaBHe-
HUs (<, >, ==, |=, <=, =>).

* Mcronp30BaTh coueTaHUs BhIpaXeHHUH 1f-else ais BeIOOpa 0gHOTO

M3 JIBYX aJIbT€PHATUBHBIX Iy T€H BBIITOTHEHH A IPOTPAMMBI.
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* [TpoBepsaTh NepeMEHHYIO Ha YeTHOCTh U HEYETHOCTH € [IOMOII[BIO Olepa-
TOpa B3SATHS [10 MOAYJIIO Yo.

* [Tucare Beipaxenusa if-elif-else, Mo3BOIAIOIHE OCYLIECTBIATD BBI-

60p M3 HECKONBKUX OIIIHI.

* Mcronp3oBaTh KII04eBBIE CI0BA and U O [/ OAHOBPEMEHHOM IIPOBEPKH
HECKOJIBKHX YCIOBHH.

* Mcnonp30BaTh onepaTtop not Ajs NPOBEPKH TOTO, ABJAETCS JTH BBIPAKe-
Hue 10xHbIM (False).

* O6BACHATD, KaK OYKBBI U APYTHE CUMBOJIBI COXPAHAIOTCA B BUJE YHUCIO-
BBIX 3HAUE€HMH B MIAMATH KOMIIBIOTEpa.

e Mcionbp3oBaTh Q)yHKuHI/I chr () mord () onna npeo6pasoBaHm{ CHMBOJIOB
B kog ASCII, a Takxe g4 o6paTHoro Hp606p330BaHI/IH KOJla B CUMBOJIBI.

* FI3MeHATh CTPOKH, UCIIONB3Ys PA3THYHbIE CTPOKOBBIE PYHKIIUH, HAIIPH-
Mmep lower (), upper () u isupper ().

® CKJIaI[I)IBaTI) CTPOKH M CHMBOJIBI C IIOMOLIBIO OIl€paTOpa +.

3apaum no NPOorpaMmmMmmupoOBaHMIO

LIT06IJI INOIIPpAaKTHUKOBATHCA B TOM, 9YTO Bbl U3y4YHJIN B 3TOH rjaaBe, I10-
npoby#ite pemutsh 9TH 3agayd. (Ecau Bl 3amin B Tynuk, neperanuTe
Ha caiir https://eksmo.ru/files/Python_deti.zip nns sarpysku rotossix
PpeleHHH. )

#1. LiBeTHble PO3eTKM U CNUPANN

s 6oee HATIAZHOTO peLIeHU 3aJa4 BEPHUTECh Ha C. 95 U B3IVIAHHUTE
Ha puc. 5.1 (ciupasb U3 po3eTOK U MajieHbKUX criupased). [Tonpobyiire
oTpesakTHpoBaTh nnporpammy RosettesAndPolygons.py Ha c. 108, uro6s
clielaTh PUCYeMYIO el0 CIIHpasb Pa3HOIIBETHOM, U, €CJIH XOTHTE, ITOMpPOo-
OyHTe 3aMeHHUTb MHOTOYTOIBHUKH Ha MaJIeHbKHE CIIMPAJIH, YTOOHI pe-
3yabTatr 6511 6OJIbIIe TOXOXK Ha puc. 5.1.
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#2. Monb3oBarenbCKne KaoUmn

st TpeHUpPOBKH pabOTHL C TEKCTOM CO3JaHTe yCOBEPIICHCTBOBAHHYIO
Bepcuio nporpammsl EncoderDecoderEN.py, xoTopast no3Bonsaa Gbl
[10JIb30BATEJII0 BBECTH COOCTBEHHOE KJIOYEBOE 3HAUCHME B JHUAMA30HE
ot 1 no 25, onpenensioniee, Ha CKOJBKO MO3UIIUH TpebyeTcs repeBU-
HYTb KOKXAYI0 OyKBY B coobLmeHHH. 3aTeM, B CTPOKe ¢ MapkepoMm @ mpo-
rpammel EncoderDecoderEN.py (c. 121), BMecTO TOTO 4TOOBI IEpeBUTaTh
OykBy Ha 13 mosunu, nepesBUHbTe OYKBY Ha BBeJJCHHOE [I0JIb30BATEIEM
KJII0YeBOE 3HaYEeHHE.

YT006BI pacKOAUPOBATH COODIIEHHE, ITepeJaHHOE B IIPOTPAMMY C APY-
UM KJIOYOM (faBaiiTe AJs mpHUMepa OyaeM HCIIONb30BATh KJIIOYEBOE
3HavyeHue 5, uTobsr 6ykBa A crana F, B crana G u Tak manee), 4eJ0BekK,
[OJIy 9alOIIUI COODIeHNe, JO/IKEH 3HaTh Kiatod. [Tonydarens cmoxer
pacuindpoBarh coobiieHHEe ¢ TOMOIIBI0 0OpaTHOro KiIoo4a (26 MUHYC
KJII0YeBOe 3HaueHHe, 26 — 5 = 21), takum obpasom, F Bo3BpamaeTcs
k OykBe A, Torna kak G orsaTh CTAHOBUTCS B | Tak jaiee.

Eciu BBl XOTHTE yIIPOCTHUTD UCIIOJIB30BAHKE IPOTPAMMBI, /ISl Hadaia
CIIPOCHTE, XKeJAeT JH [0b30BATE/Ib 3aKOJHPOBATH UIH PACKOJUPOBATDH
coobieHue (3 UIH P), 4 3aTeM 3aIIPOCHTE Y TOTb30BATeIs KII0UYeBOE 3Ha-
YeHHe, KOTOPOe BBl COXPAHUTE B MIePeMEHHON key (KOJMYeCTBO MECT,
Ha KOTOpOe HY)XHO IepeaBUHYTh OYKBEI). Eciu monp3oBarenio HyKHO
3aKOQMPOBaTh COODIIEHME, B CTPpOKe © mprbaBbTe BBEJCHHOE KIIOUEBOE
3HaYeHHeE K KaXKI0M OYKBe, HO, €CJIM [T0JIb30BATE0 HYKHO PACKOIHUPO-
BaTb COODIIEHME, K KaXKXA0M OykBe npubasbre 26 — key. OTnpassTe Ty
[IPOTPaMMYy APYTY — H 0OMeHSIHTeCh coObIeHusIMu!




lmaea 6

CJIYYAMHOE BECEJILE M MIPbI:
HA YAAYY!

B rmaBe 5 MBI mporpaMMHpPOBaIM KOMITBIOTEP Ha IPUHATHE PENIEHUH Ha OCHO-
Be yca0BHM. B aT0¥1 raBe Mp1 OyieM IpOrpaMMHUpPOBATh KOMIIBIOTEP Ha BBIOOP
cy4arHOro yucia B guamnasone ot 1 go 10, urpars B «Kamens, HOXHHULIBL, OY-

Mary» M Jaxe 6pOC3Tb HUI'paJbHBIC KOCTH M BbITACKHMBATb KapTy M3 KO.TIOI[bI!

Bce aTu urper 06beuHACT OjHA 00WIAA Ujed, a UMEHHO — CY4AlHOCTb.
Mbr XO0THM, 4TOOBI KOMITBIOTEP BBHIOHPAJ CAy4YalHOE YHCIO B JHAMAa30HE OT 1
no 10, a Mer Oyzem yrafbpiBaTh 9TO YUCI0. MBI XOTHM, 4TOOBI KOMITBIOTEP CITY-
qarHbIM 00pa3oM BbIOMpas KaMeHb, OyMary MM HOMXKHHUIIBL, 4 3aTeM MBI Oy-
lieM BBIOMpATh, YeM UTPaTh, U CMOTPETh, KTO mobeani. Bee aTu mprumeps mioc
HTPBI B KOCTH U KAPTHI HA3BIBAIOTCA adapmusimu uzpamu. Korga, urpas B KocTH,
MBI 6pocaeM IATh KyOHUKOB, KaXK/BIH Pa3 MBI [IOy4aeM OTIUYHBIN OT [Ipe/bl-
AyIIero pe3ynbTaT. FIMEHHO 3TOT 9I€MEHT CIyYalHOCTH AeaeT TaKHe HUTPb
HHTEePECHBIMH.
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Mo:xHO 3anporpaMMHpOBaTh KOMITBIOTEpP Ha CIy4YalHOe roBejeHue. B A3bI-
ke Python ectb 0cobr1i1 Moy oA HasbiBaHMeM random, MO3BOAIOLMIT HAM
CHMYJIHMPOBaTh CIy4aiHbi Beibop. Mcnonssyiite mogyap random ais oTpu-
COBKHM Ha dKpaHe CAYYaHHBIX QUTYP MJIH /s IPOTPAMMHPOBAHUS a3aPTHBIX

urp. JlaBaiiTe HaUHEM C UT'PBI Ha yTabIBAHHUE.

Mrpa Ha yraabiBaHue

Mpr MoKeM HCITOIB30BATH CIyYaHHbIE YHC/IA B KJIACCUYECKOM UTpe Ha yTa/blBa-
Hue «bonbme-Mensie». Oaun UTpok BeiOMpaeT 4ucIo B fuamnazoxe ot 1 go 10
(nnu ot 1 o 100), a BTopo#t — mbITaeTcs ero yrajars. Ecin HazBaHHOE UM
YHCJIO CIUIIKOM OOJIbIIOE, HI'POK IIBITAETCS Ha3BaTh MeHbInee. Eciu ke Ha3BaH-
HOE UI'POKOM YHCJIO OKa3bIBAETCS CIHIIKOM MaJIeHbKHUM, TO UTPOK IIBITACTCS
Ha3BaTh Oosbllee Ynca0. Eciu urpok yraasiBaet 4ncio — oH nobeau!

Mpbr yixe 3HaeMm, Kak CpaBHHBATh YHCJA C IOMOMLIbIO BhIpaxKeHUs 1f, MBI
TaK)Ke 3HaeM, KaK I0Jb30BaThCA NUKJIOM While M KaK COXpPaHATH IOIBITKH
¢ momoIbio input (). EAMHCTBeHHBINI HOBBIN HABBIK, KOTOPBIH MBI JOJIKHBI
HU3Y4HUTb, — 3TO T€HEPAIUA CIYyIaHHBIX YHcea. MBI MOkeM JesaTh 9TO € TOMO-
IbI0 MOAYJA random.

CHauaa HaM He0OXOAHUMO UMIIOPTHPOBATH MOAY/Ib random ¢ MOMOILIO
KOMaHJbl import random. Ber moxere HOHPO6OBaTb 3Ty KOMaHAy B 060-
JIOUKe Python, JJI 9TOTO BaM HYKHO BBECTH C KJIABUATyphl import random
u HaxaTh kiaaBumry Enter. B Mozayie peannsoBaHO HECKOTBKO pa3HBIX PYyHK-
LUH [ TEHEPALMH CIYYalHOTO Yuciaa. Mbr GyemM UCronb30BaTh GPyHKIIHIO
randint () /s TeHepauH CIY4aiH020 1es1020 YUCLA. CDYHKL[I/IH randint ()
OMJIA€T OT HAC MOJYYE€HUA JBYX apT'YMEHTOB, TO €CThb ABYX 3JIEMEHTOB JIaH-
HBIX, KOTOpPbIe MBI OYZeM YKa3bIBaTh MEXAY CKOOOK IocJie UMEHU byHKIHH:
HauMeHblllee U HauboJblee YUcaa AHUala3oHa. YKa3aHHe B CKOOKaX HaUMEHb-
IIero ¥ HauOOJIBIIEro YUCIa COOOIUT ¢yHKuu randint () TpaHUIE AHUaa-
30Ha, U3 KOTOPOI'O MBI XOTHM BBIOHMpATh CIydYaiHbIe YHCIa. BBepguTe ciaenyo-
mue koMaHasl B IDLE:

>>> import random
>>> random.randint (1, 10)

Ha gto Python OTBETUT BBIBOZOM CIydalHOro yuciaa ot 1 go 10 sxzmouu-
mensHo (4TO O3HAYAET, YTO CAydJarHOe uynciao Oyaer BKaodaTh unciaa 1 u 10).

ITonpobyiite BBecTH KOMaHAy random.randint (1, 10) HeCKOJIbKO pa3
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U ybenuTech, YTO MpPOrpaMMa Kask/JblH pa3 BbIJA€T HOBOE CJHy4YalHOE YHC-
no. (IToxnckaska: Bbl MOXeTe UCIOIb30BaTh coyetanue kaasum Alt+P un
Command+P 8 macOS, 4To6b MOBTOPUTE MOCTENHIOK BBEJEHHYIO KOMAHY

6e3 He0OXOAMMOCTH IIOBTOPHO HAOUPATh €€ C KIaBHATY PbL.)

Eciu Bl HOBTOpHTE 3Ty KOMaHAY MHOTO pa3 (xoTs 651 10 pas), To 3ameTHTe,
YTO YHCJIa UHOTAA IIOBTOPAIOTCH, OJlHAKO HUKAKOM OTCJ/Ie;KHBAEMOH I10CIe0Ba-
TeJIbHOCTH B YHCJIAX, Ha IIEPBBIH B3IVIAL, HET. TaKHe YMCIa Ha3bIBAIOT 72C€800-
CAYUAiHbL MY GUCTAMHU, TIOTOMY YTO OHHU HeE €CTb 0e#CmeumensHo ClIydalHbIe
(pyHKnusa randint coobiaeT KOMIBIOTEPY, KAKOE YHCJIO «BBIOPATh» CIEAYIO-
MM, OCHOBBIBASICh HA CJIOXKHOM MaTeMaTHYeCKON (OpMyIIe), OZHAKO TaKHe

YHCTIA Kaxymcs CJ'IyLIaI;IHI)IMI/I.

Hasarite onpobyem paboty moay:s random B mporpamme GuessingGame.py.
Benure crenyromuit kox B HoBoe okHO IDLE nnu ckawaiite ero c cafira

https://eksmo.ru/files/Python_deti.zip.

GuessingGame.py
® inport random
® the number = random.randint (1, 10)
® guess = int (input ("Yrananre umcio or 1 mo 10: "))
® while guess!= the number:
(5] if guess > the number:
print (guess, "Cioumkxom Benmko. llonpoOy¥Te cHoBa.'")
(6] if guess < the number:
print (guess, "Ciumxom Majio. llonpofyirTe cHoBa.'")
(7] guess = int (input ("Eme ozmHa nomneiTxa: "))
® print(guess, "lpaBunbHoe uucio! B nobemmmm! ™)

B cTpoxke O Ml HMIIOPTHPYEM MOZAYJb random, KOTOPBIHI IPefOCTaBIIeT
HaM JOCTYII KO BCEM (byHKLU/IHM, OIpeJe/IeHHBIM B Kjlacce random, B TOM YHC-
Je U K (JloyHKuI/H/I randint (). B CTpOKe (2 BY38 YKa3bIBaeM UMSA MOAYJA random,
CTaBMM TOYKY — M BIIMCBIBAEM UM (1)YHKI_[I/II/I, KOTOPYIO MBI XOTUM MUCIIOIL30-
BaTh, TO ecThb randint (). MsI nepenaem dynkuunu randint () aprymeHTs 1
1 10 ¢ TeM, YTOOBI JTaHHAA (byHKuI/IH CreHepHpOBasa IICEBJOCTYYalHOE YHUCIIO OT 1
1o 10, MBI TaK:Ke COXpaHAEM 3TO YHCJIO B IlepeMeHHON the number. Drtou 6YI[€T

TO CaMO€ CEKPETHOE YHCJIO, KOTOPOEC ITOIIBITACTCA OTIalaTh I1OJIb30BATE/Ib.

B ctpoke (3) Mbl IpocHM MOIb30BaTEIs BBECTH Hayraza dyuciao ot 1 go 10,
OLIEHMBAEM YHCJIO M COXPAHSIEM €ro B IepeMEeHHON ¢ UMeHeM guess. Hamr ur-

POBOII I[MKJI HAaYMHAEeTCA ¢ BeipakeHHsA while B crpoke @. Mer ncrnonssyem
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orepatop != (He paBHO), YTOOBI IOHATD, He PABHO JIH BBEZAECHHOE I101b30BATE/IEM
YHCJIO CeKpeTHOMY. Ecin 1oap3oBaTess yraaslBaeT YHCIO C IIEPBOH MOMIBITKH,
BBIpa)XKeHHE guess != the number pacueHuBaeTcs Kak 1oxHoe (False) —
H IIMKJ while He BBIIIOJHACTCH.

Ecnu BBeieHHOE HayTaJ 11OIB30BATEIEM YHC/IO HE PABHO CEKPETHOMY YHC-
JIy, TO C ITIOMOIIBIO BhIpakeHUH 1f B cTpokax @ u @ mbI mpoBepsieM, He OBLIO K
BBEJICHHOE YHCJIO CIUIIKOM OosbmuM (guess > the number) HIH CIUIIKOM
MaJIeHBKUM (guess < the number), mocse 4ero BBIBOAUM COOOIIEHHE, IIPOCH-
1jee I10/Ib30BATe 1A IOMbITATHCSA OTIAAATh ellje pa3. B cTpoke @ Mbl npuHIMaeM elie
OIHY IIONBITKY IOIb30BaTE/IA M IIOBTOPHO 3aITyCKaeM BBINIOTHEHHe HHUKIa. LIuKir
OyzeT MOBTOPSATHCSA A0 TeX MOP, [IOKA [T0Ib30BATEb HE YTaJaeT YHCIIO.

Crpoxka @ BbIONHsETCS, KOT/[A IIOIb30BATE/ b YTafal YHUCJI0, MBI COODIIaeM
eMy IpaBHJIBHOE YHCI0 — M IMporpaMMa 3aBepmaerca. Ha puc. 6.1 mokazansr

PE3yaAbTaThl HECKOJIBKHNX TECTOBBIX 3aITYCKOB IIpOTpaMMBbI.

Fé Python Shell — o X
Eile Edit She]l Debug Options Windows Help
e oAk BT e T = — j

>

¥ranaiTe wmcno or 1 mo 10: 5

5 cmmxoM semurxo. [HonpoByiTe cHoma.

Eme oaxa nonsrxa: 3

3 cmvmxom Besmxo. HoopoBylire cHoBa.

Eme omMa nmonuTxa: 1

1 covmroM mano. Honpobylite cxosa.

Eme omHa ponuTka: 2

2 npasmnstoe uwmcno! Bu nobemama!

> RESTART

>

¥rapawiTe wicao or 1 mo 10: S5

5 manc. Honp liTe cHOBa.

Eme onma nonuTra: 8

8 covmxon senmxo. [onpofyiiTe cHoBa.

Eme omMa nonurxa: 7

7 npasmnbHoe umcro! Bu nofemams!

>3 RESTART

>>>

¥ranafire uvcno or 1 mo 10: 5

5 cmmxoM mano. lMonpoByfire cHoma.

Eme onna nonurxa: 7

7 npammneroe umcno! Bu noBemama!

> [ |
|Ln: 27/Col: 4

Puc. 6.1. Mporpamma GuessingGame.py, npocswas nonb308aTens yragats YACA0
60rbLUe UM MeHbLIE BBEAEHHOrO AS TPEX PA3HBIX CIYHYAMHBIX YMCen

ITpu nepBom 3amycke Ha puc. 6.1 Moab30BaTETb BBEJ HAyTa YHC/IO 5, Ha UTO
KOMIIBIOTEpP OTBETHII, YTO 5 — caHIIKOM Hosbiroe yucio. Torga mons3oBaress
BBEJ HayraJ 9HCJIO 2, HO 2 OKa3aJ0Ch CIMIIKOM MajJeHbKHM uncioM. Torga
[I0Ib30BaTE/Ib [TOIIPOOOBaT yrcao 3 — u okasasucs npas! ITocaenoBarensHoe
Ha3bIBAHME HAYTaJ| YHCEJ B 1Ba pa3a OoJIblle MM MEHbIIIE BO3MOXHBIX BapHaH-

TOB, KaK Ha puc. 6.1, HasbBaeTCst Ounaprsim nouckom. Ecin urpokn obydarcs
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3TOM CTPATETHH, TO OHH CMOTYT yragaThb 4uciao oT 1 go 10 3a ueTslpe MOMBITKH

nnu gaxe osictpee. Kaxaeiin pas! ITonpo6yiire!

Y0068l caemaTs mporpaMmy 6osiee HHTEPECHOMH, BbI MOIJIH Obl H3MEHHTH 3HaUe-
HUs [lepefaBaeMbIx GyHKuuH randint () apryMeHTOB, HalIpUMep 4TOOBI CreHe-
puposats uncso ot 1 1o 100 mu 1o eue 66mbuiero yncaa (He 3a0ybTe H3MEHHUTH
Y TIPUIJIAIIEHHS K BBOAY). BBl Takske MOIIH GBI CO3aTh IIepeMEHHYI0 number
of tries, K 3HAYEHHIO KOTOPOI IpubaBsanack Obl 1 MPH KaKAOH HOBOH I10-
IBITKE YIaJaTh YHCJIO, YTOOBI OTCICKHUBATD KOJTHUYECTBO ITOMBITOK ITOJb30BATEIS.
B xoHIe pabOTHI MPOTPaMMBbl pacriedaTanTe KOJIUYECTBO MOMBITOK, YTOOBI MOJTb-
30BaTeJb BBIACHHUI, KaK XOPOIIIO OH CIIPaBHJICA ¢ 3ajaHHeM. B kauecTBe momonHu-
TEJIBHOTO 3aJJaHH s BBl MOXKETE CO3/1aTh HOBBIM BHEITHHUH I[UKJI, KOTOPBI CIIPAIIH-
BaJ1 OBl y [T0JIB30BATEIS], XOUYET JIK OH CHITPATH ellfe Pa3 [MOC/Ie Yra bIBAHUS YHCIIA.
ITonpobyfiTe co3maTh TaKkyo IPOrpaMMy CAMOCTOSITENBHO U IEPEHINUTe Ha CAlT
https://eksmo.ru/files/Python_deti.zip nns 3arpysku npumepos penienus.

B MozyJie random eCcTb U JpyTrHe IoJe3Hble (byHKLU/II/I Ha ocHOBe randint ().
[aBaiiTe Bocionb3yeMcs UMHU A CO3LAHUSA HHTEPECHOM BU3YaTIHU3aLHH: 3a-
MOJTHUM 3KPaH CITHPAIAMH CIYYaHHBIX Pa3MEPOB U [IBETOB, HAIIPUMEP, KaK I10-

Ka3aHo Ha puc. 6.2.

T4 Python Turtle Graphics (He oreeuser) =

Puc. 6.2. Cnupanu cnyuasiHbix pa3mepoB U LBETOB, OTPUCOBAHHbIE
nporpammoii RandomSpirals.py B cnyuariHbix yyactkax akpaHa
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IToxgymarite Haj TeM, Kak OBl BBl HAIIHCAJIH [IPOTPAMMY-aHAJIOT TOMH, 9TO CO-
3pasa ¢purypy Ha puc. 6.2. Bol yxe 3HaeTe noumu Bce TPIOKH, HEOOXOLHUMBIE [/
OTPHUCOBKH TaKUX CIYYaHHBIX CIIHpaseil. Bo-mepBEIX, ¢ IOMOIIBIO LIUKIOB BBl
yMeeTe pHCOBATh CITMPAJN Pa3HBIX I[BETOB. Brl ymeeTe renepupoBats ciaydai-
HBI€ YMCJIA U UCII0JIb30BATh HX JIJI1 YCTAHOBKH KOJMYECTBA IIOBTOPEHHH IJUKJIA
for KaxA0M CHpasnd. DTO MO3BOJUT U3MEHATH pa3Mep CIIHUPaIH: YeM OO0Jb-
e UTeparui UK/, TeM OOJIbIIe CIIHPaib, COOTBETCTBEHHO, MEHbIIEE KOTH-
YeCTBO UTEPALMI CO3JACT MEHbIIYIO criupaib. /laBaliTe mocMoTpuMm, 4TO emie
HaM NOTpebyeTCs AJIs MO3TAHOTO IIOCTPOCHHS IPOrpaMMbl (OKOHYATEIbHAS
Bepcus nporpaMmmsl RandomSpirals.py npescrasiena Ha c. 136).

BuiGepu uBer, no6oi uBer

OpHUM 13 HOBBIX HHCTPYMEHTOB, KOTO-
pBIMU HaM OyzeT HeOOXOJUMO BOCITOb-
30BAThCS, SBJIAETCA BOBMOXKHOCTH BEIOOpa
CIY4aMHOTO I1BeTa. MBI 3aIIpOCTO MOKEM
9TO OCYI[ECTBUThH C IIOMOIIBIO APYTO-
ro MeToxa Moayas random, a UMeH-

HO, random.choice (). Pyuknus

random.choice () npUHHMaeT CIUCOK
HJIN JPYTYIO KOJIJIEKI[UIO B KAYeCTBE ap-
rymeHTa (YKa3bIBaeTcs B CKOOKax) U BO3-
BpaI[aeT CIy4YarHbIM 0Opa3oM BbIOPAHHBIH 371€MEHT STOH KOIeKIUH. B Hamem
cJlydae MBI CO3/JaiIM CITMCOK LIBETOB U 3aTeM IepeJaJiuM 3TOT CIIHCOK METOAY

random.choice (), 4T0o0OBI IOy YUTh CﬂyqaﬁHblﬁ IIBET JJIsI CBOEH COMpAJIH.

Bsr MmoskeTe onpoboBath 3T0 B KOMaHAHOH 0b6omouke IDLE:

>>> # TloJlyyeHMe CJIyuaMHOTO LBeTa

>>> colors = ["red", "yellow", "blue", "green", "orange", ¢
"purple", "white", "gray"]

>>> random.choice (colors)

'orange'

>>> random.choice (colors)

'blue’

>>> random.choice (colors)

'white'

>>> random.choice (colors)

'purple’

>>>
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B sTOoM KO/le MBI BHOBB CO3/J1a/IM HAIIEI'O CTAPOro JpyTa — MepeMeHHYIO
colors, KOTOPYIO IPHPABHSAIM K CIIUCKY Ha3BaHHUI L[BETOB. 3aTeM MBI BOC-
oIb30BaIuCh GyHKUHed random.choice (), mepenas el nmepeMeHHYIO
colors B KadecTBe aprymenTa. JlaHHas QyHKIHA cIyd4alHBIM 0Opa3oM BBI-
GupaeT nBeT U3 crrucKa. I1pu mepBoM BI30BE MBI [TOJYYHIH OPAHIKEBBIN 1IBET,
IIpH BTOPOM To1y0OH, pu TpeTbeM Oesblil 1 Tak ganee. Jlanuas QyHKIUA
MOJKET BEPHYTh HaM CIyYaHHBIM 00pa3oM BBIOPAHHBIN IIBET, KOTOPHIH MBI
HCIIO/Ib3yeM JI/I HACTPOMKH PYYKH UepenaliKky repej HadaJloM pHUCOBAHHUA

Ka)XJ0H CIIHpaJI.

Yuumcesa koopanHaumm

HaM OCTa/JI0Ch peLHI/ITb O,Z[Hy np06HeMy, a4 UMEHHO — KaK 3aCTaBUTb crmpa—
JI1 paCHpCIIGJII/ITI)CH I10 BCC’My SKpaHy, B TOM 4YHCJI€ B HpaBOM BCPXHCM " JIEBOM
HHUXHEM erIax. ,H.HH TOTO tITO6bI HNMETH BOZMOXHOCTb CIIy‘IaI‘;IHbIM 06pa30M
IToMenIaThb CHI/IpaIII/I Ha SKpaHC qepenamKI/I, HaM H€O6XOIII/IMO Hay‘{I/ITbCH IIOHU-

MaTb CUCTEMY KOOPJAHHAT X U )y UCIIOIb3yeMOH HaMmu cpexsl Turtle.

KapresnaHckue KOOpAUHATDI

Ecau BBl M3y4danu reomMeTpHIo, TO BBl yiKe 1Y
BH/JIEJIM KOOPAHHATEI (X, y) Ha THHOBAHHOM
OGymare B KJIETKY, KaK Ha pucC. 6.3. DTo Tak

Ha3bIBAEMbIE KaApme3uancxue KOOPIUHATHI, Can HZE)
[IOJy YMBIIHE CBOE Ha3BaHHE B 4eCTh (paH- '

nysckoro maremaruka Pene Jlekapra. Ou  ° ©,0) "x
[IePBBIM MOJIIHCAT TOYKH Ha IIKaJie TapHBbI- s 2

MU nHppaMU, KOTOpbIe MBI TeIleph HA3bIBa- *G.-3)

eM K0OpOUHAMAMU X U ).

Ha rpacduxke Ha puc. 6.3 uepHas ropu- v
Puc. 6.3. [paduk c yeTbipbms
TOYKAMM M X KAPTE3UAHCKMMM (X, Y)
KOOPAMHATAMM

30HTa/IbHAs JIMHHUS Ha3bIBACTCS 0Cb/0 X, DT
OCh HallpaBJieHa cjeBa HampaBo. UepHas
BepTHUKAIbHAS JIMHHUSI — 9TO 0Cb ), OHA Ha-
[paBjieHa CHU3Y BBepX. 1OYKa repeceyeHus
oceit (0, 0) Ha3pIBACTCS YeHMPOM KOOPOuHAM, TAK KAK BCE OCTAJIbHBIC TOYKH
Ha IIKaJIe TIOATTHUCHIBAIOTCA KOOPAUHATAMH, OTMEPAEMBIMU OT 3TOH TOUKH. Boc-
pUHHUMANTe [EHTP KOOPAMHAT KaK [IeHTP Bamero skpaHa. JIobas Touka, Ko-
TOpYIo BaM TpebyeTcst HaUTH, MOKeT ObITh 0003HaUYeHA KOOPAUHATAMHU X H Y,
Ha4YMHAsA OT LIEHTPA KOOPAMHAT U IIepeMEIasCh BIIPABO HJIH BJIEBO, BBEPX HJIH

BHH3.
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Ha rpaduke MBI TOAIHCHIBAEM 3TH TOYKH JBY M KOOPJHUHATAMHU B CKOOKAX,
paszieleHHBIMH 3anATOMN: (X, y). IlepBoe umcio, koopanHaTa X, FOBOPUT HaM,
KaK [aJIEKO BJIEBO HJIH BIIPABO MBI [I€PEMECTH/IHCH, TOI/Ja KAK BTOPOE YHCIIO,
KOOpPJHHATA Y, YKa3bIBaeT Ha Hallle IlepeMellleHHe BBepX Uau BHU3. [Tomoxu-
TeJIbHBIE 3HAYEHHUS X TOBOPST O MEPEMEIICHHH BIIPABO OTHOCHTEJIBHO LIEHTPA
KOOPZAMHAT, a OTPHLIATeIbHbIC 3HaUeHU X — BieBO. [ ook uTe1bHbIC 3HAYCHU A
Y TOBOPAT HaM [1€PEMECTHTHCSA BBEPX OTHOCHTEIBHO LEHTPa KOOPAHUHAT, 4 OT-

pHULATCJIbHBIC 3HAYCHHN A ) — BHH3.

Bsrisuute Ha TOukH, 0603HaueHHBIe Ha pUC. 6.3. Touka B mpaBoM BepxHeM
yIJy HOAIMCAaHa KOOpAUHATAMHU X U ) (4, 3). YTOOBI HAFITH MECTOIMONOXEHHE
3TOM TOYKH, HAM HYKHO HadaTh ¢ HeHTpa koopauHar (0, 0), mepemecTUThCA
Ha 4 KJIeTKH BIIPAaBO (TaK KaK KOOPAMHATA X — IOJIOKUTENbHOE YHCIIO 4), a 3a-
TeM Ha TPU KJIETKH BBepX (TaK KaK KOOPAHHATA Y — MOJOXKHUTEIbHOE YHCIIO 3).

st Toro 4To6bI JOUTH 4O TOYKH B [IPAaBOM HHKHeM yriay (3, —3), HaMm He-
00X01MMO BEPHYTHCA K LIEHTPY KOOPAHUHAT H OTCYNUTATH BIIPABO TPH KJIETKH,
W feneHus. B aToT pas koopanHaTa y — OTpHILATENBHOE YHCJIO —3, TOITOMY
MBI IlepemeniaemMcs Ha 3 neneHus exu3. [lepemeniennsa Ha TpH JeneHHUA BIIPaBO
Y Ha TP AeJCHHUs BHU3 IPUBOAUT HAC K TouKe (3, —3). UTOOBI IpUIATH K TOUKE
(—4, 2), MBI epeMelaemMcs Ha 4 IeJeHUS 6260 OT LIEHTPa KOOPAHHAT, a 3aTeM
BBEpX Ha 2 [ieJIeHUs K TOYKe B JIeBOM BepxHeM yriy. HakoHer, 4To6bl monacts
K Touke (-3, —2), MBI ITepeMeIaeMcs BlIeBO Ha 3 JleJIeHHs, a 3aTeM Ha 2 IeJeHUs

BHH3 — M JOXOOHUM OO HY)KHOI;I TOYKH B JIECBOM HHMIKHEM YTITY.

YcraHoBKG CRYHQWHOW NO3MLMM HEepPenawKm

ITpu pabore ¢ rpapuroit Turtle Graphics Ml MOkeM mepemernaTs yepenani-
Ky oT neHTtpa koopaunar (0, 0) B m00yI0 APyTryio TOYKY Ha 9KpaHe, IPOCTO
COOOMIMB KOMIIBIOTEPY KOOPJHUHATHI X 1y HOBOH TOYKH C ITOMOIIBIO KOMaHIbI
turtle.setpos (x, y). HasBanue ¢)YHKHHH setpos () — 3TO cOKpale-
HUe OT AHIJIMHCKOTO «Set position» — yCTaHOBUTSH no3unuio. Jlanuas GyHKIMs
yCTaHaBIMBaeT YePerallKy B IO3HUIJUIO B COOTBETCTBHUH C MepeJlaHHBIMU HAMHU
koopnuHaTaMu x U y. Hanpumep, komannga turtle.setpos (10, 10) mepe-
MecTUT yepenamky Ha 10 geseHuit BrpaBo 1 Ha 10 feleHUI BBEpX OTHOCHTE/Ib-

HO IIEHTpPa 9KpaHa.

Ha xommnproTepe B KauecTBe JjeJeHUS IMKAAbl HCIIOJAb3YeTCA HAII CTApPbIH
APYT — nuxcens. Takum o6pa30M, KoMaHzaa turtle.setpos (10, 10) me-
pemectut yepenamky Ha 10 nukcesen Brnpaso 1 Ha 10 muKcesnel BBepxX OT-
HOCHTEJNBHO IIEHTPa 9KpaHa. 1aK KakK MHUKCEJIH OYeHb MaJeHbKHE — OKOJIO
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1/70 nrorima (0,3 MuanumeTpa) nan Ha OOJIBIIMHCTBE JUCIIEEB elle MEeHbIIIE,
TO HaM, BO3MOXXHO, otpebyercs nepemenarscst Ha 100 nukceei 3a pas3. PyHk-

s setpos () MoxeT 06pabarsiBaTh T00ObIE IT€pejaBaeMble € KOOPAHHATHI.

Jlns TOro 4ToOBI IEPEMECTHUTH YEPEMAILIKY B CIydaliHOE MOTOKEHHE Ha dK-
paHe, MBI CTeHEPUPYEM Mapy CAYyYaMHBIX YHCEJ, X U Y, 3aT€M BOCIIOIb3yeMCs
KOMaHZOM turtle.setpos (x, y) g TOro, 4TOOBI IEpEeHEeCTH YePeIalIKy
B TOUYKY C 3TUMHU KoopauHaTaMu. OJJHaKo, Ipesk/e YeM NepeMen|aTh 4epernaliky,
HaM HeOOXOZMMO OTHATH ee Py4Ky OT 9KpaHa C MOMOIIbI0 pyHKIHH turtle.
penup (). ITocne mepeHoca yepenamky Ha HOBYIO TTO3UIIUIO MBI BHI3BIBAEM
¢yHkumio turtle.pendown (), 9T06B OOPATHO OMYCTHTH PYUKY Ha SKpaH
M TeM CaMBIM IIO3BOJIUTh prUcoBaHHe. Eciu MbI 3a0yaeM MOAHATH Py UKy, TO Ue-
pemaiika OygeT pHCOBATh IPAMYIO THHHUIO [0 Mepe MepeMeIleHHs [0 SKpaHy
IpH BBIIOTHeHHH PyHKUHH setpos (). Kak Bel MoxeTe BuaeTs Ha puc. 6.2,
HAM He HYXHBI JIMIIHUE THHUH Mex 1y crnupansmu. Ham xox 6yzer BoirisaaeTs
CIeAYOMHUM 0OpasoM:

t.penup ()
t.setpos (x, V)
t.pendown ()

Qyukuus setpos () B COYETAHUHU C TAPOH CIYUYAMHBIX YHCEI, UCIIOIb3Yye-
MBIX B Ka4eCTBE KOOPAHHAT (X, ), IO3BOUT HaM pa3MeIlaTh CIIHPAIH B Pa3HbBIX
NO3UIUAX Ha dKpaHe. Ho kak HaM y3HaTh, KaKOH AHAINIa30H HCIIOIb30BATh [/
reHepaIuy CIy4YarHbIX 4hce1? OTOT BOIPOC NPHUBOAUT HAC K IIOCTEAHEH MIPO-
6s1eMe, KOTOPYIO HaM HEOOXOJHUMO PEIIUTh Ha Iy TH CO3AaHHs IIPOTPaMMBbI pH-
COBAaHMA CIYYAMHBIX CIIHpaJeH.

Kakos pasmep xoncra?

TCHCPB, KorJa MbI 3Ha€M, KaK YCTAaHOBHTDb Y€pPECIIAlIKY B Cﬂy‘{afIHYIO ITO3HUII IO
B OKHE, MJIM Ha XOJICTE, Y HaC OCTaJIacCh HCpCI_HCHHOI;I TOJIBKO OJJHa npo6neMa: KaK
HaM Y3HaTb pa3Mep XOJICTa? MbI CMOJKEM CT€HEPpHPOBATb cnyqaﬁHoe YHCJIO OJ14
YCTaHOBKH KOOpPJAHHAT X 1) U HApHCOBATH B 3TOM TOYKE CIIMpaJjib, HO OTKYyJa
HaM 3HaTb, YTO BbI6paHHaH TOYKa HAXOJHUTCA B BI/I,ZlI/IMOI;I YaCTH OKHa, a HE BHE
OKHa: ITpaBec, JICBCEC, BbIIIC UM HHMIKE ero?

Yr0o06BI OTBETHUTD HAa BOIIPOC O pa3dMepe XOJCTA, HAM HYKHO BOCIIOJIb30BATh-
ca eme aByMA pyHkunamu: turtle.window width() mturtle.window
height ().IlepBas usstux pynxumi, turtle. window width (), coo01IaeT Ham
IIUPUHY OKHa Turtle B mukcensax, Torna Kak (1)}7HKLH/IH turtle.window height ()
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BO3BpalllaeT BBICOTY OKHAa B ITHKCEJIAX, TO €CTh
KOJIMYECTBO MHUKCeJNeH OT HH)KHEH KPOMKH OKHa
no BepxHeit. Hanpumep, okno Turtle Ha puc. 6.2
nMeeT MUPHUHY 960 NHUKCeNeHd U BBICOTY —

810 mukcenemn.

q)yHKuHH turtle.window width ()
u turtle.window height () momoryr Ham
CO CTyYaMHBIMU KOOPAMHATAMH X U ), OTHAKO HAM
HY’KHO IIPEO/I0ETH ele OfAHO npenstcrere. Kak
BBI IOMHUTE, IpH pabore ¢ rpaduron Turtle nentp
OKHa fABJAETCA LIeHTpoM KoopauHat, uu (0, 0).

Ecnn Mpr mpocTo crenepupyem ciydaitHOE YHCTIO

Mexay Ou turtle.window width (), Bo-nep-
BBIX, MBI HUKOIJJA HUYETO He HAPHUCYEM B JIEBOM
HHUXXHEM YIJy OKHa, TaK KaK JJd 3TOTO CEKTOpa
06e KOOPIMHATEI [T0 OCSM X M Y BCerJa OTPHLIATebHbIE, OJJHAKO YHCIO MEKAY
Outurtle. window width () Bcerma monoxuTenpHOE. BO-BTOprX, €CJIK MBI
Ha4YHEM C [IEHTPa U JOUAEeM 0 TOYKH turtle. window width (), To OKaxeM-

CA AAJICKO 3a ITpeAcIaMHr HpaBOI;I KpOMKH OKHa.

HaMm HyXHO He TOJBKO IMOHATH HIMPUHY U BBICOTY OKHA, B KOTOPOM HaM
NpeICTOUT PUCOBATh, HO TaKiKe OINpeJeTHUTh AHAMa3oH KoopauHar. Hanpu-
Mep, ecJIH HNIMPHUHA Hallero okHa 960 MHKceled U IeHTp KOOPAHHAT HaXOJUTCS
B LIECHTpPE OKHA, HAM HY3KHO 3HaTh, Ha CKOJIBKO ITMKCEJIEH MBI MOKEM IepeMe-
CTHTBCA BIPaBO 6€3 MOKMUJAHUS BUAUMOM 00sacT oKkHa. Tak kak Touka (0, 0)
HAaXOJUTCH B CepeHHe OKHA, TO €CTh JIeJTHUT €ro IOI0JIaM, BCe, YTO HaM HYX-
HO C/leJIaTh, — Pa3/le/IUTh IIUPHUHY Ha ABA. EcIM [[eHTp KOOpAMHAT HAXOAUTCS
B LIEHTP€e OKHa MU PHHOM 960 nHKceeH, TO OT IIeHTpa KOOPAHHAT BIIPaBO U BJle-
Bo nomemaercs 480 nukceneit. luanason koopauHats x Oyner or —480 (1eBbie
480 mukceseit ot HeHTpa KoopauHar) 1o +480 (480 muxcesel cripaBa OT LeHTpa
KOOPZAMHAT), UJIH, HHBIMU CJIOBaMH, oT —960/2 no +960/2.

Jl7st TOro 4To6Bl HALl JUATIA30H MOAXOAMII /IS OKHA TI060T0 padmMepa, Mbl
3aJjaJUM JHAIIa30H KOOPAHHAT X CIeAyomuM obpazom: oT —~turtle.window
width()//2 po+turtle.window width () //2. leHTp KOOpAMHAT TaKXKe
HaXOJUTCA 110 LIEHTPY OKHA OTHOCHTEJBHO ero BEepXHEH M HHMKHEH KPOMKH,
[I09TOMY HaJl U IO LeHTPOM ecTh turtle.window height () //2 nukce-
nei1. B oboux cirydasx Mbl HCIIOJIb3yeM OIlepaTop LeJI0YHCIEHHOTO AeleHus / /,
4TOOBI BCEra MOJNYYaTh TOIBKO IeJIOUHMCAeHHbIE PE3YJIbTAThl JeleHusA Ha 2.
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IITuprHa 1 BEICOTa OKHA MOTYT BBIPAKaThCS HEYETHBIMU YHCJIAMH, 4 HAM HY K-
HO, YTOOBI KOJTUYIECTBO ITUKCEJIEH BCera ObLIO MPeCTaBICHO L[eIbIM YHCIOM.

Teneps, 3Has1, KaK BBIYUCIUTH Pa3MepP XOJICTA, Mbl MOKEM BOCIIOJIb30BaTh-
Csl 9THMH BBIPAXKEHHUAMH JIJISI OTPAHUYEHUA NIPEJeIOB CAyYalHBIX KOOPJUHAT.
B aToM ciydae MBI MOKeM OBITH YBEPEHBI, UTO BCe T€HEPHUPYEMble HAMH CIIy-
JalHble KOOPAMHATEI [IONAAI0T B BUAUMYIO 001acTh OkHA. B Moxysne random
aspika Python peannsosana GpyHKIMsA, MO3BONAIONIAS HAM CTEHEPUPOBATH CJIY-
JarHOe YHCJIO, NToMNalaollee B YKa3aHHBIM JUana3oH: randrange (). Bee, uro
HaM HYXHO, — IIPOMHCTPYKTHPOBATh PYHKIHIO randrange () HUCIOJIb30BaTh
OTPHLATENbHYIO IIOJOBUHY HIHPHHBI OKHA B KaueCTBE Ha4aJIbHOI'O 3HAYEHHS
IHAaNa30Ha U MOJOXHUTENbHYIO II0JIOBUHY IIHPUHBI OKHA /14 3alaHUA KOHEUHO-
ro 3HaueHM JHana3oHa (HaMm notpebyeTcs UMIOPTUPOBaTh 06a Moays: turtle
u random, 9TOGHI CIeAYIOMIME CTPOKU KOZA 3apaboTasIn):

x = random.randrange (-turtle.window width()//2,
turtle.window width()//2)
y = random.randrange (-turtle.window height ()//2,

turtle.window height ()//2)

B sTux cTpokax Koja Ucnoab3yeTcs GpyHKUHA randrange () Ass reHepa-
LIUH Napbl KOOPAUHAT (X, y), KOTOpPbIe BCErAa HAXOAATCA B BUJUMOH obracTu
OKHa U [TOKPBIBAIOT BCIO IJIOIIA/[b 9TOM 00IaCTH C/IeBa HAIIPABO U CHU3Y BBEPX.

Cob6epem Bce BMmecTe

Tenepb Y HacC €CThb BCE€ 9JIEMCHTBI 3TOH TOJIOBOJIOMKH, HaM JIMIIb HYXHO CO-
eJUHUTDb UX BMECTE, YTOOBI IOCTPOUTH IPOrPAMMY, PUCYIOMIYIO CAyUYaHbIE
CIIHpaJIH Pa3HBIX IIBETOB, PA3HBIX Pa3MePOB B Pa3HBIX yJ4acTKaxX dKkpaHa. Jlanee
NpUBeeHA 3aKOHUEeHHas niporpamma RandomSpirals.py: Bcero 20 cTpok koza
co3zatoT rpadHUUecKH KaaeH/J0CKOII, KaKk Ha puc. 6.2.

RandomSpirals.py

import random
import turtle
t = turtle.Pen|()
turtle.bgcolor ("black™)
colors = ["red", "yellow", "blue", "green", "orange", <
"purple", "white", "gray"]
for n in range (50) :
# Tenepaums cOmpajieil CIyJYalHEIX [IBETOB/pPasMepoB
# B CJlydalHEIX MecTax
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t.pencolor (random.choice (colors)) # BelOpaTb CJIy4alHEDI LBET
size = random.randint (10,40) # 3azmaTb CJy4YaMHBIN pPasMep
# CreHepupoBaTh ClydYauHyl (X, y) KOOPIMHATY Ha BKpaHe
x = random.randrange (-turtle.window width()//2,
turtle.window width()//2)

© © o6

y = random.randrange (-turtle.window height ()//2,
turtle.window height ()//2)
(5] t.penup ()
(6 t.setpos (x, V)
(7] t.pendown ()
(8] for m in range(size):
t.forward (m*2)
t.left (91)
ITepBoe, 4TO HaM HYKHO CleaaTh, — HUMIIOPTHPOBATh MOAY/IH random

u turtle, Hactpouts okHO Turtle u cosnars crincoxk useros. B nukie for
(mepemeHHas n yBeanunusaerca oT 0 o 49, YTO MO3BOTUT HaM OTPHCOBATH
50 crinpaseil) Bce CTAHOBHUTCS TOpa3fo HHTepecHeH. B crpoke @ mbl mepesa-
eM IepeMeHHY0-CIIHCOK colors ¢yHkunu random.choice (), 4Tobs 3Ta
¢dyHKIMsA BEIOpaia CIyIalHbBIN [[BET U3 CIIMCKA. 3aTeM MBI IIepeaeM Clydai-
HO BBIOpaHHBIN 1[BET B PYHKIHIO t.pencolor (), 3aal0N[yio BET PYUKH.
B crpoke @ ¢pynxiusa random. randint (10, 40) BelGupaeT ciydaliHOE YHC-
10 ot 10 no 40. M1 coxpaHsAeM 3TO YHCI0 B IEPEMEHHON Size, KOTOPOU MBI
BOCIIO/IB3yeMcs B cTpoke @, uro6sl coobmuts Python, cinpans u3 ckonbkux
JTUHHUH MbI X0Te 1 661 oTprcoBath. Ctpokn © 1 @ — 3TO UMEHHO Te KOMaH/BI,
KOTOpBIE MBI HCIIOJIb30BAJIN PaHee [/ TeHepaIjiy CyYalHOM apel KOOPAUHAT
(x, ), KOTOpBIE IPEAOCTABIAIOT HAM CTyYaHHYIO IIO3ULIHIO B BUAUMOH ob1acTu
OKHa IIPOCMOTpa.

B crpoke © MbI TOHHMaeM PYUKY YepPEIAIIKH HajZl BUPTYaJIbHBIM JTHCTOM
6yMarH, Inpexze 4eM IepeHECTH YepelallKy Ha HOBYIO CIYYaHHYIO TOUYKY.
B cTpoke @ MBI rtepeMeriiaeM Yeperamky Ha HOBYIO CIYYaHHYIO TOYKY, YCTAHO-
BUB ee II0JIOKEHHE PaBHBIM 3HAUEHHIO [IEPEMEHHBIX X H Y, TO €CTh CJIyYalHbIM
KOOpJAMHATaM, BbI6paHHbIM paHee ¢ IOMONIbIO @yHKuI/H/I randint (). Tenepb,
KOI'/Ia Yeperlallka 3aHA/Ia HOBOE I0JI0KEHHE, Mbl BO3BpalllaéM PYUYKY Ha 3KpaH
B cTpoKe @, 4TOOBI MMETh BOBMOXHOCTD BHU/IETh OTPHCOBLIBAEMYIO CIIHPATh.
B cTpoke ©® MbI peannzoBanu UK fOr, OTBETCTBEHHBIH 32 OTPUCOBKY KaXX 10N
JUHUAHK ciiupand. [lng m B guamna3oHe range (size) yepenamka mepeMecTHTCA
BIIepe]] Ha pAaCCTOSTHHUE M* 2, pUCYA IIPH 3TOM OTPE30K IIPAMOH JIMHHHU C AJIHHOHU

m*2 (mepeMeHHas M I1OCIeJOBaTeAbHO UMeeT 3HadeHus 0, 1, 2, 3 U Tak jajee).
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ITocne sroro uepenanika moBepHeT BaeBO Ha 91 rpasiyc ¥ MpUrOTOBHUTCA PHUCO-
BaTb HOBBIM OTPE3OK.

Yepenamka HaUMHAET OTPHUCOBKY C LIEHTPA CIIUPAJIH, PUCYET OTPE3OK (IJIH-
Ha 0), TOBOpaYMBAET BJIEBO — 3TO NepBast IMHUA, pucyeMas nukaom. [1pu cie-
AYIOIEM IPOXO/Jie MO UKy NepeMeHHad M yKe paBHa 1, MO3TOMY depernanika
pHCYeT OTpe30K JIHMHOM 2, a 3aTeM noBopaumuBaeT. ITo Mepe BeimonHeHHA UTe-
panuil [MK/Ia Yepemnamka OyzaeT Bce Oosbine U OOJIbIIE OTAANATHCA OT LIEHTPA
CIHpasH, pUcys Bce H6osee U Gosee AIMHHBIE OTPEe3KU. MBI HCIIONB3yeM CTy-
JaMHBIM 00Pa3oM CreHepHUpOBaHHBIHN pasdMmep size, nenoe uncio ot 10 go 40,

KaK KOJIMYECTBO JUHUH OTpI/ICOBbIBaeMOI‘;I CIIMpaJH.

Korna 3aBepmaercsa prcoBaHMe TEeKyIleH CIHpPaId, Mbl BO3BpallaeMcH
K BepxHeH cTpoke 1ukaa for. Ilporpamma BeiOHpaeT HOBBII CTyYalHBIN IBET,
pa3Mep U MeCTOIOJIOKEHNE, IOJHUMAET PYUKY, IEPEHOCUT €€ Ha HOBYIO TOUKY,
BHOBb OITyCKaeT PYUKY U MPOXOAHT [0 BHYTPEHHEMY IUKIy for a1d prcoBa-
HHUA HOBOM CITMPalN HEKOero HoBoro pasmepa. Korza u ata crimpans Hapuco-
BaHa, Mbl BHOBb BO3BPaIllaeMCA K BHEIIHEMY LMKy U TOBTOPsAEM BeCh ITPOIIECC
3aHOBO. MBI etaeM Bce 3710 50 pas, uTo gaeT Ham 50 ciupasieil pa3HBIX 1IBETOB

U pa3MepoB, pa3OpOCaHHBIX CIyYalHBIM 00pa3oM II0 BCEMY IKPaHY.

Kamenb, HOXXHMUBI, Gymara

VY Hac yxKe ZOCTATOYHO HABBIKOB, YTOOBI 3aIIporpaMMupoBaTh urpy «Kamens,
HOXHHIIBIL, OyMara». B aToi1 urpe asa urpoxa (MM OJHH HTPOK U KOMIIBIOTEP)
BBIOMPAIOT [10 OJHOMY M3 TPeX BO3MOXXHBIX [IPeAMETOB (KAMEHb, HOXHHUIIBI HJIH
Hymary), 06a OKa3bpIBAIOT, 4TO OHH BeIOpanu. [Tobegurens B 9TOM Urpe ompe-
eI TCs TI0 TPeM IpaBH/IaM: KAMEHb JaBUT HOXXHHI[BI, HOKHUIIBI PEXYT OyMa-

ry, Oymara HaKpbIBaeT KaMeHb.

JL71s1 TOro 9To6BI CUMYIMPOBATH STY UTPY, MBI CO3/Ja/[UM CIIMCOK OIIIHI (Ha-
noso6ue CrucKa 1BeTOB colors us mporpammsel RandomSpirals.py). Mbr Taksxe
Bocriosnb3yemcs pyHkupel random. choice (), 4To0Obl BBIOpaTh OAUH U3 TPEX
IIPEZMETOB U3 CIIUCKA HAa YCMOTPEHHE KOMITBIOTEePa. 3aT€M MBI IIOIIPOCHM I10JIb-
30BaTess TaK¥Ke CAeIaTh CBOH BBIOOP — M BOCIIONb3yeMCSl HECKOIBKUMH BbI-
paxkeHUsMH 1 £, 4T06BI onpenenuTs mobeautens. [lonpzoBarens OyneT urpars
IIPOTHUB KOMIbIOTEpa!

[aBariTe meperjgeM K HaNHMCaHHUIO KojAa. BBeaure kxoax mporpam-
Mbl RockPaperScissors.py B noBoe okHo IDLE mnu ckauaiite ero c¢ caiita

https://eksmo.ru/files/Python_deti.zip.
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RockPaperScissors.py

® inport random

® choices = ["xamenp", "HoxHMIE", "6ymara"]

print ("KamMeHb HOaBUT HOXHMUIE. HOXHUIE pexyT OymMary. Bymara !
HaKpeBaeT KaMeHb.")

® player = input ("BeibepuTe: KaMeHb, HOXHUIE, Oymara wuiam +
(BemATM) 2 ")
O while player!= "eemiTu": # UrpaTb, [OKa [OJIb30BATEJE HE BBIIIET
player = player.lower () # I[loMEHATH BBOI IOJIb30BATEJA
# Ha HWXHUY PETUCTP
(5] computer = random.choice(choices) # BubpaTb oOnOVH
# ¥3 mpemMeToB
print ("Teom BeOOP " +player+ ", kowmnbioTep BHOpas "
+computer+ ".")
(6] if player == computer:
print ("Huupa!'™)
(7] elif player == "kamenb":
if computer == "HOXHMIH":
print ("Ber nobenmumm!")
else:
print ("loBenun xommneioTep!")
(8) elif player == "Gymara":
if computer == "xawmenn':
print ("Ber nobenmumm!")
else:
print ("loBenun xommneioTep!")
(9] elif player == "HoxHMULE":
if computer == "Oymara':
print ("Ber nobenmumm!")
else:
print ("loBenun xommneioTep!")
else:
print ("Ilo-moeMy, npomszomya ommrdka..")
print () # IponyCcTMTb CTPOKY
(10) player = input ("Beilbepure: KamMeHb, HOXHULE, OyMara wuim *
BeATM) ? ")

B crpoke @ mbl mMnopTHpyeM MOAy/Ib random, 9TOGb! MOTYIUTD JOCTYII
K (PYHKIIHAM, IOMOTAIOIMM HaM CJeJaTh CAy4alHbIH BEIOOP. B cTpoke @ Mbr
CO3/1aeM CITHCOK M3 TPeX IPeJMETOB: KAMEHb, HOXHHIIBI M OyMara — M Ha3bIBa-
eM 3TOT ciucok choices. B crpoke © MbI mpurianraem nosb30Baresis BBeCTH
CBOH BBIOOpP: KaMeHb, HOXHMLEL, OyMaTra WIH BEIITY — U COXpaHsAeM BbIOOp

B niepeMeHHOM player. B ctpoke @ MbI 3amryckaeM HIPOBOM LUK C IPOBEPKH,
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He BBeJI JTH TI0JIb30BaTe/Ib KOMAaH/Y BEITY B OTBET Ha IIPUIJIAIIEHHE IIPOTpaM-
Mel. Ecii mosnib3oBaTesb BBET 9Ty KOMaHAY, UI'Ppa IIPEKPaIlaeTC.

Ecnu xe monb3oBaTesnb He BB KOMaHY BEIMTM, HaunHaeTca urpa. ITocre
peobpa3oBaHMsA BBEJAEHHOTO [IOJIb30BATEIEM TEKCTA B CHMBOJIBI HUKHETO pe-
rucTpa A1 0ONerdyeHus OlepaliUi CPABHEHUS B BhIPAXKEHUAX 1 MbI FOBOPUM
KOMIIBIOTEPY BEIOpATh IpeaMeT. B cTpoke © MBI TOBOPHM KOMIIBIOTEPY CIydari-
HBIM 00pa3oM BBIOpATh OJIMH M3 3JIEMEHTOB CITUCKA Cholces M COXpaHUTh CBOM
BbIOOD B epemenHON computer. Kak Toabpko BEIOOp KOMIIBIOTEPA COXPaHEH,
HACTYyTIaeT BpeMsA (pUHAIBHOM IPOBEPKH Ha olpejeseHue nobeaurend. B crpo-
ke @ MbI IpoBepsAeM, He MONYIHIOCH JIU TaK, YTO IT0Ib30BATE/b U KOMIIBIOTEP
BBIOpAJIM OZIMH U TOT Ke npeaMeT. Ecu 3To Tak, TO MBI cOOOIaeM MOIb30BATE-
110 0 HUYbeH. B mpoTHBHOM ciydae B CTpoKe @ MbI IpoBepsieM, He BEIOpas Iu
[I0/Ib30BaTe/Ib KaMeHb. B BeipaxkeHnu el1 £, Takxe B 1o3uLuy @, MbI momerna-
eM BJIOKEHHOE BbIpaxkeHHe 1f, 4TOOBI MPOBEPUTH, He BHIOPAT T KOMIIBIOTEP
HOXHMLEL Ecin Hamr Urpok BeIOpas KaMeHb, 4 KOMITBIOTEP — HOXHHI[BL, TO Ka-
MEHB JIABUT HOXXHHUIIBI — U [T0JIb30BaTeNb BEINTpeiBaeT! Ecu ke 9To He KaMeHb
M KOMIIBIOTEpP He BBIOpaJI HOKHHUIIBI, 3HAYHT, KOMIIBIOTEP JOJIKEH ObLI BEIOpATh

6yMary, COOTBETCTBEHHO, Mbl BBIBOJAHM COO6H_ICHI/IC, 9TO KOMIIBIOTED HO6CI[I/I.TI.

Té Python Shell — o X
Eile Edit She]l Debug Options Windows Help

KaMess pasBumaer Hoxuuue. Homsus pexyT ByMary. BYMATA HAKDHBAST XaMEHb. ﬂ
BufiepuTe: xaMens, Homsuun, ByMara wme (BeiiTe) ? xamess

Tooli BHBOp KaMeMh, XoMObDTep BNEpan HOmMMIM,

Bu nobGemams!

BufepuTe: xaMens, Hommsans, Bymara wmm (sesiTe) ? Gymara
Tsok subop OyMara, xoMnsoTep BHOpan HOEMMUMN.
Nobemin xomnspTep!

pUTE: . Gymara wun (BEATH) 7 Amepnua
Teoit sumfiop amepuua, romnmorTep Bmfpan KaMeHb.
fo-mMoemy, npouscmna omeBra. ..

BuBepuTe: Kamens, Hommuuwm, Bymara wuam (su3iTi) ? npHIpax
Trof nufop npuapax, xoMnsorep swfpan Bymara.
Mo-moery, npowuIomna ommBxra. ..

BuBepmTe: xamens, Mommumum, Gymara jwoms (sediTH) 7 xadeMs
Teoi =mfiop xameMs, xXomnsorep Bufpan Bymara.
NoBemen xommupTep!

. Symara wmd (BEATH) 7 MOmMMLN
Teot nufop HOEMMUN, XoMnnoTep Bufpan KaMeMb.
MoSemn KomnupTep!

Bufiepure: ¢ HO 1, Bymara wmm (BxdiTH) ? KaMeHs
Troft sufiop xaMeMb, XoMnboTep bBufipan Symara.
Mofemen xomnsporTep!

BuSiepuTe: xamenms, MomMuus, Bymara woms (sediTH) 7 seSiTH |
> I - jad |
|Ln: 35/Col: 4

Puc. 6.4. bnarogaps BO3MOXHOCTM KOMMbIOTEPA A€/ATb ClyYakHbIH BoIGOP
mrpa «Kamerb HoxHMubl, Gymara» RockPapersScissors.py moxet 6biTb MHTepecHo#M!

140 [nasa 6



C nmoMmoIbi0 OCTaBIUIMXCS JBYX BbIpakeHHH elif B crpokax @ 1 © mbl 1e-
JIaeM Ty JKe CaMyIO [IPOBEpPKY, He BbIOpaJ M MOIb30BATEIb OyMary MM HOX-
Huel. Eciu HU ogHO 13 BelpakeHUil He BepHyio 3HaueHue True (Mcruna),
TO MBI COODIIIaEM [T0JIb30BATEIIIO, YTO BBEACHHAA HM KOMAaH/[a HE MOXET OBITH
obpaboTaHa, TO €CTh [TOIB30BATENb TUOO BBIOPA HECYIIECTBYIOU[YIO OIMIIHIO
uiu goryctun onedarky. Hakonen, B crpoke @ MBI BHOBb [IPOCHM I10/1b30Ba-
TeJs c/lesIaTh BHIOOP mepe] IOBTOpeHHeM UTPOBOrO UK/ (HOBOTO PayH/a).
Ha puc. 6.4 mokasaH pe3y/IbTaT TeCTOBOTO 3aI1yCKa IPOrPaMMEBL.

Muoraa nobexaaeT 1moup30BaTe b, HHOTA KOMIIBIOTEP, a HHOT/IA Y HUX
HUYbsA. Tak Kak pe3ybTaT UTPHl B JOCTATOYHON CTEIEHH HEMpeACKa3yeM, OHa
HEKOTOPOE BpeMs MOXeT OBITh JOBOJIBHO yBJIECKATEIbHBIM 3aHATHEM. Tereps,
KOTZIa MBI 3Ha€M, KaK MOXHO MCITOJIb30BaTh BO3MOXHOCTHU KOMIIBIOTEPA Je/IaTh
CJIly4afiHbIH BEIOOP B UT'Pax, PACCUUTAHHBIX Ha JBYX UTPOKOB, JaBAUTE IIOMPO-

OyeM cO31aTh KAPTOUHYIO UIPY.

Boibepurte kapry, niobylo kapry

Ciry49allHOCTB — 3TO TO, UTO JIeJIaeT KapTOYHEIe UTI'pbl HHTepecHbIMU. Hu oxnn
PayH[ He MOXeT OBITh IIOBTOPEH IOJTHOCTBIO (KOHEYHO, €CJIH BBl yMeeTe Taco-
BaTh KapTEI), IO9TOMY BbI MOXKETE IIPOIOJIKATh UTPATh CHOBA M CHOBA, M 3TO BaM

HC HACKYYHT.

Mcnonp3ys usydeHHBIe HAMH HaBBIKH, MBI MOXEM CO3JaTh IIPOCTYIO Kap-
TouHyIo urpy. Harua nepsas nmomsiTka co3jaHus Takoi UTpsl He OyneT oToOpa-
’KaTh rpadUUYecKHe KapThl, TAK KaK JJIs TOTO HAM IOTPeOyeTCs U3y UUTh elle
HECKOJIBKO TPIOKOB, HO MBI MOKEM CT€HEPHPOBATD CTYUYaHHBIH HOMUHAJ KapThI
(«aBO¥IKA OYOHBI», «<KOPOJIb KPECTH», HATIPUMED), IIPOCTO CO3JAB MACCUE, T
CIIHCOK, CTPOK, HATIOZOOHE TeX, YTO MBI CO3[aBajH IJIs IPOIPAMM II0 OTPHUCOB-
Ke criupaseil. Msl MoxeM co3gate urpy «IIesHuia», B KOTopoi noab3oBare-
JIML JOJIKHBI [I0 OYepe/i BBIHUMATh KapThl U3 Kosoasl. [TobeauT ToT, 4bst KapTa
OyzmeT nMeTh OOMBLUINIT HOMUHAI. Bee, 9TO HaM HY)XXHO, — 9TO IOHATH, KAKUM
06pa3oM MbI MOKEM CPaBHHBATh KapThl 10ab30BaTeaei. [laBaliTe momaroso
PAacCMOTPHM, KaK Takas cxema MoxeT paboTars. (OKOHUYaTeIbHAS BEPCHS IIPO-
rpammbl HighCard.py npencrasiena Ha c. 149.)

Tacyem xonopny

BO-HepBI)IX HaM HY)KHO HOILYM&TI) Hazag TEM, KaK CO31aThb BI/IpTyaJ'ILHYIO KOJ'IO,ZIY
kapT. Kak 51 yxe roBopui paHee, Ha JaHHOM dTarle Mbl He Oy1eM pHCOBATh Kap-
Thl, OJHAKO A4 CI/IMYJIHU;I/II/I KOJIOAblI HAM HY)KHI)I XOTA 6bI HOMMWHAJIbl U MaCTH
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kapT. K cuacTbio, KapTOUHbBIE UTPBI — 3TO JUIIb CTPOKHU ("HmBOVKa OyOHE",
"KOpoJib erCTM"), a MBI C BAMH y3K€ 3Ha€M, KaK CO3[aBaTh MaCCHUBLI CTPOK:
MBI ZIeJIaJ I MAaCCHUBBI HMEH [IBETOB C CAMOM I1ePBOM IJIaBbI!

Maccns — 3TO yNIOPAAOYEHHBIN HIH IPOHYMEPOBAHHBIN HAOOpP OAHOTHII-
HBIX 371eMeHTOB. Bo MHOTrHX f3bIKaX MPOTPaMMHUPOBAHHA MACCHUB — 3TO OCO-
Ob1i1 Tun komnekunn. OxaHako B a3sike Python crimcku MoryT ucnonssoBarses
KaK MaCCHBEL. B 2TOJ1 r1aBe MBI pacCMOTPHUM HCIIOIB30BAHHE CITHCKA B KAYECTBE

MacCHBa U TO, KaK IOJYYHTDb JOCTYII K €0 OTAC/JIbHBIM 9JIEMEHTAM.

MBI Mo OBI CO3/JaTh CIIHCOK BCEX KapT, IPOCTO CO3/1aB MACCUB, UM Mac-
cuBa (cards) W IpHPABHAB €TO K CIIUCKY 52 KapT:

cards = ["nBomka OyOHH", "Tpomka OyOHH",
"yeTBepka OyOHH",
# OTO BaMMeT y HaC lLeJyl BEUHOCTL..

Ho o ysxac! Ham HyxHO BBecTH 52 IIMHHBIE CTPOKM M3 Ha3BaHHUU KapT!
Haumr xox ysxe Oyzet uMeThb 52 CTPOKH, @ MBI elle a)Ke He HadaIl IPOrpaMMHUpPO-
BaTb CaM UTPOBOI IIPOLIECC, MBI HACTOJIBKO yCTAHEM BBOJUTD KOJ|, YTO HA UTPY
SHEPTUHU Yy Hac MPocTo He ocTaHercs. JlomkeH 6b1Th criocob momyumte... Jla-
BaliTe IyMaTh KaK IpOrpaMMHCTbI! BBOA ¢ KTaBHATy pbl — 3TO [TOBTOPSIOMIASACS
3ajada, a BCIO paboOTY, CBA3AHHYIO C IIOBTOPEHHUSIMH, MBI XOTUM II€PEIOXHUTH
Ha komnbioTep. HasBauusa macrent (6y6nol, wepsu, nuxu, Kxpecmu) IOBTOPATCA
13 pas, Tak kak B Mactu 13 kapt. Homunans kapt (ot dgosixu 10 my3a) moBTO-
psaTcs 4 pasa, Tak Kak MacTel Bcero 4. XysKe BCero To, 4TO HaAM HYXKHO OyaeT
CTaBHUTb KaBbIYKH 104 pa3za!

Panee, xorga Mbl CTaTKUBAJIHCh C IOBTOPEHHUEM, MBI CO3/JaBajI LIUKJIBI AJIA
yIpolieHus peuteHus mpobaem. Eciu Obl MBI XOTeIN CTeHEPUPOBATH LENYIO
KOJIOZY KapT, TO ILIUKJ OBl OTTMYHO CIIPABHJICA C STOH pabOTOH, OZHAKO HAM
He HYKHa BCS KOJIOJA KapT, KOTOPOH HaM IIPUIIOCH OB HI'PATh B OJHMHOYKY: HAM
HY’HO TOJIBKO JIBe KapThl: KAPTa KOMITBIOTEpa U KapTa osab3oBarend. Ecam nukn
He MOXXET HaM IIOMOYb H30eXaTh IOBTOPEHHUA IepeyHs MACTeH M HOMHHA/IOB

KapT, 3HAYUT, HAM HYKHO pa3bHUTh 3Ty npobiiemy Ha ele 60see MeIKHe 3a1a49H.

B urpe «IIpannma» kax/ el HIPOK MOKA3LIBAET OJHY KapTy, UTPOK C Kap-
TOM OOJIbIIIEr0 HOMHHAIA BBIUTpbiBaeT. [109TOMY HaM HYKHO TOJIBKO 2 KapTHl,
a "He 52. JlaBariTe HauHeM C OXHOM KapThl. Ha3BaHMe KapThl COCTOUT U3 HOMH-

Haza (OT ABOMKH 10 Ty3a) M Ha3BaHMA MAcTH (OT MUK JJO KpecTeH). DTO [OXOXKe
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Ha OTJHUYHYIO BO3MOKHOCT /Il CO3/JaHUA IBYX CIIMCKOB CTPOK: OJJUH CITHCOK
IJ11 HOMUHAJIOB M OJMH /A MacTed. Bmecto mcronbs3oBanus 52 nmosropsio-
IIMXCS 3AITHCEH /IS KAXKJOH KapThl MBI IIPOCTO CIYYalHBIM 00pa3oM BeIOHpaem
HOMMHAJ U3 CITUCKa ¢ 13 BApHAaHTaMH, a 3aTeM TaK e CIy4alHO BEIOMpaeM Ha-

3BaHME MACTH U3 4 BO3MOXHBIX BapHaHTOB.

MBI 3aMeHHM Hall ITMHHBIA MaCCUB cards ABYMS 3HAYHTETBHO boiee KO-
poTkuMH suits u faces:

suits = ["nuxu", "OyOGHu", "uepBu", "xpecTu"]

faces = ["geomka", "Tpomka", "uereepka", "narepxa", +
"mecrepka", "cemepxa", "BoceMmepka", "mesarka", ¢+
"necarka', "majer", "mama", "xoposyp", "Tyz"]

Mer cokparnnu 52 ctpoku koza 1o 3—4! BoT aT0 1 ecTh pasyMHOe IIpOrpaMm-
MupoBaHHUe. JlaBaliTe Tereph IOCMOTPHM, KaK [10/1b30BATbCA STUMH MaCCUBAMMU

KapT.

Paspaem kaprtbi

Mpr yixe 3HaeM, KakK [1OJb30BaAThCS
q)yHKum?I random.choice () nasa
BBIOOpA CTYYaFIHOTO 9/IeMEHTA CITHC-
Ka. [ToaTomy, 1151 TOro 9TOOBI BB IATH
[IOTb30BATE/II0 KAPTY, MBI IIPOCTO
BOCIONb3yeMcs PpyHKIHeH random.
choice (), 4ToObI BEIOpaTh HOMH-
HaJ M3 CIIMCKa HOMHUHAJOB, a 3aTeM
Y Ha3BaHME MAaCTH U3 CIIMNCKA MAaCTeH.

O6parurte BHUMaHUE, YTO NIPU

TAKOM HCIIONB30BAHUH (PYHKIHHU
random.choice () MbI MOXXeM BbI-
JaTh ONHY U TY e KapTy /ABa pasa
nozpsan. Mbl He 3acTaBisieM MPOTrpaMMY MPOBEPATh, He OBLIA U KapTa yxe
BBIJJAHA, [I0OTOMY BBl MOKETE IIOJYYHUTb IOAPSAT [1BA Ty3a KPeCTH, HAllpUMep.
KommbioTep He MyXJII0€T: IIPOCTO Mbl He TOBOPHUM €MY CAABATh KAPTHI U3 OJi-
HOM Kosoasl. [Iporpamma kak 6yATO OB C1aeT KapThl U3 OECKOHEUHOU KOL00bL,
TO €CTh KOMIIBIOTEP MOKET BEUHO BBIJABATh KAPTHI, 1 OHH y HETO HUKOT /A He 3a-
KOHYATCA.
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import random

suits = ["nouku", "OyO6ue", "ueprBu", "xpecTu"]

faces = ["mBowmka", "Tpomka", "uerBepka', "narepka'",
"wmectepka", '"cemepxka'", "BoceMmMepka", "merarka'",
"necarka", "pajnetr", "mama", "kxoposar", "Ty3"]

my face = random.choice (faces)
my suit = random.choice (suits)
print ("V mena ", my face, " ", my suit)

I'Tpu kax10¥1 MOMBITKE 3aITyCKa 3TOTO KOZA KOMIIBIOTEP Oy/eT BbIAaBATH BaM
HOBYIO CJIYYaHHYIO KapTy. YTOObI claTh BTOPYIO KapTy, BB BOCIIO/Ib3yeTeCh aHA-
JIOTHYHBIM OJIOKOM KOZIa, HO COXPAHHTE CTyYaMHBIN BRIOOP B [IEPEMEHHBIX YOUTL
face n your suit.Bam raxxke HyHO OyJeT H3MEHHUTH BRIpaXKEHHE Print Tak,
94TOOBI OHO BBIBOJHJIO HA3BAHHE HOBOH KapThl. BbI yike BIUIOTHYIO MPHUOIU3HINCH
k urpe «I IpstHUIIA», HO HAM HYKHO IIPUyMaTh KAKOH-TO CIIOCOO CpaBHEHH KapThI

KOMITBIOTEpa 1 KapThl IT10J1b30BATE /1A, YTOOBI IMOHATD, KTO K€ BbIUI'paJl.

Moacuer kapr

B ToM, 9TO MBI IIepeUHCININ HOMUHAIBL KAPT 10 BO3PACTAHHIO, €CTh OIIpese-
neHHbH cMmbic1. Ham HyxHO, 4T06BI criricok faces OblI IPOHYMEPOBAH I10 BO3-
PACTaHHIO C TeM, YTOObI Mbl MOTJIM CPABHHUTb KapPThI APYT C APYTOM H IIOHSITS,
KOTOpas KapTa U3 AByX Gosbie. HaM BaskHO onpenennts, Kakas U3 Kapt Gosblie,
TaK Kak B urpe «[IpsHMIA» B KOXKIOM Type mobex/jaeT HaubOIbIIast U3 KapT.

NMoucK 31IeMeHTA CNUCKA

K cuacteio, 61arogaps 0co6eHHOCTSAM pabOTHI CITUCKOB M MACCHUBOB B SI3bIKE
Python mbI MOKeM OnpenennTsh, Ir/1e UMEHHO B CIIUCKE MOSBIAETCA TO MM MHOE
3Ha4YCHHE, U MOKEM HCIIOJIb30BATh 9Ty HH(POPMALHIO AJIS ONpeAeIeHUs TOTO,
KOTOpas U3 ABYX KapT Oosbiue. [TopsiKOBBIIT HOMEp 2€eMEHTA CITUCKA MK Mac-
CHBA Ha3bIBAETCS #HOeKCcOM DTOro sneMeHTa. Kak mpasuio, msl obpamaemcs

K 9JIEMEHTaM MAaCCHBOB ITO MHICKCaM.

B tabn. 6.1 npuBeseHO BHU3yalbHOE IIPECTABICHHE MACCHBA SULtsS U HH-

IIeKC Ka)X10M MacTH.

Ta6nmuya 6.1. Maccus suits

3HaYeHHe "nyxu" "OyOHB" "yepBuU" "kpecTu"

HHIEKC 0 1 2 3
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Kornma mbr coznaem cnmcok suits, Python aBromatuyecku npucsansaer
HH/IEKC BCEM 3HAYEHHSIM 9TOro crucka. KomneooTep HaunMHaeT oTcyeT ¢ HyIs,
IIO3TOMY MHZEKC deMeHTa "nuku" 0, MacTp "OyOHH" MMEET UHAEKC 1 U TaK
nanee. DyHKIMS, TO3BOIAIONAA HAUTH HH/IEKC IEMEHTa, — .index (), JaH-
Hast QYHKIHS MOXET OBITh MCITOTB30BAHA C JIIOOBIM CITMCKOM MJIM MaCCHBOM
aspika Python.

YT0o0bI HANTH MHAEKC HA3BAHUA MACTH "NuKM", MBI BBI3bIBAeM (QPYHKIIHIO
suits.index ("nuxnu"). MHBIMU c1OBaMU, MBI 3alpalllMBaeM y MaCCHBa
suits, KAKOM HHJIEKC COOTBETCTBYET 3HaueHHIO "nmku". JlaBaiite ucripobyem
510 B 06onouke Python. Beegure crenyromme komanbr:

>>> suits = ["nomuxu", " Oy6uu", " uepBu", " xpectu"]
>>> suits.index ("nuxu'")

0

>>> suits.index ("xpecTu'")

3

>>>

ITocne Toro kak MbI CO3aJIM MAaCCHUB 3HAYEHHH MacTel, suits, MbI cripa-
muBaeM y Python, kakos nHzekc 3HaueHUs "nykM", — U KOMIBIOTED BBIAET
HaM NpaBHUIBHBINA HHIEKC: 0. AHalOrUYHBIM 06p330M, HHJIEKC MacTH "kpe-
cTu" 3, a MacTu OYOHBI 1 YepBbI HAXOAATCSA B [IONOKEHUAX 1 U 2 COOTBET-
CTBEHHO.

Kakaa xapra 6onbwe?

Mer cosganu MaccuB faces Tak, YTO HOMUHAIBI KAPT PACIIONIOKEHBI B TIOPSI/KE
YBEIHYEHHS: OT IBOMKM IO TY3a, TAKUM 00pa3oM, 3Ha4eHHe OBOMKA, ePBbIH
aJIeMeHT MaccuBa faces, nonmyuut uHzaekc 0, ¥ Tak 10 BCeMy CIIUCKY 10 Ty3a,
KoTOpoMy Oyzer npucBoeH uHaekc 12 (13-1 mozuuwus, HauuHas ¢ 0). Msl mo-
JKeM HCIIOb30BaTh MH/EKC, YTOObI OIpeeIUTh, 3HAYCHHE KAKOW U3 IBYX KapT
Oosbilie, MHBIMH CTOBAMH, HH/IEKC HOMHHA/IA KOTOPOH KapTel 6oubine. Camas
MeHbIIAs KapTa OBOVKA HMeeT caMblil MeHbnnil uHaeke 0. Torga xak Tys —
camas OoJIbIIIas KapTa C CAMBIM OOJIBIINM MHJEKCOM 12.

Ecnm MBI creHepupyeM Ba CTy49aMHBIX 3HAYeHHA HOMHHaNA KapT (my
face u your face), To MBI CMOXEM CPaBHUTb MHJEKC 3HaueHUA my face
C MH/IEKCOM 3HaYeHHA your face, 4ToObI IOHATH, KaKas U3 JBYX KapT OoJIblIe,
cley oI uM 06pa3om.
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import random
faces = ["mBowmka", "Tpomka", "uerBepka', "narepka'",
"wectepka", '"cemepxka'", "BocemMepka", "merarka'",
"necarka", "pajnetr", "mama", "kxoposar", "Ty3"]
my face = random.choice (faces)
your face = random.choice (faces)
if faces.index (my face) > faces.index (your face):
print ("Sd noGemwmi!")
elif faces.index (my face) < faces.index(your face):
print ("Bw noGemmym!")

MBI gBax bl Hcnoab3dyeM GyHKIHO random. choice (), 4ToOBI H3BIEYD
cay4JalHBble 3HAaUeHHU U3 MaccuBa faces, a 3aTeM COXPaHHUTh UX B IIEPEMEH-
Heix my face nm your face. Mel ucnonssyem komanay faces.index (my
face), 4ToOBI y3HaTh HHAEKC d1eMeHTa my face B MaccuBe faces, a Tak-
XKe komaHny faces.index (your face), YTOOBI Y3HaTh MHJEKC 3JIEMEHTA
your face. Eciu nunzekc sanementa my face Gosblie, 3HAYHUT, 1 HOMHHAJ
STOM KapThl BBIIIE, COOTBETCTBEHHO, IPOTPaMMa pacledaraeT coobiieHue
s nobenmn!. B mporuBHOM ciydae, ecnu MHAEKC my face MeHblIe MHJEK-
ca your face, 3Ha4UT, HOMHHAJ Ballel KapThl O0JIbIIe, I09TOMY IIPOrpaMMa
BBIBe/leT coobmenue Bel nobenumm ! . brarogaps ToMy, B KaKOM MOpsiiKe ObL1
CO3/IaH CIIHCOK, CTapIIeH KapTe Bceraa OyaeT COOTBETCTBOBATH OONBIIMIT HH-
nexc. brarogaps aToMmy nmose3HOMy HHCTPYMEHTY MBI HIMeEeM IIPAKTHYECKH BCe
HeOOXOAMMOe IS CO3JaHHSI IPOCTOM KAPTOYHOM UIPhI, TAKOH Kak «[ IpsHUIIA».
(Mbr emte He 10OABUIN BO3MOKHOCTD IPOBEPKH Ha HUYBIO, OAHAKO MBI 100a-
BHM 3Ty 4aCTh B 3aKOHUEHHYIO BEpPCHIO IIPOTPAMMBIL, IIPEACTABICHHYIO B pasje-
ne «Cobepem Bce BMmecTe» Ha C. 148.)

BoinonHeHMe nporpammbi 6e3 OCTAHOBKM

HOCHCI[HI/II;I HHCTPYMCHT, KOTOPI)IIZ HaM HOHaIIO6I/ITCH, — 3TO IIHKIJI, KOTOPbIﬂ
ITO3BOJIMT IIOJIb30BATE/IIO UT'PATh TaK JOJII'O, KaK OH 9TOT'O 3aX04Y€T. O,I[HaKO 3TOT
IIHUKJI MbI CO3JaAUM HECKOJIBKO MHa4e€: TakK, t1ITO6I>I Yy Hac 61)1]13. BO3MOXHOCTbB

IIOBTOPHO €TI0 HUCIIOJIb30BaTh B APYI'UX UI'paX.

B nepsyto ouepenn HaM HYKHO PENIMTD, UK/ KAKOT'O THUIIa HAM HYKHO HC-
noab30BaTh. Bel, HaBepHOE, MOMHHTE: UK fOr, Kak IPaBHUJIO, O3HAYAET, UTO
MBI TOYHO 3HaeM TpebyeMoe KOMYeCTBO IIOBTOPEHHH HeKoero O1oka koza. Tak
KaK MBI HE BCEr/la MOKeM IPeJICKa3aTh, CKOJIBKO Pa3 MOJb30BATEb 3AX0YET ChIT-
path B Hamy Urpy, HUK1 for Ham He nmoaxoauT. Lluknr while Moxer BrImoI-

HATBCA O TEX IOP, ITOKA HEKOC yC/JIOBHEC HE CTAHET JIOXKHBIM, HAIIpUMEP, KOrJa

146 [nasa 6



IMOJIb30OBATE/Ib HAXKMMAET KJIAaBHUINY JJIA BbIXOJA M3 IIPOTrpaMMBI. IIJIH CO3MaHHUA

HI'POBOI'O IMKJIa MbI BOCITIOJIb3YEMCSI HMCHHO LITMKJIOM while.

Hukny while TpeOyercs nepenaTs IpoBepseMOe Ha HCTHHHOCTD YCJIOBHE,
[I09TOMY MBI CO3JaUM IIepEeMEHHYI0, KOTOPYIO Oy/ieM HCIIOIb30BATh B KaUeCTBE
¢p1aza, Uy CUTHATa OKOHYAaHMA NTporpaMMeL. JlaBaliTe Ha30BeM NepeMeHHYIO-

¢dmar keep going u ¢ camoro Havaja IpUCBOHUM eH 3HaYeHHe True:

keep going = True

Tak Kak MBI HaUHHAaEeM C KOMaH/bl keep going = True, mporpamma BOM-

JeT B UTPOBOH LIMKJI XOTs OBl OZHH pa3.

3aTeM MBI CIIPOCHM IIOJIb30BaTE/IA, XOUYCT I OH IIPpOAOJ/IKaTh UT'PaTh. Bwme-
CTO TOTO YTOOBI 3aCTABIATH OIb30BATENA BBOJUTS Il MU Ia Ka)KI[beI pa3, KO-
TAa OH XOYET IIPOAOJIKHUTD UTPY, OTPAaHHUIHUMCSA TEM, YTO ITPOCTO IIOIIPOCHUM €Ir'o

HaxaTe k1asumy Enter.

answer = input ("Haxvure [ENTER], UTOOB NPONOJIKMUTL, WU
JIOYI0 KJIaBUIY, UYTOOB BTV : ")
if answer == "":
keep going
else:
keep going = False

True

B mpuBenenHOM BBIIIE yYacTKe KOJa MBI IPHPAaBHHUBAEM IePEeMEHHYIO
answer K QyHKIIHH. 3aTeM MBI HCIIOIb3yeM BbIpaxkeHHe 1 f, 4TOOBI IPOBEPUTH
PaBEHCTBO answer == "", 4TOObI YBU/ETh, HAXKAJI JIH I01b30BATE/Ib KJIABHIIY
Enter, nnu nepex HaxxarueM O6s11H HakaTsl Apyrue kiaasumu. (ITycras ctpoka
"" TOBOPUT HaM, UTO I10Jb30BATE/Ib HE BBOJUI HUKAKUX CUMBOJIOB Ilepe] Ha-
xaruem Enter.) Eciim nosb3oBaTes XoueT BBINTH U3 UT'PBI, BCE, YTO EMY HYKHO
ClleJIaTh, — IPUPABHATD IEPEMEHHYIO answer K JI000M HelycTou cTpoke "".
HMusimu coBamu, nepen HaxatveM Enter moap3oBaTeio HYKHO HaKaTh JIIO-
Oy 10 KIaBHIIY MM HECKOJIBKO KJIABHII, B PE3yJIbTATE YETO JIOTHIECKOE BhIpaKe-

HHe answer == "" BepHeT pe3ynbraT JIoxs (False).

Beipaxenue 1 f nmpoBepsieT HCTHHHOCTD BeIpaxkeHUs answer == "". Ecin
BBIpaKeHHE UCTHHHO, TO 3HaUeHHe True COXpaHAeTCA B IepeMeHHOH-dIare
keep going. He sameTnau 11 BB HEKYIO IOBTOPAEMOCTH BBIIIOTHAEMBIX OTIe-
panun? Ecnu Berpakenne answer == "" pctuHHO (True), Mbl IPUCBAMBAEM

3HaueHHe True nepeMeHHoﬁ keep_going, €CJIU BhIpa)KeHHe answer == ""
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pacreHHBaeTCs Kak ToxHoe (False), HaM He0OXOAMMO IIPUCBOUTD 3HAYCHHE

False nepemeHHOM keep going.

B0 651 ropasno npoiie NpUpaBHATE NEpEMEHHYI0 keep going k mobomy
pe3y/bTaTy OLIEHKU BBIpaKeHHA answer == "". Mbl MOXeM 3aMEeHHTD BBIIIEIPH-

BCIICHHI)II:I KOZ CIeAyoUIrM, bonee COAECPpHKATC/IbHBIM U U3AITHBIM aHAJIOT OM.

answer = input ("Haxummre [ENTER], UYTOOB NPOIOJIXUTL, MM +
JI0OYI0 KJaBUIYy, UYTOOH BEMTM: ")
keep going = (answer == "")

ITepsas cTpoka He U3MEHMIACE. BTOpad cTpoka MpHpaBHUBAET IIEPEMEHHY IO
keep going K pe3ynbTaTy JOTMYECKOTO BhIpakeHHA answer == "", Ecin ato
BBIpaKeHHe UCTUHHO (True), mepeMeHHON keep going OyaeT NpHUCBOEHO
3HayeHue True, U MpoOrpaMma MpoOAOKUT BRINONHEHHE KA. Ecnn ke BoI-
paxenue noxHO (False), mepeMeHHON keep going OyaeT NpHCBOEHO 3Haue-

Hue False — U BBIITOJHEHHE [[UKTA OyeT IIpEeKpalieHo.

ﬂaBaI‘;ITe MMOCMOTPHM, KaK BBITJIAAHUT LIHUKJ ITIOJTHOCTBIO.

keep going = True
while keep going:
answer = input ("Haxvure [ENTER], UYTOOH NPOOOJIXUTL, WJIINM *
JI00y0 KJIaBMUUly, UYTOOB BEMTM: ")
keep going = (answer == "")

B BhImIenpuBeieHHOM Kojie MBI J0OaBHUIM BhipaxkeHHe while, TakuM 006-
pasoM, Hall HUKJI OyJeT IPOROIKAT BBIIIOTHATLCS, [TOKA [IepeMeHHas keep
going uctunHa (True). B okOHYaTeIBHON BEPCHH IIPOrPAMMBI MBI «00epHEM»
STOT LIMKJI BOKPYT KOZa, Pa3bIIPbIBAIOIIEr0 OAUH payHa. [ ocymecTBiaeHus
STOT'O MBI [IOMECTHM BbIpakeHHe while mepes y4acTKOM KO/a, BEIOHPAIOMINM
KapTBl, a IPUIVIANICHHE HAKATh Ha KJIABUIIY — I10CJIe KOZa, COODIIAOIIEro, KTO

nobenun. He 3a6yzapre oTdopMaTHpOBATH OTCTYNIAMH KOJ BHYTPH L{HKJIa!

Co6Gepem Bce Bmecre

CobpaB BMecTe BCe KOMIIOHEHTBI, MBI MOJKEM CO3/1aTh UTPY, Haltog00He KapToU-
Hoit urpsel «[IpgaUIa», KOTOPYIO0 MBI HazoBeMm HighCard.py. KomnbioTep Boima-
eT KapTy cebe U UI'POKY, IPOBepsieT, KaKas U3 ABYX KapT OoJblie, 1 06 bsABIsLET
nobenurens. Beenure kon nporpammer HighCard.py B HoBoe okno IDLE unn
neperinute Ha cailt https://eksmo.ru/files/Python_deti.zip, 4ro6sr 3arpysuts

Koz cebe Ha KOMIIBIOTEP U CHITPATh B UIPY.
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HighCard.py

import random

suits = ["nuku", "OyOGum", "uepBu", "xpecTu"]

faces = ["gmBomlka", "Tpomka", "uermepka", "narepxa", +
"wmecrepka', "cemepxa", "Bocebmepxa', "merarka", ¢
"necarka', "majer", "mama", "xopoyp", "Ty3"]

keep going = True
while keep going:

my face = random.choice (faces)

my suit = random.choice (suits)

your face = random.choice (faces)

your suit = random.choice (suits)

print ("Y mena", my face, " ", my suit)
print ("Y mac", your face, " ", your suit)

if faces.index (my face) > faces.index (your face):

print ("d nobemmi!"™)

elif faces.index(my face) < faces.index(your face):
print ("Ber nobemmym!")

else:
print ("Y mac umubpsa!")
answer = input ("Haxvure [Enter], UYTOOH MNPONOJIKNTHL, WM
oy KjaaBumy, uYuToO BeMTH: ")
keep going = (answer == "")

3amycTuTe Urpy, Ha 9KpaH Oy/eT BbIBeJeHa KapTa KOMIIBIOTEPA M Ballla Kap-
T4, a TAK)Ke COOOIIeHHe O TOM, KTO BBIUTPaJl, U IIPUIJIALIEHHE, [IpeIaraioliee
BaM CBII'PATh ellle MM BEIMTH U3 UTrpbl. ChIrpaiiTe HECKOIBKO PayH/IOB — U BBHI
3aMETHTe, 9YTO BBIOOP KapT AOCTATOYHO CJIy4YaeH JJs TOrO, 4TOOBI CAeIaTh pe-
3yJIbTAT HHTEPECHBIM: MHOIA MOOeKAaeT KOMIIBIOTEp, HHOTAA Bbl. KIrpa nHTe-

pecHa 6J1ar0/1apﬂ 9JIEMEHTY HCOXKHJAHHOCTH.

Kunpaem kyouknm:
MIPAa B KOCTHU B CTUJIE AL 3bI

ITpu cosgaHHM KapTOYHOM UIPbI MBI HCIIONb30BAIN MACCHBbI, YTOOBI yIIPO-
CTUTb KOJ, HeOOXOAUMBIH [/ Pa3ady KapT U POBEPKH TOTO, KaKasd U3 KapT
rMeeT OoJjiee BEICOKHI HOMHMHAJI, OCHOBBIBASACH Ha MOJOKEHUH KapThl B CITHCKE
KapT. B aTom pasnene MbI Bocmosb3yeMcs KOHLENMIIMEHN MaCCHBA 1A TeHepaluy
IATH CTyYalHBIX UTPAJIBHBIX KYOHKOB, a TAKKE [/ IPOBEPKU TOTO, BBIITAJIH JIH
TPH, YeTHIpe UM MATh OJMHAKOBBIX rpaHei. Bce aTo — ynpomennas sepcus

HUTPHI AL3BI (TTIOKEP Ha KOCTAX).
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B urpe 136l y UrpOKa IISTh UT'PAJIBHBIX KYOHUKOB. Y KaK/JOTO KyOHKa 1mecTsb
IpaHe, Ha Ka)/10M I'PaHHU C IIOMOIIBIO TOYEeK HaHeCceHO uucyo ot 1 1o 6. B mou-
HOM BEPCHUH UTPHI [I0Jb30BATETb OpOCAET MATh KyOHUKOB, CTAPasCh MOJNYIHUTD
OYKH IIPH BBINIAJIEHUH TPeX I'PaHel ¢ OJAMHAKOBBIM 3HaUY€HHEM (YTO MBI Ha3bl-
BaeM 00UHAKOBBLMU ZDAHAMM), A TAKIKE TIPH BHITIAJIEHUH APYTUX KOMOMHALIUI,
IIOYTH KaK B KAPTOYHOM IIOKepe. BrinmasieHre NATH OJMHAKOBBIX IPaHeH (CKa-
’KeM, BCE LIECTh TPAHEH C MEeCThI0 TOYKAMH OOpalieHbl BBEpX) Ha3bIBAETCS KOM-
6uHarmein Au3sl. [1py BeImageHUH TAKOM KOMOMHALIMH HUI'POK [TOy4YaeT CaMoe
6osbIIOE M3 BO3MOXXHBIX KOJHUYECTBO OYKOB. B HameH yrnpoIieHHON Bepcuu
HUTPBI MBI IPOCTO CUMY/IHPYEM OPOCOK MATH KyOHKOB, IIOC/IE Y€r0o IIPOBEPUM,
BBIIIAJIN JTM TPH MJIH Ye€ThIpe OJHHAKOBbIE IPAHH, 4 TAK)KE He BBINAJIA JIM KOMOU-

HalluAg AL3bI, a TAKXE COO6HH/IM I[TOJIBb30BATE/IIO pE3YyJ/bTaT.

Hacrpoika urpbi

Temeps, Korga Mbl IOHMMaeM ILie/Ib UIPBI, JaBaHTe IOTOBOPHUM O TOM, KaK MBI
GyneM mucaTh s Hee IPOrPaMMHBIN KoA. Bo-niepBrix, Ham noTpebyeTcs co-
3JaTh UTPOBOH IL[UKJI, YTOOBI [IOIb30BATEIb MOT IOBTOPHO KHAATh KyOHKH,
[IOKa He 3aX04YeT BHIMTH. BO-BTOPBIX, HAM IIOHALOOHUTCS CO3/aTh HAOOp U3 MATH
CHMYJIHPOBAHHBIX UT'PATbHBIX KyOHKOB B KaueCTBE MaCCHBA, KOTOPBII MOXKET
COZlepKATh IIATh CIYIANHBIX 3HAYEHUH OT 1 10 6, IpeCTAB/SIOMHX HOMHUHAI
Ka)XXJOro OpoIIeHHOro KyOuKa. B-TpeTbrx, MBI CUMYIHpPyeM BbIOPOC KyOHUKOB
[yTeM [PUCBOEHHs CIyYalHOIO 3HAYCHHS B JUanasoHe oT 1 10 6 B Kam bl
ciot maccuBa. Hakoner, Ham nmotpebyercst CpaBHUTD [T OPOIICHHBIX KyOH-
KOB U IPOBEPUTD, He BHINAJIO JIH TPH, Y€THIPE UJIH IISTh OJHHAKOBBIX 3HAUYCHHH,

a 3aTEM COO6H_II/ITb IMMOJIb30BaTEIO pE3yabTaT.
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[TocnenHsis 9acTb, BOZMOXKHO, CaMast CI0KHas1. Mbl MOTTH ObI IPOBEPUTD BbI-
najieHue KOMOMHALIMH AL3BI, IPOBE/s IIPOBEPKY TOrO, YTO HOMHHAJ BCEX KyOu-
KOB paBeH 1 miu 2 U Tak Jajee, HO 3T0 0003HaYaI0 ObI CO3JaHMe TTMHHOH Bepe-
HUILIBI CJIOKHBIX BhIpakeHH 1 f. Tak Kak HaM He Ba)KHO, BBIIIAJIO JIM Y HAC AT
eIMHULL, TBOEK HJIH IECTePOK, HAM Ba)XHO JIMIIb TO, YTO BBIIIAJIO IIATh OGHUHAKO-
BBIX I'PaHEH, MBI MOKEM HECKOJIBKO YIIPOCTHUTb IIPOLIECC IPOBEPKHU 10 BBISICHEHHU
TOTO, He PABHO JIM 3HAYEeHHE IEPBOTO KyOMKa 3HAUEHUIO BTOPOTO, A 3HAUYEHHE
BTOPOTO — 3HAYEHHIO TPETHETO U TaK Jajiee A0 MATOT0. 3aTeM, BHE 3aBHCUMOCTH
OT TOTr'0, KAKOB HOMHHAJI IISITH OJIMHAKOBBIX KYOHKOB, MBI 3HA€M, YTO BCE IIATH

KY6I/IKOB OJHMHAKOBBIC, TO €CTh Y HAaC BbIIIaJjIa KOM6I/IHaLlI/IF{ AL3BI.

Kaxercs, 4To BeImazeHHUe MATU OLUHAKOBBIX rpaHel OYeHb JIETKO IIpPOBe-
PUTb, HO JaBalITe Honpo6yeM [IPe/ICTABUTH CaM aJTOPUTM IpOoBepKH. Boamox-
Has KOMOMHALUA YeThIpeX OAHMHAKOBBIX T'PaHEH MOXKET OBITH IpeacTaBieHa
MacCHBOM 3Ha4eHHH, Hanmpumep [1, 1, 1, 1, 2] (B 9TOM CJIy4ae BBIIAJIO Ye-
TBIpE €NMHHULIBI K OJJHA aBoﬁKa). Opnako maccus [2, 1, 1, 1, 1] Takxe 6yneT
IpPEeNCTABIATD KOMOMHAIIHIO U3 4YeThIpeX eIUHHII, KaK, COOCTBEHHO, U MAaCCHBEI
(1,1,2,1,11,11,2,1,1,11wul[l, 1,1, 2, 1].H 310 0aTh BO3MOX-
HBIX KOH(bI/IrypauHI?I TOJIBKO /IS IPOBEPKH YeThipeX eauHuUI! BoirnsaguT Tax,
6y11To HaM HOTPC6Y€TCH O4YEeHb AJIMHHAS BepeHUIa yCIoBUM if...

K cuacTsio, Oyay4dn yMeasIM IPOrPAMMHUCTOM, BBl 3HAETE, YTO, OOBIYHO, CY-
mecTByeT Oosiee IPOCTOH COcob pelieHus MOZOOHBIX 3a1ad. Y BCEX MACCHBOB
M3 IpebIAYLIero ab3ara ecTh 0/jHa O0Ias YepTa — YeThIPE eJUHHUIIbL B CITHCKE
sHadeHUI. OMHAKO 3arBO3/AKA B TOM, UTO IIATOE 3HAUEHHE, 2, MOKET HAXOLUTh-
cst B 10601 mo3unuu B Maccuse. l'opasno npoie 651710 6bI TPOBEPHUTH, €CITH
BCe YeThIpe eJUHMUIIBI CJIeLOBAIH JPYT 32 APYTOM, a IBOHKA OTCTOSIA OTIEIBHO.
Ecnu 651 MBI MOTJTH OTCOPTHPOBATH MACCHB, HAIIPHUMEP, 110 BO3PACTAHHIO HIH
10 yOBIBAHHIO, TO BCE €AMHUIIBI OBIITH OBl CTPYIIITMPOBAHBI BMECTE, YMEHbIIAS
[IATb BO3MOXXHBIX KOMOWHAIIUH 1O BCETO JIUIIb aeyx: [1,1,1,1,2]lwml[2,
1,1,1,1].

CopTMpoBKa KyGukos

B assike Python cniucku, konmnekunn u MaccuBbl 061a1aI0T BCTPOEHHOM Dy HK-
nuen sort (), KoTopas IO3BOJAAET HAM OTCOPTHPOBATH 3JE€MEHThI MaCCHBA
10 3HAUYEHHIO OT HAMMEHBIIIETO 10 Haubobiiero u Haobopor. Hanpumep, ecin
MBI Ha30BeM MacCHUB KyOHUKOB dice, TO CMOXeM OTCOPTHPOBATH XPaHSIIIHECS
B HeM 3HA4YeHUs C ToMolbio kKomaHasl dice.sort (). Ilo ymonyanuio ¢pyHk-
U sort () OTCOPTHPYET 3JIeMEHTHI MacCHBa dice OT MEHbIIEro K OOJbIIeMY,
TO €CTh 20 803PaCMAaHUI.
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Jnsa Hames NpoBepKH MacCHBA Ha IpeJMeT COLEpPXKAaHHUS B HEM YeThI-
PeX OJMHAKOBBIX 3HaYCHHI COPTHUPOBKA MacCHBa O3HA4aeT, YTO HaM HYKHO
JIMIIL IIPOBEPUTH [iBa YCJIOBUA: YETBIPE OJMHAKOBBIX HU3KMX 3HAYEHUA U OJHO
BBICOKOE€ 3HAaUEHHE (KaK B cJydvae ¢ Maccusom [1, 1, 1, 1, 2 ]) HJIHU OJHO
HHU3KOe 3HAaYeHHE M YeThIpe OJMHAKOBBIX BBICOKMX 3HadeHHUs (Hampumep,
[1, 3, 3, 3, 31). B nepBom caydae Mbl 3HaEM, YTO €CJIM KyOHUKH OTCOPTHPO-
BAaHBI 1 IIEPBBIH C YeTBEPTHIM dJIEMEHTOM PaBHBI 10 3HAYEHHUIO, TO Iepes HaMH
KOMOMHAIIMA U3 YeThIPEX OJMHAKOBBIX IpaHel Uin ydiue. Bo BropoM xe ciy-
Yae MBI OITSITH JKe HMeeM JIeJI0 C OTCOPTUPOBAHHBIMU KYOHKaAMH, U €CJTH BTOPOH
U IATBIH KYOHK PpaBHBI 110 3HAYEHUIO, TO MEpe/] HAMH KOMOHHAIIUS U3 YeThIpeX

OJIMHAKOBBIX TPaHEeMH HJIU JTyYlIIe.

MBI rOBOPUM «KOMOMHAIIMA U3 YETHIPEX OJMHAKOBBIX I'PAHEM HIIH ZyduLe»,
TaK KaK PaBeHCTBO [EPBOrO U YeTBEPTOro KyOMKa TaKKe BEpHO IIPH BbIIIaje-
HUM KOMOMHALIMH U3 [IATH OLHHAKOBBIX KyOHKOB. DTO IPUBOJUT HAC K [IEPBOM
JIOTMYECKOH 3ajlaue: eC/IH MOIb30BATEIIO BBIITAIACT KOMOHMHAIINA U3 ITATH OJH-
HAKOBBIX KyOHKOB, 3TO TaKKe 3HAYHUT, YTO UM BBIIIAJIA ¥ KOMOMHALIUA U3 de-
TBIPEX OAMHAKOBBIX KyOMKOB, HO HAM HYXHO IIPHCBOUTH [10JIb30BATE/IIO OUYKH
TOJIBKO 32 Ty YLIYI0 KOMOMHALMIO. MBI pelIiM 9Ty 3a/ja4y C MOMOIIBIO LIeMOY-
K1 BelpaskeHH 1f-elif Takum oOpasoM, 4TO, €CIH I10Ib30BATE/IIO BEIIIALACT
KOMOHHAIMA AL3BI, OH HE ITOJyYaeT OYKH 32 BBIIIAJIEHHUE TaKXKe KOMOMHAIUU
13 YeThIpeX U TPeX OJMHAKOBBIX IpaHel. CoueTaHHe M1OCIEOBATEIBHOCTH BBI-
paxenu# 1f-elif c Tem, 4TO MBI y3HAIH O COPTHPOBKE KYOHMKOB /1 IPOBEp-
KM Ha BBITIaJIeHHE YeThIPEX OJIMHAKOBLIX I'PaHel, NPHUBEJET HAC CleAYoUeMYy

IPOrpaMMHOMY KOJY:

if dice[0] == dicel[4]:
print ("Auser! ")
elif (dice[0] == dice[3]) or (dice[l] == dice[4]):

print ("UYeTepe omMHaKOBHX!")

Bo-nepBsIx, €CTH MBI YK€ OTCOPTHPOBAIH MACCUB C KyOHKaMMU, MBI OTMEYa-
€M COKpallleHHe BAPUAHTOB: €CJIN IIePBBIH U IO CIeJHHU Ky6m< HUMEIOT OJMHAKO-
BbI HOMUHAJI (if dice[0] ==dice[4] ), MBI TOYHO 3HaeM, YTO HaM BBIIIAJIO
couertanue A13b1! I [oMHUTE, YTO NEepBBIE IIATH 3JIEMEHTOB MACCUBAa HYMEPYIOTCSA
c 0 no 4. Ecnu nath OMUHAKOBBIX Ky6HKOB HE BBINAJIO, TO HAM HYXHO IIpOBe-
puTh 00a BapHaHTa BBIIAJAECHUS YeTHIPEX OAHUHAKOBBIX TpaHel (epBble YeThIpe
Ky6m<a onuHaKOBBl dice [0] == dice[3], UM OJUHAKOBEI IIOCJEJHME Ye-
ThIpe Ky6m<a (dice[1l] ==dice[4]) ) B gannom cJly4ae MBI HCIIOJIb3yeM
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JIOTHYECKHUI OIIepaTop Or, YTOOBI PaCIO3HATh KOMOMHAIIMIO U3 YeTBIPEX OfH-
HAaKOBBIX KyOHUKOB, eciM UCTUHHO (True) xomsa 6. 0010 U3 ABYX BHIPaXKEHUH

(epBble YeThIpEe #2u TOCIEAHNIE YEThIPE).

NMpoeepka Ky6ukos

MepI cchimaeMcs Ha KaXAbIH 3JeMEHT MacCHUBa IO OTAEJNbHOCTH I10 €ro MHIEK-
cy, uny nosuuuu: dice [0] oszHadaeT nepBbH?I 3JeMeHT MacCHBa Ky6I/IKOB,
adice[4] — cchlmaeTcsd Ha IMATHIM 3JIEMEHT, TaK KaK Mbl HAUHMHAEM CUET C HY .
HMMeHHO TakuM 06pa3oM MBI MOKEM ITPOBEPHUTH 3HAYEHHE KaKIOTO OT/ETbHO
B3ATOTO Ky6m<a U CPaBHUTDb OJHH 1<y61/n< ¢ npyrum. Kak u B ciydae ¢ MaccuBom
suits[], IPOUIIIOCTPUPOBAHHOM B Tab1. 6.1, Kaxxaas 3anuch MaccuBa dice
npejcTaBisfeT coboi otaenpHoe 3HadeHue. [1pu Bezose amemenTta dice [0]
IJ1g IIPOBEPKU €rO PaBEHCTBA 37eMEHTY dice [3] MBI CMOTPUM Ha 3HA4eHHE
IIEPBOTO 3JIEMEHTA MacCHBa dice M CpaBHUBAEM €r0 C YeTBEPTHIM JJIEMEHTOM
MaccuBa dice. Ecin MaccuB OTCOPTHPOBAH U 9TH 3JIEMEHTHI PABHBI, 3HAYUT,

nepea HaMu1 KOM6I/IHaI_II/IH N3 YCThIpEX OJMHAKOBbLIX KY6I/I}(OB.

Y1065l MPpOBEPUTH BbINIACHHE KOMOMHAIIMH U3 TPEX OJHHAKOBBIX KyOHKOB,
HaM HeoOX0AMMO 106aBUTH €llle OJHO BbipaskeHHe e 11 f, KpoMe TOro, MbI [TOMe-
IaeM MPOBEPKY TpeX KyOHUKOB IOC/IE IPOBEPKH YeThIPEX KYOHUKOB, C TEM YTO-
OBl IPOBOAUTH IPOBEPKY TPEX OAMHAKOBBIX IPAaHEH TOJBKO B TOM CJydae, eCiu
KOMOMHALMSA M3 [ATHU WM YeThIpeX OJMHAKOBBIX KyOMKOB He Bbimaaa. Ham
TaK)Ke HeOOXOIHMMO COOOIIUTE O BhITIAIeHUU TOJIHKO HAUBBICIIICH KOMOMHAIIHH.
B ciyuae ¢ copTHpOBaHHBIMH KyOMKaMU BO3MOXKHBI TPYU BAPHUAHTA BbIIAE€HHU
KOMOMHAIIMH U3 TPeX OJMHAKOBBIX KyOHKOB: COBIIAJAIOT [IepPBble TPH KyOHKa,
TpH KyOHKa rocepennHe inbo mociaeHue TpU. B Kozge 9T0 OyzeT BHIT/ISAETH
caeayomuM obpasom:

elif (dice[0] == dice[2]) or (dice[l] == dice[3]) or ¢
(dice[2] == dice[4]):
print ("Tpm ommuHaxoBEX'")

Teneps, KOrza MBI HAY YHIIHCH IPOBEPSITH BBIIIA/[eHHE PA3THYHbBIX BHIHUT PbIII-
HBIX KOMOWHAIIUH UTPBI B KyOHKH, AaBalTe 100aBUM HIPOBOH IIUKJ U MACCHB
dice.

Co6epem Bce BmecTe
Huxe npuseneHa 3aBepuienHas nporpamma FiveDice.py. Beenute xon B HOBOe
OKHO MM cKavaiTe ero o aapecy: https://eksmo.ru/files/Python_deti.zip.

CnyuaiiHoe Becenbe M urpbl: Ha yaauy! 153



FiveDice.py

import random
# VIrPpOBOM LIMKJI
keep going = True
while keep going:
# "BuOpoc" maTHM CIIydaMHBIX KOCTEM

(1} dice = [0,0,0,0,0] # CozmaHme MaccupBa IJigd MNATU 3ZHAUESHUN
# dice[0]-dice[4]
(2] for 1 in range(5): # "Bpocurs" ciayuarHoe umcjo oT 1-6
# mna Bcex 5 kocTen
(3) dice[i] = random.randint (1, 6)
print ("Bam Brmaso:", dice) # HameuaTaTh 3HAUEHUS ISTHU

# xocren
OTcopTMpoBaTh MX

#
(4] # I[poBepka KOMOMHALUM MSITU, UYETHPEeX UM TPpex OIMHAKOBHIX

# kocTel

# SusEl — BCe MNATb KOCTEM OIOMHAKOBEHE

1if dice[0] == dice[4]:
print ("duser!'")

# UeThpeOIMHAKOBHX — I[EpPBHEE WM MNOCJEeIHME UYeTHpe

# OIMHAKOBHE

elif (dice[0] == dice[3]) or (dice[l] == dicel[4]):
print ("UeTepe onmmuHaxoBHX!'")

# TpuOOMHAKOBEIX — IIE€PBHIE TPU, TP [HOCEpenMHe UK

# nocryenHye TPU OOMHAKOBHE

elif (dice[0] == dice[2]) or (dice[l] == dice[3]) or «
dice[2] == dicel[4]):

print ("Tpm omuuaxoBee')
keep going = (input ("Haxuure [Enter] nOma HpomoxeHMa,
SO0y KJIaBUIy, 4YTOOB BeMTM: ") == "")

CTpoku mporpaMMHOTO KOZia, CJIeIy IOl He IT0CIe HMIIOPTa MOAYy I random
M Haydajla UTPOBOTO LIUKJIA, CAEAYET, [IOXKaIYH, MOSICHUTb. B cTpoke @ MbI co-
3/laeM MaccHuB dice, B KOTOPOM XPaHUTCA NATh 3HAYEHU N, HHULHAIU3UpPYe-
MBIX HYJIAMH. [I7151 MACCHBOB HCIIONB3YIOTCS TE JK€ CaMble KBaJpaTHbIE CKOOKH
[¥1], 9TO MBI HCIIOIB30BAN H JI/I CAMBIX MEPBBIX CIIHCKOB IIBETOB M MaCCHBOB
HOMHHAJIOB M MACTEH KapT Yy Th paHee B 9TOM I71aBe. B cTpoke @ Mbl HacTpanBa-
eM UKJI fOor Ha NATHKPaTHOE MIOBTOpPEHHE AJIS ISITH KyOHUKOB, HCIIOIb3YS IS
aToro Arana3oH ot 0 10 4. DTo U OyAeT MO3ULIUAMU MACCHUBA, UTH HHAECKCAMH,

JUIA TISITH KyOUKOB.

B crpoke ©® MbI HacTpanBaeM Bce KyOMKH O OTAeabHOCTH, OT dice [0]
no dice[4], npupaBHHUBasA HUX K CIy4YaHHOMY LieJIOMY 4Hcay oT 1 mo 6,
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[IPeCTABIIAOIEMY IIATh KYOMKOB M HOMHHAJ CJIyYalHO BBIIIABIIUX TPaHEH.
B ctpoke @ MBI OKa3bIBaeM IOIb30BATEIIO BBIMABIINE KyOHUKH, pacliedaTaB
IJIA 3TOTO 3HaYeHHU MaccHBa dice. Pe3ybrar BHIIIOTHEHNS 9TOrO BBIPAKEHHUS

print nmokasaH Ha pHc. 6.5.

7é *Python Shell* b4

| Eile Edit Shell Debug Qptions Windows Help

Bam ssmano: [4, 4, 4, 2, 3] ﬂ

Tp# OOMHAKOEME

Hamgrre [Enter] ans npomor=meMuA, mobyn xnasumy, WTobM swiTH

Bam memano: [2, 3, 6, 4, 6]

Hamarre [Enter] nam npomonmessts, moSyo xnaswmy, =2robu mediem

Bam sumano: [4, 5, 3, 5, 4]

Hamatre [Enter] ang npogonxmeHdA, mofyo rrasmmy, 9Tobm BEATH

Bam mumano: [3, 3, 6, 1, 3]

Tpy OoOMHAXOBHE

Hamsaure [Enter] ans npo . TEEYD , wrobM BmfiTH

Bam mmmano: [2, 3, 1, & 2]

Hamotre [Enter] anns npononmedws, oSyn xnasumy, wroBum mwsiTH

Bar smmano: [3, 2, 1, 6, 1]

Hamosre [Enter] ona npomonxeMMA, MoSyn xnasyumy, 9ToBH BHOATH

Bam mumano: [2, 2, 1, 3, 6]

Haxare [Enter] anm npo + TREYD X » WToBu BriATH

Bam mwnano: [5, 3, 5, 4, 1]

Hamoire [Enter] mnR npomosxenuA, mobyo xnaEwmy, 9Tobu BuiTH

Bam mumano: [3, 5, 5, 3, 4)

Hamoire [Enter] aons nponosnmesms, JjoByo xnasumy, Wrobu sediTe

Bam sumano: [2, 2, 3, 2, 4]

Tpy ooMHAxOBHE

Hamgire [Enter] ans npononmeMms, moSyn wxnaswmy, Yrobs semtrs

Bam sumano: [6, 3, &, 2, 3]

Hamoure [Enter] anA npomomserud, aebyn mnasumy, 4TOCH BRATH

Bam sumano: (3, 2, 4, 4, 4]

TpH OMMHAROEEE

Hamagire [Enter] ans npomon=esus, /mbyo xnasyumy, YTOGM BLDITH

Bam mmmanc: [5, 2, 2, 3, 4]

Hamgere [Enter] mna npononmenms, oSyo xnasmmy, 4ToBum safiTs:

Bam sumano: [4, 3, 3, 4, 5]

Hamoire [Enter] AnA npomon=eHA, Jobyp xnasyumy, WTOOH BEUATH:

Bam sumano: [4, 6, 1, 3, 6] 1

Heammtre [Enter] mns npononxedus, JMofyo xnasummy, 4Tobk BuiiTH: -
Ln:1/Col: 1

Puc. 6.5. Tectosbisi 3anyck nporpammsi ¢ UrpanbHbiMu Kybukamu. O6patute BHUMAHME,
YTO HOM BbINAO HECKObKO KOMBMHALMI C TPEMS M OBHA € YETbIPbMS OAMHAKOBBIMM KyBMKAMM

B crpoke @ MmbI BRI3EIBaeM QyHKIHIO .sOort () MaccuBa dice, 4To ympo-
I[aeT [IPOBEPKY BBIMAZACHUS Pa3IMYHBIX KOMOMHAIIUH, TAKHX KaK [ATb, YeThIpe
OJIMHAKOBBIE TPAHM U TaK Jlajiee, IIyTeM yIOPAJOYUBAHMA 3HAYEHHH dJIeMEH-
TOB MaCCHBAa OT MEHbIIEro K OGosbuemy. Tak, Ipy BIIaJeHUN KOMOHHAIIUN
[3, 6, 3, 5, 3] ¢yHkuns dice.sort () mepeymnopAagounuT MaCCHB CIEAYIO-
mum obpasom: [3, 3, 3, 5, 6]. Beipaxenue if npoBepseT paBeHCTBO Iep-
BOTO 3HAYeHHUA NATOMY. B Hamewm crydyae, Tak Kak mepBoe M IMATOE 3HAYEHHA
He paBHBI (3 U 6), MBI 3HaeM, YTO He BCE MATh KYOHUKOB JIEIJTH OJUHAKOBBIMHU
I'PaHAMH BBEPX, U IepeJ] HAMH HeT KOMOHMHAIIMH U3 IATH OJHHAKOBBIX HOMH-
HasoB. ITepBoe BripakeHne elif nmpoBepser BblaJeHHe KOMOMHAILIUY U3 4e-
THIPEX OJHHAKOBBIX KyOHMKOB, CPABHUBAs 3HAUYCHHS [IEPBOIO U YETBEPTOTO dJle-

MeHTa MaccuBa (3 M 5) U 3Ha4eHHA BTOPOro U natoro (3 u 6). B sHaveHnax
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STHUX 3JEMEHTOB COBIAJEHHUH HET, IO3TOMY IPOrpPaMMa [eaeT BBIBOJ, YTO
KOMOHMHAI Vs U3 YeThipeX KyOHUKOB He Bbinasa. Bropoe Boipaxenue elif npo-
BepsieT BbIa/[eHHe KOMOMHAIIUY U3 TPeX OJAMHAKOBBIX KyOHUKOB. Tak Kak 3Ha-
YeHMsI [1ePBOr'O U TPETHEro J1eMEHTOB MACCHBA PaBHBI (3 U 3), MBI 3HaeM, 4TO
HepBble TPU 3HAYECHHU ST paBHBI. M bl HHGOPMHUPYEM [TOIb30BATESI O BBIIAJAEHUH
TpeX OJMHAKOBBIX KYOHKOB M IIpe/IaraeM eMy Ha)kaTh HY)KHYIO KJIaBHUIIY B 3a-
BHCHMOCTH OT TOTO, XOYeT JIH OH IIPOJJOJIKATh UI'PATh MJIH BBIHTH, KAK [IOKA32HO
Ha puc. 6.5.

3amycTHTe NIpOrpaMMy M HaXXMHTE KlaBUINy Enter HecKoIbKO pa3, 4TOOBI

IIOCMOTPETD, KaKHE KY6I/IKI/I BaM BbIITagyT.

Bor MoxKeTE 3aMETHTD, YTO KOMOMHALHA U3 TPEX OAMHAKOBBIX TPAHEH BBIIIA-
JaeT JOCTATOYHO YACTO: KaXK/ble IATh-IIeCTh BbIOpocoB. KoMOuHar v 13 e ThI-
pex OQMHAKOBBIX TPAHEH BCTPEYAETCS FOPA30 pexe, IPUMEPHO pa3 B MATh/e-
cat Beibpocos. Ha puc. 6.5 BbIl MOXeTe BHZETD, 4TO, HECMOTPS Ha LB 9KPaH
MOIBITOK, KOMOMHALMA M3 YeThIpeX KyOUKOB BBINIA/Ia HAM JIMIIb OJHAMKIbL.
KoMb6uHanus sussl BCTpedaeTCs ele pexe: IMPekKie YeM BBIIALeT SAL3bl, BO3-
MOXXHO, BaM IpujeTcs 6pocuTh KyOHKH HECKOIbKO coTeH pa3. Oxnako Gia-
roziapsi 0COOEHHOCTSM TeHepaTopa CAYYaHHBIX YHCET Bl MOMKETE IOy IUTH
TAKYI0 KOMOHHALIMIO Y2Ke 3a IIepBble HECKOIBKO MOMBITOK. HecmoTpst Ha TO uTO
HaIlla yIIPOILIEeHHAst BEPCHS UI'PHI A1[3bI HE CTOJb 3aXBATHIBAIONIAS, KAK HACTOS-
I[ast HT'Pa, B HALYy UTPY BCE PABHO MHTEPECHO HUIPaTh OJIArofaps ee CydarHo-

CTH M HENPEACKA3yEeMOCTH.

Jlo6aBUB a/IeMEHT CTYYalHOCTH B UTPY € KyOHKaMU 1 KapTaMu, B urpy «Ka-
MeHb, HOXHHUIIBI, OyMara», a TAKXKe B UTPY Ha yraJblBaHHE, MBI YBHIEIH, KaK
CJIy9aMHOCTh MOJKET C/le/IaTh JII00YI0 UIPpy HHTEpeCHOH U BecesoHr. MBI Takke
[IOJIy YH/IH YAOBOIBCTBHE OT rpadUKH, Ha-
IIOMHHAIOIIEH KaJleHJ0CKOI, KOTOPYIO MBI
CO37aBajH, UCIOJb3yd CIy4alHOE YHMCJIIO
I OTPUCOBKH LIBETHBIX CIIMpaseH 1o Bce-
My aKpaHy. B ciepyromem paszgene Mbl co-
eIMHUM BCe, 9YTO BBl Y3HAIH O CIYYaMHBIX
YHCIaX M IIUKJIaX C TeOMETPHUEH, I TOTO
9TOOBI IPEBPATUTD IPOTPAMMY 110 OTPHCOB-
Ke CJIyYaHHBIX CIIMpasiel B HACTOAMINNI BUP-
TyaJbHBIN KaJeHJOCKOIl, TeHepPHUPY I HH

IIPY K)XJOM 3aITyCKe OTIHYAIOUIHICT Habop

OTpPaXKEHHBIX N300paKeHUI!
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Maremaruka umcen a13bl

Ecin Bam nHTepecHa MaTeMaTHKa, CTOSIAS 32 UTPOH AL3HI, 4 TaK-
Ke MoYeMy KOMOHMHAIMA U3 IATH OJHHAKOBBIX KYOHKOB HACTOIBKO
penKa, IpOYUTANTE 3TO KPaTKoe MOosACHeHHe. Bo-mepBsix, B Urpe
Y4YaCTBYIOT MATh KyOHKOB, Y KaX/JOTO U3 KOTOPBIX MIECTh IPaHEH.
Taxum 06pa3zoM, KOJIHIECTBO BOZMOXHBIX KOMOHHAIIUIT paBHSIETCS
6X6X6X6X6=6 =7776.To ects cymecrsyer 7776 crioco-
©0B BBIOPOCHUTH IATh HOPMAJIBHBIX IIECTUTPAHHBIX KyOuKos. s
TOTO YTOOBI BBIYHCINUTH BEPOATHOCTH BBINIAZECHHUA KOMOMHAIINN
M3 [ATH IPaHeH OAMHAKOBBIX HOMHHAJIOB, HAM HEOOXOAMMO BBISAC-
HHUTb KOJTUYECTBO BO3MOMXKHBIX BAPUAHTOB KOMOHMHAIIMH AL3BI: [ATh
eJUHHUII, ISTh ABOCK U TaK jajee Jo IATH mecTepok. Mrak, cymie-
CTBYET MIECTh BOZMOXXHbBIX KOMOHMHAIIUI A13bI, KOTOPBIE MOTYT BbI-
[IaCTb [IPH UTPE € IIAThI0 KyOnkamu. Paznennm 6 Ha 7776 BapraHTOB
KOMOWMHAL[UI — U [TOJyYUM BEPOATHOCTD BbIITaeHH A KOMOMHAL[UN
13 ISITH OAMHAKOBBIX KyOUKoB: 6/7776 nnum 1/1296.

Bce npaBubHO: BepOATHOCTD TOT'O, YTO BaM BhIMaZeT KOMOHHA-
LM U3 IISTH OAUHAKOBBIX KyOHKOB, Bcero suuib 1 k 1296, mostomy
He OTYaMBANTECh, €CTH BAM ITPUIETCA JOJATOe BpeMs Opocats KyOu-
KU, TIPEK/Ie YeM BBI IOy IUTE CBOIO IIEPBYI0 KOMOMHAIUIO U3 [IATH
OJJMHAKOBBIX KyOHKOB. B cpennem, Takas koMbuHarys 6yaeT BbI-
nmanath BaM Kaxaele 1300 6p0c1<013 nnu okoso toro. Heyausurens-
HO, [TOYEMY 32 KOMOMHAI[MIO SL3BI [T0Ib30BATEb [TOTYYALT CPa3y

50 oukos!

Kanenpockon 4 %

M3zobpaxeHune co cydaliHBIMH IBETHBI-

MH

[IOMHHAaeT Kajengockon. YTobsl cienaTsb

3TO

Ha

100aBUM OZJHY BaXXHYIO (QYHKIHIO, KOTO-
pOJ TaK He XBaTaeT B Halllel IIporpaMMe
10 OTPHCOBKE CITMPAJIEH: OTpaskeHHe. 4

P P P & Ay

CrMpaaAMHU Ha pHuC. 6.2 HEMHOTO Ha-

n3obpaxeHue elrfe HOIbIIe TOXOKHUM

HACTOAIMHN KaJeHUJOCKOII, JaBaHuTe

a

CnyuariHoe Becenbe u urpsbi: Ha yaayy!
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B kaneizmockorie MOJOXEHHE 3epKal WY
[peBpallaeT CAydYalHble [[BeTa U GUTYPHI
B KpacuBble y30psl. B mpumepe, 3aBepiaio-
II[eM 3Ty TJIaBY, MBI BOcCO34anuM 3P dexr

° °
3€PKaJIbHOTO OTPaXKEHHU I, HECKOJIBKO MO/~ 4.2 “.2

(GHULMPOBAB CO3JAHHYIO paHee IPOrpaMMy 010 >
RandomSpiral.py Tak, aro6s1 0Ha MOTIa Ye-

L] L]
-4, -2 4,-2
THIPE Pa3a «OTPa3UTh» CIIUPAJN Ha SKpaHe. o e ®-2

Yr00BI TOHATE, KAKUM 00PA30M MOKHO

nobuThCst 9TOro adpdexra OTpaKeHUs, HAM il
HeoOXOAHMMO IIOTOBOPHTH O KAPTE3HAHCKUX Puc. 6.6. OtpaxeHus yeTbipex Toyek
KoopauHarax. JlaBaiiTe B3risiHeM Ha 9eThI- 10 OCAM X My € HaaINoM 8 Mo3uLym (4, 2)
pe ToukH Ha puc. 6.6: (4, 2), (-4, 2), (-4, -2)

u (4,-2).

CpaBuuMm zBe BepxHHe TOUKH: (4, 2) u (-4, 2). Eciu BepTHKanbHadg OCh Yy
Obl1a OBI 3¢pPKAIOM, TO 9TH JBE TOYKU ObLIH OBl 3¢epKaTbHBIM OTPAKEHHEM JPYT
apyra. Mer Ha3biBaeM TOYKY (4, 2) 3epKaJbHBIM OTpasKeHHEM TOUKH (—4, 2) om-
HocumensHo ocu y. Heuro moxoxee mpoucxoquT U ¢ Toukamu (4, 2) u (4, -2),
TOJIBKO B Ka4eCTBE BOOOPaKaeMOTO 3epKaja B JAHHOM CIydae BBICTYIIAET OCh X:

TOuKa (4, —2) ecTh OTpakeHHe TOYKH (4, 2) 1o ocH x.

Ecnu Bl emie pa3 mocMoTpHTe Ha KAXK/AYIO ITAapy KOOPAUHAT (X, y) Ha pHUc. 6.6,
TO YBUJHUTE, YTO AJs 3aJaHHUS STUX KOOPJUHAT HUCIIOIb3YIOTCS OXHMHAKOBBIE
qucia, 4 ¥ 2, OTIMYAIONIHeCs TOIbKO [0 3HAKY, + HJIH —, B 3aBUCHMOCTH OT Me-
CTOIIOIOXKEHUS TOYKU. MBI MOXEM CO3/]aTh OTPasKeHHeE JIOOOH TOYKH OTHOCH-
TeJIbHO OCEH X U ), U3MEH ISl 3HAKH YHCIOBBIX 3HAYeHHUH KOOPIHMHAT CJIe[y IOIHM
obpasom: (x,y), (—x, ), (=x, =y), (x, —y). Ecau xotutre, Mmoxere HauepTUTDb 3TO
Ha 1ucTe OyMaru B KJIETKY, HCIIOIb3Ys MI00yIo mapy koopauHar (x, y). Hanpu-
Mep, IOMPOOyHTe KOOPAUHATH (2, 3) — M MOJYYHUTe YeThIPe TOUYKH, OTPAXKEH-

HBIE [10 00E€HMM CTOPOHAM OCH Y, 4 TAK)Ke CBEPXY M CHHU3Y OCH X.

Wmes aTH 3HAHHSA, MBI MOKEM HAIIMCATh IIJIAH IIPOTPaMMBbl KaJeHZOCKOIIa
CleyI0IUM 00pa3oM.

1. Betbpats cydafiHyio KOOPAHHATY (x, y) B BepXHEH IIPaBOM YaCTH dKpaHa

U OTpHUCOBATb CIIMpPaJb.

2. OTpHCOBaTh Ty e CaMyIO CIIHPab B TOUYKe (—X,)) B BEpPXHEH JIEBOH YaCTH

dKpaHa.
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3. OTpucoBath Ty Xe CaMyI0 CIIHpasb B TOYKe (—X, —y) B HHIKHEH JIEBOH 4a-

CTH dKpaHa.

4. OrpucoBaTh Ty e CaMyIO CIIHUpasIb B TOYKE (X, —y) B HUIKHEH IIPaBOM Ja-

CTH 9KpaHa.

Ecnu mur IMOBTOPHUM 9TH IIarv HECKOJIBKO pa3, TO Ha 9KpaHE MbI I[IOJTYYHUM

KPaCHBBIHM KaJIEUAOCKOII U3 CAYYaMHBIX CIIMpaseH.

JlaBafiTe mar 3a marom NpoHAeMcsA MO 3aKOHYEHHOMY KOJy MPOIPaMMEI

Kaleidoscope.py, aro6sl HOHATD, Kak OH paboTaer.

Kaleidoscope.py

import random
import turtle
t = turtle.Pen()
O t.speed(0)
turtle.bgcolor ("black™)
colors = ["red", "yellow", "blue", "green", "orange",
"purple", "white", "gray"]
for n in range(50):
# T'eHepaluusa chOupasieil CJydalHHX [IBETOB/pasMepoB
# B CJyYaMHEBIX MecTax

t.pencolor (random.choice (colors)) # BeOpaTb CiydalHBIM

# uBeT m3 colors|]

size = random.randint (10,40) # 3amaTe CcJaydYaMHHM pasMep

or 10 mo 40

= random.randrange (0, turtle.window width()//2)
= random.randrange (0, turtle.window height () //2)
[lepBasa cHOmpasb
.penup ()
.setpos (x, V)
.pendown ()
for m in range(size):
t.forward (m*2)
t.left (91)
# Bropas chnmupalb
t.penup ()
(5] t.setpos(-x, V)
t.pendown ()
for m in range(size):
t.forward (m*2)
t.left (91)

(M)
S L

CnyyarHoe Becenbe u urpbl: Ha yaavy!
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# TpeTbsa cnmpasb
t.penup ()
(6] t.setpos (-x, -Vy)
t.pendown ()
for m in range (size):
t.forward (m*2)
t.left (91)
# UeTBepTas cnmupalsb
t.penup ()
t.setpos (x, -Vy)
t.pendown ()
for m in range (size):
t.forward (m*2)
t.left (91)

Hamma nporpamma HagrHaeTCs KaK OOBIIHO — € UMIIOpTA MOAYJIeH turtle
u random, HO B cTpoke @ MBI fieJlaeM YTO-TO HOBOE: C ITOMOIINBIO (PYHKI[HMH
t.speed (0) MBI yBeIHYHBaAEM JI0 TIpejiesia CKOPOCTh yepenamku. DyHKims
speed () rpaduku Turtle npunumaer apryment-uncio or 0 go 10, npu sTom
‘HEHOlSMMCTMQUWHHHﬁTeMHaHHMaHHH,10——6mePHﬁTeMHLApFYMeHTO
OTKJIIOYAaeT AHUMAIHIO (OTPHUCOBKA BBIIIOJHAETCA C MAKCHMAJIbHOM CKOPOCTHIO,
KOTOPYIO MOKET Pa3BUTh KOMIIBIOTEP). DTO CTpaHHas mKaaa ot 1 1o 10, Tak kak
0 cregyer nocse 10. ITpocTo 3amoMHHTE, UTO €CJIM BAM HYKHO MaKCHUMAaJIbHO
YCKOPHUTBH YEPEIAlIKY, YCTAHOBHUTE CKOPOCTh Ha 0. 3amyCTUB IPOTrpaMMY, BEI
3aMeTHTe, YTO CIIHPAJIH MOABIAIOTCA IPAKTHYECKH MTHOBeHHO. Ecin xoture,
9TOOBI UepernaliKa IBUragach ObICTPee, BB MOXKETE BHECTH 3TO U3MEHEHHE B JII0-
Oy10 M3 HAIIKX MPEeAbIIYIIUX IIPOrPAMM.

LMK COOTBETCTBYET LUKy U3 IporpaMmsl RandomSpirals.py no Toro, kak
MBI ZOXOAUM 10 cTpok @ u ©. B ctpoke @ Mbl B iBa pa3a yMeHbIIaeM TOPH-
30HTAJbHBIM JHAINA30H CAYYaMHOI'O YMC/A A4 3aJJaHUA TOJBKO MOJ0KHUTE/b-
HBIX KOOPJHHAT X (IIpaBas 4acTh 9KpaHa oT x = 0 10 x = turtle.window
width () //2), a B cTpoke © MBI OrpaHHYHBaeM BEPTHUKAIbHBIN JHUANIA30H
10 pa3MepOB BepXHeH MOJOBHUHBI 3KpaHa: oT y = 0 o y = turtle.window
height () //2. He 3a0ynpTe, 4TO 1[eJI0YHCIEHHOE AeIE€HHUE OCYIeCTBIIACTCH
C IIOMOIIBIO OrepaTopa / /, 3T0 HEOOXOANMO, YTOOBI BCE ITHKCEIbHBIE U3Mepe-

HHMA OCTaBa/JIHMCh ILICJIBIMH YK C/IaMH.

OTH IBE CTPOKH KOZIa KaXKAbIH pa3 aI0T HaM I1apy CJIyYaHHBIX KOOPJHHAT (X, )
B BEPXHEH ITPaBOH YacTH 3KpaHa. B crpoke @ MbI ycTaHaBIMBaEM pyuKy depe-
MAIIKH B 3Ty TOYKY MU CPa3y ke OTPUCOBLIBAEM IEPBYIO CIIMpPasb C IOMOIIbIO

nukaa for. 3aTeM MBI U3MEHAEM 3HAKHU Ka}K,ZlOI:I H3 KOOpJAHHAT TaK K€, KaK Mbl
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Jenanyd Ha pyuc. 6.6, 9TO TTO3BOJUT CO3AATh TPHU OTPAKEHHA TOYKH B BEpXHEH
7eBOH (—x, ), CTpoKa @, HIKHEH 1eBOH (—x, —Y), cTpoka @, U HIKHEH IpaBoOn
(x, =), crpoka (7), yactsax sxpana. Ha puc. 6.7 nsobpaxen npumep y3opa, co-
3gaBaemoro nporpammoit Kaleidoscope.py.

Bel MoskeTe HANTH OTpaKEHHUS KaXKAOH CIIMPAJIH, IIPOCTO B3IVISHYB Ha TPU
ApyTHe YaCTH dKpaHa. DTO He UCTUHHbBIE OTPAKEHUA: Mbl He HAUHHAEM C OJIH-
HAKOBOTO yTJa A/ KaXJ0M CIIHPaIH, U Mbl He IOBOPAYMBAEM BIIPABO BMECTO
MIOBOPOTA BJIEBO IIPH OTPUCOBKE OTPAKEHHBIX crirpaseit. OQHAKO NpH KeTaHHH
BBl MOJKETe BHECTH 3TH U3MEHEHHs B Iporpammy. B pasaene «3azauu no mpo-
IrpaMMHPOBAHHIO» B KOHIIE IVIaBBI IIPEJJIOKEHO HECKOIBKO HJEN I Yy dlle-
HMA IPOTPAMMBI KaJIeH/JOCKOTIA.

Puc. 6.7. O¢ppekr orpaxenus/nosropenms nporpammsl Kaleidoscope.py

J1o 3TO II1aBBI MBI HE 3HAJIH, KAK 3aCTABUTH KOMIIBIOTEP BBIIIOJIHATH CTy YalHbIE
medcTBHUsA. Terepb Mbl MOKEM 3aCTaBUTh KOMITBIOTEpP COPOCHUTD UTpabHbIE KO-
CTH, BBIJATh KAPTHI U3 KOJIO/bl, HAPHUCOBATH CIIMPAJIH CJIYyYalHOTO 11BeTa, HOop-
MBI, pa3Mepa B CJIy9alHbIX 9acTAX 9KpaHa. Kpome Toro, koMmnbioTep Ternepb Mo-
KeT Hac HHOrAa o6birpaTh B «KameHs, HOKHHUILBL, OyMary».
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WHcTpyMeHT, KOTOPHIH clles1a]l BO3MOKHBIM CO3JaHHE BCEX dTHUX IPO-
rpamMmm, — MoayJab random. B urpe Ha yragbiBaHHe MBI HCIIOIb30BAIH KOMaHY
random.randint (1, 10) aa4 reHepanMy CIYy4YaMHOIO YHCIAa B AUATIa30HE
ot 1 mo 10. B nmporpammax, pUCYIOIHUX CAy4YalHbIe CIIHPAIH, MBI 10OABUIN
(byHKLU/Ho random.choice () gasa Bbl60pa CTy4YalHOTO IBeTa M3 CIIHCKA. Brr
Y3HaJIU, KaK MCIOJIb30BaTh (i)YHKIJ;I/II/I turtle.window width () u turtle.

window height () A4 BbIACHEHM S IUMPHUHBI M BHICOTEI 9KpaHa Turtle.

Ber Taxxe y3Hanm, Kak 1ojb30BaThCA KapTe3HAHCKUMU KOOPJAMHATAMH
JUIS TIOMCKA MECTOIOJNOKEHHA (X, Y) Ha 9KpaHe, BBl [10JIb30BATHCH PYHKIIHEH
random.randrange () AJf TeHEpallMM CJy4aHlHOTO YMCJIa B IMalla30HE Me-
KJly 3HAYEHUSAMHM IIPaBOM U JIEBOM KOOPJMHATHI X M BEpXHEH U HHKHEH KOOp-
JIMHATHI ). 3aTeM MBI HCIIOJIb30BaNIN PYHKIHIO turtle.setpos (x, y) A1d
nepeMelleHHsA YePEraiiky B TI00YI0 TOYKY Ha rpaduecKoM dKpaHe.

M1 00beJUHHIN BO3MOXHOCTD BBIOOPA CIYYAHHOTO 9I€MEHTA U3 CIIHCKA
¢ momompio pyHKIMU random. choice () ¢ yMeHHeM IPOBEPATH U CPABHH-
BAaTh 3HAUYCHU S C [IOMOILbIO BprQ.)KeHI/II;I if-elif and co3laHHA BEPCUU HUTPBHI

«KaMeHb, HOMXHHIIbI, 6yMara» «I10JIb30BATEJIb IIPOTHUB KOMIIBIOTEPaA».

Bl m3yuniu KOHLENIIMIO MACCUBA, M MBI YIIPOCTHJIH KOJ KAPTOYHOM HUTPBI
6Js1arozaps CO31aHUIO OJHOTO MACCHBA ISl XPAHEHH sl HA3BAHUS MACTEH U ellle
OIHOTO — /I XpaHEHHUS HOMHUHAJIOB KapT. Jl1a cuMynanuu npouecca cia-
9M KapT MBI IpuMeHMIn GyHKuo random.choice () Kk 060UM MacCHBaM.
MBI yHOpSA0YUIN HOMUHAJIBI KAPT OT MEHBIIET0 K OOJIBIIEMY, 4 3aT€M BOCIIOIb-
30BaJIUCh (byHKLU/IeI?I.index () AJ1g MOMCKa MO3ULIMH HYKHOI'O 9JIEMEHTA B Mac-
cuBe. MBI HCII0JIB30BAIN MHEKC HOMHWHAIA KaXKIOH U3 IBYX KapT AJIS BBIACHE-
HUS, KaKas KapTa 60JIblile U, COOTBETCTBEHHO, KTO M3 MI0Jb30BaTe/IeH BHIUT PaJl
naprtuio B urpe «[Ipauuna». Mel co3ann MOBTOPHO HCIIOIB3YEMBIN HTPOBOM
L[UKJI C II0Ib30BATEIBCKHM BBOJIOM, IlepeMeHHON-(1arom keep going u Bel-
pakernueM while. MBI MOXEM HCIIOTB30BATE ATOT L[UKJI B IIOOOM ITPHUJIOKEHUH
WUJIH UTPe, KOTOPBIE MOJb30BATENb MOKETAET NOBTOPHO 3aITyCTUTh HECKOIbKO

pas noapssa.

MBI yray6uay moHUMaHHE MACCHBOB, CO3/1aB YIIPOIIEHHYIO BEPCHIO UTPBI
AU3BL [ CHMyIALMH NATH Ky OUKOB MBI CO3/[JaJIM MACCHUB C IIATHIO 3HAYCHHUAMHU
ot 1 1o 6, Bocronb3oBannch PyHKuHeH randint () A cHMyasiuu Beibpoca
KyOHKOB, a TaK)Ke IIPUMEHMJIH K MaCCUBY KYOMKOB MeTOZA sort () /s yrpo-
I[EHUS [IPOBEPKH BBIIAIEHNS BBIUTPHIIIHBIX KOMOUHALHIA. MBI yBHIeH, YTO,
€CJIM B COPTHPOBAHHOM MAaCCHBE IIEPBBIH U IIOCAEJHUI 3JIeMEHT PaBHBI, 3HAUHUT,
1 BCE 3JIEMEHTBI 9TOTO MaCcCHBA paBHBL. B Halllel Hrpe 3TO 03HAYAJIO BBINIAZICHHE
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KOMOMHALIMH U3 IS TH OLMHAKOBBIX KyOHUKOB. [lJ151 MpoBepKH BhITaZeHUS KOM-
OUHAIMIT U3 YeThIpeX U TpeX OJUHAKOBBIX KYOMKOB MbI HCITONb30BATH CIOK-
HBIN ortepaTop if, COOTBETCTBEHHO /iBE U TPHU YACTH KOTOPOTO 0ObeJUHSIINCH
onepaTopoM or. Mel ucrionp3oBaau BerpakeHus 1 £-elif nia ynpasieHus jgo-
IUKOH HAIIEH IPOTPAMMBI, YTOOBI KOMOHMHALIMS U3 IISTH OJHHAKOBBIX KYOHKOB
He 324J1aCh TaK JKe, KAK KOMOMHALIMS U3 YeTHIPEX U TpeX.

B nmporpamme KajengocKoma MBI ellje HEMHOTO IopaboTaau ¢ KapTe3HuaH-
CKHMH KOOPAMHATAMU U CUMYJIHPOBAIN 3P PEeKT OTpaKeHU s, U3MEHAA 3HAKH
3HAUYEeHHUH KOOPAHHAT (X, y). MBI 4eThIpe:X1bl IIOBTOPAIN KaXKJyIO CIIHPAb CIy-
YaMHOI'O pa3Mepa, LiBeTa C IeHTPOM B CIYUYaHMHOM TOYKE SKpaHa JJId CO3AaHUsA
a¢ddexra kanengockomna. Bel y3Haau o TOM, KaK YBETHYUTb CKOPOCTh OTPHUCOB-
KU YepemnalKy ¢ IOMOILIbIO KoMaH Ak t . speed (0).

CuryuafiHble 9HCIa U BEIOOP CIYYaHHOTO 97I€MEHTA JOOABIAIOT B UTPY He-
OKMJAHHOCTH, YTO AejaeT ee HHTepecHee. [TouTn B KakJO¥M UTpe eCTh 3TOT
9JIEMEHT CIy4YaHHOCTH. Teleph, KOrja Bbl MOKETe CO3[4aBaTh CAY4alHOCTD
B IIPOrpaMMe, BBl CIIOCOOHBI IPOrPaMMUPOBATh OOsiee yBIeKaTeAbHbIE UTPbI.

Ha nannoM aTame BBl JOKHBI yMETh JleIaTh CeyoIIee.
* MimMmnopTHpoBaTh B CBOM IIPOT paMMBI MOAYJIb random.

e crionp30BaTh (iJYHKL[I/IIO random.randint () AJg reHepanuy Caydan-

HOTI'O 4HcCJa B 3aJaHHOM JHaIla30HE.

e crions3oBarh (i)yHKLu/Ho random.choice () gnsg cnyqaﬁHoro Bbl60pa

JIEMECHTaA CIITMCKa UJIM MaCCHBa.

e Mcnionb3oBarth (1)YHKL[I/IIO random.choice () ans reHepauuu 52 kaprt
M3 IBYX MaCCUBOB CTPOK, XPaHAIMX TOJbKO HOMUHAJIBI U MaCTH.

* OnpenensiTe pa3Mep OKHa AJIs1 PUCOBAHMUS C TIOMOIIBIO (PYyHKIUM turtle.
window width () mturtle.window height ().

* [Tepememars Yepenamky B JI0OYIO TOUKY 9KpaHa [JIsi PUCOBAHHS C TIOMO-
o QyHKIUM turle.setpos (x, y).

* Mcnonp3oBars ¢pyHkmo random. randrange () AJs reHepanuu CIy-
4aIlTHOI'O YMCJIA B JI00OM AHaIa3oHe.

* HaxoanTh MH/IEKC 9JIeMEHTA CITUCKA MJIM MaCCHUBA C IIOMOLIbI0 (PYHKIIHH.
index ().

* CosnaBaTh UI'poBOH MK while ¢ HCIONB30BAHMEM JIOTHYECKOH OyIie-
BOM IepeMeHHOM-(JIara, Tako# Kak keep going.

° COSI[aTb MaCCHB 3HaAYE€HUH OJHHAKOBOI'O THIIA, IPUCBOHUTD 9JIEMEHTAM

MacCCHBa 3HAYCHHA C ITIOMOIIBIO HHAECKCOB 3THUX 3JIEMCHTOB (HaanMep,
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dice[0] = 2) U HCIIOJIb30BATh 3JI€MEHTHI MACCHBA KaK OOBIYHBIC nepe-

MEHHBIE.

° COpTI/IpOBaTb CIIMCKH UJHU MAaCCHUBBI C ITIOMOIIbIO q)YHKHI/II/I .sort ().

* OTpaxaTh TOYKH OTHOCHUTEIBHO OCEH X U Y, U3MEHASA 3HAKH YHCIOBBIX
3HA4YeHHUH KOOPJAHHAT (X,Y)) TOUYEK.

* FaMeHATH CKOPOCTh OTPHUCOBKH YeperallKy ¢ MOMOIIbI0 (PYHKIINH

.speed ().

3apaum no NPOorpaMmmMmmupoOBaHMIO

B 3ajavax mo mporpaMMHUpOBaHHIO B 3TOH IJIABE MBI PACUIMPUM PO~
rpammsl Kaleidoscope.py u HighCard.py. (Eciu Bbl 3amiu B TynuK, Ie-
petinute Ha caut https://eksmo.ru/files/Python_deti.zip nns sarpysku

TOTOBBIX peIlleHHH. )

#1. CHy‘Iﬂﬁﬂoe KOJINHEeCTBO CTOPOH M TOJILWMHAO

Ho6aBum eme Gonbie caydaiiHocTu B nnporpammy Kaleidoscope.py,
BKJIIOYHB JIBE HOBBIE CIydarHble mepeMeHHeble. Jlo6aBbTe epeMeHHY IO
sides and 3alaHHA KOJTHYECTBA CTOPOH, a 3aT€M BOCIIONIb3yHUTECh 3TOM
NepeMeHHOM /I M3MEHEHHA yIJa IOBOPOTA MPH KaXKJOU MTepaliuu
IIUKJa OTPHUCOBKH CIIHpaTH (M, COOTBETCTBEHHO, KOJIMYECTBA CTOPOH
cnupanu). [Ing 3ajaHua yria moBOpoTa BMecTo uucaa 91 BOCHOb-
3yHTech BolpaxkeHHeM 360/sides + 1. 3aTem co3jaiiTe IepeMeHHYIO
c umeHeM thick, koTopas OyzeT XpaHUTD CIy4aHHOE YHCIO B IUAIIA30-
He ot 1 10 6, 3ajafoliee TOMMUHY pydKH depenamky. JJobaBbTe CTPOKY
t.width (thick) B HYXHBIH y4aCTOK IPOrPAMMHOTIO KO/, YTOOBI U3-

MEHHTb TONIIHUHY JTHHHUH KAXXIOH CIIHPAJIH CIy4aHHOI'O KaJeHAO0CKOIIA.

#2. PeanucTuuHbIe OTPUIKEHHbIE CNUMPANU

Ecu BBl HEMHOTO 3HAKOMBI C T€OMETPHEN, 1Ba HOBBIX Yy UIIeHH A C/le/Ia-
0T Halll KaJeHIOCKOII elile 6osIee pealuCTUIHBIM. BO-TIepBbIX, OTCIEKH-
BaliTe HanpaBieHue (Mexay O u 360 rpagycamMu), B KOTOPOM YKa3bIBaeT
Jyeperalika Iepej OTpHCOBKOM MepBoN ciupanu. J[nsa aToro Bocnons-
syurech GpyHKIHen t.heading () U coXpaHUTE pe3ysbTaT B IepeMeH-
HOI angle. 3areM mepes OTPHUCOBKOM KaKIOH OTPaKEHHOH CIIHPAIH
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C TTOMOIIBIO (byHKuHH t.setheading () U3MeHSHTE YT OJI TaK, YTOOBI
HallpaBJieHHe, Ha KOTOPOE YKa3bIBa€T Yeperlallika, COOTBETCTBOBAJIO KOP-
PeKTHO oTpakeHHOMY yruy. IToxckaska: BTOpoil yrou 1o/keH ObITh 3a-
AaH BeIpaxxeHHeM 180 —angle, yros TpeTbeil Ciupaau OyAeT peacTaB-
JIeH BbIpakeHHeM angle — 180, a uerBepThiii — 360 —angle.

3ateM monpoOyHTe TOBOPAYMBATH BIEBO IIOCIE OTPUCOBKU KaXK A0
JIMHUH NIePBOH U TPETheH CIIHpaseH U BIIPaBO — I10CJIE OTPHCOBKH KaK-
IOY JIMHHUH BTOPOH M YeTBEPTOM crupaei. Eciau BeI IpUMeHHUTE 3TH
H3MEHEHH s, TO CIIUPAJIH, PUCYeMble BalleH MPOTPaMMOH, OyAYT BBI-
[JSAETh KaK 3epKajbHble OTPAXXEHUS APYT APyra B pa3mepax, popmax,
I[BeTaX, TOJIIIMHE U HallpaBIeHHOCTH. EcIu XOTHTe, BB TaKKe MOKETe
HpeJOTBPATHUTD CTOJIb CHIBHOE HAJIOXeHHE (PUTYP, U3MEHHUB THAITa30HBI
KOOpAMHAT X Uy 00 random.randrange (size, turtle.window
width () //2) m random.randrange (size, turtle.window
height ()//2).

#3. «Mbpanuua»

ITpesparure nporpammy HighCard.py B IOTHOLEHHYIO BEPCHIO HUTPbI
«[Tpsinnma». Bo-mepBoIx, BeinTe yueT OYKaM: CO3/jaTe ABE TepEeMEHHBIE,
KOTOpbIe COXPAHSIN OBl KOJIMYECTBO ITAPTHUH, BBIUTPAHHBIX KOMITBIOTE-
POM U BBIUTPAHHBIX IT0JIb30BaTEIeM. BO-BTOPBIX, CUMYyIHpPYITE UIPY Of-
HOM IIOJTHOH KOJIOOH KapT, CBIIPaB TONBKO 26 mapTuil. (BosmoxHo, s
5TOro noTpebyeTcsi NCIOAb30BaTh LUK for, a He while, Tak Kak 3TO
[IO3BOJIMT BAM BECTH y4YeT KOJTHYECTBA CHIIPAHHBIX [TAPTHIH.) 3aTeM 00b-
SBUTE IOOEAUTEIS, Y KOTOPOI'O OKa3a10Ch 6osbliie 04KOB. B-TpeTnux, 06-
pabarbIBaliTe HUYbH, 3A[IOMHHAs, CKOJBKO [ATOBBIX CUTYAI[MH BOZHHKJIO
HozpsiA. 3aTeM, KOrja HoOeAUT OAMH U3 [0Ib30BaTe e, 10OaBbTe KOTHUYe-
CTBO ITIATOB K TEKYI[EMY KOJTHYEeCTBY OUYKOB [IOOEAUTE/ISI 1 BHOBb OOHYIHTE

KOJIHMYCECTBO IIaTOB II€pe/] Ha4daJIOM CICAYIOMEro payHaa.
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DOYHKLIMM: AA, Y ITOro ECTb HASBAHME

Mpr yiKe ycmeaHd BOCIOJIb30BATHCA OOJBIIUM KOTHYECTBOM (PYHKYUuil —
oT print () mo input (), mo turtle.forward (). Ho Bce atu dayHKuI/II/I
6b11H 1100 BCTPOEHHBIMHU, THOO UMIIOPTUPOBAHHBIMH M3 MOAYJIEH U OUO-
nnotek a3bika Python. B aroit rnase Ml Oyaem co3naBars Ham cobcmeenmsLe
¢yukuuu. OHu OyAyT AeaaTh Bce, YTO MBI 3aXOTHM, BKJIIOYas pearMpOBaHHE
Ha IeMICTBHA [I0Jb30BaTe/IeH, TAKHE KaK I[eTYOK MBIIIBIO MJIM Ha)KaTHe KJIaBHIIL.

QyHKUIMM OYeHb IIOJIE3HBI, OHU JAIOT HAM BO3MOXHOCTb YIIOPAJOYHUBATD
6JIOKH IIOBTOPHO HCIIO/Ib3yEeMOTO KO/, a 3aTeM CCBIIAThCSA Ha 3TH OJIOKH B JaJib-
HEeMIIIEeM B HAIIUX IIPOrPaMMax C IOMOIIbI0 OJHOTO KOPOTKOI'O MMEHH HJIU KO-
poTkoit KoMaH bl PaccMoTpuM B KadecTBe mpuMepa pyHkiuio input (). Jan-
Hasi QYHKIIHA BEIBOAUT Ha 9KPAH CTPOKY TEKCTa,
IIPUTIJIAIIAIONTY IO [T0I30BaTE/IA BBECTH JJaHHBIE,
cobupaeT TO, 9TO BBEJI II0Ib30BATEIb, [TePEAAeT
BBOJ| B IIPOrpaMMY B Ka4€CTBE CTPOKH, KOTOPYIO
MOXXHO COXPaHUTH B IlepeMeHHON. MbI moBTOp-
HO HCIIOTb3yeM (YHKIHIO input () BCAKHI
pas, Koria HeOOXOAMMO y3HATD Y [TOIb30BaTe-
JIsL KAKYI0-TO JOIOJHUTEIbHYI0 HH(OPMALIHIO.
Ecnu 651 y Hac He 651710 9TOH (PYyHKIIHH, TO HaM,
BO3MOJKHO, IIPHILIOCH OBl JesaTh BCIO paboTy
CaMOCTOSITEIbHO KaXKIbIH pas, jKejlas 3alpo-

CHUTb Y [10JIb30BATe/I HH(POPMALHIO.
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(I)YHKI_II/IH turtle.forward () — eme OfAMH 3aMeYaTeIbHBIN BU3YaJIbHBII
pUMep: KaKIBIH pa3, KOTAa [epeMelliaeM YeperaliKy Brepes, 4ToObl HapHuco-
BaTh OJIHY M3 CTOPOH HAIIHUX CIIHpaJeH, Python BBITIOJIHAET MONUKCENbHY IO
OTPHUCOBKY JTHHHUH CTPOTO HYKHOH AJHHBL U B HAIIPABJICHUH, KyJa YKa3blBaeT
yepenamka. He 6yap y Hac pyHkumnu turtle. forward (), HaM IPHUILIOCE ObI
CaMOCTOSTEIBHO HCKATh CIIOCOO OKpAIIMBAaHHUs IMUKCEICH Ha d9KpaHe, BECTH
y4eT MeCTOTIONIOKEHHH 1 YIJIOB, a TAK)Ke BBIIIOTHATH JOCTATOYHO CIOKHBIE BBI-
YHCJICHUA KaKJbIH pa3 IIPH OTPHUCOBKE OTPE3Ka 3aaHHOM JIJINHBL.

bes aTux QpyHKIMH HALIK IPOrpaMMBI ObIIH ObI 3HAYHTENBHO JIMHHEE, He-
ynoOHee pu 4TeHUH | cIokHee B HanucaHud. PyHKIMH 1al0T HaM BO3MOJX-
HOCTb BOCIIOJIb30BAaThCs pabOTOM, KOTOPYIO yKe IpoJeiann OObIIoe KOTHde-
CTBO HAIIUX COPATHHKOB-IIPOIPaMMHCTOB. XOpPOIINe HOBOCTH TaKKe B TOM,
YTO MBI MOKEM ITHCATh HAIIKU COOCTBeHHbIe (PYHKIMH: OHU C/eJIAI0T HAII IIPO-
IPAaMMHBIH KOJ| 60Jiee KOPOTKHM, y1000UNTAEMBbIM U IIPUTOJHBIM /IS IOBTOP-

HOI'O MCIIOJIb3OBaHMA.

B rimaBe 6 MBI cO3/1a11 IPOT paMMBl, KOTOPBIE OTPHUCOBBIBAIH Ha SKPaHe CIy-
JallHble CIIMPAIH U y30p HallofoOHe Kanernockomna. Mbl MOKeM HCIIONb30BaTh
GYHKIMH 7151 yIPOIIEHMSI KOZA STHX IIPOTPAMM, a TAKIKE C/IeJIATh YIaCTKH [1PO-
IPAMMHOTO Kozia 60J1ee MPUTOAHBIMH AJIsA IOBTOPHOT'O UCIIOIb30BAHMUA.

Cob6epem Bce Bmecte ¢ PyHKUMAMMU

Barnsuure ewe pas va npumep RandomSpirals.py Ha c. 136. Bee, uro HaxoguTces
B r1epBOM IHKJIe fOr, OTBEYaeT 3a CO3laHMe BCETO OJHOM CIyYaltHOM CIIHPAJIH.
Cam nuka for HCMoNb3yeT 3TOT KO/ A pucoBaHus 50 crinpaser ciyJaiiHOro

I[BETa, pa3Mepa U B CyYaMHBIX YYacCTKaX dKpaHa.

IlpencTaBuM, YTO HAM HYKHO BOCIIOJIb30BATHCS KOJOM JIsl PUCOBAHUS CIIY-
YaMHOM CIIMPAJIH B JPYTOH MpOrpamMme, HAIIPUMeEP B UTpe HUIH MPHIOKECHHH-
sacraBke. B nporpamme RandomSpirals.py oueHb CIOMKHO CKa3aTh, Il€ HAUU-
HAEeTCS M 3aKAHYHMBAETCS OTPHUCOBKA CIIMPAJIH, a MBI HAITHCATH 3TOT KOJ| BCETO
HEeCKOJIBKO CTpaHHIl Ha3ax. IlpencraBore, ecau BaM nmotTpebyeTcss BEpHY THCA
K KOZly 9TOM IIPOr'PaMMBI Yyepe3 HecKoJIbKO Mecsles! B aTom ciayuae mbI moTpa-
THM MHOTO CHJI U BPEMEHH, YTOOBI [IOHITH, KAKHE ACHCTBUS BBIIIONHSIET [IPO-
rpaMMa ¥ KakKHe IMEHHO CTPOKH KOZIa HYKHO CKOITMPOBATh B HOBYIO IIPOrPaM-

MY, €CJIH OIISITh IIOTPeOyeTCsi HAPHCOBATH HECKOIBKO CJIYYaMHbBIX CIIHPAJICH.

YroO6b! c1eaTh y4acTOK KOA IPUTOJHBIM /ISl HCTIOJIb30BAHUS B JaTbHEH-
IIeM MJIM TIPOCTO HoJiee YA0OOIHUTAEMBIM, MBI MOKEM 0npedesums PYyHKYu0
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H IPUCBOMTD €M1 JIETKOE [JIS1 BOCIIPHSITHS UM, TAKOE, KaK, HATIPHMep, UM Py HKITHH
input () uau turtle. forward(). OHPCILC]ICHI/IG (i)yHKuHI/I TaKKe Ha3bIBaeTCS
068a8ennem GyHKIUHU. DTO 3HAYUT, YTO MBI [IPOCTO COODIIAEM KOMITBIOTEPY, UTO
ROJKHA fenath ganHas GyHkuus. Jlasante co3ganum GyHKIMIO, KOTOpas OyaeT
PHCOBAThb CTyYalHYIO CITHPaJb Ha 9KpaHe, M Ha3oBeM ee random spiral (). Mm
CMOJKeM TIOBTOPHO HCIIONb30BATh 3Ty (PYHKIIHIO B I0O0€ BpeMs U B 1060 IIpo-

rpamMMe, ecIi HaM IOTpebyeTcs CO3aTh CIyYaHbIe CIIMPATIH.

O6vnasnenme random spiral ()

Orxkpoiire nporpammy RandomSpirals.py (rnaBa 6), coxpaHuTe ee B HOBOM (aii-
ne ¢ umeneM RandomSpiralsFunction.py u HadHuTe onpeensiTh GyHKIMIO 720~
c/7e HACTPOMKH PYUYKH YepeIalIKy, e CKOPOCTH H I[BETa, HO neped LUKIOM for.
([ cipaBKH BBl MOKETe HCIIONb30BATh 3AKOHUYEHHYIO BEPCHIO IIPOrPAMMEBI
Ha c. 168, 4TOOBI IIpe/ICTABIIAT, KaK JOJUKEH BBIIIALETh Ko mporpaMmst.) Onpe-
nenenue pyHkuuu random spiral () cleayeT MOMECTHUTH [TOCAEe HACTPOHKH
YeperamKy, TaK Kak QyHKIHUH TOTpebyeTcs BOCIONb30BATHCS Py IKOH Yeperar-
KU t 1 crickoM 11BeToB. Onpenesnenue pyHKIINY CIeyeT IOMECTHUTB IIepej [IHK-
aoM for, Tak KaK MbI 6Y1ICM HCII0JIb30BATh (bYHKU,I/IIO random spiral () Buu-
ksie for, a mepej UCIOIb30BaHUEM (YHKIIHMIO HEOOXOAMMO OIPEe/IeIUTE. Tereps,
KOT/la MBI HAIILTH TIOAXOASAIIHI yYaCTOK KO/, Ky/Ja HYKHO [TOMECTUTD (PYHKI[HIO

random spiral(), JaBalTe ee OIpe/ie/IhM.

st onpenenenns pyHkumi B a3bike Python mucronpsyercs kiaoueBoe C10BO
def (cokpalleHHe OT aHIJIMHCKOIO CJI0Ba definition — onpeneseHue), MOCIe
KOTOPOTO YKa3bIBaeTCsl UM HOBOH (PyHKIHH, CKOOKH () u aBoetouwe (:). Ja-
Jiee IIpHUBE/E€HA IIepBasi CTPOKa CcO3laBaeMOM (i)yH}cum/I random_spiral ():

def random spiral():

OcraBurasics 9acTs onpeeneHus GyHKIUY OyAeT IpeACTaBIeHA OXHHUM HIH
HECKOJIBKMMH BBIPaXKEHUSAMH, CABUHYTBIMH BIIPABO, aHAJIOTUYHO TOMY, KaK MBI
MOCTYMaaH IpH I'PYNIIHPOBKE BBIpaKeHUH Jud nuknos for. /Inga co3panna
CJIy9aiTHOH CIIMPATH HEOOXOAHUMO YCTAHOBUTD CJIYIalHBIN [{BET, CTYYaHHbIH
pasMep M CIy4arHYIO TOYKY (X,y) Ha 9KpaHe, a 3aTeM IIepEMECTUTh PYUYKY B 3Ty
TOYKY — M HapHCOBaTh cliupassb. Janee npuBeneH KOx 3aKOHYEHHOHN BEPCHUH

¢yHkuuu random spiral ():

def random spiral () :
t.pencolor (random.choice (colors))
size = random.randint (10,40)
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x = random.randrange (-turtle.window width()//2,
turtle.window width()//2)

random.randrange (-turtle.window_height () //2,
turtle.window height () //2)

=
Il

t.penup ()

t.setpos(x, V)

t.pendown ()

for m in range(size):
t.forward (m*2)
t.left (91)

Obparure BHHMaHHE, 9YTO NP 00BABICHUH GYHKIIMH KOMIIBIOTEp Ha Ca-
MOM JleJIe He 3aIlyCKaeT BBIIIOJHEHHe omnpeaendeMon ¢yHKunu. Ecau M1 BBe-
nem omnpenenenue pyHkuun B 06omouky IDLE, kommbioTep He BBIZACT crivpaib
(moka 4t0). YT0OBI OTPHCOBATH CIIHPaAJIh, HAM HEOOXOAUMO BBI3BATh (PYHKIHN

random spiral().

Bbi3oB random spiral ()

Omnpenenenrie GyHKIHH COOOIIAET KOMITBIOTEPY, 9TO HEOOXOAHUMO C/Ie/IaTh, KOT/A
KTO-1160 BhI3bIBaET 3Ty QyHKIHI0. [Tocae onpenenenust GyHKINN MBI 86.36L84€M
5Ty (PYHKIHIO B IPOrpaMMe, YKa3bIBask NMs (PYHKIIMH U CKOOKHU I1OCTIe Hero:

random_ spiral ()

He 3a6biBaiite mpo cKOOKH, TaK KAK HMEHHO OHH FOBOPST KOMIIBIOTEPY, YTO
BBl XOTHTE 3aITyCTHUTh BBIIIONHEHHE PyHKIHH. Terepb, KOrQa Mbl ONpeAeNHIN
koMaHAy random_spiral () Kak QyHKIIHIO, IIpH BbI30BE PyHKIUKU random
spiral () B mporpaMmme KOMIBIOTEP HapHUCyeT Ha 3kpaHe Turtle cnywaiinyio

CHHpab.

Teneps, uT06bI HaprcoBaTh 50 CIy4aiHBIX CIIMPAJIeil, BMECTO HCIIOIb30Ba-
HUA BCErO KOJa MPOrpaMmbl RandomSpirals.py Mbl MOKeM COKPATUTD KO [[UK/IA
for 1o crefyoLIero COCTOSHHUA:

for n in range (50):
random_ spiral ()

bnaromaps Mcronp30BaHUIO CO3/JaHHON HAMH (YHKI[HH 3TOT KOJ TOPa3zio
6onee ynobountaem. Mel TakKe MOXKeM ITepeHECTH KO /I OTPHUCOBKH CTydai-
HOW CITHPAJIH B APYTYIO IIPOTPAMMY, IIPOCTO CKOITHPOBAB H BCTABHB OIpe/ieie-
HUe QYHKIHH.
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Jlanee npuBeseHa 3aKOHYEHHas BepcUs IporpaMMmel. Beeaure srtor Koz
B IDLE u coxpanwure ero B paitn c umenem RandomSpiralsFunction.py nnu cka-
ganite dain no anpecy https://eksmo.ru/files/Python_deti.zip.

RandomSpiralsFunction.py

import random
import turtle
t = turtle.Pen()

t.speed(0)
turtle.bgcolor ("black™)
colors = ["red", "yellow", "blue", "green", "orange", ¢«

"purple", "white", "gray"]
def random spiral():
t.pencolor (random.choice (colors))
size = random.randint (10,40)
x = random.randrange (-turtle.window width()//2,
turtle.window width () //2)
y = random.randrange (-turtle.window_height ()//2,
turtle.window height () //2)
t.penup ()
t.setpos (x, V)
t.pendown ()
for m in range (size):
t.forward (m*2)
t.left (91)

for n in range (50) :
random_spiral ()

B nononnenue yno6CTBy YTEHHA IIPOrPaMMBbI MBI TaKKe IOJTy4YaeM (pyHK-
uuo random spiral (), IPUTOAHYIO AJA NOBTOPHOTO HMCHONb30BaHUA, KO-
TOPYIO MBI MOKEM KOIIMPOBATh, U3MEHATDH U C JIETKOCTHIO UCIIONb30BATE B 1Py~

IUX IIPOrpaMMax.

Ecnu BBl BAPYT OOHApPYIKHTE, UTO PEryIIpHO
HCIIOJNIb3YETE OJMH U TOT K€ KYCOK KOJa, IIpe-
obpasyiTe ero B (yHKIIHIO, KaK CHEJATH MBI
Ha npuMepe ¢pyHknuu random spiral (),
C TIOMOTI[BIO KJIOYEBOTO coBa de f — U BBl 0OHa-
PY’KHTe, UTO TAKOH KOJI TOpa3/i0 MpOIIE 70pmu-
posamas, TO €CThb [IEPEHOCUTD JJIsA UCITOJIb30BAHUSA

B HOBBIX IIPHJJIOKCHHAX.
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u Ber 0axce moxceme cozdams cobcmeenmviit MO0YLb C HECKOLbKUMU
PYHKUUAMU U UMNOPMUPOBANL €20 MAK HCe, KAK Mbl UMNOPMUPO-
sanu 8 Hawu npozpamme. mooyiu turtle u random (cm. ITpuroxce-
Hue B 0na nonyuwenus 6onee nodpobrou undopmayuu o mom, Kax
cozdasams mo0yau na assike Python). Taxum o6pasom, s cmo-

ceme no0enumsCca CO30aAHHbLM 8aMU KOOOM C OPY3bAMU.

MapameTpbi: nokopmure cBo0 PyHKUMIO

ITpu cospanmu GyHKIMHU MBI MOKEM OIPEAETUTD napamemps. STON Py HKIIHH.
ITapameTpsl IO3BOJIAIOT HAM OTIIPABIATE HHPOPMALHIO B (PYHKIIHIO [Ty TEM IIe-
penadyy 3HAYeHHUH B BUJIC apzyMeHm06 BHYTPH CKOOOK. Ml IepeiaBaiy apryMeHTHI
(bYHKIHAM € IepBOTO MCIONB30BaHUA BhipakeHUs print (). Koraa mer numem
kopprint ("llpusetT"), cnoBo "IlpueeT" ABIIETCA apPI'y MEHTOM, IIPEICTABIAIO-
UM CTPOKOBOE 3HaUeHHE, KOTOPOE MBI XOTHM BBIBeCTH Ha dKpaH. [Ipu BrisoBe
bynknyum yepenamku tutrle. left (90) mbl nepesaem sHaveHHe 90 KaK KOJIH-

9E€CTBO I'palyCOB, Ha KOTOPO€ MbI XOTHM Pa3BEPHYTb YC€PCIIALIKY BJICBO.

@Oyukuus random_spiral () He TpeboBana mapamerpos. Bes Heobxonu-
Mast HHpOpMaLHUA HaXOAMUIach B Koze BHyTpH ¢pynkunn. Ho, ecin HyxHO, co-
3aaBaeMble PYHKIHUM MOT'YT IPUHUMATh HHPOPMALHIO B (hOpMe ImapamMeTpoB.
Hagafite onpenenum pyukuuio draw _smiley (), KoTopas HapucyeT HeOOIb-
IO CMAMJIMK B CTYYaMHOM y4YacTKe 9KpaHa. Dta QyHKIHs OyaeT IPUHUMATD
Hapy CJy4aMHBIX KOOPJUHAT U PUCOBATh CMAaM/IHK B 9TUX KOOpAHUHATaX. Ml
onpeneanM GyHKIHIO U IIPUCBOUM el UM random_spiral () B mporpamme
RandomSmileys.py, 3aBepuieHHBIN KO KOTOPOIT NpuBeeH Ha c. 177 Jlasaiite

H3y4YHM IIPOIECC CO3/IaHHA 3TOM IIPOrpaMMBI IIAT 32 IIATOM.

CMAaNIMKM B CAYHAMHBIX YYUCTKAX SKPAHa

MEI XOTHUM HamHMCaTh NPOrpaMMy, KOTOPas BMECTO CJHYYaHHBIX CIIHpaien
prcoBasa 661 cMalIHKH. YTOOBI HAPUCOBATH CMAMIHK, TOTPeOyeTCs MOTPATUTD
4yTh OObIIe BpeMEHH Ha IJIAHHPOBAHME, YeM Ha IJIAHHPOBAHHE aITOPHUTMA
BhIOOPA CIYYaHOTO [[BETA U pa3Mepa ¥ pUCOBaHHA crinpaiu. [laBaiite BepHeM-
Cs K HallleMy APYTY M3 IJIaBbI 6: IUCTKY OyMaru B KIeTKY. TaK Kak MBI HUKOI 2
paHBpllle B HAIIKUX IIPOrpaMMaX He PUCOBATH HHYErO0 PABHOIO IO CJIOXHOCTH
CMAFIMKY, TO )eJIaTeJbHO CHaYaJla HAPHCOBATh €r0 Ha JINCTKe OyMar, a 3arem
IIO03TAITHO IIepeBeCTH PUCYHOK B KoJ. Ha puc. 7.1 n3obpaxeHn cMalInK, HapH-
COBAHHBIH Ha JINCTKe OyMaru B KJIETKY, KOTOPBIH MbI MOKEM HCIIOTb30BATH [/

INIaHUpOBaHMA OTPHCOBKH.
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Puc. 7.1. lMpeanonaraercs, 4To nporpamMma nepebimM 4e10M
6yneT pucoBaT CMAMMK Ha Bymare B KNeTKy

Hamra nporpamma OyzeT prucoBaTh CMAaHJIHKH, 110J00HbBIE 3TOMY, 110 BCEMY
9KpaHy B CAYy4YaHMHBIX KOOpAHHATAX (x, y). Onpexnensemasn pyHkuus draw
smiley () OyzeT mpUHMMATH JBa IapaMeTpa, X U Yy, 3aJal0IIHe TOYKY, B KO-
Topou Oyner pucoBaThes cMaiauk. Kak mokasaHo Ha puc. 7.1, Mbl HapucyeM
CMaHMJIMK TaK, CIOBHO OH HAXOAHUTCA B TOYKE (X, ), TO3TOMY IPEACTaBbTE, UTO
MBI TIepeMeliaeM 3TOT MabIOH CMAFIHKA 10 9KPaHy, [IOMEIIAst €ro LEeHTpP KO-
OpAMHAT B TI00YI0 TOUKY (x,y) Ha akpaHe. [laBaliTe TOpa3MBICIIUM HaJl TeM, KaK

OTPHCOBATH KaXKJBIH CMAM/INK, HAYMHAA C 3aJJaHHOHM TOYKH.

¥V Bcex CMaMJITHKOB T'OJIOBA IIPE/ICTaBICHA XKEJITBIM KPYTOM, I71a3a — ABYMs 4ep-
HBIMH KPYTaMH, a pOT — HECKOJbKHUMH YepHbIMU THHUAMH. [Tocie nonyvyenns
KOOPAMHAT TOYKH Ha dKpaHe Hallla q)YH}(ILI/IH draw_smiley () momxHa 6y11€T
HapHCOBATb IPABHUJIBHO PACIIONIOKEHHbIE OTHOCHTEIBHO 3aJaHHOM TOYKH T'O-
JIOBY, IJIa3a U pPOT. Yrob6bl MOHATH, KAKOM KOJ 6}7,ZICT COCTABJIATEL OIpELENeHHE
HalleHn ®YHKHHH draw_smiley (), HEOOXOHUMO IO OTAEeTbHOCTU pacnjaiaHu-
pOBaTh OTPHUCOBKY I'OJIOBHL, I'1a3 M pra. Haunem ¢ rosoBer. CHayvaa MBI OTpHUCY-

€M r'0JIOBY, YTOOBI OHA He [IepeKphIBaJIA [71a3a U POT, KOTOPbIE HAPHUCYEM CJICLOM.

Kaxpoe nenenue Ha puc. 7.1 MbI 6y/1eM BOCIIpUHMMATh Kak 10 mukcenen,
TaKHUM 0Opa3oM, BBICOTA HAPHCOBAHHOTI'O HAMH CMaMJMKa Oy/JeT COCTABIATH

100 mukcener, 9To OygeT paBHIATHCS IPUMEPHO JIOMMY IPH OTOOpaKeHUH

172 [naea7



Ha OOIBIIMHCTBE MOHUTOPOB. TaK Kak duamemp, NN BHICOTA U IIHPHHA, KPyTa
coctasnseT 100 muUKcesel, 9TO 3HAYUT, YTO paduyc (IOJOBUHA JHAMETPa) Kpyra
pasasiercst 50 nukcensm. Ham HeoOxonqnM MMEHHO pagHyc, TaKk KaKk KOMaHZa
circle () momyna turtle npUHMMAET B KAUECTBE MapaMeTpa paflyC OKPY K-
HocTH. KoMaH[a, oTpHcOBBIBaIOIAsA OKPYKHOCTD ¢ paanycoMm 50 (To ecTs, Ana-
merpom 100), umeer Bun t.circle (50). Pyuxuus circle () OTpHUCOBBIBAET
OKPYXHOCTb IIPAMO HaJl TOYKOH TEKYIIEro MOJOKEHU Yepenamky (x, y). Ham
noTpebyercs aTa HH(GOPMALIHs, Y9TOOBI KOPPEKTHO Pa3MECTHTD [71a3a U POT, [10-
9TOMY 51 HAPUCOBAJ CMAHJIHK TaK, YTOOBI €rO HHKHSS TOYKA COBITA/IaIa C TOYKOH
Hauasa koopauHar (0, 0). YToOsI MOHATE, Iie HEOOXOAHUMO PUCOBATH OCTAIbHbIE
9JIEMEHTBI, HAM HYXHO IIPHUOABUTH KOOPAMHATHI KAXKI0I'0 M3 3JIEMEHTOB K Ha-

JaJIbHOW MO3UIIUH B TOUKe Havaga koopauHart (0, 0).

Jlnst prucoBaHMst GOJBIION KEITOH IOJTOBBI MbI 3a/Ja/[HM JKEJITHIH [(BET Py Y-
KM, 2 TAK)KE YCTAHOBHUM IIBETOM 3aJIMBKHU JKeJATHIH. BKIounM 3anuBKy purypsi,
HapHCyeM OKPYXHOCTb (KOTOpas OyJeT 3aTMTa JKeJThIM IIBETOM, TaK KaK MbI
BKJIIOYHIIU 3aIUBKY (PUIYP), IO OKOHYAHUH OTPHUCOBKH OTKJIIOYUM 32THBKY.
ITpennonoxkus, 9TO pydKe Yepenailky, paHee OIpeAeSeHHON B IpOrpamMme,
OBbIJIO IPUCBOEHO UM t, KOJ /ISl OTPUCOBKH JKEITOrO KPyTra, IPeACTaBIAIO-
I[erO TOJIOBY CMaMJIMKa, B TEKYIIEeH TOUKe (X, )) OYAeT BBIIIALETD CACAYOMIHM
obpazom:

T'osoBa

.pencolor ("yellow")
.fillcolor ("yellow")
.begin fill()
.circle (50)

.end fill()

(o e o

YT06B! 32aTUTh OKPYIKHOCTD XKEJITBIM IIBETOM, Mbl OKPYXHJIHU KOMaHIY
t.circle (50) 4YeTeIpbMA CTPOKAMH KOJA. Bo-nemex, MBI yCTaHaBJIHBa-
€M LBET PYyYKH B JKEJITBIM C TIOMOIIbI0O KOMaHIbI L .pencolor ("yellow"),
BO-BTOPBIX, MBI YCTaHABIWBAEM JKEJITBIH I[BET 3aJUBKH C IIOMOIIbIO KOMaH-
apl t.fillcolor ("yellow"). B—TpeTbI/IX, rnepej BBI3OBOM (1DYHKLU/II/I
t.circle (50) MbI cOOOIAEM KOMITBIOTEPY, YTO XOTEIH OBl 3AJIUTh PUCYEMY IO
OKPYIKHOCTD KEJITBIM LIBeTOM. MBI IepejaeM KOMIBIOTEPY 3Ty HHPOPMALIHIO
C IIOMOIIIBIO (byHKuI/IH t.begin fill(). Haxkonen, Mol pHUCY€EM OKPYKHOCTb
U co00IIaeM KOMITBIOTEPY, YTO MbI 3aKOHUYHJIU PUCOBATH PUTYPY, KOTOPYIO Te-

nepb HYXHO 3a7HTb I[BETOM.
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Pucosanme rnas

B nepsyto ouepens HeOOXOIHUMO MOHATD, I/[e CeAyeT Pa3MECTUTD YepenalKy
11T KOPPEKTHON OTPHUCOBKHU JIEBOT'O IJ1a3a, 3aTeM YCTAHOBHUTD roIy0OOH I[BET
32JIMBKH U, HAKOHEII, OTPUCOBATh OKPYKHOCTD IIPAaBUJIBHOTO pa3Mepa. BeicoTa
ria3 npuMepHo 20 nuKcesen (aBa eJIeHUsA), Mbl TAK)XKe 3HaeM, 4To guametp 20
O03HAYaEeT, YTO HAaM HYXKEH PaJiMyC BIIOJJOBUHY MEHBIIIE 9TOTO 3HaYEHH A, TO €CTh
10, crexoBaTenbHO, A/t OTPUCOBKH KaXKAOTO I71a3a MBI OyZeM HCIONb30BATh
KomaHay t.circle (10). C0XHOCTB 3aKJII09a€TCH B OIpesieIeHUU MECTA PH-

COBaHMA I'JIa3.

Harmeit HauanpHOM TOYKOH (X, y) OyaeT IOKaJbHAs TOUYKA HaYaJIa KOOPJUHAT
Ka3KJJOI'O CMaM/IHKa, BBl MOXKETe MOCMOTPETh MECTOIIOJNOKEHHE JIeBOTO I1a3a
Ha puc. 7.1. Cyns o puCyHKy, OTPHCOBKA IJIa3a HAYMHAETCA B TOUKe Ha 6 Je-
JIEHHH BBIIIE TOYKH Havyala KOOpAHHAT (60 MUKceaeHr BBEPX B IIOJOKUTEIBHOM
HaIlpaBJI€eHUH OCH Y), IPH 3TOM TOYKA HayaJa OTPUCOBKH CABHHYTA Ha 1,5 ze-
JIEHHsI BJIEBO OT OCH Y (TO eCTh Ha IpUOIM3UTeNbHO 15 UKCeIeH BI€BO, B OTPH-

L[ATeIbHOM HAIlPaBJICHHU OCH X).

Jabsr coobuUTh IpOTpaMMe, KaK IIONACTh B HYKHYIO TOUKY AJIS PUCOBA-
HU JIEBOTO [71a3a, HAYMHAaA C IepeJaHHON B Ka4eCTBE Tapbl ApTYMEHTOB TOUKH
(x, y) B HMKHEH 9aCcTH OOJBIIOrO JKEJITOTO KPyTa, Mbl JOJKHBI HA4aTh JIBH-
’KEHHE B TOUYKE X M [IePEeMeCTHUTHCSA BJIeBO Ha 15 MHUKceslel, Ha4aTh ABH)KEHHE
B TOUKE )y U [TIepeMeCcTHUTLCA BBepX Ha 60 IMUKceleH, HHBIMH CJIOBAMH, MBI J1OJI-
JKHBI [IePEMECTUTHCS B TOUKY (x-15, y+60). Takum o6pasom, BbI30B PyHK-
nuu t.setpos (x-15, y+60) HO/KEH NEPEMECTHUTD YEPENMAMKY B TOYKY
HavaJla OTPUCOBKH JeBOTO ria3a. [lasee npuBeseH KOA A1 OTPUCOBKH Jie-

BOTO rjiasa:

JleBuI TJIa3

.setpos (x-15, y+60)
.fillcolor ("blue")
.begin fill ()
.circle(10)

.end fill

o o o =

OueHb JIETKO ZOMYCTUTH OMIHOKY, BBEsI KOMAHAY Setpos M yKa3aB B Kade-
CTBE apryMEHTOB IPOCTO KoopAauHATH (—15, 60), 04HAKO CTOUT IOMHHTD, 4TO
HaM HeoOXoqUMO Oy/ieT HApHUCOBATH DOJBIIOE KOTHIECTBO CMAMJINKOB B Pa3-
JHUYHBIX TOYKAX (X, y) Ha 9KpaHe, IPH 3TOM JAJIEKO HE BCe CMAMIHUKH OyAyT
orpucossiBatecs B Touke (0, 0). Komanga t.setpos (x-15, y+60) nmo3Bonut
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HaM OBIThb YBEPEHHBIMHU B TOM, 9TO, I'I€ ObI MBI HH PHCOBAJIH KEJITOEC JHULO, JC-
BBIH I'JIa3 BCEeraa 6YILCT HaXOOAHUTBCA B €TI0 JIeBOM BCPXHeﬁ qacCTH.

Kon nns oTpHCcOBKHM MpaBOTO I71a3a MOYTH HAEHTHYEH KOAY /1A OTPHUCOB-
KU sieBoro. MBI MOXeM BHAETH, UTO NMPaBBIM I71a3 HAaXOAHUTCA B 15 muKcenax
(1,5 nenenus) ot TouKH (x,y) U no-npexHemy B 60 nmukcenax kepxy. Komanzna
t.setpos (x-15, y+60) pacHnoJOKMT IPABBIH I71a3 CHMMETPHYHO JIEBOMY.
[lanee nmpuBeseH KO 1 OTPHCOBKHU IIPABOTO IIa3a:

[IpaBEM TIJlas
.setpos (x+15, y+60)
.begin fill()
.circle(10)

.end fill

t o o =+

Tak Kak MBI He M3MEHS/IH [[BET 3AJIMBKHU I10CJIe OTPHCOBKH JIEBOTO I71a3a, OH
BCe ellle OCTAJICA TONyObIM, IIOITOMY HaM JOCTATOYHO JIMIIb IIEPEHECTH Yepe-
MAlIKy B HYXKHYIO TOUKY (X+15, y+60), BKIIOUYHTH 3aJIUBKY, OTPHUCOBAThH I71a3

" 3aKOHYHTH 3aJINBKY.

Pucoeanme pra

Teneps naBariTe pacrmiaHupyem
CaMyI0 BaKHYIO 9aCTh CMaFJIMKa:
yAbIOKY. YTOOBI yIIPOCTHTB yIIBIO-
Ky, MBI HapHCyeM POT M3 Tpex
TOJNCTBIX depHBIX nuHUH. Cyns
10 PHUCYHKY, JIeBast 9aCTh YIBIOKM
HauMHAETCA B TOYKE IPUMEPHO
2,5 nenenus BieBO U 4 JeneHUS
BBEPX OTHOCHTEJIBHO TOUKH (X, ),
MO9TOMY Ul Hadaja OTPHCOBKH
Y/IBIOKH MBI IOMECTHM YepeaIIKy
BTOUKe (x—25, y+40). L5t Toro 9ro6sl yabIOKy ObLIO JTydIlie BUAHO, Mbl H3MEHHM
BT PYYKH Ha YepHBIN U yBeanduM toamuHy 10 10. C 1eBoro BepxHero yroika
YJIBIOKH MBI JOJDKHBI TIEPeHTH K Touke (x-10, y+20), 3atem k (x+10, y+20) —
1, HAKOHELI, TIPHHITH K BEPXHEMY IIPAaBOMY YTOJIKY Y/IBIOKH B TOUKe (x+25, y+40).
O6parure BHUMaHHE, YTO TH TOYKH ABIAIOTCA 3¢PKATBHBIMU OTPAKEHUAMHU APYT

ApyTra OTHOCHUTE/IbHO OCH Y, 3TO ITO3BOJISICT CACIATD JIMIIO CMaIJIMKa CUMMETPHUYIHDBIM.
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[anee npuseneH Kox A/ OTPUCOBKH pTa:

# Por
t.setpos (x-25, y+40)
t.pencolor ("black")
t.width(10)
t.goto(x-10, y+20)
t.goto (x+10, y+20)
t.goto (x+25, y+40)
O t.width(1)

VYCcTaHOBHB Yepemaniky B JIEBBIHM BEPXHHUH YIOJIOK PTa, MBI U3MEHIEM LIBET
PYYKH Ha YepHBIN U ycTaHaBIMBaeM ToamuHy 10 nukceseir. Mbl HaunHaeM
OTPHCOBKY, MHCTPYKTHUPYS YEPEIALIKY [IPOUTH IO BCEM TPeM TOYKAM YJIbIO-
KH. (DyHKuI/IH goto () moxyna turtle megaeT TO Ke CaMOE, YTO U quHKLLI/Iﬂ
setpos (), a UIMEHHO, IlepeMelllaeT YeperallKy B HyKHYIO TOUKY. S Hcron-
30BaJj e€e B 9TOH IpOrpaMMe, [OKa3bIBas, 4TO A1 PyHKIHUH setpos () cyle-
cTByeT anbrepHaruBa. Hakonern, B crpoke @ xomanza t.width (1) obparHo
yCTaHABJIMBAET 3HAYEHHE TOIIUHBI PYUKH B | MHKCcenb. DTO CAETAHO st TOTO,
9TOOBI CIEeAYIONIe OTPUCOBbIBAeMble HAMU QUTYPHI (CMAMINKH) He ObLIN

CJIHMIIKOM TOJICTBIMH.

Onpepnenenne u Bbi30oB pynkumum draw_smiley ()

Tenepb HaM OCTAeTCH JIMIIb OIIPEeJeNUTh (byHKIlI/IIO draw_smiley (), KoTOpasd
6yz[eT BKJIIOYATh B ceOs BeCh KO, PUCYIOMWH CMaUIHK, HACTPOUTD LUKJI JJIA
reHepanuu 50 clIy4alHBIX TOYEK (x, y) Ha dKpaHe U BBI3BATh cbyHKumo draw

smiley (x, y) AJi OTPUCOBKHM CMAaMJIHUKOB BO Bcex 50 TOuKax.

OHPGHCHCHI/IC (byHKuHH draw_smiley () DOMXHO 6yaeT HNPHUHATH IBa
mapameTpa, X U y, Olpefesiolie MeCToO cMalanKa Ha akpaHe. Kpome toro,
cpyHKum{ IOJIXKHA 6YI[6T MIOAHATh PYYKY YEpEallKU HaJl 9KPaHOM, IEPEHECTHU
Yepemnaliky B 3aJaHHYIO TOUKY (X, )), a 3aTeM BEPHYTb Py YKy Ha 9KPaH U IIPUTO-
TOBUTBCA K prcoBaHMI0. [Toce aTorony:xHo aHIIB N00aBHUTDH HAIlIM 3aTOTOBKHU

KozJa 411 OTpHUCOBKH O OJIBIIOTO KEJTOr O JIMIIA, JIEBOI'O U IIpaBOI'O I'/Ia3 M1 pTa.

def draw smiley(x, y):
t.penup ()
t.setpos(x, V)
t.pendown ()
# Bechb kxOI OTPMUCOBKM OyIOeT IOMEeleH CIa..
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[Tocnenuum 610KOM KOz OyZeT LUK for, reHepupyomui 50 carydarHbIX
ToqeknnHOTpHCOBKHCMaﬁﬂHKOBHBmeBamuuﬁ&¢yHKuHH)draw_smiley()
IJIS. OTPHUCOBKH KajKJ0Oro cMaranka. Lk 6yneT BBEIIJIAZETD CIEAYIOMHM 006-

pasom:

for n in range (50):
x = random.randrange (-turtle.window width()//2,
turtle.window width () //2)
y = random.randrange (-turtle.window height()//2,
turtle.window height () //2)
draw_smiley(x, vy)

3HaueHUs KOOPAMHAT X U )y AHAJOTHYHBI T€M, YTO MbI BUJE/IH B rIaBe 6,
KOTZla TeHEepHPOBaJHM CAyYaMHbIE TOYKH B JIEBOM M HHMKHEH YacTAX dKpa-
Ha, a 3aTeM OTPaKaJH UX B IPABOHM M BEpPXHEH YacTAX. BEIIOJHUB KOMaHIY
draw smiley (x, y), mbl iepegaem ¢pyHkiuuu draw_smiley (x, y) aTH
CJIy9alHbIe KOOPAHHATHI B KAYeCTBE APT'YMEHTOB, KOTOPbIE ITO3BOJIAT (PYHKIIMH

OTPHCOBATH CMAMJIUK B 34JaHHOM CJIYYaHHOH TOYKe.

Cob6epem Bce BmecTe
CobpaHHas BOEJHHO IIPOTPaMMa JOIKHA BBITIALETh IPUMEPHO CACAYIOM[UM

obpazom.

RandomSmileys.py

import random
import turtle

t =turtle.Pen()
t.speed (0)
t.hideturtle ()

turtle.bgcolor ("black™)

©® def draw smiley(x, y):
t.penup ()

.setpos (x, V)
.pendown ()
T'osora
.pencolor ("yellow")
.fillcolor("yellow")
.begin fill()
.circle (50)

t f o o FH+= o
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.end fill()

JleBBIM TJIA3

.setpos (x-15, y+60)

.fillcolor ("blue")

.begin fill()

.circle(10)

.end fill()

[IpaBHM TJIa3

.setpos (x+15, y+60)

.begin fill()

.circle(10)

.end fill()

Por

.setpos (x-25, y+40)

.pencolor ("black™)

.width (10)

.goto (x-10, y+20)

.goto (x+10, y+20)

.goto (x+25, y+40)

.width (1)

in range (50) :

= random.randrange (-turtle.window width()//2,
turtle.window width()//2)

random.randrange (-turtle.window_height () //2,
turtle.window height () //2)

® for

X 5 cf ot o of ot o H= ot o of o #H= ot of of of o #H= ot

<
Il

draw_smiley(x, vy)

Kax 06b19HO, MBI UMIIOPTHPYEM MOJYJIH, KOTOPbIe IOTPEOYIOTCS HaM /15
HACTPOWKH Yepealiky, a TAKKe yCTaHABIHBaeM CKOPOCTb depenamky Ha 0 (ca-
Masi 6bicTpas). Mbl ucnosnp3oBanu koManay hideturtle () s Toro, 9To0bI
caMa Yeperanika He OTOOpakazach Ha 9KpPaHe: ITO TAKIKE [IO3BOJISIET YBEIUIHTh

CKOPOCTb OTPHCOBKH.

B ctpoke @ mer onpenensieM pyHknuio draw _smiley () TakuM oOpasom,
4TOOBI OHA JEHCTBUTEIBHO BBIIIONHsIA pabOTY 110 OTPHUCOBKE JIHMIIA CMAINKA,
JIEBOTO M IIPABOTO I71a3a, 4 TAKXKeE YIBIOKH C IIOMOIIIBIO 3apaHee 3aTOTOBICHHOTO
HaMH Koza. Bee, 4To Hy)XHO (yHKUMM 1S BBIIIOTHEHHUS 9TOH 3a1a9H, — KOOp-

OHHATa X ¥ KOOpAHUHATA ).

B ke for B cTpoke @ BhIOMpaioTCs CydalHble KOOPAHHATHL X U Y, 4 3a-
TeM nepenaoTesa B yHKuMo draw_smiley (), KOTOpas OTPHUCOBBIBAET CMaF-
JIUK CO BCEMH YePTaMH JIMId, KOPPEKTHO PaCHOJ0XEHHBIMH OTHOCHUTEIBHO

9TOM CIy4YaHHOM TOYKM.

ITporpamma RandomSmileys.py Hapucyet B clydalHBIX yUacTKaX 9KpaHa

50 cMallTHKOB, KaK ITOKa3aHO Ha pHcC. 7.2.

178 [naea7



Bbl MOsKeTe U3MEHHUTH IPOTPAMMY TaK, YTOOBI OHA PUCOBAJIA JIOOYIO HY K-
HYI0 BaM (PUTYPY: BCe, YTO BaM /ISl 9TOTO [MOHAJ00UTCS, — c0o34aTh PYHKIHIO,
KOTOpasi OTPHUCOBBIBaIA Obl I0OYI0 PUTY Py, HauMHAS C T1I0OOH TOYKH (X, ). Ha-
9HHTE PabOTY C JIMCTOYKA B KJIETKY, KAK MBI CI€/IaIH [IPH OOBACHEHHUH 9TOTO
[IpUMepa, TAKOH IOAXOA YIIPOCTHUT ITOMCK BAKHBIX To4YeK. Ecin BaM He HpaBUT-
Csl, YTO HEKOTOPBIE CMAFMIMKH HATIOJIOBUHY BBIXO/AT 3a [Ipe/e/ibl 9KpaHa CJeBa
HJTH CIIPAaBa MM 9TO HEKOTOPbIE M3 HUX HAXOAATCS ITOYTH BHE BUAHUMOH 00-
JIACTH DKpaHa CBEPXY, Bbl MOKETE BOCIIONb30BAThCSA HEOONBIINM KOITUYECTBOM
MaTeMaTHKHU [IPH 3aJAHHUH 3HAYEHUH X U Y B BBIPAXKEHUIX C BBI30BOM (PYHKI[UH
randrange () Tak, 4TOOBI BCE CMAMIMKH OCTABAJINCH B npepeaax BUIUMOMH 00-
nactu skpana. [Tepeiinute Ha caiir https://eksmo.ru/files/Python_deti.zip nnsa
[IOJTy YeHHs IPUMepa pelleHN st 9TOH 3a/auH.

|
7& Python Turtle Graphics (He oTeevaer) .

Puc. 7.2. Mporpamma RandomSmileys.py npomssoamt cuactnmebisi pesynstar

C nomoIpio apryMeHTOB Mbl MOKEM IepeaBaTh HHOOPMAIHIO B QyHKIIHIO,
HO 4YTO €CJIH HaM HYXXHO nozysums uHpopmanuio #3 pyuxkuun? Hanpumep,

MPEANONOKHUM, YTO MBI CO3/jann (YHKIIHIO, KOTOPasg KOHBEPTHPYET AIOMMBI
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B CAHTHMETPBbI, H HYKHO COXPAHHUTh KOHBEPTHPOBAHHOE 3HAYEHHE [JIs HUCTIOJb-
30BaHUS B [IOCJAEAYIOIUX BEIYHUCICHHUAX, 2 HE IPOCTO OTOOPA3UTH €ro HaIpsi-
MyIo Ha akpaHe. YTo0OsI nmepenats nHpOpMayo n3 GyHKIUH 0OpPaTHO B IIPO-
rpaMMy, Mbl OyZieM HCIIOb30BaTh BRIpAKeHHE return.

Bo3sspar sHauenuna u3s GyHKUUMN

Bo mHOrux ciay4asx HaMm notpebyercs BepHYTh HHPOpPMALIHIO U3 (PYyHKIUH.
Hanpumep, gaBaiite Ha camoMm fese co3aaguM GyHKIHIO, KOHBEPTHPYIOU[Y IO
IIOUMEI B CaHTHMETPBHI, U Ha30BEM ee convert in2cm(). Mz MmoOxem npej-
CTaBUTH cebe mapameTp, KOTOPHIN HaM MOTpebyeTcs mepefaTs B TAKYIO QyHK-
M0, 2 UMEHHO — H3MepeHHe B qiofiMax. OnHako 9Ta QYyHKIHA — HAEATbHBIN
KaH/IHJAT /151 BO3BpaTta HHPOpMAIUH 0OPaTHO B IPOrPAMMY, a UMEHHO — KOH-

BEPTHPOBAHHOE U3MEPEHHE B CAHTHUMETPAX.

Jnst npeobpa3oBaHMst AJIHHBL B JIOMMAX B CAHTHMETPBI MBI JOTKHBI YMHO-
KHUTb KOJIHMYECTBO NIONMOB Ha 2,54 — mpUMepHOE KOJUYECTBO CAHTUMETPOB
B OZHOM JioFiMe. YTOOBI BepHYTh pe3yIbTaT BEIYHCICHH OOPATHO B IIPOrPaMMYy,
MbI BOCIIO/Ib3yeMCs BoipaskeHHeM return. Tak kak GyHKUMS 6038pausaem 3na-
yenue, NJIA pe3yabTaT, 3HAUEHHE, YKa3aHHOE I10CJIe KJII04eBOTo cJoBa return,
Oynet Bo3BpallieHO B riporpammy. JlaBariTe onpeeum Haury GpyHKIHIO:

def convert inZcm(inches) :
return inches * 2.54

Ecnu Bol BBesieTe 3TH aBe cTpoku B obonouky Python, a sarem BBenere
KoMaHAy convert in2cm(72) u HaxMmere knasuuy Enter, Python Beise-
ner orBeT 182 .88. 72 norima paBHAOTCA npubiausurensHo 182,88 cantume-
Tpa (unu 6 pyTam — Mo# pocr). Juauenue 182.88 Bo3Bpamaercs QpyHKIHEH,
1 B 000/109Ke KOMaHZHON CTPOKH MBI BUJUM BO3BpaljaeMoe 3HaYeHHE paclie-
YaTaHHBIM Ha CJIeYIOLIeH [10C/Ie BEI30Ba (PYHKI[HU CTPOKE.

Mo3KHO BBIIIOJTHUTS €llle OHO I0JIe3HOe ITpeodpaszoBaHue: PYyHTHI B KHUJIO-
rpaMMel. YT06bI TpeobpasoBaTh GyHTH B KUIOTPAMMBI, MbI JOJKHbI Pa3/eTHTh
Bec B pyHTax Ha 2,2 — MpHUMepHOe KOIu4ecTBO pyHTOB B 1 kunorpamme. Ja-
BamTe co3gaauM pyHkuuio convert 1b2kg (), KoTopas OyaeT MIpHHUMATH
B KaueCTBE ITapaMeTpa 3HaueHHe Beca B PyHTaX M BO3BPAIaTh NpeoOpa3oBaH-

HO€ 3Ha4Y€HHEC B KHJIOI'paMMax:

def convert 1b2kg(pounds) :
return pounds / 2.2
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ITpunnun geficTBUA BRIpaKeHHA return HaIOMHHAET MCIOJb30BAHHE
[IapaMeTpPOB, HO B OOpaTHOM IMOPsAJKE, 3a HCKIIOYEHHEM TOTO, YTO MBI MOXEM
BEPHYTb TOJBKO 00H0 3HaYCHHE, a He HAOOp 3HAYEHMH, KaK B CIydae C yCTa-
HOBKOH IpUHHMaeMBIX TapameTpoB. (Brnpodem, aTo eqnHcTBeHHOE 3HAUEHHE
MOJKET OBITh M CITHCKOM, [IO9TOMY, IPO/IEJIAB HEMHOTO PabOThI, BBI CMOXETE BO3-
BpallaTh B IPOTPaMMy HECKOJbKO 3HAUYEHUH C IIOMOIIBIO OJJHOTO BBIpaKEHHA

return.)

Mcnonb3oBaHmne BO3BPULLEHHDbIX SHAYEHUA

B Nporpamme

Hcnonesys gBe pyHKIMH peoOpa3oBaHUs, JaBalTe CO3aANM IIyIIyIO, HO 3a-
6aBHYIO IPOTpaMMy: KaJbKYyJSTOP BeCa M POCTA B IIAPHKAX AJIs IHUHI-ITOHTA.
Ora nporpamma Oyzet oTBedaTh Ha BOIPOCH: «KaKkoB MO pOCT B mIapuKax aJs

NUHT-TIOHTA?» U «KaKOB MO BecC B mapHKax I [IUHT-IIOHTa?»

B cooTBeTcTBHMM CO CTAaHAApTaMMU, MIAPHK JJI IMHT-IIOHTa BECUT 2,7 rpaMMa
(0,095 yuuui) u cocransier 40 munnnmeTpos (4 cantumerpa uiau 1,57 nioiima)
B fiuaMeTpe. YTOOBI MOACYHUTATD, KAKOB HAI POCT U BEC B MIAPUKAX AJIS THHT-
IIOHTA, MBI IOJDKHBI Pa3fie/IuTh POCT Ha 4, a Bec — Ha 2,7. OjHaKO He BCe 3HAIOT
CBOM BeC B I'PaMMax M pOCT B KHJIOTpaMMax, Tak B Coennnenneix IltaTax mMbr
06bI9HO HU3MepsieM Bec B pyHTaX, a pocT — B dyTax u aonmax. K cuacteio, 18e
yKe CO3ZlaHHbIe HAMH (DYHKIMH IOMOT'YT HAM KOHBEPTHPOBATh 3TH U3MEPEHHUS
B MeTpHUeCKyIo cucTeMy. Ilocie 3TOro Mel cMOXeM BOCIIOIB30BATECS MOy YeH-

HBIMH 9HCJIaMHU IJI1 KOHBEPTHPOBAHHA B IapHKH.

B Hamer mporpamme Mbl onpejenuM ABe GpYHKIHUH IIpeoOpa3oBaHMUs:
convert in2cmmu convert 1b2kg. 3areM MBI IONPOCHUM IOJIb30BATEICH
BBECTH CBOHM POCT U BEC, BBIYHUCIHUM POCT U BeC B MIAPHKaX [/ NUHI-TIOHTa —
1 0T0OpasuM pe3ysbTaT Ha 9KpaHe. BBeanTe 1 3a11yCcTUTE BBIIIOTHEHHE CIEAYIO-

oI€ro Kozaa.

PingPongCalculator.py

® def convert in2cm(inches):
return inches * 2.54

def convert 1b2kg(pounds) :
return pounds / 2.2

® height in = int (input ("Beemure cpBOM pocT B morMax: "))
weight 1b = int(input("BeemuTe cBoM Bec B OyHTax: "))
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height cm = convert inZcm(height in)
weight kg convert 1b2kg(weight 1b)

ping pong tall = round(height cm / 4)
ping pong heavy = round(weight kg * 1000 / 2.7)

feet = height in // 12
inch height in % 12

® 00 00 060

print ("Ilpu pocTe", feet, "odyTor u", inch, "momMax u Bece", «
weight 1b, "dynros")
print ("Bam poct", ping pong tall, "waprkoB A OMHT-NOHTa, a ")
print ("Bec conocraeum c", ping pong heavy, "Wapukoe njg ¢
oMHT-roHra!")

B crpoxe @ MBI BBOAMM ABE CO3/jaHHbIE HAMH (YHKIIHH IIpe0oOpasoBaHHUA.
O6e yHKIIMY NIPUHUMAIOT BXOAAIHN MapameTp (inches nin pounds), Kax-
nas u3 QyHKIUH BO3BpallaeT 3HaueHHe. B cTpoke @ MBI IpPOCHM IOIb30OBATE-
711 BBECTH €rO POCT M BEC U COXPaHsAEM BBEJEHHbIE 3HAYEHUA B ITEPEMEHHEIX
height cmuweight kg coorBercTBeHHO. B cTpoke © Mbl BbI3BIBaeM (DY HK-
nuio convert in2cm, nmepenaem el mepeMeHHyI B height in kadecTse
3HAUEHH s, KOTOPOE MbI XOTe/IH Obl KOHBEPTHUPOBATh, U COXPaHIEM KOHBEPTH-
pOBaHHOE 3HaYeHHeE B lepeMeHHON height cm. B crpoke @ Ml npoussoaum
ele OQHY OIepaIHIo NpeoOpa3oBaHUs U BBIUUCICHHUA, KOHBEPTHUPYS BeC 4e-
70BeKa B pyHTax (COKpAILleHHO Ha AaHIJIMHCKOM SI3bIKE 3aIIHUChIBAEeTCS Kak [bs)
B KMJIOTPaMMBI (x2) ¢ moMouisio GyHKIuu convert 1b2kg.

VpaBHeHHe B CTpoKe @ BBINIOJNHSET ABE ONEPALIMH: BO-IIEPBBIX, POCT YeJI0-
BEKa B CAHTUMETpPax AeJUTC Ha 4 71 BBIYHCICHHUA POCTA B IAPUKaX [/ [THHT -
[IOHT4, 4 3aTeM C oMombi0 PYHKIUK round () BHIIOTHAETCS OKPYTJIEHHE OT-
BeTa 1O O/MIKANIIero 1e10oro yuciaa. B crpoke ® Mbl BHIIIOIHAEM aHATOTHYHbIE
oIepanyy, KOHBEPTHPYS BeC YeJOBEKA B KHJIOIPaMMaX B I'PaMMbl, YMHOXHB
ero Ha 1000, a 3aTem fgenuM pe3yabTar Ha 2,7 — BeC B IpaMMax MIapHUKa A
nuHr-1oHra. [TosyunBieecs 4ucio OKpyTasieTcs 40 OIHKAMIIETO [{eT0r0 YHC-

JIa ¥ COXpaHsAeTCsA B IepeMeHHON ping pong heavy.

B crpokax @ 1 @ MBI TakKe 3aHUMaeMCs MATEMATHKOMN, ZOMOJHHUTEIbHO
BBIYHCIIAA pOCT YenoBeka B pyTax n mrormax. Kak # yxe ynmommuHan paHee,
HMEHHO TaKHUM 00pa3om Mbl 00b19HO yKasbiBaeM pocT B Coenunennbix Illra-
TaX AMEpPUKH, IO9TOMY TaKoe IpeobpazoBaHUe ObLIO Obl MPHUATHBIM 3aBEp-

HIaIOMHUM KECTOM IMPOTr'paMMBbl, a TaAKIKXE BO3MOXKHOCTBIO YC/IOBEKY IIPOBEPUTDH
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KOPPEeKTHOCTH BBeeHHOHN HHpopmanuu. Onepatop // OCyLIeCTBIACT LIeJI0-
YHCIEHHOE JieJIeHHe, TO eCTh 66 AI0MMOB, UH 5,5 ¢yTa, Oyzer npeobpaszoBaHo
IpPOCTO B 5 M COXpaHEHO B epeMeHHON feet, a oneparop % (B3ATHE IO MO-
IYJII0) COXPAHUT OCTATOK OT JieJIeHH A, 6 JI0MMOB. BeipaskeHns print B cTpoke
(9) BBIBOAAT Ha 9KpaH POCT U BeC MOJIb30BATEA, BBIPAKEHHbBIE B CTAHAAPTHBIX

mapHKax JJ1d IIMHT-ITOHTA.

lanee nmpuBeneHBl pe3yabTATHI BHIIIOTHEHHA IIPOTPAMMBI-KaJIbKYIATOPA
MUHT-TIOHTA C TapaMeTPaMH B IIAPHUKAX /1A IMHT-TIOHTa MOUX ChIHOBeH, Mak-
ca u Anexca, 1 Moux. (EQMHCTBEHHBIF MUHYC 3TOH NPOTPaMMBI 3aK/II0YALTCS

B TOM, 4TO Telepb MOU AeTH XOTAT BecHUThb 31 000 maprKOB A1 MUHT-ITOHTA.)

>>> RESTART
>>>

BBenuTe CBOM POCT B moMMax: 42
BeBemuTe CcBOM Bec B dyHTax: 45
IIpy pocTe 3 dyToB M 6 momMax M Bece 45 QyHTOB
Ball pocT 27 WapMKOB IJig NMHIT-IIOHTa, a

BeC comnocraBuM C 7576 mMapMKOB OJig NMHI'-IIOHTA!
>>> RESTART
>>>

BBenuTe CBOM pPOCT B moMMmax: 47
BeBemuTe CcBOM Bec B dyHTax: 55
lIpy pocte 3 dyToB m 11 miomMax m Bece 55 QyHTOB
Bam pocT 30 mapmkKOB IJig NMHIT-TIOHTA, a

Bec conocraBuM Cc 9259 mapmkoB OJig NMHI'-IIOHTA!
>>> RESTART
>>>

BBenmuTe CBOM POCT B moMMax: 72
BBemuTe CBOM BeC B byHTax: 185
IIpy pocTte 6 dyToB m 0 momMax m Bece 185 dyHTOB
Ball pOCT 46 MapMKOB IJig NMHIT-IIOHT'a, a

Bec conoctTaBuMm Cc 31145 mapmkoB OJjisg OMHI-IIOHTA !
>>>

Jlio6as cozgaBaeMas HaMu QYHKI[HMS MOXKET BO3BPAILATh 3HAYCHHE, TOYHO
TaK JKe Kak 1obas onpeznessieMas HAMU PYHKIIHSA MOKET IPUHHUMATh [TAPAMETPbI
B Ka4eCTBe BBOJA. B 3aBHCHMOCTH OT TOTO, UTO BBI XOTHUTE IOPYUUTH BBIIIOTHATD
cBOEer (byHKuI/H/I, BOCIIOJIb3YHTECh OJHOM MJIM 0OEeMMH BO3MOKHOCTAMH IJIsI CO-

34aHHUA KOJa, He0OX0AUMOro Bariel GyHKIIHHU.
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NMpuxocHOBEeHME UHTEPAKTUBHOCTH

M3l yixe 3alIporpaMMHpPOBaIH OOJBIIOE KOJIHYECTBO KPACUBBIX I'paprUUecKUx
NPHUJIOKEHHH, OJHAKO MBI BCe ellle B LIare UM Jake JABYX OT CO3/laHHA CIeAYI0o-
1eH BUJeOUT pbl 160 MOOHUAbHOTO npunokeHus. OfMH U3 HABBIKOB, KOTOPBII
HaM HY>XHO U3Y4YUTb, — 3TO NMPOrpaMMHPOBAHHE HHTEPAKTUBHOTO B3aHMO-
NeMCTBHUA C II0Jb30BaTeIeEM, MHBIMH CIOBAMH, TOT'0, YTO TTO3BOUT HAILIUM ITPO-

rpaMMaM OTB€YaThb Ha MIEC/TYKH MBIIIbBIO, HAXKaTHA KJIaBUII K T.II.

DBobUIMHCTBO IPUIIOKEHUH UHMEPAKMUBHE. — TO €CTh OHH MTO3BOJAIOT
I0/1b30BATEIIO KaCAThCS, I[EIKATh, [IEPETACKUBATh, HA)KUMATh KHOIIKH U B I[eJIOM
HMETb OIIYII[eHHe ITOJHOTO KOHTPOJIA HaJl IporpaMMoi. Ml HasbIBaeM TaKkHe
IIPOTPAMMBI COOBLIMUILHO YNPABIACMLMU NPUTLONEHUAM ML, TAK KAK ITH PHUIO-
JKEHHUS OXKHJIAIOT JIEHCTBHS IT0JIb30BATEIS, TO eCTh cobsimus. Kop, KOTOpbIH OT-
BeYaeT Ha [10Jb30BATEIBCKOE COOBITHE, TAKOE KaK OTKPBITHE OKHA, KOT/[A IT0JIb30-
BaTeJIb IIeKAET MO 3HAYKY, MJIH 3aITyCK UTPBI IIPU KACAHHUH KHOIIKH, Ha3bIBAETCH
06pabomuurxom cobs.muii, TOTOMY ITO OH 0OpabaThIBaeT 1 OTBEYaET Ha COObI-
THe, CO3JaHHOE [10b30BaTeIeM. TaKOM KO TaKKe Ha3bIBACTCS CLYULANETEM CO-
OBITHI, TAK KaK IIPUHIIUII €TO PabOTH HAITOMHUHAET CUTYAL[HIO, KOT/Ia KOMIIBIOTEP
TEpIIeNIMBO CUAUT U CIyIIaeT YKa3aHHUs [10Ib30BaTe . B Girikariiiee BpeMs Mbl
Hay4UMCst 00pabaThIBaTh COOBITHS, YTOOBI C/IeIaTh HAIIN IIPHIOKEHU Oolee 3a-

XBaTbIBaIOMIMMH U MHTCPaKTHBHBIMH.

O6paborka cobbITMI: TurtleDraw

Cy1miecTByeT MHOKECTBO CIIOCOOOB 3aCTABHUTD [IPHUIIOKEHHST 0OpabaThIBaTh 1030~
Baresbckue cobbitus. B monyne turtle aseika Python peanmsosansr dpyHknmm, 06-
pabaTbIBaoIHe [T01b30BATEIBCKHE COOBITHS, B TOM YHCJIE [IeTIKH MBIIIBIO M HaXKa-
tus Knasuil [lepBor Mbl iporectrpyeM yHKIuo turtle.onscreenclick ().
Kak MOKXHO MpeAono)uTh U3 Ha3BaHHs, 3Ta PyHKIHS [I03BOJIAET HAaM 00pabaThI-

BaTh COOBITH S, FeHEPHpPyeMBbIe IIPH IeIUKe MBILIbIO 110 3KpaHy Turtle.

OTta QyHKIMA, BIPOYEM, HECKOIBKO OTHYAETCH OT TEX, YTO MbI HCIIOIb30-
BAJIM M CO3/1aBa/IM paHee: apI'yMEHT, Ilepe/laBaeMbIil HAMU B PyHKIHIO turtle.

onscreenclick (), — 2To He 3HaUeHUeE, A UMA APYTOH q)yHKuHH:

turtle.onscreenclick (t.setpos)

IMTomuute pyHKIMIO SELPOS (), KOTOPYIO MBI HCIIOIb30BAIH [JIA TIEPEHO-
ca yKasaTeJIs MBIIIH Ha OIpeJleIeHHYI0 TOUKY dKpaHa (x, y)? Ceilyac MBI TOBO-

PHM KOMIIBIOTEPY, YTO, KOT/a [I0Jb30BaTe b LeIKaeT MBILIbIO 110 9kpany Turtle,
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deperalika 10/UKHa ObITh [IepeHeceHa B TY TOUKY 9KpaHa, 10 KOTOpOH bl cie-
JMaH 1eayok Mblmpo. OyHKIM, epegaBaeMas Apyro QyHKIUY B KadecTBe
apryMeHTa, HHOT/|A Ha3bIBACTCA (PYHKUUEH 00pammnozo 66,3064 (TaK Kak Apyras
byHKIMS 06pamno 6s3s16aem 3Ty PyHKuH0). ObpaTHTe BHUMaHHE, YTO IPU
nepezade OfHOM (PyHKIIMH B KaueCTBE apr'y MEHTA APYTOH I10CIe UMEHH Iepesia-
BaeMOH (PyHKIIMH He HYJKHO BBOJUTH CKOOKH.

IepenaBas nms pyHkunu t . setpos BdyHknuo turtle.onscreenclick (),
MBI COO0OIIaeM KOMITBIOTEPY, YTO B OTBET Ha IIEJTYOK MBIIIBIO 10 9KPAHY depe-
Malika JOJI)KHA YCTaHABIMUBATHCA B Ty MO3UIHIO, II0 KOTOPOH II0J1b30BATE/b-

e IKHY T Mpitbio. JlaBafite ncrpobyem 9TO Ha IpUMepe KOPOTKOM IPOTPAMMBI.

TurtleDraw.py

import turtle

t = turtle.Pen()
t.speed(0)
turtle.onclick (t.setpos)

Beenute aror kox B IDLE, 3anycTure nporpammy, a 3aTeM ILIeJKHHATE MBI-
IIBIO B PA3HBIX YYaCTKaX 9KpaHa. Bl TOMbKO 4TO co3manu rpadprueckuil penak-
TOP C TIOMOIIIBIO BCEI'O JIMIIB YeThIpeX cTpok koja! Ha puc. 7.3 mokasan mpocromn
HaOPOCOK, KOTOPBIH 5 HAPHUCOBAIL.

R

“OYMNS
<

Puc. 7.3. Habpocok TurtleDraw.py
(BMAMMO, 5 BEHACTBUTENLHO NMCATENb, O HE XYAOXHMK — M 3TO HE NPOCTO TaK)
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Bce aTo paboTaeT HOTOMY, 9YTO MBI CKa3a/TH KOMITBIOTEPY IIPOU3BECTH HEKOE
NleICTBHE, KOT/1a M0Jb30BaTE b IEKAET MBIIIBIO 10 9KPaHy, a UMEHHO — yCTa-
HOBHTD YEPEIAIIKY B Ty TOYKY 9KpaHa, 10 KOTOPOH ObLI c/je/1aH mmeadok. Pydka
yepenamKky IPHKaTa K 9KpaHy 110 YMOJIYaHHIO, IO9TOMY, KOT/ja II01b30BaTE/lb
IIeJIKaeT MBILIBIO 10 9KPaHY [ PHCOBAHM A, YepelalllKa [lepeMenlaeTcsa Tyga
U PUCYET JUHHIO OT UCXOZHOTO [OJOKEHHS 10 TOYKH, [0 KOTOPOH 10Ib30Ba-

TEJb HIEJTKHYJ MbIIIbIO.

Ber MmoxeTe HacTpouTs nporpammy TurtleDraw.py non cebs, MU3MEHUB L{BET
¢doHa, uBeT pyukH, ee MUPUHY U ApyTrHe napameTpsl. [IpoTectupyiite Bepcuio
[IPOrpPaMMbl, CO3/JAHHYI0 MOUM 4YeTHIPEXJIETHUM CBIHOM (C HeGOIBIIOHN TOMO-
IIBIO €TO MAIIBI).

TurtleDrawMax.py

import turtle

t = turtle.Pen()

t.speed(0)
turtle.onscreenclick(t.setpos)
turtle.bgcolor ("blue™)
t.pencolor ("green")

t.width (99)

Makcy odeHb IOHpPAaBHIACh PUCYIOIIAS IPOTPaMMa, HO OH 3aXOTeJI, YTOObI
9KpaH OBLT I‘O]'Iy6bIM, a py4Ka — 3eJIeHOH M OYeHb TOJCTOM, I09TOMY MBI yCTa-
HOBHJIM 3Ha4YeHHA NapaMeTpoB bgcolor (), pencolor () mwidth () pas-
HBIMU blue, green u 99 cooTBeTcTBeHHO. MBI TaK:Ke peIINIn HOHpO6OBaTb
HayJlady yCTaHOBUTH 3THU MapaMeTPHl 720C/le TOTO, KaK CKaXeM KOMIIbIOTEPY,
YTO UMEHHO HYXHO CJ[e/IaTh IPH IIeJYKaX MBIIIBIO 10 9KpaHy (t.setpos).
U Bce 3apaboTasio Kak HYKHO, IOTOMY YTO IIPOTPaMMa MIPOAOJIKAET BBIIIOJ-
HATHCA BCE BpeMs, Jlajke BO BpeMsA OXHJAAHHA IMIeTYKOB MbIb0. IToaTomy,
KOTJ]a I10JIb30BaTeb IIeJTKHET [0 dKpPaHY B IIEPBBIHM pa3, dKpaH U pydKa yKe
OKpalleHbl HYy KHBIM LIBETOM, IJIA PyUYKH TaKKe 3aZlaHa HyKHas TOJIMHA, KaK

MIOKa3aHO Ha puc. 7.4.

Hcnonp3oBaB QpyHKIMO setpos () B KauecTBe PYyHKIIHMH OOPATHOTO BBI-
30Ba I (byHKuHI/I turtle.onscreenclick (), MBI CO3/1aIM HHTEPECHY IO
NpOTPaMMY, KOTOPasA B3aMMOJEHUCTBYET C II0Ib30BaTeIeM, PUCYS IUHHUH B OTBET
Ha I[eT90K MBIIIBIO B II060M yuacTke okHa. [TorpobyiiTe HACTpOUTH IPUIIOKE-
HHE B COOTBETCTBHH CO CBOUMH Ke€JAHHUAMU, U3MEHHB 1|BETa, TONMHHY HUIU

JI00BIE APYTHE ITapaMETpPhbl, KAKHE TOJIBKO MOKETEC cebe npeacTaBUTh.
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Puc. 7.4. PucyHok, co3A0HHbINA HECKOSIbKMMM LLEMYKAMM MBILLM
8 nporpamme TurtleDrawMax.py

NMpocnywmBaHMe COObITUM KNABUATYPDLI: ArrowDraw

Hama nporpamMma, pucoBaBmiasg ¢ IOMOLIbIO Y€peIlalllIKH, ITOKa3aJja HaM, KaK
HPOC]IYH_II/IBaHI/Ie MEJIYKOB MBIIITM MOXKET AAaTh ITOJIB30BATECIIO OI_[IYH_ICHI/IC 60—
Jie€ IIOJTHOTO KOHTPOJIA Haj HpOI‘paMMOI;I. B satom pa3aceie Mbl Yy3HAEM, KaK
HCITIOJIb30BAaTh MEXaHH3MBbI I/IHTCP&KTI/IBHOI‘O BBaHMO,ZlefICTBI/IH C KHaBHaTypOﬁ
OIS ,ZIO6aBJI€HI/I}I JOITIOJTHHUTEJTbHBIX OHI_II/Ifl B IpOTrpaMMBbI. Mur Takxe oIipe-
nenuM QyHKILHUH, KOTOpPble OyZeM HCIONb30BATh B Ka4eCTBE 0OpabOTIHKOB

COOBITHI.

B nporpamme TurtleDraw.py mbl nepepaBanu B pyHKnuo turtle.
onscreenclick () mapamerp t.setpos B KauecTBe PyHKIHH 0OPATHOTO
BBI30BA, YTOOBI CKA3aTh KOMIIBIOTEPY, YTO UMEHHO MBI XOTHM CZ€JIaTh, KOTAa
IIPOUCXOOUT coOpITHE onscreenclick (): MBI XOTenH IepeHeCcTH Yepermal-
Ky B TOYKY 9KpaHa, 10 KOTOPOH OBLIT COBEpIEH M[eTY0K MbIibi0. PyHKIIHsA
setpos () y:xe onpezneneHa Jid Hac B MoayJse turtle, HO €C/IM MBI 3aXOTHM
coszaTb cobcTBeHHbIEe PYHKIMH 1151 00paboTKu cobprTni? Ipeamnonoxum, Mbl
XOTHM CO3/1aTh [IPOrPaMMY, KOTOpas ITO3BOJIAET I10Jb30BaTEIO [IEPEMELATh Ye-
peIalKy 10 3KpaHy Ha)KaTHeM KJIaBHII CO CTPEIKaMH BMECTO IIlesuKa JeBOH

KHOIKOM MbIH. Kak HaM pemuTs Ty 3aga4dy?
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Bo-nepBbix, HaM HEOOXOAUMO CO3AaTh PYHKIIMH [/ IEpeMeIeHUs depe-
MAIIKH IPH KAXKIOM HAXKXaTHH Ha KJIABUIIY CO CTPEIKOH, a 3aT€M MBI ZOJKHBI
[IPOHHCTPYKTHPOBATh KOMITBIOTEP OTCICKHUBATD HAXKATHS STHX KaaBunl. JlaBaii-
Te HAITHIIEM [IPOTPAMMY, KOTOpast OyAeT MpOCIYIIHBATh KJIABHIIH CO CTPEIKa-
MU BBepX (1), BI€BO (—) M BIIpaBO (—) Ha KJAaBUATYpPe U MTO3BOJATH II0Ib30BA-
TeJIIO MEePEeMEIaTh UK TOBOPAYUBATH YEPEIAIIKY C TOMOIIBIO OAHOH U3 9THX

KJIaBHIII.

HaBaiiTe omnpeaenuM HeCKOJbKO (byHKLU/IﬂI —up (), left() uright (),

— KOTOpBbIC 6YIIYT nepeMeniaTb ¥ IOBOpAYMBaATDh YCPCIIAIIKY

def up():
t.forward (50)

def left():
t.left (90)

def right():
t.right (90)

Haumra nepsas ¢pyHKuus, up (), nepemMelnaeT 4epenamky srnepes Ha 50 muk-
ceneit. Bropas, left (), moBopaumBaet uepernamky BieBo Ha 90 rpagycos. Ha-
KoHel, GpyHKIMsA right () moBopaunBaet depemnamky Brpaso Ha 90 rpagycos.

[l TOro 4TOOBI 3aITyCTUTD KAKAYIO U3 3TUX (PYHKIIHH, KOIa [10J1b30BaTEIb
HAKHMAEeT Ha IPABHIBHYIO KJIABUIIY CO CTPEIKOMH, MbI JOTKHBI COOOIIUTH KOM-
IBIOTEPY, KaKas PyHKLHSA COOTBETCTBYeT KAaKOH KJIaBHIIE, a TAK)KE CKOMAH/[0-
BaTh KOMITBIOTEPY HauaTh NIPOCTYIIHBAHHE HAXXATUH KAaBHI. 14 ycTaHOBKH
($yHKIHH 0OpaTHOTO BBI30BA AJIS COOBITHS HAXKATHA KIABHIIHU MBI HCIIOJIb3yEM
¢yHknuio turtle.onkeypress (). O6b4HO dTa QyHKIHUA IPHUHUMAET JBA
nmapameTpa: UMA QYHKI[HH 0OpaTHOTO BEI30BA (CO3JaHHBIN HAMH 00pabOTUHK
COOBITHA) M KOHKpEeTHasA KJIaBHIIA, HAKaTHe Ha KOTOPYIO HYXHO IIPOCITYLIH-
BaThb. YTOOBI COEIUHUTH BCE TPH (PYHKIIUH C COOTBETCTBYIOUIMMH KIaBHIIAMH,

HaM HYXHO HaIllMCaTb CJICI[YIOH.[I/II‘//I KOoJ:

turtle.onkeypress (up, "Up")
turtle.onkeypress (left, "Left")
turtle.onkeypress (right, "Right'")

ITepBas cTpoka HacTpamBaeT PpyHKIHMIO Up () B KadecTBe 0OpaboTdymKa
coOpiTus HaxkaTuA Ha KaaBumy "Up". IlepBorfi mapamerp — uMs QyHKIUH
(up), 3a KOTOPEIM yKa3bIBaeTCA aHIVIMIHCKoe HazBaHue kiaaumu Crpenka
BBepx (1) — "Up". Tor sxe npuHuun paboTaeTr U A/ HAKATHUH Ha KJIABHIIH
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Crpenka BieBo (—) u Crpenka BrpaBo (—). [Tociennum marom 6yner nH-
CTPYKIHA O Ha4aJl€ IpOC/TyINBaHHA HaXaTHUH KjaBHI, II€pcaaBacMasi C IOMO-

IIBIO CAEAYIOMIeH KOMaH/IbI:

turtle.listen ()

Ora nocieaHsas CTPOKA HAM HYKHA [10 HECKOJIBKUM IPUYHHAM. Bo-1iepBbIX,
B OTJIMYHE OT LIETYKOB MBIIIBIO, IPOCTOE HAXKaTHE Ha KIABUIIY He aeT FApaHTHH,
YTO UMEHHO OKHO turtle mony4ur ato HaxxkaTue. Korzma BeI mieskaeTe MBIIIBIO
10 OKHY Ha pabodeM CToJIe, TO OKHO [ePEMEIIAETCS BIIEPE U [TONydaeT PoK)C,
HWHBIMH CIOBAMH, 9TO 3HAUUT, YTO UMEHHO 3TO OKHO Oy/IeT MOy YaTh [10Jb30Ba-
TeJbCKUI BBOA. Korza BI Iie/1kaeTe MBIIIBIO 10 OKHY turtle, 3ToO aBTOMaTHYE-
CKH IIPUBOJHUT K (OKYCHPOBKE TIOOBIX COOBITHI MbIIIH Ha 3TOM OKHe. OpHako
B CJIydae C KIaBHATYpPOH IIPOCTOE HaXKaTHE KJAABHII He IIPUBOAUT K [TONTYUYCHHIO
3TUX HaXaTUH HY>XHBIM OKHOM. Komanga turtle.listen () rapaHTHPYET,
4TO OKHO turtle Oyzmer HaxogUThbCA B GoKyce paboduero cToja U, COOTBET-
CTBEHHO, CMOJKET YCJIbIIIATh HajKaTHs KJIaBUII. Bo-BTOphIX, KOMaHAa listen ()
YKa3bIBaeT KOMIIBIOTEPY HauaTh 0OpabaThIBaTh COOBITHS HAKATHUA BCEX KJIABHIIL,

KOTOPBIE MBI ITOJKIIOYHIIH K (1)}7HI(I_II/IHM ¢ momol1pio PyHKIUKU onkeypress ().

Huxe npuBesena monnas Bepcusd nporpammsl ArrowDraw.py.

ArrowDraw.py

import turtle
t = turtle.Pen()
t.speed(0)
® t.turtlesize(2,2,2)
def up():
t.forward (50)
def left():
t.left (90)
def right():
t.right (90)
turtle.onkeypress (up, "Up")
turtle.onkeypress (left, "Left")
turtle.onkeypress (right, "Right'")
turtle.listen ()

B nporpamme ArrowDraw.py BcTpedaeTcss eJUHCTBEHHAss HOBAasi KOMaH-
na B ctpoke (1), KoTopas B JjBa pa3a yBeJHYHMBAEeT pa3Mep U KOHTYP CTPEIKH
YepenamKky ¢ IOMOIIbI0 Bb30Ba GyHKUMH t.turtlesize (2,2,2). Tpu
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mapamMeTpa JaHHOH QyHKIIMH — 3TO: TOPU3OHTAIBHOE PACTAXKeHHe (2 03HaYa-
eT yBeJIM4eHHe INHPHUHBI B 2 pa3a), BEPTHKAJIbHOE PACTAXKEHHE (B 2 pa3a BbIIIe)

Y TOJIIMHA KOHTypa (2 muKcesa B rommuny). Ha puc. 7.5 nokaszaH pesysbrart.

i -

Puc. 7.5. Mporpamma ArrowDraw.py nossonset nons3osarento pucosatsb
C MOMOLLbIO KNIABUL —, 1 M —. YBENMYEHHbIMA pa3mMep CTPESIKM YepenaLukm
ynpoLyaeT NOHMMAHME TOro, KyAd HANPABAeHA CTPENKA B AAHHbIA MOMEHT

OTa nmporpaMma HaIIOMHUHAET CTAPYIO UIPYILIKY «BoieOHbIiT 9KpaH»: BBl MO-
’KeTe HApHUCOBATb HHTEPEeCHBIe (PUIY Pbl, HCIIOIb3YsI TOJBKO TPH KJIABHIIH CO CTPEI-
KaMH, a TaK)Ke OTCJIeJUTh cBoM maru. He crecHAnTeCh MepcoHanN3HpoOBATh 3TO
[IPUJIOKEHHe, BBIOHMpaliTe CBOH I[BETA, TOMIINHY PYYKH UK Z00aBIIsAITE TI00OBIE [Ta-
paMeTpBl, KaKHe TOIbKO 3axoTute. Elne onHa QyHKIHs, KOTOPYIO MOXHO TOOABUTH,
M OHA BKJIIOUEHA B 33/1a4y B KOHIIE IVIABBl, 3aKJII0YAETCA B BO3MOXHOCTU IIEPEHECTH
Yeperamiky B HOBYIO TOUKY ILiedKoM Mbld. [TpraymMeiaiite HOBble PyHKIMH —
Y MCTIBITBIBAMTE HX, BEJIb TO CAMBIH JIYUYIIHI CIIOCOO U3YUYUTh YTO-TO HOBOE!

O6paborTka cobbiTHI ¢ NnapameTpamm: ClickSpiral

B nporpamme TurtleDraw.py Mbl faau BO3MOMKHOCTD [ONb30BATENAM pPHU-
COBAThH IIEJYKAMH MBIIIH, IIPOUHCTPYKTHPOBAB 0O6paboTynk turtle.
onscreenclick () BBI3BIBATH (byHKuI/IIo t.setpos Ipu KaXAOM IIeTIKe
MBIIIBIO 110 3KpaHy. [laBaiite coznaaum HoByto niporpammy: ClickSpiral.py, xo-
Topast OyJeT pUcoBaTh CIIUPATH B TI0OOH TOYKE SKPaHa, 10 KOTOPOH IIETKHET
MOJIB30BaTE/b, KaK IIOKa3aHO Ha pHC. /.6.
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O6paborunk cobpiTus onscreenclick () mepegaeT B KaueCcTBe apryMeH-
TOB KOOPJAHHATHI X U ) IIPH KAXKJOM II[eJ9Ke MBIIIBIO B YKa3aHHYI0 HaMU (yHK-
1y 06paTHOTO BbI30Ba. Eciii MBI XOTHM 06pabaThIBaTh [IETYKH MBIIIBIO C I10-
MOIIBIO COOCTBEHHOM PYHKIMH, HAM HYKHO JIMIIb HAIIKCATb TAKY 0 (PYHKIHIO,
KOTOpast MpUHHUMaJa OBl 9TH 3HAYEHHU s — KOOPJHUHATHI X U ) KaXK/JOTO IIeTUKa

MBIIIbIO — B KA4YE€CTBC I1apbl [IApaAaMETPOB.

Puc. 7.6. Cmarinuk, HapucosaHHbiv npunoxenmem ClickSpiral.py

ITporpamma RandomSpiralsFunction.py (c. 170) comepxkana ¢pyHKIHIO
random spiral (), kKoTopas pucoBaja Cly4YalHble CIIMPAIH B CIy4aHHBIX
ydacTkax akpaHa. Ceflyac BMECTO TOTO, YTOOBI PUCOBATH CITUPAJIH TZ€ IOIAJIO,
MBI XOTHM, YTOOBI CIIMPAJIH TTOSBIISAINCH TaM, T/€ IT0JI30BATEIb [IIEJIKHET MBIIIBIO.
Yrobbl crenaTh 3TO, MBI MOXEM IepernucaTh (byHKLU/IIo random spiral ()
TaK, 4TOOBI OHA IIPUHHMAJIA JBA TApaMeTpa, X U Y, OT 00paboTYHKa COOBITHA

onscreenclick (). Mn IeperuMeHyeM q)yHKL[H}o Bspiral (x, y).

def spiral(x, y):
t.pencolor (random.choice (colors))
size = random.randint (10,40)
t.penup ()
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t.setpos (x, V)

t.pendown ()

for m in range (size):
t.forward (m*2)
t.left (91)

B naHHOIT BepcHH MBI H3MEHHIIH OTIpesie/IeHHe Gy HKIIUH TaK, 9TOObI OHO OTpa-
’KaJ10 HOBOE UM 1 YTOOBI Py HKIHA IPHHUMAJIA [BA [10/Ty 9YaeMbIX HAMH [TapaMeTpa
JUI OTPHUCOBKU CIIMPAJIH B BBIOPAHHOM TOUKe aKpaHa: spiral (x, y). lasa kax-
JIOH CIIMPAJIM MBI TIO-IIPEKHEMY BBIOHpaeM CIydYalHbIH nBeT U pasmep. OnHako
MbI YOPaJIH iBe CTPOKH, KOTOPbIE FeHEPUPOBAIH CIyYalHbIE KOOPAHUHATHI X U Y,
TaK KaK MBI [10JTy YMM KOOPIHHATHI X U Y B Ka4eCTBE apIyMEHTOB OT 00paboTurKa
cobsrTuit onscreenclick (). Kaku B cryuae ¢ pyHkiueit random _spiral (),
MBI TIEpEMENIAEM PYUKy B HYKHYIO TOUKY (X, ), 4 3aT€M OTPHUCOBBIBAEM CIIUPAIb.

EnuHCTBeHHBIN 1ar, KOTOPBIN HAM ellle HYXHO C/leIaTh, — 3TO HACTPOUTH
OKHO Turtle M CIIUCOK LIBETOB, a 3aT€M IIPOMHCTPYKTHPOBATH O6pa6OT‘~II/IK co-
6MTHﬁturtle.onscreenclick()Bm3MBwn)¢yHKuHK)anqmnuxamamﬁ
pas, Kor/ia oIb30BaTe b eTKAeT MBIIIBIO IO OKHY /11 prucoBaHuA. Jlanee mpu-

BeCHa 3aBEpLIICHHAA IIpOTrpaMMa.

ClickSpiral.py

import random
import turtle
t = turtle.Pen|()

t.speed(0)
turtle.bgcolor ("black™)
colors = ["red", "yellow", "blue", "green", "orange", ¢

"purple", "white", "gray"]
def spiral(x, y):
t.pencolor (random.choice (colors))
size = random.randint (10,40)
t.penup ()
t.setpos (x, V)
t.pendown ()
for m in range(size):
t.forward (m*2)
t.left (91)
® turtle.onscreenclick(spiral)

Kax u B nporpamme TurtleDraw.py, Mbl He UCIIONB3yeM CKOOKH 11OCTIE MMe-

HU QYHKIHH 0OpAaTHOrO BBI30BA, 4 TAKIKE He YKa3bIBaeM HHUKAKHE ITAPAMETPHI.
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Komanpga (1): turtle.onscreenclick (spiral) coobmiaer Hame po-
rpaMmme o HeOOXOIMMOCTH BBI3BIBATH (byHKumo spiral (x, y) KaXIbIH pas,
KOT/Ia [T0JIb30BAaTE/Ib II[eJIKAET MBIIIBIO 110 9KpaHy. [ Ipu aToM 06paboTark cobbI-
THIT Oy/leT aBTOMaTHYECKH IIOCBUIATD /[BA [TapaMeTpa — KOOPJHUHATH TOUKH (X,
), IO KOTOPO¥ OB CAETAH IETYOK MBIIIBIO, — B (DYHKIIHIO 0OpaTHOTO BHI30BA
spiral. To xe camoe npoucxoauao u B nporpamme lurtleDraw.py, HO B 3TOT
Pas MBI CO3JaIH COOCTBEHHY O PYHKIIHIO /151 OTPUCOBKH CIIMPATIH CITYYAHHOTO

OBETa M pa3Mepa B TOYKE, Ky/Jla IEJIKHYJ/IHN MbBIIIBIO.

Ewe oamn war Bnepen: ClickAndSmile

JaBariTe pacliMpHUM BO3MOXXHOCTH 3TOT'O HHTEPAKTHBHOI'O IIPHJIOKEHHU S, BHE-
ca eme ogHO u3MeHeHHe. [IpencTaBum, 4TO BMECTO CIIMPANTN MBI XOTUM CO-
3aTh CMAMJIHK IIPH Ka)XJIOM IIeJYKe MBIIIBIO [10 9KpaHy aas pucoBanust. Koj
5TOM MPOTpPaMMBbI OYAET OUeHb MOXOXK Ha KoJ nporpammbl RandomSmileys.py
Ha c. 177, olHAKO BMECTO LIMKJa, OTPHUCOBbIBaoNmero 50 CMaMIHMKOB B CIydaH-
HBIX Y4YaCTKaX 9KpaHa, 9Ta nporpamma Oyzet ob6pabaThIBaTh IeTIOK MBIIIBIO,
OTPUCOBBIBAsI CMAMJIHK B TI0OOM yYacTKe S9KpaHa [0 BBIOOPY MOIb30BATEIS, KAK

TOJIBKO ITOJIb30BAaTEJ/Ib HIE€/IKAET MbIIIbIO I1O SKpaHY.

Ha camom zere, Tak Kak co3faHHadg HaMu QyHKUMA draw_smiley () yxe
NPHUHHMAET JBa NapaMeTpa (KOOPAMHATHI TOYKH X U ), B KOTOPOH MBI XOTHM
OTPHCOBATh CMAMIHUK), Kog nporpammsl ClickAndSmile.py npentuuen xogy
nporpammsl RandomSmileys.py 3a uckiaoueHneM, passe 4To, OCAeLHEro 610~
ka. HyXHo 1uIb 3aMeHUTD IIUKJ, OTPUCOBBIBAIOIINH 50 CTyYariHBIX CMaMIH-
KOB, Ha BBI30B pyHKuHuHU turtle.onscreenclick (draw smiley). Ber mo-
MHUTE, 4TO quHKLu/I;{ turtle.onscreenclick (draw _smiley) IO3BOJsET
HaM riepegaBath M GyHKIMH (KaK, HapuMep, setpos) B KadecTBe 06paboT-
YHKa IeTYKOB MBIIIBI0? MBI MOXKeM IepenaTs 3ToM GyHKIUH UMA QYHKIIHH
draw_smiley c Tem, 4TOOBI B Ka)XJ O TOUYKe, I'le CAeJaH IMeJTYOK MBIIIbIO,
¢byHkuusa draw_smiley () BbIIOTHHIA cBOIO paboTy. BHyTpH ckobok pyHK-
Uy turtle.onscreenclick () MBI He HCIIOJNb3YEM CKOOKH Tocae UMEHU

bynkunm draw_smiley, a TakiKe He YKa3bIBaeM HHKaKHe ITapaMeTpHl.

ClickAndSmile.py

import random

import turtle

t = turtle.Pen()
t.speed(0)
t.hideturtle ()
turtle.bgcolor ("black™)
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def draw_smiley(x, y):
t.penup ()

.setpos (x, V)

.pendown ()

JInuio

.pencolor ("yellow")

.fillcolor ("yellow")

.begin fill()

.circle (50)

.end fill()

JleBrIM TJIA3

.setpos (x-15, y+60)

.fillcolor ("blue")

.begin fill()

.circle(10)

.end fill()

[IpaBHM TJIa3

.setpos (x+15, y+60)

.begin fill()

.circle(10)

.end fill()

Por

.setpos (x-25, y+40)

.pencolor ("black™)

.width (10)

.goto(x-10, y+20)

.goto (x+10, y+20)

.goto (x+25, y+40)
t.width (1)

turtle.onscreenclick(draw_smiley)

ct ct cf of ot o = ot oo of of FH= oot of of of o H= ot o of of of = oob o

Terneps BMeCTO pHCOBaHMUSI CIyIAMHBIX CMaH/IMKOB 10 BCEMY 9KPaHY MOJIb-
30BaTeIb MOXKET OTPHUCOBATH CMAHMIHK B 1I0OOM y4acTKe OKHA, 10 KOTOPOMY
I[eJIKHET MBIbI0. I 101p30BaTeIM MOTYT Jajke HAPUCOBATH OOMIBIION CMAMIIHK,
COCTOANIMH U3 MHOXECTBA MaJI€HPKHX CMalM/IHKOB, KaK [I0Ka3aHO Ha puC. 7.7.

Kaxwue OG5 IpUIOKEHHS BBl HU JKEJIATH CO3aTh, CKOPEe BCEro, MHTEPAKTHB-
HOCTb — TO UX CBOHCTBO, KOTOpOe OyZeT HeloCpe CTBEHHO BIHMATH Ha OILY-
IIEHHUA MONb30BATEICH OT HMCIIOIb30BAHUA NIPUNIOKEHHA. BCrloMHMTE HUTpHI,
3a KOTOPBIMH BBl IPOBOAUTE OOIBIIYIO YACTh BpeMeHH. Y BCEX HUX €CTh OJHA
obmras uepTa, a MMEHHO — I10JIb30BaTE/IH UMEIOT OIIPe/eICHHBIH KOHTPOJIb Ha/|
TeM, 4TO MpOouCcXoauT. Ilepemeniaere M BB BECIO, 9YTOOBI YIAPUTD 110 MAUY,
Ha)KMMaeTe JH Bbl KHOIKY MBIIIN HJIH KacaeTeCh 9KpaHa M MPOBOJAUTE ITaJb-
L[eM 10 HeMY, YTOOBI BBICTPEIUTH Y€EM-TO B BO3AYX, — BBl FeHepHUpyeTe COOBI-
THSI, 2 IPOTPAMMBI, KOTOPBIE BbI TI00HTE, 06pabaTHIBAIOT 3TH COOBITH S, YTOOI
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cllesaTh HedTo KpyToe. [laBaiiTe co3nanyM elie OAHO HHTEPaKTUBHOE IIPUIIOXKe-
HHUe IS IPAKTUKHY, 4 3aTeM MBI HAITUIIEM ellfe OOJIbIIe MPHUIOKEHHU M, TOXOXHUX

Ha Te, YTO HCIIOJb3YIOTCA KaXKABIH JI€Hb.

Puc. 7.7. Mbi caenanu nporpammy co cMainmkamm 6onee MHTEPAKTUBHON,
pUCcytoLe CMAMMK B 1IOBOM yHACTKE OKHA, MO KOTOPOMY MO/b30BATENb LUENKHET MbILUbIO

O06bennHNM Hallle yMeHHe CO3/1aBaTh (QYHKIIUU C yMEeHHEM 00pabaThIBaTh MH-
TepPaKTUBHBIE IIEJTYKH MBIIIBIO A/ CO3/JaHUA HHTEPAKTUBHOI'O KaJeHI0CKOIIA.
ITonp3oBaTesnb CMOKET IIEIKHYTh 110 JIOOOMY y4aCTKYy d9KpaHa — H B OTBET
[IPOTpaMMa HAPHUCYET YEThIPE OTPaKEHHbIE CIIHPAH CIyYaMHOH (POPMBI U I[BE-
Ta, HAYHHAA C TOYKH, 110 KOTOPOH I0Jb30BaTEb IENKHYI MbIIbio. Peaynbrar
Oyner BoirAeTh Kak nporpamma Kaleidoscope.py co c. 159, ¢ Tou pasHunei,
YTO IOIb30BATENH CMOTYT CO3/[JaBATh C IOMOIIBIO KaJeHJOCKOIIA COOCTBEHHBIE

YHHKAJIbHbIE OPHAMCHTBI.

JlaBaiiTe MOrOBOPHM O TPYJHOCTAX, C KOTOPBIMH MBI CTOJIKHEMCS IIPH CO3JJaHHUU
IpOrpaMMbl IEPCOHATHN3UPOBAHHOIO KaleHa0cKona. Mbl 3HaeM, 4TO XOTHUM I10-
3BOJIUTH [TOJIb30BATEIO I ETKHY Th MBIIIBIO IO 9KPaHY /11 Hadajia IPOLecca pUco-

BaHMS, [I0O9TOMY MBI BOCIIOJIb3yeMcs pyHKIHEeH turtle.onscreenclick ()
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M3 MIpeabIAyIero passgena. Mol 3HaeM, 4To 3Ta QyHKIMA JACT HAM TOYKY Ha 9K-
paHe (x,y), KOTOPYIO MbI CMOXXEM HCII0JIb30BATh B (DYHKI[HH OOPaTHOTO BHI3O-
Ba. MOKHO ellle pa3 MpOCMOTPETh HAIY HCXOAHYIO IIPOTPAMMY KaJIeHIOCKOIIA,
M YBHJIETB: BCE, UTO HAM HYXXHO JJIA CO3JJAHUA XelaeMoro a¢ddekra oTpake-

HUS, — HAPHUCOBATH [10 OJHOM CIIHPAIH B KaKJIOH M3 YeTBIpEX TOUYEK: (X, ),
(=%, ), (=%, =) 1 (x, —).
I[JIH CO3JaHUA UJTTO3UN SCPKa]Ia BC¢E ‘ICTI:IPC OTpa)KeHHbIC CHI/IpaJII/I JOJIXK-

HBI OBITh OJJHMHAKOBOTO ILIB€TAa U OJHUHAKOBOTO pasmepa. Mer HazoBem Hamry
(byHKuI/IIo draw kaleido () u omnpenenum ee ClefyoOIHM o6pa30M:

©® def draw kaleido(x, y):
® t.pencolor (random.choice (colors))
® size = random.randint (10, 40)
draw spiral(x, y, size)
draw_spiral (-x, y, size)
draw_spiral (-x, -y, size)

B crpoke @ mbI HazbiBaeM Hamy ¢pyHKIHIO draw kaleido u mosBoJs-
eM el IPUHMUMATD [[BA [TApaMeTpa, X U y U3 obpaboTunka cobsiTui turtle.
onscreenclick (), c TeM YTOOB OTPUCOBKA YEThIPEX OTPAKEHHBIX CIIHpaJIei
HaYHHAJIaCh C TOYKH (X, Y), IO KOTOPOH MOIb30BATE/b IEJKHYJ MBIIIBIO. 3aTeM
B cTpoKe @ MBI CydafiHbBIM 00pa3oM BbIOMpaeM LBET PYyYKH [ BCEX YETHIPEX

OTPasKEHHBIX CIIMPasiel U3 0OBIYHOrO HAbOpa IIBETOB — CITHCKa colors.

B cTpoke © MbI BEIOHpaeM CIy4alHBIN pa3Mep A/ BCeX YETBIPEX OTPaXKeH-
HBIX CIIMpaJIell U COXpaHsIeM ero B riepeMeHHON s ize. Hakonen, Ml pucyem Bce
YeThIpe CIIMPATH B TOYKAX (X, Y), (=X, ), (=x, =) U (x, —y) ¢ nomo1Ibi0 GyHKIUH
cuMmeHeM draw_spiral (), KOTOPYIO HaM TOJIBKO IIPEACTOUT €lle HallUCaTh.
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Pynkuma draw_spiral ()

(DYHKLII/II/I draw_spiral () HOTp€6yeTCH OTPHCOBATh CIIMpajb, HAYHMHASA
C OIlpeleIeHHOM I10Jb30BaTeIeM TOUYKH dKpaHa (x, y). Pyuka uepenamku
Python 3AIIOMHHUT IIBET I10CJIE €r0 YCTAHOBKH, [IO3TOMY y HAC HET HEOOXOqU-
MOCTH IepefaBaTh 9Ty MH(POPMALIMIO B KayeCTBe mapameTpa GyHKIUM draw
spiral (), o4HAKO MeCTOIONIOXKEHHE (X, y) U pa3Mmep (size) cnupanau, KO-
TOPYIO MBI XOTHM HapHCOBaTh, HAM HY)XHBI B 1I060M ciaydae. [Toaromy mer
oIpene UM Hally cpyHKumo draw_spiral () Tak, 4TOOBI OHA NpHHHUMalIa

TPpHU MapaMeTpa:

def draw spiral (x, y, size):
t.penup ()
t.setpos(x, V)
t.pendown ()
for m in range(size):
t.forward (m*2)
t.left (92)

Orta QpyHKLIHUA IPUHHMAET B Ka4eCTBe IIapaMeTPOB MECTOIOIOKEHHE OTPH-
COBBIBAEMOM CIIUPAJIH, ITIEpefaBaeMoe B IEPEMEHHBIX X U Y, a TAKXKe ITapaMeTp
size, coobmammuil HaMm o pa3Mmepe Oyaymen cuupanu. BuyTpu pyHKIHH
MBI IOJHUMAEM PYUKy Yepelraliki HaJl 9KpaHOM, YTOOBI IIpH ee IepeMeIleHUH
Ha 9KpaHe He OCTaBaJjICA CJie]], MBI TIepeMeIaeM PYydKY B 33/JaHHYIO TOUKY (X, )),
a 3aTeM BO3BpalllaeM PYUYKy Ha 3KpaH, TeM CaMBbIM IIOTOTaBJMUBAACE K Hadaly
pucoBanuA. Luka for BEIMOMHUT UTEpALlMH U YBETUYHUT 3HAUEHHE NTepeMeH-
HoM moT O /10 size, pucys Ipu 9TOM CIIMPAJIb 10 JOCTHKEHH A JTHUHBI CTOPOHBI

YKa3aHHOTI'O 3Ha4YCHM .

Bce, 4TO HaM HYXHO cZlesaTh B Halllel IIpOrpaMMe, KpoMe HMIIOPTHPOBa-
HHUA MoAyneHr turtle u random M HACTPOMKH dKpPaHa U CIIHCKA IBETOB, — 3TO
IIPOUHCTPYKTHPOBATh KOMIIBIOTEP Ha4yaTh NPOCHAYIIHMBaHHE IIETYKOB MbILIIbIO
10 9KpaHy Turtle v BBI3BIBATH (byHKLU/no draw spiral () Opu KakAOM LIeT4-
Ke MBIIIBI0. Bce 9TO MBI MOMXKeM OCYIIECTBUTH C IIOMOIIBIO KOMaHAB turtle.

onscreenclick (draw kaleido).

Cob6epem Bce BmecTe

Hanee npusenena nonHas sepcus nporpammel ClickKaleidoscope.py. Beennre
koz niporpammsl B pegakrop IDLE nnu sarpysure ero ¢ caiira https://eksmo.ru/
files/Python_deti.zip u samycture nporpammy.
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ClickKaleidoscope.py

import random
import turtle
t = turtle.Pen()
t.speed(0)
t.hideturtle ()
turtle.bgcolor ("black™)
colors = ["red", "yellow", "blue", "green", "orange", <
"purple", "white", "gray"]
def draw_kaleido(x, y):
t.pencolor (random.choice (colors))
size = random.randint (10,40)
draw_spiral (x, y, size)
draw_spiral (-x, y, size)
draw_spiral (-x, — y, size)
draw_spiral (x, — y, size)
def draw spiral(x, y, size):
t.penup ()
t.setpos(x, V)
t.pendown ()
for m in range(size):
t.forward (m*2)
t.left (92)
turtle.onscreenclick(draw_kaleido)

Hama nporpamma HaumHaeTcs, Kak 0OBIYHO, C BBIpAXKEHHH import,
Iocjae KOTOPhIX MBI HACTpaHMBaeM cpelny Turtle 1 co3maeM CIIHCOK IIBETOB.
ﬂaneeMblonpeumUWM(byHKuHH<draw_spiral()I&draw_kaleido(L
IIporpaMmmHuBIF KOJ 3aBepIIaeTcss KOMaH/JLOH, HHCTPYKTUPYIONUEH KOMIIBIO-
Tep Ha4yaTh IPOCAYIIMBAHHE IIEJTYKOB MBIIIBIO 110 3KPaHY Turtle 1 BEI3BIBATH
(i)YHKLII/IIO draw spiral () Opu KaXIOM IIeJT4YKE MBIIILIO. Tenepb, KO-
raa 65 MOAbL30BATENb HU LIEJKHYJ MBIIIBIO IO TOYKE Ha 3KpaHe AJd PUCO-
BaHU, IPOTpaMMa HapHUCYyeT CIIMPaIb U OTPA3UT €€ OTHOCHTEJIBHO OCEH X
M Y TaK, YTO Ha dKpaHe MOABATCA YEeThIpe CIHUpPaJd OGUHAKOBOU CAy4YalHOM
¢dbopmbl 1 pasmepa.

Pe3ynpTaT — MOJHOCTBIO HHTEPAKTHUBHAA BEPCHA IIPOTPAMMBI CIIHPAJIb-
HOT'O KaJeHJO0CKOIa, ITO3BOAIOAA [10b30BATEN0 KOHTPOJUPOBATh CO3/1a-
BaeMBIF OTPaXKCHHBIM OPHAMEHT, IIIE€JKASA MBIIIBIO 11O TEM y4acTKaM dKpaHa,
B KOTOPBIX HeOOX0AMMO pucoBath criupanu. Ha puc. 7.8 mokasan pesyib-
TaT TECTOBOTO 3aIIyCKa IIPOrPaMMBbI M OTPa’KeHHbIE OPHAMEHTBI, CO3/JaHHbIE
M3 CIIHpaJeH.
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Puc. 7.8. Hawa uHTepaktmMeHas nporpamma kanengockona
MO3BOMISET CO34ABATbL BaM J1t06bIE OTPAXEHHbIE OPHAMEHTbI!

ITonpobytiTe co3maTh COOCTBEHHbBIE OPHAMEHTHI (KaK, HAIIPHUMED, [epBast
OyxBa Bamero uMeHu unu ¢pamuaunn!), cosgaiite cHUMOK skpaHa (B Windows
HaKaB U yAepxuBas knasumy Alt, Haxmure kaasumy Print Screen, uro6s
ckonpoBars okHO Turtle, a 3arem Bcrabre cHumMok B Word mutu Bam 1:06u-
MBIH rpaduIecKUil pegakTop; Ha KoMmbioTepe Mac HOKMHUTE U yIepKHUBANTE

kiaasumu Windows

] (unu Command [38], eciu y Bac Ha kommbIoTepe ore-
panmonnas cuctema MacOS), Shift u 4, Haskmute k1aBumy IlpoGen, a 3atem
I[eJKHUTE MBIIIBIO 110 OKHY Turtle, 4T06BI COXpaHUTD OKHO [ PUCOBAHUS KaK
nsobpaxenue Ha pabouem crone ¢ umenem Screenshot <date and time>.png).

B a0 r1aBe BbI HAy YHIIMCh OPTaHU30BBIBATH OJIOKH IIOBTOPHO HCIIOIB3yEMOTO
KO/la B YHKIIHH, BBI3BIBATH CBOU COOCTBEHHBIE PYHKIIUU U3 JTI0O0Or0 y4acTKa
[IPOrPAMMEBI, [1ePeAaBaTh TAKUM (PYHKIIHAM HH(POPMAIHIO B BUJE ITAPAMETPOB,
a TaKJKe MOJIy4YaTh MHPOPMALHIO U3 PYHKIIHI B KaYeCTBE BO3BPAIAEMbIX 3Ha-

yeHHH. MBI HalMcaan HalIK IepBble COOBITHIHO yIIpaBiseMble IIPOTPAMMBI,
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MHCTPYKTHUPYS KOMIIBIOTEP O HaydaJle MPOCAYIUBAHUA IEJTYKOB MBIIIBIO U Ha-
JKATUH Ha KJIABUIIH KJIaBUATYpPhl. BBl TakKe Hay4MJINCh THCATh COOCTBEHHDIE

(dyHKIMH 06paTHOTO BBI30BA [JIsl PEAKIIUY Ha STH [T0Ib30BATENbCKHE COOBITH L.

Mbr pa3paboTany HALIK [EPBEIE TOJHOCTBIO HHTEPAKTUBHbIE IIPOTPAMMEBL.
bnaropapsa HaBBIKaM, IOJyYeHHBIM B 9TOH IJ1aBe, BB TOTOBBI HAYATh ITHCATh €IIIe
6onee mpoaBUHYThIE MpUIOKeHU. [IpHIOKeHH, KOTOPBIE MBI YACTO H C y/I0-
BOJIbCTBHEM HMCIIO/b3Y€EM, JAIOT IIOIb30BATENIO OIYEHHEe KOHTPOJIA HaJl IIPO-
IPaMMOM 32 CYET TOTO, YTO MPOrPaMMa OTBEYAET Ha MIeJTIKHU MBIIIbIO, TPUKOC-

HOBCHMA, HAXKATHUA KJIaBUII U T. .

I/ISY‘{I/IB KOHICIIINH, U3/I0KEHHBIC B 3TOH TjaaBe, Bbl JOJI’KHBI YMETb 1€/1aTh

cienyiomiee.

* JlenaTs xox 6oee IPUTOAHBIM AJIS IOBTOPHOTO HCIIOIb30BAHU OIaroaa-
pst PyHKIHAM.
* OpraHu30BBIBaTh U IPYIIIIHPOBATH KOA B (PYHKIIHH.

* Onpenensars ¢pyHruuu Ha a3sike Python ¢ momomsio kioueBoro ciosa
def.

* BrI3biBaTh COOCTBEHHBIE (bYHKU,I/II/I B CO3J1aBaC€MbIX ITpOrpaMMax.

® OHPCILC]IHTI) 1 HUCIIOJIb30BATDb ¢)YHKHHH, NpHHHMAIOOIHNE [TapaMETPhbl B Ka-

YyeCcTBE BXOAAIMX 3HAUEHU.
* ITucats pyHKIMH, BO3BpALAION[HE 3HAYCHHU I IIPU BBI3OBE.

* [IpeobpasoBbIBaTh MaTeMaTHUeCKYI0 GOPMyIy B GYHKILIHIO, BO3BpAIAIO-
YO 3HaYCHHUE.

* OOBACHATD HEKOTOPbIe OCOOEHHOCTH COOBITHHHO yIpaB/IsAeMbIX IPO-

TrpaMM.

* [Tucars IPOCTY IO COOBITHITHO YIIPABISEMYIO IPOrPAMMY C IPUMEHEHHEM
0bpaboTyrKa COOBITHSL.

* [Iucarp npuioxeHue, IPUHUMAIOIEE IEAYKH MBIIIBIO M pHUCYyIOIIee

Ha dKpaHe.
* ITucats K01 0O6PAOOTUHKOB COOBITHI KITABUATY PhI.
* [IporpammupoBaTh 06pabOTIHNKH COOBITHIH, IPUHUMAIOIIHE [TAPAMETPHIL.

* Mcrionb3oBaTh KOOPAHHATBI 9KpaHa X M) NI OTPHUCOBKH TPC6YIOHH/IXCH

OPHAMEHTOB, HAIIPUMEP KaJIeHJOCKOIIOB.
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3apaum No NPOorpammMmMpoOBaHUIO

Jasee npuBeIeHO HECKOIBKO 3a/1a4, KOTOPHIE [IO3BOJIAT BAM PACIIHPHUTh
HM3ydeHHOe B 3TOM riaBe. [l 3arpy3KH rOTOBLIX IPHMEPOB pelleH NI
nepeiinute Ha caut https://eksmo.ru/files/Python_deti.zip.

#1. OTpaXXeHHblIe CMAUIUKH

Cospaitre rubpug nporpamm ClickAndSmile.py u ClickKaleidoscope.py,
PUCYIOLMI CMAHIMKH, OTPAXKEHHBIE B YETHIPEX YIJIAX SKPAHA [IPH LIleN4-
Ke MBIILH, [10 aHAJIOTHH CO CIIMPAIAMH [IPOrpaMMbl-Kateigockomna. Eciau
BbI XOTHTE YCJIOKHHUTb 3a/1a4y, C/IeaNTe TaK, YTOOBI 1Ba CMalIMKa OTPH-
COBBIBAJIMCD [IEPEBEPHY THIMU, KaK OYATO OHM AEHCTBUTEILHO OTPaKEHBI
B 3¢pPKaJie OTHOCHUTEIBHO OCH X.

#2. Elue HeMHOro NMHI-NOHroBOM MATEMATUKMH

H3MeHHTE KaJIBKYIATOP MAPHUKOB Ui IHHT-IIOHTA TaK, YTOOBI OH IIpH-
HHMaJI B KAa4E€CTBE BBOJa KOJIMYECTBO IIIapI/IKOB. HporpaMMa JOJI2KHA CO-
O6H_[3.TI) IIOJIB30BATECIIIO BbICOTy BBCICHHOTI'O KOJIMYECTBA H_IapI/II(OB, CJ10-

JKEHHBIX IpPYT Ha pyTra, a TAKIKE KAKOB BEC 9TOI'O KOJTHUYCCTBA IapHUKOB.

#3. YnyueHHbIM rpadpuueckumn peaaKkrop

Wamenure nporpammy ArrowDraw.py Tak, 9T00bI OHA IIO3BOJISLIA TTOJIB30-
BaTeJIIO ITOBOPAYMBATH YEPEIAIIKY Ha MEHBIIHE YIJIbI, Halpumep 45 rpa-
aycos (mau paxe 30 mau 15), 4TOOBI TOJTB30BATETH MOJIy YHIN Oosee
TOYHBIN KOHTPOJIb HaJl Yepenamkon. 3areM f06aBbTe JOIOTHUTEIbHbIC
ONUMHU KJIaBHII, HAIPUMEP BO3MOKHOCTD HaXXATHA KJIABUIIN C CHMBO-
70M Goubie (>), 9TOOBI YBETHYHUTH AIUHY PUCYEMON THHHUH, UIH KJIa-
BHIIN C CHMBOJIOM MeHblIIe (<), 9TOOBI yMEHBIINTD JIMHY THHHUH, HaXKa-
THE Ha KIaBUIY W JOJDKHO yBEJMYHUBATH TONIMIUHY JIUHHUH, A HAXKaTHE
Ha k1aBuiy T — yMenbiars. YTo6bI IPEBPaTUTH 3Ty POrpaMMy B OT-
JTUYHBIN TpadUIeCKUI pefakTop, 10OaBpTe 0OpaTHYIO CBA3b B popme
BBIBOJIa HA 9KpaH HH(POPMALMH O TOIIHHE PYYKH, JIHHE OTPe3Ka U Ha-

MpaBJICHHH YCPCIIalllIKH ITPH BHECCHH M KAXKAO0OTO M3MEHCHHU A B pUCYHOK.

HaxkoHert, B Bi/ie 3aBepLIAONIETO IITPHXa JOOaBETE BOSMOXHOCTb MEHATD
Mecrononoxene yeperamki. (IToxckaska: cosnarite GpyHKINIO, TPUHHUMAIO-
LI[Y1O ZIBa ITapaMeTpa (X,y); TIOAHUMATh YepeallKy, IEPEHOCHTb €€ B TOUKY (X,Y),
aITOTOM ITOMEIIATH ee OOPATHO Ha SKPaH. 3aTeM [epearTe UMs 9TOH PYHKITHH
MeTony turtle.onscreenclick () /s 3aBepuIeHHS IPOTPAMMBL.)




lmasa 8

TAMMEPLI UM AHUMALIMS:
KAK NOCTYNUN Bbl AUCHEN?

OnuH 13 1ogxo108, 61arofapss KOTOPOMY I HAYYHJICS IPOTPaMMHPOBATh, Oy-
Oy4H ele MOAPOCTKOM, 3aKJII0YaICAd B CO3JJaHUHU KOPOTKHUX UTP U AaHUMALUU
C MOCJIeAYIOMMM U3MEHEHHEeM KO/ [JIsI BBITIOTHEHH HOBBIX omepariuil. f b1t
IOTPSICEH, BUAS YTO OATOfaps MOEMy KOy Ha dKpaHe Cpa3y IOsBJISLIACh Ipa-

(bmca. ,IIYMaIO, 9TO BaM 9TO IIOHpPaBHUTCA HEC MEHbIIC, YEM MHE.

VY Urp ¥ aHUMALHUH €CTh HECKOIBKO CXOXHX 4epT. Bo-mepBrix, 310 Beceso!
Bo-BTOpBIX, ¥ UT'PBI M aHUMALIHS [IOPa3y MEBAIOT OTPUCOBKY IpapMKM Ha SKpaHe,
a TaK’Ke M3MEeHEeHHe 9TOU rpaHKH CO BpeMEHEM /I CO3AAHHUs HILTIO3HUH JABHKe-
Hus. Mbl Moru prcoBaTh rpadHKy ¢ CaMOro Hadajla KHUTH, OZHAKO O1OIHoTeKa
Turtle cimmkoM MeaseHHas 1 He OYEHb XOPOLIO IOAXOAUT JJIs UCIIONb30BAHUS
¢ GOJIBIINM KOJHMYECTBOM aHUMAL[HH U JIBHIKYIIHXCS 00BEKTOB. B 9T0M ri1aBe Mbl
YCTaHOBHM M HadHeM paboTaTh C HOBBIM MOZYJIEM 110 HasBaHMeM Pygame. Dot
MOJYJIb JaCT HaM BO3MOXHOCTh PHCOBATb, CO31aBaTh AHUMAL[UH U [a)Ke CO3/a-

BaTb MI'PbI JKaHpPa apKaJla, UCIIOJ/Ib3YA YiKE ITOJTYyY€HHBIC BAMH HaBbIKH.

Mcnonb3osaHue rpadmueckoro
uHurepdenca Pygame

I'pagpuneckusi unmepgpesic norszosamens (GUI, or aurnuiickoro «graphical
user interface», abOpeBHaTypa UMTAETCA KAK «I'y-M») BKJIIOYaeT B cebs Bce
KHOIIKH, HKOHKH, MEHIO U OKHA, KOTOpbIE Bbl BUJUTE Ha 9KPaHEe KOMIIBIOTEPA.
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HMwmenHo depes aseMeHTH rpadudeckoro HHTepdeica Bbl B3AUMOLCHCTBYe-
Te ¢ koMmnbioTepoM. Korza Bel nmepeTackuBaete (pafia HIH I[eIKAETe MBIIIBIO
I10 3HAYKY, YTOOBI OTKPBITH IpOTpamMMmy, Bel pabotaere ¢ GUI. B urpax, xorzga
BbI Ha)KMMaeTe Ha KJABUIIH, ITepe/JBUTAeTe MBIIIb U/ IleJKaeTe e, eHuH-
CTBEHHAas IPHUYMHA, [0 KOTOPOH BaM CTOHUT OXHAATh KAKOH-IHOO peakiuu
(HammpuMep, Oer, IPBUKOK, TOBOPOT BHU/A U TAK AajIee), 3aKII0YAETCSI B TOM, YTO

nporpammuct Hactpoun GUL

Kak u 6ubnnorexa Turtle, 6ubanorexa Pygame oueHs BusyanbHas u uze-
anpHO noaxoaut ans cospanus GUI ans urp, aHUManui U eme MHOTO 4ero.
OT1a 6ubnHoTeKa IepeHOCHMasA B COBMECTHMA IPAKTUYECKH CO BCEMH OIePaLiv-
onHpiMu cuctemamu ot Windows 1o macOS u no Linux u nasee, nosromy urpsi,
coszaBaeMble ¢ moMoIpio Pygame, MOTYT OBITh 3aMyIeHbl TOYTH Ha TI0O0M
xommbiotepe. Ha puc. 8.1 mokasaHo, Kak BRIIIAAUT caliT Pygame, Ha KOTOPBIH

BaM HY3KHO IeperTH, 4TOOBI 3arpy3uTh Ha KoMIboTep 6ubnunoreky Pygame.

Bwi x
« C | [ pygame.org/wiki/tutorials ﬂ‘ o

: nd, video and
These are some recent harga samsung tutorials on various mlmdha -
pygame lopics: projects. If thay

use pygame of

13 pygame-19200iwinms T 2 Becoaeewpcaing. X

Puc. 8.1. bubnnoreka Pygame 6ecnnarHas,
KaK M y4e6HMKM M Np1Mepbl UTp, PasMeLLeHHbIe Ha CaiTe

Jlnsa Hayasa yCTaHOBHTE MOJYJb Pygame, 3arpy3HUB YCTAHOBIIHK CO CTPAHUILIBI
Downloads (3arpysku) no anpecy www.pygame.org/download.shtml. I Windows
BaM, CKOpee BCero, MOHAJ00UTCs 3arpy3uTh (ain pygame-1.9.1.win32-py3.1.mst,
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OJJHAKO, €CJIH BBl CTOJKHETECh C KAKUMHU-IUOO0 TPYAHOCTAMH, 06paTuTech
k IIpunoxenuio b g nonydenns cupasku. Jug macOS u Linux nponecc
YCTaHOBKH HECKOJIbKO Gousee cnoxubil, cM. ITpunoxkenne b min nepeiigure
Ha caiir https://eksmo.ru/files/Python_deti.zip, uro6s1 mosyunts nomarossie

UHCTPYKIUH.

Bbr MoskeTe MPOBEpHUTH PaBUJIBHOCTh YCTaHOBKM Oubanorexku Pygame,

BBe/s CIIEAYIOMLY 0 KOMaHAy B 06o10ouky Python:

>>> pygame

Ecnu B oTBeT BBI mosy4yaete OOBIYHOE NpPUTJIAIIEHHE >>>, 3HANTE, YTO
Python cmor 6esomubouno HaiiTu Moay/b Pygame, a bubanorexa Pygame ro-

TOBa K HMCITIOJIb3OBAHHIO.

ITocne ycranoBku Pygame Bel MOKeTe 3aIyCTUTh KOPOTKYIO IPOTPAMMY JIJIA

OTPHCOBKH TOYKH Ha 9KpaHE, KaK ITOKa3aHO Ha pHC. 8.2.

£ pygame window - x

Puc. 8.2. Mporpamma ShowDot.py B gerictemm

BBenuTte cienyiomui nporpaMMHBIH Koz B HoBoe okHO IDLE nnu ckagaiite
ero no agpecy: https://eksmo.ru/files/Python_deti.zip.
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ShowDot.py

import pygame

pygame.init ()
screen = pygame.display.set mode ([800,600])

keep going = True
GREEN = (0,255,0) # Tpwm uBera RGB mia 3eyieHoro (GREEN)
# uBera

o0 ©0

radius = 50

while keep going:
for event in pygame.event.get():
if event.type == pygame.QUIT:
keep going = False
pygame.draw.circle (screen, GREEN, (100,100), radius)
pygame.display.update ()

8 060 0009

pygame.quit ()

[laBaiiTe MOCTPOYHO MPOAHANTU3UPYEM STy porpammy. B nmepsyio ouepenn
MBI UMIIOPTHPYEM MOAYJIb Pygame s MOIYUYeHHs JOCTYIIa K ero PyHKIIHAM.
B crpoke @ Mbl unuyuaruzupyem, TO €CTb HACTPAUBAEM AJIS JaJIbHEHIIETO HUC-
1oyb30BaHUs, Mogyab Pygame. Kaxapiit pas, Korjga Bbl 3aXOTHTE BOCIIONIb30-
BaTbcsl MonyaeM Pygame, moTpebyercst BBI3bIBATE KOMaHAY import pygame
mepes; BbI3OBOM OCTaIbHbBIX pyHKIH Pygame.

CTpOKa ® pygame.display. set mode ([800,600]) cosmaer guc-
nert mupuHon 800 u BeicoTor 600 nmukcener. MBI cOXpaHUM 3TO B IepeMeH-
HoH screen. B Pygame okHa u rpaduKy IpUHATO Ha3BIBATD 7208EPXHOCINAMU,
a4 [MOBEPXHOCTD JUCILIESA SCreen — 3TO Hallle OCHOBHOE OKHO, B KOTOpOM OyzeT
OTPHCOBBIBATHCS BCA Halla rpaduka.

B crpoke © BB, BO3MOXHO, Y3HAIH Hally [IEPEMEHHYIO LUK/ keep
going, KOTOPYIO MBI HCIIOIb30BAIU B UTPOBBIX UKIaX riporpamm HighCard.py
u FiveDice.py B T1aBe 6 B KauecTBe OysneBoro (loruveckoro) ¢ara, coobiao-
Iero porpaMMe MPOJO/IKATh UI'paTh. B aToMm npumepe Pygame Mbr ncrons-
3yeM MI'POBOM LMK /IS IPOJOJIKEHUs PUCOBAHUSA TPadUKH Ha dKpaHe 10 TeX
0P, [TOKa [10Jb30BaTENb He 3aKPOET OKHO.

B crpoke @ mbI 00BABNAEM ABe nepeMeHHble: GREEN u radius, koTo-
pble OYAyT HMCIIONB30BATHCSA MPH OTpUCOBKe Kpyra. I[lepemennont GREEN
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npHcBanBaeTcs 3HaueHHe Tpoiiku 1setoB RGB (0, 255, 0), uro cooTBeT-

CTBYCT APKO-3CJICHOMY LIBCTY.

RGB, v Red Green Blue (Kpacuniii, 3enenniii, Lony6omn), — ato ogun
M3 MHOTHX CI0co60B 3aganus usera. s Berbopa 1iBeTa HeOOXOAMMO BbIOPATH
TPH YMCJIA, KAXK0E JOIKHO HAaXOAUThCS B uanasoHe ot 0 go 255. IlepBoe uync-
JIO OIlpejiesiseT KOJIMYeCTBO KPACHOTO B BHIOPAHHOM IBeTe, BTOPOE YHCIO —
KOJIMYIECTBO 3€JIEHOTO, a TPEThe — KOIUYeCcTBO ronyboro. Mer Beibpanu ymcio
255 pus 3ajaHus 3eJ1eHOro nBeta U 0 — /U1l KPACHOTO M TOIy0O0Tro, II0aToMy
Haw BeT RGB cocTouT TOIBKO 13 3€1€HOTO U He COlePKUT IPUMECH HU Kpac-

HOT'O, HHU I‘O]'IY6OI‘O OBETOB.

Hama nepemennas GREEN — aT0 KoHcTaHTa. FIHOTIa MBI 3aITHCBIBaEM HMe-
Ha KOHCMAarmM, TO €CTh IEPEMEHHBIX, 3HAYEHH 1 KOTOPBIX HE MOTY T U3MEHATHCS,
3arJaaBHBIMM OyKBaMU. Tak Kak IIBET JOJDKEH OCTABATHCS HEM3MEHHBIM Ha [1PO-
TAKEHHH BCEH IIPOTPAMMBbI, MBI 3AITHUCATH UM lIepeMeHHON GREEN 3arjiaBHBI-
mu 6ykBamu. IlepemenHon radius Mbl mpucBouau 3HadeHue 50 muKcenen,

YTO MO3BOJUT HaM OTpHcoBaTh KpyT 100 nmukcenel B AHaMeTpe.

[lukn while B ctpoke ® — 310 Ham UTpoBOM nMKJI. biaroxaps atomy -
KJIy nporpamma B okHe Pygame OygeT mpoao/kaTh BEIIOMTHATHCA A0 TEX MO,
II0Ka [T0JIb30BATeb He pelInT BEIHTH 13 Hee. Lluka for B ctpoke @ — aT10 TOT
YyYaCTOK KOZia, B KOTOPOM Mbl 06pabarbiBaeM BCe HHTEPaKTHBHbIE COOBITHS, CO-
3Z4aBaeMble [I0Jb30BATEIEM IIPH paboOTe ¢ HalIeH IporpaMMoi. B aTom npumepe
eJMHCTBEHHOE COOBITHE, HACTYIIJICHHE KOTOPOT'O MBI IIPOBEPSIEM, — 3TO HaXKa-
THeE IT0Ib30BaTeIeM KPaCHOM KHOMKH X, KOTOpO€e MPHUBOJHUT K 3aKPBITHIO OKHA
U BBIXOAY U3 nporpaMmsl @. Ecin cobbiTHe IPOH30MLLTO, 3HAYCHHE TIepeMeH-

HOHM keep going ycraHaBianBaeTcA B False — 1 UrPOBOM IIMKJI 3aBEPIIAETCA.

B cTpoke © MbI pricyem 3eseHBIN KPYT ¢ paarycoM 50 B OKHe Screen B TOY-
ke (100, 100): 100 muxcesed Brpapo u 100 nuKcesIe BHU3 OT BEPXHET 0 JIEBOT'O
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yria okHa (cM. pasgen «dro HoBoro B Pygame» Ha c. 207 gis nonydenus 6osee
oApoOHON HH(OPMALIUK O TOM, YeM OTIMYAeTCSA CUcTeMa KoopauHaT Pygame
or Turtle). [J1s1 oTprcOBKH TakKUX PUIYP, KAK KPYT, IPSIMOYTOJIbHUK U OTPE30K,
MBI HCIIOJIB3yeM MOAY/Ib pygame .draw oubnauoreku Pygame. Mel nepenaem
bynknun pygame . draw.circle () 4eTbipe apryMeHTa: IOBEPXHOCTD, Ha KO-
TOPOM MBI XOTUM OTPHUCOBATh KPYT (screen), et Kpyra (GREEN), Koopau-
HATBI LIEHTPATBHOH TOYKH, a Takxke paanyc. Pynkuusa update () B crpoke ©

TOBOPHUT Pygame OOHOBUTH 9KpaH " OTO6paSI/ITb HN3MCHCHMA.

HaxoHen, korga moap3oBaTesb BBIXOJHUT U3 UTPOBOrO IIHKJA, KOMaHAA
pygame.quit () Bcrpoke ® ounmiaeT MOAY/Ib pygame (TO eCTh OTMEHSET BCe
HACTPOWKH, C/IeJIAHHbIE, HAYMHAs CO CTPOKH @) 1 3aKpbIBAET OKHO SCreen Tak,

9TOOBI IPOrpaMMa MOTJIA HOPMAIbHO 3aBEPIIUThCH.

ITpu sanycke nporpammst ShowDot.py Bbl JOJKHBI yBUAETh Ha 9KpaHe U30-
OpaskeHHe Kak Ha puC. 8.2. YiennTe HEKOTOPOE BpeMs UTpe C STOH IIPOrPAMMOH:
coszaiire gpyrou Tpuuier nseToB RGB, Hapucyiite TOUKy B Ipyrom ydacTke
SKpaHa MJIM HAPHUCYHTE ellje OJHY TOUYKY. Tak BBl CMOKeTe yBHAETh MOIIHOCTb
H JIETKOCTh PUCOBAHHSA IpadHuKH ¢ momotsio 6ubaunorexu Pygame, 6osee Toro,
BbI CMOKETE IOy YHTh y/10BOJLCTBHE.

OTa nepBast mporpaMma cozepkUT 6asy, HaZ KOTOPOH MBI Oy/leM HaICTPaHBaTh

KOJ[ /71 CO3/JaHuA Oosiee CI0KHOM I'padUKM, aHUMAIMH K CO BpEMEHEM UTp.

Yro HoBOro B Pygame
ITpesxzne veM MBI IOrpy3uUMCH elje IayOxKe B BOCXUTHTeNbHBIH Mup Pygame,
HaM CJIeiyeT YAeJUTh BHUMaHHe HEKOTOPBIM BAXXHEHIIUM OTIHYHAM Pygame

OT Hautero craporo gobporo gpyra — rpaduku Turtle.

* Kax nmokasano Ha puc. 8.3, y Hac HOBas cucreMa KoopauHar. B rpaduke
Turtle yeHTp KOOpPAMHAT COBIAZAI C LIEHTPOM 9KpaHa, KOOPAUHATA Y YBe-
JHUYHBAJIACh 10 Mepe HAILIEeTO MepeMeleHHsA K BepXHEH KPOMKe dKpaHa.
B Pygame ucnonb3yercsa 6osiee 4acTO BCTpedaroujaacsa KOOpPAUHATHAA
CHCTeMa, OPUEHTHPOBAHHASA Ha OKHO (MBI MOJXEM BHJIETh €€ BO MHOI'UX
apyrux sspikax nporpammuposanus GUI, B rom uncie Java, C++ u Tak
nanee). Bepxuuit neseisi yzon okHa Pygame siBaseTCst TOYKOM HadaIa KO-
opaunar (0, 0). KoopauHaTsl 1o ocH x TakxKe IpOJO/IKAIOT YBEIHIHBATD-
Cs IO Mepe MepeMelieHHs BIpaBo (OAHAKO OTPUIIATENbHBIX KOOPAHUHAT
10 OCH X B 9TOH CHCTEMe HeT, TaK KaK OHH HaXOJHJIHCh ObI C/IeBa 3a IIpejie-

MaMu dKpaHa). KoopMHATEI 0 OCH y yBETHYUBAIOTCA IIPU MepeMeleHUH
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BHH3 (OTpHILATEIbHBIE KOOPAUHATE 10 OCH Y HAXOLHJIHCH OBl CBEPXY
3a rpezielaMU 9KpaHa).

(0, 0) 10 20 30 40 50 & 70 X

10
20
30
40
50
60
70

¥

y

Puc. 8.3. B Pygame mcnonb3yetcs cuctema koopamHar,
OPMEHTMPOBAHHAS HA OKHO

* B Pygame UrpoBOM [{UKJI HCIOIB3yeTCs BCeraa. B mporpaMmax, KoTopere
MBI CO3/1aBaJIM paHee, Mbl HCIIOJIb30BAIH TAKOM [[HKJI, TOJBKO €CJIH XOTeJIH
[POJOJ/IKATh UI'PATh H/IM BO3BPAIATBCA U JeIaTh 9YTO-TO cHOBAa. OgHAKO
Pygame TpebyeTcs HIpOBOH LMK, KOTOPBI OOHOBIISI OBl 9KpaH 1 00pa-
HaTbIBa COOBITHSA (asKe €CIU eAUHCTBEHHOE COOBITHE, KOTOpOe 0Opaba-

TBIBAET IIPOTPAMMa, — JTO 3aKPBITHE OKHA).

* B Pygame mbI 0O6pabarsiBaeM cCOOBITHS, BBI3bIBasA (QYHKIHIO pygame .
event.get () 414 BBI30Ba CIIHMCKAa COOBITHH, KOTOPKIE CT€HEPUPOBAI
[10JTb30BaTEb. DTUMH COOBITHAMU MOTYT OBITB IETYKH MBILIBIO, HAXKATHS
KJIABHII UM COOBITHS OKHA, HAIIPUMED 3aKPBITHE OKHA [TOJb30BATEIEM.
st 06pabOTKH BCErO COAEPKUMOTO CIIHCKA COOBITUH pygame . event.
get () ucnonp3yerca HUKI for. B IporpaMmax Turtle nns O6pa6OTKI/I co-
OBITHH MBI HCITOJIb30BaTH QYyHKIIHH 0OpaTHOTO BhI30Ba. B Pygame Mok HO
co3/1aBaTh QYHKIIMH U BBI3BIBATD UX B KOZie 00paboTYMKa COOBITHH, HO MBI
TaKKe MOXXeM 00paboTarh COOBITHS IPOCTO C IIOMOIIBIO BEIPAKEHUH 1 f

JUISL TeX COOBITHH, KOTOPbIe HYKHO IIPOCTYLIIHBATb.

O1u oTamuus genaoT Pygame HOBBIM criocoOOM pelieHHs 3aJad, 4 9TO —
HMEHHO TO, 9YTO MBI TocTOosHHO nijeM! YeM 6oJblie HHCTPYMEHTOB Y HAC 0]
PYKOI1, TeM OO0JIbIIe 3a7a4 MbI MOXXEM PEIIHUTh.
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B sroMm pasnese Mbl U3MeHUM Haiy rnporpammy ShowDot.py Tak, 4T00bI OHa
oToOpaxasa H300paxkeHHe-CMAMINK BMECTO 3€JIEHOTO KPyTra, KaK IOKa3aHO

Ha puc. 8.4.

| £ proame window 4

Puc. 8.4. Mporpamma ShowPic.py pucyet Ha akpaHe
nsobpaxenune CrazySmile.bmp

ITo mepe coznanus nporpammst ShowPic.py Mbl H3y4HUM TpU OCHOBHBIE Ya-
ctu 100011 UTpsl Uau aHuManuu Pygame. Bo-mepBerx, B mporpamMme eCTb 9acTh
C HACTPOMKaMU, Tie Mbl UMIIOPTHPYEM HeOOXOAMMBIE MOAYJIH, CO3/JaeM dKpaH
U HHUIIHATU3HPYeM HEKOTOPBIE BasKHBIE MIepeMEHHbIe. 3aTeM HIET UTPOBOM
LUK, KOTOPbIF 0OpabaTeiBaeT COOBITHSA, pHUCyeT rpadUKy U OOHOBJIAET AHC-
nien. Kak mpaBusio, UrpoBOH LUK — 3TO LHUKJI while, KOTOPBIH IPOAOIKALT
BBIIIOJIHATBCSA 10 TEX IOP, IIOKa [10Jb30BaTe/b He BhIFAeT U3 Urpsl. HakoHer,
HAM HeOOXOIMMO KaKMM-TO 0OpPa3oM 3aBepIINUTE IPOrpPaMMY, KOT/A [OIb30Ba-

TEJb BBIXOAUT M3 UI'PHI.

Hacrposika

B mepByIo ouepenb ckaualiTe M COXpaHHUTE H300paKeHHEe CMAaMIHKa B TOM Xe
namnke, Kyaa Bel coxpaHsere nporpammsl Python. Ilepeiigure na caitr
https://eksmo.ru/files/Python_deti.zip, HatinuTe cTpanuny 3arpysku uc-
XOJIHBIX KOJIOB, CKayaiTe U coxpaHute uszobpaxenue CrazySmile.bmp B Toit xe
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ITarke, B KOTOPYIO BB COXpaHsAETe IPOTpaMMBI .py. Boobie He nMeeT 3Hade-
HUS, T UMEHHO BBl XPaAHHUTE CBOHM (DAaHIIBI .py, IPOCTO YIOCTOBEPHTECH, YTO
BBI coOxpaHunn (aitn nsobpaxkenus BMP (cokpaineHne oT aHITTHICKOTO CIOBA
bitmap — 6umosan xapma, 9acTO UCIIOIb3yeMblil hopMar aiiia) B Ty xe ca-
MYIO TAIIKY.

[anee naBaiiTe 3aliMeMCA HACTPOUKAMU.

import pygame #HacTporka
pygame.init ()
screen = pygame.display.set mode ([800,600])
keep going = True
® pic = pygame.image.load("CrazySmile.bmp")

Kak Bcerza, MbI cHa9aJ1a MMIIOPTHPYEM MOAYJIb Pygame, a 3aTeM HHHI[Ha-
JIM3HpPYeM eTo C TIOMOIIbI0 PYHKIMH pygame . init (). Janxee mpr HacTpauBa-
eM IepeMEeHHYI0 Screen, 4ToOb OHa MpecTaBIAIa HoBoe OkHO Pygame pas-
mepoMm 800X600 mukcesert. Ml codnaeM Ha jorudeckust guar keep going
J1S yHIpaBJIeHHA UTPOBBIM IIMKJOM M YCTaHaBJIMBAEM €TO paBHBIM True.
Haxkowner, MBI feaeM 9TO-TO HOBOe B CTpoke @: MBI HCIIOIb3yeM (PYHKIIHIO
pygame.image.load (), MO3BOMAIONIYIO 3aTPy3UTh H300pakeHHe U3 (aiiia.
Hns dariia n3obpakeHHs MBI CO3/1aeM IIEPEMEHHYIO U 3arpy’kaeM B Hee (ari
CrazySmile.bmp, xk koTopomy GyneM MO X0y IPOrPaMMBbI OOPAIIATHCS IO UMe-
HU IlepeMeHHOoN — pic.

Co3paHue UrpoBoro yuKna

K aToMy MOMEHTY MBI €lije HUYero He HApUCOBAJIH, HO yIKe HACTPOUIH 61UbIHO-
texy Pygame u 3arpysunu nsobpaxkenue. FIrpoBoi LUK/ — 3TO TOT y4aCTOK
KOJa, B KOTOPOM MBI OTOOpa3UM Ha 9KpaHe rpadpuuecKUil cMaiIuK. B aTom
y9acTKe KOZa MBI TakKe OyzneM 06pabaThIBaTh COOBITHS, FeHEepUPYEMbIe TTOJIb-
3oBateseM. JlaBaiiTe HauHeM ¢ 06pPaBOTKH OLHOIO BaKHOTO COOBITHA: O30~
BaTeJb pelIaeT BBIATH U3 UTPI:

while keep going: #/ITPOBOM LIMKJI
for event in pygame.event.get():
(1} if event.type == pygame.QUIT:
keep going = False

Ham HFPOBOﬁ OHMKJI 6y,£[€T IMpOJAOJIIKATDh BBIIIOTHATLCA AO TEX ITOP, ITIOKA 3Ha-

YyeHHe NepeMeHHON keep going paBHAeTcsa True. BHyTpu nuxia Msl cpasy xe
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[IpOBepsieM HACTYILIEHHe COOBITHH [T0b30BaTe . B Dostee CIIOKHBIX UTpax MOJIb-
30BaTeJIb MOXKET F€HEPUPOBATH HECKOIBKO COOBITHIT OJHOBPEMEHHO, KaK, HAIIPH-
Mep, HajKaTHe U yIepKHBaHNE KJIaBHUIIN CO CTPEJKOH Ha KJIaBHAType IIPU OHO-

BpEMEHHOM II€PEMEIICHHMH MbIIITH BJICBO U1K IIPOKPYYIHBaHHH KOJICCHKA MbIIIH.

B aT0i1 npocToit mporpaMmme eAMHCTBEHHOE COOBITHE, HACTYIIJIEHHE KOTOPO-
'O MBI IPOCTYIIUBAEM, — 9TO Haj)KaTHE Ha KHOMKY 3aKPBITHs OKHA JJIsI BEIXOJA
U3 porpaMMsl. Mbl mpoBepsieM HacTyIIIeHHE 3TOro coObITHA B cTpoke @. Ecin
I[I0Ib30BATE/Ib CTeHEPHPOBaAT cobbITHE pygame . QUIT, MOMBITABIIKCEH 3AKPBITh
OKHO, HY’KHO COOOIIUTD HALIIEMY HI'POBOMY LIUK/IY COBEpPIIUTH BbIXOA. MEI sie-

JIaeM 3TO, yCTaHaBIMBasA 3HaUeHHe IepeMeHHON keep going paBHBIM False.

Hawm Bce eme HyXHO HAPHCOBATh H300paKeHHE H OOHOBUTH IKPAH, YTOOBI
IIPOBEPUTS, OABJAETCA T IpadrKa Ha akpaHe. [TosTomy B 3aBepiueHue [[HKIIa

MBI 100aBUM clenyIolye ABe CTPOKU:

screen.blit (pic, (100,100))
pygame.display.update ()

Meronblit () pucyer Ha akpaHe H30bpaxkeHHe pic, 3TO TO camoe U300Opake-
HHe, KOTOPOE MBI 3aTPY3HJIH C JUCKA (CMAMJIHK), Ha IOBEPXHOCTH JUCILIEA SCreen.
M1 6yznem mcrionbp3oBats GyHKIHIO blit (), Korma Ham moTpebyeTcs CKOHPOBATH
IIMKCEJIH C O{HOM [IOBEPXHOCTH (KaK, HAIIPUMEP, H300pakeHHe, 3aTPyIKEHHOE C -
CKa) Ha JpyTyio (HallpuMep, OKHO JJIsl PUCOBaHHsA). B maHHOM ciydae Ham HeoO-
XOZAMMO BOCIIOJIB30BaThCs MeTOoM b1it (), Tak Kak PyHKIHUA pygame . image.
load () paboraer uHaue, yeM pyHKuHSI pygame .draw.circle (), HCIIOAB30-
BaHHAasI paHee /s OTPUCOBKU TOYKH. Bee dpyHKIMN pygame . draw NIpHHUMAIOT
B KaYECTBE apI'yMeHTa [IOBEPXHOCTH, TAKUM 00pa3oMm, repeaB GyHKIHH pygane .
draw.circle () NOBEpXHOCTbh SCreen, Mbl CMOIJIM HApHUCOBaTh B OKHE JHC-
Tiest ¢ IOMOoIIbio GYHKINH pygame . draw .
circle (). OagHako QyHKIUSA pygame.
image.load () He NpUHHUMAET NOBEPXHOCTh
B Ka4eCTBE apryMeHTa, BMECTO 3TOTO JaHHasd
(dYHKIMSA CO3[jaeT HOBYIO, OT/IE/IbHY IO TIOBEPX-
HOCTb JIJII PUCYHKaA.

HM3o6paskeHue He OABUTCS Ha HCXOHOM
MMOBEPXHOCTH 9KpaHa JJig PUCOBAHMSA, €CIH

BBl HE BOCIIOJIb3YETECH (byHKuHeIZ blit ().

B sToM ciyyae MBI coobmuau METOAY
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blit (), YTO MBI XOTUM HApUCOBATh 1/13o6pa>1<eH1/1e pic B Touke (100,100),
TO ecTh, 100 nukcenen Brpaso u 100 nukcened BHU3 OT BEPXHEIO JIEBOTO yIJa
dKpaHa (HallOMHHM, B CHCTeMe KoopAauHat Pygame Touyka Hadaaa KOOpAHHAT
HAXOIHTCA B BEPXHEM JIEBOM YTy 9KpaHa, cM. puc. 8.3 Ha c. 208).

[TocnenHsis cTpoKa Halero UrPOBOrO LMKJA — 3TO BBI30B (PYHKIIUH
pygame.display.update (). Ora komaHzaa coobmaer Pygame mokasars
OKHO [JIsl PUCOBAHUS CO BCEMH M3MEHEHHUsIMH, BHECEHHBIMH IIPH JAHHOM
npoxoze 1ukaa. B rom uncie u co cmannukoM. I1pu Beimonnennu pyHKIUM
update () okHO OyseT OOHOBIEHO U OTOOPA3UT BCE M3MEHEHH I, BHECEHHBIE

B IIOBEPXHOCTb SCreen IIpru 1aHHOM ITpOXO/J€ LIHUKJIA.

K HacrosimeMy MOMEHTY MBI yiKe 1103aBOTHUINCh O CO34aHHUM KOAA Ha-
CTPOMKH, a TaAK¥Ke CO3JaJN UTPOBOM LUK ¢ 0O6pabOTINKOM COOBITHH, KOTO-
PBII [IPOCAYIIMBAET HaXKATHE [I0Jb30BaTe/eM KHOIKH 3aKphITHA OKHa. Eciu
[0/1b30BATE/Ib HAKUMAET KHOIIKY 3aKPBITHS OKHA, [IPOTpaMMa OOHOBIISIET OKHO

W BBIXOJHT M3 IIHUKJIA. ,Haﬂee MBI H0336OTI/IMCH O 3aBCpHICHHUH ITPpOT'PpaMMBbI.

Bnixoa M3 nporpammbi

ITocnennuit paszjgen Hamero Koja OCYIIECTBHUT BBIXOJ M3 IPOrPaMMBI, KOTJa

I10JIb30BATE/Ib PEIIHUT BBIUTH U3 HUI'POBOT'O LIMKJIA:

pygame.quit ()  #Brexon

Eciu BB ynycTuTe 9Ty CTPOKY B IIpOrpaMMe, OKHO OyZeT OCTaBaThCs OT-
KPBITBIM, JJa)Ke €CJIN [T0JIb30BATEIb [IOTBITAETCS 3aKPBITh €ro. BrI30B PyHKIIMH
pygame.quit () 3aKpoeT OKHO U OCBOOOAUT MaMsTh, KOTOPas HCIIONb30Ba-

JIaChb IJIA1 XpaHCHH S HAIIETO I/1306pa)K€HI/IH plC

Cob6epem Bce BmecTe

Cobepure BCIO IPOrpaMMy BMECTE — H BBl yBHAHTE Hall arii ¢ H300pasKeHU-
em CrazySmile.bmp, xoHe4HO, ec/ Bbl COXpaHUIN 9TOT (haiiyl B TOH Ke MallKe,
aro u nporpammy ShowPic.py. Jlanee npuBeaeH MOIHBIA TUCTHHT [IPOrPAMM-

HOTO KOJa.

ShowPic.py

import pygame # HacTpolika
pygame.init ()
screen = pygame.display.set mode ([800,600])
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keep going = True
pic = pygame.image.load ("CrazySmile.bmp")
while keep going: # Mrposom LMK
for event in pygame.event.get () :
if event.type == pygame.QUIT:
keep going = False
screen.blit (pic, (100,100))
pygame.display.update ()

pygame.quit () # Bexon

ITpu menuke MBIIIBIO IO KHOIKE, 3aKPhIBAIONIEH OKHO, OKHO IPOI'PaMMBEI,
B KOTOPOM OTOOPaKAeTCA PUCYHOK, JOIKHO 3aKPBITHCH.

OTOT KOZ COIEPIKUT BCe KOMITOHEHTbI, Ha KOTOPBIe Mbl OyeM HaJCTpauBaTh
Apyrue GJIOKM KOZa, Jesas HALIK IPOrpaMMBI ele 60ee HHTEPAKTHBHBIMHU.
B ocraBeiics 9acTH 9TOM IJIaBBl U B I71aBe 9 MBI JOOABUM KO/ B HAIIl UTPOBOH
LIUKJI, 9TOOBI IIPOrpaMMa MOIJIAa OTBEYaTh Ha Pa3jIMdHbIe COOBITHS (HalpHuMep,
3aCTaBJIAsA H300paKEHH Ha 9KPaHe [1ePeMeIaThCA, KOT/a [10J1b30BaTe/b JBUTA-
eT MBIIIBIO). Termepp JaBariTe MOCMOTPHUM, KaK CO3/aBaTh IPOTPAMMY, PHUCYIO-
Y0 aHUMHUPOBAHHBIN CKavy UK Ms4!

NMpaBuabHbLIN TAUMMUHTS
ABMUIaMca M NpbIram

Y Hac yske ecTb Bce HeOOXOIHMbIE HaBBIKH /IS CO3AAHUA AaHUMALIUH, UJIH HIUTIO3UH
JBHIKEHUS, C TIOMOIIBIO JIMIIb HeGOBIIOrO U3MEHEHHU B IIporpamme ShowPic.py.
Yro ecsy BMECTO TOro, YTOOBI BBIBOAUTH M300paskeHHe CMalIHKa B (PUKCHPO-
BAHHOH TOYKE 9KPaHa ITPH KAXKJOM [IPOXOJie HTPOBOTO IIHKJIA, MBI OyzeM He3Ha-
YUTETBHO MEHATh MECTOIIONOKEHNEe CMAFIMKA [P KaxA0H cmeHe Kazgpa? Iog
Kadpom s TIOLPA3yMEBAIO KaXKIBIH [IPOXOJ [I0 UTPOBOMY LIUKJIY. TepMHUH Kaxp
[IPUIIET OT CIIOCO0A CO3/JaHHUA KIACCHYECKOH
AHUMAL[UH: JIIOAH PUCYIOT THICSYH OTAEIBHBIX
KapTHHOK, Ka)/1as U3 KOTOPBIX JHIIb He3Ha-
YUTEIBHO OTINYAETCA OT npeabymux. OnHa
KapTHHKa — ofuH Kazp. [Tocse atoro aHmma-
TOPBI HAKJIA/BIBAIOT BCE KAPTHHKH Ha I10JIOC-
Ky IUICHKH U [IPOTOHSIOT ee Yepe3 IPOEKTOp.
Korna kapTHHKM O4eHb OBICTPO CMEHSIIOT IPYT

Apyra, CO34acTCsd BIICIATICHHE, YTO IICPCOHAKH

Ha 9THX KapTHHKaX JBHIKYTCA.
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C nmomolIpio KOMITBIOTEPa MBI TAK)KE MOXEM BOCCO3JaTh TaKoM a¢dekT, Ha-
PHCOBAB /I/id Hayala KAPTUHKY Ha 9KpaHe, OYHMCTUB 9KPaH, HEMHOTO Iepe/iBH-
HYB KAPTHHKY H OTPHCOBAB €€ CHOBAa. DTOT 3¢ deKT OygeT HeCKOTBKO TOXO0XK
Ha TO, YTO M300pakeHo Ha puc. 8.5.

&9 pygame window *®

Puc. 8.5. B s1o/i nepsos nonbiTke CO38aHUS QHUMALMM
CMOMMK BLICKOYMT 30 Npeaesbl 3KpaHa

Ecau Be KOTHA-1160 BHIEIN UK [le/1aTH aHUMAIHIO, CO3/JaHHYIO Ha CTpa-
HHUYKaX OJIOKHOTA (KOTZa BBl PUCYeTe B yIOJKAX CTPAHHI] OJIOKHOTA UM TeTpa-
1M, a 3aTeM OBICTPO MPONHUCTHIBAETE HUX, YTOOBI CO34aTh MUHH-MYIbT(HHUIbM),
TO BbI IOHUMAETE, YTO HJIIIO3HS JBHKEHUS MOXKET ObITh CO3aHa MIPH Pa3Ind-
HBIX YaCTOTAaX CMeHBI KagpoB. Harma 1ieap — ZO0CTHYB 4aCTOTHI CMEHBI KaJpOB

60 fps (KazpoB B CEKYHAY), 4TO ZOCTATOYHO AJIS CO3/JaHUS [IJTABHON aHUMALIUH.

Mz MmoxeM co3nath IIpOCTOE JBHKEHHE B IHMKJIe while, H3MeHAA ¢ TedeHHEM
BpPE€MEHH TOYKY OTPHCOBKM I/I306pa>KCHI/IH co cMmarinukoM. IHBIMU cioBamu,
B HaIlleM UTPOBOM IIHKJIC HAM HYKHO JIHUIIb OOHOBJIATH KOOPJAHUHATHI (x, y) HU30-
6pa>I(€HI/IH, YTO [IO3BOJHUT HaM OTPHCOBBIBATH €rO B HOBOM TOYKE IIPH KaXKIOM
HpOXO)KZ[GHI/II/I ITMUKJIA.

B nporpammy ShowPic.py mbl no6aBuM ABe NepeMeHHble: piCcx U picy,

B KOTOPBIX OyJeM COXpaHATb dKpaHHbIE KOOPAMHATEL X U Y H300paKeHHU.
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M5 1o6aBUM 3TH IepeMeHHBbIe B KOHEIl Y4acTKa [IPOrpaMMHOTO KOJa C Ha-
CTPOMKAMHU M COXPAHHUM HOBYIO BEPCHIO TIPOTPaMMBI Kak SmileyMove.py (mon-

Hasl BepCHs [IPOTrpaMMBbI IpUBesieHa Ha ¢. 218).

import pygame # HacTponka
pygame.init ()
® screen = pygame.display.set mode ([600,600])
keep going = True
pic = pygame.image.load("CrazySmile.bmp")
colorkey = pic.get at((0,0))
pic.set colorkey(colorkey)
picx = 0
picy = 0

®0

u Cmpoxu @ u © neobaszamernsusie u npu3eans. LCNPasums

nebonvuyo npobremy. Ecaiun éam xawemca, umo uzobpaxenue

CrazySmile.bmp soiznadum na sxpane max, 6y0mo y nezo ecms

uepHoLe Y2Ilbl, 8bL MONCEME BKIIOUUM S IMU CMPOKU, 4M OO Dbl b

YBEPEHHLMU 8 MOM, U1NO Y20JKU U300OPANCEHUA Bbl2LAOAM NPO-
3paunsimm.

O6partuTe BHUMaHME TAKXE U Ha TO, YTO B CTpOoKe @ MBI H3MEHMIN pa3Mep
OKHAa dKpaHa U C/leJalH ero KBaapaTHbIM, 600X600 nukcenein. Mirposoit riuki
HAYHETCHA TOYHO TAK XKe, Kak B iporpamme ShowPic.py, HO MbI 106aBUM B HETO
KOJI, KOTOPBIH Oy1eT H3MEeHATh 3HaUeHHE [TePEMEHHBIX P1CX U piCy IpH Kax-

JOM TIPOXOK/I€HHUH IIMKJIA:

while keep going: # UrpoBOM LMKII
for event in pygame.event.get():
if event.type == pygame.QUIT:
keep going = False

picx += 1 # [lepenBMHYTH KAPTUHKY
picy +=1

Omneparop += npubasisfeT Kk IepeMeHHOH B JIeBOH dacTu (picx u picy)
HeKOe 3HaueHHe, TAKUM 00pasoM, C MOMOIIBIO BEIPAXKEHUS += 1 MBI CKa3aIH
KOMITBIOTEPY, YTO XOTEJIH Obl YBETHIUTh KOOPAUHATHI pUCYHKa X Y (picx

U picy) Ha 1 IHKCeJIb IPU KaKJOM MPOXOKJEHHUH ITHKIIA.
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Haxkonen, Ham Tak:ke HY>KHO CKOITHPOBATh PUCYHOK B HOBOE MECTOIIOIOXKE-
HUe Ha 9KpaHe, OOHOBUTH JUCILIEH U COOOIUTH IPOrPaMMe, YTO HYIKHO Cle-
JIATh, YTOOBI BHIITH:

screen.blit(pic, (picx, picy))
pygame.display.update ()
pygame.quit () # Brxon

Ecnu 8o 3aITyCTHUTE BBIIIOJTHEHHE 9THUX CTPOK KOJa, Bbl YBUJHUTE, KAK B3JIC-
THUT Halle€ I/I306pa>l(eHI/I€! HPI/IILCTCH CMOTpPETh BHUMATE/IbHO, TaK KaK Mbl MO~

MEHTAJIbHO BBIHECEM HM300pajkeHHe 3a Ipe/ie bl 9KpaHa.

ITocmoTpuTe eme pa3 Ha puc. 8.5, 4TOOB YBHUAETh CMAMJIHK 1O BbLIETA
3a rpejiesibl 9KpaHa.

ITepBas BepcHst MOKET OCTABUTb Ha 9KPaHe CJIebl U3 OKPAIICHHBIX [THKCE-
Jlei, faKe ecau U300paskeHHe CO CMAHINKOM [IOKHHYIIO OKHO /Il PUCOBAHMUS.
MEI MOXeM cleaTh aHUMaLHUo Gojlee YUCTOMH, A/ 9TOr0 HaM morpebyercs
OYMINATD AUCILIEN Mex Y Kagpamu. OKpaleHHble TUHUH, KOTOPble Mbl BUIHM
Ha 9KpaHe 1103a1 CMaHINKa, — 3TO BEPXHHE JIEBble IIMKCETH U300paKeHHSL.
C KaXZIBIM KaZIpOM IlepeMelasch BHU3 U MepeKIablBasi H300pakeHMe IOBepX
IpeAbIAYILero, Mbl OCTaBIsAEM 110331 OCTATOYHbIC [TUKCEIH IPebIAYero
H300paKeHU .

MBI MOXeM HCIIPaBUTH 3TO, 1O0OABHB B LIMK/I OTPUCOBKH KOMaHAY SCreen.
£111 (). Komanga screen.fill () IPUHHUMAET B KAYE€CTBE apryMEHTa LBET,
IIO9TOMY HaM HYXXHO cOOOIHUTH PYHKIUH, KAKOH I[BET HYKHO HCIIOIb30BATH
IS 3aJMBKU 9KpaHa. JlaBafiTe Takxe 100aBUM B IPOTPAMMY I€pPEMEHHYIO
BLACK (B mMeHHM nepeMeHHON BLACK HY)XHO HCIIOJb30BATh BCE 3arTaBHBIE
Oy KBBI, YTOOBI [TOKA3aTh, YTO STO KOHCTAHTA) M YCTAHOBHUM €€ 3HAYCHHE PABHBIM
tpurietry usetroB RGB (0, 0, 0). B aTom caydae mepes OTpHCOBKOM KaXXAOH
HOBOH CMEII[eHHOH KOITMH aHUMHPOBAHHOTO H300paXkeHUs Iiepes; HaMu OyzeT
3¢ PeKTHBHO OYHIIEHHBII, 3aTIOJTHEHHbBIH YepHBIMH ITHKCEIAMHU IKPaH.

HobaBbTe cefyIomyIo CTPOKY B OI0K HACTPOMKH Cpa3y Ke I10C/Ie BbhIpaxe-
HUsg picy = 0, 9TOOBI CO34aTh YePHBIH [[BET 3aTHBKHU:

BLACK = (0, 0, 0)

Jlo6aBbre 3Ty CTPOKY Cpasdy mepej KOMaHJOH screen.blit (), pucymoluen
Ha dKpaHe H300paxeHHe pic:
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screen.fill (BLACK)

Jlaxe nocsie BHECEHUSI 9TUX U3MEHEHHU I HAlll CMAFJIMK [TO-TIPEKHEMY OUeHb
OBICTPO MPOIIAZIAET C 9KPAHA, HO B 3TOT pa3 Ha SKPaHe XOTs Obl He OCTAIOTCS CJie-
B OT ABMIKYIIETrOCS M300paskeH 1. 3a/IMB 9KPaH YepHBIMHU ITHKCEJISIMH, MBI CO-
3panu 3 HEKT «CTUPAHHUsI» CTAPOTO U300PAKEHHS C IKPAHA ITPH KAKIOH CMEHE
Kajipa repej OTPHUCOBKOM HOBOTO M300pasKeHHs B HOBOH TOYKe. DTO [T03BOJISET
CO37aTh WJLII03UI0 OoJtee r1aBHOM aHuManuu. OfHAKO Ha JOCTATOYHO MOIHOM
KOMITBIOTEpE Halle H300pa)KeHNe CO CMAMINKOM YJIETAaeT 3a Ipeesbl 9KpaHa
caumKoM ObicTpo. YTOOB HCIIPaBUTH 3TO, HAM HYKEH HOBBIH MHCTPYMEHT:
TafiMep MM CYETYHK, KOTOPBIH MMO3BOJIUT COXPAHITH CTAOHIbHOE U IIPECKa-

3yemMoe KOJIM4eCTBO KaJpOB B CEKYH/Y.

AHvMMmauma cCMaUMIMKaAa ¢ NTOMOLLBLIO KJiacca clock

Yro6er 3acTaBUTH Hale npunoxkenue SmileyMove.py Bectn cebsa Kak aHUMAIUA
B UIr'pax Win GpUIbMax, HEOOXOAUMO OTPAHHYIUTH KOJTUUYECTBO KaJPOB, KOTOPOE
HaIlla [IPOTPaMMa MOXKET OTPHUCOBBIBATH B OAHY CeKyH/y. Ha maHHBIFI MOMEHT MbI
nepeMeraeM H300paKeHUe CO CMAMIMKOM TOIbKO Ha 1 muKcesb BHU3 U Ha 1 MUK-
CeJIb BIIPABO IPH KaXKZAOM IMPOXOXKAECHUH UTpoBOro nukaa. OpHaKko Hall KOM-
MBIOTEP CIIOCOOEH PUCOBATH 3TY MPOCTYIO CLIEHY OYeHb OBICTPO, IIPOU3BOS
COTHH KaIpOB B CEKYH/Y, H3-3a 4eTr0 CMAFJIMK MOMEHTAJIBHO YJIETACT C 9KpaHa.

ITnaBHas annman s Bo3MoxkHa rpu yactore 30 man 60 KaJpoB aHUMAIUH
B CEKYH/ly: HAM He HYXXHO, 4YTOOBI €KEeCEeKYH/[HO Iepe/l HAIIMMH I71a3aMH [1PO-

HOCHJIHCH COTHH KaJApPOB.

B Pygame peann3oBaH HHCTPYMEHT, KOTOPBIH IIOMOXET HAM YIIPaBIATbH
CKOPOCTBIO aHUMAIUU: Kiacc cueTunka Clock. Kzacc — 310 HeuTO Hanogobme
mab10Ha, KOTOPBIF MOKET UCIIONb30BAThCS AJIA CO3JAHHUA 005eXmM 08 OIpesie-
JIEHHOTO THIIA, Ha/leJIeHHBIX (PYHKLUMAMH U 3HAYCHHUAMH, [IOMOTAIOIUMHU Ta-
KUM 00'bEKTaM BeCTH cebst ompeeleHHBIM 00pa3oMm.
Brr MOxeTe BOCIPUHHMATD KJIaCC KaK (POPMOUKY IS
BBITICUKH [1€YEHbs, 4 00bEKTHl — KaK COOCTBEHHO I1e-
gyeHbe. Korga Mbr XOTHM HcIeds redeHbe OnpeieieH-
HOI (hOopMBI, MBI cO3/1aeM POPMOUKY, KOTOPYIO CHOBA
HCIIOIb3yeM BCAKHUI pa3, KOTZa 3aXOTUM HCIIedb I1e-
gyeHbe aTON dopmbl. Kak ¢pyHKIMH moMoraroT Ham
3aI1aKOBAaTh IOBTOPHO HCIIOIb3YEMBII KOJ|, TAK KJac-

ChbI ITO3BOJIAIOT HaM YIIaKOBaTbhb JaHHBIC U (l)YHKLII/II/I
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B [IOBTOPHO HCIIOJIb3yEeMbIH MIA0JIOH, C IIOMOIIBIO KOTOPOTO MbI MOKEM CO3/a-

BAaTh OOBEKTHI OYAYIIHX IPOrPaMM.

C nomompio cieAyomel CTPOKH MBI MOXEM J00aBHUTbH OOBEKT KJIacca
Clock B mporpammy:

timer = pygame.time.Clock ()

DTa KOMaH[a CO3JaeT IepeMeHHYIo t imer, cBA3aHHYIO ¢ 06bekTOM Clock.
OHa MO3BOJIUT HaM BCTaBJIATH [1ay3y MOCJIE KaXXJOI'O IIPOXO0/ia [10 UTPOBOMY I[H-
KJIYy ¥ OXHJATh BpEMs, HYKHOE [JIg OTPUCOBKH CTPOTO OIPENEIEHHOr O KOIH-

94ecTBa KaZipOB B CEKYH/Y.

Jlo6aBneHue cieayoleil CTPOKH B UTPOBOH LIUKJ OyAeT COXPAHATH YaCTO-
Ty KazpoB Ha yposHe 60 fps, uHCTpyKTHPYs cyeTynk Clock ¢ umeHeMm timer
«TUKaTh» 60 pa3 3a CEeKyHJy:

timer.tick (60)

B cienyromem nuCTHHTe IPeCTABIEHA IIOJHOCTHIO COOpaHHast IpOrpamMma
SmileyMove.py. DTOT KOI HaeT HaM IUIABHYIO U CTAOUIBHY IO aHUMAIUIO U30-
OpaskeHHS CO CMaMIMKOM, MEJIEHHO CKOJIb3SIIUM K HH)KHEMY [IPABOMY YTy

9KpaHa U YXOASIUM 32 IIpefesIbl BUIUMOM 00IacTH.

SmileyMove.py

import pygame # HacTporka

pygame.init ()

screen = pygame.display.set mode ([600,600])
keep going = True

pic = pygame.image.load("CrazySmile.bmp")
colorkey = pic.get at((0,0))

pic.set colorkey(colorkey)

picx = 0

picy = 0

BLACK = (0,0,0)

timer = pygame.time.Clock () # Tanvep 1isg aHMMaLUU

while keep going: # Mrposou LMKII
for event in pygame.event.get () :
if event.type == pygame.QUIT:
keep going = False
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picx += 1 # [lepenBUHYTb KaAPTUHKY
picy += 1

screen.fill (BLACK) # OumMCcTUTL 3KpaH

screen.blit (pic, (picx, picy))
pygame.display.update ()

timer.tick (60) # OrpaHmumTs mo 60 KaOpPOB B CEKYHIY

pygame.quit () # Beixon

OcraBmasics mpobeMa 3aKJII0YaeTCS B TOM, YTO CMAMJIHK YXOJHUT 3a TIpejie-
JIBl 9KpaHa B TEYEHHUE BCEIO HECKOIBKUX CEKYHJI, 2 3TO He CIUIIKOM UHTEPECHO.
JlaBaiiTe MI3MEHHM HaILIy IPOrPAMMY TaK, YTOOBI CMAaHJIHK OCTaBAJICS Ha dKpa-
He, HO OTCKaKMBaJI OT yIJIa K YTJIy.

Mbr 1o6aBHIH JBHIKEHHUE OT OJHOTO KaJpa K PyroMy, IepeMelias pucyemoe
H300paKeHHe P KaXA0M IPOXOXIEHHH 110 HTPOBOMY LIUKIY. MBI yBUICTH,
9TO MOMKHO PEryJIHpOBaTh CKOPOCTh AHUMALIMH IyTeM 100aBIeHUA 00beKTa
Clock 1 HTHGOPMHUPOBAHHA €rO O TOM, CKOJBKO Pa3 B MUHYTY BBI3BIBATh (DY HK-
nuio tick (). B aTom pasaesne Mbl yBUAMM, KaK COXPAHUTb CMaH/IMK Ha 9KpPaHe.
OddexT OymeT MoX0X Ha TO, 4TO H300paKeHO Ha puc. 8.6, rie KaxeTcs, 4TO

CMaMJIMK OTCKAKHUBaET BIIepe-Ha3ad MEXAY ABYyMA yIJIaMHU OKHa.

| &3 pygame window x

Puc. 8.6. Hawa uesib COCTOMUT B TOM, 4yTO6bl CMAMSIMK KOTCKAKMBAS» OT yrnos sKpaHa
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ITpuumna, mo KOTOpOM Hamie H300pakeHHe BBLIETAIO 32 [Ipejesbl dKpa-
Ha, — B TOM, YTO MBI HE YCTAHOBUIIH paMKu, UTH TPaHUIBL, aHUManuu. Bee,
YTO MBI PUCYEM Ha 9KpaHe, 64PmYassHo, TO €CTh He CYIIECTBYET B PEaJTbHOM
MHpe, Cl1eJ0BaTeIbHO, HAPUCOBAHHBIE OOBEKTEl HE MOT'YT YAapAThCA JPYT
o apyra. Ecin mer xoTMM, 94TOOBI BUPTya bHbIe OOBEKTHl B3AHMOLECHCTBO-
BaJIM, MBI JOJIKHBI CAMM CO3/1aTh TaKHe B3aMMOJIEMCTBUA, HCIIOAL3Y s MPO-

TPaMMHYIO JTOTHKY.

Yaap o creny

Korza s roBopio, 4T0 HAM HYXHO, YTOOBl CMAHIHK «OTCKAKUBAI» OT Kpasd
9KpaHa, f UMEIO B BUAY, YTO HaM HY’KHO IIOMEHATb HallpaBJeHHE JBHKEHHA
CMaMIMKa, KOTAa OH IPUOJM3UTCSI K KPalo 9KpaHa. DTO U OyAeT BBIIIALETH
TaK, CIOBHO CMaMJIHUK OTCKAaKHBAET OT TBEPAOTO Kpasi. UToObI cenaTh 3TO, He-
0OXOAMMO NIPOBEPUTH, He LOCTHUIJIO JH MoJ0KeHHe (Plcx, picy) cMalINKa
BOOOpakaeMOi IpaHHIIBI Ha KPalo 9KpaHa. Takas mporpaMMHas JOrHMKa Ha3bl-
BACTCH 0OHAPYIEHUEM CIMOJKHOBEH NI, TAK KAK MBI IIBITAEMCA 00HAPYIC UMY,
KOT/la IPOM3OUET C/MOJIKHOBeHHEe, KOTJIJAa CMAMIHK «yJapUTCA» O Kpal OKHa

AJ1s1 puUCOBaHHUA.

M&z1 3HaEM, UTO MOKEM ITPOBEPHTD BEITTIOTHEHHE YCIOBHI C TIOMOIILIO BBIPa-
xeHud 1f, To eCTh MOKHO IIPOBEPUTD, KACAETCA UM yJapsAeTcd I Halle U30-
OpakeHHe O MPABBIN KPAaH dKpaHa, Y3HAB, He ABIACTCA I NepeMeHHas picx
GospIIIe HEKOTOPOTO 3HAUCHH .

JlaBaiiTe BBIACHHUM, YTO 32 3HAYEHHE ITO MOXKeT ObITh. MBI 3HaeM, 4TO MIK-
puHa Hamrero skpaHa 600 nukceseH, Tak KaK MBI CO3[ja/Id 9KPaH C IIOMOIIBIO
¢yHkuun pygame.display.set mode ([600,600]). B kxagectBe pamku
MBI MOTJIH OBI HCIIOJB30BaTh 3HadueHHe 600, HO Hall CMaMJIMK BCe PABHO BBI-
e OBI 32 Ipee/Ibl SKpaHa, TaK KaK KOOpAWHATHAs napa (picx, picy) coor-

BETCTBYET BEPXHEMY JIEBOMY YTy H300pasKeHHs CO CMAMIHKOM.

YT0oO6BI HANTH JTOTMYECKYIO I'PAHUILY, HHBIMU CIOBAMH, BEPTHUKAJIBHYIO JTH-
HUIO, KOTOPYIO JOJDKHA JOCTUYD [IepeMeHHast P1Cx, 4TOObI Ha 9KpaHe 0TOOpa-
3MJIOCh, OYy/ITO CMaMJIMK yJapyJICa O IIPAaBBIM yIOJ OKHA 9KpaHa screen, HaM
HY’KHO 3HATh IIMPUHY KAPTHHKU. TaK KaK MBI 3HaeM, YTO P1CX COOTBETCTBYET
BEpXHEMY JIEBOMY YTy H300pakeHH A,  TAK:Ke YTO KOOPJUHATHI YBETHUYUBAIOT-
CsI BIIPaBO, MBI [IPOCTO MOKEM IIPUOaBUTH MHPHHY PUCYHKA K 3HAYEHUIO P1CX.
Korna nannas cymma Oynet paBHATbesa 600, aTo OyaeT o3Ha4aTh, YTO MPaBbIH

Kpal pHUCYHKa KacaeTcs paBoOTo Kpas OKHa.
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V3HaTh IHUPUHY N300paKeHNs MOXKHO, HAIIPUMep, IOCMOTPEB 3Ty HH(pOpMa-
L[HIO B CBOMCTBaX (paitma. B Windows miekHUTE [IPABOH KHOIIKOM MBIIIH 110 (haii-
ny CrazySmile.bmp, 3aTeM U3 OTKpBIBIIErOC KOHTEKCTHOTO MEHIO BhIOEpUTE
nyHkr CoiictBa (Properties), 3arem menxuure o sriaaznke [ogpo6uo (Details).
B macOS wenkuure mpiusio no dainy CrazySmile.bmp n Beinenute ero, HaxMu-
te knapumu i+I (unn 3+1, ecnm y Bac onepaunonnas cucrema MacOS), uro6s1
OTKpBITh OKHO MHpopManuu o daiire, Boibepute nyHkt [logpoonee (More Info).

Bor yBuanTe IIMPHHY M BEICOTY H300paXKeHH A, KaK [TOKa3aHO Ha puc. 8.7.

& Ceoticrea: CrazySmile x @ @ - Ceoicrsa «CrazySmile.bm...
Ofwwme Eesonacwocs [10Apo6HO  Mpeasinyuime sepcun Z; CrazySmile.bmp 40 K6
et | Mamenen: 18 dpespans 2015, 16:52
Ceoitcteo 3nauerne alf
Wzobpamenne I.
Pasmeps 100x 100 | ¥ Obuwme: |
Ukspweria 100 nuxcenen | Tun: WaoGpaxcHue Windows |
Beicora 100 nicenen | bitmap
nyGwsausera 32 Pasmep: 40 138 B (41 KB na gucke) I
e rae: El Capiten » Mons3coatena » |
Daiin | admin » PaGouui cTon
Van CrazySmile bmp | Coagan: 18 peopans 2015 r,, 16:52
Twisnemems Pain "EMP” Wamernen: 18 geopans 2015 r, 16:52 |
My k nanke C:\Monssosaremn\Bryan'\Patiow... | = :ﬂ:ﬁnon
Deracosparna  20.07.2016 12:18 | it '
Dava nsmenernn 27.02.2016 20:29 | | ¥ MoppoGres:
Pasmep 38,1KB Paameps: 100 x 100
ArpulyTel N | UseTosoe npoctpancTeo: RGB
Oocrynmocte LocTynen 28T0HOMHO | Ansga-katan: [
ABTOHOMMOCTE | B M8 4 PACWHPCHAE:
i | b KoMmonTapin: |
Braneneu emachines\Bryan | P OTKpBIBATE B NPOTPaMME: |
Komnsiotep EMACHINES {svoT komnzroTap) b | |
e ¥ Mpocmotp:
Yaanesie COOACTS 1 MIUHON MHDODMALIM |
[ Omvena | Mpverms.
|
T

Puc. 8.7. Yro6b1 onpeaennts BUPTyanbHbie PAMKM, OT KOTOPbIX
6yneT OTCKAKMBATL CMAMAMK, HOM HEOBXOAMMO 3HATB LWMPHHY $aMna c M306paxeHnem

HIupuna u Beicora daitna CrazySmile.bmp cocrasisier 100 nukceneit. Ta-
KM 00pasom, ec/iu IHpPHUHA OKHA 9KpaHa screen cocrasiser 600 nukceser,
a M300paKeHUIO P1C AU MOMHOLEHHOro 0ToOpaxkeHus Tpebyercsa 100 mukce-
JIeH, TO IepeMeHHas picx Ho/KHa ObITE TeBee oTMeTkH 500 muKcenei Mo Ha-

MpaBIeHHIO OCH X. BrimenprsenenHbie M3MepeHHs MOKa3aHbl Ha puc. 8.8.
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500px

(picx,picy)
\

' {_ OTtcKok!
N

600px

Puc. 8.8. BoiumcneHue otckoka oT npasoro Kpas okHA

Yro mpousoiaeT, eciu MBI 3aMEHHUM Haml (aka MIH 3aXOTHUM HMETh
BO3MOXXHOCTh 00pabarsiBaTh M300paXkeHNsT Pa3HOHM MIHMPHUHBI U BBICOTHI?
K cuacTsio, B 6ubamorexe Pygame peannsoBana ynobHas GyHKIHA B Kacce
pygame.image, KOTOPYIO HCIIOIb3yeT Hallla IIepeMEeHHaA C H300pasKeHH-
eM pic. @ynruus pic.get width () Bo3Bpamaer IMHPHHY B MHKCEIAX
Hn300paxeHHs, COXPAHEHHOTO B IEpEMEHHON pic Tuma pygame.image.
BmecTo xecTkOro KogMpoBaHUA MPOrpaMMBl Ha MCIOAL30BAHHUE TONBKO
nsobpaxkenun mupuuon 100 mUKcese MBI MOXeM BOCIIOIb30BATHCS 9TOH
¢yurnuein. Touno Tak ke PpyHkuus pic.get height () Bo3Bpamjaer Bbl-
COTY B IIHKCEJIAX M300pa)keHHUA, COXPAHEHHOTO B IIEPEeMEHHON pic THma

pygame.image.

Bripaxenue Hamogobue crepyomie-
IO IMO3BOJUT HaM IIPOBEPHUTH, BBIXOAUT JTH
H300pakeHUe 3a IpeJiesibl SKpaHa:

1f picx + pic.get width() > 600:

Mupimu CJI0BaMH, €C/IHN CyMMa Ha4daJlb-
HOU KOOPJAHHATBI X I/1306pa)KCHI/IH H MU pH-

HbI ©300pakeHHs OOJIbIIe IUPHUHBI SKPaHa,

MBbI 6y,Z[CM TOYHO 3HAaThb, 4YTO H306pa)}(CHI/IC
BBIIIJIO 3a IIpEAEabl 9KpaHa, ¥ CMOXEM H3-

MEHHTDb HaIllpaBJIC€HHE ABHMIKCHI .
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Usmenenne HanpasneHmsa

«OTCcKOK» OT Kpas 9KpaHa O3HayaeT HAYaJO JBHKEHHA B IPOTHBOIOJIOKHOM
HaIlpaBJIeHHUH I0CJe yaapa o Kpail. HampapieHne gBHKeHHUSA HU300paKeHUS
yIpaBifeTcs OOHOBJIEHHEM 3HAYECHHUH IepeMeHHBIX picx u picy. B Hamei
crapoit nporpamme SmileyMove.py mbl 1pocTo gobasisiau 1 muKcesb K 3Hade-
HHAM IIEPEMEHHBIX P1CX M P1Cy IPU KaXIOM IPOXOJE 10 UMKy while ¢ mo-

MOILIbIO CACAYIOMIUX CTPOK:

picx += 1
picy += 1

OJnHako 3TH CTPOKH IepeMelaIl Hallle H300pakeHHe KK AbIH pa3 Ha OfUH
MIHKCEJb BIIPAaBO U BHU3, HUKAKOI'O «OTCKOKa» M M3MEHEHM HaIlpaBIeHHSA
He OBLTO, TaK KaK MBI HUKOT/Ia He U3MEH N YHCIIO0, IpUbaBseMoe K IIepeMeH-
HBIM picx U picy. OTH ABe CTPOKM FapaHTHPOBAIH HAM, YTO H300paKeHHe
OyneT mepeMenjaTbCs BHU3 U BIIPABO CO CKOPOCTBIO 1 MUKCeb 32 KaJp, KaXK bl

KaZp, AaKe I10CJI€ TOI'0, KaK CMaMJIUK IIOKUHET 9KpaH.

BmecTo 3TOr0 MBI MOKEM 3aMEHHUTH KOHCTAHTHOE 3HaYeHHe 1 Ha TepeMeHHY 1o,
KOTOpast OyzieT Ipe/CTaABIATD CKOPOCMb, UIH KOTUIECTBO ITUKCEJIEH, Ha KOTOpOe
1300pakeHHe JOIKHO MepeMeIaThCs IPH KakA01 cMeHe Kagpa. CKopocTb — aTo
KOJIMYEeCTBO JBHIKEHHA 32 ONpeZieIeHHBIH nepros BpeMeHn. Hanmpumep, aBTomo-
OMJIb, 3HAYUTEIBHO IepeMeLIAOIIMFICA 32 HeOOIBIIOHN IIPOMEKY TOK BPEMEHH, IBH-
KETCH C 86LCOKO0U CKOPOCNH10. YIUTKA, KOTOPAS €/[Ba IIePEMEINAeTCs 3a TO XKe Bpe-
M, IBHIKETCA Ha Hu3K04 ckopocmu. MBI MOXeM OIpe/ie/TUTh IepeMeHHY 0 speed
B yY9aCTKe KOJIa C HACTPOHMKAMH, YTOOBI JaHHAS [TepeMeHHAsI [IPe/CTaBIsIA KOTHYe-

CTBO ABHIXCHHA B IIMKCEJIAX, OCYIIECTB/IACMOC Ka)K,ZIbIﬁ Kazap.
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speed = 5

3arem Bce, 9YTO HAM OCTAHETCSA /€/IaTh B UTPOBOM LIHKJIE, — M3MEHATH 3Ha-
YeHHs IIepeMEeHHBIX P1CX M picy Ha HOBOe 3HaYeHHE CKOPOCTH (BMECTO KOH-

CTaAaHTHOI'O 3HAYCHU A 1) IIpH KaXXJO0M ITPOXOXKXACHHH IIHNKJIA:

picx += speed
picy += speed

ITpu uvactore cmeHBl KagpoB 60 B MUHYTY OIMUH IHUKCEJAb 32 Kalp
B SmileyMove.py moka3anoch MHe 4epecudyp MeJJIEHHbBIM, [IO9TOMY s YBEIH-
9T CKOPOCTD 10 5, 4TOOBI H306pakeHue aBUranocsk osictpee. Ho mbr Bee eme
He OTCKAKHMBaeM OT [IPaBOTO Kpas KpaHa: Halle H300pa)keHHe IIPOCTO Mporia-
llaeT ¢ 9KpaHa ObIcTpee, IOTOMY YTO TepeMeHHas speed He U3MEHSEeTCs, KOTa

CMaMJIMK ylapAeTCcs O Kpal 9KpaHa.

MbI MOKEM PEeIIHTH 3Ty MOCIEAHIO IIPOo0eMY, 100aBUB B IPOrPAMMY JOTH-
Ky OOHApYKEeHHUS CTOJKHOBEHHI, TO €CTh TECT, IIPOBEPSIONIHI, He YAAPHUIOCH JTH
H300paKeHHe O BOOOpaKaeMyIo TPaHHILY JIeBOI'O HJIH IIPABOTO KPaeB dKpaHa:

if picx <= 0 or picx + pic.get width() >= 600:
speed = —-speed

B nepByio ouepens M mpoBepsAeM IepecedeHHe TeBOM M MPaBOHM TPaHHILEI
sKpaHa. /[ 3TOro Mpl CMOTPHM, He MBITAETCA I P1CX OTPHUCOBATH B TOYKE
C OTpHUIIATETBHOM KOOPAMHATOM X (32 IpejielaMH JIeBOM I'PAHHUIIBI dKpaHa, I7ie
x < 0), MK He NpEBBILIAET JTM CyMMa BBIpaXXeHHUA picx + pic.get width ()
mHpHHY dKpaHa 600 nmuKcesner (3TO 3HAYUT, YTO HAYAIbHAA KOOPAHUHATA X H30-
OpakeHHdA + ero MMPHHA BBIIIIHN 32 IPaBYIo TPaHHUIy dKpaHa). Ecin BepHO
XOTsA OBl OIHO M3 IIPEATIOIOXKEHH I, MBI 3HA€M, UTO 3AITH CIHIIKOM AaJIeKO,

a 3Ha4YUT, JOJJKHBI UISMEHHTD HallpaBJICHNE IBHIKECHH A.

Ob6paTuTe BHUMaHNE Ha TPIOK, KOTOPBIH MBI HCIIOJIb3y€eM, €CJIU OJHH U3 Te-
CTOB Ha IepecevyeHHe rpaHul] Bosppamaer 3HadeHue Mcruna (True). Yera-
HaBIHBas speed = —speed, Mbl U3BMEHAEM Hanpagierue IBHXKECHUS B [IUKJIE
while, yMHOXas NepeMeHHYI0 speed Ha —1, To ecTb Jeasd ee OTPHUIIATEIb-
HOH 110 OTHOLIEHHIO K caMoi cebe. MOKHO BOCIPUHHUMATD 3TO JIeHCTBHE TaK:
eCJIM MBI OyeM IIPOJOJIKATH BBIITOIHATH [UKJI C IEPEMEHHON speed paBHOH 5

0 TeX I0p, [MOKA P1CX MJII0C MIHPHHA H300paXkeHN He YAAPUTCS O IPABBIH
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Kpal sakpaHa mupuHoi 600 mukcenent (picx + pic.get width() >= 600),
yCcTaHOBKa speed = —speed U3MEHHUT 3HaUYCHHE [IepeMEHHON speed ¢ 5 Ha —5
(MHHYC IATh). 3aTeM MPH KaX/JOM H3MEHEHHUH 3HaYeHUS MepeMEeHHbIX picx
U piCy IpH CIeAYIOMMUX UTEPALIUAX [IUKIA MBI OyeM [00aBIsATh —5 K TeKylile-
MY MECTOIIOJIOKEHHIO. DTO AaHATOTUYHO 844U MAHKI0 5 U3 3HAUEHUH ITepeMeH-
HBIX P1CX U picy, TO ecTh epeMelnas H300paXkeHHe 110 SKPaHy BBEPX U BJe-
Bo. Eciu Bce cpaboraeT, Hal cMafiIMK Tereps Oy/ieT OTCKAKHUBATh OT HHIKHETO
IIPAaBOrO yIJIa 9KpaHa M HAuHET Iy TEIeCTBOBATE 06pamuo, K Touke (0,0) B Bepx-
HeM JIEBOM YTJIy 9KpaHa.

Ho ato eme He Bce! Tak kak BhIpaKeHHe 1f mpoBepsAeT TaKxKe M Iepece-
YeHHe JIeBOM T'PaHHUIBI 9KpaHa (picx <= 0), TO B MOMEHT, KOTI/la CMaMJIHK KaK
6y/:[To OBI YAApHUTCS O JIeBBIH Kpall 9KpaHa, IPOrpaMMa BHOBb U3MEHHT CKOPOCTh
speed Ha -speed. Tak, ecnu CKOpPOCTb paBHa —5, TO IIpOTpaMMa U3MEHUT ee
Ha — (—5), To ecThb +5. Takum o6pa30M, OTpHIlaTeNbHasI CKOPOCTh speed 3a-
CTaBJIsI/Ia Hallle I/I306pa>KeHI/Ie IBUTATHCS BJIEBO-BBEPX Ha 5 IMHKCEJIEH C KaXKABIM
KaJpoM. Kak Tonpko MbI yzapuMcs o picx <= 0 Ha JeBOU rpaHHILE SKPaHa,
BEIpa)XeHHE speed = —speed BHOBb U3MEHUT 3HAUCHHE IIEpEMEHHON speed
Ha IIJIIOC 5, a I/1306pa>KCHI/IC CO CMaHJIMKOM BHOBb Ha4HET JBUTATHCS 672pA60-

6HU3, B IIOJOKHUTEIbHBIX HAIIPABJICHHAX KOOPAHNHAT X 1 ).

Cob6epem Bce BMmecTe

ITonpo6yiite sanyctuts Bepcuio 1.0 nanHoro npunoxkenus, SmileyBouncel.py,
9TOOBI IOCMOTPETh, KAK CMaM/IMK OTCKAKMBAET OT BEPXHErO JEBOIO YIJIa OKHA
I10 HAIIPaBJIEHUIO K HIJKHEMY [IPABOMY M HA0060pOT, [IPH 9TOM HHUKOT/]A He I10-
KHU/as 9KPaH.

SmileyBouncel.py

# SmileyBouncel.py

import pygame # HacTponxka

pygame.init ()

screen = pygame.display.set mode ([600,600])
keep going = True

pic = pygame.image.load("CrazySmile.bmp")
colorkey = pic.get at((0,0))

pic.set colorkey(colorkey)

picx = 0

picy = 0

BLACK = (0,0,0)

timer = pygame.time.Clock ()
speed = 5
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while keep going: # MrpoBoyM LMKII
for event in pygame.event.get():
if event.type == pygame.QUIT:
keep going = False
picx += speed
picy += speed

if picx <= 0 or picx + pic.get width() >= 600:
speed = —-speed

screen.fill (BLACK)

screen.blit (pic, (picx, picy))
pygame.display.update ()
timer.tick (60)

pygame.quit () # Brxon

B aToi1, mepBoi1, BepcHH MporpaMMBbI BBl CO3IAIH HEYTO, BBITVIAAAIILEE KaK TIaB-
HO aHUMHPOBaHHBIHM CMAMJIHK, OTCKAKUBAIOIIMH MEKAY ABYMs YIJIAMH KBaZlpaTHO-
IO OKHa JUI pUCOBaHUA. MBI Onydnn 3TOT 3¢ (eKT ¢ BBICOKOH TOYHOCTBIO IIOTO-
MY, 4TO OKHO uMeeT popMmy HeanbHoro kBaapara 600X600 mukceneit. A 6marogaps
TOMY YTO MBI BCETIa MI3MEHAeM 3HAUeHH s [IepeMEHHBIX P1cx U picy Ha OfHHAKOBOE
3Ha4YeHHe (Speed), Halll CMAaH/IMK IIePEMEIAeTCA TOTBKO 10 OHOM JHATOHAH, I7ie
x = y. JIna coxpaHeHHA TaKOM IPOCTON TPAEKTOPHUH IIepEeMENIeHHA PUCYHKa HaM
HYXHO JIUIIb KOHTPOJIUPOBATh [IepeceueH e 3HaYeHHEeM IIepeMEeHHOH picx morpa-

HUYHBIX 3HAYEHUH, COOTBETCTBYIOIHX JIEBOMY M ITPAaBOMY KpasgM dKpaHa.

Ho urto ecnn HaM 3axodeTca yCTPOHUTB OTCKOK OT BCEX YETHIPEX KPaeB dKpa-
Ha (OT BepXHeTro, HHIKHETO, JICBOTO U [IPABOT0) B OKHE, 110 popMe He SBIAIOIEM-
C NJleaIbHBIM KBAJIPaTOM, a CKakeM, uMmeromieM npornoprun §00X600 nukceneir?
Hawm notpebyercst 106aBUTS elije TPOrpaMMHOM JTIOTHKH, KOTOPast IpOBepsiia Obl
IIPOXOXKIEHHE [TePEMEHHON P1cy BepXHeH M HIKHEH TPaHULIBI (BEPXHUH U HHXK-
HUM Kpa# 9kpaHa). Kpome Toro, Ham notpebyeTcs o OTAeIbHOCTH CJIEAUTD 32 TO-

pI/ISOHTa.TIbHOI;I n BCPTI/IKa]]bHOI‘;I CKOpPOCTbBIO. OTHUM MBI M 3alIMeMCA JaJiee.

OTCKOK CMAMANKA OT YeThIPEeX CTeH

B nporpamme SmileyBouncel.py Mbl iepsKaiu B 9€TKOH CBA3KE ABHKEHHE I10 TO-
pusoHTanu (BIIPaBO-BJIEBO) U IO BEPTHKAIH (BBepX-BHH3). TakuUM 06pasom,
Korza 6b1 H300pasKeHHe HU ABUTANIOCh BIIPABO, OHO TaKKe ABUTATOCh U BHHU3,
a xoryia n300pa)keHHe IBUTAIOCh BIE€BO, OHO TaKiKe IOJAHMMAIOCh BBEPX. DTO
XOPOIIO CpabaTHIBAJIO B Cydae C KBaJPATHBIM OKHOM, TaK KaK MIMPHUHA U BbI-
COTa TAKOT'O OKHa OBIIM OJHMHAKOBEIMU. JlaBaiiTe BO3bMEM 3Ty HMPOTPaAMMY
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32 OCHOBY M CO3JaJJUM PEAJTHCTHUYECKYIO aHHMAI[HUIO C OTCKOKOM OT BCEX 4Ye-
TBIPEX CTOPOH OKHa A/ PUCOBAHHA. C noMmo1bio UHCTPYKIHUU screen =
pygame.display.set mode ([800,600]) MBI cO3maaUM OKHO pasMepPOM

800%600 muxcesei, TO IMO3BOIHUT CAe/IATh HAIly aHHUMAIHIO O0o/lee HHTEePEeCHOM!.

FTopu3sOHTANbBHAS U BEPTUKAJILHAS CKOPOCTb

B nepsylo odepenp naBaiiTe pas3ze MM TOPU3OHTAIBHYIO H BEPTHKAIBHYIO KOM-
MIOHEHTHI CKOpocTH. M HBIMU c0BaMH, gaBaiiTe CO3JalUM OHY II€PEMEHHYIO,
speedx, LIS 20pu30HmMmansHoi CKOPOCTH (Kak OBICTPO H300pakeHMe TIepeMe-
maeTcs BIIPABO MJIM BJIEBO) U ellle OfHY, speedy, 41 BEepTHKAJIbHON CKOPOCTH
(kak OBICTPO M300paXKeHHe TepeMeNIaeTCs BHU3 HIH BBepx). MbI MOXeM 10-
CTUYb 3TOT 0, U3MEHHB CTPOKY speed = 5 B pa3fiesie yCTAHOBOK IIPOrPaMMHOI O
KOJIa IIPUJIOKEHH A Ha MHHUIIMAJTH3ALIHIO IBYX [IePeMEeHHBIX (speedx u speedy)
ClAeAyIomUM 06pa3oMm:

speedx = 5
speedy

Il
(@)

3areM MBI TaKKe MOXKEM M3MEHUTD JIOTHUKY OOHOBJIEHUSA MECTOIIONOXKEHU A

M300paKeHN B HTPOBOM I[HKJIE:

picx += speedx
picy += speedy

Mpebr usmensem plCX (I‘OPI/ISOHTa]'IbHOQ ITOJIOKEHME, MJIH ITOJTOXKEHHME ITO OCHU x)
Ha 3HAYECHHCEC speedx (I‘OPI/ISOHTQIII)HQH CKOpOCTI)), B TO BpEM KaK II€EpEMCH-
Hasd plcy (BCPTI/IKa]IbHOS ITOJIOKEHME, MJIH ITOJTOXKEHHE ITO OCH y) HN3MECHACTCA

Ha 3Ha4YeHHe [epeMeHHOM 3HaueHHne speedy (BepTHKaJbHAsA CKOPOCTB).

Yaap o uetbipe CTeHbl

ITocnennee, 0 YeM HaAM OCTATIOCH [TOAYMATh, — KaK OOHAPYKHUTh CTOJTKHOBEHHE
C TPaHMIIAMH /I BCEX YEThIpEX KpaeB OKHa (BepXHHUI M HUKHHH B JOMOJHEHHE
K IIpaBOMY M JeBoMy). CHauasa JaBafiTe I3MEHHM YCTaHOBKY IPaBOH U JIEBOH
I'PaHMUIL, YTOOBI OHU COOTBETCTBOBAIH HOBBIM pasMepaM 9KpaHa (IHpHHA dKpa-
Ha 800 muKceser), a 3aTeM BOCIIOIb3yeMCS HOBOHM TOPH30HTATBHOM CKOPOCTHIO
speedx:

if picx <= 0 or picx + pic.get width() >= 800:
speedx = —speedx
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O6parure BHUMaHHE, YTO YCTAHOBKA JIEBOH I'PAHHIIBI OCTACTCH HEU3MEH-
HOM: picx <= 0, Tak Kak 0 mo-npe;XxHeMY fABAAETCA 3HaYEHHUEM JIEBOM I'PaHH-
IIBI, KOTJIa P1cx B 1eBOM 9acTH dKpaHa. OJJHAKO B 3TOT pa3 yCTAHOBKA IIPaBOH
FpaHMIBI U3MEHUIACE: picx + pic.get width () >= 800, Tak Kak Tenepnb
mupuHa skpaHa 8§00, HO mporpaMMa Mo-IpeXHEMY HAYMHAET OTPUCOBKY U30-
OpaKeHUs B TOYKE P1CX U PUCYET €ro B [IOJIHYIO IHPHHY BIIpaBo. Takum obpa-
30M, Korza cyMma picx + pic.get width () paBuserca 800, Mpr BUANM, Kak
CMaMJIHK KacaeTcs MPaBoOro Kpas OKHA /Il PUCOBAHH .

M1 HeMHOTO M3MEHHIH JICHICTBHE, 3aITyCKaeMOe KaCaHHEM MPaBOM MJIN JIEBOI
rpanuiel. Fl3HaganpHO BEIpakeHMe BHITTIAENO Kak speed = —speed, B 3TOT pa3 MBI
3aMEHHJIN €T0 BBIpaKeHHeM speedx = —speedx. Tereps y Hac ecTb 1Be KOMIIOHEHTHI
CKOPOCTH: TIepeMeHHas speedx OyleT KOHTPOIHPOBATH ITPABOE U JIEBOE HaIIpaBJIe-
HHe CKOPOCTH (OTpHIaTe/IbHbIE 3HAYEHH A IIePeMEeHHON speedx OyayT Iepemelarsb
CMAFUIHK BJIEBO, IIOJIOKUTEIbHbIE — BIIPABO). TakiM 06pa3oM, KOra CMAFIHK yia-
psAeTCA O MPaBBIM Kpall 9KpaHa, MBI JleJlaeM 3Ha4eHHe IIepeMEeHHON speedx OTpHIja-
TEJIBHBIM, 4TOOBI H300pakeH e HA4a 10 BO3BpaIlaThes BieBo. Koraa sxe naobpaskenne
yAapseTcs O JIeBBIM KpaH 9KpaHa, MBI BHOBB JielaéM 3Ha4eHHe MepeMeHHON speedx

ITOJIOKHTEC/IBbHBIM, UYTO OIIATHb 3aCTaBUT I/1306pa)¥(eHI/Ie IIepeMEIATLCA BITPaBO.

JaBaritTe MOCTYIIHMM aHAJOTHUYHBIM 0OPa30M H € IIepeMEHHOH picy:

1if picy <= 0 or picy + pic.get height() >= 600:
speedy = —-speedy

YrobsI IPOBEPUTS, YAAPUIICSA JTH CMAMIHK O BEPXHUN Kpail 9KpaHa, Mbl HC-
I0J1b3yeM BbIpakeHHe picy <= 0, aHaJOIHYHOE BHIPAKEHUIO picx <= 0 s je-
BOrO Kpas. JI/Is BBIAICHEHHS TOTO, YAAPHIOCH 11 H300paXkeHHe O HHXHHUH Kpa
9KpaHa, HAM HEOOXOAMMO 3HATh BBICOTY 9K-
paHa asia pucosanus (600 muKceseil) U BbI-
cory usobpaxenus (pic.get height ()),
HAM TaK3Ke HY)KHO IIPOBEPHTh, He ITPEBBIIIa-
eT 1M CyMMa KOOPJHUHATBl BEPXHEH TOUKH
n300pakeHUsA picy U BBICOTHI H300paKe-
HufA, pic.get height (), BeICcOTY 3KpaHa
600 nukcenemn.

Ecnm 3HaueHMe nepeMeHHOM picy BBIXO-

ZUT 3a MpeJiesibl TUX TPAHHII, HaM He0obxo-

AUMO M3MEHHTD HallpaBJICHHE BCPTI/IKaJIbHOI‘;I
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ckopocTH (speedy = —speedy). brarogaps aTo ycraHOBKe aHUMALHS BBITIALUAT
TaK, OyITO CMaFJIMK OTCKAKHUBAET OT HIIKHETO Kpast SKpaHa U HAIIPABIAETCS BHOBb

BBEpPX JINOO OTCKAKUBAET OT BEPXHETO Kpast 9KPaHa M HAIIPABISCTCS BHU3.

Cob6epem Bce BMmecTe

Korza MbI coGepeM BCIo IporpaMmy BMecTe B ipusioxenue SmileyBounce2.py,
TO MOJTYYUM yOe[HUTeNbHY 0 AHUMAIHIO C MAYHKOM, OTCKAKHBAIOIIUM OT BCEX
JeTBIpeX KpaeB dKpaHa, IpUYeM MAYUK OyeT OTCKaKHUBATh [0 TeX IOP, IIOKA MBI

He PEIINM BBIMTU U3 NPUJIOKEHHUA.

SmileyBounce2.py

# SmileyBounce?2.py

import pygame # HacTpolka

pygame.init ()

screen = pygame.display.set mode ([800,600])
keep going = True

pic = pygame.image.load ("CrazySmile.bmp")
colorkey = pic.get at((0,0))

pic.set colorkey(colorkey)

picx = 0

picy = 0

BLACK = (0,0,0)

timer = pygame.time.Clock ()
speedx = 5

speedy = 5

while keep going: # Mrposom LUKII
for event in pygame.event.get () :
if event.type == pygame.QUIT:
keep going = False
picx += speedx
picy += speedy

if picx <= 0 or picx + pic.get width() >= 800:

speedx = —speedx
if picy <= 0 or picy + pic.get height() >= 600:
speedy = —speedy

screen.fill (BLACK)

screen.blit (pic, (picx, picy))
pygame.display.update ()
timer.tick (60)

pygame.quit () # Brxon
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OTCKOKH BBITIAZAT peaTuCcTHIHO. Eciu cMaliiiK ujieT cieBa HaImpaBo 1o Ha-
MIPaBJIEHHIO K HHMXKHEMY KPaIo TI0J] YIJIOM 45 rpajlycoB, OH OTCKOYHT OT Kpas BJle-
BO TAK:Ke C yI7oM 45 rpaaycoB. Bl MoxeTe MOIKCIIEpUMEHTHPOBATE C IPYyTHMH
3HaYECHUAMHU IIepeMeHHBIX speedx U speedy (Hanpumep, 3 u 5, 7 1 4), 4TOOHI

IpOHaOII0AATh U3MEHEHNE YIJIOB IIPH KaXKAOM OTCKOKE.

Takske mpoCTO AJA pa3BIeYEHHA BB MOXKETE 3aKOMMEHTHPOBATh CTPOKY
screen.fill (BLACK) nporpammsl SmileyBounce2.py, 4ro6bl yBUAETD Iy Th,
KOTOPBI IIPOXOJUT CMAMJIHK IO Mepe OTCKOKOB OT KpaeB dKpaHa. 3axomMmer -
mupoeams CTPOKY — 3HAUUT NIPEBPATUTH €€ B KOMMEHTAPHUM, TOJCTABUB CUM-

BOJI «pelIeTKa» B HAYAIO CTPOKH CIeAYIOIUM 0Opasom:

#screen.fill (BLACK)

OTO NPOUHCTPYKTHPYET NPOTPAMMy HTHOPHPOBATh KOMAaH/Y B 3TOH CTpPO-
ke. Terepb aKpaH He OYHINAETCS [1OC/IE PUCOBAHMS KaXKIOIO CMaFINKA — U BBI
MOKeTe YBHU/IETh Y30P, CO3/IaBaeMbIl ClelaMH, KOTOpas OCTaBJIAEeT Ballla aHHU-
Manus, Kak okazaHo Ha puc. 8.9. Tak Kak Kax/IbIH HOBBIH CMaHIHK PUCYETCA
IOBEPX MPEABIAYIIEro, Pe3yIbTaT OTPHUCOBKH BBIIJIAAUT KaK KpyTas perpo-3D-

3aCTaBKa.

Puc. 8.9. Ecnu Bbl 3aKkOMMEHTHpYETe CTPOKY, OYMLLAIOLLYIO SKPAH MOCe KAXAOro Kaapd,
TO CMAMNMK By[eT OTCTABASATL Criefbl OTCKOKOB, KOTOPbIE CO3AAAYT KPYTOH y30p
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Haura toruka o6Hapy keHHs CTOJKHOBEHHI [T03BOJIM/IA HAM CO3/aTh HJLIIO-
3HI0 TOTO, KaK TBEPJbIH CMAH/IHUK OTCKAKHBAET OT BCEX YETBIPEX KPaeB TBEPAOrO
OKHa JII1 PUCOBaHUA. DTO yydlleHHe H3HAYaIbHON BEPCHHU IIPOTPAMMBI, KO-
TOpasi MO3BOJIAIA CMAFINKY ITIOCTEIIEHHO COCKOIBb3HYTh B HeObITHE. [Tpu cosna-
HHUH UT'P, KOTOPBIE IIO3BOJIAIOT I10J1b30BaTENI0 B3AMMOAEHCTBOBATD C 3/1€MEHTa-
MU Ha 9KpaHe, a TaKKe MO3BOJIAIOT 9TUM 3JIEMEHTaM B3aUMO/I€HCTBOBATD 1Py T
C IpPyTroM, KaK, HAlI[PUMep, TEeTPHUC, Mbl HCIIOIb3YEM METOAHKY OOHAPYIKEHMUS
CTOJKHOBEHHUH U IIPOBEPKU I'PAHUIL], AaHAJTOTUYHYIO TOH, YTO MBI HCIIOIb30BAIH

NpH CO3JaHHUH 3TOH MPOTPaMMBI.

Y10 BbI Y3HANMK

B 37011 raBe BBl HAYYMIUCH CO3/[aBATh MILTIO3UIO ABHIKEHH S, KOTOPYIO MbI Ha-
3bIBaeM anumayuer. VINnosus IBHKEHHUSA CO3/1aeTCs 32 CYeT OTPHUCOBKH H30-
OpakeHUs B Pa3HBIX YYaCTKaX dKpaHa. Mbl yBUeNH, KAKUM 0OpPa3oM MOIYJIb
Pygame MoxeT MOMOYb yIIPOCTHUTE U YCKOPHUTH IPOTPAMMHUPOBAHHE UT Pl HITH
AHHUMAIMH, TaK KaK B 9TOM MOJYJI€ PeaJln30BaHbl COTHU QYHKIUH, YIIPOIAIO-
IMX pelLleHHe MPAKTHIECKH BCEX 33/1a4 UTPOBOIO IIPUJIOKEHMU S, OT PHUCOBAHMUS
Hn300pakeHNs 10 COo31aHUs 0OYCIOBICHHOHN TAMMEPOM aHUMAIIHH, U JaKe 00-
Hapy’)KeHHe CTOJIKHOBeHUH. Ml ycTraHOBHIM MOy b Pygame, 9TOOBI HCITONB-

30BaTh ero PyHKIIHH JIJIs CO3AaHUs COOCTBEHHBIX BECEIBIX IIPUIOKEHHH.

Bbl y3HamM CTPYKTY Py UI'Phl HIIM IIPUIIOKEHHU S, KOTOPbIE MBI MOXKEM CO3/1a-
BaTh ¢ OMOIIbI0 Moay st Pygame, a mMeHHO GJIOK HACTPOEK, HTPOBOH IIHKII,
06pabarbIBaIOIUI COOBITHS, OOHOBIISIOMIHI U PUCYIOMHUI IpadHKY, a 3aTeM
OOHOBIIAIOIMH ANUCILIEH, U, HAKOHeIl, OJIOK BBIXOAA.

MBsI Hauanu nporpaMMHpoBaTh ¢ Pygame ¢ pucoBaHHA IPOCTOM 3eJeHOM
TOYKH B YKa3aHHOM Y4YaCTKe 9KpPaHa, HO OBICTPO IEpPEILIN K OTPHCOBKE Ha dKpa-
He KapTHUHKH 13 (aria H300paKeHUs Ha JHCKe, XPaHAILIErocsA B TOH XKe IaIlKe,

YTO U CaMa Iporpamma.

Ber y3Hanu, uro cucteMa KoopauHAT Moy st Pygame oTimyaercs ot cucte-
MBI KoopauHat 6ubanorexu Turtle. B Pygame touka Hayana koopausar (0, 0)
HAXO/[UTCS B JIEBOM BEpPXHEM YIJIy 9KPaHa, [IPH 9TOM IIOJIOKHUTEIbHbIE KOOPAH-

HaTbl OCH ) YBCJIHMYIHUBAIOTCA IIpHY IBHKCHHUH BHH3.

B Y3HaJ/Ik, KaK MOJXHO CO3JaBaTb aHHMMall MO ITYTEM pHUCOBAaHHUA 00BEKTOB
Ha 3KpaH€, OYHMCTKH 9KpaHa M ITIOBTOPHOI'O pUCOBaAHHS TEX K€ CaMbIX 00BeK-
TOB B HE3HAYHUTEJIbHO OT/IHYAIOIIEMCA MECTOITONTOKEHMH. Mmu yBHUACIN, 9YTO

00 BEeKT pygame.time.Clock () MOXKeET CcAejaTh HAIlM aHHUMAIlUH Oosee

Tarmepsl M AHMMAUMSA: KOK nocTynun 661 OucHen? 231



CTaOUIBHBIMHU, OTPAHUYHBAS YUCI0 PUCOBAHUH AHUMAIIHH B CEKYHAY. DTO Ha-

3BIBAETCS KOJIUIECTBOM Kadpos 8 cexyroy, UIH fps.

MbI coznanu cOOCTBEHHYO IPOTPAMMY OOHAPYKEHUsI CTOJIKHOBEHHI, 4TO-

OBl IPOBEPUTD, HE «yAAPUIHCH» 1M OOBEKTHI O KpaH 9KpaHa, a 3aTeM 100aBHIN

JIOTHKY /IS BU3YaIbHON CHUMynAnuHU 3¢ ¢dekra 0OpaTHOro 0OTCKOKa 0OBEKTOB

IIyTEM HM3MCHCEHHA HaIllpaBJICHHA COOTBETCTBYIONHX IICPEMEHHBIX CKOPOCTH

(YMHOXHUB 3TH IIepeMeHHBbIe Ha —1).

IIporpammupoBaHue KpyTHIX IPHUIOKEHHUH U3 3TOM IJIaBBI Ja7I0 HAM HaBBI-

KH, KOTOPbIC ITO3BOJIAIOT HaM AC/IaTh CIACAYIOMIEE.

10.

232

YcranaBauBaTh U UCIIONB30BATh MOAYJIb pygame B COOCTBEHHBIX npo-

rpamMax Ha saseike Python.

OO6BsicHATE CTPYKTYPY HpHIOKeHUs Pygame, B TOM 4ucie 610KH Ha-

CTpOﬁKH, HT'pPOBOT'O IMKJIa K BbIXOZA.

Co3aaBaTh UTPOBOM UK, 06pabaTEIBAIOIIHI COOBITHS, OOHOBIISIONUH

U pUCYIOIINH IpaHKy, a 3aTeM OOHOBJISIOIIHI TUCIIICH.
Pucosats ¢purypsl Ha 9KpaHe ¢ IOMOIIBIO PYHKIUHI pygame . draw.

3arpy:xaTh H300paKeHUs ¢ AHUCKA C IOMOIbI0 PYHKIHUH pygame.
image.load().

PucoBarp n3ob6pakeHus U 0OBEKTH Ha dKPaHe C MOMOIIbI0 (PYHKIIUH
blit ().

CospmaBaTh aHUMALHH [Ty TeM [IOBTOPHOM OTPUCOBKH OO'BEKTOB B Pa3HBIX

y4JacTKaxX 9KpaHa.

JenaTe aHMMalMH TTTaJKUMH, YUCTBIMH U MPEICKa3yeMBIMH C IIOMOIIBIO
(byHKuym tick () Tafnvlepa pygame.time.Clock (), aTakxe orpaHu-

YHBATb KOJTHUYECTBO KaJIpOB aHHUMallMH B CCKYHAY.

OOHapy:KHBaTh CTOJIKHOBEHH A [Ty TeM CO3JaHUA JIOTHKH 1 f 114 mpoBep-
KH YCJOBUH IlepeceuyeHHs IPaHUIl, KaK, HallpuMep, B CAy4ae C yJapoM
rpaduYecKoro 0OBEeKTa O Kpall aKpaHa.

KOHTPO]II/IPOBaTb TOpPHU3O0HTAJbHYIO 1 BEPTHKAJ/TIBbHYIO CKOPOCTb ABHIKY-
OIUXCA Ha dKpaHe 00'BEKTOB nyTeM M3MEHEHHSA KOJTHUYECTBA ABHUIKEHNA

IO OCAIM X U) OT OAHOI'O KaJpa K CICAYIOLIEMY.
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3apaum No NPOorpammMmMpoOBaHUIO

[anee npuBeseHB! TpH 3afa4y, KOTOPBIE TIO3BOJIAT BAM PaCIIMPUTh 3HaA-
HHA U HaBbIKH, ITIOJTYY€HHBIC B 3TOMU IJIaBE. B MOJXKETE CKa49aTb IIPHMMEPbI
pemmenus 3anau no anpecy https://eksmo.ru/files/Python_deti.zip.

#1. Touka, MameHaIOWASA BT

Hasarite 60mee moapobHo nsyunm tpuruietel RGB. B aToit rmaBe Mo yike
nopaboranu ¢ Heckonbkumu Betamu RGB. Ecin Bs momuuTeE, TO 3€-
JIEHBIN LIBET 3ajaBajcs Kak (0, 255, 0), uepunii — (0, 0, 0) u Tak
nanee. Ha caitte colorschemer.com/online/ Beenute pasnuunsie 3Haue-
HISI KPACHOTO, 3eJIeHOTO U roxy6oro 1petos B guanasose ot 0 go 255,
9TOOBI YBUAETH, KAKHE OTTEHKH MOTYT OTOOpa’KaTh MUKCEITH BAILIETO
9KpaHa C pa3HBIM KOJIMYECTBOM KPAaCHOTO, 3€J€HOTO U roiryboro mse-
toB. HaunuTe ¢ BBIOOpa COOCTBEHHOTO TPHUILJIETA IBETA I IPOT PAMMBI
ShowDot.py. 3atem U3MeHHUTe IPOIPAMMY TaK, YTOOBI OHA OTPUCOBBIBA-
J1a TOYKY OOJBIIEro MM MEHBIIErO pa3Mepa B pa3HBIX YUaCTKaX dKpaHa.
Hakowner, nonpobyiite co3nars cayvanHbi Tpurier RGB ¢ momougsio
cbyHKuHI/I random.randint (0, 255) n14 KaxJoro U3 Tpex KOMIIO-
HEHTOB I1BeTa (He 3a0yabTe MMIIOPTHPOBATE MOAY/Ib random B BepXHeH
YaCTH IPOTPAMMEBI), C TeM YTOOBI TOYKA H3MEH1JIa CBOM IIBET KaXK/IBIN pa3
[IpY OTPHCOBKE Ha 9KpaHe. DPPeKTOM TaKUX U3MEHEHHUH OyeT TOuKa,

usMensonas uset. Hazosure cBoe nerumnie DiscoDot.py.

#2. 100 cnyuanHbIX TOUEK

B kagecTBe BTOpOTO 3aaHMA faBaliTe 3aMEHUM €JHHCTBEHHYIO TOY-
Ky Ha 100 To4ek cly4aiiHBIX [IBETOB U Pa3MEPOB, PUCYEMBIX B CTyUaHHbIX
Y4YacTKax 9KpaHa. YToOsI clie1aTh 3T0, JaBafTe CO3AaJHUM TPH MACCHBA, CIIO-

COOHBIX XpaHHUTb 110 100 3HAYEHUH /171 IBETOB, KOOPAUHAT U Pa3MepOB:

# MaccuBEL LIBETOB, KOOpPAMHAT, pas3MepoB 100 CiydalHBIX TOUEK

colors = [0]*100
locations = [0]*100
sizes = [0]*100

3aTeM 3aII0JHHUM 3TH TpH MaCCHBa C]'Iy‘{aI:IHI)IMI/I TPHUILJICTAMM I1BETA, I1a-

PaMH KOOPIAHMHAT M 3HAYeHUAMH pa3Mep/panuyc A 100 caydaiiHBIX TOYeK:

\_ .
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import random
# COXpaHMUTHL CJydyalHBle 3HAUYEeHMsS B MAacCuBax colors,
# locations, sizes
for n in range (100) :
colors[n] = (random.randint (0,255),
random.randint (0, 255),
random.randint (0, 255))

locations[n] = (random.randint (0,800),
random.randint (0, 600))
sizes[n] = random.randint (10, 100)

HaxoHerr, BMeCTO OTPHCOBKH OJHOM TOYKH B IIUK/IE while nobaBum
uuka for ana orprcosku 100 cydaiiHEIX TOUEK C UCIIOIb30BAHUEM MaC-

CHUBOB colors, locations u sizes:

for n in range (100) :
pygame.draw.circle(screen, colors[n],
locations[n], sizes[n])

Hasosure cBoe cosnanue RandomDots.py. Pe3ynsrar BeinoHeHUs 1pH-
JIOXKEHU JI0JKEH BBITTIA/IETh IPUMEPHO TaK, KaK IMOKa3aHo Ha puc. 8.10.

£ pygame window - X

Puc. 8.10. YnyyweHHas Bepcns nporpammsl, pucyroLer Touky, RandomDots.py, aaet Ham
100 Toyek cly4arHOro LBeTa M pa3Mepa B CTyHaMHBIX y4acTKaX 3KpaHa
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#3. floxxab 3 Touek

Hakowneun, nasarire npoasutem nporpammy RandomDots.py ewme Ha onuH
mar BIIEpPeJ, 3alIPOTPAMMHUPOBAB «JOXK/b» U3 TOYEK, KOTOPbIE CIUBa-
JICh 6bI, KaK KaIlJIk JOX/IAA, C npaBoro HUWXHETO yrna u HOBTOPHO I10AB-
JIAJUCH B JIEBOM BerHCM YI‘JIy. B STOIZ T'J1IaB€ BbI y3HaJII/I, YTO MbI MOJXEM
CO3aaBaTh aHMMallHIO, UBMEHAA C TCHCHHUEM BPEMCHI/I MECTOITOJIOKEHME
06’I:€KTa. MeCTOHO]IO)KCHI/Ie Ka)KILOI;I 3 TOYECK 3aIlIMCaHO y HaC B MaCCHU-
BE lOC&tiOHS, TaKHUM O6p3.30M, HN3MEHAA 3HAUYCHUA X I/I_’y KOOP,I[I/IHaT,
MBI MOJXE€M aHUMHpPOBaTh TOUKH. M3amenure nuka for u3 nporpamMmsl
RandomDots.py Tak, 9T00bI OH BEIYUC/ISII HOBbIE KOOPAMHATHI X U Y KaXK-
IO TOYKH, OCHOBBIBASICh Ha IIPeABIAYIEeM 3HAUCHHUH, HAIIPUMep, CJIe-

OYIOIHM 06pa30M:

for n in range(100) :
pygame.draw.circle(screen, colors[n], +
locations[n], sizes[n])

new _x = locations[n][0] + 1
new_y = locations[n][1] + 1
locations[n] = (new_x, new_y)

OTO M3MeHeHNe BBIUMC/IAET HOBBIE KOOPJUHATHI X U ) (lepeMeHHEIe
new XM new_y) KaXXJOH TOYKH IPH KaXKJAOM IIPOXO/ie IO UTPOBOMY LIH-
KJIy, OIHAKO 3TO MO3BOJAET TOYKAM CIIaJlaTh C HUKHETO MPaBOTO yTIJja
sKkpaHa. /laBafiTe HCIIpaBUM 9TOT HEJOCTATOK, 10OABHB IIPOBEPKY, HE Ha-
XOMATCA TM KOOPAMHATE Ka)X/JOM HOBOM TOYKH (IepeMeHHBIE NewW X
M new_y) 3a IpeJeJaMH IIPaBOM U HMKHEH IpaHUIBI dkpaHa. Ecin ato
TaK, BepHEM TOYKY OOPATHO B JIEBYIO YaCTh 9KpaHa Iepejl COXpaHEeHHEM

HOBOH KOOpAHMHATBI:

if new x > 800:
new x —-= 800

if new y > 600:
new y —-= 600

KombuHnpoBaHHbI 9 deKT 9TUX U3MEHEHHUH OyAeT 3aKII09aThCA
B CTaOHIBHOM ITOTOKE CIYYaHHBIX TOUYEK, «UIYI[UX TOXJeM» I10 Ha-
IpPaBJIEHUIO K HHJKHEH MPaBOM YaCTH OKHA, CXOJAIMIMX C 9KpaHa H I10-

ABJIAIOIMINXCSA BHOBb Y BEPXHEr'0 HMJIM JIEBOTO yrIaa sKkpaHa. Ha puc. 8.11

_/
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M300pakeHa MOCIeJOBATEeIBHOCTD U3 YeThipex Kagpos. Ha Tpex doTo-

I‘pa(bI/IHX BbI MOJKETC IPpOCIACANUTD ABHIKCHME I'PYIIII TOYCK 1O MEpE HX

InepeMemeH1A BHHU3 U BIIpaBO.

Coxpanure HoOBOe puIOKeHHe B Qarin ¢ umeHeM RainingDots.py.

[ 3 pyoame window

Puc. 8.11. Yetbipe kappa, nokassisatowme 100 cnyyaiHbix Touek,
nepemeLLaioLLMXCcsl MO SKPAHY BNPABO-BHU3
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B3AMMOJAEUCTBME C NOJIb3OBATEJIEM:
NMNOAKJNIOYAEMCSH K MIPE

B riaBe 8 MbI HCIIOIB30BaIN HECKOJIBKO QyHKINH Oubinoreku Pygame, 4To6s!
pHCOBATh Ha SKpaHe GUTYpbl U H300paxKeHMs. Mbl TakKe HAy YUIHCh CO34aBaTh
AHMMALMIO [Ty TeM OTPHCOBKU (DUTYpP B PA3HBIX yUaCTKAX 9KPaHa B Pa3HbIE MO-
MeHThI BpeMeHH. K coskaleHHIO, MBI He MOTJIH 834uM00eCnE064ms C aHUMHU-
POBaHHBIMH OOBEKTAMH, KaK, HATIPHMeEP, MBI B3AUMO/EHCTBYeM C HUMH B HTpe.
3amyCcTHB UTPY, MBI OKHJAEM, YTO CMOKEM IIEIKATH 10 0OBEKTaM, epeTacCKH-
BATh UX, [IEPEMEIATh, OUTH [10 HUM HJIH BBIBOJUTH HA SKPaH, YTOOBI HMETh BO3-

MOXHOCTb BOS,Z[CEICTBOBaTb Ha 9JIECMEHTBI UTPBI.

MHuTepakTUBHBIE IPOrpaMMBbl JAIOT HaM OILIYIICHHE KOHTPOS HaJ| [IpH-
JIOKEHHEM HJIM UTPOH, TAK KaK MbI MOKEM B3aHMOJEHCTBOBATE C IIEPCOHAXEM
HUTPBI UJIH PYTUM 0ObEKTOM IIPOTPaMMBL. DTO HMEHHO TO, Y€MY Bbl HAY YUTECH
B 9TOH IJIaBe: MBI BOCIIOJIb3YeMCsl BO3MOKHOCTAMH OnbanorTeku Pygame o6pa-
OaTEIBATH B3AMMOJEHCTBHE C TI0JIB30BATEIEM, IIPOUCXOAAIIEE C ITOMOIIBIO KOM-
[BIOTEPHON MBIIIH. DTO MO3BOIHUT CIeIATh HALIM IPOrpaMMbl Holee HHTepaK-

THBHBIMH U MHTEPECHBIMHU JJI5 I10Ib30BATE/IA.

Jlo6aBnenme NHTEPUKTUBHOCTH:
WEeNIKHU M nepeTawm

HMaBafite 106aBHM HEMHOIO MHTEPAKTUBHOCTH, TO €CTh B3AUMOACHCTBUS
C TIOJIb30BaTEeIEeM, CO37aB JIBe IIPOTPAMMBI, KOTOPBIE MTO3BONAT UM PHUCOBATh
Ha aKpaHe. B nepBylo odepenp Mbl pacUIMpUM Hallly 0a3y 3HAaHUN OHOIHOTEKH
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Pygame, Hayunmcs 06pabareiBaTh TaKHe COOBITH S, KAK I[ETYKH MBIIIBIO, U TIO3BO-
JIMM TIOJIB30BATEJIIO PUCOBATh TOYKH Ha dKpaHe. 3aTeM MBI JOOABHM [IPOrpaMM-
HYIO JIOTHKY, 0OpabaThIBAIONIYIO 110 OTAEIBHOCTH HAaKaTHE M OTIIYCK KHOII-
KM MBIIIH, 2 TAKXKE AaUM BO3MOXXHOCTH I10Ib30BATE/IIO [IEPETACKUBATDH MbIIIIb
C 3a)XKaTOW KHOIIKOM, PHCYA IIPH 3TOM Ha dKpaHe, 10 AHAJIOTHH C IIPOT PaMMOH
Paint.

Lilenuxku aNna OTPUCOBKM TOUEK

Mur cozpagum nporpammy ClickDots.py, ucrionb3ys Te sKe caMple IIaTH, 9TO
U IIpU cO3faHuU nporpamMMser ShowPic.py (c. 212), Beigenus B koge 6J0KU Ha-
CTPOMKH, UTPOBOTO [jHKIa U Beixoga. ObOparure ocoboe BHUMAHHE HA TY YaCTh
KOJIa U POBOTO IIHKJIA, B KOTOPOH 00pabaThIBAIOTCS COOBITHS, TAK KAK HMEHHO
B 3TOT y4aCTOK KOJa MBI 100aBHM BeIpaxkeHHe 1 f, KoTopoe OyseT 06pabaTsiBaTh

IIICJTYKHW MBIIIBIO.

Hacrpoiika

Janee npuBe/ieHO HECKOJIBKO IIEPBHIX CTPOK O10Ka HacTpoiiku. CoszaiiTe HO-
BBl (ain u coxpanure ero nog umenem ClickDots.py (okoHUYaTenbHAs Bepchs
IIpOrpaMMBbI TIOKa3aHa Ha puc. 210).

import pygame # HacTpoiika

pygame.init ()

screen = pygame.display.set mode ([800,600])
pygame.display.set caption("Click and Draw'")

bBiiok HacTpOMKH HaYHMHAETCs, KAK OOBIYHO, C KOMAHJ import pygame
U pygame.init (), 3aTeM MBI cO37aeM OOBEKT SCreen B KauyecTBe JUCILIes
okHa a5 pucoBaHuA. OJHAKO B 9TOT pa3, C IOMOIIBIO KOMaH/bl pygame.
display.set caption (), MBl n100aBUIU OKHY 3ar0JIOBOK, HUJIU Ha0nucs.
3aroJ0BOK OKHa ITO3BOJIUT I10Jb30BATEIIO IIOHATh, KAKYIO IPOrPAMMY OH 3a-
mycTHI. APpryMeHT, KOTOPBIH MbI lepefaeM GyHKIUU set caption (), —
9TO CTPOKA TEKCTa, KOTOPas MOABUTCA B CTPOKE 3ar0JI0BKa OKHa, KaK IIOKa3aHO
Ha puc. 9.1%

* Ha HeKOTOpBIX KOMIIBIOTEPAX 32T OI0OBOK, HAIIMCAHHBIN PyCCKUMHU OYKBAMH, MOXET OTOOpakKaThCs
HEKOPPEKTHO, I09TOMY MBI PEKOMEHYEM OCTABUTH AHIVIOA3BIUHBII 32T OJIOBOK.
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| £ click to draw

Puc. 9.1. Crpoka 3aronoska seepxy okHa nporpammsi ClickDots.py
roBopwmT nonb3osaresnto «LLlenkas m pucyri»

B ocrasreiicst 9acTu 610Ka HACTPOMKH CO3/1a€TCsI IIepeMEeHHAasi HIPOBOTO
IIUKJa, keep going, ycTaHaBIMBaeTCA KOHCTAHTA I[BeTa (B 9TOM IpOrpaMMe
MBI Oy/1leM pHCOBATh KPACHBIM IIBETOM), 4 TAK)KE CO3/JAeTCS PASHYC OTPHCOBBI-

Ba€MBbIX TOYCK.

keep going = True
RED = (255,0,0) # Tpunmer RGB mma KPACHOT'O uBera

radius = 15

Teneps faBaiiTe nepeeM K UTPOBOMY IIHKIY.

MUrpoeoi uMKI: 06pabGOoTKA LWEeNUYKOB MbIlIbIO

B namem HUI'pPOBOM IIMKJIE€ MbI JOJIXKHBI COO6H.[I/ITI) nporpamMme, Korjga ocyuie-
CTBHUTD BbBIXO, 4 TAKXKE€ — KaKHM O6p330M O6pa6aTblBaTb HaXXaTH Ha KHOIIKY

MBI

while keep going: # Mrposom LMK
for event in pygame.event.get(): # O6paborka COOBTUI
(1] if event.type == pygame.QUIT:
keep going = False
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1f event.type == pygame.MOUSEBUTTONDOWN :
spot = event.pos
pygame.draw.circle (screen, RED, spot, radius)

o0

B ctpoxe @ mbr 06pabatsiBaeM cobpiTre pygame.QUIT, ycTaHABIMBAs 3HA-

yeHHe [IepeMeHHON IHKIa keep going B False.

Bropoe Beipaxkenue if, B crpoke @, obpabarsiBaeT cOObITHE HOBO-
ro tumna: pygame.MOUSEBUTTONDOWN, cobbITHE, HACTYIIJIEHHE KOTOPOT O
TOBOPUT HaM, 4TO I1OJb30BATE/Ib HAXKAJ OAHY M3 KHONOK Mbimn. Korga 6b1
[10JIb30BATEIb HU HAXKaJI KHOIIKY MBIIIH, JaHHOE COOBITHE IIOSBUTCS B CITUCKE
COOBITHH, IOJyYaeMBbIX IPOTPAMMOI OT PYHKIUH pygame.event.get ().
Mp&r, B CBOIO OYepesb, MOKEM HCIIONb30BATh BeIpakeHHe i f Kak A mpo-
BEPKH HACTYIJIEHUS JAHHOTO COOBITHSA, TaK U A HHOOPMHUPOBAHUSA IIPO-
rPaMMBl O TOM, KaKHe JeHCTBHUs HEOOXOJUMO BBIIIOTHHUTH, €CIH COOBITHE
BCe-TaKu npousourno. B crpoke © MbI co3naeM mepeMeHHYIO Spot, KoTopas
O6yIeT XpaHHUTH X Uy KOOPJUHATEI [IOJOKEHHs YKazareas Mbrd. C moMouibio
event.pos Mbl MOXEM IOJYUYUTh KOOPAUHATEI TOYKH, B KOTOPOM IIPOHU30-
IJIO COOBITHE MIeTYKA MBIIIBIO, IPH 3TOM event — 3TO TeKyuiee COObITHE
nukiaa for. Harmme BoipakeHue 1 f TOJBKO 9YTO MOATBEPAHIIO, YTO JAHHOE KOH-
KpeTHOe cobObITHE event ecTh coOObITHE THIIA pygame.MOUSEBUTTONDOWN.
Jls1 COOBITHH MBIIIN peaTH30BaH aTPUOYT pos (B AAaHHOM ciydae — event.
pPOS), XpaHALIUI Iapy KOOPAHHAT (X, ), TOBOPSAIIYIO HaM, IJle¢ UMEHHO IIpO-
H30IIJIO JaHHOE COOBITHE MBIIIH.

V3HaB TOYKY 9KpaHa, B KOTOPOMH I1OJIb-
30BaTeab OCYM[ECTBHJI I[EJYOK MBIIIBIO,
B cTpoke @ MBI TOBOPUM IpPOrpaMMe HapH-
COBATh 3aKpAIIeHHBIH KPYT Ha IIOBEPXHO-
CTU screen, JaHHBIH KPYT JOOJIKEH OBITH
kpacHoro nBera (RED), B COOTBETCTBHU
C HACTPOHMKAaMH, HAXOAUTHCA B TOYKE SPOL

=

u uMeTh radius 15, KOTOPBEIF MBI TaKKe 3a-
Naau B OJI0Ke HACTPOHMKH.

Co6epem Bce BmecTe

EAMHCTBEHHOE, YTO HAM OCTAJIOCh CAeNaTh, — OOHOBHUTH AUCIJIEN U CKa3aTh
IpOrpaMMe, 4TO J€NaTh, KOT/JAa HACTAHET BPeMS BHIXOAMTH. [lanee npuseseHa
nonHas Bepcus nporpammsl ClickDots.py.
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ClickDots.py

import pygame # HacTpolika

pygame.init ()

screen = pygame.display.set mode ([800,600])
pygame.display.set caption("Click and Draw")
keep going = True

RED = (255,0,0) # Tpunmer RGB mia KPACHOI'O ueera
radius = 15

while keep going: # MrpoBom LMK
for event in pygame.event.get(): # OOpaboTka COOLTUN
if event.type == pygame.QUIT:
keep going = False
1if event.type == pygame.MOUSEBUTTONDOWN :
spot = event.pos
pygame.draw.circle (screen, RED, spot, radius)
pygame.display.update () # OOHOBMUTL IMUCIJIEN

pygame.quit () # Bexon

Orta mporpaMma KOpOTKas, HO OHA IO3BOJISET [10b30BATEIAM PHCOBATH
KapTUHKH 10 OJJHOM TOYKe, Kak ObLI0 moka3aHo Ha puc. 9.1. Eciau mbr xoTuM
PHUCOBATb HEIIPEPLIBHO I10 Mepe MepeTaCKUBAaHHA MBIIIH C 323KaTOU KHOIKOH,
TO HaM HYXXHO HAy4YHThCAI 00pabaThIBATh ellje OZHO COOBITHE MBIIIH Pygame.
MOUSEBUTTONUP. [laBaiite momnpobyem.

lle[’e‘TICKHIB(IHVHE‘mﬂ’l')"CK)B(IHIIH

Hasarite coznagum 6osee eCTECTBEHHYIO IPOrpaMMy AJst pucoBanust, DragDots.
Py, KoTOpas OyzeT MO3BOJATE IOIb30BATEISAM IIETKATh MBIIIBIO U [IEPETACKH-
BaTh yKa3aTeJsb A PUCOBAHHUA IIJTABHBIX HEIIPEPBIBHBIX JHHUH, KaK IIPH HC-
MOJIb30BAHUH KMCTOUYKH. MBI IOJNyYHM IJIABHOE HHTEPAKTUBHOE IIPHUIIOXKEHHE

I/ pUCOBaHMA, KaK MOKa3aHO Ha puc. 9.2.

Y1068 cO3aaTh 3TOT 3¢ PeKT, He0OXOAUMO M3MEHHUTH JOTHKY pabo-
Tel iporpammbl. B nporpamme ClickDots.py mbr o6pabarbiBanu coObiTHs
MOUSEBUTTONDOWN, IIpOCTO PUCY# KPYT B TOH TOYKE, T7ie IIPOHU3OIIIO COOBI-
THe KHOIKH MBIIIH. [/ HelpepeIBHOTO PUCOBAHMA HAM HYKHO PACIIO3HABATh
nBa coObITHA: MOUSEBUTTONDOWN 1 MOUSEBUTTONUP. I HBIMU cIOBAMH, HAM
HY’KHO Pa3JIe/IUTh IeJYKH KHOIIKOH MBIIIH HA HAXNCAMNne U 0/MNYCK C TEM, YTO-
ObI 3HATH, KOT/A TI0Ib30BATE/Ib 7EPEMACKUEAEN MBILIb (C 3a3KATOH KHOIIKOM),

a He TIPOCTO TIEPEMEIAET €€ C OTNYIIEeHHOM KHOITKOM.
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£ Click and drag to draw - X

WOw |

Puc. 9.2. Hawe npunoxenue ans 3abasHoro pucosanmns DragDots.py!

OnHuM 13 cr10coOO0B BHITOTHEHHA 3TOT'O 3aAAHHA ABJIAETCS UCIIOTb30BAHHE
ele OAHOM JIoTHYecKoH (OyeBoi) epeMeHHON-(ara. Ml MOXKeM yCTaHABIH-
BaTh JIOTHYECKYIO ITepeMeHHY0 mousedown B True BCIKHUH pa3, KOT/a M0JIb30-
BaTeJIb HA)KMMAET KHOIIKY MBIIIH, U YCTAHABIHBATh 9Ty IIepeMEHHYI0 B False,
KOTZIa IT0JIb30BATE/Ib OTITYCKaeT KHOIKY MbIIIH. B HameM UrpoBoMm nukie, eciu
KHOIIKA MBIIIN Ha)KkaTa (TO €CTh KOrJja IepeMeHHas mousedown paBHa True),
MBI MOKEM ITOJYYUTh KOOPAMHATHI yKa3aTe sl MBIIIH, YTOOBI HAPUCOBATH TOUKY
B 9TOM y4acTKe aKkpaHa. Eciu nporpamma 1ocTaTouHo ObICTPa, TO IPOLECC pH-

COBAaHHA OJOJIXKEH OBITBH CTOJIb KE IIJIaBHBIM, KaK U B IIpOIr'paMMe Paint.
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Hacrpouka

KOH6HOKa}MCTpOﬁKHﬂOHmeHBbHﬁHﬂeTprHMepHOCﬂeﬂymHHm406pa30M.

import pygame # HacTporka
pygame.init ()
screen = pygame.display.set mode ([800,600])
® pygame.display.set caption("Click and drag to draw")
keep going = True

® YELLOW = (255,255,0) # Tpunmer RGB nna XEJITOI'O useTa
radius = 15
® mousedown = False

brox HACTPOHMKM HAILETO IPHUIOKEHHUS BBITJIAAHUT TaK K€, KAK COOTBET-
CTBYIOIIHHU 610K MIPUTOKEHUA ClickDots.py, C TOU pa3HHIIEH, 9YTO B CTPOKE (1]
MBI 3a7Ja€M OTJIMYAIOLIYIOCS HaAIIKUCh, [IBET PUCOBAHMSI JKEJITBIN (YELLOW), TaK-
JK€ OTIIMYAETCA U IOCIEAHASI CTPOKa ©. JToruueckas rnepemMeHHas mousedown
6YZ[6T IS HAC (b]IaI‘OM, CUTHAJIU3UPYIOUUM IIPOrpaMMe, YTO IOJIb30BaATEb
ONYCTHJ, TO €CTh Ha)XaJjl, KHOIIKY MBIIIH.

HManee mbl 10OaBUM B Halll UTPOBOH LUK 00paboTunKy coObITHI. DTH 06-
paboTYHKM COOBITHI YCTAHOBAT 3HaYEHME IlepeMeHHON mousedown B True,
€CJIM T0JIb30BATE/Ib HAXKAT U He OTIYCKaeT KHOIKY MbIIIH, U B False, eciau
3TOTO He IIPOU3OIILIO.

Mrpoeoi uukn: o6paborka HaXxarus
M OTNYCKO KHONKMW MbILUM

HrpoBo# UK IPOrpaMMBI JOJIKEH BBITJISAETD CIEAYIOMIUM 00pa3oMm.

while keep going: # Mrposom LUKII

for event in pygame.event.get(): # O6paborTka COOBTMI
if event.type == pygame.QUIT:
keep going = False
if event.type == pygame.MOUSEBUTTONDOWN :
mousedown = True
if event.type == pygame.MOUSEBUTTONUP:
mousedown = False

if mousedown: # PucoBaHue/OOHOBJIEHME TpabuUxm
spot = pygame.mouse.get pos ()
pygame.draw.circle(screen, YELLOW, spot, radius)
pygame.display.update () # OOHOBUTH IOUCIJIEN

00000600
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MrpoBofi LUK/ HaYMHAETCS TOYHO TAK e, KaK U B APYTHX porpammax Pygame,
ofiHaKo B cTpoke @ mpu IpoBepKe TOTo, HaKajl I [101b30BaTe/Ib OAHY U3 KHO-
TIOK MBILIH, BMECTO HAYa/Ia OTPHCOBKH MBI YCTAHABIMBAEM 3HAYCHHE [IePEMEHHOM
mousedown B True @. D10 OyzieT CHrHaJIOM HallleH [IPOrpaMMe HadyaTb OTPHCOBKY.

Crenyromee BeipaxkeHue 1 f B cTpoke © mpoBepsieT, He 07y usl 11 MOJb-
30BaTeb KHOIKY MBIIIH. Eciu 9T0 mpousomnio, KoMmaHa B cTpoke @ HM3MeHHUT
3HaueHHe MepeMeHHON mousedown obpaTHO Ha False. ODTo MO3BOIUT Halle-
MY UTPOBOMY LMKJIY 3HATh O HEOOXOAMMOCTH IIPEKPATUTH PUCOBAHHE, KOT/[A

KHOITKA MbIIIIHX HE HaXKaTa.

B cTpoke @ 3aBepuraercs uKI for (KaK MOKHO BH/IETh U3 OTCTYIIOB), 4 UT-
POBOJ [IUKJI IIPOLOJIKACTCS IPOBEPKOH, HAXKATA JIM B JAHHBIF MOMEHT KHOIIKA
MBIIIH (TO €CTh BEPHO JIH yTBepkaeHHe mousedown == True). Eciu kHomnka
MBIIIN Ha)KaTa, 3HAYUT, [101b30BATEIb [IEPETACKUBAET MBIIIb, 3HAUNUT, HAM HY K-
HO MTO3BOJIUTH II0Ib30BATE/II0 PUCOBATH HA 9KPAHE SCreen.

B ctpoke @ MBI HAIPSAMYIO IIOJyYaeM TeKylee MOJOKEHHE MBIIIH C [0-
MOIIBIO KOMaHJEl SPOt = pygame.mouse.get pos (), a He mepefaeM B IPO-
rpaMMy KOOPAHHATHI TTOCAEHEr O IeTYKa MBIIIBIO, TAK KaK MBI XOTHM PHUCOBATh
B 1000 YaCTH 9KPaHa, B KOTOPYIO ITOIb30BATEIb [IEPETALIUT MbIIIb, & HE TOJb-
KO JIMIIB B TOM TOYKE, B KOTOPOH OblTa HaKaTa KHOMKA. B cTpoke @ Ml pucyem
TEeKYIIHH KPyT Ha IIOBEPXHOCTH SCreen C IBETOM, YCTAHOBJIEHHBIM KOHCTAaH-
tTo YELLOW, B TouKe (X, y) Spot, KyJa I0I1b30BATE/Ib [IEPETACKHUBAECT MbIIIb
B HACTOAILIUHI MOMEHT, ¢ paguycoM radius 15, ykazaHHBIM HaMHU B OJIOKe Ha-
crporiku. HakoHer, Mbl 3aKaHUYHBaeM IUKJ CTPOKOH @, OGHOBIIAS OKHO JHC-
rJies ¢ TIOMOIIIbI0 KOMaHAb pygame.display.update ().

Co6epem Bce BMmecTe

HOCJICI[HI/IM aaroMm, 3aBepualomurM IIporpaMmy, Kak O6bI‘IHO, CTaHET KOMaHOa

pygame.quit (). /lasee nmpuBeseHa MOIHAA BEPCHA POTPAMMBI.

DragDots.py

import pygame # HacTpouka

pygame.init ()

screen = pygame.display.set mode ([800,600])
pygame.display.set caption("Click and drag to draw'")
keep going = True

YELLOW = (255,255,0) # Tpunmer RGB mna XEJITOTO ueeTa
radius 15

mousedown = False
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while keep going: # Mrposom UMK

for event in pygame.event.get(): # OBpaboTka COOBITUML
if event.type == pygame.QUIT:
keep going = False
if event.type == pygame.MOUSEBUTTONDOWN :
mousedown = True
if event.type == pygame.MOUSEBUTTONUP:
mousedown = False

if mousedown: # PucoBaume/oOHOBJEeHME Tpabuku
spot = pygame.mouse.get pos ()
pygame.draw.circle (screen, YELLOW, spot, radius)
pygame.display.update () # OOHOBUTHL IOUCIJIEN

pygame.quit () # Beixom

ITpunosxenue DragDots.py Tak GbICTPO OTBeYaeT Ha A€HCTBHUSA [I0Ib30BATEN S,
9TO IIpy paboTe ¢ HUM MOKET CO3/aThCsl OLYII[eHHE PUCOBAHUS HEIIPEPhIBHOM
KHCTBIO, a4 He [T0CJAEeL0BATEIbHOCTBIO ToUeK. UTOOBI YBHUIETh OTAEIBHO OTpPH-
COBaHHBbIE TOYKH, IPHJETCS [IePETACKUBATH MBIIIb JJOBOJIBHO ObicTpo. Monyiis
Pygame nosBomsier co3naBats 60Jiee ObICTPble UTPHI M AHUMALIHU C O6OTBIITHM
NOTOKOM rpadukH 1o cpaBHeHHUIO ¢ rpaduron Turtle, KoTopyio Mbl HcTIONB30-
BAJIM B [IPEABIAYIIUX [VIABaX.

HecmoTps Ha TO uTO nuk;1 for obpabaTsiBaeT Kaxjoe COOBITHE [IPH KaXK-
ZIOM IIPOXOJie [0 LUKy while, KOTOPBIH AEePKUT Hallle IPUIOKEHHE OTKPbI-
TBIM, MOAY/Ib Pygame gocTaTouHo o3¢ deKTHBEeH U ONTHMH3HPOBAH [JIS TOTO,
9TOOBI BEIIIOIHATD 9TH OIEPALIUH AECATKH UM JaXKe COTHU pa3 B CEKYHAY. DTO
[I03BOJISIET CO3JaTh UJIIIO3UI0O MOMEHTAJIBHOTO JBHKEHHS U He3aMe/IUTeIbHOM
PeaKIMH Ha KaX/0€e Hallle ABMKEHHE UM KOMaH/y — OYEHb BaXKHBIH aCIIEKT
[IPU CO3JaHUU AHUMALUI U HHTEPaKTUBHBIX UTp. Moxysns Pygame roros npu-
HATH OPOIIEHHBIN BBI30B: 9TO PABUILHEIA HA6Op HHCTPYMEHTOB JJIs CO34aHMUs

[IPUIOKEHHUH ¢ MHTEHCHBHBIM HCIIONb30BAHUEM I'PadHIECKHX PpeCcypCoB.

YnyuyuweHHOS MHTEPAOKTUBHOCTDb: B3pPbIB
M3 CMOMJIMKOB

MouMm CTyfeHTaM M CBHIHOBBSAM HPABHUTCHA CO3/aBaTh OJHY AHUMALHIO —
yIAydlUleHHYI0 BepcHI0 Hporpammbl SmileyBounce2.py mox HazBaHHEM
SmileyExplosion.py. DTa mporpaMmma BBIBOAUT OTCKAKMBAIOLIMI CMaHIMK Ha HO-
BBIIT 3a0aBHBI yPOBEHb, TO3BOJIAA [1OJb30BATEIIO MIEIKATh U IIEPETACKUBATD

MBIIIDb A CO3OaHHUA COTEH OTCKAKHMBAIOII X CMaHJIMKOB CJ'IyLIaI;IHOI‘O pa3mepa,
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[ePEMENIAIONIHUXCS TI0 CIYYaHHOH TPAEKTOPHH CO CITYUYaHHOM CKOPOCTHIO. D-
(beKT 3TUX U3MEHEHHH BHITJISAUT KaK [TOKa3aHo Ha puc. 9.3. Ml nommaroso co-

3aaauM 3Ty nporpammy. OKoHYaTebHAsI BepPCHs IIPHUBeaeHA Ha C. 253.

£ Smiley Explosion *

Puc. 9.3. Hawe cnepyiowee npunoxeHme BbirASANT KAK B3PbiB BO3AYLUHbIX LAPOB
CO CMOMIMKAMM, PA3NETAIOLMXCS O BCEMY SKPAHY

Kax BbI MOKeTe BU/IeTh, Y HAC HA 9KPaHE OKAKXYTCS COTHH BO3AYIIHBIX IIIa-
POB CO CMAMIMKAMH, CKadyIHX I10 BCEMY 9KpPaHY, [I09TOMY HaM roTpebyercs
OTPHUCOBBIBATH rpadUKy OBICTPO U MIABHO JJIsI COTEH OOBEKTOB B KaXKIOM Ka-
npe. YroObI 1OOUTHCS 9TOrO, MBI BOCIIO/IB3YEMCS CIe/[yIOUIHM HHCTPYMEHTOM:
crpanToBas rpaduka.

TepMuH cnpasim NMOABUICA B SNIOXY 3apOkKAeHUs BUneourp. JIBrxkymmecs rpa-
¢prueckre 0OBEKTH Ha 9KpaHe Ha3bIBAJIHCh CIIPANTAMH, TaK KAK 9TH OOBEKTHI
CJIOBHO IJIABaJIM Ha OlpejeleHHOM (OoHe, MOL0OHO BBIMBIIIJIEHHBIM (esaM,
OT KOTOPBIX U MOJTYUYHUIH CBOE HadBaHHe . OTH Jerkue oO6beKTHl CIIPANTOBOM
rpaHMKH O3BOIHIHN CO34aBaTh OBICTPYIO U IIABHYIO AaHHMAIIHIO, C/IeIaBIIYIO
BHICOUTPHI CTOJIb MOy PHBIMH.

B monyne Pygame peannsoBana noanep:xka cipalToBoi rpaduku depes
Klacc pygame.sprite.Sprite. M3 riaBbl 8 BbI IOMHUTE, YTO KJIacc OA00eH

* C/10BO «CIIpaiiT» BOCXOAHUT K AHIIIHICKOMY sprite — «(est», OT TATHHCKOTO spiritus — «xyx». [pun. nep.
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mabI0HY, KOTOPBIH MOXKET UCIIOIb30BATHCS /IS CO3JAHHUS IPUTOLHBIX IS
MHOTOKPAaTHOTO UCIIOJb30BAHUSI OOBEKTOB, U KXK/IbIH U3 HUX OyzeT 001a1aTh
BCel MOMHOTOU QYHKIMI U CBOMCTB. B nmporpamme SmileyMove.py na c. 218
MBI MCIIOJIb30BanH Kaacc Clock, a Tak-
ke Meton tick (), 4TOOBI caenaTh HALIU
aHuUManuu 6oJiee MJIABHBIMU U MIPeCKa-
3yeMBIMH. B npuioxeHUH cO B3pEIBOM
CMaH/JIHKOB MBI BOCIIOJIb3YEMCs HECKOJIb-
KHMH IOJIe3HBIMH Kiaaccamu Pygame,
a TakXKe CO3/AaJUM COOCTBEHHBIN Kacc,
KOTOPBIH OyZeT OTCIeKHUBATD IepeMele-

HHE I10 9KpaHY KaXXAO0TI'O OTAC/JIbHO B3ATO-

ro CMaMJIHKa.

Ewe HemHoOro unpopmaumm o Ksaaccax u oonekrax

B riaBe 8 BBI y3HAIH, YTO KJIACCHI IOXOKH Ha (POPMOUKHM IJIs TIEIEHBS, 2 00b-
eKThl — Ha IeYeHbe, IPUTOTOBJIEHHOE C HCIOJb30BAHHEM HEKOH OIllpe-
nenenHoi ¢opmouku. Korga Ham Heo6X0QMMO €O3/aTh HECKONBKO CYII-
HOCTEH C MOXOXHUMHU (PYHKUHAMH U XapaKTePUCTHKAMH (Hampumep,
ABHIKYIHMECS M300pakeHUsI CO CMaMJIMKaMU Pa3HOTO pa3Mepa U B Pa3HbIX
y4acTKax 9KpaHa) U, 0COOEHHO, KOr/la HaM HEOOXOAMUMO, YTOOBI KaK/aas Ta-
Kas CYIIHOCTb COAepiKajla HeKy umHopManuio (Halpumep, pasmep, me-
CTOIOJIOKEHNE U CKOPOCTH), KJIACC MOXKET MPEJOCTABUTh HEOOXOAUMBII I11a-
6J10H /17151 co3aHus MI060ro HY)KHOTO KOJTHYECTBA 0OBEKTOB JaHHOTO THIIA.
Msl roBOpuUM, 4TO OOBEKTHl — 3TO IKIEMNAAPs. KAKOTO-TO KOHKPETHOIO

KJjacca.

B 6ubnnorexe Pygame — necsATku KJIaccoB, IpeAHA3HAYEHHBIX JJI UCITOb-
3oBaHus. [l KaIOTO Kiacca peaqn3oBaHbl COOCTBEHHbIE Mem00sl (TO, 4TO
MBI Ha3biBaeM (YHKI[MSIMHU KJIACCa), a TAKKE ampubyms. UINA 0anHbsle, TO €CTh
repeMeHHbIe U UX 3HAYEHH I, COXPaHEHHBbIE B KaXK/JOM TakoM obbekTe. B kiacce
Clock u3 rnasel 8 MeTon tick () mpeacraBiaan coboi1 (byHKLu/no, yCTaHaBJ/IH-
BAIOLIYIO KOJHUYECTBO IOBTOPEHUH aHUMAIIHY IIPY 3aJlaHHOH 4aCTOTe CMeHe
kaapoB. Yto kacaeTcss 06BEKTOB KJacca Sprite — MIABAIONIUX CMAHIHKOB,
TO B 3TOM IJIaBe HaC OyAyT HHTEpeCOBATh TAKHE UX aTPUOYTHI, KaK IOJIOKEHHE
Ha 9KpaHe, pa3Mep U CKOPOCTb JBHKEHHUs 110 OCsAM X U . VIHbIMU cioBaMH, MBI
co3aiuM KJ1acc Smiley ¢ atumu arpubyramu. Eciau Ham HeobxoquMm mabioH
IS IOBTOPHOTO MCIIOJAb30BAHMs, MBI BCEI/IA MOJKEM CO3/]aTh COOCTBEHHBIN

KJacc.
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Pasbuenue npobaeMsl UK IPOTPaMMbl Ha OO'BEKTHI, 4 3aTeM KOHCTPYH-
pOBaHME KIACCOB JJIA MOCIEAYIOUer0 BOCCO3JaHUA 3TUX O0BEKTOB ABIACT-
CSl OCHOBOH 006eKMHO-0puenmupo8annozo npozpammuposanus. O6beKT-
HO-OPHEHTUPOBAHHOE IIPOTPAMMHPOBAHHE — 3TO CIIOCOO pelieHus 3aad
C MOMOIbI0 0OBEKTOB. DTO OAMH M3 CAMBIX IOMYIAPHBIX MOAXON0B, HC-
II0JIb3YEMBIX B pa3paboTke mporpaMmHoro obecrnedenus. OgHa U3 IpUYHH
MOMYIAPHOCTH STOTO MOAXO0/A 3aKII0YAETCHA B KOHIENIIUH TOBTOPHOT'O HC-
[10JIb30BAHUA IIPOTPAMMHOTI0 Kofa. [1puzo0nocmes kK n08mopHomy ucnons30-
8anui0 O3HAYAET, YTO, CO3/AB ITOJE3HBIH KIACC OJHAKIBI, MBI MOXEM CHOBA
HCIIOIb30BATh 3TOT KJIACC B APYTOM IIpOrpaMMe, a He MHUCATh KOJ KJacca 3a-
HoBO. Hampumep, koMmaHus, pa3pabaTeIBAION[AA UT PBI, MOXET CO3/1aTh KIaCC
Card, KOTOPBIH IpeCTABIIAI Obl KAPTHI B CTAHAAPTHON Kooxe. Kaxkasiit pa3
IpY IPOTPAMMHPOBAHUY HOBOH UTPEHI, KaK, HalpUMep, baexaxkex, «[IpaHu-
a», noxkep, Go Fish u 1.11., koMIIaHM s MOKXeT HOBTOPHO UCIIOIb30BATH KJIACC
Card, 9TO 3HAYUTEIBHO COKOHOMHT BpeMs U JeHbIH. O TIHYHBIM IPUMEPOM
INpHUMEHEHHs 3TOH KOHI[EIIHUHU ABIsSeTCA Kiaacc Sprite moxayns Pygame.
Komanpa paspaboruukos Pygame cosnana knacc Sprite co MHOrumu QyHk-
[USAMH, HeOOXOAUMBIMH HaM IIPH IIPOrPAMMHPOBAHUH UIPOBOTO 0OBEKTA,
oT Geryuiero nepcoHa)a 10 KOCMHYECKOTO KOpabJIs UM MIaBAIOMMX CMa-
nuKOB. braromaps ucrnonp3oBaHUIO Kiaacca Sprite mporpaMMHCTaM Bpoje
Hac ¢ BaMH O0JIblIe HET HEOOXOAUMOCTH ITHUCATh BeCh 6a30BBIN KOJ /ISl OTPH-
COBKHM 0O'beKTa Ha 9KpaHe, 0OHAPYKEHUS CTOTKHOBEHH OO'bEKTOB U TaK Ja-
nee. Kiacc Sprite obpabareiBaeT 3a HAC MHOTHE U3 3THX (YHKIIHUH, a MBI

MOJKEM CKOHLCHTpHPOBATHCA Ha CO3JJaHHUH C €ro IIOMOIIbIO YHHUKAJIbHOTO

NPHUJIOXKEHHA.
Knacc Group — 3To Apyro¥ moJe3HBIH Kiaacc Moaynas Pygame.
Group — 3TO KJACC-KOHMelHep, KOTOPBIM MO3BONAET HAM XPaHUTh He-

CKOJIBKO 00BbeKTOB Sprite BMecTe B Buae rpynimsl. Kiacc Group momo-
raeT HaM XpaHHUThH B OJJHOM MECTE BC€ HAILIH CIPANTHl (JOCTYII K KOTOPHIM
IPOM3BOAUTCA Yepe3 eJUHBIN 00BeKT Group). DTO 0COOEHHO BaXHO, KO-
rja y Hac Ha 9KpaHe Oy/eT HECKOJIBKO [eCATKOB, a BO3MOXKHO, U COTEH IlJIa-
BAIOLIMX CIIPalTOB. B Kiacce Group Takke peaaH30BaHbI yAOOHBIE METOMIbI
1t OOHOBJIEHUS BCEX CIPANTOB B rpymmne (HaIpHUMep, lIepeMelleHHe BCexX
06BbeKTOB Sprite B HOBOE MECTOINOIOKEHHE IIPU CMEHE Kajpa), a TaKKe
nns fobaBieHNs HOBBIX 00BEKTOB Sprite, ynaneHus o6beKTOB Sprite
M3 Ipymnnsl ¥ Tak ganee. JlaBafite moCMOTpPHUM, KaKUM 06pa3oM MBI MO-
K€M HCIIOJIb30BAaTh TH KJIACCHI /ISl CO3[JaHUS MPUIOKEHHUSI CO B3PEIBOM

13 CMaMJIHUKOB.
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Certgac MBI CO31aaUM 0OBEKTH Sprite s MapUKOB CO CMAMIUKAMH. DTH
00bEKTHI OYAYT HCIOIB30BATH IPEUMYIIIECTBA CBOMCTB KJIacca Sprite mpous-
BOJHUTD OBICTPYIO AHUMALMIO 10 BCEH ITOBEPXHOCTH 9KpaHa, JaKe KOIZa B Off-
HOM KaJipe IepeMeIaloTCsl COTHH CIpatToB. f Takke yIOMAHYJI, 4TO MOJYJIb
Pygame nopnepxuBaeT rpy sl CIIpalTOB, KOTOPBIE MOTYT ObITH HAPHCOBAHBDI
1 06paboTraHbl B BU/e KONIEKIUH. I'pymine cripafiToB OygeT COOTBETCTBOBATH
TUI pygame.sprite.Group (). [laBafite B3rIsiHeM Ha OJIOK HACTPOHUKH 3TOTO

IIpHUJIOKCHHUA.

import pygame
import random

BLACK = (0,0,0)
pygame.init ()
screen = pygame.display.set mode ([800,600])
pygame.display.set caption("Smiley Explosion')
mousedown = False
keep going = True
clock = pygame.time.Clock()
pic = pygame.image.load("CrazySmile.bmp")
colorkey = pic.get at((0,0))
pic.set colorkey(colorkey)
® sprite list = pygame.sprite.Group ()

D10k HACTPOMKH BBITTISIIUT TAK XK€, KAK ¥ COOTBETCTBYIOLIHIT OJIOK [IPOrpaM-
Ml SmileyBounce.py, 3a NCKII0YEHUEM TOTO, YTO B CTpoKe @ Mbl 106aBUIN
nepeMeHHyI0 sprite list. DTa mepemeHHas OyZeT COmepKaTh HALIY IPYII-
Iy CIIpanToOB-cManaIuKOB. CoXpaHeHHe CIPAUTOB B 00beKTe Group YyIpOCTUT
M YCKOPHT BBITIOJIHEHHE TAKUX OIePaI[UH, KAK OTPUCOBKA CMAMIMKOB Ha SKPaHe
IIPH KX 10M CMeHe Ka/IpoB, IiepeMelieHHe CMaMINKOB JIJIA KaK/[OTO ITOCIeyIo-
I[eTO [Iara aHUMAIluH U JaXe IPOBepKa 1 OOHapy)KeHHe CTOJKHOBEHHI CMari-

JIMKOB JPYT C APYTOM H C JPyTHMH 0OBEKTaMHU Ha SKpaHe.

Jlst coznaHmsa 0OBEKTOB-CIIPANTOB IS CJIOKHBIX aHUMAL[HUI 1 UTP MBI CO3/1a-
ZUM cOOCTBEHHBIH KIacC Sprite, KOTOPhIN OyAeT pacuiupams, AN HAACTPAUBATD
HOBBIE BO3MOXHOCTH, Kj1acca Sprite monyna Pygame, no6apnas HoBble nepe-
MeHHbIe ¥ PYHKIIHH, KOTOPbIE Mbl XOTHM PEaTH30BaTh A/ HAIIUX COOCTBEHHBIX
cripaiiToB. MBI Ha30BeM KJIACC HALIMX CHPalTOB Smiley, 100aBUM IepeMeHHbIe
IS XpaHEHHA MECTOIONOXKEHH A KaKOr0 CMaMINKa (POS), CKOPOCTb IO OCAM X
ny (xvel u yvel), a Takke MacIITad, UM pa3Mep, KaXKIOro CMarIMKa (scale):
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class Smiley(pygame.sprite.Sprite):

pos = (0,0)
xvel = 1
yvel = 1

scale = 100

OHPCI[CJ'ICHI/IC HaIICro KJjacca Smlley Ha4YHMHAETCA C KJIIOYEBOIro Cja0OBa
class, IMOocCJj€ KOTOPOI'O YKa3bIBa€TCA UM, IPMCBOCHHOE CO3/1aBA€MOMY KJacC-

Cy, a TaK3Ke THII, KOTOPBIHM MBI pacminpseM (pygame.sprite.Sprite).

Hacrpouka cnpautoB
IMocne co3panus kaacca Smiley U MepedHCIeHHS BCEX IEPEeMEHHBIX, B KOTOPbIE
MBI XOTHM 3aIIHCATh JaHHbIE A/ BCEX CMAFJIMKOB — OOBEKTOB KJIacca, CIeyer
ITAT 110/l HA3BAHUEM UHUYUATUIAY A, AHOTIA STOT STAI TAKXKEe UMEHYETCH KOH-
cmpyxkmopom kiacca. Dto Oyner crienuaabHas GyHKI[HA, BhI3bIBAEMasA KaKIbIH
pa3 IpH CO3AHUH, U KOHCMPYuposanuu, HOBOro oobsekTa Kaacca Smiley.
Touno Tak e KaK HHUIHAIH3ALNS [IePEMEHHOM [IPUCBAUBAET 9TOM IIEpeMEH-
HOUW HavajbHOE 3HAYCHHE, PYHKUUA unuynarudayuu, _init (), Hamero
k1acca Smiley GyaeT HHHIHATOPOM HEOOXOAHUMbBIX HAM Ha4aIbHBIX 3HAUCHUI
obbexTa-crpaiita. [IBa cCHMBOJIA IOAYEPKUBAHUA 10 0OEUM CTOPOHAM HMEHU
¢yskumu  init () B aseike Python umeror oco6oe snauenue. B nannom
caydae, init () — 9TO MMs CIELHAIBHON (PYHKIIMH, HCIIOAb3YOIIEHCs
71 MHULMAJIUM3aL MY Kiaacca. B a1oil pyHKuuu Mbl pacckaxeM a3biky Python,
KaKHM 0Opa3oM ciefyeT MHUIIHATH3HPOBATh KaXKIbIH 00bEKT Kiaacca Smiley.
Kaxsii1 pa3 npu co3ganuu obbekta kaacca Smiley dpyHkums  init ()
OyneT nemath cBOIO paboOTy 3a KyJHCAMU OCHOBHOTO AEHCTBHSA, HACTPAUBAL
IlepeMeHHbIe U BBIIIOJHSS APYTHe 3a1a41
IS KaXJoro obbekra kacca Smiley.

B ¢yuxkuum  init () HaAM mo-
TpebyeTcst HACTPOUTS LieIbIH Habop mpo-
IPAMMHBIX CyIm[HOCTeH. Bo-mepBrIx, MBI
orpeenM, KaKHe rapaMeTpsl TpedyeTcs
repenaBaTh d)YHI(U;I/II/I _dinit (). s
HACTPOUKHU CHYYaMHBIX CMaUIUKOB MBI
MO3KeM Tepe/jaTh MECTOIOIOXKEHUE U Ha-
YyanapHbIE CKOpOCTH 1o ocam x u y. ITo-
CKOBKY Smiley — aTo Kjacc, a cripai-

THl CO CMAaMJHMKaMHU OyayT oObeKTaMu

tuna Smiley, IepBEIM IIapaMETPOM BCEX

250 [naea 9



byHKIMH Kaacca Oyzer cam 00bekT (crpaiT). Mbl 0603HaAYMM 5TOT OOBEKT KaK
self (caM), TaK KaK JaHHBIH OOBEKT COEPIKUT (bYHKLII/IIO __init  (),aTak-
e gpyrue QyHKIIHH, TpeJHa3HAYeHHBIE 1151 00pabOTKH COOCTBEHHBIX JAHHBIX
obwpexTa. [laBaniTe B3rasHeM Ha Kof GyHKUMH __ init ().

def init (self, pos, xvel, yvel):
(1] pygame.sprite.Sprite. init (self)
(2] self.image = pic
self.rect = self.image.get rect()
(3] self.pos = pos
(4] self.rect.x pos[0] — self.scale/2
self.rect.y = pos[l] — self.scale/2
(5] self.xvel = xvel
self.yvel = yvel
Yeroipe mapamerpa pyHKuu  init () aro: cam o6bekT (self), me-

CTOIOJIOXEHHE Ha dKpaHe, Ilie Mbl XOTHM OTOOpPa3HUTh CMAHMIUK (POS), a TAKKe
xvel u yvel, 3ajaomiye 3HaYeHHU I TOPU3OHTAIBHOHN U BEPTHKAIBHOM CKOPO-
cru. [lanee B ctpoke @ Mbl BbI3bIBAeM (DYHKIIHIO HHUIIHAIU3ALHHA OCHOBHOI'O
K1acca Sprite, 4To6sl Hall 06BEKT MOT BOCIIOIb30BATHCS IPEHUMYI[ECTBAMHU
CBOMICTB CIIpaliTOBON rpaduku 0e3 HeoOXOAMMOCTH MHUCATh AJNA HUX MPO-
IPaMMHBIH KOJ ¢ HyJsis1. B cTpoke @ Mbl mpucBanBaeM 00bekTy (self.image)
rpaduky pic, sarpyxennyio paree ¢ aucka (CrazySmile.bmp — y6enurecs,
9TO 9TOT (pafi/I MO-MIPEKHEMY HAXOJUTCS B TOH JKe IAIKe, 9TO U IPOrpaMMma),
1 [IOJIy9aeM pa3Mephl IPAMOYTOIbHHKA, cofepkarero nsobpaxkenue 100x100.

B cTpoke © Boipaxenue self.pos = pos coxpaHsAeT MECTOIOIOXEHHE, I1e-
pemaHHOe HaMU B pyHKUMIO _ init (), B COOCTBEHHYIO IIEPEMEHHYIO POS
ob6mpexTa. 3aTem, B cTpoke @, MBI HACTpaHBaeM KOOPAMHATHI X U ) IIPIMOYTOJIb-
HHUKAa OTPUCOBKH CIIPAMTa, IPUPABHUBAA UX K KOOPAMHATAM X U Y, COXPAaHEHHBIM
B POS, CABUHYTHIM Ha IIOJOBHUHY padMmepa uzobpaxenus (self.scale/2) nus
TOTO, YTOOBI IIEHTP CMaMJIHKa COBIAaZa/I C TOYKOH IeqdKka Mbimbio. Hakower,
B CTpOKe @ MbI COXpaHsieM BepTHKAJIBHYIO U TOPU30HTAIBHY IO CKOPOCTH, IIepe-
maHHble B pyHKUMIO  init () B cOOCTBEHHBIX epeMeHHBIX xvel u yvel
obbekra (self.xvel u self.yvel).

Ora QyHKIHUA-KOHCTPYKTOP __init () HacTpouT BCe HeobXomUMBbIE
mapaMeTpsl AJ1s1 PUCOBAHHUS KaKIOTO CMaM/IMKa Ha 9KpaHe, OIHAKO OHa He 00-
pabaTsIiBaeT aHUMAIHIO, HEOOXOAUMYIO JIJISI [lepeMel[eHH st CMAMJIMKOB I10 9Kpa-
Hy. /1 5TOTO HAIIUM CIIpariTaM MBI n00aBUM ellie OJIHY MOJIE3HYIO (PYHKIIHIO,
update ().
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O6HoBNEHME CNPANTORB

CrpafiTel CO34aHbI A1 AaHUMALHH, 2 MBI YK€ 3HaeM, YTO aHUMAI[HsI — 3TO I10-
KaJpOBOe OOHOBJIEHHE MECTOTIONOKEHHS TPapUUECKOrO sJIeMeHTa (IIPH KaXK JOM
IPOXOJe [0 UrpoBoMy LHKy). [l cripaiitoB Pygame peann3oBaHa BCTpOeHHas
¢dyHsruus update (), ¥ MBI MOXeEM nepeonpedesums 3Ty PyHKIHUIO — HACTPO-
HTh €€ B COOTBETCTBHH C HAIMMH [OTPEOHOCTSIMHU TaK, 4YTOOBI 3a[IPOrpaMMHUPO-

BATh [IOBEJECHHE CO3JaHHBIMU HAMHU CIIPAUTOB HYKHBIM 00pa3oM.

Hama ¢ynkuus update () goBonbHO npocrta. OGHOBIEHHS CKAYYIUX
CIPalTOB CO CMAaM/JIMKAMH JIMIIb [TOKaJPOBO U3MEHAIOT MECTOIIOJOXKEHHE KaK-
ZIOTO CIIPAaNTa B COOTBETCTBUH CO CKOPOCTBIO JBHKXEHHUA Ka)XKAOTO KOHKPETHO-
ro CMaMJIHKa, a TaKXe I1epeXBaThIBAIOT CTOTKHOBEHHA CMAMJINKOB C IPpaHHUIIEH

dKpaHa.

def update(self):
self.rect.x += self.xvel
self.rect.y += self.yvel
if self.rect.x <= 0 or self.rect.x > ¢«
screen.get width() — self.scale:
self.xvel = —-self.xvel
if self.rect.y <= 0 or self.rect.y > ¢
screen.get height () — self.scale:
self.yvel = -self.yvel

Qyurius update () NPUHUMAET TOJNBKO OJHH ITapaMeTpP — CaM OOBEKT-
cpait (self), a KoA, MepeMeIIaoNI Uil Halll CIIPAFT, OYeHb [TOXOX Ha KO aHHU-
Maluu U3 nporpammbl SmileyBounce2.py. EnuncTBEeHHOE 3aMeTHOE OTIHMYHE
COCTOHUT B TOM, UYTO MBI CChIJIAEMCsI Ha MECTOIOJIOKEHHE CIIpaiTa (x,y) depe3
self.rect.x u self.rect.y, a Ha CKOpOCThr — mocpencTBoM self.xvel
u self.yvel. Ilpu nepexBare CTOTKHOBEHHS C IPAHHUIIAMH 9KPaHA HUCIIOJIb-
3yI0TCA Cl)YHKLII/II/I screen.get width() m screen.get height (), rakum
06pa3oM, IepexBaT CTOJIKHOBEHMSI MOXKET paboTaTh IpH TI060M pazmepe 9KpaHa.

Bonbwmne M ManeHbKMe CManINKu

ITocnennsas GpyHKIMA, KOTOPYIO MBI JOOABHUM B IIEPBYIO BEPCHIO IIPHJIOKE-
HUsI, — WU3MEHEeHHUe Macumaba, Unin pa3mepa n3obpaxkenus. Mbsl BHeceM 3TO
n3MeHeHHe B QyHKUMIO  init () cpa3y mocie Koza, IPHCBaHBAIOIIErO
pic nepemenHoi self.image. CHauana Mbl HI3BMEHHUM 3HAYEHHE [IEPEMEHHOMN
scale obObekTa Ha cay4arHOe 4uca0 B Auamnaszone ot 10 1o 100 (urobsr pas-
Mep 3aKOHYEHHOTO CMaMIHKa BapbupoBaica Mexay 10X10 u 100x100). Mer

NpHUMCHHM 9TO M3MEHCHHC B pa3dMepe, TaKIKEC Ha3bIBacMOEC mpﬂHCQﬁOPM&lI/{ME’I/‘t/,
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BOCIIOJB30BABIINCH PYHKIIHEH pygame.transform.scale () crepyomum
obpazom.

self.scale random.randrange (10, 100)
self.image = pygame.transform.scale(self.image, +
(self.scale, self.scale))

@Oynxuus Pygame pygame.transform.scale () npuHumaer nsobpaxe-
Hue (Hamra mepeMeHHas self.image ¢ n3obpaxkeHHEM CMaHINKa) U pasMepbl
(Hame HOBOE CTy4YaiHOE 3HaYeHHe IlepeMeHHON self.scale B KauecTBe BHICO-
ThI U IIHPHUHBI TPAHC(HOPMHUPOBAHHOTO H300paKeHMS) ¥ BO3BPAI[AET MACIITa-
OupoBaHHOe (YMEHbIIEHHOE HJIM yBEJIHYEHHOE) H300paKeHHe, KOTOPOE MBI

COXpaHHM KaK HOBO€ 3HadeHHe nepemeHHou self.image.

Buecs mocnennee m3MeHeHMe, MBI JO/KHBI TOTYYHUTh BO3MOXHOCTD HC-
MO/Ib30BATh HAII KJIACC ClIpaiTa Smiley And pUCOBAHUSA CMAaMIMKOB CaydaH-
HOT'O pa3Mepa M CO CAYyYaHHBIMH CKOPOCTAMH I10 BceMy dKpaHy. [Ipu aTom cam
KOJl OTPUCOBKH AHAJIOTHYEH KOAY IPHUIOKEHHU st pucoBanus DragDots.py,

HO 6YI[CT HMETH HOBBIE€ BOZMOXHOCTH.

Cob6epem Bce BmecTe
,IIaJIee HPI/IBC,I[CHa ITOJTHAaA BGPCI/IH HpOI‘paMMHOI‘O Kozga HPI/I.TIO)I(CHI/IH

SmileyExplosion.py.

SmileyExplosion.py

import pygame
import random

BLACK = (0,0,0)

pygame.init ()

screen = pygame.display.set mode ([800,600])
pygame.display.set caption("Smiley Explosion")
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mousedown = False

keep going = True

clock = pygame.time.Clock ()

pic = pygame.image.load("CrazySmile.bmp")
colorkey = pic.get at((0,0))

pic.set colorkey(colorkey)

sprite list = pygame.sprite.Group ()

class Smiley (pygame.sprite.Sprite):

pos = (0,0)
xvel = 1
yvel =1

scale = 100

def init (self, pos, xvel, yvel):
pygame.sprite.Sprite. init (self)
self.image = pic
self.scale = random.randrange (10,100)
self.image = pygame.transform.scale(self.image, ¢«
(self.scale, self.scale))
self.rect = self.image.get rect()
self.pos = pos

self.rect.x = pos[0] — self.scale/2
self.rect.y = pos[l] — self.scale/2
self.xvel = xvel
self.yvel = yvel

def update(self):
self.rect.x += self.xvel
self.rect.y += self.yvel
if self.rect.x <= 0 or self.rect.x > ¢«
screen.get width() — self.scale:
self.xvel = —-self.xvel
if self.rect.y <= 0 or self.rect.y > ¢
screen.get height () — self.scale:
self.yvel = —-self.yvel

while keep going:
for event in pygame.event.get () :

if event.type == pygame.QUIT:
keep going = False

if event.type == pygame.MOUSEBUTTONDOWN :
mousedown = True

if event.type == pygame.MOUSEBUTTONUP:
mousedown = False

screen.fill (BLACK)
sprite list.update ()
sprite list.draw(screen)

(-]
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clock.tick (60)
pygame.display.update ()
if mousedown:

speedx = random.randint (-5, 5)

speedy = random.randint (-5, 5)
(3] newSmiley = Smiley (pygame.mouse.get pos(), ¢+
speedx, speedy)
(4] sprite list.add(newSmiley)

pygame.quit ()

Kon urposoro nukia nporpammer SmileyExplosion.py moxox Ha Koj pyio-
KeHUs 171t pucoBanus DragDots.py, HO ¢ 3aMeTHBIMH H3MeHEHUAMHU. B cTpoke
O Mol Be3bIBaeM QyHKIHIO update () NPUMEHHTEIBHO K CIHCKY CIIPANTOB
CO CMaMJIMKaMHU, COXpAHEHHOMY B sprite list. DTa eqMHCTBeHHasa CTPOKa
BBI30BET PYHKIIHIO OOHOBIEHH S, KOTOPAs IEPEMECTHUT KasKABIH CMATHUK Ha 9K-
paHe M IPOBEPUT CTOJIKHOBEHHS C TpaHUIAMU. TOYHO Tak e B CTpOKe @ MbI
OTPHCYeM KaKIBIH CMAFMIHMK B IPABUIBHOM MECTOIIOJIOXEHHH Ha 9KpaHe. Beero
C IIOMOIIIBIO IBYX CTPOK KOJa MOXXHO HAPHUCOBATh M OXXKHUBUTh HECKOJIBKO COTEH
CMaHM/JIHKOB — 3TO OTPOMHAaf 9KOHOMHSA BPEMEHH U JIMIIb YaCTh BCEH MOIIH

crpaiToBoi rpaduku moays Pygame.

B xone pucoBannsa mousedown Mbl TeHEpPUPYeEM CJIydYalHBIE 3HAYCHHU S I1e-
peMeHHBIX speedx U speedy ANA 3aaHHUA TOPU3OHTAIBHON U BEPTHUKATb-
HOI CKOPOCTH Ka)XJOTO CMAaJIHKa, 4 B CTpOKe © MbI cO37aeM HOBBIH CMaIHK,
newSmiley, BbI3BaB KOHCTPYKTOP Kiacca Smiley. ObpaTure BHUMaHHE, 9TO
HeT HeOOXOJMMOCTH HCIIOAB30BaTh UMA GPyHKIMKU __ init (), BMecTO aTO-
r'O MBI HCIIOJIb3yeM JIMIIb UM Kjacca, Smiley, KaxXIbIH pa3 IpH KOHCTPYHPO-
BaHUH MJIM CO3JaHHH HOBOTO 0ObeKTa Kiracca uiau tumna Smiley. @yukunun-
KOHCTPYKTOPY MBI [lepe/iaeM MOJOKEHHE YKa3aTesld MBIIIH, 4 TAKXKe TOJbKO 4YTO
CreHepHpPOBAHHOE CIydalHOe 3HaueHHe ckopocTu. Hakoner, B ctpoke @ Mbl
nobasiisieM BHOBb CO3/IaHHBIN CIIPAUT CO CMaHMJIHMKOM newSmiley u BKIOYaeM
ero B rpymnny Group ¢ uMeHeM sprite list.

MBI TONBKO YTO CO3/aMH OBICTPYIO, IJIABHYIO M HHTEPAKTUBHYIO aHUMa-
LU0 111 OTOOPaKeHUs MHOXKECTBA CIIPAMTOB € rpadUIeCKUMU CMaHIHKaMHU,
[ITABAIOLIMX [10 BCEMY 9KPaHY, OZOOHO BO3YIIHBIM [IAPUKAM, ABHIKY IIHXCS
CO CIyYailHBIMH CKOPOCTAMH BO BCeX HaIlpaBlIeHHUAX. B okoHuUaTeabHOM 06-
HOBJIEHUH 3TOH IPOrPAMMBI MBI YBHAHM elile 0oJiee 3aXBaThIBAIOIIHE U MOII-
Hble (YHKI[UH CIIPAUTOBOM IpadHKH, IlepexBaThiBaoNnre 1 0OpabaTsIBatoIre
CTOJIKHOBEHHSI.
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SmileyPop, Bepcua 1.0

B kauecTBe 3aBepuIaomiero npuMepa Mel 100aBUM ellje OJUH BaXKHBIN aCIIEKT
Becesbs B iporpammy SmileyExplosion.py, a MMEHHO — BO3MOXHOCTb «JIOTIATh»
IAPUKH/TTY3BIPHKH CO CMAMIHMKAMHU IIPH LIeJYKe TPABOHM KHOMKON MBIIIH (MK
mwemgkoM My ¢ 3axaron kaasumeil CONTROL Ha komneorepax Mac).
Oddexr aToro HoBOBBejeHU s OyJeT BHITISAAETS KaK B APYTHUX UI'PAX C JIOMA0-
IUMHUCH MIApUKaMHU, TakuxX Kak Ant Smasher, Whack-a-Mole u Tak nanee. Mot
CMOJEM CO3/1aBaTh MAPUKH CO CMAMIHKAMH, [IepeTACKHUBAsL MBIIIb C 3a)KaTOHN
JIEBOM KJIABHIIEH, U JIONATh UX (TO eCTh yOUPATh C SKpaHa) IMIETIKOM IIPABOH

KJIABUIIIEH MBIIIH HaJg OOHHM HUJIH HECKOJTbKHMMH CHpafITaMH CO CMaMJIMKAMH.

MepexBar cTONKHOBEHUM M YAGJNIEHME CNTPAMUTOB

V Hac oTaHMuHBIE HOBOCTHU: KJacc Sprite moayna Pygame mocraBnsercs
CO BCTPOEHHOM BO3MOKHOCTBIO IepexBaTa CTONKHOBEeHHH. [lna mpoBepku
CTOTKHOBEHHSA JIBYX MPAMOYTOIbBHHUKOB, COAEPKAMUX CIIPAUTEI, MOKHO HC-
nosap30BaTh GPyHKIHIO pygame.collide rect (). Jaa npoBepku cTOJK-
HOBEHHUS [IBYX KPYTIJIBIX CIIPAHTOB Mbl MOJXEM BOCIIOJb30BATHCS (YHKI[HEH
collide circle (). Ecau xe Hago MpoBepUTh CTONKHOBEHHE CIIPAHITA C €IH-
HUYHOW TOYKOH (HAIIpUMep, C ITUKCeIeM, II0 KOTOPOMY I10JIb30BaTeb IEIKHY I
MBIIIBIO), MBI MOXKEM BOCIIOJIB30BaThcsA QPyHKIMeH rect.collidepoint ()

ISl IPOBEPKU HAJIOXKEHU A, UJIM CTOJTKHOBEHHU, CIIPATa C 9TOM TOYKOH SKpaHa.

Ecnu MBI onpesenuin, 9TO MOJIB30BATE/Ib MIETKHYJ MBIIIBIO IO TOYKE, Ka-
CAOMIEHCs OLHOTO MJIM HECKOJBKHUX CIIPAHTOB, Mbl MOXEM Y/JATHTh KA AbIH
M3 9THUX CIIPAUTOB M3 rpynmbl sprite list, Be3BaB QyHKIHIO remove ().
Mbr MmokeM 06paboTaTh BCIO TOTHKY JIONIAHbS IIAPHKOB CO CMAMIHKAMHU B KOJE
obpaborurka cobsrTrss MOUSEDOWN. [l TOrO 4TOOBI IPEBPATHUTD IIPOT PAMMY
SmileyExplosion.py 8 SmileyPop.py, Mbl 3aMeHUM CJIeAYIOIIHE IBE CTPOKHU KOZIA:

1f event.type == pygame.MOUSEBUTTONDOWN :
mousedown = True

Ha ciaeayromue CEMb CTPOK KOJa:

if event.type == pygame.MOUSEBUTTONDOWN :
(1} if pygame.mouse.get pressed() [0]: # Jlemaa xHOIKa
# MBI — PMCOBATH
mousedown = True
(2] elif pygame.mouse.get pressed() [2]: # IIpaBas
# KHOMNKa MbBIIM — JIOI&Th
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pos = pygame.mouse.get pos ()

clicked smileys = [s for s in sprite list ¢«
if s.rect.collidepoint (pos) ]

(5] sprite list.remove (clicked smileys)

0

Berpaxkenue i f obpaborunka cobpiTis MOUSEBUTTONDOWN ocraercs
TEM K€ CAMBIM, C TOHM pa3HHILEH, 4TO Telepb Mbl BCTABUIN KOJ A Olpeje-
JIEHU S, KOMOpas U3 KHOIIOK MBIIIK OblIa HaxaTa. B crpoke @ MBI mpoBepseM
Ha)KaTHe Ze60z KHOIIKH MBIIIHN (1epBasg KHONKa, uHaekc [0]). Ecau aro rak,
MBI BKJIIOUaeM JOTHYeCKUH (1ar mousedown — M UIPOBOH LHUKJI OTPHUCYET
HOBBIE CMaHIUKH. B cTpoke @ MBI IpOBepsieM HaXKATHE 7pa804 KHOIIKH MBIIIH,
9Ta MPOBEPKA ABJIAETCA HAYAJIOM IIPOBEPKH TOTO, He ObIIA 1M Ha)KaTa 1papas

KHOIIKA MBIIIHM HaJl OJHUM M3 CMaHJHUKOB U3 TPyIIbl sprite list.

CHauaza, B cTpoke ©, MbI IIOJIy4aeM MeCTOIOJNIOKEHHE YKA3aTes MBIIIH
M COXPaHsEM ero B IepeMeHHOH pos. B ctpoke @ MBI HCIIO/IB3yeM [TPOrpPaMM-
HOE COKpallleHHe I/ TeHepaluy CIIMCKA CIIPaUTOB U3 TPyNnel sprite list,
KOTOpPBIE HAKJIaJbIBAIOTCH, NI CTAJTKHUBAIOTCA, C TOYKOH POS, IO KOTOPOH
MI0JIb30BATEJIb IEAKHYJ MBIIIBIO. EC/IH NpAMOYTONBHUK CIIpaliTa S U3 TPYIIIIBI
sprite list craskusaercsac TOYKOM POS, 3AMHCATh 3TOT CIIPAMT B CIIHCOK [ S ]
U COXPAaHMTh CHHUCOK Kak clicked smileys. BosMmoxHocTs co3garh onmH
CIIMCOK, KOJUIEKIIUIO UM MAaCCUB U3 APYTIOTO CIIMCKa, MAaCCHUBAa MU KOJIJIEK-
LIUH — 3TO MOIIHasg 0CODEHHOCTD A3bIKA Python, KOTOpasA CUJIbHO COKpalllaeT
06'beM KOZIa B IPHUIIOKEHUH.

Haxkowner, B ctpoke © MbI BbI3bIBaeM I10J1€3HYI0 QYHKIHIO remove () sl
Hallle TPYIIIbl CIIPalTOB Group ¢ UMeHeM sprite list. Dra dyHkius
remove () OTJUYaeTcsa OT CTAaHAAPTHOM cbyHKuHH remove () s3bIKa Python,
yAaJSIoNed OQUH 31eMeHT U3 CIIMcKa nian Kosnekyuu. OyHkruus pygame.
sprite.Group.remove () YAAIHUT n1060e KOTUYeCTBO cnpaIZTOB U3 CIIMC-
ka. B janHOM ciaydae aTa QyHKIMSA yAAJIHUT BCE CIIPAUTH U3 HAIIEH IPYIIILI
sprite list, KOTOphIE CTalKH-

BAIOTCS C TOUKOM dKpaHa, I7e MOJIb-
30BaTeJIb IeJKHYJI Mblbo. [Tocre
yOaJTeHHUs CHPaHTOB M3 IPYIIIBL
sprite list npu noBTOpHOH '
oTpucoBKe sprite list Ha ak-
paHe IpH ClaelyIolleM IPOXOAe
10 UTPOBOMY ILIUKJY IIEJKHYTbIE

MBIIIBIO CIIPAHTHI yKe OTCY TCTBYIOT
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B CITHMCKE, CJIE€AOBATEC/IBHO, IpOTpaMMa UX HE OTPUCYET. BbII‘JI}I,lII/IT 9TO TaK, CJIO0B-

HO OHH HMCYE3JIM MK MBbI JIOITHYJ/IH HUX, KaK HIApHUKH HJIHN ITYy3bIpH.

Cob6epem Bce BmecTe
Jlanee npuBeseHa oaHas Bepcus Kofia nporpammel SmileyPop.py.

SmileyPop.py

import pygame
import random

BLACK = (0,0,0)

pygame.init ()

screen = pygame.display.set mode ([800,600])
pygame.display.set caption("Pop a Smiley'")
mousedown = False

keep going = True

clock = pygame.time.Clock ()

pic = pygame.image.load("CrazySmile.bmp")
colorkey = pic.get at((0,0))

pic.set colorkey(colorkey)

sprite list = pygame.sprite.Group ()

class Smiley(pygame.sprite.Sprite):

pos = (0,0)
xvel = 1
yvel = 1

scale = 100

def init (self, pos, xvel, yvel):
pygame.sprite.Sprite. init (self)
self.image pic
self.scale = random.randrange(10,100)
self.image = pygame.transform.scale(self.image, +
(self.scale, self.scale))
self.rect = self.image.get rect()
self.pos = pos

self.rect.x = pos[0] — self.scale/2
self.rect.y = pos[l] — self.scale/2
self.xvel = xvel
self.yvel = yvel

def update (self):
self.rect.x += self.xvel
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self.rect.y += self.yvel
if self.rect.x <= 0 or self.rect.x > ¢«
screen.get width() — self.scale:
self.xvel = —-self.xvel
if self.rect.y <= 0 or self.rect.y > ¢
screen.get height () — self.scale:
self.yvel = —-self.yvel

while keep going:
for event in pygame.event.get () :

if event.type == pygame.QUIT:
keep going = False
if event.type == pygame.MOUSEBUTTONDOWN :
if pygame.mouse.get pressed() [0]: # Jlesas
# KHONKa MBI — PUCOBATH
mousedown = True
elif pygame.mouse.get pressed() [2]: # Ipapas
# KHONKAa MBI — JIONAThH
pos = pygame.mouse.get pos ()
clicked smileys = [s for s in ¢
sprite list if
s.rect.collidepoint (pos)] «
sprite list.remove (clicked smileys)
if event.type == pygame.MOUSEBUTTONUP:
mousedown = False

screen.fill (BLACK)
sprite list.update()
sprite list.draw(screen)
clock.tick (60)
pygame.display.update ()
if mousedown:
speedx = random.randint (-5, 5)
speedy = random.randint (-5, 5)
newSmiley = Smiley (pygame.mouse.get pos(), *
speedx, speedy)
sprite list.add(newSmiley)
pygame.quit ()

ITomHUTE — /17151 KOPPEKTHOHM pabOTHI IPOTPAMMBI BaM TpebyeTcs, 4TOOBI
dain ¢ uzobpaxenuem CrazySmile.bmp naxoauncs Toi ke Marke, 4TO U KOA.
Ecnu Bce 3apaboTaio — 310 porpaMma HaCTOJIbKO Becesas U yBJIeKaTeIbHasl,
4TO B Hee MOMKHO UI'paTh IpakTHYecKH Yacamu! B ciegyromest riase Mbl M3y 4HUM
9JIEMEHTHI AM3aHHA KOMIIBIOTEPHBIX UI'P, KOTOPbIE eIal0T UX Hosee HHTepec-
HBIMH, 4 TAKXKE CO3/aJUM pabOTAOMYIO UTPY C HYJIs!
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Y10 BbI Y3HONM

B aTot1 rmaBe Ml 00beAMHUIN B3AUMO/ICHCTBHE C [10Jb30BATEIEM U AHUMALIHIO
17151 CO3/JaHH S B3PBIBOB CMaHMJIMKOB Ha 9KPaHe, a TAK)Ke UCIIONIb30BAIH CIIPAUTO-
BYIO0 TpaUKy [/151 YIPOIIEHHU U YCKOPEHUS aHUMAIIUH U3 COTEH CMAMJINKOB.
M1 y3HanH, Kak CO3/1aBaTh COOCTBEHHBIH KJIacC Sprite Takum obpa3om, 4To-
ObI UMETb BO3MOXHOCTb HACTPAUBATh €0 OCOOCHHOCTH U MOBEJeHHE B COOT-
BETCTBHUU CO CBOMMH ITOTPEOHOCTIMH, B TOM YHCJIE [IEPEMEHHBIE /TSI XPAHEHS
AaHHBIX, (YHKIIHIO HHUIIHATH3AIUH U COOCTBEHHYIO (PYHKIIHIO OOHOBICHHUS.
M5! Takke y3HAJIH, KaK MacmTabupoBaTh H300paKeHHs C TOMOIIBI0 MOAY-
a5t Pygame, 4T00BI HAIIM CMAMIMKYU MOLJIM UMETh pa3Hble GOPMBI U pa3Mepshl.
Mpbr u3y4nan mpenMyIiecTBa UCIOAb30BAHHA TPYIIB pygame.sprite.
Group () AJA COXpaHEHHS BCEX CIPANTOB pajy MOCIEAYIONEro OBICTPOro 00-

HOBJICHHSA U OTPHCOBKH Ha dKpaHE.

B 3aBepuaromem nmpumepe Mbl JOOABHIIN IOTHKY [TepeXBaTa CTOJKHOBEHHI,
OCHOBAHHYIO Ha CAMHX CIIPAHTaX, YTOOBI IPOBEPHUTH, HE IMIETKHYJI JTH O30~
BaTeJIb IPaBOM KHOITKOM MBIIIH HaJ OJHHUM U3 CIPAUTOB CO CMaMJINKOM. MBI
yBH/eIH, KAK MOXXHO IIPOBEPATH HACTYIIJICHHE COOBITHH JIEBOM KHOIIKH MBIIIH
OT/IENBHO OT COBBITHIT TIPABOM KHOMKU. Y3Hau, 4To B a3bike Python peannso-
BaH MOIIHBIM MEXaHH3M JJI BBIJIECJICHUSA 3JIEMEHTOB U3 CIIHCKa Ha OCHOBE YCJIO-
BU 1f,a TakKe yBHU/eNH, KAKUM 0OPa3oM YIalsATh CIIPANTHI U3 IPYIIIB Group
C UCIIOJIb30BAaHHEM (byHKuHI/I remove ().

B sTol1 rmaBe MBI CO3/Jja/IH HECKOIBKO HHTEPECHBIX M BECEJIBIX IIPHIIOKEHHI,
BEHI[OM KOTOPBIX CTasa nporpamma SmileyPop, KOTOpyIo MBI caienaeMm ele 60mb-
1Ie moxoxen Ha urpy B riase 10. Pygame nan HaM Bce HaBBIKH, HEOOXOQHMBIE

IS IPOT PAMMHPOBAHH A 3aMeJaTeTbHBIX UTp!

ITporpammupoBaHue 3a6aBHBIX IPUIOKEHHUH B 9TOM IJIaBe AAI0 HAM HABBI-

KU [ pellleHH CIelYyIOIMX 3aad.
* Mcnonp3oBaTh cupalToBYyIO rpadUKy, HACTpauBas B COOTBETCTBHUH
CO CBOMMH NMOTPeOHOCTAMHU KJIacC pygame . sprite.Sprite ().

* M3mensats, 0OHOBIATH, PUCOBATH, TOTYYATh JOCTYI K CIIUCKY CIIPAHTOB
C IIOMOIIIBIO KJIacca pygame . sprite.Group () U ero GpyHKIHI.

* Tpaucpopmuposars n3obpaxenue, NpuMeHss GYHKIHIO pygame .
transform.scale () 4ag yBeJUYEHUA UIU YMEHBIIEHU pa3Mepa U30-

6pa)K€HI/IH B ITMKCECJIAX.

* O6HapyXHUBATh CTOJKHOBEHHS C IMOMOMIbIO (YHKIHUH rect.

collidepoint () unomo6OHBIX €M B K1acce Sprite.
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* YaasaTe CIpalThl M3 IPYHNbl Group C HUCIOIb30BaHHEM (QYHKIIHH

remove ().

\

3apaaum No NPOrpaMMHUpPOBUaHMIO

BOT TpH HPO6HCMHLIC 3aja4dM 151 paClIMpEeHH A HABBIKOB, ITOJTYY€HHDBIX
IIpY U3YYEHHH 3TOM IMIaBbl. [l 3arpy3KH IPUMEpPOB peLIeHU dTHX 3a-
nay nepeiaure Ha cait https://eksmo.ru/files/Python_deti.zip.

#1. Touku cnyyaMHOro usera

Haunure ¢ BeIOOpa cOOCTBEHHOTO TPUILIETA IBETA JJIsI HCIIOIb30BAHHA
B mporpamme DragDots.py. 3aTeM H3MEHHUTE IPOrPAMMY TaK, 4TOOBI OHa
OTPHCOBBLIBAJIa TOUKH, OKpallleHHBIE B Cy4YalHBIE IIBETA, CO3/laBas TPH-
IJIET M3 TPeX CIyYaUHBIX YHcea B fuamnazoHe oT 0 1o 255, KoTopbIH 1103-
Ke MCIIOIb30BajIcA OBl Ay 3agaHuA [BeTa. HasoBuTe Bauie HOBOe MpH-
noxenue RandomPaint.py.

#2. Pucosanme B uBerTe
JlariTe BO3MOXHOCTB [10JIb30BATE/I0 PUCOBATH ABYMsA HJIH OOJBIIHNM KO-

JIMYECTBOM IIBETOB, HCIIONb3yA OTHY U3 CAEAYIOUUX OIMIH.

* MamenariTe TeKYIUH I[BET PUCOBAHH A KaKBIH pa3, KOT/a IOIb30-
BaTe/b HAKMMaeT KIaBHINY Ha KJIaBHAType, — JT100 Ha CIy4YarHbIN
LBET, 100 Ha KOHKPETHBIH I[BET, B 3aBUCMOCTH OT HAXKXATOM KJIa-
BUIIM (HaIIpUMep, KPaCHBIH 1A KaaBumH R, rony6o ais kiaBu-

wu B v tak nanee).

PucytiTe pa3HbIMH [{BeTaMH AJIs KaXKAOH M3 KHOIIOK MBIIIH (HAITPH-
Mep, KPaCHBIH JI/151 IEBOM KJIABUIIIH, 3€JI€HBIN /I CPeAHEN U rOIy-
601 — 1151 IpaBoOM).

* Jlo6aBbTe HECKOIBKO IIBETHBIX IIPSIMOYTOJBHUKOB BHU3Y UK cHO-
Ky 9KpaHa, a 3aTeM U3MEHUTE IIPOrPaMMY TaK, YTOOBI IIPH IjeTIKe
MBIIIBIO I10 OAHOMY H3 3THUX NPAMOYIOJTbHHKOB LIBET PHCOBAHUS

MEHAJICA Ha TGKYH_[I/Iﬁ OBET NIpAMOYTOJIbHHMKA.

ITonpobyiiTe oguH UM BCe TPU MOAXOAA CPa3y U COXPAHHUTE CBOH
Hoseii1 Qaitn kak ColorPaint.py.
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#3. Bpocanue cmMaunMKoB

B monyne Pygame peanusosana ¢pyHknmusa pygame.mouse.get rel (),
BO3Bpallaonias KOJIUIECTBO 0/MHOCUMENbH020 IBUKEHHU A, TN BeTUIH-
HY, Ha KOTOPYIO H3MEHHJIOCH MTOJIOKEHHE yKa3aTe s MBIIIH 10 OCAM X
U ) B IIUKCEIAX C MOMEHTA ITOCJIENHErO BBI30OBA (i)YHKLII/II/I get rel().
Wsmenure daitn SmileyExplosion.py Tak, 4T06b B IpOrpaMMe MCIONb-
30BaJIOCh OTHOCHUTENbHOE JABHKEHHE MBIIIH IO OCAM X H ) B KadecTBe
TOPHU30HTATBHOHN M BEPTHKAJBHON CKOPOCTH KaXKJOTO CMaMJIHKa (BMe-
CTO reHepal|UH Mapel CAy4YaHHBIX 3HAYEHUH JIJ1S TepeMEHHBIX speedx
u speedy). byzer kazaTbcs, c10BHO monb3oBaTe b OpOCAET CMAMIHKH,
TaK KaK OHH OYZYT IOCTENEHHO TepATh CKOPOCTb, IEPEMEIIasCh B Ha-

IMpaBJI€HNH IICPETACKUBAHM A MbIu!

Hob6aBbTe emie OAUH peaTUCTUYHBIN 3¢ eKT, HECKOIbKO 3aMeIINB
CMaHIHKH, YMHOXHB NepeMeHHble xvel u yvel Ha YMCJIO, MEHbIIe
gem 1.0 (Hanmpumep, 0.95), B yuacTke koza update (self) KaxablH pas,
KOTZla CMaM/IMKM OTCKAKHUBAIOT OT Kpad akpaHa. C TeueHHEM BpeMeHH
CMAFIMKH 3aMeJIATCS, OYATO TpEeHHeE OT KaXXJOr0 yapa 3aCTaB/IsAET IIa-
pHKH Bce 6ospiie TepATh CKopocTh. CoXpaHHTe CBOEe HOBOE IIPHIIOKEHHE

kak SmileyTrhow.py.




<masa 10

NMPOrPAMMMUPOBAHME UIP:
KOAMHI AJif PA3BJIEMEHUA

B rmaBe 9 MbI 06beJHHUIN AHUMALIMIO ¥ B3AHMOZCHCTBHE
C TIOJIb30BATENEM /i1 CO3AAHHUA HHTEPECHOTO U BECENO-
ro NMpHJIOKeHHUA. B aT0¥ rmaBe MBI ceaeM HaJCTPOMKY
Ha 9TH KOHIIENIIIUH U 100ABUM HEKOTOpPBIE 1E€MEHTHI TH-
3al1HA UTP I/ CO3JaHUA CBOEH UIPHI ¢ HYIA. MBI 00B-
eMHUM Hallle yMEHHEe PHCOBATh aHMMAI[UH Ha dKpaHe
C BO3MOXXHOCTBIO 00pabaTEIBaTh B3aMMO/ICHCTBHE C ITOJIb-
3oBaresneM. Mrpy, HAMOMMHAIOIMY IO IMHT-TIOHT, MBI Ha30-

Bem Smiley Pong.

Bce HUTI'PpbI, KOTOpPbIE HAM CTOJIb HpPpaBATCHA, COCTOAT

13 OTIpe/Ie/ICHHBIX 31eMenmo6 Juiatina uzp. Jlanee npuse-

neHa pasbuBKa ausariHa Urpsl Smiley Pong.

Hrposoe nosie nau urpopad focka. YepHsbIil 9KpaH IpeACTaBIAET II0JTOBH-
HY CTOJIa AJf IMHI-IIOHTA.

HCJII/I " JOCTHUIKCHHA. ITonb3oBaTens nbITaeTCH Ha6paTb OYKH H I/I36C)I(3TI:

[IOTEePH KHU3HEH.

Hrposbie ¢puUrypku (epcoHa¥xu UTPbl UJIH 00BEKTHI). Y [10Jb30BATES
€CTh IIAapHK M paKETKa.
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Mexanuka. MBI 3aCTaBUM paKeTKY II€pEMENIAThCS BIIPABO-BIEBO C IIOMO-
IIBIO MBIIIH M 3aIIUIIATh HHKHIOIO IPAHUIY dKpaHa. MAYHK MOKET HadaTh

JIBUTATHCS OBICTpee TI0 Mepe YCIOMKHEHHS UTPHIL.

Pecypcel. irpoxy Oyzet npefocTaBieHO MATh JKU3HEH, HJIH IIONBITOK, YTO-

Ob1 HAOpaTh KaK MOKHO OOJIBIIIE OYKOB.

BbIU_IerI/IBGIIeHHbIC 9JIEMEHTBI HCIIOJB3YIOTCA B HUI'paX, LITO6bI 3aBJICYDb
ITIOJIB30BaTEIA. 8(1)(1)€KTI/IBHO CO3JaHHaA UI'pa IIOAPA3YMEBACT HAJTHYIHEC BCEX
9THX JJIEMEHTOB, YTO YIIPOCTHUT CaM IPOLECC UI'Pbl, HO B TO XK€ BpEMA yCJIOXK-

HHUT 3a/la49y BbIMI'PaTbh.

Pong, nsobpaxennas Ha puc. 10.1, Obl1a OJHOM M3 CAMBIX MEPBBIX APKAJHBIX
BHUJICOUTP, OTCYUTBIBAIOIIEH CBOIO HcTopHIo emte ¢ 1960-x ronos. [axe cnyctsa

oonee 40 et B Hee Bce CIe HHTCPECHO UT'PaTh.

Wikimedia Commons

Puc. 10.1. 3Hamenuras urpa Pong ans komneiotepa Atari 1972 ropa
Tetimminedt (croxet) Bepcuu urpst Pong st ogHOro Urpoka odeHs rpoct. Pa-
KeTKa IepeMeIlaeTcs BJOJIb OJHOIO Kpas dKpaHa (MBI IOMECTHM HAIIY PAKETKY

BHI/IS) H OTTAJKHBACT IIAPHK, B HAlIEM CJIy4dac — CMaMJIHK. I/IFPOKI/I MMOJy4arT
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10 OZIHOMY OYKY KaK/bIH pa3, KOTZja UM yAaeTCs OTOUTH MIAPHK, 4 IIPOITyCKas

HIapHuK, OHH TEPAIOT II0 OAHOMY OYKY (I/IJII/I )KI/ISHI/I).

OCHOBOM A/151 9TON UTPBl MBI BO3bMEM MPOrPAMMY C OTCKAKHBAIOIIUMH
cMamunukamu u3 riaasel 8. Micnonssys nporpammy SmileyBounce2.py (c. 229), mbr
y3Ke MMeeM IJIABHO aHUMHUPOBAHHBIN IAPHK CO CMAaMIHKOM, OTCKaKHBAIOI N
OT BCeX TPaHMII OKHa, a ellje 1103ab60THanch o nukiIe while, 6aarogaps KoTo-
pOMY aHUManHs OyeT BBIIIOTHATLCS IO TEX MOP, IIOKA [T0Ib30BATEb HE BBIH/ET
u3 nporpaMmumsl. s cospanus urpst Smiley Pong Mmbl 106aBUM pakeTKy, KOTO-
past OyzeT ciefoBaTh 3a IEepeMEIIeHHEM MBIIIH B/JOJIb HHKHEIO Kpas 9KpaHa.
Kpome TOro, MbI BKIIOUUM CIOfIa TIEPEXBAT CTOJIKHOBEHUH, YTOOBI BUAETD, KO-
Ila MIapHUK CO CMaMJIHUKOM yaapsercs o pakeTky. [Tocieqnum mrpuxom Oygert
HA4yaTh C HYJIA OYKOB U IATH KHU3HEH, JaBaTh [10Jb30BATENIO OJHO OYKO, KOT/a
OH yJapserT I10 MIAPHKY, © OTHUMATh OAHY JKHU3Hb, KOTJa MIAPUK OTCKAKHUBAET
ot akpana. Ha puc. 10.2 mokasaHo, B KAKOM HaIlpaBICHHUH MBI OyieM TPYAUTHCA.
Koraa Ml 3akOHYHM, OKOHYATeIbHASI BEPCHs IPOTPAMMBI Oy €T BHIT/ISA/IETh TAK,
KaK [TOKa3aHo Ha c. 276.

| &5 Smiley Pang - *

Kizun: 5 Oukm: 0

Puc. 10.2. Urpa Smiley Pong, koTopyto Mbl co3gaamm

ITepBoe, uTo MbI 106aBUM B ObIBIIEE TpUNOKeHUE SmuleyBounce.py, Gyner

pakKeTka.
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OTpMcOoBKa cTONA M UFPOBLIX PUTYPOK
B OKOHLIaTCJ'IbHOI:I BCPCI/II/I I/IFPBI pa}(eTKa 6Y,Z[€T HCPC,Z[BI/IFaTbCH BOOJIb HUXHETO
Kpasd dKpaHa BCJIC 3a ABHMIKXEHHUAMHU MbIIIH, KOI'la ITOJIb30BATE/Ib ITBITAETCA OT-

PasHTh yaap MapHKa.

Jns cos3panus pakeTku B paszaen koga «Hacrpoiika» Ham nmoTpebyeTcs BBe-

CTH CJIeyIOUYI0 HH(POPMALIHIO.

WHITE = (255, 255, 255)
paddlew = 200
paddleh = 25
paddlex = 300
paddley = 550

OTH nepeMeHHbIE TOMOTYT HaM CO3/1aTh PAKETKY, KOTOpas OyAeT UMeTb BU/
npocTtoro 6enoro npsAMoyroapHuKa mupuHo# 200 u BeicoTon 25. Ham notpe-
Oyercs, 9TOOBI KOOPAHUHATHI BEPXHETO JIEBOTO YTI/IA PAKETKH HAYMHAIHCh B TOU-
ke (300, 550), aTO cerka NpUIIOAHUMET PaKEeTKY HaJl HH)KHEH IPaHUIeH U OT-

LIEHTPHUpPYET M0 TOPHU30HTaIN Ha aKpaHe §00X600.

Oxnako MbI He OyeM pUCOBATh 9TOT IPAMOYTOJBHHK IPAMO cefdac. DTHUX
IepeMEeHHBIX Oy/ieT JOCTATOYHO AJIA OTPHUCOBKH MPSAMOYTOJbHHKA Ha dKpaHe
B [IEPBBIH pa3, OJHAKO Hallla paKeTKa JOJKHA OyAeT CeOBaTh 32 ABHKECHUAMU
mbimd. Ham HyxHO, 4TOOBI pakeTKa Obly1a OTLIEHTPUPOBAHA Ha 9KpaHe OTHOCH-
TE@JIBHO TOT'0, Ky/la IIOJb30BaTE b IBUTAET YKa3aTe b MBIIIH 110 OCH X (U3 CTOPO-
HBI B CTOPOHY), IPH 3TOM KOOPJHUHATA Y JOIKHA OBITH PUKCHPOBAHHON U CO-
OTBETCTBOBATH HUIKHEN 9aCTH 9KpaHa. [l peanusannu sToro Tpebyercs 3HATH
KOOPAHHATEI MBIIIH MO OCH X. MBI MOXKeM IOJTYYHUTh MECTOIOJOKEHHNE MBIITH
¢ IoMoIIbio PYHKIUK pygame .mouse.get pos (). B nannom crywae us xo-
OpPAMHAT, BO3BpaliaeMbiX (yHKIHEH get pos (), HaM HYXHa TOJIBKO KOOp-
arHaTa x. Tak Kak IIpH ompeieIeHMH MeCTOIOIOKEHH MBIIIH 9Ta KOOPAHHATA
YKa3bIBaeTCA IIEPBOM, MBI MOKEM IIOYYHTH ee CAeAYOmUM oOpasoM:

paddlex = pygame.mouse.get pos () [0]

ITomuure, yro Pygame nauunaem oTprcoBBIBaTh NPAMOYTONBHHUK (X, V)
B IIPeAOCTABAEHHOM HAMH TOYKE, OCTAaBIIAACA YaCTh IPAMOYTOJbHHKA PUCYeT-
cA IpaBee M HHMJKE 9TOM TOYKMU. [I1 IeHTpOBKM paKeTKH OTHOCHTEIBHO MECTO-

ITOJIOKEHHM A yKa3aTeasd MbIIIKM HaM HCO6XO,Z[I/IMO BbIYECTD IIOJIOBUHY HIMPHHBI
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PaKETKH U3 €€ KOOPAHHATHI X, YTO IIOMECTHUT yKa3aTC/Ib MbIIIIN Ha CEpEANHY

PaKeTKH:

paddlex -= paddlew/2

TCHCPI), Korja HaM M3BECTHO, 9YTO LICHTP paKETKH BCETrAa 6YI1€T HaXOOHUTbhCA
TaM K€, I'’I¢ ¥ YKa3aTe/Ib MbIIIIH, B UMTPOBOM IIHMKJIE€ OCTAJO0Ch TOJIBKO HApHUCOBATb

NpAMOYTOJIbHHK PaKETKH Ha dKpaHe:

pygame.draw.rect (screen, WHITE, (paddlex, paddley, /
paddlew, paddelh))

Ecnu BeI o6aBuTe Te TpHU CTpOKH Iepes GpyHKuuel pygame.display.
update () Buukie while nporpammel SmileyBounce.py, a B pa3aen HACTpOH-
KM fo0aBUTE LIBET pakeTku, nepeMeHHrle paddlew, paddelh, paddlex
1 paddley, BB YBUAUTE, YTO PaKETKa 6y/:[eT CJIeIOBATh 32 MEpeMEIEHUAMU
Bammedt Mbiy. OHAKO MMOKA YTO MIAPUK He Oy/eT OTCKAKHUBATh OT PAKETKH, TaK
KaK MBI ellle He BBEJH B IPOIPAMMY JIOTHKY IIepeXBaTa CTOJKHOBEHHH IapHKa
u pakeTKH. MBI c/le1aeM 3TO B CIeAYIOIEM IIare.

Yuer oukos

VYueT 04KOB — 3TO TO, YTO JieJIaeT UT'Py HHTepeCHON. basinel, ;KU3HH, 3Be3bI — BCe,
9TOOBI BBI HE HCIIOIb30BAIN UL y4eTa OYKOB, JaeT I10Jb30BATEIO OLIYIIEeHHE 10-
CTHOKEHHS IO Mepe HabTIoIeHH 32 POCTOM OYKOB. B Hameit urpe Smiley Pong mbr
XOTHM, YTOOBI IT0JIB30BATEJIb [TOJYYa/I OFHO OUKO KaXK/IbIH Pa3, KOT/a IAPUK yaapsi-
eTCs O PAKeTKY, U TepsA OAHY KU3Hb BCAKUH Pa3, KOTZla He CyMeJI IIOMMATh IAapHK
U TOT yJAPHJICS O HH)KHIOIO TpaHHIY sKpaHa. Hamreir cienyromert 3anadeir 6yger
106ABUTH B IPOrPaMMY JIOTHKY, OJIarofapsi KOTOPOH MIAPHUK OTCKaKHUBaJ OBl OT pa-
KETKH, a [I0Ib30BATE/Ib [TOJYYal OYKH, 4 TAKIKE T JJOTHKA JO/UKHA BBIUUTATh OAHY
JKH3HB BCAKHH Pa3, KOTa IAPHK yAapsAeTCs O HHKHHUN Kpal skpaHa. Ha puc. 10.3
[IOKA32HO, KaK MOJKET BBITVIS/IETh Ballla UT'Pa, KOT/a [10Jb30BATe/Ib HAOPAI HECKOIb-

k0 04uKkoB. OBpaTrTe BHUMaHHE, YTO AUCIUIEH OYKOB ObIT OOHOBIIEH /10 8.

Kak MBI yxe yIOMHUHAIH paHee, Mbl HAYHEM HI'PY C HYJIEBBIM KOJTHYECTBOM
OYKOB U ITATHIO )KU3HAMH, YCTAHOBHB 3TH ITapaMeTpsl B pasjere koja «Hactporika»r.

points = 0
lives = 5

NMporpammupoBaHue Urp: KOGUHT NSt PA3BIIEYEHUS 267



£ smiley Pang - *

Kz 5 Oukn: 8

Puc. 10.3. Mpu oTckoke Wwapmka oT pakeTku mbl Byaem yBenamymsaTs
KOJIN4eCTBO OYKOB MOJib30BATEJISA

Manee HaMm HeOOXOAHMMO MPUAYMATh, KAKHUM 00pa3oM yBeJTMYHNBATh 3HAUE-

HUE NepeMeHHOM points U yMeHbIIaTh 3HaYeHHe TepeMeHHoN 1ives.

BbluMTAOHME XXU3HHU

[laBaiiTe HaUHEM C BEIYUTAHUA KU3HH. MBI 3HaeM, 4TO, €C/IH MIAPUK yAapAeTCca
O HMKHIOIO TPAaHMIY 9KpaHa, 3Ha4YHT, II0JIb30BaTe/lb HE CMOTI €0 MOMMaTh pa-

KeTKOI;I, COOTBETCTBEHHO, OH JOJI’KEH ITOTEPATh OAHY KHU3Hb.

Jna nobaBneHNs TOTHKH, OTHUMAIOLIEH OJHY KH3Hb, €CJIH MapHUK yAaps-
eTCs O HIDKHIOI IPAaHUILY 9KPaHa, MBI JOJKHBI pa3OUTh Hallle BeIpaxeHue if,
OTBevalollee 32 OOHAPYKeHHe CTOJKHOBEHHUH C BepXHEH U HH)KHEH IpaHHIa-
Mu aKpaHa (1f picy <= 0 or picy >= 500), Ha ABe 9acTH U OOHAPYIKHUBATH
CTOJIKHOBEHHA C BEPXHUM M HIDKHHUM KpagMH oTAenbHO. Ecnu mapuxk ynaps-
eTcs O BepXHIOIO TpaHHIy 9KpaHa (picy <= 0), HaM HY’KHO, 4TOObI OH [IPOCTO
OTCKAaKHBaJI 0OpaTHO, IO9TOMY MBI H3MEHHMM HallpaBJleHHe CKOPOCTH IMIapHKa

10 OCH Y C IIOMOIIBIO BEIpaKeHUA —speedy:

picy <= 0:
speedy = —-speedy
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Ecnu ke mapuxk ypapsietcs o HHUKHHN Kpail akpaHa (picy >= 500), Ham
HYJKHO BBIYECTb OJHY JKH3Hb U3 IIEPEMEHHON 1ives, a 3aTeM BBIIIOTHUTH OT-
CKOK Ms4a:

if picy >= 500:
lives — =1
speedy = —speedy

Hrak, npobieMa ¢ BEIYUTAHHEM XXH3HH peIlieHa, Telepb HaM HY)XHO IIpH-
AyMatTh, KaKUM 0Opasom gobasnats ouku. B pasgene «SmileyPop, sepcus 1.0»
Ha C. 256, MBI BHUZEJIH, 9TO MOAY/Ib Pygame coepKUT PYHKIIHH, YIIPOI[AION[HE
obHapyxenue cronkHoBeHuil. Ho pas Mbl coznaem urpy Smiley Pong ¢ nyus,
AaBafiTe TIOCMOTPHM, KAKMM 00pa3oM MOKHO HAIIHCATh COOCTBEHHBIN KOJ A/
0OHapy KeHHA CTOJIKHOBEHHHI. DTOT KO MOKET IIPUTOJUTCA B Oy Ay IIHUX [IPH-

JOKEHHUAX, ITIO9TOMY HaIlMCaThb €0 — [10JIE3HBIN OMBIT peUIeHUA HpO6JI€MbI.

Brem pakeTKoM No WAPUKY

st TOro 94TO0OBI MPOBEPHUTD, HE YAAPUIICA JH IIAPUK O PAKeTKy, HaM CIIepBa
HeOOXOJUMO MPeJCTaBUTh, KAKUM OOpPa3zoM MOXKET TaKOM KOHTAKT LIApHUKa
u pakeTku npousonTu. [Ilapuk MoxeT ynapHUTBhCS O BEpXHHUH JIEBBIH YT O pa-
KeTKH JIN0OO O MPaBbIH BEPXHUH yIOJI, HJIH XK€ MIAPHK MOXET OTCKOYHUTH IIPIMO
OT BEepXHEU I'PaHU PaKeTKH.

Korza BeI paspabaTbiBaeTe JIOrHKY OOHAPYKEeHH CTOJIKHOBEHHH, OYeHb I10-
JIe3HO OKa3bIBAETCSI HAPHUCOBATh BCe Ha OyMmare 1 0003HAYUTD YIJIBI U [PAHH,
BO3MOXKHBIE CTOJIKHOBEHHS C KOTOPBIMH HeobxoauMo nposepsats. Ha puc. 10.4
[I0Ka3aH HAOPOCOK, COIePIKAII U PAKETKY U IBa CIy4ast CTOTKHOBEHHUSI IIAPHKA
C yIJIaMH PaKeTKH.

(picx, picy) (picx, picy)
\ \\
=-sas =y ‘P-\-f—!
:/ :w i/ 1
V9,0 ‘e @
[ty (paddlex, paddley) k\
M: \ ,V :

.- . -

(91'”?\ ] I mcm?}

\
(paddlex, paddley) ' paddlew

Puc. 10.4. [Isa cny4as CTONKHOBEHMS PAKETKM M LUAPMKA CO CMAMIMKOM
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Tak xax HaM HeoOXOLUMO, YTOOBI I1a-
PHK OTCKaKMBAJI OT PAKETKU JOBOJIBHHO
PEeaTUCTUIHO, TO HYKHO [IPOBEPATH CIIY-
4ay, KOTZa [eHTP HIKHEH 4acTH [IapHUKa
IIPOCTO KACAETCA YIJIOB PAKETKH 10 KPasM
cieBa u cupasa. Ham cnenyer ynocrose-
PHUTHCS B TOM, 9TO [10Jb30BATENb [IOTYIUT
OYKO, M KOT/Ia IIAPHK OTCKOYHT HATIPAMY IO

OT BEPXHEM I'PaHH PAKETKH, U B TOM CJIy-

Jae, KOrja Mmapuk OyzaeT oTOUT yriaamMu
pakeTku. 11 93TOTO HEOOXOAHUMO MPO-
BEPUTH, YTO MECTOIOJOXKEHHE IIaPHKA
10 BEpTHKAJHU COOTBETCTBYET HUXHEH YaCTH 3KpaHa, Ile HAXOQUTCA paKeT-
Ka, U, €CJIH 3TO TaK, MbI JJOJI)KHBI BBIACHHTD, [I03BOJIAET JIM ITOJIOKEHHE IapHKa

I10 TOPHU30HTAIHN OTOUTB ero paKCTKOI:I.

B nepsyrto ouepens maBaiiTe BRIACHHUM JIMANla30H KOOPAMHAT X, B PAMKAaX KO-
TOPOTO MbI CMOXeM TOBOPHUTD O TOM, YTO LIAPHK YAAPHIICA O PaKeTKy. Tak kak
cepeAMHAa MApHKa OyAeT COOTBETCTBOBATD IIOJIOBUHE €TI0 MIMPHHBI, OTCUUTHIBAS
OT BEpXHEro JeBoro yria (picx, picy), 3aaiuM IMHUPHUHY OIapHKa B Ka4eCTBE
IepeMeHHOH B pa3jese Kojia npuaoxenus «Hacrporkm».

picw = 100

Kax noxasano Ha puc. 10.4, mapux MOT yIapHUTbCsA O BEPXHUI JIEBBIH YT OJI
PaKeTKH, KOTZIa P1CX IJIIOC MTOJOBHHA INHPHUHBI KAPTUHKH (picw/2) KacaeTcs
paddlex — KOOPAMHATEHI X JIEBOTO yI/Ia PaKeTKH. B Kozie MBI IpOBEpHIIH OBI BBI-
IIOJIHEHHE 9TOT'O YCIOBUSA, C/leIaB ero 4acThio BeipakeHus 1f: picx + picw/
2 >=paddlex.

MEr ncrionb3yeM ycloBHE 60bute uin pasHo, TAK KaK MIAPHK MOKET HaXO-
IAUTBCA IIpaBee (majblie, 4yeM paddlex 10 OCH Xx), HO TeM He MeHee KacaThCs pa-
keTku. Cirydail ¢ yIJIOM — 3TO BCETO JIMIIb IIEPBBIH TUKCEJIb, 32 KOTOPBIH UTPOK
IIOJy4aeT OYKO IPH yJjape MAYMKA O PaKeTKy. Bce koopanHATH X, HAXOAAIHeCA
MEXY JIeBBIM H IIPABBIM YIJIAMH, CUUTAIOTCA LEHCTBUTEAPHBIMHU, IO3TOMY 3TH
KOOPJHHATHI JOKHBI HE TOJIBKO OTOUTH MIAPHUK OOPATHO, HO U IPUCBOUTH UT'-

POKY OIHO OYKO.

Kax mbr moxem BHACTb HAa pUCYHKE, 4TOOBI HAUTHU cnyqaﬁ KaCaHH ITpaBO-

ro BEpXHEro yrja, HaM HeOOXOZHMO, YTOOBI KOOpPAHHATA CepeJMHBI MaPUKa,
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BBIYHCJIAEMAst KAK p1cx + picw/2, GblIa MeHbIIEe MK PaBHSIACH KOOPIHHA-
Te IIPABOr0 BepXHero yria pakeTku. [Ipu aTom koopanHara mpaBoro BepxHero
yIJla paKeTKH BBIYHC/seTCA Kak paddlex + paddlew (HadagbHas KOOpJHUHATA
X PAKeTKH ILIIOC MHUPUHA PakeTKH). B kone 310 OyzeT BHIIIAAETh Kak picx +

picw/2 <=paddlex + paddlew.

MEe1 MOXeM MPOCTO MOMECTUTD 3TH /IBa BRIPAXKEHHA B OHO BhIpaxkeHue if,
OJIHAKO 3TOT'O HE COBCEM JOCTaTOYHO. DTH KOOPAHUHATHI X TOKPLIBAIOT BECh K-
PaH OT JIEBOT'O /IO IIPABOTO YTJIa paKeTKH, a TAKXKe cBepXy BHHU3. Ecmm Mbr onpe-
IeJTUM TOJBKO KOOPAMHATEI X, HAII HIAPUK MOXET HAXOJUThCH B TIOOOI TOUKe
10 OCH ), TIO3TOMY HaM HEOOXOZHUMO CY3UTh 001aCTh JOMYCTHMBIX 3HAYCHUH.
Henocrarouno 3HaTh, YTO MAPHUK HAXOAUTCA B 20pU3OHMAbHbLX TIPEJIENIaX pa-
KETKH, HaM TaKXe HeOOXOIHMO 3HATh, YTO OH HAXOJHUTCA B 8ePMUKAILHOM -
I1a30He KOOPAMHAT Y, KOTOPbIE ITO3BOJIMIIN OBl €My YAAPATHCA O PAKETKY.

Mp51 3HaeM, 4TO BepXHsASA TPaHb PAKETKH HAXOAMUTCA Ha ypoBHe 550 nukcesnen
B HAIIPABJIEHHU OCH Y, PAJOM C HHKHEH I'PaHbIO 9KpaHa, TaK KaK pasjesa Kojaa
«Hacrpoiikn» BraouaeT cTpoky paddley = 550, COOTBETCTBEHHO, OTPHCOBKA
MpsAAMOYTOJIbHUKA HAUMHAETCH B 9TOM KOOPAHUHATE ) U IPOAOJIKAETCA BHU3 Ha 25
[TUKCeJIed — BBICOTY PaKeTKH, COXPaHEHHYIO B llepeMeHHON paddleh. Mel 3Ha-
eM, 4TO BBICOTA HallleH KapTUHKHU cocTaBisgeT 100 nukcesen, naBanTe COXpaHUM
5Ty MH(OPMALIMIO B [IEPEMEHHOM pich (0T aHIIMICKOTO picture height — «BbICO-

Ta PUCYHKa»), KOTOPYIO BKJIIOYHMM B pasziesl ¢ HacTporKamu: pich = 100.

Jlns Toro 94ToOB KOOpAMHATA Y HM)KHEH YaCTH HAIIero IIapHKa Kacauach
BepXHEH IPaHU PaKeTKH, HAM HYXHO, YTOOBI CyMMa ITOJIOKEHUS P1Cy U BBICO-
THI pUCyHKa pich (picy + pich) 6bira Gosblie HIH paBHSIACH KOOPAUHATE
paketku (paddley). HacTs BeipaxkeHus i f, oTBevaromas 3a MpoOBepKy yaapa
mapHvKa O PaKeTKy B HaIlpaBJE€HUU OCH ), BBII/IA-
nema G6bl cienytomum obpasom: if picy + pich
>= paddley. OgHako 3TO ycioBHe caMo 1o cebe
[TO3BOJIUT LIAPUKY OBITH B 11060 TOUYKE, KOOPAH-
HaTa y KOTOpoH Goublie 3HadeHHs paddley, gaxe
Ha HM)KHEH T'paHHIe 9KpaHa. MBI He XOTHM, 4TO-
ObI I1OIB30BATEIIb [1OYYaJ OUKH 3a yJap pPaKeTKOM
10 MIAPHKY IIOCJIE TOrO, KAK TOT KOCHYJICSA HH)XHEN
IPaHHIBI 9KPaHa, I09TOMY HaM HeOOXOJUMO elle
OIHO BBIpaXkeHHE 1f: OHO YCTAaHOBUT MaKCUMaJb-

HOE€ 3HAa4YCHHE KOOPAHHATHI )Y, 3a KOTOPOE MBI COIJIaC-

HBI JaBaThb ITOJIb30BATE/IIO OYKH.
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EcrecTBeHHBIM BBIOOPOM /151 3aJaHUST MAKCUMAJIBHOTO 3HAYEHUS KOOPAH-
HATbI y MOIJIa ObI OBITH HYIKHASA IPaHb PaKeTKH, WK paddley + paddleh (ko-
OpAHHATA )y PaKeTKH ILTIOC ee BbicoTa). OQHAKO, eCIM HHUKHSAA TOYKA MapHKa
y’Ke HaXOMTCS HHKe HHKHEH I'PaHH PAKETKH, ITOJb30BaTe b HE JJOJKEH IOy~
9aTh OYKH 32 yAAp [0 MAPHUKY. TakuM 06pa3oM, HaM HYKHO, YTOOBI 3HAUEHHE
BBIpAXXEHHSA picy + pich (HHKHAAL TOYKA MIAPHKa) OBLIO MEHBIIE UM PaBHS-
Jock paddley + paddleh, uHbpIMU c10BaMU — picy + pich <= paddley +
paddleh.

Ham ocTamocs npoBepUTh BHIIIOTHEHHE elfe ogHOTO ycaosus. [TomHuTe,
YTO WMIAPHK M PAKETKa BUPTYaIbHbIC, OHU HE CYIIECTBYIOT B PeaJbHOM MHUPE,
y HUX HEeT peabHBIX KpaeB 1 OHU He B3aHMOJAEHCTBYIOT APYT C APYTOM, KaK
B3aMMOZEHCTBOBAIN OBl peasbHble UI'POBbIe (pUTrypku. Mbr Moriu 65l mpose-
CTH PAKETKOH CKBO3b IIAPHK, KOIJ]A OH OTCKAKMBAET OT HHIKHETO Kpas dKpaHa.
OpHaKo MBI He XOTHM IIPUCBAUBATh [I0Jb30BATENI0 OYKH, KOT/Ia Y HAC €CTh BCE
OCHOBAaHMS [10JIAraTh, YTO OH yIyCTHJI mapuK. [ToaToMy, mepes TeM Kak mpH-
GaBJATH OJHO OYKO, MBI ZOJIKHBI yOEIUTHCS, YTO MIAPHK HAIIPABIIAETCS BHUS,
KpOMe TOr0, 4TO OH JOJIKEH HAXOAUTHCS B BEPTHKAIBHOM H TOPH30HTATBHOM
AHNaTa3oHe pakeTKH. MBI MOXeM CKa3aTh, YTO MIAPHK ABHIKETCS [10 HAIllpaBJe-
HUIO K HHJKHEH YaCTH 9KpPaHa, eCJIH ero CKOpOCTh 1o ocu Yy (speedy) Gonblie
Hyns. Korna speedy > 0, mapuk ABHIXETCA B MOJOKUTENIbHOM HaIllPaBICHUH
10 OCH .

Tereps y Hac eCTb repedeHs BCEX YCIOBUH, KOTOPbIE MBI BKJIIOYHM B [BA BbI-

paxeHHsA if, YTOOBI IPOBEPUTD, YAAPHJI JIH [IOIb30BATE/Ib PAKETKOMH I10 MIAPHKY:

if picy + pich >= paddley and picy + pich <= paddley + ¢
paddleh and speedy > 0O:

if picx + picw / 2 >= paddlex and picx + +
picw / 2 <= paddlex + paddlew:

B IIEpBYIO O04Y€peib MbI IIPOBEPAECM, HAXOAUTCH M MIApHK B BEPTHKAaJIbHOM
AHAIa30OHEe, B KOTOPOM OH MOJKET KOCHYTBCA PaKE€TKH, a TaKIKC ABHIKETCA I OH
BHH3, 4 HC HaBECPX. 3aTeM MBI MNpOBEPACM, HAXOAUTCS JIM IApHUK B TOPHU30HTAJIb-

HOM HaIla30HE, B KOTOPOM OH TaKIKE€ MOXET KOCHYTbCA PaKETKH.

B ob6ounx BeipaxkeHHAX 1 f cOCTaBHBIE YCIOBHS HEIAI0T BHIPAKEHUS CIHII-
KOM JJTMHHBIMA — M OHH He MOT'YT YMECTUTbCA Ha aKpaHe. CHMBO 0OpaTHbII
cJler, + TO3BOJISIET HAM MPOJOJIKUTH JTHHHYIO CTPOKY TEKCTa, [IepeHecs ee
Ha HOBYIO CTPOKY. BbI MOXKeTe HanMcaTh JIMHHYIO CTPOKY KOJja Ha OJHOH CTPO-
Ke, 1160 BB MOKETE [TePEHECTH KOJ| TaK, YTOOBI OH ITOMECTHJICS Ha 9KpaHe, s
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9TOrO B KOHI[E CTPOKE HEOOXOJUMO IMOCTABUTH CUMBOJ OOpaTHBIN ciell, \,
Ha)XaTh k1aBumy Enter u mpomo/KUTh KOX Ha claeAylolnel cTpoke. B aton
rJaBe B KOJle UT'P €CTh HECKOJIBKO ITHHHBIX CTPOK, [IO3TOMY BbI Oy/eTe BH-
IeTh OOpaTHBIE CICHIN B HECKOJBKHUX JIUCTHHTAX Koja. IIpocro momHuTe, 410
Python npouuraer Bce cTpoku, pasaeneHHble OOPATHBIM CJENIEM, KAK OTHY

CTPOKY KOZIa.

Jo6asnenue TouKu

[laBaiiTe co3aiuM MPOrpaMMHYIO JOTHKY /i1 OTCKOKA MIapHKa U IPUCBAMBa-
HUA 04Ka. UTOOBI 3aBepUINTH JOTHUKY HallleH paKeTKH, MBI JOOABUM ellle Be

CTPOKH IIOCJIE IBYX BbIpaskeHH 1if:

if picy + pich >= paddley and picy + pich <= paddley + ¢
paddleh and speedy > 0:
if picx + picw / 2 >= paddlex and picx + +
picw / 2 <= paddlex + paddlew:
points += 1
speedy = —-speedy

J06aBUTh OYKH OYeHDb IIPOCTO: points += 1. VIaMeHUTh HarpaBIeHHE ABH-
KEeHHI IIAPHUKA TaK, YTOOBI 3TO BBIIIALEIO, CIOBHO OH OBITT OTOUT PaKeTKOH, TOXKe
HECJIOKHO: HAM HYKHO JIMIIb PeBEPCHPOBATH CKOPOCTH [0 HAIIPABICHHIO OCH )

TaK, YTOOBI LIAPUK OIIATH HAYaJ [IOJHUMATECS BBepX: speedy = —speedy.

Ber MOxeTe 3aIyCTHTL IPOTPaMMY C BHECEHHBIMH U3MEHEHHUAMH U IIPOHa-
O/1107aTh, KaK IIAPHK OTCKAKHBAeT OT pakeTKH. Kax/p1i1 pas, korga paketka ObeT
10 IIAPHKY, BBl 3apabaTbiBaeTe OJHO OYKO;
Ka’KJIBIM pa3, KOIJja MIApUK IOoMaZaeT MUMO
PaKeTKH, BBl TepsAeTe OLHY XKHU3Hb; HO Ha 3K-
paHe MBI 9TO ele He oTobOpaxaem. [laBafite

c/ieslaeM 3TO B CJIeYIONIEM Iare.

OrTo6parxeHMne oUKoB
y HacC €CThb H€O6XOI[I/IM8.H nporpaMmMHast J10-

THUKa OJId IlO63.B]ICHI/IH OYKOB U BBIYHMTAaHUA

KH3HEH, OHAKO MBI €llle He BUJAHUM OYKH
Ha 9KpaHe BO BpeMsa HUTpel. B aTom pasgerne
MBI HAPHCYEeM TEKCT Ha 9KpaHe, YTOOHI Ipe-

JOCTAaBUTD ITOJIB30BATE/IAM O6paTHYIO CBA3b

BO BpeMA UI'PbI, KaK ITOKa3aHo Ha puc. 10.5.
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£ Smiley Pong - *

Kusum: 4 Oukn: 32

Puc. 10.5. Smiley Pong, Bepcus 1.0, ctaHosuTcs HacToswes urposn!

HamuMm nepseiM marom OyzeT codpaTh CTPOKY TEKCTa /ISl OTOOpaKeHHA.
B 06praHoM BHEOHT pe Ha 9KpaHe OTOOPaKaeTCs KOJTMYECTBO OUYKOB M OCTABIIMXCS
xusHel, HanpuMep: Kusnu: 4, Ouxu: 32. V Hac yxe eCTb IIepeMEeHHBIE C KOTHYe-
cTBOM XM3HeH (1ives) u obmuM KoIndecTBOM 04KOB (points). Bee, uto Ham
ocTaeTcs clieJaTh, — BOCIIONb30BAThCA PYHKIHEH str () 1A npeoOpa3oBaHUA
STHX YHCEJI B UX TEKCTOBBIC SKBUBATEHTHI (5 cTaHOBUTCS "5") 1 10OABUTH TEKCT,

HOHCHHIOHIHIZ, YTO O3HA4YaIloT HI/I(i)pI)I B KaXKJOM ITPpOXO/JI€ 11O UT'POBOMY IIHKJIY:

draw _string = "Xwmsum: " + str(lives) + "Ourm: " +
str (points)

Harmra crpokoBas nepemenHas 6yneT nmeHoBaTbcsA draw _string u Oyzer co-
Jilep3KaTh TEKCT, KOTOPBIHM MbI XOTUM HAPHCOBATh HA SKPaHe, OTOOpaKas JaHble /I
II0JIb30BaTEIeH BO BpeMs UTPHL. JI1s TOro 4ToOBl HAPHCOBATh TEKCT, Y HAC JAOJIK-
Ha OBITH IIepeMEeHHAsA HIH 00BEKT, IIOJKIIOYeHHAs K MOAYJIIO OTPUCOBKH TEKCTA
pygame. font. ITo-anrnumiicku cnoBo font o3HadaeT «wWpUPT», HIH «FAPHUTYPa
upudTa», KHBIMH CJIOBAMU — CTHJIb PUCYEMBIX CUMBOJIOB, HatipuMep Arial nin

Times New Roman. B pasnen «Hactporiki» koma 106aBbTe ClIeAYIONMIYIO CTPOKY:

font = pygame.font.SysFont ("Times", 24)
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OTo BeIpaKeHHE CO3/1aeT IIepeMEHHYIO ¢ UMeHeM font, KOTopas O3BOIUT
HaM HapHCOBaTh Ha dKpaHe Pygame TEKCT HIpI/I(l)TOM Times pasMepoM 24 TOYKH.
Ber MOKeTe yBEMMYHUTD UJIM YMEHBIIUTL pa3Mep TEKCTa B BaIlleH IIpOrpamMMe,
OJHAKO cerYac pasMep 24 HaM OTJIHMYHO nozpomzet. Jlasee Mbl HapucyeM cam
TEKCT. DTa KOMaH/a JOJKHa ObITh 1OOaBIEHA B HUTPOBOM IIHKJI CPa3y IIOCe
00 bABIEHUA draw string. Yr0681 HapHCOBATh TEKCT HAa OKHE, MBI CHadasa
JOJKHBI HAPUCOBATh CTPOKY TeCTa Ha cOOCTBEHHOH IIOBEPXHOCTHU C ITIOMOUIBIO
(byHKuHI/I render () co3gaHHOrO HaMHU oOBbekTa font:

text = font.render (draw string, True, WHITE)

OTo BBIpaKeHME CO3/AET IEPEMEHHYIO C HMEHEM text A/t COXpaHEeHHUs 110-
BEPXHOCTH, COZiepiKaliei Oeble MUKCEIH, COCTABIISIONHME BCe OYKBbI, IIU(PLI
Y CMBOJIBI HatleH cTpokH Tekcra. Clieyomum marom 6yzet nosydeHue pa3me-
poB (IUMpHHA U BBICOTA) STOH MOBEpXHOCTH. bosee nnuHHbIe cCTpOKH OyayT 00-
paboTaHBI TaK, YTO 3aHMYT HOJIee MIMPOKHE IPOCTPAHCTBA SKPAHA, /ISt OTPHUCOB-
KI )K€ KOPOTKHX CTPOK ITOTpeOyeTCst MeHblIIIe TUKCeIeH. AHATOTHIHBIH IPUHITUIT
paboraet 1 a7t Oosmbinx U MeHbIHX mpudToB. CTpoka Tekcta OyzneT obpaboTa-
Ha Ha [IPSIMOYTOJIBHOM TIOBEPXHOCTH, [T0O9TOMY MbI Ha30BeM IIEPEMEHHY IO, Xpa-
HAINLYIO IPAMOYTONBHHK, COJIEPKALIHHI PUCYEMYIO CTPOKY, text rect*:

text rect = text.get rect()

Komanzma get rect () HMOBEPXHOCTH TEKCTA BEPHET pasMephbl PUCYEMOH
cTpoku. Jlanee MBI OTLEHTPHPYEM IO TOPHU3OHTAIN TEKCTOBBIH MPAMOYTOIb-
HUK text rect Ha akpaHe. Jlins aToro Bocnonsdyemcs arpubyrom.centersx,
KpPOMe TOT'0, YTOOBI TEKCT OBIIO JTydlle BUJHO, MBI IOMECTHM TEKCTOBBIH IIpsi-
MoOyTOJpHUK Ha 10 mHKcesel HUKe BepXHel IpaHULBI 9KpaHa. [lanee npusene-

HBI IBE KOMaH/bI /15 YCTAHOBKH MECTOIIOJIOXKEHM AL

text rect = screen.get rect() .centerx
text rect.y = 10

Tenepb HaCTaja0 BpeMs HApUCOBATh I/1306p3.>I(eHI/IC text rect nHa akpane.
CrenaeM MBI 3TO C IOMOIILBIO (byHKLu/II/I blit (), KOTOPYIO MBI YK€ UCIIOJIb30-
BaJIU 715 I/1306pa>KeHI/IH pic:

* Ortanen. rectangle — npamoyronsuux. [Tpun. nep.
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screen.blit (text, text rect)

ITocne stux usmenenus urpa Smiley Pong crasa moxosxa Ha KI1aCCHYECKY IO
BEpPCHIO UT'PHI, TOJBKO BMECTO IIAPHKA UCTIONB3yETCA CMAMIHK. 3aITyCTHTE IIPH-
JIO)KeHHEe — U Ha dKpaHe BBl YBUJJUTE HEUTO ITIOXOKee Ha TO, YTO U300paKeHO

Ha puc. 10.5. Ml Ha BepHOM Iy TH K CO31aHHUIO UTPBI Ka4eCTBA apKa/bl!

Cob6epem Bce BmecTe

s cozmaHus 3TOM UTPHl HAM TOTPeOOBAIOCH UCIIOAB30BATH MHOTO HAaBbI-
KOB IporpamMmupoBanus. IlepemeHHbIe, IIUKIIBI, YCIOBUSA, MATEMAaTHKa, Ipa-
¢duka, 06paboTKa COOBITHI — MPAKTHUYECKH BeCh Hall HAOOp MHCTPYMEHTOB.
Hrper — 3T0 npUKIOYEHHE U /151 UTPOKa, U Auas nporpammucta. Cosganue
HUTPBI — IIPOILLECC CIOKHBIN, HO 6JIATOXAPHBIN: MBI MOKEM CO3/1aBaTh IeMMILIEH
B COOTBETCTBHH C HAITMMH JKEJTAHHUAMH U 3aTeM JJeJTUThCA UM ¢ Apyrumu. Moum
CBIHOBBAM MOHpaBuaack Bepcus 1.0, OHU TakKe Jaad MHE MHOTO UZeH /1A pac-

HIHpeHU UTPHl U co3faHusA Bepcuu 2.0.

Ianee npusenena nonnas sepcus 1.0 SmileyPongl.py.

SmileyPongl.py

import pygame # HacTporka

pygame.init ()

screen = pygame.display.set mode ([800,600])
pygame.display.set caption("Smiley Pong")
keepGoing = True

pic = pygame.image.load("CrazySmile.bmp")
colorkey = pic.get at((0,0))

pic.set colorkey(colorkey)

picx = 0

picy = 0

BLACK = (0,0,0)

WHITE = (255,255,255)

timer = pygame.time.Clock()
speedx = 5

speedy = 5

paddlew = 200
paddleh = 25
paddlex = 300
paddley = 550

picw 100
pich = 100
points = 0

276 [nasa 10



lives =

5

font = pygame.font.SysFont («Times», 24)

while keepGoing: # VI'pPOBOWV LIMKJI

for event in pygame.event.get () :
if event.type == pygame.QUIT:
keepGoing = False
picx += speedx
picy += speedy

if picx <= 0 or picx + pic.get width() >= 800:

speedx = —speedx
if picy <= 0:

speedy = —-speedy
if picy >= 500:

lives -=1

speedy = —-speedy

screen.fill (BLACK)
screen.blit (pic, (picx, picy))

# OTpucoBka pakeTKu

paddlex = pygame.mouse.get pos() [0]

paddlex -= paddlew/2

pygame.draw.rect (screen, WHITE, (paddlex, +
paddley, paddlew, paddleh))

# I[poBepka OTCKOKa OT PaKeTKM
if picy + pich >= paddley and picy + pich <= <
paddley + paddleh and speedy > 0:

if picx + picw / 2 >= paddlex and picx + picw / 2 <= ¢
paddlex + paddlew:

points += 1
speedy = —-speedy

# OTpucoBKa TeKCTa Ha SKpaHe
draw_string = "XmsHu: " + str(lives) + " Oukm: " +
str (points)

text = font.render(draw_string, True, WHITE)
text rect = text.get rect()
text rect.centerx = screen.get rect() .centerx

text rect.y = 10

screen.blit (text, text rect)
pygame.display.update ()
timer.tick (60)

pygame.quit () # Beixon
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I'efimriielr mpaKTHYECKH 3aBEPLIEH: MAPHUK OTCKAKUBACT OT PAKETKH, OUYKH
YBEIHYIHUBAIOTCS, HIPOKH TEPSAIOT KU3HH, €CJIH YIYCKAIOT [IAPHUK U TOT YAAps-
eTCs O HIDKHHI KpaH 9KpaHa. lereps MOpa3MbICIUTe HAZl TeM, KaKHe yIydlie-
HUS BBl XOTE/IHU ObI BHECTH, IPOPabOTAIITE TOTUKY U TONPOOyTe 106aABUTD KO/
B Bepcuio 1.0, 4TOOBI c/le/1aTh UTPY ele HHTepecHee. B ciaenyomem pasiese Bl
nobaBUTe TpU HOBBIE (DYHKIIMH s CO3AAHUS IOTHOCTHIO HHTEPAKTUBHON BH-

ZEOUT PBl, KOTOPOM CMOKETE MOJENUTHCA C JPYTHMH.

Ycno)XHeHMe U KOHEel, Urpbi:
Smiley Pong, Bepcus 2.0

B Bepcuio 1.0 urpst Smiley Pong Bnionne moxno urpars. Urpoku moryT Habu-
paTh OYKH, TEPSATh JKU3HHU U BUAETh CBOM mporpecc Ha akpane. OgHako y Hac
ele HeT OJHOTO Ba)KHOTO aCIIeKTa: KOHIA UTpHl. Eie oquH MOMEHT, KOTOpPOTO
He XBaTaeT HallleH UTpe, — OIYIIEHHEe YCIOKHEHUS 3aJa4H 110 XOAY UTPbl. MBI
no6asum caenyromue Gpyaknuu B sepcuio 1.0 urpst Smiley Pong ans cospanus
Bepcuu 2.0: criocob 1mokasaTh, YTO Urpa MPOUTPAHA, KOTAA [IOIb30BATEIb TEPs-
eT MOCJIEAHIOI0 KHU3Hb, CIIOCO0 HAYaTh UTPY MOBTOPHO Oe3 HeOOXOAMMOCTH 3a-
KPBIBATh [IPOTPAMMY, a TAKKe CIIOCOD YBEJUUNUTH CIOKHOCTD [10 Mepe MPOAO0II-
JKeHMs UTpbl. MBI oodepenHO 106aBUM 3TH (PYHKIIHUH, TIOCTEIIEHHO CO3/aBast
HHTEPECHYI0, 3aXBaThIBAIOIIYIO UI'PY B jKaHpe apkagbl! OKoHUYaTeIbHAS BEPCHS

npuBeseHa Ha c. 283.

Konewy urpbi

Hrpa Bepcun 1.0 HUKOr/a He MpeKpaliagach, TAK KaK Mbl He JOOABJIAIH B IIPO-
IrPaMMy JIOTHKY, 06pabaThIBAIONY 0 OKOHYAHHE UT'Pbl. MBI 3HaeM yClIOBHE, BbI-
IMOJTHEHHE KOTOPOI'o Tpe6yeTCH MNpOBEPHUTL: CAHUTACTCA, YTO UT'Pad 3aKOHYHJIACD,
KorJa y ITOJb30BaTE/Isd HE OCTAJIOCh JKU3HEH. TCHCPI) HaM HYXHO IIpUAyMaTb,

9TO AcJIaTh, KOI'la I1I0JIb30BATEJ/Ib ITIOTEPAJI ITIOCJACAHIOO KHM3Hb.

IepBoe, uTO HYXHO ClleaTh, — OCTAHOBHUTD UTPY. MBI He XOTHM 3aKPBIBATh
IIPOTPaMMY, OJJHAKO XOTHM IIPEKPATUTb ABH)KEHHE MA4Ya. BO-BTOpPBIX, HAM HY k-
HO M3MEHUTH TEKCT Ha dKpaHe, YTOOBI COOOIIUTE IT0IB30BATEISM O 3aBEPIICHUH
HUT'Pbl, U BBIBECTH KOJHYIECTBO HAOPAHHBIX OYKOB. MBI MOXeM BBIIIOTHHUTE 00a
3aflaHMA C TIOMOIIIBIO OJHOTO BhIpaxkeHUs 1 f cpasy mocie oObABaeHU draw

string I OTPUCOBKH TEKCTA C KOJTHUYECTBOM JKHM3HEH M OUKOB:

if lives < 1:
speedx = speedy = 0
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draw_string = "lrpa okoHuYeHa. KOJIMUECTBO OUKOB: "
+ str(points)

draw string += ". Haxumre F1, UTOOH CHI'PaTh ele +
pas.

"

OO6HyIHB 3HaYeHUS MepPEMEHHBIX speedx U speedy (COOTBETCTBEHHO
TOPU3OHTAJbHAA U BEPTHKAJbHAS CKOPOCTD), MBI IPEKPATHIIN ABHIKEHHE IIa-
puka. ITonp3oBaTens Bee ele MOXeET IepeMeIaTh PAaKETKY 110 9KPaHY, OAHAKO
MBI BU3Ya/IbHO OCTAHOBHJIM XOJ UTPBI, YTOOBI JATh 10IH30BATEIIO TIOHATH, YTO
urpa okondeHa. ConpoBOJUTENbHBIN TEKCT JesIaeT Bee elle 6oree MOHATHBIM

H K TOMY XK€ COO6H_[aCT IMOJIb30OBATEIIO O €0 yCIleXaX B 9TOM payH/JEC.

IIpsimo cefiyac MBI IpeIaraeM IoJb30BaTe 0 HaKath KaaBuiny F1, aTo6sr
CBI'PAaTh CHOBA, OJIHAKO HAJKATHe HA KJIABHIIY ITOKA YTO He IIPUBOAUT HH K Ka-
KUM JercTBUAM. Ham HeoOxon1MO pean3oBaTh IOTUKY A1 00pabOTKH cOOBI-

THA HAXATHUA Ha KJIaBHUITY M IIOBTOPHOTO 3aIlyCKa UTI'PbBI.

MosTOopHasa urpa

Muz1 xoTuMm AaThb ITOJIb30BATE/IIO BO3MOXHOCTD Ha49aTh HOBYIO UI'PYy I10 chepna—
HHU BCeX KHU3HeH. MBI yxKe n100aBUIM Ha 9KpaH TEKCT, Hpennaralomnﬁ TOJIb-
3oBaTe1o HaxxaTh F1, 4TOOHI IIOBTOPUTH UTPY, TaK MaBalTe JOOABUM KO/ JJIs
O6Hapy>l(CHI/I${ HaXaTHA KJIABHUIIH M IIOBTOPHOTI'O 3aIlyCKa HMIPbI. BO-I‘[CPBI)IX,

IaBa¥Te IPOBEpUM, HaxaTa 1 Kiasuma F1:

if event.type == pygame.KEYDOWN:
if event.key == pygame.K Fl: # Fl1 = Hosas urpa

B yukne for — o6paboruyrke COOBITHI BHYTPH UTPOBOTO IIHKJIA — MBI
nobaBuaM BeIpaxkeHHe 1f, mposepsiomee HacTyIIeHHe cOObITHA KEYDOWN.
Eciu Takoe cobpiTHE IPOM30IIIO, MBI TPOBEPsieM, KaKas KJIaBHIIa OblIa Haxa-
Ta B 9TOM cobObITHH (event.key), 4TOOBI MOHATH, OblyIa 11 3TO Kiaasuma F1
(pygame.K F1). Kog, cregyrouinit nanee, 6yAeT HALIHUM KOLOM Colzpams euge
pa3, LI KOJIOM 10844 uzpa.

u BoL mowceme nonyuume nonnslii cnucox k0008 xaasuu Python,
maxux kax K_F1, Ha caime www.pygame.org/docs/ref/key.html.

«CpITparts elrie pa3» 3HAYUT, YTO MBI XOTHM HauaTh UTPY ¢ camoro Hadana. Mrpa
Smiley Pong HaunHamack ¢ 0 04KOB, 5 KU3HEH U WAPUKA, IPUOINIKAIOLIETOCS

K HaM CO CKOPOCTBIO 5 ITMKCeJIe B KaJp U3 IEBOI'O BEpXHEro yria akpaHa, (0, 0).
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Cbpoc 3HaYeHUN CAeoYIOUIHUX [IePeMEHHbIX TOIKeH co34aTh 3¢ deKT Hagaxa
HOBOM HTpBI:

points = 0
lives =5
picx = 0
picy = 0
speedx = 5
speedy = 5

Jlo6aBbTe 5TH CTPOKH K BbIpakeHHIO 1 st cobbitrs KEYDOWN rmaBummy F1 —
U BBl CMOXKeTe HaYaTh UI'Py CHadasa B moboe BpeMs. Ecin ke BbI xoTHTE, YTOOBI
3aIyCTUTh HOBYIO UTPY MOKHO ObLIO, JHIIb IIOTPATHUB BCE XKHU3HU, 100aBbTE
ycaosue 1ives==0. OgHaKo B KHUIe Mbl OCTABUM BhIpa)KeHUS 1f Kak ecTb,

4TOOBI [10IH30BATE/IH MOT [IOBTOPHO 3aIIyCTHUTh UI'PY B JII0O0OE BpeMs.

BobicTpee u 6bicTpee

Hamei1 urpe He XxBaTaeT JHUIIb OZHO-

=

ro 3JIeMeHTa, CBOMCTBEHHOTO HUI'pPaM: OHa
He yCJIOKHAETCSA ¢ TedeHHeM BpeMeHN. Moxx-
HO IIOJIO/ITY B Hee UIPaTh, IIPH 9TOM obpaias
Ha UTPy BCe MeHbIle BHUMaHuA. JlaBanTe 10-
GaBUM YCIOKHEHHE 110 Mepe MPOJOKEHHA , ‘
UTPBI, YTOOBI yBJI€Ub I0JB30BATE/SA U Cle-
JIaTh UT'Py OoJIee TOXOXKEH Ha apKaly.

Ham Hy:XHO nocTeneHHO yBeTHYHBATh CKOPOCTH MIAPHKA 10 Mepe MPOJBH-
’KEHH s UTPOBOTO IPOIIECCa, OHAKO CKOPOCTDb HE CIeAYeT YBeJUUYHUBATD CHIII-
KOM CHJIBHO, HHa4e I10JIb30BATE/Ib MOXKET ObITh COUT ¢ ToKy. Ham Hy xHO n1umIb
HE3HAYHTEJbHO YCKOPATh UTPY IMOC/Ee KaXKJAO0T0 OTCKOKA mapuka. Jlornuaeim
MECTOM JJI peaJHu3aluHi 3TOH (PYyHKIHH ObLI Obl y4aCTOK KOZa, OTBEYAIOI[HH
3a IPOBEPKY OTCKOKOB. YBeJHUYeHHE CKOPOCTH O3HA4YaeT yBeJIHYeHHe 3Haue-
HUMU NepeMeHHHEIX speedx U speedy, 4YTOOBI IAPHK NpeooNeBaa Oobiiee
paccTofgHMe C KaXIOU cMeHOH Kazpa. I lombiTaliTech M3MeHHUTD BhIpaskeHHUA 1f,
OTBETCTBEHHBIE 32 OOHAPYKEHHE CTOJKHOBEHHI (3aCTaB/IAIOIHE IAPUK OTCKa-

KHBATh OT KPaeB dKpaHa), CIeJy0INUM oOpasom:

1f picx <= 0 or picx >= 700:

speedx = —-speedx * 1.1
1f picy <= 0:
speedy = —-speedy + 1
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B nepBoMm ciydae, KOrjfa MIapuK OTCKAKHBAET OT JIEBOHM M MPABOH CTOPOH
9KpaHa B FOPU30HTAIBHOM HAIIPABICHUH, Mbl yBETHIHBAEM TOPHU3OHTAIBHY IO
CKOpOCTh (speedx), yMHOXKas ee Ha 1.1 (KpoMe TOTO, MBI TaK)Xe H3MEHsIeM
HaIlpaBJeHHe, 100aBIAsg 3HAK MHUHYC). OT0 gacT 10-npoieHTHOE yBelHYeHHe

CKOPOCTH ITOCJIE KAKJAOTO OTCKOKa OT JIEBOI'O MJIH IIPpAaBOT'O Kpasl.

Korpma mapuk oTckakMBaeT OT BepXHeH I'paHHIE dKpaHa (1f picy <= 0),
MBI 3HAEM, UTO CKOPOCTb CTAHOBHUTCS ITOJIOKHUTEIBHOM, TAK KaK IIAPHK OTCKAKH-
BAET OT BepXa M HANPAB/AETCS OOPATHO BHHU3 B IIONOKHUTEIBHOM HANIPABICHUN
OCH Y, TAKMM 00pa3om, MbI MOXKeM MpHOaBUTh 1 K mepeMeHHON speedy mocie
HM3MEHEHH HAIIPABJICHHA 3HAKOM MHUHYC. EcIu mapuk npuaeresn Kk BepxHen
IpaHHIIE CO CKOPOCTBIO 5 MUKCeNeH B KaJp, TO B 0OpaTHOM HaNpaBICHUH OH

IMOJIETUT CO CKOPOCTHIO 6 TIUKCcesied B Kazap, IOTOM 7 U Tak JaJiee.

Eciu BBl BHeceTe 9TH M3MEHEHMSI, Bbl YBUAHUTE, YTO MIAPHUK HAYHET JJBUTATh-
cst Bce OpicTpee 1 ObicTpee M HUKOTAA He OyneT 3ameisaThess. CKOpO IapHK cTa-
HeT JIETATh TaK OBICTPO, YTO MOJIH30BATENb CMOKET [IOTEPSTH BCE AT JKU3HEH

332 OIHY CEKYHAY.

MbiI cnenaem Hary Urpy 60see IpUSATHON (M 9eCTHOM), cOpachiBas CKOPOCTb
KaXXIBIH pa3, KOTZa [10Ib30BATENb TePAET KU3Hb. ECIH CKOPOCTh CTAHOBUTCA
HACTOJIBKO OBICTPOMH, UTO IOIb30BATE/Ib HE MOXKET YAAPUTD PAKETKOMH O IIAPHK,

BO3MOIKHO, I1Opa C6POCI/ITI) CKOpPOCTb, €CJIHN ITOJIb30BATE/Ib BCE CIIC MOXKET UI'PATh.

KOII OTCKOKa OT HIMKHEH TpaHHIBI 9KpaHa — 3TO TOT Y4aCTOK, B KOTOpPOM
IMOJIb30BaTE/IM TEPAIOT X KU3HHU, IIOITOMY ,Z[aBaI;ITC H3MEHHNM CKOPOCTD ITOCJIC BbI-

YHUTAaHHUA JKHM3HU:

if picy >= 500:

lives -=1
speedy = -5
speedx = 5

Bce ato cremaer urpy Gosee TOrHYHOM, TaK KaK Olarofaps 3TUM H3MeHe-
HUSIM 11ap OoJiblle He BHIXOJUT M3-I10J KOHTPOJS U He OCTAETCA B TAKOM CO-
CTOSTHHUH JJ0 OKOH4YaHUs Urpel. Korja moap3oBarens TepseT KU3Hb, [MIAPHK 3a-
MeZJIfAeTCA — M I0JIb30BaTe/Ib MOKET YJaPHUTh II0 HEMY PaKeTKOM ellle Napy pas,

Npexae 9eM IapHuK BHOBb Ha6Cp€T CKOPOCTb.

Onnako y Hac ocTazacs elle ojjHa IpobJeMa: MapHK MOXKET Ha4aThb IiepemMe-
IATHCS TAK OBICTPO, YTO «3acTpsiHeT» BHU3Y. ChIrpaB HECKOIBKO pa3, MOJIb30-

BaT€JIb CTOJIKHETCA C CHTY&HHeﬁ, Koraa CTaHET TCpATb BCE OCTaBIIMECA JKH3HHU
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B pe3yJIbTaTe OJHOI0 JIMIIb OTCKOKA IIAPUKA OT HH)KHEH IPAHHLIBI 9KpaHa. DTO
[IPOU3OHAET IOTOMY, UTO IMIAPUK, IIEPEMEIIAsICh OYCHb OBICTPO, MOMKET BBLIETETD
JaJIeKO 32 Ipeje/Ibl HIDKHEHN TPaHUIIbl 9KPaHa, IPH 9TOM, COPOCHB CKOPOCTb,
MBI MOXEM HE yCIIeTh BEPHYTh NIApUK Ha 9KPaH JI0 Hadaja CIeyIoero Kajapa.

Y008I pemnTh 3TY IpOOIEMY, AaBaKTe ZOOABUM OJHY CTPOKY B BhIpaxKeHHe 1 f:

picy = 499

ITocne morepu mosp3oBaTeeM KM3HH MBI BO3BPAIaeM MIAPHK MTOJTHOCTHIO
Ha 3KpaH, IpHCBanBasd IIepeMEHHON picy 3HadeHHe, HaIpuMmep, 499, nome-
Iarolee MapyK IeJTMKOM HaJl HHDKHEH I'PaHHIeH d9KpaHa. DTO IOMOXKET IIapH-
Ky IOJTHOCTBIO BEPHYThCS Ha 9KPaH BHE 3aBUCHMOCTH OT TOT'0, KaK OBICTPO OH
nepeMeniancs 0 yjapa O HHKHHU Kpal 9KpaHa.

Ilocne BHeceHH s BHIIIEONMCAHHBIX H3MEHEHUH Bepcus 2.0 BBIIIAIUT KaK

Ha puc. 10.6.

£ Smiley Pang - *

Hrpa oxonuena. Komnuecrso oukos: 46. Hasmmure Fl, wrobsr ceirpats ente pas,

Puc. 10.6. Bepcus 2.0 mrpsi Smiley Pong otnmyaetcs 6onee cKopoCTHbIM reiimMnneem,
KOHLOM Mrpbl M BO3MOXHOCTbIO HA4YQTb MIPY 3AHOBO

BepCI/IH 2.0, xak HacTosIIas apKaja, 3aBeplIacTcs 9KPAaHOM «KOHEIl UTPbI/
CBITPATh ellle pas3».
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Cob6epem Bce BmecTe

3nech npuseneH nonHsi kog Bepeun 2.0, SmileyPong2.py. Hanncas 4y s MeHb-
e 80 CTPOK KO/, BBl IOy YU TE MOJTHOLEHHYIO UTPY KaHpPa apKaJibl, KOTOPYIO
MOYKHO ITOKa3aTh POAHBIM U IPYy3bAM. A MOKHO HCIIOJIB30BATh €€ KaK HaJCTPOH-

Ky [JIA Pa3BUTHUSA BAIIUX HaBBIKOB IPOrpaMMHUPOBAHMA.

SmileyPong?2.py

import pygame # HacTpolika

pygame.init ()

screen = pygame.display.set mode ([800,600])
pygame.display.set caption("Smiley Pong")
keepGoing = True

pic = pygame.image.load("CrazySmile.bmp")
colorkey = pic.get at((0,0))

pic.set colorkey(colorkey)

picx = 0

picy = 0

BLACK = (0,0,0)

WHITE = (255,255,255)

timer = pygame.time.Clock ()
speedx = 5

speedy = 5

paddlew = 200

paddleh = 25

paddlex = 300
paddley = 550

picw = 100
pich = 100
points = 0
lives = 5

font = pygame.font.SysFont («Times», 24)

while keepGoing: # VrpoBOM LMKJI
for event in pygame.event.get():
if event.type == pygame.QUIT:
keepGoing = False
if event.type == pygame.KEYDOWN:
if event.key == pygame.K Fl: # F1 = Hoeasa urpa
points = 0
lives = 5
picx =
picy =
speedx = 5
speedy =

o O

|
(@)
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picx += speedx
picy += speedy

if picx <= 0 or picx >= 700:

speedx = —-speedx * 1.1
if picy <= 0:

speedy = —-speedy + 1
if picy >= 500:

lives -=1

speedy = -5

speedx = 5

picy = 499

screen.fill (BLACK)
screen.blit (pic, (picx, picy))

# OTpucoBKa pakeTKu

paddlex = pygame.mouse.get pos () [0]

paddlex —-= paddlew/2

pygame.draw.rect (screen, WHITE, (paddlex, paddley, <
paddlew, paddleh))

# [poBepka OTCKOKA OT PaKEeTKM
if picy + pich >= paddley and picy + pich <= paddley + ¢
paddleh and speedy > 0:
if picx + picw/2 >= paddlex and picx + picw/2 <= ¢«
paddlex + paddlew:
speedy = —-speedy
points += 1

# OTpMcCOBKa TeKCTa Ha BSKpaHe
draw_string = "Xmsuum: " + str(lives) + " Oukm: " +
str(points)

# TpoBepka KOHIIA MUITPH
if lives < 1:
speedx = speedy = 0

draw_string = "lrpa oxoHdeHa. KoImMdyecTBO OUKOB: L=
+ str(points)
draw_string += ". HaxumuTe F1l, d4TOOH CHIpPaThb eume
paz. "
text = font.render(draw_string, True, WHITE)
text rect = text.get rect()
text rect.centerx = screen.get rect() .centerx

text rect.y = 10
screen.blit (text, text rect)
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pygame.display.update ()
timer.tick (60)

pygame.quit () # Beixom

Bol MOKeTe POZOIKUTD HAACTPAUBATD UI'POBBIE SJIEMEHTBI 9TOTO [IPUMe-
pa (cM. «3ajadu O IPOrpPaMMHPOBAHHIO» Ha C. 296) 1160 HCIIONB30BATE STH
«CTPOHUTENbHbIC IJIEMEHTBI» [JIS1 CO3AAHUS YeT0-TO HOBOTO. boabmuHCTBO
UTP U JaXKe MPHUIOKEHUH JPyroro poja obragant GyHKIHUIMU, J00aBIeH-
HBIMH HAMHM B 9TOH TJIaBe, Ja M CaM MPOLeCcC CO3/JaHHUs UIPbI, KaK [IPaBUIIO,
[IOXOX Ha TO, KaK Mbl co3naBanu urpy Smiley Pong. Bo-nepsrix, pacnnanu-
py¥Te KapKac UTpHI, 3aTeM co3famnTe pabouuil npomomun, unu sepcuio 1.0.
Korzpa npororun 3apaboran, 1o6asasiite B Hero pyHKI[MH 0 TEX IOp, [TOKA
He co3gaauTe PUHAIBHYIO BEPCHIO, COOTBETCTBYIONUIYIO BALIMM JKEJTAHHIM.
Bor o6HapyskUTE, UTO umepamusroe co3danue 6epcusi MPUIOKEHUA, TO €CTh
nobaBiieHMeE 110 OHON HOBOH (PYHKIIHMH B KAXKIYIO [IOCIEAYIOUIYIO BEPCHIO, —
OYeHb I0JIe3HAs TEXHUKA, IOAXOAAIAs JaXKe IIPU CO3MaHUH bosee CIOXHBIX
MIPHUJIOKEHHH.

Jdo6aBsneHmne HOBbIX PYHKUMIMAS
SmileyPop 2.0

MBI BOCIIOTB3yeMCsl HTePATHBHBIM IIPOLIECCOM CO3JAHHUS BEPCHI IIPHUIOKECHHS
ele pas, JOOABUB NOMOJHHUTENbHBIE (DYHKIIHNH, KOTOPBIE 1 K MOH cbIiH Maxc 3a-
XOTenu yBHuAeTh B npuaoxernuu SmileyPop us rnaser 9. Bo-nepsrix, Moi1 cbin
XOTes J0OaBUTH 3BYKOBOH 3(eKT KaxkJblH pa3, KOTAa [10Ib30BATE/b JOMAET
I[eTYKOM MBIIIN [MIAPHUK CO CMaMIHKOM. BO-BTOPBIX, MBI 062 XOTEIH peannso-
BaTh HEKyIO OOpaTHYIO CBS3b, OTOOpaxKaeMyIo Ha AHCILIee (HAIIpUMEp, CKOJIb-
KO IIAPHKOB OBIJIO CO3/aHO M CKOJIBKO M3 HUX IOJTYYHJIOCH JOIHYTD), 51 TAKIKE
XOTeJ BU/IETh [T0Ka3aTe/Ib IPOrpecca, HallpuMep KOJIMYeCTBO IPOLEHTOB JIOI-
HyBIINX wapukoB. [Iproxenne SmileyPop yxe 66110 3a6aBHBIM, OHAKO 3TH
a¢ddexTsr yrydunau 6l ero.

Bsrnsuute cHoBa Ha kox npunoxenus SmileyPop.py Ha c. 258. Ml HauHeM
C 3TOM BepCHH IPUIOXKEHHA U CO3/JaIUM BTOPYI0 Bepcuio (v2.0 — cokpaleHue
ot «epcus 2.0»), nob6asus kog. OxonuarenbHas Bepcus, SmileyPop2.py, npuse-
neHa Ha c. 292.

Haunem mbI ¢ peain3anru HpOCb6bI Makca: 3BYKa JOIIAaIOIMXCA MIApHUKOB.
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Ao6aenenue 3syka ¢ nomouibio Pygame

Ha caiite www.pygame.org/docs Bbl Halinere MOAY/IH, KIacChl U QYHKIHUH, KO-
TOpbIE HE TOJNBKO C/IeJIAI0T Ballly UT'Py UHTEpECHee U Becesee, HO TaKXKe YIIpo-
CTAT ITpOrpaMMHPpOBaHHE. MOI[YJI]), KOTOprﬁ HYXKEH A1 ,Z[O621BJICHI/IH 3BYKOBBIX
s derToB, HasbIBaeTC pygame . mixer. I MCIONb30BAHUSA MOYIIA MUKILIE-
pa ¢ 1esbio 10OaBIEHH A 3BYKa B BALIM UT'PbI BAM B IIEPBYIO OYepeib HeOOXOaUM
3BykoBoH (aiii. Jist 3BykoBoro adderra JIOMAIOUIUXCSA MIAPUKOB 3aTPy3UTE
daiin pop.wav c caiira https://eksmo.ru/files/Python_deti.zip us pasnena nns

3arpy3KH MCXOAHBIX KOJOB I1aBsl 10.

Msr fo6aBuM creayiomipe JBe CTPOKM B pasjie/] HACTPOEK IIPHUIOKe-
Hus SmileyPop.py cpasy noa crpokoil sprite list = pygame.sprite.
Group () :

pygame.mixer.init () # JoOaBjieHue 3BYKOB
pop = pygame.mixer.Sound("pop.wav'")

MBsI HaYMHAEM ¢ HHUIIHATH3AMHUN MUKIIepa (AHAJOTHYIHO TOMY, KaK MBI
nHunuanusupyem Pygame ¢ momomsio komasasl pygame . init () ). 3arem mbl
3arpy»aeM 3ByKoBOM 3 exT pop.wav B 06beKT Sound, 4TOOB BOCIIPOU3BECTH
€ro B HallleH IporpaMMe.

Bropas cTpoka 3arpyskaer aiin pop.wav kKak oO6beKT pygame .mixer.
Sound M COXpaHSIET ero B [IEPEMEHHOI POP, KOTOPYIO MbI Oy/1eM HCII0Ib30BaTb,
KOTJIa 3aXOTHM YCJIBIIIATH 3BYK JToMaomerocs mapuka. Kak u B ciayvae ¢ gaitmamu
1300pakeHHUH, BaM OTpeOyeTcss COXpAaHUTD QA pop.wav B CAMOH IIPOTpaMMe
SmileyPop.py, aTo6bI KOJ CMOT HAaUTH 3TOT (paiin
M BOCIIOJIb30BAThCS HM.

HManee Mbl 106aBUM JIOTHKY JJIs1 IPOBEPKH
(baKTa IIETYUKA MBIIIBIO [IO CMAMIUKY U BOCIIPOU3-
Be/IEHUS 3ByKa POP, €C/IH I10JIb30BATE/b JIOIHYJI
CMaHMIHK. DTO JlelaeTcs B pasaese oOpaboTuymnka
COOBITHIT UTPOBOTO IIUKJIA, B TOM K€ BEIPAKCHHH
elif, kotopoe oOpabaTbiBaeT COOBITHS IPABOH
KHONKH Mblmu (elif pygame.mouse.get
pressed () [2]). Ilocne xomanae sprite
list.remove (clicked smileys), ybu-
paIes U3 CIIHCKa sprite list CMaMJIHKH,
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1O KOTOPBIM ITOJIb30BATE/Ib HIEJKHYJI MbIIIIBIO, MBI MOXKEM ITPOBEPUTH, ITPON3O-

I I CTOJIKHOBCHUA CMaﬁHHKOB, — H BOCIIPOM3BECTH 3BYK.

ITonp3oBaresb MOT IIETKHYTh MBIIIBIO IO YYACTKY 9KpaHa, B KOTOPOM He Ha-
XOJUJIOCh HUKAKHUX CMAHIMKOB, KOTOPbIe MOLJIH JIOIIHYTh, THOO MOIb30BATEb
MOT YIYCTHTb CMAaHJ/IHK, IIBITAfCh COBEPIINTD IieJ40K. MBI yTouHHM, Ha ca-
MOM JIH JieJIe ITOJIb30BATeIb MIeTKHY/I MBIIIBIO 10 KAKOMY-HHUOY/1b CMAITHKY,
[IPOBEpHB BhlMoNHeHue ycnoBust 1 f len (clicked smileys) > 0. @yukuus
len () BO3BpamlaeT AJIMHY CHMCKA MM KOJJIEKIIUH, U €CJIU JJIMHA 9TOrO CIIUC-
Ka OoJIbllle HYJIS, 3HAUUT, [10JIb30BATEIIb LIEIKHYJI [10 OAHOMY HJIH HECKOJIBKUM
cmannukaM. Bcmomaure, uto clicked smileys — 9TO CIIHCOK CHIPaMTOB-
CMaH/HKOB, KOTOpPbIE HAJIOKHTHCh IIPH OTPHCOBKE Ha TOYKY, I10 KOTOPOH MOJIb-

30BaTe/Ib HIECJIKHYJ MbBIIIIBIO, UJIX CTOJIKHYJIHCH C HeM.

Ecnn B ciucke clicked smileys comep:kaTca CIIpalThI-CMAMIHMKH, 3HA-
YHT, 10JIb30BATE/b KOPPEKTHO LIEJKHYJ IIPAaBOM KHOMKOM MBIIITH 110 KAK MUHH-
MYM OJHOMY M3 HUX, COOTBETCTBEHHO, Mbl BOCIIPOU3BEJEM 3BYK JIOMAIOMIETOCA
IIapHKa:

1f len(clicked smileys) > O:
pop.play()

Ob6pature BHUMaHHe, 9TO 00€ CTPOKH AOIKHBI OBITH KOPPEKTHO BEIPOBHE-
HBI OTHOCHTEJIBHO KOZla BhIpaxkeHUst €11 £, 06pabaThIBaoIero meTdKy [IPaBoH
KHOIIKOM MBIIIH.

BermenpuseeHHBIE YeThIpE CTPOKH KOJJA — 3TO BCE, YTO HYKHO I8 BOCIIPO-
M3BeleHUA 3ByKa JIOMAIOIMXCA MIAPUKOB, KOT/Ja TI0JIb30BATE/IO YIAETC MIeK-
HYTb IIPABOM KHOIIKOH 10 CMaM/IHKY. [l BHECEHUS 9TUX H3MEHEHHH U IIPOCTY-
IIMBaHUs pe3y/IbTaTa He 3a0yAbTe CKadaTh 3BYKOBOH (aFl pop.wav U COXPAHUTD
€ro B TOM e TaIKe, 4To U nporpammy SmileyPop.py. BeicTaBbTe Ha KOJOHKaX J10-

CTaTOYHYIO ' POMKOCTb — H JIOTIANTE OIapHKH B CBOE YIIOBOJ'I])CTBI/IC!

OrcneXxuBanMue M OTOGpPaIKEeHMeE nporpecca
nonb30BAaTend

Cuenyromas GyHKIHA, KOTOPYIO HAM HYXHO J0OaBUTb, JOMKHA HEKHUM 0Opa-
30M IIOKa3bIBATh II0JB30BATEIO €rO IIPOTrpecc. 3ByKoBbie 3¢ deKTrl 106aBUIH
CBOETO pOfia Pa3BIEKATEIbHYIO OOPATHYIO CBA3b (IIONB30BATENIN CIBIIIAT 3BYK
JIOTIAIOUIMXCSA MIAPHKOB, TOJBKO €CJIH Ha CAMOM JleJie TIOTalN MO CIIpanuTy-CcMai-
muKy). OnHAKO JaBalTe TAKXKE OTCIEUM, CKOJIBKO IAPHKOB IT0JIb30BATENb CO-

3/1aJ1 1 CKOJIBKO JIOIIHYJI, & TAKIKE KaKOB IIPOLUCHT JIOITHYThIX HIAPHMKOB.
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CosgaHue JTOrUKH 110 OTCJIEKHUBAHHIO KOJTHYECTBA CO3JAHHBIX U JIOMHYTHIX
IIAPUKOB MBI Ha4HEM, 100aBHB B pasfes KOJa C HACTPOMKAMH MepeMEHHYIO

font u gBe mepemMeHHbIe-CYETYHMKHM: count smileys u count popped.

font = pygame.font.SysFont («Arial», 24)
WHITE = (255,255,255)

count smileys = 0

count popped = 0

Mbr HacTpanBaeM Haury nepeMeHHylo font Ha mpudt Arial pasmepom
24 Touku. Ham HyXHO OTpHCOBATb TEKCT Ha 9KpaHe OEIbIM LIBETOM, IIO3TO-
MY MBI CO3/lae€M IEPEMEHHYIO AJis1 XpaHeHUd BeTa WHITE v npupaBHHBaeM €€
k Tpuriety RGB, cooTBercTByomemy 6emomy 1sery: (255,255,255). ITe-
peMeHHble count smileys u count popped O6yAyT XpaHHTH KOJTHIECTBO
CO3/IaHHBIX U JIOITHY TEIX cMakinKoB. HavansHoe 3HaueHHEe 06eHX mepeMeHHbIX

IIpU 3aITyCKe IIPOTPaMMBI PaBHAETCA HYJIIO.

Co3AaHHDbIE U JIONHYTbIE CMAWJINKM

B mepByIio ouepenb JaBaKTe MOCYUTAEM CMAHIHKH 10 Mepe N0OaBICHUS UX
B CIIMCOK sprite list. Yr0681 caemaTh 3TO, MepefieM MOYTH B CAMBIH KO-
Hell Kozia nporpammsl SmileyPop.py, rae Boipakenue i f mousedown nposepsi-
eT (aKT MmepeTacCKUBAHMS MBIIIH C 3a5KATOM KHOIKOHM U 100aBJIsfeT CMAMIHKH
B criicok sprite list. /lobaBbre B 9TO BeIpaxkeHHe 1 f TONBKO MOCIEHIOIO

CTPOKY:

1if mousedown:
speedx = random.randint (-5, 5)
speedy = random.randint (-5, 5)
newSmiley = Smiley (pygame.mouse.get pos (), ¢
speedx, speedy)
sprite list.add(newSmiley)
count smileys += 1

ITpubasnenne 1 k TekyleMy 3HA4EHHIO [IepeMEHHON count smileys
Ka)XJBIF pa3 MpH N0OaBJIEHHH HOBOI'O CMAMJ/IMKA B CIIUCOK sprite list mo-

MOXKET HaM OTCJIC)KHMBATDb O6I_I_[€€ KOJIMYECTBO OTPHUCOBAHHBIX CMaMJIUKOB.

Msr 106aBuM OJOOHYIO JTOTUKY U B BeIpa)keHHe 1f, BOCIpOU3BOsLIee
3BYK JIONIAIOIIHMXCA MIAPUKOB, KOT/Ja IIOIb30BATEND MIEAKAET MBIIIBIO IO OJHO-
MY HJIA HECKOJBKHM CMaHMJMKaM, OJHAKO K 3HAUEHMIO IIepeMEeHHOM count
popped MbI IpUOABUM He €AHUHUILY, & JeHCTBUTEIBHOE KOTHIECTBO JOTHY THIX
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nrapukoB. I ToMmHHTeE, 4TO TONB30BATENb MOXKET IIEJKHYTh MBIIIBIO 110 OLHOMY
HJIM HECKOJIBKHM CIIpalTaM-CMaN/IHKaM, HAKJIaABIBAIOIIUMCS Ha OJHY U TY Ke
TOUKY. B 06paboTurike COOBITHI IIeYKA IPABON KHOIKH MBIIIH MBI COOpaIn
BCE CTOJTKHYBIIHECA CMAMJIMKH B criUcoK clicked smileys. Inda BeiAcHeHUA
TOT0, CKOJIBKO OYKOB HEOOXOAMMO H0OABUTD K 3HAYEHUIO [IEPEMEHHOH count
popped, MBI IIPOCTO CHOBA BOCHOIb3YEMCS cpyHKuHeIZ len () maa monydyeHUsA
KOPPEKTHOT'O KOJTWYECTBA CMAMJIHUKOB, JOIMHYTHIX ITOJb30BATENEM MIETUYKOM
npaBo¥ KHONKOM Mblmn. JloGaBeTe ciaeayroue CTPOKH B BeIpaxkeHHe 1f, KO-

TOPpO€ Bbl HAITMCAJIN AJI51 BOCIIPOM3BEACHH A 3By Ka JIOITAIONIMXCS ITAPHUKOB:

1f len(clicked smileys) > O:

pop.play()
count popped += len(clicked smileys)

ITpubasnss len (clicked smileys) k mepeMeHHON count popped,
MBI Bcerja OyneM IMoJaydaTh KOPPEKTHOE KOJUYECTBO JOMHYTHIX CMAHINKOB
B 110001 MOMEHT BpeMeHH. lerepp HaM OCTAIOCh JHUIIb JOOABUTH B UTPOBOM
LMK KOZ, KOTOPHIH OyzeT 0ToOpaKaTh KOJTUIECTBO CO3AAHHBIX, KOTHYECTBO
JIONIHYTHIX CMaHMJIHKOB, 2 TAK)KE [IPOLIEHTHOE COOTHOIIEHHE JOIHYThIX IapH-

KOB K IIpOT'peCCy I1OJIb30BaTECJI4.

Kak u B ciyvae ¢ gucnieem urper Smiley Pong, Mbl co3dnagum TeKCTOBYIO
CTPOKY /ISl OTPUCOBKH Ha dKpaHe, a TAK)Ke Mbl OTOOPa3HM YHC/Ia KAK CTPOKH
¢ nomopio pyHkuuu str (). JlobaBbTe 3TH CTPOKHU B UIPOBOH IIUKJI IIPIMO

nepes BeI30BOM QyHKUMH pygame .display.update ():

draw_string = "llapuxos cozzmaHo: " + str(count smileys)
draw_string += " — lapuxop nonHyTo: " + str(count popped)

MporpamMmunpoBaHme Urp: KOAUHT ANs PA3BleYeHUs 289



OTu aBe CTPOKM KOZA CO3aAYT IepeMeHHyIo draw string, kotopas Oy-

AcT OTO6P3)I(21TI) KOJIHMYE€CTBO CO3JaHHBIX M JIOITHYThIX IIApPHUKOB.

MpoueHT NONHYTLIX WAPUKOB

Hobasbre crepyloniye YeThIpe CTPOKH Cpady MOC/IE BHIPAKEHUH C IIEPEMEHHBI-

Mu draw_string:

if (count smileys > 0):
draw_string += " — IlpoueHT:
draw string += ¢

str(round(count popped/count smileys*100, 1))
draw_string += "3%"

1]

Jl71st mosry4eHust IPOLEHTHOI'O COOTHOMIEHHU S JIOMTHY THIX CMaHIMKOB K 00-
IeMY KOJTMYECTBY CO3JJaHHBIX MBI JIEIMM IIepEMEHHYI0 count popped Ha me-
peMmeHHyIo count smileys (count popped/count smileys), 3aTem
YMHOKa€eM 0Ty YeHHBIH pe3yaprat Ha 100, 4T06BI OTYYUTH KOJUYECTBO IIPO-
1eHToB (count popped/count smileys*100). OxHaKo ecIH MBI IOHIPO-
6yeM 0TOOPA3UTH HTO YHCIIO, TO CTOIKHEMCS C By Ms rpobiemMamu. Bo-niepBoix,
[IPH 3aI1yCKe IPOTPAMMBbI 3HAUEHUs OOEHX ITepEeMEHHbIX PaBHbI HYJIIO, CJIE0-
BaTEJbHO, HAIlIa [IOMBITKA BEIYUCIHUTH KOJHUYECTBO IPOLEHTOB IIPHUBEJET K BO3-
HUKHOBEHHIO OMHUOKHU «eJeHHe Ha HOMb». TOOBI HCIIPABUTH 3TO, MBI OyzeM
0TODOpPaKATH KOJTHIECTBO JIOMHY THIX [IAPHUKOB, TOJIBKO €CIIH 3HAUEHHE [TepeMeH-

HoOM count smileys GoJblie HYA.

Bo-BTOpEIX, ecu noap3oBaTe b CO3J4aN TPH CMAMIHKA M JOIHYJ TOJBKO
OJMH U3 HHUX, COOTHOIIEHHE OAHH K TpeM, 1/3, B IpOLIeHTHOM BBIPAKEHHH
6yzer paBHATbCs 33,33333333... OpHaKO MBI He XOTHM, 4TOOBI OTOOpakaemas
CTPOKA TEKCTA CTAHOBMJIACh OYECHB IIMHHOM KaXKABIH pa3, KOTJa IIPH BBEIUYHCIIE-
HUH [IPOL[EHTOB Pe3yIbTaT OyAET BBIPAKATHCS JECITUIHON JPOOBIO C IepHO-
ZI0M, II0O3TOMY MBI BOCIIOIb3yeMcs (pyHKIHeHn round () /s OKPYIJIEHUS OTy-

9E€HHOTI'O 9HCJja 1O OJHOTO ACCATHYIHOTO pa3psaaa.

ITocnenrinm marom OyzeT OTPUCOBKA CTPOKH OeIbIMU ITUKCEIAMH, LIEHTPOB-
Ka 9THUX MHKCEJIEH OKOJIO BEPXHEH IPAHUIIBI 9KPAHA, 4 TAKKe BBI3OB (DYHKIIMH

screen.blit () JJ1s KOITMPOBAHMA 9TUX [IHUKCeJIer Ha 9KpaH /I PUCOBAHMA:

text = font.render (draw string, True, WHITE)
text rect = text.get rect()
text rect.centerx = screen.get rect().centerx
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text rect.y = 10
screen.blit (text, text rect)

PGSYJIbTaT BHECEHMS 3TUX U3MEHEHHI Bbl MOXKETE BHJETb Ha pHC. 10.7.

ManeHpKkHe CMaMJIHKH FOpPa3io CIOKHEE MOMMATh U JIOITHYTh, 0COOEHHO
KOT/Ia OHH JBUTAIOTCS OBICTPO, I09TOMY YpOBHs Oosee 90 IpOIIeHTOB JOCTHYB
ZOCTaTOYHO cN0xHO. K1 3T0 MMeHHO TO, 9ero Mul XoTUM. MBI Bcnionb30Banu
3TOT KOMIIOHEHT OOPAaTHOH CBA3U BMECTE C KOMIIOHEHTOM BBI30B/IOCTHXEHHE,
4TOOBI Hallla IPOrpaMMa OINyINaaach MOJb30BATENAMH KaK HACTOSAIAA UTPa,

B KOTOPYIO MOXHO HUTI'PaTh.

| £2 Pop a Smiley - x

(iapukos Gﬂ@ ewoa NONHYTO: éﬂpoupme
o % 9

o®

L]

Puc. 10.7. Mpunoxenme SmileyPop crano 6onbiie noxoamts
HQ Mrpy, Koraa Mbl BOBABMAN B HEFO 3BYK M AMCINEN
AN1S 0TOBPaXeHUs Nporpecca M 06paTHok cBA3M

3BYK JIOMAIOUXCS IIAPUKOB H 0OpaTHas CBS3b Yepe3 AUCIUIEH CeIaIH IIpHU-
noxenue SmileyPop 6osbiie noxoxum Ha Mo6uabHOe npunoxenue. [enkas
[PAaBOM KHOIIKOM MBIIIH 10 CMAHMJIHKaM, Bbl BIIOJTHE MOXKETe [IPeCTaBUTh cebs
JIONAIONIMM CMaMJIHKH KaCaHHEM [aJbla 9KpaHa MOOHUIBHOIO yCTPOHCTBA.
(Uro65l y3HATH, KAK CO3/]aBATh [IPUIOKEHHU S 1711 MOOHIBHBIX YCTPOMCTB, TIOCe-
tute caiit MIT App Inventor no anpecy appinventor.mit.edu.)
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Cob6epem Bce BmecTe

Jlanee npuBeneH MOMHBIA JUCTHHT Koga npuioxkenus SmileyPop Bepcun 2.0.
[TomHuTE O HEOOXOAMMOCTH XpaHeHUsI (hailyia HCXOLHOTO Koza .py, daiiaa u3o-
6paxenus CrazySmile.bmp u sBykoBoro daiina pop.wav B OGHOH MaIIKe.

Tax Kak KOJ 9TOro NpUIOKeHHU 3aHUMaeT ouTH 90 CTPOK, BO3ZMOKHO, OH
CJIMIIKOM JJIMHHBIN 1 Habopa BpyuHylo. [Tocerure cait https://eksmo.ru/
tiles/Python_deti.zip x5 3arpysku koga BMeCTe CO 3ByKOBBIM U IpapUIeCKUM
daimamu.

SmileyPop2.py

import pygame
import random

BLACK = (0,0,0)

WHITE = (255,255,255)

pygame.init ()

screen = pygame.display.set mode ([800,600])
pygame.display.set caption("Pop a Smiley'")
mousedown = False

keep going = True

clock = pygame.time.Clock ()

pic = pygame.image.load("CrazySmile.bmp")
colorkey = pic.get at((0,0))

pic.set colorkey(colorkey)

sprite list = pygame.sprite.Group ()
pygame.mixer.init () # IoGaBjsgem 3BYyKU

pop = pygame.mixer.Sound("pop.wav'")

font = pygame.font.SysFont («Arial», 24)
count smileys = 0

count popped = 0

class Smiley (pygame.sprite.Sprite):

pos = (0,0)
xvel =1
yvel =1

scale = 100

def init (self, pos, xvel, yvel):
pygame.sprite.Sprite. init (self)
self.image = pic
self.scale = random.randrange (10,100)
self.image = pygame.transform.scale(self.image, «
(self.scale, self.scale))
self.rect = self.image.get rect()
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self.pos = pos

self.rect.x = pos[0] — self.scale/2
self.rect.y = pos[l] — self.scale/2
self.xvel = xvel

self.yvel = yvel
def update (self):
self.rect.x += self.xvel
self.rect.y += self.yvel
if self.rect.x <= 0 or self.rect.x > ¢«
screen.get width() — self.scale:
self.xvel = —-self.xvel
if self.rect.y <= 0 or self.rect.y > ¢«
screen.get height () — self.scale:
self.yvel = —-self.yvel

while keep going:
for event in pygame.event.get () :

if event.type == pygame.QUIT:
keep going = False
if event.type == pygame.MOUSEBUTTONDOWN :
if pygame.mouse.get pressed() [0]: # Jlesas
# KHONKa MBIIM — PUCOBATH
mousedown = True
elif pygame.mouse.get pressed() [2]: # IIpapas
# KHONKa MBI — JIONAThH
pos = pygame.mouse.get pos ()
clicked smileys = [s for s in ¢

sprite list if «
s.rect.collidepoint (pos) ]
sprite list.remove (clicked smileys)
1f len(clicked smileys) > O:
pop.play()
count popped += ¢
len(clicked smileys)
if event.type == pygame.MOUSEBUTTONUP:
mousedown = False
screen.fill (BLACK)
sprite list.update()
sprite list.draw(screen)
clock.tick (60)

draw_string = "llapuxos cospano: " + str(count smileys)
draw_string += " — llapuxos jonHyTo: " + str(count
popped)
1if (count smileys > 0):

draw_string += " — IllpouenT: "

draw _string += ¢
str (round(count popped/count smileys*100, 1))
draw_string += "%"
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text = font.render (draw string, True, WHITE)
text rect = text.get rect()

text rect.centerx = screen.get rect().centerx
text rect.y = 10

screen.blit (text, text rect)

pygame.display.update ()
if mousedown:
speedx = random.randint (-5, 5)
speedy = random.randint (-5, 5)
newSmiley = Smiley(pygame.mouse.get pos(), +
speedx, speedy)
sprite list.add(newSmiley)
count smileys += 1

pygame.quit ()

Yem GoJblire IPOrpaMM BbI IMHUIIETE, TEM JIYUIIe ¥ BAC IOy IaeTCS IIPOTpaM-
MHpOBaTh. Bel MOXeTe Ha4aTh MH1CaTh C IPOrPAMMHOTIO KOJIa JJIA UT'P, KOTOPhIE
BBl HAXO/IMTE HHTEPECHLIMH, C CO3/JaHUA IPHUJIOKEHN A, peIIaloOIIero onpe/ieaeH-
Hble BajKHBIE /I BAC 33/1a4M, MJIH CO3/JaHUA NIPUIOKEHHU /I IPYTHUX JI0JeH.
ITponomxkaniTe IpOrpaMMHUpOBaTh, peranTe H60bIIe TPOOIEM, CTAHOBHUTECH
BCE JIYYIIHMM U JYy4YHIHM IIPOrPAMMHUCTOM, H B CKOPOM BPEMEHM BBl CMOXKETE

CO31aBaTh NPOJYKTEI, ITOJIE3HBIE /15 [T0Ib30BaTE/NEH IO BCEMY MHPY.

He BasxHO, 4TO BBI IIpOrpaMMupyere: 6yAb TO MOOUIBHBIE UIPBI H IPHIIO-
KEHH, IIPOTPaMMBbl, YIIPaBIAIOINE aBTOMOOH/IAMH, pOOOTAMH MM JPOHAMH,
HJIH 3Ke ellle OZIHO IIPUJIOKEHHE /1 COIIMAIbHBIX CeTeH, HalTMCaHHUE KOJJla — 3TO

HaBLIK, CITOCOOHBIA U3MEHUTH BCIO Bamy JXHU3Hb.

V Bac ecTh HYXKHBIE HABBIKH. Y Bac ecThb criocobHocTs. [IpogomxkanTe npak-
THUKOBATbCA, IPOAOIKANTE IPOTPAMMHPOBATH, BBIXOAHTE Ha PHIHOK M H3MEHH-
Te YTO-TO B CBOEH JKHU3HH, B JKU3HAX JIIOJEH, JOPOrUX BalleMY CEpALY, U JTIOIAX

BCETO MHpA.

Yr0 BbI Y3HONM

B sroi1 rmaBe Bbl y3Hanu 00 a7eMeHTaX JHU3aHHA UTP, OT LeJIeH U JOCTHKEHUH
710 TIPABHII ¥ MeXaHUKH. MbI coszanu ¢ Hyas urpy Smiley Pong, paccunrtannyio
Ha OJJHOT'O UI'POK4, a TaKIKe [IPeBpaTHIH puioxkeHue SmileyPop B urpy, koro-
PYIO JIETKO MOXXHO IMpPeJCTABUTH 3aMyIIeHHON Ha cMapT(dOHe HIN IITaHIIeTe.

Mmu COCJHMHHJIN aHMMAIlHIoO, BSaHMOIICfICTBI/IC C I[IOJIb30OBATCJIEM U I[PISaI:IH HUrp
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A7 co3aHUsA ABYX Bepcuil urpsl Smiley Pong u Bropoit Bepcun npuioxkeHus
SmileyPop, nocreneHHo npubasisis JOMOTHUTeAbHbIE (YHKIIUH.

B urpe Smiley Pong mbI HapucoBanu cTon u urpoBbie PUTYpPKH, 10OABUIH
B3aMMO/ICHICTBHE C [T0JIH30BATE/IEM JIJISI [IEPEMEIICHHS PAKETKH, a TAKXKe J00aBH-
71 0OHApYKeHMEe CTOJIKHOBEHHH U 110JcYeT 09KOB. Mbl 0TOOpa3uin Ha dKpaHe
TeKCT, NHPOPMHUPYIOIIHI [T01b30BaTeIeH 00 UX JOCTHIKCHHUAX U COCTOSHUH
urpsl. Bor Hayunince 06HapyxuBath B Pygame coObITHS HAKATHI HA KJIaBHUIIN
KJIABHATY Pbl, JOOABUIIH JIOTUKY «KOHEIl UT'Pbl» U «UI'PATh CHOBAa», a TAK)KE 3a-
KOHYMIH Bepcuio 2.0 yBelrueHHeM CKOPOCTH IepeMelIeHH MIapHKa 110 Mepe
[IPOABHIKEHMS UTPHL. Terepb y BaC eCTh paMOYHBIEC 9JIEMEHTHI, 4 TAK)KE CTPOH-

TeNbHbIE OJIOKH 1A CO3JaHNA foJee CIOKHBIX urp.

B cnyuae ¢ SmileyPop Mbr Hagau ¢ Urpel, B KOTOPYIO y3Ke ObLIO HHTEpec-
HO UTPaTh, U C IOMOIILIO MOAYJ/ISI pygame .mixer 106aBUIN OOpaTHYIO CBSI3b
¢ rosib3oBaTeseM B popMe 3ByKa JOMAIOUIMXCSA APHUKOB, 4 3aTeM TaKKe 100a-
BHJIM JIOTUKY U AUCILIEH [JIsI OTCICKHUBAHUA IPOrpecca MoIb30BaTe/sA 10 Mepe

CO31aHHUA M YHHUYTOXCECHNSA BCE OOJIBIIETO KOTHYECTBA OIapHKOB.

ITpunoxenus, KOTOpbe Bbl OyZeTe CO34aBaTh, HUCIIOIb3YsI BAIIH HABBIKH
IPOTPAaMMHPOBAHHA, TAKKE HAYHYTCA C IPOCTOM BEPCHUH, HIIH 0N6LMH020 00-
pa3ia, KOTOPBIN BBl MOXKETE 3aITyCKATh M UCIIOJIB30BATh Kak 0a3y 1JIs HOBBIX Bep-
cuit. Ber MoskeTe HauaTh ¢ 1060H IPOrpaMMBI U JOOABIIATE 10 OAHON QPYHKIUH
3a pa3, COXPaHsI KAKIYIO HOBYIO BEpCHIO. TaKOM MOAXOX HA3BIBACTCS umepa-
muensim co3danuem gepcuri. OH MO3BOJIAET OTIAAUTH KAKAYIO HOBYIO (PYyHK-
LIUIO U IOBECTH ee 1O 60e30TKa3HON paboTsl, KpOMe TOrO, JAHHBIH IOAXOJ I10-
3BOJIACT BAM COXPAHSATH IOCIEHIO PabOTAIONIYIO BEPCHIO, JaKe eC/TH Balll KOJ

repecTaeT HOpMaJbHO (PYHKIIMOHHPOBATh [10CJIe BHECEHU A H3MEHEHHI.

Muorna HoBast PyHKIHS XOPOLIO BOIbETCS B IPUIOKEHHE, U BB COXPAHHTE
aTy 6a3y ams cosmanus HoBoi Bepcuu. MHOrma HOBRIN KOZ paboTaTh He OyjeT,
160 HoBas PyHKIMs OyLeT He TAKOH YIa4HOMH, KaK OXKHAI0Ch. B moboMm ciy-
dae BbI OyZeTe COBEPLUICHCTBOBATH CBOM HABBIKK IIPOT PAMMHPOBAHHS, HCITBITHI-

BafA HOBBIE QYHKIIMH U pellasg HOBBIE 3a/1aUH.
CuyacTiMBOrO MporpaMMHpoBaHUA!

Tlocne YCBOCHHA KOHLIeHL[Hﬁ, MU3JI0KEHHBIX B 9TOH r/1aB€, BbI JOJJKHBI YMETDH

JesaTh claeAyolee.

* V3HaBaTh OOIIHE IEMEHTHI JU3AHHA UI'P B UTPAX U [IPHIOKEHHAX, KOTO-

PpbIC BBl BUJHUTE.

* Mcrionp30oBaTh 3/1eMEHTHI HI/IBaI;IHa HUTP B CO3JaBa€MbIX BAMHU ITPHUJIOKCHHAX.
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* Co3zmaBaTh KapKac UI'PbI IIyTEM PHCOBAHHS CTOJA U UTPOBBIX (PUTYPOK,

a TAKXKE IIO621B.TI€HI/I${ BSEII/IMOILCI:ICTBI/IF[ C ITOJIb30OBATECJIEM.

* [IporpammupoBars 06HapY KeHHEe CTOTKHOBEHUH MEX/Y UTPOBBIMH QH-
IypKaMH U y4eT OYKOB B IIPHUIOKEHUH HIH UTPE.

* Oto6paxkaTb TEKCTOBYIO MH(OPMALIHIO HAa SKPaHE C IOMOILIBIO MOAYJISA
pygame. font.

* ITucaTs UTPOBYIO JIOTUKY AJIs ONPEeIeHUS MOMEHTA OKOHYAHUS UTPEL.
* O6HapyXHUBaTh U 0OpabaTHIBATh COOBITH HAXKATH KaaBuil B Pygame.

* PazpabareiBaTh KO/ [/I51 Hadajaa HOBOHM HIPBI HJIH IIOBTOPHOI'O Havasa
UTPBI 10CJIe OKOHYAHH A TEKY e HUTPHL.

* Mcrionp30BaTh MaTeMaTHKY M JIOTHKY JJIs IIOCTEIIEHHOI'O YCJIOXHEHHUSA
Urp.

* JIo6aBIATH B BAIIM UTPBHI 3BYKH C IIOMOIIBIO MOAYJIA pygame .mixer.

* OTobOpaxaTh NPOLEHTHl U OKPYIJCHHbIE YHUCIA 1151 HHPOPMHPOBAHHUS

I0/Ib30BaTe I 00 UX Iporpecce B UIpe.

* [ToHuMaTh IIpOIIECC UTEPATUBHOTO CO3/JAHUS BEPCHIT: 10OABICHHUE 110 Of-
HOM (YHKIMH B IPUJIOKEHHE U COXPAHEHHE N3MEHEHHOTO IIPHUJIOKEHHS
B KauecTBe HOBOM BepcuH (1.0, 2.0 u Tak ganee).

3apaauM No NPorpaMmmMHUpPoOBaHMIO

Yro6bl yBUAETH IPUMEPHI pELIEHUS STUX 3a/1a4, a TAKKE [ 3aTPY3KH
3BYKOBBIX (haliJIOB I/ 3TOM IJIaBbI TepeiauTe Ha cauT https://eksmo.ru/
files/Python_deti.zip.

#1. 3sykoBblie 3pPeKTbl

B urpy Smiley Pong mer Mmornu 6b1 1o6aButsh eme ogHy GyHKIHIO,
a IMEHHO — 3BYKOBbIE 3(peKTsl. B K1accHuecKOM KOHCONBHOM U apKaji-
Ho# urpe Pong mapuk n3gaBaa BBICOKOTOHAIBHBINA UMITYJIbCHBIH 3BYK,
KOTZIa [I0JIb30BATEII0 PUOABIAIOCH OYKO, INOO0 HU3KOTOHAIBHBIN HM-
IyJBbCHBIM 3BYK HJIH XKY3KKaHHe, KOTI/[a TI0Jb30BATEIb YITYCKAJ IIAPUK.
Jlnst pemeHUs OJHOM M3 MOCJEAHHUX 3a4ad BOCIIONb3YHTECh HABBIKA-

MU, U3YYeHHBIMHU TIpU co3fanuu Bepcuu 2.0 npunoxenus Smiley Pop,

\ _J
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u obHosuTe urpy Smiley Pong v2.0 no v3.0, 5o6aBnss sBykossie addek-
THI OTCKOKA OT paKeTKH M HMKHero Kpas skpaHa. CoxpaHHUTe HOBBIN

dain kak SmileyPong3.py.

#2. MonapgaHusa v NPONYCKM

Yro6sl crenars npunoxenue Smiley Pop eme 60sbie moxoxum Ha Urpy,
100aBbTE JIOTUKY /51 OTCJACKUBAHUS KOJTHUYECTBA [IOMAZaHUH U [IPOITy-
CKOB M3 00IIero KOJIM4YecTBa I[eJTYKOB MBIIIH. Ecau npu mendke mpa-
BOM KHOIIKOH MBI IT0Jb30BATE/Ib IIOMAJAET 10 OAHOMY U3 CIIPAHTOB-
CMaHIMKOB, IpubaBbTe 1 K KommyecTBy nomaganuil hits (1 momaganme
Ha IIeJY0K — HaM He Hy)XHO AyOnupoBath count popped). Ecan
I10JIb30BATEJIb I[EIKAET KHOIIKOH U He IOMNaaeT HH [0 OJHOMY U3 CMaH-
JIMKOB, YYTHTE dTO B IIepeMeHHOM miss. Bel Takxe Moxere 3anporpam-
MHPOBATh JJOTUKY AJII OKOHYAHUA UTPhI IIOCJIE ONpeleeHHOI'O KOTH-
YecTBa MPOIYCKOB, THOO BBl MOTJIH OBI IIPEJOCTABUTH I10Jb30BATENIO
MaKCHMaJbHOE KOJHYECTBO LIETYKOB, YTOOBI MIOJb30BATEIb [IBITAICS
AOCTUYb MAKCHMAaJbHOI'O IIPOLIEHTHOTO cooTHOomeHusA. JIubo BbI gaxe
MOKeTe TO0OABUTH TalMEp U MPEAJIOKHUTH [T0Jb30BATEIIO CO3ATh U JIOTI-
HYTb KaK MOKHO 0OJIbIIIe IIAPUKOB, HanipuMep, 3a 30 cexyHa. CoxpaHute

3Ty HOBYIO Bepcuio Kak SmileyPopHitCounter.py.

#3. 3aUMCTKA WAPUKOB

Bt MmoxeTe 106aBUTh QYHKIIHIO «OUUCTKH» (MJIM KHOIKY-0OMaH) /s
YHHUUYTOXKEHHS Pa30M BCeX IIAPHUKOB ITyTeM HaXaTHUs Ha GyHKIIHOHAb-
HYIO0 KHOIIKY, Harnogobue QpyHKIIUH «HUTPaTh CHOBa» B MPHJIOKEHUH
Smiley Pong. Bl Takxe MOKeTe 3aCTaBUTb CMaMIMKH 3aME/IATHCS C Tede-
HUeM BpeMEeHH, YMHOKa s CKOPOCTh Ha YK CJI0 MeHbIne 1 (Hanpumep, 0,95)
KaX/1bIF pa3, KOTZa IIAPHK OTCKAKHBaeT OT Kpas dKpaHa. BosmoxHocTH,

Ha CaMOM [¢€JIe, OeCcUHClIeHHBI.




NMpunoxenue A

YCTAHOBKA PYTHON B CPEAAE WINDOWS,
MACOS M LINUX

B 5TOM mpuiIOKeHUH MBI IPOBEAEM BaC 10 BCEM ILIAraM YCTAHOBKH CPEZbI
Python nust ontepanoHHbIX cucteM Windows, macOS u Linux. B 3aBucumoctu
OT BEPCHUH HCIIOJIb3YEeMOH BaMH OIEPALMOHHOHN CUCTEMBI TO, YTO BBl YBHIHTE
Ha 9KpaHe, MOKET He3HAYHUTEIbHO OTIHYATECS OT TOT'0, YTO [IOKA3aHO B KHUTE,
OJJHAKO HHKEeIPUBe/eHHbIE MArH JOJIKHBI IOMOYb BAM YCTAHOBUTH M HACTPO-

uthb cpegy Python.

Ecnu Bel ycranasnusaere Python Ha xomnbioTep B mkose unu Ha pabore,
BO3MOJXXHO, /ISl yCTAHOBKH BaM notpebyercs paspemmenue otgena [T. Ecan npu
ycraHoBKe cpezbl Python B mkose Bbl cTONKHETECH ¢ KAKUMHU-THOO TPYLHOCTS-
MH, [OIPOCHUTE IIOMOIIH Yy crenuannuctos o I'T, 4To6sr oHu TOXe 3HAIH, YTO

BbI M3y4acTeE IpOrpaMMHpOBaHHEC.

Python apna Windows

st Windows mbi 6y nem mcrions3osats s3bik Python Bepeun 3.2.5, uro ynpocrur
ycraHoBKY Moxysa Pygame (cm. Ilpunoxenue b) nns nporpamm us rinas 8—10.

3arpyska yCTaHOBLLMKA

1. 3aitaure Ha caitr python.org u ycraHoBuTe yKasaTenb MbILIH IIOBEPX
cesuiku Downloads (3arpyskn) — Ha skpaHe HOABHUTCA HepeveHb 10~
CTYIIHBIX OITI[H, KaK IOKa3aHo Ha puc. A.l.
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|/ Welcome to Pythonorg X
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s/ /www.python.org IR

Pythan

& python’ I

About Downloads Documentation Community Success Stories News Events

All releases
Download for Windows

Source code
Python 352  Python2.7.12

Windows B
Note that Python 3.5+ cannot be used on Windows XP ment lests.

Mac 05X or earlier.
! Python can be used on
DOther Platforms

License

Alternative implementations

Puc. A.1. Ycranosute ykasartens Mbiwm nosepx ccoinkn Downloads
Ans oTOBPaXeHMs nepeyHs JOCTYMHbIX OnLMi

2. B oTKpbIBIIEMCS CIIMCKE METKHUTE MBIIIBIO IO CCBIJIKE Windows, ato
nepeHecer Bac Ha ctpanuiy Python Releases for Windows (Bsinycku
Python nns Windows), kak nokasano Ha puc. A.2.

! P, Python Relesses

Downloads Documentation Community Success Stories News

Python 2 Downloads

» Windows

Python Releases for Windows

= Downioad

= Dowiiboad W
= Download

= Downioad

= Dowinboad Windows xB85-65 executalie installes

Puc. A.2. Crpanmua sarpysok Python gns Windows
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3. IIponucTeiBaliTe BHU3 IO TEX IIOP, IIOKA HE YBUAHUTE CCBUIKY, HAUHMHAIO-
mylocs ¢ Python 3.2.5. Ilox aTOM CCBUIKOM BB TaK)K€ YBHUIHUTE HECKOIBKO
ONIMI, KaK [IOKa3aHO Ha puc. A.3.

#, Python Relesses for Win X

= Dowriboad W

Puc. A.3. B pasgene Python Releases for Windows Harigure ycraHoswpmk Python 3.2.5

4. TTon ccounkont Python 3.2.5 menkuute mpimpio no onuuu Windows x86
MSI installer (Veranosmuk MSI nna Windows x86), uTo6b1 ckagaTh
Ha KOMIIBIOTEP NPOrPaMMYy-yCTAHOBIIHK.

3anycK YCTAOHOBLIMKO

1. loxxauTech OKOHYAHUA 3arPy3KH — M OTKPOHTE Manky 3arpy3kH
(Downloads). B aToi1 nanke BbI 10/KHBI Oy1eTe yBUAETH TPOrPAMMHBIA
¢ain ycranosuuka Windows python-3.2.5, kak nokasano Ha puc. A.4.

2. Jlns Havas1a yCTAHOBKH IBAKIBI LMIETKHUTE MBIIIBIO 110 (afiIy IporpaM-
mbl-ycTaHoBmuka Windows python-3.2.5.

3. Ha sxpaHe MOKeT MOSABHUTHCS JHAJOTOBOE OKHO C MpeylpexRAeHHEM
cucteMbl 6€30MACHOCTH, KaK MOKa3aHo Ha puc. A.5. Eciu Bbl Bugure
9TO OKHO, IieJKHHUTe Mblbio 1o kHonke Jla (Yes). BerBogs aTo okHoO,
Windows numb nadopmupyer Bac 0 TOM, 4TO IPOrpaMMHOE Obecrede-
HHUeE IIBITAETCA YTO-TO YCTAHOBUTH HA Bl KOMITBIOTEP.
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¥ Cens v

1 2nement

Puc. A.4. [Isaxab! WwenkHUTE MbiLbio MO Pakny ycTaHOBLLUMKA B nanke 3arpysku

9 KonTtpons yueTHbix 3anuceii nonbsosareneii X

? Bbl xoTuTe pPaspewnTb 3TOMY NMPUAOXKEHWNIO BHECTHU

M3MEHEHWA B Ball KOMI'IbI'OTep?

F Wmsa nporpammbn: Python 3.2.5
~ [MNpoeepeHHbIli n3aatent: Python Software Foundation
Wcrounuk daiina: XKecrkuii guck komnetotepa

(\_7) Mokazate noapo6HocTH l Ha | L..Ef‘..—.j

Hacrpoiika Bbigaqm Takux yE€40MAEHMI

Puc. A.5. Haxmute kHonky Jla, 4To6bl pa3pewwmTs ycTaHOBKY

4. VCTaHOBIIMK MOKET CIIPOCHUTD BaC, JKeJIaeTe JIM Bbl ycTaHOBUTH Python
JUUISL BCEX MOJIb30BaTe el HIIH TOIBKO A5 ceBst, KaK [IOKa3aHo Ha puc. A.6.
Kax npasuio, ny4me Beibupars onuuio Install for all users (Veranosurs
IS BCEX T10JIb30BATEIEH), OHAKO, €CJIM 9TO He Pa3pelleHO B BalleH KO-
Jie UM odHce UIN Y BaC He TOJTy4aeTCs OCYIIEeCTBUTD TAKYIO YCTaHOBKY,
nonpoby#ire Beibpars onuuio Install just for me (Yeranosuts Tonbko mis
MeHs). 3ateM HaxxmuTe kHonKy Next ([lanee).
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15 Python 3.2.5 Setup x

Select whether to install Python 3.2.5
for all users of this computer.

@ Install for all users
O Install just for me (not available on Windows Vista)

python

for

windows

gack [ Next> | | Cancel |

Puc. A.6. YcraHoska ana Bcex nons3osarenem

18 Python 3.2.5 Setup x
Select Destination Directory
Please select a directory for the Python 3.2.5 files.
| ek python32 ~Jup| New |
python
.o [c\Python32y
windows
< Back [ Next> [ cancel |

Puc. A.7. Bribepure nanky ans ycraHosku Python
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5. Manee 8ol yBuaute okHo Select Destination Directory (Boibepure ko-
HEeYHYIO MAIKy), Hanogobue uzobpaxeHHoro Ha puc. A.7. B atom okHe
BBI MOJKETE BBIOPaTh, B KAKYIO MMANKY CleayeT yCTaHOBUTh cpeay Python.
ITporpamma momelTaeTcss IpOU3BeCTH ycTaHOBKY Ha guck C:\ B manky
Python32, u aTto nomxHO cpaborarh Ha BameM HOYTOyKe WM JOMAII-
HeMm ITK. Haxmure xnonky Next ([lanee), 49T065I MIpOLOIKUTH yCTa-
HOBKY. (Ecnu BB ycTanaBnnBaeTe Ha KOMIIBIOTEp B IIKOJIE MJIM Ha pabo-
Te U CTOJKHYJIHUCH ¢ TPyAHOCTAMH, nepcoHan I'T moxkeT mocoseroBats
BaM yCTaHOBHUTH B Apyryio mnanky, HarpumMep User (ITosp3oBarens) mnu

Desktop (Pa6ounii crou).)

6. Tenieps BBl yBHANTE OKHO, Hanlogobue n306pakeHHOTO Ha puc. A.8, npo-
cAmero Bac nepcoHanusuposars Python. 3necs HUUEero MeHATH He HY K-
Ho: npocTo HaxxMmute kHonky Next ([lanee).

18 Python 3.2.5 Setup X
Customize Python 3.2.5

Select the way you want features to be installed.
Click on the icons in the tree below to change the
way features wil be installed.

Register Extensions
T/ Tk
Documentation
Utility Scripts

Test suite

Python Interpreter and Libraries

pgthon This feature requires 22MB on your hard drive. It
f has 5 of 5 subfeatures selected. The subfeatures
" i require 29MB on your hard drive.
windows
| Dk Usage | | Advanced | <Back |[Next> | | cancel

Puc. A.8. Huyero MeHsTb He HyXHO:
npocro Haxmute kHonky Next

7. Tenteps paboTa ¢ yCTAHOBIIMKOM 3aBepllieHa — U Ha 9KpaHe BBl JOJKHBI
YBHIETb OKHO, Harofobue n3obpaxkeHHoro Ha puc. A.9. Haxxmure xHon-
ky Finish (3akonuwuts).

YcraHoska Python 8 cpepe Windows, macOS u Linux 303



15 Python 3.2.5 Setup x

Complete the Python 3.2.5 Installer

Special Windows thanks to:
Mark Hammond, without whose years of freely
shared Windows expertise, Python for Windows
would still be Python for DOS.

python

for

windows

Click the Finish button to exit the Installer.

< Back Cancel

Puc. A.9. Haxmure kHonky Finish,
4TO6bI BLIATH M3 MPOrPAMMbI-YCTAHOBLLMKA

Ber ycranosunu Python! Teneps Bst MoskeTe nonpo6osars ero, 4ro6st GbITH

YBEPEHHBIM B TOM, 9YTO YCTaHOBKa ITIpOIlJja yCIICHIHO.

Tecrupoeanue Python

1. Bommonnure komanay Start = Programs = Python 3.2 = IDLE (Python

304

GUI) (ITyck = Ilporpammst = Python 3.2 = IDLE (Python GUI)), kak
nokaszano Ha puc. A.10. (B Windows 8 unu 6osee mo3nHux Bepcusax Bl
moskere HaxaTh KHONKy Windows wtu ITyck (Start), mepeiitu k uHCTpY-

MEHTY ITOMCKa M BBECTH C KJIaBHATYphI 3anipoc IDLE.)

. Ha 9KpaHE NOIKHO IMOABHUTBCA OKHO TEKCTOBOTO pEIaKTOpa 00O0NOUKH.

®r1o nporpamma Python, B 0kHO KOTOpPOF BBl MOKeTe BBOAUTH KOMaH/{bI
M MOMEHTAJILHO BH/IETh pe3y IbTaThl. Eciii BaM 1r060IBITHO, MOKETE HAYaTh
po6oOBaTh BBOAUTH KaKOH-T100 KOAL. BBenuTe KoMaHay print ("3npas-
cTByM, Python!") u naxmure knasumy Enter. O6onouka Python non-
’KHA OTBeTHTH Pppa3oit 3npascTByit, Python!, Kak MoKa3aHO Ha puC.
A.11. Takxe nonpoOy¥iTe BBECTH BHIPAKEHHE CIOKEHUSI, HAIpUMep 2 + 3.

Haxwmure knasumry Enter — u Python nact npasunsherit orser!
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Cobuitva 1 obuiennd
Microsoft Edge

Microsoft Games

cpesa
Microsoft Office 2 O

Microsoft Solitaire Colle...

OneDrive Microsoft Edge

OneNote oBOe Obnauxo

OpenOffice 4.1.2 2 40 ﬁ'

M
e
E
E
w
€ Microsoft Wi-Fi

O
r
N
B

)

Mockea

. Python 3.2

IDLE (Python GUI) a

Module Docs
Marasux
Python (command line)

PassneyeHunn u oA
Python Manuals

Uninstall Python Fa T =
i ®
: L» !I et
P

&

Puc. A.10. 3anyck IDLE 13 menio Myck

74 Python Shell = o ®
Eile Edit Shell Debug Options Windows Help

Python 3.2.5 (default, May 15 2013, 23:06:03) [MSC v.1500 32 bit (Intel)] on win ;I
32

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

>>> print ("lpueer, Python!")

Mpwxser, Python!

35> 243

5

3>

___=|

|Ln: 7|Col: 4

Puc. A.11. TectpoBaHue HekoTOpbIX KOMAHA B obonouke Python
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3. Haxoneu, nis1 ynpoueHus 4TeHNsI BBl MOXKETE H3MEHHTD pa3Mep TeKCTa
B iporpamme IDLE. Boimonnure komanay Options = Configure IDLE...
(Onuun = Hacrpouts IDLE...). Ha Bknaake Fonts/Tabs (Ipudter/Ot-
cTyIbl), H306pakeHHOM Ha puc. A.12, uamenure napamerp Size (Pasmep)
Ha 18 miau m060% ApyTOi pasmep, KOTOPHIM BaM OyzeT MpoIle YUTATh.
Ber Takske moskere ycraHoBuTh (piaxkok Bold (JKupreiit), uto6sr caenats
6ykBbI TONIE. BoibepuTe mpudT, KOTOPHIH BaM KaxeTcst bosiee IPHUAT-

HBIM Jid T'J1a3.

774 IDLE Preferences X

Fonts/Tabs Highlightingl l(eysl General |

- Base EditorFont — | Indentation Width
FontFace: Python Standard: 4 Spaces!
4
L

2 46 810121416

Size: 10 — [~ Bold

AaBbCcDdEe
FfGgHhIiJjK
1234567890
F:+=() 1)

Ok | Apply | Cancel | Help |

Puc. A.12. Hacrporika npeanoyteHmi B nporpamme IDLE

4. Tlocne Toro Kak BBl BBIOpasu mpU(T U YCTAHOBUIH pa3Mep, 4TOObI
YIPOCTHUTH YTEHHE JaHHBIX, BBOAUMBIX B OKHO IDLE, HasxkmuTe KHONIKY
Apply (ITpumenurs), a sarem — knonky OK, 4ro6s1 BepHYThCSA B OKHO
o6onouku Python IDLE. Teneps, BBIIONHSAS BBOJ C KIaBUATYPHI, BbI

JIOJUKHBI BUZIETH Ha 9KpaHe TEKCT BBIOpaHHOTO BaMU mpudTa U pa3mepa.
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Tereps Bce roToBo as usydenus rnas 1-7. Jlns ncnonb3oBaHus IporpaMm
u3 rnaB 8§—10 neperinure x IIpunoxenuio b u BeimosHMTe MIary 41 yCTaHOBKHU

monaysa Pygame. CuacTuBOro nporpaMMHpoOBaHHsA!

Python pna macOS

BoasmunncTBo KOMnbIOTEpOB Apple mocTaBasoTCA ¢ IpeaycTaHOBIEHHOHN 60-
nee paHHel Bepcuei a3bika Python, ogHako nias ucnionssosanus GyHKIMI A3bI-
ka Python 3 Hano yctanoBuTh Bepcuio 3.4.2, 4TO MO3BOMUT HAM 3aITyCKaTh KOJIbI

NpHUMEpPOB U3 3TOM KHULH.

3arpyska yCTaHOBLUIMKO

1. 3afizure Ha caiit python.org u ycraHoBuTe ykaszaTeab MbILIH OBEPX
ccoiiku Downloads (3arpysku) — Ha skpaHe NOsABUTCA TepedeHb 10-
CTYTIHBIX OIIHMH, CpeJid KOTOPHIX Bbl yBUAuTe MyHKT Mac OS X, kak mo-

Ka3aHo Ha puc. A.13.

& python

About Downloads Documentation Community Success Stories

All releases
Download for Mac 05 X

Source code
Pythion3.5:2 Python'2.7.12.

Windows
Mac 05X

View the full list of downloa
Other Platforms

License

Alternative Implementations

Puc. A.13. YcraHosute ykasarens Mbilwm nosepx ccoink Downloads
L5151 OTOBPAXKEHMS NepeyHs [OCTYMHbIX AUCTPUBYTMBOB, CPEAN KOTOPbIX
Bbl AOMXKHbI yBuaeTs nyHkT Mac OS X

2. B oTkpsIBHIEMCS CITHCKE IIEIKHHUTE MbImbio 110 cceiike Mac OS X, aro
nepeHecer Bac Ha ctpanuny Python Releases for Mac OS X (Beiycku
Python s Mac OS X).
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3. Ha nanHO# cTpaHMIle HAMAUTE CCBHIIKY, HAUMHAIOMIYIOCA C Python 3.4.2,
U I[eJIKHHUTE MBIIIBIO 10 HeH, YTOOBI CKAYaTh Ha KOMITBIOTEP [IPOTPAMMY-

YCTaHOBIIHK.

3anycK YCTOHOBLLMKO

1. loxauTech OKOHYAHUSA 3arPy3KH — M OTKPOHTE MANKy 3arpy3kH
(Downloads). B aToi1 manke Bbl 1o/kHBL OyneTe yBHUAETh IPOrPaMMHBIN
¢arin ycranosmuka python-3.4.2, kak nokaszano Ha puc. A.14. JIsax sl

MEJIKHHUTE MbIIIBIO ITO 3TOMY Q)aﬂny, ‘-ITO6I:I Ha4daTb yCTaHOBKY.

o0 e 88 3arpysen
ol = [l R Q Nowes

Mabpankae [ ¥wn Paamep  Tun fara gobannchua
@ Mow daitnu W python-3.4.2-macosx10.6.pkg 226MB  Yoran..d naxer Ceropua, 16:50 I.
< iCloud Drive
f\» Mporpammn
[ PaBounii ... |
@ JlokyMeHTs
O aarpyscn |
13} admin :

obvexton: 1; pocTytHo 24,11 16 |

Puc. A.14. [isaxasbl WwenkHUTE MbiLbio M0 ¢akiny ycTaHOBLUMKA B nanke 3arpy3Kum

® 6 ‘w YcraHoska: Python ]

HoGpo b8 Y Pyth !
This package will install Python 3.4.2 for Mac OS X 10.6 or later.

Python for Mac OS X consists of the Python programming language
plus a set of prog 1o allow easy access to it for Mac OS5 X
users including an integrated devels IDLE.

INEW for Python 3.4: This package now updates your shell profile by
detault 1o make 3.4.2 the default Python 3 version. This version can co-
exist with cther installed versions of Python 3 and Python 2. This
pamgeaisomusaveshnofp.p the recommended tool for

Type

g and aging Python

pip3.4 --help

for an overview. See the ReadMe file and the Python documentation for
* more information.

IMPORTANT: IDLE and other programs using the tkinter graphical user
Interface toolkit require specific versions of the 'n:m planonn
Independent windowing toolkit. Visit hitps:/iww orgidownloas
mewmmmmmaMWm
versions of TelTk for this version of Python and Mac OS5 X.

MpononxuTs

Puc. A.15. B npuBerctBeHHOM OkHe HaxmuTe kHornky MpoaomKuTh
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2. IBoiiHOM 1mea4oK o (parly yCTAaHOBIIMKA OTKPOET MPHBETCTBEHHOE
okno YcranoBka Python (Install Python). Bt gomkub yuners npu-
BETCTBEHHOE OKHO, Harozxobue Toro, 4ro n3obpaxeno Ha puc. A.15. Ha-
xmure kHonky IIpogomxuts (Continue).

& - Yo Python *]
Onanp y no Heobxoay y
o &
L T o , 4706t NPOROAXKTS, i «He np
| o Wubo AR OTMeHs W 338ep Vi 1
@ Nuue
MpounTaTs NHUEHIKIO He n

———————— In Reston, Virginia where he released several versions of the

In May 2000, Guido and the Python core development team moved 10
. BeOpen.com to form the BeOpen PythonLabs team. In October of the same
. year, the PythonLabs team moved to Digital Creations (now Zope
C see hitp pe.com). In 2001, the Python Solware
©  Foundation (PSF, see hitp:/h sthon.org/pst’) was formed, a
non-profit organization created specifically to own Python-related
mmum Zope Corporation |s a sponsoring member of

All Pythoes rlasaee ava Openi Souca {sse hip:twiSpansoliice ong iy

_Hangugrate.. | | CoxpenuTo.. Hassa | | Mpoomury

Puc. A.16. lNpountarite u npuMMTE TULEH3NOHHOE COrALLIEHHE,
Haxae kHorky MpMHUMalO B Aranorosom okHe

[ N ‘» Yeranosxa: Python *]

Craupap ¥ Ha «E| Capit,

Bra yeranoska saimer 89,4 MB Ha aucke.

H Twie ONR A ¥
atoro MO 4a ancxke «El Capitans.

HactpouTts Hasap YeranosuTh

Puc. A.17. Haxmure kHonky YCTAHOBMUTD
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3. IlpounTaiiTe 1 IPUMHTE JTHIEH3HOHHOE COTTANIEHHE, HA)KaB KHOIIKY
ITpuanmaro (Agree) Bo BCILIBIBAIOIIEM OKHE, KaK ITIOKa3aHO Ha pHc. A.16.

4. B cnenymomem okHe HaxMuTe KHONKY YeraHOBUTH (Install), kak mokasa-
HO Ha puc. A.17.

5. Ha sxpaHe #OMKHO MOABUTHCS OKHO, MOATBEPXKAAIOLIEE 3aBEpIICHHE
YCTaHOBKH, Harogobue Toro, 4to u3obpaxeno Ha puc. A.18. Haxmure

kHOIKY 3aKkpbITh (Close), 4To6bI BHIATH M3 yCTaHOBIIHKA.

®o & Ycranoska: Python ]

YcTaHoBKa npoluna ycnewHo.

MO yenewHo yeTasoane-o,

T

Puc. A.18. Yto6bi BbIHTH M3 YCTAHOBLYMKA, HAOXMMUTE KHONKY 3AKPbITh

Ber ycranosuau Python! Teneps o1 Mmoxere nonpo6osats ero, 4robsr ybe-

JAUTHCA, 94TO Bee paboraer.

Tectruposanuue Python

1. 3anycture npunoxkenue Launchpad v menkHuTe MBIIIBIO 0 3HAUKY
IDLE nu60 orkpoiire B Finder nanky Ilpunoskenus (Applications),
JBXKIBI IIeJKHUTE Mblbio 1o nanke Python 3.4, sarem rtakike gBax bl
menkuute o 3adky IDLE, uro6sr sanyctuts o6onouky Python, kak mo-
KazaHo Ha puc. A.19.

2. Ha skpaHe 10JKeH MOABUTHCA TEKCTOBBIH pefakrop obonouku Python.
Bce roToBo a5 TOro, 9TOOBI BB TOIIPOOOBAIN IPOrPAMMHPOBATH B 060-
J0o4Ke. Beenure KoMaHAy print ("3zmpascTByM, Python!") u Ha-
xmure kaasumy Return. O6omnouka Python gomxna orBeruts dpasoit
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3npaBcTByM, Python!, kak mokasano Ha puc. A.20. Takxe nonpo0byii-
Te BBECTH BBIpa)KEHHeE CIOXKeHH A, HanpuMep 2 + 3. Haxmure krasumry

Enter — u Python gact npasunsusii orset!

i

{
f
H
i

hi @in
Hivm
{® %
Icim

|
i 1)

LeOURT .- 2 CCLOOM we " -

Puc. A.19. Orkporire IDLE u3 Launchpad (cnesa) nan nanku Mpunosxenms (cnpasa)

LK Python 3.4.2 Shell

Python 3.4.2 (v3.4.2:ab2c023a9432, Oct 5 2014, 20:42:22)
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

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

>>> WARNING: The version of Tcl/Tk (8.5.9) in use may be unstable.
Visit http://www.python.org/download/mac/tcltk/ for current information.

rint(“3apascTeyi, Python!™)
iﬂpﬂmﬂﬁf Python!

el

Ln: 8 Col: 4

Puc. A.20. TectupoBaHue HekoTopbix KomaHg B obonoyke Python

3. Ber Taxkke MokeTe n3MeHHUTH padmep Tekcta B okHe IDLE, uTo6sI yripo-
CTUTb YTEHHE C 9KpaHa KoMmmboTepa. Beimosnnure komanay Options =
Configure IDLE... (Onuuu = Hacrpours IDLE...). Ha Bxnaake Fonts/
Tabs (Ipu¢rse/Orcrymnsr), nzobpaxennoi Ha puc. A.21, usmeHure mna-
pametp Size (Pasmep) Ha 20 nau HacTporTe pasmep mpHTa TAK, 4TOOBI
BaM OBLJIO IIpoIIe YUTaTh. BB TakKe MOKeTe ycTaHOBUTH (paxok Bold
(XKupnpiin), uTobsl caenats 6ykBbI TOIIE. Boibepure mpudT, KOTOPHIN

BaM Kaercs bosee NpHUATHBIM AJIA T'/1a3.
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® O IDLE Preferences
© Fonts/Tabs |° Highlighting |° Keys |° General |

- Base Editor Font — - Indentation Width
Font Face : Python Standard: 4 Spaces!

Comic Sans MS 4
Copperplate (| L

Corsiva Hebrew 2 4 6 810121416
Courier
ICourier New

size: 14§ (8ol

AaBbCcDdEe
FEGgHhILiTiK
1234567890
#i+=(){}[)

Ok Apply Cancel

Pwuc. A.21. Hacrporika npegnoutenmii 8 nporpamme IDLE

4. Tlocse TOro Kak Bbl BoIOpasu mpU(T U YCTAHOBUIH pa3Mep, YTOOHI
YIPOCTUTH YTEHHE NaHHBIX, BBOAUMBIX B okHO IDLE, HasxxmuTe kHOI-
ky Apply (Ilpumenurs), a sarem — kuonky OK, uro6s1 BepHyThCH
B okHO 06osmouku Python IDLE. Teneps, BBIIOAHSS BBOJ € KJIaBHATY-
PBI, BB ZO/UKHBI BUJETh Ha 9KpaHe TEKCT BEIOpaHHOIrO BaMu mpudra

U pasmepa.

Teneps Bce roToBo auist usydenus rias 1-7. [l UCronb30BaHHUS IPOrpaMM
n3 rnas 8—10 mepenaure k IIpunoxenuio b n BemonHuTe maru 1714 ycTaHOBKHU

monyns Pygame. CuactimBoro nporpaMmupoBaHus!
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Python ana Linux

Boasmuncreo auctpubyrusos Linux, B oM unciae Ubuntu u gaxe Linux OS,
pacrpocTpaHsaeMblil Ha MEUKpokommbioTepax Raspberry Pi, mocraBasiorcs
C IIpefyCTaHOBICHHBIMH Oosiee paHHUMH BepcuaMmu s3bika Python. Onnako
BOMBIIMHCTBO IPUIOKEHUI U3 3TOM KHUTH TpebyioT a3bika Python 3. Yto6w!

YCTaHOBUTD Python 3 na Linux, BeIIOTHUTE ClIeyION[HE MIATH.

1. I3 0CHOBHOTO MEHIO 3arycTuTe Iporpammy MeHemKep IPHIIOKEHU I
Ubuntu (Ubuntu Software Centre) uiu aHaJIOTMYHOE PUIOKEHHE, UC-
nosb3yomeecs B Bamei Bepcun Linux. Ha puc. A.22 nokaszano npumo-
xenne Menemxep npunoxkenuit Ubuntu (Ubuntu Software Centre),

3amylieHHoe B onepanuoHHon cucreme Ubuntu.

MeHeaxep npuaoxedwi Ubuntu

Q. python 3 a
Erlc python IDE ericis a full Featured Python IDE written in PyQt using the
? ki Qscintills editor widget. Some highlights * Any number of VCTAHOBHTE.

editors with configurable syntax highlighting, code fold...

bpython3 bpythen — 310 3afasHbif wHTEpdeRc Ana
TR g HHTEpnpeTaTopa Pythomn, K OCHOBHEIM BOSMOXHOCTAM YCTaHOBMTE
koTeporo oTHooHTe: * In-lne syntax highlighting. * Rea...

bpython bpython — s1o sabapnwid nuTepdedc gan
oo e o WHTEPNPETaTOPa Python, K OCHOBHLIM BOIMOXHOCTAM e —
KoToporo oTHocaTc: * In-ine syntax highlighting. * Rea...

Ninja IDE MNINJA-IDE is a cross-platform integrated development
. environment (IDE). it currently features: * code editor:
é NINJA-IDE provides a complete code editor with highlig... i fedicridd

Puc. A.22, YcraHoska Python 3 Ha komnsioTep
¢ onepauuoHHo# cuctemoi Ubuntu Linux

2. Beimonnure mouck mo sanpocy python3 u Halinurte npunoxenue Eric
Python IDE. lllenkuure Mplmbio 110 kKHotike YctaHOBUTD (Install).

3. I'lo 3aBeprueHHM YCTAHOBKH Ha IIAHETH CJI€Ba BBl YBHAHUTE 3HA4YOK Eric

Python IDE, kak nokasano Ha puc. A.23.
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Eric python IDE

Puc. A.23. Eric Python IDE — nporpamma-o6onouka Python

4. TTporectupyiire nporpammy Eric Python IDE, sanyctus ee, BBeas Bopa-
’KeHMe 2 + 3 mHaxaB kaasunry Enter. Beenute komanay print ("3opas-—
crByit, Python!") u nHaxmure kaasuiy Enter. [Iporpamma IDE non-
’KHA BBIBECTH OTBET, KaK [TOKa3aHO Ha puc. A.24.

T PH0 MO B8 - LR #4&% C0 %E & BB » = |/
Y o " ‘e v. W @ T RO 5 Y
T EE [T Globals v value ;
_builtins_  <module _builtin... | 5
- _doc__ None &
3 g ; “loader_ Mone £
/. = _name_  _ main__ 2 #
1 __package__ MNone 2o
| spec. MNone
: e 1]
o) -
B
= Idefault, jul § 2016, 12:43:10} ‘§ v
| : 3609) on ubintu, Standard 3
45 Ak
| 3 18 > printl*Japascroyh, Pythont*) s =
- 16 JapascTaya, Pythont
L 0
| T >m> |-
-l
| "
& [
Set 3
= Threads: '
2} 4 Name State
&
l-= - - T, % sheil 7 Taskviewer W LogViewer TT Numbers 7
Line:  Pos: 0 B, e— o o

Puc. A.24. Mpotectupyrite Python, sanyctus Eric Python IDE.
Bsi rotossl HawaTte nporpammmposars!

Bor roToBel monpo6oBaTh Bee porpaMMel U3 raas 1-7. Jls ncrnons3oBaHus
nporpamm u3 riaas 8—10 cm. ITpunoxenne b, B koTopoM onuceiBaeTcs ycTaHOB-
ka moxy/st Pygame nist Linux. CuactinBoro nmporpaMMupoBaHus!



NMpunoxenme b

YCTAHOBKA U HACTPOUKA PYGAME
B CPEAE WINDOWS, MACOS U LINUX

ITocne ycranosku Python (cm. ITpunoxenne A) Bam morpebyercs ycraHo-
BUTb MOJysb Pygame, 4TOGBI OJNYYHUTHh BOZMOXHOCTD 3aITyCKaTh aHUMAIHH
u urpsl u3 raaB 8—10. DTo npunoxeHHe MOMOXET BaM B yCTAHOBKE M Ha-
crporike. Ecan Bbl ycTaHaBiuBaete Pygame Ha KOMIBIOTepe B MIKOJIE UIH
Ha paboTe, BOBMOXKHO, [/ YCTAHOBKM BaM MOTpeOyeTCs TOMOILb UIH pas-
peurerne oraena I'T. Eciu Bel cTonkHymnch ¢ npobieMaMu, OMPOCHUTE TI0-

momu B otnene [T,

Pygame ana Windows

Hst Windows met 6y nem ucnonssosars Pygame 1.9.2 g Python 3.2 (em. ITpu-
noxenue A nis nonyuyenns undopmanuu no ycranoske Python 3.2.5).

1. ITepefinure Ha caliT pygame.org M, Kak 1okasaHo Ha puc. b.1, B 1eBoit
dactu caiita menkaure no ccoike Downloads (3arpyskm).

2.B pasgene Windows nHaiigure cchiiky Ha ¢aitn pygame-1.9.2a0.
win32-py3.2.msi ¥ meJIKHUTE MBIIIBIO 10 HEH JJIS 3aTPY3KH IIPOT PaMMBbI-
YCTaHOBIIMKA, KaK [TOKa3aHO Ha puc. b.2.
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B8 News =
€ < C [ www.pygame.org/news.him

bE |mmmmmam.nmmmwmdmwsmmmummm
2 Is intandad tn ha rhallanminn and

1 prgome-19200min. s " 3 Begoaenwedalon, *

Puc. B.1. LLlenkuute no ccoinke Downloads

B8 Downloads =

€ - C ) www.pygame.org/downioad shitm

Jul 3, 2016
“’"“’?og“‘

Jul 1, 2018
| no screenshot

1 .1 has been packaged up for almost all distribubions. You can also install 1.9.1 from source. ;
mwwwwmmmﬁgm it

h 1.
,‘ p,mﬂn m nmm” " Mmmwimmtgmmefgsﬂ fnioTaoie |

Puc. B.2. 3arpysure nporpammy-ycraHosumk ans Windows

3. TTo 3aBepuieHny 3arpysku nepeigure B nanky 3arpysku (Downloads)
u HauauTe daiin ycranosmuka Windows pygame-1.9.2a0.win32-py3.2.
Kak MokasaHo Ha puc. b.3. Jlns Havyama yCTaHOBKH JBaK/Jbl I[ETKHHTE
MBIIIbio 110 (ariny. Ilpu mosBieHNH OKHA C IpeAYIIPERACHHUEM CHCTe-
MBI 6€30IaCHOCTH IIeaKHUTEe Mbinibio 1o kHomke Jla (Yes). BoiBons aro
okHO, Windows JHLIb bITaeTCsA COOBIUTE BAM O TOM, KaKO€ [IPOTpaMM-

HOe obecriedeH e Bbl yCTAHABIHMBAETE HA CBOM KOMITBIOTEP.
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® Cpecrea paBorel ¢ npMAEEHIALN | SAFpyINM

4
Faagran MNogeanTecs Eng ynpasaenne 2]

- « 4§+ Iroromnsiotep + 3arpyan v & Mewce Barpymen -

Minea fara wissenenis Tin

o Masens Esicrpore s

[ PaBounii cro # 15 pygame-1.52a0mind2-py3.2 Tlakes yETanooEm..
§ dappen # 15 python-325 T —
3 forprenrs ¢

=1 MscBpaxern
05 ch04
08 ch03
08 k07

Fnasa 7
i OneDrive
9 3ror kounsictep

b Cens v

Inemserroe: 2 BeaGpan 1 avement 6,12 ME =

Puc. B.3. [dsaxasl WwenKHHUTE MbILLIbIO
no ycraHoBwmKy B nanke 3arpysku (Downloads)

4. YCTaHOBIMK MOKET CIIPOCUTD Y Bac, JKeJIaeTe JIM Bbl yCTAHOBUTH Pygame
IS BCEX TI0JIb30BATEEN MM TOJBKO s ceOs. Yale Bcero mydmie Bbi-
6upars onuwuio Install for all users (Ycranosuts nis Bcex moassosare-
7er), OAHAKO, €CIM 3TO 3AIPEIIEHO y BaC B IIKOJE, B OpHUCe UIHN Y Bac
[IPOCTO He MOy YaeTCs BBIIOTHUTD KOPPEKTHYIO YCTAHOBKY, [IONPOOYyiiTe
BbIOpars onuumio Install just for me (Veranosuts Tonpko aus mens). Ha-
xmute kHonKy Next ([lanee), kak mokazano Ha puc. b.4.

18 Python 3.2 pygame-1.9.2a0 Setup x

Select whether to install Python 3.2 pygame-1.9.2a0 for
all users of this computer.

O]
O Instal just for me

Back Next > [ Cancel

Puc. B.4. YcraHosuTs ans Bcex nons3osarenem
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5. ITporpamma J0/KHAa AaBTOMAaTHYECKHA HaUTH ycTaHOBKY Python 3.2.5,
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KOTOPYIO BBl BBIITOJHUIIH, IpounTas [ Ipunoxenue A. Boibepure onmuio
Python 3.2.5 from registry (Python 3.2.5 u3s peecrpa). [1s npogomkenus
ycraHoBkH HaxxmuTe KHolKy Next ([lanee), kak mokazano Ha puc. B.5. (Eciu
BBI BBITIOJIHSAETE YCTAHOBKY B LIKOJIE MM Ha paboTe U CTONKHYIIUCH C TPYHO-
CTBIO, COTPYAHUKY Batero otzena I'T, BoamokHO, motpebyercs BbIOpaTh OII-
uuio Python from another location (Python us npyroro mecrononoxenus).)

18] Python 3.2 pygame-1.9.2a0 Setup X

Select Python Installations
Select the Python locations where pygame-1.9.230 should be instalied.

(=M|Pvython 3.2 from regstry
X _-| Python from another location

< Back | Cancel

Puc. B.5. Bui6epute onumio Python 3.2.5 from registry

18] Python 3.2 pygame-1.9.2a0 Setup X

Completing the Python 3.2 pyg 1.9.2a0 Install

Click the Finish button to exit the Instalier.

< Back Finish Cancel

Puc. B.6. Haxxwmure kHonky Finish gns seixoaa
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6. ITo saBepmenun ycranoBku Haxmute KHonky Finish (3akonuuts) as

BBIXO/Ia, KaK ITOKa3aHo Ha puc. b.6.

7. Beimonuure komanay Start = Programs = Python 3.2 = IDLE (Python
GUI) (ITyck = Ilporpammsr = Python 3.2 = IDLE (Python GUI)), kak
nokazaHo Ha puc. b.7. (B Windows 8 unu 60/ee mosgHUX BEpCUAX BbI
Moskere Haxarh kKHOnKy Windows min Iyck (Start), nepeiitu k uHCTpYy-
MEHTY MOHMCKA U BBECTH C KJIaBHATYphI 3aripoc IDLE.)

Cobuitna 1 obuienue
Microsoft Office

Microsoft Solitaire Colle...

I cybbora
Microsoft Wi-Fi Hoeoe 2 3

OneDrive

OneNote I e

OpenOffice 4.1.2 Z Microsoft Edge

B ocHosHoMm o... | | Ko

B python32 Hosoe DI

18°

B 1DLE (Python GUY
& Module Docs
@ Python (command line) F ﬂ

Python Manuals

Mockea

MarazuH Bn
Uninstall Python
PazeneveHuns u oTabix

R
l R-Word Demo

G Hazag

Puc. B.7. 3anyck IDLE us menio Myck

8. B rexcroBom penakrope o6onouku Python BBeaure komanay import
pygame u Haxmute kaasuimy Enter. O6omnouka Python gomxna 6yger
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BBIBECTH OTBET >>>, KaK [T0Ka3aHo Ha puc. b.8. Eciu o6osmouka BeiBoguT
HMEHHO TaKOH OTBET, 3HAYUT, MOAY/Ib Pygame ycTaHOB/IEH IPABUIBHO

M TOTOB K HCITIOJIB3OBAHHIO.

74 Python Shell = o ®
Ei_le _gdit __S_he_!_l _thgg_ Q_ption_s Lﬁpdows ﬂeip

32

Pycthon 3.2.5 (default, May 15 2013, 23:06:03) [MSC v.1500 32 bit (Intel)] on win =]

Type "copyright", "credita" or "license ()" for more information.
>>> 1lmport pygame
>>>

|Ln: 4/Col: 4

Puc. B.8. Mmnopt mogyns Pygame B o6onouky Python sasepieH ycnewHo

Teneps BbI TOTOBEI K 3aycKy nporpamm u3 riaas 8—10. CuactinBoro mpo-

rpaMMHupoBaHHMs!

Pygame ana macOS$S

Veranosuts Mmogyas Pygame na Mac 6osee cnoxno, gem Ha ITK. V Bac ecTs Tpu

BapHaHTA.

1. Ecn y Bac ects gocryn k ITK ¢ Windows, BoamosxkHo, Bam 6yzer mpo-

320

e ycranosutb Bepcuu 110 Python u Pygame non Windows mus samy-
cka nnporpamm u3 riaB 8—10. Ecsiu Bel BeIGepeTe 3Ty OIIIHIO, BBIMTOTHUTE
IIary, ONMCaHHBIE B pa3zee «Python s Windows» Ha c. 298. 3aTeM BbI-

nonHuTe maru u3 pasgena «Pygame nas Windows» Ha ¢.316.

. Ber moxere ycranosuts 8 OS X 60nee crapyio Bepcuio Python, Hanpumep

Python 2.7.9, BmMecte ¢ Moaynem Pygame 1.9.2, 4To6sI 3amycKaTh mporpam-
mbl Pygame u3 rnas 8—10. Yeranosuts Python 2.7.9 u monyns Pygame 1.9.2
3HAYMTE/ILHO Pollle, YeM 3acTaBUTh Pygame paGorars ¢ Python 3.4.2. Ox-
Hako Mexay Python 2 u 3 ects cymecTBeHHbIE OTIMYMS, IO3TOMY AJIS Pa-
6oTbI ¢ rmaBamu 1—7 5 661 HOpEKOMEHI0Ba BaM MCTIoab30BaTh Python 3.4.2,

4TOOBI OBITH YBEPEHHBIMH B TOM, YTO IPHUMEpPBI U3 STHUX IJIaB OyAyT
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paborars. 3arem a4 r1aB 8—10 BeI MoxkeTe ncnionbzoBars Python 2.7.9 ¢ mo-
nynem Pygame 1.9.2 nis 3anycka npumepos ¢ Pygame. Ecu Ber perunte BoI-
OpaThb 3Ty OILMIO, BBIIIOIHUTE LIATH U3 cleayomero pasaena «Python 2.7
u Pygame 1.9.2».

3. Yro6sl ycTaHOBUTH MOayab Pygame ans Python 3.4 Ha xommnbioTep
Mac, Bocnons3yHTech HHCTPYKUHMAMHU Ha cante https://eksmo.ru/files/
Python_deti.zip. Eciu bl 6yznere nenats aTo B mkose unu Ha pabore,
TO, CKOpee Bcero, Bam notpebyercs nomours oraena I'T. [Tepenanite nu-
CTPYKLUHU cllenHagucTy Bamero otaena I'T, 4To6sl oH HCIIONB30BAT UX

B Ka49€CTBE pPyKOBOACTBA.

Python 2.7 u Pygame 1.9.2

bonee HoBbIe MOzIeIM KOMIIBIOTEPOB Mac MOCTABAAIOTCA C IPEAYCTAHOBIEHHOM
komraHuei Apple Bepcuent Python 2.7 B kauecTBe 9acTH onepanioHHON CH-
crembr OS X. Onnaxko sBepcus Python, npenocrasnsemas Apple, moxer He pa-
6orats ¢ ycraHoBmukoM Pygame. fI pekomeHAyI0 yCTaHOBUTH OCIEAHIO0
Bepcuio guctpubyrtusa Python 2.7 ¢ caiita python.org, npexne uem Bl nonpo-
Oyere ycranosuts Pygame.

1. Yro6sr ycranosuts Python 2.7 Ha cBoit kommnsiorep Mac, BepHuTECH
k [lpunoxenuo A u Beimonnute maru u3 pasgena «Python ans Mac»
Ha c¢. 308. OgHako B TOT pa3 BMECTO 3arpy3KH yCTaHOBIIHKa 3.4.2
CO CTPaHMIIBI 3arPy30K A1 Mac caiita python.org sarpysure u 3anycru-
Te YCTAaHOBIIMK Bepcuu 2.7 (2.7.12 Ha MOMEHT HaIllMCaHHUA KHUTH), KaK

IIOKa3aHo Ha puc. b.9.

2. TTpouecc ycranosku Python 2.7 He 10/KeH CHIBHO OTJIMYATBCA OT yCTa-
HoBKU Bepcuu 3.4. Caenyiite maram us paszaena «Python ans Mac» no tex

Op, MOKa He 3aBEPIIMTE YCTAHOBKY.

3. TTposepsre nanky Ilpunoxenus (Applications), B Hel Terepb JOKHA CO-
nepskarbes manka Python 2.7 B1o6aBok k ysxe umesmerics panee Python 3.4,
Kak IokaszaHo Ha puc. b.10.

4. Tlepeninure Ha crpanuny pygame.org/download.shtml u sarpysure
ycraHoBIUK Monyns Pygame 1.9.2 nns Python 2.7: pygame-1.9.2pre-
py2.7-macosx10.7.mpkg.zip.

5. 3anmycrure ycraHoBmMK Pygame, HaxkaB u yaepxusas kiasumy Control,
I[eJIKHUTE MBIIIBIO 110 (PAaFNy U U3 OTKPBIBIIEIOCS MEHIO BEIOEPHUTE ITYHKT
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OTkpsiTh B iporpamme = YcranoBumuk (Open with = Installer). ITo-
CIeAyIOmMe mark OyAyT aHaIOTM4YHbBI ycTaHoBKe Python: Haxmure He-
ckosbko pa3 kHorky ITpomomkute (Continue), mpUMHTE JTHIIEH3HOHHOE
COrJaleHye 1 BEIOepuTe AUCK Uit yeTaHoBKH. HaxMmuTe KHONKY 3aKpBITh
(Close), Koria yCTaHOBIIMK 3aBEPIINT paboTy.

8® ‘& YcraHosxa: Python =

foGpo 8 Y «Pythons»!
This package will install Python 2.7.12 for Mac OS X 10.5 or later,

. Pythonforllaeosx ists of the Python i
P plus a set of prog 1o allow easy access 1o it for Mac OS5 X
users an IDLE.

NEW for Python 2.7.9: Tnispacscnae Malsaversmclpxp the

tool for g and g Python Type
pip2.7 --help'ﬂl&ﬂmﬂﬂﬁw ZTQMIMammﬂ
network security enhancements thal may require changes to your Python
applications. See the Reade file and the Python documentation for
more information.

IMPORTANT: IDLE and other programs using the tkinter graphical user
Interface toolkit require specific versions of the TelTk platiorm

~ independent windowing loolkit. Visil hitps:/fwww.python.org/download!
. maenchti/ for current information on supported and

versions of TelTk for this version of Python and Mac OS X.

Mposanx#Te
Puc. B.9. Ycranoska Python 2.7
oce [ Mporpame:
< E_E M FEeiS~l O QL Newer
i S e T - — =
Matipaunos
B mow gainu
) iCloud Drive @ E
| % Mporpasmu
| [ PaGowsi et | Tunes Mission Contral
M Rowyentu
o Jarpyasm
3} admin |
(i WaobpaxeH... Bhato Bootn GuickTime Player
J1 Myaua
H ownssen
YcrpodcTes —
I; i Safari Time Machine 3ameTin
2 el capitan
| Do gocryn " 1l T L

Bufipans 1 w3 40; aoctyine 13,73 T6 o pr—

Puc. B.10. Y sac gonxHsi 61T 06€ Bepcuu: Python 2.7 v Python 3.4
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6. Yto6bI IpOTECTHPOBATH KOPPEKTHOCTh YCTAHOBKH Pygame, neperaure
B nanky IIpunosxkenus (Applications), orkpoiite karanor Python 2.7
u sanryctute IDLE. B IDLE pna Python 2.7 BBesure Komanay import
pygame. O6omouka IDLE nomxna 6yzer BeIBeCTH OTBeT >>>, KaK [TOKa-
3aHO Ha puc. b.11.

[ BN Python 2.7.12 Shell

Python 2.7.12 (v2.7.12:d33e0c£91556, Jun 26 2016, 12:03:00)
[GCC 4.2.1 (Apple Inc. build 5577)] on darwin

Type "copyright", "credits" or "license()" for more information.
>>> import pygame

>3

Ln:5 Col:4
T ———

Puc. B.11. Umnopt mogyns Pygame 8 o6onoyky Python

7. Ha sxkpaHe MOXeT OABUTHCA BCILIBIBAOLIEE IIPEAyIpeKAeHHE, TOBOPS-
1iee, YTO BbI JOJIKHBI yCTAHOBUTh X 11 — cHcTeMy OKOH, HCIIOJIB3YEMYIO
moxayinem Pygame. Haxmure kHonky Ilpogosskute (Continue), 94To065!
nepentu Ha caut XQuartz, xquartz.macosforge.org. 3arpysure u ot-
kpoute daitn XQuarz.dmg, sanycTure ycTaHOBIIUK U CleJyHTe yKa3a-

HHUAM MacTepa YCTaHOBKH.

8. s samycka mporpamm u3 rias 8—10 ucnonssyiire IDLE Python 2.7 Bume-
cro IDLE Python 3.4.

u Ha 6onee noseix modenax xomnsromepos Mac ¢ Oucnreamu Retina

mo0yzns Pygame ¢ Python 2.7 6ydem 6si22190ems HecKOLbKO unaye,
weMm Ha Opyzux KomMnsmepax, max xax 6 oucnreax Retina ucnosno-
3yemca 6onee guicoxoe paspeuterue. Bawmn npozpammes 00nnHsl
pabomamos Kax HYICHO, NPOCIO OHu OYOYM 3AHUMANYE MEHbULY IO
naouwads Ha IKpare.
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Pygame ans Linux

Amnanoruvso ¢ ycraHoBkoi Pygame Ha Mac npu ycranoske Pygame na Linux

Y Bac €CcTb iB€ OIMIHH.

1. Ber moskere ycranoButs Pygame nis Python 2, Bepenn szpika Python,

KOTOpasi, CKopee Bcero, OyaeT mpeayCcTaHOBICHA B Ballel Bepcuu Linux.
s pabotsl ¢ rmaBamu 1-7 Bam notpebyercst ucnonbsosars Python 3, no-
STOMY BBIIOTHUTE HHCTPyKuuH U3 [Ipunoxkenus A u ucnonssyiire aTy
Bepcuio IDE nnda co3nanua mpruiokeHHH U3 TIEPBBIX CEMHU TJIaB. 3aTeM
a5 raaB 8—10 Bbl MOXeTe Boconb3oBarbes MoayieM Pygame nust Python
2, 9TOOBI 3aIIyCKATh NPUIOKEHHUA ¢ IpuMepamMu Pygame U3 aTHX rias.
Ecu Bel BeIOepeTe 9Ty ONIMIO, BBIIIOTHHUTE MIATH U3 CIEAYIOLIEro pasje-

na «Pygame ans Python 2».

. Uro6s1 ycranosuts Pygame ans Python 3.4 nox Linux, Bocnonssyiirecs

uHCTpyKuuaMu Ha caiite https://eksmo.ru/files/Python_deti.zip. Ecin
BBI JleJIa€TE STO B WIKOJIE MK Ha paboTe, TO BaM, CKOpee BCero, motpedy-
ercs momoius otaena I'T. Tlepenaiite MHCTPYKUMHU CIIELHATUCTY Balero
oraena I'T, 4TO6BI OH UCTIONB30BAM UX B KAUECTBE PyKOBOACTBA.

Pygame ana Python 2

Bonapmuncrso OIICpallMOHHBIX CUCTEM Linl,IX, MOCTAaBJIAIOTCA C IIPpEAYCTAaHOB-

nennon cpepont Python, kak nmpasuno, Python 2. Mrpossie u rpaduueckue

npunoxeHus u3 riaas 8—10 ominaHo paboTatoT ¢ 3TOMH, HosIee cTapoH, BepcHei

aseika Python.

1. B ocHoBHOM MeHni0 neperinute B pasaen System Tools (Cucremusie)

324

u 3amycrure yruiauty Menemxkep makeros Synaptic (Synaptic Package
Manager) Uiy aHaJOTUYHOE MPHUIOKEHHE, HUCIONb3YIONIeecd B BalIeH
Bepcun Linux. Ha puc. b.12 nokasano okHO MeHe)Kepa ITAKETOB JUCTPH-

6ytusa Ubuntu.

. Beimonuure nowuck no sanpocy python-pygame. YeraHoBute Graxkox psi-

JIOM C OTILIHEN python-pygame B pe3yabraTax MOUCKA U IETKHHUTE MbILIBIO
no kHonke Apply (ITpumeHuTE), 4TOGBI 3aBEPIIUTD YCTAHOBKY

. 3anycrure nporpammy Tepmunan (Terminal) (XTerm wam ananornu-

HOE MIPHUIOKEHHE, HCIIOIb3YIOleecs B Bamei Bepcuu Linux). Ber mosxkere
sanyctuth Python 2, BBens komanay python2 B okHe TepmuHana. 3a-

TEM HPOTCCTI/IPYIZTC KOPPEKTHOCTb YCTAaHOBKH Pygame, BBEZSI B CTPOKE
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CIIpUIVIALIEHHEM >>>KOMaH/y import pygame, Kak IIoKa3aHo Ha puc. b.13.
Python nomxen BeiBecTH oTBET >>>, 3TO MO3BOJIUT BaM 3HATh, YTO MO-

ayns Pygame Obu1 ycriemHO MMIIOPTHPOBAH.

Kep naKeTon Synaptic

lakeT Hactpodkn Cnpaska

# C Q

ObHoBNTE  OTMETHTE BCE  MprMernT: CeoRcTas Nowucx

C Naketr YCTAHOBNEHHERA BE NOCNEOHAR BEpOH) DNncaHme

£a5e+fsg- S0L bindings for games dey
6.99.8-3 reimplementation of the Py

python-pygame-sdi2

Pa3nensi SDL bindings for games development in Python

T MNonyswTe naobpamenie 3xpana || Mony-nTs CNHCOK W3MEHEHWR
CocToRHKe

A multimedia development kit for Python. Pygame provides modules For you
Nponciowaende to access the video display, play sounds, track time, read the mouse and
Joystick, control the €D player, render true type fonts and more. It does
this using mainly the cross-platform SDL library, a lightweight wrapper
PeIyNbLTATE NOMCKS to D5-specific APIs.

CNeyManbHbie GuARTPE

Architecture .
This narkane alen incliides Punama's 4P dncumentation and sxamnles

2 NaxeToB B cnecke, 1793 yor L 0c 6 , 0 AnA yeT. & L 0 40A yAAREHA

Puc. B.12. YcraHoska Pygame gns Python 2 nog Linux

rightman@ubuntu: ~

S python2
7 ( ult, Jul 1 2016,
4. 1 on lipux2
Type "help”, opyright", "credits" or "license" for more information.
== import pygame

===

Puc. B.13. Bsi MOXeTe MpoTecTMPOBATL KOPPEKTHOCTb YCTAHOBKM
Pygame ans Python 2 ¢ nomowsto TepmuHana koMaHaHo# cTpoku Linux

4. nst novicka u ycraHosku IDE st Python 2 8o Mmoskere BocnionssoBats-
s KaK LIEHTPOM IPUJIOKEHHUH (Kak MokazaHO B pasgene «Python mis
Linux» Ha c. 314), Tak 1 MeHe[KepOM IaKeTOB Synaptic, H300paKeHHBIM
Ha puc. b.13. Mcnonssyiite aty Bepcuio IDE s 3anycka npunoxenuin

Pygame u3 rmas 8-10.



NMpunoxenue B

CO3AAHME BALLUX
COGCTBEHHbIX MOAYJIEMA

Ha nporsixeHnH BCeH KHUTH BBl HMIIOPTHPOBAIN PA3JIUIHBIE MOAYIIH, HAIIPH-
Mmep turtle, random U pygame, B CBOU IPOrPAMMBI, YTOOBI JOOABUTH By HK-
[IUY PHUCOBAHMUS, FeHEPAIUH CIYYalHBIX YHCeJ, AHUMHUPOBAHHOH TrpauKH
6e3 HeOOXOJUMOCTH CO34aBaTh Bce 9TH PyHKuUHU ¢ Hyas. OxHAKO 3HaeTe TH
BBI, YTO MOJKETE CO3/aBaTh COOCTBEHHbIE MOAY/IH U 3aT€M UMIIOPTUPOBATh HUX
B cBOM mporpammbr? Python ynpomaer cosganue moaynei aas coxpaHeHUs
U [TOCJIEIYIOIIETr O UCITOIb30BAHUS IT0IE3HOTO KOZA BO MHOTHX IIPOTPAMMAX.

s cosnanna MORyIA, TPUTOLHOTO /I TIOBTOPHOT'O MCIIONIb30BAHHU A, MBI 10JI-
JKHBI HATIHCATh TAKOHM MOAYJIb B OKHe penakropa ¢arnnos IDLE, kak Mer cosnasa-
1 BCe TIPOYHe TIPOrpaMMbl. Mbl TakKe JOMKHBI COXPAHHTb MOAYIIb KaK (aiin py
C UMEeHEM, COBIIAJAIOIMM ¢ HazBaHueM Moayus. Hanpuwmep, colorspiral.py mor-
710 GBI OBITH UMEHEM MOJYJIsI, PUCYIOIIET0 Ha SKpaHe [[BeTHbIe Criupann. B mogye
MBI oTIpesiesigeM QYHKIIMH U [TepeMeHHbIe. 3aTeM /I TOBTOPHOTO UCIIOIb30Ba-
HUA3TUX PYHKIIHUH H ITepeMEeHHBIX MBI HIMIIOPTHPYEM MOJYJIb BITPOI' PAMMY, BBEI A
KOMaHJy import u uMa Moay/sa (HampuMmep, KoMaHjAa import colorspiral
Mo3BoIMIa OBl IpOrpaMMe HMCIONB30BaTh Koj moaynas colorspiral.py
I11 OTPUCOBKH Pa3HOIBETHBIX CIIUPAJIEH).

J171s1 TOro 94TOOBI MOMPAKTUKOBATHCS B HAITMCAHHUY COOCTBEHHBIX MOIYJIEH,
IaBalTe CO3LaJNM HACTOAIHMHU MOAYJIb colorspiral U HOCMOTPHUM, KAKUM
06pa3om 3TOT MOJYJIb TOMOTaeT HAM COKOHOMHUTD BPEeMsI Ha [IOBTOPHOM HaIlH-

CaHHH KOJa.
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Cospanme mopaynsa colorspiral

HaBaiiTe co3magum Moaynb colorspiral, KOTOPBIH TOMOT OBl HAM JIETKO
1 OBICTPO PHUCOBATH CIIMPATH B COOCTBEHHBIX IIPOrPaMMax [IPOCTO IMyTEM BBI-
30Ba import colorspiral. Beeaure cienyromuit kox B HoBoe okHo IDLE

U coxpaHuTe Kak colorspiral.py.

colorspiral.py

® """Momysbp OJIA PMCOBAHMA LBETHEX CHOMpaJel mo 6 rpaHen"""
import turtle

® def cspiral (sides=6, size=360, x=0, y=0):

(3] """PycyeT LUBETHYK CHOMpallb Ha YEepHOM (QoHe. +

ApPT'yMEHTEL:

sides — KoOJMUeCTBO I'PaHEM CchOupanu (0 yMOJUaHMO 6)
size — nJmMHa TocJiemHeM TI'paHM (no ymoJuaHuio 360) +
X, Yy — MECTOIIOJIOXEHME CIOMPpaJM OT LeHTpa sSKpaHa *+

t=turtle.Pen()

t.speed(0)

t.penup ()

t.setpos (x, V)

t.pendown ()

turtle.bgcolor ("black™)
colors=["red", "yellow", "blue", "orange", "green", ¢
"purple"]

for n in range(size):

.pencolor (colors[n%sides])
.forward(n * 3/sides + n)
.left (360/sides + 1)
.width(n*sides/100)

ot ot

B nanHOM MOAyIIe BEIIIOIHACTCA HMIIOPT MOAY/IA turtle, a TakxKe onpe-
pengerca QYHKLIHA C MMeHeM cspiral () /a4 pUCOBAHUA B Pa3HBIX y4yacT-
KaxX 9KpaHa [IBETHBIX CIIHUpajedl pa3JiHudHBIX popM U pasmeposn. [laBaiite
B3IJIAHEM Ha OTJIMYHA MEXAY 3THUM MOAYJEM M TeMH IPOrpaMMaMH, 9TO
MBI CO3/laBaju paHbile. Bo-nepBsix, B cTpoke @ MBI IOMECTHIN CIIELIHATb-
HBIH KOMMEHTApHH, Ha3bIBACMBIN TaKXe cmpoxoi dokymenmayuu. CTpoka
AOKYMEHTALIHHU — 9TO OAHH U3 CIOCO00B n00aBIeHUs MOSCHEHUN B (ail,
KOTOPBIHM MBI XOTE/IH OBl HCIIOIb30BATh IIOBTOPHO MM KOTOPBIM MBI JKelaeM
noAenuThes ¢ ApyruMu moasMu. Moaynu Python gomxssl cogepxars cTpo-
KU JIOKyMEHTAI[MH, IIOMOTAaoIIhe IPYTUM MOAb30BATENAM MMOHATh, KaKHe
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($yHKIIMH BBIIONHAET JaHHBIH MOay/ab. CTpOKa JOKYyMeHTaluK Bcerja oyaer
[ePBBIM BBIPAXKEHHUEM B MOAYJIe UIH (PYHKIMH, KAXKAasd CTPOKA JOKYMEHTa-

MU HAYHHACTCS U 3aKAHIUBACTCS mpema 080uHoMmu Kagouxamu (""", Tpu
ABOMHBIE KaBBIYKHU NOAPsAA O6e3 npobenos). [Tocne cTtpoku nokymeHTanuu
MBI HMIIOPTHPYEM MOAYJIb turtle — aa, MBI MOXEM HMIIOPTHUPOBATH MOAY-

JTH B HAIIK MOAY/TH!

B crpoke @ mel onpenenseM ¢pyHKIUO cspiral (), KoTopas NIpUHHMa-
€T 1O YEeThIpeX apryMeHTOB: sides, size, X, y, OIpeJeNsdIue COOTBET-
CTBEHHO KOJHYECTBO CTOPOH CIIMPaJIH, €e pa3Mep U MeCTOIOJIOXKeHHeE (X, ))
OTHOCHTEJIBHO IleHTpa 3KkpaHa turtle. Crpoka JOKyMeHTalIUH QYHKIIHH
cspiral () HaumHaercs B crpoke ©. Takoe MHOTOCTPOUYHOE JOKYMEHTHPO-
BaHHe jJaeT 6osee getanbHyo HHopMaruio o pyHknun. CTpoka JOKyMeHTa-
LMY HAaYMHAETCsA C TPeX ABONHBIX KaBbrdek. [lepBas cTpoka onuceiBaeT QpyHK-
nuio B neaom. [Janee cienyer mycras cTpoka, mocjae KOTOPOHM IMPHUBOJUTCA
nepedeHb MPUHUMAEMBIX (DYHKIIHEH apryMEHTOB. Takoe JOKyMEeHTHpOBAHHE
MO3BOIHUT OyAyIieMy I1O1b30BaTE/IO JIEIKO IPOYUTATh U Y3HATh, KAKHE apTy-
MEHTBI IPUHUMAIOTCA QYyHKIHEH U 9YTO O3HAa4YaeT Kaxablk n3 Hux. Ocras-
masAcsA 9acTh QYHKIHU — 3TO KOJ JJI1 PUCOBAHUSA Pa3HOIBETHOH CIIHpaJH,

Hanojgobue Kojga U3 riaas 2, 4 u 7.

Mcnonb3oBanme moayna colorspiral

IToce 3aBepuIeHHs HAUCAHUSA U coxpaHeHus (aina colorspiral.py Ml MOKeM
HCIIOTB30BaTh €TO B KAUECTBE MOAY/IS U HMIIOPTHPOBATD B IPYTHE ITPOTPAMMBL.
B IDLE cosnaiite HOBbIi (haiin u coxpaHute ero B aitn c umenem MultiSpiral.py

B TOM e narke, 9to u daun colorspiral.py.

MultiSpiral.py

import colorspiral
colorspiral.cspiral (5,50)
colorspiral.cspiral (4,50,100,100)

OTa TpexcTpouHas NporpaMma HMIIOPTHPYeT MoAyab colorspiral, Ko-
TOPBIHM MBI CO3/1aJTH, U UCIIONB3yeT (PYHKIHUIO CSpiral U3 9TOro MOAYJIA /I

OTPHCOBKH JBYX CIIHpajeH Ha 9KpaHe, KaK [T0OKa3aHo Ha puc. B.1.

bnaromapa monynio colorspiral KaxXabi pas, KOrja IpOrpaMMHCT 3aX0-
4eT CO3/1aTh Pa3HOI|BETHLIE CITMPAJIH, BCE, YTO EMY HYKHO CJleJIaTh, — UMIIOPTH-

poBaTh TAaHHBIN MOZYJIb U BBI3BIBATh (bYHI(L[I/IIO colorspiral.cspiral ()!
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Puc. B. 1. [lse pasHouBeTHbie CAIMpany, CO340HHbIE
C NOMOLLbIO TPEXCTPOYHOM Nporpammsl U bnarogaps mogynio colorspiral.py

JlaBaiiTe MOBTOPHO MCIIOIB3yeM MOAY/b colorspiral ana orpucosku 30 ciy-

YaMHBIX Pa3HOLBETHBIX cripasell. YToOsI c/ieaTh 9T0, MBI IMIIOPTHPYEM ellie

OJHWH MOJAYJIb, KOTOprI‘;I MBI TaKIK€ YK€ HUCIIOJIb30BaJIH paHeEeE, random. BBGL[I/ITe

CJIeIyIOIIHe BOCEMb CTPOK Ko/ja B 0OKHO HoBoro ¢aiina IDLE u coxpanure ero
B (parin ¢ umeHeM SuperSpiral.py.

SuperSpiral.py

import colorspiral

import random

for

n in range(30):
sides = random.randint (3, 6)
size = random.randint (25,75)

X = random.randint (=300, 300)
y = random.randint (-300,300)
colorspiral.cspiral (sides, size, x, V)

Co3paHue Bawmnx cobCTBEHHBIX MOAYEM
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OTa mporpaMMa HaYMHAETCA C ABYX BBIPAKEHUH 1mport: ofHa A CO3aH-
HOTO HAMH MOJyJIsi colorspiral, a Bropas — /st MOAY/Is random, KOTOPbIH
MBI UCIIOIb30BAJIH HA IMPOTKEHUHN 1T0YTH Becell KHUTrH. Llukn for Oyzner BbI-
nosHeH 30 pa3. B nukie reHepupyoTcs 4eTblpe CAyYalHbIX YHCIA, 331A0IMIUX
KOTM4ecTBO cTOpoH (0T 3 10 6), padmep criupanu (ot 25 10 75), a Takke KOOp-
AMHATHL X U y B AuamnasoHe ot (=300, -300) no (300, 300) pisa pucoBaHUS CIIH-
panu Ha akpane. (ITomHuTe, 9TO TOUKa Havana kKoopaunat moayas Turtle (0,0)
HAXOJHUTCS B L[EHTpe 9KpaHa Ass pucoBaHus.) Hakower, npu xaxaom npo-
XOJi€ IO LIMKJY BBIIIOJHAETCA BBI30OB CbYHKI_II/II/I colorspiral.cspiral ()
M3 CO3[JAHHOI'0 HAMH MOAYJIS, YTO IPUBOAUT K OTPHUCOBKE IIBETHBIX CIIHpaei

CO CIy4ariHBIM 0OPa30M CreHepHpPOBAHHBIMU aATPHOYTAMH U3 LIUKJIA.

HCCMOTPH Ha TO 49TO 9Ta IIporpaMMa COCTOHUT BCEI'o JIMIIb M3 BOCbMH CTPOK,
OHa ITPpOM3BOJHUT IMMOTpsCAIONIHE rpa@nqecxne Y30phbI, KaK TOT, 9TO 1/1306pa>1<eH

Ha puc. B.2.

Puc. B.2. Mogyne colorspiral nossonser
nporpamme SuperSpiral.py cospasate
KPOCHBBIK KOSIIAX M3 HECKOMBKMX CrMpasnes
C MOMOLLbIO SMLLb BOCbMM CTPOK KOAQ

Bosmoxknocts CO3J1aBaTh MOAYJIH AJIs IIOBTOPHOI'O MCIIOJIb30BaAHH A O3HaAYa-
€T, YTO BBl MOJKETE ITOCBATHUTD Oospie BpEMCHH pEHICHNIO HOBBLIX 3a/7a4, a HE I10-
BTOPHOMY HAaIlMCaHHIO IIPOTPAMMHOTIO KOJa CTapbIX pCI_HeHI/II;I. Ka)KI[I)II;I pas3

[IPH CO3aHHUH MOJIE€3HON (PYHKIUH MIK Hab0opa PYHKIIHI, KOTOPbIe BBl XOTHTE
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HCIIOJb30BATb BHOBb U BHOBb, Bbl MOJKETE CO34aTh MOAYJ/Ib, UCIIOJIb30OBATh €I0
CaMH HJIH IIOACTHUTHCA C APYTHMH IIPOTpaMMHCTaMH.

JononHurenbHbie pecypcbl

Odunmansuas nokymenrtauus no Python Ha caiite docs.python.org/3/ conep-
KUT eme 6oabuie mHGOpManuu o Moy aax u a3sike Python B nenom. Python
Tutorial (Pykosoxactso no Python) Takxke comepkut paspesn, NOCBANIEHHDIH
monynam: docs.python.org/3/tutorial/modules.html. ITo mepe ocBauBanus
HOBBIX HaBBIKOB IIPOI'paMMHPOBaHHMA Ha A3bIKE Python I/ICHOJIb3yI:ITe 9TH pe-

CypPChI 7151 0OOrameHus Bamero Habopa HHCTPYMEHTOB [IPOTPAMMHPOBAHH.



NMpunoxenme Il

YCTAHOBKA PYGAME AJi PYTHON 3
B CPEAE MACOS M LINUX

B sToM mpuioKeHHH BB HaJeTe MHCTPYKLIHHU 10 ycTaHOBKe Pygame nis
Python 3 na Mac (c. 333) u Linux (c.342). OTu npouecchl yCTAHOBKU MOTYT
OBITH CTOKHBIMH, [IO9TOMY, €CJIH BaM HY)XHA [TOMOIIb, OOPATHTECH K BaLIEMY
cnenuanucty no IT unu gpyromy denoseky, obragamomeMy HeoOXOLUMBbI-
MH 3HaHHAMHU. DoJee pocThie HHCTPYKIIUH 110 UCIIOAb30BaHUIO Pygame fis
Python 2 Bb1 Mmoxere Haiitu B [Tpunoxenun b.

Pygame ana Python 3.4 B cpeae macOS

Crnenyronue maru MOr'yT OKa3aThCA OUYEHb CIOKHBIMH, TIOSTOMY He ITBITAHTECh
BBIIIOJIHUTB X CAMOCTOATEBHO, JyYllie Iepesaiite ux nporpammucry Python
MM TTOMorajolieMy BaM crerpaaucty mo IT.

MoAaroroBKa K KOMGHAGM TEPpMUHANA

1. YeranoBka Xcode. 3anycrure nporpammy App Store. Hatinure npuio-
xeHue Xcode v mwenKHUTE Mblbio 10 KHonke 3arpy3uts (Download)
Il yCTAHOBKM MHCTPYMEHTOB padpaborunka Xcode, Kak OKa3aHO
Ha puc. 1. Bam noHago6s1cst 5T HHCTPYMEHTHI /151 BBITOJHEHUS HEKO-

TOPBIX KOMaH/J] YCTaHOBKH.
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| Ycode

Bes-cail Apple »

=Xcodes - nozaepmes

Yro wosoro B Bepown 7.3.1

Xeode 7.3.1 inchudes Swit 2.2 m

Pl s O NaEy

[loouTues & 14 4ga

Puc. I'. 1. YcraHoska Xcode us App Store

YcranoskaXQuartz. ITeperiaure Ha caiiT o anpecy xquartz.macosforge.
org/ M 3arpysuTe caMyio HOBYIO BepcHio npuioxeHus XQuartz
(Ha MOMeHT HanmHucaHUA — Bepcud 2.7.9), Kak nokasaHo Ha puc. .2,
Orxpoiire nanky 3arpy3ku (Downloads), aBax bl menkHuTE MBIIIBIO
no ¢ainy XQuartz-2.7.9.dmg, 3arem aBaskAbl LeAKHUTE 110 (aflay a-

kera XQuartz.pkg — u npocieayiite HHCTPYKIMAM /s 3aBepLIEHUS
YCTaHOBKH.

ene < i3] i NQuanz.ong ] Olt|d

X Quartz

Home The XQuartz project Is an open-source effort to develop a version of the X.0rg X Window System
that runs on OS5 X. Together with supporting libraries and applications, it forms the X11.app that
Apple shipped with OS X versions 10.5 through 10.7,

o

Support Quick Download

Contr g Download Version Rl Info
£ ¥Quanz-2.7.9.dmg 279 2016-05-05 For OS X 10.6.3 or later
Bug Reporting
Gk License Info
An XQuartz Ists of many Individual pleces of which have various licenses.
The X.0rg § are di d on the X.Org Foundation Licenses page.

The guartz-wm window manager included with the XQuartz distribution uses the
Apple Public Source License Version 2.

i‘ iJFr‘og Bintray
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Puc. I.2. Ycranoska XQuartz

1. OTkpoiiTe OKHO TepMHHaIa (KOMaH/HAs CTPOKa). YTOOLI c/le/1aTh 31O, 11e-
peiinure B manky [lpunoxkenust = Yruaursol (Applications = Utilities)
W IBaK/IBI IEJTKHUTE MBILIBIO 110 3HaUKy npunoxenus Terminal (Tepmu-
HaJl), Kak okazaHo Ha puc. I.3. OTkpoeTcst OKHO TepMHHAIA.
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Last login: Fri Sep 2 13:57:32 on console B
Mac-Admin:~ adming

Puc. I.3. Otkporite okHo TepmuHana

,I[aﬂee BbI BBEICTC B TCpPMHHAJI HECKOJIBKO KOMaH/ /11 YCTAaHOBKH ITPpOI'paMM,

MOMOTAIOIIHX YCTaHOBUTB MOy b Pygame.

Beoa xomaHp TepmMmuHana

B crenyomux HeCKOIBKHX IIaTaX Bbl BBEJETE B TEPMHHAJ B OOIIEH CIOKHOCTH
10 xomaHz. BBoauTe Bce KOMaHABI IO OAHOM, CTPOTO TaK, KaK IIOKa3aHO B TEK-
CcTe, 10 OKOHYAHHHU BBOJA HA)XUMariTe kiaasuiny Return. BeimonxeHne HekoTo-
PBIX KOMAaH/ MOXET 3aHATh HECKOJIBKO MHUHYT, 2 HA 9KPaH MOXXET OBITH BbIBe/e-

HO OOJIBIIOE KOJTUYECTBO TEKCTA.

1. YecranoBka Homebrew. Homebrew — ato 6ecninarHas nporpamma, mno-
Moratomas ycraHosuts Ha Mac Python, Pygame u apyrue nporpammsi.
B cTpoke npuraleHys TepMUHAIA BBEAUTE OLHOM CTPOKOM CJIEAY IO IO

KOMaHAY U Ha)XMHUTE KJIaBUITY Return:
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ruby -e "$(curl -fsSL https://raw.githubusercontent.com/
Homebrew/install/master/install) "

(BOSMO}KHO, BaM HOHaI[O6I/ITCH pacliMprUTb OKHO T€pMHHAaJIA, YTOOBI
9Ta KOMaH/Ja BJI€3JIa B OAHY CTPOKY, OAHAKO, €CJIH HPOI/ISOI;IIICT €€ aBTOMa-

TUYECKUU IEpEHOC 110 'paHHUIIAM OKHa, B 9TOM HET HHUYEI'O CTpaH_IHOI‘O.)

. IMopgroroeka Homebrew k ucrnons3oBanumo. B crpoke npurinamenus

TepMHHaJa BBEJHUTE BCE TPH CJeAYION[e KOMaH/ bl TOYHO TaK, KaK ITOKa-
3aHO B TeKCTe. BhIITONHEHHE ABYX MOCAEAHUX KOMAaH[ MOXeT oTpebo-
BATh HEKOTOPOT'O BPEMEHH, 4 B OKHe OyzeT 0TOOpaKeHO HECKOIBKO 9Kpa-

HOB HH(OPMALHUH.

echo export PATH='/usr/local/bin:$PATH' >> ~/.bash profile
brew update
brew doctor

. Ycranoeka Python 3 asst Pygame. B cTpoke npuriameHus TepMuHaa

BBEJIUTE:

brew install python 3

. YcranoBka Mercurial. Mercurial — ato 6ecninarnas cucrema ymnpasie-

HUS U KOHTPOJA pecypcoB, KoTopas Tpebyercs aia ycTaHOBKM Pygame

Ha Mac. B cTpoke npurnamenus repMHHaIa BBeUTE:

brew install mercurial

. YcraHoBKa 3aBucuMocTel Pygame. [l koppektHoit paborsr Pygame

TpebyeTca HaJM9IHe HeCKOJIBKHX BCIIOMOTAaTeIbHBIX IIPOI'PAMM, Ha3bIBae-
MBIX 346UCUMOCAMMU, TTO3BONAIOMUX Pygame oToOpakaTh aHUMAaIHIO,
BOCITPOM3BOJHMTD 3BYKH U cO3JaBaTh rpaduky. B cTpoke npurmamenus
TepMMHAJIa BBEJMTE BCE TPH CJIEAYIOIINE KOMAH/IBI, He 3a0bIBasA HAKHMATh

KIaBHIIy Return mocine Ka)l(,[[OfI KOMaH/bI:

brew install sdl sdl image sdl mixer sdl ttf portmidi
brew tap homebrew/headonly
brew install —HEAD smpeg
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Ha BeimonHeHMe KaXAOH M3 3THX KOMaHJ morpebyercs Bpewms,
U B OKHE KaXX/IbIF pa3 OyZeT MOKa3aHO HECKOJbKO 9KPaHOB ¢ HH(pOpMa-
nuel. [IpogoskaiiTe, BBl IOYTH 3aKOHYHJIH.

6. YcranoBka Pygame. BeenuTe cienyonryio KoMaHIy B CTPOKE IIpHUTJIalle-
HHA TEpMHUHAJJIA U HAXKXMHUTCE KJIaBUITY Return:

sudo pip3 install hg+bitbucket.org/pygame/pygame

7. BoaMoxHO, BaM 1oTpebyeTcs BBECTH I1apOJb aAIMHUHHUCTPATOPa (MCIIOb-
3yHTe CBOM MapOoJib MM CIIPOCHTE y CUCTEMHOTO aAMUHHCTpaTopa). ITo-

CJIelYIOUIHUH MPOLIECC YCTAHOBKH MOXKET 3aHATb HECKOJIBKO MHUHYT.

Cozpanme apnbika HaO pabouem cTone

Tonbko uro ycranosaeHHsie Pygame u Hosbii1 Python 3 coszpator otnensabiil
penakrop IDLE, koTopsiil BE OyzeTe HCIOIb30BATH CIICLIHATBHO A/ CO3AAHUS
npunoxenui Python. (Bsi moxere ucnionssosars ary Hosyo Bepcuio IDLE ns
1000 MPOrpaMMBl M3 KHHUTH, OJJHAKO JI/Il HAITMCAHUA U 3aITyCKa IIPHUIOKEHHUI
Pygame BbI 001011 6L MCTIO/IB30BATHE UMEHHO 3TY BEPCHIO.)

1. B nporpamme Finder Boi6epure komanny menio Iepexon = Ilepexon
k manke (Go = Go to Folder), kak nokasano Ha puc. I'4.

@& Finder ®ain MNpaska Bun [IEZCEE Okwo Cripaska

Hazan E
Ha ypoBeHb Bbillie ®t
& Mow dains {H38F
% DoxymenTs i 1e]
2 Pabouuit cron {380
© 3arpyaxu L
1z} Nuunce {38H
= Komneiotep {%C
@ CeTn {38K
<0 iCloud Drive TH®l
¥ Mporpammel {3A
2 YranuTe o8y
HERBBHO HMCNONG30BAHHBIE NanKK >
Mepexon K nanxe...
MoakmoveHue K cepeepy... 8K

Puc. I.4. Bei6epute komaHay Mepexopn k nanke & meHio Mepexopn

2. B rexcrosoe none nuanorosoro oxkHa Iepexon k manke (Go to Folder)
seeaute nyTh usr/local/Cellar/python3 u naxmure knonky IMepeiiTu
(Go), kak mokaszaHo Ha puc. I'5.
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Puc. I.5. Beepure nyts usr/local/Cellar/python3 u Haxmure kHonky Mepeiitn

3. JIBax bl e IKHUTE MBIIBIO 110 nanke python3, uro6s oTo6pasurs co-
JlepKallylocs BHYTPH MAIIKy, Kak MMOKa3aHo Ha puc. I.6.

ece ) % pythan3
< =mmiBE-la- b o 2 Mowck
ae O I B3 =

Hasinascoa
B Mow painu frmm—
2 iCipud Drive —
7% Mporpamsitl (3427
[ PaBouwii cron
[ Doxymerts
© 3arpyasu
{2} admin
) HaoBpaxensa
ﬂ Myasma
H ownsun
Yerpohcmg
51 Mac — Admin

| [} el capitan
| Bubpans 1 w3 3 AecTyrwo 12,0506 e

Puc. I.6. [lsaxabl wenkHute Mbiwsio no nanke python3,
4TO6bI OTOBPA3UTE COAEPXKALLYIOCS BHYTPM NANKY

4. B saron manke Bbl Haiigere npunoxenue IDLE3. Haxap u yaepxkusas
kuonky Control, menkuure Mbimbio o 3uauxky npunoxkenue IDLE3.
W3 oTKphIBIIETOCSH KOHTEKCTHOTO MeHI0 Boibepute komanay Co3gaTh
ncesronuM (Make Alias), kak mokasano Ha puc. I.7.
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L =N ] maa2a
e fl=non-je- 0o Y —
Hatipanmoe
= | M M |
& iCloud Drive Moka3aTh COASHRMMOR NaKETa
7 Mporpanis bin Framewarks MepeMecTHTs 8 Kopanky
[0 PoBowsit cTon PR
[ fokymesms H MepeMMeHonaTs
Sy CxaTo «IDLE 3»
g 3 3anucats «/DLE 3» wa gucx...
admin "
1 MaoBpaesa
,r: Myapaa
o =
Cranw T «IDLE 3»
YerpoRcTaa share
3 Mac — Admin b PaccTasuTs subpannoe
Pt MokazaTs NBpaMeTps BuaR
Ter... 5

Dpas T3 10; amm_n.ui

DHKCTHTS C NOMOULLIO BlusHarvest...
Mokasate o Findar

Puc. I.7. Bei6epure komaHay Co3aarb nceBROHMM
Mn3 OTKpbIBLUErocsi KOHTEKCTHOro MEeHIKo

f

5. B mamnke nosiBUTCA HOBBIH 72¢€800H 1M, NI 3HAUOK APJIBIKA, C UMEHEM, Ha-

nonobue noxkazaHHoro Ha puc. I.8.

ece
<

3422
E=ncs-js-io]o

€ Nomes

Wabpanuon
B Mo gatinu
7 iCloud Drive
#% Noorpasnes
[ PaBormil cran
[ Roxymesre
O arpyaxm
{3} admin
(i oBpamenns
Tl Myawca
EI DHNME
¥erpoRcTea
21 Mac — Admin
1 El Capitan

H

bin Frameworks

L] libexec
share

README

Bufipaiia 1 3 17; accryruo 15,8375 [,

e

IDLE 3 INSTALL RECEIPT]
son

LICENSE

Python Launcher 3

Puc. I.8. Co3gaH HOBbIVM nceBaoHMM

6. lllenkuute mo umenu Qarina, 4Tobbl OTpeAaKTHpPOBaTh ero. Mamenure

UM [IceBJOHNMA Ha pygame IDLE nny HedTo mogobHOe, KaK [TOKA3aHO

Ha puc. I.9, momorarouiee 3artOMHUTS, 4TO 4715 3T0oH Bepcuu IDLE ycra-

HOBJIeH MoAay/1b Pygame.

Ycranoeka Pygame ans Python 3 B cpeae macOS u Linux
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< B=owa- & o o
Walioanmie
(& Mom dainu f ] ™ /
% iCloud Drive - . - y —
¥ Mporpasium bin Frameworks DLE 3

[F) PaBiowwi cran

EU DowkymenTs |

0 3arpyzen i L 2] . |

{2} odmin Ty libaxes LICENSE Python Launchar 3
[ Haobpaxarus

r.' Myauka
D DNzl

INSTALL_RECEIPT)

YorpoReTea README share
[ Mac — Admin

1 & copitan

Bufipano 1wy 11; aoctynwo 16,83 M6 — po—

Puc. I.9. Hazosure HoBbIM ncesgonmnm pygame IDLE

7. Ileperamure 3Ha4uok spasika Pygame IDLE na pabounti crorn, kak nmoka-
3aHo Ha puc. [©10. DTo Mo3BOTUT BaM MOTYUaTh JOCTY I K HYKHOMH BePCHU
IDLE pns Pygame npsamo ¢ pabouero croua.

@ Finder ®aiin [paska Bua Mepexogq OkHo Cnpaska
K _—ﬁ_T

Puc. I.10. Meperawmre Pygame IDLE Ha pabounii cton

8. Basxkzsl meaxHHTe MbIIbIO 110 3Ha4Ky Pygame IDLE. Otkpoercs okHO
penakropa IDLE ¢ monaepsxkkoit Pygame. Beegure import pygame
u HOXMHUTe K1aBumy Return, kak moxasano Ha puc. I.11. Pegakrop
IDLE nomxen GyzxeT OTBEeTHUTH NMpUTTALIEHHEM >>> U He COOOUIUTD
00 omuoOKax.
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L N Python Shel

Python 3.4.2 (v2.7.12:d33e0cf91556, Jun 26 2016, 12:03:00)

[GCC 4.2.1 (Apple Inc. build 5577)] on darwin

Type “copyright”, “credits” or “license()” for more informatlion.
23> impart pygame

Ln: 5 Col: &

Puc. I.11. Umnoptupyrite Pygame. Pegakrop IDLE
BosxeH ByaeT OTBETMTb NPUINALLEHHNEM >>> M He COOBLWMTb 06 owmbkax
TCHCPL BbI TOTOBBI HpOFpaMMI/IPOBaTb Ha BallleM Mac HPI/I.T[OX(GHI/IH Pygame

u3 rinaB 8—10. IlpusarHoro nporpamMmupoBaHus!

C]Ie,ZIYIOH_U/Ie moraryd MOryT OKa3aTbCsl OY€HD CJIOKHBIMH, ITO3TOMY HE IIBITAHUTECH
BBITIOJIHHUTD MX CAMOCTOATE/IbHO, JTy4dIlIe nepenaﬂITe HUX MTIpOTpaMMHUCTY Python

HJIH TTOMOTaloleMy Bam crenuanucry mo IT.

B nepsyio ouepens BhIOTHHUTE yKazaHus u3 pasgena Python ans Linux
(ITpunoxenue A, c. 298), uro6st ycranosuts IDE s Python 3.5 unu 6omee
HOBOM BepCHM. 3aTeM IPOCIeAyHTe HHKEIPUBEJEHHBIM HHCTPYKIHUAM [JIs

ycraHosku Pygame g1 Python 3 xa kommnsiotep ¢ cucremoit Linux.

1. 3anycrure nporpammy Tepmunan (Terminal) (XTerm mnu ananorngnoe

IPUJIOKEHME, HCIIOIB3YIOIeecs B Ballel Bepcuu Linux).

2. YcTaHOBUTE 3aBHCUMOCTH Pygame. B okno TE€pMHHaJIa BBEAHUTE CJICAYIO-
mue 9eThbIpe CTPOKH KOJa TOYHO TaK, KaK IIOKa3aHO B TEKCTE, 1 HAXKXMHUTE

Enter, kak nokazano Ha puc. [.12.

Puc. I.12. YcraHoska Pygame ans Python 3 gns Linux tpe6yer seoga
HECKOMIbKMX CTPOK KOMAHA M HANNYMSI HEKOTOPbLIX HABbLIKOB paBOTbl C TEPMHUHAIOM
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sudo apt-get install mercurial python3-dev python3-numpy ¢
ffmpeg libsdl-imagel.2-dev libsdl-mixerl.2-dev <
libsdl-ttf2.0-dev libsmpeg-dev libsdll.2-dev <
libportmidi-dev libswscale-dev libavformat-dev ¢+
libavcodec-dev python-numpy subversion

3. Ckauvaiite u ycranoBute Pygame. 1o okoHYaHMH yCTaHOBKM 3aBH-
CHMOCTEH BBEJHUTE CIeAYyIOIIHe MATh CTPOK KOJa, II00YepPeJHO BBEJUTE
CJIeAyIOINIHe ATh KOMAH/| B CTPOKY NPHUITIAIICHUS TepMHHana (obparure
BHUMaHMUe, 94TO Bepcus s3bika Python B mepBoit cTpoke Ha Bamem KOM-
IBIOTEPE MOKET OTIHYATHCS U ObITH Oostee mo3aHen (B mpumepe 3.5)!):

cd /usr/local/lib/python3.5/dist-packages/

sudo svn co svn://seul.org/svn/pygame/trunk pygame
cd pygame

sudo python3 setup.py build

sudo python3 setup.py install

4. TTo okoH4yaHum ycraHoBKH Pygame oTkpouTe 06010uky Python IDE.

5. ITporectupyiire ycranoeky Pygame ans Python 3 na Linux, BBeas
KOMaHJy import pygame B CTPOKEe IPHUITALIEHHA >>> U HAXXMHUTE KJIa-
sumy Enter, kak nokaszano Ha puc. I.13. Python gomxken orsetuts ctpo-

KOH >>>, 4YTO JACT BaM MOHATH 00 ycmenHoM uMnopre moayss Pygame.

L
e

Towplatm Vs | 8 Muitigenieotibmion | B v

a Ak~ €

Puc. I.13. Tectuposanme Pygame ans Python 3 ¢ ncnonsszosanmnem IDE.
Tenepb Bbl rOTOBbI NPOrpaMMMpoOBaATh npunoxenmns Pygame Ha Linux

Tereps BbI FOTOBBI HCITOAB30BATh IporpamMbl Pygame u3 riaas 8—10 Ha Ba-
mert MmamuHe Linux. CuactiuBoro nporpaMmupoBaHus!



rNMOCCAPUM

bonpmnHCTBO TEPMHUHOB, ¢ KOTOPBIMH BBl BCTPETHINCH IIPU U3YyYEeHUH IIPO-
IrpaMMHpPOBaHHS, — 3TO CJIOBA U3 IIOBCEJHEBHOM KHU3HU, KOTOPBIE BB M TaK YIKe
noHumaere. OIHAKO HEKOTOpPbIE U3 3TUX TEPMHHOB — 3TO HOBBIE CI0BA HJIH
CJIOBa, HMeolIHe 0coboe 3HaYeHHE B Chepe KOMITBIOTEPHOTO IPOTPAMMHPOBa-
HUA. B aTOM rioccapuu onpejeneHbl HEKOTOPbIE U3 HOBBIX CJIOB, C KOTOPBIMH
BBI BCTPETUTECH B 3TOHU KHHTE, a TAK)KE 3HAKOMBIE CJIOBA, HMEIOIIHE OTAEIbHOE

3Ha4Y€HHE B MUPpE NTpOTpaMMHBIX KOIOB.

Anroputm — Habop maros, HeOOXOAMMBIX JJISI BEITIOTHEHH S 3a1aHUs, HATIPH-

Mep pelenT.

AHI/IMaHI/IH — WJIJII03UA IBUXCHHA, CO3/JaBacMad, KOraa ITOX0XHe I/1306p3.)K€-

HUA 110 OYepeH ObICTPO CMEHAIOT APYT APYTa, KaK B My/IbTdHIBME.

AprymeHT — 3HaueHHe, nepefaBaeMoe GyHKIUHU. B Beipaxkennu range (10)

10 — aTO aprymeHr.
baokx — rpynmna nporpaMMHBIX BBIpaXKeHHH.

DBysieBBI 3HaUeHUS — 3HAYCHHE UM BBIPAXKEHHE, KOTOPOE MOXKET OBITh IH60

Hcrunnbiv (True), nu6o Josxueim (False).

BBox — nr06b1e nanHbIe iy HH(pOpPMAIIH, BBeAEHHBIE B KOMIIbIoTEp. BBOA MO-
KeT OCYIECTBIISTHCS C IIOMOIIBIO KOMIIBIOTEPA, MBIIIH, MUKPO(OHA, LH(PPOBOH

KaMephl UJTH HHOTO yCTPOMCTBA BBOJIA.
BroxxeHHBIN MK — LUKJI BHYTPH APYTOro LHUKJIA.

BeipaxxeHune — 10601 ZOMyCTUMBIN HAOOp 3HAYCHUI, IEPEMEHHBIX, OIIEPATO-

POB 1 (bYHKHI/II;I, BBITIOJIHEHHE KOTOPOTO IIPHUBOJHT K KAKOMY-TO p€3YJIbTaTYy.

Jnana3oH — ynopsiioueHHBIH HaOOp 3HAYEHHUH OT U3BECTHOI'O HAYaJIbHOTO
710 U3BECTHOTO KOHEYHOro 3HavueHu. B a3pike Python ¢pyHkuus range Bosspa-

AT [1OC/Ie0BATeIbHOCTD 3HaYeHU I, HanpumMep oT 0 no 10.

HMnopTt — nepeHoc B IporpaMMy KOJa, IPUTOJHOTO /15 TOBTOPHOTO HUCIIONb-

30BaHM A, U3 IPYTOM IPOTPAMMBbI UJIM MOAYJIA.
HMngaexc — rnos3unus sneMeHTa B CIIHCKE HJIM MacCHBeE.

I/IHI/II_II/IaJII/IBaLII/IH — IIpHCBOCHHE nepeMeHHoﬁ HIINn O6'I>€KTY HX IIEpBOIr'o, NN

Ha1a/lbH020, 3BHAYCHHU A.
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HrepaTuBHOE CO3/JaHHE BEPCUH — II0OIIArOBOE BHECEHME HEOOBIINX H3MEHE-
HUH B IPOTpaMMy M COXpaHEHHE H3MEHEHH U B KaUeCTBE HOBBIX BEPCHM, HAIIPH-
mep HMrpal, Mrpa2 u rax nanee.

Kagp — eaunnunoe I/1306pa>1(eHI/IC B IOJABUXHOM ITOCJELOBATEJIbHOCTH IJIs
AHHUMAIUH, BUJICO UJIH KOMITBIOTEPHON I'padUKHU.

Kazapor B cekyHay (fps) — ckopocTb OTpHUCOBKH H300paXkeHUI Ha SKpaHe AJIs

CO3/1aHH I aHUMallMH B UTpE HJIH (1)I/I]IBMC.

Knacec — 3arOTOBKa, OIlpeAc/IAroman (bYHKL[I/II/I H 3HA4YCHH A, KOTOPBIC 6Y,HYT

XPaHHUTBCA B TI0OOM 0OBEKTE STOrO THIIA.

KiroueBoe cioBo — CII€IHMaJIbHOE, NJIH 3ap€3€PpBHUPOBaHHOE, CJIOBO, UMEIOLIEE
HEKO€ 3Ha9YCHHEC Ha JaHHOM KOHKPETHOM fA3bIKE ITPOTr'paMMHPOBaHH .

KOII — BbIPpAKCHHN UJIKM HHCTPYKIHNH, HAIITMCAHHBIC IIPOTPaMMHCTOM Ha fA3bIKE,

MOHHUMaeMOM KOMITBIOTEPOM.
KonkareHanusa — o6beguHeHUe IBYX CTPOK TEKCTa B ONHY.

Koncranrta — noumeHoBaHHaA InepeMCeHHasd B [TaMATH KOMIIbIOTEPA, 3HAYCHHEC

KOTOPOH OCTaeTCs HeM3MeHHOI, HanpuMep math.pi (3.1415...).

MaccuB — yIopsiJO4eHHBIH CIICOK 3HAY€HUH HTH 00BEKTOB, KaK [TPABHJIO, OJHOTO
THIIA, JOCTYII K KOTOPBIM OCYIIECTBIIACTCA IO ##0€XCY, WJIH IOJIOXKEHHIO B CITHCKE.

Moxayabs — daitn nnu Habop GailoB CO CBA3AHHBIMU IIEPEMEHHBIMHU, (yHK-
LUAMH UM KIACCAMH, KOTOPBIE MOT'YT OBITH IOBTOPHO HCIIOJIb30BAHBI B Ipy-

TvuX IiporpamMMax.

OOHapy:KeHHe CTOTKHOBEHHH — NPOBEPKa, HE CONPHUKACAIOTCA JTH HIH
He CMaZKuearmcs I [Ba BUPTYaJIbHBIX 00beKTa Ha 9KpaHe, KaK MapHK U pa-
keTka B urpe Pong.

O00109Ka — TEeKCTOBAA KOMaHJHasd CTPOKA, YHTaromasd KOMaHAbI ITIOJIb30BATC~

as v Beinonssomas ux. IDLE — st1o o6onouka Python.

OO6BbeKT — nepeMeHHas, coAepsKamas HHPpoOpMaLH0 06 OAHON CYLUIHOCTH

KJlacca, HallpuMep OZHOTO CIIpalTa U3 Kjaacca Sprite.

OG6bsiBIeHHE — BBIPaKEHUE UM IPYIINA BBIPAKEHHH, COOOIIAM0IHE KOMITBIO-
Tepy, YTO O3HAYAET UM [IePEMEHHON HUIH (YHKIIHH.

HapaMeTp — BXOoJAmas IIepeMEeHHasA (iJYHKI_II/II/I, YKa3bIBacMasa BO BpEM OIIpe-

neneHUs QyHKIIHH.
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IlepemMennasi — B KOMIBIOTEPHOM IPOTPAMMHPOBAHUH — 3TO MOMMEHOBAH-
HOE 3HaYeHHe, KOTOPOe MOXKeT OBITh H3MEHEHO.

ITukcenn — COKpalleHHe OT AHIIMHCKOTO CIOBOCOYETAHUSA pictwe element—
«9JIEMEHT KapTHHKH», MaJICHbKHE LIBETHbIC TOYKH, COCTABJIAIONIMC H3o6pa>1<e—

HHS Ha 9KpaHE KOMIIbIOTEpPa.

IToacTaHOBKa — 106aBIeHHE YeTO-TO B KOHeLl, HAIIpUMep J00aBieHHe Oy KB

K KOHLY CTPOKH HJIH IIO621B]'ICHI/IC JIEMCHTOB B KOHEI] CITMCKa MJIM MaCCHBa.

ITpunokeHne — KOMIBIOTEpHAsA IPOTPaMMa, Je/Ial0LIas YTO-TO [OJIEe3HOe
(nnm Becenoe!).

IIpucBoenne — ycTaHOBKA 3HAaUEeHHA IIePEMEHHOM, KaK, HAIIPUMEDP, B BRIPaKe-

HMH X = 5, B KOTOPOM IIEpEMEHHOMN X NIPHCBAUBAETCA 3HaUYEHUeE 5.

ITporpamma — HaboOp MHCTPYKIIHI, HATHCAHHBIX HA [IOHATHOM JJI51 KOMITBIO-

Tepa A3bIKE.

ITpospauHoCcTbh — B rpadriKe — BO3MOXHOCTD BU/IeTh CKBO3b YU4aCTKH H300pa-

KEHMA.

IlceBpocayyaliHOCTh — OZHO 3HAYEHHE M3 MOCIEJOBATENPHOCTH 3HAYCHHI,
Ka)Kyleecs CIy4YaliHBIM U HEIpeCcKa3yeMbIM, TAKOe 3HaYeHHe 00IaaeT 10CcTa-
TOYHOH CTEIEHbBIO CTYYAHHOCTH JIsI CHMYJIALIHH OPOCKA UTPATbHOM KOCTH HIIH

MOHECTKH.

CHUHTaKCUC — rpaMMaTH4Y€CKHC U Op(i)OI‘p&CI)H‘i@CKI/IC IpaBHaa A3bIKa IIPO-

rpaMMHUPOBaHHUA.

Cry4aiinble YHCc/Ia — HelpeJcKadyeMas I10CIe0BaTeJbHOCTD YHCE, PABHO

pacnpeac/i€eHHBIX 10 OTPAaHHUYCHHOMY AHAIIa30HY.

Co0bITHE — aKTHBHOCTb, KOTOPYIO MOKET OOHAPYKUTh KOMIIBIOTED, HATIPH-
Mep LIeTYOK MBIIIbIO, U3MEHEHHe 3HAYCHM S, HaXKaTHe Ha KJABHIIY, OTCUET
BpEMEHH TalMepPOM M TaK jajee. BeipaxeHus uanu GyHKIHUH, OTBEYAIOIIHE
Ha COOBITH S, HA3BIBAIOTCS 00pab0MuUuKamu coOblmusl W CAYMAMeLIMU CO-
Ovtmuii.

CTpoka — 1mocieJoBaTeIbHOCTh CHUMBOJIOB, B TOM YHcJie OYKB, YHCeJ, CAMBO-
JIOB, 3HAKOB ITYHKTYAllHH U IPOOEJIOB.

YcaosHoe BbIPpA’KCHHNCEC — BBIPpAKEHUE, TTIO3BOJIAIOIICE KOMIIBIOTEPY IIPOBEPUTDH
HEKO€ 3HAYCHME 1 BbIIIOJIHUTD pa3HbIC IICI;ICTBI/IH B 3aBHCHMOCTH OT pE3YyJ/IbTaTOB

IIpOBEPKH.
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®Paitn — Habop HaHHBIX HIH HHPOPMALUH, COXPAHEHHBIH KOMITBIOTEPOM
Ha HEKOEM 3aIIOMHHAIOIIEeM YCTPOMCTBE, HAlpHUMep jKecTKoM aucke, DVD wnu

USB-duent-xapre.

DyHKLIHMA — IOMMEHOBAHHBIN HAGOP IPOrPAMMHBIX BbIPAXKEHHH, IPUTOLHBIX

JAJ1d BBIITIOJTHECHHW A KOHKPCTHOI;I 3agaqdm.

LIser RGB — cokpammenue ot [Jeem red-green-blue (xpacHbIii-3e1eHBII-TOTY-
6oi1), 03HaYaeT C1OcO6 MPeCTABNEHUS IIBETOB: 33]1A€TCA KOJIUYECTBO KPACHO-
r0, 3€JIEHOTO M TONy6Oro KOMIIOHEHTOB, KOTOPBIE MOTYT IT€PEMEIIUBATHCA /IS

BOCCO3J1aHH A HYKHOT'O IIBETa.

IInkn for — nporpaMMHOe BhIpaKeHHe, IIO3BOJIAILIee TIOBTOPATH OI0K Kozia

YCTAaHOBJIEHHOE KOJINMYE€CTBO paa3.

IHukna while — nporpamMmHOe BbIpakeHHE, [I03BOJISAIONIEE IOBTOPHO BBIIIOJ-

HATH OI0K KoZJa A0 TEeX IIOp, ITIOKa BEPHO OIIpeAC/ICHHOEC YCIOBHCE.

I_II/IK.TI —_— Ha6op HHCTPYKHHﬁ, MMOBTOPSACEMBIX O TEX IIOP, ITOKA HE 6YIL€T BBITIOJI-

HEHO OoIlpeAeIeHHOE yCIOBHE.

DeMeHT — CIMHHIIA CITMCKa MM MaCCHBa.



OB ABTOPE

Hoxrop bpaticon Ilafin — 3acayxeHHBIN podeccop KOMIIBIOTEPHOH HAYKH
Yuusepcurera CesepHoit Jlxxopmxun, rae oH 00ydaeT [eeyCTpeMIeHHBIX [IPO-
IPaMMHCTOB Ha poTsikeHnu 6osee 15 net. Ero cryneHTs! moctpouniu ycnemnyo
Kapbepy B TAKMX KOMIaHMAX, Kak Blizzard Entertainment, Riot Games, Equifax,
CareerBuilder u gp. On 6511 nepBeIM 3aBenyOUUM KadeJpoil KOMIIBIOTEPHOM
Hayku B Yausepcurere CeBepHoit Jxopmxnim, Kpome TOro, ABIsAeTCsS 0bmanare-
nem crenenu gokropa Hayk (PhD) or TocynapcrBenHOro yHuBepcurera mrara
Msxopmxust. Joxrop ITaftH Takske MHTEHCHBHO COTpyAHHYAET cO mKomamu K-12
B 00J1aCTH IIPOABHIKECHHS TEXHUYECKOTO 0Opa30oBaHHSL.

Hoxrop Ilatin obmanaer 6oee uem 30-71€eTHUM ONBITOM IIPOTPAMMHUPO-
Banus. [lepByio cBoio mporpammy o npozan 3a 10 gomrapos xypaary RUN
(Commodore 64), ony6aukosanHyo B KonoHke «Marus» B 1985 rogy.

Hoxrop Isfin xxuBeT k ceBepy oT ATnanTsl, mwrtat Jxopaxus, ¢ xxeHoi bes
U IBYMs CBIHOBBAMH, AjlekcoM 1 MakcoM.

OB UNNIOCTPATOPE

Mupan Jlunosaua — asrop kuHuru «HMzyuwan Haskell 60 uma do6pal».
OH yBrekaeTcs OOKCOM, UI'pOH Ha Oac-rutape U, KOHEUYHO, pucoBaHHeM. Ero
[IPUBJIEKAIOT TAHIYIOI[HE CKeJETHI H YHCIIO 71, a TakKe, IPOXO/s Yepe3 aBTOMa-
THYECKHE ABEPH, OH IIPEACTABIIACT, YTO OTKPHIBAECT UX YCHIMEM COOCTBEHHOM
MBICJIH.
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BJIATOAAPHOCTU

Hamnucatp 3Ty KHUTY ObLIO ObI HEBO3MOKHO 0e3 HeJI0K MHHOM TIOMOIIH U I1OJ-
nepxku KoMauasl usgarensctsa No Starch Press. Boipaxkaro ocobyo 61aroaap-
HocTh by IMonnoky 3a To, 4TO OH BepHI B 9TOT poeKT, laiinepy OprMaHy
3a MOJJIEPXKKY U pefakTypy, a Takxke Jlecan Ilens, Paitnun Xopdmany, JIn Axk-
cenbpony, Makensu [lonrunoy, Cepene fIur u Jlaypens YyHs 3a HeycTaHHOE
pelaKTHUpPOBaHHeE, BBIYUTHIBAHHME, MAPKETHHT M NPOU3BOACTBEHHBIC HABBIKH,
a TakKe 3a GeccueTHOE KOJTMYECTBO COBETOB, KOTOPBIE IIOMOI/IM MHE YTy YIIHTh
9Ty KHHUI'Y B CPABHEHHH C M3HAYaIbHOH pyKomnucsio. Taxxke criacubo Perruen
Mownaran u ITayne @ueMuHr 32 moMoOLIb B HCIIpaBlIeHUH (pOpPMATA U CTHIIS

H BBIBEPKY TEKCTA.

Berpaskaio 6marogapaocts Mumtens @penn u Opu JlaceHcku 3a BHUMATEIb-
HYIO U IOTOIIHYIO TeXHHYECKYIO pelaKTypy, a Takxke Konopy CeHnr 3a To, uTO
OH ObLJI IEPBBIM, KTO [IPOYEJI 3Ty KHUI'Y U IIPOTECTHPOBAJ IIPEIOKEHHBIE B HEl
nporpamMmsl — B cBou 10 ser.

Criacu6o Mupany JInnosada 3a BOCXUTHTeIbHBIE HIITIOCTPAIIMH, OHH JeJIa-

IOT TEKCT TAKHUM KHBBIM, KAKHUM 4 JaXK€ HEC M€4TaJl €ro YBHUACTb.

Cracub6o moemy cBekpy Hopmanny Ilern, koMmnpioTepuinky Ha MeHCHH,
KOTOPBII Hava/l CAMOCTOATENbHO M3y4aTh aA3bIK Python, ucnonssys pannue
YEePHOBUKH 3TOH KHHUIH.

OtnenpHast 611arofapHOCTD MOCH XKEHe U TydiieMy Apyry bes 3a mocrosH-
HYIO TIOAJEPHKKY, 4 TAK}KEe MOUM BOCXHUTHUTEIbHBIM CBIHOBBAM AJsekcy u Makcy
3a IIOMOIIb B TECTUPOBAHUHU Ka)K/10M IPOTPAMMBI M COBETHI 10 MX YTy 4IleHHIO.

OTa KHHTA U BCA MOS XKH3Hb CTalId OECKOHEYHO Jydlie O1arofaps BaM TPOHM.

Haxowner, xo4y no6arogapurh MO0 MaMy, DCTY, O1arozaps KOTOpPOH s Mo-
JMIOOHMIT U3y9aTh U PelIaTh FOJTOBOJOMKH.
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PYTHON ANA AETEA U POAHTEJ‘IE“

nPOI'PAMMMPOBAHME -
3TO NPOCTO, AAXE
POAUTEAU cnPABaATCA!

Python — ato ceepxnonynsipHbIi s3bik, O6 asTope
Ha koTopom paspabartsisaercs abco-  LokTop bpaiicow MaitH — npodeccop
NIOTHO BCe, OT MOBunbHeiX npuno-  YHusepcuteta CesepHoii [xopaxiy,
XEeHUM U Hrp no HUYHHI:IX pche-rog 7] npeno,ncaufenb KDMI'IbIOTeprIX HOYK
monenuposanus. MIMeHHo Ha Hem Be- € Bonee uem 15-neTHum cTaxem.
nyTca pa3paboTku B TAKUX KOMNaHMsX,  CPeau ero BbiBlmx CTyAeHTos — Be-
kak Google u IBM. Dylpe COTPYAHMKM KOMNAHWM, nopa-
pUBLUKX MUPY Takue urpsl, kak World
Bnarogaps nowarossim UHCTPYKUMAM  of Warcraft u League of Legends.
U WIMIOCTPMPOBAHHLIM MPUMEPAM, @ QOrey, gponx cbiHoeew, goktop [1aiH
TAKXEe WMrpoBOM COCTaBASIOWEN 3TOH NPeKpPacHo 3HaeT, kak caenats oby-

Khury  Baw  pebeHok 6e3 TpyAd  yewue YBNEKATENbHBIM U BECENBIM.
OCBOWT Q3bl NPOrPAMMMPOBAHMA HA

Python.

Yemy BbI Hayuutecb BMecTe ¢ Koraa s 6bin maneHskum, npuxoau-

pe6eHKOM Mo 3TV KHuUre: n10ck cobUPaTs MHPOPMALMIO MO KPY-
MALGM M 30CHINATH HOA CAMLIKOM

TEXHMYECKMMM TOMGMM MO  Npo-
rpammuposanmio. Hackonsko 6bino
Pucosate HeOBBIKHOBEHHYIO U 64 npowe, ecnm 6bl y MOWX POSH-
KpacouHyio rpaguky renesi 6bina Takas kHural Bosemy Ha

Mucate nporpaMmbl ans Wwngpo-  BOOPYXEHWE 415 CBOEro nepeeHLa.
BAHMA CEKPETHBIX NOCNAaHUiA

*» Cospasark Becenblie CcemelHble
Urpbl HQ KOMMbIOTEPE

Esrenwmii [MuseHs,

Paspabareieare  cobcrBeHHbie IPONWEB

MHTEPAKTUBHbIE KOMNbIOTEPHbIE
NPUNOXEHUS CO 3BYKOM U OHU-
maumen
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