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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcykKaeHa u o100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM rofy Ha 3aceaHuu Kadeapsl BBIUUCINTENBEHOM TEXHUKH U IPOTPAaMMHUPOBAHUS

[Ipotokom ot 20 r. Ne
3aB. kadenpoii O.C. JlorynoBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Toy Ha 3aceaHuu Kapeapsl BBIUUCINTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2027 - 2028
y4eOHOM rojIy Ha 3acelaHuu KaQeapbl BBIYUCIUTENLHON TEXHUKH U IIPOrPAMMHUPOBAHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii 0.C. iOFy'HOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peayimzanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kaeapbl BBIYUCINTETLHON TEXHUKH U IPOrPAMMHUPOBAHUSI

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHUs AUCHUIUIMHBL «OCHOBBI BHUPTYaJbHOM peajbHOCTU» SIBISIETCA
03HAKOMJICHUE CTYJCHTOB C TEXHOJIOTHUSIMH BUPTYaJbHON M JomosiHeHHOH peanbHOcTH (VR 1
AR), dopmupoBaHHE YMEHHs HCIOJIb30BaTh OTH TEXHOJIOTHH B IPOPECCHOHATBHON
JIESITEIIBHOCTH U HAaBBIKOB 110 NPOEKTUPOBAHUIO MPOTrPaAMMHBIX ITPOIYKTOB, UCIOIb3YIOIINX 3TH
TEXHOJIOTHH.

JUid TOCTUKEHUS MOCTaBJIEHHOW Lieau B Kypce «OCHOBBI BUPTYaJbHOW pEalbHOCTH
pelaroTces 3a1a4u:

- 03HaKOMJICHHE C alllapaTHOM U MporpaMMHOi coctapiisiroiumu VR-TexHonoruu;

- U3YYEHUS COCTABIISIOMIMX MpoekTa VR — Tpuaabl «uaes-KOHIEN U -peaTn3ausy;

- H3YYEHHE CIIOCOOOB pealn3alyy TEXHOJIOTMH HpPU TOMOIIM CIEIHaTU3UPOBAHHBIX
JBUKKOB U SI3bIKOM IIPOrPaMMHUPOBAHUS BBICOKOTO YPOBHSI;

- (GopMupoBaHHE HABBIKOB CO3JAHUS <«OKOJOTHYHBIX)» MPUIOKCHHH, HCIOJIB3YIONINX
texHojoruu VR u AR.

2 MecTo TMCHHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

JucuunnuHa OCHOBBI BUPTYaJbHOW pEAbHOCTH BXOJIUT B 4acTb y4eOHOro IjIaHa
bopMHpyeMyI0 yYaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTebHON IPOrpaMMBbl.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUIUH/ IPAKTUK:

[IporpammupoBanue

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBEI OyayT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

[IpoekTHas AeATENLHOCTD

YenoBeKo-MalIMHHOE B3aUMOJICHCTBHE

BrimonHeHue u 3anuTa BITYCKHOM KBATH(UKAMOHHOM paboOTHI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbraTe ocBoeHMs NUCHUIUIMHBI (MOayisi) «OCHOBBI BUPTYaJbHON pealbHOCTH
oOyyJaronuiics J0mHKeH 00J1a1aTh CISYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[TK-3 CmocoOHOCTh aHAM3UPOBAThL TPEOOBAaHUS K MPOTrpaMMHOMY oOecredeHHo W 0Oazam
JMAHHBIX, Pa3pabOTKU TEXHUYECKHX chenudukaniii Ha MporpaMMHBbIE KOMIIOHEHTBI U HUX
B3aUMOEHCTBUE, MPOEKTUPOBATEL MPHIIOKEHHUS U 0a3bl JAHHBIX

I1K-3.1 |AHanH3preT pe3YIbTAThI 030U TU-UCCIEAOBAHUS JIJIsl IPUITIOKECHUSI

[IK-4 CnocobGHocTh K pa3paboTke rpaduyeckoro Au3aifHa 10 paHee OIpeaeIEHHOMY
BU3YaJIbHOMY CTHJIIO U ITOJITOTOBKA I'pagMuECKUX MaTEPUAJIOB JUIs BKIIOUEHHI B UHTep(eiic

[1K-4.1 OrneHnBaeT KavyecTBO MPOEKTa W peaim3ainuu rpadudeckoro mHTepdeiica
MPIIOKCHUS




4. CTpyKTypa, 00b€éM U colepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B TOM

qHCIe:
— KOHTaKTHas paboTa — 55 akaJl. 4acos:

— ayIuTOpHas — 54 akaJl. 4acoB;

— BHeayJquTOpHas — 1 akaj. yacos;

— caMOCTOsITeNbHAS paboTa — 53 akaj. 4acos;

— B opme npakTHuecKoii moaroroBku — 0 aka. 4ac;

®dopma aTTeCTalUu - 3a4ET

AynuropHas g
o | KOHTaKTHas pabota E 3 ®dopma TeKyILero
=
N B aKaJl. yacax 2] Bu KOHTPOJIS
Paznen/ Tema 3 (B axan ) == A y p Kon
S 3 ©| caMOCTOATENBHOM | yCIEeBaeMOCTH U
JACIATUTAHBL 5 S ., | KomMIeTeHIuu
O Q & padoThI MIPOMEKYTOYHOM
na6. | mpakr. | € 8
TTex. : 128 aTTecTaluu
3aH. 3aH. QO &
1. TexHojOTUM BUPTYalnbHOH U
JTOTIOJTHEHHOH peaIbHOCTH
1.CamocrosiTenbH
0€ U3y4yeHue
yueOHO# 1 1. Becexa -
1.1 Bsemenue B 00aacTh Hay4HOU )
. oOcyxieHne
VR/AR: OCHOBHBIC JIUTEPATYPHI. N
2. YCTHBIU OIpoc. I1K-3.1,
omnpeJeNieHUs, KOHLEIIIHS, 2 4 2 2. Pabora ¢ 3. MIpoBenKa TK-4.1
anmapaTHas u AJIEKTPOHHBIM - 'POBep '
11a00PaTOPHBIX
nporpaMMHasi 4acTH. Y4eOHHKOM, aGor
3. BoinonHenue p
nmabopaToOpHBIX
pabor
7
1.CamocrositensH
o€ M3yueHne
yueOHOil u 1. Becera -
HayJHOU )
i obcyxxaeHne
1.2 Hcropusi mosiBICHUSI. JIUTEePaTyphl. o
2. YCTHBIU o1poc. I1K-3.1,
OO6nacTu WCIOIB30BAHUS U 4 4 4 2. Pabota ¢ 3 [poBenKa K-4.1
[IEPCIIEKTUBBI PAa3BUTUS 3JIEKTPOHHBIM -~ POBEP '
11a00PaTOPHBIX
y4eOHUKOM, AGoT
3. BoinonHenue P
1a60paToOpHBIX
pabot
Wroro no pazaeny 6 8 6
2. IIpoexTupoBanue
BUPTYaJIbHBIX MUPOB
1.CamocTosATeNnbH
o€ M3yueHue
yueOHOIt n 1. Becera -
Hay4HOU )
nmey:T . o0cyxIieHHne
. 0EKT BUPTYaJbHOTO ’ . YcrHbli onpoc. -3.1,
211 71 2| 8 6 | 2 pacorac |2Y 1IK-3.1
Mupa 3J'IE.)K OHHBIM 3. IIpoBepka IK-4.1
P 11a00paTOPHBIX
y4eOHUKOM, aGoT
3. BrinonHenue p
71a60paTOpHBIX
pabor




1.CamocTosiTeIbH

0€ U3yueHue
WeGHOHvH 1. Becena -
2.2 DNeMEHThI HnlizyI:T{OHH obcyxcerme
) PaTypEL. 2. YCTHBIU OIpoc. I1K-3.1,
UHTEPAKTUBHOCTH 4 8 4 2. Pabora ¢
3. IIpoBepka IK-4.1
BUPTYaJIbHBIX MUPOB JIIEKTPOHHBIM
11a00paTOPHBIX
Y4eOHUKOM, aGor
3. BeinonHenue p
1a60paTOPHBIX
pabor
HWroro mo pasueny 6 16 10
3. Peanmmsamus BHpPTyaJBHBIX
MHPOB
1.CamocrosTensH
o€ U3yueHue
yqeGHOHvH 1. Becena -
HAY4HOI
JIUTEPaTyphl obcyxpere
3.1 KoHTeHT BUPTYaJbHBIX ' 2. YCTHBIU o1poc. [K-3.1,
4 6 18 2. Pabora ¢
MHUPOB 3. IIpoBepka [K-4.1
JNIEKTPOHHBIM
J1a00PaTOPHBIX
Y4eOHUKOM, aGoT
3. BeimonHenue p
1a00paTOPHBIX
; pabor
1.CamocrosiTenbH
o€ M3yueHne
y:ae6H§ZIﬁH 1. Becena -
3.2 UnctpymeHTrapuil yist i oOcyxieHne
JIUTEPaTyphI. .
CO3/aHMs  BHUPTYaJbHBIX 2. YCTHBIU OIpoc. IK-3.1,
2 6 19 2. Pabora ¢
MHpPOB M HAaIOJHEHHE HX 3. IIpoepka IK-4.1
SIIEKTPOHHBIM
KOHTEHTOM 11a00paTOPHBIX
y4eOHHKOM, aGor
3. BeimonHenue p
nmabopaTopHBIX
pabor
HWroro no pazneny 6 12 37
Hroro 3a cemectp 18 36 53 3auéT
Hroro no aucnumninuae 18 36 53 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguirioHHble 00pa30BaTENbHbIE TEXHOJIOTUH, OPUEHTUPOBAHHBIE HA OPraHU3alHIo
00pa30BaTEeNILHOrO Mpolecca M MPEANoaralollylo MNpsMYI TPAHCISALUI 3HaHUH OT
IPEenoIaBaTess K CTyICHTY.

®opmbl yueOHBIX 3aHATUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTUIL:

Wudopmanmonnas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYILIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

JIaGoparopHas paboTa — opranusanus yu4eOHoi paboThl ¢ peaJIbHbIMU MaTe€pUaIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMH, HKCIEPUMEHTAIbHAS pPadOTa C aHAJIOTOBBIMHU MOJEIISIMHU
peabHbIX OOBEKTOB.

2. TexHonoruu mpoOIEMHOr0 0OydeHHs] — OpraHu3as 00pa30BaTENLHOTO IpoIlecca,
KOTOpas MpeIoaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUi ISl CTUMYJIUPOBAHHS aKTUBHOM MTO3HABATEIBHOM AEATEIBHOCTH CTYICHTOB.

3. MHTepakTHBHbBIE TEXHOJIOIMH — OpraHu3anus oO0pa3oBaTebHOrO MpoLecca, KOTopast
IpEeIoiaracT akTUBHOE U HEIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHHKOB, IOCTHKEHUE HA STON
OCHOBE JINYHOCTHO 3HAYMMOT'0 JJIsl HUX 00pa30BaTeIbHOIO pe3yibTaTa.

@opMbI yueOHBIX 3aHSATHH C HMCIIOJIB30BAaHUEM CIICHUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMSI—IPOBOKANMS (M3JI0KEHHE MaTepHajja ¢ 3apaHee
3aIlIaHUPOBAHHBIMU omnobkamn), nexkuus-oecena, JEeKIMS-AUCKYCCHS,
JEKIHSA-TIPECC-KOHPEPEHITHS.

4.  MHpopMallMOHHO-KOMMYHHMKAllUOHHbIE ~ O0pa3oBaTeibHbIE  TEXHOJIOTMH  —
opranu3zaiys 00pa3oBaTeIbHOTO MPOIIECCa, OCHOBAHHAS HA MPUMEHEHHUH NPOTPAMMHBIX Cpel U
TEXHUYECKUX CPECTB pabOThI C 3HAHUSMH B PA3IMUYHBIX IPEAMETHBIX 001aCTsIX.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Ienn, JI. Tefimau3aiin: Kak co3aath UIPy, B KOTOpYro OyayT urpath Bce / Jxeccu
et ; mep. ¢ anTi. - Mocksa : AnsniuHa [Ta0mmmep, 2019. - 640 c. - ISBN 978-5-9614-1209-3. -
Teker : anmextponnsiit. - URL: https://znanium.ru/catalog/product/1077943 (nata oGparieHwust:
23.04.2024). — PexxuM focTyma: Mo MoIMICKe.

2.YTkuH, A. benoe 3epkano: yueOHUK 10 MHTEPAKTUBHOMY CTOPUTEUIMHTY B KuHO, VR 1
ummMepeuBHoM Teatpe / A. YtkuH, H. [TokpoBckas. — MockBsa : Anbnuna [Tadmumiep, 2020. —
236 c. : wmn. - |ISBN 978-5-9614-3043-1. - Tekcr : oanekrponHsld. - URL:
https://znanium.ru/catalog/product/1220213 (nara oopaimmenus: 23.04.2024)

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Momemna, JI. IlyreBoguTens mo mudpoBoMy OyaymieMy: OTPaciu, OpraHU3aIluu U
npodeccun / J[pBun Morenna ; nep. a anri. - Mocksa : AnpnuHa [Tadmumep, 2020. - 215 c. -
ISBN 978-5-9614-3028-8. - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/1221862 (nara oopaienus: 23.04.2024)



B) MeToauyeckue ykazaHnus:
Meroandeckue ykazanus npuBeaeHsl B [Ipunoxennn 1.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Visual Studio

2017 Community |cBo6oaHO pactpoctpansemoe I10 6eccpodHo
Edition

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbIC CUCTEMBI

HazBsanue kypca CchbllIKa
Hanmonanbnas HH(OPMAIIMOHHO-aHATU THYECKAsT URL:
cucreMa — POCCHIICKUI MHIEKC HAYYHOTO [UTHPOBAHHUS Sl . :
(PUHLI) https://elibrary.ru/project_risc.asp
denepanbHOE rOCY/IapCTBEHHOE OF0DKETHOE
yupexaenue «DenepanbHblii MHCTUTYT npombinuiennoii| URL: http://wwwl.fips.ru/
COOCTBEHHOCTH)

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MatepuraiabHO-TEXHUYECKOE 00eCcrIeYeHNE IUCHUIUIMHBI BKIIOYAET:

1. JlexumonHas ayautopus aya. 282. MynbsTUMeIniiHBIE CPEICTBA XPAaHEHHSI, TIepeIadn U
npecTaBiIeHus HHpopMaum.

2. Kommnbrotepusie kinaccel lLlentpa wunpopmamumonusix Ttexaonorui ®I'BOY BO
«MI'TY». IlepcoHalbHbIE KOMIIBIOTEPBI, OOBEIUHEHHBIE B JIOKAJbHBIE CETH C BBIXOAOM B
Internet, ocHameHHbIE COBPEMEHHBIMU IPOTPAMMHO-METOJUYECKUMH KOMIUIEKCAMHU IS
peleHus 3a1a4 B 06J1acTi MHOOPMATUKH U BEIYUCIUTEIbHON TEXHUKH.

3. Ayauropuu sl CaMOCTOSITETTHHON pabOThI: KOMITBIOTEPHBIE KJIACCHI; YNTAIbHBIC 3aJTbI
o6ubmmotexu. Bee knaccel YUT u ACY ¢ nepcoHabHBIMU KOMITBIOTEpAaMU, BBIX0JJ0M B IHTepHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTebHYIO CPElY YHUBEPCUTETA.

4. Aynutopuil A IpyNIoBbIX ¥ UHAWBUAYAIBHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS
U IIPOMEKYTOUHOM artectanuu. Aya. 282 u kiaccsl YUT u ACY.

5. [Ilomemenus Ui CcaMOCTOSTENBHOM pabOThl  OOYYAIOLIMXCS, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHHKOW C BO3MOYKHOCTBIO MOJKIIIOYEHMS K ceTH «/HTepHeT» M HaindneMm
JIOCTYTIA B AJIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBaTeNnbHyto cpelly oprannzanuu. Kinacest YUT
n ACY.

6. Ilomemenus A XpaHeHUs M MPOPUIAKTUYECKOTO OOCITY>KUBaHHUS Y4eOHOTro
obopynoBanus. LIeHTp nHGOPMAIMOHHBIX TEXHOJIOTHH — aya. 372



Hpuioxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSTEIbHOM PadoThl 00y4ar0UXCs

Mo mucummmuHe «OCHOBBI BUPTYIBHON pEAlbHOCTH» MPEIyCMOTPEHA ayIUTOpHAs WU
BHEAyJIMTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.
AynutopHas ~ caMOCTOsATEIbHas padoTa  CTYIEHTOB MPEIIOJIaracT  BBIOJHECHUE
71ab0paTOPHBIX padoT.
JlaGopaTopHas padora Nel

Kanub6poBka u HacTpoiika inH3 VR BOX
L]env: HayYUTHCA BBIMOIHATH KAIMOPOBKY M HacTpoiiky mH3 VR BOX.

Unghopmayus

Jlis TOro 4To0Bl CMOTPETH (DMIIBMBI B BBICOKOM PA3pEIIEHUH WU UIPaTh B UIPhl B PEXKUME
3D HeobxoauM 1ueM BUPTyallbHOU peanbHocTH VR Box, rampker mox ynpasnenunem Android OS
win Apple u ciennanbHoe NpUIIOKeHue i TenedoHa, KoTopoe MOXHO ckayath B Play Market, k
npumepy. Ilepen Tem, Kak OTHPaBUTHCA OCBAaUBaTh HOBbIE TEPPUTOPUM B MHTEPAKTUBHBIX OUKAX,
HEO0OXO0UMO MPOU3BECTH HACTPOiiKy TuH3 VR Box.

CraenaTh 3TO COBCEM HE CIIOKHO, BE/Ib IEPE NCTI0Ib30BaHNEM HEOOXOAMMO JIUIIb YAATUTh
C JINH3 CIIEHUAIbHYIO IUICHKY, 3alUIIAIONIYI0 MX OT BHEIIHUX MOBpeKAcHUN. [lanee, mocie Toro
KaK BbI BBIOpaJIN (PUIIBM M CKavay ero Ha cMapT(oH, HEOOXOIMMO 3aHATHCS HACTPOUKOH JIMH3 TI0
JUONTPUSAM M paccTossHUIO 10 Ina3. Kaknas numH3a cnocoOHa HacTpauBaThbCs OTIENIBHO OT
JPYTOH, 4TO CIIOCOOCTBYET MOI00PY PE3KOCTH MO KaXKIbIi I11a3 MHIMBUIYAIbHO.

Kaxxnast nuH3a ciBuraercs 1o ocsiM Y U Z, TO €CThb BIEBO-BIIPaBO U Brepe-Hazaa. Kaxabii
IIOJIB30BATEIb OTJIMYAETCS PA3JIMYHBIM PACCTOSHUEM MEXAY IJ1a3aMM, IIO3TOMY 3Ta HACTPOMKa
M03BOJISIET HACTPaMBAaTh JIMH3bI KaK YA0OHO.

Kpome sTOro, 3T0 pEBOIIONMOHHOE PEHICHUE MOMOXET JIIOASAM C JePEeKTaMH 3pEHUs
HaCJIAUTHCS] BUPTYAJIbHON peallbHOCTBIO, BEb IIPU IIOMOIIX HACTPOMKY JIMH3 110 IUONTPUSAM UM
HE HYXHO OyJeT 07ieBaTh OUKH JJIsl 3pEHUSI.

KannGpoBka nzo0pakeHus B 0Uukax BUpPTyallbHOU peanbHocTH VR Box

MHorue moyib30BaTeNIM HE 3HAIOT, Kak OoTKanuOpoBath VR Box, xoTs Ha mene 3To oueHb
aerko. /Ing xkamuOpOBKM MCHONB3YIOTCS Pa3JIMYHbIE MPOrPaMMbl, M CaMble IMOMYNSpHBIE M3
KOTOPBIX 3TO:

VR Calibration;

Roller Coaster VR

InMind VR.

Google Viewer QR code for calibration
T
dooft

O =]

C uX MOMOIIBIO MOKHO HE TOJIBKO MPOBEPUTH COBMECTUMOCTh VR Box, HO 1 mOcMOTpeTh B


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

KakoM KayecTBe OyleT BOCHpPOHM3BOJIUTHCS BUpPTYyajbHas peanbHOCTb. B ciywae ecnmu
n300pakeHNe HCKa)KaeTcsl WM COMBAeTCs, a IO0JIb30BaTellb YYBCTBYET T'OJIOBOKPYKEHHE, TO
MOYKHO TP ITOMOIIY 3TOW MPOTrPaMMBbl OTCKaHHUPOBATh OJMH U3 BEIOpaHHBIX QR-K0/10B, KOTOPBIiA
MOYKHO JIETKO HalTH B UHTepHETE. C ero NOMOILBI0 MOXKHO OTKaJIMOPOBATH MMapaMeTphl Mpopuis,
Y IIOMEHSATH UX, 1a)K€ HE CHUMas LIUIEM BUPTYaJlbHOU peanbHOCTH VR Box.

C noMOI111bI0 HHCTPYMEHTOB, KOTOPBIE IPUCYTCTBYIOT B TAKMX IIPOrpaMMax, MOXKHO:
CKOppeKTHPOBaTh N300pAKEHHE;

OtcnexuBaTh MOJ0KEHUE T'OJIOBBI B IPOCTPAHCTBE;

KanubpoBath TpexmMepHOE N300pakeHHE;

BusyanusupoBarb KapTUHKY B BUJIE€ CTEPEONAPHI.

VVVYY

3aoanue
BbimonHuTe KanmmOpOBKY W HAcTpoiiky oukoB VR Box mnpu mnomomu ofHOH u3
IIPEIUI0KEHHBIX IPOTPAMM.

Koumponvnvie sonpocwi
1.Yrto nuontpus?
2.JI71s1 4ero Hy>KHO BBINIOJIHATH KaIMOPOBKY JTMH3?
3.HyxHo 1 mroasMm ¢ aedekramu 3peHust Ha/ieBaTh OOBIYHBIE OUKH IEepe]] TeM, Kak HaJeTh
OYKHU BUPTYaJIbHOU peabHOCTU?
4.B uém 3akmrouaercsi HacTpoiika oukoB VR Box?
5.MoseT 1M MONb30BaTeNb UCHBITHIBATH HEMPHUSATHBIC OIIyIIeHUs, enu ouku VR Box
HACTPOEHbI IPABUIILHO?

JlaGopaTopHnas padora Ne2
YcranoBKa mporpaMMHO# TIATGOPMBI TSt pazpadoTku VR-puinosxeHuit
L]enwv: BBIOpaTh U yCTaHOBUTH IU1aTdopMy 1S pa3padboTkuVR-nipusnoxeHus.
Hngpopmayus
Vemanoska Unreal Engine 4™
[Mar 1.

Jns yeranosku Unreal Engine 4 ucnons3yercst Epic Games Launcher. Tlepeiiaure Ha caidT
Unreal Engine u naxxmute Ha kHonky Get Unreal B mpaBoM BepxHeM yrity.

GET UNREAL

[lepen 3arpy3koii MmporpaMMbl 3amycka HEOOXOAMMO OyIeT co3laTh yUYETHYIO 3aIuCh.
[Tocne e€ co3manHusa ckayailTe mporpaMMmy 3amycka, COOTBETCTBYIONIYIO Balllei ONeparuOHHOU
CUCTEME.

[ar 2.

ITocne ckauMBaHUs U YCTAaHOBKH IIPOrpaMMBbl 3arrycka oTkpoute e€. [losBurcs cnenyroniee
OKHO:

'no maTtepuanam https://habr.com/post/344394/



lar 3.

BBenure anpec 2JIEKTPOHHOM IIOYTHI W IAPOJb, HWCIOJIB30BAHHBIM I CKauMBaHUSA
IpOrpaMMBbI 3arpy3ku U Haxmute Ha Sign In. TTocie BhIMOTHEHUS BX0Ja OTKPOETCS TAKOE OKHO:

Community
Learn

Marketplace

Library

Haxwurte Ha Install Engine B 1eBom BepxHeM yriy.
[Tar 5.

[Iporpamma 3amycka mnepeWaéT K OSKpaHy, Ha KOTOPOM MOXKHO OyJeT BbIOpaTh
yYCTaHaBJIMBAEMbIE€ KOMITIOHEHTHI.

Unreal Engine 4.14.1 Installation Options X

Core Components

Starter Content

Templates and Feature Packs
Engine Source

Editor symbols for debugging 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.
Jlyuie Tak Bc€ u octaBuTh. OHUM OyIyT MOJIE3HBI MO CIIEIYIOIIUM IPUYUHAM:

Starter Content: 5To KoJyulekuus acceToB (pPecypcoB), KOTOpPBIE MOXHO OeCIUIaTHO
HCIIOJIB30BaTh B COOCTBEHHBIX IMPOCKTAax. B toMm umciae sTo MOJICIIM U MaTCpualibl. x moxxHO
UCIIOJIB30BaTh KaK BPEMEHHBIE PECYPCHI WIIU B YK€ TOTOBOU UIPE.

o Templates and Feature Packs: mabnonsr (Templates) 3amaroT 0a30Bbie BO3MOXKHOCTH
BBIOpaHHOTO »KaHpa urpel. Hampumep, npu Beibope miabiona Side Scroller 6ymer cosman
MIPOEKT C TIEPCOHAKEM, TIPOCTHIMU JIBIIKCHUSMU U KaMepoi Ha PUKCHPOBAHHOM IIIOCKOCTH.

e Engine Source: Unreal — 3T0 IBMKOK C OTKPBITBIM MCXOAHBIM KOJIOM, TO €CTh BHOCHUTH B
HEro M3MCHECHHS MOXET KTO yroaHo. Eciu Bam moHamoOuTCs M00aBUTH K PEIAAKTOPY
JIOTIOJTHUTEIIbHBIC KHOIIKHU, TO 3TO MOYHO CJIEJIaTh, U3MEHUB UCXOTHBIN KO/I.

lar 6.

[Ton cniuckoM ecTh CIIMCOK BO3MOXHBIX IuatdopM. Eciin He niuaHupyere paspadarbiBaTh
UTpY [0/ KOHKPETHYIO II1aTPOPMY, TO MOXKETE CIIOKOMHO CHATH BCE (PIIAXKKHU.

Unreal Engine 4.14.1 Installation Options X

10S
Android
HTML5

Linux

TVOS (]

Download Size: 5.15 GB

Required Storage Space: 15.21 GB

Install

BbiOpaB HyxHbIC KOMIOHEHTHI, Haxkmute Ha Install. ITocne 3aBepiieHUs yCTaHOBKH

JIIBUKOK ITOSBUTCS B OMOJIMOTEKE.
lar 7.
Tenepr HacTaJIO BpeMs CO3/IaTh MTPOECKT.

Community
Learn

Marketplace

Library

No user projects found

Bropas mnardopma aas paspabotku HazbiBaercst  Unity.

Vemanoska Unity




Unity — mexmnatdopMeHHas cpeia  pa3padOTKU KOMIBIOTEpHbIX urp. Unity MO3BOJISET
co3/aBaTh IMPUWIOKEHUs, paboTatonue noj Oosee yeM 20 pa3IUYHBIMU ONEPALUOHHBIMU
CUCTEMaMH, BKIIOYAIOIINMH MEPCOHABLHBIC KOMIIBIOTEPHI, HTPOBBIE KOHCOJIA, MOOUIILHBIC
YCTPOMCTBA, MHTEPHET-NIpHIIOKeHUs U apyrue. Beimyck Unity cocrosuics B 2005 rony u ¢
TOro BpCMCHU I/I,IIéT MMOCTOSAHHOC Pa3BUTHC.

OcHoBHbIMU  mpeumyliecTBamu  Unity — sBISIOTCA  HaJU4Me€ BU3YaJbHOM  cpeibl
pa3paboTKu, MEXILIATHOPMEHHONW MOICPKKA U MOAYJIBHONH CHUCTEMBI KOMIIOHEHTOB. K
HEJOCTaTKaM OTHOCST IIOSIBIICHHE CIIOKHOCTEH Mpu paboTe ¢ MHOTOKOMIIOHEHTHBIMU
CXeMaMH U 3aTPyIHEHHs [IPH MOJIKIIOYSHUN BHEITHUX ONOINOTEK.

Ha Unity HamucaHbl ThICSYM WIp, MPHIOKEHUH W CUMYJISIUN, KOTOPbIE OXBaTHIBAIOT
MHOKECTBO MmaTdopm u xkaHpoB. [Ipu stom Unity wucmonp3yercs Kak KPYIMHBIMH
pa3zpaboTunKamu, Tak HE3aBUCUMbBIMU CTYAUSIMH.

[ar 1.

Jns  ycraHOBKM HYXXHO 3allyCTHTh Opay3ep U B aJgpecHOil cTpoke HabpaTh
https://unity3d.com/ru

Brl nepeiinére Ha caiit pazpaboTunka U repes BaMu MOSIBUTCSI OKHO-TIPUTJIAIIICHHE.

& unity Store

3arpy3uTb

Unity Personal

Hy uto %, npuctynum! 3arpyaute Unity - HauuHaiTe TBOPUTL YKE CEroaHs.

Bbl — pa3paboTunK-aHTYy3nacT? Pa3BuBaiiTe CBOM HaBbIKU U TBOpUTE GbicTpee ¢ Unity! MonyunTe BO3MOXHOCTb B TeYeHue 12 MecsiieB nocelathb Kypebl Unity Game Dev
Courses 6ecnnaTHo, a TakoKe HernocpeCTBEHHbI 4OCTYN K 3HaHUAM akcnepToB Unity 6narofaps o6eyxaeHuam Expert Live Sessions, a Takoke 6naroaaps yat-noprany
Unity Success Advisor. Y3HaliTe nogpo6Hee o Bcex npeumyliectsax Unity Plus. YaHaTe Gonblue.

Iar 2.

Cy1iecTByeT HECKOJIBKO BapUaHTOB 3arpy3ku 1urardopmel. Ta, koTopas mpejacraBieHa HA
pUCYHKe — sBIseTCsl OecraTHON. Bbl e€ MoxkeTe ycTaHOBUTH, €CIHM COONIOJEHBI CIEIYIONINe
YCJIOBHSI:

MpuHATL ycrnosus

Haxumas, 5 NoATBepXaalo, YTO UMeK NpaBo Ha Ucnornk3osaHue Unity Personal B
COOTBETCTBUM C YCIIOBUAMM OBCTIYKUBAHIS, TaK KaK s UMK MOsi KOMMNaHUst
COOTBETCTBYEM Criefy MM KPUTEPUSIM:

» TopoBoit 060poT He npesbiwaet 100 000 S, BHe 3aBUCUMOCTH OT TOTO, UCMONb3YeTCs
nu Unity Personal B KoMMepYecKux Liensx unu Ans BHYTPEHHEro NpoToTUNUMPOBaHUS.

o 06beM npuBneYeHHbIX CpeacTs He npesbiwaeT 100 000 $.

* He ucnonbaytotcs Unity Plus unu Unity Pro.

Ecnu Bbl He MOoXeTe ucnonbsosatb Unity Personal, nonpo6yiite LLlenkHute 3pecs
4TO6b! y3HaTL 6onbLue o Unity Plus v Unity Pro.

Wuwete yctaHosimk ana Mac 0S X?

Bbibepute Mac OS X

IIar 3.
HyXHO mpoBepHTh, YAOBICTBOPSIET JHM Balll KOMIBIOTEP CHCTEMHBIM TPEOOBAHHSIM IS

YCTaHOBKH.


https://unity3d.com/ru

CucremMHble TpeboBaHus Unity Unity 2018.2.16

Bobiwepwmue: 15 November 2018

0S: Windows 7 SP1+, 8, 10; macOS 10.11+.

GPU: Bugeokaprta ¢ nogaepxkoi DX9 (shader model 3.0) unu DX11 ¢ noaaep»xkoi
YHKUMIN ypoBHSA 9.3

[Har 4.
[MosiBUTCSI OKHO COXpaHEeHus JUIs IOMOIIHMKA 3arpy3unka (DownloadAssistant) Unity:

I
0
@

& unity

Let's get you started! .

- 1 » Unity v & Mouck Unit £

Thank you for downloading Unity.

¥nopsgounts v Cosgaate nanky E 4 (7]

A
¢ VsBpannoe VB

8 arpyscn it SEaeio Yo o
Bl Pabouniicron o < >

Wma daiina: | UnityDownloadAssistant-2018.2.17f1 v

Tun daiina: | Application v

| Coxpanums Ommena

4 Ckpoims nanku

IIIar 5.
3aHyCK IMOMOIITHHUKA TPUBCACT K MOABJIICHUIO OKHA YCTAHOBKHU:
Q Unity 20182.17f1 Download Assistant ~ — = ESN
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
‘7@; > ‘ Cancel
Ilar 6

OcraBnsieM BbIOOp TIATGOPM TO YMOJYAHHIO, JHOO 100aBisieM HYXHBbIC (€CIU BBl
IUTaHUpYyeTe pa3pabaThiBaTh MO KOHKPETHYIO I1aTdhopmy):



4 Unity 2018.2.17f1 Download Assistant = O

Choose Components
Choose which Unity components you want to download and install. @

Unity 2018.2.171

Documentation

Microsoft Visual Studio Community 2017
[ ] Android Build Support

[ 1i05 Build Support

[ 1twD5 Build Support

[ ] Linw Build Support

[ ] Mac Build Support {Mono)

[ ] UWP Build Support ((NET)

[ ] UWP Build Support {IL2CPP)

[] Vuforia Augmented Reality Support
[ ] WebGL Build Support

Wind Build 5 it (IL2CPP
g - " Inws: ﬁl uppnn{.l e ) . h Install space required: 3.7G8

Poszition pour moLze over

ity 2018,2,17F1 Download Assistant

u 3ateM xEM, toka Unity ycTaHOBUTCs Ha KOMITBIOTED:

<« Unity 2018.2.17f1 Download Assistant = =
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

y}: '36% Searching, please watt ...

ity 2018.2,17F1 Download &ssistant

< Back Install Cancel

IIocne okoHYaHUSA YCTAaHOBKHU KOMIIBIOTEP HYXKXHO 6y,I[CT 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?

()1 want to manually reboot later

& unity

3a0anue: YcraHOBUTE OJHY U3 TIpemigaraeMbix 1miargopm s pa3paboTKH
VR-npunoxeHui.

Konmponvuvie 6onpocoi

1. Yro Takoe mnatdopma?

2. Kakue matdopmsl 171 pabotsl ¢ VR Bbl 3HaeTe?

3. Kak pacumdpossiBaercs abopeBuarypa SDK?

4. ns gero HyxeH SDK npu pazpabotke VR-npunosxxenuit?

JlabopaTopnasi pabora Ne3
Pa3pabotka konuenuuu VR- npoekra

L]eny: HayuuTHCS pazpadaThIBaTh TEXHUUECKOE 3aJjaHKe JUIsl IPOTPAMMHBIX POYKTOB COTJIACHO
JEHCTBYIOLIUM CTaHJapTaM.

Unghopmayus
Wrak, oTKyza k€ MOSBWINCHh BUPTyaJlbHasl pEAIbHOCTh?
BpemeHHas 1kaga OCHOBHBIX COOBITHH B 3TOM cdepe BHIMISIUT CIEAYIOUMM 00pa3oM:

Ton CoObITHE Onucanue

1840 OcHOBBI Crepeockorn, n3o0peTeHHbIi Yapias3om
YUTCTOHOM, COCTOST U3 OMHOKIISI, KOTOPBIH
yepe3 Habop 3epkai u aBe poTorpadpuu
TOMU K€ CIIEHEI CO3/1aJI OCHOBHOE
IpeJICTaBICHUE TPEXMEPHOCTH

1929 [TepBoe ycTpoiicTBO Brnepseie Link Trainer ucnonb3yercs ans
o0ecrieyeHns BUPTyaJbHOIO 00yUYeHHS
BOCHHBIX Mi10TOB CIITA

1935 Jluteparypusriii Gpon B cBoem pomane «Ouku

NUTMalIHOHa» TmHcaTelb-aHTacT CTIHIH
I'. BaitnOaym onuchIBaeT mapy O4YKOB,
KOTOPBIE MTO3BOJISIFOT CO3/]aTh TOJIOTPaMMBbI
YeJI0BEUYECKOr0 OMbITa, BKJIIOYasl 3amax




Ton CoObITHE Omnucanue

1 IPUKOCHOBCHHUC

1965 [TpoucxoxaeHne TepMHUHa Npan Cazeprienp onpeaenseT KOHICTITHIO
VR B razerHoii crarbe noja HazpanueM «The
Ultimate Display», X0oTs momynsipu3upoBat
3TOT TepMuH Jaron Lanier

1980 ['nasza Stereographics co3aaer nmepsbie
BUPTYaIbHBIC 3PUTEIHCKUE OUKH
1982 Pyku Tomac [lummepmaH co3aeT nepyaTky

JAHHBIX JIJIS1 YIIPABIICHUS BUPTYaTbHBIMU
WHCTPYMEHTAMH PYKOH

1991 CAVE IlepBas komHara VR ¢ norpyxeHuem
[lepBasi MHOTOIIOJIB30BaTEILCKAs BUJICOUTPA
VR
2015 HoloLens Ouku Microsoft, KOTOpsie cOYeTarOT
VR u AR
2016 Oculus Rift apauTypa VR MaccoBoro peiHka
¢dunancupyercs Facebook
PlayStation VR [TepBast urpoBasi KOHCOJIb MaCCOBOTO
pbiHka VR-rapautypbl
Daydream [Tnarpopma Google VR.

Bo3aelicTBrue BUPTYyaJIbHOM peaIbHOCTH Ha HAC HAMHOI'O CHJIBHEE HEXKEIIH B KIIACCUYECKHUX
CMMU. U3-3a 3Toro npu BeIOOpE IU3aiiHa U KOHTEHTA Ha HAC, KaKk Ha pa3pab0TUMKOB, BO3JIOKEHA
0oJibIIasi OTBETCTBEHHOCTD.

Paccmotpum, Ha uTo cienoBasio Obl OOpaTHTh BHUMAaHUE, YUUTHIBas, KaK MPAaKTHYECKUE
COOOpakeHHsI, TaK U 3TUYECKUM acreKT. YTO CTOUT MOKa3bIBaTh, & UTO HET, KAKOW MOCHUT HECET
Hamra paboTa W Kak MBI XOTHM oOmIaThesl ¢ mojib3oBaTeneM. [Ipu paspaborke VR-mpoektos
HEO0XO0IUMO MIPUAEPIKUBATHCS ONIPEETICHHBIX PAMOK.

['myOokoe morpyxeHue naeT HaM OOJIbLIOE BJIMSHUE Ha SMOIMM mojb3oBaTeneil. C 3Toi
0OJBIION OTBETCTBEHHOCTHIO HY)KHO O0XOJIUTHCSI OYEHb OCTOPOIKHO.

OcobeHHOCTH BOCIPUATHS

PaccTosiH1e OT 00BEKTOB /10 TJ1a3 TOJKHO HAXOAUTCS B TPOMEXKYTKE OT 75 ¢M U 3,5 METPOB.
Dta 001acTh uaeanbHa sl BAXKHBIX 3JIEMEHTOB B I0JI€ 3pEHUs, TaK KaK OHA SBJISIETCS HauboJsiee
yIOOHOM AJIs T7Ia3 YUUTHIBasi COBpeMeHHbIe VR-TeXHONIOrHH.

OueHb BaXXHO HE PACCTaBJIATh DJIEMEHTHI OJIMIKE, UeM 75 CM: UCCIIeI0BAHUS TTOKA3ald, YTO
JUIS MHOTHX JIFOJIEN — 3TO HENPHUSITHO.

He crout nenate BUpTyajgbHbIE OOBEKTHI CIMIIKOM TOHKHMH, HHAYE€ MOKET BO3HHUKHYTH
HEMPUATHBIN Mepuarouuii 3¢ GeKxT u3-3a CUIBHOTO criaxuBaHus (Antialiasing).

UToOBl yBETMYHUTH ONIYIIEHHWE TIOTPYXKEHUS B BUPTYAJIbHBIH MHUP, Pa3pabOTYMK MOXKET
yeunuTh 3D 3¢ (deKThl ¢ MOMOIIBI0 Pa3IHYHBIX BO3MOKHOCTEH.

K mpumepy, ¢ TOMOIIBI0 XOPOIIETO OCBEIICHHS, HWCIOIb30BAHUS COOTBETCTBYIOIINX
TEKCTYyp, OJarogaps CHIBHOMY pa3IU4HIO B pa3Mepax U NpuMeHeHuo G (dekTa mapaiakca.

OueHb HHTEPECHO UMETHh BO3MOKHOCTh CPAaBHUBATH TOYHOCTH Iponopiuil B VR ¢ mogsMu.
o cux mop TouHbIEe pa3Mephl Bpsi U UHTEpecoBain nojb3oBarenei [10.

Ho B VR-mpoekTax 5TOT acmeKkT CTaHOBUTCA BaXHBIM, TaK KaK OOBEKTHI KaXKyTCs
peanbHBIMHU, a, CIEAOBATENbHO, HY’KHO YAEJISATh BHUMAHUE TOUYHBIM pa3Mmepam. CieqoBaTenbHO,
CTOWT YK€ Ha dTare pa3padoTKu MpuAaBaTh 00bEKTaM ICUCTBUTEIBHBIC Pa3MEPHI.

Takxke ¢ TOYKH 3pEHHUS CUMYISAUUUA (QU3UKA [ ONIYIICHUS PEeaTbHOCTH BaKHBI
MpaBUJIBLHBIE pa3MEPHBIC JaHHBIC, TPAB/Ia, B KYIE€ C COOTBETCTBYIOIINM BECOM.

User Interface — 3to mpsMoe B3aUMOCHCTBHE MEXKIY YCIOBEKOM W MAIIUHOW. DTO
CPENCTBO, C MOMOIIBID KOTOPOr0 KOMIIBIOTEP OMOBEIIAET HAC O BO3MOXHOCTSX, @ MBI IIEpEacM
€My CBOM HAMEpPEHHSI.

KauecTBo u npeackazyemMocTh OOIIEHUS B 3HAUUTEIHHOM CTENEHH BIMSIOT HA TO, KaK MBI
BocripuHuMaeM [10 u kak ObICTPO OCTUTAEM IIeTEH.

User Interface (UI) ouens BaxkeH, u npu pazpadotke VR-nipoekToB. OcOOEHHO MHTEPECHBI B




pa3paboTKe BUPTYAIbHOM PEalbHOCTH HOBBIE CIIOCOOBI B3aWMOJICHCTBUSA: MOJ0KEHUE TOJOBBI,
HaIpaBJICHUE B3IJIAA M KOHTPOJUIEPHl IBWKEHUSA Ha pykax. OHM npeuiaraloT HaMm, Kak
pa3paboTurKaM, HOBbIE BapUaHThI peann3alnuu uarepderica.

Ho Taxxe BO3HMKAalOT M HOBBIE MpPOOJIEMBl, TaKk Kak B3aUMOJCHCTBHE C OSTHUMHU
yCTPOMCTBAMM HAMHOI'O CJIOXKHEE — K NPUMEpPY, KIUK MBIIIKOW HAaMHOrO MpOILE paclo3HaTh
HE)KEJI HESIBHBIM KECT HAa KOHTPOJLIEPE.

Wneanbubiii Ul gomkeH ObITh MOHATHBIM, HEOPOCKUM M MHTYUTHBHBIM, YTOOBI ACHCTBUS
CaMH HaIpalluBaJIUCh.

Jlyuyimie Bcero, Korjaa I0JIb30BAaTE€IbCKUE 3JIEMEHTHl HHTerpupoBanbl B 3D mup. B
kjnaccuyeckux 2D umHTepdeiicax oO4eHb BaXHO CO3/aThb AaOCTPAKLUIO BHEIIHEro BHAA U
B3aumozencteusa. B VR g4 3TOro HeT HUKAKMX NPUYMH — HAIpPOTHB: Mbl YIydllaeM
B3aUMOJIEIiCTBHE, J1enas HHTepeiic KOHKPETHBIM U OCS3aEMbIM.

Hanpumep, CTOUT pacnosOKUTh IEPEKIIOYATENIb CBETa IPSAMO Ha CTEHE, a HE Ha
IOJBEIIEHHOW B BO3JyXe IUIOCKOCTH. Takoe B3auMoJieiicTBUe BOCIpUHUMAeTcs Ooiee
UHTYUTUBHO, @ KpPOME TOrO MbI HCIOJB3YEM U1 CBOUX LEJNEH OrpPOMHOE KOJUYECTBO
HAaTPEHUPOBAHHBIX B PEATIbHON )KU3HU ITPUBBIYEK U CO3AEM IIPUATHOE U IOHATHOE BIICUATIICHHUE.

B VR-mupe ner knonku «OK», kak, Hanpumep, B kiaccudeckux 3D-urpax, TyT Mbl MOKEM
Ha)XUMaTh BCE COOCTBEHHBIMH pyKamH. M KOIMYECTBO HATPOHOB B HIyTEpe HE MOXKET OBITh
IPOCTO OTOOPaKEHO Ha JAUCIUIEE, UX YUCIIO JOJDKHO OBITh BUIHO B Mara3uHe aBTOMara.

CxonupoBaTp U3 peajibHOM KU3HU

UroObl mepeiTi Ha HOBBIM 00pa3 MBIIUICHUS, MOJE3HO BOCIHPUHUMATH IOBCEIHEBHYIO
KHU3Hb, Kak oOpazen Juig nojpaxanus. Ecium apxutekTop OyaeT BHMMAaTeleH, OH OBbICTpO
3ametuinb, 9to Ul ecTh Besne, a He TOJBKO B IH(PPOBOM MHUpPE: 3TO OTHOCUTCA KaK K TBOEMY
TOCTEpPY, TaK U K JBEpPU JI0Ma. B peasbHOM MHpE TOXKE CYIIECTBYIOT XOpOILIME U IUIOXHE
uHTepdeiicel. U, KoHeuHO, HE HY)KHO IJI0XHE UHTEP(EHCh TEPEHOCUTh B BUPTYAIBHBIH MUD.

VYuuteiBas 3TOT (hakT, BaKHO, YTOOBI BUPTYyaibHbIe HHTEp(Ech o0ecneunBaiIn 0OpaTHYIO
cBsi3b. C TIOMOIIBIO BH3YAJIBHBIX W 3BYKOBBIX J3((EKTOB, aHWMAIMA MOXXHO OIIOBECTUTh
HOJIb30BaTENed O TOM, yJIAuHO JM HPOILIO MX JeiicTBue. B BUpTyaqbHOM MHpe MOXKET OBITh
IIOJIE3HO CJIeTIaTh ATU ONOBELIEHUS SIpU€e, YEM B PEATBHOM MHUpE.

IIpesxne BCero HMHTEPECHBI TAKUE MEXAHWYECKUE DIIEMEHTBI, KaK KHOIKU, pbIYary,
NEePEKIII0YaTeNN, BEHTUIN U BbIIBUKHBIE MEXaHU3MBI.

Tounoe BociponsBenenne GU3NKN He BCeraa ONPaBIaHO

[TporpamMmmucTamM OBICTPO MPUXOJUT B TOJIOBY NMPHOErHYTh K cuMyisuuu Qusuku. Bce
COBPEMEHHBIE IBUKKHU YK€ OCHAIIEHBI COOTBETCTBYIOIIMMHU MOLYJISIMU.

Opnnako ObIBalOT CUTYallM, KOTJIa HE CTOUT IMpUOerath K TOYHOW CUMYJSLUU U CIETyET
HEMHOT'0 IIPEYBEINYUTh WIN MPEYMEHBUINTD BIUsHUE (Pu3nueckux 3akoHoB. Hampumep, caenas
MoJIb30BaTeNsl 0ojee yCTOMYMBBIM WM HAOOOpOT, J1aB €My BO3MOKHOCTh IIOYYBCTBOBATH
WJUTIO3HIO TIOJIETA.

BaskHa coriiacoBaHHOCTb

YroObl HE MeIIATh MOTPYKEHUIO, TAKXKE OYSHb BaXKHO, YTOOBI IPaBUiIa BUPTYaJIbHOIO MUPa
— OBUIM MTOCTOSIHHBIMH U OJINHAKOBBIMH.

OTO O03HayaeT, YTo €clu B Co3/l1aBaeMOM VR-mupe KakoW-TO OOBEKT MOXHO Oparh H
MepeTacKuBaTh, TO 3TO JOJKHO OTHOCUTHCS KO BCEM MOI00HBIM 0OBEKTaM.

K mpumepy, Henb3s CTaBUTh Ha CTOJN KPYKKY, C KOTOPOM MOXHO B3aMMOJENCTBOBATH,
psAAOM co cTaTU4HOM OyThUIKOM. Kak ToibKO monb3oBaTens nonpoOyeT B3sSTh B pyKy OyTBUIKY, U
HUYET0 HE NPOU30MAET, TOT BUPTYAJIbHBII MHUP TYT 7K€ IIEPECTAHET Ka3aThCs PEAIbHBIM.

B takux ciydasx apxutektop VR pomkeH 3apaHee O4€Hb TOYHO MPOAYMAaTh YCTPONCTBO
BHUPTYaJIbHOI'O MUPA U HE PAaCCTaBIIATh AJIEMEHTHI, C KOTOPBIMU HENb3s1 B3aUMOJAeHcTBOBaTh. Ele
OJTHO pelIeHUue ITON MPOOIEMBbI — MO3UITMOHUPOBATH CTATHYHBIE OOBEKTHI TaK, YTOOBI OHU OBLIH
pacros0kKeHbl BHE 30HBI JOCATAEMOCTH.

IkoJoruyHocTh VR

Heckonbko BOmpocoB yKa3blBalOT HA TO, YTO HE BCE, YTO CBSI3aHO C JONOJHEHHOU
PCATBHOCTBI0 M BUPTYAJIBHOM  pPEalbHOCTBIO,  SIBISIETCS  MO3UTHBHBIM B OTHOLICHWUH
MCIIOJIb30BaHUsl TEXHOJOIMH, Kak 3TO BUJIHO HIKe: CTOMMOCTH IPOU3BOJCTBA AJIEKTPOHHBIX
yctpoiictB ¢ AR 1 VR MokeT OBITh 3ampeTUTENIbHOM; CJEA0BaTEebHO, CO3J[aHUE OIbITa
NOTPYKEHUSI 3aTPYAHUTENBHO.



TexHonorust Cco3gaHus TAKOIO OIBITA SBJSIETCS HOBOW U 3KCIIEPUMEHTAIBHOM, a 3TO
O3Ha4yaeT, 4TO B 00OJacCTH O0Opa30BaHUsI BCE €IIe €CTh HECKOJBKO acCHeKTOB, CBS3aHHBIX
c o0yueHueM, KOTOpble HEOOXOIUMO HCCIeIoBaTh U aHanu3upoBaTh. COOp © XpaHEHUE
uHpopmanun 000 BCeM, YTO HEOOXOAWMO JUIsl pealu3alliu JOTIOJHEHHOH peallbHOCTH
Y BUPTYaJIbHOM peaibHOCTH, TPeOyeT MHOTO BpeMEHU U ycusinid. OueHb 4acTo JIOU MEePECTaoT
001IaThCS JIUIIOM K JIMITY, @ BAPTYaJIbHbIC OTHOIICHHS CTAHOBATCS BCe Oosiee mpeodiiaatomuMH,
9TO MOXKET TOPOXKIaTh HEOMPEICICHHOCTh, Cladble SMOIMOHAILHBIC CBSI3U, MPEBpAIlCHUE
B OOBIIEHHOCTh M OCKAalM3M. JTa CHTyalldsd MOXKET OBITh 3HAYUTEIBHO  yCHUJICHA
¢ ucnonnr3oBanueMm AR u VR.

[TocnencrBust oOyueHust B cpeae VR — 3T0 He TO ke camoe, 4To oOydeHHE H paboTa
B PEAIbHOM MHpE. DTO 03HAYAET, YTO JAXKE €CJIM KTO-TO XOPOIIO paboTaeT ¢ UMHUTUPYEMBIMU
3amauamMu B cpeie VR, TOT ke 4eIOBEK MOKET HE TaK XOPOIIo padoTaTh B pealbHOM MHUPE.

3aoanue

PazpaboTtaTh KOHIENIIMIO COOCTBEHHOTO BHUPTyajdbHOTO Mupa. CraenaTh MOApPOOHOE
OIMCaHKNe KaKoH-TMOO0 ClieHbl, OCHOBBIBAsICh Ha 3aKOHAX U TpeboBanmsx VR.

Koumponvhvie gonpocwi

1. Yto Takoe qu3aiiH BUPTYyalbHOU peaabHOCTH?

2. KakoBbI 0COOEHHOCTH MPOEKTUPOBAHHS MTOJIb30BATEIbCKOT0 HHTEpdeiica mist VR?
3. KakoBbl 0cOOEHHOCTH pean3aluu JeHCTBUI B BUPTYyaTbHOM MUpE?

4. Yro Takoe «rokcuuHble» VR-nipoekThi?

5. Kakue orpannueHust HakJIaJpIBa€T BUPTYaJIbHbBIN MUP HA M10JIb30BATENS?

JlabGoparopHasi padora Ne4
Peanuzamnus VR-npoexra.

Llenv: HayunThCs pa3pabaThiBaTh TUIIOBOM MEPCOHAX ISl BUPTYaIbHOM peanbHOCTH B UNity.

Hngpopmayus

[TporpammHuoe oOecnieuenne naTerpauuu VR-yctpoiicTs.
CHauasia HY)KHO pa3zo0paThcs €O crmocobamu o0bequHUTH mpoekT Unity ¢ ycrpoiicTBamu
BUPTYaIbHON peanibHOCTH. B 001mem ciydae mpoekt Unity momkeH coaepikaTh 00bEKT KaMephl,
KOTOPBIA CIOCOOEH MPEAOCTaBIATh CTEpeorpapuyecKkoe OTACIbHOE U300paXkeHne IJis Tia3 Ha
VR-rapuautype. I[IporpamMHoe oOecrieueHue sl WHTETpAIMM TPUTIOKEHUH C TEXHUYECKUM
obecrieyerreM VR 0XBaThIBaeT CIEKTp HaYMHASI CO BCTPOSHHOM MOIJICPKKHU U CHEIUPHIECKUX
JUIL YCTPOWCTB MHTEP(EHCOB M 3aKaHUMBas OMOIMOTEKaMH, HE3aBUCHMBIMH OT YCTPOWCTB U
m1atdopm.
Hauwnas ¢ Bepcun 5.1 B Unity BkimoueHa BcTpoeHHas mojaiepkka VR-rapuutyp. HaunHas ¢
storo MmomeHTa B Unity mMeetcs HemocpencTBenHas mojyiepkka VR-ycrpoiicts Oculus Rift u
Samsung Gear. MmeeTrcsi BO3MOXHOCTh HCIOJIB30BAaTh CTAHJAPTHBIM KOMIIOHEHT KaMephl,
NOJ00HBIA TPUCOeNMHEHHOMY KommoHeHTy Main Camera u craHmapTHbie NpeaBapUTEIbHO
MOJrOTOBJIEHHBIE pecypchl mepcoHaxel. [Ipu cOopke MpoeKTa ¢ YCTAaHOBJIEHHBIM B pasjese
Player Settings nyumkrom Virtual Reality Supported okxHo oToOpaskaeT wu300pakeHHE CO
cTepeorpaduieckoii Kamepsl U padoTaeT Ha MUIeM-IUCIUICSX.
Co3ganue npeaBapuTeIbHO MOAr0TOBIEHHOr0 00bekTa MeMyself Eye.
Jlns Hagana co3iaguM OOBEKT, KOTOPBIM OyJIeT MpeJCTaBUTENeM MOIb30BaTeNlsd B BUPTYyaIbHOU
cpene. OH mpUTOAWTCS Uil JEMOHCTPAallMM TOro, 4YTo pasHbie VR-ycrpoiictBa MoOryr
UCIIONIb30BaTh pa3HbIE PECypchl KaMepbl. JTOT OOBEKT OyAeT NPEACTaBISITh BHPTYaIbHYIO
000JI0UKY JUTS PEaThbHOTO YEIOBEKA.
Coznaarm 0ObEKT, BBITIOIHSS CIICAYIONINE IIIaru:
1. Otkpoiite mycroit Unity-npoekr.
2. Otkpoiite cueny Diorama, BeinonauB koman sl File—> OpenScene.
3. U3 rimaBHOrO MeHio Beibepute GameObjet - GameEmpty.
4. Iepenmenyiite o0bekT B MeMyself Eye.
5. Pacmonokute ero Ha ciieHe B gocTymnHoi nosunuu (0, 1.4,-1.5)



6. B manenu Hierarchy mneperammure oobexr MainCamera na MeMyself Eye, uTo0OsI cienaTh ero
JIOYEPHUM OOBEKTOM.
7. Ipu BemeneHHOM oOBekTe MainCamera HMHUIMANU3UPYHTE 3HAYEHUS €ro KOMIIOHEHTA
Transform: va manenu Transform B BepxHeM IpaBoOM yriy pasjiesna MEIKHUTE Ha MKOHKE B BU/IC
niecTepEHKy 1 BeiOepute Reset.
Oxno Game 1omkHO 0TOOpakaTh BCE, UTO HAXOJIUTCS B CIICHE.
Tenepb HY)XKHO COXPaHUTh MHOTOPA30BBIN MPEIBAPUTEIBHO MOATOTOBICHHBIH OOBEKT B IMAIKe
Assets nanenu Project, 4ro6s UMETh BO3MOXHOCTh UCIIOJIb30BATh €0 IIOBTOPHO B APYTUX CIIEHAX
U JUI IPYTUX MEPCOHAKEN.
Jist aToro:
1. Ha manenu Project nepeiiiuTe B manky BepxHero ypoBHs ASSetS, MIeTKHUTE MPaBOi KHOMKOM
Mmbil 1 BeIOepuTe myHkT Create—> Folder. [lepenmMenyiiTe BHOBB co3aaHHyr0 manky B PreFabs.
2. Ileperamure oobekT MeMyselfEye B nanky Assets/Prefabs na manenu Project mis cozmanust
9K3EMILIApA NPEBAPUTEIHHO MOATOTOBICHHOIO O0OBHEKTA.

3aoanue

Pa3paboraTh cOOCTBEHHBII TUIIOBOI IEPCOHAXK U COXPAHUTH €0, UCIIOIb3ys MPUBEAEHHBIH
ITOPUTM IS JanbHelero ucnoib3oBanus B VR.

KonmponvHuvle 6onpocwl

1. JI71s1 yero Hy’>KeH «I1yCTOW» MepCOHAX?

2. Yro TpedyeTcs 1l MHTETpalluy annapaTHol U nmporpaMMHoil yacteit VR-nipoexra?
3. Kakue BO3MOXHOCTH JJIsl UHTErparuu ectb B Unity?

4. M0>XHO JI1 UCIIOJIb30BaTh Pa3pabOTaHHBIN IEPCOHAX MHOTOKPAaTHO?



Ipuio:xxkenne 2

OueHoYHBIE CpeICTBA /15 IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLIEHOYHBbIE CPeICTBA /Jsi NMPOBedECHUS
MPOMEKYTOYHOM aTTEeCTAMU:

Kon
WHJIMKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIN U

OneHouHBbIE CpesicTBA

[IK-3: CrnocoOHOCTh aHATM3UPOBATh TPEOOBAHUS K MTPOrpaMMHOMY 00ECTICUCHHIO M 0a3am
JTAHHBIX, Pa3pa0OTKM TEXHMUYECKUX CIENU(UKANUNA Ha MPOrpaMMHBIC KOMIIOHEHTHI U X
B3aMMOICHCTBHE, IIPOCKTUPOBATH MPHIIOKEHHsSI U 0a3bl TAaHHBIX

I1K-3.1

AHanu3upyeT pe3ysibTaThl
103a0MJINTH-UCCIIENOBAHU
JUTSL TIPHITOKCHHUS

BupryanbHas peaqbHOCTb - 3TO...

1) olHa U3 MEepeAOBbIX  TEXHOJOTUMA
COBPEMEHHOCTH

2) MIPUBBIYHOE COCTOSIHUE i1 MHpa
POOOTOTEXHHUKHU

3) TEXHOJIOTHS, TPUXOAAIIAs HA  CMEHY
JIOTIOJIHEHHOM pealibHOCTU

4) mucuMIUTMHA, KOTOPYIO MBI ceiiuac nu3ydaem

5) KOMITBIOTEPHBIN MHUD, B KOTOPOM
3aJIeHCTBOBAHBI 5 OPraHOB YYBCTB YEJIOBEKA

B kakux oTpacisix, HE OpPHUECHTHUPOBAHHBIX Ha
pa3BIeUYCHUsS, BUPTYaIbHAS PEAbHOCTH CETOIHS
HauOosee monyssipua B Poccun?

1) cenbckoe X03SMCTBO

2) IPOMBIILJICHHOCTh

3) 000POHHO-TTPOMBITIIIICHHBIH KOMILIEKC

4) METUIIMHCKAs OTPACIhb

5) Bce OTBETHI BEPHBI

BBIGepI/ITe n3 IPCAJIOKCHHBIX TOKYMCHTOB TC,
KOTOPBIC OTHOCATCA TOJIBKO K [[I/I3aI\/’IHy urp :

1) «oAHOCTPAaHUYHUK

2) «1eCATUCTPAHUYHUK»

3) oOmwii (reHepabHbIi) TU3aliH-I0KYMEHT
4) 5CKU3HBIN MPOEKT

5) TeXHUYECKOE 3a]aHue

[TK-4: CriocoGHOCTH K pa3zpaboTke rpaduyueckoro au3aiiHa Mo paHee onpeaeIeHHOMY
BHU3YyaJIbHOMY CTUJIIO ¥ TIOJTOTOBKA rpa)MueCKiX MaTepUaIoB /Ui BKIIOUEHHUS B HHTEpdeiic

[1K-4.1

OueHuBaeT Ka4yecTBO
MPOCKTA U pean3aIiuu
rpaduyecKoro
nHTepdeiica MPUI0KEHUS

Kakne XxapakTepuCTHKM HYKHO YYHUTBIBaTh IIPH
BbIOOpe VR-ycTpoiicTBa?

1) rmyOuHa norpyKeHus

2) yno0CTBO HOILIEHUS

3) Tin mo1aYM KOHTEHTA

4) matepuan U3roToBJIECHUS

5) BapuaOeNbHOCTh UCTIOTHEHHUSI

Bri6epute numiare KOMIOHEHTH VR-TipoekTa:
1) koHuEenIusa

2) CeTTUHT

3) reiimriei

4) ¢pusuka VR

5) 3ByK

6) xumusi VR




Kon
WHIAKATOpa

Nuaukatop JoCTHXKEHUS
KOMIICTCHIINN

OrneHouHBIE CpesicTBa

7) TMHTBUCTUKA

K ocobennoctsim pazpaboTku HHTEpHEHCOB a1t
VR-nipuioxxeHuit OTHOCSATCS:

1) 6opr0Oa ¢ addexTom ykaunBaHUs

2) mpolyMaHHasi HABUTAIIMS B BUPTYaJIbHOM MUPE
3) moacKa3Ku JIsl HHTEPAKTUBHBIX OOBEKTOB

4) HaIIOMHHAHUE MECTOHAX0XKJICHHSI UTPAFOIIIETO
5) 6opbba ¢ cuaapoMoM CHEKaHBI




0) Ilopsimiok mpoBeleHUs] MPOMEKYTOYHOH aTTeCTANMHU, MOKA3ATeJId M KPUTEPUH
OlleHUBAHUSL:

[TpomexyTouHass arrecTanuss O AUCHUIUIMHE «OCHOBBI BHUPTYaJbHOW pEalbHOCTU»
BKITIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHHSI 00YUYaIOIIMMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIAJICHUIA, IPOBOJUTCS B hopMe TP PEPEHIIMPOBAHHOTO 3a4eTa TOCIIC U3YUCHHSI TUCIIUILTHHEI.

3ayer Mo AMCUMIUIMHE MPOBOJHUTCA IO pe3yJbTaTaM OTYETHOCTH Ha JabOopaTOPHBIX
3aHATHSX C ONMPOCOM B YCTHOH (popMe 1Mo 3TamaM BBIOJHEHHS W aKTUBHOTO BBICTYILICHHUS B
Oeceie-00CYKIEHNU Ha JEKIUOHHBIX 3aHATHSX.



