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Ocoboe BHUMaHWe cnefnyeT yoeanTb aHanm3sy 3Toro ot4yeTa! MpeanonaraeTcs, YTO 3TOT LOKYMEHT COAEPXUT
3HA4YUTENbHOE KOJINYECTBO CMMBOJIOB, Yy>XXAbIX A3blIKY JOKYMEHTa. DTO NPSAMOe yKa3aHue Ha TOo, YTO aBTop
OOKYMEHTa MCNoJsib30Bas CreymanbHoe nporpamMmMHoe obecnevyeHmne\oHnanH-seb-cepeunc, 4Tobbl 3PeKTUBHO
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9

3MICT nepenik ymMOBHUX ckopo4eHb6 BCTYM7 PO34I11 1. AHAJI3 MPOrPAMHUX |
IHCTPYMEHTAJIbHX 3ACOBIB PO3POBKW ITOPOBUX CUCTEM11 1.1. AHani3 MoB
nporpamMyBaHHS ONsi CTBOPEHHS iropl2 1.2. AHani3 iCHY4YMX NporpamMHux 3acobies ons
CTBOpPEHHSA iropl7 1.2.1. 18 1.2.2. 19 1.2.3. 21 1.3. Peani3auis
LWTYYHOro iHTeneKTy B irpax24 1.4. BucHoBkn o posainy 127 PO341J1 2. MPOEKTYBAHHA
IFPOBOI CUCTEMI28 2.1. Po3pobka irpoBoi KoHuenwii29 2.2. MpoToTunysBaHHA irposoro 60ta30
2.3. Po3pobka irposoi mexaHikn31 2.3.1. MexaHika 4Yacy31 2.3.2. MexaHika cnpuTHOCTI32 2.3.3.
MexaHika ronosonomkn32 2.3.4. MexaHika 3anTT4a32 2.3.5. MexaHika noBopoTy33 2.4.
MporpamMyBaHHSA Ta NPOEKTYBaHHSA irpoBoro cepenosnwa33 2.5. TectyBaHHA45 2.6. BUCHOBKN [0
po3giny 246 PO311)1 3. PO3POEBKA IT'POBOI0 JOOATKY

n UnTtmnposaHusa: 0,01% id: 1
« »

47 3.1. Bubip Ta KoHirypyBaHHs nporpamHoro cepegosuiad7 3.2. Onuc BUKOPUCTaHOro
dhpermBopky49 3.2.1. KoHuenwuii 49 3.2.2 ApxeTtunu ( )50 3.2.3 M 51
3.2.4. 3anuTun cyTHOCTI52 3.2.5. Oprani3zauisa cnctemn53 3.3. CueHapin irposoro gonaTtky53 3.4.
Onuc nporpaMHoi peanizauii54 3.5. TecTyBaHHs nporpamMHoro 3abe3snevyeHHA57 3.6. BUCHOBKN
no po3ainy 360 BACHOBKN61 CMMUCOK BUKOPUCTAHNX OXKEPEJ163 OOOATKNG68 OonaTok A.
Kog .cs68 fNopaTtok B. CepTUdhikaT73 nepeniik yMOBHUX CKOPOYEHb

; - ; CucTeMa ynpasJsiiHHA BMiCTOM;

' ; ; BOO3 BcecBiTHSA opraHisauia oxopoHu 3a00poB's; IKT
iHOopMaLiNnHO-KOMYHiKaLiHi TexHonorin; IC iHTenekTyanbHa cuctema; IT OC iHpopMaLinHi
TexHoorii; onepauinHa cuctema; OOl 06'ekTHO-OpiEHTOBaHe NporpamMyBaHHs; M3 LUI
nporpamMHe 3abe3neyeHHs; WTYYHUN iHTenekT; MK nepcoHanbHUM komn'totep; COAYI cuHapomMmom
nediunty yBaru i rinepaktmuBHocCTI. BCTYMN CborogHi MobinbHi irpoBi TEXHOOrIT OCArAnM TOro
PiBHSA, LLLO NPM BUKOPUCTaHHI CMapT(OHIB, NAaHLUETIB, BCINAKUX FaaXXeTiB, CTa/n HeBif'EMHO
YaCTMHOIO CYYaCHOro CyCnifibCTBa, a y pe3ynbTaTi Kpnusu -19 Ha cBiTOBOMY irpoBOMY

PUHKY B nepLin nonosuHi 2020 poky cnocTtepiranocs 6esnpeuefeHTHUA piBEHb 3a/1y4EHOCTI.
@ O6Hapy»xeH Mnarnat: 0,73% https://dspace.luguniv.edu.ua/xmlui/bitstream/h... id: 2

Bioeoirpu, aki 3aBxan 6ynan dopmoro po3Baru, BCe YacTilwe cTaloTb cnocobom BnopaTucs 3
TUM, O hi3UYHO HE MOXXYTb BMOPATUCS HaBiTb Jlikapi. BcecBiTHA opraHi3aLis oXxopoHu
3p0poB'sa (BOO3) 3anponoHyBana Bigeoirpu sk opmy colianbHOI akTUBHOCTI B LiEi
i30/1b0BaHUM Yac. Ternep iCHYE HaBiTb CXBasieHUN peLenT Ha Bigeoirpu nig Ha3Bow

, SKU MPONUCYIOTb AiTAM 3 CMHOPOMOM AediunTy yBaru i rinepakTuBHocTI (COYT).
Te, WO KONCb BYNO [03BiNNAM, TEMEP € XUTTEBA BaXKJIMBMM ANA AeAKUX N04en, wob
KepyBaTu CBOIM XXUTTAM, 0co6aMBO Nif Yac izonawii

[18]. Bce binblwa KinbKicTb A0aen nepexoamnTb Ha MobinbHI TeneoHn 3 CEHCOPHUMUK eKpaHaMu,
AKi B BiNbLLIOCTI CBOIM NpaLoioTb Mif ynpaBaiHHAM onepalinHoi cncteMu abo

LLiBuaKe nowmpeHHs NMPUCTPOIB CTBOPKOE BENYE3HUI MOMNUT Ha MOBINLHI irpu, aAns ix
CTBOPEHHS BUKOPUCTOBYETLCA Be3i4 pi3HMX TEXHONOTIN, MOB, AoAaTKiB i mnaTdopm. KoxeH 3
IHCTpyMeHTaNbHMX 3acobiB Hece NnonerweHHs Ta NOKpPaLLEeHHS BUKOPUCTaHHSA nepeaoBux
TexHonorin 0bpobku rpadikn, diznkn, sabesnedeHHs KpocnaaTHoOpPMeHOCTi po3pobaeHunx
MPOEKTIB pO3p0bKU, afie KOXKEH 3 HUX MAE CBOI MJOCK | MiHycu. ToMy s poboTa BMKOHaHa Ha
aKTyasibHy, Ha AAaHUN MOMEHT, TEMY

[ | LUunTtnposaHus: 0,11% id: 3
«Jlocnig»XXeHHS IHCTPYMEHTaNbHUX 3acobiB po3pobKKM irpoBMX Nporpam Anas MobinbHUX
nnatgopm (C#)».

MoBa C # 6inbwWw 3pyYHa i Apy>XHA NporpamHa nnatdopma. Koa Ha C #, K NnpaBuao, BUr1a4a€
MPoCTiWe i NaKOoHiYHIiWe, BOHa NIATPUMYE TaKi IHCTPYMEHTN, AK i , 9Ki BIiGMiHHO
nigxoOsaTb A8 KpocnaaTdopMeHoi po3pobku irop i gogaTkie [35, 53, 20]. MeTo MaricTepcbKoi
pob0TK € aHanNi3 AOCNIOKEHHS IHCTPYMEHTaNbHNX 3acobiB po3pobKy irpoBMX Nporpam Ans
MO6inbHUX NnaTdopMm, po3pobka MeETOANKM Ta NporpamMHa peanilauis KalyaabHoi irpoBoi
CUCTEMU 3 NiATPUMKOIO LUTYYHOrO iHTEeNIeKTY 3a AO0MNOMOro0 MOBU NporpamyBaHHsa C#. ns
DOCATHEHHS NOCTaB/eHOI MeTM B pobOTi BUKOHAHO Taki 3aBAaHHs: [MpoBeneHo aHanis
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HaMNONYNAPHILWNX irPOBUX PYLLIIB ANS CTBOPEHHS irPOBOIr0 3aCTOCYHKY. Po3pobneHo irposy
JIOTiKy Ta BM3HA4YeHOo npaBuJia NpoekTyBaHHA MobinbHOro goaaTtky. CTBOPEHO irpoBy
KOHLLenuito, CMPOEKTOBaHO irpoBi MexaHik/ Ta NiAroTOBAEHO NPOTOTUN AN3aNHY rpu.
3anponoHoOBaHO BUKOPUCTaHHSA KpBMX be3’e g reHepyBaHHS irpoBOro cepenosuila Ta
OLHIOBAHHSA irpoBOro npouecy. PeanizoBaHo WTYYHUN iHTeNekT ang irposoro 6ota. PospobneHo
HOBY MOGiNbLHY rpy

n LUnTtnposaHus: 0,01% id: 4
« »

3 BUKOPUCTAHHSM MOBW NporpamMyBaHHs C#. O6'eKT OOCNIAXKEHHS - MEXAHI3MWN yrNpaBJliHHS
NMPOeKTYBaHHAM iHHOPMaLINHOIro Ta NporpamMmHoro 3abesnevyeHHsa Ka3lyaJibHOI irpoOBOi CUCTEMM
3acobamu C#. MNpeamMeT OOCiOXEHHA - cepenoBuLLe po3pobku , BMpoBaa)XeHHS irpoBoil
KOHUEMLii Ta CTBOPEHUX aJIFOPUTMIB, @ TaKOXX peasi3alis WTy4YHOro iHTenekTy irposoro 6oTa.
MeToaun pocnig)xeHHs. TeopeTUyHi MeToamn: aHai3 HayKOBO-TEXHIYHOI Ta HaBYa/lbHO-
MeTOANYHOI NiTepaTypu, iHTepHeT-pecypciB 3 NpobnemMun gocnigxeHHs; EMnipnyHi metoan:
onTuMizaLii po3pobku irpoBoi KoHLenLil, PYHKLIOHYBaHHSA LWUTYYHOr 0 iHTEeNeKTy irposoro 6oTa

ans
@ O6Hapy»eH MnarvaT: 0,49% https://dspace.luguniv.edu.ua/xmlui/bitstream/h... + 5 id: 5
MoBBIYAYE nonaTKiB | NporpamMHoro 3abesneyeHHs ANs onepalinHoi cucTeMu . Haykosi

MOJIOXKEHHS!, 0YiKyBaHi HaykoBi pe3ynbTaTun. 1. CdhopMOBaHO aHasi3 nigxoay A0 Po3pobku
MOBINIbHMX A0OATKIB 3 WTYYHUM iHTENeKToM; 2. CTBOPEHO METOAUKY MPOEKTYBaHHA Ka3yaibHOI
irPOBOI CUCTEMM Ha OCHOBI BUKOPUCTaHHS BUMPOBYBaHMX Ta NepeBipeHnx AOCBIAOM OOCATHEHb
B 0611acTaAX po3pobku i hyHKLIIOHYBaHHS MOBINbHUX O0AATKIB Ta NporpaMHoro 3abesneyeHHs
ans

onepauinHoi cuctemn (0OC) . HaykoBa HOBM3Ha oTpMMaHUX pe3ynbTaTiB NOAAraE B
CTBOpPEHi MeTOAUKN NMPoeKTyBaHHA MOBiINbHNX A0AATKIB 3 BMPOBAAXKEHHAM LUTYYHOI0 iHTENEeKTY
npu po3pobkn HOBOI Ka3lyasibHOI irpPOBOI cUCTeMU

n UnTtmnposaHusa: 0,01% id: 6
« »

3a AONOMOro MOBU NporpamMmyBaHHa C#. [pakTUYHe 3Ha4YeHHS OTPUMaHUX pe3ybTaTiB
nonsarae B po3pobui irposoro MobisnibHOro AonaTky Ha C# 3 BMPOBaOXXEHHAM LUTY4YHOro
IHTeNeKTY; Y BUKOPUCTaHHI B AKOCTi METOANYHOro MaTepiany Npu HaBYaHHI CTyOeHTiB MeTohaM
MporpaMyBaHHA MybTUMeninHuUX nnariHie. CTpykTypa i obcar pobotu. PoboTa cknagaeTbca 3
BCTYNY, TPbOX PO34iNiB, BUCHOBKIB i 4OAAaTKIB. MiCTUTb 73 CTOPIHKN APYKOBAHOI0O TEKCTY, B
TOMY YNCAi 62 CTOPIHKN TEKCTY OCHOBHOI YaCTUHU, 25 pucyHkis, 11 Tabnnub, CNncok
BUKOPUCTaHUX g)xepen 3 55 HanMeHyBaHb, ABa AoAaTKW. B nepLliomy po3aini HagaHo aHanis
npeamMeTHOi 06nacTi, NporpaMHUX i iIHCTPYMEHTaNbHNX 3acobiB po3pobku irposmux cnctem. Y
AOpPYyromMy po3Aisii po3rasiHyTO OCHOBHI MPUHLUMMAX, NPOLECH Ta eTanu po3pobKu NMpoeKTy.
MpencTtaBneHo irpoBi KOHLLENLii CTBOPEHHS irpoBOi IOrikK Ta npaBua. CTBOPEHO
NPOTOTUMYBAHHSA irpoBoro 6oTa Ta iMNaeMeHTaLito irpoBoi MexaHikn. ObpaHO CyYacHi MporpamHi
3acobu Ta iIHCTpPYMeHTU A5 peani3aLii anropuTMiB LWITYYHOrO iHTENeKTY, irpoBoi cuctemMun Ta ii
TeCcTyBaHHSA. TpeTi po3ain NPUCBAYEHO ONUCY METOOUNKUN PO3PO6KN FONOBHUX KOHLLEMLN
Ka3yaJibHOl irpoBOI CMCTEMU

n LnTtnposaHus: 0,01% id: 7
« »

ana OC 3a 4ONOMOroK MOBU NMporpamMmyBaHHA C# i nnaTtdopmm .Y popaTtkax
npencTaBsieHO hparMeHTU NICTUHTY Koay Ta cepTudikaTn anpobauii irposoi po3pobkun. PO341J1
1 AHAJI3 NPOrPAMHUX | IHCTPYMEHTAJIbHUX 3ACOBIB PO3POBKN ITOPOBUX CUCTEM Ha
CbOrOAHILWHIN AeHb irpoBa iHAYCTPIA - Ue OANH 3 HAW3HAMEHMUTILWNX CerMeHTIiB LngpoBOro
KOHTEHTY B CBiTi [34]. BOHa NOCTiNHO pO3BUBAETLCH i pOCTe, Tak, 3a nigcymMmkamu 2019 poky
MOHeTUu3aLisa cTaHoBUTL 61M3bko 170 MinbapAis fonapis. IrpoBa iHAYCTpPiA B YKpaiHi
PO3BMBAETLCS TPOXW aKTUBHILLE, HiXXK CcepelHi 3arasibHOCBITOBI NOKa3HMKW. B uinomy goxin
YKkpaiHu Big Bigeoirop B 2019 poui Bupic Ha 11,8% i cknaB $ 203 MnaH. Y Monbli Len puHOK
CknaB B MUHynomy poui $ 541 mnH, B Pocii - $ 1,7 mapa. 3a pesynbTtaTtamu 2019 poky, irposui
PUHOK B YKpaiHi € 3HaYyLWMM HarMpsaMKOM, LLLO PO3BUBAETLCS. [Tpn LUboMy, B YKpaiHi obcsar
irpoBOro puHKY NpoaoBXye 36inbwysaTuca. CymapHa ayamTopisa irop, Hag KUMKW nNpauionTb
PO3POBHNKIN, CTAHOBUTbL NOHag 770 MIH KOPUCTYBaYiB i mepeBarkHa BinbLwicTe KoMMaHin (90%)
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PO3BMBAIOTLCA 3@ PAXYHOK BAACHUX KOLWTiB. CborofHi 6arato npoBigHUX IT-KOMNaHin akTUBHO
3aMMatoTbCs po3pobkoto MOBINIbHUX iFrop, OCKISILKM NOMNUT Ha HUX 3aJIMWAETLCA CTabifibHO
BUCOKUM. [PaKTUYHO KOXXEH ApYyrunn po3pobHnK 30cepefnBCsa Ha CTBOPEHHI iIrpoBMX A0AATKIB.
Lle 3axonneHHs CTaso HaCTiNbKM NONYASPHUM, WO HaBiTb couiasbHi NaaTdopmMun, Taki Ak

, , i OQHOKACHUKK, NoYanu po3pobnatun iHHoBaLUinHi MOBinbHI irpuy,
Bb6ayvatoum B HUX eheKTUBHUI Ccnocib 3anyy4eHHa KopucTyBadiB. Cyy4acHi MobinbHi TenedgoHun 3a
CBOIMM MOXXJINBOCTSIMW MPUPIBHIOIOTLCA A0 MiHi-KOMMN'lOTEpiB, Hadal4yn KOPUCTyBayYaM LUMNPOKI
MOXXJINBOCTI AN OHNaNH-irop. 4na uboro 4OCTaTHLO MaTW €KPaH i3 BUCOKO po34i/JibHOO
30aTHICTIO Ta AKICHOW Nepefayetd KoNbopy, BUCOKOLBUAOKICHUIA iHTepHeT, BbyaoBaHuin bpay3ep,
CEeHCOpHUI AnCnaen Ta [OCTYN A0 MarasuHiB irpoBux AoaaTkiB. KOHKypeHLUis Ha rnobanbHOMY
PUHKY MOBiNbHUX irop Haf3BUYAMHO XXOPCTKA, i KOMNaHIii 3MyLUIeHi BNpOBag )KyBaTW iHHOBaL,iMHI
TexHos0rii Ta iHCTpyMeHTH, WwWob 3abe3neynTn KopnctyBa4yaM MakCMMaibHO KOMOPTHY
nnatcdopmy. MNepen po3pobHMKaMn CTOITb CKNafHe 3aBAaHHA - CTBOPUTU YHiKalbHi, Cy4acHi
pilleHHs, AKi 6yayTb LiKaBUMU rpaBLsM pi3HUX BiKOBMX KaTeropin. LLlopoky prHOK MOBinbHUX
irOp MOMOBHIOETHCA HOBUMU TEXHONOriaMU, PYHKLIAMK, IHCTpyMeHTaMu Ta TpeHgamu. FonoBHa
MeTa KOXKHOI KOMMaHii, LWo crneuiani3yeTbCsa Ha po3pobui irpoBux nonaTkiB, - CTBOPUTU
nepenoBy NnaTdopMy, Ka MOBHICTIO 3a40BOJIbHUTbL NOTpebu KopncTyBayiB. AHaNi3 MOB
nporpamMmyBaHHS A1 CTBOPEHHS irop

@ O6Hapy»xeH MnarunaT: 0,57% https://lazarus-games.blogspot.com/p/blog-pag... + 2 id: 8

NepfAfYAPSpaMn nonsranu B yCTaHOBL K/OYOBMX NEPEMUKaYiB Ha NMepeaHii naHen
ob4yncnoBasbHOro NpUCTpoto. O4eBUAHO, Y TaknU cnocCib MoXxHa Byno CKNacTu TiNIbKWU HEBEJUKI
nporpamMu. 3 pO3BUTKOM KOMM'IOTEPHOI TEXHIKM 3'ABMU/IaCcA MallMHHA MOBAa, 3a OOMOMOI O AKOI
MporpamicT Mir 3afaBaTh KOMaHuW, ONepyym 3 ocepenkamm nam'aTi, NOBHICTIO
BUKOPUCTOBYIOYMN MOXXJIMBOCTiI MallMHN. OfiHaK BUKOPUCTaHHSA BinblUOCTi KoMN'toTepiB Ha PiBHI
MaLLUWNHHOT MOBW BaXXK0, 0COBIMBO Lie CTOCYETLCA BBEAEHHA-BUBEAEHHSA. TOMY Bif

il BUKOPUCTaHHSA [OBeNocs BigMOBUTUCA. HacTynHMin Kpok 6yB 3pobneHuin B8 1954 poui, konun
6yJ10 CTBOPEHO MepLUy MOBY BUCOKOIO PiBHSA - opTpaH (aHr. - ).

@ O6Hapy»xeH MnarnaT: 0,31% https://lazarus-games.blogspot.com/p/blog-pag... id: 9

MOBM BNCOKOrO PiBHSA iMiTYOTb MPUPOAHI MOBWU, BUKOPUCTOBYOYM Oe5Ki CZI0Ba PO3MOBHOI MOBU
i 3araJibHONPUNHATI MaTeEMaTUYHi cCUMBOAK. Lli MoBM BinbLl 3py4Hi Ans9 NIOAWHK, 3@ 4ONOMOroK0
HUX, MOXKHa NMUCaTV NPOrpaMn 00 AEKINIbKOX TUCAY PAAKIB LOBXUHOLO.

OpaHak Nlerko 3po3yMijla B KOPOTKMX Nporpamax, s MoBa CTaBaJjia HeuynTtabenbHo i BaXKKo
KepoBaHOI0, KON CNpaBa CTOoCyBaJslacs BENUKUX Nporpam. BupiweHHs wiei npobnemn npuinino
nicna BUMHaxo4y MOB CTPYKTYPHOIro nNporpamyBaHHS (aHr. ),
Takux g9k Anron (1958), NMackanb (1970), Ci (1972). Y niacyMmky B KiHLi 1970-x i no4aTKy 1980-x
6ynu po3pobneHi NnpnHUNNK 06'EKTHO-OPIEHTOBAHOro nNporpamyBaHHsa (OOIM). OOMN noegHye
Kpalli NIPUHUMNX CTPYKTYPHOIO MPOrpaMyBaHHSA 3 HOBUMUM NOTY>XXHUMUK KoHUenuiamm, 6a3oB.i 3
AKMUX HA3MBAKTbCSA iHKaNCynauieo, noniMopdiaMoM i cnagkyBaHHAM. MNpuknagom 06'eKTHO-
OpPIEHTOBAHUX MOB €: , C++, Ta iH. OOl go3BoAs€E ONTUMAIbLHO
opradizoByBaTu nporpamu, po3busatoym npobaemMy Ha CKNafO0Bi HaCTUHN, | NPALLIOOYN 3 KOXKHOIO
oKpeMmo. MNporpaMa Ha 06'EKTHO-OPIEHTOBAHOI MOBU, BUPILLYIOYN AeAKy 3agadvy, No CyTi, ONUCye
YaCTUHY CBIiTY, WO BiAHOCUTbLCA A0 LUbOro 3aBAaHHSA. Ha CbOroAHilHIN OeHb BUAINATb HACTYMHI
MOBW MPOrpamMyBaHHA K OCHOBU A115 po3pobku [28]: C# BXoAUTb B nepLly N'aTipky
HannonynsapHilWnX MoB rMporpamyBaHHsa Ha 2020 pik. BiH BUKOPUCTOBYETLCSA B 6araTboX BEUKUX
KOMMaHisiX, @ TaKoXX | B HEBENIMKUX rpyrnax NporpamicTiB. 3apa3 KOMMNaHis pobuntb
BEJINKNIN aKLLEHT Ha PO3BUTOK YHIBEPCasIbHOCTI i KpocnaaTgopMeHOCTi 415 Liei MmoBu. Bxxe 3apa3
311 4OMOMOTroK MOXXHa pPo3pobnsaTn NMPakTUYHO Byab-AKNIA TUMN AoAaTKiB. KoMMnaHiga
3a/IMLLIAETHLCA OAHI€0 3 Hambinbwmnx |T KOMNaHin CBiTy, a C# ii pnarMaHCbKOIO MOBOKO
rnporpamMyBaHHS, sika MOCTINHO PO3BMBAETLCA | BOUpae B cebe BCce HOBI MOXKNBOCTI. C#
[03BOJISIE CTapTyBaTU pPo3pobKy Weuille, a Lie A03BOJISE WBMALLE OTPUMaT NPoOTOTUN
pileHHs. LLBnAaKiCcTb po3pobKM Ha NOYATKOBMX €Tanax NPOEKTY 3HAYHO BULLLE B MOPIBHAHHI 3
iHWXMN MmoBaMun. C# CNpoeKTOBaHMN KpocninaThoOpMHNUM, O4HAK MOro po3BUTOK He MillOB B
LUbOMY HamMpsaMKYy, TOMY Nifg yTBOpUAACA AOCUTb NOBHa . iHppacTpyKTypa, a Ha
iHWNX NnaTdopMax PiBHOLIHHOT iIHPPACTPYKTYypu He 3'aBunocs. Mpu po3pobui HeBeNUKNx
MPoOeKTiB NPOAYKTUBHICTb C # He NOCTYNA€ETbCS iHLIMM MOBaM MpPorpamMyBaHHSA, O4HaK Npu
36iNblUEHHSA BUXiOHOIrO KO4y, anropuTMiB i T.4. - WBMAKICTb pob0TK AoAaTKiB 3Ha4yHO napae. C#
BOJIO[i€ BE/IMKOIO KiNbKiCcTto 6ibnioTek 3i cTapTy, WO iCTOTHO nosierwwye po3pobky. H i

5-rpy Mo>xHa po3pobuTtun 3 Hyn4d, ane 3pyyHiwe i npocTiwe ue 6yane 3pobuTn 3a
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[0MNOMOrol YANCSIEHHUX ABWXKIB | phpenMBopkKiB. OCb nmwe aeski 3 HUX: 2 -
dpenMBOpK A5 po3pobkun 2D-irop, BiH MPU3HAYeHUN He TiNlbKX a8 npodecinHnx po3pobHukis,
ane i gona noaen, aKi He BMilOTb NporpamMyBaTu: AnW3alHepiB, XyA0XKHUKIB abo cTyaeHTiB. Y
KoMnnekTi € 6inbwe 20 nnarindie i 70 BisyasnbHMX ePEKTIB A9 CTBOPEHHSA FPU, IKY MOTIM MOXXHa

Bigpa3y X onybnikyBaTu Ha OeKiNbKOX nnaTgopMax. 2 MO>XXHa cnpobyBaTu
6e3kowToBHO abo NpnabaT NOBHY BEPCitO iIHCTPYMEHTY; - 6e3KOWTOBHNIN OBUXOK 3
BiAKPUTUM BUXiAHUM KOOOM O03BOJISIE CTBOPIOBATU irpn i3 3aCTOCYBAHHSAM i 6ibnioTekn

. Ha canTi € 6e3niv Nnpuknagis i HaB4YaNbHUX CTaTEN, AKi LOMNOMOXXYTb Y CTBOPEHHI
BJIACHOI rpu; - MoYaB CBill WNAAX 3i 3BaHHSA
[ | LuTtuposaHus: 0,04% id: 10

«[Mepwunin hpenmBopk Ans Beb-irop».

Llen oneHCOpCHUIN NpeTeHAEHT NOLINPIETLCA BE3KOLWTOBHO i MOCTABASETLCSA 3 XOPOLLUMM
penakToOpoM piBHIB. PPernMBOPK He € CaMUM 3P03yMifinM abo AOKYMEHTOBAHWM, asie Noro
HadiNHICTb BXXe aoBefeHa. Hanpuknag, po3pobHnkam 3 B35/11 3@ OCHOBY

OJ19 CBOro ABUW)XKa 3a MOro NpoAyKTMBHICTb | 34aTHICTb MacwTabyBaTnCSA Mig KOHKPETHY
3agauvy; - Habip -6ibnioTek gnsa po3pobku irop: npusHadeHa ons
poboTu 3 5 , - onsa poboTn 3 ayaio, - ONA CTBOPEHHS aHiMauin, a

- ONS ynpaBfiHHA 3aBaHTa)XeHHAM BCiX HEOBXiAHUX eNneMeHTIB; - OBVXKOK ONS
CTBOPEHHSA 3D-irop 3 BUKOPUCTAHHSAM . BuxigHnnm Kog NpoeKkTy BiAKPUTUN i MOCTINHO
OHOBJIIOETLCSH; - OBUXOK, WO A03BOMISE CTBOPOBATK 2D i 3D-irpun i po3milyBaTu B
UMX irpax peknamy oaa oTpuMaHHsa NpubyTky. 6e3kowToBHUN aNna Ny6naivHuxX
NPoOeKTiB, MOXXHa NpuabaTn i 0gHY 3 ABOX MJAaTHUX BEPCIN 3 PO3WNPEHNMU PYHKLIAMU; -
OCHOBHOIO NepeBaro € WBUAKICTb peHaepuHry. IBM>XOK NOBHICTIO 6€3KOLTOBHUN, BiH
npu3HayYeHuin ona CTBOPeHHA 20-aoaaTkiB: 6baraTto NnpuknaaiB € Ha CalnTi NPOEKTY; -
MOBHOLIHHWI iIrpOBMIA DPENMBOPK, HANNCAHNN Ha . MMoBHa cnctema cueH i kamep,
cnpanTw i aHiMauii, 3Byku, pismka i T7.0. baraTtbom ay>xe nogobaeTbcs , L0 HaJa€EThLCA

. H i He3aMiHHi Npu CTBOpPEHHS NpocTux Beb-gonaTkiB Ta irop, NnpoTe Ha
UbOMY TigHOCTI gaHux 3acobiB 3akiH4yloTbCA[51]. C++. € OCHOBHOIO MOBOIO NMpOrpaMyBaHHS Npu
po3pobui irop, Tak Sk 003BOJISE 3O0iNCHUTN NOBHU KOHTPOJb Haa 3acobamu i norikow[43]. C++
- HaA3BMYaAMHO NOTY>XHa MOBA, LLLO MiCTUTb 3aCcobu CTBOPEHHSA ePeKTUBHUX MPOrpamM NpPakTUYHO
6y Ob-9KOro NpPU3HaYeHHS, Bif HU3bKOPIBHEBUX YTUAIT | ApanBepiB A0 CKAAAHUX NPOrpaMHUX
KOMMJIEKCIB CaMOro pi3HOro npm3HayeHHs. Bncoka cyMmicHicTb 3 MoBot C 003BOJISIE
BUKOPUCTOBYBaTK BeCh iCHYO4MN C-kofa (kof C Moxe ByTun 3 MiHiManbHUMUK nepepobkamu
CKoMMiNboBaHO KoMninaTopom C++; 6ibnioTekn, HanucaHi Ha C, 3a3BMUYall MOXYTb ByTK
BUKSIMKaHI 3 C++ H6e3nocepeaHbo 6e3 byab-aKMX 4OAATKOBUX BUTPAT, B TOMY YMCAI | HA PiBHiI
hYHKLiN 3BOPOTHOIO BUKJINKY, [03BONAO4YM BibnioTekam, HanncaHmm Ha C, BUKNMKATW KOg,
HanucaHuim Ha C++). Moot C++ NiATPUMYOTbLCS Pi3HI CTWUJI | TEXHOOriT NporpamMyBaHHS,
BKJIIOMa0UN TpaAuLinHe AnpekTuBHe nporpamysaHHs, OO, y3arasbHeHe nporpamMmyBaHHS,
MeTanporpamyBaHHSA (LWabnoHM, MaKpPoCK) Ta € MOXMBICTb POBOTN Ha HU3bKOMY PIBHI 3
nam'aATTIO, agpecamun, nopTamun. [laHa MoBa NporpaMyBaHHSA MA€E MOXJIUBICTb CTBOPEHHS
y3arajbHEHUX KOHTENHEPIB | aNrOpUTMIB ANS Pi3HUX TUMIB AaHUX, iX cneuianizauis i o64ncneHHs
Ha eTani koMninauii, BUKopucToBytouun wabnoHn. KpocnnatgopmeHicTb C++ Oy>ke BUCOKa.
[OoCTynHi KOMOINATOPU A5 BENNKOI KiNbKOCTI NnaTdopM, Ha MOBi C++ po3pobnsaoTs nporpamu
ONs Hanpi3HOMaHITHIWMX NnaTdopM i cnctemM. MoBa cnpoekToBaHa Tak, Wob gaTn nporpamicTy
MaKCUMaJIbHUN KOHTPOJIb HafA yCiMa acnekTaMn CTPYKTYpU | MOPSAAKY BUKOHAHHA NporpamMu.
C++ € abCcoNoTHNUM peKOPACMEHOM MO MPOAYKTUBHOCTI, MO MigTPUMLI NNaTHOPM, Mo CYyMiCHOCTI
i 3@ KiNbKiCTIO icHYl4Mx 6ibnioTek cepen iHWKWX MOB nMporpamMyBaHHsA. OgHak 6araTo
MporpamicTiB BUAINAOTb FOJIOBHUN NOFo HEOOIK - CKaAHICTb OCBOEHHSA OaHOI MOBU. OTpUMaHi
naHi 3BeageHo B Tabnnuto 1.1. KpuTepii ouiHOTLCA 3@ N'ATK 6anbHOM LWKasio, ae N'saTb -
Hamkpalunin nokasHuk. Tabnmusa 1.1 - MNopiBHAHHA MOB NporpaMmyBaHHA Kputepii C#

/ ++ MpoaykTmeHicTb 3/5 2/5 5/5 KinbkicTb 6i6nioTek 3/5 2/5 5/5 3py4HicTb
nporpamyBaHHs 4/5 3/5 3/5 MNMpocToTa 3acBoeHHA 4/5 4/5 3/5 KpocnnatdopmeHictb 3/5 5/5 4/5
Ko>xHa MoBa nporpamMyBaHHSA fobpe cebe Nnokasye B NeBHUX 3aBAaHHAX. Hanpuknan: seb-
po3pobka ( ) HE Ma€ NMPUXUJIbLHOCTI A0 onepauinHOi CUCTEMU; SKLLO B NMpiopuTeTi
WBUAKICTb po3pobkKu (0OTpUMaHHA NpoToTUNY AOAATKY), TO CNif BUKopuctoByBaTu C#. B AKOCTI
MOBW NporpamMyBaHHSA A5 CTBOPEHHS irop Hankpalle NiAXoaAnTb BUKOPUCTaHHA MoBu C++, Tak
SIK BOHa MiATPUMYE BENNYE3HY KiNbKiCcTb 6ibnioTek i Mae rapHy NpoAyKTUBHICTb. AHani3
iCHYO4YMX NporpamMHux 3acobiB oNnsa CTBOPEHHS irop TepMiH
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n LnTnposanHus: 0,02% id: 11
«irpoBUN pyLUinN»

(abo

n LnTnposaHus: 0,01% id: 12
< OBUXKOK»,

n LnTnposaHus: 0,01% id: 13
«ABUTYH>»

) BUHUK y cepeamnHi 1990-xX poKiB y KOHTEKCTi KOMM'IOTEPHUX irop XaHpy LWyTep, TakKnx K
MONySPHNN . ApxiTekTypa byna nobygoBaHa Tak, WO LEHTPaJibHi KOMMOHEHTN rpu
(Hanpuknapg, TpuBuMipHa rpadika, i3mka, 3ByK Ta iHWI nigcnctemun) 6ynu BioKpemneHi Big
rpacivHUX pecypcis, irpoBMX NpaBua Ta iHWKX eneMeHTiB. Takun nigxig 0o3B0ASAB 3
MiHIMaNbHUMN 3YCUNIAMU CTBOPHOBATU HOBI irpu, OCKiNibKM 6iNblUICTb 3aBAaHb, CMiIbHUX O
6araTbox irop, BMpilwyBanncs irpoBum pyuiem. MNepuui irposi pyLwii 3a3Bmndan pospobnanucsa ona
3anycKy OAHI€l rpu Ha NeBHI NnaTdopmi. HaBiTb yHiBEpCcanbHi baraTtonnaTopMHi pyLuii
3a3BMYal OPiEHTOBAHI Ha CTBOPEHHS irOp NEBHOM0 XXaHpy, HanNnpuknag wyTepis abo . LUe
MoB’S13aHO 3 TUM, WO NporpamMHe 3abesnevyeHHs 3aBXXAn € HaBOPOM KOMMPOMICiB, 3aCHOBaHUX Ha
MpUNyLWweHHAX Npo ocobnmBocTi ManbyTHbOI rpu. Hanpuknag, pyLwin, onTUMi30BaHUN ANs
pPo60TY Y 3aKPUTUX NPUMILLEHHSAX, BUKOPUCTOBYE -nepeBa AN peHAepuHry o6'ekTis,
po3TalwoBaHMX Nobnn3y kamepun. HaToMicTb pyLlii, OpiEHTOBAHI Ha BiOKpWUTI NnpocTopwu,
3aCTOCOBYIOTb iHWIi TeXHOOrii, HanpuKaag BiATBOPEHHSA 3 Pi3HUM piBHEM AeTani3auii 3anexHo
Big BiACTaHi fo 06’ekTa. OkpiM BaraTopa3oBo BUKOPMCTOBYBAHUX MPOrPaMHUX KOMMOHEHTIB,
irpoBi pyLWwii 3a3BMYai BKOYalOTb Habip BizyasbHUX IHCTPYMEHTIB Ans po3pobku, fKi cknagatoTb
iHTerpoBaHe cepepnoBuie po3pobku. Lle cnpoluLye, NpMCKOPIOE Ta Noserye CTBOPEHHS irop.
Taki pywii iHogi Ha3nBaTb

n LUunTtnposanHus: 0,03% id: 14
«irpoBMM NianporpamMmHuUM 3abesnevyeHHIM»,

OCKi/IbKN BOHM HadaloTb FHY4YKy Ta baraTopa3oBO BMKOPUCTOBYBaHY naaTdopMy 3 yCima
HeobXiAHUMN DYHKLIAMN AN CTBOPEHHS irPOBOIro NPOAYKTY, 3HVKYO4YN BUTPATU, CKAAQHICTb i
Yyac po3pobKu, L0 € KPUTUYHO Ba>KJIMBUMKU (haKToOpamMm B yMOBAX BUCOKOI KOHKYPEHLiT Ha PUHKY
Bigeoirop. Cno4aTKy irpoBi pyLUil CTBOPIOBAINCA KOMMaHIiaMKU 4158 po3pobKn BNaCcHUX irop.
3rooMm 3'aBUINCA KOMMaHIT, AKi cnewniani3ytoTbCsa BUKJIIOYHO Ha CTBOPEHHI pYyLWIiB A5 iHWKX
pO3p0bHUMKIB. 3a OCTaHHI POKU KiNbKICTb TakMUX PyLWIiiB NepeBullMaa COTHIO. barato 3 HUX cTann
6e3KkoWTOoBHUMU abo YacTKoBO 6€3KOLWTOBHUMM, WO 003B0oNSAE Byab-koMy cnpobyBaTu cebe y
CTBOPEHHI BNIAaCHOI rpn, 03HaNOMMBLUUCH i3 NpuHUMnaMmn poboTtu pyuwis. Cepen
HaMNONYNAPHILINX irPOBUX PYLUIIB MOXHa BUAINNTHY , 4 Ta , KOXKEeH i3
AKNX Ma€ CBOI NnepeBarn Ta HefoMiku. — ue iHTerpoBaHe cepefoBuLLe A5t PO3p0bKU
KOMM'IOTEPHUX irOp, B AKOMY BUKOPUCTOBYIOTbLCA Pi3Hi 3acobu CTBOPEHHS MPOrpamMHOro
3abe3neyvyeHHs, Taki IK TEKCTOBUN pefakTop, KOMMNINATOP, BigNag4ynk Towo. 3aBAsKM 3pYyHHOCTI
BUKOPUCTaHHSA, CMNpPOLLYE Npouec po3podbku irop, pobnsaym noro KOMOPTHUM, a
MYIbTUNAATHOPMEHHICTb PYLUIS LO3BOJISE OXOMJIOBATU LWUNPOKUIA CAEKTP nnaTdopM. Irposi
pywii 3a3BM4an MatoTb 6araTto PyHKLIOHaNIbHUX MOXXJIMBOCTEN, TAaKNX K MOLENIOBAHHSA
Pi3NYHNX cepenoBmLL, ANHAMIYHI TiHi, KapTXn HOpPMaaen TOoLoO. BUPI3HAETBLCA cepen iHLWKnX
ABOMa KJIl0O4OBMMU NepeBaramu: BizyasbHUM cepenoBuLLeM po3pobku Ta
KpocnaaTOopMEHHICTIO. BisyasnbHe cepefoBuLLe BKIOYAE iIHCTPYMEHTU MOOEIOBAHHS,
iHTerpoBaHy po3pobky Ta aBToMaTu4Hy 36ipKy, WO NigBMNLYE eheKTUBHICTL poboTn
po3pobHMKIB. KpocnnaThOopMEHHICTb OXOMJIOE HE AnLe NiIATPUMKY pi3HUX naaTgopm (MK,
MOBifIbHI MPUCTPOI, KOHCOJIi TOLWO), aJle 1 MOXKJIMBICTb BUKOPUCTOBYBaTW CepenoBuLLe Po3pobKku
nig onepauinHUMn cucteMamm i . TpeTbolo nepesaroto € MOAYyJIbHa
CucTeMa KOMMOHEHTIB, sIka [03BOJISIE CTBOPIOBATM irpoBi 06'eKTU LWISIXOM KOMBiIHYBaHHS
PyHKLIiOHaNbHMX eneMeHTiB. Ha BiAMiHY Bif TpaAuUINHOro HacnigyBaHHS, y 06'ekTNn
opMYyIOTbCA LWAAXOM A0AaBaHHA KOMMOHEHTIB, WO 3HAa4YHO CMPOLLYE CTBOPEHHS NPOTOTUNMIB i
MPUCKOPIOE pOo3pobKy. MpoTe Ma€ 1 Hedonikn. OgHUM i3 HUX € 0BMEXEHHS Bi3yaJlbHOro
penakTopa npu poboTi 3 6araToKOMMOHEHTHUMIN CXeMaMW. [pyruMm He4oNiKOM € BiACYTHICTb
NiATPUMKMK MOCUIaHb Ha 30BHILLHI 6ibnioTekn, Yepes Wo nporpamictTamMm AOBOAUTLCSA
HaflalWToBYBaTW iX CaMOCTINHO, WO YCKNaAHIOE KOMaHAHY poboTy. e oaoHa npobnema
CTOCY€eTbCA WabsioHiB ek3eMnaapiB ( ). Xo4a uen nigxin 3abe3nevyye rHyykicTb y
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Bi3ya/bHOMY pefaryBaHHi 06'eKkTiB, pefaryBaHHsa caMux WabnoHiB Ma€ NeBHi HeQONiIKN. TakoXX

iCHYE -BepcCis , Ka 4epe3s creundiky CBOEI apxiTeKTypu (TpaHcaauia koay 3 C# y
++, a noTiMmy ) Ma€ npobnemun 3 NPOAYKTUBHICTIO, CNOXKMBaHHAM NaM’aTi Ta poboToto
Ha MOBINTbHUX MPUCTPOAX. (UE), po3pobneHunin komnaHieto

, € O4HNM i3 HANMONYNSAPHILIMX iFPOBUX PYLUIIB, LUMPOKO BUKOPUCTOBYBaHUX A5
CTBOPEHHSA inbMiB Ta AAA-NPOEKTIB. Lle pywin BUPI3HAETBCA NOTY)XHUMN rpadivyHUMK
MOXXJIMBOCTAMU Ta, AK i , NigTpUMy€e po3pobKy irop ansa 6inbLOCTi onepauinHNX CUCTEM,
KOHconen i MobinbHMX NAaTHOPM. 3aBAAKN CYMICHOCTI 3 pi3HUMK rpadivHUMKU ApanBepamu,
TaKNMU K 3D Ta , NigTpMMUI aydiocucTem i pyHKLUiN 0na mepexxeBsux irop,

NiAXOAUTb AN CTBOPEHHS irop 6y Ab-9KOro xaHpy. [1o0 cknagy pyLlis BXOAATb Ta
IHTYITUBHO 3PO3YMINNIN PenakTop, AKi 3HAa4YHO CMNPOLLYOTb npouec po3pobkn. Poboyni
iHTepdenc irpoBoro

[ 7 LintuposaHus: 0,01% id: 15
«OBUXXKa»

npeacTaBseHo Ha puc. 1.2. Puc. 1.2. IHTepdenc irpoBoro ABm>xKa
Ha BigmiHy Big , Ma€ BiAKPUTUN BUXiOHNI KO, HAarMUCaHNI Ha MOBI
nporpamMyBaHHA C++. AKLIO MOPIBHIOBATK Ui ABa pyLil, BapTO 3a3HauynTu, L0 Kpaule
NiAXOAUTb A1 CTBOPEHHS MOBINBHUX irop i MPOEKTIB Yy 2D, ToAi AK N03BOJISAE
CTBOPIOBATM BUCOKOTEXHOJONYHY rpadiky. OaHIE0 3 KNOY0oBMX 0COBMBOCTEN €
cucTema Bi3yasiIbHUX CKPUMTIB Mifj Ha3BOK . BoHa po3Bonse cTBoptoBaTu ckpmunTun 6e3

BUKOPMCTaHHSA MOB NporpamMyBaHHS, WO 3py4YHO ANA peani3auil pisSHOMaHITHUX iFrPOBUX MexaHiK,
Hampukaag, OrikKy MepcoHaXkiB 4 NpoueaypHoi reHepauii. 3aBAsKN LbOMY TaKoX
BUKOPUCTOBYETLCA ANS CTBOPEHHSA peaniCTUYHOI rpadikn B apXiTEKTYpHIn Bisyanizauii. Hegoniku
: 3arimae 6baraTo ANCKOBOro NPOCTOPY SIK CaMa nporpamMa, Tak i CTBOPEHi Ha Hil
irpu. Bucokui nopir Bxo4y, Xo4 BidyasibHe NporpamMyBaHHS 4aCTKOBO MO0 3HUXYE.
FpoMi3oKUi iHTEPGENC i3 BEIMKOIO KiNbKICTIO eneMeHTiB. MpobaemMn 3 NpoayKTUBHICTIO.
BucHoBOK: 34aTeH 3abe3neynTn cknagHiwy Ta AKiCHiWY rpadiky NopiBHAHO 3
, NIpoTe BMMarae 6inblIoro piBHA NiAr0TOBKY Bif po3pobHuKa. Y NpoCTUX NPOEKTAX pi3HULSA
Mi>K pyLissM/1 Mal»xe He BiayyTHa, i po3pobka Takux irop y 3a3BMYal 3aliMa€e MeHLe 4acy.
Fopo (aHrn. ) — BiakpuTMn baraTonnaTtdopmoBuin 2D Ta 30D rpaibHUA pyLWin nig
niueHsiero pO3p0bNAETLCA Yy CMiBAaBTOPCTBI 3 3'asueca B 2014 poui,
ctabinbHa Bepcia 2.0 Bunwna B 2016. Y 2018 po3pobHuKM aoganu nigTpuMKy 3d i ABUXKOK
oTpvMaB Ha3By Bepcii 3.0. 1o nybniyHoro penisy y surnagi gigkputoro N3 pywin
BUKOPUCTOBYBABCS BCepeduHi AeAKNX KoMMaHin JlTaTuHCbKoi AMepukmn [19]. OTo4eHHs
po3pobHMKa npautoe Ha , , i Ta MOXX€ eKCrnopTyBaTW irpoBi
npoekTun Ha MK, koHconi, MobiNnbHI Ta Be6 nnaTtdopmn [11]. OcHoBHa MeTa —
3abe3nevynTn MaKCMMaJibHO NMPOCTe N CaMOAOCTaTHE cepenoBuLle anasa po3pobku irop. Len
pyLWwin [o3BONAE

@ O6HapyxeH MnaruaT: 0,15% https://uk.wikipedia.org/wiki/Godot id: 16

CTBOPIOBATU irpu 3 Hy1s, He NoTpebyroyn AO0AaTKOBUX IHCTPYMEHTIB, OKPIiM TUX, SKi NOTPiOHiI
LN CTBOPEHHS irPOBOr0 KOHTEHTY

(Hanpuknag, rpadivyHNX eneMeHTIiB Y1 My3uKun). HanncaHHA Koy TakoXX 34iNCHIOETLCS 6e3
BUKOPUCTaHHSA CTOPOHHLOIO NMporpamMHoro 3abesnedeHHs. ApxiTeKkTypa 6a3yeTbCa Ha
KOHUenuii gepeBa CrnagakoBux

[ 7] LinTuposaHus: 0,01% id: 17
«CLEeH».

Ko)xeH enneMeHT cueHun (Hoga) MoXKe CTaTu OKPEMOK CaMOCTINHOK cueHo. Lle no3sonse

PO3p0OHNKAM 3MIHIOBATM BCIO apXiTEKTYPY MPOEKTY Ta NpaLoBaTUN 3 KOMMIEKCHUMM CLEeHaMu,
BUKOPMCTOBYOYM NMPOCTi abcTpakuii. Pobounin iHTepdenc irposoro

n LUunTtnposaHus: 0,01% id: 18
«pyLUia»
npeacTaBsieHo Ha puc. 1.3. Puc. 1.3. IHTepgdenc irpoBoro pyLuis Yci irposi pecypcn,

BKJIIOYAO4YM CKpPMNTU, rpadivyHi acceTun Ta irpoBi cueHun, 36epiraloTbCs B Nanui NPOEKTY Y BUrNadi
biHapHMX halnie, a He cknagHoi 6a3n gaHMx. Pecypcu, WO HE MICTATb CKAaAHNX OAaHUX,

36epiraloTbCA y NPOCTUX TEKCTOBUX hopMaTax. Takui nigxig 3Ha4yHo nosnerwye poboTy KoOMaHA,
AKi BUKOPUCTOBYIOTb CMCTEMN KOHTPOO Bepcin. [10]. OAng Toro, wob pocartn noTpibHOro piBHA


https://uk.wikipedia.org/wiki/Godot

https://plagiarism-detector.com 9/22

onTuMi3aUii Nig pywin Ta iHTerpaduii B cepenosuLle po3pobku, BMKOPUCTOBYE BJIACHY
CKpUMTOBY MOBY.

@ O6Hapy»xeH Mnarnat: 0,11% https://uk.wikipedia.org/wiki/Godot id: 19
'pa cTBOPIOETLCSA abo MOBHICTIO Ha C++, abo 3 BUKOPUCTaHHSM BJIaCHOI BUCOKOPiIBHEBOI
OVHAMIYHO TUMi30BaHOI CKPUMTOBOI

@ O6Hapy»xeH Mnaruat: 0,3% https://uk.wikipedia.org/wiki/Godot id: 20
MOBM NporpamMmyBaHHSA Mif Ha3BOO , CAHTaKCMC KOl Haragy€e MoBy . BigMiHHicTIO
Bifg € B epLUy Yepry YiTka Tunisauis 3MiHHMX NMPU OrONOLLEHHI Ta 3arajibHa ONTUMI3aLis
CKpPUMTOBOI cucTteMu Nig 6a3oBaHy Ha CUEHaXxX
apxiTekTypu pywia [9]. Takox iCHY€E Bepcia 3 NiaTpUMKoIo MoBu C # (

), NpOTe B AaHUA MOMEHT BOHa BCe Lle A0MNpPaLbOBYETLCA | HecTabinbHa.
@ O6Hapy>xxeH MnarunaT: 0,16% https://uk.wikipedia.org/wiki/Godot id: 21
padhivHa cucTtema ond BCiX NigTpMMyBaHUX nnatdopm nobynoBaHa Ha 2.0.

PeHaoepuHr Bkatovae B cebe TexHoNorii

- , , , MOBHOEKpaHHi nocteddekTn Tuny
, , , , FaMa-KopeKLu,il, ,

@ O6HapyxeH Mnarunat: 0,55% https://uk.wikipedia.org/wiki/Godot id: 22

AVHAMIiYHi TiHi Ha OCHOBI Ta iHWi. [1na CTBOPEHHSA LWenaepiB BUKOPUCTOBYETLCA
CnpolleHa wengepHa MoBa, Wo € 61M3bKOi MiAMHOXXWHO MOBU . MoTim wengep Mo>XkHa
BUKOPUCTOBYBaTK B MaTepiani, eKkpaHHOMY edeKTi Ana 2a-sisyanisauii. Llenaep nomingaeTbcs
Ha cekuil Ta . TaKO>XX MO>XJIMBE MOBHOLIIHHE CTBOPEHHSA LWenaepiB BiyaslbHOMY
penakTopi. Ma€ oKpeMy rpadiyHy nigcucrtemy onsa 21, sKy MO>XHa BUKOPUCTOBYBaTHU
He3asieXXHo Bif

3D. 3aBOsKK CBOIN BiOKPUTOCTI 6araToOMOBHWI, BiH NIATPUMYE Mal>Ke BCi MOBM CBIiTY, Ma€
MPUEMHUI IHTEP(ENC | 3PYHHUIA IHCTPYMEHT NS HanucaHHA Koay. OnNeHCOPCHUN ABUXKOK TaKoX
Ma€ i HefoNiKW, MICUSAMKN CMPYBaTUM | Ma€ NpobsiemMn 3 NPOAYKTUBHICTIO SKLLO Ha eKpaHi
3HaxXo0AUTbCS BeJIMKa KifbKiCTb 06'ekTiB. Hepgoniku: - neski pedi Tpeba wykatn,
[oycTaHoB/OBaTN abo HaBiTb CaMUM NPorpamMyBaTy; - NPOCiAaHHSA 3@ NPOAYKTUBHICTIO 3
BEJINKOIO KiNIbKiCTI0 06'EKTIB; - Y MOPIBHAHHI 3 BEIMKNMU ABUXXKaMM Maso TyTopianie, 6a3 3HaHb i
MO>XXJIMBOCTI BUPILLMTY Npobnemy. A 4yepes 3MiHY Bepcil, Ti WO € YacTO 3acTapiBaloTb. Tabnunus
1.2 - NopiBHAHHA NporpamMHux 3acobis Kputepii MoBa HanucaHH4 rpu
# /is/ C++, # JocTynHicTb YMOBHO 6e3KowToBHa YMOBHO
b6e3kowToBHa be3kowToBHa 2D-rpadika + + + 3D-rpadika + + + Obpobka kKonisii + + +
Obpobka isukn + + + BbynoBaHi MexaHi3mu Bignagku + + + OTpMMaHWUIA aHasi3 NopiBHAHHS
nporpamMHux 3acobis 3sefeHo B Tabnuuio 1.2. Cepel KOHCTPYKTOPIB, AOCUTb NpnBabaneo
BUrNapae , LLIO HOMiHaNbHO 06iLSE LIMPOKMIA CNEKTP PYHKLIOHaNy Ta
KpoCnaaTMOPMEHHICTb. O TOr0 X 3HOBY Taku, Ma€ YMmany NonynsapHiCTb Ta NiATPUMKY
TOBapuUCTBa KOPUCTYBaYiB, HE3BaXxakuun Ha BiAHOCHY MOJIOAICTb NPOEKTY. EAUHUM MiHYCOM €

HecTabinbHICTb poboTun 3 C #. Tomy ong peanizauii MarictepCbKoro AoCnig>XXeHHs
obunpaemo . Peanizauis wTy4HOro iHTenekTy B irpax Irposuin WITy4HUN iHTenekT (A, Big
aHrJI. ) — ue Habip NnporpaMHUX MeToAiB i WabsioHiB, WO BUKOPUCTOBYIOTLCA

B KOMM'IOTEPHUX irpax OS5 CTBOPEHHS iNt03il IHTeNeKkTy, 9KUM Kepye KoMmn'toTep. Irposui
6a3yeTbCs Ha anropnTMax i3 Teopii ynpasniHHSA, pobOTOTEXHIKM, KOMMN'IOTEepPHOI rpadiky Ta
iHbopMaTUKK 3aranoMm. Peanizauis Al CyTTEBO BMJIMBAE Ha irpOBMIA NpoLEeC, CACTEMHI BUMOTN Ta
6lo>KeT NPOEKTY, TOMY PO3POBHUKM NparHyTb CTBOPIOBATK ONTUMI30BaHUN Al, AKKUA He
rnepeBaHTa)kye pecypcu. Ha BigMiHy Big Al B iHWIKX rany3sax, irposuin Al HacTo BUKOPUCTOBYE
CMPOLLEHHS, iMiTauil Ta xuTpouli. Hanpuknag, y wyTepax HaaTO TOYHUN pyX | MUTTEBE
npuuintoBaHHA 60TiB MOXYTb 3p0bUTK rpy HeCNpaBeaIMBOID, TOMY iXHi MOXXJIMBOCTI CrieniafibHO
obmexyTb. BogHo4ac 60T NOBMHHI BUKOHYBaATW CKNagHIi Aii, Hanpukiaa, opraHi3oByBaTw
3aCifKW 4n ATV B KOMaHAi, 419 4YOro 3aCTOCOBYOTHCA KOHTPOJIbHI TOYKKU, pO3TallOBaHi Ha
piBHi. KoHuenuia Al 3’aBunacsa we B 1956 poui, xo4a cnepwy He Mana npsmMoro 3B’A3Ky 3
MOHATTAM iHTenekTy. Meplwuni 60T y Bigeorpi 3'aBmBcA We paHiwe — y 1951 poui. Noro
CTBOPUAN ANS FPU B WWAXMK, i BiH CKNafaBCA 3i CNUCKY LWAaX0BMX anropuTMiB. Y Bigeoirpax 60-x i
70-x pokiB /| 3a3BMYail HE BUKOPUCTOBYBABCS, aaye 6inbLUicTb i3 HUX Bynn po3paxoBaHi Ha
ABox rpasuiB [33]. CboroaHi eBpUCTUYHI aAropuTMu irpoBoro Al 3Haxo4AaTb 3aCTOCYBaHHSA B
Pi3HUX acnekTax irpoBoro npouecy. HannowmnpeHiwe BUKOPUCTaHHA — yNpaBJliHHA HeirpoBUMK


https://uk.wikipedia.org/wiki/Godot
https://uk.wikipedia.org/wiki/Godot
https://uk.wikipedia.org/wiki/Godot
https://uk.wikipedia.org/wiki/Godot
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nepcoHa>kamu ( ). LLle oOHi€l0 Ba)KNMBOK CHEPOIO € MOLLYK LLAXY, WO LUMPOKO

3aCTOCOBYEThLCS B CTpPaTErisAX peasibHOro 4acy. Llen anropuTm BU3Havae, gk MO>Xe NepenTun
3 OHI€ET TOYKM [0 iHLWOI, BpaxoBylo4n naHawadT, NepewKkoan Ta iHwWi dakTopu. KoHuenuis
HenepenbayyBaHoOro (aHrn. ) Al 6yna peanizoBaHa B AE€SKUX irpax HeLl0O0aBHO. Y Takux
irpax irposi 60T 34aTHiI

[ %] UutuposaHusa: 0,01% id: 23
"Byntuncsa"

Ha OCHOBI Al rpaBLs, 3MiHIOKYM CBOK NOBEAIHKY BiANOBIAHO A0 LbOro. Xo4a Ui pilleHHS
3a3BMYall 0OMEXYTbCS NMEBHOK KiNbKICTIO BapiaHTIB, L& 4YaCTO CTBOPIOE BPaXKEHHS iIHTENEKTY B
rpi. Po3pobHMKM 4acTo HaMaratlTbCA CTBOPUTKU Al, GK1Mn MogenoBas b poboTy NOACLKOro
MO3KY, aJie Taki npukiaamn € piokKiCHUMK, OCKiNbKK LA 3adadva HabaraTo ckiagHiwa, Hix
CTBOPEHHSA HemnepeabadyBaHux On4 rpaBus gin. Y 1992 poui 6putaHceknin B4eHuin CTiB paHg
BUpiWMB cnpobyBaTn po3pobnTn KoMepuinHe nporpamMmHe 3abesnevyeHHs i 3aNponoHyBaB ifeto
BipTYya/ZlbHOro AOMalLUHbOr 0 ybneHus, SKnii XX1uB 6 Ha poboyomy cToni . 'pa mana
HaB4YaTMCA HOBUM TPIOKaM Yepe3 BHYTPILLHIO HeMpoMepexy. 3rof4oM s igea nepeTsopuiacs Ha
MOBHOLiIHHY Fpy NP0 BUragaHuX iCTOT, HOPHIB. MyxHacTe CTBOPIHHSA BUNYMNJIIOETLCSA 3 AnU4, i
rpaBeLb NOBUHEH AOMNOMOITM NOMY BUBYUTU CBIT: HaBYaTW CJIOBaMU, MOBTOPKOKOYMN IX i
MOKa3ylo4n 3HAYEHHS, @ TaKOXX 3MyLLYBaTN BUKOHYBATK Pi3Hi Ail, 3a0X04yl04n rapHy NoBeniHKy.
MpoTe HOpHW YacTo 3abyBatloTh CBiM AOCBIO | po6NaTb NOMUNKN — Le ByJ10 3HAYHUM
DOCATHEHHAM po3pobHuMKa. LUTYYHUI iIHTeNeKT KOXHOI icCTOoT nobyaoBaHWn Ha HenpomMepexi 3
TUCAYI HENPOHIB, MOAINEHMX Ha KnacTepun. KoxKeH KnacTep BianoBigac 3a ogHy 3 (pyHKLUiN:
noYyTTH, POKYCYyBaHHSA yBaru, naM'aTb i MPUUHATTSA pilleHb. HOpHKM acouitoioTb CBOI Aii 3
MO3NTUBHUMUN abo HEraTUBHUMUM HacNigKaMu Ta pobnsaTb y3arasbHEHHS Ha OCHOBI
nonepenHbLOro Aoceigy, Wo A03BOJSE IM afanTyBaTUCA 00 HOBUX CUTYyauin. Puc. 1.4. 3aranbHa
cXemMa MO3KYy HopHa [oBeAdiHKa HOPHIB peryatoeTbCA ropMoHamMun, NoAi6HO A0 XXUBUX iCTOT, TOMY
BOHM MOXYTb BigdyBaTu noTpeby B CNifIKyBaHHI Ta po3Barax, a Takox nepexmeaTtu Binb, ronog i
BTOMY. Lli dhakTopu BNMBaOTb Ha 6anaHC XiMiYHUX eNleMEeHTIB Y IXHil KPOoBi, WO MOXXHa
BiACTEXYyBaTW Ha cneuiafbHin KoHconi. [36]. LLle oaHe Ba)knmBe 3aCTOCyBaHHSA Al B irpax — ue
MOJeNtOBaHHSA NoBediHKM rpasus, Wob 3po3yMiTu, K rpaBeLb B3aeEMoie 3 rpoto. CknagHuin
Ma€ BpaxoByBaTK, WO pobuTb rpaBeLb i AKi BiA4yTTAa BiH NepeXxmnBac nif Yac rpu. Ona ouiHku
irpOBOro OOCBiAYy rpaBUsA PO3POOHUKN BUKOPUCTOBYOTb METOAM MALLMHHOIO HaBYaHHSA, TakKi SK
KOHTpPOJIbOBaHe HaB4YaHHSA (Hanpukiag, MalnHKU ONOPHUX BEKTOPiIB abo HeMPOHHI Mepexi), wob
CTBOpIOBaTM Modeni 4oCBiay rpaBus. TpeHyBasbHi OaHi O1a UMX MoAdenen CKnagatTbCs 3
acnekTiB rpn abo B3aemModii rpaBuUs 3 rpoto, a Lisli — ue OuiHKM O0CBiay rpasus, 3ibpaHi,
Hanpuknapg, Yepe3s ¢izionorivyHi BuMiptoBaHHA abo aHKeTU. 3asy4eHHS FpaBLiB € CKAagHILLIO0
3apaveto. PO3po6bHUKM 3a3BUYal BULINAIOTL HOTMPU OCHOBHI MOZeNi NOBeLiHKN FPaBLiB, BaXKJIMBI
ans irposoro Al: CTBOpPEHHS PO3YMHUX | NloagNHONOAIBHMX 09 MOKpalleHHs B3aeEMoLil 3
rpasusamu; NMporHo3yBaHHA MOBEAIHKN FPaBLiB A5 NOKPALLEHHS NMPoLecy TeCcTyBaHHS irpu Ta ii
ansanHy; Knacudgikauisa noBeaiHkm rpaBuiB s nepcoHanisauii irposoro npouecy; BusasneHHs
MOBTOPIOBaHMX WabnoHIB 41 MOCNIAOBHOCTEN Ai 019 BU3HAYEHHS MOBEiHKW rpaBus Yy rpi.
LLUTYYHUIM iHTeneKT cTa€ BCe Binbll NonynsapHUM y irpoBin iHaycTpii. OcobnmeocTi irop pobnaTb
iX igeanbHUM cepefoBULLEM A5 3aCTOCyBaHHSA MeToAiB Al, 30KpemMa rnmbokKoro HaB4aHHS Ta
HaB4YaHHSA 3 NigkpinaeHHaM [2]. BucHoBkM Ao po3giny 1 MpoeiBwn aHani3 gocnigXXeHHs
iICHYIOUYMX NPOrpaMHUX i iIHCTPYMEeHTaNbHUX 3acobiB po3pobKuM irpoBUX CUCTEM, AiRLWAN A0
BUCHOBKY, LLIO 3@ OCTaHHi poKW MOBiNbHI Bifeoirpn 3anHAAM YMMany Hilly Ha PUHKY po3Bar Ta
[03Binns. 9k Hacnigok Bce binblue noaen NoYMHAOTL 3aX0MNJloBaTUCh PO3pOobKOoLo Bigeoirop. B
CBOIO Yepry 3'BUMBCS YMMaauii NONUT Ha IHCTPYMEHTabHi 3acobu Wo nonerwyTb po3pobky,
MOKpaLLyoTb rpadiky, ONTUMI3YOTb Qi3nKy Towo. s po3pobku Ta NnporpamMHoi peanisauii
irpOBOI CUCTEMMU, WO NpuaaTHa 418 rpu HOH-remMepam Ta A03BOJISE 3MaraTuUCA 3i WTYYHUM
iHTenekToMm, 6ysno obpaHo cepenoBuLle , IKe MigXoanTb ANS CTBOPEHHS Ta reHepauii
MPOCTUX irop 3aBASKW NiATPUMLUI MOBW NporpamMyBaHHA C#, BUTPaTKM AOCTAaTHbO MEHLLOrro Yyacy
Ha peaJsiizauito irpoBOi JIOTiKKW, 3aBASKN FTHYYKOIT MyJibTUMaaTopMeHoCTi pywisa. PO3411 2
MPOEKTYBAHHSA ITPOBOI CUCTEMW Po3pobka Bigeorpu Mae HU3KY NocaifoBHuX eTanis (puc.2.1),
3arajioM ix N'aTb: po3pobka irpoBoi KOHLEnNLii, NpPoTOTMUNYBaHHS irpoBoro 60Ty, po3pobka
iFPOBUX MexaHiK, TM Nnepenye NpPoekTyBaHHSA (Mpe-NpoaaKLLeHy) - reHepyBaHHS
renMansanHepoM igei wono ManbyTHbOI rpu, BUBip XXaHpy, TeMaTUKK, 0cobIMBOCTEN irpoBoro
npotecy, po3pobka cueHapito Ta obpa3iB NepCcoHaXKiB 3 0TOYEHHAM. MeHeO )Xep KOOPAWHYE hii
Pi3HMX Ntogen, 3aay4eHnx 4o po3pobkun, cknagae nnaH ixHboi poboTn, BCTAaHOBJIOE TEPMIHN i
BUKOHAHHS, NaaHye BuTpaTu. Puc. 2.1. ETann po3pobkn KoMmn'toTepHUX irop FoToBa rpa B CBOO
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yepry Mae€ NMPoOnNTU HN3KY eTanis, B XOA4i AKX MOTpansse 40 rpasBLiB i NiATPUMYE iHTepec Ao
cebe. IHOycTpia Bigeoirop BkOYae y cebe baraTto nNoaen 3 pisHMMKU npodeciaMmm Ta poasaMu:
NPOrpamicTiB, AKi BiANOBIAAIOTb 3@ TEXHIYHI MOXKAMBOCTI rpu, XyA0>XKHUKIB, MOAENIOBaJSIbHUKIB Ta
aHiMaTopiB, AKi CTBOPIOOTL rpadivyHNUN KOHTEHT, KOMMNO3UTOPIB Ta 3ByKOpexXuncepis, fAKi
CTBOPIOIOTb 3BYKOBE O(POPMJIEHHS Ta MY3UYHUI CYNpPOBIA, SKNUN HEPIAKO BUAAETLCSH OKPEMUM
HakKJla4oM. 3a yCnilwHe 3aBepLlueHHa poboTn Haa NMPOEKTOM BiAMOBIAAOTL MPOAIOCEPMU.
Bigeoirpu, aki po3pobnsaoTbCca He3aNeXHUMN PO3POOHMKaMM Y1 aMaTOPaMn Ha3MBaTbCA iHAi-
irpamu. Taki irpu HEpPiIAKO CTBOPIOIOTHLCA 3@ AOMOMOro cneuliasbHUX Nporpam, sKi iCTOTHO
nonerwytoTb (abo HaBiTb NiKBiAYIOTL) Npouec po3pobkn koay abo rpadikn, Hanpuknag, gk

. Po3pobka irposoil koHuenuii Mpa aBnse coboto 3MaraHHsA MPOTU LUTYYHOr O iIHTENEeKTY.
OCHOBHUI iIrpoOBUIA NPOLLEC NONATAE Y CTPINLOI PI3BHOKONLOPOBUMUN KYISIMU MO TaKNX CaMUX
KyJibKaX, SIKi pyXxalTbCsa B340BXX BU3HAYEHOr0 MapLUpyTy. 3MaraHHsa BiabyBaeTbCHA B peXUMI
peafnibHOro 4acy: 04HOYaCHO 3 BaMU rpa€ WTYYHUIN IHTENEKT, Mako4n Taki X uini. Mepemoxxuem
CTa€ Ton, XTo Habepe HambinbLy KiNnbKicTb 6aniB 3a obMexxeHnn vyac. Ans onucy poboTn irposoi
CNUCTEMW CTBOPUMO fiarpaMy irpoBOi JIOFiKKW, AKa Bigobparka€ KAOYOBIi B3AaEMOLII B MeXXax rpu.
Yca norika rpy moxke 6yTn yMOBHO MOAisIeHa Ha TPU OCHOBHI YaCTUHW: J1OriKa irpOBOro MEHI0;
Norika remmnneto; Jlorika iHTepdency rpu. Puc. 2.2. iarpama noriku rpu Ha puc. 2.2
306pa>keHo giarpamy, WO ONMUCYE Noriky poboTun irpoBoi cuctemu. lMicnsa Bxony B irpoBe MeHIo
rpaBelb Mo)Xe po3roYvyaTu piBeHb abo BUIATU 3 rpu. Y Mexxax piBHSA rpaBeLb 3Mara€TbCcs 3i
WTYYHUM iHTEIeKTOM BiAMOBiAHO A0 NpoLecy, ONMCaHOro Ha giarpami. Y 6yab-aKuin MOMEHT rpu
MO>XHa BUKJIMKaTW irpoBuin iHTepdenc, wob npnsaynnuHnTn rpy, NpoLoBXuTn ii abo 3asepuimnTn.
2.2. MpoToTmnyBaHHSA irposoro 6oTa
LWTy4yHmn iHTenekT (LUI) € KNIOYOBUM eneMeHTOM Malxe By ob-aKoi 0AMHOYHOI rpun. MNepcoHaxi,
AKUMUN Kepye KoMn'toTep, CTBOPIOIOTb aTMOCdEpY i AonoMaratoTb rpaBLUEBi Big4yyTH

@ O6Hapy»xeH Mnarnat: 0,25% https://dspace.luguniv.edu.ua/xmlui/bitstream/h... id: 24

cebe YacTmHo irpoBoro ceiTy. Ha 6a3zoBomy piBHi LLII emyntoe noBeRiHKy iHWNX rpasuiB abo
CYyTHOCTEN (yCiX eneMeHTIiB rpu, ki MOXXYTb AT abo Ha fKi Mo)XHa BN/IMBaATK, Bif

nepcoHaxiB A0 06'eKTIB, TaKMUX AK pakKeTn 4 gaTymkm 300poB's). OCHoBHa KoHuenuia LI
nonsarae y MoaentoBaHHi noseaiHku. Mo cyTi, irposuni LWI 6inbwe

n LvtuposaHus: 0,01% id: 25
KLWTYYHUA»,

HiXX

a LvtuposaHus: 0,01% id: 26

«iHTeNeKTyaJbHUN».

Ll cuctema Moxxke BapitoBaTuUCA Big NpocToi, nobynoBaHOI Ha NpaBuaax, 40 CKAAA4HOI, Lo iMiTye
noBefiHKy NoAanHN abo NpMnMae HeCTaHJapPTHI piweHHA [2]. OCb Kinbka NoWMpeHnX Nigxonis
0o peanizauii LWl B irpoBmnx cncrtemax: [epeBo pilleHb: CUCTEMA, A€ PillEHHSA OpraHi3oBaHi y
BUrNAA4i oepesa. ANropMTM NpoxoanTb Aepeso, wob aintu go

u LlntupoBaHus: 0,01% id: 27
«JINCTa»

— BY3J1a, WO MICTUTb OCTATO4YHE pilLEHHS. Y AepeBi pilleHb BY311 MOXXYTb ByTn ABOX TUMIB:
By3nu piweHb — nepeBipAloTb YMOBU Ta 0b6MpatoTb OOHY 3 a/ibTEPHATMB, KOXKHa 3 SKUX Beae Ao
CcBOro By3na. KiHueBi By3nn — fii, Lo peani3yioTb 0OCTaToO4YHe pilleHHSA aepeBa. KiHuesi
aBToMaTu ( ): MeToa MoAeNtoBaHHA 00'eKTa, KU NPOTArOM XUTTSA NEPexXoanTb MiXK pPi3HUMN
cTaHaMmn. Ko)xeH cTaH MoXke onncyBaTu isnyHuinm ctaH ob'ekta abo Habip noBeniHKOBMX
MoAenen, Wwo BignoBiAalTb KOHTEKCTY rpu. CUCTEMIN Ha OCHOBI KOPUCHOCTI ( ): areHT Mae€
Habip MoOXXNMBUX AOin | obnpa€e Ty, AKa Ma€ HaMBULLY KOPUCHICTb. KOPUCHICTb — Le Mipa
Ba>X/IMBOCTi abo A0UiNbHOCTI BUKOHaHHSA NEBHOI Ail onsa areHTa. 0N peanisauii npoekTy 3a
obpaHMM cLeHapieEM 3aCTOCYEMO CKlaHY CUCTEMY KiHLIEBI aBTOMATH,

@ O6Hapy»xeH Mnarnat: 0,1% https://dspace.luguniv.edu.ua/xmlui/bitstream/h... id: 28
AKa rnpusHadeHa s iMiTauii NoBeAiHKN NIOONHN, NS NPUAHATTSA HECTaHOAPTHUX PilleHb.

2.3. Po3pobka irpoBoi MexaHiku

@ O6Hapy»xeH Mnarnat: 0,39% https://lazarus-games.blogspot.com/p/blog-pag... + 2 id: 29

Irp6BeY MERAHIKa BU3HaYaE HAaCMYEHICTb irPOBOMO NMPOLIECY, MPaBWa, 3a SIKUMU FPaeTbCs irpoBa
cnctema. OCHOBOIO MexaHiku € irpoBi 06'eKTU, Taki K NepcoHaxi, 06'€KTU, 3 AKMMN BOHU


https://dspace.luguniv.edu.ua/xmlui/bitstream/handle/123456789/7883/5..pdf?sequence=1
https://dspace.luguniv.edu.ua/xmlui/bitstream/handle/123456789/7883/5..pdf?sequence=1
https://lazarus-games.blogspot.com/p/blog-page_27.html
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MOXYTb MaHinyaoBaTn, gekopauii. HaCTUHOIO irpoOBOT MEXaHIKW € YNPaBJiHHA, AKUMU YAHOM
rpaBeLlb KEPYE MEPCOHa>XeM Ta irpOBMM CBiTOM.

@ O6Hapy»xeH MnarnaT: 0,47% https://lazarus-games.blogspot.com/p/blog-pag... + 3 id: 30

3a B32¢MBHilo 06'ekTiB, SiKa BiAbGyBa€eTLCS 6€3 KOHTPOJIIO rpaBLs, BiANOBiAa€E Di3NYHNUN PYLLIN.
[o npuknaay, BiH peani3dye 3aKOHM iHepLil, rpaBiTaLitlo, MOBeAiHKY pPiAWH, BNaCTUBOCTI
npegmeTis. LLUTY4YHUI iHTeNeKT BiAMOBIAAE 3@ NOBEAIHKY NEePCOHaXiB, SiK BOHW pearyBaTuUMyThb
Ha fii rpaBus. baraTo nodin B rpi BigbyBaThCca 3a ckpunTamum. Cami noAii npuayMyroTbCs
CLLeHapucTaMu, a CKpUNTU peani3yoTbCsa NporpamMicTaMu.

K0 NpoaHaniayBaTW CyYacHi rinepkasyasbHi irpoBi MPOEKTU, MOXXHA BUOKPEMUTN HaNBiNbLL
MowmnpeHi MexaHikn Ta wabnoHn. BapTo 3a3Ha4nTK, LWLO HEMAE YHiBEpPCalbLHOro Nigxo4y A0
CTPYKTYPYBaHHSA TakKuUX MeXaHikK, i B pi3HUX g)xepenax 3yCcTpidatoTbCsa pi3Hi kKnacudikauil.
OCHOBHI 3 HUX BUrNsgatoTb Tak: 2.3.1. MexaHika 4Yacy Irpy 3 MexaHiKOK CUHXPOHIi3aLil
nepenbayatoTb 06MeXXeHHS Yacy, WO CMOHYKa€E rpaBLiB rpaTu waungwe. CKnagHicTb rpu
BM3HAYAETLCS LWUBUAKICTIO PyXY ii KOMNOHEHTIB. BUKOPUCTaHHS MeXxaHikn Yacy pobuTsb irpoBi cecii
KOPOTKMMMU, LLLO BiAMNOBIAA€E KOHLUenUii rinepkasyasbHux irop. LLo6 YHUKHYTK po34apyBaHHS
yepes WBUAKUN Nporpall, po3pobHMKK YacTo AatoTb rpaBuUsaM Kislbka cnpob i pobnaTtb
rnepesanyck rpym MakCMMaJslbHO NMPoCcTuUM. 2.3.2. MexaHika CMPUTHOCTI Lia mexaHika 3MyLUye
rpaBUiB 4iATW WBWUAKO, pearylyn Ha irposi 3arpo3u, wob yHNKHyTu nporpawy. KnacnyHum
npuKnanom € - , Oe rpaBeLb YXUIAETLCA Big BOPOriB. IHWM Nnpuknag — rpa 3Minka, y
AKIN CKNafHICTb 3pocTaE 3i 36iNbeHHAM AOBXUHW 3Mii nicna 36opy abnyk. 2.3.3. MexaHika
roJI0BONIOMKUN MXKaHp ros10BOJIOMOK OXOMJItoe 6a13bko 60% Mob6inbHOro irpoBoro puHky. Li irpu
pO3paxoBaHi Ha MPOCTi MOBCAKAEHHI pO3Barv Ta NMPOMNOHYTh JIErKi pO3yMOBI 3aBAaHHSA.
Hanpuknag, TeTpic € KNaCUYHUM NPUKAALOM FOJIOBOJIOMKU, iKa CTBOPIOE i1103i10 BUPILLEHHS
3ajavi Ym CcKNnagaHHsa nasna. linepka3lyasibHi FOJ1I0BOJIOMKM 3a3BUYan NpocCTi, ane aatTb
rpaBuUsAM BigAYYTTH OOCATHEHHSA 3aBAAKW LWBMAKOMY MPOrpecy Ta BUKOHAHHIO BEJINKOI KiNIbKOCTI
3aBOaHb 3a KOPOTKUIM Yac. 2.3.4. MexaHika 3auTTa Y Takux irpax rpasui KOM6iHy0Tb abo
3aMiHIOTb efieMeHTu, Wwob 3HNWNTK akomMmora binblwe o06’ekTiB. Hanpuknag, irpu, ae noTpibHo
noegHyeaTu Tpn abo binbwe enemeHTIiB 0gHOroO TUNy, Wob BngannTn ix. Le npocta, ane
3axonjmBa MexaHika. [Joa4aTKOBMN iHTepec BMKJIMKAOTb JITAHLIOIOBi peakLii, KON YyCYHEHHS
OLOHI€El NiHIT cnpnYnHAE we Binblie BnaaneHb, CTBOPIOOYN ehekT 3a40B0oJIeHHS. 2.3.5. MexaHika
MOBOPOTY Irpu 3 LIiEl0 MEXAHIKOI NMPOMOHYIOTh rpaBUAM pyxaTUCS MO 3a4aHOMY LWAAXY,
YHUMKato4Yn nepewkod. 0asa Luboro BAKOPUCTOBYETLCA MexXaHika noBopoTy. PO3pobHukmn
CTBOPIOIOTH iNt03it0 6e3KiHEeYHOro pyxy, xo4a HacnpasAi rpaseub obupae nuwe 3 KinbkKox
BapiaHTiB pyxy [16]. YCi 3a3Ha4vyeHi MexaHiku cnpsaMoBaHi Ha po3Bary KOpMcTyBayiB i
ypi3HOMaHITHEHHS irpoBOro npouecy. Taki irpu opieHTOBaHi HacaMnepepq Ha MPOCTOTY Ta
OOCTYMHICTb renMnes, YHUKayum cKnagHUX MexaHik i HaagMipHoil yearm o rpadivyHori
OOCKOHaN0CTi, XapakTepHux ansa 6inbw cknagHux irop. ¥ cy4acHMX ymoBax OCHOBHa MeTa by ab-
AKOI rpy — 3abe3neynTn 3a40BONEHHS | NPUEMHUI OOCBIA ONs rpaBus. NporpaMyBaHHSA Ta
NPOeKTyBaHHSA irpoBoro cepenosuila 2.4.1. BukopnctaHHA penMBopKiB 015 CTBOPEHHS
irpoBoro cepepoBunilia obpaHo ppernmMBOpK , SKUN iHTErpyeTbCA B AK nnariH. Len
IHCTPYMEHT A03BOJISIE peasli3oByBaTN KOAOBY JIOTiKY 3a AOMOMOIrOl0 apXiTeKTypHoOro wabnonry
. ( ) — Ue apXiTeKTypHWUA migxia, Wwo po3ainse Aoriky Ta AaHi.
Mig Yyac po3pobKM BUKOPUCTOBYIOTLCHA TPU OCHOBHI CK1a40Bi: — 6a30Bui 06'eKT, AKUI
CNYrye KoOHTenHepoM ans aaHux. Mo cyTi, ue aHanor knacy B OOI, ane 6e3 NnoBeniHKOBOI NOTiKW.
— aToOMapHa OAVHMLUSA AAaHUX i3 KOHKPETHUM MNpu3HadYeHHAM. Hanpuknag, piBeHb
3[10POB’A NepcoHa)ka, AKMN NpeacTaBJeHUn YNCNOBUM 3HAYEHHAM (iNt), ane 4iTKO aCouiloETLCA 3
rpaBLUEM. — (PYHKLUIOHaNbHMI MOOYJb, WO Peai3ye Joriky, 3MiHIOIOYM KOMMNOHEHTH
cyTHoCTen. CUCTeMmn MOXXYTb MpaLlOBaTU KOXKEH Kaap, NMwe Ha CcTapTi rpn abo pearyBaTu Ha
3MiHY MEeBHOIro KOMMOHEHTa. — e NIerknuin Ta NpoayKTUBHMN C# -hpenMBOPK,
cneuianbHO po3pobneHnn ons . BiH Ma€ 3py4Hy OOKyMeHTaLilo Ta akTUBHY CMifIbHOTY.
OpHak, noro NiaTpyMKa NpUNMHeHa, i 3 ornagy Ha PO3BUTOK BJIACHOIO -(bpenmMBoOpKa ,
MO>X€e MOCTYMNOBO BTPATUTU aKTyaJibHICTb Yy ManbyTHboMy. 2.4.2. NMobyagoBa TpaekTopil
pyXy 3a 3anjaHoBaHMM MapLpyToM OAHUM i3 HANBaXKNUBILLUNX | HANCKAAOHILWINX acreKTiB
irpOBOro cepenoBuLla € CTBOPEHHS LWAAXY AN8 pyXy 06’'ekTiB (Hanpuknad, Kynbok). [ns uboro B
peanizyeTbCca cneuiajbHUA MOAYJb, AKNIN L03BOJIAE MPOEKTYBATWN TPAEKTOPIIO
6e3nocepenHbLO B pefakTopi Ta imnopTyBaTn ii B rpy. LLUnax 6yayeTbcs 3a LOMOMOro0 KpUBMx
Bes’e TpeTboro nopsaaky (puc. 2.3). Lli KpuBi BU3Ha4YalOTb TPAEKTOPIKO HA OCHOBI OMOPHUX TOYOK.
ix MmoXxxHa YABUTK AK Fpadik NepeMileHHs TOYKM 3 MOoYaTKOBOI A0 KiHLEBOI NO3ULii 3a1€>XHO Bif,
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yacy. Puc. 2.3. NMobynosa kpnBoi be3’'e TpeTboro nopsaky Kpuei bes’e TpeTboro nopsaaky
OpPMYIOTbCS 3a AOMOMOrolo CreuiajlbHUX BaXkeniB, AKi BUXOAATb i3 KOXXHOI OMNOPHOT TOYKU
KPMBOI. Ha KiHLUSAX LMX BaXkesiB po3TalloBaHi TOYKM YrpaBAiHHSA, SKi, HEMOB MarHiT, BNJNUBAOTb
Ha BUIMH i NNaBHICTb NepexoaiB Kpueoi. (puc. 2.4). Puc. 2.4. Kpuea be3s’e 3 Baxxenem IcHye
Po3rnsHemo fekinbka BUAIB KepyBaHHA BaKensmu B Kpueux bes’e, aki bygemo
BUKOPMCTOBYBATW Npu po3pobui irpoBoi cnctemn (puc. 2.5): a)6)c) Puc. 2.5. BisyanbHe
rnpencTaBsieHHS crocobiB KepyBaHHS B KpUBUX bes’e

| » | LintnposaHus: 0,01% id: 31
« »

(a3epkanbHUN MeTod). Y LbOMY NiAX0Ai BUKOPUCTOBYHOTLCA ABa Ba)keni, SKi piBHOBIAAaNEHI Bif
OMOPHOI TOYKM Ta po3TalloBaHi Nig oA4HAaKOBMM KyTOM (puc. 2.5, a).

&4 LinTnposarus: 0,01% id: 32
« »

(acmMeTpuYHMIA MeTOA) Harafye A3epKasbHUN, OCKISIbKU PYYKM yNpaBAiHHA TaKOXX 3HaX0AATbCSA
nig o4HMM KYTOM, afie OOBXXMHa Ba)kenis, WO 3'€QHYIOTb iX 3 OMOPHOIO TOYKOIO, € Pi3HOIO (puC.
2.5, 6).

& LinTnposarus: 0,01% id: 33
« »

(po3iMKHYTUI MeTOoA) 3abe3nevye He3aneXHe KePYBaHHSA KOXXHOK PYYKOHO, O [03BOJISE
FHyuYKile 3MmiHoBaTU hopMy KpMBOI (puc. 2.5, ¢). Kpnsi be3’e WIMPOKO 3aCTOCOBYIOTHCA Y
6araTbox chepax |1, 30KpeMa y CTBOPEHHI WpudTiB, rpadivHmMx opmaTis, 3D-rpadikn,
BEKTOPHOI 2D-rpadiku, a Takox y ANa onucy NMAaBHOCTI aHiMauii. My X 3HaNWAW A9 HUX
HOBe 1 AOCUTb cneuundivyHe 3aCTOCyBaHHSA Yy HalIOMY MPoeKTi. Ha puc. 2.6 NpoaAeMoHCTPOBaHO
nobypnoBy WAAXy ANA rpw

& Uutuposarus: 0,01% id: 34
« »

3a gornomMorot Kpmsux bes’e. Puc. 2.6. lWnax ana rpum

| » | LintuposaHus: 0,01% id: 35

« »,

nobynosaHUi 3a 4ONOMOro KpmBmux bes’e 2.4.3. MpuHunnmn poboTn KiHLEBNX aBTOMaTIB

( - ) - BAKOPUCTaHHSA Takoro npumnomy HernoraHo, Koam HeobxigHo
OpPIEHTYBATUCA Ha KOHKPETHI NoAii, a MoAe b MOBEAiHKN MOBUHHA 3a/INWLIATUCA HE3MIHHOIO, MOKU
He 3MiHATbCA YMOBU. MexaHi3m roJIOBHUM YMHOM Ba3y€eTbCA Ha MOOENAX NOBEAiHKMN

aBTOMATIB i 3aK/Nlaga€ (hyHOAMEHT A HACTYMHOro MeToay, KUl CTaHe BAOCKOHAIEHO
BEPCiEI0 MOTOYHOro. Llein MeToa BKIOYAE NOC/iAOBHY peasii3alito TpbOoX KNaciB, CeHC
BUKOPUCTAHHA AKUX CTaHe SICHMIA Ha 3ak/Ilo4HOMY eTani: 1. Knac

{ 0 { ; }} 2. Knac :
{ ; ; } 3. Ta Knhac : ;

; } 4. PeanizyeMo pyHKLUit0O : 0OA1 =
();// TYyT HacTponKa nepexofis 5. BusHa4dmMmMo dpyHKUitO iHiliani3auii:
ble () { // TyT BUKOHYETbLCS iHiLiani3auia ctany } 6. BusHa4ymmo yHKLUitO
3aBEpPLUEHHS: 9 ble {) { // TyT BUKOHY€eTbCS (hiHanizauisa cTany } 7.
Bu3Hauynmo hyHKUIlO peani3auii Mmogeni noBeaiHKM, WO BiANOBiAaE CTaHy:
) { // Byne peanizoBaHa HUXX4e // TYT BU3HAYAETLCA MOAeNb NoBeLiHKM } 8. Peanizyemo

PYHKLIO, WO BM3HAYaE CTaH A1 HAaCTYMHOIrO KPOKY: {){

{ ) {17 (. . () {t. . = true; this. =
; ; } 1 } KoxHuin cTaH - ue cueHapin , SKUN BUKOHYE abo He BUKOHYE

rnepexif 00 HaAaCTynHOro ctaHy (puc 2.7). Bukopnctaemo yHKLUitO , o6 He MiHATK

3BMYHOrO NigxoAy A0 po3pobku Moaenen noBefiHKY, i peanizyeMo B Hil nepeBipKy HeObXiAHOCTI
nepexoAy B iHWWA CTaH. BaxnnBo BiaKAOYaTU KOXKHUIA CTaH B 06'EKTI rpun, SKUN BiAPIZHAETHLCA
Bifl NoYaTKoBOro. Puc.2.7. MNepexoan mMixx ctaHamun Ona intocTpauii po3pobku aovipHix Knacis, fKi
yCNagKoBYOTb Knac , PO3rNSHEMO KinbKa NpuUKNajiB: 0OoNH NEPeBIPAE BXOOKEHHS
3Ha4YeHHA B [ianasoH, a Apyrum nepesipse ,U.OTpVIMaHHﬂ 0BOX yMOB Hux4ye HaBoanTbLCA
BM3HAYeHHA nepLuoro Kiacy - : ; . ;
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; { ; ;
; boo 0 {i( = && = )
; ; } } Ta apyroro knacy : ;
; : { ;
; boo O{if{ : () && . ())

; ; } } KiHueBi aBTOMaT MO>KHa BOOCKOHANWUTW, BBIBLLIW NiATPUMKY WapiB abo
iepapxini. CaM NPUHLUXM 3aJINLIAETLCA TUM XKe, ajsie CTaHN OTPUMYIOTb MOXXJINBICTb BKJIIOYATH
BJIACHi KiHLUEeBi aBToMaTu, Wo pobuTs X 6inbw rHy4Ykumn i macwutabosaHnmm. CTBOPMMO CTaH,
CMPOMOXXHU YTPUMYBATU BHYTPILLHI CTaHW, Ana po3pobkn baraTopiBHEBUX iEpapPXivYHUX
aBTomaTiB: 1. Bu3Ha4yumo kKnac , LLLO yCNaaKoBYE Knac : ;
{ } 2. Jogamo BNacTUBOCTI A1a yrnpaBAiHHA BHYTPIWHIMX CTaHaMU: ;

; ; MepeBn3Ha4YMMo PyHKLUILO iHiLiani3auii:
0 {7 = ) = ;
. b = ; } 4. MNepeBn3Ha4YnMo pyHKLUio diHani3awii:
N A : ble () : = ; ( ) {
= ; } } Knac ctaHy BepxXHbOro piBHA 403BOJISE aKTUBYBATWN BHYTPILUHI KiHUEBI
aBTOMaTN, PEKYPCUBHO 3MiHIOKYMN MO0 BHYTPILWHIA cTaH. MpuHuMn poboTn 3annLaeTbCA
HE3MiHHMM 3aBOSKN CAUCKY CTaHiB i Niaxoay 6aTbKiBCbKOro Kiacy A0 BUKOHAHHS Mepexomis.

’

’

2.4.4. Po3pobka - diarpam [1ns NnpoekTyBaHHSA NpOrpaMn BUKOPMCTOBYBasacs MOBa

( ), OCKiJIbK/ BOHa € YHiBEPCaNbHUM iIHCTPYMEHTOM A4 rpad)iyHoro
MOEeSItoBaHHS. —

@ O6Hapy»xeH Mnarnat: 0,38% https://studfile.net/preview/1583247/ + 3 pecypcos! id: 36

L& BIiAKPUTUI CTaHOapT, SKUAN BUKOPUCTOBYE rpadiyHi MO3HaYeHHA A1 CTBOPEHHS
abcTpakTHOI Mofeni cuctemu. Lle 03BONISE CrlaHyBaTW Ta ONMCATU apXiTEKTYpY NPoeKTy 6e3
HanMCaHHA KoJy, @ TakoXX pobuTb Mogeni 3po3yminnmMm 6e3 cneuianbHMX 3HaHb [8]. byna
CTBOPEHa AJ18 BU3HAYeHHS, Bi3yasiizalii, MPOEKTYBaHHS Ta

OOKYMEHTYBaHHSA NporpamMmHux cnctem. OgHak ii 3aCTOCyBaHHA BUXOAUTb 3a MeXi po3pobku
nporpaMHoro 3abesmneyvyeHHs: BOHa BUKOPUCTOBYETLCA 19 MoaentoBaHHS BisHec-npouecis,
MPOEKTYBAHHSA CUCTEM i NpeacTaB/eHHSA OpraHi3auinHuX CTPYKTYp. aonomarae
po3p0obHNKaM y3rognTun rpadivyHi No3HaYeHHA ONA NpeacTaB/IeHHs 3arajbHUX MOHATb, TakMX AK
KJlaCcu, KOMMOHEHTHU, y3araJibHeHHS, arperauii Ta nMoBefiHka, o A03BOJISE 30CEPEANTUCS Ha
MPOEKTYBaAHHI N apXxiTekTypi. CeMaHTUKa BW3Ha4Ya€ ABi OCHOBHI KaTeropii mogenei:
CTPYKTYPHI (CTaTW4Hi) Ta noBefiHKOBI (gMHaMidHi). CTPYKTYpPHI MOAEeNi ONNCYIOTb CTPYKTYPY
KOMMOHEHTIB CUCTEMMU, BKJIIOHAIOHYN KNacK, iHTepdencu, aTpmbyTn Ta 38’93KuW. NoBeAiHKOBI
MoLeni LeMOHCTPYOTb PYHKLIOHYBAHHA CUCTEMU, BKJOYAOYN MeToON, B3aEMOLIT MiX
06’ekTamMm Ta 3MiHN CTaHIB KOMMOHEHTIB i cnctemm 3arasiom [4]. PopmanbHa CTPYKTypa
6a3yeTbCs Ha YOTUPLOX PiBHAX abcTpakuii: Mo3Hayka-MeTaMoaesb: HaNBULLMIN piBEHDb
abcTpakuii, Wwo Bn3Havae Ha 6a30BOMY piBHi. MeTamMoaesnb: KOHKPEeTK3aLia No3HaYvYKa-
MeTaMogesni, sKa BU3Ha4Ya€e MOBY ANs onucy moadenen. Mogens: Nnpuknag metamogeni, Wwo
BUKOPMCTOBYETHLCA AJI ONUCY KOHKPETHOI cucteMmmn abo npeameTHoi obnacTti. O6'ekTw
KOPUCTYyBava: KOHKPETHI daHi 41 ek3emMnaspu Moaeni, aKi npeactaBnsoTb 0bpaHy NpegmMeTHy
obnacTtb. Ha meTamogensHOMy piBHi npencTaBsieHNN TPbOMa JIOTIYHMMUN NaKeTaMu:
OcHoBHi eneMeHTU EnemeHTN noBefiHkn 3araibHi MexaHiamu [21]. KoHuenTyaslbHa MoAe b
BKJItOYaE bypisenbHi 6,10KkM, NpaBuaa iXHbOro NOEAHAHHSA Ta 3arasjibHi mexaHismn [3, 17, 6].
OCHOBHI enemMeHTHn — ue cyTHocTi (abcTpakuii) Ta BiAHOCUHK MiXXK HUMWN, SKi KOMBiHYIOTbCS
3a NeBHUMU NMpaBuIaMmn, yTBOPIOKOYM diarpamu. € YHiBepCaJIbHUM iIHCTPYMEHTOM AN
MOAesitoBaHHA Ta aHani3y, Wo A03BOJISIE CTBOPIOBATM CUCTEMATU30BaHI Ta 3p0o3yMini
apxiTeKTypHi Moaeni NpoekTis. B BW3HAYEHO YOTUPMW TUMNKU CyTHOCTEN [3]: — CTPYKTYpPHI
CYTHOCTI, LLO NOAINAITLCSA HA OCHOBHI: Knac ( ), iHTepdenc ( ); Koonepauis
( );npeueneHT ( ); aKTUBHMI Knac ( ); KOMMOHEHT ( );
By30/ ( ); PI3HOBUAN OCHOBHMX: aKTop ( ), curHan ( ), yTunita ( , BUA Knacis),
npouec ( ), HUTKa ( , BUI, aKTUBHWX KJaciB)) iHLWIi; goaaTka ( ); LOKYMEHT
( ); dann (File), 6ibnioTeka ( ); cTopiHKa ( ); Tabnnus ( , BuA
KOMMOHEHTIB)). — CYTHOCTi MOBOOXEHHS ( ): B3aemogisa ( ); aBToMaT
( ). — CYTHOCTI, WO rpynytoTb, - NakeT ( ). — @aHOTaULiNHI CYyTHOCTI -
npuMiTKa ( ). OCHOBHVMMW TUMAMW BiAHOCUH B €:

a LvtuposaHus: 0,01% id: 37
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«3aJIeXKHOCTi»

( ),

u LntnposaHus: 0,01% id: 38
«acoujiaLii»

( ), BKJIIOYHO 3 IXHiM pi3HOBMAOM —

u LUunTtnposaHus: 0,01% id: 39

«arperawieto»
( ),

n LunTtnposaHus: 0,01% id: 40
«y3araJibHeHHA»

( ) Ta

B LUunTtnposaHus: 0,01% id: 41

«peanisauia»

( ). TakoXX iCHYIOTb BapiaLil UMX BiAHOCKMH, HaNpUKNamg, YTOYHEHHS, TpacyBaHHS,
BKJIIOYEHHSA Ta PO3LINPEHHS (A4 3ane)XHocTen). [1na CTBOPEHHS KOPEKTHO odopmMaeHoi moaeni
nepepnbava€e OOTPUMAHHA BU3HAYeHUX NpaBui, SKi 3abe3nevyoTb TOYHICTD i
OOHO3HAYHICTb: HAAAHHS iMeH CYTHOCTSAM, BiAHOCMHaM i diarpamMaM; BU3Ha4vyeHHS obnacTi gii
iMeH (KOHTEKCTY, y AKOMY iM’'sl Ma€ 3Ha4yeHHs); 3abe3nevyeHHsa BUAMMOCTI iMeH (g8 ix
BUKOPUCTAHHS iHWMMN eNeMeHTaMn); NigTPUMaHHS WiNicHOCTI (Y3roa»>XeHoCTi Ta NpaBUSIbHOCTI
3B'A3KIB Mi)X enemeHTaMu); 3abesnevyeHHs BUKOHaHHSA Moaeni [3]. EeKTUBHICTb Ta 3pyYHICTb

BUKOPUCTaHHS 00CAraloTbCA 3aBASAKM 3aCTOCYBaHHIO MEBHUX Yro4, Tak 3BaHUX 3arajibHuX
MeXaHi3MiB, Takux aK: cneuyndikauii ( ), AONOBHEHHS ( ), MPUAHATI
po3noainu ( ), MeXaHi3Mun po3WwmnpeHHs ( )[4, 17, 6].
Ko>xeH eneMeHT HoTauii Ma€ yHiKafibHe rpadivyHe no3HayeHHs Ta crneundikalito, aKa ABSE
coboto TEKCTOBE NMpencTaB/ieHHS CUHTAaKCUCY N CEMaHTUKK BignoBiaHoro bynisenbHoro 610Ky.
Binbwicte 6ynisenbHmUx 610KiB XapaKTepusyrTbCa ANXOTOMISAMU:

[ % LinTuposaHus: 0,03% id: 42

«Knac / 06’exkT>,

n LunTtnposaHus: 0,03% id: 43
«iHTepgenc / peanizauisa».

Li puxoTomii nexxaTb B OCHOBI 06'€KTHO-OPIEHTOBAHOI0 MoAesItoBaHHA cuctem i 3abesnedyoTb
CTPYKTYpPOBaHUNM Niaxin 0o Binobpa>keHHA peanbHOCTI. B AKOCTi 0CHOBHOro 3acoby onuncy
npoekTy 6yno obpaHo i mobyagoBaHO AiarpaMu BUKOPUCTAHHSA, SIKi MOKa3yloTb PyHKUIOHabHICTb
ManbyTHLOI cuCcTeMU. BapiaHTN BUKOPUCTaHHSA MOKa3yloTb MOXMBI B3aEMUHUN MiXK CUCTEMOIO i
KopucTyBayeM. BoHN BigobparkatoTb 30BHILLHIN iHTepdenc cncTtemMmn i BKasyroTb hopMy TOro, Lo
cucTteMa noBMHHa 3pobuTn. [inosa ocoba (akTop) - Le eleMeHT, AKNN He € CUCTEMOLO, a
B3aEMOJI€ 3 HEl0, Yepe3 0CobMBUIN IHCTPYMEHT - BapiaHT. B xo4i npoekTyBaHHA 6yno BuaineHo
HacTynHi akTopwu: rpaseub (Aia Mopo3 4epBOHOI0 KOLOPY) - KOPUCTYBAY A0AATKA, WO BOJIOLIE
NOBHUM AOCTYMNOM [0 PYHKLIN Bigeorpu. Moxxe 6paTu y4acTb B rpi B posii CHannepa, ynpasnaTu
HaNalwWTyBaHHAMW NMporpamu. apyrun rpaseub (Jig Mopo3 cMHLOro Konbopy) - 60T. Moxxe bpaTtu
y4acTb B rpi, BOJIOAIOYN OOCTYNOM A0 KepyBaHHSA obupaTu Konip KysboK. 3aranbHa fiarpama
BUKOPUCTaHHA NpeacTasjieHa Ha puc. 2.8. Puc. 2.8. 3arasbHa AiarpamMa BUKOPUCTAHHSA
Po3ibpaHo Ko)XeH BapiaHT BUKOPUCTaHHA AeTajibHiwe. s uboro NnpeacraB/ieHo giarpaMmu
BiAHOCMH BapiaHTiB BUKOPUCTaHHSA. Mpun 3anyCcKy piBHSA KOPUCTYBa4veM, BiH MOXXe BUKOHATU NEBHI
Ail, K BapiaHT KOPUCTYBa4 MO)Ke BUKOPUCTOBYBATU Lit0

u LUunTtnposaHus: 0,02% id: 44
«BigKpnTK NapameTpu».

B naHOMy BapiaHTi BUKOPUCTAHHSA y AinoBoi 0cobu (rpaBus) € MOXXAMBICTb HaNalwTyBaTn
Bi3yaJibHi KOMMNOHEHTW AoAaTKYy. Mpu HanawTyBaHHI EeAKNUX KOMMOHEHTIB He0BOB'A3KOBO
HaslaWToBYBaTWN AesKi PYHKLIT, 9Ki NMO3HAaYeHi CTaB/EHHSAM

u LUunTtnposaHus: 0,01% id: 45
«PO3LUNPUTIN>.
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Hiarpama BiAHOCWH BapiaHTN BUKOPUCTAHHSA
n LUunTupoBaHus: 0,02% id: 46
«BigkpuTn napameTpu»
npencTassieHa Ha puc. 2.9. Puc. 2.9. lliarpama BigHOCUHW ansa gii
n LUunTuposaHus: 0,02% id: 47
«BigKpuTn napameTpu»

TecTyBaHHS4 lMicna 3aBeplueHHA poboTn Haf irpPOBOKD KOHLEMLLIED, MPOrpaMHOI0 peani3ali€to
ANITOPUTMIB LUTYYHOr O iHTENEKTY,

@ O6Hapy»xeH MnaruaT: 0,85% https://lazarus-games.blogspot.com/p/blog-pag... + 2 id: 48

MeXSRIREIS! 3a skMx rpa Moxe (PYHKLIOHYBaTH, BiAbyBaeThbCa ii JoonpaLoBaHHs. Ipa, He
3ibpaHa [0 KiHUS, afie B 5Ky MOXXJINBO rpaTu, Ha3MBaETbCA anbda-Bepcieto. BoHa MoXke MicTuTu
3Ha4Hi MOMWJIKK | HE OoOoMNpaLtoBaHHSA, 9K BiACYTHICTb MEBHUX MOXXJINBOCTEN, My3uUKn abo
06'ekTiB. BusiBNneHHAM npobsem 3aMMaloTbCsa TECTEPU, KOTPI rpaloThb B LIIO FPY, HAMarar4umcb
CMOBHa CKOPUCTATUCA BCiMa AOCTYMNHUMN MOXK/IMBOCTSAMM B Hir. Ha Mi3HilLOMY eTani BUXoAnNTb
H6eTa-BepcCis, 4O TeCTYBaHHA SKOI MOXXYTb 3aJlydaTUCS i NOTeHUiNHI nokynui rpyu. B 6eTa-Bepcii
BigOyBa€EeTbCA NOAANbLUMA NOLLYK MOMUIIOK, NEPEBiIPKa KOPEKTHOCTI B3aEMOIi 06'eKTIB irpoBoro
CBiTY, ynpaBJliHHA. MO>XXNIMBiI BHECEHHS 3MiH B 0OpOpPMJIEHHS, 3MiHa irpoBoro 6anaHcy,

TOoWo. BucHoBKkM Oo po3ainy 2 lNpoeeneHo aHani3 Npouecy NpoeKTyBaHHSA irpoBOi CUCTEMMU, LWLO
OpiEHTOBaHa Ha HOH-renMepiB i A€ MOX/UBICTb 3MaraTUcs 3 WTYYHUM iHTeneKToM. OCHOBHI
eTanu:

@ O6Hapy»xeH Mnarnat: 0,23% https://dspace.luguniv.edu.ua/xmlui/bitstream/h... id: 49

po3pobka irpoBOi KOHLIENLLT (CTBOPEHHS iFrPOBOI JIOFiKK Ta NpaBuJ), MPOTOTUMNYBAHHS iFPOBOro
60Ta, iMNaeMeHTaLif ifpOBOI MeXaHiKK, MporpamMmHa peai3alis afropuTMIiB LTYYHOIr 0O
iHTeneKTy, NporpamMHa peasisalis irpoBoi CUCTEMUN Ta

il TecTyBaHHSA. [1na onucy irpoeoi cuctemun byna cTBopeHa Aiarpama irpoBoi NOrikuy, aKa
306parka€ OCHOBHI irpoBi B3aeEMoAii B cncteMi. [1na peanizauii NpoekTy 3a 06paHnM cLeHapieM
BMKOPUCTOBYBaJlaCb CKJlafHa CUCTEMa KiHUEBUX aBTOMaTIB, WO iMITYE NIOACbKY MOBEAIHKY,
[ato4m 3MOory npunMaTn HeCTaHAAPTHI pileHHs. MpaBuna, Ha akux 6a3yeTbca po3pobreHa
irpoBa CUCTEMA, @ TAKOXX HAaCUYEHICTb iFPOBOro NPouUecy BM3Ha4YaloTb TakKi irpoBi MexaHiku, K
MexaHika 4acy, CNpPUTHOCTI, FONI0BOJIOMKM, 3IMTTHA Ta NOBOPOTY. [lna peanizavii KOAOBOI /IOMiKK
Ha OCHOBI apXiTEKTYPHOro wabnoHy 6yno obpaHo hpeimMBOpPK , AKNN IHTEerpyeThbCs B

AK MaariH. Y cepenoBuLi peanizoBaHO MOAY/b OJ19 CTBOPEHHS | iMMOPTY WNaxy
npsMo B pefakTopi. MpuHUnn nobynosn WAAXy 3aCHOBaHUA Ha BUKOPUCTaHHI KpnBux bes’e
TpeTboro nopsagky. PO34171 3 PO3POBKA ITPOBOIO AOOATKY

n LUunTtnposaHus: 0,01% id: 50

« »

Bubip Ta KoHirypyBaHHs mporpaMHoOro cepenosuila Onsa po3pobkn gaHoro irpoBoro
cepeposuLa 6y obpaHunn irpoBuin ABUryH 30, Yepes Noro NPoCcTOTY OCBOEHHSA, Nerke
HaNlalWTyBaHHA Ha pPi3HOMaHITHI NnaTdopMn, a caMe MobiNbHI, @ TaKOX 3a HasiBHY eKCrnepTu3y B
poboTi 3 UMM NPOrpaMHMM NPOAYKTOM. [1Na HanMcaHHSA NporpaMHOro Koay 6yaemo
BUKOPUCTOBYBaTH 2019, BiH Ma€ rapHy iHTerpauito 3 3D. B HawoMy Bunaaky,
MW M@€EMO rOJIOBHY CLIEHY BCEPEeaVHi (Ons pi3HMX NPOEKTIB, IX MOXKe ByTu pi3Ha KiNbKIiCTb,
01 HALLOro NMPOEeKTY A0CTaTHbLO OAHIEI). Ha Hawin cueHi po3MillleHHi rofIoBHI 06’€KTU irpoBoro
cepepnosua. B yCi 06’€EKTU Ha CLEeHi BBaXKatlOTbCS 5K - e OCHOBHUI 06’€KT, 3
AKMM MNPaLOE KOXXeH PO3pOObHUK B peaKTopi, @ TaKoXX B KOAi NPOAYKTY; BiH 0O3BONAE
oTpuMaTn LOCTYN A0 YyCbOro, Wo 3B'43aH0 3 faHUM Ta HaBiTb GinbLue.

MO>Xe MiCTUTK B cobi KOMMOHEHTU, BOHU ByBaloTb BOy0BaHi B CaM irpOBUA ABUIYH, Ta BAACHI.
BnacHi KOMNOHEHTK ABNAIOTbL COBOK CKPUNTKY, NIOMiKY AKUX 3a4a€ po3pobHuK. B nporpaMHoMy
KOZi, KOXKEH CKpUMT sBJIsiE COBO0 Knac, Lo Haciaye Bia Knacy . Llem knac Hapae
nerkun iHTepdenc ana BnpoBaaXXeHHs BaCHOI JIOTiKK, a TaKoXX 6araTy KiflbKiCTb 3BOPOTHMX
BUKJINKIB Ha pi3Hi BUNagkn. [1ns irpoBoro NpoekTy 6yaeMo BUKOPUCTOBYBATM OAUH CKPUNT, K
rOJIOBHUI irpoBUin KoHTposiep. OCHOBHa X Jlorika byne peanizoBaHa 3a 4OMOMOI Ol
apXiTeKTypHoOro wabnony . Ane onsa geskux BUNagKis, Konu He MOXXe BUPILLNTKN
nocTasJsieHy npobnemy (Hanpuknag, diznka) mm 6yaemMmo BUKOPUCTOBYBATW BAACHI CKpUNTH,
OTpPMMYBaTK IX B HALLOMYy OCHOBHOMY MOTOL cucteM Ta obpobnatu. Ha puc. 3.1 npeacrasieHo
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30BHILUHIM BUrNa4 pefakTopa 3D. Puc. 3.1. PepakTop 3D Ha puc. 3.2 npencTtasnieHnn
30BHIiLLHIN BUrNag cepenoBulla po3pobku 2019, aka 6yna BuKOpuUCTaHa ons
HanucaHHA Koay. Puc. 3.2. Cepepnosuuie po3pobku 2019 3.2 Onnc BUKOPMUCTaHOro
dpenmBopKy 3.2.1 KoHuenuii Cncrtema KOMMNOHEHTIB CYTHOCTI ( ) € A4POM

- ( ) Ta OPiIEHTOBAHMIN Ha AaHi TEXHOMNOrIYHOro CTEKY 3D. 49k
BUMJINBAE 3 Ha3BW, CKNlaJa€eTbCA 3 TPbOX OCHOBHUX YaCTUH: CYTHOCTI ( ) - cy6'ekTn
abo peui, sKi 3anoBHOOTL rpy abo nporpamy. KoMmnoHeHTH ( ) - AaHi, NnoB’A3aHi 3
o6’ekTamMu rpu, ane opraHiszoBaHi caMMMM AaHUMK, @ HE CYTHOCTAMM. L pi3HULA B opraHisauii €
OOHIE 3 KJIIOYOBUX BiAMIHHOCTEN MiXK 06'€KTHO-OpPiEHTOBAHUM AM3aNHOM Ta OPIEHTOBAHUM Ha
AaHi. Cnctemn ( ) - IoriKa, Ka NepeTBOPIOE AaHi KOMMOHEHTa 3 MOTOYHOro CTaHy B
HaCTYMHWUIN - HaNpUKAag, CUCTEMa MO>Ke OHOBJIIOBATU MONOXKEHHS BCiX pyxXoMunx 06'eKTiB 3a iX
WBUNAOKICTIO, KpaTHUM YaCOBOMY iHTepBaJy 3 NonepenHboro Kaapy. 9k 6yno 3a3HavyeHo,
apxiTeKkTypa (POKYCYeETbCA Ha AaHUX. CUCTEMU 34YUTYIOTb MOTOKN KOMMOHEHTHMUX AAHUX, @ NOTIM
rMepeTBOPIOIOTb AaHi 3 BXiAHOIM0 CTaHy y BUXiAHWUN CTaH, AKi MOTIM iHOeKCYyTb. HacTynHa cxema
iNIIOCTPYE B3AEMOLIIO LIMX TPbOX OCHOBHMX YacTuH: Puc. 3.3 CxeMa apxiTekTypwu Ha uin cxemi
CUCTEMa YNTAE KOMMOHEHTN Nepeksiafny Ta obepTaHHA, MHOXUTb iX, @ MOTiM OHOBJIIOE
BiAMOBiAHI KOMMNOHEHTU (L2W =T * R). Ton daKT, Wo CYyTHOCTI A i B MaloTb
KOMMOHEHT , @ CYTHICTb C Hi, He BNJINBA€E Ha CUCTEMY, OCKiNbKK cncteMa He abae npo
KOMMOHEHTU . Mo>XXHa HanawTyBaTW CUCTEMY TaK, W06 BOHa BUMarasa KOMMNOHEHT

, 1 B LbOMY BUMaAKy cUCTeMa iFHOPY€E KOMMOHEHTN CyTHOCTI C; abo, HaBNaku, Ko

CTBOPIOETLCHA CUCTEMA OJ19 BUKJTIOYEHHS CYTHOCTEN i3 KOMMNOHEHTaMu , BOHa NOTiM
irHOPYE KOMMOHEHTU CyTHOCTen A Ta B. 3.2.2 ApxeTunu ( ) YHikanbHa kombiHauia Tunise
KOMMOHEHTIB Ha3NBAETLCA . Hanpuknapg, TpusuMipHuii 06'eKT MoXXe MaTun
KOMMOHEHT AJ19 CBOr0 CBITOBOIr0O NEPETBOPEHHS, OAUH - OJ1S NIHINHOIO pyXy, OOuNH - oNs
obepTaHHSA | 0AWH - ANA BidyasibHOro 306pakeHHs. Ko)XXeH ek3eMnasap O4HOro 3 Lmx
TPUBUMIpHNX 06'EKTIB BiANOBiAAE OAHOMY 06'EKTY, ane OCKiNIbKM BOHM MaloTb OAHAKOBUN Habip

KOMMOHEHTIB, Knacudikye ix 9K eguHnm apxetun: Puc. 3.4. Cxema apxeTuniB cyTHocTen Ha
Lin giarpami cyTHOCTI (puc. 3.4) A i B noginsawTb apxeTun M, ToAi 9K CYTHICTb C Ma€e apxeTun
LLlo6 nnaBHO 3MiHUTK apXeTun CYTHOCTI, MO>KHa AofdaBaTn abo BUOANATN KOMMOHEHTU Mif Yac
BUKOHaHHSA. Hanpuknag, aKwo BUAAINTN KOMMOHEHT i3 CyTHOCTI B, BiH nepexoanTb A0
apxetuny N. 3.2.3 M ApxeTun CyTHOCTi BU3HA4aE ae 36epira€ KOMMOHEHTU L€l
CYTHOCTI. po3noainse nam'aTb Mo

[ %] UutuposanHus: 0,01% id: 51
«esieMeHTam»,

KOXKeH npeAcTaBaeHUin 06'eKTOM . Ko)xeH enemMeHT 3aBXXAWN MICTUTb CYTHOCTI
ofHOro apxetuny. Konm enemMeHT nam'aTi CTa€ NOBHUM, BUAINISE HOBUW eNeMeHT NaM'aTi ans
OyOb-S9KNX HOBMX CYTHOCTEN, CTBOPEHNX 3 TUM CaMUM apxeTurnom. Akwo gonaem abo sngansem
KOMMOHEHTW, AKi NOTiM 3MiHIOIOTb apXeTun CyTHOCTI, nepeMillye KOMMOHEHTWN ANS Li€i

CYTHOCTI B iHWWA eneMeHT Nnam’aTi. Puc. 3.5. CTpyKkTypHa cxeMa efieMeHTiB nam’qaTi Lis
opraHizauinHa cxema (puc. 3.5) 3abe3neyye B3aEM0O3B'A30K

a LvtupoBaHus: 0,03% id: 52
«O0AVH 00 baraTbox»

MiXK apxeTunamum Ta eneMeHTamu. Lle TakoxXX 03HavaE, Wo ANS NOLYKY BCiX CyTHOCTEN i3
3aaHUM HabopoM KOMMOHEHTIB MOTPIGeH NOLWYK nnLle cepen iCHYI4YNX apXeTunis, AKi, Sk
npaBuo, HEBENIUKI 3a KiNbKICTIO, @ He cepef YyCix CYTHOCTeN, SKi, K npaBuso, 3Ha4yHo BinbLui 3a
KiNbKIiCTIO. He 36epirae CcyTHOCTI, WO 3HAaxX0AATbCA B hparMeHTi, y neBHOMY nopsaaky. Koan
CYTHICTb CTBOPIOETLCS abo 3MIHIOETLCA Ha HOBUW apXxeTun, MoMilLLL@€E MOro B NMepLUni
efnieMeHT, Wwo 36epirae apxeTun, i aKMn Mae NpPocTip. OAHaK eneMeHTN Nam’aTi 3aNnLaTbCs
WiNbHO YNaKOBaHUMM; KON CYTHICTb BUOANAETLCA 3 apxeTuny, rnepemillye KOMNOHEHTU
OCTaHHbOI CYTHOCTI B (hparMeHTi Ae HewonaBHO Byan 3BiSIbHEHI CNOTWN B MaCMBaxX KOMMOHEHTIB.
BapTo 3ayBakuTu, LLO 3HAYEHHS CMiJIbHUX KOMIMOHEHTIB Y apXeTuri TaKoXX BU3Ha4YaloTb, fAKi
CYTHOCTIi 36epiratoTbCcs B 9KOMYy hparMeHTi. YCi CyTHOCTi B 4aHOMYy hparMeHTi MaloTb OQHAKOBI
3HaYeHHA oNna 6yab-IKUX CMilbHUX KOMMNOHEHTIB. AKLLO0 3MIHUTWN 3Ha4YeHHs 6y ab-9Koro rnoss B
CMiSIbHOMY KOMMOHEHTIi, MoAugikoBaHa CyTHICTb NMepemMillyeTbCS B iHWNIA efieMeHT, K ue 6yno
6, akbn 6yB 3MiHEHNI apXxeTun Li€i CyTHOCTI. 3a HEOBXiOHOCTI BUAINAETLCA HOBMIN efleMeHT
nam’aTi. 3.2.4 3anntu cyTHocCTi LLlo6 BU3Ha4ynTwn, ki CyTHOCTi cnctema noBuHHa obpobuTu,
BUKOPUCTOBYETbLCH . 3aNnT CYTHOCTI 3[OiNCHIOE MOWYK Yy iCHYOYMX apxeTunax gns
TUX, WO MAalOTb KOMMOHEHTH, WO BiANOBIiAAOThL BallMM BUMOraM. 3a AOMNOMOrol0 3annuTy MOXHa
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BKa3aTu TaKi BUMOIrM 0O KOMMOHEHTIB: - apxeTun NMoBUHEH MICTUTN BCi TUMNWU KOMMNOHEHTIB Y
KaTeropii Yci. - apxeTun NOBUHEH MICTUTU NPUHANMHI OQWH i3 TUMIB KOMMNOHEHTIB Yy byab-
AKiN KaTeropii. - apxXeTun He NOBUHEH MICTUTN XKOAHOM0 3 TUMIB KOMMOHEHTIB y KaTeropii

>KoaHoro. 3annT CYTHOCTI Haa€ CNUCOK PparMeHTiB, WO MiCTSATb TUMN KOMMOHEHTIB,
HeobxigHux 3anuTy. MoTiM BU MOXXeTe neperasgaT KOMMOHEHTU LUMX hparMeHTIB

6e3nocepenHbLO 3a 4OMOMOrOH (iTepaTtop no ekamennapam ). 3.2.5
OpraHisauia cucrtemn OpraHi3oBYyeE cucTemMmn 3a CBiTOM (Knac ), @ NoTiM 3a rpynamu
(knac ). 3a 3aMOBYYyBaHHSM CTBOPIOE CBIiT 3a 3aMOBYYBaHHSAM i3

3a3fganerigb BU3Ha4YeHUM HabopoM rpyn. BiH 3HaxoOuUTb YCi AOCTYMHI CUCTEMU, CTBOPHOE iX
eK3emMnnapu Ta AoJa€ A0 nonepeHbO BM3HAYeHOI rpynm MOAeN0BaHHS Y TUMOBOMY CBITi.
Mo>KHa BKa3aTun NopsLoOK OHOBJIEHHA CUCTEM B 04HiN rpyni. Fpyna - ue CBoEpigHa cuctema, Tomy
BM MOXETe AoaaTu rpyny Ao iHWOoI rpynun Ta BKa3aTu ii MOPSAAoK, SK i OyAb-aKy iHLWY CUCTEMY.
Yci cnctemu B rpyni OHOBAIOIOTLCS Nepes HaCTYMHOK CUCTEMOIO YU Fpynoto. AKLLO NOPALAOK He
BKa3aHo, BCTABJISIE CUCTEMU B NOPSAAOK OHOBJIEHHSA OETEPMIHOBAaHUM CNocoboM, KU He
3a/1€XXUTb Bif NOpAOKY CTBOPEHHSA. IHWMMM CNOBaMun, OAUH i TON caMuin Habip cncTtem 3aBxau
OHOBJIIOETLCS B 04HAKOBOMY MOPSAOKY B MeXXax CBOEI rPyrnn, HaBiTb KOJIN BN AIBHO HE BKA3YETbCS
nopsnok. OHOBNIEHHSA cMcTeMun BiabyBaeTbCA B OCHOBHOMY noToui. OgHaK CMCTEMU MOXYTb
BMKOPUCTOBYBATW 3aBAaHHA 019 BUBaHTa)KeHHA poboTun B iHLWI NOTOKN. 3abe3neyye
MPOCTUI crocib CTBOPeHHS Ta NiaHyBaHHA poboynx Micub. 3.3 CueHapin irpoBoro goaaTtky pa
CKNlaJa€ETbCA 3 cepil piBHIB, BUKOHAHWX Y HOBOPIYHOMY CTWAI, Aie rpaBeLb NOBMHEH 3aBanTun
NAHUIXXKY Pi3HOKOJIbOPOBUX KYJIbOK LOCATHYTWU Ny3u. paBeub Kepye dirypkoto Liga Moposa,
o MoXe obepTaTuUCs HAaBKOJIO CBOEI OCi, Ta BUCTPIJIIOE KYJIbKN BUNAaAKOBOIr0 KOJIbOPY.
IHOMKaTOop Ha MiWwKy [iga Mopo3a curHanisye Nnpo Koaip HAaCTYMHOI KybKN. HU3KK KyNIbOK
04HOro Konbopy (Tpu 1 Binblue WTYK) BUOYXatoTb, CKOPOUYHOUN NIaHLIIOXXKOK. TOMY rpaBLeBi chnif
BUCTPINIIOBATN KYNbKK Tak, Wo6 BoHW hopmyBann NofibHi HU3KM. OCHOBHE 3aBAaHHA KOXKHOIo
piBHSA - NpOTPMMaTUCA A0 KiHLUSA CHironagy, Wo 3aTUXAa€ Npu 3HULWEHHI KYJIbOK Ta MaTu paxyHoOK
6inble Yyum y cynpoTuBHMKa (6oTa). lMicna Toro, K BiH 3HUKHE, HOBI KYJIbKN NepecTalnTb
3'aBNATUCA. AKLLO NaHLI0XXOK MOTparnsse B Ny3y rpaBelb NOYMHAE PiBEHb 3aHOBO. 3a 3HULLEHHS
KYJIbOK HapaxoBYyOTbCSA 6ann, CMOHYKaloyM rpaBus MOBEPTATMUCA 40 FPU M NOBMTUN KOULLHIN
pekopa. Onuc nporpamHoi peanisauii HaBegemMo OCHOBHI efleMeHTW NporpamMHoi peanisauii Ta ix
onuc. Tak K NporpamMHuUi NpoaykT 6yB BUKOHAHW 3a AOMNOMOroH0 GhpenmMBopKa TO B OMNUCI
6yayTb NpencTaB/ieHi CUCTEMU (K eNleMeHTU JIOTiKN) Ta KOMMOHEHTU (9K eneMeHTn gaHux). Yci
CUCTEMW Ta KOMMOHEHTW NoAiNeHi No pi3HMM KOHTEKCTaM B 3aJI€)XXHOCTI Bif iX ﬂpI/I3Ha‘-IeHHFI
CrnnCcoK KOHTEKCTIB B npoeKTl ; ; ; ; ; ; ;
; ; ; ; . HaBepemo 4acTuHy onncy eneMeHTiB MPOrpamMHoOro
MPOAYKTY, MO NPUYUHI 06’EMHOCTI Ta KiNbKOCTi 0CTaHHiX. Tabauusa 3.1 - ONuc 3arajbHUX CUCTEM
KOHTEKCTY Jlorika BMKOHaHHSA
cUCTeM, Lo aBns€e coboto irpoBy NOriky piBHA. Tabnuusa 3.2 - ONUC aKTUBHUX CUCTEM KOHTEKCTY
Jlorika
3akKiH4YeHHSs irpoBOro piBHA Ta NOro PO3BaHTAXXEHHS, @ TaKOXX BUKJIMK YCiX NOAin, NignncaHmnx Ha
3aKiH4YeHHA piBHSA Jlorika no4aTKy irpoBOro piBHS Ta Noro
3arpyska, a TakoXX BUKJIMK yCix MOoAin, nignucaHux Ha no4vaTok piBHA Tabnuuysa 3.3 - Onuc
KOMMOHEHTIB KOHTEKCTY
®dnar Npo Te, Wo piBeHb 3aBEPLUEHO ®nar Toro, Lo
JIorika irpoBOro piBHA BUKOHYETLCS, AKLO BUMKHYTU - TO BUKOHAHHSA irPOBUX CUCTEM
MPU3YyNUHNTLCS KoMmnoHeHT36epiraecncrtemMm, Lo BigHOCATLCA
00 irpoBOro piBHSA dnar npo Te, Wwo piBeHb no4vascs Tabanusa 3.4 -
Onunc 3arafibHUX CUCTEM KOHTEKCTY
JNorika 06pobku 3akiHYeHHs aHiMaUii Ta
BUKJIMK MOCT MOAin JNorika 3anycka Ta
rnepepmBaHHSA aHiMaLii pyxy 06’'ekTiB
Norika 3anycka Ta nepepuBaHHSA aHiMauii MacwTabyBaHHsA 06’ekTiB Tabavus 3.5- Onuc
KOMMOHEHTIB KOHTEKCTY
3 HaHi nns 3anycka aHiMauii pyxy o6’ekTa
dnar nNpo Te, Wo aHiMauia 3aKiH4YeHa JNnct
noAin, wo rnoBuHHI 6yTr 06pobreHi No 3aBepLUEHHIO aHiMaUil
HDaHignsasanyckaaHiMmauii macwtabyBaHHA 06’ekTa Tabnuusa 3.6 - Onuc 3arasibHUX CUCTEM
KOHTEKCTY
Jlorika nepeBipky MOXXJIMBOCTI NOSABJSIEHHSA HOBOIMO LWAapy, @ TaKOXX CaMa JIorika CTBOPEHHS
Jlorika oHOBJIEHHS NO3uLiT WapiB
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BiAHOCHO LWIBMAKOCTI, TO6TO pyx no Tpeky Tabnamus 3.7 - ONncC peakKTUBHUX CUCTEM KOHTEKCTY

Jlorika 3MiHM no3uuii Wwapa BiAHOCHO BiACTaHI BiA no4aTky
CnctemanigpaxyHKy KiflbKOCTi LWapiB KOXXHOFO KOJIbOPY
: Jlorika oHOBNIeHHSA Kosbopy Wapa Tabnmuda 3.8 -
OnNnMc KOMMNOHEHTIB KOHTEKCTY

®dnar npo Te, Wo Wap 3'BUBCS B irpoBil 30Hi dnar
npo Te, LLO Wap € OCTaHHIM B naHLUOry ,
KinbKiCTbLWapiBKOXXHOIMO KOJIbOPY Ha irpOBOMY PiBHi lopeHTndikaTop Wapa ans
NOro NOLWyKy Ta igeHTudikauii ®nar npo Te, Wo uen wap byno
[0OoJaHO B NaHUtor Konip wapa OucTaHuiga, wo
6yna NnponaeHa WapoM Bif NoYaTKy Tpeka dnar Npo Te, Wo LwWap €
HaMnepLnM y NaHLUry Homep ons rpynyBaHHA LWapiB Npu iX 3SHULWLEHHI

KinbkicTb Wwapis, Ski Tpeba CTBOPUTU 0AHOYACHO Ha TPEKY

dnar Npo Te, WO Wap 3HMK 3 irpoBoi 30HU rpasBLsa TeCTyBaHHSA NPOrpaMHOro
3abe3nevyeHHs [lna TeCTyBaHHSA irpoBoi cnctemmn 6yno 3anyLleHo OeKiNbKa irpoBuMX CecCin, MeTa
AKUX BUABUTU skoMora binblie 6ariB Ta moMunok po3pobkun. Ha puc. 3.6 nogaHo BUA irpoBoro
MEHIO NiCNg 3anycKy AoAaTKy. HaXXuMaeMo KHOMKy 'pa Ta NoYMHAEMO irpoBy cecito (puc. 3.7).
BoT nig ynpaBaiHHAM WITYYHOro0 iHTENEKTY OA4pa3y NMOoYMHAE AiATW | NepLInM NOCTPISIOM OOCATrae
nocTasfieHol 3ajaui (puc. 3.8). Puc. 3.6. EKpaH Ha no4aTky rpu Puc. 3.7. No4aToK irpoBoro piBHA
Puc. 3.8. Mepuwi aii 60Ty Puc. 3.9. IrpoBuin npoLec Yepes aesakui 4ac rpm Nicna pesakoro vacy
rpy My Mo>XXKeMo BaunTu paxyHOK K rpaBus, Tak i 60Ta B Bepxy irpoBOro ekKpaHy (4epBOHUM -
rpaBeub, CMHIM - 60T) (puc. 3.9). Puc. 3.10. NMoYaToK KiHUSA rpu Ta 3HULWEHHSA YCiX WwWapis Puc.
3.11. 3aKiH4YeHHS 3HULEHHS iIrpoBMX WapiB Pnc. 3.12. MeHI0 HanawTyHKIB IrpoBuin npouec
NPOAOBXYETHCA A0 TUX Nip, NOKN LLApWN He AOCAMHYTb KiHLEBOI TOYKM LWAAXY Ta rpa He byae
3aBepLleHa. 3aBepLUEHHS Py MOXXHa 6a4nTn Ha puc. 3.10 Ta 3.11 Micna nporpally rpaeBeub
MO>Ke MOPIBHATK CBOI pe3ysibTaTu Ta NMoYaTu HOBY irpoOBY cecito. 3a gonomorot MeHto
HaNawWTYHKIB (pnc.3.12) KopMCTyBay MOXXe 3MIHUTU MYYHICTb, ACKPaBiCTb 306pa)keHHs, obpaTun
pPeXMM Ta pO34iJibHY 34aTHICTb eKpaHy. 3.6 BUCHOBKN A0 po3ainy 3 Y TpeTboMy po3aii
OMNncaHo NpoLec CTBOPEHHS irpoBoro AoAaTKy

[ %] UuTuposanusa: 0,01% id: 53
« »

3a AONOMOroK MOBU NporpamyBaHHa C#, nnaTtdopmn 3D, iHTerpoBaHoOro cepeosuLa
po3pobku 2019. HagaHoO peTenbHMI ONMC NPOoLLeCY CTBOPEHHS iFpOBOro AoOaTKY,
OCHOBHi aCNeKTN BUKOPUCTaHOI apXiTeKTypu , HaBe[EeHi OCHOBHi eneMeHTN NporpamMHoi
peanizauii Ta Ix onuc, NpeacTaBAeHO KOHLUenuio irpu

[ 7] UuntuposanHus: 0,01% id: 54

« »

HaslaWTyBaHHSA irpu, 3MiHy NaaTdopMn, a TaKoX eNeMeHTU onucy rpadivyHoro iHTepdency
r0JIOBHOIrO MEHIO Ta NaHeni Buxoay. Koa po3pobneHoi rpn oCcnTb NPOCTUIA, Lie A03BOJISE B
ManbyTHbOMY MoOepHi3yBaTu ii Ha CBil po3cya Nig HeobxiaHI mapameTpu, MOXJ/IMBaA
MoOJepHi3auis rpu

@ O6Hapy»xeH Mnarnat: 0,12% https://www.researchgate.net/publication/38138... id: 55
00 Mepe)XeBoi Bepcil, 3i CTaTUCTMKOI, MiHi coUiallbHOIO Mepe)Ketn, PENTUHIOM FpaBL,iB i
npusamu,

TOoMy Wwo. BUCHOBKW B xoai pocnipxeHHs, 6yno HafgaHo ornag Ta aHani3 nonynspHMX MOB
nporpaMyBaHHS i cydacHUx 3acobiB po3pobku irop, OTPUMaHO BM3HAYEHHS ONTUMalibHUX cdep
BUKOPUCTaHHSA 4S5 iIHCTPYMEHTaNnbHUX 3acobiB CNMpatoymnch Ha aHani3 npouecy po3pobku
npoTtoTunie. Po3pobneHo MeToanKy NpoekTyBaHHSA MOBiINIbHMX irpOBUX 3aCTOCYBaHb

@ O6Hapy»xeH MnarnaT: 0,45% https://dspace.luguniv.edu.ua/xmlui/bitstream/h... + 3 id: 56

Ha BEHBBPBMKOpUCTaHHS BUNPOBYBaHUX i MepeBipeHUX LOCBIAOM LOCArHEHb B 061aCTsAX
pPO3p0bKM i hYHKLIOHYBaHHSA MOBiNbHMX O0AaTKIB i MporpamMHoro 3abe3neyeHHs. Ha ocHoBI
npoBeneHOro aHanizy po3pobneHo irpoBy KOHLLEMLiO, CTBOPEHO irpoBY JIOriKy Ta nMpaBuna,
CMPOEKTOBAHO irpoBi MEXaHIKK Ta MPOTOTUM AW3aWHYy rpu. [1na reHepyBaHHS irpoBOro
CepefoBULLa i OLIHKM irpoOBOro npoLecy 3anponoHOBAaHO BUKOPUCTAHHSA

KpuBux bes’'e TpeTboro nopsaky, po3pobseHo anropnTMm ix NobynoBM SK PO3LUNMPEHHS
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penakTopy . MpoaHanizoBaHO HaMbinbL NONyNAPHI NiAX0AN [0 PO3POOKM WTYYHOro
iHTenekTy a4 irop, obpaHo Ta peanizoBaHo KoHUeNT KiHLEBMX aBTOMATIB K HaN3py4dHilInn
BapiaHT po3pobku irposux 60TiB. 1N NnporpaMHOi peanizauii irpoBoi cuctemum
BUKOPMCTOBYBAIOCA cepenoBuile po3pobku 3D - ue irpoBui ABUXOK, LLO 3ibpaB B CObI
isnyHNI, rpadivyHNn pyLUin, BEANKNN Habip IHCTPYMEHTIB Ta LUMPOKUA yHKLioHan. FapHUn
6anaHC Manoi KinbKiCTi HANMCaHOro KoAy Ta BUKOPUCTaHHA BOy40BaHOIM0O iHCTpyMEHTapito Ansg
HaJlalWTyBaHHS eeMeHTIB rpu. 3py4dHa Bidyani3auisa NpoayKTy Ta Y4yOOBi MOXJ/INBOCTI BiAslaKuM
AK KOAY TakK i MOBeAiHKN Fpy B LiZIOMY Aal0Tb BEJINKI MOXXMBOCTI 419 MOBTOPHOIO
BUKOPUCTaHHSA KoAy Ta onTuMisauil rpadiku, Qisnku. € HaNNOTY>XXHiWwwnM 3acobom ons
PO3p0o6KM i HAATO NEerkuM A9 BUKOPUCTaHHS NpeacTaBaeHoro yHkKUioHany. BiH NOBHICTIO
3a40BOJIbHSAE 3a CBOIMM Ba30BNMN XapaKTEPUCTUKAMKN 00 TOFO Ma€ NOTYXKHY NiATPUMKY
TOBApPUCTBA, L0 3HAa4YHO 3HUXKYE MOPIr BXOAXXEHHS Ta HOMiHaIbHO 0BiLSAE WUMPOKNIA CMIEKTP
hyHKLIiOHany Ta KpoCnaaTOPMEHICTb, LLO A03BOINI0 BUKOHATWN AKICHY iMAeMeHTaLito irpoBoi
KOHLLenuii Ta po3pobsieHnX anropuTMiB, CNPOCTUTN NpoLEeC BUPOOHULTBA KOHTEHTY Ta AUN3aiHy
rpuv, peanizyBaTu WITYYHUI iHTeneKT irposoro 6oTta. [lna nepesipky npawue3faTHOCTI CUCTEMU
byno npoBeneHo i 3aKkpuTe anbda-TectyBaHHs. Cepen nporpamMHux nnatdopm obpaHo C#. 3a
OOMoMOrot MoBM NporpamyBaHHSA C# i nnaTtdopmn BMpPiLLEHO BCi 3aBAaHHs, po3pobneHo
rOJIOBHi KOHLenUuii Ta MporpaMHoO peasizoBaHO Ha OCHOBI apXiTeKTypHOro wabsoHy HOBY
Ka3yaJibHy irpoBy CUCTEMY 3 MiOTPUMKOIO LUTYYHOrO iHTeNeKTY, K CYNpOTUBHMKA rpaBLs.
Pe3ynbTaToM MaricTepcbkoi poboTu € irpoBuii LOAaTOK

n LnTnposanHus: 0,01% id: 57
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@ ObHapy>xeH MnaruaT: 0,22% https://dspace.luguniv.edu.ua/xmlui/bitstream/h... + 2 id: 58
- LEPHUAS po3wmpeHHsM .20 . Kog rpy nobynoBaHO TakvM YMHOM, LWob B noaanblioMy 6e3

TPYAHOLLIB MOXXHa BHOCUTWN HeOobXiaHiI 3MiHW. Hanpuknag Taki, gk

nigTpuMKa Ha MPUCTPOAX, HA KOMN'IOTEepPax Ta rpajbHUX KOHCOAX, MEPEXXEBUN PEXUM pu,
PiBHi CKNaQHOCTI, penTuHr cepen rpasuis. Po6oTy Moxxe 6yTn peKkoMeHO0BaHO B SSIKOCTI
MeTOANYHOro MaTepiasy Npu HaBYaHHI CTyAeHTIiB MeToAaM NMporpaMmyBaHHSA MyabTUMELINHUX
nnarinis. CMNCOK BUKOPUCTAHUX OXKEPEN OOOATKW OopaTok A. Ko
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) //Initialization .Add(new InitializePathSystem(contexts)) .Add(new
InitializePlayerSystem(contexts)) .Add(new InitializeBotSystem(contexts)) //RayCasting .Add(new
BallRayCastSystem(contexts)) //Overlaping .Add(new BallOverlapSystem(contexts)) //Counter
Add(new TickCountersSystem{contexts)) /fAnimation finishing .Add(new
FinishMoveAnimationSystem(contexts)) //Collision actions .Add(new
EnteringBallsToScreenSystem(contexts)) .Add(new CollisionObjectDestroySystem(contexts))
//pa3obpaTbCa € 2TMK Konamsunammn Add(new ExplodeBallSystem(contexts)) Add(new
ConnectChainsSystem(contexts)) .Add(new CollidingAndInsertingProjectileSystem(contexts))
//Destroying balls in chain .Add(new MatchlnsertedBalllnChainSystem(contexts)) .Add(new
VisualDestroyingBallsSystem(contexts)) .Add(new CutChainSystem(contexts)) //Spawn .Add(new
CheckAndSpawnBallSystem(contexts)) //Movement .Add(new
UpdateBallDistanceBySpeedSystem(contexts)) .Add(new
ChangeBallPositionOnPathSystem(contexts)) //Updating .Add{new
SetChainEdgesSystem(contexts)) .Add(new SetChainSpeedSystem(contexts)) //Animation
beginning .Add(new MoveAnimationControlSystem(contexts)) .Add(new
ScaleAnimationControlSystem(contexts)) //Colors .Add(new UpdateColorBallSystem(contexts))
Add(new CountBallColorsSystem(contexts)) //Score .Add(new ScoreCounterSystem(contexts))
Add(new ShowGameScoreSystem(contexts)) //Ability .Add(new InputAbilitySystem(contexts)) //
this system just for test and imitating ability invoking behaviour .Add(new
InvokingAbilitySystem(contexts)) //Al Bot .Add(new BotHandleSystem(contexts)) .Add(new
ScanBallTrackSystem(contexts)) .Add(new RotateBotSystem{(contexts)) .Add(new
ShootBotSystem(contexts)) //Input .Add(new TouchHandleSystem(contexts)) //Player .Add(new
RotatePlayerSystem(contexts)) .Add(new ShootPlayerSystem(contexts)) .Add(new
BallExchangePlayerSystem(contexts)) .Add(new UpdatePointerLengthSystem(contexts))
//Shooting .Add(new ShootingForceSystem(contexts)) //GameOver .Add(new
GameEndProcessSystem(contexts)) ; } #region Logger Methods private void InitializeLogger() {
try { if (LogManager.Configuration != null) return; var targetl = new NLog.Targets.FileTarget();
tarqetl FileName = Path.Combine(GetTempFolder(),

) targetl.KeepFileOpen = false; targetl.Layout =

; var target?2 = new NlLog.Targets.DebuggerTarget(); LogManager.Configuration = new
NLoq Config.LoggingConfiguration(); LogManager.Configuration.AddTarget(

tarqetl) LogManager.Configuration.AddTarget(

tarqet2) LogManager.Configuration.LoggingRules.Add(new NLog.Config.LoggingRule(

LogLeveI Trace, targetl)); LogManager.Configuration.LoggingRules.Add(new
NLoq Config.LoggingRule(

LoqLeveI Trace, target2)); LogManager.ReconfigExistinglLoggers(); } catch (Exception) { } finally {

logger = LogManager.GetCurrentClasslLogger(); } } private static string GetTempFolder() { if
(string.lsNullOrEmpty(tempFolder)) { var appData =
Environment.GetFolderPath(Environment.SpecialFolder.ApplicationData); tempFolder =
Path Combine(appData,

)
|
|
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.); if (IDirectory.Exists(tempFolder)) { Directory.CreateDirectory(tempFolder); } } return
tempkFolder; } #endregion }
OopaTtok B. CepTudikaT BNpoOBagXeHHS

3asBneHne 06 orpaHN4eHUN OTBETCTBEHHOCTU:

ITOT OTYET [0JKEH OblTb NPaBUJIbHO UCTOJIKOBAH U MPOaHan3nupoBaH KBaM(ULMPOBaHHbLIM CNeLnalncTom, KOTOpbIn HeceT
OTBETCTBEHHOCTb 3a OLeHKY!

Niobas nHpopMaL s, NpefcTaB/eHHas B 3TOM OTHETE, He SABISETCS OKOHYATesIbHOW U MOANEXUT PyYHOMY NMPOCMOTPY U aHanu3y.
Moxanyncra, cnefynTe NHCTpyKLMsaM: PEKOMEHAALMM MO OLEeHKe

HeTekTop MNnarnaTta - Bawe npaBo Ha opurnHanbHoCcTk! [] SkyLine LLC
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