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I. IlosicHuTENBbHAA 3aNIMCKA

AKTYaJabHOCTh: BUPTYyaJibHas M JOTIOJHEHHAS PEaJIbHOCTH — OCOOBIE TEXHOJIOTHUECKHUE
HAIPABJICHUS, TECHO CBS3aHHBIC C IPYIMMH. JTH TEXHOJIOTMH BKJIKOYEHBI B CIIMCOK KIIFOUEBBIX
Y OKa3bIBalOT CYLICCTBECHHOE BJIMSHHME Ha pa3BUTHUE PHIHKOB. Ilpakthueckum uid Kaxaou
MEPCIICKTHBHON TIO3WIIMKM OYAYIIero KpaiHe TMOoJe3Hbl OydayT 3HaHus wu3 obmactu 3D-
MOJIEJIMPOBAHUS, OCHOB IIPOrPaMMHUPOBAHUS, KOMIIBIOTEPHOT'O 3pEHHUS U T. II.

CormacHO ~ MHOTOYMCIIEHHBIM  uccienoBaHusiM,  VR/AR-peiHOK  pa3BuBaercs
10 HKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOAUMBbI KOMIIETEHTHbIE CIIEI[UATIUCTBI.

B xoxe mnpakTHyecKMX 3aHSATHHA MO MpOrpaMMe BBOJHOTO MOAYJS OOydarommecs
IIO3HAKOMSATCS C BUPTY&JIbHOW, JONOJHEHHOM M CMEIIAHHOW pEealbHOCTAMH, NOWMYT HX
0COOEHHOCTH U BO3MOYKHOCTH, BBISBSIT BO3MOXHBIE CIIOCOOBI IPUMEHEHUS, a TAKXKE ONpPENeIsT
HauOoJiee MHTEPECHbIE HAlpaBJICHUs Ui JAJbHEHIIero yriyOJieHus, NapajjelbHO pa3BHUBas
HaBBIKM  JU3aMH-MBINUICHUS, JW3aiiH-aHajau3a H  CIIOCOOHOCTH  CO3JaBaTh HOBOE M
BOCTpPEeOOBAaHHOE.

Cuneprust METOAOB M TEXHOJIOTHH, HCIONb3yeMbIX B HampaBieHun «Pa3paboTka
NPUIOKEHUH BUPTYaJIbHOM M JIOTMOJHEHHON pPEaNbHOCTHUY», JACT OOYydYarolIeMycCsl YHUKaJIbHbIE
MeTanpeIMETHbIE KOMIETEHIIMH, KOTOpble OyAyT IoJie3HBI B cdepe NpOEKTUPOBAHUSA,
MOJIEJIMPOBAaHUS OOBEKTOB U MIPOLIECCOB, Pa3pabOTKU MPUIOKEHUHN U Jp.

IIporpamma naér HeoOXOAMMBIE KOMIETEHLMH Ul JajbHEHIIero yriayOnEéHHOro
OCBOEHUS TM3aMHEPCKUX HABBIKOB M METOJUK MPOCKTUPOBaHUsA. OCHOBHBIMU HAIIPaBJICHUSAMHU B
W3YYEHUU TEXHOJIOTHI BUPTYaJIbHOM U JIONOJIHEHHOM pealbHOCTH, C KOTOPBIMU MO3HAKOMSTCS
oOyyaroluecss B paMKax MOAYJs, CTaHYT HaudajbHbIe 3HAHUS O pa3padOTKe MPHUIIOKEHUH IJis
pa3IMYHBIX ~ YCTPOWCTB, OCHOBBI ~KOMIIBIOTEPHOTO  3peHHUsi, ©0a3oBble MOHATHA 3D-
MOJIEJTMPOBaHUS.

UYepes 3HAKOMCTBO C TEXHOJIOTHSIMU CO3/1aHUS COOCTBEHHBIX YCTPOWCTB U pa3padOTKH
NPWIOKEHUH  OyAyT pa3BUBaThCS  HMCCIEOBATEIbCKUE, HMH)KEHEPHbIE M  INPOEKTHBIE
KOMIIETEHIIUH.

OcBoeHMe 3TUX TEXHOJOTMH MOJpa3yMeBaeT MOJyYyeHHEe psiia 0a30BbIX KOMIIETEHIIUH,
BJIa/IEHNE KOTOPHIMH KPUTHYECKH HEOOXOAUMO JTHOOOMY CHEIHATUCTY Ha KOHKYPEHTHOM pPhIHKE
tpyna B STEAM-nipodeccusix.

Heab nporpammbl: GopmMupoBaHue YHUKaNbHBIX Hard- u Soft-kommerenuii mo padore
¢ VR/AR-TexHONOTHUsAME Yepe3 UCTIOIb30BAHNE KEHC-TEXHOIOTHA.

3agaum nporpamMmsI:

Obyuarowue.



00BSICHUTL 0a30Bble TOHATHA Cchepbl pa3padOTKU TPWIOKCHUH BUPTYAITbHOW U
JIOTIOJTHEHHOM PeaybHOCTH: KITIOUEBble OCOOCHHOCTH TEXHOJIOTHHA M UX Pa3IHUuUs MEXKIY
co0oif, maHopamHoe (OTO U BHJEO, TPEKUHT pealbHBIX OOBEKTOB, HHTEp(eEIic,
MOJIMTOHATBHOE MOJICTUPOBAHHUE;

chopMUpOBaTh HABBIKM  BBINOJHEHUS TEXHOJOTMYECKON IIEMOYKH Pa3paboTKu
OPUIOKEHUH JUISI MOOWJIBHBIX YCTPOWCTB W/WIM TEPCOHAIBHBIX KOMITBIOTEPOB C
UCTIOJIb30BAaHUEM CIIEIHATIBHBIX TPOTPAMMHBIX CPef;

chopMupoBaTh 6a30BbIE€ HaBBIKK Pa0OTHI B MporpamMmax sl pa3paboTKu MPUIIOKEHUH C
BUPTYaIbHOU U JIONOJHEHHON PeabHOCTHIO;

chopmupoBaTh 0a30oBble HaBBIKM pabOTBl B MporpamMmax uis TPEXMEPHOTO
MOJICITUPOBAHHS;

HAy4YUTh HCIOJNb30BaTh U QJANTUPOBATh TPEXMEpHBIE MOJEIU, HaXOAsIIUecs B
OTKPBITOM JIOCTYTIC, AJIS 33]1a4 Keiica;

chopmupoBaTh 0a30BbIE HAaBBIKM PabOTHI B MpOrpamMMmax sl pa3padOTKU rpaduuecKux
uHTEp(PENCcoB;

MPUBUTH HABBIKHU MPOEKTHON JIEATEIBHOCTH, B TOM YHCIIE UCIIOJIb30BAHUE UHCTPYMEHTOB

IJIAaHUPOBAHMA.

Pazsusarowue:

Ha TPOTSDKEHMM BCeX 3aHATUH  QopmupoBats 4K-kommereHImu (KpUTHYECKOE
MBILIIEHHE, KPEATUBHOE MBIIJICHHE, KOMMYHHKAIIHS, KOOIeparys);

CTIOCOOCTBOBATh PACIIUPEHUIO CIIOBAPHOTO 3aIaca;

CIOCOOCTBOBAaTh  Pa3BUTHIO  MAaMSTH, BHUMaHHUS, TEXHHUYECKOTO  MBIIUICHUS,
M300peTaTeNIbHOCTH;

CHOCOOCTBOBATh PA3BUTHUIO aJITOPUTMUYECKOTO MBIIIUIEHUS;

croco0cTBOBaTh (HOPMUPOBAHHIO UHTEpPECA K TEXHUUECKUM 3HAHUSIM;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO YMEHHUS MPAKTUYECKOTO TNPUMEHEHUS ITOJyUYeHHBIX
3HAHUM;

chopmupoBaTh yMeHUE (POPMYyTUPOBaTh, ApPr'yMEHTHUPOBATh U OTCTaWBaTh CBOE MHEHHUE;

chopMupOBaTh YMEHHE BBICTYNATh MyOJUYHO C JOKJIAaMH, MPE3CHTAUAMU U T. II.

Bocnumamenvnuie:

BOCIIMTBIBATh AKKYPATHOCTb U JUCHUIINIMHUPOBAHHOCTD IPU BBIITOJIHCHHUUN pa6OTBI;
CIIOCOOCTBOBATh (I)OpMI/IpOBaHI/IIO MOJIOKUTEIbLHOMN MOTHUBaAIIU K pr,[[OBOfI

JIeATEIIbHOCTH;



CrocoOCcTBOBaTh (POPMUPOBAHUIO OIBITA COBMECTHOTO M MHAMBHUAYAJLHOTO TBOPYECTBA
NP BBIMOJHEHUN KOMaH/IHBIX 3a/1aHH;

BOCIIUTBIBATH TPYJOII00HE, YBaXKEHUE K TPYLY;

dbopMUpOBaTH YYBCTBO KOJIJIEKTUBU3MA U B3aMMOIIOMOIIIH;

BOCIIUTBHIBATh YYBCTBO IMATPUOTH3MA, TPaXJIaHCTBEHHOCTH, TOPJOCTH 3a JIOCTUKEHUS

oteyecTBeHHON U T-oTpacnu.

IIporuo3upyempie pe3yJbTaThbl H CIIOCOOBI X MPOBEPKH

JInuHOCTHBIE pPe3yJIbTaThI:

KPUTHYECKOE OTHOIIICHUE K WH(POPMAIIUU ¥ U30UPATEILHOCTD €€ BOCTIPUSTHS;
OCMBICJIEHHE MOTHBOB CBOMX JICUCTBUI IPU BBINIOJHEHUH 3a1aHUM;

pa3BUTHE JHO003HATEILHOCTH, COOOPA3UTEIBHOCTH IPH BBITOJIHECHUH Pa3HOOOPa3HbBIX
3aJIaHUK MPOOJIIEMHOT'O U ABPUCTHUYECKOTO XapaKTePa,

pa3BUTHE  BHUMATEJIBHOCTH,  HACTOWYMBOCTH,  LEIECYCTPEMIEHHOCTH,  YMEHUS
MPEOA0JIEBATh TPYAHOCTH;

pa3BUTHE CAMOCTOSITEIBHOCTH  CY)K/IEHMI, HE3aBUCUMOCTH M HECTaHJApPTHOCTU
MBIIIICHHS,

OCBOCHHUE COLMAIBHBIX HOPM, MPABWII MMOBEACHHMS, PO 1 POpPM COIMANTBHON KU3HU B
rpyIIax U COOOIIeCTBAX;

dbopMupoBaHHEe KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOLICHUH M COTPYIHUYECTBE C

JPYTUMH 00y4aroLMMHUCS.

MeTal’lpeJIMeTH])Ie pe3yJbTaThbl:

Peaynamusnule yHusepcaivivie V'{€6Hbl€ oelicmeus.

yMEHUe NPUHUMATh U COXPAHATh YUeOHYIO 3aauy;

YMEHHE IIJIaHUPOBAaTh OCJIEI0BATENBHOCTD IAr0B AJITOPUTMA [ TOCTHKEHUS LIENH;
YMEHHE CTaBUTh LeNb (CO3aHIe TBOPUECKON pabOThl), MIIAHUPOBATh JOCTHIKEHUE ITON
eIy,

YMEHHE OCYLIECTBIIATH NTOTOBBIM U MOIIATOBBIM KOHTPOJIb 110 PE3YJbTATY;

CIOCOOHOCTh aJIeKBaTHO BOCIIPMHUMATh OLIEHKY HACTaBHUKA U JPYTrUX 00ydyaroImuxcs;
YMEHUE pa3ianyaTh Coco0 U pe3yabTar AeHCTBUS;

yYMEHHE BHOCUTbH KOPPEKTUBBI B JEHCTBUS B Cllydyae pPacXOKICHHS pe3ysibTaTa peuieHUs
3aJaui Ha OCHOBE €€ OLIEHKHU M yuéTa XapaKkTepa C/IeJaHHbIX OIINOOK;

YMEHHUE B COTPYTHUYECTBE CTAaBUTh HOBBIE YUeOHbBIE 33/1a4H;

CIIOCOOHOCTH IMPOSABJIATE IMTO3HABATCIbHYIO HHUIITNATUBY B y‘Ie6HOM COTPYAHUYCCTBE,



— yYMEHHE OCBaWBaTh CIIOCOOBI PEIICHHS MPOOJIEM TBOPUYECKOTO XapaKTepa B JKU3HCHHBIX
CUTYaIUSX;

— YMEHHE OIICHUBATh MOJYYAIONIUHCS TBOPYECKUN TMPOIYKT M COOTHOCUTH €ro C
M3HAYAJIBHBIM 3aMbICJIOM, BBIIOJHATH M0 HEOOXOJMMOCTH KOPPEKIHMH JIHOO MPOIyKTa,
1100 3aMbICia.

Ilo3nasamenvHble YHUBEDCAIbHbBIE V'i€6Hbl€ oelicmeusi.

— YMEHHE OCYIIECTBIIATH IMOUCK WH(OpPMAMM B WHAWBHIYaTbHBIX WH(OPMAIMOHHBIX
apxuBax o0OydJarolerocs, WHPOPMAIMOHHON cpelie 00pa30BaTEIBLHOrO YUPEIKICHUS,
(beaepanbHBIX XPAHWIUINAX HHPOPMAIIMOHHBIX 00pPa30BaTEIbHBIX PECYPCOB;

— yYMEHHE WCIIOIb30BaTh CPEICTBA MHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTHIA
JUTSL pEIICHUSI KOMMYHHKATHBHBIX, [TO3HABATEIHHBIX H TBOPUECKUX 3a/1a4;

— yYMCHHE OPHCHTUPOBATHCS B PA3HOOOPA3HU CIIOCOOOB PELICHHS 33]1a4;

— YMCHHE OCYIICCTBISATh aHAU3 OOBEKTOB C BBIICJICHUEM CYIIECTBCHHBIX U
HECYIIECCTBCHHBIX MPU3HAKOB;

— yYMEHHE IPOBOJHUTH CPAaBHEHHE, KIIACCU(PUKALIUIO 110 33JaHHBIM KPHTEPUSIM;

— YMCHHE CTPOMTH JIOTHYECKUE pACCyXJeHUs B (opMe CBS3M MPOCTHIX CYKICHUH 00
00BEKTE;

— yYMEHHE yCTaHABIMBATh AaHAJIOTUH, IPUINHHO-CJIC/ICTBEHHBIC CBS3H;

— yYMEHHE MOJICIHPOBATh, MPEeOOPa30BBIBATE OOBEKT M3 YYBCTBEHHOW (DOPMBI B MOJIENb,
IJIc  BBIJACICHBI  CYIIECTBCHHBIC XapaKTEPUCTHKH O00BEKTa  (TPOCTPAHCTBEHHO-
rpaduueckas uin 3HaKOBO-CUMBOJIMYECKAs );

— YMEHHE CHHTE3MpOBaTh, COCTABJIATH IEJIO€ M3 YacTed, B TOM YHUCJIE CaAMOCTOSTEIHHO
JOCTPaMBaTh C BOCIIOJHEHUEM HEJJOCTAIONINX KOMITOHEHTOB.

KOMMVHMKCZWZM(?Hble YHUBEpPCAilbHblEe VlI€6Hbl€ oelicmeus.

— YMEHMEe apryMEeHTHpOBaTh CBOIO TOUKY 3pEHMs Ha BHIOOpP OCHOBAHUM M KPUTEpUEB IpU
BbIJIEJICHUH NPU3HAKOB, CPABHEHUHU U KJIacCU(PUKAIIMN 00BEKTOB;

— yYMEHHE BBICIYIINBATh cOOECeHNKA U BECTU JUAJIOT;

— CIOCOOHOCTHh NMpPU3HABaTh BO3MOXKHOCTH CYILECTBOBAHHUS Pa3IMUYHBIX TOYEK 3pEHUS U
IIPABO KAKJOr0 UMETh CBOIO;

— YMEHHE IUIaHUPOBaTh Yy4yeOHOE COTPYAHMYECTBO C HACTaBHUKOM U JPYTHUMH
00y4aroIUMuUCs: ONPeAeNsaTh HelH, QYHKIUN YIaCTHUKOB, CIIOCOOBI B3aUMOICHCTBHS;

— YMEHHE OCYIIECTBIIATh NOCTAHOBKY BOIIPOCOB: MHUIIMATUBHOE COTPYIHUYECTBO B IIOUCKE

u cOope nH(popMmaImu;



YMEHUE pa3pemiaTh KOHGIMKTHI: BBIABICHUE, HACHTU(UKAIMS MHPOOJIEeMBbl, MOUCK U
OLIEHKA JIbTEPHATUBHBIX CIOCOOOB pa3pelieHus KOH(IUKTA, IPUHATHE PELICHUS U €ro
peanuzanus;

YMEHHUE C JOCTAaTOYHOU MOJIHOTOM M TOYHOCTBIO BBIPAXkKaThb CBOU MBICIA B COOTBETCTBUU
C 3aJ1a4yaMU U yCIOBUSMH KOMMYHHKALIUH;

BJIaJICHHE MOHOJIOTUYECKOH U JMaIOrHuecKor (hopMaMu pedH.

IIpenmeTHble pe3yabTaThI

B PE3yJIbTaTC OCBOCHUA IIPOIrpaMMBbI o6yqa}oumec;1 JOJI2KHBI

3Hamy.

KJIFOYEBbIE 0COOCHHOCTH TEXHOJIOTUN BUPTYAIbHOM U JONOJHEHHOW PEaTbHOCTH;
HOPUHIUIBI paOOTHl MPUIIOKEHUH ¢ BUPTYaIbHOM U JIONOJHEHHOM peaabHOCTbIO;
IepevYeHb COBPEMEHHBIX YCTPONCTB, UCIOIb3YEMBIX JJIs1 pabOThI ¢ TEXHOJOTHSAMHM, U UX
IIpEIHA3HAYECHUE;

OCHOBHOU ()YHKIIMOHAI ITPOTPaMM I TPEXMEPHOTO MOJICITHPOBAHHUS;

OPUHIUIBL U CHOCOOBI Pa3pabOTKU NPUIIOKEHUH € BHUPTYAIbHOM M JONOJIHEHHOM
PEAIbHOCTBIO;

OCHOBHOM (DYHKIIMOHAJ TMPOTPaMMHBIX Cpel I  Pa3paboTKU TPUIOKEHUH C
BUPTYAJILHOW U JOIIOJHEHHOMN PEaJIbHOCTBIO;

0COOEHHOCTH pa3paboTku rpaduuecKux HHTEPHEHCOB.

HACTPaWBaTh U 3aITyCKaTh [IUIEM BUPTYaITbHOH pEalbHOCTH;

yCTaHaBJIMBATh M TECTHPOBATH MPUIIOKEHUS BUPTYAIBHON PEaTbHOCTH;

CaMOCTOSITENIbHO COOMPATh OYKH BUPTYAJIbHOM PeabHOCTH;

(dbopMynHpoBaTh 331a4y Ha MPOEKTUPOBAHUE UCXO/Is U3 BBISABICHHOM MPOOJIEMBI;

YMETh TOJIH30BATHCS PA3IMUYHBIMU METO/IaMU T€HEPAINH UACH;

BBITOJIHATH IPUMHUTHUBHBIC OTIEPAIIMH B IPOTpaMMax JijIsl TPEXMEPHOTO MOJIEIIMPOBAHMS,
BBIMOJIHATh TNPUMHUTUBHBIE ONEpalMi B TNPOTPaMMHBIX cpelax i pa3paboTKH
NPUIIOKEHUHN C BUPTYaJIbHOW U TOTIOJIHEHHOM peaJlbHOCTHIO;

KOMITHJIMPOBATh MPHJIOXKEHHE JUIi MOOWIBHBIX YCTPOWCTB WM TEPCOHATBHBIX
KOMITHIOTEPOB U pa3MeIIaTh €ro Il CKAaYNBaHUS MTOJIb30BaTEISIMU;

pa3pabateiBath rpaduueckuit uarepdeiic (UX/UI);

pa3pabaTbeiBaTh Bce HEOOXOAMMBIE rpaduyeckre M BUIEOMATEepPHalIbl IS MPE3EHTALUH
NIPOCKTA;

MPEJCTABIISITH CBOM MPOEKT.



enaoemy:
— OCHOBHOM TEpPMMHOJIOTHEH B OOJIACTH TEXHOJIOTUH BUPTYaJbHOH U JIOMOJIHEHHOU
pEaNbHOCTH;
— 0a30BBIMU HAaBBIKAMH TPEXMEPHOTO MOJECINPOBAHMUS;
— 0a30BbIMH HAaBBIKAMHM pPa3pabdOTKU MPWIOKEHUH € BHUPTYalIbHOM U JIOMOJIHEHHOU
PEaNbHOCTHIO;
— 3HAaHMUAMU 10 TNPUHOUIAM pabOoTBl U OCOOEHHOCTSIM YCTPOWCTB BHPTYaIbHOH U

,I[OHOJ'IHGHHOI71 PCaIbHOCTH.

@DopMbl OABEAEHNS UTOTOB peain3alum 001meodpa3oBaTeIbHONH MPOrpaMMbl
[ToaBeaeHne UTOrOB peasiu3yeTcs B paMKax 3allUThl pe3yibTaToB BhinoiaHeHus Keiica 1 u

Keiica 2.

®opMBbI 1eMOHCTPALIUH Pe3yJIbTATOB 00yUeHHUs
[IpencraBienne pe3ynbTaToB 00pa30BaTEIBHON AESITEIBHOCTH MPOUAET B GopMe MyOTMIHOM
IPE3CHTAllMM pelIeHUul KeHCOB KOMaHJaMM M IOCIEAYIOIIMX OTBETOB BBICTYMAKOLIMX Ha

BOIIPOCHI HACTaBHUKA U APYI'UX KOMAHI.

q)OpMBI AUATrHOCTUKHU pPE3yJ/IbTATOB OﬁyquHﬂ

Becez[a, TCCTUPOBAHHE, OIIPOC.

Coaepixanue nmporpaMmbl Kypca

[Tporpamma npefnonaraeT MOCTENEHHOE pPacIIMpPEHNe 3HAaHUH U UX YriiyOJieHue, a TaKxKe
npuoOpeTeHne yMEHHH B 0OO0JIaCTM NPOEKTHPOBAHUS, KOHCTPYHUPOBAHMS M H3TOTOBJICHUS
TBOPUYECKOTO MPOAYKTA.

B ocHoBe o0pa3oBaTenbHOro IMpolecca JeKUT MPOeKTHbIM moaxos. OcHoBHas (opma
[0JJaul TEOPUU — UHTEPAKTUBHBIE JIEKIIMU M MOILIAroBble MacTep-Kiacchl B rpynmnax go 10-15
yenoBek. [IpakTuueckue 3agaHusl IUIAHUPYETCS BBINOJIHATh KaK MHANBUAYAJIbHO U B Mapax, Tak
U B MaJIbIX rpynmnax. 3aHATUS IPOBOJATCS B BUJE Oecesl, CEMUHAPOB, JIEKIIMM: JJIs HarJIIJHOCTU
[I0/1aBa€MOr0  MaTepuajia HCIOJIb3yeTCs pa3IMyYHbIl MyJbTUMEAMMHBIA MaTepuan —

MMpEe3CHTalu, BUACOPOJIMKHU, ITPHUITIOKCHUS TIP.

TeMaTnuyeckoe NIAHMPOBaHUE



Ne Bcero
n/n Pazaennl nporpaMmbl y4eGHOT0 Kypca 4acoB
Oopa3oBaTtesibHasl 4acTh

Keiic 1.
IIpoexkTupyem njaeaabHoe VR-ycTpoiicTBo
bnok 1. Ketic 1.1 15
Coopxa coocmeennoii VR-eaprumypol

1| 3makomctBo ¢ VR/AR-TexHOMOTHSMHM Ha WHTEPAKTUBHOW BBOJIHOM 1
JCKIUH
TectupoBaHnue  yCTpOWCTBA,  YCTaHOBKA  NPWIOXKCHUH,  aHAJIM3 1
MIPUHITUIIOB PA0OTHI, BHISBJICHUE KIFOUYEBBIX XapaKTEPHCTUK
N3yuenue npuHIMOB paboThl VR-KOHTPOILIEPOB. 1
BbIsiBIIeHHE TPUHIMIIOB Pa0OThI [UIEMa BUPTYaJbHOW pPEalbHOCTH,
MOKCK, aHalM3 W CTPYKTypupoBaHue wuH(popmamuu o napyrux VR-
yCTpOMCTBaX
ITorck He0OXOAUMBIX CXeM M CHOCO00B Ml COOPKHM YCTPOMCTB. 1
Breibop Marepuana ¥ KOHCTPYKIIMH Ui COOCTBEHHOW TapHUTYPHI,
MIOJITOTOBKA K cOOpKe yCTpoiicTBa
YepTexk coOCTBEHHON TapHUTYPHI 2
COopka coOCTBEHHOI rapHUTYPBI, BbIpE3aHUE HEOOXOAUMBIX JeTalleH, 2
Jlu3aiiH ycTpoicTBa 1
TectupoBanue u 10paboTKa MPOTOTUIIA 2




PaGota ¢ kapToil MOJIb30BATEILCKOTO OMBITA: BBISBICHHUE MpPOOIEM, ¢
KOTOPBIMHA MO>HO CTOJIKHYTHCSI TIPM HMCHOJIb30BaHUU VR-TeXHOJIOTHH.
@doKycupoBKa Ha OJHOW W3 HHUX. AH&IN3 M OLEHKAa CYLIECTBYIOIIHUX
peneHuii mpooIeMBl.

I'enepanus uneit i pemenus 3tux npodiaeM. OnucaHue HECKOIbKUX
ueH, 3Kkcupecc-3cKu3bl. MUHU-TIpE3EHTAlMM UAEH U BBIOOp JIy4LIMX B
popaboTKy

N3ydyeHne TNOHATUSA «IIEPCIEKTHBA», OKPYKHOCTHM B IEPCIEKTUBE,
LITPUXOBKH, CBETOTEHH, 1A1AI0ILEN TEHU

W3yuenne CBeTOTEHM U Majalolledl TEeHM Ha IpuMmepe (Quryp.
IToctpoenue OblcTporo 3cku3a (uUrypsl B IeEpClIEKTHBE, Mepenaya
00BEMa C MOMOIIBIO KapaHaama. TexXHUKa pHCOBaHUS MapKepaMu

bnox 2. Keuc 1.2.
Tpexmepnoe moodenuposanue «udearvroz2o» \R-ycmpoiicmea

17

OcBoenue HaBbIKOB paboThl B IO mist TpEXMEpHOro MPOEKTHUPOBAHUS
(ua BeI6Op — Rhinoceros 3D, Autodesk Fusion 360)

3D-MonenmpoBanue pa3padaTbIBAEMOro YCTpOICTBa

®doropeanmctrunas Buzyanuzarus  3D-momemu. Pengep (KeyShot,
Autodesk Vred)

[lonroroBka rpaduyeckux MarepuajoB s TNPE3EHTAlUU MPOEKTa
(boto, Buaeo, wuHborpadpuka). (OcBoeHHE HABBHIKOB  BEPCTKHU
Mpe3eHTAINH

[IpencraBnenue npoekToB nepen ApyrumMu odoydaromumucs. [lydonuunas
MPE3EHTALMS U 3aIIUTa IPOEKTOB

Keiic 2. Pazpadorka VR/AR-npunoxenus

bnok 3. 2.1. [lonyuenue HABbIKOE NOAUSOHAILHO2O MOOENUPOBAHUS U
3HaHUil 0 npocpammiubix cpedax st coopku VRIAR-npunoscenuii

17

Bpoanas HHTCpPAKTUBHAA JICKOUA 110 TCXHOJIOTUAM JOMOJIHEHHON U
CMEIIIaHHOM PCAIIBLHOCTH.




TectupoBanue  cymecTByromux  AR-mpunoxkeHuid, omnpeneneHue
MPUHIIMIIOB Pa0OTHI TEXHOJIOTUH.

WNHcTpyMeHTHI A1 CO3AaHUs IPHIIOKEHUN 1
Wntepodeiic 3D-penakropa mist co3manust noiauronaibHoil 3D-monenu 1
(na ycmotpenue nenarora — Blender 3D, 3Ds Max u p.)
Pabora B 3D-pemakrope: pa3dop ¢yHKIMOHaNAa U OTpabOTKa 0a30BBIX 5
HAaBBIKOB
O0630p u pabota ¢ OeCIIaTHBIMH PETO3UTOPUSMHU IMOTUTOHATBHBIX 3D- 2
Mozenen
®yukuuonan miardopm s pazpadorku VR/AR-npuioxeHnit 1
[Tnardopmbl pazpabOTKuU: CO3/1aHNE AITOPUTMOB MIPHIIOKECHUS 4
BrisiBnenue kimto4eBbix TpeboBaHuil k pazpadorke GUI — rpaduueckux 1
uHTepQecoB MPUIIOKEHUN
bnok 4. 2.2. Pazpabomka cob6cmeeHn020 NPUioHCeHUus ¢ OONOJIHEHHOU 17
PeanbHOCmbvio (N0 HCENAHUIO KOMAHObL — C 8UPMYATbHOU PealbHOCHbIO)
BrisiBneHne noiabp30BaTeNbCKON MPOOIEMbI, KOTOPYIO CIIOCOOHO PEIIUTh 2
MIPUIIOKECHHE
Jlenenve Ha KOMaHIbl, TPEABAPUTEIIBHOE PACTIPEICIICHUE POJICH 1
[IpennpoekTHOE UCCIEA0BAaHUE 1
Pacnipenenenue poneit B kKoMaHjie, OnpeaeieHue eI U 3aJad padoThl 1
KaXXJI0TO
PazpaboTka croeHapusi TPUIOKEHHS: MEXaHWKA B3aWMOJICHCTBHS, 1

(GyHKIIMOHAJ, TPUMEPHBIN BUI HHTEpdeiica




Pazpaborka VR/AR-nipuiokeHust B COOTBETCTBUH CO CIICHAPUEM 6

COop oOpaTHO¥ CBSI3U OT MOTEHIMATIBHBIX MOJIH30BATENEH MPUITOKEHHUSI 1

JlopaboTKa MPUIIOKEHUS, YYUTHIBAs OOpPaTHYIO CBsI3b IMOJIb30BaTels. B 2
3aBHUCUMOCTH OT pOJIM B KOMaHJE: IOATOTOBKA TpaduuecKux
MaTepHuasoB JIJIs IIpe3eHTaluu poekTa (Gpoto, Buaeo, uHdorpadpuka).

[IpencraBienue NpoekToOB nepea ApyruMu odydaromumucs. [lyonnunas 2
Mpe3eHTAlMsI U 3alUTa IPOECKTOB

Bcero uacos 68

Conep:xanue TeM NPOrpaMMBbl

Keiic 1. [IpoexTupyem naeaabHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica, cocrosmero u3 Habopa MHHHU-KeicoB (34 4.), yuamuecs
UCCIEAYIOT CYLIECTBYIOUIME MOJEIN YCTPOMCTB BHPTYaJbHOM pPEATBHOCTH, BBISABISIOT
KJIFOUEBBIC NTApAaMETPBhI, a 3aTE€M BBINOJHSIIOT MPOEKTHYIO 337a4y — KOHCTPYHPYIOT COOCTBEHHOE
VR-yctpoiictBo. [letu wuccnenytor VR-koHTposiepbl U 0000LIAIOT BO3MOYKHBIE HPUHLIUIIBI
yIpaBJIeHUS CUCTEMaMU BUPTYaJIbHON peanbHOCTH. CpaBHUBAIOT Pa3jIMyYHbIE TUIBI YIPABICHUS
U JIETIAIOT BBIBOJBI O TOM, YTO HEOOXOIMMO ISl «0OMaHa» Mo3ra M MOTrpy>KeHus B APyroi Mup.

Jletn cMoryT coOpaTh COOCTBEHHYIO MOJIeNb VR-TapHUTYpHI: CIPOEKTHPOBATH, cOOpATh
HYXXHBIE DJIEMEHTBI, a 3aTe€M HPOTECTUPOBATh CAMOCTOSTEIbHO pPa3pabOTaHHOE YCTPOMCTBO.
Hanee oOydaronecs SCKU3UPYIOT M MoAenupyloT VR-ycTpolcTBO, € ycTpaHEHHBIMH
HE/I0CTaTKaMH, BBISIBJIEHHBIMU B X0/JI€ T0JIb30BaTEILCKOTO TECTUPOBAHUSI.

Keiic 2. PazpadaTrsiBaem VR/AR-npunoxenus

[Tocne ¢opmupoBaHUS OCHOBHBIX TOHSATUI BUPTYaJIbHOM pEaJbHOCTH, IOJIYYEHUU
HaBBIKOB PaboThl ¢ VR-obopynoBanuem Bo BTOpoM Keice (34 4) ywamuecs NepexomsT K
PAcCMOTPEHMIO TOHATUN JOTOJIHEHHOW M CMELIaHHOM peallbHOCTH, pa3doUparoT MX OCHOBHBIC
oTanuus oT BUpTyanbHOU. Co3natoT codcTBeHHOE AR-mpuiioskeHue (1o >KeTaHui0 KOMaHAbI —
VR-npunoxenne), oTpabaTbiBasi HaBBIKM pabOTBl € HEOOXOAMMBIM B  JajbHeHIIeM
IpOTrpaMMHBIM 00€CTIeYeHHEM, HaBBIKU AU3alH-TIPOEKTUPOBAHUS U AU3aiH-aHATUTUKH.

Vyamuecs Haydarca pa0OoTaTh C KpYHHEHIIMMH pPENo3UTOpUsSMHU  OecCIIaTHBIX
TPEXMEPHBIX MOjieiel, CMOTYT MUHHUMAJIbHO aJallTHPOBATh MOJIEIH, UMEIOIINECS] B CBOOOIHOM
JOCTyTIe, 1O/ CBOU HYXJbl. HaunHaeTcss 3HaKOMCTBO CO CTPYKTYpOH HMHTepdeiica mporpammbl
st 3D-monenupoBanus (mo yeMotpenuto neaarora 3Ds Max, Blender 3D, Maya), ocHOBHBIMU
KOMaHAaMH. BBOJATCS MOHATHUS «II0JIMTOHATIBHOCTE» U TEKCTYypay.



Kaaposblie yc1oBus peajinzauuu NporpaMmsbl

TpebGoBaHMsI K KaAPOBBIM PECYPCaM:

YKOMIUICKTOBAHHOCTD O6p330BaTeJ'IBHOFO YUPCKACHUA neaarorut4yeCKuMH,

PYKOBOJAIIMMHA U HHBIMU pa6OTHI/IKaMI/I;

® YPOBCHb KBaHI/I(bI/IKaLII/II/I NNeaAaroruucCKux, pykKoBOIAMIUX U HMHBIX pa6OTHI/IKOB
00pa30BaTENbHOTO YUPEKACHHUS;
® HEeNpepHIBHOCTH MPO(ECCHOHANBHOTO PAa3BUTHS MEIArOTHUECKUX M PYKOBOISIINX
pabOTHUKOB  00pa30BaTEIbHOTO  YUYPSKICHUS, PEAIN3YIOIIET0 OCHOBHYIO
00pa30BaTeIbHYIO IPOrpamMmmy.
Kommerenmuu IIeJarOrHYeCKOTO0 paboTHHKa, peaTH3YIOIEro OCHOBHYIO

00pa3oBaTeNbHYI0 MPOTpaMMy:

o0ecreunBaTh yCIOBHS IS YCIICITHOHN JEATEIIbHOCTH, IIO3UTHBHON MOTHBAIINH, &
TaKXe CAMOMOTHBHPOBAHUS 00YJaIOIIUXCS;

OCYIIECTBIISATh CaMOCTOSITEIIBHBIA MOUCK M aHadu3 HH(POPMALUH C IOMOIIBIO
COBPEMEHHBIX MH(OPMAIIIOHHO-TIONCKOBBIX TEXHOJIOTHIA;

BJIaJICHHE MHCTPYMEHTAMHU IIPOCKTHOH 1S TEILHOCTH;

YMEHHE OpraHW30BBIBATh W CONPOBOXAATh Y4E€OHO-MCCIENOBATEIBCKYI0 U
HPOEKTHYIO 1€ATEIbHOCTh 00YYarOIUXCs;

YMEHUE UHTEPIIPETUPOBATH PE3YIbTAThI JOCTIXKEHUH 00yJaroInXCs;

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

6a30Bble HABBIKM PabOTHI B MPOrPaMMHBIX Cpeiax Mo pa3paboTKe MPUIIOKEHUH ¢

BUPTYyaJIbHOHU U JlonosiHeHHOH peanbHocThIO (Unity3D, Unreal Engine u np.).



MaTtepunanbHO-TeXHUYECKHeE YCJIOBUS peaaTu3alii NporpaMmsbl

AnmnapaTHoe H TeXHHYeCKoe o0ecrneyeHue:

Pabouee mecto oOyuaromerocs:

HOYTOYK: TPOM3BOAUTEIBHOCTh Tiporeccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): we menee 2000 emunui; o06bEM
orepatuBHON namsTh: He MeHee 4 ['0; 06bém HakonuTenss SSD/eMMC: He meHee
128 I'6 (wiM COOTBETCTBYIOIIMKA IO XapaKTEPUCTUKAM IIE€PCOHAIbHBIN
KOMIIBIOTEP C MOHUTOPOM, KJIaBUATYpPOU U KOJIOHKaMHU );

MBIIIIb.

Pabouee MecTo HaCTaBHHKA:

HoyTOyK: mporeccop Intel Core i5-4590/AMD FX 8350 — ananmoruuHas win
Oornee HoBasi monenb, rpaduueckuii nmpoueccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — amnanormunas win Oojiee HOBas MOJENb, OOBEM
onepaTuBHOU mamatu: He MeHee 4 1'0, BuneoBbixon HDMI 1.4, DisplayPort 1.2
wim 0Oojee HOBas MOJETb (WM COOTBETCTBYIOIIMH MO XapaKTepUCTHKAM
MEPCOHANBHBIN KOMITBIOTEP C MOHUTOPOM, KJIIABHATYPOIl M KOJIOHKaMH );

uuieM BuptyanbHoi peaabHocTd HTC Vive unu Vive Pro Full Kit — 1 mit.;
JUYHBIE MOOWJIBHBIE YCTPOHCTBa OOYyYarOIIMXCS W/MJIM HACTaBHHUKA C
oTepanmoHHOM cucremoit Android,

IIPE3EHTAIMIOHHOE 000PYA0BaHUE C BO3MOKHOCTBIO MOAKIIOUEHHSI K KOMITBIOTEPY
— 1 KOMILIIEKT;

(GbaunuapT ¢ KOMIUJIEKTOM JINCTOB/MapKepHas J10CKa, COOTBETCTBYIOLIMM HaOOp
MUCHbMEHHBIX MTPUHAIEKHOCTEH — | 1IT.;

equHas cetb Wi-Fi.

IIporpamMmMHoe obecnevenue:

oducHOe mporpaMMHOe 00eCIIEUEeHNUE;

IporpaMMHoe o0ecrieueHue Juisi TpéxmepHoro moaenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

nporpaMMHas  cpefa JUis  pa3pabOTKU TMPHIOKEHUH C BHUPTYAIbHOM H
nomnonHeHHo# peanbHOCThIO (Unity 3D/Unreal Engine);

rpaduyecKkuil peJakTop Ha BBIOOp HACTaBHHKA.

Pacxoansie MaTCpHraJIbl:



Oymara A4 nJis pucOBaHUs U pacrieyaTku — MUHHMYM | ymakoBka 200 JIUCTOB;
Oymara A3 17151 pUCOBaHUSI — MUHUMYM I10 3 JINCTa HA OJJHOTO 00YYaroIIerocs;
Ha0Op MPOCTHIX KapaHAalIel — M0 KOJIMYECTBY 00yUaromuxcs;

HA0Op YEPHBIX MAPUKOBBIX PYYEK — IO KOJIMYECTBY 00YyUaIOIINXCS;

knen IIBA — 2 mit.;

KJIeH-KapaHJall — 110 KOJMYECTBY 00yJarOIIuXCs;

CKOTY MPO3PAYHbII/MAaTOBBII — 2 IIT.;

CKOTY JIBYCTOPOHHUI — 2 IIIT.;

KapTOH/TOPpoKapTOH s MaketupoBanus — 1200*800 MM, 1Mo OJHOMY JHCTYy Ha JABYX
00yJaromuxcs;

HOK MaKETHBIM — I10 KOJIMYECTBY 00yUaroUInxcs;

JIe3BUS JI1 HOXKA CMEHHbIe 18 MM — 2 mT.;

HOKHHUIIBI — IO KOJMYECTBY 00yUaIOLINXCS;

KOBPHK JJIsl PE3KU KapTOHA — IO KOJIMYECTBY 00Yy4arOIIUXCS;

JUH3BI 25 MM WK 34 MM — KOMIUIEKT, [10 KOJIMYECTBY O0yUaroLnXcs;

nmonoaauTeabHo — PLA-mnactuk 1,75 REC HecKoNbKHUX 1IBETOB.
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IlepeuyeHb pexOMeHAYyEeMbIX HCTOUHHKOB
Mapuna Pakosa u ap.: Yunmcs mesenuts Mmo3ramu; @HOPO 2019; 142 ¢
[Hnapranka no aqu3aiiH meinuieHuto; @PHOPO 2019; 25 ¢
HInapranka no pepaexcun; PHDOPO 2019; 13 ¢
Kysuenosa 1. A.: Pazpaborka VR/AR npunoxennii; DHOPO 2019; 20 ¢
Anpuan lloneccu «Kak crath nu3aitHepoM, HE TTPOJIaB ayIly AbsSBoIy» / ITutep
Anan Kynep «O06 unrepdetrice. OCHOBBI MPOSKTUPOBAHUS B3aUMOICHCTBUS
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Paperback 2012
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Hardcover 2009
Kurt Hanks, Larry Belliston «Rapid Viz: A New Method for the Rapid Visualization of
Ideas»
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
(The Manufacturing Guides)»
Susan Weinschenk «100 Things Every Designer Needs to Know About People (Voices
That Matter)»
MbHHUHT, barpuna-2naucon: Unity TUISL pa3paboTyuKa. MoGuiibHbIE
myiabTUIIaTGopMenHble urpsl; [Tutep 2018; 304 ¢
Kpuc Amnnepcon: TED TALKS. Crnosa wmenstor wMup. IlepBoe oduuumansHoe
PYKOBOJCTBO IO IMyOJIMYHBIM BbICTyIUIeHUAM; bomOopa 2019; 288 ¢
Onusep Kemmnkenc: JluzaliH-Mpinuienue. Bee mHcTpymMeHTsl B oiHOM KkHuUTE; bomOopa
2019; 224 c.
Tomuu, Purnu, boprBuk: Ilpunymaii. Cnenaii. Crnomaii. [loBropu. HactonbHas kHura
npuéMOB U MTHCTPYMEHTOB n3aiiH-MblIeHus; ManH, BanoB u @epbep 2019; 208 ¢
Cepreit JlapkoBuu: Unity Ha npaktuke. Cosznmaem 3D-urpel u 3D-mupsi; Hayka u
texuuka 2019; 279 ¢
Xopxe ITanacuoc: Unity 5.x. [IporpamMmmupoBanue UCKYCCTBEHHOTO MHTEJUIEKTA B UTPax;
JAMK-npecc 2017; 272 ¢
Anan Toph: UckycctBo coznanus ciieHapueB B Unity; JIMK-nipecc 2019; 360 ¢
Jxo3ed Xoxunr: Unity B neiictBuu. Mynbruruiaropmennas pazpadborka Ha C#; [lurep
2018;352 ¢
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Anan Toph: OcHoBsl anuManuu B Unity; JIMK-nipecc 2019; 176 ¢

Jxepemu bonn: Unity u C#. Ieiimzes ot uzaeu no peanuzanun; [utep 2019; 928 ¢
Xenen Ilamarnannuc: JlononHeHHas peanbHOCTh. Bce, 4TO BBl XOTENM Yy3HATH O
TexHosoruu Oynaymiero; bombopa 2019; 288 ¢

Muxann MapoB: 3ds max. PeanpHas aHuManus W BUPTyallbHas pealbHOCTH; llutep
2005; 415 ¢

Jmutpuii 3uHoBbeB: OcHOBBI MpoekTupoBanus B Autodesk Inventor 2016; JIMK-mipecc
2017; 256 ¢

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

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

[Mpatuk Jlxomm: MckyccTBeHHbIM HMHTENIeKT ¢ npumepamu Ha Python. Cosnanue
IPWIOKEHUN UCKYCCTBEHHOI 0 MHTeIIeKTa; Bunbsamc 2019; 448 ¢

Maiikn bpaiitman: SketchUp st apxutekropos; JIMK-tipecc 2020; 602 ¢

Jxedpd Cazepnena: Scrum. PeBoMONMOHHBIN METOA YIpaBieHUS MpoeKTaMu; MaHH,
NBanoB u @epbdep 2019; 272 ¢

Kykcon, Haynmunrcok, Kpammnep: Paspaborka urp Ha Unreal Engine 4 3a 24 uaca;
bombopa 2019; 528 ¢

[oxeimu JleBu: UX-cTparerus. Yero XOoTAT IOJB30BATENIM U KaK UMM 3TO Aarh; llutep
2017;304 ¢

I'punbepr, bakcron, Kapnenmaiin: UX-nu3aitn. Unes - ackus — Bomulomenue; [lurep
2014; 272 ¢

Hmutpuii XBopoctoB: 3D Studio Max + VRay. IIpoekTupoBaHue nu3aiiHa Cpeibl.
VYuebnoe nmocooue; MHDOPA-M 2019; 270 ¢

Mutu Maxkkedpu: Unreal Engine VR s paspaborunkoB; bombopa 2019; 256 ¢
Axnexcanap ['openuk: camoyuurtens camoyuuteisb 3Ds Max 2018; BXB-Ilerepoypr 2018;
522 ¢

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

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

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

Kuan bu Hr: LHudpossie a¢pdextsr B Maya. Co3nanue u anumanus; JJMK-npecc 2019;
360 c

Ouxn BUPTYaAJILHOU peanbHOCTH — MIaTEHT 2018r o MIIK;
https://patenton.ru/patent/RU2673104C2
https://cyberleninka.ru/article/n/virtualnaya-realnost-1 -  moHsTHe  BHpTyalbHas
peaNbHOCTh

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

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

HoBoctHO mopTan 0 HOBUHKAaX MHAYCTPUM TEXHOJOTHH JONOJHEHHOW U BUPTYAJIbHOU
pEaIbHOCTH.

http://bevirtual.ru/

HoBocTHOI1 mopTan 0 HOBUHKAaX WHIYCTPUH TEXHOJIOTHI BUPTYaIbHOM pEeaTbHOCTH
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 TEXHOJOTHSAX BUPTYAJbHOM W JIONOJHEHHOM pPEaJbHOCTH C
dbopyMoM, KaTanoroM KoMnaHuii u urp. MTHTEpBBIO U SKCKIIFO3UBHBIE MaTEPHAIIBI
http://www.virtualreality24.ru/

HoBocTHOI mopTrasl 0 HOBHHKaX HMHIYCTPUM TEXHOJOTMH BHUPTYaJIbHOW DPEAIBHOCTH,
pa3OUTHIN Ha KATEropuu

https://habr.com

HoBoctnoit nmoprai, nocesiteHHbid [T-uHIyCTpUU U HHTEPHET Y5KOHOMHUKE.
https://hi-news.ru/tag/virtualnaya-realnost

HoBoctHoit mnopran, mnocesmeHHbii [T-ungyctpuu. EcTh pasmen ¢ HOBOCTAMH
TEXHOJIOTMI BUPTYaJIbHOU peaibHOCTH

http://3d-vr.ru/

MarasuH BUpTyajbHOM peaibHOCTH. ECTh HOBOCTH MHIyCTpHUH, 0030pBI U CTATbU
http://vrbe.ru/

HoBoctHoi1 mopTan 0 HOBUHKAX MHAYCTPUM TEXHOJOTUM JOMOJHEHHON W BUPTYaIbHOMN
PEAIbHOCTH ¢ Toipa3ziesiaMu U JOpyMOM.

http://www.vrability.ru/

Poccuiickuil mpoeKT, UCIONB3YIOIIUMN BUPTYAIbHYIO PEAJIbHOCTD U1 MOTUBALMHU JIHOIEU
C MHBAJUIHOCTHIO K OOJIbIIIEH aKTUBHOCTH B PE€aTbHOM KU3HHU.

https://hightech.fm

HoBocTtHO# nopTait 0 Hayke U pa3IMYHbIX TEXHOJIOTHSIX,

http://www.vrfavs.com/

Karanor paznuunbix VR pecypcoB 1 KoMnaHui Ha aHTJIMHCKOM SI3bIKE
https://www.behance.net/

[Topran, B KOTOpOM cOOpaHO MHOXKECTBO Pa3IUYHBIX IU3AHH-TIPOCKTOB


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/

