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IlosicHuTe/IbHAA 3aTIMCKA

AKTYaJIbHOCTh: BUPTYyajbHas U JIOMOJHEHHAs peaJbHOCTH — OCOOBIE TEXHOJIOTUYECKHE
HaIpaBJICHUS, TECHO CBSI3aHHBIE C JIPYTUMH. JTH TEXHOJIOTMM BKJIIOYEHBI B CIIHCOK KIIIOUEBBIX
Y OKa3bIBAIOT CYIIECTBEHHOE BIMSHHME Ha Pa3BUTHE PBHIHKOB. [IpakTuyecku As Kaxaou
MEePCIEKTUBHOM TO3MIMKM OyAylIero KpaidHe ToJie3Hbl OyayT 3HaHus u3 obmactu 3D-
MOJEJIMPOBAHUSA, OCHOB MPOrPAMMHUPOBAHMSI, KOMIIBIOTEPHOTO 3pE€HHUA U T. 1I.

CormacHO ~ MHOTOYMCIEHHBIM  HuccienoBaHusiM,  VR/AR-pelHOK — pa3BuBaeTcs
0 HKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIMMbl KOMIIETEHTHBIE CHICIIUATHCTHI.

B Xxonme mpakTHuecKMX 3aHATUH MO MpOrpaMMme BBOJHOTO MOJIYJs oOydaronuecs
MO3HAKOMSTCS C BUPTYQJIbHOH, MOTOJHEHHOW W CMEIIAHHON peanbHOCTSAMH, MOWMYT HX
O0COOEHHOCTH M BO3MOXHOCTH, BBISBSIT BO3MOXHbBIE CIIOCOOBI IIPUMEHEHUS, a TAK)KE ONPEIeIsiT
Haubosiee MHTEPECHBbIC HAMpaBICHUS JUIs JalbHEUIIero yriayOieHus, mapaiielbHO pa3BUBas
HaBBIKM  JW3aMH-MBINIIEHUS, OHM3afiH-aHaimM3a W CIOCOOHOCTH  CO34aBaTh HOBOE U
BOCTpPeOOBAaHHOE.

CuHepruss METOJOB M TEXHOJIOTMM, HCHOJB3yeMbIX B HampaBieHun «Pa3paboTka
MPWIOKEHUH BUPTYaIbHOW U JOIMOJHEHHOH peanbHOCTH», JACT O0y4arouleMycs YHUKaJIbHbIC
MeTanpeMETHbIE KOMIETEHIIMHU, KOTOpble OyayT TmoJie3Hbl B cdepe NpOeKTUPOBaHUS,
MOJICJINPOBAHMSI OOBEKTOB U MPOLIECCOB, PA3paObOTKHU MPHUIOKEHHUH U JIp.

[Iporpamma maér HeoOXOAMMBIE KOMIIETEHLUMH IS JajdbHEHIIero yriryoja€HHOro
OCBOCHUS TM3aHEPCKUX HABBIKOB M METOJUK MPOEKTUPOBaHUs. OCHOBHBIMU HAMPABICHUSIMH B
M3YYEHUU TE€XHOJIOTMIl BUPTYaJIbHON U JIOTOJIHEHHOM peanibHOCTH, C KOTOPHIMU MO3HAKOMSTCS
oOyJaroriuecss B paMKax MOZYJsS, CTaHYT HadajbHbIE 3HAHUS O pa3paOOTKe MPUIOKEHUN s
pPasIUYHBIX  yYCTPOMCTB, OCHOBBI KOMIIBIOTEPHOTO 3peHMs, 0Oa3oBble TmoOHATHS 3D-
MOJEIIUPOBAHUS.

Uepes 3HAKOMCTBO C TEXHOJOTHSIMU CO3/1aHUSI COOCTBEHHBIX YCTPOWCTB U pa3pabOTKU
OPWIOKEHUH  OyAyT pa3BUBAThCS  HMCCIEAOBATEIbCKUE, HHXKEHEPHBIE ©  IMPOCKTHHIC
KOMIIETEHIIUH.

OcBoeHHe 3THX TEXHOJOTHH MOJpa3yMeBaeT MOMydeHHE psiia 0a30BBIX KOMIIETCHIIUH,
BJIa/ICHUE KOTOPHIMH KPUTHUECKH HEOOXOAUMO JHOOOMY CHEIHAIMCTY HAa KOHKYPEHTHOM pPhIHKE
tpyna B STEAM-npodeccusx.

Iessb nporpaMmmel: hopmMupoBanre yHHKaIbHBIX Hard- u Soft-komnerenuii mo padore
¢ VR/AR-TexHOIOTUsAMU Yepe3 UCTIOIb30BAHUE KeHC-TEXHOIOTHA.

3agaum nporpamMmsI:

Obyuarowue:

— 0OBACHUTH 0a3oBble TOHATUS Cdepbl pPa3padOTKU TNPUIOKECHHH BHUPTYaIbHOU W
JIOTIOJTHEHHOM PeabHOCTU: KITFOUEBble OCOOCHHOCTH TEXHOJIOTHHA M UX Pa3IHUuUs MEKIY
coboii, maHopamMHoe (HOTO W BHJIEO, TPEKUHI pPEATbHBIX OOBEKTOB, HMHTEp(eiic,
MOJIMTOHAJIBHOE MOJEIMPOBAHUE;

— c¢opMUpOBaTh HABBIKM  BBIMOJHEHHS] TEXHOJIOTMYECKON LENOYKH pa3paboTKu
NPWIOKEHUH it MOOWIBHBIX YCTPONCTB W/MIU TEPCOHAIBHBIX KOMIIBIOTEPOB C
MCIOJIb30BaHUEM CHEIMATBHBIX IPOTPAMMHBIX CpPE/l;

— chopmupoBaTh 6a30BbIe HABBIKK pabOTHI B MporpaMmax Juist pa3paboTKH MPUIIOKEHUH ¢
BUPTYaJIbHOU U JIOMTOJTHEHHON PEaIbHOCTHIO;

— cdopmupoBaTth 0a30Bble HaBBIKM pabOThl B Mporpammax Al TPEXMEPHOTro
MOJIETTUPOBAHUS;

— HAY4YUTh UCIIOJIb30BaTh U AaJalTUPOBaTh TpPEXMEpPHbIE MOJENH, HAXOIALIHeCs B
OTKPBITOM JOCTYTIE, JJIs 3a]a4 Keiica;

— cdopmupoBaTh 0a30Bble HaBBIKM PabOTHI B Mporpammax ajs pa3padoTKu rpaduyecKux
UHTEP(EHCOoB;

— TPUBUTH HABBIKU MPOEKTHOMN AESATENLHOCTH, B TOM YHCIIE UCIIOIB30BaHNE HHCTPYMEHTOB
IUTAHUPOBAHMSL.



Pazsusarowue:

Ha TIPOTSDKEHHHM BCEX 3aHATHH QopmupoBath 4K-KOMIETCHIIMH (KPUTHYECKOE
MBIIIICHHE, KPEATUBHOE MBIIIICHHE, KOMMYHHKAIIHS, KOOTICPAIHS);

CHOCOOCTBOBAThH PACIIMPEHUIO CIIOBAPHOTO 3a11aca;

CHOCOOCTBOBAaTh  Pa3BUTHIO  IMAMSTH, BHHMAaHHUS, TEXHHYECKOTO  MBIIIICHUS,
M300peTaTeNbHOCTH;

CIOCOOCTBOBATH PA3BUTHIO AJITOPUTMHYECKOTO MBIILICHUS;

CHOCOOCTBOBaTh (JOPMHUPOBAHUIO MHTEPECA K TEXHUUECKUM 3HAHUSM;

Croco0CTBOBaTh (OPMHPOBAHUIO YMEHHUS MPAKTHUYECKOTO MPUMEHEHHS IMOJydEHHBIX
3HAHUI;

chopmupoBaTh yMeHHE (HOPMYIHPOBATH, APT'YMEHTHPOBATH U OTCTAWBATh CBOE MHEHHUE,
chopMHpPOBATh YMEHHUE BBICTYIATh MYOJIMYHO C JOKJIAJIaMH, IPE3CHTAUSMH U T. II.

Bocnumamenwvnbie:

BOCIIUTHIBATh AKKYPATHOCTb U IUCLUIUIMHUPOBAHHOCTD MPU BBIITOJHEHUN PaOOThI;
crmocoOCcTBOBaTh  (DOPMHPOBAHUIO  TOJIOKUTEIHPHOM  MOTHBAIMM K  TPYAOBOMU
JESTEIIBHOCTH;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO OIBITa COBMECTHOIO M MHAMBHYyaJIbHOTO TBOPYECTBA
IpY BBIOJHEHUH KOMAHIHBIX 33aJJaHUI;

BOCIHTHIBATh TPYAOII00HE, yBa)KEHUE K TPYAY;

(opMHpOBaTh UYBCTBO KOJIJIEKTUBU3MA U B3aUMOIIOMOIIIH;

BOCIHUTHIBaTh YYBCTBO MaTPUOTH3MA, I'Pa)JTaHCTBEHHOCTH, TOPAOCTH 3a JOCTHXKEHUS
oreuectBeHHoU U T-oTpaciu.

Hporﬂo3npyeMble pe3yJbTaThbl U Coco0bl UX MPOBEPKHA

JINUYHOCTHBIE pe3yJabTarThbl:

KPUTHYECKOE OTHOIIICHHE K MH(POPMAIIMU U H30UPATEIILHOCTD €€ BOCTIPUSTHUS;
OCMBICJICHHE MOTUBOB CBOUX JIEMCTBUI IPH BBIIIOJTHEHUH 3aJaHUI;

pasBUTHE JH0003HATEIBLHOCTH, COOOPA3UTEIBLHOCTH IPH BBINOJIHEHUN Pa3HOOOpa3HBIX
3ajaHuil MPOOJIEMHOIr0 U IBPUCTUYECKOTO XapaKTepa;

pa3BUTHE  BHUMATEIBHOCTH,  HACTOMYMBOCTH,  LEICYCTPEMIEHHOCTH,  YMEHHS
peoaoseBaTh TPYIHOCTH;

pa3BUTHE CaMOCTOSTEIBHOCTH CYXKICHUH, HE3aBUCUMOCTH M  HECTaHIapTHOCTH
MBIILICHHUS,;

OCBOCHHE COLIMAIBHBIX HOPM, MPABWII MOBEACHUS, POJei U (popM COIMANBHON KU3HH B
rpyIIax u cCoOOIIeCTBaX;

dbopMUpOBaHHEe KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHUHM U COTPYAHHUYECTBE C
JIPYTUMU 00YJarOITUMHUCS.

MeTaHpeIlMeTHBIe pe3yJabTaThbl:
Peaynamusnule ynusepcaivuvie V'{€6Hbl€ oelicmeus.

yYMEHHUE IPUHUMATh U COXPaHATh YUeOHYIO 3a7a4y;

yMEHUE IIaHUPOBATh MOCIEA0BATENIEHOCTD IAr0B aJlTOPUTMA JUIS JOCTHKEHUSA LENH;
YMEHHUE CTaBUTh 1€ (CO3/1aHUE TBOPUYECKOW pabOThl), MJIAHUPOBAThH JTOCTUKEHUE ITOM
LTI,

YMEHHE OCYLIECTBJIATH UTOTOBBIM U MOLIATOBBIM KOHTPOJIb 110 PE3YJbTATY;

CIOCOOHOCTH a/IeKBaTHO BOCIIPUHUMATh OLIEHKY HACTAaBHHMKA U JPYTUX O00ydaroLnXcs;
YMEHHUE pa3ianyaTh CIIoco0 U pe3ynbTaT JeHcTBus;

YMEHUE BHOCUTb KOPPEKTUBBI B JICHCTBUS B CIIy4ae PAaCXOKJCHUs pe3yibTaTa pELICHUs
3aJlauu Ha OCHOBE €€ OLIEHKH U yu€Ta XapaKTepa CJIeIaHHbIX OIINOO0K;

YMEHHUE B COTPYTHUYECTBE CTABUTh HOBBIC YUCOHBIC 3a/1a4H;

CHOCOOHOCTh MPOSABIATH N03HABATEIbHYIO HHULIMATUBY B Y4€OHOM COTPYAHUYECTBE;
YMEHHE OCBaWBaTh CHOCOOBI pemIeHus] MpoOIeM TBOPUYECKOTO XapaKTepa B JKU3HEHHBIX
CUTYyalUsX;



YMCHI/IC OIICHUBATH HOquaIOMHﬁCﬂ TBOp‘IGCKI/Iﬁ HpOIIYKT U COOTHOCHUTHL €Ir0 C
W3HAYaJIbHBIM 3aMBICIIOM, BBIMOJHATH MO HEOOXOIUMOCTH KOPPEKIUH JTHOO MPOIYKTa,
1100 3aMBICIIA.

Ilo3nasamenvivie YHUBEpPCAlbHblE V’{€6Hbl€ oelicmeus.

YMEHHE OCYIIECTBIATh MOUCK HMHQOpPMAIMK B HWHAMBUIYAJIbHBIX HH(DOPMALIMOHHBIX
apxuBax oOydaronierocs, HH(GOPMAIMOHHON cpele 00pa3oBaTENBHOIO YUYPEXKICHUs,
benepanbHbIX XpaHUIUIIAX UHPOPMAIIMOHHBIX 00pa30BaTeNbHbBIX PECYPCOB;

YMEHHUE HUCHOJIb30BATh CPEACTBA UH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIMA
JUISL peIlIeHUs] KOMMYHHKATUBHBIX, I03HABATEIbHBIX U TBOPUYECKUX 3a/1a4;

YMEHHE OPUEHTHPOBATHCS B pa3HOOOpA3UU CIIOCOOOB PEIICHHUs 3a/1a4;

YMEHHE OCYUIECTBJIATh aHaAJIU3 OOBEKTOB C  BBIJCJIIEHUEM CYIIECTBEHHBIX U
HECYILIECTBEHHBIX IPU3HAKOB;

YMEHHE MMPOBOJUTH CPAaBHEHUE, KJIACCU(UKALIMIO 110 33JJaHHBIM KPUTEPUSIM;

YMEHHUE CTPOUTH JIOTMYECKHE pacCyXIeHHs B (OpMe CBSI3M MPOCTBIX CYXKIEHHUH 00
00BEKTE;

YMEHHUE YCTaHaBIMBATh aHAJIOTUU, TPUUUHHO-CJIEACTBEHHBIE CBS3H;

yMEHHE MOJCIIMPOBATh, MPEOOPa30BhIBATh OOBEKT W3 UYBCTBEHHOM (POPMBI B MOJIECIb,
I7Ie  BBIJCNCHBl CYIIECTBEHHbIE XapPaKTEPUCTUKH OO0BEKTa  (MPOCTPAHCTBEHHO-
rpadgudecKkas uiu 3HaKOBO-CHMBOJIMUECKas );

YMEHHME CHUHTE3UpPOBATh, COCTABIATH LIEJIO€ U3 4YacTe, B TOM 4YHCIE CaMOCTOSTEIBHO
JIOCTpanBaTh C BOCIIOJHEHHUEM HEJOCTAIOIINX KOMIIOHEHTOB.

ROMMVHMKCH’I’ZM@Hble YHUBEPCAJlbHblIE VU€6Hbl€ oelicmeust.

YMEHHE apryMEHTHpPOBaTh CBOI TOUYKY 3pEHHS Ha BHIOOp OCHOBAHUN U KPUTEPUEB NPU
BBIJICJICHUH NTPU3HAKOB, CPABHEHUU U KJIACCU(PHUKAIIMUA OOBEKTOB;

YMEHHE BBICITYIIMBATh COOECETHUKA U BECTH JUAJIOT;

CHOCOOHOCTh IMPH3HABATh BO3MOXKHOCTH CYIIECTBOBAHMS PA3IUYHBIX TOUEK 3PEHUS H
MIPaBO KaXKJA0r0 UMETh CBOIO;

YMEHHE IUIAHUPOBaTh y4yeOHOE COTPYIHHUYECTBO C HACTAaBHUKOM U JAPYTUMH
00yJaroUMMUCS: ONIPEACIIATh 11eJH, QYHKIIMH YIYaCTHUKOB, CITOCOOBI B3aMMO/ICHCTBHSI;
YMEHHUE OCYLIECTBIATH IOCTAHOBKY BONPOCOB: MHUIIMATUBHOE COTPYAHUYECTBO B IIOMCKE
u coope uHbopmanuu;

yYMEHHUE paspemaTb KOH(MIMKTHI: BBIABICHHE, HICHTH(UKaUMs NpoOJIeMbl, MOUCK H
OIICHKa aJIbTEPHATHUBHBIX CIIOCOOOB pa3peuieHusi KOH(INKTa, TPUHATHE PELICHUS U ero
peanu3anms;

YMEHHE C JOCTaTOYHOM MOJHOTOM UM TOUHOCTHIO BBIPAXKaTh CBOM MBICIIU B COOTBETCTBUU
C 3a7]a4aMU ¥ YCIOBUSIMH KOMMYHHKAIUH;

BJIaJICHUE MOHOJIOTUYECKON U JUATOTHYECKON (hopMaMH peuH.

IIpenmeTHble pe3yIbTaThl

B pesynbrare 0cBO€HUS MPOrpaMMBbl 00yUaIOIIUECs TOJIKHbI

3Hamv.

KJIIOUEBBIE OCOOEHHOCTH TEXHOJIOTUN BUPTYaJIbHOM U IOTIOJTHEHHOM pealbHOCTH;
MIPUHITUIIBEI pa0OTHI IPUIIOKEHUH C BUPTYAJIbHOW U JOTIOTHEHHOW PeaibHOCTHIO;
IepevYeHb COBPEMEHHBIX YCTPONCTB, UCIOIb3YEMBIX JUIsl paOOThI ¢ TEXHOJIOTHSMHU, U UX
IIpEIHA3HAYCHUE;

OCHOBHOH (DYHKILIMOHAJ IIPOrpaMM Uil TPEXMEPHOTIO MOAETUPOBAHHUS;

NPUHIMIBL U CHOCOOBI Pa3pabOTKH MPHUIIOKEHUH C BHUPTYAIbHOH M JOMOIHEHHOM
PEAIbHOCTHIO;

OCHOBHOM (YHKIIMOHAJ TPOTPaMMHBIX cpel s pa3pabdOTKU TPHIOKEHUH ¢
BUPTYaJIbHOU U IONIOJHEHHON PEAIBHOCTHIO;

0COOEHHOCTH pa3paboTKU TpaduuecKux HHTEPEcoB.



— HaCTpauBaTh U 3aIyCKaTh IIJIEM BUPTYAIbHON PEAIIbHOCTH;

— YCTaHaBJIMBAaTh U TECTHUPOBATh NPUJIOKEHHS BUPTYAJIbHOU PEAIBHOCTH;

— CaMOCTOSITEIILHO COOMpATh OYKU BUPTYAIbHON PEaIbHOCTH;

— (opmynupoBaTh 3a/1a4y Ha IPOEKTUPOBAHUE UCXOMS U3 BBISIBIEHHON POOIEMBI;

— YMETbh NOJIb30BAaThCS PA3IMYHBIMUA METOJaMU T€HEPALIUN UJIEH;

—  BBIIOJIHATH IPUMUTHUBHBIE OlEpPALlMU B IpPOrpamMmax sl TPEXMEPHOI0 MOAEIUPOBAHUS;

— BBINOJHATH MPUMHUTHUBHBIE OIEpallMd B MPOTPaMMHBIX Cpelax s pa3padoTKu
IIPWIOKEHUN C BUPTYAJIbHON U JOINOJIHEHHOU PEabHOCTBIO;

— KOMIWIMPOBAaTh MPWIOKEHHE [JUII MOOWIBHBIX YCTPOWCTB MM MEPCOHAIbHBIX
KOMITBIOTEPOB U pa3MEILATh €ro I CKaYMBAHMS I10JIb30BATEIIAMY;

— paspabarbiBaTh rpaduueckuii unrepdeiic (UX/UI);

— pas3pabarbIBaTh BCe HEOOXOAMMBIE TpapUuUecKUe W BHJICOMATEpUAbl Ui MPE3EeHTALUU
IIPOEKTA;

— IPEACTABIIATH CBOM IPOEKT.

6naoemy:

— OCHOBHOW TEpMHUHOJIOTHMEH B 00JacTH TEXHOJOTHMM BHUPTYaJbHOM M JOMOJHEHHOMN
pPEaIbHOCTH;

— 0a30BBIMHU HAaBbIKAMH TPEXMEPHOI'O MOJCIMPOBAHMS;

— 0a30BbIMH HaBBIKAaMH pa3pabOTKU NPUIIOKEHUN C BHUPTYaJbHOM U JOIOJHEHHOU
peanbHOCTBIO;

— 3HAaHUSAMU 1O HOpUHOMUIAM pPAOOTBl M OCOOEHHOCTSIM YCTPOMCTB BHUPTyaJIbHOH H
JIOTIOJIHEHHOH PEAIbHOCTH.

®opmbl N0ABEIEHUS UTOTOB PeaIN3alUM MPOrPaMMbl
[TonBeneHnne UTOroB pealin3yeTcsa B paMKax 3alluThl pe3yJbTaToOB BbinoJHeHus Keiica 1 u
Keiica 2.

@opMBbI 1EMOHCTPAIIUH Pe3yIbTATOB 00yUeHUsI
[IpeacraBnenue pe3yabTaToB 00pa30BaTEIIbHON AEATEILHOCTH MPOUAET B (hopMe MyOTMIHON
MMPE3CHTallU peIJ_IeHI/Iﬁ KeHCOoB KOMaHJaMHu W MOCICAYIOIINUX OTBCTOB BBICTYIAIOIIHUX Ha
BOTIPOCHI HACTABHUKA U IPYTHX KOMaH/I.

®opMBI JHATHOCTHKH Pe3yJIbTATOB 00y4eHHUS
becena, rectupoBanue, ompoc.

CoaepixaHue nporpaMmbl Kypca

[TporpamMma mpesrosaraer NOCTENEHHOE PACIIUPEHNE 3HAHUN U UX YIIIyOJIeHHUE, a TaKxKe
npuoOpeTeHre yMEHHH B 00JacTH NPOEKTHPOBAHUS, KOHCTPYHMPOBAHHS M HW3TOTOBJICHHUS
TBOPYECKOTO MPOAYKTA.

B ocHoBe o0pa3oBaTenbHOrO IMpolecca JeKUT MPOeKTHbIM nmoaxoia. OcHoBHas (opma
MoJIa4ll TEOPUU — MHTEPAKTUBHBIC JIEKI[UN U TOIIAroBble MacTep-Kjiacchl B rpynmnax ao 10-15
yenoBeK. [IpakTnyeckue 3a1aHus IUIAHUPYETCS BBIIOJIHATh KaK MHAMBUIYAJIBHO U B Mapax, TaK
U B MaJIbIX rpymnmnax. 3aHATHS MPOBOIATCS B BHJIe Oece/l, CEMUHAPOB, JIEKIUN: JIJIs1 HATJISTHOCTH
M0JIaBaeMOT0 MarepHalia HCIOJIb3yeTcs pa3IMYHBI  MyIbTUMEAUMHBIA MaTepuan —
[IPE3EHTALNN, BUIEOPOJIUKHU, TPUIIOKEHUS TIP.



TeMaTnyeckoe MJIAHNPOBAHHE

Ha3Banue pa3zaesia, TeMbl

KoanuyecTBO 4acoB

Bcero | Teopus | IlpakTuka

DopMbI
KOHTPOJIA

Keiic «IIpoexkTpyem
naeaabHoe VR-
YCTPOMCTBO)

28 6 22

[Ipesenranus
pe3yabTaToOB

11

Brenenue. Coopka
cobctBeHHON VR-TapHUTYpHI

1.2

3naxkomctBo ¢ VR/AR-
TEXHOJOTUSIMH Ha
WHTEPAKTUBHON BBOJIHOM
JIEKIIUHU

1.3

TectupoBaHue yCTpOUCTBA,
YCTaHOBKA IPUJIOKECHH,
aHaJIU3 MPUHIUIIOB PaboTHI,
BBISIBJICHHE KJIFOUEBBIX
XapaKTEPUCTUK

1.4

N3yueHne npuHIUIIOB
pabotsl VR-KOHTPOIIIEPOB.
BrisiBneHNE IPUHIMIIOB
paboThI IUIEMa BUPTYAIbHOM
peaIbHOCTH, TOUCK, aHAJIU3 U
CTPYKTypUpPOBaHUE
uHpopmanuu o gpyrux VR-
YCTPOMCTBAX

1.5

[Torck HEOOXOAMMBIX CXEM H
CIoCco00B 15t COOPKH
ycTpoicTB. Beibop
MaTepraja ¥ KOHCTPYKIIAN
JUIst COOCTBEHHOM
TapHUTYPHI, TOJrOTOBKA K
cOOpKe yCTpOHCTBa

1.6

Ueptex coOCTBEHHOM
TapHUTYPHI

1.7

Co6opxka coOCTBEHHOM
TapHUTYPBL, BBIPE3aHUE
HEeOOXOAUMBIX JAeTajlei

1.8

Jwu3aiin ycTpoiicTBa

1.9

TectupoBanue u nopaboTka
IPOTOTHIIA

1.10

Pabota ¢ xaptou
MOJIb30BATEIHCKOTO OMBITA!
BBISIBJICHHE TTPOOJIEM, C
KOTOPBIMH MOKHO
CTOJIKHYTbCSI IIPU
ucnons3oBanuu VR-
TexHoJoruil. okycrupoBka
Ha OJHOH U3 HUX. AHAIU3 U
OLIEHKA CYIIECTBYIOLINX
peleHuii 1 MpoOIeMBbI




1.11

['enepanus uaen st
pELICHUs ITUX MPOOIIEeM.
OnucaHue HECKOJIBKUX UICH,
3KCIPECC-ICKU3bl. MuHHU-
MIPE3CHTALNH UJIeH U BBIOOD
JTYYIINX B IPOPaOOTKY

1.12

N3ydenue nousatus
«MEPCIEKTUBA», OKPYKHOCTH
B MEPCHEKTUBE, IITPUXOBKH,
CBETOTEHH, MajaroIei TSeH!

1.13

W3yuenne cBETOTEHH U
MaJIalouIed TEHU Ha IPUMEPE
¢uryp. IToctpoenue
ObICTpOro 3cKM3a (pUrypsl B
MEPCICKTHBE, TIepeaaya
00beMa C MOMOIIIBIO
KapaHjaima. TexHuKa
pPHCOBaHMsI MapKepaMu

Keiic «Tpexmepnoe
MoO/IeJIMPpOBaHHe
«wpeannbuoro» VR-
YCTPOMCTBA)

18

16

[Ipe3enTanus
pe3yabTaToOB

2.1

OcBoeHme HaBBIKOB PabOTHI B
[10 ans TpexmepHOTO
MIPOEKTHPOBaHUs (Ha BEIOOP
— Rhinoceros 3D,
AutodeskFusion 360)

2.2

3D-MoenupoBaHue
pa3pabaTbIBa€MOTr0
YCTpOMCTBA

2.3

dortopeanrcTUIHas
Bu3yanm3aius 3D-momeny.
Pennep (KeyShot,
AutodeskVred)

2.4

[ToxroroBka rpaduueckux
MaTepHaNoB JUIs
Mpe3eHTalu npoekTa (¢poro,
BHJIC0, MHpOTpadukKa).
OcBoeHME HAaBBIKOB BEPCTKU
pe3eHTAINH

2.5

[1yOnuuHas npe3eHTanus u
3allATa IPOEKTOB

Keiic «Pa3padorka VR/AR-
NPHJI0KEHHS

28

25

[IpesenTanus
pe3yIbTATOB

3.1

ITonyuyeHnue HaBBIKOB
IIOJINTOHAIBHOTO
MOJICTIMPOBAHMS U 3HAHUU O
IIPOrPaMMHBIX CpeJax UIs
coopku VR/AR-nipunoxeHuit

3.2

BBoaHast nHTEpaKTUBHAS
JIEKIIASA 10 TEXHOJIOTUIM
JIOIIOJTHEHHON ¥ CMEIIaHHOU




peaIbHOCTH

3.3

TectupoBanue
cymecTtByromux AR-
IIPWJIOKEHUH, OIIPEIETICHUE
MIPUHITATIOB PAOOTHI
TEXHOJIOTHH

3.4

WMHCcTpyMEHTBI AJIs CO31aHUs
IIPUIIOKEHUN

3.5

Wntepodeiic 3D-penakropa
IUUIS CO3JIaHUs
oJuroHanbHou 3D-moxenu

(Blender 3D, 3DsMax u ap.)

3.6

Pa6ora B 3D-penakrope:
paszbop GyHKIIMOHANA U
oTpaboTKa 6a30BBIX HABBIKOB

3.7

0O0630p 1 pabora ¢
OecIUTaTHBIMU
PEMO3UTOPHUAMU
MOJIMTOHANLHBIX 3D-
MoJeen

3.8

OyHKIMOHA IATHOPM IS
pazpabotku VR/AR-

MIPUIIOKEHUN

3.9

[Tnardopmsbl pa3paboTKu:
CO3/IaHUE AITOPUTMOB
PUIIOKESHHUS

3.10

Br1siBIIeHUE KITIOYEBBIX
TpeOoBaHMIi K pa3paboTKe
GUI — rpaduueckux
uHTEPECOB MPUIIOKEHUI

Keiic «Pa3padoTka
COOCTBEHHOT'0 NIPHUJI0KEHHUS
¢ IOMOJTHEHHOH
PeabHOCTHIO (10 KeJTaHUI0
KOMAaH/bI — C BUPTYAJIbHOI
peaibHOCTBIO)»

28

27

[Ipe3enTanus
pe3yabTaToOB

4.1

BrisBiaenue
IOJIb30BaTEIIHCKOM
po0GJIeMBI, KOTOPYIO
CIOCOOHO PEUIUTh
MIPUJIOKEHUE

4.2

Jlenenne Ha KOMaHIbI,
MpeABapUTEIILHOE
pacrpeeneHue poien

4.3

IIpennpoekTHoe
UCCIICIOBAHNE

4.4

Pacnpenenenue poneit B
KOMaH/ie, ONpeieeHue LeH
U 3a/1a4 pabOoThI KaXKI0Tr0

4.5

Pazpabotka cuenapus
HPUIOKEHHS: MEXaHHKa




B3aHUMOJCHCTBUS,
(GyHKIIMOHAT, TPUMEPHBIT
BHJI HHTEpderica

4.6 | Pa3paborka VR/AR- 4 4
NPWIOKEHHS B COOTBETCTBHU
CO CIICHapHeM

4.7 | Coop oOpaTHOM CBSI3U OT 3 3
MOTEHIMATIbHBIX
MI0JIb30BATEJICH PUIIOKCHHUS

4.8 | HopaboTka mpHIIOKEHUS, 4 4

YUUTBIBasi OOPATHYIO CBSI3b
rnojs3oBarens. B
3aBHCUMOCTH OT POJIH B
KOMaH/Ie: MOATOTOBKA
rpadUuecKux MaTepruaioB
JUTSL TIPE3SHTAIIMH TTPOSKTa
(doto, BUnEO, MHOTpadhuKa)

4.9 | [lybmuunas npe3eHTaIus 1 4 4 3amura MpoeKToB
3aIUTa MPOCKTOB
Bcero yacos: 102

Coaepixkanue TeM NPOrpaMmbl

Keiic 1. IIpoekTupyem ugeanbnoe VR-ycrpoiicTBo

B pamkax mepBoro keiica, cocrosmiero u3 Habopa MHUHH-KeHcoB (34 4.), ywamuecs
UCCIIEAYIOT CYIIECTBYIOUIME MOJEIN YCTPOWCTB BHUPTYaJbHOW pPEAJbHOCTH, BBISBISIOT
KJIIOYEBbIE TApaMETPhl, a 3aTEM BBIMOJIHSIOT IPOEKTHYIO 33/1a4y — KOHCTPYHPYIOT COOCTBEHHOE
VR-ycrpoiictBo. Jletn wuccnenyor VR-koHTpoiiepsl M 0000IIal0OT BO3MOXKHBIE TPUHIIHIIBI
YIPAaBIEHUS CUCTEMaMU BUPTYaJIbHOU peanbHOCTU. CpaBHUBAIOT Pa3IMUYHBIC TUIIBI YIIPABICHUS
¥ JINal0T BBIBOJBI O TOM, YTO HEOOXOIUMO /sl «00MaHa» MO3ra U TOTPY>KEHHsI B IPYTroi MUp.

Jletn cMoryT coOpaTh COOCTBEHHYIO MoJenb VR-TapHUTYpBI: CIPOEKTUPOBATh, cOOpaTh
HYXXHBIE DJIEMEHTBI, @ 3aTe€M IPOTECTHPOBATH CAMOCTOATEIBHO pPa3pabOTaHHOE YCTPOWCTBO.
Janee oOydaronecs 3SCKU3UPYIOT M MoAenupyooT VR-ycTpoHCTBO, € YCTpaHEHHBIMH
HEJ0CTaTKaMU, BBISBIIEHHBIMH B XO/I€ TI0JIb30BaTEIbCKOIO TECTUPOBAHUS.

Keiic 2. PazpadarsiBaem VR/AR-npunoxenus

[Tocne ¢opMHpOBaHUS OCHOBHBIX IOHATUN BUPTYaJbHOW pPEATbHOCTH, MOIYyYCHHUU
HaBBIKOB PaboTel ¢ VR-o0opymoBanmeM BO BTOpoM Kekce (34 d9) ywamuecs NepexonusiT K
PacCMOTPEHHIO MOHSATUHN JONOJHEHHOW M CMEUIaHHOW PEealbHOCTH, Pa3OMparOT UX OCHOBHBIE
oTianuus oT BUpTyanbHOU. Co3natoT coocTBeHHOEe AR-npuioskeHue (1o JKETaHUI0 KOMaHAbI —
VR-npunoxenue), oTpabarbiBas HaBbIKM pabOThl € HEOOXOAMMBIM B  JajibHEHIIEM
IPOTrpaMMHBIM 00€CTIeYeHHEM, HaBbIKU IN3aiH-TIPOEKTUPOBAHUS U AU3aiH-aHATUTHUKH.

VYyammecss HaydaTcst pa0oTaTh C  KPYIMHEHIIUMH PEMO3UTOPHUSMHU  OECIUIATHBIX
TPEXMEPHBIX MOJIeNIel, CMOTYT MUHUMAJIBHO aJalTUPOBATh MOJIENIU, UMEIOIINECS B CBOOOIHOM
JIOCTYTIE, IO CBOM HYX/bl. HauMHaeTcs 3HAKOMCTBO €O CTPYKTypoil MHTep(elica mporpaMmsl
st 3D-mopenupoBanus (mo yemorpenuto negarora 3Ds Max, Blender 3D, Maya), ocHOBHBIME
KOMaHAaMH. BBOJSATCS MOHATHUS «IIOJMTOHAIIBHOCTE» U «TEKCTYpay.



Kaaposble yci1oBusl peajn3auuu NporpaMmmbl

TpeGoBanus K Ka[pOBBIM pecypcam:

® YKOMIUIEKTOBAaHHOCTH  OOpA30BaTENFHOTO  YYPEKACHHS  I€1arOrM4eCKUMH,
PYKOBOJISIIIIMMHU ¥ UHBIMU Pa0OTHUKAMH;

® YpOBEHb KBaJIM(UKAUK MEIarOrMYeCKUX, PYKOBOIALIMX U HHBIX PaOOTHHKOB
00pa30BaTeNbHOTO YUPEKACHUS;

® HENPEepbhIBHOCTh NPO(PECCUOHATBLHOIO PA3BUTHS NEAArOTMYECKUX U PYKOBOISIIUX
pabOTHUKOB  O0pa30BaTENBHOTO  YUPEKACHUS, PEATU3YIOIIEr0 OCHOBHYIO
00pa3oBaTeNbHYIO IPOrpamMmy.

Komnerenuuu [€/1arOrMYecKoro paloTHUKa, peanu3youero OCHOBHYIO
00pa3oBaTeNbHYIO MPOTPAMMY:

e o0ecreuynBaTh yCIOBUS ISl YCIICIIHOM NeATeIbHOCTH, TO3UTUBHOM MOTHBALIUY, A
TaKXe CAMOMOTHBHPOBAHUS 00YJaOIIIXCS,

® OCYLIECTBIATh CaMOCTOSITEIbHBIN MOMCK M aHaIu3 MHOOPMAIMH C MOMOIIBIO
COBPEMEHHBIX HH()OPMAITMOHHO-TIONCKOBBIX TEXHOJIOTHH;

® BRBIIJICHUE UHCTPYMEHTAMH NIPOEKTHON JAEATEIbHOCTH;

® YyYMEHHE OpraHW30BBIBATH M CONPOBOXKIATH y4EOHO-HCCIIEOBATENBCKYIO H
IPOEKTHYIO 1€ATEIbHOCTh 00YYaroIuXcs;

® yMEHHE HHTEPIPETHPOBATH PE3YIIBTAThl JOCTHKCHUN 00yJarOIINXCS;

e 0a3oBble HABBIKU pabOTHI B IIpOrpamMMmax i TpEXMepHOro Moaeiauposanus (3ds
Max, Blender 3D, Maya u ap.);

e 0a3oBbIe HaBBIKM PA0OTHI B MIPOrPaMMHBIX cpellaX Mo pa3padoTKe MPHIIOKEHHM C

BUPTYaJIbHOU U AomnoaHeHHOU peanbHocThIo (Unity3D, UnrealEngine u np.).



MarepunainbHO-TeXHUYECKHeE YCJIOBHS peaju3alu NporpaMmMsl

AnmapaTHoe U TEXHHYeCKoe o0ecreyeHue:

Pabouee mecTo oOyuaromerocs:

HOYTOYK: TPOU3BOIUTENHHOCTh Tpoleccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne menee 2000 emunui; o0BEM
orepatuBHOU namsaTH: He MeHee 4 ['0; 06béM HakonuTens SSD/eMMC: e meHee
128 I6 (Mo COOTBETCTBYIOLIMH IO XapaKTEPUCTHKaAM MEPCOHAIbHBIN
KOMIIBIOTEP C MOHUTOPOM, KJIIaBUATYPOH M KOJIOHKAMH);

MBIIITb.

Pabouee MecTo HacTaBHMKA:

HoytOyk: mpoueccop IntelCore i5-4590/AMD FX 8350 — ananoruuHasi wid
Oonee HOBas Moxenb, rpaduueckuii mpoueccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — amanoruuyHas wuiaud Oojee HOBasg MOJEIb, O0BEM
onepatuBHOU mamsTu: He MeHee 4 16, BuneoBbixon HDMI 1.4, DisplayPort 1.2
wm 0Oojee HOBas MOJETh (WM COOTBETCTBYIOIIMH TIO XapaKTepUCTHKAM
NePCOHAIBHBIN KOMIBIOTEP C MOHUTOPOM, KJIaBHATypOH M KOJOHKAMH);

uuieM BuptyanbHoi peaabHocTd HTC Vive nnu ViveProFullKit — 1 mT.;
JUYHBIE MOOWJIBHBIE YCTPOMCTBa OOyYaroIMXCS W/MJIM HACTaBHUKA C
orepaioHHoi cucremoil Android;

[IPE3EHTAllMOHHOE 000PYA0BaHUE C BO3MOKHOCTBIO MOAKIIIOUEHUS K KOMIIBIOTEPY
— 1 KOMIIJIEKT;

GnumyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasl J0CKa, COOTBETCTBYIOLIUI Habop
MIMCBbMEHHBIX NPUHAJIEKHOCTEN — | mIT.;

enuHas cetb Wi-Fi.

IIporpammHoe obecneueHune:

oucHoe nporpaMMHOe 00eCTIeUeHHE;

nporpamMmmMHoe obecrieueHnue st TpéxmepHoro mojaenupoBanus (AutodeskFusion
360; Autodesk 3ds Max/Blender 3D/Maya);

nporpaMMHas  cpena Ui pa3padOTKHM TMPHIOKEHHH C BHPTYIBHOW W
nomnonHeHHo# peanbHOCTHIO (Unity 3D/UnrealEngine);

rpagu4ecKuil peIaKTop Ha BEHIOOP HACTABHUKA.

Pacxonnbie maTepuansl:

Oymara A4 nist pucoBaHus U pacrnedyaTku — MUHAMYM | ymakoBka 200 1HCTOB;
Oymara A3 11st pUCOBaHMSI — MUHMMYM I10 3 JIUCTA HAa OJAHOTO 00Y4aIoLIerocs;
Ha0Op MPOCTHIX KapaHaamel — M0 KOJIMYECTBY 00YyUaIOuXCs;

Ha00p Y€PHBIX MIAPUKOBBIX PYYEK — IO KOJHMYECTBY O0YUAIOIINXCS;

kieit [IBA — 2 mt.;

KJIeH-KapaHall — M0 KOJUYECTBY 00yUYaroIuXcs;

CKOTY TMPO3payHBIi/MaTOBBIM — 2 TIIT.;

CKOTY JBYCTOPOHHHUI — 2 IIT.;

KapToH/ToppokapToH st MaketupoBanus — 1200*800 MM, MO OJHOMY JHCTYy Ha JABYX
00ydJaromuxcs;

HOX MaKETHBI — 10 KOJMYECTBY 00yUYaIOITIXCS;

JIe3BMS JI HOKAa CMEHHbIE 18 MM — 2 mT.;

HOXKHUIIBI — IO KOJTUYECTBY 00yUaIOITIXCS;

KOBPHK JJIs1 Pe3KU KapTOHA — MO0 KOJIMYECTBY 00YyJarOIIUXCS;

JUH3BI 25 MM WK 34 MM — KOMIUIEKT, TI0 KOJIMYECTBY 00yUarOMIUXCs;
nmonoaauTeabHo — PLA-mnactuk 1,75 REC HeCKOJIBKHX I[BETOB.
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Ilepeyennb pexoMeHyeMbIX HCTOYHHKOB
Mapuna Pakosa u np.: Yuumcs mesenuts mosramu; @HOPO 2019; 142 ¢
[[Imapranka no nu3aitn meimuieHuto; ®HOPO 2019; 25 ¢
HInapranka no pepnexcun; @PHOPO 2019; 13 ¢
Kysueroa 1. A.: Pazpabotka VR/AR npunoxenunii; DHOPO 2019; 20 ¢
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Kevin Henry «Drawing for Product Designers (Portfolio Skills: Product Design)» /
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Rob Thompson «Prototyping and Low-Volume Production (The Manufacturing Guides)»
Rob Thompson «Product and Furniture Design (The Manufacturing Guides)»
Rob Thompson, Martin Thompson « Sustainable Materials, Processes and Production
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That Matter)»
MbHHUHT, barpunn-2naucon: Unity s pa3paboTduKa. MoGunbHbIe
mysbTHIUIaTGOopMenHbie urpsl; [Tutep 2018; 304 ¢
Kpuc Amnpepcon: TED TALKS. Crnosa wmenstor wmup. IlepBoe oduuuanbHoe
PYKOBOJICTBO IO ITyOJIWYHBIM BICTyIUICHUSIM; boMmOopa 2019; 288 ¢
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Cepreit JlapkoBuu: Unity Ha npaktuke. Cozmaem 3D-urpel u 3D-mupsl; Hayka u
Texauka 2019; 279 ¢
Xopxe [Manacuoc: Unity 5.x. [IporpammupoBaHue UCKYCCTBEHHOTO HHTEIUICKTA B UTPaX;
JAMK-tipecc 2017; 272 ¢
Anan TopH: UckyccTBo co3manus ciieHapueB B Unity; JIMK-nipecc 2019; 360 ¢
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2018; 352 ¢
Amnan Topa: OcuoBsl anumarnuu B Unity; JIMK-mpecc 2019; 176 ¢
Jxepemu bona: Unity u C#. I'eiimaeB ot uneu ao peanmsaiuu; [Tutep 2019; 928 ¢
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texHosoruu Oyaymiero; bom6opa 2019; 288 ¢
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Jmutpwuii 3uHoBbeB: OcHOBBI mpoektupoBanus B AutodeskInventor 2016; JIMK-mipecc
2017; 256 ¢

Jxonatan JIunosec: Bupryanbnas peansHocTh B Unity; JIMK-mipecc 2016; 316 ¢

Pun, Kpuren, Bangmesann: Autodesk Revit Architecture. HawanbHblii  Kypc.
Od¢uunanbubiii yueonslii kype Autodesk; JIMK-nipecc 2017; 328 ¢

[Tpatuk/lxomm: McKycCTBeHHBIM HHTEIUIEKT ¢ mnpumepamu Ha Python. Co3nanue
MPUIIOKEHUH UCKYCCTBEHHOT 0 MHTeIUIekTa; Bunbsmc 2019; 448 ¢

Maiikn bpaiitman: SketchUp ans apxurexkropos; JIMK-npece 2020; 602 ¢

Jxepd Cazepnenna: Scrum. PeBosOLIMOHHBIA METOA yNpaBieHHs] IpoeKkTamMu; MaHH,
WBanoB u depbep 2019; 272 ¢

Kykcon, Jlaynunrcox, Kpammuep: Pa3pab6orka urp nHa UnrealEngine 4 3a 24 wyaca;
Bombopa 2019; 528 ¢

[oxenmu JleBu: UX-cTparerns. Yero XOTAT MOJB30BATEIM U KaK UMM 3TO AaTh; llutep
2017; 304 c

I'punbepr, bakcron, Kapnenmaitn: UX-nuzaitH. Unes - acku3 — Borulomienue; [lurep
2014; 272 ¢

Hmutpuit XBopoctoB: 3D StudioMax + VRay. IlpoexktupoBanue nmu3aiiHa Cpembl.
VYuebnoe nocooue; MHOPA-M 2019; 270 ¢

MutuMakkedpu: UnrealEngine VR miis pazpadorunkos; bom6opa 2019; 256 ¢
Anexcanap ['openuk: camoyuutens camoyuutens 3DsMax 2018; BXB-Iletepoypr 2018;
522 ¢

Omnbra Munosckas: 3Ds Max 2018 u 2019. /{u3zaiin unTepbepoB U apxuTekTypsl; Ilurep
2018; 416 ¢

Opuk Kemnep: Beenenue B ZBrush 4; JIMK-nipecc 2014; 769 ¢

B.T. To3uk, O.Bb. Ymakosa: Camoyuuntens SketchUp; BXB-ITetepoypr 2015; 188 ¢

Kuan bu Hr: Hudpossie a¢pdexrsr B Maya. Co3nanue u anumanus; AMK-npecc 2019;
360 ¢

Ouknu BUPTYaJIbHOU peanbHOCTH — MIATEHT 2018r 1o MIIK;
https://patenton.ru/patent/RU2673104C2
https://cyberleninka.ru/article/n/virtualnaya-realnost-1 -  mnonsTHE  BHpTyalbHas
peanbHOCTh

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

http://www.quivervision.com/ - packpacku ¢ JOMOJHEHHOH PeaTbHOCTHIO
https://holographica.space/about

HoBocTHOi1 mopTan 0 HOBUHKAX WHAYCTPHUH TEXHOJOTHUWA JAOMOJHEHHOW W BUPTYalbHOU
pPEaIbHOCTH.

http://bevirtual.ru/

HoBocTHOI nopTan 0 HOBUHKAX MHIYCTPUH TEXHOJOTUM BUPTYaIbHOU pPEaIbHOCTH
https://vrgeek.ru/

HoBocTHOM mopTan O TEXHOJNOTHMSAX BUPTYaJbHOM MW JOIOJHEHHOW peaJbHOCTH C
(dbopymMoM, KaTarioroM KoMnaHuii u urp. THTepBbIO U SKCKIIIO3UBHBIE MaTEPHAIIbI
http://www.virtualreality24.ru/

HoBocTHOI mopTan O HOBMHKaX HWHAYCTPUM TEXHOJOTHM BUPTYyIbHON pPEATbHOCTH,
pa3z0ouTHIN Ha KAaTEerOpun

https://habr.com

HoBocTHoit noprai, nocsimeHHbIi [T-UHIyCTpUN 1 HHTEPHET SKOHOMHUKE.
https://hi-news.ru/tag/virtualnaya-realnost

HoBoctHoii mnoptan, mnocesmeHHbii [T-ungyctpun. EcTh pasmen ¢ HOBOCTAMH
TEXHOJIOTMH BUPTYaJIbHOU pPEaIbHOCTH

http://3d-vr.ru/

Marasus BUpTyalibHOH peanbHOCTH. ECTh HOBOCTH MHIYCTPUH, 0030pBI U CTaTbU

http://vrbe.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/
http://www.virtualreality24.ru/
https://habr.com/ru/hub/virtualization/
https://hi-news.ru/tag/virtualnaya-realnost
http://3d-vr.ru/
http://vrbe.ru/
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HoBocTHOI nopran 0 HOBUHKAaxX MHAYCTPUHM TEXHOJOTHH ITONOJHEHHOW M BUPTYAJIBHON
pearbHOCTH ¢ HoJpasaesiaMu U (POpyMOM.

http://www.vrability.ru/

Poccuiickuii TpoeKT, UCTIONB3YIOIUN BUPTYAIbHYIO PEATBHOCTD IS MOTUBAIIUU JIIOAECH
C UHBAJIUJHOCTBIO K OOJIbLIEH aKTUBHOCTHU B PEaJIbHON HKU3HU.

https://hightech.fm

HoBocTHOI mopTast 0 HayKe U pa3IMYHbIX TEXHOJIOTHIX,

http://www.vrfavs.com/

Karasor pasnmnuneix VR pecypcoB u KOMIIaHUM Ha aHTIIMKACKOM SI3bIKE
https://www.behance.net/

[Topran, B KOTOpoM cOOpaHO MHOKECTBO PA3JIMYHBIX TU3AHH-IIPOEKTOB


http://www.vrability.ru/
https://hightech.fm/
http://www.vrfavs.com/
https://www.behance.net/
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