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JIucr akryanusanuu padoyeil nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa Juis peanuzauuu B 2023 - 2024
y4eOHOM rofy Ha 3acelaHud Kadeapsl BrIYncINTeIbHON TEXHUKH U TPOTPAMMHPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojIy Ha 3aceaHuu Kapeapbl BbIYHCINTEIbHON TEXHUKH U TPOrPAMMHPOBAHHSI

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

PaGouast mporpamMmma repecMoTpeHa, 00cykaeHa u o100peHa s peanusamnuu B 2025 - 2026
y4eOHOM oy Ha 3aceaHuu Kadeapbl BBIMUCIUTEEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2026 - 2027
y4eOHOM oy Ha 3aceaHuu Kadeapbl BBIMUCIUTENIEHON TEXHUKH U IPOTPAMMHPOBAHUS

[Iporokon ot 20 1. Ne
3aB. kadeapoit O.C. JloryHoBa




1 Iles1u ocBOEHUSI T CHUTILTHHBI (MOLYJIs1)

HenssMu ocBoeHHst AUCHUIUIMHBI «OCHOBBI BUPTYaJbHON pEATbHOCTH» SIBISETCS
03HAKOMJICHHE CTYICHTOB C TEXHOJIOTHUSIMH BUPTyaJbHON W JgorosHeHHON peanbHOCTH (VR M
AR), dopmupoBaHHE YMEHHS HCIOJb30BaTh OSTH TEXHOJIOTMH B HPOPECCHOHATBHON
JEATEeILHOCTH U HABBIKOB 10 IPOSKTUPOBAHHIO MPOTPAMMHBIX MMPOJAYKTOB, UCIOJIB3YIOIINX ATH
TEXHOJIOTHH.

JInst JOCTHKEHUSI TIOCTABJICHHOW 1enu B Kypce «OCHOBBI BUPTYaJIbHOH PEAIbHOCTHY
pemaroTcs 3a1a4u:

- 03HaKOMJICHHE C aIllapaTHOM U MPOrpaMMHOM cocTaBiissronumMu VR-TexHomoruu;

- U3YYEHUS COCTABIIAIOMIMX ITpoekTa VR — Tpuaabl «uaes-KOHLIEIIH-peaTnu3aiusy;

- M3YYCHHE CIIOCOOOB peaM3allii TEXHOJOTHU IMPHU IOMOINU CICIHATU3UPOBAHHBIX
JIBUKKOB U SI3bIKOM IPOTPAMMUPOBAHHUS BEICOKOTO YPOBHS;

- (opMHpOBaHHE HABBIKOB CO3JaHUS «IKOJOTHYHBIX» TPHUIOKESHUM, HCIIONIB3YIOIIUX
texnojoruu VR u AR.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

JucuuruinHa OCHOBBI BUPTYaJIbHOW pEANbHOCTH BXOJUT B 4YacTh Y4eOHOIo IJIaHA
dopMupyeMyr0 ydaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTeIbHON TPOrPaMMBI.

Jns  W3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIQJICHUsA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

IIporpamMmmupoBanue

Komnosunus

BBeneHue B cieniuaibHOCTD

KomMmnbrorepHble TEXHOJIOTUHU B TU3aiTHE

OcHoBbI IU(PpOBOTO H3aiTHA

Hcropus nu3aiiHa, HAyKU U TEXHUKU

OCHOBBI KOJIOPUCTHKH U [IBETOBECHUS

IIcuxonorusi BU3yajbHOTO BOCHPUATHUS I'paduuecKoil HHPOopMaLuu

3HaHus (YMEHMs, BIIaJIHUs), IOJyYEHHbIE NPU M3YyYeHUU JaHHOM IUCIMIIIMHBI OyxyT
HEOOXOIUMBI 1151 U3YYEHUSI AUCLUTIIINH/TIPAKTUK:

IIpoekTHas NeATENBHOCTD

YennoBeko-MalllMHHOE B3aUMOIECHCTBHE

BrinonHenue u 3ammunra BoITYCKHON KBaTU(UKAMOHHON paboThI

BusyanbHoe nporpaMmMupoBaHue

3 Komnerenuun odyyaromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHust

B pesynbraTe oCBOEHMS OUCHMIUIMHBI (MOIyJsl) «OCHOBBI BUPTYaJIbHON pEanbHOCTH
oOyyaroImuiics JoKeH 001a1aTh CEeAYOIIUMU KOMIETEHIIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[IK-3 CnocoOHOCTh aHanu3MpoBaTh TpPeOOBaHHS K MPOrpaMMHOMY oOecneueHHro U 0azam
JAHHBIX, Pa3pa0OTKW TEXHWYECKHX CIENU(PHUKANUNA HAa TPOTPaMMHBIE KOMIOHEHTHI M WX
B3aMMO/ICHCTBHE, TPOSKTUPOBATH NPUIIOKEHUS U 0a3bl IAHHBIX

I1K-3.1 | AHan3HpYyeT pe3yIbTaTh 103a0HTHTH-HCCIE0BAHMUS JUTS IPHIIOKEHHS

[IK-4 CrnocobHocTh Kk pa3paboTke TpaduiecKkoro au3aiiHa IO PaHEE OMNpPEeEICHHOMY
BH3YATHHOMY CTHJIIO U MOJATOTOBKA ITpadMYeCKUX MAaTePUAIOB JIUISl BKIIFOUEHUs B MHTepdeiic

[1K-4.1 OreHrBaeT KauyecTBO MPOEKTa U pealu3aluu rpadpuueckoro unrepgeiica
IPHJIOKEHHUS




4. CTpyKTYpa, 00bEM U coiep:KaHue TUCHHUIINHBI (MOIYJIs)
OO0mast TpyI0eMKOCTh AUCIHHILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B ToM
qrce:
— KOHTaKTHas paboTa — 55 akaJ. 4acos:
— ayauTopHas — 54 akaj. 4acos;
— BHeayuTopHas — 1 akaj. 4acos;
— caMmocTosTeabHas paboTa — 53 akaJl. 4acoB;
— B hopMe mpakTudeckoit moaroroBku — 0 akaj. gac;

<DopMa aTrecTaluu - 3a4cT

AynuropHas 3 s
o | xomraxrHas pabora E z dopma TEKYILETo
=
5 B aKaj. yacax 3 Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) £ A . p Kon
g 3 ©| caMOCTOSATEeNBHOM | ycmeBaeMOCTH U
JTACIUTUTAHBI 3 £ . | xommeTeHUH
O g £ paboThI POMEXXYTOYHOH
Tlek. mab. | mpaKT. z'Q aTTeCcTalyu
3aH. 3aH. | O &
1. TexHONOTMH BHPTYaJbHOU H
JIOTIOJTHEHHOM peaJIbHOCTH
1.CamocrosTensH
o€ H3yueHne
y4eOHO#t 1. Becera -
1.1 Bsexenue B o00Onacthb Hay4YHOH
. o0CyXIeHHe
VR/AR: OCHOBHEIE JIUTEPATYpPHI. .
2. Ycrnwiid onpoc. | IIK-3.1, TIK-
ompeJeNieHus, KOHIICTIIIHS, 2 2 4 2. Pabota c
3. ITpoBepka 4.1
anmaparHast u NIEKTPOHHBIM
71a00paTOPHBIX
MporpaMMHast 4acTH. Y4EOHUKOM, aGoT
3. BrmonHenwne P
71a00PaTOPHBIX
pabot
7
1.CamocrosTensH
o€ U3yueHHe
y4eOHOM U 1. Becena -
Hay4qHOH )
Y oOcyxeHue
1.2 Hcropusi mnosiBIEHHS. JIUTEPATYpPHI. N
2. Ycrusii onpoc. | TTK-3.1, TTK-
OO6nacTu KCIOIb30BAHUS U 4 2 6 2. Pabora ¢
3. IMposepka 4.1
MePCTICKTUBBI PA3BUTHS INEKTPOHHBIM
nmabopaToOpHBIX
Y4EOHUKOM, aGor
3. BrinonHenue P
mabopaToOpHBIX
pabot
HWroro no pazneny 6 4 10
2. IpoektupoBanue u
MOCTPOCHUE BHPTYaJIbHBIX
1.CamocrosTensH
o€ U3yuYeHHE
y1ebuoi n 1. becena -
Hay4YHOH )
. OITb  apXHUTEKTOpa oOcyxaeHne
21 P nHTeyaT BbI 0
BHUPTYalIbHON pEaJbHOCTH. 7 2 8 6 > P:60¥§c. 2. Yerneiid onpoc. | IMTK-3.1, ITK-
Juzaiin BUPTYaJIbHON ) 3. IIpoBepka 41
JNEKTPOHHBIM
PEaTTLHOCTH. JTa00PaTOPHBIX
Y4EOHUKOM, aGoT
3. BeimonHenue p
71a00paTOPHBIX
pabot




1.CamocTosTeNbH

o€ M3y4eHUe
yuebHoi 1 1. becena -
2.2 IToctpoenue Hay4HOH o écy}xneHHe
BUPTYaJIbHBIX MHPOB. JIUTEPaTypPHI. . : i
HHTEepaKTUBHOCTD VR- 4 12 5 2. Pabora ¢ 2 gclT_[HB;I;eO?;OC' MK 3;11]: 1K
npoektoB. VR- u AR — AJIEKTPOHHBIM naéo I:;TO pHHX '
MPOCKTHI y4eOHHUKOM, p a60$
3. Beimonxenue p
1a00paTOPHBIX
pabot
Hroro no pazaeny 6 20 11
3. Co3nanne VR-11poexToB
1.CamocrosTesbH
0e M3y4eHHUE
yqe6H0171“1/1 1. becena -
HayHHon oOcyxaeHue
3.1 Kommnonentsr VR- JIUTEPATYPHI. 2 Veraii omoc. | TIK-3.1 TIK-
IIPOEKTOB! uzes, 4 8 18 2. Pabora ¢ ' 3. TIpose KI; ’ 4:{
porpaMMa 1 KOHTEHT. 3JIEKTPOHHBIM naéo pa o pHHX '
y4eOHUKOM, pa60$
3. BeimonHenue P
71a00paTOPHBIX
pabot
1.CamocrosTensH
o€ H3yueHne
yqe6H0171v1/1 1. Becena -
. KOJIOTHUSI . YcTHbIi ompoc. -3.1, I[IK-
3.2 c) PATYPEL | 5 Vermmit omp TK-3.1, [IK
2 4 14 2. Pabora c
BHUPTYalbHBIX MUPOB D CKTDOHHIM 3. IIposepka 4.1
p 1abopaToOpHBIX
YueOHHKOM, aGoT
3. BeinosiHeHne P
11ab0paTOPHBIX
pabot
HWroro no pazngeny 6 12 32
HWroro 3a cemectp 18 36 53 3auéT
Hroro no aucnumninuae 18 36 53 3a4eT




5 Oopa3oBarejibHbIE TEXHOJIOTHH

1. TpaguironHble 00pa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIC HA OPraHU3aIHIo
00pa30BaTEeNLHOIO Ipollecca M HPEANONararollyl0 MpsMYI TPAaHCISALUI 3HaHUH OT
npenoaaBaress K CTyIEHTY.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAJAULIMOHHBIX TEXHOJIOTHI:

Wudopmanmonnas JeKuus — I[OCIENOBATEIbHOE H3JIOKEHHE Marepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpEeno1aBaTeNs).

JIaGoparopHas paboTa — opranusanus yaeOHOH paboThl ¢ pealbHbIMU MaTepUAIbHBIMU U
UHPOPMALIMOHHBIMA OOBEKTaMHM, HKCIEPUMEHTAIbHAs pPadoTa C aHAIOTOBBIMH MOJCISIMHU
peabHbIX OOBEKTOB.

2. TexHosnoruu MmpoOIEMHOTO 0OydeHHs] — OpraHu3as 00pa30BaTENLHOTO IpoIlecca,
KOTOpas MpeojaracT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAHUS aKTUBHOW MI03HABATEIbHON AEATEIbHOCTHU CTYIEHTOB.

3. lHTepakTHBHBIE TEXHOJIOIMU — OpraHu3anus oO0pa3oBaTebHOrO MpoLecca, KOTopas
IpeJoiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHNE HA ATON
OCHOBE JINYHOCTHO 3HaYMMOT'0 JJIsl HUX 00pa30BaTeIbHOIO pe3yibTaTa.

@®opMbI yueOHBIX 3aHSATHH C MCIOJIB30BAaHHEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHUM:

Jlexuusi «0OpaTHON CBS3M» — JIEKLMS-TIPOBOKALMs (M3JI0’KEHUE MaTepHuala C 3apaHee
3alUTAHUPOBAHHBIMU  OIIMOKaMHu), JeKuus-Oecena,  JICKIUSA-AUCKYCCHUsA,  JIEKIHSI-TIPecc-
KOH(epeHIHs.

4.  HHpopManmoHHO-KOMMYHUKALIUOHHBIE  OOpa3oBaTeibHblE  TEXHOJOTUU  —
opranu3zanysi 00pa3oBaTeIbHOIO MPOLlecca, OCHOBaHHAs HA MPUMEHEHUU NPOrPaMMHBIX Cpell U
TEXHUYECKUX CPECTB pabOTHI C 3HAHUSMU B PA3IMYHBIX PEAMETHBIX 00IaCTSIX.

6 YueOHO-MeTOIMUECKOE 00ecedeHHe CAMOCTOSTeJIbHO PadoThI 00yYaroIMXCsl
[TpencraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 IPOBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecredeHrue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Wemn, 1. Teiimau3zaiin: kak co3aath Urpy, B KOTOpyro OyayT urpats Bce / Jkeccn
Hlenn ; mep. ¢ anri. - Mocksa : Anenuna [Tabmumep, 2019. - 640 c. - ISBN 978-5-96142-512-3. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1077943 (nara oOpareHus:
23.05.2021). — PexxuM focTyma: 1o MmoIHCKe.

2. Y1kuH, A. benoe 3epkano: yueOHUK M0 HHTEPAaKTUBHOMY CTOPUTEIUTMHTY B KnHO, VR
u ummepcuBHOM Tearpe / A. Ytkun, H. [TokpoBckas. — Mocksa : AnbninHa [Tadbmumep, 2020. —
236 c. : wmr - ISBN 978-5-9614-3043-1. - Tekcr : osmekrponHsid. - URL:
https://znanium.com/catalog/product/1220213 (mara oOpamenus: 23.05.2021). — Pexum
JIOCTyTA: MO MOJIITUCKE.

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Momemnna, /. I[lyreBonutens mo uuppoBomy OydyiieMy: OTpaciv, OpraHu3alud U
npodeccun / J[3Bun Morenna ; nep. a aurnt. - Mocksa : AnbnuHa [Tadbmumep, 2020. - 215 c. -
ISBN 978-5-9614-3028-8. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1221862 (matra o6pamenus: 23.05.2021). — Pexum
JIOCTYTIA: MO TIOIHCKE.

2.Jlunosec, /I. BupryanbsHnast peansHocTb B Unity / Jxonaran Jlunosec ; mep. ¢



anri. P.H. Parumoga. - Mocksa : JIMK Ilpecc, 2016. - 316 c. - ISBN 978-5-97060-234-8. - Tekcr
anektpoHHbii. - URL: https://znanium.com/catalog/product/1028048 (nara oOpaieHus:
23.05.2021). — Pexxum 1ocTyMa: MO MOIIMTHCKE.

B) MeToanyeckue ykazaHus:
MeTtoauyeckue ykazanus npuseneHsl B [Ipunoxennn 1.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecrieyeHue

Haumenoanue [10 Ne norosopa Cpox aeicTBust JIMLEH3UU

MS Visual Studio

2017 Community [cBo6oano pacnpoctpansemoe I1O OeccpouHo

Edition

MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpovHO

Professional

Adobe Photoshop

CS 5 Academic K-113-11 ot 11.04.2011 6eccpodHo

Edition

Autodesk 3ds Max o6Has Be 5

Design 2021 yu pcust €CCPOYHO

Autodesk 3ds Max GHas Be 6

Design 2018 yu pcust €CCPOYHO

Autodesk 3ds Max GHas Be 6

Design 2019 yu pcust €CCPOYHO

Autodesk 3ds Max GHAs Be 5

Design 2020 y4 pcust €CCPOYHO
IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIC CIPABOYHBIE CHCTEMbI

HazBaHue kypca Cchblika

Nudopmannonnas cucreMa - EnnHoe OKHO AOCTyma K URL: http://window.edu.ru/

HHGOOPMAITMOHHEIM PecypcaMm

denepaibHOE rOCY/IapCTBEHHOE OrOJDKETHO®

yupexaenne «DenepanbHblii MHCTUTYT npombinuiennoi| URL: http://wwwl.fips.ru/

COOCTBEHHOCTHY

Harmmonansuasa MH(pOpPMaAIMOHHO-aHATUTUYECKAS URL:

ESEIT:IEZ; — Poceniiciknit HRJICKC Hay4HOTO UHTHPOBARHA e elibrary. ru/project_risc.asp

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHrue TUCIIUIITIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG o0OecrieueHue JUCHHUIIIINHBI BKJIIFOYACT:



1. Jleknmonnas ayautopus ayn. 282. MynbTUMEAUIHBIC CPEICTBA XPAHCHHM S, TIepeaadn U
npecTaBiIeHus HHpopMaIum.

2. Kommswrorepubie kiaccel lleHTpa wuHpopManmonHbix TtexHonoruii ®I'BOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBL, OOBEIUHEHHBIE B JIOKAJIBHBIE CETU C BBIXOJOM B
Internet, ocHalieHHbIE COBPEMEHHBIMU MPOrPAMMHO-METOJNYECKUMHU KOMIUIEKCAMH IS
pereHus 3a7a4 B 00J1acTH HHPOPMATHKHU U BEIYUCIUTEIbHON TEXHUKH.

3. AyIuTOpuH ISl CaMOCTOSITEIbHON padOThl: KOMITBIOTEPHBIE KJIACChI; YN TAIbHbBIE 3AJIbI
oubmorekn. Bee xmaccet YUT u ACY ¢ mepcoHaqbHBIMH KOMIIBIOTEPAMH, BBIXOZOM B
WuTepHer M C JOCTYNOM B JJIEKTPOHHYIO HHGOPMAIMOHHO-00PAa30BaTEIbHYIO Cpely
YHHMBEpPCUTETA.

4. Ayautopuii 7S TPYNNOBBIX U UHANBUAYAIbHBIX KOHCYJIbTALUN, TEKYILIEr0 KOHTPOJISI
U [IPOMEKYTOUHOM artecTauuu. Aya. 282 u kiaccsl YUT u ACY.

5. [Ilomemenuss st CcaMOCTOATENbHOW pabOThl OOYYAIOHIMXCS, OCHAIICHHBIX
KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUECHHUS K ceTu «VIHTEpHET» U HaIUYUEM
JOoCTyna B 3JEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEelbHYIO cpely opranusanuu. Kiacchbl
YUT u ACY.

6. Ilomemenuss nns XpaHeHUS W NPOPUIAKTHUUECKOTO OOCIYKUBaHHS Y4eOHOTO
obopynoBanus. LIeHTp nHPOPMAIMOHHBIX TEXHOJIOTUH — aya. 372



Ipuiaoxkenne 1. Y4yeOHO-MeToaM4YecKOe olecnevyeHHe CAMOCTOSITEbLHOW PadoThI
00y4YarIMuXCcs

[To mucummmae «OCHOBBI BHPTYAJIbHOW PEAbHOCTH» MPEIyCMOTPEHA ayIuTOpHAs H
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAs paboTa 00yJaroImuXxcs.
AyImuTOpHas ~ CaMOCTOsATENbHas pabdoTa CTYIEHTOB  MPEINOiaracT  BBIMOJHECHUE
1abopaTopHBIX PaboT.
JlabGoparopHas padora Nel

Kammbporka u Hactpoiika mua3 VR BOX
L]enb: HAYIUTHCS BBIIOJHATH KATMOPOBKY U HacTporky jauH3 VR BOX.

Hnghopmayus

Jist TOro 9To0BI CMOTPETH (DMIIBMBI B BBICOKOM Pa3peIIeHUH HIIH UTPATh B UTPHI B PEKUME
3D HeoOxoauM IuIeM BHPTyalbHO#H peambHOocTH VR BOX, ramker moxa ynpasiexnunem Android
OS wm Apple u crenuanbHOe NpUIIOKEHHE IS TelaedoHa, KOTOpoe MOXKHO ckadath B Play
Market, x mnpumepy. Ilepex TeMm, Kak OTHPABHTHCS OCBaWBaTh HOBBIC TEPPUTOPHU B
MHTEPAKTHBHBIX OYKaX, HEOOX0AMMO MPOU3BECTH HACTPOorKy nuH3 VR BOX.

Cnenatb 3TO COBCEM HE CIIOXKHO, BeAb IMepel] UCIOJIb30BaHWEM HEO0OXOJMMO JIHIIh
YIQINATH C JIMH3 CIEIHAIbHYIO TUICHKY, 3alUINAIONIYI0 X OT BHEIIHHX MoBpexaeHui. Jlaiee,
mociie TOro Kak Bbl BBIOpaiu (WIbM W CKayalld €ro Ha cMapTdoH, HEOOXOJUMO 3aHSTHCS
HAaCTPOWKOH JIMH3 MO JUONTPUSM U pPACCTOsHWIO 10 r1na3. Kaxnmas nmH3a crocoOHa
HACTPauBaThCsA OTACIBHO OT JAPYrOi, YTO CHOCOOCTBYET MOIOOPY PE3KOCTH MOJ KaXKIbIHA Tria3
WH/IMBUYAIIbHO.

Kaxxgas nun3a crnBuraercs mo ocsiMm Y M Z, TO €CTh BJIEBO-BIIPABO U BIIEpeA-Ha3a/l.
Kaxip1ii moip30BaTeNb OTIMYACTCS PA3UYHBIM PACCTOSIHUEM MEXIy Tila3aMH, MO3TOMY 3Ta
HACTpOIKa MO3BOJIsIET HACTPAUBATh JIMH3bI KaK YIOOHO.

Kpome 3Toro, 5T0 pEBONIOIMOHHOE PEIICHHE TOMOXET JIOASIM C Je(exTaMu 3peHus
HACJIaINThCSl BUPTYaJbHON peaJlbHOCTBIO, BEb MPU MOMOIIM HACTPOWKHU JIMH3 MO JHONTPHUSIM
UM HE HY)KHO OyZIeT 01eBaTh OUYKH JIJIsl 3pEHHUSL.

KanuGpoBka n3o0pakeHus B 0ukax BUpPTyalibHOU peanbHOocTH VR BOX

MHorue moyib30BaTeNM HE 3HAKOT, Kak oTkaimuOpoBath VR BOX, XOTs Ha nene 3To O4eHb
aerko. /Ing kamuOpOBKM MCHONB3YIOTCS Pa3JIMYHbIE NMPOrpaMMbl, U CaMble MOMYNSpPHBIE M3
KOTOPBIX 3TO:

VR Calibration;

Roller Coaster VR

InMind VR.



https://play.google.com/store/apps/details?id=com.anrael.vrcc&hl=en
https://play.google.com/store/apps/details?id=com.fibrum.roallercoastervr
https://play.google.com/store/apps/details?id=com.nivalvr.inmind

Google Viewer QR code for calibration
(=] e o
foolt

O {0

C ¥X NOMOILBIO MOXKHO HE TOJIBKO IIPOBEPUTH coBMEeCTUMOCTh VR BOX, HO U mocMoTpeTh
B KakoOM KadecTBe OyIeT BOCHPOHM3BOIMTHCS BHUPTyalbHas pealbHOCTh. B ciydae ecim
n300pakeHre UCKa)kKaeTcsl WM COMBaeTcs, a IO0JIb30BaTelb YYBCTBYET T'OJIOBOKpPYXKEHHE, TO
MOXXHO TpH TIOMOILIM 3TOW MPOrpaMMbl OTCKaHUPOBaTh OJMH M3 BBIOpaHHBIX QR-K010B,
KOTOPBII MOXKHO JIETKO HaliTH B HHTepHeTe. C ero MoMoIbio MOKHO OTKJIMOPOBATh apaMeTphl
npoduis, ¥ MOMEHATh UX, JaKe HE CHUMas IIJIEM BUPTyallbHOW peanbHocTH VR BOX.

» C noMmompl0 HHCTPYMEHTOB, KOTOPBIE NPUCYTCTBYIOT B TaKHUX HpOrpamMmax,

MOJKHO:
CKOppeKTUpOBaTh U300PAKEHUE;
OTcnexuBaTh MOJ0KEHUE TOJIOBBI B IPOCTPAHCTBE;
KanuGpoBaTh TpexmepHOe N300paKeHHE;
BusyanusupoBarh KapTUHKY B BUJI€ CTEpEONaphbl.

YV VY

3aoanue
BommonHute KanuOpoBKy u HacTpoiiky oukoB VR BOX npu mnomoum ongHON U3
IIPEIUI0KEHHBIX IPOTPAMM.

Konmponvnuvie 6onpocwi
1.Yrto nuontpus?
2. J17151 4ero Hy>KHO BBINOJIHATH KaTUOPOBKY JIUH3?
3.HyxHo nmu mroasiM ¢ aedekraMu 3peHns Ha/ieBaTh OOBIYHBIE OUKH ITEepe]l TeM, Kak HaJeTh
OYKH BUPTYaJIbHOW PEAILHOCTH?
4.B uéMm 3akirovaeTcst HacTpoiika oukoB VR Box?
5.MoxeT 1M MoJb30BaTelb MCIBITHIBATE HEMPHUATHbIE oIlylieHus, enu ouku VR BoX
HACTPOEHBI IPABUIILHO?

JlabGoparopHasi padora Ne2
¥YcTaHoBka nporpaMMHoO# matdopmsl ais pa3padotku VR-npunoxenuii
L]enwv: BBIOpaTh U yCTaHOBUTH IU1aTdopMy 111 pa3padboTkuVR-nipunoxeHus.
Hngpopmayusn
Vemanoska Unreal Engine 4
[ar 1.

s ycranosku Unreal Engine 4 ucnionssyercs Epic Games Launcher. Ilepeiigute Ha caidT
Unreal Engine u naxxmute Ha kHonky Get Unreal B mpaBoM BepxHeM yrity.

110 matepuanam https://habr.com/post/344394/



GET UMREAL

[lepen 3arpy3koil MporpaMMbl 3amycka HEOOXOAMMO OyIeT co3laTh yUYETHYIO 3aIuCh.
[Tocne e€ cozmanusi ckadaifTe MPOrpaMMy 3amycka, COOTBETCTBYIOLIYIO Balleil omeparuoHHON
CUCTEME.

[lar 2.

Ilocie ckaunMBaHus U YCTaHOBKH IIPOrpaMMBbl 3a1lycka oTKpoure e€. IlosaBurcs cienyroiee
OKHO:

lar 3.

Beenure anpec 3JIEKTPOHHOW IIOYTHI W IAPOJb, HUCIOJIB30BAHHBIM I CKauMBaHUSA
IpOrpaMMBbI 3arpy3ku U Haxmute Ha Sign In. Tocre BhIMOTHEHUS BX0/a OTKPOETCS TAKOE OKHO:

Community
Learn

Marketplace

Library

HaxxmuTte Ha Install Engine B ieBom BepxHeM yTiy.
[Tar 5.

[Iporpamma 3amycka mepelnéT K OKpaHy, Ha KOTOPOM MOXKHO OyneT BbIOpaTh
yCTaHaBJIUBAEMbIE€ KOMITOHEHTHI.



Unreal Engine 4.14.1 Installation Options X

Core Components (Required) 10.45 GB
Starter Content 812.61 MB
Templates and Feature Packs 535.51 MB

Engine Source 78.05 MB

Editor symbols for debugging 13.18 GB E]

Download Size: 5.15 GB
Required Storage Space: 15.21 GB

Install

[To ymomuanuto BeiOpansl Starter Content, Templates and Feature Packs u Engine Source.
Jlyume tak Bc€ ¥ ocTaBuTh. OHU OyayT MOJIE3HBI 0 CIAEAYIOIINUM MPUYUHAM:

Starter Content: 3T0 KoJUIeKIUST acceToB (pecypcoB), KOTOpPBIE MOXHO OECIUIATHO
HCIIOJIB30BaTh B COOCTBEHHBIX IIPpOCKTax. B tom uucie sto MOACIIN U MaTCpualibl. Hx moxxHO
HCIIOJIB30BaTh KAK BPEMEHHBIE PECYPCHI WM B YK€ TOTOBOM UIpE.

. Templates and Feature Packs: mra6monst (Templates) 3amaror 6a30Bbic BO3MOXHOCTH
BBIOpaHHOTO kaHpa urpel. Hanpumep, npu BbiOope mradmona Side Scroller 6yzmer cos3nan
IPOCKT C MIEPCOHAXKEM, TPOCTHIMH JBHKCHUSIMH U KaMEPO Ha (DMKCHPOBAHHOM IIIOCKOCTH.

o Engine Source: Unreal — 3T0 IBHXOK ¢ OTKPBITBIM UCXOAHBIM KOJOM, TO €CTh BHOCHUTH
B HEro M3MEHEHHs MOXET KTO yrojHo. Ecim BaMm moHagoOuTCs H00ABHTH K PENAKTOPY
JOITIOJIHUTEIIbHBIC KHOIIKH, TO 3TO MOXKHO CJ€JIaTh, U3MCHHUB I/ICXO)IHblﬁ KOnI.

lar 6.

[Tox criuckoM ecTh CUCOK BO3MOXKHBIX IuaTdopM. Ecnu He mumanupyere pa3pabaThiBaTh
UTpY M0/ KOHKPETHYIO MIaTGOPMY, TO MOKETE CIIOKOMHO CHATH BCE (PIIAXKKH.

Unreal Engine 4.14.1 Installation Options X

10S 869.58 MB
Android 1.43 GB
HTML5 562.08 MB
Linux 545,59 ME

TVOS 689.96 MB D

Download Size: 5.15 GB
Required Storage Space: 15.21 GB

Install

BriOpaB HyxHBIe KOMIOHEHThI, HaxkmutTe Ha Install. Tlocme 3aBepiieHust ycraHOBKH
JIIBIDKOK ITOSIBUTCS B OMOJIMOTEKE.

Iar 7.

Teneps HacCTaJIO BpeMs CO3/IaTh MTPOECKT.



Community

Learn

Marketplace

Library

Bropas mmatdopma a1 paspadboTku HasbiBaeTes UNity.

Yemanoska Unity

Unity — mexmiatopMerHas cpena  pa3pabOTKU KOMITbIOTEpHBIX urp. Unity mo3Bossier
co3/1aBaTh MPUJIOKEHUs, paboTtatomme moa Oonee yem 20 pa3TUYHBIMU OTIEPAIIMOHHBIMH
cUCTEMaMH, BKJIIOYAIOLUIMMHU [IEPCOHATIbHBIE KOMIIBIOTEPHI, UTPOBBIE KOHCOJIU, MOOUIIbHBIE
YCTPOMCTBA, MHTEPHET-NPUIIOKeHHs U apyrue. Boimyck Unity cocrosuicst B 2005 roay u ¢
TOTO BPEMEHU UJAET IOCTOSTHHOE Pa3BUTHE.

OcHoBHbIMU ~ mipeuMmymiecTBaMu  UNity  SIBISIOTCS — HaJM4YUE BU3YaJbHOH  CpPEJIbI
pa3paboTKU, MEXIIATPOPMEHHON MOAJEPKKU M MOIYIBHOM cucTeMbl KOMIOHEHTOB. K
HEJ0CTaTKaM OTHOCSAT IMOSIBJIEHHUE CIIO)KHOCTEM mHpu paboTe ¢ MHOIOKOMIIOHEHTHBIMHU
CXeMaMH U 3aTPYIHEHUs [TPH MOJIKIOYEHUN BHELIIHUX ONOINOTEK.

Ha Unity nHanucanbl ThICSYM WTP, NPUIOKEHHH M CHUMYISIHHA, KOTOPHIC OXBaTHIBAIOT
MHOXecTBO IuiaTopm u skaHpoB. Ilpu stom Unity wucmosib3yercss Kak KPYITHBIMH
pa3paboTyMKamMH, TaK HE3aBUCUMBIMU CTYAUSIMH.

[Mar 1.

Jlns  ycraHOBKM HYXXHO 3allyCTHTh Opay3ep W B aJpecHOil cTpoke HaOpaTh
https://unity3d.com/ru

Bel nepeiinére Ha cailT pazpaboTurka U repesl BaMu HOSIBUTCSI OKHO-TIPUTJIALIIEHHE.

& unity Store

3arpy3uTb

Unity Personal

Hy uTo %, npuctynum! 3arpyaute Unity - HauMHaiiTe TBOPUTL Y)KE CEroaHs.

Bbl — paspaboTuuk-3HTy3uacT? Pa3BuBaiiTe CBOM HaBbIKU U TBOpUTE 6bicTpee ¢ Unity! MonyunTe BOIMOXHOCTL B TeueHue 12 MecsiLieB nocelyaTb Kypebl Unity Game Dev
Courses 6ecnnaTHo, a TakxKe HernocpeACTBEHHbI 4OCTYN K 3HaHUAM akcnepTos Unity 6narofaps o6cyxaeHusm Expert Live Sessions, a Takxe 6narogaps yat-noprany
Unity Success Advisor. Y3HaiiTe nogpo6Hee o Bcex npeumyLiecteax Unity Plus. YaHatb Gonblue.

Tar 2.

CyIiecTByeT HECKOIBKO BapHaHTOB 3arpy3ku 1uiargopmel. Ta, koTopas mpeacTaBieHa Ha
pUCYHKe — sBisieTCsl OecraTHOW. Bbl €€ MOXeTe yCTaHOBUTH, €CITU COOJOJICHBI CIEIYIOIINe
YCJIOBHS:


https://unity3d.com/ru

MpuHATL ycrosus

Haxumas, 5 NoATBepXAalo, HTO UMeto NpaBo Ha Ucnonb3oBaHue Unity Personal B
COOTBETCTBUM C YCIIOBUAMM 0GCTY)KMBAHIUS, TaK Kak UM MOSi KOMMaHUs

COOTBeTCTBYEM crieQyHLWUM KpUTepUAaM:

» opoBoOIt 060pOT He NpesbiwaeT 100 000 S, BHe 3aBUCUMOCTH OT TOrO, UCMOMb3YETCA
nu Unity Personal B KoMMepYecKux Lensx unu Ans BHyTPEHHEro NpoToTUNUPOBaHUS.

*  06beM NpuBneYeHHbIX CPeAcTs He npesbiwaet 100 000 S.

¢ He ucnonbaytotes Unity Plus nnwm Unity Pro.

Ecnu Bbl He MoXeTe ucrnonb3osatb Unity Personal, nonpo6yiite LLlenkHuTe 3aech
4TO6bI Y3HaTH GonbLue o Unity Plus v Unity Pro.

Wwete yctaHoswuk ana Mac 0S X?

Iar 3.
HyxHO mIpoBepHUTH, YIOBIETBOPSET JH BaIll KOMIBIOTEP CHCTEMHBIM TPEOOBAHUSM IS
YCTaHOBKH.
CucremHble TpeboBaHusa Unity Unity 2018.2.16
Boiwegwue: 15 November 2018
0S: Windows 7 SP1+, 8, 10; macOS 10.11+.
GPU: Bugeokaprta ¢ nogaepxkon DX9 (shader model 3.0) unu DX11 ¢ nogaepyxkou
byHKUMI ypoBHs 9.3
Iar 4.

[MosiBUTCSI OKHO COXpaHEeHus T TIOMOIIHKKA 3arpy3unka (DownloadAssistant) Unity:

&) unity

Let's get you started!

g CoxpaHeHve
Thank you for downloading Unity. || o~ . 1 1, o e
Ynopsgouuts v Co3pats nanky -
¢ Vis6pariroe Vima [lata usmereHma Tun
. Jarpye HeT 37eMeHTOB, yAOBNETEOPAOLLNK YCAOBIAM NOMCKa

B Pabounii cron v <
Vs daiina: | UnityDownloadAssistant-2018.2.17f1

Tun aiina: | Application

Coxpannms | Ormera
[ o~ I

A Cipoims nankn

[Iar 5.
3amyck MOMOITHUKA MPUBENET K MOSBJICHUIO OKHA YCTAHOBKH:

I
Jo
@



< Unity 2018.2.17f1 Download Assistant - o IEH

Unity 2018.2.17f1 Download
Assistant

This assistant will guide you through downloading and
installing Unity.

Please make sure you stay connected to the Internet during
the installation process, as Unity components will need to be
downloaded.

Click Next to continue.

& unity

—*ﬁ;&> } Cancel
[Iar 6
OcraBisieM BBIOOp TIATGOPM MO YMOJTYAHHIO, JINOO 0OABIIsSIEM HYKHBIC (€CIH BBI
IUTaHUpYeTe pa3padaThiBaTh MO KOHKPETHYIO M1aTdopMmy):

< Unity 2018.2.17f1 Download Assistant = =
Choose Components
Choose which Unity components you want to download and install. @

Unity 2018.2.17%1

Documentation

Microsoft Visual Studio Community 2017
[ ] #Android Build Support

[ 1i05 Buid Support

[ 1twD5 Build Support

[ ] Liree Build Support

[ ] Mac Build Support {Mona)

[ ] UWP Build Support (NET)

[ ] UWP Build Support {IL2CPF)

[] Viforia Augmented Reality Support
[ ] WebGL Build Support

Wind Build 5 it (ILZCPP
g - " .DWF: ﬁm IJF:IF:"E:I.-.I[.. ‘e : . i Install space required: 3.7GE

U 3aTeM K1EM, moka Unity ycTaHOBUTCS Ha KOMITBIOTEP:



q Unity 20182.17f1 Download Assistant =~ — O ‘

Applications are blocking the installer
Some applications are preventing Unity from being installed, and must be dosed. @

Please close the following applications in order to continue with setup:

Application Process

#— 36% Searching, please wat...

< Back

=
1
%]
i

Cancel

[Tocne okOHYaHUS YCTAaHOBKU KOMIIBIOTEP HY>KHO OyIET Mepe3arpy3uTh:
< Unity 2018.2.1711 Download Assistant - =

Completing the Unity Setup

Your computer must be restarted in order to complete the
installation of Unity, Do you want to reboot now?

{31 want to manually reboot later

& unity

3adanue: YcraHoOBUTE OJHY U3 MpearaeMblx Iuiargopm g paspabotkun  VR-
IIPUIIOKEHUN.

Konmponvnvie 6onpocei

1. Yro Takoe matdopma?

2. Kakue matdopmsl 171t pabotsl ¢ VR Bel 3HaeTe?

3. Kak pacumdpoBsiBaercst abopeBuarypa SDK?

4. Nns gero Hyxen SDK npu pazpabotke VR-npunosxxenuii?



JlabopaTopnasi paGora Ne3
Pa3zpabotka konnenmuu VR- mpoekTa

L]env: HayuuTHCS pazpadaThIiBaTh TEXHUUYECKOE 3aJaHUE JIJIsl IPOTPAMMHBIX MPOIYKTOB COTJIACHO
JICUCTBYIOLUM CTaHAapTaM.

Unghopmayus

Wtak, oTKyza ke MOsSBWINCHh BUPTyallbHasl peaIbHOCTh?
Bpemennas mkaia OCHOBHBIX COOBITHH B ATOW cepe BHITTSANT CICAYIONIIM 00pa3oM:

Ton

CoOsITHE

Onucanue

1840

OCHOBBI

Crepeockorl, n300peTeHHbd Yapiabzom
YHUTCTOHOM, COCTOSIT M3 OMHOKJIS,, KOTOPBIH
gyepes HaOop 3epKait u ABe Gororpaduu
TOM e CIICHBI CO3/1aJl OCHOBHOE
MPCACTABJICHNUC TPCXMCPHOCTHU

1929

IlepBoe ycTpoOuCTBO

Bnepgsie Link Trainer ucrionb3yercs st
o0ecrieyeHHs BUPTYaJIbHOTO O0yUYCHHUS
BoeHHBIX muiaoToB CIIIA

1935

JlutepatypHsiii hoH

B cBoeM pomane «O4Kku NUrMaaIuoHa
nucarenb-pantact Cananu [. Baitn6aym
OIMCBHIBACT Iapy OYKOB, KOTOPHIE
HO3BOJISIIOT CO3/1aTh FOJIOTPAMMBI
YeJIOBEUECKOT'0 OIBITA, BKIIIOYAs 3amax
Y IPUKOCHOBEHHE

1965

HpOI/ICXO)K,I[CHI/Ie TCpMHHA

WBan Cazeprenn onpeaenseT KOHIETIIHIO
VR B razerHoii crarbe o] Ha3BanueM « The
Ultimate Display», xoTs momynspusupoBai
9TOT TepMuH Jaron Lanier

1980

I'naza

Stereographics cosmaer nepsbie
BUPTYAJIbHBIE 3PUTEIBCKHE OYKH

1982

Pyku

Tomac [lummepMaH co3gaeT nepyaTky
JAHHBIX ISl YIPaBJICHUS BUPTYaTbHBIMU
MHCTPYMEHTAMHU pyKOH

1991

CAVE

ITepBas komHara VR ¢ norpyxeHuem
IlepBast MHOTOIIOJIB30BATEIbCKAS
Bugeourpa VR

2015

HoloLens

Ouxku Microsoft, kotopbie coueTaroT
VR u AR

2016

Oculus Rift

INapautypa VR MaccoBoro peiHka
¢dunancupyercsi Facebook

PlayStation VR

I[epBast urpoBasi KOHCOJIb MacCOBOTO
peiHka VR-rapHUTYpHI

Daydream

[TnaTdopma Google VR.

Bo3spaelicTBue BUpTYyaabHOW pEATBHOCTH HA HAC HAMHOTO CHJIBHEE HEXKEIU B KJIACCUYECKUX
CMMU. U3-3a aToro npu BeIOOpE nu3aiiHa U KOHTEHTA Ha HAC, KaK Ha pa3paboTYMKOB, BO3JIOKEHA
OoJTbIas OTBETCTBEHHOCT.

PaccmoTpuM, Ha uTO crenoBano Obl 0OpaTUTh BHUMAaHUE, YUUTHIBAs, KaK MPAKTUYECKUE
COOOpaKeHMSI, TaK U ITUYECKUM acmeKT. UTO CTOUT MOKa3bIBaTh, a UTO HET, KAKOW MOCHUT HECET
Hamra paboTa W Kak MBI XOTHM OOIIaTthes ¢ mojb3oBarenem. [Ipu pazpaborke VR-mpoekTos
HEO0OXOAMMO MPUIEPKUBATHCS OMPEETICHHBIX PAMOK.

['myGokoe morpyxeHue naeT HaM OOIbIIOe BIUSHUE HA AMOIMHU Moib3oBareneii. C 3Toi
00JIBIION OTBETCTBEHHOCTHIO HY)KHO O0OXOUTHCSI OY€Hb OCTOPOXKHO.

Oco0eHHOCTH BOCTIPUATHSA

PaccrosiHue OT OOBEKTOB MO TJia3 IOJDKHO HAXOIUTCS B TMPOMEXYTKe oT 75 cM u 3,5
METpPOB. DTa 00JIaCTh UaeaIbHa [Tl BAXKHBIX AJIEMEHTOB B IIOJI€ 3pEHUS, TaK KaK OHA SBISETCS




HanOosee ynoOHOM /Ui r11a3 yuuThiBast coBpeMeHHble VR-TexHonoruu.

OdyeHb BaXXHO HE PACCTABIATH AJIEMEHTHI OJIFMKe, 4eM 75 CM: HCCIEIOBaHMS TOKa3aj,
YTO JUUIsI MHOTHUX JIIOJIEH — 3TO HEMIPUSATHO.

He ctout nenatrb BupTyanbHble OOBEKTHI CIUIIKOM TOHKUMH, HHA4Y€ MOXET BO3HUKHYTh
HETPUATHBIN Mepiaroliuii 3¢ GeKT u3-3a cuiibHOTO criaxkubanus (Antialiasing).

UYroObl yBEIMUUTH OUIYUICHHE MOTPYXKEHHs B BUPTYAIbHBIA MHp, pa3pabOTUUK MOKET
yeusuthb 3D 3¢ dexThl ¢ moMoIbIo pa3IMyHbBIX BO3MOKHOCTEH.

K npumepy, ¢ MOMOILIbIO XOpOILIEro OCBEIICHUS, MCIOJIb30BAHUS COOTBETCTBYIOLIUX
TEKCTYp, OJ1aroapsi CWIIbHOMY Pa3iIMuMIO B pa3Mepax v MpUMEHEeHHIO dpeKTa napauiakca.

OdeHb HMHTEPECHO HUMETh BO3MOXXHOCTH CpaBHUBATh TOYHOCTH mporopuuii B VR ¢
mobMU. [{o cux mop To4HbIE pa3Mephl BPpsl I MHTEpecoBalu nosb3oBateneit [10.

Ho B VR-mpoekTax 53TOT acmeKkT CTaHOBUTCS BaKHBIM, TaK KaK OOBEKTHl KaKyTCs
peaJIbHbIMHU, a, CIIEI0BATENIbHO, HY)KHO Y/AEIATh BHUMAaHUE TOYHBIM pazmepaM. Ciie0BaTenbHoO,
CTOUT YK€ Ha dTamne pa3pabOoTKU MPHUAaBaTh 00bEKTaM JAeHCTBUTEIbHBIC Pa3MEpPHI.

Taxke € TOYKM 3peHHUS CHUMYJSUMU (U3MKA JUIS OUIYIIEHUS PEaJbHOCTH BasKHBI
IpaBUJIbHBIE pa3MepHbIE JaHHBIE, ITPaB/a, B KY€ C COOTBETCTBYIOIINM BECOM.

User Interface — 3To mpsiMoe B3aMMOJCHCTBHE MEXAY YEIOBEKOM M MAIIMHOH. DTO
CPEICTBO, C TOMOIIBIO KOTOPOTO KOMITBIOTEpP OMOBEIIAET HAC O BO3MOXKHOCTSIX, & MBI TIepeaaem
€My CBOM HaMEpeHUsl.

KauecTBo u npeacka3zyemMocTh OOIIEHUS B 3HAUUTEIHHOM CTENEHH BIHSIOT HA TO, KaK MBI
BocripuarMaeM [10 1 kak ObICTPO TOCTUTAEM IIETIEH.

User Interface (Ul) ouens BaxkeH, u nipu pa3padbotke VR-mpoekToB. OCOOCHHO HHTEPECHBI
B pa3paboTKe BUPTYaJIbHOM peaIbHOCTU HOBBIE CIIOCOOBI B3aUMOAECHCTBUS: TIOJIOKEHUE T'OJIOBBI,
HAlpaBlieHUE B3IJISAa M KOHTPOJUIEPHI NBIDKEHUS Ha pykax. OHU mpeqiaraloT Ham, Kak
pa3paboTunKam, HOBbIE BApUAHTHI pealn3aluu HHTepdeiica.

Ho Takke BO3HHMKAlOT M HOBBIE MPOOJIEMBI, TaK KaK B3aWMOJACWCTBHE C ATHUMH
YCTPOMCTBAMH HAMHOTO CIIO)KHEE — K MPHUMEpPY, KIMK MBIIKOH HAMHOTO IPOIMIE Paclo3HaTh
HEKEITU HEeSIBHBIN KECT Ha KOHTPOJLIEPE.

UNneansapiii Ul nomkeH ObITH MOHATHBIM, HEOPOCKUM U MHTYUTHUBHBIM, YTOOBI IEUCTBUS
caMH HalpaluBaluCh.

Jlyuyimie Bcero, Korjaa I0JIb30BAaTE€IbCKUE 3JIEMEHTHl HHTerpupoBanbl B 3D mup. B
knaccuueckux 2D wuHTepdelicax ouyeHb BaXKHO c€O374aTh aOCTPAaKIMIO BHEIIHETO BHUIA U
B3auMogieiictBua. B VR s 3TOro HeT HHMKAaKMX TNPUYMH — HANPOTHB: MBI YIIydIIaeM
B3aMMOJIecTBHE, fenas nHTepdeiic KOHKPETHBIM U OCA3a€MbIM.

Hampumep, cTOMT pacmojoXuTh NepekoyaTeNb CBeTa MPsIMO Ha CTEHE, a HE Ha
NOJBEIIEHHOW B BO3AyX€ IUIOCKOCTH. Takoe B3auMoJeiicTBUE BOCHpUHUMaeTcs Oolee
UHTYUTHBHO, a KpOME TOTO MBI HCIIOJNB3YeM JJIsi CBOMX IIeJie OTPOMHOE KOJHYECTBO
HATPEHUPOBAHHBIX B peajbHOW IKH3HU TPUBBIUEK W CO3/1a€M TMPUATHOE M TOHSITHOE
BII€YATJICHUE.

B VR-mupe ner kHomku «OK», kak, Hampumep, B kiaccuyeckux 3D-urpax, Tyr Mbl
MOXKEM Ha)KUMaTh BCE COOCTBEHHBIMH pyKaMHu. M KOJIMYECTBO MATPOHOB B ITyTEPE HE MOXKET
OBITH MPOCTO OTOOPAKEHO Ha JHCIIIeE, UX YHUCIIO JIOJKHO ObITh BUHO B MarasuHe aBTOMaTa.

CronupoBaTh U3 peajibHOM KU3HU

YroObl mepeiiTh Ha HOBBIM 00pa3 MBIIUIEHHS, TMOJE3HO BOCHPUHUMATH MOBCEIHEBHYIO
KU3HBb, Kak oOpazer) mis monpaxkaHus. Ecnu apxutektop OyaeT BHUMAaTENEH, OH OBICTPO
3ameTuib, 4to Ul ecth Be3ne, a HE TOJIBKO B IIM(PPOBOM MHUPE: 3TO OTHOCUTCS KaK K TBOEMY
TOCTEpY, TaK M K JBEPH J0Ma. B peasbHOM MHUpE TOXe CYIIECTBYIOT XOpPOIIHWE W IIIOXHE
unTepdeiicel. U, KOoHEUHO, HEe HYXKHO IJI0XUE HHTePENCH TEPEHOCUTh B BUPTYAIbHBIA MUP.

YuuTeiBas 3TOT PakT, BaKHO, 9YTOOBI BUPTyaIbHBIC HHTEP(DEHCH 00ecTieunBaii 0OpaTHYIO
cBsi3b. C TIOMOIIBIO BHU3YaJIBHBIX W 3BYKOBBIX 3((EKTOB, aHUMAIMM MOXXHO OIIOBECTUTh
MIOJI30BATENIe O TOM, YIA4YHO JIM MPOILIO MX JIeiicTBHE. B BHpTyalbHOM MHpe MOXXET OBITh
HOJIE3HO C/IEaTh ATU OMOBELICHUS IpUe, YeM B PeaIbHOM MHpE.

[Ipexnme Bcero HWHTEPECHBI TaKWE MEXAHWYECKHE DJIEMEHTHI, KaK KHOIKH, pPBIYard,
MEPEKIIIOYATENN, BEHTUIN U BBIIBI)KHBIC MEXaHU3MBI.

TouHoe Bocnipou3Beaenne GU3NKHU He BCeraa onpaBaaHo

[TporpamMucTamM OBICTPO NMPHUXOIUT B TOJOBY HPUOETHYTh K cUMyIsuuu ¢usuku. Bee



COBPEMEHHBIE IBUKKHU YK€ OCHAIICHBI COOTBETCTBYIOIIUMHU MOYJISIMHU.

Opnnako OBIBalOT CUTYallMu, KOTJIa HE CTOUT IMpuUOerath K TOYHOW CUMYJSALUU U CIETyeT
HEMHOTO TPEYBEIINYUTh WIH MPEYMEHBIIUTh BIUsSHUE (DU3MUECKUX 3aKOHOB. Hampumep, cienas
noJjib30Barenst Oojee yCTOMYMBBIM WM HAOO0OpOT, N1aB €MY BO3MOXKHOCTH IOYYBCTBOBAaTh
WJUTIO3UIO MOJIETA.

BasknHa coryiacoBaHHOCTb

Uto0Bl HE MeENIaTh MOTPYKEHUIO, TAKXKE OUYEHb BAXKHO, YTOOBI MpaBWJIa BUPTYAIBHOTO
MUpa — ObUIM TOCTOSTHHBIMU U OJTMHAKOBBIMH.

OTO O03Hayaer, 4yTo eciu B co3laBaeMoM VR-mupe KakoW-TO OOBEKT MOXHO Oparh H
NepeTacKUBaTh, TO 3TO JOJKHO OTHOCUTHCS KO BCEM MOJI00HBIM 00BEKTaM.

K npumepy, Henb3s CTaBUTh Ha CTOJ KPYKKY, C KOTOPOM MOKHO B3aMMOJICHCTBOBATb,
PSAAOM cO cTaTHUHOM OyThUIKOM. Kak ToJbKO mosbp30BaTens nonpoOyeT B3sTh B pyKy OyTBUIKY, U
HUYETO HE IPOU30HICT, ITOT BUPTYAIBHBIN MHUpP TYT JK€ IEPECTAHET KA3aThCs PEATbHBIM.

B Takux cnydasx apxutektop VR H0DKeH 3apaHee 04eHb TOUHO MPOAYyMaTh YCTPOHCTBO
BUPTYAIbHOTO MHpPa M HE PACCTaBIATH JJIEMEHTHI, C KOTOPHIMH HEIIb3sl B3aMMOJICHCTBOBATS.
Eme ogHo pemienue 3Toi mpo6iieMbl — MO3ULUOHUPOBATh CTATUYHBIE OOBEKTHI TaK, YTOOBI OHU
OBLITM PACTIONIOKEHBI BHE 30HBI JOCSITAEMOCTH.

IKoJIOorH4HOCTH VR

Heckonbko BOMPOCOB yKa3bIBalOT HA TO, YTO HE BCE, YTO CBSI3aHO C JIONOJHEHHOU
pPEalbHOCTHIO M BUPTYQJIIbHOM  peanbHOCTHIO,  SIBISICTCS  MO3UTHBHBIM B OTHOUICHHH
WCIIOJIb30BaHUsI TEXHOJOTHH, Kak 3TO BHIHO HIKe: CTOMMOCTBH MPOU3BOJCTBA AJICKTPOHHBIX
ycrpoiictB ¢ AR 1 VR MoxkeT ObITh 3alpeTUTENIbHOM; ClIe0BaTeIbHO, CO3JaHHE OIbITa
MOTPYXKCHHSI 3aTPYIHUTEIHHO.

TexHonorust co3gaHHsl TaKOTO ONBITAa SBJSIETCS HOBOW M DKCIEPUMEHTAIBHOH, a 3To
03HAYaeT, 4YTO B 00JACTH OOpa30BaHMsI BCE €IIE ©CTh HECKOJBKO AacCIeKTOB, CBS3aHHBIX
c o0yueHueM, KOTOpble HEOOXOJUMO HCCeNoBaTh U aHanu3upoBaTh. COOp U XpaHEHUE
uHpopManmu 000 BCeM, UYTO HEOOXOAWMMO JUIA peaM3allH JIOTIOJHCHHONH pPeaTbHOCTH
U BUPTYaJIbHOH peajbHOCTH, TPeOyeT MHOTO BpeMeHH U ycunuil. OueHb 4acTo JI0U IepecTaoT
00MIaThCsI JIUIIOM K JIUITY, & BUPTYaIbHBIC OTHOIIICHHUSI CTAHOBSITCS BCe OoJiee mpeo0iaIatonuMH,
YTO MOXKET MOpOXKIaTh HEOMpPEIeIeHHOCTh, Clladbleé IMOLMOHAIBHBIE CBS3U, MpEeBpalleHUe
B OOBJICHHOCTh ¥ 3CKamW3M. JTa CHUTyaluss MOXET OBITh 3HAYUTEIBHO  yCHJICHA
¢ ucnonp3zoBanuem AR u VR.

[TocnenctBust oOyuenust B cpene VR — 3To He TO ke camoe, uyTo oOyuyeHue u padbora
B PEaTbHOM MHpE. DTO O3HAYaeT, YTO JaXKe €CJIH KTO-TO XOpOIIO paboTaeT ¢ UMHUTUPYEMBIMU
3aj1auaMu B cpeie VR, TOT ke 4eIOBEK MOXKET HE TaK XOPOIIO padoTaTh B peabHOM MHUPE.

3aoanue

PazpaboraTe KOHIENIMIO COOCTBEHHOTO BHUPTyalbHOro Mwupa. CraenaTe MOAPOOHOE
OTHCcaHue KaKon-1100 ClIeHbl, OCHOBHIBAsICH Ha 3aKOHaX U TpeboBanusx VR.

Konmponvnvie sonpocwi

1. Yto Takoe qu3aiiH BUPTYyalbHOU peaTbHOCTH?

2. KakoBbl 0cOOEHHOCTH NMPOEKTUPOBAHMS MTOJIb30BaTEIbCKOr0 HHTEpdeiica 1t VR?
3. KakoBbI 0cOO€HHOCTH peanu3anuu JeHCTBUA B BUPTYaTLHOM MHUpE?

4. Yro Takoe «rokcuuHbie» VR-1poekThI?

5. Kakne orpaHnyeHust HaKJIapIBa€T BUPTYAJIbHBIN MUD HA I10JIb30BATENS?

JlabGoparopHasi padora Ne4
Peanuzanus VR-npoekra.

L]env: HayuuTHCS pa3zpadaThiBaTh TUIIOBOW IMIEPCOHAXK ISl BUPTYaJIbHOM peansHOCTH B UNity.

Unghopmayus

[TporpamMmmHoe obecrieuenue uurerpannu VR-ycTpoiicTs.
CHavaja HYXKHO pa300paThCsi cO crnocobamu oO0beIUHHUTH MpoekT UNity ¢ ycrpolictBamu
BUPTYaJIbHON peanbHOCTH. B 00mmiem ciyuae mpoekt Unity nomken comepkaTh 00BEKT KaMEphl,
KOTOPBII CIIOCOOEH MPEAOCTaBIATh CTepeorpapuueckoe OTAEIbHOE N300paskeHHe I TJ1a3 Ha



VR-rapautype. IlporpamMmmHoe obecrieueHue [UIsi MHTErpAllMM TMPHIOKEHUNH € TEXHUYECKUM
obecrieueHrneM VR 0XBaThIBaeT CIIEKTP HaYWHAS CO BCTPOCHHOM MOAMECPKKH U CHEITUPUUECKUX
JUIL YCTPOMCTB MHTEp(EcoB M 3aKkaHUMBas OMONMOTEKaMM, HE3aBUCHMBIMU OT YCTPOWCTB U
maThopM.
Hauunas ¢ Bepcuu 5.1 B Unity Bkitouena BcTpoeHHas moanaepxka VR-rapuutyp. Haumnas ¢
sToro momenTa B Unity umeercs HemocpeactBenHas nozaaep:kka VR-ycrpoiicte Oculus Rift u
Samsung Gear. Mmeercst BO3MOXHOCTh HCHOJB30BATh CTAHAAPTHBIM KOMIIOHEHT KaMephl,
HOJ00HBIH TpUCOeNMHEHHOMY KommoHeHTy Main Camera u craHmapTHbie MpeaBapUTEIbHO
HOJTrOTOBJICHHBIE pecypchl nepcoHaxeld. [Ipu cOopke mpoekTa ¢ yCTaHOBIIEHHBIM B pasfele
Player Settings nyukrom Virtual Reality Supported okno oToOpaskaeT wu300pakeHHE CO
crepeorpaduueckoil kamepsl 1 paboTaeT Ha MIUIEM-TUCTIICSX.
Co3aaHue npeaBapuTeIbHO MOAr0TOBIEHHOr0 00bekTa MeMyself Eye.
Jnis Havana co3gaauM OOBEKT, KOTOPBINA OyleT MpeacTaBUTeIeM MOJIb30BaTelsl B BUPTYaJIbHOU
cpene. OH mpuromutcss JUIsl JEMOHCTpAIlMM TOro, 4ro pasHble VR-yctpoiictBa Moryt
UCTIOJIb30BaTh pa3HbIe pPECypchbl KaMmepbl. JTOT OOBEKT OyAeT MpeACTaBIATh BUPTYaIbHYIO
000JIOUKY JUIsI PEaTbHOTO YEIIOBEKa.
Cozniaaum 00bEKT, BBIIOIHSS CIIEAYIONIUE IIaru:
1. Otkpoiite mycroit Unity-mipoekr.
2. Otkpoiite cueny Diorama, BeimonauB koman sl File> OpenScene.
3. U3 rmaBHOro Menio Beibepute GameObjet > GameEmpty.
4. Ilepeumenyiite o0bekT B MeMyself Eye.
5. Pacnionosxute ero Ha ciiene B qoctymnHoi nosuiuu (0, 1.4,-1.5)
6. B manenu Hierarchy neperamre o6sexT MainCamera na MeMyself Eye, uro0sl cienatsb ero
JOYEPHUM OOBEKTOM.
7. Tlpu BwIAEeneHHOM 00BekTe MainCamera MHUIMATM3UPYHTE 3HAYCHUS €ro KOMIIOHCHTA
Transform: va manenu Transform B BepxHem IpaBoM yriy pasjena MmEIKHATE Ha MKOHKE B BHIIC
niectepéHKu U BeiOepute Reset.
Oxno Game gomKkHO 0TOOpaXkaTh BCE, UTO HAXOJIUTCS B CIICHE.
Terepp HY)XKHO COXpaHUTh MHOTOPA30BBIH MPEIBAPUTEIHHO MOJATOTOBICHHBIH OOBEKT B IaIKe
Assets manenu Project, 4toObl UMeTh BO3MOXKHOCTH HCIIOJIb30BaTh €0 MOBTOPHO B IPYTUX
CLIEHAX M I IPYTUX MEPCOHAKEM.
Jitst aToro:
1. Ha manenu Project nepeiiinte B manky BepxHero ypoBHs ASSetS, METKHUTE MPaBOil KHOMKON
MbI 1 BeiOepute myHKT Create—> Folder. Tlepenmenyiite BHOBB co3/1aHHYy0 manky B PreFabs.
2. Tleperamure o0bekT MeMyselfEye B manky Assets/Prefabs na manenu Project mis cozmanust
9K3EeMIUISIpa MPEABAPUTEIBHO MOATOTOBIEHHOIO OOBEKTA.

3aoanue

Pa3zpabotaTh COOCTBEHHBIH THUIIOBOW TIEPCOHAXX W COXPAHUThb €ro, HUCHOIb3Ys
NPUBEAEHHBIA aNTOPUTM IS TalbHEHIIero uctonb3oBanus B VR.

Konmponvhuvie 6onpocwl

1. I51s1 4ero HyKEH «I1yCTOI» MepCcoHax?

2. Yro TpedyeTcs i1 MHTETpalluy anmnapaTHo U mporpaMMHoii yacteit VR-nipoexra?
3. Kakue BO3MOKHOCTH sl UHTErpanuu ectb B Unity?

4. M0>XHO JI1 UCIIOJIb30BaTh Pa3pabOTaHHBIN MePCOHaX MHOTOKPAaTHO?



Ipuioxkenne 2. OueHoYHbIE CPEACTBA JJIS IPOBeIeHUs POMEKYTOYHOI aTTeCTalNu

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLIEHOYHBbIE CPeACTBA /sl NMPOBeAeHUS
MPOMEKYTOYHOM aTTECTAMHU:

Kon
HWHIUKaTOpa

HNunaukarop
JIOCTHKECHHS
KOMIIETCHIIUU

O11eHOYHBIE cpe€acTBa

[IK-4: CnocoOHOCTh K pa3paboTke rpaduyecKoro au3aiiHa 1O paHee OIpeIeICHHOMY
BH3YyaJIbHOMY CTHJIIO ¥ TIOJTOTOBKA rpadMueCKiX MaTepUAIOB JUIsS BKJIIFOUCHHUS B HHTEpdeiic

I1K-4.1

OLeHMBaeT KaueCTBO
MPOCKTA u
peanuzanuu
rpaguIecKoro
uHTepdeiica
TPUIIOKCHUS

BuptyanbHas peaibHOCTb - 3TO...

1) oiHA U3 IEPEOBBIX TEXHOJIOTHI COBPEMEHHOCTH

2) IPUBBIYHOE COCTOSIHUE JIJISl MUPa POOOTOTEXHUKH

3) TEXHOJOTHA, TPHUXOIAIIAs HAa CMEHY IOTOJTHECHHOM
peaNbHOCTH

4) TUCIMIUTUHA, KOTOPYIO MBI CeHYac u3ydaem

5) KOMITBIOTEpPHBI MHpP, B KOTOPOM 3aJIeliCTBOBaHBI 5
OpPTraHOB YYBCTB Y€JIOBEKa

B kakux  oTpacniX, HE  OpPHUCHTUPOBAHHBIX  HA
pas3BieYCHUS], BUPTyalbHasl PEalbHOCTh CETO/IHSI HauboJee
nonyisipaa B Poccun?

1) cembcKOe XO3SHCTBO

2) NPOMBIIIIEHHOCTb

3) 000POHHO-TIPOMBIIIJICHHBIA KOMILIEKC

4) MeTUIIHCKAS OTPACITh

5) BCe OTBETHI BEPHBI

BriOepuTe U3 npeiioKeHHBIX JOKYMEHTOB T€, KOTOPbIS
OTHOCATCA TOJIBKO K IU3aiHy Urp :

1) «ogHOCTpaHUYHHK»

2) «1eCATUCTPAHUIHUK»

3) oOumii (reHepalibHBIN) AU3alH-TOKYMEHT
4) 5CKU3HBII MPOEKT

5) TeXHUYECKOE 3aJaHHe

[TK-3: CriocoGHOCTh aHAIM3UPOBATh TPEOOBAHNUS K TPOTrPaMMHOMY 00ecIiedeHHIo 1 0azaM
JAHHBIX, pa3pab0TKN TEXHUYECKHUX CIIeU(UKAIINA Ha TPOTPAMMHBIE KOMITIOHEHTHI U UX
B3aMMOJICHICTBUE, NPOESKTUPOBATH IT

WITOKCHUS ¥ 02351 JaHHBIX

I1K-3.1

AHanu3upyer
pe3yabTaThI
10320UTUTH-
WCCJICIOBAHMS TSI
MPHUIIOKEHUS

Kakue xapakTepuCTHKH HYKHO YYUTBIBATh Npu BeiOOpe VR-
ycTpoiicTBa?

1) rmyOuHa norpy>keHust

2) ynoOCTBO HOIICHUS

3) Tum mojaYM KOHTEHTA

4) MaTepual U3rOTOBJICHHUS

5) BapnabenbHOCTh UCTIOTHEHUS

Bri6epute nuiiHne komroneHTs VR-mipoekra:
1) KoHIIETIIINS

2) ceTTUHT

3) reiiMIniei

4) pusuka VR

5) 3ByK

6) xumust VR

7) TMHTBUCTHKA

K ocobennoctsM pa3pabotku natepdeiico mist VR-
MIPIIOKEHUH OTHOCSTCSI:

1) 6oprba ¢ r3pdexTom ykaunBaHus
2) mpoayMaHHas HaBHUTAIUs B BUPTYaTLHOM MHUPE




Kon
WHIKATOpa

Wnauxatop
JOCTHKEHUS
KOMIIETCHIIUI

O1ieHOYHBIE CpENICTBA

3) MOACKAa3KM JIJIsT HHTEPAKTUBHBIX 00BEKTOB
4) HalMOMHHAHUE MECTOHAXOKICHHUSI UTPAFOIIETO
5) 6oprba ¢ cuaapomoM CHEKaHbBI




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLlCHUBAHHA:

[TpomexyrouHass arrectanusi IO AUCHUIIMHE «OCHOBBI BHUPTYaJbHON pPEAJbHOCTHY
BKJIIOYAET  TEOPETHYECKHE  BOIPOCHL,  IO3BOJSIIOLIME  OLICHUTH  YPOBEHb  YCBOCHHS
00y4aromuMuCs 3HAHUH, U MPAKTHUECKUE 33JJaHNs, BBIBISIOMINE CTENICHb C(OPMHUPOBAHHOCTH
YMEHUH U BIaJleHUH, IpoBOIUTCA B (hopMe 3aueTa.

3aueT MO AMCUMILIMHE HPOBOAMTCA IO pe3yJbTaTaM OTYETHOCTH Ha J1abopaTOPHBIX
3aHATHUSX C ONPOCOM B YCTHOH (popMe 1o 3TamaM BBINOJHEHMsI U aKTUBHOT'O BBICTYIIJIEHHS B
Oecene-00CYKIEHUM Ha JIEKIIMOHHBIX 3aHATHUSIX, BBIIIOJHEHUS TECTOBBIX 3anaHuil. [loporoblit
YPOBEHb OCBOEHHUS JUIsl KaXJOro 3jaeMeHTa — 65%0 OT MakCUMalbHOrO KOJMuYecTBa OaslioB,
KOTOPBIE MOKHO IIOJIYyYUTh 38 OCBOCHHUE ITOI'0 DJICMEHTA.



