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BBenenue

KoMmnproTepHbie UTPBI — 3TO ¢ KaXKIBIM I'OJJOM HaOUPAIOIIU OOIBIIYIO
IIOITYJIIPHOCTH BUJI PA3BIICUCHUM, B3aUMOACHCTBUE C KOTOPBIM IIPOUCXOAUT IIpU
IIOMOIIA COOTBETCTBYIOIIUX JJIEKTPOHHBIX YCTPOUCTB. 110 nanusiM Newzoo, Ha
CErOJHSAIIHUIA MOMEHT B BUJCOUTPBI UTPAOT OKOJIO 3 MHJIITMAPIOB YEJIOBEK.

JlaHHast BbIyCKHAsl KBAIM(PUKALIMOHHAsA paboTa MpeIcTaBIIseT cooon
KOMITJIEKCHBIN TTPOEKT, OXBATHIBAIOIIUN PA3IMYHbIC HATIPABJICHUS pa3pabOTKU
POrpaMMHOro oOecreyeHus!, BKJII0UaeT B ¢e0s1 BCe OCHOBHBIE aCIEKThl CO3/IaHuUs
KOMIIBIOTEPHBIX UTP U ABJIAETCS MIPOAYKTOM UHAYCTPUU KOMIIBIOTEPHBIX Pa3BIICUCHUM.

AKTYaJIbHOCTD BBITYCKHOW KBIM(DUKAIIMOHHONM pabOThI 3aKIII0UAETCS B
noTpeOHOCTH 00JbIIOro KoaudyecTBa IT-criennanucToB, 3aHUMAOIIUXCS CO3/JTaHUEM
KOMIBIOTEPHBIX UTP, TOCKOJBKY IMOCTENEHHO pa3padoTKa Kax /10 BUICOUTPHI
CTAaHOBUTCS MACIITAOHBIM MTPOIIECCOM.

IIpeamerom ucciaenoBanus spisercs Godot Engine — o1MH U3 HOBBIX UTPOBBIX
JBUKKOB, KOTOPBII IMEET OOJIbIINE MEPCTIEKTUBBI Pa3BUTHUS OJarogaps cBoeil
JIOCTYITHOCTH.

Teopernueckasi 3HAYMMOCTD 3aKJIFOYAETCS B BO3MOKHOCTH HAYMHAKOIIUM
pa3paboTurKaMm JIETKO CTaTh YaCThIO UTPOTPOMA OJIaroapsi M3y4eHUI0 JaHHOTO
MHCTPYMEHTApUS.

IIpakTHyeckasi 3HAYMMOCTD 3aKJITIOYACTCSA B IEPCIIEKTUBE PA3BUTHUS TAHHOTO
HanpasyieHus B Poccurickon @denepannu ¢ UENIbI0 CO30aHUsI KOHKYPEHIIMA HA MUPOBOM
pbiHKE [ T-T€XHOJIOTHI M BHEAPEHUS] OTEUYECTBEHHBIX UJIEH B UTPOBYIO UHIAYCTPHUIO.

IeabI0 BeIMyCKHOM KBaTM(UKAITMOHHON PabOTHI cTaja pa3padoTka
JEMOHCTPALIMOHHON BEPCUU KOMIIBIOTEPHOM UTPBI € MOMOIIIbI0 HHCTpyMeHTapusi Godot
Engine.

JUis JOCTHKEHMSI TIOCTABJICHHOM 11e7TM HEOOXO0AMMO PELIUTh CASAYIOIIUE 3aJaUH:

1. [detanbHO nMpopaboTaTh CIOXKET U MEPCOHAKEN KOMIIBIOTEPHOUN UTPBHI.

2. IIponymMarts ueto, Kak Urpa JA0JAKHA MPOXOJUTHCS U Ha KaKue ypOBHU (TJIaBbl,

MHUCCHH) OHa OyJIET pa3/eieHa.



3. Pa3zpaboraTh Au3aiiH NEPCOHAXKENU U OKPY>KEHUS, 3ByKOBbIE 3PPEKTHI.

4. Peanu3oBaTh HUACHU UI'PBI C ITIOMOIIBIO UT'POBOT'O IBUKKA.

Pe3ybTaTom GakanaBpCcKOW BbIITYCKHON KBaJM(UKALIMOHHONW paOOThI SBISETCS
rOTOBAas IEMOHCTPALMOHHASI BEPCHUSI KOMIIBIOTEPHOM UTPBI, pa3paboTaHHas IPU
nomoum nacrpyMentapus Godot Engine.

Crpykrypa 6akajJaBpCKOi BbINIYCKHON KBAJIN(PUKAMOHHON padoThl.
BrimyckHas kBanudukamoHHasi paboTa COCTOUT U3 BBEICHUS, ABYX IJIaB, 3aKIIOYCHUS

U CITUCKA JTUTEPATYPHI.



Introduction

Computer games are a type of entertainment that is becoming increasingly
popular every year and is interacted with using appropriate electronic devices.

This final qualifying work is a comprehensive project covering various areas of
software development, includes all the main aspects of creating computer games and is
a product of the computer entertainment industry.

The relevance of the final qualifying work lies in the need for a large number of
IT specialists involved in the creation of computer games, since gradually the
development of each video game becomes a large-scale process.

The subject of the study is the Godot Engine, one of the new game engines that
has more development prospects due to its accessibility.

The theoretical significance lies in the ability for novice developers to easily
become part of the gaming industry by studying this toolkit.

The practical significance lies in the prospects for the development of this area
in the Russian Federation with the aim of creating competition in the global IT
technology market and introducing domestic ideas into the gaming industry.

The goal of the final qualifying work is the development of the demo version of
the computer game using the Godot Engine tools.

To achieve this goal, it is necessary to solve the following tasks:

1. Work out in detail the plot and characters of the computer game.

2. Think over an idea of how the game should be played and into what levels

(chapters, missions) it will be divided.
3. Develop character and environment design, sound effects.

4. Implement game ideas using a game engine.

The result of the final qualifying work is the demo version of the computer game
developed using the Godot Engine tools.
Structure of final qualifying work. The final qualifying work consists of an

introduction, two chapters, a conclusion and a list of references.
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I'naBa 1. Teopusi urpoBoii paspadéoTku

1.1. HUcropusi pa3BUTHS HHAYCTPUHU BUACOUTP

KomnproTepHbie UTPBI 32 HECKOJIBKO AECATUIIETUN CMOTJIN CTaTh HEOThEMIIEMOU
YacThIO 10CYTa JJIsi OTPOMHOIO KOJIMYECTBA Jt01eH. JlaHHBIA BUJ PA3BICUYCHU aKTUBHO
HayvaJs 3apoXAaThbCs B cepenune XX BEKa, B IIEpUOJ T0ciie BTopoili MUPOBOM BOMHBI.

[TepBonpuurHamMu NOSBJICHUS T€MMEBA MPUHSITO CUUTAThH JIBA 3HAMEHATEIbHBIX
COOBITHSL, TPOU3OMIECIINX B TOT IPOMEXKYTOK BpeMeHu. 14 ¢deBpais 1946 roga Obun
MPOM3BENIEH NIEPBBIN B MUpE nporpammupyeMbiid komibiotep — ENIAC [12, ctp. 146].
He3zanounro nmocine storo, B 1948 roay, Opuranckumu MareMatukamu J[3BUiomM
YemnepHoyHoMm 1 AnanoM TriopuHToM ObUT pa3paboTaH aaropuT™M MpOrpaMMbl
Turochamp, KOTOpBIN MOT TO3BOJIUTH UCKYCCTBEHHOMY MHTEJIEKTY OOEIUTD
peanbHOro yenaoBeka B maxmarax. OJHaKo TEXHOJIOTUSIM TE€X BPEMEH HE yaBajoCh
BOCIIPOU3BECTHU 3Ty CIIOKHYIO HHCTPYKLHIO.

HecMoTps Ha Heyady SKCIIEpUMEHTA, JaHHOE UCCIEA0BAaHUE MOTHBUPOBAJIO
JIPYTUX YYEHBIX MPOAOJIKATH Pa3BUTHE B HAIIPABIECHUU pa3pabOTKU HUPPOBBIX UTD.
OnHuM U3 NepBbIX YCHEUIHBIX TPUMEPOB B 3TOM 001acTH siBisieTcss Spacewar! —
KOCMUYECKU CUMYJISITOP, pa3paboTaHHbIN cTyaeHTaMu MaccadyceTcKoro
TEXHOJIOTMYECKOTO UHCTUTYTA B 1961 rony. [IpaBuiia urpel 3akiir04aroTCs B
CJIEMYIOIIEM: JIBa yYaCTHHUKA OepyT Ha ce0s pOJib KOCMHUUECKHX KOpaOJiel U 1eih
KQXXJI0T0 — YHUUYTOXKUThH CBOETO OINIOHEHTA, YBOPAYUBASICh OT BPAKECKUX CHAPSIIOB

BOKpPYT 3Be3/bl B lIeHTpe 3kpana (Pucynok 1.1).



Pucynok 1.1. U300pakenue Bugeonrpsl Spacewar!

C Tex mop BUIACOUTPHI HAUAIH COBEPILIEHCTBOBATHCS C MAKCHMAIIbHOM
3¢ dekTuBHOCTHIO. [1oSBIIINCH 0COOBIE NIEKTPOHHBIE JI€BANCHI, CIICUATU3UPYIOLTHECS
Ha paboTe MHTEPAKTUBHBIX pa3BiIeYCHUN — UTPOBBIE MTpUCTaBKu [19, cTp. 248].
OCHOBOIOJIOKHUKOM TIOJTOOHOTO THITa 000PYAOBAHUS ABIISETCS KOMMEpUYECKast
BUJICOUTPOBasi CUCTEMA JUIsl TOMAILIHEro Ucnoiab3oBaHus Magnavox Odyssey (PucyHox
1.2). ITo3xe TEXHOJIOTUH TaHHBIX CUCTEM CTAJIM aJallTUPOBATHCS ISl IEPCOHAIBHBIX

KOMIIBIOTEPOB.

Pucynok 1.2. IlepBas B Mupe urponast KoHcoIb Magnavox Odyssey U 3amyliieHHast Ha He

BUPTYaJbHas UTPa B MUHT-TIOHT
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bnarogaps cTpeMHUTENbHOMY MPOrpeccy TeUMIEBEIONMEHT MOITYYHII IIUPOKOE
pacnpocTpaHeHue, anmapaTHoe o0ecrieueHue cTano 0ojiee YHUBEPCAIbHbIM, a
IPOU3BOJCTBO UIP 3aMETHO YIPOCTHIOCH. [10SBUIOCH MOHSTHE UTPOBBIX JIBUKKOB:
€ClIi B PaHHHUE TOJbl KaXK1asi BUICOUTpa MPeACTaBIIsIa COO0N YHUKAIBHYIO
IPOrPaAMMHYIO CYIIHOCTb, TO € OsIBIEHUEM B 1990-€ ro/ibl HOBOrO KIIFOUEBOT'O
MHCTPYMEHTA pa3pabOTYNKU UMETIH BO3MOYKHOCTb CO37aBaTh UTPbI-KJIOHbI — IIPOEKTHI,
oOnanaronue NISHTUIHONH OCHOBO [5, cTp. 1888]. OHUM U3 paHHHUX TaKUX MIPUMEPOB
ABJIsIETCA 1IyTep oT nepBoro juia «Heretic» (Pucynok 1.3), co3naHHbIi ¢ MOMOIIBIO
unctpymenrtapus id Tech 1 u o6nanaromumii HapaboTKaMu KOMITbIOTEPHOU UTPbI

«Doomy (PucyHnok 1.4).

Pucynoxk 1.3. U3o0paxenue Buneourpsl «Hereticy
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Pucynoxk 1.4. N3o00paxenue Buneourpsl «Doomy»



1.2. CrpyKTypa KOMIOBHTEPHBIX TP

OCHOBHOE OTJIMYHE MPOEKTOB, CBA3AHHBIX C pa3pabOTKON BUIACOUTD, OT APYTHX B
obyacTu HHGOPMAITMOHHBIX TEXHOJIOTHH 3aKIIF0YAETCS B TOM, YTO PE3YJIbTAT JOJKEH
repeIaTh MOJIb30BATEII0 YHUKAIBHBIN OMBIT [8, cTp. 92].

JIJIst yCrenHoro TOCTHKEHUST JAaHHOU 1IeTTH OJTHOM pabOThI TPOTPaMMHUCTOB
OKa)KeTCsl HEAOCTAaTOYHO. B co31aHuu urpbl MOTyT NPUHUMATh YYaCTUE MPEICTABUTENIN
HIMPOKOTO CIEKTPa CIEUUAIIBHOCTEN

® XYOOXHUKMK;

® aHMMATOPbI;

® nucaTenu;

® MaTeMaTUuKu;

® KOMMO3NUTOPbI;

e 3BYKOBble AM3aNHEpPDI;

® MapKeTosoru.

Crrucok MOeT BKIIIOUYaTh B ce0s1 Aake Mpodeccuu, KOTOphIe Ha MEPBBINA B3I
HE UMEIOT HUYETo 00IEro ¢ OMUCAaHHOM edaTeNbHOCThI0. Hanpumep, ymenus
APXUTEKTOPOB MO3BOJIAT AETAIBHO CIIPOEKTUPOBATH COOPYKEHUS BUPTYAJIBHBIX MUPOB;
3HAHUS AHTPOIOJIOTUN U IICUXOJIOTUH J1a1yT MOHATh, KAKHE DJIEMEHTHI CO3aBaeMOn
KOMITBIOTEPHOU UTPHI MOTYT YAOBJIETBOPUTH T€MMEPOB; HABBIKU AKTEPCKOIO
MacTepCTBa CMOTYT JIy4IlI€ IIOrPY3UTh UTPOKOB B CHOXKET ITPOEKTA U 3aCTABUTH UX
MIPOHUKHYTHCS NIEPEKUBAHUSAMH IIaBHBIX repoes [ 15, ctp. 19-22].

OpaHako caMbIM IJIaBHBIM CBS3YIOIIMM 3BE€HOM UTPOBOM pa3pabOTKU SBIISAETCS
reiimaun3zaiinep. ITo CenuaiIucT, 00JaAatoIil OCHOBHBIMU KaY€CTBAMH YIIOMSIHYTBIX
panee npodeccuii. [Ipu 3TOM OH UMEET OTHOCUTENBHO JPYTUX YJICHOB KOMaHbI
HauOoJsiee BaKHBIE 3a/1a4l: 00bETUHUTH YCUIIUS YHaCTHUKOB Pa3pabOTKH, TOCTUYb
rapMOHHUU MEXKIY UCTIOJIHUTENSIMU, U31ATEIIEM U LIENEBOM ayIUTOPUEN, U CO31aTh UTPY,
KOTOpasi MO3BOJIUT JIFOASM ITOIYYUTH ONPEAEIEHHBIN ONBIT C IIOMOILIBIO PA3JIUYHBIX

COCTaBJIAIOIIUX JaHHOT'O ITPOJAYKTA.
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HI/I(prBBIC Ppa3BIICUCHHA COCTOAT U3 LICTI)IpéX Ba’XHBIX KOMIIOHCHTOB!

1) UrpoBaa mexaHWKa

OTnM4UTENEHON YePTON KOMIIBIOTEPHBIX UI'P OTHOCHUTEIIBHO APYTUX CPENCTB IS
MOJTyY€HUs OTbITa (HarpuMep, GUIbMOB WM KHHT) SIBJISIETCS HHTEPAKTUBHOCTD,
KOTOpasi JocTUraercs onarogaps JaHHOM cocrasistouieil. Korna nonp3oBarens ¢
IIOMOIIBIO ONPEACIIEHHBIX MAHUILYJIATOPOB JAET KOHKPETHBIE KOMaHAbI JCHCTBYOLIUM
JMIaM, PacIOIOXKEHHBIX Ha SKpaHe MOHUTOpPA, TEJIEBU30pa WIH JakKe MOOUILHOTO
YCTPOICTBA, 3TO CIOCOOCTBYET MaKCUMaJIbHOMY MOIPY>KEHUIO B COOBITHUS
BUPTYaJbHOIO MUpPA U MO3BOJISIET FeiiMepy MOUyBCTBOBAThH CE0s MX aKTUBHBIM
YYaCTHHUKOM.

2) Uctopus

MHorue o1 omruO0YHO MOJIAraroT, YTO JAHHBIN JIEMEHT SIBISICTCS CaMbIM
HE00s13aTeILHBIM JIJIs1 TPOCKTOB aHHOTO TuMa. OHAKO UMEHHO OJarojapsi HATUYHUIO
MCTOPHUH UTPOK MOKET aKTUBHO BOBJIEUBCS B UTpOBOM npouecc [15, ctp. 81]. IIpuBeaém
npuMep: crparernyeckas urpa «This is The Police» oT 6enopycckoit komnaHuu
Weappy Studio moBecTByeT 0 HEMosogoMm mmede nonunun Jxeke boiine, koToporo
gepes MoJIro/ia COOMPArOTCs OTHPABUTH B OTCTaBKY. L{enb rimaBHOTO repost — 3apaboTaTh
B TEUEHHE ITOT0 MEPHO/Ia MOIMUIITMOHA T0IapOB JIFOOBIMU criocoOamu. [1o100HbII
CUHOTICIC MOTUBHUPYET MOJIb30BATEIIs YCIEITHO BBHITIOJIHATH MIOCTABICHHYIO 33/1auy U
MIPOWTH UTPY TTOJTHOCTBIO, YTOOBI Y3HATh, YeM 3aKOHUYHMTCS CFOXKET M JIJIS YEeTO
MPOTArOHUCTY HYyKHa ObLIa TaHHAS CyMMa JICHET.

3) XyAo»KecTBeHHbIN CTU/b

BcenenHas BUA€OUrpsl HE OTPaHUYMBAETCS JIMILB OAHOU HcTopreil. UToOBI
UTPOKY IOBEPUTH B IPOUCXOJIALIEE HA DKpaHe, HE0OOX0uMa BU3yallbHas
COCTaBJISIONIAs], COOTBETCTBYIOIIAs IOBECTBOBaHUIO. B ynomsinyToit panee urpe «This
is The Police» ocHOBHYIO 4acTh JUCILIES 3aHUMAET MaKeT KapThl KPUMHUHAJIBHOTO
ropona ®pubdypr, KOTOPbIM HACKIIIEH TEMHO-CEPBIMU JAETAISIMH — TAKOE IBETOBOE
pelleHre I03BoJIsIET TPAaMOTHO MepeaaTh aTMocdepy MpayHoro croxkera. Kpome Toro,

HIKHIOIO YacTh UHTep(elica 3aHuMaeT padoTarolil B KOHKPETHYIO CMEHY 0TS
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MOJIULIMK: BCE MPEICTABUTENN UMEET KapTOUuKy co cBouM obinuneM (Pucynok 1.5). 3to
npuIa€T KaXKIOMY WICHY Ballleld KOMaHIbl HHIWBUY aTbHOCTH, M 3aCTaBIISICT
M0JIb30BAaTENs IEHCTBOBAThH 00Jiee OCTOPOKHO MPU OTIPABKE UCIIOJIHUTENEH Ha

OITaCHBIC BBI3OBHI.

[enb 4, 14:47 ﬂ
Bbl30BbI COOBLUEHHA

CMEHAB Wions 18
i i

Kpayse CTIELIHAS

el el

Pucynok 1.5. Uzo0paxkenue Buaeonrpsl «This is The Police»

JlaHHBI KOMIIOHEHT UTPOBOM CTPYKTYPhI TAK)KE BKJIIOUAET B ce0sl 3BYKOBOE U
MY3BIKaIbHOE CONPOBOKAEHUE. [[0CTOSHHOE 3ByYaHrEe CHPEH OTIIPABUBIIMXCS Ha
3aJlaHus TOJUIEHCKUX MalllMH U UTparoiuil Ha GoHe aka3 B ctuie 50-X roJ1oB B
MOJIHOM Mepe COCOOCTBYIOT UTPOKAM MPEACTABUTh CE0sl B POJIU MOKUIIOTO
Ha4yaJbHUKA IOJIMLENCKOrO AeNapTaMEHTa, HaXOASAIErocsl Ha TPAHU OTCTABKH.

4) TexHonorus

YeTBEPTHIN AIEMEHT, POPMUPYIOLINI KOMITBIOTEPHYIO UTPY, SBISETCS
Maji03aMETHBIM Il KOHEYHOTO MOJIb30BaTeNs, HO IIPU ATOM TAKKE UTPAET
HEMAJIOBAKHYIO POJIb JUIs IOJIyYEHUsI UM HOBOTO OnbITa. IHHOBalMOHHBIE
MHCTPYMEHTHI JIJIs1 CO3/1aHUsI BUJICOUTD, a TAKXKE COBPEMEHHOE 000pY1I0BaHUE,
npeIHa3HauYeHHOE JJIs UX 3alyCKa, MOTYT MPEA0CTaBUTh pa3padoTUNKaM OOIIMPHBIE

BO3MOXHOCTHU IJIA pCain3all 3ayMaHHbIX UTPOBbBIX MCXaHHUK U SaBJ'IeKaIOH_Ieﬁ
12



M0/Ia4¥ UCTOPUHU C TTIOMOILBIO MPOABUHYTON IPaQUKU U BHICOKOKAYECTBEHHBIX
3BYKOBBIX 2(h(PEKTOB.

TeXHOTOTUYHOCTh UTPHI 3aBUCUT OT IIATHOPMBI, HA KOTOPYIO OHA OyIeT
BhITTyIIeHa [9, cTp. 1]. [IpoekThl, co3maHHbIC /1711 BEO-CAUTOB I MOOMIIBHBIX
YCTPOWCTB, SABJIIIOTCS IPUMUTUBHBIMU C TOYKH 3PEHUS KAXKIOM UTPOBOMU
cocTaBisitonieil. IrpoBbie KOHCOJIM U MEPCOHATBLHBIE KOMIIBIOTEPHI TPEAHA3HAUYCHBI JJISI
KPYITHOMACIITAaOHBIX UTP, XOTSI MOTYT TaK)Ke BKJIFOYATh B ce0s 1 00jIee MPOCThIe
paspabotku. J{ns [1K xapakTepHbl cucTeMHbBIE TPeOOBAaHUS — CITUCOK COCTABJISIFOIITUX
arrmapaTHoOro o0ecrneueHus, HeOOXOAUMBIX JJIs MOJAEP KaHUs TPABUIIBHON paOOThI

npuinoxenus (PucyHnok 1.6).

CuctemMHble TpeboBaHKA s & 0O
MWHHMANLHEIE CHCTEMHBIE TREBDBAHKWA: PekomeHOyeMblE CUCTEMHEIE TPEBOBAHMA:
Cuctema: Windows XP /Vista /7 /8 /10 Windows 10

Mpoueccop: Dual Core CPU Processor: Quad Core CPU

[MamaTe: 2 GB RAM 4 GB RAM

[padmka: Geforce 7800,AMD HD 4600,Intel GeForce 560 or higher, AMD Radeon HD

HD3000 or similiar, AMD HD 4600, Intel 5800 or higher
HD3000 or similiar

DirectX: Version 9.0 Version 11

MecTo Ha 5 GB available space 5 GB available space
JMCHE:

3ByK: DirectX compatible DirectX compatible

Pucynok 1.6. Cuctemusie TpeboBanus it Bugeourps! « This is The Police»
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1.3. OcHoOBHBbIEC NIPUHIUIIBI PA00THI HTPOBBIX IBHKKOB

Jpyrum cyiecTBeHHbIM (haKTOPOM, BIMSIFOIIUM Ha TEXHOJIOTUYHOCTh
KOMIBIOTEPHBIX UTD, SBJSIOTCS UTPOBBIE ABMXKKH, HA KOTOPBIX OHU pa3padaThIBAIOTCS.

JlaHHbIe UHCTPYMEHTAPUH CYIIECTBEHHO YIIPOILAIOT MPOU3BOJICTBO BUACOUTP U
MIPEICTABIISIOT U3 ce0s1 HAOOPBI OMOIMOTEK, KOTOPBIE MTOIIEPKUBAIOT PAOOTY C
rpaduueckoil, 3ByKOBOH U (PU3NYECKOM COCTABIIAIONIEH CO3/1aBA€MOT0 IPOAYKTA,
YIPABJICHUEM C MIOMOIIbIO YCTPONCTB BBOJIa JAHHBIX, HICKYCCTBEHHBIM UHTEIUIEKTOM,
uHTep(dericom, a TakKe CEeTeBBIMU dlIeMeHTaMH |5, cTp. 1888].

KoncTpynpoBanue UrpoBbIX ABHKKOB — CJIIOKHBIA M TPYIOEMKHI TTpoIIeCC,
TPeOYIOIINA BICOKUX OIOXKETOB U y4aCTHE BHICOKOKBATM(PUIIUPOBAHHBIX
CHEIHAIMCTOB B 00siacTu nporpammupoBanus. Jlo cepeaunst 2000-x rogos
MPUCYTCTBHE JIAaHHOT'O ATana pa3padoTKU ObLIO 3a4acTyI0 paclpoCTPaHEHHBIM
SBJIGHUEM CPEJU TeiMIEeBENIONEPOB, MOCKOIBKY B TOT MEPUO]] IPUOOpETEHNE
CTOPOHHHUX JIMLIEH3UN UMEJIO OTPOMHYIO CTOUMOCTb.

Tak, ns coznanus Buneourpsl Mafia: The City of Lost Heaven uemnickoit
crynueii [llusion Softworks 6611 paspadoran uactpymentapuii LS3D Engine.
OTAMYUTENEHBIMU 3JIEMEHTAMH JJAHHOTO TPOTPAMMHOT0 00ecriedeHus! SIBIISITUCH
HOJIIEPKKA JTUHAMHUYECKUX TEHEH U TEKCTYP BBICOKOTO Pa3pelIeHHs], a TAKKe HATNUHE
TEXHOJOTHH 00paOOTKH OTKPBITHIX MPOCTPAHCTB 00bII0T0 pasmepa (Pucynox 1.7).

I[BI/I}KOK 03¢ OBIII KCITOJIb30BaH AJI IIOCIICAY IO X ITPOCKTOB KOMITAHWH.
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Pucynok 1.7. U3006paxenue Buaeourpsl «Mafia: The City of Lost Heaven»

Curyanus KapIuHaIbHO U3MEHUIIACh BO BTOPOU MOJOBUHE TIEPBOTO NECCATHIICTHUS
XXI Beka. IlosiBunuck urpossie aABuxKkH Torque u Unity, umeromue HeoOX0oAuMbIe
AJIEMEHTHI JIsl CO3/IaHMsI TIOJTHOIICHHBIX TPOEKTOB U JOCTYITHBIE 1O TIEHE IS
HaYMHAIONMUX pa3padoTunkoB. OTHOBPEMEHHO C 3TUM TaKue KOMIIaHWH, Kak Epic
Games u Crytek, U3MEHUIIN CBOIO IIEHOBYIO TIOJIUTUKY TaKHUM 00pa3oM, 4TOObI OoJIblIee
KOJIMYECTBO TOJIH30BATEIICH MOTJIM OECIIPENITCTBEHHO Pab0oTaTh C MHCTPYMEHTAPUSIMU
Unreal Engine u CryEngine.

Bri0op aBukKKa 3aBUCUT OT KOHIEIIIMK cO37aBaeMoi Urpbl. OHU UHCTPYMEHTHI
peaHa3HaYeHBI sl paboThl Haj 2D-mpoekTamu, B KOTOPHIX rpaduka peann3oBaHa ¢
MTOMOIIIBIO CTIIPANTOB — HEMOJIBMYKHBIX JIBYXMEPHBIX KapTUHOK. [[pyroe mporpamMmHoe
obecrieueHure TydIie BCETo MOAXONT JIsl pa3pabOTKU TPEXMEPHBIX BHICOUTD,
BKJTFOUAIOIIHMX B ce0s1 aHUMUPOBaHUE 00BbEMHBIX 00BEKTOB [3, cTp. 73].

VYrpaBiieHHE B UTpax peaanu3yeTcsi C MOMOIIBI0 (YHKITUN, pearupyrommx Ha
Ha)KaTUE OMPeeIEHHBIX KHOMIOK KJIABUATYPHI, MBIIIIH, TeMMIIaaa, TXKOUCTHKA, PYJIS WA
VHBIX YCTPOMCTB BBOJA.

HuTepdeiic Bumeonrpsl co31aéTcsi C MPUMEHEHUEM CIIEUATBHBIX 00bEKTOB,
15



KOTOPbIE MEPEKPHIBAIOT N300paKeHNE HEMOCPEICTBEHHO UTPOBOTO Tpoliecca. B
npotecce npoektupoanus Ul pa3paboTuuk N0KEH YUYUTHIBATh pa3Mep dKpaHa
YCTPOMCTB, /ISl KOTOPBIX MPUIIOKEHUE BBIITYCKAETCSI.

Cumynsiuus pU3nYecKrux NporeccoB OCYHUIECTBISETCS ¢ TOMOIIBIO
COOTBETCTBYIOIIUX KOMIIOHEHTOB, KOTOPBIE IPUMEHSIOTCS HA UTPOBbIE OOBEKTHI.
Hampumep, rexnonorus Havok Physics nMeeT BRICOKOONITUMU3HPOBAHHYIO
OuOIMOTEKY OOHAPYKEHUS CTOJIKHOBEHUHN U MO3BOJISIET OTCIACKUBATH JUHAMUKY
TBEPABIX TEJI B TPEX UZMEPEHUSIX.

OrnucaHue JOTUKH UTPOBBIX 3JIEMEHTOB MPOUCXOAUT MOCPEACTBOM HAMMMCAHUS
BBICOKOYPOBHEBOI'O KOJIa, COJIEPKAILIET0 MHOXECTBO YClIoBUH. OHAKO HEKOTOpHIE
JIBUKKHU TaKKe IMO3BOJISIIOT UCIOIb30BaTh BCTPOCHHBIE PEAKTOPbI, KOTOPhIE HUMEIOT
TOTOBBIE€ CKPUIITHI TUITMYHBIX TEMMIUICHHBIX cuTyauuii [, ctp. 1892]. Ilpumep
nomo0HOM peanu3anuu — cuctema Blueprints, sBistrorasicst yacteto Unreal Engine

(Pucysnok 1.8).

] Http Get Request

Header

Result Body |
|

Header

Pucynok 1.8. Uatepdeiic Blueprints

HrpoBbie mpocTpaHCTBA MPEACTABIISIIOT CO00i CIIEHBI, HA KOTOPBIX
BBICTPAMBAIOTCS PA3INYHBIE 0OBEKTHI, B3aUMOJICHCTBYIOIIHE IPYT C APYTOM BO BpeMSs
reimruies [5, ctp. 1893]. 'maBHBIM 00BEKTOM SBIISIETCS KaMmepa, 01aroiapst KOTopoi
MPOUCXOSIIINE COOBITUS IEMOHCTPUPYIOTCS HA AUCIIIEE UTPOBOM MIATPOPMBI

(Pucysnok 1.9).
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Pucynok 1.9. I[Ipumep crieHsl, co3anHON Ha UTPOBOM JBHXKe Unity

OnmuoHaabHON YacThiO pa3pabOTKKU KOMIBIOTEPHBIX UTP SIBIISIETCS BHEAPEHUE
CETEBBIX JIEMEHTOB, O3BOJIIIOLINX MT0JIH30BATEISAM B3aUMOIEUCTBOBATH JIPYT C
JIpYroM B UTPOBOM Iporiecce. B acTHOCTH, AJI peanu3alnuyd MHOTOIIOJIb30BaTENbCKON
COCTaBJIISIOLIEH B MPOEKTAaX, CO3/1aBaEMbIX C TOMOIIbI0 HHCTpyMeHTapus Unity,

UCIIOJIB3YyeTCs OnbnuoTeka Mirror, OCHOBaHHAsl Ha ApXUTEKTYpPE OJTHOPAHTOBOM CETH.
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1.4. Anamm3 pynkumuonana Godot Engine

Godot Engine siBisieTcst COBpeMEHHBIM O€CIIJIaTHBIM UTPOBBIM JABHXKKOM,
BKJIFOYAIOIIUM B €051 MOJHBIN HA0OP OOIIMX HHCTPYMEHTOB JIJIsl CO3AaHUs
JBYXMEPHBIX U TPEXMEPHBIX BUAeoUrp. Peann3oBaHHbIe ¢ €ro MOMOIIbIO MPOEKThHI
MO’KHO 3KCIIOPTHPOBATh Ha Pa3IMYHbIC IIAaTGOPMBI, B TOM YHCIIE HA MOOMIIbHBIE
YCTPOMCTBA U UTPOBBIE KOHCOJIU.

WnuctpymenTapuit pa3padatsiBaics ¢ 2007 rojga AByMs MpOrpaMMHUCTaMH U3
AprenTtunsl — XyanoM JIunenkum u Apussiem MaH3ypoM — 1 epBOHAYAIBHO SIBIISIICS
YaCTHBIM MPOTPAMMHBIM IIPOYKTOM, KOTOPBINA UCIIOIB30BAJICS B HECKOJIBKHUX
koMmmanusx. Crycts 7 net ucxoausiit koa qanaoro 110 mox munensueit MIT Ob11
BbUIOXEH Ha BeO-cepBuc GitHub u urpoBoil ABMKOK cTall JOCTYNEH AJI1 OTKPHITOTO
nojb30BaHus [6, ctp. S7].

B nacrosiiee Bpemst Godot Engine aktuBHO pa3BuBaetcs. B 2016 roay Obuia
BbINyIleHa Bepcus 2.0, KoTopas yiIy4llIniia 3JIeMEeHTbI Ui pa3paboTKU TPEXMEPHBIX
UTP, a TAKXKE PELInIa MHOXKECTBO MPOOIIEM, CBSI3aHHBIX C COBMECTUMOCTHI0. OCHOBHBIM
HoBoBBegieHueM Godot Engine 3.0 ctayo BHeapeHue GrU3NIECKu KOPPEKTHOTO
penaepunra it 3D-00beKTOB, KOTOPBIN MO3BOJISIET O0JIEE TOCTOBEPHO OTOOPAXKATD
AJIEMEHTBI UTPHI C TOMOLIBIO MOJAEIMPOBAHUS PEATUCTUYHOIO CBETOBOIO MTOTOKA.
UeTBEpTas BepcUs UTPOBOTO JBHMXKKA SIBJIAETCSA MocyieaHel Ha MoMeHT 2024 roja: B Hel
ObLJT peain30BaH HOBBIM MOAYJb peHaepunra Ha ocnoBe API Vulkan,
00ecreunBaoIi MaKCUMAIIbHYIO TPOU3BOAUTEIBHOCTD IPpauecKoro npoueccopa
[18, ctp. 14]. Takxe OBLJIO OCYIIECTBICHO MHOXECTBO JIPYTUX U3MEHEHHM,
YIIYUIIAOIIMX B3aUMOJCHCTBUE NIOJIB30BATENS C HHCTPYMEHTAPUEM.

Godot Engine noanepkuBaeT padboTy ¢ si3pikaMu nporpammupoBanus C# u C++.
Kpowme Toro, 1j1s1 TaHHOTO JIBUYKKA OBLI pa3pab0TaH CHelUaIbHbIA BHICOKOYPOBHEBBIM
JUHAMHYECKH TUMTU3UPOBaHHbIN s3Ik GDScript, oOecneunBaromuii HarmucaHue
MPOCTOTO CTPYKTYPUPOBAHHOTO KOJIa U OBICTPOE BBINOIHEHHUE aliropuT™Ma. Ero
CHUHTaKCcHC uMeeT cxoacTBa ¢ Python, mpu stom GDScript siBisiercst 6oee

ONTUMHU3UPOBAHHBIM JIJIsl PAOOTHI C 3JIEMEHTAMU UTPOBOTO MHCTPYMEHTAPHUSI.
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KiroueBbIM 271€EMEHTOM apXUTEKTYPhl JAHHOTO TPOIrPaMMHOI0 0OECIIeYeHus
SBIISIIOTCA CLEHBL. X CTpyKTypa IpencTaBisieT coOON JepeBbsl y3I10B, COCTOSLINE U3
(YHKIIMOHATIBHBIX €IMHUI] C YHUKAJIbHBIMU CBOMCTBAMH U HAUMEHOBAHHUEM [6, CTP.
59]. K cuueHaM MOTYT OTHOCUTBCS KaK OT/EIbHbIE IEPCOHAXKU WM NTPEAMETHI, TaK U
nosHoueHHble ypoBHHU (Pucynok 1.10). Bee ciieHbl 00beAMHSIIOTCS MEXIY cO00i
UEPAPXUYECKON CBA3BIO, NOPAIOK UX BBINOJHEHUS OPTraHU3yEeTCs HEITOCPEICTBEHHO

pa3pabOTUYNKOM MPOEKTA.

Shape2D

& Camera2D

Pucynok 1.10. Cuena i1t UITpOBOTO IEPCOHAXKA, 32 KOTOPBIM CIEAYET Kamepa

JIBMKOK MMEEeT BCTPOSHHBIE PEIAKTOPHI 711 padOThI ¢ pa3IMIHBIMU
KOMIIOHEHTaMHU KOMIIBIOTEPHBIX UTP, TAKUX KaK aHUMAIHsI 0ObEKTOB U 3BYKOBBIC
s dextrr. Hampumep, Godot Engine numeer HHCTpYMEHT, MO3BOJISIONIHN ClIeTIaTh
CKEJIET UTPOBOTO TMepcoHaXka. Ero ncnonb3oBanne o0ecrednBaeT MpoCTOTY B CO3aHUN

HOBBIX JIBUkeHUU repost (Pucynoxk 1.11).
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Pucynok 1.11. ITpumep ckenernoii annmanuu B Godot Engine

HemanoaxHnoit ocooeHHocThi0 Godot Engine siBnsieTcst ero MOAyJIbHas
cTpykTypa. [lonp30BaTenn MOTyT BHEIPSATh B UTPOBOM JABHKOK HOBBIN (DYHKIIMOHAI C
HOMOUIbIO MOJyJIEH, CKOHCTPYUPOBAHHBIX JPYTMMH pa3pabOoTUNKaMH MU CO3JIaHHBIX

CaAMOCTOSATCIIBHO.

BriBoabI mo riiase 1

1. V3yueHsl raBHbIE OCOOCHHOCTH I'eiiMIEBENIONMEHTA. BhiieTIeHbl OCHOBHBIE
o0JacTy 3HaHUN, HEOOXOAUMBIE JIJISl CO3/1aHus U(POBBIX Pa3BICUCHUN.
PaccmoTpena ponb reiimanzaitnepa B pa3padoTke Buaeourp. OnucaHsbl
OCHOBHBIE KOMIIOHEHTBI UTPOBBIX IPUIIOKEHUN.

2. HccnenoBaHbl KIIIOUEBBIE ACHEKTHI UTPOBBIX JBUKKOB. BbII IpOaHAIN3UPOBaH
ux 0a30BbINA (PYHKIIMOHAJ C IGMOHCTpAMEN KOHKPETHBIX TPUMEPOB.

3. Ilporenén anamms uHCTpyMeHTapus mis co3ganus urp Godot Engine. beun
BBIJICTIEHBI U U3YYEHBI €0 OCHOBHBIE OTJIMYUTEIIbHBIE YEPTHI OTHOCUTEIIHHO

JIPYTUX UTPOBBIX JIBHXKKOB.
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I'naBa 2. Co3nanmne UrpoBoro npoexkTa

2.1. Pazpa0oTka ujaeu JJs KOMIbIOTEPHON UTPbI

Bupaeourpa, peanuzyeMas B paMKax BBITYCKHON KBaTU(UKAIIMOHHON PaObOTHI,
umeet xxaHp adventure. CyTb UTPOBBIX TPOEKTOB JAHHOTO THIIA 3aKII0YAETCA B
pacckase UCTOPUH, Ha Pa3BUTHE KOTOPOU UTPOK BIIUSET IIOCPEACTBOM OCYIIECTBIICHUS
KOHKPETHBIX KOMaH/[ C TOMOIIBIO OIIPEAECIEHHBIX MAHUITYIATOPOB.

[IpoekT mpencraBisieT cOO0N «CUMYIISITOP XOIbOBI» — MOKAHP
IIPUKITIOYEHYECKUX UTDP, B KOTOPOM UCTOPHUS U XyHAOKECTBEHHBIN CTUIIb UMEIOT
NIEPBOCTENEHHOE 3HaUeHHE. OTINYUTEIBHBIMU YEPTaMH BUIEOUTP JAHHON KaTEropuu
SBJIIOTCSI IPUOPUTET B OECIPENSITCTBEHHOM MEPEMEILIEHUH 110 BUPTYaJIbHOMY MUPY U
HAMEPEHHO YIPOLIEHHBIN UTPOBOM ITpouecc. B 3Tux urpax, kak npaBujio, HEBO3MOXKHO
IPOUTpaTh, a yIpaBJIECHUE HE MPEAIOoIaraeT CIOJIb30BaHNEe OOJIBIIOTO KOJINYECTBA
KHOIIOK Y BBITIOJIHEHUE CJIOKHBIX KOMOMHAIIMIM HAa YCTPOUCTBAaX BBOJIA.

BusyanpHas coctaBistonias NpuiaokeHus OyIeT BbIMOJIHEHA B IByXMEPHOM
dbopmare. OcHOBY 2D-UTp COCTABISAIOT CIPANTHI — rpauecKue JIEMEHTHI,
MPECTaBIIAIONINE COO0M pacTPOBBIE U300pAKEHHS.

Habumoienue 3a UTpoBBIM MIPOLIECCOM OCYLIECTBIIAETCA BUOM cOOKY. [TpoekTsl,
BBITIOJIHEHHBIE B JAHHOM CTUJIE, HA3bIBAIOTCS CAl/I-CKpoJIepaMu: KaxkJ0€e rpaduyeckoe
COZIEP’KUMOE B HUX MEPENABUTAETCSA B BEPTUKAIBHOM U TOPU30HTAIIBHOM HAIPABJICHUN.

Buneounrpa npennazHadeHa sl IEPCOHANBHBIX KOMIIBIOTEPOB. B3aumMoaercteue
C UT'POBBIM IPOLIECCOM OCYUIECTBIISIETCS C MOMOIIBIO KIIABUATYPBI U MBILIH.

Komnrerorepnas urpa umeer Ha3Banue «Ku3HEHHbIN yTh». E€ CroKeT OCHOBaH
Ha pacckaze M. A. [llonoxoBa «Cynp0a yenoBeka». JleMoHCTpallnoOHHas Bepcus
IPOAYKTa BKJIIOYAET B ceOs 1Ba YPOBHSI, IPEICTABISIONIMX CO00M aJlanTHPOBAHHBIE
10/l UHTEPAKTUBHOE B3aUMOJEHCTBUE HAYAJIbHBIE U306l IPOU3BEICHHUS.

B nepBoM UrpoBOM cerMeHTe NOJb30BaTeNb OEPET MO COOCTBEHHBIN KOHTPOJIb
TJIaBHOT'O T€pOsi, MPU3BAHHOTO HA (PPOHT. 3ajauu JAHHOTO YPOBHS MPEICTABISIOT

c000i1 MoCIeI0BATEILHOCTD CICIYIOMIMX JSUCTBUM: TONUTHU J0 MO€3/a BMECTE C )KEHOM
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POTAaroHUCTa, OOHATH Ha MPOIIAHUE CYNIPYTY T€pOs U OTIPABUTHCA HAa BOWHY, CEB B

BaroH (Pucynok 2.1).

3apaHue 1

_i_ VaTw 3a

- UrpOBOMA NepcoHa - HEWTDOBOW NepCoHaN-COI3HWNE

MoK K

H{eHa npoTaroHWCTa

Y

[NpoTaroHucT

Moean

3adaHue 2
. OBHATE
i
HeHa npoTaroHucTa [poTaroH\ueT
3aaaHue 3
Cectb B
Moean
MpoTaroH\ueT

Pucynoxk 2.1. KoHuent nepBoro ypoBHs UTpbl

B CICAYIOIIEM JIIU304C UT'POK YIIPABIIACT aBTOMOOHMIJIEM H €T0 OCJIb 3aKJII0YacTCA

B TOM, YTOOBI OTBE3TH OOENpHUIIaChl apTHILIEpUIiCcKOil OaTtapee. OaHAKO MUCCHUS

pepBETCS U3-3a B3pbIBA CHAPS/A, YIIABILIETO PSAIOM C IrIaBHBIM repoem (Pucynok 2.2).

B xoHIIE ypOBHS aKTUBHPYETCS BHYTPUUTPOBOM BUIEOPOJIMK, B KOTOPOM OKOJIO

MMOTCPABIICTO CO3HAHUC ITPOTAIOHUCTA CTOAT ABa BOOpy)KéHHBIX HEMCIOKHUX COJIaarTa.
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3agaHue Fo—

¥nacTe (korga asTomodunb NPOTarcHWCTa OKEXETCA PALOM)

AeTOMOGMN L ExaTe k (noka He ynagéT cHapan pAgos ¢ asTomodSunem nNpoTaroHMcTa)
npoTaroHKuCTa

ApTAnnepWickan
darapen

Pucynoxk 2.2. KoHuenT BTOporo ypoBHS UTPBI

BobiBoabl mo pasgeay 2.1

1. Omnpenenéx >xaHp pa3padbarbiBacMO KOMITbIOTEPHON UTPBHI.

2. IlepeuncneHbl OCHOBHBIE YEPThI BU3yAJIbHOM YaCTH CO3/1aBAEMOT0 MPOEKTA.

3. OO6o3HaueHa urposas miatdopma, sl KOTOpoil OyJeT peaqTu30BaHO
IIPUIIOKEHUE.

4. TlpuBeneHo noapoOHOE OMUCAaHUE UTPOBOTO Mpolecca pazpadaTbiBaeMOro

MPOAYKTA C AEMOHCTpaIMeld KOHIIENTOB KaKI0T0 YPOBHSI.
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2.2. Co3nanue BU3yaJIbHbIX 3JICMEHTOB

PucoBanme cripaliToB I KOMITBIOTEPHOU UTPHI OYJIET PEATM30BAHO C TTIOMOIIIBIO
nporpammHoro odecnieueHust Aseprite (PucyHnok 2.3). OTau4uuTenbHON 4epToi JaHHOTO
WHCTPYMEHTA SBJISIETCS] BO3MOKHOCTh aHUMHPOBAHUS 00BEKTA MO €r0 OTAEIbHBIM
gacTsaM. Hanmpumep, 1u1si aHMMAaIiy EpeIBUTAIONIECTOCS YeTI0OBEKAa NMEETCS

BO3MOKHOCTD ITOKaJAPOBO HACTPOUTH U3MCHCHUC ITOJIOKCHUSA Ka)XJ0M HOTU U PYKH.

File Edit 3Sprite Lauder Frame 3Select Wiew Help

# Home # || |
il I mivel-perfoct

Freuisy

& i #* Horal
] & & # Horaz

Pucynok 2.3. Uatepdeiic mporpamMmmel Aseprite

J1J1st TIaBHOTO TepOost MOTpedyeTCs peaan3oBaTh ciaeayomue apmkenns: Walk
(ucnosib3yeTcs BO BpeMsl IiepeMeliieHus mporaronrcta) u Hug (ucnonb3yercs Bo Bpemst
COOBITHS, KOT/Ia TIEPCOHAK OOHMMAET CBOIO XeHY). OHU IKCIIOPTUPYIOTCS B BUJIE JTUCTA
CIIPATOB — U300PAKEHMUSI, COCTOSIIIETO W3 BCEX KaIPOB KOHKPETHOW aHUMAIIHH

(Pucynku 2.4-2.5).
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Pucynok 2.4. Aunmarus « Walky» 111t riiaBHOTO Tepost

o p— oy, [
o p— iy,
- pm— P
o p— iy,
pm— oy, [—
p— n  p—

N S S

Pucynok 2.5. Aaumanus «Hug» 15 rimaBHoro repost

AHaJIOTUYHBIC aHUMAILIUK Oy TyT UCIIOJIH30BAThCS IS ICHCTBUM JKEHBI

npotaronucta (Pucynku 2.6-2.7).

114111

Pucynok 2.6. Auumanust « Walky 117151 5KeHBI TJIaBHOTO T€pOst
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FEC, Fc—, ey
rE,, rec, re—,
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Pucynok 2.7. Anumanusa «Hugy 7s s)KeHbl TI1aBHOTO repost

[TockosbKy Ha BTOPOM YPOBHE UTPHI TNIABHOMY I'e€pOIO IIPEJICTOUT €XaTh Ha
aBTOMOOMIIE, MOTPeOyeTCs peanu3alus OTACIbHON aHUMAITUHU JJI1 TPAHCTIOPTHOTO

cpeactsa (Pucynoxk 2.8).

Pucynok 2.8. Aaumariust «Drive» s TpaHCIIOPTHOTO CPEICTBA TIIABHOTO TePOs

Kpowme Toro, B urpe OyyT Hy>KHbI CTATUYHbIE N300paKEHUS IEPCOHAKEN U
00BEKTOB, KOTOPHIE OYyAyT UCIOIB30BaTHCS BO BpeMs ux 6e3neiicteus (Pucynku 2.9-

2.13).
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Pucynoxk 2.9. N300paxeHue r1aBHOTO Tepost B 0e3/1eHCTBUN

|

Pucynoxk 2.10. M3o00paskeHune )KEeHBI TJIaBHOTO Teposi B 6e3/1eiicTBUM

o]

Pucynok 2.11 U3o0pakeHne aBTOMOOUIIS TJIAaBHOTO repost B 0e31eCTBUN

b

Pucynok 2.12. 3o06pakenue Bpara B 0e3/1eCTBHI

27



L

Pucynok 2.13. M3o0pakeHue Barona moesna B 6e31eicTBun

Baxnoit cocTasisitoneit 1 pa3paboTKu BU3yalIbHOM YaCTH KOMITBIOTEPHOMN
UTPHI SBJISIOTCS TAMIIBI — TOBTOPSAIOIIMECS N300paXeHus1, U3 KOTOPBIX CKJIaJIbIBACTCS

BUJ] UTPOBBIX JIOKaIMii. B mpoekte Oy 1y T mpencTaBieHbl YEThIpPE BUA TaHHOTO THIIA

rpaduyeckux 3meMeHToB (Pucynku 2.14-2.17).

Pucynoxk 2.14. Taiin «3emis ¢ TpaBoii»

Pucynoxk 2.15. Taiin «3emiis ¢ penbcaMu Ha TOBEPXHOCTU»

Pucynok 2.16. Taitn «3emisi»




Pucynoxk 2.17. Taiin «TpaBa»

BbiBoabl mo paszgeny 2.2

1. C momoribto nporpaMmbl Aseprite HapHCOBAaHBI CIIPANTHI IEPCOHAKEHN U
O00BEKTOB UTPHI.

2. Peann3oBaHbl aHUMAIIMU HEKOTOPBIX MEPCOHAXKEN U OOBEKTOB HIPHI.

3. Co3maHbpl HECKOJIBKO BUJIOB TAHIIOB JUIsi KOHCTPYUPOBAHHS YPOBHEH

BHUACOUIPHI.
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2.3. Peaniu3zanus nepBoro ypoBHsi BUACOUTPbI

B mapamertpax cozganus npoekta Ha ABuxke Godot Engine Obu1 BeIOpaH meton
penaepunra «CoBMeCTUMOCTbY. JlaHHBIN peKUM, HECMOTPSI HA HAUMEHEee
MPOJIBUHYTYIO I'paduKy, MO3BOJUT pa3pabOTaHHBIM UTpaM 0e3 3aTpyaAHEHUN padboTaTh
Jlake Ha caMbIX OIOJIKETHBIX YCTPOICTBAX.

Ucnonsiyercs pazmep npoekrta 640x360. JlanHast HaCTpOKKa MO3BOJIUT
MacIITabupoOBaTh 3KpaH Urpskl 10 paszpemeHuit 1920x1080 u 2560x1440, koTopsie
SIBJISIFOTCSI CAMBIMH PaCTIPOCTPAHEHHBIMU ISl COBPEMEHHBIX MEPCOHATBHBIX
KOMITBIOTEPOB COTJIACHO cTaTucTuke Steam 2024 rona.

BrenpuMm B (paitioByto cucteMy MpoeKTa HApUCOBAHHBIC paHee CIIPAThI

(Pucynok 2.18).

DalnoBEan CUCTEME

e Main Characters
B Other
B Terrain

# icon.svg

Pucynok 2.18. JloGaBiieHre JUPEKTOPUH CO CIIPaiTaMU B IPOCKT

Coznmamum crieny CharacterBody2D (nmanee Oyaer umeTs HazBanue Player),
KOTOpast OyJeT OTBeYaTh 3a MapaMeTPhl, CBA3aHHBIC C HTPOBBIM NIEpCOHAXKEM. B Heit

noipkeH conepxathes y3en CollisionShape2D, mo3Bossttoninii B3auMOI€CTBOBATH C
30



JIPYTUMH 00bEKTaMU UTPHI.
JJ1st aHMMUpOBaHUsI MpOoTaroHucTa 106aBuM y3en AnimatedSprite2D u no6aBum

B HEr0 KaJIpbl BBINOJHEHUS COOTBETCTBYIOIIMX AeiicTBui (PucyHok 2.19).

AHVMaUW: Kagpbl AHUMaLWuW:

EDT B < : 4 4 n

PUMLTP aHUMALIAL Anaren

Idle
Walk

Pucynoxk 2.19. UnaTtepdeiic nns paboThl ¢ KaJpaMu aHUMaIlUX

[ToactaBum B hopmy y3na CollisionShape2D nzobpaxeHue ri1aBHOTO repost Urpbl
B 0e3aBrKHOM cocTosiHuu (Pucynok 2.20). J{ns oGecrieueHust HauIydliero KayecTsa
0TOOpakeHHsI OOHEKTOB B HACTPOMKAX MPOEKTA BEIOpaHA PEXUM (PUIBTPAIIMHA TEKCTYP

«Nearesty.

Pucynoxk 2.20. Co3ganue 000JI09KH HTPOBOTO TIEPCOHAKA

31



CKpuIT ynpasiasieMoro UTpOKOM reposi BKJIIo4aeT B ce0s koHcTauTy SPEED,
XpaHIIyIo B ce0e 3HaueHHe CKOPOCTH JIBHXKEHHS TIEPCOHAXkA, a TAK)Ke MEPEMEHHbIE
anim " gravity, COAEPKAIINE COOTBETCTBEHHO aHUMALUU U BCTPOCHHBIE B IBUKOK

HacTpoiku rpaButaiuu (Pucynok 2.21).

extends CharacterBody2D

const SPEED = 20.E
@Fonready var anim: AnimatedSprite2D = $And

var gravity = ProjectSettings.get_setting("physics/2d/default_gravity")

Pucynok 2.21. KOHCTaHTbI M IEPEMEHHBIE CKPUIITA UTPOBOTO MEPCOHAXKA

B xone copepxarcs dyHkumu _ready (OTBeYaeT 3a KOMaH/Ibl, BHIMOTHSIOIIUECS
nepes 3aIyCKOM UTPbl), physics _process (OTBEYAeT 32 KOMaH/Ibl, CBSI3aHHBIE C
MOBE/IEHUEM IPOTAaroHUCTa B UTPOBOM MUpE) U update_animation (OTBEYaET 3a
KOMaH/Ibl, CBSI3aHHbIE C POUTPHIBAHUEM COOTBETCTBYIOIIMX AaHUMAIUI BO BpEeMs

urposoro npoiecca) (Pucynox 2.22).

direction = Input.get_action_raw_strength("vi_right")
velocity.x direction * SPEED

velocity.x

pdate_animation():

anim.play("Walk")

anim.play("Idle")

Pucynok 2.22. @yHKIMU CKPUIITAa UTPOBOTO EPCOHANKA
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YtoOBl HACTPOUTH YIIPABIECHUE C MOMOUIBIO0 YCTPOMUCTB BBOJIA JUISI CO3/1aBAEMOM
UTPBI, UCIIOJIB3YyeM OKHO « CIMCOK JIEUCTBHIN, pACTIONIOKEHHOE B HACTPOMKAX MTPOEKTA

(Pucynok 2.23).

cnw

PUNLTP N0 UMEHH... Q  PuneTp No cobk & O4McTKUTL BCé

oeHHble geiictens (D

leicTBne

B D (®Pu3ndeckuii)

Pucynok 2.23. UnTepdeiic st HACTPOWKH yIpaBIEHUS B KOMIIBIOTEPHON UTpe

Cozmaaum ciieHy epBOro ypoBHS UTphl. Jlo0aBUM B HEE HTPOBOTO TIEPCOHAKA U
y3en TileMap, B KOTOpbIi OyayT 100aBIEHBI CIIPANTHI IIIATPOPM, IO KOTOPHIM UTPOK
Oyzaet nepenBurathes. Hactpoum i JaHHBIX 0OBEKTOB KOJUIU3HIO C TOMOIIBIO
cBoiictB Collision u Physics Layers, 3arem pa3mMecTuM MX Ha IrI1aBHOM OKHe. Takke
n00aBUM HEBUAMMBIE CTEHBI MyTEM J00aBneHus y3ina StaticBody2D no kpasm ypoBHS,

YTOOBI UTPOK HE CMOT BBIMTH 3a mpezensl cuensl (Pucynok 2.24).

Pucynok 2.24. bazoBas Bepcus ciiensl Level 1
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Homnonnum crueny Player yznom Camera2D — oH o3BOJIUT UTPOBOI KaMepe
cleIoBaTh 3a HTPOKOM. HacTpornm mapameTpsl Zoom st IpUOIMKEHUST 00BEKTHBA K
nepcoHaxy u Limit, 94ToObI KaMepa He CMOTJIa BBIXOJUTH 3a Tpeienbl clieHbl (Pucynok

2.25).

[ LifePath (DEBUG) - O X

Pucynok 2.25. Bug KOMIbIOTEpHOW UTPI C HACTPOECHHON KaMepoil

Jlo6aBuM nBMKYIIUACS (HOH UTPOBOMY YpOBHIO. J{Jist aToro Ha cuieHe Level 1
co3nanuM ParallaxBackground, kotopsiit 6ynet cogepxkath ParallaxLayer c
3arOTOBJIEHHOM TEKCTYPOW JJIS 3aJHETO IJIaHA UTPhI. I3MEHMM 3HaUCHUS IapaMETPOB
Scale u Mirroring, 4ToObl OH ABUTAJICS MEAJICHHEE ITEPCOHAXa U MPH 3TOM MOT

noBTopsAThCs (Pucynok 2.26).
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LifePath (DEBUG) - O *

Pucynok 2.26. Bug KOMIIBIOTEPHOM UTPBI € 100ABICHHBIM 33 JHIM (HOHOM

Cozmaanm apyKECKOT0 HEUTPOBOTO MEPCOHAXKA — KEHY TJIABHOTO Ieposl.
CrpykTtypa e€ clieHbl Takxke O0yieT BKiItouath B ce0s y3ibl CollisionShape2D u
AnimatedSprite2D. OcHoBa ckpunta OyaeT UASHTUYHON KOAY IPOTAaroHUCTA: TaKUM
00pa3om, oHa OyJIeT IepeMeIaThCs 0 UITPOBOMY MUPY B TOT MOMEHT, Korja Oyet

JIBUTaThCsl UTpok (Pucynok 2.27).

LifePath (DEBUG) — O ®

Pucynox 2.27. JleMoHCTpainus caeoBaHKsl HEUTPOBOTO MEPCOHAXKA 3a MOJIb30BaTEIEM
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YpoBeHb OyIeT 3aBepIIaThCs MOCAIKON B BaroH noes3aa. JlooaBum gaHHBIN
00BEKT Ha UTPOBOM YPOBEHH M BHEJIPUM B HETO TPUITEP — MEXAHU3M, KOTOPHIN
IIPOBEPSIET IMTPUCYTCTBUE UTPOKA B 33JIAHHOM II0JIE U B 3aBUCUMOCTHU OT 3TOT0

aKTUBUPYET onpenesnéHHoe cooriTue (Pucynok 2.28).

Pucynok 2.28. O6nekT «Baron» ¢ moiemM akTUBAIUU COOBITHS

([Jayee B aTOM pazzene OyIeT OmHcaH MPOIECC pealn3alui BHYTPUUTPOBOTO BUICO U

nepexo/1 K HeMy 4Yepe3 JTaHHBIA TPUTTEp)
BbiBoabl mo paszgeny 2.3
1. TlpomsBenena Hactpoiika mpoekrta B Godot Engine.
2. B urpy ObUIH BCTPOCHBI CIIPANTHI M aHUMAIIUH, CO3[aHHBIEC C TIOMOIIBIO

Aseprite.
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Hanucanbl CKpUNTHI 1 HACTPOEHBI TAPAMETPhI, KOTOPbIE MTO3BOJISIOT
NEepCOHaXKaM U 00BEKTaM B3aUMOJIEHCTBOBATH JIPYT C APYTOM B UTPOBOM
MHUpE.

bbuia BcTpoeHa UrpoBasi Kamepa, KoTopasi ClieAyeT 3a JBHKCHUSIMU UTPOKa.
Cosznan 3aaHui (HOH, IBUKYIIUICS MapalieIbHO IEPEMELICHUIO
M0JIb30BATENS 10 UTPOBOMY MHUPY.

Peanu3oBaH nepBbii ypOBEHb KOMIIBEOTEPHOMN UIPHI.
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2.4. Peanu3auusi BTOPOro YPOBHS BHACOUTPHI

(B nanHOM pasnene OyaeT mpecTaBieH MPOIecC HACAEA0BAHNS UTPOBBIX
YPOBHEM, peanu3anusi €3/1bl Ha aBTOMOOUJIE U CO3/IaHKE 3aBEPILAOIIEH KaTCIIEHBI JIs
JEMOHCTPALIMOHHON BEPCUU MPOEKTA)

BbiBoabl mo pasaeny 2.4

1. C
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2.5. Pa3pa0oTKa r;iaBHOr0 MEHI0

(B mannom pasnene Oyner npeacTaBieHa pa3padoTKa rJIaBHOTO MEHIO MPOEKTa, €
MIOMOIIIHI0 KOTOPOT'O MOKHO HAauaTh UTPY, BEIOPATh ONMpEIeIEHHBIN YPOBEHD U BHINTH
U3 UTPHI)

BbiBoabl mo pasaenay 2.5

1. C
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2.6. Buenpenue 3BykoBbIX 3¢ exToB

My3bIKanbHOE CONPOBOKICHUE KOMIIBIOTEPHOM UTPBI HAIIMCAHO C
UCIIOJIb30BaHUEM OHJIalH-cepBUca Apronus.com. /laHHOE BEO-NPUIIOKEHHUE [TO3BOISIET
II0JI30BATENI0 UTPATh HA BUPTYAJIIBHOM IIMAHUHO IOCPEACTBOM KJIaBUATYpPhI U MBIIIH, a
TaK)K€ 3alMChIBaTh CO3AaBaeMyto Menoauto (Pucynok 2.). My3biky umeercs

BO3MOXXHOCTh COXPaHUTh Ha KOMITbIOTEp B (popmare .mid.

Apronus.com

BHPTYAJAbHOE IHAHHHO OH JaiiH Ha RJIaBHaATYpe

OJHHOYHBIC HOThI HIIH H]\I\Ol]:[hl MOKHO HIPATh HA KJIABHATY] [)E HJIH MBIIIBK (CEMb OKTARB)

s ]=+ |nyuLuee EBywaHme\ [Tob urpaer &3 | | Mcycteiin | | CJAKKOP/| | C13AMNUCE | \mxpaumb| | 3arpyauTs |

o -0 BB - - BE - 5 - SR 8- - e
B -Ba- -5 - Be - 0 RE- - - D
B-BR- 8 c B3

-

HrpaiiTe Ha KIaBHATYpe KOMTbIOTEPA, UYT00bI HTPATh Ha KIABAATYPE MHAHWHO OHJIaiiH

NEd
T+

Ha 3ToM cMMynATOpe NMaHWHO MOXHO MrpaTh OHNaiH becnnaTHo. HaxXMWTe KNaBuLLKM Ha KNaBWaType KOMMbOTepa unu
HAXMWUTE Ha KnasviuK hopTENUAHHON KNaBWaTypbl, UTobbl MrpaTh Ha 3TOM BUMPTYaNnbHOM NUaHWHO. Kaxay HOTy Ha
KnaemaType nuaHuHo ot C; Ao Cg MOXHO BOCMPOW3BECTM, HaXae COOTBETCTBYIOWYIO KIABWILY Ha KNaBuaType KOMMblTepa.

HanpuMep, Cz BOCNPOM3BOAMTCA HaxaTueM Tab, C#3 - HaxaTveMm 1, a Dz - HaxaTveM Knasvwu Q v Tak nanee. ObpatuTte
BHUMaHwe, 4To A#4 BOCNPOWU3BOAMTCA HaxaTveM knasuium Backspace, B4 knasuumv 6akcnew, a Cs knasvwm Enter.

Pucynok 2.. Uatepdeiic onnaitn-ceppuca Apronus.com

CayHaTpek MpoeKTa BKIIOYAET B CE0sl CIOKOWHbBIE U METAHXOJIMYHbIE
KOMITO3HITMH, KOTOPHIe OBLIN CHITPAaHBI HA BRICOKUX HOTAax. OHU MO3BOJISIIOT TIEPEIaTh
YrHETAIoIY0 aTMochepy CTpaHbl, OKYTaHHOM CTpaIlIHONM BOMHOM, U HACTPOEHHUE
JIOJIEH, 10 TIOCIIETHETrO BepAIUX B OyarononyyHoe Oyayiiee. Takxke ecTb MeIOAUN Ha
HU3KUX HOTaX, KOTOPBIE MPOUTPHIBAIOTCS BO BPEMS JTUHAMUYHBIX U HANPSAKEHHBIX
3IHA30/10B CHOXKETA.

JIJ1sI IOJTHOTO TOTPYKEHUS B MUP UTPHI B IPOEKT JIOJKHEI OBITH BHEIPCHBI
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ayano-3¢dexTor, BOCIpOU3BOAIINE 3BYKH OKPY>KEHHSI, HAIIPUMEp, IIaTy JIIOIeH Ui
IIyMBbI TPAHCTIOPTHBIX CPEACTB.
bbutn ncnosnb30BaHbl OecIuIaTHBIE 3BYKOBBIE 3(PGEKThI U3 CIEAYIOLIUX
AJIEKTPOHHBIX PECYPCOB:
e zapsplat.com;
e fesliyanstudios.com;

e partnersinthyme.com.

(Hanee Oynet npeacraBieH X0 AEMCTBUI O BCTPAUBAHHUIO MY3bIKaJIbHBIX
KOMITO3UIIMI B UTPOBOM MPOIIECC M KATCLEHBI, a TAaKXKe M0 JOOABJICHUIO ay 1O~

3¢ (}HEKTOB K UTPOBBIM OOBEKTAM)

BbiBoaBI 10 pa3geay 2.6

1. C
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2.7. IRCHOPT MpPOEKTA

(B manHOM paznene OyaeT mpeacTaBieH MPOIecC SKCIOPTUPOBAHKS KOMITBIOTEPHOMN

UTPHI U €€ 3aIlyCK Ha YPOBHE MOJIb30BATES)

BobiBoabI 0 pa3zgeay 2.7

1. C
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3akJII04YeHue

[enp BBITyCKHOM KBaIM(UKAIIMOHHOM pabOTHI 3aKiII04aIach B pa3padoTKe
JIEMOHCTPAIIMOHHON BEPCUHU KOMITbIOTEpHOM UTPHI Ha JBkKe Godot Engine.
JI1s1 AOCTHOKEHUS JAaHHOM 1€ OBbLIIN PEeIIeHBI CIICAYIONINE 3aauu:
® POaHa/N3NPOBaHbI IN1aBHble KOMMNOHEHTbI, N3 KOTOPbIX COCTOAT
BUAEOUTPbI;
® 13y4yeHbl 0OCOBEHHOCTU UTPOBbIX ABUXKKOB;
® nccneaoBaHbl BO3MOXHOCTM MHCTPYMeHTapusa Godot Engine;
® (COCTaB/IEH KOHLUENT KOMMbIOTEPHOM UTPbl, ONUCBIBAOLWLNI KaHP NPOEKTa,
cLueHapui, Bu3yanbHoe opopmaeHne n nogaeprkuBaemole NnatGopmol;
e pa3paboTaHbl BU3yanbHan 4acCTb M 3BYKOBOE COCTAaB/AOLLEE BUAEOUTPbI C
MOMOLLLbIO KOMMbBIOTEPHbIX TEXHONOTNIA;
e cucnonb3oBaHMem Godot Engine co3gaHbl UTPOBbIE YPOBHMN,

peanusytolime pa3paboTaHHbIN KOHLENT.

Takum O6p330M, BCC IIOCTABJICHHBIC 3a4a41 OBUIH BBIIOJIHEHBI U Ociab

BBIITYCKHOM KBaJM(DUKAITMOHHOW pabOThI ObLIA YCIEUTHO JOCTUTHYTA.
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