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[ 2]
MIHICTEPCTBO OCBITU | HAYKW YKPATHW D,EP)KABHI/II7I 3AKNAL
[ » | LnTtuposaHus: 0,06% id: 1
L JIYTAHCbKWIA HALLIOHANIbHWUIA YHIBEPCUTET IMEHI TAPACA LLIEBYEHKA”

HaB4YanbHO-HayKOBW iIHCTUTYT MaTeMaTUKKN Ta iHhopMaLuinHnx TexHonorin Kadeapa
MaTeMaTUKKN Ta iHhopMaTUKK

MosicHIOBanbHa 3anucka Ao KeanigikauinHoi poboTn 3a nepwuM (bakanaBpCbKUM) piBHEM OCBITH
Ha TeMmy: OcobnmBOCTi 3acTOCyBaHHA C#

@ ObHapy»eH MnarnaT: 0,13% https://thecoder.com.ua/rozrobka-mo... + 2 pecypcos! id: 2
ONs po3pobkm MobinbHMX AoAaTKiB BukoHaB: 3406yBay BULLOI OCBiTU 4 KypCy creLiaslbHOCTiI
122

n LvTnposaHusa: 0,02% id: 3

«KoMn'toTepHi HayKmn»

@ O6Hapy»xeH MnarvaT: 0,43% https://thecoder.com.ua/rozrobka-mo... + 3 pecypcos! id: 4

(Wwndpp i Ha3Ba HanpaMy NiAroToBKM, cneuianbHocTi) KpyTbko O.0. (Npi3BuLLe Ta iHiuiann)
KepiBHuK __ CmariHa O.0. (npi3sulie Ta iHiuiann) PeueH3eHT . (Npi3BuLLe Ta iHiuiann)
MonTtasa - 2024 3MICT BCTYIN PO341J1 1: TEOPETUYHA YACTUHA Ornsg MoB NporpamMmyBaHHSA
ONs po3pobkm MobinbHMX AoAaTKIB

Ta 0cobnmBOCTi 3acTocyBaHHA C# AHani3 iCHyl4YnX irpoBUX goaaTKis Ans OcobnusocTi
NMpoeKTyBaHHA rpu AHani3 Ta BUbip onTMManbHOro pywis 3 nigTpumkoto C# BMcHOBKYM A0
po3ainy 1 PO3MIN1 2: ETAMNW PO3POEBKN OOLOATKY BcTaHOBNEHHSA cepenoBuLLa po3pobkuy Ta
HanawTyBaHHA NpoekTy CTBOPEHHS iHTepdency Kopuctysada Peanizauis rosIoOBHOI NOTiKW Fpu
OnTuMmisauia Ta TecTyBaHHA BucHoBku no po3sginy 2 BACHOBKU CMTNCOK BUKOPUCTAHUX
OXKEPEN OOOATOK A OOOATOK b BcTyn Y cy4acHoMmy cBiTi MOBifibHI AoAaTKW 3aMMaloTb 3HaYHE
MicLle B MOBCSIKAEHHOMY XUTTI ntogen. BoHn cTann HeBia'eéMHOO YacTUHOW 6araTbOX acneKkTiB
Halloro icHyBaHHS, 3abe3nevyloym 3py4yHUiA 4OCTYN A0 iHhopMaduii, po3Bar, KOMyHiKaui Ta
nocnyr. OcobnuBy yBary 3ac/iyroBye po3pobka irpoBux AoAaTkiB Ans MobinbHMX naaTtdopm,
30KpeMa As14 ornepauinHoi cuctemMm , IKa € OJHI€l0 3 HaNNONyNAPHIWKNX y CBiTi. Po3pobka
irop ons BMMarae He NMLLE 3HaHb Y rajysi NporpaMyBaHHs, asie 1 PO3yMiHHA cneundikm
MOBINIbHUX NPUCTPOIB, IX 0BMeXeHb Ta MOXXMBOCTEN. OAHUM 3 MOTYXKHUX

@ ObHapy»eH Mnarnat: 0,79% https://www.komarov.design/14-naikr... + 2 pecypcos! id: 5

IHCTPYMEHTIB A1 po3pobkn MobiNbHUX Ao4aTKIB € MOBa NpOrpamMyBaHHA C, L0 0O3BOJISE
CTBOPIOBATW BUCOKOSIKICHI KPOCNIaTMOPMHI A0AATKM 3 BUKOPUCTAHHAM €AMHON0 Koay. Y Lin
poboTi focniaxeHo ocobaMBOCTI 3aCcToCyBaHHA C# 0159 po3pobkm MobinbHMX A0JATKIB,
30KpeMa ansa naathopmu . MpoBeaeHo aHani3 iCHy4YnX irPOBUX AOAATKIB, PO3rASHYTO
OCHOBHi TEXHOOTii Ta IHCTPYMEHTN PO3p0bKKN, a TaKOXX HaJaHO NPaKTUYHI pekoMeHaauii Wwoao
CTBOPEHHSA Ta onNTUMi3auii MobinbHMX gonaTkiB Ha 6a3i C#. MeTol gaHoi poboTu €
DOCNIO)KEHHA MOXXJINBOCTEN Ta MepeBar BUKOPUCTaHHA MOBU C# Ons po3pobku MobinbHUX
[oOaTKiB

Ha nnaTdopmMi . 3aBAaHHAMM pobOTM € aHaNi3 iCHYOYMX pilleHb, BUBIp oNnTUManbHMUX
iHCTPYMEHTIB Ta TEXHOJIOri, NPOEKTYBaHHA Ta peasisauisa irpoBoro AoAaTKy, a TaKoX
onTMMi3aLis Ta TeCTyBaHHS rOTOBOIro NPOAYKTY. AKTyaslbHICTb TeMy obymMoBaAEeHa 3pOCTalo4ot0
nonynspHIicTIO MOBiNbHMX iIrpoBMX [OAATKIB Ta NOTPeboIo Yy BUCOKOAKICHOMY NPOrpamMHOMy
3abe3neyeHHi, ske Moxe 6yTun po3pobrieHe eheKTUBHO Ta WBUAKO. My AeTaslbHO OMULLEMO
eTanu po3pobkun, TecTyBaHHA npoaykTy PO3411 1: TEOPETUYHA YACTUHA 1.2 Ornag moB
nporpamMyBaHHS

O6Hapy»xeH MnarvaT: 0,28% https://thecoder.com.ua/rozrobka-mo... + 2 pecypcos! id: 6

Ons po3pobkum MobiibHUX AofaTKIB Ta 0cobaMBOCTI 3acToCyBaHHA C# 1.2.1 BBeAeHHSs [o
po3pobkun Ha € OLHIEI0 3 HAMNOMYAPHIWNX NJaThOPM A1 PO3podKM
MOBiNbHNX 0O0[aTKIB.

OnepauiriHa cnctema , po3pobneHa KoMMnaHiewo , BAKOPUCTOBYE BigKpUTeE
nporpamMmHe 3abe3neyeHHs Ta Hafa€ WMPOKUIA CMEKTP IHCTPYMEHTIB i pecypciB 419 po3pobHUKIB.
Y ubOMy pPO34iNi MU PO3rNAHEMO OCHOBHI acrnekTn po3pobku foaaTKiB Ha , BKJ1IIOYa4un
CTPYKTYPY NNaThopMu, iIHCTPYMEHTY AJ1s1 pO3p0obKM Ta OCHOBHI NpuHUMnK. CTpyKTypa
nnaTthopmu CKJTa[a€TbCA 3 KiNIbKOX KJIIOYOBUX KOMMOHEHTIB: 1. :Ue
AAapo, wo 3abesnevye HN3bKOPIBHEBI cCMCTEMHI ciy>kbu, Taki sk 6e3neka, ynpaBanHﬂ nam'aTTio,
yrpaB/iHHA MpoLecamMun, Mepe)xeBnin CTeK Ta ApariBepu NPUCTPOIB. 2.

BUKOPUCTOBYE Habip 6ibnioTek, HanucaHux Ha C/C++, AKi NiATPUMYIOTb Pi3Hi KOMMOHEHTMN

CUCTEMN, BKIOYAlOYM MynbTuMeia ( , ), rpadiky ( , ), Beb-6paysep ( )
Ta iHwWi. 3. ( ): € CepeloBMLLEM BUKOHaHHS, sike 3abe3neyye
BMKOHaHHSA OoAaTKiB. 6yB npeacTaB/ieHU y 5.0 ( ) i 3aMiHNB

, 3abe3neyyoym Kpaly NpoAyKTUBHICTb Ta ePeKTUBHICTb BUKOPUCTaHHSA NaM'aTi. 4.
: Llen piBeHb Hapa€ BUCOKOPIBHEBI cy»x6u ans po3pobkn fnonaTtkis, Taki
AK YNpaBJliHHA aKTUBHOCTAMU, BiKHaMU1, pecypcamMmun, KOHTEHTOM, MNOBIAOMJIEHHSAMU Ta iHwWwe. 5.
: Lle KiHLeBMI piBeHb, Ha AKOMY pO3TallOBaHi BCi 4OAATKM, BKOYAOYN OCHOBHI
CUCTEeMHI JoAaTKW, Taki Ak TenedoH, eNleKTpoHHa nowTa, 6paysep, a TakoXX CTOPOHHI AoAATKY,
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CTBOPEHI pO3p0bHUKaMW. IHCTPpYyMeHTN ans po3pobku 1. , € oQpilinHOO
iHTerpoBaHol cepenoto po3pobku (IDE) ana po3pobkn nodaTkiB Ha , po3pobneHoto
KOMMaHi€eto . BoHa 6a3yeTbcs Ha i NPOMNOHYE PO3pobHMKaM NOTY>XHUI Habip

iHCTPYMEHTIB OJ151 CTBOPEHHS, TECTYBaHHSA Ta HanaroA>XeHHs foAaTKiB. - OCHOBHI MOXXIMBOCTI: -
PepnakTop kogy: MNPOMNOHYE 3py4HUI Ta NOTY)XHUIN PefaKkTop KOAY 3 MiACBi4yBaHHAM CUHTAKCUCY,
ABTOLOMOBHEHHSAM, iIHTErPOBaHMMU NiAKa3KaMn Ta peakTOPUHIOM. - lnsanHep iHTepdelicy:
BizyanbHuUI pefakTop A0O3BOJISIE CTBOPIOBATU Ta HaMlalLITOBYBaTK iHTepdenc KkopucTyBaya 3a
[0MOMOrol TEXHONOFIT

n LUntupoBaHusa: 0,01% id: 7

- Emynatop : [HTerpoBaHum eMynaTop A03BOJISE TECTYBaTN AOAATKM Ha BipTyaslbHUX
MPUCTPOSAX 3 Pi3HUMKN KOHQIrypauiaMn Ta Bepciamum . - [HCTpyMeHTN Hanarog>XeHHa Ta
npodintoBaHHA: BKoYaloTb IHCTPYMEHTU AN HaNnarog)KeHHa Koay, aHanisy NnpoayKTUBHOCTI
[000aTKiB Ta BUABJIEHHSA BUTOKIB MaM'saTi. - : [IHTerpoeaHa cuctema 36ipKku, WO AO3BONSE
aBTOMaTU3yBaTU NMPOLLEeCU CKNTafaHHA, TeCTyBaHHA Ta pPO3ropTaHHA A0AaTKiB. - IHTerpauis 3
CUCTeMaMmn KOHTPOSO BepcCin: MiATPUMYE NONyNsapHi CMCTEMU KOHTPOIO BepCin, Taki K Git, ana
eheKTUBHOIo ynpasiHHA KOLOM. 2. , € XMapHOI NaaTgopmoto Big , Ika Hapae
Habip iHCTpyMeHTiB Ta cepsiciB 419 po3p0bKK, TeCTyBaHHA Ta MOHeTu3auil MobinbHUX | Be6-
popaTkie. BoHa 003BOJISIE pO3pOOHMKAM LWBMAKO CTBOPIOBATM MNOTY>XHi Ta MacluTaboBaHi
popaTtku. - OCHOBHI cepsicu: - : XMapHa 6a3a paHux, aKka L03BOJISE
36epiraT Ta CMHXPOHI3yBaTW AaHi B peasibHOMY 4Yaci MiXK KOPUCTyBavaMu. -

: CepBic ona aBTeHTUdIKaLIii KOPNCTYBaYiB 3 MNiATPUMKOIO COLia/IbHUX Mepexx

( , , ) Ta eNeKTPOHHOI nowTn/napons. - ( ):
MnaTcdopmMa oNsg HaacKMNaHHS NOBIAOMJIEHb Ta CMOBILLEHb Ha , Ta Beb-fopaTtku. -

: TIOTY>KHWI iIHCTPYMEHT A5 aHanily noBeAiHKM KOPUCTYBauiB, LLO AornoMarae
npuAMaTy obrpyHTOBaHI pilleHHA AN NOKPaLleHHs AO0AaTKY. - : IHCTpyMeHT
ONA MOHITOPUHIY Ta dikcauii NTOMUMIOK, WO AOMOMarae€ WBUAKO BUABAATU Ta BUNPABAATU
npobnemu. - : [O3BONSAE 3MiHIOBaTN NOBEAIHKY Ta 30BHILUHIN BUrNaL
nonaTtka 6e3 HeobXiAHOCTI BUNyckaTn HOBY Bepcito. 3. , € MOTY>XXHUM pYyLUiEM Ans
@ O6Hapy»xeH MnaruaT: 0,32% https://krs.chmnu.edu.ua/jspui/bitstre... + 3 pecypcos! id: 8

po3p0obKu irop, AKMN L0O3BONSE CTBOPOBATU BUCOKOSAKICHI 20 Ta 30 irpmn ana pisHux nnatdopm,
BKJIOYa041 . niaTpumye C# AK OCHOBHY MOBY NMpOrpamMyBaHHS i Hada€
pO3pOobHMKaM LWNPOKKIA Habip IHCTPYMEHTIB A8 CTBOPEHHSA

iHTEPaKTUBHOIO KOHTEHTY. - OCHOBHi MOXX/IMBOCTI: - PegakTop : IHTYiITMBHO 3po3yMinui
Bi3ya/lbHUIN pefaKTop A5 CTBOPEHHS irpoBUX CLEH, HanalTyBaHHSA 06'eKTiB Ta HanNMCaHHA

ckpunTiB. - MiATpMMKa Kpoc-naaTHoOpMeHOCTi: [03BOJISIE CTBOPIOBATHN irpu, AKi MOXYTb
npauoBaTu Ha pi3HMX NaaTdopMax, BKJKHauu , , , , , Ta irposi

KOHCOAI. - MoTy>XHWI rpadivHni pywin: MigTpuMka nepefoBux rpaivHnx MoXKIMBOCTEN, TaKNX
AK PEHOEPUHI B peajibHOMY Yaci, lWengepw, OCBIT/IEHHA Ta TiHi. - AHiMauia Ta di3nka:
IHCTPYMEHTWN N5 CTBOPEHHSA CKNA4HMX aHiMaLUii Ta Qi3nYHMX B3aEMOAIN B irpax. -

: Maras3uH, ge po3pobHMKM MOXYTb KynyBaTu abo npogasaTu Pi3HOMaHITHI pecypcu ans
irop, Taki Ik Mmoaeni, TEKCTYpU, 3BYKU, CKPUATN Ta iHWe. - IHTerpauis 3 iHWWUMn iHCTpyMeHTamm:

JIerko iHTerpyeTbCa 3 iHWMMM cepBicaMn Ta IHCTPYMEHTaMu, TakKuMU 8K , Ans
nofaBaHHS (YHKUI aBTeHTUdIKauii, aHaniTMkn Ta cnosiweHb. OCHOBHI po34inn po3pobku 1.
KomnoHeHTHa apxiTekTypa: [JooaTku Ha CKJTafaloTbCA 3 KOMMOHEHTIB, TakKnNX K
AKTUBHOCTI ( ), Cyx6én ( ), MPUAMaYi LLNPOKOMOBJIEHD ( ) Ta
npoBanaepn KOHTEHTY ( ). KO>)KeH KOMNOHEHT BUKOHYE NeBHY POJib i MOXe
B3aEMOLIATY 3 iHWKMMM KOMNOHeHTamu. 2. Ul/UX an3anH: Po3pobka iHTYiTUBHO 3p0O3yMisioro Ta
npueabnmeoro iHTepency KopnucTysa4a € KJ040BMM acNekTOoM yCnixy AoaaTKy. BukopucrtaHHsa
MaTepiasnbHOro An3sanHy ( ) B [ornoMara€e CTBOPIOBATK CyYacCHi Ta 3pyyHi
iHTepdencu. 3. OnTuMisauia NnpoayKTUBHOCTI: Ons 3abe3neyeHHsA naaBHOi poboTn nogaTky
Ba>XJIMBO ONTMMIi3yBaTW BUKOPUCTaHHSA pecypcCiB, TakmMx aK Nam'aTb, npouecop Ta 6aTapes. Le
BKJIHOYAE YNPaBAiHHA XXUTTEBMM LIUKJIOM KOMMOHEHTIB, ONTUMIi3aLito rpadiky Ta 3MEHLLEHHS
3aTpuMOK. 4. TecTyBaHHA: PerynspHe TeCcTyBaHHA AOAATKIB Ha Pi3HMX NPUCTPOSAX Ta BEPCiax

[OoMoMarae BUSBASATY Ta BUNPaBAATU NOMUAKN, 3abe3nedyodn cTabinbHy Ta HaginHy

poboTy popaTky. 1.2.2 Ornsg OCHOBHUX MOB MporpamMyBaHHS AN ( , C++, C#)
Po3pobka pnopaTkiB ons MO>Ke 34iNCHIOBATUCA 3a AOMNOMOrOH0 KislbKOX OCHOBHMX MOB
nporpamMmyBaHHs. KoXxXHa 3 HUX Ma€ CBOi 0C06/IMBOCTI Ta nepeBaru, LWo A03BOASE PO3pOobHMKaM
BUBMpPaTN ONTUMaNbHUA iIHCTPYMEHT 3aJI€XKHO Bil KOHKPETHUX NoTpeb NpoekTy. Y uboMy po3aini

MU pO3rasiHeMo , C++4 Ta C# AK OCHOBHI MOBM NporpamMmyBaHHS Ans . - Ornsga:
€ OJHI€EI0 3 OCHOBHMX MOB MpOrpaMyBaHHA A1 po3pobkun AoaaTKiB Ha . BoHa byna
obpaHa AK opiliiHa MoBa AN npwu 3anycky nnatcdopmun y 2008 podui. €

06'eKTHO-OPIEHTOBAHOO MOBOIO NPOrpaMyBaHHs, WO 3abe3nevyye BUCOKY NMPOAYKTUBHICTb Ta
HafiNHICTb AodaTKiB. - NepeBarun: - Bennka cnifibHOTa Ta NiATPMMKa: 3aBASKN TPUBAIOMY
iCHYBaHHIO Ta LUMPOKOMY BUKOPUCTAHHIO Ma€ BeNNKY CMiNIbHOTY po3pobHuKiB Ta baraTumn
Habip pecypciB, BKOYalo4n fOKyMeHTauito, 6ibnioTekn Ta hpernMBOpKN. - MiXKNnaTgopMeEHICTb:
JopaTkun, HanucaHi Ha , MOXXYTb 6YTV Nerko nopToBaHi Ha iHWi nnaTdopmu. - Mooy NbHICTb
Ta NOBTOPHE BUKOPUCTaHHA Koay: [O3BOJISIE CTBOPIOBATU MOAYJIEHUIN KOA, SIKUIA NIerko
nigTpMMyBaTW Ta NOBTOPHO BMKOPMUCTOBYBaTU. - OCO6MBOCTI: - Fapsiyvi OHOBNEHHSA: 3aBAAKMN
iHCTPyMeHTaM, TaknM 5K , PO3POBHNKM MOXKYTb BHOCUTU 3MiHU B KOA, | HEFranHoO
6aunTn pesynbTaTu. - IHTerpauis 3 : TiCHO iHTerpoBaHa 3 , Lo
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Haja€e AoCTyn A0 BCiX MOXAMBOCTEN niaaTdopmu .- NingTpnmka 6araTOHNTKOBOCTI:
Mae BbynoBaHy NiATPUMKY 6araTOHUTKOBOCTI, LLLO LO3BOJISIE CTBOPIOBATU BUCOKOMPOAYKTUBHI
[OAaTKM 3 MapanesbHUM BUKOHaHHAM 3aBAaHb. C++ - Ornag: C++ BUKOPUCTOBYETLCA AN
po3pobkn pomaTkiB Ha , 0c061MBO KON HEOBXiAHA BUCOKa NPOAYKTUBHICTb Ta

e eKTNBHICTb BUKOPUCTaHHSA pecypcCiB. LIS MOBa A03BONAE MMCATU YaCTUHN KOAY 3 HU3bKUM
piBHeM abcTpakLuii, Wo Ba>kKAMBO AN15 rpadiyHO HacmyeHux irop Ta o6pobku Bigeo. - Nepesaru: -
Bucoka npoaykKTuBHICTb: C++ 3abe3nedvyye BUCOKNIA piBeHb NPOAYKTUBHOCTI 3aBAAKMN
HU3bKOPiIBHEBOMY A0CTYNY A0 NaM'aTi Ta npouecopa. - KoHTposb Haa pecypcamu: Po3pobHUKK
MaloTb MOBHU KOHTPOJIb HaA yNpaBJliHHAM NaM'aTTIO Ta iHWMMKW pecypcaMu, WO A03BOJISAE
CTBOPIOBATM ONTUMI30BaHi foAaTKu. - MixxnaaTopMeHicTb: C++ 003BONSE CTBOPOBATU
KpocnaTopMeHi oAaTKMW, SKi MOXKYTb NpauioBaTh Ha Pi3HUX onepaLinHuX cMcTeMax. -

OcobnusocTi: - ( ): [03B0JISE po3pobHMKaM nucaTu
4aCTUHW fofaTkiB Ha C++ Ans 3abe3neyveHHs BMCOKOT NPOAYKTUBHOCTI. - IHTerpauis 3
++ Kog MoxXke 6yTun iHTerpoBaHun 3 KOZOM Yepes ( ), O [03BONSE

BUKOPUCTOBYBaTU nepesaru o6ox MoB. - BUcokuii piBeHb cknagHocTi: Po3pobka Ha C++ BuMarae
BMCOKOIO PiBHA 3HaHb Ta [OCBiAY 4Yepes CKNafHIiCTb MOBM Ta ynpaBiiHHA NaM'aTTio. C# - Ornaa:

# € MOBOIO NMporpaMyBaHHs, po3pobeHoI0 KOMMNaHIED , IKa cTa€ Bce BinbLu
nonynsapHoto Ans po3pobku foaaTkis Ha 3aBASKW BUKOPUCTaHHIO naaTtdopmm
Ta . . C# € 06'eKTHO-OPiEHTOBAHOIO MOBOIO 3 CY4aCHUM CUHTAKCMCOM Ta BEJIMKOI
KinbkicTio 6ibnioTek. - NMepeBarn: - KpocnnatdopMeHicTb: 3a 4OMNOMOrot Ta .
MO>XHa CTBOPIOBATWN AOAATKM, AKi NpaLioi0Th Ha , Ta iHWnX nnaTdopmax,
BUKOPUCTOBYIOYN OAMH KOAO0BUIA 6a3uc. - CydacHUIA cuHTakcuc: C# nponoHye 3pyyHuii Ta
CyYaCHUWI CUHTAKCUC, Lo noJsierwye po3pobky Ta NigTpUMKy Kogy. - [HTerpauis 3 .
BuKOpUCTaHHA NOTY>XXHOI EKOCUCTEMMU . HaJa€ [oCTyn A0 WMPOKoro cnekTpy 6ibniotek Ta
iHCTpyMeHTIB. - Ocob6MBOCTI: - : PpenMBOpPK AN KpocnaaThopMeHHOT po3pobku, Lo
[03BOJISE CTBOPIOBATU HAaTUBHI -AonaTku Ha C. 3abe3neyye AOCTYN A0 BCiX
hyHKLUIN Ta p,osson;le BUKOPUCTOBYBATW 3arajibHU KoA A5 Pi3HMX NNaTdopM. -
IHTerpauis 3 € NOTY>XXHOIO Ans po3pobkun Ha C, Aka Hapae BCi
HeobXiAHi IHCTPYMEeHTN ONa CTBOPEHHS, TeCTYBaHHA Ta Hajlarog)XeHHa fgoaaTkis. 1.2.3
MopiBHAHHA HaTMBHOI PO3p0bKM Ta KpocnaTHOPMHUX pilleHb ( , ) - )
Po3gnin 1: TeopeTnyHa YacTuHa 1.2 Ornsg TexXHONorin po3pobkn noaaTkiB Ha pyLii 1.2.3
MOpiBHAHHA HAaTMBHOI PO3POBKM Ta KPOCMAATHOPMHUX pilleHb ( , ) )
HaTumeHa po3pobka Lo Take HaTuBHa po3pobka? HaTneHa po3pobka 03Ha4Ya€ CTBOPEHHS
[oJaTKiB cneuiafbHO A8 NEBHOI NAaTHOPMN 3 BUKOPUCTAHHAM IHCTPYMEHTIB i MOB
nporpamMyBaHHs, WO HafalTbCs po3pobHukamu Liei nnatdopmu. Ons Le 3a3Buyan
03Ha4ya€ BUKOPUCTAHHSA Ta MOB NporpamMyBaHHS abo . NepeBaru
HaTMBHOI po3p0obKK: - BuCcoka NMpoayKTUBHICTL: JoAaTKyM MaloTb AOCTYN 80 BCiX PYHKLIRA
anapaTHoro 3abesnevyeHHs Ta onepauinHoi cnctemu, Wwo 3abesneyye MakCMManbHy
eheKTUBHICTb. - [MOBHUI AOCTYN A0 NiaTdopMu: BUKOpUCTaHHA BCiX OCTaHHIX Ta
MOXXJ/INBOCTEMN, LLIO HaJalTbCA . - MnaBHW iHTepdelc kopncTyBaYva: MoXIMBICTb
CTBOPEHHS iHTepdenciB, AKi MaKCMManbHO Bi4MNOBIAAOTL peKOMeHAalUisiM Ta CTaHOapTaMm
nnatdopmu. Heponikn HaTMBHOI po3pobku: - Yac Ta BapTicTb po3pobku: Po3pobka okpemMumx
[o[aTKiB AN KoXXHOI naaTdopmn (Hanpuknag, Ta ) noTpebye binbLue Yacy Ta
pecypcis. - MoagiHa niaTpuMka: HeobxigHICTb NiATPMMYBaTWN Ta OHOB/IIOBATU KOL ONA KOXKHOT
nnaTgopmMm okpemMo. - KomaHaHi pecypcu: MNMoTpeba B cneuianicTax Ass KOXXHOI naaThopMu.
KpocnnaTdopmeHHi pileHHsA Hagiwo noTpibHa KpocnnaTdopMeHicTb? KpocniaTdhopMeHi
pilleHHs 003BOATL PO3pobHMKaM CTBOPOBATY A0OATKN, SKi MOXKYTb NpaLioBaTN Ha KilbKOX
naaTgopMax 3 BUKOPUCTaHHAM €ANHOI0 Kkogosoro 6a3suncy. Lle fonoMarae CKOpoTUTU BUTPATH
Yyacy Ta pecypciB Ha po3pobKy Ta NiATPUMKY OOAATKIB A5 Pi3HUX onepauinHUX CUCTEM, TaKUX
AK Ta . MepeBarun: - CRinbHWUA KOLOBUA 6a3nc: MoOXXNMBICTb
BUKOPWUCTOBYBATU OAWH KOA, OS1A , Ta iHWKUX nnaTdopmM. - IHTerpauis 3 .
BukopuncTaHHsA ekocnctemu . ONs CTBOPEHHS AoAaTKiB. - locTyn A0 HAaTUBHUX
MOo>XXNMBICTb BUKOPUCTaHHSA BCiX YHKLUIN nnaTdopmm Yepes . Ta .
Heponiku: - Benuki po3mipn gogaTtkis: JoAaTKu Ha MOXXYTb MaTu 6inbLwnn po3mip
MOPIBHSAHO 3 HATUBHUMMW Yepes iHTerpauito 3 . . - MpoAyKTMBHICTb: MoXXe ByTu HUXXYOI0 Y
MOPIBHSAHHI 3 HATUBHUMU AoAaTkaMu, ocobnmeo Ana rpadiyHo HacmyeHux abo pecypcoMmicTKMX
3aBAaHb. MepeBarun: - MOTY>XXHUN FpadivYHA pyLWin: |loeansHUN onsa cTBopeHHA 2D Ta 3
irop 3 BMCOKOIO AKiCTIO rpadikn. - KpocnnatdopMeHicTb: MiaTpuMka 6aratbox naaTtgopm,
BKJ1H04AI0UM , , , , Ta irpoBi kKoHconi. - LUnpoknn Habip iIHCTpyMeHTIB:
Benvka KinbKicTb iHCTPYMEHTIB Ta pecypcis AN po3pobku irop, BKOYa4M .
Heponikn: - CKnagHicTbh Anst 3BM4aHUX O00aTKIB: MoXke 6yTn HagMipHO CKnagHUM ans
npocTux goaaTtkie abo Tux, Wo He NOTPEbYITb NOTYXHUX FrPpadivHNX MOXXINBOCTEN. - Po3Mip
nopaTkiB: [looaTKn, CTBOPEHI Ha , MOXXYTb MaTu BEJIMKNIN PO3Mip Yepes iHTerpauito
rpacivyHOro pyLwisa Ta pecypcis. . MepeBarun: - CninbHWM KogoBMn 6a3nc: OanH Ko ANns
CTBOPEHHSA A0AaTKIB Ha , , Ta . - CyqacHun ppenmMmBopk: HacTynHuk

, O Haja€e Binbll 3pyyHi Ta NOTY>XHi MOXXJIMBOCTI A8 CTBOPeHHS U, - IHTerpauis

3. : BUKopncTaHHSA NOTY>KHOI eKOCUCTeMU . ansa po3pobku. Heponiku: - BigHocHa
HOBU3Ha: . € BiAHOCHO HOBUM (hPENMBOPKOM, LLLO MOXKe MPU3BOANTN A0 HecTabifbHOCTI
Ta o6MeXXeHOoI NiATPUMKN NOPIBHSAHO 3 BiNbLU 3piNMMKU TeXHONOriAMU. - MPOAYKTUBHICTL: MoXxe
6yTV HUXKYOIO Y MOPIBHAHHI 3 HATUBHUMMN AoAaTKaMu, 0ocobNMBO B CKNagHMX cueHapisx. OTxe,
HaTMBHa po3pobka Ta KpoCnIaTOPMEHHI pilLeHHS MalOTb CBOI MEpeBarn Ta HeJoniky, i BUBGIp
Mi>XK HAMM 3aNeXUTb Bif cneundikm NpoekTy. BapTo BU3HaYMTM 0COBNMBOCTI NPOEKTY, WO NOTIM
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BMNJINHYTb Ha BUBIp edheKTUBHOIro pyLlisf. AHani3 iCHy4YnX irpoBux AoAaTKiB 415 1.2.1

Ornag nonynspHUX irpoBux foAaTKiB Ha

Mo6inbHi irpm 3aiMaloTb 3Ha4YHY YaCTUHY PUHKY MOBINbHMX [OAATKIB i € ogHUMN 3

HaMNoONyASPHILWNX 3aBaHTa)KyBaHUX NporpaM y cBiTi. Ycnix MobiNbHUX irop 3aneXunTb Bif pi3HUX

hakKTOopiB, BKJIIOYAlOYM LLiKaBY irpoBy MexaHiky, npnBabaunsy rpadiky, 3py4HicTb iHTepdency Ta

edeKkTnBHY MOHeTMK3aUilo. [laBaiTe PO3raaHEMO KijflbKa HAaNMonyNapHIUUX irpoBUX A0AATKIB Ha
, IKi CTanu 3pa3koM AN HachigyBaHHSA B Lin ranysi. 1. - Po3pobHuK:

, - XXaHp: PaHHep ( ) - KopoTknm onuc: — ue
o4Ha 3 HAaMNOMYNSPHILWNX irop Y XXaHpi paHepis. paBUi KepylOTb NepcoHa)keM, Wwo birae no
3aNi3HMYHUX KONiAX, YHUKAlOYM nepewkos Ta 36umpatoym MoHeTn i 6oHycu. N'pa npmeabntoe
ACKPaBOlo rpadikoto, AMHAMIYHMM FreAMMIeEM Ta NOCTINHUMM OHOBAEHHAMU. - OCoBANBOCTI: -
BucokosikicHa Ta ssickpaBa rpadika - 3axonoymnii i HECKIHYeHHWU relMMnnaen - PisHOMaHiTHI
NoKauii, Lo NMoCTiNHO 3MiHIOITbLCSA - PerynsipHi OHOBJIEHHS 3 HOBMMM MEPCOHa)KaMu Ta NnogisimMmun
2. - Po3po6HuUK: - XKaHp: N'onosonomka ( ) - KopoTkui
onuc: — Lue KJaCn4yHa rpa y »aHpi rol0BOJIOMOK, Ae FpaBsLi BUKOPUCTOBYIOTb
Pi3HOMaHITHMX NTaxiB ANA 3HULWEHHA KOHCTPYKLiA, B AKMX XOBalOTbCSA CBUHI. [pa 3006yna
BEJINKY NOMyNAPHICTb 3aBASAKN CBOIN OpUriHanbHIN igel, Becenin rpadiui Ta 3aTarysadomy
renmnneto. - OcobnmBocCTi: - YHiKanbHa irpoBa MexaHika - Bucoka aKicTb rpadiku Ta 3ByKYy -
PisHOMaHIiTHi piBHi Ta NnepcoHaxi 3 yHikanbHUMMK 34i6HOCTAMMU - [TOCTiNHI OHOBAIEHHA Ta HOBI
enisoan 3. - Po3pobHuUK: - XKaHp: Apkaga ( ) - KopoTkunin onuc:

— Le 0AHa 3 HaMBiAOMIINX apKaAHMX irop, Ae rpaBLi KepylTb MepCoHa)keM, AKNN
cTpmbae no nnaTdopmax, HaMaralynucb 4OCArTM ikomora 6inbLoi BucoTu. 'pa BiA3HaYaeTbCA
MpPOCTUM, aJie 3axOornJIlyYuUM reiMnaeEM Ta BMisHaBaHO rpadikoio B CTUI

n LUnTtupoBaHusa: 0,01% id: 9
"KapaHgawHoro"

MaJltoHKa. - OcobnmBocTi: - MpocTa, ane 3aTAryeya irpoBa MexaHika - BnisHaBaHa rpadika y
CTWUNI PYYHOro MasitoHKa - Pi3HOMaHITHI nepelwwkoamn Ta 60HycK - MOCTiHIi OHOBJIEHHA 3 HOBUMU
TemMaMu Ta piBHAMU AHaNI3y04M MONYSAPHI irpoBi 40AATKM Ha , Taki gk ,

Ta , MO>XKHa 3p0buTN BUCHOBOK, L0 YCMiX TaKUX irop 3aJeXuTb Big
AKOCTI rpadiky, iIHHOBaLLIHOI irpOBOi MeXaHiKM, 3py4YHOCTIi KOPUCTYBAHHA Ta peryisapHuX
OHOBJIEHb. |AE€EI0 € BUKOPUCTAHHSA MOBU NporpaMyBaHHsA C# pa3om 3 TexXHONorisaMn, Hagae
pPO3p0BHMKAM MOTY>XXHi iIHCTPYMEHTW AJ1S CTBOPEHHS BUCOKOSKICHUX irop, 34aTHUX KOHKYpYyBaTu
3 nigepamu puHKy. 1.2.2 AHanis dyHKUiOHanbHOCTI Ta ocobnnBocTen Po3rnagatodm ycniwHi
irpoBi pogaTkn ons , Ba)XJIMBO aHaNi3yBaTWu He TiNIbKN IXHIO MOMNYAAPHICTb, ane n
hyHKLiOHaNbHICTb Ta 0cobnMBOCTI, WO 3abe3neynnu iM Taky NoONynsapHicTb. HMXX4ye HaBeLeHO
aHani3 pyHKLiOHaNbHOCTI Ta 0COb6NMBOCTEN TPbOX MNONYAAPHUX iFrop: ,

Ta .1 - ®yHKUiOHaNbHICTB: - IrpoBuMi Npouec: paBeLb Kepye
nepcoHaxkeM, akumn 6esnepepBHO BIXKNTb MO 3ani3HUYHMUX KONiax, 36upatoym moHeTun Ta BoHycK i
YHUKalo4m nepewkon. Y pasi 3iTKHeHHA 3 nepelKkoaamu, rpy 3akiH4eHo. - BoHyCcn Ta NoCUNeHHs:
[pa MiCTUTb pi3HOMaHITHI BOHYCK, Taki AK MarHiTV 48 MOHET, peakTMBHI paHLi Ta cynep-keau,
L0 MONIErLwyTb MPOXOAXKEHHS Fpu. - MikpoTpaH3akuii: [paBuUi MOXYTb KyrnyBaTu BipTyasibHY
BaJIlOTY Ta NOCUNEHHS 3a peasibHi rpowi. - OcobnmeocTi: - padhika Ta aHiMauia: BUCOKOSKICHa,
AcKpaBa rpadika 3 njaBHOK aHiMaui€to. - Pi3HOMaHiTHI nokauii: Ko)xHe OHOB/IeHHS A04A€ HOBI
NoKauii, Lo 3MiHIOTbCS BiAMNOBIAHO A0 TEMATUYHMUX CBAT Y1 nogin. - CouianbHa iHTerpauis:
MoXXNMBIiCTb 3MaraTuUCa 3 Apy3AMM HYepes NiaKNI0YeHHS 40 couiallbHUX MepexX. - MepcoHaxi:
Benuknin Bubip nepcoHaxis, ki MO>XHa po36/10KyBaT/ 3@ MOHETHW Y1 peasibHi rpoLi. 2.

- QYHKLIOHaNbHICTb: - IrpoBui npouec: 'paBui 3anycKatloTb NTaxiB 3 poraTky,
HaMaral4mncb 3pynHyBaTu CTPYKTYPU, B AKX XOBaOTbCA CBUHI. KOXXeH piBeHb Ma€ NeBHy
KiNbKiCTb NTaxiB Ta uinen Ansa 3HULWEHHSA. - Pi3HOMaHITHICTb NTaxiB: KoXXeH NTax Ma€ yHiKabHi
34i6HOCTI, Wo foaatoTb cTpaTerii 4o rpu. - MikpoTpaH3akuii: MoxxnueicTb npnabaHHsa
hojaTkoBMx NTaxiB abo piBHIB 3a peasbHi rpowi. - OcobnmeocTi: - Pisznka rpu: PeanictuyHa
hisnka, aKa BU3Ha4aE, AK PYMHYIOTbCA CTPYKTYpW. - Fpadika Ta 3ByK: bapBucTta rpadika 3
BecesIMMM 3BYKOBMMU edheKTaMn Ta My3UnKOI0. - PiBHI Ta enizogun: Bennka KisibKiCTb piBHIB Ta
TeMaTUYHUX eni3oais, WO A0AA0TbCA 3 OHOBJIEHHSAMU. - [locArHeHHA Ta Tabauui nigepis:
MOXXNMBICTb 3MaraTUCSA 3 IHWWUMK rpaBLAMM 3a BUCOKI 6ann Ta [OCATHEHHSA. 3. -
DyHKLUIOHaNbHICTb: - IFpoBui nNpouec: MpaBeub KEPYE NEPCOHAXEM, LLIO NOCTiNHO cTpmbae Bropy,
YHVKa4mM nepewko i 36mpatoydn 60oHycKn. 'pa 3aKiHYYETHCSH, SKLO NepcoHak nagae abo
CTUKAETbCA 3 BOPOroM. - boHycu: Y rpi € pisHOMaHIiTHi 6OHyCK, TaKi K peakTUBHI paHLi,
MPY>XWHW Ta 3aXUCHI WNTHK, WO JonoMaratoTb gocaraTtu 6inbluoi BUCOTU. - MikpoTpaH3aKkuii:
[paBUi MOXYTb KynyBaTu crneuiasbHi KOCTIOMU Y1 BOHYCK 3a peasibHi rpouwi. - OcobameocTi: -
pacbika: BnizHaBaHa rpacika y ctuni

n LUnTtnposaHus: 0,01% id: 10
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MaJlloHKa, Lo HaJa€ rpi yHikanbHoro Burnsgy. - lpocta mexaHika: Jlerko 3po3yMina mexaHika
rpuv, Wwo pobuTs il LOCTYNHOW 415 BCiX BiKOBUX rpyn. - Pi3HOMaHITHI TeMu: 'pa Ma€e pi3Hi
TeMaTU4HI CBiTW, WO 3MIHIOIOTLCS 3 OHOBAEHHAMM. - Tabnuui nigepis: MoXXnMBICTb 3MaraTmucs 3
iHWMMW rpaBuAMM 3a HaMBULWMIA pe3ynbTaT. 1.2.3 AHani3 puHKY: LinboBa ayauTopia, NonynsapHi
>XaHpw, 6izHec-mopeni AHani3 puHKy MobifbHMX irop A03BOJIAE KpaLle 3po3yMiTu, aKi hakTopu
BMNJINBAOTb Ha YCMiX irop, Ta K iX poO3p06HUKMN MOXKYTb AOCATTM BUCOKMX MOKA3HMKIB
3aBaHTa)KeHb Ta AOXOAIB. Y LbOMY pO34isi M1 PO3riSHEMO LisIbOBY ayAUTOPIl0, NONYASPHI
»XaHpu MoBiNbHUX irop Ta pi3Hi 6i3Hec-moaeni, Wo BUKOPUCTOBYOTLCSA 418 MOHeTuM3auil. LlinboBa
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ayaunTopis MobinbHi irpy MaloTb LUMPOKY LiNLOBY ayANTOPIt0, IKa OXOMJIIOE Pi3Hi BIKOBI Ta
couianbHi rpynn. OCHOBHI CErMeHTM UiNIbOBOi ayANTOPIi BKAOYatoTk: - [iTn Ta nignitku: Us
rpyna € ofHi€ 3 HanbinbWMX cnoXxmBadiB MobiNbHUX irop. Irpy ANnsa uiei ayanTopii 3a3Bnyan
MaloTb ACKpaBy rpadiky, NpocTun renMmnaen Ta 6e3niy MiHi-irop. - Monogb Ta gopocni (18-35
pokiB): Llen cermeHT YacTo rpa€ y 6inbl cknagHi Ta cTpaTeriyHi irpu. MNonynspHi »kxaHpu cepef
LLiEl rpynun BKAOYAOTb eKLUH, cTpaTerii, Ta ronoBosIoMKU. - lopocni (35+ pokis): Lien
CerMeHT 3a3BMYall Bifaa€ nepeBary KasyasbHUM irpaMm, roioBOJIOMKaM Ta KapTKOBUM irpam.
[N HUX Ba>KNMBUMM € penakcalis Ta po3Baru y BinbHUI Yac. MonynapHi xxaHpu MobinbHi irpu
OXOMJIOITh LUNPOKUIA CAEKTP XKaHpiB, cepel AKMX AesKi 3 HAaNNONyASpPHILLNX BKAKOYAOTb: -
KasyanbHi irpm ( ): Lle irpn 3 npocTumMn npasmniamMm Ta KOPOTKUMN irpOBUMU
cecigmu. Npuknagom € . - PaHHepn ( ): Irpn, e nepcoHa<
MOCTIHO PYXa€ETbCA BNepen, a rpaBeLb NOBUHEH YHMKaTK NepewKkoa. Mpuknanom €

. - FonoBonoMku ( ): Irpn, Wo BUMaratoTb Bifg rpaBLiB PO3B'SA3aHHSA
pi3HOMaHITHMX 3aBAaHb Ta rosIoBOJIOMOK. [MpuKnagoMm € . - CtpaTerii (

): Irpn, Wo BMMaratwTb CTpaTeriYyHoro njaHyBaHHA Ta ynpasiiHHA pecypcamu.
Mpuknagom € . - Ponbosi irpm ( ): Irpwn, Ae rpasui KepyloTb NepcoHa>kaMu,
BUKOHYIOTb KBECTU Ta BopoTbCs 3 Boporamu. MNMpmnknagom € . bizHec-mopeni Onsa
MOHeTM3aLii MOBiNIbHUX Irop BUKOPUCTOBYIOTLCA Pi3Hi BisHec-mopeni, cepen AKMX
HannowmpeHiWmnMu €: - : OCHoBHa Mopfesb, 3a K0l rpa 6e3KoWwToBHa AN
3aBaHTa)XEHHSA, aJie MiCTUTb NAaTHI eneMeHTN (MiKpoTpaH3akuii) ans npnabaHHs OOAaTKOBUX
hyHKUIN, nocnneHb abo KocMeTUYHNX NpegMeTiB. Mpuknanom € . - Peknama
(Ad- ): Irpn, Wo nokasyTb pekaamy nif Yac rpn abo Mixx piBHSIMU. [paBLi MOXYTb
MaTy MOXJIMBICTb BIAKJIIOYMTU pPEKNaMy LWISXOM BHYTPILIHbLOIrPOBUX NMOKYNOK. Mpnknanom €

. - Mpemiym ( ): Irpun, WwWo npofaTbCA 3a ikcoBaHy LUiHy. Ls mopens
MEeHLU nonyJspHa Ha MOBiNbHMX NiaTgopMax Yepes BUCOKUI PiBEHb KOHKYPEHLLii Ta BEINKY
KiNbKiCTb 6@3KOLITOBHMX afibTepHaTMB. - MNignucka ( ): Irpn abo cepsicu, Wwo
MPOMOHYOTb AOCTYN A0 NPEeMiyM-KOHTEHTY 3a WwoMica4Hy abo pidHy nignucky. Ls moaens cTae
BCe Ginbll NONyNApHOLIO 3aBAAKM CepBiCaM Ha 3pa3ok Ta .13
ETanu nnm ocobnmBocTi NpoekTyBaHHA rpm 1.3.1 KoHuenuis - 2

n LUntupoBaHusa: 0,02% id: 11
T 3 o

- ue BigoMa Bifeorpa, po3pobneHa KOMMaHie i BunyweHa y 2004 poui. 'pa €
MPOAOBXXEHHSM KYJ1bTOBOI

n LUnTtupoBaHusa: 0,01% id: 12

i 306yna WMPOKNIA BU3HAHHS 3a CBill IHHOBALIMHWIA Nigxia 00 rermMnieto Ta 3axonoymnin
ctoxeT. CioxxeT: 'paBeub y

[ 7] LintTuposaHus: 0,02% id: 13
n . 2II

Biflirpae ponb FopaoHa ®pimeHa, isnka, AKNiA cTae repoemM 6opoTbbu NpoTn BRaagn
iHoNNaHeTHMX 3arapbHuKiB. i rpy po3ropTa€TbCS Yy MICTi 17, ke 3Haxo[nTbCA Nig,

KOHTpOJiIeM 3arapbHukKiB. paBeLb NPOKIaLAE WAX Yepes3 pi3HOMaHITHI noKauii, BCTynak4n B
60poTLOY 3 BOPOXKXMMU CUSTAMU, CNINKYIOYNCH 3 IHLWINMK MepCoHa)KaMn Ta BUPILLYIOYN 3aragku
0N OCArHEHHSA CBOiX uinen. Fremmnnen: N'pa NPonNoHY€E pi3HOMaHITHI reMMNIeNHi MexaHiku,
BKJII0HAI0YM efleMeHTU WwyTepa Big nepLoi ocobu, nasnum, i3nyHi ros10BOSIOMKM Ta eleMeHTu
npuxoBaHux 06'ekTiB. paBeLb BONOAIE PI3HOMAHITHUMMN 3HAPAAAAMMN, TaKUMU SK rpaBiTauiiHa
nyLwKa Ta pi3Hi Buaun 36poi, aKi gonomMaratoTb oMy B 60poTbbi 3 BOporaMmu Ta BUPILLEHHI
3aBAaHb.

n LUnTtnposaHus: 0,02% id: 14
n . 2II

BiflOMa CBOEIO peaniCTUYHOI (Pi3NKOI0 Ta iIHHOBALINHNM BUKOPUCTAHHAM cepefoBuLLa ONs
CTBOPEHHSA LiiKaBMX i BUCOKOANHAMIYHUX 60iB Ta cueHapiis. 1.3.2 KoHuenuis

n LUnTtnposaHus: 0,02% id: 15
- ue nonynsipHa MobinbHa rpa, po3pobsieHa KOMMaHiewo . 'pa Bunwna y 2009
poui i cTana oAHi€ 3 HalyCniWHIWKX irop y cBiTi MobinbHMX gopaTkie. CloxeT: Y rpi

n LUnTtnposaHus: 0,02% id: 16

HEMa€ CK1agHoro cloxeTy. [paBeLb Kepye rpyrnoto NTallokK, sSKi BUPILLWAX NOMCTUTUCS 3106HUM
CBUHSM, SIKi BKpasv ixHi Anua. MeTa rpaBus - BUKOPUCTOBYIOYN POraTKy, 3anyckaTu NTalloK y
6ynisni, oe nepebyBaloTb CBUHI, 3HULLYIOYM iX i BiZHOBAIOWYYM CBOI Anus. Fenmnnen: Y

[ 7] LinutuposaHus: 0,02% id: 17

rpaBeLb Kepye HaNpPsAMKOM Ta CMJI0K BUCTPINY NTALLKOI 3 pOraTku, Wo6 3HUWUTK Cnopyaun, 3a
AKMMUW MPUXOBaHi CBUHI. paBeLb MOXXe BUKOPUCTOBYBATKW Pi3HI TUMNN NTALIOK, KOXKHA 3 AKX Ma€
YHiKasIbHi BNaCTUBOCTI, HaNpuKaag, NTawkKy MOXXyTb NiTaTu, po3busaTtu, Bnbyxatun ToLo.
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BukopucTaHHs poraTku: PoraTtka B rpi BUKOPUCTOBYETLCA A1 3aNyCKy NTaLIOK Y HAaNpsaMKy
CBUHEN Ta ixHix byaisenb. FpaBeLb MOXe perytoBaTh HaNpsMOK Ta CUy BUCTPINyY, Wwob
[OCArTY MakCMMaslbHOMO YLKOAXXEHHSA. Boporu Ta Aii 3 HuMu: F010BHUMYK BOpOramm B rpi €
3106Hi CBMHI, AKi NPMXOBYIOTHLCA Y pi3HMX ByaiBnax. [paBeub NOBUHEH 3HUWMUTK ByaiBni Ta
CBUHEN, BUKOPMUCTOBYIOYM NTALLOK. [N LbOro rpaBeLlb Ma€E BPaxoByBaTU Pi3Hi i3nyHi 3aKOHM
Ta BUKOPUCTOBYBATM YHiKasIbHi BAAaCTUBOCTiI KOXKHOI NTAWKN A1 MaKCMManbHO eheKTUBHOIO
ypa>keHHs uinen. 1.3.3 KoHuenuia rpu: XXaHp, CIOXXeT, MexaHika KoHuenuisa rpy npoekTy: XKaHp:
ApkapgHa ronosonomka CioxeT: MNoaii rpu BiadyBaloTbCS y MOCTaNoKaNinTUYHOMY CBITi rpu
- 2, 0fHaK rpa npeacTaB/ieHa Yy BidyaJlbHOMY CTUJIi Ta MexaHikaX, CX0XXUX Ha
. Micna noBcTaHHA NpoTW ANbAHCY, IOAN NPOAOBXYIOTb 6opoTbOy 3 3annwKamMu
3arapbHumKiB Ta iXHiMK NpucToCcyBaHHAMU. ['paBeLb 6epe Ha cebe posib OQHOrO 3 MOBCTAHLUIB, AKi
BUKOPUCTOBYIOTb iMMNpoOBi3oBaHy 36poto Ta pi3Hi NpMCTpoi ANS 3HMLWeHHSA 6a3 Bopora. MexaHika:
- OcHOBHa MexaHika: 'paBeLb BUKOPUCTOBYE KaTanyabTy ANS 3anyCKy Pi3HMX CHapsaAis
(imnpoBi3oBaHoi 36p0i) 3 MeTo 3pyNHYBaHHS BOPOXXMX YKPiNJeHb Ta 3HULEHHS BOPOriB.
CHapsaaun(cam rpaBeLb) MOXXYTb MaTW Pi3Hi BNAacTUBOCTI: BUBYXOBI, pO3CiyHi, 3 epekToM
po3citoBaHHs 06’eKTiB TOLO. - PiBHi: KoXXeH piBeHb NpeacTaBfsie cob00 HEBEIMKE YKPIMAEHHS
BOpOra 3 pi3HUMU CTPYKTYypaMun Ta nepeLlikofamun. 3aBAaHHS rpaBLs — MepLlIovYeproBo 3HULWNTKY
BOPOriB Ta PyMHYBaTWN YKPINJEHHSA, BUKOPUCTOBYIOYN 0OMeXXeHy KiNbKiCTb cHapsAais. - banu: 3a
KOXXEeH 3pyMHOBaHMN 06'€EKT Ta 3HULLEHOrO BOpora rpaeeub oTpumye 6ann. Meta — HabpaTu
sakomora 6inblie 6anis, BAKOPUCTOBYIOYN SAKHaMeHLIe cHapsaais. - CneuianbHi CHapsaau:
[paBelUb MOXXe OTPUMYyBaTU CneLiajibHi CHapsAAun, AKi MaloTb YHiKaabHI BAACTMBOCTI (Hanpuknag,
e/IeKTPOMarHiTHI iMNynbCcn Ona 3HULWEHHA €IeKTPOHHMX NPUCTPOIB AnbsiHCY abo Bnbyxosi
CHapAAW OS5 3HULLLEHHS BEJINKOI KiNlbKOCTi 06'eKTiB). - Boporu: Boporn MoxxyTb 6yTu pisHUMM:
conpaTtn AnbsHcy, Typeni, CTpangepun Ta iHWi BOPOXi 0gnHMLI 3 - 2. Ko)xeH Bopor Mae
cBOi 0cobamBOCTi Ta cnocobu B3aemMofii 3 HAMW. - BisyanbHu cTuAb: BisyansHuin ctunb rpm 6yne
MOEAHYBATMK elIeMeHTN 3 - 2 Ta . [pa MaTnmMe MynbTALWHNA BUrNa4, ane 3
efieMeHTaMn NoCTanoKaniNnTUYHOro CBiTY, BAaCTUBNMM - 2: 3pynHoBaHi byaisni,
MexaHi3Mu AnbAHCY, NOBCTaHLUi Yy caMOpobHOMY crnopsii)XeHHi Towo. OCHOBHI efleMeHTu: -
[pacdhika Ta 3ByK: MynbTAlWHa rpadika 3 NoCTanokaninTUYHUMKN eNeMeHTamMun. 3ByKOBUM
CYMNpoBig BKAOYaTUME K My3UKY, TaK i 3ByKOBi e(peKTu, BNaCTUBI CBIiTYy - 2 (3ByKK npu
3anycKy CHapsL4iB Ta pO3puUBKU, XapaKTepHi AN Bnbyxis, BOPOrv, B3aEMOLISA i3 OTOYEHHAM). -
IHTepdenc: MpoCTnR i iIHTYITUBHO 3PO3YyMiNNN iIHTEPKENC, CXOXKUIA Ha , 3
[0AaTKOBMMUY efleMeHTaMu, Lo NOSICHIOTb CUTYyaLilo y CBITi - 2. OCHOBHMMM
efleMeHTaMu € rOJIOBHE MeHI0, eKpaH BMOOpyY piBHIB, LiSibOBa 30Ha, iH(hopMaLlinHa NaHeNb, MeHIo
rnaysu, eKpaH 3aBepLUeHHS PiBHSA, NiAKa3Ku Wwono ynpasniHHA. Mporpecisa rpu: - PiBHI Ta nokaui:
JNokauii NnpeacTaBAATUMYTb Pi3Hi 30HM 3 CBITY - 2, Taki Ak CiTi 17, nirsa cTBOpiHb 3€H,
nicosi Tabopwn NoBCTaHLUiB Ta iHWI. Mpa NoegHae y cobi AMHAMIYHMIA Ta 3aXONYNIA renMnnen
3 aTMoC(epoto Ta eNeMeHTamMm CBiTy - 2, HaZal4yn rpaBUAM YHIKaJIbHUN i
3axonotoymin gocsig. 1.4. AHanis Ta Bnbip onTuManbHOro pyLwia ana naathopmm 141
Oornag nonynsapHUX pyLuliie ( , , 2d). Mpuknagwn irop Ha HUX
Oornag: € OQ4HUM 3 HaNNONyASAPHILWNX irpoOBUX PyLWiiB y CBiTi, 0c06aMBO cepen po3pobHUKIB
MobinbHMX irop. BiH nigTpumye 2D Ta 3D rpadiky, Hapae 6araTtuin Habip iHCTpyMeHTIB AN
CTBOPEHHS irop Ta iHWNX iHTepaKTMBHUX A0AATKIB. BUKOPWUCTOBYE MOBY NpOrpamMyBaHHs C,
o pobuTb NOro JOCTYNMHUM i 3py4HUM ans 6araTbox po3pobHuKiB. Mpuknagm irop:
: LA nonynspHa rpa y »xaHpi

[ 7| LntuposaHus: 0,01% id: 18
" "
BMKOPUCTOBYE 0N CTBOPEHHS MJaBHOIO renMnieto Ta ackpasoi 30D rpadiku.

: BisyanbHo npuBabnvea rosoBosIOMKa, ika BUKOPUCTOBYE ON15 peanizauii cknagHux
Bi3yaslbHUX e)eKTiB Ta MeXaHikK. Ornan: , po3pobneHnin KoMnaHiewo

, BiAOMUI CBOEK BNCOKOIO NPOAYKTUBHICTIO Ta MOXKJ/IMBICTIO CTBOPEHHS rpadiyHO

HacuyeHunx irop. 4acCTO BUKOPUCTOBYIOTb AJ1 CTBOPEHHSA irop Ha KoHconsax Ta MK,
arne BiH TakoX NiATpUMYe MobinbHi nnaThopmu. BUKOPUCTOBYE MOBU
nporpamMmyBaHHsa C++ Ta (Bi3yanbHe ckpunTyBaHHA). MNpuknagwn irop: :
MonynspHa KoponiBCcbka 6UTBa, SKa BUKOPUCTOBYE nns 3abe3neyvyeHHA BUCOKOI
AKOCTI rpadiki Ta NPOAYKTMBHOCTI Ha MOBINIbHUX MPUCTPOSAX. : Bigoma rpa B »xaHpi
[ 7| LintuposaHus: 0,02% id: 19
" "l
AKa TaKoXX JOCTYMHa Ha MOBiNbHMX NPUCTPOSAX 3aBAAKMN . 2d Ornag: 2
€ 6e3KOWTOBHUM BiAKPUTUM irpOBUM PYLUIEM, SKMIA cneuianidyeTbcs Ha 2D irpax. BiH nigTpumye
KiflbKa MOB MporpamMyBaHHS, BKAOYao4um C++, , Ta . 2d Bipomun
CBOEIO JIEFKICTIO Ta BUCOKOIO MPOAYKTUBHICTIO, WO pobuTb NOro igeasbHUM A1 po3pobku
MobinbHMX irop. Mpuknagw irop: : OpuriHanbHa Bepcisa Ui€i KynbToBOi rpu 6yna
CTBOpPEHa Ha 2d, BEMOHCTPYIYM MOXKMBOCTI pyLWist AN CTBOPEHHS YCNiWHMX MOBiNbHUX
irop. : MonynsApHa cTpaTerivyHa rpa, sika BUKOPUCTOBYE 2d ons ynpasniHHA

CBOIM rpaiYHMM Ta irpoBMM KOHTEeHTOM. 1.4.2 lNMepeBarn Ta HeOO0JiKU KOXKHOro pyLuis
MepeBarn: KpocnnatdopmeHicTb: MigTpnmye Binblie 25 nnatgopm, BKAOYaOYM , ,

, , KOHconi Ta Beb-6pay3epu. LLInpokunin Habip iHCTpyMeHTiB: IHTerposaHe
cepepnosuLe po3pobkn (IDE) 3 NOTY)KHUMM iIHCTPYMEeHTaMn Ana CTBOPEHHSA Ak 2D, Tak i 3D irop.
Bennka cninbHoOTa Ta niaTpumka: LUnpokuin gocTyn A0 HaBYasbHUX MaTepianiB, AOKYMeHTauii,
hopyMiB Ta pecypciB Ha . IHTerpauis 3 C: BUKOpMCTaHHS CyYacHOi 06'eKTHO-
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OpiEHTOBaAHOI MOBU MpPOrpamMyBaHHS, WO nonerwye po3pobky. Heponiku: Bumorn go anapaTHoro
3abe3neyeHHsa: Moxxe 6yTu BUMOrIMBMM A0 pecypciB KoMn'toTepa, 0Cob6aMBO A1 BEINKUNX
npoekTiB. LiHa: [eski hyHKUiT Ta niueHsii MoXXyTb 6yTn fopornmm gns iHai-po3pobHUKIB Ta
Manunx CTygin. NMpooyKTUBHICTL: IHOAI MOXKe MOCTyNaTUCS 3@ NPOAYKTUBHICTIO HATUBHUM
pieHHAM abo iHWKM pywisam npu poboTi 3 Ay>Ke BUMOrAMBMMK rpadivHUMN 3aBAaHHAMMN.
MepeBarn: Bucoka NpoayKTUBHICTb: ONTMMI30BaHUIA A8 CTBOPEHHS FpadiyHO HaCUYeHUX

irop 3 BUCOKUM piBHeM AeTanizauii. MoTy>XHWUI rpadivyHui pywin: MigTpuMka nepenoBux
rpadivHNX TEXHONOTIN, TaKMX K MPOCYHYTEe OCBIT/I€HHSA Ta TiHi, wWo pobuTb NOro igeanbHUM Ona

-irop. : BisyanbHe cKpunTyBaHHS, sike CNpoLLy€E npouec po3pobkn Ta LO3BONSE
LWBMAKO MPOTOTUMNYBATW irpoBi MexaHikn. be3kowToBHa NiLeH3is: be3KOoWTOBHMI [OCTYN 40 BCiX
iHCTPYMEHTIB, 3 ONJIATO POSAATI nLe MicNA AOCATHEHHA MEBHOro piBHA goxony. Heponikum:
KpyTa KpuBa HaB4aHHA: Bumarae 6inbLue yacy Ta 3ycuib 15 onaHyBaHHS, 0co61MBO Ans

HOBa4KiB. Benunki po3mipn npoekTiB: MNpoekTn Ha MOXYTb 3aMaTun 6araTto micus
Ta BMMaraTu 3Ha4YHUX anapaTHUX pecypcie. MeHwa niaTpumMka 2D: MNopiBHAHO 3 ,
MEHLL OpiEHTOBaHM Ha po3pobky 2D-irop. 2d Mepesaru: JlerkicTb: Pywin

onTuMi3oBaHWn ana 20D irop, Wwo pobuTb NOro WBNUAKUM Ta ePEKTUBHMM. Bigkpntnin kona:
Be3KowToBHUI Ta 3 BiAKPUTMM KOLOM, LLLO A03BOJISE PO3POOHMKaM MOANGIKYBaTWN PyLUi
BignoBiAHO f0 cBoix noTpeb. MigTpnmkKa Kinbkox moB.: MiagTpumye C++, , Ta

, Wo 3abe3neyye rHy4KicTb y BU6oOpi MOBU NporpaMyBaHHA. HU3bKi CUCTEMHI BUMOTU:
He BuMarae noTy>XHoro anapaTHoro 3abesne4vyeHHs, WO NiAXOAMTb A8 pO3pobKn Ha cTapux 4um
MEeHLU NPOAYKTUBHUX NpucTposax. Heponikn: ObMexxeHi MmoxxnmeocTi 30D: OCHOBHa OpieHTaLia Ha
2D irpu, wo obme)xye Noro MoXXKJINBOCTI AJ1s1 po3pobkin 3D npoekTiB. MeHLWwa cnifibHoTa:

MopiBHSAHO 3 Ta , 2d Ma€ MeHLy CriIbHOTY Ta MeHLle AOCTYMHUX
pecypciB. MeHLwe iHCTpyMeHTiB: ObMe)xeHnIn Habip iIHCTPYMEHTIB Ta hyHKLiA Yy NOPIBHAHHI 3
6inbll yHiBEPCANBHUMN PYLLIAMU, TaKUMUN AK . BucHOBOK KO>XK€eH i3 po3rnsHyTUX pyLUiiB Ma€
CBOi NepeBaru Ta HeJONIKW. € YHiBEpPCaNbHUM iHCTPYMEHTOM 3 LUMPOKOIO NiATPUMKOIO

naaTgopM Ta BEJINKOI CMiSIbHOTOO, asne Moxe 6yTn BUMOraneBuM A0 anapaTHOro 3abesneyeHHs.

MPOMNOHYE NOTY>XHi rpadiyHi MOXXANBOCTI Ta BUCOKY NPOAYKTUBHICTb, ane
BUMarae 6inbLue 3ycunab AN HaB4aHHA Ta poboTu. 2d € nerkuM Ta epeKTUBHUM PilLIEHHSAM
ons 20 irop, ane obMeXXeHuin y MOXXJIMBOCTSAX AJ1st 30 po3pobKy Ta Ma€e MeHLy CninbHOTY. Bnbip
ONTUMAJIbHOIr 0 PyLUiA 3a01€XUTb Bif cneundikn NnpoekTy, BUMOr A0 rpadiku, pecypcis KOMaHAN
Ta uinboBoi Nnatdopmu. 1.4.3 Bubip onTnuManbHOro pywis gns rpym Haw npoekT nonsdrae B

CTBOPEHHI rpun, sika NOeAHYE B cOBi Bi3yasbHUNA CTUJIb | MEXaHIKN 3 CEeTTUHIOM CBITY
- 2. Ons peanisauii uboro ambiTHOro 3agymy, Mu obpanu pywin . Y ubomy 3BiTi
AeTaNbHO MNOSACHIETLCA, YOMY € HanKpaLwum BnbopoM A1 HALLOro NPOEKTY, BPaxoByo4un

MOro TeXHI4YHi MOXKJIMBOCTI, FHYYKICTb, MPOCTOTY BUKOPUCTAHHA Ta iHWIi Ba>X/MBI hakTopwU.
MOTY>XHICTb Ta FHYYKICTb pywis MigTpumka 2D Ta 3D rpadikn nigTpumye gk 20D, Tak i 3
rpagiky, Lo A03BOJIAE CTBOPIOBATWY Pi3HOMaHITHI irpoBi NpoekTn. [N HaLWoi rpu, ska NoEQHYE
Bi3yaJIbHUIA CTUNb 3 TPUBUMIPHUM CEpeoBULLEM CBITY - 2, ue Haa3BNYamHoO

BaXX/1IMBO. M1 MOXXeMo BUKopmucTosyBaTu 2D izuky ANna peanisauii MexaHik 3anycky o6'ekTiB Ta
B3a€EMOJii 3 OTOYEHHAM, a TakoX 30 Moaeni AN CTBOPEHHS Binblu peanicTUYHUX Ta
neTanizoBaHux 06'ekTiB. Pi3NYHI MOXXNBOCTI Ma€ BOyOBaHi iHCTpPyMeHTH ans pobotun 3
(hi3MKOI0, BKOYAYMN 2D pna 2D disnkm Ta ona 3D ¢isnkun. Lle [o3BONSE HaM TOYHO
MoAesoBaTh NoBeLiHKy 06'eKTiB y rpi, 3ab6e3neyvyodm peaniCTUYHICTb B3aEMOLIi 3 OTOYEHHAM,
L0 € KJII0HOBUM acneKToM Hawoi rpu. KpocnnaTthopMeHicTb. MNigTpUMKa YUNCNeHHUX nnatgopm

[03BOJISIE IErKO €KCMOoPTYBaTK FPY Ha pPi3Hi NnaTdopMu, BKAOYaO4YM . Le
0Cco611MBO BaXKNMBO AJ15 HALIOrO NMpoekTy [MpocToTa BUKOPUCTaHHA Ta BeanKa CninbHOTa
pPO3pO6HUKIB. IHTYITUBHO 3p0O3yMinunn iHTepdenc Ma€ iHTYITUBHO 3pO3yMinni iHTepdenc i
6araTo HaBYaJIbHUX PeCcypCiB, L0 MOJIEerLye npoLec HaB4aHHS Ta Ppo3pobKu HaBiTb And
HOBau4KiB. Lle ,03BONSE HAM LWWIBNAKO CTBOPIOBATM NMPOTOTUMNN Ta BHOCUTU 3MiHWM A0 Fpy B Npoueci
po3pobkun. Bennka cninbHOTa Ta pecypcu Bennka cninbHoTa po3pobHukis 3abe3neyye
noctyn o 6e3nivi 6€3K0WTOBHMX Ta NNATHUX PecypciB, CKPUNTIB, TyTopianis Ta opymis. Mun
MO>XeMO JIerko 3HamTu JonomMory 3 6yAb-aKoro MMTaHHA Ta BUKOPUCTOBYBATU rOTOBI PilLIeHHS
0115 NPUCKOPEeHHS po3pobkun. BbyaoBaHi iHCTpyMeHTU Ta nAaariHu. IHTerpauisa rotoBux pilleHb

MPOMNOHYE LWNPOKMIA BUBIp NnariHiB Ta rOTOBMX pecypciB, WO 3HAYHO

MPUCKOPIOE PO3p0obKY rpnu. M MoXKeMo iHTerpyBaTu rotoBi isnyHi Mmoaeni, 3ByKoBi ehekTu Ta
Bi3yaJibHi eN1eMeHTU, 30CepenKy4Yncb Ha YHIKaNIbHMX acneKTax Hallol rpu.

@ O6HapyxeH MnarvaT: 0,24% https://krs.chmnu.edu.ua/jspui/bitstre... id: 20

IHCTPYMEHTW OJ19 CTBOPEHHS iHTepdency HaJa€ NOTY>XHi iIHCTPYMEHTU ONA CTBOPEHHS
KOPUCTYBALIbKOro iHTepdency, LWo A03BOSE NIErKo po3pobuTn MeHo, iHhopMaLiHi NnaHeni Ta
iHLWi eneMeHTKn

. Lle Ba>x/1nBO AN CTBOPEHHS 3pYYHOro Ta €CTETUYHO NpMBabanBoOro iHTepgency Haloi rpu.
MigTpumka 2D diznkn MopentoBaHHA MexaHik Onsa peanisauii mexaHik ,
TaKuMX K 3anycK 06'eKTIB 3 poraTKu Ta B3aEMOAIA 3 0TOYEHHAM, HeobxigHa TOYHa Ta HaAilHa
hisnyHa cucrtema. Mae BbyooBaHy NiATPUMKY 2D ana 2D i3nkuK, Wo igeanbHo
niaXxoAnTb AN5 Hawoil rpu. BpaxoByioyu BCi HaBeAeHi hakTopw, € ONTUMaabHMUM BUBOPOM
A9 HALIOro NPOEKTY. MIoro NoTyXXHICTb, FHYYKiCTb, MPOCTOTa BUKOPUCTaHHA, BEAMKa CRiNbHOTa
PO3pO6OHMKIB Ta LWNPOKI MOXXNBOCTI AN poboTu 3 hi3nkoto, aHiMaLUi€lo Ta iHTepdecom
[03BOJISTh HaM LWIBMAKO Ta epeKTNBHO peasiisyBaTu BCi aCNEKTW HaLLIOro MpoeKkTy,
3abe3neyvyoyn BUCOKY SKICTb KiHLLEBOrO NpoayKTy. BucHoBkM o po3giny 1 Y ubomy po3gini
6yno po3rnAHYTO TEOPETUYHI acnekTn po3pobku MobibHMX iIFPOBMX A0AATKIB Ha naaTdopmi
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3 BUKOPUCTaHHAM MOBW NMporpamMyBaHHsA C# Ta pi3HMX irpoBMX pyLWLiiB. AHani3 iCHYI4YNX

irpoBMx nonaTKiB Ans rMokasaB, Lo NOonyaspHi irpu, Taki gk , i

, MalOTb CMifIbHIi PUCK: 3aXONJIOYNIA FrenMnaen, NpocTe ynpaBiiHHA Ta ACKpPaBuii
Bi3yasibHUI CTub. Lli irpy BUKOPUCTOBYIOTL iHHOBALiIMHI MexaHikK, Wo pobunTb iX LikaBUMK Ta
npueabnmemMMun ons WMPokKoi ayanTopii. OCHOBHI OYHKLIT LMX irop, Taki K pi3HOMaHITHI piBHi,
cucTeMu nNporpecii Ta iHTerpauis couianbHUX eneMeHTiB, 3abe3neyyloTb AOBroTpUBaNy
3aJly4eHicTb rpasuiB. AHani3 pUHKY NokKasas, L0 OCHOBHUMMW LiJIbOBMUMM ayAMTOPIAMN € NiQNITKK
Ta MON0Ai AOPOC/i, a NONYAAPHUMUN XKaHpPaMn 3aIMWAI0TbCA apKaau, FOJI0BOJIOMKY Ta eKLUH-

irpn. CyyacHi 6isHec-mopeni, Taki K Ta peKslaMOo-OpiEHTOBaHiI Moaeni, [O3BONATb
po3pobHMKaM gocaraTu ycnixy Ta cTabinbHoro goxony. Ornag TeXHONorin po3pobku fonaTkis
Ha pyLii BUABUB, LLO , i € OCHOBHUMMU IHCTPYMEHTaMun Os
po3pobku. NPOMOHYE NOTY>XXHUN 3 iHCTpYMeHTaMun ans HaTUBHOIT po3pobku
hofaTkis., Haja€ pyHKUioHan ana 6ekeHA-iHPPacTPyKTypn Ta aHaniTuKu, a
[03BOJISE CTBOPtOBATY AK 2D, Tak i 3D irpu 3 BukopuctaHHam C. Cepe MOB NporpaMyBaHHS,

, C++ Ta C# € oCHOBHMMU ANnsi po3pobKuM Ha , KOXKHa 3 IKMX Ma€ CBOI nepesaru:
- MPOCTOTa Ta LUMPOKE BUKOPUCTaHHA, C++ - BUCOKa NPOAYKTUBHICTb, @ C# - 3pyyHIicTb Ta
MOTY>XXHi MOXK/INBOCTi B KOHTEKCTI . MMOpiBHSAHHA HaTMBHOI PO3P0OOKYK Ta KPOCMAaTHOPMHUX

pilleHb Nokasano, Wo HaTuBHa po3pobka 3abe3nevyye MakCMMabHy NPOAYKTUBHICTL i 4OCTYMN A0
BCiX MOXX/IMBOCTEN NAaThopMu, ane KpocnaaThopMHi pilleHHS A03BONAIOTL CTBOPIOBATY
[0JaTKM ANS KiNbKOoX N1aTdopM 04HOYACHO, 3MEHLUYIO4YM Yac Ta pecypcu, HeobxigHi ans
po3pobkun. NMpoekTyBaHHSA rpu BKAOYaN0 BUBIp IHCTPYMEHTIB Ta TEXHOJIONIN AN NPOEKTYBaHHS,
TaKux K Ta C# nns oCHOBHOI po3pobkuy, a Takox ONA CTBOPEHHS
Bi3ya/IbHOr0 KOHTEHTY. MnaHyBaHHS irpoBOro Npouecy Ta 0OCHOBHUX (hYHKLLiA [OMOMOrJI0
BU3HAYNTUN KJIIOHOBI €/1IeMEeHTU rpn, BKJIOYAKYN XKaHp, CLUEeHapin, MexaHiky, cuctemy
yrnpaBAiHHA, NPOrpecito Ta AOCArHEHHS, WO 3abe3neyyoTb 3aXONaYni Ta LinicH1Un
renmnnen. AHani3 Ta Bubip onTUManbHOro pyLwia Ans naatdopmm PO3rAAHYB NOMNYASPHI
pyLii, Taki 9K , Ta 2d. 6yB 06paHUi SK oNTUMaNbHUI PYyLUin
3aBASKWN NOro YHiBepCasbHOCTI, KpocnaaThopMeHoCTi, niaTpumui 2D Ta 3D rpadikn, nerkocTiy
BUMKOPUCTaHHI, BEAINKIM CAiNbHOTI Ta iHTerpauii 3 iHWnMn iHCTpyMeHTamu. OTXXe, nepwinm po3gin
3abe3neyuns BcebiyHe pO3yMiHHA TEOPETUYHUX OCHOB PO3POOKM MOBINbHUX iIFPOBMX A0AATKIB Ha
nnaTtgopmi , BOMOMIr BU3HAYMNTU KJIHOHOBI acrnekTu BUOOPY iIHCTPYMEHTIB Ta TEXHONOTIN,
a TakoXX obrpyHTyBaB Bubip AK ONTUMaNbHOIro pyLUia ANa CTBOPEHHSA BUCOKOSKICHUX
irpoBUX NPOAYKTIB. Lie CTBOPIOE MiLlHY OCHOBY A1 NOAANbLUIOIO MPakTUYHOro eTany po3pobku,
Akun byae po3rnsaHyTo B HaCTynHUX po3sainax. PO341N1 2: ETANW PO3POBKU OOOATKY
BcTaHOBNEHHS cepenoBuLLa po3pobKK Ta HanawTyBaHHA NpoekTy 2.1.1 BCTaHOBJIEHHS

HeobXiAHMX IHCTPYMEHTIB ( , , ) Y paMkax po3pobku MobinbHoi

rpu Ha C# 6yno npoBeAeHO BCTaHOBJIEHHS Ta HaNalWTyBaHHA HAaCTYMHUX NPOrpPaMHUX

iHCTpyMeHTiIB: 1. : 3aBaHTa)XeHO Ta BCTaHOBJIEHO 6e3KOLWTOBHY NMPobHY Bepcito
2022 3 ogpiuinHoro canty . HanawToBaHo cepepnoBuLle po3pobku C#

3rigHo 3 ocobncTumm ynoaobaHHAMM. O3HANOMNEHOCS 3 OCHOBHUMU (hYHKLIOHANbHUMN

MO>KJIMBOCTSIMU . 2. : 3aBaHTa)KeHO Ta BCTaHOBJIEHO HE3KOLITOBHY

ocobucTty Bepcito 2023 3 ogpivinHoro canty . HanawToBaHo cepenosule po3pobku

2D NpoeKTiB 3rigHo 3 ocobuctmmmn ynogobaHHamMu. Mig 4ac BCTaHOBJIEHHA 06paHO MOTPIOHI

MOAYNi, BKAOYAO4YM NigTPUMKY naatgopmm . O3HanoMmMBCA 3 OCHOBHUMMW

hYHKLIOHABHMMWN MOXJIMBOCTAMM iFPOBOrO pyLUis . 3. : 3aBaHTa)KeHo Ta

BCTaHOBJIeHO 6e3KoLWwToBHY NPobHY Bepciio 2023 3 oghininHoro canty

HanawToBaHo iHTepdenc kopucTysada Ons 3py4Hoi poboTu 3 rpadikoio.

BcTaHOBNEHHA Ta HanalwTyBaHHS BULLE3a3Ha4YeHUX iIHCTPYMEHTIB CTBOPWU/IO (hyHAAMEHT Ans

nofanbLloi po3pobku MobinbHOi rpu Ha C#. 2.1.2 HanawTyBaHHA NPoOeKTy Ha (2

rpa) 1. CTBOpEHHS HOBOIrO MPOEKTY: 3anyLweHo 2023. BubpaHo Tun nNpoekTy

[ 7] LiutuposaHus: 0,01% id: 21

II2 II.

HapaHo Ha3By NpoekTy

[ 7| LintTuposaHus: 0,01% id: 22

n 2 II.

B noni

[ »| LintuposaHus: 0,02% id: 23

BubpaHo nnatpopmy

n LuTtuposaHus: 0,01% id: 24
2. HanawTyBaHHA : NepengeHo po . Y po3gini

niaTsepaxeHo Bunbip

n LUnTtupoBaHunsa: 0,01% id: 25
Y po3gaini HaNalWTOBaHO HACTYMHi NapamMeTpu: : 13
(HalHoBILWa Bepcia , WO NiATPUMYETLCSA). : 11 (mMiHiManbHa Bepcis

, Ha Akin 6yae npautoBaTy rpa). : (1280x720), wo
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BiAMOBiAAE TMMNOBOMY PO3Mipy eKpaHiB MOBINbHMX NPUCTPOIB 4Nns 2D irop. :

2 018 KpaLLoi NpoayKTUBHOCTI. : 2 ons onTuManbHoOro banaHcy
Mi>K SKiCTIO Ta PO3MipOM TEKCTYp. : IKOHKa Nporpamu Ta iM'a NakeTa HasalTOBaHi
BigNoBiAHO 0o 6peHayBaHHA rpu. 3. HanawTyBaHHA cueH: MNepengeHo oo
MepekoHaHOCH, WO BCi CLEHN, AKi NOBUHHI BYyTN BKIOYEHI 40 rpn, AOAAHI 4O CMINCKY

. 3a noTpebn HanawToOBaHO NOPSAAOK CLEH Y CMINCKY . 4. by niBHULTBO
npoekTy: MNepengeHo Ao . HaTucHyTO KHOMKyY . BubpaHo po3TawyBaHHSA
ansa 36epexeHHs -thanny rpu. 36ynysas -thanin, AKUM MOXXHa BCTAaHOBUTU Ha
npucTpin abo emynsTop. B pe3ynbTaTi NnpoBeAeHMX HasalWwTyBaHb NPOEKT

n LUnTtupoBaHusa: 0,02% id: 26

niagroToBAEHO A0 BNPOBaAXEHHSA OCHOBHUX MeXxaHiK. 2.2 Peani3auif ronoBHoi norikn rpm 2.2.1
Po3pobka irpoBoi MexaHiku MNepLu 3a BCe, BU3SHAYEHO OCHOBHI €/IEMEHTU irpoBOi MexaHiku, sKi
6yayTb CKkNagaTu ocHoBy rpu: MNpasuna rpu: BcTaHoBEHHS NpaBwi, 3a SkuMmn byae BinbyeaTtucs
irpoBuin npouec. Uini Ta 3aBaaHHa: OKpecneHHs Uinen, aKi rpaBelb NOBUHEH JOCATTU ONS
nepexony Ha HOBUI piBeHb abo 3aBepLueHHS rpu. byno BupilieHo, B nepLly Yepry gogatu

MexaHiKy poraTtku Ta TecToBi 06'€KTN Ha nepLuy Bepcito cueHn. CkpunT
BiAMOBiJA€E 3@ MeXaHiKy poraTKu B rpi, BKJO4Yalo4 B3aEMOAII0 KOPUCTYBa4a 3 poraTkoto Ta
KMnAaHHA NnTaxa(nepcoHaxa). MeTton () { // BcTaHOBNEHHS iMeHI LWapy COPTYBaHHSA
ONA NiHINHNX peHaepepis 1. =
n LUnTtnposaHus: 0,01% id: 27
’ 2. =
n LUntupoBaHusa: 0,01% id: 28
n LUntupoBaHusa: 0,01% id: 29
; = . ; 1. (0,
); 2. (0,
); // HanpaBneHHA Ha cepeHo NO3uMLil0 ABOX BEKTOPIB
= 3(( . X+
)12, ( o+

.v) /2, 0); } BCcTaHOBMIOE MOYaTKOBI 3HAYEHHSA AN NiHINHUX
peHaepepis. BcTaHOBAIOE NOYAaTKOBMI CTaH poraTku ( ). BuzHavae cepegHio nNo3nuito Mix

NiBOIO Ta NpaBolo YaCTUHaMK poraTku. MeTton (VR ( ) {

. 0; 0; (: Le
CTaHJapTHWUA MeTon , KN BUKJIMKAETbLCA OAMH pa3 3a Kaap. BiH BMKOpUCTOBY€ETLCS And
OHOBJIEHHS JIOTIKWU FPU. ( ): BUKOpMNCTOBYETLCS A5 BUOOPY Aii 3a1eXHO Big,
MOTOYHOr0 CTaHy poraTku ( ). . : BUKOHYETbBCSA, KON poraTka
nepebyBac€ B CTaHi
[ 7| LnTtuposaHus: 0,01% id: 30
(o4ikyBaHHS). (): BUKNnKae MeTo, KM BCTAHOBJIIOE MTaxa B MOYATKOBY MO3ULLi0
0215 FOTOBHOCTI A0 3amnycKy. (): Bigobparka€ ninii poratkun, aki

3'€AHYIOTb NTaxa 3 JIiBO i MPaBOO YaCTUHAMUN POraTKu. .
(0; 11 ( . (0)) { 3 =
( . ) z=0;
: Llen 610K BUKOHYETLCS, KOMIM FpaBeLb TArHe NTaxa Ha3apg nepeg

KNOKOM. (): Buknukae metog, akui Binobparkae niHii poraTku.
( . (0)): MepeBipseE, 4N HAaTUCHYTa JliBa KHOMKa MULLI.
( 3. ( , ) 1.57) { = ( -
). *1.57 + ;
. . = 0} { . . =
B 3. ( , ) 1.57): MNepeBipse, 4n BiACTaHb
Mi>X KYpPCOPOM MULLIi Ta cepeanHoto poratku binbwe 1.5. = ( -

). * 1.5 + : O64ncne MakCcMManbHy
rno3unuito NTaxa ona TArHeHHA Ha3ag. . . = :
BcTaHOBMOE NTaxy NO3MLIO AN TATHEHHS Ha3a4 A0 MaKCMMasbHOI BiACTaHI. =

3. ( , . . );
2( ) =

3. ( , . . ): Ob4ncoe BiaCTaHb
Mi>K CepeinHOI0 poraTKy Ta NTaxoM. 2( ): Buknukae
MeTon, AKUIA Bifobparkae NPOrHo30BaHy TPAEKTOPIIO MNOALOTY NTaxa. } {
( ); = . ; =
3. ( . : . ); 1 ( 1) {

( ) = . ;
( ); } { . . = . .

10/15
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; = . : 3anam'ATOBYE Yac, Koau NTax 6yB KMHYTUA. BaXkuMBa
YacTMHa KOZAY, OCKi/IbK/ BUKOPUCTOBYETLCA A5 BU3HAYEHHS Yacy, AKUA NMPOMLLOB 3 MOMEHTY
Knaka ntaxa. BukopucTaHHA LbOro napaMmeTpa A03BOJISE KOHTPOJIOBATY Pi3Hi acnekTu rpu
nicnsa Knaka ntaxa, Taki K 3MiHa CTaHy poraTku, B3aEMOAia 3 iHWunMK 06'ekTammn abo Bignik
Yyacy [0 HOBOIro KNAKa. ( ): Knpae nTaxa 3 BU3HAYEHOI CUJIOD Ta BiACTaHHIO.
Llen 610k Kooy BignoBifae 3a o6pobky cTaHy poraTku, KoM rpaBeub TArHE NTaxa Ha3a4 nepeg
KnAKOM. BiH nepeBipsi€, Y1 HAaTUCHYTa KHOMKa MuLi, 064NCNIOE NO3KMLito MTaxa B 3aJ1IeXKHOCTI Bif,
MOJIOXKEHHSA MULLI, Bifobparkae MPOrHo30BaHy TPAEKTOPIO MNONITIB NTaxa Ta BUKOHYE [OAATKOBI
nii, AKLLO KOPUCTYBaY BifMNyCKa€E KHOMKY MULWIi. HacTynHa YacTuWHa CKPUNTY BiAMOBIiAAE 3a NiHINHI
peHaepun poraTku Ta BinobparkeHHS TPaeKTOpIi NoNbOTY NTaxa. Micna po3pobku CKpunTy, BiH
6yB HanalWTOBaHWIN Ha cueHi. Bynu ponaHi npecdabu CTPyKTyp Ta NTaxa, AoAaHi iM (i3nYHi
thopmun. logaHa Kamepa LLO BiAMOBIAAE 3@ CTEXEHHA 3a NONLOTOM NTaxa. 2.2.2 Peanizauis
OCHOBHUX (DYHKLI Ta B3aeMoain y rpi HactynHum etanom 6yno npopobutun 06’ektn Ta ,
HanucaTu 40 HUX OOHOMMEHHI CKpNTW. MepLia € NepcoHaXkeMm, Lo NeTUTb 3 poraTtku. Opyrum -
Bopor, sikoro Tpeba ycyHyTun Ckpunt

[ ( ( 20))]1 g aTpubyTHa MiTKa BKa3ye, LLO Len Knac notpebye
HasABHOCTI KOMMOHEHTa 2D, AKLWO KOMMOHEHT BiACYTHIN, aBTOMATU4YHO O04aCT
noro go ob'ekty ntaxa. Y metoai () meToa: Llen MmeToA BUKINKAETBLCA NMpu CTapTi rpu. BiH
BVMKOHaHO HanalwTyBaHHA ANa NTaxa: BuMnkaHHs , Wwob cnig nTaxa He 6yB
BUAVUMUM A0 KNAKa. BCTaHOBNEHHS Wapy copTyBaHHS ANs . BUMKHeHHS rpasiTauii
0NnsA nTaxa 36inblUeHHs pagiycy Konanaepa ntaxa ANa noserweHHs TOpKaHHS. 0
MeTon: O {if( == . && 2

(0. . = . ) { ( (2)); } } Len

MeTO/L BUKJIMKAETbCA 3 (PiKCOBAHOIO 4acToTol. BiH nepeBipse, 4n nTax 4OCUTL AaNeKo Bif
poraTku nicns Kuaka. TakoxX, AKLO0 NTax NPU3eMNBCS, BiH 3HULLYETbLCA. TakoxX, byno nopnaHo:

MeTon (): Lien MmeTon BUKIMKAETBLCA NPV KUAKY NTaxa 3 poraTtku. BiH BiaTBOPIOE 3BYK
KnaKa rnrtaxa, akTUBYeE , JO3BOJISIE rpaBiTaLito AN NTaxa i 3MiHIOE po3Mip Moro
Konangepa. TakoXX BCTAaHOBJIIOE CTaH NTaxa Ha

[ »| LUutuposaHus: 0,01% id: 31
n n

; MeTopg () (y Burnagi ): Llel meTOA BUKOPUCTOBYETLCA ANA
aBTOMATUYHOIO 3HULLEHHS NTaxa Nic/is NeBHOro Yacy nicnsa Noro knaka; BnactumeicTb 1 Usa
BNACTMBICTb AO3BOJISE AOCTYMN A0 NOTOYHOrO CTaHy NMTaxa, Takoro sk

[ 7] UutuposaHus: 0,01% id: 32
abo

[ 7] LUutuposaHus: 0,01% id: 33

BoHa [003BOJISIE iHLWMM YacTMHAM KOAY 3HAaXO0AWTU CTaH NTaxa i B3aEMOAIATY 3 HUM BiANoOBiAHO
[0 Oro NOTOYHOro cTaHy. CkpunTt bynn nonaHi HOBi eneMeHTM: - BusHa4vae 300poB's
CBWHI. 3@ 3aM0OBYyBaHHAM, BOHO piBHe 150; : CnpanT, aKkuin
Bifobpa)KaeTbCA NpM NOPaHEHHI CBUHI; : 340pOB'A, NpY AKOMY CNPanT CBUHI
3MIHIOETLCS; : KinbKiCcTb 040K, AiKi rpaBeLb OTPUMYE 3@ 3HULLEHHS CBUHI Ta 06'eEKT Knacy
, AKWI BiAMOBIAA€E 3a BeAEHHSA paxyHKY (AOKAagHie OnncaHo B MyHKTax
iHTepdeicy) MeTon, (): 01 = - 307; =
0; = (); } IHiuianisye
none , BigHimato4n 30 ogMHMUb Bif 3araibHOro 340poB's . OTpumye
MOCWJIaHHA Ha ayhio g)kepeso, NpuegHaHe A0 Uboro o6'ekTa. 3HaxoOUTb Ha CLeHi 06'eKT Knacy
i 36epirae nocnnaHHA Ha Hboro. Metoz 20( 2 ):
20( 2 ) {if (col. . 2D () == )
H .
[ 7| LnTtuposaHus: 0,01% id: 34

) {11 0. 0; ( 0); } {

= col. . 2D (). . *10; -=

HI ) { 0. =

HD SN =0){ ( 0%} 1} LUe

06pOOHMK 3iITKHEHb, IKUIA BUKJIMKAETHCS NPU KOXKHOMY 3iTKHEHHI 3 LM 06'ekToM. MNepeBipse, 4n
3iTKHEHHA Ma€ 06'ekT 3 2D. 9Kwo Hemaeg, 06pobka NPUMMHAETLCA. Y NPOTUNEXKHOMY
BUMNaAKYy PO3PaxOBYETbLCH MOLIKOAXKEHHS Bif 3iTKHEHHS, 3MEHLUYETbLCA 340POB'SA CBUHI,
3MIHIOETLCS CMPANT CBUHI NPU SOCATHEHHI NEBHOrO PiBHA 340POB'S, @ TaKOXX 3aMyCKaeTbCA
KOpyTUHa Ha BMAANEHHA CBUHI Npu cMmepTi. .3 [HTerpauia rpadiky Ta 3ByKy Yca rpadika B rpi
BMKOHaHa B 2[] CTUAi 3 BAKOPUCTAHHAM CrpalTiB AN HagaHHA 06'eKTaM BiAMoOBigHOro BUrAsA4y.
Hanpwuknag, 6yaisni Ha irpoBux piBHAX NpeAcTaBJieHi 3 AepeB'SHO OCHOBO, O PYNHYETLCSA
nig Yac rpu. CTiHK 06'eKTiB MaloTb TEKCTYPY QYHAAMEHTY, LLO HaJa€ BiA4yTTS HENPOOUBHOCTI.
Lli enemeHTn 6ynn nofdaHi 3 BAKOPUCTAHHSAM IHCTPYMEHTY . O6'ekTn B IXHbOMY
3BMYaiHOMY CTaHi BifobparkaloTb TEKCTYPY METPOKOMIB 3 rpun - . OoHak, Ko BOHU
OTPMMYIOTb MOLUKOLXKEHHS, IX CNPaNT 3MIHIOETLCS Ha NOLKOAXKeHM Burnag. Lopno ob'ekta ,
BiH Ma€ nepepobneHnin Burasaa, BiAnNoBiAHWIA BCECBITY rpu, 3 AKOI BiH noxoanTb. Obuasa Ui
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06'eKTN BUKOPUCTOBYIOTb CAPANTWN Ta TOYHI HaNalWTyBaHHA KONanaepis 4159 LOCATHEHHS
HeobxiaHoT noBediHKK B rpi. Y 06’ekTi * ' 3BYK KMAKa NTaxa HaJaETbCA 3@ AOMNOMOrolo

MeTonmy (). Mpu BUKNMKY LbOro METOAY BiATBOPIOETLCS 3BYK KNAKA, BUKOPUCTOBYOHM
h 0. ()*. OKpiM LbOro, TAaKOXX aKTUBYETLCS *, AKWN
CTBOPIOE CAif 3@ PyXOM MTaxa nicns KMaka, Wwo Hagae 6inbw peanictniHnn edekT. Y 06’ekTi

" 3BYK NPW 3HULLEHHI CBUHI HAJA€ETLCS 3a AOMOMOro MeToay (). LUen
MEeTOo[ € KOPYTUHOM, KU CNOYaTKY BiATBOPIOE 3BYK 3@ JOMOMOIOH0
(). ()°, a NoTiM 3aTPMMYy€ BUKOHaAHHS NPOrpamMmmn Ha 2 CEKyHAUN, BUKOPUCTOBYIOYUN

(2)". Micns uboro BiH A0OA€E rPaBLEBI 04KUN 3a 3HULLIEHHS CBUHI | BUOanse

CaMy CBMHIO 3 BUKOPUCTAHHAM ( )" . CTBOpPEHHS iHTepdelcy KopucTyBayda

2.3.1 IHTepdenc Ta noro Buan LiereTuyHnn iHTepthenc BNMCaHni y CBIiT rpu i MOSAICHEHNN
HapaTnBoM, TO6TO He rpaBseLlb, a CaMi MePCOHaXKi MOXKYTb B3aEMOAIATN 3 HUM. Takuin iHTepdeinc
MOCUJIIOE 3aHYPEHHS, ane AiEreTUYHi efleMeHTn Ba)KKo 3pobuTtun 3pyyHnmu. Lle Bumarae
000aTKOBUX 3yCUb An3alHepiB. HediereTnyHi enemeHTn iHTepdency XoaHUM YAHOM He
MOSICHIOKTbLCS 3 NOrAsay icTopii Ta He MPUCYTHI B irpoBoMYy MpocTopi. Lle o3Havae, wo ix 6a4nTb
TiNbKW rpaBeub. Taki iHTepdencn BUKOPUCTOBYIOTLCS, W06 BiACTEXYBATWU LLKOAY, 0YKK, Yac,
pecypcu, obupaTu 36poto, CTEXNUTY 3@ MiHi-kapTolo TOLLO. BBa)Ka€eTbCH, O BOHM 3aBaXKaloTb
3aHYpPEHHI0, MPOTe CaMe TakKi iHTepdencn TpannaTbCca B 6inbwocTi irop. EnemeHTn
MPOCTOPOBOro iHTepdency 3HaxoAATbCA B irPOBOMY CBIiTi, ajle NepcoHaxi ix He 6avaTb.
HavacTiwe Taki eneMeHTn 3aCTOCOBYOTLCS A5 TOro, Wwob BkasaTu rpaBLeBi Ha NeBHUN
npeameT abo AaTu AKeCb NOACHEHHS. Lle MoXyTb ByTn CTPiNKK 3 HanNpsAMKaMn B neperoHax,
CBiTHa aypa HaBKOJI0 iHTEPaKTUBHMX NpeAMETIB, TEKCTOBI nianncu ob6'ekTiB ToWo. MeTa-
iHTepdenc icHye y CBiTi rpu, asie NOro He BUAHO B irpOBOMY NPOCTOPi. T0O/I0BHUI repor MoXxxe
3HaTW | He 3HaTW NpPO iCHYBaHHA LNX efleMeHTiB. HanvacTiwe Taki iHTepdencn
BUKOPUCTOBYIOTLCS A5 TOro, wob nokasaTu cTaH aBaTapa abo noro Big4yTTA. Lle moxxe 6yTn
4YepBOHUI INbTP, AKUN 3'ABNAETHCA, KOJIN FepOon Ma€E CUJIbHI MOLLKOAKEHHS, 6pya, Kpani KpoBsi
abo pouly, Ski NnoTpannaiTb NOMYy Ha 06amy4a. IHTepdhenc He MoXXHa NepeBaHTa)KyBaTW, BiH
Ma€ LOMNOBHIOBATU irpoOBMIA NMpoLuec, He NepeTAry4yn Ha cebe BClo yBary rpasus. TakoxX CTOITb
3aBAaHHSA 3p0buTK iHTepdelic 3po3yMinmm, Tob6To iHHOOPMAaTUBHUM i TAaKMM, LLO JIEFKO
cnpunMaeTbCs. MNicns peTenbHOro aHanisy pisHMX TUNIB iHTepgencis 6yno 3pobaeHo BUCHOBOK,
L0 HefieEreTUYHUN iHTepdec € HarkpalinM BN6oOpoM NS [aHOI FpU 3 KiJIbKOX MPUYKNH:
MpakTn4HicTb: HepiereTnyHi enemeHTn iHTepdency, Taki K iHAMKaTop 340POB'A, KapTa, MEHI0
36poi, 3a3BM4an 6inbL 3pyyHi ANA rpaBLs, adxXKe BOHW YiTKO Bi3yani3oBaHi, Ierko YNTalOTbCA Ta
He 3axapallyloTb irpoBuin NpocTip. 36anaHCcyBaHHA 3aHYpPEHHA Ta iIHPOPMaTUBHOCTI:
He3Ba)kalouum Ha Te, WO AiereTnyHi iHTepdencn MoxXyTb NOCUIOBATU 3aHYPEHHSA 3a PaxyHOK iX
iHTerpauii B irpoBuI CBIiT, BOHW He 3aBXAW NPaKTU4Hi. HeniereTnyHi iHTepgencun, xo4a n He
OOMOBHIOOTL iIFPOBUI CBIT HanNpaMyto, ePEKTUBHO HafaloTb HeobXiAHY rpaBUeBi iHpopMaLlito, He
3aBa)kaloym NOro 3aHypeHHIo B irpoBuin Npouec. EcteTnka: HepiereTnyHi iHTepdencn matoTb
6inblwe ceoboamn B on3aiHi, ag)xe BOHN He 0bMeXXeHi paMKaMu irpoBoro cBiTy. Lle gae
MOXKJIMBICTb CTBOPUTU iHTepdeinc, akun byae oaHo4acHo iHOOPMaTUBHNIM Ta eCTETUYHO
MPUEMHMM. YHiBEpCabHICTb: HeaiereTnyHi iHTeppencu LMpoKo BUKOPUCTOBYIOTHCA B BiNbLLIOCTI
irop pi3HUX >aHpiB. Lle cBiA4MTb NpPo iX eheKTUBHICTb Ta yHiBEpCanbHICTb B 3abe3neyeHHi
3py4YHOro Ta iHhopMaTMBHOrO iHTepdency Ans rpasuis. Ha ocHOBI NpoBeneHoro aHanisy 6yno
3p061€HO BUCHOBOK, LLIO HELIErE€TUYHNI iHTEPdENC € HaNKpawmM BU6opoM ans gaHoi rpu. BiH
3abe3neynTb NPakKTUYHUIA, iIHPOPMATUBHUIA Ta eCTETUYHO MPUEMHWIA iIHTepdenc, SKNn He
3aBaAuTb rpaBLeBi 3aHYpuUTUCA B irpoBui npouec. 2.3.2 OCHOBM An3aliHy iHTepdency YBecb
iHTepdenc rpmn peanizoBaHo y BikHi 06'ekTa . Lle BikHO MO>XHa po3A4iInTKN Ha TPW OCHOBHI
YaCTUHWN: KHOMKW MEHI0, KHOMKW Nig 4ac rpu Ta BinobpakeHHA 6anis. KHONKM MeHio: Lia YyacTuHa
MICTUTb KHOMKW A9 YNpaBJiHHA rpoto No3a akTUBHUMMN irPOBUMW payHOAMW, TaKi K KHOMKa

n LUntupoBaHusa: 0,02% id: 35
"Mo4aTn rpy",

n LUnTtuposaHusa: 0,01% id: 36
"Buxig"

abo

n LUnTtupoBaHunsa: 0,01% id: 37
"HacTponkn".

BoHu 003BONAIOTL FpaBLEBi KepyBaTW HaslalWTyBaHHAMM Fpu, po3no4aTun HoBY rpy abo BunTu 3
Hel. KHonku nig vac rpu: La YyacTnHa BKoYa€e B cebe pisHOMaHITHIi KHOMKK Ta efleMeHTHn
KepyBaHHS, SKi CTaloTb AOCTYNHUMM Nif 4Yac aKTUBHOIO irpoBoro npouecy. Lle MoxyTb 6yTun
KHOMKW ONA KepyBaHHSA NepCoHaXkeM, BiAKpUTTS iHBeHTapto abo B3aemMoais 3 irposumMun
o06’ekTamun. banun: Lis yacTuHa Binobparkae KinbKicTb 6anis, HabpaHux rpasuem nig Yac rpu. BoHa
Mo)xe ByTu po3TalloBaHa y BEPXHIi YaCcTUHI eKpaHa abo B Byab-AKOMY iHLLOMY 3py4YHOMY MicCLi
iHTepdency. BinobparkeHHs 6aniB fonomarae rpaBLUeBi BigCNiAKOBYBaATY CBil Mporpec Ta
[OCArHEeHHS B rpi. KHOMKnN MeHio: :

0 { . (1) } 01 . (0;}1}
(): Llenm meToa BUKMKAETLCS NPU HAaTUCKaHHI Ha KHOMKY
[ » | LnTtuposaHus: 0,02% id: 38

"MovaTun rpy"
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MEHI0. BHYTPILLHIN KOA LbOro MeToAy BUKOPUCTOBYE Scenclanager. oadScens(l) ana
aBaHTa)XeHHS cueHn 3 iHaekcoM 1. Lle o3Havae, Lo Npy HaTUCKaHHI Ha Lo KHoMKy byne
aBaHTa>eHo Apyry cueHy rpu. ExitBution(): Llen meTon BUKIMKAETLCS NMPY HAaTUCKAHHI Ha
HOMKY

MeHI0. BHYTPILLHIN KOA LbOoro MeToAy BUKOPUCTOBYE Application.Ouit() Ans suxony 3 AopaTka.

€ NPUNUHSAE BUKOHAHHA NporpaMn Ta 3akpmBac ii BIKHO. KHoONKK nig 4ac rpu: public class
Scenes : MonoBehaviour { public GameObject[] pigs; // MacmB 06'ekTiB i3 Terom

public Button button // MocunaHHA Ha KHOI'IKy, AKY MU XO‘-IeMO KepyBaTu BUAUMICTIO //5ta

SceneManager.LoadScene( sceneNumber) } // Update is called once per frame void Update() { //
MepeBipka, 4Yn € e Ha cueHi 06'eKTu 3 Terom

pigs = GameObject.FindGameObjectsWithTag(

// AKWO Ha cueHi HeMa€e 06'eKTiB 3 Terom

3pobuTn KHONKY BuanMoto if (pigs.Lenoth == 0) { button.cameObject.SetActive(true); } else {//
B iHWoMy BMNagKy, 3pobuTtu KHONKY HeBMAMMOI bution.gameObject.SetActive(false); Y 3 //
MeTon Ons pectapTy cueHn public void RestartScene() { // OTPMMYEMO iHOEKC MOTOYHOI CLIeH!
int currentScenelndex = SceneManager.GetActiveScene().buildindex; // Nepe3aBaHTa)KyeEMO
MOTOYHY cueHy SceneManager.LoadScene(currentScenelndex); 3} Uen kog Bignosifac 3a
KepyBaHHAM NepexofaMn MixK PiBHAMU rpu Ta Bifobpa>keHHSM KHOMKN

B 3aJIEXKHOCTI Bifi HAsIBHOCTi CBUHE Ha NOTOYHOMY PiBHi:
pigs: ue macmB 06'ekTiB, AKi MalOTb Ter

BIH BUKOPUCTOBYETLCA A1 3HAaXOAXKEHHS YCiX CBMHEN Ha cueHi. button: Lle mocunaHHAa Ha
KHOMKY, iKYy NOTPi6bHO KepyBaTu BUAMMIcTIO. Nextlevel(int _sceneNumber): Leih meTon
BUKJIMKAETLCA AN Nepexofly Ha HacTyNMHUIA piBeHb rpu. BiH BUKopuctoBye
SceneManager.LoadScene(_sceneNumber) gna 3aBaHTa)KeHHSA HOBOI CLIEHW 3 BKa3aHUM
HoMepoM. Update(): Llen meTon BUKJIMKAETLCA KOXKEH Kaap. BiH nepeBipse, 4n 3anuwunnncs we
CBUHI Ha CUEHI. AKLLO KiNbKiCTb CBMHEN Ha CLEHI OOPIBHIOE HYJIO, KHOMKA

CTa€ BUAUMOLO. B iHWOMY BUNagKy, KHOMKa 3a/IMWAETbCA HeBMAMMoOto. RestartScene(): Uen
MeToh BUKJIMKAETLCS A5 nepe3aBaHTaXKeHHSs NOTOYHOI cLeHW. BiH OTpUMYE iHAEKC NOTOYHOT
cueHu 3a gonomoroto SceneManager.GetActiveScene().buildindex, a NOTiM 3aBaHTa)Kye CLEHY 3

UMM CaMUM iHAEeKCOoM, Wwob BiAHOBUTY rpy 3 novaTky. banu: public class ScoreManager :
MonoBehaviour { public Text scoreText; public Text highscoreText; private int score = 0; private
int highscore = 0; void Start() { highscore = PlayerPrefs.GetInt(

highscoreText.text

highscore; scoreText.text =

score; } public void AddScore(int points) { score += points; scoreText.text
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+ VI ) { = ; . =
[ 7] LiutuposaHus: 0,01% id: 52
n o n
+ ; . (
[ » | LnTtuposaHus: 0,01% id: 53
n n

) )} 0 {score =0; Lext =
[ 7| LnTtuposaHus: 0,01% id: 54
n . n
+ i1} Ta : [locunaHHa Ha TEKCTOBI enleMeHTH, SKi BignobpakatoTb
MOTOYHUI PaxyHOK Ta BUCOKNIN PaxyHOK. Ta : 3MiHHI ansa 36epiraHHsa NOTOYHOrO
Ta BUCOKOr0O PaxyHKiB. (): Len meToa BUKNMKAETHLCS NPU 3anycKy cCKpunTa. BiH 3aBaHTaxye
BUCOKUI paxyHOK 36epexxeHuin y i BCTAHOBJIIOE IOr0 TEKCTOBE 3HA4YeHHS. TakoxX
BCTAHOBJIIOE TEKCTOBE 3HAYEHHSA A1 MOTOYHOrO PaxXyHKY. ( ): Lleih meToL
[00a€E 04KM A0 NOTOYHOro paxyHKy. O4kM nepenaroTbCa y napameTpi . BiH oHOBAIOE

3HAYeHHS NMOTOYHOrO PaxyHKY Ha eKpaHi Ta, AKLLO HOBUI paxyHOK 6inbwuni 3a nonepeﬂ,Hiﬁ
BUCOKUI paxyHOK, OHOBJIIOE 3HAaYE€HHS BUCOKOro paxyHKy Ta 36epirae noro B

(): Llen meTon CKMA@E MOTOYHUIA PaxXYHOK Ha HY/b. BiH BCTAHOB/IOE 3Ha4YEHHSA
Ha 0 Ta OHOBNIOE BiA0OParKeHHA MOTOYHOr0 paxyHKy Ha ekpaHi. o Toro »x, MexaHika 6anis
peanizoBaHa y 06" €KTi . BiANOBIAAE 3a NOCUIAHHA Ha

( ) Aopae 6ann Npu 3HULWEHHI CBUHI. ONTMMi3auis Ta

TeCcTyBaHHSA MeTo,uM onTuMi3auii NpoAYKTUBHOCTI rpm ONTuMizauia Ta TeCTyBaHHSA
NPOAYKTUBHOCTI rpn Y paMkKax onTuMisauii NpoayKTUBHOCTI rpu 6ynn BHeCEHi HaCTyMHi 3MiHK:
BukopucTaHHS ManoBaroBux TEKCTYpP: 3aMiCTb BEIMKUX Ta BaXXKMX 3a PO3MipOM TeKkcTyp b6ynm
BMKOPUCTaHi TEKCTYPU HU3bKOI pO34i/IbHOT 34aTHOCTI Ta ONTMUMi30BaHi hopmaTu annis. Lie
CMpUSI0 3MeHLEeHHIo 06cAry nam'aTi, BAKOPMCTOBYBAHOro N5 36epiraHHa rpadivyHmMx pecypcis
rpu, Ta NOKPALLMIO0 3aBaHTaXKEHHS rpu Ha pi3HUX NPUCTPosix. EpekTneHe ynpaBniHHA
06'ekTaMu Ha cueHi: [na 3HVWKEHHS HaBaHTa)XeHHS Ha CUCTeMY B MOMEHT rpu Byno
BNPOBaAXXeHO eheKTU 3HNKHEHHS 06'eEKTIB 3 cueHu. Lle 03HavaE, Wo nTaxu nicis npnu3emMaeHHs
Ta CBUHI Micns iX 3HMLLEHHS BifobparkaloTb aHiMaLito 3HUKHEHHS, L0 JOMNOMara€ 3MEHLWNTH
KiNbKiCTb akTUBHUX 06'eKTiB Ha cLeHi. BukopucTaHHa Tanamanis ana nobynosu cueHun: Ons
onTMMi3aLii NPOAYKTMBHOCTI rpu 6yn0o BUKopucTaHo TannManu ans nobynosum o6'ekTiB Ha CLEHI.
Lle LO3BOAINIO CKOPOTUTU KiNbKiCTb OKpeMux 06'eKTiB, NpeAcTaBA€HNX Ha CLEHI, i SMeHWNTN
HaBaHTa)KeHHs Ha cucTemy. Lli 3MiHM fonomMornm NnoKpawmnTn NPOAYKTUBHICTb rpu Ta
3abe3neynTn NnaBHWn Ta 6e3nepebinHnin renmnaen ona rpasuis. BucHoBky go posginy 2 Y
po3aini 2 Mn 30cepennnn yBary Ha KiflbKox KJIlO4OBMX acrekTax po3pobku Ta onTumisauii rpu,
BKJII0YAK0YM aHaNi3 KoAY, HasalwTyBaHHSA rpadiyHMX enemMeHTiB, LoAaBaHHSA 3BYKOBUX eDEKTIB
Ta MeToAn onNnTuUMi3auii NPoAYKTUBHOCTI. H/MXX4e HaBeAeHiI OCHOBHI BUCHOBKM LLbOr0o PO34iny:
MexaHika poraTku: : bByna peanizoBaHa MexaHika poraTku, Lo A03BOJISE rpaBLeBi
3anyckaTu NTaxiB y HanNnpsiMKy CBUHeN. PoraTka BUKOPUCTOBYE (Di3MKY HAaTAMHEHHS Ta
BiANYCKaHHA AN 064MCNeHHs TpaeKTopIl NonbLOTy NTaxa. Lle 6yno peanizoBaHo 3a JOMOMOrot0
MeTony (), AKMN aKTMBYE 3BYK, CNiA MONLOTY Ta 3MiHIOE BAACTUBOCTI NTaxa Ans
3anycKy. AHani3 Ta HalawWTyBaHHSA irpoBux 06'ekTiB: : M neTanbHO PO3rAsHYAN METO, AKUN
BiAMOBIJA€E 3@ 3amMyCK 3BYKOBOIro ehekTy Npu KNAKY nTaxa. Tako) 6yno BUBY4EHO MEXaHi3M
3HULLEHHS NTaxa Nicna 3HUXKEHHSA Noro LWBMUAKOCTI A0 MiHIMyMYy. : AHani3 nokasas, Wo 06'eKT
CBWHI MA@€ 3MiHHUI CNPanT, SKUIA 3MIHIOETLCS NPU 3MEHLUEHHI piBHA 300poB'sA. Byso 3acTocoBaHO
MeToAw, WO BiAMOBiAAOTh 3@ 3aTPUMKY nepej BUAasieHHAM CBUHI 3 CLLeHMW, a TakoX 3a
HapaxyBaHHS 040K rpaBLeBi. HanawTyBaHHA rpadivyHMX enemeHTiB: YCi rpadivyHi eneMmeHTn rpm
BWUKOHaHIi y 2D-cTuni. Byno HagaHo cnpaiTu ans pisHnx 06'ekTiB, TaKUX AK NMTaxu, CBUHI Ta
6ynisni. Ocobnmey yBary 6yao npuaineHo peanicCTU4HoOMy BifobparkeHHI0 pynHyBaHHSA
OepeB'sAHNX efleMeHTIB Ta CTBOPEHHIO TEKCTYP PYHOAAMEHTY 019 [OAAaHHA eheKTy
HenpobueHOCTI. [JoaaBaHHA Ta ynpaBiiHHS 3ByKOBUMK edpekTamn: byno peanizoBaHo
BiATBOPEHHSA 3BYKOBMX eheKTiB Y BiAMNOBIAHI MOMEHTM Fpu, 30KpemMa Npu KWKy ntaxa Ta
3HULEHHI CBUHI. Lli 3ByKOBI edheKkTn nodanu rpi AMHaMikm Ta 3pobunn irposuii npouec 6inbLu
3aX0MJMBMM Ta peaniCTUu4HUM. MeToam onTuUMi3auii NPOAYKTUBHOCTI rpn: 3MEHLLEHHS po3Mipy
TeKCTYp 6yJ10 BaXKJINBUM KPOKOM A1 MOKPALLEHHS NPOAYKTUBHOCTI rpu. OnTuMisauis
rpadiyHnX pecypcis 403BOJINIA CKOPOTUTM YacC 3aBaHTaXKEHHSA FPyY Ta 3MEHLUNTN BUKOPUCTaAHHSA
nam'aTi. YnpasniHHA 06'€KTaMm Ha CLEHi TaKoXX BiAirpano Ka4oBy posb Yy NiABULLEHHI
e(heKTUBHOCTI rpu. IcHe3HeHHA 06'eKTIB, TakKMX SK NTaxu NiCAsS NPU3eMsIEHHA Ta CBUHI nicns
3HULLLEHHS, 3MEHLUNO0 KiNbKiCTb aKTUBHNX €/1€MEHTIB Ha CLIeHi, L0 3HaYHO NOoAINWmMIo
NMPOAYKTUBHICTb. BUKOpUCTaHHS TanaManis Asst nobynoBum irpoBux piBHIB 403BOJINI0
onTUMi3yBaTu npouec Bifobpa>keHHS rpadikn Ta 3MEHLIUTN HaBaHTa>KEHHA Ha CUCTEMY.
MigpcymoByto4n, peanisauis 3a3Ha4YeHUX 3aX04iB 3 ONTUMI3aLil Ta HaNaWTyBaHHA 3HAa4YHO
nMoKpaLluia 3aranbHy NPOAYKTUBHICTb rpn, 3abe3neynsLun NaaBHUN irpPOBUIA NPOLLEC Ta BUCOKY
AKiCTb rpadiku. Li 3MiHK cnpusann ctBopeHHo 6ibLl 3aX0NAnBOro Ta ANHAMIYHOMO irpoBOro
[0oCBiay, Wo NiABULLKIO 3a40BOJIEHHS FpaBLiB Ta NpuBabnumeicTb rpn. BucHoBok Lia poboTa
oxonwuna BCi eTanu po3pobkn MobinbHOI rpn Ha nnaTdopmi , Bil TeOpeTNYHUX OCHOB A0
npakTW4YHOI peanizauii Ta onTuMisauii. Mepwnii po3ain Hanas ramboke po3yMiHHS OCHOB
po3pobkun, BMGOPY iIHCTPYMEHTIB Ta TEXHOJIONIN, @ APYrMiA PO34iN 30CEPEenMBCS Ha NMPaKTUYHUX
acrnekTax CTBOPEHHSA rpu, BKJIOYaYM HanawTyBaHHA rpadikm, 3ByKy Ta onTuMilauito
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NPOAYKTUBHOCTI. 3aBAAKN CUCTEMHOMY MigxXo4y A0 PO3pobKM Ta BUKOPUCTaAHHIO NepefoBuxX
iHCTPYMeHTIB, TaKnx aK , BOAI0CS CTBOPUTU BUCOKOSAKICHUI irPOBUN NPOAYKT, 30aTHUN
KOHKYPYBaTW Ha PUHKY MOBiNbHUX irop. B mo4YaTKoBOMY eTani LOCArHYTO PO3YMiHHS
TEeopeTNYHUX 0CHOB: Bylo NnpoBeaeHO AeTaslbHUIN aHani3 TEOPETUYHMX aCNEKTIB po3pobkm

MOBinbHUX irop Ha NnaTdopmMi . Lle BK/1t0YaN0 BUBYEHHS CTPYKTYpPU NaaTgopmm ,
iHCTPYMEHTIB N1 pO3p06KM Ta OCHOBHUX NPUHLUMIB NporpamMmyBaHHs. MpoBeaeHo aHani3
MonynsApHUX irop, Takux sk , i , O 03BOJINJIO

BM3HAYNTWN KOYOBI DaKTOpPW iX YCNiXy, 30KpPEMa, 3aXOMNJI04Ynin renMnsien, NpocTe ynpaBniHHS
Ta ACKpaBUiA BidyanbHUN CTUb. Byno o6paHo Ta 06rpyHTOBaHO BUKOPUCTaHHSA TaKmX
iHCTpPYMeHTIB, fK , Ta . Bubip AK OCHOBHOIO pyLlia ons
pO3pobKK rpn LO3BOSIMB CKOPUCTATUCH NOrO YHIBEPCAIbHICTIO, KPOCMIaT(POPMEHICTIO Ta
niaTpuMkoto Ak 2D, Tak i 3D rpadikun. MpakTUYHMA MOMEHT A03BONIMB OTPMMATWN AOCBIA
po3pobkun baraTohyHKLIOHaNBHONO NPOEKTY: BnkopuncToByoym , BAANOCs peanizyBaTu BCi
eTanu po3pobku rpu, BKOYAUYN CTBOPEHHA rpadivHNUX e/leMeHTIB, HanalTyBaHHA MeXaHik
rpuv, 4oAaBaHHSA 3BYKOBUX e()eKTiB Ta ONTMMIi3aLito NpoayKTUBHOCTI. Byno po3pobneHo
iHTEePaKTUBHUN iHTEpMENC KOPMCTyBaya, BAKOPUCTOBYOYN NPUHLMNM MaTepiasibHOro An3anHy

( ) Big . YcniwHo peanizoBaHO KJOYOBIi MeXaHiKM rpu, Taki AK poraTtka ons
3anycKy nTaxiB, ynpasniHHS 06'€KTaMn Ha CLEHI Ta HanalwTyBaHHA NOBeAiIHKM irpoBux 06'ekTiB.
Lle BKAOY@N0 BUKOPUCTAHHA Qi3nydHNX ob4ncneHb and 3abesnevyeHHs peaniCTUYHOI NOBEAiIHKMN
06'ekTiB y rpi. MpoBeneHO onNTMMI3aLito rpadivHNX pecypcis, WO A03BONIO0 3MEHLLUNTU Yac
3aBaHTa)EeHHSA rpy Ta BUKOPUCTaHHA nam'aTi. Lle BK10Yano 3MeHLEeHHSA pO3Mipy TeKCTyp Ta
ynpaBniHHA 06'ekTaMun Ha cueHi Ans NigBULLEHHS eheKTUBHOCTI rpu. PerynsipHe TeCcTyBaHHS rpu
Ha pi3HMX MPUCTPOAX Ta Bepciax [OMOMOr10 BUSBUTU Ta BUNPABUTU MOMUIIKN,
3abe3nevytoyn cTabinbHy Ta HagiHy poboTy fopaTKy. Po3pobka iHTYiTUBHO 3p0o3yMifioro Ta
npueabnmeoro iHTepgency KopnucTysa4a, BAKOPUCTOBYHOHM MaTepiaibHUIA an3anH, 3pobuna rpy
3py4HOI0 Ta NpnBabMBOIO AN KOPUCTYBaYiB. 3aBASAKN peTesbHOMY NPOeKTyBaHHI0, po3pobui Ta
onTuMi3auii, BAANOCA CTBOPUTUN BUCOKOSIKICHUI irPOBUIA NPOAYKT, SKUIA MOXKE KOHKYPYBaTW Ha
Cy4aCHOMY pPUHKY MOBinbHUX irop. Mpa 3abe3nevyye 3axonoymin Ta QUHAMIYHNIN irpOBUIA
[OCBiA, WO NiABULLYE 3a0BOJIEHHS FpaBLiB Ta NnpuBabamBicTb rpn. Boanocsa ycniwHo NnoeagHaTn
2 BcecBiTK pi3HMX irop, WO HaJa€ MOXMBICTb OTPUMATK BEJINKY KiJIbKiCTb 3aBaHTa)keHb 3 60Ky
haHaTiB 060X CTOpiH. 3arasom, BMKOHaHa poboTa NpoAeMOHCTPYBaJsa yCNilWHy peaniszauito BCix
eTaniB po3pobkn MobinbHOI rpn Ha NaaTgopmi . Lle BkAtOYano sk TeopeTnyHe
0o6r'pyHTyBaHHA BUHBOPY iIHCTPYMEHTIB Ta TEXHONONIN, TakK i NPaKTUYHY peanisauio rpu 3
HafnalwTyBaHHAM rpadikun, 3ByKy Ta onTUMI3aLi€lo NPOAYKTUBHOCTI. OTpMMaHi pesyabTaTu
CBiA4aTb NPO BUCOKNI piBEHb MiAFOTOBKN Ta MOXXJINBICTb CTBOPEHHSA KOHKYPEHTOCMPOMOXHOI 0O
irpoBOro NPOAYKTY Ha Cy4aCHOMY PUHKY MoBinbHUX irop. CMANCOK BUKOPUCTAHUX OXEPEN
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