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BBegeHue

[TporpaMMHupOBaTh JIETKO, KOT/Ia MOXKHO TIPOCTO CKOTTMPO-

BaTh print('Hello, world!'). BepoaTHo, BaM ciydasoch

4YUTATh XOPOIIO CTPYKTYPUPOBAHHYI0 KHUTY UJIU IIPOXOAUTD

OHJIAWH-KYPC IS HAUMHAOIINX, TIPOpabaThIBast yIIPaKHEHUSI

U TIO/IIaKMBast ’KAPTOHHBIM CJIOBEYKaM, KOTOPbIe BbI (DoJIee 1iIu

MeHee) mornMasi. OIHAKO KOT/Ia TIPUIILIIO BPEMsI TOKU/IATh THE3/0

Y 11caTh COOCTBEHHDIE IIPOIPAMMBbI, BO3MOKHO, JIETATH CAMOCTOSTENILHO

0Ka3aJI0Ch He TaK POCTO. Bl 00HAPYIKUIIH, UTO TISLIUTECH B IIYCTOE OKHO PEIaKTOPa 1 HE
3HaeTe, Kak HayaTh [HUCaTh CBOM IporpaMMbl Ha Python.

HpO6JIeMa B TOM, 4YTO CJIie/10OBaTb y‘{e6HI/IKy O4Y€Hb IIOJIE3HO /IJIsI YCBOCHUA TEOPUU, HO
9TO JaJIEKO HE BCEr/la TO K€ CaMO€, YTO YYUTHCA IMHNCAaTh HOBbIE ITPOTPaMMbI C HYJIA. Ha
JaHHOM 39Tall€ 4aCTO PEKOMEHAYIOT N3y4aTb IIPOrpaMMHOE obecrieyeHue ¢ OTKPbITbIM
NCXO/IHBIM KO/IOM MNJIN pa6OTaTb Hal CcOOCTBEHHBIMU IIPOEKTaMU, HO ITPOEKTHI C OTKPbI-
ThIM NCXOTHBIM KOZIOM /IaJICKO HE BCET/la XOPOIIO JJOKYMEHTUPOBaHbI MJIN TOCTYITHDI J1JI51
Ha4dMHaIOIINX. U xotsa pa60Ta Ha/l CcOOCTBEHHBIMU IIPOEKTaM1 OY€Hb CTUMYJINPYET, Bbl
OCTa€eTeCh COBEPIIEHHO 6e3 PYKOBO/ICTBA.

B kuure BBI HalijleTe MpakTUYeCKUe MPUMEPHI TPUMEHEeHUs Pa3JIUYHbIX Ujel 1mpo-
rPaMMUPOBAHUS B BUJIE KOJUIEKITIY Oosiee ueM 80 Urp, UMUTAIIMOHHBIX MOJIeJIed U 00b-
exToB 1UdpoBoro nckyccrsa. OHU IPeACTaBASIOT c0OO0il He TIPOCTO (hparMeHThbl KOJa,
a MOJIHOIIeHHbBIe paboTatoniue mporpaMmbl Ha Python. Ber MokeTe ckomupoBarh mx
KO/, 4TOOBI JIyUIlle TO3HAKOMUTHCS ¢ TEM, KaK OHU PAbOTAOT, MO9KCIIEPUMEHTHPOBATD,
a 3aTeM TIOIBITAThCS BOCCO3/IATh MX CAMOCTOSTEIBHO B KAYeCTBE MPAKTUKHU. BCKope Bb
HaiijieTe uaen JI7ist COOCTBEHHBIX TIPOTPAMM H, TJIABHOE, Oy/IeTe 3HATH, KAaK MPUCTYTIUTh
K UX peaju3aiinu.

MpoekTUpoBaOHME MANEHBKUX MPOrPaMM

HpOI‘paMMI/IpOBaHI/Ie 3apPEKOMEH/TIOBAJIO cebs1 Kak HaBbIK, OTKI)I)IB&IOH_[I/II';I 6oJibIIILE
BO3MOXHOCTH, B TOM 4YHMCJI€ 110 CO3JaHNIO TEXHOJTOTMYECKHUX KOMIIAHUII CTOMMOCTBIO



12 BeeneHue

MIJLIAAPABL Z0JLIAPOB U MOTPSCAIOIINX TEXHUIECKUX HOCTIKeHnit. CTpeMHUThCs K 60JIb-
niemy 1ipu cozzannu csoero 11O jierko, HO KOr/1a epeolieHuBaelb CBOU CUJIbI — B KOHIIE
KOHIIOB ITOJIy4Yaelilb TOJbKO He3aKOHYEHHbIE TPOrPpaMMbl U pazovyapoBanue. OiHaKO BOBce
He HY’KHO OBITh KOMIIBIOTEPHBIM T€HIEM, YTOOBI CO3JaBaTh UHTEPECHDIE 1 KPEATUBHBIE
MIPOTPAMMBI.

HpOGKTbI Ha PythOIl B 9TOI KHUTE OTBEYAIOT HECKOJIbKUM OCHOBHBIM TIPUHITUIIAM ITPO-
E€KTHUPOBaHUA, I{TO6I)I YHOPOCTUTDH AJIA HAYMHAIOINUX ITOHNMMaHNE NCXO/THOTO KOJa.

e Ouu MajieHbK1e — OOJIBITUHCTBO MPUBEACHHBIX B KHUTE ITPOrPAMM He TIPEBBIIIAeT
256 cTPOK KO, a 4aCTO OHU HAMHOTO KOpoue. birarogapst TakiM orpaHndeHusiM
pasMepa YUTaTe ko MPOIIIE TIOHITh 9TH TporpaMmbl, Hucsio 256 BeIGpaHO coryvaii-
HO, HO 256 = 28 a cremenu ABOUKM — CYACTJIUBBIE JIJIsI TIPOTPAMMUCTOB YHCJIA.

o IIpuBojasTcs B BUje TEKCTa — TEKCT Tpoie, yeM rpacduka. Korga u mcxopubiit
KOJI, U BBIBOAMMBIE IPOTPAMMOM PE3YIBTAThI IPEACTABJIAIOT COOOM TEKCT, MOAKHO
JIETKO OTCJIEINTD, CKAKEM, IIPUUYNHHO-CJICACTBEHHYIO CBA3b MEK/Y OIIePaTOPOM
print('Thanks for playing!') B KO/ie ¥ BBIBOJJUMOI Ha 3KpaH HAMUCBIO Thanks
for playing!.

e He TpebyOT yCTAaHOBKH — BCE MPOTPAMMBI 3aKIIOYEHBI B OT/ENbHbBIE, CAMO-
mocratourbie (aitapl ncxoaHoro koga Python ¢ pacmmpenvem . py, HampuMep
tictactoe.py. He nyxno samyckaTb IporpaMmMy yCTAaHOBKM U MOKHO JIEIKO
Pa3MECTHUTH TaKyIO TPOTPAMMY B MHTEPHETE, UTOOBI TOMETUTLCS €10 C IPYTHML.

e Ux mHoro — B kaure npusesena 81 nporpamma. Ber o6s13aTesbHO Haiiere mpo-
rpamMMbl cebe 1o BKYCY CPe/id HACTOJIbHBIX UTP, KAPTOUHBIX UT'P, XY/I0KECTBEHHBIX
1 pOBBIX M300PAKEHUN, IMUTAIIUOHHBIX MOJIEJIEH, MATEMATHUECKUX 3arajioOK,
JIAOUPUHTOB U Pa3BJIEKATEIBHBIX TIPOTPAMM.

e Omnu MMPOCTBIE€ — STU IIPOTPaMMbI OBLIN HATTUCAHBI Tak, 4TOOBI OBITH TIOHATHBIMHI
JlayKe JIJI HaUMHaIOIMX. Bb161/1pa;1 MCKAY KOJAOM Ha OCHOBE CJIOKHBIX, BBICOKO-
IIPON3BOJUTEJTbHBIX aJITOPUTMOB U IIPOCTBIM U ACHBIM KO/IOM, { BCEr/la B ATOM
KHHUTE€ CKJIOHAJICS K TIOCJIE/THEMY.

HpOI‘paMMbI B TEKCTOBOM (bopMaTe MOTYT ITOKa3aTbCA HECKOJIBKO CTaApOMO/IHbIMU, HO
HO]IO6HBII';I CTHJIb IIPOTPAMMUPOBAHUA TTO3BOJIAET HE OTBJIEKATHCA Ha HIOAHCHI, CBA3aHHbIE
CO CKaYMBaHHEM I‘pa(l)I/ILICCKI/IX JIAaHHDBIX, yCTaHOBKOﬁ JIOTTOJTHUTEJIbHBIX 6nbIMOTEK 1 op-
raHnsauMeﬁ KaTaJIOTOB ITPOEKTA. BwmecTo aTOr0 MOKHO COCPEZIOTOYUTHCA Ha CaMOM KO/I€.

Onsa koro 3sTa KHura

Kanra nanmcana 71 ABYX TPYII Jofiel. B iepBy1o BXOAST T€, KTO YiKe OCBOUJ OCHOBBI
Python u mporpamMmmupoBammst BooOIie, HO BCe €llfe He BIOTHe MPEICTABISIET, KAk M-
caTb CO6CTB€HH])I€ TIpOrpaMMbl. ITM JIIOIAM MOJKET Ka3aTbCs, YTO IMTPOrpaMMHPOBaHNE
JUIST HUX <HE CJIOKMJIOCh». MOKHO YCIIENTHO pemaTth NpakTHIecKnue yIPakKHEHU U3
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yueOHUKOB, HO C TPY/IOM IIPEJICTABIISITH ce0e, KaK BBITJISIIUT MOJTHAST Tporpamma. Biraro-
Jlapsl cHavaJla KOIMPOBAHMIO, a 3aTeM U BOCCO3/IaHUI0 UTP U3 JAaHHOU KHUTHU 3TH JIIOIN
IIOCTEINeHHO NOMMYT, KaK U3ydaeMble 371eCh [TOHSTHS IPOTPAaMMHUPOBAHMSI KOMIIOHOBATh
BO MHOKECTBO HACTOSIIIUX ITPOTPAMM.

Bo BTOpYy?TO rpyTITy BXOZSAT HOBUYKH B C(pepe TpOrpaMMIPOBAHNS, IOCTATOUHO a3apPTHHIE
1 HACTPOEHHBIE Ha IPUKJIFOUEHIIS, JKEJTAOIIIe IOTPY3UThCsT B PabOTY € TOJIOBOH 1 Cpasy
JKe HauaTh CO3/[aBaTh UTPHI, IMUTAIIMOHHbBIC MOJIEJIN ¥ IPOTPAMMBI, 06pabaThIBAIOIIIE
GOJIBIIINE MACCUBbI YMCJIOBBIX JaHHBIX. TaKUX JIF0Jell ycTpanBaeT KOMUPOBaHUe Kojaa
¥ M3y4YeHue ero 1o Xomy aemna. Vlam, BO3MOXHO, OHM yiKe YMEeIOT TPOTrPaMMHIPOBATh Ha
JIPYTOM s13bIKe, HO Python mM BHOBe. ITa KHUTA, XOTS ¥ HE 3aMEHSIET MTOJTHOTICHHBIN BBO-
mHbI Kype Python, kpaTko 3HAKOMUT YUTATEJIST ¢ €MO OCHOBAMU M YUUT UCTIOIb30BATh
OTJIA[IYWK JIJIsT UCCIIEIOBAHNUST BHYTPEHHUX MEXaHU3MOB PabOThI TPOTPAMMBI BO BPEMsI
BBITIOJTHCHUS.

OnpITHBIE IIPOTrPpaMMUCTDBI TOKE MOTYT Pa3BJI€UbCS C IPOIrpaMMaMi 13 ATON KHHUTH, HO
YUYTHUTE, YTO OHa HallMCaHa BCe-TaKu /IJIsI HOBUYKOB.

YTO MOXXHO HOMTU B U3ACOHUM

XO0TsT OCHOBHAST YaCTh KHUTH TIOCBSITIEHA KOHKPETHBIM TIPOTPAMMAM, B Hell BbI HatimeTe
TaKKe MOTIONHUTETbHBIE MCTOUHUKY WHMOPMAIIH IO 0OTIINM BOTIPOCAM TTPOTPAMMU-
posammst u Python.

e IIpoekTs! — TePeUnCsITD 37eCh 81 MPOEKT OyIET CAUTTKOM JOJTO, HO KasKIOMY
13 HUX [10CBsIIeHa OT/ie/IbHAad IIaBa, BKJIIOYalolas Ha3Balue IIPOeKTa, Ollucatue,
IPUMEP PE3YJIBTATOB PabOThI MPOTPAMMBbI U €€ UCXOIHBIN Ko/, B1o6aBoK mpuBo-
JATCST PEKOMEH/IAIINT OTHOCUTEIHhHO M3MEeHEeHNH, KOTOPhIe BBl MOKeTe BHECTH
B KOJI, YTOGBI a[IalITHPOBATh 3TH IPOTPAMMBI K CBOMM TPEOOBAHUSIM.

e Ilpunokenue A «YKrazaTeib TETOB» — IIEPEUNUCIEHBI BCE TIPOEKTHI, Pa3OUThIe Ha
KaTeropyuu 1o TeraM MpOeKTOB.

o IIpunoxenue B «Tabiuia KOJ0B CUMBOJIOB> — CIIMCOK KOJOB CUMBOJIOB JIJIst
cepiieyeK, IUHNH, CTPEJIOK 1 OJI0KOB, KOTOPbIE MOI'YT BBIBOANTD BAIIN IIPOTPAMMBI.

Kak HayumTbcs yemy-To Ha nporpammax
M3 3TOM KHUIM

ITa KHUTA He YIuT 361Ky Python i kakiM-1160 TOHSITHSIM TPOTPAMMIPOBAHIST, TIOM00-
HO 00BIYHOMY yueOHUKY. B Hell TpuMeHsieTCst OAX0/ «yueda Ha IPAKTUKES, TPU KOTOPOM
YUTATENST TTPU3BIBAIOT BPYYHYIO KOITMPOBATH TPOTPAMMBI, SKCIIEPUMEHTHPOBATD C HITMH
U FICCIIENI0BATH BHYTPEHHNE MEXAHU3MBI X PaOOTHI Ty TEM 3aMyCKa UX MO/ OTIATINKOM.
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OcHoBHas njaed KHUI'i COCTOUT He B HOJIpO6HOM IOACHEHNHN CUHTAaKCHCaA A3bIKa I1PO-
rpaMMUPOBaHUsd, a B IEMOHCTPAIINU ITOJTHOIIEHHBIX ITIPUMEPOB ITPOTPaMM, PEAJTN3YIOIINX
HEYTO peasibHOE: KapTOYHbIE JIM UTPbI, BOCIIPOU3BEACHUE JIN aHUMalluH, NCCJIEI0OBaHNE
JIM MaTeMaTU4eCKOI 3aTajKH. HOSTOMy S PEKOMEHAYIO IMTPUAECPIKUBATHCA CIIEYIOTUX
9TaIIOB.

1. Ckauaiite porpaMmy U 3aIyCTHUTe ee, YT0ObI TOCMOTPETD, YTO OHA JIEJIAeT.

2. Hauas ¢ mycroro (aiiia, CKOIMpyiTe KO UTPhI U3 KHUTH, BDYYHYIO HaOPaB ero
(He uCToJIb3yiiTe KOMAH/Ibl KOTTMPOBAHUS/BCTaBKU! ).

3. SaHyCTI/ITe IIporpaMMy CHOBa, BEDHUTECH U NCIIPABbTE BCE OIT€YaTKU 1 OI_HI/I6KI/I,
KOTOPbIE Bbl MOTI'JIN C]Iy‘{al';IHO BHECTU B KO/I.

4. 3aHyCTI/ITe TIpOrpaMMy M3-110/1 OTJIA/[YNKa, I{TO6bI II0CJIe10BATEIbHO BBIIIOJIHUTH
KOJ[ TOCTPOYHO 1 PazoOPaThCst, UTO JETaeT Kaskjast CTPOKa.

5. Haiigure koMmMeHTapuu, oTMedeHHbIe (!), YTOObI HAiiTH KO/, KOTOPBINA MOKHO
M3MEHUTh U TTOCMOTPETh, KaK 9TO TIOBJUSIET HA TPOTPAMMY TIPU CJIEAYIOeM
3aITycKe.

6. Haxomner, monpo0yiite BOCCO3aTh IPOTPAMMY CAMOCTOSTENbHO ¢ HyJist. He 00s1-
3aTeJIbHO TOYHYIO €€ KOIHI0; MOKeTe TPUBHECTH B HEE UTO-TO CBOE.

ITpy KOMpPOBAHUM KOJA U3 KHUTH MOKeTe He HaOupaTh KOMMEHTapuu (TEKCT B KOHILE
CTPOK, CJEIYIOMNHI 32 CUMBOJIOM #) — 9TO IPUMEUYaHNsI /Il IPOTPAMMUCTOB, UTHOPH-
pyembie Python. Oxnako crapaiitecs mcars cBoii koj Ha Python Ha crpokax ¢ Temu ke
HOMEPaMI, YTO U IIPOrPAMMbI B JAHHOM U3[IaHIK, 4TOOBI YIIPOCTUTD UX cpaBHenue. Eciu
y Bac He TI0JIy4aeTCss HAUTH OTIeYaTKU B CBOUX IIPOTPAMMax, TO MOXKETE CPABHUTH CBOM
KOJI ¢ KOJIOM M3 KHUIH ¢ TIOMOLIbto oraitH-ytunTel diff o agpecy https://inventwith-
python.com/bigbookpython/diff/.

Kaskyio mporpaMmy OIMUCBIBAET HaGOP TETOB, HAIIPHMED HACTONLHAA UIPa, AMUTaLMOHHARA
Mofesb, Xy[oXeCTBeHHan U Ana AByx urpokos. [loscnenus ko BceM aTUM Teram U 1epe-
KPECTHBIN yKa3aTesb TETOB U MPOEKTOB TIPUBEICHBI B TPUJIOKEHUN A.

CkaumBaHue m yctaHoBka Python

Python — HasBanme Kak sI36IKA IPOTPAMMHUPOBAHNST, TAK U MHTEPITPETATOPA, BHITIOJTHSI-
TOTIIETO KOJT Ha s13bike Python. YTumura-uHtepnperatop coBepIieHHO OecTIaTHa i CBO-
GOIHO TOCTYTHA JI7IsT CKAYMBAHYIST 1 ICTIOIb30BaHMsT. MOsKeTe TIPOBEPHTH, HE YCTAHOBJIEH
Ji ysKe B Batieit cucreme Python, ¢ momorisio komas ot crpoku. B Windows otkpoiite
KOMaH/IHYIO CTPOKY 1 BBeZIUTE py --version. Eciii BbiBe/ieHO IPUMEPHO cJielyioliee,
suaunt, Python ycranosmen:

C:\Users\Al>py --version
Python 3.9.1
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B macOS u Linux oTkpoiiTe TepMunal u BBeauTe python3 --version. Eciu Oyner Bbi-
BeJICHO IPUMEPHO cJie/iytolee, 3HaunT, Python ycranosmien:

$ python3 --version
Python 3.9.1

B aroii kaure ncroabsyercst Python sepcuu 3. TIpu niepexozie ot Python 2 k Python 3
OBLIO BHECEHO HECKOJIBKO 00PATHO HECOBMECTUMBIX U3MEHEHUI, U /i1 pabOTHI OITH-
CaHHBIX 37€Ch IIporpaMm Tpedyercs Kak MuaumyM Python sepcun 3.1.1 (Bbimymena
B 2009 rozay). Ecim 8o yBuanTe coobiienue o6 ommbxke, riaacsaiiee, uto Python ne naiigen
uim Beperst Python — 2, MojkeTe ckayath CBEeKUI ycTaHOBOUHbII makeT Python s Ba-
1reii oreparoHHoI crcTeMsl ¢ caifTa https://python.org/. B ciryuae mpo6JieM ¢ yeTaHOBKOM
Python gonosHuTeIbHBIE HHCTPYKIIMU MOKHO HaiiT 3/1ech: https://installpython3.com/.

CkaumBaHMe M yCTaHOBKO pegakTopa Mu

Koz Python Bbl Oyere BBOAUTH B TEKCTOBOM PeAaKTOPE WM MHTErPUPOBAHHOIL cpejie
paspaborku (IDE) mputosxkenuii. SI pekoMeHay0 HConb30BaTh B Kauectse IDE pe-
naxTop Mu, ecii BBl HOBUYOK; OH IPOCT W HE OTBJIEKAET Ballle BHUMaHUE MHOKECTBOM
pacHIMpeHHbIX OIIIUH.

Ortkpoiite caift https://codewith.mu/ B8 6paysepe. B Windows u macOS ckauaiite
YCTAaHOBOYHBIH MAKET /IS COOTBETCTBYIOINIEH OMEPAIIMOHHON CUCTEMBI U 3aITyCTUTE
€ero, JIBaX/IbI eJKHYB Ha daiine. B macOS 3ammyck ycTaHOBOYHOTO MaKeTa MpuBeieT
K OTKPBITHIO OKHA, B KOTOPOM HEOOXOMMO TIepPETAIUTh MUKTOrpaMmMy Mu B KaTaior
Applications st mpofosskenust yeranosku. B Ubuntu mpunercs yeranosuts Mu B ka-
gecTBe nmakera Python. B atoMm ciydae oTkpoiiTe HOBOE OKHO TEPMUHAJA U BBITOJHITE
KOMaHy pip3 install mu-editor a5t ycTaHOBKY 1 mu-editor — arst 3amycka. Haxmn-
Te KHOTIKY Instructions B paszesie Python Package cTpaHUIlbI 3arpy3Ku ISt TOAPOOHBIX
UHCTPYKITAH.

3anyck pegaktopa Mu
[Tocre ycranosku 3amycrture Mu:

e B Windows 7 uau 6ojiee no3aHeil Bepcuy MieJKHATE Ha NUKTOrpamme Start
B HUZKHEM JIEBOM YIJIy 9KpaHa, BBEIMTE mu B [10JIe TI0KCKa U BhibepuTe Mu, Koraa
OH TTOSIBUTCS;

e B macOS orkpoiite okHo Finder, mesnknute na Applications, a 3aTem na mu-editor;

e B Ubuntu Hasxxmure Ctrl+Alt+T, 4T0OBI OTKPBITH OKHO T€EPMUHAJIA, U BBEIUTE KO-
MaHzay python3 -mmu.
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IIpu epsom 3amycke Mu nosiButcs okao Select Mode (BoiGepute peskiM ) €o CIeLyomu-
mu BapuanTamu: Adafruit CircuitPython, BBC micro:bit, Pygame Zero u Python 3. BeiGepure
Python 3. IIpu sxesrannu 1o3/iHee Beerzia MOXKHO U3MEHUTD PEsKUM, HaskaB KHOIIKY Mode
BBEPXY OKHA PeJIaKTOpa.

Bui cMoskeTe BBOIUTD KO/l B I'VTaBHOM OKHE Mu, a 3aTeM COXPaHATH €ro, OTKPbIBATb U 3a-
IIyCKaTb @aﬁﬂbl C IIOMOIIbIO KHOIIOK BBEPXY.

3anyck IDLE n gpyrux pegakrtopos

MoskeTe HCIIOIB30BATh KaKUe YTOHO PEJAaKTOPbI Ui HalMcanust Kojaa Ha Python.
Bwmecte ¢ Python ycranasausaercs ITO IDLE (Integrated Development and Learning
Environment, narerpupoBanHas cpejia pazpaboTKu U U3YYEHHsT ), KOTOPOE MOJKET CJIy-
JKUTH aJbTEPHATUBHBIM PEJAKTOPOM, €CJIH 10 KaKOH-I100 PUYNHE BaM He YIaloCh
ycrarnoBuTh MU miin 3actaButh ero paborats. 3amyctum IDLE.

e B Windows 7 unu 6Gojiee mo3aHeil Bepcun MEJIKHATE Ha NUKTOrpamme Start
B HUZKHEM JIEBOM YIUIy 9KpaHa, BBeauTe idle B 1oJie moucka u Bbibepure IDLE
(Python GUI).

e B macOS orkpoiite okno Finder, naxxmure Applications » Python 3.9 » IDLE.

e B Ubuntu Buibepure Applications » Accessories » Terminal u BBeuTe idle3 (MokeTe

TaKsKe HeJKHYTh Ha Applications BBepxy axpaHa, BbIOpaTh Programming, a 3aTem
1meJKkHyTh Ha IDLE 3).

e Ha Raspberry Pi HaxkmuTe KHOIIKY MeHO Raspberry Pi B JieBOM BepXHEM yTJIy;
IeTKHNTE Ha Programming, a 3aTeM BcTaB Ha Python 3 (IDLE). MoskeTe Tak:ke BbI-
6patb Thonny Python IDE u3 meHIo Programming.

Cy1ecTByeT ele HeCKOJIbKO OECTIATHBIX PEAAKTOPOB, C MOMOIIBI0 KOTOPBIX MOKHO
BBOJIUTD U BBIMOJIHATEH KoJi Python, Hanmpumep:

e Thonny, IDE Python mis HaunHatomux mo aapecy https://thonny.org/;

e PyCharm Community Edition — IDE Python, koTopyio ucnoassyior pazpabor-
yuku-mpodeccruonastsl, o ajgpecy https://www.jetbrains.com/pycharm/.

YcraHoBka moaynemn Python

J1u1s1 GOTBIITIMHCTBA IPOTPAMM 13 ATON KHUTH TPEOYETCST TOJBKO CTaHAapTHAas G1OIMOTeKa
Python, ycranasmBaemast aBromMaTndecku BMecte ¢ Python. Ommako st HeKOTOPBIX
porpaMM TpeOYITCS CTOPOHHUE MOJYJIH, HallpuMep pyperclip, bext, playsound
u pyttsx3. VX Bce MOKHO yCTAaHOBUTD Cpa3sy, 3arpy3uB MOLyJib bigbookpython.
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Yro kacaercs pesakropa Mu, To HeoOxoanmo ycranoButb Bepeuio 1.1.0-alpha (i 6osiee
no3/Hio). [To cocrosinuio Ha 2020 oy 9Ty Bepcuio MOKHO HAWTH BBEPXY CTPAHUIIBI
ckauuBaHug 1o aapecy https://codewith.mu/en/download B pasaese Try the Alpha of the
Next Version of Mu (ITompoGyiite anbha-Bepcuto obHoBIeHHOr0 Mu). ITocsie ycTraHOBKY
HKMUTE 3HAYOK C [IECTEPEHKOM B JIEBOM HUIKHEM YTy OKHA, YTOOBI BBI3BATH OKHO
Mu Administration (Axmunucrpuposatruie Mu). Boibepure Briaaky Third Party Pack-
ages (Croponnue 1akerbl), BBejiuTe bigbookpython B TekcToBOE 10Je U HaskMute OK.
B pesyabrate a1oro GyyT yCTaHOBJIEHBI BCE CTOPOHHUE MOJYJIN, UCIOTb3YEMbIE TIPO-
rpaMMaM¥ U3 KHUTH.

IIpu ucnonpzosanuu Visual Studio Code wau pemakropa IDLE oTkpoiite pegakTop
U BBITIOJTHUTE CJIeAYIONHii ko Python B uHTEpakTUBHOI KOMaHAHOM 060I0UKE:

>>> import os, sys
>>> os.system(sys.executable +
0

-m pip install --user bigbookpython')

Yucto @, BBIBOAMMOE MOCJIE BTOPON MHCTPYKIIUH, 03HAYACT, 4TO BCe PabOTACT IOTKHBIM
o6paszoM. B IpoTHBHOM ciydae, ecii Bbl YBUAUTE cOOOIeHne 06 OMmubKe UK Apyroe
YUCITO, TTOTTPOOYTITE BHITOTHUTD CAEAYIONTIE KOMAHIBI Oe3 OTIINH - -user:

>>> import os, sys
>>> os.system(sys.executable +
0

-m pip install bigbookpython')

ITpu ncnorb3oBaHUK JTO6OTO PEaKTOPa MOKETE MOMPOOOBATH BHITOJHUTh KOMAH/LY
import pyperclip win import bext, 4T0ObI yOEAUTHCS, YTO YCTAHOBKA IIPOLILIA YCIIEIIHO.
Eciin o111 KOMaHbI IMIIOPTA He BO3BpalaioT coodInenus 00 onmmbKe, 3Ha4UT, COOTBET-
CTBYIOIIIME MO/IYJIA YCTAHOBJICHBI TPABUJIBLHO U BBI CMOXKETE 3aITyCKaTh UCTIOIb3YIOIINEe
UX ITPOEKTDI U3 KHUTH.

KOHMPOBGHMe KoAgd M3 KHUTMN

[IporpamMupoBanue — HaBbIK, COBEPIIEHCTBYEMBI Mpesk/e Bcero npaktukoii. He
CTOUT TIPOCTO YUTATHh KO/l B 9TOW KHUTE U KOTMPOBATH/BCTABJISATH €70 B CBOM KOM-
nbtorep. IToTpaThre HEMHOTO BpeMEHU, HO HabepuTe KOJIl B peakTope BpyuHy. O0-
paiaiite BHUMaHME Ha HOMEPa CTPOK, YTOObI CJIydaitHO He TIPOIyCcTUuTh Hiruero. Ecin
BbI CTOJIKHETECH ¢ OIUOKAMU, TO BOCIOJIb3yiiTech onmaiiH-yruantoil diff mo agpecy
https://inventwithpython.com/bigbookpython/diff/, uTo6bI cpaBHITH CBOIl KO C KOLOM
u3 kuuru. YTobsr syuire pa3odparbesa B paboTe IporpaMm, MoIpoOyiTe 3amyCcTUTh
WX TIOJ] OTJIATIUKOM.


https://inventwithpython.com/bigbookpython/diff/
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ITocie TOro Kak MCXOAHBII KO OyAET BBEIeH U 3allylleH HECKOIbKO Pas, HOIPOOYITe 110-
JKCIIEPUMEHTUPOBATH C BHECEHWEM B Hero uamenenuii. Vien 0THOCUTEIbHO BO3MOKHbIX
HeOOJIbIIIX U3MEHEHUI BbI MOKETe HallTH B KOMMEHTAPHUAX, IOMEYEHHbIX (! ), BI0OaBOK
B KayKJIOM IIPOEKTE €CTh CIIMCOK Mieil 6oJiee KPYIHbIX M3MEHEHUI.

Jasee mompoOyiiTe BOCCO3AATh MPOTPAMMY € CaMOTO Hadasla, He TSIt Ha HCXOIHBIN
KO/l B KHUTE. Bama mporpamma He JI0/KHA B TOYHOCTH BOCITPOU3BOUTH TPOTPAMMY M3
KHUTH, BBl MOJKETE TIPUILYMaTh COOCTBEHHYIO BEPCHIO.

ITpopaboTaB Bce MPOTPaMMBbI 3 KHUTH, BEPOSITHO, BBl 3aXOTUTE HAYATH CO3/1aBATh CO0-
CTBeHHbIE. BOJIBIINHCTBO COBPEMEHHBIX KOMIIBIOTEPHBIX UTP U IPUKJIAHBIX IPOIPAMM
JIOCTATOYHO CJIOKHBI, UX CO3/IaHUe TPeOYyeT KOMAH/IbI, COCTOSIIEH 13 MPOrPAMMUCTOB,
aApXUTEKTOPOB U Tpaduyeckux ausalinepoB. OJHAKO MHOTHE HACTOJIbHbIE, KAPTOYHbBIE
UTPBI U UTPBI Ha GyMare JI0CTATOYHO MPOCTDI, YTOObI /I HUX MOKHO GbLIO pazpaboTaTh
COOTBETCTBYIOILYIO TIPOrpamMMy. MHOTHE 13 HUX OTHOCATCS K KATErOPUU abCTPAKTHBIX
crparernyeckux urp. FIx cimcok MOKHO HaliTu 110 azipecy https://en.wikipedia.org/wiki/
List_of abstract_strategy_games.

3anyck Nporpamm M3 TepmuHanda

Wcniop3yromiie MOy b bext MPorpaMMHBIE TTPOEKTHI U3 KHUTH BBIBOJST PA3HOIIBET-
HBII TekeT. OIHAKO TH I[BeTa He 0TOOPasKAFOTCS, eCIIH 3aIlyCKaTh TIPOrpaMMbl u3 Mu,
IDLE wu ApyTrux pelakTopoB, TaK YTO X HEOOXOAMMO 3aITyCKaTh U3 OKHA MEPMUHANA
(komanHOI cTpokn). B Windows jiist aToro 3amycture mporpammy Command Prompt
(Komanmnasa ctpoka) u3 Merio Myck. B macOS zamyctute Terminal (Tepmunar) us
Spotlight. B Ubuntu Linux samycture Terminal (Tepmunan) uz Ubuntu Dash nmu Ha-
skmute Ctri+-AlR+T.

Korma otkpoercs 0KHO TepMUHAJIA, TIEPeHInTe B KATaJIOT ¢ BalllMMU (hailjiaMu . py € 110-
Motbio Komanzibl cd (change directory — «cmenuTsb karasors). Hanpumep, ecau s pa-
6oraro nog Windows u coxpanni mporpammbl Python B karanor C:\Users\Al, To go/iken
BBECTH CJIE/IYIOIYI0 KOMAHY:

C:\>cd C:\Users\Al

C:\Users\Al>

asee, uTobbl 3ammycTuTh porpammbl Python, BBeainTe komaHy python Bawallpozpamma. py
B Windows nim python3 Bauwaripozpamma. py B macOS nnm Linux, 3amenus Bawallpozpam-
Ma.py Ha HasBaHUE COOTBETCTBYIOIIEH porpamMmbl Ha Python:

C:\Users\Al>python guess.py
YragaiTe uucno, (c) dn CeeirapTt al@inventwithpython.com
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A 3aragan 4ucno ot 1 po 100.
Y Bac ocTanocb 10 nonbiTok. YragsiBauTe.
- -COKpaueHo - -

[IpepBarp BBITIOTHEHNE TTPOTPAMMBI MOKHO M3 TepMuHasia HaxkaTueM Ctrl+C, BMecTO
TOTO YTOGBI 3aKPHIBATH CAMO OKHO T€PMITHAJIA.

3anyck nporpamm co cmaptPoHa uam NAGHLWeETA

Pa6orarh ¢ HOyTOYKa WK CTAIIHOHAPHOTO KOMITBIOTEPA € TIOTHOTIEHHON KIaBHATY PO
Gyzet ynobHee, TOCKOTbKY HAOUPATh KO Ha KIaBHaType TeehoHa WIH Take TTaHTeTa
OYeHb YyTOMUTEJIbHO. VI XOTsI He cyliecTByeT O(UIMaIbHbIX HHTEepIpeTatopoB Python
st Android umm iOS, ecTh callThl ¢ HHTEPAKTUBHBIMU OHJIAWH-000JI0YKaMU, KOTOPbIE
MOKHO MCIIOJIb30BaTh U3 Opaysepa. OHM NOAXOASAT U I HOYTOYKOB/CTAIlMOHAPHBIX
KOMIIBIOTEPOB Ha CJIydail, €M Bbl TIPEMOIaBaTeb, y KOTOPOTO HET MPaB Ha YCTAHOBKY
HOBOTO MTPOTPAMMHOTO 0OecTiedeH st Ha KOMITBIOTEPaxX B yueOHOM KJracce.

Wurepnperaropsl Python Ha caiitax https://repl.it/languages/Python3/ u https://www.py-
thonanywhere.com/ MOKHO CBOGOIHO MCIIO/Ib30BaTh B Gpaysepe. ITH CaiiThl MOAXOAAT
JUIst OOJIBIINHCTBA IPOEKTOB M3 JAHHOW KHUTH, HO He JJIS IIPOrPaMM, HCIIOJIb3YIOIIIX
CTOPOHHIE MOIYJIHN, HAIpUMep bext, pyperclip, pyttsx3 u playsound, 1 He 1A IIPO-
rpaMM, YU TAIOTINX WJIN 3AMUCHIBAIONTUX (haiiyibl ¢ TOMOIIbIO (pyHKIIMY open (). Eciiu Bb
YBUIUTE 9TH 3JIEMEHTBI B KOJIe IIPOIPaMMbl, 3HAYKT, OHa He Oy1eT paboTaTh B yKa3aHHbIX
onaiiH-unTepnperaropax Python. Oanako 60IbIIMHCTBO IIPOrPaMM U3 KHUTH OYAeT
B HUX IIPEKPacHO paboTarh.

fae nonyumtb nomoulb

Eciu BbI He MOZKeTe HAHSATH YACTHOTO MPETO/IABATEISI M Y BAC HET JIPYra-1porpaMMHCTa,
KOTOPbII MOT GBI OTBETHUTD Ha BOIIPOCHI [0 IPOrPAMMUPOBAHKIO, TO BaM IIPHUAETCSI CaMO-
CTOATEJILHO MCKATh OTBETHI Ha HUX. K c4acThio, 3TH BOIPOCHI MPAKTUYECKH HaBEPHSIKA
KTO-TO y’Ke 3ajlaBajl. YMEHHe HalTH OTBEThI CAMOCTOSITEIbHO — BaKHBIIT HABBIK 1151
JIE0OOTO MTPOTPAMMUCTA.

He paccrpauBaliitecs, ecsu 1oliMeTe, 4TO MOCTOSIHHO UIIleTe B MHTEPHETE OTBETHI Ha
BOITPOCHI 110 TTporpaMMupoBanuio. [loka Bbl yunuTech, HET HUUETO MOCTBITHOTO B TOM,
4TOOBI KCKATh YTO-TO B UHTEPHETE, BMECTO TOTO YTOOBI 3alIOMUHATD BCE HIOAHCHI TIPO-
IPaMMHUPOBaHUSs ¢ caMoro Hadasa. Jlaxe mpodeccrnonaibabie pazpaboTanku [TO Kask IbIit
nenb uiryT 4to-To B Cetu. B aTOM pasjesie Bbl y3HaeTe, Kak 3a/1aBaTh «<yMHBIE» BOITPOCHI
U MCKATh OTBETHI HA HUX B MHTEPHETE.
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Korza nporpaMma 1bITaeTest BBIIOJHUTD HEOTYCTUMYIO WHCTPYKITHIO, 0TOOpaXkaeTcst
coobiienue 00 onrOKe: TPACCUPOBKA, OTIMCHIBAOIIAS THII TPOMBOIIE/IIEH OITHOKHU U TO,
Ha KaKoH CTPOKe KoJla OHa TPou3oliia. BoT npumep mporpamMmbl, B KOTOPOI TPOM30IILIA
ormu6GKa BO BPEMsI BEIYKCJIEHUS TOTO, CKOJIBKO KYCKOB MBI OJIKEH MOy YUTh KK IbIil:

Traceback (most recent call last):
File "pizza.py", line 5, in <module>
print('Each person gets', (slices / people),
ZeroDivisionError: division by zero

slices of pizza.')

W3 210t TpaccHpoBKHU He cpa3y sICHO, 4TO MpobieMa BbI3BaHa MePeMEHHOi people,
3HaYeHre KOTOPOI paBHO O, BCJEICTBUE Yero BhIpaxkenue slices / people NMpUBOAUT
K omubKe fAeseHus Ha Houb. Coobrmennst 06 ommbKax 3a4acTyi0 HACTOIBKO KOPOTKH,
YTO JIasKe He SBJSIOTCS MpelyiokeHusIMU. [I0CKoJIbKY TPOTpaMMUCTBI CTAJIKUBAIOTCS
C 9TUMH COOBIIEHUSMI TTOCTOSTHHO, OHU UTPAIOT POJTh CKOPEE OTIOBETIEH I, & He TIOJTHO-
IIEHHBIX TTosicHeHu . Ecii BBl BCTPETHIIN KaKoe-To coobienue 06 omubke BIepBhIe,
TO CKOTIUPYIITE €r0 U TOUIIUTE B UHTEPHETE, MOYTH HABEPHSIKA BbI HalijieTe MoApoOHOE
TOSICHEHNE, UTO O3HAYAET HTA ONMMOKA 1 YeM OHA MOTJIa OBITH BhI3BAHA.

Ecjii B uHTEpHETE HATH periieHue TPOGIeMbl He YIAI0Ch, TO MOKETE BBICTABUTH CBOM
BOIIPOC Ha OHJIAH-(hOpyMe WJIH 3a/1aTh KOMY-JTUO0 I10 3JIeKTPOHHOM ouTe. Jlyis1 Gosrbieit
aheKTUBHOCTH MTpoIiecca 3a/1aBaiiTe KOHKPETHBIE, YeTKO C(hOPMYJIUPOBAHHbIE BOTIPOCHI.
To ecTh IPUBEINTE TOMHBIIT HCXOAHBIN KO ¥ TIOJHOE coobIenue 06 ommbKe co BCeMH
OAPOOHOCTIAMHU, PACCKAKKITE, KaKUe PelieHus IpobaeMbl ysKke IIpoOOBaJIM, a TAKKe Ka-
KYI0 OTIepanoHHyIo cucTeMy 1 Bepenio Python ncmombayere. Mznoxennnie Ha hopyme
OTBETHI HE TOJIHKO MO3BOJISAT PEIIUTD BalITy MPOOIEMY, HO ¥ TOMOTYT B GY/IyTIEM APYTUM
TPOTPAMMHUCTAM C T€M K€ BOIIPOCOM, KOTOPBIE HANIYT Ballre COOOTIeH e,

Habop xopa

ITporpamMMmucTy He 06s13aTeIbHO YMETh OBICTPO IleyaTaTh Ha KJIaBUATYPE, HO JUIIHIM
9TO yMeHue He Oyzer. MHorue o/ 1eyaraioT [ByMs aJbliaMU, B TO BpeMs Kak 6oJiee
ObICTPBII HAGOP MOKET 3HAUNTENLHO 00JIerduTh Harrcanue porpamm. ITo mepe paboTbl
HaJ| IpOorpaMMaMU U3 KHUTHU BaM OyJeT yaoOHee CMOTPeTh Ha KO/, a He Ha KJIaBUATyDY.
CymecTBytoT GecIiaTHble CailThl JJIs1 00yUeHUsT OBICTPOMY HAabOPY TEKCTa, HATIPUMED
https://typingclub.com/ u https://www.typing.com/. Xopoias nporpaMma st o0ydeHust
HaboOPy TeKCTa 0TOOPasKaeT KJIaBUaTypy U IPO3PadHble PYKH Ha 9KPaHe, YTOObI BbI MOLJIN
PAKTUKOBAThCSI, M30ABJIAACH OT BPEAHOM IIPUBBIYKKA CMOTPETh HA KJIaBUATYPY B IIOKC-
kax ksraBuii. Kak u 10601l Apyroit HaBbiK, HAOOP — JIeJI0 IPUBBIYKH, a HAITHCAHIE KOJA
JIaCT BaM MHO’KECTBO BO3MOKHOCTEH IPUBBIKHY T K HA0ODY.

BBITIOTHATD pasiMyHble eHCTBIS HAMHOTO ObICTpPee, He TiepeMelast YKasaTeb MBI
K IIYHKTY MEHIO, TO3BOJISIOT TaKKe COYETAHMS TOpAYNX KiaaBuil. OHU 4acTO 3alMCaHbl
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B Buie Harogo0ue Ctrl+C, o3HavaomieM, 4To HyKHO HaxKaTbh OJHY U3 ABYX KjaBuii Ctrl
U 3aTeM, He OTIycKas ee, HaxxaTh kiasuinry C. Ho e HaskaTh kyaBumry Ctrl, otmryctuthb
ee, a 3aTeM Ha)kaTh Kyiasuiiy C.

BeryunTts pacnpocTpaHeHHbIE COYETAHUS TOPIYNX KIaBuil, Harpumep Ctrl+C 11 kormupo-
Banust uin Ctrl+S 17151 coxpanenust, MOKHO, OTKPBIB MBIIIBIO MEHIO BBEPXY IIPUJIOKEHUST
(8 Windows u Linux) win Beepxy akpata (8 macOS). Bpemst, morpaueHHOe Ha M3yYeHUE
ATUX COYETAHUIT KJIABUIII, OKYITUTCS C IUXBOIL.

Jlpyrue coueTaHus ropsiaKx KJIaBUII He Tak oueBuaHbl. Hapumep, Alt+Tab 8 Windows
u Linux u Command+Tab B macOS 1o3BoJIIeT TIEPEKTIOUUTHCS HA OKHO JIPYTOTO TIPU-
JoxeHust. YTo6bl BBIOPaTh KOHKPETHOE OKHO, MOKHO 3aath Alt mim Command u 1o-
cJeloBaTeJbHO HaKUMaTh Tab.

KonupoBaHue u BcTaBka

Bygep obmena (clipboard) — asieMeHT OTiepaliioHHOI CHCTEMBI, TPEIHAZHAYCHHBII /15T
BPEMEHHOTO XPAHEHUST JIAHHBIX JIJIST BCTABKH, KOTOPBIE MOTYT IIPEACTABJISITH COOO# TEKCT,
us00paskeHst, (HailJIbl ¥ IpyTHe TUITBI MHMOPMAIIUHU, XOTsI B 9TOM pasJeJie Mbl OyieM
TOBOPUTD TOJBKO O TEKCTOBBIX aHHbIX. [Ipu konuposanuu (copying) TeKcTa KOs BbI-
GPaHHOrO B TEKYIIUI MOMEHT BpeMeHH TeKcTa nonaaaet B Oydep oomena. Ipu scmaske
(pasting) TekcT u3 Oydepa BCTABJISIETCS B TO MECTO, TJIe ceiiuac HaXOIUTCSA Kypcop, Kak
ecsiu GbI BBI MTHOBEHHO HabGpasiu ero camu. KormipoBaHue 1 BCTaBKa TEKCTa OCBOOOKIAIOT
Bac 0T HeOOXOAMMOCTH 3aHOBO HAOMPATH Y7Ke UMEIOIIUICS Ha BallleM KOMITbIOTEPE TEKCT,
HEBAXKHO, OJIHY CTPOKY MJIN COTHU CTPAHMUIL.

YT06Bl KOIMPOBATh ¥ BCTaBUTh TEKCT, CHavaja BeiOepute (evidenume, highlight)
TEKCT, KOTOPbIil Oyjete KOMupoBaTh. J[Jis 9TOro MOKHO HaKaTh OCHOBHYIO KHOIKY
MbIIIH (JI€BYIO, €CJIM MBINIb IIPeIHasHauYeHa /IS TIPaBUIeii) 1 MepeTaluTh yKa3aTe b
MBIIITH 110 BCeMy BbiOupaeMomy Tekety. OpHaKo 3a4acTyio GbicTpee u TouHee Oyaer
Ha)kaTh KHOMKY Shift 1 mepeMecTnTh Kypcop ¢ IMOMOTIBIO COYETAHUS TOPSAUNX KJla-
Buil. MHOTHE TIPUIOKEHIS MTO3BOJSAIOT MTHOBEHHO BBIZIEJIUTH 1[E€JI0E CIOBO MyTEM
JIBOMHOTO IIeJ4Ka Ha HeM. MOKHO TaKsKe BBIJEJNTD IEeJIyI0 CTPOKY MK ab3al] TPOii-
HBIM IETIKOM.

Caenyroruii mar: Haxathb Ctrl+C 8 Windows win Command-+C B macOS, 4to0bI KOITH-
pOBaTh BBIIEIECHHBII TEKCT B Oydep oOMeHa. B HeM MOKET cofiepsKaThest TOJIBKO OJIMH
AIEMEHT, TAK YTO KOMMPYEMBII TEKCT 3aMeIaeT HaxouBIeecs B 6ydepe 10 3T0ro.

Haxowner, mepeBuHbTE KypCcop Ty/a, Ky/la Hy;)KHO BCTABUTH T€KCT, U HaxkmuTe Ctri+V
B Windows nian Command+V B macOS. BeTaBiasaTh TEKCT MOKHO CTOJIBKO Pas, CKOJIb-
KO HY’KHO; OH ocTaeTcs B Oydepe oOMeHa [0 TeX 1I0P, I0Ka Bbl He CKOIMUPYeTe HOBbIIl
TEKCT.



22 BeeneHue

Mouck M 3ameHa TekceTa

Ion Paccen (Dan Russell), mouckossiii antponosor B Google, B cratbe 2011 roga
B Atlantic NOACHWIT: TIPU M3YYEHUW MTPUBBIUCK UCTIOIB30OBAHUSA KOMITBIOTEPOB JIIOALMI
0Ka3as10Ch, uTo 90 % 13 HUX He 3HAJH, YTO MOKHO HaxaTh Ctrl+F (B Windows u Linux)
nin Command+F (B macOS) g oucka cioB B MPUIIOKEHUSIX. ITO UCKIIOUUTETHHO
yI0OHAsT BO3MOXKHOCTD HE TOJBKO B PEAKTOPAX KO/, HO U B TEKCTOBBIX PEAKTOPAX,
Gpaysepax, TPUIOKEHUSAX SJIEKTPOHHBIX TAOJIHUIL U MTPAKTUICCKH BO BCEX MPOYUX TIPO-
rpaMmax, oToOpasKaIInuxX TeKeT. Bl MoskeTe HaxkaTh Ctrl+F — u mosisutcs oxkuo Find
(Haiiti), Ky/1a MOSKHO BBECTH CJIOBO JIJIsI TIOMCKa B IporpaMMe. Haskarne kirasurm F3
0OBIYHO TIO3BOJISIET TIOBTOPUTD TIOMCK 1 HAUTH CJIEAYIOIIee BXOKIEHUE CJI0BA. DTa BO3-
MO’KHOCTb 9KOHOMUT KOJIOCCAJIBHOE KOJTMYECTBO BPEMEHHU 110 CPABHEHUIO C TIOMCKOM
CJIOBA C TIOMOII[BIO TIPOCMOTPA JOKYMEHTa BPYYHYIO.

B pemaktopax Taxyke eCTh BO3MOKHOCTD TIONCKA U 3AMEHDI TEKCTA, ¢ KOTOPOH 0OBIIHO
cBsI3aHo coueTtanwue kiaasuni Ctrl+H (Command-+H). Ona 1103BoJIsIeT HAXOAUTD BXOXK/ICHUS
KaKOTO-7T1O0 (hparMenTa TEKCTa U 3aMEHSITh €0 APYTUM. DTO OYeHb YA0OHO, HATIPH-
Mep, /IS TTepeMeHOBAHI TTepeMeHHOH nian GyHKInn. OIHAK0 BO3MOKHOCTD HONCKA
U 3aMEHbI TEKCTA CIIEYET NCTTOMB30BATH C OCTOPOKHOCTHIO, YTOODI He 3aMEHNUTH TEKCT,
CJTy4JaifHO COBIIABIINIL C KPUTEPHEM TTOMCKA.

OTnagumk

OT]IaZ[‘lI/IK — YTWJINTAQ, BbIIOJIHAIOIIAA ITPOTrPaMMbl ITIOCTPOYHO, C BOSMOJKHOCTDBIO IIPO-
CMOTpPa TEKYIIETO COCTOAHMA ITIEPEMEHHDBIX ITPOTPaMMBbI. JTo LIEHHBI WHCTPYMEHT JIA
TIOMCKa IMporpaMMHbIX omnbox. B JaHHOM pas/iejie A paCCKaKy O BOSMOKHOCTAX OT-
JlaJuynKa pelaKTopa Mu. He BOJIHyfITeCI)Z BO3MOXHOCTHU BCEX OT/IaJYMNKOB O/IMHAaKOBbI,
JlajKe eCcJin HHTep(l)efICbI 110JIb30BaTeEJIA Pa3/In4alOTCA.

YT00bI 3aIlyCTUTD IPOTPAMMY B OTJIAUUKE, BOCIOIb3YUTECh MyHKTOM MeHIo Debug
(Otmanka) B cBoeit IDE BmMecTo nmynkTa Merto Run (3armyck). OTaaqank 3amyCcTUTCs
B IIPUOCTAHOBJIEHHOM COCTOSTHUY HA [IEPBOU CTPOKE IIPOTPAMMBL. Y BCEX OTIA[TYNKOB €CTh
kuotku Continue (IIpomosskuTs), Step In (Ilar ¢ 3axogom), Step Over (ITar ¢ 06x010M),
Step Out (I11ar ¢ Bexomom) u Stop (OctanoB).

[Tpu vaxxatun kHormku Continue (TIPOIOKUTE ) TPOTPaMMa BBITIOMHIIETCST KakK 0OBIYHO,
J10 TeX 0P [T0Ka He 3aBEPIINTCS WK He JOCTUTHET TOYKU OCTaHOBA (0 HUX 5 PACCKAXKY
TO3’Ke B 9TOM pasziesie). Ecii Bbl 3aKOHYMIIN OTIAJIKY U XOTUTE, YTOOBI TIPOTPAMMA JIajiee
BBITIOJTHSAIACH OOBIYHBIM 06pa3oM, To HakmuTe Continue (IIpogo/KUTD).

IIpu naxxatuu kHonku Step In (Illar ¢ 3aX0/10M) OTJIAUMK BBIITOJHSIET CJIEAYIONYIO
CTPOKY KO/1a, IT0CJIe 4ero ocTaHaBuBaeTcs. Ecin cieyioniast CTpoKa Kojia IIpejiCTaBsieT
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co00ii BbI30B (DYHKIIUH, TO OTJIAJUHK «3aXO[UT> B 3TY (DYHKIIUIO U IEPEXOUT K TIEPBOIL
CTPOKe ee Ko/la.

ITpu waxxaTun kKHoKy Step Over (ITar ¢ 00X010M) OTJIaAYMK BHITOJHSIET CJACAYIOIYO
CTPOKY Kojia aHasrormaHo kHotKe Step In (11lar ¢ 3axomom). Ho ecamt carepyrorast ctpoka
KOJIa TIPEZICTABIISAET COOOM BBI30B (QDYHKITHH, TO OTIATINK «OOXOAUT KO ATON (QYHKITHIL.
DyHKITIS BBITOTHAETCS ¢ 0OBITHON CKOPOCTHIO, U OTIAMYNK TPUOCTAHABINBAETCS TIO-
cJte Bo3Bpara us ee Boi3oBa. Krormky Step Over (I1Iar ¢ 06x0710M) HCTONB3YIOT Yatie, IeM
kHOTIKY Step In (IIlar ¢ 3axomom).

[Tpu naskatuu xkHomnku Step Out (LLlar ¢ BBIX00M) OTJIAUUK BBITIOJIHSIET CTPOKU KO
¢ 06BIYHON CKOPOCTBIO, TIOKA He MTPOUCXOIUT BO3BPAT U3 TeKytiel ¢hyHukimu. Eciu Bor
«3alIny B BbI30B (hyHKIMU ¢ tomolnbio kuorku Step In (IIar ¢ 3axomom) u mpocto
XOTHUTE BBITTOJHUTH OCTABIITHECSA HHCTPYKIIUHU, TOKA He BbIiiieTe 00PaTHO, TO HAKMUTE
kuotky Step Out (ITIar ¢ Bbixoz0M), 4TOOBI OTJAYUK «BBIIIET» U3 TEKYIETO BHI30BA
bynakIUNT.

Ecsu BbI XOTHTE TIOJIHOCTHIO 3aBEPIIUTH CEAHC OTJIAJIKY U He TIPOIOJIKATD BHITOJTHEHNE
OCTaTKa MPOTPaMMBbI, TO Ha)kMHUTE KHONKY Stop (OcTanoB). OHa HeMe/IEHHO 3aBepInaeT
BBITIOJTHEHHE TTPOTPAMMBbI.

MoskHo ycTaHoBUTh mouky ocmanosa (breakpoint) Ha KOHKPETHOI CTPOKE, IIPU 9TOM
nporpamMma 6yIeT BBIMOJIHATHCS ¢ 0OBIYHOI CKOPOCTHIO, /10 TEX MOP MOKA HE TOCTUTHET
MAHHOU CTPOKH. 3aTeM OTJIAIYNK OCTAHOBUT BBITIOJHEHUE TPOTPAMMBI, 4TOOBI BbI MOTJIH
U3YYUTh 3HAYEHUS TIePEMEHHBIX U MPOIOJIKUTH TIOIIArOBOE BHIIOJHEHUE OT/IETbHBIX
cTpok koza. B Goabimuactse IDE yeTaHOBUTH TOYKY OCTAHOBA MOKHO € OMOII[BIO
JBOITHOTO IIEJTYKA HA HOMePe CTPOKHU B JIEBOI YaCTU OKHA.

B j11060M oTiagurike rae-HuOyAb B OKHE OTJIaAKK OTOOPasKarOTCs 3HAYECHUST, X PaHsIII1e-
41 B TEKYIIUIA MOMEHT B IIepEeMEHHBIX IIPOrPaMMbl. BIipoueMm, oiiH 13 pacipocTpaHeH-
HBIX METOZOB OTJIAJIKU IIPOTPAMM — 0mMAAdKa ¢ 6bi6o00om snavenui (print debugging).
Mertoz 3akjiouaercs B 100aBJIeHUM BbI3OBOB print() s oToOpasKeHus 3HaYeHU I
[ePEMEHHBIX U B IOBTOPHOM 3allyCKe IIPOrPaMMbl. ITOT HOAXOJ K OTJIaJKe IPOCT
u ypo0eH, oJHaKO YyacTo TpedyeT OGoJibllle BPeMEHH, YeM MCIIOJIb30BaHue OTIauniKa.
ITpu oTJiajiKe ¢ BBIBOJOM 3HaUYe€HUI He0OX0UMO JJ0OaBJIATH BLI30BBI print (), mepesa-
IyCKaTh [POrPaMMYy, a 3aTeM yAaJIATh 9T BbI30Bbl. OHAKO TI0CIIE TIepe3alycKa Ipo-
rpaMMBbl YaCTO OKA3bIBAETCsL, YTO HYKHO 100aBUTD JOIOJHUTEIbHbIE BHI30BbI print (),
4yTOObI y3HATH 3HAYEHUS [PYIHUX [IEPEMEHHBIX. A 3HAYUT, IPUXOIUTCS [1€Pe3alyCKaTh
HpOrpaMMy ellle pas, YTO MOKET O3HayaThb ellle OAUH IUKJ 100aBjIeHus BbI30BOB
print() u 1. 1. KpoMme TOro, JIerko MOKHO YIIYCTUTh Kakue-Ju00 U3 3TUX BbI30BOB,
4TO HOTPEOYET AOIMOJTHUTENBbHOO KA UX yaaxenus. OTiiagKka ¢ BIBOAOM 3HaYeHU I
y006Ha ISk IPOCTBIX OMUOOK, HO B KOHEYHOM CYeTe UCII0JIb30BaHKUe HACTOSIIEro OT-
JIAJYMKA 9KOHOMUT BPEMSL.
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Pe3iome

HpOFpaMMI/IpOBaHI/Ie — I/IHTepeCHblf/'I n TBOp‘{eCKI/Iﬁ HaBBIK. XOTHUTE JIN BbI OBJIQ/IETDH
OCHOBaMH CMHTaKCHCa PythOH WJI ITPOCTO MOCMOTPETH Ha HACTOANIINE TTPOTPaMMbI Ha
PythOH — IIPOEKTHI B ATOM KHUTE IMOPOAT HOBBIE UIEN O TOM, Y€TO MOKHO HO6I/ITBCH
C ITOMOII[bIO BCETO HECKOJIbKUX CTPaHUIT KOJA.

Jlyutmii criocob paboThI ¢ 9TUME TPOTPAMMaMI — He MIPOCTO YUTATH UX KOJ[ 1 KOITHUPO-
BaTh ero. [loTpaThre HEMHOTO BPEMEHH, HO HaGEpUTe KO B PENAKTOPE BPYIHYIO, YTOOLI
BBIPAbOTATD «MBIIIEYHYIO TTaMSITh». [[TOMUMO BCETO TIPOYETO, 3TO HEMHOTO 3aMEJIJTAT BAC,
TaK YTO BBI IIOHEBOJIE OyAeTe BHUMATEIbHEE 00MYMbBIBAT KAKIYIO U3 CTPOK KOZA B XOZE
ux Habopa, a He IIPOCTOo IpoderaTs o HuM raazaMu. CrapaiiTech ICKaTh B MHTEPHETE BCe
HE3HaKOMbIE I/IHCprKHI/II/I nJin HpO6OBaTb BbBIIIOJIHATDH X B HHTepaKTHBHOfI KOMaHI[HOfI
000JI0UKe.,

Haxoner, He mosieHuTeCh TOBTOPUTDH IIPOrPpaMMy € HYJI, a 3aTeM MOAU(UIIPOBATD
ee, 106aBUB YTO-TO CcBoe. Burarogapst aTUM yIpaskHEHMSIM BBl OCBOMTE KOHIIEITINHN, HA
OCHOBE KOTOPBIX CO3/IAI0OTCST HACTOSTINE PABOTAIOTIIE TPOTPAMMBI, & TIABHOE, XOPOIIIO
mposejieTe Bpems!

OT nspgarenncrea

Bamm 3amevanus, nmpeasioxKeHusi, BOITPOCHI OTIIPABJISITE 110 ajpecy comp@piter.com
(u3narennbcTBO «IIUTepy», KOMIBIOTEpHAS PEAKITNA ).

Mpbr GyzieM pajibl y3HaTh Batiie MHEHE!

Ha Be6-caiite usgarebcTBa WWW.PIter.com Bbl HalizieTe moApobHy 10 HH(GOPMAIIHIO O Ha-
X KHUTAX.
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B nenykrusHoI tornyeckoii urpe «beiiriz» Heo6X01UMO 110
MOJICKa3KaM yra/laTh CEKPETHOE YU CJI0 U3 TpeX nudp. B ot-
BeT Ha BalIW MOIBITKU yTaJaTh UTPA BBIJIAET OJIHY U3 TPEX
no/ickasok: Pico, ecsim Bbl yrajiain npaBuibHyio udpy Ha
HeIpaBUJIbHOM MecTe, Fermi, ecyi B Baileil Jorajike ecTb 1pa-
BusIbHas nudpa Ha IIPaBUIbHOM MecTe, 1 Bagels, eciii B moragke
He co/lepsKUTCst mpaBuiabHbiX nudp. Ha yrajpiBanne cekpeTHoro
YUCJa y BaC JIECATD TOIBITOK.

Mporpamma B gencreum
Pesyiibrar BoilloJHeHUs bagels. py BBIMJISANT CIEAYIONUM 00Pa3OM:

Bagels, a deductive logic game.
By Al Sweigart al@inventwithpython.com

I am thinking of a 3-digit number. Try to guess what it is.
Here are some clues:

When I say: That means:
Pico One digit is correct but in the wrong position.
Fermi One digit is correct and in the right position.
Bagels No digit is correct.

I have thought up a number.
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MpoekT 1. berns

You
Gues
> 12
Pico
Gues
> 45
Bage
Gues
> 17
Pico
--co
Gues
> 79
Ferm
Gues
> 70
You
Do y
> no
Than

have 10 guesses to get it.
s #1:
3

s #2:
6
1s
s #3:
8
Pico
KpaweHo- -
s #7:
1
i Fermi
s #8:
1
got it!
ou want to play again? (yes or no)

ks for playing!

OnucaHme paboThbl

OG6paTuTe BHUMAHUE: B JAHHOM IIPOTPAMME UCIIOJIb3YIOTCS He IIEJI0UNCICHHbIE 3HAYCHST,
a CTPOKOBbIE, conepsrarniue mudpel. Hanpumep, '426' — BoBce He TO ke 3HAYEHUE, YTO
U 426. ITO HEOOXOAUMO, TOCKOJIBKY MBI TIPOU3BOIMM CTPOKOBOE CPaBHEHHE C CEKPET-
HBIM YHCJIOM, 2 HE MATEMATHYECKYIO OTIEPAIIUIO. YUTHTE, 9TO '@' MOKET ObITh 3HavaIei
11dpoii: CTPOKOBOE 3HAUEHME ‘026" OT/IMYAeTCs OT ‘26", B TO BpeMs KakK 1[eJI0UNCIeHHOe

3HaYeHNe 026 TO JKe CaMoge, UTo 26.

W o NOULD WNBR

B R R R R R R
NoOubwNRroe®

"""Beirn3, (c) dn CeeitrapTt al@inventwithpython.com

. JlenyKTUBHaA fornyeckasa urpa Ha yragpiBaHue 4ucna no noackaskam.

Kon pasmeweH Ha https://nostarch.com/big-book-small-python-projects

. OAMH W3 BapuaHTOB 3TOW WUrpbl nNpuBegeH B kKHure Invent Your Own

Computer Games with Python Wa https://nostarch.com/inventwithpython
Tern: kopoTkas, urpa, ronosonomka"""

import random

. NUM_DIGITS = 3 # (!) NonpobyiTe 3apaTb 3TY KOHCTaHTy paBHoi 1 uau 10.
. MAX_GUESSES = 10 # (!) MonpobyiiTe 3agaTb 3Ty KOHCTAHTY paBHoW 1 unu 100.

. def main():

print( Bagels, a deductive logic game.

. By Al Sweigart al@inventwithpython.com
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

I am thinking of a {}-digit number with no repeated digits.
Try to guess what it is. Here are some clues:
When I say: That means:
Pico One digit is correct but in the wrong position.
Fermi One digit is correct and in the right position.
Bagels No digit is correct.
For example, if the secret number was 248 and your guess was 843, the
clues would be Fermi Pico.'''.format(NUM_DIGITS))
while True: # OCHOBHOW UWKA WUrpbl.
# MNepemeHHas, B KOTOpOW XPaHWUTCA CeKpeTHOe 4YUC/o, KOTopoe
secretNum = getSecretNum() # JonxeH yragaTb Mrpok
print('I have thought up a number.")
print(' You have {} guesses to get it.'.format(MAX_GUESSES))
numGuesses = 1
while numGuesses <= MAX_GUESSES:
guess = "'
# MNpoponxaem uTepauuv A0 MONYYEHUA NPaBUIbHON [OTrafKK:
while len(guess) != NUM_DIGITS or not guess.isdecimal():
print('Guess #{}: '.format(numGuesses))
guess = input('> ')
clues = getClues(guess, secretNum)
print(clues)
numGuesses += 1
if guess == secretNum:
break # MNpaBuWnbHO, BbLIXOAMM U3 LMKAA.
if numGuesses > MAX_GUESSES:
print('You ran out of guesses.')
print('The answer was {}.'.format(secretNum))
# CnpawvMBaeM Urpoka, XO4YeT /I OH ChirpaTb ele pas.
print('Do you want to play again? (yes or no)')
if not input('> ').lower().startswith('y"):
break
print('Thanks for playing!"')
def getSecretNum():
"""Bo3BpawaeT cTpoky M3 NUM_DIGITS yHMKaNbHbIX CAy4YaiHbx uudp."""
numbers = 1list('0123456789') # Co3pjaeT cnucok uupp oT © Ao 9.
random.shuffle(numbers) # MepeTacoBbiBaeM UX CAy4aillHbIM 0H6pa3oM.
# bepem nepsble NUM_DIGITS uudp cnucka ANA HaWero CeKpeTHOro 4ucna:
secretNum = "'
for i in range(NUM_DIGITS):
secretNum += str(numbers[i])
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68.
69.
70.

return secretNum

71. def getClues(guess, secretNum):

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.

96. # Ecam nporpamMma He MMNopTUpyeTCA, a 3anyckaeTcA, MpOUM3BOAMM 3anyck:
97. if __name__ ==

98.

KOFI[& Bbl BBeEJ/leTe I/ICXOI[HI)II';I KO/l M 3allyCTUTE €TI0 HECKOJIbKO pa3, HOHpO6yI';ITe 110~
IKCIIEPUMEHTHUPOBATDb C BHECEHHEM B HETO M3MEHEHU. I/ILIEI/I OTHOCHTEJIbHO BO3MOKHBIX
HeGOJIbIINX U3MEHEHUI Bbl HaﬁaeTe B KOMMEHTapUAX, TIOMEYEHHBIX . MozkeTe Tak:Ke

Bo3BpawaeT cTpoky c noackaskamu pico, fermi u bagels
ONA MONy4YeHHON Ha BXo4e Mapbl U3 AOrafikh U CeKpeTHOro 4ucna.
if guess == secretNum:

return 'You got it!’

clues = []

for i in range(len(guess)):
if guess[i] == secretNum[i]:
# MpaBunbHasa uudpa Ha NpaBUIbLHOM MecTe.
clues.append('Fermi')
elif guess[i] in secretNum:
# MpaBunbHasa uuppa Ha HenpaBUIbHOM MecTe.
clues.append('Pico")
if len(clues) ==
return 'Bagels' # MNpaBuabHbIX UMPp HeT BoOblE.
else:

# CopTupyeMm nofckaskv B anpaBUTHOM MnopAAKe, YTOBbl UX MCXOAHbIN

# nopAadoOK HMYero He BblAaBan.

clues.sort()

# CkneuMBaeM CNMUCOK MOACKA30K B OAHO CTPOKOBOE 3HayeHue.
return ' '.join(clues)

__main__":
main()

caMu HOHpO6OBaTb NIprUAyMaTh, Kak C/ieJ1aTb Cae/lyIoniee:

N3MEHUTDb KOJIMYECTBO I_[I/I(bp B CEKPETHOM 4HCJIie, U3MEHUB KOHCTaHTy NUM_DIGITS;

N3MEHHUTDb KOJIMYECTBO IMMOMBITOK yTaJAbIBaHWA, IOCTYITHBIX UTPOKY, U3MEHNB KOH-

cTaHTy MAX_GUESSES;

CO31aTb BEPCHIO, B KOTOpOﬁ B CEKPETHOM YHCJIE MOTYT CO/ZIEPKATbCA HE TOJIBKO

1psl, HO U GYKBHI.
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UccnepgoBaHme nporpammel

[TonpoGyiiTe HaiiTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. Il0dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMU KOJIa ¥ CHOBA 3aITyCTHTE MTPOrPaMMY, YTOObI YBUIETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

. Uro 6y/:[eT, €CJIM U3MEHUTHh KOHCTaHTy NUM_DIGITS?
. Uro 6yZIeT, €CJIM U3BMECHUTH KOHCTAHTY MAX_GUESSES?
. Uro 6ymer, ecau 3a1aTh 3Haverye NUM_DIGITS Gobire 107

=~ W N -

. dro Gyner, ey secretNum = getSecretNum() B cTpoke 30 3aMeHHTD Ha secretNum =
'123'7?

5. Kakoe coobrenue 06 ommbKe Bbl TIOJYUUTE, €CITH YAATUTE U 3aKOMMEHTHPYETe

numGuesses = 1 B cTpoke 347

6. Yro Gyzer, ec/iu BbI yaIUTe WU 3aKOMMEHTHpYyeTe random. shuffle(numbers)
B CTpOKe 627

7. Uto Gymet, ecu BBl yAATUTE UM 3aKOMMEHTHpyeTe if guess == secretNum:
B CTPOKe 74 u return 'You got it!' B cTpoke 757

8. Yro Oyzet, eciiv Bbl 3aKOMMEHTHUPY€ETE numGuesses += 1 B CTPOKe 447?



NMapapgoxkc gHen poXkaeHus

[Tapanmokc nHel poskaeHMs, TaKKe U3BECTHBIN KaK 3ajada

O JTHSX POKAEHNUS, 3aKJI0YAETCS B YANBUTEIBHO BBICOKOH

BEPOSITHOCTH TOTO, YTO Y JIBYX Y€JIOBEK COBITA/IAET JIEHb POXK-

MeHUsT Taske B OTHOCUTENHHO HeGOBINON TPyIITe JToei.

B rpymre u3 70 4esioBek BEpOSITHOCTD COBIIAJICHUS JTHEN POK-

JleHust y By Jnozieii cocrasasier 99,9 %. Ho pake B rpyiine Bcero

JINTIB U3 23 4eJOBeK BEPOSITHOCTH COBIAJCHUS HEH POXKIACHUS

cocranssier 50 %. [IpuBenenHast mporpaMma 1Mpou3BOJUT HECKOJIBKO BEPOSTHOCTHBIX

9KCIIEPUMEHTOB, I{TO6E>I ONpeACJNTDb IPOIIEHTHBIC COOTHOIIECHWA V1A TPYIIIT PA3JIMTHOTO

pasmepa. [To00HbIe 9KCTIEPUMEHTDI € OTIPEIEIEHHEM BO3MOKHBIX NCXO/IOB € TTOMOTITHIO
MHOJKECTBA CJIyYallHbIX CIIBITAHUI Ha3bIBaIOTCS dKcriepumMenTamu MonTe-KapJio.

VsHatb 60JiblIe 0 napagoKce AHel poxkKIEHUSI MOKHO B COOTBETCTBYIONIEH cTaThe «Bu-
kuneauns: https://ru.wikipedia.org/wiki/Mapanokc_aHen_poXxxaeHusl.

Mporpamma B gencremm
PesyubraT BeITIOIHEHMSE birthdayparadox . py BBITJISIIUT CJAEAYIONM 00pasoM:

Birthday Paradox, by Al Sweigart al@inventwithpython.com
- -COKpaueHo- -

How many birthdays shall I generate? (Max 100)

> 23
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Here are 23 birthdays:
Oct 9, Sep 1, May 28, Jul 29, Feb 17, Jan 8, Aug 18, Feb 19, Dec 1, Jan 22,
May 16, Sep 25, Oct 6, May 6, May 26, Oct 11, Dec 19, Jun 28, Jul 29, Dec 6,
Nov 26, Aug 18, Mar 18

In this simulation, multiple people have a birthday on Jul 29

Generating 23 random birthdays 100,000 times...
Press Enter to begin...

Let's run another 100,000 simulations.

@ simulations run...

10000 simulations run...

- -COKpaueHo- -

90000 simulations run...

100000 simulations run.

Out of 100,000 simulations of 23 people, there was a
matching birthday in that group 50955 times. This means
that 23 people have a 50.95 % chance of

having a matching birthday in their group.

That's probably more than you would think!

OnucaHme paboThbl

Beimosirenue 100 000 omepanuii MMUTAIIMOHHOTO MO/IETUPOBAHNS 3aiiMeT HEMAJIO
BpPEMEHH, [03TOMY B cTpokax 94 u 95 BeiBoAATCs coobiernst o Kaxapix 10 000 mpo-
U3BeJCHHBIX ornepaliuil. Takas o6paTHast CBSI3b JEMOHCTPUPYET MMOJb30BATEII0, YTO
nporpamMma He 3aBuciaa. O6paTuTe BHIMaHME Ha 3HAKU MOAYEPKUBAHUS B HEKOTOPHIX
yrc/Iax, Halprumep, 18_000 B ctpoke 95 1 100_000 B crpokax 93 u 103. Hukakoro ocoboro
CMBICJIa Y 9TUX 3HAKOB MO[4ePKUBaHus HeT, Ho Python mosBosisier ux ykasbiBaTh, 4TOObI
MIPOrPAMMUCTBI MOTJTH YIIPOCTUTD YTEHME YHCEN B UX MTPporpamMmax. J[pyrumMu cjioBaMu,

YHUCJIO «CTO THICSTY» B (hopMme 100_000 TIoHITHee, YeM 100000.

1. """MMMTaUMOHHOE MoAeNupoBaHWe Mapajokca AHei poxaenus, (c) dn CeeirapT
2. al@inventwithpython.com M3y4aem HeoxuaaHHble BepoATHOCTM M3 "lMapagokca
3. pHen poxaeHus". Bonble WHPopMauum — B CTaTbe

4. https://ru.wikipedia.org/wiki/Napapokc_aHel_poxaeHus

5. Koa pasmeweH Ha https://nostarch.com/big-book-small-python-projects

6. Tern: KopoTkas, mMaTemMaTU4eckas, MMUTALUOHHOE MoAenupoBaHue™""

7. import datetime, random

8.

9.
10. def getBirthdays(numberOfBirthdays):
11. """ Bo3BpalWaeMm CNUMCok o6beKTOB AaT ANA CAyvalHblX AHeW poxaeHusa."""
12. birthdays = []
13. for i in range(numberOfBirthdays):
14. # oA B Hawem MMUTALMOHHOM MOAE/IMPOBAHUMW POJIN He UrpaeT, Nullb
15. # 6bl B 06bEKTaxX [Hei poxXAeHMA OH Obll OAMHAKOB.
16. startOfYear = datetime.date(2001, 1, 1)

[y
~N
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
a4,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

# lMony4aem cny4vainHblii feHb ropa:
randomNumberOfDays = datetime.timedelta(random.randint(0, 364))
birthday = startOfYear + randomNumberOfDays
birthdays.append(birthday)

return birthdays

def getMatch(birthdays):
""" Bo3Bpawaem 0b6beKkT AAaTbl AHS POXAEHUs, BCTpevawwerocs
HECKONIbKO pa3 B CMUCKe AHel poxaeHus."""

if len(birthdays) == len(set(birthdays)):
return None # Bce AHM poxAeHMA pa3/nyHbl, Bo3Bpawaem None.

# CpaBHMBaeM BCe [HU POXAEHUs ApYr C APYroM MOnapHo:
for a, birthdayA in enumerate(birthdays):
for b, birthdayB in enumerate(birthdays[a + 1 :]):
if birthdayA == birthdayB:
return birthdayA # Bo3Bpawaem HaillfeHHble COOTBETCTBUA.

# OTobpaxaem BBOAHYH MHbOpMALMIO:
print('''Birthday Paradox, by Al Sweigart al@inventwithpython.com

The Birthday Paradox shows us that in a group of N people, the odds
that two of them have matching birthdays is surprisingly large.

This program does a Monte Carlo simulation (that is, repeated random
simulations) to explore this concept.

(It's not actually a paradox, it's just a surprising result.)

)

# Co3paeM KopTex Ha3BaHMWil mMecsAueB MO MOPAAKY :

MONTHS = ('Jan', 'Feb', 'Mar', 'Apr', 'May', 'Jun',
'Jul', ‘'Aug', 'Sep', 'Oct', 'Nov', 'Dec')

while True: # 3anpawuBaem, MnokKa noJib3oBaTeslb He BBefeT AONYCTUMOe 3Ha4veHue.

print('How many birthdays shall I generate? (Max 100)')
response = input('> ')
if response.isdecimal() and (@ < int(response) <= 100):
numBDays = int(response)
break # lMonb3oBaTenb BBeN LONYCTUMOE 3HA4YeHMe.
print()

# FeHepupyem U oTobpaxaem [AHW POXAEHUA:
print('Here are', numBDays, 'birthdays:"')
birthdays = getBirthdays(numBDays)
for i, birthday in enumerate(birthdays):
if i 1= o:
# BbiBOAMM 3anATyw ANS KaXAOro [LHS POXAEHWA MocCse MepBoro.
print(', ', end="")
monthName = MONTHS[birthday.month - 1]
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69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.

dateText = "{} {}'.format(monthName, birthday.day)
print(dateText, end="'")

print()

print()

# BblACHAEM, BCTpe4awTCs /U [Ba COBMNAAANWMX AOHA POXAEHUA.
match = getMatch(birthdays)

# OTobpaxaem pe3ynbTaThl:
print('In this simulation, ', end='")
if match != None:

monthName = MONTHS[match.month - 1]
dateText = "{} {}'.format(monthName, match.day)
print('multiple people have a birthday on', dateText)
else:
print('there are no matching birthdays.")
print()
# MNpousBoauMm 100 00O onepauuit UMUTALMOHHOTO MOLENUPOBAHUA:

print('Generating', numBDays, 'random birthdays 100,000 times...')
input('Press Enter to begin...")

print('Let\'s run another 100,000 simulations.')
simMatch = @ # Yucno onepauuit MOAENMPOBAHMA C COBMAAAWWMMUA LHAMU POXAEHUSA.
for i in range(100_000):
# OTobpaxaem cooblweHne O xoAe BbINOJHEHUA Kaxaple 10 000 onepauuii:
if i % 10_000 == 0:
print(i, 'simulations run...")
birthdays = getBirthdays(numBDays)
if getMatch(birthdays) != None:
simMatch = simMatch + 1
print('100,000 simulations run.')

# OTobpaxaem pe3ynbTaTbl UMUTALMOHHOTO MOAENIMPOBAHMUA:

probability = round(simMatch / 100 _000 * 100, 2)

print('Out of 100,000 simulations of', numBDays, 'people, there was a')
print('matching birthday in that group', simMatch, 'times. This means"')
print('that', numBDays, 'people have a', probability, '% chance of")
print('having a matching birthday in their group.')

print('That\'s probably more than you would think!")

UccnepoBaHme nporpammel

[TonpoGyiiTe HaiiTH OTBETHI Ha CJAEAYIOIINE BONPOCHL. I10dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMI KOJIa U 3aITyCTHTE MPOTPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Kak B mporpamme mnipezicraBiensl 1Hu poskiaenud? (Ilogckaska: B3rigHuTe Ha

cTpoKy 16.)



34
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. Kaxk y6parb orpanndenne B 100 reHepupyeMbIX AHeil POKIEHUS, yCTaHOBJIEHHOE

B IIporpamMme?

. Kaxoe COO6H.[€HI/I€ 00 o1mobKe BbI TOJIYyYHNTE, €CJIN YIAJINTE NI 3aKOMMECHTHUDPYETE

numBDays = int(response) B cTpoke 577

. Kax caesaTh Tak, YTOOBI IIporpamMmma 0T06pa>KaJ1a ITOJIHbIE€ Ha3BaHUA MECAIIEB,

HampumMmep, 'January' BMecTo 'Jan'?

. Kak cnmemnarp tak, 4ytobbl Haamuch 'X simulations run...' BBIBOAMJIACH KaK-

awie 1000 orneparuii uMUTaIIMOHHOTO MoziesinpoBanus, a He 10 0007



CoobuwieHue B BUge 6utrosom KapThbl

B aroii mporpamme 6umosas xapma (bitmap) — nBymepHoe
nzo0pakeHne, Kaxablii MUKCeJa KOTOPOTO MOKET ObITh OJ1-
HOTO 13 ABYX I[BETOB, ITpe/ICTaB/JIEHa B BU/€ MHOTOCTPOYHOTO
CTPOKOBOTO 3HAYEHUS U CJAYKHT JJIS ONPEETeHHsT crocoda
0ToOpakeHUs [0JIb30BaTEILCKOTO coo0meHns. B Hameii 6uro-
BOH KapTe MpoGesbl COOTBETCTBYIOT TyCTOMY POCTPAHCTRY, a BCE
MPOYME CUMBOJIBI 3aMEHSAIOTCS CUMBOJIAMU U3 TTOJb30BATENbCKOTO
coobmenus. Ipencrapiernnas GUToBast KapTa HATTOMUHAET KapTy MUPA, HO BBl MOKETE
3aMEHNTH ee Ha J0OYI0 APYTYIo, KaKylo mokemaere. [I[pocToTa CueTeMbl IBOMYHOTO
MIPEICTABIEHHS <ITYCTOE TTPOCTPAHCTBO UJIM CUMBOJIBI COOOIIEHUS» IEJIAET €€ NIeaTbHO
noaxoAAmei ansa HaunHaomux. [TonpobyiTe MOKCIEPUMEHTUPOBATD C PA3JTUYHBIMU
COOBIIEHUSAMI U TOCMOTPUTE, YTO MOJTYUUTC.




36 MpoekT 3. CooblweHne B BUAe BUTOBON KAPTHI

Mporpamma B gencremm

PesyuibraT BBIIOJIHEHMsI bitmapmessage . py BBITJISIAUT CJAEAYIONIMM 00Pa3oM:
Bitmap Message, by Al Sweigart al@inventwithpython.com

Enter the message to display with the bitmap.

> Hello!

Hello!Hello!Hello!Hello!Hello!Hello!Hello!Hello!Hello!Hello!Hello!He

lo!Hello!Hello 1 !He lo e llo!Hello!Hello!Hello!Hello!He
llo!Hello!Hello!Hello He 1o H 1 !Hello!Hello!Hello!Hello!Hello H
el lo!Hello!Hello!He lo!Hello!Hello!Hello!Hello!Hel
o!Hello!Hello lo e lo!H 11 !Hello!Hello!H 1
IHello!He 1lo!Hel Hello!Hello!Hell ! e
Hello!He ello!Hello!Hello!Hello!Hell H
1 H 1lo! ell ello!Hello!Hell !Hello el o
lo!H 1 ello!Hello!Hell ell !He o
IHello llo!Hello!Hel el He o
IHello!H lo!Hello!Hell 1 I!H 1llo
ello!Hel Hello!He H 1lo Hell
ello!Hell ello!H 1 Hell 'H 1 o!
ello!Hell ello!lH 1 o olH1 H
lo!Hel ello! el olHel H
lo!He 1llo! e 1lo!Hell
1lo!H 1lo! 1lo!Hello
1lo! 11 lo!Hell e
1lo 1 e
11 1 H

Hello!Hello!Hello!Hello!Hello!Hello!Hello!Hello!Hello!Hello!Hello!He

OnucaHme paboThbl

BmecTo TOro uToOBI 110 OTAEJIBHOCTH BBOAMTL BCE CUMBOJIBI MIA0I0OHA KapThl MUPA,
BBl MOKETEe CKOIIMPOBATH €ro IeJnkoM u3 https://inventwithpython.com/bitmapworld.txt
u BctaBuTh. CTpoKK u3 68 Touek BBEpPXY ¥ BHU3Y INAOIOHA CIYKAT «JITHHEHKAMU» [JIsI
VIIPOILEHHUS IPaBUJIbHOIO BhipaBHUBaHus. OHAKO IporpamMMa OyzeT paboTaTh U IIpU
HAJIMYMK KaKUX-I100 OIIeYaToK B 9TOM H1abJIoHe.

BrispiBaeMblii B CTpOKe 43 meTon bitmap.splitlines() BO3BpalaeT CIIUCOK OTAEJIbHbIX
CTPOK U3 MHOTOCTPOYHOTO CTPOKOBOTO 3HaU€eHMsI bitmap. Biiarogapst HCIOIb30BAHUIO
MHOTOCTPOYHOTO CTPOKOBOTO 3HAYEHUST MOKHO JIETKO 3aMEHUTD HaIlly GUTOBYIO KapTy
JIE0OBIM JPYTUM 1ab0H0oM. TIporpaMma 3aroiHUT Bee HerpoOebHble CHMBOJIB B IT1a6-
JIOHE, TAK YTO HET PA3HUIIBI, KAKUE 9TO CUMBOJIBL: 3B€3/[0YKU, TOUKHU UJIU JIFOObBIE IPYTHE
CHMBOJIBL.

Ko message[i % len(message)] moBTOpsieT TeKCcT B message. Korma i, yBenmumBasch
C 9, IOXO/IUT 110 yncJja len(message), BbIpakenue i % len(message) CHOBA CTAHOBUTCS
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paBHO 0. B pesysnbrate aToro Beipaskenuie message[i % len(message)] HOBTOPSIET CUM-
BOJIbI B message IIpu pocre i.

"""CoobweHne B BMAe 6uTOBON KapThl, (c) In CeBeirapT al@inventwithpython.com
OTobpaxaeT TekcToBOe coobljeHNe B COOTBETCTBUM C yKa3aHHOW 6MTOBOW KapToil.
Kon pasmeweH Ha https://nostarch.com/big-book-small-python-projects

Terun: KpoweyHasa, ANA HavuMHawwux, rpapumka™""

import sys

# (!) MonpobyiiTe 3aMeHWTb 3TO MHOrOCTPOYHOE CTPOKOBOE 3HA4YeHWe Ha Jfwboe
# ppyroe usobpaxeHue

10. # BBepxy M BHU3Y CTPOKM pacrosiokeHO 68 To4yek:

11. # (MoxeTe Takxe CKOMMpoBaTb W BCTaBUTb 3TO CTPOKOBOE 3HayeHue U3

12. # u3 https://inventwithpython.com/bitmapworld.txt)

1.
2.
3.
4.
5.
6.
7.
8.
9.

13. bitmap = """
P
15. sk >k sk >k ok >k sk >k sk ok ok ok k ok * kkk  kok * sk >k 3k >k 3k ok 3k sk >k sk >k sk >k sk sk sk sk 3k sk sk ok >k sk >k sk ok sk k kok
16. skokokokkokkokkokkokokskokskokskokkk kk  kk ok 3k 3k ok ok ok ok ok sk ok kok kok kk R sk ok kok kok kok kok kok kk ko ok
17. k% sk >k sk >k ok sk sk sk sk ok ok ok skok kok ok sk >k sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk ok skok skok ok

18. 3k 3k 3k 5k >k sk >k sk >k ok >k k ok k% ko ockokskok skok o kskokoskokskokokokkskkskk ok

19. 3k %k 3k %k 3k 5k k %k %k 3k %k 3k 5k k ok k skokokokokokskokskokkokkokkk ko ok

20. 3k >k ok >k ok ok kok 3k 3k 3k ok sk sk >k sk sk ok sk sk sk sk sk sk ok sk ok sk ok sk sk sk ko k *

21. * ko okkokk  kskk 3k ok sk ok skosk kosk ko kosk ko kok ke skok kok ok kk ok

22. kK k% * 3k 3k 3k 5k 3k 3k >k 3k >k %k %k %k %k k kkk  kkk *

23. %k ok ok k ok 3k >k 3k >k sk ok sk sk sk ok kok ok k% * % *

24. 3k >k 3k >k 3k ok >k ok 3k >k sk >k 5k >k sk ok sk ok sk k k- * kk o kkok

25. 3k 3k 3k 5k %k %k %k 3k >k %k %k 3k ok k ok ko kkk kkkk

26. 3k 3k sk ok sk sk >k ko 3k 3k sk ok sk ok * kkkk  kk ok kk
27. 3k 3k 3k 5k >k 5k >k k% kokskokkk ko k kkk ok *
28. 3k >k 3k %k 3k ok kokkkk  kk %k 3k k k *
29. % >k ok %k ok kkskk ok 3k >k 3k ok sk ok sk k

30. %k 3k ok k %k k ok 3k >k 3k >k 3k ok >k ok %k
31. kK k ok k% %k >k %k %k k ok k *
32. k% sk * *
33. k% * *
PP n
35.

36. print('Bitmap Message, by Al Sweigart al@inventwithpython.com')
37. print('Enter the message to display with the bitmap.')

38. message = input('> ")

39. if message == '':

40. sys.exit()

41.

42. # lpoxoaum B UMKSe MO BCEM CTpoOKaM 6UMTOBON KapThl:

43. for line in bitmap.splitlines():

44, # Mpoxoaum B uUMKJe NO BCEM CUMBOJIaM CTPOKWU:

45. for i, bit in enumerate(line):

46. if bit == ' ":

47. # BblBOAMM MyCTOe NPOCTPAHCTBO COr/JlacHO npobeny B 6MTOBON KapTe:

48. print(' ', end="")
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49. else:

50. # BbiBOAMM CUMBOJT CcoObleHUA :

51. print(message[i % len(message)], end="")
52. print() # BblBOAMM CUMBOJI HOBOW CTPOKM.

Kor/a BbI BBejieTe MCXOHBIN KO/ U 3aMyCTUTE €r0 HECKOJIBKO pas, Mompobyiite 1mo-
9KCIIEPUMEHTUPOBATH ¢ BHECEHUEM B HEro U3MeHeHuit. Moxete, HalpuMep, U3MEHUTD
CTPOKOBOE 3HAYEHHE B bitmap U CO3/[aTh COBEPIIEHHO IPyTrHe MabJoHbL.

UcchepoBaHne nporpammal

ITomnpoGyiite HAiTH OTBETHI HA CJEAYIOIINE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ 13-
MEHEHUSIMU KOJIa U 3aIlyCTUTE TIPOrPAMMYy CHOBA, UTOOBI YBU/IETD, KAK OHU TIOBJIUASIOT
Ha ee paboTy.

1. Yro Gymer, ecin UTPOK BBEJIET B KAUeCTBE COOOIIEHMUST TYCTYIO CTPOKY ?

2. Wrpaet iu Kaky10-J100 POJib TO, KAKHE IMEHHO He TPOOEIbHbIE CAMBOJIBI YKAa3aHbI
B IIepeMEHHON bitmap?

3. KakoB cMbIC]I IlepeMeHHoIi i, co3laHHOl B cTpoKe 457

4. Kakas nporpaMMHast olnOKa BOSHUKHET, €CJIU YAAJIUTh I 3AKOMMEHTHPOBATh
print() B cTpoKe 527



bnek-pgXxek

baek-mkek, n3BeCcTHBIN TaKKe KaK <«JABaJAIlaThb OJHO», —

KapTOUYHast UTPa, B KOTOPOI UTPOKU TIHITAIOTCS HAOpaTh KO-

JIMYECTBO OYKOB, KaK MOKHO Oostee 6imskoe K 21, HO He

6osbiie. B 1aHHON mporpaMMe UCTOJb3YIOTCS U300paske-

HUS, COCTABJIEHHBIE N3 TEKCTOBBIX CUMBOJIOB, TAK Ha3biBaeMast

ASCII-zpagpuxa. ASCIT (American Standard Code for Information

Interchange, amepukaHCK Uit CTaHIAPTHBIN KO/ 0OMeHa HH(pOpMAITn-

eit) mpescTaBsier cob60i TabJ Iy COOTBETCTBUE TEKCTOBBIX CUMBOJIOB YHCTOBBIM KOJIAM,

OHa MPUMEHSITACh 0 TOTO, KakK ee 3aMeHuIa Koauposka Unicode!. VIrpasbHbie KapThl
B 9TOI1 Iporpamme TpeacTaBasior coboit npumep ASCII-rpaduku:

[Ipoune nmpaBuIa U UICTOPUIO ATOM KAPTOUHON UTPHI BBI MOKETE HAWTH B CTaThe « BUKM-
neaun»: https://ru.wikipedia.org/wiki/Bnakmxex.

! Boob6uie-To Heqb3ss ckaszath, uto Unicode samennia ASCII, ASCII ucnoabsyercst u no ceii

neHb. — [pumeu. nep.
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Mporpamma B gencremm
Pe3yanarBHHOnHeHHHblackjack.pyBbHﬂHnHTcneayKnuHNIo6pa30M:

Blackjack, by Al Sweigart al@inventwithpython.com
Rules:
Try to get as close to 21 without going over.
Kings, Queens, and Jacks are worth 10 points.
Aces are worth 1 or 11 points.
Cards 2 through 10 are worth their face value.
(H)it to take another card.
(S)tand to stop taking cards.
On your first play, you can (D)ouble down to increase your bet
but must hit exactly one more time before standing.
In case of a tie, the bet is returned to the player.
The dealer stops hitting at 17.

Money: 5000
How much do you bet? (1-5000, or QUIT)
> 400

Bet: 400
DEALER: ???
[# | 12 |
Ezz N A
[_##]| | _2]
PLAYER: 17
[k |17 |
[ & | ¢
K| |_7]

(H)it, (S)tand, (D)ouble down
> h

You drew a 4 of .

- -COKpaueHo- -

DEALER: 18

2 | |e |
[ v | | &
2| |_sl

x|
N|

[K |
| * |
||

PLAYER: 21

You won $400!
- -COKpaueHo- -
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OnucaHme paboThbl

CUMBOJIOB [T MacTell KapT Ha KJIaBUAType HET, T0OITOMY HaM ITPUXOJNTCST BbI3bIBAThH
chr() st ux orobpaxkenus. [lepesaBaemMoe B chr() 1eI0€ YHUCIO HA3BIBACTCA KOOOM
cumsona (code point) koguposku Unicode, ono npeacrabisier coO0il yHUKAJIbHOE YHCIO,
uaeHTUGUIUPYIOIee CUMBOJ B COOTBETCTBIHM o cTanmaproM Unicode. Unicode yacTo
HOHMMAIOT HerpaBuibHO. [IpexpacHoe Benenne B Unicode — mokian Hepa Bauxen-
nepa (Ned Batchelder) Pragmatic Unicode, or How Do I Stop the Pain?, caenanmbiit
Ha koudepenimu PyCon US 2012. Bsr MmoskeTe HaliTu ero 1o ajpecy https://youtu.be/
sgHbC6udIqc/. B nmputoskenun b npusenen mosHeiii crincok cumsosios Unicode, Kotopbie
MOJKHO UCIOJIb30BaTh B TiporpamMmax Python.

1. """Bnek-pxek, (c) dn CeeirapTt al@inventwithpython.com

2. Knaccumyeckasa KapToyHaa urpa, M3BeCcTHas Takke Kak "ABajguaTtb oAHo".

3. (B >Toit BepcuM HeT CTpaxoBaHUSA UAM pa3bueHus.)

4. bonbwe uHPopmaumn — B cTaTbe https://ru.wikipedia.org/wiki/Bnakaxek

5. Koa pa3meweH Ha caiTe https://nostarch.com/big-book-small-python-projects
6. Teru: 6bonbwaa, urpa, KapToyHasa urpa"""

7

8

9

. import random, sys

10. # 3apaemM 3HAYeHUA KOHCTAHT:

11. HEARTS = chr(9829) # CumBon 9829 — '¥'.
12. DIAMONDS = chr(9830) # CumBon 9830 — '¢'.
13. SPADES chr(9824) # CumBon 9824 — '#4'.
14. CLUBS = chr(9827) # CumBon 9827 — '&'.

15. # (Cnucok KkopoB chr MoxHo HaWTu B https://inventwithpython.com/charactermap)
16. BACKSIDE = 'backside’

17.

18.

19. def main():

20. print('''Blackjack, by Al Sweigart al@inventwithpython.com
21.

22. Rules:

23. Try to get as close to 21 without going over.

24. Kings, Queens, and Jacks are worth 10 points.

25. Aces are worth 1 or 11 points.

26. Cards 2 through 10 are worth their face value.

27. (H)it to take another card.

28. (S)tand to stop taking cards.

29. On your first play, you can (D)ouble down to increase your bet
30. but must hit exactly one more time before standing.

31. In case of a tie, the bet is returned to the player.

32. The dealer stops hitting at 17.''")

33.

34. money = 5000

35. while True: # OCHOBHOW LWKA MUTpbl.

36. # lpoBepAeM, He 3aKOHYMIUCb JIM Yy WUrpoKa AeHbru:

37. if money <= 0:
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38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

print("You're broke!")

print("Good thing you weren't playing with real money.")

print('Thanks for playing!"')
sys.exit()

# JlaeM BO3MOXHOCTb WUIrpoKy cAenaTb CTaBKy Ha payHA:
print('Money:', money)
bet = getBet(money)

# Cpnaem gunepy v Urpoky Mo ABe KapThl U3 KOJIOAbl:
deck = getDeck()

dealerHand = [deck.pop(), deck.pop()]
playerHand = [deck.pop(), deck.pop()]

# 06paboTka AelcTBUIA MUrpoka:
print('Bet:', bet)
while True: # BbinonHAeM uUMKA [0 Tex Mop, MNoKa WUrpok

# He ckaxeT "XBaTUT" AW y Hero He byaeT nepebop.

displayHands(playerHand, dealerHand, False)
print()

# NpoBepka Ha nepebop y urpoka:
if getHandvalue(playerHand) > 21:
break

# Mony4yaem xop urpoka: H, S wam D:
move = getMove(playerHand, money - bet)

# O6bpaboTka AeWCTBUWA Urpoka:

if move == 'D':
# WUrpok yaBauBaeT, OH MOXeT YyBe/NUYUTb CTaBKYy:
additionalBet = getBet(min(bet, (money - bet)))
bet += additionalBet
print('Bet increased to {}.'.format(bet))
print('Bet:"', bet)

if move in ('H', 'D'):
# "Ewe" wamn "
newCard = deck.pop()
rank, suit = newCard
print('You drew a {} of {}.'.format(rank, suit))
playerHand.append(newCard)

if getHandvalue(playerHand) > 21:
# MMepebop y urpoka:

continue

if move in ('S', 'D'):

# "XBaTut" mau "yapavBaw": nepexon xoAa K CleAywlemMy WUrpoky

break

yABauBaw": Urpok b6epeT ewe oAHy KapTy.
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88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
1e3.
104.
105.
106.
107.
108.
109.
110.
111.

113.
114.
115.
116.
117.
118.
119.
120.

122.
123.
124.
125.
126.

128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.

# ObpaboTka AeicTBuUii aunepa:
if getHandvalue(playerHand) <= 21:
while getHandValue(dealerHand) < 17:
# [unep 6epeT ewe kapTy:
print('Dealer hits...')
dealerHand.append(deck.pop())
displayHands(playerHand, dealerHand, False)

if getHandValue(dealerHand) > 21:
break # MNepebop y punepa.
input('Press Enter to continue...')

print('\n\n")

# OTo6paxaeT MTOroBble KapThl HA pyKax:
displayHands(playerHand, dealerHand, True)

playerValue = getHandValue(playerHand)
dealerValue = getHandValue(dealerHand)
# MpoBepsem, UrpoK BbMIrpan, MPoOUrpan Uau Cbirpan BHUYbH:
if dealerValue > 21:
print('Dealer busts! You win ${}!'.format(bet))
money += bet
elif (playerValue > 21) or (playerValue < dealerValue):
print('You lost!")
money -= bet
elif playerValue > dealerValue:
print('You won ${}!'.format(bet))
money += bet
elif playerValue == dealerValue:
print('It\'s a tie, the bet is returned to you.")

input('Press Enter to continue...')
print('\n\n")

def getBet(maxBet):

CnpawuBaemM y Wrpoka, CKONbKO OH CTaBUT Ha 3TOT payHA.

while True: # Mpogonxaem cnpawuBaTb, MOKa He byneT BBeAEHO

# ponycTtumoe 3HadeHwue.

print('How much do you bet? (1-{}, or QUIT)'.format(maxBet))

bet = input('> ').upper().strip()
if bet == "QUIT':
print('Thanks for playing!"')
sys.exit()

if not bet.isdecimal():

continue # EcaM urpok He oTBeTUN — CrpalMBaeM CHOBA.

bet = int(bet)
if 1 <= bet <= maxBet:
return bet # Wrpok BBen JonycTMmMoe 3HaveHUe CTaBKMW.



44 MpoekT 4. bnek-pxek

139.

140. def getDeck():

141. """Bo3Bpawaem CNMCcok KopTexei (HOMWMHan, mMacTb) AnAa Bcex 52 kapt."""
142. deck = []

143. for suit in (HEARTS, DIAMONDS, SPADES, CLUBS):

144. for rank in range(2, 11):

145, deck.append((str(rank), suit)) # [Jo6baBnsem 4YMCnoBble KapThbl.
146. for rank in ('J', 'Q', 'K', 'A"):

147. deck.append((rank, suit)) # Job6aBnaem ¢urypHole KapTbl U Ty3bl.
148. random. shuffle(deck)

149. return deck

150.

151.

152. def displayHands(playerHand, dealerHand, showDealerHand):

153. """OTobpaxaem KapTbl Urpoka M Aunepa. CKpbilBaem nepByw KapTy Aunepa,
154. ecnn showDealerHand pasHo False."""

155. print()

156. if showDealerHand:

157. print('DEALER:', getHandValue(dealerHand))

158. displayCards(dealerHand)

159. else:

160. print('DEALER: ???")

161. # CkpblBaem nepByw KapTy Aunepa:

162. displayCards([BACKSIDE] + dealerHand[1:])

163.

164. # OTobpaxaem KapTbl Urpoka:

165. print('PLAYER:', getHandValue(playerHand))

166. displayCards(playerHand)

167.

168.

169. def getHandValue(cards):

17e. """ Bo3Bpawaem CTOMMOCTb KapT. OurypHele KapTbl CTOAT 10, Ty3bl — 11
171. unm 1 ovko (3Ta ¢yHKUMA BbIBUpAeT MNOAXOAAWYH CTOMMOCTb KapTol)."™""
172. value = ©

173. numberOfAces = ©

174.

175. # JlobaBnfeM CTOMMOCTb KapThl — He Ty3a:

176. for card in cards:

177. rank = card[@] # kapTa npeacTaBnseT coboit KopTex (HOMWUHAN, MacTb)
178. if rank == 'A":

179. numberOfAces += 1

180. elif rank in ('K', 'Q"', 'J'): # OurypHble KapTbl CTOST 10 O4KOB.
181. value += 10

182. else:

183. value += int(rank) # CTOMMOCTb 4YMUCNOBbLIX KapT paBHa WX HOMUHANY.
184.

185. # JlobaBnAem CTOMMOCTb ANA TYy30B:

186. value += numberOfAces # [ob6aBnsem 1 ana kaxgoro Ty3a.

187. for i in range(numberOfAces):

188. # Ecnan moxHo pobaBuTb ewe 10 ¢ nepebopom, pobaBnaem:

189. if value + 10 <= 21:
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190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.

229.

238.
239.
240.
241.

def

. def

value += 10
return value
displayCards(cards):

"""OTobpaxaem BCe KapThl U3 CMMCKa KapT.
rows = ["', "', "', "', '"'] # OTobpaxaemblii B Kaxgoi CTpokKe TeKCT.

for i, card in enumerate(cards):

rows[0] += - # BbiBOAMM BEpXHWW CTPOKY KapThl.
if card == BACKSIDE:

# BbiBOAMM pyb6allKy KapThbl:

rows[1] += "|## | '

rows[2] += '|###| "

rows[3] += "|_##| '
else:

# BblBOAMM /MLEBYH CTOPOHY KapThl:

rank, suit = card # KapTa — cTpyKTypa [AaHHbIX TUMa KopTex.

rows[1] += "|{} | '.format(rank.ljust(2))
rows[2] += "| {} | '.format(suit)
rows[3] += '|_{}| '.format(rank.rjust(2, '_'))

# BbiBOAMM BCe CTPOKM Ha 3KpaH:
for row in rows:
print(row)

getMove(playerHand, money):
"""CnpawuBaem, KakKoW XOA XO4eT cAenaTb Urpok, W Bo3Bpawaem 'H', ecnm oH
Xo4yeT B3ATb ewe KapTy, 'S', ecam emy xBaTuT, u 'D', ecnum oH yaBamsaeT."""
while True: # Mpoponxaem uTepauuu UMKNa, MOKa WUrpokK He cpenaeTt
# poNyCTUMbIA Xof.
# Onpefensem, Kakuve Xofbl MOXeT CAenaTb WUIpoK:
moves = ['(H)it', '(S)tand']

# WUrpok MoxeT yABOUTb MpW MepBOM XoAe, 3TO ACHO U3 TOro,

# 4TO y Wrpoka poBHO ABe KapThl:

if len(playerHand) == 2 and money > 0:
moves.append('(D)ouble down')

# Mony4aem xopn wurpoka:
movePrompt = ', '.join(moves) + '>
move = input(movePrompt).upper()
if move in ('H', 'S'):
return move # Wrpok cpenan AonycTUMbIA XOA.
if move == 'D' and '(D)ouble down' in moves:
return move # WUrpok cpenan [OMyCTUMbIA XOA4.

# ECNM nporpaMma He MMMOpPTUPYeTCA, a 3amycKaeTcs, MPOM3BOAUM 3anycK:

if _ _name__ ==

__main__":
main()
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Korna BbI BBejieTe MCXOHBIN KO U 3allyCTUTE €r0 HECKOJIbKO pas, Monpobyiite 1mo-
HKCIEPUMEHTUPOBATH ¢ BHECEHUEM B HErO M3MEHEHUil. Y UTpPbl B OJIEK-/KEK eCTh He-
CKOJIbKO HeoOs3aTeIbHbIX IPABUII, KOTOPbBIE BB MOKETE peann3osaTh. Hanpumep, eciu
CTOUMOCTD TIEPBBIX JIBYX KAPT OJIMHAKOBA, TO UTPOK MOKET PasOUTh UX HA JIBE «PYKU>
U JIeJIaTh CTABKK HA KasK/LYIO 110 OTAeIbHOCTH. KpoMe Toro, ecyin Urpok mosrydaer 6Jek-
JoKek (HaOOp U3 Tysa MUK ¥ BajieTa YePHOI MAaCTH) B KAYeCTBeE MEPBBIX [BYX KapT, TO
BBIMI'PBIBAET JECATD K 0JHOMY. BoJibiiie 06 9T0i1 KapTOYHOMN Urpe BbI MOKeTe Y3HATh 13
cratbu «Bukuneaum»: https://ru.wikipedia.org/wiki/bnakaxek.

UccnepgoBaHne nporpammal

Honp06yﬁTe OTBETUTD Ha CJIEIYIOIINE BOIIPOCHI. HOBKCHBPHMGHTprﬁTe C USMEHCHUAMU
KO/la 1 3aIlyCTHUTE ITPpOrpaMMy CHOBa, 4TOOBI YBUAETH, KaK OHH ITOBJIMAIOT Ha €€ pa60Ty.

1. Kax cziesiath Tak, 4ToOBI HTPOK HAUMHAT C IPYTON CYMMOH JieHer?

2. Kak Halia nporpamMma IpersTcTByeT TOMY, YTOObI UTPOK IIOCTAaBUJI OOJIbIIE JIEHET,
YeM y HEeTo ecTh?

3. Kak B mporpamMe mpejicTaBisieTcs OT/ie/bHas KapTa?
4. Kax B mporpaMme mpeJicTaBJIsSIoTCs BCe KapThl HA PyKaX KOTo-160?

5. UeMmy cOOTBETCTBYET KaskK/[0€ 13 CTPOKOBBIX 3HAUEHMIT B CIIMCKe 1ist (co3naHHOM
B cTpoke 197)?

6. YTo mpou3oneT, ecan y1aanuTh UIH 3aKOMMEHTHPOBATh random. shuffle(deck)
B cTpoke 1487

7. Yro Oyzer, ecaiv omiepatop money -= bet B crpoke 112 3ameHnTh Ha money += bet?

8. Uro Oyxer, eciiu TiepeiaBaTh 3HaueHUE True Jiist showDealerHand B (hyHKIIHIO
displayHands()? U yTo npoucxout, ecjau nepejaBath False?



OTckakmBawWMin OT KpaeB
norotun DVD

Ecim BBl cTapiie onpejeseHHOI0 BO3pacTa, TO HaBepHIKa

TIOMHUTE 3TH JAPeBHUE TeXHuYeckne yctpoiictea — DVD-

npourpbiBatesi. Bo BpeMa 1pocTos Ha aKpane MOABIIAIC

ImyTellecTBYIOMUiL o guaronasnu jgororun DVD, orpaxaio-

miicst oT rpanutl. [IprBeneHHas mporpaMMa UMUTHPYET TaKOH

BeTHON jjorotunt DV D, MeHstommi HammpaBieHne Tpu KaKI0OM

CTOJIKHOBEHUU C KpaeM 9KpaHa. Mbl TaksKe 0TCJIe;KUBAeM KOJIMYECTBO

TaKWUX CTOJKHOBEHUIT. B pesysbrare momyvqaercst HHTEpeCHast aHMMAITHST, 0COOEHHO B TOT
BOJITIIEOHBIIT MOMEHT, KOT/[a JIOTOTUII IOMAAET TOUHO B YTOJL.

ATy IIPOrpaMmy HeJIb3s 3aIlyCTUTh U3 Cpe/ibl MHTerpupoBatHoii paspaborku (IDE) win
peaaKkTopa, IIOCKOJIbKY B HEH CIIOIB3YeTCsT MOYJIb bext. CiieioBaTeIbHO, 1S TPABUITh-
HOTO OTOOPaKEHMsI e¢ HEOOXOANMO 3aITyCTUTh U3 KOMAH/IHOM CTPOKH VI TEPMUHAJA.
Bombire mndopmarium o Mojtysie bext MoKHO HaitTH Ha caiite https://pypi.org/.
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Mporpamma B gencremm

PesyubraT BBIIOJIHEHMsI bouncingdvd. py BBITIAAUT caeayionmm oopasom (puc. 5.1).

] CAWINDOWS\system32\cmd.exe - py bouncingdvd.py (] X
Corner bounces: 1 -
O
DVD
DvD
ovD ovD

DVD

Puc. 5.1. Oemxywmecs no amaroHanu norotunsl DVD
B nporpamme bouncingdvd.py

OnucaHue paborbl

Hagepmska n3 Kypca IIKOJIbHONM MATEMATHKU BbI TIOMHUTE, YTO TAKOE JI€KAPTOBBI KO-
OpAWHATHL. B MporpaMMUpPOBaHUE KOOPIUHATA X COOTBETCTBYET MO3UIIUU OOBEKTA 110
TOPU30HTAJIU, & KOOPJIMHATA § — TI0 BEepPTUKAJIN, Kak U B MateMatuke. OHaKo, B OT-
JuYre OT MaTeMaThKu, Touka Havasra koopaunat (0, 0) Haxoautcs B BepXHEM JIEBOM
VTJIy 9KpaHa, ¥ KOOpJIMHATA i pacTeT 110 Mepe ABMKeHus BHU3. Koopannara x pacreT 1o
Mepe JIBUKeHUsT 00beKTa BIPaBo, Kak U B MaTematuke. Ha puc. 5.2 mokaszaHa cucrema
KOOPJIMHAT 9KpaHa.

DyHKIUs goto() MOaYJst bext BeaeT cebst aHATOTMYHBIM 006pPa3soOM: MIPU BBI3OBE
bext.goto (0, 0) Kypcop BBOAa TEKCTa IIOMEIIAETCS B BEPXHIOIO JIEBYIO TOUKY OKHA
TepMuHana. Kaxapii oTpakaonuiicss JOTOTUT TTPEACTaBIeH B Halllell TporpamMMme
C MTOMOIIBIO ACCOIMATUBHOTO MacCUBa € KJaoyaMu ‘color', 'direction’, 'x' u 'y'.
[emouncmennbple 3HaUeHNS 'x' 1 'y ' OTpaskaioT MECTOIIOJIOKEHNE JIOTOTUTIA Ha OKPaHe.
ITockoJbKy 3T1 3HAUEHHUSI TIepelatoTces B (DYHKIIUIO bext . goto( ), X yBeJmueHue Oyaer
CZIBUTATh JIOTOTHUII BIIPABO ¥ BHU3, 2 YMEHBIIEHNE — IIepeMellaTh BJIeBO U BBEPX.
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X pacTet

(1919,0)

y pacTeT

(0,1079) (1919,1079)

<
-

Puc. 5.2. Touka Hauana koopauHat (0, 0) HaxoAMUTCS B BEPXHEM NIEBOM YIJly 3KPOHA,

NNNNNRRRRRRERRRRR
BWNRPOOUONOOTUDWNERO®

O ooNOUVDWNER

U KOOPAMHATBLI X M Yy PACTYT NO Mepe ABMXKEHMA BNPABO U BHU3 COOTBETCTBEHHO

OTckakuBalwuit oT kpaeB norotun DVD, (c) dn CeeitrapT al@inventwithpython.com
AHUMaUMA OTCKakuBawwero sorotuna DVD. OueHUTb ee no AOCTOMHCTBY MOryT
TONbKO NwAM "onpepeneHHoro Bo3pacTa”. [nAa ocTaHoBa HaxmuTe Ctrl+C.

MpumMeyaHue: He MeHAWTe pa3mepa OKHa TepMMHana Bo Bpems paboTbl MPOrpammsl.
Kos pa3smeweH Ha https://nostarch.com/big-book-small-python-projects

Terun: kopoTkasa, rpapuka, bext"""

import sys, random, time

. try:

import bext

. except ImportError:

print('This program requires the bext module, which you')
print(‘'can install by following the instructions at')
print('https://pypi.org/project/Bext/")

sys.exit()

. # 3apaeM KOHCTaHThl:

. WIDTH, HEIGHT = bext.size()

. # B Windows Henb3A BbiBECTU CUMBOJI B MnocneiHuin ctonbeu 6e3 pobaBneHus
. # aBTOMaTUYeCKU CUMBOJIa HOBOM CTPOKM, TaK YTO yMEHbllIaeM WWPUHY Ha 1:
. WIDTH -= 1
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,
42,
43,
44,
45,
46.
47.
48,
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,
75.
76.

NUMBER_OF_LOGOS = 5 # (!) MonpobyiiTe 3ameHnTb Ha 1 unu 100.
PAUSE_AMOUNT = ©.2 # (!) MonpobyiTe 3ameHUTb Ha 1.0 uiu 0.0.

# (!) MonpobyiiTe ymMeHbWUTb KOIMYECTBO LIBETOB B 3TOM CMUCKE:

COLORS = ['red', 'green', 'yellow', 'blue', 'magenta', 'cyan', 'white']

UP_RIGHT = 'ur'
UP_LEFT = 'ul’
DOWN_RIGHT = 'dr'
DOWN_LEFT = 'dl1'
DIRECTIONS = (UP_RIGHT, UP_LEFT, DOWN_RIGHT, DOWN_LEFT)

# Ha3BaHUs KaW4Yel ANA aCCOLUMATUBHBIX MAacCCUMBOB JIOrOTUMOB:
COLOR = 'color'

X = "x'
Y ="y’
DIR = 'direction’
def main():
bext.clear()
# leHepauuAa NOroTunos.
logos = []
for i in range(NUMBER_OF_LOGOS):
logos.append({COLOR: random.choice(COLORS),
X: random.randint(1, WIDTH - 4),
Y: random.randint(1, HEIGHT - 4),
DIR: random.choice(DIRECTIONS)})
if logos[-1][X] % 2 ==
# lFapaHTupyem, 4TO X YeTHOe YUC/IO, ANA CTONIKHOBEHUA C Yr/oM.
logos[-1][X] -=1
cornerBounces = @ # C4yuTaeMm, CKONbKO pa3 JIOFOTUM CTONKHYNCA C Yr/ioM.
while True: # OCHOBHOW UMKA MpPOrpamMmsbl.
for logo in logos: # Ob6bpabaTbiBaeM BCe NOrOTWUMbl B CNUCKE JIOFOTUMOB.
# O4yuwaem MecTo, rje paHee HaxoAWICA JIOrOTUM:
bext.goto(logo[X], logo[Y])
print("’ ', end="") # (!) MNonpobyiTe 3aKOMMEHTUPOBATb CTPOKY.
originalDirection = logo[DIR]
# MpoBepsAemM, He OTCKakuMBaeT /M NOroTun OT yrna:
if logo[X] == © and logo[Y] == @:
logo[DIR] = DOWN_RIGHT
cornerBounces += 1
elif logo[X] == © and logo[Y] == HEIGHT - 1:
logo[DIR] = UP_RIGHT
cornerBounces += 1
elif logo[X] == WIDTH - 3 and logo[Y] == @:
logo[DIR] = DOWN_LEFT
cornerBounces += 1
elif logo[X] == WIDTH - 3 and logo[Y] == HEIGHT - 1:
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77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
11e.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.

123.
124.
125.
126.
127.
128.

logo[DIR] = UP_LEFT
cornerBounces += 1

# MpoBepsieM, He OTCKAaKWBAaeT /M NIOrOTUN OT JIeBOro Kpas:
elif logo[X] == © and logo[DIR] == UP_LEFT:
1logo[DIR] = UP_RIGHT
elif logo[X] == © and logo[DIR] == DOWN_LEFT:
1logo[DIR] = DOWN_RIGHT

# MpoBepsieM, He OTCKAaKWBaeT /iM NOrOTUN OT MpaBoOro Kpas:

# (WIDTH - 3, nockosnbky 'DVD' cocTouT u3 Tpex 6yKkB.)

elif logo[X] == WIDTH - 3 and logo[DIR] == UP_RIGHT:
logo[DIR] = UP_LEFT

elif logo[X] == WIDTH - 3 and logo[DIR] == DOWN_RIGHT:
logo[DIR] = DOWN_LEFT

# MNpoBepsem, He OTCKaKWBAET /I JIOrOTUN OT BEepXHEero Kpas:
elif logo[Y] == @ and logo[DIR] == UP_LEFT:

logo[DIR] = DOWN_LEFT
elif logo[Y] == @ and logo[DIR] == UP_RIGHT:

1logo[DIR] = DOWN_RIGHT

# MNpoBepsAeM, He OTCKakKuBaeT /M NIOFOTUM OT HUXHEro Kpas:

elif logo[Y] == HEIGHT - 1 and logo[DIR] == DOWN_LEFT:
logo[DIR] = UP_LEFT

elif logo[Y] == HEIGHT - 1 and logo[DIR] == DOWN_RIGHT:
1logo[DIR] = UP_RIGHT

if logo[DIR] != originalDirection:
# MeHAeM LBEeT NMpW OTCKaKWBaHWU JloroTuna:
1logo[COLOR] = random.choice(COLORS)

# Mepemewaem norotun. (KoopaumHaTa X MeHseTCcA Ha 2, MNOCKONbKY
# B TepMMHane BbLICOTA CUMBOJIOB BABOE MpEBbLILAET WUPUHY. )
if logo[DIR] == UP_RIGHT:

logo[X] += 2

logo[Y] -= 1
elif logo[DIR] == UP_LEFT:

logo[X] -= 2

logo[Y] -= 1
elif logo[DIR] == DOWN_RIGHT:

logo[X] += 2

logo[Y] +=1
elif logo[DIR] == DOWN_LEFT:

logo[X] -= 2

logo[Y] +=1

# OTObpaxaeT KONMYECTBO OTCKAKUBaHWA OT YrnoB:
bext.goto(5, @)

bext.fg('white")

print('Corner bounces:', cornerBounces, end="'")
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129. for logo in logos:

130. # OTpucoBbiBaeT JIOrOTUMbI Ha HOBOM MecTe:
131. bext.goto(logo[X], logo[Y])

132. bext.fg(logo[COLOR])

133. print('DVD', end="")

134.

135. bext.goto(0, 0)

136.

137. sys.stdout.flush() # (HyxHO Ans nporpamm, MCNONb3ykWUX mMoaynb bext.)
138. time.sleep(PAUSE_AMOUNT)

139.

140.

141. # Ecnv nporpaMma He uMNopTupyeTcA, a 3anyckaeTca, Npou3BOAMM 3anyck:

142. if __name__ == '__main__':

143. try:

144, main()

145. except KeyboardInterrupt:

146. print()

147. print('Bouncing DVD Logo, by Al Sweigart')

148. sys.exit() # Npu HaxaTum Ctrl+C 3aBepwaem BbINOJHEHUE MPOrpPaAMMbI.

Korza BbI BBe/ieTe NCXOMHBIN KO U 3alyCTUTE €r0 HECKOJIBKO pas, MompoOyiiTe mo-
KCITEPUMEHTHUPOBATH C BHECEHNEM B HETO M3MeHeHM . Vten KacaTelbHO BO3MOKHBIX
HeOOJIbITNX UBMEHEHUI BBl HaliJleTe B KOMMEHTApUAX, TIoMedeHHbIX (). Moxkere Taksxke
caMu onmpoOOBaTh MPUAYMATh, KaK CEJIaTh CIeayolee:

® u3MeHUTH NUMBER_OF_LOGOS, 4TOObI YBEJIUYNUTH KOJIUYECTBO OTPAKAIOIINXCA
JIOTOTUIIOB Ha 9KPaHEe;

(] H&MEHHTBPAUSE_AMOUNT,qTO6bIyCKOpHTbLUH{BaMeﬂﬂHTbZHHDKC}HieHOFOTHHOB.

UccnepoBaHne nporpammel

IMompobyiite HAliTH OTBETHI HA CJEAYIOININHE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ 13-
MEHEHUSIMU KOJIA U 3aIlyCTUTE POrPAMMY CHOBA, YTOOBI YBUJIETD, KAK OHU TOBJIUASIOT
Ha ee paboTy.

1. Yto 6yz[eT, ecyt WIDTH, HEIGHT = bext.size() B cTpoke 20 3aMeHUTH Ha WIDTH,
HEIGHT = 10, 57

2. Yro 6yzer, ecu DIR: random.choice(DIRECTIONS) B CTpOKe 52 3aMEHHUTh Ha
DIR: DOWN_RIGHT?
3. Kak czenarh, uToObl TEKCT 'Corner bounces: ' He MOSIBJIAJICS Ha SKPaHe?

4. Kakoe coobtiieHte 06 oubKe BbI MOJYUUTE, €CJIU YAATUTE I 3aKOMMEHTHPYETE
cornerBounces = @ B CTpOKe 577



Wndp Lesaps

[Iwndp Lesaps — apeBHuUit anropuT™ MUGPOBAHUS, UCITOJb-

soBasmmiicsa I0mmem [e3apem. Bykssl B HeM mmdpyoTcs

MyTeM C/IBUTA WX Ha OTpe/leJIEHHOEe KOJUUECTBO MO3UINIA

B andasute. /IucTanius caBura HasbiBaeTcs kaouom. Ha-

npuMep, ecin KJiod paset 3, To A nipespaiiaercsi B D, B — B E,

C — B Fur. a. [Ing pacummdpoBki cooOIeHUS HEOOXOANMO Bbl-

IIOJTHUTH CABUT SaHII/I(l)pOBaHHbIX CUMBOJIOB B ITPOTUBOIIOJIOKHOM

HarpasJieHur. J[aHHast TporpaMMa Mo3BoJIsIET MNU(pPOBATH U pacim(POBBIBATH COOOIIE-
HUA B COOTBETCTBUU C ITPUBEICHHDBIM aJITOPUTMOM.

Ceiivac mmp [lesapst BBIIISAAUT OY€HD IIPOCTHIM U UMEHHO TIOTOMY TOAXOIUT ISt
HaynHaomux. [Iporpamma us mpoekTa 7 M03BOJISIET pacuidPOBBIBATH COOOIICHS,
ke eCJIM UCXO/HBIH KJII0Y HEM3BECTEH, ITyTEeM MPSMOTo Tiepebopa Beex 26 BO3ZMOKHBIX
koueil. Kpome toro, mpu mdposanuu coobiiennii ¢ kiaodoM 13 mmdp Iesaps npe-
ppamaerca B mudp ROT13 us npoekra 61. Yanars 6osbiie o mudpe Lesaps MoxkHO
B cTaThe « Bukunenuus: https://ru.wikipedia.org/wiki/LLndp_Llesaps. Ecsin Bam nHTEpEcHbBI
mudpbl U UX B3JIOM BOOOIIE, TO MOKETe IPoYuTaTh MO0 Kuury Cracking Codes with
Python' (usparensctso No Starch Press, 2018; https://nostarch.com/crackingcodes/).

U Ceetizapm 9. Kpunrorpadus u B3iom mudpos Ha Python. — Kues: [lnanextuka, 2019.
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Mporpamma B gencremm
PeBy.TII)TaT BbBIIIOJTHEHU caesarc ipher‘ « Py BBITJVIAANUT CJAEYIONUM o6pa30M:

Caesar Cipher, by Al Sweigart al@inventwithpython.com
Do you want to (e)ncrypt or (d)ecrypt?

> e

Please enter the key (0 to 25) to use.

> 4

Enter the message to encrypt.

> Meet me by the rose bushes tonight.

QIIX QI FC XLI VSWI FYWLIW XSRMKLX.

Full encrypted text copied to clipboard.

Caesar Cipher, by Al Sweigart al@inventwithpython.com
Do you want to (e)ncrypt or (d)ecrypt?

> d

Please enter the key (0 to 26) to use.

> 4

Enter the message to decrypt.

> QIIX QI FC XLI VSWI FYWLIW XSRMKLX.

MEET ME BY THE ROSE BUSHES TONIGHT.

Full decrypted text copied to clipboard.

OnucaHme paboThbl

ITomo6HO GosbiHCTBY Tiporpamm tudposanust, mudp [lesaps npeodpasyer GyKBbI
B UHCJIa, IPOU3BOJUT HAJl HUMU OTIPe/Ie/IEHHBIE MaTEMATHYeCKIe OIIePAIlii 1 Ipeodpasy-
et ux 00paTHo B GYKBbI TeKcTa. B KOHTEKCTE TG pOBaHUs MbI Gy/IEM HA3BIBATH SIEMEHTHI
Tekera cumeonamu. CAMBOJIBI MOTYT ObITh GyKBaMu, TUdPaMU U 3HAKAMU [PEITUMHAHIS,
KQX/IOMY U3 KOTOPBIX COOTBETCTBYET YHUKATIbHOE IIeJI0UNCIeHHOe 3HaUeHNe. B ciaydae
nporpaMmbl st mugpa Iesapst Bce CMMBOJIBI TPEACTABIISIOT cOO0i OYKBBI, a I[EI0UHC-
JIEHHDIE 3HAYeHN — UX ITO3UIINU B CTPOKE SYMBOLS: ' ABCDEFGHIJKLMNOPQRSTUVIWXYZ'.

1. """linpp Uesapsa, (c) dn Ceitrapt al@inventwithpython.com

2. lndp Uesapa — wudp caBura, B KOTOpoM wudpoBaHue U AewndpoBka 6YyKB

3. Mpou3BOAATCA NYTEM CJIOKEHUA U BbIMUTAHUA COOTBETCTBYWWMX 4YucCen.

4. JlononHuTenbHaa uHpopmauma: https://ru.wikipedia.org/wiki/linpp_Lesapa
5. Koa pa3smeweH Ha https://nostarch.com/big-book-small-python-projects
6. Teru: KopoTKas, AJA HayMHawWWMX, KpunTorpadusa, maTemaTudeckasa"""

7.

8. try:

9. import pyperclip # pyperclip konupyeT TekcT B bydpep obmeHa.

10. except ImportError:

11 pass # Ecnu 6ubnuoteka pyperclip He ycTaHOBNeHa, HUYEro He fenaem.
12.

13. # Bce BO3MOXHble CMMBOJbI AN WUOPOBAHUA/AEWNPPOBKN

14. # (!) MoxeTe [06aBUTb Takxe CUMBOJbI ANA UMPP M 3HAKOB NpenuHaHus,
. # 4TObb wWKMPpoBaATL U MUX.

=
wv



OnucaHue paboTsbl
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. SYMBOLS = 'ABCDEFGHIJKLMNOPQRSTUVWXYZ'

. print('Caesar Cipher, by Al Sweigart al@inventwithpython.com")

19. print('The Caesar cipher encrypts letters by shifting them over by a')
20. print('key number. For example, a key of 2 means the letter A is')

21. print('encrypted into C, the letter B encrypted into D, and so on.")
22. print()

23.

24. # CnpawuBaem y NoNb30BaTeNA, XO4YeT /M OH WWPpoBaTb WAN pacWUPpPOBLIBATH:
25. while True: # [loBTopsem Bonpoc, Moka Mosb3oBaTeslb He BBeAeT e wan d.
26. print('Do you want to (e)ncrypt or (d)ecrypt?')

27. response = input('> ').lower()

28. if response.startswith('e'):

29. mode = 'encrypt’

30. break

31. elif response.startswith('d"'):

32. mode = ‘'decrypt’

33. break

34. print('Please enter the letter e or d.')

35.

36. # Mpocum nonb3oBaTenA BBECTU K4 WUGPOBAHUA:

37. while True: # MoBTopsemM BOMpPOC, NOKa No/Jb30BaTeNb He BBeAET JOMYCTUMbIA KJIHM.
38. maxKey = len(SYMBOLS) - 1

39. print('Please enter the key (0 to {}) to use.'.format(maxKey))

40. response = input('> ').upper()

41. if not response.isdecimal():

42. continue

43,

a44. if @ <= int(response) < len(SYMBOLS):

45 key = int(response)

46 break

47.

48. # lpocum nonb3oBaTenA BBeCTW coobueHne AnA wudpoBaHUA/pacLMdpOBKU :

49. print('Enter the message to {}.'.format(mode))

50. message = input('> ')

51.

52. # lndpp Lesapa paboTaeT TONbLKO C CMMBONAMU B BEPXHEM perucrpe:

53. message = message.upper()

54.

55. # [lna xpaHeHusa 3awnMdpoBaHHOro/pacwmndpoBaHHOrO BapuaHTa COObWEHUSN:

56. translated = "'

57.

58. # 3awudpoBbiBaeM/pacuwmnppoBbiBaeM KaxAbli CUMBON COObWEHUA:

59. for symbol in message:

60. if symbol in SYMBOLS:

61. # Monyyaem 3awndpoBaHHOe (pacwUPpOBAHHOE) YUC/IOBOE 3HAYEHWE ANA CUMBONA.
62. num = SYMBOLS.find(symbol) # Mony4aem 4uciioBoe 3HavyeHWe CUMBONA
63. if mode == ‘'encrypt':

64. num = num + key

65. elif mode == 'decrypt':

66. num = num - key
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67.

68. # MpousBoAMM nepexon Mo Kpyry, ecnuM 4Yucno 6onble annHsl SYMBOLS
69. # nnn MeHble O:

70. if num >= len(SYMBOLS):

71. num = num - len(SYMBOLS)

72. elif num < @O:

73. num = num + len(SYMBOLS)

74. # JlobaBnAem COOTBETCTBYWWMIA 4uCay 3awnppoBaHHbIN/pacwmnPpoBaHHbIi CUMBOA
75. # B translated:

76. translated = translated + SYMBOLS[num]

77. else:

78. # MpocTo pobaBnaem cumBon 6e3 wnudpoBaHUA/pacwMPPOBKM :

79. translated = translated + symbol

80.

81. # BbiBOAMM 3awuppoBaHHYW/pacwUPpOBaHHYHW CTPOKY Ha SKpaH:
82. print(translated)

83.

84. try:

85. pyperclip.copy(translated)

86. print('Full {}ed text copied to clipboard.'.format(mode))
87. except:

88. pass # Ecau pyperclip He ycTaHOBNAEHa, HWYero He pgenaem.

Kora BbI BBejieTe MCXO/HBIN KO/ U 3allyCTUTE €r0 HECKOJIbKO pas, Monpobyiite 1mo-
9KCIIEPUMEHTUPOBATD C BHECEHMEM B Hero uamenenuil. Vlien oTHoCUTEIbHO BO3MOXKHDBIX
HeOOJIBINX U3MEHEHWIT BbI HAll/leTe B KOMMEHTapHsiX, oMeueHHbIX (!). [Tpu jkenanuu
MOJKETE PACIIMPUTH CIIEKTP MMTH(PPYEMBIX CHMBOJIOB, I00aBUB IOMOJTHUTEIbHbIE B CTPO-
KOBOE 3HayeHue SYMBOLS.

UccnegoBaHme nporpammal

IMonpobyiite OTBETUTD Ha CJIeAyolINe BOIIPOCHL IT0aKCIIepUMEHTHPYIITE ¢ UBMEHEHUSIMU
KOJIa ¥ 3aIlyCTUTE IIPOrPaMMy CHOBA, YTOObI YBUAETD, KAK OHU IIOBJIUSIOT Ha ee PaboTy.

1. Yro Gyner, e SYMBOLS = ' ABCDEFGHIJKLMNOPQRSTUVWXYZ ' B cTpoKe 16 3aMeHUTh
Ha SYMBOLS = 'ABC'?

2. Yro 6yzet, ecm 3amudpoBaTh COOOIIEHIE ¢ KIIOUOM 07

3. Kakoe coobrmerivie 06 ommbKe BbI TIOTYUUTE, €CITH YAATUTE W 3aKOMMEHTHPYETe
translated = '' B cTpoke 567

4. Kakoe coobrenne 06 onmoKe Bbl MOIYYHTE, €CIIH YAAIATE U 3aKOMMEHTHPY€ETe
key = int(response) B cTpoKe 457

5. Yo Gyuer, ecan translated = translated + SYMBOLS[num] B cTpoke 76 3aMeHUTD
Ha translated = translated + symbol?



B3nom wudpa Lesaps

Ira mporpamMma crocoOHa B3JIaMblBaTh COOOLIEH NS, 3aind-

poBaHHbIe ¢ omoibio mudpa Ile3aps us mpoekra 6, naxe

ecn ko4 HensBecTeH. CyImecTByeT Bcero 26 BO3SMOKHBIX

krroueit st mngpa [lesapst, Tak 4To KOMITBIOTEP MOKET JIETKO

nepebparth Bce BO3MOKHBIE PACI(PPOBKY U 0TOOPA3HUTH TT0JIb-

30BaTeJTI0 pe3ybrarhl. B Kpunrorpadun mogo6Hast METOMKA Ha-

3bIBaeTcs amaxoi memooom nodbopa (brute-force attack). Ecoiu sam

MHTEPECHO y3HATh OOJIbIIe O Mmudpax 1 UX B3JOME, TO MOKETE MPOUUTATH MOK KHUTY
Cracking Codes with Python.

Mporpamma B AencTBuUMn
PEBYJIbTaT BBIIIOJIHEHUSA caesarhacker. py BBITVIAAWUT CJICAYIOHINM O6p8.30MI

Caesar Cipher Hacker, by Al Sweigart al@inventwithpython.com
Enter the encrypted Caesar cipher message to hack.
> QIIX QI FC XLI VSWI FYWLIW XSRMKLX.

Key #0: QIIX QI FC XLI VSWI FYWLIW XSRMKLX.

Key #1: PHHW PH EB WKH URVH EXVKHV WRQLIJIKW.

Key #2: OGGV OG DA VIG TQUG DWUJIGU VQPKIIJV.

Key #3: NFFU NF CZ UIF SPTF CVTIFT UPOJHIU.

Key #4: MEET ME BY THE ROSE BUSHES TONIGHT.

Key #5: LDDS LD AX SGD QNRD ATRGDR SNMHFGS.

Key #6: KCCR KC ZW RFC PMQC ZSQFCQ RMLGEFR.

- -COKpaueHo- -
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OnucaHme paboThbl

O6parute BHEUMaHKE, YTO CTPOKK ¢ 20-if 110 36-10 ZaHHOI IPOrpaMMBbI IIPAKTHYECKH
UJEHTUYHBI CTPOKAM ¢ 55-1i 110 78-10 mporpammer st mudpa [lesaps. B nmporpamme
B3soma mndpa Llesaps peanmzoBan TOT ke KOJ IenndPOBAHUS, TOJBKO B IIUKJIE for,
B II€JISIX BBITTOJIHEHUSI ATOTO KO/IA JIJIsST BCEX BO3MOIKHBIX KITIOUe.

K coskasenuio, Hallia mporpaMma B3JIoMa He HACTOJIBKO COBEPIIEHHA, YTOOBI OTIPEIETUTD,
KaKON M3 KJ0Yell — HY’KHBIH, T09TOMY BbIBE/IEHHbIE Pe3yJIbTaThl A0JKEeH ITPOYNTATh
YeJIOBEK ¥ OIMPEAETUTDh, KaKas U3 pacim@poBOK IIPeACTaBIseT co60il MCXOMHOE CO-
o6mmenne Ha aHTIMACKOM (MJTM KaKOM-/T00 IPYTOM ITMChbMEHHOM SI3bIKE, KOTOPBII GBI
sammdposan). B rnase 11 kuuru Cracking Codes with Python nogpoGHee paccKasblBaeTCsl,
KaK HalcaTh Koj Ha Python ajis BbigBiieHust cooOieHni Ha aHIJIMIHCKOM.

1. """B3anom wmdpa Lesaps, (c) dn CseirapTt al@inventwithpython.com

2. [laHHaA nporpamMma B3nambiBaeT coobueHusa, 3awuppoBaHHble wudpom Liesaps,
3. nyTem npAMOro nepebopa BCEX BO3MOXHbIX KJOYeEW .

4. bonbwe wuHpopmauuu — no agpecy

5. https://ru.wikipedia.org/wiki/linep_Le3sapa#B3nom_wundpa

6. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
7. Teru: kpoweyHasa, ANA HadYuHawwux, Kpuntorpadus, maTemaTumyeckaa"""

8.

9. print('Caesar Cipher Hacker, by Al Sweigart al@inventwithpython.com')
10.

11. # Mpocum nonb3oBaTena BBeCTU coobleHue AnA B3noMma:

12. print('Enter the encrypted Caesar cipher message to hack.')

13. message = input('> ')

14.

15. # Bce BO3MOXHble CUMBOJIbI ANs WUOPOBAHUA/AEWNPPOBKU

16. # (moMkHO coBMagaTb C Habopom SYMBOLS, vcnonb30BaBWMMCA Npu WWGpoBaHMM)

17. SYMBOLS = 'ABCDEFGHIJKLMNOPQRSTUVWXYZ'

18.

19. for key in range(len(SYMBOLS)): # Mpoxoaum B LMUK/IEe MO BCEM BO3MOXHbIM KJ/IYaM.
20. translated = "'

21.

22. # PacwudpoBbiBaeM Kaxapli CMMBON B COOBWEHUN:

23. for symbol in message:

24. if symbol in SYMBOLS:

25. num = SYMBOLS.find(symbol) # Mony4aem 4ucioBoe 3Ha4veHWe CUMBOJA.
26. num = num - key # PacwuudpoBbiBaeM HYUCNOBOE 3Ha4YeHwue.
27.

28. # BbinosiHAeM nepexof NO Kpyry, €cC/ii YUCNO MeHblue O:

29. if num < 0:

30. num = num + len(SYMBOLS)

31. # [lobaBnAem COOTBETCTBYHWWUA YUCNY pacWMPpOBaAHHbLIA CUMBON
32. # B translated:

33. translated = translated + SYMBOLS[num]

34. else:

35. # NpocTo fobaBnsem cumBOon 6e3 pacwUpoBKK:
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36. translated = translated + symbol

37.

38. # BbiBOAMM MpoOBepsiemMblii K4 BMeCTe C pacWUPpoBaHHbIM HAa €ro OCHOBE TEeKCTOM:
39. print('Key #{}: {}'.format(key, translated))

Kor/a BbI BBejieTe MCXOMHBIN KO/ U 3aMYCTUTE €T0 HECKOJIBKO pas, Mompobyiite 1mo-
9KCIIEPUMEHTUPOBATH C BHECEHUEM B HET'O UI3MEHEHUI. YUTHUTE, YTO CTPOKOBOE 3HAUCHHE
B IIepeMEHHOM SYMBOLS JIOJIKHO COBIIQ/IaTh C IIepeMEeHHOI SYMBOLS B creHeprupoBaBIiieil
MCXO/IHBIM TEKCT IporpaMmme mudpoBaHus.

UccnepoBaHme nporpammel

ITompoGyiite HaiiTH OTBETHI HA CJEAYIOIINE BOMPOCHL. I109KCIIEpUMEHTUPYIITE ¢ U3-
MEHEHUMSIMU KOJIa U 3aIlyCTUTE IPOrPaMMy CHOBA, YTOOBI YBUIETh, KAK OHU HOBJIHSIIOT
Ha ee paboTy.

1. Kaxoe coobrenie 06 onmbKe BbI OTYIUTE, €CJH YIATUTE WM 3aKOMMEHTHPYETe
translated = '' B cTpoke 207

2. Yro Oyger, ecau translated = translated + SYMBOLS[num] B cTpoKe 33 3aMEHNTH
Ha translated = translated + symbol?

3. Yro Gyzert, ecin BBeCTH B IIporpamMmy BajtoMa mirdpa Lesapsa HesammdpoBaHHbIi
TeKcT?



feHepayusa kaneHpgapen

JTa mporpaMMa TeHepupyeT TOAXO/ISIINe /I PacTIedaTKY

TEKCTOBbIE (halijibl ¢ KaJeHIapsIMI Ha BBIOPAHHBIH MecsI]

(B BBIOPAHHOM rOY). JIaThl U KaJeHIaph — KaBEP3HbIIl BO-

MIpOC B MPOTPAMMUPOBAHNH, TIOCKOJBKY CYTECTBYET OY€Hb

MHOT0O Pa3/IMYHbIX IIPABUIL [ OlLIpe/iesIeHus KOJIM4ecTBa el

B Mecslle, BUCOKOCHBIX T0/I0B, a TAKKe TOr0, KaKUM JHeM HeJlesln

SIBJISIeTCSsI KOHKpeTHas faTa. K cqacTsio, Moy sib datetime peraeT Bce

9TH TIPOBIEMBI BMECTO Bac. J/IanHast TporpaMMa reHepUpyeT MHOTOCTPOYHOE CTPOKOBOE
3HaueHue, cozeprKalliee CTpaHUIly KajleHgaps Ha Mecsll.

Mporpamma B gencremm
Pesyubrar BhIIOIHEHNs calendarmaker. py BBITJIAAUT CJAEAYIOUIMM 00Pa3OM:

Calendar Maker, by Al Sweigart al@inventwithpython.com
Enter the year for the calendar:

> 2029

Enter the month for the calendar, 1-12:

> 12
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December 2029

...Sunday..... Monday....Tuesday...Wednesday...Thursday....Friday....Saturday..
Fommmmmem oo LR SRR LT Fommmmmem oo LR SRR LT Fommmmmem oo +
|25 |26 |27 |28 [29 |30 | 1 |
| I | | I | | I
I I I I I I I I
I I I I I I I I
B L B B L B B +
| 2 | 3 | 4 | 5 | 6 | 7 | 8 I
I I I I I I I I
| I | | I | | I
I I I I I I I I
R ] e B R ] e B R ] +
| 9 |10 |11 [12 |13 |14 |15 |
I I I I I I I I
I I I I I I I I
| I | | I | | I
Fommmmmem oo LR SRR LT Fommmmmem oo LR SRR LT Fommmmmem oo +
|16 |17 |18 |19 |20 |21 |22 |
| I | | I | | I
I I I I I I I I
I I I I I I I I
B L B B L B B +
[23 |24 |25 |26 |27 |28 [29 |
I I I I I I I I
| I | | I | | I
I I I I I I I I
R ] e B R ] e B R ] +
|30 |31 | 1 | 2 | 3 | 4 | 5 |
I I I I I I I I
I I I I I I I I
| I | | I | | I
Fommmmmem oo LR SRR LT Fommmmmem oo LR SRR LT Fommmmmem oo +

Saved to calendar_2029_12.txt

OnucaHme paboThbl

OG6parute BHUMaHIE, 4TO (DYHKIMsSI getCalendarFor () BO3BpalllacT THTAHTCKOE MHOTO-
CTPOYHOE CTPOKOBOE 3HAYEHNE C KaJeH/1apeM Ha 3aJaHHbIN MecsIl B 33JJaHHOM TOJY.
YoMmsaHyTOe 3HAUCHHE B 9TON (DYHKIIMK XPAHUTCS B IEPEMEHHON calText, B KOTOPYIO
HOCTEIIEHHO J00aBASIOTCS JTMHUK, Po0eabl U AaThl. IT0OBI MOKHO OBLIO OTCJIEKN-
BaTh JIAThl, TIEPEMEHHAs currentDate coJepKUT 0OBeKT datetime.date(), KOTOpOMY
MIPUCBANBAETCS 3HAUECHUE CJIeMyIONel UIN TIPEbIIyIell 1aThl TyTeM CJI0KEeHUs NN
BbIYUTaHUsI 00bEKTOB datetime.timedelta(). ¥Y3uaTh Gosibiie o MoayJ six Python mist
pabOoThI ¢ BpeMEHEM U JIaTaMU BbI MOJKeTe U3 riaBbl 17 Moeil kuuru Automate the Boring
Stuff with Python nio agpecy https://automatetheboringstuff.com/2e/chapter17/.
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B
[

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.

W oOoNOUVD WNPR

FreHepauus kanenpapeit, (c) 3n CeeirapT al@inventwithpython.com
. Co3paeT KafeHAapu Ha MecAl, roTOBble ANA pacneyaTku, W COXpaHAeT UX

B TekcToBoM ¢aiine. Kop pasmeweH Ha https://nostarch.com/big-book-small-

pyth

impo

. # 3a

DAYS

. MONT
12.
13.
14.

on-projects Teru: KopoTkas
rt datetime

AaeM KOHCTaHTbl:

= ('Sunday', 'Monday', 'Tuesday', 'Wednesday', 'Thursday',

'Friday', 'Saturday')

HS = ('January', 'February', 'March', 'April', 'May', 'June', 'July’,
'August', 'September', 'October', 'November', 'December')

print('Calendar Maker, by Al Sweigart al@inventwithpython.com')

whil

whil

def

e True: # Uukn ana sanpoca y nonb3oBaTens roga.

print('Enter the year for the calendar:')
response = input('> ")

if response.isdecimal() and int(response) >
year = int(response)
break

0:

print('Please enter a numeric year, like 2023.")

continue

e True: # Uukn gnAa 3anpoca y nosb3oBaTenAa mecAua.
print('Enter the month for the calendar, 1-12:')

response = input('> ')

if not response.isdecimal():

print('Please enter a numeric month, like 3 for March.')

continue

month = int(response)
if 1 <= month <= 12:
break

print('Please enter a number from 1 to 12.")

getCalendarFor(year, month):
calText = "'

# Pa3mewjaem Mecsl U roj BBepXy Kanenpaps:
calText += (' ' * 34) + MONTHS[month - 1] +

# [lobaBnsem B KaneHgapb MeTKW OHEN Hedenw:

# (!) MonpobyiiTe 3ameHUTb MX abbpeBuaTypamu:

calText += '...Sunday..... Monday....Tuesday
Thursday....Friday....Saturday..\n'

# calText COLEPXKUT CTPOKOBOE 3HAaYeHUe C KaneHpapem.

+ str(year) + '\n'

SUN, MON, TUE u T. g.
...Wednesday...
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51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.

# [opu3OHTaNbHaA NINHUA — pa3fenuTeNib Hepesb:
weekSeparator = ("+---------- YR 7)Y 4+ "+\n'

# MycTble CTPOKM CoAepxaT Mo AeCATb NpoGenoB Mexay pasfenuTensmn aHein | :
blankRow = ('] CET7) + ' \n!

# MNonyyaem nepByw AaTy mecaua. (Moagynb datetime 6epeT Ha cebs
# BCe CJIOKHble HWaHCbl KaseHAapHbIX BbIYUCNEHUN. )
currentDate = datetime.date(year, month, 1)

# OTHuMmaem oT currentDate no gHw, noka He JoWaemM A0 BOCKpeCceHbA.
# (weekday() Bo3BpawaeT AN BOCKpeceHbs 6, a He 0.)
while currentDate.weekday() != 6:

currentDate -= datetime.timedelta(days=1)

while True: # MpoxoAum B UMKJIe MO BCEM HejenAm B mecAue.
calText += weekSeparator

# dayNumberRow — cTpoka C MeTKaMuM HOMEpOB AHeN:
dayNumberRow = "'
for i in range(7):

dayNumberLabel = str(currentDate.day).rjust(2)

dayNumberRow += '|' + dayNumberLabel + (' ' * 8)
currentDate += datetime.timedelta(days=1) # MNepexoaum K crepywuemy
# OHW.
dayNumberRow += '|\n' # [lobaBnaem BepTWUKaNbHYK JIMHUIO Nocie cy660Thbl.

# JlobaBnAem B TeKCT KaneHjapA CTPOKY C HOMepamu AHel U 3 MmycCTbiX CTPOKMU.
calText += dayNumberRow
for i in range(3): # (!) NonpobyiTe 3ameHWTb 3 Ha 5 uan 10.

calText += blankRow

# lMpoBepAeM, 3aKOHYUIW U Mbl 06paboTKy MecAua:
if currentDate.month != month:
break

# [lobaBnfieM rOPU3OHTA/IbHYW JINHUIO B CaMOM HWU3Y KaneHpapA.
calText += weekSeparator
return calText

calText = getCalendarFor(year, month)
print(calText) # BbiBOAUM KaneHAapb.

# CoxpaHsieM Ka/leHAapb B TeKCTOBOM daiine:

calendarFilename = 'calendar_{}_{}.txt'.format(year, month)

with open(calendarFilename, 'w') as fileObj:
fileObj.write(calText)

print('Saved to ' + calendarFilename)
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Korzia Bl BBe/ieTe HCXOHBIN KOJI M 3allyCTUTE €r0 HECKOJIBKO Pas, monpoOyiiTe BOCCO3-
JIaTh ATY IPOTPaMMY C HYJId, He TJIA/ Ha MICXOAHbIH Ko/l B KHure. IIporpamMma He 10/1:kHA
B TOYUHOCTH COBIA/JATh C HAIIEH; MOKeTe PUAYMaTh cOOCTBEHHYTO Bepeuio! Moskere
TaKKe CaMu MOIPpoOOBATH TPUYMATh, KAK C/IE/IATh CJEYIOIIEE:

® 106aBUTH TEKCT BHYTPb YaCTU MPSIMOYTOJbHUKOB JIJIsT TIPA3IHUYHBIX JIHEI;

® 106aBUTh TEKCT BHYTPb YaCTH MTPSIMOYTOJBHUKOB MOBTOPSIIONIAXCS COOBITHI;

® BbIBECTHU MMHM-KaJ/IeH/Iapb C JaTaMKn 6e3 OTpaHNYMBAIOINX IMTPAMOYTOJTbHUKOB.

UccnepoBaHmne nporpammel

[MTonpoObyiite HAllTH OTBETHI Ha CJeAyIONe BOIPOCHL. IlosKciepuMeHTUpyiire ¢ 13-
MEHEHUSIMU KOJ[a ¥ 3aIlyCTUTE IIPOrPaMMy CHOBA, YTOObI YBUAETH, KAK OHU [TOBJIUSIOT
Ha ee paboTy.

1. Kak ciesarh tak, uTo6bl B KaJleHAAPh BBIBOANINCH COKPAIIEHHbIE Ha3BaHUS Me-
csaneB? Hampumep, 'Jan' BMecTo 'January'.

2. Kaxkoe coobuienue 06 ommOKe Bbl IOIYYHUTE, €CJIH yAATITE UK 3aKOMMEHTUPY€eTe
year = int (response) B cTpoke 217

3. Kak czuenath Tak, 4To0bl BBEPXY KajleHAaps He 0TOOpasKaIiCh AHU HeJean?
4. Kax czenarb Tak, 4ToObl IIpOrpaMMa He CoXpaHsijia KaJeHapb B dhaii?
5. Yro Oyzet, ecJiu yAauTh WM 3aKOMMEHTUPOBATh print(calText) B cTpoke 93?



MopkoBka B Kopobke

ITOo IpocTast HecepbesHast urpa ¢ 61e(hoM TSt IBYX UTPOKOB.

V KasKI0T0 UTPOKA €CTh KOPOOKA; B OJ{HOI U3 HUX JIEHKUT MOP-

KOBKQ, KOTOPYIO XOUeT 3aM0JyIUTh Kaxk/1blil UTPoK. [IepBorit

3arJISIBIBAET B CBOKO KOPOOKY U TOBOPHUT BTOPOMY, €CTb JI TAM

MOPKOBKa. A BTOPOI JI0JIZKEH PEIIUTH: MEHSTHCS KOPOOKaMU
WIn HeT'.

N3z-3a ASCII-rpaduku Habop AaHHOM IIPOrpaMMbl 3aHIMMAeT HEMAJIO Bpe-
MeHU (XOTSI ITPOIIECC MOKHO YCKOPUTD IIyTeM KonupoBanus 1 BctaBku ASCII-rpacdukn),
HO 9TOT MPOEKT XOPOIIO TOAXOAUT JJIsI HAUMHAIONINX, TOCKOJBKY MPOCT, COMEPKUT
MUHUMYM ITUKJIOB U He TpeOyeT ormcanus (hyHKIH.

Mporpamma B gencreum
PesysibraT BBIIOJIHEHUS carrotinabox. py BBITJISIIUT CJAEAYIONM 00pasoM:

Carrot in a Box, by Al Sweigart al@inventwithpython.com
- -COKpaueHo- -

Human player 1, enter your name: Alice

Human player 2, enter your name: Bob

! He sarssipiBast B CBOIO KOPOOKY, KOHEUHO. — [Ipumeu. nep.
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HERE ARE TWO BOXES:

/ A /1
mmmmmmm e + | Hmm-ee---- + |
| RED || | Gowb | |
| BOX |/ | BOX |/
e et +/ e et +/

Alice Bob

Alice, you have a RED box in front of you.
Bob, you have a GOLD box in front of you.
Press Enter to continue...

- -COKpaueHo- -

When Bob has closed their eyes, press Enter...
Alice here is the inside of your box:

(carrot!)
Alice Bob
Press Enter to continue...
- -COKpaueHo- -

OnucaHme paboThbl

B porpamme mpeziosiaraeTcest, 4To BTOPOI UTPOK 3aKPBIBAET T71a3a U He BUAUT COJEPKU-
MOT0 KOpoOKH 11epBOTO. UTOGB BTOPOI UTPOK CIYYaHO HE YBUEI COICPKUMOE KOPOOKH
OCJIE ATOTO, HEOOXOANMO KaKUM-JI60 06pa3oM ourIaTh sKkpat. B ctpoke 83 Mbl sesiaem
3TO C TIOMOIIIBIO O1tepaTopa print('\n' * 100), KoTopsiil BeiBoANT 100 cMMBOIOB HOBOI
CTPOKH, B Pe3yJIbTaTe Yero paHee BBIBEJIEHHOE COMEP:KIMOE YXOAUT BBePX, BHE TIOJIs
3peHusl. Tak 4TO BTOPOIT UTPOK HE YBUAUT CIYYANHO TO, YTO MIPEIHAZHAYEHO JIUIITD JIJI5T
nepBoro. M XoTs BTOPOii UTPOK BCEr/ia MOKET IPOKPYTHUTh 9KPAaH BBEPX U IOCMOTPETh
TEKCT, TIEPBBIIl CPa3y 9TO 3AMETHUT, BEJIb OHU CUSIT PSIIOM.

B crpokax 114, 130 u 142 pasmenenre BepTUKAIbHBIX JUHUN MOKET TIOKA3aThCsS He-
[PaBUJILHBIM, HO TIPOTPaMMa 3aMeHsieT (GUTYPHbIE CKOOKU Ha CTPOKY CHMBOJIOB 'RED '
(¢ mpobesiom B KOHIIe) Ui 'GOLD'. TTOCKOJIbKY 3T CTPOKU COCTOSIT U3 YETHIPEX CHUM-
BOJIOB, BCE BEPTUKAIbHBIE JIMHUY JJAHHOUW KOPOOKU BBIPOBHSIIOTCSI C OCTAIBHON 4aCThIO
ASCII-usobpasxeHusl.
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(SRS
N R o

WoONOOUTEA WN R

MopkoBka B kopobke, (c) 3n Ceirapt al@inventwithpython.com
Hecepbe3sHaa urpa c 6nepom ana ABYX UrpokoB-nwaend. B ee ocHoBe nexuTt
urpa us Tenenporpammel 8 Out of 10 Cats

Koa pa3smeweH Ha https://nostarch.com/big-book-small-python-projects
Terun: 6onbWaa, ANA HauYMHawwux, urpa, ans asyx urpokos"""

import random

print('''Carrot in a Box, by Al Sweigart al@inventwithpython.com

. This is a bluffing game for two human players. Each player has a box.
. One box has a carrot in it. To win, you must have the box with the

13. carrot in it.

14.

15. This is a very simple and silly game.

16.

17. The first player looks into their box (the second player must close
18. their eyes during this). The first player then says "There is a carrot
19. in my box" or "There is not a carrot in my box". The second player then
20. gets to decide if they want to swap boxes or not.

21. 'Y

22. input('Press Enter to begin...')

23.

24. plName = input('Human player 1, enter your name: ')

25. p2Name = input('Human player 2, enter your name: ')

26. playerNames = plName[:11].center(11) + ' ' + p2Name[:11].center(11)
27.

28. print('''HERE ARE TWO BOXES:

29.

30. / VA /1

31, +--------- + | Ao + |

32. | RED || | GoLD | |

33. | BOX |/ | BOX |/

34, 4----e---- +/  Aeme-e-e--- +/'"")

35.

36. print()

37. print(playerNames)

38. print()

39. print(plName + ', you have a RED box in front of you.')

40. print(p2Name + ', you have a GOLD box in front of you.')

41. print()

42. print(plName + ', you will get to look into your box.')

43. print(p2Name.upper() + ', close your eyes and don\'t look!!!")

44. input('When ' + p2Name + ' has closed their eyes, press Enter...')
45. print()

46.

47. print(plName + ' here is the inside of your box:')

48.

49. if random.randint(1, 2) == 1:

50. carrotInFirstBox = True

51. else:
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52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
1e1.
102.

carrotInFirstBox = False

if carrotInFirstBox:

print('""’

_W___

[ w

[ w

R P

A N /1
fmmmm + | #--ee----- + |
| RED | | | Gob | |
| BOX |/ | BOX |/
e i +/ e i +/
(carrot!)''")

print(playerNames)
else:

print('""’

I |

| |

I |

/ A /1
mmmmmmm e e + |
| RED || | Gowb | |
| BOX |/ | BOX |/
R +/ R +/
(no carrot!)''")

print(playerNames)
input('Press Enter to continue...')

print('\n' * 100) # Ouuwaem 3KpaH, BbIBOAA HECKO/JIbKO CHMBOJOB HOBOW CTPOKM.
print(plName + ', tell ' + p2Name + ' to open their eyes.')
input('Press Enter to continue...')

print()
print(plName + ', say one of the following sentences to ' + p2Name + '.')
print(' 1) There is a carrot in my box.")

print(' 2) There is not a carrot in my box.")
print()

input('Then press Enter to continue...')
print()

print(p2Name + ', do you want to swap boxes with ' + plName + '? YES/NO')
while True:
response = input('> ').upper()
if not (response.startswith('Y') or response.startswith('N')):
print(p2Name + ', please enter "YES" or "NO".')
else:
break
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1e3.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.

firstBox = 'RED ' # ObpaTuTe BHMMaHuWe Ha npoben nocne "D".
secondBox = 'GOLD'

if response.startswith('Y'):
carrotInFirstBox = not carrotInFirstBox

firstBox, secondBox = secondBox, firstBox

print(''"HERE ARE THE TWO BOXES:

/ /1 / /1
mmmmmm e + | A + |
S N
| BOX |/ | BOX |/
Fommmmmm e A +/'"".format(firstBox, secondBox))
print(playerNames)

input('Press Enter to reveal the winner...")

print()
if carrotInFirstBox:
print('""'
—W___
[ w I I
[ w I I
| I I
A /1
doemmmmees N + |
S N
| BOX |/ | BOX |/
B A e +/'" " . format(firstBox, secondBox))
else
print('""'
—W___
I I [ w
I I [ w
I I |
/ A VA |
doemmmmees N + |
S N
| BOX |/ | BOX |/
B A e +/'" " .format(firstBox, secondBox))
print(playerNames)

# JlaHHaa moauduKauMAa BO3MOXHA 6narogapa nepemeHHoi 'carrotInFirstBox'

if carrotInFirstBox:
print(piName + '
else:
print(p2Name +

is the winner!")

is the winner!")

print('Thanks for playing!"')



70 MpoekT 9. Mopkoeka B kopobke

Korna BbI BBejieTe MCXO/HBIN KO U 3allyCTUTE €r0 HECKOJIbKO pas, Monpobyiite 1mo-
IKCIIEPUMEHTUPOBATD C BHECEHHEM B Hero uaMenenuit. Moxkere Take camu morpo-
GOBaTh MPUAYMATh, KaK C/eJaTh CleyIoliee:

e samenutb ASCII-rpaduxy 11 KOpoOOK 1 MOPKOBOK Ha 4TO-TO (OJIEE UBSIIHOE;

([ ] lIO6aBI/ITb BO3MOKHOCTB «XOTHUTE ChITPATh €eIie pa3?>>, LITO6bI HUTPOKN MOTJIN ITPO-
OOJIZKUTD UTPY C COXpaHECHUEM CUHETA;

® 106aBUTH TPETHETO UTPOKA, TIePe]l KOTOPBIM JI0JIKeH OyedoBaTh BTOPOIi.

UccnepoBaHmne nporpammel

[MTonpoObyiite HAllTH OTBETHI Ha CJeAyIONe BOIPOCHL. IlosKciepuMeHTUpyiire ¢ 13-
MEHEHUSIMU KOJ[a ¥ 3aIlyCTUTE IIPOrPaMMy CHOBA, YTOObI YBUAETH, KAK OHU [TOBJIUSIOT
Ha ee paboTy.

1. OGparure BHUMaHKe Ha KO/ pIName[ :11] u p2Name[ :11] B crpoke 26. Beeaure
UMS, IPEBBILIAIONIEe AeCATh CUMBOJIOB. Kakue ocobeHHOCTH 0TOOpaKeHUs 1IPO-
TPaMMOI 9TOTO UMEHU BBl BUUTE?

2. Yro GyJer, eciiu IPOIYCTUTH Ipobest B KoHile firstBox = 'RED ' B ctpoke 103?
3. Yro Gyzer, eciiu yaaauTh I 3aKOMMEHTUPOBaTh print('\n' * 100) B cTpoke 83?

4. Yro Gyzet, ecau yIaIuTh UM 3aKOMMEHTHPOBATE else: B cTpoke 100 u break
B cTpoke 1017
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Yo-xaH

Yo-xaH — TpagMIMOHHAs UTPa B KOCTH, PACTIPOCTPAHEHHAS

B UTOPHBIX JloMax (eoganbHoi Anonnu. /IBe nmecturpan-

HBIE UTPAJIbHBIE KOCTH BBIOPACHIBAIOTCS U3 YAIIKH, 2 UTPOKH

JOJKHBI yTalaTh, OKaYKETCs CyMMa YeTHOM (40) MU HedeTHO

(xan). UropHsrit 1om Gepet cebe HEOOIBINYI0 YacTh BCEX BbI-

urpeieil. biarogaps mpoctoTe reHepanuy CAyYalHBIX YKCe

1 apuMeTUKHU, NCTIOTb3yeMOH [IJIs ONpeNeIeHrs TOr0, YeTHOM

W HEYEeTHOH OyeT CyMMa, 3TOT TIPOEKT 0COOEHHO XOPOIIIO TOAXOIUT JIJIsT HaulHa-

fonux. bosbiiie nudopmalum 0 4o-xaH MOKHO HalTH B cTaThe «Bukurnenuus: https://
en.wikipedia.org/wiki/Cho-han.

Mporpamma B AencTBuUMn
PeS}UIbTaT BbINNOJIHEHU A chohan. py BBITJIAUT CJIEAYIONTUM O6paSOMZ
Cho-Han, by Al Sweigart al@inventwithpython.com

In this traditional Japanese dice game, two dice are rolled in a bamboo
cup by the dealer sitting on the floor. The player must guess if the
dice total to an even (cho) or odd (han) number.

You have 5000 mon. How much do you bet? (or QUIT)

> 400

The dealer swirls the cup and you hear the rattle of dice.
The dealer slams the cup on the floor, still covering the
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dice and asks for your bet.

CHO (even) or HAN (odd)?

> cho
The dealer lifts the cup to reveal:

GO - GO

5-5

You won! You take 800 mon.
The house collects a 40 mon fee.
- -COKpaueHo- -

OnucaHme paboThbl

Bri3oB random.randint(1, 6) Bo3Bpalaer caydaiiHOe I1eJ10e Y1CJI0 MeKIy 1 1 6, a 110-
TOMY HJICAJIBHO MOJXOAUT JIJIsI IPEACTaBIeHUsT OpocKa mecTurpanHoil koctu. OHAKO
HAM HY’KHO TaKKe 0TOOPasKaTh SIMOHCKIE CJIOBA JJIsI YFCEJT OT OTHOTO JI0 IiecTH. BmecTo
orepartopa if, 3a KOTOPBIM CJIEAYET IIATh OIIePaTOPOB elif, MBI BOCIIONIb3yeMCa XpaHU-
MBIM B IlepeMeHHON JAPANESE_NUMBERS acCOIIMaTUBHBIM MAaCCBOM COOTBETCTBHUH UHCeT
OT 1 /10 6 CTPOKOBBIM IIPEICTABICHUSIM STIOHCKNX €J0B. Biarogaps atomy JAPANESE_
NUMBERS[dicel] 1 JAPANESE_NUMBERS[dice2] B CTpOKe 57 ITO3BOJISIIOT BRIBECTH HA SKPaH
SITIOHCKUE CJIOBA JIJIsT PE3YJIBTATOB OPOCKOB KOCTEH B OJIHOM CTPOKE KOJIa.

"""Yo-xaH, (c) dn CeeitrapTt al@inventwithpython.com

TpaAMUMOHHAA SANOHCKaA Mrpa B KOCTWU TUMa 4YeT-He4yeT.

Kon pa3smeweH Ha https://nostarch.com/big-book-small-python-projects
Terun: kopoTkas, ANA HaduHawwmx, wurpa™""

import random, sys

JAPANESE_NUMBERS = {1: 'ICHI', 2: 'NI', 3: 'SAN',
4: 'SHI', 5: 'GO', 6: 'ROKU'}

O oNOUTDh WNR

B
[

. print('''Cho-Han, by Al Sweigart al@inventwithpython.com

12.

13. In this traditional Japanese dice game, two dice are rolled in a bamboo
14. cup by the dealer sitting on the floor. The player must guess if the
15. dice total to an even (cho) or odd (han) number.

6. ''")

17.

18. purse = 5000

19. while True: # OCHOBHOW LUMKA WUTpbl.

20. # [lenaliTe CTaBKK, rocnoga:

21. print('You have', purse, 'mon. How much do you bet? (or QUIT)')
22. while True:

23. pot = input('> ')

24. if pot.upper() == 'QUIT':

25. print('Thanks for playing!"')

26. sys.exit()
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
a47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

elif not pot.isdecimal():
print('Please enter a number.')
elif int(pot) > purse:
print('You do not have enough to make that bet."')
else:
# JlonycTumaa cTaBKa.
pot = int(pot) # Mpeobpasyem pot B Tun integer.
break # BbixoguMM W3 uUMKNa Moc/ae pasMeleHWA AOMYCTUMON CTaBKW.

# Bbpocaem KocCTH.
dicel = random.randint(1, 6)
dice2 = random.randint(1, 6)

print('The dealer swirls the cup and you hear the rattle of dice.')
print('The dealer slams the cup on the floor, still covering the')
print('dice and asks for your bet.')

print()

print("' CHO (even) or HAN (odd)?")

# CnpawvBaem y Mrpoka, Ha 4TO OH CTaBUT: HA 4O WM HA XaH:
while True:
bet = input('> ').upper()

if bet != '"CHO' and bet != '"HAN':
print('Please enter either "CHO" or "HAN".")
continue

else:
break

# OTKpbiBaeM pe3ynbTaTbl 6pocka KOCTen:

print('The dealer lifts the cup to reveal:')

print(' ', JAPANESE_NUMBERS[dicel], '-', JAPANESE_NUMBERS[dice2])
print("’ ', dicel, '-', dice2)

# Onpepensem, BbMrpan M Urpok:
rollIskven = (dicel + dice2) % 2 == ©
if rollIsEven:
correctBet = 'CHO'
else:
correctBet

"HAN'

playerWon = bet == correctBet

# OTO6paxaeM pe3ynbTaTbl CTaBOK:
if playerWon:
print('You won! You take', pot, 'mon.")
purse = purse + pot # MNpubaBnsem Npus K KOWeNbKY.
print('The house collects a', pot // 10, 'mon fee.')
purse = purse - (pot // 10) # C6op urpanbHoro goma 10%.
else:
purse = purse - pot # Bbl4MTaeM cTaBKy W3 Kolwenbka.
print('You lost!")
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78.
79.
80.
81.
82.
83.

# MNpoBepAeM, He 3aKOHYMAUCL /I Y UFpoKa AeHbru:
if purse ==
print('You have run out of money!")
print('Thanks for playing!")
sys.exit()

Korza Bbl BBezieTe UCXOAHBIN KO U 3allyCTUTE €r0 HECKOJbKO pa3, IoIpoOyiiTe 11o-
9KCIIEPUMEHTUPOBATh ¢ BHECEHUEM B Hero naMeHeHuil. Moskere Tak:Ke caMu IOIPO-
6OBaTh IIPULYMATh, KaK C/IeJIaTh CJeLYIOIIee:

® pea/n30BaTbh OJIMH U3 BAaPUAHTOB UIPbI, OIIMCAHHBIX B BbIIHeyHOMHHyTOfI cTaTbe

«Bukunennu», B KOTOPbIX HECKOJIBKO UTPOKOB JleJIal0T CTaBKU JIPYT MPOTUB
JPYTa; BBECTU B UTPY YIIPABJISIEMBIX KOMITBIOTEPOM UTPOKOB € UX COOCTBEHHBIMU
KOIIeJTbKaMHt;

I[O6aBI/ITb 60HbeI UL OollpeaAeJIEHHBIX 6p0CKOB, HalrrpuMep 7 M «3MENHBIX I‘JI3.3>>1;

IIPeIOCTaBUTh UTPOKAM BO3MOKHOCTD JleJIaTh CTaBKHU Ha OIpejieIeHHble Yncia
U [IOJIyYaTh B ciiydae ycrexa 6oHyC.

UcchnepoBaHmne nporpammal

IMompoGyiite HAlTH OTBETHI HA CJEAYIOIINE BOMPOCHL. [109KCIIEPUMEHTUPYIITE ¢ U3-
MEHEHUSIMU KOJIa U 3aIlyCTUTE TIPOTPAMMY CHOBA, YTOOBI YBU/IETD, KAK OHU TIOBJIASIOT
Ha ee paboTy.

1. Kak uameHuTh CyMMy JIEHET, C KOTOPOI UTPOK HAYNHAET UTPY ?

. Kak nporpamma rpezoTBpaiiaer cTaBKi UTPOKOB HA CYMMY, ITPEBBINIAIONIYIO X

HAJIMYHOCTH B KOLIIeJIbKe?

. Kax IIporpaMma oIrpeaesIsaeT, YeTHasd NI HeYeTHadA CyMMa 3HAYEHUI Ha ABYX

KOCTSX?

. Uro Gyner, eciu random.randint(1, 6) B crpoke 37 3aMeHUTH Ha random.ran-

dint(1, 1)?

. Bynet nu urpansubiit oM moay4dats 10%-wbrit cbop, ecn pot // 10 B cTpoke 73

(He 74) 3aMeHUTD Ha 07

. dro Gyner, ecyiu yIaauTh Wik 3akoMMeHTHpoBaTh ctpoku 80, 81, 82 u 83?

1

Korma ma o6enx koctsix Boimamaet 1. — I[pumeu. nep.



feHepaTop 3CroO0OBKOB-NMPUMUHOK

Hamemy caiiTy Hy;KHO KaK-TO 3aMaHWBATBD JITO/Ielf CMOTPETh
pexaamy! Ho mpuaymMath WHTEpECHBIN OPUTHHATBHBIN KOH-
TeHT HempocTo. K cyacTpio, ¢ MOMOIILIO TeHepaTopa 3aro-
JIOBKOB-TIPUMAHOK KOMIIBIOTED CMOKET CO3/IaTh MUJIITHOHBI
NIOKUPYTONUX (PUKTUBHBIX 3aroJ0BKOB. KoneuHo, nx kaue-
CTBO — OYEHb HU3KOe, HO UUTaTesel], MOX0Ke, 3TO He CMYTIaeT.
[lariast mporpaMma reHepupyeT J060e HyKHOe KOJMYECTBO 3ar0-

JIOBKOB Ha OCHOBe 1rabJioHa B ctuiie urpst Mad Libs'.

13BTOﬁIHXHPaMNK?MHOFOTeKCTaHHHIHa6HOHOB3&rOHOBKOB,HOC&MI«HIHPOCTIIBHOHHG
AOCTYTIEH /1JIs1 HAYWHAIOTIHUX.

Mporpamma B gencreum
Pesysbrar BeimosiHennst clickbait. py BRITTISIAUT CaeayONUuM 06pasoM:

Clickbait Headline Generator
By Al Sweigart al@inventwithpython.com

Our website needs to trick people into looking at ads!
Enter the number of clickbait headlines to generate:
> 1000

! I/Irpa, B KOTOpOfI B TEKCT C [IPOITYyCKaMU HYKHO IIO/ICTABJIATDH CJIOBA U3 3apaHee 3aroToBJIEHHOI'O

CIIMCKa, B Pp€3yJIbTaTe Y€ro II0JYy4aeTCA CMEITHOM paccCKas. — HpuMeu nep.
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Big Companies Hate Him! See How This New York Cat Invented a Cheaper Robot

What Telephone Psychics Don't Want You To Know About Avocados

You Won't Believe What This North Carolina Shovel Found in Her Workplace

- -COKpaueHo- -

14 Reasons Why Parents Are More Interesting Than You Think (Number 1 Will Surprise
You!)

What Robots Don't Want You To Know About Cats

This Florida Telephone Psychic Didn't Think Robots Would Take Her Job. She Was Wrong.

Onucanme paboThbl

[Iporpamma BkJIOYaeT HECKOJIBKO (DYHKIIUN /IJIs1 TeHepallu Pa3JIndyHbIX BUIOB 3a-
TOJIOBKOB-TTPUMAHOK, MTOJIYYAIONINX CIy4aiHble cJ0Ba U3 STATES, NOUNS, PLACES, WHEN
U IpyTuX cnuckoB. Jasnee aTu (PyHKIMN BCTABJISAIOT MOJYyYEHHBIE CJIOBA B CTPOKOBOE
3HaueHMe MabI0Ha ¢ TTOMOIIBIO CTPOKOBOTO MeTo/1a format (), a 3aTeM BO3BPAIIAIOT 3TO
3Hauyenue. Bee oueHb moxoske Ha KHUTY it urpbl B Mad Libs, #o nipo6estb 3amosuser
KOMITbIOTEP, 61aroaps uemy mporpaMMa MOKET FeHEPUPOBAThH THICSAYH 3ar0J0BKOB-
MIPUMAHOK B CEKYH/LY.

1. """TeHepaTop 3arosioBKOB-npumMaHok, (c) 3n CeeirapTt al@inventwithpython.com
2. leHepaTop 3arofioBKOB-MPUMaHOK ANA caiiTa CO CKY4YHbM KOHTEHTOM

3. Kop pa3smeweH Ha https://nostarch.com/big-book-small-python-projects

4. Terun: 6onbliad, ANA HaYMHAKWKX, HOMOp, CJlOBa
5.
6

7

8

9

. import random

. # 33paeM KOHCTaHThbI:

. OBJECT_PRONOUNS = ['Her', 'Him', 'Them']

10. POSSESIVE_PRONOUNS = ['Her', 'His', 'Their']

11. PERSONAL_PRONOUNS = ['She', 'He', 'They']

12. STATES = ['California', 'Texas', 'Florida', 'New York', 'Pennsylvania’,

13. 'Illinois', 'Ohio', 'Georgia', 'North Carolina', 'Michigan']
14. NOUNS = ['Athlete', 'Clown', 'Shovel', 'Paleo Diet', 'Doctor', 'Parent’,
15. 'Cat', 'Dog', 'Chicken', 'Robot', 'Video Game', 'Avocado',

16. 'Plastic Straw', 'Serial Killer', 'Telephone Psychic']

17. PLACES = ['House', 'Attic', 'Bank Deposit Box', 'School', 'Basement’,
18. 'Workplace', 'Donut Shop', 'Apocalypse Bunker']

19. WHEN = ['Soon', 'This Year', 'Later Today', 'RIGHT NOW', 'Next Week']
20.

21.

22. def main():

23. print('Clickbait Headline Generator')

24. print('By Al Sweigart al@inventwithpython.com")

25. print()

26.

27. print('Our website needs to trick people into looking at ads!')
28. while True:

29. print('Enter the number of clickbait headlines to generate:')
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
a4,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

response = input('> ')
if not response.isdecimal():
print('Please enter a number."')
else:
numberOfHeadlines = int(response)
break # Bbixogum M3 uMkna, kKorpa 6GyneT BBeAEHO LOMYCTUMOE YUCIIO.

for i in range(numberOfHeadlines):
clickbaitType = random.randint(1, 8)

if clickbaitType ==

headline = generateAreMillennialsKillingHeadline()
elif clickbaitType == 2:

headline = generateWhatYouDontKnowHeadline()
elif clickbaitType ==

headline = generateBigCompaniesHateHerHeadline()
elif clickbaitType ==

headline = generateYouWontBelieveHeadline()
elif clickbaitType ==

headline = generateDontWantYouToKnowHeadline()
elif clickbaitType == 6:

headline = generateGiftIdeaHeadline()
elif clickbaitType ==

headline = generateReasonsWhyHeadline()
elif clickbaitType ==

headline = generateJobAutomatedHeadline()

print(headline)
print()

website = random.choice(['wobsite', 'blag', 'Facebuuk', 'Googles',
'Facesbook', 'Tweedie', 'Pastagram'])

when = random.choice(WHEN).lower()

print('Post these to our', website, when, 'or you\'re fired!")

# Bce 3Tun d)yHKLlVIVI BO3BpallaT 3aroJIOBKN pa3JiIu4HbIX TUMOB:

def

def

def

generateAreMillennialsKillingHeadline():
noun = random.choice(NOUNS)
return 'Are Millennials Killing the {} Industry?'.format(noun)

generateWhatYouDontKnowHeadline():
noun = random.choice(NOUNS)

pluralNoun = random.choice(NOUNS) + 's
when = random.choice(WHEN)

return 'Without This {}, {} Could Kill You {}'.format(noun, pluralNoun,
when)

generateBigCompaniesHateHerHeadline():
pronoun = random.choice(OBJECT_PRONOUNS)
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81. state = random.choice(STATES)

82. nounl = random.choice(NOUNS)

83. noun2 = random.choice(NOUNS)

84. return 'Big Companies Hate {}! See How This {} {} Invented a Cheaper {}'.
format(pronoun, state, nounl, noun2)

85.

86. def generateYouWontBelieveHeadline():

87. state = random.choice(STATES)

88. noun = random.choice(NOUNS)

89. pronoun = random.choice(POSSESIVE_PRONOUNS)

90. place = random.choice(PLACES)

91. return 'You Won\'t Believe What This {} {} Found in {} {}'.format(state,

92. noun, pronoun, place)

93.

94. def generateDontWantYouToKnowHeadline():

95. pluralNounl = random.choice(NOUNS) + 's'

96. pluralNoun2 = random.choice(NOUNS) + 's'

97. return 'What {} Don\'t Want You To Know About {}'.format(pluralNounl,

98. pluralNoun2)

99.

100.

101. def generateGiftIdeaHeadline():

102. number = random.randint(7, 15)

103. noun = random.choice(NOUNS)

104. state = random.choice(STATES)

105. return '{} Gift Ideas to Give Your {} From {}'.format(number, noun, state)

106.

107. def generateReasonsWhyHeadline():

108. numberl = random.randint(3, 19)

109. pluralNoun = random.choice(NOUNS) + 's'

11e. # number2 should be no larger than numberl:

111. number2 = random.randint(1, numberl)

112. return '{} Reasons Why {} Are More Interesting Than You Think (Number {}

113. Will Surprise You!)'.format(numberl, pluralNoun, number2)

114.

115.

116. def generatelobAutomatedHeadline():

117. state = random.choice(STATES)

118. noun = random.choice(NOUNS)

119.

120. i = random.randint(e, 2)

121. pronounl = POSSESIVE_PRONOUNS[i]

122. pronoun2 = PERSONAL_PRONOUNS[1i]

123. if pronounl == 'Their':

124. return 'This {} {} Didn\'t Think Robots Would Take {} Job. {} Were

Wrong. '.format(state, noun, pronounl, pronoun2)
125. else:
126. return 'This {} {} Didn\'t Think Robots Would Take {} Job. {} Was
Wrong. '.format(state, noun, pronounl, pronoun2)
127.

128.
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129. # Ecnv nporpaMma He uMMNopTupyeTcA, a 3anyckaeTca, Npou3BOAMM 3anyck:
130. if _ _name__ == "'
131. main()

__main__":

Korza Bbl BBezieTe UCXOAHBINM KO/ U 3allyCTUTE €r0 HECKOJbKO pa3, IoIpooyiiTe 110-
9KCIIEPUMEHTUPOBATh ¢ BHECEHUEM B Hero naMeHeHuil. Mosxere Tak:Ke caMu IMOIPO-
6OBaTh IIPULYMATh, KaK C/IeJIaTh CJeLYIOIIee:

(] I[O6aBI/ITb €II[€ HECKOJIbKO TUITOB 3ar0JIOBKOB-ITPUMaHOK;

® 100aBUTH HOBbIE KATEIrOPUU CJIOB, HOMUMO NOUNS, STATES U T. /1.

UccnepgoBaHme nporpammbl

[TonpoGyiiTe HaiiTH OTBETHI Ha CJEAYIOIIe BONPOCHL. IlodKCIIepUMeHTUDYIiTE ¢ 13-
MEHEHVSIMU KOJIa U 3aITyCTHTE MPOrPaMMy CHOBA, YTOOBI YBU/IECTh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Kakoe coobiiieHe 06 OMUOKe BbI [IOJIYYHUTE, €CJIU YATUTE WU 3aKOMMEHTHPYETE
numberOfHeadlines = int(response) B cTpoke 347

2. Kakoe coobrierre 06 ommmbKe BbI TTOJNYUHTE, €CIM 3aMEHUTE int(response) Ha
response B CTpoKe 347

3. Kakoe coobiienne 06 omnbKe BbI MOJYUUTE, €CIM 3aMeHuTe cTPOoKy 19 Ha
WHEN = []7?



lmnotesa Konnarua

Tunoresa Kostariia, HasbpiBaeMas Takske ueMMoin 3n + 1, —
TTpocTeNIas n3 HepeleHHbIX 33/1a4 MaTeMaTUKU (He BOJTHY -
TeCh, caMa TIPOTrpaMMa IOCTaTOYHO ITPOCTA JIJIsl HAUMHAIOIUX ).
Hauwunas ¢ yucia n, ciaenyroniue 4ieHbl MOCaAe0BaATETbHOCTH
(hopMUPYIOTCS B COOTBETCTBHUY € TPEMSI TIPABUJIAMHU.

1. Ecm n — deTHOe, TO ciieyfonnii YIeH oCae[0BaTeIbHOCTH PaBeH 11 / 2.
2. Ecim n — HeueTHOe, TO cJleyIonuii uieH paper n * 3 + 1.

3. Ecom n paBro 1, To ipekpariaem. B mpoTUBHOM cirydae TOBTOPSIEM.

CymiectByer (MaTeMaTHYECKH He JOKa3aHHAas ) TUIIOTE3a, YTO JIIOast Takast TOCIe0Ba-
TeJIbHOCTH 3aBepiiaercs 1. Bosbinie nrdopmaiiun o runorese Kosraria MokHO HaliTh
B cTaThe «Buxumeanus: https://ru.wikipedia.org/wiki/fvnotesa_Konnatua.

Mporpamma B gencremm
Pesynbrat BoiniosiHeHNs collatz. py BBITJISAUT CACAYIONIAM 06paSOM:

Collatz Sequence, or, the 3n + 1 Problem
By Al Sweigart al@inventwithpython.com

The Collatz sequence is a sequence of numbers produced from a starting
number n, following three rules:
- -COKpaueHo- -
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Enter a starting number (greater than @) or QUIT:
> 26
26, 13, 40, 20, 10, 5, 16, 8, 4, 2, 1

Collatz Sequence, or, the 3n + 1 Problem

By Al Sweigart al@inventwithpython.com

- -COKpaujeHo- -

Enter a starting number (greater than @) or QUIT:

> 27

27, 82, 41, 124, 62, 31, 94, 47, 142, 71, 214, 107, 322, 161, 484, 242, 121,
364, 182, 91, 274, 137, 412, 206, 103, 310, 155, 466, 233, 700, 350, 175, 526,
263, 790, 395, 1186, 593, 1780, 890, 445, 1336, 668, 334, 167, 502, 251, 754,
377, 1132, 566, 283, 850, 425, 1276, 638, 319, 958, 479, 1438, 719, 2158,
1079, 3238, 1619, 4858, 2429, 7288, 3644, 1822, 911, 2734, 1367, 4102, 2051,
6154, 3077, 9232, 4616, 2308, 1154, 577, 1732, 866, 433, 1300, 650, 325, 976,
488, 244, 122, 61, 184, 92, 46, 23, 70, 35, 106, 53, 160, 80, 40, 20, 10, 5,
16, 8, 4, 2, 1

Onucanme paboThbl

OmpenesnTh, Y€ETHOE YKUCJIO U HEYETHOE, MOKHO C TTOMOIIBIO OTIEPATOPA JeIeHUs
o MoyJiio %. HarmmoMuio, 4To aTOT orepaTop OTHOCUTCS K YUCJTY OTIEPATOPOB «B3SITUS
oCTaTKa OT JleJieHus »: 23 IeTUTCs Ha 7 — PaBHO 3 € OCTATKOM 2, TO eCTh 23 110 MOJLYJTI0 7
paBHo 1pocto 2. YeTHble yrca AeasaTcs Ha 2 6e3 ocTaTka, a HedeTHbIe — € OCTaTKOM 1.
[Ipu yeTHOM n BBIpaskeHue B if n % 2 == ©: B cTpoke 33 paBHo True. [Ipu neueTHoMm xe
OHO paBHO False.

1. """Tunotesa Konnatua, (c) 3n Ceeirapt al@inventwithpython.com

2. leHepupyeT 4neHbl nocnefosaTenbHocT KonnaTua Mo 3af@aHHOMY Ha4dallbHOMY 4YucChy.
3. bonbwe uHpopmauumn — no agpecy https://ru.wikipedia.org/wiki/ruwnotesa_Konnatua
4. Kop pasmeueH Ha https://nostarch.com/big-book-small-python-projects

5. Teru: KpoweyHas, AN HavyuMHawWMX, MaTemaTudeckasa"""
6
7
8
9

. import sys, time

. print('''Collatz Sequence, or, the 3n + 1 Problem
10. By Al Sweigart al@inventwithpython.com
11.
12. The Collatz sequence is a sequence of numbers produced from a starting
13. number n, following three rules:
14.
15. 1) If n is even, the next number n is n / 2.
16. 2) If n is odd, the next number n is n * 3 + 1.
17. 3) If n is 1, stop. Otherwise, repeat.
18.
19. It is generally thought, but so far not mathematically proven, that
20. every starting number eventually terminates at 1.
21, ')
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22.
23. print('Enter a starting number (greater than @) or QUIT:')
24. response = input('> ")

25.

26. if not response.isdecimal() or response == '@':

27. print('You must enter an integer greater than 0.")
28. sys.exit()

29.

30. n = int(response)
31. print(n, end=""', flush=True)
32. while n != 1:

33. if n% 2 ==0: # Ecnm n — YeTHoe...

34. n=n//2

35. else: # B NpOTUBHOM C/ly4ae n — HeYyeTHoe...
36. n=3%n+1

37.

38. print(', ' + str(n), end=""', flush=True)
39. time.sleep(0.1)

40. print()

UcchnepoBaHune nporpammal

IMomnpoGyiite HAlTH OTBETHI HA CJEAYIONINE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ 13-
MEHEHUSIMU KOJIa U 3aIlyCTUTE TIPOTPAMMY CHOBA, YTOOBI YBU/IETD, KAK OHU TIOBJIASIOT
Ha ee paboTy.

1. CKOJIbKO YJIEHOB COZIEP;KUT TTocefoBaTeIbHOCTh KostaTiia, HaunHaormasics ¢ 327
2. CKOJIBKO YJIEHOB COJIEPIKUT TTOcIeioBaTesibHoCcTh Kosumaria, naunnaiorniascs ¢ 337

3. Bceerna s nocnenoBarenbioctn Kosmatiia, HadaabHble YI€Hbl KOTOPBIX SIBJISTIOTCST
crenieHsiMu JBoMKM (2, 4, §, 16, 32, 64, 128 u 1. /1.), COCTOSIT TOJTBKO U3 YETHBIX
yuces (He cuuTast KoneuHoro uncyia 1)?

4. Yro Gyger, eciii BBECTH @ B KaueCTBe HaualbHOIO Yncia?
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Urpa «)KusHb» KoHBes

Urpa «’Kusub» KonBess — KjieTOUHbBIN aBTOMAT JIJIsT UMU-

TAIMOHHOTO MOJIEJTUPOBAHUS, TTO3BOJISAIONINI CO3/1aBaTh

UHTEPECHBIE Y30PBI HA OCHOBE MPOCTHIX TpaBu. M306pes

ee matematuk Jskor Konseil B 1970 rony, a ciesiana n3Bect-

HOU pyOpuka «Maremarndeckue urpsl» Mapruna TapaHepa

B JKypHaJie Scientific American. TIporpaMMECTBI U CIIETIUAIUCTHI

0 BBIYHCTUTETbHON TEXHUKE CETO/HSI OU€Hb JIIOOST 9Ty CKOpee WH-

TEPECHYT0 BU3YATN3AINIO, YeM HACTOSIIYIO «UTPYy». [ ByMepHasi I0CKa CONMEPKUT CETKY
U3 «KJIETOK», KOTOPBIE BCE CJAEAYIOT TPEM TIPOCTHIM MTPABUIIAM:

® JKUBbBIE KJIETKU C IBYMSA NN TPEMA COCENAMU OCTAIOTCA JKUBBIMU Ha CJIEAYIOIIEM
Irare MOAe/JINPOBAHNA,

® MepTBbI€ KJIETKH C POBHO TPpeM COCEAAMU OKHBAIOT Ha CJeAYIONEeM Iiare Mo-
A€JINPOBaHUsI;

® BCe [IpoYMe KJIIETKU YMHUPAIOT UK OCTAIOTCA MEPTBBIMU Ha CJIEAYIONUIEM Iiare
MOJEJINPOBAHUA.

CocrosiHue KJIeTKU Ha CJIe/IYIOIIEM TTare MOJIeJIMPOBAHMS (PKUBAs T MEPTBAS ) 3aBUCHUT
TOJIBKO OT TEKYIETO COCTOSTHUSA. KIIeTKN He <[TOMHSTY CTapbiX coCcTosHUN. CyIecTBy-
€T MHOKEeCTBO MCCJIeIOBAaHUI, TTOCBSIIIEHHBIX Y30paM, TeHEPUPYEMbIM Ha OCHOBE HTHX
npocTeix mpaBuiL. K coskanenuio, mpodeccop Konseii ymep ot ocsioskaennit COVID-19
B anpese 2020 roga. Bosbiie undopmanun 06 urpe «Kusub» Bbl MoxeTe HaiiTi B cTa-
The «Buxunenun» https://ru.wikipedia.org/wiki/Virpa_«>KusHb», a 6oJbiie uHdopmManun
o Maptune lapgaepe — B cTaThbe https://ru.wikipedia.org/wiki/[apaHep,_MapTuH.
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Mporpamma B gencremm

PesyibraT BBITIOTHEHUsI conwaysgameoflife . py BBITVISIUT CICAYIOIINM 00Pa3oM:

0 0 00 0 0
0 0 0 0 0 0 0000 0 00
00 0O o 0 0 0 00
00 0 0 00 00
00 00 00 0 00
00 00 0 00
000 00 00 0
0 000
0 0 00
00 00 00 00 O
000 00 0000 0 0
0 00 00 0O 00 00O O 00
0 0 0 0 0O 00O 0 000
0 0000 00 o0 O 00000 O
00 0 0 000 0 000 0000 0

OnucaHme paborbl

CocTogHue KJIeTOK XPAaHUTCS B aCCOIMATUBHBIX MAacCUBaX B IepeMeHHbIX cells
1 nextCells. Pouib K/04eit 060X MACCUBOB UIPAIOT KOPTEKU (X, y), Te X Uy — I[EJI0-
YuCcJeHHble, '0" JIUIsT JKUBBIX KJIETOK U ' ' Jiist MepTBbIX. B cTpokax ¢ 40-ii o 44-10
[pejicTaB/IeHre ATUX ACCOIMATUBHBIX MACCUBOB BBIBOJIUTCS HA 9KPaH. ACCOIIMATUBHbBIN
MacCUB B IlepeMeHHOM cells oTpakaeT TeKyllee COCTOSHUE KIETOK, a nextCells cozep-
JKAT aCCOIMATUBHBIN MAaCcCUB JIJIST KIIETOK Ha CJIEYIONEM ITare MOJIeTMPOBAHMSI.

1. """Urpa "Xu3ub" KouBes, (c) dn CeiirapT al@inventwithpython.com

2. KneTo4Hblii aBTOMaT AN UMWUTAULMOHHOTO MoAenupoBaHuA. Haxmute Ctrl+C ana ocTaHoBa.
3. bonbwe MHPopmaumn — B cTaTbe https://ru.wikipedia.org/wiki/Urpa_«Xu3Hb»
4. Kop pasmeueH Ha https://nostarch.com/big-book-small-python-projects

5. Teru: kopoTkasa, rpapuka, MMUTaALMOHHOE MopenupoBaHue"""

6.

7. import copy, random, sys, time

8.

9. # 3apgaemM KOHCTaHThI:

10. WIDTH = 79 # llnpnHa ceTKM KIeToK.

11. HEIGHT = 20 # BbicoTa CeTKW KNeToK.

12.

13. # (!) MonpobyiiTe 3ameHUTb 3HayYeHue ALIVE Ha '#' wau gpyroit cumson:

14. ALIVE = 'O" # CumBON, COOTBETCTBYHWWIA XMBON KNeTKe.

15. # (!) NonpobyiiTe 3ameHWTb 3HayeHue DEAD Ha '.' uau Apyroi CumMBON:

16. DEAD = ' ' # CumBON, COOTBETCTBYHWWWUA MepTBOW KieTke.

17.

18. # (!) NMonpobyiiTe 3ameHuTb 3HauveHune ALIVE Ha '|', a DEAD Ha '-'.

19.

20. # cells un nextCells — accounMaTuBHble MACCUBbI ANA XpPAaHEHUA COCTOAHMA MUIpbl.
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

# Ponb ux KYel urpawT kopTexu (X, y), a 3HaYeHuA NpeacTaBnAwT coboit
# ogHO u3 3HaveHun ALIVE wnm DEAD.
nextCells = {}
# BcTaBnsem B nextCells cny4vailHble XuBble M MepTBble KNETKU:
for x in range(WIDTH): # Mpoxoaum B UMK/Ie MO BCeM cTonbuam.
for y in range(HEIGHT): # MpoxoAum B LMK/Ie MO BCEM CTPOKaM.
# WcxofHble KNeTKU MOryT ObiTb XMBBIMA WAM MEPTBbIMU C BEpPOATHOCTbIO 50 %.
if random.randint(@, 1) == 0:
nextCells[(x, y)] = ALIVE # [lobaBisieM XuUBYyW K/eTKY.
else:
nextCells[(x, y)]

DEAD # [lobaBnsem MepTBYyH K/eTKY.

while True: # OCHOBHOW UMKA MpPOrpammbl.
# WUTepauum 3TOro uuKna COOTBETCTBYWT lWaram MoOAeNMpoBaHUA.

print(‘'\n' * 50) # Pa3jensem waruv CUMBONAMU HOBOW CTPOKM.
cells = copy.deepcopy(nextCells)

# BblBOAMM KNEeTKU Ha SKpaH:
for y in range(HEIGHT):
for x in range(WIDTH):
print(cells[(x, y)], end="") # BbiBOAMM # unu npoben.
print() # BbiBOAMM CMMBON HOBOW CTPOKM B KOHLE CTPOKM.
print('Press Ctrl-C to quit.')

# BbluUCNAeM KNeTKU ClefylWero wara WCXOAA U3 KNeTOK Ha TekyleMm ware:
for x in range(WIDTH):
for y in range(HEIGHT):
# Monyyaem koopauHaTbl (X, Y) COCEAHUX KIeTOK, haxe ec/n OHU
# BbIXOAAT 3@ rpaHuupl:
left = (x - 1) % WIDTH
right = (x + 1) % WIDTH
above = (y - 1) % HEIGHT
below = (y + 1) % HEIGHT

# MopcyYMTbIBaeM KOJIMYECTBO XMBbIX COCepent:
numNeighbors = @
if cells[(left, above)] == ALIVE:

numNeighbors += 1 # Cocep BBepxy c/ieBa XWuB.
if cells[(x, above)] == ALIVE:

numNeighbors += 1 # Cocen BBepXy XwuB.
if cells[(right, above)] == ALIVE:

numNeighbors += 1 # Cocep BBepxy cnpaBa XuB.
if cells[(left, y)] == ALIVE:

numNeighbors += 1 # Cocep cneBa XuB.
if cells[(right, y)] == ALIVE:

numNeighbors += 1 # Cocep cnpaBa XwuB.
if cells[(left, below)] == ALIVE:

numNeighbors += 1 # Cocep BHU3Yy CneBa XuB.
if cells[(x, below)] == ALIVE:

numNeighbors += 1 # Cocepn BHU3Y XMB.
if cells[(right, below)] == ALIVE:

numNeighbors += 1 # Cocep BHU3Yy cnpaBa XwuB.
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74.

75. # YcTaHaBNMBaeM COCTOAHWE KJETOK B COOTBETCTBUM C MpaBuiamMu Mrpbl
76. if cells[(x, y)] == ALIVE and (numNeighbors ==

77. or numNeighbors == 3):

78. # XvBble KNneTku C ABYMA WAW TpemAa COCeAAMU OCTalTCA XUBbIMU:
79. nextCells[(x, y)] = ALIVE

80. elif cells[(x, y)] == DEAD and numNeighbors ==

81. # MepTBble KNeTKM C TpemAa coceAAMU CTAHOBATCA XWUBbIMM:

82. nextCells[(x, y)] = ALIVE

83. else:

84. # Bce ocCTasibHble KJETKWM yMUPaWwT WAW OCTalTCA MepTBbIMU:

85. nextCells[(x, y)] = DEAD

86.

87. try:

88. time.sleep(1l) # [lobaBnsem nay3y B 1 cekyHAy, YTOObl YMEHbWWTb MUraHWe.
89. except KeyboardInterrupt:

90. print("Conway's Game of Life")

91. print('By Al Sweigart al@inventwithpython.com')

92. sys.exit() # Ecnu HaxaTo Ctrl+C — 3aBepwaem nporpammy.

Korza BbI BBeeTe NCXOQHBII KOJ U 3aIlyCTUTE €r0 HECKOJIBKO pas, IoIpoOyiiTe 1mo-
KCTIEPUMEHTHUPOBATD C BHECEHNEM B HETO U3MeHeHUH. V1er OTHOCUTETHHO BO3MOKHBIX
HeOOJIbIINX M3MEHEH I BbI HalizieTe B KOMMEHTapHsX, oMedeHHbIX (!). MoskeTe TakKe
caMu onpoOOBaTh MIPUAYMAaTh, KaK CIeJaTh Ceayoliee:

@ 3aj1aTh BMecTO 50 % Pa3auyHbIN MIPOIEHT KJIETOK, HAYMHAIOIIUX C <)KIBOT0» CO-
CTOSTHUS,;

(] Z[O6aBI/ITb BO3MOJKHOCTDb YTE€HHA HaYa/JIbHOI'O COCTOAHUA U3 TEKCTOBOI'O q)afma,
YTOOBI ITOJIB30BATET MOTJIA PEAAKTUPOBATH HAYa/IbHBIE COCTOSAHUA A9CEK BDYIHYTO.

UcchepoBaHne nporpammel

ITonpoGyiiTe HaiTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. IlodKCIIepUMEeHTUDYIiTE ¢ 13-
MEHEHUSIMU KOJIa U 3aIlyCTUTE TIPOrPaMMy CHOBA, UTOOBI YBU/IETh, KAK OHU TIOBJIASIOT
Ha ee paboTy.

1. Yro Gyner, ecart WIDTH = 79 B ctpoke 10 3ameHuUTH Ha WIDTH = 77

2. Yro Oyger, eciiu yAaauTh MU 3aKOMMEHTHPOBATh print (' \n' * 50) B cTpoke 367

3. Yro Gyzer, ecaii random.randint(@, 1) B cTpoke 28 3aMeHUTDH Ha random.ran-
dint(e, 10)?

4. Yro Gyzet, ecom nextCells[ (x, y) ] = DEAD B cTpoKe 85 3aMeHUTD Ha nextCells[ (x,
y)] = ALIVE?



O6paTHbIA oTcueT

[Tporpamma BBIBOAUT 1POBOIT TaliMep, OTCUNTHIBAIONITIT
BpeMs B 00paTHOM HarpasjieHuu. BMecTo Toro 4To6b! HEno-
CPE/ICTBEHHO BU3YATU3UPOBATDH ITU(DPBI, MBI TEHEPUPYEM UX
u300paskeHMsI C TIOMOIIBIO MOJLYJISI Sevseg. py U3 TIpoeKTa 64.
Yr0o6bI IporpamMma 06paTHOro orcueTa paboTasia, HeOOXOAM-
MO CHayvaja Co371aTh 3TOT (aiin. /lasee BBI MOKETe YCTAHOBUTD
TaiiMep 06paTHOTO OTCYeTa Ha JT0H0E KOJUIECTBO CEKYHI, MIAHYT

u JacoB. /lanHas mporpaMMa aHaJIoTHIHA TTPOoeKTy 19.

Mporpamma B AencTBuUMn
PeByjleaT BBIIIOJIHEHUA countdown. py BBITJIAANUT CJIeHyIOHII/IM o6pa30M:
RN
L * = 1 |

Press Ctrl-C to quit.

OnucaHme paboThbl

[Tocaie BoimosIHEHUS onepaTtopa import sevseg MOKHO BbI3BaTh (DYHKIIMIO sev -
seg.getSevSegStr(), BO3BpalIAIONyI0 MHOTOCTPOYHOE CTPOKOBOE 3HAUEHHUE C CEMU-
cerMeHTHBIMU T pamu. OHAKO TPorpaMMa 06PaTHOTO OTCYETa IOJKHA 0TOOPaKATh
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COCTaBJIEHHOE U3 3BE3/104€K JBOCTOUMNE B KAYECTBE PA3EJIUTEIIA YACOB, MUHYT U CEKYH/IL.
J1i1g 3TOTO HEOOXOAMMO p8.36I/ITb TPU CTPOKU MHOTOCTPOYHOIO CTPOKOBOTO 3HAYEHUA
C umppaMH Ha TPU OTAEIbHBIX CTPOKOBBIX 3HAYEHUA C IIOMOIIBIO MeTo/a splitlines().

1. """O6bpaTHbli oTcyeT, (c) In Ceeirapt al@inventwithpython.com
2. OTobpaxaeT AuWHamMnyeckoe n3obpaxeHue TaiMepa 0b6paTHOro oTcyeTa C MOMOLUbK
3. ceMMCermMeHTHOro uHAuKaTopa. [nAa ocTaHoBa HaxmuTe Ctrl+C. bosbwe uHPopmauun —
4. B cTaTbe https://ru.wikipedia.org/wiki/CemmcermeHTHbIN_UHAMKATOP
5. TpebyeT Hanuuua B TOM Xe KaTasore ¢aina sevseg.py.
6. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
7. Terun: kpowe4Hada, rpapuka"""
8.
9. import sys, time
10. import sevseg # WMnopT nporpammbl sevseg.py.
11.
12. # (!) MoxeTe 3aMeHUTb 3TO 3HaYeHMe Ha /wboe KOMUYECTBO CEeKYHA:
13. secondsLeft = 30
14.
15. try:
16. while True: # OCHOBHOW LMK/A NpOrpammbl.
17. # Oyuwaem sKpaH, BbIBOAA HECKOJIbKO CUMBOJIOB HOBOW CTPOKMW:
18. print('\n' * 60)
19.
20. # Bepem 4Yacbl/MUHYTbI/CceKyHapl U3 secondsLeft:
21. # Hanpumep: 7265 paBHO 2 4acam 1 MUHYTe 5 ceKyHAam.
22. # 7265 // 3600 paBHO 2 4acam:
23. hours = str(secondsLeft // 3600)
24. # 7265 % 3600 paBHO 65, M 65 // 60 paBHO 1 MUHyTe:
25. minutes = str((secondsLeft % 3600) // 60)
26. # A 7265 % 60 paBHO 5 cekyHAaMm:
27. seconds = str(secondsLeft % 60)
28.
29. # Monyyvyaem M3 MoAyns sevseg CTPOKOBble 3HaYeHua Ana uudp:
30. hDigits = sevseg.getSevSegStr(hours, 2)
31. hTopRow, hMiddleRow, hBottomRow = hDigits.splitlines()
32.
33. mDigits = sevseg.getSevSegStr(minutes, 2)
34. mTopRow, mMiddleRow, mBottomRow = mDigits.splitlines()
35.
36. sDigits = sevseg.getSevSegStr(seconds, 2)
37. sTopRow, sMiddleRow, sBottomRow = sDigits.splitlines()
38.
39. # OTobpaxaem undpbl:
40. print(hTopRow + ! ' + mTopRow + ! ' + sTopRow)
41. print(hMiddleRow + ' * ' + mMiddleRow + ' * ' + sMiddleRow)
42. print(hBottomRow + ' * ' + mBottomRow + ' * ' + sBottomRow)
43,
44. if secondsLeft == @:
45. print()
46. print(" * ok ok ok BOOM ¥k ok k')
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a7. break

48.

49. print()

50. print('Press Ctrl-C to quit.')

51.

52. time.sleep(1l) # BcTaBndem naysy Ha 1 cekyHay.

53. secondsLeft -= 1

54. except KeyboardInterrupt:

55. print('Countdown, by Al Sweigart al@inventwithpython.com")

56. sys.exit() # Ecnu HaxaTo codveTaHue knasuw Ctrl+C — 3aBepwaem nporpammy.

KOFI[B. Bbl BBE/lETe I/ICXOI[HI)Iﬁ KO/l M 3allyCTUTE €TI0 HECKOJIbKO pa3s, HOHpO6yI'7IT€ 110~
IKCIIEPUMEHTHPOBAaTb C BHECEHUEM B HETO naMeHeHuit. Mosere Tak:ke camu 1oIpo-
60BaThb IIpruAyMaTh, Kak C/ieJIaTb Cae/lyIoliee:

® 3aIIPOCHUTH Y II0JIb30BaTe/Isd Ha4a/IbHOE BPEM:A O6paTHOI‘O OoTCYeTa,

@ 3aIIPOCUTD Y I0Jb30BaTE/sE COOOIIEHKE I OTOOPAKEH B KOHIE 00PaTHOrO
oTcyera.

UccnepoBaHue nporpammel

[MompoGyiiTe HAliTH OTBETHI HA CJEAYIONINE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ 13-
MEHEHHMSIMU KOJIa U 3aIlyCTHUTE MPOrPaMMy CHOBA, YTOOBI YBUIETh, KAK OHU TOBJIHSIFOT
Ha ee paboTy.

Yro Oyzer, eciiu secondsLeft = 30 B crpoke 13 3amMeHuTh Ha secondsLeft = 30.5?
Yro Gyner, ecau 2 B crpokax 30, 33 u 36 3amenuTs Ha 17

Yro Gyzer, ecu time.sleep(1) B CTPOKe 52 3aMEeHUTD Ha time.sleep(0.1)?
Yro Gyner, ecii secondsLeft -= 1 B cTpoke 53 3aMeHUTH Ha secondsLeft -= 2?
Yro GyzeT, eciv Bbl yIaIUTe WA 3aKOMMEHTHpYeTe print('\n' * 60) B crpoke 18?

o s W

Kaxoe coobriennie 06 onmOKe BbI OTYINTE, €CJTH YIATUTE WA 3aKOMMEHTHPYETE
import sevseg B cTpoke 10?7



lybokas newepa

ITporpamma mipezicTaBsieT coOO0il TMHAMITYECKOE H300paske-
HIe TTyOOKOI TIelephl, BEAYIIEH 0 caMoro IeHTpa 3eMJIH.
XoTst 1 Oyydr KOPOTKOM, IPOTPAMMA CO3/IaeT MHTEPECHYIO
GECKOHEUHYI0 BU3YyaIU3aIlnio GJ1arofaps pUpojie 9KpaHa KOM-
MBIOTEPa, OCHOBAHHOM Ha TIPOKPYTKE, T0KA3BIBAS TEM CAMBIM,
YTO JIJIST CO3/ITAaHUST MHTEPECHOTO 3PETUINa He HY;KHO MHOTO KO/IA.
[larmast mporpaMma aHAJIOTHYHA TIPOEKTY J8.

Mporpamma B gencremm
PeSy.TII)TaT BbIITIOJTHEHUA deepcave . Py BBITVIAANUT CJIEYIOIUM 06pa30M:

Deep Cave, by Al Sweigart al@inventwithpython.com
Press Ctrl-C to stop.

Lt L L L Sl bbb L BB LR L L
A HHF R
Lt L L L Sl bbb L BB LR L L
A AR
St b L L S b b G B L B L
A R

- -CcoKpaueHo - -
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OnucaHme paboThbl

ITa IporpaMmMa aKTUBHO UCIIOJIb3YET TOT (l)aKT, YTO IIPpU BbIBO/IE Ha 9KPaH HOBBIX CTPOK
CTapble Iepe/IBUTrarOTCs BBEPX. Bﬂaroaapﬂ BBIBOZLY Ha 9KpaH 4yTb OT/INYAIONIETOCs 3a-
30pa IIporpaMMa CO3/1a€T y 3puTesisd BlieyaTjJeHne, 4YTo OH ABUKETCA BHUS.

KonmdecTBO CUMBOJIOB «pEIETKa» CIeBa OTCJIEKUBAETCA B lepeMeHHoi leftWidth.
KosnyecTBo npo6esios rocepeaune — B nepeMenHoii gapwidth. Kosmuectso cuMBoI0B
«pelieTKa» clpaBa BbIYUCSIETCs 110 (hopmyJie WIDTH - gapWidth - leftWidth, yTo ra-
paHTHpYET OANHAKOBYIO IIINPUHY BCEX CTPOK.

Fnybokan newepa, (c) dn CseirapTt al@inventwithpython.com

1
2. [uMHamu4yeckoe M3o06bpaxeHue riyboKoW newepbl, Beaywei A0 CamMoro LeHTpa 3emau.
3. Kop pa3meweH Ha https://nostarch.com/big-book-small-python-projects

4. Tern: KpoweyHasa, ANA HAYMHAWWMX, NPOKpYTKa, rpaduka
5.
6
7
8
9

. import random, sys, time

. # 3apaem KOHCTaHThHI:
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

WIDTH = 70 # (!) NonpobyiiTe 3ameHnTb Ha 10 wuau 30.
PAUSE_AMOUNT = ©.05 # (!) MonpobyiiTe 3aMeHUTb Ha © uan 1.0.

print('Deep Cave, by Al Sweigart al@inventwithpython.com")
print('Press Ctrl-C to stop.")
time.sleep(2)

leftWidth = 20
gapWidth = 10

while True:
# OTobpaxaeT dparmMeHT TyHHena:
rightWidth = WIDTH - gapWidth - leftWidth
print(('#' * leftwidth) + (' ' * gapWidth) + ('#' * rightWidth))

# MpoBepsaem, He HaxaTo nm Ctrl+C, BO BpemA KOpPOTKOW Mays3bl:
try:
time.sleep(PAUSE_AMOUNT)
except KeyboardInterrupt:
sys.exit() # Ecnu HaxaTo coyeTaHue knasuw Ctrl+C — 3aBepwaem nporpammy.

# Mopbupaem wMpuHY NeBON YHacTu:
diceRoll = random.randint(1l, 6)
if diceRoll == 1 and leftWidth > 1:
leftWidth = leftWidth - 1 # YMeHbwaem wuWpuHy neBoW 4HacTu.
elif diceRoll == 2 and leftWidth + gapWidth < WIDTH - 1:
leftWidth = leftWidth + 1 # YBenuuuBaem wupuHy NneBON 4HacTu.
else:
pass # Huyero He fenaem; WMPWUHA NEBOW YacTU He MeHseTCA.
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40. # Mopbupaem wupuHy 3asopa:

41. # (!) MonpobyiiTe packoMMeHTUpPOBaATb BeCb C/eaAylWnid KOA:

42. #diceRoll = random.randint(1, 6)

43. #if diceRoll == 1 and gapWidth > 1:

44. # gapWidth = gapWidth - 1 # YmeHbwaem.

45, #elif diceRoll == 2 and leftWidth + gapWidth < WIDTH - 1:
46. # gapWidth = gapWidth + 1 # YBenuumBaem wupuHy 3a3opa.
47. #telse:

48. # pass # Hu4yero He penaem; wupuHa 3a30pa He MeHAeTCA.

Korza Bbl BBezieTe UCXOAHBIN KO U 3allyCTUTE €r0 HECKOJIbKO pa3, IoIpooyiiTe 1o-
9KCIEPUMEHTHUPOBATD C BHECEHNEM B HETO U3MeHeHui. Vien oTHOCUTeTbHO BO3MOKHBIX
HeGOoJIbIINX UBMEHEHUH Bbl HalijleTe B KOMMEHTapUsiX, IIOMEYeHHbIX ().

UccnegoBaHne nporpammal

[TonpoGyiiTe HaiiTH OTBETHI HA CJEAYIOIINEe BONPOCHL. I1odKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMU KOJIa M 3aIyCTHUTE TPOTPaMMy CHOBA, YTOOBI YBU/IETH, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Yro Oyzer, eciin (' ' * gapWidth) B cTpoke 23 3amenuTb Ha (' . ' * gapWidth)?

2. Yro Gyzer, ecaiu random.randint(1, 6) B cTpoKe 32 3aMEeHUTDH Ha random.ran-
dint(1, 1)?

3. Yro Gymer, eciu random.randint(1, 6) B crpoke 32 3aMeHUTD Ha random.ran-
dint(2, 2)?

4. Kakoe coobuienne 06 omubKe BbI OTYYUTE, CIIU YAALUTE WU 3aKOMMEHTHPYETE
leftWidth = 20 B cTpoke 177

5. Yro 6yzet, ecin WIDTH = 70 B ctpoke 10 3aMernTh Ha WIDTH = -70?

6. Kakoe coobienue 06 onibke Bbl MOJIy4nTe, €ci PAUSE_AMOUNT = 0.05 B CTpO-
ke 11 3amenuTe Ha PAUSE_AMOUNT = -0.05?
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Pomb6hli

[lammast mporpaMMa MILTIOCTPUPYeET HeOGOMBINON arTOPUTM
JUIST PECOBAHMST POMOOB PA3TMIHOTO pa3Mepa ¢ TTOMOIIIBIO
ASCII-rpaduku. [Iporpamma BKITIOYaeT (DYHKITAN [T PHCO-
BaHMS KaK KOHTYPOB, TAK U 3aTIOTHEHHOTO POMOA YKa3aHHOTO
pasmMepa. DT (HYHKIIMHT — Xopoliee YIpaskHEeHUE /I HaunHa-
IOTIUX; TIOTPOOYITE TOHATH 3aKOHOMEPHOCTH PUCYHKOB POMGOB

10 Mepe YBeJIMIeHUsT UX pa3Mepa.
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Mporpamma B gencremm
PesyubraT BoIOIHEHMsI diamonds . py BBITJISAANT CJIELYIOIIM 0OPasoM:
Diamonds, by Al Sweigart al@inventwithpython.com

/\
\/

/\
\/

/\
/ 0\
\ /
\/

/\
//\\
\\//

\/

/\
//\\
///\\\
\\\///
\\//
\/
- -COKpaueHo- -

OnucaHme paboThbl

Jlist cozmanust o00HOM TPOrpaMMbl CAMOCTOSITEJILHO HE ITOMEIIAET CHavYala «Ha-
pHUCOBaTh» POMOBI PA3JIMTHOTO PasMepa B PEAAKTOPE U BBISICHUTH 3aKOHOMEPHOCTH
VX TOCTpOeHus. Takas MeTofiMKa TIOMOKeT BaM TTOHSTh, UTO Kak/las CTPOKA KOHTYpa
poMOa COCTOUT U3 YEThIPEX YaCTel: HECKOIBKIUX BEAYIUX POOETIOB, BHENTHEN TIPSMOI
KOCOW YepThl, HECKOJIBKIX BHYTPEHHUX MPOOEJIOB U BHEIIHEH 00paTHON KOCOI YePThI.
3aroHeHHbIe POMOBI BMECTO BHYTPEHHUX IIPOGEJIOB BKJIIOUAOT HECKOJIBKO BHYTPEHHUX
MPSMBIX ¥ 0GPATHBIX KOCHIX uepT. TOIBKO PasoOpaBIIUCh ¢ STUMU 3aKOHOMEPHOCTSIMU,
4 CMOTr Hanucath diamonds. py.
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1. """Pom6bl, (c) dn Ceitrapt al@inventwithpython.com
2. PucyeT pombbl pa3nu4HOro pasmepa.
3. Kop pa3meweH Ha https://nostarch.com/big-book-small-python-projects
4. /\ /\
5. / \ //\\
6. /\ /\ / N\ ///\\\
7. /N //\\ / \ ///7/\\\\
8. /\ /\ / \ //7/\\\ N\ / \\\\////
9. / N //A\\'\ / \\\/// '\ / \\\///
0. \ /\\// \ /7 \\// \ / \\//
1. \/ \/ \/ \/ \/ \/
12. Teru: KpoweyHaa, ANA HavuHawwux, rpaduka™""
13.
14. def main():
15 print('Diamonds, by Al Sweigart al@inventwithpython.com")
16.
17. # OTobpaxaeT pombbl pasmepa Cc © no 6:
18. for diamondSize in range(9, 6):
19. displayOutlineDiamond(diamondSize)
20. print() # BblBOAMT CMMBON HOBON CTPOKH.
21. displayFilledDiamond(diamondSize)
22. print() # BblBOAUT CUMBO/M HOBOI CTPOKW.
23.
24.
25. def displayOutlineDiamond(size):
26. # OTobpaxaeT BepxHWKW MONOBUHY pomba:
27. for i in range(size):
28. print(' ' * (size - i - 1), end="") # Mpobensl cnesa.
29. print('/', end="") # JleBas cTopoHa pomba.
30. print(" " * (i * 2), end=""') # BHYTpeHHOCTb pomba.
31. print('\\') # MpaBas cTopoHa pomba.
32.
33. # OTobBpaxaeT HWXKHIW MONOBUHY pomba:
34. for i in range(size):
35. print(' " * i, end=""') # Mpobenb cnesa.
36. print('\\', end="") # JleBas cTOpoHa pomba.
37. print(' ' * ((size - i - 1) * 2), end="") # BHyTpeHHOCTb pomba.
38. print('/"') # NpaBaa cTopoHa pomba.
39.
40.
41. def displayFilledDiamond(size):
42. # OTobpaxaeT BEpPXHWH MOJOBUHY pomba:
43, for i in range(size):
a44. print(' ' * (size - i - 1), end="") # Mpobenb cnesa.
45, print('/" * (i + 1), end="") # JleBas CTOpoHa pomba.
46. print(*\\' * (i + 1)) # NpaBaa cTopoHa pomb6a.
47.
48. # OTobBpaxaeT HWXHIKW MONOBUHY pomba:
49. for i in range(size):
50. print(' " * i, end=""') # Mpobenbl cnesa.
51. print('\\' * (size - i), end=""') # JleBas cTopoHa pomba.
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52. print('/" * (size - i)) # NpaBas cTopoHa pomba.

53.

54.

55. # Ecau nporpamMma He uMNopTupyeTCA, a 3anyckaeTcA, NpoU3BOAMM 3anyck:
56. if __name__ == "'
57. main()

__main__":

Korza Bbl BBezieTe UCXOAHBIN KO U 3allyCTUTE €r0 HECKOJbKO pa3, IoIpoOyiiTe 11o-
9KCIIEPUMEHTUPOBATh ¢ BHECEHUEM B Hero naMeHeHuil. Moskere Tak:Ke caMu IOIPO-
6OBaTh IIPULYMATh, KaK C/IeJIaTh CJeLYIOIIee:

® HapUCOBaTh Pyrue (GUrypbl: TPEYTOMbHUKH, TIPIMOYTOJLHUKN 1 (PUTYPBHI B BUJIE
PasIUYHBIX POMOOB;

® BBIBO/JMTH HAPUCOBAHHBIE (DUTYPHI B TEKCTOBBIN (Daiii, a He Ha SKPaH.

UccnepgoBaHne nporpammal

[TonpoGyiite HaiiTk OTBETHI Ha CJeAYIOIIe BOIPOCHL. IlodKCIIepUMEeHTUDYIiTE ¢ U3-
MEHEHVSIMU KOJIa M 3aIyCTHTE MTPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Yro b6yzer, ecim print('\\"') B cTpoke 31 3amenutb Ha print('@')?

2. Yro Gyner, ecim print(* ' * (i ¥2), end="") B crpoke 30 3amMeHUTh Ha print('@"
* (1i*2),end="")?
3. Yo Gyzer, eciu range (@, 6) B cTpoke 18 3amenuts Ha range (0, 30)?

4. 9o Oyzet, ecJiv yIaiuTh I 3aKOMMEHTHPOBATD for i in range(size): B cTpo-
Ke 34 uium B cTpoke 497



ApudmeTuka
C UTPA/ZIbHbBIMU KOCTSIMM

ITa mporpaMma — MaTeMaTHIeCKast TOJIOBOJIOMKA — BBIOpa-
CBIBAET OT JIBYX /IO IMECTH UTPAIBHBIX KOCTEH, CYMMY OUKOB
Ha KOTOPBIX BbI IOJLKHBI BRIYUCIUTD TaK OBICTPO, KaK TOIBKO
Moskete. Ho annas mporpamMMa — He TPOCTO aBTOMATH3UPO-
BaHHbIE OOYYATOIINe KapTOUYKH; BBITIABIINE BePXHUE (JIUTEBBIE)
CTOPOHBI KOCTEH OTOOPAKAIOTCS B CIIYUAiTHBIX MECTAX HA 9KPAHE.
[Monobuast ASCII-rpaduka Mo3BOJSET IPEBPATUTH YIIPASKHEHUST

B apudMeTHKe B pa3BjiedeHue,
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Mporpamma B gencremm
PesyubraT BoiloIHeHMs dicemath. py BBITJISAANT CJIELYIOIMM 0OPasOM:

Dice Math, by Al Sweigart al@inventwithpython.com

Add up the sides of all the dice displayed on the screen. You have
30 seconds to answer as many as possible. You get 4 points for each
correct answer and lose 1 point for each incorrect answer.

Press Enter to begin...

mmmm o +
o o]
| o |
o o]
fommmm e +
fommmm e +
PR — + |o o] +------- +
| 0| | | o |
I | o ol | |
o | dommoees £ ol
- m o + mmmmmmm +
Enter the sum: 13
- -COKpaueHo- -

OnucaHme paboThbl

OTtobpaskaemble Ha 9KPaHe KOCTHU MTPEICTABIEHBI ACCOIUATHBHBIM MACCUBOM, XPAHSIIIINM-
cs1 B IIepeMeHHOiT canvas. B Python KopTeku aHAIOTUYHBI CIIUCKAM, HO UX COEPKIMOE
HEJIb3sT MEHSATh., KITIoUr 3TOT0 acCOIMAaTHBHOTO MACCHBA IIPECTABIISIIOT COOOI KOPTEKN
(X, y)y COOTBETCTBYIOIIME ITO3UIINN JIEBOTO BEPXHETO yTJjia KOCTU, a SHAUEHUA — OJUH 13
«KopTeskei KocTeli» B ALL_DICE. Kak Bumno u3 crpox ¢ 28-ii no 80-10, Kask/blii KOpTEK
KOCTH COJIEP’KUT CITUCOK CTPOKOBBIX 3HAYCHUI, TPAGUIECKI OTPAKAIONIUX O/IHY 13 BO3-
MOJKHBIX JIMT[EBBIX CTOPOH KOCTH, U TIEJIOTO YNCITA, OTPAKAIOIIETO KOJNIECTBO TOYEK Ha
9TOH Jn1eBol cropone. aiee mporpaMMa Ha OCHOBe JIaHHON HH(pOpMAaLuy 0ToOpasKaeT
KOCTb U BBIYHCJISIET OOIIYI0 CYMMY OYKOB.

B crpokax ¢ 174-ii o 177-10 nanHble U3 aCCOIMATUBHOTO MAacCHBa canvas BU3yanu3u-
PYIOTCS Ha 9KpaHe, [0JI00HO TOMY KaK B IpoeKTe 13 Mbl BUSYyaIM3UPOBAJIM KJIETKH Ha
JKpaHe.

1. """ApudMeTuKa C urpanbHeiMu kKocTAMM, (c) dn Ceeirapt al@inventwithpython.com
2. WUrpa c obyvawuwumu KapTOYKaMU Ha CJIOXEHWe, B KOTOPOW HYXHO

= CYMMWPOBATb BCE OYKMU Ha BbIGPOWEHHBIX WrpafbHbIX KOCTAX
3. Kop pa3smeweH Ha https://nostarch.com/big-book-small-python-projects



OnucaHne paboTsl

99

O o0 N UV A

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.

Teru: 6onbwasa, rpadwuka,
import random, time

# 3agaemM KOHCTaHThI:
DICE_WIDTH = 9
DICE_HEIGHT = 5
CANVAS_WIDTH = 79

urpa,

mMaTeMaTu4yeckasa

CANVAS_HEIGHT = 24 - 3 # -3, y4yTo6bl 6b10 KyZJa BBECTU CYMMy BHU3Y

# QNMTeNbHOCTb B CeKyHAax:

QUIZ_DURATION = 30 # (!) NMonpobyiiTe 3aMeHUTb 3TO 3Ha4yeHWe Ha 10 wau 60.

MIN_DICE = 2 # (!) MonpobyiiTe 3aMeHWTb 3TO 3HayeHuWe Ha 1 wam 5.
MAX_DICE = 6 # (!) MonpobyiiTe 3aMeHUTb 3TO 3Ha4yeHue Ha 14.

# (!) MonpobyiiTe 3aMeHUTb 3TU 3HAYEHUS Ha pasfiMyHble Apyrue:

REWARD = 4 # (!) Ouku, nonydveHHble 33 NpaBWU/ibHble OTBETHI.

PENALtY = 1 # (!) O4ku, OTHATble 32 HenpaBu/bHble OTBETHI.

# (!) MonpobyiTe 3apaTb oTpuuaTenbHoe 3HayeHue PENALtY, 4Tobbl faBaTb

# O4YKM 3a HenpaBWbHble OTBETHI!

# EcnM BCe KOCTU He noMmewawTcA Ha SKpaHe, nporpavMma 3aBucaeT:

assert MAX_DICE <= 14

D2a

U}
~
—

+

1

1

1

1

:

1

+
-

Thomooo-- +'], 2)

D2b

U}
~
—

+

1

1

1

1

:

1

+
-

Fomomoo- +'], 2)

D3a

U}
—~
—_

+
+
-

Fomomoo- +'], 3)

D3b

U}
~
—

+

1

1

1

1

:

1

+
-
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55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
le1.
102.
103.

‘| o [

B +'1, 3)
D4 = (['+------- +',

‘o o],

" [,

‘o o],

REREEEE +'], 4)
D5 = (['"4+------- +',

‘o o],

oo,

‘o o],

REREEEE +'1, 5)
Déa = (['+------- +',

‘lo o],

"o o],

‘o o],

B +'], 6)
Déb = (['+------- +',

'looo |,

" [

'looo |,

B +'], 6)

ALL_DICE = [D1, D2a, D2b, D3a, D3b, D4, D5, D6a, D6b]
print('''Dice Math, by Al Sweigart al@inventwithpython.com

Add up the sides of all the dice displayed on the screen. You have
{} seconds to answer as many as possible. You get {} points for each
correct answer and lose {} point for each incorrect answer.

"' .format(QUIZ_DURATION, REWARD, PENAltY))

input('Press Enter to begin...")

# OTCnexvBaem KO/NUYECTBO MPaBWU/bHLIX W HEMNpPaBWU/IbHbIX OTBETOB:
correctAnswers = @
incorrectAnswers = 0
startTime = time.time()
while time.time() < startTime + QUIZ_DURATION: # OCHOBHON LMKA WUIpbl.
# Bblbupaem KoCTb ANA OTobpaxeHus:
sumAnswer = @
diceFaces = []
for i in range(random.randint(MIN_DICE, MAX_DICE)):
die = random.choice(ALL_DICE)
# die[@] comepXuT CMMUCOK NMUEBbIX CTOPOH KOCTEeW B BMUAE CTPOK:
diceFaces.append(die[@])
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104.
105.
106.
107.
108.
109.
110.
111.

113.
114.
115.
116.
117.
118.
119.
120.
121.

123.
124.
125.
126.
127.
128.
129.
130.
131.

133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.

# die[1] comepXuT KONM4eCTBO TOYeK Ha /JIMLEBON CTOpPOHE B BuAe 4ucen:
sumAnswer += die[1]

# ColepxuT KopTexu (X, Y) C MecCTOMNOJIOXeHWeM BEpXHEro JIeBoro yrnia KocTu.
topLeftDiceCorners = []

# Onpepensem, rpe AoONXHa 6biTb pasMelleHa KOCTb:
for i in range(len(diceFaces)):
while True:
# HaxoAum cny4vaiiHoe MecTO Ha XONCTe ANA pasMeleHUA KOCTU:
left = random.randint(@, CANVAS_WIDTH - 1 - DICE_WIDTH)
top = random.randint(@, CANVAS_HEIGHT - 1 - DICE_HEIGHT)

# Mony4yaem KOOPAMHATH X, Yy BCeX YeTblpex Yros:

# left

# %

#top > +------- + N

# | o |1

# | 0 | DICE_HEIGHT (5)
# | o1 |

# LR + Vv

# <----=--- >

# DICE_WIDTH (9)

topLeftX = left

topLeftY = top

topRightX = left + DICE_WIDTH
topRightY = top

bottomLeftX = left

bottomLeftY = top + DICE_HEIGHT
bottomRightX = left + DICE_WIDTH
bottomRightY = top + DICE_HEIGHT

# MpoBepsieM, He MepecekaeTCAa AU 3Ta WrpasbHas KOCTb C Mpeabiayuen.
overlaps = False
for prevDielLeft, prevDieTop in topLeftDiceCorners:
prevDieRight = prevDieLeft + DICE_WIDTH
prevDieBottom = prevDieTop + DICE_HEIGHT
# lMpoBepAemM BCe yrnbl 3TOW KOCTWU, He BXOAAT /I OHU
# B 06nacTb, 3aHWMaemyw npeAblAylieil KOCTbH:
for cornerX, cornerY in ((topLeftX, topLeftY),
(topRightX, topRightY),
(bottomLeftX, bottomLeftY),
(bottomRightX, bottomRightY)):
if (prevDielLeft <= cornerX < prevDieRight
and prevDieTop <= cornerY < prevDieBottom):
overlaps = True
if not overlaps:
# Ecnu He nepecekaeTcA, MOXeM ee TyT pa3sMeCTUTb:
topLeftDiceCorners.append((left, top))
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153. break

154.

155. # OTpucoBbiBaeM KOCTb Ha XoJcCTe:

156.

157. # Knwun npeacTaBnAwT coboit KopTexn (X, Y) LENOYUCEHHbIX 3HAYeHui,
158. # 3Ha4YeHMA — CUMBOJIbI HA COOTBETCTBYHWIEM MecTe XOncTa:

159. canvas = {}

160. # MpoxoAum B LMKJie NO BCEM KOCTAM:

161. for i, (dieLeft, dieTop) in enumerate(topLeftDiceCorners):
162. # MpoxoauMm B uLMK/Ae MO BCeM CUMMBONAM JINLEBOW CTOPOHbI KOCTH:
163. dieFace = diceFaces[i]

164. for dx in range(DICE_WIDTH):

165. for dy in range(DICE_HEIGHT):

166. # Konupyem cumBONI B COOTBETCTBYMIlEe MeCTO XOJCTa:
167. canvasX = dielLeft + dx

168. canvasY = dieTop + dy

169. # O6bpaTuTe BHUMaHue, 4To B dieFace, cnucke CTPOKOBbIX
170. # 3Ha4YeHuit, X U y MNOMEHAHb MecTaMu:

171. canvas[(canvasX, canvasY)] = dieFace[dy][dx]

172.

173. # BbIBOAMM XONCT Ha 3KpaH:

174. for cy in range(CANVAS_HEIGHT):

175. for cx in range(CANVAS_WIDTH):

176. print(canvas.get((cx, cy), ' '), end="")

177. print() # BblBOAMM CMMBOJ HOBOW CTPOKM.

178.

179. # JlaeM UrpokKy BO3MOXHOCTb BBECTWU CBOW OTBET:

180. response = input('Enter the sum: ').strip()

181. if response.isdecimal() and int(response) == sumAnswer:

182. correctAnswers += 1

183. else:

184. print('Incorrect, the answer is', sumAnswer)

185. time.sleep(2)

186. incorrectAnswers += 1

187.

188. # OTobpaxaem WTOroBblii cYeT:

189. score = (correctAnswers * REWARD) - (incorrectAnswers * PENAltY)
190. print('Correct: ', correctAnswers)

191. print('Incorrect:', incorrectAnswers)

192. print('Score: ', score)

KOFI[B. BbI BBEJIETE UCXOIHbBIN KO/ U 3allyCTUTE €T0 HECKOJIbKO pas, nonpo6yﬁTe 110~
IKCIIEPUMEHTHUPOBATDb C BHECEHHEM B HETO nsmeHenuii. Miyien oTHOCUTEIBHO BO3MOKHBIX
HeOOIBbIINX U3MEHEHNH BbI HalijleTe B KOMMEHTapUAX, TIOMEYEHHBIX . Moskere Takxke
CaNHlHOHpO6OBaTbHpHﬂyMaTb,KaKCﬂeﬂaTbCHGHYKHHEE

o nepeziesiath ASCII-rpacuky s JMiieBbIX CTOPOH KOCTEI;

® I[O6aBI/ITb JINTIEBBIE CTOPOHBI KOCTeH ¢ CEMbIO, BOCEMbBIO N JE€BATHIO TOYKAaMMU.



Uccnepoeanme nporpammel 103

UccnepgoBaHme nporpammel

[TonpoGyiiTe HaiiTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. Il0dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMU KOJIa W 3aITyCTHTE MPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Yo Gyner, ecau cTpoky 82 3ameHuTh Ha ALL_DICE = [D1]?

2. Yro Oyzer, ecan get((cx, cy), ' ') B crpoke 176 sameHuTh Ha get((cx, cy),
1 . 1} )?

3. Yro Gyner, eciu correctAnswers += 1 B cTpoke 182 3aMeHNTh Ha correctAnswers
+=07?

4. Kakoe coobireHe 06 OIuOKe BbI MOJIYYUTE, €CJIU YAATUTE WIIH 3aKOMMEHTHPYETE
correctAnswers = 0 B cTpoke 937



BbibpackiBaTesib UrPasibHbIX KOCTEMN

B Dungeons & Dragons u pyrux HacTOJbHBIX POJIEBBIX

UTPax UCHOJb3YIOTCS CIeIMalbHbIe UTPAJIbHBIC KOCTH C 4,

8, 10, 12 nmm naxke 20 rpangmu. B aTux urpax ectb Takxe

crierajibHbie 0603HaYeHUs /it OPOCKOB Pa3/IMUHBIX KOCTEI.

Harmpumep, 3d6 o3HauaeT BHIOpACHIBAHUE TPEX MIECTUTPAHHBIX

KocTel, a 1d10+2 — BbIGpachiBaHue OJJHOM JeCATUIPAHHON KOCTH

¢ nobasyieHreM K 6pocky OOHyca B jiBa OuKa. [Ipe/icTaBiIeHHAast HIDKE

porpaMMa MOJETUPYET MoA0OHbIEe HPOCKM KOCTEH Ha CJIyUaid, ecii Bbl 3a0bLIN 3aXBATUTh

¢ co6oit con. OHa TakKe MOJIETUPYeET BHIOPACHIBAHUE HE CYIIECTBYOMNX (hU3UIECKH
KOCTeii, Harpumep 38-rpaHHbBIX.

Mporpamma B gencremm
Pesyuibrar BbiOJIHeHUsI diceroller. py BBINJISAUT CJAEAYIOUIMM 00Pa3OM:

Dice Roller, by Al Sweigart al@inventwithpython.com
- -COKpaueHo- -

> 3dé

7 (3, 2, 2)

> 1d1e+2

9 (7, +2)

> 2d38-1

32 (20, 13, -1)
> 100d6



OnucaHne paboTsl

105

364 (3, 3, 2, 4, 2, 1, 4, 2, 4, 6, 4, 5, 4, 3, 3, 3, 2, 5,1, 5,6, 6, 6, 4

)
5) 5) 1) 5) 2) 2) 2) 5) 1) 1) 2) 1) 4) 5) 6) 2) 4) 3) 4) 3) 5) 2) 2) 1) 1) 5)
1, 3, 6, 6,6, 6,5,2,6,5,4,4,5,1,6,6,6,4,2,6, 2,6, 2, 2,4, 3,
6, 4, 6,4, 2,4,3,3,1,6, 3, 3,4,4,5,5,5,6, 2, 3,6, 1, 1, 1)

- -CcoKpaueHo - -

Onucanme paboThbl

Béabimas yacth Kojia 9TOI MPOrpaMMBbI TOCBSIIIeHa TPoBepKe hopMaTUPOBAHUST BBO-
JIMMBIX TIOJIb30BaTeIeM MaHubix. CaM jke CaydaiiHblil GPOCOK UTPATBHBIX KOCTEH Mpej-
cTaBJisieT cOOOH BCero JMIb BHI30B random. randint (). Y aToil (hyHKIUKM OTCYTCTBYET
cucTeMaTU4ecKast OmMOKa: BCe 1eJIble YKCa U3 YKa3aHHOTO JIMaia30Ha BO3BPAIAoTCsT
C PaBHOI BEPOATHOCTBIO, TAK 4TO random.randint () naeasbHO TOAXOMUT TSI MOl -

poBaHuUst BBIOPACHIBAHMS KOCTEIA.

1. """BblbpacbiBaTesb UrpanbHbix KocTei, (c) dn CeeitrapT al@inventwithpython.com
2. MopenupyeT BblbpacbiBaHMe KOCTel, B HoTauuu Dungeons & Dragons

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects

4. Tern: KopoTKafd, MMUTaALMOHHOE MOLe/NMpoBaHue
5.
6

7

8

9

. import random, sys

. print('''Dice Roller, by Al Sweigart al@inventwithpython.com

10. Enter what kind and how many dice to roll. The format is the number of
11. dice, followed by "d", followed by the number of sides the dice have.
12. You can also add a plus or minus adjustment.

13.

14. Examples:

15. 3d6 rolls three 6-sided dice

16. 1d10+2 rolls one 10-sided die, and adds 2

17. 2d38-1 rolls two 38-sided die, and subtracts 1

18. QUIT quits the program

19. ''")

20.

21. while True: # OCHOBHOW LMKA MPOrpamMmbl:

22. try:

23. diceStr = input('> ') # NpurnaweHne BBECTU ONWCAHME UTpasibHLIX KOCTeEV.
24. if diceStr.upper() == 'QUIT':

25. print('Thanks for playing!")

26. sys.exit()

27.

28. # O4uwaem CTPOKY OMUCAHWUA UTrpanbHbIX KOCTEW:
29. diceStr = diceStr.lower().replace(’' ', '")

30.

31. # Mwem "d" B CTpoKe ONUCaHMA WUrpanbHbIX KOCTeW:
32. dIndex = diceStr.find('d")

33. if dIndex == -1:
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34. raise Exception('Missing the "d" character.')

35.

36. # BbiACHAeM konudecTBO KocTeit. ("3" B "3d6+1"):

37. numberOfDice = diceStr[:dIndex]

38. if not numberOfDice.isdecimal():

39. raise Exception('Missing the number of dice.')

40. numberOfDice = int(numberOfDice)

41.

42. # BblACHAEM, NpUCYTCTBYeT /in MOAUDUKATOP B BuAe 3HaKa MANC WA MUHYC:
43. modIndex = diceStr.find('+")

44. if modIndex == -1:

45, modIndex = diceStr.find('-")

46.

47. # BblAcHAeM kosnnyecTBO rpaHeit ("6" B "3d6+1"):

48. if modIndex == -1:

49. numberOfSides = diceStr[dIndex + 1 :]

50. else:

51. numberOfSides = diceStr[dIndex + 1 : modIndex]

52. if not numberOfSides.isdecimal():

53. raise Exception('Missing the number of sides.')

54. numberOfSides = int(numberOfSides)

55.

56. # BblAcHAEM 4yucnoBoe 3HayeHue mogudukatopa (The "1" in "3d6+1"):
57. if modIndex == -1:

58. modAmount = ©

59. else:

60. modAmount = int(diceStr[modIndex + 1 :])

61. if diceStr[modIndex] == '-':

62. # MeHAem 4ucnoBoe 3HayeHue moaudukaTopa Ha oTpuuaTenbHoe:
63. modAmount = -modAmount

64.

65. # Mopenupyem 6poCOK MIrpasibHbIX KOCTENn:

66. rolls = []

67. for i in range(numberOfDice):

68. rollResult = random.randint(1, numberOfSides)

69. rolls.append(rollResult)

70.

71. # OTOBpaxaem UTOroByld CYMMY OYKOB:

72. print('Total:', sum(rolls) + modAmount, '(Each die:', end='")
73.

74. # OTObBpaxaem oTAeNbHble 6pPOCKM:

75. for i, roll in enumerate(rolls):

76. rolls[i] = str(roll)

77. print(', '.join(rolls), end="'")

78.

79. # OTobpaxaeM 4MCNOBOe 3HayeHWe MoaupuKaTopa:

80. if modAmount != @:

81. modSign = diceStr[modIndex]

82. print(', {}{}'.format(modSign, abs(modAmount)), end="")
83. print(')")

84.
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85. except Exception as exc:

86. # MNepexBaTbiBaeM BCe UCK/WYEHUA M oTobpaxaem coobuweHne nonb3oBaTen:

87. print('Invalid input. Enter something like "3d6" or "1d10+2".")

88. print('Input was invalid because: ' + str(exc))

89. continue # Bo3BpawaemcA K MNpUriaWeHWo BBECTWU OMUCAHUE UrpabHbIX KOCTEN.

Kor/a BbI BBemeTe MCXOMHBIN KO 1 3aMYCTUTE €70 HECKOIBKO pa3, MOTpobyiiTe 1mo-
9KCIIEPUMEHTHPOBATH C BHECeHUeM B Hero uaMenenuit. Mokere takyke caMu IIOIIPO-
6OBaTDH MPUAYMATh, KaK CAEMATh CIeAyIOTIee:

® Z[O6aBI/ITb MO[[I/I(I)I/IKaTOp 3HaKa YMHOJKE€HN:, B JIOIIOJTHEHUE K MOI[I/I(I)I/IKaTOpaM
3HAKOB CJIOJKECHUA U BbIYUTaHUA;

® 106aBUTH BO3MOKHOCTh aBTOMATHYECKU UCKITIOYATh OPOCOK KOCTEH ¢ MUHUMATh-
HOI CyMMOII OYKOB.

UccnepoBaHue nporpammesl

IMompoGyiite HaiiTH OTBETHI HA CJEAYIONINE BONPOCHL. [109KCIIEpUMEHTUPYIITE € 13-
MEHEHHUSIMU KOJ[A U 3aIlyCTUTE IPOrPAMMy CHOBA, YTOOBI YBUIETH, KAK OHU HOBJIHSIIOT
Ha ee paboTy.

1. 9ro Gyzer, eci yaaiIuTh WM 3aKOMMEHTUPOBATh rolls.append(rollResult)
B CTPOKe 697

2. Yo Gyzer, eciu rolls.append(rollResult) B ctpoke 69 samMeHuTb Ha rolls.app-
end(-rollResult)?

3. Yro Oy/er, ecii yAAJIUTh WK 3aKOMMEHTHPOBaTh print(', '.join(rolls),
end="") B cTpoke 777

4. 9ro GyJer, ecJi BMECTO CTPOKHU OMUCAHUST OPOCKa KOCTEl He BBECTH HIYEro?
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LindpoBbie yachl

ITa IpoTpaMMa BBIBOJUT IU(POBbIE Yachl, TOKA3bIBAIOTIHE

TeKyIee BpeMst. BMecTo Toro 4ro0bl HEMOCPEICTBEHHO BU-

3yaJiu3upoBatTh MU(PPBHI, MbI TEHEPUPYEM MX U300paKeHUs

€ TIOMOTITBIO MOZIYJISI sevseg. py U3 TIpoekTa 64. /lannas mpo-
rpaMMa aHaJOTHYHA TPoeKTy 14.

Mporpamma B gencremm

Pesynbrat Boinonnenus digitalclock. py BBITJISAUT CAEYIONUM 06pa30M:

e I By
e ) I B By

Press Ctrl-C to quit.

OnucaHme paboTbl

Hama nporpamma 117151 1iupoBBIX YaCOB HATIOMUHAET ITporpaMmy u3 rpoekta 14. Oun
00e He TOJIbKO UMIIOPTUPYIOT MOAYJIb Sevseg.py, HO U Pa3bUBAOT BO3BPAIIaeMbIe
(byHnkimMeil sevseg. getSevSegStr() MHOTOCTPOUYHBIE CTPOKOBBIE 3HAUECHUS C TTOMOTIBIO
MeToza splitlines(). DTo 03BoJsIET OTOOPAKATH COCTABJICHHOE U3 3BE3/I0UEK JBOETO-
Yye B KauecTBE PA3/IC/IUTENS YacoB, MUHYT U CeKYH/I Ha YacaX. CpaBHUTE JaHHBIN KO/
€ KOJZIOM TIpoeKTa 14 1 ToCcMOTpUTE, B YeM OHU CXOXKH, & YeM Pa3JIUYaIOTCS.
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1. """Uudposble yacbl, (c) dn CeeitrapT al@inventwithpython.com
2. OTobpaxaeT nokasbiBakwue Tekyluee Bpema LUOpOBble YaCbl C CEMUCErMEHTHbIM
3. uHgukaTopom. Haxmute Ctrl+C pna ocTtaHoBa.
4. Kop pasmeuweH Ha https://nostarch.com/big-book-small-python-projects
5. TpebyeT Hanuyua B TOM Xe KaTanore ¢aina sevseg.py
6. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
7. Teru: Kpowe4Hasa, rpadpuxa™""
8.
9. import sys, time
10. import sevseg # MMnopT nporpammbl sevseg.py.
11.
12. try:
13. while True: # OCHOBHOM UWKA MpPOrpammsbl.
14. # O4uwaem 3KpaH, BbIBOAA HECKOJIbKO CUMBOJIOB HOBOW CTPOKM:
15. print('\n' * 60)
16.
17. # MNony4aem Tekyllee BpemMA W3 CUCTEMHbIX YaCOB KOMMblTepa:
18. currentTime = time.localtime()
19. # % 12, NockonbKy Mbl ucnonb3yem 12-, a He 24-4acoBble Yachl:
20. hours = str(currentTime.tm_hour % 12)
21. if hours == '@":
22. hours = '12' # 12-4acoBble 4acbl MokasbiBawT 12:00, a He 00:00.
23. minutes = str(currentTime.tm_min)
24. seconds = str(currentTime.tm_sec)
25.
26. # MNMonyyvaem M3 MoAynAa sevseg CTPOKOBble 3HayeHuA AnA uudp:
27. hDigits = sevseg.getSevSegStr(hours, 2)
28. hTopRow, hMiddleRow, hBottomRow = hDigits.splitlines()
29.
30. mDigits = sevseg.getSevSegStr(minutes, 2)
31. mTopRow, mMiddleRow, mBottomRow = mDigits.splitlines()
32.
33. sDigits = sevseg.getSevSegStr(seconds, 2)
34. sTopRow, sMiddleRow, sBottomRow = sDigits.splitlines()
35.
36. # OTobpaxaem uudpb:
37. print(hTopRow + ' ' + mTopRow + ' ' + sTopRow)
38. print(hMiddleRow + ' * ' + mMiddleRow + ' * ' + sMiddleRow)
39. print(hBottomRow + ' * ' 4+ mBottomRow + ' * ' + sBottomRow)
40. print()
41. print('Press Ctrl-C to quit.")
42.
43. # Mpopjonxaem BbINOJSHEHME LMKAA A0 Mepexofa Ha HOBYHW CeKyHAy:
a44. while True:
45, time.sleep(0.01)
46. if time.localtime().tm_sec != currentTime.tm_sec:
47. break
48. except KeyboardInterrupt:
49 print('Digital Clock, by Al Sweigart al@inventwithpython.com"')
50. sys.exit() # Ecnu HaxaTo co4veTaHue knaBuw Ctrl+C — 3aBepwaem nporpammy.
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UccnegoBaHne nporpammal

[TonpoGyiite HaiiTH OTBETHI Ha CJAEAYIOIINe BOIPOCHL. I1odKCIIepUMEeHTUDYIITE ¢ 13-
MEHEHUSIMU KOJIa W 3aIyCTHUTE MTPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

. Yro 6yzer, eciiu time.sleep(0.01) B CTPOKe 45 3aMeHUTH Ha time.sleep(2)?
. Yro Gyner, ecan 2 B crpokax 27, 30 u 33 3ameHuTH Ha 17

. dT0 Oyzet, eciu yIaiuTh Wi 3aKOMMEHTHPOBATh print ('\n' * 60) B cTpoke 157

O

. Kakoe coobiierne 06 ormmbKe Bbl MOJIYUUTE, CIU YAATNUTE N 3aKOMMEHTHPYETE
import sevseg B cTpoke 107



LindpoBoin notok

JTa MporpaMMa UMUTHUPYET BU3yATU3ANUI0 «I[U(GPOBOTO
MOTOKa» U3 HAYIHO-(haHTacTIIecKOoro dhuabMa «Martpuias.
CurygaiiHbie [ernoYKy U3 IBOUIHOTO «IOKIST» TOHIUMAIOTCST
OT HI3a 9KpaHa, GOPMUPYsI KPACUBYIO XaKEePCKYIO BI3YyaIn3a-
o, (K coxasmennio, n3-3a TOro, YTO TEKCT BIKETCS 10 Mepe
IIPOKPYTKU 9KPaHa BHI3, HEBO3MOKHO CO3/IaTh TTA/IAIOIIIIE BHI3
noTOKN Oe3 MoJyJieill Haroobue bext.)

Mporpamma B gencrBumn
PesyanaT BbIIIOJIHEHUS digitalstream. py BBIIVIAAUT CAELYIONINM 06pa30M:

Digital Stream Screensaver, by Al Sweigart al@inventwithpython.com
Press Ctrl-C to quit.

0 2]
(<] (]
1 (] (<] 1 10 1
0 (4] 0 1 (<] 00 2] 0
(<] 1 (<] [ (<] 100 1 (<] 1
(<] 1 (<] ] 1 011 1 1 (<] 10
0 1 0 2] (<] 000 11 2] 0o 110
1 1 o1 o 1 1 116 10 1 o 1 o010
1 101 o ] 1 000 11 1 1 11111
0 100 1 2] 11 00 0o 1 o1 (4]
11 001 1 1 o 1 10 o 10 (4]
0 o 010 © 1 1 11 11 (<] (4]

- -CcoKpaueHo - -
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OnucaHme paboThbl

Kax u B ipoekTe 15, 117151 cO3/aHst IMHAMITYECKOTO M300PasKEHSI B 9TON TPOTrPaMMe HC-
TOJTb3YETCs IPOKPYTKA Ha OCHOBE BBI30BOB print (). Kaxmomy cTosbiry cooTBeTCTBYeT
TeJI0€ YUCJIO B CITUCKe columns: columns[@] — YMCJIO, COOTBETCTBYIOIIEE KPaliHEMY CIIeBa
cTos61Ly, columns[1] — YHCI0, COOTBETCTBYIOIIEE CTOMGIY HETIOCPEACTBEHHO CIIPaBa OT
Hero, 1 T. 1. HayasmpHble 3HaUeHUsT TUX YHCeJT IPOrPaMMa yCTAHABJIMBAET B ©, TO €CTh BbI-
BOAUT ' ' (TlyCTOE CTPOKOBOE 3HAYECHHE C ITPOOETIOM ) BMECTO TIOTOKA B IAHHOM CTOJIOTIE.
A 3aTeM MeHsIeT Kaskl0e U3 9TUX YHCEN CydalHbIM 00pa3oM Ha 3HAYCHVE B AUATIA30HE
OT MIN_STREAM_LENGTH 10 MAX_STREAM_LENGTH. /[asee ¢ ka0l BBIBEJIEHHOW CTPOKOM
ATO YKCJIO yMeHbImaeTcst Ha 1. VI 10 Tex mop, moKa COOTBETCTBYIOIIEE CTOJIOITY YHCIIO
MPEBBIIIACT @, IPOTPAMMa BBIBOJIUT B JAHHOM CTOJIOIE CaydailHbIM 06pa3oM 1 Ui .
B pesymsraTe na axkpane cosnaercst ahdexT mrudpoBoTo MOTOKA.

1. """Uudposoit notok, (c) dn CeeirapT al@inventwithpython.com

2. 3KpaHHaA 3acTaBka B CTW/e BU3yasbHbiX 3¢pekTOB dnnbMa "MaTpuua’.

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects

4. Teru: KpoweyHada, rpapuka, ANA HaYMHawWWMX, MpokpyTka™™""

5.

6. import random, shutil, sys, time

7.

8. # 3apgaemM KOHCTaHThI:

9. MIN_STREAM_LENGTH = 6 # (!) MonpobyiTe 3amMeHUTb 3TO 3HayeHue Ha 1 uau 50.
10. MAX_STREAM_LENGTH = 14 # (!) MNonpobyiTe 3amMeHWTb 3TO 3HayeHue Ha 100.
11. PAUSE = 0.1 # (!) MonpobyiiTe 3aMeHUTb 3TO 3HayeHue Ha 0.0 wm 2.0.

12. STREAM_CHARS = ['@', '1'] # (!) MNonpobyiTe 3amMeHUTb WX Ha Apyrue CUMBOJIbI.
13.

14. # NNOTHOCTb MOXeT BapbupoBaTbCA OT 0.0 A0 1.0:

15. DENSITY = 0.02 # (!) MonpobyiiTe 3amMmeHUTb 3TO 3HayeHue Ha ©.10 uau 0.30.
16.

17. # MNony4aem pasmep OKHa TepMuHana:

18. WIDTH = shutil.get_terminal_size()[0]

19. # B Windows Henb3a BbiBECTM 4TO-1MB6O B nocnegHem ctonbue 6e3 pgobaBneHua
20. # aBTOMaTM4eCKM CUMBOJI@a HOBOW CTPOKU, MOSTOMY yMeHbllaeM WWPUHY Ha 1:

21. WIDTH -= 1

22.

23. print('Digital Stream, by Al Sweigart al@inventwithpython.com')

24. print('Press Ctrl-C to quit.")

25. time.sleep(2)

26.

27. try:

28. # Ecnnm pns ctonbua cYeTYMK paBeH O, MOTOK He oTobpaxaeTcs.

29. # B NpoTMBHOM cny4yae OH MOKa3biBaeT, CKONbKO pa3 AO/XHbl OoTobpaxaTbcCA
30. # B 3TOM cTOonbue 1 unm 0.

31. columns = [@] * WIDTH

32. while True:

33. # 3agaeM cYeTYUKUM A1 Kaxaoro M3 cTonbuos:

34. for i in range(WIDTH):

35. if columns[i] ==
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36. if random.random() <= DENSITY:

37. # MNepe3anyckaem NoTOK AnAa 3Toro crtonbua.

38. columns[i] = random.randint(MIN_STREAM_LENGTH,

39. MAX_STREAM_LENGTH)

40.

41. # BbiBOAMM npoben unu cumson 1/0.

42. if columns[i] > @:

43. print(random.choice(STREAM_CHARS), end="")

a4, columns[i] -= 1

45. else:

46. print("' ', end="")

47. print() # BbiBOAMM CMMBO/SI HOBOW CTPOKM B KOHLE CTPOKU CTONOLOB.
48. sys.stdout.flush() # ObecneyuBaem nosiB/ieHMe TeKCTa Ha 3KpaHe.
49. time.sleep(PAUSE)

50. except KeyboardInterrupt:

51. sys.exit() # Ecnu HaxaTo codveTaHnue knasuw Ctrl+C — 3aBepwaem nporpammy.

Kor/a BbI BBejieTe MCXOHBIN KO/ U 3aMYCTUTE €T0 HECKOJIBKO pas, Mompobyiite 1mo-
9KCIIEPUMEHTUPOBATH C BHECEHUEM B Hero naMeHeHuil. Vien xacatesbHO BO3MOYKHBIX
HeGOJIBITNX M3MEHEHUHT BBl Hali/leTe B KOMMEHTAPHUSX, TOMEYEHHBIX (). Moskere Takske
caMu onpoOOBATh MTPUAYMATh, KaK C/IEJATh CIIeyIolee:

® 106aBUTH OTOOPAKEHWE U JAPYTUX CUMBOJIOB, KPOME €IUHUI] U HyJI€H;

e 006aBuTH Apyrue GUryphl, TOMUMO CTPOK, BKJIFOUYAST MPSMOYTOJIbHUKHU, TPe-
YTOJIBHUKU U POMOBIL.

UccnepoBaHue nporpammel

[MompoGyiite HaliTH OTBETHI HA CJEAYIONINE BOMPOCHL. [109KCIIEPUMEHTUPYIITE ¢ U3-
MEHEHUMSIMU KOJIa U 3allyCTUTE MPOrPaMMy CHOBA, YTOOBI YBUIETh, KAK OHU TOBJIHSIFOT
Ha ee paboTy.

1. Yto Oyzer, eciu print(' ', end='") B cTpoke 46 3aMeHuTh Ha print('.",
end="")"?

2. Kakoe coobrienre 06 omubKe Bbl MOJIydnTe, ecii PAUSE = 0.1 B ctpoke 11 3a-
MeHuTe Ha PAUSE = -0.17

3. Yro Oyzet, ecn columns[i] > @ B cTpoKe 42 3aMeHNUTh Ha columns[i] < @7

4. Yro Gyner, eci columns[i] > @ B cTpoke 42 3aMeHUTb Ha columns[i] <= @7

5. Yro Oyzet, ecin columns[i] -= 1 B cTpoKe 44 3aMeHNUTH Ha columns[i] +=1?



Busyanusaumua [HK

Jle30KcUpUOOHYKIECMHOBAsI KUCJIOTA — KPOIIEUHASI MOJIEKY -

Jia, TIPUCYTCTBYIONAA B KaK/I0M KJI€TKE HAIETo TeJia U CO-

JiepsKatias 4epHOBOM TITaH ero pa3BuTus. OHa mpecTaBiser

co6oit deotinyro cnupary (CBOETO PoJia BUHTOBAsE JIECTHUIIA)

Tap MOJIEKYJ HYKJIEOTH/IOB: TYaHWHA, IINTO3WHA, aJICHUHA U TH-

muHa. [yt ux obosHaueHust ucnosp3yorces 6yksel G, C, A u T.

[THK — o4enb ymmHAAS MOJIEKYJ1a; OHA MUKPOCKOTIIYECKAst, HO €CJIN

BBITAHYTD €€ B [IJTUHY, TO IIETIOYKa I1ap OCHOBAHUN HOCTUTAECT ABYX MeTpOB! HporpaMMa
HUZKE TIpejicTaB/sieT coOoll mpocroe guHaMmndeckoe nzobpakenne JHK.
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Mporpamma B gencrBumn
PEBYJH)TB.T BBIIIOJIHEHUI dna. py BBITJIAUT CJICAYIONTUM O6p8.30M2

DNA Animation, by Al Sweigart al@inventwithpython.com
Press Ctrl-C to quit...

#G-C#

#C---G#

- -CcoKpaueHo - -

OnucaHme paboThbl

IToxo6HO porpammanm IpoekToB 15 1 20, 9Ta IporpamMMa Co3aeT JUHAMUIECKoe U300pa-
JKEHHe ¢ TPOKPYTKOM, BBIBOJISI Ha 9KPaH CTPOKOBBIE 3HAYEHUsI U3 CITUCKa ROWS. B kax1oe
crpokoBoe 3nadenue nmapol AT u CG BcTaBigioTCs € TOMOIBIO MeTojia format ().

1. """OHK, (c) 3n Ceeirapt al@inventwithpython.com. MpocToe guHamuyeckoe
2. u3obpaxeHue pBoiiHoW cnupanu AHK. Haxmute Ctrl+C anA ocTaHoBa.

3. BpoxHOBNeHO co3paHHbM matoken cueHapuem https://asciinema.org/a/155441
4. Kop pa3meweH Ha https://nostarch.com/big-book-small-python-projects

5. Teru: kopoTkas, rpapuka, npokpyTka, HaydHas"""
6
7
8
9

. import random, sys, time

. PAUSE = 0.15 # (!) MonpobyiTe 3aMeHUTb 3TO 3HayeHue Ha 0.5 wunn 0.0.

10.
11. # OThenbHble CTPOKM AMHAMUMYyecKoro usobpaxeHua DNA:
12. ROWS = [

13. #123456789 <- NS HArnagHoW oueHKU konuyecTBa Npobenos:
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
a4.
45.
46.
a7.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

try:

! ##', # Y nHpekca © HeT HykneotugoB {}.

' #{3-{3#",

' #{}---{3,
' #{}----- {3,
' #{}------ {3#,
' #{}------ {3,
' #{}----- {3,

' #{3---{3#",

' #{}-{3#",

! ##', # Y nHpekca 9 HeT Hykneotugos {}.
' #{3-{3#",

' #{}---{3#",

' #{}----- {3,

' #{}------ {3,
' #{}------ {3,
' #{}----- {3,
' #{3---{3",
' #{}-{3#'1]

#123456789 <- [InAa HarnAgHON OLEHKM KonuyecTBa npobenos:

print('DNA Animation, by Al Sweigart al@inventwithpython.com"')
print('Press Ctrl-C to quit...")

time.sleep(2)

rowIndex = 0

while True: # OCHOBHOW LMK/A NPOrpaMMbl.
# YBenuuyuBaem rowIndex Ha 1 ANA OTPUCOBKM ClieayHwlWein CTPOKH:
rowIndex = rowIndex + 1
if rowIndex == len(ROWS):
rowIndex = @

# Y CTpOK C MHAEKCaMn @ U 9 HeT HyK/IeoTHAOoB:

if rowIndex == @ or rowIndex == 9:
print (ROWS[rowIndex])
continue

# Bblbupaem cny4vaiHble napbl OCHOBaHWW FYaHWH-LUTO3UH
# M afeHWH-TUMUH:
randomSelection = random.randint(1, 4)

if randomSelection == 1:
leftNucleotide, rightNucleotide = 'A', 'T'
elif randomSelection == 2:

leftNucleotide, rightNucleotide = 'T', 'A’
elif randomSelection ==

leftNucleotide, rightNucleotide = 'C', 'G'
elif randomSelection == 4:

leftNucleotide, rightNucleotide = 'G', 'C'

# BbiBOAMM CTpPOKY Ha 3KpaH.
print (ROWS[rowIndex].format(leftNucleotide, rightNucleotide))
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65. time.sleep(PAUSE) # BcTaBndem He6onblyw naysy.
66. except KeyboardInterrupt:
67. sys.exit() # Ecnu HaxaTo coyeTaHue knasuw Ctrl+C — 3aBepwaem nporpammy.

UccnepoBaHue nporpammbl

[TonpoGyiite HaiiTk OTBETHI HA CJEAYIOIINEe BONPOCHL. TTodKCIIepUMEHTUPYIITE ¢ U3-
MeHEHUSIMU KOJIa U 3aIlyCTUTE IIPOrPaMMy CHOBa, YTOObI YBU/ETh, KAK OHU ITOBJIUSIOT
Ha ee paboTy.

1. Yro Gyzert, eciin rowIndex = rowIndex + 1 B cTpoKe 42 3aMeHUTH Ha rowIndex =
rowIndex + 27

2. Yro Gyzer, ecaiit random.randint(1, 4) B cTpOKe 53 3aMEHUTDH Ha random.ran-
dint(1, 2)?

3. Kakoe coobiienue 06 omubKe Bbl MOJy4nTe, eciv PAUSE = 8.15 B cTpoke 9 3a-
MeHuTe Ha PAUSE = -0.157



YTara

[Tporpamma co3zaeT iepeMenaoIuics BBepx GoH ¢ yTsTa-
Mmu. OHU HE3HAYUTENTHHO OTJIUYAIOTCS IPYT OT APYTa: CMOTPSIT
BJIEBO WJIW BITPABO, OOJIAIAI0T OJIHUM 13 JIBYX Pa3MEPOB TeEJIa,
YETBIPEX TUTIOB IJIa3, IBYX paSHOBI/IZIHOCTeIl/)I PTOB U TPEX 110~
JIO’KEHUH KpblibeB. B pesyibrate momydaercst 96 BO3MOKHBIX
BapMaHTOB yTSIT, HEITPEPBIBHO BBIBOAMMBIX TTPOTPAMMOTI.

Mporpamma B aencTBumn
Pesynprat Boinosnenus ducklings. py BBITJISAUT CAEYIONAM 06pa30M:

Duckling Screensaver, by Al Sweigart al@inventwithpython.com
Press Ctrl-C to quit...
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OnuncaHue paboTsl 119

OnucaHme paboThbl

¥Yrara B aTo# mporpaMme TpecTaBIeHbl ¢ TTOMOTIBIO Kiracca Duckling. B mertome
__init_ () gaHHOro Kjacca caydailHbIM 00pasoM BHIOMPAIOTCS YEPThI KAsKAOTO YTEHKA,
a pa3JInyYHble YaCTH Teja YTAT BO3BpalllaloTcsa MeToaMu getHeadStr (), getBodyStr()
u getFeetStr().

1
2
3.
4, >" )
5.
6
7
8
9

. Teru: 6onbwasa, rpaduka, 0b6bEKTHO-OPUEHTUPOBAHHAA, MNPOKPYTKa
1e.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43,

YTaTta, (c) dn Ceeitrapt al@inventwithpython.com

. JKpaHHaA 3acTaBKa CO MHOXeCTBOM YTAT

=N == T (s
(>) N (v ) () v)

. Kop pa3smeweH Ha https://nostarch.com/big-book-small-python-projects

import random, shutil, sys, time
# 3apaemM KOHCTAHThI:
PAUSE = 0.2 # (!) MonpobyiiTe 3aMeHWTb 3TO 3Ha4yeHWe Ha 1.0 wiu 0.0.

DENSITY = ©.10 # (!) 3ameHuTe 3TO 3HayeHue Ha nwboe U3 AManasoHa oT 0.0 o 1.0.

DUCKLING_WIDTH = 5

LEFT = '"left'
RIGHT = 'right’
BEADY = 'beady'

WIDE = 'wide'

HAPPY = 'happy'

ALOOF = 'aloof'

CHUBBY = 'chubby'
VERY_CHUBBY = 'very chubby'
OPEN = ‘open’

CLOSED = 'closed’

OUT = 'out'
DOWN = "down'
UP = "up’
HEAD = 'head'
BODY = 'body'

FEET = 'feet’

# MNony4aem pasmep OKHa TepMuHana:

WIDTH = shutil.get_terminal_size()[0]

# B Windows Henb3Aa BbiBeCTU 4TO-/M60 B nocneaHem cTonbue 6e3 pobaBneHuA
# aBTOMaTMYECKM CMMBONA HOBOW CTPOKM, MOITOMY YMeHbWAeM WMPUHY Ha 1:
WIDTH -= 1

def main():
print('Duckling Screensaver, by Al Sweigart')
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44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.

print('Press Ctrl-C to quit...")
time.sleep(2)

ducklinglLanes = [None] * (WIDTH // DUCKLING_WIDTH)

while True: # OCHOBHOW UMK/A MpPOrpamMMmsbl.
for laneNum, ducklingObj in enumerate(ducklinglLanes):
# MpoBepsieM, MMeeT /M CMbIC1 CO3[aBaTb YTEeHKa Ha 3TOM Mosiocke:
if (ducklingObj == None and random.random() <= DENSITY):
# Pa3MelwaemM yTeHKa Ha 3TOW MnoJsiocke:
ducklingObj = Duckling()
ducklinglLanes[laneNum] = ducklingObj

if ducklingObj != None:
# Ecnu Ha 3Toil Nonocke eCTb YTEHOK — OTPUCOBLIBAEM:
print(ducklingObj.getNextBodyPart(), end="")
# Ypanaem yTeHKa Mo 3aBeplWeHUWn ero OTPUCOBKWU:
if ducklingObj.partToDisplayNext == None:

ducklinglLanes[laneNum] = None

else:
# BblBOAMM MATb NpobenoB, pa3 yTeHKa TyT HeT.
print(' ' * DUCKLING_WIDTH, end='")

print() # BbiBOAMM CUMBON HOBOW CTPOKM.
sys.stdout.flush() # Ob6ecneuynBaem BbIBOA TeKCTa Ha 3KpaH.
time.sleep(PAUSE)

class Duckling:
def __init_ (self):
"""Co34aeM HOBOro yTeHKa CO CAYyYaWHbIMU OTAUYMTENbHbIMUA YepTamu.
self.direction = random.choice([LEFT, RIGHT])
self.body = random.choice([CHUBBY, VERY_CHUBBY])
self.mouth = random.choice([OPEN, CLOSED])
self.wing = random.choice([OUT, UP, DOWN])

if self.body == CHUBBY:
# Y ynuUTaHHbIX YTAT MOryT 6biTb TONbKO FNasa-6yCuHKM.
self.eyes = BEADY

else:
self.eyes = random.choice([BEADY, WIDE, HAPPY, ALOOF])

self.partToDisplayNext = HEAD

def getHeadStr(self):
"""Bo3BpawaeT CTPOKOBOE 3Ha4yeHWe C FOJIOBOWN yTeHKa.
headStr = "'
if self.direction == LEFT:
# Por:
if self.mouth == OPEN:
headStr += '>'
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95. elif self.mouth == CLOSED:

96. headStr += '='

97.

98. # nasa:

99. if self.eyes == BEADY and self.body == CHUBBY:
100. headStr += '"'

101. elif self.eyes == BEADY and self.body == VERY_CHUBBY:
102. headStr += '" '

103. elif self.eyes == WIDE:

104. headStr += "''"

105. elif self.eyes == HAPPY:

106. headStr += '’

107. elif self.eyes == ALOOF:

108. headStr += ' '

109.

11e. headStr += ') ' # 3aTbuioK.

111.

112. if self.direction == RIGHT:

113. headStr += ' (' # 3aTbuioK.

114.

115. # nasa:

116. if self.eyes == BEADY and self.body == CHUBBY:
117. headStr += '"'

118. elif self.eyes == BEADY and self.body == VERY_CHUBBY:
119. headStr += " "'

120. elif self.eyes == WIDE:

121. headStr += ""'""

122. elif self.eyes == HAPPY:

123. headStr += '’

124. elif self.eyes == ALOOF:

125. headStr += ' '

126.

127. # PoT:

128. if self.mouth == OPEN:

129. headStr += '<'

130. elif self.mouth == CLOSED:

131. headStr += '='

132.

133. if self.body == CHUBBY:

134. # [lonofHUTEeNbHOE NYyCTOe MecTOo, YTOObl WUMPWMHA YMUTAHHBLIX
135. # M o4YeHb YNUTaHHLIX YTAT coBnajana.

136. headStr += " '

137.

138. return headStr

139.

140. def getBodyStr(self):

141. """Bo3BpawaeT CTPOKOBOE 3HayeHue C TenoMm yTeHka."""
142. bodyStr = '(' # JleBas cTopoHa Tena.

143. if self.direction == LEFT:

144. # BHyTpeHHee MpoOCTPaHCTBO Tena:

145. if self.body == CHUBBY:



122 MpoekT 22. Yrata

146. bodyStr += ' '

147. elif self.body == VERY_CHUBBY:

148. bodyStr += ' '

149.

150. # Kpbino:

151. if self.wing == OUT:

152. bodyStr += '>'

153. elif self.wing == UP:

154. bodyStr += '/’

155. elif self.wing == DOWN:

156. bodyStr += 'v'

157.

158. if self.direction == RIGHT:

159. # Kpbino:

160. if self.wing == OUT:

161. bodyStr += '<'

162. elif self.wing == UP:

163. bodyStr += '*'

164. elif self.wing == DOWN:

165. bodyStr += 'v'

166.

167. # BHyTpeHHee NpoCTpaHCTBO Tena:

168. if self.body == CHUBBY:

169. bodyStr += "' '

170. elif self.body == VERY_CHUBBY:

171. bodyStr += ' '

172.

173. bodyStr += ')' # MpaBas cTopoHa Tena.
174.

175. if self.body == CHUBBY:

176. # [loNONHUTEeNbHOE MecTOo, YTOObl WMPUHA YMUTAHHBIX U OYEHb
177. # ynuTaHHbIX YTAT coBnagana.

178. bodyStr += ' '

179.

180. return bodyStr

181.

182. def getFeetStr(self):

183. """Bo3BpawaeT CTPOKOBOE 3HayeHue C nankamu yTeHka."""
184. if self.body == CHUBBY:

185. return ' At

186. elif self.body == VERY_CHUBBY:

187. return ' ~ A

188.

189. def getNextBodyPart(self):

190. """Bbl3pIBaeM COOTBETCTBYHIWMIA MeTOA BbiBOAA ANA caeaylwein
191. oTobpaxaemMol 4acTu Tena yTeHka. [lo 3aBepweHun
192. partToDisplayNext 3apaetcAa pasHoi None."""
193. if self.partToDisplayNext == HEAD:

194. self.partToDisplayNext = BODY

195. return self.getHeadStr()

196. elif self.partToDisplayNext == BODY:



Uccnepoeanme nporpammel 123

197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.

self.partToDisplayNext = FEET
return self.getBodyStr()

elif self.partToDisplayNext == FEET:
self.partToDisplayNext = None
return self.getFeetStr()

# EC/M nporpamMma He MMMOPTUPYeTCA, a 3amyckaeTcs, MpPOM3BOAMM 3anyck:

if __name__ == '__main__":
try:
main()

except KeyboardInterrupt:

sys.exit() # Ecnu HaxaTo Ctrl+C — 3aBepwaem nporpammy.

Korza BbI BBeieTe NCXOMHBIN KO U 3alyCTUTE €r0 HECKOJBKO pas, MompoOyiiTe mo-
KCIIEPUMEHTHUPOBATH C BHECEHWEM B HETO M3MeHeHU . en KacaTelbHO BO3SMOKHBIX
HeGOJIbIINX UBMEHEHUH BBl HalileTe B KOMMEHTapUsIX, IIOMEYEHHBIX ().

UccnepgoBaHme nporpammbl

ITonpoGyiiTe HAiTH OTBETHI Ha CJAELYIOIINE BOIPOCHL. 1109KCIIepUMEHTUPYIITE ¢ U3-
MEHEHUSIMU KOJ[A U 3aIlyCTUTE IPOrPAMMY CHOBA, YTOOBI YBU/IETH, KAK OHU MOBJIHSIIOT
Ha ee pabory.

1.

dom.choice([LEFT])?

. Uto Gyxer, eciin self.partToDisplayNext
self.partToDisplayNext = None?

Yro Gyner, ecin self.partToDisplayNext
self.partToDisplayNext = BODY?

self.getFeetStr()?

Yro Gyner, ecaiu random. choice([LEFT, RIGHT]) B CTpOKe 75 3aMEHUTD Ha ran-

BODY B cTpoke 194 3amenHuTh Ha

FEET B cTpoke 197 3amenuTh Ha

Yro Oyzner, ecau return self.getHeadStr() B cTpoke 195 3ameHUTH HA
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pasupoBLYMK

[Tpu mepemenieHNN KOHYMKA MTepa O 9KPAHY ¢ TOMOIIBIO

kasutt WASD Haitia mporpaMMa-TpaBUPOBITIK (hOPMUPYyeET

KapTUHKY, TPOBO/IST HETIPEPBIBHYIO JIMHUIO, TIO00HO UTPE

«Boureonbrii axpan». OTKpoiite B cebe XyI0KHUKA 1 TOCMO-

TPUTE, KaKWe KapTUHBI BBI CMOKeTe HApUCOBaTh! JTa mporpam-

Ma Takke J[aeT BO3MOKHOCTb COXPAHSITh PUCYHKHU B TEKCTOBBIN

aitm, 9ToOBI TeTaTh pacedatku B OymyieM. Kpome ToTo, BbI MOKeTe

KOIUPOBATH U BCTABJATH B TAHHYIO TTporpammy kecTbl WASD 11711 IpyTUX pUCYHKOB,

Hanpumep KoMauabel WASD it dppakraibHoil KpuBoit [mibbepra, nMpeacTaBieHHON
B CTPOKax ¢ 6-if o 14-10 MCXOTHOTO KO/Ia.
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Mporpamma B gencrBumn

Pesyubrar BeinosiHenus etchingdrawer . py BBITISINAT caeayiommm o6pasoM (puc. 23.1).

5] CAWINDOWS\systern32\cmd.exe - py etchingdrawer.py (] X

| B

WASD keys to move, H for help, C to clear, F to save, or QUIT.
>

Puc. 23.1. PucyHok, caenaHHbIi B NpOrpamme-rpasupoBLUMKE

OnucaHme paboThbl

Kak u B mporpamme npoekra 17, B JaHHO# IporpamMme B liepeMEeHHO# canvas COJepKUTCS
ACCOIMATUBHBIN MAaCCUB € JIMHUSAMU pucyHKa. Kiioun aToro acconnatnBHOro MaccuBa
MPEJICTABISAIOT COO0 KOPTEKM (X, y), @ 3HAYCHUSIMU CJIYKAT CTPOKOBBIC 3HAYCHUS,
ornucbiBaione HoOpMbl JIUHUM, KOTOPble HY>KHO HApUCOBATh Ha KOOpAMHATAX (X, y)
Ha srpane. [Tomubiii ciimcok cumsosios Unicode, KoTopble MOKHO HCTIOIH30BATH B TIPO-
rpammax Ha Python, mpusenen B npumoskennu b.

B ctpoke 126 BbI3bIBaeTcs (pyHKIMS open() ¢ apryMeHTOM encoding="utf-8". [IpuunHbr,
oYeMy 9TO HeOOXOAUMO, BBIXOST 3a PAMKH JIAHHON KHUTH, HO 9TO HYKHO B Windows
JUIST 3aITUCU CUMBOJIOB JIMHUI B TEKCTOBBIN (haiiJI.

"""IpaBupoBumK, (c) dn Cseirapt al@inventwithpython.com
Fpaguyeckan mporpamma, puUCYHWAn HemnpepbiBHYW NUHWK HA SKpaHe C MOMOLbio

1
2
3. knaBuw WASD. Co3paHa noA BAUSHUMEM Wrpbl "BonwebHbli SKpaH™.
4
5

Hanpumep, HapucoBaTb ¢pakTanbHyl KpuByl lMibbepTa MOXHO C MOMOLbIO:
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O 00 N O

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
a47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

SDWDDSASDSAAWASSDSASSDWDSDWWAWDDDSAS SDWDSDWWAWDWWASAAWDWAWDDSDW

Nnu paxe ewe 6onbuyk ¢pakTanbHyw KpuBykl unbbepTa C NoMowWwbH :
DDSAASSDDWDDSDDWWAAWDDDDSDDWDDDDSAASDDSAAAAWAASSSDDWDDDDSAASDDSAAAAWA
ASAAAAWDDWWAASAAWAASSDDSAASSDDWDDDDSAASDDSAAAAWAASSDDSAASSDDWDDSDDWWA
AWDDDDDDSAASSDDWDDSDDWWAAWDDWWAASAAAAWDDWAAWDDDDSDDWDDSDDWDDDDSAASDDS
AAAAWAASSDDSAASSDDWDDSDDWWAAWDDDDDDSAASSDDWDDSDDWWAAWDDWWAASAAAAWDDWA
AWDDDDSDDWWAAWDDWWAASAAWAASSDDSAAAAWAASAAAAWDDWAAWDDDDSDDWWIWAASAAAAWD
DWAAWDDDDSDDWDDDDSAASSDDWDDSDDWWAAWDD

Koa pa3meweH Ha https://nostarch.com/big-book-small-python-projects
Terun: 6onbwasa, rpapuka"""

import shutil, sys

# 3ajaeM KOHCTaHTbl ANA CUMBOJIOB JIMHUM:

UP_DOWN_CHAR = chr(9474) # Cumson 9474 — '|°
LEFT_RIGHT CHAR = chr(9472) # Cumson 9472 — '—'
DOWN_RIGHT_CHAR = chr(9484) # CumBon 9484 —''
DOWN_LEFT_CHAR = chr(9488) # Cumson 9488 — '7'
UP_RIGHT_CHAR = chr(9492) # Cumon 9492 — 'L
UP_LEFT_CHAR = chr(9496) # Cumson 9496 — 'J°
UP_DOWN_RIGHT_CHAR = chr(9500) # Cumeon 9560 — '}’
UP_DOWN_LEFT_CHAR = chr(9508) # Cumson 9508 — '{'
DOWN_LEFT_RIGHT_CHAR = chr(9516) # Cumson 9516 — '
UP_LEFT_RIGHT_CHAR = chr(9524) # Cumson 9524 — 'L
CROSS_CHAR = chr(9532) # Cumson 9532 — '}

# Cnucok kopoB chr() moxHo HaiTu B https://inventwithpython.com/chr

# NMonyyaem pa3Mmep OKHa TepMuHana:

CANVAS_WIDTH, CANVAS_HEIGHT = shutil.get_terminal_size()

# B Windows Henb3Aa BbiBECTU 4TO-/MB6O B nocnegHem cTtonbue 6e3 pgobaBreHus
# aBTOMaTM4YeCKW CUMBO/SIA HOBOW CTPOKU, MOSTOMY YyMeHbllaeM WUPUHY Ha 1:
CANVAS_WIDTH -= 1

# OCTaBnAeM MecTO B HECKONbKUX HWKHUX CTpoKax AN UHPOPMALUMM O KOMaHAE.
CANVAS_HEIGHT -= 5

"""Knw4nm accouMaTUBHOrO MaccuBa canvas NpeacTaBAAlT cOb6OW LenoYncieHHble
KopTexu (X, y) KOOpAMHAT, a 3HavyeHue — Habop b6ykB W, A, S, D,
OnuUCbIBaKWMX TUM OTPUCOBbLIBAEMOW AUHMKM. """

canvas = {}

cursorX 0
cursoryY

0

def getCanvasString(canvasData, cx, cy):
"""Bo3BpalaeT MHOroCTpO4YHOe 3HayeHue pucyemoh B canvasData nuHum.
canvasStr = ''

canvasData — accouuaTuBHbIN MaccuB C Kiwdamu (X, y) U 3HaYeHUAMU
B BMAE MHOXeCTB W3 CTpok cumBosioB 'W', 'A', 'S' u/wam 'D',
OMUCHIBAWINX, B KakOM HanpaB/ieHUW WAET JIMHUA B KaxAoW Touke Xy.
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58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.

for rowNum in range(CANVAS_HEIGHT):
for columnNum in range(CANVAS_WIDTH):
if columnNum == cx and rowNum == cy:
canvasStr += '#'
continue

# [obaBnsem CUMBON JIMHUWM ANS AAHHOM TO4YkM B canvasStr.
cell = canvasData.get((columnNum, rowNum))
if cell in (set(['W', 'S']), set(['W']), set(['S'])):
canvasStr += UP_DOWN_CHAR
elif cell in (set(['A', 'D']), set(['A"']), set(['D'])):
canvasStr += LEFT_RIGHT_CHAR
elif cell == set(['S', 'D']):
canvasStr += DOWN_RIGHT_CHAR
elif cell == set(['A', 'S']):
canvasStr += DOWN_LEFT_CHAR
elif cell == set(['W', 'D']):
canvasStr += UP_RIGHT_CHAR
elif cell == set(['W', 'A']):
canvasStr += UP_LEFT_CHAR
elif cell == set(['W', 'S', 'D']):
canvasStr += UP_DOWN_RIGHT_CHAR
elif cell == set(['W', 'S', 'A']):
canvasStr += UP_DOWN_LEFT_CHAR
elif cell == set(['A', 'S', 'D']):
canvasStr += DOWN_LEFT_RIGHT_CHAR
elif cell == set(['W', 'A', 'D']):
canvasStr += UP_LEFT_RIGHT_CHAR
elif cell == set(['W', 'A', 'S', 'D']):
canvasStr += CROSS_CHAR
elif cell == None:
canvasStr += " '
canvasStr += '\n' # [lobaBnsem B KOHLE CTPOK CUMBOJI HOBON CTPOKM.
return canvasStr

moves = []

while True: # OCHOBHOW LMK/ NPOrpaMMbl.
# OTpUCOBbBIBAEM /IMHWUU, WUCXOAA U3 COAEpXalUXCA B Canvas [aHHbIX:
print(getCanvasString(canvas, cursorX, cursorY))
print('WASD keys to move, H for help, C to clear, '
+ 'F to save, or QUIT.')

response = input('> ').upper()

if response == 'QUIT':
print('Thanks for playing!")
sys.exit() # BbIXoguMM W3 MpoOrpammbl.
elif response == 'H':
print('Enter W, A, S, and D characters to move the cursor and')
print('draw a line behind it as it moves. For example, ddd')
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109. print('draws a line going right and sssdddwwwaaa draws a box."')
110. print()

111. print('You can save your drawing to a text file by entering F.')
112. input('Press Enter to return to the program...")

113. continue

114. elif response == 'C':

115. canvas = {} # O4yuwaem canvas.

116. moves.append('C') # 3anuceiBaem ABUXeHUE.

117. elif response == 'F':

118. # CoxpaHAeM CTpPOKOBOE 3HAa4YeHWe C XOJNICTOM B TEKCTOBbI ¢aitn:
119. try:

120. print('Enter filename to save to:')

121. filename = input('> ')

122.

123. # NpoBepsaem, 4TO6bl MMA ¢daiina oKaH4YMBaNocb Ha .txt:
124. if not filename.endswith('.txt'):

125. filename += '.txt'

126. with open(filename, 'w', encoding='utf-8') as file:
127. file.write(''.join(moves) + '\n')

128. file.write(getCanvasString(canvas, None, None))
129. except:

130. print('ERROR: Could not save file.')

131.

132. for command in response:

133. if command not in ('W', 'A', 'S', 'D'):

134. continue # WrHopupyem 6yKBY M nepexofum K caenytwe.
135. moves.append(command) # OuKcupyem AaHHOE ABUXEHUWE.

136.

137. # MepBaa pobaBnAaemas NUHUA [OMXHA GOPMUPOBATL MOJIHYH CTPOKY:
138. if canvas == {}:

139. if command in ('W', 'S'):

140. # Jlenaem nepBYW JIMHWIO FOPU3OHTANIbHON:

141. canvas[(cursorX, cursorY)] = set(['W', 'S'])

142. elif command in ('A', 'D'):

143. # Jlenaem nepByW JIMHWIO BEPTUKAJIbHOW:

144. canvas[(cursorX, cursorY)] = set(['A', 'D'])

145.

146. # O6HOBNAEM 3HA4YeHUA X U y:

147. if command == 'W' and cursorY > @:

148. canvas|[ (cursorX, cursorY)].add(command)

149. cursorY = cursorY - 1

150. elif command == 'S' and cursorY < CANVAS_HEIGHT - 1:

151. canvas|[ (cursorX, cursorY)].add(command)

152. cursorY = cursorY + 1

153. elif command == 'A' and cursorX > 0:

154. canvas|[ (cursorX, cursorY)].add(command)

155. cursorX = cursorX - 1

156. elif command == 'D' and cursorX < CANVAS_WIDTH - 1:

157. canvas|[ (cursorX, cursorY)].add(command)

158. cursorX = cursorX + 1

159. else:
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160. # Ecnu Kypcop He ABuraeTca, 4Tobbl He BbiTM 3a npegensl XoJ/CTa,
161. # TO He MeHsieM MHOxecTBO B canvas[(cursorX, cursorY)]

162. # canvas[(cursorX, cursorY)].

163. continue

164.

165. # Ecan He cywecTByeT MHoxecTBa ansa (cursorX, cursorY), pobaBnaem
166. # nycTtoe MHOXeCTBO:

167. if (cursorX, cursorY) not in canvas:

168. canvas[(cursorX, cursorY)] = set()

169.

170. # JlobaBnAem CTpPOKY C HamnpaB/eHWEeM BO MHOXECTBO AJIA 3TOW TOYKM Xy:
171. if command == 'W':

172. canvas[ (cursorX, cursorY)].add('S")

173. elif command == 'S':

174. canvas[(cursorX, cursorY)].add('W")

175. elif command == 'A':

176. canvas[ (cursorX, cursorY)].add('D")

177. elif command == 'D':

178. canvas[ (cursorX, cursorY)].add('A")

UccnepoBaHme nporpammel

IMomnpoGyiite HAiTH OTBETHI HA CJEAYIOIINE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ 13-
MEHEHUSIMU KOJIa U 3aIlyCTUTE TIPOrPAMMY CHOBA, YTOOBI YBU/IETh, KAK OHU TTOBJIUSIOT
Ha ee paboTy.

1. Yo Gyner, eciu response = input('> ').upper() B crpoke 101 3aMeHUTH Ha
response = input('> ')?

2. Yro Oyzet, ecin canvasStr += '#' B cTpoke 61 3aMeHuTh Ha canvasStr += '@"'?

3. Yro Oyzet, ecin canvasStr += ' ' B crpoke 89 3aMeHUTh Ha canvasStr+="."'"?

4. Yro Oyuer, ecii BbIpaskeHue moves = [ ] B cTpoke 94 3aMeHUTh Ha moves = list
(' SDWDDSASDSAAWASSDSAS ') ?



Paszno>xeHme HO MHOXMTENMu

MHuoxuTENN 3aJaHHOTO Yncia — Apyrue' aBa ducia, mpo-

M3BeleHNe KOTOPBIX JaeT 3TO 3aflaHHoe unco. Hampumep,

2 x 13 = 26, tak yto 2 u 13 — muoxurenu 26. Kpome toro,

1 x 26 = 26, tak yto 1 1 26 — Taxke muoxuTean 26. Ciaemno-
BaTebHO, y 26 yeThipe MuHOKHUTENS: 1, 2, 13 11 26.

Hucito, y KOTOPOTo TOJIBKO /1Ba MHOKUTES: 1 1 OHO caMo, Ha3bIBaeT-

41 TPOCTBIM. B mpoTuBHOM ci1y4ae oHO Ha3biBaeTcs cocTaBHbIM. Haiinure

HOBBI€ ITPOCTBIE YNCJIA C IOMOIIBIO HAIEH TTPOTrPaMMBI PA3JI0KEHUST HA MHOKHUTEH!?
(ITonckaska: mpocThie YKCIa BCErIa 3aKaHUYNBAIOTCS HA HEYETHYIO 1UGPY, HO He .)
Bro6aBok B mpoexTe 56 MbI MOKayKeM, KaK BHIYMCIUTE UX C TIOMOIIBIO KOMITBIOTEPA.

MaremaTuka B 9TOI IIporpaMMe He CJIUIIKOM CJIOKHA, TaK YTO OHa N/1€a/IbHO ITO/IXO/IUT
JJIAd HaUMHAIOMINX.

1 O6BIYHO CAMO YNCIIO TAKKE CINTACTCS CBOMM MHOJKUTEJIEM, 1 IaJIee aBTOP TOKE 9TO YIIOMUHA~

et. — Ilpumeu. nep.

2 TepMI/III «q)aKTOpI/BaHI/IH», I10J1aralo, 3/1eCb He I10JX0/IUT, TaK KaK 110/l HUM 00BIYHO MOHUMAIOT
pasJjiojkeHrne MMEeHHO Ha ITPOCTbI€ MHOKUTEIN. — HpuM@u nep.
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Mporpamma B gencrBumn

Pe3yJ1bTaT BbITIOJIHEHUS factorfinder. py BBITJISIUT CJIEAYIONIUM 06p3.30MI

Factor Finder, by Al Sweigart al@inventwithpython.com

- -COKpaueHo- -

Enter a number to factor (or "QUIT" to quit):

> 26

1, 2, 13, 26

Enter a number to factor (or "QUIT" to quit):

> 4352784

i, 2, 3, 4, 6, 8, 12, 16, 24, 29, 48, 53, 58, 59, 87, 106, 116, 118, 159,
174, 177, 212, 232, 236, 318, 348, 354, 424, 464, 472, 636, 696, 708, 848,
944, 1272, 1392, 1416, 1537, 1711, 2544, 2832, 3074, 3127, 3422, 4611, 5133,
6148, 6254, 6844, 9222, 9381, 10266, 12296, 12508, 13688, 18444, 18762, 20532,
24592, 25016, 27376, 36888, 37524, 41064, 50032, 73776, 75048, 82128, 90683,
150096, 181366, 272049, 362732, 544098, 725464, 1088196, 1450928, 2176392,
4352784

Enter a number to factor (or "QUIT" to quit):

> 9787

1, 9787

Enter a number to factor (or "QUIT" to quit):

> quit

OnucaHme paborbl

¥Y3HaTh, ABJISETCS JIU YUCTIO MHOKUTETIEM J[PYTOTO YUCJIA, MOKHO, TIPOBEPUB, JIEJIUTCS
JIFL 9TO BTOPOE YKCJIO Ha IIepBoe 6e3 ocTaTka. Hanpumep, 7 — MHOKUTEND 21, IOCKOIBKY
21+ 7 pasno 3. Kpome TOT0, 3TO 3HAUUT, 4TO 3 — TakxKe MHOKUTENb 21. OnHako 8 — He
MHOKUTENb 21, TockobKy 21 + 8 = 2,625. [[pobHas yacTh 0O3HaYaeT HAJIUYME OCTATKA,
TaK 4TO HAIleJIO OHU He JIeJISITCS.

Oriepatop JeIeHrs 0 MOZLYJTIO % IEMOHCTPUPYET, €CTh JIN OCTATOK: 21 % 7 OKA3bIBAETCS
PaBHO 0, TaK YTO OCTaTKa HET, 1 7 — MHOKHUTENDb 21, B To BpeMs Kak 21 % 8 paBHO 1, He-
HyJIeBoe 3HaYeHue, O3Havawlee 4To 8§ — He O/MH n3 MHoXKuTesel 21. Ita MmeTommka
HCIIOJIb3YETCs B HAIIIEH MTPOTPaMMe PasJIOKeHMs Ha MHOKUTENH B CTPOKe 35 71T OTIpe-
JI€JIEHUST TOTO, SIBJISIETCS JIM YNCJIO MHOKUTEJIEM.,

ODymukius math.sqrt() Bo3BpalaeT KBapaTHbII KOPeHb TIePeIaBaeMOro B Hee YHCJIA.
Hampumep, math.sqrt(25) Bo3Bpaiaer 5.0, TOCKOJBKY 5 B KBaJpaTe paBHO 25, a 3Ha-
YUT, 5 IBJISIETCST KBAPATHBIM KOPHEM U3 25.

"""Pa3noxeHne Ha MHoxuTenu, (c) dn Ceeitrapt al@inventwithpython.com
. HaxoanT BCe MHOXMTEenu 3afaHHOro 4ucna
. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects

1
2
3
4. Tern: Kpowe4yHaa, ANA HaYMHaWWMX, mMaTemaTudeckasa"""
5
6

. import math, sys
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print("'''Factor Finder, by Al Sweigart al@inventwithpython.com

O 00 N

10. A number's factors are two numbers that, when multiplied with each
11. other, produce the number. For example, 2 x 13 = 26, so 2 and 13 are
12. factors of 26. 1 x 26 = 26, so 1 and 26 are also factors of 26. We
13. say that 26 has four factors: 1, 2, 13, and 26.

14.

15. If a number only has two factors (1 and itself), we call that a prime
16. number. Otherwise, we call it a composite number.

17.

18. Can you discover some prime numbers?

19. ')

20.

21. while True: # OCHOBHOW LMK/ NPOrpaMMbl.

22. print('Enter a positive whole number to factor (or QUIT):')
23. response = input('> ')

24. if response.upper() == 'QUIT':

25. sys.exit()

26.

27. if not (response.isdecimal() and int(response) > 0):

28. continue

29. number = int(response)

30.

31. factors = []

32.

33. # Mouck MHOXMTenein 4ucna:

34. for i in range(1, int(math.sqrt(number)) + 1):

35. if number % i == @: # Ecam ocTaTka HeT, 3HAYUT — MHOXMUTEb.
36. factors.append(i)

37. factors.append(number // i)

38.

39. # MNpeobpasyem BO MHOXeCTBO, 4TO6bl M36aBUTLCS OT MOBTOPOB:
40. factors = list(set(factors))

41. factors.sort()

42.

43, # BbiBOAMM pe3ynbTaThl:

a4, for i, factor in enumerate(factors):

45, factors[i] = str(factor)

46. print(', '.join(factors))

UcchnepoBaHmne nporpammal

IMomnpoGyiite HAllTH OTBETHI HA CJEAYIOIINHE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ U3-
MEHEHUSIMU KOJIa U 3aIlyCTUTE TIPOTPAMMY CHOBA, YTOOBI YBU/IETD, KAK OHU TIOBJIASIOT
Ha ee paboTy.

1. Yo Gyzer, ecii yaaniuTh I 3aKOMMEHTUPOBaTh factors.append(i) B cTpo-
ke 367
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. Yro Gyer, eciiv yaJauTh UM 3aKOMMEHTHPOBaTh factors = 1ist(set(factors))
B crpoke 40? (TToxckaska: BBeguTe Ha BXOJIe KBajpaT KaKOTO-HIOY /b 4nCJIa, Ha-
mpumep 25, 36 wn 49.)

. Yo Gyner, eciiu yaannuTh UK 3aKOMMEHTHPOBaTh factors.sort() B cTpoke 417

. Kakoe coobuieHue 06 ommbke Bbl IoJIyunTe, eciin factors = [] B cTpoke 31 3a-
MeHuTe Ha factors ="'?

. to Gyner, ecain factors = [ ] B crpoke 31 3aMeHuTh Ha factors = [-42]7

. Kakoe coobuienne 06 ommbke Bbl 1oJIyunTe, eciau factors = [] B crpoke 31 3a-
MeHute Ha factors = [ 'hello']?



BLiCTpbIN CTpenok

Ita mporpaMMa TpPoBepsieT OBICTPOTY Ballleil PEAKIMN: BbI
JIOJLKHBI HAsKATh Enter cpasy ke, Kak TOJbKO YBUUTE CIOBO
DRAW. Opinako octoposkHee: HaxMeTe Enter 10 nosiBienus
DRAW — u nipourpaete! Camblii Jint BbI OBICTPBIIT CTPETOK Ha
Jwukom 3amazme?

Mporpamma B aencTBumn
PeSyJIbTaT BBINIOJIHEHUA fastdraw. py BBITVIAIUT CJACAYIONTUM 06p3.30MI
Fast Draw, by Al Sweigart al@inventwithpython.com

Time to test your reflexes and see if you are the fastest
draw in the west!

When you see "DRAW", you have 0.3 seconds to press Enter.
But you lose if you press Enter before "DRAW" appears.

Press Enter to begin...

It is high noon...
DRAW!

You took ©.3485 seconds to draw. Too slow!

Enter QUIT to stop, or press Enter to play again.
> quit

Thanks for playing!
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OnucaHme paboThbl

DyukIust input () TpUOCTaHABINBAET TIPOTPAMMY B OKUIAHUH BBO/IA MTOJIb30BATEIEM
cTpokoBoro 3HaueHns. CToJIb TPOCTOE MOBEJIEHNE 03HAYAET, UTO CO3/IaBATh UTPHI B Pe-
JKMMe PeasibHOTO BPEMEHU C MTOMOIIBIO OHOM TOBKO 3TON (DYHKIIUU HE TTOJTYyUNUTCS.
OnHako mporpaMMbl 6yghepusyiom BBOAUMBIE C KJIaBUATYDPbI JaHHbBIE, TaK YTO, €CJIU
HaskaThb kaasuiy C, A u T 10 BbI30Ba input (), oHM OYAYT COXPaHEHbI 1 IOABSTCS CPasy
JKe T10c¢JIe BBIOJIHEHUI input ().

ODuxcarus BpeMeHU HETIOCPENCTBEHHO TI€Pe/l BBI30BOM input () B cTpoke 22 u cpasy
JKe MOCJIe 9TOTO BBI30BA B CTPOKE 24 MO3BOJISIET OIPEIEUTD, CKOJBKO BPEMEHU ITOTPe-
6OBaJIOCh UTPOKY, YTOOBI HasKaTh Enter. OiHAKO ecJiu laHHasT KJIaBuUIa ObLIa HajkaTa 10
BbI30Ba input (), To OyhepusoBanHoe HaxaTue Enter ipuBeseT K MTHOBEHHOMY BO3BPaTy
u3 input() (00bIYHO HpUMEPHO 3a 3 MuJLIMceKyH/bI). IloaToMy B cTpoke 26 Mbl 1IPO-
BepsieM, He 6bL10 Ji BpeMmst Menbiie 0,01 cexyHzbt (To ectb 10 MUJUIUCEKYH]T), YTOObI
BBISICHUTD, He HayKaJl Jiu UTPOK Enter couikoM paHo.

1. """BbicTpblit cTpenok, (c) dn CeeirapTt al@inventwithpython.com

2. MpoBepbTe cBOU pednekcbl W y3HaWTe, CaMblii N Bbl GLICTPLIA CTpenok Ha [lukom 3anage.
3. Kop pa3meweH Ha https://nostarch.com/big-book-small-python-projects
4. Tern: Kpowe4vyHaa, ANA HayuHawwmx, urpa"""

5.

6. import random, sys, time

7.

8. print('Fast Draw, by Al Sweigart al@inventwithpython.com')

9. print()
10. print('Time to test your reflexes and see if you are the fastest')
11. print('draw in the west!")

12. print('When you see "DRAW", you have 0.3 seconds to press Enter."')
13. print('But you lose if you press Enter before "DRAW" appears.')

14. print()

15. input('Press Enter to begin...')
16.

17. while True:

18. print()

19. print('It is high noon...")

20. time.sleep(random.randint(20, 50) / 10.0)

21. print('DRAW!")

22. drawTime = time.time()

23. input() # Bo3BpaT M3 3TOi PYHKUMM He NPOUCXOAUT A0 HaxaTuAa Enter.
24. timeElapsed = time.time() - drawTime

25.

26. if timeElapsed < 0.01:

27. # Ecnm urpok Haxan Enter po nossnenua DRAW!, Bo3BpaT W3 BbI3OBA
28. # input() npoucxoAMT MpaKkTU4eCKU MIrHOBEHHO.

29. print('You drew before "DRAW" appeared! You lose.')

30. elif timeElapsed > 0.3:

31. timeElapsed = round(timeElapsed, 4)
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32. print('You took', timeElapsed, 'seconds to draw. Too slow!")
33. else:

34. timeElapsed = round(timeElapsed, 4)

35. print('You took', timeElapsed, 'seconds to draw.')

36. print('You are the fastest draw in the west! You win!")
37.

38. print('Enter QUIT to stop, or press Enter to play again.')
39. response = input('> ').upper()

40. if response == 'QUIT':

41. print('Thanks for playing!")

42. sys.exit()

UccnegoBaHne nporpammal

ITonpoGyiiTe HaliTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. IlodKCcIIepuMeHTUpYiiTe ¢ U3-
MEHEHUSMHU KOJIa M 3aIyCTUTE MTPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Yo Oyzet, ecaiv drawTime = time.time() B cTpoke 22 3aMeHUTH Ha drawTime = 07

2. Yro Gyaer, eciv timeElapsed > 0.3 B cTpoke 30 3aMeHUTH Ha timeElapsed < @.3?

3. Yro Gyner, ecin time.time() - drawTime B cTpoKe 24 3aMeHUTH Ha time.time() +
+drawTime?

4. 9to Oyner, eciv yIaJIUTh UK 3aKOMMEHTHPOBATh input('Press Enter to
begin...") B cTpoke 15?



POubonauum

ITocnenoBarenpbnocts @uboHAUYN — 3HAMEHUTAS MaTeMa-
THYECKasi 3AKOHOMEPHOCTD, OTKPHITHE KOTOPOW TPUITUCHI-
BAeTCsl UTAIBIHCKOMY MaTeMaTuky (DuboHaUYM, JKUBIIEMY
B XIII Beke (x0T Ha caMOM jeJie OHa ObLIa OTKPbITA elile
panbiie). [TocaenoBaresprocTs HaunnHaerces ¢ 0 u 1, a kakmoe
cJIelytolee YucyI0 paBHO CyMMe JIBYX npeabiaynumx. [locieno-
BaTeJIbHOCTh OECKOHEYHA:

0,1,1,2,3,5,8,13, 21, 34, 55, 89, 144, 233, 377, 610, 987 ...

IMocnepoBaTenbrocTh MUOGOHAUYN TIPUMEHSIETCST TIPU HAITMCAHUK MY3bIKH, TIPOTHO3aX
KyPCOB aKINH, OTTpeieIeHNH 3aKOHOMEPHOCTEH COI[BETHI B TOJIOBKAX MOICOTTHEUHNKA
U MHOTHUX JIpyTux chepax. Hamra mporpaMma mo3BOJsSIeT pacCIMTaTh CTOJBKO YHCE
Dubonauun, CKOJBKO BaM HYsKHO. BoJibiiie nHGOpMaIun 06 3To# MOCIe10BaTeTbHOCTH
MO’KHO HaliTH B cTaThe «Bukunenuns: https://ru.wikipedia.org/wiki/Yvcna_®dnboHauun.

Mporpamma B gencreBumn
Pesynprat Bointosnenus fibonacci. py BRITJIGAUT CAEIYIONUM 06pa30M:

Fibonacci Sequence, by Al Sweigart al@inventwithpython.com
- -COKpaueHo- -

Enter the Nth Fibonacci number you wish to

calculate (such as 5, 50, 1000, 9999), or QUIT to quit:

> 50
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e, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584,
4181, 6765, 10946, 17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229,
832040, 1346269, 2178309, 3524578, 5702887, 9227465, 14930352, 24157817,
39088169, 63245986, 102334155, 165580141, 267914296, 433494437, 701408733,
1134903170, 1836311903, 2971215073, 4807526976, 7778742049

Onucanme paboThbl

[TockosbKy unca @uboHauuw GBICTPO BHIPACTAIOT 10 OYEHB GOJIBINNX 3HAYEHWH, B CTPO-
Kax ¢ 46-if 1o 50-10 MBI ITPOBEpPsieM, He BBEJI JIH MOJH30BATEb YHCIIO, TPEBBIIIAIONIEE
10 000, 1 BBIBOAUM B 3TOM CJIydYae IIpeaylpekaeHne, uTo 0TOOpakeH1e Pe3yIbraToB
Ha 9KpaHe MOXKET 3aHATb HeKoTopoe BpeMd. U XOoTs mporpaMma MOKeT BBITIOJNHATD
MUJITMOHBI BBIYUCICHUH IPAKTUYECKU MTHOBEHHO, BBIBOJL TEKCTA HA 9KPAH MTPOUCXO/IUT
OTHOCHUTEJIbHO ME/IJIEHHO U MOKET 3aHMMAaTh HeCKOJbKO ceKyH . [Ipenynpesknenue co-
06IIAeT MOJIb30BATEIIIO, UTO OH BCET/Ia MOKET MTPEPBATH BHITIOJHEHNE TPOTPAMMBbI, HAJKAB
coueTtanue kyaasui Ctrl+C.

1. """MNocnepoBaTenbHoCcTb ®uboHayum, (c) 3n CBeirapt al@inventwithpython.com

2. BblMMcAseT yucna u3 nocnepoBaTenbHOCTU OuboHawuu: O, 1, 1, 2, 3, 5, 8, 13...
3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects

4. Tern: KopoTKad, MaTeMaTuyeckas
5.
6

7

8

9

. import sys

. print('''Fibonacci Sequence, by Al Sweigart al@inventwithpython.com
10. The Fibonacci sequence begins with @ and 1, and the next number is the
11. sum of the previous two numbers. The sequence continues forever:

12.

13. o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987...

14, ')

15.

16. while True: # OCHOBHOW LMK/ NPOrpamMbl.

17. while True: # CnpawuBaem, Mnoka MNofib30oBaTe/Nb He BBeAEeT AOMYyCTUMOE YUCNO.
18. print('Enter the Nth Fibonacci number you wish to')

19. print('calculate (such as 5, 50, 1000, 9999), or QUIT to quit:')

20. response = input('> ').upper()

21.

22. if response == 'QUIT':

23. print('Thanks for playing!"')

24. sys.exit()

25.

26. if response.isdecimal() and int(response) != 0:

27. nth = int(response)

28. break # Korga nonb3oBaTenb BBen JOMYCTUMOE YUC/O — BHIXOAUM U3 LMKAA
29.

30. print('Please enter a number greater than @, or QUIT.')
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

print()

print('e")

print()

print('The #1 Fibonacci number is ©.')
continue

elif nth == 2:

print('e, 1")

print()

print('The #2 Fibonacci number is 1.")
continue

print('done, press Ctrl-C.")
input('Press Enter to begin...")

# Bbluucnsem N-e yucno OuboHayym:
secondToLastNumber = @
lastNumber = 1
fibNumbersCalculated = 2
print('e, 1, ', end=""') # BbiBOAUM nepBble ABa 4Yucia OMBGOHAYYM.

# BblBOAMM BCe OCTasibHble 4ucsa OMboHayuu:
while True:

nextNumber = secondToLastNumber + lastNumber
fibNumbersCalculated += 1

# BblBOAMM C/iefyHliee YUC/IO MOCAefoBaTeNbHOCTH:
print(nextNumber, end="'")

# MNpoBepsem, Hawnu nu mMbl Tpebyemoe nosb3osaTeseM N-e 4ucso:

if fibNumbersCalculated == nth:
print()
print()

print('The #', fibNumbersCalculated, ' Fibonacci

'number is
break

, nextNumber, sep='")

# BbIBOAMM 3anATyw MexXay 4YJeHamu MnocsiefoBaTeslbHOCTU:

print(', ', end="'")

# 3aMeHAeM nocfiegHWe ABa 4ucna:
secondToLastNumber = lastNumber
lastNumber = nextNumber

# 06paboTKa YaCTHbIX CNyYaeB, eCnu nonb3oBaTenb Been 1 wnam 2:
if nth == 1:

# OTobpaxaem npegynpexaeHue, ecnu Mosib3oBaTesb BBes 60/bloOe YUCO:
if nth >= 10000:
print('WARNING: This will take a while to display on the')

print('screen. If you want to quit this program before it is')

El
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Korza BB BBeeTe NCXOQHBII KOJ U 3aIlyCTUTE €0 HECKOJIBKO pas, IOIpoOyiiTe 1mo-
9KCIIEPUMEHTUPOBATh ¢ BHECEHUEM B Hero naMeHeHuil. Mosere Tak:ke caMu IMOIPO-
6oBaTh IPULYMaTh, KAK CAEJIaTh CIEAYIOIIEE:

® 1C10Jb30BaTh oTanuYHbIe OT 0 1 1 HavaIbHbIE qHcJia;

® BbBIYUCJIATDH CJIEAYIOIEE YUCI0 KaK CYMMY TPeX, a He IBYX INPEAbIAYIINX.

UccnegoBaHue nporpammel

ITO OYEHD IIpocTasd nNporpaMma, Tak 4YTO BapruaHTOB €€ MOI[I/I(bI/IKaHI/II/I HE TaK YK MHOTO.
Bwmecto aToro SalIyMafITeCI)I JIJIL 9EeTOo €€ MOYKHO HMCIIOJIb30BaTh? 1 Kakue ele moJjiesnbie
mocjae/10BaTe/JIbHOCTHU MOSKHO BbIYHUCJIUTH ITPOTPaMMHbBIM o6pa30M?



AxkBapuym

Habmomadite 3a BammmMu cOOCTBEHHBIMI BUPTYATbHBIMI
pPHIOKAMU B BUPTYATbHOM aKBapUyMe, 3aTOJTHEHHOM My-
3BIPbKAMU BO3/TyXa M KPYITHBIME Bojiopocssmu! [Tpn kaxiom
3aIyCcKe IMporpaMMa reHepUPYET CIyIailHbIM 06pasoM PBIGOK
PasTMYHBIX BUIOB U I1BeTOB. CriemaiiTe may3y M HacJanTech
YCIIOKaMBAIOIeH TUIIBIO 3TOTO MMPOTPAMMHOTO aKBapuyMa MJIH
MOTMPOOYITE 3aPOrPAMMHUPOBATH BUPTYAIBHBIX aKYJT, UTOOBI BCEJIUTh
ysKac B ero oburaresneit! JlanHyo mporpaMMy Hesb3st 3amyctuth u3 IDE win pegakrtopa,
MOCKOJIBbKY OHA HCTTIOTBb3YeT MOAYIb bext ¥ /st TPaBUILHOTO 0TOOpakeHnst Tpebyer
3aIycKa U3 KOMaHHON CTPOKY Wiin TepMuHazia. bosbire madopmanmm o MojyJie bext
MOKHO HalT! 1o azapecy https://pypi.org/project/bext/.
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Mporpamma B gencremm

Ha puc. 27.1 mokazano, kak BBITJISAUT PE3yabTaT BeIToaHeHN fishtank. py.

=] CAWINDOWS\system32\cmd.exe - py fishtank.py (] X
Fish Tank, by Al Sweigart Ctrl-C to quit. -
> o> < < <<

o[«
) ([«

<d(((>-[

<[« ( )

Puc. 27.1. PesynbTat paboTbl NpOrpamMmbl-aKBAPUYMA € HECKONIBKMMMK peIBKaMM,
KPYMHBIMW BOAOPOC/SIMM M My3bIPbKAMM BO3AYXA

OnucaHme paboThbl

CoBpemenHbie rpahudeckre MporpaMMBI IJIs TeHEPAITN AHHAMIIECKIX H300paKeHIH
YaCTO MOJTHOCTHIO OUUITAIOT BCe OKHO 1 TIepeprcoBbiBaioT ero 30 niam 60 pas3 B CeKyHITY.
[Mosyuaercs uacmoma xadpos (frame rate, FPS) 30 nim 60 kaapos B cexyHay. YeM Bbiiie
FPS, tem GoJiee IIaBHBIM BBITJISIANUT ABHKEHUE,

BbiBosi B OKHO TepMUHAJIA IIPOUCXOAUT HAMHOTO Me/iiertee. Eciu ouniaTh Bce OKHO
TEePMUHAJIA JIJIST TIEPEPUCOBKH €T0 COAEP;KUMOTO € TIOMOIIIBIO MOYJIST bext, TO ITOTyYnTCS
TOJIBKO 0K0JI0 3 min 4 FPS, a 3HaunT, Mepuanue n3obpaxenus B OKHe OyIeT Z0BOIbHO
3aMETHBIM.

Mo>kHO yCKOPUTB ATOT ITPOIIECC, PUCYST CUMBOJIBI JIUTTH B TEX YACTAX 9KpaHa TEPMUHAJIA,
KOTOpBIe TOMEHSTUCh. BoJbITyto 4acTh BBIBO/IA TPOTPAMMBI-aKBapUyMa COCTABJISIET
MyCTOE MTPOCTPAHCTBO, TaK YTO (hyHKINN clearAquarium() Iy UMUTAITNY IBUKEHUS
9JIEMEHTOB JIOCTATOYHO TOJIBKO BBIBOJUTH CUMBOJILI IIpobesia ' ' TaM, rjae ceituac
HaXOJSATCs PHIOKH, BOZOPOCJH U My3bIpbKK. B pesyJibraTe 4acToTa KajpoB PacTer,
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MepiiaHue u300pakeHrsl YMEHbINAETCs 1 CMOTPETh Ha M300pakeHre akBapuyMa ro-
pasno npugTHee.

1. """AkBapuym, (c) dn Ceiirapt al@inventwithpython.com

2. be3mMsATexHoe AWHamuyeckoe u3obpaxeHue akBapuyma. Haxmute Ctrl+C gna ocTaHoBa.
3. AHanoruyHa ASCIIQuarium u @EmojiAquarium, HO MoA mporpamMma OCHOBaHa Ha

4. bonee cTapoit nporpamme ASCII-akBapuyma nog DOS.

5. https://robobunny.com/projects/asciiquarium/html/

6. https://twitter.com/EmojiAquarium

7. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects

8. Teru: oveHb 6onbwas, rpaduxka, bext"""

9

10. import random, sys, time

11.

12. try:

13. import bext

14. except ImportError:

15. print('This program requires the bext module, which you')
16. print(‘'can install by following the instructions at')

17. print(‘https://pypi.org/project/Bext/")

18. sys.exit()

19.

20. # 3agaeM KOHCTAHThI:

21. WIDTH, HEIGHT = bext.size()

22. # B Windows Henb3a BbiBeCTUM 4TO-AMb6O B nocneaHem cTtonbue 6e3 gobaBneHus
23. # aBTOMaTM4YeCKW CUMBOJSIAa HOBOW CTPOKM, MOSTOMY yMeHbllaeM WWPUHY Ha 1:
24, WIDTH -= 1

25.

26. NUM_KELP = 2 # (!) MonpobyiiTe 3aMeHUTb 3TO 3Ha4yeHue Ha 10.

27. NUM_FISH = 10 # (!) NonpobyiTe 3aMeHUTb 3TO 3HayeHue Ha 2 uau 100.

28. NUM_BUBBLERS = 1 # (!) MonpobyiiTe 3aMeHUTb 3TO 3HayeHue Ha © uau 10.
29. FRAMES_PER_SECOND = 4 # (!) MonpobyiiTe 3amMeHWTb 3TO 4ucio Ha 1 uan 60.
30. # (!) MNonpobyiTe W3MEHUTb KOHCTaHTbl, YTOOGb MONYHYMNCA aKBapUyM C OLHWMM
31. # TO/NbKO BOAOPOCAAMU WUAWU MYy3blpbKaMu.

32. # lpuMeYaHue: BCe CTPOKOBble 3HAYeHUA B acCOUMATUBHOM MacCuBe PbI6OK [OJKHbI ObiTb
33. # OAMHAKOBOW AJINHbI.

34. FISH_TYPES = [

35. {'right': ['><>'], left': ['<><'1},

36, {'right': ['>|[>'], "left': ['<||<'1},

37. {'right': ['>))>"], "left': ["<[[<']},

38.  {'right': ['>|]o", ">|]."]1, 'left': ['o||<", ".]]|<"1},
39. {'right': ['>))o", '>))."], '"left': ['o[[<"', ".[[<']},
40. {'right': ['>-==>"], "left': ['<==-<"1},

41. {'right': [r'>\\>'], ‘left': ['<//<'1},

42. {'right': ['><)))*>'], "left': ['<*(((><'1},

43.  {'right’: ["}-[[[*>"], "left': ['<*]11-{"]},

44. {'right': [']-<)))b>'], "left': ['<d(((>-["1},

45, {'right': ['><XXX*>'], "left': ['<KEXXX><']},

46.  {'right': ['_.-._.-"=>", '.-._.-A>",

47. e _am N, -],

48. left': ['<=N-._.-._", '<="o- -

- . )
49. =M - -ty k=M= T
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50. 1 # (!) NonpobyiiTe pobasuTtb B FISH_TYPES cBOM TuMbl pbi6.

51. LONGEST_FISH_LENGTH = 10 # MakcumanbHaa AJIMHA CTpOKOBOro 3Ha4veHuA B FISH_TYPES.
52.

53. # Mo3uummM No X M y, Npu KOTOpbIX pbibKa HaTa/lKkuBaeTCA Ha Kpai dKpaHa:

54. LEFT_EDGE = ©
55. RIGHT_EDGE =
56. TOP_EDGE = @
57. BOTTOM_EDGE = HEIGHT - 2

WIDTH - 1 - LONGEST_FISH_LENGTH

58.

59.

60. def main():

61. global FISHES, BUBBLERS, BUBBLES, KELPS, STEP

62. bext.bg('black")

63. bext.clear()

64.

65. # TeHepupyem rnobanbHble MepemMeHHble:

66. FISHES = []

67. for i in range(NUM_FISH):

68. FISHES.append(generateFish())

69.

70. # MpuMeYaHue: Mbl HapuMCOBaAM My3bpbKU, HO He CaMu BO3AYXOBOAbI.
71. BUBBLERS = []

72. for i in range(NUM_BUBBLERS):

73. # Bce BO34yxo0BOAbl HaYMHAWTCA B pa3HbIX MecTax.

74. BUBBLERS.append(random.randint (LEFT_EDGE, RIGHT_EDGE))
75. BUBBLES = []

76.

77. KELPS = []

78. for i in range(NUM_KELP):

79. kelpx = random.randint(LEFT_EDGE, RIGHT_EDGE)

80. kelp = {'x": kelpx, 'segments': []}

81. # eHepupyem cermeHTbl BOAOpOC/EN:

82. for i in range(random.randint(6, HEIGHT - 1)):

83. kelp[ 'segments'].append(random.choice(['(", ")']))
84. KELPS.append(kelp)

85.

86. # 3anyckaem mofenunpoBaHue:

87. STEP = 1

88. while True:

89. simulateAquarium()

90. drawAquarium()

91. time.sleep(1 / FRAMES_PER_SECOND)

92. clearAquarium()

93. STEP += 1

94.

95.

96. def getRandomColor():

97. """Bo3BpalaeT CTPOKOBOE 3HayeHMe CO ciay4ahHbM LBeTom."""
98. return random.choice(('black', ‘'red', 'green', 'yellow', 'blue’,
99. 'purple’, ‘'cyan', 'white'))

100.
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101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.

123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.

def

def

generateFish():
"""Bo3BpawaeT COOTBETCTBYHWMIA pbibKe aCCOLMATUBHBIA MACCUB.
fishType = random.choice(FISH_TYPES)

# 3apaeT uBeTa ANA KaxAOro U3 CUMBOJIOB pPbIOKM:
colorPattern = random.choice(('random', 'head-tail', 'single'))
fishLength = len(fishType['right'][0])
if colorPattern == 'random': # Bce 4YacTu OKpaWMBAWTCA CAy4YakHbIM 06pa3oM.
colors = []
for i in range(fishLength):
colors.append(getRandomColor())

if colorPattern == 'single' or colorPattern == 'head-tail':
colors = [getRandomColor()] * fishLength # Bce opgHoro ugeTa.
if colorPattern == 'head-tail': # lonoBa/XBOCT — OT/IMMHOrO OT Tena LBeTa.

headTailColor = getRandomColor()
colors[@] = headTailColor # 3agaem LUBeT rOJIOBbI.
colors[-1] = headTailColor # 3apjaem uBeT XxBoCTa.

# 3afjaeM ocTasibHble YacTU CTPYKTYpbl AaHHbIX ANA pblOKK:

fish = {'right': fishType[ 'right'],
‘left': fishType[ 'left'],
‘colors': colors,
"hSpeed': random.randint(1, 6),
'vSpeed': random.randint(5, 15),

'timeToHDirChange': random.randint(1e, 60),
"timeTovDirChange': random.randint(2, 20),

'goingRight': random.choice([True, False]),
'goingDown': random.choice([True, Falsel])}
# 'x' - Bcerpa kpaiHAAa cneBa CTOpOHa Tena pblibKu:

fish['x"'] = random.randint(®, WIDTH - 1 - LONGEST_FISH_LENGTH)
fish['y'] = random.randint(®, HEIGHT - 2)
return fish

simulateAquarium():
"""MogenupyeT OAMH War ABWXEHWIA B aKkBapuyme.
global FISHES, BUBBLERS, BUBBLES, KELP, STEP

# MomenupyeT OAMH wWwar ABWXEHWUA PbIOKK:
for fish in FISHES:
# TOpU30OHTaNbHOE NepemeleHne pbibKK:
if STEP % fish['hSpeed'] == 0:
if fish['goingRight']:
if fish['x'] != RIGHT_EDGE:
fish['x'] += 1 # MNepemeweHne pbibKU BMpaso.
else:
fish['goingRight'] = False # MoBOpOT pbIGKK.
fish['colors'].reverse() # WHBepcus uUBeTOB.
else:
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152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.

if fish['x'] != LEFT_EDGE:
fish['x'] -= 1 # MNepemeweHne pbibKM BNEBO.
else:
fish['goingRight'] = True # MoBOpOT pbIGKK.
fish['colors'].reverse() # WHBepcus UBeTOB.
# PbibKM MOTYT Cly4YailHbM 06pa3soM MeHATb HamnpaB/ieHWe FOpU30HTaNbHOMO
# pBuxeHusa:
fish['timeToHDirChange'] -= 1
if fish['timeToHDirChange'] == @:
fish['timeToHDirChange'] = random.randint(10, 60)
# MoBOpOT pbIGKM:
fish['goingRight'] = not fish['goingRight']

# BepTukanbHoe nepemeljeHne pblioku:
if STEP % fish['vSpeed'] == 0:
if fish['goingDown']:
if fish['y'] != BOTTOM_EDGE:
fish['y'] 4= 1 # MNepemeweHne pblbKM BHU3.
else:
fish['goingDown'] = False # oBOpPOT pbIGKK.
else:
if fish['y'] != TOP_EDGE:
fish['y'] -= 1 # MNepemeweHne pbibKM BBEPX.
else:
fish['goingDown'] = True # [oBOpPOT pbIbKK.
# PblbKM MOTyT Cay4YailHbiM 06pa3oM MeHATb HamnpaB/ieHWe BepTUKaNbHOrO
# pBuXeHus:
fish[ 'timeToVDirChange'] -= 1
if fish['timeToVDirChange'] == 0:
fish['timeTovDirChange'] = random.randint(2, 20)
# MoBOpOT pbIGKM:
fish['goingDown'] = not fish['goingDown"]

# leHepupyeMm ny3blpbKu W3 BO34YXOBOJAOB:
for bubbler in BUBBLERS:
# BepOoATHOCTb co34aHuA ny3bipbka: 1 u3 5:
if random.randint(1, 5) == 1:
BUBBLES.append({'x"': bubbler, 'y': HEIGHT - 2})

# Mepemewaem nysbipbKu:
for bubble in BUBBLES:
diceRoll = random.randint(1, 6)
if (diceRoll == 1) and (bubble['x'] != LEFT_EDGE):
bubble['x'] -= 1 # MNy3blpek BO34yxa nepemeljaeTcsa BIEBO.
elif (diceRoll == 2) and (bubble['x'] != RIGHT_EDGE):
bubble['x"'] += 1 # My3blpek Bo3Ayxa MepeMewaeTca BMNpaBo.

bubble['y'] -= 1 # MNy3blpek Bo3Ayxa Bcerpga nojHUMMaeTCA BBepX.

# Mpoxogum B umkne no BUBBLES B obpaTHoM nopagke AnA ypaneHua
# n3 BUBBLES B uukne.
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245.
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248.
249.
250.

for i in range(len(BUBBLES) - 1, -1, -1):
if BUBBLES[i]['y'] == TOP_EDGE: # Yganaem JoCTuUrwme Bepxa My3blpbKu.
del BUBBLES[i]

# MopenupyeT OAMH war KonebaHWA BOAOPOCAM:
for kelp in KELPS:
for i, kelpSegment in enumerate(kelp['segments']):
# BepoATHOCTb CMeHbl konebaHuin — 1 u3 20:
if random.randint(1, 20) == 1:

if kelpSegment == "(':
kelp['segments'][i] = ")’
elif kelpSegment == ")':

kelp['segments'][i] = '('

def drawAquarium():
"""OTpucoBbIBaEM akBapuyM Ha 3KpaHe.
global FISHES, BUBBLERS, BUBBLES, KELP, STEP

# CooblweHne 0 BO3MOXHOCTM MpepBaTb OTPUCOBKY.
bext.fg('white")

bext.goto(0, 0)

print('Fish Tank, by Al Sweigart Ctrl-C to quit.', end="")

# OTpucoBbiBaeM Mys3bipbku BO3AyXa:

bext.fg('white")

for bubble in BUBBLES:
bext.goto(bubble['x"'], bubble['y'])
print(random.choice(('o', '0")), end="")

# OTpucoBbiBaeM pbI6OK :
for fish in FISHES:
bext.goto(fish['x"'], fish['y'])

# Mony4aem npaBWNbHbIK TEKCT ANA PblbKM, CMOTpAlWeEH BNeBO WAW BMNpaBo.
if fish['goingRight']:

fishText = fish['right'][STEP % len(fish['right'])]
else:

fishText = fish['left'][STEP % len(fish['left'])]

# OTpUCOBbIBAaEeM BCE CHUMBOJIbI PbIGKM MPaBUJIbHLIMU LBETaMM.
for i, fishPart in enumerate(fishText):
bext.fg(fish['colors'][i])
print(fishPart, end="'")

# OTpucoBbiBaeM BOAOPOCN:
bext.fg('green')
for kelp in KELPS:
for i, kelpSegment in enumerate(kelp['segments']):
if kelpSegment == '(':
bext.goto(kelp['x"'], BOTTOM_EDGE - i)
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254, elif kelpSegment == ')':

255. bext.goto(kelp['x'] + 1, BOTTOM_EDGE - i)
256. print(kelpSegment, end="")

257.

258. # OTpucoBbiBaemM Mecok Ha JHe:

259. bext.fg('yellow")

260. bext.goto(0, HEIGHT - 1)

261. print(chr(9617) * (WIDTH - 1), end="'"') # Draws sand.
262.

263. sys.stdout.flush() # (Heobxoaumo ANs MCNONb3ywWMX MOAYNb bext nporpamm.)
264.

265.

266. def clearAquarium():

267. """3apucoBbiBaeM BecCb 3KpaH npobenamm."""

268. global FISHES, BUBBLERS, BUBBLES, KELP

269.

270. # 3apucoBbiBaeM My3blpbKW BO3AyXa:

271. for bubble in BUBBLES:

272. bext.goto(bubble['x"'], bubble['y'])

273. print("' ', end="")

274.

275. # 3apucoBbiBaeM pblbOK :

276. for fish in FISHES:

277. bext.goto(fish['x"'], fish['y'])

278.

279. # OTpucoBbIBaeM BCe CWMMBOJIbBI TEKCTA PbloKU NPaBUIbHLIMU LBETAMU.
280. print(" ' * len(fish['left'][@]), end="")

281.

282. # 3apucoBbiBaeM BOAOPOCN:

283. for kelp in KELPS:

284. for i, kelpSegment in enumerate(kelp['segments']):
285. bext.goto(kelp['x"'], HEIGHT - 2 - i)

286. print(* ', end="")

287.

288. sys.stdout.flush() # (Heobxoaumo AnA ucrnonb3ylwWUx MoAynb bext nporpamm.)
289.

290.

291. # Ecau nporpamMma He UMNOpTUpyeTCA, a 3anyckaeTcA, NpoOU3BOAMM 3anyckK:

292. if __name__ == '__main__':

293. try:

294, main()

295. except KeyboardInterrupt:

296. sys.exit() # Ecnu HaxaTo Ctrl+C — 3aBepwaem nporpammy.

Korza BbI BBeeTe NCXOQHBII KOJ U 3aIlyCTUTE €r0 HECKOJIBKO pas, IoIpoOyiiTe 1mo-
KCITEPUMEHTHUPOBATH C BHECEHNEM B HETO M3MeHeHn . ten KacaTelbHO BO3MOKHBIX
HeOOJIbIINX M3MEHEH I BbI HalizieTe B KOMMEHTapHsX, moMedeHHbIX (!). Moskere Takke
caMu onpoOOBaTh MPUAYMAaTh, KaK CleJaTh Ceayoliee:

e j06aButh ¢ nmomoubio ASCII-rpaduku 3dMOK, TTOABJISIONIUNCS B CIydaliHbIe
MOMEHTBI BpeMEeHH Ha [1eCYaHOM JIHE;
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@ 100aBUTH KPaOOB, ABMIKYIIMXCA 110 IIECYAHOMY JAHY;

® C/esIaTh TaK, YTOOBI PHIOKY CAYYaiiHBIM 06PA30M HEHAZIOJTO YCKOPSITUCH.

UccnepnoBaHue nporpammbl

[TonpoGyiiTe HaiiTH OTBETHI HA CJEAYIOIINE BONPOCHL. ITodKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMI KOJIa W 3aITyCTHTE MPOTPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Yro 6y/1€‘T, ecan LONGEST_FISH_LENGTH = 10 B CTpOKe 51 3ameHuTH Ha LONGEST _
FISH _LENGTH =507

2. Yro Gyzet, ecu 'right': fishType[ 'right']Bcrpoke 121 3ameHuTh Ha 'right':
fishType['left']?

3. Yo Gyzert, ecu bext.fg('green') B cTpoke 249 3amMenuThb Ha bext.fg('red")?

4. Yro Gyer, ec/iu yAaauTh Wk 3aKOMMEHTHPOBATh clearAquarium() B cTpoke 927

5. Uro Oyzer, eciu bext.fg(fish[ 'colors'][i]) B cTpoke 245 3aMeHUTH Ha
bext.fg('random')?

6. Yro Oyzet, ecin random. randint (10, 60) B ctpoke 161 3ameHuTh Ha 17



3anuekad

«3amBKa» — MHOTOTIBETHAS UTPA, B KOTOPOIl UTPOKY HYKHO

3aIOJTHUTDH UTPAJTBbHYIO JIOCKY O/THUM IIBETOM, U3MEHA IIBET

JJIEMEHTA B BEPXHEM JIEBOM YTJIy, PACIIPOCTPAHSIONINNCS

Ha BCEX COCE/IHME KJETKU TOTO Ke UCXOJHOTO IBeTa. JTa

urpa aHajorudta urpe aias cmaprdonos Flood Tt!. Y nameit

MPOTPAMMBI €CTh U BEPCUs JJI CTPALAIOININX TaTBTOHI3MOM,

B KOTOPOI BMECTO IIBETHBIX 3JIEMEHTOB UCIOJIB3YIOTCS PA3JIUTHBIE

¢burypsi. B ocHoBe ee pabOTHI TEKUT PEKYPCUBHBIN AITOPUTM 3aTUBKHU JTOCKHU, aHa-

JIOTUYHBII WHCTPYMEHTaM <<6aHKa C KpaCKOIl/)D) " «3aJMBKa» BO MHOTUX ITPUJTOKEHUAX
IS PUCOBAHUSI.
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Mporpamma B gencrBumn

Ha pwuc. 28.1 mokazano, kak BBITJISAUT PE3yJabTaT BbITIoJHeHUs flooder . py.

5] CAWINDOWS\system32\cmd.exe - py floodplane.py ] X

|4§11'¥? (DR AAd I A

Moves left: 13
Choose one of (H)eart, (T)riangle, (D)iamond, (B)all, (C)lub, or QUIT:
> d

—
>0440000040VVVAL
2440000000004 ¢
240409000040 44Ve
449990004004 09 0
40000440000V S
4900004 AAVVYY
Sh00000AA VES
PPAAVALASOOAL
Ak AAAAAAVYY A
dhoe oo sodiiod
SEAVVEESLLMPSL
ass doadbranas
o MUVVVVVYYY PV,
LAYV el WYY

Moves left: 12
Choose one of (H)eart, (T)riangle, (D)iamend, (B)all, (C)lub, or QUIT:

> - w

Puc. 28.1. PesynsTatsl paboTbl mrpsl «3anMBka» B pexxmme Ans CTPAAAIOWMX
AQIbTOHU3MOM, B KOTOPOM BMECTO MPSAMOYTOJIbHAKOB AEMOHCTPUPYIOTCA GUrypbl
pasHoM GopMmbl

OnucaHme paboThbl

JlocTyHOCTD 115t JIIOJeil ¢ OrpaHMYeHHBIME BO3MOKHOCTSIMU — Cepbe3Has 1pobdemMa
B KOMITBIOTEPHBIX UTPAX, PelllaeMast Pa3JIMYHbIMU Iy TsiMU. Haripumep, 1pu 1aJibTOHU3ME,
B YaCTHOCTU CAMOIi PacIpOCTpaHeHHO! ero (hopMe — KpacHO-3eJIeHOM JIaJIbTOHU3ME,
OTTEHKU KPACHOTO U 3eJIEHOT0 KaXKyTCs YeJI0BEKY O/INHAKOBBIMU, BCJIE/[CTBUE YErO eMY
CJIOJKHO Pa3JjindyaTh UX Ha 9Kpate. Mbl MOKEM MTOBBICUTH JIOCTYITHOCTb «3aJUBKU» C T10-
MOLIBIO PEKMUMa, B KOTOPOM BMECTO Pa3/IMUHBIX IIBETOB OY/IyT 3a/1e/iCTBOBAHbI (DPUTYPBbI
pasyHoi (hopmbl. OOpaTuTe BHUMAHKE: JaKe B 9TOM PEKUME UCIIOJIb3YIOTCS 1IBETa,
TaK YTO MOKETe BOOOILE 0TKA3aThCs OT «CTAaHAAPTHOIO» PEKMMA, €CJIM XOTUTE, 1 JaKe
XOPOIIO Pa3jinvaloniue 1BeTa UrPOKU CMOTYT UTPATh B PEKUME JIJisI JaJIbTOHUKOB.
Jlydinve Bepcuu JIJist JIIO/IEN ¢ OTPAHUYEHHBIMU BO3MOYKHOCTSIMU — T€, KOTOPbIE YUUThI-
BalOT COOOpaKEHUsI JOCTYITHOCTH U3HAYAIBHO, a He JJoOABJISIOT UX II03/[Hee B KauecTBe
OTIEJBHOro pexkuMa. Takoil HoAXo CHIzKaeT TpebyeMblil 00beM KOja 1 YIIPOILAET UC-
[paBJieHue OIUOO0K B OYLyIIEM.
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B uuciie gpyrux mpobiemM JocTyIHOCTH — obectiedenne pazmepa mpugra, 10CTaTOUHOTO
JUISA JTIOJIEH € TUIOXUM 3PEHHEM, BU3YaJIbHbIE TIOJCKA3KU /ISt 3BYKOBBIX 9 (PeKToB 1 cy6-
TUTPbI K YCTHON peun Jist CJabOCIBIIIAIINX, 8 TAKKE BOSMOKHOCTD [EPEOIPe/IeIeH s
HJIEMEHTOB YIPABJICHUs Ha IPYTUe KJIABUIIH, YTOObI JIIOJM MOTJIK UTPATh B UTPHI C 10~
MOIIbIO TOJIBKO ofHoM pyku. Ha xamane Game Maker’s Toolkit ma Youtube ects cepus
suzeopoaukos Designing for Disability («IIpoektuposamue ¢ yueToM 0coObIX HOTpe6-
HOCTE#1» ), OXBATHIBAIOIINX MHOTHE aCTIEKTHI IPOEKTUPOBAHUSA UI'P C YUETOM IOCTYITHOCTH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

. Teru: 6onbwasa, bext, urpa

"""3anuBka, (c) 3n Ceitrapt al@inventwithpython.com

1
2. MHorouseTHaAa urpa, B KOTOPOW HYXHO 3amno/HUTb UrpasbHyl AOCKY OJHWM LBETOM.
3. BK/KWYaeT creunanbHbil pexum AAA UTPOKOB C [a/ibTOHU3MOM.

4. Mo moTmBam wurpbel Flood It!

5.
6
7
8
9

Koa pa3smeweH Ha https://nostarch.com/big-book-small-python-projects

import random, sys

try:
import bext

except ImportError:
print('This program requires the bext module, which you')
print(‘can install by following the instructions at')
print('https://pypi.org/project/Bext/")
sys.exit()

# 3apaeM KOHCTaHThl:

BOARD_WIDTH = 16 # (!) MonpobyiiTe 3amMeHUTb 3TO 3HayeHue Ha 4 uau 40.
BOARD_HEIGHT = 14 # (!) NonpobyiiTe 3aMeHUTb 3TO 3HayeHue Ha 4 wau 20.
MOVES_PER_GAME = 20 # (!) MonpobyiiTe 3aMeHUTb 3TO 3Ha4yeHue Ha 3 wunu 300.

# KoHCTaHTbl AnA passnyHbIX ¢Mryp, NCNonb3yemblX B pexume ANnA La/IbTOHUKOB:

HEART = chr(9829) # CumBon 9829 — '¥'.
DIAMOND = chr(9830) # CumBon 9830 — '¢'
SPADE = chr(9824) # CumBon 9824 — '4'
CLUB = chr(9827) # CumBon 9827 — '#'.
BALL = chr(9679) # CumBon 9679 — 'e'
TRIANGLE = chr(9650) # CumBon 9650 — 'A'
BLOCK = chr(9608) # Cumson 9608 — [’
LEFTRIGHT = chr(9472) # CumBon 9472 — '—'
UPDOWN = chr(9474) # CumBon 9474 — '|'
DOWNRIGHT = chr(9484) # CumBon 9484 — '’
DOWNLEFT = chr(9488) # CumBon 9488 — 'q'
UPRIGHT = chr(9492) # Cumon 9492 — 'L
UPLEFT = chr(9496) # CumBon 9496 — '

# Cnucok kopoB chr() mMoxHo HaWTu Ha https://inventwithpython.com/chr

# Bce uBeTa/dopMbl SNEMEHTOB, MCMO/b3yeMble Ha AOCKEe:
TILE_TYPES = (0, 1, 2, 3, 4, 5)

COLORS_MAP

{e:

'red', 1:

‘green', 2:'blue’,
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43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.

3:'yellow', 4:'cyan’, 5:'purple'}
COLOR_MODE = 'color mode’
SHAPES_MAP = {©: HEART, 1: TRIANGLE, 2: DIAMOND,

3: BALL, 4: CLUB, 5: SPADE}
SHAPE_MODE = 'shape mode’
def main():
bext.bg('black")
bext.fg('white")
bext.clear()
print('"''Flooder, by Al Sweigart al@inventwithpython.com

Set the upper left color/shape, which fills in all the
adjacent squares of that color/shape. Try to make the
entire board the same color/shape.''")

print('Do you want to play in colorblind mode? Y/N')
response = input('> ')
if response.upper().startswith('Y"):
displayMode = SHAPE_MODE
else:
displayMode = COLOR_MODE

gameBoard = getNewBoard()
movesLeft = MOVES_PER_GAME

while True: # OCHOBHOW LMKA WUIrpbl.
displayBoard(gameBoard, displayMode)

print('Moves left:', movesLeft)

playerMove = askForPlayerMove(displayMode)
changeTile(playerMove, gameBoard, ©, ©)
movesLeft -=1

if hasWon(gameBoard):
displayBoard(gameBoard, displayMode)
print('You have won!")
break

elif movesLeft ==
displayBoard(gameBoard, displayMode)
print('You have run out of moves!')
break

def getNewBoard():

Bo3BpawaeT accouMaTUBHLIA MacCUB C HOBOW AJocKow "3anusku".
# Ponb K/Yel urpawT KopTexu (X, y), a 3HAYeHUN — KNeTKU
# Ha COOTBETCTBYHWMX MNO3ULMAX.

board = {}

# TeHepupyem cny4vaiiHble UBeTa AN WUrpasbHON AOCKM.
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95. for x in range(BOARD_WIDTH):

96. for y in range(BOARD_HEIGHT):

97. board[(x, y)] = random.choice(TILE_TYPES)

98.

99. # [lenaeMm HeCKONbKO 3/IeMEHTOB TakKUMU Xe, KakK COCefHui.
100. # B pe3ynbTaTe MNoAy4awTCA rpynnbl 3/1eMeHTOB OAMHAKOBOro useTa/¢popmbl.
101. for i in range(BOARD_WIDTH * BOARD_HEIGHT):

102. x = random.randint(@, BOARD_WIDTH - 2)

103. y = random.randint(©, BOARD_HEIGHT - 1)

104. board[(x + 1, y)] = board[(x, y)]

105. return board

106.

107.

108. def displayBoard(board, displayMode):

109. """BbIBOAUT MrpasbHYW AOCKY Ha 3KpaH."""

110. bext.fg('white")

111. # OTOobpaxaeT BepXHWil Kpail [OCKU:

112. print (DOWNRIGHT + (LEFTRIGHT * BOARD_WIDTH) + DOWNLEFT)
113.

114. # BbiBOAMM OTAe/ibHble CTPOKWU:

115. for y in range(BOARD_HEIGHT):

116. bext.fg('white")

117. if y == @: # lNepBaa cTpoka HayuHaeTca c '>'.
118. print('>', end="")

119. else: # MNocnepywumne CTPOKM Ha4MHawTCA C 6esoil BepTUKANbHOW JIMHUM.
120. print (UPDOWN, end="")

121.

122. # BblBOAMM BCe KNeTKU AAHHOW CTPOKM:

123. for x in range(BOARD_WIDTH):

124. bext.fg(COLORS_MAP[board[(x, y)]11)

125. if displayMode == COLOR_MODE:

126. print(BLOCK, end="")

127. elif displayMode == SHAPE_MODE:

128. print (SHAPES_MAP[board[(x, y)]], end="")
129.

130. bext.fg('white")

131. print (UPDOWN) # CTpoku 3aKaH4uMBawTCA 6e/0il BepTUKANbHOW JIMHUE .
132. # BblBOAMM HWXHWWA KpaWh UrpanbHOW [OCKK:

133. print (UPRIGHT + (LEFTRIGHT * BOARD_WIDTH) + UPLEFT)
134.

135.

136. def askForPlayerMove(displayMode):

137. """NlaeM BO3MOXHOCTb WIpoKy BbI6paTb LBET BEpPXHEro nesoro snemeHTa."""
138. while True:

139. bext.fg('white")

140. print('Choose one of ', end="")

141.

142. if displayMode == COLOR_MODE:

143. bext.fg('red")

144. print('(R)ed ', end="")

145. bext.fg('green")
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146. print('(G)reen ', end="")

147. bext.fg('blue')

148. print('(B)lue ', end="")

149. bext.fg('yellow")

150. print('(Y)ellow ', end="")

151. bext.fg('cyan")

152. print('(C)yan ', end="")

153. bext.fg('purple')

154. print('(P)urple ', end="")

155. elif displayMode == SHAPE_MODE:

156. bext.fg('red")

157. print('(H)eart, ', end="")

158. bext.fg('green')

159. print('(T)riangle, ', end="'")

160. bext.fg('blue")

161. print('(D)iamond, ', end='")

162. bext.fg('yellow")

163. print('(B)all, ', end="")

164. bext.fg('cyan')

165. print('(C)lub, ', end="")

166. bext.fg('purple')

167. print('(S)pade, ', end="'")

168. bext.fg('white")

169. print('or QUIT:")

170. response = input('> ').upper()

171. if response == "'QUIT':

172. print('Thanks for playing!"')

173. sys.exit()

174. if displayMode == COLOR_MODE and response in tuple('RGBYCP'):
175. # Bo3Bpawaem HoOMep Tuna 3/eMeHTa B 3aBUCUMOCTM OT response:
176. return {'R': @, 'G"'": 1, 'B': 2,

177. 'Y': 3, 'C': 4, 'P': 5}[response]

178. if displayMode == SHAPE_MODE and response in tuple('HTDBCS'):
179. # Bo3Bpawaem Homep TWMa 3S/eMEHTa B 3aBUCUMOCTM OT response:
180. return {'H': @, 'T': 1, 'D':2,

181. '‘B': 3, 'C': 4, 'S': 5}[response]

182.

183.

184. def changeTile(tileType, board, x, y, charToChange=None):

185. """MeHsaem uLBeT/PopMy KIETKM C MOMOWbLKW aJIrOpUTMa peKypCUBHOI
186. 3anmBkmn. """

187. if x == 0 and y == 0:

188. charToChange = board[(x, y)]

189. if tileType == charToChange:

190. return # MMpocTenwuin cny4van: TOT Xe CaMblii d/IeMeHT.
191.

192. board[(x, y)] = tileType

193.

194. if x > @ and board[(x - 1, y)] == charToChange:

195. # PeKypCMBHO: MeHAEM NeBbli COCEeAHWUN DNeMeHT:

196. changeTile(tileType, board, x - 1, y, charToChange)
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197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.

def

if y > @ and board[(x, y - 1)] == charToChange:
# PeKypCMBHO: MeHAEM BEpXHWUN COCEAHWUA DNIeMeHT:
changeTile(tileType, board, x, y - 1, charToChange)

if x < BOARD_WIDTH - 1 and board[(x + 1, y)] == charToChange:
# PeKypCMBHO: MeHAEeM MnpaBbli COCEAHWUW DNEeMeHT:
changeTile(tileType, board, x + 1, y, charToChange)

if y < BOARD_HEIGHT - 1 and board[(x, y + 1)] == charToChange:
# PeKypCMBHO: MEHAEM HUXHWWA COCeAHWUW DNeMeHT:
changeTile(tileType, board, x, y + 1, charToChange)

hasWon(board):
"""Bo3BpawaeT True, ecau BCA JOCKA — OAHOro useTa/dopmbl.
tile = board[ (0, ©)]

for x in range(BOARD_WIDTH):
for y in range(BOARD_HEIGHT):
if board[(x, y)] != tile:
return False
return True

# ECnAn nporpamMma He MMNOPTUPYeTCS, a 3anyCKaeTcs, BbIMOJHAEM 3amyck:

if __name__ == '__main__':

main()

KOFI[& Bbl BBeE/leTe I/ICXOI[HI)II';I KO/l M 3allyCTUTE €TI0 HECKOJIbKO pa3, HOHpO6yI';ITe 110~
IKCIIEPUMEHTUPOBATb C BHECEHUEM B HET'O M3MEHECHUM. I/II[BI/I KacaTeJIbHO BO3MOKHbBIX
HeGOJIBIINX U3MEHEHUI Bbl HaﬁaeTe B KOMMEHTapUAX, TIOMEYEHHBIX . MozkeTe Tak:Ke
caMu HOHpO6OBaTb NIprUAyMaTh, Kak C/ieJ1aTb Cjae/lyIoniee:

® I[O6aBI/ITb JIOIIOJIHUTEJIbHbIE (bOprI 1 IIBETa;

® co3/aTh ipyrue (opMbl UTPATILHON JOCKHU, TOMUMO MPSIMOYTOJIBHOIM.,

UccnegoBaHue nporpammel

ITonpoGyiite HaiiTk OTBETHI HA CJEAYIOIINEe BONPOCHL. I10dKCIIepUMEHTUDYIITE ¢ U3-
MeHEHUsIMU KOJIa U 3aIlyCTUTE IPOrPaMMy CHOBA, YTOOBI YBUIETh, KAK OHU TIOBJIASIOT
Ha ee paboTy.

1.

Kaxoe coobienue 06 ommbKke BbI TOJyYnTe, eciin board = {} B cTpoke 92 3ame-

HuTe Ha board = []?

. Kakoe coobuienne 06 ommbke Bbl 0JyduTe, ecau return board B crpoke 105
3aMeHuTe Ha return None?

. to Gyner, ecain movesLeft -= 1 B cTpoke 76 3aMeHUTDb Ha movesLeft -= @7
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MoaenupoBaHue
necHoro noxxapa

B nanHoit mporpamme MbI MOJIETTUPYEM JIeC, IepeBbs B KOTO-

POM HETIPepBIBHO PACTYT, a 3aTeM cropafoT. Ha kaxxom atarre

MOJIEJINPOBAHIISI CYIIECTBYET paBHast 1 % BepOSTHOCTH TOTO,

YTO Ha IIyCTOM MECTE BBIPACTET /lepeBo, a Takske 1 % BeposiTHO-

CTH TOTO, YTO B JIEPEBO MOTIA/IET MOJIHUS U OHO cropuT. [Toskapsr

PacIpoCcTpaHsIOTCs Ha HETIOCPEACTBEHHO TpUJIerafolre K HeMy

NIEPEBDsI, TOATOMY HOJIEE TYCTOM JIeC CKOPee TIOCTPAIAET OT CHIILHOTO

osKapa, YeM paspekeHHbril. JlaHHas mporpaMMa Obljia CO3/IaHa MOJL BIICYATIEHHEM OT

mporpammMbl Emoji Sim Huku Keiic (Nicky Case), pasmeriernoii o agpecy http://nca-
se.me/simulating/model/.
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Mporpamma B gencremm

Ha pwuc. 29.1 nokazano, kak BBITJISAUT PE3YAbTAT BhITIOJHEHU forestfiresim. py.

%] CAWINDOWS\system32\cmd.exe - py forestfiresim.py - (]} X
A A A W A A A A AA
AAA A AA WA W A W A AAA A
A Wi A A A A A
A A AA AW A A A AA A
A A A A AA A AA AR A AA A
A A WA A W A AA A
W AA A W AAA A A A A A
A AA A A A A A A AA A AA A
12} AA A A A A AA A Al A A
A A A A A A AW A A A A
AARL WAAA A A A A A A A A A
) AA A A A AA A AAA A A A A
AA W A A A AAA A AA A AA
A AAA A AA A A A A A A
A AA A A ALA A A A A AAA A
AAA A A A A A A A AAA A A A
AA A A A AA A AW A AA
A AA A A A A AA Ad A A AA A A A
A A A A A A AAA A
AMBA A A A A AA AA A AA A
A AA A A A AAA A A AA A
A A A WA AAA AA
Grow chance: 1.@% Lightning chance: 1.9% Press Ctrl-C to quit.
v

Puc. 29.1. MogenmposaHue necHbix NOXAPOB, 3eneHbie A 0603HAYAIOT AepeBbs,
a kpacHele W — no>xxapbl

OnucaHme paboThbl

ITa mporpaMMa — TIPIMED IMEPOACEHMHO20 NOBEOEH S, TIPH KOTOPOM B3aNMOIEICTBITE
MEeK/1y TTPOCTBIMH COCTABJISTIONNMHU CUCTEMBI TIPUBOJIUT K CJIOKHBIM 3aKOHOMEPHOCTSIM.
Ha IMyCTBIX MECTaX BbIPACTAIOT IEPEBbA, MOTHUU UX ITO/[PKUTAIOT, a OTOHDb ITPEBPAIlacT
IepeBbsT 0OPATHO B MYCTOE MPOCTPAHCTBO, PACTTPOCTPAHSISICH TIPH 9TOM HA COCETHUE
nepesbst. [lombupast pazanIHyIo CKOPOCTH POCTA EPEBBEB M YACTOTY YAAPOB MOJIHHUIA,
BbI MOJKETE JJOOUTHCST PAsJUUHBIX siBJeHUA. HarpuMep, HU3Kast BEPOSITHOCTD yapa
MOJIHUU 1 BbICOKas CKOPOCTb POCTa IPUBOJAT K O6H_[I/IprIM ITOCTOAHHBIM JIECCHBIM I10-
JKapaM, TOCKOJIBKY IEPEBbST PACTIONATAIOTCS KYYHO 1 OBICTPO BHIPACTAIOT CHOBA. Huskast
JK€ CKOPOCTb POCTA /IePeBbEB ITPU BBHICOKON BEPOSITHOCTH YAPOB MOJHUM PUBOJUT
K BOBHMKHOBEHUIO HECKOJTHKUX MATEHBKUX MOKAPOB, OBICTPO MOTYXAIOMNX M3-32
OTCYTCTBUA IEPEBHEB HO6JII/ISOCTI/I. Mp1 He IIPpOrpaMMMPOBAJIN CITEITNAJIbHO HUKAKNX
MOZI0OHBIX BUJIOB TIOBEJICHSI, OHM BOZHUKAIOT €CTECTBEHHBIM 00Pa3oM B CO3/aHHOI
HaM# cHCTeMe.
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VU DDBEADDAEDNDDEAADWWWWWWWWWWNNNRNNNNNNNRRRERRRRRBR R
PO OVONOONUDNWNROLVLONIONTITDWNROOVUONOODTUDWNROUOUONOGODUDWNERO®

W o NOUVA WNRE

MozenvpoBaHue necHelX noxapos, (c) In CeeirapT al@inventwithpython.com

MMUTaLMOHHOE MOAENMpOBaHME pacrnpoCTPaHEHUA NecHbiX noxapos. Haxmute Ctrl+C
ONA OoCTaHoBa.
Mo moTuBam nporpammbl Emoji Sim Huku Keitc http://ncase.me/simulating/model/
Koa pasmeweH Ha https://nostarch.com/big-book-small-python-projects

Tern: kopoTkad, bext, umuTaumoHHoe MomenupoBaHue

import random, sys, time

try:

import bext

. except ImportError:

print('This program requires the bext module, which you")
print(‘'can install by following the instructions at"')
print('https://pypi.org/project/Bext/")

sys.exit()

. TREE =

FIRE =
EMPTY =

79

= 22

A
W

. # 3apaemM KOHCTaHThI:
. WIDTH =
. HEIGHT

. # (!) NonpobyiiTe 3aMeHUTb 3TW MapameTpbl Ha 4YTO-/NM60 B AManasoHe oT 0.0 go 1.0:

INITIAL_TREE_DENSITY = 0.20 # Ha4yanbHoe 3anoJiHeHWe neca AepeBbAMU.

. GROW_CHANCE
FIRE_CHANCE =

. def main():

0.01 # BepoATHOCTb MnpeBpalWeHna NycToro mecTta B AepeBO.
0.01 # BepoATHOCTb MonajaHuA B AepeBO MOJIHUM U ero cropaHua.

. # (!) MonpobyiTe 3ajaTb ANUTENbHOCTb May3bl paBHOW 1.0 wuaum 0.0:
. PAUSE_LENGTH

0.5

forest = createNewForest()
bext.clear()

while True: # OCHOBHOW LMK/A MpPOrpamMmbl.
displayForest(forest)

# OTAEeNbHbIA War MOALENMPOBaHUSA:
nextForest = {'width': forest['width'],

for x

'height': forest['height']}

in range(forest['width']):

for y in range(forest['height']):

if (x, y) in nextForest:
# Ecnn 3HadveHue nextForest[(Xx, y)] yxe 6b10 3apaHo
# Ha npefbigywei UTepauuu, HUYEro He Jenaem:
continue
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52. if ((forest[(x, y)] == EMPTY)

53. and (random.random() <= GROW_CHANCE)):

54. # BblpawuBaem JepeBO Ha AAHHOM MYyCTOM y4yacTke.
55. nextForest[(x, y)] = TREE

56. elif ((forest[(x, y)] == TREE)

57. and (random.random() <= FIRE_CHANCE)):

58. # MonHuA nogxuraeT 3TO Aepeso.

59. nextForest[(x, y)] = FIRE

60. elif forest[(x, y)] == FIRE:

61. # 3To pOepeBo ropwut.

62. # lpoxoAum B UMKJIe NO BCEM COCeAHWM y4acTKam:
63. for ix in range(-1, 2):

64. for iy in range(-1, 2):

65. # OroHb nepekuapiBaeTCA Ha cocefHue AepeBbA:
66. if forest.get((x + ix, y + iy)) == TREE:
67. nextForest[(x + ix, y + iy)] = FIRE
68. # [lepeBo cropeno, cTUpaem ero:

69. nextForest[(x, y)] = EMPTY

70. else:

71. # MMpocTo KonMupyem CywecTBYHWUA OO6bEKT:

72. nextForest[(x, y)] = forest[(x, y)]

73. forest = nextForest

74.

75. time.sleep(PAUSE_LENGTH)

76.

77. def createNewForest():

78. """Bo3BpalaeT acCoOUMATUBHLIA MAacCUMB B KavyecTBe HOBON CTPYKTYpbl AaHHbIX
79. ana neca."""

80. forest = {'width': WIDTH, 'height': HEIGHT}

81. for x in range(WIDTH):

82. for y in range(HEIGHT):

83. if (random.random() * 100) <= INITIAL_TREE_DENSITY:

84. forest[(x, y)] = TREE # HauuHaeTcs c pepeBa.

85. else:

86. forest[(x, y)] = EMPTY # HauuHaeTcAa C nycToro mecTa.
87. return forest

88.

89.

90. def displayForest(forest):

91. """OTobpaxaeT CTpPYKTypy QAaHHbIX ANA neca Ha 3SkpaHe."""

92. bext.goto(0, 0)

93. for y in range(forest['height']):

94. for x in range(forest['width']):

95. if forest[(x, y)] == TREE:

96. bext.fg('green')

97. print(TREE, end="'")

98. elif forest[(x, y)] == FIRE:

99. bext.fg('red")
100. print(FIRE, end="'")
le1. elif forest[(x, y)] == EMPTY:

102. print(EMPTY, end="")
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103. print()

104. bext.fg('reset') # Wcnonb3yem uBeT wpudTa MO YMONYAHUIO.

105. print('Grow chance: {}% '.format(GROW_CHANCE * 100), end='")

106. print('Lightning chance: {}% '.format(FIRE_CHANCE * 100), end="")
107. print('Press Ctrl-C to quit.")

108.

109. # Ecnv nporpaMma He uMMMOpTUpYyeTCA, a 3anyckKaeTcA, BbIMOJHAEM 3anyck:

110. if __name__ == '__main__":

111. try:

112. main()

113. except KeyboardInterrupt:

114. sys.exit() # Ecnu HaxaTo coyeTaHue knasuw Ctrl+C — 3aBepwaem
115. # nporpammy.

KOFI[S. Bbl BBE/leTe I/ICXOI[HI)Iﬁ KO/l M 3allyCTUTE €TI0 HECKOJIbKO pa3s, HOHpO6y1';IT€ 110~
IKCIIEPUMEHTUPOBATb C BHECEHUEM B HEI'O M3MEHCHU. I/II[eI/I KacaTeJIbHO BO3MOKHDBIX
HeGOJIbIINX U3MEHEHWII Bbl HafII[eTe B KOMMEHTapUAX, TIOMEYEHHBIX . MozkeTe Tak:Ke
CaNHIHOHpO6OBaTbHpHﬂyMaTb,KaKCﬂeHaTbCHEHyKHHeE

® 106aBJIATH CTyYaliHBIM 06PA30M 03epa U PEKH, UTPAIOIINE POJTb TPOTHBOMOKAP-
HBIX [IPOCEK, KOTOPbIE OTOHb HE MOXKET Ilepeceyb;

® 106aBUTH BEPOSITHOCTD TOTO, UTO OTOHB TIEPEKUHETCS ¢ JIepeBa Ha COCEIHEE;

® 106aBUTH Pa3HbIE THITBI IEPEBHEB C PAZTUIHBIMU BEPOSTHOCTSIME BO3TOPAHYIS;

® 106aBUTH PA3JIMUHBIE COCTOSTHUS TOPEHNUS IepeBa, UTOObI [TOJTHOE CrOpaHUe IepeBa
3aHUMAJIO HECKOJIBKO IIAr0OB MOJIEJTNPOBAHNUS.

UccnepoBaHme nporpammel

ITonpoGyiite HaiiTk OTBETHI HA CJEAYIOIINE BOMPOCHL. TT0aKCIIEpUMEHTUPYIITE ¢ U3-
MEHEHMSIMU KOJIa U 3allyCTHUTE IPOrpaMMy CHOBA, YTOOBI YBUAETh, KAK OHU HOBJIHSIFOT
Ha ee paboTy.

1. Yro Gyner, ecau bext.fg('green') B cTpoke 96 3aMeHnTH Ha bext.fg( ' random')?

2. Yro Oyzet, eciv EMPTY = ' ' B cTpoKe 23 3aMeHUTDH Ha EMPTY = '.'?

3. Yro Oyzert, ecu forest.get((x + ix, y + iy)) == TREE B cTpoKe 66 3aMeHuThH Ha
forest.get((x +ix, y +iy)) == EMPTY?

4. Yto Gymer, eciau nextForest[(x, y)] = EMPTY B cTpoke 69 3aMeHUTH Ha
nextForest[(x, y)] = FIRE?

5. Yro Gyzxer, ecm forest[(x, y)] = EMPTY B crpoke 86 3ameHuUTh Ha forest[ (X,
y)] = TREE?



YeTuipe B psf

B 9710it KTaccuueckoil HACTOJBHOI Urpe ¢ OTOPAChIBAHUEM
UTPOBBIX IJIEMEHTOB /IJIS1 IBYX UTPOKOB HeO6XO,[[I/IMO BBICTPO-
WUTb YETBIPE AJIEMEHTA B PsiJi TOPU3OHTAIBHO, BEPTUKAIHLHO
WJIW TI0 IMATOHAJIN, HE JIAB CONEPHUKY CEJATh TO Ke CaMoe.
Jlannas urpa anasornyta urpe Connect Four («Coenunn ue-
TBIPE» ) WU «KPECTUKU-HOMUKU HAa OECKOHEUHOM TI0JIE>.

Mporpamma B aencTBumn
PeSy.TIbTaT BBINIOJIHEHUA fourinarow. py BBITVIAAWUT CJICAYIONIUM O6p3.30MI
Four in a Row, by Al Sweigart al@inventwithpython.com

--COKpaujeHo- -
1234567

Player X, enter a column or QUIT:
> 3
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1234567

Player O, enter a column or QUIT:
> 5

- -COKpaueHo- -

Player O, enter a column or QUIT:
> 4

1234567

| XXX.x0. |
| 0000X0. |
| 000X0X. |
| OXXXOXX |

Player O has won!

OnucaHme paboThbl

CTpyKTypa IporpamMm B TIPOEKTaX HACTOJBHBIX UTP B 3TOM KHUTE MOX0KA 1 00OBIYHO
BKJIIOYAET aCCOLUATUBHBIM MacCUB UM CIIUCOK [JJIs XpaHEHUS COCTOSHUA JOCKHU,
hyHKINIO getNewBoard(), BO3BPAIMIAIOIILYIO CTPYKTYPY AAHHBIX [T TOCKH, (DYHKIINIO
displayBoard() A/d BU3yaIu3aluy CTPYKTYPbL JAHHBIX /14 JOCKU HA SKpaHe U T. J.
MoskeTe IocMOTpeTb Ha IIpoYMe IIPOEKThl B JaHHON KHUTE C TETOM HACMOJbHASL UZPa
1 CPABHUTD UX IPYT C JIPYTOM, OCO66HHO €CJIN IVTAaHUPYETE CaMU ITHUCATh CBOU IIPOTPAMMbI
JUI HAaCTOJbHBIX UTP.

1. """YeToipe B pag, (c) dn CeeirapTt al@inventwithpython.com

2. Wrpa c oTbpacbiBaHMeM UrpoOBbIX 3/IEMEHTOB, Tpebyilasa BbICTPOUTH

3. 4eTbipe B pAfd, aHanoruyHo urpe Connect Four

4. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
5. Teru: 6onbwan, urpa, HacToNbHaA urpa, ana AByx urpokos"™""

6. import sys

7

8

9

. # KOHCTaHTbl, Heobxoaumble ANA OTOBPaXEHWUA LOCKM:

. EMPTY_SPACE = '.' # To4kM cYMTaTb npowe, 4em npobesnsl.
10. PLAYER_X = 'X'
11. PLAYER_O = 'O’

12.
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13. # He 3abyabTe nomeHAaTb displayBoard() & COLUMN_LABELS, ecnu meHseTe BOARD_WIDTH.
14. BOARD_WIDTH = 7

15. BOARD_HEIGHT = 6

16. COLUMN_LABELS = ('1', '2', '3', '4', '5', '6', '7')

17. assert len(COLUMN_LABELS) == BOARD_WIDTH

18.

19.

20. def main():

21. print("""Four in a Row, by Al Sweigart al@inventwithpython.com
22.

23. Two players take turns dropping tiles into one of seven columns, trying
24. to make four in a row horizontally, vertically, or diagonally.

25, """)

26.

27. # HaymMHaem HOBYW wuUrpy:

28. gameBoard = getNewBoard()

29. playerTurn = PLAYER_X

30.

31. while True: # Oyepeib UrpaTb OAHOTO U3 UIPOKOB.

32. # OTobpaxaem AOCKY W JaeM UrpoKy BO3MOXHOCTb cAenaTb XOA:

33. displayBoard(gameBoard)

34. playerMove = askForPlayerMove(playerTurn, gameBoard)

35. gameBoard[playerMove] = playerTurn

36.

37. # MNpoBepseM, BbIMIpan AU UrpoK WM He LOCTUTHYTa JIM HUYbA:

38. if isWinner(playerTurn, gameBoard):

39. displayBoard(gameBoard) # OTobpaxaem AOCKY OAWH MOCNeAHWin pas.
40. print('Player ' + playerTurn + ' has won!")

41. sys.exit()

42. elif isFull(gameBoard):

43. displayBoard(gameBoard) # OTobpaxaem JOCKY OAWH MOCNeAHWi pas.
a4. print('There is a tie!')

45, sys.exit()

46.

47. # lepexon xo4a K APYroMy Wrpoky:

48. if playerTurn == PLAYER_X:

49. playerTurn = PLAYER_O

50. elif playerTurn == PLAYER_O:

51. playerTurn = PLAYER_X

52.

53. def getNewBoard():

54. """Bo3BpalaeT acCoOUMATUBHLIN MacCuMB, COOTBETCTBYHIWMIA UrpanbHOW JOCKe
55. ona Connect Four.

56.

57. Knwyamn cnyxat kopTexu (columnIndex, rowIndex) u3 AByX LefblX Yucen,
58. a 3HAYeHUAMM — OLHO U3 CTPOKOBbLIX 3HayeHuin 'X', '0' wam '.' (nycToe
59. mecTo)."""

60. board = {}

61. for columnIndex in range(BOARD_WIDTH):

62. for rowIndex in range(BOARD_HEIGHT):

63. board[ (columnIndex, rowIndex)] = EMPTY_SPACE
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64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.

113.
114.

def

def

return board

displayBoard(board):
"""OTobpaxaeT AOCKY W BCe KNETKWU Ha 3KpaHe.

MoaroToBKa CnuUcka ANA nepefayn B CTpokoBbii MeTon format()

Ans wabnoHa [OCKU. B 3TOM Cnucke XpaHATCA BCE KNETKM JOCKM

(¥ nycTble y4yacTKW) cneBa HampaBo, CBepXy BHU3:'''

tileChars = []

for rowIndex in range(BOARD_HEIGHT):

for columnIndex in range(BOARD_WIDTH):
tileChars.append(board[ (columnIndex, rowIndex)])

# OTobpaxaem AOCKY:
print("""
1234567

+
OO
OO OO
OO0
OO
OO OO
OOOGO 00

|
R +""" . format(*tileChars))

askForPlayerMove(playerTile, board):
"""NlaeM BO3MOXHOCTb Wrpoky BblbpaTb cTonbey Ha Aocke
ONA pa3MeleHus d/eMeHTa.

Bo3BpawaeT kopTex (cTonbeu, CTpoKa), B KOTOPLIA MOMajeT 3NEMEHT.
while True: # 3anpawuBaem urpoka, noka He 6yaeT cAenaH AONYCTWUMbIA XOA.
print('Player {}, enter a column or QUIT:'.format(playerTile))

response = input('> ').upper().strip()

if response == "'QUIT':
print('Thanks for playing!"')
sys.exit()

if response not in COLUMN_LABELS:
print('Enter a number from 1 to {}.'.format(BOARD_WIDTH))
continue # CHOBa cnpawvBaem y WUrpoka Xoa.

columnIndex = int(response) - 1 # -1 for ©-based the index.

# Ecnu cTonbel 3amosiHeH, CHOBa 3anpawvBaeM XOn4:

if board[(columnIndex, ©)] != EMPTY_SPACE:
print('That column is full, select another one.')
continue # CHOBa cnpawuBaem y Urpoka Xoa.

# HayuHaAa cHM3Yy, uwem nepsblii MyCTOW Y4acToOK.
for rowIndex in range(BOARD_HEIGHT - 1, -1, -1):



166 MpoexT 30. Yetuipe B pag

115. if board[(columnIndex, rowIndex)] == EMPTY_SPACE:
116. return (columnIndex, rowIndex)

117.

118.

119. def isFull(board):

120. """Bo3BpawaeT True, ecau B ~board’ HeT NycTbiX y4acTKOB,

121. B MPOTUBHOM cny4ae Bo3BpawaeT False."""

122. for rowIndex in range(BOARD_HEIGHT):

123. for columnIndex in range(BOARD_WIDTH):

124. if board[(columnIndex, rowIndex)] == EMPTY_SPACE:
125. return False # Hawnu nycTol y4acTok u Bo3Bpawaem False.
126. return True # Bce y4YacTKu 3anoJiHeHbl.

127.

128.

129. def isWinner(playerTile, board):

130. """Bo3BpawaeT True, ecan "playerTile® copepxuT B OAHOW CTpoke
131. Ha “board™ 4eTbipe anemMeHTa B pAaf, WHaye Bo3BpawaeT False.™™"
132.

133. # MpoxoauMm no BCeil AOCKe B MOMCKaX 4YeTblpeX B pAL:

134. for columnIndex in range(BOARD_WIDTH - 3):

135. for rowIndex in range(BOARD_HEIGHT):

136. # MweMm ropusoHTanbHble YeTblpe B pAA, ABUraAcCb BrpaBo:
137. tilel = board[(columnIndex, rowIndex)]

138. tile2 = board[(columnIndex + 1, rowIndex)]

139. tile3 = board[(columnIndex + 2, rowIndex)]

140. tile4 = board[(columnIndex + 3, rowIndex)]

141. if tilel == tile2 == tile3 == tiled4 == playerTile:
142. return True

143.

144. for columnIndex in range(BOARD_WIDTH):

145. for rowIndex in range(BOARD_HEIGHT - 3):

146. # Nwem BepTuKanbHble 4YeTbipe B pAn, ABUradaCb BHUS:
147. tilel = board[(columnIndex, rowIndex)]

148. tile2 = board[(columnIndex, rowIndex + 1)]

149. tile3 = board[(columnIndex, rowIndex + 2)]

150. tile4 = board[(columnIndex, rowIndex + 3)]

151. if tilel == tile2 == tile3 == tile4 == playerTile:
152. return True

153.

154. for columnIndex in range(BOARD_WIDTH - 3):

155. for rowIndex in range(BOARD_HEIGHT - 3):

156. # Nwem YeToipe B pAAd, ABUraacb BNpaBO BHU3 MO AMAroHanu:
157. tilel = board[(columnIndex, rowIndex)]

158. tile2 = board[(columnIndex + 1, rowIndex + 1)]

159. tile3 = board[(columnIndex + 2, rowIndex + 2)]

160. tile4 = board[(columnIndex + 3, rowIndex + 3)]

161. if tilel == tile2 == tile3 == tile4 == playerTile:
162. return True

163.

164. # Wwem deTbipe B pAAd, ABUraacCb BNEBO BHU3 MO AMAroHanu:

165. tilel = board[(columnIndex + 3, rowIndex)]
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166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.

tile2 = board[(columnIndex + 2, rowIndex + 1)]
tile3 = board[(columnIndex + 1, rowIndex + 2)]
tile4 = board[(columnIndex, rowIndex + 3)]
if tilel == tile2 == tile3 == tile4 == playerTile:
return True
return False

# Ecnn nporpamMma He MMMOpPTUpPYeTCA, a 3amnyckaeTcs, MPOU3BOAMM 3amnyck:
if _ name__ == "
main()

__main__":

Korza BbI BBeieTe NCXOMHBIN KO U 3alyCTUTE €r0 HECKOJBKO pas, MompoOyiiTe mo-
KCIIEPUMEHTHUPOBATH C BHECEHWEM B HETO M3MeHeHU . en KacaTelbHO BO3SMOKHBIX
HeOOJIbITNX UBMEHEHWI BBl HalijleTe B KOMMEHTApHUAX, TIoMedeHHbIX (). MoxkeTe Taksxke
caMu MoMmpoOOBATh MPUAYMATh, KaK CEJaTh CIeayolee:

CO31aThb BAPDUAHTDBI «TPU B PAL»> U <IIATH B PAI»;
CO31aTb BapyaHT Z[aHHOfI WTPHI /IJIA TPEX UTPOKOB;

MO0ABUTH «KOKEPHDIH» TEMEHT, CIyYalHBIM 00PA30M TIPOMAIAIONIHH TOCTe
XOJIOB BCEX UTPOKOB, KOTOPBIIT MOXKET MCIONH30BATD JI0O0H U3 UTPOKOB;

100aBUTH «3a0JIOKMPOBAHHBIE> DJIEMEHTDI, He JOCTYITHBIE /IS UCIOJIb30BAHM
HUKOMY U3 UTPOKOB.

UccnepoBaHme nporpammesl

IMompoGyiite HaiiTH OTBETHI HA CJEAYIOIINE BOTPOCHL. [109KCIIEpUMEHTUPYIITE ¢ U3-
MEHEHHUSIMU KOJIA U 3allyCTUTE IPOrPaMMYy CHOBA, YTOOBI YBUIETh, KAK OHU MOBJIHSIIOT
Ha ee pabory.

1. Yo Gyner, ecai PLAYER_O = 0" B ctpoke 11 3ameHuUTh Ha PLAYER_O = 'X'?

. Uto Gyner, ecau return (columnIndex, rowIndex) B cTpoke 116 3aMeHUTH Ha
return (columnIndex, 0)?

. Uto Gyzer, ecaiv response == 'QUIT' B cTpoke 98 3aMeHITh Ha response = 'QUIT'?

4. Kakoe coobuieHune 06 ormmbKe BbI TosyunTe, eciau tileChars = [] B cTpoke 72

3aMeHnTe Ha tileChars = {}?



Yragan uucno

«¥Yramait yncio» — Kjaccmdeckas Urpa, Ha KOTOPOU Haun-

HAIOL[Ke MOIYT HOIPAKTUKOBATHCA B IIPOrPAMMUPOBAHUN.

B sT0it UTpe KOMIIBIOTEP 3ara/lbIBaeT CIyJdaitHoe 9ucyio oT 1

10 100. Y urpoka ectb 10 mombITok yragats ero. [Tocie kaxmoit

13 MOTBITOK KOMIIBIOTEP TOBOPUT UTPOKY, 6OJIb]_He MNJI1 MEHDbIIIE
3aTaIaHHOTO 9TO YUCJIO.

Mporpamma B aencTBumn
PeSyJIbTaT BbIITOJIHEHUA guess . py BBITVIAANUT CJACAYIONIUM O6p330MI
Guess the Number, by Al Sweigart al@inventwithpython.com

I am thinking of a number between 1 and 100.
You have 10 guesses left. Take a guess.

> 50

Your guess is too high.

You have 9 guesses left. Take a guess.

> 25

Your guess is too low.

--snip--

You have 5 guesses left. Take a guess.
> 42

Yay! You guessed my number!
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OnucaHme paboThbl

B mporpamme «Yraaii uncio» NCroib3yerest HeCKOJIbKO Ga30BbIX UJEH MPOrpaMMUpOBa-
HUST: TIUKJIBL, OTiepaTopsl if-else, (hyHKINY, BBI3OBBI METO/IOB U CJTy4aiiHble uncsia. MomyJb
random si3bika Python mosBoJisieT reHeprpoBaTh MCEBAOCTyYalHbIC YHCTa — YHCIIA, BbI-
TIAAAIINE CIyYailHbIMU, HO HA CAMOM JieJie TAKOBBIMU He sBJidioluecs. [enepupoBaTh
HICEeB/IOC/IyYaliHbIE YHCJIa KOMIILIOTEPY IPOIIle, YeM JeCTBUTEIbHO CIydaliHble, 1 OHU
CUUTAIOTCS «/IOCTATOYHO CIYYaHBIMU» 711 TAKMX MPUJIOKEHUI, KaK KOMIIbIOTEPHBIE
UTPBI M HEKOTOPBIE HAYUYHbIE MOJICJIH.

Mopuysib random si3bika Python renepupyer mceBpocydaiiHbie Yuca, UCXOMIS U3 3a-
JAHHOTO HAYAJIbHOTO 3HAYEHNUs, ¥ BCE TTOCJIE/I0BATEIbHOCTH TICEBAOCTYIAHBIX YHCe,
CTeHEPUPOBAHHBIX HA OCHOBE OJIHOTO HAYAJIbHOTO 3HAUEHUsT, OyyT ofinHakoBbl. Harpu-
Mep, BBEIINTE CIIEYIONTIE KOMAHIbI B MHTEPAKTUBHYIO KOMAHIHYIO 0O0JIOUKY:

>>> import random

>>> random.seed(42)

>>> random.randint(1, 10); random.randint(1, 10); random.randint(1, 10)
2

1

5

Econ iepesanyctuth KOMaHAHYIO 060J0UKY U BBITIOJIHUTE ATOT KOl CHOBA, TO GY/IyT cre-
HEPUPOBAHbI T€ JKe TICEB0CTyYaiiHble ynca: 2, 1, 5. Kommbroreprast urpa Minecraft re-
HEpUPYET CBOM TICEBIOCTyYaiiHble BUPTYyaJIbHbIe MUPbI HA OCHOBE HAuaJIbHBIX 3HAYCHUI,
MO03TOMY PA3JIMYHbIe UTPOKU MOTYT BOCCO3/IATH OJIUH U TOT K€ MUP, BOCIIOJIb30BABIINCH
OJTHUM HAa4YaJIbHBIM 3HAYCHHUEM.

1. """Yragait yucno, (c) 3n Ceeitrapt al@inventwithpython.com

2. YrapaiTe 3arajaHHoe 4UC/IO MO MoAcCKasKaM.

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
4. Tern: Kpowe4Haa, ANA HayYuHawwmx, urpa"""

5.

6. import random

7.

8.

9. def askForGuess():

10. while True:

11. guess = input('> ') # BBeauTe CBOe MpeanosioXeHue.

12.

13. if guess.isdecimal():

14. return int(guess) # MNpeobpa3yem CcTpokoBoe NpepcTaBfeHue
15. # npeAnosoOXeHUA B 4YMCAO.

16. print('Please enter a number between 1 and 100.")

17.

18. print('Guess the Number, by Al Sweigart al@inventwithpython.com')
19. print()

20. secretNumber = random.randint(1l, 100) # Bblbupaem cny4aitHoe 4ucno.
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21. print('I am thinking of a number between 1 and 100.')

22.

23. for i in range(10): # Y urpoka ecTb 10 MOnMbITOK.

24. print('You have {} guesses left. Take a guess.'.format(10 - i))
25.

26. guess = askForGuess()

27. if guess == secretNumber:

28. break # Ecnum 4ucno yrajgaHo — BbIXOAMM U3 LMKAA.

29.

30. # Jlaem noAackasky:

31. if guess < secretNumber:

32. print('Your guess is too low.')

33. if guess > secretNumber:

34. print('Your guess is too high.')

35.

36. # PackpbiBaem pesysbTaThl:

37. if guess == secretNumber:

38. print('Yay! You guessed my number!")

39. else:

40. print('Game over. The number I was thinking of was', secretNumber)

Korma BbI BBemeTe MCXOMHBIN KO 1 3aMYCTUTE €T0 HECKOIBKO pa3, MompobyiiTe 1mo-
9KCIIEPUMEHTHPOBATH C BHECeHUeM B Hero uaMenenuil. Mokere Takyke caMu IIOIIPO-
6OBaTDH MPUAYMATD, KaK CAEMATh CIeAyIOTIee:

® co3/aTh UTPY «Yragait OYKBYy», MOACKa3KK B KOTOPOIT OCHOBAHbBI Ha aJI(haBUTHOM
nopsiake OyKB;

® cjeJaTh Tak, 4yTOOLI B [MO/ICKA3KaX IT0CJIE KasK/IOM TTOITBITKU BBIBOJANJIOCH «TEILIees
NI «X0JI0JJHEEe», B 3aBUCHMMOCTHU OT HPEZ[I:IJIyU_[eﬁ TIOMBITKKN UTPOKaA.

UccnepoBaHne nporpammel

IMompobyiite HAliTH OTBETHI HA CJEAYIOININHE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ 13-
MEHEHUSIMU KOJIA U 3aIlyCTUTE POrPAMMY CHOBA, YTOOBI YBUJIETD, KAK OHU TOBJIUASIOT
Ha ee paboTy.

1. Yo Gyzer, ecam input('> ') B ctpoke 11 3aMeHUTH Ha input(secretNumber)?

2. Kaxkoe coobiienne 06 onrbke Bbl IOJIyYNTe, €CJIK return int(guess) B cTpoke 14
3aMeHHTe Ha return guess?

3. Yro Oyzer, eciiu random. randint(1, 100) B crpoke 20 3aMeHUTh Ha random. ran-
dint(1, 1)?

4. 9ro Gyner, eciii format(10 - i) B cTpoke 24 3aMeHUTH Ha format(i)?

5. Kakoe coobienue 06 ormunbKe Bbl IOJYYUTE, ECITH guess == secretNumber B cTpo-
ke 37 3aMeHUTe Ha guess = secretNumber?



MpocTak

MOJXONT JIJIA HAaYMHAIOIUX.

Mporpamma B gencreum

Pesyuibrat BblOJIHEHMsI gullible. py BBITISAANT CJELYIOIUMM 0OPasOM:

Gullible, by Al Sweigart al@inventwithpython.com

Do you
>y

Do you
>y

Do you
> yes

Do you
> YES

Do you
> TELL

"TELL ME HOW TO KEEP A GULLIBLE PERSON BUSY FOR HOURS"

want to know how to keep a gullible person busy for
want to know how to keep a gullible person busy for
want to know how to keep a gullible person busy for
want to know how to keep a gullible person busy for

want to know how to keep a gullible person busy for
ME HOW TO KEEP A GULLIBLE PERSON BUSY FOR HOURS

response.
Do you want to know how to keep a gullible person busy for hours? Y/N

>y

hours? Y/N

hours? Y/N

hours? Y/N

hours? Y/N

hours? Y/N

is not a valid

B 21011 KOPOTKOH 1 ITPOCTOI ITpOorpamMMe Bbl U3YUUTE TalfHOe
TOHKOE UCKYCCTBO 3aHTPUTOBATh IIPOCTaKa HA MHOTHE Yachl.
S He crany packpsIBaTh 3/1ech cosb HIyTku. IIpocto ckomnn-
pyiiTe ko 1 3amycTute ero. JlaHHBIN ITPOEKT 3aMevaTebHO

yes/no
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Do you want to know how to keep a gullible person busy for hours? Y/N
>y

Do you want to know how to keep a gullible person busy for hours? Y/N
>n

Thank you. Have a nice day!

Onucanme paboThbl

Jliist yio6CTBA UCTIOTb30BAHUST BAIITU IIPOTPAMMBI JI0JIKHBI CTPEMUTHCST WHTEPIIPETHPO-
BaTh I1eJIBII CIIEKTP JJAHHBIX, KOTOPbIE MOKET BBECTH 110JIb30BaTesb. Hampumep, rannas
IporpaMma 3a/1aeT MoJIb30BaTeIi0 BOIIPOC, TPEeNoaralolniii OTBeT THUIA «/a/HeT», HO
UTPOKY Oy/IET TIPOTIe BBECTH y WJIM h BMECTO MOJIHBIX ¢JI0B. [IporpaMma Takyke moHH-
MaeT, YTO XOUeT I10JIb30BaTellb, ecJn HaxaTa kiaaBuia Caps Lock, TOCKOIbKY BbI3bIBAET
CTPOKOBBIN MeTO/T lower () /IJIs1 BBEJIEHHOTO UTPOKOM CTPOKOBOTO 3HaueHMs. TakuMm
obpasom, 'y', 'yes', 'Y', 'Yes' U 'YES' MHTEPIPETUPYIOTCS IPOTPAMMON OJNHAKOBO.
To xe camoe OTHOCUTCS M K OTPUIIATEIbHOMY OTBeETY T10JIb30BaTe .

1. """MpocTak, (c) dn CeeitrapT al@inventwithpython.com

2. Kak 3auMHTpuroBaTb MpocTaka Ha MHOruMe 4Yacbl (nMporpamma-wyTKa).

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects

4. Tern: Kpowe4yHaa, ANA HayYuHawwmx, tomop"""

5.

6. print('Gullible, by Al Sweigart al@inventwithpython.com"')

7

8. while True: # OCHOBHON UWKA MpPOrpammbl.

9 print('Do you want to know how to keep a gullible person busy for
hours? Y/N")

10. response = input('> ') # Monyyaem oTBeT nosb3oBaTenA.

11. if response.lower() == 'no' or response.lower() == 'n':

12. break # B cny4ae "no" BbIXOAMM W3 UMKAA.

13. if response.lower() == 'yes' or response.lower() == 'y':

14. continue # B cnyyae "yes" npojonxaem C Hayana uukna.

15. print('"{}" is not a valid yes/no response.'.format(response))

16.

17. print('Thank you. Have a nice day!")

UccneposaHmne nporpammel

IMompoGyiite HAiTH OTBETHI HA CJEAYIONINE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ U3-
MEHEHUSIMU KOJ[a U 3aIlyCTUTE TIPOTPAMMY CHOBA, YTOOBI YBU/IETD, KAK OHU TIOBJIASIOT
Ha ee paboTy.

1. Yo Gyzer, ecin response. lower() == 'no' B cTpoke 11 3ameHUTh Ha respon-
se.lower() !="'no'?

2. Yro 6yzet, ec while True: B cTpoKe 8 3aMeHUTh Ha while False:?



MuHu-urpa co B3/IoOMOM

B aT0ii BTpe UTPOK OJI’KEH B3JIOMATh KOMIBIOTED, YTajlaB

CJIOBO U3 ceMu OYKB, UCIIOIb3YEMOE B KAYECTBE CEKPETHOTO

napoJsst. biiokn maMsTH KOMOBIOTEpPA BBIIAIOT BO3MOKHBIE

CJIOBA,  UTPOK IMOJIyYaeT TOICKa3KN OTHOCUTENBHO TOTO, Ha-

CKOJIbKO OJIM3KU €ro JOTaAKN K MpaBUIbHOMY TapoJsio. Ha-

npumep, ecau cexkpetubiii maposb — MONITOR, a urpok BBex

CONTAIN, noackaska Oyzer cogepxkarh HHGOPMALUIO O COBIAACHUN

nByX us cemu 6ykB, mockoabky 1 MONITOR, u CONTAIN conepsxar 6ykssl O u N —

BTOPYIO U TPETHIO COOTBETCTBEHHO. JTA UTPA HATIOMITHAET ITPOEKT 1 U UTPY € B3JIOMOM
B cepun KoMibiorepHbix urp Fallout.

Mporpamma B gencreum
PesyubraT BoITIOTHEHUST hacking. py BBITJSIANUT CIELYIOIIAM 0OPa3oM:

Hacking Minigame, by Al Sweigart al@inventwithpython.com
Find the password in the computer's memory:

0x1150 $],>@|~~RESOLVE~ 0x1250 {>+)<!?CHICKEN,%
Ox1160 }@%_-:;/$~(|<|!( 0x1260 .][})?#@HADDRESS
0x1170 ;) ][#?<&~$~+8&}} 0x1270 ,#=)>{-;/DESPITE
0x1180 %[ !]{REFUGEE@?~, 0x1280 }/.}!-DISPLAY%%/
0x1190 _ [ %[@}"<_+{_@%~ 0x1290 =>>, 1 *%?_2@+{%#.
0x11a@ )?~/)+PENAltY?-= 0x12a@ >[, ?*#IMPROVE@$/

- -COKpaueHo- -
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Enter password: (4 tries remaining)
> resolve

Access Denied (2/7 correct)

Enter password: (3 tries remaining)
> improve

ACCESS GRANTED

OnucaHme paboThbl

B nasBanum aToii UTPBI YIIOMUHAETCS B3JI0M, HO HIKAKOTO HACTOSIIET0 B3JIOMa He MPo-
ucxoaut. Eciiit 651 MbI TIPOCTO MEPEUNCTUIN Ha 9KPaHe BO3MOKHBIE CT0BA, TO UTPOBOI
nporiece ocracst 6br TakuM ke. OTHAKO KOCMETUYECKUE TOTOTHEHUsT, MUTHPYIOIIHE
GaHKH! MaMSATH KOMITBIOTEPA, TPU/IAI0T BOCXUTUTEIBHOE OILYIIEHIE B3JIOMA KOMITBIOTEPA.
Buumanue K HioaHCcaM U BIIEYATJICHUIO TOJB30BATENST OT PabOTHI ¢ MPOTPAMMOii mpe-
BpalllaeT IIPOCTYIO ¥ CKYYHYIO UTPY B IIO-HACTOSIIEMY YBJIEKATEIBHYIO.

"""MuHm-urpa co B3nomMom, (c) 3n Ceeirapt al@inventwithpython.com

. MuHM-urpa co B3nomom u3 Fallout 3. Haiaute cemnbykBeHHOe CNOBO-NApOb
C MoMolblo MOACKA30K, BO3BpaWaemblX MpU KaxAoi MonbiTke yragaTb ero.

Kon pasmeweH Ha https://nostarch.com/big-book-small-python-projects
Terun: 6onbwasa, rpa¢uka, urpa, ronososomka"""

. # NpumedaHue: pna 3Toil mporpammbl Heobxopaum ¢aitn sevenletterwords.txt.
. # CkayaTb ero MoxHo Ha https://inventwithpython.com/sevenletterwords.txt

W oONOUTLEA WNBRE

iy
(o)

import random, sys

=
[

12. # 3agaeM KOHCTaHThI:

13. # 3anonHWTeNnb MyCOpPHbIMM CMMBONAMU AnA "namMaTWM KomnbioTepa™.

14. GARBAGE_CHARS = '~!@#$%°&*()_+-={}[1];:,.<>?/"

15.

16. # 3arpyxaem cnucok WORDS u3 TekcToBOro daitfia ¢ ceMubyKBEHHbIMU CNOBaMM.
17. with open('sevenletterwords.txt') as wordListFile:

18. WORDS = wordListFile.readlines()

19. for i in range(len(WORDS)):

20. # MNpeobpa3yem Kaxaoe C/IOBO B BEPXHWUN perucTp U yhandem CUMBOJI HOBOW CTPOKM
21. # B KOHUe:

22.

23. WORDS[i] = WORDS[i].strip().upper()

24. def main():

25. """3anyck opHOM wurpel co B3siomom."""

26. print('''Hacking Minigame, by Al Sweigart al@inventwithpython.com

27. Find the password in the computer's memory. You are given clues after
28. each guess. For example, if the secret password is MONITOR but the

29. player guessed CONTAIN, they are given the hint that 2 out of 7 letters
30. were correct, because both MONITOR and CONTAIN have the letter O and N
31. as their 2nd and 3rd letter. You get four guesses.\n''")

32. input('Press Enter to begin...')

33.
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34.
35.
36.
37.
38.
39.
40.

41

42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

def

gamelWords = getWords()

# "MNamATb KomnbloTepa" — TONbKO ANA BUAA, HO BbIrNAAUT KpyTO:
computerMemory = getComputerMemoryString(gameWords)
secretPassword = random.choice(gameWords)

print(computerMemory)
# HauMHaem C 4YeTblpex OCTABWMXCH TMOMLITOK M MOCTEMEeHHO YMEeHbLAeM
# MX KO/NMYecCTBO:
for triesRemaining in range(4, 0, -1):
playerMove = askForPlayerGuess(gameWords, triesRemaining)

if playerMove == secretPassword:
print(fACCESS GRANTED")
return

else:

numMatches = numMatchinglLetters(secretPassword, playerMove)
print('Access Denied ({}/7 correct)'.format(numMatches))
print('Out of tries. Secret password was {}.'.format(secretPassword))

getWords():
"""Bo3BpawaeT CMMCOK M3 12 CNOB — BO3MOXHbIX Maposen.

CekpeTHblii naponb 6yaeT MepBbIM CJIOBOM B CMNUCKeE.

Pagu 4YecTHO Mrpbl Mbl MOMbITaEMCA rapaHTMPOBATb Ha/auyue CIOB
C pas/INYHbIM KONMYECTBOM COBMAAawWMX C naponem byks."""
secretPassword = random.choice(WORDS)

words = [secretPassword]

# Haxopum ewe fBa c/ioBa; KOJWYeCTBO coBMajawwmx 6Oyks — 0.
# "< 3" nNoToMy, 4YTO CeKpeTHblii Napofb YyXe BXOAMT B CMUCOK CNOB.
while len(words) < 3:
randomiWord = getOneWordExcept(words)
if numMatchinglLetters(secretPassword, randomWord) ==
words . append(randomiWord)

# Haxogum fgBa cnoBa, Yy KOTOpbIX COBnagaeT Tpu OyKBbl
# (HO npekpawaem MouMcK mnocne 500 MOnbiITOK, ecnuM He yAanoCb HainTwu).
for i in range(500):
if len(words) ==
break # Hawnu nATb CN0OB, TakK YTO BbIXOAUM W3 UUKANA.

randomiWord = getOneWordExcept(words)
if numMatchinglLetters(secretPassword, randomWord) == 3:
words.append(randomiWord)

# Haxonum no KkpailHeil Mepe cCeMb C/OB, Y KOTOpbIX COBMajaeT XoTA 6bl ofHa
# 6bykBa (HO nMpekpawaem Mouck mnocse 500 MombLITOK, ec/in He yAanocb HanTh).
for i in range(500):
if len(words) == 12:
break # Hawnu 7 wnu 6onee cnoB, Tak 4YTO BLIXOAUM W3 LMKAA.

randomWord = getOneWordExcept(words)
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85. if numMatchinglLetters(secretPassword, randomWord) != 0:
86. words . append(randomWord)
87.
88. # JlobaBnAaem nwbble cnydvaiiHble cnioBa, 4To6b BCero ux 6eio 12.
89. while len(words) < 12:
90. randomWord = getOneWordExcept(words)
91. words.append(randomiWord)
92.
93. assert len(words) == 12
94. return words
95.
96.
97. def getOneWordExcept(blocklist=None):
98. """Bo3BpawaeT ciy4vaitHoe cnoBo M3 cnucka WORDS, He Bxogawee B blocklist."""
99. if blocklist == None:
100. blocklist = []
101.
102. while True:
103. randomWord = random.choice(WORDS)
104. if randomWord not in blocklist:
105. return randomWord
106.
107.
108. def numMatchingLetters(wordl, word2):
109. """Bo3BpawaeT 4uCno coBnajawwmMx O6YKB B yKa3aHHbIX AByX cnoBax."""
11e. matches = 0@
111. for i in range(len(wordl)):
112. if wordl[i] == word2[i]:
113. matches += 1
114. return matches
115.
116.
117. def getComputerMemoryString(words):
118. """Bo3BpawaeT CTPOKOBOE 3HaYeHWe, COOTBeTCTBykluee "namaTu komnbwTepa”."""
119.
120. # BblbupaeM no OfHOW copepxawei CNOBO CTpoke. Bcero cTpok 16,
121. # HO OHM pa36bUTbl Ha [Be MONOBWHbI.
122. linesWithWords = random.sample(range(16 * 2), len(words))
123. # HavanbHbli agpec namaTu (Takxe TONbKO ANA BUAA).
124. memoryAddress = 16 * random.randint(0, 4000)
125. # Co3pjaem CTpoKOBOe 3HayeHue AnA "MamATWM KomnblTepa™.
126. computerMemory = [] # BbyaeT BKAWYATb 16 CTPOKOBbLIX 3HAYEHWit, NO OfHOMY
127. # Ha CTpOKY.
128. nextWord = @ # WHpekc B WORDS cnoBa, nomewaemMoro B CTPOKY.
129. for lineNum in range(16): # "MamaTb KomnbwTepa" comepxuT 16 CTpoK.
130. # Co3paeM NONOBUHY CTPOKU MYyCOpPHbIX CUMBOJIOB:
131. leftHalf = "'
132. rightHalf = "'
133. for j in range(16): # Kaxpas nonoBuHa copepxuT 16 CUMMBONOB.
134. leftHalf += random.choice(GARBAGE_CHARS)

135. rightHalf += random.choice(GARBAGE_CHARS)
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136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
175.
177.
178.
179.
180.
181.

# 3anonHaem naposab u3 WORDS:
if lineNum in linesWithWords:
# Haxoaum cnyyaillHoe MecCTO [Ans BCTaBKWU C/IOBa B MOJIOBUHE CTPOKMU:
insertionIndex = random.randint(@, 9)
# BcTaBnsem cnoso:
leftHalf = (leftHalf[:insertionIndex] + words[nextWord]
+ leftHalf[insertionIndex + 7:])
nextWord += 1 # O6HOBNAeM CNoOBO AN8 BCTAaBKU B MOJSIOBUHY CTPOKMU.
if lineNum + 16 in linesWithWords:
# Haxogum cny4yailHoe MeCTO B MOJIOBMHE CTPOKM ANA BCTaBKM C/OBa:
insertionIndex = random.randint(o@, 9)
# BcTaBnAem C/ioBO:
rightHalf = (rightHalf[:insertionIndex] + words[nextWord]
+ rightHalf[insertionIndex + 7:])
nextWord += 1 # O6HOBNAeM CNOBO 418 BCTaBKW B MOJIOBUHY CTPOKM.

computerMemory.append('0x"' + hex(memoryAddress)[2:].zfill(4)

+ ' ' + leftHalf + ' !
+ '0x' + hex(memoryAddress + (16*16))[2:].zfill(4)
+ ' ' 4+ rightHalf)

memoryAddress += 16 # lepeckakuBaem, ckaxem, C Oxe680 Ha Oxe690.

# Bce CTpOKOBble 3HayeHUsA cnucka computerMemory Ansa BO3BpaweHus
# 06befMHANTCA B OAHO 6ONblOE CTPOKOBOE 3HA4YeHue:
return '\n'.join(computerMemory)

def askForPlayerGuess(words, tries):
"""BBoA no/sib30oBaTesieM AOrajaku.
while True:
print('Enter password: ({} tries remaining)'.format(tries))
guess = input('> ').upper()
if guess in words:
return guess
print('That is not one of the possible passwords listed above.')
print('Try entering "{}" or "{}".'.format(words[@], words[1]))

# Ecnu nporpamMma He WMMMOpTUPYyeTCA, a 3anyckaeTcsa, Mpou3BOAMM 3anyck:
if _name__ == '__main__':
try:
main()
except KeyboardInterrupt:
sys.exit() # Ecam HaxaTo Ctrl+C — 3aBepwaem nporpammy.

Kora BbI BBe/eTe MCXOMHBIN KO U 3aMYCTUTE €T0 HECKOIBKO pa3, MOTpobyiiTe 1mo-
9KCIIEPUMEHTHPOBATh ¢ BHECEHUEM B HeTo M3MeHeHnit. MoskeTe TakKe caMn TOTIPO-
6oBaTh MPUAYMATh, KaK CIETATh CIeAYIONIee:
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HaliIuTe CIIMCOK CJIOB B UHTEpPHETe W co3galiTe coOCTBeHHBINA daiin
sevenletterwords.txt, BO3MOXHO, C IIIECTU- NI BOCbMI/I6yI<BeHHbIMI/I CJIOBAMU,;

cosnaﬁTe APYTYIO BU3Yyaan3alio «IaMATI KOMIIbIOTEPa».

UccnegoBaHue nporpammel

[TonpoGyiite HaiiTh OTBETHI Ha CJEAYIOIINEe BONPOCHL. IlodKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMU KOJIa M 3aIyCTHUTE MTPOTPaMMy CHOBA, YTOOBI YBU/IETH, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1.
2.

Yro Oyzer, ecsmi for j in range(16) : B ctpoke 133 3amenuTb Ha for j in range(0): ?

Yo Oyert, eciii GARBAGE_CHARS = '~ !@#$%7&* ()_+-={}[1];:,.<>?/" BcTpoKe 14
3aMeHUTDb HAa GARBAGE_CHARS = '.'?

. Yro Gyner, ecii gameWords = getWords() B cTpoke 34 3aMeHUTH Ha gameWords =

[ "MALKOVICH'] * 207

. Kaxkoe coobmenue 06 oummbke BbI IIOJIy4uTe, €CIn return words B cTpoke 94 3a-

MeHUTe Ha return?

. U0 Gyzet, eciu randomWord = random. choice (WORDS) B cTpoke 103 3amMeHUTD Ha

secretPassword = 'PASSWORD'?



«Bucenuua» m «flmnboTHOY

B aroii kraccuueckoii urpe co caoBaMu HeOOGXOIAUMO YTa[bl-
BaTh OYKBBI B 3ara[AHHOM CJIOBE. 32 KJK/LYIO HEITPABUIBHYIO
OYKBY PUCYETCST IOMOJTHUTENbHAST 4acTh BUCeauIbl. [lompo-
GyiiTe yrajiath CJI0BO IEJIUKOM, IPEsK/IE ueM Oy/eT HaprcoBaHa
BesI BHcesuIa. B posin 3aralaHHbIX CJIOB B 9TOI BEPCHI —HA3Ba-
Hus xxuBotHbiX, Hapumep RABBIT u PIGEON, Ho BbI MOkeTe
3aMEHHTH UX COOCTBEHHBIM HAOOPOM CJIOB.

B nepemennoit HANGMAN_PICS cojiep:katcst cTpokoBbie 3Hauenust 17t ASCII-rpaduku,
OTPasKAIONIECH KasKIBIN ITaTr PUCOBAHUS BUCEIUIIHL:

+--+ +--+ +--+ +--+ +--+ +--+ +--+

I I I | I
I I I I
I A A A
I I I I
I I I I

Yro6bl pugath urpe hpaHIy3CKUN KOJTOPUT, MOJKETE 3aMEHUTH CTPOKOBBIE 3HAUEHUSI
B IlepeMeHHO HANGMAN_PICS Ha cJieylolie pUCyHKHU FMJIbOTUHDL:
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Mporpamma B gencremm
PEBYJII)TB.T BbITTIOJTHEHU A hangman . Py BBITJVIAANUT CJAEYIONUM O6p3.30MI

Hangman, by Al Sweigart al@inventwithpython.com

The category is: Animals

Missed letters: No missed letters yet.

Guess a letter.
> e
- -COKpaueHo- -

The category is: Animals

Missed letters: A I S

OTTE _

Guess a letter.

>r

Yes! The secret word is: OTTER
You have won!

OnucaHme paboThbl

[punnun urpst y «Bucemuipry 1 «[MABOTUHBI> OIUH, PAa3JIUYHbBI TOJTHKO BHEIIHWE
MPEJICTABJIEHNUS, UTO MTO3BOJISIET C JIETKOCTBIO 3aMeHnTh ASCII-Tpaduky BrceaunIpr Ha
ASCII-rpaduky rusibOTUHBI 6€3 U3MEHEHUST OCHOBHOM JIOTHKH TIporpaMmbl. ITogo6Hoe
pasjesieryie MPeACTABIEHUS U JIOTHKHN B MTPOTPAMMe YTIPOIIAeT 106aBIeHne HOBBIX
BO3MOJKHOCTEH U TTepenpoeKTHpoBanne. B koMMepueckoil pazpaboTke MPOrpaMMHOTO
obecTevenns 9Ta CTPATETHS CIY/KUT TIPUMEPOM OTHOTO U3 APXUMEKMYPHHIX NAMMEPHOB
npoexmuposanusl, OCHOBHAS 3aJja4a KOTOPOTO — CTPYKTYPHUPOBAHNE IIPOTPAMM B IIETIIX
GOJIBIIEl TOHATHOCTH U YIPOIIEHUS MOANGDUKAIIMI. B OCHOBHOM 5TH MPUHITUITBL HC-
MOJIB3YIOTCS B KPYITHBIX POTPAMMHBIX TIPOAYKTAX, HO IPUMEHUMBI 1 K H0JI€e METKIM.
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VU DDBEADDAEDNDDEAADWWWWWWWWWWNNNRNNNNNNNRRRERRRRRBR R
PO OVONOONUDNWNROLVLONIONTITDWNROOVUONOODTUDWNROUOUONOGODUDWNERO®

W o NOUVA WNRE

Bucenuua, (c) dn CeeitrapT al@inventwithpython.com

YrapanTe OyKkBbl 3araflaHHoOro cfioBa, noka He 6yaeT HapucoBaHa BMcenuua.
Kos pa3smeweH Ha https://nostarch.com/big-book-small-python-projects
Teru: 6onbwasa, urpa, cnoea, ronosonomka"""

# OpHa v3 Bepcuil 3TOW uUrpbl npuBegeHa B KHUre Invent Your Own
# Computer Games with Python Ha https://nostarch.com/inventwithpython

import random, sys

. # 3apaemM KOHCTaHThHI:

. # (!) MonpobyitTe gobaButb B HANGMAN_PICS HOBble CTPOKOBblE 3HaYeHuA

. # WAM U3MeHUTb CywecTBylwWwMe, 4YTO6b PUCOBATb TUILOTUHY BMECTO BUCEULpI.
. HANGMAN_PICS = [r"""

+--+
||
|
|
|
e
+--+
||
o |
|
|
|
e
o
.
|
0
|

+--+
||
o |
/1
|
prn
+--+
[
o |
/I\I
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52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.

# (!) MNonpobyiiTe 3aMeHUTb KOHCTaHTbl CATEGORY M WORDS Ha Apyrue CTpOKOBble
# 3HaveHus.

CATEGORY = 'Animals’

WORDS = 'ANT BABOON BADGER BAT BEAR BEAVER CAMEL CAT CLAM COBRA COUGAR

-
-
-
-
-

COYOTE CROW DEER DOG DONKEY DUCK EAGLE FERRET FOX FROG GOAT GOOSE HAWK
LION LIZARD LLAMA MOLE MONKEY MOOSE MOUSE MULE NEWT OTTER OWL PANDA PARROT
PIGEON PYTHON RABBIT RAM RAT RAVEN RHINO SALMON SEAL SHARK SHEEP SKUNK
SLOTH SNAKE SPIDER STORK SWAN TIGER TOAD TROUT TURKEY TURTLE WEASEL WHALE
WOLF WOMBAT ZEBRA'.split()

def main():

print('Hangman, by Al Sweigart al@inventwithpython.com")

# lepemMeHHble ANA HOBOW Wrpbl:

missedLetters = [] # CnMcok HenpaBW/IbHbIX MOMBITOK yragaTb OYKBbI.
correctLetters = [] # Cnucok npaBW/bHbIX MOMLITOK YyragaTb 6YKBbl.
secretWord = random.choice(WORDS) # 3arajaHHoe C/OBO.

while True: # OCHOBHOW LMKA WUIpbl.
drawHangman(missedLetters, correctLetters, secretWord)

# MycTb nonb3oBaTeNb BBeAeT CBOW OyKBY:
guess = getPlayerGuess(missedLetters + correctLetters)

if guess in secretWord:
# [lobaBnAaem npaBuibHyl Aoraaky B correctlLetters:
correctLetters.append(guess)
# MpoBepsaem, He BbiUrpan U Urpok:
foundAllLetters = True # HayuHaem c npeanosioxeHus,
# 4TO OH BbIMIrpan.
for secretWordLetter in secretWord:
if secretWordLetter not in correctLetters:
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98.

99.
100.
le1.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.

123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.

def

def

# B 3arasaHHOM csioBe ecCTb bykBa, MOKa elwe OTCyTCTBYlWan
# B correctlLetters, Tak 4TO MrpoK MoKa 4YTO He BbiMrpan:
foundAllLetters = False
break
if foundAllLetters:
print('Yes! The secret word is:', secretWord)
print('You have won!")
break # BbiXOAMM W3 OCHOBHOIO UWKNA WIrpbl.
else:
# Wrpok He yrapan:
missedLetters.append(guess)

# MpoBepsieM, He MpeBbICUA M UFPOK AOMYCTUMOE KOJAMYECTBO MOMbITOK
# u npourpan. ("- 1", mockonbKy nycTas Bucenuua B
# HANGMAN_PICS He cuyuTaeTca)
if len(missedLetters) == len(HANGMAN_PICS) - 1:
drawHangman(missedLetters, correctLetters, secretWord)
print('You have run out of guesses!')
print('The word was "{}"'.format(secretWord))
break

drawHangman(missedLetters, correctLetters, secretWord):
"""Pucyem Tekylliee COCTOAHWE BUCENUUb BMECTe C HeyragaHHbMU
M MpaBWIbHO yrajaHHeiMM b6yKBamMu 3arajaHHoro cnosa."""

print (HANGMAN_PICS[len(missedLetters)])

print('The category is:', CATEGORY)

print()

# OTOobpaxaem HenpaBW/bHble MOMbITKU yragaTb OYKBY:
print('Missed letters: ', end="")
for letter in missedLetters:
print(letter, end=" ")
if len(missedLetters) ==
print('No missed letters yet.')
print()

# OTobpaxaem Nponycku BMeCTO 3arafaHHoro csioBa (No oAHOMY Ha ByKBY):
blanks = ['_'] * len(secretWord)

# 3aMeHsAeM Nponycku Ha yrapaHHble 6yKBbl:
for i in range(len(secretWord)):
if secretWord[i] in correctLetters:
blanks[i] = secretWord[i]

# OTob6bpaxaem 3arajaHHoe C/JIOBO C MpoMycKamu Mexay 6yKBamu:
print(' '.join(blanks))

getPlayerGuess(alreadyGuessed):
"""Bo3BpawaeT BBeAeHHYW nonb3oBaTenem 6ykBy. YbexpaeTca,
4TO nonbsoBaTenb BBen OfHY OyKBY, KOTOpyl He BBOAWN paHee.
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150. while True: # 3anpawuBaem, noka nosb3oBaTe/llb He BBEeAET [OMYCTUMYyH BGyKBY.
151. print('Guess a letter.')

152. guess = input('> ').upper()

153. if len(guess) != 1:

154. print('Please enter a single letter.')

155. elif guess in alreadyGuessed:

156. print('You have already guessed that letter. Choose again.')
157. elif not guess.isalpha():

158. print('Please enter a LETTER.")

159. else:

160. return guess

161.

162.

163. # Ecnu nporpamMma He uMMMOpTUpYyeTCA, a 3anyckaeTcA, NPOUM3BOAMM 3anyck:
164. if __name__ == '__main__':

165. try:

166. main()

167. except KeyboardInterrupt:

168. sys.exit() # Ecnu HaxaTo Ctrl+C — 3aBepwaem nporpammy.

KOFI[& Bbl BBE/IeTE I/ICXOI[HI)II';I KO/l M 3allyCTUTE €TI0 HECKOJIbKO pa3, HOHpO6yI';ITe 110~
IKCIIEPUMEHTHUPOBATDb C BHECEHHEM B HETO M3MEHEHU. I/IlIeI/I OTHOCHTEJIbHO BO3MOKHBIX
HeGOJIBIINX U3MEHEHUI Bbl HaﬁaeTe B KOMMEHTapUAX, TIOMEYEHHBIX . MozkeTe Tak:Ke
caMu HOHpO6OBaTb NIprUAyMaTh, Kak C/ieJIaTb Cae/lyioniee:

® I[O6aBI/ITb BO3MOXHOCTb BI)I60pa KaTeropum M 1o3BOJIUTH I1OJIb30BaTEJII0 BBIOU-
paThb, CJIOBa U3 KaKoIi KaTeropruun OH XO4€T yIra/ibIBaTh;

@ 100aBUTbD I0JIb30BATE/II0 BOSMOKHOCTD BLIOOPA BEPCUU IIPOIPAMMBI C BUCE/IIIIEH
WJIN TUJIBOTUHOM.

UcchepoBaHmne nporpammal

IMompoGyiite HAiTH OTBETHI HA CJEAYIONINE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ U3-
MEHEHHMSIMU KOJIa U 3allyCTUTE MPOrPaMMy CHOBA, YTOOBI YBU/IETD, KAK OHU TIOBJIASIOT
Ha ee paboTy.

1. Yro Gyner, eciu yJaaiuTh WM 3aKOMMEHTUPOBaTh missedLetters.append(guess)
B cTpoke 108?

2. Yto 6y/:[eT, ecau drawHangman(missedLetters, correctLetters, secretWord)
B cTpoKe 85 3aMeHUTH Ha drawHangman(correctLetters, missedLetters,
secretWord)?

3. Yro Oyzet, ecan ['_" ] B crpoke 136 samennTs Ha [ '*']?

4. Yro Gyzer, ecii BbIpaxkeHue print(' '.join(blanks)) B crpoke 144 3ameHuUTH
Ha print(secretWord)?



lekcaroHANbHAS ceTKdA

ITa KOPOTKast IPOrpaMMa reHePUPYET MO3aMIHOE M300pasKke-
HIE TeKCarOHAIbHOM CeTKM, HATOMUHAOIIEH METKOSIYEUCTYIO
MTPOBOJIOYHYIO CETKY, U JIEMOHCTPUPYET, UTO JIJISI CO3MAHUS
HUHTEPECHBIX N300paKEHUN He HYKHO MHOTO Kojia. HecKouib-
KO 6oJiee CIIOKHBIN BapUAHT JaHHOI MPOTPAMMBbI TIPUBEIEH
B IpoekTe 65.

O6paTuTe BHUMAHWE: B 9TOI TIPOTPAMMe MCIOIB3YIOTCS HehopMaTHpO-
BaHHBIC CTPOKH, B KOTOPBIX OTKPBIBAIOIASA KABBIUKA TPEABAPSAETCSA GYKBOIL r B HIZKHEM
perucrpe, Tak 4to 06paTHBIE KOChIE YePThI He MHTEPIPETUPYIOTCS KAK CHMBOJIBI 9KPa-
HUPOBaHUS.
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Mporpamma B gencremm

Ha puc. 35.1 mokasamo, Kak BBITJISIUT PE3YJIbTaT BBITIOJTHEHUS shiningcarpet. py.

=] CAWINDOWS\system32\cmid. axe — o *
IS NS NSNS N NSNS N NS N NS N NN N N\ N N [~
A T L N N e N R N N A AN N A AW AW A AW AW WA AW [
A A N N A A N I VA VA O VA W W VA VP N VA WV A W A W
NSNS NSNS N NN N NSNS NN NN NN NN N

L N A N VA A N A VO A VA N A N VO N A W A VY A N A N A WV A W A Y A W
A N A A Y A R Y A Y Y AT Y AT ATAVAY W

R VA Y VA N O VO W VY VA A N N O W A W W 2 VA A W A W
AV N A N A VI N A N A WV N A N A WV A N A N A NV A N A NV A WV A N AR N A W}

AN NN N NN N NSNS N NN NN N NN N
AN NSNS N NN N N NN NN NS N NN N N

L VI O VLV VO A VI VI OV VY VO N VAV A VY A VO N VAV A VAV VA W
NSNS NSNS N NN NN NN NN NN N NN N

R N A Y Y VA O VA W A VY O VA O VA VA VA W A NV A VY SO VAV A VAV O W
A W VN VNV Y I VI VOV W VI VO OV W VA WV WV A VA O N R W )

L N A N A W N A N W N A W VO N A W A NV A N A W A NV A N A N A W
AT N N VA O N WV A A W W W A VA A W A NV A VAV WV A N A NV A W |

Y VA W VOV W A VO O VOV A VA A VO W VO A VO VO W VA VA VA W
A N N N e N N N N N N R N A A AW AW AW AW AW

AV N N A N N A N A W N A A W A N A W A W A N A N A NV A W A Y A N
A2 W A W VAV VY A O O VOV W A VO VO W A VY A VA W A WV A VA N W R WY )

AN NS N NS NSNS NSNS NS NS AN N NS N LN N L
NSNS NSNS NS NSNS N N\ NS N NN N NN NN N

L N N A N A N A N A W A N A N A W A N A W A VY A N A N A Y A W A N AV
NSNS NSNS NSNS NSNS NS NSNS NSNS NT NSNS NSNS NS 3

Puc. 35.1. BoisegeHHoe Mo3anuHOE M306paXKEHUE FEeKCArOHANbHOM CeTKM

OnucaHme paboThbl

IAPDEKTUBHOCTD POrPAMMUPOBAHUS 3aKII0YAETCS B BO3MOKHOCTU ObICTPO U Oe3-
omMGOYHO BHITIOJHSATH TIOBTOPSIONIHECS KOMaH/Ibl. Biiarogapst aToMy ¢ OMOTI[BIO
JIecSITKA CTPOK KOJIa MOSKHO CO3/IaBaTh HA AKPaHe COTHMU, THICSYN WU JIaKe MUJLTUOHBI
MIECTUYTOJBbHUKOB.

B xomaHnHOIT cTpOKe NN B OKHE TeEPMUHAIA MOKHO TIePEHAITPABUTH BBIBOJMMBIE TIPO-
rpaMMOii JaHHBIE ¢ 9KpaHa B TeKCTOBBIN (aii. B Windows 151 co3manus TeKCTOBOTro
(haiisa ¢ mecTUyroJbHUKAMU BBITIOJTHUTE KOMaHIY py hexgrid.py > hextiles.txt.
B Linux 1 macOS BwimonnuTe KoMaHay python3 hexgrid.py > hextiles.txt. A mo-
CKOJIBKY HaKJIaJIbIBAaEMOE€ PasMepoM dKpaHa OrpaHndyeHne CHATO, MOJKETE YBEJIUYUTH
3HAYEHWST KOHCTAHT X_REPEAT 1 Y_REPEAT M COXPAaHUTb TTOJy4eHHOE B (DA, KOTOPBIN
3aTeM MOKHO GYJIeT JIETKO pacliedaTaTh Ha Oymare, OTIIPABUTH 110 JI€KTPOHHON 11o4Te
WJIN Pa3MECTHTD B coLiceTr. To Jke caMoe OTHOCUTCS K JII0OOMY CreHEPUPOBAHHOMY C 10~
MOIIbIO KOMIIbIOTEPA TPadUUeCKOMY U300PaKEHHIO.

FekcaroHanbHaa ceTka, (c) 3n CeeirapT al@inventwithpython.com

. BbiIBOAMT Ha aKpaH MO3auKy B BUAE reKcaroHa/lbHOW CeTKM

. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
. Teru: kpowe4yHasa, ANA HaduHawwux, rpadpuxka"""

A wWN PR
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5.
6. # 3apaemM KOHCTaHTHI:

7. # (!) NonpobyiTe M3MEHUTb 3TW 3HAYeHUA:

8. X_REPEAT = 19 # Konu4yecTBO A4eeK MO FOPU3OHTaAU.
9. Y_REPEAT = 12 # Konu4yecTBO A4YeeK Mo BepTuKau.

10.

11. for y in range(Y_REPEAT):

12. # BblBOAMM BEpXHIW MONOBUHY WECTUYTrOSIbHUKA:
13. for x in range(X_REPEAT):

14. print(r'/ \_', end="")

15. print()

16.

17. # BblBOAMM HUWXHIOW MONOBUHY WECTUYrOJibHUKA:
18. for x in range(X_REPEAT):

19. print(r'\_/ ', end="")

20. print()

Korza Bbl BBezieTe UCXOAHBINM KO/ U 3allyCTUTE €r0 HECKOJIbKO pa3, IoIpoOyiiTe 110-
AKCTIEPUMEHTHPOBATH C BHECEHWEM B Hero n3MeHeHnit. Vien kacaTesbHO BOBMOKHBIX
HeOOJIbIIMX M3MEHEH M BbI HaliieTe B KOMMEHTapHX, HoMedeHHbIX (!). Moskere Takxke
camu 1101poOOBaTh MPUAYMaTh, KaK CeJIaTh CIeayIolee:

® YBEJINYUTH Pa3MEP MECTUYTOJTbHUKOB;

® BbBIIOJIHATD 3aMOIIEHNE TPAMOYTOJIbHUKaAMX BMECTO IIEeCTUYTOJIbHUKOB.

IMonpobyiiTe MO3KCIIEPUMEHTHPOBATD U TIEPEIENATH ITY IIPOTPAMMY TaK, YTOOBI CO3/1a-
Bastach GoJiee KPYTIHasH MECTUYTOMbHAS CETKA HATOA0OUE CIAEYIONIETO Y30pa:

/ \ / \ / \ / \

/ \ / \ / \ / \
/ \ / \ / \ / \
\ / \ / \ / \ /

\ / \ / \ / \ /

\ / \ / \ / \ /
/ \ / \ / \ / \

/ \ / \ / \ / \

/ \ / \ / \ / \

UccnepoBaHme nporpammesl

[Tporpamma mpocTasi, Tak 4TO BAPHAHTOB ee MOAUbUKAINY He Tak yK MHOro. [Tormpo-
OyiiTe BMECTO 9TOTO MOJAYMaTh, KAK MOKHO 3allPOTPAMMUPOBATh TEHEPAIIUIO Y30POB

npyrux (opm.



NMecouHble yachl

Ara rporpamMma Jijisl BU3yaausalii BKII0YaeT [PpuO/IvKeHHbIi
usnyecKuil IBUKOK I/ MOJIEJIMPOBAHUS MAJIEHUs MTeCcKa
yepes HeOOJIbIIOE OTBEPCTHE IIECOYHBIX YacoB. [1ecok ckarm-
BaeTCsl TOPKOU B HUKHEH YacTU MEeCOYHBIX YaCOB; a B KOHIIE
[IeCOYHBIE YaChl ICPEBOPAYMBAIOTCA U IIPOIIECC TTOBTOPSIETCA.

Mporpamma B gencrBumn

Ha puc. 36.1 mokazano, kak BBITJISANT PE3yJIbTAT BBITIOJHEHN hourglass. py.

2 CAWINDOWS\systern32\erned.exe - py hourglass.py - o X
Ctrl-C to quit. ~

Puc. 36.1. Pesynstatel paboTsl nporpammsl «llecouHslie yack»
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OnucaHme paboThbl

ITporpamma «Ilecounble Yachl» peanusyeT IPUMUTUBHBIN usuueckuii dsuxcox (physics
engine). DTo IPOrpaMMHOE OOECTICYEHIE ST IMUTAIIHOHHOTO MO/ICTUPOBAHUS TAICHUS
(usnuecknx 06bEKTOB MO BAUSHUEM CUIIBI TSKECTH, UX CTOJKHOBEHUSI IPYT C JPY-
rOM 1 BOOOIIIE JIBVKEHVSI B COOTBETCTBUN ¢ 3aKOHAMU (puauky. DUndeckue aBUKKH
MPUMEHSIOTCS B KOMITBIOTEPHBIX UTPaX, MPU CO3MAHUN ANHAMUYCCKUX U300paKeHIH
1 UMUTAITMOHHOM MOJIEJTUPOBAHUH, UMEIOITeM HayuHbIe T1esin. B crpokax ¢ 91-it o 102-10
KaK/[asT <[IECUNHKA» IPOBEPSIET, eCTh JIN BHU3Y HE3AHSTOE MECTO, U JIBYKETCST BHU3, €CJIN
ecTb. B poTHBHOM ciryyae OHa TPOBEPSIET, €CTh JIU TPOCTPAHCTBO [IJIs1 ABMKEHUST BHI3
n BieBo (ctpoku ¢ 104-it mo 112-10) nam BHU3 n Bupaso (ctpoku ¢ 114-it mo 122-10).
Kowneuno, kunemamuxa — pasziesn KIacCUIecKoil GU3MKN, 3aHUMAIOIINIICST IBUKEHTEM
MaKpOCKOIMMYECKUX 00BEKTOB, — HAMHOTO 001mpHee. OTHAKO TIPOCTOE MOJICTTUPOBAHIE
JIBUKEHUS TIECKA B IECOYHBIX YaCax, Ha KOTOPOE ObIIIO ObI IPUSITHO CMOTPET, HE TPpebyeT
HAy4YHOU cTerenu 1o (pusmke.

1. """MecoyHble Yackl, (c) dn Ceeirapt al@inventwithpython.com
2. [IMHamnyeckoe u306paxeHMe MecoyHbix 4YacoB. Haxmute Ctrl+C ans ocTaHoBa.
3. Kop pa3smeweH Ha https://nostarch.com/big-book-small-python-projects
4. Teru: 6onbwas, rpapuka, bext, uMUTauMOHHOe MomgenupoBaHue"""
5.
6. import random, sys, time
7.
8. try:
9. import bext
10. except ImportError:
11. print('This program requires the bext module, which you')
12. print('can install by following the instructions at"')
13. print('https://pypi.org/project/Bext/")
14. sys.exit()
15.
16. # 3agaemM KOHCTAHThI:
17. PAUSE_LENGTH = 0.2 # (!) MonpobyiTe 3aMeHUTb 3TO 3HayeHue Ha 0.0 uam 1.0.
18. # (!) MonpobyiiTe 3aMeHUTb 3TO 3HaveHWe Ha nwboe yYucno ot © o 100:
19. WIDE_FALL_CHANCE = 50
20.
21. SCREEN_WIDTH = 79
22. SCREEN_HEIGHT = 25
23. X = © # WHAOekc 3HaveHuit X B kopTexe (X, y) - O.
24. Y =1 # WHOeKC 3HadveHun Y B KopTexe (X, y) - 1.
25. SAND = chr(9617)
26. WALL = chr(9608)
27. # OnucbiBaeM CTeHKM MeCOYHbIX 4acoB:
28. HOURGLASS = set() # KopTexu (X, y) ANA CTEHOK NECOYHbIX YacCoB.
29. # (!) MonpobyiiTe 3aKOMMEHTMpOBaTb YacTb cTpok HOURGLASS.add(), 4To6bl cTepeTb
30. # CTeHKM MecoYHbIX 4acoB:
31. for i in range(18, 37):
32 HOURGLASS.add( (i, 1)) # BepxHsA Kpblluka MECOYHbIX YacoB.
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
a4,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

HOURGLASS.add( (i, 23)) # HuxHAs Kpbluka.

for i in range(1, 5):
HOURGLASS.add((18, i)) # BepxHas neBas npsmMaa CTeHKa.
HOURGLASS.add((36, i)) # BepxHsa npaBas npsmas CTeHKa.
HOURGLASS.add( (18, i + 19)) # CTeHKa BHU3y cneBa.
HOURGLASS.add((36, i + 19)) # CTeHKa BHM3y cnpaBa.

for i in range(8):
HOURGLASS.add((19 + i, 5 + i)) # BepxHAs fneBas HaK/IOHHasA CTeHKa.
HOURGLASS.add((35 - i, 5 + 1i)) # BepxHAA MpaBas HAK/IOHHAA CTeHKa.
HOURGLASS.add((25 - i, 13 + 1)) # HuxHAA neBas HaK/JOHHAA CTeHKa.
HOURGLASS.add((29 + i, 13 + i)) # HuxHAA npaBas HaK/IOHHasA CTeHKa.

# HavanbHaa ropka mecka B BepxHeil MOMOBUHE MeCOYHbIX YacoB:
INITIAL_SAND = set()
for y in range(8):
for x in range(19 + vy, 36 - y):
INITIAL_SAND.add((x, y + 4))

def main():
bext.fg('yellow")
bext.clear()

# BblIBOAMM COObLEHNE O BO3MOXHOCTU BbIXOAA:
bext.goto(0, 0)
print('Ctrl-C to quit.', end="")

# OTO6paxaeM CTEeHKM MeCOYHbIX YacoB:

for wall in HOURGLASS:
bext.goto(wall[X], wall[Y])
print(WALL, end="'")

while True: # OCHOBHOW UMK/A MpPOrpamMmsbl.
allSand = list(INITIAL_SAND)

# Pucyem HavanbHyWw ropky necka:

for sand in allSand:
bext.goto(sand[X], sand[Y])
print(SAND, end="'")

runHourglassSimulation(allSand)

def runHourglassSimulation(allSand):
"""Mopenupyem nageHue necka, noka OH He MpeKpaTUT ABUraTbCA.
while True: # MpoxoAuMm B UMKJIe, MNOKa MECOK HE 3aKOH4YUTCA.
random.shuffle(allSand) # Cny4aiHblii NOPAAOK MNECHUHOK.

sandMovedOnThisStep = False
for i, sand in enumerate(allSand):
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84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
1le1.
102.
103.
104.
105.
106.
107.
108.
109.
11e.

112.
113.
114.
115.
116.

118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.

if sand[Y] == SCREEN_HEIGHT - 1:
# MNecok Ha AgHe, a 3HayuT, bonble He byneT ABUraTbCA:
continue

# Ecan nop necYMHKON nycTo, nepemeliaeM ee BHU3:
noSandBelow = (sand[X], sand[Y] + 1) not in allSand
noWallBelow = (sand[X], sand[Y] + 1) not in HOURGLASS
canFallDown = noSandBelow and noWallBelow

if canFallDown:
# OTpuCOBbIBAaeM MECYUHKY HUXE HA OAHY CTpOKYy:
bext.goto(sand[X], sand[Y])

print(' ', end="'") # Ouyuwaem cTapoe MeCTO ee pacCMoOJIOXEHUs .

bext.goto(sand[X], sand[Y] + 1)
print(SAND, end='")

# lMec4ynMHKa HUXe Ha OAHY CTpOKY:

allSand[i] = (sand[X], sand[Y] + 1)

sandMovedOnThisStep = True

else:

# MNpoBepsieM, MOXeT /M MeCYMHKa ynacTb B/ieBO:

belowLeft = (sand[X] - 1, sand[Y] + 1)

noSandBelowLeft = belowLeft not in allSand

noWallBelowLeft = belowlLeft not in HOURGLASS

left = (sand[X] - 1, sand[Y])

noWalllLeft = left not in HOURGLASS

notOnLeftEdge = sand[X] > ©

canFallLeft = (noSandBelowLeft and noWallBelowlLeft
and noWallLeft and notOnLeftEdge)

# MNpoBepAeM, MOXeT /M NecHYUHKa yrnacTb BNpaBo:

belowRight = (sand[X] + 1, sand[Y] + 1)

noSandBelowRight = belowRight not in allSand

noWallBelowRight = belowRight not in HOURGLASS

right = (sand[X] + 1, sand[Y])

noWallRight = right not in HOURGLASS

notOnRightEdge = sand[X] < SCREEN_WIDTH - 1

canFallRight = (noSandBelowRight and noWallBelowRight
and noWallRight and notOnRightEdge)

# 3agaem HanpaBneHue MNajeHus:
fallingDirection = None
if canFallLeft and not canFallRight:
fallingDirection = -1 # 3apaem najgeHue necka B/EBO.
elif not canFallLeft and canFallRight:
fallingDirection = 1 # 3apaem nafjeHue necka BMpaBo.
elif canFallLeft and canFallRight:
# BO3MOXHbl 0ba HampaBieHus, TakK YTO BblbMpaem CyYaiHbM
# obpasom:
fallingDirection = random.choice((-1, 1))
# MpoBepsaem, MOXeT /NI MecYMHKa ynacTb "paneko”,
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135. # Ha ABe no3uuuM BNEBO WM BNpaBO, BMECTO OAHON:

136. if random.random() * 100 <= WIDE_FALL_CHANCE:

137. belowTwoLeft = (sand[X] - 2, sand[Y] + 1)

138. noSandBelowTwoLeft = belowTwolLeft not in allSand
139. noWallBelowTwoLeft = belowTwoLeft not in HOURGLASS
140. notOnSecondToLeftEdge = sand[X] > 1

141. canFallTwoLeft = (canFallLeft and noSandBelowTwoleft
142. and noWallBelowTwolLeft and notOnSecondTolLeftEdge)
143.

144. belowTwoRight = (sand[X] + 2, sand[Y] + 1)

145. noSandBelowTwoRight = belowTwoRight not in allSand
146. noWallBelowTwoRight = belowTwoRight not in HOURGLASS
147. notOnSecondToRightEdge = sand[X] < SCREEN_WIDTH - 2
148. canFallTwoRight = (canFallRight

149. and noSandBelowTwoRight and noWallBelowTwoRight
150. and notOnSecondToRightEdge)

151.

152. if canFallTwoLeft and not canFallTwoRight:

153. fallingDirection = -2

154. elif not canFallTwolLeft and canFallTwoRight:

155. fallingDirection = 2

156. elif canFallTwoLeft and canFallTwoRight:

157. fallingDirection = random.choice((-2, 2))

158.

159. if fallingDirection == None:

160. # DTa MecyYMHKa HUKyAa ynacTb He MOXeT,

161. # nepexoaum K cnepywwe .

162. continue

163. # OTpucoBbiBaeM MecYUHKY Ha HOBOM MecTe:

164. bext.goto(sand[X], sand[Y])

165. print(' ', end=""') # 3aTupaem cTapyw MeCHUHKY.

166. bext.goto(sand[X] + fallingDirection, sand[Y] + 1)

167. print(SAND, end='") # OTpuCOBbIBa€M HOBYH MNECYHUHKY .

168.

169. # lepemewaem necYnHKy Ha HOBOe MeCTO:

17e. allSand[i] = (sand[X] + fallingDirection, sand[Y] + 1)
171. sandMovedOnThisStep = True

172.

173. sys.stdout.flush() # (Heobxoaumo Ans ucnonb3ywwux bext nporpamm.)
174. time.sleep(PAUSE_LENGTH) # MNaysa

175.

176. # Ec/AM Ha 3TOM ware necok Boobwe He ABUrancs, OBHynAem MecoYHble Yachl:
177. if not sandMovedOnThisStep:

178. time.sleep(2)

179. # BbiTupaem BecCb Mecok:

180. for sand in allSand:

181. bext.goto(sand[X], sand[Y])

182. print(' ', end="")

183. break # BbixoAMM W3 OCHOBHOIO LUMKJA MOAENUPOBAHMUA.

184.

185.
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186. # Ecsiv nporpaMma He uMnopTupyeTcA, a 3anyckaeTca, Npou3BOAUM 3anyck:

187. if __name__ == '__main__":

188. try:

189. main()

190. except KeyboardInterrupt:

191. sys.exit() # Ecnu HaxaTo Ctrl+C — 3aBepwaem nporpammy.

Korza Bbl BBejieTe UCXOAHBINM KO U 3allyCTUTE €r0 HECKOJIbKO pa3, IoIpoOyiiTe 110-
9KCIIEPUMEHTHUPOBATH C BHECEHUEM B Hero u3MeHeHuil. Mmen KacaresibHO BO3MOKHBIX
HeOOJIbIINX U3MEHEHHIT Bbl HalileTe B KOMMEHTapHsX, ToMedeHHbIX (). Moxere Takxke
camu 1101poOOBaTh IPULYMATh, KaK CAeJIaTh CIeayIolee:

® peasn3oBaTh pyrue (hOPMbI CTEHOK, TOMUMO TIECOYHBIX YaCOB;

® (CO3/aTh MeCTa Ha 9KpaHe, OTKY/a HEeIIPEPbIBHO BBICHIITAIOTCA HOBbIE IIECYNHKH.

UccnepoBaHme nporpammbl

[TompoGyiiTe OTBETUTD Ha CJEYIONINE BOTPOCHL [T0aKciepuMeHTHpYITE ¢ U3MEHEHUSAMU
KOJIa ¥ 3aIlyCTUTE IPOTPAMMY CHOBA, YTOOBI YBUJIETD, KAK OHU MOBJIUSIOT HA ee paboTy.

1. Yro Oyzer, ecin range(18, 37) B crpoke 31 3ameHuTh Ha range (18, 30)?

2. Yro Oyzet, eciv range(8) B cTpoke 39 3aMeHUTH Ha range(0)?

3. Yro Gyzer, ecau sandMovedOnThisStep = False B cTpoke 82 3aMeHUTH Ha
sandMovedOnThisStep = True?

4. Yro Gyzet, ecau BoipakeHue fallingDirection = None B cTpoke 125 3ameHUTDH
na fallingDirection =17

5. Yro byzer, ec random. random() * 100 <= WIDE_FALL_CHANCE B cTpoke 136 3a-
MEHUTH Ha random.random() * @ <= WIDE_FALL_CHANCE?



fonogHble poboThl

Bl 3amepThl B TabupunTe ¢ rosiogabMu poboramu! TTouemy
pobOTaM HYJKHO eCTh — HEM3BECTHO, 1 BB HE TOPUTE JKeJia-
HUEM 3TO BBISICHUTB. POGOTHI TIJIOX0O 3aIIPOrPAMMEIPOBAHBI
U IBIUKYTCST HATIPSIMUAK K BaM, AK€ eCJTU Ha UX TYTH CTOUT
crera. BaM Hy)KHO 0OMaHOM 3aCTaBUTH POGOTOB CTATKUBATHCST
APYT ¢ APYTOM (MUJIM MEPTBBIME POOOTAMH ) U HE TIOTIACTHCS VM.

¥ Bac ecTb cliennaabHoe YCTPOICTBO, TO3BOJIAIONIEE TEIeIIOPTHPOBATHCS
B CJTy4aiiHO BRIOMPaEMOoe MECTO, HO 3apsi/ia Gatapen XBaTUT TOJIBKO HA JIBE TEIETTOPTAIHH.
Kpowme Toro, Kak Bbl, Tak 1 poGOTHI MOTYT CPe3aTh yTiibi!
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Mporpamma B gencrBumn
PesyubraT BBIIOJIHEHMsT hungryrobots . py BBITJISAUT CAEAYIONIM 00pasoM:

Hungry Robots, by Al Sweigart al@inventwithpython.com
- -COKpaueHo- -

(T)eleports remaining: 2
Q) (W) ()
(A) (s) (D)
Enter move or QUIT: (Z) (X) ( )
- -CcoKpatueHo - -

OnucaHue paborbi

JlekapToBbI KOOP/MHATHI X U ¥, COOTBETCTBYIOININE TTO3UIUAM B UTPe, T03BOJISIOT HaM
MaTeMaTHYeCKH BBIYMCIUTD HANPABJIEHNE, B KOTOPOM JI0JKHBI IBUTAThCsA POOOTHI. B ripo-
IrpaMMUPOBAHUM X-KOOP/MHATA pacTeT MPU JABUKEHNHU BIIPABO, & ¥-KOOPANHATA — IIPU
JBUKEHUN BHU3. ITO 3HAUUT, YTO €CJIN X-KOOPAUHATA POHOTA GOJIBIIE X-KOOPAUHATHI
UTPOKA, TO POOOT J0JIKEH JIBUTATHCS BJIEBO (TO €CTh KOJI JIOJIKEH TPOU3BOIUTD BHIUMTA-
HUE U3 TEKYIIEeH X-KOOPANHATHI ), UTOOBI PUOIMBUTHCSA K UTPOKY. Eciin jke x-KoopauHara
poboTa MeHblIle, TO OH JIOJIZKEH JIBUTAThCs BIIPABO (TO €CTh KOJI IOJIKEH TPUOABJIATH
K TeKyIIeH x-koopaunnare). To ske caMoe OTHOCUTCA K IBUKEHITO BBEPX M BHU3 HA OCHOBE
COOTBETCTBYIOIINX ¥-KOOP/IMHAT.

"""TonogHble poboTbl, (c) dn CeeitrapT al@inventwithpython.com

. CbernTte OT rosIofHbIX pobOTOB, CTaNKMBasA UX ApPYr C APYroMm.

Koa pasmeweH Ha https://nostarch.com/big-book-small-python-projects
Tern: 6onbwasa, urpa"""

A wWwN PR
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O oo N U

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
a47.
48.
49.
50.
51.
52.
53.
54.
55.

import

random, sys

. # 3ajaemM KOHCTaHThI:

WIDTH = 40 # (!) MonpobyiiTe 3aMeHUTb 3TO 3HaveHWe Ha 70 wau 1O.
HEIGHT = 20 # (!) MonpobyiTe 3aMeHUTb 3TO 3HaveHue Ha 10.
NUM_ROBOTS = 10 # (!) MonpobyiiTe 3aMeHWTb 3TO 3HayeHne Ha 1 wan 30.
NUM_TELEPORTS = 2 # (!) MNonpobyiiTe 3aMeHWTb 3TO 3Ha4yeHuWe Ha @ wau 9999.
NUM_DEAD_ROBOTS = 2 # (!) MonpobyiiTe 3aMeHUTb 3TO 3HayeHue Ha © wuau 20.
NUM_WALLS = 100 # (!) MonpobyiiTe 3aMeHUTb 3TO 3HayeHuWe Ha O wuan 1000.
EMPTY_SPACE = ' ' # (!) MonpobyiTe 3aMeHUTb 3TO 3HayeHue Ha '.'
PLAYER = '@’ # (!) MonpobyiiTe 3aMeHWTb 3TO 3HayeHune Ha 'R'.
ROBOT = 'R’ # (!) MonpobyiiTe 3aMeHWTb 3TO 3Ha4yeHue Ha '@'.
DEAD_ROBOT = 'X' # (!) MonpobyiTe 3aMeHUTb 3TO 3HayeHue Ha 'R’
# (!) MonpobyiiTe 3aMeHWTb 3TO 3HayeHue Ha '#', wam '0O', wam ' '
WALL = chr(9617) # CumBon 9617 cooTBeTcTByeT 'ii'
def main():

print('''Hungry Robots, by Al Sweigart al@inventwithpython.com
You are trapped in a maze with hungry robots! You don't know why robots
need to eat, but you don't want to find out. The robots are badly
programmed and will move directly toward you, even if blocked by walls.
You must trick the robots into crashing into each other (or dead robots)
without being caught. You have a personal teleporter device, but it only
has enough battery for {} trips. Keep in mind, you and robots can slip
through the corners of two diagonal walls!
""" format(NUM_TELEPORTS))

inp

ut('Press Enter to begin...'")

# MNoaroTaBnnMBaeM HOBYKW MUrpy:

boa

rd = getNewBoard()

robots = addRobots(board)
playerPosition = getRandomEmptySpace(board, robots)

whi

le True: # OCHOBHON LUKA WUIpbl.
displayBoard(board, robots, playerPosition)

if len(robots) == @: # NpoBepsem, He BbIUrpan M UrpoK.
print('All the robots have crashed into each other and you')
print('lived to tell the tale! Good job!")
sys.exit()

# MNepeABuraem Urpoka u poboToB:
playerPosition = askForPlayerMove(board, robots, playerPosition)

robots = moveRobots(board, robots, playerPosition)

for X, y in robots: # MpoBepsem, He npourpan M Urpok.
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56. if (x, y) == playerPosition:

57. displayBoard(board, robots, playerPosition)

58. print('You have been caught by a robot!")

59. sys.exit()

60.

61.

62. def getNewBoard():

63. """Bo3BpawaeT COOTBETCTBYWWMIA [OCKE acCOLMATUBHLIA MaccuB. Ponb Kaw4en
64. UrpanT KopTexu (X, y) LeSoYUCNEHHbIX MHAEKCOB MO3ULMA Ha AOCKe,
65. a 3HayeHun — WALL, EMPTY_SPACE u DEAD_ROBOT. B accouuMaTMBHOM MaccCuBe eCTb
66. Takxe kod 'teleports' anAa 4ucna ocTaBWMXCA Yy Urpoka MOMLITOK TesienopTauuu.
67. XuBble poboTbl XpaHATCA OTAENbHO OT accouuaTUBHOro mMaccusa board"""
68. board = {'teleports': NUM_TELEPORTS}

69.

70. # Co3paem nNycTyw OOCKY:

71. for x in range(WIDTH):

72. for y in range(HEIGHT):

73. board[(x, y)] = EMPTY_SPACE

74.

75. # [lobaBnsieM CTEeHKM Ha Kpasx [LOCKU:

76. for x in range(WIDTH):

77. board[(x, ©)] = WALL # BepxHsAa cTeHKa.

78. board[(x, HEIGHT - 1)] = WALL # HwxHAA cTeHKa.

79. for y in range(HEIGHT):

80. board[ (@, y)] = WALL # JleBaa cTeHka.

81. board[ (WIDTH - 1, y)] = WALL # MpaBas cTeHka.

82.

83. # [lobaBnsiem ewe CTEHKU C/yYalHbIM obpasom:

84. for i in range(NUM_WALLS):

85. X, y = getRandomEmptySpace(board, [])

86. board[(x, y)] = WALL

87.

88. # JlobaBnAemM M3Ha4YaNbHO MepTBbIX pPobHOTOB:

89. for i in range(NUM_DEAD_ROBOTS):

90. X, y = getRandomEmptySpace(board, [])

91. board[(x, y)] = DEAD_ROBOT

92. return board

93.

94. def getRandomEmptySpace(board, robots):

95. """Bo3BpawaeT LesoYUCNEeHHbIn KopTex (X, Yy) AnA NycTOoro NpocTpaHCTBa
96. Ha Jocke."""

97. while True:

98. randomX = random.randint(1l, WIDTH - 2)

99. randomY = random.randint(1, HEIGHT - 2)

100. if isEmpty(randomX, randomY, board, robots):

101. break

102. return (randomX, randomY)

103.

104.

105. def isEmpty(x, y, board, robots):
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106. """BosBpawaeT True, ecnu kneTka (X, y) Ha JOCKe mycTa

107. M He comepxuT poboTta."""

108. return board[(x, y)] == EMPTY_SPACE and (x, y) not in robots

109.

110.

111. def addRobots(board):

112. """NobaBnAaeT NUM_ROBOTS poboTOB B NycCTble MecTa Ha AOCKe, a Takxe BO3BpawaeT
113. cnmcok (X, Y) 3TUX NyCTbIX MeCT, B KOTOpbIX Tenepb HaxoasTcs poboThi."™""
114. robots = []

115. for i in range(NUM_ROBOTS):

116. X, y = getRandomEmptySpace(board, robots)

117. robots.append((x, y))

118. return robots

119.

120.

121. def displayBoard(board, robots, playerPosition):

122. """OTobpaxaeT AOCKY, poboTOB M Mrpoka Ha dKpaHe."""

123. # MNpoxoAum B UMKJe NO BCeM MO3MLUMAM Ha [OCKe:

124. for y in range(HEIGHT):

125. for x in range(WIDTH):

126. # Pucyem COOTBETCTBYHWWWA CUMBON:

127. if board[(x, y)] == WALL:

128. print(WALL, end="")

129. elif board[(x, y)] == DEAD_ROBOT:

130. print(DEAD_ROBOT, end='")

131. elif (x, y) == playerPosition:

132. print(PLAYER, end="")

133. elif (x, y) in robots:

134. print(ROBOT, end="'")

135. else:

136. print (EMPTY_SPACE, end="")

137. print() # BblBOAMM CUMBON HOBOW CTPOKM.

138.

139.

140. def askForPlayerMove(board, robots, playerPosition):

141. """Bo3BpawaeT UenoYucneHHbin koptex (X, y) MecTa, Kyaa panee uaet
142. UrpoK, C Yy4YeTOM TeKylero MecTOMONOXeHUA U KpaeB pocku."""

143. playerX, playerY = playerPosition

144.

145. # Nwem, ABUXeHMe B KaKMX HanpaB/leHWAX He rnperpaxpaeT CTeHKa:

146. q = 'Q" if isEmpty(playerX - 1, playerY - 1, board, robots) else ' '
147. w = "W' if isEmpty(playerX + @, playerY - 1, board, robots) else ' '
148. e = 'E' if isEmpty(playerX + 1, playerY - 1, board, robots) else ' '
149. d = 'D' if isEmpty(playerX + 1, playerY + 0, board, robots) else ' '
150. c = 'C" if isEmpty(playerX + 1, playerY + 1, board, robots) else ' '
151. x = 'X'" if iskEmpty(playerX + ©, playerY + 1, board, robots) else ' '
152. z = 'Z' if isEmpty(playerX - 1, playerY + 1, board, robots) else ' '
153. a = 'A" if isEmpty(playerX - 1, playerY + 0, board, robots) else ' '
154. allMoves = (q+w+e+d+c+x+a+2z+ 'S")

155.

156. while True:
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158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.

# OnpepenAaem xof Urpoka:

print('(T)eleports remaining: {}'.format(board["teleports"]))

print("'
print("

move = input('> ').upper()

{3 () ({})".format(q, w, e))

{}) (s) ({})'.format(a, d))
print('Enter move or QUIT: ({}) ({}) ({})'.format(z, x, c))

if move == 'QUIT':
print('Thanks for playing!"')
sys.exit()
elif move == 'T' and board['teleports'] > 0:
# TenenopTupyeM Urpoka Ha C/yYaiHyl HOBYH MO3WLMIO:
board[ 'teleports'] -=1

return getRandomEmptySpace(board, robots)
and move in allMoves:

elif move !=

# Bo3Bpawaem HOBYW MO3ULMUI UrpoKa B

return {

- 1, playerY
0, playerY
1, playerY
1, playerY
1, playerY
0, playerY
1, playerY
1, playerY

'Q': (playerX
'"W': (playerX +
'"E': (playerX +
'D': (playerX +
'C': (playerX +
'X': (playerX +
'Z': (playerX -
'A': (playerX -
g

COOTBETCTBMM CO CAEeJIaHHbIM XOAOM:

+
+
+
+

+

1),
1),
1),
0),
1),
1),
1),
e),

(playerX, playerY)}[move]

def moveRobots(board, robotPositions, playerPosition):

Bo3Bpawaem cnumcok kopTexeih (X, Yy) HOBbIX MO3uuuiA poboOTOB,

rnocse Ux MOMbITOK MepeMecTUTbCA B HaMpaB/ieHUW Urpoka.
playerx, playery = playerPosition

nextRobotPositio

while len(robotPositions) > @:

ns = []

robotx, roboty = robotPositions[@]

# Onpefensem HanpaB/eHWe ABUXeHUA poboTa.

if robotx <
movex =
elif robotx
movex =
elif robotx
movex =

if roboty <
movey =
elif roboty
movey =
elif roboty

playerx:

1 # MNepemewaem BnNpaBo.

> playerx:

-1 # lepemewaem BneBoO.

= playerx:

@ # He nepemeuwaem no ropusoHTa M.

playery:

1 # Mepemewaem BBepx.

> playery:

-1 # MNepemewaem BHU3.

== playery:

movey = @ # He nepemewaem no BepTUKanu.
# lMpoBepAem, He HaTblkaeTcA /M pobOT Ha CTeHy, W KoppeKTupyem
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208. # HanpaB/ieHMe ero [ABUXeHUA:

209. if board[(robotx + movex, roboty + movey)] == WALL:

210. # PO6OT HATONKHETCHA Ha CTeHy, Tak 4YTO Bblbupaem Apyroi xon:
211. if board[(robotx + movex, roboty)] == EMPTY_SPACE:

212. movey = @ # Po60T He MOXeT nepeMecTUTbCA FOPU3OHTAJNIbHO.
213. elif board[(robotx, roboty + movey)] == EMPTY_SPACE:

214. movex = @ # PO6OT He MOXeT nepeMecTUTbCA BepTUKabHO.
215. else:

216. # PO6OT He MOXeT nepemMecTUTbCS.

217. movex = O

218. movey = ©

219. newRobotx = robotx + movex

220. newRoboty = roboty + movey

221.

222. if (board[(robotx, roboty)] == DEAD_ROBOT

223. or board[ (newRobotx, newRoboty)] == DEAD_ROBOT):

224. # Po6b0oT nonman Ha MecTo CTONKHOBEHWA, yAandem ero.

225. del robotPositions[0]

226. continue

227. # lpoBepAemM, He HATKHYNCA AU OH Ha Apyroro poboTa, U yHUYTOXaem ob6oux
228. # B 3TOM chayvae:

229. if (newRobotx, newRoboty) in nextRobotPositions:

230. board[ (newRobotx, newRoboty)] = DEAD_ROBOT

231. nextRobotPositions.remove((newRobotx, newRoboty))

232. else:

233. nextRobotPositions.append((newRobotx, newRoboty))

234.

235. # Ypansem poboToB u3 robotPositions no mepe ux nepemeweHus.
236. del robotPositions[@]

237. return nextRobotPositions

238.

239.

240. # Ecnu nporpamMma He uMNOpTUpyeTCA, a 3anyckaeTcA, NPOU3BOAMM 3anycK:

241. if __name__ == '__main__":
242. main()

Korza Bbl BBezieTe UCXOAHBIN KO/ U 3allyCTUTE €r0 HECKOJbKO pa3, IoIpoOyiiTe 110-
IKCIIEPUMEHTUPOBATb C BHECEHNEM B HETO U3MEHEHUN. I/I[[GI/I KacCcaTeJIbHO BO3MOKHBIX
HeOOJIbIINX M3MEHEH I Bbl HalizieTe B KOMMEHTapHX, HoMedeHHbIX (!). Moskere Takxke
caMu onpobOBATh MIPUAYMATh, KaK CEJATh CIeayolee:

@ cozzaiite poOOTOB ABYX PA3JIUYHBIX BU/IOB: CHOCOOHBIX IIEPEMELIATHCS TOJIBKO 110
JIMArOHAJIN U TOJIbKO B OCHOBHBIX HAIIPABJIEHUSIX;

® [Ipe0CTaBbTE UTPOKY BO3MOXKHOCTD OCTABJIATD I10CJIE cebsa OTpaHNYCHHOE KOJIN-
YECTBO JIOBYIIEK, OCTaHaABJNBAIOIINX 1106010 CTYIIMBIIETO Ha HUX p060Ta;

® 1IPEe0CTaBbTE UTPOKY BO3MOKHOCTD CO3aTh /JIA CBOET 3alllUTbl OTPaHNMYEHHOE
KO/JIMYECTBO «MI'HOBEHHBIX CTECH».
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UccnepgoBaHme nporpammel

[TonpoOyiiTe HaliTH OTBETHI Ha CJeAyIONINE BOPOCHI. [109KCIIepUMEHTUPYITE ¢ 13-
MEHEHUSAMHU KO/ U 3aIlyCTUTE TPOrPAMMy CHOBA, YTOObI YBH/IETh, KAK OHH MOBJIHSIOT
Ha ee paboTy.

1. Yo Gyner, ecau WALL = chr(9617) B cTpoke 22 3amMeHHUTh Ha WALL = 'R'?

2. Yro byxer, eciii return nextRobotPositions B cTpoke 237 3aMeHHUTH Ha return
robotPositions?

3. Yro Gyer, ecain yAaJIuTh UK 3aKOMMEHTHPOBaTh displayBoard(board, robots,
playerPosition) B cTpoke 447

4. 9ro GyJer, ecJiu yIaIuTh WK 3aKOMMEHTHPOBATD robots = moveRobots (board,
robots, playerPosition) B cTpoke 537
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Bot — usBectnbiii gerektuB Matusbaa Kamio. IIpomnamna

Korika 3odhu, 1 BaM HY>KHO U3YUHTb Bee 3arienku. [Tomospe-

Ba€MbI€ BCEr/la BPDYT UJIN BCET/Ia TOBOPAT TIPpAB/TY. HafmeTe JIN
BbI 301 BOBpPEMST 1 OGBUHUTE JIK TOTO, KOTO HYKHO?

B nanHoIi urpe BBI e/leTe HA TAKCU B PA3JIUYHBIE MECTA TOPOIA.

B kaxmoMm 13 9THX MECT eCTb [10I03PEBAEMBIiT 1 TpeIMeT. Bbl Moske-

Te CIIPAIITIBATh ITO/[03PEBAEMBIX O IPYTUX [T0/I03PEBAEMBIX U IIPEAMETAX,

CPaBHUBATh UX OTBETBI CO CBOMMMU 3AIVCSIMU U OIIPEEJISITh, TOBOPSIT OHU TIPABIy UJIN

aryT. Kro-Hubyb 13 HUX MOKET 3HaTh, KTO MOXUTHI 30(u (UK T OHA HAXOIAUTCH,

WU KaKOii TIPeZIMET MOJKHO HAMTH B MeCTe TPEOBIBAHUST TIOXUTHUTEJIS ), HO BBI IOJIKHBI

pemruTh, BepuTe Jiu Bbl M. Ha Momck 3/10yMBIIIIJIEeHHUKA Y BAC MSATh MUHYT, HO €CJTH BB

TPU pasza 0OBUHHUTE KOTO-TO OIMUOOYHO, TO TTPOUTrpaeTe. ITa UTPa CO3/IaHa MOJL BIIeyar-
senueM ot urpbl Where’s an Egg? («Haiiau siiio») ¢ caiita Homestar Runner.

Mporpamma B gencreumn
PesyibraT BBITIOJIHEHUSI jaccuse . py BBITJISIAUT CIEAYIOIUM 0OPasoM:

J'ACCUSE! (a mystery game)
- -COKpaueHo- -
Time left: 5 min, © sec
You are in your TAXI. Where do you want to go?
(A)LBINO ALLIGATOR PIT
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(B)OWLING ALLEY
(C)ITY HALL

(D)UCK POND
(H)IPSTER CAFE

(0)LD BARN
(U)NIVERSITY LIBRARY
(V)IDEO GAME MUSEUM
(2)00

> a

Time left: 4 min, 48 sec
You are at the ALBINO ALLIGATOR PIT.
ESPRESSA TOFFEEPOT with the ONE COWBOY BOOT is here.

(3) "J'ACCUSE!" (3 accusations left)
(Z) Ask if they know where ZOPHIE THE CAT is.
(T) Go back to the TAXI.
(1) Ask about ESPRESSA TOFFEEPOT
(2) Ask about ONE COWBOY BOOT
>z
They give you this clue: "DUKE HAUTDOG"
Press Enter to continue...
- -COKpaueHo- -

OnucaHme paboThbl

Y066l pazodpaThCs ¢ JAHHOU UTPOiT, HEOOXOIUMO BHUMATEIbHO U3YUUTh aCCOI[UATHB-
HBIT MaccwB clues, OMMMCAHHBIN B cTpokax ¢ 51-if mo 109-t0. MokeTe pacKOMMEHTH-
poBaTh cTpoKuU ¢ 151-ii 1o 154-10, 4TOOBLI BBIBECTH €ro Ha 9KpaH. PoJib Kiiodell B 9ToM
aCCONMMATUBHOM MAacCUBE UTPAIOT CTPOKOBbIE 3HAUYECHUS U3 CcIMCKa SUSPECTS, a poJib
3HAYECHUN — «aCCOIIMaTUBHbBIEC MAaCCUBBI 3aIlCITOK». Ka)K[[bIﬁ N3 9TUX aCCOIIMAaTUBHBIX
MAaCCHBOB 3aIeNIOK COZEPKUT CTPOKOBBIC 3HAUEHUS U3 CIMUCKOB SUSPECTS 1 ITEMS,
CITysKale OTBETaMU OJTHUX TI0/I03PEBAEMBIX OTHOCUTEIHHO JIPYTUX TTO03PEBAEMBIX
u mpenMetoB. Hampumep, ecimr clues[ 'DUKE HAUTDOG' ][ ' CANDLESTICK' ] paBHO 'DUCK
POND', T0, korzia Mbl cripocuM Jlioka Oraora o nogcseunuke (Candlestick), /{iok orserur,
uro ToT HaxoauTcest B YruroM 1pyay (Duck pond). TTomospeBaembie, ipeiMeThl, MecTa
1 TIPECTYITHUK TIePETAaCOBBIBAIOTCS TIPU KaK/10H HOBOM UTPe.

ITa CTPYKTYpa JaHHBIX — [[EHTPATbHAS IS HAIIEH TIPOTPaMMBbI, CJI€I0BATETBHO, YTOOBI
paszobparbcst B IPOrpaMMe B IeJIOM, HEOOX0NMO pa3oObpaThest ¢ aTO CTPYKTYPOIL.

1. """4 o6BuHsaw!, (c) dn CeeirapTt al@inventwithpython.com

2. [leTeKkTMBHas urpa c obMaHOM U MponaBWei KOoWKOWn

3. Kopg pa3smeweH Ha https://nostarch.com/big-book-small-python-projects
4. Teru: odveHb 6onbwas, urpa, wmop, rosnosonsomka"""
5
6
7

. # CoirpaTb B ucxopHyw Flash-urpy Bbl MoxeTe no agpecy:
. # https://homestarrunner.com/videlectrix/wheresanegg.html
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8. # bosbwe uHPopmauum — B cTtaTbe http://www.hrwiki.org/wiki/Where's_an_Egg%3F

10. import time, random, sys

11.

12. # 3agaeM KOHCTaAHThI:

13. SUSPECTS = ['DUKE HAUTDOG', 'MAXIMUM POWERS', 'BILL MONOPOLIS', 'SENATOR
SCHMEAR', 'MRS. FEATHERTOSS', 'DR. JEAN SPLICER', 'RAFFLES THE CLOWN',
"ESPRESSA TOFFEEPOT', 'CECIL EDGAR VANDERTON']

14. ITEMS = ['FLASHLIGHT', 'CANDLESTICK', 'RAINBOW FLAG', "'HAMSTER WHEEL', 'ANIME
VHS TAPE', 'JAR OF PICKLES', 'ONE COWBOY BOOT', 'CLEAN UNDERPANTS', 'S5 DOLLAR
GIFT CARD']

15. PLACES = ['Z0O', 'OLD BARN', 'DUCK POND', 'CITY HALL', 'HIPSTER CAFE',
'BOWLING ALLEY', 'VIDEO GAME MUSEUM', 'UNIVERSITY LIBRARY', 'ALBINO
ALLIGATOR PIT']

16. TIME_TO_SOLVE = 300 # [QnUTenbHOCTb WUrpbl — 300 cekyHp (5 MUHYT).

17. # MNepBble ByKBbl M MakKCUManbHas AJMHA MeCT AeWCTBUA HeobXoAMMbl ANA OTOobpaxeHus

18. # meHw:

19. PLACE_FIRST_LETTERS = {}

20. LONGEST_PLACE_NAME_LENGTH = ©

21. for place in PLACES:

22. PLACE_FIRST_LETTERS[place[@]] = place

23. if len(place) > LONGEST_PLACE_NAME_LENGTH:
24, LONGEST_PLACE_NAME_LENGTH = len(place)
25.

26. # OCHOBHble NPOBEpPKU KOPPEKTHOCTM KOHCTaHT:
27. assert len(SUSPECTS) ==
28. assert len(ITEMS) ==
29. assert len(PLACES) == 9
30. # MNepBble 6YKBbl HE AO/XHbI MOBTOPATHCA:
31. assert len(PLACE_FIRST_LETTERS.keys()) == len(PLACES)
32.
33.
34. knownSuspectsAndItems = []
35. # visitedPlaces: kjw4u — mMecTa AeWCTBUA, 3HAYEHUA —
= CTpPOKOBble 3HAYEHMA A/ HAXOAAWMXCA TaM Mojo3peBaemblX U NpeaMeToB.
36. visitedPlaces = {}
37. currentlLocation = 'TAXI' # HauuMHaem urpy B TaKcu.
38. accusedSuspects = [] # O6BUHEHHble Mojgo3peBaemble HUKAKUX 3aLenoK He AakT.
39. liars = random.sample(SUSPECTS, random.randint(3, 4))
40. accusationsLeft = 3 # Bbl MoxeTe 06BMHWTbL He 6onee Tpex Yenosek.
41. culprit = random.choice(SUSPECTS)
42. # CcbinkuM Ha obwue MHAEKCbl; Hanpumep, SUSPECTS[@] v ITEMS[O] HaxopaTcs
43. # B PLACES[@].
44. random.shuffle(SUSPECTS)
45. random.shuffle(ITEMS)
46. random.shuffle(PLACES)
47.
48. # Co3jaeM CTPYKTYpbl AaHHbIX ANA 3aLenoK, MONAYYeHHbIX OT FOoBOpAWMX NpaBay
49. # o0 Kaxaom U3 npeaMeToB M NOAO3PEeBaEMbIX.
50. # clues: knw4M — nopo3peBaemble, y KOTOPbIX MOMNPOCUAM 3auenky,
= 3HayeHWe — "accoumaTUBHLIA MaccuB 3auenok".
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51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
le1.

clues = {}
for i, interviewee in enumerate(SUSPECTS):
if interviewee in liars:
continue # Moka nponyckaem nxeLoB.

# Knwoun B 3TOoM "accoumaTMBHOM MaccuBe 3auenok” — npegmeThbl
# M nopfo3peBaeMble, 3HAYEHUA — MOJIYHEHHble 3aUenku.
clues[interviewee] = {}
clues[interviewee][ 'debug_liar'] = False # YOO6HO Ans OTNAAKM.
for item in ITEMS: # Bblbupaem 3auenku OTHOCUTENBHO BCEX MpeAMeTOB.
if random.randint(@, 1) == @: # [oBOpUT, rhe HaxoguTCs npeameT:
clues[interviewee][item] = PLACES[ITEMS.index(item)]
else: # loBOpuT, y KOro npeameT:
clues[interviewee][item] = SUSPECTS[ITEMS.index(item)]
for suspect in SUSPECTS: # Bbibupaem 3auenku OTHOCUTENIbHO BCeX
# nopospeBaembiX.
if random.randint(@, 1) == @: # [OBOpPUT, rAe HaxXoAWTCS MOAO3PEBAEMbIN :
clues[interviewee][suspect] = PLACES[SUSPECTS.index(suspect)]
else: # loBOpWT, Kakoil nNpeamMeT ecTb Yy NOAO3pPEBAEMOro:
clues[interviewee][suspect] = ITEMS[SUSPECTS.index(suspect)]
# Co3paeM CTpYKTypbl AaHHbIX AJA MOJyYaeMblX OT JIXeLoB 3auenok
# OTHOCMTENbHO BCeX MpeaMeTOB UM NOAO3PEBAEMbIX :
for i, interviewee in enumerate(SUSPECTS):
if interviewee not in liars:
continue # Mbl yxe obpaboTanu Tex, KTO rOBOpPWUT Npasay.

# Knwoun B 3TOoM "accoumaTMBHOM MaccuBe 3auenok” — npegmeThbl

# M nopfo3peBaeMble, 3HAYEHUA — MOJIYHEHHble 3aUEnKku.
clues[interviewee] = {}

clues[interviewee][ 'debug_liar'] = True # YHO6HO AnA OTNAAKM.

# DTOT onpawvBaemblii NOAO3pEBaEMbli — fIXel, W ero 3auenku JIOXHbI:
for item in ITEMS:
if random.randint(@, 1) ==
while True: # Bblbupaem cny4aitHoe (HenpaBWIbHOE) MecCTO.
# JIxeT OTHOCUTENbHO MECTOHaXOXAeHUA npeameTa.
clues[interviewee][item] = random.choice(PLACES)
if clues[interviewee][item] != PLACES[ITEMS.index(item)]:
# BbIXOAMM M3 LUMKA Mnocsie Bbibopa JIOKHOM 3auenku.
break
else:
while True: # Bbibupaem cny4dailHoro (HenpaBW/IbHOMO) MOAO3PEBAEMOrO.
clues[interviewee][item] = random.choice(SUSPECTS)
if clues[interviewee][item] != SUSPECTS[ITEMS.index(item)]:
# BbIXOAMM M3 LUMKIA Mnocsie Bbibopa JIOKHOM 3auenku.
break
for suspect in SUSPECTS:
if random.randint(@, 1) ==
while True: # Bblbupaem cny4vaiiHoe (HenpaBuJibHOE) MecTo.
clues[interviewee][suspect] = random.choice(PLACES)
if clues[interviewee][suspect] != PLACES[ITEMS.index(item)]:
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102.
103.
104.
105.
106.
107.

108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.

# BbIXOAMM M3 UMKNA mnocne Bblbopa NOXHON 3auenku.
break
else:
while True: # Bblbupaem cny4daiHblii (HenpaBW/bHLIA) NpeameT.

clues[interviewee][suspect] = random.choice(ITEMS)

if clues[interviewee][suspect] !=

= TTEMS[SUSPECTS.index(suspect)]:
# BbIXOAMM M3 UMKNA nocne BblbOpa NOXHON 3auenku.
break

# Co3pjaeM CTPYKTYypbl AaHHbIX AJIA OTBETOB Ha BOMNPOCh O 30du:
zophieClues = {}
for interviewee in random.sample(SUSPECTS, random.randint(3, 4)):
kindOfClue = random.randint(1, 3)
if kindOfClue ==
if interviewee not in liars:
# (MpaBauBO) oTBeEYawT, y Koro 3odu.
zophieClues[interviewee] = culprit
elif interviewee in liars:
while True:
# Bblbupaem (HenpaBWJIbHOIrO) MOLO3PEBAEMOro.
zophieClues[interviewee] = random.choice(SUSPECTS)

if zophieClues[interviewee] != culprit:
# BbIXOAMM M3 UMKNA nocsie BbibOpa NOXHON 3auenku.
break

elif kindOfClue == 2:
if interviewee not in liars:
# (MpaBauBo) oTBevawT, rae 3odu.
zophieClues[interviewee] = PLACES[SUSPECTS.index(culprit)]
elif interviewee in liars:
while True:
# Bblbupaem cny4vailHoe (HenpaBW/ibHOE) MecTo.
zophieClues[interviewee] = random.choice(PLACES)
if zophieClues[interviewee] != PLACES[SUSPECTS.index(culprit)]:
# BbIXOAMM U3 LMKAA Moc/e BblbOpa NOXHOW 3auenku.
break
elif kindOfClue ==
if interviewee not in liars:
# (MpaBguMBO) OTBEYawWT, 6/M3 Kakoro npeamMeTa HaxoauTcsa 30¢u.
zophieClues[interviewee] = ITEMS[SUSPECTS.index(culprit)]
elif interviewee in liars:
while True:
# Bblbupaem cnydYaiiHblii (HempaBWAbHbIA) nNpeameT.
zophieClues[interviewee] = random.choice(ITEMS)
if zophieClues[interviewee] != ITEMS[SUSPECTS.index(culprit)]:
# BbIXOoAMM W3 UMKNA nocne BblbOpa NOXHON 3auenku.
break

# DKCNepuUMEHT: pacKOMMEHTUpPYWTe 3TOT KO, HTOBbl MOCMOTPeTb Ha COAEpXUMOe
# CTPYKTYp AaHHbIX C 3auenkam:
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153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.

184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.

. #import pprint

#pprint.pprint(clues)

#pprint.pprint(zophieClues)

#print('culprit =", culprit)

# HAYAJIO UTPbI

print("""J"'ACCUSE! (a mystery game)")

By Al Sweigart al@inventwithpython.com

Inspired by Homestar Runner\'s "Where\'s an Egg?" game

You are the world-famous detective Mathilde Camus.
ZOPHIE THE CAT has gone missing, and you must sift through the clues.
Suspects either always tell lies, or always tell the truth. Ask them

about other people, places, and items to see if the details they give are
truthful and consistent with your observations. Then you will know if
their clue about ZOPHIE THE CAT is true or not. Will you find ZOPHIE THE

CAT in time and accuse the guilty party?
mun)

input('Press Enter to begin...")

startTime = time.time()
endTime = startTime + TIME_TO_SOLVE

while True: # OCHOBHOW LMKA WIrpbl.
if time.time() > endTime or accusationsLeft ==
# ObpabaTbiBaem ycnoBue "uWrpa OKOH4YeHa":
if time.time() > endTime:
print('You have run out of time!')
elif accusationsLeft ==
print('You have accused too many innocent people!")
culpritIndex = SUSPECTS.index(culprit)
print('It was {} at the {} with the {} who catnapped her!"'.
format(culprit, PLACES[culpritIndex], ITEMS[culpritIndex]))
print('Better luck next time, Detective.')
sys.exit()

print()
minutesLeft = int(endTime - time.time()) // 60
secondsLeft = int(endTime - time.time()) % 60

print('Time left: {} min, {} sec'.format(minutesLeft, secondsLeft))

if currentLocation == 'TAXI':

print(' You are in your TAXI. Where do you want to go?')
for place in sorted(PLACES):

placeInfo = "'

if place in visitedPlaces:

placeInfo = visitedPlaces[place]

nameLabel = '(' + place[@] + ')' + place[1l:]

spacing = " " * (LONGEST_PLACE_NAME_LENGTH - len(place))

print('{} {}{}'.format(nameLabel, spacing, placeInfo))
print('(Q)UIT GAME')
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202. while True: # [lpoponxaem cnpawuwBaTb, MOKa He MOJiy4YMM AOMYCTUMbIA OTBET.
203. response = input('> ').upper()
204. if response == '':
205. continue # CnpawvBaem cHoBa.
206. if response == 'Q":
207. print('Thanks for playing!")
208. sys.exit()
209. if response in PLACE_FIRST_LETTERS.keys():
210. break
211. currentLocation = PLACE_FIRST_LETTERS[response]
212. continue # Bo3Bpawaemca K Hayaly OCHOBHOIO UWMKNA WUrpbl.
213.
214. # HaxoaumcAa B OAHOM M3 MeCT; MIpOK MOXeT 3arnpawuBaTb 3auenku.
215. print(' You are at the {}.'.format(currentLocation))
216. currentLocationIndex = PLACES.index(currentLocation)
217. thePersonHere = SUSPECTS[currentLocationIndex]
218. theItemHere = ITEMS[currentLocationIndex]
219. print(* {} with the {} is here.'.format(thePersonHere, thelItemHere))
220.
221. # JlobaBnAemM HaxojAWMXCA B DTOM MecCcTe MOoLO3peBaeMoro W npeameTt
222. # B Hall CNMCOK M3BECTHbLIX MOAO3peBaeMblX U MpeaMeToB:
223. if thePersonHere not in knownSuspectsAndItems:
224, knownSuspectsAndItems.append(thePersonHere)
225. if ITEMS[currentLocationIndex] not in knownSuspectsAndItems:
226. knownSuspectsAndItems.append(ITEMS[currentLocationIndex])
227. if currentLocation not in visitedPlaces.keys():
228. visitedPlaces[currentLocation] = "({}, {})'.format(
= thePersonHere.lower(), theItemHere.lower())
229.
230. # O6BMHEHHble paHee OWMOOYHO MOJO3peBaemMble He AawT
231. # urpoky 3sauenok:
232. if thePersonHere in accusedSuspects:
233. print('They are offended that you accused them,"')
234. print('and will not help with your investigation.')
235. print('You go back to your TAXI.')
236. print()
237. input('Press Enter to continue...')
238. currentLocation = 'TAXI'
239. continue # Bo3Bpawaemca K Hayany OCHOBHOIO LWMKAA Wrpbl.
240. # OTObBpaxaeM MeHW C M3BeCTHbIMM MOJO3pEeBaeMbMM U NpeaMeTamMu, O KOTOPbIX
241. # MOXHO CNpoOCUTb:
242, print()
243, print('(3) "I\'ACCUSE!" ({} accusations left)'.format(accusationsLeft))
244, print('(Z) Ask if they know where ZOPHIE THE CAT is.')
245. print('(T) Go back to the TAXI.')
246. for i, suspectOrItem in enumerate(knownSuspectsAndItems):
247. print('({}) Ask about {}'.format(i + 1, suspectOrItem))
248.
249. while True: # lpoponxaem crnpawvWBaTb, MOKa He MOAYYMM AOMYCTUMbIA OTBET.
250. response = input('> ').upper()
251. if response in 'JZT' or (response.isdecimal() and © < int(response) <=

len(knownSuspectsAndItems)):
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253.
254.
255.
256.
257.
258.
259.
260.
261.
262.

263.
264.
265.
266.
267.
268.
269.
270.
271.
272.
273.
274.
275.
276.

277.
278.

279.
280.
281.
282.
283.
284.
285.
286.
287.
288.
289.
290.

291.

292.

293.

294.
295.

break
if response == 'J': # WUrpok ob6BMHAET 3TOro NOAO3peBAEMOro.
accusationsLeft -= 1 # YyuTbiBaeM UCNONb30BaHHOe OOBUHeEHME.
if thePersonHere == culprit:

# Bbl OBBUHWIM TOroO, KOFO HYXHO.

print('You\'ve cracked the case, Detective!"')

print('It was {} who had catnapped ZOPHIE THE CAT.'.format(culprit))
minutesTaken = int(time.time() - startTime) // 60

secondsTaken = int(time.time() - startTime) % 60

print('Good job! You solved it in {} min, {}
sec.'.format(minutesTaken, secondsTaken))

sys.exit()

else:

# Bbl OBBUHWIM He TOro, KOro HyXHO.
accusedSuspects.append(thePersonHere)

print('You have accused the wrong person, Detective!')
print('They will not help you with anymore clues.')
print('You go back to your TAXI.')

currentLocation = 'TAXI'

elif response == 'Z': # Wrpok cnpawvuBaeT o 3o¢u.
if thePersonHere not in zophieClues:

print('"I don\'t know anything about ZOPHIE THE CAT."')

elif thePersonHere in zophieClues:

print("' They give you this clue:

- "{1"' format(zophieClues[thePersonHere]))

# [lobaBnsem He OTHOCAWMECA K MecTaM 3auenku B CMUCOK M3BECTHOrO:

if zophieClues[thePersonHere] not in knownSuspectsAndItems and

zophieClues[thePersonHere] not in PLACES:
knownSuspectsAndItems.append(zophieClues[thePersonHere])

elif response == 'T': # WUrpok BO3BpaWaeTcs B TaKCH.
currentLocation = 'TAXI'
continue # Bo3BpawaemcAa K Hayasy OCHOBHOIO LWKAA Wrpbl.

# WUrpok cnpawvBaeT O NoAO3peBaemMOM WM npeameTe.

thingBeingAskedAbout = knownSuspectsAndItems[int(response) - 1]
if thingBeingAskedAbout in (thePersonHere, theItemHere):

print(' They give you this clue: "No comment."')

else:

print("' They give you this clue:
"{}""'.format(clues[thePersonHere][thingBeingAskedAbout]))
# [lobaBnsieM He OTHOCAWMECA K MeCTaM 3auenku B CMNUCOK M3BECTHOrO:
if clues[thePersonHere][thingBeingAskedAbout] not in
= knownSuspectsAndItems
= and clues[thePersonHere][thingBeingAskedAbout] not in PLACES:
knownSuspectsAndItems.append(clues[thePersonHere]
= [thingBeingAskedAbout])

input('Press Enter to continue...")
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UccnegoBaHne nporpammal

[TonpobyiiTe HAlTH OTBETHI Ha CJeAyIONINE BOTIPOCHI. [109KCIIepUMEHTUPYITE ¢ 13-
MEHEHUSAMHU KOJa U 3aIlyCTUTE TIPOrPaMMy CHOBA, YTOObI YBHU/IETh, KaK OHU MOBJIHSIIOT
Ha ee paboTy.

1. Yro Gyzer, eciiv TIME_TO_SOLVE = 300 B cTpoke 16 3amennTh Ha TIME_TO_SOLVE = 07

2. Yro Gyner, ecain time.time() > endTime or accusationsLeft == @ B cTpoke 176
3aMeHNTD Ha time.time() > endTime and accusationsLeft == 07
3. Yo Gyzer, ecau place[1:] B crpoke 198 samenuts Ha place?

4. 9ro Gyner, ec startTime + TIME_TO_SOLVE B cTpoke 173 3amenuTb Ha startTime
* TIME_TO_SOLVE?



Mypasen JIsHrToHa

«Mypageii JIsHTTOHA» — KJIETOUHBIN aBTOMAT JIJII UMW TAITH-
OHHOTO MOJIEJINPOBAHUS HA IBYMEPHO CETKe, CXOKHUH C TIPO-
extoMm 13. [Ipu MmosesTpoBaHny MypaBei HAaUMHACT C KIETKH
OJTHOTO M3 JBYX 1BeTOB. EciM kiIeTka okpaieHa B TePBBIit
I[BET, TO MyPaBeil MEHSET ero Ha BTOPOI, MOBOpAauNBaeTCs Ha
90 TpamycoB BIIPaBO U TepeMeniaeTcs Ha OHy KJIeTKy. Ecin aTa
KJIETKa BTOPOTO I[BETA, TO MypPaBeil MeHsIeT ee Ha TIePBbIi, TTOBOPayuN-

Baetcst Ha 90 TPayCOB BIEBO U TIepeMenaeTCs BIepe/l Ha OHY KJICTKY.

HecmoTpst Ha 04eHb IPOCTOil HabOP MIPaBUIL, IIPY 9TOM MOAEJIUPOBAHUU JEMOHCTPUPY-
€TCsI CTI0KHOE HMEPIKEHTHOE TToBeieHre. MOKHO MOJIEJINPOBATh HECKOJIBKO MyPaBbeB
B OJIHOM TIPOCTPAHCTBE, YTO BbI3bIBAET MHTEPECHBIE B3AUMO/ICHCTBYS ITPU TIepeceuyeHun
UX IyTeii gBuKernst. Mypasbst JIOHITOHA IIPHYMaJI CIIEIUAIUCT B 061aCTH KOMIIBIOTED-
ubix Hayk Kpuc JIanrron (Chris Langton) B 1986 roay. lonosHuTe bHyI0 HHGOPMAIIIIO
o «Mypasbe JIaHTTOHA» MOKHO HAlTH B cTaThe « Buknrenuus: https://ru.wikipedia.org/
wiki/MypaBei_JIsHrToHa.
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Mporpamma B gencremm

Ha puc. 39.1 mokazan pe3ysbrat BeITIOJHEHNS langtonsant. py.

=] CAWINDOWS\system32\cmd.exe - py langtonsant.py ] X

vy

Prass Corl-C to guit. v

Puc. 39.1. 3asopaxueawowme pesynstatsl paboTbl KJIETOYHOrO ABTOMATA
«Mypage#n JlsHrToHa»

OnucaHue pabotsbi

B aTo0ii mporpamme ecTh /iBa BUjia «HAIIPaBJIeHU ABUKeHUs». Bo-11epBbIX, B accolua-
TUBHBIX MACCHBAX, COOTBETCTBYIOIIUX MYPaBbsIM, XPAHITCS OCHOBHbIE HANPABILEHUS
OBUINICEHUSL: CEBED, 10T, 3a11a/l, BOCTOK, & TAKKE HANPABCHUS 8PAUCHUSL: TIOBOPOTHI HAJIEBO
WJIN HArpaBo (TOYHee, TIPOTUB YaCOBOU CTPEJIKH U TI0 Hell, ITOCKOIbKY MbI CMOTPHM Ha
MypaBbeB CBepXy). MypaBbH MOBOPAUNBAIOT HAJIEBO WJIM HAIIPABO B 3aBUCUMOCTH OT
KJIETKHU, Ha KOTOPOU CTOSIT, TaK UTO cTpoku ¢ 78-11 mo 100-10 3a1a10T HOBOE OCHOBHOE
HarpasJieHre Ha 6ase TEeKyIIero OCHOBHOTO HANPaBJICHUsI IBUIKEHIS U HAIIPABJICHMUSI
BpalleHUsI.

1. """MypaBeit JIaHrToHa, (c) dn Ceeitrapt al@inventwithpython.com

2. [InHamnyeckoe u3obpaxeHne kKneToyHoro asTomaTa. Haxmute Ctrl+C ana ocTaHoBa.
3. JononHuTenbHaa uHdopmauusa: https://ru.wikipedia.org/wiki/MypaBeii_JIaHr TOHa
4. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
5. Teru: 6onbwasa, rpapuka, bext, umuTaumoHHoe mopenuposaHue"""

6
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O 00

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

import copy, random, sys, time

try:
import bext
except ImportError:

print('This program requires the bext module, which you")
print(‘'can install by following the instructions at"')
print('https://pypi.org/project/Bext/")

sys.exit()

# 3agaemM KOHCTaHThI:

WIDTH, HEIGHT = bext.size()

# B Windows Henb3A BbiBeCTU 4YTO-/M60 B nocneaHem cTonbue 6e3 pobasneHus

# aBTOMaTM4eCKM CUMBONA HOBOW CTPOKM, MOITOMY YyMEHbllaeM WUPUHY Ha 1:

WIDTH -= 1

HEIGHT -= 1 # Y4eT coobueHns O BO3MOXHOCTM BbIXO4A B CaMOM HU3Y.

NUMBER_OF_ANTS = 10 # (!) MonpobyiiTe 3aMeHUTb 3TO 3HayeHue Ha 1 wunaum 50.
PAUSE_AMOUNT = ©.1 # (!) MonpobyiTe 3amMeHUTb 3TO 3HayeHue Ha 1.0 wau 0.0.

# (!) MonpobyiiTe NOMEHATb UX, YHTOObl U3MEHUTb BHEWHWIA BWUA MypaBbeB:

ANT_UP = 'A'
ANT_DOWN = 'v'

ANT_LEFT = '<'
ANT_RIGHT = '>'

# (!) MNonpobyitiTe 3aMeHUTb 3TU LBeTa Ha 4To-To u3 'black', 'red',
'purple’, ‘cyan', or ‘white'.
# (Bce noppepxuBaemble Mopynem bext ugeTta.)

# 'green', 'yellow',

ANT_COLOR = 'red'
BLACK_TILE = 'black’
WHITE_TILE = 'white’

NORTH = 'north'
SOUTH = 'south'
EAST = 'east’
WEST = 'west'

def main():

bext.fg(ANT_COLOR)
bext.bg(WHITE_TILE)

bext.clear()

# Co3paemM HOBYW CTPYKTYpYy [AaHHbIX ANA AOCKU:
board = {'width':

'blue’,

# LBeT MypaBbeB coBnajaeT C LBeTOM nepefHero njaaHa.
# 3apaem AnAa Hadvana 6enbii uBeT doHa.

WIDTH,

"height': HEIGHT}

# Co3paemM CTPYKTYpbl AaHHbIX ANA MypaBbeB:

ants = []

for i in range(NUMBER_OF_ANTS):

ant = {



214 MpoekTt 39. Mypaseii JIaHrToHa

58. 'x': random.randint(@, WIDTH - 1),

59. 'y': random.randint(@, HEIGHT - 1),

60. ‘direction': random.choice([NORTH, SOUTH, EAST, WEST]),
61. }

62. ants.append(ant)

63.

64. # OTcnexuBaem rMomeHABlWME LUBET KNETKU, KOTOpble HYXHO MnepepucoBaTb
65. # Ha 3KpaHe:

66. changedTiles = []

67.

68. while True: # OCHOBHOW UMKA MpPOrpamMmbl.

69. displayBoard(board, ants, changedTiles)

70. changedTiles = []

71.

72. # nextBoard — To, Kak pocka 6yneT BbIrnaAeTb Ha C/efywwem ware
73. # mopenupoBaHuA. HayuMHaem C KONUMU AOCKM AN1IA TeKkylwero wara:
74. nextBoard = copy.copy(board)

75.

76. # BbinosiHAeM OAMH War MoAeNMpoBaHWUA ANA KaxAoro MypaBbA:
77. for ant in ants:

78. if board.get((ant['x"'], ant['y']), False) == True:

79. nextBoard[(ant['x"'], ant['y'])] = False

80. # MoBOpPOT MO 4acoBOW CTpenke:

81. if ant['direction'] == NORTH:

82. ant['direction'] = EAST

83. elif ant['direction'] == EAST:

84. ant['direction'] = SOUTH

85. elif ant['direction'] == SOUTH:

86. ant[ 'direction'] = WEST

87. elif ant['direction'] == WEST:

88. ant[ 'direction’] = NORTH

89. else:

90. nextBoard[(ant['x"'], ant['y'])] = True

91. # MOBOpPOT MPOTWUB YHaCOBON CTPENKMu:

92. if ant['direction'] == NORTH:

93. ant['direction'] = WEST

94. elif ant['direction'] == WEST:

95. ant[ 'direction'] = SOUTH

96. elif ant['direction'] == SOUTH:

97. ant['direction'] = EAST

98. elif ant['direction'] == EAST:

99. ant['direction'] = NORTH
100. changedTiles.append((ant['x"'], ant['y']))
1e01.
102. # MNepeaBuraem mMypaBbs Bnepej B HanpaB/iieHWUM, B KOTOPOM OH "cmMoTpuT":
103. if ant['direction'] == NORTH:
104. ant['y'] -= 1
105. if ant['direction'] == SOUTH:
106. ant['y'] += 1
107. if ant['direction'] == WEST:

108. ant['x'] -=1
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109.
110.
111.

113.
114.
115.
116.
117.
118.
119.
120.

122.
123.
124.
125.
126.

128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.

152.
153.
154.
155.
156.

158.
159.

if ant['direction'] == EAST:
ant['x'] += 1

# Ecnu mypaBeil nepecekaeT Kpaill 3KpaHa, HeobxoAuMmo
# nepeHecTU ero Ha Apyryw CTOPOHY.

ant['x"'] = ant['x"'] % WIDTH

ant['y'] = ant['y"'] % HEIGHT

changedTiles.append((ant['x"], ant['y']))

board = nextBoard

def displayBoard(board, ants, changedTiles):
"""OTobpaxaeT [OCKY W MypaBbeB Ha 3KpaHe. AprymeHT changedTiles
npencTaBnseT coboi cnucok KopTexed (X, y) ANA MOMEHABLMUXCS KIETOK
Ha 3KpaHe, KOTopble Heobxoaumo nepepucosaTb."™""

# BbIBOAMM Ha 3KpaH CTPYKTYpY AaHHbIX ANS LOCKMW:
for x, y in changedTiles:
bext.goto(x, y)
if board.get((x, y), False):
bext.bg(BLACK_TILE)
else:
bext.bg(WHITE_TILE)

antIsHere = False
for ant in ants:
if (x, y) == (ant['x"], ant['y']):
antIsHere = True
if ant['direction'] == NORTH:
print (ANT_UP, end="")
elif ant['direction'] == SOUTH:
print (ANT_DOWN, end="'")
elif ant['direction'] == EAST:
print (ANT_LEFT, end="")
elif ant['direction'] == WEST:
print (ANT_RIGHT, end="")
break
if not antIsHere:
print("' ', end="")

# OTobpaxaem BHM3Y SKpaHa COObLEHME O BO3MOXHOCTU BbIXOAA:
bext.goto(0, HEIGHT)

bext.bg(WHITE_TILE)

print('Press Ctrl-C to quit.', end="")

sys.stdout.flush() # (Heobxoaumo ANs MCNONb3yKWMX MOAYNb bext nporpamm.)
time.sleep(PAUSE_AMOUNT)
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160. # Ecnv nporpaMma He uMMMOpTUpyeTCA, a 3anycKaeTcA, BbINMOJHAEM 3anyck:

161. if __name__ == '_ _main__':

162. try:

163. main()

164. except KeyboardInterrupt:

165. print("Langton's Ant, by Al Sweigart al@inventwithpython.com")
166. sys.exit() # Ecnm HaxaTo Ctrl+C — 3aBepwaem nporpammy.

KOFI[& Bbl BBE/ETE I/ICXOI[HI)II';I KO/l M 3allyCTUTE €TI0 HECKOJIbKO pa3, HOHpO6yI';ITe 110~
IKCIIEPUMEHTUPOBATb C BHECEHUEM B HET'O M3MEHEHUM. I/II[BI/I KacaTeJIbHO BO3MOKHDBIX
HeGOJIbIINX U3MEHEHUI Bbl HaﬁaeTe B KOMMEHTapUAX, TIOMEYEHHBIX . MozkeTe Tak:Ke
caMu HOHpO6OBaTb NIprUAyMaTh, Kak C/ieJ1aTb Cae/lyIoniee:

® DPeasM30BaTh BO3MOKHOCTH 3arPy3KH,/COXPAHEHUS] COCTOSTHUST KJIETOK TOCKH
13 TEKCTOBOTO (haiina u B HETO;

® CO34aTb JOIIOJHUTEJIbHDBIC COCTOAHUA KJIETOK JOCKN C HOBBIMU ITpaBUJIaMM JIBU-
JKEHUA U IIOCMOTPETD, KaKMe BU/IbI ITIOBE/ICHUA IIPOABAT CC6H;

® peann30BaTh Kakue-HUOY/b U3 WCH, Tpe/iaraeMbiX B cTathe «Bukumeanms
«Mypaseii JIanrTonas.

UccnegoBaHne nporpammal

[TonpoGyiiTe HaiTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. IlodKCcIIepuMeHTUpYiiTe ¢ U3-
MEHEHUMSMU KOJIa W 3aIyCTUTE MTPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. 9ro Gyzer, ecaut print(' ', end="") B cTpoke 149 3ameHuTh Ha print('.",
end="")?
2. Yro Oyzer, ecam ant['y' ] += 1 B ctpoke 106 3ameHuTh Ha ant['y'] -=1?

3. Yro Gyzet, ec nextBoard[ (ant['x'], ant['y'])] = False B cTpoke 79 3aMeHUTH
Ha nextBoard[ (ant['x'], ant['y'])] = True?

4. 9ro Gyner, ecait WIDTH -= 1 B cTpoke 21 3aMeHUTh Ha WIDTH -= 407
5. Yro Oyzet, ecu board = nextBoard B cTpoke 119 3amenuTs Ha board = board?
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NMOrOBOpum (leetspeak)

MO3KHO JIH JIyuIIie MPOAEMOHCTPUPOBATH CBOM HEBEPOSITHBIE

XaKePCKNe HaBbIKH, Y€M C TIOMOIIBIO 3aMEHBI OYKB TEKCTa

mudpamu: m4d h4x0r 5killz!! dra nporpamma st paboThI

C TEKCTOM aBTOMaTHYECKU NPeoOpasyeT OOBIYHBIA TEKCT Ha

aHmicKoM g3bike B leetspeak, camblii kpyToii crioco6 of1aThest
B unTepHete. Hy mim o kpaiiHeil Mepe Tak 66110 B 1993 romy.

ITpUBBIKHYTH K HEMY HEITPOCTO, HO, HEMHOT'O ITONPAKTUKOBABIINCH, BbI CMOKETE CBOOOI-
HO ynTaTh Ha leetspeak. Hanpumep, 1t +@1<3s 4 w|-|1le +o g37 |_|s3|) 70, b|_|+yeu
(an3\/3nt|_|/-\11ly r3a|) 133t$peak phl|_|3n+1ly* Ha nepsbix mopax unrars leetspeak
HEIPOCTO, HO caMa ITPOrpaMMa IPOCTa U TTOAXOANT JJIst HaurHaoluX. Bosbie undopma-
1 o leetspeak MoskHO HaiiTu B cTaThe «Bukumeanu»: https://ru.wikipedia.org/wiki/Leet.

Mporpamma B gencreum
Pesyuibrat BoITIOIHEHYSE leetspeak . py BBITJSIIUT CJEAYIONIM 00pasoM:

L3375P34]< (leetspeek)
By Al Sweigart al@inventwithpython.com

Enter your leet message:
> I am a leet hacker. Fear my mad skills. The 90s were over two decades ago.

! Mad hacker skills («HeBeposiTHbBIE XaKepcKue HaBbIKU» ). — [Ipumeu. nep.

2 TIpembimymiee nmpemnoxenve Ha leetspeak: It takes a while to get used to, but with some practice,
you'll eventually be able to read leetspeak fluently. — IIpumeu. nep.
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I @m a 133t h@(]<er. ph3@r my m4|) $k|11$. +h3 90s w3r3 OQver two d3(ad3$ 4ge.
(Copied leetspeak to clipboard.)

Onucanme paboThbl

AccolaTtuBHBIN MACCUB B TIePEMEHHO charMapping B cTpoke 36 3a/1aeT COOTBETCTBUS
06BIYHBIX OYKB aHTJIMICKOTO si3bika cuMBosiaM leetspeak. OHAKO, TOCKOIBKY OJIHOI
GyKBE MOKET COOTBETCTBOBATH HECKOJIBKO CUMBOJIOB leetspeak (Harmpumep, Gykse 't
MOJKET COOTBETCTBOBATD KaK '7', TaK U '+'), KaXK/[0€ 3HaYeHNE B ACCOIIMATUBHOM Mac-
cuBe charMapping TipejicTaBisier coboil CIIMCOK CTPOKOBHIX 3HaueHuit. [Ipu cozmanum
HOBOTO CTPOKOBOTO 3HauyeHust leetspeak mporpamma ¢ BepositHocTbio 30 % MCIob3yer
M3HAYATBHBII CUMBOJI 13 COOOIIEH ST HA aHTIMICKOM SI3BIKE U € BEPOSITHOCTBIO 70 % —
OJIVH U3 HECKOJIbKUX CUMBOJIOB leetspeak. 1o 3HAUUT, UTO OTHO U TO JKe COOOIIEHUE
Ha aHTJIMHCKOM sI3bIKE MOKET ObITh TiepeBeieHo Ha leetspeak HeckombkuMu criocobamu.

1. """Leet, (c) 3n CeeitrapTt al@inventwithpython.com

2. lMepeBOAUT COOBWEHUS Ha aHrAUACKOM f3bike B 133t.

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
4. Tern: Kpowe4yHas, ANA HaYMHawWMX, CNoBa
5.
6

7

8

9

. import random

. try:
. import pyperclip # pyperclip konupyeT TekcT B bydpep obmeHa.
10. except ImportError:

11. pass # Ecau pyperclip He ycTaHoBneHa, HW4Yero He pgenaem. He npobnema.
12.

13.

14. def main():

15. print('''L3375P34]< (leetspeek)

16. By Al Sweigart al@inventwithpython.com

17.

18. Enter your leet message:''')

19. english = input('> ')

20. print()

21. leetspeak = englishToLeetspeak(english)

22. print(leetspeak)

23.

24. try:

25. # MonblTka ucnonb3oBaHus pyperclip, ecnn 6ubnunoTeka

26. # He umnopTupoBaHa, npusBefdeT K reHepauun uckawdeHusa NameError:
27. pyperclip.copy(leetspeak)

28. print('(Copied leetspeak to clipboard.)")

29. except NameError:

30. pass # Ecnu pyperclip He ycTaHOBAEeHa, HWYEro He Jenaem.
31.

32. def englishTolLeetspeak(message):
33. """lpeobpa3yeT CTPOKOBOE 3Ha4eHWe Ha aHrAUIACKOM A3blKe M3 message
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

B leetspeak."""

# MpoBepaem, 4TO BCe knw4uM B ~charMapping™ — B HWXHeM perucTtpe.
charMapping = {

fati ['4', '@, '/-\N'D, et [N(CL, dte [T, et 037D

SR -1 A PO R I Y SRR o I PR N B A R A P N S RS
o' ['e'], 'str ['$, 'S'L, i 7, ], w: I,

v LW D)

leetspeak = "'

for char in message: # lpoBepseM Kaxabli CUMBON:
# MeHsem cumBOoN Ha leetspeak c BepoAaTHOCTbW 70 %.
if char.lower() in charMapping and random.random() <= ©.70:
possibleLeetReplacements = charMapping[char.lower()]
leetReplacement = random.choice(possiblelLeetReplacements)
leetspeak = leetspeak + leetReplacement
else:
# He npeobpasyem 3TOT CMMBON:
leetspeak = leetspeak + char
return leetspeak

# Ecan nporpamMma He MMMOpTUpYyeTCA, a 3anyckaeTcs, MpOM3BOAMM 3anyck:
if __name__ == "'
main()

_main__"':

Korma BbI BBemeTe MCXOMHBIN KO 1 3aMYCTUTE €T0 HECKOIBKO pa3, MOTpobyiiTe 1Mo-
9KCIIEPUMEHTHPOBATH C BHECeHUeM B Hero uaMenenuit. Moskere Takyke caMu IIOIIPO-
6OBaTDH MPUAYMATh, KaK CAEMATh CIeAyIoIIee:

® MOAMMUIIMPOBATH aCCOIMATUBHBIN MaccUB charMapping JIJIst TIO/IEPIKKU HOBbBIX

CHUMBOJIOB leet;

® 106aBUTh BO3MOKHOCTH IIepeBoja leet 06paTHO Ha aHIIMICKMIL A3BIK.

UccnepoBaHme nporpammesl

IMompobyiite HaiiTH OTBETHI HA CJEAYIONIHE BONPOCHL. [109KCIIEpUMEHTUPYIITE ¢ U3-
MEHEHUSIMU KOJ[A U 3aIlyCTUTE IPOrPAMMY CHOBA, YTOOBI YBUIETH, KAK OHU HOBJIHSIIOT
Ha ee paboTy.

=~ W N =

. YUro 6yz[eT, ecn return leetspeak B cTpoke 51 3aMeHUTH Ha return message?
. Yto Gyner, ecau char. lower () B CTpoKe 44 3aMeHUTH Ha char?
. Yro Gyner, ecau char. lower () B cTpoKe 44 3aMeHUTH Ha char.upper()?

. Uto Oyzer, ecivt leetspeak = leetspeak + leetReplacement B cTpoKe 47 3aMEHUTD
Ha leetspeak = leetReplacement?



NMoa cuacTtnuBom 3Be3gomn

B nanHoii urpe Ha BeseHue Urpok Opocaer KOCTH 1 cOOMpaeT

«3Be3/ibl». YeM Gouibliie GPOCKOB OH JejiaeT, TeM OoJIblie

«3Be3/1» MOKeT coOpaTh, HO CTOUT COGPATh TPU «Yeperna» —

1 UTPOK Bce TepsieT! ITa KOPoTKask MHOTOIMOJIb30BATEThCKAST

Urpa MOAXOAUT I JT0OOTO KOJMYECTBA UTPOKOB, a 3HAYNT,
uzeabHa JIJIst BE4EPUHOK.

Korma xo/1 10X0auT 110 Bac, Bbl Gepere TPy CrydailHble UTPATbHBIC KOCTH
U3 yauky 1 6pocaere ux. Bl MoskeTe BBIOPOCUTH «3Be3/y» (star), «ueperrs> (skull) nim
«BOIIPOCHUTEJIbHBII 3HaK> (question mark). Ec/iu BbI 3aBepinaeTe cBOii X0/1, TO IOJIy4YaeTe
0 OJIHOMY OUKY 3a BBIGPOIICHHYIO «3Be3/y». Eciu ke perraere 6pocarh KOCTH CHOBA,
TO coxpansiere HabpaHHBIE «BOTIPOCUTETbHbBIE 3HAKI» 1 GEPeTe HOBbIE KOCTH HA 3aMEHY
«3Be3iaM» U «depenam». Ecim BBl cobpasii Tpu <depernas, To Tepsiete Bce HabpaHHbIe
«3Be3/IbI» U XOJI IEPEXOJINT K CIIEAYIOIEMY UTPOKY.

Korzma oxun m3 urpokos Habupaer 13 04KkoB, Bce oCTajbHbIe MOJYYAIOT 10 JOMOJHU-
TEJBHOMY X0/, TIpesk/ie ueM urpa sasepuraercs. [Tobesxkaaer nabpasumii Hanbosbiee
KOJIMYECTBO OYKOB.

B uarike Jie;kaT 1ecTh 30JI0ThIX KOCTEH, ueTbipe cepedpsibie u Tpu OpoHsosbie. Ha 30710-
TBIX KOCTSIX OOJIbIIIE «3BE3/1», Ha OPOH30BBIX — «UEPEIOB», a Ha CepeOPSHBIX UX TOPOBHY.
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Mporpamma B gencrBumn
PEBYJH)TB.T BbITTIOJTHEHU A luckysta r'S.py BBITJIAUT CJACAYIONTNM 06pa30M:

Lucky Stars, by Al Sweigart al@inventwithpython.com
- -COKpaueHo- -

SCORES: Alice=0, Bob=0

It is Alice's turn.

ommmmmmo 4 odmmmmmmmmme T +
| | | . || |
| | | ,0, | | |
| ? | | "oo00000' | | ? |
| | | "ooo” || |
| [ o 0o [] |
ommmmmmo 4 odmmmmmmmmme T +
GOLD GOLD BRONZE

Stars collected: 1  Skulls collected: ©
Do you want to roll again? Y/N

>y

L + H----mmeme-- + Fm--mmmmm-- +
| . [ . |
| ,0, [T 7 N 1] I
| 'oo00000" | | () O || ? |
| "oo0” || N~/ || I
| o o || VW [ | |
L + H----mmeme-- + Fm--mmmmm-- +

GOLD BRONZE BRONZE

Stars collected: 2 Skulls collected: 1
Do you want to roll again? Y/N
- -CoKpaueHo- -

OnucaHme paboThbl

TexcroBast rpaduka B 9TOI MPOrpaMMe XPaHUTCS B BUJIE CTPOKOBBIX 3HAYEHU I B CITUCKAX
B IIepeMeHHBIX STAR_FACE, SKULL_FACE 1 QUESTION_FACE. [Tomo0HbIii opMar yrpouaer
3aI1Ch €€ B pelakTope KoJia, a KO/ B CTpoKax ¢ 154- o 157-10 BBIBOJUT €€ Ha 9KpaH.
OG6parure BHUMAHUE, YTO, TIOCKOJIBKY BCE TPU UTPajibHble KOCTH MOKa3hIBAIOTCS BMECTE,
KOJI JIOJ;KEH BBIBOAMTD Ha 9KPaH TEKCT Ha JIMIIEBBIX CTOPOHAX KOCTEH 110 TOPU30HTAJb-
HBIM CTpoKaM. Ecjii IpocTo BBIOMHUTD KOMaHIy Hanogo0ue print (STAR_FACE), TO Tpu
KOCTH OYIyT BbIBEAEHBI APYT HaJ APYIOM, a He PSALOM.

1. """Mop cyacTnusoi 3Be3poi, (c) dn Ceeirapt al@inventwithpython.com

2. Wrpa Ha Be3eHue, UeNb KOTOPOW — HabpaTb Kak MOXHO bGonbwe "3Be3n" nyTem
3. BblbpacbiBaHWA KocTei. MoxeTe 6pocaTb KOCTWM CTONbKO pa3, CKONMbKO XOTUTE,
4. HO, ecnu BbibpocuTe Tpu "yepena", noTepseTe BCe HabpaHHble "3Be3apl".

5
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MpoekT 41. Moa cuactnveoi 3Be3noM

O 00 N O

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
a4,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

. Teru: 6onbwas, nrpa, MHOrononbsoBaTesibCKaA

. Co3paHo nop BreyaT/ieHnem oT urpbl Zombie Dice oT Steve Jackson Games.

Koa pasmeweH Ha https://nostarch.com/big-book-small-python-projects

import random

# 3apaeM KOHCTaHThbI:
GOLD = 'GOLD'
SILVER = 'SILVER'
BRONZE = 'BRONZE'

STAR_FACE = ["4-----m-=mn= +,
"| M |"J

"l JOJ |"J

"] '0000000' |",

"l ~o00 |,

oo

R +"]
SKULL_FACE = ['4#-=-=-=-=--- +,
T

VAR A

O o1,

S N A

' VWV [,

T +']
QUESTION_FACE = ['+----------- +',
i l"s
i [
| ? I
i l"s
L [,
R +']

FACE_WIDTH = 13
FACE_HEIGHT = 7

print( Lucky Stars, by Al Sweigart al@inventwithpython.com
A "press your luck" game where you roll dice with Stars, Skulls, and
Question Marks.

On your turn, you pull three random dice from the dice cup and roll
them. You can roll Stars, Skulls, and Question Marks. You can end your
turn and get one point per Star. If you choose to roll again, you keep
the Question Marks and pull new dice to replace the Stars and Skulls.
If you collect three Skulls, you lose all your Stars and end your turn.

When a player gets 13 points, everyone else gets one more turn before
the game ends. Whoever has the most points wins.

There are 6 Gold dice, 4 Silver dice, and 3 Bronze dice in the cup.
Gold dice have more Stars, Bronze dice have more Skulls, and Silver is
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57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
1le1.
102.
103.
104.
105.
106.
107.

even.

"

print('How many players are there?')
while True: # BbimonHsem UMKA, MoKa MoJfib30BaTeNb He BBeAET YUC/O.
response = input('> ')
if response.isdecimal() and int(response) > 1:
numPlayers = int(response)
break
print('Please enter a number larger than 1.')
playerNames = [] # CAMCOK CTPOKOBbIX 3HA4YeHWW C UMEHaMu MrpOKOB.
playerScores = {} # Knwo4amu cnyxaT MMeHa WUrpokKoB, 3HAYeHUAMU — CYeT B BuAe
# uenbix 4ucen.
for i in range(numPlayers):
while True: # BbIMONHAEM UMK/, MOKA MoNAb30BaTeNb He BBeAET UMSA.
print('What is player #' + str(i + 1) + '\'s name?')
response = input('> ')
if response != '' and response not in playerNames:
playerNames.append(response)
playerScores[response] = ©
break
print('Please enter a name.')
print()

turn = © # NepBbll x0p — urpoka u3 playerNames[O].
# (!) PackomMmeHTUpyiTe, 4TO6b Urpok 'Al' Hayan urpy c Tpems O4YKaMM:
# playerScores['Al'] = 3
endGameWith = None
while True: # OCHOBHOW LMKA WIpbl.
# OTobpaxaem cYeT BCEX WIrpOKOB:
print()
print('SCORES: ', end="")
for i, name in enumerate(playerNames):
print(name + ' = ' + str(playerScores[name]), end="")
if i != len(playerNames) - 1:

# WMeHa BCex MrpokoB, KpOMe MOC/ieAHero, OTAesieHbl 3anATbiMU.
print(', ', end="")
print('\n")
# W3HayvanbHO KONMYECTBO cobpaHHbiX "3Be3n" u "yepenos" pasBHO O.
stars = @
skulls = ©

# B Yawke — wecTb 30/0TbIX KOCTeW, YeTbipe cepebpsHble U Tpu GpoH30BbIE:

cup = ([GOLD] * 6) + ([SILVER] * 4) + ([BRONZE] * 3)

hand = [] # CHa4ana y BacC HeT HUKAKWUX KOCTeW.

print('It is ' + playerNames[turn] + '\'s turn.')

while True: # Kaxpasa uTepauua uUMKNa COOTBETCTBYeT 6pocKy KOCTen.
print()

# Ybexpaemca, 4YTO B YaWwke OCTanoCb AOCTATOMHO KOCTen:
if (3 - len(hand)) > len(cup):
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108. # Mepexop xopa, MOCKOJIbKY KOCTel B YalWKe HefoCTAaTOYHO:

109. print('There aren\'t enough dice left in the cup to '

110. + 'continue ' + playerNames[turn] + '\'s turn.')

111. break

112.

113. # bepeM KOCTM M3 YalWKuW, MNOKa B pykax Yy WUrpoka He byaeT Tpu:

114. random.shuffle(cup) # MepemewnBaem KOCTM B 4Yauwke.

115. while len(hand) < 3:

116. hand.append(cup.pop())

117.

118. # bpocaem kocTu:

119. rollResults = []

120. for dice in hand:

121. roll = random.randint(1, 6)

122. if dice == GOLD:

123. # Bpocaem 30n0Tyw KocTb (Tpu "3Be3gp", ABa "3Haka Bonpoca",
= oguH "4epen"):

124. if 1 <= roll <= 3:

125. rollResults.append(STAR_FACE)

126. stars += 1

127. elif 4 <= roll <= 5:

128. rollResults.append(QUESTION_FACE)

129. else:

130. rollResults.append(SKULL_FACE)

131. skulls += 1

132. if dice == SILVER:

133. # Bpocaem cepebpaHyw KocTb (ABe "3Be3abl", ABa "3Haka Bonpoca",
= 5Ba "4yepena"):

134. if 1 <= roll <= 2:

135. rollResults.append(STAR_FACE)

136. stars += 1

137. elif 3 <= roll <= 4:

138. rollResults.append(QUESTION_FACE)

139. else:

140. rollResults.append(SKULL_FACE)

141. skulls += 1

142. if dice == BRONZE:

143. # Bbpocaem 6poH30Byl KoCTb (ofHa "3Be3ga", ABa "3Haka Bonpoca",
= Tpu "yepena"):

144. if roll == 1:

145. rollResults.append(STAR_FACE)

146. stars += 1

147. elif 2 <= roll <= 4:

148. rollResults.append(QUESTION_FACE)

149. else:

150. rollResults.append(SKULL_FACE)

151. skulls += 1

152.

153. # OTobpaxaem pe3synbTaThl Hpocka:

154. for lineNum in range(FACE_HEIGHT):

155. for diceNum in range(3):
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156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
17e.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.

print(rollResults[diceNum]

[lineNum] + ' ', end='")

print() # BblBOAMM CUMBOJI HOBOW CTPOKM.

# OTobpaxaem Tumbl BCcex KocTei (3onoTasA, cepebpsHaa, 6poH3oBas):
for diceType in hand:
print(diceType.center(FACE_WIDTH) + ' ', end="")

print()

print('Stars collected:', stars,

# MNposepsem,

if skulls >= 3:

print(playerNames[turn] +
while True:

if

print('3 or more skulls means

# BblBOAMM CUMMBO/SI HOBOW CTPOKMW.

Skulls collected:', skulls)

He cobpan nu WUrpok Tpu u bGonee "yepena":

you\'ve lost your stars!')

input('Press Enter to continue...')

break

response = input('> ').upper()

if response != "'
break

print('Please enter Yes or No.

response.startswith('N"):

print(playerNames[turn], 'got'
# JlobaBnaem «3Be3apl» K obwemy
playerScores[playerNames[turn]

# Check if they've reached 13
# (!) MonpobyitTe 3ameHUTb 3TO
if (endGameWith == None

, do you want to roll again? Y/N')
# MNpoponxaem crnpawMBaTb Urpoka, Moka oH He BBepeT Y unaum N:

and response[@] in ('Y', 'N'):

")

, stars, 'stars!')
cyeTy 3TOro urpoka:
1 += stars

or more points:
3Ha4yeHne Ha 5 wam 50 o4KkoB.

and playerScores[playerNames[turn]] >= 13):
# MoCKONbKY 3TOT Urpok Habpan 13 o4koB, MNO3BONAEM
# OCTanbHLIM MrpoOKaM ChirpaTb elle OAWUH payHA:

print('\n\n' + ('!" * 60))
print(playerNames[turn] +
print('Everyone else will
print(('!" * 60) + '\n\n')
endGameWith = playerNames[

' has reached 13 points!!!")
get one more turn!')

turn]

input('Press Enter to continue...')

break

# WrHopupyem "3Be3gpl" u "4epena", HO coxpaHsaem "3Haku Borpoca":
nextHand = []

for i in range(3):
if rollResults[i] == QUESTION_FACE:

nextHand.append(hand[i])

hand = nextHand

# Xo4 nepexoguT K ciepywwemy Urpoky:

turn

(turn + 1) % numPlayers

# CoxpaHaem "3Haku Bonpoca".
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207.

208. # Ecnm mrpa OKOH4YeHa, BbIXOAMM M3 LMUKAa:
209. if endGameWith == playerNames[turn]:
210. break # KoHeL wurpsl.

211.

212. print('The game has ended...")

213.

214. # OTobpaxaem cYeT BCEX MUIpOKOB:

215. print()

216. print('SCORES: ', end="")

217. for i, name in enumerate(playerNames):

218. print(name + ' = ' + str(playerScores[name]), end="")

219. if i != len(playerNames) - 1:

220. # lmeHa BCcex MrpoKoB, Kpome nocnegHero, OTAesieHbl 3anATbiMK.
221. print(', ', end="")

222. print('\n")

223.

224. # Onpepenaem nobegutenei:

225. highestScore = 0

226. winners = []

227. for name, score in playerScores.items():

228. if score > highestScore:

229. # MakcCuMManbHbIA CY4eT — Yy 3TOro MUrpoka:

230. highestScore = score

231. winners = [name] # Mepe3anucbiBaem Bcex npeabpiaywmx nobegutenei.
232. elif score == highestScore:

233. # Y 3TOro urpoka — HUMYbA C MaKCUMaJibHbIM CHETOM.
234, winners.append(name)

235.

236. if len(winners) ==

237. # MNobenuTenb TONbKO OAMH:

238. print('The winner is ' + winners[@] + "!I!")

239. else:

240. # Heckonbko nobeauTeneit C OAWHAKOBbLIM CYETOM:

241. print('The winners are: ' + ', '.join(winners))
242,

243. print('Thanks for playing!"')

Korza BbI BBeeTe NCXOAHBIN KOJ U 3aIlyCTUTE €r0 HECKOJIBKO pas, IoIpoOyiiTe 1mo-
JKCIIEPUMEHTUPOBATH C BHECEHNEM B HETO u3MeHeHuil. M 1em 0THOCUTETbHO BO3MOKHBIX
HeOOJIbIINX U3MEHEeHU I Bbl HalifleTe B KOMMEHTaPHsIX, TIOMeYeHHbIX ().

UcchnepoBaHne nporpammel

ITomnpoGyiite HAliTH OTBETHI HA CJEAYIOIINAE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ 13-
MEHEHUSIMU KOJIa U 3aIlyCTUTE TIPOrPAMMYy CHOBA, UTOOBI YBU/IETD, KAK OHU TIOBJIUASIOT
Ha ee paboTy.
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. Uto0 Gyzer, eciin yaaauTh WK 3aKOMMEHTHPOBATh random. shuffle(cup) B cTpo-
ke 1147

. Yro 6ymer, ecam skulls >= 3 B cTpoke 167 3amenuTs Ha skulls > 3?

3. Kaxoe coobienue 06 ommoOKe BbI ITOJIYYUTE, €CIH (turn +1) % numPlayers B CTpO-
Yy y

ke 206 3amenuTe Ha (turn+1)?
. Uto Gyzner, ec/iu yIaauTh WK 3aKOMMEHTUPOBATh break B cTpoke 1707

. Uro Gyzer, eciiu playerScores[response] = @ B cTpoke 76 3aMeHUTh Ha
playerScores[response] = 107



MarnyeckmMm XpycTasibHbIN WA

Maruveckuii XpyCcTaJbHBIN 1Iap MOKET MPeJCKa3biBaTh
Gymymiee u Ha 100 % 6e30MmUGOYHO OTBEYATH HA BOTIPOCHI,
[O/[pa3yMeBaroIie OTBET BU/A «/Ia/HeT» Giaroaapst BO3-
MOKHOCTSIM MOJLYJIsI caiydaitabix uncest Python. Dta mpo-
rpamMma anajoruuHa urpyiike Magic 8 Ball, rosnbko ee ne
Ha/o TpstcTu. Bro6aBok mporpaMMa yMeeT Me/JIEHHO BbIBO-
JIATHh Ha SKPAH TEKCTOBBIE CTPOKU € TPOOETaMU MEKITY CUMBO-
JIAMH, TIPUIABast TEM CAMbIM COOOIIEHUSIM 3JI0BEIINNA MUCTHUECKUT
OTTeHOK. boJbIasg yacTb Kojia 3TOM MporpaMMbI TTOCBSATIIEHA CO3/JAHUI0 MUCTUYECKON
armocgepsl. Cama ke IporpaMMa mpocto BrIOUpaeT coobIieHne, 0ToOpakaeMoe B OT-
BeT Ha cJIy4yaiiHoe YncJIo.

I'Iporpamma B A€NCTBUM
PesyuibraT BoINOJIHEHKsI magicfortuneball. py BBIMISIAUT CJAEAYIOMIMM 00Pa3OM:
MAGiC FORTUNE BALL, BY AL SWEiGART

ASK M E YOUR YES/NO QUESTIiON.

> Isn't fortune telling just a scam to trick money out of gullible people?
LET ME THiNK ON THisS.

i HAVE AN ANSWER.

AFFiRMATIiVE
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OnucaHme paboThbl

Hamr marnueckuii XpycTaabHBIH Map haKTHYECKH JIHITb 0TOOPaskaeT CTPOKOBOE 3HAUE-
HYie, BLIOPAHHOE CIYYaitHbIM 06pazoM. Y IOIHOCTLIO HTHOPUPYET BOTIPOC TTOJTb30BATEIS.
[TpaBna, B cTpoke 28 BbI3pIBaeTcs input('> '), HO HOJIy4eHHOE 3HAaUCHUE HE COXPAHAETCS
HU B KaKOH [lepeMeHHO, TOCKOJIbKY IIPOrpaMMa Ha CaMOM JieJie He 3a/IeHCTBYeT aTOT
TekcT. Bo3MOKHOCTD BBOJUTD BOIIPOCHI IIPOCTO JIA€T MOJIL30BATESAM OILYIIEHUE, YTO
nporpamMmMa o6J1a1aeT 1apoM SICHOBUICHUSL.

Dyukius slowSpacePrint () 0ToOpakaeT TEKCT B BEPXHEM PerucTpe ¢ OyKBaMu i B HIK-
HEM PETUCTPE, YTO MPUAAET COOOIIEHNIO HeOObIYHbINA B/, (DYHKIIMS TAK/KE BCTABJISIET
MESK/Ly CUMBOJIAMU TEKCTA IPOOEJIbI, @ 3aTeM OTOOPaKAET UX B 3aMEJIJIEHHOM PEKIME,
¢ naysamu. I[Iporpamma He J0JI5KHA YMETD IIPeCKa3biBaTh Oy/yliee, 4To0bl ObITh UHTE-
pecHoii!

1. """Maruyeckuit xpycTanbHbii wap, (c) 3n CeeirapT al@inventwithpython.com
2. 3apaBaiiTe Bonpocbl TuMa Aa/HeT o cBoeM bynyuwem. BpoxHoBneHo urpywkoi Magic 8 Ball.
3. Kop pa3meweH Ha https://nostarch.com/big-book-small-python-projects
4. Tern: KpowevyHaa, ANA HayYuHawwmx, tmop"""

5.

6. import random, time

7

8.

9. def slowSpacePrint(text, interval=0.1):
10. """MeLneHHO BbIBOAUT TeKCT C npobenamu mexay 6bykBamu u bykBamu i
11. B HWXHeM peructpe."""

12. for character in text:
13. if character == 'I':

14. # PaguM cTunbHOCTU I BLIBOAATCA B HUXHEM perucTpe:

15. print('i ', end=""', flush=True)
16. else:

17. # Bce nmpoyne CHUMBOJIbI BbIBOAATCA KakK OObIMHO:

18. print(character + ' ', end=""', flush=True)
19. time.sleep(interval)
20. print() # BbiBOAMM ABa CMMBONA HOBOW CTPOKMU.
21. print()
22.
23.

24. # 3anpawuBaem y noJib30BaTesnd BOMpoC:

25. slowSpacePrint('MAGIC FORTUNE BALL, BY AL SWEiGART')
26. time.sleep(©.5)

27. slowSpacePrint('ASK ME YOUR YES/NO QUESTION.')
28. input('> ')

29.

30. # OTOob6paxaeM KpaTKWil OTBET:

31. replies = [

32. 'LET ME THINK ON THIS...',

33. 'AN INTERESTING QUESTION...',

34. "HMMM. .. ARE YOU SURE YOU WANT TO KNOW..?",



230 MpoekT 42. Marmueckuii XpyCcTanbHbIN Wwap

35. 'DO YOU THINK SOME THINGS ARE BEST LEFT UNKNOWN..?',

36. 'T MIGHT TELL YOU, BUT YOU MIGHT NOT LIKE THE ANSWER...",

37. '"YES... NO... MAYBE... I WILL THINK ON IT...',

38. 'AND WHAT WILL YOU DO WHEN YOU KNOW THE ANSWER? WE SHALL SEE..."',
39. 'TI SHALL CONSULT MY VISIONS...',

40. 'YOU MAY WANT TO SIT DOWN FOR THIS...',

41. ]

42. slowSpacePrint(random.choice(replies))

43.

44. # "MxaToBckaa" naysa:

45. slowSpacePrint('.' * random.randint(4, 12), 0.7)
46.

47. # BbiBOOMM OTBET:

48. slowSpacePrint('I HAVE AN ANSWER...', 0.2)

49. time.sleep(1)

50. answers = [

51. "YES, FOR SURE',

52. 'MY ANSWER IS NO',

53. "ASK ME LATER',

54, "I AM PROGRAMMED TO SAY YES',

55. "THE STARS SAY YES, BUT I SAY NO',
56. "I DUNNO MAYBE',

57. "FOCUS AND ASK ONCE MORE',

58. 'DOUBTFUL, VERY DOUBTFUL',

59. ' AFFIRMATIVE',

60. 'YES, THOUGH YOU MAY NOT LIKE IT',
61. "NO, BUT YOU MAY WISH IT WAS SO',
62. ]

63. slowSpacePrint(random.choice(answers), ©.05)

Korma BbI BBemeTe MCXOMHBIN KO 1 3aMYCTUTE €T0 HECKOIBKO pa3, MOTpobyiiTe 1Mo-
9KCIIEPUMEHTHPOBATH C BHECeHUeM B Hero uaMenenuil. Mokere Takyke caMu IIOIIPO-
6OBaTDH MPUAYMATh, KaK CAEMATh CIeAyIOIIee:

® yOEXIATHCS, YTO BOTIPOC TOMH30BATEIST OKAHINBAETCS BOTIPOCUTENHHBIM 3HAKOM;

(] [[O6aBI/ITb JIpyTrre BO3SMOJKHBIEC OTBETDI ITPOTrPaMMbl.

UccnepoBaHne nporpammel

IMompobyiite HAliTH OTBETHI HA CJEAYIOIINE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ U3-
MEHEHUSIMU KOJIA U 3aIlyCTUTE POrPAMMY CHOBA, YTOOBI YBUJIETDH, KAK OHU TOBJIUASIIOT
Ha ee paboTy.

1. Yo Gyner, ecaiut random. randint (4, 12) B cTpoke 45 3aMeHUTH Ha random. ran-
dint(4, 9999)?

2. Kakoe coobuienne 06 ommbKe BbI IOJIyunTe, €ciin time.sleep(1) B cTpoke 49
3aMeHnTe Ha time.sleep(-1)7?
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Maukana

Hacronbnasa urpa «Mankasa» BO3HMKJIA KaK MUHUMYM
2000 sret Hazaz, TaK YTO OHA MOYTH CTOJIb K€ JPEBHI, KaK

u «Ilapckas urpa ¥Ypa» uz npoekra 63. Ona rnpecranJsier co-
GOl «Urpy B 3epHa», B KOTOPOU [IBOE UTPOKOB BHIOMPAIOT JIYHKH
C 3epHAMU JIJIsT pa3OpachIBaHUS MO JAPYTUM JIYHKaM Ha JIOCKE,
cTapasiCh IPU 9TOM cOGPaTh KaK MOKHO OOJbINE 3€PEH B CBOEM

ambape. CyIIecTByeT HECKOJIBKO BADHAHTOB JAHHON UTPBI' B pasjiny-

HBIX KyJibTypax. HasBaHue ee MPpOUCXoauT 0T apabCKoTo cyioBa naqala («mepemMeriaTs» ).

II]IH HT'Pbl BOSbMUTE 3€pHa U3 JIYHKN Ha Balei CTOPOHE /IOCKU U ITOJIOJKUTE 110 O/THOMY
B KaKAYIO U3 CeAYIONINX JIYHOK B HalIpaBJIECHUU ITPOTUB YacoBOI CTPEJIKH, ITPOITyCKast
aM6ap Balllero IMpoTUBHUKA. Ecom Bamie IocJjie/inee 3€pHO IoMa/Ia€T B OJIHY U3 BalllUX
ITYCTBIX JIYHOK, TO II€PEHECUTE 3€PHa U3 HpOTHBOHO]IO)KHOﬁ JIYHKU B 9TY. Ecmm ImocJjeaHee
M3 IIOMENICHHDbIX 3€PEH HaXO/JUTCA B BallleM aM6ape, TO BbI ITOJIy4a€Te XO/[ BHE OU€PEC/In.

Urpa 3axkanumBaeTcs, KOTJa Bce JIYHKUA OJHOTO M3 UTPOKOB OMycTeIOT. BTopoii urpox
[IpU HTOM 3a0UPAET BCe OCTABIIUECS 3ePHA B CBOI aMbap, 1 MOOEANUTEIEM CUMTAETCSI TOT,
y Koro GoJibiite 3epeH. Boubiite mrdopmariii 06 urpe « MaHkama» MOKHO HAWTH B CTAThe
«Bukunemuns: https://ru.wikipedia.org/wiki/MaHkana.

U CobcTBenno TOBOp, HE CYHIECTBYET KaKOIi-TO OCHOBHOM WI'PbI C BapyuaHTaMW, MaHKaJla — 006-

T pHeliTee ceMelCTBO UTP, PACTIPOCTPaHEHHBIX TI0 Beeil Adpuke 1 Asun. — [Ipumey. nep.
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Mporpamma B gencremm
PEBYJH)TB.T BBIIIOJIHEHUA mancala. py BBITJIAANUT CIACAYIOININM O6p3.30MI

Mancala, by Al Sweigart al@inventwithpython.com

- -COKpaujeHo- -

e +------ +--<<<<<-Player 2----+------ +------ Fo----- +
2 |G [H |1 |3 |K |L | 1
[ 4 | 4| 4] 4| 4| 4|
s I I I I I I I s
T 0 +------ E e T e +------ +------ + 0T
0 |A |B |c |D |E |F | 0
R | 4 | 4 | 4 | 4 | 4 | 4 | R
E | I I | I I | E
+--m--- +--m--- Fommm-- +-Player 1->>>>>----- +--m--- +--m--- +

Player 1, choose move: A-F (or QUIT)

> f

e R +--<<<<<-Player 2----4------ e R +

2 |G [H |1 |3 |K |L | 1
[ 4 41 4] 5| 5| 5|

s | I I | I I | S

T 0 +------ R e ] +------ +------ + 1 T

0 |A |B |c [D |E |F | 0

R | 4 | 4 | 4| 4 | 4 | e | R

E I I I I I I I E

e Fo----- +------ +-Player 1->>>>>----- +------ Fo----- +

Player 2, choose move: G-L (or QUIT)

- -COKpaueHo- -

OnucaHme paboThbl

[lna pucoBanms mocku B mporpamme «Mankanas mbr ucriosbpzyeM ASCII-rpaduky.
O6patuTe BHUMaHUE, YTO JUIS KAKION JTYHKH HY;KHO 0OTOOpaKaTh HE TOJBKO KOJIH-
YECTBO 3epPeH B Hell, HO U MeTKy. Bo mabexanne He0pasyMeHUH METKaMU CJIysKaT
GYKBBI OT A 710 L, 4TOOBI He MyTaTh X ¢ KOJIUYECTBOM 3€PEH B JIYHKaX. ACCOIMATHBHbBIE
MaccuBbl NEXT_PIT 1 OPPOSITE_PIT 3a/al0T COOTBETCTBIE GYKB OJHON JTYHKH U CJie-
JIyIOTIel /TIPOTUBOIIOIOKHON €eif IyHKHU. B pe3ynbraTe BhipaskeHne NEXT_PIT['A']
paBHO 'B', a BbIpaskeHre OPPOSITE_PIT['A'] paBHo 'G'. OGpaTuTe BHUMaHUE Ha TO,
KaK 9TH acCOIMaTUBHbIC MACCUBBI UCIIOIb3YIOTCA B Kojle. bes Hux Hara nmporpamma
«Mankasay JIJIs peau3aliy TeX JKe MaroB UTPbl ToTpeboBaia Ol ITHHHBIX TEMOYeK
orepaTopoB if n elif.

1. """MaHwkana, (c) In Ceeitrapt al@inventwithpython.com
2. [lpeBHAA uUrpa B 3epHa
3. Kopg pa3meweH Ha https://nostarch.com/big-book-small-python-projects
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O o~V A

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Teru: 6onblas, HacToNAbHas urpa, wurpa, AnA ABYX WUIrPOKOB

import sys

# KopTexu nyHOK WrpoKoB:

PLAYER_1_PITS

(‘A', 'B', 'C', 'D', 'E', 'F")

PLAYER_2_PITS = ('G', 'H', 'I', '3', 'K', 'L")
# AcCCOUMATMBHbII MAacCUB, KJ/HaMU KOTOPOTO CAYXaT JYHKWU, a 3HAYeHUAMU —
# NPOTUBOMONOXKHbIE UM NIYHKU:

OPPOSITE_PIT = {'A': 'G', 'B': 'H', 'C': 'I', 'D': "'3', "E': 'K',

# AccouMaTuBHbIA Maccus,

Frro'LY, G s
K': 'EY, 'L': 'F'}

# cnepyiwme no NOpAAKY NYHKM:

NEXT_PIT = {'A': 'B', 'B': '

3
'G': .2‘) .t :}

# MeTKM BCex NYHOK B nopsfke MpPOTUB YaCOBOW CTpenku, HayuHaa c A:

PIT_

LABELS = 'ABCDEF1LKJIHG2'

# Konu4ecTBO 3epeH B KaxJoW W3 NYHOK B Hayane HOBOW WIpbl:
STARTING_NUMBER_OF_SEEDS = 4 # (!) MonpobyiiTe 3aMeHUTb 3TO 3HayeHue Ha 1 wuau 10

def

main():

print('"' 'Mancala, by Al Sweigart al@inventwithpython.com

c, 'c¢':'n', 'D': "E', 'E': 'F"', 'F':
‘1': 'L, 'Lt 'k, 'Kt 'Jt, 'J3t 'It, "It 'HY, 'H':
A

A", 'H': 'B', 'I': 'C', '1': 'D',

K/IK4aMU KOTOPOro CayxaT JIYHKU, a 3HaYeHuAMu —

The ancient two-player seed-sowing game. Grab the seeds from a pit on
your side and place one in each following pit, going counterclockwise

and skipping your opponent's store. If your last seed lands in an empty

pit

of yours, move the opposite pit's seeds into that pit. The

goal is to get the most seeds in your store on the side of the board.
If the last placed seed is in your store, you get a free turn.

The game ends when all of one player's pits are empty. The other player

claims the remaining seeds for their store, and the winner is the one
with the most seeds.

More info at https://en.wikipedia.org/wiki/Mancala

)

input('Press Enter to begin...')

gameBoard = getNewBoard()
playerTurn = '1' # CHayYana xoauT urpok 1.

while True: # O6bpabaTbiBaemM X04 OAHOFO W3 WUIrpOKOB.
# Ouymwaem 3KpaH, BbLIBOAS MHOXECTBO CUMBOJIOB HOBOW CTpOKM,
# 4TObb YybpaTb C Hero cTapyw JOCKY.
print('\n' * 60)
# OTOBpaxaeMm AOCKY UM MONyYaeM XOA MrpoKa:
displayBoard(gameBoard)
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56. playerMove = askForPlayerMove(playerTurn, gameBoard)

57.

58. # OcywecTBnAeM XOf UrpoKa:

59. playerTurn = makeMove(gameBoard, playerTurn, playerMove)
60.

61. # lpoBepAeM, He 3aKOHYMIACb /M UFpa U He BbLIUFPan NN Urpok:
62. winner = checkForWinner(gameBoard)

63. if winner == '1' or winner == '2':

64. displayBoard(gameBoard) # OTobpaxaem AOCKy nocnegHuit pas.
65. print('Player ' + winner + ' has won!")

66. sys.exit()

67. elif winner == 'tie':

68. displayBoard(gameBoard) # OTobpaxaem JOCKY MocnefHui pas.
69. print('There is a tie!')

70. sys.exit()

71

72

73. def getNewBoard():

74. """Bo3BpawaeT accouMaTUBHbIN MacCUB, COOTBETCTBYWWMIA Aocke "MaHkanbl"
75. B HaYa/lbHOM COCTOSAHUU: 4YeTblpe 3epHa B KaxAoW JiyHKe U Honb B ambapax."""
76.

77. # CMHTaKCM4YeCcKUin caxap — UCNONb3yeM COKpalleHHOe MMA MNepemMeHHOW:
78. s = STARTING_NUMBER_OF_SEEDS

79.

80. # Co3paem CTPYKTypy [aHHbIX AN JOCKM C © 3epeH B ambapax

81. # M Ha4va/ibHbIM KOJINYECTBOM 3epeH B JIyHKax:

82. return {'1': @, '2': @, 'A': s, 'B':s, 'C':s, 'D':'s, "E': s,
83. 'F't's, 'G':s, 'H': s, 'I':' s, "J':' s, 'K':'s, "L": s}
84.

85.

86. def displayBoard(board):

87. """OTobpaxaeT pocky B Buae ASCII-rpaduku Ha ocHoBe

88. accounmaTuBHOro maccusa board."""

89

90. seedAmounts = []

91. # 3To cTpokoBoe 3Ha4veHue 'GHIJKL21ABCDEF' onucbiBaeT nopAmok

92. # NyHOK cneBa HanpaBO W CBepXy BHU3:

93. for pit in "GHIJKL21ABCDEF':

94. numSeedsInThisPit = str(board[pit]).rjust(2)

95. seedAmounts.append(numSeedsInThisPit)

96

97. print("""

98. +------ +------ +--<<<<<-Player 2----+------ +------ R +

99. 2 |G |H |1 |3 |K |L | 1
1ee. [ S I S N N NN S B 6 S B & S
101. S I I I I I I I S
102. T {} +------ D s e +------ Ho----- e + {} 7T
103. 0 |A |B |c |D |E |F | 0
le4. R [ S IR S N O S NN & S B 6 S B & R
105. E I I I I I I I E
106. +------ +------ +o----- +-Player 1->>>>>----- +o----- +------ +
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107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.

""" format(*seedAmounts))

def askForPlayerMove(playerTurn, board):

"""CnpawuBaem Urpoka, M3 KakoW NYHKW Ha ero CTOpOHe AO0CKU
OH XO4eT CeATb 3epHa. BosBpawaem MeTKy BbiOpaHHOW NiyHKM B BepXHEM

perncTpe B Buae CTPOKOBOIo 3Ha4deHUA.

while True: # Mpojonxaem crnpawuBaTb Urpoka, Moka OH He BBeAeT
# ponycTWUMbIA XOA4,.
# lpocum urpoka BBECTM JIYHKY Ha ero CTOpoHe:

if playerTurn == '1':
print('Player 1, choose move: A-F (or QUIT)')
elif playerTurn == '2":

print('Player 2, choose move: G-L (or QUIT)'")
response = input('> ').upper().strip()

# MpoBepsiem, He XOYeT NU UFPOK BLIATU U3 Urpbl:

if response == 'QUIT':
print('Thanks for playing!"')
sys.exit()

# lMpoBepsAem, BblbpaHa AU JONYCTUMAA NyHKa:

if (playerTurn == '1' and response not in PLAYER_1_PITS) or (
playerTurn == '2' and response not in PLAYER_2_PITS

):
print('Please pick a letter on your side of the board.')
continue # CHOBa mpocum urpoka chenaTb XOA.

if board.get(response) ==
print('Please pick a non-empty pit.")
continue # CHOBa mpocum urpoka chenaTb XOA.

return response

def makeMove(board, playerTurn, pit):

MopuduumpyeT CTpPYKTYpYy AaHHbIX board B COOTBETCTBUM C BbIGOpOM
UrpokoM 1 unnM 2 Npu ero XoAe NYHKU — UCTOYHMKA 3aceuBaeMmbiX 3epeH.
Bo3BpawaeT '1' or '2' B 3aBMCUMOCTM OT TOro, 4ein xop cnepywwmin."""

seedsToSow
board[pit]

board[pit] # Mony4yaem KonM4ecTBO 3epeH B BblbBpaHHOW NyHKe.
@ # OnycTowaem BblOpaHHY0 NYHKY .

while seedsToSow > ©: # Ceem, noka 3epHa He 3aKoH4YaTCA.
pit = NEXT_PIT[pit] # Mepexoaum K cnepywuei nyHke.
if (playerTurn == '1' and pit == '2') or (
playerTurn == '2' and pit == '1°'
):
continue # Mponyckaem ambap NMpPOTUBHMKA.
board[pit] += 1
seedsToSow -= 1
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158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.

def

# Ecnu nocnefHee 3epHo nonaso B ambap TeKylWero Urpoka, OH XOAUT CHOBa.
if (pit == playerTurn == '1') or (pit == playerTurn == '2'):
# MocneaHee 3epHo nonano B ambap TeKylwero Wrpoka; OH XOAWUT ele pas.
return playerTurn
# lMpoBepsaem, nonaso Nu nocnefHee 3epHO B MyCTYW NYHKY; B 3TOM Cjy4vae
# 3axBaTbiBaeM 3epHa W3 MPOTUBOMOJIOKHOA JYHKHU.
if playerTurn == '1' and pit in PLAYER_1_PITS and board[pit] == 1:
oppositePit = OPPOSITE_PIT[pit]
board['1'] += board[oppositePit]
board[oppositePit] = ©
elif playerTurn == '2' and pit in PLAYER_2_PITS and board[pit] == 1:
oppositePit = OPPOSITE_PIT[pit]
board['2"'] += board[oppositePit]
board[oppositePit] = ©

# Bo3Bpawaem Homep ApYroro Urpoka kak crepymwwero:
if playerTurn == "1":

return '2'
elif playerTurn == '2':

return '1’

checkForWinner(board):

"""N3yyaem pocky u Bo3Bpawaem 'l' wam '2', ecnuM OoAMH U3 UTPOKOB
nobegun, nué6o 'tie' wunm 'no winner', ecnum HeT. Urpa 3akaH4uBaeTcCA,
Korga BCe NYHKU OAHOrO Wrpoka MycTbl; BTOPOW Urpok 3abupaeT Bce
OCTaBWMECs 3epHa B CBOi ambap. MobeauTtens — TOT, Yy Koro 6osbuwe 3epeH."""
playerlTotal = board['A'] + board['B'] + board['C']

playerlTotal += board['D'] + board['E'] + board['F']

player2Total = board['G'] + board['H'] + board['I']

player2Total += board['J'] + board['K'] + board['L"]

if playerlTotal == 0:
# WUrpok 2 nony4vaeT BCe OCTaBWLMECA 3€pHA HAa CTOPOHE MPOTUBHMKA:
board['2'] += player2Total
for pit in PLAYER_2_PITS:
board[pit] = @ # O6HynAem Bce NyHKH.
elif player2Total == 0:
# WUrpok 1 nony4aeT BCe OCTaBUMECA 3epHa Ha CTOPOHE MPOTUBHMUKA:
board['1'] += playerilTotal
for pit in PLAYER_1_PITS:
board[pit] = @ # O6Hynsaem Bce NyHKHU.
else:
return 'no winner' # HUKTO noka He BbMrpan.

# Wrpa 3aKkoH4eHa, MWemM Mrpoka C MaKCUMalbHbIM CHETOM.
if board['1'] > board['2']:

return '1'
elif board['2'] > board['1']:
return '2'
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209. else:

210. return 'tie’

211.

212.

213. # Ecau nporpamMma He UMNopTUpyeTCA, a 3anyckaeTcA, MPOUM3BOAMM 3anyck:

214, if __name__ == '__main__":
215. main()

KOFI[B. Bbl BBE/lETe I/ICXOI[HI)Iﬁ KOJZl M 3allyCTUTE €TI0 HECKOJIbKO pa3, HOHpO6yI'7IT€ 110~
IKCIIEPUMEHTHUPOBAaTb C BHECEHUEM B HETO naMeHeHuit. Mosere Tak:ke camu 1oIpo-
60BaThb IIpruAyMaTh, Kak C/ieJIaTb Cae/lyIoliee:

® M3MEHUTb KOJIMYECTBO JIYHOK Ha JOCKE;

® BLIOUPATH CAYUANHBIM 06pa3oM «OOHYCHYIO» JIYHKY, KOTOpAst TIPH MO IaHUT
B Hee MOCTIeTHETO 3epHA /IaeT UTPOKY ellle OANH X0 BHE OUepe/Ii;

® CO03/aTb KBaJAPAaTHYIO JOCKY, PACCUYUTAHHYIO HAa YEThIPEX UTPOKOB BMECTO ABYX.

UccnepgoBaHme nporpammbl

[TonpoGyiiTe HaiiTH OTBETHI Ha CJAEAYIOIINE BOIPOCHL. 110dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMU KOJIa U 3aITyCTHTE MPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee pabory.

1. Yro Gyner, ecii return '2' B ctpoke 175 3ameHuTh Ha return '1'?

2. Yro Oyzer, eciu return '2' B cTpoke 208 3amMeHuTh Ha return '1'?

3. Yro Oyzer, ecsiu response == 'QUIT' B cTpoke 125 3aMeHUTH Ha response ==
'quit'?

4. Yro Oyzer, ecin board[pit] = @ B crpoke 147 3amenuThb Ha board[pit] = 1?

5. Yro Oyzet, ecam print('\n' * 60) B cCTpoKe 53 3aMEHUTH Ha print('\n' * 0)?

6. Yro Oyzet, eciu playerTurn = '1' B cTpoKe 48 3aMeHuTh Ha playerTurn = '2'?

7. Yro bGyzer, eciii BbIpaxkeHue board.get(response) == @ B cTpoke 135 3aMeHUTh

Ha board.get(response) == -1?



Berywmn B nabupunrte 2D

B 91011 IBYMEPHOII UTPe Ha TIPOXOsKACHUE JTAOUPUHTA UTPOK
BUJIUT KaK ObI CBEPXY, C BBICOTHI ITHUYBETO TT0JIeTa (haiist abu-
PUHTa, CO3IaHHOI0 BAMU B TEKCTOBOM pe/laKTope, HallpuMep
IDE, B koTOpoM BbI HaGupaere cBou (aitbr . py. C MOMOIIBIO
kyasuil WASD UTPOK MOJKeT IepeMelaTbh CUMBOJ @ BBEPX,
BJIEBO, BHU3 U BIIPABO, K BBIXO/Y, 0003HAUEHHOMY CHMBOJIOM X.

Jlnst cospanmst daiiia TaGUpUHTa OTKPOITE TEKCTOBbII PEAAKTOD ¥ BBEAUTE CJIEAYIONINI
y3op. He BBozuTe umcsia cBepxy u cjieBa, OHU MPOCTO JIJIsT CIIPABKH:

123456789

THHHHHHHHH
2HSH # # #
SHHHH R
A # #H #H #
SHEHHHIHIH
o# # # # #
THIHH
8# # # HE#
O HHHHHHHH

CuMBoOJIBL # 00603HAYAIOT CTeHbI, S — HayaJlo, a E — BBIXO/[ U3 JIa6I/IpI/IHTa. Broiznesnennbie
SKUPHBIM IIPU(TOM CUMBOJIBI # OTMEUAIOT CTEHbI, KOTOPbIE MOKHO YOpaTh st (hOPMI-
poBanust abupunra. He y61/1pa1‘/’1Te CTeHbI B HEYETHBIX CTOJIONAX U HEYETHBIX CTPOKAX
u He y61/1pa1‘/’1Te IpaHuMIbl JAOMPUHTA. 3aKOHYMB, COXPAHUTE JJAOUPUHT B BUIE TEKCTOBOIO
(aiira . txt. OH 0JKEH BBITJISIIETH TPUMEPHO CJAEAYIONIM 00pasoM:
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HHHHHH
#S ##
# O HOH#
##H #HH#
H# O #
# # #
HitH #O##
# HE#H
-

KoneuHo, 3T0 coBceM mpocToil TabupunT. Bl MOKeTe co3/aBaTh JAOUPUHTDI JIEOOOTO
pasmepa, JIuIilb Obl B HUX OBLIIO HEYETHOE YUCJIO CTPOK U CTOJOIOB. YOeIuTech TONbKO,
4TO OH HoMelnaercst Ha skpan! CkauaTh (hailibl TaGUPUHTOB MOKHO TAKKe 0 a/[Pecy
https://invpy.com/mazes/.

Mporpamma B gencreumn

PesyanaT BBITIOJIHEHWA mazerunner2d. py BBITJIAANUT CICAYIOININM 06pa30M:
Maze Runner 2D, by Al Sweigart al@inventwithpython.com

(Maze files are generated by mazemakerrec.py)

Enter the filename of the maze (or LIST or QUIT):
> 65x11s1.txt

W
Enter direction, or QUIT: ASD
- -COKpaueHo- -

OnucaHme paboThbl

ITporpamma 3arpyskaet JaHHbIE O CTEHKaX JaOMPUHTA U3 TEKCTOBOTO (halijia B accolina-
TUBHBIN MacCHUB, XPaHUMBIN B TIepeMeHHON maze. KifouaMu B 9TOM acCOUAaTUBHOM
MacCCUBE CJIyKaT KOPTEKU (X, Y), a SHAUCHUAMU — CTPOKOBbIE 3HAUECHUI KOHCTAHT WALL,
EMPTY, START 1 EXIT. AHAJOrHYHOE MPEACTAaBICHNE JTaOUPUHTA MCIIOJIb3YETCS B IIPO-
exTe 45. PasHUIIa MeKIY TIPOEKTAMHU 3aKJII0UAETCs B KOJe 0TOOpaskeHUsT TaOUPUHTA Ha
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skpane. [Tockonbky «Berymuii B tabupunte 2D» 1polie, S peKOMEHAYIO CHadaa paso-
GparbCs ¢ HTOI IIPOrPaMMOIL, IIPesK e YeM IIePeXOIuTh K «Berymemy B mabupunre 3D».

1. """Berywmit B nabupuHte 2D, (c) dn Ceitrapt al@inventwithpython.com
2. MepemewaiTecb Mo NabuWpuWHTY M MoMbiTaiTecb BbIGpaTbCA U3 Hero.

3. Oaiinbl NabUPUHTOB CreHepupoBaHbl C MoMmolbl cleHapus mazemakerrec.py.
4. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
5. Teru: 6onbwas, urpa, nabupuHt"""

6.

7. import sys, os

8.

9. # KoHcTaHTel ana ¢aitna nabupuHTa:
10. WALL = '#'
11. EMPTY = ' '

12. START = 'S’
13. EXIT = 'E'

14.

15. PLAYER = '@' # (!) MonpobyiTe 3amMeHUTb 3TO 3HayeHue Ha '+' uam 'o'.
16. BLOCK = chr(9617) # CumBon 9617 cooTBeTcTByeT 'ii'

17.

18.

19. def displayMaze(maze):

20. # OTobpaxaem NabUpPUHT Ha 3KpaHe:

21. for y in range(HEIGHT):

22. for x in range(WIDTH):

23. if (x, y) == (playerx, playery):

24. print(PLAYER, end="'")

25. elif (x, y) == (exitx, exity):

26. print('X"', end="")

27. elif maze[(x, y)] == WALL:

28. print(BLOCK, end="")

29. else:

30. print(maze[(x, y)], end="")

31. print() # BblBOAMM CMMBO/N HOBO CTPOKM MOC/Te OTOBpPaXeHUs CTPOKMU.
32.

33.

34. print('''Maze Runner 2D, by Al Sweigart al@inventwithpython.com
35.

36. (Maze files are generated by mazemakerrec.py)''')

37.

38. # 3anpawvBaem y nosb30BaTeNs Ha3BaHWe daina c NabUpuHTOM:

39. while True:

40. print('Enter the filename of the maze (or LIST or QUIT):')
41. filename = input('> ")

42.

43. # BblBOAMM Ha3BaHuA Bcex ¢ainoB NabuUpWMHTOB B Tekylem KaTanore:
a4, if filename.upper() == 'LIST':

45, print(‘Maze files found in', os.getcwd())

46. for fileInCurrentFolder in os.listdir():

a7. if (fileInCurrentFolder.startswith('maze') and

48. fileInCurrentFolder.endswith('.txt')):
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.

print(' ', fileInCurrentFolder)
continue

if filename.upper() == 'QUIT':
sys.exit()

if os.path.exists(filename):
break
print('There is no file named', filename)

# 3arpyxaem nabupuHT u3 danna:
mazeFile = open(filename)
maze = {}
lines = mazeFile.readlines()
playerx = None
playery = None
exitx = None
exity = None
y =0
for line in lines:
WIDTH = len(line.rstrip())
for x, character in enumerate(line.rstrip()):
assert character in (WALL, EMPTY, START, EXIT), 'Invalid character
at column {}, line {}'.format(x + 1, y + 1)
if character in (WALL, EMPTY):
maze[(x, y)] = character
elif character == START:
playerx, playery = x, y
maze[(x, y)] = EMPTY
elif character == EXIT:
exitx, exity = x, y
maze[(x, y)] = EMPTY
y +=1
HEIGHT = y

assert playerx != None and playery != None, 'No start in maze file.'
assert exitx != None and exity != None, 'No exit in maze file.'

while True: # OCHOBHOW LMKA WIrpbl.
displayMaze(maze)

while True: # MMony4aem xop nonb3oBaTens.
print("' W')
print('Enter direction, or QUIT: ASD')
move = input('> ").upper()

if move == 'QUIT':
print('Thanks for playing!"')
sys.exit()

if move not in ['W', 'A', 'S', 'D']:
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99. print('Invalid direction. Enter one of W, A, S, or D.")
100. continue

le1.

102. # lpoBepAeM, MOXeT /M UFPOK MATU B STOM HaMpasB/IEHUWU:

103. if move == 'W' and maze[(playerx, playery - 1)] == EMPTY:
104. break

105. elif move == 'S' and maze[(playerx, playery + 1)] == EMPTY:
106. break

107. elif move == 'A' and maze[(playerx - 1, playery)] == EMPTY:
108. break

109. elif move == 'D' and maze[(playerx + 1, playery)] == EMPTY:
110. break

111.

112. print('You cannot move in that direction.')

113.

114. # Mpoponxaem mATW B 3TOM HanpaBleHWU, MNOKa He HATKHEMCA Ha pasBUIKY.
115. if move == 'W':

116. while True:

117. playery -=1

118. if (playerx, playery) == (exitx, exity):

119. break

120. if maze[(playerx, playery - 1)] == WALL:

121. break # BbixoguM, eC/M HAaTKHY/MCb Ha CTEHY.

122. if (maze[(playerx - 1, playery)] == EMPTY

123. or maze[(playerx + 1, playery)] == EMPTY):

124. break # Bbixogum, ecau JOCTUIAU PA3BUNKK.

125. elif move == 'S':

126. while True:

127. playery += 1

128. if (playerx, playery) == (exitx, exity):

129. break

130. if maze[(playerx, playery + 1)] == WALL:

131. break # BbIXoAMM, €CAM HATKHY/IUCb Ha CTeHY.

132. if (maze[(playerx - 1, playery)] == EMPTY

133. or maze[(playerx + 1, playery)] == EMPTY):

134. break # Bbixoaum, ecnu AOCTUTrAW pasBUIKK.

135. elif move == 'A':

136. while True:

137. playerx -=1

138. if (playerx, playery) == (exitx, exity):

139. break

140. if maze[(playerx - 1, playery)] == WALL:

141. break # BbixoguM, eC/M HAaTKHY/UCb Ha CTEHY.

142. if (maze[(playerx, playery - 1)] == EMPTY

143. or maze[(playerx, playery + 1)] == EMPTY):

144. break # Bbixogum, ecnu JOCTUIAU PA3BUNIKU.

145. elif move == 'D':

146. while True:

147. playerx += 1

148. if (playerx, playery) == (exitx, exity):

149. break
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150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.

if maze[(playerx + 1, playery)] == WALL:
break # BbixoguMm, ecnM HaAaTKHY/UCb Ha CTEHY.
if (maze[(playerx, playery - 1)] == EMPTY
or maze[(playerx, playery + 1)] == EMPTY):
break # Bbixogum, ecnu JOCTUIAN PA3BUNKK.

if (playerx, playery) == (exitx, exity):
displayMaze(maze)
print('You have reached the exit! Good job!'")
print('Thanks for playing!')
sys.exit()

UccnepgoBaHme nporpammbl

[TonpoGyiiTe HaiiTH OTBETHI Ha CJAEAYIOIINE BOIPOCHL. 110dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHUSMHU KOJIa U 3aIyCTHTE MPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee pabory.

1.

Kakoe coobuienne 06 onmbKe Bbl I0JIyduTe, €ciu character == START B CTpOKe 74
3aMeHuTe Ha character == EXIT?

. Yto Gyner, ecau playery + 1 B crpoke 105 3aMmeHUTH Ha playery - 1?
. 9ro Gyner, ecan (exitx, exity) B ctpoke 156 3amenuTh Ha (None, None)?
. Kakoe coobienne 06 ommbKe Bbl HOJIYYHTE, ecii while True: B cTpoke 89 3a-

MeHuTe Ha while False:?

. 9ro Gyner, ecain break B ctpoke 104 3ameHuUTD Ha continue?

. Kaxoe coobenne 06 ommbke BbI 0JIy4nTe, eciii break B cTpoke 121 samenure

Ha continue?
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Berywmin B nabnpuHte 3D

B ar0ii TpexMepHOll UTPe Ha MPOXOKICHIE TAOUPUHTA UTPOK
BUUT TAaOUPUHT Kak ObI CBOMMU TJIazaMu, usHytpu. Ilompo-
Oyiite BBIOpaThCst 13 Hero! Bbl MojKeTe creHepupoBath (hailjbl
JIAOUPUHTOB, CJIE/ys1 MHCTPYKITUSIM 13 ITPOEKTA 44, WITH TTPOCTO
CKavaTb UX 110 azapecy https://invpy.com/mazes/.

Mporpamma B aencTBumn
PeSy.TIbTaT BBIIIOJIHEHUSI mazerunner3d. py BBITJIAAWUT CICAYIOHINM O6p8.30MI

Maze Runner 3D, by Al Sweigart al@inventwithpython.com
(Maze files are generated by mazemakerrec.py)

Enter the filename of the maze (or LIST or QUIT):

> maze75x11sl.txt
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Location (1, 1) Direction: NORTH
(W)

Enter direction: (A) (D) or QUIT.

>d

Location (1, 1) Direction: EAST
- -CoKpaueHo - -

OnucaHme paboThbl

B ocnose namreit ASCII-rpacduku B TpexMepHOIT IepCIIeKTUBE JIEKUT MHOTOCTPOYHOE
CTPOKOBOE 3HAUEHIE, XPAHIIeecs B ALL_OPEN. ITO CTPOKOBOE 3HaUEHIE U306pakaeT
MO3UIIMIO, B KOTOPOIl HUKaKNe CTEeHbl He Iperpaxaaior eMy nyTu. [lanee mporpamma
OTPHCOBBIBAET II0BEPX MHOTOCTPOYHOI'O CTPOKOBOI'0 3HaYeHUsI ALL_OPEN CTeHbI, XpaHsi-
I[HECs B aCCOIMATUBHOM MaccuBe CLOSED, renepupys Takum o6pasom ASCII-rpaduky
ISt JIIOOBIX BO3MOYKHBIX COUETaHUH 3a6JOKMPOBAHHBIX cTeHamu myTeit. Hampuwmep,
BOT Kak Hallla [IporpaMMa rerepupyeT BUJ, IpU KOTOPOM CcTeHa pacliojiaraeTcs cjiesa
OT UI'POKA:
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\ \
\ \_

\ /|
X |
/ \|
\_

/1 | |
[ I |
[ I [
[ I [ ]
[ + I = [ ]
[ I [ ]
[ I |_/
[ I |
\| | I

o
[
[
[
[
[
[
[
N\

/ /
/ /

Touku n3 ASCII-Tpadukn B MCXOMHOM KOJZI€ YAAJISIOTCS Mepe]l BBIBOJOM CTPOKOBbIX
3HAYEHUH Ha HKPAH; OHU HYKHBI TOJIBKO JIJIsT YIIPOTIEH ST BBOZIA KOJIA, YTOOBI He BCTaB-
JIATh ¥ HE OCTABJISATH IyCTOTO POCTPAHCTBA.

BoT MCXOAHBIN KO/ HAIIIETO TPEXMEPHOTO JTaOUPUHTA:

10.
11.
12.
13.
14.
15.
16.
17.

1
2
3
4
5.
6
7
8
9

"""TpexmepHbii NabupuHT, (c) 3n CeeirapT al@inventwithpython.com
. lMepemewaiiTecb No NabupuHTy M nombiTanTecb BbIGpaTbCA U3 Hero... B 3D!
. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
. Terun: o4veHb 6onbwas, rpadpuka, urpa, nabupuHt"""
. import copy, sys, os
. # 3apaeM KOHCTaHThbI:
. WALL = '#'

EMPTY = ' '

START = 'S’

EXIT = "E'

BLOCK = chr(9617) # CumBon 9617 cooTseTcTByeT 'ii'

NORTH = 'NORTH'

SOUTH = 'SOUTH'

EAST = 'EAST'

WEST = 'WEST'

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

def wallStrToWallDict(wallStr):
"""Monyy4aeT Ha BxoAe CTPOKOBOe nNpefcTaBfieHNe n3o0bpaxeHua CTeHbl
(Hanpumep, Takoe, kak B ALL_OPEN u CLOSED) u BO3BpawaeT ee npeacTaBieHue

B BWAE acCOLMATUBHOIO MaccuBa C KopTexamun (X, y) B ponu Kiawyen

N CTPOKOBBIX 3Ha4YeHWN W3 OAHOrO CMMBONA AJIA BbLIBOAA HA 3TOK nosuumm x, y."""
wallDict = {}

height = 0

width =

for y, line in enumerate(wallStr.splitlines()):
if y > height:
height = y
for x, character in enumerate(line):
if x > width:
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

wallDict[(x, y)]

wallDict["'
wallDict['

width = x

height'] = height + 1
width'] = width + 1

return wallDict

EXIT_DICT = {(@0, @): 'E', (1, @): 'X', (2, 0):
(3, ©): 'T', 'height': 1,

# CTpokoBble 3Ha4eHuA

# n3obpaxeHuit

= character

ana 0TO6aneHMﬂ Mbl CcO3[aeM nyTem npeo6paaoBaHMﬂ

B 3TUX MHOIMOCTPOYHbIX CTPOKOBBIX 3HAYEHUAX C MOMOLbI0
# wallStrToWallDict(). Mocne yero ¢opmupyem CTeHKY AN MO3ULUU

# W HanpaBfieHUs [ABUXEHWA UrpoKa MyTeM BCTaBKU acCOLMATUBHLIX MacCUBOB
# cTeHok M3 CLOSED noBepx accouMaTUMBHOro MaccuMBa CTeHKM u3 ALL_OPEN.

ALL_OPEN = wallStrToWallDict(r'"'

e /1.
T ll
e
N
NN
NIR/AR
e/
NI |
[/euunn. \

Lo estrip())

# [nAa ypaneHMAa CUMMBOJIA HOBOW CTPOKM B Hadane 3TOr0 MHOMOCTPOYHOrO

# CTpPOKOBOrO 3Ha4yeHWs ucnonb3yeTcs Bbi3oB strip().

CLOSED = {}

CLOSED['A"'] = wallStrToWallDict(r'""'
""'.strip()) # BcTaBnAem Ha no3uuuu 6, 4.

CLOSED[ 'B'] = wallStrToWallDict(r'""'

AL

A\

./

/. ostrip()) # BcTaBnsaem Ha no3uuuu 4, 3.

CLOSED['C'] = wallStrToWallDict(r'""'
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100.
1e1.
102.
103.
104.
105.
106.
107.
108.
109.
11e.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.

""'.strip()) # BcTaBnAem Ha no3uuuu 3, 1.

. CLOSED['D'] = wallStrToWallDict(r'""'

.
.
\..
AL ustrip()) # BcTaBnsem Ha nosuuuu 10, 3.
CLOSED['E'] = wallStrToWallDict(r'"'"'

A\
A\

o/
..o/ " ustrip()) # BcTaBnsem Ha nosuuuu 9, 0.
CLOSED['F'] = wallStrToWallDict(r'"'"'

AN
/e

A
.o\ " ustrip()) # BcTaBnsem Ha nosuuuu 12, 0.
def displayWallDict(wallDict):

"""OTobpaxaemM Ha dKpaHe acCoOUMATUBHLIN MACCUB CTEHKMU,
Bo3Bpawaemblii wallStrTowWallDict()."""
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136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.

152.
153.
154.
155.
156.

158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.

def

def

print(BLOCK * (wallDict['width'] + 2))
for y in range(wallDict[ 'height']):
print(BLOCK, end="'")
for x in range(wallDict['width']):
wall = wallDict[(x, y)]
if wall == ".":
wall = " '
print(wall, end="")
print(BLOCK) # BbiBOAMM 670K C CUMBOJIOM HOBOW CTPOKMW.
print(BLOCK * (wallDict['width'] + 2))

pasteWallDict(srcWallDict, dstWallDict, left, top):
"""Konupyem accouMaTUBHbIi MacCUB MpeacTaBNAEHUA CTEHKU U3
srcWallDict nosepx dstWallDict, cmeweHHbld go nosuummn left, top.
dstWallDict = copy.copy(dstWallDict)
for x in range(srcWallDict['width']):
for y in range(srcWallDict['height']):

dstWallDict[(x + left, y + top)] = srcWallDict[(x, y)]

return dstWallDict

makeWallDict(maze, playerx, playery, playerDirection, exitx, exity):
"""Co3paemM acCcoUMATUBHLI MacCUMB MNpeAcCTaB/ieHUA CTEHKM B COOTBETCTBUMU
C pacrnofioXeHUeM U HanpaB/ieHWeM ABUXEHUA Urpoka B NnabupuHTe (C BbIXOAOM
B Touke exitx, exity) nyTem BCTaBKM accOUMATUBHLIX MacCHUBOB
cTeHok noBepx ALL_OPEN u Bo3Bpawaem ero."""
# "CermeHTbl" A — F (OTHOCUTENbHO HampaB/ieHWA ABUKEHUA WIrpoka)
# nokasbiBawT, Kakue CTeHbl nabupuHTa Heobxoaumo MNpoBepuUTb
# Ha npeamMeT Heo6XOAMMOCTM A06aBUTb KMX MOBEPX CO3[4aBaeMOro Hamu
# accoumaTMBHOro mMaccuea MpeAcTaB/ieHUA CTEHOK.
if playerDirection == NORTH:
# KapTa cermMeHTOB OTHOCUTE/NbHO A
# urpoka @: BCD (Mrpok CMOTpUT Ha ceBep)
# E@F
offsets = (('A', 0, -2), ('B', -1, -1), ('C', o, -1),
('D‘) 1, '1)) (‘E') -1, 0), ('F.) 1, 0))
if playerDirection == SOUTH:
# KapTa cermMeHToB OTHOCUTenbHo F@E
# urpoka @: DCB (MrpoK CMOTPUT Ha tr)
# A
offsets = (('A', 0, 2), ('B', 1, 1), ('C', 0, 1),
('D‘) -1, 1)) (‘E') 1, 0), ('F', -1, 0))
if playerDirection == EAST:
# KapTa cermeHTOB OTHOCUTeNbHO EB
# urpoka @: @CA (Urpok CMOTPUT Ha BOCTOK)
# FD
offsets = (('A', 2, @), ('B', 1, -1), ('C', 1, @),
('D‘) 1, 1)) ('E') 0, '1)1 ('F', 9, 1))
if playerDirection == WEST:
# KapTa cermeHTOB OTHOCUTenbHO DF
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187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
228.
229.
230.
231.
232.
233.
234.
235.
236.
237.

# urpoka @: AC@ (urpok cMOTPUT Ha 3anag)
# BE
offsets = (('A', -2, 0), ('B', -1, 1), ('C', -1, 9),

('DI) -1, '1)1 ('EI) 9, 1)) ('F.) 0, '1))

section = {}
for sec, xOff, yOff in offsets:
section[sec] = maze.get((playerx + xOff, playery + yOff), WALL)
if (playerx + xOff, playery + yOff) == (exitx, exity):
section[sec] = EXIT

wallDict = copy.copy(ALL_OPEN)
PASTE_CLOSED_TO = {'A': (6, 4), 'B': (4, 3), 'C': (3, 1),
'D': (10, 3), 'E': (@0, @), 'F': (12, 9)}
for sec in 'ABDCEF':
if section[sec] == WALL:
wallDict = pasteWallDict(CLOSED[sec], wallDict,
PASTE_CLOSED_TO[sec][@], PASTE_CLOSED TO[sec][1])

# Pucyem 3Hak EXIT npu HeobxoaumocTu:
if section['C'] == EXIT:

wallDict = pasteWallDict(EXIT_DICT, wallDict, 7, 9)
if section['E'] == EXIT:

wallDict = pasteWallDict(EXIT_DICT, wallDict, o, 11)
if section['F'] == EXIT:

wallDict = pasteWallDict(EXIT_DICT, wallDict, 13, 11)

return wallDict

print('Maze Runner 3D, by Al Sweigart al@inventwithpython.com")
print('(Maze files are generated by mazemakerrec.py)')

# MonyyYyaem OoT Mosb30BaTesNss Ha3BaHuWe ¢aitna nabupuHTa:

while True:
print('Enter the filename of the maze (or LIST or QUIT):')
filename = input('> ")

# BblBOOMM CMMUCOK Bcex ¢painoB NabuWpuWHTOB B Tekylem KaTanore:
if filename.upper() == 'LIST':
print('Maze files found in', os.getcwd())
for fileInCurrentFolder in os.listdir():
if (fileInCurrentFolder.startswith('maze")
and fileInCurrentFolder.endswith('.txt")):
print(' ', fileInCurrentFolder)
continue

if filename.upper() == 'QUIT':
sys.exit()

if os.path.exists(filename):
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238.
239.
240.
241.
242.
243.
244
245.
246.
247.
248.
249.
250.
251.
252.
253.

254.
255.

257.
258.

260.
261.
262.
263.
264.
265.
266.
267.
268.
269.
270.
271.
272.
273.
274.
275.
276.
277.
278.
279.
280.
281.
282.
283.
284.
285.
286.
287.

break
print('There is no file named', filename)

# 3arpyxaem nabupuHT u3 daina:
mazeFile = open(filename)
maze = {}
lines = mazeFile.readlines()
px = None
py = None
exitx = None
exity = None
y =0
for line in lines:
WIDTH = len(line.rstrip())
for x, character in enumerate(line.rstrip()):
assert character in (WALL, EMPTY, START, EXIT), 'Invalid character
at column {}, line {}'.format(x + 1, y + 1)
if character in (WALL, EMPTY):
maze[(x, y)] = character
elif character == START:
pX, py = X, Yy
maze[(x, y)] = EMPTY
elif character == EXIT:
exitx, exity = x, y
maze[(x, y)] = EMPTY

y += 1
HEIGHT = y
assert px != None and py != None, 'No start point in file.'
assert exitx != None and exity != None, 'No exit point in file.'
pDir = NORTH

while True: # OCHOBHOW UWKA WUrpbl.
displayWallDict(makeWallDict(maze, px, py, pDir, exitx, exity))

while True: # Mony4aem Xxop nonb3oBaTens.
print('Location ({}, {}) Direction: {}'.format(px, py, pDir))
print(’ w)*)
print('Enter direction: (A) (D) or QUIT.')
move = input('> ').upper()

if move == 'QUIT':
print('Thanks for playing!"')
sys.exit()

if (move not in ['F', 'L', 'R', 'W', 'A', 'D']
and not move.startswith('T")):
print('Please enter one of F, L, or R (or W, A, D).")
continue
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288. # lepenBuraem Urpoka B COOTBETCTBUU C XeslaeMblM XOLOM:
289. if move == 'F' or move == 'W':

290. if pDir == NORTH and maze[(px, py - 1)] == EMPTY:
291. py -=1

292. break

293. if pDir == SOUTH and maze[(px, py + 1)] == EMPTY:
294. py += 1

295. break

296. if pDir == EAST and maze[(px + 1, py)] == EMPTY:
297. px += 1

298. break

299. if pDir == WEST and maze[(px - 1, py)] == EMPTY:
300. px -= 1

301. break

302. elif move == 'L' or move == 'A":

303. pDir = {NORTH: WEST, WEST: SOUTH,

304. SOUTH: EAST, EAST: NORTH}[pDir]

305. break

306. elif move == 'R' or move == 'D':

307. pDir = {NORTH: EAST, EAST: SOUTH,

308. SOUTH: WEST, WEST: NORTH}[pDir]

309. break

310. elif move.startswith('T'): # Cheat code: 'T x,y'
311. px, py = move.split()[1].split(',")

312. px = int(px)

313. py = int(py)

314. break

315. else:

316. print('You cannot move in that direction.')

317.

318. if (px, py) == (exitx, exity):

319. print('You have reached the exit! Good job!")

320. print('Thanks for playing!"')

321. sys.exit()

UccnegoBaHne nporpammal

IMompoGyiite HAliTH OTBETHI HA CJEAYIONINHE BOMPOCHL. [103KCIIEPUMEHTUPYIITE ¢ U3-
MEHEHUSIMU KOJ[a U 3aIlyCTUTE TIPOTPAMMY CHOBA, YTOOBI YBU/IETD, KAK OHU TIOBJIUASIOT
Ha ee paboTy.

1. K BO3HUKHOBEHUIO KAaKOU ITPOrPaMMHON omubKu [IpuBeeT 3aMeHa move == 'QUIT'
B cTpoke 279 Ha move == 'quit'?

2. Kak y6path U3 9TOI IPOrpaMMbl YKT ¢ TeJelopTaiueii?



MopgenupoBaHue CTATUCTUKM
30 MUIZIMOH 6pockoB
Urpa/ibHbIX KOCTEN

ITpu Gpocke ABYX MIECTUTPAHHBIX KOCTEH BEPOSITHOCTD BbI-
TMaJIeHus 7 COCTaBJIsAeT OKoJIo 17 % — HaMHOTO OOJIbIIE, YeM
BEPOSTHOCTH BhITAZeHMs 2: Bcero 3 %. Bee meno B ToM, 9To
TOJIbKO O/{HA U3 KoMOuHanuii gaer 2 (Koraa Ha 00enx KOCTsx
Bhimazaet 1), a KOMOMHAIHI, JAIONUX B CyMMe 7, — JOBOJIBHO
muoro: 1u6,2ub5,3udur. 1.

A kax Hacuer 6pocka Tpex kocreii? Miu uerbipex? Miu thicaun? MosKHO MaTeMaTnye-
CKU BBIYKCJIMTh TEOPETUYECKUE 3HAYEHUST BEDOSITHOCTH, & MOSKHO 3ACTABUTH KOMITBIOTED
«6pOCUTh KOCTH» MUJUIMOH Pa3 U TOJYYUTh IMIUPUYECKIE 3HaYeH st VIMEHHO 9TOT
BTOPOIT TIOIXO/I U Peajn3yeTcs B Haileil mporpamMmMe. B Heil Mbl IIpOCUM KOMITBIOTED
«6pocutb» N KoCTell MUJUTHOH Pa3 U 3alIOMHUTH PE3YJIBTATHI, & 3aTeM 0TOOPa3UTh Be-
POSITHOCTH BBIOPACHIBAHUS KAKIOTO KOJMYECTBA OYKOB B IIPOIEHTAX.

OO6beMbI TPOU3BOAUMBIX 9TOU ITPOTPAMMON BBEIYHCIIEHII BEChMa 3HAUUTEIBHBI, HO CaM
KO/l HECJIOJKEH JIJIA IIOHNMAHUA.

Mporpamma B aencTBumn
Pesynbrat Boimonnenus milliondicestats. py BBITJISIUT CIACAYIOTINM 06p330M:

Million Dice Roll Statistics Simulator
By Al Sweigart al@inventwithpython.com
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Enter how many six-sided dice you want to roll:
> 2
Simulating 1,000,000 rolls of 2 dice...
36.2% done...
73.4% done...
TOTAL - ROLLS - PERCENTAGE
2 - 27590 rolls - 2.8%
3 - 55730 rolls - 5.6%
- 83517 rolls - 8.4%
- 111526 rolls - 11.2%
139015 rolls - 13.9%
- 166327 rolls - 16.6%
- 139477 rolls - 13.9%
- 110268 rolls - 11.0%
10 - 83272 rolls - 8.3%
11 - 55255 rolls - 5.5%
12 - 28023 rolls - 2.8%

O 00N OV b
1

OnucaHme paboThbl

MopenupoBatue 6POCKa OTAEIBHON MECTUTPAHHOM UTPAIBLHON KOCTH TTPOU3BOUTCSI
myTeM BbI3oBa random.randint(1, 6) B ctpoke 30, KOTOPBIN BO3BpallaeT caydaiHoe
uucsio ot 1 10 6, npubasisieMoe K IPOMEsKYTOYHOI CyMMe BeeX TPOU3BEIEHHBIX OPOCKOB
Kocreii. DyHkIwMs random. randint () obecrieyrBaeT HOPMAILHOE PACTIpe/IeJIEHUE, TO €CTh
BEPOATHOCTH BCEX BO3BPAIIAEMbBIX €10 YHCEJT OIUHAKOBBI.

PesynbraThl GpOCKa KOCTEH COXPAHSIOT B aCCOIMATUBHOM MacCUBE results, KIouaMu
KOTOPOTO CJIYKAT BCE BO3MOKHBIE CyMMbI OPOCKOB KOCTEH, a SHAUEHUSIMI — KOJUUECTBO
pas, KOTOPOe BCTPETUIACh KOHKPeTHAs cyMMa. /[ J1s ToTydeHrst 9acTOThI BCTPEYaeMOCTH
KOHKPETHOW CyMMBI B TIPOIEHTAX MBI JIEJIUM KOJIU4ecTBO ee Bhrmaaerunii Ha 1 000 000
(0b1ree KoMMUECTBO GPOCKOB KOCTEH B HAIllEM MOJIEJUPOBAaHIN) 1 yMHOKaeM Ha 100
(atob6bl mosTyunTh 3HaueHue B quanasone ot 0 10 100, a He ot 0 10 1). HecstoxHbrit moj-
CYEeT ITOKA3bIBAET: HTO TO JKE CaMO€, UTO Pa3/ieJInTh KoJinuecTBO ee Bbinajenuii Ha 10 000,
YTO MBI U JieJIaeM B cTpoKe 37.

"""MogenvnpoBaHne CTaTUCTUKM 3a MUIINOH BPOCKOB KOCTeW

(c) 2n CgeitrapT al@inventwithpython.com

. MopenupoBaHne MuANMOHa BPOCKOB WrpasbHLIX KOCTEiA.

Kon pasmeweH Ha https://nostarch.com/big-book-small-python-projects

Teru: Kpowe4yHasa, ANA Ha4yMHaWWMX, MaTeMaTM4ecKasa, MMUTALMOHHOE MOAENUpoBaHue

import random, time

O o NOULDh WNR

print('''Million Dice Roll Statistics Simulator
. By Al Sweigart al@inventwithpython.com

B
[

12. Enter how many six-sided dice you want to roll:''")
. numberOfDice = int(input('> "))

[y
w
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

# MoAroToBKa acCOLMATUBHOIO MAcCMBA ANA XpPaHEHUs pe3y/nbTaToB GpPOCKOB KOCTeW:
results = {}
for i in range(numberOfDice, (numberOfDice * 6) + 1):

results[i] = ©

# MonenupoBaHue 6pocKoB KOCTei:
print('Simulating 1,000,000 rolls of {} dice...'.format(numberOfDice))
lastPrintTime = time.time()
for i in range(1000000):
if time.time() > lastPrintTime + 1:
print('{}% done..."'.format(round(i / 10000, 1)))
lastPrintTime = time.time()

total = ©
for j in range(numberOfDice):

total = total + random.randint(1, 6)
results[total] = results[total] + 1

# BbiBOAMM pe3ynbTaThl:
print('TOTAL - ROLLS - PERCENTAGE')
for i in range(numberOfDice, (numberOfDice * 6) + 1):
roll = results[i]
percentage = round(results[i] / 10000, 1)
print(" {} - {} rolls - {}%'.format(i, roll, percentage))

KOFI[B. Bbl BBE/lETeE I/ICXOI[HI)Iﬁ KO/l M 3allyCTUTE €TI0 HECKOJIbKO pa3, HOHpO6yI'7IT€ 110~
IKCIIEPUMEHTHPOBAaTb C BHECEHUEM B HETO naMeHeHuit. Mosere Tak:ke camu 1oIpo-
60BaThb NIpruAyMaTh, Kak C/ieJIaTb Cae/lyIoliee:

® peanusoBaTh BeiOpackiBanue 8-, 10-, 12- win 20-rpaHHBIX KOCTEN;

® CMOJIEIUPOBATD MOJAOPACHIBAHHUE JIBYCTOPOHHEN MOHETHI,

UccnepoBaHue nporpammel

IMompoGyiite HAliTH OTBETHI HA CJEAYIONINE BOMPOCHL. T109KCIIEPUMEHTUPYIITE ¢ U3-
MEHEHHMSIMU KOJa U 3allyCTUTE MPOrPaMMy CHOBA, YTOOBI YBUIETh, KAK OHU TOBJIHSIIOT
Ha ee paboTy.

1. Yro Oyzert, ecau lastPrintTime + 1 B cTpoKe 24 3aMeHKTh Ha lastPrintTime + 27

2. Kakast mporpaMMHast OITHOKa BOSHUKHET, €CJIH YIATUTD UK 3aKOMMEHTUPOBATE

results[total] = results[total] + 1 B cTpoke 317

3. Kaxkoe coobuienne o6 oumbke Oyaer BhIIAHO, ECIIH TO0Ib30BaATENb BBEAET OYKBBI

BMECTO YHMCJia ITPpU 3alTpOCe KOJIMYECTBa BbI6paCbIBaeMbIX IeCTUTpaHHbIX KOCTelt?



feHepaTop KAPTUH B CTUNE
MoHnapuaHa

ITut Mouapuan (Piet Mondrian) — "ugepaasacKuii Xy-
J0KHUK XX BeKa, OCHOBATeJIb HEOTIJIACTUITN3Ma, OJTHOTO U3
HalpaBJIeHUH aGCTPaKTHOW KUBOMUCH. B OCHOBE KYJIBTOBBIX
PHCYHKOB XY/ZI0;KHUKA JIesKaT MOJIOChI OCHOBHBIX 11BETOB (CH-
HUIA, JKEJITIN, KPACHBII ), a TaK/Ke YePHOTO 1 OeJioro. Basupysich
Ha MUHUMQJINCTCKOM TI0/1X07ie, MOHIpUaH pas/essiy 9TH 1[BeTa
TOPU30HTAIBLHBIMU U BEPTUKAIBHBIMY 3JIEMEHTAMMU.

Hama nporpamma renepupyet ciayudaiinble KapTUHbI B cTujie MoHpuana. Y3HaTh
GoJIbllIe O XyNOKHUKE Bl MOKETe B cTaThe «Buxuneauus: https://ru.wikipedia.org/wiki/
MoHapuvaH,_luT.

Mporpamma B gencremm

Baaromaps momymio bext nporpamma Ha Python moser oroGpaxkaTs Ha aKpane sipKue
OCHOBHBIE€ IIBE€TAa B TEKCTOBOM PEXNME, XOTA B 3TOI>,I KHHUTE Bbl BUAUTE TOJBKO Y€pPHO-
Genbie nzobpaxkenus. Ha puc. 47.1 mokazano, Kak BBITJISIIUT PE3YJIBTAT BBITIOJTHEHUST
mondrian.py.
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CAWINDOWS\system32\cmd.exe - py mondrian.py [m} 4

[Press Enter for another weork of art, or Ctrl-C to quit., v

Puc. 47.1. CreHepupOBAHHAS KOMMLIOTEPOM KAPTMHA B cTMne MoHapMaHa.
Mpu KkaXxaoMm 3anycke reHepupyeTcs HOBAR KAPTMHA

OnucaHme paboThbl

B ocHOBe asiropuTMa JIEXKUT CO3/[aHUE CTPYKTYPBI JAHHBIX (ACCOIMATHBHOTO MACCHBA
canvas) C TOPU3OHTAJbHBIMU W BEPTUKAJbHBIMU OTPE3KAMU, PACIIOJIOKEHHBIMI Ha
CJy4allHOM PacCTOSIHUM JIPYT OT JIpyTa, KaK MoKa3aHo Ha puc. 47.2.

Jlajiee HEKOTOPbIE CErMEHTHI OTPE3KOB YAAJSIOTCS B 11eJIs1X (hOPMUPOBaHUS Hosiee KpyTi-
HBIX TIPSIMOYTOJIBHIKOB, KaK MTOKa3aHOo Ha puc. 47.3.

Puc. 47.2. lMepsbiit Wwar anroputma co3faHus KApPTHMH B CTUne MOHAPMOHA: CO3AdHME CETKM
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Puc. 47.3. Bropo# war anropuTma Co3faHMs KAPTUH B cTMne MoHApuaHa: yaaneHue
4YACTU OTPE3KOB CNyYarHbIM 0Bpasom

HaKOHeH, AJITOPUTM 3aJINBA€CT C]Iy‘{aI;'IHI)IM O6p3.30M YacCTb IPAMOYTOJIbHUKOB JKEJITHIM,
KpaCHbIM, CHHUM MJIK YEPHBIM IIBETOM, KaK ITOKa3aHO Ha pHUC. 47 4.

Puc. 47.4. TpeTuit war anropuTma co3fdHUs KAPTHH B cTMne MoHapuaHa: 3anueka
BbIBPAHHLIX CY4YAMHBIM OBPA3OM NMPSAMOYTOSILHUKOB PA3IMHYHBIMK LIBETAMM

Haiitu ere ofiny Bepcuio aTOoro reHeparopa KapTuH B cTuiie Monapuana, a Takxke He-
CKOJIbKO TIPUMEPOB KapTUH MOKHO 10 azipecy https://github.com/asweigart/mondrian_
art_generator/.

1. """TeHepaTop KapTuUH B cTune MoHgpuaHa, (c) dn CBeirapT al@inventwithpython.com
2. leHepupyeT cny4aillHbIM 06pa3oM KapTWHbl B cTune MuTa MoHApuaHa.
3. bonbwe uHpopmaumn — B cTaTbe https://ru.wikipedia.org/wiki/MoHapuaH,_MNut
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O o0 N UV A

Kon pasmeweH Ha https://nostarch.com/big-book-small-python-projects
Terun: 6onbwasa, rpapuka, bext"""

import sys, random

try:
import bext

except ImportError:
print('This program requires the bext module, which you")
print(‘'can install by following the instructions at"')
print('https://pypi.org/project/Bext/")
sys.exit()

# 3agaemM KOHCTaHThI:

MIN_X_INCREASE = 6
MAX_X_INCREASE = 16
MIN_Y_INCREASE = 3
MAX_Y_INCREASE = 6
WHITE = 'white’
BLACK = 'black'

RED = 'red’

YELLOW = 'yellow'
BLUE = 'blue'

# HacTpoiku 3KpaHa:

width, height = bext.size()

# B Windows Henb3Aa BbiBeCTU 4YTO-/M60 B nocreaHem cTonbue 6e3 pobaBneHuA
# aBTOMaTWYECKU CMMBONA HOBOW CTPOKM, MOITOMY YMeHblAeMm WUMPUHY Ha 1:
width -= 1

height -= 3

while True: # OCHOBHOW LMK/A NPUIOXEHUA.
# 3anonHAemM cHavana XoncT 6enbiMm GOHOM:
canvas = {}
for x in range(width):
for y in range(height):
canvas[(x, y)] = WHITE

# leHepupyeMm BepTUKa/ibHble OTpPe3Ku:
numberOfSegmentsToDelete = @
X = random.randint(MIN_X_INCREASE, MAX_X_INCREASE)
while x < width - MIN_X_INCREASE:

numberOfSegmentsToDelete += 1

for y in range(height):

canvas[(x, y)] = BLACK
X += random.randint(MIN_X_INCREASE, MAX_X_INCREASE)

# leHepupyeM rOpuU3OHTaNbHble OTPE3KWU:
y = random.randint(MIN_Y_INCREASE, MAX_Y_INCREASE)
while y < height - MIN_Y_INCREASE:
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numberOfSegmentsToDelete += 1
for x in range(width):
canvas[(x, y)] = BLACK
y += random.randint(MIN_Y_INCREASE, MAX_Y_INCREASE)

numberOfRectanglesToPaint = numberOfSegmentsToDelete - 3
numberOfSegmentsToDelete = int(numberOfSegmentsToDelete * 1.5)

# Bblbupaem cermeHTbl Cny4alHbiM 06pa3oM M MbiTaemMcA UX yAanuTb.
for i in range(numberOfSegmentsToDelete):
while True: # Mpoponxaem BbiGMpaTb CerMeHTbl ANA yAaNeHuA.
# Bblbupaem cny4ailHyw HavalbHyW TOYKY CermeHTa:
startx = random.randint(1, width - 2)
starty = random.randint(1, height - 2)
if canvas[(startx, starty)] == WHITE:
continue

# Onpepensaem, cermMeHT BepTUKAa/bHbIi UM TOPU3OHTAsbHbIN:

if (canvas[(startx - 1, starty)] == WHITE and
canvas[(startx + 1, starty)] == WHITE):
orientation = 'vertical’

elif (canvas[(startx, starty - 1)] == WHITE and
canvas[(startx, starty + 1)] == WHITE):
orientation = 'horizontal’

else:
# HavanbHaA To4YKa HaxXoAMTCA Ha nepece4vyeHuu,
# TakK 4YTO HYXHO BbIGpaTb HOBYH:
continue

pointsToDelete = [(startx, starty)]

canDeleteSegment = True

if orientation == 'vertical':
# MNoAgHMMaeMcCA Ha OAMH YYacTOK OT HayanbHOW TOYKM
# M CMOTPUM, MOXHO NIM YAANUTb ITOT CErMeHT:
for changey in (-1, 1):

y = starty
while @ < y < height - 1:
y += changey

if (canvas[(startx - 1, y)] == BLACK and
canvas[(startx + 1, y)] == BLACK):
# HaTKHY/MCb Ha 4eTblpeXCTOpPOHHee rnepeceyeHune.
break
elif ((canvas[(startx - 1, y)] == WHITE and
canvas[(startx + 1, y)] == BLACK) or
(canvas[(startx - 1, y)] == BLACK and
canvas[(startx + 1, y)] == WHITE)):
# HaTKHyucb Ha T-obpa3Hoe nepeceveHue;
# yAaanuTb STOT CErMeHT Hesb3A:
canDeleteSegment = False
break
else:



OnucaHue paboTsbl 261

107.
108.
109.
11e.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.

pointsToDelete.append((startx, y))

elif orientation == "horizontal':
# MogHMMaeMcA Ha OAMH YYacTOK OT HayvyanbHOW TOYKM
# M CMOTPUM, MOXHO /IM YAANUTb 3TOT CErMeHT:
for changex in (-1, 1):
X = startx
while @ < x < width - 1:
X += changex
if (canvas[(x, starty - 1)] == BLACK and
canvas[(x, starty + 1)] == BLACK):
# HaTKHY/MCb Ha 4eTblpeXCTOpPOHHee nepeceyeHune.
break
elif ((canvas[(x, starty - 1)] == WHITE and
canvas[(x, starty + 1)] == BLACK) or
(canvas[(x, starty - 1)] == BLACK and
canvas[(x, starty + 1)] == WHITE)):
# HaTkHyucb Ha T-obpa3Hoe nepeceveHue;
# yAanuTb STOT CErMeHT Hesb3A:
canDeleteSegment = False
break
else:
pointsToDelete.append((x, starty))
if not canDeleteSegment:
continue # Bbibvpaem HOBYW C/yYaillHyl HavalbHYW TOYKY.
break # lMepexoguMm K yAaneHww AAHHOrO CErmMeHTa.

# ECNM CerMeHT MOXHO YAa/iuTb, 3aKkpawuBaem BCe TOYKU 6esnbiM:
for x, y in pointsToDelete:
canvas[(x, y)] = WHITE

# JlobaBnAemM rpaHWUYHble JINHUK:
for x in range(width):
canvas[(x, ©)] = BLACK # BepxHAs rpaHuua.
canvas[(x, height - 1)] BLACK # HwxHAA rpaHuua.
for y in range(height):
canvas[(9, y)] = BLACK # JleBas rpanuua.
canvas[(width - 1, y)] = BLACK # MpaBaa rpaHuua.

# Pucyem npAMOYroO/IbHUKW :
for i in range(numberOfRectanglesToPaint):
while True:
startx = random.randint(1, width - 2)
starty = random.randint(1, height - 2)

if canvas[(startx, starty)] != WHITE:

continue # BbibupaeM HOBYK CAy4YaiiHyW HayalbHyl TOYKY .
else:

break

# ANropuTM 3anuBKK:
colorToPaint = random.choice([RED, YELLOW, BLUE, BLACK])
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159. pointsToPaint = set([(startx, starty)])
160. while len(pointsToPaint) > ©:

161. X, y = pointsToPaint.pop()

162. canvas[(x, y)] = colorToPaint

163. if canvas[(x - 1, y)] == WHITE:
164. pointsToPaint.add((x - 1, y))
165. if canvas[(x + 1, y)] == WHITE:
166. pointsToPaint.add((x + 1, y))
167. if canvas[(x, y - 1)] == WHITE:
168. pointsToPaint.add((x, y - 1))
169. if canvas[(x, y + 1)] == WHITE:
170. pointsToPaint.add((x, y + 1))
171.

172. # Pucyem Ha 3KpaHe CTpPYKTYpy MAaHHbIX canvas:
173. for y in range(height):

174. for x in range(width):

175. bext.bg(canvas[(x, y)])

176. print(* ', end="")

177.

178. print()

179.

180. # CrnpawuBaem nosib3oBaTesiA, HapucoBaTb /I elle OAHY KapTUHY:
181. try:

182. input('Press Enter for another work of art, or Ctrl-C to quit.')
183. except KeyboardInterrupt:

184. sys.exit()

Korza BbI BBeeTe NCXOAHBIN KOJ U 3aIlyCTUTE €r0 HECKOJIBKO pas, IoIpoOyiiTe 1mo-
9KCIIEPUMEHTUPOBATh ¢ BHECEHUEM B Hero naMeHeHuil. Mosere Takke caMu MOIPO-
6oBaTh IIPULYMATh, KK C/IeJIaTh CJeLYIOIIee:

® CO34aTb IPOTrpaMMBbI C PAa3/JIMYHBIMU IIBETOBLIMU ITAJIMTPAMU;

® reHepupoBaTh (ailnbl U300paKeHUN AJIa KapTUH B cTUjIe MoHApuaHa ¢ Io-
MOIIBIO MO/YJis Pillow. Y3HATD 6osblie 06 3TOM MOJIyJie MOXKHO U3 I'JIaBbl 19
kuuru Automate the Boring Stuff with Python no anpecy https://automatetheboring-
stuff.com/2e/chapter19/.

UccnepgoBaHne nporpammal

ITonpoGyiiTe HaliTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. 1lodKCIIepUMEeHTUDYIiTE ¢ U3-
MEHEHUSIMU KOJIA U 3aIlyCTUTE POrPAMMYy CHOBA, YTOOBI YBUJIETD, KAK OHU TOBJIUASIIOT
Ha ee pabory.

1. Kakas ommbka BO3HUKHET, ecii canvas[(x, y)] = WHITE B ctpoke 41 3aMeHUTH
Ha canvas[(x, y)] = RED?

2. Yro Gyner, ecu print(' ', end="") B cTpoke 176 3ameHuUTH Ha print('A’,
end="")"?



Mapapokc MonTn Xonna

[Tapagoxc (3amava) MonTtn Xosma nocTpupyeT HeoKH-
JTAHHBIH (haKT U3 TEOPUHU BeposiTHOCTeN. B ocHOBe ero siexuT
cTapas TejieBusnoHHas urpa Let’s Make a Deal u ee Benyuii
MonTu Xosn. B 3agade BbI MOKeTe BHIOPATh OJHY U3 TPEX
JBepeil. 3a OJIHO NP3 — HOBBII aBTOMOOUIb. 3a IBYMSI JIPY-
UMW — J[BE€ HE MUMEIOIINe HUKAKOW IIEHHOCTU KO3bL. I1ycTh BbI
BeIOpasn aBepb 1. IIpeskie 4eM OTKPBITh ee, BEAYIIHil OTKPbIBAeT
Apyryto aBepb (2 nian 3), 3a KOTOPOI HaxoAMTCsS Ko3a. Bbl MosKkeTe inbo BCe-TaKK OT-
KPBITh JIBEPb, KOTOPYIO BHIOPAJIM H3HAYAIBHO, THOO U3MEHUTH CBOU BBIGOP U OTKPHITh
NIPYTYIO 3aKPBITYIO IBEPb.

MoskeT moKasaThCst, YTO HEBAKHO, MEHSTH CBOW BBIGOD WU HET, HO OKAJKETCST, 4TO BAIIN
HIAHCHI TIOBBICSITCST, €CJIM BHIOPATD APYTYIO Bepb! Harira mporpamma leMOHCTpUPYET T1a-
panoxc MonTtu XoJina B 1eficTBUM, TIO3BOJISIS BaM IIPOBECTH HECKOJIBKO 9KCIIEPUMEHTOB.

YT00bI TOHSTH, IOYEMY HIAHCHI TIOBBICSTCST, PACCMOTPUM Bepcuio 3aaaun MonTu XoJuia
C TBICSTYBIO JIBepeil BMecTO TpeX. VITPOK BEIOMPAET OIHY JIBEPb, @ 3aTeM BEYI[HIT OTKPHI-
Baet 998 aBepeil, 3a KOTOPbIMU OJ1et0T KO3bI. OCTAETCS TOJBKO JIBE HEOTKPBITBIX [IBEPH:
BLIOPAHHAST NTPOKOM M3HAYATBHO U €Ile OfiHa. ECIIM NTPOK M3HAYATHLHO BEIOPAT 1BEPH
¢ aBromobmteM (1 mrarc 3 1000), To BeAyIHiT OCTABUT 3aKPBITOH KAKYIO-TO CIYIAHHYIO
IBepb ¢ K030i. Eciin urpoxk BeiOeper aBepsb ¢ k030ii (999 mancos us 1000), To Bexymunit
CIIEIMATbHO OCTABUT 3aKPBITOI IBEPH ¢ aBTOMOOUIIEM. BBIGOD OTKPHIBAEMBIX BEY UM
nBepeit He ciydaeH. Bexymuit 3HaeT, 4TO ABEPH ¢ ABTOMOOUIIEM OJIKHA OCTATHCST 3a-
KPBITOH. ITPOK TIPaKTIYeCKN HaBEPHSIKA He BLIOEPET N3HAYATILHO BEPH C ABTOMOOTIIEM,
MOITOMY MMEET CMBICTT U3MEHUTD CBOH BHIOOD, YKa3aB HA IPYTYIO TBEPD.
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Wn nipezcrassre, 4yTo y Bac ecth 1000 KopoOOK, 0iHA 13 KOTOPBIX — C IPU30M. EcJii Bbl
yrajaere, B KaKOi KOPOOKe MpH3, TO BELYIIUN TOPKECTBEHHO BaM €ro BpydnT. Kak BbI
IyMaeTe, IPU3 B BBIOPaHHON BaMK KOPOOKe 1iu B 04H0i1 13 999 1mpounx Kopobok? Bam
He Hy;KHO, 4TOOBI BeAyIuii oTkpbiBaa 998 us 999 mycThix KOpoOOK; BBIOOP TAKOM ke, KaK
u B cayuae 1000 aBepeii. BeposaTHocTb yrajiath IpaBUJIbHO ¢ CAaMOT0 Havyasa paBHa 1 u3
1000, a He yragarh (TO €CTh 4TO IPU3 — B OAHON U3 APYIUX KOPOOOK) — IPAKTUIECKU
100%-nast, 999 usz 1000.

Bonwe nadopmarim o mapamokce MouTn Xosma MOKHO HAlTH B cTaThe « Bukumenms:
https://ru.wikipedia.org/wiki/[Tapagokc_MoHTM_Xonna.

Mporpamma B gencreum
Pesyibrar BoinoHenns montyhall. py BBITISANT CAEAYIONUM 00Pa3OM:

The Monty Hall Problem, by Al Sweigart al@inventwithpython.com

- -CcoKpaujeHo - -
+------ +  ------ +  H------ +

I (. | I

[ 2 2 1 1 3|

I [ || I

I (. | I

I [ [ I
+------ +  ------ +  H------ +

Pick a door 1, 2, or 3 (or "quit" to stop):
> 1

------ + Am----- + Ao +

I [ (O

| 1| | 2 | | oo

I [ AV

I [ || [

I (. | [GOAT| ]
------ + Am----- + Ao +

Door 3 contains a goat!
Do you want to swap doors? Y/N

>y

mmmm-- +  Amm-m-- +  Amm---- +

[ | eart || (C |
00 | | oo

[ 7711 | 7 | | /7_/71_]

I [ O 2 I [

|GOAT[[| | o | [|GOAT|]]

mmmm-- +  Amm-m-- +  Amm---- +

Door 2 has the car!

You won!

Swapping: 1 wins, @ losses, success rate 100.0%
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Not swapping: © wins, @ losses, success rate 0.0%

Press Enter to repeat the experiment...
- -COKpaueHo- -

OnucaHme paboThbl

MHorocTpouHble CTPOKOBBIE 3HaUeHud g HapucoBaHHbIX ASCII-rpadukoii nepeii
XPaHATCA B HECKOJIbKNUX KOHCTaHTaX: ALL_CLOSED, FIRST_GOAT 11 FIRST_CAR_OTHERS_GOAT
Wcronb3yroluii 3Tu KOHCTAHTBI KOJI, HAIIpuMep print (FIRST_GOAT) B cTpoke 125, ne
U3MEHUTCS, JIAJKE €CJIU MbI BHECEM KaKue-nbo u3MeHeHus B rpaduky. Birarogapst tomy
YTO 3TU MHOTOCTPOYHBIE CTPOKOBbIC 3HAYCHUS PAa3MeEIaloTcs BMecTe, BBepxy aiiyia
Kojla, Oy/JIeT TIpoIile CPAaBHUTH UX, YTOOBI yOEAUTHCS, 4TO BCS rpaduKa COrJIaCyeTcst
MEeXKIy COOOM.

1. """MNpo6bnema MoHTM Xonna, (c) 3n Ceeirapt al@inventwithpython.com

2. MopenupoBaHue 3afayn TeneBU3WOHHOW Mrpbl MOHTKM Xonna

3. MNoppobHee — B cTaTbe https://ru.wikipedia.org/wiki/Mapapgokc_MoHTu_Xonna
4. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects

5. Teru: 6onbwas, urpa, maTemaTuyeckada, UMUTALMOHHOE MopenupoBaHue"""
6

7

8

9

import random, sys

. ALL_CLOSED = """
10. +------ + +------ +  H------ +
11. |
12. |
13. |

I
I

14.

15.

16, +------ + ------ + +------ +

17.

18. FIRST_GOAT = """

19. +

20. | |

21. | oo | |

2. | /_/1_| |
I I
I I
+

23. |
24. |GOAT| ||
25, +------ +  4------ +  H------ +
26.

27. SECOND_GOAT = """

28. +------ +  4------ +  H------ +
29. | ||

30. | | oo |

31. | [ 7_/1_1
32. | I ||
33. | | GOAT]| | |
34, +------ +  4------ +  H------ +



266

MpoekT 48. MNapagokc MoHTn Xonna

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

THIRD_GOAT = """

+------ +  ------ + ------ +

| [ ] [ 1 C |

| 2 | | 2 | | oo |

| [ |1 7_/71_]

| [ ] [ ] [ 1

| (I | |GOoAT|[]
Fo----- +  +------ T g
FIRST_CAR_OTHERS_GOAT = """
Fm-m--- + +------ +  H------ +

| cARU || (C | | (¢ |

I | | oo | | o0

2 AV N A

| /_ | | [ 1 | ||

| o | |GoAT||| |GOAT|]|
Fo----- +  +------ T g

SECOND_CAR_OTHERS_GOAT = """

|
|
AN e
|

0 | |GOAT]|

THIRD_CAR_OTHERS_GOAT = """

------ +
I I
| oo | | oo | |
| /_/1_|
I I
I I

GOAT| | | GOAT]| | |

print('''The Monty Hall Problem, by Al Sweigart al@inventwithpython.com

In the Monty Hall game show, you can pick one of three doors. One door
has a new car for a prize. The other two doors have worthless goats:

{}

Say you pick Door #1.

Before the door you choose is opened, another door with a goat is opened:
{}

You can choose to either open the door you originally picked or swap

to the other unopened door.

It may seem like it doesn't matter if you swap or not, but your odds
do improve if you swap doors! This program demonstrates the Monty Hall
problem by letting you do repeated experiments.
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86.

87. You can read an explanation of why swapping is better at
88. https://en.wikipedia.org/wiki/Monty_Hall problem

89. '''.format(ALL_CLOSED, THIRD_GOAT))

90.

91. input('Press Enter to start...')

92.

93.

94. swapWins =
95. swaplosses
96. stayWins =
97. staylLosses = 0

98. while True: # OCHOBHOI UWMKA MPOrpammsbl.

Il ®
®

99. # KomnbkTep BblbMpaeT, 3a KakoW Asepbi byaeT aBTOMO6UNb:

100. doorThatHasCar = random.randint(1, 3)

101. # Mpocum urpoka BbLIGpaTb ABEpb:

102. print (ALL_CLOSED)

103. while True: # [Mpojonxaem crnpawuBaTb, MOKa Wrpok He BblbepeT AOMYyCTUMYH
104. # nBepb.

105. print('Pick a door 1, 2, or 3 (or "quit" to stop):')

106. response = input('> ').upper()

107. if response == 'QUIT':

108. # 3aBepwaem urpy.

109. print('Thanks for playing!"')

110. sys.exit()

111.

112. if response == '1' or response == '2' or response == '3':
113. break

114. doorPick = int(response)

115.

116. # Bblbupaem, Kakyw ABepb C KO30#i OTKpbITb:

117. while True:

118. # Bblbupaem ofHy M3 ABepeil C KO30i, He BbIGpAHHYH WIrpoOKOM:
119. showGoatDoor = random.randint(1, 3)

120. if showGoatDoor != doorPick and showGoatDoor != doorThatHasCar:
121. break

122.

123. # OTKpbiBaeM 3Ty ABepb C KO30ii:

124. if showGoatDoor == 1:

125. print(FIRST_GOAT)

126. elif showGoatDoor == 2:

127. print (SECOND_GOAT)

128. elif showGoatDoor ==

129. print(THIRD_GOAT)

130.

131. print('Door {} contains a goat!'.format(showGoatDoor))

132.

133. # CnpawvMBaeM UrpokKa, XO4YeT /I OH U3MEHUTb CBOe pelleHue:

134. while True: # Mpojonxaem crnpawuBaTb, MOKa Wrpok He BBegeT Y wuam N.
135. print('Do you want to swap doors? Y/N')

136. swap = input('> ').upper()



268 MpoekT 48. Mapagokc MoHTM Xonna

137. if swap == 'Y' or swap == 'N":

138. break

139.

140. # MeHsem [ABepb, €C/M UrpoOK pewun U3MeHUTb CBOW BbIGOP:
141. if swap == 'Y':

142. if doorPick == 1 and showGoatDoor == 2:

143. doorPick = 3

144, elif doorPick == 1 and showGoatDoor == 3:

145. doorPick = 2

146. elif doorPick == 2 and showGoatDoor == 1:

147. doorPick = 3

148. elif doorPick == 2 and showGoatDoor == 3:

149. doorPick = 1

150. elif doorPick == 3 and showGoatDoor == 1:

151. doorPick = 2

152. elif doorPick == 3 and showGoatDoor == 2:

153. doorPick =1

154.

155. # OTKpbiBaem BCe [aBepu:

156. if doorThatHasCar ==

157. print(FIRST_CAR_OTHERS_GOAT)

158. elif doorThatHasCar == 2:

159. print(SECOND_CAR_OTHERS_GOAT)

160. elif doorThatHasCar ==

161. print(THIRD_CAR_OTHERS_GOAT)

162.

163. print('Door {} has the car!'.format(doorThatHasCar))
164.

165. # Oukcupyem KonuyecTBO nobed M Heyday MpuU U3MEHEHUM U HEU3MEHEHWUMU peleHus:
166. if doorPick == doorThatHasCar:

167. print('You won!")

168. if swap == 'Y':

169. swapWins += 1

170. elif swap == 'N':

171. stayWins += 1

172. else:

173. print('Sorry, you lost.')

174. if swap == 'Y':

175. swapLosses += 1

176. elif swap == 'N':

177. staylLosses += 1

178.

179. # BbluMciAeM 4acTOTY BbMIpbila MPU U3MEHEHUUM U HEeU3SMEHEHUWN peleHUuA:
180. totalSwaps = swapWins + swaplLosses

181. if totalSwaps != 0: # 3awuwaemca oT AeNeHUA Ha HoJb.
182. swapSuccess = round(swapWins / totalSwaps * 100, 1)
183. else:

184. swapSuccess = 0.0

185.

186. totalStays = stayWins + staylosses

187. if (stayWins + staylLosses) != 0: # 3awuwaemcs OT [eNleHUA Ha HOJb.
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188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.

staySuccess = round(stayWins / totalStays
else:
staySuccess = 0.0

print()

print('Swapping: ', end="")

print('{} wins, {} losses, '.format(swapWins,
print('success rate {}%'.format(swapSuccess))
print('Not swapping: ', end="")

print('{} wins, {} losses, '.format(stayWins,
print('success rate {}%'.format(staySuccess))
print()

input('Press Enter to repeat the experiment...

UccnepoBaHme nporpammel

* 100, 1)

swaplLosses), end="")

stayLosses), end="")

")

IMomnpoGyiiTe HAiTH OTBETHI HA CJEAYIOIINE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ U3-
MEHEHUSIMU KOJIa U 3aIlyCTUTE TIPOTPAMMY CHOBA, UTOOBI YBU/IETh, KAK OHU TTOBJIUSIOT
Ha ee paboTy.

1. Yro Gyuer, eciiu doorThatHasCar = random. randint(1, 3) B ctpoke 100 3ameHUTH

Ha doorThatHasCar =17

2. Yro Oyzer, eci 3aMeHUTDb CTPOKK ¢ 124-i1 10 129-10 Ha print([FIRST_GOAT,

SECOND_GOAT, THIRD_GOAT][showGoatDoor - 1])?



Pesynbrat Boinosnenus multiplicationtable. py BBITISAUT CJAELYIONTUM 06pa30M:

Multiplication Table, by Al Sweigart al@inventwithpython.com

0

OO0 00O

WoONOOUVEA WNREO

[
N RO

2

Tabnuuya ymHo)XxeHus

3

18

Mporpamma B gencrBumn

4

20

Ira nmporpamma rerepupyet tabuiy ymaokeHus ot 0 x 0 10
12 x 12. Byay4n o4eHb TIPOCTOI, OHA TeM HE MeHee CIYKUT
TTPEKPACHON MILTIOCTPaIell BJIOKEHHBIX 1TUKJIOB.

5

6

7

8

9 10 11 12

81

90

99

96
108

90 100 110 120
99 110 121
96 108 120 132

132
144
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OnucaHme paboThbl

Crpoka 9 BBHIBOAMT Ha 9KpaH BEPXHIO CTPOKY Tabauibl. OOpaTuTe BHUMaHUE: MbI
OCTaBUJIN JOCTATOUHO OOJIBIIOE PACCTOSHIE MEKILY YMCIAMIE, 4TOOBI XBATUIIO MECTA JIJIsT
npousBeenuii B Tpu uudpbl 1nHON. [TockoapKy Haiia Tabauia 10Xoaut 10 12 x 12,
TaKue MoJis HeoOXO0AUMBI, 4TOOBI TOMECTHIOCh MaKCUMAJIbHOE TIpousBeaenue, 144.
ITpu cosparuu GoJiee OOIUPHBIX TAOJUI MOXKET MOHALOOUTHCS YBEJTMYUTD 1 IIUPUHY
CTOJIOIIOB. YUTHUTE, UTO IINPUHA CTAHAAPTHOTO OKHA TepMIHAA cocTaBsieT 80 cToJIOIO0B,
a BBICOTAa — 24 CTPOKH, IIOITOMY CO31aTh Topazno OObInue Tabauilbl YMHOKEHW, He
MEPEHOCs CTPOKK Ha MPABOM KPaio OKHA, He MOJYUUTCSI.

1. """Tabnuua ymHoxeHus, (c) dn Ceeirapt al@inventwithpython.com

2. BblBOAMT Ha 3KpaH Tabnuuy YMHOXEHWA.

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
4. Tern: KpoweyHada, ANA HavyuMHawwWMx, MaTemaTudeckaa"""

5.

6. print('Multiplication Table, by Al Sweigart al@inventwithpython.com"')
7

8. # BblBOAWM rOpU3OHTAaJIbHble METKM 4ucen:

9. print(" | @ 1 2 3 4 5 6 7 8 9 1o 11 12")
10, print( --dmmm oo oo ")

11.

12. # MOCTpPOYHO BLIBOAUM Ha 3SKpaH Mpou3BefeHuA:
13. for numberl in range(©, 13):

14.

15. # BbiBOAMM BepTUKajibHble METKMU 4ucen:

16. print(str(numberl).rjust(2), end="")

17.

18. # BoiBOAMM pa3penuTenb:

19. print('|"', end="")

20.

21. for number2 in range(©, 13):

22. # BbiBOAMT npou3sBepeHve u npoben:

23. print(str(numberl * number2).rjust(3), end=' ')
24.

25. print() # 3aBepwaem CTpPOKY CUMBOJIOM HOBOW CTPOKMU.

UccnepoBaHme nporpammbl

[TonpoGyiite HaiiTH OTBETHI HA CJAEAYIOIINEe BONPOCHL. I10dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMU KOJIa W 3aIyCTHTE MPOTPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Yro Gyzer, ecu range (@, 13) B cTpoke 13 3aMeHuTs Ha range (0, 80)?

2. Yro Oyzert, ecv range (@, 13) B cTpoke 13 3aMeHUTH Ha range (0, 100)?



AeBaHocTo AeBATb 6yTbiNoK

«JIeBSTHOCTO IIEBSATH Oy THLIOK» — HAPO/IHAS TIECHS HEU3BECT-
HOTO ITPOUCXOSK/IEHNST, BHAMEHNUTAsT CBOEH JITTMHOM 1 TTIOBTOPe-
HusiMu. B Heil moeTcst: «[eBIHOCTO IEBSITH OY THIJIOK MOJIOKA
HA CTEHE, IEBIHOCTO JIEBSATH OYTHLIOK MOJIOKa. Bo3bMu OfiHY,
MYCTHU TI0 KPYTY, IEBSTHOCTO JIEBSITH Oy THIJIOK MOJIOKA Ha CTEHE> .
ITo Mepe TTOBTOPEHUSI TEKCTA KOJHUECTBO OYTHIIOK YMEHBIIIAETCST

€ IEBTHOCTO BOCHMH [0 JIEBSTHOCTO CEMU, 3aTEM C JIEBTHOCTO CEMHU /10

JIEBSTHOCTO TITECTH U T. /I, TOKa He 10CTUTHeT HyJIist: «OiHa Gy ThIIKa MOJIOKA Ha CTEHE, OJTHA
Gy ThIJIKA MOJIOKA. BO3bMIU €e, TlyCTH 110 KPYTY, ¥ O0JIbIIE HET Oy THLITOK MOJIOKA Ha cTeHe!»

K cuacTpio 17151 HAaC, KOMIIBIOTEPHI TIPEKPACHO YMEIOT BBITIOIHATD MOBTOPSIIOIIUECS 3a-
JaHWs, U 9Ta MPOrpaMMa BOCIIPOU3BOIUT BECh TEKCT TIECHU MTPOTrPAMMHBIM 00Pa3oM.
Pacumpennyio BepcHio JaHHO¥ ITPOrpaMMbl BbI HaiijieTe B ipoekTe 1.

Mporpamma B gencreumn
PesyibraT BBITIOIHEHUSI ninetyninebottles. py BBITVISIUT CIEAYIONINM 00Pa3oM:

Ninety-Nine Bottles, by Al Sweigart al@inventwithpython.com

(Press Ctrl-C to quit.)

99 bottles of milk on the wall,
99 bottles of milk,

Take one down, pass it around,
98 bottles of milk on the walll!
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98 bottles of milk on the wall,
98 bottles of milk,

Take one down, pass it around,
97 bottles of milk on the walll!
- -COKpaueHo- -

OnucaHme paboThbl

[ToBTOpEHMS TEKCTA B 3TOU MECHE TO3BOJISIOT JIETKO BBIBECTH MepBbie 98 KyIIeToB
¢ momolipio 1ukia for (crpoku ¢ 20-ii 1o 30-10). OHAKO MTOC/IEIHUI KYTITIET COJAEPIKUT
HeOOJIbINE OTJIMYHSI U €70 BBIBOJ TPeOYeT OT/Ie/IbHOTO Kojia (cTpoku ¢ 33-it 1o 39-10),
IIOCKOJIBKY IIOCJIE/IHASA CTPOKA 'No more bottles of milk on the wall!"', oTyinyaercs ot
HOBTOPSIIONIENCS B IIUKJIE CTPOKH, & TAKXKe TIOTOMY, 4TO ¢JI0BO bottle crout B etntcTBEH-
HOM YHCJIe, 3 He BO MHOKECTBEHHOM.

1. """[leBAHOCTO AeBATb OYTbINOK MONOKa Ha CTeHe

2. (c) 2n CeeitrapT al@inventwithpython.com

3. BblBOAMT MOJHbIA TEKCT OAHOW M3 CaMblX [JIMHHBIX MeceH Ha ceeTe!

4. Haxmute Ctrl-C gna ocTaHoBa.

5. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
6. Teru: KpoweyHasa, ANA HayMHawwMx, npokpyTka"""

7.

8. import sys, time

9.
10. print('Ninety-Nine Bottles, by Al Sweigart al@inventwithpython.com")
11. print()

12. print('(Press Ctrl-C to quit.)')
13.

14. time.sleep(2)

15.
16. bottles = 99 # HavanbHoe KO/NMYECTBO OyThbINOK.

17. PAUSE = 2 # (!) 3ameHuTe Ha O, 4TObbL Cpa3y yBMAETb BCH MNECHHK.
18.

19. try:

20. while bottles > 1: # OTobpaxaem TeKCT NeCHW B UMKIeE.

21. print(bottles, 'bottles of milk on the wall,')

22. time.sleep(PAUSE) # MNpuocTaHaBnuBaeM Ha PAUSE cekyHA.
23. print(bottles, 'bottles of milk,")

24. time.sleep(PAUSE)

25. print('Take one down, pass it around,')

26. time.sleep(PAUSE)

27. bottles = bottles - 1 # YMeHbwaem Konu4yecTBO 6yTbIOK Ha 1.
28. print(bottles, 'bottles of milk on the walll!')

29. time.sleep(PAUSE)

30. print() # BblBOAMM CMMBON HOBON CTPOKMH.

31.

32. # BblBOAMM MOCNefHUn KynneT:

33. print('1 bottle of milk on the wall,")
time.sleep(PAUSE)

w
»
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35. print('1 bottle of milk,")

36. time.sleep(PAUSE)

37. print('Take it down, pass it around,')

38. time.sleep(PAUSE)

39. print('No more bottles of milk on the walll"')

40. except KeyboardInterrupt:

41. sys.exit() # Ecnu HaxaTo co4veTaHue knaBuw Ctrl+C — 3aBepwaem nporpammy.

Kora BbI BBe/eTe MCXOMHBIN KO M 3aMYCTUTE €T0 HECKOJIBKO pa3, MOTpobyiiTe 1mo-
9KCIIEPUMEHTHPOBATh ¢ BHECEHUEM B HETo M3MeHeHni. MoskeTe TakKe caMi TTOTIPO-
6OBaTh MPUIYMATh, KaK CIEMATh CIeAyIoIIee:

® co3/1aTh IIPOrpaMMy IS BbIBoja mosTopsionieiics mecan The Twelve Days of
Christmas;

® C031aTh [IPOrPAMMBI JIJIS TIPOYNX KyMYJISITUBHBIX 1teceH. CITMCOK UX MOKHO HAUTH
B https://en.wikipedia.org/wiki/Cumulative_song.

UcchnepoBaHne nporpammal

[TonpoObyiite HallTH OTBETHI Ha CJeAyIONe BOIPOCHL. IlooKciepuMeHTUpyiirte ¢ 13-
MEHEHUSIMU KOJa ¥ 3aIlyCTUTE IIPOIPaAaMMy CHOBA, YTOObI YBUAETH, KAK OHU [OBJIUSIOT
Ha ee paboTy.

1. Yro 6yzet, ecin bottles = bottles - 1 B cTpoke 27 3aMeHWTD Ha bottles =
bottles - 27

2. Yro Gyzer, ecimwhile bottles > 1: B cTpoke 20 3aMeHUTh Ha while bottles < 1:?



AessHocTto geeBsaaTbL 6yyTbinok

B a10it Bepcun niecHU «J[€BSTHOCTO JEBSTH OYTHLIOK» MPO-

rpamMMa BHOCUT B KQKIBIH KYTLTET HEOOTBIITIE YMBITIITEHHBIE

nedekTor, youpast GYKBY, MEHSISI €€ PETUCTP, MEHSIST MECTAMU
nBe GYKBBI UITH yIBanBast OYKBY.

[To mepe xoz1a iecHu a1 JieheKThl HApalIUBaIOTCS, B pe3yJibTaTe
Yo MOJTYYACTCsT COBEPIIEHHO GECCMBICTIEHHBII TeKCT. PekoMeH Iy 0
B3IJISTHY T HA MTPOEKT 50, MpeK/ie YeM MPUCTYIATh K 9TOMY.

Mporpamma B gencreumn
PesyibraT BBITIOIHEHUSI ninetyninebottles2. py BHITVISIHT CIEAYIONIAM 00PA30M:

niNety-nniinkE BoOttels, by Al Sweigart al@inventwithpython.com
- -COKpaueHo- -

99 bottles of milk on the wall,
99 bottles of milk,

Take one down, pass it around,
98 bottles of milk on the wall!
98 bottles of milk on the wall,
98 bottles of milk,

Take one d wn, pass it around,
97 bottles of milk on the wall!
97 bottles of milk on the wall,
97 bottels of milk,
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Take one d wn, pass it around,

96 bottles of milk on the walll!

- -COKpaueHo- -

75b otlte of mIl on teh wall,

75 ottels f milLk,

Take one d wn, pass it ar und,

74 bbOttles of milk on t e wall!

- -COKpaueHo- -

1 otlE t of iml oo nteh 1lall,

1 o Tle FF FmMLIIkk,

Taake on d wn, pAasSs itt au nn d,
No more bottles of milk on the wall!

OnucaHme paboThbl

CrpokoBbie 3HaueHust B Python — neusmensiemvie (immutable), To ectb usMeHUTH UX
HeBO3MOKHO. Ecsim cTpokoBoe 3HaueHue 'Hello' XpaHUTCS B IEPEMEHHON greeting,
TO KOJ[ greeting = greeting + ' world!' Ha caMOM Jiejie He MeHSAET CTPOKOBOTO 3Ha-
yeHus 'Hello', a co3zmaeT HOBOE CTPOKOBOE 3HavyeHue 'Hello world!', 3amensaioniee
B greeting cTpokoBoe 3HaueHne 'Hello'. TexHnyeckre OCHOBaHUS 9TOTO BBIXOST 32
PaMKM JaHHOH KHUTH, HO BasKHO OTAaBaTh cebe OTYeT B 9TUX Pas/IMUYKIX, [IOCKOJIbKY
KO/ greeting[@] = 'h' HejOIyCTUM, Pa3 CTPOKOBBIE 3HAUEHUS HendMeHsgeMbl. OIHAKO,
MTOCKOJTBKY CITMCKU M3MEHSIEeMbI, MBI MOJKEM CO3/IaTh CITUCOK CTPOKOBBIX 3HAYEHUN U3
OJTHOTO CUMBOJIA (KaK MBI 1 JieJlaeM B CTPOKe 62), UI3MEHUTh CUMBOJIBI B CITICKE, 2 3aTeM
Ha OCHOBE JJAHHOTO CITUCKa CO3/IaTh CTPOKOBOE 3HaueHme (cTpoka 85).

1. """lleBaHocTo feeBAATb OyyTbIOK MAKa Ha Te He

2. (c) 2n CeeitrapTt al@inventwithpython.com

3. BblBOAMT MOJHbIA TeKCT OAHOM M3 caMblX AJIMHHBIX NeceH Ha ceeTe! C KaxabM
4. KynneToM TeKCT CTaHOBWUTCA Bce bonee b6eccmbicsieHHbM. Haxmute Ctrl+C anAa ocTaHoBa.
5. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
6. Teru: KopoTkasa, npokpyTka, cnosa"""

7.

8. import random, sys, time

9.

10. # 3apgaemM KOHCTaHThI:

11. # (!) 3ameHuTe obe 3TU KOHCTaHTbl Ha @, 4YTObb Cpa3y yBMUAETb BCH MECH.

12. SPEED = 0.01 # MNay3a MexAy BblBOAOM OTAE/bHbIX OYKB.
13. LINE_PAUSE = 1.5 # MNay3a B KOHUEe KaxAoW CTPOKMK.

14.

15.

16. def slowPrint(text, pauseAmount=0.1):

17. """MeANeHHO BbIBOAMM CUMBOJbI TeKCTa No ofHomy."""

18. for character in text:

19. # Ykaxute 3pecb flush=True, 4TO6bl TeKCT 6bl1 BbilBEeH BeCb Cpasy:
20. print(character, flush=True, end="'")

21. # end="'"' o3HayaeT OTCYTCTBME NepeBOAA Ha HOBYW CTPOKY.

22. time.sleep(pauseAmount) # May3bl MexAy BbIBOAOM CUMBOJIOB.
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24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

print('niNety-nniinE BoOttels, by Al Sweigart al@inventwithpython.com")

print() # BbiBOAMM CUMBON HOBOW CTPOKH.
print()
print('(Press Ctrl-C to quit.)")
time.sleep(2)
bottles = 99 # HayanbHOoe KONMYeCTBO 6YyTbUIOK.
# CnUcoK co CTPOKOBLIMM 3HAYEeHUAMU TeKCTa MeCHU:

lines = [' bottles of milk on the wall,"',

try:

' bottles of milk, "',

'Take one down, pass it around,’,
' bottles of milk on the wall!']

while bottles > ©: # OTobpaxaem TeKCT NeCHW B UUKIeE.
slowPrint(str(bottles) + lines[@], SPEED)

time.sleep(LINE_PAUSE)

slowPrint(str(bottles) + lines[1], SPEED)

time.sleep(LINE_PAUSE)

slowPrint(lines[2], SPEED)

time.sleep(LINE_PAUSE)

bottles = bottles - 1 # YMeHbwaem KoiM4yecTBO OyTbIOK Ha 1.

if bottles > ©: # BbiBOAMM NOC/NEAHWK CTPOKY TeKywero KynneTa.
slowPrint(str(bottles) + lines[3], SPEED)

else: # BblBOAMM MOCNEAHIN CTPOKY BCEW NECHW.
slowPrint('No more bottles of milk on the wall!', SPEED)

time.sleep(LINE_PAUSE)

print() # BblBOAWM CMMBOJI HOBOW CTPOKMU.

# Bblbupaem cny4alHyw CTpoOKy, KOTopyw bynem fenaTb "cMewHon":
lineNum = random.randint(e, 3)

# Jlenaem CNMCOK M3 CUMBOJIOB CTPOKKM TeKCTa, 4TOObl MOXHO 6bl10
# pefakTupoBaTb (CTpoKOBble 3Ha4veHuAa B Python — HeusmeHaemble.)
line = list(lines[lineNum])

effect = random.randint(@, 3)
if effect == @: # 3ameHAem cumBon npobenom.
charIndex = random.randint(@, len(line) - 1)

line[charIndex] = '

elif effect == 1: # MeHsem perucTp cumBona.
charIndex = random.randint(@, len(line) - 1)
if line[charIndex].isupper():

line[charIndex]

line[charIndex].lower()

elif line[charIndex].islower():

line[charIndex]

line[charIndex].upper()
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74. elif effect == 2: # MeHAem ABa CMMBONA MeCTaMu.
75. charIndex = random.randint(@, len(line) - 2)
76. firstChar = line[charIndex]

77. secondChar = line[charIndex + 1]

78. line[charIndex] = secondChar

79. line[charIndex + 1] = firstChar

80. elif effect == 3: # YgBauBaem cumBOJ.

81. charIndex = random.randint(@, len(line) - 2)
82. line.insert(charIndex, line[charIndex])

83.

84. # MNpeobpasyem cnuMcok o6paTHO B CTPOKOBOe 3HayeHue u BcTasBnAem B lines:
85. lines[lineNum] = "'.join(1line)

86. except KeyboardInterrupt:

87. sys.exit() # Ecnu HaxaTo coyeTaHue knasuw Ctrl+C — 3aBepwaem nporpammy.

Korza BB BBeeTe NCXOQHBII KOJ U 3aIlyCTUTE €0 HECKOJBKO pas, IMOIpoOyiiTe 1mo-
JKCIIEPUMEHTUPOBATD C BHECEHWEM B Hero uamMeHnenuii. Vien 0THOCUTEIbHO BO3MOKHbIX
HeOOJIBIINX M3MEHEH I BbI HalizieTe B KOMMEHTapHsX, moMedeHHbIX (!). MoskeTe TakKe
camu 110poOOBaTh IPUAYMaTh, Kak CAeJIaTh CIeayolee:

® MeHSITh MECTaMHM JIBA CMEXKHBIX CJIOBA, IJle MOJI CJIOBOM TTOHUMAeTCsl (hparMeHT
TEKCTa, OTIAEJEHHbII IIPoOeIaMI;

® HauwHaTh (M3PEKa) OTCUET B MOPSIKE BO3PACTAHUS HA HECKOJBKO MTEPAIUi;

® MECHATH PETUCTP LEJIOro CI0Ba.

UccnepoBaHmne nporpammal

[TonpoObyiite HAllTH OTBETHI Ha CJeAyIONe BOIPOCHL. IlosKciepuMeHTUpyiite ¢ 13-
MEHEHUSIMU KOJa ¥ 3aIlyCTUTE IIPOrPaAaMMy CHOBA, YTOObI YBUAETH, KAK OHU [OBJIUSIOT
Ha ee paboTy.

1. Yro 6yzet, ecn bottles = bottles - 1 B cTpoke 47 3aMeHWTD Ha bottles =
bottles - 27

2. Yro Oyzer, ecnn effect = random.randint(@, 3) B cTpoke 64 3aMeHUTD Ha
effect =07

3. Kakyio ommOKy BbI30BET yajeHue Wil KOMMeHTUpoBaHue line = list(lines
[lineNum]) B cTpoke 627



Cuyer B PA3/INYHBLIX CMCTEMAX
caucneHuma

MBI IPUBBIKIIN CUUTATDH B JIECATUYHOHN CHCTEME CUMCJIeHNS,

B KOTOPO# ucmosb3yetcst necsathb 1mudp: ot 0 1o 9. BeposT-

HO, OHA BO3HUKJIA TOTOMY, YTO JIOJM CUYUTAIU HA MATHIAX,

a y GOJBITIMHCTBA JIOIeN TecsTh manbieB. Ho cyimecTByoT

" pyrue CUCTEMbI CHUCTECHUA. KOMHBIOTEPI)I NCHOJIb3YIOT

dsouunyro (binary) cucteMy CUUCJIEHUST BCETO ¢ IBYMST IIU(PaM,

0 u 1. I[IporpaMMHUCTBI TaKe WHOT/IA TPUMEHSIOT TeCTHAIaTe-

PUYHYIO CUCTEMY CUNCTEHMUS, B KOTOPOH, moMumo 1udp ot 0 10 9, ncrmomb3yrores ere
n 6yxBbI 0T A 110 F.

JI1o60e 4nci0 MOKHO MpeACTaBUTH B 10601 cucreme CUHMCJICHMA, U Hallla ITIporpaMMa
BbIBOJIUT OHpe,ZIeJIeHHI)IfI JIalla30H 4Y1CeJl B lIeCHTPI‘-IHOfI, lIBOI/I‘-IHOfI n1mecCTHa/llaTepruy-
HOM crcTeMaxX CYUCTICHHUSI.

Mporpamma B gencreum
PesysibraT BBIIOTHEHUSI numeralsystems . py BBITJISUT CJAEAYOMIUM 00Pa3oM:
Numeral System Counters, by Al Sweigart al@inventwithpython.com

- -coKkpaueHo - -
Enter the starting number (e.g. @) > ©
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Enter how many numbers to display (e.g. 1000) > 20

DEC: © HEX: © BIN: ©

DEC: 1 HEX: 1 BIN: 1

DEC: 2 HEX: 2 BIN: 10

DEC: 3 HEX: 3 BIN: 11

DEC: 4 HEX: 4 BIN: 100
DEC: 5 HEX: 5 BIN: 101
DEC: 6 HEX: 6 BIN: 110
DEC: 7 HEX: 7 BIN: 111
DEC: 8 HEX: 8 BIN: 1000
DEC: 9 HEX: 9 BIN: 1001
DEC: 10 HEX: A BIN: 1010
DEC: 11 HEX: B BIN: 1011
DEC: 12 HEX: C BIN: 1100
DEC: 13 HEX: D BIN: 1101
DEC: 14 HEX: E BIN: 1110
DEC: 15 HEX: F BIN: 1111
DEC: 16 HEX: 10 BIN: 10000
DEC: 17 HEX: 11 BIN: 10001
DEC: 18 HEX: 12 BIN: 10010
DEC: 19 HEX: 13 BIN: 10011

OnucaHme paboTbl

[Toy4nTh ABOMYHOE U HIECTHAALATEPUYHOE IPeACTaBIeHne yncia B Python Moxmo
IyTeM BbI30Ba PYHKIMNI bin() 1 hex() COOTBETCTBEHHO:

>>> bin(42)
'0b101010"
>>> hex(42)
'Ox2a’

ITpeoGpaszoBarh 3TH CTPOKOBbIE 3HAUEHMSI OOPATHO B IECTUYHBIE [IETbIE UUCJIA MOKHO,
BbI3BaB (DYHKIUIO int () U yKa3aB OCHOBAHUE CHCTEMbBI CUUCIIECHNUS JIJIsI IPE0OPA30BaHNs,
BOT TaK:

>>> int('ebile1e10', 2)
42

>>> int('ex2a', 16)

42

O6parure BHUMaHue: Ha caMoM JeJsie bin() 1 hex() BO3BpallAlOT HE YKC/IA, & CTPO-
KOBBIC 3HAYCHUA: bin(42) BO3BpaIaeT CTPOKOBOE 3HaYeHNE '0b101010", a hex(42) —
CTPOKOBOE 3HaueHMe '0x2a'. B cooTBeTCTBUN C corJianieHreM, B IPOrpaMMIPOBAHIN
106aBJIAIOT HpedUKC 0b K IBOMYHBIM YMCIAM U IPeDUKC OX — K IIeCTHAALATEPIYHBIM.
baaromapsa atomy nukTo He nepernytaet aBonunoe uyncao 10 000 (16 B necaruyanoi
CUCTEeMe CYMCJIEHUST) C IECATUUHBIM YUCIIOM <«JIecsITh Thicsiuy». Harra mporpamma st
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paboThI ¢ CUCTEMAMU CYMCJIEHUS] yIAJsieT 3T TPeMUKCHI Iepe]l BBIBOJIOM YUCA Ha

9KpaH.
1. """CyeT B pa3/M4HbIX CcUCcTeMax cuucnenus, (c) dn CeeitrapT al@inventwithpython.com
2. OTobpaxaeT SKBMBAJIEHTHble YUCNA B AECATWUYHON, ABOUYHOW U WeCTHaALATEpPUYHON
3. cucTemax CHUC/eHuA.
4. Kop pa3smeueH Ha https://nostarch.com/big-book-small-python-projects
5. Teru: KpoweyHas, MaTemaTuyeckaa"""
6.
7. print('''Numeral System Counters, by Al Sweigart al@inventwithpython.com
8.
9. This program shows you equivalent numbers in decimal (base 10),
10. hexadecimal (base 16), and binary (base 2) numeral systems.
11.
12. (Ctrl-C to quit.)
13. ')
14.
15. while True:
16. response = input('Enter the starting number (e.g. ©) > ')
17. if response == '':
18. response = '@' # [0 ymon4yaHuw HayuHaem c 0.
19. break
20. if response.isdecimal():
21. break
22. print('Please enter a number greater than or equal to ©.')
23. start = int(response)
24,
25. while True:
26. response = input('Enter how many numbers to display (e.g. 1000) > ')
27. if response == '':
28. response = '1000' # Mo ymonyaHuio BbIBOAMM 1000 4ucen.
29. break
30. if response.isdecimal():
31. break
32. print('Please enter a number.")
33. amount = int(response)
34.
35. for number in range(start, start + amount): # OCHOBHOW LMKA MpPOrpammsbl.
36. # Mpeobpasyem B WwecTHaguaTepuyHoe/ABOMYHOE U yaansem npedukc:
37. hexNumber = hex(number)[2:].upper()
38. binNumber = bin(number)[2:]
39.
40. print('DEC:', number, ' HEX:', hexNumber, ' BIN:', binNumber)

Korza BbI BBezieTe UCXOAHBIN KO U 3allyCTUTE €r0 HECKOJIbKO pa3, IoIpoOyiiTe 110-
9KCIIEPUMEHTUPOBATh ¢ BHECEHUEM B Hero naMeHeHuil. Moskete TakKe caMu MOIPO-
6oBaTh IIPULYMATh, KaK C/IeJIaTh CJeLYOIIee:

® 106aBUTD BBIBOJI 3HAUYCHUH B 60COLMEPUUHOL CUCTEME CUUCJIEHUST — CHCTEME CUHC-
JIEHUST TI0 OCHOBAHUIO 8 — ¢ oMotIbio (hyHKIwn oct () si3bika Python;
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® 1I0UCKaTh B MHTEPHETE «IIPe0Opa3oBaHIe MEKLY PasJINYHbIMU CUCTEMaMK CYKC-
JIEHUST> U Pealn3oBaTh coOcTBeHHble (GyHKIUY bin(), oct() u hex().

UccnepoBaHmne nporpammel

IMompobyiite HaliTH OTBETHI HA CJEAYIOIINE BOMPOCHL. [103KCIIEpUMEHTUPYIITE ¢ U3-
MEHEHUSIMU KOJ[a U 3aIlyCTUTE TIPOTPAMMY CHOBA, YTOOBI YBU/IETD, KAK OHU TOBJIUASIOT
Ha ee paboTy.

1. Yro Gyner, ecaiu hex(number)[2:].upper() B cTpoke 37 3aMeHUTD Ha hex (number)
[2:1?

2. Yro Oyzet, ecu int(response) B cTpoke 33 3aMeHUTD Ha response?



NMepunognueckaa Tabnuua
3/IeMEeHTOB

B nmepuonnueckotii cucteMe Bce N3BECTHBIE XUMUIECKIE DIe-
MEHTBI OPraHU30BaHbI B eIHY0 Tabsuity. Hata mporpamMma
BBIBOJIUT 9Ty TaOJUITY U €T BOBMOKHOCTD TOJIH30BATENIO
MOJIYYNUTD JOTIOTHUTEIBHYI0 NHPOPMAINIO O KaKIOM 3JIe-
MEHTe, B YaCTHOCTH aTOMHOE YMCJI0, CHMBOJ, TEMIIEpaTypy
raBJjeHus u T. 1. 51 cobpast sty uHbopmarmo us « Bukurenms
1 coXpaHuJ B (paitie periodictable.csv, KOTOPBII MOKHO CKa4aTh

1o azapecy https://inventwithpython.com/periodictable.csv.

Mporpamma B AencTBuUMn
Pesynbrar BoiliosiHeHus periodictable. py BBITJISUT CIACAYIONIUM 06pa30M:

Periodic Table of Elements
By Al Sweigart al@inventwithpython.com

Periodic Table of Elements
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1H He
2 Li Be B C N O F Ne
3 Na Mg Al Si P S Cl Ar

4 K CaScTiV Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
5 Rb Sr'Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
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6 Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
7 Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh F1 Mc Lv Ts Og

Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
Enter a symbol or atomic number to examine, or QUIT to quit.
> 42
Atomic Number: 42
Symbol: Mo
Element: Molybdenum
Origin of name: Greek molybdaina, 'piece of lead', from mélybdos, 'lead’
Group: 6
Period: 5
Atomic weight: 95.95(1) u
Density: 10.22 g/cm”3
Melting point: 2896 K
Boiling point: 4912 K
Specific heat capacity: 0.251 J/(g*K)
Electronegativity: 2.16
Abundance in earth's crust: 1.2 mg/kg
Press Enter to continue...
- -COKpaueHo- -

OnucaHme paboThbl

Maiin B popmare . csv (3HAYEHUS, OT/IETEHHbIE 3aAThIME, comma-separated values) —
9TO IPOCTEIas 2JIeKTPOHHAs Tab/1Ia B BUjie TeKeToBOro (haiina. Crpoku aiina cooT-
BETCTBYIOT CTPOKaM TabJIUIIbL, a CTOJIOIBI Pas/Ie/IioTCs 3ansaThiMu, Harpumep, epsbie
Tpu cTPOKH (haiiia periodictable.csv BBITSIIST CIAEAYOMIUM 00Pa3OM:

1,H,Hydrogen, "Greek elements hydro- and -gen, meaning 'water-forming--cokpaweHo--
2,He,Helium, "Greek hélios, 'sun'",18,1,4.002602(2)[III][V],0.0001785--CcoKpaueHo- -
3,Li,Lithium,"Greek lithos, 'stone'",1,2,6.94[III]J[IV][V][VIII][VI], --cokpaueHo--

Momyb csv s3bika Python ouens o6/1erqaeT UMIIOPT JAHHBIX U3 . cSV-(DAIIOB B CIIMCOK
CIIMCKOB CTPOK, KaK BUHO U3 CTPOK Koja ¢ 15-if mo 18-10. B crpokax ¢ 32-i o 58-10
ATOT CIMCOK CHUCKOB TPeoOpa3yercst B acCOIMAaTUBHBIN MACCUB, TI0O3BOJIsIS OCTABIIEH-
€51 4aCTU IIPOTPaMMBI JIETKO U3BJIEKATh MHMOPMAIIUIO 110 HA3BAHUIO 3JIEMEHTA UJIH €r0
ATOMHOMY YHCJLY.

1. """MNepuoguyeckas Tabnuua snemeHToB, (C) 3n CBeirapt al@inventwithpython.com
2. OTobpaxaeT MHbopmauuw o060 BCeEX 3deMeHTax

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects

4. Tern: KopoTKasa, Hay4Has"""
5
6
7
8

. # [JlanHble u3 https://en.wikipedia.org/wiki/List_of_chemical_elements
. # Bblgenute Tabnuuy, ckonupyiTe ee M BCTaBbTe B MporpamMmy Ana paboThbl
. # C 3NeKTPOHHbIMM Tabnuuamu, Hanpumep Excel wnu Google-Tabnuupl, Kak
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. # B https://invpy.com/elements. CoxpaHuTe dain kak periodictable.csv.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

# Mnn npocTo ckayaiTe ero no agpecy https://invpy.com/periodictable.csv
import csv, sys, re

# CuyuTbiBaeM BCe JaHHble U3 periodictable.csv.

elementsFile = open('periodictable.csv', encoding="utf-8')
elementsCsvReader = csv.reader(elementsFile)

elements = list(elementsCsvReader)

elementsFile.close()

ALL_COLUMNS = ['Atomic Number', 'Symbol', 'Element', 'Origin of name',
'Group', 'Period', 'Atomic weight', 'Density’,
'Melting point', 'Boiling point',
'Specific heat capacity', 'Electronegativity',
'Abundance in earth\'s crust']

# [inA BbipaBHWMBAHMA TeKCTa MO WWPUHE HYXHO HalNTM CaMyl AJIMHHYKH CTPOKY
# B ALL_COLUMNS.
LONGEST_COLUMN = 0
for key in ALL_COLUMNS:

if len(key) > LONGEST_COLUMN:

LONGEST_COLUMN = len(key)

# lMomewaem BCe AaHHble 06 3neMeHTax B CTPYKTYpPY AaHHbIX:
ELEMENTS = {} # CTpyKTypa AaHHbIX CO BCEMM JaHHbIMM 06 37emMeHTax.
for line in elements:

element = {'Atomic Number': 1line[©],
'Symbol": line[1],
'"Element’: line[2],
'Origin of name': line[3],
'Group': line[4],
'Period’: line[5],
'Atomic weight': 1line[6] + ' u', # aTomMHas eauHMUA Macchl
'Density’: line[7] + ' g/cm”3', # rpammoB/Ky6. cM
'Melting point': 1line[8] + ' K', # rpaagycoB no KenbBuHy
'Boiling point': 1line[9] + ' K', # rpaaycoB no KenbBuHY
'Specific heat capacity': line[10] + ' J/(g*K)"',
'"Electronegativity': line[11],

'Abundance in earth\'s crust': line[12] + ' mg/kg'}

# YacTb AaHHbIX BKAKWYAeT TeKCT B KBaApaTHbIX Ckobkax u3 "Bukuneguu",
# KOTOpbIN HEOb6XoAUMO yAanuUTb, Hanpumep aTOMHbI Bec 6opa:
# BmecTo "10.81[III][IV][V][VI]" monxHO 6bITb "10.81"

for key, value in element.items():
# Ypansem pumckve uudpbl B KBaApaTHbIX CKOOKaxX:
element[key] = re.sub(r'\[(I|V|X)+\]', "', value)

ELEMENTS[1ine[@]]
ELEMENTS[1line[1]]

element # ComocTaBniAeM aTOMHbII HOMEpP W S/IEMEHT.
element # ConocTaBnifieM CUMBOM U 3JIEMEHT.
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60. print('Periodic Table of Elements')
61. print('By Al Sweigart al@inventwithpython.com")

62. print()

63.

64. while True: # OCHOBHOI LMKA MPOrpamMmbl.

65. # BblBOAMM Tabnuuy ¥ NO3BONAEM MNOSb30BATE/NH BbiOpaTb S/IEMEHT:
66. print('""’ Periodic Table of Elements

67. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
68. 1H He
69. 2 Li Be B C N O F Ne
70. 3 Na Mg Al Si P S Cl Ar

71. 4 K CaScTiV Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

72. 5 Rb Sr'Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe

73. 6 Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn

74. 7 Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh F1 Mc Lv Ts Og

75.

76. Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

77. Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr'"'")

78. print('Enter a symbol or atomic number to examine, or QUIT to quit."')
79. response = input('> ').title()

80.

81. if response == 'Quit':

82. sys.exit()

83.

84. # OTobpaxaem WHPOPMALMK O BbIGpAHHOM >S/eMeHTe:

85. if response in ELEMENTS:

86. for key in ALL_COLUMNS:

87. keyJustified = key.rjust(LONGEST_COLUMN)

88. print(keyJustified + ': ' + ELEMENTS[response][key])
89. input('Press Enter to continue...")

UccnegoBaHue nporpammal

[TonpoGyiite HaiiTk OTBETHI HA CJEAYIOIINEe BONPOCHL. I10dKCIIepUMEHTUDYIITE ¢ U3-
MeHEHUsIMU KOJIa U 3aIlyCTUTE IIPOrPaMMy CHOBA, UTOObI YBUIETh, KAK OHU TTOBJIASIOT
Ha ee paboTy.

1. K xakoii mporpaMMHoii oliOKe IpUBe/IeT 3aMeHa response == 'Quit' B crpoke 81
Ha response == 'quit'?

2. Yro Oyzet, ecu yAAIUTh WA 3aKOMMEHTUPOBATE CTPOKH 53 1 557



Mopocaubs NnAaTbiHb

«ITopocsubst TaTBIHB» — WTPa, B KOTOPOIT CJIOBA Ha aHTINI-
CKOM $I3BIKE TIPE0OPA3YIOTCs B TTAPOANIO HA JTaThIHb. Eciu
CJTOBO HAYMHAETCS HA COTJIACHYIO, TO TOBOPSIIHIA TIepecTaB-
JIFIET ee B KOHEIL CJI0Ba, T00aBJIsia moce Hee ay. Hampumep,
pig npespaiaercs B igpay, a latin — B atinlay. Eciiu e ciioBo
HAYMHAETCST Ha TJIACHYTO, TO TOBOPSIIIHI TTPOCTO T0GABIISIET B €TI0
konern yay. Hanpumep, elephant npespamaercs B elephantyay,
aumbrella — B umbrellayay.

Mporpamma B gencreumn

PesyuibraT BBITIOIHEHUsE piglatin. py BBITJISIANUT CJIELYOIUM 0OPasOM:
Igpay Atinlay (Pig Latin)

By Al Sweigart al@inventwithpython.com

Enter your message:

> This is a very serious message.

Isthay isyay ayay eryvay erioussay essagemay.
(Copied pig latin to clipboard.)

OnucaHme paboThbl

Dynkims englishToPiglatin() NpUHUMAET Ha BXO/IE CTPOKOBOE 3HAYEHHUE C TEKCTOM Ha
AHTJIMICKOM $SI3bIKE ¥ BO3BPAIIAeT CTPOKOBOE 3HAYEHME C COOTBETCTBYIONTUM TEKCTOM HA
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nopocstabeii atbiin. MyHKIMs main() BBI3BIBAETCS TOJBKO B CJIyUae, ECJIU TTOTb30BATE b
HAIIPSIMYIO 3allycKaeT porpaMmy. Moskere Takske IucaTh COOCTBEHHbIE TPOrPaMMbl Ha
Python, ummopruposath piglatin.py ¢ IIOMOIIBIO oliepaTopa import piglatin u BbI-
3bIBaTh (DyHKIMIO englishToPiglatin() ¢ momoribio piglatin.englishToPiglatin().
Takag mMeTonMKa TOBTOPHOTO UCIIOJIb30BAHUSA SKOHOMUT BPEeMS U YCUJINI, KOTOPbIE
HOHAZ00MIKCh OBl [JIs1 BOCCO3/IaHUs 9TOTO KOJIa CBOMME PYKaMHU.

1. """MopocAaYbAa naTbiHb, (c) dn CeeitrapT al@inventwithpython.com

2. MepeBoAMT COOBWEHMA Ha aHIIMIACKOM Ha MOPOCAYbH NaTbiHb.

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
4. Tern: kopoTkaa, cnosa"""

5.

6. try:

7 import pyperclip # pyperclip konupyeT TekcT B bydep obmeHa.
8. except ImportError:

9. pass # Ecnu pyperclip He ycTaHOBNEH, Hu4ero He pgenaem. He npobnema.
10.

11. VOWELS = (‘'a‘', ‘'e', 'i', ‘o', ‘'u', 'y')

12.

13.

14. def main():

15. print('''Igpay Atinlay (Pig Latin)

16. By Al Sweigart al@inventwithpython.com

17.

18. Enter your message:''")

19. piglLatin = englishToPigLatin(input('> "))

20.

21. # ObbepuHAeM BCe csoBa 06paTHO B OAHO CTPOKOBOE 3HayeHue:
22. print(pigLatin)

23.

24. try:

25. pyperclip.copy(pigLatin)

26. print('(Copied pig latin to clipboard.)")

27. except NameError:

28. pass # Ecau pyperclip He ycTaHOBNEHa, HUYero He fenaem.
29.

30.

31. def englishToPigLatin(message):

32. pigLatin = '' # CTpokoBOe 3HayeHue C NEepeBOAOM HA MOPOCAYLH NATbHb.
33. for word in message.split():

34. # OThoenAem HebyKBEeHHble CUMBOJNBI B Hayane CroBa:

35. prefixNonLetters = "'

36. while len(word) > © and not word[@].isalpha():

37. prefixNonLetters += word[0]

38. word = word[1:]

39. if len(word) == 0O:
40. pigLatin = piglatin + prefixNonLetters + ' '
41. continue
42.

43, # OTaenseM HebyKBeHHble CMMBOJIbI B KOHUE C/I0Ba:
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a4. suffixNonLetters = "'

45. while not word[-1].isalpha():

46. suffixNonLetters = word[-1] + suffixNonLetters

47. word = word[:-1]

48. # 3anomMuMHaem, HaXoOAMTCS JIM CAOBO MOJIHOCTbK WM TO/NbKO MNepBble 6YyKBbI
49. # B BepxHeM perucTpe.

50. wasUpper = word.isupper()

51. wasTitle = word.istitle()

52.

53. word = word.lower() # lepeBoAuM CNOBO B HWXHWI perucTp AnA nepesBoAa.
54.

55. # OTpensem cornacHole 6ykBbl B Hayase cJ/ioBa:

56. prefixConsonants = "'

57. while len(word) > © and not word[@] in VOWELS:

58. prefixConsonants += word[0]

59. word = word[1:]

60.

61. # JlobaBnaem B cnoBo "nopocAdbe" OKOH4YaHMWe:

62. if prefixConsonants != "':

63. word += prefixConsonants + 'ay’

64. else:

65. word += ‘yay'

66. # MNepeBoAMM CNOBO MOJIHOCTbI WM TONLKO MepBble H6yKBbl 06paTHO
67. # B BepXHUN perucTp:

68. if wasUpper:

69. word = word.upper()

70. if wasTitle:

71. word = word.title()

72.

73. # JlobaBnAaem HebyKBeHHble CUMBOJIbI OB6paTHO B Hayasno CloBa.

74. pigLatin += prefixNonLetters + word + suffixNonLetters + ' '
75. return piglatin

76.

77.

78. if __name__ == '__main__":

79. main()

UccnepoBaHue nporpammbl

[TonpoGyiite HaiiTk OTBETHI HA CJeAYIOIINe BONPOCHL. ITodKCIIepUMEHTUPYIITE ¢ U3-
MEHEHUSIMU KOJIa U 3aIlyCTUTE TIPOrPaMMy CHOBa, YTOOBI YBUIETh, KAK OHU ITOBJIUSIOT
Ha ee paboTy.

1. Yro Gyzer, ecau message. split() B crpoke 33 3aMeHUTD Ha message?

2. Yro G6yzer, ecau ('a', ‘e', 'i', ‘o', 'u', 'y") Bcrpoke 11 3amenuTs Ha ()?

3. Yro Gymer, ecom ('a', ‘e', 'i', ‘o',
'EI, 'Il, 101) lU‘, |Y|)?

u', 'y") Bcrpoke 11 3amenutp Ha ('A',
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NoTtepea Powerball

Jlorepest Powerball — 3ameuaresbHbIil c110c00b TOTEPSATH He-

MHOTO JieHer. Kynus Gusier 3a 2 1o/11apa, Bl MOKETE BHIOPATh

1ecTh HOMEPOB: NATh U3 JAuanazona ot 1 1o 69, u mecroit

nomep Powerball — ot 1 g0 26. TTopsok HOMEPOB 3HAUEHMS

He nMmeet. Ecan BbITTA/IyT BbI6paHHbIe BaMU 4YHCJia — BbI BbI-

urpaere 1 mummapa 586 musuonos nosutapos! [Ipasma, Bo He

BBIUTPAETE, MOCKOIbKY Ha ATO €CTh TOJILKO O7inH TaHc u3 292 201 338.

Ho ecsmu Bo1 motpature 200 nosutapos #Ha 100 GueTOB, TO Bl MAHCHL YIYUYIIATCS 10

1132922 013. Bol Toxe He Borpaere, Ho 3ato norparute B 100 pas Gosbiie gerer. Yem
GOJIBIIIE BBI JIOOUTE TEPSITH IEHBIM, TEM HHTEPECHEE YIaCTBOBATH B JioTepee!

Yro6bl HATJISIIHO MOKA3aTh BaM, HACKOJIBKO YacTo BbI Oy/ieTe MPOUTPBIBATD B JIOTEPEE,
3Ta PoOrpaMMa MOJIETUPYeT MUJLTUOH po3birpbiiieil Powerball, a sarem cpaBauBaet nx
¢ BEIOPaHHBIMY BaMU HOMepaMu. Terepsb BbI CMOKETE COBEPIIEHHO GECTIATHO MOy YT
VI0BOJILCTBHUE OT ITPOUTPBIIIA B JIOTEPEE.

JIH00OMBITHBIN (haKT: MAHCHI BBIUTPATh Y BCeX HAOOPOB U3 TIECTH HOMEPOB OJNHAKO-
BbL. Tak uTO KOrza B cieayionuii pas Oyaere HOKyarh JoTepeiiHblii Ouier, BoiOepuTe
Homepa 1, 2, 3, 4, 5 u 6. BepogTHOCTD MX BBIIAAEHM TOUHO TaKas ke, Kak 1 y JI060ro
Apyroro Habopa.
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Mporpamma B gencrBumn

Pesyanbrar Beimosinenust powerballlottery. py BBITJISIIUT CJAEAYIONUM 06pa30M:
Powerball Lottery, by Al Sweigart al@inventwithpython.com

Each powerball lottery ticket costs $2. The jackpot for this game

is $1.586 billion! It doesn't matter what the jackpot is, though,

because the odds are 1 in 292,201,338, so you won't win.

This simulation gives you the thrill of playing without wasting money.

Enter 5 different numbers from 1 to 69, with spaces between
each number. (For example: 5 17 23 42 50 51)

>12345

Enter the powerball number from 1 to 26.

> 6

How many times do you want to play? (Max: 1000000)
> 1000000

It costs $2000000 to play 1000000 times, but don't
worry. I'm sure you'll win it all back.

Press Enter to start...

The winning numbers are: 12 29 48 11 4 and 13 You lost.
The winning numbers are: 54 39 3 42 16 and 12 You lost.
The winning numbers are: 56 4 63 23 38 and 24 You lost.
- -COKpaueHo- -

The winning numbers are: 46 29 10 62 17 and 21 You lost.
The winning numbers are: 5 20 18 65 30 and 10 You lost.
The winning numbers are: 54 30 58 10 1 and 18 You lost.
You have wasted $2000000

Thanks for playing!

OnucaHue paborbi

PesynbraTbl paGoThI 3TOI IIPOrPAMMBbI BBITJISAAAT PACIPEAENEHHBIMI BIIOJIHE OLHO00-
PasHo, MOCKOJBbKY Ko/l allWinningNums. 1just(21) B crpoke 109 nomomHseT yncia npo-
Gestamu Tak, 4T0ObI OHI 3aHUMa/K 21 cTos0en, BHe 3aBUCUMOCTHI OT KOJIM4ecTBa Hudp
B BbIUTPABIINX HOMepax. B pesysbrare Hajanuch You lost Bceryia mosiBJISIETCST B OJTHOM
MecTe 9KpaHa 1 XOPOILIO YUTAETCs, JaKe KOra IporpaMma ObICTPO BBIBOAUT Ha 9KPaH
MHOTO CTPOK.

1. """Jlotepes Powerball, (c) 3n CeeirapT al@inventwithpython.com

2. MopenupoBaHue noTepen, MNo3BonAwllee NOYyBCTBOBaTb BCE Y/JOBONbCTBUE OT
3. npourpblua B JloTepee, He TpaTA MOHamnpacHy [AeHer.

4. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
5. Teru: KopoTKas, KHMOp, WMMUTAUUOHHOE MonenupoBaHue"""

6

7

. import random
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9. print(
1e.

11. Each powerball lottery ticket costs $2. The jackpot for this game

12. is $1.586 billion! It doesn't matter what the jackpot is, though,

13. because the odds are 1 in 292,201,338, so you won't win.

14.

15. This simulation gives you the thrill of playing without wasting money.
6. ''")

17.

18. # 3anpawvBaem y urpoka nepBsble MATb HOMepoB, OT 1 fo 69:

19. while True:

Powerball Lottery, by Al Sweigart al@inventwithpython.com

20. print('Enter 5 different numbers from 1 to 69, with spaces between')
21. print('each number. (For example: 5 17 23 42 50)')

22. response = input('> ")

23.

24. # Yb6expaemca, 4TO UrpoK BBe/N MATb HOMEPOB:

25. numbers = response.split()

26. if len(numbers) != 5:

27. print('Please enter 5 numbers, separated by spaces.')
28. continue

29.

30. # MNpeobpa3yem CTpPOKOBble 3HAa4YeHMA B 4ucna:

31. try:

32. for i in range(5):

33. numbers[i] = int(numbers[i])

34. except ValueError:

35. print('Please enter numbers, like 27, 35, or 62.')
36. continue

37.

38. # MpoBepAemM, 4TO HOMepa — B fAuanasoHe oT 1 fgo 69:

39. for i in range(5):

40. if not (1 <= numbers[i] <= 69):

41. print('The numbers must all be between 1 and 69.")
42. continue

43.

a44. # Yb6expaemcA, 4TO HOMepa He MOBTOPAKNTCSA:

45. # (Co3pmaeM M3 HOMEPOB MHOXeCTBO, 4TObbl ybpaTb Ay6/auMKaThI. )
46. if len(set(numbers)) != 5:

47. print('You must enter 5 different numbers.')

48. continue

49.

50. break

51.

52. # MNpocum urpoka BblibpaTb Powerball, oT 1 go 26:
53. while True:

54. print('Enter the powerball number from 1 to 26.")
55. response = input('> ')

56.

57. # MNpeobpa3yem CTpPOKOBble 3HAa4YeHMA B 4ucna:

58. try:
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59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

powerball = int(response)
except ValueError:

print('Please enter a number, like 3, 15, or 22.'")

continue

# MNpoBepAeM, 4TO HOMep - B AuanasoHe oT 1 fgo 26:
if not (1 <= powerball <= 26):

print('The powerball number must be between 1 and 26.')

continue
break

# BBeAMTe KONMYECTBO pO3bIrpbllen noTepen:

while True:
print('How many times do you want to play? (Max:
response = input('> ')

# MNpeobpa3syem CTPOKOBble 3HAaYeHUA B 4YuUcaa:
try:

numPlays = int(response)
except ValueError:

1000000) ')

print('Please enter a number, like 3, 15, or 22000.')

continue

# Ybexpmaemca, 4YTO 4UC/IO - B AuanasoHe oT 1 go 1 000 000:

if not (1 <= numPlays <= 1000000):

print('You can play between 1 and 1000000 times.')

continue
break

# 3anycKkaeM WMWTALWOHHOE MOAENPOBaHMe:
price = '$' + str(2 * numPlays)

print('It costs', price, 'to play', numPlays, 'times, but don\'t')

print('worry. I\'m sure you\'ll win it all back.')
input('Press Enter to start...')

possibleNumbers = list(range(1, 70))

for i in range(numPlays):
# Bblbupaem BbiMTpaBlMe HoOMepa:
random. shuffle(possibleNumbers)
winningNumbers = possibleNumbers[0:5]
winningPowerball = random.randint(1, 26)

# OTobpaxaem BbMrpaBlMe HoMmepa:
print('The winning numbers are: ', end="")
allWinningNums = "'
for i in range(5):

allWinningNums += str(winningNumbers[i]) +
allWinningNums += 'and ' + str(winningPowerball)
print(allWinningNums.ljust(21), end="")



294 MpoekT 55. Jlotepes Powerball

110.

111. # MHoXecTBa He ynopAgoYeHbl, TakK 4Y4TO MOPAAOK LEeN0YUC/IeHHbIX

112. # 3HadveHuih B set(numbers) u set(winningNumbers) HeBaxeH.

113. if (set(numbers) == set(winningNumbers)

114. and powerball == winningPowerball):

115. print()

116. print('You have won the Powerball Lottery! Congratulations,')
117. print('you would be a billionaire if this was reall')
118. break

119. else:

120. print(' You lost.') # Mpoben B Havane dpasbl TyT HeobXoAuM.
121.

122. print('You have wasted', price)
123. print('Thanks for playing!"')

UccnegoBaHne nporpammal

ITonpoGyiiTe HaliTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. IlodKCcIIepuMeHTUpYiiTe ¢ U3-
MEHEHUSMHU KOJIa M 3aIyCTUTE MTPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Yro Oyuet, ecan possibleNumbers[@:5] B ctpoke 100 3ameHuTh Ha numbers,
a random.randint (1, 26) B ctpoke 101 — Ha powerball?

2. Kaxkoe coob1ierue 06 onoKe Bbl IOIYYHTE, €CJIH yAAIITE UM 3aKOMMEHTHPYETe
possibleNumbers = list(range(1, 70)) B cTpoke 967



NMpocTbie uncna

IIpocmuim HA3BIBAETCS YHCJIO, [IEJISITIEECS HAIIEJIO TOJIBKO Ha
equHUILYy U Ha cebst camoe. [TpocThie Uncia IPUMEHSTIOTCSI
Ha TIPaKTUKe BO MHOKeCTBe cep, HO MPeACcKa3aTh UX He
CHOCO6eH HUKaKOM AJITOPUTM; IIPUXOJUTCA BBIYUCTATD UX
0 OJTHOMY. BripoueMm, 10Ka3aHo, 4To CyIIECTBYET OECKOHEUHOE
MHOKECTBO TIPOCTBIX YUCEL.

ITa rnporpamma Ipe/iHa3Hau€eHa JIJIsl TOMCKA MPOCTHIX YUCEN ¢ TTOMOMIBIO TIPSIMOTO TI0-
ncka. Ee ko1 ¢xox ¢ Ko1oM TIporpaMMbl IpoekTa 24 (IIpOCTOe YMCJI0 MOXKHO €ellle OIi-
caTh KakK TaKoe, eJIMHCTBEHHBIMU MHOKUTEJISIMUA KOTOPOTO SBJISIOTCS €IMHUIA U OHO
caMo). Y3HaTh O0JIblIe O IPOCTHIX YMCIAX Bbl MOKeTe B cTaThe « Bukumnemuus: https://
ru.wikipedia.org/wiki/lpocToe_uncno.

Mporpamma B gencreum
PesyaibraT BBIIOJIHEHUSI primenumbers . py BBITJISIIUT CJAEAYIONM 00pasoM:

Prime Numbers, by Al Sweigart al@inventwithpython.com

- -COKpaueHo- -

Enter a number to start searching for primes from:

(Try © or 1000000000000 (12 zeros) or another number.)

> 0

Press Ctrl-C at any time to quit. Press Enter to begin...

2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71,
73, 79, 83, 89, 97, 1e1, 1e3, 107, 109, 113, 127, 131, 137, 139, 149, 151,
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157, 163, 167, 173, 179, 181, 191, 193, 197, 199, 211, 223, 227, 229, 233,
239, 241, 251, 257, 263, 269, 271, 277, 281, 283, 293, 307, 311, 313, 317,
331, 337, 347, 349, 353, 359, 367, 373, 379, 383, 389, 397, 401, 409, 419,
421, 431, 433, 439, 443, 449, 457, 461, 463, 467, 479, 487, 491, 499, 503,
509, 521, 523, 541, 547, 557, 563, 569, 571, 577, 587, 593, 599, 601, 607,
613, 617, 619, 631, 641, 643, 647, --cokpaweHo--

OnucaHme paboThbl

Dyukiust isPrime() IPUHUMAET Ha BXOJIE [IE€JIO€ YMCJIO U BO3BPAIAeT True, eCJiu OHO
poCTOoe, 1 False B IPOTUBHOM ciydae. dTo6bl siyuliiie pazo6parhCs B 9TOII IIporpaMme,
UMeeT CMbICJ U3y4nTh TPoeKT 24. MakTudyeckn (pyHKIUS isPrime () UIIET MHOKUTEN
3a[[aHHOTO YKCJIa M Bo3BpallaeT False B ciydae MX OOHAPY KEHMUSI.

AJropuT™ 9TO# MPOrpaMMbl MOKET OBICTPO HAXOAUTH GOJIBIINE MPOCTHIE unca. B unc-
sie 1 Tpusinon Beero gecats 1udp!. Ho, 4to6bl HAfiTH MPOCThIe Ync/Ia mopsiika TyroJa
(eIMHUIIA CO CTa HYJISIMU ), TOHAZ00UTCst D0oJiee MPOABUHY THII AJITOPUTM, HATPUMEP TECT
Muinepa — Pabuna. Peamusanuio JaHHOTO aJropuTMa Ha sibike Python MmosxHO HaliTu
B Moeii kuure Cracking Codes with Python.

"""MpocTble yncna, (c) 3n Ceeirapt al@inventwithpython.com
. BblMMcnAeT npocThle YMcna — YWCna, AENAWWECS Hauesno TOJIbKO Ha eAuHUuuy
. W Ha ceba camoe. OHM MPUMEHAKNTCA Ha MpakTUKe BO MHoOXecTBe cdep.

. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects

1

2

3

4

5. bonbwe uHPopmaumn — B cTaTbe https://ru.wikipedia.org/wiki/NpocToe_uucno
6

7. Terun: kpowe4yHasa, MaTemaTudeckana, MpoOKpyTKa

8

9

. import math, sys

10.

11. def main():

12. print('Prime Numbers, by Al Sweigart al@inventwithpython.com")

13. print('Prime numbers are numbers that are only evenly divisible by")
14. print('one and themselves. They are used in a variety of practical')
15. print('applications, but cannot be predicted. They must be')

16. print('calculated one at a time.')

17. print()

18. while True:

19. print('Enter a number to start searching for primes from:')

20. print('(Try © or 1000000000000 (12 zeros) or another number.)"')
21. response = input('> ')

22. if response.isdecimal():

23. num = int(response)

24. break

25.

26. input('Press Ctrl-C at any time to quit. Press Enter to begin...")

' Asrop omubest, Ha camoM jiesie 13, Ho 9T0 To3Ke OTHOCUTETLHO HeMHOTO0. — [Ipumeu. nep.
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27.

28. while True:

29. # BblBOAMT BCe HaiAeHHble MpocTble Yucna:

30. if isPrime(num):

31. print(str(num) + ', ', end="", flush=True)
32. num = num + 1 # MNepexoAum K creaywwemy 4ucny.
33.

34.

35. def isPrime(number):

36. """Bo3BpawaeT True, ec/M 4YUC/IO MpOCTOe, B MPOTUBHOM cny4dae — False."""
37. # ObpabaTbiBaeM 4acTHble CayYau:

38. if number < 2:

39. return False

40. elif number ==

41. return True

42.

43. # MblITaemMcA pasfennTb Hauesno JaHHOe 4YUCA0 Ha BCe 4ucna oT 2
44, # 0O KBaApaTHOro KOPHA U3 Hero.

45. for i in range(2, int(math.sqrt(number)) + 1):

46. if number % i == 0:

47. return False

48. return True

49.

50.

51. # Ecnu nporpamMma He uMMopTupyeTcA, a 3anyckaeTca, MNpou3BOAMM 3anyck:

52. if __name__ == '__main__":

53. try:

54. main()

55. except KeyboardInterrupt:

56. sys.exit() # Ecnu HaxaTo coyeTaHue knasuw Ctrl+C — 3aBepwaem nporpammy.

UccnepgoBaHue nporpammbl

[TonpoGyiite HaiiTk OTBETHI HA CJEAYIOIINEe BONPOCHL. TTodKCIIepUMEHTUPYIITE ¢ U3-
MeHEHUSIMU KOJIa U 3aIlyCTUTE IIPOrPaMMy CHOBa, UTOObI YBU/IETh, KAK OHU ITOBJIUSIOT
Ha ee paboTy.

1. Kakoe coobienue o6 omunoKe Bbl [IOJIy4UTe, eciu response.isdecimal() B cTpo-
Ke 22 3aMeHHTe Ha response 1 BBeJleTe HEUMCIOBOE 3HaUeHEe B KaueCTBE YNCJIa,
€ KOTOPOTO HYKHO HauaTh MOUCK TIPOCTHIX YNUCET?

2. Yo Oyzer, eciu number < 2 B cTpoke 38 3aMeHUTDH Ha number > 2?

3. Yro Oyzet, eciv number % 1 == @ B cTpoKe 46 3aMeHUTH Ha number % i 1= 0?



UnaukaTtop xoad BbiNOJIHEHUS

Hnouxamop xooa evimonnenus (progress bar) — BusyaibHbIi

DJIEMEHT, TOKA3bIBAIOIINI, KaKas J0Jis 3a/1a4i ObLjla BBIIIOJI-

Hena. Takue MHAMKATOPBI YaCTO IIPUMEHSIOTCS [IPU CKAYM-

BaHWU (DAJIOB UM YCTAHOBKE TIPOTPAMMHOTO 06eCTICUEHUSI.

B nannoM mpoekTe MbI co3ziaeM (hyHKITNIO getProgressBar(),

BO3BPAIIAOIIYI0 B COOTBETCTBUU C MEPEIaHHBIMU apryMeHTa-

MU, CTPOKOBOE 3HAUYEHUE ¢ UHAMKATOPOM XoJa BbinoaHeHns. OHa

MOJIEJIUPYET CKaurBaHue (aiiyia, HO BBl MOKETE MOBTOPHO MCIOJB30BATH KO 9TOTO
MHMKATOPa XO/a BBIIIOJIHEHUS B CBOUX IIPOEKTAX.

Mporpamma B gencremm
PeSy.TII)TaT BbIITIOJTHEHU A pr‘ogr‘essbar‘ « Py BBITJIAANUT CJEYIONUM O6p8.30MZ

Progress Bar Simulation, by Al Sweigart

] ] 24.6% 1007/4098

OnucaHme paboThbl

MNuankaTop Xo/a BBITTOTHEHNST UCTTONIB3YeT OJHY YIOBKY, TOCTYITHYIO TIPOTPaMMaM,
3aMycKaeMbIM B OKHe TepMuHaia. [T006HO TOMY Kak CYIIECTBYIOT 9KPAHUPOBAHHBIE
CUMBOJTBI 71T HOBOW CTPOKHU 1 Tabymstivnt ('\n' 1 '\t' COOTBETCTBEHHO), CYIIECTBYET
1 9KPaHUPOBaHHBII cMBOJI 1151 Backspace (Bosspat Ha oty mosuiiuio). Eciin «BbiBecTH
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Ha 9KPaH» CUMBOJI BO3BPATa Ha OJ[HY MO3UITHIO, KYyPCOP OYIET [epeMellieH BJAEBO, a O/IUH
paHee BBIBEICHHBIN CUMBOJI — CTEPT. JTa yJI0BKa paboTaeT TOJbKO B PaMKaX TEKYIIel
CTPOKH, Ha KOTOPOU HaX0UTCs Kypcop. Ecyin BBITIOJHUATD KOz print('Hello\b\b\b\b\
bHowdy '), To Python BhiBener Ha sKpan Tekct Hello, mepeMecTuT Kypcop Ha IATh 110-
3UTNH BIEBO U BhIBenmeT TekcT Howdy. TekcT Howdy mepekpoet TekcT Hello, cosmaBas
BIIEYATJIEHHE, YTO OBLIO HAITCAHO TOJIHKO Howdy.

MbI iprberneM K 3Toit METOJIMKE, YTOOBI CO3/IATh OJIHOCTPOYHBIN ANHAMUYECKII HH/U-
KaTOP XOjla BBITOJHEHUST: Oy/IeM BBIBOANTH HAa 9KPaH OJIHY BEPCHIO MHANKATOPA, 3aTEM
[epeMeIaTh Kypcop Ha HAYaio U BHIBOAUTH OOHOBJIEHHDBIH HHAUKATOP. C MOMOIIbIO
narHoro addekra MOKHO TeHEPUPOBATD JI0ObIE TEKCTOBBIE TMHAMUYECKIE H300paKe-
HUSI, HE UCTIOJIb3YST MOJYJIM Harmoobue bext, XOTs U OTpaHUYEHHbIE OJHON CTPOKOIL
OKHa TepMMHaJA.

[Tocste cozmanust aT0it IPOrpaMMBbI BbI CMOZKETE 0T06pa>I<aTb MHIUKATOPbI XO/a BbIIIOJIHE-
HUA U B [[PYTUX CBOUX IIPOrpaMMax, UCIIOJIb3Y:I OIlepaTop import progressbar 11 BBIBOJ
BO3BpallaeMoro progressbar.getProgressBar() CTPOKOBOTO 3HAYEHU.

1. """MopmenupoBaHue WMHAMKATOpa XoAa BbinosHewus, (c) dn CBeitrapTt

2. al@inventwithpython.com Mpumep AWHaMU4eCcKOro WHAMKATOPa XOAA BbINOSHEHUSA,
3. MpUrogHOro AAA WCMONb30BaHWA WM B APYrUX Mporpammax

4. Kop pa3meweH Ha https://nostarch.com/big-book-small-python-projects

5. Teru: KkpoweyHas, mogynp"""

6. import random, time

7.

8. BAR = chr(9608) # Cumson 9608 - '[J'

9.

10. def main():

11. # UmnTupyem ckadmBaHue:

12. print('Progress Bar Simulation, by Al Sweigart')

13. bytesDownloaded = @

14. downloadSize = 4096

15. while bytesDownloaded < downloadSize:

16. # "CkayuBaem" cnyyvaiHoe konuyectBo "6anT":

17. bytesDownloaded += random.randint(@, 100)

18.

19. # MNMonyyYyaem CTPOKOBOE 3HA4YeHWe C UHAMKATOPOM ANA STOW CTaAWM BbIMOJHEHUA:
20. barStr = getProgressBar(bytesDownloaded, downloadSize)

21.

22. # He BbLIBOAMM CMMBO/S HOBOI CTPOKM B KOHLUE U cpa3y xe cbpacbiBaem
23. # CTpokKOBOe 3HayeHWe Ha 3KpaH:

24. print(barStr, end='", flush=True)

25.

26. time.sleep(©.2) # Hebonbwaa naysa:

27.

28. # BbiBOAMM CMMBOJIbI BO3BpaTa A/1A nepeBofia Kypcopa B Ha4vano CTPOKKU:
29. print(*\b' * len(barStr), end='"', flush=True)

30.

w
=
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32. def getProgressBar(progress, total, barWidth=40):

33. """Bo3BpalwaeT CTPOKOBOE 3HayeHue, COOTBETCTBYHIUEe MHAMKATOPY XOAa BbINOJIHEHMUA
34. u3 barWidth nonocok, powepwemy fo progress u3 obwero konuyecTtsa total."""
35.
36. progressBar = '' # WUHAMKaTOp XoAa BbIMOAHEHUA OyaeT CTPOKOBbIM 3HAYeHUEM.
37. progressBar += '[' # [lobaBnsem NeBblii KOHeEL MHAWKATOpa XOAa BbINOJHEHUSA.
38.
39. # Ybexpaemcs, 4TO progress HaxoauTcsa mexay © u total:
40. if progress > total:
41. progress = total
42. if progress < 0:
43, progress = 0@
44.
45. # BbldMcnAeM KoNMYeCcTBO oTobpaxaemblx "nonocok™:
46. numberOfBars = int((progress / total) * barWidth)
47.
48. progressBar += BAR * numberOfBars # [o6aBnsieMm MHAMKATOP XOAa BbINOJIHEHUS.
49. progressBar += ' ' * (barWidth - numberOfBars) # [ob6aBnsem nycTtoe
# MpoCTpaHCTBO.
50. progressBar += ']' # [lobaBnaem npaBblii KOHEL MHAMKATOpA XOAa BbIMOJHEHUA.
51.
52. # BblMMcnAeM npoueHT 3aBeplweHuA 3ajaun:
53. percentComplete = round(progress / total * 100, 1)
54. progressBar += ' ' + str(percentComplete) + '%' # [lobaBnaem 3Ha4veHue
55. # B npoueHTax.
55.
56. # [lobaBiseM 4YUC/IOBble 3Ha4YeHuA:
57. progressBar += ' ' + str(progress) + '/' + str(total)
58.
59. return progressBar # Bo3Bpawaem CTpPOKOBOe 3Ha4yeHWe C MHAMKATOpPOM XopAa
60. # BbINOJIHEHMA.
61.

62. # EcC/u nporpamMma He MMMOPTUpPYeTCA, a 3anyckaeTcs, BbINOJAHAEM 3anycK:

63. if _ name__ == '__main__":
64. main()

Korma BbI BBemeTe MCXOMHBIN KO 1 3aMYCTUTE €T0 HECKOIBKO pa3, MOTpobyiiTe 1Mo-
9KCIIEPUMEHTHPOBATH C BHECeHUeM B Hero uaMenenuil. Mokere Takyke caMu IIOIIPO-
6OBaTDH MPUAYMATD, KaK CIEMATh CIeyIoTIee:

® CO03/1aTh OJJHOCTPOYHOE IMHAMUYECKOE U300PAKEHKE, B KOTOPOM 32 CUET YePejio-
BaHUSI CUMBOJIOB |, /, - 1 \ co3iaercs addexT BpalieHus;

® COo3/[aTh TPOrPaMMY JIJIst OTOOpaskeHus Geryiieii CTPOKU ¢ IPOKPYTKO#L, B KOTOPOIi
TEKCT JIBUKETCS CJIeBa HAIIPABO;

® 03/aTh OZHOCTPOYHOE AMHAMUYECKOE N300paskeHe ¢ HAOOPOM U3 YeThIPEX JBU-
JKYIIUXCS €[UHBIM OJIOKOM 3HAKOB PaBEHCTBA, TOJ00HO KPACHOMY JIydy CKaHepa
Ha pobomobuIe u3 Tesecepuana «Phiapb 10pors WIH JHILy poOOTONOA0GHBIX
CallJIOHOB U3 TeJecepuaa «3Be3IHbIN Kpeticep “lamakTura’s.
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UccnepgoBaHme nporpammel

[TonpoGyiiTe HaiiTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. Il0dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMU KOJIa W 3aITyCTHTE MPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. 9ro Oyzer, eciid yIaJInuTh WK 3aKOMMEHTHPOBATh print('\b' * len(barstr),
end="", flush=True) B cTpoke 29?

2. Yro OyzeT, eciiv TIOMEHITh MeCTaMy CTPOKH 48 1 497

3. Yro Oyzet, eco round(progress / total * 100, 1) B cTPOKe 53 3aMEHUTH Ha
round(progress / total * 100)?



Paayra

«Pamyras — mpocrast mporpaMma, 0ToOpakaionast MHOTO-

IBETHYIO Pa/iyTy, ABILKYIIYIOCS BIIEpes M Ha3a/[ IO 9KPaHY.

B aToii MporpaMMe UCMOB3YeTCs TOT (haKT, UTO TIPU BBIBOJIE

Ha 9KPaH HOBBIX CTPOK TEKCTA YK€ CYMECTBYIOMUI TEKCT

MPOKPYYMBACTCS BBEPX, CO3/[aBasl BIEUATICHUE IBIKEHUS.

JlanHas mporpaMma, cxoskasi ¢ mporpaMmmoii mpoekra 15, xoporio
MTOJIXO/TAT IS HAUMHAIOTIHX.
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Mporpamma B gencrBumn

PesyibraT BBIIOJIHEHMs rainbow. py BBITJISAUT CeAyIOnmM o6pasoM (puc. 58.1).

CAWINDOWS\system32\cmd exe - py rainbowl.py - [m] X

HHHHENEN
sHfRER RS
HAFHHH AR
HHHHHEHHE
Snf#ERELHE
wH#H R
HHHHHHR
FHRHRERERE
SniERaEg
HHHEHR
HH
sHRERAHR
HHdHHE
s
st
FHHHRH R
R
S
St ]
HHHEHR R
HigHR AR
SndddRaaRE
iR

| B

Puc. 58.1. 3uraaroobpasHoe gsmxeHue pagyru, HO 3KpaHe oTobpaxaemoe
B UBeTE

OnucaHme paboThbl

ITporpamma HerpepbIBHO BBIBOAUT HA SKPAH OJUH U TOT jKe 1mabJyoH paxyru. MeHset-
Cs1 TOJIBKO KOJIMYECTBO BBIBOAMMBIX CJIeBa OT HeTo 1pobesios. [Ipu yBeaunyeHun aToro
KOJIMYECTBA PAJlyra CMeNIaeTcs BIIPABO, a IPU yMeHbIlleHUU — BJeBo. KosmmyecTBo mpo-
6eJI0B XpaHUTCA B IIEPEMEHHOI indent. 3HaueHue True IIepeMeHHOIl indentIncreasing
O3HAyaeT, YTo indent JIOJDKHA yBEJIMYMBATLCS, TIOKA He JocTUrHeT 60, Tocse yero oHoO
MeHsieTcs Ha False. B ocTaBimeiicss 4acTu Kojia KOJUYECTBO TPOOEJIOB YMEHBIITAETCS,
1 KOIZla OHO JOCTUIHET HYJId, 3HadeHue indentIncreasing omdATb MeHAETCA Ha True,

qTO6bIHOBTOpHTbSHFBanaHyrH.

Papyra, (c) 3n Cseiirapt al@inventwithpython.com

. OTobpaxaeT npocToe AuHamMuyeckoe u3obpaxeHue pagyru. Haxmute Ctrl-C gna ocTaHoBa.

1

2

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
4. Terun: Kpowe4vHana, rpaduka, bext, ana HauyuHawwmx, npokpyTka"""
5

6

import time, sys
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(o]

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

. try:

import bext

except ImportError:
print('This program requires the bext module, which you')
print('can install by following the instructions at')
print('https://pypi.org/project/Bext/")
sys.exit()

print('Rainbow, by Al Sweigart al@inventwithpython.com")
print('Press Ctrl-C to stop.')
time.sleep(3)

indent = @ # KonuyecTBO npob6enoB B nonAx.
indentIncreasing = True # PacTyT nons WauM yMeHbWawTCA.

try:
while True: # OCHOBHOW LMK/A NpOrpammbl.

print(' ' * indent, end='")
bext.fg('red")
print('##', end="")
bext.fg('yellow")
print('##', end="")
bext.fg('green')
print('##', end="")
bext.fg('blue')
print('##', end="")
bext.fg('cyan')
print('##', end="")
bext.fg('purple')
print('##")

if indentIncreasing:
# YBenuyneaem Kosnm4ecTBO Npobenos:
indent = indent + 1
if indent == 60: # (!) MonpobyiiTe 3aMeHUTb 3TO 3HayeHue Ha 10 wau 30.
# MeHAaem HanpasneHue:
indentIncreasing = False
else:
# YMeHblaem KonM4ecTBO Npobenos:
indent = indent - 1
if indent == 0:
# MeHAaem HanpasneHue:
indentIncreasing = True

time.sleep(0.02) # Hebonbwas naysa.
except KeyboardInterrupt:
sys.exit() # Ecnu HaxaTo co4veTaHue knaBuw Ctrl+C — 3aBepwaem nporpammy.
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UccnepgoBaHme nporpammel

[TonpoGyiiTe HaiiTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. Il0dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMU KOJIa W 3aITyCTHTE MPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT

Ha ee paboTy.

1. Yo Gyqer, eciiu False B CTPOKe 44 3aMeHUTH HA True?

2. Yo 6leeT, €CJTM 3aMEHNTDh apTYMEHT Ha 'random' BO BceX BbI30Bax bext.fg()?



KameHb, HOXXHULUbI, 6ymara

B arToit Bepcun urpsl Ha pyKax AJsT IBYX UTPOKOB UTPOK
CpPasKAETCST C KOMITBIOTEPOM. BBI MOXKeTE BRIOPATH «KaMeHb»,
«OGyMary» WIn «HOKHUIbI». «KaMeHby ObeT «HOKHUIIBI»,
«HOJKHUIBI» — «OyMary», a «Gymara» ObeT «kaMeHb». Paan
WHTPUTH POTPAMMa JIeJTaeT KOPOTKUE TIAy3bl.

Jlpyroii BapraHT 3TOI UTPBI MOKHO HaWTH B 1IpoekTe 60.

Mporpamma B gencreumn
PesyibraT BBITIOJIHEHUSI rockpaperscissors. py BBITVISIUT CJEAYOIIM 00pa3oM:

Rock, Paper, Scissors, by Al Sweigart al@inventwithpython.com
- Rock beats scissors.

- Paper beats rocks.

- Scissors beats paper.

© Wins, © Losses, @ Ties

Enter your move: (R)ock (P)aper (S)cissors or (Q)uit
>r

ROCK versus...

1...

2...

3...
SCISSORS
You win!
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1 Wins, @ Losses, @ Ties
Enter your move: (R)ock (P)aper (S)cissors or (Q)uit
- -CcoKpaueHo - -

OnucaHme paboThbl

Jloruka urpsl «Kamenb, HOKHUIIBL, GyMara» JOBOJIBHO IIPOCTA, Mbl PEANU3YEM €€ TYT
C IIOMOILIBIO ONEPaTopoB if-elif. Pagu neGobIION MHTPUTHU B CTPOKAX ¢ 45-ii 110 51-10
BBIIIOJIHETCS. OGPATHBII OTCUET, IPEXkK/E YeM PACKPHITH X0/ IPOTUBHUKA, ¢ KPATKUMIU
HaysaMu MesKy CUeTOM, TaKKM 00pa3oM HapalluBasi y UTPOKa BOJIHYOIIEe [IPEABKY-
IIeHNe Pe3yJIbraToOB UIPhl. Bes aTuX Iays pesyJisraThl BHIBOAUIKMCH ObI cpasy e HocIe
BBOJIa KITPOKOM €r0 X0/Ia, YTO J0BOJIBHO CKYYHO. UTOOBI yIIyUIIUTh BIIEYATIEHIE OT UTPhI
JUUISL ITPOKA, IOCTATOYHO COBCEM HEMHOTO KO/IA.

1. """KameHb, HOXHMUbl, b6ymara (c) dn CeeirapTt al@inventwithpython.com
2. Knaccuyeckaa asapTHaA urpa Ha pykax

3. Kop pa3smeweH Ha https://nostarch.com/big-book-small-python-projects
4. Tern: kopoTkas, wurpa"""

5.

6. import random, time, sys

7.

8. print('''Rock, Paper, Scissors, by Al Sweigart al@inventwithpython.com
9. - Rock beats scissors.

10. - Paper beats rocks.

11. - Scissors beats paper.

122. ')

13.

14. # MNepemeHHble ANA OTCNEXMBAHWUA KONMIMYECTBA BbIMIpbILE, NPOUrpbileidr U HUYbUX.
15. wins = ©

16. losses = @

17. ties = 0

18.

19. while True: # OCHOBHOW UMKN WUTpbl.

20. while True: # 3anpawuBaem, noka urpok He BBegeT R, P, S wau Q.

21. print('{} Wins, {} Losses, {} Ties'.format(wins, losses, ties))
22. print('Enter your move: (R)ock (P)aper (S)cissors or (Q)uit')
23. playerMove = input('> ').upper()

24, if playerMove == 'Q":

25. print('Thanks for playing!"')

26. sys.exit()

27.

28. if playerMove == 'R' or playerMove == 'P' or playerMove == 'S':
29. break

30. else:

31. print('Type one of R, P, S, or Q.")

32.

33. # OTObpaxaeM Ha dKpaHe BblbpaHHbIi UFPOKOM XOA:

34. if playerMove == 'R':
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35.
36.
37.
38.
39.
40.
41.
42.
43.
a4.
45.
46.
a7.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

print('ROCK versus...")
playerMove = 'ROCK'

elif playerMove == 'P':
print('PAPER versus..."')
playerMove = 'PAPER'

elif playerMove == 'S':
print('SCISSORS versus...')
playerMove = 'SCISSORS'

# CuyuTaem o Tpex C ApaMaTUYeCKUMU Maysamu:
time.sleep(©.5)

print('1...")

time.sleep(0.25)

print('2...")

time.sleep(0.25)

print('3...")

time.sleep(0.25)

# OTobpaxaeM Ha 3KpaHe Bbl6paHHbIA KOMMBLHTEPOM XOZ
randomNumber = random.randint(1, 3)
if randomNumber ==
computerMove = 'ROCK'
elif randomNumber ==
computerMove = 'PAPER'
elif randomNumber ==
computerMove = 'SCISSORS'
print(computerMove)
time.sleep(©.5)

# OTobpaxaem U ¢ukcupyem nobeny/nopaxeHve/HUYbH:
if playerMove == computerMove:

print('It\'s a tie!")

ties = ties + 1

elif playerMove == 'ROCK' and computerMove == 'SCISSORS':

print('You win!")
wins = wins + 1

elif playerMove == 'PAPER' and computerMove == 'ROCK':

print('You win!")
wins = wins + 1
elif playerMove == 'SCISSORS' and computerMove
print('You win!")
wins = wins + 1

'PAPER" :

elif playerMove == 'ROCK' and computerMove == 'PAPER':

print('You lose!")
losses = losses + 1

elif playerMove == 'PAPER' and computerMove == 'SCISSORS':

print('You lose!")
losses = losses + 1
elif playerMove == 'SCISSORS' and computerMove
print('You lose!")
losses = losses + 1

'ROCK " :
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Korza BB BBeeTe NCXOQHBII KOJ U 3aIlyCTUTE €0 HECKOJIBKO pas, IOIpoOyiiTe 1mo-
9KCIIEPUMEHTUPOBATh ¢ BHECEHUEM B Hero naMeHeHuil. Mosxkere Tak:ke caMu IOIPO-
6oBaTh NIPULYMaTh, KaK CAEJIaTh CIEAYIOIIEe:

e j0baBbre B UIPY X0xbl «siiepuiiay u «Croks. dmepuia rpasut Crioka u ecr Oy-
Mary, HO ee IaBUT KaMeHb 1 00e3IIaBIBaIOT HOKHUIBL. CIIOK JIOMAET HOKHULL
U UCIIapsIeT KaMeHb, HO er0 TPABUT sIIePHLA, a OyMara COAEPAKUT yIUKU IPOTUB
HETO;

® MyCTh UTPOK TIOJMYIAET OYKO 32 KAKIYIO MOOEY U TepsieT — 3a mopaskenue. [Ipu
BBIUTPBIIIE UTPOK MOKET TaKyKe BHIOMPATh «ITaH WU IPOTMAJ» 1, BO3MOKHO, BbI-
urpath GOJIbIIE OYKOB B 2, 4, 8, 16 1 T. /1. pa3 B MOCJEAYIONIIX PayHIaX.

UccnepoBaHue nporpammbl

[TonpoGyiite HaiiTH OTBETHI HA CJEAYIOIINEe BONPOCHL. I1odKCIIepUMEHTUDYIITE ¢ U3-
MeHEHUSIMU KOJIa U 3aIlyCTUTE IIPOrPaMMy CHOBa, UTOObI YBU/ETh, KAK OHU ITOBJIUSIOT
Ha ee paboTy.

1. Kakoe coobuienne 06 ommnbKe Bbl IOIy4UTe, €cau random. randint (1, 3) B cTpo-
Ke 54 3aMenuTe Ha random.randint(1, 300)7?

2. Yro Oyzert, ecu playerMove == computerMove B cTpoke 65 3aMeHUTD Ha True?



KameHb, HoXXHULbI, 6ymara
(6ecnpourpbilHAs Bepcus)

IroT BapuaHT Urpbl «KameHb, HOKHUIIBL, GyMaray WIeHTUYEH
npoekTy 59, 3a UCKJIIOYEHUEM TOTO U4TO MTPOK BCET/A BBI-
urpbiBaet. BeIGuparoIuii Xo/1 KOMIIbIOTEPa KO/l yCTPOEH Tak,
4TOOBI BCEria BRIOUPATh MTPOUTPHINTHBIN. MojkeTe peiiosKuTh
CHITPATh B ATY UTPY CBOUM JIPY3bsIM, HABEPHOE, OHU OYyT OUCHb
pazoBatTbc4... cHadasia. [locMoTpuM, CKOJIbKO BpeMEeH! UM TIOHAI0-
6uTCcst, ITOOBI 3AMETUTD JKYJIBHITYECTBO UTPBI B UX TTOJIB3Y.

Mporpamma B gencremm

PesynibraT BeIOJHEHUS rockpaperscissorsalwayswin.py BBITVISIHUT CJELYIONUM 00-
pasom:

Rock, Paper, Scissors, by Al Sweigart al@inventwithpython.com
- Rock beats scissors.

- Paper beats rocks.

- Scissors beats paper.

© Wins, © Losses, @ Ties

Enter your move: (R)ock (P)aper (S)cissors or (Q)uit
>p

PAPER versus...
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1...
2...
3...
ROCK

You win!

1 Wins, © Losses, © Ties

Enter your move: (R)ock (P)aper (S)cissors or (Q)uit
>'s

SCISSORS versus...

1...

2...

3...

PAPER

You win!

2 Wins, © Losses, @ Ties

- -COKpaueHo- -

SCISSORS versus...

1...

2...

3...

PAPER

You win!

413 Wins, © Losses, @ Ties

Enter your move: (R)ock (P)aper (S)cissors or (Q)uit
- -COKpaueHo- -

OnucaHme paboThbl

Bo3MoskHO, BbI 00paTiTe BHUMAHUE, YTO 9T BEPCUSI IIPOIPAMMBI KOPOUE, YeM B IIPOEK-
te 59. JlornyHo: Korza He TpebyeTcs BHIOMPATh X0 KOMIIbIOTepa CIyYailHbIM 00pasoM
U BBIYMCJISITH PE3YJIbTaThl UIPhl, MOKHO YOPaTh A0BOJbHO MHOTO Koja. BiobaBok ot-
CYTCTBYIOT TI€PEMEHHbIE JIJISI OTCJICKUBAHUSI KOJMUECTBA IPOUTPBINICH 1 HUYbUX, BE/b
OHU Bce paBHO ObLIK ObI BCEra PaBHbI HYJIIO.

1. """ KameHb, HOXHMUbl, bymara (6ecnpourpbliiHas Bepcus)

2. (c) 2n CeeitrapT al@inventwithpython.com

3. Knaccudyeckaa asapTHas urpa Ha pykax, B KOTOpOiW Bbl BCerfa BbiUrpbiBaeTe
4. Kop pasmelweH Ha https://nostarch.com/big-book-small-python-projects
5. Teru: KkpoweyHas, wurpa, tomop"""
6

7

8

9

. import time, sys

. print( Rock, Paper, Scissors, by Al Sweigart al@inventwithpython.com
10. - Rock beats scissors.

11. - Paper beats rocks.
12. - Scissors beats paper.
13. ')

14.
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15. # MNepemeHHana AnA OTCNEXMBAHWUA KONMYECTBA BbIUIpbILEN.
16. wins = @

17.

18. while True: # OCHOBHOW LMK/ NPOrpaMMbl.

19. while True: # 3anpawuBaem, noka Wrpok He BBegeT R, P, S wau Q.
20. print('{} Wins, © Losses, © Ties'.format(wins))
21. print('Enter your move: (R)ock (P)aper (S)cissors or (Q)uit')
22. playerMove = input('> ').upper()

23. if playerMove == 'Q"':

24. print('Thanks for playing!')

25. sys.exit()

26.

27. if playerMove == 'R' or playerMove == 'P' or playerMove == 'S':
28. break

29. else:

30. print('Type one of R, P, S, or Q.")

31.

32. # OTobpaxaem Ha 3KpaHe BbIGPAHHLIA UrPOKOM XOA:

33. if playerMove == 'R':

34. print('ROCK versus...')

35. elif playerMove == 'P':

36. print('PAPER versus..."')

37. elif playerMove == 'S':

38. print('SCISSORS versus...')

39.

40. # CyMTaem Ao Tpex C ApamMaTU4YeCKUMKU Mnay3amu:

41. time.sleep(0.5)

42. print('1...")

43. time.sleep(0.25)

a4, print('2...")

45, time.sleep(0.25)

46. print('3...")

47. time.sleep(0.25)

48.

49. # OTobpaxaem Ha 3KpaHe BbIGPaHHbLIA KOMNBHTEPOM XOn4:
50. if playerMove == 'R':

51. print('SCISSORS")

52. elif playerMove == 'P':

53. print('ROCK")

54. elif playerMove == 'S':

55. print('PAPER")

56.

57. time.sleep(©.5)

58.

59. print('You win!")

60. wins = wins + 1

KOFI[& Bbl BBeE/eTe I/ICXOI[HI)IIjI KO/l M 3allyCTUTE €TI0 HECKOJIbKO pa3s, HOHpO6yI'7ITe 110~
IKCIIEPUMEHTHPOBAaTb C BHECEHUEM B HETO naMeHeHuit. Mosere Tak:ke camu T1o1po-
6OBaTprHﬂyMaTb,KaKCHeHaTbCHeHyKHHeE
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e j0baBbre B UIPY X0xbl «siiepuiiay u «Crok». dmepuia rpasut Crioka u ect Oy-
Mary, HO ee IaBUT KaMeHb 1 00e3IIaBIBaIOT HOKHUIBL. CIIOK JIOMAET HOKHULL
U UCIIapsIeT KaMeHb, HO er0 TPABUT sIIePHLa, a OyMara COLEPAKUT YIUKU IPOTUB
HETO;

® IyCTh MIPOK MOJIYYaeT OYKO 32 KaxAyko modey. [Ipy BIUTPbINIE HTPOK MOKET
TaKsKe BbIOMpaTh «IaH WX IPOIa» U, KOHEYHO, BBIUIPaTh O0JIbIIE OYKOB B 2, 4,
8, 16 1 T. 1. pa3 B OCJIEAYIONTNX PayH/IaX.

UccnepnoBaHue nporpammbl

[TonpoGyiiTe HaiiTh OTBETHI HA CJEAYIOIINE BONPOCHL. I10dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMI KOJIa W 3aITyCTHTE MPOTPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Yro Gyner, ecim yIaauTh WK 3aKOMMEHTUPOBATH CTPOKH ¢ 33-ii 110 57-107?

2. Yro Oyzet, ecaut input('> ') .upper() B cTpoke 22 3aMeHHUTb Ha input('> ')?



o1

Wndp ROTI3

Hassanue mmdpa ROT13, oxHOTO 13 IPOCTEHTIINX aJITOPUT-
MOB TG poBaHus, o3HadaeT rotate 13 spaces («CIBUHYTH
Ha 13 mozunwmii»). B atom mudpe 6ykBam ot A 10 Z coort-
BeTCcTBYIOT urcya ot 0 10 25 TakumM 06pa3oM, uTo 3arudpo-
BaHHast OyKBa oTcTOUT Ha 13 mosuImii oT HezanhpoOBAHHOMN:
A npespariaercs BN, B — B O u . 1. [Iporniecc penngpoBanus
COBITAJIAET C TIPOIIECCOM MM(POBaHUS, OIaroapst ueMy HallucaHue
TIPpOTpaMMbI CTAHOBUTCA TPUBUAJIbHBIM. OZ[HaKO U B3JIOMATh 3TOT ]J_[I/I(l)p OY€HDb ITPOCTO.
[Toatomy uarie Bcero ROT13 ncromnb3yeTcest st COKPBITHS HeCEKPETHOH MH(MOPMAIn,
HamrpuMep CHOI';I]IepOB M OTBETOB B BUKTOPpUHAX, ‘{TO6bI IIPOCTO HE TPOYUTATDH UX
cayvaitno. /lonomautenpayio nadopmarmio o mudpe ROT13 MoxkHO HAlITH B cTaThe
«Bukurnenuus: https://ru.wikipedia.org/wiki/ROT13. Ecsiu Bac uaTepecyet OoJiee obImast
uHbopMaIys o mrdpax 1 UX B3JI0ME, TO MOKeTe TpounTtarh Moto Kuury Cracking Codes
with Python.

Mporpamma B gencremm

PesyibraT BBIIOJIHEHMsI rot13cipher. py BBITJISAUT CJIELYIOIIM 00Pa3OM:
ROT13 Cipher, by Al Sweigart al@inventwithpython.com

Enter a message to encrypt/decrypt (or QUIT):

> Meet me by the rose bushes tonight.
The translated message is:
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Zrrg zr ol gur ebfr ohfurf gbavtug.

(Copied to clipboard.)
Enter a message to encrypt/decrypt (or QUIT):
- -COKpaueHo- -

Onucanme paboThbl

SHaunTerbHas YacTh Koma nporpammbl ROT13 coBrnanaer ¢ mporpammoit mpoekra 6,
XOTsI OHA HAMHOTO TIPOIIle, Be/lb B HEll Bceraa mpuMensiercst kiod 13. A MocKosbKy 3a
mudpoBanre u pacnimpoBKY OTBEYAET OJMH U TOT e Ko (cTpoku ¢ 27-# 1o 39-10),
MOJKHO He CTIPAINBATh MOJIb30BATEs, KAKOH PEKUM HEOOXO/ M.

EnuHCTBEHHOE OTINYHE: 9Ta MPOTPAMMA COXPAHSET PETUCTP MCXOTHOTO COOOTIEHS,
a He peoGpasyeTr aBToMaTHIeCKy ero B Bepxauii peructp. Hanpumep, Hello B sammd-
poBaHHOM Bujie BhITsuT Kak Uryyb, a HELLO — kak URYYB.

1. """llnpp ROT13, (c) dn Ceeitrapt al@inventwithpython.com

2. MpocTenunii wmdp caBura AnAa wippoBaHMA M AewMPpPOBKM TeKCTa.

3. MoppobHee — B cTaTbe https://ru.wikipedia.org/wiki/ROT13

4. Kop pasmeueH Ha https://nostarch.com/big-book-small-python-projects
5. Teru: kpoweyHas, kpuntorpadua"""

6.

7. try:

8. import pyperclip # pyperclip konupyeT TekcT B bydep obmeHa.
9. except ImportError:

1e. pass # Ecnu pyperclip He ycTaHOBneHa, Hu4Yero He fenaem. He npobnema.
11.

12. # 3apaemM KOHCTaHThI:

13. UPPER_LETTERS = 'ABCDEFGHIJKLMNOPQRSTUVWXYZ'
14. LOWER_LETTERS = '"abcdefghijklmnopgrstuvwxyz'

15.

16. print('ROT13 Cipher, by Al Sweigart al@inventwithpython.com")
17. print()

18.

19. while True: # OCHOBHOW UMK/ MPOrpammbl.

20. print('Enter a message to encrypt/decrypt (or QUIT):')

21. message = input('> ")

22.

23. if message.upper() == 'QUIT':

24. break # BbIXOAMM M3 OCHOBHOIO LMKNAA MNPOrpamMbl.

25.

26. # CpBuraem 6ykBbl B coobweHun Ha 13 nosuumin.

27. translated = "'

28. for character in message:

29. if character.isupper():

30. # BbiMosiHAeM KOHKaTeHauuw CuMMBONa B BEpXHEM perucrpe.
31. transCharIndex = (UPPER_LETTERS.find(character) + 13) % 26
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32. translated += UPPER_LETTERS[transCharIndex]

33. elif character.islower():

34. # BbimosiHAeM KOHKaTeHauuw cuMMBONA B HUXHEM perucTpe.
35. transCharIndex = (LOWER_LETTERS.find(character) + 13) % 26
36. translated += LOWER_LETTERS[transCharIndex]

37. else:

38. # BbinOSIHAEM KOHKaTeHauuw CUMBOJIa B UCXOALHOM Buze.
39. translated += character

40.

41. # OTobpaxaem npeobpaszoBaHHOe coobueHune:

42. print('The translated message is:")

43. print(translated)

44 print()

45,

46. try:

a7. # Konupyem npeobpa3oBaHHoe coobueHne B bydep obmeHa:
48. pyperclip.copy(translated)

49. print('(Copied to clipboard.)")

50. except:

51. pass

UccnegoBaHne nporpammal

ITonpoGyiiTe HaiTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. IlosKcIepuMeHTUpYyiiTe ¢ u3-
MEHEHUSMHU KOJIa M 3aIyCTUTE MTPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Yro Oyzer, eciu character.isupper() B cTpoke 29 3aMeHuTh Ha character.is-
lower()?

2. Yro Oyzert, eciiu print(translated) B cTpoke 43 3aMeHUTh Ha print (message)?



Bpawaowuminca Ky6

ITOT IIPOEKT IEMOHCTPUPYET Ha dKPaHe IMHAMUYeCKOoe U30-

GpaskeHue BPAIAoIIErocst TPEXMEPHOTO Kyba, UCIob3yst

Tpuronomerpudeckue dyukinu. IIpu sxemanuu Bbl MokeTe

MPUCHOCOOUTH MATEMATHUKY BPAIEHUSI TPEXMEPHON TOUKH
1 (hyHKIMIO 1ine() K COOCTBEHHBIM MPOTPAMMAM.

U XOT$I TEKCTOBBIE CUMBOJIBI OJIOKOB, € TIOMOIIBIO KOTOPBIX MBI Oy-

JIEM PUCOBATH KY6, HE CJIMTITKOM HAaITOMHUHAIOT TOHKKWE IIPAMbBIC TUHUU,

MOI00HbBIE PUCYHKH Ha3BIBAIOTCS Kapkachoi modenvio (wireframe model), mockonbky
BUBYAIM3MPYIOT TOJIBKO pebpa nosepxuocteit obbekTa. Ha puc. 62.1 nokasana kapkacHast
Mozesb KyOa n nkocepsl — npubsmskeHust cepbl, COCTABIEHHON U3 TPEYTOMbHUKOB.

Puc. 62.1. KapkacHele moaenn ans kyba (cresa) u nkocoepsl (cnpasa)
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Mporpamma B gencremm

Ha puc. 62.2 mokazan pe3yJibrat BbITIOJIHEHUS rotatingcube. py.

] CAWINDOWS\systern32\cmd.exe - py rotatingcube.py ] X

Press Ctrl-C to quit. v

Puc. 62.2. KapkacHas moaens ky6a, KOTOpylo HAWA MPOrPAOMMA PUCYET HA 3KPAHE

OnucaHme paboThbl

Haur anroputv cocTouT U3 JIByX OCHOBHBIX COCTABJSIOMUX: (pyHKIUM 1ine () u hyHk-
1y rotatePoint (). Y kyba — BoceMb TOYEK, 110 OZHOM A5 Kaskaoro yria. [IporpaMma
XPaHUT 3TH YIJIbI B BUJIe KOPTEXeH (X, y, z) B ciiucke CUBE_CORNERS. Kpome Toro, atn
TOYKH 3a/Ial0T CBA3M rpaHeil KyOa. [Ipu BpallleHny BceX TOYEK B OAHOM HAIPaBJICHUN
Ha OJIMHAKOBBII yroJI BO3HUKAET MILIIO3Us BpallleHus Kyba.

1. """Bpawatwmitca ky6, (c) dn CseirapTt al@inventwithpython.com

2. [MHamnyeckoe u306paxeHne Bpawatkweroca kyba. Haxmute Ctrl+C gna ocTaHoBa.
3. Kopa pa3smeweH Ha https://nostarch.com/big-book-small-python-projects

4. Terun: 6onbwan, rpadpuxka, matemaTuyeckaa"""
5.
6

7

8

9

. # ITy nporpammy crnepyeT 3anyckaTb B OKHE TepMUHana/KoOMaHAHOW 060104KH.
import math, time, sys, os

10. # 3agaeM KOHCTaAHThI:
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11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
a4,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

PAUSE_AMOUNT = 0.1 # May3a Ha 1/10 ceKkyHabl.
WIDTH, HEIGHT = 80, 24
SCALEX = (WIDTH - 4) // 8
SCALEY = (HEIGHT - 4) // 8
# BblcOTa TeKCTOBbIX A4YeeK B ABa pa3a MnpesbllaeT WUPUHY,
# Tak 4TO 3ajaem MacwTab Mo ocu y:
SCALEY *= 2
TRANSLATEX = (WIDTH - 4) // 2
TRANSLATEY = (HEIGHT - 4) // 2
# (!) MonpobyiiTe 3aMeHUTb 3TO 3HauyeHue Ha '#', wuam '"*',
# wnn ewe KakoW-1Mbo cumBON:
LINE_CHAR = chr(9608) # Cuvson 9608 — [’
# (!) MonpobyitTe O6HYNUTb ABa W3 3TUX 3HaAYeHWi, 4TOGLl BpawaTb Ky6
# OTHOCMTENbHO TOJIbKO OJHOW OCU KOOpAWHAT:
X_ROTATE_SPEED = 0.03
Y_ROTATE_SPEED = 0.08
Z_ROTATE_SPEED = 0.13
# KoopauHaTbl XYZ AaHHaA nporpamMma XpaHUT B CNUCKax, KoopauMHaTy X —
# no uHpekcy @, Y — 1, a Z — 2. I3TU KOHCTaHTbl MOBLILAWT yA0604MTaEeMOCTb
# kopa npu obpaweHun K KoopAaMHaTaMm B 3TUX CNMUCKaX.
X =20
Y=1
Z=2
def line(x1, y1, x2, y2):
"""Bo3BpalwaeT CMNUCOK TOYeK, Nexawux Ha MpAMON Mexay 3aAaHHbIMW TOYKaMU.
Mcnonb3yeT anroputm bpeseHxama. MogpobHee — B cTaTbe Ha
https://ru.wikipedia.org/wiki/Anroputm_BpeseHxama"""
points = [] # ComepXuT TOYKM NPAMON.
# "Steep" o3Ha4aeT, 4TO YKNOH npAmMoi 6Gonbwe 45 rpagycos
# unn mMeHble -45 rpapycoB:
# MNpoBepAeM Ha npeaMeT YacTHOro C/yyad, KOrfa Ha4vanbHaa U KOHeYHaA TOYKM
# ABNAKWTCA B OMNpefesIeHHOM CMbiCNe COCeAHUMM, YTO AaHHaAa QYHKUMA He ymeeT
# xopowo obpabaTeiBaTb, NO3TOMY BO3BpaljaeM 3apaHee MOArOTOBJIEHHbIA CMUCOK:
if (x1 == x2 and y1 == y2 + 1) or (yl == y2 and x1 == x2 + 1):
return [(x1, yl), (x2, y2)]
isSteep = abs(y2 - yl) > abs(x2 - x1)
if isSteep:
# O3TOT anNropuTm ymeeT paboTaTb TO/NbKO C HEKPYTHIMW MpAMbIMU,
# Tak 4TO Jenaem YKJIOH He TakuWM KpyThiM, a MOTOM BO3BpaljaeM 0b6paTHO.
x1, yl = y1, x1 # MeHAem mecTamn x1 u yl
X2, y2 = y2, X2 # MeHAaem mecTamn X2 u y2
isReversed = x1 > x2 # True, ecnu npaAmas uaeT cnpaBa Haneso.
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60. if isReversed: # Mony4Yaem TOYKWM Ha NpAMOM, wAylwel cnpaBa Haneso.
61. x1, x2 = x2, x1 # MeHAem mMecTamMn X1 u x2

62. yl, y2 = y2, yl # MeHAaem mecTamun yl un y2

63.

64. deltax = x2 - x1

65. deltay = abs(y2 - y1)

66. extray = int(deltax / 2)

67. currenty = y2

68. if y1 < y2:

69. ydirection = 1

70. else:

71. ydirection = -1

72. # Bblyucnaem y AnA Kaxaoro X B DTOW MNpAMOWA:

73. for currentx in range(x2, x1 - 1, -1):

74. if isSteep:

75. points.append((currenty, currentx))

76. else:

77. points.append((currentx, currenty))

78. extray -= deltay

79. if extray <= @: # MeHAem y, TOnbKo ecnu extray <= 0.
80. currenty -= ydirection

81. extray += deltax

82. else: # MMony4aem TOYKM Ha NpAMOW, uAyweh cnesa Hanpaso.
83. deltax = x2 - x1

84. deltay = abs(y2 - y1)

85. extray = int(deltax / 2)

86. currenty =yl

87. if yl < y2:

88. ydirection =1

89. else:

90. ydirection = -1

91. # Bbl4MCnAeM y ANA KaX[oro X B 3TOW NpAMON:

92. for currentx in range(x1l, x2 + 1):

93. if isSteep:

94. points.append((currenty, currentx))

95. else:

96. points.append((currentx, currenty))

97. extray -= deltay

98. if extray < @: # MeHsem y, To/Nbko ecnau extray < 0.
99. currenty += ydirection

100. extray += deltax

101. return points

102.

103.

104. def rotatePoint(x, y, z, ax, ay, az):

105. """Bo3BpawaeT kopTex (X, Y, Z) W3 MOBEPHYTbIX aprymeHToB X, Yy, Z.
106.

107. BpaweHue Ha yrnbl ax, ay, az (B pagMaHax) OTHOCUTENbHO Hayana
108. KoopAuHaT @, 0, 0.

109. HanpaBneHua oceill KoopauHaT:

110. -y
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112.
113.
114.
115.
116.

118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.

+-- +X
/

+Z

# Bpallaem OTHOCUTE/IbHO OCU X:
rotatedX = x
rotatedY

X, Y, z = rotatedX, rotatedY, rotatedz

# Bpallaem OTHOCUTE/IbHO OCHU Y:

rotatedX = (z * math.sin(ay)) + (x * math.
rotatedY =y
rotatedZz = (z * math.cos(ay)) - (x * math.

X, Y, z = rotatedX, rotatedY, rotatedz

# Bpallaem OTHOCUTE/IbHO OCU Z:

rotatedX = (x * math.cos(az)) - (y * math.
rotatedY = (x * math.sin(az)) + (y * math.

rotatedz z

return (rotatedX, rotatedY, rotatedz)

def adjustPoint(point):

(y * math.cos(ax)) - (z * math.
rotatedZz = (y * math.sin(ax)) + (z * math.

sin(ax))
cos(ax))

cos(ay))

sin(ay))

sin(az))
cos(az))

return (int(point[X] * SCALEX + TRANSLATEX),
int(point[Y] * SCALEY + TRANSLATEY))

MHpekcol Bcex yrnos B CUBE_CORNERS oTme4eHbl Ha

8---1
/71
2---3 |
| 4-1-5
[/ 1/
6---7"""
CUBE_CORNERS = [[-1, -1, -1], # Touka @
[ 1, -1, -1], # Touka 1
[-1, -1, 1], # Touka 2
[ 1, -1, 1], # Touka 3
[-1, 1, -1], # Touka 4
[ 1, 1, -1], # Touyka 5
[-1, 1, 1], # Touyka 6
[ 1, 1, 1]] # Touka 7

# B rotatedCorners xpaHAaTcsa koopauHaTbl XYZ w3

B CUBE_CORNERS xpaHATCA KoopAuHaTbl XYZ yrnos ky6a.

cnegywuein cxeme:

CUBE_CORNERS

Mpeobpasyem TpexmepHyw Touky XYZ B ABYMepHykw Touky XY, noaxoAauwyw Ana
oTobpaxeHna Ha dKpaHe. [lnA 3TOro mMacwrtabupyem [LaHHYW ABYMEPHYH TOYKY
Ha SCALEX u SCALEY, a 3aTem caBuraem ee Ha TRANSLATEX u TRANSLATEY."""
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162.
163.
164.
165.
166.
167.
168.
169.
17e.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.

185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.

# nocne BpaweHUA Ha rx, ry u rz:
rotatedCorners = [None, None, None, None, None, None, None, None]
# BpaweHue pnA Kaxaow OcCu:

xRotation = 0.0
yRotation = 0.0
zRotation = 0.0
try:

while True: # OCHOBHOW UMK/A MpPOrpamMMmsbl.
# BpalweHue Kyb6a OTHOCUTENIbHO pa3/IMYHbIX OCEeW Ha PasfiMYHbIi yron:
XRotation += X_ROTATE_SPEED
yRotation += Y_ROTATE_SPEED
zRotation += Z_ROTATE_SPEED
for i in range(len(CUBE_CORNERS)):

X = CUBE_CORNERS[i][X]
y = CUBE_CORNERS[i][Y]
z = CUBE_CORNERS[i][Z]

rotatedCorners[i] = rotatePoint(x, y, z, xRotation,
yRotation, zRotation)

# lMony4aeMm TOYKM NUHUI Kyb6a:

cubePoints = []

for fromCornerIndex, toCornerIndex in ((@, 1), (1, 3), (3, 2),

(2, 0), (6, 4), (1, 5), (2, 6), (3, 7), (4, 5), (5, 7), (7, 6),

(6, 4)):
fromX, fromY = adjustPoint(rotatedCorners[fromCornerIndex])
toX, toY = adjustPoint(rotatedCorners[toCornerIndex])
pointsOnLine = line(fromX, fromY, toX, toY)
cubePoints.extend(pointsOnLine)

# W3baBnsemcs oT Ay6MMpYRWMUXCA TOYeK:
cubePoints = tuple(frozenset(cubePoints))

# OTobpaxaem Kyb Ha 3KpaHe:
for y in range(HEIGHT):
for x in range(WIDTH):
if (x, y) in cubePoints:
# OTobpaxaem MNONHbIA 6nOK:
print(LINE_CHAR, end='", flush=False)
else:
# OTObBpaxaem MycToe MpPOCTPaAHCTBO:
print("' ', end=""', flush=False)
print(flush=False)
print('Press Ctrl-C to quit.', end="'"', flush=True)

time.sleep(PAUSE_AMOUNT) # Hebonbwas naysa.

# Oyumwaem >KpaH:
if sys.platform == 'win32':

os.system('cls') # B Windows ana 3Toro cayxuT kKomaHga cls.
else:
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211. os.system('clear') # B macOS u Linux - komaHaa clear.

212.

213. except KeyboardInterrupt:

214. print('Rotating Cube, by Al Sweigart al@inventwithpython.com')

215. sys.exit() # Ecnu HaxaTo codveTaHue knaBuw Ctrl+C — 3aBepwaem nporpammy.

Korza BbI BBe/ieTe NCXOMHBIN KO U 3ayCTUTE €r0 HECKOJBKO pas, MompoOyiiTe mo-
9KCITEPUMEHTHUPOBATH C BHECEHWEM B HETO M3MeHeHU . ten KacaTelbHO BO3MOKHBIX
HeOOJIbITNX UBMEHEHWI BBl HalijleTe B KOMMEHTApHUAX, TIoMedeHHbIX (). MoxkeTe Taksxke
caMu MoMpoOOBATh MPUAYMATh, KaK CEJaTh CIeayoliee:

e wmoauduupoBaTh CUBE_CORNERS 1 KopTexk B cTpoke 184, utoObl co3parh pas-
JINYHBIE KapKaCHbBIE MOJICJIV, HATPUMED MUPAMUJLY U TITTOCKU TTeCTUYTOJTbHUK;

® YBEJIMYUTH KOOPAUHATHI CUBE_CORNERS B 1,5 pasa, uToOBI KyO Bpallaics OKoJIo
IIEHTPa 9KpaHa, a He BOKPYT COOCTBEHHOTO IEHTPA.

UccnepoBaHue nporpammesl

IMompoGyiite HaiiTH OTBETHI HA CJEAYIONINE BONPOCHL. [109KCIIEpUMEHTUPYIITE € 13-
MEHEHHUSIMU KOJ[A U 3aIlyCTUTE IPOrPAMMy CHOBA, YTOOBI YBUIETH, KAK OHU HOBJIHSIIOT
Ha ee paboTy.

1. Yro 6ymer, ecin yaaauTh WK 3aKOMMEHTHPOBATE CTPOKH ¢ 208-i1 10 211-10?

2. Yro Gyzer, eciu KOpTesku B cTpoke 184 samenuts Ha < ((0, 1), (1, 3), (3, 2),
(2, 0), (0,4), (4,5), (5,1))>?



Lapckas urpa Ypa

«Ilapckas urpa Ypa» — urpa 5000-71eTHell 1aBHOCTU U3
Meconoramuu. Apxeosoru obHapy:xuiu ee Ha [lapckom
Kianbuie Ypa Ha fore HbiHelnHero Vpaka Bo BpeMsl pacKo-
ok B 1922-1934 ropax. IIpaBuia, HamoMUHAIONINE TTAPYUCH
(«IBaAIATh TISITh ), OBLIN BOCCO3/IaHBI 1T0 UTPATTBHO T0CKe
(mokaszanHo Ha puc. 63.1) 1 BABUIIOHCKO# TIMHSHON TabInuKe.
YT06bI BHIMTPATH, HY/KHBI KaK y/Iava, TAaK U MACTEPCTBO.

Puc. 63.1. OaHa 13 NATH UrpanbHLIX [OCOK, HaMAEHHbIX Ha Llapckom knaabuuwe B Ype
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JIBa UTPOKa HAYMHAIOT C TIATHIO (DUITKAMU B IOME, TOOEKAAET TOT, KTO NEPBBIT I0BEET
Bce ceMb J10 (hunwuiia. VIrpoku 1o ouepe/iu OpocaioT 4eThipe UrPaIbHbIE KOCTH, TIPEICTAB-
JIIOIIIE COOO0I YeThIPEXKOHEUHBIE IIMPAMUIBI — TETPAdAPBL. Y KaKAO0i KOCTU €CTh ABe
MOMEeYeHHbIe BEPIINHBI, TAK YTO C PABHON BEPOSITHOCTBIO MOKET BBITIACTH TIOMEYEHHAS
WK HelloMeYeHHas BepiiinHa. BMecTo UrpajibHbIX KOCTel B Hallleil urpe UCIoab3yIoTCs
MOHETBI, @ POJIb IIOMEYEHHO BepPIIUHbBI UTpaeT pelika. Kakaas BblaBinasg moMmedyeHHas
BEPIIMHA JJAeT UTPOKY TIPABO MEPEABUHYTH (DUIIKY HA OAHY KJIETKY. ITO 3HAYUT, YTO
MOTEHIMATBHO MOXKHO MEPEIBUHYTH OJ{HY (DUIITKY Ha YEThIPE KJIETKU, XOTsI J[BE — OOJIee
BEPOATHBIN BapUaHT.

Duiiky ABIKYTCS 110 TOKa3aHHOMY Ha prc. 63.2 myTu. B KeTke MOKeT 0JIHOBPEMEHHO
HaXOANUTBCA TOIBKO ofHa dumnika. Ecan ¢umka monazaet Ha moJie, yke 3aHATOe (HUII-
KO IIPOTUBHUKA, TO MOCJEAHS yAausieTcst o0patHo B cBoil oM. Duika, nmonasimast
Ha PO3ETKY MocepeAnie JOCKH, CYUTACTCA 3AMNIIEHHON OT yaanenns. Ecan ske ona
HOIajIaeT Ha JI00YI0 U3 YeTBIPEX OCTAIBHBIX PO3ETOK, TO UTPOKY HPEOCTABIISIETCS
[PaBo JOMOJHUTEIBHOTO X0/4a. B Hammeil urpe s npejcrasienust duiiek GyayT uc-
nosb30Bathest 6yksel X 1 O.

Home Goal

Home Goal

Puc. 63.2. MNyTtb du1wek Mrpokos oT foma A0 GUHMLWIA

Ha stom Bugeo YouTube-6sorep Tom Ckorr (Tom Scott) u kypatop Bpuratckoro my-
sest Upsun @unkenp (Irving Finkel) o6cysxnator «Ilapckyio urpy Ypas: https://www.
youtube.com/watch?v=WZskjLq040I.
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Mporpamma B gencremm
PesyiibraT BBIIOJIHEHMs royalgameofur. py BBITJISIAUT CJAEAYIOUIMM 00pa3soM:

The Royal Game of Ur, by Al Sweigart

--COKpaweHo- -
XXXXXXX e
Home Goal
\V N
+----- +----- +----- +--V--+ A i +
[*  *< < < | [*  *< |
[****h|  g|  f| e [***xe] s
+--V--4----- +----- +----- +----- +----- +---=- +--"--4
I I I (i I I I I
| > > Sk Ky > > > |
I il 4l k[****1] ~— m[ n|l o  pl
e +----- +----- +----- +----- +----- +--V--+
[*  *< < < I [*  *< I
[=eexd] el bl [#xxe] ]
+----- +----- +----- +--N--t +--V--4----- +
" \
Home Goal
0000000 ...

It is O's turn. Press Enter to flip...

Flips: H-H-H-H Select token to move 4 spaces: home quit
> home

0 landed on a flower space and gets to go again.

Press Enter to continue...

- -COKpaueHo- -

OnucaHme paboThbl

[Tomo6HO TpoeKTy 43, KiIeTKU Ha J0CKe, HaprucoBaHHOI ¢ momornbsio ASCII-rpaduku,
MOMeYeHbl OYKBaMU OT a 710 t. BpoCcHB KOCTH, UTPOK MOKET BBLIOPATH KJIETKY CO CBOEH
dbuIKoit, 4TOOBI TOITH €10, 1160 BHIGPATh home, YTOOBI HAUATH XOAUTH (QUIITKON U3 JOMa
Ha jocky. /locka B rmporpamme IpejcTaBjieHa ¢ IIOMOIIBIO aCCOIMAaTUBHOTO MacCHBa
C KJIIo4aMHu OT 'a’' /10 't' u3HauyeHudaMu ‘X' 1 '0" g cbmHeK (I/I ' ' LIS I CThIX KJIETOK).

Kpowme Toro, B 9TOM accoliuaTuBHOM MacCUBe eCThb KJtouun ' x_home', 'o_home', 'x_goal'
" 'o_goal', 3HaYEHUAMU /I KOTOPBIX CIIy’KaT CTPOKU U3 CEMU CHMBOJIOB, OTPAsKAIOIIIEe
3aI0JHEHIE JOMOB U (PUHUTIHBIX 1Tosiel. CUMBOJIBL 'X' 1 '0' B 9TUX CTPOKOBBIX 3HAYE-
HUSTX 0003HAYAIOT (DUIIKK B IOMe Wi Ha (QUHUIIE, a ' . ' 0603HAYAET HE3AHSITOE MECTO.
ODyukuus displayBoard() oroOpaskaer 3TH CTPOKOBbIE 3HAYEHUSI U3 CEMH CHMBOJIOB
Ha 9KpaHe.
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1. """Uapckas urpa Ypa, (c) dn CseitrapT al@inventwithpython.com
2. WUrpa 5000-neTHeil gaBHOCTM M3 MeconoTamuu. [IBa urpoka 6bHT QUKW
3. Apyr Apyra, CTpemMACb AOCTUYb GUHMWA.
4. MoppobHee — B cTaTbe Ha https://ru.wikipedia.org/wiki/Uapckana_urpa_Ypa
5. Koa pa3smeweH Ha https://nostarch.com/big-book-small-python-projects
6. Teru: 6onbwasa, HacTONbHAA Wrpa, urpa, AAA ABYX UIpoOKOB
7. """
8.
9. import random, sys
10.
11. X_PLAYER = 'X'
12. O_PLAYER = 'O’
13. EMPTY = ' '
14.
15. # 3agaemM KOHCTAHTbl AN MEeTOK KNeTOK JOCKM:

VU S BEDRMDMDMDIEMDEDEDREDREWWWWWWWWWWNNNNNNNNNNERERRER
NFPOUOUOMNIOUDRAWNREPOOUONAOUPRAWNREOWOUONOUEAWNREOOWLOWNO®O

. X_HOME = 'x_home'
. O_HOME = 'o_home'
. X_GOAL
. O_GOAL = 'o_goal’

'x_goal'

. # KneTku JOoCKM cneBa HanpaBo, CBepXy BHU3:
. ALL_SPACES = 'hgfetsijklmnopdcbarq'
. X_TRACK = 'HefghijklmnopstG' # (H
. O_TRACK = 'HabcdijklmnopgrG'

o3HayvaeT [loM, G o3HayaeT OUHWW.)

. FLOWER_SPACES = ('h', 't', '1', 'd', 'r")
. BOARD_TEMPLATE = """
{} {3
Home Goal
V Ay
R +----- +----- +--V--+ B +
{3 * {3 < {3 < {3 | [* {3 *<
[****h| — g|  f| el [****t] 5]
N i A b +----- +----- +----- +----- +----- +--"--4
| | | | x| | | | |
[ > > O > 3> {3 >
I il 31 kl****1]  m| nl o pl
o Fomteeteena- +----- +----- +----- +----- +----- +--V--+
[ {r *< {3 < {3 < {} | |* {} *<
[****+d| |  b| al [****p|  ql
R +----- +----- +--N--t E R +
n \%
Home Goal
{} {3
. def main():
print('''The Royal Game of Ur, by Al Sweigart
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53.

54. This is a 5,000 year old game. Two players must move their tokens

55. from their home to their goal. On your turn you flip four coins and can
56. move one token a number of spaces equal to the heads you got.

57.

58. Ur is a racing game; the first player to move all seven of their tokens
59. to their goal wins. To do this, tokens must travel from their home to
60. their goal:

61.

62. X Home X Goal
63. \% n

64. +---+---+---+-V-+ R
65. |v<<<ecccccc<<< | | ~<]<< |
66. v | | | | [

67. +V--t---d-mmdmm oo oot
68. [>>>>555555555555555555555555> 0 |
69. [>>>>5555555>5555555>5555555>>v |
VR A e R s EEEL TE RS SEEE TAVES S

2 o I R | v
72. | r<cccccccc<cc< | | vec<< |
73, 4---4---4---4-"-+ +-V-+---+
74. n \

75. O Home 0 Goal
76.

77. If you land on an opponent's token in the middle track, it gets sent
78. back home. The **flower** spaces let you take another turn. Tokens in

79. the middle flower space are safe and cannot be landed on.''")
80. input('Press Enter to begin..."')
81.

82. gameBoard = getNewBoard()

83. turn = O_PLAYER

84. while True: # OCHOBHOW LMKA WUIpbl.
85. # lMepemeHHble ANA 3TOro xopa:
86. if turn == X_PLAYER:

87. opponent = O_PLAYER

88. home = X_HOME

89. track = X_TRACK

90. goal = X_GOAL

91. opponentHome = O_HOME

92. elif turn == O_PLAYER:

93. opponent = X_PLAYER

94. home = O_HOME

95. track = O_TRACK

96. goal = O_GOAL

97. opponentHome = X_HOME

98.

99. displayBoard(gameBoard)

100.

101. input('It is ' + turn + '"\'s turn. Press Enter to flip...')
102.

103. flipTally = ©
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104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.

123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.

153.
154.

print('Flips: ', end="")
for i in range(4): # MoabpacbiBaeM 4YeTblpe MOHETbI.
result = random.randint(e, 1)

if result ==

print('T', end="") # Peuwka.
else:

print('H', end="") # Open.
if i 1= 3:

print('-', end=""') # Pasgenutenb.
flipTally += result
print(* ', end="")

if flipTally == @:

input('You lose a turn. Press Enter to continue...")

turn = opponent # MNepexon XxoAa K ApYromy Mrpoky.
continue

# Mpocum urpoka cpenatb Xon4:
validMoves = getValidMoves(gameBoard, turn, flipTally)

if validMoves == []:
print('There are no possible moves, so you lose a turn.')
input('Press Enter to continue...')
turn = opponent # MNepexon XxoAa K ApYromy Mrpoky.
continue

while True:
print('Select move', flipTally, 'spaces: ', end='")

print(" '.join(validMoves) + ' quit')
move = input('> ').lower()
if move == 'quit':
print('Thanks for playing!")
sys.exit()

if move in validMoves:

break # Bbixog M3 uukna nocne Bbibopa AOMYCTUMOro XoA4a.

print('That is not a valid move.')
# Mpon3BoAMM BbIGpaHHbI XO4 Ha Jocke:
if move == 'home':

# EcnuM xop AenaeTcA M3 OOMa, BblMWUTaeM COOTBETCTBYyMWLee

# Konm4ecTBO dUweK:

gameBoard[home] -= 1

nextTrackSpaceIndex = flipTally
else:

gameBoard[move] = EMPTY # Ouuwaem kneTKy, W3 KOTOpPOW AeNancsa Xoa.

nextTrackSpaceIndex = track.index(move) + flipTally

movingOntoGoal = nextTrackSpaceIndex == len(track) - 1
if movingOntoGoal:
gameBoard[goal] += 1



330 MpoekT 63. Llapckas mrpa Ypa

155. # lpoBepaem, He BbIUrpans /M UFPoOK:

156. if gameBoard[goal] == 7:

157. displayBoard(gameBoard)

158. print(turn, 'has won the game!')

159. print('Thanks for playing!")

160. sys.exit()

161. else:

162. nextBoardSpace = track[nextTrackSpaceIndex]

163. # MpoBepaeM Hann4yue B KneTke QUWKKM OMMOHEHTa:

164. if gameBoard[nextBoardSpace] == opponent:

165. gameBoard[opponentHome] += 1

166.

167. # 3aHoCuM QUWKY Urpoka B KNETKY, B KOTOpYW Mpou3BeAeH XOn4:
168. gameBoard[nextBoardSpace] = turn

169.

170. # MpoBepsaem, nonan M UrpoK Ha po3eTKy, a 3HA4YUT, MOXeT XOAUTb CHOBa:
171. if nextBoardSpace in FLOWER_SPACES:

172. print(turn, 'landed on a flower space and goes again.')
173. input('Press Enter to continue...')

174. else:

175. turn = opponent # MNepexon xoAa K ApYromy Mrpoky.
176.

177. def getNewBoard():

178. n

179. Bo3BpawaeT accouMaTUBHbIi MAacCUB, OTpaXawwuii COCTOAHWE [OCKU.
180. Kno4amu cnyxaT CTPOKOBble 3HAYEeHUs MEeTOK KNeTOK, 3HavyeHua —
181. X_PLAYER, O_PLAYER wnun EMPTY. Takxe COAepXWUT CYeTYMKU KOoan4yecTBa
182. dvwek B AoMe U Ha OuHMWe AnA 06OUX UIPOKOB.

183. n

184. board = {X_HOME: 7, X_GOAL: ©, O_HOME: 7, O_GOAL: @}

185. # B Ha4vane urpbl BCe KNETKU MYyCThl:

186. for spacelabel in ALL_SPACES:

187. board[spacelLabel] = EMPTY

188. return board

189.

190.

191. def displayBoard(board):

192. """OTobpaxaeT urpasbHykl AOCKY Ha 3kpaHe."""

193. # O4yvwaeT dKpaH NyTem BbIBOJA MHOXECTBA CHUMBOJIOB HOBOW CTPOKH,
194. # penas cTapyw AOCKY HeBMAMMOW ANA nonb3oBaTend.

195. print('\n' * 60)

196.

197. xHomeTokens = ('X' * board[X_HOME]).ljust(7, '.")

198. xGoalTokens = ('X' * board[X_GOAL]).ljust(7, '.")

199. oHomeTokens = ('0O' * board[O_HOME]).ljust(7, '.")

200. oGoalTokens = ('0O' * board[O_GOAL]).ljust(7, '.")

201.

202. # lobaBnAaemM CTPOKOBble 3Ha4YeHWs Ans 3anofHeHus BOARD_TEMPLATE
203. # no nopAaaky cnieBa HanpaBO, CBepxy BHU3.

204. spaces = []

205. spaces.append(xHomeTokens)
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206. spaces.append(xGoalTokens)

207. for spacelabel in ALL_SPACES:

208. spaces.append(board[spaceLabel])

209. spaces.append(oHomeTokens)

210. spaces.append(oGoalTokens)

211.

212. print (BOARD_TEMPLATE. format(*spaces))

213.

214.

215. def getValidMoves(board, player, flipTally):

216. validMoves = [] # KneTku ¢ duwkamu, CnoCo6HbIMU ABUraTbCA.
217. if player == X_PLAYER:

218. opponent = O_PLAYER

219. track = X_TRACK

220. home = X_HOME

221. elif player == O_PLAYER:

222. opponent = X_PLAYER

223. track = O_TRACK

224. home = O_HOME

225.

226. # MpoBepsaem, MOXeT N UrpoK NONTU OUWKOW M3 JoMma:

227. if board[home] > © and board[track[flipTally]] == EMPTY:
228. validMoves.append("home")

229.

230. # MpoBepsieM, B KakKUX KJieTKaX e€CTb (UWKK, KOTOPbIMA UIFPOK MOXET MOWTH:
231. for trackSpaceIndex, space in enumerate(track):

232. if space == 'H' or space == 'G' or board[space] != player:
233. continue

234. nextTrackSpaceIndex = trackSpaceIndex + flipTally

235. if nextTrackSpaceIndex >= len(track):

236. # Heobxogumo cpenaTb Xxof TaK, 4YTObObl He MepeckoYuTb
237. # QUHUWHYKW KNeTKy, MHayYe XOAUTb Henb3A.

238. continue

239. else:

240. nextBoardSpaceKey = track[nextTrackSpaceIndex]
241. if nextBoardSpaceKey == 'G':

242. # I3Ta ¢uwka MOXeT YWTU C [JOCKM:

243, validMoves.append(space)

244, continue

245, if board[nextBoardSpaceKey] in (EMPTY, opponent):

246. # CoenaTb X044 B 3alWMWEHHYW CPefHIn KJAeTKY MOXHO,
247. # TONbKO ecnu OHa nycTa:

248. if nextBoardSpaceKey == 'l' and board['l'] == opponent:
249. continue # Mponyckaem xoA, KneTkKa 3awuweHa.
250. validMoves.append(space)

251.

252. return validMoves

253.

254.

255. if __name__ == '__main__':

256. main()
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UccnegoBaHne nporpammal

[TonpobyiiTe HAlTH OTBETHI Ha CJeAyIONINE BOTIPOCHI. [109KCIIepUMEHTUPYITE ¢ 13-
MEHEHUSAMHU KOJa U 3aIlyCTUTE TIPOrPaMMy CHOBA, YTOObI YBHU/IETh, KaK OHU MOBJIHSIIOT
Ha ee paboTy.

1. Yro Gyzert, eciin nextTrackSpaceIndex == len(track) - 1 B cTpoke 152 3aMeHUTDH
Ha nextTrackSpaceIndex == 17

2. Yro Oyner, ecin result = random.randint(@, 1) B ctpoke 106 3ameHuTH Ha
result =17

3. Kakas omunbka BosHukHer, eciiv board = {X _HOME: 7, X_GOAL: @, O_HOME: 7,
0_GOAL: @} B cTpoke 184 3amenuTh Ha board = {}?



CemuncermeHTHbIN moaynb
MHANKALUM

CemucerMeHTHBIN MOy b nHAUKAMT — LCD-KOMTIOHEHT,
HCTIOJIB3YEMBbIH JIJIsT OTOOPasKEHNUST YHCesT B KADMaHHBIX KaJlb-
KyJISITOPax, MUKPOBOJTHOBBIX ITeYaxX M MPOYNX MEJKUX 3JIeK-
TPOHHBIX ycTpoiicTBaX. C MOMOIIBIO PA3JINYHBIX COYETAHUIA
ceMu OTpe3Konoo0HbIX cerMerToB Ha LCD ceMucerMenTHbBIN
MOJLYJIb UHIUKAIIMY MOKeT 0ToOpaxkath 1udpst ot 0 10 9. Bbi-
TJISIISIT OHY CJIEYIOTITM 00pasoM:

[IpeumyiiecTBO 3TOI TPOTPAMMBI COCTOUT B TOM, UTO IPYTHUE MPOrPAMMbI MOTYT M-
MOPTUPOBATH ee B Buie MoayJid. [Ipoextsr 14 u 19 umnoprupyior ¢aiisn sevseg. py
1 10JIb3yIoTest ero yHkimeil getSevSegstr (). IogpobHee 0 ceMUCErMEHTHBIX MOJLY-
JISIX UHAWKAIIUY U TIPOYUX UX BUJIAX MOKHO ITIPOUYUTATD B cTaThe « Bukumenuns: https://
ru.wikipedia.org/wiki/CeMucerMeHTHbIN_MHAMKATOP.

Mporpamma B gencreum

ITpu HerocpeaCTBEHHOM 3aIlyCKe IIPOrPaMMBbl, OyAyYr MOLYJIEM, Sevseg. py I€MOHCTPH-
PYeT Ha SKpaHe IPUMEPbI TeHePUPYEeMbIX IUdpP. BBIMISAUT 9T0 ceayommumM 00pasoM:
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This module is meant to be imported rather than run.
For example, this code:
import sevseg
myNumber = sevseg.getSevSegStr(42, 3)
print(myNumber)

Will print 42, zero-padded to three digits:

OnucaHme paboThbl

Caavaa CI)yHKHI/IH getSevSegStr‘() CO3/JIA€T CIITMCOK M3 TPEX CTPOKOBDBIX 3H&‘1€HI/IfI,
COOTBETCTBYIONNUX BEPXHEH, cpe/iHell U HIKHEH cTpoke Tudp. B cTpokax ¢ 27-i mo
75-10 COMEPIKUTCS [IMHHBIN MTePevYeHb orepaTtopoB if-elif mus Bcex nudp (a Takke
JIECITUYHOM TOUKHU U 3HAKA MUHYC), JIJISI KOHKATEHAI[UN YacTel OT/ebHbIX IIUMP B 3TH
CTPOKOBBIE 3HaUeHUs1. B cTpoke 84 9TU TpU CTPOKOBBIX 3HAYEHUST OOBEJUHAIOTCS C CUM-
BOJIOM HOBOU CTPOKHM 1 BO3BpalIalOTCA ('l)yHKHI/Ieﬁ B BUJI€ MHOTOCTPOYHOTO CTPOKOBOT'O
3HAYEHUS, TOAXOSAIIETO0 /7T TTepeiaurt (DYyHKITH print().

1. """Sevseg, (c) 2n Ceeirapt al@inventwithpython.com
2. CemMUCerMeHTHbI MOAYNb WHAMKALWMM, UCMO/Nb3yeMblid B mporpammax "06paTHblit
3. otcyeT" u "Uudpposble yach"
4. NoppobHee — B cTaTbe https://ru.wikipedia.org/wiki/CemucermeHTHbIVi_MHAWKATOP
5. Koa pa3smeweH Ha https://nostarch.com/big-book-small-python-projects
6. Teru: kopoTkas, moaynb"""
7
8
9

"""CeMMCermMeHTHbIi UHAUKATOpP, CermeHTbl 0603Ha4veHbl 6ykBamu oT A go G:
A

10.

| | Bce uudpbl, oTOBpaxaemble Ha CEMUCErMeHTHOM WHAMKATope:
11. F B o o -
12. |_G_| N (Y I Y U O (N O B
13. | I 1 = (R U O
14. E C
15. |_b__|"""
16.
17.
18. def getSevSegStr(number, minWidth=0):
19. """Bo3BpawaeT CTpPOKOBOE 3HayeHue ANA UUPpbl HA CEMUCETMEHTHOM
20. nHamkaTope. Ecau Bo3Bpalwaemoe CTpPOKOBOEe 3HaveHue MeHblwe minWidth,
21. OHO JonosnHseTcs Hynsmm. """
22. # Npeobpasyem 4MCNO B CTPOKOBOE 3HAYeHWe Ha cay4vail, ecan 3To He int wawu
23. # He float:
24. number = str(number).zfill(minWidth)
25. rows = ["', "', "']
26. for i, numeral in enumerate(number):
27. if numeral == '.': # Bu3yanusupyem [LeCATUYHYHW TOYKY.
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

rows[0] +=
rows[1] +=
rows[2] +=
continue
elif numeral =
rows[0] +=
rows[1] +=
rows[2] +
elif numeral
rows[0] +
rows[1] +=
rows[2] +=
elif numeral
rows[0] +
rows[1] +=
rows[2] +
elif numeral
rows[0] +
rows[1] +=
rows[2] +=
elif numeral
rows[0] +
rows[1] +=
rows[2] +
elif numeral
rows[0] +
rows[1] +=
rows[2] +=
elif numeral =
rows[0] +=
rows[1] +=
rows[2] +=
elif numeral =
rows[0] +=
rows[1] +=
rows[2] +=
elif numeral =
rows[0] +=
rows[1] +=
rows[2] +=
elif numeral =
rows[0] +=
rows[1] +=
rows[2] +=
elif numeral =
rows[0] +=

# MNponyckaem MecTo Mexay uudpamu.

||
[
'9':

rows[1] += "|__|"’

rows[2] +=

# BblBOAMM 3HaK MUHYycCa:

Busyanusupyem

Busyanusupyem

Busyanusupyem

Busyanusupyem

Busyanusupyem

Busyanusupyem

Busyanusupyem

Busyanusupyem

Busyanusupyem

Busyanusupyem

# [lobaBnsiem npoben (Ans NpoCcTpaHCTBa Mexay uuppamu),
# ecnm 3Ta umdpa — He nocnepHan:
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79. if i != len(number) - 1:
80. rows[0] += ' '

81. rows[1] += ' '

82. rows[2] += ' '

83.

84. return '\n'.join(rows)

85.

86. # Ec/nM 3Ta nporpamMma He MMMNopTupyeTcA, a 3anyckaeTca, oTobpaxaem 4ucno
87. # oT © po 99.

88. if __name__ == '__main__":

89. print('This module is meant to be imported rather than run.")
90. print('For example, this code:")

91. print("’ import sevseg')

92. print("’ myNumber = sevseg.getSevSegStr(42, 3)')

93. print("' print(myNumber)")

94. print()

95. print('...will print 42, zero-padded to three digits:')
96. print(" __ "

97. print("| | [_| _I")

98. print("|_| 1"

Korma BbI BBemeTe MCXOMHBIN KO 1 3aMYCTUTE €T0 HECKOIBKO pa3, MompobyiiTe 1mo-
9KCIIEPUMEHTHPOBATH C BHECeHUeM B Hero uaMenenuil. Mokere Takyke caMu IIOIIPO-
6OBaTDH MPUAYMATD, KaK CAEMATh CIeAyIOTIee:

® co3jaiiTe HOBbIE MPUMTHI s UGP, HATPUMED UCTOJb3YIONKE MATh CTPOK
BMECTO TPEX U CUMBOJI OJI0Ka, BO3BpalllaeMblil chr(9608);

® [IpoYMTaiiTe B cTaThe «BUKUIIEMN» 0 CeMUCErMEHTHBIX MHIUKATOPAX, KaK 0TO-
GpakaTh OYKBBI, 1 06aBbTE 9TY BO3MOKHOCTD B Sevseg. py;

® TIpoumnTaiiTe B cTaThe « Bukumeauns https://en.wikipedia.org/wiki/Sixteen-segment_
display o mecTHa/IIaTUCETMEHTHBIX WHIMKATOPAX M CO3/[aliTe MO/YJIb sixteen-
seg. py [l TeHepaIlly YrCes B 3TOM CTHUJIE.

UccnepgoBaHue nporpammal

ITonpoGyiite HaiiTk OTBETHI HA CJEAYIOIINE BONPOCHL. I10dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHUsIMU KOJIa U 3aIlyCTUTE IIPOrPaMMy CHOBA, UTOObI YBUIETh, KAK OHU TIOBJIASIOT
Ha ee paboTy.

1. Yro Gyzer, ecm copepsKaliue ouH pobesi CTPOKOBbIE 3HaYeHUs B CTPOoKax 80,
81 u 82 3ameHuUTh Ha MTyCThIe CTPOKOBBIE 3HAUEHUST ?

2. Yro Oyzet, ecii apryMeHT TI0 yMoJiuaHuio minWidth=0 B cTpoke 18 3aMeHUTH Ha
minWidth=87



KoBep m3 «CusstHns»

lefictBue «CustHUS», ICUXOJOTUIECKOTO (hUJIbMA YKACOB

1980 roma pexuccepa Cranm KyOpuka, IpOUCXOAnUT B Ha-

cesleHHOM TIpuapakamu oTese «OBepayks. [llecTuyrombHbIi

Y30P KOBpa JIAHHOTO OTEJIT — HeOTheMJieMasi YacTh 9TOTO 3Ha-

MmenuToro gpuibMa. Ha koBpe n300pakeHbl IepeMeKaiomuecs

U TIepeIIeTeHHbIE MEeCTUYTONbHUKH, TUITHOTHYeCKUH 3 dexT

KOTOPBIX HIeaIbHO TOAXOUT JIJIsl TAKOro HepBHOTO (usibma. Ko-

POTKast MporpaMMa U3 3TOT0 MPOEKTa, AHAJOTIHAS TIPOTPAMMe MTPOeKTa 35, BHIBOAUT
3TOT MOHOTOHHBIH Y30p Ha 9KpaH.

OrMeuy, YTO B 9TOM [TPpOrpamMMe UCIIONb3YI0TCA HepOpMaTHPOBAHHbBIE CTPOKU, B KOTOPBIX
OTKPBIBAIOIIAS KaBBIUKA MPEBApsIeTcst GYKBON r B HUZKHEM PETUCTPE, TI0ITOMY 0OpaTHbIE
KOCbBI€ YePThbl HEe MHTEPIPETUPYIOTCA KaK CUMBOJIbI 9KPAHUPOBAHUSL.
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Mporpamma B gencremm
Pesynprar Bointosinenus shiningcarpet. py BBITTISAIUAT CIAEAYIOIIUM 06pa30M:

S W VO VA N W V2N W W VS N O VA W W NV AR W WO A
VU W N2 W N WA U O VN U W NN W N W W W N A

AUAWAN / N\ / N\ / N\ / N\ / N\ /
[ N N\ N\ N\ N\
S N NN NN\
_/ 17\ VAVAV AR VAVAV A VAVAV A VAVAVARN /N
S N VO VA N W V2N W W VS N O VA W WO NV AR W WO A
VU W N/ W N WA U VO VN U W NN W N W W U W A
AUAWAN / N\ / N\ / N\ / N\ / N\ /
[ N NN\ N\ N\
S N NN NN\
_/ 17\ VAVAV AR VAVAV AR VAVAV A VAVAVARN /N
NN NN\ NN\ NN NN NN\
VU W N/ W N WA U VO VN U W NN W N W W U N A
AUAWAN / N\ / N\ / N\ / N\ / N\ /
/17 \_/ /T __\_/ 1/ \_/ 1/ \_/ 1/ \_/ /7 \_

S N NN NN\
_/ 17\ VAVAVAR VAVAV AR VAVAV A VAVAVARN /N

OnucaHme paboThbl

Cospanue 1mo06HO# porpaMMbl (UM AHAJIOTIHYHOTO e TPOeKTa 35 ) HAUMHAETCST HE C Ha-
TIMCAHST KOJIA, & C PICOBAHNST MO3ANYHBIX M300pAKEHNIT B TEKCTOBOM pPelakTope. A Kora
y30p OyeT HaprucoBaH, MOKHO Oy/IeT pa3buTh €ro Ha MeTHUAIIIE 2TeMEHTHI MO3ANKIA:

NN\
VN A\

A\
/7 ___

\ /
/ \_
/1] N\

YAl

[Tocste KOMMPOBAHKS W BCTABKM HTOTO TEKCTA B MCXOMHBIN KO MOXKHO Oy/IET HATIHCATD
1 OCTAJIGHYIO YacTh TIPOTPaMMBL. J[JIsT CO3aH st IPOrpaMMHOTO 0OECTIEYEHHST HEIOCTATOUHO
TIPOCTO CECTh M HAMMCATD KOJ[ OT Havasia 110 KoHiia. JIio6oit mpodeccroHambHbIi paspaboT-
yuk 1O mpoxouT yepes HECKOJIbKO UTEPALNI UCIIPABJIEHUS OIPEX0B, 9KCIIEPUMEHTOB
n oTnaaku. KOHEUHbIH pe3ysibraT MOKET COCTOSITh BCETO U3 JIEBATH CTPOK KOJIA, HO Ma-
JIEHbKAS TIPOTPAMMA BOBCE HE O3HAYAET, UTO B €€ CO3/IaHNe ObLIO BIOKEHO MAJIO YCUITHI.

1. """KoBep u3 "Cuanua", (c) 3n Ceeirapt al@inventwithpython.com

2. BbIBOAMT Ha 3KpaH MO3aWyHbil y30p KoBpa M3 ¢uabma “"CuAHune"

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
4. Terun: Kpowe4Haa, ANA HayYuHawwmx, rpapuka"""
5

6

7

. # 3apaem KOHCTaHThHI:
. X_REPEAT = 6 # Konun4ecTBO A4YeeK MO roOpu3OHTaNM.
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8. Y_REPEAT = 4 # Konum4yecTBO A4eeKk Mo BepTuKaiu.

9.

10. for i in range(Y_REPEAT):

11.
12.
13.
14.
15.
16.

print(r'_
print(r’

print(r’
print(r’

NN\
NN\
print(r'\ \ \
print(r'/ / / ___
!/ _
_ /] N\

/

/7
U
\_

X_REPEAT)
X_REPEAT)
X_REPEAT)
X_REPEAT)
X_REPEAT)
X_REPEAT)

UccnepoBaHme nporpammel

YT0o6bI MOMTPAKTUKOBATHCS, TIOTTPOOYIITE CO3MATD CIAEMYIONIHE Y30PDI:

(€
NC N
(€
NC N
(€ )«
NC N

/ __\

\__// VA

\|

—

)(C )
NC N(
)(C )
NC N(
)(C
NC (C

¢ )
¢ I)(

¢ I)(
\_/ /

~ -~ -~ -~ —
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N N SN N o

—

/ AN
Vv

I() Ol
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)W 1o

Ol

\

\__

\/\
v/
1O Ol
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\ W/
1O Ol
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MpocTton wundp NOoACTAHOBKM

Harur mpocroii miudp moAcTaHOBKU 3aMeHIET OJHU OYKBbI
npyrumn. [lockonpky cymectByeT 26 BO3MOKHBIX MO/~
CTAaHOBOK JIJIst OYKBBI A, 25 BO3MOKHBIX MOJICTAHOBOK JIJIsI
6ykBbl B, 24 — aust C 1 1. 1., 06liiee KOJUYECTBO BO3MOK-
HBIX KJIIOYeil cocrasiiser 26 x 25 x 24 x 23 x ... x 1, T0 eCTh
403291 461 126 605 635 584 000 000 katoueit! CanirkoMm MHOTO,
4TOOBI X MOKHO OBLIO 1epebparh NpsAMbIM 1epefoPoOM fake Ha
CYTIEPKOMITbIOTEPE, TI0OATOMY METOJL B3JIOMA, IPE/ICTABJIEHHBIN B TPOEKTE 7, JITIST 9TOTO
npocrtoro nmmdpa He nopoiaer. K coxkaneHnio, KoBapHbIE 3JI0YMBIIIJIEHHUKNA MOTYT
BOCIIOJIb30BAThC U3BECTHBIMU C1abbIMK MecTaMu mrdpa i ero B3jaoMa. Eciu Bam
XOTeJIOCh Obl y3HaTh GOJIbIINE O MUdPaxX U METOAAX UX B3JIOMAa — MOJKETE IPOYNTAThH
Mmoto kuury Cracking Codes with Python.

NS,
N

]

Mporpamma B gencreum
PesyJibrar BoiojiHeHus simplesubcipher. py BBITISANT CJAELYIOMIAM 0OPa3oM:

Simple Substitution Cipher, by Al Sweigart

A simple substitution cipher has a one-to-one translation for each
symbol in the plaintext and each symbol in the ciphertext.

Do you want to (e)ncrypt or (d)ecrypt?

> e

Please specify the key to use.

Or enter RANDOM to have one generated for you.

> random
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The key is WNOMTRCEHDXBFVSLKAGZIPYJQU. KEEP THIS SECRET!
Enter the message to encrypt.

> Meet me by the rose bushes tonight.

The encrypted message is:

Fttz ft nq zet asgt nigetg zsvhcez.

Full encrypted text copied to clipboard.

Simple Substitution Cipher, by Al Sweigart

A simple substitution cipher has a one-to-one translation for each
symbol in the plaintext and each symbol in the ciphertext.
Do you want to (e)ncrypt or (d)ecrypt?

>d

Please specify the key to use.

> WNOMTRCEHDXBFVSLKAGZIPYJQU

Enter the message to decrypt.

> Fttz ft nq zet asgt nigetg zsvhcez.

The decrypted message is:

Meet me by the rose bushes tonight.

Full decrypted text copied to clipboard.

OnucaHme paboThbl

TMosurust kask 101 13 26 OYKB KJIFOYa COOTBETCTBYET OYKBe aihaBUTa Ha TOU JKE MO3UTIN
(puc. 66.1).

ABCDEFGHI JKLMNOPQRS TUVWXYZ
TT0T00000000000000002000000
WNOMTRCEHDXBFVSLKAGZIPYJQU

Puc. 66.1. lUudposaHne BykB andaBuTa ¢ nomolbio kawoud, HaumHaiowerocs ¢ WNOM.
Ons pacwndpposku sameHnTe ByKBbI BHM3Y COOTBETCTBYIOWMMMU BYKBAOMU BBEPXY

[Ipu uctosbzoBanuu 3TOro Kiaova 6yksa A mudpyercs 6yksoit W (a pacimndpoban-
nag W nipespaimaercs B A), B — N u 1. 1. [lepementbie LETTERS 1 key TPUCBanBaiOTCs
nepeMeHHbIM charsA 1 charsB (uim Hao6opoT pu paciudposke). Bee cuMBosibt co-
00IIIeHUsT B charsA 3aMeHSTIOTCST COOTBETCTBYIOIUMU CUMBOJIAMU U3 charsB JJIsT 10Ty -
YEHUsT UTOTOBOTO TIPE0OPA3ZOBAHHOTO COOBIICHUS.

1. """MNpocToit wndp noactaHoBku, (c) In CeeirapT al@inventwithpython.com
2. MpocToit wpp NOACTAHOBKM C B3aWMHOOAHO3HaYHbIM Mpeobpa3oBaHWeM BCeX

3. CUMBOJIOB OTKPHITOro U 3awndpoBaHHOrO TekcTa.

4. MoppobHee — B cTaTbe Ha https://ru.wikipedia.org/wiki/lWndp_noacTaHoBKM
5. Koa pa3smeweH Ha https://nostarch.com/big-book-small-python-projects

6. Teru: kopoTkada, Kpuntorpapua, matematudeckas"""

7

8

9

. import random
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10. try:

11. import pyperclip # pyperclip konupyeT TekcT B 6ydep obmeHa.

12. except ImportError:

13. pass # Ecnu pyperclip He ycTaHOBneHa, Hu4yero He fenaem. He npobnema.
14.

15. # Bce BO3MOXHble CUMBOJbI ANA WWPpPOBAHUA/AeWNPPOBKM :
16. LETTERS = 'ABCDEFGHIJKLMNOPQRSTUVWXYZ'

17.
18. def main():
19. print('''Simple Substitution Cipher, by Al Sweigart

20. A simple substitution cipher has a one-to-one translation for each
21. symbol in the plaintext and each symbol in the ciphertext.''")
22.

23. # CnpawuBaem y nonb3oBaTenA, XOYeT /M OH wWuppoBaTb WAM pacwndpoBbIBATH:
24. while True: # lMoBTOpAeM BOMpoc, MoKa Monb3oBaTeNb He BBedeT e uan d.
25. print('Do you want to (e)ncrypt or (d)ecrypt?')

26. response = input('> ').lower()

27. if response.startswith('e'):

28. myMode = ‘encrypt’

29. break

30. elif response.startswith('d'):

31. myMode = ‘'decrypt’

32. break

33. print('Please enter the letter e or d.")

34.

35. # Mpocum nonb3oBaTenNsa BBECTU KY WWPpoBaHMA:

36. while True: # MoBTopseM BOMpoOC, MoKa MNoAb30BaTeslb He BBeAeT AOMYCTUMbIA KM .
37. print('Please specify the key to use.')

38. if myMode == 'encrypt':

39. print('Or enter RANDOM to have one generated for you.')
40. response = input('> ').upper()

41. if response == "RANDOM':

42. myKey = generateRandomKey ()

43. print('The key is {}. KEEP THIS SECRET!'.format(myKey))
44. break

45, else:

46. if checkKey(response):

a47. myKey = response

48. break

49,

50. # MNpocuMm nosfb3oBaTeNs BBECTU cooblueHue AnA wudppoBaHuA/pacunPpoBKH :
51. print('Enter the message to {}.'.format(myMode))

52. myMessage = input('> ')

53.

54. # MpousBogum wudpoBaHue/pacuwmdpoBKy :

55. if myMode == 'encrypt':

56. translated = encryptMessage(myMessage, myKey)

57. elif myMode == 'decrypt':

58. translated = decryptMessage(myMessage, myKey)

59.

60. # OTobpaxaem pe3ynbTaT:
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61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.

def

def

def

def

print('The %sed message is:' % (myMode))
print(translated)

try:

pyperclip.copy(translated)

print('Full %sed text copied to clipboard.' % (myMode))
except:

pass # Ecaum pyperclip He ycTaHOBAEHa, HWYEero He penaem.

checkKey (key):

"""Bo3BpawaeT True, ecan KAW4Y JONYCTUMbIA. B npoTuBHOM cny4ae

Bo3BpawaeT False."""

keyList = list(key)

lettersList = 1ist(LETTERS)

keyList.sort()

lettersList.sort()

if keylList != lettersList:
print('There is an error in the key or symbol set.')
return False

return True

encryptMessage(message, key):
"""linppyeT coobueHne B COOTBETCTBUM C KJYoM key.
return translateMessage(message, key, ‘encrypt')

decryptMessage(message, key):
"""PacwudpoBbiBaeT coobleHne B COOTBETCTBUM C Kaw4om key.
return translateMessage(message, key, 'decrypt')

translateMessage(message, key, mode):

"""3awndpoBbiBaeT UM pacwmdpoBbiBaeT coobueHne B COOTBETCTBUM

Cc knwyom key."""

translated =

charsA = LETTERS

charsB = key

if mode == 'decrypt':
# QnAa pacunppoBKM MOXHO WMCNONb30BaTb TOT Xe KOA4, H4TO U ANA
# wndpoBaHuA. HyxHO nMpocTo nomeHATb MecTamu key m LETTERS.
charsA, charsB = charsB, charsA

# MpoxoauMm B UMKNE MO BCEM CUMBOMAM COOOWEHUS:
for symbol in message:
if symbol.upper() in charsA:
# 3awudposbiBaeM/pacumMPpoBbIBAEM CUMBON :
symIndex = charsA.find(symbol.upper())
if symbol.isupper():
translated += charsB[symIndex].upper()
else:
translated += charsB[symIndex].lower()
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112. else:

113. # Ecnm cumBon He BxoauT B LETTERS, pobaBnsem ero 6e3 u3MeHeHuA.
114. translated += symbol

115.

116. return translated

117.

118.

119. def generateRandomKey():

120. """leHepupyeT M BO3BpawWaeT CAYYalHblii Kaw4Y wuppoBaHua."""

121. key = 1ist(LETTERS) # [Mpeobpa3yem cTpokoBoe 3HayeHue LETTERS B cnucok.
122. random.shuffle(key) # MepeTacoBbiBaeM 3TOT CNUCOK C/yYaillHbM 06pa3oMm.
123. return ''.join(key) # MNpeobpa3yem CNUMCOK B CTPOKOBOE 3HayeHue.

124.

125.

126. # Ecnu nporpamMma He uMNOpTUpyeTCA, a 3anyckaeTcA, NPOU3BOAMM 3anyckK:

127. if __name__ == '__main__":
128. main()

UccnegoBaHne nporpammal

ITonpoGyiiTe HaliTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. IlodKCcIIepuMeHTUpYyiiTe ¢ U3-
MEHEHUSMHU KOJIa M 3aIyCTUTE MTPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Yo Oyzet, ecyiu yAaauTh Ui 3aKOMMEHTHPOBATH random. shuffle(key) B cTpo-
ke 122 1 BBecTH B KauecTBe Kjioya RANDOM?

2. Yro Oyzet, ecii paclinpUTh CTPOKOBOE 3HaueHKe LETTERS B cTpoke 16 10 *ABCD
EFGHIJKLMNOPQRSTUVIWXYZ1234567890"' ?



CuHycoBnpgHoe coobuweHue

Jannag nporpamMa oTobOpaskaeT Ha 9KpaHe BbIOpaHHOE
0JIb30BaTEIEM COOOIIEHIE CHHYCOBUIHON BOJHOM TI0 MEpe
MPOKPYTKH TEKCTa. DTO BO3MOKHO Giarofapst QyHKITUH
math.sin(), peamuayionieil TPUTOHOMETPUIECKYTIO BOTHOBYIO
dbyuxmnuio cunyc. Ho maxke ecim MmateMatudeckas CTOPOHa
BaM HETOHITHA, TPOTPAMMa [OBOJIBHO KOPOTKA U CKOMUPOBATDH

ee JIETKO.
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Mporpamma B gencremm

PEBYJII)TB.T BBINIOJIHEHWA Sinemessage. py BBITJISAAUT CJIe Iy oM O6p8.30M2

Sine Message, by Al Sweigart al@inventwithpython.com
(Press Ctrl-C to quit.)

What message do you want to display? (Max 39 chars.)
> I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!
I <3 Programming!

- -COKpaueHo- -

OnucaHme paboThbl

@yukrms math. sin() u3 MoayJist math sizpika Python mpuHiMaer apryMeHT, KOTOPBIHA MbI
HA30BEM X, M BO3BpAIIaeT Pyroe 4ucio, HadbiBaeMoe cuHycom x. CHHYC UCIIOJIb3YeTCs
BO MHOJKECTBE MaTeMaTH4YeCKUX [IPUJIOKEHMH; B HAlIEH IIPOrpaMMe OH CJLYKUT IIPOCTO
11 co3ianus Kpacuboro addexra Bosnbl. B dynkimio math. sin() Mbl nepesiaem repe-
MEHHYIO step, 3HaueHre KOTOPOH HAauMHAETCS € © U YBEJIMYNBAETCS Ha 0. 25 Ha Kaxk 101
uTepaluyu OCHOBHOIO UK IPOIPAMMBI.

Ha octose 3Hadenus, Bo3BpamaeMoro GyHkimeil math.sin(), Mbl 6y/eM BBIYNCIIATD,
CKOJIBKO MPOOENOB B KaueCTBe TM0JIeil He0OX0AUMO BBIBECTH € KaXKJI0U U3 CTOPOH
MOJIB30BATEIHCKOTO co00MIeHust. TTocKOIbKY math.sin() BO3BpaIlaeT YUCIO C TLIa-
BaloIIel TOUKON B Muama3one OT -1.0 10 1.0, a MUHUMATbHBIN pa3Mep MoJIel J0JLKeH
coctaBiATh 0 1po6esioB, a He oTpUllaTeIbHOE 3HaYeHKe, B cTpoke 31 Mbl pubaBiiseM
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K Bo3BpaiaemMoMy dbyHKIMel math.sin() 3Hadenuio 1, u [uanasoH cIBUTaeTcd /10 OT
0 110 2.0. Koneuno, Ham Hy:kHO 60J1bi1ie 1po6esioB, yeM oT 0 10 2, Tak uTo B cTpoke 31 Mbl
YMHOKa€eM 9TO 3HaueHNe Ha epeMeHHyIo multiplier, 4ToObl yBeamauth moust. Ilory-
YEHHOE TPOU3BEIEHUE U PABHO KOJIMYECTRY TIPOOEJIOB, KOTOPbIe HEOOXOAUMO J06ABUTH
cJIeBa Tepejl BBIBOJIOM TI0Jb30BATEIBCKOTO COOOTIEHSI.

B pesysbraTe u mosrygaeTcs BOTHOOOpa3Hoe AMHAMITIECKOE N300paKeHTe, BUNMOE TTPH
3aIrycKe Hariei TporpaMMBl.

1. """CuHycoBugHoe coobueHue, (c) dn Ceeirapt al@inventwithpython.com

2. BblBOAMT cooObWeHne CUHYCOBUAHON BOJHOIA.

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects

4. Terun: kpowe4yHasa, rpaduka"""

5.

6. import math, shutil, sys, time

7.

8. # lMony4yaem pasmep OKHa TepMUHana:

9. WIDTH, HEIGHT = shutil.get_terminal_size()

10. # B Windows Henb3A BbiBECTM 4TO-/MB6O B nocsegHem cTonbue 6e3 pobaBneHus
11. # aBTOMaTW4YeCKM CUMBONA HOBOW CTPOKM, MODTOMY YMEHbllaeM WWPUHY Ha 1:
12. WIDTH -= 1

13.
14. print('Sine Message, by Al Sweigart al@inventwithpython.com")

15. print('(Press Ctrl-C to quit.)")

16. print()
17. print('What message do you want to display? (Max', WIDTH // 2, ‘'chars.)"')
18. while True:

19. message = input('> ')

20. if 1 <= len(message) <= (WIDTH // 2):

21. break

22. print(‘'Message must be 1 to', WIDTH // 2, ‘characters long.')

23.

24, step = 0.0 # step onpependeT, B KakoM MecTe CUHYCOWUAbl Mbl HaxXoAUMCA.
25. # CuHyC npuHUMaeT 3HayeHua oT -1.0 go 1.0, Tak 4TO HEOOXOAUMO YMHOXMTb
26. # Ha KOSOPULMEHT:

27. multiplier = (WIDTH - len(message)) / 2

28. try:

29. while True: # OCHOBHOW LMK/ NPOrpaMMbl.

30. sinOfStep = math.sin(step)

31. padding = ' ' * int((sinOfStep + 1) * multiplier)

32. print(padding + message)

33. time.sleep(0.1)

34. step += ©0.25 # (!) MonpobyiTe 3amMeHUTb 3TO 3HayeHue Ha 0.1 uam 0.5.
35. except KeyboardInterrupt:

36. sys.exit() # Ecnu HaxaTo coyeTaHue knasuw Ctrl+C — 3aBepwaem nporpammy.

Korza BbI BBeeTe NCXOQHBIN KOJ U 3aIlyCTUTE €r0 HECKOJIBKO pas, IOIpoOyiiTe mo-
IKCIIEPUMEHTUPOBATH C BHECEHUWEM B Hero uaMenenuii. Mien kacaTesbHO BOBMOMKHbIX
HeOOIbIINX U3MEHEeHU Bbl HalileTe B KOMMEHTAPHSIX, TOMeYeHHbIX ().
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UccnegoBaHne nporpammal

[TonpobyiiTe HAlTH OTBETHI Ha CJeAyIONINE BOTIPOCHI. [109KCIIepUMEHTUPYITE ¢ 13-
MEHEHUSAMHU KOJa U 3aIlyCTUTE TIPOrPaMMy CHOBA, YTOObI YBHU/IETh, KaK OHU MOBJIHSIIOT
Ha ee paboTy.

1. Yro Oyzer, eciii math.sin(step) B crpoke 30 3aMeHuTh Ha math.cos(step)?

2. Yro Oyzet, eciv math.sin(step) B crpoke 30 3amMeHuUTh Ha math.sin(@)?



Urpa B 15

Pasmep mocku B aTO KIaCCUIECKOHN TOTOBOTIOMKE — 4 X 4,
¢ 15 mpoHyMepOBAHHBIMU KOCTSIIIKAMU U OJHOU IIyCTOMH
kieTkolt. [leab urpsl — mepemerrasi KOCTSNIKHA IO TOCKE,
VIOPSI/IOYUTH UX, CAUTAs CJIeBa HAIPAaBoO U cBepxy BHU3. Ko-
CTSIIIIKU MOKHO TOJIBKO JIBUTATh 110 JIOCKE, TIOJ[HUMATh UX 1 He-
MTOCPENICTBEHHO TIEPeMeEIaTh Hesib3s. HeKoTopble Bepcuu TaHHOH
TOJIOBOJIOMKH COJIEPIKAT 3alTu(hpOBaHHBIE U300PAKEHISI, TPOSIBJISI-

FOIIMECST TTOCTIE ee PeTleHns.

IToxpoGHee 06 Urpe MOKHO IIPOYUTATh B cTaThe « Bukumneauus: https://ru.wikipedia.org/
wiki/Wrpa_B_15.

Mporpamma B gencreum
Pesyabrat BoinoHeHUst s1idingtilepuzzle. py BBITVISIUT CIEAYIOIIAM 00Pa3oM:
Sliding Tile Puzzle, by Al Sweigart al@inventwithpython.com

Use the WASD keys to move the tiles
back into their original order:
1 2 3 4
5 6 7 8
9 10 11 12
13 14 15
Press Enter to begin...



350 MpoekT 68. Urpa & 15

Feom---- o - Feom---- +
I I I I I
| 5 | 10 | | 11 |
I I I I I
+------ +------ +------ +------ +
I I I I I
6 | 3 | 7 | 2 |
I I I I I
+------ +------ +------ +------ +
I I I I I
| 124 | 12 | 15 | 8 |
I I I I I
Feom---- o - Feom---- +
I I I I I
| 9 | 13 | 4 | 12 |
I I I I I
+------ +------ +------ +------ +
(W)
Enter WASD (or QUIT): (A) ( ) (D)
> W
+------ +------ +------ +------ +
I I I I I
| 5 | 10 | 7 | 11 |
I I I I I
+------ +------ +------ +------ +
I I I I I
| & | 3 | | 2 |
I I I I I
Feom---- o - Feom---- +
I I I I I
| 24 | 2 | 15 | 8 |
I I I I I
+------ +------ +------ +------ +
I I I I I
| 9 | 13 | 4 | 12 |
I I I I I
+------ +------ +------ +------ +
(W)
Enter WASD (or QUIT): (A) (S) (D)
--CoKpaueHo--

OnucaHme paboTbl

CrpyKTypa JaHHBIX, OTPAKAIOIIASI UTPATBHYIO IOCKY, IPEACTABIISIET COOOI CIIUCOK CITH-
CKOB. BHYTPEHHUE CIIMCKY COOTBETCTBYIOT OTAEIBLHBIM CTOIONAM JIOCKH PAa3MEPOM 4 X 4
U COZIEPKAT CTPOKOBBIE 3HAYEHUS /IS IIPOHYMEPOBAHHBIX KOCTAIIEK (MU CTPOKOBOE
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3HaueHue BLANK /7151 tiycToil KieTkn ). DyHKIns getNewBoard() BO3BpAIaeT 3TOT CITUCOK
CIIMCKOB CO BCEMM KOCTSIIKaMU B HAYAJIBHBIX IMO3UINAX U IIyCTOH KJIETKON B IIPaBOM
HUJKHEM YTJIy.

Python no3Bosisier MeHSITh 3HAYEHUST B IBYX MEPEMEHHbBIX MECTAMK BOT TaK: a, b = b, a.
Hamra nporpamma ¢ momotnpio 3Toro npremMa MeHseT MectaMu B cTpokax ¢ 101-i o
108-10 mycTYIO KIETKY U COCEHIOK KOCTSIIKY, MMUTHPYSI NIepeIBUKeHNe TPOHYMEPO-
BaHHO KOCTSIIIKN Ha He3aHsiToe MecTo. DyHKIms getNewPuzzle () reHepupyeT HOBYIO
UTPY, IPOU3BOS caydailHbiM 06pazom 200 mog0OHbBIX epeCTaHOBOK.

1. """Urpa B 15, (c) 3n Ceeirapt al@inventwithpython.com

2. PaccTaBbTe MPOHyMepOBaHHble KOCTAWKU B NpaBUIbHOM nopaake

3. Kop pa3smeweH Ha https://nostarch.com/big-book-small-python-projects
4. Teru: 6onbwas, urpa, ronososomka"""

5.

6. import random, sys

7

8. BLANK = ' ' # ObpaTuTe BHMMaHMe: 3TO CTPOKOBOE 3HA4YeHMe COCTOUT
9. # 3 aByx npobenos.
10.
11. def main():
12. print('''Sliding Tile Puzzle, by Al Sweigart al@inventwithpython.com
13.
14. Use the WASD keys to move the tiles
15. back into their original order:
16. 1 2 3 4
17. 5 6 7 8
18. 9 10 11 12
19. 13 14 15 ''")
20. input('Press Enter to begin...')
21.
22. gameBoard = getNewPuzzle()
23.
24. while True:
25. displayBoard(gameBoard)
26. playerMove = askForPlayerMove(gameBoard)
27. makeMove (gameBoard, playerMove)
28.
29. if gameBoard == getNewBoard():
30. print('You won!")
31. sys.exit()
32.
33.
34. def getNewBoard():
35. """Bo3BpawaeT CMUCOK CMNUCKOB, COOTBETCTBYyHWWIA HOBOW wurpe."""
36. return [['1 ', '5 ', '9 ', '13'], ['2 ', '6 ', '10', '14'],
37. [*3 ', 'z ', 'i1', 'is'], ['4 ', '8 ', '12', BLANK]]
38.

39.
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40. def displayBoard(board):

41. """OTobpaxaeT 3ajaHHyl AOCKY Ha 3dkpaHe."""

42. labels = [board[0][@], board[1][@], board[2][@], board[3][@],
43. board[@][1], board[1][1], board[2][1], board[3][1],
a4, board[@][2], board[1][2], board[2][2], board[3][2],
45. board[@][3], board[1][3], board[2][3], board[3][3]]
46. boardToDraw = """

47. +------ Fomeme- Fomema- +------ +

48. | I I I I

ao0. | I O 1

50. | I I I I

51. +------ Fomeme- Fomema- +------ +

52. | I I I I

ss. | {1

54. | I I I I

55. +------ Fomeme- Fomema- +------ +

56. | I I I I

sz | g

58. | I I I I

59. +------ +------ +------ +------ +

60. | I I I I

er. | {3 | | & | |

62. | I I I I

63. +------ +------ +------ +------ +

64. """.format(*labels)

65. print(boardToDraw)

66.

67.

68. def findBlankSpace(board):

69. """Bo3BpawaeT kopTex (X, y) C MecTOmnonoxeHuem nyctoi knetku."""
70. for x in range(4):

71. for y in range(4):

72. if board[x][y] == " "':

73. return (x, y)

74.

75.

76. def askForPlayerMove(board):

77. """3anpawuBaeT y Urpoka, Kakyw KOCTAWKY nepeasuratb.”""

78. blankx, blanky = findBlankSpace(board)

79.

80. w = "W' if blanky != 3 else ' '

81. a = 'A" if blankx != 3 else " '

82. s = 'S'" if blanky != 0 else " '

83. d = 'D" if blankx != 0 else " '

84.

85. while True:

86. print("* ({})".format(w))

87. print('Enter WASD (or QUIT): ({}) ({}) ({})'.format(a, s, d))
88.

89. response = input('> ').upper()
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90.

91.

92.

93.

94.

95.

96.

97.

98.

99.
100.
1e1.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.

def

def

def

if __name__ == '__main__':

if response == 'QUIT':
sys.exit()

if response in (w + a + s + d).replace(' ', ''):
return response

makeMove (board, move):

"""Mpon3BoAMT 3ajaHHbLIN XOJ move Ha 3aAaHHoOW focke board.™""
# MNpumeyaHue: 3Ta OyHKUMSA npepnonaraeT, YTO XOoh AONYCTUM.
bx, by = findBlankSpace(board)

if move == 'W':
board[bx][by], board[bx][by+1] = board[bx][by+1], board[bx][by]
elif move == 'A':
board[bx][by], board[bx+1][by]

board[bx+1][by], board[bx][by]

elif move == 'S':
board[bx][by], board[bx][by-1] = board[bx][by-1], board[bx][by]
elif move == 'D':

board[bx][byj, board[bx-1][by] = board[bx-1][by], board[bx][by]

makeRandomMove (board) :
"""MepeaBuraeT KOCTAWKY C/y4allHbM obpa3oMm.
blankx, blanky = findBlankSpace(board)
validMoves = []
if blanky != 3:
validMoves.append('W")
if blankx != 3:
validMoves.append('A')
if blanky != @:
validMoves.append('S")
if blankx != @:
validMoves.append('D")

makeMove (board, random.choice(validMoves))

getNewPuzzle(moves=200):

"""TeHepupyem HOBYW WUrpy C MOMOWbLK CAYHalHbIX XOAOB W3 YNOPAJOYEHHOr O
cocToAHua. """

board = getNewBoard()

for i in range(moves):
makeRandomMove (board)
return board

# Ecnn nporpamMma He WMMMOpPTUpYeTCs, a 3amnyckaeTcs, BbIMOJHAEM 3anyckK:

main()
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Korza BB BBeeTe NCXOQHBII KOJ U 3aIlyCTUTE €0 HECKOJIBKO pas, IOIpoOyiiTe 1mo-
IKCMEPUMEHTUPOBATH C BHECEHUEM B HEero maMeHeHuit. Moskere Takske caMu TOIPO-
6oBaTh NPULYMaTh, KaK CeJIaTh CIeAyIOIIee:

® COo31aThb 6oJ1ee CIOKHBIN BapuaHT ATOM T'OJIOBOJIOMKMH, Ha JOCKeE 5 x 5;

® CO03/IaTh PEKUM «aBTOMATUYECKOTO PENIEHUS TOJIOBOJIOMKIY, B KOTOPOM COXPa-
HAETCA TEeKyIee PacIoIoKeHe KOCTIIEK, TTOCIe YeTO TTPOTPAMMa BBITTOJIHSET
10 40 cay4yallHBIX XOJ0B U IIpekpaiiaer paboTy, ecii TOJ0BOJOMKA pelleHa.
B mpoTuBHOM cirydae IporpaMMa 3arpyrkaeT COXpaHeHHOE COCTOSTHUE U JieiaeT
ernte 40 crydaitHbIX XO/I0B.

UccnepoBaHmne nporpammal

IMompoGyiite HAiTH OTBETHI HA CJEAYIONINE BOMPOCHL. [109KCIIEPUMEHTUPYIITE ¢ 13-
MEHEHUSIMU KOJIa U 3aIlyCTUTE TIPOTPAMMY CHOBA, UTOOBI YBU/IETh, KAK OHU TIOBJIASIOT
Ha ee paboTy.

1. Yro Gyner, eciii getNewPuzzle() B cTpoke 22 3aMEHUTD Ha getNewPuzzle(1)?
2. Yro Oyzet, eciu getNewPuzzle() B cTpoKe 22 3aMeHNUTh Ha getNewPuzzle(Q)?

3. Yro Oyzet, eciiu yAAIUTh WK 3aKOMMEHTUPOBATh sys.exit() B crpoke 317



Bbera ynurtok

Bpsit i BBI OJydUTE MHOTO aJipeHAIHA OT OETYIIKX...
yautok. Ho HeXBaTKy CKOPOCTH OHU C JUXBON KOMIIEHCH-
pytor ouapoBarenabHocTbio ASCII-rpaduku. Bee ynutku
(1306pazkaeMble ¢ IOMOIIbIO CUMBOJIA @ B KAUECTBE PAKOBHUHDI
U V B KQUeCTBeE JIBYX IVIA3HBIX CTEOETBKOB ) MEJICHHO, HO BEPHO
JBIDKYTCS K GUHUITHON TIPSIMOIL. B roHKax MoskeT y4acTBOBATh
JI0 BOCBMH YJIUTOK, OCTABJISIONINX TTO33/1 CJIel CN3U, KaXKIast CO
CBOUM, BBIOPAHHBIM I10JIb30BATEIEM UMEHEM. DTa MPOrpaMMa XOPOLIO MOAXOMUT ISk
HAYMHATIONHX.

Mporpamma B gencreumn
Pesynprat BoITIONTHEHNS snailrace. py BBITJISGAUT CAEYIONUM 06pa30M:

Snail Race, by Al Sweigart al@inventwithpython.com
@v <-- snail

How many snails will race? Max: 8
> 3

Enter snail #1's name:

> Alice

Enter snail #2's name:

> Bob

Enter snail #3's name:

> Carol
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START FINISH

--COoKpaueHo--

OnucaHme paboThbl

B aroit mporpamMme HCHOIBb3YIOTCS IBE CTPYKTYPBI JAHHBIX, XPAHSIIUXCS B IBYX IIePEMEH-
HBIX: shailNames mpejcTaBisieT cOGOM CITUCOK CTPOKOBBIX 3HAUEHUTT /7S UMEH YIIUTOK,
asnailProgress — acCONMATHBHBIN MACCUB, KITIOYAMHU KOTOPOTO CITY;KAaT MMEHA YJIUTOK,
a 3HAYEHUSI TIPEJICTABIISIOT COOOI TeJIble YICIa, TOKAa3bIBAIOIINE, CKOITBKO 3HAKO-MECT
MIPOTIOJI3JIA KaXkaas yauTka. B ctpokax ¢ 79-1 1o 82-10 Ha OCHOBe JJaHHbIX U3 ATUX TIepe-
MEHHBIX BCE YJIUTKU OTPUCOBBIBAIOTCST B COOTBETCTBYIONIIX MECTAX 9KPAHA.

1. """Bera ynutok, (c) dn Ceeitrapt al@inventwithpython.com

2. bera 6bICTpOHOrUX ynutok!

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
4. Tern: KopoTkasa, rpapuka, ANA Ha4YMHaWWWX, Wrpa, MHOromnosb3oBaTesbCKan
5.
6

7

8

9

. import random, time, sys

. # 3apaemM KOHCTaHThbI:

. MAX_NUM_SNAILS = 8

10. MAX_NAME_LENGTH = 20

11. FINISH_LINE = 40 # (!) MonpobyiTe W3MEHUTb 3TO 4YuCJO.

12.

13. print('''Snail Race, by Al Sweigart al@inventwithpython.com
14.

15. @v <-- snail

16.

7. ')

18.

19. # CnpawuBaeMm, CKOJIbKO YNUTOK AOJIKHO y4acTBOBATb B 6erax:
20. while True: # CnpawvBaem CHOBa, MOKa MrpoK He BBeAET YUC/O.

21. print('How many snails will race? Max:', MAX_NUM_SNAILS)
22. response = input('> ')

23. if response.isdecimal():

24. numSnailsRacing = int(response)

25. if 1 < numSnailsRacing <= MAX_NUM_SNAILS:

26. break

27. print('Enter a number between 2 and', MAX_NUM_SNAILS)
28.

29. # BBOA MMeH BCex YJINUTOK:
30. snailNames = [] # CnucCOK UMeH y/UTOK B BUAE CTPOKOBbIX 3HAYEHWN.
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31. for i in range(1l, numSnailsRacing + 1):
# Mpoponxaem crpawnBaTb, MOKa MrpoK He BBedeT AONYyCTUMOE MMA.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
a47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

while True:

print('Enter snail #' + str(i) +

s name:")

name = input('> ')
if len(name) ==
print(‘Please enter a name.')
elif name in snailNames:
print('Choose a name that has not already been used.')

else:

break # BBefeHo npuemnemoe uMA.
snailNames.append(name)

# OTobpaxaem BcCex YNUTOK Ha cTapTe.

print('\n' * 40)

print("'START' + ('
print("|" + (' ' * (FINISH_LINE - len('|")) + '|"))

snailProgress = {}

' * (FINISH_LINE - len('START')) + 'FINISH'))

for snailName in snailNames:
print(snailName[ :MAX_NAME_LENGTH])

print('@v')

snailProgress[snailName] = ©

time.sleep(1.5)

# NMaysa nepep Ha4anoM FOHOK.

while True: # OCHOBHOW UMKA MpPOrpamMsbl.
# Bblbupaem cny4vaiHbiM 06pa3om, KakuX YAUTOK ABUraTb Brepej:
for i in range(random.randint(1, numSnailsRacing // 2)):
randomSnailName = random.choice(snailNames)
snailProgress[randomSnailName] += 1

# lMpoBepsem, He JOCTUrNAA WM YAUTKA GUHWWHOW NPAMOIL:
if snailProgress[randomSnailName] == FINISH_LINE:
print(randomSnailName, 'has won!")
sys.exit()

# (!) 3kcnepumeHT: pobaBbTe He6GONBWON XYy/NbHUYECKUA TPHK:
# yBenMyYeHue CKOpOCTW YNUTKU, KOTOpPYW 30BYT TaK Xe, Kak Bac.

time.sleep(©.5)

# (!) dkcnepumeHT: monpobyiWTe U3MEHUTb 3TO 3HayeHue.

# (!) dKcnepumeHT: 4YTO 6yAeT, eCcAM 3aKOMMEHTUPOBAaTb 3Ty CTPOKY?
print(‘\n' * 40)

# OTobpaxaeT CTapTOBYH U QUHUWHYK MpAMble:
print('START' + (' ' * (FINISH_LINE - len('START')) + 'FINISH'))
print("|" + (' ' * (FINISH_LINE - 1) + '|"))

# OTobpaxaeT y/NUTOK (C MeTKaMM MMeH):
for snailName in snailNames:
spaces = snailProgress[snailName]

print(("
print((".

* spaces) + snailName[ :MAX_NAME_LENGTH])
* snailProgress[snailName]) + '@v')
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Korza BB BBeeTe NCXOQHBII KOJ U 3aIlyCTUTE €r0 HECKOJIBKO pas, IOIpoOyiiTe 1mo-
IKCIEPUMEHTUPOBATH C BHECEHUEM B Hero uaMenenuii. Mien kacaTesbHO BOBMOMKHbIX
HeOOJIbIINX M3MEHEH I BbI HalizieTe B KOMMEHTapHsX, moMedeHHbIX (!). Moskere Takke
camu 1101poOOBaTh MPUAYMATh, KaK CeJIaTh CIeayIolee:

® 106aBUTH CITyYaltHBIN PEKUM PE3KOTO MOBBILIIEHUST CKOPOCTH, TPU KOTOPOM YJIUT-
Ka IIpbITaeT cpa3y Ha YeTblpe 3HaKO-MecTa BMECTO O/IHOIO;

® 106aBUTDH <«CISANINN PEKUM», B KOTOPBII YJIUTKA MOTYT BXOJAMTD CJIydaiiHbIM
06pa3oM BO BpeMsI TOHKI;

® 106aBUTH MOJJIEPKKY HUUBMX HA CJIyYail, €CJU YIAUTKUA JOCTUTHYT (DUHUITHOM
IPIMON OJTHOBPEMEHHO.

UccnepoBaHmne nporpammel

[TonpoObyiite HallTH OTBETHI Ha CJeAyIONe BOIPOCHL. IlosKciepuMeHTUpyiire ¢ 13-
MEHEHUSIMU KOJ[a ¥ 3aIlyCTUTE IIPOrPaMMy CHOBA, YTOObI YBUAETH, KAK OHU [OBJIUSIOT
Ha ee paboTy.

1. Yro O6ynmer, ecan snailName[ :MAX_NAME_LENGTH] B cTpoke 81 3aMeHUTD Ha
snailNames[0]?

2. Yro Oyzet, ecm print('@v') B crpoke 50 3aMeHUTD Ha print('v@')?
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CopobaH — anoHckun abak

Abax (cueTHas JoCKa) TPeICTaBIIsieT COOOM CUETHBI HHCTPY-
MEHT, BCTPEYABIIHIICS BO MHOKECTBE KYJBTYP 337[0JTO /10
usobperenns KajbkyasaTopos. Ha puc. 70.1 mokasaHa smoH-
CKast pa3HOBUAHOCTE abaka — copoban. Kaxkmast mpoBosoka
COOTBETCTBYET Pa3PsILy B TIO3UIIMOHHON CHCTEME CUICICHMS,

a KOCTSITIKY Ha MTPOBOJIOKe — TidpaM B aToM paspsze. Hampu-
Mep, copobaH, Ha KOTOPOM OTOABUHYTHI IBE KOCTSIIKU Ha KpaitHei

CIIpaBa ITPOBOJIOKE U TPH KOCTSIIITKN Ha TIPEBIAYINEH mepes Hell, oTpa-

xaet yrcso 32. Harma mporpaMma Mojiesiupyet copobat (HeTb3st He OTMETUTH HPOHUIO
MOJIESTUPOBAHUS JJOMCTOPUIECKOTO CIETHOTO MHCTPYMEHTA C TOMOTITBIO KOMITBIOTEPA).

Puc. 70.1. Copoban

Kaskmomy cTosioiy B copobate cOOTBETCTBYeT cBos Iidpa. Kpaittuii ciipaBa ctosberr co-
OTBETCTBYET €IMHUIAM, CTOJIOEI] CIEBA OT HETO — JIECATKAM, CJICAYFOIINI — COTHSIM U T. 1.
Kmasummm Q, W, E, R, T, Y, U, I, O u P BBepXy KJIaBHATYPhI MO3BOJISIOT YBEJININBATDH
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3HAUYeHUE B COOTBETCTBYIOIIEM pa3psize, aA, S, D, F, G, H, 1, K Lu ; — ymenbmars ero. OT-
paskas TEKyIlee YKCII0, KOCTSIIIKA Ha HAIleM BUPTYaJIbHOM copobane OYLyT CIBUTAThCSL.
MozxHo Tak:ke BBOAUTD YMCIa HAITPAMYIO.

YeTbIpe KOCTAMIKYU MO/ TOPU3OHTATBLHBIM Pa3fieTUTEIeM CIUTAIOTCS KOCTSITIKAMM
«3eMJIN», TIePe/IBUKEHNEe NX HaBEPX K Pa3/eTUTENI0 CYuTaeTcs 3a 1 B aToM paspsijie.
Kocrsimika Haj pasgeauresieM CYUTAeTCsl KOCTANIKON «Heba», U epeBUKEHIE ee BHI3
K PasjIeJIMTENI0 CYUTACTCS 3a 5, TaK UTO MEPEABUHYTHIC BHU3 OJ[HA KOCTSIIKA «HeOa»
U BBEPX TPU KOCTSILIKU «3EMJINU» B CTOJIOIE AeCATKOB 03HadaioT yncyao 80. Boubiie
I/IH(I)OpMaHI/H/I 06 a6aKaX "N "X UCITOJIb30OBAHUU MOKHO HaﬁTI/I B CTAaTbeE <<BI/IKI/IH€]II/II/I>>Z
https://ru.wikipedia.org/wiki/Abak.

Mporpamma B gencreum
Pesyiibrar BbIIIOJHEHNS soroban. py BBITJISAUT CIEAYIONUM 00Pa3OM:

Soroban - The Japanese Abacus
By Al Sweigart al@inventwithpython.com

I 0O 00O O O OO0OO0OTU OTI
L L I A A B
S e I
t+================================+
L L I A A B
S e I
I 0O 00O O O OO0OO0OTU OTI
I 00 0OO O O O O0OO0OTG LTI
I 0O 0O0OO0O O O O O0OO0OTG 0TI
I 0O 00O O O OO0OO0OTU OTI
+==0==0==0==0==0==0==0==0==0==0==+

+g w e r t y u i o p

-;a s d f g h j k 1 ;
(Enter a number, "quit", or a stream of up/down letters.)
> pppiiiii
t+================================+
I 00 0O0OO0OUO | O0O0OTI
O
L e e A B
t================================¢%
L N A
L e e I B
I 00 0OO OO O O0OO0OTG LTI
I 00 0O0OO0OOU OO | I
I 00 0O0OO0OOOU OO | I
I 00 0OO OO O O0OO0OTG LTI
+==0==0==0==0==0==0==0==5==0==3==+

+g w e r t y u i o p
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-a s d f g h j k 1 ;
(Enter a number, "quit", or a stream of up/down letters.)
- -CcoKpaueHo - -

OnucaHme paboThbl

ODyukius displayAbacus () IPUHUMAET aPTYMEHT number, Ha OCHOBE KOTOPOTO 1 BU3Y-
aJIM3UPYIOTCS KOCTAIIKY Ha abake. Ha copobate Beera poBHO 80 BO3MOKHBIX O3UIIHIT
JUISL KOCTSIIEK '@' U CerMEHTOB IPYTheB ' | ', Kak BUAHO U3 (UTYPHBIX CKOOOK ({1})
B MHOTOCTPOYHOM CTPOKOBOM 3HAaUE€HWH B CTPpOKax Koza ¢ 127-11 o 139-10. E1te necatp
nap GUIypHBIX CKOOOK COOTBETCTBYIOT I paM B apIyMeHTe number.

HeobxoauMo co3iath CIIUCOK CTPOKOBBIX 3HAYECHUH, YTOOBI 3aTIOJHUTD 3TH (PUTYPHBIE
cKkoOKH, B MOPsi/IKe cieBa Hanpaso, cBepxy BHu3. Ko ns dyuximn displayAbacus()
3all0JIHIET CIIMCOK hasBead 3HaueHUAMU True s OTO6pa>K€HI/IH '0' U False 14
orobpaskenust ' | '. TlepBbie JlecsATh 3HAYEHUN B CIIMCKe — BEPXHUU psifi «HEOec». Mbr
GyJIeEM CTaBUTH KOCTSIIKY B 3TOT PsiJl, TOJIBKO ecaiu 1udpa B crosibie — 0, 1, 2, 3 wu 4,
MOCKOJIbKY KOCTSIIITKA «He0a» HE OKaKETCsI B 3TOM Psifty, ecyiu mudpa B ctosidie — ot 0
110 4. Jlist ocraBimxcst psiioB Mbl lo6aBUM OyJieBbl 3HaYeHNs B hasBead.

B crpoxkax ¢ 118-it mo 123-10 hasBead ucmosib3yeTcs /7151 CO3/IaHMsT CITICKa abacusChar,
coJleprKalllero caMu CTPOKOBbIe 3HaueHus '@ u ' | '. B coueranuu ¢ numberList B cTpo-
ke 126 mporpamma opMHpyeT CIrcok chars, 3anojHsonmii GurypHsie ckookn ({3})
B MHOTOCTPOYHOM cTpokoBoM 3Hauernn ASCII-rpaduku copobana.

1. """AnoHckui abak — copobaH, (c) dn CeeirapT al@inventwithpython.com
2. MojenupoBaHue AMOHCKOTrO CYETHOrO0 MHCTPYMeHTa Tuna abaka.

3. bonbwe uHpopmaumm — B cTaTbe https://ru.wikipedia.org/wiki/CopobaH
4. Kop pasmeuweH Ha https://nostarch.com/big-book-small-python-projects
5. Teru: 6onbwasa, rpapuka, maTemMaTuyeckan, UMUTAULUOHHOe MonenupoBaHue"""
6.

7. NUMBER_OF_DIGITS = 10

8.

9.

10. def main():

11. print('Soroban - The Japanese Abacus')

12. print('By Al Sweigart al@inventwithpython.com")

13. print()

14.

15. abacusNumber = @ # Yucno, oTobpaxaemoe Ha abake.

16.

17. while True: # OCHOBHOW LMKA MpPOrpamMmbl.

18. displayAbacus(abacusNumber)

19. displayControls()

20.

21. commands = input('> ")

22. if commands == 'quit':
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23. # BbIXOAMM M3 MPOrpamMbl:

24. break

25. elif commands.isdecimal():

26. # 3apaem 4ucno Ha abake:

27. abacusNumber = int(commands)

28. else:

29. # ObpabaTbiBaeM KOMaHAbl yBeNUYEHUA/YMEHbLEHNA
30. for letter in commands:

31. if letter == 'q':

32. abacusNumber += 1000000000
33. elif letter == 'a':

34. abacusNumber -= 1000000000
35. elif letter == 'w':

36. abacusNumber += 100000000
37. elif letter == 's':

38. abacusNumber -= 100000000
39. elif letter == 'e':

40. abacusNumber += 10000000
41. elif letter == 'd':

42. abacusNumber -= 10000000
43, elif letter == 'r':

a4, abacusNumber += 1000000
45. elif letter == 'f':

46. abacusNumber -= 1000000
47. elif letter == 't':

48. abacusNumber += 100000
49, elif letter == 'g':

50. abacusNumber -= 100000
51. elif letter == 'y':

52. abacusNumber += 10000

53. elif letter == 'h':

54. abacusNumber -= 10000

55. elif letter == 'u':

56. abacusNumber += 1000

57. elif letter == 'j':

58. abacusNumber -= 1000

59. elif letter == "i':

60. abacusNumber += 100

61. elif letter == 'k':

62. abacusNumber -= 100

63. elif letter == 'o':

64. abacusNumber += 10

65. elif letter == '1':

66. abacusNumber -= 10

67. elif letter == 'p':

68. abacusNumber += 1

69. elif letter == ';':

70. abacusNumber -= 1

71.

72. # Abak He MOXeT OoTobpaxaTb OTpuULaTesbHble Yucna:

73. if abacusNumber < 0:
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74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.

123.
124.

abacusNumber = © # 3ameHAeM BCe OTpuUaTeNbHble YucCia Ha 0.
# Abak He moxeT oTobpaxaTb 4ucna, npesblwakwme 9 999 999 999:
if abacusNumber > 9999999999:

abacusNumber = 9999999999

def displayAbacus(number):
numberList = list(str(number).zfill(NUMBER_OF_DIGITS))

hasBead = [] # ConepxuT Ana Kaxnoi nosuuum KocTAwek True wam False.
# KocTAwka B BepxHeMm pagy "He6a"
for i in range(NUMBER_OF_DIGITS):

hasBead.append(numberList[i] in '@1234")

cooTBeTCcTBYeT uuppam 0, 1, 2, 3 uam 4.

# KocTAwka B BepxHeM pagy "Heba
for i in range(NUMBER_OF_DIGITS):
hasBead.append(numberList[i] in '56789")

cooTBeTcTByeT uuppam 5, 6, 7, 8 wam 9.

# KocTAwka B nepBom (BepxHeM) psagy "3emnu" BblpaxaeT Bce uudpbl, Kpome ©.
for i in range(NUMBER_OF_DIGITS):
hasBead.append(numberList[i] in '12346789")

# KocTAwka B BTOpoM psgy "3emnn" BblpaxaeT uudpbl 2, 3, 4, 7, 8 uam 9.
for i in range(NUMBER_OF_DIGITS):
hasBead.append(numberList[i] in '234789")

# KocTAwka B TpeTbeMm pagy "3emnu" BblpaxaeT uudpbl 0, 3, 4, 5, 8 uam 9.
for i in range(NUMBER_OF_DIGITS):
hasBead.append(numberList[i] in '©34589")

# KocTAwka B 4eTBepTOoM pafy "3emnn" BblpaxaeT uudpbl 0, 1, 2, 4, 5, 6 uam 9.
for i in range(NUMBER_OF_DIGITS):
hasBead.append(numberList[i] in '014569')

# KocTAwka B nATOM psagy "3emnu" BblpaxaeT uudpsl 0, 1, 2, 5, 6 uam 7.
for i in range(NUMBER_OF_DIGITS):
hasBead.append(numberList[i] in '©12567")

# KocTAwka B wecTom paay "3emnun" BbipaxaeT uudpsl ©, 1, 2, 3, 5, 6, 7 uam 8.
for i in range(NUMBER_OF_DIGITS):
hasBead.append(numberList[i] in '©1235678")

# MNpeobpasyem 3Tu 3Hadewua True/False B cumBosbl O uan |.
abacusChar = []
for i, beadPresent in enumerate(hasBead):
if beadPresent:
abacusChar.append('0")
else:
abacusChar.append('|")
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125. # Pucyem abak c cumsonamu 0/|.

126. chars = abacusChar + numberList

127. print("""

128, +================================+

129.1 {3y {3 3 O 3 3 O 0 3 {31
Be. I | | L LI 11111

. {3 3 O 4O 404840 4040r1
132, +================================+

133.1 {y {3 3 3 3 3 3 03 3 31
a1 {3 3 404040484040 40r1
5.1 {y {3 3 O OO0 44OOr1
136. 1 {y {3 3 3 3+ 3 3 3 3 1
7.1 {3 O O 04O 4O 484040 40r1
8.1 {y {3 {3 0 & 34O O 4OT1

139, +=={}=={}=={}=={}=={}=={}=={}=={}=={}=={}==+""" . format (*chars))
140.

141.

142. def displayControls():

143. print(* +g w e r t y u i o p")

144. print(* -a s d f g h j k 1 ;")

145. print('(Enter a number, "quit", or a stream of up/down letters.)"')
146.

147.

148. if __name__ == '__main__':

149. main()

UcchnepoBaHune nporpammal

IMomnpoGyiite HAlTH OTBETHI HA CJEAYIONINE BOMPOCHL. [109KCIIEPUMEHTUPYIITE ¢ U3-
MEHEHUSIMU KOJ[a U 3aIlyCTUTE TIPOrPaMMy CHOBA, YTOObBI YBU/IETh, KAK OHHU TTOBJIUSIOT
Ha ee paboTy.

1. Yro Gyzer, eciin abacusNumber = @ B cTpoke 15 3aMeHITh Ha abacusNumber = 99997

2. Yro Gyzer, eciiu abacusChar.append('0') B ctpoke 121 3amMeHnuTh Ha abacus-
Char.append('@"')?
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NMoBTOpEeHne MysbikMn

JTa uUrpa Ha 3aIIOMUHAHWE HAIOMHUHAET 3JTEKTPOHHYIO
urpymky «CaiiMon» (Simon) u UCIOAb3yeT CTOPOHHUIA
MOZIYJb playsound JJIsT IPOUTPBIBAHMS YETHIPEX PA3TNUHBIX
3BYKOB, COOTBETCTBYIONNX KIaBuiaM A, S, D u F Ha kjiaBuaty-
pe. ITo Mmepe TOTO KaK BBI MPAaBUIHHO BOCITPOM3BO/INTE BbIIaBa-
€MyI0 UTPOI MEJIOJMIO, OHa CTAHOBUTCS BCe JI/IMHHee U AJIMHHEe.
CKOJIBKO 3BYKOB BBI MOJKETE y/IepsKaTh B KPATKOBPEMEHHON MaMsITh ?

Ecau B3rastHy TH Ha KO/, TO MOKHO 3aMETHUTD, UTO B hyHKITHIO playsound. playsound()
nepejiaeTcst UM 3BYKOBOTO aiina /st npourpbiBanusd. Ckavyarh COOTBETCTBYIOIINE
3BYKOBbI€ (haiisibl MOXKHO 110 caeyionm URL:

https://inventwithpython.com/soundA.wav;
https://inventwithpython.com/soundS.wav;

https://inventwithpython.com/soundD.wav;

https://inventwithpython.com/soundF.wav.

[Tepen 3ammyckoM TporpaMMBbl TTOMECTUTE 3TU (DAl B TOT K€ KAaTaJoT, B KOTOPOM pac-
noJioxkeH soundmimic.py. ITogpoGHee o MozyJsie playsound MOKHO y3HaTh Ha caiite
https://pypi.org/project/playsound/. [Tosb3oBaresisiM, paboTatonmm B macOS, 1151 paboThl
playsound HEOOXOAMMO TaK/Ke YCTAHOBUTH MOJYJIb pyobjc ¢ https://pypi.org/project/
pyobijc/.
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Mporpamma B gencremm
PesyiibraT BBIIOJIHEHMsI soundmimic. py BBITJIAAUT CAEAYIOUIMM 00pa3soM:

Sound Mimic, by Al Sweigart al@inventwithpython.com
Try to memorize a pattern of A S D F letters (each with its own sound)
as it gets longer and longer.
Press Enter to begin...
<3KpaH o4uwaemcs>

Pattern: S

<3KpaH oquuyaemca>

Enter the pattern:

>'s

Correct!

<3KpaH o4uwaemcs>

Pattern: S F

<3KpaH oquuyaemca>

Enter the pattern:

> sf

Correct!

<3KpaH o4uwaemcs>

Pattern: S F F

<3KpaH oquuyaemcs>

Enter the pattern:

> sff

Correct!

<3KpaH o4uwaemcs>

Pattern: S F F D

- -COKpaueHo- -

OnucaHme paboThbl

JTa mporpaMMa UMIOPTUPYET MOAYTb playsound, TPOUTPHIBAIOIINIT 3BYKOBbIE (DaiiIbl.
Mopyms BriTIOUaeT o/iHy hyHKITHIO, playsound (), KOTOPOIT MOXKHO TIepeiaTh NMst haiiia
TUTA .waV WU .mp3 711 TpouTpbiBanms. C KaskKIBIM HOBBIM PayH/IOM UTPbI IIPOTPaMMa
noGaBJIsieT B CIIMCOK pattern BhIOpaHHYIO caydaiiHbiM o6pasoM O6ykBy (A, S, D wiu F)
U IPOWTPBIBAET cojiepsKalinecs B crucke 3ByKu. [lo Mepe pocra cricka pattern pacter
U JIJTUHA MEJIOINHU, KOTOPYIO /I0JKEH 3aIIOMHUTD UTPOK.

1. """MNoBTopeHue My3blku, (c) dn Ceeirapt al@inventwithpython.com

2. WUrpa c noabopom 3BYKOBbIX COOTBETCTBWIA. MonpobyiiTe 3aNnOMHUTb BCe

3. BO3pacTalwylw nocnefoBaTeNbHOCTb 6ykB. Co3pgaHa noj BrevaTieHuem

4. OT 3NeKTPOHHOW urpbl "CalmMoH".

5. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
6. Teru: KopoTKasa, ANA HaduHawwmx, wurpa"""

7

8

9

. import random, sys, time
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

# CkavaiTe 3ByKkoBble daiinbl ¢ 3Tux URL (MM BOCNONb3yWTeCb CBOWUMM) :

# https://inventwithpython.com/soundA.wav

# https://inventwithpython.com/soundS.wav

# https://inventwithpython.com/soundD.wav

# https://inventwithpython.com/soundF.wav

try:
import playsound

except ImportError:
print('The playsound module needs to be installed to run this')
print('program. On Windows, open a Command Prompt and run:')
print('pip install playsound')
print('On macO0S and Linux, open a Terminal and run:')
print('pip3 install playsound')
sys.exit()

print("'''Sound Mimic, by Al Sweigart al@inventwithpython.com

Try to memorize a pattern of A S D F letters (each with its own sound)

as it gets longer and longer.''')

input('Press Enter to begin...")

pattern = "'

while True:

print('\n' * 60)

# JlobaBnaem B pattern cny4aitHyw 6ykBy:
pattern = pattern + random.choice('ASDF")

# BblBoAMM pattern Ha akpaH (M MpourpbiBaeM COOTBETCTBYHWME 3BYKM):

print('Pattern: ', end="'")

for letter in pattern:
print(letter, end="' ', flush=True)
playsound.playsound('sound' + letter + '.wav')
time.sleep(1l) # [lo6aBnAem B KOHUe Hebosblykw naysy.

print('\n' * 60)

# HOBOW CTpOKM.

# Oymwaem >KpaH, BbLIBOAA HECKOJbKO CWUMBOJIOB HOBOW CTPOKM.

# Ouymwaem dKpaH C NOMOWbLK BbIBOAA HECKOJbKUX CHUMBOJIOB

# Mpocum nonb3oBaTens BBECTU MNOC/IefOBaTE/NbHOCTb:
print('Enter the pattern:')
response = input('> ').upper()

if response != pattern:

print('Incorrect!")
print('The pattern was', pattern)

else:

for

print('Correct!")

letter in pattern:
playsound.playsound('sound' + letter +

.wav')
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61.

62. if response != pattern:

63. print('You scored', len(pattern) - 1, 'points."')
64. print('Thanks for playing!")

65. break

66.

67. time.sleep(1)

UcchnepoBaHne nporpammal

IMomnpoGyiite HAlTH OTBETHI HA CJEAYIONINE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ 13-
MEHEHUSIMU KOJIa U 3aIlyCTUTE TIPOTPAMMY CHOBA, YTOOBI YBU/IETD, KAK OHU TIOBJIASIOT
Ha ee paboTy.

1. Yo Oyer, eciii yAaJuTh WM 3aKOMMEHTHPOBATh print('\n' * 60) B cTpoKe 477

2. Yro Oyzert, ecn response | = pattern B cTpoke 62 3aMeHuTh Ha False?



N'ybkoperucrp

HasepHoe, BbI Buiean MmeM «SI3Butenphbiii [yoka Bo6»:
kaptunky ¢ [yokoit bobom Ksampatmsie ITITambl, 3ar010B0K
KOTOPOI1 HaIlUCaH B PErUCTPE, Iie cCapKacTUYHO YepeLyloTCs
CTpOUHbIE 1 3arjaBHbie OYKBbI, BOT Tak: «MEMDI ¢ TyBkOii
BoboM HE nEnAwnT s8Ac OcTpOyMuEe». Pagu pasnoobpasust
HHOT/IA B TEKCTE PETUCTP He YepesyeTcs.

Coobrienust mpeobpasyioTest B «ryOKOPETHCTP» B 9TON TPOTPAMME € TIOMOIIBIO CTPO-
KOBBIX MeTO/I0B upper() u lower(). Baro6aBok mporpaMma ycrpoeHa Tak, uTo Apyrue
IIPOrpaMMbl MOTYT UMIIOPTHPOBATD €€ B KauecTBe MOJLYJId, 33/IeiiCTBY S o1iepaTop import
spongecase, I10CJie Yero BbI3bIBATh (PYHKIINIO spongecase.englishToSpongecase().

nPolpAmMa B gEnCrBuM
Pe3y.71bTaT BBITIOJTHEHUA spongecase. py BbITJIAAUT CJAECAYIONNM O6p330MI
sPONgEcAsE, bY aL sWeIGaRt Al@iNvEnTwItHpYtHoN.cOm

eNtEr YoUr MeSsAgE:
> Using SpongeBob memes does not make you witty.

uSiNg SpOnGeBoB MeMeS dOeS NoT mAKE YoU wItTy.
(cOpIed SpOnGeTexT to ClIpbOaRd.)



370 MpoekT 72. ly6koperncTp

oMuCaHuE pA6OThbI

B ctpoke 35 ko012 9T0#1 TPOrpaMMBbl HCTIOTB3YETCST UK For 11 06X0/1a BCEX CHMBOJIOB
cTpoku message. [lepemennast useUpper cOepsKUT GyJIeBO 3HAYCHHE, YKA3BIBAIOIIEE,
HY>KHO JIN TIEPEBECTU CUMBOJI B BepXHUit peructp (True) nian Huskauii (False). Ctpo-
Ku 46 u 47 nepexmouaiom (To eCTh MEHAIOT Ha IIPOTUBOIIOJIOKHOE) OyJIeBO 3HAUEHUE
B IepeMeHHOI useUpper B 90 % ureparuii. B pesysibrate peructp npakTiyecku BCeria
YyepeyeTcs C BEPXHETO Ha HUKHMUIA.

1. """ryY6KoPeruCrtP, (c) dn Cgeitrapt al@inventwithpython.com

2. MNpeobpasyeT coobueHnsas Ha aHrAMACKOM A3bike B rY6KoTeKcT.

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
4. Teru: KpoweyHad, ANA HayvuHawwmx, cnosa"""

5.

6. import random

7.

8. try:

9. import pyperclip # pyperclip konupyeT TekcT B bypep obmeHa.
10. except ImportError:

11. pass # Ecnu pyperclip He ycTaHOBneHa, Hu4Yero He penaem. He npobnema.
12.

13.

14. def main():

15. """3anyckaem nporpammy "ly6KoTEKCT"."""

16. print("'''sPoNgEcAsE, bY aL sWeIGaRt Al@iNvEnTwItHpYtHoN.cOm
17.

18. eNtEr YoUr MeSsAgE:''")

19. spongetext = englishToSpongecase(input('> "))

20. print()

21. print(spongetext)

22.

23. try:

24. pyperclip.copy(spongetext)

25. print('(cOpIed SpOnGeTexT to ClIpbOaRd.)")

26. except:

27. pass # Ecnu pyperclip He ycTaHOBAEeHa, HWYEro He Jenaem.
28.

29.

30. def englishToSpongecase(message):

31. """Bo3Bpawaem 3afaHHyl CTpoky B rybkoperucrpe."""

32. spongetext = "'

33. useUpper = False

34.

35. for character in message:

36. if not character.isalpha():

37. spongetext += character

38. continue

39.
40. if useUpper:

41. spongetext += character.upper()
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42. else:

43. spongetext += character.lower()

44.

45. # MeHsem perucTp B 90 % cny4daes.

46. if random.randint(1, 100) <= 90:

47. useUpper = not useUpper # MeHAem perucTp.
48. return spongetext

49.

50.

51. # Eciv nporpamMma He uMMopTupyeTcA, a 3anyckaeTca, Npou3BOAMM 3anyck:
52. if __name__ == "'
53. main()

__main__":

UcCnEgOBAHUe MpOrPaMmbl

[TonpoGyiite HaiiTk OTBETHI HA CJeAYIOIINe BONPOCHL. ITodKCIIepUMEHTUDYIITE ¢ U3-
MeHEHUSIMU KOJIa U 3aIlyCTUTE IIPOrPaMMy CHOBa, YTOObI YBU/IETh, KAK OHU ITOBJIUSIOT
Ha ee paboTy.

1. Yro Oyzert, e random. randint (1, 100) B crpoke 46 3amMmeHKTD Ha random. ran-
dint (80, 100)?

2. Yro Gymert, ecin yAaIuTh WJIH 3aKOMMEHTHPOBAThH useUpper = not useUpper
B CTpOKe 477



fonoBonomka cyaoky

CyIoKy — 4acTo BCTPEYAIOIIASICS B TazeTaX U MOOUIbHBIX
MPUJIOKEHUSX TOJOBOJIOMKA. /locka Cy/lOKy TIpe/icTaBIs-
et coboil 1ojie pazMepoM 9 x 9, B KOTOPOIi UTPOK JOJIKEH
pactosioxkuTh 1udpel oT 1 10 9, 110 0IHOI U TOJIBKO OJIHOMN
B KasK/[0M CToJI01Ee, CTpoKe U ozacerke 3 x 3. Mirpa HaunHaeTcs
C HECKOJIBKUX KJIETOK — TaK Ha3bIBaeMBIX n0JCKa30k (givens),
yoKe 3an0JHEeHHBIX TThpamu. [[paBUIbHO cOCTaBICHHBIE CY/IOKY
UMEIOT TOJIBKO OJIHO PellleHue.

Mporpamma B gencreum
Pesynbrat Boinonnenus sudoku. py BBITTISAUT CAETYIONTUM 06pa30M:
Sudoku Puzzle, by Al Sweigart al@inventwithpython.com

--CoKpaueHo--
ABC DEF GHI

O I
2 .79].5.]18.
3 8. | | 7
______ [P
4 713.6]8.
5 45.]17.8] .96
6 3|5.21]7
______ o mm
7 7. | . | . .5
8 .16 | .3. |42
I |
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Enter a move, or RESET, NEW, UNDO, ORIGINAL, or QUIT:
(For example, a move looks like "B4 9".)
- -COKpaueHo- -

OnucaHme paboThbl

O6bekThI Kiacca SudokuGrid MpeACTaBASIOT cOO0 CTPYKTYPHI TaHHBIX, OTPAsKAIOTIE
10JIe CyIOKY. BbI3bIBast UX METO/IbI, MOSKHO BHOCUTb U3MEHEHUS B 110J1e UJIU U3BJIEKATh
nHbopmarmio o Hem. Hampumep, metom makeMove () MO3BOJIIET TTOMECTUTH B TTOJIE
HOBOE YKCJI0, METO/| resetGrid() BoccTaHaBJIMBAET IIEPBOHAYAIBHOE COCTOAHUE I10JI,
a isSolved() Bo3Bpaiiaer True, eCJIU BCE YHCJIA PENIeHIs ObLIN PACCTABJIEHDI 110 TIOJIIO.

B ruaBHOH wyacT IporpaMMbl, HauWHAOIIENHCsT co ¢cTpoku 141, ¢ moMotbio 06beKTa
SudokuGrid 1 €ero METOIOB peaanu3yeTcsa Urpa B CyJZOKY, HO BbI MOJKETe IIOBTOPHO HUC-
M0JIb30BATh (PYHKIIMOHAJIBHOCTH 3TOTO KJIACCA, CKOITMPOBAB U BCTABUB €T0 B JIPyTHE
CO3/IaHHbIe BaMU IIPOIPAMMBIL JIJI1 UTPbL B CYZOKY.

1. """TonoBonomka cyaoky, (c) 3n CeeirapTt al@inventwithpython.com

2. Knaccuyeckasa rosioBONOMKA Ha pacCTaHOBKY uudp Ha gocke 9 x 9.

3. MoppobHee — B cTaTbe https://ru.wikipedia.org/wiki/Cynoky

4. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects

5. Teru: 6onbwas, urpa, ob6beKTHO-OPUEHTUpPOBaAHHAA, rosioBosomka™""

6.

7. import copy, random, sys

8.

9. # [lnAa 3Toit urpel Heobxopum ¢aitn sudokupuzzle.txt c ronosonomMkamu.
10. # CkayaTb ero mMoxHo ¢ https://inventwithpython.com/sudokupuzzles.txt
11. # Mpumep copepxumoro 3Toro daina:
12. # ..3.2.6..9..3.5..1..18.64....81.29..7....... 8..67.82....26.95..8..2.3..9..5.
13. # 1.3..2...8.3...6..7..84.3.5..2.9...1.54.8......... 4.27.6...3.1..7.4.72..4..6
14. # ...4.1...3...... 9.7...42.18....7.5.261..9.4....5..... 4....5.7..992.1.8....34
15. # .59...5.7....... 3..5..4...8.1.5..46..... 12.7.5.2.8....6.3....4.1.9.3.25.....
16. # 98..1.2.6...8..6..2
17. # 3afaeM KOHCTaHThI:
18. EMPTY_SPACE = '.'
19. GRID_LENGTH = 9
20. BOX_LENGTH = 3
21. FULL_GRID_SIZE = GRID_LENGTH * GRID_LENGTH
22.
23.
24. class SudokuGrid:
25. def __init_ (self, originalSetup):
26. # originalSetup — cTpoka u3 81 cumBOona ANA HaYaJbHOrO COCTOAHUA
27. # rONOBOJIOMKM, COAEpXallero Yucna U Touku (Ha MecTe MycCTbiX KIeToK).
28. # Cm. https://inventwithpython.com/sudokupuzzles.txt
29. self.originalSetup = originalSetup

w
()
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31. # CocToAHMe nosAa CypoKy npeAcTaB/ieHO B BuAe acCouMaTUBHOMO

32. # mMaccuMBa C kaw4aMu (X, Y) U 3HaYeHUsMU — yucnamu (B Buge

33. # CTpPOKOBbIX 3HAYeHMWiA) B COOTBETCTBYHWEN KieTKe.

34. self.grid = {}

35. self.resetGrid() # YcTaHaBnuBaem none B Ha4vaJbHOe COCTOfHME.
36. self.moves = [] # OTcnexuBaem Bce XOgApl ANA BO3MOXHOCTM OTKaTa.
37.

38. def resetGrid(self):

39. """BoccTaHaB/MBaeM COCTOSHME nons, oTcnexuBaemoe B self.grid,
40. [o cocToAHMAa u3 self.originalSetup."""

41. for x in range(1l, GRID_LENGTH + 1):

42. for y in range(1, GRID_LENGTH + 1):

43. self.grid[(x, y)] = EMPTY_SPACE

44,

45, assert len(self.originalSetup) == FULL_GRID_SIZE

46. i =0 # i npoxoauT 3HayeHus oT @ Ao 80

47. y = 0 # y npoxoguT 3HaveHuAa oT O Ao 8

48. while i < FULL_GRID_SIZE:

49. for x in range(GRID_LENGTH):

50. self.grid[(x, y)] = self.originalSetup[i]

51. i+=1

52. y += 1

53.

54. def makeMove(self, column, row, number):

55. """Momewaem yucno B crtonbey column (6ykBa oT A go I) u cTpoky
56. row (4ucno ot 1 go 9) B none."""

57. X = 'ABCDEFGHI'.find(column) # MNpeobpa3zyem B 4uCnoOBOe 3HayeHue.
58. y = int(row) - 1

59.

60. # MNpoBepsem, He NPOU3BOAUTCA NN XOA HaA KNeTKoh c "nopckaskon™:
61. if self.originalSetup[y * GRID_LENGTH + x] != EMPTY_SPACE:

62. return False

63.

64. self.grid[(x, y)] = number # lomewaeMm AaHHOE YUC/IO HA CETKY.
65.

66. # Heob6Xx0AMMO COXpaHUTb OTAE/IbHYH KOMW ObbekTa accouuMaTUBHOMO MaccuBa:
67. self.moves.append(copy.copy(self.grid))

68. return True

69.

70. def undo(self):

71. """YcTaHaBnMBaeM Tekyljee COCTOAHWE MNONA paBHbIM Mpeaplaylemy

72. COCTOAHMI M3 cnucka self.moves.™"""

73. if self.moves == []:

74. return # B self.moves OTCYyTCTBYWT COCTOAHMA, TaK Y4TO HUYero
75. # He penaem.

76. self.moves.pop() # Ypmansem Tekyuwee cOCTOsHME.

77.

78. if self.moves == []:

79. self.resetGrid()

80. else:

81. # 3afaemM Takoe COCTOsHME nonA, Kkakoe 6bUIO XO04 Hasaag.
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82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
1e3.
104.
105.
106.
107.
108.
109.
110.
111.

113.
114.
115.
116.
117.
118.
119.
120.

122.
123.
124.
125.
126.

128.
129.
130.
131.
132.

self.grid = copy.copy(self.moves[-1])

def display(self):
"""OTobpaxaem TeKkyllee COCTOAHWE MONA Ha dKpaHe.
print(* ABC DEF GHI') # OTobpaxaem MeTKM CTONOLOB.
for y in range(GRID_LENGTH):
for x in range(GRID_LENGTH):

if x == 0:
# OTobpaxaem MeTKY CTpOKMW:
print(str(y + 1) + ' ', end="")

print(self.grid[(x, y)] +
if x == 2 or x ==
# BbiBOAMM Ha 3KpaH BepTUKaIbHYK JIMHUIO:
print('] ', end='")
print() # BbiBOAMM CUMBON HOBOW CTPOKH.

, end="")

ify==2o0ry ==
# BblBOAMM Ha 3KpaH FOPWU3OHTANbHYH NNHMIO:
print('  ------ mmmm e m PR D}

def _isCompleteSetOfNumbers(self, numbers):
"""Bo3BpawaeT True, ecau numbers copepxuT uudpel oT 1 go 9."""
return sorted(numbers) == 1list('123456789")

def isSolved(self):
"""Bo3BpawaeT True, ecnau Tekylee nose HaxoAUTCA B pEWEeHHOM COCTOAHWUU.
# lpoBepAeM KaxAyw M3 CTpOK:
for row in range(GRID_LENGTH):
rowNumbers = []
for x in range(GRID_LENGTH):
number = self.grid[(x, row)]
rowNumbers.append(number)
if not self._isCompleteSetOfNumbers(rowNumbers):
return False

# lMpoBepAemM KaxAbll U3 CTON6LOB:
for column in range(GRID_LENGTH):
columnNumbers = []
for y in range(GRID_LENGTH):
number = self.grid[(column, y)]
columnNumbers.append(number)
if not self._isCompleteSetOfNumbers(columnNumbers):
return False

# MNposBepsAem Bce cybnona 3 x 3:
for boxx in (@, 3, 6):
for boxy in (o, 3, 6):
boxNumbers = []
for x in range(BOX_LENGTH):
for y in range(BOX_LENGTH):
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133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
17e.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.

number = self.grid[(boxx + X, boxy + y)]
boxNumbers.append(number)
if not self._isCompleteSetOfNumbers(boxNumbers):
return False

return True

print( Sudoku Puzzle, by Al Sweigart al@inventwithpython.com

Sudoku is a number placement logic puzzle game. A Sudoku grid is a 9x9
grid of numbers. Try to place numbers in the grid such that every row,

column, and 3x3 box has the numbers 1 through 9 once and only once.

For example, here is a starting Sudoku grid and its solved form:

53.|.7.| 534 | 678|912
6 ..]195| 672|195 ]| 348
9 8 | | .6 198 342|567
—————— Fommmmmetmmmmm R Rl R et LEELE L
8. .| .6.1]..3 859|761 | 423
4..|8.3|..1-->426|853]|791
7 . [ . 2. ] 6 713|924 | 856
—————— Fommmmmetmmmmm R Rl R et LEELE L
.6 .| ...1]12s8 961|537 ]| 284

| 4109 | 5 287 |1419]|635
. | .8. ] .79 345286179
B

input('Press Enter to begin...')

# 3arpyxaem dann sudokupuzzles.txt:
with open('sudokupuzzles.txt') as puzzleFile:
puzzles = puzzleFile.readlines()

# Ypansem CUMMBOMIbI HOBOW CTPOKM B KOHLE BCeX rOJ0BOJIOMOK :
for i, puzzle in enumerate(puzzles):
puzzles[i] = puzzle.strip()

grid = SudokuGrid(random.choice(puzzles))

while True: # OCHOBHOW LMK/A NpOrpammbl.
grid.display()

# lpoBepaem, pelweHa U rosioBOIOMKA .

if grid.isSolved():
print('Congratulations! You solved the puzzle!')
print('Thanks for playing!")
sys.exit()

# 3anpawuBaem felcTBME MoNb3oBaTeNs:
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183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.

212.
213.
214.
215.
216.

218.
219.
220.
221.

223.
224.
225.

227.
228.
229.
230.

232.
233.

while True: # Mpoponxaem cnpawuBaTb, MOKa MONb30OBaTeslb He BBeAeT

# ponycTumoe peicTBue.
print() # BbiBOAMM CUMBON HOBOW CTPOKM.

print('Enter a move, or RESET, NEW, UNDO, ORIGINAL, or QUIT:')

print('(For example, a move looks like "B4 9".)
action = input('> ').upper().strip()

if len(action) > @ and action[@] in ('R', 'N',
# Wrpok BBen pgonycTtumoe pAeicTBue.
break

if len(action.split()) == 2:
space, number = action.split()
if len(space) != 2:
continue

column, row = space

if column not in list('ABCDEFGHI'):
print('There is no column', column)
continue

)

W, ot0h, )

if not row.isdecimal() or not (1 <= int(row) <= 9):

print('There is no row', row)
continue

if not (1 <= int(number) <= 9):
print('Select a number from 1 to 9, not
continue

break # Wrpok BBen AonycTUMbIA XOA,.

print() # BblBOAWM CMMBOJI HOBOW CTPOKMU.

if action.startswith('R"):
# BoccTaHaBnuBaem none:
grid.resetGrid()
continue

if action.startswith('N"):
# Co34aeM HOBYW TOJIOBOJIOMKY :
grid = SudokuGrid(random.choice(puzzles))
continue

if action.startswith('U"):
# Bo3Bpalaemca Ha Xoj Hasapn:
grid.undo()
continue

if action.startswith('0"):
# MpOCMOTP MCXOAHBIX YMCen B mnone:
originalGrid = SudokuGrid(grid.originalSetup)
print('The original grid looked like this:')
originalGrid.display()

', number)
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234. input('Press Enter to continue...')

235.

236. if action.startswith('Q"):

237. # BbIXOAMM U3 UTpbl.

238. print('Thanks for playing!"')

239. sys.exit()

240.

241. # Mpon3BoanMM BbIOPAHHLIN UIPOKOM XOf,.

242. if grid.makeMove(column, row, number) == False:

243. print('You cannot overwrite the original grid\'s numbers.')
244, print('Enter ORIGINAL to view the original grid.')
245, input('Press Enter to continue...")

UccnegoBaHue nporpammal

ITonpoGyiite HaiiTk OTBETHI HA CJEAYIOIINE BONPOCHL. I10dKCIIepUMEHTUDYIITE ¢ U3-
MeHEHUsIMU KOJIa U 3aIlyCTUTE IIPOrPaMMy CHOBA, UTOOBI YBUIETh, KAK OHU TTOBJIASIOT
Ha ee paboTy.

1. Kakag omunbka BO3SHHMKHET, €CJM yHIaJUTh WJIW IepeuMeHOBaTh (ai
sudokupuzzles.txt 1 3aIIyCTUTH IPOTPAMMY CHOBA?

2. Yro Gyzer, ecau str(y + 1) B cTpoke 91 3amenuTsb Ha str(y)?
3. Yro Oyner, ecim ify == 2 ory ==5: Bcrpoke 99 3amMeHuTb Ha ify == 1 Miny ==6:?



NMpeobpa3zoBaHne TekcTa B peyb

B 210l porpamMe okasaHo, Kak UCII0/1b30BaTh (CTOPOHHUIT)
MoZyJIb pyttsx3. Jlioboe BBeeHHOE cooO1IeHIe OYIeT IPOU3-
HECEHO BCJIYX C IOMOMIBIO CPEICTB 3BYKOBOIO BOCIIPOU3BE/Ie-
HMsI TEKCTA OIIEPALMOHHOI cucTeMbl. M XOTS KOMIILIOTEPHbLIA
CHMHTE3 Peur — YPE3BbIYaiiHO CI0kKHAs chepa KOMIIbIOTEPHBIX
HayK, MOAYJIb pyttsx3 mpegocrasiseT yao0Hbli unTepdeiic,
JeTaoNni 3Ty IPOrpaMMy JOCTYIIHON JaKe A/ HaUMHAIOIIKX.
HayuuBInmch MCII0JIb30BaTh €ro, BbI CMOKETE BCTpauBaTh CUHTES
peun B COOCTBEHHDBIE IIPOrPAMMBbL.

IoxpoGHee 0 MoyJie pyttsx3 MOKHO TpourTaTh Ha https://pypi.org/project/pyttsx3/.

Mporpamma B AencTBuUMn
Pesyuibrar BhIIOJIHEHNs texttospeechtalker. py BBINISANT CIEAYIOMIAM 00Pa3OM:

Text To Speech Talker, by Al Sweigart al@inventwithpython.com
Text-to-speech using the pyttsx3 module, which in turn uses
the NSSpeechSynthesizer (on macOS), SAPI5 (on Windows), or
eSpeak (on Linux) speech engines.

Enter the text to speak, or QUIT to quit.
> Hello. My name is Guido van Robot.
<KoMNnbrmep nNpousHocum mexkcm>

> quit

Thanks for playing!
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OnucaHme paboThbl

CBoell KpaTKOCTBIO JaHHAs TPOTpaMMa 00s13aHa TOMY, YTO MOJYJb pyttsx3 OGeper Ha
cebst Bee peobpazoBanme TeKCTa B pedb. [yt paboThl ¢ aTHM MOAYJIEM HEOOXOIMMO
€ro YCTaHOBUTD, CJIe/lysl THCTPYKIIMSIM U3 BBeIeHUs K JJaHHo# kHure. [Tocse sToro mo-
JLyJTb MOKHO OyzIeT IMIIOPTUPOBATh B ciieHapuu Python ¢ momoribio onepatopa import
pyttsx3 u BbI3BaTh (GYHKIIMIO pyttsc3.init(). Ona BosBpaiaer oObeKT Engine, KOTO-
PbIii, COOCTBEHHO, U IIPEICTAB/ISET COOOM MeXaHU3M IIPeobpasoBaHus TEKCTA B pedb. Ecim
nepeziaTh B METOJ say () 3TOro 00bEKTa CTPOKOBOE 3HAUCHHUE, TO KOMITBIOTED TPOU3HECET
€r0 BCJIYX IIPU BbI30BE MeTo/a runAndWait ().

1. """MNpeobpasoBaHue TeKkcTa B peyb, (c) 3n CBeirapt al@inventwithpython.com
2. Mpumep mporpammbl, WCMONb3YHleii BO3MOXHOCTU Mpeobpa3oBaHuA TekcTa B peyb
3. moayna pyttsx3.

4. Kop pasmeueH Ha https://nostarch.com/big-book-small-python-projects

5. Teru: KpoweyHasa, ANA HaduHawwmx"""

6.

7. import sys

8.

9. try:

10. import pyttsx3

11. except ImportError:

12. print('The pyttsx3 module needs to be installed to run this')

13. print('program. On Windows, open a Command Prompt and run:')

14. print('pip install pyttsx3')

16. print('On macOS and Linux, open a Terminal and run:')

16. print('pip3 install pyttsx3')

17. sys.exit()

18.

19. tts = pyttsx3.init() # WHuumanusauus mexaHusma TTS.

20.

21. print('Text To Speech Talker, by Al Sweigart al@inventwithpython.com')
22. print('Text-to-speech using the pyttsx3 module, which in turn uses')
23. print('the NSSpeechSynthesizer (on macO0S), SAPI5 (on Windows), or')
24. print('eSpeak (on Linux) speech engines.')

25. print()

26. print('Enter the text to speak, or QUIT to quit.')

27. while True:

28. text = input('> ')

29.

30. if text.upper() == 'QUIT':

31. print('Thanks for playing!")

32. sys.exit()

33.

34. tts.say(text) # TekcT, KOTOpbli AOAXEH MPOU3HECTM MexaHusm TTS.

35. tts.runAndWait() # 3anyckaem npou3HeceHue 3TOro TeKCTa MeXaHusmom TTS.

UcchnepgoBaHne nporpammal

ITO OYEHD IPOCTASA TIPOTPAMMA, TaK UTO BAPUAHTOB ee MOAM(DUKAIIINHT HE TaK YK MHOTO.
BwmecTo aToro moaymaiite, B KaKuxX APYTUX BAIIUX MPOTPaMMaxX MOTJIO ObI TPUTOAUTHCST
npeobpazoBaHue TEKCTa B Peyb.
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Tpu kaptbl MoHTe

«Tpu xapTel MOHTE» — MOIIEHHUYECTBO, YaCTO TTPUMeEHsIe-
Moe JIJIst 00JIATIONITTBAHUST JIETKOBEPHBIX TYPUCTOB U MIPOUIX
mpoctodusb. Ha KapTOHHYI0 KOPOOKY KJIALyTCs PyOaIikoit
BBEPX TPU UTPAJIbHbBIE KAPTBI, OIHA 13 KOTOPBIX — JlaMa YePBeil.
Cratomuit KapThl IIPOBOPHO MX MEPETACOBBIBAET, MOCJIE YETO
IIPOCUT MTPOCTOMGUIIIO MOKA3ATh, KaKasi U3 HUX — JlaMa depBeil.
ITpu aTOM CHAfOIIMIT TIPUMEHSIET BCE BO3MOKHBIE YIIOBKH, YTOOBI
CTIPSITATD KAPTY VI CKYTLHIIATH KAKUM-THO0 IPYTUM 06Pa3oM, JIUIITAs SKePTBY BCsI-
KOTO ITTAHCA BRIUTPATD. Y CIAIOTIETO TAK/KE TACTO OBIBAIOT COOOITHIKY B TOJITIE 3pUTEE,
sTKOOBI BBIUTPHIBAOIIHE UTPY (YTOOBI JKEPTBA [yMAJIa, UTO TOKE MOKET BHIMTPATD) MJIH
CIIEIMATIBHO C TPECKOM MTPOUTPBIBAOIIKE (UTOOBI JKEPTBA yMAJIa, YTO MOJKET CHITPAThH
HaMHOTO JIy4Ilie).

Harra mporpaMma JIeMOHCTPUPYET TPH KapThl, a 3aTeM OBICTPO TIPOU3BOUT PSIJL MX Mepe-
CTaHOBOK. B KoHIle OHa ouHIIaeT 9KkpaH 1 MPOCUT UTPOKa BEIGpaTh KapTy. CMoskeTe Jin
BBI YCJIE/IUTD 32 «KPACHO# Jiei»? UTOOBI OUYBCTBOBATD MO-HACTOAIIEMY, KAK UTPAIOT
B TPU KapTbl, MOKETE BKJIIOUNUTD OIIIUIO XKYJIbHUYECTBA, B pe3yJIbTaTe 4ero UTPOK Beer/a
GyJIET TIPOUTPBIBATE, IaKe €CIIU BHIOEPET HYKHYIO KapTy.
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Mporpamma B gencremm
PeSy.TII)TaT BBIIIOJIHEHUA threecardmonte. py BBITJIAIUT CJIEAYIONTUM O6p3.30MI
Three-Card Monte, by Al Sweigart al@inventwithpython.com

Find the red lady (the Queen of Hearts)! Keep an eye on how
the cards move.

Here are the cards:

[311Q |18 |

[ e [v]|#*]

|3l |_Ql |_8|

Press Enter when you are ready to begin...
swapping left and middle...

swapping right and middle...

swapping middle and left...

swapping right and left...

swapping left and middle...

- -COKpaueHo- -

<screen clears>

Which card has the Queen of Hearts? (LEFT MIDDLE RIGHT)
> middle

Q | Is | |3 |
vl |+ ]e]
[_ol [_8] |_3|
You lost!

Thanks for playing, sucker!

OnucaHme paboThbl

Kasxzag 13 urpasbHbIX KapT B 9TOM ITporpaMMe IpejicTaBiieHa ¢ TOMOIIbIO KopTexka (40-
CTOMHCTBO, MacTb). /loCTOMHCTBO ONMCHLIBACTCS CTPOKOBBIM 3HaYeHKEM, Harpumep, 2",
'10', 'Q" mim 'K', a MacThb IIpeICTaBIdET coboit CTPOKOBOE 3HAYEHNE C AMO/I3U YepBel,
tped, muk uiam 6yoer. [ToCKOMbKY ¢ MOMOTIHIO KIABUATYPBI BBECTH CHMBOJIBI HMOJI3H
HeJIb3sI, MBI BBI3OBEM JIJII UX TeHeparun B ctpokax ¢ 16-i mo 19-1o0 dyuknmio chr().
Koprex ('9', '¢') COOTBETCTBYET AEBATKE OyOEH.

BMmecTo Toro 4toObl BHIBOAUTH 9TH KOPTEKM HEIIOCPEACTBEHHO, PyHKIM displayCards ()
B CTPOKax ¢ 28-ii 110 43-10 aHAJIM3UPYeT X W BBIBOAUT HA HKPAH UX MPEACTABICHUS
B Buzie ASCII-rpacduku, kak B mpoexte 4. ApryMeHT cards faHHON GyHKIUW Tpel-
cTaBJsieT coO0i CIIMCOK KOPTEKEH UTPabHBIX KapT, GJarojiapst 4eMy MOKHO BBIBOIUTD
HECKOJIbKO KapT B PSI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
a4,
45.
46.
47.
48.
49.
50.

NO Vv wNR

Tpu kapTbl MoHTe (c) 3n CeirapT al@inventwithpython.com

HailouTe paamy 4epBeit nocnie nepemewvBaHUA KapT.

(B peanbHON XW3HM MOWEHHUK OBbIYHO MpAYeT fAaMmy YepBeil B pyke, TakK 4TO
Bbl HUKOTAa He BbiMrpaeTe.)

NoapobHee — B cTaTbe Ha https://en.wikipedia.org/wiki/Three-card_Monte
Koa pa3smeweH Ha https://nostarch.com/big-book-small-python-projects
Terun: 6onbwaa, KapToyHas urpa, urpa"""

import random, time

# 3ajaeM KOHCTaHThHI:
NUM_SWAPS = 16 # (!) MonpobyiiTe 3amMeHUTb 3TO 3HayeHue Ha 30 wunu 100.
DELAY = 0.8 # (!) MonpobyiiTe 3amMeHUTb 3TO 3HAYeHWe Ha 2.0 wunu 0.0.

# CMMBONBI KapTO4YHbIX MacTeil:

HEARTS = chr(9829) # CumBon 9829 - '¥'
DIAMONDS = chr(9830) # CumBon 9830 - '¢'
SPADES = chr(9824) # CumBon 9824 - '&'
CLUBS = chr(9827) # CumBon 9827 - '&'

# Cnucok KkopoB chr MoxHO HalnTu Ha https://inventwithpython.com/chr

# WHpekcbl cnucka u3 Tpex KapT:

LEFT =0
MIDDLE = 1
RIGHT = 2

def displayCards(cards):
"""OTobpaxaeT KapTbl M3 cnucka cards kopTexel (AOCTOMHCTBO, MacTb).

rows = ["", "', "', "', '"'] # CopepXuT TeKCT ANA BbiBOAA HA 3KpaH.

for i, card in enumerate(cards):
rank, suit = card # card npeacTtaBnseT coboi CTPYKTypy
# [aHHbIX — KOpTex.

rows[0] += # BblBOAMM BEpPXHWW JIMHUI KapTbl.

rows[1] += "|{} | '.format(rank.ljust(2))
rows[2] += "| {} | '.format(suit)
rows[3] += '|_{}| '.format(rank.rjust(2, '_"))

# MOCTpOYHO BbLIBOAMM Ha 3SKpaH:
for i in range(5):
print(rows[i])

def getRandomCard():
"""Bo3BpawaeT cnydvaiiHyw kapTy — HE pamy yepBeit.
while True: # MNopg6bupaem KapTbl, NMoka He nony4um HE pamy Yepseid.
rank = random.choice(list('23456789JQKA') + ['10'])
suit = random.choice([HEARTS, DIAMONDS, SPADES, CLUBS])
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51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.

# Bo3Bpawaem KapTy, eC/M 3TO He Aama YepBeil:
if rank != 'Q' and suit != HEARTS:
return (rank, suit)

print('Three-Card Monte, by Al Sweigart al@inventwithpython.com")

print()

print('Find the red lady (the Queen of Hearts)! Keep an eye on how')

print('the cards move.')
print()

# OTobpaxaemM WCXOAHYH packnafaky KapT:
cards = [('Q', HEARTS), getRandomCard(), getRandomCard()]

random.shuffle(cards) # MNomewaem Jamy 4YepBeill B cnyyailtHoe MecTo.

print('Here are the cards:')

displayCards(cards)
input('Press Enter when you are ready to begin...')
# OTobpaxaem Ha aKpaHe MepeTacoBKM KapT:

for i in range(NUM_SWAPS):
swap = random.choice(['l-m', 'm-r', 'l-r', 'm-1', 'r-m',

if swap == '1-m":
print('swapping left and middle...")

'r-1'1)

cards[LEFT], cards[MIDDLE] = cards[MIDDLE], cards[LEFT]

elif swap == 'm-r':
print('swapping middle and right...")

cards[MIDDLE], cards[RIGHT] = cards[RIGHT], cards[MIDDLE]

elif swap == '1-r':

print('swapping left and right...")

cards[LEFT], cards[RIGHT] = cards[RIGHT], cards[LEFT]
elif swap == 'm-1":

print('swapping middle and left...")

cards[MIDDLE], cards[LEFT] = cards[LEFT], cards[MIDDLE]

elif swap == 'r-m':
print('swapping right and middle...")

cards[RIGHT], cards[MIDDLE] = cards[MIDDLE], cards[RIGHT]

elif swap == 'r-1":
print('swapping right and left...")
cards[RIGHT], cards[LEFT] = cards[LEFT], cards[RIGHT]

time.sleep(DELAY)

# BbIBOAMM HECKO/JIbKO CUMBOJIOB HOBOW CTPOKM, YTO6bI CKpPbiTb MepeTacoBKH.

print('\n' * 60)

# MpocuM nosnb3oBaTens HaiTW Aamy Yepseit:

while True: # CnpawuBaem, noka He 6yaeT BBefeHo LEFT, MIDDLE wam RIGHT.

print('Which card has the Queen of Hearts? (LEFT MIDDLE RIGHT)')
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101. guess = input('> ').upper()

102.

103. # HaxoauMm uHAeKc B cards BBeAeHHOW MNo/sb30oBaTeseM MO3ULUK:
104. if guess in ['LEFT', 'MIDDLE', 'RIGHT']:
105. if guess == 'LEFT':

106. guessIndex = 0

107. elif guess == 'MIDDLE':

108. guessIndex = 1

109. elif guess == 'RIGHT':

110. guessIndex = 2

111. break

112.

113. # (!) PacKkoMMeHTUpyiUTe 3TOT KO, YTO6bl UrpoK BCerfa NpourpbiBan:
114. #if cards[guessIndex] == ('Q', HEARTS):
115. # # WUrpok BbMrpasn, Tak 4TO nepemewaem Aamy.

116. # possibleNewIndexes = [0, 1, 2]

117. # possibleNewIndexes.remove(guessIndex) # Y6bupaem uHAEKC AaMbl.

118. # newInd = random.choice(possibleNewIndexes) # Bblbupaem HOBbI MHAEKC.
119. # # lMomewaem famy YepBel Ha NO3ULMK, COOTBETCTBYHLYH HOBOMY WHAEKCY:
120. # cards[guessIndex], cards[newInd] = cards[newInd], cards[guessIndex]
121.

122. displayCards(cards) # OTobpaxaem Bce KapTbl.

123.

124. # TMpoBepsaem, BbMrpan Nu Urpok:
125. if cards[guessIndex] == ('Q', HEARTS):

126. print('You won!")

127. print('Thanks for playing!")

128. else:

129. print('You lost!")

130. print('Thanks for playing, sucker!")

Korza BbI BBeeTe NCXOAHBII KOJ U 3allyCTUTE €r0 HECKOJIBKO pas, MoIpodyiiTe mo-
9KCIIEPUMEHTHUPOBATH C BHECEHUEM B Hero u3MeHeHuil. Men kacaresbHO BO3MOKHBIX
HeOOJIbITNX UBMEHEHWI BBl HalijleTe B KOMMEHTApUAX, TIoMedeHHbIX (). Moxkere Taksxke
camu 1101poOOBaTh MPUAYMaTh, KaK CeJIaTh CIeayIolee:

® BOCIIOJIb30BATHCS METOMKON BBIBOJIA CHMBOJIOB BO3BPAaTa Ha OJIHY TTO3UIIAIO U3
npoekTa 57, 4ToObl 0TOOPA3UTh Ha KPAaTKOE BpeMsl KaxK10e 13 COOOIIEeH T O repe-
CTaHOBKE KapT, II0CJIe Yero ¢ MOMOIIIbI0 CUMBOJIAa \b yOpaTh €ro mepej BbIBOAOM
CJIeTyIOITIero;

® cozaarb urpy MOHTE Ha YeThIPE KapThl, YTOOBI YCIOKHUTD 3a/1a1y UTPOKA.
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UccnegoBaHne nporpammal

[TonpoOyiite HAllTH OTBETHI Ha CJeAyIONe BOIPOCHL. IloaKciepuMeHTUpyiite ¢ 13-
MeHEHUsIMU KOJIa U 3aIlyCTUTE IIPOrPaMMy CHOBA, YTOObI YBUIETh, KAK OHU TTOBJIASIOT
Ha ee paboTy.

1. Yo Gyner, ecau [('Q', HEARTS), getRandomCard(), getRandomCard()] B cTpo-
ke 64 3amenuTb Ha [ ('Q', HEARTS), ('Q', HEARTS), ('Q', HEARTS)]?

2. Yro Oyzet, eciu BbipaskeHue 1ist('23456789IQKA") B cTpoke 49 3aMeHUTH Ha
list('ABCDEFGHIIK')?

3. Yro Gyzet, eciu yAaJUTh WK 3aKOMMEHTHPOBATh time.sleep(DELAY) B CTpO-
ke 937



Kpectukmn-Honumkm

Kpecrrru-Hommkm — kacciudyeckast urpa Ha Gymare, nrpaemast
Ha nosie 3 X 3. Irpoku 1o odepesii pucyioT CBOU METKH X

n O, IBITasICh BBICTPOUTH UX TPU B Psifl. BosbmnHCTBO UTp

B KPECTUKU-HOJUKY 3aKaHUYNBATOTCS HUYBbEH, XOTSI MOKHO
U TTePEXUTPUTD TIPOTUBHIKA, €CJTM OH HEJIOCTATOYHO BHUMATEJIECH.

Mporpamma B gencreumn
PeSyJIbTaT BBITIOJTHEHUA tictactoe. py BBITJIAIUT CIEAYIONINM o6pa30M:

Welcome to Tic-Tac-Toe!

|1 123

P

| 1 456

-—4=t-

|1 789
What is X's move? (1-9)
> 1

X| | 123

e

| | 456

P

|1 789

What is 0's move? (1-9)
- -CcoKpaueHo - -
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x]o|x
.
x|o|o
e
0|X|x

The game is
Thanks for playing!

123

456

789

a tie!

OnucaHme paboThbl

g npejcrasiienus 10Jis1 KPECTUKOB-HOJIUKOB B JaHHON IIpOrpaMMe UCIIOJb3YeTCs
accolMaTUBHBIN MaCCUB C KJII04aMU OT '1' 10 '9' /LI OT/e/IbHbIX KJleTok focku. Hyme-
PYIOTCS KJIETKHU ITPH 3TOM TOYHO TaK e, KaK U Ha KJIaBuatype TesaehoHa. SHAYCHNIMN
B 9TOM aCCOIMATUBHOM MaCCUBE CJIYKaT CUMBOJBI ‘X' 1 '0" 171 OCTaBJIEHHBIX UTPOKAMU

OTMETOK U ' ' JIJIST ITyCTOM KJIETKMU.

W oo NOUTLEA WNPR

B
[

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

KpecTuku-Honuku, (c) dn Ceeirapt al@inventwithpython.com

Knaccmyeckana HacTofbHaa wurpa.
Koa pasmeweH Ha https://nostarch.com/big-book-small-python-projects

. Terun: KopoTKasi, HacTo/lbHaA urpa, urpa, Ans AByx urpokos"""

. ALL_SPACES = ['1', '2', '3', '4', '5', '6', '7', '8', '9']
X, 0, BLANK = 'X', 'O"', " ' # KOHCTaHTbl ANS CTPOKOBbIX 3HAYEHWW.
def main():

print(‘Welcome to Tic-Tac-Toe!')
gameBoard = getBlankBoard() # Co3gaeM accouvaTMBHbI MacCUB AnA AOCKU

# KpecTUKOB-HONMKOB.

currentPlayer, nextPlayer = X, O # CHa4ana xogut X, a 3aTtem O.

while True: # OCHOBHOW UMKA MpOrpamMmsbl.

# OTobpaxaem AOCKY Ha dKpaHe:
print(getBoardStr(gameBoard))

# CnpawvBaem urpoka, fnoka OH He BBegeT 4ucsio oT 1 go 9:

move = None

while not isValidSpace(gameBoard, move):
print('What is {}\'s move? (1-9)'.format(currentPlayer))
move = input('> ')

updateBoard(gameBoard, move, currentPlayer) # [enaem Xoa.

# lMpoBepsiem, He 3aKOHYWNACb /i Urpa:

if isWinner(gameBoard, currentPlayer): # lpoBepsiem, KTO nobeaun.
print(getBoardStr(gameBoard))
print(currentPlayer + ' has won the game!")
break

elif isBoardFull(gameBoard): # MpoBepsieM Ha HUYbK.
print(getBoardStr(gameBoard))
print('The game is a tie!')
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

76.
77.
78.
79.
80.
81.
82.
83.

def

def

def

def

break
# lepexon xoAa K ciepywwemy MUrpoky:
currentPlayer, nextPlayer = nextPlayer, currentPlayer
print('Thanks for playing!")

getBlankBoard():
"""Co3faeM HOBYW NYyCTyKW AOCKY ANA KPeCTWUKOB-HOJIMKOB.
# KapTa Homepos kneTok: 1]2]3

# -+-4-

# 4|5|6

# —4-t-

# 71819

# Knwunm — 4ucna ot 1 go 9, 3HayeHusa — X, O u BLANK:
board = {}

for space in ALL_SPACES:
board[space] = BLANK # Bce K/IeTKM Ha4MHaTCA B MYyCTOM COCTOAHUM.
return board

getBoardStr(board):
"""Bo3BpawaeT TeKCTOBOe npeacTaBneHue pocku."""
return '’

Oy 123

-

{M{H{} 45686

Cpote

{3{3I{y 7 8 9'''.format(board['1'], board['2'], board['3'],
board['4'], board['5'], board['6'],
board['7"'], board['8'], board['9'])

isValidSpace(board, space):

"""Bo3BpawaeT True, ecan space Ha board npeactasnseTt coboii
[ONYCTUMbIA HOMEp KNeTKu, npu4yem 3Ta KneTka nycta."""
return space in ALL_SPACES and board[space] == BLANK

isWinner(board, player):

"""Bo3BpawaeT True, ecau urpok player nobeaun Ha 3Toi [ocke.
# [lnAa ynobo4mTaeMoOCTM WUCMONb3YWTCA 6onee KOPOTKME Ha3BaHWUA NMEpeMeHHbIX :
b, p = board, player

# MNpoBepsieM Hanu4yuMe Tpex OTMETOK Ha OAHON W3 Tpex CTpoK,

# ABYX AMaroHaneih uam B OOHOM U3 Tpex CTON6LOB.

return ((b['1'] == b['2'] == b['3"'] == p) or # BepxHAsa cTpoka
(b['4"'] == b['5"'] == b['6"'] == p) or # CpepHAs cTpoka
(b['7'] == b['8"'] == b['9'] == p) or # HuxHAs cTpoka
(b['1"] == b['4'] == b['7"'] == p) or # JleBbit cToONbGeL
(b['2"'] == b['5"'] == b['8"'] == p) or # CpepHuit cTonbey
(b['3"] == b['6'] == b['9"'] == p) or # HuxHuit cTonbey
(b["'3"] == b['5"'] == b['7"'] == p) or # [OuaroHanb
(b['1'] == b['5"] == b['9"'] == p)) # [maroHanb
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84.

85. def isBoardFull(board):

86. """Bo3BpawaeT True, ec/iuM BCe KNETKU Ha AOCKe 3amnosHeHbl. """

87. for space in ALL_SPACES:

88. if board[space] == BLANK:

89. return False # Ecau xoTb oAHa kneTka nycTa — Bo3Bpawaem False.
90. return True # He3anofHeHHbIX KNeTOK HeT, Bo3Bpawaem True.

91.

92.

93. def updateBoard(board, space, mark):

94. """MpucBamBaem kneTke (space) Ha pocke (board) 3HauveHue (mark)."""
95. board[space] = mark

96.

97. if __name__ == "'__main__"':

98. main() # Bbi3biBaeMm main(), ecnum 3TOT MOAY/lb He uMMNopTupyeTcs,

99. # a 3anyckaeTcAa.

UcchnepoBaHune nporpammal

IMomnpoGyiite HAlTH OTBETHI HA CJEAYIONINE BOMPOCHL. [109KCIIEpUMEHTUPYIITE ¢ 13-
MEHEHUSIMU KOJIa U 3aIlyCTUTE TIPOTPAMMY CHOBA, YTOOBI YBU/IETh, KAK OHU TIOBJIASIOT
Ha ee paboTy.

1. Yro Gyumer, ecaim X, 0, BLANK = 'X', '0', ' ' BCTpOKe 7 3aMeHUTh Ha X, O, BLANK =
=X, X,

2. Yro byner, eciv board[ space] = mark B ctpoke 95 3aMmeHuTh Ha board[ space] = X?

3. Yro Gyzert, eciim board[ space] = BLANK B cTpoke 50 3aMeHITh Ha board[ space] = X?



XaHonckaa 6awHs

«Xamoiickas GallHs» — roJIOBOJOMKA, B KOTOPOU JIaHO TPH

CTEPIKHS, Ha OJIMH M3 KOTOPBHIX HAHU3AHBI IUCKU PA3JTUYHOTO

pasmepa. Ilesb nTpsl — mepeHecTH CTONKY JUCKOB Ha JAPYTOH

cTeps;keHb. [Ipn 5TOM MOXHO TIEpeHOCHUTH 32 OJINH Pa3 TOJIHKO

OJIMH JINCK Y HEJIb3sl KJIaCTh OOJIbIINI AUCK Ha MEHbIIMIL. Perernue

JAaHHOU TOJIOBOJIOMKH TPeOyeT orpeiesieHHOTo anropurma. CMoxkeTe

Jit BbI flofymathbest 10 Hero? (TTopckaska: monpolOyiiTe cHaYa a PeuTh 6ojee mpocToi
BapUaHT 33/1a4¥, B KOTOPOM TiepeMeHHast TOTAL_DISKS paBHa 3 nin 4.)

Mporpamma B gencreumn
Pesynbrat BoiniosHeHnsA towerofhanoi. py BRITJISAUT CAEIYIONTUM 06p330M:

The Tower of Hanoi, by Al Sweigart al@inventwithpython.com

Move the tower of disks, one disk at a time, to another tower. Larger
disks cannot rest on top of a smaller disk.

More info at https://en.wikipedia.org/wiki/Tower_of_Hanoi

I I
@_1@ I
@0_2@0 I
@0@_30e@ I
@EER_400E@ I

I

I

I

I

(@00EEE_500eE0 I
A

I I
I I
I I
I I
I I
I I
B c
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Enter the letters of "from" and "to" towers, or QUIT.
(e.g. AB to moves a disk from tower A to tower B.)
> ab

|

I

I

@EER_400ee |
@0@E@_500000  @_1@

A B

l
I
[l
l
I
I
C

Enter the letters of "from" and "to" towers, or QUIT.
(e.g. AB to moves a disk from tower A to tower B.)
- -COKpaueHo- -

Onucanme paboThbl

B kavecTBe CTPYKTYPBI IAHHBIX JIJIsI [TPEJCTABJIEHUST OAIITHHU B HAIIEH TPOrPAMME HCITOJIb-
3yercsi crimcok. [lepBoe yneo B crimcke COOTBETCTBYET HISKHEMY JIUCKY, & TTOCIeIHee —
BepxHemy. Hanpumep, [5, 4, 2] COOTBETCTBYET cJeytoleii barHe:

I
I
@0_200
@EER_40eee
00EEA_50EeA@

Mertozbr append() 1 pop() ciuckos Python mosBosiaior 100aBasATh U yAAIATH 3HAYE-
HHA U3 KOHIlA CIIMCKAa COOTBETCTBEHHO. HO}IO6HO TOMY KakK BbIpaskeHnus somelList[0]
u somelList[1] O3BOJAIOT O6paHlaTbC${ K II€EpBOMY 1 BTOPOMY 3JIEMEHTaM CIIUCKa,
MOZKHO HUCIIOJIb30BaTh OTPHIIATEIbHbIE MHIEKCHI JIsi OOpallieHnst K 3HaYEHHUSIM ¢ KOHIIA
CITMCKA C TIOMOIIIbIO BhIpaKeHUH Bua someList[-1] u someList[-2] A nocjienHero
U IPEIIOC/IeIHEr0 3HaYeH il B CIIICKe COOTBETCTBEHHO, YTO O4eHb YA00HO A/ BhIOOpa
JIMCKa, HAXO/ISAIIErocs Ha BepXy OallHu.

"""XaHoickas bawHa, (c) dn CeeitrapT al@inventwithpython.com
FonoBonoMKa C MepeHocoM CTON6UKOB

Kon pasmeweH Ha https://nostarch.com/big-book-small-python-projects
. Terun: KopoTkasa, urpa, ronosonomka"""

import copy
import sys

W oo NOUTEA WNBRE

TOTAL_DISKS = 5 # Yem 6onble AUMCKOB, TeM CJIOXHEe roJIoBOJIOMKA .

.
R o

. # B Havane BCe ANCKM HaxoaATcA Ha bawHe A:
. COMPLETE_TOWER = list(range(TOTAL_DISKS, 0, -1))

[
w N
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
a47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

def main():

print("""The Tower of Hanoi, by Al Sweigart al@inventwithpython.com
Move the tower of disks, one disk at a time, to another tower. Larger
disks cannot rest on top of a smaller disk.

More info at https://en.wikipedia.org/wiki/Tower_of_Hanoi

)

# 3apjaem 6awHu. KoHel crnucka COOTBETCTBYeT Bepxy 6alHu.
towers = {'A': copy.copy(COMPLETE_TOWER), 'B': [], 'C': []}

while True: # BbiNONHAEM OAMH XOA.
# OTobpaxaem 6aWHWM U JUCKWU:
displayTowers(towers)

# lMpocum nonb3oBaTena chenaTb XOA4:
fromTower, toTower = askForPlayerMove(towers)

# MNepeHocum BepxHuit auck ¢ fromTower Ha toTower:
disk = towers[fromTower].pop()
towers[toTower].append(disk)

# lpoBepAeM, He pewwnn nuM yxe roJioOBOJIOMKY MOJib30BaTe/b:

if COMPLETE_TOWER in (towers['B'], towers['C']):
displayTowers(towers) # OTobpaxaem 6awHu MocnefHwii pas.
print('You have solved the puzzle! Well done!")
sys.exit()

def askForPlayerMove(towers):
"""MpocuT urpoka cpenatb xon. Bo3spawaeT (fromTower, toTower)."""
while True: # [lpogonxaem crnpawuBaTb Urpoka, Moka OH He BBeAeT A0MYyCTUMbIA
# xopg.
print('Enter the letters of "from" and "to" towers, or QUIT.')
print('(e.g. AB to moves a disk from tower A to tower B.)')
response = input('> ').upper().strip()

if response == "'QUIT':
print('Thanks for playing!"')
sys.exit()

# Ybexpaemcs, 4TO UrpoK BBes KOpPpeKTHble OyKBbl GaleH:

if response not in ('AB', 'AC', 'BA', 'BC', 'CA', 'CB'):
print('Enter one of AB, AC, BA, BC, CA, or CB.")
continue # Mpocum urpoka BBECTU XOA CHOBA.

# CuMHTaKcuyeckuit caxap — 6onee HarnAfHble Ha3BaHUA MEpPEMEHHbIX :
fromTower, toTower = response[@], response[1l]
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65.

66. if len(towers[fromTower]) == 0@:

67. # WcxopHas 6awHA He Ao/kHa 6biTb MyCTOW:

68. print('You selected a tower with no disks.')

69. continue # Mpocum urpoka BBECTU XOA CHOBA.

70. elif len(towers[toTower]) ==

71. # Ha nycTyw ueneByl 6aWHi0 MOXHO MepeHecTW Nwboi AUCK:
72. return fromTower, toTower

73. elif towers[toTower][-1] < towers[fromTower][-1]:

74. print('Can\'t put larger disks on top of smaller ones.')
75. continue # Mpocum urpoka BBECTU XOA CHOBA.

76. else:

77. # Xop ponycTum, BO3BpauwaeMm BbiGpaHHble GalHU:

78. return fromTower, toTower

79.

80.

81. def displayTowers(towers):

82. """OTobpaxaem Tekylwee cocToAHue."""

83.

84. # OTOobpaxaem Tpu 6HawHK:

85. for level in range(TOTAL_DISKS, -1, -1):

86. for tower in (towers['A'], towers['B'], towers['C']):

87. if level >= len(tower):

88. displayDisk(@) # OTobpaxaem nycToll cTepxeHb 6e3 AUCKOB.
89. else:

90. displayDisk(tower[level]) # OTob6paxaem AucK.

91. print()

92.

93. # OTOobpaxaem meTku baweH A, B u C.

94. emptySpace = ' ' * (TOTAL_DISKS)

95. print('{0} A{0}{0} B{0}{0} C\n'.format(emptySpace))

96.

97.

98. def displayDisk(width):

99. """OTobpaxaemM AWCK 3afaHHOW WWPUHbI. llMpuHa © O3Ha4vaeT oTcyTCcTBMe Aucka."""
100. emptySpace = ' ' * (TOTAL_DISKS - width)

1e01.

102. if width == @:

103. # OTobpaxaeM cermMeHT cTepxHA 6e3 aucka:

104. print(emptySpace + '||' + emptySpace, end="")

105. else:

106. # OTobpaxaem AMCK:

107. disk = '@" * width

108. numLabel = str(width).rjust(2, '_")

109. print(emptySpace + disk + numLabel + disk + emptySpace, end="")
110.

111.

112. # Ecnau nporpamMma He uMNOpTUpyeTCA, a 3anyckaeTcA, NPOU3BOAMM 3anyCK Wrpbl:
113. if _ _name__ == '
114. main()

__main__":
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UccnepgoBaHme nporpammel

[TonpoGyiiTe HaiiTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. Il0dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMU KOJIa W 3aITyCTHTE MPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Yro Gygert, eciu yAauTh WK 3aKOMMEHTHPOBATH CTPOKH 73, 74 1 757

2. Yro Gyzer, ecaiv emptySpace = ' ' * (TOTAL_DISKS - width) B cTpoke 100 3ameHUTH
Ha emptySpace =" "'?
3. YUto Gynert, ecim width == @ B ctpoke 102 3amenuTh Ha width != 07



Bonpocbl ¢ nogBoxom

KakuMm cTaHeT jKeJIThiil KaMeHb, €CJIU €ro OPOCUTH B TOJTY-
6oit ipyn? CymectByer Jivt ipasaauk 4 Wions B8 AHTmu?
Kak mosxer goxTop obxoauthes 30 aueit 6e3 cua? Ecin Bbl
JlyMaeTe, 4TO 3HaeTe OTBETHI Ha 3TU BOIIPOCHI, TO, BEPOSITHO,
ommbaerech: 54 BOIpoca B 9TOi porpaMme ObLIN CIIEIUANbHO
COCTaBJICHBI TaK, ‘ITO6I)I OTBETHI HAa HUX 6bIJH/I IIPOCTBI, OYEBU/THBI
U HETIPaBUJIbHBL, [TOMCK HACTOSIIIIUX OTBETOB TPEOYET OTpe/IeIcH-
HBIX YMCTBEHHBIX CTOCOOHOCTET.

He xonupyiite ko U3 970l KHUTH, YTOOBI HE TOPTUTH BCE YIOBOJLCTBYE, BE/lb TOT/A
BBI cpa3dy yBuauTe oTBeTHL. Jlydiie ckayaiite aty urpy c https://inventwithpython.com/
trickquestions.py u 3artycture ee, He TJIsI/IS HA UCXOAHDBIN KOJI.

Mporpamma B gencreumn
PesynbraT BeITIOIHEHUSI trickquestions. py BBITJISUT CJAEAYOMIUM 00Pa3oM:
Trick Questions, by Al Sweigart al@inventwithpython.com

Can you figure out the answers to these trick questions?
(Enter QUIT to quit at any time.)

Press Enter to begin...
- -COKpaueHo- -
Question: 1
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Score: @ / 54

QUESTION: A 39 year old person was born on the 22nd of February. What year is

their birthday?
ANSWER: 1981

Incorrect! The answer is: Their birthday is on February 22nd of every year.

Press Enter for the next question...

- -COKpaueHo- -

Question: 2

Score: @ / 54

QUESTION: If there are ten apples and you take away two, how many do you have?
ANSWER: Eight

Incorrect! The answer is: Two.

Press Enter for the next question...

- -COKpaueHo- -

Onucanme paboThbl

B nepemennoit QUESTIONS COMEPIKUTCS CIIMCOK aCCOIMATUBHBIX MacCUBOB. Kask/brit
MaCCHUB COOTBETCTBYET OJHOMY BOIIPOCY C IOJBOXOM U COIAEP/KUT KJIOYM 'question’,
'answer' 1 'accept'. 3HaueHUd IS Kaloueil 'question' u 'answer' MIPECTABIAIOT
co060ii CTPOKOBBIE 3HAYEHUSI, COOTBETCTBEHHO OTOOpakaeMble TIPOrPAMMOI B MOMEHT,
KOT/Ia 33/1aeTCsI BOIIPOC UTPOKY WJIH TIOKA3bIBAETCS OTBET. 3HAUEHNE JIJIs KJTiova 'accept’
[IPEICTaBJIACT c006011 CIIUCOK CTPOKOBBIX 3HaueHMiiL. JTo60e BBeIeHHOE NTPOKOM 3HAYECHHE
13 9TOTO CIUCKA CYUTAETCA [IPABUJIBHBIM, UTO IIO3BOJIAET €MY BBOJUTD B KAYE€CTBE OTBETA
TEKCT B CBOOOIHOM dopme. IIporpamma 10CTaTOYHO TOUHO OIpPEEIISIET, TPABUIbHBIN
JIV OTBET IOJIy4uJIa.

1. """Bonpocbkl ¢ nogBoxom, (c) 3n CeeirapTt al@inventwithpython.com

2. BUKTOpUHa W3 HECKOJIbKUX BOMPOCOB C MOABOXOM.

3. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects
4. Tern: 6onbwasn, tmop"""

5.

6. import random, sys

7

8. # QUESTIONS npepcTtaBnAaeT coboi CMUCOK acCOUMATUBHLIX MAaCCUBOB, KaxAbli
9. # M3 KOTOpbLIX COAEPXMT BOMPOC C MOABOXOM WM OTBET Ha Hero. B Takom
10. # accouMaTMBHOM MaccuBe ecTb Ky 'question' (c TekcTom Bonpoca),
11. # 'answer' (c TekcTom oTBeTa) M 'accept' (CO CMMCKOM CTPOKOBbIX
12. # 3Ha4yeHui, KOTOpble MporpamMma CYMTaeT MNpPaBWU/IbHbBIMA OTBETAaMM Ha BOMpPOC).
13. # (!) MpupymaitiTe cobCTBEHHble BOMPOCH C MOABOXOM M fob6aBbTe ciopa:

14. QUESTIONS = [

15. {'question': "How many times can you take 2 apples from a pile of 10 apples?",
16. "answer': "Once. Then you have a pile of 8 apples.”,
17. 'accept': ['once', 'one', '1']},
18. {'question': 'What begins with "e" and ends with "e" but only has one
w Jetter in it?',
19. "answer': "An envelope.",

20. 'accept': ['envelope'l},
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21. {'question': "Is it possible to draw a square with three sides?",

22. 'answer': "Yes. All squares have three sides. They also have a fourth side.",

23. ‘accept': ['yes']},

24. {'question': "How many times can a piece of paper be folded in half by hand
= without unfolding?",

25. "answer': "Once. Then you are folding it in quarters.",

26. ‘accept': ['one', '1', 'once'l},

27. {'question': "What does a towel get as it dries?",

28. ‘answer': "Wet.",

29. ‘accept': ['wet']},

30. {'question': "What does a towel get as it dries?",

31. 'answer': "Drier.",

32. ‘accept': ['drier', 'dry'l},

33. {'question': "Imagine you are in a haunted house full of evil ghosts. What do
= you have to do to stay safe?",

34. ‘answer': "Nothing. You're only imagining it.",

35. 'accept': ['nothing', 'stop']},

36. {'question': "A taxi driver is going the wrong way down a one-way street. She
= passes ten cops but doesn't get a ticket. Why not?",

37. 'answer': "She was walking.",

38. ‘accept': ['walk']},

39. {'question': "What does a yellow stone thrown into a blue pond become?",

40. "answer': "Wet.",

41. ‘accept': ['wet']},

42. {'question': "How many miles does must a cyclist bike to get to training?",

43. 'answer': "None. They're training as soon as they get on the bike.",

a4, ‘accept': ['none', 'zero', '0']},

45. {'question': "What building do people want to leave as soon as they enter?",

46. 'answer': "An airport.”,

a47. ‘accept': ['airport', 'bus', 'port', 'train', ‘'station', 'stop']},

48. {'question': "If you're in the middle of a square house facing the west side

= with the south side to your left and the north side to your right, which
= side of the house are you next to?",

49. 'answer': "None. You're in the middle.",

50. 'accept': ['none', 'middle', 'not', 'any']},

51. {'question': "How much dirt is in a hole 3 meters wide, 3 meters long,
= and 3 meters deep?",

52. "answer': "There is no dirt in a hole.",

53. ‘accept': ['no', 'none', 'zero']},

54. {'question': "A girl mails a letter from America to Japan. How many miles did
= the stamp move?",

55. "answer': "Zero. The stamp was in the same place on the envelope the
= whole time.",

56. 'accept': ['zero', '@', 'none', 'no'l},

57. {'question': "What was the highest mountain on Earth the day before Mount
= Everest was discovered?",

58. "answer': "Mount Everest was still the highest mountain of Earth the day
= before it was discovered.",

59. 'accept': ['everest']},

60. {'question': "How many fingers do most people have on their two hands?",

61. 'answer': "Eight. They also have two thumbs.",
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62. 'accept': ['eight', '8']},
63. {'question': "The 4th of July is a holiday in America. Do they have
= a 4th of July in England?",

64. ‘answer': "Yes. All countries have a 4th of July on their calendar.”,
65. 'accept': ['yes']},

66. {'question': "Which letter of the alphabet makes honey?",

67. "answer': "None. A bee is an insect, not a letter.",

68. 'accept': ['no', 'none', 'not']},

69. {'question': "How can a doctor go 30 days without sleep?",

70. 'answer': "By sleeping at night.",

71. 'accept': ['night', 'evening']},

72. {'question': "How many months have 28 days?",

73. "answer': "12. All months have 28 days. Some have more days as well.",
74. 'accept': ['12', 'twelve', 'all']},

75. {'question': "How many two cent stamps are in a dozen?",

76. "answer': "A dozen.",

77. 'accept': ['12", 'twelve', 'dozen']},

78. {'question': "Why is it illegal for a person living in North Dakota to be
= buried in South Dakota?",

79. 'answer': "Because it is illegal to bury someone alive.",

80. 'accept': ['alive', 'living', 'live']},

81. {'question': "How many heads does a two-headed coin have?",

82. 'answer': "Zero. Coins are just circular pieces of metal. They don't have

= heads.",

83. 'accept': ['zero', 'none', 'no', '0'l},

84. {'question': "What kind of vehicle has four wheels and flies?",

85. 'answer': "A garbage truck.",

86. 'accept': ['garbage', 'dump', 'trash']},

87. {'question': "What kind of vehicle has four wheels and flies?",

88. "answer': "An airplane.",

89. ‘accept': ['airplane', 'plane'l},

90. {'question': "What five-letter word becomes shorter by adding two letters?",
91. "answer': "Short.",

92. 'accept': ['short']},

93. {'question': "Gwen's mother has five daughters. Four are named Haha, Hehe,

= Hihi, and Hoho. What's the fifth daughter's name?",

94. 'answer': "Gwen.",

95. 'accept': ['gwen']},

96. {'question': "How long is a fence if there are three fence posts each one

= meter apart?",

97. 'answer': "Two meters long.",

98. 'accept': ['2', "two']},

99. {'question': "How many legs does a dog have if you count its tail as a leg?",
100. 'answer': "Four. Calling a tail a leg doesn't make it one.",

101. ‘accept': ['four', '4']},

102. {'question': "How much more are 1976 pennies worth compared to 1975 pennies?",
103. "answer': "One cent.",

104. 'accept': ['1', 'one'l},

105. {'question': "What two things can you never eat for breakfast?",
106. "answer': "Lunch and dinner.",

107. ‘accept': ['lunch', 'dinner', 'supper']},
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108. {'question': "How many birthdays does the average person have?",

109. 'answer': "One. You're only born once.",

110. 'accept': ['one', '1', 'once' 'born'l]l},

111. {'question’': "Where was the United States Declaration of Independence
= signed?",

112. "answer': "It was signed at the bottom.",

113. 'accept': ['bottom']},

114. {'question': "A person puts two walnuts in their pocket but only has one

thing in their pocket five minutes later. What is it?",

115. 'answer': "A hole.",

116. 'accept': ['hole']},

117. {'question': "What did the sculptor make that no one could see?",

118. 'answer': "Noise.",

119. 'accept': ['noise']},

120. {'question': "If you drop a raw egg on a concrete floor, will it crack?",

121. "answer': "No. Concrete is very hard to crack.",

122. ‘accept': ['no']},

123. {'question': "If it takes ten people ten hours to build a fence, how many
= hours does it take five people to build it?",

124. 'answer': "Zero. It's already built.",

125. 'accept': ['zero', 'no', '@', 'already', 'built']},

126. {'question': "Which is heavier, 100 pounds of rocks or 100 pounds of
= feathers?",

127. "answer': "Neither. They weigh the same.",

128. ‘accept': ['neither', 'none', 'no', 'same', 'even', ‘'balance']},

129. {'question': "What do you have to do to survive being bitten by a poisonous
= snake?",

130. "answer': "Nothing. Only venomous snakes are deadly.",

131. 'accept': ['nothing', 'anything'l},

132. {'question': "What three consecutive days don't include Sunday, Wednesday, or

Friday?",

133. 'answer': "Yesterday, today, and tomorrow.",

134. 'accept': ['yesterday', 'today', 'tomorrow']},

135. {'question': "If there are ten apples and you take away two, how many do you
= have?",

136. ‘answer': "Two.",

137. 'accept': ['2', "two']},

138. {'question': "A 39 year old person was born on the 22nd of February. What
= year is their birthday?",

139. "answer': "Their birthday is on February 22nd of every year.",

140. 'accept': ['every', 'each']},

141. {'question': "How far can you walk in the woods?",

142. "answer': "Halfway. Then you are walking out of the woods.",

143. 'accept': ['half', '1/2']},

144. {'question': "Can a man marry his widow's sister?",

145. 'answer': "No, because he's dead.",

146. ‘accept': ['no']},

147. {'question': "What do you get if you divide one hundred by half?",

148. "answer': "One hundred divided by half is two hundred. One hundred divided

= by two is fifty.",
149. 'accept': ['two', '200']},
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150.

151.

153.
154.
155.
156.

157.
158.
159.
160.
161.
162.
163.
164.
165.

166.
167.
168.
169.
170.
171.
172.
173.
174.

175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.

{'question': "What do you call someone who always knows where their
= spouse is?",
'answer': "A widow or widower.",
'accept': ['widow', 'widower']},
{'question': "How can someone take a photo but not be a photographer?",
'answer': "They can be a thief.",
'accept': ['thief', 'steal', 'take', 'literal']},
{'question': "An electric train leaves the windy city of Chicago at 4pm on

= 3 Monday heading south at 100 kilometers per hour. Which way does the smoke
= blow from the smokestack?",

'answer': "Electric trains don't have smokestacks.",

'accept': ["don't", "doesn't", 'not', 'no', 'none'l]},
{'question': 'What is the only word that rhymes with "orange"?',

'answer': "Orange.",

'accept': ['orange']},
{'question': "Who is the U.S. President if the U.S. Vice President dies?",

'answer': "The current U.S. President.”,
'accept': ['president', 'current', 'already'l]},
{'question': "A doctor gives you three pills with instructions to take one
= every half-hour. How long will the pills last?",
"answer': "One hour.",
'accept': ['1', 'one'l},
{'question': "Where is there an ocean with no water?",
"answer': "On a map.",
‘accept': ['map']},
{'question': "What is the size of a rhino but weighs nothing?",
'answer': "A rhino's shadow.",
'accept': ['shadow']},
{'question': "The clerk at a butcher shop is exactly 177 centimeters tall.
What do they weigh?",
'answer': "The clerk weighs meat.",

'accept': ['meat']}]

CORRECT_TEXT = ['Correct!', 'That is right.', "You're right.",
'You got it.', 'Righto!']
INCORRECT_TEXT = ['Incorrect!', "Nope, that isn't it.", 'Nope.',
'Not quite.', 'You missed it.']

print( Trick Questions, by Al Sweigart al@inventwithpython.com

Can you figure out the answers to these trick questions?
(Enter QUIT to quit at any time.)
rey

input('Press Enter to begin...")

random. shuffle(QUESTIONS)
score = 0

for questionNumber, ga in enumerate(QUESTIONS): # OCHOBHOW UMK/ MPOrpammbl.
print('\n' * 40) # Ouyuwaem >3KpaH.



402 MpoekT 78. Bonpockl ¢ NoABOXOM

196. print('Question:', questionNumber + 1)

197. print('Score:', score, '/', len(QUESTIONS))
198. print('QUESTION:', ga['question'])

199. response = input(' ANSWER: ').lower()

200.

201. if response == 'quit':

202. print('Thanks for playing!')

203. sys.exit()

204.

205. correct = False

206. for acceptanceWord in ga[ 'accept']:

207. if acceptanceWord in response:

208. correct = True

209.

210. if correct:

211. text = random.choice(CORRECT_TEXT)

212. print(text, ga['answer'])

213. score += 1

214. else:

215. text = random.choice(INCORRECT_TEXT)
216. print(text, 'The answer is:', qa['answer'])
217. response = input('Press Enter for the next question...').lower()
218.

219. if response == 'quit':

220. print('Thanks for playing!')

221. sys.exit()

222.

223. print("That's all the questions. Thanks for playing!")

Korza BbI BBeeTe UCXOAHBIN KOJ U 3aIlyCTUTE €r0 HECKOJIBKO pas, IoIpoOyiiTe 1mo-
AKCIIEPUMEHTHPOBATH C BHECEHWEM B Hero naMeHeHuil. Vien kacaTesbHO BOBMOMKHBIX
HeOOJIbIINX U3MEHEeHU I Bbl HalifleTe B KOMMEHTAPHsIX, TIOMeYeHHbIX ().

UcchnepgoBaHne nporpammel

ITO OUYEHD MPOCTAS TIPOTPAMMA, TaK UTO BAPUAHTOB ee MOAM(DUKAIIINHI HE TaK YK MHOTO.
BwmecTo aToro nomymaiite, Tie ele MOKET IIPUTOANTHCS MPorpaMMa BUa «BOIMPOC —
OTBET».



Urpa «2048»

Be6-paspaborumnk Tabpuane Yupysnu (Gabriele Cirulli)

cosnan urpy «2048» 3a oHM BhIXOHBIE. B ee OCHOBE JICKUT

urpa «1024» ot Veewo Studios, coznannas, B CBOIO 04epe/ib,

noj BrievatsieHreM ot urpet Threes! ot koman bl pazpaboTuu-

k0B Sirvo. B urpe «2048» Hy:KHO 06BEANHSITD YHCTA HA TOCKE

4 x 4, TakuM 0Opa3oM youpast ux ¢ skpaHa. /[Be 1BONKN 06ben-

HSTIOTCSI B UETBEPKY, /IBE YUETBEPKU OOBEAMHSIOTCS B BOCBMEPKY U T. JI.

ITpu kaskaoM 0ObEeIMHEHNN Ha UTPOBYIO JIOCKY M00aBIstieTcst HOBast ABoiiKa. 1leib: 1o-
ctrub 2048, mpesk/ie yeM BCst I0CKa 3aTTOJTHUTCS.
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Mporpamma B gencremm
PesyubraT BhIOJIHEHMs twentyfortyeight. py BBINJISAUT CJAEAYIOMIMM 00Pa3OM:

Twenty Forty-Eight, by Al Sweigart al@inventwithpython.com
- -COKpaujeHo- -

—_—— ——— ———  ———

+
I
I
I
+
I
I
I
----- +-----+
I
I
I
+
I
I
I
+

Score: 80
Enter move: (WASD or Q to quit)
- -COKpaueHo- -

OnucaHme paboThbl

IToBeeHme 9TOM TPOTPAMMBI PEATHBYETCS ¢ TOMOIIBIO CTPYKTYP JAHHBIX 1715t CTOJIOIOB,
MIPe/ICTABJIEHHBIX CITMCKAaMU M3 YeThIPeX CTPOKOBBIX 3HaYeHUH: BLANK (CTPOKOBOE 3Ha-
yeHue, COCTOosIIIee U3 OAHOro pobdena), '2', '4", '8 u . a. [lepBoe 3HadeHue B JAaHHOM
CITHCKE COOTBETCTBYET HU3Y CTOJIONA, a TIoceHee — Bepxy. OObeIUHSIONIECS B CTOJIONE
YunCJia BCeT/ia CABUTAIOTCA BHU3, a UTPOK MOJYKET CABUTATDH «IIJIMTKN» BBEPX, BHN3, BJIEBO
WJI BITPABO. Mosxkete IIpeaCTaBUTh ce6e, YTO CUJIa TAXKECTH TAHET «IIJIMTKN» B 9TUX Ha-
npaBienusax. Hanpuwmep, Ha puc. 79.1 mokasaHa JI0CKa ¢ «IIATKAMI», CIBUTAIOTIMMICS
BrpaBo. Co3/aeM 4eThIpe CIUCKa [JIST CTOMOIOB:

CL e
L2
SPR

['2','4','8", " "]
[ "
[ "
"'

v
3

'
)

v
3

Dynukius combineTilesInColumn() MOTydYaeT Ha BXOJIE OJIMH CITMCOK JIJIS CTOJIONA 1 BO3-
BpalaeT pyroii, B KOTOPOM BCe COBIIQ/IAI0IIIE YNCIa 00beHEHbI 1 CABUHYTHI BHU3.
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3a cosganue CIucKoB 115 CTOAOIO0B B COOTBETCTBYIOIIEM HAIIPABICHUN U OOHOBJIEHIE
WUTPOBOH JIOCKW HA OCHOBE BO3BPAIlA€MOTO CITUCKA OTBEYAET BBI3BIBAIONINI (DYHKITUIO
combineTilesInColumn() KOZ.

e e e bk -
1 1 1 1 1
I I I I I
R T S T S T
1 1 1 1 1
e e e ks
1 1 1 1 1
I I I I I
oA I I I
T T T T T
e s ek
1 1 1 1 1
I I I I I
L2 I I I
T T T T T
s Et BT
1 1 1 1 1
I I I I I
I I I I I
T T T T T
T T e T

Puc. 79.1. Cronbusl (BbigeneHsl) B cnyyae casura BAPABO

"""Urpa «2048», (c) 3n Ceeirapt al@inventwithpython.com

Wrpa, B KOTOpoOW Mpu cABure "nNAnToK" 0bObeAMHAKNTCA 4Yucna, pacTywue

B reomeTpuyeckoi nporpeccun. Ha ocHoBe urpel "2048" labpuane Yupynnm —
KJIOHa urpbl "1024" oT Veewo Studios, koTopaa sBnAeTca KJOHOM urpbl Threes!
NMoapobHee — B cTaTbe https://ru.wikipedia.org/wiki/2048_(wurpa)

Koa pasmeweH Ha https://nostarch.com/big-book-small-python-projects
Teru: 6onbwasa, urpa, ronososomka"""

W oONOUVLA WNBR

import random, sys

e
R o

. # 3apaeM KOHCTaHTbI:
. BLANK = "' # 3HaveHue, coOTBeTCTBYyllWee NyCTON KJieTKe Ha Jocke.

R RR R
[NV N

. def main():
print('""’

=
o)}

Twenty Forty-Eight, by Al Sweigart al@inventwithpython.com

o)
0 N

. Slide all the tiles on the board in one of four directions. Tiles with
. like numbers will combine into larger-numbered tiles. A new 2 tile is

. added to the board on each move. You win if you can create a 2048 tile.
. You lose if the board fills up the tiles before then.''")

22. input('Press Enter to begin...")

NN B
[

N
w
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24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
a4,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

gameBoard = getNewBoard()

while True: # OCHOBHOW UMKA MpOrpamMmsbl.
drawBoard(gameBoard)
print('Score:"', getScore(gameBoard))
playerMove = askForPlayerMove()
gameBoard = makeMove(gameBoard, playerMove)
addTwoToBoard(gameBoard)

if isFull(gameBoard):

drawBoard(gameBoard)
print('Game Over - Thanks for playing!')
sys.exit()

def getNewBoard():

Bo3BpawaeT HOBYW CTPYKTYpY AAHHbIX ANA JOCKM,

KOTOopas npeacTaBnseT coboil acCOLMATUBHbIA MAacCUB, KHYM KOTOPOro —
KopTexu (X, y), @ 3HAYeHUs HaxXoAATCA B COOTBETCTBYWWMX KJeTKax.
3TW 3HA4YeHuA paBHbl IMBO YMCNaM — CTeneHAM ABOIMKM, nnb6o BLANK.
CucTeMa KOOpAMHAT BbLIFNAAWT BOT Tak:

X0 123

newBoard = {} # CoAaepxuT BO3BpallaeMyw CTPYKTYpy [AaHHbIX AOCKMK.
# Mpoxoaum Mo BCeM KneTKaM AOCKM, yCTaHaBauMBaa "naMTkam" 3HadeHue BLANK:
for x in range(4):
for y in range(4):
newBoard[(x, y)] = BLANK

# Bblbupaem ABe cnyyaiHble KNeTKW ANA ABYX HavasbHblX ABOeK:
startingTwosPlaced = @ # Yucno BbibpaHHbIX M3HAYa/lbHO KNETOK.
while startingTwosPlaced < 2: # MoBTopsiem, 4T06bl MpoAybAMpOBaTb KAETKM.
randomSpace = (random.randint(@, 3), random.randint(e, 3))
# MNpoBepsAeM, 4YTO cny4aitHo BbibpaHHasA KNeTKa ele He 3aHATa:
if newBoard[randomSpace] == BLANK:
newBoard[randomSpace] = 2
startingTwosPlaced = startingTwosPlaced + 1

return newBoard

def drawBoard(board):
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75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
1le1.
102.
103.
104.
105.
106.
107.
108.
109.
11e.

112.
113.
114.
115.
116.

118.
119.
120.
121.
122.
123.
124.
125.

OTpWCOBbIBaEM CTPYKTYpPY [AaHHbIX A/A AOCKM Ha 3KpaHe.

# Mpoxoaum MO BCEM BO3MOXHbIM K/JeTKaM C/jieBa HanpaBo, CBepXy BHU3
# ¥ co3gaem CNMUCOK METOK BCEX K/eToK.
labels = [] # Cnucok CTpOKOBbIX 3HA4YeHWit ans 4yucna/BLANK paHHoW "mauTku".
for y in range(4):
for x in range(4):
tile = board[(x, y)] # Monyyaem 3HayeHue "NAuMTkM" B ITON KneTke.
# Ybexpaemcs, 4TO AJIMHA MeTKM paBHa 5:
labelForThisTile = str(tile).center(5)
labels.append(labelForThisTile)

# {} 3ameHAKTCA MeTKamMu COOTBETCTBYHWUX "NAMTOK™:

print("""
Fo---- Fo---- Fo---- Fo---- +
| | | | |
[
| | | | |
+----- +----- +----- +----- +
| | | | |
[
| | | | |
e e e e +
| | | | |
[
| | | | |
Fo---- Fo---- Fo---- Fo---- +
| | | | |
[
| | | | |
+----- +----- +----- +----- +
""" format(*labels))
def getScore(board):
"""Bo3BpawaeT cymMmy Bcex "nauTok" B CTPYKType AaHHbIX Ansa Jocku."""
score = 0@
# MNpoxogum B uMKNe Mo BCeM KaeTkam, npubasnaa "namTku" K score:
for x in range(4):
for y in range(4):
# MpubaBnAaem K score TONbKO HenycTble "nNAnTKU":
if board[(x, y)] != BLANK:
score = score + board[(x, y)]
return score
def combineTilesInColumn(column):

column npeacTaBnseT coboil cnMcok M3 yeToblpex "nauTok". UHaeKkc ©
COOTBETCTBYeT HM3y cTonbua column, a cuna TAXeCTU TAHET "NAUTKU" BHU3,
B CNy4ae paBHbIX 3Ha4yeHUn oHM obbeauHAwTCA. Hanpumep, combineTilesInCo-
lumn([2, BLANK, 2, BLANK]) Bo3BpawaeT [4, BLANK, BLANK, BLANK]."""
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126.

127. # Konupyem B combinedTiles Tonbko 4ucna (He BLANK) u3 column
128. combinedTiles = [] # Cnucok HenycTbix "nauTok" B column.

129. for i in range(4):

130. if column[i] != BLANK:

131. combinedTiles.append(column[i])

132. # lpojonkaem NpUCoeaMHATb K CNUcKy 3HaveHnusa BLANK, noka He nony4uTtcAa
133. # YeTbipe "nAnTKKM":

134. while len(combinedTiles) < 4:

135. combinedTiles.append(BLANK)

136.

137. # 06befMHSAEM 4Yucna, ec/n YUC/NO CBepxy — Takoe Xe, U y[BauBaem.
138. for i in range(3): # Mponyckaem MHAEKC 3: 3TO BepxXHAA KieTKa.
139. if combinedTiles[i] == combinedTiles[i + 1]:

140. combinedTiles[i] *= 2 # YaBauBaem 4ucno Ha "nautke".
141. # CoBMraem pacnosioXeHHble BBepxy "MAUTKU" Ha OfHY KNeTKy:
142. for aboveIndex in range(i + 1, 3):

143. combinedTiles[aboveIndex] = combinedTiles[aboveIndex + 1]
144. combinedTiles[3] = BLANK # Camas BepxHAf KJieTKa — Bcerja nycrtas.
145. return combinedTiles

146.

147.

148. def makeMove(board, move):

149. """Mpon3BoaMT Xoh Ha AOCKe.

150.

151. AprymeHT move — 'W', 'A', 'S'" wuam 'D'. OyHKUMA BO3BpawaeT

152. NoNyYUBWYHCSH CTPYKTYPY AaHHbIX Ans gocku (board)."""

153.

154. # board pasbuBaeTca Ha YeTblpe CTON6UA, pa3fiM4YHble

155. # B 3aBUCMMOCTM OT HanpaBJieHMA XopAa:

156. if move == 'W':

157. allColumnsSpaces = [[(@, ©), (0, 1), (0, 2), (0, 3)],

158. [(1, @), (1, 1), (1, 2), (1, 3)],

159. [(2, @), (2, 1), (2, 2), (2, 3)],
16e. [(3, @), (3, 1), (3, 2), (3, 3)]]

161. elif move == 'A':

162. allColumnsSpaces = [[(9, ©), (1, @), (2, @), (3, 9)],

163. [(e, 1), (1, 1), (2, 1), (3, 1],

164. [(e, 2), (1, 2), (2, 2), (3, 2)],

165. [(e, 3), (1, 3), (2, 3), (3, 3)]]

166. elif move == 'S':

167. allColumnsSpaces = [[(0, 3), (0, 2), (0, 1), (0, 0)],

168. [(1, 3), (1, 2), (1, 1), (1, @)1,
169. [(2, 3), (2, 2), (2, 1), (2, )],

17e. [(3, 3), (3, 2), (3, 1), (3, 9)]]

171. elif move == 'D':

172. allColumnsSpaces = [[(3, ©0), (2, @), (1, @), (0, 9)],

173. [(3, 1), (2, 1), (1, 1), (8, 1)],

174. [(3, 2), (2, 2), (1, 2), (e, 2)],
175. [(3, 3), (2, 3), (3, 3), (0, 3)]]

176. # CTpykTypa AaHHbiX board nocne BbinonHeHWs Xxopa:
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177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.

197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.

213.
214.
215.
216.
217.

218.
219.
220.

222.
223.
. def addTwoToBoard(board):
225.

boardAfterMove = {}

for columnSpaces in allColumnsSpaces:

# 4eTblpem cTonbuam.
# Monyvaem "nauTkn" pns storo ctonbua (nepsas "nauTtka"
# cooTBeTcTBYyeT "Hu3y" cTonbua):
firstTileSpace = columnSpaces[9]
secondTileSpace = columnSpaces[1]
thirdTileSpace = columnSpaces[2]
fourthTileSpace = columnSpaces[3]

firstTile = board[firstTileSpace]
secondTile = board[secondTileSpace]
thirdTile = board[thirdTileSpace]
fourthTile = board[fourthTileSpace]

# Oopmupyem cTonbeu n obbeauHaem "nNAUTKU" B HeMm:
column = [firstTile, secondTile, thirdTile, fourthTile]
combinedTilesColumn = combineTilesInColumn(column)

# OGopMupyemM HOBYW CTPYKTYpPY [HaHHbIX ASS AOCKM

# c obbeAuHeHHbIMU "nAnTKamun":
boardAfterMove[firstTileSpace] = combinedTilesColumn[@]
boardAfterMove[secondTileSpace] = combinedTilesColumn[1]
boardAfterMove[thirdTileSpace] = combinedTilesColumn[2]
boardAfterMove[fourthTileSpace] = combinedTilesColumn[3]

return boardAfterMove

def askForPlayerMove():

MpocMM Wrpoka ykasaTb HampaBieHue ciefywwero xoaa (MaAu BbIATH).

MpoBepaem xoAa Ha gonycTtumocTb: 'W', 'A', 'S" wam 'D'."""
print('Enter move: (WASD or Q to quit)"')

while True:

move = input('> ").upper()

if move == 'Q":
# 3aBepwaem nporpammy :
print('Thanks for playing!"')
sys.exit()

# Bo3Bpalwaem AOMYCTUMbIA XO4 WAW BbINONHAEM ele uTepauun
# 1 crnpawvMBaem CHoBa:
if move in ('W', 'A', 'S', 'D'):
return move
else:
print('Enter one of "W", "A", "S", "D", or "Q".')

llo6aBnaeT Ha [OCKY ABe CJlydvaiiHble HOBble "manTkm".

# lMpoxoaum B LMKSe NO BCeM

# BbinONHSAEM LMKN, Noka He 6yaeT BBeAeH AOMYCTUMbIA XOA.
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226.
227.
228.
229.
230.
231.
232.
233.
234.
235.
236.
237.
238.
239.
240.
241.
242.
243.
244.
245.
246.
247.
248.
249.

def

while True:
randomSpace = (random.randint(®@, 3), random.randint(e, 3))
if board[randomSpace] == BLANK:
board[randomSpace] = 2
return # BbinonHAem BO3BpaT M3 QYHKUMM nocne ObHapyxeHua
# HenycToW "nautkun".

isFull(board):
"""Bo3BpawaeT True, ecnan B CTPYKType [AaHHbIX ANA AOCKU HET MYyCTbIX KNeToK.
# MpoxoauM B UMKAE MO BCEM KJIeTKaM [OCKM:
for x in range(4):
for y in range(4):
# Ecnn kneTka nycTa, Bo3Bpawaem False:
if board[(x, y)] == BLANK:
return False

return True # MycTbIX K/JIeTOK HeT, BO3Bpawaem True.

# Ecnm nporpamMmma He UMNOPTUPYETCA, a 3anyCckKaeTCA, BbiMOJIHAEM 3anyCK WUrpbl:

if _ _name__ ==

__main__":
try:

main()
except KeyboardInterrupt:

sys.exit() # Ecnu HaxaTto Ctrl+C — 3aBepwaem nporpammy.

UccnegoBaHue nporpammal

ITonpoGyiite HaiiTk OTBETHI HA CJEAYIOIINE BONPOCHL. I10dKCIIepUMEHTUPYIITE ¢ U3-
MeHEHUsIMU KOJIa U 3aIlyCTUTE IIPOrPaMMy CHOBA, YTOObI YBUIETh, KAK OHU TTOBJIASIOT
Ha ee paboTy.

1. Yro Gyzer, ecau return score B ctpoke 118 samenuts Ha return 99997

2. Yro Oyzet, eciiu BoIpaskeHue board[ randomSpace] = 2 B cTpoke 229 3aMeHUTH
Ha board[randomSpace] = 2567
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lWindp BurxkeHepa

[Mudp Buskernepa, ommbOYHO TIPUITHCHIBAEMbIH KPUTITO-

rpady XIX Beka Biesy ne Buskenepy (Blaise de Vigeneére)

(npyrue uccre[oBaTe I He3aBUCUMO OT Brkenepa oTKpbLIn

€T0 PaHblIIle), B TeUeHNE HECKOJIBKUX CTOJICTHH He MOIIABAICS

BasoMmy. Io cyriectBy, o nmpeacrasJsier coboit mudp Ilesaps,

TOJIBKO C COCTOSIIIIM U3 HECKOJTBKUX YacTel KIouoM. Tak Ha3brBa-

eMblii k04 Buoicenepa npeactassier coboil cIoBO WK JasKe crydaii-

HYIO TIOCJIeIoBaTeIbHOCTD OYKB. Kaskmoit 6yKBe COOTBETCTBYET YHCIIO0, TIOKa3bIBAIOIIIEE,

Ha CKOJIBKO HEOOXOIMMO CABUHYTh 5Ty OYKBY B COOOIIEHUHU: A COOTBETCTBYET CABUTY
6ykBbI B coobmennn Ha 0 6yks, B—Ha 1,C —Ha2wu T 1.

Hanpumep, ecm kimou Buzkenepa — cioBo CAT, C osnavaer casur na 2 6yksbl, A — a0,
aT — na 19. ITepsast 6ykBa coobuieHus caBUTaeTcst Ha 2 OYKBbI, BTOpas He CABUTAETCS,
a Tpethbst — capuraercst Ha 19. [lJist 4eTBepTOit GYKBBI IIPOCTO UCIIOIB3YETCST KITI0Y JIJIsT
[1ePBOIA, paBHBI 2.

VIMeHHO HCToJIb30BaHIe HeCKOJMBKUX Kitoueh mdpa [lesaps obecrieunBaeT KPUITO-
croiikocTs mudpa BikeHepa. BoaMoKHOE KOJHUECTBO KOMOWHATIUN CIUIITKOM BETUKO
1ist ipsimoro tiepe6opa. B To ke Bpemst mudp BuskeHepa yeTOHUYNB K 4aCTOTHOMY
aHan3y — cjaboil cTropoHe mmdpa TPOCTOil MoACTaHOBKU. MHOTHE CTOJIeTHsT mudp
Buskerepa ObLT TIOCJEAHUM CTOBOM B KPUIITOTPA(IIH.

Be1 yBusinte, uto niporpammsl it i pa Buskenepa u mmdpa Ilesapst Bo MHOroM 11oxo-
xu. Toapobuee o mudpe BuskeHepa MOJKHO MPOYKUTATH B CTaThe « Bukumeuns: https://
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ru.wikipedia.org/wiki/LLndp_BwxeHepa. Eciu Bam xoTesoch 661 yaHath 6oJbiie o mudpax
U METOJIaxX MX B3JI0Ma — MOyKeTe IIpounTaTh Moio Kuury Cracking Codes with Python.

Mporpamma B gencremm
Pesy/ibrar BblIIOJHEHNs vigenere . py BBITJISAUT CIEAYIONUM 00Pa3OM:

Vigenére Cipher, by Al Sweigart al@inventwithpython.com
The Vigeneére cipher is a polyalphabetic substitution cipher that was
powerful enough to remain unbroken for centuries.

Do you want to (e)ncrypt or (d)ecrypt?

> e

Please specify the key to use.

It can be a word or any combination of letters:

> PIZZA

Enter the message to encrypt.

> Meet me by the rose bushes tonight.

Encrypted message:

Bmds mt jx sht znre qcrgeh bnmivps.

Full encrypted text copied to clipboard.

OnucaHme paboThbl

[Tockompky mipotiecch Mm@ poBaHus U pacimdPOBKU OYeHb TTOXOKHU, U 32 TOT U 3a
npyroit oTBeyaeT GyHKIUA translateMessage(). Dyukuuu encryptMessage()
u decryptMessage() — BCero JiuIib adanmepvt 1Jist translateMessage(). JIpyrumu
cJ0BaMu, 9TO (QYHKIINY, Q/IalITUPYIOIIME CBOU apTyMeHTbI, Tiepe/lalolie uX B PYyryio
(ynkuio, a 3areM Bo3Bpalaolye To, YTO BEPHYJIa Ta Apyrasd QyHKIusg. It QyHK-
IUU-aJIaTITePhl BBI3BIBAIOTCSI B HAIllEl MporpaMMe MPUMEPHO TaK, KaK BBI3bIBAJINCH
encryptMessage() u decryptMessage() B poekTe 66. MokeTe MMIIOPTHUPOBATH TU
MPOEKTHI B KAUECTBE MOJyJIEH B IPYTUX TIPOTPaAMMax M MCIIOJIb30BaTh UX KO/ MH(PO-
BaHus1/paciinpoBKU, He npuderasd K KOMUPOBAHMIO/BCTaBKe KO HEIIOCPEICTBEHHO
B HOBYIO ITPOTPAMMY.

1 linpp BuxeHepa, (c) dn CeeirapTt al@inventwithpython.com

2. linpp BuxeHepa — MHOroandaBUTHbIN WP MOACTAHOBKM, HACTONLKO

3. 3(peKTUBHbIA, YTO €ro He MOraM B3/IOMaTb MHOrMe CTONETUA.

4. MopgpobHee — B cTaTbe https://ru.wikipedia.org/wiki/lingp_BuxeHepa

5. Koa pasmeweH Ha https://nostarch.com/big-book-small-python-projects
6. Teru: kopoTkada, Kpuntorpapua, matematudeckas"""

7

8

9

. try:
. import pyperclip # pyperclip konupyeT TekcT B 6ydep obmeHa.
10. except ImportError:
11. pass # Ecau pyperclip He ycTaHoBneHa, HuW4Yero He penaem. He npobnema.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

# Bce BO3MOXH
LETTERS = 'AB

def main():
print('""’

The Vigenere

powerful enou

# Cnpawus
while Tru
print
respo

if re

m

b

elif

m

b

print

# lMpocum

ble CUMBOJIbI ANA WUPOBaHUA/ AewNPPOBKM &
CDEFGHIJKLMNOPQRSTUVWXYZ'

Vigenére Cipher, by Al Sweigart al@inventwithpython.com
cipher is a polyalphabetic substitution cipher that was
gh to remain unbroken for centuries.'''")

aem y nonb3oBaTess, XO04eT OH WMPpoBaTb WAU pacwUPpOBLIBATH:
e: # MNoBTopsAem BOMpoc, MNoKa MoJib3oBaTesb He BBeAeT e uau d.
('Do you want to (e)ncrypt or (d)ecrypt?')

nse = input('> ').lower()

sponse.startswith('e'):

yMode = 'encrypt'’

reak

response.startswith('d"):

yMode = 'decrypt'

reak

('Please enter the letter e or d.')

noNb30BaTeNsd BBECTW K4 WWdpoBaHMUA:

while True: # MoBTOopsieM BOMpPOC, MOKa Mofb3oBaTeNb He BBEAET LOMYCTUMBbIA KJiY

print
print
respo
if re
m
b

# Mpocum
print('En
myMessage

# Mpounsso,
if myMode
trans
elif myMo
trans

print('%s
print(tra

try:
pyper
print

except:
pass

('Please specify the key to use.')

('It can be a word or any combination of letters:')
nse = input('> ').upper()

sponse.isalpha():

yKey = response
reak
nonb3oBaTenAa BBeCTW coobueHue ans wWWGpoBaHUs/pacwMGpoOBKM :

ter the message to {}.'.format(myMode))
= input('> ")

OUM wuppoBaHue/pacumnppoBky :
== 'encrypt':
lated = encryptMessage(myMessage, myKey)
de == 'decrypt':
lated = decryptMessage(myMessage, myKey)

ed message:' % (myMode.title()))
nslated)
clip.copy(translated)

('Full %sed text copied to clipboard.' % (myMode))

# Ecnu pyperclip He ycTaHOBNeHa, HMYero He aenaem.
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62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.

def encryptMessage(message, key):
"""linppyeT coobueHne message B COOTBETCTBUM C Kjw4yom key.
return translateMessage(message, key, 'encrypt')

def decryptMessage(message, key):
"""PacwudpoBbiBaeT cooblueHne message B COOTBETCTBUM C Kaw4om key.
return translateMessage(message, key, 'decrypt')

def translateMessage(message, key, mode):
"""3awndpoBbiBaeT uAM pacwmppoBbBAET COOOWEHWE B COOTBETCTBUM C KJIHOYOM.
translated = [] # [nA XxpaHeHus CTPOKOBOrO 3HaYeHus
# 3awndpoBaHHOr0/pacwndpoBaHHOrO COOBWEHUS .

keyIndex = ©
key = key.upper()

for symbol in message: # [lpoxoAuMm B LMKAe NO BCEM CUMBONIAM COOOWEHMUA.
num = LETTERS.find(symbol.upper())
if num != -1: # -1 o3HayvaeT, 4TO symbol.upper() He BXxoauT B LETTERS.
if mode == 'encrypt':
# MNpubaBnsaem npu wWndpoBaHUM:
num += LETTERS.find(key[keyIndex])
elif mode == 'decrypt':
# Bbl4MTaem npu pacuupposke:
num -= LETTERS.find(key[keyIndex])

num %= len(LETTERS) # YuuTbiBaeM BO3MOXHbIA Mepexon Mo Kpyry.

# JlobaBnaem 3awndpoBaHHbIA/pacumdpoBaHHbLIl cumBosn B translated.
if symbol.isupper():

translated.append(LETTERS[num])
elif symbol.islower():

translated.append (LETTERS[num].lower())

keyIndex += 1 # [lepexogum K cnepywueit bykse Kw4a.
if keyIndex == len(key):
keyIndex = @
else:
# NpocTto pobaBnaem cumBon 6e3 wndpoBaHWUA/pacMpoOBKY :
translated.append(symbol)

return .join(translated)

# ECAu nporpamma He MMMOpPTUMpPYeTCA, a 3anyckaeTcsa, MNPOU3BOAMM 3anyckK:
if __name__ == "
main()

_main__":
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UccnepgoBaHme nporpammel

[TonpoGyiiTe HaiiTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. Il0dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMU KOJIa W 3aITyCTHTE MPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. Yro mpoucxoaut pu mudpoBaHUY € KIOUOM 'A'?

2. Kaxyio onmiOKy BBI3OBET yIaJeHne NI KOMMEHTHPOBAHIE myKey = response
B cTpoke 407
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fonoBonnomka ¢ Begpamm BoAabl

B 31011 rosioBosIOMKe, pacCUMTAaHHON HA OJTHOTO UTPOKA, He-
006X0INMO € TIOMOIIBIO TPeX Bejep (Ha TPH, MSATh U BOCEMb
JINTPOB) TIOJIYYUTH B OJTHOM M3 BeJlep POBHO YeThbIpe JINTpa
BO/IBI. Beﬂpa MOJKHO TOJIbKO BBLJINBATh, ITIOJTHOCTDHIO HAIIOJIHATDH
WJTH TIepesINBaTh U3 O/HOTO B /ipyroe. Hampnmep, MoeTe Ha-
TIOTHUTD IIATUIUTPOBOE BEAPO U BBIJIUTD €TI0 CO/IEPKMNMOE B TPEX-
JINTPOBOE, B PE3yJIbTaTe YeT0 y BAaC OKAKETCS TIOTHOE TPEXJIUTPOBOE

BeApO U JIBa INTPA BOABI B IIATUJINTPOBOM.

Hemmnoro yCI/I]II/Iﬁ — W BbI pEHIUTE 9Ty I'OJIOBOJIOMKY. Ho xak PEHINTDb €€ C IMTOMOIIbIO
MHWHUMaJIbBHOTO KOJIMYECTBa XOI[OB?
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Mporpamma B gencrBumn
PesyuibraT BhIIOJIHEHMsI waterbucket . py BBITJISLAUT CJAEAYIONMM 06PasoM:
Water Bucket Puzzle, by Al Sweigart al@inventwithpython.com

Try to get 4L of water into one of these

buckets:

8| I

7| I

6| I

5] | 5] I

4 | 4] I

E] | 3] | 3] I
2| | 2] | 2] I
1] | 1] | 1] I
+------ + +------ + e +

8L 5L 3L
You can:

(F)ill the bucket
(E)mpty the bucket
(P)our one bucket into another
(Q)uit
> f
Select a bucket 8, 5, 3, or QUIT:
> 5

Try to get 4L of water into one of these

buckets:

8| I

7| I

6 I

5] | 5 WWWWWW |

4| | 4| WWWIWWW |

3] | 3| WWWWww| 3| [
2| | 2| WWWWww ]| 2] |
1| | 1|wWWWWww| 1] |
Fo----- + Fo----- + Fo----- +

8L 5L 3L
- -COKpaueHo- -

OnucaHue paborbl

B nepemennoii waterInBucket coep:KUTCS acCOIMATUBHBIN MACCUB, ONMMCHIBAIOIINI
cOCTOsTHUE BeJlep BOJIbl. KillouaMu 9TOro accoluaTuBHOTO MACCUBA CJIYKAT CTPOKOBBIE
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3HayeHud '8', '5' u '3', COOTBETCTBYIOIME BeJpaM, a 3HAYEHNUI — IEeJIOYNCIEHHbIe
(¥ OTTUCHIBAIOT KOJIMYECTBO JIUTPOB BOJIbI B COOTBETCTBYIOIIEM BEJIPE).

B crpoxax ¢ 48-1i 110 59-10 9TOT acCOMMATUBHBIN MACCUB UCTIOIB3Y€ETCSI [JIST BU3Y ATTM3AITNT
Beziep U BoAbI Ha skpane. Cojepsxaniuii snaueHust au6o WWWWWW ' (IipeicTaBiisioniue
BOMY), 00 ' ' (TIPEACTABJISIONIIE BO3AYX ) CIIMCOK waterDisplay mepesaercst B CTPO-
KOBBIH MeToj1 format (). [TepBbie BoceMb CTPOKOBBIX 3HAUEHUIT B CIICKe waterDisplay
CITYSKAT JIJIl 3aTTOJTHEHUST BOCHMIJIUTPOBOTO BEJIPA, CIEAYIONINE TSATh — MSATHIUTPOBOTO,
a ToCJIe/IHIE TPU — TPEXJUTPOBOTO.

1. """TonoBonomka ¢ Begpamu Bogpl, (c) dn CeeirapT al@inventwithpython.com
2. TONOBOJIOMKA C MepefiMBaHueM BOAbl.

3. NoppobHee — B cTaTbe https://en.wikipedia.org/wiki/Water_pouring_puzzle
4. Kop pasmeweH Ha https://nostarch.com/big-book-small-python-projects

5. Tern: """
6

7

8

9

import sys

. print('Water Bucket Puzzle, by Al Sweigart al@inventwithpython.com")
10.
11. GOAL = 4 # TouYHbIn 0o6beEM BOAbl, Heobxoaumbli Ans nobeppl.
12. steps = 0 # CooepXUT KONUYECTBO XOAOB, BbIMNOJIHEHHbIX UIPOKOM ANIA pelweHusA
13. # rosI0OBOJIOMKM .
14.
15. # O6bem BOAbl B KaxAOM W3 Bejep:
16. waterInBucket = {'8': @, '5': @, '3': 0}

17.

18. while True: # OCHOBHOW LMKJ MUrpbl.

19. # OTobpaxaem Tekyllee COCTOAHWE Bejep:

20. print()

21. print('Try to get ' + str(GOAL) + 'L of water into one of these')
22. print('buckets:")

23.

24. waterDisplay = [] # CoAepXMT CTPOKOBble 3HAYeHUA ANA BOAbl M NYCTOro MecTa.
25.

26. # Mony4aem CTpOKOBble 3Ha4YeHUA ANA BOCbMUAMTPOBOro Bedpa:

27. for i in range(1, 9):

28. if waterInBucket['8'] < 1i:

29. waterDisplay.append("’ ') # [lobaBnsem nyctoe mecTo.
30. else:

31. waterDisplay.append('WWWWWW') # [lo6aBnaem Boay .

32.

33. # Mony4aem CTpOKOBble 3Ha4YeHUA ANA NATUAMTPOBOro Beapa:

34. for i in range(1, 6):

35. if waterInBucket['5'] < i:

36. waterDisplay.append("’ ') # [lobaBnAem nycTtoe MecToO.
37. else:

38. waterDisplay.append('WWWWWW') # [Job6aBnsem Boay.

39.

40. # Mony4aem CTpPOKOBble 3HA4YeHUA ANA TPexJMTpOBOro Bejpa:
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41.
42.
43.
44.
45.
46.
a47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
920.
91.

for i in range(1, 4):
if waterInBucket['3'] < 1i:
waterDisplay.append("’ ') # JlobaBnAem nycTtoe MecToO.
else:
waterDisplay.append('WWWWWW') # [ob6aBnsem Boay.
# OTobpaxaem Ha sKpaHe Bedpa, KaxAoe CO CBOMM O6bLEMOM BOJbI:
print('""'
8[{7}|
7|{6}|
61{5}!
5[{4}| 5[{12}|
4{3}| 4[{11}]
3[{2}| 3[{1e}| 3[{15}|
2[{1}y| 2[{9}| 2[{14}|
1|{e}| 1[{8} 1[{13}|
B I B +
8L 5L 3L
"'t . format(*waterDisplay))
# MNpoBepsieM, He COAEPXUTCA /I B KAaKOM-TO U3 BeAep HYXHOE KO/NM4eCTBO BOJbI:
for waterAmount in waterInBucket.values():
if waterAmount == GOAL:
print('Good job! You solved it in', steps, 'steps!')
sys.exit()
# CnpawuBaem y Urpoka, Kakoe AeWCTBME OH XOYeT MpOU3BECTU C BeApOM:
print('You can:"')
print(' (F)ill the bucket")
print(' (E)mpty the bucket')
print(' (P)our one bucket into another')
print(' (Q)uit")
while True: # CnpawuBaem, Moka Monb3oBaTeflb He yKaxeT AONycTUMoe
# pencTeue.
move = input('> ').upper()
if move == 'QUIT' or move == 'Q':
print('Thanks for playing!"')
sys.exit()
if move in ('F', 'E', 'P'):
break # Wrpok Bblbpan ponycTumoe feincTeue.
print('Enter F, E, P, or Q")
# MNpepnaraem urpoky BbibpaTb Beapo:
while True: # CnpawuBaem, noka He byAeT yKa3aHO AoOnNycTUMoe BeApo.
print('Select a bucket 8, 5, 3, or QUIT:')
srcBucket = input('> ").upper()
if srcBucket == 'QUIT':
print('Thanks for playing!")
sys.exit()
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92.

93. if srcBucket in ('8', '5', '3'):

94. break # Wrpok Bbibpan fonycTumoe Beapo.

95.

96. # MpousBoaum BbibpaHHOe AelcTBuUe:

97. if move == 'F':

98. # YcTaHaB/MBaeM KO/IMYECTBO BOJAbl B MaKCUMasibHOe 3Ha4eHwue.
99. srcBucketSize = int(srcBucket)

100. waterInBucket[srcBucket] = srcBucketSize

1e01. steps += 1

102.

103. elif move == 'E':

104. waterInBucket[srcBucket] = @ # YcTaHaBniMBaeM KONM4eCTBO BOJpl
105. # B HyJleBOe 3HauyeHwue.

106. steps += 1

107. elif move == 'P':

108. # MNpepnaraem Urpoky BbibpaTb Beapo, B KOTOpOe Ha/luWBaTb BoAy:
109. while True: # CnpawvBaem, noka He byaeT yKa3aHO [OMyCTUMOe BeApo.
110. print('Select a bucket to pour into: 8, 5, or 3')

111. dstBucket = input('> ').upper()

112. if dstBucket in ('8', '5', '3'):

113. break # Wrpok Bbibpan gonycTtumoe Benpo.

114.

115. # Onpefensem HanvMBaemblil 06beM BOAbI:

116. dstBucketSize = int(dstBucket)

117. emptySpaceInDstBucket = dstBucketSize - waterInBucket[dstBucket]
118. waterInSrcBucket = waterInBucket[srcBucket]

119. amountToPour = min(emptySpaceInDstBucket, waterInSrcBucket)
120.

121. # BbinMBaem BoAy U3 Beapa:

122. waterInBucket[srcBucket] -= amountToPour

123.

124. # HanuBaem BbNMTYW BOAY B Apyroe Beapo:

125. waterInBucket[dstBucket] += amountToPour

126. steps += 1

127.

128. elif move == 'C':

129. pass # Ecaum urpok Bblbpan Cancel, Hu4ero He pgenaem.

Kor[[a BbI BBEJ/IETEC

HCXOJIHBII KO/ U 3allyCTUTE €r0 HECKOJIBKO pas, MompobyiiTe mo-

9KCIIEPUMEHTHPOBATH C BHECeHUeM B Hero uaMenenuil. Mokere Takyke caMu IIOIIPO-

6OBaTh MPUAYMATB,

KaK CAeJIaThb CJIEAYIOIIEE:

® pPazHo0OPa3nuTh NPy, K0OABUB HACTPONKY AT NU3MEHEHWS PA3MEPOB TPEX Beep
7 11eJIEBOTO 00BbeMa BOIB,

® 106aBUTDH «ITOJICKA3KY», IPH KOTOPOU TPOrPaMMa UCCIEAYET KOJUUECTBO BOIbI
B BeJ[pax M MoAGupaeT PeKOMEH/AYeMbIi cieayionuii mar. Eciu nporpaMmma He
MOJKET BBIYMCJIUTD CJICYTONUH TIar, TO IIPOCTO BBIBOAUT Hajmuch «He 3Hato, uTo
BbI MOJKETE C/IeIaTh Jajibliie. MokeT, IIpOCTO HAUYaTh UTPY CHAYAJIA?».
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UccnepgoBaHme nporpammel

[TonpoGyiiTe HaiiTH OTBETHI Ha CJAEAYIOIINEe BOIPOCHL. Il0dKCIIepUMEHTUDYIITE ¢ U3-
MEHEHVSIMU KOJIa W 3aITyCTHTE MPOrPaMMy CHOBA, YTOOBI YBU/IETh, KAK OHU MOBJIUSIOT
Ha ee paboTy.

1. 9ro Gyzer, eciiu waterInBucket[srcBucket] = @ B crpoke 104 3aMeHUTH Ha
waterInBucket[srcBucket] =17

2. Yro 6yner,ecim {'8': @, '5': 0, '3': 0} Bcrpoke 16 3amMennThHa {'8"': 0, '5":
4, '3':0}?

3. Yro Gyner,ecmn {'8': @, '5': 0, '3': 0} BcTpoke 16 3amernThHA {'8"': 9, '5":
9, '3':0}?



Ykasareno Teros

ITpoeKThI B 9TOM KHITre CHAOKEHBI TEraMi, OITUCHIBAIOIIUMHI
THUII COOTBETCTBYIOIIEH TporpamMmbl. [1epBbIii TeT onuchiBaeT
ee pa3mep: kporeuHast (ot 1 1o 63 ctpok), kopoTkas (ot 64 1o
127 crpok), 6osbiiast (ot 128 10 255 ¢TPOK) 1 0UeHb GOJIbINAS
(256 cTpok u 6osiee). Huske mpeacTaBiieH CIIMCOK IPOEKTOB MO
TeTaM pasMepa:

e xpomeynas: #3 Coobuienve B Buge 6MToBON KapThl, #7 Banom mudpa Iesa-
ps, #12 Tunoresa Kosnaria, #14 O6parusiii orcuer, #15 TinyGokas merepa,
#16 Pom6br, #19 Iudpossie yacer, #20 Iudposoi noTok, #24 Paznoxenne Ha
MHOKUTENH, #25 BoicTpbiii cTpesiok, #31 Yramaii uucio, #32 Ilpocrak, #35 lek-
caroHaibHast cetka, #40 TI0r0B0pum (leetspeak), #42 Maruyeckuii Xpycrasib-
HbII map, #46 MojenupoBanue CTaTUCTUKN 32 MUJLIMOH OPOCKOB MIPAJIbHbBIX
Kocreit, #49 Tabsmia ymuokeHust, #50 JleBsHOCTO AeBATH OyTHLIOK, #52 Cuer
B Pa3JINYHBIX crcTeMax cuncaeHus, #56 [IpocTeie unca, #57 MaankaTop xona
BoITOTHEHM, #58 Paxyra, #60 Kamenb, HOKHUIIBI, GyMara (GeCpOUTpPhIIIHAS
Bepcus), #61 [udp ROT13, #65 Kosep u3 «Custnusi», #67 CurycoBumHoe co-
obuienue, #72 TyGkopeructp, #74 TIpeobpasoBaHiie TEKCTa B Peub;

e xoportkas: #1 DBeiiris, #2 Ilapagokc aueit poxaenus:, #5 OTCKaKUBAOIIH OT
kpaes jiorotutt DVD, #6 [Iudp Le3zaps, #8 Tenepanus kanenpapeii, #10 Yo-xam,
#13 Urpa «’Kusub» Konses, #18 BoiGpacbiBaresb UrpajabHbix Kocreii, #21 Bu-
syammsanusa JHK, #26 Oubonauun, #29 MogeaupoBanue JeCHOTO MOKapa,
#51 [esssHocto neessiath OyyThLIoK, #53 Ileproanyeckas Tabiiniia 51€MeHTOB,
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#54 Tlopocstubst maThinb, #55 Jlotepes Powerball, #59 Kamenp, HoxxHuIbL, GyMara,
#64 CemucerMeHTHBIN MOYJIb nHAMKaIMU, #66 [IpocToil mudp nogacranoBky,
#69 bera ynurok, #71 IToBropenne mysbiky, #76 Kpectuku-nonuxu, #77 Xa-
Hotickas Garnnst, #80 ITudp Buskenepa;

e Oousbmas: #4 biek-mkek, #9 MopkoBka B KopoOke, # 11 TenepaTop 3aroi0BKoB-
npuMaHok, #17 ApudmeTnka ¢ UTPaTbHBIMU KOCTSAMU, #22 Yrarta, #23 Ipa-
BUpOBIIUK, #28 3anuska, #30 Uersipe B psn, #33 Munu-urpa co B3JI0MOM,
#34 «Bucemmnua» u «runbotunar, #36 ITecounnie yacol, #37 Tosogmbie pobo-
oI, #39 Mypaseit JIaurrona, #41 Ilox cuactauBoit 3Be3noi, #43 Mankaa,
#44 Berymmii B tabupunte 2D, #47 Teneparop KapTuH B cTujie MOHApUaHA,
#48 Tlapagoxc MonTtu XoJia, #62 Bpamaommuiica ky0, #63 Ilapckas urpa
Vpa, #68 lrpa B 15, #70 Copoban — smoHckuii abak, #73T010B0I0MKA CYIOKY,
#75 Tpu xapter Moure, #78 Bompocst ¢ mogBoxom, #79 Urpa «2048», #81 To-
JIOBOJIOMKA C BeJIPAMU BOJIBI;

e oueHb Oosbast: #27 AkBapuym, #38 «4 o6BuHs0!>, #45 Berymuii B tabupuHTe
3D.

OcrabHble Teru OMUCHIBAIOT pasjinyHbIC 0CcOO6EHHOCTH IIpOrpaMMblI:

e bext: #5 Orckakuaromuii ot kpaes joroturt DVD, #27 AxkBapuywm, #28 3aus-
ka, #29 MopesupoBanue jecHoro noxkapa, #36 [Tecounsie uacer, #39 Mypaseit
Jlsurrona, #47 leneparop kaprun B ctrsie Mouapuana, #58 Pamxyra;

e roJsoBosoMKa: #1 bBetirns, #33 Munu-urpa co B3nomom, #34 «Bucenutmas»
U «IHJIbOTHHA», #38 «SI o6BuHsIo!l», #68 rpa B 15, #73 TosioBoIOMKa CYIOKY,
#77 Xanoiickas Gamng, #79 2048, #81 [o10BoIOMKA ¢ BeJpaMy BOJIbI;

e rpaduxka: #3 CoobuieHue B Bujge OUTOBOU KapThl, #5 OTCKaKUBAIOUIUN OT
kpaes jororunt DVD, #13 Urpa «Kusub> Kousest, #14 O6parubiii oTcuer,
#15 Tmybokas nemepa, #16 Pom6s1, #19 Iudpossie yacer, #20 Iudposoii mo-
ToK, #21 Bugyanuzanus JJHK, #22 Yrara, #23 I'paBuposiiuk, #27 AxBapuym,
#33 Munu-urpa co BasomoM, #35 lekcaronanpras cetka, #36 [lecounple yachr,
#39 Mypaseii JIsurroHa, #45 Beryuuii B mabupunre 3D, #47 Teneparop kap-
TuH B ctuie Monjpuana, #58 Panyra, #62 Bpamaiomuiics ky6, #65 Kosep us
«Cusanus», #67 CunycosunHoe coobinenue, #69 bBera yautok, #70 Copoban —
SITTOHCK T abak;

® Ui ABYX UTPOKoOB: #9 MopkoBska B KopoOke, #30 Yersipe B psizt, #43 Mankaiia,
#63 Ilapckas urpa ¥Ypa, #76 Kpectuku-nosnku,

e g HaunHaomux: #6 [Tudp [lezaps, #7 Banom mudpa [ezaps, #9 Mopkoska
B KOpoOKke, #10 Yo-xam, #11 TeHeparop 3aro/0BKOB-IIpUMaHOK, #12 Tunoresa
Kosraria, #15 Tybokas netepa, #16 Pom6sr, #20 I[udposoii motok, #24 Pas-
JIOJKeHNe Ha MHOKUTENH, #25 DoicTpsiit cTpesok, #31 Yraupait uncio, #32 I1po-
crak, #35 TexcaronanbHas cerka, #40 II0r0s0pum (leetspeak), #42 Maruyeckuii
XpyCTajibHbIN 11ap, #46 MogenupoBaHue CTATUCTUKHU 32 MUJUIMOH OPOCKOB
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UTPaIbHBIX KocTel, #49 Tabimia ymuoxkenus, #50 JIeBAHOCTO 1eBATh Gy THLIOK,
#58 Panyra, #65 Kosep us «Custnusi», #69 bBera ynurox, #71 [loBTopenne my-
3bIKH, #72 [yb6ropeructp, #74 [IpeoOpasoBanue TEKCTa B pedb;

urpa: #1 Beiirns, #4 Buek-oxex, #9 Mopkoska B kopoOke, #10 Yo-xan, #17 Apud-
METHKa C UTPATbHBIMI KOCTSIMHU, #25 BeicTphiit crpesok, #28 3amnska, #30 Ye-
ThIpe B psam, #31 Yramait uncio, #33 Munu-urpa co B3aomoM, #34 «Bucenuia»
U «ruaboTHHAY, #37 Tonoaubie pobotbl, #38 «S1 o6BunsIO!», #41 [loa cuacTnBOR
3Be3/I0i, #43 Mankaia, #44 Berymuii B tabupunre 2D, #45 Berymuii B tabupuH-
te 3D, #48 Tlapagokc MonTu Xosuia, #59 Kamens, HOKHUIIBI, Oymara, #60 Ka-
MeHb, HOJKHHUIIBI, Gymara (OectipourpsiinHas Bepcust), #63 Ilapckas urpa Ypa,
#68 Urpa B 15, #69 Bera ynurok, #71 [loBropenne mysniku, #73 [omoBoomka
cynoky, #75 Tpu kapret MonTe, #76 Kpectuku-Hosmky, #77 XaHolickas GarHs,
#79 2048, #81 [omoBoIOMKA € BeZ[paMU BOJIBI;

HMHUTAIIMOHHOE MoaeaupoBanue: #2 [lapamoxc maueit poxnenus, #13 Urpa
«’Kusnb» Konses, #18 BoiOpacbiBatesib UTPaTbHBIX KOcTel, #29 MonempoBaHie
JecHoro moxapa, #36 [lecounnie yacer, #39 Mypaseii JIanrrona, #46 Mogenu-
poBaHue CTaTUCTUKK 32 MUJLTMOH GPOCKOB MIPajbHBIX KocTel, #48 Tlapanokce
Montu XoJna, #55 Jlorepest Powerball, #70 Copoban — simonckuii abak;

KaprouHast urpa: #4 Biek-mkek, #75 Tpu kapTsr MoHTe;

kpunrorpacdus: #6 [ludp Llesaps, #7 Baaom mudpa llesaps, #61 Hludp
ROT13, #66 IIpocroii ntudp noacranosku, #80 [Tudp Buzkenepa;

nabupuuT: #44 Berymuii B nabupunre 2D, #45 Beryuuii B mabupunre 3D;

matemartuueckas: #2 [Tapanoxc nueit poxuenust, #6 [udp Lesaps, #7 Baiom
nmdpa esaps, #12 Tunoresa Kosnaria, #17 Apudmernka ¢ urpaabHbIMU KO-
cramu, #24 Paszjoxenue na MHokuTe i, #26 @ubonayun, #46 Mogeauposanue
CTAaTHCTUKU 32 MUJLIMOH OPOCKOB UIpasibHbIX Kocrel, #48 ITapagokc Montu
XoJuta, #49 Tabuna ymuosxkenus, #52 Cuer B pasiMyHbIX CUCTEMAX CYMC/ICHMS,
#56 IIpocrbie yncia, #62 Bpamatomuiics ky6, #66 IIpocroil mudp moacraHos-
ku, #70 Copoban — gnonckuii abax, #80 IIudp Bukenepa, #81 TonoBosiomka
C BeJ[paMu BOJIbI,

MHOTOMOJb30BaTeabckast: #41 Ilox cuactmBoii 38e3z10ii, #69 bera yimTok;

Moayab: #57 unukatop xoxa Boinosnenus, #64 CeMucerMeHTHBIN MO b
UHAUKAIAN;

HacrosabHast urpa: #30 Yersipe B psin, #43 Mankana, #63 [lapckas urpa Ypa,
#76 KpecTuku-uomKy;

Hayunasi: #21 Busyamusanus JIHK, #53 Tleproanueckast TabJInIa 3JIeMEHTOB;

00beKTHO-OpUeHTHPOBaHHaA: #22 Yrara, #73 [070BOIOMKA CYIOKY;
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e mpokpyTtka: #15 [my6okasa nemepa, #20 Iudposoii moTok, #21 Busyanusanms
IHK, #22 Yrara, #50 [leBanocto aesatb OyThuIok, #51 deasHocTo neeBsaTh
OyyThLIOK, #56 IIpocThie uncia, #58 Paxyra;

e cioBa: #11 [erepaTop 3aros10BKOB-TIPUMAHOK, #34 «Bucemuma» un «ImaboTuHay,
#40 T10r080pum (leetspeak), #51 TestHocto neessisitb GyyThuiok, #54 ITopocs-
Ubsl JIATBIHbB, #72 TyOKOperucTp;

e 1omop: #11 [enepaTop 3aroI0BKOB-IIpUMaHOK, #32 [TpocTak, #38 «51 o6BumsII0! >,
#42 Maruueckuii xpycraibHbiii map, #55 Jlorepest Powerball, #60 Kamenn, HOX-
Hu1bL, Gymara (OecrpourphiiiHas sepens ), #78 Bompocs! ¢ moaBoxoMm.



Tabnuua KogoB CMMBOJIOB

OywuKiwst print () MO3BOJISIET C JIETKOCTHIO BBIBECTH HA 9KPAH

OO0 CUMBOJI, KOTOPBIN TOJIBKO MOKHO HabpaTh Ha KJIaBya-

type. OHAKO CYIIECTBYET MHOTO IPYTHX CUMBOJIOB, KOTOPBIE

MOZKET MOHAL00UTHCS 0TOOPA3UTD Ha SKPaHe: CUMBOJIbI MACTElN

KapT (uepBbl, OYOHBI, TpedbI, MUKN); TMHNUHT; 3aT€HEHHbIE TPSI-

MOyFOJIbHI/IKI/I; CTPEJIKH, MySI)IKa]IbeIe HOTBI U T. 1. CTPOKOB])IC

3HAYEHUSA IS HTUX CUMBOJIOB MOKHO TOJTYYUTD, TEPeaB UX Yuc-

JIOBOW KOJI, HazbIBaeMbIil Kojiom cumBosia Unicode, dyHkimu chr(). Teker XpaHuTcst

B KOMITBIOTEPAX B BUJIE TIOCIIE/IOBATETBHOCTH YUCE, U KaKIOMY CUMBOJIY COOTBETCTBYET
CBOE YncJI0. B 9TOM IIpuIosKeHnn BB HalileTe CIICOK MOAO0OHBIX KOJOB CUMBOJIOB.

Ucnonb3oBaHue ¢pyHkuuin chr() n ord()

Berpoennas dyukimst chr() sisbika Python npuauMaer apryMeHT Tuma integer u BO3-
BpalllaeT CTPOKOBOE IIPe/ICTABJIEHNE COOTBETCTBYIOIIEr0 9TOMY YucIy cumBosa. DyHk-
11Ut ord () TIPOU3BOUT ITPOTUBOIIOJIOKHOE JIEHCTBUE: TPUHUMAET CTPOKOBBIN apIyMEHT,
coJiepKallliii OTAeIbHBIN CUMBOJI, 1 BO3BPAIIlAET COOTBETCTBYIOIIEE IAHHOMY CUMBOJLY
YUCJIO0 — €0 KO/l B COOTBETCTBUY O cTanzapToM Unicode.

Hampumep, BBenmnTe B MHTEPAKTUBHON KOMaHIHOMN 060JI0uKe caenylonie KoMaH/bl:
>>> chr(65)

A

>>> ord('A")
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65

>>> chr(66)
g

>>> chr(9829)
y

He Bce unca aBASIOTCS OTTYCTUMBIMI KOZIAMH CIMBOJIOB, TIOZIXO/ISITIINX 71T BBIBEZCHMST
ma sxkpaf. CIeKTp CHMBOJIOB, KOTOPBIE MOKHO OTOOPA3UTH B OKHE TEPMITHAJA, KY/Ia BLIBO-
JISITCST TEKCTOBBIE PE3YJIbTaThl pabOThI IPOTPAMM, OTPaHUIEH. BBIBOANMBIIT TpOrpaMMoit
CUMBOJI JIOJDKEH TaKsKe IIOAJIePAKUBAThCS HIPUQTOM, UCIOJIb3YeMbIM OKHOM TepMUHAJIA.
BwmecTo 00BIX CHMBOJIOB, KOTOPBIE OHO HE MOKET 0TOOPA3UTD, OKHO TEPMITHAIA BHIBO-
JIUT Ha 9KPaH 3aMeIaoInii cuMBoJ, ©.

Jlnamazon orobpaskaeMbIx okHaMu TepMuraia Windows cuMBoioB eie 6osee orpa-
HudeH. JlaHublii Habop cUMBOJIOB UsBecTeH noz HasBanueM Windows Glyph List 4, on
MIPUBE/IEH B 9TOM IPUJIOKEHUN U B cTaThe «Bukuneauns: https://ru.wikipedia.org/wiki/
Windows_Glyph_List_4.

Kosbl cMBOJIOB YacTO yKA3bIBAIOTCS B BHUJE MIECTHA/IATEPUIHBIX JHCEJ, a He TIPU-
BLIYHBIX HAM JICCITUIHBIX. B IecTHAIIATePUTHBIX YNCIAX, TOMIMO JIeCITHIHBIX ITdP
OT @ 110 9, cozlepskarcs ere U OyKBbI 0T A 110 F. [TlecTHaaTepUYHbIEe YHCTA YACTO 3a-
MHUCBIBAIOTCS ¢ TIPe(UKCOM 0x, KOTOPBIH 1 03HAYAET, YTO CJeLyIoliee 3a HUM YUCI0 —
MIECTHAAIIATEPUYHOE.

[TpeobpasoBaTh AECATHYHOE TIEJI0E B CTPOKOBOE 3HAUEHUE COOTBETCTBYIOIIETO IECT-
HaJII[ATEPUIHOTO YHCIIa MOKHO € MTOMOTIBIO hyHKIH hex (). [TpeobpazoBaTh CTPOKOBOE
Ipe/icTaBjeHne HecTHAATePUYHOro Ynucsa B 1eCATUYHOE 11eJ10€ MOXKHO € IIOMOIIBIO
¢dbyuknum int(), nepenas eii B kauecTBe BTOpPOro aprymenra 16. Hanpuwmep, BBepure
B MHTEPAKTUBHOM KOMaHIHOM 060JI0UYKE CIIeyIOTIee:

>>> hex(9)
'Ox9"'

>>> hex(10)
'Oxa
>>> hex(15)

'oxf!

>>> hex(16)

'ox10"'

>>> hex(17)

'ox11’

>>> int('ex11', 16)
17

>>> int('11', 16)
17

[Tpwu BI3OBE (hyHKIME chr () HEOGXOANMO TIePEIaBaTh B KAYECTBE APTYMEHTA ICCATUYHOE
1eJsoe, a He HiecTHa/[laTepUuyHoe CTPOKOBOE 3HaYeHHe.
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Tabnuua Kogos CMMBOJIOB

Husxe npuseensl Bee Kozbl cuMBosioB Unicode us Habopa, ussectroro kak Windows
Glyph List 4, To ecTh CUMBOJIOB, OIEPKUBAEMBIX TPOTpaMMOii TepmuHata Windows,
CMD. 1 macOS, u Linux crioco6mbI 0To0pazkaTh GOJIbIIE CUMBOJIOB, YeM IIPECTABIEHO
B JIAHHOM CITHCKE, HO PA/IM COBMECTUMOCTH BaIlIUX TIPOTpaMM Ha st3bike Python st peko-
MEH/IYIO OTPAHUYUTHCSA CUMBOJIAME U3 9TOH TabJIHIIBI.

32 <npoGenr> 568 80 P 104 h 162 ¢
331 579 81Q 105 i 163 £
34 < 58: 82 R 106 j 164 01
35# 59; 83S 107 k 165 ¥
36$ 60 < 84T 1081 166!
37% 61 = 85U 109 m 167 §
38 & 62 > 86V 110 n 168 -
39" 63 ? 87T W 1110 169 ©
40 ( 64 @ 88 X 112 p 170°
41) 65 A 89Y 113 q 171 «
42 % 66 B 90 Z 114 172 -
43 + 67 C 91 115 173 -
44, 68D 92\ 116 ¢ 174 ®
45 - 69 E 93 | 117 u 175~
46. 70 F 94~ 118 v 176 °
47/ 71G 95 119 w 177 +
480 72 H 96 ° 120 x 1782
491 731 97 a 121y 1793
50 2 74] 98 b 1227 180
513 75K 99 ¢ 123 { 181 p
524 76 L 100 d 124 | 1829
535 77M 101 e 125} 183 -
546 78N 102 f 126 ~ 184

557 790 103 g 161 | 185



Tabnmya KoaoB CMMBOIOB 429

186° 216 @ 247 + 283 & 336 O
187 « 217U 248 o 286 G 3376
188 V4 218U 249 u 287 § 338 G
189 15 2190 250 a 290 G 339 @
190 % 220U 2510 291 g 340 R
191 221Y 252 i 2981 3411
192 A 223 253y 2991 342R
193 A 224 3 255§ 3021 343 1
194 A 225 4 256 A 303§ 344 R
195 A 226 4 257 a 304 1 345t
196 A 227 4 258 A 3051 346 §
197 A 228 i 259 a 310K 347§
198 & 229 4 260 A 311k 350 S
199 ¢ 230 2614 313L 351
200 E 231¢ 262 C 3141 3528
201 E 232 ¢ 263 ¢ 3151 353 %
202 F 233 ¢ 268 C 3161 354 T
203 E 2346 269 & 3171 355
204 1 235§ 270 D 318 T 356 T
205 2361 271 & 3211 357 ¢
206 i 2371 272D 3221 3620
207 2381 273 d 323N 363 1
209 N 2397 274 E 3241 366 U
210 O 241 i 275¢ 325N 367 o
2110 2420 278 E 3261 368 U
2120 2436 279 ¢ 327N 369 i
2130 2446 280 E 328 it 370U
214 O 2450 281 ¢ 3320 371y

215 % 246 6 282 E 33306 376 Y
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3772
378 2
3797
380 z
38172
3827
402 f
710"
711~
728~
729
731,
732"
733"
900 '
901~
902 A
904'E
905'H
9061
908 0
910"y
911Q
9127
913 A
914 B
915T
916 A
917 E

9187
919 H
9200
9211

922 K
923 A
924 M
925N
926 =
9270
928 11
929 P
931 %
932 T
933Y
934 @
935X
936 ¥
937 Q
9381

939 Y
940 6
941 ¢

9427

943 {

944 1§
945 a
946 B
947 vy

948 &
949 ¢
950 ¢
9511
952 0
9531
954 «
955
956 u
957 v
958 ¢
959 0
960 @
961 p
962 ¢
963 o
964 1
965 v
966 ¢
967
968 v
969 ®
9701
971 %
9726
9730
974 &
1025 E
1026 B

1027 T

1028 €
1029 S

1030 1

1031 1

1032

1033 Jb
1034 b
1035 B
1036 K
1038V
1039 11
1040 A
1041 B
1042 B
1043 T

1044 [T
1045 E
1046 K
1047 3

1048 11
1049 11
1050 K
1051 J1
1052 M
1053 H
1054 O
1055 I1
1056 P

1057 C
1058 T
1059 Y
1060 O
1061 X
1062 11
1063 9
1064 111
1065 111
1066 b
1067 bl
1068 b
1069 2
1070 1O
1071 41
1072 a
10736
1074 8
10751
1076 1
1077 ¢
1078 x
1079 3
1080 u
1081 it
1082 x
1083 ot
1084 m
1085 u
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1086 o
1087 n
1088 p
1089 ¢
1090 T
1091y
1092 ¢
1093 x
1094 1y
1095 4
1096 m
1097 mt
1098 B
1099 w1
1100 »
11015
1102 10
1103 a
1105¢é
1106 1
1107 ©
1108 €
1109 s

11101

111

1112

1113 m
M4 »
1115h

1116 &
1118 §
1119 11
1168 T
1169 r
8211 —
8212 —
8213 —
8216
8217’
8218,
8220 ¢
8221”
8222,
8224 +
8225 %
8226 »
8230 ...
8240 %o
8249 «
8250 >
83190
8359 Pts
8364 €
8470 Ne
8482 ™
8729 -
8730V
8734

8745 N
8776 ~
8801 =
8804 <
8805 >
8976 —
8992 [
8993 |
9472 —
9474 |
9484
9488 4
9492 L
9496 4
9500 |
9508
9516
9524 L
9532+
9552 =
9553 |
9554 F
9555
9556 [
955719
9558 7
95597
9560 E
9561 L

9562 L
95634

9564 4

95654

9566 E
9567 |F
9568 |k
9569 4

9570

95714

9572
9573
9574
9575+
95761
95774
9578 +
9579 4
9580 4k
9600 .
960/ g
9608 |
9612 |

9616 |

9642 m
9643 o
9644 mm
9650 A
9658 p
9660 W
9668 <«
9674 ¢
96750
9679 @
9688 O
9689 @
9702 o
9786 ©
9787 @
9788 3¢
9792 Q
9794 @
9824 &
9827 &
9829 @
9830
9834 )
9835 J
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