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Pabouas nporpamma cocrasiena na ocHose ®I'OC BO no Hanpapienuio MOATOTOBKH
(cnemmanbroctH) 09.03.01 MH(opMaTiKa M BRIYHCINTEIbHAS TEXHHKA, YTBEPHACHHOIO NpHKa-
3oM MO u H P® ot 12.01.2016 Ne 5.

PaGouasi mporpaMMa paccMoTpeHa H 000peHa Ha 3ace/laHuK Kadepbl BEIYHCAHTEILHON
TeXHHKH H NPOrpaMMHpoBaHis «26» centsidps 2017 r., nporokon Ne 2.

3ag. kaenpoii 0.C. Jlorynosa

PaGouas nporpamma 000peHa METOIMYECKOH KOMHCCHEH HHCTHTYT4 SHEPreTHKH H
ABTOMATH3HPOBAHHBIX cHCTeM «27» centsibpst 2017 r., nporokon Ne 2.

Ilpencenarens L4 ) C.H. JlykbaHOB

PaGoyast mporpamMMa coCTaBieHa: K.T.H., JOLUEHTOM Ka(eApbl BBIYMCIHTENLHOH TEXHHKH 1
1POrpaMMHPOBaHIsI

W ” __ 10.B. Kouepskunckoii

Peuensenr:
HAYAIBHAK  OTHENa  MHHOBALUMOHHBIX  paspaBoTOK

3A0 «KoucOM-CKC», kanz. TexH. HayK
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_—=r="" A.H.Ilanos



Jluer aktyammsammm paGoueii IPOTPaMMBbl

Pagoyas nporpamma nepecmotpesa, o0cykuena i onobpena s peatusaman B 2017-2018
y4eOHOM rofly Ha 3ace/iaiu Kaeapsl BbrucTHTe BHON TeXHIKY 1 [IPOrPaMMHPOBAHHSA
f f) N
7 20]F N 2,
/#2747 0.C.JloryHoBa
7

[poroxon ot 24 0
3aB. kadeapoii

L

Pabouas mporpamma nepecmorpea, obcyxknena u onobpena g peamwsamuu B 2018 - 2019
y4eOHOM rofty Ha 3aceanmn kadepsl BbluHCIUTEIBHON TEXHUKT 1 MPOrpaMMHUPOBAHHS

ITpotoxomor A Z)L% %’/ A N {
3as. kaepoit & 0.C. Jlorynosa
i

Paboyas mporpanmma mepecmotpena, obeyxziena 1 onobpena ang peammsawn B 2019 - 2020
Y4eOHOM rojTy Ha 3aceauu kaeapsl BbruCIHTebHON TeXHUKY U MPOrpaMMHUPOBAHHA

[IpoTokor ot & 07 2 /QZ N £
3ag. kadepoii é 74:///]

20 /?r
0O.C. Jlorynosa
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Pabouas mporpamma nepecMorpera, obcyena 1 oo6pena amg pearmsauun B 2020 - 2021
y4eOHOM rojy Ha 3acefianiH kadeapsl BHIYHCTHTETHHON TeXHIKH 1 TIPOrpaMMUPOBAHHS

Tporokon ot /5 M@ %‘7 29&{i Neo é:
3aB. kadenpoii  ( ° Z‘////’Z/ 0.C. Jlorynosa
(/




1 Llenu ocBOeHUST AUCIUTUIMHBI (MOTYIIS)

[enssMu OCBOEHUS TUCUUIUIMHBI «APXUTEKTypa BUPTYAJIbHOW PEATbHOCTH» SBIISIETCS
03HAKOMJIEHHE CTYAECHTOB C TE€XHOJOIMSMH BUPTYaJIbHOW M JOMOIHEHHOH peanbHOCTH (VR 1
AR), popMupoBaHne yMeHHS KCIIOJIb30BaTh 3TH TEXHOJIOTHH B MPO(ECCUOHAIBLHON JESITEIbHO-
CTH U HaBBIKOB I10 NPOEKTUPOBAHUIO IIPOIPAMMHBIX IPOAYKTOB, UCIOIb3YIOMINUX 3TH TEXHOJIO-
TUU.

JIist 1OCTHKEHUsI TTOCTaBICHHOM LIENM B Kypce «ApPXUTEKTypa BUPTYaJbHON peaibHO-
CTH» pelIaoTCs 3a0a4u:

— O3HAKOMJICHUE C anmnapaTHOM U MPOrpaMMHON cocTaBisOmMUME VR-TexHOI0THH;

— H3YYEeHHs COCTABIISIOMUX IpoekTa VR — Tpuaabl «uaes-KOHLEIUs-peaTn3anusy;

— H3YyYeHHE CIOCOOOB peajn3aliy TEXHOJIOTUU MPU MOMOIIU CHEIUAIN3UPOBAHHBIX JIBUKKOB
U S13BIKOM IPOIPaMMHPOBAHUS BBICOKOTI'O YPOBHS;

— (QopMupoBaHHE HABBIKOB CO3AaHUS «IKOJOTUYHBIX)» MPUIIOKEHUM, UCTIOJIB3YIOIINX TEXHOJIO-
i VR u AR.

2 MecTo THCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl
MOAr0TOBKH OaKajiaBpa

JucnunianHa « ApXUTEKTypa BUPTYAILHON PEaTbHOCTH» BXOJHUT B CIHCOK AMCIUILIMH I10
BEIOOpY OJ10Ka 1 00pa3zoBaTeIbHOM MPOTrPAMMBI.

Jlnst u3y4eHus TUCIUIUIMHBI He0OX0AMMBI 3HaHUS (YMEHUS, BIIaICHHs), COPMUPOBAHHBIC
B pe3yibTaTe u3ydeHus mucuuiuind «MHpopmarukay, «[IpukiagHoe NporpaMMHUpPOBAaHHUEY,
«KynpTyposorust 1 MEXKYJIbTYPHOE B3aUMOJICHCTBUEY, «AJNTOPUTMBI TeHEpauu U 00pabOTKH
HU300paKCHUIN

3HaHMA U yMEHHS, TIOIy4YEHHbIC ITPH N3YUYSHUU JaHHOHW JWCIMIUIMHBL, OyIyT HEOOX OJMBI
NPY U3YYCHHUH JUCIMIUINH:

«YTIpaBieHne MPOSKTaMU» - MOCTPOCHUE MIPOTPAMMHOM apXUTEKTYphl VR-TIpOeKTOB.

«YenoBeKko-MalInHHOE B3aUMOJICHCTBUEY - co3faHue d((PEeKTa «IIOJHOTO MOTPYKECHUS
NP POSKTHPOBAHHUH TT0JIB30BATENBECKOTO HHTEp(eiica.

YMeHus ¥ BIaJCHUs, MOJyICHHbIC TIPU U3YICHUH JUCIHUIUINHBI «APXUTEKTypa BUPTYallb-
HOW PeaNbHOCTHY», MO3BOJAT OOYYArOUIMMCSl PACHIMPUTh TEMAaTHKY BBITYCKHBIX KBaJIU(HUKAIIH-
OHHBIX paboT.

3 Komnerenuuun ody4aromerocsi, popmupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHUILIMHBI (MOYJIs) M IVIAHMPYeMble pe3yJbTaTbl 00y4eHust

B pesynbTate OCBOGHUS AMCHUIUIMHBI (MOIYJs) «ApPXUTEKTypa BUPTYalbHOW peaibHO-
CTH» 00YYaIOIIMICS TOJDKEH 001a1aTh CISAYIOIIMMH KOMITETEHITUSIMHU:

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHHs
KOMIIETEHIINH

OIIK-1 cioco0OHOCTHI0O MHCTANIUPOBATH NPOrPaMMHOE M aNllapaTHoe o0ecneyeHue 1JIst
I/IH(l)OpMalII/IOHHI)IX H ABTOMAaTU3UPOBAHHBIX CHCTEM

3HaTh OCHOBHBIC allllapaTHbIE COCTABIAIONINE Ui peanu3anuu BuptyansHoi (VR) u
nonoiHeHHO#H (AR) peanbHOCTH; CHCTEMHOE MPOTrpaMMHOE O0eCHeYeHue s
peanuzanuu TexHonoruii VR- u AR-peanpHocTH

YmMmeThb MHCTAIUTMpOBaTh VR-yCcTpoHCTBO B CUCTEMY U HACTPOUTH €0 UCIIOJIb30BAHMUE.

Bnanets criocobamu conpsbkeHust VR- 1 AR- ycTpolCTB ¥ HABBIKAMHU WHCTAJUISIIIUH TTPO-
T'paMMHOT'O OGGCHG‘-ICHI/HI JJIL KOPPCKTHOI'O UX MCITOJIb30BAHUS.

OIIK-4 crioco0HOCTBIO yYaCTBOBATh B HACTPOIKe U HAJIA/IKe IPOrPAMMHO-ANNAPaTHBIX
KOMILIEKCOB




CTpyKTypHBII

JJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS
KOMIICTCHITIH
3HaTh OcHoBHBIE TTapaMeTphl KannOpoBku a3 VR-box
YmMmets HacrpauBats nun3b1 VR-DOX
Brnanets poTrpaMMaMU, TOMOTAIOIMMHE BBITIOJIHATE HACTPOIKY U KAJIIMOPOBKY 000py/10-

BaHMsI BUPTYaJIbHOM PEAIbHOCTH

IIK-1 cnoco0HOCTHIO pa3padaTbIBATh MO/I€JIH KOMIIOHEHTOB HH()OPMALIMOHHBIX CHCTEM,
BKJIIOYAsI Mo/ieJiM 0a3 TaHHBIX U MoJieJiM HHTepP(deicoB ''Yes10BeK - 3JIeKTPOHHO-
BbLIYHCJIUTEAbHAA MamuHa"

3HaTh

OCHOBHBIC TCHJICHIIMH pa3BuTHs oTpaciu VR- u AR; 0CHOBHBIX GUpM-
MOCTaBIIMKOB IPOIPaMMHOTr0 obecreueHus ais peanusanuu VR-poeKTos;
chepnl npumenenus Texnogoruid VR-u AR; Bo3amoxkHOCTH 1 orpanndeHus VR-
OTpaciu

YmMmern

pa3pabateiBaTh VR-IPOEKTHI C UCIIOJIB30BAHUEM OJTHOTO U3 SI3BIKOB MPOTPaM-
MUPOBaHUS BEICOKOT'O YPOBHS

Brnaners

TEXHOJIOTUAMH IIPOEKTHPOBAHUS M Pa3pabOTKU KOHTEHTA ISl BUPTYaIbHOM pe-
anpHOCTH B cpenax Unity u Unreal .Engine.




4 CTpyKTypa U cojiepKaHue TUCHUILTHHBI (MoayJisi) (uist 04HOM (pOpMBbI 00yUeHH )

OO01mast Tpy10eMKOCTh TUCIUTUIINHBI COCTaBIsIeT 4 3a4eTHRIX equHUIbl 144 akan. daca, B TOM YHCTIE!

— KOHTakKTHas padota — 54,15 akaj. yaca:

— ayaurtopHas — 51 akaj. 4yacos;
— BHeayauTopHas — 3,15 akan. yaca;

— caMocTosTenpHas padora — 54,15 akan. gaca

— KOHTpOJIb — 35,7 yaca.

AynuropHas
KOHTaKTHas pabora
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1. TexHONIOruM BUPTYaIbHON U TONOJHEHHONW PEaIbHOCTH
1.1 BBenenue B obnacte VR/AR: oc-| 6 4 6 10 1.CamMocTosiTETbHOE uzyuenue| 1. becena - obcyxenue OIIK-1 -
HOBHBIE OIIPENEIICHUs], KOHLIEIUS, arl- y4eOHOM 1 HAy4YHOU JIUTEepaTypshl. |2. YCTHBIN ompoc. 3yB
napaTHasi ¥ nporpammHas dactu. Mcro- 2. Pabora c anextpoHHbIM yueO- (3. IIpoBepka nabopatopusix |OIIK-4 —
pus mosiBnieHus. O6iacTv MCMOIb30Ba- HHUKOM, pabot 3yB
HUSL. 3. BemmonHenue 1abopaTopHbIX
pabor
1.2 Poisib apxuTeKTOpa BUPTYyaIbHOU pe-| 6 2 6 8 1.CamoctositenbHoe  u3ydenue|l. becena - o6cyxeHue OIIK-1 -
aJbHOCTH. NuTepaktuBHOCTHVR- yueOHOM U HAyYHOU JUTEepaTyphl. |2. Y CTHBIN OmpocC. 3yB
npoekToB. VR- 1 AR —T1poeKThI. 2. Pabora c anextpoHHbIM yueO- (3. IIpoBepka nabopatopusix |OIIK-4 —
HUKOM, pabot 3yB
3. BeimonHeHnue 1ab0paTopHbIX
pabot
HTroro no pasneny 6 12 18 YcTHBIN 0nIpoc
2. Apxurekrypa VR-nipoekTos.
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2.1 Komnonentsl VR-mpoektoB: uzaes,| 6 2 6 10 1.CamocTrosTenpHOe n3yuyenue|l. becena - ob6cyxnenune OIIK-1 -
MporpaMma U KOHTEHT. y4eOHOM U HAay4yHOU JUTEepaTypshl. |2. YCTHBIN onpoc. 3yB
2. Pabora c snextponHbM yueO- (3. Ilpoepka nabopatopubix|OIIK-4 —
HUKOM, pabot 3yB
3. BreimoaHeHue aa00pPaTOPHBIX IIK-1 -3
pabot
2.2 Tlocrpoenue apxurekrypel VR-| 6 4 6 8 1.CamocrosrenbHoe  u3ydeHue|l. becena - o6cyxnenue OIIK-1 -
MPOEKTOB y4eOHOM 1 HAy4YHOU JIUTEepaTypshl. |2. YCTHBIN Ompoc. 3yB
2. Pabora c snextponHbM yueb- (3. IlpoBepka nabopatopHbix|OIIK-4 —
HUKOM, pabot 3yB
3. BremoaHeHue aa00pPaTOPHBIX IIK-1 -3
pabot
HTroro no paspeny 6 12 18 YcTHbIl onpoc
3. Peanuzanus VR-npoektoB. Orpannuenus texnonoruu VR.
3.1. Cozganue VR-koHTeHTa. 6 2 6 10 1.CamMocTosiTENbHOE uzyuenue| 1. becena - obcyxnenue [IK-1 -
y4eOHOM 1 Hay4yHOU JUTEepaTypsl. |2. Y CTHBIN omnpoc. 3yB
2. Pabora c anexktpoHHbIM yueb- |3. [IpoBepka 1abopaTopHBIX
HUKOM, pabor
3. BrinonHeHue 1abopaTopHbIX
pabot
3.2 DOkonorust VR-npoekroB. Bnusiaue| 6 3 4 8,2 1.CaMocTosITENLHOE uzyuenue| 1. becena - obcyxnenue [IK-1 -
BUPTYaAJIbHOM PEaJTbHOCTH HA TICUXUKY y4eOHOM W HAy4YHOU JIUTEpaTyphl. |2. YCTHBIN ompoc. 3yB

moneit. «Tokcuunbie» VR-poekTsl.

2. PaboTa ¢ 3JeKTpOHHBIM yueo-
HUKOM,

3. IlpoBepka J1ab0paTOPHBIX
pabor.
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3. BeinmonHeHue 1ab0paTopHBIX
pabot
HTtoro no pazneny 5 10 18,2 YCcTHBIH onpoc
HToro 3a cemectp 17 34 54,2 JK3aMeH
HToro nmo tucuunjinHe 17 34 54,2 IK3aMeH




5 O6pa3oBaTesibHbIe H HHPOPMAIHOHHBIE TEXHOJIOTHH

1. TpagunnoHHble 00pa3oBaTe/ibHbIE TEXHOJOITHH, OPUECHTUPOBAHHbBIEC HA OPTaHU3AIIHIO
00pa30BaTEeNLHOTO MPOIIECCa U MPEANOIATAIONYI0 PSIMYIO TPAHCISAINIO 3HAHUHN OT TMpernoiaBa-
TeJsl K aCUPaHTY.

@DopMbl YU4EOHBIX 3aHATHI C HCMOJIH30BAHHEM TPATUIIMOHHBIX TEXHOJIOTHIi:

HNudopmaninonHas JeKIHs — MOCIeI0BaTeIbHOE U3JI0KEHUE MaTepuasia B JAUCHUIUIMHAP-
HOW JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BePOATBHBIMH CPEICTBAMU (MOHOJIOT MPEIo-
JlaBaTers).

JlaboparopHas paboTa — opraHu3aius y4eOHOW pabOThI ¢ peaTbHBIMA MAaTEPUATBLHBIMUA U
nH(OPMaLIMOHHBIMU O0BEKTaMH, JKCIIEPUMEHTaIbHas paboTa C aHAJIOTOBBIMH MOJEISIMH pe-
QITBHBIX 0OBEKTOB.

2. TexHoJiorTUM NPOOIeMHOr0 00y4eHHsI — OpraHu3alus 00pa30BaTENBHOIO Ipoliecca,
KOTOpasi MPEAIoIaracT MOCTAHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/JaHHUE YICOHBIX MPOOIEMHBIX
CUTYallui AJI CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHON ACSITENFHOCTHA ACITUPAHTOB.

3. IHTepaKkTUBHBIE TEXHOJOTHH — OPTaHMU3AIMs 00pPa30BaATEILHOTO IpoIlecca, KOTopas
IpernoyiaraeT akTUBHOE M HENMHEWHOE B3aMMOJICHCTBUE BCEX YYACTHHMKOB, JOCTHKEHHE Ha
3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsI HUX 00pa30BaTEIIbHOTO pe3yibTara.

@®opMbl Y4eOHBIX 3aHATHI € MCIOJIb30BAHMEM CHENHATU3HPOBAHHBIX UHTEPAKTHB-
HBIX TeXHOJIOTHIi:

Jlexuus «oOpaTHOM CBSI3M» — JNEKUUA—TIPOBOKaIMs (M3JI0’KEHUE MaTepuaia ¢ 3apaHee 3a-
IUTAHUPOBAHHBIMU OIIMOKAMHU), JICKIUsA-Oecena, JICKIUsA-IUCKYCCHUsl, JCKIUI-TIPecCKOH(epeH-
usl.

4. NHdopManHOHHO-KOMMYHHKAIIHOHHBbIE 00pa3oBaTeibHbIe TEXHOJIOTHH — OPTaHU-
3amusi 00pa30BaTENBHOTO Mpoliecca, OCHOBAHHAA Ha MPUMEHEHUU MPOTPAMMHBIX Cpell U TeXHU-
YECKUX CPEJICTB PabOTHI C 3HAHUSMU B PA3JIMIHBIX MMPEIMETHBIX 001aCTsIX.

6 YueOHO-MeTOAMYeCKOe o0ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4YaroLUXCsl

[To qucuumnnHe «ApXUTEKTypa BUPTYaIbHON pealbHOCTH» MPEAYyCMOTPEHA ayJUTOpHAs U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA padoTa 00yJaromuxcsl.
AynuTopHas caMmocCTosiTeNlbHasi pa0oTa CTYAEHTOB IpearojaraeT BbINOJHEHHE jabopa-
TOPHBIX PadoT.
JladopaTopnasi pabora Nel

KanuOpoBka u Hactpoiika n1uH3 VR BOX
L]env: HayuYUTHCS BBIMOIHATH KATUOPOBKY M HacTpoiky auH3 VR BOX.

Hugpopmayus

J11st TOro 9TOOBI CMOTPETH (DMIIBMBI B BBICOKOM Pa3peIIeHUH W HTPATh B UTPHI B PEKUME
3D HeoOxoauM 1UIeM BHPTYyanbHOH peanbHocTH VR Box, ramker mojn ynpasineHuem Android
OS unmu Apple u cnenuanpbHOe NPUIOKEHHE Ui TelneoHa, KOTOPOe MOXKHO ckadath B Play
Market, k npumepy. [lepen Tem, kak OTHPaBUTHCS OCBAaUBAaTh HOBbIE TEPPUTOPUHN B MHTEPAKTHB-
HBIX 0YKaX, HEOOXO0MMO MPOU3BECTH HACTPOHKY MrH3 VR Box.

CrnenaTh 3TO COBCEM HE CIIOKHO, BEIb IMEpe]] MCIOIb30BAHUEM HEOOXOIUMO JIMIIb yia-
JMTH C JINH3 CIIENUABHYIO TJICHKY, 3allUINAIONIYI0 UX OT BHEIIHUX MOBpexIeHHUU. [lamee, mo-
CJIe TOTO KakK BBl BEIOpanu (MIIbM U CKadaid ero Ha cMapT(OH, HEOOXOAUMO 3aHIThCS HACTPOIi-
KOH JIMH3 1O JUONTPUSAM M paccTOsIHUIO 10 r1a3. Kaxaas nauH3a crmocoOHa HacTpauBaThCs OT-
JIeNIBHO OT APYroM, YTO COCOOCTBYET MOAOOPY PE3KOCTH MO KaXKAbIH I71a3 WHAWBUIYAIBHO.

Kaxnas nuH3a caBuraercs mo ocsaMm Y U Z, TO €CTh BJIEBO-BIPaBO W Bhepen-Hazana. Kaxk-
JBIA  TI0JIB30BATENlb OTJIMYAETCS PA3IMYHBIM PACCTOSTHUEM MEXAY TIJ1a3aMH, MO03TOMY 3Ta
HAaCcTpOIKa MO3BOJISIET HACTPAUBATH JIMH3bI KaK yI00HO.



Kpome 3TOro, 3T0 pPEBONIOIMOHHOE pPEIICHUE MOMOXKET JIOASIM C AePeKTaMu 3pEHUs
HAaCJIaJUThCS BUPTYAJIbHOM pPEaIbHOCTBIO, BEb MPHU MOMOIIM HACTPOWKH JIMH3 IO JUONTPUSAM
UM HE HY)KHO OYZIeT 0/IeBaTh OUKH JIJISl 3PCHHSL.

Kanmu6poBka n3o0pakeHus B 04Kax BUPTyaIbHOU peanbHOCTH VR Box

MHorue mojib30BaTeNy He 3HAIOT, Kak oTKamuOpoBaTh VR Box, X0Ts Ha 1ene 3To OYeHb
nerko. Jlyis KanuOpOBKU HUCIIONIb3YIOTCS Pa3IMyHbIe IPOTrPaMMBbl, U CaMble MOIMYJISIPHbIE U3 KOTO-
PBIX 3TO:

VR Calibration;

Roller Coaster VR

InMind VR.

Google Viewer QR code for calibration

C uX MOMOIIBIO MOYXHO HE TOJIBKO MPOBEPUTH coBMecTUMOCTh VR BOX, HO U mocMoTpeTh
B KaKOM KadyecTBe OyJIeT BOCIIPOM3BOAUTHCS BUPTyallbHAs pealbHOCTh. B ciydae ecnu uzobpa-
JKEHUE MCKaXKaeTCsl WIIM COMBAETCS, a MOJIb30BaTENh YyBCTBYET IOJIOBOKPYKEHUE, TO MOKHO MPHU
MOMOIIM 3TOW MPOrpaMMbl OTCKAaHUPOBATh OJWH M3 BHIOpaHHBIX QR-KOIOB, KOTOPHIN MOXKHO
JIeTKO HaWTH B uHTEpHETE. C €ro MmoMoIbo MOXHO OTKAaIMOpOBATh MapaMeTphbl TPoduIs, 1 mo-
MEHSATh UX, JaXXe HE CHUMas LIUIEM BUPTYaJbHOU peanbHOCTH VR Box.

» C moMomIsi0 MHCTPYMEHTOB, KOTOPBIE MPUCYTCTBYIOT B TaKUX MPOTPaMMax, MOXK-

HO:
CKoppeKkTHpoBaTh U300paKEHUE;
OTcnexxuBaTh MOJIOKEHUE TOJIOBBI B IPOCTPAHCTBE;
KanubpoBath TpexmMepHOe N300paxeHue;
BusyanusupoBaTh KapTUHKY B BUJI€ CTEPEOTIAPHI.

YV VYV

3aoanue
BoeimonHuTh kKanubpoBKy 1 HacTpoliky oukoB VR BOX mpu nomoru o1HOM U3 mpeioxkeH-
HBIX IIPOTpamMM.

Koumponvhvie 6onpocel
1. Yro muontpus?
2. J171s1 4ero Hy>KHO BBITOJIHATH KAIUOPOBKY JIMH3?
3. HyxHo 5mn mogsMm ¢ aedexramu 3peHHs Ha/leBaTh OOBIYHBIC OYKH TEepe]] TeM, KaK HaJeTh
OYKHU BUPTYaJbHOH pealbHOCTH?
4. B uém 3akiouaercs HacTpoiika oukoB VR Box?
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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

5. MoxeTr M MoJap30BaTellb MCHBITHIBATH HENPUSATHBIE ollylieHus, enn ouyku VR Box
HaCTPOCHBI TPABUIIHLHO?

JlabGoparopHasi padora Ne2
YcranoBka nporpaMMHOUN m1aTdhopmsl T pa3padoTku VR-npunoxenuit
L]env: BBIOpATh M YCTAaHOBUTH IIAaThOpMY TSl pa3padoTkuVR-mipriioxeHusl.
Hngpopmayus
Vemanoska Unreal Engine 4
[ar 1.

s ycranoBku Unreal Engine 4 ucnons3yercst Epic Games Launcher. Tlepeiiaute Ha caidT
Unreal Engine u maxxmute Ha kHOnKy Get Unreal B mpaBom BepxHeM yriy.

GET UNREAL

[lepen 3arpy3koil mporpaMMsl 3amycka HeoOX0oauMo OyaeT co3aarh yu&THyro 3anuck. [1o-
cie e€ CO3IaHusl CKayalTe MporpaMmy 3aIycKa, COOTBETCTBYIOUIYIO Balllell ONEPalMOHHOW CHU-
cTeMe.

[ar 2.

[Tocne ckaunMBaHus U YCTAaHOBKHM IIPOrpaMMbl 3anycka oTkpoiite e€. [loaButcs cnenyroiee
OKHO:

PASSWORD

(W Reme r me? Forgot your pass

IIar 3.
BBeaurte ampec 3JIeKTPOHHOMN MOYTHI M MApPOJIb, MCIIOJL30BAHHBIN I CKaYMBAHHS IPO-
rpaMMBbl 3arpy3Kku 1 HaxkmuTe Ha Sign In. TTocie BIOTHEHUS BXOa OTKPOETCS TAKOE OKHO:

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

Learn
Marketplace

Library

Haxxmute Ha Install Engine B neBom BepxHeM yrity.
[ar 5.

[Tporpamma 3amycka nmepemnér K skpaHy, Ha KOTOPOM MOXKHO OyzeT BeIOpaTh yCTaHABIIHU-
BAaE€Mbl€ KOMITOHEHTHI.

Unreal Engine 4.14.1 Installation Options X

Core Components (Required .45 GE
Starter Content 812.61 ME
Templates and Feature Packs

Engine Source 8,05 ME

Editor symbols for debugging 131868 ]

Downlead Size: 5.15 GB
Required Storage Space: 15.21 GB

Install

I[To ymonuanuto BeiOpansl Starter Content, Templates and Feature Packs u Engine Source.
qume Tak Bc€ U ocTaBUTh. OHU 6y,Z[YT IMOJIC3HEBI 110 CIICAYOIIHUM TpUYNHAaM:

Starter Content: 3To KoJuTeKIHsI acceToB (PECYPCOB), KOTOPBIE MOXKHO OECIIATHO MCIOJb-
30BaTh B COOCTBEHHBIX IIPOCKTAX. B ToMm uncne 3To MOZCIIN U MaTCpUaJlbl. X MOXHO HCIIOJIB30-
BaTh KaK BPEMEHHBIE PECYPCHI UIIU B YK€ TOTOBOW HIPE.

. Templates and Feature Packs: mra6monst (Templates) 3amaroT 6a30Bble BO3MOXHOCTH
BBIOpaHHOTO kaHpa urpel. Hanpumep, npu BbiOope mradmona Side Scroller 6ymer co3nan
MPOEKT C MEPCOHAKEM, TIPOCTHIMH JIBIKCHUSAMH U KaMepoil Ha GUKCUPOBAHHOM MJIOCKOCTH.

. Engine Source: Unreal — 3710 ABMXOK ¢ OTKPBITBIM UCXOTHBIM KOJIOM, TO €CTh BHOCHTh
B HETO M3MEHEHHUSI MOXKET KTO yroaHo. Eciam BaM moHamoOuTCst J0OaBUTh K PENaKTOpy J0-
HIOJTHUTEIIbHBIC KHOIIKHU, TO 3TO MOYKHO CJIeNIaTh, H3MEHHB MCXOTHBIH KOJI.

IIar 6.
[Tox cMcKOM ecTh CIMCOK BO3MOXKHBIX IutaTdopm. Eciu He muranupyere pa3padaThiBaTh
UTPY TI0]] KOHKPETHYIO IIATPOPMY, TO MOKETE CIIOKOWHO CHSATh BCE (DIIAXKKH.
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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

BriOpaB HyXHbIE KOMIOHEHTHI, HakmuTe Ha Install. [Tocne 3aBeprieHns ycTaHOBKH JIBH-
JKOK ITOSIBUTCSI B OMOIHOTEKE.

IIar 7.

Teneps HaCTaJIO BpeMs CO3/IaTh MTPOCKT.

Unreal Engine

Community
Learn

Marketplace

Library

Bropas nnatdopma i pazpabotku HaszeiBaeTcs Unity.

Yemanoska Unity

Unity — mexmiardopMeHHast cpeia pa3paboTKi KOMITBIOTEPHBIX Urp. Unity MO3BOJISIET CO-
3/1aBaTh NPUIOXKEHUs, padoratomue noja 6onee yeM 20 pa3IMuHBIMU ONEPALMOHHBIMU CH-
CTeMaM¥, BKJIOYAIONIMMHU NEPCOHAIBHBIE KOMITBIOTEPHI, UTPOBBIE KOHCOIH, MOOMIIbHEIC
YCTpOMCTBa, HHTEPHET-TIpUiIokeHus 1 apyrue. Bommyck Unity coctosuics B 2005 rony u ¢
TOTO BPEMEHU HJIET MIOCTOSTHHOE Pa3BUTHE.

OcHoBHBIMU TIpenMyliecTBaMu Unity SIBISIOTCS HaIW4He BU3YaJIbHOM cpeabl pa3padoT-
KH, MEXIUTaTGOPMEHHON MOAICPKKH U MOIYJIBHOW CHCTeMBbI KOMIOHEHTOB. K Hemocrart-
KaM OTHOCSIT TOSIBIICHHE CJIOKHOCTEH MpH paboTe ¢ MHOTOKOMIIOHEHTHBIMU CXEMaMU H
3aTPyAHEHUs NIPH NMOAKIOYEHNN BHEITHUX OMOINOTEK.

Ha Unity HamucaHbl THICIYM WP, NMPUIOKEHUH M CUMYJSAIMHA, KOTOPHIE OXBATHIBAIOT
MHOXecTBO IIaTGopm u kaHpoB. [Ipu 3Tom Unity ncnonb3yercss Kak KpyImHBIMH pa3pa-
00TYMKAMH, TaK HE3aBUCHUMBIMH CTYIHSIMH.

[Mar 1.
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JUis  yCTaHOBKM HYXXKHO 3amyCTHTh Opay3ep M B aJpecHOW CTpoke HabpaTh

https://unity3d.com/ru
Br1 nepeiinére Ha cailT pa3paboTyrKa U Iepel BAMU MOSBUTCS] OKHO-TIPHUTJIAIICHHUE.

& unity Store

3arpy3uTb

Unity Personal

Hy uTo %, npuctynum! 3arpyauTte Unity n-HauMHaiiTe TBOPUTB YK CEeroaHs.

Bbl — paspaboTuuk-3HTy3uacT? Pa3BuBaiiTe CBOM HaBbIKU U TBOpUTE 6bicTpee ¢ Unity! MonyunTe BOIMOXHOCTb B Te4eHue 12 MecsiLieB nocelyaTb Kypebl Unity Game Dev
Courses 6ecnnaTHo, a Tak)Ke HernocpeACTBEHHbI| AOCTYN K 3HaHUsIM akcnepToB Unity 6narofaps o6eyxaeHuam Expert Live Sessions, a Takke 6narogaps yat-noprany
Unity Success Advisor. Y3HaiiTe nogpo6Hee o Bcex npeumyLecteax Unity Plus. YaHatb Gonblue.

[lar 2.
Cy1iecTByeT HECKOJIBKO BapHaHTOB 3arpy3ku ruiardopmel. Ta, koTopas mpeacTaBieHa HA
pUCYHKe — sBIseTcsl OecriaTHON. Bbl e€ MoxkeTe ycTaHOBUTH, €CM COONIOJEHBI CIEIYIOIINe

YCIIOBUS:

MpuHATL ycrosus

Haxumasi, 5 noATBepXaalo, 4To UMe NpaBo Ha Ucnonb3osaHue Unity Personal B
COOTBETCTBUM C YCIIOBMAMM 0BCITYHUBAaHNA, TaK KaK 5 UK MOSi KOMNaHUs
COOTBETCTBYEM CrieAyoLUUM KPUTEPUAM:

» TopoBoit 060poT He npesbiwaet 100 000 $, BHe 3aBUCUMOCTU OT TOTO, UCMONb3YeTes
nm Unity Personal B KoMMepYecKux Lensix unum Ana BHyTPEHHEro NpoToTUNMpPOBaHUs.

o 06beM npuBneYeHHbIX CpefcTs He npeebiwaeT 100 000 S.

* He ucnonbaytotes Unity Plus unu Unity Pro.

Ecnu Bbl He MoXxeTe ucnonbaoeatsb Unity Personal, nonpo6yitte LLlenkHure 3gecs
4YTO6bI y3HaTb GonbLue o Unity Plus v Unity Pro.

Wwete ycTaHoBluk aAns Mac 0S X?
Bbi6epute Mac 0S X

Iar 3.
HyxHO mpoBepuTh, YAOBIETBOPSAET JU Balll KOMIBIOTEP CHUCTEMHBIM TPEOOBAHUAM IS
YCTaHOBKH.
CucrtemHble TpeboBaHusa Unity Unity 2018.2.16
Bobiwegwwue: 15 November 2018
0S: Windows 7 SP1+, 8, 10; macOS 10.11+.
GPU: Bugeokapta ¢ nogaepxkoit DX9 (shader model 3.0) unu DX11 ¢ nogaepkow
byHKUMIA ypoBHs 9.3
ITar 4.
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[MosiBUTCS OKHO COXpaHEHUs /s TOMOIIHKKA 3arpy3unka (DownloadAssistant) Unity:

&) unity

Let's get you started!

CoxpaHeHvie

Thank you for downloading Unity.

v 1| > Unity v ¢ | | Mouce U
YnopagounTs ¥ Co3pars nanky
¢ Vis6panroe Vs [lava wsmenennn
& 3arpyzkn R

B Pabouniicron v <
Wma daiina: | UnityDownloadAssistant-2018.2.17f1

Tun daiina: Application

~ Cxpbie nankn

[lar 5.
3anyck MOMOITHUKA MPUBEET K MOSBJICHUIO OKHA YCTAHOBKHU:

<« Unity 2018.2.17f1 Download Assistant o = “

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

[Iar 6

Il

YAOBNETEOPAIOLLIX YCNOBUAM NOUCKA.

Otmena

OcrapinsieMm BbIOOp TIAaTGOPM IO YMOJTYAHHIO, THOO T00aBIsieM HYXHBIC (€CIIA BbI TUTAHHU-

pyeTe pa3padaTbIBaTh 0] KOHKPETHYIO IIIATPOPMY):
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<« Unity 2018.2.1711 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

[]i05 Buid Support

[ ]twO5 Build Support

[] Linwzx Build Support

[] Mac Build Support (Mona)

[] UWP Build Support ((NET)

[] UWP Build Support (IL2CPF)

[] Viuforia Augmented Reality Support
[] WebGL Build Support

[] Windows Build Support (IL2CPF)

- ' ' [

W

ity 2018.2,17F1 Download Assistant

Pozition paur mouze aver

Install space required: 3.7G8

u 3areM xéM, ioka Unity yCTaHOBUTCSI Ha KOMITBIOTED:

<« Unity 2018.2.1711 Download Assistant

Applications are blocking the installer

Some applications are preventing Unity from being installed, and must be dosed.

CoEEN
<

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

Application Process
ﬁé: '36% Searching, please wait...
ity 2018.2,17F1 Download Assistant
< Back Install Cancel

[Tocne okoHYaHUS YCTAaHOBKU KOMIIBIOTEP HYKHO OyZIEeT Iepe3arpy3uTh:
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< 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?

(31 want to manually reboot later

& unity

3adanue: YcraHOBUTE OJHY U3 MpearaeMblx Iuiatrgopm g paspabotkun  VR-
MIPUIIOKEHUN.

Konmponvusie 6onpocoi

1. Yro Takoe miaTdopma?

2. Kakue nnatdopmsl 11 pabotsl ¢ VR BbI 3HaeTe?

3. Kak pacmmmdpossiBaercst abopeBuarypa SDK?

4. Tns yero HyxeH SDK mpu paspabotke VR-npunoxennii?

JlabopaTopnasi pabora Ne3
Pa3pabotka konuenuuu VR- npoekra

L]eny: HayuuTHCS pazpadaThIiBaTh TEXHUUECKOE 3aJJaHHe JIJISl IPOTPaMMHBIX MPOJYKTOB COTJIACHO
JEHCTBYIOLIUM CTaHJapTaM.

Unghopmayus
Wrak, oTKyza e MOSBWINCHh BUPTyallbHasl PEAJIbHOCTh?
BpemenHas 11kaga OCHOBHBIX COOBITHH B 3TOM cepe BBIMISAIUT CIETYIOIUM 00pa3oM:

Ton CoObITHE Onucanue

1840 OcHOBBI Crepeockomn, n3o0peTeHHbI Yapiap3om
YUTCTOHOM, COCTOST U3 OMHOKIIS, KOTOPBIH
yepe3 Habop 3epkai U aBe poTorpadpuu
TOM e CIEHBI CO3/1aJT OCHOBHOE MPEJICTaB-
JICHUE TPEXMEPHOCTH

1929 [TepBoe ycTpoicTBO Brnepsrie Link Trainer ucnonbs3yercs 1ist
obecrneueHnst BUPTYaTbHOTO OOYYCHHSI BO-
eHHbIX nuiaoToB CIITA

1935 JlutepatypHbiii hoH B cBoem pomane «OUku NTUTrMaJIMOHA) TH-
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Ton CoObITHE Omnucanue

carenb-pantact Ctonnu . Baitn6aym onu-
CBIBACT Mapy OYKOB, KOTOPBIC TTO3BOJISTIOT
CO3J1aTh TOJIOTPaMMbI Y€JIOBEYECKOTO OIbI-
Ta, BKJIIOYasl 3a1axX U MPUKOCHOBEHUE

1965 [TpoucxoxaeHne TepMrUHa Npan Cazepienp onpeaenser KOHIEIITUIO
VR B razerHoii crarbe noja HazBanueM «The
Ultimate Display», x0Tsi momynsipu3upoBat
9TOT TepMuH Jaron Lanier

1980 I'maza Stereographics co3gaeTt nepBbie BUPTyallb-
HBIC 3pUTEIBCKIE OUKU
1982 Pyku Tomac [lummepmaH co3aeT nepuaTky JaH-

HBIX JUISI YIIPaBJICHUS] BUPTYATbHBIMH WH-
CTPYMEHTaMH PYKOil

1991 CAVE [TepBas komnara VR ¢ morpyxeHuem
[TepBasi MHOTOIIOJIL30BATEIbCKASI BUJICOUT -
pa VR

2015 HoloLens Ouku Microsoft, KoTopsie codeTaroT
VR u AR

2016 Oculus Rift ['apauTypa VR MaccoBoro peiHka puHaH-
cupyetcst Facebook

PlayStation VR [TepBast uTpOBasi KOHCOJIb MaCCOBOTO PhIH-
ka VR-rapHuTypHI
Daydream [Tnardpopma Google VR.

Bo3aelicTBrue BUPTYyaJIbHOM peaIbHOCTH Ha HAC HAMHOI'O CHJIbHEE HEXKEIIH B KJIIACCHYECKHUX
CMMU. 13-3a sToro nmpu BeIOOpe An3aiiHa M KOHTEHTa Ha Hac, Kak Ha pa3pabOTYMKOB, BO3JIOKEHA
00JbI11ast OTBETCTBEHHOCTD.

PaccmoTpum, Ha 4TO cienoBaigo Obl OOpaTUTh BHUMaHME, YUUTHIBAS, KaK MPAKTUYECKHE
CcoOo0paxkeHUsl, TaK U 3TUYECKUH acnekT. UTO CTOUT MOKa3bIBaTh, a UTO HET, KAKOW MOCHIIT HECET
Hama paboTa M Kak Mbl XOTUM OOmIaThecsl ¢ mosb3oBareneM. Ilpu paspabotke VR-mpoexToB
HE00XO0IMMO MPHUAEPKUBATHCS OIIPEIETICHHBIX PAMOK.

['my6okoe morpykeHue JaeT HaM OOJbIlIOe BIMSHUE HAa dMOLMHU Nojb3oBareneid. C aToi
00JIbII0M OTBETCTBEHHOCTHIO HY)KHO O0XOJUTHCSI O4YEHb OCTOPOXKHO.

Oco0eHHOCTH BOCTIPUATHSA

PaccrosiHre oT 0OBEKTOB 10 TJ1a3 JOJDKHO HAXOAUTCS B MMPOMEXYTKE OT 75 ¢cM u 3,5 MeT-
poB. DTa 00jacTh MJeanbHa JUIS BaXKHBIX 3JEMEHTOB B I0JI€ 3pPEHHUS, TaK KaK OHA SBJISETCS
Haubosee ynoO0HOM! AJis TJ1a3 yUUThIBasi COBpeMeHHbIe VR-TeXHOI0ruH.

OueHb BaXHO HE PACCTABIIATH DJEMEHTHI OJIKe, YeM 75 cM: HcCieloBaHMs IMOKa3alu,
YTO U1 MHOTHUX JIFOJIEH — 3TO HEMPUSTHO.

He ctout nenatp BUpTyanbHble OOBEKTHI CIMIIKOM TOHKHMH, MHaY€ MOXET BO3HUKHYTh
HENpPUSITHBIN Mepuatonuii 3pdexT u3-3a cuiibHOrO criaxkuBanus (Antialiasing).

YroObl yBEIMYUTH OUIYIICHUE MOTPYKEHUS B BUPTYaIbHBI MHUp, pa3padOTUMK MOMKET
yeunuTh 3D 3¢ dexTsl ¢ MOMOIIBI0 Pa3IMYHbIX BO3MOKHOCTEH.

K npumepy, ¢ MoMOILIbI0 XOPOILIEro OCBEIIEHUS, UCIIOIb30BAaHUS COOTBETCTBYIOIIUX TEK-
CTYp, O1arosiapsi CWJIbHOMY Pa3IMUuMIO B pa3Mepax U MpuMeHEeHHIo 3P deKTa napaiiakca.

Od4eHb MHTEPECHO UMETHh BO3MOXHOCTh CPaBHUBATh TOYHOCTH Iponopiuuil B VR ¢ moab-
MHU. /{0 cux mop ToYHbIE pa3Mepbl Bpsl I UHTEPECOBAIM Tosib3oBaTenen [10.

Ho B VR-mpoekTax 3TOT aceKT CTAaHOBUTCS BaKHBIM, TaK KaK OOBEKTHI KaKyTCsl peab-
HBIMH, a, CJIEIOBATEIbHO, HYXKHO YAEIATh BHUMAaHNE TOYHBIM pa3MmepaM. Ciien0BaTenbHO, CTOUT
y’Ke Ha 3Tare pa3paboTKH NpUIaBaTh 00bEKTaM JICHCTBUTEIBHBIE Pa3MEpHI.

Taxoke ¢ TOUKM 3pEHUsT CUMYISIIMN (PU3MKH IS OLYHIEHUs PEalbHOCTH BaXKHbBI IIPAaBUIb-

18




HbIE pa3MEPHBIE JTaHHBIE, IPAB/A, B KyI€ C COOTBETCTBYIOIIUM BECOM.

User Interface — 1o mpsimoe B3auMOJCHCTBHE MEXIY YETOBEKOM M MAIIWHOW. DTO Cpeji-
CTBO, C IOMOUIbIO KOTOPOI'O KOMITBIOTEP ONOBEIIAET HAC O BO3MOXHOCTAX, @ MbI IEPEJIAEM EMY
CBOM HaMEpEHMUSI.

KadecTBO U npenckazyeMocTh OOIICHUSI B 3HAYUTEIBHON CTENEHU BIUSIOT HA TO, KaK MBI
BocripuHuMaeM [1O u kak OBICTPO TOCTUTAEM TIEIICH.

User Interface (UI) oduenp BaxkeH, u nipu pazpadorke VR-nipoekToB. OCOOEHHO HHTEPECHBI
B pa3paboTKe BUPTYaJIbHOU peaibHOCTH HOBbIE CIIOCOOBI B3aUMOICHCTBHUS: MOJIOKEHUE TOJIOBHI,
HaIpaBJIEHUE B3IJIsSL1a U KOHTPOJIIEPHI IBUKEHUS Ha pykaxX. OHUM mpejiaratoT Ham, Kak paspa-
0oT4MKaM, HOBbIE BApUAHTHI pealu3anuu uaTepderica.

Ho Tak)e BO3HUKAIOT M HOBBIE MPOOJIEMBI, TaK KaK B3aUMOJCHCTBUE C STHMHU YCTPOU-
CTBAMHM HAaMHOTI'O CJIO)KHEE — K MPUMEpPY, KIUMK MBIIIKOM HAMHOI'O MPOIIE PAaCHO3HATh HEXENIU
HESIBHBIM KECT Ha KOHTPOJUJIEPE.

Uneanpupiii Ul qomkeH ObITh NOHATHBIM, HEOPOCKUM U MHTYMTHUBHBIM, YTOOBI JI€HCTBUS
caMH HaIpaluBauCh.

Jlyume Bcero, Korjaa noyib30BaTelbCKUE 31EMEHThI MHTErprpoBanbl B 3D mup. B knaccu-
yeckux 2D wmHTepdeiicax O4eHbp BaXKHO CO3/1aTh aOCTPAKIMIO BHEIIHETO BUJA M B3aUMOJICH-
ctBus. B VR 117151 3TOro HeT HUKakuxX NMPUYUH — HAIPOTHUB: Mbl YJIy4llaéM B3auMOJECHCTBUE, J1e-
nast uHTep(eic KOHKPETHBIM U OCS3aEMBIM.

Hamnpumep, CTOUT pacnoioXuUTh NEPEKI0YaTeNIb CBETA MPSMO HAa CTEHE, a HE Ha MOJIBe-
IIIEHHOM B BO3/lyX€ IUIOCKOCTH. Takoe B3auMOJIEHCTBUE BOCIIPUHUMAETCS 00J€e HHTYUTUBHO, a
KpOME TOr0 Mbl HUCIOJIb3YEM ISl CBOMX LI€JIEH OTPOMHOE KOJUYECTBO HATPEHUPOBAHHBIX B pe-
aJIbHOM YKM3HU NPUBBIUEK U CO3JAEM MIPUATHOE U MIOHATHOE BIIEYATIICHUE.

B VR-mupe Her kHonku «OK», kak, Hanpumep, B Kinaccudeckux 3D-urpax, TyT Mbl MO-
K€M Ha)XKMMaTh BCE COOCTBEHHBIMU pyKamH. V1 KOJIMYECTBO MAaTPOHOB B IIyTEPE HE MOKET OBITH
IPOCTO OTOOPaXKEHO Ha JAUCIUIEE, UX YUCIIO JOKHO OBITh BUJIHO B Mara3uHe aBToMara.

CxonupoBaTh U3 peaIbHOM KNU3HU

Uto0bl mepeiTH Ha HOBBIM 00pa3 MBIIIJICHUS, MOJIE3HO BOCIPHUHUMATh OBCEIHEBHYIO
XKHU3Hb, Kak oOpasen ais noapaxanus. Eciu apxurexkrop OyaeT BHUMATeNeH, OH OBICTPO 3ame-
tuuib, yTo Ul ecTh Besze, a He TOIbKO B IU(PPOBOM MHUPE: 3TO OTHOCUTCS KaK K TBOEMY TOCTEPY,
TaK U K JIBepH JIoMa. B peaibHOM MUpe TOXKe CYIIECTBYIOT XOpOIIXe U Iuioxue uHrepdeiicsl. U,
KOHEYHO, HE HY)KHO IJIOXHE UHTep(elchl IEpEHOCUTh B BUPTYAJIbHBIN MHUP.

YuuteiBas 3TOT GaxT, BaXKHO, YTOOBI BUPTyalibHbIE HHTEp(]ENchl oOecrieunBaid 00paTHYIO
cBs3b. C MOMOIIBIO BU3YaJIbHBIX U 3BYKOBBIX 3(D(PEKTOB, aHUMALlUK MOYXHO OMOBECTUTH MOJIb30-
BaTelNeil 0 TOM, yauHO JIM MPOLUIO UX JieiicTBUe. B BUPTyaabHOM MHUpE MOXKET OBbITh MOJIE3HO
CZeNaTh 3TH OTMOBELIEHUS sIpUe, YEM B pealbHOM MUDE.

IIpesxxne Bcero MHTEPECHBI TAKME MEXAHMUYECKUE DJIEMEHTHI, KaK KHOIIKH, pblYary, rnepe-
KJIFOYaTeNu, BEHTHIIN U BBIIBUKHBIE MEXAHU3MBI.

Tounoe BociponsBeneHune GU3NKHN He BCeraa ONPaBIaHO

[TporpamMmmucTam GBICTPO MPUXOTUT B TOJOBY MPUOErHYTh K cUMyIsUuU Gu3uku. Bee co-
BPEMEHHBIE JIBJKKH YK€ OCHAILIEHBI COOTBETCTBYIOIIMMH MOAYJISIMH.

Opnako OBIBalOT CUTyallMu, KOTJIa HE CTOUT IpHUOerath K TOYHOW CUMYJSALUU U CIETyET
HEMHOT'O IIPEYBEINYUTh WM MTPEYMEHBLINTD BIUSHUE (U3HMUECKUX 3aKOHOB. Hampumep, crenas
M0JIb30BaTeNs 60jee YyCTOMUMBBIM WIM HA000POT, 1aB €My BO3MOXKHOCTh ITOYYBCTBOBATh HILIIO-
3HI0 MTOJIETA.

BaskHa corjiacoBaHHOCTb

YroObl HE MEIIATh MOTPYKEHUIO, TAK)KE OUYEHb BaXKHO, YTOOBI MTPaBUiIa BUPTYAIbHOTO MU-
pa — ObUIH MMOCTOSIHHBIMH U OJIMHAKOBBIMH.

DT0 03HAYAET, YTO €CIIU B CO3/1aBaeMoM VR-Mupe Kakoi-To 00BEKT MOKHO OpaTh U mepe-
TaCKHUBATh, TO 3TO JOJKHO OTHOCUTHCSI KO BCEM MOJIOOHBIM OOBEKTaM.

K npumepy, Henb3sl CTaBUTh HA CTOJ KPYXKKY, C KOTOPOM MOXHO B3aUMOJIEHCTBOBATh, Psi-
JIOM €O cTaTU4HOM OyThUIKOM. Kak TOnbKO Mmosb3oBaTesab MonpodyeT B3ATh B PYKY OYTBUIKY, U
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HUYETO HE IPOU30UICT, ITOT BUPTYATbHBIN MUP TYT K€ MIEPECTAHET Ka3aThCs PEaTbHBIM.

B takux cinyvasx apxutektop VR q0ipKeH 3apaHee OY€Hb TOYHO MPOAYyMaTh YCTPOMCTBO
BUPTYaJIbHOTO MHpa U HE PACCTaBJIATh 3JIEMEHTHI, C KOTOPBIMU HEJb3sl B3aUMOJICHCTBOBATb.
Eme onHo pemieHue 3Toif mpo6iieMbl — MO3ULIUOHUPOBATh CTATUYHBIE 0OBEKTHI TaK, YTOOBI OHU
OBLIN PacMOIOKEHBI BHE 30HBI JOCSITaeMOCTH.

IKoJoruyHocTh VR

Heckonbko BOMpoCOB yKa3bIBalOT Ha TO, YTO HE BCE, YTO CBSI3aHO C JOMOJIHEHHOM peasb-
HOCTBIO W BUPTYaJIbHOM PEaIbHOCTHIO, SIBISIETCS MMO3UTHUBHBIM B OTHOIIEHWU HCIOJIB30BaHUS
TEXHOJIOTHI, Kak 3TO BUAHO HHUXe: CTOMMOCTH MPOU3BOACTBA BJICKTPOHHBIX YCTPOWCTB
¢ AR u VR MoxeT ObITh 3alpeTUTEIbHOM; CIEA0BATEIbHO, CO3/IaHUE OIbITA MOTPYXKEHUS 3a-
TPYAHUTEIHHO.

TexHonorust co3gaHus TAKOTO ONBITA SIBJISIETCS HOBOM M 3KCIIEPUMEHTAIIbHOI, a 3TO O3Ha-
9aeT, 4YTO B 00JIACTH 00pa30BaHUs BCE €IIIE €CTh HECKOJIBKO acIeKTOB, CBSI3aHHBIX C 00YYCHHUEM,
KOTOpBhIE HEOOXOAMMO HCCIEeN0BaTh W aHanu3upoBatb. COOp u XpaHeHHe WHGOpManuu 000
BCEM, YTO HEOOXOMMO IS peaTH3aliK JTOTIOJTHECHHON PeaTbHOCTH U BUPTYAIIbHON PEaTbHOCTH,
TpeOyeT MHOro BpeMeHH U ycunuil. O4eHb 4acTo JIOJU MepecTaloT OOIIaThCs JIMIOM K JIUILY,
a BUPTYyaJIbHbIE OTHOIICHHSI CTAaHOBSATCS BCE Oojee MmpeodagaloiMU, YTO MOXET MOPOKIATh
HEOMpeAENEeHHOCTh, clla0ble SMOIMOHATIbHBIC CBSI3H, MPEBPAILIEHUE B OOBIICHHOCTh U ACKAIU3M.
Ota cuTyanusi MoKeT ObITh 3HAUUTEIBHO ycuiieHa ¢ ucnosb3doBanueM AR u VR.

[TocneactBust oOyuyeHus: B cpene VR — 3To He TO ke camoe, uTo oOyueHHe u pabota
B PEAUIbHOM MHpE. DTO O3HAYAET, YTO JaKE €CJIM KTO-TO XOPOIIO paboTaeT ¢ MMUTHUPYEMBIMU
3ajauaMu B cpesie VR, TOT ke uenoBek MOXKET He TaK XOpoIIo paboTaTh B peaibHOM MUpE.

3aoanue

Pa3paboraTh KOHIENIMIO COOCTBEHHOTO BUPTYyalbHOro Mupa. Caenats moApoOHOE onuca-
HUE KaKoH-JIM0O CIEHBI, OCHOBBIBAsICh Ha 3aKoHax U TpeboBaHusx VR.

Konmponvnvie gonpocwi

1. Yro Takoe Au3aiiH BUPTYaIbHOH pealbHOCTH?

2. KakoBbl 0COOEHHOCTH MPOSKTUPOBAHHUS MOJIb30BATEIBLCKOTO HHTEpdetica i VR?
3. KakoBbI 0COOEHHOCTH peann3aliiy JeCTBUI B BUPTYAIbHOM MUpE?

4. Yo Takoe «ToKCHUHbIe» VR-TPOEKTHI?

5. Kakue orpannueHust HAKJIaJpIBa€T BUPTYAIBHBIH MUP Ha ITOJIb30BATEIS ?

JlaGopaTopHas padora Ned
Peanuzanus VR-npoekra.

L]env: HayunTHCS pa3zpadaTeiBaTh TUTIOBOW MIEPCOHAX ISl BUPTYaAIbHOM peanbHocTH B UNity.

Hugpopmayus
[TporpammHoe obecnieuenue uurerpannu VR-ycTpoiicTs.

CHauaiia Hy)KHO pa300paTbcsi CO Cloco0aMu 00beAMHUTD MpoekT UNity ¢ ycTpolicTBaMu BUPTY-
abHOM peanbHOCTH. B 00miem ciygae mpoekt Unity moimkeH cogepikath 00bEKT KaMephbl, KOTO-
pBIil CIOCOOEH MPEeNOCTaBIATh cTepeorpaduueckoe OTaeIbHOE H300pakeHue ais ria3 Ha VR-
rapautype. [Iporpammaoe obecrieueHne Uisi MHTETPaIly TPUIIOKEHUH ¢ TEXHUYECKAM obecre-
yeHneM VR 0XBaTBIBaeT CHEKTp HauMHAasi CO BCTPOCHHOM MOJAEPKKH U CHEIU(PHUECKUX IS
YCTPONCTB MHTEP(EHCOB M 3aKaHYMBAsE OMOTMOTEKaMH, HE3aBUCUMBIMHU OT YCTPONCTB M TUIAT-
dopm.

Hauunast ¢ Bepcum 5.1 B Unity Bkiodena BcrpoeHHast moaaepkka VR-rapautyp. Haumnas c
sroro MmomeHTa B Unity mmeercs HemocpenctBenHas nojepxkka VR-ycrpoiicts Oculus Rift u
Samsung Gear. Mmeercss BO3MO>KHOCTh MCIIOJIb30BATh CTAHAAPTHBIA KOMIIOHEHT KaMephl, Mo-
NOOHBII pucoeMHEHHOMY KomItoHeHTy Main Camera u ctaHIapTHBIC IPEABAPUTEILHO TOATO-
TOBJICHHBIC pecypchl mepcoHaxeil. [Ipu cOopke mpoekTa ¢ ycTaHOBJICHHBIM B pasiene Player
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Settings mynkrom Virtual Reality Supported okHo oToOpakaeT m3o0paxkeHHe co crepeorpadu-
YEeCKON KaMephl U paboTaeT Ha UIEM-TUCTIIESX.
Co3nanue npenBapuTeabHO MoAroToBieHHOro oobekra MeMyself Eye.
s Havasa co3gaauM OOBEKT, KOTOPBIA OyIeT MpeJICTaBUTEIeM MOJb30BaTelsl B BUPTYAIbHOU
cpene. OH npuroguTcs Uisd AEMOHCTpALUU TOro, 4yTo pasHble VR-ycTpolicTBa MOTYyT HCIONIB30-
BaTh pa3HbIE PeCypChl KaMepbl. DTOT 0OBEKT OyIeT MPEACTaBIATh BUPTYAIbHYIO 000JI0UKY JIJIs
peasbHOTO YeIoBeKa.
Co31amum 00BEKT, BBITIOIHSISI CIICYIOIUE [Iaru:
1. Otkpoiite myctoi Unity-mpoexT.
2. Otkpoiite cueny Diorama, seimonaus komanael File> OpenScene.
3. U3 rnaBHoro MeHro Beibepute GameObjet - GameEmpty.
4. Tlepenmenyiite 00bexT B MeMyself Eye.
5. Pacmosioskute ero Ha ciieHe B goctynHoi nosuuu (0, 1.4,-1.5)
6. B manenu Hierarchy meperamure o6sext MainCamera na MeMyself Eye, uro6sI caenars ero
JIOYEPHUM OOBEKTOM.
7. Ilpu BeigeneHHOM 00bekTe MainCamera HHUIMATU3UPYHTE 3HAYSHUS €0 KOMIIOHEeHTa 1rans-
form: na nanenu Transform B BepxHeM mpaBoM yrity pasjeina INEIKHUTE Ha HKOHKE B BHJIE IlIe-
cTrepéHKHU 1 BhIOepuTe Reset.
Oxno Game gomKHO 0TOOpaXkaTh BCE, UTO HAXOAUTCS B CIEHE.
Tenepb HY)XKHO COXPaHUTh MHOTOPA30BBIN MPEIBAPUTEIBHO MOJITOTOBICHHBIH OOBEKT B IAIKe
Assets manenu Project, 4To0b1 UMETh BO3MOXHOCTh MCIIOJIb30BaTh €r0 MOBTOPHO B JAPYIHX CIIe-
HaX ¥ JUTS PYTUX TIEPCOHAKEH.
Hnst aToro:
1. Ha manenu Project mepeiiante B manky BepxHero ypoBHs ASSetS, METKHUTE MPaBOW KHOMKO#
MbIM U BeiOepuTe nmyHKT Create—> Folder. [TepenmenyiiTe BHOBB co3/1aHHYIO Tanky B PreFabs.
2. Tleperanmre 06bekT MeMyselfEye B manky Assets/Prefabs na manenu Project msst coznanus
IK3EMILISIpa MPEBAPUTEIBHO MOJATOTOBICHHOTO O0BEKTA.

3aoanue

Pa3paboTaTe COOCTBEHHBIH THUIIOBOI MEPCOHAX M COXPAHUTH €r0, UCIONB3YS NMPUBENEH-
HBII QJITCOPUTM JIJIs TaJIbHEHUIIEro UCmoiib30Banus B VR.

Konmponvhuvle 6onpocwl

1. JIns 4ero HyXeH «IIyCTOI» HepCoHax?

2. Yto TpebyeTcs st MHTErpaIliy almapaTHON U porpaMMHoil yacteir VR-npoekra?
3. Kakue BO3MOXKHOCTH Jij1sl MHTErpaiuu ecth B Unity?

4. MO3KHO JT1 UCTIOJIb30BaTh pa3pabOTaHHBIA EPCOHAK MHOTOKPATHO?
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7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTaThl 00yUYeHHs U OIlEHOYHbIE CPEJACTBA ISl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTAlluu:

CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

OIIK-1 cnoco0HOCTBIO HHCTAJJIUPOBATH NPOrpaMMHOC U allllapaTHOE odecmeyeHue AJIsA I/IH(l)OpMaIII/IOHHLIX U ABTOMATU3UPOBAHHBIX CUCTEM

OCHOBHBIC aIlllapaTHBIC COCTABJIAIOIIHUC IJIA

HepequL TCOPCTUYCCKHX BOIIPOCOB

peanuzauun BuptyanbHoud (VR) u gomon-| 1 Uro takoe VR?

HeHHON (AR) pealbHOCTH; CHCTEMHOE Tpo- | 2 Yro takoe AR?

rpaMMHOE oOecneueHue sl peanu3anuu | 3 Yro Takoe MR?

texHosioruii VR- u AR-peanpHOCTH 4 [Tepeunciure 0COOCHHOCTH CIIOKHBIX MPOTPAMMHBIX CUCTEM.
5 Uro npencrapisieT co00it HTepakTUBHBIN d5ieMeHT (Interactiveltem)?
6 Kak HazpIBaeTcst 0TOOpaXKeHHe OCHOBHOT'O CII0CO0a B3aUMOJICHCTBUS C 3JIEMEHTaMU B
BUPTYaJIbHOU peasbHOCTU?

3HaTh

7 Yro takoe «Macmtab pennepunra» (RenderScale)?
8 Kak HacTpouTh BIUSIET Ha Ka4eCTBO M300paxkeHus mpu momoiu RenderScale?
9 Cerka (Reticle): ocHOBHOI TpUMep CETKU B BUPTYaJIbHOM PeabHOCTH
10 Kak mMoxHO ucnons3oBath snemMeHT «Bpamenne» (Rotation)?
11 Cencopnas nanens (Touchpad) u Busyanusanus BBoja HHPOpMALUU
12 Orpanunuenus VR
13 [Tcuxonoruueckoe Bocnpusitue VR
Toxcuunbie VR-mMupsl

uHcTaupoBaTh VR-ycTpoiicTBo B cuctemy | Ilepedenp npakTuueckux 3aaHuii

Y HaCTPOUTH €r0 UCIOJIb30BAHUE. 1. Ucnonb3ys cBeneHUs O CUCTEMHBIX pecypcax, pazpaboTaiite ontuManbHyo cOopky VR-
CHCTEMBI.

YMerb 2. BolnmonHuTe MHCTAJUISLINIO IBUKKA 11 pa3zpadotku 3D-urp.

3. OHpeI[CJ'II/ITCCB C MapaMeTpaMu VR-oukoB AJI1 HCKOTOPBIX MapaMETpOB 3pCHUA ITOJIB30Ba-
TECIIA.
4, IlogkmrounTe B ABMXKKE IIIJIEM BI/IpTyaHBHOﬁ PCAIBHOCTH.




CTpyKTypHBII

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OrneHoYHBIC CPECTBA
KOMIIETEHIUN
criocobamu conpspkeHust VR- u AR- KommekcHoe 3amanue:
Braziers YCTPOMCTB U HABBIKaMU MHCTAIULSIIAH TIpo- | [Ipumymarts uaero, pa3paboTaTh KOHIICTIINIO, CIPOSKTUPOBATH BUPTYAIBHYIO CIIEHY U Peallu-

I'paMMHOI'O obecreyeHus JJI1 KOPPEKTHOI'O
X UCIIOJIb30BaHMA.

30BaTh €€ C UCIOJIb30BaHUEM IIaTGOpM 11 peanuszauuu VR, ncnomnas3ys Kak roTroBble MOie-
nu B3auMoencTBusl, Tak 1 AP| pynkimu. OneHUTh S5K0JOTHYHOCTh CBOETO MPOEKTA.

OIIK-4 cnoco0HOCTBHIO YYACTBOBATH B HACTPOKE M HAJIAJIKe MPOrPAMMHO-ANNAPATHBIX KOMILJIEKCOB

3HaTh

OCHOBHBIE TTapaMeTPhl KATUOPOBKY JIMH3
VR-box

1. Yro muonTpus?
2. J17151 4ero HyKHO BBINOIHATh KaTHOPOBKY JIMH3?

3. HyxHo 1u moasaM ¢ nedeKkTaMy 3peHusl HaJeBaTh OObIYHbIC OUKH HEpe] TeM, KaK HaJeTh
OUYKH BUPTYaJbHOW pealbHOCTH?

4.B yém 3akmrodaercs HacTpoiika oukoB VR Box?

5.MOKeT M MONb30BaTeb HMCIBITBIBATL HENMPUATHBIE ONIyIIEHHs, enM oukd VR Box
HACTPOEHBI IPABUIILHO?
6. CyImecTByIOT J11 BO3pacTHBIE OrPAaHHYEHHS HAa MCIOJIb30Banue tuH3 VR?

YMmers

HacrpauBats nuu3b1 VR-DOX

1. BoimonHuTe MHCTAJUIALUIO U HACTPOUKY 0ukoB VR.

2. BrInmoaHUTE WHCTAJUIALUIO TPOTPAMMHOTO 00ECTICYeHHUS TSI HCIIONIb30BaHMs cMapT(doHa B
KayecTBe ycTpoiictBa VR.

3. Hactpoiite cpeny Unity nns ucnonb3oBanust VR-mnuiema..

Bnanets

IPOrpaMMaMu, IIOMOTAIOIMMU BBIIIOJIHSTH
HACTPOIKY U KaTMOPOBKY 000PYy10BaHUS
BUPTYaJIbHON PEAIbHOCTU

KommekcHoe 3ananue:

[Ipunymats unero, pa3paboTaTh KOHIENIHIO, CIIPOEKTUPOBATh BUPTYAJIbHYIO CLIEHY U pealu-
30BaTh €€ C UCHOJb30BaHUEM MIaTdopM s peanuzauuu VR, ncnonab3ys Kak roToBble MOJE-
au B3aumosienctBus, Tak U APl pynkinu. O1ieHUTh S9KOJIOrMYHOCTh CBOETO MPOEKTA.

ITK-1 cnocodHoCTHIO pa3padaTbiBaTh MO/eJ1H KOMIIOHEHTOB HHGOPMAIIMOHHBIX CHCTEM, BKJIIOYAsi Mo/iesin 0a3 JaHHBIX U MojieJi1 HHTepdeiicoB
""9e/10BEK - JJIEKTPOHHO-BBIYMCINTEIbHAS MAIMHA"

3HaTh

OCHOBHBIE T€H/ICHIIUH Pa3BUTHSI OTPACIH
VR- 1 AR; 0OCHOBHBIX (pUPM-TIOCTABIIIMKOB
IPOTPaMMHOTO 00ECIICUeHHS IS pean3a-
1 VR-nipoekToB; cepbl MPUMEHEHHsI TeX-

1 KakoBbl OCHOBHBIE HCTOpUYECKHE COOBITUS TTPpH N300peTeHuu VR-Texnonorun?

2. Kto siBisieTcst tujiepa oTpaciiy 1o pa3paboTke nporpaMmHoro obecrieuenus st VR?

3. Kakue xoMITaHu# SBISIOTCS pa3padOTYMKaMK CaMbIX TOIYJISPHBIX ABFKKOB JIJISI CO3AaHUS
VR-mupos?
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CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

Hosioruit VR-u AR; BO3MOXHOCTH M OT'PaHH-
yenust VR-otpaciaun

4. KakoBbl OCHOBHBIE CyIIeCTBYOIIHE chepsl mpumenenus VR?
5. Kak ucnionb3yercss VR u AR B nuckyccrse?

6. Kak ucrions3yercs VR u AR B 00yuenun?

7. Kak ucnons3yercs VR u AR B Mmenuiune?

8. Kak ucnonp3yercst VR u AR B apxurexrype?

9. Kak ucnons3yercs VR u AR B urpax?

10 Kak ucnonszyercs VR u AR B cdepe obecrieuenus 6e3onacHoctu?
11. Yro Takoe «IkonoruyHocTh» VR-ipoekToB ?

12 KakoBsl orpannuenust VR?

13 B ueM 0COOEHHOCTH MICUXO0JIOTHYECKOTO Boctpusatus VR?
14. Yto takoe «rokcuuHbie VR-MUpbI»?

YmMmers

paspabateiBaTh VR-TIPOEKTHI C UCIIOJIB30Ba-
HUEM OJTHOTO U3 SI3BIKOB MPOTPAMMHUPOBAHUS
BBICOKOTO YPOBHS

[IpakTrueckue 3anauu:

1. Co3paiite nepcoHaxa, KOTOpHIi OyaeT BamuM aBatapoM B VR-mipoekre.

2. Co3pmaiiTe TeKCTypy IPOCTPAHCTBA B HEKOTOPOM NoMetieHun B VR- mpoexTe.

3. Co3paiiTe HECKOJIBKO MEepEMENIAIONUXCs 00BEKTOB, HAXOAIMXCS B IOMEIEHUH U CBSIKH-
T€ UX ¢ BalluM aBatapoM B VR- mpoekre.

4. CnenaiiTe HHTEpaKTUBHOE B3aUMOECHCTBUE MEX/1Y NepEeMEIAIONUMHCS 00BEKTaMU U Ba-
M aBatapoM B VR- mpoekre.

Bnanets

TEXHOJIOTHSIMU NMPOEKTUPOBAHUS U pa3padboT-
KN KOHTCHTA AJIA BHpTyaHBHOﬁ PCAIBHOCTH B
cpeaax Unity u Unreal .Engine.

KommnnekcHoe 3amanmue:

[Ipunymats unero, pa3paboraTs KOHIEHIIHIO, CIIPOSKTHPOBATh BUPTYAIbHYIO CIIEHY U peallu-
30BaTh €€ C UCIOIb30BaHUEM IuaTdopm s peanuzanuu VR, ucnonb3ys kak roToBbIE MOJIE-
nu B3aumoeictud, Tak U APl dpynkinu. OnieHnTh SK0JI0THYHOCTh CBOETO MPOEKTA.
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0) Ilopsinoxk mpoBeJAeHHs] NMPOMEKYTOUYHOI aTTeCTALMH, NMOKA3aTeJld M KPHUTEPUH
OLICHHBAHUS:

[IpomexxyTounasi aTTecTalys MO JUCHUIUINHE «APXUTEKTYpa BHPTYaIbHOH PEaTbHOCTH
BKJIFOUAET TEOPETUYECKUE BOIPOCHI, O3BOJIAIOIINE OIIEHUTh YPOBEHb YCBOCHHS 00YYalOMINMU-
Csl 3HAHWM, W MPAKTHYECKHE 3a/aHUsl, BBIABISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHMH U
BJIaZICHUH, IPOBOANTCA B hOpME 3a4era.

3ayer 1Mo MUCHMILIMHE MPOBOIUTCS MO Pe3ysbTaTaM OTYETHOCTH HAa MPAKTUYECKUX 3aHSs-
THSIX C OIIPOCOM B YCTHOW (hopMe 110 3Taram BBIIOJTHEHUS M aKTUBHOTO BBICTYIIICHUS B Oecerie-
00CYX/IeHUH Ha JICKIIMOHHBIX 3aHATHSIX.

IMoka3zaTenu U KPUTEPUHU OLIEHUBAHUS 3a4eTa:

— Ha OLIEHKY «3a4TeHO0» — O0yUaIOMIMIACs IEMOHCTPUPYET MOPOTOBBIN YpOBEHb c(hopMUpOBaH-
HOCTH KOMITCTEHIIHI;

— Ha OLICHKY «He 3aYTeH0» — 00YJaIoLINiics IeMOHCTpUpYeT 3HaHus He 6osee 20% TeopeTnye-
CKOT'0 MaTepHala, JOIYCKaeT CYIECTBEHHbIE OIIMOKH, HE MOXET MOKa3aTh WHTEIUICKTYaIbHbIC
HaBBIKH PEUICHUS MPOCTHIX 3a7ad.

8 YueoHo-MeToMYecKoe U HHPOPMALTHMOHHOE o0ecnedyeHrne TUCHHIIINHBI (MOTYJIs1)

a) OcHoBHas JinTepaTrypa:

1. Wemn, JI. TeiMau3aiiH: Kak CO3/1aTh UTPY, B KOTOpYI OymayT urparte Bce / J[xeccu
[emnn ; mep. ¢ anra. - Mocksa : Ansninaa [Ta6aumep, 2019. - 640 c. - ISBN 978-5-96142-512-3.
- Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1077943 (mara oGpariie-
aust: 28.10.2020). — Pexxum mocTyma: mo moAMUcCKe.

0) lonoJiHUTeILHAS JIUTEpPAaTypa:

1. Mumosa, B.B. MynbTumenuiiHble TEXHOJIOTHHU : MPAKTUKYM JJIsI CTYAEHTOB, 00ydaro-
IUMXcsi 1o HampapieHuto noarotoBku 51.03.06 «bubmuoreyHo-uHGOpMAIIMOHHAS ACSATENb-
HOCTBY», NMpouib «TeXHONOrus aBTOMATU3UPOBAHHBIX OMONIMOTEYHO-MH(DOPMAIIMOHHBIX CH-
cTem», KBanudukanus (CTeneHb) BbIMYCKHUKA «OakanaBp» / B.B. Mumosa. - Kewmeposo : Ke-
MEpOB. roc. UH-T KyiIbTypbl, 2017. - 80 c. - ISBN 978-5-8154-0374-1. - TekcT : 3JIeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1041694 (mara oGparmienus: 28.10.2020). — Pexxum
JOCTyTA: 110 TOIUCKE.

B) [Iporpammuoe obecnneyenune u MHTEpHET-pecypchl:

Ilpoepammmnoe obecneyenue. TUIEH3MOHHOE MPOTPAMMHOE OOECIICUCHHE: OTepalioHHas
CHUCTEMA, O(I)I/ICHLIC nporpaMMbl; MAaTEMATUYCCKUC TMAKECT, CTATUCTUUCCKUC ITAKEThI, YCTAHOBJICH-
HblE Ha KaXIOM IEepCOHAJLHOM KOMIIbIOTEepe BblunciautensHoro ueHtpa ®I'bOY BIIO
«MI'TY».

[lepeueHb JIMLIEH3MOHHOTO MTPOTPAMMHOI0 O0ECTIEUEHHsI IO CChUIKE:

http://sps.vuz.magtu.ru/Shared%20Documents/Forms/Allltems.aspx?RootFolder=%2FShar
ed%20Documents%2F%D0%9F%D0%BE%D0%B4%D0%B3%D0%BE%D1%82%D0%BE%
D0%B2%D0%BA%D0%B0%20%D0%BA%20%D0%B0%D0%BA%D0%BA%D1%80%D0%
B5%D0%B4%D0%B8%D1%82%D0%B0%D1%86%D0%B8%D0%B8%202020%2F%D0%A
1%D0%B0%D0%BC%D0%BE%D0%BE%D0%B1%D1%81%D0%BB%D0%B5%D0%B4%D
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OdurranbHple CalThl MPOMBIIIICHHBIX MPEANPHUIATHNA W opraHu3anuid: http://www.mmk.ru,
http://www.creditural.ru, http://www.magtu.ru, http://www.gks.ru u T.1.; pa3pabOTYHUKOB IPO-
rpaMMHBIX TIPOAYKTOB: http://www.statsoft.ru, http://www.microsoft.com, http://www.ptc.com u
T.I;  CaWThl  Jabopatopwii  KoMmbloTepHou  rpadukm  http://graphics.cs.msu.ru
http://cgm.graphicon.ru.

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecreycHue JUCHUIIIIMHBI BKIIIOYACT!:

Tun u Ha3BaHUE ayJUTOPUHU OcHalueHue ayuTopun
JlexunoHHas ayauropus MynbTMeIMIHBIE CPEACTBA XPAHEHHUS, IIEpEAAUYn U
IpeCcTaBIeHNs HHPOPMALUU
KoMnbroTepHslii kinacc [Tepconanbubie kKomIbloTephl ¢ makerom Office, Brixomom

B I/IHTepHeT " C JOCTYIIOM B 3JICKTPOHHYIO I/IH(i)OpMaI_II/I—
OHHO'O6pa3OBaTCHLHy10 Cpeay YHUBECPCUTCTA

Aynuropuu g camocrositesnibHolt | Bee kimacest YUT u ACY ¢ nepcoHanbHbBIMU KOMIIbIOTE-

pa6OTLIZ KOMIIBXOTCPHBIC KJIACChI; paMHu, BBIXOAOM B I/IHTepHCT " C IOCTYIIOM B 3JICKTPOH-
YUTAIbHBIE 3aJIb OMOINOTEKH HYHO I/IH(1)OpMaI_II/IOHHO'O6paSOBaTeJ'IBHy1-O cpeay YHUBEP-
CHUTCTa

AyauTtopuii Jyisi TPYNIOBBIX U UH- Ayn. 282 u knaceel YUT u ACY
TUBUYaTbHBIX KOHCYJIbTALUM, Te-
KYIIEro KOHTPOJIA U MMPOMEXKYTOY-
HOM aTTecTalfu

ITomemenus mist camoctoareabHon | Kimaccel YUT u ACY
paboThl 00yJarONIUXCsl, OCHAIIEH-
HBIX KOMITBIOTEPHOU TEXHUKOU C
BO3MOKHOCTBIO ITOJIKIIOUYEHUS K
cetu «ITHTEpHET» U HATMYUEM JO-
CTyIa B DJIEKTPOHHYIO HH(pOpMa-
[IHOHHO-00Pa30BaTEIBHYIO CPEY
OpraHu3aIu

[Tomemienus nist xpaneHus v npo- | LleHTp nnpopMaMoHHbIX TexHOIOTUH — aya. 379
($UIaKTHYECKOro 00CTyKUBAHUS
y4eOHOTr0 000pyI0BaHUS
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