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l. IlosicHuTeIbHAA 3aMUCKA

Oo6mmeoOpa3oBaTenbHas 00IIepa3BUBAIOIIAs MPOTpaMMa TEXHUIECKOW HAIIPAaBIEHHOCTH
«Pa3paboTka nprIOKEHUN BUPTYaTbHOM U JIOMIOJIHEHHOU peaibHOCTH: 3D-MoenupoBanue u
IporpaMMHUpOBaHUE» COCTaBJieHa i oOyuaromuxcs 7-8 kiraccoB MBOY «bensackas COLLy
Ha OCHOBE aBTOpCKoi nporpammbl Ky3nerosa M.A. o0mieo6pazoBarenbHas 001epa3BUBaoIIas
nporpaMMa TEXHHYECKO HanpaBieHHOCTH «Pa3paboTka MpuioKeHuid BUPTYyaIbHON U
JIOTIOJIHEHHOM peasibHOCTH: 3D-MonenupoBanue u nporpaMmmuposanue». ®HOPO, 2019 r.

[IporpamMma opuenTupoBana Ha odydaromuxcs 13-14 net. Cpok peanuzanuu IporpaMmsl
— 1 rox. IIporpamma paccunrtana Ha 72 4aca, 1o 2 4yaca B HEJIEIIIO.

AKTYaJIbHOCTB: BUPTYyajbHas U JONOJHEHHAs peaJIbHOCTU — OCOOBIE TEXHOJIOTHYECKHE
HAIpPaBJICHUS, TECHO CBSI3aHHBIE C JIPYITMMH. DTU TE€XHOJIOIMH BKJIIOYEHBI B CIIMUCOK KIIFOUEBBIX
Y OKa3bIBaIOT CYIIECTBEHHOE BIMSIHHE Ha pa3BUTUE PHIHKOB. llpakThuecku As Kakaou
NEPCIEeKTUBHOW TO3MLIMKU OyAyllero KpaiHe TmMoJje3Hbl OyAayT 3HaHus wu3 obmactu 3D-
MOJIEJIMPOBAHUS, OCHOB IIPOrPaMMHUPOBAHUS, KOMIIBIOTEPHOTO 3PEHHUS U T. II.

CormacHo  MHOTOYHCICHHBIM  HcclenoBaHusiM,  VR/AR-peiHOK  pa3BuBaeTcCs
10 HKCIIOHEHTE — COOTBETCTBEHHO, €My HEOOXOIMMbI KOMIIETEHTHbIE CIICIIUAIMCTHI.

B xoze mnpakTMuYecKMX 3aHATHH MO MporpaMMme BBOJHOTO MOAYJsS OOydaroliuecs
IIO3HAKOMSATCS C BHUPTY&JIbHOW, JONOJHEHHOW W CMEIIAHHOW pEeaJbHOCTSAMH, IMOUMYT HX
O0COOEHHOCTH M BO3MOXHOCTH, BBISBSIT BO3MOXHBIE CIIOCOOBI PUMEHEHUS, a TAK)KE ONpPEAEIIAT
HanOoJiee MHTEpPECHbIE HaNpaBlIEHUs Ui JAJbHEHIIEro yriayOjeHHs, NapajjelbHO pa3BHUBas
HaBBIKM  JM3ailH-MBIIUICHUs, JU3ailH-aHalM3a W  CIIOCOOHOCTh  CO3JaBaTb HOBOE H
BOCTpEOOBAaHHOE.

CuHeprus MeETOJOB M TEXHOJOTHH, HCHOJb3yeMbIX B HampaBieHun «Pa3paboTka
NPUIOKEHUH BUPTYaJIbHOM M JIOTIOJIHEHHOM pPEalbHOCTUY», AACT OOydarolleMycsl YHUKaIbHbIE
MeTalpeIMEeTHbIE KOMIETEHIMH, KOTOpble OyayT ToJie3Hbl B cdepe NpOeKTUPOBAHMUS,
MOJIETUPOBaHUS OOBEKTOB U MPOLIECCOB, Pa3pabOTKU MPUIOKEHUHN U Jp.

[IporpaMma fmaér HeEOOXOAMMBIE KOMIIETEHUUHU JUIS JalbHEWIIEro yriayOia€éHHOro
OCBOEHUS TN3aHEPCKUX HABBIKOB M METOJUK MPOEKTUPOBaHUsA. OCHOBHBIMU HAIIPaBJICHUSAMHU B
W3YYEHUU TEXHOJIOTHI BUPTYaJIbHOM U JONOJIHEHHON PEaJbHOCTU, C KOTOPBIMU IO3HAKOMATCS
oOydaromuecss B paMKax MOAYJs, CTaHYT HaudajbHbIE 3HAHUS O pa3pabdOTKe MPHIIOKEHUN st
pPa3IUYHBIX  YCTPOMCTB, OCHOBBI KOMITBIOTEPHOTO 3peHMs, 0Oa3oBple ToOHATHS 3D-

MOACIINPOBAHUA.



Yepes 3HAKOMCTBO C TEXHOJOTUSIMU CO3/IaHUSI COOCTBEHHBIX YCTPOWCTB U pa3pabOTKH
OpUIOKEHUH  OyayT  pa3BUBAaThCS — HCCIEJOBATEIIbCKUE, WH)KGHEPHBIE M MPOEKTHBIC
KOMIIETEHIIUH.

OcBoeHME ATUX TEXHOJOTHI MOJpa3yMeBaeT MoJyuyeHue psiia 0a30BBIX KOMIETECHIIUMH,
BJIaJICHHE KOTOPBIMH KPUTHUECKH HEOOXOAUMO JTHOOOMY CHEIHATUCTY Ha KOHKYPEHTHOM PhIHKE
tpyna B STEAM-npodeccusix.

Leas nmporpaMmmel: hopmupoBanue yHUKaIbHBIX Hard- u Soft-komnereniuii mo padore
¢ VR/AR-TexHoJIOTHsME Yepe3 UCIOIb30BaHUE KEHC-TEXHOIOTHA.

3agaum nporpamMmsbI:

Obyuarowue:

— 00bsACHUTH 0a30Bble TOHATHA c]epsl pa3padOTKH NPWIOKEHUH BUPTYyadbHOH U
JIOTIOJTHEHHOM PEaIbHOCTH: KITFOUEBBIE OCOOCHHOCTH TEXHOJIOTHHM U MX Pa3IUudus MEXKIY
co0oif, maHnopamHoe (OTO U BHJIE0, TPEKUHT pealbHBIX OOBEKTOB, HHTepeiic,
MOJIMTOHAJIbHOE MOJIEIIUPOBAHMUE;

— c¢opMUPOBATh HAaBBIKM  BBIIOJHEHMS TEXHOJIOTMYECKOM LENOYKH pa3paboTKu
OPUIOKEHUH i MOOWIBHBIX YCTPOMCTB W/WIM TEPCOHATIBHBIX KOMIIBIOTEPOB C
MCII0JIb30BaHUEM CIELIMAIIBHBIX IPOIPAMMHBIX CpEL;

— cdopMupoBaTh 0a30BbIE€ HaBBIKU pabOTHI B MporpamMmax Juisl pa3pabOTKU MPHIIOKEHUHN C
BUPTYAJIBHOW U JOTIOJTHEHHOM PEajIbHOCTBIO;

— chopmupoBaTh 0a30Bble HaBBIKM pabOTBl B MporpaMmax s TpEXMEPHOIro
MOJIETTUPOBAHUS;

— HAy4yuTh WCIIOJIB30BaThb W aJalTUPOBATh TPEXMEpPHbIE MOJEIH, HaxOIsALIUeCs B
OTKPBITOM JOCTYTIE, IJIA 3a]a4 Keiica;

— copmupoBaTh 6a30Bble HABBIKM PabOTHI B MporpaMMax sl pa3paboTKu rpaduueckux
UHTEpQEICcoB;

— TPUBUTH HABBIKU MPOEKTHON JEATEIBHOCTH, B TOM YHCIIE€ UCIOJIb30BAHNE HHCTPYMEHTOB

IJIaHUPOBAHUA.

Paszsusarowue:

— Ha TMpPOTSHKEHUM Bcex 3aHsATHi ¢GopMupoBath 4K-komrereHiun (KpUTHUECKOE
MBIIIEHHE, KPEaTUBHOE MBILIIEHHE, KOMMYHHUKAIIHS, KOOeparus);

— cIocoOCTBOBATh PACHIMPEHHIO CJIOBAPHOTO 3ar1aca,;

— cmocoOCTBOBaTh  Pa3BUTHUIO  NaMATH, BHUMAaHMSA, TEXHMYECKOTO  MBIILJICHHUS,
HN300pETaTeIbHOCTH;

— cIocoOCcTBOBaTh PA3BUTHUIO aJITOPUTMHUYCCKOT'O MBIIIJICHUSA



Croco0CTBOBATh (POPMUPOBAHUIO HHTEPECA K TEXHUYECKUM 3HAHUSM;

Croco0CcTBOBaTh (POPMHUPOBAHUIO YMEHHS TMPAKTUYCCKOTO MPUMEHEHHS TOTYYCHHBIX
3HAHUI;

chopmupoBath yMeHHE (POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBAaTh CBOE MHECHHE;

C(l)OpMHpOBaTB YMCHHUE BBICTYIIATh HY6J'II/I‘IHO C JOoKJIagaMu, MPE3CHTAUHUAMUA U T. II.

Bocnumamenvhuie:.

BOCTIMTHIBATh aKKYPATHOCTh M TUCIUTUIMHUPOBAHHOCTH MPH BBITOJIHEHUU Pa0OTHI;
crocobcTBoBaTh  (DOPMHUPOBAHHUIO  TOJOXKUTENIBHON  MOTHMBAallMM K  TPYAOBOIl
JIeATEIbHOCTH;

CrocoOCTBOBaTh (POPMHUPOBAHUIO OMBITA COBMECTHOTO M WHIAMBHIYAJILHOTO TBOPYECTBA
NP BBITIOJTHEHWH KOMAH/IHBIX 33/ IaHU;

BOCIIHUTBIBAThH TPYAOIIOOHE, yBaXKEHUE K TPYAY;

dbopMUpPOBaTh YYBCTBO KOJIJIEKTUBU3MA U B3aMMOIIOMOIIIH;

BOCITUTHIBATh YYBCTBO MMAaTPUOTH3MA, T'PAKIAHCTBEHHOCTH, TOPJIOCTH 3a JTOCTHKCHUS

oteyecTBeHHOM U T-oTpacnu.

IIporuosupyemMsie pe3yJbTaThl H CIIOCOOBI UX IPOBEPKH

JIMYHOCTHBIE pe3yJbTaThbl:

KPUTHYECKOE OTHOILIEHUE K HH(POPMAIIUU 1 U30UPATENbHOCTD €€ BOCTIPUSATHUS;
OCMBICIIEHHE€ MOTUBOB CBOUX JACHCTBUU IIPU BBINIOJTHEHUU 3aJaHUN;

pa3BUTHE JTH0003HATEIBHOCTH, COOOPA3UTEIBHOCTH IPHU BBHIMOJIHEHUH Pa3HOOOpa3HbIX
3aJaHUi IPOOJIEMHOTO U IBPUCTHYECKOTO XapaKTepa;

pa3BUTHE  BHHUMATEIBHOCTH,  HACTOMYMBOCTH,  LEJIEYCTPEMIEHHOCTH,  YMEHHS
IIPEOI0JIEBATh TPYAHOCTH;

pa3BUTHE CAMOCTOSITEIBHOCTH  CYXKICHMM, HE3aBUCUMOCTH M  HECTaHJApPTHOCTH
MBIILJICHNUS;

OCBOEHHUE COLIMAJIbHBIX HOPM, MPaBWJI MOBEACHUS, pojieil U GpopMm counanbHON KU3HU B
rpymnmax u cooOIIecTBax;

¢dopMHpOBaHHE KOMMYHHMKATHBHOM KOMIETEHTHOCTH B OOIIEHUU M COTPYIHHYECTBE C

JIPpYTUMHU 00Yy4arOIUMUCS.

MeTanpeameTHbie pe3yJabTaThbl:

Pezynamusnule yHUsepcaibvie V'-l€6Hbl€ oeticmeus.

yYMEHHUE IPUHUMATh M COXPaHATh YUeOHYIO 3a1auy;

YMCHUCE IIJIAHUPOBATH IMOCJICA0BATCIBHOCTD IAr0B aJlrOpUTMa JJIs1 JOCTHXKCHUS LCIIN,



— yMEHHE CTaBWUTh IIJIb (CO3/IaHUE TBOPYECKOM padOThI), TIIAHUPOBATH JTOCTHKEHUE ITOU
LENH;

— yMEHHE OCYILIECTBIIATh UTOTOBBIN U NOLIATOBBIM KOHTPOJIb 110 PE3YJILTATY;

— CHOCOOHOCTH a/IeKBaTHO BOCIPUHUMATh OLIEHKY HACTaBHUKA U JPYTHX O0YUYaIOLIUXCS;

— yYMEHHE pa3iIuyaTh croco0 U pe3ynbTar ACHCTBUS,

— yMEHHUE BHOCUTb KOPPEKTHUBBI B JCHCTBUA B CIIyd4ae PaCXOKJICHUs pe3ylbTaTa pelleHUs
3a/1a4yl Ha OCHOBE €€ OIEHKH U y4€Ta XapaKTepa CICTaHHBIX OMIHOO0K;

— yYMEHHE B COTPYJHUYECTBE CTAaBUTh HOBbIC YUeOHbIC 3a/1a4H;

— CHOCOOHOCTH MPOSIBJIATH MO3HABATEIBHYIO HHUIIUATHBY B YU€OHOM COTPYIHUYECTBE;

— YMEHHE OCBamBaTh CIIOCOOBI PEHICHHS MPOOJIEM TBOPUYECKOTO XapaKTepa B JKU3HCHHBIX
CUTyalusIX;

— YMEHHE OIICHMBATh MONYYAIOUIUICS TBOPYECKUNU TMPOAYKT U COOTHOCUTH €ro C
M3HAYAJIbHBIM 3aMBICIIOM, BBIMOJHSITH [0 HEOOXOAMMOCTH KOPPEKIHMH JHOO MPOAYKTa,
1100 3aMBbICIa.

To3nasamenvhble YHUBEDCAIbHbBIE VU€6Hbl€ oelicmeusi.

— YMEHME OCYILECTBJIATh MOMUCK HH(OPMAIMM B HHAMBHUIYaIbHBIX HH(GOPMALMOHHBIX
apxuBax oOydarouierocs, HMH(OPMAIMOHHON cpeae 00pa30BaTENBHOTO YUPEeXKICHUS,
(denepanbHbIX XpAaHWINIIAX UHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

— YMEHHE HCINOJIb30BaTh CPEACTBA NHPOPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTHM
JUISl pEIIEHNs] KOMMYHHUKAaTUBHBIX, I03HABATENIbHBIX U TBOPUYECKUX 3a/1ay;

— YMEHHE OPHEHTUPOBATHCS B Pa3HOOOPa3HH CIOCOOOB pelIeHHs 3a/1a4;

— YMEHHE OCYIIECTBISATh aHadu3 OOBEKTOB C BBIIEICHHEM CYLIECTBEHHBIX H
HECYIIECTBEHHBIX IPU3HAKOB;

— yYMEHHE IPOBOJUTH CPABHEHUE, KIIACCU(UKALIMIO IO 33JaHHBIM KPUTEPHSIM;

— YMEHHE CTPOHMTH JIOTHUECKHE PACCYKAECHUS B (popMe CBSA3M MPOCTBIX CYXICHHHA 00
00BEKTE;

— yYMEHHE yCTaHaBIMBaTh aHAJIOTUH, IPUINHHO-CIIEICTBEHHBIE CBA3H;

— YMEHHE MOJENUpOBaTh, MPeoOPa3oBbIBATh OOBEKT M3 UYBCTBEHHOW ()OPMBI B MOJEIb,
I7Ie  BBIJCNCHBI  CYIIECTBEHHbIE XapaKTEPUCTUKH O0BEeKTa (MPOCTPaHCTBEHHO-
rpaduueckas uiv 3HaKOBO-CUMBOJIMYECKas );

— YMEHHE CHHTE3MpOBaTh, COCTABJIAThH LEJ0€ M3 YacTed, B TOM YHUCIIE CaAMOCTOSITEIBHO
JI0CTpanBaTh C BOCIIOJHEHUEM HEOCTAIOIIUX KOMIIOHEHTOB.

Kommynuxamusnvle ynusepcaibHbie V‘l€6Hbl€ oeticmeust.

— YMEHHE apryMEeHTHpOBAaTh CBOIO TOUYKY 3pPEHMsI Ha BHIOOP OCHOBAaHUMN U KPUTEPUEB IPU

BbIJIEJICHUH NPU3HAKOB, CPABHEHUH U KJIacCU(PUKAIIMN 0OHEKTOB;



yYMEHHE BBICTYIIHNBATH COOCCETHUKA U BECTH JHAJIOT;

CHOCOOHOCTh MPH3HABATH BO3MOXHOCTH CYIICCTBOBAHUS PA3IUYHBIX TOUEK 3PCHUSA H
PaBO KaXJI0r0 UMETh CBOIO;

yMEHHE IUTAHUPOBAaTh y4eOHOE COTPYJHMYECTBO C HACTABHHUKOM U JIPYTUMH
00YYaIOIIMMHUCS: OTIPEACIIATH 1eNH, QYHKIUH YI4aCTHHUKOB, CITIOCOOBI B3aMMOICHCTBUS;
YMCHHUEC OCYHICCTBJIATH IOCTAHOBKY BOIIPOCOB: MHUIIUMATUBHOC COTPYAHUYCCTBO B ITOUCKE
u cobope nHpopManuu;

yMEHHE pa3peniath KOH(MJIMKTBI: BbIABICHUE, WACHTH(UKAIMS TPOOIEMbI, MOUCK |
OLICHKA aJbTEPHATUBHBIX CIIOCOOOB pasperieHust KOH(PIUKTA, IPUHATHE PEIICHHS U €ro
peanu3anus;

YMCHUC C I[OCTaTO‘-IHOfI MHOJIHOTOM ¥ TOYHOCTBIO BbIpaXXaTb CBOWU MBICJIIM B COOTBETCTBUU
C 3aJ1a4aMH ¥ YCJIOBUSIMH KOMMYHHUKAIIHH;

BI1aACHHUC MOHOJIOTHYECKON 1 JIMAJIOTHYECKOMU (1)OpMaMI/I pcuun.

HpeIlMeTHble pe3yJbTaThbl

B PE3YIbTAaTC OCBOCHUA ITPOTPAMMBI o6ytla}0umec;1 JOJIZKHBI

3Hamy.

MEMmb.

KIIFOUEBbIE OCOOCHHOCTH TEXHOJIOTUH BUPTYAJIIbHOM U JIOTIOJTHEHHOHN peaibHOCTH;
MPUHLIMIIBI paOOThI MPUJIOKEHNUN C BUPTYaJIbHOM U TOTIOJHEHHOHN pealbHOCTBIO;
HepevyeHb COBPEMEHHBIX YCTPOUCTB, HCHOIB3YEMBIX JJIs1 pabOThI ¢ TEXHOJIOTHSIMU, M UX
[IpeIHA3HAYCHUE;

OCHOBHOH (DyHKIIMOHAJ IIPOrpaMM JJisi TPEXMEPHOTO MOJIETUPOBAHMUS;

IOPUHLMIIBI U CIOCOOBI Pa3pabOTKH MPWIOKEHUH C BUPTYaIbHOW M JONOJIHEHHOMN
pPEaNbHOCTHIO;

OCHOBHOM (YHKLIMOHAJ TMPOrpaMMHBIX cpel i Pa3paboTKU MPUIOKEHUH ¢
BUPTYAJIBHOW U JOTIOJTHEHHOM PEaJbHOCTBIO;

0COOEHHOCTH pa3paboTKu rpaduyecKkux UHTEepQeiicoB.

HAaCTpauBaTh U 3allyCKaTh IIJIEM BUPTYaAIIbHOU PEAIbHOCTH;

YCTaHaBIMBATh U TECTUPOBATh NPHIIOKEHUS BUPTYaJIbHON PEATBHOCTH;
CaMOCTOSITENIbHO COOMPATh OYKHU BUPTYaIbHOU PEAIbHOCTH;

(dbopMynHupoBaTh 331a4y Ha MPOEKTUPOBAHUE UCXO/IS U3 BBIABICHHOM MPOOIIEMBI;
YMETB II0JIb30BaThCS Pa3IMYHbIMU METOJAMU F€HEPALIMHU UEH;

BBITMOJHATH IPUMUTUBHBIE OTIEpAlMH B IIpoTrpamMmax i TPEXMEPHOTO MOJIETUPOBAHUS;



— BBINOJHATH TNPUMUTHBHBIE OIEpali B MPOTPAMMHBIX Cpelax Jjis pa3pabdoTKu
IIPUJIOKEHUN C BUPTYAJIbHOU U JONOJIHEHHONW PEalbHOCTbIO;

— KOMITWJIMPOBAaTh TNPWIOKEHUE [ MOOMIBHBIX YCTPOWCTB WJIM MEPCOHAIBHBIX
KOMIIBIOTEPOB U Pa3MeIlaTh €ro AJs CKAYMBaHUs OJIb30BATENISMU;

— paspabatsiBaTh rpaduueckuii uaTepdeiic (UX/UI);

— pa3pabaThiBaTh BCE HEOOXOAMMBIC IpadUUeCKUe M BHICOMATECPHAIBI IS MPE3CHTAIINH
IPOCKTA;

— TPEICTaBIATH CBOM MPOEKT.

e1adems:

— OCHOBHOM TepMHUHOJIOTMEH B O0JACTH TEXHOJOIMH BUPTYaJIbHOM U JOINOJIHEHHOM
pearbHOCTH;

— 0a30BBIMU HaBBIKAMH TPEXMEPHOTO MOJAECTUPOBAHUS;

— 0a30BbIMH HaBBIKAMH pa3pabOTKU MPUIOKEHUH C BHUPTYaJbHOM W JOMOJHEHHOU
peaTbHOCTBIO;

— 3HAaHWAMHU 10 TPHHOUNAM pabOTBl W OCOOEHHOCTSIM YCTPOMCTB BHPTYAJIBHOW H

,I[OHOHHGHHOﬁ PCaIbHOCTH.

@opMbl NOIBEAEHNS UTOTOB peain3alum 001meodpa3oBaTeIbHONH MPOrpaMMbl
[TonBeneHne UTOroB peasin3yeTcs B paMKax 3alluThl pe3yJIbTaTOB BbiodHEeHUs Keiica 1 u

Keiica 2.

®opMBbI 1eMOHCTPAIIUH Pe3yJIbTATOB 00yUYeHH s
[IpencraBieHue pe3yabTaToB 00pa30BaTEIbHON AEATENLHOCTH MPOUIET B hopMe MyOIMUHOM
IPE3CHTAlUM PEIIEHUI KEeMCOB KOMaHJaMU M IOCIEAYIOIIUX OTBETOB BBICTYNAIOLIMX Ha

BOIIPOCHI HACTaBHUKA U APYI'UX KOMAHI.

®opMbI JTUATHOCTHKHU Pe3yJIbTATOB 00yUYeHHus

Becez[a, TECTUPOBAHUEC, OIIPOC.

Coaep:xanue nporpaMmsl Kypca
[Tporpamma mpezmnonaraeT MOCTENEHHOE pacIIMpPEeHNe 3HAaHUH U UX YriIyOJieHHe, a TaKxKe
npuoOpeTeHne yMEHHH B OOJIACTH NPOEKTHPOBAHUS, KOHCTPYHMPOBAHHMS M H3TOTOBJICHUS
TBOPUYECKOTO MPOAYKTA.
B ocHoBe 00pa3oBaTenbHOro IMpolecca JeKUT MPOEKTHBIM moaxon. OcHoBHas ¢Gopma

[10/1a4¥ TEOPUM — MHTEPAKTUBHBIE JIEKIIMU U IOLIAroBble MacTep-Kiaccel B rpynmnax no 10-15



yenoBek. [IpakTrueckne 3a1aHus IUIAHUPYETCS BBIIIOJIHATD KaK MHAWBUAYAIBHO U B Iapax, Tak
¥ B MJIBIX IPyNIax. 3aHATHs IPOBOIATCA B BUAE Oecell, CeMUHAPOB, JIEKIIHMA: ISl HATJISATHOCTH
[I0JaBAEMOI0 MaTepuaja MCIOJIb3YETCA pPa3JIMYHBI  MYJIBTUMEIUNHBIM MaTepuan —

MMpE3CHTAaHU, BUACOPOJIMKH, IIPUIIOKCHUA IIP.

TeMaTnuyeckoe MIIAHMPOBAHUE

Ne Bcero
n/n Pa3jiennsl nporpaMMbl yueOHOTo Kypca 4acoB

Oo0pa3oBaTte/ibHasl 4aCTh

Keiic 1.
IIpoexTupyem uaeanbHoe VR-ycrpoiicTBo

bnok 1. Keiic 1.1 15
Coopka coocmeennou VR-eapnumypot

1| 3makomctBo ¢ VR/AR-TexHONMOTHSMH Ha WHTEPAKTUBHOW BBOJHOMU 1
JIEKIIUHA
TectupoBaHue  yCTpPOWMCTBA,  YCTaHOBKAa  MNPHWIOXKEHHM,  aHaIu3 1

IIPHUHIIMUIIOB pa6OTI>I, BBISAABJICHUC KIIFOYCBBIX XapaKTCPUCTUK

N3yuenne npuHIMNOB paboThl VR-KOHTPOIIEPOB. 1
BbisiBieHHe NPUHIMIIOB pabOThl HUIEeMa BUPTYaJbHOM pPEalbHOCTH,
MONCK, aHallu3 W CTPYKTypupoBaHue wuHbopmanuu o apyrux VR-
yCTpOMCTBax

ITouck HeoOXOAUMBIX €XeM H CHOCO00B Al COOPKHM YCTPOMCTB. 1
Beibop Marepuana W KOHCTPYKIMHM Ui COOCTBEHHOW TapHUTYPBI,
MOJITOTOBKA K cOOpKe yCTpoiicTBa

YepTex coOCTBEHHON TapHUTYPHI 2

C6opka coOCTBEHHOM rapHUTYPHI, BEIpE3aHNuEe HEOOXOJUMBIX JeTaleH, 2




Juzaiin ycTpoiicTBa

TectupoBanue u 1opaboTKa MPOTOTUTIA 2
PaboTta ¢ kapToif MOJIb30BAaTENBCKOTO OIBITA: BBIBICHHUE NPOOJIEM, C 1
KOTOPBIMH MOKHO CTOJIKHYTBCSI IIPH HCIIOJIB30BaHUU VR-TEXHOJIOTHA.
@oKycupoBKa Ha OJHOW W3 HHUX. AH&JIN3 M OLEHKA CYLIECTBYIOIIHUX
pelieHnui mpooIeMBl.

lenepaums upeit s penieHus: 3TUX npodbieM. Onucanne HECKOJIbKUX 1
UACH, SKCIPECC-3CKU3bl. MUHU-TIPE3EHTAMU UACH U BBHIOOp Jy4IIUX B
popaboTKy

W3ydeHnne TOHSATHS «IEPCIEKTUBA», OKPY)KHOCTH B MEPCIEKTHUBE, 2
LITPUXOBKH, CBETOTEHH, Ia/IAI0IIEeH TeHH

W3yuenne CBETOTEHM U TMajarolledl TEHH Ha mpumepe (Guryp.
[Toctpoenne ObicTporo scku3a (Urypel B IEpCHEKTUBE, Iepenaya 2
o0BEMa ¢ MOMOUIBIO KapaHaaiia. TeXHUKa pUucOBaHHs MapKepamu

bnok 2. Keiic 1.2. 17
Tpexmepnoe modenuposanue «udearvro2o» \R-ycmpoiicmea

OcBoeHue HaBbIKOB paboThl B [IO 11t TpEXMEPHOro NMPOEKTHUPOBAHUS 6
(na Be10Op — Rhinoceros 3D, Autodesk Fusion 360)

3D-monenupoBanue pa3pabaTbiBa€MOro yCTpOHCTBA 5
dotopeanuctuuyHas Buzyanuzauus 3D-momenu. Pennmep (KeyShot, 2
Autodesk Vred)

[TonroroBka rpauuecKux MaTepHajoB Jisi IPE3EHTALUU IPOEKTa 2
(poto, Bumeo, wuHporpapuka). OcBOeHHE HABBIKOB  BEPCTKU
Mpe3eHTaIH

[IpencraBnenue NpoekToB nepes Apyrumu oOyyatormumucs. [Tyonuunas 2

MMpe3CHTalMA U 3alIUTa IIPOCKTOB

Keiic 2. Pazpadorka VR/AR-npuiioxkeHus




bnok 3. 2.1. Ilonyuenue Hasvbiko8 NOIUCOHANLHO2O MOOEIUPOBAHUS U 17
3HaHUil 0 npocpammubix cpeoax 0nst coopku VRIAR-npunoscenuti
BBogHas wuHTepakTHBHAs JIEKLUS MO TEXHOJOTUSM JOMOJIHEHHOH U 1
CMEILIaHHOM pealbHOCTH.
TectupoBanue  cymecTByomux  AR-mipuioxeHui, omnpeneineHue 1
MIPUHIIMIIOB Pa0OTHI TEXHOJIOTUH.
NHcTpyMEHTBI U1 CO3AaHUS IPUIIOKEHUN 1
Hurtepdeiic 3D-penakropa mas co3maHus mojauroHaabHoi 3D-monenu 1
(na ycmotpenue niemarora — Blender 3D, 3Ds Max u ap.)
Pa6ora B 3D-penakrope: pazbop ¢dyHKIMOHaNA U OTpabOTKa 0a30BBIX 5
HAaBBIKOB
O0630p u pabora ¢ OecIUIaTHBIMU PENO3UTOPUSAMHU MOJIUTOHAIBHBIX 3D- 2
MoJelIend
®ynukiponan mwardopm s pazpadorku VR/AR-mpunoxenuii 1
[Tnardopmbl pa3paboTKH: CO3AaHNE ANTOPUTMOB MIPUIOKEHUS 4
BrisBnenue kimoueBbix TpeOoBaHuil k padpaborke GUI — rpaduueckux 1
nHTEpPEcoB MPUITOKEHUN
bnok 4. 2.2. Paspabomka cob6CcmeeHH020 NPUNLOHCEHUS ¢ OONOIHEHHOU 21
PeanbHoCmyvio (N0 HCENAHUI0 KOMAHObL — C 8UPMYATbHOU PealbHOCHbIO)
BrisiBreHue nonbp30BaTeNbCKON MPOOJIEMbl, KOTOPYIO CIIOCOOHO PEIINTh 2
MIPUIIOKCHHE
JleneHue Ha KOMaH 1bl, IPEBapUTEILHOE pacIpe/iesieHHe posien 1
[IpenmnpoekTHOE HCCIea0BaHNE 1




Pacrnipenesnienre posield B KOMaHjIe, ONPEICIICHUE e U 3a1a4 padoThI 1
KaXKII0TO

Pa3paboTka cueHapus MPWIOKEHUSA: MEXaHMKa B3aUMOJICHCTBUS, 1
(GyHKIIMOHAJ, TPUMEPHBIN BUI HHTEpdeiica

Pa3zpaborka VR/AR-nipuiioxeHuss B COOTBETCTBUH CO CIICHAPUEM 10
COop 0OpaTHOM CBSI3U OT MOTEHUUATBHBIX MT0JIH30BATEICH MPUIIOKEHUS 1
JlopaboTKka MpUIIOKEHUS, YIUTHIBas OOpaTHYIO CBsI3b MOJb30BaTels. B 2

3aBUCHMOCTH OT POJIM B KOMaHJE: IIOJrOTOBKa TIpauyecKux
MaTepHaJioB [yl pe3eHTalu poekTa ($hoTto, Buaeo, nuporpaduka).

[IpencraBieHre IPOSKTOB Mepea APYyruMu ooOydarormmmucs. [1yommanas 2
MMpe3CHTalrA U 3allMTa IIPOCKTOB

Bcero uacos 12

Coaepixanue TeM NpPOrpaMmbl

Keiic 1. IIpoexTupyem naeaabHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica, cocrosimero m3 Habopa MUHH-KeHcoB (34 4.), ywammecs
UCCIIEAYIOT CYIIECTBYIOUINE MOJIENIM YCTPOWCTB BUPTYaJIbHOH pEATbHOCTH, BBISBISIOT
KJIIOYEBbIE ITapaMeTphl, a 3aTeM BBIOJIHSIOT MIPOEKTHYIO 33/1a4y — KOHCTPYHPYIOT COOCTBEHHOE
VR-ycrpoiictBo. Jletn uccnenyror VR-koHTpoiiepsl M 000O0IIAIOT BO3MOXKHBIE MPUHIIMITBI
yIpaBJIEHUS] CUCTEMaMH BUPTYaJIbHOW peasibHOCTH. CpaBHHUBAIOT Pa3IMUHbIEe TUIIBI YIPaBICHUS
U JIeNal0T BBIBOABI O TOM, YTO HEOOXOIUMO JJIsl «00OMaHa» MO3ra U MOTPYKEHHsI B IPYroi MUp.

Jletu cMoryT coOpaTh COOCTBEHHYIO MOJesb VR-TapHUTYpHI: CPOEKTHPOBATH, cOOpaTh
HY)KHBIE DJIEMEHTBI, a 3aT€M IPOTECTUPOBATH CAMOCTOSATEIbHO pa3paboTaHHOE YCTPOMCTBO.
Janee oOydaromuecs OSCKU3UPYIOT U MoJenupyroT VR-ycTpoilcTBO, ¢ yCTpaHEHHBIMU
HEAOCTAaTKaMHU, BbISIBJICHHBIMHU B XO/I€ ITOJIB30BATCIIBCKOTO TCCTUPOBAHMA.

Keiic 2. PazpadaTpiBaem VR/AR-nipuinoxeHus

ITocne ¢opMupOBaHUS OCHOBHBIX IOHATUH BUPTYaJbHOM pPEATbHOCTH, MOIYYECHUHU
HaBBIKOB PaboTel ¢ VR-o0opynoBanmeM Bo BTOpoM Keice (34 d) ywamuecss mepexonmsir K
PACCMOTPEHHIO TIOHSATUN JOTIOJHEHHONW W CMENIaHHOW PEalIbHOCTH, pa30MparoT MX OCHOBHBIE
oTIINuUusA OT BUPTyaiabHOU. Co3maroT coocTBeHHOe AR-mpriioxenue (1o KeTaHU KOMaHIbI —



VR-npunoxenue), oTpabaThiBasi HaBBIKK pabOTBI ¢ HEOOXOAMMBIM B  JajbHEUIIEM
IIPOrPaMMHBIM 00€CIIEYEHUEM, HaBbIKU JU3aHH-TIPOEKTUPOBAHUS U IU3alH-aHATIUTUKH.

VYuammecss HayyaTcs paboTaTh C KPYNHEHIIUMH — PEMO3UTOPUSMH  OeCIIaTHBIX
TPEXMEPHBIX MOJIENIeH, CMOTYT MUHUMAJIBHO aJalTHPOBATh MOJICNIN, UMEIOIIHECS B CBOOOTHOM
JIOCTYTIE, TIOA CBOM HYXJbl. HaunHaeTcs 3HAKOMCTBO CO CTPYKTYpoil mHTep(eiica mporpaMmmbl
s 3D-monenupoBanus (mo yeMotpenuto neaarora 3Ds Max, Blender 3D, Maya), oCHOBHbIMH
KOMaHAaMU. BBOJSTCS MOHATHUS «TIOJIMTOHATIBHOCTB» U «TEKCTYpay.



Kanposbie ycioBus peajnzauuu NporpaMmbl

TpebGoBaHMsI K KaAPOBBIM PECYPCaM:

YKOMIUICKTOBAHHOCTD 06p330BaTeJ'IBHOFO YUPEKOACHUA neaarorutdyeCKuMu,

PYKOBOAAIIMMHA U WUHBIMU pa6OTHI/IKaMI/I;

® YPOBCHb KBaHI/I(bI/IKaLII/II/I NeaarorudcCKux, pPykKoBOIAMIUX W HMHBIX pa6OTHI/IKOB
00pa30BaTENbHOTO YUPEKACHHUS;
® HEeNpephIBHOCTH MPO(HECCHOHAIBHOTO PA3BUTHS NEIArOTHUECKUX M PYKOBOISIIIX
pabOTHHKOB  00pa30BaTEIbHOTO  YUYPSKICHUS, PEAIU3YIOIIET0 OCHOBHYIO
00pa30BaTeNbHYIO IPOrpamMmmy.
Kommerenmyu MeIarOrUYECcKOro paboTHHKa, peaTH3YIOIIETo OCHOBHYIO

00pa3oBaTeNbHYIO MPOTpamMmy:

o0ecreunBaTh yCIOBHS I YCIICITHOHN JEATENbHOCTH, IO3UTHBHON MOTHBAIINH, &
TaKXe CAaMOMOTHBHPOBAHUS 00YJaIOIINXCS;

OCYILECTBIISATh CAMOCTOSITENIbHBIA MOWUCK W aHaTU3 MHPOPMAlUU C TOMOLIbIO
COBPEMEHHBIX MH(POPMAITMOHHO-TTOUCKOBBIX TEXHOJIOTUH;

BJIaJICHHE HHCTPYMEHTAMHU TIPOCKTHOM JeSTETHHOCTH;

YMEHHE OpraHW30BBIBATh W CONPOBOXJATh Y4EeOHO-HCCIENOBATEIBCKYI0 U
IPOEKTHYIO 1€ATEIbHOCTh 00YJaIOIUXCS;

YMEHHUE UHTEPIIPETUPOBATH PE3YIbTAThI JOCTHXKEHUI 00ydaroMXcs;

0a30BbIe HaBBIKM pabOTHI B IporpaMMax Juisi TpEXMEpHOro MojenupoBanus (3ds
Max, Blender 3D, Maya u np.);

6a30Bble HABBIKM PabOTHI B MPOrPaMMHBIX Cpeax Mo pa3paboTKe MPUIIOKEHUH ¢

BUPTYyaJIbHOU M JonosHeHHOH peanbHOCThIO (Unity3D, Unreal Engine u np.).



MaTtepunanbHO-TeXHUYECKHeE YCJIOBUS peaTn3alu NporpaMmMsbl

AnmnapaTHoe U TeXHHYeCKoe o0ecreyeHue:

Pabouee mecto oOyuaromerocs:

HOYTOYK: TPOM3BOAUTEIBHOCTh Tpoueccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): we menee 2000 emunui; o06bEM
ornepatuBHOU nmamsTu: He MeHee 4 ['0; 00bém Hakonutens SSD/eMMC: ne menee
128 I'6 (WM COOTBETCTBYIOIIMK 10 XapaKTePUCTUKAM TE€PCOHATbHBII
KOMIIBIOTEP C MOHUTOPOM, KJIaBUATYpPOH U KOJIOHKaMHU );

MBIIIIb.

Pabouee MecTo HacTaBHHKA:

HoyTOyK: mporeccop Intel Core i15-4590/AMD FX 8350 — ananmoruunas win
6osnee HoBas monenb, rpadguueckuii mpoueccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — ananormunas wim Oosiee HOBass MOJENb, O0BEM
orepaTuBHOW mamsaTu: He MeHee 4 1'0, BuaeoBbixoq HDMI 1.4, DisplayPort 1.2
wi Oojee HOBask MOJAETh (MM COOTBETCTBYIOIIMK MO XapaKTEPUCTHKAM
MePCOHANBHBIN KOMITBIOTEP C MOHUTOPOM, KIIABUATypOH U KOJIOHKAMH);

nuieM BupTyanbHoi peaabHocT HTC Vive unu Vive Pro Full Kit — 1 mr.;
JUYHbIE MOOWJIBbHBIE yCTpoicTBa OOydYalOIIMXCS W/MJIM HAacTaBHHKA C
orepaioHHoil cucreMoil Android;

MIPE3EHTAIIMOHHOE 000PYAOBaHHE C BO3MOXHOCTBIO MOAKIIOYEHUS K KOMIIBIOTEPY
— 1 KOMILIIEKT;

(GbaunuapT ¢ KOMIUJIEKTOM JINCTOB/MapKepHas J10CKa, COOTBETCTBYIOIIMM HaOOp
MUCHbMEHHBIX MTPUHAIIEKHOCTE — | 1mIT.;

enuHas cetb Wi-Fi.

IIporpamMmmHoe o0ecnieyeHue:

oducHOe mporpaMMHOe 00eCIeYeHNUE;

porpaMMHoe o0ecrieueHue s TpéxmepHoro Mmoaenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

nporpaMMHasi  cpega Uil pa3padOTKU  TMPHIOKEHUH C BHUPTYAIbHOM H
nonosHeHHO# peanbHocThIO (Unity 3D/Unreal Engine);

rpagu4ecKuil peIaKTop Ha BEIOOP HACTaBHHUKA.

Pacxonnbie matepuansl:



Oymara A4 niist pucoBaHUs U pacriedaTku — MUHUMYM | yrakoBka 200 JIUCTOB;
Oymara A3 11 pucOBaHUS — MHUHUMYM 110 3 JIUCTA HAa OJIHOTO 00YYaroIerocs;
Ha0Op MPOCTHIX KapaHAaIel — M0 KOJIMYECTBY 00yUaromuXcs;

Ha0Op YEPHBIX MAPUKOBBIX PYyYEK — IO KOJIMYECTBY 00YUarOIINXCS;

knen IIBA — 2 mit.;

KJIeH-KapaHJall — I10 KOJMYECTBY 00YJarOIUXCs;

CKOTY MPO3PAYHbII/MAaTOBBII — 2 IIT.;

CKOTY JIBYCTOPOHHUM — 2 IIIT.;

KapTOH/ToPpoKapToH s MaketupoBaHus — 1200*800 mm, mo oAHOMY JHCTYy Ha IBYX
00yJaromuxcs;

HO’X MAaKETHBII — 10 KOJIMYECTBY 00yUarOIINXCS;

JIe3BUS JJI1 HOXKA CMEHHbIe 18 MM — 2 mT.;

HOKHHUIIBI — IO KOJMYECTBY 00yUaIOLINXCS;

KOBPHK JJIs1 PE3KU KapTOHA — IO KOJIMYECTBY 00Yy4arOIIUXCS;

JUH3BI 25 MM WK 34 MM — KOMIUIEKT, [10 KOJIMYECTBY 00 y4aroLnuxcs;

nmonoaauTeabHo — PLA-mnactuk 1,75 REC HecKONMBKHX IIBETOB.
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Anan Toph: OcnoBsl anumanuu B Unity; JIMK-tipecc 2019; 176 ¢

Ixepemu boun: Unity u C#. I'eiimaes ot uneu a0 peanusanuu; [lutep 2019; 928 ¢
Xenen Ilamarnannuc: JlononHeHHas peanbHOCTh. Bce, 4TO BBl XOTENHM Y3HAaTh O
TexHosoruu oynymiero; bombopa 2019; 288 ¢
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2005; 415 ¢
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2017; 256 ¢

Jlxonaran JIunosec: BupryansHas peanbHocTs B Unity; JIMK-mipecc 2016; 316 ¢

Pun, Kpuren, Bangesann: Autodesk Revit Architecture. HawanbHbiii  Kypc.
Odunmansubiii yaebnslii kype Autodesk; JIMK-nipecc 2017; 328 ¢

[Tpatuxk Jlxomu: MckyccTBeHHBIM HMHTEUIEKT ¢ npumMepamu Ha Python. Coznanue
IPUIOKEHUN UCKYCCTBEHHOI 0 MHTeIUIekTa; Bunbsamc 2019; 448 ¢

Maiikn bpaiitman: SketchUp nns apxurextopos; JJMK-mipece 2020; 602 ¢

Jxedpd Cazepnena: Scrum. PeBoMONMOHHBINA METOA yIpaBieHHUS HpoeKkTamMu; MaHH,
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bombopa 2019; 528 ¢
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2017;304 ¢

I'pun6epr, bakcron, Kapnenmaiin: UX-nu3aitn. Unes - acku3 — Borulomenue; [lurep
2014; 272 ¢

Hmutpuii XBopoctoB: 3D Studio Max + VRay. IlpoexktupoBanue nuzaiiHa cpeibl.
VYuebnoe nocooue; MHOPA-M 2019; 270 ¢

Muty Makkedpu: Unreal Engine VR s pa3pabortunkoB; bombopa 2019; 256 ¢
Anexcanap I'openuk: camoyuutens camoyunrensb 3Ds Max 2018; BXB-IlerepOypr 2018;
522 ¢

Omnbra Mumnosckast: 3Ds Max 2018 u 2019. /Iu3zaitn uHTEphEpOB U apXUTEKTYpHI; [IuTep
2018; 416 ¢

Opuk Kennep: Beenenune B ZBrush 4; JIMK-nipecc 2014; 769 ¢

B.T. To3uk, O.b. Ymakosa: Camoyuntenb SketchUp; BXB-Ilerepoypr 2015; 188 ¢

Kuan bu Hr: Hudpossie a¢pdextsr B Maya. Coznanue u anumanus; JJMK-npecc 2019;
360 ¢

Ouxn BUPTYAJILHOU peanbHOCTH - MIaTEeHT 2018r 1o MIIK;
https://patenton.ru/patent/RU2673104C2
https://cyberleninka.ru/article/n/virtualnaya-realnost-1 -  moHsTHE  BHpTyalbHas
peabHOCTh

https://augmentedreality.by/news/ar-books/ - kauru 6ymyriero

http://www.quivervision.com/ - packpackH ¢ IOTIOTHEHHON pealbHOCTBIO
https://holographica.space/about

HoBocTHOI nopTan 0 HOBUHKAaxX MHAYCTPUHM TEXHOJOTHH JONOJHEHHOW U BUPTYaIbHOMN
pEAIbHOCTH.

http://bevirtual.ru/

HoBocTHO# mopTait 0 HOBUHKAX MHIYCTPUU TEXHOJIOTUM BUPTYAIbHON peaIbHOCTH

https://vrgeek.ru/


https://patenton.ru/patent/RU2673104C2
https://cyberleninka.ru/article/n/virtualnaya-realnost-1
https://augmentedreality.by/news/ar-books/
http://www.quivervision.com/
https://holographica.space/about
http://bevirtual.ru/
https://vrgeek.ru/
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HoBocTtHOU mopTan O TEXHOJOTHSX BHUPTYaJbHOM W JIONOJHEHHOW PEATbHOCTH C
¢dbopyMoM, KaTaoroM KOMIaHU| 1 Urp. IHTEPBBIO U KCKITIO3UBHBIE MATEPUAIIBI
http://www.virtualreality24.ru/

HoBocTHOI mopTrasl 0 HOBHHKaX HMHIYCTPUHM TEXHOJOTMM BHUPTYAJIbHOW DPEAIBHOCTH,
pa3OUTHI HA KaTEropun

https://habr.com

HoBoctHoit nmoprai, nocesimeHHbid [T-UHIyCTpUU U HHTEPHET YKOHOMUKE.
https://hi-news.ru/tag/virtualnaya-realnost

HoBoctHoii mnopran, mnocsmeHHbii [T-ungyctpun. EcTh paszmen ¢ HOBOCTAMH
TEXHOJIOTMI BUPTYaJIbHOU peaibHOCTH

http://3d-vr.ru/

MarasuH BUpTyaJibHOM peaibHOCTH. ECTh HOBOCTH MHyCTPHH, 0030pbI U CTaTbU
http://vrbe.ru/

HoBocTHOI1 nmopTan 0 HOBUHKAaX MHAYCTPUHM TE€XHOJOTHUW JONOJHEHHOW M BUPTYaJbHOMN
PEAIbHOCTH ¢ Toipa3iesiaMu 1 OpyMoM.

http://www.vrability.ru/

Poccuiickuil mpoeKT, UCIONB3YIOIIMN BUPTYAIbHYIO PEAIbHOCTD U1 MOTUBALMHU JIHOIEU
C MHBAJIUJHOCTBIO K OOJIbIIEH aKTUBHOCTHU B peaIbHON KU3HU.

https://hightech.fm

HoBocTHOM nopTan 0 HayKe U pa3IM4HbIX TEXHOJIOTHUX,

http://www.vrfavs.com/

Karanor paznuussix VR pecypcoB u KOMIIaHUI Ha aHTVIMHCKOM SI3BIKE
https://www.behance.net/

ITopTan, B KOTOPOM COOpaHO MHOXECTBO Pa3IMYHBIX JU3AHH-TIPOEKTOB


http://www.virtualreality24.ru/
https://habr.com/ru/hub/virtualization/
https://hi-news.ru/tag/virtualnaya-realnost
http://3d-vr.ru/
http://vrbe.ru/
http://www.vrability.ru/
https://hightech.fm/
http://www.vrfavs.com/
https://www.behance.net/

