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orJjsaa IHCTPYMEHTAJIbHUX 3ACOBIB AJ15S1 CTBOPEHHS IT'OP I OC ANDROID

I'puniok C.B., Boptauk K.51., Mickesuu O.1, Ianusoga J.I. Orasa iHCTpyMeHTAIBLHUX 32C00iB 17151 CTBOPEHHS irop
nix OC Android. ¥ crarti po3risiaaroTbest OfHI 3 HafOIIbII MOMMPEHNX MPOTPAMHKX IUIATGOPMH ISl MOOUTBHHX TPUCTPOIB Ta
3MiHCHIOETHCS OTJISA Ta aHAJI3 OCHOBHHX CEpeNOBHII Jutsi cTBOpeHHs irop mig OC Android.
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Beryn. V 3B'3Ky i3 IIBHAKMM PO3BUTKOM MOOUTBHHX KOMI'IOTEPIB, BKJIIOYAIOUM CTUIBHUKOBI
TeneOoHH, eNEeKTPOHHI KHHTH, IUIaHIIETH, KOMYHIKATOpH, cMapT(OHHU., MOCTIHHO 3pOCTae aKTyaJbHICTh
PO3pOOKH TPOrpaMHUX NOAATKIB Al MOAIOHMX MpHUCTpoiB. YacTo BUHUKAE MUTaHHSA BHOOPY BiAMOBiAHOT
iatopmu st po3poOku 3 icHyrodoro pisHomanitTs: 10S, Android, Windows Phone i T.1. IcHye Gesniu
MiAXOMIB 0 PO3POOKH, SIKi BIIKPUBAIOTH 0€3711Y MOKIMBOCTEH 115l pO3POOHUKIB.

B nanuii yac onHi€ro 3 HAHOLIBII MOMIMPEHUX MPOrPAMHOIO IIAT(HOPMOIO 1151 MOOLTBHUX MPHUCTPOIB €
Android, 3acHoBanmii Ha sapi Linux. Ilpu mpomy Android mo3Boisie BUKOPHCTOBYBAaTH BCI MOMKJIMBOCTI
BiZIKpuTOrO iHTepdeiicy nuporpamyBanHs noxatkiB Application Programming Interface (API), mo
BHUKOPHUCTOBYETHCS B IOJATKaX siIpa. ApXiTeKTypa moOyaoBaHa TAKUM YHHOM, IO OyIb-SKUN JONATOK MOXKeE
BHUKOPHUCTOBYBATH BKE€ peajli3oBaHi MOXKJIMBOCTI IHIIOTO JOJATKy 32 YMOBH, IO OCTAHHIM BiIKpUE IOCTYI
Ha BUKOPUCTaHHS CBOET (QyHKITIOHAIBHOCTI [1].

TakuM 4YHHOM, apXiTeKTypa pealidye MNPHHLUI 0araTopa3oBOro BHUKOPHCTaHHS KOMIIOHEHTIB
orepartiiiHoi cucremu i goaatki. [TommproeThes Android Ha pi3HUX BUAax 0ONaAHAHHS, SKI TUTBKA MOYKHA
VSIBUTU B BUTJISIZIL CyYaCHUX MOOUIBHHMX MPHUCTPOIB - TedaedoHiB, cMapTQOHiB, KOMyHIKaTOPiB, MIaHIIETHUX
KOMI'FOTEPiB, €MEKTPOHHUX KHHT 1 0arato iHIIoro.

CporofHi BUPOOHMKH MOOUIBHUX IPUCTPOIB BBa)KalOTh BIPOBAKEHHS HOBUX MOMKJIMBOCTEH B
00Js1acTi MOOITBPHHUX IrOp OJHUM 3 Ba)KIMBUX HAIPSIMKIB PO3BUTKY CBO€i mponykuii. Irpu mis mMoOinbHUX
m1aThopM MPOUIIIIN JOBIMH IUIAX PO3BUTKY: CYTTEBO 3MiHMIIAcCs rpadika, 3'SBIIMCS CKIaAHI QYHKIII, 110
3aiiMarOTb BENMMKUH OOCAT MaM'siTi, BIOCKOHAJIOBAJIOCS 3BYKOBE CYIPOBiN, JOJANHCS MOXKIMBOCTI
yIpaBIiHHS IEpCOHaKaMU 200 00'€eKTaMH TPH 3 TOMOMOTOI0 CEHCOPHOIO AMCIUIes 1 akcenepometpa. Panime
I'pY MOUIMPIOBANKUCS TUIBKH SIK OOHYC 10 TenedoHy, a 3apa3 € Maca MOXKJIMBOCTEH cKadaTH irpu Ha TenedoH
1aTHO a00 GE3KOIITOBHO.

MeTo10 podOTH € OrjsiI i aHalli3 OCHOBHHMX iHCTpyMEHTaJbHUX 3ac00iB cTBopeHHs irop mis OC
Android.

BuxkJsiag OCHOBHOrO mMarepiauy. ButbliicTh iHCTpYMEHTAIBHUX 3aCO0IB JUIS CTBOPEHHS irop MOXHA
MOJUTNTH Ha 3 TPYIH:

1. ®peiimBopK - mporpamHa mwiatdopma, sika BU3HaYa€ CTPYKTYpy MPOrPaMHOI CHCTEMH; IPOrpamMHe
3a0e3meyeHHsl, 10 MOoJIETHIye PO3pOOKY 1 00'€qHAHHS Pi3HUX KOMIIOHEHTIB BEJIMKOI'O IPOTrPaMHOTO MPOEKTY .
OpeliMBOpK BIJPI3HIETBCA BiJ TMOHATTA Oi0mioTekn THM, IO Oi0MioTeKa MOXKe OyTH BHKOPHUCTaHA B
MPOrpaMHOMY TPOMYKTI MPOCTO SK HaOip miAmporpam OIM3bKOK (DYHKI[IOHATHHOCTI, HE BIUIMBAIOYM HA
apXiTeKTypy MPOrpaMHOro MPOAYKTY 1 He HaKJIaJaloun Ha HEl HiITKUX OOMeXeHb. Y ToH 4ac K ¢ppeiiMBOpK
JUKTYE TpaBuiia MoOyJOBU apXiTeKTYpH A0AATKY, 3aal04M Ha IIOYATKOBOMY €Tali po3poOKU MOBENiHKa 3a
YMOBYAHHSM, KapKac, sSIKuil MoTpiOHO Oy/ie pO3IIMPIOBATH 1 3MIHIOBAaTH BiAIIOBITHO 10 3a3HAYEHUX BUMOT.

2. IrpoBuii pymiii - HEHTpanbHUI MPOrpaMHUI KOMIIOHEHT KOMII'IOTEPHUX Ta Bineoirop ado iHIIMX
IHTEpaKTUBHUX JOAATKIB 3 Tpadikoto, oOpoOmoBaHOi B peanbHOMy daci. BiH 3abe3medye OCHOBHI
TEXHOJIOT1i, CHpOIIye po3poOKY 1 4acTO Aa€ Tpi MOKIUBICTD 3aITyCKATHCS Ha JEKIJIBKOX IIaTgopMax, TAKHX
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SK IrpOBi KOHCOJ Ta HACTiINBbHI omeparliiini cuctemu, Hampukiax, GNU/Linux, MacOS X i Microsoft
Windows. OcHoBHy (yHKLIOHATBHICTh 3a3BHYail 3a0e3redye irpoBHH JBHTYH, L0 BKIIOYAE JBHTYH
penzepunra ( «Bi3yanizaTop»), (Gi3WYHHMIA ABUTYH, 3BYK, CHCTEMY CKPHITIB, aHIMAIlil0, IITyYHUH IHTEIEKT,
MEpPEKEBUI KOA, YNPaBIiHHA NaM'ATTIO 1 OaraTomoTokoBicTb. YacTo Ha mpomeci po3poOKH MOXKHA
3a0IaIUTH 32 PaXyHOK TOBTOPHOTO BUKOPUCTAHHS OJHOTO irpOBOr0 ABUTYHA ISl CTBOPEHHS Oe3.1idi pi3HUX
irop.

3. Koncrpykrop irop - nporpama, sika 00'eaHye B co0i irpoBuid pymwIiii i iHTerpoBaHe cepeloBHILE
PO3pO0KH, 1, SIK IPaBHUJIIO, BKIIIOYA€E B cebe peAakTop piBHIB, mo npaimroe 3a npuHuunoM WYSIWYG. Taki
nporpaMu 3HAayHO cIpomye 25 mpouec po3poOKW irop, poOisuM HOro IOCTYMHUM JTIOOUTENSIM-
HEMPOrpaMicTiB, i MOXKYTh OYTH BUKOPUCTaHI B IOYaTKOBOMY HaBYaHHI IIporpamyBaHHO [1]

B poGoti Mu Oynemo IOCHiIKyBaTH PI3HOMaHITHHX MPEACTABHUKIB BCIX IUX TpyI, OpoTe OyaemMo
NpUIIIATH OINbLIy yBary Ha iHCTPYMEHTAJbHI 3aco0H, SIKi MaJd peaii3alilo MPOTIroM OCTaHHIX 5 pokiB,
OCKUIBKHM CBIT irpoBoi iHAYCTpii Ay)Ke IIBUKO OHOBIIOETCA Ta MPOrpecye, TO Hadip iHCTPYMEHTIB 5-Tu
piuHOi JaBHOCTI BUSIBUTHCS HEAKTYAJIILHUM B TOTOYHHX peajisix.

Microsoft XNA (aurm. XNA's Not Acronymed) — Ha0ip iHCTpyMEHTIB 3 KEPOBAaHUM CEpEIOBUIIEM
yacy BukoHaHHs (.NET), crBopennii Microsoft mis nosnermensas po3podku komm'rorepHux irop. Mera XNA
3BUIBHUTH PO3POOKY irop BiJ HAaNMCaHHS «IIOBTOPIOBAHOTO INAOIOHHOTO KOAY» 1 00'€AHATH Pi3HI acleKTH
po3pobOku irop B oaniii cucremi. HaGip inctpymentiB XNA OyB anoncoBanuii 24 Gepesns 2004 na Game
Developers Conference B Can-Xoce, Kamidopnis. [Tepmmii Community Technology Preview XNA Build
oy BumymieHuii 14 6epesns 2006. XNA Framework rpyatyetbest Ha peanizamii . NET Compact Framework
2.0 nns po3pooku gt Xbox 360 i . NET Framework 2.0 ma Windows. Bin Bxitouae Benukuii HaOip
0i6mioTek Kiaci, crenuiyHUX I pO3pOOKH irop, IO MiATPUMYE MakCHMajibHE MOBTOPHE BUKOPHCTAHHS
KOy Ha BCiX wHiumboBHX mmiardopmax. PpeiiMBOpk BUKOHYeThCs Ha Monudikaumii Common Language
Runtime, o ontumizoana mis irop. CLR nocrymue s Windows XP, Windows Vista, i Xbox 360. Tak sik
irppu XNA numytecs ans CLR, BoHu MoxXyTh OyTH 3amylneHi Ha Oyap-skid miatdopmi, sika migTpuUMye
XNA Framework 3 miniManbHuME 3MiHamMu a00 B3araii 0e3 HuX. Irpu, siki 3aImycKaroThCst Ha (peiMBOPKY,
TEXHIYHO MOXYTh OyTH HamucaHi Oyab-sikor0 .NET-cymicHOI0 MOBOIO, ane oililiHO MiATPUMYETHCS TINBKH
MoBa nporpamyBanHs C# ta cepenouiie mBuakoi po3podkun XNA Game Studio Express i Bci Bepcii Visual
Studio 2008. 26 XNA Framework mpuxoBye HU3bKOPIBHEBI TEXHOJOTIYHI JETaji, MOB'I3aHi 3 PO3POOKOIO
rpu [2].

Takum unHOM, (PpeMBOPK MIKIYETHCA MPO PI3HULIIO MIXK IIaT(GopMaMHu, TO3BOJISIOYH PO3POOHUKAM
npuaLIATH Olnblie yBarm cmucioBoMy BMmicty Tpu. XNA Framework iHterpyerscs 3 JeKiIbKOMa
iHcTpyMenTamu, Takumu sk XACT, ams momomoru B cTBopeHHi koHTeHTy. XNA Framework namae
HiATPUMKY CTBOPEHHS Ta IBOMIpPHHX, 1 TPHUBHUMIPHUX irop i J03BOJNSiE BHKOPHCTOBYBAaTH MOKJIMBOCTI
koHTposiepiB Xbox 360. JleckTomHi mporpamMd MOXKYTh HOIIUPIOBATHCS OC3KOIUTOBHO IIiJi TOTOYHHM
minensyBanHsaM Microsoft. Icaye mpoekr MonoGame, mo npexacraBise co00K KpocmuaThopMHy Open-
source peamizamito XNA 3 101aTKOBUMH MOKITHBOCTSIMHU.

Construct 2 — ue 3acHoBanuii Ha HTMLS xoHcTpykTop 2D irop, po3poGienuii kommaniero Scirra.
KoHcTpykTOp cripsiMoBaHO B mepIly Yepry Ha JIOAEH, SKi He PO3yMilOThCS B IPOrpaMyBaHHi, JO3BOJISIOUH
IIBUJIKO CTBOPIOBATH irpu criocooom Drag-and-drop 3 BUKOpPHCTaHHSM Bi3yaJIbHOTO pelaKTopa Ta JIOTITYHOI
CHCTEMH, 3aCHOBAaHOI HA MPUHIMII MOBEAIHKK Ta peakuii. Construct 2 € mpsMUM HaIaJKOM HONEpeAHbOT
Bepcii nmporpamu, Construct Classic.

OynkiioHansHi ocodnuBocti: Cucrema «Ilomii Ta Jlii» sk i B Construct Classic, ocHOBHUM MeTOa0M
nporpamyBaHHs irop Ta nonatkiB 'y Construct 2 € BukopucTanHs «ricTiB mofii» (aHri. event sheets), mo
CX0Xi Ha (ailyin py1is, SKi BUKOPUCTOBYIOTBCS Y MOBax MmporpamyBaHHs. Ko BUKOHYETbCS yMOBa, 3a7aHa
KOpHCTyBa4eM B JIMCTi TOJiN, CIiJ 3a HEW BUKOHYEThCs Ais um ¢yHKmis. Cucrema «[loBemiHkm»
Ocob6muBictio Construct 2 B NOpiBHSAHHI 3 IHIIMMH KOHCTPYKTOPAaMH € TaK Ha3BaHI «IIOBEHIHKW» (aHTII.
behaviors). [ToBexinka — 1ie 3a3qanerias 3aroroBicHui Ha0ip (mabion) BiacTuBoctei 00'exry. [ToBeninku
MOTPiOHI IJIs1 MPUCKOPEHHsI MpoLiecy po3poOKH T'pH, KOJIK KOPUCTYBau HE 3a/1a€ BCi BIACTUBOCTI caM B JIUCT1
MOTiiA, a TIPOCTO KOPUCTAEThCS HeoOXiqHUM madaoHoM. 27 IpukiamoM moBeainku € moeainka 8 direction,
sIKa JI03BOJISIE TEPEMIIIyBaTH O0'€KT y BOCBMH HampsiMKax 3a JornoMororo knasimt. [liaTpuMka cTOpoOHHIX
miaridis [3].
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Pospobuuku Construct 2 3abe3neuyroTh Ta HaBiTh 3a0XOYYIOTh CTBOPEHHS IUIAriHIB Bil CTOPOHHIX
po3pobHukiB. Tak, Ha odiniiHOMY caliTi MOKHA 3HAWTH MOPaJW Ta YPOKU 3 HANMCAHHA Ta HANAIITYyBaHHS
TUTAriHiB JUIst KOPeKTHOT podoTtu. Bei mnarinu Construct 2 manmmcano Ha Javascript.
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Puc.1 —T'onosHe BikHo Construct

Blender Game Engine — mnaxer 111 CTBOPEHHS TPUBUMIPHOI KOMITIOTEPHOI rpad)iky, 110 BKIIOYAE
3aco0M MOJICIOBAHHS, aHIMAIlli, BUMaJIbOBYBaHHS, MICISI-00POOKH Bieo, a TAaKOXK CTBOPEHHS Bileoirop.
Oco0aMBOCTAMU TAaKeTy € Malliii po3Mip, BHCOKa HIBHJKICTb BHMAbOBYBAaHHS, HasBHICTH Bepciid s
Oaratpox omepartiitnux cucrem — FreeBSD, GNU/Linux, Mac OS X, SGI Irix 6.5, Sun Solaris 2.8 (sparc),
Microsoft Windows, SkyOS, MorphOS ta Pocket PC. IMaker mae Taki (yHKIIi, sSIK JUHAMIKA TBEPIHUX Til,
PiIuH Ta M'IKHX TiJ, CUCTEMY TapsSurX KJIaBilll, BEMTUKY KUTbKICTb JIETKO JOCTYITHUX PO3IIMPEHb, HAITMCAHUX
MmoBoto Python. IMoumnaroum 3 Bepcii 2.61 3'sBuimck ¢(yHKIIT «BigcTexeHHsS Kamepu» (aHri. camera
tracking), Ta «3axoruteHHs pyxy» (aHria. motion capture abo mocap).

[IporpaMa € BiUTbHUM MPOrpaMHUM 3a0e3MeUeHHIM Ta PO3MOBCIOMKY€eThes mif minensiero GNU GPL.
IrpoBuii pywiit Blender Game Engine (BGE), € BOynoBanum kommonentoMm Blender. ¥V cBoemy cknani Bin
Mae BOynoBaHmii hiznunmii newkok Bullet, minrpumky mepesxi yepe3 ckpuntu Python, rpadiunuii penaep 3
MOBHOIIIHHOIO MIATPUMKOIO IneinepoB. Blender nagae aynoBmii iHTepdeiic KOHCTpYyKTOpa, 3 MOKIMBICTIO
JIETKO HaJAIITYBaTH irpoBy JOTiKy AOO SIK albTepHATHBA HamMcaHHS ckpuntiB Python Gesmocepennbo
3Bepratuca 10 APl. Jlns cTBOpeHHS rpu HeMae HeoOXIOHOCTI BUXOAWTH 3 Mporpamu, OuIblIe TOro HasiBHI
IHCTPYMEHTH IO TOJEruIyloTh TECTYBaHHS , HANpUKiIald Teperisg poOoTi ImeinepiB 06e3 3amycKy
rpadigaoro pymrist, Tomo. 28 IrpoBmit pymiii Blender BukopucToBye cHcTeMy rpadiuHHX «IOTTYHUX
nernua» (MOEIHAHHS «IaTYMKIB», KKOHTPOJEPIB» 1 «IPUBOMAIB») ISl KOHTPOJIO PyXy M BimoOpakeHHs
00'exTiB y pymuuii. [rpoBuii pyruiit Takok MoXke OyTH PO3IMIMPEHUH 3a TOMOMOrorw Hadopy Python mamitypku.
Sk Blender, Bin BukopucroBye OpenGL sk map kpoc-rutatopmuoi rpadiku, mis 3B'S3Ky 3 rpadiyHuM
obnamHaHHM [4].

EaselJS - Javascript Gidmioreka, o Hajae MOXKIIUBICTB mpartoBaty 3 Canvas y rpadivHoMy pexumi,
BKIIFOUAIOYM TIOBHHMH CIIMCOK 1€papXidyHOrO BiJOOpa)KeHHS, MOJENb B3a€MOJIii OCHOBHOTO i JIOTIOMDKHHX
Ki1aciB, Mmoo moiermmty podoty 3 3 2D rpadikoro B Canvas. EasellS 3abe3neuye pimenHs s podoTH 3
OaraToro rpadikoro i inTepakTuBHicTio B HTMLS Canvas.

EasellS takox mae BOynoBaHy HiITPHMKY:

e OcoOmuBocteit Canvas, taki sik Tini i CompositeOperation;
o Ticker, rmobansuwuii heartbeat, Ha sike 00'€KTH MOXYTh TiITHCATHCS;
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e Oinetpu, B Tomy yncii ColorMatrixFilter, AlphaMaskFilter, AlphaMapFilter i BlurFilter;

e VYrunita ButtonHelper, nonermrye ctBopeHHsI iHTEpaKTUBHUX KHOIIOK;

e SpriteSheetUtils i SpriteSheetBuilder, mo06 momomortTn mOOymyBaTH 1 KepyBaTH
¢yHkuioHanpHicTIO SpriteSheet min yac BUKOHaHHS.

Bci cywacHi Opaysepu, siki migrpumyrote Canvas Oymyte miatpumyBatu EaselJS. Tlpore
NPOAYKTHBHICTh MOXE Pi3HUTHCSA MK Tuiardopmamu, Hanpukian, Android Canvas mae morany amapaTHy
HIITPUMKY, 1 IPALIOE , B CEPEIHBOMY, TMOBUIBHILIE HIXK OUTBIIICTE IHIIMX Opay3epis [5].

Game Maker — oxuH 3 HaiiBinoMinmx KOHCTpyKTOpiB irop. Hanucanuit Ha Delphi Joctymauii s
OC Windows. CTBopeHHs irop B HbOMY He HOTpeOye MONEpPEeIHHOr0 3HAHOMCTBA 3 OyAb-SIKOI 3 MOB
nporpamyBanHs. I'pa B Game maker Oynyerbcst sik HaOip irpoBuX o00'ekTiB. 3a 1X 30BHILIHIA BHIIISA
BIIMIOBia€ cHpaiT, a MOBEAIHKAa 3aJa€TbCs LUIAXOM ONHCY peakuii Ha momii. i mporo MoxkHa
BUKOPHCTOBYBATH TpadiuHe mpeAcTaBlIeHHs nporpaM (OIu3bKe 10 OJI0K-CXeMaMu) y BHTIISL TOCIIIOBHOCTI
ikoHOK-71i#. [IporpaMyBaHHS 3a TOMOMOro0 il BinOyBaeThes B pexkumi drag-n-drop. Hampukian, s Toro
o6 moyatd yMOBHHMH ONeEpaTop, MOTPiOHO MEpeTsSrHYyTH Ha MaHeNb il BOCBMHKYTHHK 3 iKOHKOIO, ILO
O3Hayae TUI MEPEBIPKH, a TOTIM, MOXIIUBO, BBECTH OY/Ib-Ki 3HaUCHHS B (opMy, 0 3'spriacs. s Oinbin
NPOCYHYTHX KOpPHUCTYBauiB € ckpuntoBa MmoBa GML cxoxwuii Ha JavaScript i C++, € MOXKIIMBICTh CTBOPEHHS
BIacHUX OiOmioTexk niif, BukopucroBytoun Library Maker. Po3paxoBanuii B OCHOBHOMY Ha CTBOPCHHS
nBoBUMIipHUX (2D) irop Oynb-skux skaHpiB. Takox mimiiae Iuis CTBOPEHHsI PI3HUX Mpe3eHTawi i T. 1 [6].

Game Maker po3moBclOKYeThCsI Ha ymoBax Shareware, Oe3komToBHa Bepcii OOMexeHa B
(YHKIIIOHAIBHOCTI, a IPH 3alyCKy irop Ha CTpIvlli 3aBaHTa)XCHHS I'PH ITOKa3yeThes jtorotun Game Maker.

Unity — OGararoruiaT()opMOBHUi IHCTPYMEHT JUIs PO3POOKH JIBO- Ta TPHUBIMUPHHX JOAATKIB Ta irop,
SKi TpaioTeh Ha onepamidiHux cucremax Windows i I0S. CrBopeni 3a ngomomororo Unity nomaTtku
npaioroth mia cuctemamu Windows, Android, Apple i0S, Linux, a Takox Ha rpambHuX KoHcosx Wil,
PlayStation 3 i XBox 360.€ MOXIHMBICTh CTBOPIOBATH IHTEPHET-3aCTOCYHKH 32 JIOTIOMOI'OIO CIICIiaTbHOTO
Hix'eJHYBaHOrO MOAYJsl i Opaysepa Unity, a Takox 3a JOIMOMOrOK €KCIEpHMEHTAIBHOI peai3amii B
mexax moxyns Adobe Flash Player. omatku, ctBopeni 3a monomororo Unity, mintpumyrots DirectX Ta
OpenGL.

Penaxrop Unity mae npoctuit Drag&Drop inTepdeiic, sikuii 1erko HalamToByBaTH, IO CKIAJIAETHCS 3
Pi3HUX BIKOH, 3aBISKM YOMY MO)KHA MPOBOJUTH HaJIATOMKEHHS TPH MPSMO B penakTopi. Pymii minTpumye
Tpu cueHapHux MoBu: C #, JavaScript (momudikaris). [Tpoext B Unity minuthes Ha cuenu (piBHI) - okpemi
¢aiiny, Mo MICTATH CBOI irpoBi CBITH 31 CBOiM HA0OpOM 00'€KTiB, CIIeHapiiB, 1 HaamTyBaHb. CIIEHU MOXYTb
MicTuTH B €00l sIK, 00'ekTH (MOzeni), Tak i MOPOXKHI irpoBi 00'€KTH — TOOTO Ti SIKI HE MAaKOTh MOJIEII.
OO0'exTH, B CBOIO 4epry MicTsATh HaOOpH KOMITOHEHTIB, 3 SKMUMH 1 B3a€MOMIIOTH CKpPHUINITH. Y OO'€KTIiB 3
BUJIMMOI TEOMETPI€I0 TaKOXK 3a 3aMOBUYBAaHHSM IpPUCYTHiN kommoHeHT Mesh Renderer, mo pobuth ix
Mozens 1x BuauMor. Takox Unity migrpumye ¢isuky TBepmux Tin i TkaHuHHM, (isuky tumy Ragdoll
(raHuipkoBa JIsUIbKA). Y pENakTopi € cucTeMa ycnaaKyBaHHs 00'€KTIB; JOUipHi 00'€KTH OyIyTh MOBTOPIOBATH
BCi 3MiHM MO3MIii, TOBOPOTY i MacmTaly 0aThKiBChKOro 00'ekra. CKpUNTH B PEAAKTOPI MPUKPIILTIOIOTHCS
70 00'€KTIB y BHIJISAI OKPEMHX KOMITOHEHTIB. [Ipu iMIIOpTi TEKCTypH B pymiiid MokHa 3reHepyBaTu alpha-
KaHaj, mip-pieui, normal-map, light-map, xapty BizoOpaxkeHb, poTe 6e3M0CePETHBO HA MOJAENb TEKCTYPY
IOPUKPIMUTH HE MOXHA - OyZe CTBOPEHO Martepiall, 3 SKUM Oyle NMpU3HAYEeHUH menep, 1 moTiM Martepian
NPUKPINUTECS 10 Mozaeni. Pexakrop Unity miarpumye HanmcanHs 1 penaryBanHs mmieiaepiB. Kpim Toro Bin
MICTUTh KOMIIOHEHT sl CTBOPEHHS aHiMmallii, aHiMalil0 TaKoX MOXHa CTBOPHTH IIONEPEIHBO B
3DpenakTopi Ta IMIIOPTYBATH pa3oM 3 MOZCIUIIO, a MOTIM po30uTH Ha ¢aiinn. Y Unity BOyzoBaHa miaTpumMka
Mepexi [7].

IrpoBuii pywiii TOBHICTIO MOB'A3aHUH 13 cepeoBuiIeM po3poOku. Lle mo3Bomsie BUIIPOOOBYBATH I'py
MIPSIMO B PEJAaKTOPI.

Unreal Engine 3 - namucanuii MoBoro C++, irpoBHid pyuIiii D03BOJNSE CTBOPIOBATH irpu JUis
OibIIOCTI omepaniiHux cucteM i miardopm: Microsoft Windows, Linux, Mac OS i Mac OS X, xoHcosei
Xbox, Xbox 360, PlayStation 2, PlayStation Portable, 31 PlayStation 3, Wii, Dreamcast i Nintendo
GameCube. [lng cHOpomieHHS TOPTYBaHHS pYIIid BUKOPUCTOBYE MOIYJIBbHY CHUCTEMY 3aJIeKHHUX
KOMITOHEHTIB: miaTpuMye pisHi cucremu pernepunry (Direct3D, OpenGL, Pixomatic), BinTBopeHHS 3BYKY
(EAX, OpenAL, DirectSound3D), 3aco0u Troi0COBOrO BiATBOPEHHS TEKCTY, PO3IMi3HABaHHS MOBJICHHS
(tineku s Xbox360, PlayStation 3, Nintendo Wii i Microsoft Windows), moayi fiist po6oTH 3 Mepexero i
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HiATPUMKA Pi3HUX MPHCTPOIB BBOAY. st Tpu y Mepeski miarpumyroTbest Texnonorii Windows Live, Xbox
Live, i GameSpy, Bxitouaroun 10 64 rpaBiiiB (KJIi€HTIB) OHOYACHO.

[Mompu Te, mo odimiiiHO 3acO00M PO3POOKU HE MICTITH y COOI MITPUMKH BEIHKOI KiTBKOCTI KITIEHTIB
Ha OJHOMY cepBepi, pymriii BukopuctoByBaBcs misi ctBopeHHS MMORPG-irop. Omun 3 HaiBigoMimmx
npencraBHUKIB kaHpy, Lineage Il, BukopucroBye pymiii Unreal Engine. 5 mucromaga 2009 poky Oys
sunymenuit maker Unreal Development Kit, 6eskomroBra Bepcis Unreal Engine 3 mist HekomepiiiiHOTo
BUKOPUCTAaHHS 3 MOXJIMBICTIO KyIiBJi JemeBoi KoMmepuiiHoi minensii. [Ins omucaHHA JOTiKM TpHU
BUKOpHCTOBYeThCst C++ moniOuuit UnrealScript. Yci eneMeHTH irpoBOro pyliisi MpeacTaBieH] y BUIIISAII
00'€KTiB, 110 MarOTh Habip XapaKTEPHUCTHUK, 1 KIIac, SKAH BU3HAYAE TOCTYIHI XapaKTEPUCTUKU. Y CBOIO YEPTy
OyIb-sSIKHMi KJIac € «aouipHiM» KiacoM object.

Cepen OCHOBHHX KJIAciB i 00'€KTiB MOYKHA BUAUIMTH HacTymHi: AkTtop (actor) — Ga3oBuii kiac, 110
MICTUTh yci 00'€KTH, SIKi MArOTh BiAHOLICHHS IO irPOBOTO MPOIECY W MalOTh MPOCTOPOBI KOOPAMHATH.
[Mimak (pawn) — ¢isuuHa Mozenb TpaBus abo 00'€kTa, KEPOBAHOTrO INTYYHUM IHTENEKTOM. Merox
KEepyBaHHsS OINMCAaHMH CIEliaJbHUM O00'€KTOM, TakWidl 00'€KT Ha3MBAa€ThCSI KOHTposiepoM. KoHTpoiep
IITYYHOTO IHTENEKTY OIHUCY€E JHWIIEC 3arajbHy MOBEOIHKY IMilIaka MiJ Yac irpoBOro Mpolecy, a Taki
napaMeTpH siK «310poB's» (KUTBKICTh MOIIKO/DKEHb, IMICIS SKHX ik repectae GyHKuioHyBaTH) abo, 32
HaNpUKIaJ, BiICTaHb, HA SKIH MIilIAK 3BEpTa€ yBary Ha 3BYKH, 3aJalOTHCS AJS KOXKHOTO 00'€KTa OKpeMo.
Ceit, piBenb (world, game level) — o0'exT, mo0 XapakTepusye 3arajbHi BIACTHBOCTI <IIPOCTOPY»,
HaNpUKIaJ, CWIy TSDKIHHS i TyMaH, y SKOMY PO3TalllOBYIOTbCS BCi aKTOpH. TaKoX MOXKE MICTUTH B €001
napaMerpH irpoBOro mpouecy, K, HalpuKIa, irpoBUi peXuM, JUIs IKOTO TIPU3HaYeHHU piBeHb [8].

Bucuaosku. Cepen irpoBux pymiiB y Kojii He3aJIeKHUX PO3POOHHUKIB, OCTaHHIM 4acoM, HaiOIbIIO0
MOMYJISIPHICTIO  KOPUCTYyeThest  UNity. BiH  MOBHICTIO  3a70BONBHSIE HAC 3a CBOIMH  0a30BUMH
XapaKTEPUCTUKAMH JI0 TOTO K Ma€ MOTYKHY HIITPUMKY TOBaPHCTBA, 110 3HAYHO 3HMKYE TOPIr BXOIKEHHSI.

Cepenl KOHCTPYKTOPIB, JOCUTH MPUBAOIUBO BUsnae Construct 2, mo HoMiHATBHO OOIISE TMPOKHIA
cnekTp (yHKUiIOHaNMy Ta KpocmiardopMmeHicTb. Jlo TOro X 3HOBY Takd, Ma€ 4YMMaly MOMYJSPHICTH Ta
MiATPUMKY cepell KOpPHCTyBauiB. €IMHMUM MIHYycOM € OpieHTOBaHicTh jume Ha 2-D po3poOky, mo
JOBEIETHCS BpaxyBaTu MpH (HOpMyBaHHI KOHLIENIIT 11 HPOTOTHUIIIB.

Cepen ¢GpeliMBOpKIB 11 po3poOKH irop 3a (yHKIIOHAITBHHMH MOXUIMBOCTSIMH MOXKHA BUIAUTUTH
Phaser Ta melonJS , siximo He 3BepTaTH yBary Ha Te, IO BOHH Takox Jyuiire aias 2-D mpoekris. MelonJS
BUIMIIOB Yy CBIT paHime Ta Mae OuUTble peaii3oBaHMX IpOEKTiB, mpore Phaser mnokazaB cBoro
KOHKYPEHTO3JIaTHICTh Ta CTPIMKO HaOHpae MOMYJSIPHOCTI, Ha pa3i BiH Mae Maibke B JecATepo Oimbiry
KUTBKICTB BiIBiAyBaHb O(IIiHHOT CTOPIHKH B JieHb [9].
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