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BBenenne

DTO NEPBbIA U €IUHCTBEHHBIM B MUpe «CnpaBoyHUK JKapkoBa MO MPOEKTUPOBAHUIO U IPO-
IPaMMUPOBAHUIO UCKYCCTBEHHOTO MHTEJJIEKTa» M3 HECKOJIBKMX TOMOB 10 METOJIONIOTMH Pa3padOTKU
MCKYCCTBEHHOI'O MHTEJUIEKTA B JABYXMEPHBIX M TPEXMEPHBIX UIPaX U MPUJTIOKEHHUAX CO 3BYKOBBIM
COTIPOBOK/IEHUEM J1JIs1 HACTOJIBHBIX KOMIIBIOTEPOB, HOYTOYKOB M TUIAQHIIIETOB HA OCHOBE CaMOTO TIOITy-
JIAPHOTO, COBEPILIEHHOIO ¥ IIEPCIIEKTUBHOIO SA3bIKa IIPOrpaMMHUPOBaHUs BBICOKOTO ypoBH# Visual C#
CaMo¥ MOIIIHOH B MUpe B 00/1aCTH MporpammupoBanus kopropauuu Microsoft (CIIA).

Uckyccreennniii uatesuiekt (MU, artificial intelligence, Al) — 310 MHTEUIEKTyaIbHAS. KOMIIBIO-
TepHas IporpaMMa, ClocOOHAs pa3yMHO BBIIOJIHATD (DYHKIIMH, 33244 U AEHCTBUS, OOBIYHO XapaK-
TEpHBIE [JIs1 PAa3yMHBIX CYIIIECTB M CBOICTBEHHbIE UesioBeueckoMy unTeiekty. MM B urpe wiau npu-
JIO)KEHUH, Harpumep, B urpe mexay Kommnsiorepom n YenoBekoM, yMeeT He TOJIBKO IPOUTPhIBATD,
HO Y BBIMTPBIBATh y Xoporiero Mrpoka-yesnoBeka ¢ BU3yaau3aluend pe3y/IbTaToB BBIMTPHIIIA. XOPOIIO
M3BECTHO, UTO KoMItbioTep ¢ I/ oObIrpeiBaeT B maxmarsl modoro rpoccmeiictepa. Kommsiorep ¢ MU
TAKoKe JIETKO OOBITPhIBAET MHOTMX XOPOILLIMX UI'POKOB B KapThl. Eciut mporpamma B Busie N pasme-
IIeHa, HallpuMep, B poOOTE WM IPyroM YCTPOKCTBE, TO Tocie Toro, kKak MW pemmn 3agaHayio emy
3agaqy, VI BbIJa€T KOMaHAy Ha BBHIIIOJIHEHUE YCTPOMCTBOM oOmpesesnéHHoro aeicreus. [Ipu mpo-
rpammupoBannu MW BakHO mpaBMIIbHO mooOpath cpeny paspadotku UM u sa3bIK iporpaMMupo-
BaHMUS.

Cpena pa3padoTku (MHaue, iardgopma, crynus) Visual Studio (v kopotko VS) 1151 BU3yaib-
HOT0 OOBEKTHO-OPUEHTHPOBAHHOTO MPOEKTUPOBAHUS IPUJIOKEHUI JAET YHUKAIBHYIO BO3MOKHOCTb
OBICTPO pa3padaThIBaTh BHICOKOTEXHOJIOTMYHBIE M HAYKOEMKHE IIPOr PAMMHBIE ITPOAYKTHI C UCIIONIB30-
BaHMeM 1, a Takke KOMIBIOTEPHbIE UTPbI C IBYXMEPHOU U TPEXMEPHOI IpapMKOi TaKke C UCHIOJb-
3oBanveM M. BaxHO OTMETUTB, YTO HAa OCHOBE VS MBI IIPOrpaMMHUPYEM HE 3aKPBITHIE «YEPHBIE
SIMKW», KaK 9TO AENAloT APYTMe W3BECTHbIE KOMIBIOTEPHbIE (PUPMBI, @ Mbl CO3/1aéM OTKPbIThIE
J0OOMY TOJIb30BATENIO (17151 TOCTOSTHHOTO JJOTIOJIHEHU S M COBEPIIEHCTBOBAHMS) [TPOrpaMMBbI Ha O6aze
CaMBbIX MOILIHBIX B MHMPE aJTOPUTMHUYECKUX SA3BIKOB BBICOKOro ypoBHA Visual C#, Visual Basic
u Visual C++. B gaHHOM 4pe3BbIUaiiHO HACHIILIEHHOM TOME (3aMEHSIOIIEN HECKOJIBKO IPYTUX KHUT)
MBI TIOCJIEOBATEIBHO U BCECTOPOHHE, WISl OT MPOCTOTO K CIOKHOMY, U3J1araéM METOHOJIOTHIO MTPo-
rpammupoBanus MW B urpax v NpuIoKeHHUsIX C MCIIOIb30BaHUN JBYXMEPHBIX U TPEXMEPHBIX H300-
PpaXeHUI.

Harma ocHOBHasI 11e/1b — IaTh YMTATENO Ty MH(OPMAIHIO, KOTOPYIO OH OOJIbIlle HUTIE He Hail-
nét. [Toatomy Mbl He OyeM AyOIMpoBaTh U3BECTHBIE KHUIH IO SI3bIKY IIporpaMMupoBanus Visual C#
¥ J1aBaTh NOAPOOHBIE 00bsICHEHM I 1O TeopuH si3bika VC#. Ecin y untaresns BOSHUKHYTh BOIIPOCHI, OH
JIETKO OTBIIIET KHUTY IO JAHHOMY SI3bIKY (HEKOTOpBIE MOJIE3HBIE M0 JAHHON TeMaTUKe KHUIM U Kyp-
HaJibl ¢ caiita ZharkovPress.ru npuBeieHbl B HallleM CIMCKE JIMTEPATypbl) U TaM HaWAET OTBET, TaK
KaK TEpMMHOJIOTHS 110 BCEM TeMaTHWKaM y Hac oOmas. Mel OygeM jJaBaTh JIMIIb KpaTKUE MOsICHe-
HUS B BUJIe KOMMEHTapHeB B POrpaMMax, 4ToObl HAUMHAIOIIKI MOJIb30BaTellb MOCTENIEHHO OCBau-
BaJ1 6a30Bble AMCUUILIMHBI porpaMMupoBanus MM Ha s3bike VC#, 10 BOZMOXHOCTU HE MCTIOJb3YS
Apyrvie KHUTH; OTIBITHOMY TIOJIb30BATENIO TaKke OyAayT MOJIE3HBl STU TOSICHEHHS], TOCKOJIbKY KHUTH
no pa3paborke MM Ha ocHoBe HOBBIX Bepcuid si3bika Visual C# B Mupe emmé He u3gansl. K pocto-
MHCTBAaM Halllell KHUI'M, PACCYMTAHHON Ha HIMPOKUI KPYT HOBUYKOB U OIBITHBIX CIELMAINCTOB, MbI
OTHOCHM IPAaKTHUYECKYI0 HAIIPABJIEHHOCTb, IIPOCTOTY U3/10keHUs (0€3 OMUCAHUS CIIOKHBIX TEOPUil,
HO JaBasi CCBUIKM Ha KHWTH, B KOTOPBIX 3TH CJIOXKHbBIE TEOPHUU MOKHO M3YYUTh), HAIMYUE TOAPOO-
HBIX METOJVK U MOIIAroBbIX HHCTPYKLIHMIA, OOJIBIIIOE KOJMUYECTBO MPUMEPOB M WLTIoCTparmid. Ternepsb
YUTATENISIM MOKET He TIOTPeOOBAThCS U3yUaTh CIOKHBIE TEOPETHUECKHE KHUTH, TIOCEIaTh JTTEb-
HbIE M JIOPOrocTOsIIME Yy4eOHble Kypchl U MOKYNaTh MHOIO OTIEJbHBIX KHHI. ABTOp 3TO cIejal
3a HUX. YuTaTeno HeoOXOAUMO JIMIIb OTKPBITh JaHHYI0 KHUTI'Y B MHTEPECYIOILEM €ro paszese (Majo
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KTO OyleT M3ydaThb KHUTY OT KOPKH JJO KOPKH, XOTSI 3TO U XKeJIaTeJIbHO) U TI0 aHAJIOTUH C Pa3/esioM
(1Mo NpuHLIMITY: AeJ1aid, KaK 51) CaMOCTOSATENIbHO IporpammupoBars VM B pakTHYECKOM IPUIIOKEHUU
WM Urpe ¢ ucnonb3zoanueM VS. U nmenno npu npoektrupoBanur U B cBOEM KOHKPETHOM U TIPO-
(beccroHaTLHO MHTEPECHOM NPUJIOKEHNH WM Urpe (2 HE OTBJICYEHHBIX IPUMEPOB B APYTUX KHUTAX )
yuTaresab OyaeT u3ydarb Oa30Bble TUCHUILIMHBI 10 JaHHOU TeMatuke. Coznasasi I B cBOéM mipuiio-
KE€HUM WM UTPe N0 METOMKE JAaHHOW M JIPYrMX HAIIMX KHUT U KYPHAJIOB U3 CIIMCKA JIMTEPATyphl
u ¢ caiita ZharkovPress.ru (a Takxe ucrnonb3ys cpaBky Help u3 Visual Studio, kak npasuio, 3ame-
HSIIOIIE Bce YUYEOHUKH 110 BCEM SI3BIKAM ), YMTATENIb CMOXKET B OAMHOYKY padOTaTh 32 KOHCTPYKTOpA,
TEXHOJIOTa, MaTeMaTuKa U MpOrpaMMHUCTa OJHOBPEMEHHO (TpH pa3padOTKe MPAKTHYECKUX MPUJIO-
JKEHUI1) WM 34 CLEHApUCTa, PekUCcCcEpa, orneparopa, Au3ailHepa, XyJ0)KHUKA, My3bIKaJIbHOTO PEAaK-
TOpPa ¥ MPOTrPAMMHCTA OAHOBPEMEHHO (TIpU pa3pabOTKe UTP) U CIKOHOMHTH HEZIENN YIIOPHOTO TPy/a.
Ecnu B HavanbHBIX I71aBaX CEPUM KHHUT MHCTPYKIMU 1Mo paspadotke U B Urpax v mpHIOKeHUsIX
Ha 6a3e VS nonpoOHs (B UHTepecax HOBUYKOB), TO MHCTPYKIIMU B KaXKIOU MOCIIEAYIOIIEH IJIaBe Mbl
naéM BCE KOpode U Kopode, YTOOBI He TIOBTOPSITHCS M SKOHOMHUTh MECTO B KHUTE.
[TpuBonuM KpaTkoe coaepkaHue JaHHOTO TOMa CIIPaBOYHMKA.

Baepnenne.

Yactsp 1. MeTog010r1s1 IPOrpaMMHPOBaHNS HCKYCCTBEHHOI'0 HHTEJVIEKTA B KapTO4-
HBIX UTrpax.

I'masa 1. Meroauka pa3paboOTKM UCKYCCTBEHHOTO MHTEJUICKTA B KAPTOYHBIX UTPax Ha IIpUMepe
urpsl B 21 ouko.

Yactsp II. MeTogo/iorusi nporpaMMipoOBaHus HCKYCCTBEHHOI0 HHTEJIEKTA B CIIOP-
THBHBIX HI'PaxX ¢ PAaKeTKAMH M MSTYaMH.

I'maBa 2. Mertonuka nporpaMMHApOBaHUsl UCKYCCTBEHHOT'O MHTEJUIEKTa B UIPe B TEHHUC IS
UI'POKA C KOMITBIOTEPOM WJIU JIByX UI'POKOB.

I'maBa 3. BapuaHT nporpaMMupoBaHMsI UCKYCCTBEHHOTO MHTEJUIEKTA B UTPE B TEHHUC JJIS
UT'POKA C KOMITBIOTEPOM.

I'naBa 4. MeTonuka nporpaMMHpOBaHuUsl UCKYCCTBEHHOIO MHTeJUIEKTa B urpe Minjie 1o 3ep-
KaJIbHOMY pa3MeIleHMIO MIAlleK OJHOTO UTPOKA MO OTHOIIEHUIO K IIAIIKaM JPyroro urpoka.

Yacrs 1II. MeTogo/10rusi NpOrpaMMiupoBaHusl HCKYCCTBEHHOI0 HHTEJIEKTa B HTPax
U NPUJIOKEHHSIX, KOTJ1a ePBbIii 00bEKT 0XOTHUTCSI 32 BTOPBIM, 2 BTOPOIi — 32 TPETHUM.

I'maBa 5. Metoanka nporpaMMHUpOBaHH s UICKYCCTBEHHOTO MHTEIUIEKTA Ha IpUMepe OOHapyke-
HUS OHUM OOBEKTOM JIPYTrOro.

I'naBa 6. Meroauka nporpaMMUpOBaHUsI UCKYCCTBEHHOT'O MHTEJUIEKTA B UTPax M MPUIIOKE-
HUSIX, KOT/Ia TIEPBBI OOBEKT OXOTUTCS 32 BTOPBIM, & BTOPOM — 32 TPETbUM.

I'maBa 7. Meroguka NporpaMMHUpOBaHUSA MCKYCCTBEHHOI'O MHTEJUIEKTa B UIPax U IPUIIO-
KEHUSIX, KOrJa OAWH OONBIION OOBEKT OXOTHTCS Ha OJHOTO OOJBIIOro OOBEKTa, COCTABJIEHHOTO
U3 HECKOJIbKMX MaJIeHbKUX OOBEKTOB.

I'maBa 8. Meroauka mporpaMMHpPOBAaHMUsI KCKYCCTBEHHOTO MHTEJUIEKTa B UTpe 00s1 KocMuye-
CKOro KopaOJisi C MHOTUIAHETHBIMH KOpPaOJIsIMU.

I'naBa 9. Crarps: IIporpammupoBanne Ha C# MCKYCCTBEHHOI'O MHTEIIEKTAa C HECKOJIBbKUMU
areHTaMu B UTPe B MUHU-0acKeTOOI.

Yacts IV. Pa3zsépThiBanue, my0JuKanus 1 pacnpocTpaHeHue pa3padoTaHHO Urpbl
WIH NIPUJIOKEHHUS € NCKYCCTBEHHBbIM HHTEJIJIEKTOM.

I'naBa 10. MeTtonuka pacnpocTpaHeHHs UTPbl UM MPUJIOKEHHS C UICKYCCTBEHHBIM MHTEJUIEK-
TOM.

3aKJloueHue.

Crucok mMTepaTyphl.
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MHorue npuIoKeHUsl U UTPbl B KHUTE OCHOBAHBI HAa TPOrpaMMax, WM pa3paboTaHHBIX KOp-
noparet Microsoft, uiam onmyOIMKOBaHHBIX Ha caiiTe koprioparmu Microsof. [Toatomy 3t mpo-
rpaMMBl SIBJISTIOTCSI OYEHb MOIIHBIMHA M MOTYT OBITh MCIIOJIb30BaHbl HE TOJIBKO Tpu paspadotke NN
B CAMBIX Pa3HOOOPA3HBIX UT'PaX, HO M HA MPAKTUKE JIsI pa3pabOTKU Pa3IMUHbIX MpUIokeHuit. CTpyk-
Typa KHUTH MPOIyMaHa TAaKUM 00pa30M, YTOOBI YMTATEIM MOIIM CO3/1aBaTh HA MPO(EeCCHOHATBHOM
ypPOBHE (IO METOIOJIOTHSIM M TMpOrpaMMaM W3 JAHHOW M TPEeIBbAYIIMX HAIMX KHUT U XKYPHAJIOB
c caiita ZharkovPress.ru) cBOM MpHJIOKEHHUsI, UTPBI U OTKPBIThIE TpapUUecKre U BHIYUCIUTEIbHbBIC
CHUCTEMBI C TPUMEHEHHEM JIByXMEPHBIX U TPEXMEPHBIX M300paKeHUI 1 3ByKOBBIX 3(PHEKTOB, MOTIH
BBOJMTH Pa3HOOOPA3HbIE UCXOJHbIE JAHHBIE M HA BBIXOJIE IPUJIOKEHU ST UJTH UTPBI TTOTY4aTh C UCIIOJb-
3oBanueM VU Te pesynbTaThl, KOTOpble HEOOXOOMMbI UMEHHO UM U XapaKTEePHBI AJIs1 UX POgeccu-
OHAJTBHBIX WM HEMPO(ECCHOHAIBHBIX NHTEPECOB.

Knura npeanazHadeHna 1jisi BceX KeJaONMX ObICTPO M3YUYMTh OCHOBBI MPOEKTUPOBAHUS
Y TIPOrpaMMHUPOBAHUSI UCKYCCTBEHHOTO MHTEJUIEKTA B PA3HOOOPA3HBIX JBYXMEPHBIX U TPEXMEPHBIX
KOMITBIOTEPHBIX MI'PaxX M MPUWIOKEHHUSIX Ha 0a3ze caMoro MOMyJIsipHOTO, COBEPIIEHHOTO U TMepCIeK-
THBHOTO (B MHUpEe MPOrpaMMHUPOBaHMs) si3bIKa BbICOKOTO ypoBHs Visual C# nocnennux Bepcuii as
HACTOJIbHBIX KOMITBIOTEPOB, HOYTOYKOB U TUIAHIIIETOB, HA TUX OCHOBAaX Cpasy ke MpoekTupoBars NN
B CJIOKHBIX UTPax W MPUIOKEHUSIX U MpuMeHsATh MM Ha mpakTuke Wi Ha OTIbIXe B pa3HOOOpa3-
HBIX chepax mpodecCuoOHaTBHON 1 HeMTPoGheCCUOHAILHOM JIesITeIbHOCTU. Takke afjpecoBaHa HaUM-
HAIOIIVM Y OMBITHBIM TMOJIB30BATENSIM, TPOrPAMMUCTAM JII0OO0H KBTM(DUKAIIY, A TAKXKE YUaIIUMCS
U CITyIIaTesIsiM KypCcoB, CTYJEHTaM, acliipaHTaM, YUUTesIsIM, MTPeTofiaBaTesisiM 1 HayYHbIM paOOTHU-
KaM.

B cnenyiomem Tome aBTOp (IOKTOp TexHMYeckux Hayk JKapkoB Basiepuii AnekceeBud) mpo-
JOJDKUT OIUCHIBATH MporpamMmupoBanue MU B crieqyommx urpax u npuioKeHusix.

Bortpockl, 3aMedanust 1 MpeyIoKeHusI M0 TeMATHKE HAIIMX KHUT U JKypHAJIOB MOXKHO HaIlpaB-
77k 110 email: valery-zharkov@mtu-net.ru wnu c caiira: www.ZharkovPress.ru.

ABTOp: JOKTOp TeXHUYeCcKUX Hayk KapkoB Banepuii AnekceeBuy (r. Mocksa).

Yacrs L. MeTOJIOJIOI‘I/Iﬂ nporpaMmupoBaHusA HCKYCCTBEHHOI'0O HHTECJJIEKTA B KApTO4-
HbIX UI'Pax

I'naBa 1. MeToauka pa3padoTKH HCKYCCTBEHHOI0 MHTEJJIEKTA B KAPTOYHBIX MIpax
Ha npuMepe urpsl B 21 ouko
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1.1. O0mme cBeaeHus

PazpaboTaem MeTOIONIOrHI0 MPOrpaMMHUPOBAHKS KCKYCCTBEHHOTO MHTEIUIEKTa B KAPTOUYHBIX
Urpax Ha IpuUMepe TUIIMYHOU U IIMPOKO PACHPOCTPAHEHHOU UIPBI B «OUYKO» WM B «21», cie-
nysl crathe ¢ caita microsoft.com: Rob Miles. Pocket Jack: Writing a Card-Playing Application,
HO C HalllUMH YCOBEPLIEHCTBOBAaHUAMM 151 coBpeMeHHo Bepcuu Visual Studio.

Kaprounble urpsl HIMPOKO pacripoCTpaHEeHbl BO BCEM MUpPE, IO MHOTMM U3 HUX O(PUIIMATBHO
MIPOBOJIATCS CIOPTHUBHBIE COPEBHOBAHM I PA3IMYHBIX YPOBHEH, BILIOTH /10 NiepBeHcTBa Mupa. B CIIIA,
Poccru 1 pyrux cTpaHax HEKOTOpPble KAPTOUHBIE UT'PHI TAKKe O(PUITMATBHO IPU3HAHBI KaK CIIOPTHB-
HBbIE UTPBI, U TI0 HUM TaK:Ke TIPOBOJSATCS CIIOPTUBHBIE COPEBHOBAHUS PA3IMYHBIX YPOBHEH, BKITIOYASI
MIEPBEHCTBO MUpa.

[MosToMy uMeeT CMBICT pa3padoOTaTh psifi KJIACCOB, METOOBl KOTOPBIX OOecreurBayd Obl
yIpaBJieHUe IIUPOKUM MAra30HOM KapTOUHBIX Urp. DTa IJ1aBa OMMUCHIBAET MEXaHU3M CAa4M KapT
(M3 KOJIOBI) CITyYaliHbIM 00pa3oM (Ha OCHOBE FeHepaTopa CIIyYalHBbIX Yuces), IOKa3 UX Ha IKpaHe,
MOKa3 UX B «pyKax» ISl K&KJIOTO UT'POKA U YIPaBJICHUsI KAPTOYHOW Urpoil. Mbl pa3padoTaem moj-
HOCTBIO (PYHKLIMOHAJIbHYI0 Urpy, kotopasi B CLLIA u apyrux crpanax Ha3bsiBaercs Kak «Black Jack»,
«21» uam pontoon MpH UCTIONB30BAaHUU 52-X KapT, a B Poccun u apyrux cTpaHax oOBIYHO Ha3bIBa-
eTCs KaK «04YKO» WM «2 1» rpu ucrosb3oBaHnu 36-TH KapT. B pazpaboranHoi najee B JaHHOM I1aBe
Urpe HeTpyaHo OyJIeT BMeCTO 52-X KapT J0OaBUTh B MPOEKT 36 KapT (B ciyvae HEOOXOAMMOCTH).

HaromuuM cMmbici urpsl. B urpe ydactByloT, Kak MUHMMYM, JBa UTPOKA: UTPOK M OaHKO-
MET B BUJIE KOMITbIOTEpa, CAAIOIIEro KapThl. M3 Komoabl KapT 0aHKOMET (TO-aHTIMICKY HA3bIBACTCS
dealer — nmuep) coaér Mo OHOW KapTe UTPOKY, KOTOPBIN JIOJKEH HaOpaTh KOJIMYECTBO OYKOB, KaK
MoOxHO Omke K 21 mmm paBHoe 21 (21 — 31O Jydmmil BapuaHT — O4Ko), HO He Oonee 21. Ecim
UrpoK HaOpas Oosbiie 21, TO 3T0 OOBIYHO Ha3BIBAETCS «IepedOp», U UTPOK CUMTAETCS MTPOUTPAB-
M. Ecim ke urpok HaOpan MeHsie 21, To OH npeiaraet 0aHKOMETY HaOMpaTh KapTel cede. Ecu
06aHKOMET HAOEPET OUYKOB MEHBIIIE, YeM UTPOK, OAHKOMET CUMTAETCS TPOUTPABIIIHIM, a €CITU OOJIbIIIe,
TO noOeauBIIAM. [Ipy paBHOM KOJIMYECTBE OUKOB B IAHHOW WUIpe MPUHUMAECTCS, YTO MOOEIWI TOT,
KTO TIEpBbIM HAaOpaJl 3TU OYKH, & UMEHHO, UTPOK (HO MOXXHO CYET OCTaBUTh MpexHuM). [IpaBuia
Urpbl cpopMyIUpyeEM Jaiee.
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1.2. PucoBanue KapT Ha SKpaHe

[NepBas npodiiema, KOTOPYIO HY’KHO PEIlUTb, — IOKa3 Ha 9KpaHe KapT, KOTOpPbIE 1Ba COPEBHYIO-
IIMXCS] UTPOKA, HAIPUMEP, KOMIIBIOTEP U UTPOK, IEpKaT B «pyKax». UTOObI 3TO clie/1aTh, HAM HYKHO:
52 u3o0paxkeHus Kapt B Buae ¢aitnoB (opmara, Hanpumep, (.gif), omHO n3o0paxeHue (oHa Urpsl
0.gif, omHO M30OpakeHus H6aHka bank.jpg u ogHO M300paxkenue 3arpy3ku loading.gif. Hamomamm,
yto opmar (.gif) pacmmdposiBaercs kak Graphics Interchange Format (®opmat oomeHa rpadu-
YEeCKMMHU JJaHHBIMH ). Bce n300pakeHust B yMeHbIIIeHHOM Maciitabe roKa3aHsl Ha puc. 1.1, a B yBenu-
YyeHHOM MacinTade — Ha puc. 1.2 — 1.5. BugHo, uto aiiis! kKapt uMmerot uvena 1, 2, 3,...,52 u conep-
KaT KaKIyIo MOCIeI0BAaTeIbHOCTh U3 13 KapT B UeTBIPEX MacTsAX (TMOCIeA0BATEIbHO CBEPXY BHHU3:
Tpedsl — club, 6yoHb — diamond, yepBu — heart, muku — spade). Paiin ¢ umeHeM «0» — (POH UTPHI.
T N300pakeHus JOJDKHBI OBIT JOOABIEHBI K MPOEKTY W UCTIONb30BaHBI 1151 BRIBOAA KApT Ha 9KPaH.
Kaxmoe nzobpaxeHue KapTbl UMeeT IpuOIM3uTensHO Tobko 1 Kbaiit 00béMa, moTomy uTo conep-
JKUT TOJIBKO YEThIpE 1IBETa, YTOOI HE UCIOJIb30BATh MHOTO TIAMSITH.
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Puc. 1.1. KapTsl ¥ Jpyrvue pucyHKU UI'pbl B YMEHBIIIEHHOM MacIiTtaoe.
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Puc. 1.2. [TepBbie ceMb KapT B yBEIMYEHHOM MacIiTaoe.
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Puc. 1.3. Iocneaymomye mecTHaIaTh KapT B YBEJIMYSHHOM MaciiTabe.
Ha stom pucynke 3akonumuck 13 kapr 1, 2, 3, ...,13 nepsoii mactu Tpedsl — club. Ilepsas

Kapra moooit mact — Ty3 (Ace — A).
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Puc. 1.4. Iocnenymomye mecTHaIaTh KapT B YBeJIMYSHHOM MaciTabe.

Ha stom pucynke 3akonummuck 13 kapr 14, 15, 16, ..., 26 Bropoii macti OyOHb — diamond
u 13 kapr 27, 28, 29, ..., 39 tperbeit MacTu uepBu — heart. U 31ech nepas kapra mactv — Ty3
(Ace — A).

Huxe nmokazans! 13 kapr 40, 41, 42, ..., 52 nocnenHe 4eTBepToi MacTH MUKK — spade.
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Puc. 1.5. Iocneanue TpuHaAIATh KapT B yBEJIMUYSHHOM MaciiTaoe.

3HayeHHs1 OYKOB KaxJou Kaprthl cnepyomue: Ty3 (Ace — A) = 1 wm 11; kak 1-4, 2-9 winm
3-a kapra — Ty3 maér 11 ouxos; ¢ Banerom, damonn u Koponém, Ty3 ma€r 11 ouykoB u B cymme
10+11=21 stn aBe kapThl Ha3bBaloTCs Pocket]Jack, KOTopbIii OBET KapTHl CONEPHUKA, AaXe HaOpaB-
e 21; kak 4-g 1 nocaenyomas kapra — Ty3 gaér 1 ouko; nuudpsl Ha KapTax oT 2 10 9 03Ha4yaoT
OYKH 3TOH KapThl;

kapta ¢ yuciioM 10 card with number 10, Baner (Jack —J), lama (Queen — Q), Kopons (King —
K) = o 10 oukos.
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1.3. 3arpy3ka B IpOeKT N300pakeHni KapT

UYroObl 100aBUTH UMeEIOIIMECS y Hac (hailjibl KapT B MPOEKT, HEOOXOAMMO cHavasa J00aBUTh
B [IPOEKT ManKy 1Jisl 9TUX (paiijioB, 3aTeM CKOIMPOBATH B 3Ty NAarKy (ailiibl, a 3aTEM CBOICTBA 3TUX
¢aiinos 3agate kak Embedded Resource, kak mogpoOHO OyAeT OMucaHo Jajee py CO3IaHUH MPO-
eKTa UrPHI.

Jlydrmmii cioco6 3arpy3uth (haiisibl KapT B IPOrpamMmy MpH €€ BBITIOTHEHUH — CO3JaTh MacCHB
9THX KapT B Kiacce Image mim Bitmap. [Tocie 3Toro n3o0paxeHust MOryT Torjaa ObITh HAPHCOBAHbI
Ha nosie urpsl playfield, korga norpedyercst. YToObl 3arpy3uTh M300pakeHHs KapT B MAacCHB, BO3-
MO’HBI JjBa BapraHTa kofa. [1o nepsomy BapuaHTy, KOJI UMEET CJIeIYIOLINI BUA:

static private Image [] cardlmages = new Bitmap [53];

System.Reflection. Assembly execAssem =
System.Reflection. Assembly.GetExecutingAssembly ();
for (int i=0; 1 <53; i++)

{

cardImages [i] =

new Bitmap(execAssem.GetManifestResourceStream (
@"PocketJack.cardImages."+i+@".gif»));

Bugno, uto B aTOM BapuanTe npoekT umeet ums PocketJack, mamnka c ¢aitiamu kapt umeer
ums cardlmages, a B maccuBe cardlmages Bce (haidsibl KapT ¢ UMEHAMU «i» JOJKHBI UMETh PACIIN-
penue (.gif).

[To BTOpOMY BapHwaHTy, KOTOPBHI Mbl PUMEHUM Jajiee B MpOrpaMMme, KOJ UMeEeT CIeaylo-
LIUA BUL;

public Image Cardlmage
{

get

{

int dispNo = CardNo;

if (!FaceUp)

{

dispNo = 0;

}

if (cardImages [dispNo] == null)
{

cardImages [dispNo] = new Bitmap (
execAssem.GetManifestResourceStream (
@"PocketJack.images.» + dispNo + @".gif»));

}

return cardImages [dispNo];
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BupHo, uro B 3TOM Bapuante npoekT umeer uMs PocketJack, nmanka c ¢aiinamu kapt umeer
M3 images, a B MaccuBe cardlmages Bce aiiibl KapT ¢ uMeHamMu «dispNo» JT0J)KHBI UMETh PaCIIy-
penue (.gif).
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1.4. PucoBanne n3o0pakeHnid KapT

Crnenyronmmii mar B pa3paboTKe UTpbl — Mpollece pucoBaHus KapT. M3oOpakeHne Kaxaon
KapThl JOJDKHO MMETh CKpPYIJIEHHBIE yIiibl. Korja KapThl MpOpHCOBBIBAIOTCS HA (DOHE UTPBI, KAPThI
CO CKPYIVIEHHBIMH YIJIaMH BBIIJISIAT OOsiee peaTuCTUIHO. DTO — MajleHbKast 1eTajlb, HO CYIIECTBEH-
Hasl, €CJIM Mbl XOTUM CIIPOEKTHUPOBATh XOPOILIUI MOJIb30BaTEIbCKUIA UHTEP(ENC UTPbl. A €CJIM Mbl
MPUCTATBHO TIOCMOTPUM Ha N300paXeHUsI KapT Ha SKPaHe, TO MOKHO YBHETh, YTO YIJIbI KAPT HAPU-
COBAaHBI 3€JIEHBIM IIBETOM, KaK MOKa3aHo Ha puc. 1.6.

Puc. 1.6. Vbl kKapT HapyCOBaHbI 3€1EHBIM LIBETOM.

[Tpu prucoBaHMM KapT Mbl JOJKHBI HA3HAYMTH STOT IBET KaK MPO3PavHbIi, YTOOBI ObUT BU/IEH
on opmbr Form1 Bokpyr ymioB Kaxaoll KapTel. Mbl JOIKHBI MCHOJNB30BaTh CIEAYIOIIMN KO,
4TOOBI CO3/1aTh OOBEKT KJ1acca ImageAttributes ¢ nesblo 3a1aHns 3€JIEHOTO 1IBETA PO3PAYHBIM:

static public System.Drawing.Imaging.ImageAttributes
cardAttributes;

static Card ()

{

cardAttributes =

new System.Drawing.Imaging.ImageAttributes ();
cardAttributes.SetColorKey(Color.Green, Color.Green);
execAssem =

System.Reflection. Assembly.GetExecutingAssembly ();

B stom kone meron SetColorKey naér Hauaso M KOHell JuMara3oHa I[BETOB, KOTOpbE OyayT
paciieHeHbl Kak mpo3paunbiit. s cpeast BoimonHenus. NET Compact Framework stu nBa niseta
JOJKHBI IMETDb OJJHO U TO K€ 3HaUeHHe, TaK KaK TOJIBKO O/IMH IIBET MOXET ObITh CHIeIaH IPO3PAYHBIM.

IlenecooOpa3HO Takke MOCye CO3[JaHusI MPOEKTa B mporpamme 3aaarh (oH ¢opmbl Forml
B cBorictBe BackColor TemHo-3en€Horo 1Bera (DarkGreen) u3z crpykrypst Color.
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Koraa nzo0paxenue kapTel HapucoBasio, Meton Drawlmage ucronb3yercsi caeayomum oopa-
30M:

private static Rectangle drawRect;

public void DrawHand (Graphics g, int startx, int starty,
int gapx, int gapy)

{

drawRect. X = startx;

drawRect. Y = starty;

foreach (Card card in this)

{

drawRect. Width = card.CardImage. Width;
drawRect. Height = card.CardImage. Height;
g. Drawlmage (

card.CardImage, // Image

drawRect, // destination rectange

0, // srcX

0, // srcY

card.Cardlmage. Width, // srcWidth
card.CardImage. Height, // srcHeight
GraphicsUnit. Pixel, // srcUnit
Card.cardAttributes); // ImageAttributes
drawRect. X += gapx;

drawRect. Y += gapy;

ITOT KOJ pUCYyeT BCe KApThl Ha 9KpaHe B CIyYallHO OMpeNeNEHHON MO3UIMK (IIPU TTOMOIIH
reHeparopa ciay4aiHbIX yuces kjacca Random).
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1.5. Knacc Card qJis1 3arpy3km KapT B IporpaMmmy

B neuxke urpel CardEngine. cs 06bekT kiacca Card mpescTaBisieT Kakaylo U3 KapT B UIrpe.
ITOT KJIacc AePKUT (paKTUIECKOe 3HAYEHHE KapThl M pUcyeT e€ Ha sKkpaHe. OH Tak:ke oOecreunBaeTt
CBOKCTBa, KOTOPBIE IAI0T BOZMOKHOCTB TOJIb30BATENISAM KJIacCa HAUTU KOOPAWHATHI KApThl, TIOJTyYUTh
Ha3BaHUE KapThl ¥ Jpyrylo nojesnyio uagopmanmio. Kinacc Card moxkeT UCrob30BaThCsi BO MHOTHX
APYTUX KAPTOYHBIX UTPaxX, HO €CTh HEKOTOPbIe OCOOCHHOCTH, KOTOPBIE XapaKTEPHBI ISl UTPHI B OUKO.

INepBas Bepcus kinacca Card BBINOMHSIIA 3arpy3Ky BCeX M300pakeHW, KOTaa MPHIIOKEHUE
HAYMHAJIO BHIMONMHATHCSA. Kaxmas u3 52 kapt ¥ (DOH UTphl 3arpykajuch B CaMOM Havajie Urpbl. 1o
Aenano MpuiokeHue 3amemieHHbIM. Crioco0 YCKOPUTB MPOIECC 3arpy3KH COCTOMT B TOM, YTOOBI
3arpyskarb N300pakeHusl TOJIBKO IO 3aIIpoCy MPU MCHOIb30BAHUH CIIEAYIONIEro KOoa:

static private Image [] cardlmages = new Bitmap [53];

public Image Cardlmage
{

get

{

int dispNo = CardNo;

if (!FaceUp)

{

dispNo = 0;

}

if (cardImages [dispNo] == null)
{

cardImages [dispNo] = new Bitmap (
execAssem.GetManifestResourceStream (
@"PocketJack.images.» + dispNo + @".gif»));
}

return cardImages [dispNo];

[Nepemennas cardlmages — mMaccuB m3o0paxenuit kapt. [lepBoHayasIbHO BCe M300paXeHUs
KapT B 9TOM MaccuBe MmycThl. B 3ToM Kone nepemenHast dispNo siBJIsieTcsl IHAEKCOM MaccuBa U UMe-
HeM cpaityia KapTel. ECii qaHHBIN 37IeMeHT MaccuBa — MycTol ykasatesb (null), n3oOpaxeHue 3arpy-
JKaeTcs ¥ 3aTeM MOXKeT ObITh HApUCOBaHO. B crienmytonmii pas, koraa norpedyercst n300paxeHue AaH-
HOW KapThl, OHO OyAeT HaijieHO HeMeJIeHHO. B pe3yibrare NMpUIoKeHWEe HAaYMHAET BBITIOTHSTHCS
HAMHOTO ObICTpee, YeM eciii Obl Bce KapThl ObUIH 3arpyKeHbl B HaUaJIe UTPbl; BpEMs, IOTPaYeHHOE,
YTOOBI 3arpy3UTh TOJIBKO HEOOJBIIIOE KOTMYECTBO KAPT, HEOOXOOMMBIX IS UTPOKOB, OyIeT HeOOIb-
M. Ecin Harmm npustokeHust Hy K JaloTcs B OOJbIIEM KOTUYEeCTBE U300pakeHUH KapT, TO 9TO CTOUT
BBITIOJIHATDL IMOCTEINCHHO MO MEPE 3arpy3KH IMPUIIOKEHU S, BMECTO TOrIO, ‘ITO6I)I BBIIIOJIHUTB 3TO BCE
cpasy ke B Hauajie Urphbl.
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1.6. Knacc CardHand pas
npejacTaBjJeHHs] KAPT B PyKax Urpoka

B asuxke urpsl CardEngine. cs Mbl HykJ1aemcs B KoHTeriHepHOM kiacce CardHand (Pyka
UTPOKA WM OAaHKOMETA C KapTaMu), YTOOBI iepKaTh Bce KapThl. 3aKOHUeHHast urpa OyzieT TpedoBaTh
IBYX OOBEKTOB 3TOr0 KOHTEWHepa: OMUH — /ISl YIPABJIIEMOro KOMITLIOTEpOM Aujiepa W Jpyrou —
st urpoka. Kimacc CardHand, koTopsiii Mbl coOMpaemMcs UCTIONb30BaTh, IEPKUT MHOXKECTBO KapT.
D10 OCHOBaHO Ha KoyUtekimu ArrayList, koTopast oOneryut is nojbp3oBatesen kiacca CardHand
BO3MOXXHOCTh JI00ABJISAITh U TEPEUUCIIATh KApThl B pyKe. DTa KOJUIEKIUS TaKKe CONEPKUT METO,
KOTOpBIN OyJIeT pUCOBATh KAPTHI B PyKe, KaK MOKA3aHO B CIIEAYIONIEM KOJIe:

public void DrawHand (Graphics g, int startx, int starty,
int gapx, int gapy)

STOT METOA, NPUBEAEHHBI BBIINIE, PUCYET KapThl, HAUMHAs C OINpPENEIEHHOW MO3ULUU
Ha 3KpaHe. Kax/as nocnenyiolas Kapra pucyeTcsi Ha OnpeieJIEHHOM PAaCcCTOSTHUU OT MpeAblIyIeH.

Knacc CardHand Takske comepxut clieqyIomuil MeTol], KOTOPbIA BBIYMCIISIET CUET HAOpAHHBIM
KapTam BTOporo urpoka blackjack (kommbiorepa):

public int BlackJackScoreHand ()
{

int score = 0;

int aces = 0;

foreach (Card card in this)

{

score += card. BlackJackScore;
if (card. BlackJackScore == 11)

{

aces++;

}

}

while ((score> 21) && (aces> 0))
{

score -= 10;

aces — ;

}

return score;

Merton paboTtaet 1 KaX A0 KapThl B pyke. OH CJISTUT 32 YMCIIOM TY30B (aces), U €CJTU MPUIIIET
Ty3, TO YMEHBIIIAET CYET KapT C YUETOM Ty3a, YTOOBI TAPAHTUPOBATH, UTO CUET — KAK MOKHO ONMKe
K 21, HACKOJIBKO 3TO BO3MOXKHO 6e3 repedopa.
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1.7. Knacc CardShoe ajis1 nipeacraBjieHusi KapT
B KO0JIO/I€ CJOYYailHBIM 00pa30M M TE€CTHPOBAHUS UTPHI

3aKJII0YUTENbHBIN KJIacC, KOTOPBIN yIpaBiiseT Kapramu B aBuxkke urpbl CardEngine. cs, —
kyacc CardShoe. MbI Mcnionb3yem 3TOT KJIacc, 4TOObI 0OECTeYnTh BHIBOJ KapT CIyYalHBIM 0Opa-
30M (IIpY MOMOIIIY TeHepaTopa CIyYalHbIX Yucen — I.c.4.). IropHoe Ka3uHO JaHHOTO NPUIIOKEHUS
MMeeT CrelualbHOe YCTPOUCTBO, Ha3BaHHOe shoe (konona) wim deck (kosofa), KOTOpoe CONEPkKUT
KapTel. B Hauasne urpsl kaptsl neperacosansl (shuffle) MmHoro pas u nomerens! B kosoay. B npo-
1iecce MHOTOKPATHOM MepeTacoBKU MPUJIOKEHHE UCTIONB3YeET T. C. Y. ISl pa3MeIleHUsI KapT B BUIE
anemeHToB MaccuBa. Kiacc CardShoe cogep:kut 3TOT MacCHB U 3allojHAET €ro B Havajie urpsl. Bee
KapThl BBOASTCSI B MACCUB OT MEPBOM JI0 MOC/IETHEN, a 3aTeM MaCCHB IEPETACOBBIBAETCS CHOBA, U TaK
HECKOJIbKO Pa3.

Koraa mbI mpoekTupyem Jiio0yio CUCTeMY, MbI IOJKHBI TaKKe yMaTh, KaK Mbl COOMpaeMcs e€
MPOBEPATH (TECTUPOBaTh). BBIIO OBl TPYAHBIM ISl HAC TIPOBEPUTH UTPY, €CTIM Obl MbI JOJIKHBI ObLITH
3anmycTuTh Urpy 50 pa3 TOJNBKO [UIsl TOTO, YTOOBI YIOCTOBEPUTHCS, UTO MIpa padoTaeT MPaBUIIBHO,
KOTJJa UTPOK TOyvaeT cu€r KapTt, paBHbIid 21. [Tosromy kiacc CardShoe cHaOkeH AOMOTHUATETBHOM
0COOEHHOCTBIO. B /10MONTHEHNE K KOHCTPYKTOPY 3TOTO Kjacca, KOTOPBIA MO3BOJSIET Pa3padOTIMKy
UCTIONB30BAaTh KJIACC, YTOOBI BRIOPATh YMCIIO MEPETACOBOK B KOJIOZE, MMEETCs elE Mneperpys3Ka KoH-
CTPYKTOpa, KOTOPBIN MPUHUMAET MACCUB YHCIIOBBIX 3HAYEHUIA THIIA byte 1 TIPEe/ICTaBIIsSIET «Pacrono-
JKEHHYIO B CTeKe» Koofy. Takasi Kolozia He repeTacoBaHa, U BMECTO 3TOTO pacriofaraeT KapThl B CIie-
(UYECKOI 3apaHee Mpeaonpeae€éHHON MoCIe0BaTeIbHOCTH. PacronokeHHas B CTeKe KOoloAa
IaET BOBMOKHOCTh Pa3padOTUMKY IPOBEPUTDH MOBEICHNE KapT B PA3IMUHBIX CUTYAIUSIX UT'PBI, TPEHO0-
CTaBJIsIsl IPUJIOKEHHIO CHIeM(PUYECKYIO TTOCIIEI0BATEIbHOCTh 3HAUEHUI KapT.

UroObl rapaHTHPOBATh, YTO PACIIONOKEHHASI B CTEKE KOJIOZIA KapT HE MOXET MCIIONIb30BAThCS
B HU3MEHHBIX 1IeJIX (JIJIS1 IOATACOBOK B Urpe), (PIakoK COOOIIAET MOJIb30BATENI0 00bEKTa Kjacca
CardShoe, gefiCTBUTEIBHO JIM B TAHHBI MOMEHT UCTIOJIL3YETCS PacIiofioXkKeHHAas B CTEKE KOJIoJa KapT.
Pa3paboTumnK, KOTOPBII UCTIONB3YET OOBEKT ITOTO KJIacca, MOKET MPOBEPUTD ITOT (PJIAKOK M rapaH-
THPOBATh, YTO UI'Pa HE UCTIONIB3YET PACTIONOKEHHYIO 3apaHee OnpeaeéHHbIM 00pa30M B CTEKe KOJIOLY
Kapr.

[TpoBepsisi mpusiokeHNe, Mbl MOXKEM CO3aBaTh CPABHUTEJBHO PEIKME COUYETaHHs KapT, TUIIA
blackjacks, mpocto obecrieunBas pacrooKeHHYIO B CTEKe KOOy, KaK MOKa3aHo B CJEAYOIIEM KOJe:

public CardShoe (byte [] stackedDeck)
{

decks = stackedDeck;

testShoe = true;

PacnionoxenHas B creke konoaa aact B urpe bk [xeka odoum urpokam. I[locnenosaresnb-
HOCTb KapThl | IpeAcTaBiseT MepByI0 KapTy MEPBOM MAacTH B KOJIOAE, KOTOpasl SIBJSETCS TY30M.
ITockomnbKy Kaxaas MacTb cogepkut 13 kapt, 14-5 KapTa npeAcTaBisieT NepBYyIo KapTy BTOPOM MACTH,
KOTOpas SIBJISIETCS Takke Ty30M. B MmosHO# urpe mexay urpokom (player) u 6ankomérom (banker)
HAJIMYME C Hayasla KOJIOZBI TOCTeI0BaTeIbHOCTe KapT 1 v 14 MpUBOIUT U K WI'POKY, U K OaHKO-
METY, TIepBOHAYAIbHO HavaBilleMy urpy, Ty3a. [lociempoBarensHocty kapt 11 u 25 npencrapisior
JIxek (BaneTa) OT MePBBIX U BTOPbIX MACTe! COOTBETCTBEHHO, TAKUM 00Pa30M, KaK/IbIi UTPOK TTOJTY-
yaet JI’ek (BajieTa) Kak MX BTopast Kapta. B urpe u urpok (player), u 6ankomeT (banker) nomyvaior
1o Ty3y, KomMOnHanus J[keka (BajneTra) MpUXOAUT K 0OOMM UTpoKam, umeronmm bisk [Ixexu.
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1.8. Cxema 3amycka urpbl

Korna naumnaercss wrpa, npunoxenue ouuniaer (Clear) «pyky urpoka» (player’s hand)
1 JOOABJISET [IBe KOJIOAbl KapT CJAEAYIONIMM 00pa3oM:

CardHand playerHand = new CardHand ();

playerHand.Clear ();
dealerHand.Clear ();

// deal the face down hole card
dealerHoleCard = shoe.DealCard ();
dealerHoleCard. FaceUp = false;
dealerHand.Add (dealerHoleCard);
/I deal the first player card
playerHand.Add(shoe.DealCard ());
// deal the second dealer card (face up)
dealerHand.Add(shoe.DealCard ());
// deal the second player card

playerHand.Add(shoe.DealCard ());

Batom KOIEC, OJid ITPOCTOTHI, HE IPUHUMACTCA BO BHUMAHUE YE€PECAOBAHUE pa3aair KapT MEXAY

UTPOKOM M OAHKOMETOM. DTO OyAET yUTEHO Jlajiee B MOJTHOM MPOrpaMMe UTPhI.

Hanee B mpoekte mmeercs komanga «Hit Me» menio maneMenul. Ilocie BbiOOpa 37O
KOMaH[Ibl, KOMIBIOTEP BBIIAET UIPOKY JOMIOJHUTENIBHYIO KapTy, €cld HaOpaHHOE UM KOJMYECTBO
OYKOB MeHblIe 21, Kak MOKa3aHO B CJIEAYIOIEM KOJIE:

}
}

OTMmeTuMm,

void playerHits ()

{

if (playerHand. BlackJackScoreHand () <21)
{

playerHand.Add(shoe.DealCard ());

if (playerHand. BlackJackScoreHand ()> 21)
{

//We write in the original:

pot.DoPlaceBet ();

pot. HouseWins ();

showPot ();

mode = GameMode.PlayerBust;

}

this.Invalidate ();

yro Meton BlackJackScoreHand kaxiplii pa3 BO3BpallaeT CueT

«PpyKH

urpoka» (playerHand). [Tocne atoro merox Invalidate nepepucoBsiBaet popmy Form1, Tounee, nepe-
PUCOBBIBAET KApThl M OOHOBJISIET CYET OOOMX UTPOKOB. AHAJIOTMYHO B MeHI0 maneMenul umeercs

komaHaa «Cebe», 1o KOTopoit OaHKOMET HaOMpaeT KapThl ceOe (Ioce UrpoKa).
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1.9. PucoBanue 04KOB UTPOKOB

Mertonst Windows [ist pucOBaHUsI TEKCTOB XOPOIIU AJIsI TPOCTBIX COOOIIEHNUM, HO AJIsI UTPhI
MOJIb30BATEN b OXHUJAET YTO-TO Oosee Kpacusoe. Harpumep, Mbl MOXeM pHCOBaTh TEKCT Ha (hoHe
KaKOro-M00 PUCYHKa, YTOOBI BBIIETUTH TEKCT. MBI MOXEM OCYIIECTBUTH ITO, HEOAHOKPATHO PUCYS
TEKCT B MHOXECTBE MO3MLIMIA BOKPYT €ro XKeJaTeJbHOr0 MECTOINOJIOKEHHS, Tepe/l pa3MelleHueM
PEaJIBHOTO TEKCTa Ha caMoM Bepxy (poHa. UToOwl caenarh 910, ObUI HAIMCAH PsiJ YTUIIUT, KaK MOKa-
3aHO B CJIEAYIOLIEM KOJe:

static private SolidBrush messageBrush =

new SolidBrush (Color. Black);

public static void BigText (string message, int X, int y,
Color back, Color fore,

Font messageFont, Graphics g)

{

int i;

messageBrush.Color = back;

for (i=1;1<3;i++)

{

g. DrawString (message, messageFont, messageBrush,
X—1,y-1);

g. DrawString (message, messageFont, messageBrush,
X—1,y+1);

g. DrawString (message, messageFont, messageBrush,
X+1,y—1);

g. DrawString (message, messageFont, messageBrush,
X+1,y+1);

}

messageBrush.Color = fore;

g. DrawString (message, messageFont, messageBrush, x, y);

Arot Metox BigText cHaOkeH CChITKON Ha 0OBeKT IpachKu, YTOOBI UCTIONH30BATh €€ ISl PUCO-
BaHUs TeKCTa (message) COOTBETCTBYIOIIUM IipudTom (messageFont) B COOTBETCTBRYIOIIEH MTO3ZUITUU.
3ama€res Takke 1BET Il MPUOPUTETHBIX U (POHOBBIX BEpCUl TeKcTa. MeTo pucyer MHOXKECTBO
(poHOBBIX Bepcuii TEKCTa Mepe/1 MoMeIIeHUeEM TPUOPUTETHON BepCUM Ha BepiuHe. MeTop siBiisieTcst
CTaTUUYECKUM, TIOSTOMY JIJIs1 BBI30BA HE HykJ1aeTcsl B 00bekTe Kiacca Utilities, a BRI3bIBaeTCS HaMIpsi-
MYIO TIOCJIe UMEHU KJIacca, Kak MOKa3aHo B CJIEyIoIeM Koje:

Utilities.BigText («Dealer Bust»,
20, 80, Color. Black, Color. Yellow, messageFont, g);

B atom kogie coodienne «Dealer Bust!» o3HayaeT «BaHKOMET riepedpait KapThi».

Oo6mwext messageFont kiacca Font co3nan B Hauasie MPUIIOKEHHS U UCTIONB3YeTCs [T BCETO
PHICYHKA COOOITICHUSI.

Hanee npu pa3paboTKe MporpaMMBbl UTPbl Mbl CHaYajIa CTAHAAPTHO CO3/1aIMM IalJIOH MeToja
Paint (moce 1BoiiHOTO MIeTYKa 1Mo uMeHn coowiTus Paint B manemm Properties mist ¢popmbl Form1),
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3aTeM B TeJIO TOro MmabIoHa 3aMuIleM Halll Ko 1 OyJeM BbI3bIBATh STOT METOJ KaXAbIM pa3, Koraa
9KpaH J0JIKeH ObITh iepepricoBaH. C TOUKM 3peHus MPOSKTUPOBAHMSI, CIMTAETCS] HE OYEHb XOPOIIIEH
MPAKTUKOHN BBINOJTHATh MPUKJIaAHbe (DYHKIIMM HEMOCPEJCTBEHHO B 00padoTunke coObiTus Paint.
[Mostomy ans pucoBaHust N300pakeHUH, Hallle prJioxkeHue B madiaoHe Merona Form1_Paint Gyner
BBI3BIBATH CIIEIMAJIbHBIN MeTof] paintForm, Kak MokasaHo B CJeIyloleM Koje:

private void Form1_Paint (object sender, PaintEventArgs e)

{

paintForm(e.Graphics);

}
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1.10. Ynpagsjienne urpou

Ternepb Mbl MOXEM UCIIOIB30BATh BIIEYOMSIHYThIE KJIACCHI, YTOOBI OCYIIECTBUTH OOJIBIITHH-
CTBO BHJIOB UI'PbI B KapThl. PaccMOTprM, Kak B LIEJIOM OCYIIECTBIISICTCS] UTPa, AaBas BOSMOXHOCTb
CHauaJsia UIrpoky (player) cnemnathb nepBbie Xobl (HaOpaTh KapThl), a 3aTeM — OAHKOMETY (W JUJIepy —
dealer) cnenath OTBETHBIE XObI (HAOPATh CBOM KapThI).

Wrpa B 04KO MOXET UMETh OfIHO U3 CIIEAYIOIIMX COCTOSIHUI B TEUEHUE BCEU UTPbI:

UTPOK BBIIAET KapThl ceOe mim Kommblotepy (the player is making his or her moves);

Urpok repedpan kapthi (the player busted);

urpok Bbiurpai (the player has won);

O6ankoMeT (dealer) ocymectisier Hadop Kapr (the dealer is making his or her moves.);

O6ankoMeT mepedpan kapthl (the dealer busted);

O6ankomeT Berpad (the dealer has won);

cuét paBHbIH (the score is tied, known as a push).

B ka)a0M 13 3TUX COCTOSIHUI PUCYHOK 9KpaHa OyJeT pa3IMYHbIM, KaK OTBET UT'Pbl HA COOBITHS.
Harpumep, 3arnpoc 6aHKOMETa Cite/1yIomei KapThl IOMYCKaeTCsl TOJIBKO TOT/Ia, KOTIa UTPOK 3aKOHYHJT
Ha0Op CBOMX KapT. Mbl MOXkeM MpeCcTaBUTh STU COCTOSIHUS WA PEKUMBI UTPhl (mode) mocpeicTBOM
NepevrCcIIeHHs enum CJeAyIUM 00pa3om:

public enum GameMode
{
LoadingDisplay,
PlacingBets,
PlayerActive,
PlayerWon,
PlayerBust,
PocketJack,
DealerActive,
DealerWon,
DealerBust,
Push

IMepemennas tTuna GameMode coxpaHsieT COCTOsSIHUAE UTPBL. DTa TiepeMeHHasi yrpasJisieT nepe-
pucoBKOM 3KkpaHa. Korjia cocrosiHue Urpsl U3MEHsIETCs], J0JKEH IPOU30MTH psift iercTBUi. Jlyurmii
Croco0 MOMYYUTh 3TO MOBEAECHHE COCTOUT B TOM, YTOOBI OCYIIECTBUTH YIPaBJIE€HHE MOCPEICTBOM
CBOICTBA CJIEAYIOIIAM 00pa3oM:

GameMode modeValue;
GameMode mode

{
get

{

return modeValue;

}

set
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switch (value)

{

case GameMode. LoadingDisplay:
BetMinusToolStripMenultem1.Enabled = false;
BetPlusToolStripMenultem. Enabled = false;
HitMeToolStripMenultem. Enabled = false;
StayToolStripMenultem. Text = «Point»;
StayToolStripMenultem. Enabled = false;
MenuToolStripMenultem. Text = «21»;
MenuToolStripMenultem. Enabled = false;
break;

modeValue = value;
this.Invalidate ();

Korma cBoiicTBY 3a1aHo 3HaYeHue value, BHITIOTHSETCS YacTh Habopa CBOMCTBA TIOCIIE KJTI0Ye-
BOro cjioBa set. Korjga ko Habopa set BHITIOTHEH, epeKodaresis switch ycraHaBmMBaeT npuioxeHue
HY)XHBIM criocodoM. Hampumep, Korga coctosiHue CBOMCTBA M3MEHEHO B coctosiHve PlayerActive,
aKTUBM3MPOBaHbl KoMaHAbl MeHI0 Hit u Stay. Besne, rie nporcxoaut n3MeHeHUe COCTOSIHUS B OCHOB-
HOM MPWJIOKEHUH, TOJIb30BATEILCKUII MHTEP(ENC HAXOOUTCS BCErJa B HYKHOM COCTOSIHUM. DTO
TaK’kK€ O3HAYAET, YTO Mbl JOJDKHBl MU3MEHUTh KOH(PUIYPALMIO UIPBl TOJIBKO B OJHOM MECTe KOJA.
OtmeTrum, 4YTO, KOTJAa COCTOSIHUE WUTPBl M3MEHEHO, BbI3biBacTcsl Merof Invalidate jis oOHOBIEeHUS
JKpaHa.

CocrosiHue urphbl (game state) Takke yNpapJisieT prCOBaHHMEM, KOT/A BBI3bIBAETCS COOBITHE
Paint, kak nmoka3aHo B CJieyIOLIEM KOJE:

void paintForm (Graphics g)
{

switch (mode)

{

case GameMode.PlayerActive:

dealerHand. DrawHand (g, 10, 30, 80, 25);
playerHand. DrawHand (g, 10, 135, 20, 25);
Utilities.BigText (playerHand. BlackJackScoreHand ().
ToString (), 140, 150, Color. Black,

Color. Yellow, messageFont, g);

break;

70T KO ¢ MeToioM Paint moKa3piBaeT, Kak MPHJIOKEHUE YIPABJISET BHIBOIOM COOOLICHUI
1 KapT. OuKky OaHKOMETA He TMOSIBIISIOTCS, KOTJ]a UTPOK HAOMpaeT KapThl.
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1.11. Ha6op kapT 6aHKOMETOM

bankomér (dealer) goskeH NOMy4YUTh JABE KAPThl, OAHA U3 KOTOPBIX MOSIBJISETCS JIUIIEBOW CTO-
ponoit BHu3 (face down). Mbl 1ocTrraeM 3TOro npu UCIOMb30BAaHUM CIIEIYIOIIEro Koja:

/I clear the hands

playerHand.Clear ();
dealerHand.Clear ();

// deal the face down hole card
dealerHoleCard = shoe.DealCard ();
dealerHoleCard. FaceUp = false;
dealerHand.Add (dealerHoleCard);
/I deal the first player card
playerHand.Add(shoe.DealCard ());
// deal the second dealer card (face up)
dealerHand.Add(shoe.DealCard ());
/ deal the second player card
playerHand.Add(shoe.DealCard ());

mode = GameMode.PlayerActive;

[TpunoxeHne coXpaHseT CChIIKY Ha «TaiiHylo — hole» kapTy GaHKOMETa, KOTOpasi MHUIHAIU-
3UpYyeTCs JIMLIEBON CTOPOHOM BHU3, KOT]a HAUMHAETCsI HA0OP KapT. DTO IOCTUTAETCS 3aJaHIEM CBOM-
ctBy FaceUp (JlunieBas cropoHa BBepx) 3HaueHus, paHoe False. Koryma sxpan Oyaer nepeprcoBbi-
BaThbCsl, Oy/IeT HAPUCOBaHA TaKke M 0OpaTHasi CTOPOHA «TalHOM — hole» kapThl Oankoméra. Koraa
O6aHKOMET HaurMHaeT Habop Kapt, cBoiicTBY FaceUp (JIutieBast cropoHa BBepX) 3a/1a€Tcsl 3HAUCHHE
True, 1 M1300paXeHUe Ha JIUIIEBOW CTOPOHE KAPThl CTAHOBUTCS BUAMMBIM. OTMETHM, YTO N3MEHEHHUE
pexkuma (mode) BHM3Y MPUBEIEHHOTO KOAA NEPEBOAUT UIPy B aKTMBHOE COCTOSIHUE, KO UI'POK
rOTOB IPUHATH yYacTUE B UTPeE.

[Mpunoxenue cmaér KapThl B TOM K€ CaMOM TIOpsiJIKe, Kak B peajbHON Urpe ¢ OaHKOMETOM
Y UTPOKOM, TI0 ouepenu Oepyiumu KapThl. HeT HuKako# nporpaMMupyeMoid PHYUHbL 17151 3aMEHbI
Mesx1y OaHKOMETOM M UTPOKOM, HO B PeajibHOM UIpe MPOIIE «PACTIONOXHUTh B CTEKE» KOJIOAY, €CIIH
claya KapT He yeperyercsl.

27



B. A. Kapkos. «CrnpaBounuk KapkoBa 110 IpOEeKTUPOBAHUIO U TPOrPAMMUPOBAHUIO UCKYCCTBEHHOTO MHTEJUIeKTa. Tom 3:
[TporpammvupoBanue Ha Visual C# UCKYCCTBEHHOTO MHTEJUIEKTA (ITPOIOIKEHUE 2)»

1.12. Ha6op xkapT Hrpokom

[TpunoxeHne conepKUT METOMI, KOTOPBIN BBI3BIBAETCSI, KOT/Ia UTPOK XO4YeT HaOpaTh ceOe KapThl.
OH nosy4aeT JONOJHUTEBHYIO KAPTY, TOJIBKO €CJIM CUET — MeHblIe 21, Kak MOKa3aHo B CJIEAYIOLIEM

Kozae:

}
}

void playerHits ()

{

if (playerHand. BlackJackScoreHand () <21)
{

playerHand.Add(shoe.DealCard ());

if (playerHand. BlackJackScoreHand ()> 21)
{

//We write in the original:

pot.DoPlaceBet ();

pot. HouseWins ();

showPot ();
mode = GameMode.PlayerBust;
}

this.Invalidate ();

Ecnu cuér urpoka npesbiiaet 21, urpok coepiiu nepedop kapt (the player busts), 1 cocto-
SIHAE UTPBl U3MEHSIeTCSI, YTOOBI 0TOOPa3UTh 3T0. IHaYe, 3KpaH OOHOBIISETCS, UTO BBI3BIBACT MEPEePH-
COBKY U JI00aBJIeHHe Ha 9KpaH HOBOU KapThl.

Korma urpok goctur cuéra, KOTOpsIM OH JIOBOJIEH, HTPOK MOXET MPUOCTAaHOBUTS (stay) HabGOp
HOBOW KapThl, KaK NOKa3aHO B CJIEYIOIEM KOJie:

void playerStays ()

{

dealerHoleCard. FaceUp = true;

mode = GameMode.DealerActive;
this.Refresh ();

System.Threading. Thread.Sleep (750);
while (dealerHand. BlackJackScoreHand () <17)
{

dealerHand.Add(shoe.DealCard ());
this.Refresh ();

System.Threading. Thread.Sleep (750);

}
if (dealerHand. BlackJackScoreHand ()> 21)

{

mode = GameMode.DealerBust;
pot.PlayerWins ();

showPot ();

return;
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}
if (playerHand. BlackJackScoreHand ()>

dealerHand. BlackJackScoreHand ())

{

mode = GameMode.PlayerWon;
pot.PlayerWins ();

showPot ();

return;

}

if (playerHand. BlackJackScoreHand () <
dealerHand. BlackJackScoreHand ())

{

mode = GameMode.DealerWon;

//MBbl 1ONHChIBaEM B OpUTHHAJIE:
pot.DoPlaceBet ();

pot. HouseWins ();

showPot ();

return;

}

if (playerHand. BlackJackScoreHand () ==
dealerHand. BlackJackScoreHand ())

{
mode = GameMode. Push;
pot.DoPushBet ();
showPot ();
return;

}

}

ITOT METOJ JOKEH M3MEHUTh UTPOBOE cocTosiHre Ha DealerActive v 3aTeM 3aKOHUHMTH HAOOP
KapT 6aHKOMETOM. OH TaKke MepeBOpauMBaeT TAWHYI0 KapTy OaHKOMETA JIMIIOM BBEPX, YTOOBI 3Ty
KapTy MOXHO ObUTO yBHIETh. Mrpa GaHKOMETAa OpraHM30BaHa MO UKy, KOTOPHIA HEOJHOKPATHO
IaET HOBBIE KapThl OAHKOMETY, eciu cUeT OaHKOoMETa MeHblIe 17. BaHKOMET 00s13aH 3ammycKaTh Urpy
TUM MEXaHUCTHUYECKUM criocoOoMm. [IpunoxeHue cogepkut mnay3y Ha 750 MUIITMCEKYH[, MEKLy
KaXJ0i KapToi OaHKOMETa, YTOObI 100ABUTH BOJIHEHUE B UTPY (B 9TOM May3e TakkKe 3ByUUT TPEBOK-
Hasl My3bIka). Bei3oB MeTona Refresh rapantupyer, yto urpok MHOPMHPOBAH OTHOCUTENBHO KaXk-
JOH MocCTeyIoIIel KapThl OAHKOMETA.

Ecmu 6ankoméEr nonmydaer cuér, 6ombie 21, cocrossHue m3meHeHo Ha DealerBust (BaHko-
MET niepeOpalt KapThl), U BHITIONHEHNE METO/a 3aKaHuMBaeTcsl. MlHavye, MeTos1 pentaeT, KTO BBIUTpa
Y YCTaHABJIMBAET COOTBETCTBYIOIIEE COCTOSIHKE UTPhL. Torma Urpok MOXeT BBIOpAaTh KOMAHAY «New
game» /7151 Hayajia HOBOHM UT'Pbl, KOTOPasi CHOBA YCTAHABJIMBAET «PYKHM» UTPOKa M OAHKOMETA M COOT-
BETCTBYIOILIEE€ COCTOSIHUE UTPHI.
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1.13. KOHTEeKCTHO-3aBHCHUMBIN MOJIb30BaTeJIbLCKINN HHTEePenc

Jlaxke HaCTOJIbHBI KOMIIBIOTEP OIpaHUYEH JOCTYIHBIMU CPEICTBAMH YIIPaBJIEHUS IOJIb30Ba-
TeJbCKUM UHTepdeiricom. OH CIPOEKTHUPOBAH TaK, YTOObI BO MHOTHX CIyYasiX MOXHO ObUIO TOJIb-
30BaThCs TOJNBKO OJIHOM PYKOM, YTO O3HAYaeT, YTO YMpPaBJIEHUs JOJKHBI ObITh yIOOHBIMU. B maH-
HOM TPWJIOKEHUH €CTh OrPaHUYEHHOE YUCIIO IEUCTBUM, KOTOPhIE UTPOK MOXET BBITIOIHUTH. UTOObI
chesaTh Urpy mpoiie, HeoOXOIMMO OTOOPa3UTh ITU JASHCTBUS Ha KJIABHINAX KJIABUATYPHI U KHOITKAX
MBIIIH, KOTOPHIMU UTPOK HAHOOJIEe YacTo MOJb3yeTcs], Kak MOKA3aHo B CJIELYIOIIEM KoJie:

void doEnter ()
{

switch (mode)

{

case GameMode. LoadingDisplay:
break;

case GameMode.PlacingBets:
startPlay ();

break;

case GameMode.PlayerActive:
playerHits ();

break;

case GameMode. PocketJack:
case GameMode.PlayerWon:
case GameMode.PlayerBust:
case GameMode.DealerActive:
case GameMode.DealerWon:
case GameMode.DealerBust:
case GameMode. Push:
startHand ();

break;

ITOT KO O3HAuyaeT MporpaMMupyeMble KOMaHAbl MeHI0 Ha OCHOBE 3JIeMEHTa YIpaBJICHUS
MenusStrip.

Korna urpok HaxuMaeT KJIaBUIIM Ha KJIAaBUATYpe, IPEIbIAYILUI KO, PEIIaeT BaKHbIE 17151 [TPU-
noxeHus 3agaun. B pexxume PlayerActive, Haxxumast kiaBuiny Enter, mporpaMmma cia€t urpoky cie-
AyoIIyo Kapty. B moboM Apyrom pexume mporpaMma cAaéT KapThl I HOBOW Wrphl. Mcmonb3ys
komaHay Stay (ITpuocranoBka) snemeHTa ynpasieHust MenuStrip, mojb30BaTesib MOKET TPUOCTAHO-
BUTD U 3aIlyCTUTDb UTPY.

MBbI JOJIKHBI pAaCCMOTPETH 3TY MPOoOIeMy, TPOSKTHPYsI HAIIIK KApTOUYHbIE U Jpyrue Uurpbl. Mol
JOJDKHA TIOMPOOOBATh MCIONB30BATh UIPYy HA MOOWJIBHOM YCTPOHCTBE (O YeM OMMCAHO B HAIIMX
MpebIIYHIMX KHUTAX ), KOTOPOE MBI IEP>KUM B OJIHOM, HAIIPUMEP, JIEBOW PYKe, B TO BpEMs KaK B JIpy-
rOi pyKe MBI IEPKUM YaliKy Kode. ITO AOKHO ObITh BOBMOKHBIM. OTMETUM, YTO KOMAH/IbI JJie-
MeHTa ynpasjieHus MenuStrip MOTyT Tak’e BBIIOJIHSTh BCE 9T KOHTEKCTHO-3aBUCUMBbIE JICHCTBUS;
Harpumep, o komane Hit mporpamma caaét urpoky cliienymonryio kapry. UIrpok Hukoraa He 00s3aH
npeamnoiaratb, a JOJKEH TOYHO 3HATh, KaK BbIIIOJTHHUTH CHGL[I/I(I)I/I‘IGCKOC IICI';ICTBI/IG.
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1.14. bauk u craBkKa

BoJBIIMHCTBO UTPOKOB XOYET UMETh BOBMOKHOCTD B35Th OaHK (Pot). UToOHI cenath 310, urpa
JOJKHA UMETh cTaBKy (Bet), KOTOpyI0 UTPOK MOKET BBIMTPATh WM IIPOUTPATh HA KAXKIOU cllaue KapT.
B Hauase urpsl UTPOKY MOKA3BIBAIOT Pa3Mephl JOCTYITHOTO OaHKa U CTABKH, KOTOPbIE OH MOXKET YBe-
JIMYNTH WIM YMEHbIIUTb. ECTIM KanuTan Urpoka HakaruimBaeTcs TI0X0, MPUIIOKEHHe JOKHO JaTh
UTPOKY ONIMIo cOpoca pa3Mepa OaHKa Ha3a K OPUTMHAIBHBIM 3HAUEHHUSIM Havyasia urpbl. BaHk ocy-
IIECTBJIEH KaK OT/AENIbHBIN Ki1acc Pot, 4ToObl OH MOT' MCTIONIb30BATLCS B APYTUX UTpax (eciau Tpedy-
ercsl). [lepen kaxaoi caayeit KapT UTPOK MOXKET PELIUTh, CKOJIbKO JepKaTh MapH (KaKylo Ha3HAYUThb
CTaBKY), 10 KOJIMYECTBa AeHer B OaHke. Eciu urpok monpodyer aepkarh mapu OOJIbIIe, YeM pa3mep
OaHKa, MPUJIOKEHUE MPEJIOKUT COPOCUTh OAHK 0 HAYATHHOTO 3HAUCHHUS.

Wrpok serko ynpanisieT pa3MepoM CTaBKH, HA)KMMasi KJIABUIIIY CO CTPETKaMU BBEPX WM BHU3.
ITU KOMaH[Ipl TaKKe JOCTYIIHBI HA JIEMEHTe yrpasieHuss MenuStrip.

[Nocne BeIOOpa pa3Mepa CTaBKM UTPOK MOXKET 3aIyCTUTh UTPY MPH IMOMOIIM KOMAH Il Ha 2J1e-
MeHTe ynpasiieHrst MenuStrip v MM WK KJ1aBuill. Pexxum 6aHKa U cTaBKU (PaKTUIECKH yIIpaBJisi-
eTCsl IOCPEICTBOM JOTOTHUTEIBHOTO UTPOBOTO COCTOSIHUS, KOTOPOE TaKXkKe PUCYET pa3Mepbl OaHKa
Y CTaBKM Ha (poHE Urphbl, Kak OyJeT MmoKa3aHo aajee.
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1.15. lo6aBjieHue crIpaBoOYHOI (pOPMBI

[TpunoxeHue Tenepb UMeEEeT BCE OCHOBHBIE COCTABJISIONINE, TIO3BOJISIONIME 3AIyCTUTD UTPY.
OpHaKO HeCKOJIBKO J0OABIeHUN PUAALYT IPUIIOKEHHUIO O0Jiee COBPEMEHHBIN BUT. DTH J0OABICHUS
BKJIIOYAIOT:

CpaBoOYHYIO (popmy,

PUCYHOK ¢ cooOmenueM Loading, mosiBASIONIMIACS Ha SKpaHe BO BpeMsl IJTUTENILHON 3arpy3KH
Y BBIBOJ]A HA 9KPaH KaKOTro-T100 M300pakeH s

Y 3BYKOBOE COITPOBOK/ICHHE.

CripaBouHas (popma — 310 Bropas popma Form?2 (Bcnen 3a raBHou ¢opmoii Form1 ¢ unrep-
(pevicom UrpsI), KOTOpaAst COAEPKUT OJVH WM HECKOJIBKO 2JIEMEHTOB YIPABJICHUSI C TIAHEIN UHCTPY-
meHToB Toolbox, Hanpumep, okHO Tekcta TextBox co cripaBouHoi nHdopmatmen ajist urpoka. Korga
MIpY TTOMOIIM MBIIIM UTPOK pacKkpbiBaeT MeHIo a1eMeHTa yrpasieHuss MenuStrip, a 3ateM B 9TOM
Menio BeiOupaer komanay [lomomp (puc. 1.7), paaom ¢ niepsoit popmort Form1 nosiensiercs sta
cnpaBoyHasi popma Amiks2 (puc. 1.8). Hamomuum, uro MeHio anemenTa ynpasieHuss MenuStrip
3aKpBIBAETCS TOC/IE €ro MOBTOPHOTO BBIOOpa MBIIbI0. DTa popma Form?2 3akpeiBaeTcs METIKOM
o 3Hauky Close, 1 Ha 3kpaHe ocTaércsi ofgHa urposas (popma Forml.

— || 3]

A= @ a Bk kDb T AWOR - 3%, s
Formion | Formdo [Deicn] | Utltec  Peto | Carclngre o Formlas Formi o D] L bt Bokorw < Perkolck w B X

MIE - a ol L

mtscdal; ‘| 3 Puakoet Tk

Buuii] sLiccstsied Ln7¥ Codl 1 i
®5tart « Pocketla... | 21 Games o... || Hasumr. .. H = 015
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Momoub (=] P

4) Ecnu oBwwee KONWMUECTED OYKOE EALLMX
KapT NpeesiwaeT 21, Bel NepeGpand
KAPTE W TERAETE BAWY CTAEKY.

5 Ecnu BaHKoMEeT HABPpan Takoe xe
KONMUECTED OUYKOE, KaK W Bb,
NoGEXO8ETE BLl, M CYET YEEMMUMEBETCAE
ESWY NOAL2Y.

B) SHaYEHWA OYKOE KEO0H Kap Tkl
CreayHimMe:
Tyz (Ace-Al=1waK 11 kak 1-3, 2-3 1K
JdakapTa- Tyz naet 11 oukoE; HaNpKUMep,
cBanetom, Jamof v Koponerm Tysz naeT

4

Puc. 1.7. Komanna ITomomps B Menio. Puc. 1.8. CnpaBounas ¢gpopma.
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1.16. lo0aBJjieHUe pHCYHKA 3arpy3Ku

O,HHI/IM 13 3aKJII0OYUTEIBHBIX 9TAIIOB pa3pa60TK1/1 HI'PLBI ABJIACTCA )106aBJIeHI/Ie B ITPOCKT U BBIBO/]
Ha 9KpaH puUcyHKa 3arpy3ku (a loading screen) B Buje ¢aiiia loading.gif. DTOT puCyHOK NOSIBIIsIETCS
Ha sKkpaHe B pexume (mode = GameMode. LoadingDisplay;) npu nomoru metona Paint B Hauase
3arpy3Ku B IPOrpaMMy UI'POBBIX KOMIIOHEHTOB (HalpuMep, B BUJIE rpapMuecKrX U 3BYKOBBIX (hail-
JIOB) ¥ TIOCTPOEHUS (DOPMBI, a 3aTeEM McUe3aeT. 31ech OCHOBHAS MpodieMa — oOecrieueHre BUIIMO-
ctu ¢poHa (hopMBI B TIpoLiecce 3arpy3ku. YToOsl caenaTb UrpoByio (hoH (pOpMBI BUIMMBIM, MBI YCTa-
HaBJIMBaeM Jy1s opMbl 3HaUeHHe cBoiicTBa Visible, kak Moka3aHo B CIEAyIOIIEM KOE:

System.Reflection. Assembly asm =

System.Reflection. Assembly.GetExecutingAssembly ();
loadinglmage = new Bitmap(asm.GetManifestResourceStream (
"PocketJack.images.loading.gif»));

bankImage = new Bitmap(asm.GetManifestResourceStream (
"PocketJack.images.bank.jpg»));

mode = GameMode. LoadingDisplay;

this.Visible = true;

B sTtom kogne B cTpoke
PocketJack.images.loading.gif

nepemeHHasi PocketJack o3Hauaet nums npoekTa (Miy IpOCTPAHCTBA UMEH),

a IepeMeHHasi images — UMsI IIalKkK, B KOTOpor umeercs rpagudeckuit ¢ainn loading.gif.

ITocne 3amycka urpel, pucyHok 3arpy3ku loading.gif nosiBisiercst B cepejHe 9KpaHa U Haxo-
JWUTCS1 HA 9KpaHe BCEe BPEMS 3arpy3KH UI'POBbIX KOMIIOHEHTOB, KaK OMPE/IENIEeHO B CAEIYIOUIEM KOJE:

void paintForm (Graphics g)

{

switch (mode)

{

case GameMode. LoadingDisplay:

//We draw all images below the menu:

g. Drawlmage (

bankImage, 0, StayToolStripMenultem. Height);

g. Drawlmage (

loadingImage, 0, StayToolStripMenultem. Height +60);

break;

case GameMode.PlacingBets:

g. DrawIlmage (bankImage, 0, StayToolStripMenultem. Height);
Utilities.BigText («Bank: " + pot.PotValue.ToString (),

10, 40, Color. Black,

Color. Yellow, messageFont, g);

Utilities.BigText («Bet: " +

pot.BetValue.ToString (), 10, 80, Color. Black,
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Color. Yellow, messageFont, g);

break;

Ha puc. 1.9 nokasan y3kuil cieBa — HampaBO PUCYHOK 3arpy3ku loading.gif ¢ Haamuceio
«POCKET JACK LOADING» noepx ¢ona urpsl B Buje ¢aiia bank.jpg. TOT pUCyHOK aep-
JKUTCS HA 9KpaHe BCEr0 HECKOJIBKO CEKYH/I, TIOKa He 3arpy3siTcs Bce rpauiecKe U 3ByKOBbIe (haiiiibl,
a 3aTeM HMcye3aeT, ycrymnas Mecto uHgopmaimu o pasmepax banka u CTaBku, MOKa3aHHBIX Ha Clie-

OYIOIIEM PUCYHKE.

Pocket Jack

Puc. 1.9. PucyHok 3arpy3ku loading.gif

Pa3paboTKy 3ByKOBOTO COITPOBOKIEHHS TI'PbI MBI OIMIIIEM JaJlee P HAITMCAHUH TPOT PAMMBI,
a cefiuac nepenaeM K paBUIaM UIpsl.
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1.17. IIpaBuya urpsl

CdopmynupyeM MpaBwia JaHHOH KOMIIBIOTEPHOM KAapTOYHOW (M3 52 KapT) Urphl B OYKO,
KOTOpbIe Jasiee OyIyT TaKkKe 3alucaHbl B CrpaBovHyio hopmy Form2, BeIBomumyio mocie BbIOOpa
komaHzpl [Tomolis U3 MeHI0 a71emeHTa ynpasieHuss MenuStrip Ha raBHoi (popme Form1.

1. Msl (1op30BaTen) CYMTaEMC KAk OJUH MI'POK M UI'PAEM OJUH Ha OJUH C KOMIIBIOTE-
POM-OaHKOMETOM.

2. M»l ycranaBnuBaeM B baHke HauasibHYyI0 CymMYy jieHer, Haripumep, 500 1o1apoB u onpese-
nsiem CTaBKy B UTpe, paBHYIO, HAIIpUMep, 5 JouiapaM. B Kaxaoi caade KapT Halll BRIMTPBIIT OyaeT
yBeIn4YMBaTh BaHK, a MpoUrphIll — yMeHbIaTh baHk Ha BenmunHy CTaBKU.

Mo okonuanum urpsl, eciu bank Oyaer 6ompie S00, To Mbl BRIMTpainu y baHkoMéTa pasHUIly
Me:Xy UTOTOBBIM 3HaueHHeM baHka v HauanbHbIM 3HaYeHueM banka B 500 posuiapos.

Ecmu xe o okonvanuu urpsl bank Oynet mensie 500, To Mbl ipourpaii BaHKOMETY pasHUILy
MeXk/1y HayaJIbHbIM 3HaueHueM banka B 500 10/171apoB ¥ UTOrOBBIM 3HaYeHHeM baHka.

EcrectBeHHO, 110 MeTO/IMKE JaHHOW IJ1aBbl B IIPUBOJMMOM Jajiee MPOEKTE Mbl MOXKEM 3aIlpo-
rpaMMUpOBaTh Apyrue Bapuantsl banka, CTaBKU M yCIIOBUIA UTPBI.

3. B maHHOM BapuaHTe Urphl, HAIlIA I1eJIb COCTOUT B TOM, YTOOBI Ha 9KpaHe HaOpaTh «B PyKy»
KapThl C OUKaMH, KaK MOKHO Omke K 21, HO He mpeBbias 21, u, K ToMy ke, OoJblie, 4eM y OaHKO-
MéEra. Ha skpane cHavas1a Mbl BUJJMM BBEpXY KapTy OaHKOMETA, a BHU3Y — JIBE HAIlIM KAPThI C OUKAMHU
9TUX KaprT.

4. Tlocne 3armycka urpbl Ha hopme nosiBiisiioTcst komanaa Cebe 1 komaHa ooiero Mesto (puc.
1.10), npuBenénHbIid Bhille pucyHok loading.gif, a 3arem ¢oH Urpsl B BUE MPUBEIEHHOTO BBIIIE
n3o00paxenus bank.jpg 1 HaYaJIBHBIN CUYET UTPBIL:

Bank: 500 CraBka: 5

aXKmMTe KA. Enter M| b

Cebe MeHo

BaHk @0_

F -

. Ty
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Puc. 1.10. Ucxognoe cocrosinue (3actaBka) urpel. Puc. 1.11. Komanaa «CraBka +” B MeHio.

Ecmu mbl xenaem uameHuTs 3HaueHue CTaBKM, TO IIPU NOMOLIM MBIIIM pacKkpblBaeM MeHio
anieMeHTa yrpasieHuss MenuStrip, B KoTopom BeiOMpaeM komanay «CrtaBka +” min «CtaBka -~ (puc.
1.11). DT0 MeHI0 3aKpbIBAETCs MOCJE €ro NOBTOPHOro BeiOOpa. 3HaueHus1 banka u CTaBKU MOXHO
TaK’k€ U3MEHUTH B IIPUBEAEHHOM Jlajiee porpamMme. s nmpumMepa, ocTaBisieM 3aJaHHbIE 10 YMOJI-
yaHu1o 3HaueHus banka n CtaBku. Hukakux UrpoBbIX JEMCTBUM MOKA HE IIPOU3BOIUTCS.

5. lns Havasia Urpel HakMMaeM Kjasuuty Enter.

B BepxHen yactu 3kpaHa (kak cBoiicTBO Text ¢popmsl Form1) nossisiorcs HauaabHble 3HaUe-
Hus banka u CraBku (puc. 1.12): bank: 500 CraBka: 5

B BepxHeil 0JI0BUHE 9KpaHa MOSIBISETCS OIHA 3aKpbITasi U OJHA OTKPBITast KapTa OaHKOMETA,
a B HWKHEH — [IB€ KapThl UI'POKa C OYKaMM 3TUX KapT (puc. 1.12). 3ByunT conpoBoxAEHUE B BUJIE
(paitna pj_bg_noise. wav TPEBOXKHOTO IIIyMa OKPYKAIOIIUX UTPOKA M OAHKOMETA TPYIIT MOAJCPKKH.

6. Y Hac 1Ba BapuaHTa JeicTBUil. Buisi Halm MCXOJHbIE OUYKU U OUYKHM OaHKOMETa, JM0O0,

I10 NIEPBOMY BapUaHTy, IpU oMoy Kjaasumu Enter (nim komangpl «Kapry MHe» u3 MeHio,
CM. MIpebIAYIIUI PUCYHOK) HaM B3ATh CJIEAYIOLIYIO KapTy,

7100, 110 BTOPOMY BapHaHTY, Y MOMOILM MBIIIX BEIOpaTh B MeHIo komaHty Cede (IornpocuTh
OaHKOMET OpaTh KapThl cede).
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BaHk: 500 Crtaeka: 5 M=k

Cebe MeHo

BaHK: 495 CraBKa: 5

Caaua kapt  MeHo

Puc. 1.12. Kapra 6ankoméra u aBe kapthl urpoka. Puc. 1.13. C4ér urpsl u3MeHuscs.

MbI OMHUM (M3 TPEIBIIYIIEro OMUCAHUS), UTO OAaHKOMET OyaeT HabupaTh KapThl cede 10 TexX
Top, TIOKa y Hero He HabepéTcs poBHO 17 uu 6osee 0ukoB. A y Hac yxke 14 oukoB. KoHeuHO, MOKHO
nath Komanay bankoMery OpaTh KapThl ceOe (B Hajiexk1e Ha nepedop KapT y Hero). Ho Mel peraemces,
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1 nipu nomoru Kiaapuinu Enter 6epém ciepymontyio kapty. Ho, yBbI, K Ham MpHIIIIa He Ta KapTa,
Y Mbl BUITUM I'PYCTHOE cooOIeHne «Bbl nepedpann» ¢ UTOroBbIMHU HaMMu oykamu 22 (puc. 1.13).
3BYUYUT HEJIOBOJILCTBO C MOMOIIBIO 3BYKOBOTO (paityia pj_busted. wav. B BepxHeit uactu skpana bank
yMeHblaeTcs Ha BenuuHy CTaBKU, U CYET UTPbl CTAHOBUTCS HE B HAIIly MOJIb3Y TAKUM:

bank: 495 CraBka: 5

7. [lnst ocyiecTBIeHUsI HOBOTO HaOOpa KapT Mbl MOXeM BhIOpaTh KomaHay «Caada kapT» (Tipu
MOMOILY MBIIIIN) WM HaXaTh KjaBuy Enter.

Haxumaewm knasuiny Enter.

[NosiBnsiercst (boH Urphl B BUJIE MPHUBEAEHHOTO BbIle M300paxkeHus bank.jpg ¥ HOBBIA CUET
UTPbI HE TOJIBKO B BEPXHEW 4acTH 3KpaHa (Kak cBorcTBO Text (popmbl Form1), HO 1 B 1ieHTpasbHOM
YacTH KpaHa B BUJIE KPYITHOTO M300pakeHusl, HapucoBaHHOro metogioM DrawString (puc. 1.14):

bank: 495 CraBka: 5

Tak nmpopomkaercs urpa. Hanpumep, B cepearHe urpsl HaxxuMmaem kiasuiny Enter. [Tossiis-
I0TCS1 OUYepeIHbIe HaualbHble HAaOOpBI KapT y Hac v bankoméra (puc. 1.15).

8. Y Hac Te e Ba BapriaHTa JICHCTBUIA. Br/s HaIll MICXOHBIE OYKHU U OYKH OAHKOMETa, JIN0O0,

T10 NIEPBOMY BapUaHTY, P NOMOIIM KJIaBuli Enter HaMm B3sTh ciielylolyio Kapry,

60, MO BTOPOMY BapHaHTY, NMPU TIOMOIIM MBIIIU BbIOpaTh B MeHio komaHny «Take a card
to yourself» (ormpocuts 6aHKOMET OpaTh KapThl cede).

MpI mOMHUM (M3 TIPEIBIIYIIETO OMUCAHNS), YTO OAaHKOMET OynieT HaOMpaTh KapThl ceOe 10 TexX
Top, TIOKa Y Hero He HaOepéTrcsi poBHO 17 mim 6ojiee OUKOB.

Ay Hac Teriepb Bcero 9 oukoB. [Toatomy mpu oMo kiaBuiy Enter cMeno 6epém creyro-
utyto kapty. K Ham npuiuia nsatépka, nosiBUJIOCh KOJIMYECTBO OUKOB 14 Hammx Kapt (puc. 1.16).

BaHK: 495 Crtaeka: 5 sk

Cebe MeHo

BaHk : 495
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B. A. Xapkos. «CnpaBoynuk KapkoBa 1o NpoeKTUPOBAHHUIO U POr PAMMHUPOBAHHIO UCKYCCTBEHHOTO MHTEJUIeKTa. Tom 3:

[TporpammupoBanue Ha Visual C# MCKyCCTBEHHOTO MHTEIUIEKTA (TIPOIOJIKEHHE 2)»

BaHk: 500 CraBka: 5 @=

Cebe MeHo

ba ©
AN
v v

Puc. 1.14. 3acraBka urpsl ¢ HoBbIM cuétoM. Puc. 1.15. Ouepennbie HauaibHble HAOOPHI KapT.

BaHk: 500 CraBka: 5 ®

O

x

Cebe MeHo
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B. A. XapxkoB. «CnpaBounuk KapkoBa 1o IpoeKTHPOBAHHUIO U ITPOrPaMMHUPOBAHHIO UCKYCCTBEHHOTO MHTEJIeKTa. Tom 3:
[TporpammupoBanue Ha Visual C# MCKyCCTBEHHOTO MHTEIUIEKTA (TIPOIOJIKEHHE 2)»

BaHk: 500 Crtaeka: 5 M=k

Cebe MeHo

L A1

Lk 3

Puc. 1.16. M»1 HaGpamu 14 oukoB. Puc. 1.17. Mb1 Habpanu 17 04KOB.

9. Ipu nomornu kiaBuim Enter 6epém crenyromnyio kapty. K Ham npuiiuia Tpoiika, mosiBUJIOCh
KOJIMYeCTBO OUKOB 17 Hamumx Kaprt (puc. 1.17).

10. Curyauus HeripocTasi, T.K. HaOpaHHOe HamH umcio 17 paBHo uuciy 17, Ha kKotopoM ban-
KOMET OCTaHABJIMBAET HAOOP KapT, U OJIM3KO K 4uciy 21, 3a KOTOpBIM HauMHAeTCsl mepedop Kapr.

V Hac Te ke J1Ba BapuaHTa JIeHCTBUIA. Buisi Halm oYKy ¥ 04KM OaHKOMETA, 00,

110 NIEPBOMY BapHaHTY, ITPY MOMOIIIM KJIaBHUIIH Enter HaMm B3ATh CIEAYIONIYIO KapTy, HO BeJMKa
BEPOSTHOCTDb Niepedopa Kapt (Oosbie 21),

00, MO BTOPOMY BapHaHTYy, MPH MOMOILIM MbIIIM B MeHio BbIOpaTh koMaHny «Take a card
to yourself» (mompocuts 6aHKOMET OpaTh KapThl ceOe), C HaIexkK 01 Ha Tiepedop y Hero.

Pemmaemcsi, v ipu nomorny kiasuiny Enter 6epém crenyroryio kapty. Ho ornste, yBbl, K Ham
NpUIILIa HE Ta KapTa, ¥ Mbl BUIUM TPYCTHOE cooOuieHne «Bbl nepedpann» ¢ UTOrOBBIMU HAIIUMU
oukamu (puc. 1.18).

3BYUYMT HEIOBOJILCTBO C MOMOIIIBIO 3BYKOBOTO (paiiia pj_busted. wav.

B Bepxueil wactu 3KkpaHa baHk ywmenblnaetcss Ha BequuuHy CTaBKu, Hampumep,
¢ 505 no 500 u cuét urpsl cranoButcs Takum: bank: 500 CraBka: 5
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B. A. Xapkos. «CnpaBoynuk KapkoBa 1o NpoeKTUPOBAHHUIO U POr PAMMHUPOBAHHIO UCKYCCTBEHHOTO MHTEJUIeKTa. Tom 3:
[TporpammupoBanue Ha Visual C# MCKyCCTBEHHOTO MHTEIUIEKTA (TIPOIOJIKEHHE 2)»

BaHK: 495 Crtaeka: 5 sk

Clhaua kapt  MeHo

BaHK: 490 CraBKa: 5 X

Cebe MeHo

BaHk : 490

Puc. 1.18. Y Hac onate npebiiieHre oukoB. Puc. 1.19. 3actaBka Urpsl ¢ HOBBIM CUETOM.

11. Ilponomkaem urpy, HalpuMep, Ha KaKOM-TO 3Talle Urpbl Ha)KMMaeM KJiasuiny Enter.

42



B. A. XapxkoB. «CnpaBounuk KapkoBa 1o IpoeKTHPOBAHHUIO U ITPOrPaMMHUPOBAHHIO UCKYCCTBEHHOTO MHTEJIeKTa. Tom 3:
[TporpammupoBanue Ha Visual C# MCKyCCTBEHHOTO MHTEIUIEKTA (TIPOIOJIKEHHE 2)»

[NosiBnsiercst (boH Urphl B BUJIE MPHUBEAEHHOTO BbIle M300paxkeHus: bank.jpg ¥ HOBBIA CUET
UT'PbI HE TOJILKO B BEPXHEW 4acTH 3KpaHa (Kak cBorcTBO Text (popmbl Form1), HO 1 B 1ieHTpasbHOM
YacTH KpaHa B BUJIE KPYITHOTO N300pakeHus1, HapucoBaHHOro mMetogoM DrawString (puc. 1.19):

Bbank: 490 CraBka: 5

12. lna ocymiecTBiIeHUsT HOBOro Habopa KapT Mbl MOXeM BbIOparth Komanay «Crpaua
KapT» (IIpy MMOMOIIM MBIILIM) WM HakaTh Kjasuily Enter.

Haxxumaem knauiny Enter. [TosiBisieTcst HOBBIN HadaIbHBIN HAOOp KapT y Hac U baHkomETa.

Jlanpilie MoOCTynaeM aHaJOTMYHO, CHavasla caMu HaOupaeM (WM He HaOupaem, OCTaBIsis
HayvaJIbHBIA BApUAHT) KApThl 10 YAOBJIETBOPSIONIETO HAC pe3yJibTaTa, a 3aTeM jJaéM KoMaHay baHko-
METY HabUpaTh KapThl cede.

Tenepb KpaTKoO ONUILEM BO3MOKHbIE TUITMUHBIE BAPUAHTHI UTPBI.

13. Ipu nomonwm kaaBuim Enter HaOupaem (Wiv He HaOGUpaeM, OCTaBJIsAs HAYAIbHBIN CUET)
KapThl 0 YIOBJIETBOPSIOINIETO HAC pe3yJibTraTta, Harpumep, A0 16 (puc. 1.20) u mpu MOMOIIM MBIIIH
naém komaHay baHkoméEry HaOupaTh KapThl cede.

BaHKOMET, K HaleMy HeyIOBOJIbCTBHUIO, HaOMpaeT 20 OYKOB, U MbI BUMM HEMPUATHOE JJIsI HAC
cooO1eHne «Bbl OTEpsIK».

B BepxHen yactu 3kpaHa baHk ymenblaeTcs Ha BeanurHy CTaBKY HE B Hallly TIOJIb3Y.

14. TTpu nomoru kiaBuim Enter nmomyyaem HOBYIO ciauy KapT, oqHaKO baHKOMET, K Halemy
HEYIOBOJILCTBHIO, Cpa3y ke HabupaeT 21 O4KO (MM KOPOTKO, «OUKO»), M1 MBI BUAMM HENPUSTHOE
1151 Hac cooOrieHue «Bol motepsim» (puc. 1.21).

B BepxHelt yactu 3kpaHa baHk ymeHbIaeTcs Ha BeanurHy CTaBKY He B HAIITY TIONb3Y.

15. Ipu nomonwm kiaaBuim Enter HaOupaem (wiv He HaOUpaeM, OCTaBJIsAs HAYAIbHBIA CUET)
KapThl 10 YIOBJIETBOPSIONIETO HAC pe3yJibTaTa, Harpumep, A0 18 (puc. 1.22) u mpu MOMOIIU MBIIIH
naém komaHay baHkoméEry HaOupaTh KapThl cede.

BaHK: 495 Crtaeka: 5 sk

Clhaua kapt  MeHo
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B. A. Xapkos. «CnpaBoynuk KapkoBa 1o NpoeKTUPOBAHHUIO U POr PAMMHUPOBAHHIO UCKYCCTBEHHOTO MHTEJUIeKTa. Tom 3:

[TporpammupoBanue Ha Visual C# MCKyCCTBEHHOTO MHTEIUIEKTA (TIPOIOJIKEHHE 2)»

BaHk: 505 CraBka: 5 @&

Clhaua kapt  MeHo

Puc. 1.20. Ms! npourpanu. Puc. 1.21. V bankoméra — ouko.

BaHkK: 470 CraBKa: 5

Caaua kapt  MeHo
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B. A. JKapkos. «CnpaBounuk KapkoBa 1o IpOEKTHPOBAHUIO U TTPOTPAMMUPOBAHUIO0 UCKYCCTBEHHOTO MHTEIUIeKTa. Tom 3:
[TporpammupoBanue Ha Visual C# MCKyCCTBEHHOTO MHTEJUIEKTa (ITPOIOJDKeHUe 2)»

BaHk: 485 Crtaeka: 5 sk

Clhaua kapt  MeHo

Puc. 1.22. Mu! Boiirpamu. Puc. 1.23. IIpeBbienre oukoB y bankoméra.

BankoMmeEr, k Haiel pagocty, HadupaeT Bcero 17 0UKOB, ¥ Mbl BUAUM MPUSATHOE /17151 HAC CO00-
meHue «Bbl BBIMTpain».

B BepxHeil yactu skpaHa bank yBenuuuBaeTcsi Ha BeauuuHy CTaBKU B Hallly MOJIb3Y.

3Byyar aruioAUCMEHTHI B Halll ajipec B Buje (paitia pj_claps. wav.

16. IIpu nomorum kaaBuiim Enter HaOupaem (Wiv He HaOUpaeM, OCTaBJIsAsl HAYAIbHBIN CUET)
KapThl 10 YIOBJIETBOPSIOIIETO HAC pe3yJibraTta, Harpumep, A0 20 (puc. 1.23) u npu MOMOIIM MBIIIH
naém komaHay baHkoméEry HaOupaTh KapThl cede.

Bankomér, k Harelr pagoctu, Habupaet 22 O4Ka, U Mbl BUIUM MPUSATHOE JIJIS1 HAC COOOIIEHIE
«[IpeBpiieHre 0UKOB (y bankoméra)».

B BepxHei yactu skpaHa bank yBenuuuBaeTcsi Ha BeauuuHy CTaBKU B Hallly MOJIb3Y.

17. Tpu nomonum kaaBuiim Enter HaOupaem (Wiv He HaOUpaeM, OCTaBIIsAsl HAYAIbHBIN CUET)
KapThl 10 YIOBJIETBOPSIOIIETO HAC pe3yJibTraTta, Harpumep, A0 17 (puc. 1.24) u npu mOMOIIM MBIIIHA
naém komaHay baHkomEry HaOupaTh KapThl cede.
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B. A. Xapkos. «CnpaBoynuk KapkoBa 1o NpoeKTUPOBAHHUIO U POr PAMMHUPOBAHHIO UCKYCCTBEHHOTO MHTEJUIeKTa. Tom 3:
[TporpammupoBanue Ha Visual C# MCKyCCTBEHHOTO MHTEIUIEKTA (TIPOIOJIKEHHE 2)»

BaHk: 485 Crtaeka: 5 sk

Clhaua kapt  MeHo

BaHK: 475 Craeka: 5 M=k

Caaua kapt  MeHo

18
S REAN

21

Puc. 1.24. PaBHoe konnuectBo oukoB. Puc. 1.25. Ty3 ¢ Tamoii — 310 PocketJack.

Bankomér, k Haineit pagoctu, HabupaeT Takxke 17 oukoB. CoracHO MpaBujiaM, MPU PaBEHCTBE
OUYKOB MOOEUTENIEM CUMTAETCS TOT, KTO MEePBHIM HAOpas 3TO KOJIUYECTBO OYKOB, T.€. UTPOK. V1 Mbl
BUAUM TPUATHOE ISl HAC cooOIeHue «Bbl BRIUTpasin». DTO MPABUIO MOXHO MepPernporpaMmmMHupo-
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B. A. Kapkos. «CrnpaBounuk KapkoBa 110 IpOEeKTUPOBAHUIO U TPOrPAMMUPOBAHUIO UCKYCCTBEHHOTO MHTEJUIeKTa. Tom 3:
[TporpammvupoBanue Ha Visual C# UCKYCCTBEHHOTO MHTEJUIEKTA (ITPOIOIKEHUE 2)»

BaTh B IIPUMBEEHHON Jlajiee MporpaMme, YCTaHOBUB, HallpUMep, HEM3MEHHOCTh baHka npu HUUbei.
B BepxHeit yactu skpaHa baHk yBennunBaeTcs: Ha BelmunHy CTaBKU B HAIIy TIOJIb3Y.

18. Ilpu nmomomu kiaBuiy Enter monydaem HOBYIO cljady KapT, W, K Hallleil pajoCcTv, Mbl
cpazy xe Habupaem 21 04KO (MM KOPOTKO, «OUKO» ), TPUIEM HE TPOCTO «OUKO». [IpoCTO «0uKo» —
ato Ty3 ¢ necarkoit. A Ty3 ¢ Banerom, [Jamoii, Koponém umu necsatkoit 1a€t 21 04Ko 1 Ha3bIBaeTCs
PocketJack, koTopslit ObET 1axe 21 ouko y conepHuka. Ml Mbl BUIMM MPUSATHOE /7151 HAC COOOIICHUE
«BblI BeIUTpasn» (puc. 1.25).

B BepxHeit yactu skpana bank yBennunBaeTcs Ha BeimunHy CTaBKY B HAIIy TIOJb3Y.

3ByuMT pajgoctHas mesonus co cioBamu PocketJack B Buze daitna pj_pj. wav (B 3TOM UMEHU
pj U ecTb cokpaieHue cioBa PocketJack).

19. Hannomuum, uto

13 kapr 1, 2, 3, ...,13 nepBoii mactu — 310 Tpedsl (club),

13 xapr 14, 15, 16, ..., 26 Bropoii MacTu — 310 OyOHHI (diamond),

13 kapr 27, 28, 29, ..., 39 Tpetbeit MacT — 310 4epBH (heart),

13 kapr 40, 41, 42, ..., 52 nocneaHei 4eTBepTOl MacTu — 3TO NTUKHU (spade).

[NepBas kapra modoi mactu — Ty3 (Ace — A).

3HaYeHUs] OYKOB KaXJI0 KapThl CIeIyIoIIue:

Ty3 (Ace —A)=1wm 11;

Kak 1-, 2-1 winm 3-g kapra — Ty3 naér 11 oukos;

¢ Banerom, lamoit u Koponém, Ty3 naér 11 oukoB u B cymme 10+11=21 3111 ABE KapThl Ha3bI-
Batotcst PocketJack, KoTopblii ObET KapThl contepHUKA (MrpoKa Wik bankomeéTa), naxe Habpasime 21;

Kak 4-s1 1 nocaenyomas kapra — Ty3 1aét 1 ouko;

dpbl Ha KapTax OT 2 10 9 03HAYaloT OYKH 3TOM KapThl;

kapta ¢ yuciaom 10, Baner (Jack —J), Hama (Queen — Q), Koposns (King — K) = o 10 oukos.

20. BaHKOMET c1a€T KapThl C €JUHCTBEHHOW KOJIOBI KapT.

21. bBankoMmET Oyaet caaBath cebe KapThl, MOKa He JOCTUTHET 17 mu Oobiie.

22. TlepByo KapTy OAaHKOMETa MOKHO 3alpOrpaMMHUpPOBATh TaK, YTO OHA OyJeT CIaBaThCs
JIMIIEBOM CTOPOHOM BHU3 U HEBUIUMOM.

23. Mbl 10/1KHBI WK ocTaBuTh CTaBKY MO YMOJYaHUIO, WJIM YCTAHOBUTH HOBYIO Barlry CTaBKy
JI0 CAAQ4YM KapT (B MOCIEAHEM cllyyae UCob3yeM KoMaHabl «CTaBka +” u «CtaBka -” B MeHIo s
3jIeMeHTa yrpasienuss MenuStrip).

24. Hame 3HaueHue banka Bce Bpems nokasbpiBaeTcs Ha 9kpane. Eciu 3HaueHue banka craner
Huke Hamedl CTaBKU, HaM MPeJIokKaT HauyaTh HOBYIO UTPY.

25. Korga mbl HaOpaiy KapThl, Mbl MOXEM MPUOCTAHOBHUTH UTPY, BHIOPaB B MeHIO KOMaH/1y
OcraHoB. BaHKOMET MoKaxkeT CBOK0 KapTy (€CM JO STOro OHa ObUIA HEBUAMMA).

26. Cxema oIIathl:

PO PABIIHIA TUIATUT TIOOSAMUTEITIO TI0 JOrOBOPEHHOCTH, Haripumep, 1:1.

27. YtoObl HauaTh HOBYIO MDY, HEOOXOIMMO IPU TIOMOIIM MBI B MeHI0 BRIOpaTh KOMaH 1y
Beixop, a 3aTem e pa3 Haxarb KiaBuiny Enter.

28. Ecu B urpe mo ouepeid ydacTBYIOT HECKOJIBKO MI'POKOB, TO MOOEIUTENeM CUMTAETCS
UTPOK, KOTOPBI, HAIPUMEP, 32 OTHO U TO K€ JIsl BCEX UT'POKOB BpeMs1 HaOpas Oonbinmii bank. 3aech
BO3MOXXHBI pa3/IMuHble BAPUAHTHI, B 3aBUCIMOCTH OT HAIIIMX JKEeJTAHHH.

29. Urpa B 0YKO *keJIaeT BaM YCIIEXOB BO BCEX UIpax.

Ha ocHOBaHMM 3THX MpPaBWJI UTPbl MOKHO pa3padoTaTh Apyrue MpaBuiia STOW WM JIPYroi
MOIOOHOW WI'PHl C BHECEHHEM COOTBETCTBYIOIIMX W3MEHEHUI B MPHUBEICHHYIO Jajiee IMporpaMmy
(ecnu GyyeT HEOOXOIUMOCTD B ITUX U3MEHEHHUSIX ).
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B. A. Kapkos. «CrnpaBounuk KapkoBa 110 IpOEeKTUPOBAHUIO U TPOrPAMMUPOBAHUIO UCKYCCTBEHHOTO MHTEJUIeKTa. Tom 3:
[TporpammvupoBanue Ha Visual C# UCKYCCTBEHHOTO MHTEJUIEKTA (ITPOIOIKEHUE 2)»

1.18. Co3zpanue npoekra

Co3nmaém mpoekT 1o oobryHOM cxeme: B VS B maHeimu New Project mbl BoiOMpaem Templates,
Visual C#, Windows Classic Desktop, Windows Forms App (.NET Framework), B okne Name
3anucbiBaeM uMs mpoekta PocketJack u ménkaem OK. D10 ums mpoekTa aanee OyaeT UCTIONb30-
BaTbcs B mporpamMe. [loatomy, ecnu B okHe Name Mbl 3anMIeM Jpyroe uMsi IpoeKTa, OTIMYHOE
ot PocketJack, To B npuBeneHHOI anee mporpaMMe B CTPOKax Koja Io 3arpyske rpaduueckux
Y 3BYKOBBIX (paidJioB, a Takke MMs IPOCTPAHCTBA UMEH BO Bcex Hammx ¢aiiax (kpome Forml.cs)
HeoOxonumo OyneT 3ameHuTh PocketJack Ha HOBoe nMsl.

Cozpaércs npoekT, nosieisercs popma Form1 (cMm. npuBeEHHbBIE B TPaBUIIaX UTPbl PUCYHKH)
B pexuMe npoeKkTupoBanus. [IpoekTupyem (Wu ocTaBisieM 1Mo yMOTYaHuio) (popMy, Kak MogpoOHO
OIMMCAHO BHIIIIE ¢ pazmMepamu (popmbl, Haripumep, 361; 408. UtoOsl n300paskeHu st ObLUTH JTyUllle BUIHBI
Ha ¢opme, B naHenu Properties (111 Form1) B cBoiictBe BackColor BMecTo 3a1aHHOIO 110 ymonya-
Huto ona Control BeiOrpaem 6ernsiii por Window.

Ecnu B urpe npumeHsieTcss MHOTO rpadpuieckux (haiioB, TO UX 11e71eCO00pa3HO pa3MeCTUTh
B OJTHOM TalKke ¢ UMEeHeM, HarpumMep, images. [List 1o6aBieHrs B IPOEKT TIEPBOM TMArKH, B TTAHEIN
Solution Explorer (puc. 1.26 — 1.28) BbInonHseM MpaBblid HIETYOK 110 UMEHHU MPOEKTa, B KOHTEKCT-
HoM MeHIo BeiOupaem Add, New Folder, B mosie mosiBUBIIIErocst 3HaUKa MKy 3alMCBIBAEM 3TO UMS
images 1 HaxMMaeM kiasuiny Enter. [lo6aBnsiem B 3Ty manky images aiin 0.gif (1151 CKpbITON KapThl
Bankoméra ¢ n300pakeHreM CpeTHEBEKOBOM OallTH1, TIOKA3aHHOM BHIIIIE HA CAMOM ITEPBOM PHCYHKE)
T0 CTaHAAPTHOM CXeMe, a UMEHHO: BHIIIOJIHSIEM TPABBIH IIETYOK N0 MIMEHU ITOH TMarKH, B KOHTEKCT-
HOM MeHIo Beioupaem Add, Existing Item, B manenu Add Existing Item B okHe «Files of type» BbOu-
paeM «All Files», B IeHTpajbHOM OKHE HaXOAWMM U BblieNsieM UM ailia (3arpyKeHHOTrO, HalpH-
Mep, U3 VIHTepHeTa WM U3 YKa3aHHOM B CIIMCKE JIMTepaTyphbl CChUIKM) U IIENKaeM KHOMKY Add (wnu
ABaK/bl IENKaeM 1o uMeHu (aiiina). B manenu Solution Explorer mbl yBuIum 10T (haii.
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B. A. JKapkos. «CrpaBouHuk KapkoBa [0 IPOEKTUPOBAHUIO U IIPOrPaMMUPOBAHUIO0 UCKYCCTBEHHOIO UHTeJUIeKTa. Tom 3:

[IporpammupoBanue Ha Visual C# HCKyCCTBEHHOTO MHTEIJIEKTa (IIPOAOJDKEHUE 2)»
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Puc. 1.28. ®aiine npoekra. Puc. 1.29. Boionpaem Embedded Resource.

Tenepb 10T *Ke paiin 0.gif BcTparBaeM B MPOEKT B BUZE pecypca Mo pa3padOTaHHOM BHIIIE
cxeMe, a MMeHHo: B aHes M Solution Explorer Boiiensiem nosiBuBiieecs: Tam uMs paidia, a B TaHE M
Properties (111 qanHorO (paitna) B cBoiictBe Build Action BMeCTo 3aJaHHOTO MO0 YMOTYaHUIO BHIOU-
paem 3HaueHre Embedded Resource, puc. 1.29.

AHanoruuHo 100aBjIsieM B 3Ty MaNKy ¥ BCTPaMBaeM B BUIIE Pecypca OCTalIbHbIE rpaduiecKue
(paitbr:

chaittel gyist 52 KapT, MOKa3aHHBIX BHIIIE
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1.gif, 10.gif, 11.gif, 12.gif, ..., 52.gif,

paiin bank.jpg oHa sKpaHa, TakkKe MOKA3aHHOTO BHIIIIE,

(paiin pucynka 3arpy3ku loading.gif, KOTOpbI MOSIBIISIETCS B HAaYaJle U UCYE3AET M0CyIe OKOH-
YaHUs 3arpy3Ky B IpOrpaMMy Bcex Ipauyeckux U 3ByKOBBIX (hailiioB

JoGarsisieM B pOEKT 3BYKOBOU paiis pj_bg_noise. wav (JIsi UMHUTAIIMKA HEPBHOTO ITyMa TPYTIIT
MOAJEPKKU UTpoKa M BaHKOMETA) 10 cTaHIAPTHOM CXeMe, a UMEHHO: BBIIIOJIHSEM IIPaBblii HIETYOK
10 IMEHH 3TOM MAarKH, B KOHTEKCTHOM MeHIo Bioupaem Add, Existing Item, B manenu Add Existing
Item B okHe «Files of type» Beioupaem «All Files», B IeHTpabHOM OKHE HAXOIUM U BBIJIEJISIEM UMSI
(paiina (3arpy;keHHoro, Hanpumep, u3 VIHTepHeTa UK U3 yKa3aHHOU B CIIUCKE JIMTEPATYpPbl CCHUTKU)
U 1enkaemM KHonky Add (wim 1Bax /bl IENKaeM 1o umenu ¢aiina). B nanenu Solution Explorer Mbl
YBUJUM 3TOT (pailil.

AHanoru4Ho 100aBiseM B 3Ty MAIKy OCTaIbHbIE 3ByKOBbIE (DalIbI:

pj_busted. wav — 3ByK HEYIOBOJILCTBU S TPYIITIBI MOJJIEPXKKH IPH Iepedope KapT UTPOKOM;

pj_claps. wav — 3ByK arjIoOIMCMEHTOB T'PYHIIbl MOAJIEPKKH MPU BHIMTPHILIE UTPOKA HA JAHHOW
claye Kapr;

Pj_pj.- Wav — paJOCTHBI LIyM TpYMIbl MOJJIEPKKUA U TOJOC 3a KagpoM, IMPOU3HOCSIIMNA
PocketJack npu BeIMrphIlIE UTPOKA HA TAaHHOM c/1aue Kapr.

HarmomuyM, 4to 100aBIATH B MPOEKT YKa3aHHbIE BhIIIE (DailJIbl MOKHO KakK MO OJHOMY, TaK
1 Bce cpa3y, u BeiOuparh 3HaueHrne Embedded Resource MoxHO Kak 1yist omHoro haiiia, Tak v s
Bcex (paitioB cpazy (MOociie UX BbIAEJIEHUS UM TOJIbKO OHOM MBIIIBIO, MJIM MBILIBIO C HAKaTOW KJla-
Buieit Shift — a1 BbIIeIeHUsT BCeX COCeTHUX (pailyIoB MOcC/e MIETYKa TOJAbKO MEePBOro 1 MOCie-
Hero (paiiioB, WM MBIIIBI0 ¢ Haxaroi kiuasuien Ctrl — 11s BiieneHns Bcex (paiyioB B pa3iIMuHbIX
MecTax).

B nannom npoekte, DirectX He npumMeHsieTcsl.
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1.19. Koa nporpamMmmabl

OtkpoiBaeM ¢aiin Form1.cs (Hanpumep, o cxeme: File, Open, File) u B camom Bepxy umrmop-
TUPYeM IIPOCTPAHCTBA UMEH IJIS1 YIIPABJIEHUsI COOTBETCTBYIOIIMMHU KJIaCCaMU:

using System.Reflection; //Namespace for class Assembly.
using System.Media; //Namespace for class SoundPlayer.
using System.IO; //Namespace for class Stream.

B knacce Form1 Haiiero mpoekTa 3anvcbeiBaeM CJeIyolue NePeMEHHbIE U METO/IBI.
JInctunr 1.1. IlepemeHHble U METOABI.

//Shoe of cards:

CardShoe shoe;

CardHand playerHand = new CardHand ();
Card dealerHoleCard;

CardHand dealerHand = new CardHand ();
//Bank of a game:

Pot pot;

//We declare an object for a help form:
Form?2 helpForm;

Image loadingImage = null;

Image bankImage = null;

public enum GameMode

{

LoadingDisplay,

PlacingBets,

PlayerActive,

PlayerWon,

PlayerBust,

PocketJack,

DealerActive,

DealerWon,

DealerBust,

Push

}

GameMode modeValue;

GameMode mode

{

get

{

return modeValue;

}

set

{

switch (value)
{
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case GameMode. LoadingDisplay:
BetMinusToolStripMenultem1.Enabled = false;
BetPlusToolStripMenultem. Enabled = false;
HitMeToolStripMenultem. Enabled = false;
StayToolStripMenultem. Text = «Point»;
StayToolStripMenultem. Enabled = false;
MenuToolStripMenultem. Text = «21»;
MenuToolStripMenultem. Enabled = false;
break;

case GameMode.PlacingBets:
BetMinusToolStripMenultem1.Enabled = true;
BetPlusToolStripMenultem. Enabled = true;
HitMeToolStripMenultem. Enabled = false;
StayToolStripMenultem. Text = «Cebe»;
StayToolStripMenultem. Enabled = true;
MenuToolStripMenultem. Text = «Menu»;
MenuToolStripMenultem. Enabled = true;
break;

case GameMode.PlayerActive:
BetMinusToolStripMenultem1.Enabled = false;
BetPlusToolStripMenultem. Enabled = false;
HitMeToolStripMenultem. Enabled = true;
StayToolStripMenultem. Text = «Take a card to yourself»;
StayToolStripMenultem. Enabled = true;
MenuToolStripMenultem. Text = «Menu»;
MenuToolStripMenultem. Enabled = true;
//Disturbing noise of the support groups
//surrounding the player:

//not single, but continuous Looping;

Assembly a = Assembly.GetExecutingAssembly ();
Stream s =

a.GetManifestResourceStream (

«PocketJack. pj_bg_noise. wav»);

SoundPlayer player = new SoundPlayer (s);
player.PlayLooping ();

break;

case GameMode.PlayerWon:
BetMinusToolStripMenultem1.Enabled = false;
BetPlusToolStripMenultem. Enabled = false;
HitMeToolStripMenultem. Enabled = false;
StayToolStripMenultem. Text = «Distribution of cards»;
StayToolStripMenultem. Enabled = true;
MenuToolStripMenultem. Text = «Menu»;
MenuToolStripMenultem. Enabled = true;

//An applause in our address for a prize in cards:
Assembly al = Assembly.GetExecutingAssembly ();
Stream s1 =

al.GetManifestResourceStream (

«PocketJack. pj_claps. wav»);
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SoundPlayer playerl = new SoundPlayer (s1);
playerl.Play ();

break;

case GameMode.PlayerBust:
BetMinusToolStripMenultem1.Enabled = false;
BetPlusToolStripMenultem. Enabled = false;
HitMeToolStripMenultem. Enabled = false;
StayToolStripMenultem. Text = «Distribution of cards»;
StayToolStripMenultem. Enabled = true;
MenuToolStripMenultem. Text = «Menu»;
MenuToolStripMenultem. Enabled = true;
//Discontent of support group with our exceeding of
/[cards:

Assembly a2 = Assembly.GetExecutingAssembly ();
Stream s2 =

a2.GetManifestResourceStream (

«PocketJack. pj_busted. wav»);

SoundPlayer player2 = new SoundPlayer (s2);
player2.Play ();

break;

case GameMode. PocketJack:
BetMinusToolStripMenultem1.Enabled = false;
BetPlusToolStripMenultem. Enabled = false;
HitMeToolStripMenultem. Enabled = false;
StayToolStripMenultem. Text = «Distribution of cards»;
StayToolStripMenultem. Enabled = true;
MenuToolStripMenultem. Text = «Menu»;
MenuToolStripMenultem. Enabled = true;

//A victorious tune after Pocket Jack with 21 points:
Assembly a3 = Assembly.GetExecutingAssembly ();
Stream s3 =

a3.GetManifestResourceStream (

«PocketJack. pj_pj. wav»);

SoundPlayer player3 = new SoundPlayer (s3);
player3.Play ();

break;

case GameMode.DealerActive:
BetMinusToolStripMenultem1.Enabled = false;
BetPlusToolStripMenultem. Enabled = false;
HitMeToolStripMenultem. Enabled = false;
StayToolStripMenultem. Text = «Distribution of cards»;
StayToolStripMenultem. Enabled = false;
MenuToolStripMenultem. Text = «Menu»;
MenuToolStripMenultem. Enabled = true;

break;

case GameMode.DealerWon:
BetMinusToolStripMenultem1.Enabled = false;
BetPlusToolStripMenultem. Enabled = false;
HitMeToolStripMenultem. Enabled = false;

55



B. A. Kapkos. «CrnpaBounuk KapkoBa 110 IpOEeKTUPOBAHUIO U TPOrPAMMUPOBAHUIO UCKYCCTBEHHOTO MHTEJUIeKTa. Tom 3:
[TporpammvupoBanue Ha Visual C# UCKYCCTBEHHOTO MHTEJUIEKTA (ITPOIOIKEHUE 2)»

StayToolStripMenultem. Text = «Distribution of cards»;
StayToolStripMenultem. Enabled = true;
MenuToolStripMenultem. Text = «Menu»;
MenuToolStripMenultem. Enabled = true;
//Discontent of support group with our exceeding of
/[cards:

Assembly a4 = Assembly.GetExecutingAssembly ();
Stream s4 =

a4.GetManifestResourceStream (

«PocketJack. pj_busted. wav»);

SoundPlayer player4 = new SoundPlayer (s4);
player4.Play ();

break;

case GameMode.DealerBust:
BetMinusToolStripMenultem1.Enabled = false;
BetPlusToolStripMenultem. Enabled = false;
HitMeToolStripMenultem. Enabled = false;
StayToolStripMenultem. Text = «Distribution of cards»;
StayToolStripMenultem. Enabled = true;
MenuToolStripMenultem. Text = «Menu»;
MenuToolStripMenultem. Enabled = true;

//An applause in our address for a prize in cards:
Assembly a5 = Assembly.GetExecutingAssembly ();
Stream s5 =

a5.GetManifestResourceStream (

«PocketJack. pj_claps. wav»);

SoundPlayer player5 = new SoundPlayer (s5);
player5.Play ();

break;

case GameMode. Push:
BetMinusToolStripMenultem1.Enabled = false;
BetPlusToolStripMenultem. Enabled = false;
HitMeToolStripMenultem. Enabled = false;
StayToolStripMenultem. Text = «Distribution of cards»;
StayToolStripMenultem. Enabled = true;
MenuToolStripMenultem. Text = «Menu»;
MenuToolStripMenultem. Enabled = true;

break;

}

modeValue = value;

this.Invalidate ();

}

}
//We load the game objects:

public void init ()

{

System.Reflection. Assembly asm =

System.Reflection. Assembly.GetExecutingAssembly ();
loadinglmage = new Bitmap(asm.GetManifestResourceStream (
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"PocketJack.images.loading.gif»));

bankImage = new Bitmap(asm.GetManifestResourceStream (
"PocketJack.images.bank.jpg»));

mode = GameMode. LoadingDisplay;

this.Visible = true;

this.Refresh ();

pot = new Pot ();

//We create also initsializuy the help Form?2 form:

helpForm = new Form?2 ();

}

void startGame ()

{

shoe = new CardShoe ();

//We comment in the original,

//since this line — only for testing of a game:

/Ishoe =

//new CardShoe (new byte [] {2, 14, 11, 25, 10,7, 6, 5});
pot.ResetPot ();

mode = GameMode.PlacingBets;
}

void startHand ()

{

mode = GameMode.PlacingBets;
}

void showPot ()

{

this. Text =

«Bank: " + pot.PotValue.ToString () + " Bet: " +
pot.BetValue.ToString ();

}
void startPlay ()

{

//We commented out in the original:
/Ipot.DoPlaceBet ();

//We write in the original:

if (mode == GameMode.PlayerBust && mode ==
GameMode.DealerWon)
pot.DoPlaceBet ();

showPot ();

// clear the hands

playerHand.Clear ();
dealerHand.Clear ();

// deal the face down hole card
dealerHoleCard = shoe.DealCard ();
dealerHoleCard. FaceUp = false;
dealerHand.Add (dealerHoleCard);

/I deal the first player card
playerHand.Add(shoe.DealCard ());

// deal the second dealer card (face up)
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dealerHand.Add(shoe.DealCard ());

/ deal the second player card
playerHand.Add(shoe.DealCard ());

if ((dealerHand. BlackJackScoreHand () == 21) &&
(playerHand. BlackJackScoreHand ()!= 21))

{

//We write in the original:

pot.DoPlaceBet ();

pot. HouseWins ();

showPot ();

//Discontent of support group with our exceeding of
/[cards:

Assembly a2 = Assembly.GetExecutingAssembly ();
Stream s2 =

a2.GetManifestResourceStream («PocketJack. pj_busted. wav»);
SoundPlayer player2 = new SoundPlayer (s2);
player2.Play ();

dealerHoleCard. FaceUp = true;

mode = GameMode.DealerWon;

return;

}

if ((playerHand. BlackJackScoreHand () == 21) &&
(dealerHand. BlackJackScoreHand ()!=21))

{

pot.PlayerWins ();

showPot ();

dealerHoleCard. FaceUp = true;

mode = GameMode. PocketJack;

return;

}

if ((playerHand. BlackJackScoreHand () == 21) &&
(dealerHand. BlackJackScoreHand () == 21))

{

pot.DoPushBet ();

showPot ();

dealerHoleCard. FaceUp = true;

mode = GameMode. Push;

return;

}

mode = GameMode.PlayerActive;

}

Font messageFont = new Font(FontFamily.GenericSansSerif, 20,
FontStyle.Regular);

void paintForm (Graphics g)

{

switch (mode)

{

case GameMode. LoadingDisplay:

//We draw all images below the menu:
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g. Drawlmage (

bankImage, 0, StayToolStripMenultem. Height);

g. Drawlmage (

loadingImage, 0, StayToolStripMenultem. Height +60);
break;

case GameMode.PlacingBets:

g. DrawIlmage (bankImage, 0, StayToolStripMenultem. Height);
Utilities.BigText («Bank: " + pot.PotValue.ToString (),
10, 40, Color. Black,

Color. Yellow, messageFont, g);

Utilities.BigText («Bet: " +

pot.BetValue.ToString (), 10, 80, Color. Black,

Color. Yellow, messageFont, g);

break;

case GameMode.PlayerActive:

dealerHand. DrawHand (g, 10, 30, 80, 25);
playerHand. DrawHand (g, 10, 135, 20, 25);
Utilities.BigText (playerHand. BlackJackScoreHand ().
ToString (), 140, 150, Color. Black,

Color. Yellow, messageFont, g);

break;

case GameMode.PlayerWon:

case GameMode. PocketJack:

dealerHand. DrawHand (g, 10, 30, 20, 25);
playerHand. DrawHand (g, 10, 135, 20, 25);
Utilities.BigText (dealerHand. BlackJackScoreHand ().
ToString (), 140, 45, Color. Black,

Color. Yellow, messageFont, g);

Utilities.BigText (playerHand. BlackJackScoreHand ().
ToString (), 140, 150, Color. Black,

Color. Yellow, messageFont, g);

Utilities.BigText («BbI Bemrpamm!»,

20, 80, Color. Black, Color. Yellow, messageFont, g);
break;

case GameMode.PlayerBust:

dealerHand. DrawHand (g, 10, 30, 80, 25);
playerHand. DrawHand (g, 10, 135, 20, 25);
Utilities.BigText (playerHand. BlackJackScoreHand ().
ToString (), 140, 150, Color. Black,

Color. Yellow, messageFont, g);

Utilities.BigText («Bbl niepedpau.»,

20, 80, Color. Black, Color.Red, messageFont, g);
break;

case GameMode.DealerActive:

dealerHand. DrawHand (g, 10, 30, 20, 25);
playerHand. DrawHand (g, 10, 135, 20, 25);
Utilities.BigText (dealerHand. BlackJackScoreHand ().
ToString (), 140, 45, Color. Black,

Color. Yellow, messageFont, g);
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Utilities.BigText (playerHand. BlackJackScoreHand ().
ToString (), 140, 150, Color. Black,

Color. Yellow, messageFont, g);

break;

case GameMode.DealerWon:

dealerHand. DrawHand (g, 10, 30, 20, 25);
playerHand. DrawHand (g, 10, 135, 20, 25);
Utilities.BigText (dealerHand. BlackJackScoreHand ().
ToString (), 140, 45, Color. Black,

Color. Yellow, messageFont, g);

Utilities.BigText (playerHand. BlackJackScoreHand ().
ToString (), 140, 150, Color. Black,

Color. Yellow, messageFont, g);

Utilities.BigText («BbI motepsiiu.»,

20, 80, Color. Black, Color.Red, messageFont, g);
break;

case GameMode.DealerBust:

dealerHand. DrawHand (g, 10, 30, 20, 25);
playerHand. DrawHand (g, 10, 135, 20, 25);
Utilities.BigText (dealerHand. BlackJackScoreHand ().
ToString (), 140, 45, Color. Black,

Color. Yellow, messageFont, g);

Utilities.BigText (playerHand. BlackJackScoreHand ().
ToString (), 140, 150, Color. Black,

Color. Yellow, messageFont, g);

Utilities.BigText («Dealer Bust»,

20, 80, Color. Black, Color. Yellow, messageFont, g);
break;

case GameMode. Push:

dealerHand. DrawHand (g, 10, 30, 20, 25);
playerHand. DrawHand (g, 10, 135, 20, 25);
Utilities.BigText (dealerHand. BlackJackScoreHand ().
ToString (), 140, 45, Color. Black,

Color. Yellow, messageFont, g);

Utilities.BigText (playerHand. BlackJackScoreHand ().
ToString (), 140, 150, Color. Black,

Color. Yellow, messageFont, g);

Utilities.BigText («Bbl BoITpasm.»,

20, 80, Color. Black, Color. Yellow, messageFont, g);
break;

}

}

void playerHits ()

{

if (playerHand. BlackJackScoreHand () <21)

{

playerHand.Add(shoe.DealCard ());

if (playerHand. BlackJackScoreHand ()> 21)

{
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//We write in the original:
pot.DoPlaceBet ();

pot. HouseWins ();

showPot ();

mode = GameMode.PlayerBust;

}

this.Invalidate ();

}

}

void playerStays ()

{

dealerHoleCard. FaceUp = true;

mode = GameMode.DealerActive;
this.Refresh ();

System.Threading. Thread.Sleep (750);
while (dealerHand. BlackJackScoreHand () <17)
{

dealerHand.Add(shoe.DealCard ());
this.Refresh ();

System.Threading. Thread.Sleep (750);

}
if (dealerHand. BlackJackScoreHand ()> 21)

{

mode = GameMode.DealerBust;
pot.PlayerWins ();

showPot ();

return;

}

if (playerHand. BlackJackScoreHand ()>
dealerHand. BlackJackScoreHand ())

{

mode = GameMode.PlayerWon;
pot.PlayerWins ();

showPot ();

return;

}

if (playerHand. BlackJackScoreHand () <
dealerHand. BlackJackScoreHand ())

{

mode = GameMode.DealerWon;

//We write in the original:
pot.DoPlaceBet ();

pot. HouseWins ();

showPot ();

return;

}

if (playerHand. BlackJackScoreHand () ==
dealerHand. BlackJackScoreHand ())

{
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mode = GameMode. Push;
pot.DoPushBet ();
showPot ();

return;

}
}
void doLeftMenuKey ()

{

switch (mode)

{

case GameMode. LoadingDisplay:
break;

case GameMode.PlacingBets:
startPlay ();

break;

case GameMode.PlayerActive:
playerStays ();

break;

case GameMode. PocketJack:
case GameMode.PlayerWon:
case GameMode.PlayerBust:
case GameMode.DealerActive:
case GameMode.DealerWon:
case GameMode.DealerBust:
case GameMode. Push:
startHand ();

break;

}

}

void doEnter ()

{

switch (mode)

{

case GameMode. LoadingDisplay:
break;

case GameMode.PlacingBets:
startPlay ();

break;

case GameMode.PlayerActive:
playerHits ();

break;

case GameMode. PocketJack:
case GameMode.PlayerWon:
case GameMode.PlayerBust:
case GameMode.DealerActive:
case GameMode.DealerWon:
case GameMode.DealerBust:
case GameMode. Push:
startHand ();
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break;

}
}
void doUp ()

{

switch (mode)

{

case GameMode.PlacingBets:
pot.DolncreaseBet ();
showPot ();

this.Invalidate ();

break;

}

}

void doDown ()
{

switch (mode)

{

case GameMode.PlacingBets:
pot.DoDecreaseBet ();
showPot ();

this.Invalidate ();

break;

}

}

void showHelp ()

{
helpForm.ShowDialog ();

}

B manenmu Properties (st Form1) Ha Bkiagke Events mBax bl MEIKaeM M0 UMEHH COOBITHS
Load. TosuBmmiics mabdiaoH metoga Form1_Load mocrne 3anvicu Hamero Koja MpUHUMAET CIIey-
IO BUI,

JIuctunr 1.2. Meton A 3arpy3ku (haiyioB 0ObEKTOB.

private void Form1_ILoad (object sender, EventArgs e)
{

//We load the game objects:

init ();

startGame ();

B manenmu Properties (st Form1) Ha Bkiagke Events mBaxapl MEIKaeM Mo UMEHH COOBITHS
Paint. [TossuBmmiics mao6mon metona Form1_Paint mocrie 3anvcu Harrero kojga mpuHAUMAeT ClieTyio-
i Bu. HamoMaMM, 9TO Ipyrue BapraHThl BHIBOIA M300pakeHUsI, HATPUMED, Ha JIeMEHT yIpaB-
nenus PictureBox 1 mocie meraka no Kakomy-Jimoo 3JIeMeHTY YIpaBIeH!s yKe IPUBOIIINCH paHee.
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JIuctunr 1.3. Meton A prucoBaHust U300paKeHUT.

private void Form1_Paint (object sender, PaintEventArgs e)
{
paintForm(e.Graphics);

}

JIs1 3agaHus peKUMOB U YIIPaBJICHHSI HTPOU BOCIIONb3YeMCsI KAKMM-JTOO JIEMEHTOM YITpaB-
JieHus1 Wik KoMmroHeHToM. Kak u Bwiiie, ¢ ma"enu uHCTpymeHToB Toolbox mepeHocum Ha ¢opmy
KOMIIOHEHT MenuStrip u menkaeM no Hemy (Hke (hOpMbl B pexkuMe rpoektupoBanusi). Ha popme
Form1 nosBnsorcs okHa ¢ Haamucblo Type Here, B KOTOpbie 3amucbiBaéM KOMaH[Ibl (IT0 BTOPOMY
BapMaHTy, MOXHO 3aluchiBaTh B NaHeau Properties B cBoiictBe Text): Stay, Menu, Exit, HitMe,
BetPlus, BetMinus, Sound, Help, puc. 1.30. [Iy1s1 komaH[Ibl, cieBa OT KOTOPOW MOCTaBJIeH (PIIaKOK,
B naHesiu Properties jyist aToit koman bl 3Hauenue Checked cnenyer 3aaath kak True.

= PocketJack - Microsoft Visual Studio
Fie Bt Vew Prosct Buld Debug Oty Format  Tooks
AP dd & @ o B8 ¢k Detug P

Formich | Formdo [Deiion] | Lsltmo Peto Cadrgrec | Form)a® Fonmilos [Design]®

Tet Wirdow Commurdty Hel
5 o

mEE

O Emash | Mivss |

Beatiing

Kty

Craea +

-

5w
Nodsmiih

=]

Proge - 3 M

oo TSR Al b Systerm Wirdow «

Righl lal sft R dohe © 55
Shoriouiesplay

Text L -

3 3wt 5 Taxt
Py

®5tart |« Pocketl... #Games o... H «A9 015

Puc. 1.30. Komanast anemenTa ynpasieHus MenuStrip.

B pexume penakTUpoBaHUsl ABAK[bI IIENKAEM M0 JIEBOW KoMaHae Stay ([Jis1 IPUOCTaHOBKHU
urpsl). [losiBUBITIHIiCS IA0JI0OH METOIA TIOCIIE 3AMUCH CTPOKYU MPUHUMAET CIIEYIONIUI BUL.

JIncrunr 1.4. Metoa /151 IpUOCTAaHOBKH UTPBI.

private void StayToolStripMenultem_Click (object sender, EventArgs e)
{
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doLeftMenuKey ();
}

AHajornyHo ABaxapl mEnkaeM no komanzae Exit. IMosBuBIIMiCS I1a0JIOH METOmA IOCTIE
3aIKCy HAIIeTo KOJa TPUHUMAET CIIeIYIOIIN BU/IL.

JIuctunr 1.5. Meton /11 OKOHUAHUS UTPBI.

private void ExitToolStripMenultem_Click (object sender, EventArgs e)
{
Application. Exit ();
}

AnHasiornyHo ABax bl mEnkaem 1o komauae «Hit Me». ITogsuBiimiica madiaoH MeTojaa Iocie
3aIKCU HAIIeTo KOJa TPUHUMAET CIIeIYIOIIN BU/I.

JInuctunr 1.6. Meton 17151 BbIIa4X KapThl UTPOKY.

private void HitMeToolStripMenultem_Click (object sender, EventArgs e)
{
playerHits ();
}

AHAJIOrMYHO JBaX bl EIKaeM 1o komauae «BetPlus». [TogBuBnmiicsa madioH MeToga Iocie
3aIMCH HAIero KoAa MPUHUMAET CJISTYIONTIIA BU/L.

JIuctunr 1.7. Merton ans yBenuuenusi CTaBku.

private void BetPlusToolStripMenultem_Click (object sender, EventArgs e)
{
doUp ();

}

AHaJIOrnyHo aBask Al iéaKaeM o koMmanae «Craska -~ (Bet -). [TossBuBIIMIACS 111a0JI0H METOAA
TOCJIe 3aMKCH HAIllero Kojia MPUHUMAET CJIeTYIONIUA BU/L.

JIuctunr 1.8. Meron ns ymenbitenusi CTaBKU.

private void BetMinusToolStripMenultem1_Click (object sender, EventArgs e)
{
doDown ();

}

MertonuKka TPUOCTAaHOBKM M BO30OHOBJIEHHUS 3ByKa MpPU TMOMOIIM YCTAaHOBKU U yIAJICHUS
¢maxka B komange 3Byk (Sound) Obuta onMcaHa Beilie. B jaHHOI Urpe, 3BYK BKJIIOUEH MOCTOSIHHO.

AnanornuHo Aaxipl meEnkaem no komanae Help. IMosBuBmmiicss mabnoH Meroga mocie
3aIlMCH HAIEero KOAA MPUHUMAET CJIeTYIOUIUI BU/.

JIuctunr 1.9. Merton a5 BbIBOAA CIIPABOYHOMN (DOPMBI.
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private void HelpToolStripMenultem_Click (object sender, EventArgs e)
{
showHelp ();

}

Termepb mporpaMma JI0JKHA YIPABIATh KAPTOUHON UT'POH, UCTIONB3YS JTIOOBIE KITABUIIIN, HAITPH-
mep, BepxHiolo (Up) u HuxkHiolo (Down), sieByto (Left) u npaByio (Right) kiaBuim co crpeikamu,
a Takxke kiasuiy Enter (Juis HaualbHOM cllauv KapT UTPOKy M BaHKOMETY U mocieayomen ciadu
Mo OfIHOM KapTte urpoky). B manenu Properties (s ¢popmbl Form1) Ha Bkiaake Events nBaskbl
meénkaem 1o umeHu coobitisi KeyDown. [osBuBIImiics madnoH 06padOTKM HAKATHIA BCEX KJIABUIII
T10CJIe 3aIIMCH HAILeTO KoJa JIJIsl HasKaTUi TOJIBKO TpeX KJaBUII (OTHOCALIMMCS K TEMAaTUKE JaHHOW
I71aBbl) IPUHUMAET CJIE1YIOIUI BUL.

JIucrunr 1.10. Meron nyist 00paGOTKY HaXaTU KJTABHUIIL.

private void Form1_KeyDown (object sender, KeyEventArgs e)

{
if ((e.KeyCode == System.Windows.Forms.Keys. Up))

{

doUp ();

e. Handled = true;

}

if ((e.KeyCode == System.Windows.Forms.Keys.Down))

{
doDown ();

e. Handled = true;

}
if ((e.KeyCode == System.Windows.Forms.Keys. Enter))
{
//Habupaem ceGe KapThi:
doEnter ();
}
}

MBI 3aKOHYMIIM HanlMcaHWe TPOrpaMMel B I1aBHbIN kiacc Form1 (s ¢popmsl Form1 ¢ noss-
30BaTeIbcKUM uHTEpdeiicom urpsl). B atom npoekrte nsuxok urpsl (Engine Game) Haxogurtcs
He B paiiyie Form1.cs (kak oObdHO ObIBaeT), a B ciieayionieM ¢aiiine CardEngine. cs.

Ternepp B HaIll TPOEKT 100aBJIsieM HOBbIE (hailibl (JIIs1 TPOrPaMMHUPOBAHUSI COOTBETCTBYIOIIHUX
WT'POBBIX JEUCTBUI) MO CJEIYIONIEN CXeMe.

B nanenu Solution Explorer BbInoHsIE€M MTPpaBbli IETYOK [0 UMEHU MPOEKTA U B KOHTEKCTHOM
MeHo BhiOMpaeM Add, New Item. B manemn Add New Item Beigensiem maonon Code File, B okne
Name 3anucbeiBaeM UMsi HOBOro (paidia ¢ pacipeHueM *.cs u menkaem kHonky Add. B mpoekt
(v B maness Solution Explorer) no6aisiercst 3ToT (paidin, OTKphIBAETCS IMyCTOE OKHO PeAaKTUPOBAHMS
KOJIa, B KOTOPOE 3aIMChIBAEM CJIELYIOLIHNI KO,

JInctunr 1.11. Hosbiii paiin CardEngine. cs.

using System;
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using System.Collections;

using System. Drawing;

namespace PocketJack

{

/Il <summary>

/11 Provides the behaviours required to manage and draw cards
/Il </[summary>

public class Card

{

/Il <summary>

/// The number of the card, in the range 1 to 52

/Il </[summary>

public byte CardNo;

/Il <summary>

/] Indicates if the card is to be drawn face up.

/// True by default.

/Il </[summary>

public bool FaceUp = true;

/Il <summary>

/// The images of the cards. Stored for all the cards.

/// The image with number O is the

/11 back pattern of the card

/Il </summary>

static private Image [] cardlmages = new Bitmap [53];
/Il <summary>

/// The attribute to be used when drawing the card

/// to implement transpancy

/Il </[summary>

static public System.Drawing.Imaging.ImageAttributes
cardAttributes;

/Il <summary>

//l Used when loading card images prior to drawing

/Il </[summary>

static private System.Reflection. Assembly execAssem;
/Il <summary>

/11 Sets up the color and attribute values.

/Il </summary>

static Card ()

{

cardAttributes =

new System.Drawing.Imaging.ImageAttributes ();
cardAttributes.SetColorKey(Color.Green, Color.Green);
execAssem =

System.Reflection. Assembly.GetExecutingAssembly ();
}

/Il <summary>

/11 Scores for each of the cards in a suit

/Il </[summary>

static private byte [] scores =
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new byte [] {11, //ace

2,3,4,5,6,7,8,9,10, //spot cards

10,10,10}; //jack, queen, king

/Il <summary>

/// Picture information for each card in a suit

/Il </[summary>

static private bool [] isPicture =

new bool [] {false, //ace

false, false, false, false, false, false,

false, false, false, //spot cards

true, true, true}; //jack, queen, king

/Il <summary>

/// Names of the suits, in the order that of the suits

/] in the number sequence

/Il </[summary>

static private string [] suitNames =

new string [] { «club», «diamond», «heart», «spade» };
/Il <summary>

/// Names of individual cards, in the order of the cards
/// in a suit

/Il </[summary>

static private string [] valueNames =

new string [] { «Ace», «Deuce», «Three», «Four», «Five», «Six»,
«Seven», «Eight», «Nine», «Ten», «Jack», «Queen», «King» };
/Il <summary>

/// Returns the value in points of a given card,

/] according to BlackJack rules

/Il </[summary>

public int BlackJackScore

{

get

{

return scores [(CardNo — 1) % 13];

}

}

/Il <summary>

//] Returns true if the card is a picture
/1] (i.e. jack, queen or king)

/Il </[summary>

public bool IsPicture

{

get

{

return isPicture [(CardNo - 1) % 13];
}

}

/Il <summary>
/// Returns text of the suit of this card
/Il </summary>
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public string Suit

{

get

{

return suitNames [(CardNo — 1) / 13];
}

}

/Il <summary>

/1] Returns the text of the value of this card
/Il </summary>

public string ValueName

{

get

{

return valueNames [(CardNo — 1) % 13];

}

}

/Il <summary>

/// Returns true if this is a red card
/Il </summary>

public bool Red

{

get

{

int suit = (CardNo — 1) / 13;
return ((suit == 1) || (suit == 2));
}

}

/Il <summary>

/// Returns true if this is a black card
/Il </summary>

public bool Black

{

get

{

return! Red;

}

}

/Il <summary>

/// Returns an image which can be used to draw this card
/Il </summary>

public Image Cardlmage
{

get

{

int dispNo = CardNo;

if (!FaceUp)

{

dispNo = 0;
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}

if (cardImages [dispNo] == null)

{

cardIlmages [dispNo] = new Bitmap (
execAssem.GetManifestResourceStream (
@"PocketJack.images.» + dispNo + @".gif»));
}

return cardImages [dispNo];

}

}

/Il <summary>

//1 Constructs a card with a partiuclar number
/Il </summary>

/l/ <param name=«cardNo»> number of the card
/Il in the range 1 to 52 </param>

/ll <param name=«faceUp»> true if the card
/11 is to be drawn face up </param>

public Card (byte cardNo, bool faceUp)

{

CardNo = cardNo;

FaceUp = faceUp;

}

/Il <summary>

/l1 Constructs a face up card with that number
/Il </[summary>

/ll <param name=«cardNo»> </param>
public Card (byte cardNo)

: this (cardNo, true)

{

}

/Il <summary>

/11 String description of the card

/Il </summary>

/1l <returns> the name and suit of the card </returns>
public override string ToString ()

{

return ValueName + " of " + Suit;

}

}

/Il <summary>

/// Provides a container for a number of cards.

/// May be used to draw the cards and compute their score.
/Il </[summary>

public class CardHand: ArrayList

{

/Il <summary>

/// Used as a destination of teh draw action

/Il </[summary>

private static Rectangle drawRect;
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/Il <summary>

/// Draws the hand on the graphics.

/Il </[summary>

/ll <param name=«g»> graphics to draw with </param>

/ll <param name=«startx»> left edge of first card </param>
//l <param name=«starty»> top of first card </param>

/ll <param name=«gapx»> x gap between each card </param>
/ll <param name=«gapy»>y gap between each card </param>
public void DrawHand (Graphics g, int startx, int starty,

int gapx, int gapy)

{

drawRect. X = startx;

drawRect. Y = starty;

foreach (Card card in this)

{

drawRect. Width = card.CardImage. Width;

drawRect. Height = card.CardImage. Height;

g. Drawlmage (

card.CardImage, // Image

drawRect, // destination rectange

0, // srcX

0, /] srcY

card.CardImage. Width, // srcWidth

card.CardImage. Height, // srcHeight

GraphicsUnit. Pixel, // srcUnit

Card.cardAttributes); // ImageAttributes

drawRect. X += gapx;

drawRect. Y += gapy;

}

}

/Il <summary>

/// Computes the score of the hand
/Il </[summary>

/1] <returns> the value of the score </returns>
public int BlackJackScoreHand ()
{

int score = 0;

int aces = 0;

foreach (Card card in this)

{

score += card. BlackJackScore;

if (card. BlackJackScore == 11)

{

aces++;

}

}

while ((score> 21) && (aces> 0))

{

score -= 10;
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aces — ;
}
return score;
}
}

/Il <summary>

/// Contains a number of card decks
/// which can be dealt one at a time.
/Il </summary>

public class CardShoe

{

private int noOfDecks = 1;

private byte [] decks;

private int nextCard;

private bool testShoe = false;

/Il <summary>

//] True if the deck is «stacked»,
/] 1.e. was created from a byte array
/Il </summary>

public bool TestShoe

{

get

{

return testShoe;

}

}

private void makeShoe ()

{

decks = new byte [noOfDecks * 52];
int cardPos = 0;

for (int i = 0; 1 <noOfDecks; i++)

{

for (byte j = 1; j <53; j++)

{

decks [cardPos] = j;

cardPos++;

}

}

nextCard = 0;

}

private void shuffleShoe ()

{

if (!testShoe)

{

System. Random rand = new Random ();
byte swap;

int pl, p2;

for (int i = 0; 1 <decks. Length; i++)

{
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pl =rand.Next (decks. Length);

p2 = rand.Next (decks. Length);

swap = decks [pl];

decks [p1] = decks [p2];

decks [p2] = swap;

}

}

nextCard = 0;

}

/Il <summary>

/11 Gets the next card number from the deck
/Il </[summary>

/1l <returns> The number of the next card </returns>
public byte NextCardNo ()

{
if (nextCard == decks. Length)

{
shuffleShoe ();

}

return decks [nextCard++];

}

/Il <summary>

/11 Gets the next card from the deck.

/Il </summary>

/1] <returns> A new instance of the card </returns>
public Card DealCard ()

{
return new Card (NextCardNo ());

}

/Il <summary>

/// Constructs a shoe containing a number of decks
/Il </summary>

/Il <param name=«noOfDecks»> </param>
public CardShoe (int noOfDecks)

{

this.noOfDecks = noOfDecks;

makeShoe ();

shuffleShoe ();

testShoe = false;

}

/Il <summary>

/// Constructs a shoe containing a single deck
/Il </summary>

public CardShoe ()

: this (1)

{

}

/Il <summary>
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/l] Creates a stacked deck for test purposes.

/Il </[summary>

/ll <param name=«stackedDeck»> array of bytes </param>
public CardShoe (byte [] stackedDeck)

{

decks = stackedDeck;

testShoe = true;

B nanenu Solution Explorer BbINoHsIE€M MTPaBbli IETYOK 10 UMEHU MPOEKTA U B KOHTEKCTHOM
MeHo BbiOMpaeM Add, New Item. B manemn Add New Item Beigensiem madnon Code File, B okne
Name 3anuceiBaeM UMsi HOBOro (paidia ¢ paciperHueM *.cs u meénkaem KHonky Add. B mpoekr
(v B manesns Solution Explorer) no6asisiercst 3ToT (paidin, OTKphIBAETCS IMyCTOE OKHO PeAaKTUPOBAHM S
KOJIa, B KOTOPOE 3aIllMChIBAEM CJIETYIOLINI KO,

JInuctunr 1.12. Howiii ¢aitn Pot. cs.

using System;

namespace PocketJack

{

/Il <summary>

/// Summary description for Betting.
/Il </[summary>

public class Pot

{

private int betValueChangeValue;
private int betValue;

private int potValue;

private const int INITIAL_POT_VALUE = 500;
private const int INITIAL_BET_CHANGE_VALUE = 5;
public int BetValue

{

get

{

return betValue;

}

}

public int PotValue

{

get

{

return potValue;

}

}

public void ResetPot ()

{
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betValueChangeValue = INITIAL_BET_CHANGE_VALUE;
betValue = INITIAL_BET_CHANGE_VALUE;
potValue = INITIAL_POT_VALUE;

}
public void CheckPot ()

{
if (betValue> potValue)

{

if (System.Windows.Forms.MessageBox.Show (
«Insufficient funds for the bet.» +

«Do you want to reload the pot?»,

«Bank»,
System.Windows.Forms.MessageBoxButtons. YesNo,
System.Windows.Forms.MessageBoxIcon. Question,
System.Windows.Forms.

MessageBoxDefaultButton. Buttonl) ==
System.Windows.Forms. DialogResult. Yes)

{
ResetPot ();

}

else

{

betValue = potValue;

}

}

}

public void DolncreaseBet ()

{

betValue = betValue + betValueChangeValue;
CheckPot ();

}
public void DoDecreaseBet ()

{
if (betValue> = betValueChangeValue)

{

betValue = betValue — betValueChangeValue;

}

}

public void PlayerWins ()

{

// win back 2 * our stake

potValue = potValue + betValue;

/IpotValue = potValue + betValue; //We commented out.

}
public void HouseWins ()

{
CheckPot ();

}
public void DoPushBet ()
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{
// put the betValue back in the potValue

potValue = potValue + betValue;

}
public void DoPlaceBet ()

{
potValue = potValue — betValue;

}
public Pot ()

{
ResetPot ();

INocne storo nobasnenus B nanenu Solution Explorer momkHbI OBITH (hailiibl, TOKa3aHHBIE
Ha pUCYHKe BbimIe. [[Bakapl mMENKas 1mo uMeHu aitna, mo0or (haili MOKHO OTKPHITh, U3YUYUTh
Y pellaKTUPOBATh.

B s1ux (aitnax ucnonszoBanbl XML-kommentapun (XML comment), roe XML — Extensible
Markup Language — pacimpsiemslil I3bIK pa3METKH, TUIIA:

/ll <summary>

/// Description of a variable:

/Il </[summary>

KOTOPBII COCTOUT U3 HAYaJIbHOTO TIra (start tag):

/ll <summary>

Y KOHe4yHoro 13ra (end tag):

/Il </[summary>

ME3K/ly KOTOPBIMH 3aITUCBIBAETCS] CAM KOMMEHTApPUIL:

/// Onucanuie nepeMeHHOM:

//1 Description of a variable:

B oTiume oT 0OBIYHBIX KOMMEHTAPUEB TIOCIIE JBOMHOTO Cliella // Wi MeK/1y IByX CUMBOJIOB /
*...%/, B IOOOM MecTe MpOrpaMMBbl ITPY HABEJCHUH yKa3aTessl MBIIIIY Ha nepeMeHHylo ¢ XML-kom-
MEHTapUEM MOSIBIISIETCS MOACKA3Ka, B KOTOPOM MMEETCSl HE TOJBKO TUIl U KJIACC NMEPEMEHHON (Kak
IJIsI TIEPEMEHHOM ¢ OOBIYHBIM KOMMEHTAapHeM WM BooOIe 63 KOMMEHTApHsi), HO TaKXkKe UMeeTCs
U e€ OmnMcaHue Ha JIIOOOM SI3bIKE, B TOM UKCIIEe HAa PYCCKOM sI3bIKE, KOTOPOE MBI 3alUCaId MEKILy
HavyaJIbHbIM ¥ KOHEYHbIM TaraMu. X ML-KOMMEHTapuu UMEIOT U Jpyrue NpeuMyIlecTBa, ONMCAHHbIE
B CIIEIIMAJILHOM JIUTepaType.

K Hepocratky XML-KOMMEHTapus, OTHOCATCS [JBE€ JONOJHUTEIbHbIE CTPOKM HAYAJILHOTO
Y KOHEYHOTO T3TOB, YBEJIMUUBAIONIHE (M 63 HUX) OOJIBIIOE KOJIUYECTBO CTPOK B IIPOrpamMMe.

1.20. MeToanka pucoBaHusi TEKCTOB HAa OCHOBe KJacca

JIns1 pricoBaHMsI TEKCTOB HA SKPaHe MPU MOMOIIY YHUBEPCAIBLHOTO (IJ1s1 MHOTHX APYTUX WD)
kiacca Utilities,

B nanenu Solution Explorer BbInoHsIE€M MTpaBbli IETYOK 10 UMEHU MPOEKTA U B KOHTEKCTHOM
MeHo BbiOMpaeM Add, New Item. B manemn Add New Item Beigensiem madnon Code File, B okne
Name 3anucbsiBaeM UMsi HOBOro (paidia ¢ paciperHueM *.cs U ménkaem KHonky Add. B mpoekt
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(v B manesns Solution Explorer) no6aisiercst 3T0T (paidin, OTKphIBAETCS IMyCTOE OKHO PeAAKTUPOBAHM S
KOJa, B KOTOPOE 3alMChIBAEM CIIEAYIOIMNA KO/,

JInerunr 1.13. ®ain Utilities. cs.

using System. Drawing;
namespace PocketJack

{

public class Utilities

{

static private SolidBrush messageBrush =

new SolidBrush (Color. Black);

public static void BigText (string message, int X, int y,
Color back, Color fore, Font messageFont, Graphics g)
{

int i;

messageBrush.Color = back;

for (i=1;1<3;i++)

{

g. DrawString (message, messageFont, messageBrush,
X—1,y-1);

g. DrawString (message, messageFont, messageBrush,
X—1,y+1);

g. DrawString (message, messageFont, messageBrush,
X+1,y—1);

g. DrawString (message, messageFont, messageBrush,
X+1,y+1);

}

messageBrush.Color = fore;

g. DrawString (message, messageFont, messageBrush, x, y);

}

public Utilities ()

{

// TODO: Add constructor logic here
}
}
}

Irot aiin Utilities. cs MbI OyzieM UCHOJIb30BaTh B HECKOJIBKUX MPUBEAEHHBIX JJaJiee Urpax Jis
PUCOBaHHUSI TEKCTOB HAa 9KpaHe, HO TaM Mbl He OyJeM MPUBOAUTH ITOT (paili1, 1Jis1 SKOHOMUHU MecTa
B KHHTe, a OyJIeM JJaBaTh TOJIBKO CCHUIKY Ha 3TOT maparpad.

Cpazy xke 31ech OTMETHM, YTO JJIs1 UCMOJIb30BaHus JaHHoro daitia Utilities. ¢s B mpoekTte
C IpYrMM MMeHeM (OTJIMYHBIM OT UMeHH JaHHoro npoekrta PocketJack), HeoOxoqumo:

wi B naHHoMm cpaiiie Utilities. ¢s BMeCTO MIMEHM MPOCTPAHCTBA UMEH (C MMEHEM IMPOeKTa
PocketJack) B crpoke:

namespace PocketJack
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3alicaTb UM HOBOI'O ITPOEKTA,

WJI B HOBOM ITpOEKTe B (paidsie, IJie UCTIONb3yeTCsl CChlIKa Ha JaHHbIH (paidn Utilities. cs, B Bepx-
Hell yacTy UMITIOPTUPOBATh (3anucaTh JUPEKTUBY) MpocTpaHcTBa UMEH Pocket)ack:

using PocketJack;
1.21. MeToanka gqo0asjenus nHgopManii B cCpaBovYHbie (popMbI

JI7151 BBOZIA B POEKT HOBOM (CIIPaBOYHOM) (DOPMBI, 1O KOTOPOU UTPOK OyeT U3ydarh, HaIlpu-
Mep, paBuiIa Urpkl, B MeHI0 Project BeiOupaem Add Windows Form, B manenu Add New Item ocrag-
JisieM 3aJJaHHbIe 110 YMOJYaHUIO apaMeTphl U mieénkaeM kHorky Add. B oreet Visual Studio BeiBOIUT
HoByIo hopmy Form2 (puc. 1.31) u godasnsier B manens Solution Explorer HOBbII TyHKT Form?2.cs.

= PocketJack - Microsoft Visual Studio

Fie Bt View Project Buld Debug Osbs Formet Took Tes Window Communidy el
WSl kG B P b Debag = A OO .
% _Ferm.s [Design] Fom) o D] USeic Poia ) Crdfrgrea Fomlo

e - b

besetBaoni | Syshern Wirdows. Formrea. et

Tewthlgn Leit
g -5 x[ e, Pt

Q0 BErors | 0 Wernangs | L0 Messages " Bhawion
Dascription £k |uine | Cobume [ Propect | Accopisiotin Falw
SacwphsTab F e
Ml oy Fishr
CharactesCaning tarral
ConletMratiip (e

Hikiodos et
IrmebAoade (e av ey
Mot ey 2747
Multilrs: LT
AEmor List =1 2::?‘.“_ Frasias - ﬂ
Rty 1212 Exacmt
B5tart « Pocketd... =Games0... | H «a% 0:15
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= PocketJack - Microsoft Visual Studio - ||

Pl Bt WView Project Buld Debug Osbs Took Window (

d-d W@ &R Bk F Debag Ay O = M g Windows Mobie o S = By B i
Sauda Fomlo Fomdco [Design] Lbiteo  Polo Cocdfngrec. Fomic | Formi o [Desgn]

teactifon | e Wirciows Forma. Teadtfios

U Appeance E
Hexki ok | Wiradow

W Fank o Corcerned, 101
Feaps ok B voricdowTast
Tet [
Tratilgn t

I Behawior
Arcoptaftam ]
AcceptsTah Fains
vl T
e e tion i

Fuow ol bom B - | mfm-

e o T

Contioh sbwtie e oo of Be el contiol

it i g e B o e

Ry

®5tart |« Pocketl... #Games o... B = 02

Puc. 1.31. IIpoektupyem crpaBounyio ¢opmy. Puc. 1.32 B cBoiictee Multiline BriOMpaem
True.

AHAJIOTMYHO, KaK MEepBYIO, MPOEKTUPYeM BTOpPYIO (pOpMYy M BBOOUM 3JIEMEHT YIpPaBJICHUS
B Bujie okHa TextBox. YUToOBI B 3TO OKHO MOXHO OBLIO 3aricarh MHOTOCTPOYHBIN TEKCT, B TIaHEIN
Properties (1151 3T0r0 271eMeHTa) B cBoiicTBe Multiline BbiOnpaem 3Hauenue True (puc. 1.32).

[To 3T10ii cXemMe MOXHO JOOABIATH M OOJbllee KOMUYECTBO (POPM, CKOJIBKO HEOOXOAUMO
IJIs1 KaK/I0TO KOHKPETHOTO MPWIIokeHUs. il 3aKpbITHsT BTOPOM (hOPMBbI MOKHO BOCIIONB30BAThCS
KaKMM-JIMOO 3JIEMEHTOM YIPABJIEHHsI MJIM KOMIOHEHTOM. A MOKHO HCHOJIb30BaTh YK€ aBTOMaTHyYe-
CKM pa3MeleHHbI Ha (popme kpectuk Close, KOTOpbIM MBI U OyIeM MOJIb30BaThCA.

Tenepb Mbl JOJDKHBI HaIMcaTh porpaMmy it BTopoit (popmbl Form?2. OTkpeiBaeM (Harpu-
Mmep, no cxeme: File, Open, File) ¢aitn Form2.cs u B MeTtone-KoHCTpyKTOpe Kiacca Form?2 Huxke
CJIEAYIOLIUX CTPOK:

public Form?2 ()
{

InitializeComponent ();

3aMMChIBAEM CIIEAYIOIIMI KOJ AJIs BbIIaUM HA 9KpaH Ha JIeMEHT ynpasieHus TextBox crpa-
BOYHOU MH(OpMALIUK.

JIuctunr 1.14. Kopn 1714 Be1auu Ha 9KpaH CpaBOYHON MH(POPMALIUH.

StringBuilder sbl;
sbl = new StringBuilder ();
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sbl. Append («IIpaBuna urpsl B ouko:\r\n\r\n\r\n»);

sbl. Append («Rules of the game in ,,point“: \r\n\r\n\r\n»);

sbl. Append («1) Bul siBsieTecs urpokom (player) u urpaere " +

sbl. Append («1) You are a player and play» +

«OIMH Ha oauH ¢ 6aHkoMEToM (dealer).\r\n\r\n»);

«in private with a dealer.\r\n\r\n»);

sbl. Append («2) Baimia 1iesib COCTOMT B TOM, YTOOBI UMETh B pyKe " +
sbl. Append («2) Your purpose consists in having in a hand» +
«KapThl C OYKaMH, KaK MOKHO Omke K 21, HO He mipeBbimias 21, " +
«a card with points as it is possible closer to 21, " +

«but without exceeding 21,» +

«u Oorbine, yeM y 0aHkomETa. \r\n\r\n»);

«and more, than at dealer.\r\n\r\n»);

sbl. Append («3) [lepBoHa4yabHO y Bac MMEIOTCS IBE KapThl, " +
sbl. Append («3) Originally are available for you two cards,» +
«Bbl BUIUTE CyMMY OYKOB 3THX IBYX KapT, U Bbl MOXeETEe B3SThb " +
«you see the sum of points of these two cards, " +

«and you can take» +

«JJOTIOJIHUTEJIbHBIE KapThl, Ha)kMMas KHoOIKy Enter " +

«the additional cards, pressing the Enter key» +

«1 BbIOMpasi komanay «Kapry mue» B Menio " +

«or choosing the command ,,HitMe* in the Menu» +

«1s1 5ieMenTa yrpasieHuss mainMenul.\r\n\r\n»);

«for the control mainMenul.\r\n\r\n control»);

sbl. Append («4) Ecnu o61iiee KOIM4ecTBO OUKOB " +

sbl. Append («4) If total quantity of points» +

«BallIMX KapT npesbiiaer 21, " +

«of your cards exceeds 21,» +

«Bbl B3$UIM JIMIITHUAE KapThl U TEpsieTe Ballly CTaBKy.\r\n\r\n»);

«you took excess cards and lose yours bet.\r\n\r\n»);

sbl. Append («5) Eciu 6aHKOMET Habpasl Takoe ke KOJIMYECTBO OUKOB, " +
sbl. Append («5) If a dealer scored the same quantity of points,» +
«KaK U BBI, TOOEXIaeTe B, " +

«as well as you, win you,» +

«H1 CYET yBEJMUMBAETCS B Ballly MoJb3y.\r\n\r\n»);

«and the account increases in yours advantage.\r\n\r\n»);

sbl. Append («6) 3HaueHHsI OUKOB KaXJOM KapThl cieayomye:\r\n»);
sbl. Append («6) Values of points of each card following:\r\n»);
sbl. Append («<Ace—A=1or11;"+

«Kak 1-s1, 2-s umm 3-5 kapra — Ty3 gaér 11 oukos; " +

«as the Ist, 2nd or 3rd card — Ace gives 11 points;" +

«Hanpumep, ¢ Banerom, [lamoit u Koponém Ty3 na€r 11 oukoB " +
«for example, with Jack, Gueen and King, Ace gives 11 points» +
«u B cymme 10+11=21 stu aBe kaptsl Ha3bBaloTCs Pocketlack, " +
«and in the sum 10+11=21 these two cards are called " +
«PocketJack,» +

«KOTOpBIN OBET KapThl CONIEPHUKA, ake HaOpasmue 21; " +

«who covers the rival’s cards, even gathered 21;" +
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«Kak 4-4 u nocnenymomas kapra — Ty3 gaér 1 ouko;\r\n»);
«as the 4th and subsequent card — Ace gives 1 point; \r\n»);
sbl. Append («uudps! Ha kKapTax oTr 2 10 9 " +

sbl. Append («Digits on cards from 2 to 9» +

«O3HAYaIOT OYKU ITOU KapThi;\r\n»);

«mean the points of this card; \r\n»);

sbl. Append («kapta c uuciom 10, " +

sbl. Append («a card with number 10,» +

«Jack-J," +

«Queen—Q, " +

«King — K = on 10 points.» +

«\r\n\r\n»);

sbl. Append («7) Ecnu niepBbie 1Be KapThl y UTPOKa Wi OaHKoMETa " +
sbl. Append («7) If the first two cards at player or dealer» +
«HaOpamm 21 04Kko, TO OHU Takxke " +

«gathered 21 points, they also» +

«OBIOT KapThl COMEpHUKA, qaxe HaOpasime 21.\r\n\r\n»);
«cover the rival’s cards, even gathered 21.\r\n\r\n»);

sbl. Append («8) bankomér cnaér kaptsl " +

sbl. Append («8) Dealer hands over cards» +

«C €IMHCTBEHHOM KoJ1ofbl KapT.\r\n\r\n»);

«from the only shoe of cards.\r\n\r\n»);

sbl. Append («9) Bankomér Oynet cnaBath cede KapThl, " +
sbl. Append («9) Dealer will hand over itself cards,» +
«II0Ka He TocTUurHeT 17 v Oombine. \r\n\r\n»);

«will not reach 17 or it is more.\r\n\r\n»);

sbl. Append («10) IepBas kapra GaHKOMETa MOXKET cAaBaThes " +
sbl. Append («10) The first card of a dealer can be given» +
«JIIIEBOM CTOPOHOM BHU3 U OBITh HEBUAUMOM. \r\n\r\n»);
«the face down and to be nevidimoy.\r\n\r\n»);

sbl. Append («11) Bbl 1OTKHBI WM OCTAaBUTh CTaBKY 10 YMOJTYAHMIO, " +
sbl. Append («11) You should or to leave a bet by default,» +
«WJI YCTAaHOBUTH HOBYIO Ballly CTaBKY /IO pa3/iauu Kapt " +
«or to set your new bet before distribution of cards» +

«(B MOCIETHEM CTyuyae UCTOIb3YHTe KOMaHabl " +

«(in the latter case use the commands» +

«<BetPlus -> u <BetMinus -> " +

«B MeHIo 11151 a11emeHTa ynpasieHuss mainMenul).\r\n\r\n»);
«in the Menu for the mainMenul control).\r\n\r\n»);

sbl. Append («12) Bame 3HaueHue 6anka " +

sbl. Append («12) Your value of bank» +

«BCE€ BpPeMsI ITOKa3bIBAIOT HA KpaHe. " +

«all the time show on the screen.» +

«Ecnu 3HaueHye OaHKa CTaHET HIDKE Ballled CTaBKH, " +

«If value of bank becomes below your bet,» +

«BaM IIPeAJIOKAT HauaTh HOBYIO Urpy.\r\n\r\n»);

«to you will suggest to begin the new game.\r\n\r\n»);

sbl. Append («13) Korga Bel HaOpasii KapTel, Bbl MOXeTe " +
sbl. Append («13) When you gathered cards, you can» +
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«IIPUOCTAHOBUTH UTPY, BEIOpaB B MeHio komanay OctaHoB. " +
«suspend a game, having chosen in Menu the command Stop.» +
«bankomér nokaxer cBoto kapty.\r\n\r\n»);

«Dealer will show the card.\r\n\r\n»);

sbl. Append («14) Cxema orutatsi:\r\n»);

sbl. Append («14) Scheme of payment:\r\n»);

sbl. Append («mpourpaBIIHii TUIATUT TOOEAUTEINIO 1O AOTOBOPEHHOCTH, " +
sbl. Append («the loser pays the winner by agreement,» +
«Hanpumep, 1:1;\r\n»);

«for example, 1:1; \r\n»);

sbl. Append («Hrpa B O4KO *keJIaeT BaM BCEro HaWIy4qIero.\r\n»);
sbl. Append («The game in a point wishes you all the best.\r\n»);
textBox1.Text = sbl.ToString ();

ECTGCTBGHHO, TEKCT B 9TOM JIMCTUHI'C Mbl MOXKXEM PEAAKTHUPOBATD, KAK IMOKEIACM.

B pexume BhiroHeHUs, Toclie BpiOOpa koMaH el [Tomorps Ha hopme Form1, moBepx 3toit
opmbl Form1 nosiensiercs cnpaBounas (popma Form?2 (puc. 1.33). BHyTpu a:memeHTa ynpasieHus
TextBox muraer Kypcop, KOTOpbIii Mbl MOKEM NIEpeEMeNIaTh KJIaBUILIaMU, OJHOBPEMEHHO Iiepemeltias
TEKCT, YTOOBI OH cTan BuauMbIM. Ha prc. 1.33 BuaHBI HepBble TPH MpaBWIA UIPHI, A CIAEAYOIIUe

npaswia 4, 5 u 6 Ha popme yke ObUIM TIOKa3aHbl PaHee.

Momoub (=] P

MpaEMna Mrpel B oUkD:

1) Bel sEnaeTeck Mrpokom (player) 1
WMrpaeTe 00WH Ha 0OMH C SaHKOMETOM
(dealer).

&) Bawa uenk cOCTOMT B TOM, UTOGE
MMETE B ke KBETE © 0YKEMM, KK MO¥HO
e k 21, Ho He Npeerwas 21, W Bonewe,
Her Yy GaHkoMeTa.

31 MepeEOHAYaNEHD Y BAC MMEHKITCA OEE
KEPTEL BB BMAMTE CYMMY OUKOE 3THX

4

Puc. 1.33. CnpaBounas ¢popma Form?2.

HarmomHuM, 4TO BbIlIE MBI 3a0MCaJIM KOJ, [J1s1 BbIBOJA crpaBo4HOM ¢opMbl Form?2 meronom
ShowDialog kak MofgaibHO# hopmbl (puc. 1.34), a UMEHHO, MbI HE CMOKEeM MPOIOJIKUTD UTPY Ha Mep-

Boii popme Form1 (1 Ha moboii apyroit popme), oka He 3akpoem dopmy Form?2.
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Puc. 1.34. Ko ns BeiBoga Form2 metonom ShowDialog kak MoganbHOU (pOpMBL.

Il BeiBOza cripaBoyHo# (popMmbl Form?2 meronom Show kak HemonainbHOW (hOpMbI HAIO 3aITu-
carb:

helpForm.Show ();

Teneps, akTuBupy4 (1EnKas) popmy Form1, Mbl cMOXkeM IPOJOIKUTE UTPY HA NIEPBOM (hopMme

Form1 (1 Ha mo6oit apyroit popme moOOro MpUJIOKeHHs1), BUAS Ha SKpaHe CIIPaBOYHYIO (hopmy
Form2 (KoTopyio MOXHO MepeIBUHYTh B JII0O0E YIOOHOE MECTO IKpaHa).
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1.22. 3anmyck urpsl

CTtpouM U 3arryckaeM MporpaMMy Ha BBITIOTHEHHE OOBIYHBIM 00Pa30OM:

Build, Build Selection; Debug, Start Without Debugging.

B orser, Visual C# BbiBonuT popmy Form1 ¢ nokazaHHbIM Bblllle (POHOM JAHHOW UTPBI.

Otmerum, uto Bee rpadpuueckue (paidsibl 3TOM UTPbl IPUMEHUMBI KaK 1151 CMapT(OHOB U IJ1aH-
11eToB (OMMCaHHBIX B HAIIMX MPEeAbIAYIIMX KHUIax), TaK M JUIsl HACTOJIBHBIX KOMIbIOTEPOB. s
HACTOJILHOTO KOMIThIOTEpA ¢ OOJIBIINM (YeM Y cMapT(dOHa U IJIaHIIEeTa) SKPAHOM pa3Mephbl PUCYHKOB
(boHa M KapT MOXHO YBEJTMUUTSD (B Cllyyae HEOOXOIMMOCTH) TIO ONMCAHHOM paHee CXeMe.

Jns Hayaa urpbl HaKMMaeM Kiiapuury Enter u urpaem corsnacHo NpUBeIEHHBIM BbILLE [TPABU-
Jam.

Takum 00pa3om, 3Ta IJiaBa OMUChIBAET MEXaHM3M pa3fadr KapT (M3 KOJIOJIbI) CTyJaiiHbIM 00pa-
30M (Ha OCHOBE reHeparopa ClIy4ailHbIX yucen kjacca Random), moka3 ux Ha 3KpaHe, MOKa3 UX
B «pyKax» ISl KaKJI0TO UTPOKA U YIPaBJIEHUS KAPTOYHOUN UI'POU.

Mp1 pa3padoTany METOAMKY MPOrpaMMHUPOBAHUS TTOJTHOCTHIO (DYHKIIMOHATBHOW MTPBI, KOTO-
pas B CIIIA u npyrux crpaHax HasbiBaeTcsl Kak «Black Jack», «21» umm nmoHToH (pontoon) mpu
UCTIONB30BaHUM 52 KapT, a B Poccun U Apyrux crpaHax OObIYHO HA3BIBAETCS KaK «OUKO» MM «21»
IIPU UCTIONIb30BaHUM 36 KapT.

B pazpaboraHHOl B JIJaHHOW IJIaBe UTPE MOXHO BMECTO 52 KapT J00aBHUTh B MPOEKT HOBBIC
36 kapT (B crydae HEOOXOOMMOCTH) WM U3 52 KapT yAAIUTh JUITHAE KAPThl, YTOOB OCTABUTH TOJIBKO
36 kapr.

I[No MeTonuKe JaHHOM I71aBbl MOKHO pa3pabaThiBaTh camble Pa3HOOOPa3Hble KAPTOUHBIE UTPHI.

Yacrs I1. MeTOIIOJIOI‘I/IH nporpaMmiupoBaHusA UCKYCCTBEHHOI'0 MHTEJIJIEKTA B CIIOP-
TUBHBIX UI'PAX C¢ PaKEeTKaMi U MAYaAMH

I'naBa 2. MeTOI(I/IKa nporpaMmMupoBaHus HCKYCCTBEHHOI'0O MHTEJUVIEKTA B UT'P€ B TCH-
HHUC AJIA UITPOKA ¢ KOMIILIOTEPOM WIM JIBYX UTPOKOB
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2.1. O01mue cBegeHns

Pa3paboTaem MeTOIMKY MPOEKTUPOBAHKS ¥ MPOrPAMMHUPOBAHMS TAKOW TUITMYHON W HIMPOKO
pacrpoCTpaHEHHOI UI'PBI, KaK UTPa B TEHHUC C MSYOM U IByMsI paKeTKaMHU.

Kpatko, cioxker urpsl 3akimouaercs B cieaymomeM. [locne crapra urpsl nossiusiercst (popma,
cripaBa Ha (popme (TouHee, B KJIMEHTKON oOnactu (hopMbl) HaxomuTcs paketka Mrpoka 1, creBa —
paketka WUrpoka 2 (no nepsomy pexumy urpsl) i Kommeiorepa B poiu Urpoka 2 (1o BTopomy
pexuMy urpbl). O0e pakeTKy MOTYT MepeMeIaThCsi TONbKO BEPTUKAIBHO. M4 TPOU3BOIBHBIM 00pa-
30M MpBITaeT B mnpejenax 2-x rpaHull (pOpMbl, OTCKAKMBas OT BEPXHEW M HUKHEW rpaHull (pOpMbI
u JByXx pakerok. IIpaBas rpanuna ¢popmsl — 310 BopoTta Urpoka 1, a neBas rpanuna (popMmsl — 310
Bopota Kommnbiotrepa B ponu Urpoka 2 mwiu camoro Mrpoka 2. Eciu Mmstd KOCHETCS JIEBOU WU IPABOM
rpaHuil (pOpMBbI, CAUTAETCS, YTO OIMH UTPOK 320U MSTY B BOPOTA JIPYyroro UrPOKa, y MPOIMYCTUBIIETO
M4 UTPOKa KOJIMUYECTBO kU3HeH (lives) ¢ TpEX yMEHbIAeTCsl Ha €IMHUILY, & MSIY CHOBA MOSIBJISAETCS
B ITPOM3BOJILHOM TOYKE (POPMBI U JIETUT B TPOM3BOJILHOM HallpaBJIEHUU.

ITo nepomy pexumy urpsl Singleplayer (Mrpoka 1 ¢ komnbloTepom), 3aJaHHOMY 10 yMOJT4a-
HUI0, Irpok 1 mpy MoMoIy KJIaBHII CO CTPeSTKaMHU TiepeMelaeT MpaBylo pakeTKy, CTapaeTcsi OTOUTh
€10 MSI4 U HE JIaTh M4y KOCHYThCSI IPABO I'PaHMLIbI (POPMBI, TAK KakK MOCIIE KakI0r0 TAKOTro KacaHUs
(mpomy1eHHOro B cBoM Bopota msa4a) Urpok 1 tepser ogHy xusHb. bonee toro, Urpok 1 gomxen
craparbcsi (10 BOBMOXKHOCTH) PAKETKOW OTOMTh MY TAKMM 00pa3oM, 4TOObI 3a0UTh €r0 B TPOTHUBO-
TOJIO’KHBIE BOPOTa. AHAJIOTMYHO nocTynaer KoMisloTep ¢ J1eBOi paKeTKOM.

ITo BrOpOoMy pexumy urpsl Multiplayer (Mrpoka 1 ¢ Urpokom 2), Urpok 1 neiicTByer Tak xe,
KaK I10 IEpBOMY pexuMy, a BOT Vrpok 2 npu nomomu kiaaBui W u S nepeMelaer JIeByIo pakeTky,
crapaeTcsi OTOMTB €10 MsIU ¥ He IaTh MsT4y KOCHYThCSI JIEBOH I'PaHUIIBI (DOPMBI, TAK KaK MOCTIe KakI0ro
TaKoOro KacaHus (TpOITyHIEHHOTO B CBOM BopoTa Mstua) Urpok 2 Tepsier ogHy KU3Hb.

B nporpamme B metozne GetlnputStates B cTpokax:

if (gamePadUp ||

keyboard.IsKeyDown (Keys. Up))
rightPaddlePosition -= moveFactorPerSecond;
if (gamePadDown ||

keyboard.IsKeyDown(Keys.Down))
MBI BUIUM, 9TO UIrpok 1 ynpapisier mpaBoi pakeTKOW MU IMOMOIIM KJIABUII CO CTPESTKaMu
Up u Down.
B metone GetlnputStates B cTpokax:

if (gamePad2Up ||

keyboard.IsKeyDown (Keys. W))
leftPaddlePosition -= moveFactorPerSecond;
if (gamePad2Down ||

keyboard.IsKeyDown (Keys. S) Il
keyboard.IsKeyDown (Keys. O))

leftPaddlePosition += moveFactorPerSecond;
MBI BUIUM, 4yTO Urpok 2 ynpasiser eBoi pakeTkon npu nomou kiasum W, S u O.
o mMepe Urpbl CKOPOCTH MEpeMENIeHHUs MsiUa YBETUYMBAETCS, & YTOJl OTCKOKA MsTya OT IPaHuI]
(bOpMBI M PaKETOK U3MEHSIETCSI, YTO MPUBOIMT K JIOCTATOUHO OBICTPOMY OKOHYAHMIO UTPHI.
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Urpa npekparaercs, Korga OIfH U3 UTPOKOB MOTepsieT Bee ku3HU. [lobeauTenem cunrtaercs
UTPOK, Y KOTOPOTO COXPAHMJIACh XOTsI ObI OJJHA KU3Hb.
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2.2. IlpaBuia urpsl

1. TTocne 3amycka Urpsl, Ha KpaHe nosipisercs popma ¢ MeHio Singleplayer, Multiplayer u Exit
(puc. 2.1). KnaBumiamu co cTpeikaMu BRIOMpaeM HYXKHYI0 KOMaHy U HakuMaeMm Kiasuiry Enter.

2. TlosiBnsieTcs mosie Urpsl, Ha KOTOPOM crpaBa Haxoautcsi cuHss (Blue) pakerka Urpoka
1, a cneBa — kpacHas (Red) pakerka Kommnblotepa B ponu Urpoka 2 (1o nepBomy pexkuMy WUIrpbl
Singleplayer) wiu Urpoka 2 (1o BTopomy pexumy urpsl Multiplayer).

Beepxy crieBa u cripaBa HaxoasTCs ABa TabIo C TpeMs KU3HsAMHU Lives B BU/ie HaUaJIbHBIX TPEX
11apoB AJIs1 ABYX UTPOKOB (puc. 2.2).

Ms14 pou3BOJIbHBIM 00Pa30M MphIraeT B mpeesiax 4-X rpaHuil (popMbl, OTCKaKMBasi OT T'PaHUII
opmbI 1 1BYX pakeTok. ITocie Kaaoro Takoro OTCKOKa MbI CIIBIIIIMM 3BYK JOOABIEHHOTO B TPOEKT
3ByKoBOTO (paitna. [TpaBas rpanuua ¢popmsl — 310 Bopota Urpoka 1, a neBast rpanuia (popmbl — 310
Bopota Urpoka 2 (umu Kommbiotepa B ponu Mrpoka 2).

XNA Pong

Singleplayer

Multiplayer
Exit

Puc. 2.1. Breidoupaem pexum urpsl Singleplayer niu Multiplayer.

87



B. A. JKapkos. «CnpaBounuk KapkoBa 1o IpOEKTHPOBAHUIO U TTPOTPAMMUPOBAHUIO0 UCKYCCTBEHHOTO MHTEIUIeKTa. Tom 3:
[TporpammvupoBanue Ha Visual C# UCKYCCTBEHHOTO MHTEJUIEKTA (ITPOIOIKEHUE 2)»

Puc. 2.2. CripaBa — paketka Mrpoka 1, cieBa — paketka Urpoka 2, M4 — B HUKHEM [IPaBOM
yriy.

3. ITlpenmonoxum, 4To Mbl BHIOpaJIM 3aJaHHBIA MO YMOJYAHWIO TEPBBI PEXUM HIPhI
Singleplayer (Mrpoka 1 ¢ komnbeiotepoM) 1 Haxanu Kjiasuiny Enter. rpok 1 nmpy noMouy KiaBuii
co crpenkamu Up u Down nepemeniaer npaBylo pakeTky, cTapaeTcst OTOUTh €10 MsI4 U He J1aTh MUy
KOCHYTbCS TPAaBOM I'PaHULIbl (DOPMBI, TaK KaK MOCJIE Kak/I0r0 TAKOro KacaHusl (IIPOITYIIIEHHOTO B CBOU
Bopota Msiya) Urpok 1 Tepsiet oiHy X&U3Hb. AHAJIOrMYHO NocTynaeT KommnbloTep ¢ J1eBoi pakeTKOM.

4. Tlpennonoxum, 4TO KJABUIIAMMU CO CTPEJKAMHM Mbl BBIOpaJM BTOPOW pPEXKUM HIPhI
Multiplayer (Urpoka 1 ¢ Urpokom 2) u Haxwim kiasuily Enter. Urpok 1 neiicTByeT Tak ke, Kak
I10 TIEPBOMY pekUMY, a BOT Mrpok 2 npu noMoiu kiasuil W 1 S nepeMeInaeT JIEBYIO PaKeTKy, cTa-
paeTcst OTOUTD €10 MY U He 1aTh MsIYYy KOCHYThCS JIEBOU I'paHuLibl (POPMBI, TaK KaK MOCIe KakI0ro
TAKOrO KacaHus (IIPOIYyLIEHHOro B CBOM BopoTa Mstua) Urpok 2 TepsieT OqHy KU3Hb.

5. Urpa npekpamiaercs, Korjaa ofivH U3 UTPOKOB MOTEPSET BCE KU3HU.

6. [TobeauTenem cuuTaeTcs UTpoK, y KOTOPOro COXPaHMIIACh XOTsI Obl OHA KU3Hb (Ha puc. 2.3 —
a10 Urpok 2 ¢ kpacHou paketkoit Red). M1 Buanm coo0ienrie Red Won. Yare Bcero, Kommbiotep
(B pormu Urpoka 2) nmodexaaer.

4. Ecnu B Wrpe y4acTBYIOT HECKOJIBKO UeJIOBEK, TO MOOEAUTEIEM CUUTAETCS TOT, Y KOro Mocie
OKOHYAHUS UT'Pbl COXPAHUJIOCH OOJIbIIIE KU3HEN.

5. ®opMy ¢ UrpoH 3aKpbIBa€M CTaHJAPTHO, IIENKas Ha Hel 3Ha4dok Close.

Ha ocHOBaHMU 3THX MPaBUJI MOXHO C(hOPMY/IMPOBATh JIpyrue MpaBuJa.

B urpe MoxHO UCIIO/IB30BATh Pa3IUYHbIE I'padpruecKre U300paxkeHHs U 3ByKOBbIE (paiisibl pas-
JIMYHBIX (POPMATOB (C BHECEHHEM COOTBETCTBYIOIIMX U3MEHEHUH B PUBEAEHHYIO JlaJiee [TPOrpamMmmy).
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Red Won

Puc. 2.3. Coo0iienue o nodeauree.
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2.3. Co3znanmne npoekra Visual Studio

B VS menkaem 3nauok New Project (wnum File, New, Project), B manenu New Project B okHe
Project types BoiOnpaem tum npoekta Visual C#, XNA Game Studio B okae Templates Bbigesnsiem
mradnon Windows Game, B okHe Name 3amuceiBaem uMst Pong2 u ménkaem OK. VS co3paér mpoekr
1 BeIBOAMT (paiin Gamel.cs ¢ TOKa3aHHBIM BbIIIIE MAOJIOHOM KOJIa.

B nanenu Solution Explorer BbinoHsieM NpaBblil LETYOK 110 UMeHH rpoekta Content, B KOH-
TeKCTHOM MeHIo BeiOnpaem Add, Existing Item, B manen Add Existing Item B okHe «Files of type»
BeiOMpaeM «All Files», B lleHTpaJIbHOM OKHe HaxoouMm (Harmpumep, B VIHTepHeTe) U ¢ HakaTou
kiaBumien Shift wim Ctrl Beigensiem Tpu He 3ByKOBbIX (paiiyia PongGame.png, PongMenu.png
u SpaceBackground. dds, n meénkaem knorky Add. Dtu ¢aitiiel 100aBIAIOTCS B MaHenb Solution
Explorer, kak mokazano Ha puc. 2.4 (caitma PongSound. xap 3mech moka He TOKHO OBITh, OH
nosiButcs nociie cozganus npoekta XACT). Eciu B manemu Solution Explorer BbinenuTh haiin
SpaceBackground. dds, To Huke B nmaHesnu Properties Mbl yBUIMM THI 3TOrO (haitna (puc. 2.5).

UroObl 100aBUTH B IPOEKT 3BYKOBBIE (haiibl, mienkaem 31a4ok Open File (n1m B MeHIO BBIOU-
paem File, Open, File), B nosiBuBieiics nanenu Open File B okne «Look in:" HaxoauMm (Haripumep,
B MlHTepHeTe) narnky co 3ByKoBbIMHU (pailiiamu (B AaHHOM nipumepe, PongBallHit. wav u PongBallLost.
wav), ¢ Haxatoi kiasuiuen Shift unm Ctrl BeiiensieM Bce 3Tv 3ByKOBBIE (Daiijibl, BBITOIHSIEM 10 HUM
MIPaBbIii ETIOK U B KOHTEKCTHOM MeHI0 BbiOnpaeM komany Kormmmposats (Copy) AJ1st KOMMPOBaHUS
9THX (haiyioB B Oyhep oOMeHa.

File Edt Wiew Refactor Project Buld Debug Data Tools Window Community Help

PeSdd@ san B+ L b Dabug = x85 * Diraw ki@ i
Gamei.cs NF 3 5oico Exporer - Png2 - 3 X

: ‘Pangl. Game1 = | * Draw GamaTime gamaTime)] =] & P E 5

s PomgSound. wap
& Spacelackground dds
o Gama oo
i Gamel.cs
(LT 4 GameThumbnail .pag
’ 1 Program.cs
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P-FEP LD 4 * Dabug = x88 = Draw "8
: Gamel.cs L
| Pang2. Gamel =] * =] & &0 m

— 3 Sehution Pangl’ (1 praject)
¥ Pong2

gamsboda Mamu:
seopBall () & i PrOpertes
s Referances
R SR =% Content
DrawIpEitan i) ; = w References

Befir el # GameThumbnail.png
L : 1 Program.cs
Background.dds File Froperies :
2l
Agzet Hame SpaceBackground
Basld Action Campile
Texture - XMA Framework | - |
= Corfent ProcesEMect - XNA Framevor
Cogry b OuAput Autcdesk FEX - XNA Frasnewerk
Fle Mame Spribe Fort Deseription - WA Frasnewerk

Teaxture - XNA Framework

Puc. 2.4. ITanens Solution Explorer. Puc. 2.5. ITanens Properties.

Teneps B 310N )¢ nanean Open File B okHe «Look in:" Haxonum Hau rpoekT Visual Studio
u B HEM narnky Content, Ha O€JIOM MOJIE [IEHTPAJILHOTO OKHA BBINOJHSIEM MPaBbIil ETUYOK U B KOH-
TEKCTHOM MeHI0 BbiOMpaeM komanay BcraButh (Paste) muist BcTaBKM 3BYKOBBIX (haitioB U3 Oydepa
oOMeHa. DTu 3ByKOBbIe (haiisibl BcTaBsATcs B manky Content Tonbko B nanean Open File, a B manenm
npoBonHMKa perteHus Solution Explorer B 31oii e nanke Content TUX 3ByKOBbIX (paidioB He OyzieT
BUJIHO.

Kparko nosicuum, uto B gaHHoi urpe ¢aitn PongBallHit. wav Oyzner Bocnpou3BOauTCs, KOraa
OyJieT MPOMCXOAUTh CTOJIKHOBEHHE Mstua ¢ pakeTkou. A ¢aiin PongBallLost. wav OyzeT BOCIpon3Bo-
JWTCS, KOTJJa UTPOK MPOITYyCKAaeT MsI4, MY IIPOJIETAET MUMO PAKETKH U MCUe3aeT ¢ (hOpMbl, a UTPOK
TepsieT OHY JKU3Hb.

Ha panHoM sTame mporpammupoBaHus NpuioxeHHus nocrpoeHue (Build, Build Solution)
u BeimonHenue (Debug, Start Without Debugging) nporpaMmsl I0JKHO POUCXOAUTH Oe3 OIHOOK,
HO 1 6e3 3ByKa. A 4TOOBI MOJYYUTh 3BYKOBOE CONPOBOXJICHUE MPUIIOKEHUS], HAM HYXKHO CO3JaTh
3BykoBo# npoekT Thna XACT B Buge aiisia popmara (.xap), Kak OIMCAHO B CIIEAYIOIEM aparpade.
CeopaurBaem wim 3akpbiBaeM Visual Studio.
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2.4. Co3zganne 3BykoBOro npoexkra XACT

[TpuBeném nomaroByo MHCTPYKLMIO co3aHusl 3ByKoBoro npoekrta tuna XACT B Buze daitna
¢opmara Audio Project wim (.xap).

1. Yroowl 3amyctuth XACT, BeiOupaem komanabl Start (ITyck), All Programs (Bce mpo-
rpammel), | Microsoft XNA Game Studio Tools, Microsoft Cross-Platform Audio Creation Tool
(XACT). IosiBnsiercs nmokazanHas panee naneiab Microsoft Cross-Platform Audio Creation Tool
(XACT) v.2.0 (Windows).

2. B menio File Beioupaem New Project. [TosiBsiercst manens New Project Path. B atoit nanenu
B okHe «[lanka:" Haxoqum B mipoekTte Visual Studio nmanky Content, B okHe «Mwms paiina:" 3anmuchl-
BaeM Jmodoe ums, Haripumep, PongSound n ménkaem kaonky Coxpanuts (Save), puc. 2.6. OTmeTm,
YTO €C/M B 9TOW MaHe M B okHe «Tun cpaitna:" Mel BeiOepéM crpoky All Files, To yBUIUM Takxe
¥ 100aBJIEHHbIE HAMH B 3Ty TIAINIKy 3BYKOBbIE (DaIIIBI.

New Project Path

Oanka: |1'_J"¢QH1EI'I1 L] =B llff' FEw
bin
Henssiwe | —ODj
OOKYMEHTH
Patouwi ctan
Mow poKyMEHTRI
Mo komneoTep
Cetesoe
OKPYEBHAR
WmA padna: |PnngSuund _:_J | CogpaHiTe |
Jun daAna: |F‘mja ct Files (" xap;” xwp) ;J Otmena ;
|
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|0Tl{pthb R

—

Oanka: |._;'Cc‘n1en1 E = B ¥ o~

b <bin
Hensevwe | —ODj
nokymenTel  I\Win

[_3 < Xbox
e e tG L - PongBallHit

@lpongBallLost
-~

Mow poKyMEHTRI

-

58

Mot koMnsiaTep

Cetesoe

OEpYEaHAS

WmA padna: |F‘nn gBallHit _:J QTKpETE |
Ivn pamnos: |54:rund Files (" wav.".aif" aiff) ﬂ Otmena

Puc. 2.6. B npoekte VS B nmanke Content 3anuceiBaem nums. Puc. 2.7. Boinensem gaiin.

B manenu Microsoft Cross-Platform Audio Creation Tool (XACT) v.2.0 (Windows) BMecTO
cioB New Project nosiBiisieTcs 3anucaHHoe HaMH UM (paitia.

3. B menio Wave Banks Beioupaem komanay New Wave Bank. B nanemn XACT B rieHTpaibHOM
OKHe MosiBIseTcs naHenab Wave Bank.

B menio Sound Banks BeiOnpaem komanay New Sound Bank. B nanenu XACT B neHTpaibHOM
OKHe nosiBiisercs natenasb Sound Bank.

Pazmemaem stu e manenn Wave Bank u Sound Bank B nentpanibHoM nanenu XACT Tak,
Kak HaMm yznoOHo. [Ipu memuke 1o J000i U3 9TUX MaHened, B HikHeM JieBoM yriny nanenn XACT
MOSABJIAIOTCA NTapaMeTphbl COOTBETCTBYIOLIEN NTaHenu Wave Bank wim Sound Bank.

4. BhInonHseM NpaBblil EeT40K Ha OestoM mnosie naHenu Wave Bank U B KOHTEKCTHOM MEHIO
BbIOMpaeM komanay Insert Wave File (s).

B nosiBuBmieiicss manen OTkpbiTh (Open) npoBepsieM, 4ToObl B OkHe «[lanka:" Oputa manka
Content (ec/v 3TOM MarKu B OKHE HET, TO HAXO/UM ee), BbIJIEJISIEM MepPBbIii J0OABJICHHbII HAMU 3BY-
KOBOU (pai (puc. 2.7) n menkaeM KHONKY OTKpbITh. [laHens OTKpPBITh 3aKpbIBAaeTCS, a ITOT (haiil
nosiBiisiercs B na"eau Wave Bank (co Bcemu 3ariojlTHEHHBIMU CBOMCTBAMU).

AHaJIOrMYHO BBHINIOJHSIEM NIPaBbIH IIETYOK Ha OesioM nosie naHenu Wave Bank, B KoHTeKCTHOM
MeHI0 BeiOMpaeM komanny Insert Wave File (s), B manenn OTKpBITh BblziensieM BTopoid aiin Lost.
wav U IENKaeM KHOIKY OTKpbITh. ITOT (hail nossisAeTcs B nanenu Wave Bank.

Ha pucynke B okHe «Tun ¢paityios:" BUHO, Kakoro (popmara 3ByKOBBIE (hailIbl OLAEPKUBAET
XNA, a nmenno: Sound Files (*.wav, *.aif, *.aiff).

5. B manenn Wave Bank cHauana BeiziesisieM yKa3aresieM MbIIIY Bce JOOABJIeHHbIE HAMH 3BYKO-
BbI€ (pallJIbl, 3aTEM 3aXBaTBIBAEM MX YKa3aTeJIEM MBIIIY U IIEpeHOCHM B IaHenb Sound Bank, Tounee,
B HWJKHIOIO JIEBYIO 4acTb co cBokictBoM Cue Name. D11 (paidsibl NOABIAIOTCA B ABYX JIEBBIX OKHaX
nanenu Sound Bank. ITI€nkaem no ¢paitnam, B AByX ITPaBbIX OKHAX MOSIBIISAETCA HH(pOpMauus o ¢au-
Jlax.
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~"PongSound - Microsoft Cross-Platform y— EIX

File Edit View Wave Banks Sound Banks Global Settings Audition
Window Help
GAaE x| sEH BA02=E1- BECON 2 E
= W PongSound
= & Wave Banks ®Wave Bank (W... - O X
= &' Sound Banks MName PC Fommat | PC Compressed | PC Rat
EFC: Sound Bank i PongBallHit 63500 PCM 63 500 100%
ok Categories IF‘nngBaIILasl 35370 PCM 35370 100%
f# Default
88 Music
- ﬂ Variables
= @ Global

© SpeedOfSound
= 4 Cue Instance
© Distance
©Q DopplerPitchScalar
© MumCuelnstances
© OrientationAngle
L' RPC Presets
=4 DSP Effect Path Presets
&' Global
%) Compression Presets
W Session Windows

[ General ]
MName
[PongBallHit |
Notes Bal =& Play Wave
ol |H t t =
| |; }PongBallLost Default 4 PongBallHit (100%)
Category - |
|Defautt Ea 74— laal
.. Mixing ~Looping _Cua MName | Notes | Sound Name | Play Probability | Note|
Volu  Pitch Priorit | LoopCow . |=]PongBallHit [JPongBallHit 100%
[-12.0] [o00] [0 | E =) PongBallLost
T Dlinfinite
g s
[E Fiay Rele
[ Vol Pitch !'ﬂpiv - 1 | | | ] .vl
£ 1] | ﬂ £ l i | >

Puc. 2.8. ITanenas Microsoft Cross-Platform Audio Creation Tool (XACT) v.2.0 (Windows).
6. BoiObupaem MeH0o View u yOexaaeMcsi B TOM, YTO MO YMOTYaHMIO (PJIaKOK YCTAaHOBJIEH

B KoMaHie View Windows Property (eciiu He Tak, TO AejlaeM Tak).
7. CrangaptHo coxpansieM 3akoHueHHbI poekT XACT (File, Save Project), puc. 2.8.
8. 3akpbiBaem 310T npoekT XACT, menkas 3na4dok Close (uum File, Exit).
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[TporpammupoBanue Ha Visual C# MCKyCCTBEHHOTO MHTEIUIEKTA (TIPOIOJIKEHHE 2)»

9. OTkpbIBaeM (ecm Mbl €ro 3aKpbuin) Haill mpoekT Visual Studio u nanky Content (110 cxeme
File, Open, File). MBI yBua#Mm, 4TO B 3TOH MaIlke Kpome T00aBJICHHBIX HAMU 3BYKOBBIX (halJIOB HAXO-
JSATCSI aBTOMATUYECKH JOOABJICHHBIE CUCTEMOH JIBe TycThie marnku Win u Xbox U, IIaBHOE, CO3/1aH-
HBIIT HamMu 3BYKOBOH 1poekT Tuna XACT ¢ 3anvicaHHbIM HAMU IMEHEM U C aBTOMATUYeCKH 100aBJIeH-
HBIM pacipenyeM (.xap). B pacumpenu (.xap) ABe mocieaHue OyKBbI SIBJISIOTCS IEPBHIMU OyKBaM
cioB Audio Project (3BykoBOW IIPOEKT).

[TpoBepsiem, uToOBI cO3aaHHbI Hamu (aii (.xap) ObuT BUAeH U B manke Content manenu Open
File, n o6s3aTenibHO B 3TOM ke nanke Content B TaHeIM MPOBOIHUKA perreHus Solution Explorer.

10. Ecim aTOTO HET, TO MoCcTymnaeM clieayommm oopasoM. B manemu Solution Explorer Boimosn-
HsIEM TIPaBBIA IIETYOK MO UMeHH mpoekTa Content, B KOHTEKCTHOM MeHIo BbiOnpaeM Add, Existing
Item, B manenn Add Existing Item B okHe «Files of type» BeiOupaem «All Files», B okHe «Look in:"
HaxonuM nanky Content janHoro npoekta Visual Studio, B IIEHTpabHOM OKHE BBIJEJISIEM CO3/1aH-
HBII HaMU (paiin (.xap), 1 menkaem KHoNKy Add (mim aBask/apl IIETKaeM 1o UMeHH (paitia). B manenu
Solution Explorer B nanke Audio JOT:KeH MOSIBUTHCS CO3/IaHHBIN Hamu paitit (.xap).

OxkonuarenbHO, B Haiiem npoekte Visual Studio B manke Content nmanesm Open File (koto-
pas nosiBisiercst nocne File, Open, File) momkHbl ObITh Manku U (aiiiel, MOKa3aHHbIE HA puc. 2.9.
A B narnike Content mpoBogHHKa pemeHust Solution Explorer o/mkHbI OBITh AKX U (paiisibl, TOKa-
3aHHBIE HA IPUBEIEHHOM BBbIIIIE PUCYHKE.

Puc. 2.9. ITanens Open File.

Look in: = Content ~| @ -CA 2 & - Tools™
- Shin
L"j =obj
Desktop SWin
2¥box
= = Content.contentproj
MyProjects | _PongBallHit
) “IpongBallLost
1 JPangGame
']J;! =l pongMenu
My Computer = *PongSound
#5paceBackground.dds
File name: -

Ha mo6om starnie pazpadotku garHoro rpoekta XACT mbl Moxem 6o coxpanuts (File, Save
Project), 160 He coxpaHATh (eCiy AOMYCTHIN OMIMOKH) MPOeKT U 3aKkpbiTh XACT. A 3atem cHOBa
3armyctuTh XACT u OTKpBITH Hall MpOEKT No cranaaptHou cxeme: File, Open Project, B nanenu
OTKpBITH BBIAEIAEM CO3AAHHBIM HaMU (pail IpoekTa popMmara (.xap) U menkaeM KHONKY OTKpbITh
(60 qBak bl METKAEM 110 UMEHH 3TOoro (paiina). 3aTeM OBaKIbl MIETKAeM B JUPEKTOPUH MTPOEKTA
XACT no Bropomy umenn Wave Bank 1 TeM caMbIM OTKpbIBaeéM BOJTHOBOM OaHK, JABaXIbI IIETKAEM
B IMpeKTOpHHY 1o BTopoMy nmenu Sound Bank u Tem caMbIM OTKpbIBaeM 3ByKOBO# OaHK. B o0onx
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9THX OaHKaxX Mbl YBUIUM J00aBJIeHHbIE HAMU 3BYKOBBIE (paiinibl. [lasiee Mbl MOKEM peJaKTUPOBATh
9TOT IPOECKT, COXpPaHATh, U BCE HAIlIKM U3MCHCHUA 6y,[lyT YUTECHBI I[TPU BBITIOJIHEHWUU TPHUJIOKCHUA.
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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