MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIAIO

Q Jupexrop UDuAC
4 \(\ C.J. Jlyxpsnos

4

26.02.2020 r.

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

APXHTEKTYPA BUPTYA/JIbHOH PEA/IBHOCTH

HarpaBieHue oAroToBKH (CHEIHATBLHOCTB )
09.03.01 Uudopmatrka 1 BEIYHCITUTEIIbHAS TEXHUKA

Hanpasnennocts (mpoduiib/crienani3anys) nporpaMmbl
[IporpamMMHoe oOecriedeHre CpeCTB BHIYUCIUTENIbHON TEXHUKH U aBTOMaTH3UPOBAHHBIX
CUCTEM

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

Wuctutyt/ pakynbrer  MHCTUTYT SHEPreTHKH U aBTOMAaTH3UPOBAHHBIX CUCTEM

Kadenpa BrruucnurenbHONM TEXHUKU U TPOTPaMMUPOBaHUS
Kypc 3
Cemectp 6

Maruauroropck

2020 rox



Pabovas nporpamma coctasnera va ocrose ®T'OC BO - 6axanappuar 1o HAIPaBJICHAIO

nozroroskd 09.03.01 Wnpopmatika u BeMuCIHTeNsHAs TexHuka (mpuka3 MunoGpHayKn
Pocern ot 19.09.2017 1. Ne 929)

Paboyast mporpavmva paccMoTpea M oxoOpeHa Ha 3acefaHMH  Kaepsl
BrraucurensHOM TeXHUKE U IIPOrpaMMHPOBAHHS

19.02.2020 r. mpoToxon Ne 5 Z/ |
3as. kadeapoit /)/ - 0.C. Jlorynosa

Paboyas mporpamma ogo6pena metoauaeckoit komuccueir A9 u AC
26.02.2020 r. mporoxon Ne 5

Ipencenarens ( Q 1. CH.JlyxsauoB

R

PabGouas mporpamma cocrapiena; W o

pouent kadenpst BTull, kanp. rexu. vayk I0.B. Kouepxunckas

Penensenr:

HaYallbHUK OT/IEIa TEXHONOTHYECKHUX IATHOPM / / :

000 "Komnac ITmoc" , kaup. TexH. Hayk : J.C. Cadonon
R



JIucr akTyaausanuu padoyeii mporpaMmsl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2021 - 2022
yueOHOM rojly Ha 3aceaHuy Kapeapbl BBIYUCIUTENEHON TEXHUKU U MPOTPAMMHUPOBAHUS

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynona

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2022 - 2023
y4eOHOM rojly Ha 3aceqaHnu Kadeapbl BeauCIUTETbHON TEXHUKH U TIPOTPAMMHUPOBAHHSI

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BeUUCIUTETLHON TEXHUKH U TIPOTPAMMHUPOBAHHSI

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
y4eOHOM oy Ha 3aceaHuH Kadeapbl BBIMUCIUTEIEHON TEXHUKU U IPOTPAMMHPOBAHUS

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




1 Iles1u ocBOEHUS TN CUMILTHHBI (MOYJI51)

[enssMu OCBOEHHUSI AUCIUIUIMHBI «APXUTEKTYpa BUPTYaJIbHOW PEaTbHOCTHY SIBISETCS
O3HAKOMJICHHE CTYICHTOB C TEXHOJIOTHUSIMH BHPTYaJbHOW M JomosHeHHON peanbHocTH (VR 1
AR), ¢opmupoBaHHE YMEHHUS HCIOJB30BaTh OTH TEXHOJOTMH B TpodeccHoHaNbHON
JESITEIbHOCTH U HAaBBIKOB I10 MPOESKTHPOBAHUIO MPOTPAMMHBIX MPOJAYKTOB, UCIIONb3YIOIINUX 3TH
TEXHOJIOTHH.

Jns  JOCTMKEHHMS TOCTABJICHHOM 1eM B Kypce «ApPXHUTEKTypa BHUPTYaJIbHOU
peaIbHOCTH) PEIIAIOTCA 3aauu:

- 03HAKOMJICHHE C allapaTHON U IPOrpaMMHOM cocTaBistouMu VR-TeXHOIoruy;

- U3YYEHUS COCTaBJISIIOIIMX MpoekTa VR — Tpuaabl «uaes-KOHLIENIUA-peaan3ausy;

- M3y4YeHHE CIOCO0OB peaju3aluu TEXHOJIOTUU MPH MOMOIIM CHEIHaTU3UPOBAHHBIX
JIBUKKOB U SI3bIKOM MPOrPaMMUPOBAHUS BEICOKOTO YPOBHS;

- (opmHupoBaHUE HABBIKOB CO3JAHUS «IKOJOTMYHBIX)» MPUIOKEHHUH, HCHIOIB3YIOUINX
texnosioru VR u AR.

2 MecTo TMCHHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

JucuumnnuHa ApXUTEKTypa BUPTYaJbHOM peabHOCTH BXOJIUT B YacTh Y4€OHOTO IJIaHa
dbopMHUpyeMyIO yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHH 00pa30BaTeIbHON MPOrPaMMBI.

Jisa  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHEIC B PE3yJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

[IporpammupoBanue

I'paduueckuii qu3aitn uaTepdeiicon

VYpaBneHue IBETOM U TU3aiH NPUIIOKEHUN

O06paboTku N300pakeHnii U BU3yasbHble 3 (HEKTHI

3HaHus (YMEHMs, BIIaJIEHUs ), IOJyYSHHbIE NMPU M3YyYeHUU JaHHOM IUCIMIIIMHBI OyxyT
HEOOXOUMBI 1151 U3YYEHUSI AUCIUILIINH/TPAKTHUK:

[IpoekTHas AesSATETbHOCTD

UYennoBeko-MalllMHHOE B3aUMOIEHCTBHE

BrinonHenue u 3ammura BbITYCKHON KBaTU(UKAMOHHON paboThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbrare OCBOCHMS IUCHMIUIMHBI (MOAYJNs) «APXUTEKTYpa BHUPTYaJbHOU
pPEATHbHOCTHY 00yUYaIOIIHIACS TOJDKEH 001a/1aTh CIeIYIOMMMUA KOMITETCHIIUSMH:

KO,}I HHIUKaTopa I/IH}II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

[1K-2 CrocoOGHOCTh K aHaTU3y MPOOIIEMHOW CHUTYAIlMH, pa3padoTke TpeOOBaHWI K CHUCTEME,
MIOCTAHOBKE IIeNieil CO3/1aHUsl CUCTEMBI, pa3pabOTKe KOHLEMIUH CUCTEMBbl M TEXHHYECKOTO
3aaaHu Ha CO3JaHNUE CUCTEMBI, ITPCACTABICHNUA KOHICIIINHN, TCXHUYCCKOTO 3aIaHUA Ha CUCTEMY
Y U3MEHEHH B HUX 3aMHTEPECOBAHHBIM JIUIIAM

[1K-2.1 OrneHuBaeT BBIOOP CPEACTB W METOAOB JUIsl TPOBEIEHUS CHCTEMHOTO
aHalM3a TMPU TMPOSKTUPOBAHUU TMPOTPAMMHOTO  OOECTICUeHHs IS
aBTOMATU3UPOBAHHBLIX CUCTEM

[1K-4 BnageHue 3HaHUSIMH M HaBBIKAMH 110 MPOCKTUPOBAHUIO MHTEpdelica Mo KOHIETIUN WA
o0pa3ity, k popmanbHOl orleHKe nHTepdeiica, K aHATM3y 00paTHOM CBS3H O MOJIB30BATEIHCKOM
narepdeiice IPOAYKTa

I1K-4.1 OneHrBaeT KauecTBO MPOEKTa W peanu3aluu HHTepderica mporpaMMHBIX
IPOAYKTOB




4. CTpyKTypa, 00b€M U colepkaHue TUCHUILINHBI (MOLYJIs)
OO0mmast Tpy1I0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B TOM
YHUCIIE:
— KOHTaKTHas pabdora — 68,95 akan. yacos:
— ayauTopHas — 68 akaj. 4acos;
— paeayautopuas — 0,95 akan. yacos
— camocrosTenpHas padota — 39,05 aka. yacos;

dopma aTTecTally - 324ET C OUECHKOMN

AynutopHas s s
o | xomraxTHAs pabora E 5 ®dopma TeKyIero
=
= 5 By, KOHTPOJIA
Pasnen/ Tema 3 (B akan. vacax) £ A y P Kon
g & © | camocTosTenbHOI | ycreBaeMOCTH U
JUCIUATUTAHBI 3 = 6 . | kommerenunu
O g £ pabdoTsl MPOMEXYTOYHOH
Tex. mab. | mpakT. z9 aTTeCTaluH
3aH. 3aH. | QU &
1. TexHONOTHH BUPTYaJIbHOU W
JIOTIOJTHEHHOH PealbHOCTH
1.CamocrosTensH
o€ U3y4YeHue
y1eGHoH 1 1. becena -
1.1 Bsegenue B 00J1acTh Hay4YHOMU oéc A
VR/AR: OCHOBHEIE JIUTEPATYPBI. YA
2. Ycruwiid onpoc. | TIK-2.1, TTIK-
omnpeesieHHsl, KOHUEIIINS, 2 6/41 2 2. Pabora c
3. ITposepka 4.1
amnmaparHas u 3JIEKTPOHHBIM
71a00paTOPHBIX
MpoTrpaMMHast YacTH. YueOHUKOM, aGoT
3. BemonHenne P
11a00paTOPHBIX
5 pabor
1.CamocrosTensH
o€ U3yuYeHHe
yueOHOi u 1. Becera -
HayqIHOU .
i o0cyxeHne
1.2 Vcropusi MOSBICHUSL. JUTEePaTyphl. N
2. Ycruwrit onpoc. | TIK-2.1, TIK-
OO0yacT  WCIIOJTB30BAHUS 4 6/41 4 2. Pabora c
3. IMposepka 4.1
Y TIEPCTIIEKTHBbI Pa3BUTHS INEKTPOHHBIM
1a60paToOpHBIX
YIeOHUKOM, aGoT
3. BeimonHeHue p
11a00paTOPHBIX
pabor
Hroro no pazaeny 6 12/81 6
2. ApXHUTEKTOp BHPTYaIbHOTO
MHUpa
1.CamocrosTensa
o€ U3yueHHe
yaeOroit n 1. becena -
Hay4YHOU .
nme}pf):Typm oOcyxaeHue
2.1 Poip apxurekropa ’ 2. Yeruwrit onpoc. | TIK-2.1, TIK-
P Pal 6 | 2 | 84m 6 2. Pabora ¢ p
BUPTYaJbHOH PeabHOCTH. 3. [Mposepka 4.1
INEKTPOHHBIM 1260
PaTOPHBIX
Y4EOHUKOM, aGor
3. BemmonHenue p
11ab0paTOPHBIX
pabor




1.CamocTosiTelIbH
o€ U3y4yeHue

yqe6HOHVH 1. Becena -
HayHHOH oOcyxieHue
2.2 UntepaxrusHOCTE VR- JIUTEpPaTypBhL. .
npoektoB. VR- u AR — 4 12/61 4 2. Pabora ¢ 2. Vernpiid onpoc. | TIK-2.1, TIK
3. IIpoepka 41
MPOEKTHI JNEKTPOHHBIM
1abopaToOpHBIX
y4eOHHKOM, aGor
3. BeimonHenue p
11ab0paTOPHBIX
pabor
HUroro no pazaeny 6 [20/10U 10
3. Apxutekrypa VR-1poekToB
1.CamocrosTensH
o€ M3y4eHHe
yqeGHOHVH 1. becena -
HayHHoH oOcyxaeHne
3.1 Kowmmonentst VR- JIUTEPATYpPHI. 2. Vernmii onpoc. | MK-2.1, TTK-
IPOEKTOB! ures, 4 1021 12 2. Pabora ¢
3. IIposepka 4.1
nporpamMMa M KOHTEHT. NIEKTPOHHBIM
1abopaToOpHBIX
yu4eOHUKOM, aGoT
3. Beimonnenue P
71a00PaTOPHBIX
pabor
1.CamocrosTensH
oe u3yueHne
y‘l€6HOI/I“I/I 1. Becera -
HayHHon oOcyxeHue
3.2 IToctpoenue JIUTEpPaTyphL. 2. Vet onpoc. | TK-2.1, TTK-
APXUTEKTYPHI VR- 1 9 11,05 2. Pabora ¢
3. IMposepka 4.1
MPOEKTOB INMEKTPOHHBIM
nmabopaToOpHBIX
y4eOHHKOM, aGor
3. BoinonHenue P
1a00paTOPHBIX
pabor
Hroro no pazaeny 5 19/21 23,05
HWroro 3a cemectp 17 |51/201 39,05 320
Hroro no aucnumninuae 17 |51/201 39,05 3a4eT ¢ OLEHKON




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

1. TpagumronHsle 0Opa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIC HA OPraHU3aIHIO
00pa3oBaTeNbHOTO Mpollecca U MPENNoJIaraloilyl0 MpsAMYyI0 TPAHCHIALMIO 3HAHUM OT
IPEernoIaBaTess K CTyICHTY.

®opmbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WudopmanmonHas JeKuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

JlaGoparopHasi paboTa — opranuzanus yueOHo! paboThl C pealIbHBIMU MaTepPHAIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMM, HKCIEPUMEHTAIIbHAS pPadOTa C aHAJIOTOBBIMH MOJCISIMHU
peabHbIX 0OBEKTOB.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEeIHLHOrO IMpolecca,
KOTOpas MperoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIMi ISl CTUMYJIUPOBAHHS aKTHBHOM MTO3HABATEIBHOM AEATEIBHOCTH CTYICHTOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPraHu3alns 00pa3oBaTENIbHOIO IMpoliecca, KOTopas
IpEeIoIaracT akTUBHOE U HEIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3yabTaTa.

@opMbI yueOHBIX 3aHSATHH C MCIOJIB30BAaHHEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMS—IPOBOKANMS (M3JI0KEHHE MaTepHajia ¢ 3apaHee
3alJaHUPOBAaHHBIMU  OIIMOKaMu), JeKuusg-Oecena,  JEKUUA-TUCKYCCHsl,  JIEKIUs-TIpecc-
KOH(EepEeHIIHS.

4.  HupopMallMOHHO-KOMMYHHMKALIMOHHbIE  00pa3oBaTelbHble  TEXHOJIOTMH  —
opranu3zais 00pa3oBaTeNbHOTO MPOIIecca, OCHOBaHHAS HA MPUMEHEHHUH MPOTPaMMHBIX Cpell U
TEXHUYECKUX CPEJCTB pabOTHI C 3HAHUSMU B Pa3IMYHBIX IPEAMETHBIX 001aCTsIX.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTecCTALMH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Jlunosec /. BupryansHas peansHocTh B Unity./ xonatan JIuHOBec. mep. ¢ aHrIL.
Parumos P.H. — M.: JIMK IlIpecc, 2016. — 316 c.: u.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. CenmuBanoB B.B., CenuBanora JI.H. BupryanpHas peanbHOCTh KaK METOJ U CPEICTBO
oOyuenus // O6pa3oBarenbHbIe TexXHOJIOTHU 1 00mecTBo. 2014, T. 17, Ne 3. C. 378-391.

2. Boiickynckuit A.E. Ilcuxonorus u Uareprer. M. : Akponons, 2010. 439 c.

3. CeBactbsiHOBa FO. O AUBHBINM HOBBII MUD: MATH 3a0yKISHUI O BUPTYaJIbLHON pealb-
HoctH [Dnextponusiit pecypc] // TloHenenbHUK — eKeIHEBHBIN HHTEPHET-KypHal 00 0Opa3oBa-
HUH, Kapbepe u ousHece. [b. m.], 2016. URL: http://ponedelnikmag.com/ post/o-divnyy-novyy-
mir-pyat-zabluzhdeniy-o-virtualnoy-realnosti (nata oopamenus: 14.04.2016).

4. ®emenko A.B., baxapesa B.A., 3axaposa Y.C., CepOun B.A. TexHonoruu BupTyasib-
HOU M JIOTIOJTHEHHOMH peaibHOCTH B 00pa3oBaTebHO# cpesie By3a // OTKPBITOE U TUCTAHITHOH-HOE
obpazosanue. 2015. Ne 4(60). C. 12—20.



B) MeToauyeckue ykazanus:
Metoauueckue ykazanus npuseeHsl B [Ipunoxennn 1.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue 10 Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Visual Studio
2017 Community |cBoGoaHO pacnpocTtpansemoe [10 0eccpouHO
Edition

MS Visual Studio
2013
Professional (st
KJ1acca)

Adobe Photoshop
CS 5 Academic K-113-11 01 11.04.2011 0eccpoyHO
Edition
Adobe Flash
Professional CS5 |K-113-110t111.04.2011 0eccpouHO
Academic Edition

J-1227-18 ot 08.10.2018 11.10.2021

IIpodeccnonanbHbie 0a3bl JaHHBIX M MH(POPMAILMOHHBIEC CIPABOYHbIC CHCTEMbI

HasBanmue kypca Ccblika
HarponaneHast UH(OPMAIIMOHHO-aHATTU THYECKAsI URL:
cucteMa — POCCHICKHI MHIEKC HAYYHOTO IIUTHPOBAHUSI https-//elibrary.ru/project_risc.asp
(PHHIT)
denepanbHOE roCyIapCTBEHHOE Or0KETHOE
yupexaerne «Denepanbubiii mHCTATYT npombinuiernoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH»

HNudopmanmonnasi cucreMa - EnnHoe OKHO JqocTyma K
WH()OpPMaAIMOHHBIM pecypcam
9 MaTepuaJIbHO-TeXHHYECKOE 00ecnedeHrue TUCIIUTIIHHBI (MOTYJIs1)

URL.: http://window.edu.ru/

MarepuanbHO-TEXHHUECKOE 0OecrieueHUe JUCIUIUINHBI BKITIOUAET:

JlekunoHHas ayautopus ayz. 282 — MynbTUMeAUNHHBIE CPEJICTBA XPaHEHUs, Iepeiau U
npeJcTaBlIeHus HHPOpMaIUY;

Komnbrotepnsie knaccel LlenTpa nnpopmarronssix rexuonoruit ®I'60Y BITO «MI'TY
uM. [".11. HocoBay — [lepcoHanbHbIe KOMIBIOTEPHI, 00bETMHEHHBIC B JIOKAIBHBIC CETH C BBIXOJI0M
B Internet, ocHaiieHHblE COBPEMEHHBIMHM IPOrPAMMHO-METOJUYECKUMHU KOMIUIEKCAMH IS
pelieHus 3a1a4 B 0071acTi HHPOPMATUKHU U BEIYUCIUTEIHHON TEXHUKU;

AyIuTopun ISl CaMOCTOSATENBHOM Pa0bOThl: KOMIIBIOTEPHbIE KJIACChl, YUTAIbHbIE 3aJIbl
oubmotexn — ayn. 282 u knmaceel YUT u ACY;

[Tomemenuss Uit CaMOCTOSITENbHOW ~ pabOThl  OOY4YalOLIMXCS,  OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOJKIIOUEHHUS K cetu «HTepHeT» M Hanuuuem
JIOCTyTa B 3JEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEIy OpTraHU3allMH — KJIACCh
YUT u ACY;

[Tomemienuss ans  XpaHEHUS M NPOQPHIAKTUYECKOTO OOCITYXHBaHHUA Yy4eOHOTO
obopynoBanus — [{enTp nHpOpMaMoOHHBIX TeXHONIOTHH — aya. 379.



IIpunioxenne 1

Y4yeOHO-MeTOoAUYeCKOe o0ecTieYeHrne CAMOCTOATEIbLHOMH PadoThl 00y4arouxcs

[To qucuuIumHe «APXUTEKTYpa BUPTYaIbHON pEaTbHOCTHY MPEAYCMOTPEHA ayAUTOPHAS U
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.
AymuTOpHas ~ CaMOCTOSATENBbHAass paboTa CTYIEHTOB  MPEINOiaracT  BBIMOJHECHUE
1abopaToOpHBIX PaboT.
JlabGoparopHas padora Nel

Kammbposka u Hactpoiika mua3 VR BOX
L]ens: HAyYUTHCS BBITIOIHATH KaTUOPOBKY U HacTpoiiky nmuH3 VR BOX.

Hngpopmayusn

J1st TOro 9T00BI CMOTPETH (PMIIBMBI B BBICOKOM Pa3pelICeHUH HIIH UTPATh B UTPHI B PEKUME
3D HeoOxoauM MuUIeM BHPTyalbHO#H peanmbHOocTH VR BOX, ramker moxa ynpasiexnuem Android
OS wmm Apple u crenuanbHOEe NpUIIOKEHHE IUIs TeledoHa, KOTOpoe MOXHO ckadath B Play
Market, x mnpumepy. Ilepex Tem, Kak OTHPABHTHCS OCBaWBaTh HOBBIC TEPPUTOPHU B
MHTEPAKTHBHBIX OYKaX, HEOOX0AMMO MPOU3BECTH HAacCTporKy nuH3 VR BOX.

Cnenatb 3TO COBCEM HE CIIOKHO, BeAb IMepel] HCIOIb30BaHHUEM HEOOXOJUMMO JHUIIIb
YIQINATH C JIMH3 CIEIHUAIbHYIO TUICHKY, 3alUINAIONIYI0 X OT BHEIIHUX MOBpexaeHuid. Jlaee,
[ocja€e TOro Kak Bbl BbIOpasid (MIBM M CKayaJlld ero Ha cMapT(oH, HEOOXOAMMO 3aHATHCS
HAaCTPOWKOM JIMH3 MO0 IUONTPHSIM M pacCTOSHUIO 10 T1ina3. Kaxkmas nwH3a CrocoOHa
HACTPaMBaThCS OTJEJIBHO OT JPYroi, YTO CHOCOOCTBYET MOJOOPY PE3KOCTU MO KaKIbIH Iia3
WH/IMBUTYaJTbHO.

Kaxnas nuH3a cauraercs mo ocsiM Y U Z, TO €CThb BIIEBO-BIIPaBO W BIEpeA-HA3a]l.
Kaxnplii 1monb30BaTeNlb OTIMYASTCS PA3IMYHBIM PACCTOSHHUEM MEX[IY IJIa3aMHd, MOSTOMY 3Ta
HACTpOIKa MO3BOJISIET HACTPAUBATh JIMH3BI KaK y100HO.

Kpome s3TOro, 3T0 pEeBONIOIMOHHOE PEIICHHE MOMOXKET JIIOASIM C JePeKTaMHu 3peHUus
HACJIa/INThCSl BUPTYAJIbHOW PEaIbHOCTBIO, BEb MPH MOMOIIM HACTPOWKU JIMH3 MO TUONTPUSAM
UM HE HY)XKHO OyZIeT 01eBaTh OUYKH JIJIs 3pEHHUSL.

KannGpoBka nzo0pakeHus B 0ukax BUpPTyalibHOU peanbHocTH VR BOX

MHorue moyib30BaTeNM HE 3HAIOT, Kak oTkaimOpoBaTh VR BOX, X0oTs Ha nene 3To o4yeHb
aerko. JIng xamuOpOBKHM MCIONB3YIOTCS Pa3IMYHbIE MPOTPaMMbl, U CaMble MOMYNISpHBIE W3
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
(=] P
TR =

0,0]

C uX MOMOILBI0O MOYKHO HE TOJIBKO MPOBEPUTH coBMecTUMOCTh VR BOX, HO u mocMoTpeTh
B KaKOM KayecTBe OyJleT BOCIPOU3BOAUTHCS BHPTyallbHAs peanbHOCTb. B ciydae ecinu
N300pakeHNE HMCKAXAeTCs WINM cOMBaeTcs, a II0JIb30BAaTENIb YyBCTBYET T'OJIOBOKPY)KEHHE, TO
MOYKHO MpH IOMOLIM 3TOM MNporpaMMbl OTCKAaHUPOBaTh OJUH M3 BbIOpaHHBIX QR-K010B,
KOTOPBII MOXKHO JIETKO HalTH B nHTepHETE. C ero MoMOIIbI0 MOKHO OTKaJTMOPOBAThH ITapamMeTphl
npoduiis, 1 IOMEHATh UX, JaKe He CHUMas IIJIEM BUPTyallbHOU peanbHocTH VR BOX.

» C momompi HWHCTPYMEHTOB, KOTOpBIE MPUCYTCTBYIOT B TaKUX MpPOTpaMMax,

MOJKHO:
CKoppeKkTHpoBaTh U300paKEHUE;
OtcnexuBaTh MOJ0KEHUE TOJIOBBI B IPOCTPAHCTBE;
KanuOpoBats TpexmMepHOE N300pakeHue;
BusyanusnpoBarb KapTUHKY B BUJI€ CTEPEONApPHI.

VVVY

3aoanue
Bommonuute kanuOpoBKy u HacTpoiiky oukoB VR BOX npu mnomomm ogHO U3
IIPEI0KEHHBIX IPOTPAMM.

Konmponvnvie 6onpocwi
1.Yrto muontpus?
2. J17151 4ero Hy>KHO BBINOJHATH KaTUOPOBKY JIMH3?
3.HyxHo mu mroasm ¢ aedekramu 3peHnst Ha/ieBaTh OOBIYHBIE OUKH Iepe]l TeM, Kak HaJeTh
OUYKH BUPTYaJbHOW PEAIbHOCTH?
4.B uéMm 3akirovaeTcst HacTpoiika oukoB VR Box?
5.MoxeT 1M Moib30BaTelb MCIBITHIBATE HEMPHUATHbIE oInylieHus, enu ouku VR BoX
HACTPOEHbI IPABUIILHO?

JlabGoparopHasi padora Ne2
VYcranoBka nporpaMMHOMN m1aTGopMb T pazpadoTku VR-nipunoxenuit
L]env: BBIOpaTh M YCTAHOBUTH IIaThOpMy TSl pa3padoTkuVR-TiprioxeHusl.

Hngpopmayus



Vemanoska Unreal Engine 41
[ar 1.
s ycranosku Unreal Engine 4 ucnionssyercs Epic Games Launcher. Tlepeiiaute Ha caiT
Unreal Engine u naxxmute Ha kHonky Get Unreal B mpaBoM BepxHEM yrity.

GET UMREAL

[Tepen 3arpy3koii MporpaMMbl 3amycka HEOOXOAMMO OyIeT co3laTh yYETHYIO 3aIuCh.
[Tocne e€ cozmaHus ckadaiiTe MPOrpaMMy 3allyCcKa, COOTBETCTBYIOIIYIO Ballel ONepalduoOHHON
CUCTEME.

[ar 2.

ITocne ckaunBaHus U YCTAaHOBKH IIPOrpaMMBbl 3allycka OTKpoure e€. IlosBurcs cnenyroiee
OKHO:

lar 3.
Beenute anmpec 2JIEKTPOHHOW ITOYTHI W TApOJib, HWCIIOJB30BAaHHBIM I CKauMBaHUS
pOTPaMMBbI 3arpy3ku U HaxMuTe Ha Sign In. I[Tocse BBITOTHEHUS BX0/1a OTKPOETCS TAKOE OKHO:

Community
Learn

Marketplace

Haxwurte Ha Install Engine B 1eBoMm BepxHeM yrity.

[Mar 5.

[Tporpamma 3amycka Mepedaér K OSKpaHy, Ha KOTOPOM MOXHO OyneT BbIOpaTh
YCTaHABIIMBAEMBIE KOMIIOHEHTBI.

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



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 C]

Download Size: 5.15 GB
Required Storage Space: 15.21 GB

Install

[To ymomuanuto BeiOpansl Starter Content, Templates and Feature Packs u Engine Source.
.Hy‘II_He Tak Bc€ 1 ocTaBUTh. OHU 6y,HYT IMOJIC3HBI 110 CIICAYOIIHUM IpUYUHAM:

Starter Content: 3T0 KOJUICKITUS acceToB (PecypcoB), KOTOpBIE MOXKHO OecIuiaTHO
HCIIOJIL30BaTh B COOCTBEHHBIX IIPOCKTAax. B tom uucie sto MOJCIN U MaTCpualibl. HNx moxxHO
HCII0JIB30BAaTh KaK BPEMCHHBIC PECYPCHI UJIN B YKC rOTOBOU urpe.

. Templates and Feature Packs: mra6monsr (Templates) 3amaror 6a3oBbie BO3MOXKHOCTH
BBIOpaHHOTO kaHpa urpel. Hampumep, npu BeiOope madiona Side Scroller 6yner co3nan
MIPOEKT C IEPCOHAXKEM, TIPOCTHIMHU JBIDKEHHUSIMHA U KaMepor Ha (PUKCHPOBAHHOM TIIOCKOCTH.

. Engine Source: Unreal — 310 IBHYKOK C OTKPBITBIM UCXOIHBIM KOJIOM, TO €CTh BHOCHUTH
B HEro M3MEHEHHsS MOXXET KTO YroaHo. Eciam Bam moHamoOWTCS H00AaBUTH K PEAAKTOPY
JIOTIOJTHUTEIHHBIE KHOIIKHU, TO 9TO MOYKHO C/IeIaTh, U3MEHUB UCXOTHBIN KO/I.

lar 6.
[Ton criuckoM ecTh CIUCOK BO3MOXKHBIX MmiaTdopm. Ecnu He mnaHupyere pa3pabaThiBaTh
UTPY MO KOHKPETHYIO IIATPOPMY, TO MOKETE CITIOKOMHO CHSTH BCE (PIIAXKKH.

xl

BriOpaB HykHBIE KOMIOHEHTHI, HaxkmutTe Ha Install. Tlocrme 3aBepiieHust ycraHOBKH
JIIBIOKOK ITOSIBUTCS B OMOJIMOTEKE.



IIar 7.
Teneppb HACTAIIO BpeMs CO3/aTh IMPOECKT.

Community

Learn

Marketplace

Library

Bropas muatdopma s paspaboTku HasbiBaeTcs Unity.

Yemanoska Unity

Unity — mexmiardopMeHHast cpefia  pa3paboTKH KOMIIBIOTEpHbIX urp. Unity mo3Bossier
co3/laBaTh NpPUJIOXKEHUs, paboraromue noxa 6osee yem 20 pa3IMuHBIMU ONEPallMOHHBIMU
CUCTEMaMH, BKJIIOYAIOIIUMH MEPCOHAIIbHBIE KOMIIBIOTEPHI, UTPOBbIE KOHCOJIU, MOOUJIbHBIE
YCTPOMCTBA, HHTEPHET-MIPUIIOKEHUs U Apyrue. Beimyck Unity cocrosiics B 2005 rony u ¢
TOTO BPEMEHU UAET MOCTOSTHHOE Pa3BUTHE.

OcHoBHBbIME ~ mpeumymiecTBamu ~ UNity  sBISIOTCS — HATW4KME BU3YalbHOW  CPEbI
pa3paboTKu, MEeXIIATHOPMEHHON MOJIEPKKH U MOJYJIBHOM CHUCTEMBI KOMITOHEHTOB. K
HE/I0OCTaTKaM OTHOCST TMOSBJICHHE CIOXKHOCTeH mpu paboTe ¢ MHOIOKOMIIOHEHTHBIMH
CXEMaMH U 3aTPYAHEHHUs NIPU MOAKIOYEHUN BHEUTHUX OMOIUOTEK.

Ha Unity HanmcaHbl ThICSYM WIP, MPUIOKECHHH M CHMYJISIMHA, KOTOPBIE OXBATHIBAIOT
MHOXXECTBO Iu1arpopM U kaHpoB. [lpu stom Unity wucrnonb3yercss Kak KpYITHBIMU
pa3paboTYMKaMH, TaK HE3aBUCUMBIMU CTYIUSMHU.

[Mar 1.

JUis  yCTaHOBKM HYXKHO 3amycTHTh Opay3ep M B aJpecHOW cTpoke HaOpaTb
https://unity3d.com/ru

Br1 nepeiinére Ha cailT pazpaboTyrKa U Iepel BAMU MOSBUTCS] OKHO-TIPUTJIAIICHHUE.

&) unity Store

3arpy3nTtb

Unity Personal

Hy uT0 %, npuctynum! 3arpysute Unity w-HaunHaiiTe TBOPUTB YK CEroaHs.

Bbl — pa3paboTunk-aHTy3uacT? Pa3euBaiiTe CBOM HaBbIKU U TBOpUTE GbicTpee ¢ Unity! Monyunte BO3MOXHOCTL B Te4eHUe 12 MecsiLieB nocewaThb Kypebl Unity Game Dev
Courses 6eCnnaTHo, a Tak)Ke HenocpeCTBEHHbI JOCTYN K 3HaHUsIM akcnepTor Unity 6naroaaps o6cyxaeHusm Expert Live Sessions, a Takxke 6narofaps yat-noprany
Unity Success Advisor. Y3HaiiTe noapo6Hee o Bcex npeumyliectaax Unity Plus. YaHaTe Gonbiue.

[Har 2.
CymiecTByeT HECKOJIbKO BapHaHTOB 3arpy3ku Iuatgopmsel. Ta, koTopas mpejacTaBieHa Ha
pUCYHKe — siBiseTcs OecriaTHOW. Bbl €€ Mo)keTe yCTaHOBUTH, €CIIM COOJIIOJIEHBI CIEeNYIOIIHe


https://unity3d.com/ru

YCIIOBUS:

MpuHATL ycnosus

Haxumas, 2 NoATBepXKAato, YTO MMeto NPaBo Ha ucnonk3osaHue Unity Personal B
COOTBETCTBUM C YCIIOBUAMM OBCIYHUBAHUS, TaK KaK f UMK MO KOMMaHUA

COOTBEeTCTBYEM Criefy WM KpUTepusam:

FopoBoit 060poT He npesbilwaeT 100 000 $, BHe 3aBUCUMOCTM OT TOrO, UCMOMb3yeTCA
nu Unity Personal B KOMMepYecKux Lienisix Mnu Ans BHyTPEHHEro NpoToTUNMpOBaHUs.

*  O6beM NpuBMeYeHHbIX CPeACTB He npesbiwaet 100 000 S.

¢ He ucnonbaytotes Unity Plus unu Unity Pro.

Ecnu Bbl He MoXeTe ucnonbaosatb Unity Personal, nonpo6yiite LLlenkHute 3geck
YTO6bI Y3HaTL 60nbLe 0 Unity Plus u Unity Pro.

WweTe ycTaHoBwumk ana Mac 0S X?

Bbibepute Ma

ITar 3.
HyxHO mpoBepuTh, YAOBIETBOPSAET JHM Balll KOMIBIOTEP CUCTEMHBIM TPEOOBAHUAM [
YCTaHOBKH.
CucremHble TpeboBaHusa Unity Unity 2018.2.16
Boiweawwue: 15 November 2018
0S: Windows 7 SP1+, 8, 10; macOS 10.11+.
GPU: Bugeokaprta ¢ nogaepxkoi DX9 (shader model 3.0) unu DX11 ¢ nogaep>xkoi
yHKUMI ypoBHSA 9.3
Iar 4.

[TosiBUTCSI OKHO COXpaHEeHUs T TIOMOIIHKKA 3arpy3unka (DownloadAssistant) Unity:

&) unity = & O

Let's get you started!

g CoxpaHeHwue
Thank you for downloading Unity. || o . 4 }, uuy 6] [Toner Uni »
YnopagounTs v Cosgats nanky = v @

K Viepanoe A Nws [lata usmerenna Tun Pas A

Bl Pabouniicton v <
Wma daiina: | UnityDownloadAssistant-2018.2.17f1

Tun daiina: | Application

Coxparums | Ormena

' Cxperms nankn

[Iar 5.
3amyck MOMOITHUKA MPUBEIET K MOSBJICHUIO OKHA YCTAHOBKHU:



< Unity 2018.2.17f1 Download Assistant - o IES

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

Next > 1 Cancel

[Iar 6
OcrtaBnsieMm BbpIOOp MIAaTGOpPM MO YMONYAHMIO, JIUOO [100aBisieM HYKHBIE (€CIH BBI
IUTAHUPYETE pa3padaThIBaTh MO KOHKPETHYIO TIaTGopmy):

4 Unity 20182.17f1 Download Assistant = O
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

[ ] Lirnee Build Support

[ ] Mac Build Support (Mena)

[ ] UWP Build Support (NET)

[ ] UWP Buid Support {IL2CPF)

[ Viforia Augmented Reality Support
[ ] WebGL Build Support

Wind Bild 5 it (IL2CPP
g - " .DWE: EI uppon{.l - : . Install space required: 3.7GEB

U 3aTeM K1EM, moka Unity ycTaHOBUTCS Ha KOMITBIOTEP:



q Unity 20182.171 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 Cancel

=
]
%]
al]

ITocne okoHyanus YCTAaHOBKH KOMIIBOTEP HYXKHO 6yz[eT nepe3arpys3uThb:
< Unity 2018.2.17f1 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?

3aoanue: YcTaHOBUTE OJHY W3 TpemjgaraeMbix tuiargopm s paspadbotkn  VR-
IIPUIIOKEHUN.

Konmponvnvie 6onpocei
1. Yro Takoe miatdopma?
2. Kakue mnatdopmsl 151t padotsl ¢ VR Bel 3HaeTe?



3. Kak pacmudpoBbiBaercs abopeBuatypa SDK?
4. Jlns yero nyken SDK npu pazpadotke VR-nipunoxxenmii?

JlabGoparopHasi padora Ne3
Pa3paborka konuenuuu VR- npoekra

L]env: HAayIuTHCS pa3pabaThiBaTh TEXHUYECKOE 3aJaHKE JIsl IPOTPAMMHBIX IMPOTYKTOB COTIIACHO
JIEHCTBYIOIIMM CTaHapTaM.

Hnghopmayus
Htak, oTKy/a K€ MOSBUINCh BUPTYAIbHAS PEATbHOCTH?
BpemeHHas mikana OCHOBHBIX COOBITHI B 9TOW cepe BBITIISIAT CISAYIOIINM 00pa3oM:

Ton CoOsblITHE Onucanue

1840 OcHOBBI Crepeockomn, n300peTeHHbI Yapab3om
VYHUTCTOHOM, COCTOSUT U3 OMHOKIIS, KOTOPBIi
qyepes HaOop 3epKait U ABe Gororpaduu
TOM K€ CLIEHBI CO3/1aJl OCHOBHOE
IpPE/ICTaBICHUE TPEXMEPHOCTH

1929 [TepBoe yCTPORCTBO Brepssie Link Trainer ucronb3yetcs st
o0ecreyeHnst BUPTYaJIbHOTO 00YUEeHHUS
BoeHHbIX nuyioToB CIITA

1935 JlutepatypHbiii HoH B cBoem pomane «O4YKM MATMaTHOHAY
nucarenb-pantact Ctannu ['. Baitn6aym
OIMCBHIBACT MAPY OYKOB, KOTOPBIC
MO3BOJISIIOT CO3/1aTh TOJIOTPAMMBbI
YeJI0BEYECKOTO OIBITA, BKIIFOYAs 3armax
Y IPUKOCHOBEHHE

1965 [Tpoucxoxnaenue repmuna | MiBan CazepiieHn onpeaensieT KOHIENIINIO
VR B raserHoli cratbe 1o HazBaHueM «The
Ultimate Display», XoTst momysisspu3upoBa
9TOT TepMuH Jaron Lanier

1980 ['nasza Stereographics co3maer nepsbie
BUPTYAJIbHBIE 3PUTEIBCKHE OYKH
1982 Pyku Tomac [{lummepmaH co3faeT rnepyarky

JIaHHBIX [UIS YIIPaBJIEHUS BUPTYaIbHBIMU
WHCTPYMEHTAMH PYKOH

1991 CAVE [TepBas komHata VR ¢ morpyxeHuem
[TepBasi MHOTOTIOIb30BATEIbCKAS
Bugeonrpa VR
2015 HoloLens Ouku Microsoft, koropsie coyeraror
VR u AR
2016 Oculus Rift ["apautypa VR MaccoBoro peiHka
dunancupyercs Facebook
PlayStation VR [TepBast urpoBasi KOHCOJIb MaCCOBOTO
peiHka VR-rapauTypbI
Daydream [Tnardopma Google VR.

Bo3aelictBrue BUPTYyaJIbHOM pEAIbHOCTH HA HAC HAMHOI'O CHJIbHEE HEXKEIIH B KIIACCUYECKHUX
CMMU. U13-3a 3TOT0 NMpHU BHIOOpE MU3aifHa M KOHTEHTA Ha HAC, KaK Ha pa3pabOTYMKOB, BO3JIOKEHA
0oJIbIIIast OTBETCTBEHHOCTD.

PaccmoTpum, Ha 4TO ciemoBasio Obl OOpAaTUTh BHUMAHUE, YUUTHIBas, KaK MPAKTHUYCCKUE
COOOpaXKeHMsI, TaK U ITUYECKUH acnekT. UTo CTOUT MOKa3bIBaTh, a UTO HET, KAKOW MOCHIT HECET
Hama paboTa M Kak Mbl XOTUM OOIIaThCs ¢ mojb3oBareneM. [Ipu paspaborke VR-mpoekToB




HE00XO0IMMO MPUIEPKUBATHCS OMPEICICHHBIX PAMOK.

I'my6okoe norpyskeHue naeT HaMm OOJIbIIOE BIMSHUE HAa 3MOLMHU IoJib3oBareneid. C 3Toi
00JIBIIION OTBETCTBEHHOCTHIO HYXKHO 00XOAUTHCS 0Y€Hb OCTOPOIKHO.

Oco0eHHOCTH BOCTIPUSATHSA

Paccrostarie oT 00BEKTOB 110 TJIa3 IOJDKHO HAXOAHWTCS B MPOMEXYTKE OT 75 c¢M u 3,5
MeTpoB. JTa 00JacTh UAEaNbHA JJIs BaKHBIX JIEMEHTOB B II0JI€ 3pEHMs, TaK KaK OHa sABIsAETCA
HauboJee yIoOHO! IS TJ1a3 yUUThIBast cOBpeMeHHbIe V R-TeXHOIOTHH.

OueHp Ba)KHO HE PACCTABIIATH DJIEMEHThI OJMKE, yeM 75 cM: HccieloBaHMs IOKa3al,
YTO JJI1 MHOTHUX JIFOJEH — 3TO HEMPHUATHO.

He crout nenare BUpTyasibHble OOBEKTHI CIUIIKOM TOHKMMH, HHAY€ MOXET BO3HUKHYTb
HEMPUATHBIN Meparoiiuii 3¢ GeKT u3-3a cuiibHOTO criaxkubanus (Antialiasing).

YroObl yBEIMUYUTH OLIYIIEHUE IMOTPY)KEHUS B BUPTYaIbHbI MHUp, pa3padOTUUK MOXKET
yeusith 3D 3¢ dexThI ¢ MOMOIIBbIO pa3TMYHBIX BO3MOKHOCTEH.

K mnpumepy, ¢ NHOMOIIbIO XOPOIIErO OCBELICHMS, HCIOJb30BAHUS COOTBETCTBYIOLIUX
TEKCTYp, OJ1aroapsi CWIIbHOMY Pa3iIMuMIO B pa3Mepax v MpUMEHEHHIO (P (deKTa mapaiakca.

OueHb HHTEPECHO HMETh BO3MOXHOCTb CpaBHHMBAaTh TOYHOCTh mpomnopuuii B VR ¢
moapMu. [{o cux mop TouHble pa3Mepbl Bpsi 1M MHTEepecoBau noiab3zoBateinei [10.

Ho B VR-mpoekrax 53TOT acmekT CTaHOBUTCS BaKHbIM, TaK KaK OOBEKThl KaXyTcs
peabHbIMHU, a, CJIEI0BATENIbHO, HY)KHO Y/AENIATh BHUMaHUE TOUHBIM pa3mepaM. CrenoBaTenbHo,
CTOMUT YK€ Ha 3Tarne pa3paboTKH NpHUIaBaTh 00bEKTaM JeHCTBUTEIIbHBIE Pa3MeEpHI.

Taxke € TOYKM 3peHHUS CHUMYISIUMU (U3WKA JUIS OUIYIIEHUS PEaJbHOCTH BayKHBI
IpaBUJIbHbBIE pa3MEpHbIE JaHHbIE, IIPaB/Ia, B KYIIE C COOTBETCTBYIOLIUM BECOM.

User Interface — 3To mpsiMoe B3aUMOJCHCTBHE MEKAY 4YEIOBEKOM M MAIIUHOH. DTO
CPEeICTBO, C IOMOIBI0 KOTOPOTO KOMITBIOTEP OIOBELIAET HAC O BO3MOXKHOCTSIX, a MbI IIepeiaeM
€My CBOM HaMEpeHUsl.

KagecTBO U npenckazyeMocTb OOIIEHUsI B 3HAYUTEIBHON CTENEHU BIUSIOT HA TO, KaK Mbl
BocnpuHuMaeM I10 u kak ObICTpO 1OCTUraeM Lemnei.

User Interface (Ul) ouens BaxeH, u npu paspabotke VR-mpoekToB. OCOOCHHO HHTEPECHBI
B pa3paboTKe BUPTYaJIbHOM peaibHOCTH HOBBIE CIIOCOOBI B3aUMOAEUCTBHUS: TIOJI0KEHUE TOJIOBBI,
HalpaBJIeHUEe B3IUIAJa M KOHTPOJUIEphl IBMKEHUS Ha pykax. OHM IpeluiararoT HaM, Kak
pa3zpaboTunKam, HOBbIE BApUAHTHI pealn3aluu HHTepdeiica.

Ho Takke BO3HMKAalOT M HOBBIE NPOOJEMbI, TaK Kak B3aUMOJICHCTBHE C 3STUMH
YCTPOMCTBAMM HAMHOI'O CJIOXHEE — K MpPUMEpPY, KIUK MBIIIKOW HAaMHOTO MpOILE Paclo3HaTh
HE)KEJIN HESIBHBIN KECT HA KOHTPOJLIEPE.

Wneanpupiii Ul 1omxeH ObITh NOHATHBIM, HEOPOCKMM M MHTYUTHBHBIM, YTOOBI JEHCTBUS
CaMM HampaliuBajIkCh.

Jlyuyimie Bcero, Korjaa I0JIb30BAaTE€IbCKUE 3JIEMEHThl HHTerpupoBanbl B 3D mup. B
kinaccuyeckux 2D umHTEepdeiicax o4eHb BaXHO co3/1aTh aOCTPAaKLMIO BHEIIHEro BHAA U
B3aumozeiicteus. B VR pang 3Toro HeTr HMKakuX NPUYMH — HANpOTHUB: MBI YJydlllaeM
B3aUMOJIeICTBHE, Jienas HHTepeiic KOHKPETHBIM U OCSI3aEMbIM.

Hanpumep, cTouT pacmonoXuTh MepeKiIodareiab CBeTa NpsSMO Ha CTE€HE, a He Ha
MOJBEIIEHHOW B BO3AyXe IUIOCKOCTH. Takoe B3auMoJieiicTBHe BOCHpUHUMaeTcs Oolee
UHTYUTUBHO, @ KpPOME TOrO MbI HCHOJB3YeM Ui CBOUX ILeJed OrpoMHOE KOJHUYECTBO
HaTPEHUPOBAHHBIX B pEaJbHOW JKU3HU TIPUBBIUEK U CO3/a€M INPUATHOE M MOHSITHOE
BII€YATJICHUE.

B VR-mupe ner xnomku «OK», kak, Hampumep, B kiaccuyeckux 3D-urpax, TyT Msl
MOXEM Ha)KuMaTh BCE COOCTBEHHBIMU pykKaMu. M Koin4ecTBO MaTpoHOB B LIyTEpe HE MOKET
OBITH MPOCTO OTOOPAXKEHO Ha JUCIIIEE, UX YHUCIO J0JDKHO OBITh BUJHO B MarasuHe aBTOMaTa.

CronupoBaTh U3 peaibHOM KU3HU

YroObl mepeiiTh Ha HOBBIM 00pa3 MBIIUICHHS, TOJE3HO BOCHPUHUMATH MOBCEIHEBHYIO
KU3Hb, Kak oOpasenm s moapaxkanus. Ecou apxurektop OyaeT BHUMATENEH, OH OBICTPO
3ameTuinb, 4to Ul ecTh Be3ne, a HE TOJBKO B IM(PPOBOM MHUpE: 3TO OTHOCUTCA KakK K TBOEMY
TOCTEpY, TaK U K JBEpPH JoMa. B peaslbHOM Mupe TOXE CYIIECTBYIOT XOpPOIIHE M IIJIOXHE



uHTepdeiicol. Y, KoHeuHO, HE HY)KHO IIJI0XHE UHTEP(EHChl IEPEHOCUTh B BUPTYAIbHBIH MUD.

YuuTeiBas 3TOT (pakT, BaKHO, YTOOBI BUPTyaJIbHbIC HHTEP(DEHCH 00ecTeunBaii 0OpaTHYIO
cBsi3b. C TIOMONIBIO BH3YyaldbHBIX M 3BYKOBBIX 3(PQEKTOB, aHUMAIMK MOXXHO OIIOBECTUTH
MOJIb30BaTENe O TOM, yIa4yHO JIM MPOUUIO UX JeHcTBUE. B BUpTyaqbHOM MUpPE MOXET ObITh
MOJIE3HO CJIeTIaTh AT OIMOBELIECHUS pUe, YEM B PEaIbHOM MUE.

[Ipexxne Bcero HMHTEPECHbI TAaKUE MEXaHWYECKHE OJIIEMEHThI, KaK KHOIKH, pblYar,
MEePEKII0YATENN, BEHTUIM U BBIIBU)KHBIC MEXaHU3MBI.

TouHoe Bocnipou3Benenne GU3NKN He BCeraa ONMpaBaaHO

[TporpamMucTam OBICTPO MPHUXOIUT B T'OJOBY HPUOETHYTh K cUMyIsiuu ¢u3uku. Bee
COBpPEMEHHBIE IBUKKHU y>K€ OCHAIICHbI COOTBETCTBYIOIIUMHU MOYJISIMU.

OpnHako OBIBAIOT CUTYaIlMU, KOTJIa HE CTOUT MPHOEratb K TOYHOW CUMYISIIMHA U CICIYeT
HEMHOTO MPEYBEIINYUTh WIH MPEyMEHbIIUTH BIMsIHUE PU3NYecKuX 3akoHOB. Hanpumep, caenas
noJib30BaTessl 0oJiee yCTOWYMBBIM WM HAOOOPOT, 1B €My BO3MOXKHOCTH IOYYBCTBOBATh
WJUTIO3UIO MOJIETA.

Ba:kna corjiacoBaHHOCTb

UroObl HE MellaTh MOTPYKEHHUIO, TakKe OYeHb Ba)KHO, YTOOBI MpaBHJIa BUPTYaJIbHOTO
MUpa — OBUIA TTOCTOSTHHBIMU U OJTHHAKOBBIMH.

DTO O3HayaeT, 4To eciu B coznaBaeMoM VR-mupe kakoi-to o0OBEKT MOXKHO OpaTh U
MepPETacKUBaTh, TO ATO JOJKHO OTHOCUTHCA KO BCEM MOJJOOHBIM OObEKTaM.

K mpumepy, Henb3s CTaBUTh Ha CTOJ KPYXKKY, C KOTOPOM MOXHO B3aMMOJECHCTBOBATH,
PAIOM CO cTaTUYHOM OyThUIKOM. Kak TOJIbKO MOoIB30BaTesb MONPOOYET B3ATh B pyKY OYTBUIKY, U
HUYETO He MPOU3O0HICT, STOT BUPTYAIbHBIN MUpP TYT )K€ MEPECTAHET Ka3aThCs PEabHBIM.

B takux cnyuasx apxutektop VR 0/KeH 3apaHee OuyeHb TOYHO MPOJYyMaTh YCTPOUCTBO
BUPTYaIbHOIO MHpPa U HE PACCTABIATH AJIEMEHTHI, C KOTOPHIMU HEINb3sl B3aUMOJCHCTBOBATH.
Eme ogHo pemienne 3Toit mpobieMbl — MO3UIIMOHUPOBATh CTATUYHBIE OOBEKTHI TaK, YTOOBI OHU
OBLITM PACONIOKEHBI BHE 30HBI JOCATAEMOCTH.

IkoaoruuHocts VR

Heckonbko BOMpPOCOB YKa3bIBalOT Ha TO, YTO HE BCE, UYTO CBS3aHO C JOMOJHEHHOM
peaTbHOCTBIO WM BUPTYaJbHOM  PEANIbHOCTBIO,  SIBISIETCS  MO3UTHUBHBIM B OTHOIICHUH
WCIIOJIb30BAaHUS TEXHOJOTUH, KaK 3TO BUAHO HUke: CTOMMOCTH MPOM3BOACTBA 3JEKTPOHHBIX
yctpoiictB ¢ AR 1 VR mMoxkeT OBITh 3ampeTUTENbHOM; CJeI0BAaTENbHO, CO3/[aHHUE OIbITa
MOTPYKEHUS 3aTPYIHUTEIBHO.

TexHonorust Co3JaHusl TAKOTO OIBITA SBJSIETCS HOBOW U 3KCIEPUMEHTAJIbHOM, a 3TO
O3HAYaeT, 4YTO B 0OJMAacCTH OOpa3oBaHMsI BCE €II€ €CTh HECKOJbKO AacleKTOB, CBSI3aHHBIX
c oOy4yeHHeM, KOTOpble HEOOXOIMMO HCCIIEeNA0BaTh U aHainu3upoBaTh. COOp U XpaHEHHE
uHpopmaniun 000 BCEM, UYTO HEOOXOAMMO I pealu3alluyd JOTOJHEHHON pealbHOCTH
U BUPTYaJIbHOH peajbHOCTH, TpeOyeT MHOTO BpeMeHH U ycuinuil. OueHb 4acTo JIOU IepecTaoT
00IIaThCsI TUIIOM K JIUITY, & BUPTYAIbHBIE OTHOIICHHUSI CTAHOBSTCS BCe OoJiee mpeobaIaoniuMu,
YTO MOXKET TOPOXKIaTh HEOMPEEICHHOCTh, CJIa0ble YMOIMOHAIBHBIE CBS3H, MPEBPAICHUE
B OOBIIGHHOCTh M 3CKamu3M. JTa CHUTyaluss MOXXeT OBIThb 3HAUUTENBHO  YCHIIEHA
¢ ucnosibzoBanneM AR u VR.

[TocnenctBust oOyuyeHus: B cpene VR — 3To He To ke camoe, uTo oOyueHHe u paboTa
B PEUTPHOM MHpE. DTO O3HAYAET, UYTO JaKe €CITH KTO-TO XOPOIIO paboTaeT ¢ MMUTHPYEMBIMU
3amadamu B cpesie VR, TOT ke 4eloBeK MOXKET He TaK XOpoIIo paboTaTh B pealbHOM MHpE.

3aoanue

Pazpaborare KOHIENIMIO COOCTBEHHOTO BHpTyambHOro wmwupa. Caenate moapoOHOE
OTHMCcaHue KaKoW-Tn0O CIIEHBI, OCHOBBIBASCh Ha 3aKOHaxX M TpeboBaHuax VR.

KoumponwbHnuvie 6onpocwi

1. Yro Takoe Au3ailH BUPTYaIbHOU pealbHOCTH?

2. KakoBbl 0COOEHHOCTH MPOEKTUPOBAHUS MOJIH30BaTEILCKOT0 nHTEpdeiica mist VR?
3. KakoBbI 0COOCHHOCTH pean3aluu JHCTBHIA B BUPTYaTbHOM MUpeE?

4. Yto takoe «TokcuuHbIe» VR-TIpoeKTHI?



5. Kakue orpaHn4eHus HaKjaAbIBa€T BUPTYaJIbHbIM MUpP Ha M10JIb30BATENS?

JlabopaTopnasi paGora Ne4
Peanuzamus VR-npoekra.

Lenv: HayunTHCS pa3pabaThiBaTh THIIOBOM MEPCOHAXK U1 BUPTYaIbHOM peanbHOCTH B UNity.

Hnghopmayusn

ITporpamMmmHoOe obecnieuenue uurerpaunu VR-ycTpoiicTs.
CHavana HY)KHO pa3o0OpaTbcsi co crmocobamu oO0beqUHHUTH mpoekT Unity ¢ ycrpoiicTBamu
BUPTYaJIIbHOU peanbHOCTH. B 001em ciydae nmpoekt UNity momkeH coiepkaTh 00bEKT KaMephl,
KOTOPBII CIOCOOEH MPEeAOCTaBIATh CTepeorpapuueckoe OTAEIbHOe M300pakeHHe s IJ1a3 Ha
VR-rapuutype. IIporpamMmMHoe oOecnieueHue JUisi MHTETpalMM IPUIIOKEHUN C TEXHUYECKUM
obecnieyenreM VR 0XBaThIBaeT CHEKTP HAYMHAs CO BCTPOCHHOM MOJAEPXKKH U crelu(pUuIecKux
JUIL YCTPOWCTB MHTEP(EHCOB M 3aKaHUMBas OMOIMOTEKaMH, HE3aBUCHMBIMH OT YCTPOWCTB U
maThopm.
Hauunas ¢ Bepcun 5.1 B Unity BritoueHa BcTpoeHHast noanepxkka VR-rapautyp. Haumnas c
sToro momenTa B Unity umeercs HemocpencrBenHas noaaep:kka VR-ycrpoiicts Oculus Rift u
Samsung Gear. Mmeercsi BO3MOXHOCTh HCIOJB30BATh CTAHAAPTHBIM KOMIIOHEHT KaMephl,
noo0HbIH npucoequHEHHOMY KommoneHTy Main Camera u craHgapTHbIC NPEIBAPUTEIBHO
MOJITOTOBJICHHBIE pecypchl nepcoHaxei. [Ipu cOopke MpoeKTa ¢ YCTaHOBJIEHHBIM B pasJielie
Player Settings mynkrom Virtual Reality Supported okHo oToOpaxkaeT u300paXkeHHE CO
crepeorpaduueckoil kamepsl 1 paboTaeT Ha MIIeM-TUCTIIESX.
Co3nanue nmpeaBapuTeabHO MOAroToBIeHHOr0 00bekta MeMyself Eye.
s Havana co3gaauM OOBEKT, KOTOPBIA Oy/AeT MpeACcTaBUTEIeM MOJb30BaTeNsl B BUPTYAIbHOU
cpeae. OH mpuroauTcss JUIsl JI€MOHCTpPAlMM TOro, 4to pasHele VR-ycTpoiictBa MoOryr
UCIIOJIb30BaTh pa3Hble pPecypchl KaMepbl. IDTOT OOBEKT OyAeT NpPEACTaBIsTh BHUPTYaJbHYIO
000JI0UKY JUIsl PeaTbHOTO YeJIOBeKa.
Cozniagum 00bEKT, BBIIOIHSS CIIEAYIONINE IIIaru:
1. Otkpoiite mycroit Unity-nipoexT.
2. Otkpoiite cuieny Diorama, BeimonauB koMan sl File> OpenScene.
3. U3 rnaBHoOTO MeHio BeiOepute GameObjet - GameEmpty.
4. Ilepeumenyiite 00bekT B MeMyself Eye.
5. PacnionoxuTe ero Ha ciiene B qoctymnHo# mosutu (0, 1.4,-1.5)
6. B manenu Hierarchy neperamnre oobext MainCamera na MeMyself Eye, uro0s crienaTh ero
JIOYEPHUM OOBEKTOM.
7. Tlpu BeIACTCHHOM 00BekTe MainCamera HMHUIMANTU3UPYHTE 3HAYCHUS €ro KOMIIOHEHTA
Transform: na manenu Transform B BepxHem mpaBoM yrity pasjena IEIKHUTE Ha HKOHKE B BHJIE
niecTepéHKu U BeiOepute Reset.
Oxno Game 10KHO 0TOOpaXkaTh BCE, UTO HAXOAUTCS B CLIEHE.
Terepp HY)KHO COXPaHUTh MHOTOPA30BBIN MPEIBAPUTEIBHO TOATOTOBICHHBIH OOBEKT B IAIKe
Assets manenu Project, 4yroObl MMETh BO3MOXKHOCTH HCIIOJIB30BAaTh €r0 MOBTOPHO B JPYIHX
CLIEHaX W I IPYTUX MEePCOHAKEM.
Jlitst aToTO:
1. Ha manenu Project mepeiigute B manky BepXHEro ypoBHs ASSEtS, IIeTKHUTE MPaBOi KHOMKOH
MbIM U BeIOepuTe myHKT Create—> Folder. [TepenmenyiiTe BHOBB co3aHHYIO anky B PreFabs.
2. Ileperamnure o0bekT MeMyselfEye B manky Assets/Prefabs na manenu Project mist cosmamwust
HK3EMIUIApA MPeBAPUTEIBHO MTOATOTOBICHHOTO 00BEKTA.

3aoanue

PazpaboTtare COOCTBEHHBI THIIOBOM MEPCOHAX M COXPAaHUTh €ro, HCIHOIb3YS
NPUBEAEHHBIN aNrOpUTM AJIs JaibHeNIero ucnons3osanus B VR.

KoumponwbHnuvie 6onpocwi



1. I51s 4ero Hy>KEH «I1yCTOI» MepCcoHax?

2. YUto TpebyeTcs sl HHTETpaIliy anmapaTHOW U mporpaMMHO# Yacteir VR-mpoekTa?
3. Kakue BO3MOKHOCTH JJisl UHTErpanuu ecth B Unity?

4. MOHO JIM UCTIOJIh30BaTh pa3pabOTaHHBINA MTEPCOHAK MHOTOKPATHO?






puioxenne 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCcTalum

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJICTBA /ISl MPOBEACHUs MPOMEKYTOYHON aTTeCTAlNM:

Kon nnaukaropa

MHIukaTop TOCTIHKCHUS KOMIICTCHITIH

OneHouHble CpeacTBa

[MIK-2: CnocoOHOCTh K aHaMM3y NpOOJIEMHOW CHUTyaluu, pa3paboTke TpeOOBaHHWA K CHCTEME, TOCTAHOBKE IeNieH CO3JaHMsl CHUCTEMBI, pa3paboTke
KOHIEMIMN CUCTEMbI U TEXHHUUYECKOI'0 3aJJaHus Ha CO3/IaHUE CUCTEMBI, IPEACTaBICHUS KOHIIEMIINH, TEXHUYECKOTO 3aJaHHs Ha CUCTEMY U U3MEHEHUN B HUX
3aMHTEPECOBAHHBIM JIUIAM

[1K-2.1

BBIOOD
ISt

O1eHuBaeT
METOJIOB
CHCTEMHOTO
IIPOCKTUPOBAHUU
obecrecucHus
ABTOMATHU3HPOBAHHBIX CHCTEM

CPEICTB W
IPOBEJCHUS
aHaJnM3a pu
IPOrpaMMHOTO
JUIs

OO, WN

O 00

10
11
12
13
14

[lepedyeHb TEOPETUUIECKUX BOIIPOCOB

UYro takoe VR?

Yro Takoe AR?

Uro takoe MR?

[epeuncanre 0COOEHHOCTH CIOKHBIX TPOTPAMMHBIX CHCTEM.

Yro mpenacTaBiseT co00i HTepaKTUBHBIN seMeHT (Interactiveltem)?

Kak Ha3piBaeTcsi O0TOOpa)X€HHE OCHOBHOTO CIIOCO0a B3aMMOJACHCTBHUS C DIIEMEHTaMHU B
BUPTYaIbHOW PEaIbHOCTH?

Yro Takoe «Macmtab pennepunra» (RenderScale)?

Kak HacTpouTh BIHsIET Ha KauecTBO M300paxkeHus npu nomornu RenderScale?
Certka (Reticle): ocHOBHOI IpUMep CETKU B BUPTYAIILHOW pealbHOCTH

Kak M0xHO HCmosb30Bath 37eMeHT «Bpamienue» (Rotation)?

Cencopnas nanens (Touchpad) u Busyanusaiiust BBoa nHGOpMAIHK
Orpannuenus VR

[Icuxonorunueckoe BocnpusaTne VR

Tokcuunsie VR-MUpEI

ITepeueHb NpaKTHYECKUX 3aJaHUN

1. Vcnonb3yst cBeA€HMsI O CHCTEMHBIX pecypcax, paspaboraiiTe ontuManbHylo cOopky VR-
CUCTEMBI.
2. BoImoaHUTE MHCTAIUIAIAIO ABUXKKA JUTsl pa3padoTku 3D-urp.

3.

OHpCI[eJ'II/ITeCL C HapaMeTpamMu VR-oukoB JJII HCKOTOPLIX IMAapaMCTPOB 3PCHUMA




Kon unaukaropa

I/IH)II/IKaTop JOCTHKCHUSA KOMIICTCHIIUN

O1eHOYHEIE cpe€acTBa

I10JIB30BATEJIA.
4. IloaxntounTe B ABUKKE 1IJIEM BUPTYAJIbHON pEaJIbHOCTH.

KowmmrexcHoe 3aJaHHNuC:

[Tpunymatsb uaero, pa3padoraTh KOHIEMNIIHIO, CIPOEKTUPOBATh BUPTYAJIbHYIO CLIEHY U
peann3oBarh €€ ¢ UCmoiib30BaHueM Iuiatdopm st peamzanuu VR, Hcmonb3ys Kak TOTOBBIE
Mojienu B3aumoieicTBus, Tak U1 APl pynkunu. OLeHUTh SKOJIOTHYHOCTh CBOETO MPOEKTA.

[1K-4: Bnanenue 3HaHUSMHM U HaBBIKAMU 110 POEKTUPOBAHUIO MHTEp(delica o KOHUENIUU WK 00pa3iy, K GopMalbHON OLleHKe UHTepdelica, K aHaIU3y
00paTHOM CBSI3U O M0JIb30BATEILCKOM MHTEp(ENCce MPOIyKTa

[1K-4.1

OneHuBaeT KauecTBO MPOEKTa U
peanuzanuu uHTepdeiica
IPOrPaMMHBIX ITPOJYKTOB

1. Yro nuontpus?

2. 17151 4ero Hy’>KHO BBINOJIHATH KaTUOPOBKY JIUH3?

3.HyxHo nmu moasMm ¢ nedexkrtamu 3peHHs] HaJeBaTh OOBIYHBIE OYKM IEpel TeM, Kak
Ha/IeTh OYKH BUPTYAJIILHOM peaabHOCTH?

4.B uéMm 3akirovaeTcst HacTpoiika oukoB VR Box?

5.MoxeTr U MoJb30BaTelb HCIBITHIBATH HENPUATHBIC OLIyLIeHHs, eau ouku VR Box
HACTPOEHBI IPABUIILHO?

6.CyImIecTBYIOT JI BO3pacCTHBIEC OTPAaHUYCHHS HA UCIONIb30BaHue JinH3 VR?
7. KakoBbl OCHOBHBIE UCTOpHUECKHUE COOBITHS NTpU U300peTennu VR-texHomaoruun?
8. Kto sBiIsleTcst tuiepa OTpaciy 1Mo pa3padoTKe MporpaMMHOTO obecrieuenus 1t VR?

9. Kakue kOMIaHWM SIBISIFOTCA pa3pabOTYMKAMH CAaMBIX TOMYJSPHBIX JBIKKOB IS
coznanus VR-Mupos?

10. KaxoBsl ocHOBHBIE cymiecTBytoIue chepsl mpumenenus VR?
11. Kak ncnonssyercst VR u AR B uckyccrae?

12. Kak ncnonssyercst VR u AR B 06yuenun?

13. Kak ucnonszyercst VR u AR B menunne?

14. Kak ucnonszyercst VR u AR B apxurekrype?

15. Kak ncnonszyercst VR u AR B urpax?




Kon unaukaropa

I/IH)II/IKaTop JOCTHKCHUSA KOMIICTCHIIUN

O1eHOYHEIE cpe€acTBa

16. Kaxk ucnonp3yercs VR u AR B cdhepe obecrieuenus 6e30macHOCTH?
17. UYrto Takoe «IKoJ0TUIHOCTE» VR-TIpoekToB ?

18. KaxoBbl orpannvenns VR?

19. B ueM ocoGenHoCTH TiIcuxoornueckoro Bocrpusatus VR?

20. Urto Ttakoe «rokcuuHbie VR-Mups»?

1. BbimoaHUTE MHCTALIALMIO U HACTPOiiKy oukoB VR.

2. BBINONHUTE MHCTAUIALUIO IPOrpaMMHOr0 0oOecredeHus AJsl UCIOJIb30BaHUsA cMapT(hoHa B
KauecTBe ycTpoicTBa VR.

3. Hacrpoiite cpeny Unity mis ucnonb3oBanust VR-nuiema.

4. Co3paiiTe mepcoHaxka, KOTOpbIN OyzaeT Bamum aBatapom B VR-npoexTe.
5. CoznaiiTe TeKCTypy MPOCTPAHCTBA B HEKOTOpoM nomeniennu B VR- mpoekre.

6. Co3paiiTe HECKOJIBKO NEPEMEIIAIOIINXCS 00BEKTOB, HAXOASAIIUXCS B IOMEILIEHUH U CBSDKUTE
ux ¢ BamuM aBarapoMm B VR- npoekre.

7. CpaenaiiTe MHTEPAaKTMBHOE B3aUMOJECHCTBUE MEXAY IEPEMEINAOIUMUCI O0bEKTaMH U
BamuM aBatapoMm B VR- mpoekre.

KommmiekcHoe 3aganue:

1. [Ipunymats uaero, pa3padoTaTh KOHIENIHIO, CIIPOEKTUPOBATh BUPTYAJIbHYIO CLIEHY U
peann3oBath €€ ¢ UCMoJIb30BaHUeM Iu1aTdopM s peanuzanuu VR, ucnonb3ys Kak rOTOBbIE
Mojenu B3aumojeicteus, Tak 1 APl ¢pyakimn. OneHuTh 3KOJIOTHYHOCTh CBOETO MPOEKTA.

2. [lpunymats uzero, pa3padboTaTh KOHLEIIUIO, CIPOSKTUPOBATh BUPTYAJIbHYIO CLIEHY U
pean3oBath €€ ¢ UCIOoJIb30BaHuEM IutaTdopm it peannzanuu VR, ncnonb3ys kak roToBbie
Mojenu B3aumojeictBus, Tak 1 APl ¢pyakimn. OLeHNTh 9KOJTOTHYHOCTh CBOETO MPOEKTa




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

[TpomexyTouHas arrecTalys 10 AUCLUUIUIMHE «APXUTEKTYpa BUPTYAJIbHON PEAIbHOCTH
BKJIIOYAET  TEOPETHYECKHE  BOIPOCHL,  IO3BOJSIIOLIME  OLICHUTH  YPOBEHb  YCBOCHHS
00y4aromuMuCs 3HAHUH, U MPAKTHUECKUE 33JJaHNs, BBIBISIOMINE CTENICHb C(OPMHUPOBAHHOCTH
YMEHUH U BJIaJCHUH, NpoBoIUTCS B Gopme nupdHepeHIupOBaHHOIO 3a4yeTa MOocie U3ydeHHs
JUCLUIUINHBI.

3ayeT Mo AMCLUUIUIMHE MPOBOJMTCA IO pe3yJbTaTaM OTYETHOCTH Ha JabopaTOPHBIX
3aHATUSAX C OMPOCOM B YCTHOH (popMe MO 3TamaM BBITOJHEHHS M aKTUBHOTO BBICTYIUJICHHUS B
Oecene-00CyX/I€HUH Ha JIEKIIMOHHBIX 3aHATHSX.

IToxa3aTenn U KpuTepuu oneHNBaHus A depeHIMPOBAHHOIO 3a4eTa:

— Ha OLEHKY <«OTJHYHO» — OOyyaromuiicss IOKa3blBaeT BBICOKUH  YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHLIUH, T.€. MOJHO PAaCKpPHITO COAEpXkKaHHE Marepuaya; 4€TKO U
IIPABWJIBHO JIaHbl OIPEIEJICHUS U PACKPBITO COAEP)KaHUE MAaTEepUalla; OTBET CAMOCTOSTENbHBIN,
IIPU OTBETE UCII0JIb30BAHBI 3HAHUS, IPUOOPETEHHBIE PaHEE;

— Ha OLEGHKY «XOpomo» — oO0y4arolluics TOKa3bIBaeT CpeIHUuil  ypOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUM, T.€. pACKPBHITO OCHOBHOE COJIEp)KaHUE MaTrepHuaia B 00bEME;
B OCHOBHOM IIPABWJIBHO JIaHbI ONPEAEICHUS, IOHATHUS; MaTEPUAll U3JI0’KEH HEIOJIHO, ITPH OTBETE
JIOTIYIIEHbl HETOYHOCTH, HApyIIEHa IMOCIEI0BAaTEIbHOCTh U3JI0XKEHUS; JOMYLIEHbl HEOObIINE
HETOYHOCTHU IIPU BBIBOJIAX U UCIIOJIb30BAHUN TEPMHUHOB; IPAKTUYECKUE HABBIKU HETBEP/BIE;

— Ha OLICHKY «YIOBJIETBOPHUTEJbHO» — OOYUaIOLIUICS MMOKA3bIBAET IIOPOTOBBI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIUH, T.€. YCBOEHO OCHOBHOE COJEpKaHHE Marepuana, HO
U3JI0KEHO (PparMEeHTapHO, HE BCEr/a IOCIEIOBATEIBHO; OINpPEICIICHUS] M TMOHATUS JaHbl HE
4ETKO; MPAKTUUECKUE HAaBbIKH cialble;

— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO» — PE3yJbTaT 00yueHHsI He JOCTUTHYT, 0OyJaromuiics He

MOJXKCECT IMOKa3aTh 3HAHWA HAa YPOBHEC BOCITPOU3BCACHUA U 00BICHEHHUS I/IH(l)OpMaHI/II/I, HE MOXCECT
MMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKW PCIICHUSA ITPOCTHIX 3aJa4



