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MIHICTEPCTBO OCBITU | HAYKIW YKPAIHW D,EP)KABHI/II?I 3AKJIA
[ 7] LntuposaHus: 0,04% id: 1
JJIYTAHCBKUI HALI,IOHAJ'IbHI/II7I YHIBEPCUTET IMEHI TAPACA LLIEBYEHKA"”

HaB4Ya/lbHO-HayKOBUN iIHCTUTYT MaTeMaTUKK Ta iHpOpMaLinHUX TexHonorin Kadeapa
iH(opMaUinHMX TeXHONOrIi Ta cucTeM MoacHOBaNbHa 3anncka A0 KBasidikauiiHoi poboTu 3a
nepwum (bakanaBpCbKUM) piBHEM OCBiTM Ha TeMy: Po3pobKa irpoBoro foaaTky BipTyasibHOI

peanbHOCTI ana \VR-wonomy BukoHaB: 3006yBay BMLLOI OCBITU 4 KypCy CneLiasbHOCTI
121
n UnTtnposaHusa: 0,02% id: 2

«|H>XeHepis NporpaMHOro 3abesnevyeHHa»

(wndpp i Ha3Ba HanpsaMy NiIAFOTOBKMK, cneuianbHOCTi) BepeaiH M. O. (npi3BuLLe Ta iHiuiann)
KepiBHuk __ Mepescnascbka C.O. (Npi3Buwe Ta iHiuiann) PeueHseHT _ Ko3y6 KO.I. (npi3BuLLe
Ta iHiuiann) Montasa - 2024 3micTt BCTYMN4 PO34IN 1. TEOPETUYHI OCHOBW PO3POBKN
ITPOBOIo OOOATKY OJ1d VE-LLOJIOMY 6 BipTyaJibHa peanbHiCTb Ta il OCHOBHi
NPUHUNNNG ICTOPIS PO3BMTKY BipTyasibHOI peanbHOCTI6 TeXHONOri4YHI CKNafoBi BipTyaabHOI
peanbHOCTI9 MpuHumnm poboTtun VR-cnctemll Chepun 3aCTOCyBaHHA BipTyasibHOI peasibHOCTI12
OCHOBHI NepeBarv Ta HefoiKM BipTyasibHOI peanbHOCTIl4 ETUYHI Ta couianbHi acnekTn
BipTyasibHOI peanbHOCTI15 TexHi4YHiI XxapaKTepUCTUKN Ta MOXXAMBOCTI VR -LL1onoMy 17
OcobnnsocTi po3pobku irpoBux foaaTKiB 415 BipTyasibHOI peanbHOCTI18 3arasibHi npuHUMNK
po3pobkun VR-iropl8 NemmpmnsamH gng VE20 MiHimisauis pusnky HygoTu Ta 3anamMopoyeHHs21
Po3pobka iHTepaKTUBHOIO KOHTEHTY22 MeToAM B3aEMOAIT KOPUCTyBaYa 3 irpoBMM CepefoBuLLEM
y 24 BUCHOBKM Ao po3giny 126 Po3gin 2. NIAFOTOBYI ETAMW 00 PO3POBKW OOOATKY27
KoHuenuis Ta ines irposoro ponaTtky27 Bnbip TexHoMOri Ta iHCTPYMEHTIB 415 po3pobkn28
3arasbHUM CNeKTp HeobXiAHMX TEXHONOrIN Ta iIHCTpyMeHTiB 29 Bubip pywisa ans po3pobku
rpn30 BucHoBok Bnbopy pywis33 Bubip ans pywia33 CTBOpPeHHS NPOEKTY B Ta
nNigKAI0YeHHS 34 ApxiTekTypa irpoBoro AogaTKy Ta B3aemogia 3 VR-wonomom35 Bubip
apxiTekTypHoro niaxoany36 B3aemopis 3 VR-Lwonomom 37 Bisyani3zauia B V238
YnpaBniHHA KopucTyBadeM40 BucHoBku o po3giny 242 PO311J1 3. PO3POEBKA ITPOBOIO
DOOATKY Ongd LLOoNoMY 43 Peani3auif rpaciyHOro KoHTeHTy43 Knio4osi Wini Ta
3aBAaHHA43 MoLenioBaHHA Ta TeKCTypyBaHHSA 06'ekTiB44 CTBOPEHHS YaCTuH piBHA45
MporpamyBaHHSA BUNaAKOBOi reHepauii piBHA47 [n3anH Ta iges irpoBoro MeHto50 IHTepdencs51
Boporn53 Peanizauis 3ByKOBOro KOHTeHTY57 ®oHoBa My3nka57 3Byku nocTpinis58 3syku
pyxy60 B3aemogist 3 KOpucTyBavyeM Ta yrnpaBJliHHA FPOI0 Yy BipTyaJibHOMY cepeoBuLLi6l
IHTerpauia Ta BUKOPUCTaHHSA

n LntuposaHus: 0,02% id: 3
« »

61 KepyBaHHS nepcoHa>keM63 B3aemopia 3 iHTeptencom65 BucHoBkn Ao po3ainy 367
BUCHOBKW68 Crincok BukopucTaHux gxepen69 JOOATOK A73 NOOATOK B82 BCTYI
BipTyanbHa peanbHicTb (VR) cTana o04Hi€ 3 HaNepCneKTUBHILLNX TEXHOJOrI Cy4acHOCTI, aKa
3Haxo4MTb 3aCTOCYBaHHS B Pi3HUX chepax — Bif po3Bar i OCBiTU A0 MeAULNHN Ta
MPOMUCIOBOCTI. 3aBAAKN MOXNBOCTI 3aHYPUTU KOPUCTYBa4va B iHLINNA CBIT, 3abe3neyye
HOBMI piBEHb IHTEPAKTMBHOCTI Ta BPaXkeHb, WO BigKpMBaE 6e3i4 MoXXNMBOCTEN NS
PO3POOHUKIB iFrPOBOro KOHTEHTY. Y AMMNIOMHI poboTi M1 30cepenmnmocs Ha po3pobLi irposoro
nojaTtky ana \VR-wonomy , KU € OAHMM 3 HanbinbLL NONYNAPHUX Ta AOCTYMHUX
NMpUCTPOIB Ha PNHKY. Po3pobka irpoBux fgonaTkiB ons BMMara€ BpaxyBaHHS cneuundiyHnx
aCnekKTiB, TakKMX AK MiHiMi3auia Hy4OTW Ta 3anaMoOpoYeHHs, oNTuMI3auia rpadikm ons
peanicTMyYHOCTI, Ta 3abe3nevyeHHs NPUPOLHOI B3aEMOAIT KOPUCTyBaYa 3 BipTyasbHUM
cepegpoBuLemM. MeTta poboTun - po3pobka irpoBoro fonaTky

n LunTtnposaHus: 0,02% id: 4
019 WOJIOMY BipTyasibHOI peasibHOCTI . O6’eKT pOCNiIOXKEHHS — iFrPOBUN [000aToK
n Lntuposanuns: 0,02% id: 5
MpeoMeT JocnifXeHHs - po3pobka irpoBMx fonaTkKiB Ana nnatgopmm i3

3aCTOCOBYBAHHSIM TEXHOJIOTiN ANA MiABULLEHHS aKTUBHOCTI Ta 340poB's. BianosiaHo o
npegMeTa OOCNiOXKEHHS | MeTu, 6ynn BUAiNeHi 0OCHOBHI 3aBAaHHS AOCNIOXXEHHS: - y3araabHUTK
MOHATTSA, OCHOBHI NPUHLUMNKX BipTyasibHOI peanbHOCTI; - 4OCNIANTN 0COB6MBOCTI po3pobku
irpoBMX A0AATKIB ANA BipTyasbHOI peaNbHOCTI, MeTOAMN B3aEMOLITI KOPMUCTyBaYva 3 irpoBuUM

cepenoBuLLeM y VE; - pO3rAAHYTU TEXHIYHI XapaKTePUCTUKN Ta MOXKNBOCTI \VR-LwonomMy
; - Po3pobuTK irpoBUN A0AATOK BipTyasbHOI peanbHOCTI Ans \VR-wonomy 3a
[OMoMOrot cepenosuLla . NS BUPilLEHHA 3aBAaHb AOC/iIAXKEHHA BUKOPUCTAHO Taki

MeTOoAMN OOCNiIAXKEHHA: TEOPETUYHI: aHani3 niTepaTypu 3 NMTaHb Po3pobkun BipTyanbHOI
peanbHoCTi (VR), BUBYeHHA ocobnmsocTen poboTn ans \/E-WoNoMiB Ta iX MOXJINBOCTEN;
MOPIBHANILHUI aHani3 pPi3HMX MeToAiB Ta NiAXoL4iB 8O PO3p0obKKM irpoBmMx goaaTkie ona \Vi;
eMnipuyHi: 4OCAIAXKEHHS Pi3HUX pyLUiiB Ta Ons po3pobku irop y BipTyanbHin peasbHOCTI;
eKcrnepuMeHTaslbHi: TeCcTyBaHHSA po3pobneHoro gonaTtka. o cknagy poboTu BXoAATb Tpuy
po34inun, AKi BUCBITNIOIOTb TEOPETUYHI N NPaKTUYHI MMTaHHA PO3pobKK irpoBOro foJaTKy
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BipTyasbHOI peanbHOCTi Anga VE-wonomy . MpakTn4yHe 3Ha4YeHHA po3pobku -
po3pobneHunit irpoBun fooaTok

[ 7 | LintTuposaHus: 0,02% id: 6
onsa nnathopmum , AKUIN CNPUAE NiABULLLEHHIO aKTUBHOCTI Ta 340PO0B'A KOPUCTYBauiB.

PO341J1 1. TEOPETUYHI OCHOBW PO3POBKW IFTPOBOI0 AOOATKY ON4 VR-LLOJIOMY
BipTyanbHa peanbHiCTb Ta ii OCHOBHI NpunHUMNK BipTyanbHa peancHicTb (VR) - ue
KOMM'IOTEPHO CTBOPEHE CepeoBULLE, IKe CMPUAMAETLCA KOPUCTYBaAYeM sK peasibHe, Oe BiH
MO>Ke B3aEMOSAIATK 3 06'€EKTaMn Ta BUKOHYBATU Aii, BUKOPUCTOBYOYM CneliasbHe obnagHaHHS,
AK VR-wonomu, KoHTponepu Towo. OCHOBHOK MeTOo € CTBOPEHHS iMepCinHOr0 Bpa>keHHs,
L0 A03BONISE KOPUCTYBayeBi Bia4yBaTn cebe 4aCTMHOI BipTyasibHOro CBIiTY. BipTyanbHa
peanbHICTb BiAPI3HAETLCA Bif iHLWINX CXOXKUX KOHLLEMNUi, TaKUX K OMNOBHEHA peasbHIiCTb (AR)
Ta 3MiwaHa peanbHicTb (MR). B peanbHi 06'€KTU AOMOBHIOIOTLCA BipTyaJbHUMN eNneMeHTaMu,
AKi HaKNa4aloTbCA Ha HAaBKOJIMLLHIN CBIiT 3a A0OMNOMOro NPUCTPOIB, TakKNX K cMapTdoHN abo
crneuianbHi oKyapu. , Y CBOIO Yepry, MOEQHYE eNleMeHTH Ta VR, no3Bonsoo4m
KOPUCTYBa4eBi B3aEMOAIATA 3 BipTyasibHUMK 06'ekTaMu, AKi iHTerpoBaHi B peasibHUN CBIiT. binbLu
heTasNlbHO MO>XKHa npo4nTaTn y [1]. OCHOBHa BiAMIHHICTb BifL LMX TEXHONOTi NONAraE B
MOBHOMY 3aHYPEHHI KOpUCTyBaya B CTBOPEHE BipTyasibHe cepefoBULLEe, y AKOMY BiH MOXXe
pyxaTucsa, 4OCNiA>XKyBaTW Ta B3aEMOAisTN 3 06'eKTamMm Tak, Hibu Le peanbHicTb. Lle cTBOptoE
YHiKasbHUA [0CBIA, SKMA MOXXE BUKOPUCTOBYBATUCA B Pi3HMX cdepax, Bif irop Ta po3sar Ao
OCBIiTU Ta MeauuUuHW. IcTopia PO3BUTKY BipTyasibHOI peanbHOCTI ICTopis BipTyasibHOI peanbHOCTI
MNPOCTAraeTbCA Ha KislbKa AeCATUNITb | MOYNHAETHLCA We y cepenunHi 20-ro cToniTTa. Po3rnaHemo

KiflbKa KJII04OBMX MOMEHTIB B iCTOPIT po3BUTKY TexHosorii VR: 1960-Ti pokn: OAHMM 3 nepLumnx
nioHepiB y rany3i BipTyasbHOI peanbHocTi 6yB KiHeMaTorpadicT MopTOH Xennir, aAKuii CTBOPUB Y
1960 poui nepwnin NPOTOTMA NPUCTPOIO Nif Ha3BOK . Lle 6yB 6baraTtoceHcopHui
CUMYNATOP, AKUIA BiH Ha3BaB

[ 7| LinTuposaHnus: 0,01% id: 7

«TeaTpanbHuin [locsig»

(pnc.1.1.) wo 6yB 34aTHU NOBHICTIO OXOMUTW Ta NOPUHYTK FrAsgada y rpy inbmy 3a
[OMOMOrol CTEPEO3BYKY, BibpaLii Ta cTepeockonivyHux 306pakeHb, L0 CTBOPIOBaIN
iMMepcuBHUIM [OCBIA. [leTanbHiwe MoXXHa AizHaTuck y [2]. Puc.1.1. MpoToTrn NpuUCcTpoto nifg
Ha3Bol

n Lntuposanus: 0,01% id: 8
« »

1980-Ti poku: Mepwi NpakTU4HI cMCTeMN BipTyasibHOI peanbHOCTI 6ynn cTBopeHi B 80-x pokax
MWHYJIOro CTONITTA. B uen yac rnovasna BUKOPMUCTOBYBATW \VR-TeXHONOrIT ANA TPeHYBaHHSA
acTpoHaBsTiB (puc.1.2.). leTanbHiwe onncaHo y [3]. B uen e nepioa po3BMBaanChb nepLui
MPOTOTUMKY LLUOJIOMIB, PyKaBMYOK Ta AaT4uKiB pyxy. Pnc.1.2. IHTepakTuBHa pyKaBunyKa
Ta LWOJIOM BipTya/ibHOI peanbHOCTI 1990-Ti pokun: Y Len nepion KoMNaHii no4yanu
aKTUBHO iHBECTYBaTW B pO3p0bKYy KOMepUiHMX \VR-cncTeMm, afie BUCOKA BapTIiCTb TEXHOMONIN Ta
obmexxeHa ob64mncoBasbHa NOTYXXHICTb MPU3BENM A0 iX HEBEIMKOro nownpeHHs. 2000-Hi pokn:
3aBAsiKM PO3BUTKY rpadiyHMX npoLecopiB Ta KOMN'toTepPHOI TEXHONOr I, BipTyasibHa peasibHICTb
cTana G6iNbl AOCTYNHOW. 3'ABUNCS HOBI LLOJIOMU Ta KOHTPOEpPK, SKi Bynm cnpsiMoBaHi Ha
irpoBun pnHOK. 2010-Ti poku: 3 LbOro nepiony rnovasa CTPiMKO po3BMBATUCSA, 3aBAAKN NOABI
cy4acHux VR-WoNoMiB, Taknx K , Ta . TakoX 3'aBuancs iHwWi
iHHOBALLii, BKJItOYat04YM MOBiNbHI -piweHHs (Puc 1.3.), Taki Ak Ta
. Puc.1.3. NMpuknag mobinbHMX okynapis CbOroHi BipTyasibHa peasibHiCTb € O4HIEI0 3
HannNepCneKTMBHILWNX TEXHOOrIN, AKa 3HaX0OMNTb 3aCTOCYBaHHSA Y pPi3HMX cepax: Big po3sar
00 MeOuUMHN Ta OCBITU. TEXHOOriA NPOAOBXYE BAOCKOHANOBATUCA, CTato4m Bce BinbLu
OOCTYMHOIO Ta peasniCTUYHO ANA KOpUCTyBadiB. 1.1.2.TexHOoNoriyHi CKnafosi BipTyasnbHOI
peanbHOCTi TexHonorii, aKi 3abe3nevytoTb QYHKUIOHYBaHHSA BipTyanbHOi peanbHOCTI (VR), €
HaA3BMYaNHO CKAAAHMMU | CKNagaloTbCa 3 Pi3HUX KOMMOHEHTIB, SKi NpauloloTb pa3oM Ans
CTBOPEHHS iHTEPaKTUBHOIO Ta 3aXOrJIOHOro BipTyaslbHOrO cepefoBuLLLa A9 KOPUCTyBaya.
Binbw getanbHO MOXKHa NpoynTaTn y [4]. OCHOBHI CKNafoBi -CUCTEM BKJIlOYaloTh: Oucnnei
-loIoMiB: OCHOBHWUI €/IEMEHT CUCTEMN — ue ancnnen, BbyAOBaHUIA y LLOJIOM, AKUIA
3abe3neyye cTepeockoniyHe 306paXkeHHs Ta 403BOJISIE FpaBLo 6a4YNTU TPUBUMIPHUNA
BipTyasbHUIA CBIT. LLUoNOMKM 3a3BMYa BUKOPUCTOBYIOTb - BUCOKOSIKICHI AnCMel 3 BUCOKOH
PO3AiNbHOI 30aTHICTIO Ta WWBUAKOK 4YaCTOTOK OHOBJIEHHS, LWo6 3abe3neynT peanicCTU4HUi Ta
nJaBHUIN BidyanbHWU [OCBIA. BiacTexxeHHs pyxy: CNCTeMM BIACTEXEHHA PYXY KOHTPOIIOIOTL PyX
roJI0OBM Ta NO3ULI0 KOPUCTYBaYa, @ TaKOX PYyXM KOHTPOEPIB YM iHWMX MPUCTPOIB B3aEmogii. Lle
[03BOJIIE CUHXPOHI3yBaTW Aii KOPUCTYBaya 3 BipTyasibHUM CepenoBULLEM, CTBOPIOOYN ehekT
3aHypeHHs Ta 3abe3nevyoym NpUpPoaHMA JOCBIL B3aeEMoLii. KOHTponepun: KoHTposnepu cnyxaTb
3acobamMu B3a€EMOLIT KOPMUCTYBaYva 3 BipTyasibHUM CBITOM. BOHM MOXYTb B6yTu pisHMX chopMm — Big
PYYHMX TpeKepiB A0 cneLianizoBaHUX NPUCTPOIB Y POPMi pyKaBMHOK Y1 KOCTIOMIB. KOHTposiepu
003BONAIOTb KOPUCTYBAYeBi 34iNCHIOBATU Ail, TaKi AK 3aXONJIeHHS, pyx Ta MaHinynauis
o6'ekTamm y VR. O6pobka rpadiku: MNMpouecopn ans obpobkn rpadikm ( ) rpaloThb BUPIiLAAbHY
ponb y VR-cucTemMax, OCKiNnbK/ BOHM BiAMOBIAal0Tb 3a reHepauiio Ta peHAepUHr TpPUBMMIPHOr o
BipTyaJIbHOro cepefoBULLLA B PEXUMi peasibHOro Yyacy. MoTy>xHi rpadivHi npouecopun HeobxifHi
nns 3abesnevyeHHs BUCOKOI AKOCTi 306parkeHb, MAaBHOCTI Ta MiHiMi3aUii 3aTpMMoK y VR-00CBiAi.
Aypnio Ta 3ByKOBUM NPOCTip: PeanicTniHe aynio € BaXK/MBUM KOMMNOHEHTOM BipTyaJibHOI
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peanbHOCTI, OCKIiIbKN 3BYKOBUI NPOCTIp MiABULLYE CTYNiHb 3aHYpPeHHS. BUKOpUCTaHHSA
MPOCTOPOBOro ayAio AO3BOJIIE KOPUCTYBa4YaM YyTU 3BYKW Y Pi3HUX HanNpsMKax, BiANOBiAHO A0
IXHbOrO MOMIOXKEHHS y BipTyasibHOMY cepefoBuLi. Lli TeXHONOriYHi CKNnagosi B CyKYyMNHOCTI
CTBOpPIOKOTb AOCBIA MOBHOIO 3aHYPEHHS, [O3BOJIAIOYN KOPUCTYyBadYaM Big4yTu cebe 4acTuHolo
BipTYya/ibHOrO CBiTY Ta B3aEMOLIATY 3 HUM. [MOCTINHNI PO3BUTOK VR-TEXHOOri NpM3BOANTbL A0
BAOCKOHAJIEHHA LMX KOMMOHEHTIB, MiABULLYIOYN SKICTb Ta peaniCTUYHICTb BipTyaJilbHOro
pocsiny. MpuHumnm poboTtun VR-cuctem MpuHumnnm pobotn VR-cuctem 6asyoTbCa Ha ToMy, WO6
CTBOPUTUK peaniCTUYHUI Ta 3aXOro4Min A0CBIA KOPUCTYBaYya Yy BipTyaslbHOMY CepefoBuLLi.
ONs LOCATHEHHA LbOro BUKOPUCTOBYIOTLCA AEKislbka OCHOBHUX TEXHOOrIN Ta MeTO4IB:
CTepeockoniyHe 306pakeHHa: OAHMM 3 KII0HOBUX MPUHLMUNAIB poboTn VR-CMCTEM € CTBOPEHHSA
cTepeockoniyHoro 306pakeHHs, ke 3abe3nevye KOpMCTyBayeBi Bia4yTTa rAanbunu. Le
[OCAra€eTbCs 3aBAsKM nogadi pisHMX 306pakeHb 40 NiBOro Ta NPaBOro oka KOpUCTyBava yepes
aucnnen y WonoMmi. 3aBAsSKM LLbOMY BUHWKAE i/1103i51 TPUBMMIPHOIO MPOCTOPY, LLO [O3BOJISIE
KOPMCTYyBa4eBi Big4yTn cebe 4YacTMHO BipTyasibHOro cepefioBuLLa. TPEKIHT FOJIOBM Ta PYyXiB:
-CUCTEMUN BMKOPUCTOBYIOTb CrewuiasbHi CEHCOPU AN BIACTEXEHHSA MOJIOXKEHHSA Ta pyXxy
ronoBu KopucTyBayda. Lle 103BoNsAE CMHXPOHI3yBaTW 3MiHW BipTyaJibHOro cepefoBuLLa 3 pyxamm
rosioBu, CTBOpPIOOYN eheKT NPUPOAHOI iHTepakuii. AHaNorivyHi ceHcopu MoXXyTb ByTun
BUMKOPWUCTaHI N5 BiACTEXEHHSA pyXiB PyK Ta iHWNX YaCTWUH TiNa, WO A03BOJISE KOPUCTYBaYeEBI
B3a€EMOAIATW 3 BipTyasbHUM CBiTOM [5]. BiacTtexxeHHa nornafny: [eski cydacHi VR-cuctemn
MalTb MOXJ/IMBICTb BiACTEXEHHS NOrnaay KopuctyBada, Lo 003BOJISAE KOHTPOJIOBATY, KyAu
OVBUTbLCSA FpaBeLb, Ta aganTyBaTuy BipTyasbHe cepefoBuLLE BiAMNOBIAHO 40 NOro Ain. binbw
JeTanbHO onncaHo y [6]. MeToAmM CTBOPEHHSA BiAYYTTSA MPUCYTHOCTi: CTBOPEHHSA BigvyTTA
MPUCYTHOCTI € OOHMM 3 OCHOBHUX 3aBAaHb VR-cucteMm. Le nocsAraeTbCs WAAXoM NOEAHAHHSA
peanicTuyHMx 306pakeHb, 3ByKOBOr0 MPOCTOPY Ta iHLWMNX Big4yTTiB. BUKOpUCTaHHA
NPoOCTOPOBOro ayAio, BibpauinHMX NPUCTPOIB Ta iHWNX CEHCOPHUX TEXHOJOriN AonomMarae
nNigBMLMNTY piBEHb 3aHYPEHHSA Ta B3aEMOAIT y BipTyasibHOMY cepefoBuLli. JeTanbHiwe npo
BigYyTTA MPUCYTHOCTI Yy MO>XHa npo4nTaTn y [7]. KoHTposiepu Ta iHWIi 3acobu B3aemMogii:
KoHTponepu Ta iHWi NpUcTpoi B3aEMoAii, Taki AK cneuianbHi pykaBn4km abo KocTioMu,
[03BOJIAIOTH KOPUCTYBaY€eBi 3AINCHIOBATY Pi3HOMaHITHI Aii y BipTyanbHoMy cBiTi. Lli npucTtpoi
3abe3ne4yyoTb BUCOKUIA piBEHb TOYHOCTI Ta NPUPOAHOCTI Y B3aEMoLii 3 06'ekTamm Ta
cepefoBuLLEM Y Tpi. YCi Li NPpMHUXNM NPaLioloTb pa3oM, Wwob CTBOPUTU LiNICHWUIA LOCBIA
BipTyas/ibHOI peasibHOCTI, AKMN Habmxxae KopucTyBaYva 40 NMOBHOMO 3aHYPEHHS Y LNDPOBUIA CBIT.
3aBOsKN LM TEXHOJIOriAM cTae Bce Binbly peanicTUYHMM Ta AOCTYMHUM ON1S Pi3HUX chep
3acTocyBaHHA. 1.1.4. Cdepu 3aCTOCyBaHHA BipTyasibHOI peanbHOCTI BipTyanbHa peanbHicTb (VR)
Hapae 6e3/1i4 MOXKMBOCTEN Yy Pi3HUX rany3ax 3aBAsSKW CBOIM 30aTHOCTI CTBOPIOBATH
iHTEepPaKTMBHI Ta iIMMepcuBHI cepenosuLla. OCb KiflbKa KOHOBUX cdhep 3acTocyBaHHA VE: Irpn Ta
po3Baru: IrpoBa iHAYCTpPifA € O4HUM 3 HanbinbLMX CNoXMBaYiB VR-TexHonorin. \VR-irpum
[03BOJIAIOTH FPaBLAM MOBHICTIO 3aHYpPUTUCA B irpoBuiA npoLec, 3abesnevyoymn yHikaabHWA Ta
3axOonYnin AOCBIA. IFpy MOXKYTb OXOMIOBATW Pi3HOMAHITHI XXaHpW, BKJKOYato4m
NPUroAHNLUBKI, WyTepn, cuMmynaTopmn Ta 6araTo iHwmx. OcBiTa Ta HaBYaHHA: Moxe byTun
e(eKTNBHNM IHCTPYMEHTOM HaB4YaHHA, A03BONAIOYM CTyAEHTaM 3aHYPUTUCS B peasniCTUYHI
cepefoBuLLa Ta cuTyauii. Lle Bkatovae B cebe moaentoBaHHSA CKNaAHMX HayKOBUX Ta iCTOPUYHMX
noain, HaBYaHHSA NikapiB xipyprii, aBiauiiHi TpeHaxxepu Ta 6araTo iHWKUX NpukKNagis. MegnumHa
Ta 0XOpoHa 340poB'a: Y MeanumHi BUKOPUCTOBYETLCA A1 TPEHYBaHHSA Nikapis i MeacecTep,
npoBeAeHHA BipTyaslbHUX ONepauin, a Tako)X Tepanii Maui€HTIB 3 Pi3HMMM 3aXBOPOBAHHAMMU,
Takumm ak dobii abo nocTTpaBMaTUYHUI CTPECOBUIA po3nag. ApXiTeKTypa Ta Au3aliH:
Jornomarae apxiTektopam Ta Au3aiHepaM CTBOptoBaTK TPMBUMIpHI Modeni byadisesnb Ta
iHTep'epiB, LLLO LO3BOJISIE KJIEHTAM BipTyaJibHO NMPOry/STUCS NO NMPOEKTOBaHMX 06'ekTax nepes
noyYaTkom ByaiBHMLUTBA. IHXKeHepia Ta BUPoObHMLTBO: IHXKEeHepn MOXKYTb BUKOPUCTOBYBaTU
ONA MOAEsIOBaHHA Ta TECTYBaHHSA CKIaAHMX MalUMH Ta MexaHi3MiB y BipTyasibHOMY NpocTopi,
nepL Hi>XK po3noyaTn peasbHe BUPOOHMLTBO. Lle cnprs€e 3MeHLWEeHHIO BUTPaT Ta MPUCKOPEHHIO
iHHOBaUi. TpeHyBaHHSA Ta cMMynaLUin: BUKOPUCTOBYETbLCA AJ19 TPEHYBaHHSA NepcoHany B
pPi3HNX rany3sx, BKAOYa4YM BilCbKOBY, aBiauiliHy, MOXEXHY Ta NoNiuencbkKy cnyxoén.
BipTyanbHi cMMynaTopn A403BOAIOTL TPEHYBaTN HaBMYKK B 6e3nevyHoMy cepenoBuLLi,
BiATBOPIOIOYN peanbHi cuTyauii. Typu3M Ta NogopoxXi: BipTyanbHa peasibHICTb MOXXe A0MOMOrTHr
NOASM AOCNIAXKYBATW HOBI MiCLLA Ta NaaHyBaTW CBOi NOAOPOXKi, HAAAYN MOXK/IMBICTb
34iMCHIOBATW BipTYyasibHiI Typu NO BCbOMY CBiTY. PO3pobKa NpoToTuNiB Ta NpoayKLii:
BMKOPUCTOBYETbLCA O/19 CTBOPEHHSA Ta TeCTyBaHHSA NMPOTOTUNIB NPOAYKLi, WO AO03BONSAE
BUABNATU MOXX/IMBI HEAOJIKW Ta ONTUMI3yBaTW AN3alH We A0 BUrOTOBJIEHHS peasibHUX 3pas3kKiB.
Lli cchepm 3aCTOCYBaHHA AEMOHCTPYOTb BaraTorpaHHiCTb TeXHOMOTIT i i noTeHuian gna
PO3LLUMPEHHS MOXKJIMBOCTEN Y Pi3HNX rany3sax. BipTyanbHa peanbHiCTb MPOOOBXYE PO3BMBATUCA
Ta 3Haxo4MTb BCe HOBILWIi chepun 3acTocyBaHHA. Binbl AeTanbHO NPo chepn 3aCTOCYBaHHSA
onucaHo y [8]. 1.1.5. OCHOBHi NnepeBarn Ta HefO0JiKK BipTyasibHOI peanbHOCTi BipTyanbHa
peanbHiCTb HAaAA€ yHiKasbHi MOXJIMBOCTI A1 CTBOPEHHS 3aXOMNJI04YMX irpOBMX CepeloBULL,
OCBITHIX Nporpam Ta CMMyNsLUiin, a TaKoX BiAKPUBAE HOBi rOPN30HTK y BaraTbox raayssx, Wo Mu
po3rnsHynu suwle. OgHak, nopsa 3 6esnepevyHnMM nepesaramMmm, TEXHOOrISA TaKoX Mae€
neBHi 0BMe)XeHHA Ta BUKIUKK, AKi HeobXiAHO BpaxoByBaTU NMpu po3pobui Ta BUKOPUCTaHHI
[ojaTkiB. Y UbOMY NigNYHKTIi MU feTaflbHO PO3rssHEMO Ui acnekTun, wob HapgaTn BcebiyHmn
aHanis 3 TOYKM 30py KOpPUCTyBa4va Ta po3pobHuka. MNepeBarun VR-TexHOAorin: IMMepcMBHUN
[ocsia: [03BOJIAE KOPUCTYBa4YaM MOBHICTIO 3aHYPUTUCA Y BipTyanbHUIA CBIT, 3abe3neyvyoyn
peanicTMY4HUN AOCBIA, AKNN HEMOXXIMBO BiATBOPUTW 3a AOMOMOIrol0 TpPaauUinHuX 3acobis.
MokpawieHa Bi3yanisauis: 3aBAAKM MOXXJNBOCTAM TPUBUMIPHOI rpadikn Ta iHTEPaKTUBHUX
cepenoBsuL, Hada€ yHiKasbHi MOXANBOCTI A4 Bi3yanisauii cknagHux 06'eKTiB, NPOEKTIB Ta
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npouecis. HaB4aHHA Ta TpeHyBaHHS: [O3BOJISE MOJeNoBaTW peasibHi cnTyauii, o pobutb
HaB4YaHHSA 6inbll epeKTUBHMM Ta uikaBuM. Lle 0cobnnBo KOPUCHO y Taknx cepax, aK
MeAuumMHa, aBialis, iHXXeHepis Ta BiNCbKoBa crnpasa. Po3WMpeHHs TBOPYUX MOXMBOCTeN: Ons
MWUTLUIB Ta An3anHepis BiAKPUBAE HOBi MOXJINBOCTi ANS CTBOPEHHSA iIHHOBALINHUX NPOEKTIB,
BUKOPMCTOBYIOYN TPMBMMIpHE CepefoBMLLE AJ19 TBOPYOro BUpParKeHHSA. IHTepakTUBHICTb Ta
B3aEMOAiA: Hafla€ KOpMCTYBayYaM MOXJIMBICTb B3aEMOLIATY 3 BipTyasbHUMK 06'ekTaMu Ta
cepenoBMLLEM 3@ JOMOMOrO KOHTPOIEPIB Ta iHWNX NPUCTPOIB, L0 CTBOPIOE iIHTEPAKTUBHUN Ta
3axonno4nn gocsia. Heponikn VR-TexHonorin: Kibepbesneka: Ak i 6yab-aka iHWa TexHosorig,
-CMCTEeMUN MOXXYTb ByTn Bpa3imBmMMun Ao KibepaTak. 3JOBMUCHUKN MOXYTb OTPUMaTK AOCTYnN
00 NPUCTPOIB KOPUCTYBAYIB Ta iXHIX AaHWX, LLO CTBOPIE PU3NK ANA KOHPIAEHUINHOCTI Ta
6e3nekun. Mpobnemun 3 KOHGIAEHLINHICTIO: VR-TEXHONOrT MOXXYTb 36MpaTn 3HaYHY KiNbKiCTb
OaHNX NPO KOPMCTyBaYa, BKJlOYao4M NOro pyxu Ta noBeaiHky. Lle nigHiMae nnTaHHA Wwono
3axmMcTy 0cobuncToi iHopMauii Ta ii BUKopucTaHHA. CouianbHi acnekTn: HagMipHe BUKOPUCTaHHA
MO>Ke Mpu3BecTun A0 i3074Lii KOpUCTyBaYiB Bif, peasibHOro CBiTy, @ TakKoX BMJINBATK Ha IXHE
ncuxivyHe Ta isnyHe 340p0B'A. BapTicTb Ta OCTYNHICTb: Bucoki BuTpaTn Ha obnagHaHHSA Ta
obMeXxeHa [OCTYNHICTb VR-MPUCTPOIB MOXXYTb CTPMMYBATMK NOLUMPEHHA TEXHONOTIT cepen
LUMPOKOro KoJla KopucTyBayiB. TexHonorivyHi obmexxeHHs: MNMonpwu 3HavHUM nporpec, \VR-
TEXHOJI0r il BCe LLie CTMKATbCA 3 HA3KOI0 06MeXeHb, Taknx K 3aTpUMKa 306pakeHHs,
BiACYTHICTb peasnicTMYHOro 3BOPOTHOIO 3B'A3KY Ta obMe)KeHa po3ainbHa 34aTHICTL Ancnneis.
OT>Ke ui nepeBaru Ta BUKJNKN NOKa3yoTb, WO € HaA3BMYaNHO NepcrneKTMBHOK TEXHOJIOTIE
3 BEJ/IMKNM NOTEHLiasIoM, O4HaK il PO3BUTOK CYNMPOBOLAXKYETbCA HU3KOIO TPYLHOLLIB, AKi
MOXHa npountaTtn y [9]. 1.1.6. ETNYHI Ta couianbHi acnekTn BipTyasbHOI peasibHOCTI
BipTyanbHa peanbHicTb (VR) AK HOBITHS TEXHOJOriA BigKpmnBae 6e3i4y MOXXNMBOCTEN AN
KOPMCTYyBayiB, NpoTe, BUXOAA4YN 3 aHaNi3y il nepeBar Ta He4ONiKiB - BOHa TaKOXX CTaBUTb Nepes
HaMW N HU3KY €TUYHMX Ta CouiaNbHUX NMUTaHb, AKi HeOOXiAHO BpaxoByBaTW AN 3abe3neyvyeHHs
6e3ne4yHoro Ta eTU4YHOro BUKOpMcTaHHA VR, Po3rnaHemMo ui acnekTn okpemo: KoHdiAeHUINHICTb
paHux: O4HUM i3 HaMBa)KIMBILLMX NUTaHb y cdepi € 3aXUCT KOHDiAEHUINHOCTI KOPMUCTYyBaYiB.
-cuctemu 36mpatoTe 6araTo AaHUX NPO KOPMUCTYBaYiB, BKOYAKOYM iXHi pyXu, MOBEAIHKY Ta
HaBiTb MCMXONOTiYHI peakLii. 3abe3nevyeHHs 3aXUCTY UUX OaHUX Ta HEAOMYLEHHSA iX
3/10BXKUBAHHSA € MPIOPUTETHUM 3aBAaHHAM. BNanB Ha NCMXONOriYHUIN CTaH: 3aHYPEHHSA Y
BipTyasibHi CBITU MOXXe BNJNBATK Ha MCUXONOMiYHUI CTaH KOpUCTyBaYiB. [leski KopncTyBaui
MOXXYTb Bif4yBaTV fe30pieHTaLUilo abo TPMBOXKHICTL Nif Yac TpuBasioro nepebyBaHHa y \VR-
cepepnoBuLi. oOCNiAXKEHHSA TaKo)X BKa3yloTb Ha MOXXJINBUI 3B'A30K MiXK HagMipHUM
BUKOPUCTaHHAM Ta npobnemamu 3i 340pOB'AM, TaKUMU K BECTUBYNAPHI NOPYLLEHHS.
MaHinynsauia ceigomicTio: BiAAKPUBAE MOXKJIMBOCTI 419 CTBOPEHHS BMCOKO peasniCTUYHUX Ta
NepeKoHNNBMX BipTyasibHUX CepefoBuLL, AKi MOXYTb BNANBATU Ha CIPUAHATTSA peasibHOCTI
KopuCcTyBavamu. Lle CTaBUTb NUTaHHS LWOAO MOXKJNBOCTI MaHinynauii ceigomictio, ocobnmneo y
BUNagKax, Konm BUKOPUCTOBYETLCA A PO3BaXkaJibHUX, PeKSlaMHMX abo nponaraHANCTCbKUX
uinen. CouianbHa isonauif: HagMmipHe BUKOPUCTaHHSA MO>XKe MPU3BOAUNTUN A0 COoUianbHOI
i3014Uii, OCKiNbKN KOPMUCTYBaYi NPoBOAATL Bifiblue Yacy y BipTyaslbHOMY CEPEAOBULLI, HiIXK Y
B3a€EMOAIi 3 iIHWMMK NOAbMIY Y peanbHOMY CBITi. Lie Mo)xe BnanBaTy Ha couiasbHi HaBMYKK Ta
eMouiiHe 300poB'a. loCTYNHICTb Ta iHKO3MBHICTb: PO3p0bHUKK VE-cuctem MatoTb
BPaXxOBYBaTW iHK/IO3UBHICTb Ta AOCTYMNHICTb AN BCiIX KOPUCTYBaYiB, BKJO4ao4m ocib 3
obmMexxeHnMKn MoxknusocTaMU. Lle nepenbayvae cTBopeHHs \/R-00CBiAY, KU BPaXOBYE Pi3Hi
noTpebu Ta 06MeXXeHHA KOPMUCTyBaYiB. PO3yMiHHA Ta BMPILLEHHSA LNX eTUYHUX Ta coLiallbHUX
aCMNeKTIiB € Ba)KJIMBMM KPOKOM [0 BignoBiganbHOro Ta 6e3ne4yHoro BUKOpUcTaHHA \VR-
TEXHOJOriN. 1K pO3pOBbHUKN, TaK i KOPUCTYBaYi MOBUHHI MaTW YiTKi OPIEHTMPN LLOJO ETUYHOTO

BUKOpMCTaHHA VR, wob MakcnmizyBaTK il mepeBaru Ta MiHiMi3yBaTu MOXJIUBI PU3NKN.
[OeTanbHiwe npo ue MoxkHa npoyntatn y [10, 11]. TeXHI4YHI XapaKTepUCTUKM Ta MOXXJIMBOCTI \V/R-
LosIoMy -LoJsioMmn € BaXKJINBMM NpefCcTaBHUKOM Cy4aCHOI TEXHOMOr i

BipTyasbHOI peasnbHOCTI. i npucTpoi BiANoBiAatoTb BUCOKMM CTaHOApTaM Ta BOJIOAIOTL paaoM
XapaKTepUCTUK, Wo pobnaTe ix npusabanesmMn ons KOpUCTyBaYiB Ta PO3POOHUKIB irpoBux
nofaTkiB. Po3rnsHeMo TexHiYHi XxapakTepucTuky \VR-LoA0MIB Ha NpUKAaAi Wonomy
2: Ancnnei 3 BUCOKOIO PO3AiNIbHOI 34aTHICTIO: 2 oCHaweHun PK-gucnneem 3
pO3A4inbHOM 3AaTHICTI0O 1832x1920 nikceniB Ha KoXKHe 0KO, Lo 3abe3nevye aKkicHe Ta
peanicTnyHe 306pakeHHs y BipTyasibHOMY cepenoBuLli. 3MiHHa YacToTa oHoBJIeHHst 60/120 u;:
Brcoka 4acToTa OHOBNEHHSA A03BOJISE MJIaBHO BiATBOPIOBAaTY 306parkKeHHs, L0 € BaXXKJMBUM A5
3abe3nevyeHHA KOMOPTHOro KOPUCTYBaHHSA Ta 3anobiraHHA Big4YyTTIO FOJI0OBHOrO obepTaHHS.
BbynoBaHa cuctema BiACNiAKOBYBaHHS pyXiB: 2 BMKOPUCTOBYE CUCTEMY
ON5 BiACNiAKOBYBaAHHA pyXiB KOpucTyBada. Lis cuctema Bkovae B cebe BbyaoBaHi

KamMepu Ta AaT4YUKWM, WO A03BOJSAIOTL TOYHO BM3HAYaTy NO3ULIIO Ta PyXu rpaBLs y npocTopi 6e3
HeobXiAHOCTI BUKOPUCTAHHSA 30BHILLHIX CEHCOpPIB 41 6a3nCcHNX CTaHLUIn. KoHTponepun

-LLIOJIOM MOCTaBJIETLCA 3 ABOMa KOHTpOJsiepamMm , AIKi BipobpaxkatoTbCa y
BipTyasibHOMY NPOCTOPi Ta A03BOJISIOTb KOPMUCTYBavYaM B3aEMOAIATH 3 06'ekTamMm Ta
cepefoBMLLEM Y rpi. 3ByKOBa CMCTEMa 3 TPUBUMIpHUM 3ByKOM: BéyaoBaHa 3BykoBa cuctema

2 3abe3nevye TPUBUMIPHUI 3BYK, LLO [O3BOJIE KOPUCTYBa4aM BigvyBaTu
MPOCTOPOBMIA 3BYKOBUI epeKT y BipTyasbHOMY cepenosuLi. MNpouecop
2: 3aBAsKuM B6ygoBaHOMY npouecopy 2, 2 Ma€ focTaTHIo
obyncntoBasbHy MOTYXXHICTb AN 06pobkn rpadiky Ta AaHWMX B peasibHOMY 4aci, WO A03BOJIAE
3anyckaTu irpm Ta 404aTKN BUCOKOI AKOCTi 6e3 3aTpuMokK. Lli TexHiYHi xapakTepucTumukn pobnatb
-LUOJIOM 2 NpuBabnneMM BU6OPOM A1 KOPUCTYBAYIB, AKi LUYKAOTb SAKICHUIA

iMepCinHUI [OCBIA Yy BipTyasibHIN peanbHOCTI, @ TakoX A8 PpOo3pOobHUKIB irpOBUX AOAATKIB, AKi
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X04YyTb CTBOPIOBATU KOHTEHT A4 Ui€i nnaTtdopmun. [leTanbHi XapaKTEPUCTUKN ONUCAHI Ha CanTun
BUpo6HuKa [12]. OcobnmBocTi po3pobku irpoBMX A0[ATKIB AN BipTyasibHOI peasibHOCTI 3arabHi
npuHUNNun po3pobkn VE-irop Po3pobka -irop nepepnbavae CTBOPEHHSA iIrpOBOro cepenoBuLLa,
AKe 0O03BOJIAE KOPUCTYBa4YaM 3aHYPUTUCS Y BipTyasibHUIA CBIT Ta B3AaEMOLIATU 3 HUM
MaKCMMaJsibHO NPUPOAHO Ta iHTYITUBHO. ICHYIOTb KiflbKa NPUHLUMNIB, SKNX HEobXiAHO
DoTpuMyBaTuCS Ons 3abe3neyeHHs skicHoro \VR-goceigy: PeanicTuyHe cepenosuLle: Ba>knmeo
CTBOPUTM BipTYyabHi CBITW, SKi BUrN1S4atl0Thb | MOBOAATHLCS peanicTu4Ho. Lle cTocyeTbcs He
TiNbKKU rpadikn, a N isnYHNUX 3aKOHIB, OCBIT/IEHHS, TEKCTYP Ta 3BYKOBOro Cyrnposogy. Yum
6inblw peanicTmiHnM Byne cepenosuLle, TUM BiNbLL NEPEKOHJIMBUM i 3aHYPIOOYNM CTaHe LOCBIg
KOpUCTyBauiB. [pupoaHnin B3aEMO3B'A30K: B3aemoaia KopucTyBayda 3 BipTyasibHUM
cepepoBuLLeM Ma€ ByTn MakCUMasbHO NPUPOAHOIO Ta iHTYITUBHOIO. Lle BoCAraeTbCs WASXOM
BUKOPMCTAHHA KOHTPOJIEPIB Ta iHWNX MPUCTPOIB BBEAEHHS, SIKi BiATBOPIOIOTL pyxu Ta aii
KOPUCTYBava y peasibHOMY 4aci. IHTepaKTUBHICTb: \VE-irpy NMOBUHHI NPOMOHYBaTW iHTEPaKTUBHUI
0OCBIfl, WO AO03BOJISIE KOPMUCTYBa4YaM B3aEMOAIATU 3 06'ekTamMu, MepcoHa)kaMu Ta cepefoBULLEM.
IHTEPaKTMBHICTb MOXXe BKJIl0MaTU MOXMBICTb MaHinynoBaTn 06'ekTamMn, cninkyBaTUCs 3 ,
BUKOHYBaTMV 3aBAaHHS Ta po3ragyBaTu rojIOBOJIOMKU. 3aHYPEHHA Y rpy: BaxkinmBMM acnekTom

-irop € 3abe3neyeHHsa NOBHOI0 3aHYPEHHS KOPUCTYBaYa y BipTyaJibHUI CBIT. Lle BKOYaE He
TiNbKW Bi3yaNbHi Ta 3BYKOBi eheKTn, ane 1 Big4yTTsa MPUCYTHOCTI, KON KOPUCTYBaY MOBHICTIO
Bi4BOJIKAETHLCA Bii peasibHOro CBiTY Ta 30CepPeaXXYETLCA Ha BipTyasbHOMY. 36anaHCcoBaHUN
KOHTEeHT: PO3p06HUKM NoBUHHI 3a6e3neynTun 36anaHCOBaHNN KOHTEHT, Wwob He
rnepeBaHTa>KyBaTW KOPUCTYBa4iB CEHCOPHMMW Ta KOFHITUBHMMW CTUMYJiB. 36anaHcoBaHWi
KOHTeHT 3abe3neyvye KOMpOpTHMIA Ta B6e3nevyHnin AOCBiO KOpUCTyBayaM. [MnaBHICTb Ta
NMPOAYKTUBHICTb: MnaBHICTb rpadikn Ta 3BYKYy, @ TaKOXK BUCOKa MPOAYKTUBHICTb rpu €
BaXXNMBUMMK Ansa 3abesneyveHHs npnemHoro \VR-gocsiay. byab-aki 3aTpumMkun abo 360i B poboTi
CUCTEMN MOXKYTb HEFraTUBHO BMJIMHYTU Ha 3aHYPEHHA KOPUCTyBaYiB. JOTPUMaHHA LnX
MPUHLWNIB € Ba)KJIMBMM ANA yCMilWHOI po3pobkun \VR-irop. BpaxyBaHHs ocobnmsocTen \VR-
TEeXHOJIori A03BOANTL CTBOpPtoBaTU Binbl Npneabnunsi Ta iHTEPaKTUBHI irpoBi [OCBIAN, L0
3ay4aTUMyTb KOPUCTYBaYiB Ta BiAKPMBATUMYTb HOBiI MOXXJIMBOCTiI AN PO3BUTKY irpoBOI
iHoyCTpil. JeTanbHiwe npo nponunnu po3pobku VE-irop onucaHo y [13]. FrenmaunsanH ons
FemmaunsanH y VE-irpax 3Ha4yHO BiAPI3HAETLCA Bif TPAaAULINHUX IrPOBUX MigxXon4iB, OCKiNIbKN BiH
noBMHeH 3abe3neyvyyBaTu MakCUMaJibHY 3aHYPEHICTb | B3aEMOLI0 KOPUCTYBAYiB i3 BipTyasibHUM
CBiTOM. KinbKa KJ/1Il04OBMX acrMeKTiB renmMman3sanHy ans BKJIIOYaOTh: JIOFi4YHUI Ta iHTYITMBHNN
iHTepdenc: Po3pobka iHTepdeliciB ons Ma€ BinbyBaTunCA 3 ypaxyBaHHAM ocobnnBocTemn
BipTya/ibHOr0 cepefioBuLLa Ta NOro BNAMBY Ha KOPUCTYBaYiB. IHTepdenc nosmnHeH byTu
MiHIMaNiCTUYHUM, 3PO3YMIINM i NOTIYHNM, YHUKAIOUYM NepeBaHTa)>KeHHS KOPUCTYBaYiB 3aiBUMU
enemMeHTaMn. Bncoka fKicTb Bisyanizauii: BisyasbHi enemMeHTN BifirpatoTb Ba)KNBY pPOJib Y
3abe3neyYeHHi NepeKoHANBOro Ta 3axonJto4oro VR-gocsigy. PO3pobHMKM MaloTb NPUAINATU
ocobnuBy yBary getanisauii Ta peanicTUYHOCTI BisyasizaLii, BAKOPUCTOBYIOYM CyYacHi
TEeXHOJOrii peHAepiHry, TEKCTYpPYyBaHHS Ta OCBIT/NIeHHS. IHTepakTMBHI MexaHiku: FenmansanH y

Ma€ BpaxoByBaTU iIHTEPAKTMBHICTb KOPMUCTYBaYiB i3 BipTyasisHUM CBiTOM. PO3p0bHUKM
MOBMHHI pO3p0bNATH MeXaHikn rpu, ki 4O3BONAIOTL KOPUCTYBa4YaM aKTMBHO B3aEMOLIATH 3
06'eKTaMu Ta NepcoHa)kaMu BipTyasibHOro CBIiTY, HaNpuKAag, 3a 4ONOMOro MaHinynauii
o6'ekTamu, Lin, xxecTiB Ta pyxiB. CueHapii Ta HapaTuB: Po3pobka cueHapiiB Ta HapaTuBy B VR~
irpax Mmae 6yTn cnpsimoBaHa Ha 3abe3ne4yeHHs 3axonJo4Yoro Ta B3aEMOMNOB'A3aHOro AOCBIAY.
Lle BKIOYA€E CTBOPEHHS LiKaBUX ICTOPIN, CIOXXETHUX JiHIN Ta NepCoHaxiB, fAKi 3any4atoTb
KOPWUCTYBa4iB Ta CMOHYKaloTb iX AOCAiIAXKYBaTW BipTyalbHW CBIT. [lOCTynoBe HaBYaHHA Ta
nigkasku: Y VR-irpax KOpncTtyBadi MOXXYTb Bif4yBaTW CKIAAHOLLI 3 OPIEHTYBaHHAM Y
BipTyaJibHOMY cepefoBuLLi. TOMy Ba)k1MBo 3abe3neynTn NocTyrnoBe HaBYaHHA Ta HagaHHA
nigkasok, Wwob KopMcTyBadi MOrauv WBMAKO afanTyBaTUCA 4O HOBOrO cepefoBuLLa Ta MexaHik
rpu. 3BOPOTHUI 3B'A30K Ta iIHPOPMATUBHICTb: Peakuii rpn Ha Aii KopucTyBa4va, 3BOPOTHUN
3B'A30K Ta iHPOPMATMBHICTb BiAirpaloTb BaXKAuBY posib y VR-irpax. PO3po6bHMKN MOBUHHI
3abe3ne4ynTn YiTKe Ta CBOEYaACHE HafaHHS iHopMaLii KopucTyBadaM NpPo CTaH rpu, ix 4ii Ta
nporpec. MoBara no isionoriyHnx obmexxeHb: Ba>knneo BpaxoByBaTh (i3ioNoriyHi o0bMexxeHHs
KOPMCTYBaYiB, HaNpuKaag, yHUKaTu pyxiB Ta ePeKTiB, AKi MOXXYTb BUKIMKATK HYAOTY abo
3anamMopo4eHHs. Po3pobHUKN NoBUHHI A6aTu Npo KomMopT KopucTyBadiB. lenmansanH ons \V/R-
irOp € BaXK/IMBMM KOMMOHEHTOM pPO3p0obKKN, OCKiNbkK 3abe3nevye KOpucTyBa4aM MakCMManbHO
3aXONJIIYMIA | NPUPOAHNA [OCBIA Y BipTyasbHOMY cepefoBuLui. Miaxia 4o renmansannHy
MoBMHeH ByTuN peTenbHO NPOAYMaHUM, BPaxoBykoumn BCi 0cobnnBocTi \VR-TexHonorii, wob
CTBOPUTM yCNiWHY Ta NnpmBabaney rpy. MiHimi3auia pyu3nky HyaoTy Ta 3anaMoOpPOYeHHS
Po3pobHuku VR-irop MaloTb BpaxoByBaTu 6e3neky Ta KOMQOPT KOPMUCTYBayiB Mif 4ac CTBOPEHHSA
irpoBMX NPOAYKTIB ANA BipTyasbHOI peanbHOCTI. Baxknneo nam'ataTy, wo VR-cepefoBuLLE MOXE
npu3BecTn A0 Pi3HUX i3ioNoriYHNX peakLUin, BKIOYa4YM Hy 40Ty, 3aNaMOPOYEHHS, FOJIOBHUN
6inb abo Tak 3BaHUN

n LwnTtnposaHus: 0,01% id: 9

-CUHZpoM".

0N 3MEeHLeHHS HEeNPUEMHMX BiSYYTTIB Nif Yac BUKOPUCTAHHA VE, Ciif YHUKATK Pi3KKUX 3MiH
nepcnekTueK, pyxy kamepu abo Tpmsanux nepiognis 6e3 ikcoBaHoi To4KkKM 30py. BapTo
niaTpuMyBaTW NAABHUN Pyx Kamepw i 3abe3neynTn cTabinbHUN 30pOBUIA KOHTAKT. TOMy nig Yac
po3pobkun VR-irop HeobxifnHO BpaxoByBaTW Taki acnekTn: ONTuMizaLis iHTepdency Ta
ynpaBniHHA: BaXknmBo po3pobunTin iHTYITUBHO 3p0O3yMinnnm iHTepdgenc, akun He byae BigBonikatu
KOPUCTYyBaYiB abo yCcKagHOBaTK iX B3AaEMOAII0 3 rpoto. YnpasaiHHA Ma€ 6yTu NpocTuM Ta
3p03yMinnM, Wwob KopncTyBadi He Maan TPYLHOLWWIB 3 BAKOHAHHAM HeobXiaHNX ain.
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KoM@OopTHICTb Ta HanawTyBaHHA rpu: PO3pobHUKN MOBUHHI HaAaTU MOXKJIMBICTb KOPUCTYBavyaMm
HafnawTyBaTW irPOBMIA AOCBIA BiANOBIAHO A0 CBOIX NOTpeb Ta MOXKAMBOCTEN. Lle MoXxe BK/oYaTH
HaflalWTyBaHHA ACKPaBOCTi, KOHTPACTHOCTI, 3BYKY Ta iHWNX NapaMeTpiB ANS NiABULLEHHS
KOMGOPTY KOPUCTYBaYiB. BpaxyBaHHA iHAMBIAYaNnbHNX (i3ionoriyHnx ocobnmsocTen:
KopucTyBadi MOXXyTb MaTu pi3Hi izionoriyHi oco6amBoCTi, TOMy BaxJnMBo 3abesneynTun
iHOMBIAYasbHI HaNaWTYBaHHA rpy An8 NiABULWEHHS IXHBOro KomgopTy. Hanpuknag,
peryioBaHHS WBUAKOCTI rpy abo 3MiHa nepcnekTnsBn. PekomMmeHaauii Wwoao vacy rpu:
Po3p0obHMKN MOXYTb HagaTu peKoMeHaalii Woao onTuMasibHOi TPMBANOCTI ceaHcy rpu, wob
YHUKHYTW NepeBaHTaXeHHSA KOPUCTYBa4iB Ta 3MEHLUNTUN PU3MK MOABU HEraTMBHUX eDeKTIB Big,
TpmBasoro BukopucTaHHsa V. 3abesnedyeHHs 6e3nekn Ta KOMGPOPTHOCTI KOpUCTYBaYiB y \VR-
irpax € Ba>kJIMBUM €JIEMEHTOM PO3p0obKU, KU CNPUAE MO3UTUBHOMY OOCBiAY KOPMUCTYBaYiB Ta
niABULLYE AKICTb rpu. BpaxyBaHHA LNX acnekTiB 4ONOMOXe cCTBOpUTK VR-rpy, aka byae 3pyyHa
Ta 6e3neyHa ANAa pPi3HMX KaTeropin KopmucTysBadiB. MNpo Te 9K YyHUKATUN KOPUCTYBavam
3aK0JINCYBaHHS, Ta Wo pobuTn po3pobHukKam, AN HeJOMNYLLEHHS

n LntuposaHus: 0,03% id: 10
«CUHOPOMY-  », - onucaHo y [14]

Po3pobka iHTepaKTMBHOIro KOHTEHTY Po3pobka iHTEPaKTUBHOIO KOHTEHTY y VR-irpax €
KJII04OBUM e/leMeHTOM, OCKiJIbKM A03BOJISE KOPUCTYBa4YaM B3aEMOAIATY 3 BipTyasibHUM
cepefoBULLEM Ta NOro efleMeHTaMu, Wo 3abesnedye 6inbll 3axXONO0YNIA Ta peaniCTUYHNA
pocsif. Le moxe Bkato4aTu: IHTepakTUBHI 06'ekTn: O6'eKTM y rpi NOBMHHI ByTn B3aeEMoAinHumMu,
[03BONATUN KOpUCTyBa4vaM nigbupatu, nepemiwysaTt abo maHinynoBaTn HUMK. Lle moxe 6yTu
peanizoBaHO Yepes pi3HOMaHITHI MexaHi3Mn BBeAEHHSA, TaKi K KOHTpoJsiepn abo iHLWi NpncTpoi,
L0 BiACTEXYIOTb PYyXn KOpuUcTyBaya. BipTyanbHi nepcoHaxi ( ): Po3pobka , 3 AKUMU
KOPUCTYBa4i MOXKYTb B3aEMOAIATY, AOLAAE PiBHA CKNAAHOCTI Ta 3aHYPEHHA B rpy. MOXYTb
BWKOHYBaTM Pi3Hi poni, HaNpuknaa, CynpoBoA )XyBaTu rpaBLs, Hanagatyh abo HagaBaTn
iHpopMauito Ta 3aBaaHHA. CueHapii Ta nogii: IHTepakTMBHI CLeHapii Ta NoAii gonoMaratoTb
nigTpMyBaTKW iIHTEpeC KOPUCTYBaYiB A0 Fpu Ta OO3BOAAIOTb IM BNANMBATU Ha PO3BUTOK CIOXKETY.
Lle moxxe B6yTn JOCATHYTO LUASXOM HafaHHA KOPUCTYyBa4yaM MOXXJIMBOCTI MPUIAMaTK PilleHHA Ta
pearyBaTu Ha pi3Hi cuTyauii. OnHamivyHe cepeposue: CTBOPEHHA AMHAMIYHOIMo cepenoBuLla,
fKe pearye Ha Aii KopucTyBa4a, NiABULLYE piBeHb B3aEMOLIi Ta 3aHypeHHsa y rpy. Hanpuknag,
3MiHa noroawu, Yacy nobu abo B3aEMoLisi 3 0TOYEHHSAM MOXXYTb HagaTu rpi 6inbll peanicTUYHUA
BUrNA4. [0N0BOIOMKIN Ta 3aBAaHHA: [lofaBaHHA iIHTEPaKTMBHMX FOJIOBOJIOMOK Ta 3aBAaHb MOXe
CTUMYNIOBATN KOPUCTYBaYiB A0 AOC/IAXEHHA CBITY rpn Ta B3aeMogii 3 pi3HMMKM 06'ekTamu Ta
MexaHikaMun. I[HTepaKTUBHUI KOHTEHT [03BOJIAE KOPUCTYBa4YaM 3aHypOBaTUCS Y py,
B3aEMOAIATK 3 06'ekTamu, Ta cueHapisgmMun, wo 3abesneyye 3ax0onJOYNA | peanicTUuYHun
[ocBif. BpaxyBaHHSA Unx ocobnmBocTel Nig 4ac po3pobkum VE-irop € K/lo4emM A0 CTBOPEHHS
yCRiWHNX MPOeKTIiB, AKi 6yayTb 3any4aTn Ta yTpMMyBaTu rpasLis. Npo ue, Ta 6araTo iHWnx
Ba>XJ/IMBUX MOMEHTIB A1 CTBOPEHHS iHTEPaKTMBHOro VR-KOHTEHTY MOXXHa npoyutaTtn y [15].
MeToaun B3aEMOLii KOPUCTYBaYva 3 iFPOBUM CepefoBULLEM Y BipTyanbHa peanbHicTb (VR)
BiAKPMBAE LUNPOKiI MOXNMBOCTI ANS iIHTEPaKTMBHOI B3aEMOAIT KOPUCTYBa4a 3 irpoBuM
cepegnoBuLeM. B po3pobui irpoBux gopaTkis o BUKOPUCTOBYIOTbLCA Pi3HOMaHITHI MeToAN
B3a€EMOAIi, Wwo pobnaTb rpy 6inbLy iMepcCinHO Ta 3aX0onoyoto. POKM focnigXeHb CTBOPMAN
6e3niy meToniB B3aemModii ans , i Ui MeToan NigTPUMYIOTb Taki TUNK LI AK: NepecyBaHHS,
BUBip Ta MaHinynauia. JeTanbHiwe y [16]. [laBaiTe po3rnsgHEMO AEAKi 3 HANMNOLWMNPEHILLNX
MeToAiB B3aemogii y VR: KoHTponepu pyxy: KOHTposiepu pyxy, ki CynpoBOAXYOTbCA V-
LIOJIOMaMu, L03BOAIOTb KOPUCTYBa4yaM B3aEMOAIATY 3 06'ekTaMm y BipTyasibHOMY CcepenoBULLL
3a L OMNOMOrol peasibHMX pPyxiB. BOHN MOXXYTb BUKOPUCTOBYBATUCS AN B3aEmMogii 3 06'ekTamu,
rnepeMillleHHs rpaBus Ta BUKOHAHHSA Pi3HOMaHITHUX 4in. XXecTn Ta Mimika: Jeski irpu gnsa
BUKOPMCTOBYIOTb XKECTU Ta MiMiKy 0611445 KOpUCTyBaya AN ynpaBniHHA rpoto abo B3aemogii 3
nepcoHa>kamu. Lle ponae peanicTn4HoOCTI Ta rAnMbuHN o B3aEMOLii y BipTyasibHOMY CBITi.
Fonocosi koMaHau: OkpeMi VE-irpy NigTpMMyIOTb BBEAEHHS KOMaHA 3a JOMNOMOroK rosocy.
KopuctyBay Mo>XKe BUKOPUCTOBYBATU FOJIOCOBI KOMaHAN ANS KepyBaHHA MepCcoHa)keM, akTuBaLlii
creuianbHUX BMiHb abo B3aEMoAii 3 HABKOMMLLHIM cepefoBuLLeM. TeXHOOriA BiACiAKOBYBaHHS
pyxiB: Cnctemu BiACNiAKOBYBaHHSA PyXiB, Taki SK , BAKOPUCTOBYIOTb KaMepu Ta
CeHcopw Ansa BiACNiIAKOBYBaHHSA PyXiB KOpMCTyBa4va y npocTopi. Lle no3BoNsiE peanizyBaTu
B3aEMOAII0 KOpUCTyBaya 3 06'eKTamMu y BipTyasbHOMY CepefoBULLI 3a AOMNOMOro PyXiB Tina.
TakTAbHI Big4yTTA: [eski VR-irpu BUKOPUCTOBYIOTb TaKTUJbHI BiA4yTTS, Taki Ak Bibpauis
KOHTpoJsiepiB abo BibpauirHi o6oau, Wo HajaoTb FpaBueBi i3nYHI Big4yTTa B3aeEMogaii 3
o06'ekTamu y BipTyasibHOMY CBiTi. Pa30M 3 nepeBaraMm KOXKHOIro MeToA4y, iCHYIOTb i NeBHi
BUKJIMKN Ta obMexXeHHA. Hanpuknag, TOYHICTb BiACNIAKOBYBaHHSA pyXiB MoXe ByTn obmexeHoto
B AEAKNX CLEeHapisix, a BUKOPUCTaHHSA ro/I0COBUX KOMaH MoXe ByTy HeeeKTUBHNM Y LLYMHUX
0TOYEeHHSAX. TaKoXX BaXXKJINBO BPaxoByBaTU iHAMBIAYaIbHI MOXJ/IMBOCTiI KOPUCTYBAYiB Ta ix
3PYYHICTb Y BUKOPUCTaHHI NeBHOro MeToay B3aemomii. OTxe, BUbip MeToay B3aEMOLIi 3a/1eXXNTb
Bifl KOHKPETHMX NoTpeb rpm Ta KOPUCTYBalbHULBKOro A40CBiay. BucHoBku fo posginy 1
Po3rnsHyBLIN TeOpeTUYHi 0CHOBM PO3p0bKM irpoBMX AO0AATKIB ANS BipTyalbHOI peanbHoCTi (VR)
Ta AeTaNlbHO NMpoaHanizyBaBLUM TEXHIYHI XapaKTEPUCTUKK Ta 0co6amnBOCTI VR-LL1ooMy

, MW AiAWAN HaCTYMNHMX BUCHOBKIB: MMo-nepLue, po3yMiHHSA NPUHUUNIB PYHKLIOHYBaHHS
BipTyaJibHOI peasibHOCTI Ta il OCHOBHMX KOHLEMNUIN € KJHOYOBUM A9 YCMiLWHOI po3pobKu irpoBux
nopaTkiB y Wi obnacTi. ImepcinHuiAz goceia, aKkui Mo>)xe 3abe3neynTun, BUMarae peTesbHoro
BMBYEHHS Ta BpaxyBaHHSA 0COBNMBOCTEN B3aEMOLIii KOPUCTYBaYva 3 BipTyasibHUM CepefOBULLEM.
Mo-apyre, TeXHIYHI XapaKTepucTukn \VE-wonomy pobnsaThL noro npusabnmemm
BM60OPOM AN po3pobku irop Ta foaaTKis. Moro Bucoka po3ainbHa 3aaTHICTL, cucTeMa
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BiACNigKOBYBaHHA pyxiB Ta BOygoBaHuMi npouecop 3abesnevytoTe cTabinbHUA Ta peanicTuyHnin
irpoBun pocsin. MNo-TpeTe, po3pobka irpoBMX A0AATKIB AN BipTyasnbHOI peasnbHOCTi noTpebye
yBa>XHOi yBarn no ocobnmBocTen B3aEMOLii KOpUCTyBaYa 3 irpoBuM cepegosuiiem. Metonum
B3a€EMOJIT, TaKi AK KOHTPOJIepn pPyXy, KeCTWN, FON0COBI KOMaHAWN Ta iHLWI, BifirpatoTb Ba)KNBY
pPOJib Y CTBOPEHHI €MOLLINHO 3BOPYLUJIMBOrO Ta 3aXOMJI040ro renmnietn. OTXe, po3yMiHHA Ta
BpaxyBaHHS LUX acnekTiB AonoMoxe 3abe3ne4ynTu ycniwHy po3pobky irpoBoro gonatky ans VR-
LosomMy , AKnn 6yae HadiHO BiAMOBiAaTY BMMOraM i O4iKyBaHHSIM KOPUCTYBaYiB.
PO341N 2. NIAFOTOBYI ETANW OO PO3POBKU OOOATKY KoHuenuia Ta ines irpoBoro nogatky
Mig 4ac BUKOHaHHSA AUNJIOMHOI poboTn Byna po3pobneHa KoHLenuis NpoekTy. A came: Ha3sa
rpu:

[ ] LintTuposaHus: 0,02% id: 11

MoAii Ta »aHp rpu:
n Lintuposanus: 0,02% id: 12

- e irpoBMin BoAaToK, WO NOEAHYE B COBi eneMeHTn HeCKIHYEeHHOro paHHepa Ta iTHec irop.
paBeub BUCTYMAE B POAi IOANHU, KA ONUHSAETBLCA Y BCECBITI CBOIX CHIB, Aie NOMY HaleXnTb
npob6irTn skomora 6inbly AncTaHuio y 60poTebi 3 BeNMKUM BegMenem, Lo Noro nepecnigye.
Mogpii Bin®yBaloTbCA Y MICTi, AKe 3a3Hasn0 CTpaLLHOI CHirosoi bypi, Ae rpaBeLb NOBUHEH YHUKATH
nepewkon Ta B6buBaTu Boporis, Wob BUXNTU. TeMaTuKa rpy BUKJIMKAE afipeHaliH Ta CoHYyKae
KOPMCTyBa4a akTMBHO pyXxaTWUCH, LLLO BiAMOBIAA€E KOHLeNLUii hiTHec-irop. FonoBHa iges:
[onoBHOIO ine€to

n Lntuposanuns: 0,02% id: 13

€ CTBOPEHHS iMMepCUBHOro hisn4HOro AOCBiAy, Ae rpaBeLb B3aEMO/IE 3 irPOBUM CepefoBULLEM,
BUKOHYIOUM PyXU, AKi CNiBBIAHOCATHLCA 3 6iroM y peansHoMy XuTTi. LLBnakicTb 6iry y rpi
KOHTPOJIOETLCA IHTEHCUBHICTIO PYyXiB KOHTpOJIepaMu BroOpy-BHU3, WO HaJa€E peaniCTU4HUN
QiTHEC-O0CBI4 Ta CMPUSE NMOKPALLEHHIO i3NYHOI aKTUBHOCTI rpaBus. Fenmnnen: paBeub
MOBWHEH aKTVBHO KepyBaTu 6iroM CBOro MePCOHaXy, BUKOHYIOUN iIHTEHCUBHI pyXu
KOHTpOJiIepaMun Bropy-BH13 Ana npuckopeHHs. MNig vyac 6iry rpaseub NOBMHEH YHUKATKW
rnepeLKo Ta BOPOriB, LLO 3yCTPiYa€ Ha CBOEMY LUAXY, @ TAaKOX 36MpaT MOHETH, SKi Y
ManbyTHbOMY 3MOXKe BUTPATUTK y irpOBOMY MarasuHi. Bennknn akueHT pobutbca Ha
peanicTUYHOCTI hi3nyHOI B3aEmMogii Ta piTHec-enemeHTiB rpu. LinboBa ayanTtopia: pa
npu3HayYyeHa 4SS WMPOKOI ayAnTopii, BKAOYa4m aHaTiB HECKIHYeHHUX paHHepiB, NobuTtenis
iTHEC-irop Ta TUX, XTO NPOCTO LWYKAE iIMMEepPCUBHUN irpOBUN AOCBIA Y BipTyasbHin peanbHOCTI.
BoHa ocobnvBo npueabnvBa AN TUX, XTO X04e MOEAHATM po3Bary 3 hi3N4HOI0 aKTMBHICTIO.
TexHi4Hi obMeXXeHHs Ta MOXXNINBOCTI: BipTyanbHui npocTip: MeTa 2 Mae obMexxeHumn
obcar BipTyasibHOro NPOCTOpPY, AKUN BapTO BUKOPUCTOBYBATMW paLiioHasbHO. Ba>knuso
pPO3pobUTN renmnnen Ta apxiTeKTypy pPiBHIO Tak, Wwob BiH 6yB onTUMi30oBaHWn ons
BUKOPUCTaHHS 06MeXXeHOoro NpocTopy Ta He 3aBakaB KOPUCTYBa4eBi. BincniakoByBaHHS pyxiB:
OCKifNlbKU Fpa BMMarae iHTEHCUBHUX PYXiB KOHTPOJEpamMm, Ba>KJIMBO BPaxyBaTu TOYHICTb Ta
HaQiNHICTb CMCTEeMU BiACNIAKOBYBaHHA pyxiB. Hefonikn B Wi CUCTEMI MOXKYTb BMJMHYTU Ha
peani3m Ta 3al0BOJIEHHSA Bif rpu. EHeproedekTuBHICTb: Po3pobKa rpm NnoBMHHa BpaxoByBaTu
eHeproeeKTUBHICTb, OCKINbKN Lie BaXXJINBUN acnekT AN MobifibHUX MPUCTPOIB, TakKnMX SK
. MiHimi3aLia BUKOpUCTaHHA pecypciB Ta ONTUMI3aLia MPOrpamMHOro Koy AonomMoxxe

36eperTu 3apan 6aTtapei NnpncTpoto. BpaxyBaHHSA LMX TEXHIYHUX 06OMEXKeHb Ta MOXXJINBOCTEN
nonomMoxke 3abesnedynTn epeKTUBHY po3pobKy Ta oNTUMI3aUito irpoBOro AoAaTKy,
3abe3nevyloym onTUMaNbHUA BOCBIL rpaBus. Bubip TexHoNorin Ta iHCTPYMEHTIB 418 po3pobku
MNin Yac po3pobkum irpoBoro goaaTky Ans , Ba>XJIMBO NpaBWbHO NiaibpaTtn HeobxigHi
TEeXHOJOril Ta IHCTPYMeHTU A1 eheKTUBHOIO Ta NPOAYKTUBHOIMO NMpoLecy CTBOPEHHS NPOAYKTY.
Y LUbOMy PO34iJii MM PO3rISHEMO 3arajbHUN CMEKTP TEXHOJOrIN Ta IHCTPYMEHTIB, HeobXiaHuX
0N po3pobku rpyn ans BipTyasibHOI peanbHOCTI, @ Tako)X NpoBenemo Bubip Tux, LWo Hankpalle
BignoBifaloTe NoTpebam HaLOro NPoekTy. 3arajbHU CNEKTP HeOBXiAHNX TEXHONOTIN Ta
iHCTpyMeHTiB Po3pobka irop ans BipTyanbHOI peasbHOCTIi BUMarae KOMMJeKCHOro nigxoay Ta
BMBOpPY ONTUMaNbHUX TEXHOJIOTI Ta IHCTPYMEHTIB. [leplunM KpOKOM pO3risiHEMO 3arasibHuin
CNEeKTP TEXHOJIONIN Ta IHCTPYMEHTIB, AKi 3HaA00NATbLCA ANA YCMILWHOMO BTiNIEHHSA NPOEKTY:
IHTerpoBaHe cepepoBuLLe po3pobku (IDE): BaknmBo MaTu 3pyyHe Ta pyHKLUiOHabHe
cepepoBuLLe po3pobku, ke [N03BONIAE epeKTMBHO NMpaLiioBaTy 3 KOAOM, rpadikolo Ta ayaio
CKNafoBMMU NpoekTy. MoBa nNporpaMmyBaHHA: Bubip MoBM NporpaMyBaHHSA BU3HAYa€ 3pYHHICTb
Ta NPOLAYKTUBHICTb po3p06KK. Pi3Hi pyLwii niaTpuMytoTb pi3Hi MOBM NporpaMyBaHHS, Taki ak C#,

++, Towo. MpacivyHni penakTop: Ba>kimBo MaTn A0CTYN A0 MOTY>XXHOro rpadivyHoro
penakTopa 4715 CTBOPEHHSA MoAesen, TEeKCTYp Ta aHiMauin. VR-nnatdopmum Ta : OCKinbkun
Hawa rpa 6yne pospobneHa ona VR-wonomy 2, HeobxigHo BMbpaTwn pyLwin Ta ,
AKi NiATPMMYIOTb L0 NAaT(opMy Ta A03BOJIAIOTb €PeKTMBHO B3aEMOLIATH 3 il PyHKLIOHaIOM.
Po3rnsaHyBLWN Li aCNekTn, M1 3MOXXeMO 06'EKTMBHO OLLIHUTY MOXKJIMBOCTI Pi3HMX pyLwiiB ons
po3pobkun VR-irop, Ta BubpaTu Hankpawimii BapiaHT 415 Hawworo npoekTy. Bubip pywia ana
po3pobKun rpun Y cBiTi BipTyanbHOI peanbHOCTI, BUGip NpaBuabHOIro pyLis ans po3pobku irop
MO>Ke KapAMHaNbHO BMJIMHYTK Ha yCrix NpoekTy. Tpn 3 HanbinbLl BiAOMUX Ta NOTYXKHUX PYLUIiB
y uin obnacTi - , Ta - HafaloTb PO3POOHUKAM Pi3Hi iIHCTPYMEHTUN Ta
MOXX/IMBOCTI ANA CTBOPEHHSA iMMepcuBHUX \V/R-irop. : - OOVH i3 HANNONYNAPHIWNX
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pywWwiiB y CBiTi renmaeBy, BiAOMUIA CBOEID NIEMKICTIO B OCBOEHHI, LUMPOKOIO NiATPUMKOI NiaTdhopMm
Ta aKTUBHOIO CMisIbHOTOI PO3POBHUKIB. HaJa€ 3pyYHUN iHTepdenc Ta pisHOMaHITHI
IHCTPYMEHTMU AN CTBOPEHHSA irop Yy BipTYasbHIN peasibHOCTI, Wo pobuTb NOro BiAMiHHUM
BMOGOPOM OJ1A NoYaTKIiBLIB Ta AOCBIAYEHMNX p03pO6HVIKIB ofHO4YacHo. [1nsa 4oro BUKOPUCTOBYIOTb

6inbw geTanbHO onucaHo y [1]. - We 0AUH NOTY>XHWUIA pyLuUin,
BiJOMUI CBOEIO HEMOBIPHOIO rPadikoio Ta BUCOKOSKICHUMMN BidyallbHUMKN edheKTaMun. 3aBAAKN
LUMPOKOMY (DYHKLLIOHaly Ta MHYYKOCTi HanalwTyBaHb, [03BOJIE CTBOPIOBATH
CKNafHi Ta peaniCTU4HI irpun BipTyasbHOI peasibHOCTI, NpuBepTatoymn o cebe ysary
npodgecioHanis renmaesy. Ak npautoe Oi3HAaTUCb MOXHa B [2].

- e pyLlin BiAOMNIA CBOEK BPaXkatlo4vo rpadikoio Ta peanicTU4HMMM CBiTaMu, Lo
pobuTb 1oro Npreabanemnm BM60POM A1 PO3pPO6KM irop y BipTyasbHin peanbHOCTI. 3aBAsAKN
MOTY>XXHUM iIHCTPYMEHTaM Ta rHy4KOMy BiAKPUTOMY KoAy, Hafa€e po3pobHrkam
MOXK/IMBICTb CTBOPIOBATN HEMMOBIPHI irpOBi Bpa>keHHS$, sKi 3aHYpIOOTb rpaBLiB Y CBIT
BipTyasibHOI peasibHOCTi. BClo HeobXxigHy iHopMaLito MPo Len pyLwin MoXKHa 3HanTu y [3]. Oani
MU PO3rSTHEMO KOXKEH 3 LMX pyLWiiB AeTajbHille, NpoaHai3yeMOo iXHi nepesaru Ta HegoMiKy,
w06 BM3HAYMTU, KNI 3 HAX HaMKpaLle NigXoouTb A8 HALWOro NPoeKkTy

[ 7] LinTtuposaHus: 0,02% id: 14
" "

: Mntocu: JlerkicTb B OCBOEHHI: Ma€ OPYXXHil iHTepgenc, Wnpokuin Habip
JOKyMeHTauii Ta OHNalH-pecypcCiB, WO A03BOJISE WBUAKO OCBOIOBaTHN NIaTHOOPMy HaBiTb AN
novaTkiBuiB. LUnpokuin Bnbip nnatdopm: niaTpumye 6arato pisHux VR-nnatdopm,
BKJIOHAK04N , , Ta . AKTMBHa CnifbHOTa: Ma€

BEJINKY Ta aKTUBHY CMiIbHOTY PO3pOOHUKIB, iKa Haga€ NiIATPUMKY Ta CNiNbHY AiSNbHICTb Y
BUpiLLeHHi NpobneM Ta noLwykKy piweHb. MiHycu: MeHwWwa aKicTb rpadikn: Y NopiBHSAHHI 3

, MO>Ke MaTh MeHLU Bpa)kato4y rpadiky Ta MeHLy NpoAyKTUBHICTb Npu poboTi 3
BeNMKMMUN obcsiramMu gaHunx. JlooaTkoBi BUTpaTW: [eski po3wmnpeHHs Ta MyHKLIoOHa  MOXYTb
BMMaraTu AOAAaTKOBUX BUTPAT, WO Moxe 36i/blunTn BapTiCTb pO3pobKu. : Nntocu:
Bpa>katoya rpadgika: BiOMMI CBOEIO BpaXkato4yoto rpadikoto Ta peanicTuiHnuMm
ethekTaMu, Wo pobunTb MOro igeasnbHNUM A8 CTBOPEHHS BiAMIHHUX VR-irop 3 BUCOKOI SKICTIO
Bi3yasibHUX eeKTiB. Bennknn yHkLioHan: Ma€ LWNPOKUIA PYHKLIOHaN Ta
FHYYKiCTb HaJlaWTyBaHb, LLO A03BOJISAE PO3pOOHMKaM CTBOPIOBATW CKNAAHI Ta iHHOBaLiNHi
npoekTun. be3koWwToBHUI [OCTYN A0 A)Xepesa: Ma€ 6e3KOLITOBHMIA [O0CTYN A0
BUXiAHNX KOAIB, L0 A03BONAE BIaCHMKaM NPOEKTiB BHOCUTW BAACHi 3MiHM Ta afganTyBaTu
OBWXOK Mig cBoi noTpebun. MiHycu: CKNnagHiCTb B OCBOEHHI: Y MOPIiBHSHHI 3 ,
MoXKe ByTU CKIagHIlnM Yy OCBOEHHI A1 HOBAYKiB Ta BUMaraTu Ginblie Yacy Ana BUBYEHHS.
Benuvki Bumorn no obnagHaHHs: MO>Ke BMMaraTu NoTy>XHoro obnagHaHHA 4ns
po60oTH, LLO MOXKe NPU3BECTN A0 AO0OATKOBMX BUTPaT. : Mntocu: Mpachika BUCOKOT
AKOCTI: BiJOMUI CBOEIO BPaXxato4olo rpadikoto Ta BUCOKOIO AKICTIO Bi3yasibHUX
edekTiB. [MOTY)XHiCTb: Ma€ NOTYXHi iIHCTPYMEHTW NS peanisauii peaniCTUYHNX CBITIB
Ta edhekTiB, WO pobuTb Noro NnpmBabnmemm ana ambiliiHMX NpoekTiB. MHYYKiCTb BiAKPUTOro
Koay: [locTyn [0 BUXiAHMX KOAIB 003BOJISIE PO3pO6HMKaM 3MiHIOBaTW Ta aganTyBaTy OBUXKOK Mif,
cBoi noTpebun. MiHycn: CknafHiCcTb B OCBO€EHHI: MogibHo oo MoXxe byTun
CKJIaflHUM Yy OCBOEHHI Ta BUMaraTu bifiblue Yacy A8 BUBYEHHS. O6Me>KeHV|V| Bnbip nnatdopm: Y
MOPIBHSAHHI 3 Ta , Ma€E MeHLUY KiNbKiCTb MNiATPUMYBaHMX
nnaTdopm, Lo MoxKe 06MEeXUTN NOro 3aCTOCYBaHHA B MeBHUX NpoekTax. Llen aHani3 ponoMoxxe
HaM Kpalle 3p03yMiTh NepeBarn Ta HEAOMIKN KOXKHOIo pyLlis Ta obpaTu TOW, AKNA HalKpalle
niaXoAnTb ANA Haloro NpoekTy
(] LintTuposaHus: 0,02% id: 15

BuncHoBoK BUbopy pyLis MNicna getanbHOro aHanisy pywiis ona po3pobku BipTyanbHOT

peanbLHOCTI, BUSIBMBCSA ONTUMabHUM BUOOPOM 01 HALLOro NMPoeKTy

[ 7| LintuposaHus: 0,02% id: 16
n n

He3Ba)katoum Ha Te, Wo Ta MaloTb CBOI NepeBaru, NPOMNOHYE psaf

Ba>XJIMBUX nepeBar, ski pobnaTb noro igeanbHNM BUOOPOM A8 HALIOro NPoeKkTy: JlerkicTb B
0CBOE€HHI. LUnpokuin Bnbip nnatgopm. AKTUBHaA CriibHOTa po3pobHuKiB. EpekTueHe
BMKOPUCTaHHSA pecypciB. OT)Ke, Ha OCHOBIi NPOBEAEHOr0 aHaNi3y MU MPUAMAEMO pPilLEHHSA

BUKOPWUCTOBYBATU AN15 po3p06KM HALWOro NPoeKTy

n Lntuposanus: 0,02% id: 17
BBaXKalo4mn NOro igeasbHUM BUOOPOM A1 CTBOPEHHSA iMMepcuBHMX \VR-irop 6e3 Bennkoi
KoMmaHaun. Bnbip ana pywis MNpu snbopi ons po3pobku rpy onsa VR-wonomy ,

MW PO3rnsfanu Kifibka BapiaHTIB | NpoaHanidyBaan iXHi nepeBarn Ta HeJosiKu:

: Nepesaru: CneuianbHo po3pobaeHnin Ans CTBOPEHHS BipTyaslbHOI peanbHOCTI Y
cepenoBuLLi . Jlerkuin B 0CBOEHHI Ta BUKOPUCTaHHI, 3 nobpe [OKYMeHTOBaHO Ta
aKTUBHOIO CMisIbHOTOW PO3pobHMKiIB. MiaTpnMKa Ta iHWKX nonynapHux VE-
nnaTtgopm. LLnpoknin Habip roToBUX KOMMOHEHTIB AN15 peanisauii pisHMX BUAiB B3aEMoLii Ta
eekTiB y BipTyasbHin peanbHocTi. Hegonikun: Oeski pyHKUIT MOXyTb 6yTn obMeXxeHi B
MOPiBHSAHHI 3 6iNbLU po3LWIMPEHMHN . : Nepesaru: Po3pobnenuni ans
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poboTwn 3i Ta B CcepenoBULLi . Mae ponaTkoBi MOXNMBOCTI ana poboTu 3
pyKamu Ta KOHTpOJiepaMu y BipTyaNbHilh peanbHOCTI. Hegoniku: ObMexxeHa NioTpUMKa iHWKNX
naaTdopM, oKpiM . : MepeBarun: CneuianbHo po3pobneHun ans poboTu
3 Ta B . Tnnboka iHTerpauis 3 PyHKLIIMU Ta MOXXJIMBOCTAMU

. Heponiku: Moxxe 6yTn MeHL rHY4YKMUM Yy NOPiBHAHHI 3 6iNbll yHiBEpCaNbHUMK , AK

n LUnTtnposaHusa: 0,02% id: 18
« ».

Micns peTenbHOro aHanisy My BUPILLINAN BUKOPUCTOBYBATH yepes noro
LUMPOKNIA (PYHKLiOHaN, NerkicTb BUKOPUCTAHHA Ta NiATPUMKY pi3HUX VR-nnaTtdopM, BKIOHa0Um
. Llen Hanbinbw Bignosigae Hawmnm notpebam y po3pobui rpu ons gaHoi
naaTdopmu, Haga4m HaM BCi HeobXiAHi IHCTPYMeHTN Ta NIATPUMKY AN CTBOPEHHSA
BMCOKOSAKICHOIO i iMMEpPCMBHOIO BipTYyasbHOrO AOCBIAY He TiflbKu 15 WOJIOMIB ,ans
nogasbLIOMY iHLWMX NPUCTPOIB BipTyanbHOiI peasnbHOCTI. 3aBaHTa>XUTU Ta 03HaNOMUTUCh
peTanbHiwe 3 ynum MOXHa y [5]. CTBOpPEHHSA NpOeKTy B Ta NiAKAOYEHHSA OcKinbkun
MU 3YMUHUANCA Ha pyLUil , nepwumM Kpokom 6yno 3aBaHTaXKeHHS Ta
BCTaAHOBNEHHSA HeobXigHOI BepCii pyLis . Baxxnneo 6yno gogatu NigTpUMKy
nnaTgopMm, OCKiNIbKU LLIOSIOM nobynoBaHui Ha naaTgopmi . TOMy M1 TakKoXX
BCTAHOBWUJIN KOMIMOHEHTH , Ta & . Mpwn cTBOpeHHI NpoekTy Mun
obpanu ioro Tmn AK

n LntuposaHus: 0,01% id: 19

Micna cTBopeHHA 6ynn npoBeaeHi HeobxiaHi 6a30Bi HaNaWTyBaHHSA, WO BKAOYaN:
BcTaHoBNeHHS NapamMeTpiB rpadikn Ta NpoAYKTUBHOCTI AN ONTUMasbHOI poboTun B VR-

cepepoBuLi. MigkNIOYEHHS Ta KOHGIrypauito nns 3abesnevyeHHs B3aeMomii
3 VR-0/I0MOM . HanawTyBaHHA KOHTPOJIEPIB Ta iHWNX €NeMEHTIB YNpaBaiHHSA OS5
KopekTHoi poboTn y VR. Ui kpoku 3abe3neymnnmn 6a3oBy roTOBHICTb MPOEKTY A0 MoAasbLIoro

PO3BUTKY Ta TeCTyBaHHS. ApXiTeKTypa irpoBoro nogaTky Ta B3aemogia 3 \VR-wosnomoM Mig vac
po3pobkn rpm BaXkNMBUM eTanoM Byae CTBOPEHHSA eheKTUBHOI apXiTEKTYpuU A0AATKY, fKa
3abe3neynTb ONTMManbHY B3aEMOAit0 3 obnagHaHHAM Ta CTBOPEHHSA iIMMEPCUBHOI0O
BipTyaJibHOro AOCBiAY AN KOPUCTYBaYiB. PO3rnsiHeMo 3aranbHy apxiTEKTYpY HaLLoro irpoBoro
[O0JaTKy Ta TeXHiYHi acnekTn Noro B3aemogii 3 VR-woaoMoM : ApXiTEKTYpHUI NigXia:
Mun BnbepemMo apxiTeKTYpPHUIA Niaxin, aKWUiA 4O3BOJINTb HAaM CTBOPUTU MOAYJIbHY Ta
po3wunpioBaHy cnctemy. 'pa byne cknagaTncs 3 pisHUX MOAYIB, TaKMUX AK MOAYJb YNpaBAiHHSA
rnepcoHa>keMm, MoayJsib 06pobkun B3aemoaii 3 06'ekTaMn Ta MOAY /b yNpaBAiHHA iHTepdencom.
B3aemogisa 3 VR-wonomom : lna 3abe3nevyeHHA B3aEMOAii rpaBus 3 rpoto My Bynemo
BUKOPMCTOBYBaTU Ta hyHKLUioHan ans , BKJIOYat04m .
Lle no3BONUTbL HaM OTpUMaTW AOCTYN A0 AaHUX 3 KOHTPONEPIB, BiACTEXYBaHHS PyXy rpaBusa T
IHLWNX PYHKLIA, HeOBXiAHMX ONA CTBOPEHHS iIHTEPaKTMBHOrO AOCBiAy. Bidyanizauis B : Onsa
CTBOPEHHSA iIMMepCKBHOI rpadiku Ta Bidyani3auii B Mn By 4eMo BUKOPUCTOBYBaTW Pi3HOMAHITHI
TexHiKW, TaKi K CTepPeoCKOomMiYHN peHaepnHr, 06pobka OCBITNEHHSA Ta TiHEN, @ TaKOX
onTMMi3auia Ana NAaBHOrO BiATBOPEHHA Ha \VR-1L00Mi. YNpaBniHHA KOpucTyBayeM: Baknnsmm
acrneKkToM rpu B € iHTYITUBHe ynpaBAiHHA 4S9 KopucTyBada. M 6yneMo BUKOPUCTOBYBaTH
PYXn KOHTpoOJsepiB 0215 KepyBaHHSA pyxaMn nepcoHarka Ta B3aemMogii 3 ob'ektamn y
BipTyanbHOMY cepepoBuui. OT>Ke, B LbOMY MiAPO3A4iNI MU PO3r/ISHEMO apXiTEKTYPHI pilleHHA Ta
TexXHiYHi geTani, Wo CTOCYITbCA B3aEMOLIl HaLOoro irpoBoro AoAaTtky 3 VR-WwosioMoM
. Bubip apxiTekTypHoro niaxoay B po3pobui irop ans BipTyanbHOi peasnbHOCTI

BMKOPUCTOBYIOTbHCA Pi3HI apXiTEKTYpHI nigxoaun. Po3ragHemMo Aekisibka 3 HannowunpeHiwmnx
apxiTeKTypHMUX NiaxoAis y po3pobui irop Ana BipTyasibHOI peasibHOCTI:
( - - ): Llei nigxin Bigninse nadi (Monens), Binobpa>keHHs (BUA) Ta Noriky
(KoHTponep). Mogens BiANOBIAAE 3@ yNpaBAiHHA AaHMMKU Ta Bi3HeC-n0rikoo, BMA BiANOBiAAE 3a
npeacTaB/ieHHSA AaHUX KOPMUCTYBa4veBi, @ KOHTPOJiep BiAMOBiAA€E 3a B3aEMOAII0 MiXX MOAessIo Ta
BMAOM. [leTaNbHille 03HaNOMUTUCH 3 MOXHa y [6]. - - ( ): Llen
nigxig posrnspace Bci 06'eKTN B rpi K CYKYMNHICTb CyTHOCTEN ( ), KOMMOHEHTIB
( ) Ta cucTtem ( ). KOMMOHEHTN MiCTATb AaHi, CUCTEeMN BUKOHYIOTb onepauii
Hajd LMMWN OaHMMK, @ CYTHOCTI € NPOCTO KOHTENHepamu, Lo 06'eAHYI0Tb KOMMNOHEHTY pa3oM. Bcio
HeobxigHy iHbopmauito npo MOXHa 3HanTmy [7]. : Llen nigxig BUKOPUCTOBYE
nepeBonofibHy CTPYKTYpy A4 ynpaBJiHHA NoBeLiHKO 06'ekTiB y rpi. KoxxeH By30/ B fepeBi
npeacTaBnse NesHy Aito abo ymoBy, i rpacd MoXXe BUKOHYBaTWUCA BiAMOBIAHO A0 pe3ynbTaTy
obxony uboro aepesa. [lisHaTnCb Ginblue Npo AepeBO NOBEAiHKN MOXXHa 03HANOMUBLUMCH 3 [8].

- ( ): Llen nigxia cTaBUTb y LEHTP yBarn onTuMmisauito poboTu 3 gaHuMn.
BiH opieHTOBaHUI Ha ebeKTMBHE BUKOPUCTAHHA NaM'aTi Ta ONTUMI3aLitlo WASXOM rpynyBaHHA Ta
06p0obKM faHux naketamu. leTanbHO Npo uen nigxia onvcaHo y [91. -

: Uen nigxin nonsrae B nobynoBi nporpamum 3 HEBESIMKNX, MOBTOPHO
BUKOPWNCTOBYBAHMNX KOMMOHEHTIB, fKi MOXYTb 6yTW AWHaMiYHO AOoAaBaHMMK Ta 3MiHIOBaHUMMW.
KOMMOHEHTN MOXXYTb BKJOYATU (PYHKLIOHANBbHICTb, Bi3yasbHi edpekTun, i3nyHi BNacTMBOCTI Ta
iHWe. KoXXeH 3 uux niaxoniB Ma€e cBOi NepeBarn Ta HeOosikK, i BUbip KOHKpeTHOro nigxoay
3aJ1eXKNTb Bif BMMOT MPOEKTY, PO3Mipy KOMaHAW, AOCBiAY po3pobHMKa Ta iHWKX hakTopis. ¥
HalloMy BMNaAKy Mu obepemMo niaxia 3 BUKOPUCTaHHAM - , OCKiNlbKM
BiH Ha[a€ rHyYKiCTb Ta MOXJIMBICTb JIErKO PO3LUMPIOBATY Hallly CUCTEMY, LLO € BaXXKJIUBUM AN
pPO3p0obKuM irop y BipTyasbHiln peanbHOCTi. KopucHa iHopMauisa ons po3yMiHHSA LUbOro nigxony
HapaHa y [10]. Bsaemogis 3 VR-lwonomom B HalwoMy NpoeKkTi B3aemogaia 3 -
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LLIOJIOMOM Bifirpa€ KAYOBY POJib Y CTBOPEHHI iIMMEepPCUBHOIO irpOBOro AOCBiAy AN
KOpMCTYyBaYiB. Hnxx4e npeacraBieHO OCHOBHI MeTOAM B3aEMOLIi 3 UMM LOOMOM, L0
BWKOPMWCTaHI B HaLLOMYy NPOeKTi: KoHTponepun pyxy: BUKOpUCTaHHSA KOHTPOepiB pyxy A03BOJSIE
rpaBLEBi B3aEMOLIATY 3 irpPOBUM CBITOM. Y HalLOMy NPOEKTi KOHTPOsIepn pyxy
BUKOPMCTOBYIOTbLCA AN KEPYBaHHSA PYXOM MepcoHarka, B3aEMOAIT 3 06'eKTaMun Ta BUKOHaHHS
Malxe BCiX irpoBux Ain. 6 BiJCTEXEHHS: -LL0JIOM niaTpumye 6
BiACTEXXEHHS, WO A03BOJIAE TOYHO BiACNIAKOBYBATU PYXU KOPMCTYyBa4va y npocTopi. Lle nonae oo
irpOBOro AOCBiAY peaniCTUYHICTL Ta cBoboay pyxiB. Y HaLWil rpi MOXXHa BiIbHO NepemillyBaTuCh
B 6yab-9KOMY HanpsiMKy, 3a noTpebu. BinTBopeHHS 3BYKY: IHTerpauia ayaio gaiinis Ta 3ByKOBMX
edekTiB 3abe3nevye ayaio imepcito rpaBus. Mu BUKOPNCTOBYEMO BOYNOBaHiI MOXXJINBOCTI

ONS BiOTBOPEHHS 3BYKIB Ta My3MKW, BigMNOBIAHO A0 CUeHapito rpu. FpadiyHNin KOHTEHT:
OnTuMisauis rpacdiyHOro KOHTeHTy 3abe3neyye nnaBHy poboTy irpPoBOro cepenoBuLLa Ha
LosioMmi . M1 BUKOPUCTOBYEMO TEXHOOTII, AKi A03BOAAIOTL AOCATTU ONTUMANbLHOIO
6anaHcy MiX AKICTIO rpadikn Ta MPOAYKTUBHICTIO. ONTUMI3aLis NpoAYyKTUBHOCTI: Ons
3abe3neyvyeHHa ONTMManbHOI NPOAYKTUBHOCTI Fpu Ha \VR-wwonomi MW BUKOPUCTOBYEMO
HW3bKO-pPiBHEBI ONTUMI3aLlii, Taki K 3MeHLUEeHHS NOJIrOHIB MoAenen Ta ONTUMI3aLuia TEKCTYp.
Haw niaxin oo B3aemogii 3 VR-wonomMmom [03BOJISIE CTBOPIOBATW irpoOBUIA AOCBIA,
AKNA € OJLHOYACHO 3aXOrMJII0IYNM, peaniCTUYHMM Ta ONTUMI30BaHUM Ans naaThopMun
BipTyanbHOI peanbHOCTI. Bidyanisauis B [Ns HaWworo npoekTy

n LunTnposaHus: 0,02% id: 20

OynyTb BUKOPUCTAHI HAaCTYMHi TEXHIYHI acrMeKTw, Lo BMIMBAOTb Ha CTBOPEHHSA iIMMEPCUBHOIO
poceigy: CTepeocKkonivyHuin peHaepuHr: O4nH i3 0OCHOBHUX acneKTiB Bi3yani3auii B - ue
CTEPEeOCKONiIYHUIA peHaepuHr. BiH [03BOJISE CTBOPUTHW iN1103it0 NPOCTOPOBOCTI Ta rNNbUHN,
BMKOPWCTOBYIOYMN ABa OKpeMi 306parkeHHs AJ18 KOXKHOro oka kopuctysada. Mu 6yaemo
BMKOPUCTOBYBATM Lien Niaxin 418 CTBOPEHHSA peaniCTUYHOI rMnbrHM i BigYyTTA NPUCYTHOCTI Y
BipTyasibHOMY CBiTi. BaraTo KopncHoi iHchopmauii obrosopeHo y [11]. OnTumMmisauia rpagivyHoro
KOHTeHTY: OCKinbkun BMMarae BeJIMKOI KiIbKOCTi ob4yncneHb Ansa peHaepuHry 3o6pa>keHHs B
peanbHOMY 4aci, BaXJIMBO MPOBECTM ONTMMi3aLitlo rpadiyHOro KOHTEHTY ANs 3abe3neyeHHs
naaBHoro Ta ctabinbHOro BiATBOPEHHA Ha VR-1onoMi. M By ieMo BUKOPUCTOBYBATUN TEXHIKN
ONTUMi3aUii, Taki SK BiACTaHb 40 NOABM Ta 3HNUKaHHA 06’€KTIB, pi3Hi piBHI AeTanisauil,
ONTMMi3aLia OCBITNIEHHS Ta BUKOPUCTAHHA TEXHIKN MaclwTabyBaHHS s 3abe3nevyeHHs BUCOKOI
npoayKTuBHOCTi. O6pobka ocBiTNEHHA Ta edhekTn: EcheKTMBHE BUKOPUCTAHHSA OCBIT/IEHHA Ta
Bi3yasibHUX e(DeKTiB rpPa€ Ba>kK/INBY POJib Y CTBOPEHHI iIMMEPCMBHOIO BipTyaJIbHOro CBiTy. Mn
6yeMo BUKOPUCTOBYBATU Pi3HOMaHITHI TeXHIKM 06p0BKM OCBITNEHHS, Taki K BUCOKO
OWHaMIYHWA Oiana30H OCBiTAEeHHS ( ), TiHb, peanicTn4He BigobparkeHHs MaTepianis Ta
cneuianbHi edekTu, Wob 3pobuTn rpy GinbL BnpasHow Ta Nnpueabnmeoto. IHTepdenc
KopucTyBaya B \VR: Po3pobka iHTepdency KopucTyBayda B BiAOYBa€ETbCA 3 ypaxXyBaHHAM
ocobamBoCTeN BipTyasibHOro cepenosula. Mu 6ynemo CTBOPIOBATU iIHTYITUBHWIA Ta
eproHoMiYHUI iHTepdenc, Wwo signosigae cneundiui VR, 30KkpemMa po3MilLleHHS e/IeMEHTIB Y
NPOCTOpi Ta MeToAM B3aEMOAIi 3 HAMM 3a AOMOMOIrOl0 KOHTPOJiepiB .Y ubomy
niapo3aini AeTasbHO PO3rAAHYTO TEXHIYHI acnekTw Bisyanisauii B 01 HaLLoro NpoeKTy,
BKJ1I04AI0YN TEXHIKN peHAEPUHTY, ONTUMi3auii rpadiyHOro KOHTEeHTY, 06po6KM OCBITNEHHS,
ehekTiB, Ta po3pobKy iHTepdency KopncTtyBaya. YnpaBiiHHA KOPUCTyBavyeM YrnpaBsiHHSA
KOPMCTYBa4eM B irpOBOMY A0AATKYy A5 BipTyasibHOI peanbHOCT (V1) BiAirpae KpUTUYHY posib Y
CTBOPEHHI IMMEPCUBHOIro Ta 3aXOonJlo40oro AOCBiAY A5 rpaBLiB. PO3rnaHeMo pisHOMaHITHI
acneKkTu ynpas/iHHA KOPUCTYBA4Y€M B HALLOMY MPOEKTI

n LUunTtnposaHus: 0,02% id: 21

Ta PO3KPUEMO TexHiYHi AeTani, SKi BNaMBaloTb Ha Cnocib B3aeMoLii rpaBLs 3 BipTyaslbHUM
cepepoBuLeM: B3aemogis 3 KoHTposepamu: OcKinbky VR-110510M BKJIlOYaE B cebe
KOHTpOsiepw, AKi po3Mi3HalOTh PyXU Ta XeCTu, M1 peani3yeMOo B3aEMOLI0 rpaBus 3 BipTyaJbHUM
cepefoBMLLEM 32 OOMOMOroI0 LIMX KOHTponepiB. paBeLb 3MOXXe KepyBaTu MepCoHa)keM Ta
B3aEMOAIATM 3 06'€KTaMu y rpi, BAKOPUCTOBYIOUUN PYXU PYK, HATUCKaHHSA KNaBiw i kecTu. Pyx Ta
nepemileHHs: YnpasaiHHA NepeMilleHHAM rpasus y BipTyasbHOMY CepefoBuLLi
BigbyBaTMMETLCSA WAAXOM PYXiB KOHTposiepamMu. Mun peanizyemo ue, BAKOPUCTOBYO4YM BOyOOBaHI
yHKUiT VR-Lwonomy Ta iIHCTPYMeHTN po3pobku, Aki 3abe3neyvytoTb CTabinbHICTL Ta
nAaBHICTb pyxiB. B3aemogis 3 06'ekTamn: 'paBeLb 3MOXKe B3aEMOAIATY 3 pi3HUMMK 06'eKTamMun y
BipTyaJibHOMY CBIiTi, TaKuMK AK nepeLwikoan, 36mupaHHa npeameTiB abo 36pos, 3a LONOMOrot
KOHTpoOsiepiB. Mn peanizyeMo MexaHiKy, Ska nepefa€ peaniCTUYHICTb Ta BiA4yTTSA B3aeEMoaii 3
o6'ekTamun. YnpaBriHHA MeHIo Ta iHTepdencom: [na HaBirauii Mo MeHI0 Ta BUKOHAHHSA Pi3HUX Ain
(Hanpuknag, 3aBaHTaXXeHHS pPiBHA, Nepe3anyck abo Buxig 3 rpm) Mu pospobumo iHTepdeic,
AKWIA BianoBigae cneundiui VR-cepeposuwa. Lle Bkntovae B cebe BUKOPUCTaHHA »XXeCTiB ANs
HaBeOeHHSA Ha NoTPibHY KHOMKY, Ta HATUCKaHHA Tpurepis. Y LbOMy MiApo34ini po3rnsHyTo
Pi3HOMaHITHI acnekTn ynpasfiHHA KOPUCTYBa4yeM B HaLLOMy irpOBOMY AoAaTKy Ansa VR-wonomy

, BKJIlOHal04M B3aEMOLII0 3 KOHTpOsepamu, ynpasiHHSA NepeMilleHHsM Ta Pyxom,
B3a€EMOAIil0 3 06'eKTaMun, KepyBaHHA iHTepdecoM Ta HaBirauiiHi eneMeHTn, CNPAMOBaHI Ha
CTBOPEHHSA peaslicTU4HOro Ta iMMepCcMBHOIO AOCBIAY ANS rpasuiB. BucHoBKK 4o po3ainy 2 Y
Apyromy po3gini 6yno getasbHO PO3rasaHYyTO NiAFrOTOBYI eTanu A0 po3pobKu irpoBoro AonaTKy
ona VRE-wonomy 2. Cnepwy My OOCNiANAN KOHUENLio Ta iget rpu, BU3Ha4YMBLIN ii
XKaHp, rOJIOBHY ifeto, remMniaen, LinboBy ayauTopPilo, @ TaKoXX TEXHIYHI obMeXeHHS Ta
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MO>XXJINBOCTI NpoekTy. dani 6yno 3aincHeHo BUBIp TEXHOOrIA Ta IHCTPYMEHTIB A1 po3pobKu,

BKJII0OYa04M BUBIp pyLlis Ta BigMNoBiAHOro . My onucanu npouec 3aBaHTaKeHHA Ta
HanalwTyBaHHA NPOEKTY B , @ TAKOX PO3rNAHYAN apXiTeKTypPHUI Niaxia i B3aemogito 3 VR-
LLIOJIOMOM . 3aBASKN CUCTEMATUYHOMY Miaxony [0 BUOOpPY iHCTPYMEHTIB Ta

BU3HAYeHHIO apXiTeKTYpU, MU 3aKaan MiLHY OCHOBY AJ18 NoAasbluoi po3pobku Ta peanisauii
irpoBOro gonaTtky, Wo 3abe3nevynTb BUCOKY AKICTb Ta iIHTEPaKTUBHICTb KOPUCTYBaLbKOro
pocsigy y VRE. PO341N1 3. PO3POEBKA IFPOBOIo AOOATKY ONnd LLoN1oMY

Peanisauia rpadgiyHoro KoHTeHTY lMepLia YacTMHa Po3pobKM HaLLOro NPOeKTY MoYmHanach 3
MoZeNtoBaHHA rpadivHMX KOMMOHEHTIB. Y LbOMY pOo34ini M/ NO3HANOMUMOCSH 3 OCHOBHUMM
acnekTamu, a TaKoXX 3a3HaydMMOo KJI0HOBI MeTU Ta 3aBAaHHS, AKi CTOSATb Nepej HaMu y npoueci
peanizauii rpadi4HOro KOHTEHTY A4 HalWoro NnpoekTy. Knto4oBsi uwini Ta 3aBgaHHsa byno
BWAINIEHO HACTYMHI K/IIOYOBI METK Ta 3aBOAHHA 01 PO3P0OKM NPOeKTy

n LUunTtnposaHus: 0,02% id: 22
« ».

CTBOpEHHS peaniCTUYHOro Ta iMMEPCUBHONO BipTyasibHOro CBiTY: [0/I0BHOK METO € CTBOPEHHSA
BPa>kalo4oro Ta »XXMBOro irpoBoro cepefoBuLLa, sIKe NOBHICTIO MOrJIMHE rpaBusa Ta A4acTb NOMY
BigYYTTA NPUCYTHOCTI ¥ rpi. ONTuMizauis rpadivHOro KOHTeHTY: Mu cTaBuMO nepef, coboio
3aBAaHHS 3ab6e3neynTn BUCOKY AKICTb rpaciyHOro KOHTEHTY, 0AHOYaCHO ONTUMI3Yto4KM Noro ans
edekTnBHOI poboTK Ha NPUCTPOAX Ta 3abe3snevyeHHs NnaBHOro renmmneto. CTBOpPeHHs
eheKTMBHOI CUCTEMIN B3aEMOAIT 3 rpaBLeM: M nparHeMO A0 CTBOPEHHS iHTYITUBHOI Ta 3py4HOI
cucTeMun ynpasniHHA Ta B3aEMOAIiT 3 rpaBLeM, aKa 403BOAUTb 3abe3neynTtn KoMOpTHUIA Ta
HaTypasbHUA reAMnJIen y BipTyanbHOMY cepefnoBuLLi. 3abe3neyeHHs BiANOBIAHOCTI 0O
TeMaTukn Ta aTMocdepun rpu: Hawa meTa - CTBOPUTY rpadivyHnin, KU igeanbHO
BifobparkaTnMe TeMaTuKy Ta aTMocdepy rpu

u Lntuposanus: 0,02% id: 23

n "
’

LOMOBHIOKYM Ta MiACUIIOIYM iIFPOBUIA AOCBIL rpaBusA. MooentoBaHHSA Ta TEKCTYpyBaHHA 06'ekTiB
Ons cTBOPEHHS rpadivHOro KOHTEHTY Yy Hawwin rpi

n LUwnTnposaHus: 0,02% id: 24

MW BUKOPUCTOBYBaIM Nporpamy . - Lle NOTY>XHWUIN Ta 6€3KOLTOBHUIN iIHCTPYMEHT
ana 3D-MoaentoBaHHA, SKUIM HALa€ LWNPOKI MOXXJIMBOCTI Y CTBOPEHHI Pi3HOMaHiTHMX 06'eKTiB,
NepCcoHaXkiB Ta apXiTEKTYPHUX eNleMeHTiB. [leTanbHille 3 UMM TPUBUMIPHUM rpadivHuM
penakTopoM MOXKHa 03HaNoOMUTUCL Ha odiuinHomy canTi [12]. MNpouec cTBopeHHs 30 Mmoaenen
CKJlaflaBCs 3 ABOX eTanis, a came: CTBopeHHs 3D MoAaenen: Y npoueci MogentoBaHHsA, MU novanm
po3pobky mogeni 3 6a3oBoi opmu - kyba. 3a LONOMOrOK PiSHOMaHITHUX IHCTPYMEHTIB ,
TaKuX AK (Bupasutn), (MacwTabyBaTu), (Po3BepHyTU) Ta (Hix), mn
nepeTBoploBaan Len Kyb Ha cknagHiwi popmu Ta naHawadTn, B pe3ynbTaTi OTpUMaBLLM Mogeni
noTpibHoi Ham chopmu (punc.3.1.) Puc. 3.1. Mogenb 3eMHOI MOBEPXHi 3 MPOBasioM FpyHTY, 6e3
TekcTypu TekcTypyBaHHS Mogenen: 1ns TekCcTypyBaHHS Mofenei, 3a3panerigb 6yna
3aBaHTaXkeHa nasiTpa KoJibopiB, 3 BIAKPUTUX AxXepen iHTepHeTy. [ng onTuMmisauii rpu - us
naniTpa BUKOPUCTOBYETLCA Ha 6araTbox 06’eKkTax ogHo4YacHo. [1na po3MasitoBaHHA Mogenen - Mu
BUKOPWNCTOBYBaN iIHCTPYMEHT y . Bu3Havanu 306pa>keHHs 3 NaniTpol KOJIbOPIB,
AK ON9 HaWnMxX MoAenen, Nicns 4oro, B iHCTPYMEHTI , 06Mpanun noniroHun
MopAeni, Ta nepemillyBanm ix Ha NOTPiIOHUIA HaM Konip. B pe3ynbTaTi oTpuMyBaan 3aBepLueHi 3
MogAeni, AKi B NofAaiblUOMYy CTaHYTb CKJ1a40BOK YaCTUHOK HALLOro irpoOBOro CBIiTY Y BipTyasbHil
peanbHoCTi. CTBOPEHHS YaCcTuH piBHA Y Hawin rpi, byna peanizoBaHa KOHLeMNUiA HECKIHYEHHOr 0
piBHSA. Lle 6yn0 AOCArHYTO 3aBAAKW CUCTEMI reHepaLlii piBHA 3 pi3HOMaHITHUX Tannis
(3aroToBneHi YacTuHWK, 3ibpaHi 3 baraTbox 06’eKTiB B 04MH), SIKi NOCNIAO0BHO PO3MILLYOTbLCS Ha
cueHi Nig Yac rpu. Ko)xeH Taln BKAOYaEe B cebe pi3Hi enemMeHTH, Taki K AinsaHKKM goporn,
JeKopaTusHi 06'ekTn, 30HM AN18 cnaBHy ByaiBenb, nepeLkos Ta MoHeT. Lii enemeHTn 6ynm
3ibpaHi 3 pisHUX mogenen, ki 6ynn cTBOpeHi B caMoMy pyLuii , abo iMnopToBaHi 3 Nporpamun
MOZLEeNOBaHHA . AnA CTBOPEHHS TalniB, MU BUKOPUCTOBYBAJIN Pi3HOMaHITHI 06'eKkTwn, Taki
AK 3aroToBJieHi npedabn 3emni 3 goporamu, byaisni, Ta pisHOMaHITHI NepeLwwkoaun, aKi bynun
06pobneHi Ta geTanizoBaHi Nig €ANHNA CTWUAb, WOO CTBOPUTK iMiTaLilO HECKIHYEHHOT JoporK Ta
0TOYYHYOro cepeoBuLLLa, CXOXKOro Ha BYJINLIIO B MiCTi. Ilicna nigroToBKM BCiX CKIaf0BUX -
KO>XX€eH Tamn 6ys 3ibpaHnin 3 UNX eNeMeHTIB y BiANOBiAHOMY NOPSALKY, Wob cTBOPUTHK
peanicTUYHUIN Ta Pi3HOMaHITHUI irpoBuiA CBIiT (puc. 3.2.). Ha MmanioHKy (puc. 3.2.) Mn 6a4nmmn
OOVH i3 TPbOX BUAIB 3ibpaHnX HamMu, Tannis onsa rpn. Mu Mo>KeMo rnomiTUTK 06'ekTu, 3 AKX
CKNafa€eTbCs [opora, Kifibka aBTomMobinis BAoaauHi Ta nianomm B ropy, no obmnaea 6okun goporn. Y
iepapxii NpoekTy € Tpu rpynu (puc. 3.3.):

n LUwnTtnposaHus: 0,01% id: 25

(rpyna To4oK A1 NOSIBU MepeLukon),
n LunTtnposaHus: 0,01% id: 26

(rpyna TO4O0K A1 NOsiBM MOHET) Ta
n LUntuposanus: 0,01% id: 27
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(rpyna To4ok ans nosieu 6yaisens). Puc. 3.2. MNpuknag ogHoro Tanny ans rpu Puc. 3.3. Fpynn
TOYOK AN NosBU BiAMOBiAHUX 06’€KTIB Ha iX KoopAnHaTax Ko)kHa 3 uux rpyn MiCTUTb NyCTi,
npo3opi Moaeni, AKi CNy>xaTb KoOOpANHaTaMK NOABU BiANOBIAHMX 06'eKTiB. Takmin nigxin 6ys
3pobneHunii 4ns onTuMisaLii rpy Ta CTBOPEHHSA ehpeKTy HECKIHYEHHOCTIi. 3aBASKN TOMY LLLO MU
3aBYaCHO 3HAEMO KOOPAMHATY pO3TallyBaHHSA LMX TOYOK Ha Taliax, MU MOXKEMO 3@ AOMOMOrot
Koy 3abesneunTu noasy NoTpibHMX 06'eKTiB y NnepeBipeHmx Micusax, i amwe B obnacTi Haworo
nons 3opy. Lle [03BONSE 3MEHLUNTY HaBaHTaXXEHHS Ha NMPUCTPINA, BUBAHTa)Ky4M 0JHOHACHO
MEHLUY KiNbKiCTb MoAenen Ha cueHy. KpiM Toro, ui TO4Kn BUKOPUCTOBYIOTLCA W06 06'ekTn, Wo
3'ABNAOTLCA Ha HUX, - 06Mpanunch 3aBXxam y abcontoTHO BUNaAKOBOMY MOPSAAKY, 3i CMUCKY
DOCTYMHUX. TaKUM YUHOM, FpaBeLb OTPUMYE MOXKJIUBICTb AOCIAXKYBaTU HECKIHYEHHUI PiBEHb,
L0 CKJIafa€ETbCA BCbOr0 3 TPbOX BapiaHTIB Talsis, Npy LLbOMY 30BCiM HE MOMiYaloym MiXK HUMKN
CX0XKOCTi Ta nepexopny, 60 KOXKeH BiApi30K 3aBXOW € YHIKaNbHUM, HE 3aJIeXKHO Bi NOpAaKY
MOSIBW Ha CLLeHi, OCKiNbKN Maxe BCi 06'€KTU Ha HbOMY 3'ABNAOTLCSA Y BUNALKOBOMY MOPSALKY.
MporpamyBaHHA BUNaAKoBoi reHepalii piBHA LLIo6 iMmnnemMeHTyBaTU O4HY 3 KJIIO4YOBMX MeXaHikK
rpu, a caMe BUMafKOBY reHepaLilo HECKIHYEHHOro PiBHA, M1 3BEPHYJINCA 00 HaNMCaHHA
ckpunTiB ANa rpadivHnx 06’'eKTiB, cLleHN Ta Tannis. OCHOBHUIA CKPUNT

n Lntuposanums: 0,01% id: 28
- BiANoBifgae 3a reHepadito Tannis. My 3pobnan Ha cLieHi MOPOXKHI 06’eKT i AoAann A0 HbOro
ckpunT

n Lntuposanus: 0,01% id: 29

Po3bepemMo Kno4oBi MeToAM reHepauii Tannis, wo byam HanucaHi B cCkpunTi: IHiLianizauis:

) { // 3reHepyBaTV NOYATKOBY KiNbKICTb Tannis ( =0; v i++) { /] Akwo ue
nepwmnn Tann, areHepyBaTu Tann-noyvyaTok it (i == 0) (3); // 3reHepyBaTK BUNagKoBUM
Tann 3i cnucky npedabis ( . (0, . )); } } Y meTogi (3
unkny 3reHepoBaHO MOYaTKOBY KiNbKiCTb Tannis ( ). Mepwwnn Tann (3 iHoekcom 3) €

TalJloM-NoYaTKOM, a pellTa TaniB BUNagkoBuUM YMHOM obmpatoTbcs 3i cnncky npedabis.
MoYaTKOBUI Taln € HaNBiNbLW PO3BaHTaXKEHUM, | po3pobieHNM cneuialbHO Nif KOPEKTHY NosiBY

Ha HbOMY MEepPCOHaXka Ha NoYaTKy rpu. OHOBJIEHHS: () { // Axwo no3uuis rpasus

nepeBuLLYE NO3MLI0 CNaBHY HAaCTynHOro Tamna i ( . .2z -60 - ( *
)) { // 3reHepyBaTn HOBUI Tann ( . (0, . N/

Bupganutn HancTapiwmnn Tann (); } } MeTog () nepeBipsi€, YN NOTOYHA NO3ULis

rpaBLs NepeBULLYE NO3MLito, Ae NoTPibHO 3reHepyBaTW HACTYMNMHUA Tana. AKLWO Tak, TO
reHepyeTbCs HOBUN Tal i BUOANAETLCA HANCTaPIWNNA, o6 YHUKHYTU NepeBULLLEHHS KisIbKOCTi
aKTUBHMX TaWnis, oNsA onTuMMi3auii NnpoekTy. FeHepauia: // MeTon ons reHepalii Tanna 3
BKa3aHWM iHOEKCOM ( ) { // CTBOPMTM HOBMI Taln Ha No3unuii
CraBHy = ( [ 1, . * ,
); // DopaTu Tann [o CNNCKY akTUBHUX Tannis . ( ); //
36inbWNTY NO3ULIi0 CNaBHY A8 HAaCTYMNHOro Tanna += ; } MeTog
( ) BiANOBifa€ 3a CTBOPEHHSA HOBOrO TalJy 3a AOMNOMOrot PyHKUIT
. BiH oTpnmye iHaekc npedaba Tanna 3 macmsy , BCTAHOBJIIOE NO3ULLIIO0
cnaBHy 3a LOMOMOroto * i [OL@€E CTBOPEHUI Tan A0 CAUCKY
aKTMBHMX Tannis. MOBHUI Kog MOXHa nobaynTun y goaaTky B. Micna po3pobkn ckpunTy - BiH ByB
HaflalWTOBaHMM Ha CLeHi, B iHCNeKTopi 06’ekTa A0 SKOro BiH NpukpinaeHuin. byno gogaHo
npecabu Tannis, Ta kamepy, ska byae BignosigaTN 3a KOOPAMHATY rpaBLUs, OJ15 KOPEKTHOT
poboTtu kopy. Tenep, Nicns BNPoOBaA)XEHHSA LibOro CKPUMTY, NPU CTapTi CLLEeHN, rpa MPOroHye
HeCKiHYeHHMI piBeHb. N5 reHepaLii 06'ekTiB Ha Talnax Mun po3pobunu e TpyU 4OAATKOBUX
CKPUMTK, KOXKEH 3 AKUX BiAMOBIAAE 3a reHepaLito CBOEI KaTeropii 06’ekTiB, 3 BUNaAKOBUM
BMOOPOM Ta PO3MILLEHHSAM iX Yy BU3HAYEHUX MOXINBUX NO3MLiAX. BOHN MatloTb NoAibHy Mix
cob010 CTPYKTYpPY, TOMYy My po36epemMo siMie OCHOBHI MeTOAN, Ha NPUKAaLi CKpUNTy

[ 7 | LnTuposaHus: 0,01% id: 30
« »
(Mepewkonn Ha Tanni) (aMB. pogaTok B): IHibianizauia: Y meToai (), AaKLWo He
6yno 3ap4aHo, BOHa WYKAETLCA aBTOMAaTUYHO 3@ Ha3BOIO
[ 7| LinTuposaHus: 0,01% id: 31
« g ».
Takox, iHilianisyeTbcs Macme 06’ekTiB (Nepewkon) . OHOBNEHHSA: Y
MeToLi (), NnepeBipsAETLCA BiACTaHb MiXK KAMEPOIO Ta KOXKHUM Konanaepom. fAKLLo
BiACTaHb MeHWa 3a i Nnepelwkoa Ha LbOMYy Konlangepi we He byna
CTBOpEHa, reHepyeTbLCA HOBa nepewkona. MeHepauis nepewkoan: Metop (

) obupae BMNaaKoBy nepeLlikogy 3 Ta CTBOPIOE ii Ha Micui
Konanpepa. MNo3HavyeHHs nepewkoan: MeTton ( ,

) Aopac€ Ter

[ 7| LinTuposaHnus: 0,01% id: 32

ONs No3HaYeHHs nepelwkoaun. BuaaneHHs nepewkoan: Konn o6'eKT cTa€e HEBUANMUM ONs
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Kamepu (meTop, ()), BiH BuoanaeTbCa 3 cueHn. dani uen, Ta nodibHi ckpunTr
Ona reHepadii 6yaiBenb Ta MOHET Ha PiBHi - MPUKPINIOITLCA Ha KOXXEH 3 TalniB OKpeMo, Ta
HaflalWTOBYETLCA B iHCMEKTOPI. [Jo CKPUNTIB 3aHOCMMO OKPEMO KOXXEH 3 MiAroTOBJIEHUX
npecdabis Mofenen nepewwkon, BU3HAYaEMO BCi TOYKUN, e Ui Nepelkogm MoxXyTb 3'ABASTUCSA, Ta
BCTAHOBJIIOEMO BiACTaHb BiA rpaBus Ao HanbAMIXX40i TOYKM CRaBHY, NPY AKi Ma€ 3'aBUTUCSA
nepewkoaa. TakoX BCTAHOBJIKOEMO Hac, MPOTSArOM SIKOro L nepelkoa iCHyBaTMMe Ha CLeHi.
OCKinbKu Len Tann He € 06'EKTOM Ha CLIEHI, a 3'ABASETLCA Nif Yac rpu, - Kamepy AoAaTu He
MOXXHa. TOMy, Ik BKa3aHo y nornepegHbOMy CKpunTi, Kamepa byae 3HaxoamTucsA 3a ii Ha3BO Ha
cueHi nig Yac rpu. TakMM YNHOM, i3 BNIPOBALXKEHHAM LUX CKPUNTIB y rpy 6yB AofaHnin
HECKiIHYEeHHUWI piBEHb, AKNIN Man>Xe NOBHICTIO FreHEPYETbLCSA BUNAAKOBMM YNHOM. BogHo4ac, mu
BMPOBaAWAN METOAN A8 ONTUMI3auii MPOEKTY, TaKi AK: BUAANIEHHSA CTapuX Tanis, BUAANIEHHSA
06’eKTiB Yepe3 NeBHUIM Yac, Ta Micna NeBHOI NPoONAEeHOI AMCTaHuii. Ller niaxin 4o3BOMB HaM
CTBOPUTU MHYYKY CUCTEMY reHepallii piBHA, Ska 3abe3nevye yHiKasbHICTb Ta pi3HOMaHITTS
KO>XHOTr 0 irpoOBOro MOMeHTY, 3abe3neyyiodn nNpu LbOMy HEMepepBHY renMnaernHy oUHaMiKy Ta
3axonJieHHa Ana rpasuiB. n3anH Ta iges irpoBoro MeHo Y HaloMy NpoeKTi M1 MPOMOHYEMO
rpaBLEBi HeMepeciYHU A4OCBIA, MOELHYI0OYM eNeMeHTH irpPOBOro MeHI0 3 icTopi€eto rpu. Micns
BXOA4Y Y rpy, rpaBeLb ONUMHAETLCA y BipTyasbHOMY 6YANHKY ronoBHOro repos, 6ins anesaHy. Len
6y OMHOK BiH MOXKe A0CNigXyBaTW Yy BipTyaibHiln peanbHOCTi. Ha ronoBHin cTiHi 6yanHky
po3TalloBaHa CTaTUCTMKA, WO BifoOparka€ KiJibKiCTb BOMBCTB, paxyHOK MOHET Ta MaKCMMasbHy
nponaeHy OMCTaHLi0 3a OAMH pa3 Yy rpi. 3a CIOXKeTOM rpu, Bce, Lo BiAbyBaeTbCA Ha irpoBin
CLEHi, € CHOM FOJIOBHOIO repos, AKuii BiH 6a4nTb 3aCMHayn Ha LbOMY ANBaHi. TaKNM YMHOM,
6yANHOK y MEHIO PaxyeTbCs 3a peasibHiCTb, Ae rpaBeLb 3anucye pe3yibTaTh NiCsS KOXKHOro CHy
Ha CTiHi, HaMaral4ucb Npu LboMy 6UTK TaM BnacHi pekopaun. Ha cueHi MeHto, nicna noaaBaHHSA
6yAMHKY rONOBHOMO repos, My peanisyBann edekT 3anikaHHA CBiT/Jia, BAKOPUCTOBYOYN
BbynoBaHi MOXANBOCTI . 3anikaHH#A cBiTNa - Le npouec 064MCNeHHS OCBIT/IEHHSA B irpOBiN
CLeHi Neped 4Yacom ii 3anycky. BoHO 003BONAE 3MEHLWNTM 064NCIOBasIbHE HAaBaHTa)XXEHHSA Mig
Yyac rpu, 3amicTb Toro, wob ob4yncntoBaT OCBIT/IEHHS B peasibHOMY 4aci. [lisHaTuck 6inbLie npo

Te 5K BiabyBa€eTbCA 3amnikaHHSA CBiT/a B MOXKHa y opilinHin gokymeHTauii [13]. Y Hawin
poboTi, ANs 3anikaHHA CBiTNa MU foAanun Ta HanawTyBaam o6’ekT
n LUuTuposBaHus: 0,01% id: 33

« »

(To4koBe CBIiTN0) AN [OCATHEHHS eheKTYy OCBITNEHHS Big NtoCcTpy B ByanHKy. ONs 3araibHOro
OCBIiTNI€HHSA CLLeHN MW HafNalTyBaAn CTaHAapTHe OCBIT/IEHHSA

n Lntuposanus: 0,01% id: 34
« »

(CnpsamMoBaHe CBiTN0), AKe piBHOMIPHO OCBIT/IIOE BCIO CLUeHY 3arasom. licns Toro, sk 6yno
npoBeAeHo HanalTyBaHHSA CLEHU - MU BUKOPUCTaNN yHKLIioHan 0N CTBOPEHHSA
3ane4yeHoro ceiTna. BUKOPUCTOBYE 3aneyeHi AaHi 415 LWBMAKOIro Ta e(PpeKTUBHOIro
Bifobpa)KeHHS OCBITNEHHSA B cUeHi. Lle no3BONSE AoCArTM peanicCTUYHOro epeKkTy OCBIiT/IEHHS
6e3 3Ha4YHOro BMJAMBY Ha MPOAYKTUBHICTb Fpu. B pe3ynbTaTi po3pobku inei Ta ansanHy irposoro
MEHI0 HaM BAaJ1I0CA CTBOPUTY 3pYyYHUI iHTepdenc Ana KopucTyBadiB, Ta 4O4aTU LiikaBui
eNieMeHT, AKniA nornnbnoe atMmocdepy rpu. 3amicTb 3BUHHOr0 MeHo My 3abesneynnn rpaBus
MOXXJINBICTIO 3aHYPUTUCSA B aTMOCHEPY CaMOro rojIoBHOINO repos, A€ BiH MOXXEe OrISHYTW CBOI
[OCArHeHHs Ta cnocTepiraTu 3a iX 3MiHOIO B peasibHOMY 4Yaci. KpiM Toro, 3acTocyBaHHS
CBiTNOBUX e(heKTiB, 30KpeMa 3anikaHHSA CBiT/1a, [OAaN0 PeaNiCTUYHOCTI Ta 3pobnno o6cTaHOBKY
onNTMMi30BaHO0, Ta We 6inbw npneabaneoto Ana CNPUNHATTA. IHTepdenc Mn npnainnnm
BEIMKWI aKLEHT 3pYYHOCTI iHTepgency, wob 3abe3neynt rpaBuaM NPUEMHUIA Ta
6e3nepebitHnin OOCBiA BiA renMnieto. 3amMicTb CTaHOAPTHOrO NPUKPINJEHHA 00 NepcoHaxka,
iHTepgenc po3TawoBaHNI Nnonepeny, Bropi, 3abe3sneyytoymn rpaBLeBi 3pyYHUA 4OCTyN 40
iHbopMauii nig 4ac 6iry no HeckiH4eHHOMY piBHIO. IHTepdenc BkaoYaEe B cebe nposopui

i3 HACTYMHUMK NiYUIbHUKaMn: MakcMManbHUA pekopA BiAcTaHi NoTo4YyHa nponaeHa BiACTaHb
KinbkicTb MoHeT KinbkicTb BOMBCTB 3a payHA KpiM Toro, Mu peanisysanu

n Lntuposanus: 0,01% id: 35

(pnc. 3.4.), ue NaneHb, AKa 3'ABASETLCA NPV Nporpawi. BoHa MiCTUTb aHaNOrivHi NiYNIBHUKN
(CTaTNCTUKA), @ TaKOX KHOMKW A1 pecTapTy 4Yu BUXO4Y B MeHto. Pnc.3.4. MeHto nporpawy y rpi
[Ona HaTUCKaHHSA KHOMKW rpaBelb MOXKe HaBeCTU KOHTPOJIEp Ha NaHeb nporpaly, i Toai 3
KOHTpOJIepa BUALE NyY, SKUM MOXXHa BifbLU YiTKO BiACNiAKOBYBaTWM HaBeLEHHS
KOHTposnepa(puc. 3.4.). MNicng Toro aK Ay4 KOHTposepa nonage Ha NOTPibHyY rpaBLI0 KHOMKY, -
npu HaTUCKaHHI Tpurepa BiabyneTbca akTMBauis HeobxigHoro metoay. Llen nigxin 3abesneyvye
TOYHEe ynpaBiHHA Ta 3pYy4YHUIA AOCTYN A0 QYHKLUIi rpu 6e3 3anBux ycknagHeHb. IHTepgenc y
MEHI0O Ma€ CX0XY CTPYKTYpY 3

n LUntuposanus: 0,01% id: 36

y rpi, ane 3abe3neyvye iHWi yHKLUIi, BIANOBIAHO A0 KOHTEKCTY MeHI0. TaKoX BiH HaJa€e AoCTyn
[0 OCHOBHOI iH(hopMaLii. A came: MakCUManbHUI peKopa NponaeHol BiACTaHi 3a BeCb Yac
KinbKicTb 3i6paHnx MoHeT KinbKicTb BOBMBCTB 3@ BeCb Yac 3arajiom Boporu Boporun BUKOHYOTb
KJII04OBY POJib Y NiATPUMLL Hanpy>XeHHs Ta 3aXonJleHHs rpaBus. PO3rnaHeMo ABa OCHOBHUX
TVUAW BOPOTiB Y HALIOMy NpPoeKTi: Bunaakosi Boporu: MepLui BOporun 3'ABasi0TbCa nonepeay
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rpaBsus y BUMNaAKOBUIA A8 HbOFrO MOMEHT Ta y BUNafLKOBOMY MOPAAKY. BoHW 3aBXXAW HanpaBieHi
Ha FOJIOBHOM0 repos 3 MeTO NEPELLUKOAN Y AOCATHEHHI uinen. FpaBeLb Ma€ MOXXAMBICTb BOUTH
abo HamaraTucs obinTwu ix. Llen enemeHT gonae rpi 4OAATKOBOI ANMHaMiku Ta Bubopy,
CTBOPIOOYM HenepenbayyBaHiCTb Ta BUKJIMKaOYM peakuito rpaBus. MocTinHWiA Bopor: T0N0BHMM
BOPOroM y rpi € BeAMiab, AKMIA HeMepepBHO rMepeciifye roJloBHOro repos. Llen Bopor He nae€
MO>XJINBOCTi 3yNMUHUTUCb Ta Po3C1abuTnce, CTUMynoYn rpaeus 6irtu Bce ganii pani.
3iTKHEHHS 3 6yAb-SKMM BUAOM BOPOriB NPU3BOAMNTL A0 MPOrpally Ta BUKJINKAE

n LUwnTtnposaHus: 0,01% id: 37

n "
’

CMOHYKal4WM rpaBus 40 CTpaTerivyHMX pilleHb Ta WBUAKUX Ain. Po3bepemo 6inbll aeTanbHoO, AK
6yB peanizoBaHW NepLnin TUnN Boporis: Bunaakosi sBoporu: MepLinMm KpOKOM My CTBOPUA
06'eKT

[ 7 ] LnTuposaHus: 0,01% id: 38

« »

’

0N BCTAHOBJIEHHSA BiACTaHi, Ha AKin 6yAyTb 3'ABNATUCL BOPOry, BiAHOCHO FOJIOBHOIO repos.
[nsa kopekTHOi poboTK, BiH NOBMHEH 3aBXAn ByTun Ha BiACTaHi Big nepcoHa)ka. 14 Lboro mu
[opanun Ha cueHy o6’ekT, nig Ha3Bo

[ 7| LinTuposanus: 0,01% id: 39

« »,

wo 6yne 6aTbKoOM ANA BCiX iHWKMX, SKi NOBMHHI 6yTn Ha BiacTaHi Big rpasus. Cioan BXoOUTb
6araTo 06'ekTiB, B TOMY YMCAi 1 iHTepdenc, Wo M1 po3rasHynn paHiwe. Ons uboro o6’ekta 6yB
po3pobneHnn ckpunt

n Lntuposanus: 0,01% id: 40
« »

(noBHWI KO4 AMB. A0AATOK B). Po3rnsHemMo 1oro ka4oBuin MeToa: MeTon AN nepeMilleHHs

06’€eKTiB: O {if( 1= && 1= ) { // OTpuMyeMo BigcTaHb

Mo ocCi Z Mi>K rpaBLEeM i

§2 unTuposanus: 0,01% id: 41
= Abs( . Z - . .z); // 9kwo BiacTaHb Ginblie 3a

MaKCMMaJibHY 0OMNYyCTUMY BiACTaHb i ( ) { // Nepemiwyemo

[ ] LUutuposBaHus: 0,01% id: 42

6511>K4e Ao rpasus 3 = . ; Z = . Z+

-4; . = ; 1} } LUen meTon nepesipse, 4 NoTpibHO
nepemMiCTUTK NAOLWMNHY
§2 unTuposanus: 0,01% id: 43

Mu nepeBipsSEMO, YU iCHYIOTb MOCUIAHHSA Ha FpaBLUs Ta MIOLNHY
n LntuposaHus: 0,01% id: 44

Po3paxoBy€eMO BiACTaHb MO OCi Z MK HAMUK. Ta NnepeBipseEMO, Y1 BiACTaHb binblue 3a
MaKCUMaJibHO AONYCTUMY. AKLLO YMOBa BMKOHAHa - CTBOPIOEMO HOBY MO3MLi0 ANA

n LwnTtnposaHus: 0,01% id: 45

Ha OCHOBI MOTO4YHOI, Ta NepeMilyeEMO 0 Hei 06’ekT. TaKMM YNHOM Tenep M1 MaEMO MOXXJINBICTb
3aKpinMTM 06’€EKTN Ha CLEHI Ha BU3HaYeHin BigcTaHi. OKpiM 3Morn nepeMiltlyBaTtn 06’'ekTun
Brnepej - no3agy nepcoHaa, Ta 3 KoXXHoro 60ky 6ysio BCTaHOBIEHO HEBUANMI CTiHW, WO 6yayTb
CNyryBaTu rpaHuuaMm, NS YHEMOXINBIIEHHS BUXOAY 3@ MeXi irpoBoro piBHA. Micna po3pobku
LIMX KPOKIB - BXXe MOXXHa MPUCTYNUTU A0 PO3P0OKU CKPUNTY AJIS MOSABM BOPOriB Ha CLEHI.
Po3rnsHeMo OCHOBHMWI MeToA4 CKpUNTY

n LUwnTtnposaHus: 0,01% id: 46
« »

nig Ha3Bolo

n Lntuposanuns: 0,01% id: 47

« ()»

(ouB popaTok B): Lleli MeTol BUKOPUCTOBYETLCS 419 CTBOPEHHS BOpPOra y BUMaAKOBi MOMEHTU

Yacy. Uukn 6e3KiHeYHO MOBTOPIETHLCS, W06 MOCTINHO CTBOPIOBATU TBApUHU. 3a
[0MoMoroto . - FeHepyeTbCSA BMMNAAKOBMUI Yac 3aTPUMKU Nnepes HacTyMHUM
CMaBHOM BOpPOra, KN 3HaXoAMTbCA MiXK MiHIManabHUM ( ) Ta MaKCMManbHUM
( ) 3HaYeHHAMW. Oani obupaeTbCcsa BuNaakosumin npedab sopora 3 Macusy

, Ta FeHepyeETbLCA BMMagKoBa NO3uLia No oci X B Mexax Big -1 o 1. B noTo4Hin
no3uuii BXxe CTBOPIOETLCS BOPOT, i AKWO 3a 10 ceKyHA noro He 6yno B6GUTO - BiH 3HUKAE 3i
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cueHun, ona onTuMmisauii rpu. Llen ko kpinnmo Ha 06’ekT
n LntuposanHus: 0,01% id: 48

« »

Ta AOAAEMO B iHCNeKTopi npedabun Boporis, Wo 6yayTb CTBOPIOBATUCHL Ha CUeHi. Hrxye
BKA3y€EMO MiHIManbHNIN Yac Mi>XK NOSBOO BOPOTiB ( ), Ta MaKCMManbHUM 4Hac (

). Ansa Toro wob Boporun pyxanuce B 6ik rpaBLs, 3 MeTOIO NepeLKoanTN NOMY pyX -
6yB po3pobeHnIn YHIBEPCaNbHUIA KOA,
Q LnTtuposaHus: 0,01% id: 49
« »
(AvB. pogaTok B), AKUI KPINNTbCA Ha KOXXHOIro BOpora okpemo. BiH Bktovae B cebe HacTynHe: Y
meToni
[ 7 | LintTuposaHus: 0,01% id: 50
« ()»
BinbyBa€eTbLCA Nowyk 06'ekTa rpaBLs 3a TErOM
n LUntuposanus: 0,01% id: 51

SIKLLO MOCKIaHHA Ha 06'eKT rpaBLs He 3HaWAEHO, BUBOANTHLCS BiAMOBiAHa NOMWIIKa B Jor. Y
meToni

[ 7| LinTuposaHus: 0,01% id: 52
« ()»

30iMICHIOETHCS NepeBipKa HasaBHOCTI NOCMAaHHA Ha 06'eKT rpaBus. AKLLO MOCUIaHHSA €, BOPOr
obepTaeTbCa y HaNpPAMKY [0 rpaBLs, @ NOTIM PYXaEeTbCA BNepes i3 3afaHoto WeMAKicTio. MeTon
[ 7| LinTuposaHus: 0,01% id: 53
« »

06pob6NsiE 3iTKHEHHSA TBAPMHM 3 iHWNMK 06'eKTamMm. AKLWLO TBapUHa CTUKAETLCA 3 06'EKTOM, LLO
Ma€ Ter

n LntuposaHus: 0,01% id: 54

n n
’

BOHA 3HULLYETbLCA, a Ha il Micui cnaBHUTbLCSA 06'eKT
n LntuposaHus: 0,01% id: 55
« ».

TakuM 4MHOM, Leln ckpunT 3abe3nedvye 6a30By NOBeAiHKY pPyXy TBapWMHU, OPiEHTALi0 Ha rpaBLs
Ta peakLlito Ha 3iTKHEHHSA 3 iHWMMKN 06'EKTaMK y irpoBOMY cepenoBuLLi . MocTinHWn Bopor:
LLlo cTocyeTbCA ApYroro, NOCTINHOrO BUAY BOPOriB, @ KOHKPETHO BeAMeas no3aay - TyT BCe
3pobneHo iHakwe. Llen Bopor MaE€ iHWY MeTy. BiH po3pobneHnin ona Toro, wob rpaBuio Hikonm
6yno Bigno4msaTn. Yepes Te WO BiH NOCTiNHO BiXxnTb No3aay - rpasuto Tpeba 6irtTu Bnepen, Wwo
[OJaE AK CTUMYJ, TaK | MOKpaLLy€E eneMeHTn piTHecy y rpi (Mpo ue Tpoxm 3rogom). CnoyaTKy Mu

3aBaHTaXXWKM Lo TBapUHY 3 oiLiMHOro MarasnHy [14]. Nicnsa yoro po3pobumam Ha CLeHi
06’ekT
n Lntuposanus: 0,01% id: 56

« »

L0 CayryBaTuMe HEBUAUMOLO CTiHOMW, AKka Byae pyxaTucb pasom 3 Beamenem, Ta Bignosigatume
3a MeHI0 Nporpauly y pasi 3iTKHeHHs. Takmuin meTog obpaHuii K 418 onTuMi3auii, Tak i gns Toro,
w06 HemMoXxnMBO Byno 3n1amMaTn NOriky rpu, Ta o6inTn Beamens, Npu LbOMy He Nporpaswun. Ons
o6’ekTa

n LUuTtrposBaHus: 0,01% id: 57
« »

6yB po3pobsieHnin okpemuii Koa, 3 OAHONMEHHOIO Ha3BO (AMB. AoAaTok B). Po3rnsaHemo noro
OCHOBHi MOMeHTU: Y MeTogi () 06pobNATHCA 3iITKHEHHSA

n LintuposanHus: 0,01% id: 58

3 iHWKUMKM 06'ekTamMu. AKLLO 3iTKHEHHS BiOYyBa€ETbCA 3 rpaBLEM, - 3YNMUHAETLCA PyX
n LntuposaHus: 0,01% id: 59

AKTUBYETLCH TEMHE CBIiT/10, BAMUKAETbLCA 3BMYalHE CBiT/I0, BMUKAETLCA KaHBaC Nporpally Ta
06'ekTU B3aemogii. Kpim Toro, BCi 06'ekTn 3 Terom
[ 7 | LintTuposaHus: 0,01% id: 60

BUIOANATHLCA 3 CLUEHN. AKLLO 3iTKHEHHA BiAbyBaeTbCA 3 Nepelukonoto abo MOHETO, - 06'eKT L€l
nepewkoan abo MOHeTM BUAANSETLCS 3 CLLEHW, @ TAaKOX 3'ABNSETLCSA eheKT 3HULLEHHS Ha MicLi
3HMLLEeHoro o6'ekTa. [Ins caMmoro BeamMeas Takox 6yB po3pobneHnii kog, ans Toro wob
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KepyBaTu NOro aHiMauismMmun. BoHM 3MiHIOIOTHCA B 3a/1€)XHOCTI Bif, CLLeHapito rpu. 3a CTaHOApTOM
BeAMigb 6KNTL BNepen, aje aHiMaLis 3MIHIOETLCA Ha aHiMaLlilo aTaku, KON BiH HaBIMXKYETLCSA
00 rpaBusl, Ta 3apaxoBye Nporpawl. TakMM YNHOM A04at04M peaniCTUYHOCTI Ta eMOLiOHaNIbHOCTI
Bif irpoBoro npouecy. OT>Ke B LbOMYy NiAPO34iNi MW OrISHYIN BCi MOXKMBI BUNMAOKN AN
nporpawy y rpi, posibpasLun Ak rpadiyHy, Tak i OCHOBHY KOLOBY CKafoBY LIMX HAZABa>KJINBUX
eneMeHTiB rpu. Peanizauist 3B8yKOBOro KOHTeHTY OrisiHyBLUW KOHOBi MOMEHTU rpadivyHOro
KOHTEHTY - C/lif, pO3MOBICTW i NPO 3BYKOBMIA. Hall apceHasn 3BYKiB OXOMNJIIOE NOCTPINN, 3BYKMN
pyXxy Ta 3axonsotody GOoHOBY My3UMKY, iKa CTBOPIOE aTMocdepy iMepcii Ta BHOCUTb Pi3HOMaHITTS
B remmnnen. Ans Toro, wob 3abesneyntn 6esnepebinHy poboTy 3BYKOBOro KOHTEHTY, MU
3aBaHTaXunm HeobxigHi aygiotannu 3 BiakpMTux axxepen [15,16] Ta iMmnopTyBann ix y Hawl
npoekT. LWo6 yHUKHYTN By Ab-AKMX HEMOPO3yMiHb Ta 3abe3ne4ynTn opraHisoBaHiCTb, M1
CTBOPMAN CcneLuiaNbHy Nanky

n LUwnTtnposaHus: 0,01% id: 61

n n
’

B SKill KO>XKEH 3BYK PO3MIiLLEHO Y BiAMNOBIAHIN Nanui, 3rigHo 3 NOro NprM3Ha4yeHHAaM. TaKUM YMHOM,
MU 004a/I1 TPU OCHOBHI TUMK 3BYKiB: (DOHOBY MY3UKY, sika FpPa€ NOCTINHO MPOTSArOM PiBHS, 3BYKU
pyXy, fiKi akTUBYIOTbCSA Nif Yac nepecyBaHHS rpaBus, 3 BpaxyBaHHSAM iHTEHCMBHOCTI Ta
LUIBUAKOCTI PyXy, @ TaKOX 3BYKM MNOCTPIiNiB, AKi 3'ABAAIOTLCA AULLE NMPY BUKOPUCTaHHI 36poi.
doHoBa My3uka [Onsa nokpalleHHs aTMocdepu, Ta NorNnbneHHs y rpy - BOHa NOBUHHA MiCTUTH
(hoHOBY MYy3UKy. My3unka Ha (oHi 3gaTHa 3aBaaBaTn Byab-a9Koi aTMocdepu, B 3a/1€XXKHOCTI Big, il
Tuny. Y HawomMmy Bunafky 6yna obpaHa AuHamivyHa, hyTypuCTUYHa KOMMNO3ULLS, Lo Hafae
aTMocdepy, 3 Kot xo4eTbcs 6irTn Bnepeq i BcTaHoBsoBaTU Bee BinbLwi i 6inbLii pekopan,
MUHalo4KM nNepewkoan Ta sBbmBatoym Boporis nepef coboto. LLLob peanizysaT hoOHOBY My3UMKY, Ha
06'€KT KaMepu My foAann KOMMOHEHTH

n Lntuposanus: 0,01% id: 62
« »

Ta

n Lntuposanus: 0,01% id: 63

« »,

Li 06'eKT BUKOPUCTOBYIOTLCA AN pobOTK 3i 3BYKOM B

n LntuposaHus: 0,01% id: 64
« »

(Ayaio cnyxa4) notpibeH HaM y rpi, wob Mn Moram cnyxaTu BCi MOXAUBI 3BYKW. Ha cueHi BiH
MOXXe ByTW TiNIbKW OOWH, | OCKiNbKN 06'€EKT
[ 7 ] LnTuposaHus: 0,01% id: 65
«Kamepa»
Lie Hawi oYi - 6yae npaBUAbHUM 3pobUTHK Ti | HAWUMK ByxXaMun, A00A0YM HA HET KOMMOHEHT
[ 7| LintuposaHus: 0,01% id: 66
« ».

(Aynio p>xepeno) - ue KOMMNOHEHT, SIKNN [O3BONAE BiATBOPOBATH 3BYK. Linx
06’ekTiB MOXKe Byne gekinbka Ha CLUEeHi, OCKINIbKN KOXXEH Takuii 06’eKT MOXKe BiATBOpPOBaATHU
okpemun aygaio dann. 4ns oHOBOI My3UKUN HaKpaLliM pilleHHAM 6yae AofoaTu NOro TakoxXX Ha

Kamepy. TakuM YnHOM BOHa Byfie B MPsAMOMY CEHCi 3aBXXAWM rpaTu y Hac B ronosi. Llei meTop
BUKOPMWCTOBYIOTb BCi irpoBi CTyAil, ANa CTBOPEHHSA (DOHOBOIro CynpoBiay. B KOMNoHeHT

n Lntuposanums: 0,01% id: 67
« »

y none

n LunTtnposaHus: 0,01% id: 68

« »

MU NepeHecn Hall My3nYHWUIA (aiin 3 Nanku y NpoekTi. B napamMeTpax KOMMOHEHTa BKJIYAIIN

napameTpu

n Lntuposanus: 0,02% id: 69
« »

Ta

n UnTtnposaHusa: 0,01% id: 70

« »,

L0 03HaA4YaE Lo My3uka byae rpaTn 3 caMoro rnovaTKy, NPuU CTapTi PiBHSA, Ta NicNsA 3aKiHYeHHSA
6yne aBTOMaTM4YHO NOBTOPOBaTUCh. Taki NapamMeTpu, K ry4HiCTb, NpiopuTeT, ehekT cTepeo Ta
iHWi - 6y HanawToBaHi ONTUMAabHO MNif CLEeHapin rpu. 3ByKn NocTpiniB OCKiNbKM B HaLWiR rpi
3ajyMaHa MOXJIMBICTb CTPINAATX MO BOPOram - M1 NOBUHHI 3abe3ne4nTi KoXXeH NocTpin
XapaKTepHUM 3BYKOM, A5 6ifbll peanicTUYHOro BigyyTTs rpu. Ona novaTtky po3bepemo poboTy
nicroneta y rpi. Puc. 3.5. MicToneT Ta To4ka NoSABM KyJb Ha cueHi Mn fogann Ha cueHy Moaesb
nicToneTa, Ta NPUKPINUAN ii 4o NPaBoOro KOHTpPoJepa, Wob MaTn MOXKAUBICTbL KepyBaTU HUM 3@
[OMOMOro pyK, MakCMMaJibHO CXOXKe [0 peasibHoro (puc. 3.5.). Mepep nictonetom 6yB aonaHmm
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MOPOXXHi 06’EKT, AKUM MU Ha3Baan
n LntuposanHus: 0,01% id: 71

« »,

Llen 06’ekT Byne cnyryBaTu TOYKOIO, Ha sKin Byae 3'9BNATUCHE Kyns Ha cueHi. HacTynHum
KPOKOM MW NPUCTYNUAN A0 NporpamMyBaHHsA. Po36epeMo rosnoBHi MmeToan 3 Kkoay

n LUntuposanus: 0,01% id: 72
« »

(omB. popaTok B), Wwob pizHaTUCh AeTanbHile K Npautoe KepyBaHHSA nictonetom: Llen ckpunt
Kepye CTPiNaHUHO 3i 36poi y VE-rpi. OCHOBHI yyHKLUIT BKAOYaloTh: IHiLianizauisa Tpurepa:
34UTYyBaHHA HAaTUCKaHHS TpuUrepa Ha NpaBoMy KOHTposepi. Pyx kyni: CTBopeHHs 06'ekTa

[ 7| LinTuposaHus: 0,01% id: 73

npu yTpuMaHHi Tpurepa 3 iHTepsasioMm y 0.33 cekyHAW. BusHavyeHHs WBMAKOCTI Kyni: Kyns
PYXa€ETbCA 3i WBUAKICTIO 3 0AMHMULI B HanpsaMKy 36poi. BiaTBopeHHs 3ByKy: MNpu nocTpini
BiATBOPIOETHCA 3BYK

n UnTtnposaHusa: 0,01% id: 74

Llen ckpnnT 3abe3neyvye hyHKLIOHANbHICTb CTPINAHUHM Ta aHiMaUito Kyni B rpi. Micna
HaNnCcaHHA CKpUNTY - noro 6yno nogaHo 0o o6’ekTa NicToseTa Ha CLEeHY, Ta HaflallTOBaHO
HaCTynHUM YnHOM: B iHcnekTopi 6yno nonaHo o6’ekT

n LwnTtnposaHus: 0,01% id: 75

« »

AKWUA CNYTY€E HEBUANMOIO TOYKOI Ha KiHLUi nicToneTa, 3BiaKM BUiTaE kyna. ani mu goganm
npedab camoi Kyni, Ta BKasaau iHTepBan, WO CAYrye 3aTPUMKOIO MidXK nocTpinamu, ans
peanicTUYHOCTI, Ta WBUAKICTb KyJli. Y H/XKHE nosie 4oJann cam 3ByK NOoCTpiny. Takox, noro
6yno nonaHo y KOMMNOHEHT

[ 7| LUutuposaHusa: 0,01% id: 76

« »

’

’

ons Toro wob Len 3ByK siyHaB caMe 3 MiCToJIeTa, a He 3 Kamepu, AK OHOBa My3unKa. Taknm
YNHOM MU OTpMMasM NPaLIoYUiA NiICTONET, NPY NOCTPINax 3 AKOro rpaeeub byae 4yTu
XapaKTepHi 3Bykn. OCcobMBICTb LLbOro MeToAy MOJIira€ B TOMy, LLO 3BYK NocTpiny 6yne 100%
JlyHaTun caMe Big 36poi, a He Ha hoHi, WO AoNoOMOoXKe NiATPUMYBaTN iIMMepPCUBHY aTMocdepy Ta
3aHYpPeHHs y rpy. 3ByKu pyxy OcCKifibKK rosloBHa MeTa rpu - npobirtu skomora gani,
BCTaHOBJIIOIOYM PEKOPA NOAO0JIaHOI BiACTaHi - MM HEe MOXXeMO 3annwmnTun Haw 6ir 6e3
XapaKTepHUX 3BYKiB. 15 peanizauii 3ByKy nepemilleHHs M1 3anucan 3ByK O4HOro Wwary Ta
nojanu noro y rpy. BBa>kaetbcs, o Lboro 6yae noctaTHbo. OCKINIbKN Y FPi MU MAEMO
MO>XJINBICTb MJI@BHO 3MiHIOBaATU LWWBUAKICTb PYyXY — NOT4YHUM pilieHHAM Byae 3pobuTn i
KOPEKTHWUIA 3BYKOBWUIA CyNpoBifg, ANns Toro wob Kpalle nepenaTtu BigvyTTa WBNAKOCTI. Ons
[OCArHEeHHs Uiei MeTn 6yB MOANGIKOBAHMA KOO PyXy NepcoHaxka

n LUwnTtnposaHus: 0,01% id: 77
« »

(ovB popaTtok B), skuin 6yne petanbHO pO3rasAHyTO NisHiwe. Po3bepeMo KAo40Bi MOMEHTU B
KoZi, Lo BiANoBifaloTb CamMe 3a 3BYKM Waris: B CKpUNTi M1 OTPUMYEMO NOCUJTAHHS Ha
KOMMOHEHT

n LntuposaHus: 0,01% id: 78

« »

’

3i 3BYKOM Luary, nicas 4oro pobvMo yMOBU AJ1A AOro BiATBOPEHHS Ta MPUMUHEHHS. Y YacTUHI
Koay, e M/ 3MIHIOEMO LBUAKICTb PYXY - AOAAEMO YMOBU, NPU SKUX 3MIHIOETLCS MapamMeTp

n LUwnTtnposaHus: 0,01% id: 79
« »

(WBMAKICTb) 3BYKY LIAriB B 3a/1€XKHOCTI Bifi 3HAYEHHS . Micnsa moandikauii ckpunTy
MU 004aJIN KOMMOHEHT

n Lntuposanus: 0,01% id: 80

« »
B iHCMeKTOopi 06'ekTa
n LUnTtnposaHusa: 0,01% id: 81

« »

’

AK | Yy MUHYNX BUNaAKaX, BKa3yloym TaM 3ByK Wwary. TakuM YAHOM, MU OTPUManun 3ByKOBUN
edeKT, Oe Wwarn nyHaTb e Nif 4ac pyxy rpaBuUs Ta 3MiHIOOTb CBOK iIHTEHCUMBHICTb 3a/1€XXHO
Bif WBMAKOCTI pyxy. OTXXe Tenep MU MaEMO YSABJIEHHS K NMPaLOTb TPU BUAN 3BYKIB Y HaLLOMY
npoekTi, a came: MoOCTiNHI 3ByKM (hoHOBa My3uKa): Lle 3ByKM, sKi BiaTBOpIOIOTLCA 6e3nepepBHO
NpoTAroMm yci€i rpu, Taki AK pOHOBa My3MKa, Ka CTBOPIOE aTMOCdepy rpu. 3ByKu, LLLIO
BUKJINKAKOTbCS HAaTUCKAHHAM (3ByKM NocTpiny): Lli 3ByKun BiATBOPIOIOTLCA Y BiAMOBIAb Ha
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KOHKpPEeTHI Aii rpaBusa, Hanpukaan, nocTpian 3i 36poi. 3ByKK, LLLO 3MIHIOKTLCS B 3aJIEXKHOCTI Bif
[i rpaBuUs (3BYKM pyXy nepcoHaka): Lle 3ByKku, aKi 3MiHIOIOTbCA B 3a/1€XKHOCTI Bifli aKTUBHOCTI
rpaBUs, HaNnpukKnag, 3BYKN KPOKiB, SiKi 3MiHIOIOTb CBOI iHTEHCMBHICTb B 3aJ1€XKHOCTI Bif
LWBMAKOCTI pyXy nepcoHarka. Bsaemogis 3 KopucTyBayeM Ta yrnpasiiHHA FPoio y BipTyaslbHOMY
cepefoBuLLi B3aemogis 3 kopuctyBadyeM Ta ynpasJiHHA Fpolo y BipTyaJlbHOMY cepefoBULLi €
OOHUM i3 HaMBa>KJINBILLMX aCNeKTiB po3pobKun BipTyanbHUX irop, SSKUN CUIbHO BiAPI3HAETLCS Bifg
ynpaBAiHHA Ha iHWKX naaTdopmax. Y LboMy pPO3A4ini MU PO3rnsgHEMO MeTOAN Ta iIHCTPYMEHTH,
AKi 6y BUKOPUCTaHi 415 CTBOPEHHSA e(peKTUBHOro Ta 3py4YHOro yrnpasJiHHA rpoto y
BipTyasibHOMY cepefoBui. My foCnianMo B3aEMOLIO 3 KOHTpOJiepaMu, peanisauito pyxy Ta
HaBirauii, 0bpobky »ecTiB Ta BBeAEHHS AaHMX, @ TAaKOX iHLI aCNeKTW, WO CNPUaTb 3PYYHOCTI
Ta iMMEepCMBHOCTI iFPOBOro AOCBiIAY BipTyaJibHOI peasbHOCTI. IHTerpauis Ta BUKOPUCTAHHSA

u Lntuposanus: 0,02% id: 82
« »

Y Hawin rpi kepyBaHHA NepCoOHa)keM peanizoBaHO 3a AOMNOMOrol0 BiLLTOBXYBAHHSA CTiKy NiBOro
KOHTPOJIEpa, LLO AO03BOJISE NEPEMILLYBaTWN rpaBLA Y BipTyaJlbHOMY NMPoOCTOpi Ha BCi 360 rpaaycis.
OKpiM UbOro, Ans 3MiHW WBUAKOCTI pyXy rpaBLs BUKOPUCTOBYIOTLCA PYXN KOHTPOJIEPIB Y
NPOTUNEXHNX HaNpsiMKax. Hanpuknag, SKWo pyxaTu KOHTPoOJepn Yy NPOTUJIEXKHI CTOPOHU Bropy
Ta BHU3, AK Y 3BUYanHoMy Biry, To mepcoHa>k pyxaTUMeTbCs WanaLle. IHTEHCMBHICTb pyXxy
KOHTpOJiepiB BigobparkaeTbCca Ha WBMAKOCTI 6iry rpaBus. Llein MexaHi3Mm fopa€e y rpy enemMeHTmn
hiTHecy, oCKinbky rpaeeLb NOCTINHO aKTUBHO PYXA€ETbCA, LLO CMIPUSE TPEHYBaHHIO M'A3iB PyK i
CnasiloBaHHIO 3aBUX Kasiopin. MNMepLwmm KpoKoM, Ans Toro wob KkepyBaTun nepcoHa>kem - Tpeba
CTBOPUTM CaMoro nepcoHaxka. OCKifibKn BipTyasibHa peanbHICTb A€ HaM 3MOry KepyBaTu
rosoBolo, 32 AOMNOMOIOI0 LLOMOMY, Ta pyKaMu, 3a [ONOMOro KOHTponepis - Tpeba goaaTu ui
e/IeMeHTU Ha Haly cueHy. NS uboro Mn CKOpMUCTaanUCh 3aBaHTaXKEHNM paHille, cnewiallbHUM
Ons po3pobku nif Wwosiom 2, a came -

[ 7| LuTtnposBaHusa: 0,02% id: 83
« »

Ma€ BeNKn Habip HanawToBaHNX, 6a30BNX KOMMOHEHTIB, AKi
[03BONAI0TL 06'€KTaM B3aEMOAIATY 3 iIHWMMKN 06’eKTaMn B cepefoBuLLi abo AR, Taknmm K

3axOMnJIeHHs, TpaHchopMaUis, nepeMilleHHs Towo. ToMy Mu BynemMo BUKOPUCTOBYBaATU AesKi
CKPUNTK i HaNpautoBaHHs, AKi 6ynu po3pobrneHi B

n LUnTtnposaHusa: 0,02% id: 84
« »

Ona po3pobHukiB irop. JaHun Ma€ npecab (3aroTosky) 6a30BOro KOMMNOHEHTY 3
HanalwTyBaHHAMN )15 KEPYBaHHA KaMepow Ta KOHTposepamu y VR, nig Ha3Boko

n Lntuposanus: 0,03% id: 85

« »,

Ona novaTKy 6yf0 NPUAHATO PilEHHSA IMMNOPTYBATW LLel KOMMOHEHT Ha Hally cueHy: Puc. 3.6.
KOMMOHEHTN KepyBaHHS NepCoOHa)KeM Ha irpoBin cueHi Mpegab mae 6araTo KOMNOHEHTIB Ta
nporpamHoro kogy (puc. 3.6.). Po3rnsiHeMo geTasbHO OCHOBHI CK/1af0Bi

n LUnTtnposaHusa: 0,03% id: 86
« ».

: Lle KOMNOHEeHT, AKWI ynpaBnse BBeAEHHAM Y rpi. BiH fo3sonse
HanawToByBaTU Ta 06pobNATK Ail rpaBUs, Taki SIK HATUCKAHHA KHOMOK, PyXM KOHTPOJ1epiB Ta
iHWIi noai. : Llen KOMNOHEHT BiAaMnoBifa€e 3a B3aemMofito 3 06'ekTamu-
iIHTepakTMBaMu, iX 3aXOMNEHHAM Ta NepeMilLleHHAM. : Lle cTaHAapTHUI KOMMNOHEHT
, KW Bianosinae 3a 06pobky nonin seogy. B BiH BUKOPUCTOBYETbLCA AN 06pobKu
B3aeEMoAii 3 06'ekTaMn, HATUCKaAHHSA KHOMOK Ta iHWMWX NoAin BBoAy. ( ): Le
KOMMOHEHT, KM NpencTasnse 6a3oBuin 06'eKT 415 BCbOro BipTyaJlbHOro NepcoHarka rpaBLs.
BiH BM3Ha4a€ Non0)XeHHS Ta OpiEHTaLi0 BCbOro irPOBOro NPOCTOPY Y BipTyaslbHOMY CepefloBULL.
: Lle KOMNOHEHT, KNI BUKOPUCTOBYETLCA AN 3CYyBY Kamepu y BipTyasibHOMY
cepepnoBuLLi. BiH 003BONISIE HaNAWTOBYBAaTW NOMOXKEHHS KaMepu BiAHOCHO rosioBy rpaBLUs Oons
KpaLoro komgopTy Ta iMepcil. : Lle cTanpapTHa Kamepa , IKa Bignosigac 3a
Bigo6bparkeHHs rpu Ha ekpaHi. Y BipTyasibHili peanbHOCTI Le BiANOBIAAE 3a BifobparkeHHs rpu y
BipTyaJlbHOMY NPOCTOPi Yepes OKyAApw. : Lle KOMNOHEHT A03BOJISE B3AaEMOAIATH
3 06'eKTaMM WAAXOM CMIPSAMYBaHHA MOrasgy Ha HUX. : Ctabini3ye B3aemogito 3
o6'ekTamMu 3a fonomoroto nornagy rpasus. BiH 3ab6e3nedvye cTabinbHICTE NO3ULii B3aeMoail
HaBiTb NPV pyxax rosiosu. Ta : Lle npencTasieHHs niBoro Ta
NPaBoOro KOHTpPOoJiepa BipTyasibHOI peanbHOCTI. Lli KOMNOHEHTW BiAMOBIAAOTb 3a B3aEMOAII0 3
ob6'ekTamMm y rpi 3a [OMNOMOIro0 KOHTPOJIEPIB. Ta
: 3abe3neyytoTb CTabiNbHICTb NO3MLUiT KOHTPOJIEPIB HABITb NPY pyXax rpaBLs.

: Lle cuctema nepemilweHHs BipTyaslbHOro nepcoHaxka B rpi. BoHa Bignosigae
3a pyx rpaBus y BipTyaJibHOMY cepefoBULLi, BAKOPUCTOBYOHYM KOHTPOIEPM YU iHLWI MeToAmn
nepemiweHHs. KepyBaHHA nepcoHaxkeM [Micns neTanbHOro BUBYEHHSA KOMMOHEHTIB, Haf4aHWX
HaM BUPOBHNKOM Yy

n LwnTtnposaHus: 0,02% id: 87

« »
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- MU Nepenwan 4o BAOCKOHANEHHS CKPUNTIB, A1 poboTK 3 KOHTpOsiepaMun, OCKiNbKU AN HaLoi

rpv He NiAXoAATb CTaHAAPTHI HaNaWTyBaHHA 3 4aHOro . Ana KepyBaHHA NepcoHa>keM Mu
nepenwnn fo 3MiH B OCHOBHOMY CKpUMTi B 06'eKTi
n LUuTtnposBaHus: 0,01% id: 88

« »

(oamB popaTtok B) koMnoHeHTa

[ 7 ] LinTuposaHus: 0,01% id: 89
« »,

B naHomy koni 6yna po3pobsieHa ogHa 3 HAWrOJIOBHILLNX MeXxaHikK Hawoi ¢iTHeC rpu, a came - 6ir
3a LOMNOMOrol pyXiB pyKaMu (KOHTposiepaMn B pyKax) y pi3HUX HanpsiMKax, oA 3MiHN
LWBNAKOCTI pyxy. Po3rnsHemMo geTanbHille HOBOBBEAEHHA: Y LLbOMY CKPUNTI 064MCNIOETLCSA

MOTO4YHE MOJIOXKEHHA KOHTpO)'IepiB, Ta I'IOpiBH}OIOTbCFI 3MiHW B MOJIOXKEHHI KOHTpOJ’IepiB 3
I'IOI'lepe,D,HiMVI 3Ha4YeHHAMU 014 BU3HAYEHHA TOro, Y pyxatoTbCA KOHTPOJIEPU B MPOTUNTEXHUX

HanpsMKax. B 3anexHocCTi Bif pe3ybTaTy NepeBipKy, WBUAKICTb pyXy ( ) NiHinHO
3MIHIOETbLCS 3a AOMOMOrol MeToay . Mi>K 3HAQYEHHAMU (opuriHanbHa
WBNAOKICTb) Ta (MoaunchikoBaHa WBUAKICTL). TakMM YNHOM Hamu ByB

peanizoBaHW KNOY0BUIN iTHEC eneMeHT rpu. OgHak € We Aeski MOMeHTH, aki Tpeba goaaTtn
0215 KepyBaHHS nepcoHa)keM. OCKiNIbKM B Hawin rpi nepenbayeHi nepewkonmn - NorivyHnUM
pieHHaM 6yae 3pobuTn MOXAMBICTb HE MPOCTO OMUHATHK iX, @ N nepecTpubyBaTn. ToMy MU
BUPILLIMAN peanizyBaTu Lo (hYyHKLIO OKPEMUM CKPUMTOM
Q LinTtuposaHus: 0,01% id: 90
« »
(moBHWIM KOA € B AoAaTKy B), 3agiaBwm npm LuboMy CTiK NpaBoOro KOHTposiepa. PosrnsHemMmo
[eTaNbHO KJI0YOBI YaCTUHM Koay: MeTon CcTpmbKy:

( . ) LI (L :
_ Vo+= . ( *-3.01 * ); } MeTop
[ 7] LnTuposaHus: 0,01% id: 91

« »

) ;

BUKJINKAETLCS NPW BiAXUNEHHI Bropy KHOMKK cTprnbKka. BiH nepeBipsie, 4n nepcoHaxk Ha 3emni, i
AKLLO Tak, TO AOJAE WBUAKICTb Y BUrnaai BekTopa Bropy ana ctpmbka. Meton OHOBAEHHS:

0O {ifC } && v 0){
_ =0} _ Vo= * . ;
( * . ); } Y uboMy MeToAi KOXHOro Kagpy

nepeBipAETbCA, Y NEePCOHaX Ha 3eMJi i AKLLO Hi, TO NepeBipAETLCA NOro WBUAKICTb Y
BEPTUKANbHOMY HaNpAMKY. AKLO0 WWBNAKICTb NAE BHW3, TO BOHA aHYJ/IIOETLCS, @ SKLLO Hi, TO 40
LWBMAKOCTI AOAAETLCA CMa rpasiTauii. MOTiM LA WBUAKICTb 3aCTOCOBYETLCA A0 NEPCOHaXka 3a
[OMNoMOro Mmetoay () KoMNoHeHTa . TaKnM 4YMHOM Ternep B Hac €
MOXXJINBICTb nepecTpnbHyTN Yepes nepeLwkoay, Wo AOAAE ANHAMIYHOCTI Ta albTepHaTUBHOCTI Y
NPOXoA>XeHHi rpn. Bzaemogis 3 iHTepdencom Y Hawin rpi 9K B MEHI0, TakK i Ha irpoBin cueHi -
4aCTO AOBOAUTLCSA B3AEMOAIATY 3 iHTepdencom, oNs HaTUCKAHHS KHoMoK. CTaHAapTHI
KOMMOHEHTN 3

[ 7| LintuposaHus: 0,02% id: 92
« »

He 30BCiM MigxonaTb Nif Halw cueHapin rpu. Tomy HaMmm 6y10 NPUIAHATE pilleHHSA po3pobuTn
OOMOMDKHUIN CKPUMT, NS KEPYBAHHSA AeAKUMU DYHKLISMN B3aEMoAii 3 iHTepdenicom. Po3bepemo
AK NpaLoE B3aEMOAIA 3 iHTep(encoM Ha irpoBin cueHi: MNig Yyac camoi rpm y Hac HeMae
MOXKJ/IMBOCTI HAaTUCKATU Ha eNeMeHTH iHTepdency, i HaBiTb MOCTaBUTK Fpy Ha Nay3y. Mun
po3pobunn Takuim 3agyMm, CNMpParynCb Ha Te, WO Lie NoBUHHa ByTn He NPOCTOo po3BaXkasibHa rpa,
@ NOBHOUIHHNIN PITHEC-IHCTPYMEHT. 3aBAAKN TOMY WO Nif Yac FPU HEMAE MOXXJIMBOCTI YBIMKHY TN
rnaysy - rpaBeLb He MOXXe 3YMUHUTK TPEeHYBaHHS A1 NepeauLllKn, Ta NpogoBX1TN fani, He
OHYJIA04M NPY LbOMY pe3ysbTaT. TakKuM YMHOM MK 3abe3neynin YecHICTb MiXK rpaBLUsAMU, agxxe
KON N0AVHA CTaBUTb HOBUI pekopa NPONAEHOI OUCTaHLUIT - MU MOXXEMO rapaHTyBaTW, L0 BiH
6yB nocTaBneHunn 6e3 MmaxiHauin, 3a oanH 6e3nepepBHUA 3abir. ToMy Halle CnaMBatoyYe MeHto
iHTepgency NOBNUHHO 3'ABNATUCHL BXKe MiCAa Nporpawy y rpi. Ana peanisauii HaWwnx nnaHis,
CMOYaTKy MM BUMKHYIN Ha CLEHi TaKi KOMMOHEHTU K

[ 7 | LintTuposaHus: 0,01% id: 93
« »

JiBOro Ta NpaBoOro KOHTposepa, Ta

[ 7 ] LUnTuposaHus: 0,01% id: 94
« ».

HacTynHuM KpoKoM fofanu yBiIMKHEHHS Lux 06’€EKTIB y AOMOMIXKHOMY CKPUMTI

[ 7] LnTuposaHus: 0,01% id: 95

« »

L0 po3rasganu paHiwe, B YMOBY MeToay , Konn
u Lntuposanuns: 0,01% id: 96
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« »

CTUKAETLCA 3 rpaBLeM. TakKUM YMHOM, NpPK CNpaLioBaHHi MeToAy AN nporpally y Hac
BMUKAETbCA iHTepdenc nporpaLly, Ta akTMBYIOTbCA 06'€eKTW iIHTEPaKTMBHOCTI J1iBOro Ta NpaBoro
KOHTPOJIEPIB, 3@ AOMOMOrOl0 AKUX MW MOXKEMO HaBECTU NPOMEHI 3 PyK Ha NMOTPIOHI HaM KHOMKK,
Ta HaTUCHYTU iX KNaBillel TpUurepom KoHTposiepa. AHanoriyHa ymoBa nporpaty 6yna gonaHa
[0 CKPUNTY iHWKNX BOporiB. Peani3aLis MeToaiB HaTUCKaHHA Ha KHOMKW Yy iHTepdelici ocobnmeo
He BiAPI3HAETHLCA Bif iHWMX NNATHOPM. Y KOXKHIA KHOMLI B 3a CTaHOapTOM € NoAis
HaTUCKaHHSA, SKY MOXKHa HajlallTyBaTX 3@ AOMOMOro CKpUNTiB. M1 BUKopucTanm
YHiBEpCanbHUN CKPUNT

n Lntuposanus: 0,01% id: 97
« »

ANa KHOMOK

n LntuposaHus: 0,01% id: 98
« »

Ta

u LntuposaHus: 0,01% id: 99

« »

B AIKOMY 404371 MeTOoA 06UPaHHS CLLEHWN B iHCMEKTOPI KHOMKN: MeToA 3MiHW CLeHu:
( ) { . ( ); } Llei ckpunT

[OJA€ETbCA Ha NMyCTU 06’'ekT
n LntuposaHus: 0,01% id: 100
« »

Ha CLUeHi, AN 3pYYHOCTi NOro BUKOPUCTaHHA. HacTynHMM KPOKOM My foganu uen ob’ekT B
06p0obHUK NoAin Npu HaTUCKaHHI KHOMKN ( ), Ta BKa3aJnm HOMep CLieHU, Ha aKy Tpeba
nepenTn, Nicna HaTUCKaHHSA KHOMKW. B LbOMY po3Aini My po3rasHy v Npu aknx obcTaBmHax
BUKJIMKAETbCA iHTepdenc Ha irpoBi CUEHIi, Ta AKMM YNHOM BiAOYBaETLCA B3AEMOLISA MiXK
iIHTepencom Ta KOHTpoepaMun rpaBus. BUCHOBKU [0 po3ainy 3 Y TpeTboMy po3gini 6yno
AeTasbHO PO3rasHYTO NpoLec po3pobku irpoBoro AodaTKy Anaa \V/R-wonomy

OcHoBHa yBara npuginsanacsa peanisauii rpacdi4HOro Ta 3ByKOBOIro KOHTEHTY, @ TaKoX
3abe3neYveHHI0 B3aEMOLIT KOPMCTYBaYva 3 rpolo y BipTyasibHOMY cepefoBuLli. Peanizauis
rpaci4HOro KOHTEHTY BKJll0Yaia BU3HAYeHHA KJIIOYOBUX Linen i 3aBAaHb, MoAeloBaHHS Ta
TEKCTYpyBaHHSA 00'€EKTIB, CTBOPEHHSA YaCTUH PiBHA, NPOrpaMyBaHHSA BUNAaLKOBOI reHepalii piBHS,
po3pobKy AM3anHy Ta igel irpOBOro MeHI0, CTBOPEHHS iHTepdency Ta BOPOriB. 3ByKOBUM
KOHTEHT, BKJIOYalo4 OOHOBY MY3UKY, 3BYKM MOCTPINIB Ta 3ByKU pyxy, 6yB iHTerpoBaHun ans
MoKpaLlleHHs iMepcii rpaBLiB y BipTyasibHY peanbHicTb. B3aemogis 3 kopuctysadem Ta
yrnpaBJiiHHSA FPOI0 Yy BipTyasibHOMY cepenoBuLLi 6ynn peanizoBaHi 3a 4OMOMOrot iHTerpauii Ta
BUKOPUCTaHHSA

n LwnTnposaHus: 0,02% id: 101

« ».

Ocobnuea yBara npuginanacsa po3pobui MexaHik KepyBaHHS MepCoOHa)KeEM Ta B3a€EMOLIi 3
iHTepgencoM, Wwo 3abesneymnno 3py4HicTb Ta iIHTYITUBHICTb rpu. 3arasomMm, y po3gaini 3 6yno
yCnilWHO peanizoBaHoO BCi HeobXigHiI eTann po3pobku irposoro fopaTky ons VR-wonomy

, O 003BOJINI0 CTBOPUTU MOBHOLIHHNIA Ta PyHKLiOHaNbHWIA irpoBuin NnpoaykT. BUCHOBKN
Ha ocHoBi NnpoBegeHnx gocnig»xeHb 6yno geTasbHO NpPOaHasi30BaHO iCTOPIl0 PO3BUTKY Ta
TexHiYHi cKnapoBi VR-TexHoNOorin, a Takox nNpuHumnu pobotun VE-cuctem. Ocobnusy yeary 6yno
NpUAINIEHO TEXHIYHUM XapaKTepucTMkam Ta MOXANBOCTAM \VR-Lwonomy , Lo
BM3Ha4aan cneundiky po3pobku irpoBoro nonaTtky. PesynbTaT 4OChiAXKEHHS | po3pobkun
irpoBoro goaaTtky ansa \/R-wonomy niaTeepanan epekTUBHICTbL obpaHMX TEXHOOrIN
Ta nigxogie. Y npoueci poboTn 6yso CTBOPEHO KOHLLENLito iHHOBaLiiHOro \VR-gocBiay, wo
3abe3nevye BNCOKUIA piBEHb 3aHYPEHHS KOPUCTYBaya Yy BipTyasbHe cepenosuile. OcobnmBa
yBara npuainanacsa onTuMisauii NpoAyKTUBHOCTI Ta peanicCTUYHOCTI BipTyasibHOro CBIiTY, WO
6yno [OCArHYTO 3aBAAKN BUKOPUCTaHHIO Ta . Tectn
niaTesepannn ctabinbHy poboTy AoAaTKy Ta BiANOBIAHICTb NOro hyHKUiOHaNbHUM BUMoram. Mig
yac po3pobku irpoBoro gogaTky 6yso ycniwHo peanizoBaHo rpadivyHUA Ta 3BYKOBUN KOHTEHT,
3abe3neyeHo iIHTEePaKTMBHICTb Yepes iHTerpawito BignoBiAHMX , @ TaKoX po3pobneHo
MexaHiKn KepyBaHHS NepcoHaXkeM Ta iHTepdencom. 3aBAAKN LLbOMY MNPOEKT CTaB 3HAYHUM
KPOKOM Yy PO3yMiHHi Ta 3aCTOCYBaHHi Cy4aCcHUX VR-TeXHOJOrin, HagasLwun 3MOry CTBOPUTK
YHiKanbHUIM irpoBUIA AOCBi4 Ta NPOAEMOHCTPYBaBLUM NOTEHUiaN ANa nodanblUnX AOCAIOXKEHD i

BAOCKOHaNeHHsA y uin cepi. CMNCOK BUKOPUCTAHUX OXEPE . , , , WO
Lie 32 peasbHOCTi Ta YMM BOHM BiApPi3HAIOTLCA?

/! . .uaf / -is-ar-vr-mr-xr/ (naTa 3sepHeHHs: 10.03.2024). I'sapa Megia.
IcTopia BipTyanbHOI peanbHOCTI. : A . / - - / (BaTa
3BepHeHHA: 13.03.2024). . IcTopis - XpOHONO0rist NOAIN | PO3BUTKY TEXHOJIOTIN.

: il . /oloaf -of-vr (paTa 3BepHeHHs: 13.03.2024).
? .
H/) / / -are-the- - -of- - (naTa

3BepHeHHs: 15.03.2024). - .
/! .eu/hoe-vr- - (naTa 3BepHeHHs: 18.03.2024)
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(VR) . :
o/ . . / feve- -in-vr-a- - (naTa 3BepHeHHs: 26.03.2024).

. (VR). :
3li . - .ora/ / / (naTa 3BepHeHHs: 28.03.2024).
A . /blogfvr- (naTa 3BepHeHHnA: 02.04.2024). .11
(2024).

Al . / - - -and- / (naTa 3BEpHEHHS:
03.04.2024). . . :

: . .org/ / -in-vr (paTa 3BepHeHHs: 05.04.2024). ,
(2021). 0 1. : /) . Jof / -
2021- / -2021- . (naTa 3BepHeHHs: 05.04.2024).

2. : 3/i . . / / / -2/ - / (BaTa 3BepHeHHS:
07.04.2024).

Al . . / Jur- - - -for- -and- -
(naTa 3BepHeHHs: 10.04.2024). . ( ).

H/] . . / / / - - -VR- -

(naTa 3BepHeHHs: 10.04.2024). . . :

A . / / - -Vr- . (naTa 3BEpPHEHHS:
11.04.2024). . . :

H/) . . Jinfof / -a- - - /0/ /96390
(naTa 3BepHeHHs: 12.04.2024). . LLlo Take ? :

A/ . / / - - (naTa 3BepHeHHs: 13.04.2024). . He
COPOMHO 3anuTaTU: K NpaLioe . :

/i Jofuk/ /ne- - -yak- - - (paTa 3BEpHEeHHS:
13.04.2024). . . : :/ . . /

(naTa 3BepHeHHs: 13.04.2024). . . : :/l . / - (naTa
3BepHeHHA: 13.04.2024). :

] . 3d. / / . X @3.0/ / . (paTa
3BepHeHHs: 13.04.2024). . NobynoBa gMHamiyHMX BeH3aCTOCYHKIB 3@ LOMOMOIrOt0

: /! . .ua/ / - - - - - (naTa
3BepHeHHs: 13.04.2024). . 1K [ekoMno3yBaTn Ta pPo3podbuTy rpy NOMoOAYIbHO 3
[0MoMOroto . : :/ . . / Jvak- -Qru- -7- (naTa
3BepHeHHs: 14.04.2024). . . :

/i . . /4.27/en-US/ / / /
(naTa 3BepHeHHs: 14.04.2024). . ( ) . :

H/l . /@ / -to- - - -dod- - -991H02397402
(naTa 3BepHeHHs: 15.04.2024). . . :

0 . / - - / - - -2ch38c21b247 (paTa
3BepHeHHs: 15.04.2024). . ? :

Al . . /] / /rur91o/ _ _for vr _ /
(naTa 3BepHeHHs: 15.04.2024). . BcTyn- . :

/i . .org/ Juk/2.82/ _ / / . (naTa
3BepHeHHs: 16.04.2024). 3d. . :

A/ . 3d. /2019.1/ / / - . (paTa 3BEpHEHHS:
16.04.2024). . - . :

o/l . . / /3d/ / / - - -rpg- - _
228910 (pnaTa 3BepHeHHsA: 16.04.2024). . . :

3/l . / / /N0%20 %20 / (naTa 3BepHeHHs: 17.04.2024).

3/ . . / - - - - Jaun- -300 (paTa
3BepHeHHs: 17.04.2024). OopaTok A MiHICTEpCTBO OCBITUK | HAayKn YKpaiHu [lep>xaBHuin 3aknag
n Lntuposanus: 0,04% id: 102

«JlyraHCbK1M HaLioHaNbHUM yHiBEpCcUTeT
imeHi Tapaca LLleB4yeHka»

®dakynbTeT (iHcTUTyT) Kadenpa HaB4anbHO-HaYKOBUIA iIHCTUTYT MaTeMaTUKKN Ta iHpOpMaLinHNX
TEeXHOosOorin (MoBHa Ha3Ba) IHpopMaUiHMX TEXHOOrIN Ta cucTem (NoBHa Ha3Ba) Nporpama Ta
MeTOoANKa TeCTyBaHHSA Ha BMKOHaHHA nporpamMHoi po3pobku (MP): Po3pobka irpoBoro gonaTtky
BipTyasibHOI peanbHOCTI Ana \VR-wonomy Montasa - 2024 3MICT TECT MNMJIAH65
BcTyn66 MeTa66 Llini TecTyBaHHA66 O6’ekTN TeCcTyBaHHAG66 TecToBi cLeHapii66 MeToan
TecTyBaHHA66 [naH TecTyBaHHSA Ta Yac TecTyBaHHA66 TecTyBasibHe cepenoBuLLEe66 TecT-
Kencm67 3anycK rpu Ha LLIOIOMi 267 lMepeBipka ynpaBiiHHA rpaBLeM67 TecTyBaHHSA
dyHKUioHany rpu67 TecTyBaHHA ayAio Ta BidyalbHUX edekTiB67 MNepesipka CymiCHOCTI Ta
NPOAYKTUBHOCTI67 TeCTyBaHHSA BiAHOBNEHHSA rpu Nicns BTpaTu 3B'a3Ky67 OYikyBaHi
pe3ynbTaTn67 BUKOHaHHA TeCTyBaHHA68 NiaroToBka TeCTOBOro cepefoBunLLLa68 3anyck
TeCcToBUX CLeHapiiB68 PeecTpauis pe3ynbTaTiB68 BusasneHHs noMnnok68 BunpasneHHs
nomunnok71 MoBTopHe TecTyBaHHA71 BUCHOBKM TecTyBaHHA72 TECT MNJIAH Bctyn MeTa TecT-
nJaaH Ansa NpoeKkTy BU3HAYaE cTpaTerii Ta MeTOAN TeCTyBaHHSA, HeobxigHi ons 3abesnedyeHHs
AKOCTi Ta cTabinbHOCTi rpn. OCHOBHa MeTa LbOro TecT-nJaaHy - AeTasnidyBaTun npouecu
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BUSIBJIEHHA Ta YCYHEHHS MOMWJIOK, @ TakoXX ONTMMi3aLii NpoAyKTUBHOCTI. [JoKyMeHT L03BONSE
oTpuMaTK iHhopMaLito Npo niaH TectoBux pobiT. Llini TecTtyBaHHA MepeBipka
(hyHKLLIOHaNbHOCTI FpM Ha BiAMOBIAHICTbL BUMOram cneuundikauii. BAsBNeHHA Ta yCYHEHHS
MOMWJIOK Ta AedeKTiB

B po60Ti rpu. OuiHka e)eKTUBHOCTI Ta NPOAYKTUBHOCTI Fpy Ha NpucTposx. Mepesipka
KOPEKTHOCTI Ta cTabinbHOCTI rpm nig 4ac pisHMx cueHapiis rpn. O6'ekTn TecTyBaHHS F0MI0BHE
MEHI0 Ta irpoBun iHTepgenc. KepyBaHHSA NepcoHakeM Ta B3aEMOLIA 3 OTOYEHHAM. [eMnnenHi
MexaHiku (CTpingaHHSA, pyX, B3aemoaisa 3 06'ektamu). I'padika Ta aHiMaLisf. 3ByKOBUIM eheKT Ta
My3uKaJibHUI cynposig. TecToBi cueHapii 3anyck rpu Ta nepesipka poboTu rosIOBHOrO MEHIO.
TecTyBaHHSA rosIOBHOro pexxumy rpu. Nepesipka poboTu rpm B pisHMX yMoBax. B3aemogis 3
pisHnMKn ob'ekTamun y rpi (36pos, npegmeTn, nepewwkoan). NMepesipka peakuii rpyn Ha Aii rpasus y
pi3HNX ymMoBax (pyx, CTpinaHHSA, obMMHaHHSA Bopora). MeToan TecTyBaHHA Py4yHe TeCTyBaHHS:
BPYYHY NepeBipATY pi3Hi acnekTn rpu Ta dikcyBaTy NOMUIKN. ABTOMaTM30BaHe TeCTyBaHHS:
BMKOPWNCTOBYBATM aBTOMaTU30BaHi CKPUNTY A8 TeCTYBaHHS PYHKLIOHaNbHOCTI rpu.
TecTyBaHHA Ha peasibHUX MPUCTPOAX: MepeBipKa rpy Ha Pi3HUX NPUCTPOAX Ta NaaTdopMax ans
3abe3neYvyeHHsa CyMiCHOCTI Ta onTMMi3auii. MNaH TecTyBaHHA Ha Yac TeCTyBaHHA Bu3HavyeHHsA
TEepPMiHiB Ta rpadiky npoBefeHHs TecTyBaHHA. Pikcalisa Ta aHani3 pe3ynbTaTiB TECTYBaHHS.
BHeceHHS KOpeKTMB Y pOo3pobKy rpu Ha OCHOBI BUABAEHUX AedeKTiB Ta NPono3unLin.
TecTyBanbHe cepefoBule 115 NpoBeAeHHSA TeCTyBaHHSA HaLOi rpu 6y10 BUKOPUCTAHO LLIOJIOM
BipTyasibHOI peasibHOCTi 2, OCKiflbKM Hawa rpa po3pobieHa BUKOYHO Nig Lo
MofeNb Ta Bepcito npucTpoto. Llel wonom 6yB 06paHMM S5k OCHOBHE TeCTyBaJjlbHe cepefoBuLLLEe
yepes Noro NONyNspPHICTb cepen KOPMUCTYBaAYiB Ta BUCOKY CYMICHICTb 3 pPi3HUMK irpoBUMun
nopaTkaMmy, Wo po3pobneHi nig uo nnatdopmy. Kpim wonomy 2, Ans TecTyBaHHA
TaKO0>X BUKOPUCTOBYBAJIMCA HAcTynHe obnagHaHHA Ta nporpamHe 3abesneyenHs: MK ona
po3pobkun Ta TecTyBaHHA: KoMn'toTep 3 BUCOKOMPOAYKTUBHUMM XapaKTepucTukamm, Skum
BUKOPMCTOBYBABCA A1 PO3p06KM Ta 3anyCcKy He 3ibpaHOro NpoekTy Ha LOJIoMi 2.
IrpoBi KOHTpOIEpU 2: N KepyBaHHSA rpaBLeM y BipTyaJlbHOMY cepefoBuLLi Ta
B3a€EMOAIi 3 irpoBUMM eneMmeHTamu. MporpamHe 3abe3snevyeHHs ona TecTyBaHHSA: JofoaTKOBI
nporpamHi 3acobu, Taki K CMCTeMN NOryBaHHA MOMUWJIOK, @ TaKoX MporpamMu s aHanisy
NPOAYKTUBHOCTI rpu Ha pi3HMUX KOHQIrypauisax komn'totepa. Lle TecTyBajibHe cepefoBuLLe
3abe3ne4ynno Hac MOXXIMBICTIO BiATBOPIOBATN peasibHi YMOBU FPpyu Ta NEPEKOHATUCA B AKOCTI Ta
CcTabinbHOCTI rpyM Ha KOHKPEeTHI nnaTdopmMi. TecT-kencm 3anyCck rpu Ha LWooMi 2:
MNMepekoHaTUCA, WO rpa 3anyCKaeTbCA Ha LLOOMI 2 6e3 by ab-aknx noMmiok abo
360iB. MNepeBipnTK, WO rpa 3anyCKaeTbCs 3i CLEHN MeHto. [NepeBipka ynpaBfiHHSA rpaBLEM:
MepekoHaTUCH, WO KepyBaHHSA NepcoHa>keM BifbyBaeTbCA BIAMOBIAHO A0 BiALWTOBXYBAHHSA CTiKy
NiBOro KoHTposiepa. lMepeBipnTH, Y1 3MIHIOETHCA LWBUAKICTb PYXY rpaBus BiAMOBIAHO A0 pyxy
KOHTPOJIEPIB Y NPOTUAEXHUX HanpsMKax. TecTyBaHHA pyHKUioHany rpu: MNepesiputun poboTy
OCHOBHMX irPOBMX MEXaHiK, Takux sk cTpubku, 36ip MOHET Ta B3aEMoAisa 3 BOoporamMmu Ta
oToYYy4YUM cepenoBuLlem. NepekoHaTKCA, WO rpa npautoe ctabinbHo Ta 6e3nepepBHO
NPoOTAroM TPUBANOCTI renMnieto. TeCTyBaHHA aydio Ta BisyanbHUX edekTiB: MNMepeBipnTn
BiATBOPEHHS 3BYKIB LUAriB Ta iHWNX ayAnio edekTiB. NNepekoHaTUCS, WO BidyasbHi ehekTu, TakKi
AK aHiMaUii BbMBCTBa abo pynHyBaHHS NepeLLKos, BiATBOPOIOTHCA KOPeKTHO. MNepesipka
CYMICHOCTI Ta NPOAYKTMBHOCTI: MNepeBipnuTn CyMiCHICTb FpuX 3 LLOJSIOMOM 2 Ta noro
OCHOBHMMW XapaKkTepuctmkamu. NMepekoHaTnca B cTabinbHin poboTi rpu. TecTyBaHHSA
BiJHOBJIEHHS rpu Nicnsa BTpaTy 3B'A3Ky: CuMynioBaTu BTpaTy 3B'SI3KYy 3 KOHTponepamu abo iHwi
HenepenbayeHi o6cTaBnHU. NMepeKoHATUCS, LLLO FPa KOPEKTHO BiJHOBJIIOETHLCA NICAS BiAHOBNIEHHS
3B'AA3KY 3 0OATKOBMMU NPUCTPOSIMU, Ta HE BTPaYva€ NoTOYHMM nporpec. O4ikyBaHi pe3ynbTaTu:
Yci TecT-Kencm nponaeHi ycniwHo 6e3 nomunok abo Henonanok. Mpa npautoe ctabinbHo Ta 6e3
nepeboiB Ha LLOIOMi 2. KepyBaHHS NepCcoHa)keM pearye Ha BCi BXiAHI flaHi KOPEKTHO
i 6e3 3aTpUMOK. Aygiio Ta BisyasibHi edhekTun BiaTBOpOOTLCSA 6e3 nepepB Ta BignoBigaloTb
oYikyBaHHAM. 'pa 36epirae nporpec KopucTyBaya Ta BiAHOBJIOE NOro Nicns BTpaTu 3B'a3kKy abo
iHWMX NoJibHNX CUTyalin. 3arasibHe Bpa>keHHs Bif relMnieto € NoO3NTUBHUM i 3a0BiNIbHUM NS
KopucTyBa4a. BukoHaHHA TecTyBaHHA. [poLec TeCcTyBaHHA BKJIlOYa€E B cebe KinbkKa KpokKiB,
CNpsAMOBaHMX Ha 3abe3nevyeHHs AKOCTI Ta HaAIMHOCTI FpU Ha LWOIoMI 2. Ocb
DOKNIaAHWIA ONNC BUKOHAHHSA KOXKHOro eTany: MNigroToBka TeCToBOro cepenosuila: MNepwmnm
KPOKOM Yy MpoLeci TeCTyBaHHSA € NiArOTOBKa TeCTOBOro cepenoBumila. 118 LbOro Mn MaEMo
hi3nYHM gocTyn Ao HeobxigHoro obnagHaHHS, BKJIOYAOYM WOJIOM BipTyasibHOI peasibHOCTi

2 Ta KOHTpoJiepyn, AKi BUKOPUCTOBYETLCA AJ19 PO3pobKM Ta TEeCTYyBaHHS rpu.
MNepesipka obnagHaHHSA: NepeKoHyeMOCS, LLO LWOJSIOM Ma€ HaallToBaHUM 3BYK, Bifeo Ta
KOHTposiepu. MepeBipsieMo cTaH 6aTapei Ta HasBHICTb AOCTAaTHLOIr0 NMPOCTOPY Ta OCBIT/JIEHHA AJA
pobOTU rapHiTYypu Ta KOMHOHEHTIB BipTya/lbHOi peanbHOCTi. 3anyCcK NporpaMHoOro
3abe3neveHHs: 3anyckaeMo nporpaMHe 3abe3neyeHHs aBTOHOMHO Ha LUOJIOMi 2Ta
MNepeKoOHYEMOCS, LLLO BOHO MPaLLlOE HAEXXHUM YMHOM, 6e3 nomMuok. MNepesipka rOTOBHOCTI rpu:
MepeBipseMO, O yCi HEObXiAHI pecypcn Ta KOMMNOHEHTW irPOBOro CepenoBuLLa 3aBaHTaXUINCb
HaNeXXHUM YNHOM, Ta HaJlalWTOBaHi i FOTOBI 40 BMKOPUCTaHHA. lNepeBipka iHTerpauir:
MNepekoHy€eEMOCS, L0 Fpa HaJIeXKHUM YNHOM iHTerpoBaHa B LLOJIOMOM 2 Ta MOXe
B3aEMOAIATM 3 yCiMa Noro yHKLiMN Ta MOXXAMBOCTAMU. Llel Kpok fonomarae 3abesneynTy,
Lo TeCcTyBaHHS rpu byae NpoBOANTUCS HAI@XKHMM YMHOM Ta YCi acnekTun rpu 6yayTb nepesipeHi
BiANOBIAHO A0 BUMOI Ta O4iKyBaHb. 3anMyCK TECTOBUX CLUeHapiiB: Micns NigroToBKM TeCTOBOro
cepenoBuLLa PO3NOYNHAETLCA 3aMyCK TECTOBUX CLEHapIiB, AKi MOKAVKaHI nepesipuTn pi3Hi
acneKkTn rpy Ta yHKLIOHaNbHICTb irpoBoro goaatky: 36ip TecToBux cueHapiis: Cno4aTKy
nepeBipsaEMO HaABHICTb YCiX 3anjaHOBaHNX TECTOBMX CLIEHApIiB i NEPEKOHYEMOCS, L0 BOHU
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Bigo6bparkaloTb Pi3HOMaHITHI aCNeKTU rpu, Taki AK KepyBaHHSA, reiMniein, B3aemogia 3 06'ekTamm
TOW0. BUKOHaHHS TeCcTOBUX CLeHapiiB: 3anyCKaEMO rpy Ha LUOJIOMi 2 i nocnipoBHO
BUKOHYEMO KOXXEH TeCTOBUI CLeHapin 3i cnucky. MNig 4ac TeCcTyBaHHSA aKTMBHO B3aEMOJIEMO 3
rpoto, cnpobyoyn BiATBOPUTY Pi3HI CUTyaLii, SKi MOXXYTb BUHUKHYTK Mif Yac rpu. Pikcauis
pe3ynbTaTiB: Mi4 Yac BUKOHAHHA KOXKHOI0 TECTOBOrO CLIeHapito 3anNnCcy€EMO BCi BUABJIEHI
npo6aemu, NOMUAKN Ta HEOONIKKN Y cneuianbHin Tabnnui. ONMcyeEMo KOXXHY npobnemy
OOKNaAHo, BKa3ylo4n Ha ii XxapakTep, BiATBOPEHHS Ta BMJIMB Ha reMnnen. lokyMeHTyBaHHS
noMusok: MNicna 3aBepLuieHHsA TECTOBOro CeaHCy CTBOPIOEMO AeTaJsbHi 3BT NMPO KOXeH
TeCTOBUM CUEHapin, Ae OOKYMEHTYEMO BCi BUABNEHI MOMUJIKN Ta HEJO0iKN. KOXXeH 3BIiT BKJOYaE
onuc npobnemun, KPoKW A9 BiATBOPEHHS, NPIOPUTETHICTb Ta PEKOMEHA0BaHI Kpokn Ans
BUMNpaB/ieHHs. PeecTpauia pe3ynbTaTiB: [Micns 3aBepLUEHHS KOXKHOI0 TeECTOBOr0O CLeHapito
HeobxifHO 3apeecTpyBaTV OTPMMaHi pe3ynbTaTh A8 NOAANbLLIOIO aHanily Ta BUNpPaBAEHHS
BUSABNEeHNX npobnem. dikcauisa noMmmnnok: 3anncyeMmo byab-aKi BUSBAEHi Nig 4ac TeCTyBaHHSA
noMunkn abo HefoNIKM y CrieliafbHUIA XKy pHa MOMUIOK. KOXKHI noMunaui HagaeMo onuc, faTy
BUABMEHHS, YacC Ta WAX A0 BiANOBiAHOro hparmeHTa Koay abo cueHn. JOKyMeHTyBaHHSA
BUABJSIEHNX Npobnem: KpiMm caMoi noMusiku, gikCyeEMO onmnc MOXKJMBUX NPUYNH BUHUKHEHHS
npobaemun Ta MOXAMBI cnocobu ii BuNpasneHHs. NpusHadyeHHs npioputeTy: KoXXHIin
3apeecTpoBaHin nomunui abo npobsaemi NprMsHavYaeMo NpiopuTeT BiANOBIAHO A0 i BaXX/IMBOCTI Ta
BMJIMBY Ha KOPUCTYBauyiB. Lle fjonomarae BM3Ha4nTn NopsaaoK BunpassieHHs npobsiemM Ta
po3noainnTn pecypcn ehekTmnBHO. Niarotoska 3BiTy: Ha ocHOBI 3ibpaHnx oaHUX CKNafa€EMO 3BIiT
Nnpo pe3ynbTaTh TECTYBaHHSA, KW BKJIIOYAE OMUC BUABNEHMX NpobneM, ixHih npiopuTeT,
MOXKJ/IMBi MPUYNHN Ta peKoMeHdalii Woao BunpaBieHHs. 3BiT oNoMarae Kpauie 3p0o3yMiTh cTaH
NMPOeKTY Ta NPUAHATU HeobXiaHi pilleHHs. PeecTpaLia pe3ybTaTiB TECTYBaHHSA € BaXKJIMBUM
eTanoMm y npoLeci po3pobku rpu, LLO A03BOJISE BUABUTY Ta BUNPABUTU BCi MOXINBI Nnpobnemun
Ta HeL0iKK nepefs BUMYCKOM roTOBOIro NPoAyKTY. BussneHHsa nomMmunok: Mig 4ac TecTyBaHHSA
6y 10 BUSIBNIEHO, WO MPW CTapTi irpoBOI CUeHN iHoAI B 0651acTi, Ae 3'ABNAETLCA rpaBeub, -
3'BNAETLCA OHA 3 NEePEeLIKOA, WO YHEMOXKJIUBJIIIOE PYX, Yepe3 KOHMNIKT 06’ekTiB. Lis npobnema
MO>X€ MPU3BECTN [0 HE3PYYHOCTEN ANA rpaBLiB Ta NOPyLWMTK renmnaen. HeobxiaHo pocnianTu
Lo cuTyauito Ta Bunpasutu npobnemy, wob 3abesneynTy NnaBHUA Ta KOMMOPTHUIN renmnien
0N KOprUCTyBayiB. BunpasneHHs noMunok icns BUSABAEHHS Ta aHani3y NOMUIOK MU BXXUBAEMO
HaCTYMHi KPOKW AN iX BUNPaBJIeHHS: BU3HaYeHHA NpMYnHM NoMUnKn: MNepuinmmMm KpokoM €
BU3HA4YeHHA KOpPEeHeBOi NPUYNHM NOMUAKN. M aHani3yeMo KoA, KOHirypauii Ta B3aemogito
Pi3HNX KOMMOHEHTIB rpu, Wob 3'acyBaTu, WO caMe NPU3BENO A0 BUHUKHEHHS npobnemu 3
MOSIBOIO B MepeLLKOAi Ta MOXANBUX MPUYUH iHLWNX NOMUIOK. BunpaBnieHHA cnaBHy B NepeLuKoai:
Mwn BHeC/IM 3MiHM B NNOKaUii CNaBHY NepeLwwKoan Ha NoYaTKy rpu, NepemMicTueLK ii Ha Be3nevHiwe
Micue, Ae BOHa He 3aBa)kaTuMe NosBi HaLIOro nepcoHaxka. Lle Bunpasuno npobnemy 3i cnaBHoM
B MepeLLKOoi Ta rapaHTy€E NaaBHNN NOYaTOK rpu AN KOpUCTYBadiB. OnTumisauia rpu: Ons
NoKpaLleHHA NMPOAYKTUBHOCTI Ta oNTMMi3auii 3arafbHOro 4OCBiAY rpy MU CKOPOTUIN MOXJINBY
MaKCMMasibHY KiNbKiCTb NepeLwlkon Ha Tanni. Lle gonomarae yHUKHY TN NepeBaHTa)KeHHs rpu Ta
3abe3ne4ynTun NaBHy renMnaenHy guHamiky. NMoBTopHe TecTyBaHHSA icna BHECEHHSA
BUMNpPaBJieHb MW NPOBE/IM MOBTOPHE TECTYBaHHA CLLeHapiiB rpu, 418 Nepesipku epeKTUBHOCTI
3MiH Ta iX BMAMBY Ha 3arasbHUI O0CBiA Bif rpu. Mig Y4ac uboro TecTyBaHHSA He B6yno BUABNEHO
XKOOHMX HOBMX NOoMMIIOK abo Hernonagok. KpiMm Toro, BiA3Ha4YnImM NoMiTHE NoninweHHs
NPOAYKTUBHOCTI rpW: BOHa CTajsa npauloBaTu naasHiwe, 3 6iNblUOK KiNbKICTIO KaapiB Ha
cekyHay. Lle pocarHyTo 3aBAsKM AOLATKOBIM ONTUMI3aLii, AKa Cnpusana NoKpaweHHIo WBUAKOCTI
Ta eheKTMBHOCTI poboTK rpu Ha LWoAoMi 2. BUuCHOBKM TecTyBaHHS Micns
nposedeHHs BcebivHOro TeCTyBaHHSA irpoBOro AoAaTKy Ha LLOJIOMi 2 MK oTpuManu
Ba>KJIMBI BiAOMOCTi Mpo Noro pyHKLiOHaNbHICTb, MPOAYKTUBHICTE Ta KOPEKTHY poboTy. BussneHi
Heponikn 6ynn ycnilwHo BMNpasfeHi, a rpa nigdaHa pagy onTuUMisauinHnX 3axo4is, Wo
MO3UTUBHO MO3HAYMNOCSA Ha i LUBUAKOCTI Ta SKOCTi BiATBOPEHHSA. 3aranoMm, pesybTaTh
TeCTyBaHHSA CBiA4aTb NPO BUCOKY AKICTb Ta FOTOBHICTb irpoOBOro AoAaTKy A0 NOAanbLIOrO
PO3BUTKY Ta BMMNYCKY. BaxnmBo BpaxoByBaTW OTPMMaHIi BiAOMOCTI Nif 4ac noAasnbLuoi po3pobku,
3 MeTol 3abe3neyeHHss MaKCMManbHOi 3aL0BOJIEHOCTI KOPUCTYBAYiB Ta yCNiLIHOIro
BMpOBaAXXeHHS rpn Ha puHok. JOOATOK B BuxigHuin kon CKpunTiB BuxigHuin kog ckpunTiB, AKi
opraHi3oBytoTb poboTy nporpamwu - , , , ,
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obstacleSpawnPoints[i].transform.position.z; float distance = Mathf.Abs(cameraZ - spawnPointZ);
if (lobstaclesSpawned && distance spawnDistanceThreshold && !obstacleSpawnedOnCollider[il) {
GenerateObstacle(i); } } } void GenerateObstacle(int colliderindex) { GameObject obstaclePrefab
= obstaclePrefabs[Random.Range(0, obstaclePrefabs.Length)]; Quaternion spawnRotation =
obstacleSpawnPoints[colliderindex].transform.rotation; GameObject obstacle =
Instantiate(obstaclePrefab, obstacleSpawnPoints[colliderindex].transform.position,
spawnRotation); obstacleSpawnedOnCollider[colliderindex] = true;
MarkObstacleSpawned(obstacleSpawnPoints[colliderindex], obstacle); Destroy(obstacle,
obstaclelLifetime); } void MarkObstacleSpawned(Collider spawnPoint, GameObject obstacle) {
obstacle.tag =

; } void OnBecamelnvisible() { Destroy(gameObject); } } using UnityEngine; public class
StopPIane : MonoBehaviour { public Transform player; public Transform stopPlane; public float
maxDistance = 2.0f; private void Update() { if (player != null && stopPlane != null) { float
distanceZ = Mathf.Abs(player.position.z - stopPlane.position.z); if (distanceZ maxDistance) {
Vector3 newPosition = stopPlane.position; newPosition.z = player.position.z + maxDistance - 4;

stopPlane.position = newPosition; } } } }using UnityEngine; using System.Collections; public
class AnimalSpawner : MonoBehaviour { public GameObject[] animalPrefabs; public float
minSpawnDelay = 2f; public float maxSpawnDelay = 10f; private void Start() {
StartCoroutine(SpawnAnimalsRandomly()); } private IEnumerator SpawnAnimalsRandomly() {
while (true) { float delay = Random.Range(minSpawnDelay, maxSpawnDelay); yield return new
WaitForSeconds(delay); GameObject animalPrefab = animalPrefabs[Random.Range(0,
animalPrefabs.Length)]; float randomX = Random.Range(-1f, 1f); GameObject spawnedAnimal =
Instantiate(animalPrefab, new Vector3(randomX, transform.position.y, transform.position.z),
Quaternion.identity); vield return new WaitForSeconds(10f); Destroy(spawnedAnimal); } } } using
UnityEngine; using System.Collections; public class AnimalMovement : MonoBehaviour { public
float moveSpeed = 5f; public GameObject player; public GameObject Animals; Dublic

GameObject FirePrefab; private BoxCollider boxCollider; private void Start() { if (player ==
player = GameObject.FindWithTag(

== null) { Debug.LogError(

); } } private void Update() { if (player == null) { return; } Vector3 targetDirection =
player.transform.position - transform.position; targetDirection.y = 0f; Quaternion newRotation =
Quaternion.LookRotation(targetDirection); transform.rotation = Quaternion.Euler(0f,
newRotation euIerAanes Y, Of) transform Translate(Vector3 forward * moveSDeed *

(coII|S|on gameOb ect.CompareTaq(

)) { Destroy(gameObject); Instantiate(FirePrefab, transform.position, Quaternion.identity); } } }
using System.Collections; using System.Collections.Generic; using UnityEngine; using
UnityEngine.SceneManagement; public class LosePlane : MonoBehaviour { public float
moveSpeed = 5f; public GameObject darkLight; public GameObject normalLight; public
GameObject CanvaslLose; public GameObject Raylnteractorl; public GameObject RaylInteractorR;
public GameObject spawnerAnimal; public GameObject destructionEffectPrefab; private void
Update() { transform.Translate(Vector3.forward * moveSpeed * Time.deltaTime); } private void
OnTriggerEnter(Collider other) { if (other.CompareTag(

) { moveSpeed = Of; darkLight.SetActive(true); normallLight.SetActive(false);

Canvaslose.SetActive(true); Raylnteractorl.SetActive(true); RaylInteractorR.SetActive(true);
spawnerAnimal.SetActive(false); GameObject[] enemies =

GameObject.FindGameObjectsWithTag(

oreach (GameObject enemy in enemies) { Destroy(enemy); } } if (other.CompareTag(

) || other.CompareTag(

g)) { Destroy(other.gameObject); if (destructionEffectPrefab != null) {
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Instantiate(destructionEffectPrefab, other.transform.position, Quaternion.identity); } } } } using
UnityEngine; using UnityEngine.InputSystem; public class GunController : MonoBehaviour { public
GameObject gun; public GameObject kulyaPrefab; public float spawnlinterval = 0.33f; public float

kulyaSpeed = 3f; public AudioClip shotSound; private InputAction triggerAction; private bool
triggerPressed = false; private float lastSpawnTime; void OnEnable() { triggerAction.Enable(); }

void OnDisable() { triggerAction.Disable(); } void Start() { triggerAction = new
InputAction(binding:

; triggerAction.started += OnTriggerPressed; triggerAction.canceled += OnTriggerReleased;
trquerActlon.EnabIe(), } void Update() { if (triggerPressed && Time.time - lastSpawnTime
spawnlinterval) { SpawnKulya(); lastSpawnTime = Time.time; } } void
OnTriggerPressed(InputAction.CallbackContext context) { triggerPressed = true; } void
OnTriggerReleased(InputAction.CallbackContext context) { triggerPressed = false; } void
SpawnKulya() { if (qun !'= null) { GameObject kulya = Instantiate(kulyaPrefab,
gun.transform.position, gun.transform.rotation); Rigidbody kulyaRigidbody =
kulya.GetComponent Rigidbody (); if (kulyaRigidbody != null) { kulyaRigidbody.velocity =
gun.transform.forward * kulyaSpeed; } if (shotSound !'= null) {
AudioSource.PlayClipAtPoint(shotSound, transform.position); } } } }using Unity.XR.CoreUtils;
using UnityEngine.Assertions; using UnityEngine.XR.Interaction.Toolkit; namespace
UnityEngine.XR.Interaction.Toolkit.Samples.StarterAssets { public class DynamicMoveProvider :
ActionBasedContinuousMoveProvider { private CapsuleCollider col; private float
originalMoveSpeed = 2.0f; private float modifiedMoveSpeed = 35.0f; private bool
areControllersMoving = false; private Vector3 lastLeftControllerPosition; private Vector3
lastRightControllerPosition; //private ActionBasedContinuousMoveProvider moveProvider; //
MocnnaHHA Ha KOMMNOHeHT ActionBasedContinuousMoveProvider gna oTPMMaHHS 3HaYeHHSA
moveSpeed public AudioSource footstepAudioSource; // NocunaHHA Ha KOMNOHEHT AudioSource
ONa BiATBOPEeHHSA 3BYKY wariB public enum MovementDirection { HeadRelative, HandRelative, }
[Space, Header(

] Transform m_HeadTransform; public Transform headTransform { get = m_HeadTransform; set

m_HeadTransform = value; } [SerializeField] [Tooltip(

)] Transform m_LeftControllerTransform; public Transform leftControllerTransform { get =
m_LeftControllerTransform; set = m_LeftControllerTransform = value; } [SerializeField] [Tooltip(

)] Transform m_RightControllerTransform; public Transform rightControllerTransform { get =
m_ quhtControIIerTransform set = m_RightControllerTransform = value; } [SerializeField]
[Tooltip

] MovementDirection m_LeftHandMovementDirection; public MovementDirection
eftHandMovementDirection { get = m_LeftHandMovementDirection; set =
m_LeftHandMovementDirection = value; } [SerializeField] [Tooltip(

MovementDirection m_RightHandMovementDirection; public MovementDirection
ightHandMovementDirection { get = m_RightHandMovementDirection; set =

m_RightHandMovementDirection = value; } [SerializeField] [Tooltip(

)] float m_Deadzone = 0.05f; public float deadzone { get = m_Deadzone; set = m_Deadzone =
value; } Transform m_CombinedTransform; Pose m_LeftMovementPose = Pose.identity; Pose
m_RightMovementPose = Pose.identity; protected override void Awake() { base.Awake(); //
OTpyMaTy NOCKMAAHHA Ha KOMMNOHeHT AudioSource footstepAudioSource = GetComponent
AudioSource (); originalMoveSpeed = moveSpeed; m_CombinedTransform = new GameObject(
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).transform; m_CombinedTransform.SetParent(transform, false);
m_CombinedTransform.localPosition = Vector3.zero; m_CombinedTransform.localRotation =
Quaternion.identity; forwardSource = m_CombinedTransform; lastLeftControllerPosition =
leftControllerTransform.position; lastRightControllerPosition = rightControllerTransform.position;
} private bool isObstacleDetected = false; // Jofany 3MiHHY 019 BiACTEXEHHSA 3iTKHEHHS 3
nepewkopoto private void OnTriggerEnter(Collider other) { If (other.CompareTag(

)) { isObstacleDetected = true; // BcTaHOBOEMO Npanopelp, wo byna 3HangeHa nepewwkoaa //
3YANHAEMO PyX, BCTAHOBJIIOIOYM WBMAKOCTI pyXy Ha 0 moveSpeed = 0.01; } } protected override
Vector3 ComputeDesiredMove(Vector? input) { if (input == Vector2.zero) { areControllersMoving
= false; return Vector3.zero; } // BiaTBOpeHHA 3BYKy waris if (input != Vector2.zero &&
footstepAudioSource !'= null && 'footstepAudioSource.isPlaying) { footstepAudioSource.Play(); }
// MepeBipKa, 41 He PyXa€eTbCA CTiK NIBOro KOHTPOepa, i 3ynnHKa BiATBOPEHHSA 3BYKY LiariB i
(input == Vector2.zero && footstepAudioSource !'= null && footstepAudioSource.isPlaying) {
footstepAudioSource.Stop(); } var currentlLeftControllerPosition =
leftControllerTransform.position; var currentRightControllerPosition =
rightControllerTransform.position; if (!areControllersMoving &&
Mathf.Abs(currentLeftControllerPosition.y - lastLeftControllerPosition.y) = m_Deadzone &&
Mathf.Abs(currentRightControllerPosition.y - lastRightControllerPosition.y) = m_Deadzone &&
Mathf.Sign(currentlLeftControllerPosition.y - lastLeftControllerPosition.y) !=
Mathf.Sign(currentRightControllerPosition.y - lastRightControllerPosition.y)) {
areControllersMoving = true; } else if (areControllersMoving) { areControllersMoving = false;
lastLeftControllerPosition = currentLeftControllerPosition; lastRightControllerPosition =
currentRightControllerPosition; if (lareControllersMoving) { moveSpeed = Mathf.Lerp(moveSpeed,
originalMoveSpeed, Time.deltaTime); // MnaBHWA Nepexih A0 OpUriHaNbHOI WBUAKOCTI } else {
moveSpeed = Mathf.Lerp(moveSpeed, modifiedMoveSpeed, Time.deltaTime); // MnaBHuiA
nepexia fo MmoaundgikosaHoi WemMAKocTi } if (m_HeadTransform == null) { var xrOrigin =
system.xrOrigin; if (xrOrigin '= null) { var xrCamera = xrOrigin.Camera; if (xrCamera '= null)
m_HeadTransform = xrCamera.transform; } } switch (m_LeftHandMovementDirection) { case
MovementDirection.HeadRelative: if (m_HeadTransform != null) m_LeftMovementPose =

}

m_ HeadTransform.GetWorldPose(); break; case MovementDirection.HandRelative: if
(m_LeftControllerTransform != null) m_LeftMovementPose =
‘m LeftControllerTransform.GetWorldPose(); break; default: Assert.IsTrue(false, $

.); break; } switch (m_RightHandMovementDirection) { case MovementDirection.HeadRelative: if .
(m_HeadTransform != null) m_RightMovementPose = m_HeadTransform.GetWorldPose(); break;
case MovementDirection.HandRelative: if (m_RightControllerTransform != null)

m RightMovementPose = m RightControllerTransform.GetWorldPose(); break; default:
_Assert.IsTrue(faIse, $

); brealk; } var move = base.ComputeDesiredMove(input); // OHOBNIOEMO NapameTp pitch 3ByKy
wariB B 3aJIeXXHOCTI Bifl 3Ha4YeHHa moveSpeed if (footstepAudioSource = null) {
footstepAudioSource.pitch = Mathf.Lerp(1f, 15f, moveSpeed / modifiedMoveSpeed); // 3MiHIOEMO
pitch Bip 0.5 po 1.5 3anexHo Big 3HavyeHHs moveSpeed } //return move; var leftHandValue =
leftHandMoveAction.action?.ReadValue Vector2 () ?? Vector2.zero; var rightHandValue =
rightHandMoveAction.action?.ReadValue Vector2 () ?? Vector2.zero; var totalSqrMagnitude =
leftHandValue.sgrMagnitude + rightHandValue.sarMagnitude; var leftHandBlend = 0.5f; if
(totalSgrMagnitude Mathf.Epsilon) leftHandBlend = |eftHandValue.sgrMagnitude /
totalSgrMagnitude; var combinedPosition = Vector3.Lerp(m_RightMovementPose.position,
m_LeftMovementPose.position, leftHandBlend); var combinedRotation =
Quaternion.Slerp(m_RightMovementPose.rotation, m_LeftMovementPose.rotation,
leftHandBlend); m_CombinedTransform.SetPositionAndRotation(combinedPosition,
combinedRotation); return base.ComputeDesiredMove(input); } } }

3ansieHne 06 orpaHNYeHNn OTBETCTBEHHOCTU:

DTOT OT4YeT J0JKEH ObiTb MPaBU/IbHO NCTONIKOBaH U MPOaHann3nMpoBaH KBaanduLMpOBaHHbIM CNeLnaancToM, KOTopblii HeceT
OTBETCTBEHHOCTb 3@ OLLeHKY!

JNobas uHhopmauus, NnpeacTasieHHas B 3TOM 0THeTe, He ABNARTCA OKOHYATE/IbHON U NOANEXNUT PYyYHOMY NPOCMOTPY W aHann3y.
[oxanyncra, cneaynTe NHCTpykuusmM: PekoMeHaaunm no oueHke

OeTtekTop MnarnaTa - Bawe npaBo Ha opurnHanbHocTh! [J SkyLine LLC
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