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AHHOTADIUA

TexHuueckoe 3ajaHle — 3TO OCHOBHOM JJOKYMEHT, OTIPEAEISIONIHIA 1e)ib, Ha0op TpeOoBaHM, CTPYK-
TYpY, CBOMCTBA, METO/bl M MOPAIOK CO3JJaHUs IPOrPAMMHOTIO NMPOAYKTa, B COOTBETCTBUH C KOTOPBIM IPO-
U3BOJUTCS pa3pabOoTKa MPOrpaMMbl, €€ TECTUPOBAHUE M MPHUEMKA, UCKIIIOYAIOLINH IBYCMBICIEHHOCTD TOJI-

KOBaHUA pa3HbIMH UCIIOJHHUTCIISIMU.

Hacrosmee Texnuueckoe 3a1anne Ha pa3paboTky « VR-urpsl ““/luzaiinep mispkeid”” Ha asuxke Un-

real Engine 4» comepXuT cienyromui psii pa3aesnos:

1) kBBenenuey;

«QOCHOBaHHS 151 Pa3PAOOTKIY;

«Ha3HadueHue pa3paboTKIDy;

2)
3)
4)

<TpeGOBaHUS K IPOTPAMME;

5) kTpeboBaHus K MPOrpaMMHBIM JTOKYMEHTAM;

7) KCraauu ¥ Tansl pa3paboTKWY;

8) KIIopsa0oK KOHTPOJIS M IPUEMKI;

k
k
k
k
6) kTeXHIKO-PKOHOMHUYECKHE TIOKA3ATEITI;
k
k
k

9) «CHUcOK MCIOIb30BaHHBIX HCTOUHHUKOB);

10) Impntosenns

B pa3nene «BBeneHune» ykazaHO HAMMEHOBaHME U KpaTKas XapaKTepUCTHUKA 00IaCTH MPUMEHEHUS

IIPOrpaMMBI.

B pasaciie «OcHOBaHUA JIA pa3pa60T1<H» YKa3aH JOKYMCHT, Ha OCHOBAHHWHU KOTOPOI'0O BECACTCA pa3-

pa60TI<a, 1 HAUMCHOBAHHEC TCMBI p33pa6OTKI/I.

B pasnene «Haznauenue pazpaboTku» yka3aHo QyHKIIMOHAIbHOE U KCILTyaTallMOHHOE Ha3HAuYE€HUE

MIPOrPaMMHOTO MPOAYKTA.

Paznen «TpeGoBaHus K mporpaMMey CoAep>KUT OCHOBHbBIE TpeOOBaHUS K (YHKIMOHAIBHBIM XapakK-
TEPUCTUKAM, K HAJIEKHOCTHU, K YCIOBUSAM 3KCIUTyaTalluM, K COCTaBy U IIapaMeTpaM TEXHUYECKUX CPENCTB,
K MH()OPMAIIMOHHON U MPOrpaMMHOI COBMECTHMOCTH, K MAaPKHPOBKE M YIAKOBKE, K TPAHCIIOPTUPOBKE U

XPpaHCHHUIO, a TAKKE CIICHUAJIbHBIC TpC6OBaHI/I$I.

Paznen «TpeGoBaHus K MPOrpaMMHBIM JOKYMEHTaM» COACPKHUT MPEeABAPUTENBbHBIN COCTaB Mpor-

paMMHOﬁ JOKYMCHTAIUW U CIICHIUAJIBHBIC Tpe6OBaHI/I$I K HEH.

N3m. Jlucr No nokywm. [Tonam. Hara
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Paznen « TexHUKO-3KOHOMUUYECKHUE MTOKA3aTENN» COEPKUT OPUEHTUPOBOYHYIO SKOHOMUYECKYIO (-
(EeKTUBHOCTB, MTPEIOIAraeMyI0 TOJI0OBYIO HOTPEOHOCTh, SKOHOMHUECKHE TPEUMYILIECTBA pa3pabOoTKH Mpo-

TPaMMBbL.
Paznen «Cranuu 1 5Tansl pa3pabOTKW» CONEPKUT CTaTUuU pa3paboTKH, dTambl U CoAepKaHue paboT.
B paznene «Ilopsimok KOHTPOIS M MPUEMKW» YKa3aHbI 00IIHe TPEOOBAHMS K TPHEMKE paOOTHI.

B pa3aceie «CIHMCOK UCITOJIb30BaHHBIX HCTOYHUKOB) YKa3aHbl CCbUUJIKK HA UCTOYHUKHU, KOTOPBIC ObLIH

HCIIOJIb30BaHbl IPU pa3pabOTKe.

Hacrosmmii nokymeHT pa3paboTaH B COOTBETCTBUU C TPEOOBaHUSIMMU:

1) TOCT 19.101-77 Buas! nporpaMm 1 NporpaMMHBIX JOKYMEHTOB [8];

2) TOCT 19.102—77 Craguu pa3pabotku [9];

3) TOCT 19.103—77 O6G0o3HaueHust NpOrpamMm U MPOrpaMMHBIX JOKyMEHTOB [|10];

4) TOCT 19.104-78 OcuHoBubie Haamucu [[11];

5) TOCT 19.105-78 O6utue TpeboBaHUs K MPOTPaMMHBIM JOKyMeHTaMm [|12];

6) T'OCT 19.106—78 TpeboBaHus K MPOTPaMMHBIM JJOKYMEHTaM, BBITIOJTHEHHBIM ITEYaTHBIM CTIOCOO0OM
[13];

7) TOCT 19.201-78 Texuuyeckoe 3aganue. TpeboBaHus K cofepxanuio u opopmieHuto [[14].
N3menenus k rexanaeckomy 3ananuto opopmirsitorcs cormacHo [OCT 19.603-78 [[16], TOCT 19.604

78 [17].

Hepez[ TEM, KaK NPUCTYIIUTH K U3YUCHUIO JAaHHOI'O JOKYMCHTA, MPCANIONAracTcCs npeaABapuTCIbLHOC

O3HAaKOMJICHHE ¢ IpUBEACHHOMU B [Ipunoxenun 1 TepMUHOIOTHEN.
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1 BBEAEHUE

1.1 HanmeHoBaHHe NPOrpaMMbl

HaumenoBanme Tembl pazpadorkm: « VR-urpa ““/luzaiinep msxeit” Ha npukke Unreal Engine 4»

HaumMeHoBaHMe TeMbl pa3pa0oTKM Ha aHIVIMICKOM si3bIke: «‘‘Beach Designer” Unreal Engine

4 VR-game»

1.2 Kparkasi xapakTepucTHKA 00,1aCTH NPUMEHEHUS NPOrPaMMBbI

«VR-urpa “/luzaitnep kel Ha amwxkke Unreal Engine 4» — npukiiagHas nporpaMma, paspada-
ThIBa€Masi B pa3BJICKATEIbHBIX LENAX U MPEICTABISAIONIAs COOON CUMYISTOp Tu3aiiHepa IUIHKeH, 3aHIMaro-

ierocsi yOOpkoi Mmycopa, mpuoOpeTeHneM U paCCTAaHOBKOM IISHKHOTO HHBEHTAPSI.

[TpunoxxeHue npeaHa3HAYSHO ISl UCTIOIB30BAHUS MUTPOKAMU, UMEIOIIUMHU B pacnopsikeHun VR-
ouku Oculus Quest 2, B BozpacTte oT 6 10 25 JIeT 1 HalpaBJIeHO Ha YIOBIETBOPEHHE CTETHUECKOM MOTpeOHO-
CTH TIOCPEJICTBOM JICKOPUPOBAHUS TEPPUTOPHH, FKOJIOrHUecKoi moTpedHocTH [20] mocpeacTBoM yOOpKH U
o0naropaxuBaHusi TEPPUTOPUH, a TAKKe HA POPMUPOBAHUE CIIEAYIOIINX MUPOBO33PEHYECKUX [IEHHOCTEH:
BaXHOCTh COXPaHEHHS OKPY’KaloIIel cpebl, 3a00Ta 0 Hell, OTBETCTBEHHOE OTHOIIEHUE K YOOPKE MyCOPHBIX

OTXOOOB.

N3m. Jlucr No nokywm. [Tonam. Hara
RU.17701729.05.03-01 T3 01-1
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2 OCHOBAHUA A1 PASBPABOTKH
OcHoBaHueM ISl pa3paOO0TKH SBISETCS YUEOHBIN MJIaH MOATOTOBKH OaKajJaBpOB MO HAIIPABICHUIO

09.03.04 «IIporpamMmHas MHXCHEPUS» U YTBEPKIACHHAS aKaJIEMUUYECKUM PYKOBOAUTEIEM TEMa KypCOBOTO

IIPOCKTA.

HaumenoBanue tembl pa3padorkm: «VR-urpa ““/luzaiinep muspkeii” Ha nsmwkke Unreal Engine

4y,

YesoBHoe 0003HaYeHHe TeMbl pa3padoTku: «Beach Designery.

N3m. Jlucr No nokywm. [Tonam. Hara
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3 HASBHAYEHUE PASPABOTKHA

3.1 OyHKUHOHAIbHOE HA3HAYEHHUE

Pa3pabarsiBaeMoe NpUIIOKEHUE JAET MOIb30BATEII0 BOZMOKHOCTh IPUMEPUTH Ha ce0s poJIb CIEIu-
ajucTa 1mo 0J1aroyCTpOUCTBY IUISDKEH, KOTOPBIM MOXKET B3aMMOACHCTBOBATh ¢ OOBEKTAMU Ha KapTax, you-
paTh TEPPUTOPUIO, TIOKYTIATh U PACCTABIIATH IUISHKHBIM HHBEHTAPh 110 CBOEMY YCMOTPEHHUIO Ha HECKOIBKUX
IsbKax AMepuKH. 3a BBIIIOJHEHUE 33JaHUS [10JIb30BaTelb OyET MoJIy4aTh ONPE/IeICHHYIO CYMMY JECHEX-
HOM BaJIIOTBI, KOTOPYIO MOKHO OyI€T UCIIONB30BaTh JUIsl MpUoOpeTeHus 6ojiee TOporux ToBapoB Ha Moce-

JYIOIIUX YPOBHSX.

3.2 JKkeImIyaTauMoOHHOE HA3HAYEHHU e

OCHOBHBIMU KOHEUHBIMH HOTpC6I/ITeJ'I$[MI/I pa3pa6aTLIBaeM0ro IPHUIOKCHUS SBJIAIOTCA JIFOOAW B BO3-
pacTe OT 12 0 25 JICT, KOTOPBIM XOUCTCA YAOBJIICTBOPUTH CBOKO 3CTCTHYCCKYHO HOTpe6HOCTB 1 KOTOPbBIM

MHTEPECHO MPUMEPUTD Ha ce0st poJIb IUISHKHOTO Ju3aiiHepa.

JI71s1 KOpPEKTHOTO MCIIOJIb30BAaHUS TaHHOM MPOrpaMMBbI MOJIb30BaTEN0 OyAyT HYKHBI OUKH BHPTY-
anpHOM peanbHOCTH Oculus Quest 2, 1K, oTBevarommii TpeboBanusM u3 myHkTa 4.6, u kadenb Oculus Link

Jutst moakTrodeHus oukoB K [IK (ecnu He ucmonb3yercst AirLink).

N3m. Jlucr No nokywm. [Tonam. Hara
RU.17701729.05.03-01 T3 01-1
HNus. Ne momn. [Tonm. u nara | B3am. MuB. Ne | MuB. Ne ny6n. | Tlogn. u nara




9
RU.17701729.05.03-01 T3 01-1

4 TPEBOBAHMUS K IPOI'PAMME

4.1 TpeOoBanus K PyHKIHOHAJIBbHBIM XapaKTePUCTHKAM

1)

2)

3)

4)

4.1.1 TpeOoBaHusI K COCTABY BBINOJIHSIEMbIX (DYHKIIUI

Pa3pabarpiBaemas mporpaMma J0JKHA BU3YaIU3upOBaTh ECTh UTPOBBIX JOKALIMMI:
* oduc;
* JIOKalus, peajJu30BaHHAas Ha OCHOBE IUIshKa napka Wai'anapanapa, ['aBaiiu, CILIA;

* JIOKaIusl, peanrn3oBaHHas Ha ocHoBe Papakolea Green Sand Beach, I'aBaiin, CIIIA.

Oduc — crapToBas KOMHaTa U CBA3YIOIIEE 3B€HO MEXIy BCEMH OCTAIbHBIMHU JIOKAIIUSMU, TTEPEUHC-
JICHHBIMU B TIyHKTE | TaHHOTO crucKa (anee — IUIHKHBIMU YpOBHSIMU). B oduce momkHbI pacmo-
JaraThCs IJIAHIIET U KOT (CM. MyHKT 8 criucka). M3 odurca qomkHa IpONCXOAUTh HABUTALIUS MEXTY

OCTaJIbHBIMM YPOBHSIMU C IIOMOLIBIO IuTaHuIeTa (cM. yHKT 10 criucka).

Kax b1l TUISDKHBIN ypOBEHB JTOJKEH CTAaBUTH MEPEJI MOIb30BaTeNIeM 3a1a4y yOpaTh TEPPUTOPUIO U

YKpacuTh €€ B ONPECIICHHON TEMAaTHKE.

Kaxx1p1il mIIsKHBINA ypOBEHb JOJKEH MPOLEAYPHO 3al0IHATHCS MyCOPOM BO BpeMsl IEPBOM 3arpy3-

Ki. MycopHbIe 00BEKThI JOKHBI TeHEPUPOBATHCS B IOCTYIHBIX JJIS TOJIb30BATENs MECTaX U TOMK-

HbI HAXO/IUTHCS HA paccTostHUM He MeHee 300 caHTUMETPOB APyT OT Apyra. JlocTynHble MecTa orpe-

JEJISIFOTCS TPAHULIAMU TTIEPEMEILEHUS MT0JIb30BaTEIIsI.

[Tonk30BaTens TOMIKEH UMETh BOSMOXKHOCTH IMOTHATH JIF000H CreHePUPOBAHHBIN MYCOPHBINH OOBEKT.

B cnyuae, eciii monp30BaTeb €ro BIKMHET, JOKHA OBITH BO3MOXKHOCTh BEPHYTh BCE CYIIECTBYIO-

[IUE Ha IAHHBI MOMEHT MYCOpHBIE 0OBEKTHI (B TOM YHCIIE U TOT, YTO ObLT BEIKUHYT MOJIE30BATEIIEM )

Ha UCXOJJHO€ MECTO C MOMOUIBI0 COOTBETCTBYIOLIEH KHOMIKH B MEHIO Tay3bl.

Kaxxaplii miiskHbIA ypOBEHb BKIIIOYAET B ¢€0s1 CIEAYIOUINM MepeyeHb MOCcie10BaTeIbHbIX 3a1aHu:

* Ybopxka Mycopa co Bcel poctynHou Tepputopun. B manenu «MHCTpyMEHTBY — «YOOpKa»

TOJIB30BATEIb JOJIKEH UMETh BOBMOXKHOCTh Ha)KaTh Ha KHOIIKY, CO3/IAfOIIYI0 MYCOPHBIN Oak.
[TomMuMo 3TOrO HOMKHA OBITH KHOIIKA, MEpeMeIIaolias MycOpHOH 0ak K MOJIb30BaTeNIo, a
TaK)Ke KHOIKA YHUUTOXKEHHSI MyCOpHOTro Oaka. J[ommkHa ObITH BO3MOKHOCTH OpaTh MyCOPHBII
0ak B pyKH, epeMeniarb, OTnyckarh. [ yTHUIn3auun MyCOpHOTO 00BEKTa MOJIb30BaTEINI0
HEOOXOAMMO TIOMECTUTH MYCOPHBINH 00BEKT B KOp3UHY (cM. MyHKT 11 crmcka).
[To Mepe yTunmu3anuu Kaxaoro MyCOpHOro 00beKTa OyJeT yBeTUYNBATLCS CUETUYMK Hal1eH-

HBIX 00BEKTOB B IITYKaX B hopmare «(cueTyrk) / (KOJIMYECTBO BCEX MyCOPHBIX OOBEKTOB Ha

N3Mm. Jlucr Ne nokym. [Tona. Hara
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YPOBHE)» U B MPOLIEHTaX B (popmare « (IIPOLEHT HAlIEHHBIX 0OBEKTOB)%0» U BBIBOJUTHCS B
naHenu « I HCTpyMEHTBI» BO BKIIAJKE « YOOpKay.
VY kaxkmoro MmycopHoro oobekta qoiikeH 0bTh Ter CatFindable, 4To6b1 KOT MOT ero HaiTh (cMm.
MyHKT § CIHCKA);
* JlekopupoBaHHE YPOBHS C IOMOIIbIO TOBAPOB, KOTOPHIE MOJIb30BaTEIb MPUOOPETAET BO BKJIAI-
ke «Mara3un» u3 nanenu « THcTpyMeHTB (cM. IyHKT 11 criucka).
Pa3mep omuiarkl 3a KOHKPETHBIN YPOBEHb JOKEH PACCUUTHIBATHCS HA OCHOBAHMM TOTO, Ha-
CKOJIBKO PACCTABJICHHBIE HAa YPOBHE TOBAPHI OAXOIUT K TEMAaTHUKe 3aaHus1. OnpeaenuTb, Moj-
XOJIMT TOBAP WJIA HET, MO>KHO MO XELITEraM B €ro ONMCAaHUHU BO BKJIaJIKe «Mara3un» B HaHeIH
«HCTpYMEHTBI».
Onucanue Bcex IUISDKHBIX YPOBHEHN TOJKHO HAXOAUTHCS B IJIAHILIETE MoJib3oBaTeld. Onucanue mno-
CJICAYIOIIMX YPOBHEH U BOBMOXXHOCTh HAauaTh MX BHITIOJIHEHHUE JOJIKHBI OBITh HEIOCTYIIHBI, TIOKA HE

3aBEPILUECH MPEAbIAYIIUNA YPOBEHb.
5) Opna ¥ Ta ke JIOKalKs MOXKET ObITh UCIIOJIb30BaHA B PA3HBIX YPOBHSIX C pa3HBIMU 3a/IaHUSIMH.

6) B o¢uce monpzoBarens 10IKEH UMETh BO3MOXKHOCTH:
* KopmuTh KOTa (CM. IMyHKT 8 CTIHCKA);
* B3aumopeiicTBoBath ¢ raHmeToM (cM. myHKT 10 criucka).
Ha nro60oMm misi’kHOM ypOBHE MOTB30BaTeNb TOIKEH UMETh BO3MOXKHOCTH!
* IlepeaBurarbcst B MpOCTPAHCTBE C TOMONIBIO HKOMCTHKA HA JIEBOM KOHTPOJLIEPE;
* TenenopTupoBaThCs B IPOCTPAHCTBE C TOMOIUIBIO MOCIEA0BATEILHOTO HAXKATHSI Ha KOUCTUK
Ha JTI000M U3 KOHTPOJUIEPOB, €T0 BPAILIEHUS U OTITYCKAHMUS;
* [logaumare 1 6pocark MPEIMETHI, C KOTOPBIMH MOXKHO B3aUMOJICCTBOBATh;
* OTKpbIBaTh MEHIO Tay3bl MyTeM Ha)kKaTus Ha KHOMKY B mpaBoro koHTposuiepa (cM. myHKT 14
CITUCKA);
* BXomuTh B peKUM «OTHCIKH» MyTeM HaKaTHs HAa KHONKY A MPaBOro KOHTPOJIJIEpA U C €To
TTOMOIIBIO B3aUMOJICMCTBOBATH C TIPEIMETaMH JIeKopa (CM. MyHKT 12 crucka);
* BXomuTh B pexXHUM «IIpOJaXW» IyTEM Ha)KaTHsl Ha KHONKY X JIEBOIO KOHTpOJUIEpa U C €ro
MOMOUIBIO MPOJABATh IPEIMETHI IEKOPA.
Ha mo60M urpoBom ypoBHe (kak B orce, Tak ¥ Ha IUISHKHOM YPOBHE) TTOJIb30BATENb JI0JIKEH UMETh
BO3MOXKHOCTb:

® HOBOpa‘II/IBaTB KaMEpy Ha 45° ¢ IIOMOIIIBIO TKOMCTHKA Ha IIpaBOM KOHTPOJLICPCE,
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* OcmarpuBaTh OKPY>KaOIyI0 MECTHOCTh C TIOMOILbIO U3MEHEHUS 1oBopoTa VR-04KOB B pe-
AITBHOM MHE;

* M3MeHATh CBOM KOOPAMHATHI B UTPOBOM IPOCTPAHCTBE B Cllydae nepeMelieHns VR-04koB B
peaTbHOM MHpE;

* OtkpbiBaTh MeHIO «VITHCTpYMEHTBI) MyTeM Ha)kaTus Ha KHOMKY Y JIEBOrO KOHTpoJsuiepa (CM.
nyHKT 11 crmcka);

* [maguth KOoTa (CM. ITyHKT 8 CIHCKA).

7) llepenBukeHue ¢ MOMOIIbIO JPKOMCTHUKA U TEJIEHOPTALMU JIOJIKHO OBITh OFPAaHUYEHO JOMYyCTUMOMN
30HO# (Nav Mesh Bounds Volume [3]). Ona nomkna ObITh Kak Ha Gepery Mops, Tak U Ha ero JiHe,

YTOOKI IIOJIL30BATEIL MOT 3alTH B BOLY.

8) PazpabarbiBaeMoe MPHUIIOKEHUE TOJHKHO PEATM30BBIBATh KOTA B KAY€CTBE JJOMAITHETO ITUTOMIIA ITOJTh-
30BaTes:

* Bo BpeMms mepBoro oOy4eHUs] mporpaMMa JOJDKHA TPEAOCTaBIISATh MOIb30BATEII0 BO3MOXK-
HOCTh BBIOpATh OJHY M3 TPEX OKPACOK KOTa (OeJbIif C CephIM, YepHO-OCIBbIA WM PHDKHM).
[ocne aToro GyHKIMS M3MEHEHHUsT OKpaca KOTa JI0JKHA ObITh HEIOCTYITHA;

* KOT noIKeH MpeCcTaBiIsITh U3 ce0sl NCKYCCTBEHHBIN WHTEIUICKT, MTOBEICHHE KOTOPOTO OIUCHI-
BaeTcs ¢ nomotibio Behavior Tree u Blackboard [[1]];

* YV KOTa JI0JKHO OBITH TPH OCHOBHBIX COCTOSIHUS TIOBETCHHSI: «Oe3eiiCTBIEY, «ClIeJOBaHUE 3a
MOJI30BaTENIEM» M «clieloBaHue K MecTy o0bekTa ¢ TeroMm CatFindabley;

* B cocrostnuu Ge3neiicTBus B o(hrce KOT JOJDKEH YMETh HaXOAUTHCS B YETHIPEX COCTOSIHHSIX:
CTOSITh, CHJIETh, CIIATh M €CTh — U MEHSTh UX B MOCIIEAOBATEIILHOCTH «CTOATh — CHJIETh —
CTOSITh — CIIaTh»; PEKHUM «ECTb)» BKJIIOYAETCS B CIIy4yae, €CJIM MOIb30BaTelb Jall KOTY €1y, U
TOTJIa KIIFOUEBast MOCIIEIOBATENILHOCTD «CTOSTh — CHJIETh — CTOSITh — CIIaThy JIOJDKHA OBITh
MpepBaHa Mociie Mepexo/ia B COCTOSHUE «CTOSTh» U MIEPEKITI0YCHA Ha COCTOSTHIE «eCTh». Ha
IUBDKHBIX YPOBHSX B COCTOSTHUM O€37CHCTBHS KOT JOJDKEH YMETh TOJIBKO CTOSATH. JmuTens-
HOCTB Ka)KJIOTO peXHMa JIOJDKHA OBITh CITy9aifHON B ONPE/ICTICHHBIX TPAHUIIAX:

— pexuM «cuaeTb» — ot 4 10 12 cekynn (8 + 4 cexyHbl);
— pexuM «cTosiTh» — oT 4 10 10 cexyna (7 &= 3 cexyHbI);
— pexuM «cnarb» — ot 14 o 20 cexyna (17 £ 3 cekyHbI);
— PEKUM «ECTh» — 7 CEKYHI;

* B cocTosiHuun 6e3ﬂeﬁCTBHH MOJB30BAaTCJIb JOJIDKCH UMETH BO3MOXKHOCTD ITTaAUTh KOTa, €CIIU
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KOT HE HAXOHAUTCS B COCTOSSHUH ECThHY;
Korna nonp3oBarens MIaauT KOTa, Y KOTa JOJDKHBI BOCIIPOU3BOAUTHCS 3BYK MYPIIBIKAHBS U
BKJTFOYATHCSI COOTBETCTBYIOIIASI aHUMAITHS;

B cocrosiHUM «eCTh» M Yy KOTa JOJKHBI BOCIIPOU3BOUTHCS COOTBETCTBYIOIIHIA 3BYK H BKITIO-
4aThCs COOTBETCTBYIOIIAS] AaHUMAITHS;

B cocrostHum «cnegoBaHue 3a MOJIb30BaTeIeM» KOT JIOJDKEH CJIeI0OBaTh K CIIydYallHON TOYKE B
panuyce 150 caHTUMETPOB OT UTPOKA;

B cocrosianm «cnenoBanue Kk Mmecty oobekra ¢ Terom CatFindabley kot noymkeH uznaBath 3By-
KM MSyKaHbsI M HaPaBIIATHCS K TOUKE PACIONOKEeHHS 00bekTa, y KoToporo ecth Ter CatFin-
dable. B 1aHHOM COCTOSIHUY Ha/I KOTOM JIOJIXKHA ObITh HamUch «IIpeameT, 4ToObI oJIb30Ba-
TEJb 3HAJI O TOM, YTO KOT YTO-TO «HAIIEN», Jake eCIi urpaet 0e3 3Byka. JJlaHHoe cocTosiHue
JOJDKHO BKJTFOUATHCSI, KOTTIa Toib3oBarenb nomnanaet B Collision Box mpeamera. Kot gomken
HAXOJHUTHCS OKOJIO 3TOTO 00BEKTa JI0 TEX TOP, TIOKA IMOJIb30BaTelb €r0 He MOJHUMET. [Ipu aToM
KOT JIOJDKEH HaXOJUTHCSI B COCTOSIHUU O€3/ICUCTBUS U MSyKaTh C MHTEPBAJIOM B ISATh CEKYH/I,
MIpUBIIEKast K ce0¢ BHUMaHUE;

Kot He j0mKeH yMeTh 3aXOIUTh B BOIY: OKOJIO HEe OH JOJDKEH OCTAHABIMBATHCS U KJIATh

BbIXO/Ja IIOJIL30BaTCIIA U3 BOJHI.

9) B3aI/IMOHCI>'ICTBHe C BUIDKCTaMHM B UI'P€ JOJLKHO NPOUCXOAUTH C MMOMOUIBIO HABCACHUA HEBUIUMO-

IO BO BPEMsI UIpPbI JIyya, UCXOIALIET0 OT KOHTPOJUIEpa, Ha HYKHbIN 31eMeHT (komnoHeHT Widget

Interaction). IIpu nepeceuenuu jyya ¢ aKTUBHBIM BUPKETOM JIOJKHA MOSBISITHCS cepa B3auMo-

I[GflCTBPISI, ABJIAIOMIAACA aHAJIOTOM KOMITBIOTCPHOI'0 Kypcopa. OKBHBAJICHTOM «KIIHKA JOJIXKHO sB-

JSAThCSI Ha)KaTHe Ha KHOMKy Tpurrepa (Trigger) akTUBHOro KOHTposuiepa. Jias cMeHbl akKTHBHOTO

KOHTpoOJUIepa Hy’>KHO Ha)kKaTh Ha KHOIIKY TPUITEpa HA HEAKTUBHOM KOHTPOJLIEPE.

10) B oduce nomxkeH ObITH IUIAHIIET:

[Tonb30BaTens TOKEH UMETh BO3MOXKHOCTD OpaTh IUIAHIIET B JIFOOYIO PYyKY C TIOMOIIBIO Ha-
’KaTus Ha KHOTIKY 3axBara npeamera Ha koHTposuiepe (Right & Left Grip);

[1pu BBITyCKaHUM TUTAHIIETA U3 PYK I'a/DKET JOIDKEH TEJIEeOPTUPOBATHCS B HCXOAHYIO TOUKY
IPOCTPAHCTBA;

K moBepXHOCTH IUTaHIIETA JTOJDKEH OBITh MPUBS3aH BUDKET, C SJIEMEHTaMHU KOTOPOTO TTOJIB30-
BaTelb IOJDKEH MMETh BO3MOYKHOCTh B3aUMOJICHCTBOBATH;

HpI/I HaXXaTHUHW Ha KHOIIKY C 3aaHUEM JJOJI’KHA BBIBOAUTLCH I/IH(I)OpMaI_II/IH O 3aJaHuH, O IIJIA-
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e, Ha KOTOPbII OTIPABUTCS MOJIb30BATENb, U 0 MUHUMAJILHOM pa3Mepe roHOpapa, KOTOPbII
MOJKHO 3a 3a/1aHue TOITY4HTb;
* Ilpu oTKphITHHM 33aHUS HA [UTAHILIETE JOKHA MOSBISITHCS KHOIKA, [0 HAXKATUIO Ha KOTOPYIO

YPOBEHB MEPEKIIFOYUTCS HA COOTBETCTBYOIUH TUISIKHBINA YPOBEHb.

11) Ha mro6oM ypoBHE 10JIb30BaTElNb JOKEH UMETh BOBMOKHOCTb OTKPBITh MaHeIb « IHCTpyMEHTBI»:
* BayTpu 10mkHBI OBITH 1B T100aIbHBIC BKIAAKHU: «JlecTBus» 1 « Marazuny;
* Bo Bkiagke «/leficTBUs» TOMKEH MPUCYTCTBOBATH CIMCOK TOT'O, YTO IMOJIb30BaTENb MOXKET
WCIIOJIb30BaTh WM CIEJaTh:

— Iloxopmuts kota. /laHHO€ neiicTBHE MOMKHO OBITH JOCTYHMHO TOJBKO B oduce. [Tpu
HaKaTUM Ha JaHHBIMA ITYHKT [TaHEJb JI0JKHA 3aKPhIBATHCS, a IIEpe]l KOTOM JOJKHA T10-
ABIATHCS efa. CIycTsl CeKyHAY MOCIEe TOT0, KaK KOT NEPENIET B COCTOSHUE «CTOSTHY,
JIOJIKHBI BKJIFOUAThCSl aHUMALUsl MPUHATHS MULIM KOTOM M COOTBETCTBYIOLIUU 3BYK,
CIYCTS 5 CEKyHJ OHH JIOJKHBI BBIKJIFOUUTHCA. 3a CEKYHAY 10 3aBEPILCHUS AHUMaLlUU U
BOCIIPOU3BEJICHUS 3ByKa OOBEKT €Jbl JODKEH ObITh YHUUTOXKEH. [IyHKT nokeH ObITh
HEI0CTYIIEH, I0Ka KOT €CT;

— Mycopusbiit 6ak. OH g0MKHA OBITH TOCTYTIEH TOJIBKO Ha IUISDKHBIX YPOBHSX Ha CTAANU
yOopku Tepputopuu. Ilocie HaxxaTHs Ha COOTBETCTBYIOIIYIO KHOIIKY B TaHEJIN KOP3UHA
JIOJDKHA TOSIBUTHCS MIEpe]] M0JIb30BaTeNIeM, a IaHelb JJOJKHA 3aKphIThes. Teneps pu
OTKPBITUH NaHENIU JOJIKHBI ObITh KHONKU «IlepeMecTUTh KOp3UHY KO MHE», KOTopas
IIOMEHSIET MECTOIOJIOKEHNE KOP3UHBI B IPOCTPAHCTBE TaK, YTO OHA OKAXKETCS Mepest
MOJIb30BATENEM, U « YHHUTOXKUTH KOP3UHY», KOTOpasi yHUUTOXKHUT Kop3uHy. [lonb3oBa-
TeNb JOJKEH UMETh BO3MOXKHOCTh OpaTh KOP3UHY 3a Kpas, OJHUMATh, [IepeMeIIaTh,
OpocaTh ¥ CTaBUTh Ha 3eMJIIO JIFOOOH U3 pyK. [Ipu monaganuu 1100010 MyCOpHOTO 00b-
€KTa B KOP3UHY: OOBEKT JIOJIKEH YHHUUTOXKAThCS, CYETYMK HANJICHHBIX MyCOPHBIX 00b-
€KTOB YBEJIMUMBATHCA HA €IMHHUILY, U3 KOP3UHBI JOJKHA MJIABHO IMOJAHUMATHCS HA/IITKCh,
KOTOpAasi UCYE3HET Yepe3 5 CEKyHI, C CyMMOM, KOTOPYIO MOJIb30BaTENb MOIYYHII 33 YTH-
JU3AIUI0 JAHHOTO MYCOPHOTO 0OBEKTa,

— BxuroueHue u BBIKIIIOUEHHE PEKUMA OTAEIKN» U «IIPOAAXKN». JJaHHBIE KHOTIKH JTOJIK-
HbI OBITH TOCTYIIHBI TOJILKO Ha 3Tare JeKOPUPOBaHUs Iuishka. [Ipu HaBeleHMH aKTHB-
HOTO KOHTpOJIIepa Ha 00BEKT MPH aKTUBHOM PEXHMME «OTACIKI» WM «IIpofaxu». B

pPEeKUME «IIPOJAKM» KOHTYP 00BEKTa TOJKEH U3MEHUTH IBET, HaJl OOBEKTOM J0JDKHA
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OBITh BbIBE/IEHA HAAMMUCH C LIEHOM, KOTOPYIO MOXKHO IOJIYYUTh IPHU MPOAaKe JaHHOTO
oObexTa. [Ipn HaxaTuu Ha MpaBblid TPUITEP JOHKHA OBITH BHIBEICHA HAIUCh, 3alpa-
LIMBAIOIIAs [TOATBEPKACHHUE HA TPOJAXKY TOBApA.
Bo Bknaake «Marazun» JOKHBI HAXOAUTHCS TOBAPBI, KOTOPBIE MOJIb30BATENb MOXKET IMOCTA-
BUTb Ha IUISDKHBIA ypoBeHb. JlaHHAs BKJIa/Ka JAOJKHA OBITh HEJOCTYIHA Ha CTaJAuu YOOPKHU
ypoBHs. L|BeT HEKOTOPBIX TOBAPOB MOKHO IOMEHSTh, €CIIH IPHOOPECTH Il HUX COOTBETCTBY-
IOLIYIO KpacKy. Y Ka)J0ro ToBapa JOJKHBI ObITh Ha3BaHHUE, ONUCAHUE, CTOUMOCTh M KaTero-
pusi.
IIpu HaxxaTuu Ha ToBap naHenb «MIHCTpyMEHTBD) TOJIKHA 3aKPBIBAThCS, a TOBAp JOJIKEH I10-
SIBUTBHCS HA KapTe — MPOU30MIET MEPEXO0]] B PEIKUM «ITOKYIIKI (TO XK€, YTO U PEeXKUM OTIEIIKH,

TOJIBKO ITOCJIC BBIXOJa U3 PCIKUMaA Yy IMOJIB30BATCIIA CIIMCBIBACTCA CyMMa HOKYHKI/I).

12) Ha nmispbKHBIX YPOBHSIX AOJKEH OBITh MPETYCMOTPEH PEKUM «OTICTKN:

Pexum nomkeH ObITh JOCTYTICH B ClTydae, €U MOJIb30BaTellb YKe MPUCTYIII K IEKOPUPOBa-
HUIO TEPPUTOPUU;

JlomKeH BKIIIOYAThCS M BBIKIIIOUATHCS IIyTEM HAXKaTHsI HA KHONIKY A IIPaBOIr0 KOHTPOJLIEPA;
JlomkeH aBTOMaTHYECKH BKJIIOYAThCS IIPU MOKYIIKE TOBapa B Mara3MHe M €ro MOsBICHUM Ha
KaprTe;

B nanHOM pexume 11 UTpoKa JOJKHBI ObITh HEOCTYIIHBI TEJIEHNOPTALMS U IEpEABHKEHUE
C MIOMOIIBIO PKOMCTHKA KOHTPOJLIEPA;

[Touck npenmMera, HaXOAIIETOCS Ha IyTH HAMpaBIEHUsS KOHTPOJUIEPA UTPOKA, JTOJIKEH IpPo-
HCXOJUTDH 110 METOLY OCTYIINX JTyueid;

[IpenmeT noymxkeH BBLACIATHCS MO HAXKATUIO HA TPUITEP aKTUBHOTO KOHTPOJUIEPA;

B maHHOM pexume moJb30BaTeNb JI0JKEH UMETh BO3MOXKHOCTh IIE€PEMECTUTDH BbIJCICHHBIN
00BEKT Ha JII000€ MOAXOASIIEe MECTO C IOMOIIBIO JXKOMCTHKA JIEBOTO KOHTPOJLJIEPA;

B nannoM pexxuMe 1mosib30BaTelb JOKEH UMETh BO3MOKHOCTD BPAIaTh BhIIETICHHBINH 00BEKT

0 OCH Z. C MOMOIIBLIO IHKOMCTHUKA IIpaBOro KOHTpOJIICPa.

13) Ha misbkHBIX YPOBHSIX AOJKEH OBITh MPEIyCMOTPEH PEKUM «IIPOJAKU»:

PexxumM foimkeH ObITh JOCTYTICH B CIIy4ae, €CIH MOJIb30BaTelb YK€ MPUCTYINI K JJeKOPHpPOBa-
HUIO TEPPUTOPUU;
JlomkeH BKITIOUAThCS M BBIKIIIOUATHCS IyTEM Ha)KaTHs Ha KHOMKY X JIEBOTO KOHTPOJLIepa;

B nanaom PCKUME T UTPOKA JOJIKHBI OBITh HCAOCTYIHBI TCIICIIOPTAIUA U IICPECABHUIKCHHUC
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C TIOMOIIBIO JPKOMCTHKA KOHTPOJUIEPA;

* Ilouck mpenMera, HaXOJAIIETOCS Ha ITyTH HANpaBICHUs KOHTPOJIEpPA UTPOKA, JTOJIKEH IpPO-
HCXOJUTD 110 METONLY OCTyIIUX JIydeid;

* IlpenmeT 1omkKeH BBACIATHCS 10 HAXKATUIO Ha TPUITEP aKTUBHOTO KOHTPOJLIEPA;

* B nanHOM pexume noJb30Bareib JOKEH HMETh BOZMOYKHOCTD IPOJIaTh BbI/IETICHHbII 00BEKT

HJIN OTKA3aThCA OT IMOKYIIKH.

14) B npuiokeHUH TOJDKHO OBITH peaqu30BaHO 00yueHHe, B X0 KOTOPOTO TMOIb30BATENI0 PACCKAKYT
00 sreMeHTax yrnpaBJeHHs], Ha3HaYeHUU naHesnu « I HCTpyMeHThI», 0 padoTe ¢ IUIAaHIIETOM U O B3a-
I/IMOlIGfICTBI/II/I C KOTOM. O6yquI/Ie JOJIDKHO aBTOMAaTHYC€CKU BOCITPOU3BOJAUTHCS ITPU IEPBOM BXO/IC
B UI'PY, @ TAKXKE BOCIPOU3BOAUTHCS IOBTOPHO MPU HAXKaTUHU HA COOTBETCTBYIOUIYIO KHONKY B MEHIO

nay3bl. JlomkHa OBITE BO3SMOXKHOCTH O0YYEHHE MPOITYCTUTb.

15) JlomkHO OBITH peaIn30BaHO MEHIO TMAay3bl IS IUISHKHOTO YPOBHS, BBI3BIBAIOIICECS Ha)KaTHEM Ha
KHONIKY B mpaBoro koHTposiepa B ciiyyae, €CJIM MOJIb30BaTeNIb HAXOAUTCS Ha IJISHKHOM YpPOBHE.
[Tpu ero oTKpbITHH OJIOKUPYIOTCS BCE OCTAlIbHBIE BO3MOXHOCTU B Urpe (M3MEHEHHUE MOJIOKEHUS
IPEIMETOB, B3aUMOJICHCTBUE C KOTOM, OTKpPBITHE MaHenu « IHCTpYyMEHTBI), BXO/ B PEKUM «OTJIEN-
KI» WIN «IPOJAXKI» U BBIXOA U3 HUX). Bo Bpems akTHBHOTO MEHIO Tay3bl Y TOJIB30BATENs TOJIKHA
OBITH BO3MOXKHOCTB:

* BepHyTh nepBOHAYAIBHOE MOJIOKEHUE BCEX CYLIECTBYIOIIMX HA TEKYIIEM YPOBHE MYCOPHBIX
00BEKTOB;

* CreHepupoBaTh ypOBEHb 3aHOBO;

* OTKpBITh MEHIO HACTPOEK, B KOTOPOM MOKHO Oy/IeT U3MEHUTh TPOMKOCTh 3BYKOB, U3BMEHUTD
IPOMKOCTb MY3bIKH, IEPEKIIIOUUTh TEKYLIUI TPEK, HaYaTh UTPY 3aHOBO (CTEPETH TEKYIEE CO-
XpaHEHUE U HauaTh C HYJIs);

* Bocmpoussectu o0yueHue;

* IlocMoTpeTh ynpaBieHue;

* COXpaHUTb UTDY;

* BepHyTbcs ¢ ypoBHS B 0¢uC (IIpH 3TOM TEKYII[EE COCTOSHUE YPOBHSI HY>)KHO COXPaHHTb);

* [IoKuHyTH UTpY.

16) Ha musbkHOM ypOBHE TeHepalus MEHIO May3bl, 00bEKTa C BCILIBIBAIOIIUM COOOIIEHUEM U MaHEeIH
«MHCTpYyMEHTBI» B IPOCTPAHCTBE JAOJIKHA IPOUCXOIUTD CIEAYIOIIUM 00pa3oM:

® HonyquI/Ie TCKYHICTO IMOJOXKCHUA KaMCPbI ITOJIb30BATCIIA (z[anee — camera);
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* Tlomydenue BekTOpa HarpasieHHus Kamepsl ¢ momonibio Gynkuun Get Forward Vector (nanee

— vector);

* IIpucsoenue koopaunaram X, Y, Z o0bekra naysbl 3Hauennii (camera.X + 120 - vector.X),
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(camera.Y + 120 - vector.Y), (camera.Z cOOTBETCTBEHHO;

» Haxoxnenwue Bekropa moBopota ¢ momonisio ¢pynkimu Find Look At Rotation, rioe craproBsie

koopauHatel X, Y, Z — camera.X, camera.Y, camera.Z, ¢uHaabHbIe KoopauHaThl X, Y, Z —

KOOpAMWHATa X o0BekTa I1ay3bl, KOOpAUHAaTa Y oObekTa Iay3sbl, 0 COOTBCTCTBCHHO,

* IlpucBoenue 3Ha4eHHs] KOOpAUHATHI Z, moiay4yeHHOU ¢ momoinbio ¢yHkiuu Find Look At

Rotation Ha mpeapIAyIeM Iare, B TOBOPOT 0OBEKTA May3bl MO Z;

* IIpucBoenue 3nauenus 1.0 B mapamerp Scale mo X, Y, Z.

17) B oduce xHomka B gomkHa 6e3aeiicTBOBaTh. AJIBTEPHATUBOM May3bl B O(price BHICTYNAIOT KHOMKH,

IEPMAHCHTHO paciojiararomuecs Ha CTCHC ICPEA IOJIb30BATCIICM. HpI/I HaXaTUKU Ha COOTBETCTBYIO-

1€ KHOMKU MTPOUCXOAT CIEAYIOIe NeHCTBUS:

* Ilepesarpy3ka TEKyIIEro ypoBHS;

° OTKpLITI/Ie MCHIO HACTPOCK, B KOTOPOM MOKHO 6y;[eT N3MCHUTH 'POMKOCTB 3BYKOB, UBMCHUTDH

IPOMKOCTB MY3bIKH, IEPEKIIOUUTD TEKYLIUI TPEK, HAYaTh UTPY 3aHOBO (CTEPETH TEKYIIEE CO-

XpaHEHUE U HauaTh C HYJIs);

* Bocmpoussenenue o0ydeHus;

* [IpocMmotp ynpasieHus;

» CoxpaHEHUE UTpPHI;

* BpIxon U3 urpsl.

18) Ha xaxmom UrpOBOM ypOBHE JI0JIKHA BOCIIPOU3BOAUTHCS MYy3bIKa.

19) Ilpu OGpocanuu moib3oBaTeIeM OOBEKTOB B BOAY JIOKEH BOCIPOU3BOIUTHCS COOTBETCTBYIOIIMN

3BYK.

20) omxHO OBITH peaqu30BaHO COXpAaHEHHE, KOTOpoe Oy/IeT XpaHUTh UH(OPMALIUIO O TEKYIIEM BHEMI-
HEM BHJIE M COCTOSIHUU BCEX HAYaTBIX UTPOBBIX YPOBHEH, OKpAacKe KOTa, MPOIIEHHBIX YPOBHSX, KO-
JMYECTBE JCHET, UMEHHU I10JIb30BaTeNs], BRIOPAHHOM Ha IUISHKHOM YPOBHE TPEKE, TPOMKOCTH 3BYKOB
1 My3bIki. COXpaHEeHHUEe JOIDKHO BBI3BIBATHCS MOCTIE BEIOOpa OKpaca KOTa, epe1 BBIXOOM U3 TUISK-

HOT'O YPOBHSI U II€peJT BBIXOIOM U3 Urpbl. Takke y M0oib30BaTeNs JOIKHA ObITh BO3SMOXKHOCTh COXpa-

HHUTBCA B JJIOOOH MOMEHT BPEMCHH C ITIOMOLIbIO KHOIIKK B MCHIO IAaY3bI.
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4.1.2 Opranu3anusi BXOAHbIX JaHHBIX

BXOI[HBIMI/I JaHHBIMU SABJIAIOTCH:

1) IToBopot VR-oukoB Oculus Quest 2;

2) Ilepememienne VR-oukoB Oculus Quest 2 B MpoCTpaHCTBE;

3) Ilepememenue kouTpoiepoB Oculus Quest 2 B mpocTpaHCTBE.

Taxoxe BXOAHBIMH JaHHBIMU ABJIAIOTCA B321PIMOI[CI>10TBHH CO CJICAYOIIUMU 3JICMCHTAMHU YIIPABJICHU A

xouTposiepos Oculus Quest 2 (cM. pucyHok) [4]:

1)
2)
3)

4)
5)
6)
7)
8)

9)

10)

Left Trigger Right Trigger

Left Thumbstick - Fire / Run Fire Right Thumbstick -
Move / Scroll Turn / Scroll

Click Left Thumbstick - A Button -
Reset HMD Action
/ Altitude

B Button -

X Button - Teleport

Action

Y Button - Oculus -
Teleport Open OculusHome

Menu -
Open AltspaceVR
Menu

Left Grip Right Grip -

- Grab Objects Grab Objects

(With left hand) (With right hand)

Bpamienue ananoroBoro mxoiictuka Ha 1eBoM koHTpoiuiepe Oculus Quest 2 (Left Thumstick);
Haxarue Ha aHanoroBelil mxoiicTuk Ha ieBoM koHTposuiepe Oculus Quest 2 (Click Left Thumstick);
[IpukocHOBEHHE K aHAJOrOBOMY JKOMCTHKY Ha JieBoM KoHTpoiuiepe Oculus Quest 2 (Touch Left
Thumstick);

Haxxatue na knonky X neBoro kontposepa Oculus Quest 2;

[IpukocHoBeHME K KHOMKE X JeBoro koHTposuiepa Oculus Quest 2;

Haxxatue Ha kHomky Y neBoro kontpoiepa Oculus Quest 2;

[TpukocHOBeHUE K KHOTIKE Y jieBoro KoHTposuiepa Oculus Quest 2;

Haxatre Ha KHOIIKY 3axBara npeamerta (IO CPEeJHUM MaiblieM) Ha JieBoM KoHTpoiwiepe Oculus
Quest 2 (Left Grip);

Hasxatre Ha KHOTIKY TpurTepa (I1oJ] yKa3aTeIbHbBIM MaybleM) Ha JieBoM KoHTposuiepe Oculus Quest
2 (Left Trigger);

[IpukocHOBeHME K KHOTIKE TpHUrrepa (01 yKa3aTelbHbIM MajblieM) Ha JieBoM KoHTposiepe Oculus

Quest 2 (Touch Left Trigger);
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2)

3)

4)

5)
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Bpamenne ananoroBoro jkoiicTuka Ha mpaBoM koHTposiepe Oculus Quest 2 (Right Thumstick);
Haxarue Ha ananmoroBblil JpkoiicTuk Ha npaBoM koHTpoiuiepe Oculus Quest 2 (Click Right Thum-
stick);

[IpukoCcHOBEHHUE K aHAJIOTOBOMY JDKOMCTHKY Ha mpaBoM koHTposuiepe Oculus Quest 2 (Touch Right
Thumstick);

Haxarue Ha kHOTIKY A mipaBoro koHTposuiepa Oculus Quest 2;

[TpukocHOBeHHE K KHOTKE A mipaBoro koHTposuiepa Oculus Quest 2;

Haxarue Ha xkHomniky B npaBoro konTposepa Oculus Quest 2;

[IpukocHoBenwue k kHomke B mpaBoro kouTpomepa Oculus Quest 2;

Haxarue Ha kHOTIKYy «OKynyc» npaBoro koHTpoiiepa Oculus Quest 2;

Haxarve Ha KHOTKY 3axBara mpeameTa (Mo CpeAHUM TNaniblieM) Ha paBoM KoHTposuiepe Oculus
Quest 2 (Right Grip);

Haxarue Ha kHOTIKY Tpurrepa (o1 yKa3aTeIbHbBIM MablieM) Ha mpaBoM KoHTpoiuiepe Oculus Quest
2 (Right Trigger).

[TpukocHOBEHHE K KHOTIKE (ITO] yKa3aTeJIbHBIM IMajblieM) Ha mpaBoM koHTposutepe Oculus Quest 2

(Touch Right Trigger).

4.1.3 Opranu3auusi BbIXOAHBIX JAHHbBIX

BrixogubeiMu 1aHHBIME TTpH BpamieHuu VR-oukoB Oculus Quest 2 B peaqTbHOM MHpE SIBISIETCS COOT-
BETCTBYIOILIEE BPALLEHUE KAMEPBI B UTPE;

BrixogabiMu JaHHBIME Tipu TiepemerieHnn VR-oukoB Oculus Quest 2 B MpOCTpaHCTBE SIBISETCS
COOTBETCTBYIOIIIEE N3MEHEHUE MOJI0KEHUS UTPOKA B UTPOBOM MUDE;

BrixogHBIMU TaHHBIMU TPU TIEPEMEIICHUHN JIF000TO U3 BYyX KOHTpoiepoB Oculus Quest 2 B mpo-
CTPAHCTBE SIBJISIETCS. COOTBETCTBYIOIIEE U3MEHEHUE TI0JI0KEHNS KOHTPOJUIEpa B UTPOBOM MUDE;
BbIxogHBIMU TaHHBIMU IPY BpalllEeHUH aHAJIOTOBOT'0 JHKOMCTHKA Ha 1eBoM KoHTposuiepe Oculus Qu-
est 2 (Left Thumstick) siBnsiercs miaBHOe nepeABMKEHUE UTPOKA B UTPOBOM MHUPE B COOTBETCTBYIO-
IIYIO HaMpPaBJICHUIO JHKOWCTHKA CTOPOHY;

BbIxogHBIMU TaHHBIMU TIPY HAXKATHH Ha aHAJIOTOBBIN XKOWCTUK Ha JieBoM KoHTpoiutiepe Oculus Qu-
est 2 (Click Left Thumstick) siBnsiercst mosiBienue napabo1000pa3HO JIMHAH CO CTPEJIKON Ha KOHIIE
B CJIy4ae, €CJIM BO3MOXKEH TeJIeOPT B MECTO, K KOTOPOMY MOBEPHYT KOHTPOJLIED;

BbIXOAHBIMY TaHHBIMY TIPU BPAILICHUH aHAJIOTOBOT'0 JPKOWCTHKA Ha JieBoM KoHTposuiepe Oculus Qu-

est 2 (Left Thumstick) nmocne naxarus ua zero (Click Left Thumstick) siBnsiercst u3sMeHeHne HanpaB-
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JICHUS CTPEIIKU TENETOPTa, €CIIM TEIEMOPT BO3MOXKEH;
BbIXOHBIMU TaHHBIMH TIPY OTITYCKaHWW aHAJIOTOBOTO JHKOWCTHKA Ha JIeBoM KoHTposutepe Oculus
Quest 2 (Left Thumstick) sBnsieTcs Tenenoprauus K BBIOpaHHOMY MECTY Ha KapTe ¢ U3MEHEHHUEM
MOBOPOTA KaMephl, COOTBETCTBYIOIIIEM ITOBOPOTY CTPEIKH;

BBIXOAHBIME JaHHBIMU TIPH MPUKOCHOBEHHH K aHAJIOTOBOMY JKOWCTHKY Ha JIEBOM KOHTpOJUIEpE
Oculus Quest 2 (Touch Left Thumstick) siBisieTcst BbIIeI€HHE KPACHBIM IIBETOM COOTBETCTBYIOIIETO
3NIeMEHTAa Ha N300pa’keHNU KOHTPOJUIEPOB B ClTydae, €CIIU ITaHellb IPOCMOTpA yIIPaBJICHUs OTKPHITA,;
BBIXOTHBIMY JaHHBIMH ITPY HA)KaTUHM HA KHOMNIKY X JieBoro kKoHTpoiutepa Oculus Quest 2 siBisierTcst
axTuBanus pexxuma «I[Ipogaxm» B cirydyae, eciay OH ObUT HEAKTUBEH, U ICAKTHUBAIIMS B CITydae, eI
ObLI aKTHBEH;

BbIXOAHBIMY TaHHBIMH IIPU TPUKOCHOBEHHUH K KHOTKE X JieBoro koHTposuiepa Oculus Quest 2 sBis-
€TCs BBIJICJICHHE KPACHBIM IIBETOM COOTBETCTBYIOIIETO 3JI€MEHTa Ha N300paKeHUH KOHTPOJIJICPOB B
cllydae, eCiM MaHelb IPOCMOTpa YIpaBIEHUs OTKPHITA;

BbIXOAHBIMU JJTAHHBIMHU TP HAXKATHH HA KHOTIKY Y JieBoro koHTposiepa Oculus Quest 2 siBrsieTcs
OTKPBITHE SBISETCS aKTUBAIMA naHenu «VHCTpyMEHTB» B ciydae, €Clid OHa ObUI HEaKTUBHA, U
JICaKTUBAIM B CITyJae, €Clii Obljla aKTUBHA,

BbIxogHBIMU TaHHBIMU TIPY IPUKOCHOBEHUH K KHOMIKE Y JieBoro kKoHTposuiepa Oculus Quest 2 sBisi-
€TCsI BBIJICJICHIE KPACHBIM IIBETOM COOTBETCTBYIOIIETO 3JI€MEHTa Ha N300paKeHUH KOHTPOJIIEPOB B
cllydae, eCi TaHeJ b MPOCMOTpPa YIPABICHUS OTKPHITA;

BBIXOIHBIMU TaHHBIMU TP Ha)KaTHUH Ha KHOIIKY 3aXBaTa MpeaMeTa (T10J] CPEAHUM IaJIbIeM) Ha Jie-
BoM koHTpoiutepe Oculus Quest 2 (Left Grip) siBnsieTcs N3MEHEHNE aHUMALIMH PYKH U 3aXBarT Mpe/-
MeTa, HaXO/SIIEToCs B 30HE KOHTPOJIJIEpa B Cllydae HEAaKTHBHOCTH MTAHENN TPOCMOTpPa YIIPABICHHS;
MHaue — BBIICJIEHUE [IBETOM COOTBETCTBYIOIIETO 3JIEMEHTa Ha M300paKeHNH KOHTPOJUIEPOB B Ia-
HEJIM IPOCMOTPA YIIPABICHHS;

BbIXOAHBIMU JaHHBIMU NIPH HAXKaTHX Ha KHOIIKY TpUITepa (IO yKa3aTelIbHbIM HaJIbIeM) Ha JIEBOM
kouTposiepe Oculus Quest 2 (Left Trigger) siBiseTcss akTUBaIUs JIEBOTO KOHTPOJUIEpA B CiIydae,
€CJIM KOHTPOJIJIep OBbUT HEAKTUBEH; «KJIMK» Ha OOBEKT B CiIydae, €CIIM KOHTPOJUIEP aKTUBEH; BbIJe-
JeHne o0beKTa, Ha KOTOPBIA HaBEeIEH KOHTPOJUIEP B JAHHBIH MOMEHT, B pexxuMax «OTaenkm» u
«IIpomaxu», eciu KOHTPOJIJIEp aKTUBEH;

BBIXOAHBIMY JTAaHHBIMH TIPH MIPUKOCHOBEHUH K KHOIIKE TpUTTEpa (IO YKa3aTeIbHBIM IajbleM) Ha

nesoM koHTposiepe Oculus Quest 2 (Touch Left Trigger) siBnsieTcs BblieaeHHE KPAaCHBIM LIBETOM
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COOTBETCTBYIOIIETO >JIEMEHTAa Ha M300pakeHUN KOHTPOJUIEPOB B CIydae, €CIIH MaHellb IPOCMOTpPa
yTIpaBIICHHUS OTKPBITA;

BBIXO#HBIMU TaHHBIMU TIPH BPAIIEHWH aHAJIOTOBOTO JDKOMCTHKA Ha mpaBoM KoHTposuiepe Oculus
Quest 2 (Right Thumstick) siBnsercs nepemenieHne Kamepbl UTPOKAa B UTPOBOM MHUPE B COOTBET-
CTBYIOIIYO HAIIPABIICHUIO JDKOWCTHKA CTOPOHY Ha 45°;

BBIXOMHBIMU TaHHBIMU TIPH HAKATUU HA aHAJIOTOBBIN DKOWCTUK HA MpaBoM KoHTposuiepe Oculus
Quest 2 (Click Right Thumstick) siBnsieTcs nmosiBneHre mapados000pa3HOi JTUHUU CO CTPEIKOW Ha
KOHIIE B CJIy4ae, €CJId BO3MOXEH TEJIETOPT B MECTO, K KOTOPOMY MOBEPHYT KOHTPOILIED;
BbIxogHBIMU JaHHBIMH TIPH BPAIIEHUH aHAJIOTOBOTO JKOWCTHKA Ha mpaBoM KoHTposuiepe Oculus
Quest 2 (Right Thumstick) mocne naxarus Ha Hero (Click Right Thumstick) siBisiercs usmenenue
HarpaBJICHUsI CTPEJIKH TEJIENopTa, €CJIN TEJIETIOPT BOZMOXKEH;

BbIXOAHBIMU JAaHHBIMU TPHU OTITYCKaHUU aHAJIOTOBOTO JDKOMCTHKA Ha MpaBoM koHTposiepe Oculus
Quest 2 (Right Thumstick) siBisiercst Tenenopraiys K BBIOpaHHOMY MECTY Ha KapTe C U3MEHEHHEM
MOBOPOTA KaMephl, COOTBETCTBYIOILIEM IIOBOPOTY CTPEIIKH;

BBIXOAHBIMU TaHHBIMH TIPU IPUKOCHOBEHUH K aHAJIOTOBOMY JPKOWCTHKY Ha IPaBOM KOHTpOJLIEpE
Oculus Quest 2 (Touch Right Thumstick) siBisieTcst BbineneHne KpacHbIM IIBETOM COOTBETCTBYIO-
IIETO 3JEeMEHTa Ha M300paXCHUU KOHTPOJUIEPOB B CIIy4ae, €ClI IaHelb MPOCMOTPA yIPaBICHHS
OTKPBITA,

BbIxogHBIMU JAHHBIMU TP HAXKATUU HA KHONIKY A mpaBoro koHTposuiepa Oculus Quest 2 sBisiercs
akTuBalys pexuma «OTIeaKn» B ciiydae, €clid OH ObLJI HEaKTHBEH, U JeaKTUBAIIMS B ClIydae, ecliu
ObLT aKTUBEH;

BbIxogHbIMU JaHHBIMU NPU MPUKOCHOBEHUH K KHOTKE A mpaBoro kouTposuiepa Oculus Quest 2 sB-
JsieTCsl BBIJIETIEHUE KPACHBIM IIBETOM COOTBETCTBYIOIIETO AJIEMEHTA Ha N300pakeHUH KOHTPOJLIEPOB
B CJIy4ae, €CJIM MaHeNb IPOCMOTpa YIPaBICHUS OTKPHITA;

BbIXOAHBIMU JJAHHBIMHU [IPU HAXKaTHM HA KHOTIKY B mpaBoro konTpomiep Oculus Quest 2 sBrsieTcs
aKTHBALMS UTPOBOTO MEHIO Tay3bl B Clyyae, €Clii OHa ObUI HEaKTHBHA, U JICAKTHBALIUA B CIIydae,
ecJ ObllIa aKTHBHA;

BbIXOAHBIMY JaHHBIMU TIPU PUKOCHOBEHUH K KHOTIKEe B mpaBoro konTpomiepa Oculus Quest 2 sB-
JISIETCS BBIJIEIEHUE KPACHBIM [IBETOM COOTBETCTBYIOIIETO SJIEMEHTA Ha N300payKeHUH KOHTPOJIJIEPOB
B ClTydae, €CJIH MaHelb MPOCMOTPA YIPABICHHUS OTKPHITA;

BrixogapiMu JaHHBIME TIpH HaxaTHu Ha KHOTMKY «Oculusy (mpassiii kouTpoep Oculus Quest 2)
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SIBIISIETCSI OTKPBITHE MEHIO UTPOBBIX 0ukoB Oculus Quest 2;

BBIXOAHBIME JaHHBIMH TIPH HAXaTUM HAa KHOMNKY 3axBara npeaMmera (IO CPeIHUM IajbIieM) Ha
npaBoM koHTposuiepe Oculus Quest 2 (Right Grip) siBnsiercs u3MeHeHne aHuMai PyKU U 3aXBaT
MpeaMeTa, HaxOSIIEerocsl B 30He KOHTPOJUIepa B ClIydae HEaKTUBHOCTH ITaHENN IPOCMOTpa yIpaB-
JICHUST; THAYe — BBIJICJICHHIE [IBETOM COOTBETCTBYIOIIETO AJIEMEHTa Ha N300payKeHUH KOHTPOJIJICPOB
B TIAHEJIH [TPOCMOTPA yIIPABIICHHUS;

BBIXOHBIMY TAaHHBIMH ITPH HAKATUHU Ha KHOTIKY TpHUTTEpa (I0]] yKa3aTeIbHBIM MaJIbIIEM ) Ha TPABOM
koHTpoiuiepe Oculus Quest 2 (Right Trigger) sBisieTcst akTHBaIMs JIEBOrO KOHTPOJUIEpa B ciydae,
€CJIM KOHTPOJIJIEp OBbLT HEAKTUBEH; «KIIMK» Ha OOBEKT B CIIy4ae, €CJIM KOHTPOJUIEP aKTUBEH; BhIJC-
JeHre 00beKTa, Ha KOTOPBIM HaBeleH KOHTPOJUIEp B JaHHBIH MOMEHT, B pexumax «OTIenKu» H
«IIpomaxu», eciau KOHTPOJIJIEp aKTUBEH;

BbIXOAHBIMU JAaHHBIMU NP MPUKOCHOBEHUH K KHOIIKE TpUTTEepa (MO yKa3aTeIbHbIM MajblieM) Ha
npaBoM KoHTpoiuiepe Oculus Quest 2 (Touch Right Trigger) siBisieTcst BolAeTIeHUE KPACHBIM [[BETOM
COOTBETCTBYIOIIETO >JIEMEHTa Ha M300pakKeHUN KOHTPOJUIEPOB B CiIydae, €CIIM MaHellb IPOCMOTpPa

YIIPABJICHHS OTKPBITA.

4.2 TpeOoBaHNs K BpeMEHHbIM XapaKTepPHCTHKAM

BpCMH OTKJIMKA MMPUITIOKCHUSA TTPpH CTaOMIILHOM IOJAKIFOYCHU N IIK OJICKTPOIIUTAHUIO HE TOJIPKHO

IMpEBLIIIATH OJIHOﬁ CCKYHBI.

4.3 TpeGoBanus k uHTeppeiicy

1)

2)
3)

4)

5)

[IporpamMMa T0KHA BH3YaJIM3UPOBATh TPEXMEPHYIO PEATbHOCTD C PEATMCTHYHBIMHI COOTHOIIICHHSI-
MH pa3MepoB MPEIMETOB C POCTOM YEIIOBEKa;

Hcnonb3yemple B IPHIIOKEHUH MOJICTH JODKHBI ObITh Low-Poly n/umu Mid-Poly;

Oduc gomkeH npeacTaBIATh U3 ceds KOMHATy pa3Mmepa 3 Ha 4 MeTpa C OJHUM OKHOM. VICTOUHUKH
CBETa JOJKHBI UIMUTHUPOBATh THEBHOW CBET U3 OKHA U CBET OT JIOCTPHI BHYTPU KOMHATHL. B odu-
Ce JIOJDKHBI PACIONaraThCsi CIEAYIONINe TPEXMEPHBIE MOJICTH: KpPOBaTh, MIKad, IBEPh, CTOM, CTYI,
OKOHHasl pama, MTopa, KapHH3, JTIOCTPa, MOJCTaBKa JJIs TUIAHIIEeTa, TUTAHIIET, KOT;

Jlokarnuu TUIshKEH TOJDKHBI OBITh OCHOBAHBI HA BHEITHEM BHUEC COOTBETCTBYIOIINX PEaTbHBIX MECT-
HOCTEM;

KonmudecTBO JeHeT MoJIb30BaTells TOMKHO BEIBOTUTHCS B MPABOM BEPXHEM YIUTY BHJDKETA TAy3bl H

BO BKJaake «Marazuny nanenu « HCTpyMEeHTBI».
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4.4 TpeOGoBaHMS K HAIE:KHOCTH

1) IlpunoxeHue He JODKHO aBapUIHO 3aBepIIAThCS MPH JII000M HaOOpe BXOJHBIX JAaHHBIX (€CITU He
MIOJPa3yMEBAETCS OTIAAKa PUIIOKEHU);

2) Ilporpamma He JOJKHA AaBaTh COOM MPU HEKOPPEKTHBIX AEUCTBUAX MOIb30BATEINS.

4.5 YcaoBus 3KCILIyaTalMu

4.5.1 KimmmaTu4yeckue ycJ0OBHS IKCILIyaTAlMH

KnumaTtnueckue yciaoBusi SKCILTyaTalluy, MPU KOTOPBIX JOJKHA 00ecreunBaTbcsi KOPpEeKTHas pa-
60Ta IpOrpaMMel, TOJKHBI COOTBETCTBOBATh TPEOOBAHUSIM, NMPEIbIBIAEMBbIM K TEXHUYECKUM CPEICTBAM,
peanu3yomuM JaHHbIA IPOrPAMMHBIN IIPOTYKT.

4.5.2 TpeOoBaHus K BUAaM 00CJayKMBAHUS

OO6cnyxuBaHue He TpeOyeTcs.

4.5.3 TpeOoBaHusi K YMCJIEHHOCTH H KBaTU(UKALMHU NEPCOHAJIA

I[J'IH pa6OTI)I C MMPUIIOKCHUEM JOCTATOYHO OAHOI'O YCJIIOBCKA, 3HAKOMOI'O C HHTep(beﬁCOM VR-oukoB

Oculus Quest 2 u cmocoOHOTO B3aUMOCHCTBOBATh C OKPYKaIOIIEH BUPTYaTbHOU CPEIO.

TpeboBaHus K KBaJu(UKALUU 10JIb30BATENS HE TPEAbSBIISIOTCS.

4.5.4 TpeOoBaHMs K OKpY:KaloOLIeii cpeae
Crnenyet nzberarh npsIMOTo MOMAaIaHUs COMHEYHBIX JTyuyeil Ha VR-ouku.

Boxkpyr nonp3oBarests JOMHKHO OBITH CBOOOTHOE MTPOCTPAHCTBO, KOTOPOE MO3BOJIUT BBITATHBATE PY-

KH BO BCEX HAIIPABJICHUAX, HUYCTO HE 3a/I€BasA B PCKUMaAX UI'Pbl CUOA U CTOA.

4.6 TpeOoBaHus K COCTaBy M IapaMeTPaM TeXHHYECKHX CPeICTB

B pacnopspxenuu nonib3oBaresst 10KHBI 0bITh VR-0uku Oculus Quest 2, TTK, mpoBox Oculus Link
(ormmmonansHO). [IpoBox Oculus Link He HyXeH, eciu ocymiecTBIeHO noakioueHrne oukoB K [1K ¢ momo-

mero Air Link.

MunumaneHbeie TpeboBaHus, peabsaBisiemble K hardware 1K monb3oBarens s noguaepxku VR-

oukoB Oculus Quest 2 [[19]:

* TIponeccop: Intel 15-4590 / AMD Ryzen 5 1500X wnu myuie;
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* OneparuBHas namsaTh: 8 GB u BeILIE;
* Buneoxapra: NVIDIA GeForce GTX 970 / AMD Radeon 400 Series nnu nyuiie;

» USB-noprtsi: 1x USB-nopr (eciu He ucnonbsiyercst Air Link).
4.7 Tpe6oBanus K HHPOPMALMOHHON ¥ NPOrPAMMHOI COBMECTUMOCTH

4.7.1 TpeOoBaHus K HCXOAHBIM KO0JaM M SI3bIKAM MPOTrPAMMMPOBAHMS

ITporpamma nomkHa ObITh pa3paborana Ha aBuxke Unreal Engine 4 Bepcuu 4.26.2 Ha si3bIKe Ipo-
rpammupoBanus Blueprint.

4.7.2 TpeOoBaHusi K NPOrPAMMHBIM CPeACTBAaM, HCIIOJIb3yeMbIM IIPOrPaMMOii

Tpeboanue k software VR-oukoB — axktuBHbIN pexxuM Air Link / Oculus Link, coBMmectumocts co

SteamVR.

MuHnuManbsHbIe TpeOoBaHusI, IpeabsBisieMble k software [TK mis monnepxku VR-oukos Oculus Qu-
est 2 [19]:
* OnepaunonHas cucrema: Windows 10;
» Pixel mefinepsr: 5.1;
* Vertex wmeiaepsr: 5.1;
* Brinenennas Buneo-namath: 3 GB unm Gosnbiie;
¢ VYcranoBineHHBIH SteamVR;

* YCTaHOBJIECHHOE IMPHUIIOKCHUC Oculus ¢ aKTUBHBEIM COIIPSAKCHUCEM C OYKaMU I10JIb30BaTCIIA.

4.7.3 TpeOoBaHus K 3amuTe MHPOPMALUH U IPOrPaMM

TpeboBanus K 3amure HHGOPMAIUKU U IPOrPaMM He MPEIbABISIOTCS.
4.8 TpeOoBaHNsl K MADKMPOBKE U YIIAKOBKe

[Iporpamma pacnpocTpaHseTcs B 3aKPHITOM peXHME B BUJE AIIEKTPOHHOTO MaKeTa, COAEepPKAIIEro
IPOrpaMMHYIO JOKYMEHTAIIUIO, MPUIOKEeHUE (McTonHsgeMble (aiinbl, Habop roTOBBIX K paboTe KOAOB U

npouyue HeoOXoaUMBbIe 1J1s1 PaOOThI (DaiiIbl) U MMPE3CHTALMIO ITPOCKTA.
4.9 TpeGoBaHMsI K TPAHCIIOPTUPOBAHMIO U XPAHEHHU IO

TpaHcnopTUpoOBKa MPOrpaMMHOIO MPOAYKTA JOKHA OCYIIECTBIATHCA 0€3 HAPYIICHUS TMOJHOTHI

KOMIUJICKTA, MPEAO0CTABJICHHOI'O pa3pa60T‘H/IKOM HN3Ha4aJIbHO.

XpaHeHHe MPOIyKTa OCYIIECTBIAETCS ¢ MOMOLIbI0 pero3utopust Ha GitHub.

N3Mm. JIuct Ne nokym. [Toxam. [ara
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5 TPEBOBAHUS K TIPOI'PAMMHOM TOKYMEHTAIIUU

5.1 CocTaB nporpaMMHOM JTOKYMEHTAIIUM:

1) «VR-urpa ““/luzaitnep mspkeit” Ha nemxke Unreal Engine 4». Texaunueckoe 3ananue (TOCT 19.201
—78);

2) «VR-urpa “Jluzaitnep mspkedi” Ha apmwkke Unreal Engine 4». IlosicautensHas 3amucka (IOCT
19.404-79);

3) «VR-urpa *“/luzaitnep msxei” Ha neuxke Unreal Engine 4». [IporpamMma u MeTorKa HCTIBITAHUM
(I'OCT 19.301-79);

4) «VR-urpa ““/luzaitnep muskein” Ha asukke Unreal Engine 4». PykoBoacto onepatopa (I'OCT
19.505-79);

5) «VR-urpa ““Jluzaiinep spkein” Ha nemwkke Unreal Engine 4». Texct nmporpammer (TOCT 19.401—

78).
5.2 CneununanbHble TPeOOBAHUS K MPOTrPAMMHOM TOKYMEHTAIIUMN

JIoKyMeHTBI K IporpamMme J0JKHBI ObITh BbINONMHEHbI B cooTBeTcTBUU ¢ [OCT 19.106—78 u 'OCTa-

MU K K&XJIOMY BUIY JOKyYMeHTa (cM. 11. 5.1.).

[TosicHuTenbHAS 3aMKCKa JOHKHA OBITh 3arpy’keHa B cucteMy AHTuIiaruar yepes SmartLMS «HUY

BIHID».

Jluct, monTBepK A0 3arpy3Ky NOSCHUTENIBHON 3alCKy, 3arpyxaercs B SmartLMS BmecTte co

BCEMH MaTepuaiamMu He MO3Ke, YeM 3a TPU J0 3aIIUThl KypCOBOH pabOTHI.
TuTynbHBIC TUCTH JOKYMEHTOB JOJKHBI OBITH MOJIMACAHBI PYKOBOJUTEIEM Pa3padOTKH.

HoxymenTtamus B ¢popmare .pdf unm .docx m mporpamMma caroTcsi B 9J€KTPOHHOM BHUIE B apXUBE

dbopmara .zip wiu .rar.

15.04.2022 Bce Marepualibl KypcoBOro MPOEKTa:

* TEXHUYECKas JOKyMEHTalus,
* MPOTPaMMHBIN IPOEKT,
* HCIOJHAEMBIN (aii,

¢ OT3bIB PYKOBOAUTCIIA

JOJIZKHBI OBITE 3arpy>KC€HbI OAHUM HJIM HCCKOJIbLKMUMHU apXHUBAMU B ITPOCKT JUCHUIIIIMHBL «KprOBOfI IIPOCKT,

3 kypc [IN» B nuuHOM KabuHete B SmartLMS «HIY BIID».

N3m. Jlucr No nokywm. [Tonam. Hara
RU.17701729.05.03-01 T3 01-1

HNus. Ne momn. [Tonm. u nara | B3am. MuB. Ne | MuB. Ne ny6n. | Tlogn. u nara
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6 TEXHUKO-OKOHOMHNYECKHUE IIOKA3ATEJIN

6.1 OpueHTHPOBOYHAS IKOHOMHYECKAsA IPPEKTUBHOCTD

JlaHHBIN KypCcOBOI IPOEKT HE MpelyCcMaTpUBAET pacyeT SKOHOMHUECKOH 3(h(hEeKTUBHOCTH.

6.2 Ilpexnonaraemasi nOTpeOHOCTH

[Ipenmonaraemast noTpeOHOCTH 00YCIIABIMBAETCS TEM, YTO Y TIOJIB30BATENICH CYIIIECTBYEeT HE0OXO0I1-
MOCTb B YJIOBJICTBOPEHUH ICTETHUECKON M IKOJIOoTHYecKoi morpedHocTei [20]. JlaHHOE mpuiioykeHne TakxKe
OyneT BOCTpeOOBaHO CPENH JIFOJEH, JKETAOIINX Pa3BUBAaTh CBOM HABBIKH JU3aliHa OTKPBITBIX MPUPOTHBIX

MIPOCTPAHCTB.

6.3 DxoHOMHMYeCKHE NPEeUMYIIEeCTBA Pa3padoTKH M0 CPABHEHHMIO ¢ 0TeYeCTBEHHBIMU U 3apy0eKHbI-

MU oﬁpasuaMn WJIM aHAJIoraMu

Ha naHHbBIIl MOMEHT HE CYIIeCTBYET IPSAMBIX aHAJIOIOB pa3zpabdaTeiBaeéMoro npoaykra. B rabnure
NIPUBECHA CPABHUTENbHAS XapaKTEPUCTHKA C MPHIIOKESHUSIMH, Hanbosiee OJIM3KUMH K TeMe pa3padarbiBa-

€MOT'0 IIPOCKTA.

Tabmuma 1 — Ananoru

«Home Im-| Home De- .
oL . Home Desig-
«House | «Garden | provisation: | signer — «Beach
. . . o ner — Home .
Flipper» | Flipper» | Furniture Living Designer»
Sweet Home
Sandbox» Room
[Tomnepxkka VR + +
Pa3noob6pa3ue
HUCIOJIb3YEMBIX + +
MHCTPYMEHTOB
OcHoBHast 1EnbL —
! + + + +
JIEKOPUPOBAHUE
OcHoBHast 1EIb —
. + +
MUHU-UTPHI
Pabora ¢ mnsxamu +
N3m. Jlucr No nokywm. [Tonam. Hara
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HNus. Ne momn. [Tonm. u nara | B3am. MuB. Ne | MuB. Ne ny6n. | Tlogn. u nara
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7 CTAIUU U DTAIIbBI PASPABOTKHA

Tabmuima 2 — Ctaguu v 3Tarbl pa3paboTKu

Crannn Drarsl paboT Conepxanue paboT Cpokwu
pa3paboTku
Oob6ocHoBanue ITocranoBka 3aga4uu 01.11.21
1. Texangeckoe
HEOOXOIUMOCTH CO0p UCXOMHBIX TEOPETHIECKUX
3a7aHue 01.11.21
pa3paboTKu MaTepHuaoB
Ompenenenne CTPYKTYPbl BXOIHBIX M BBIXOM-
Hayutio- ped PYKIYP A 1131121
. HBIX JaHHBIX
HCCIIEN0BATEILCKUHA -
[TpenBapuTeabHBIA BBIOOP METOJOB PEIICHUS
sTan pa3padoTKu 14.11.21
3a1a4
Onpenenenue TpeOOBaHUN K TEXHUYECKUM M 16.11.21
MIPOTrPaMMHBIM CPEJICTBAM o
O06ocHOBaHNE BO3MOKHOCTH PEIIECHUS TOCTaB- 16.11.21
JIEHHOH 3aJa4u o
Omnpenenenre TpeOOBaHUN K IPOrpaMMHOM
Pazpabotka u beiL P porp Y1 10.01.22
MIPOIYKTY
YTBEPKJICHUE
Br16op aBuxkKka u sA36IK0B iporpamMmmupoBanus | 10.01.22
TEXHUYECKOTO
Pa3paboTka u cornacoBaHue TEXHUYECKOTO 3a-
3aJaHusg 03.02.22
JIaHUsI C HAYYHBIM PYKOBOJIUTEIEM
3arpy3ka COIJIacOBaHHOTO TEXHHUYECKOTO 3ajia- 17.02.22
Hus B SmartLMS o
o IIpensapurensHas pa3paboTKa CTPYKTYPhI IIPO-
2. PaGounii PaspaGoTka PeABap pasp PYKIYPRUTIPO™| 0 02,22
IIPOEKT IPOTrPaMMBI TPaMMBI
p porp [IporpammupoBaHue U OTJIaJIKa IPOrpaMMBbl 10.03.22
Pa3zpaboTka mporpaMMHBIX JOKYMEHTOB B CO-
Pazpabotka npo-
. orBerctBuu ¢ TpedoBanusamu ['OCT 19 ECII/]
IrPaMMHOM  JTOKyMEH- . . 21.03.22
(EnuHo¥ cucTemMbl MpOrpaMMHON JTOKYMEHTa-
TaIun
1IN
Pa3pabotka, cormacoBaHue U YTBEP)KIACHHE I10-
HcneiTanus P 3’ pHA 25.03.22
psAIKa B METOJIMKH MCTIBITAHUH
IPOrPaMMBI _
[ToBegeHune uCIbITAHUM TPOTPAMMBI B COOTBET- 78.03.22
CTBUH C YTBEPHKJICHUEM TOPSIKOM U METOIUKON R
KoppekTupoBka nporpamMmbl U NpPOrpaMMHON 30.03.22
JIOKyMEHTAIIUH TI0 PE3yabTaTaM HCIIbITAHUN e
IToaroroska mporpaMMbI U IIPOrPAMMHOM JTOKY-
ITonroroska n a1 porp porp JIOKY 01.04.22
3. Buenpenue Hepenata MEHTAIIUH IS TIPE3EHTAIIMN U 3alUThI
pei [Ipencrapienne pa3paboTaHHOTO MPOrPAMMHO-
IPOrPaMMBI
ro IpOAYKTa HAyYHOMY PYKOBOAMTENIO U noiy- | 04.04.22
YyeHne OT3hIBa
N3Mm. Jlucr Ne nokym. [Tona. Hara
RU.17701729.05.03-01 T3 01-1
Nus. Ne mon. [Tonm. n nata | B3am. MaB. Ne | MuB. Ne ny6m. | Ilonm. u marta




27
RU.17701729.05.03-01 T3 01-1

[Tpomomxenue TabauIpr 2

[TpencraBnenue pa3pabOTaHHOTO MPOTrPAMMHO-
IO IPOAYKTa HAyYHOMY PYKOBOAMTENIO U noiy- | 04.04.22
YeHHE OT3bIBA.

3arpy3ka [logCHUTENBHON 3alUCKU B CUCTEMY
AnTunnaruar yepe3 Smart LMS HUY BIID.
3arpy3ka MarepuajloB KypCOBOIO IIPOEKTa B
Smart LMS, muctunnuna «Kypcosoii nmpoekt, 3 | 15.04.22
kypc [11»

3arpy3ka Mpe3eHTalluu KypcOBOTO IMPOEKTa B
Smart LMS, nucuumnnuna «Kypcooii npoekr, 3 | 17.04.22
kypc [TN»
3amuTa NporpaMMHOIO NPOIyKTa KOMUCCHH. 21.04.22

11.04.22

Pa3paboTka 1aHHOTO MPOTrpaMMHOTO MPOIYKTA AOKHA ObITh 3aBepiieHa K 4 anpens 2022 r. Vicnon-

nurtens — [llanaeBa Mapuna, cryaentka rpynns! bITM198 ¢axynsrera komnbeiotepHbix Hayk HY BIID.

N3m. Jlucr No nokywm. [Tonam. Hara
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8 HOPAJOK KOHTPOJIA U IPUEMKHA

KonTtpomnb 1 npuemMka pa3paboTKH OCYIIECTBISIOTCS B COOTBETCTBUU € JOKyMeHTOM «IIporpamma u

meronuka ucnbrtanuity (TOCT 19.301-79) [115].

N3m. Jlucr No nokywm. [Hoam. Hara
RU.17701729.05.03-01 T3 01-1
Mas. Ne momn. [Tonm. u nara | Bzam. MuB. Ne | MuB. Ne ny6n. | Tloan. u nata
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CIHIUCOK UCHHOJIB3OBAHHBIX UCTOYHHUKOB

Behavior Trees [Dnexkrponnsrii pecypc] / behavior trees. Pesxxum qoctyma: https://docs.unrealengine.c

om/4.27/en-US/InteractiveExperiences/Artificiallntelligence/BehaviorTrees/, cBoGoaHBIM. (J1aTa 00-

pamenus: 01.02.2022).

Lowpoly, Highpoly u BepTekc Hopmanu [ DnexkTponnsiii pecypc|/ Lowpoly. Pexxum noctyma: https://d
tf.ru/gamedev/73251-statya-3-7-pro-setku-lowpoly-highpoly-i-verteks-normali, cBoGoaHBI. (1aTa 06-
pamenus: 28.01.2022).

Navmesh Content Examples [ Onekrponnsiii pecypc] / navmesh. Pexxum moctyna: https://docs.unreal

engine.com/4.27/en-US/Resources/ContentExamples/NavMesh/, cBo6oaubIi. (1aTa oOpamieHus:

01.02.2022).

Oculus Quest/Quest 2 controls and permissions [DnekTpoHHBIN pecypc] / oculus controls. Pexxum mo-

cryna: https://docs.microsoft.com/en-us/windows/mixed-reality/altspace-vr/getting-started/oculus-c

ontrols, cBoOoaHBIN. (mara oopamenus: 01.02.2022).

Virtual Reality, VR [Onekrponnsiii pecypc] / vr. Pexxum goctyna: https://www.it.ua/ru/knowledge-ba

se/technology-innovation/virtualnaja-realnost-vr, ceoboansIii. (qara oopamenus: 10.01.2022).

Volume 30H8b1 [ n1ekTpoHHBIN pecypc]/ volume 30Hb1. PesxuM goctyma: https://uengine.ru/site-content

/docs/actors-geometry/volumes, cBoOomHBIIH. (1aTa oOparienus: 25.01.2022).

BuptyanbHblie ouku [ DneKTpOHHBIN pecypc] / vr-ouku. Pexxum gocryna: https://www.testprom.ru/artp

rod/elektronika/sertifikacziya-virtualnyx-ochkov, ceoboansiii. (nara obpamienus: 24.10.2021).

I'OCT 19.101-77 Bunsl mporpaMM 1 MporpaMMHBIX T0KyMeHTOB. //Enunas cucrema nporpaMmmMHoOn

nokymenTtamuu. — M.: UTIK WUznarenscTtBo cranmapros, 2001.

I'OCT 19.102-77 Cranuu pa3pabotku. //Enunas cucrema nporpaMmHoi fokyMmenTanuu. — M.: UTTK

N3parenscTBO cTangaptos, 2001.

I'OCT 19.103-77 O6o3Ha4eHHs IPOTPaMM U TPOTPaAMMHBIX JOKYMEHTOB. //EnuHas cuctema mpo-

rpamMmMHoM nokymenTauu. — M.: UTIK U3narenscTBo ctanaapros, 2001.

I'OCT 19.104-78 OcnoBuble HaanucH. //Exnnas cuctema nporpaMMHoi tokymenTtaruu. — M.: UTTIK

W3narensctBo crannaptos, 2001.

I'OCT 19.105-78 O6uue TpeboBaHus K MPOrpaMMHBIM JOKyMeHTaM. //EnnHas cuctema mporpaMm-

Hoil nokymenTanuu. — M.: UIIK W3znarensctBo crannapros, 2001.
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I'OCT 19.106—78 TpeboBaHus K NPOrpaMMHBIM TOKYMEHTaM, BHIIIOJTHEHHBIM I1€4aTHBIM CIIOCOOOM.

//Enunast cuctema nporpaMMmHoi nokymenrtanuu. — M.: U1K U3narenscTBo crangaprtos, 2001.

I'OCT 19.201-78 Texuuueckoe 3amganue. TpeboBaHMs K coAepkaHuio U odopmieHuro. //Exunas

cuctema nporpammuoin qokymenrtamuu. — M.: UTIK UsnarenscTBo cranmaptos, 2001.

I'OCT 19.301-79 Ilporpamma u MeToarKa ucnbITaHUN. TpeGoBaHuUs K COepKaHUIO U OPOPMIICHHUIO.

//Enunas cuctemMa nmporpaMMHoii jokymenTanuu. — M.: UTIK U3narensctBo ctannapros, 2001.

I'OCT 19.603—78 OGmue npaBuia BHECEHHUs n3MeHeHuil. //EnuHas cucrema nmporpaMMHON JT0KY-

menTauuu. — M.: UIIK HU3narensctBo ctannapros, 2001.

I'OCT 19.604-78 TlpaBuna BHECEHUSI U3MEHEHUI B MPOrPAMMHBIE IOKYMEHTbI, BHITIOJTHEHHBIE TIe-
YaTHBIM criocoOoM. //Enunas cuctema mporpamMMmHoil nokymentanuu. — M.: UIIK HznarenscTBo

cTtangaprtos, 2001.

HewurpoBoii nepconax [ DiekTpoHHbIN pecypc]/ npc. Pexxum noctyna: https://ru.wikipedia.org/wiki/H

SUrPOBOM TEpCOHaXK, CBOOOTHBIN. (IaTa oopamenus: 09.02.2022).

Cucremnsle TpeboBanus Oculus Quest 2 [DnekTpoHHbIN pecype] / oculus quest 2 requirements. Pe-
*)uM nocrtyna: https:/ru.pickgamer.com/games/oculus-quest-2/requirements, cBoO0aHBIN. (1aTa 00-

pamenus: 27.01.2022).

Tumomenko, T.B. Dkomorust 1 moTpeOHOCTH YesoBeka [DnekTpoHHbId pecypc]: U3Bectus KODY.

Texunueckue Hayku — Pexxum noctyma: https://cyberleninka.ru/article/n/ekologiya-i-potrebnosti-che

loveka/viewer, cBoOoaHbIN. (1aTta obpamienus: 31.01.2022).

Uro takoe Oculus Quest 2 [Dnekrponnsiii pecypc] / Oculus Quest 2. Pexxum gocryna: https://tech.onli

ner.by/2021/11/11/vpechatleniya-ot-oculus-quest-2, cBo6oaHbIi. (HaTa oopamenus: 21.01.2022).
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HPUJIOKEHHUE 1
TEPMHUHOJIOI'UA

Tabmuma 1 — TepmuHOIOTHSA

(Virtual Reality,
VR)

Tepmun 3HaueHue

BUOTVAILHAS «Co31aHHbIH TEXHUYECKUMH CPEICTBAMU MU, II€PENABAEMBIN YEIOBEKY YEPE3 €T0

peap ‘ oc OULIYILECHHUSA: 3PEHUE, CIIyX, OCA3aHUE U Apyrue. BupryanbHas peaabHOCTh HMUTUDY-
JIbHOCTb

€T KaK BO3/IEHCTBUE, TaK U pPeaKkIUM Ha Bo3aelcTBue. [l co3nanus yoeauTeabHoro
KOMILIEKCA OLYIIEHUH pPEeaJbHOCTH KOMIIBIOTEPHBIN CHUHTE3 CBOMCTB U PEaKLUi BUP-
TyaJbHON PEaJIbHOCTH MPOU3BOIUTCS B PEAIbBHOM BpeMeHM» [3]

Ouku BUD- . N
TyatbHOM «Cnenuanu3upoBaHHbIM TpUOOp, CIOCOOHBIN CUMYIUPOBATh pa3HOOOpa3HbIE ayaHo-
peanbHOCTH BH3YaJIbHEIE TPEXMEPHEIC POCTPAHCTER. CocTouT U3 IIIaCTUKOBOTO (peXe KapTOHHO-
(VR-oux, r0) KOpIlyca, 3KpaHa ¢ Neperopoakoil u acepudeckux JUH3, KOTOpble (POKYCHPYIOT
VR-mem) nuzoopaxenue» [[7]

YerpoiicTBo BBOJIa MH(POPMAIIMH, HCTIONB3YEeMOE B BUACOUTPAX MU Pa3BIIEKATEIbHbIX
KonTpomiep cHCTeMax JUIs IOIy4YeHHUS BXOTHBIX JaHHBIX. OOBIYHO MCTIONB3YETCS VIS YIIPABICHUS

00BEKTOM UJIU IEPCOHAXKEM B UTPE

Oculus Quest 2

«IlonHocTh0 aBTOHOMHBIN VR-miiem, BoimynieHHbIH koMmnanueil Oculus, xoTopas
BXOAMT B cocTaB Metay (Meta siBiisieTcst mpu3HaHHOW Ha TeppuTopuu Poccuu sxcTpe-
MHUCTCKOM opranuzanueii) [21]

NPC (Non-Pla-

unds Volume

yer Character, .
. «Ilepconax B Urpax, KOTOPbI HE HAXOJUTCS MO KOHTPOJIEM Urpokay [|1§]

Hewurposoit
NIEPCOHAX)

TpéxmepHast MOAETH C MaJIbIM KOJMYECTBOM MOJIUTOHOB (MIpUMepHO 5 — 10 ThICsY)
Low-Poly

[2]
Mid-Poly TpéxmMepHast MOzIEb CO CPEAHUM KOJIMYECTBOM IOJIMTOHOB

«UrpoBoii 00BEKT, UCTIOIB3YIOUIMICS AJIS ONpEeNICHUs 30Hbl IepeIBUKEHUS UTPO-
Nav Mesh Ka U JUIs BBIYMCJICHUS HABUTALMOHHBIX IyTel Uit MckyccrBenHoro MuTemiekra Ha

ypoBHe» [6]
Nav Mesh Bo- | «rpoBoii 00bEKT, HCHOIB3YIOIIMNACS ISl ONpeeneHus 30061 pacueta Nav Mesh Ha

ypoBHe» [6]

N3Mm. JIuct Ne nokym. [Toxam. [ara
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JUCT PETUCTPAIIUU UBSMEHEHUI

JIucT perucrparuy n3MEHEHHI

Howmepa nucToB (cTpaHuiy)

N3m.

3meneHHbIxX
3aMeHEeHHBIX
HoBrix
AHHYIUpOBaH-
HBIX

Bcero nuc-
TOB (CcTpa-
HUII B
JIOKYM. )

No noky-
MEHTa

Bxoasmmit
Ne compo-
BOJIUTCIIb-
HOTO J10-
KyM. U
JaTa

Ilonn.

Jlara
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