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I. losicHuTEIbHAA 3aNIMCKA

AKTYaJbHOCTb: BUPTYyaJibHas M JOTIOJHEHHAS PEaJIbHOCTH — OCOOBIE TEXHOJIOTHUECKHUE
HAIpPAaBJICHUS, TECHO CBSI3aHHBIE C JIPYTMMH. DTH TEXHOJIOTMU BKJIIOYEHBI B CIIMCOK KIIFOUEBBIX
Y OKa3bIBalOT CYIIECTBEHHOE BJMSHHE Ha pa3BUTUE PHIHKOB. IlpakThuecku miis Kaxaou
MEPCIICKTHBHON TIO3WIIMKM OYAYIIero KpaiHe TMOoJe3Hbl OydayT 3HaHus wu3 obmactu 3D-
MOJIEJIMPOBAHUS, OCHOB IIPOrPaMMHUPOBAHUS, KOMIIBIOTEPHOT'O 3pEHUS U T. II.

CormacHO ~ MHOTOYMCIIEHHBIM  uccienoBaHusiM,  VR/AR-peiHOK  pa3BuBaercs
0 SKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIUMbI KOMIIETEHTHBIE CIICIIUAIHCTHI.

B xoxe mnpakTHyecKMX 3aHSATHHA MO MpOrpaMMe BBOJHOTO MOAYJS OOydarommecs
IIO3HAKOMSATCS C BUPTY&JIbHOW, JONOJHEHHOM M CMEIIAHHOM pEealbHOCTAMH, NOWMYT HX
O0COOCHHOCTH M BO3MOXHOCTH, BBISBSIT BO3MOXHbBIE CIIOCOOBI MPUMEHEHUS, a TAK)Ke OMPEIeIiiT
Haubosiee MHTEpeCHbIC HamNpaBleHUS Ul JaJbHEUIIEero yriayOieHus, mapajuiebHO pa3BUBas
HaBBIKM  JU3aMH-MBINUICHHS, [JW3aiiH-aHaau3a M CIIOCOOHOCTH  CO3JaBaTh HOBOE M
BOCTpPEeOOBAaHHOE.

CuHeprus METOJOB M TEXHOJOTHH, HCHONB3yeMbIX B HampaBieHun «Pa3paboTka
MPUIOKEHUH BUPTYAIbHOM U JOIMOJHEHHOW peanbHOCTH», AAcT O0ydaroumeMycs yHUKajIbHbIC
MeTanpeIMETHbIe KOMIETEHIIMH, KOTOpble OyIyT IoJIe3Hbl B cdepe NpOeKTHUPOBaHMS,
MOJIEJTUPOBaHUS OOBEKTOB U MPOLIECCOB, pa3pabOTKU MPUIOKEHUHN U Jp.

[IporpaMMa maér HEOOXOAMMBIE KOMIIETEHIIMU IS JalbHEWIero yriayoaéHHOTO
OCBOEHMS TU3aiTHEPCKUX HABBIKOB U METOAUK MPOEKTHUPOBaHUs. OCHOBHBIMH HAIIPaBIECHUSMH B
W3YYEHUU TEXHOJIOTHI BUPTYaJIbHOM U JIONOJIHEHHOM pealbHOCTH, C KOTOPBIMU MO3HAKOMSTCS
oOydaroluecss B paMKax MOAYJs, CTaHYT HaydajbHbIE 3HAHUS O Pa3padOTKe MPHIIOKEHUH st
pa3IMYHBIX YCTPONUCTB, OCHOBBI KOMITBIOTEPHOTO 3peHusi, 0a30BbIe MOHATHS 3D-MonenpoBaHusl.

UYepes 3HAKOMCTBO C TEXHOJOTHSIMHU CO3/aHUS COOCTBEHHBIX YCTPOWCTB U Pa3padOTKH
NPUJIOKEHUHN OyIyT pa3BUBAThCS UCCIIEIOBATEIbCKIE, MHKEHEPHBIE U IPOEKTHBIE KOMIIETEHIINH.

OcBoeHME ATUX TEXHOJOTHI MOJpa3yMeBaeT MOoJyuyeHue psiia 0a30BbIX KOMIETECHIIUMH,
BJIaJICHHE KOTOPHIMH KPUTHYECKH HEOOXOAMMO TIOOOMY CHEIUAINCTY HAa KOHKYPEHTHOM PHIHKE
tpyna B STEAM-npodeccusix.

Heabnporpammel: GopMupoBaHue yHuKaabHbIX Hard- u Soft-kommnereniwmii mo padore ¢
VR/AR-TeXHOIOTHSIMH Yepe3 HCIOTb30BaHUE KeHC-TEXHOJIOTHIA.

3agauyu nporpaMmsi:

Obyuarowue:
— O0O0BsICHUTH 0a30Bble TOHATUA Cchepbl pa3pabOTKH TPHIOKEHUH BUPTYaJIbHOU W

,I[OHOJ'IHGHHOﬁ PCAIBHOCTH: KIIFOYCBEIC 0COOEHHOCTH TEXHOJIOTHH M HX pasIuunuAa MCXKIy



coboi, maHopamMHOe ()OTO W BHJEO, TPEKUHI pPEATbHBIX OOBEKTOB, HHTEp(eiic,
MOJIMTOHATBHOE MOJICITMPOBAHUE;

chopMHpOBaTh HABBIKM  BBIOJHEHHS TEXHOJIOTMYECKOH MEMOYKH  pa3paboTKH
NPUIOKEHUH JUISI MOOWIBHBIX YCTPOWCTB W/WJIM TEPCOHAIBHBIX KOMITBIOTEPOB C
UCTIOJIb30BaHUEM CIEIHATBHBIX TPOrPAMMHBIX CpEI;

chopmupoBaTh 0a30BbIE HABBIKK PaOOTHI B IPOrpaMMax Jjsl pa3pabOoTKU MPHUIIOKEHHUN C
BUPTYaJIbHOU U JIOTIOJIHEHHOH peallbHOCTBIO;

chopmupoBarh 0a30Bble HABBIKM pabOTBl B MporpamMmmax [uis TPEXMEPHOTO
MO/JICITUPOBAHHS,;

HAYYHTh MCIIOJIb30BaTh U aIaITHPOBATH TPEXMEPHBIE MOJIENIN, HAXOSIIUECS B OTKPBITOM
JIOCTyIE, 1JIs 3a]1a4 Keilca;

chopmupoBaTh 0a30BbIC HaBBIKA PabOTHI B MpOrpamMmax i pa3padOoTKu rpaduuecKux
UHTEpEHCOoB;

NPUBUTH HABBIKU MTPOEKTHON AEATEIBHOCTH, B TOM YHCJIE HCIOIb30BaHUE HHCTPYMEHTOB

IJIaHUPOBAHUA.

Pa3zsusarowue:.

Ha NPOTSKEHUM BCEX 3aHATHH popmMupoBath 4K-koMIeTeHIINH (KpUTHUECKOE MBIIUIEHUE,
KpPEaTHBHOE MBIIIUIEHUE, KOMMYHHUKAIHS, KOOTIEpaIus);

CIOCOOCTBOBAThH PACIIUPEHUIO CIIOBAPHOTO 3aIaca;

CIOCOOCTBOBAaTh  Pa3BUTHIO  MaMSATH, BHUMAaHUS, TEXHHYECKOTO  MBILIUICHUS,
M300peTaTeNIbHOCTH;

CIOCOOCTBOBATh PAa3BUTHIO AJITOPUTMHUYECKOTO MBIIIUICHUS;

croco0cTBOBaTh (HOPMUPOBAHUIO UHTEpPECA K TEXHUUECKUM 3HAHUSM;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO YMEHHUS NPAKTUYECKOTO NPUMEHEHUS IOJy4YeHHBIX
3HAHUM;

chopmupoBath yMeHHE (HOPMYyTUPOBATh, ApTYMEHTHPOBATH M OTCTauBaTh CBOE MHEHHE;

chopMupoBaTh YMEHHE BBICTYNATh MyOJUYHO C JOKJIAaMH, PE3CHTAIUSIMH U T. T1.

Bocnumamenvhuie:.

BOCTIUTHIBATh aKKYPATHOCTh M TUCIUTUIMHUPOBAHHOCTD MPH BBITOJHEHUU PaOOTHI;
C1oco6cTBOBATH (POPMHUPOBAHUIO MTOJIOKUTETLHOW MOTHUBAIIUH K TPYJOBOM 1€ TEIBHOCTH;
Croco0CcTBOBaTh (POPMHUPOBAHUIO OMBITA COBMECTHOTO M MHAMBHUAYAJLHOTO TBOPYECTBA
NP BBIMOJHEHUN KOMaH/IHbIX 3a/1aHH;

BOCTIMTHIBAThH TPYAOIIOOHE, yBaXKECHUE K TPYAY;

(dbopMUpOBaTH YYBCTBO KOJIJIEKTUBHU3MA U B3aMMOIIOMOIIIH;



BOCIIMTBIBATH YYBCTBO IIAaTPUOTHU3MA, I'PAXAAaHCTBEHHOCTH, TOpAOCTH 3a AOCTHXKCHUSA

oteyecTBeHHOM U T-oTpacnu.

IIporuo3upyempie pe3yJabTaThbl H CIIOCOOBI UX MPOBEPKH

JInuHOCTHBIE pPe3yJIbTaThI:

KPUTHYECKOE OTHOIICHUE K MH(POPMAIIUU U U30UPATEILHOCTD €€ BOCTIPUSTHS;
OCMBICJIEHUE MOTHUBOB CBOMX JICUCTBUI IPU BBINOJHEHUH 3a1aHUM;

pa3BUTHE JHO003HATEIBLHOCTH, COOOPAa3UTEIHPHOCTH TPH BBIMOTHEHUH Pa3HOOOpa3HBIX
3aJIaHUK MPOOJIIEMHOT'O U AIBPUCTUUYECKOTO XapaKTEPa,

pa3BUTHE  BHUMATEIBbHOCTH,  HACTOWYMBOCTH,  LEJIEYCTPEMIEHHOCTH,  YMEHUSA
MPEOA0JIEBATh TPYAHOCTH;

pa3BUTHE CAaMOCTOSITEIBHOCTH  CYXKJICHHM, HE3aBUCHUMOCTH M  HECTaHJIApTHOCTHU
MBIIIICHHS,

OCBOCHHME COIIMAJIBHBIX HOPM, IIPaBUJI TOBEACHUS, POJICH M (OpM COIMATIbHOM JKU3HU B
rpyIIax u COOOIIeCTBAX;

dbopMHpOBaHHE KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIEHWU U COTPYIHUYECTBE C

JPYTUMH 00Yy4aroLMMHUCS.

MeTtanpeamMeTHbie pe3yJabTaThl:

Peaynamusnule yHusepcaivivie V'{€6Hbl€ oelicmeus.

YMEHHE MPUHUMATh U COXPaHITh YUeOHYIO 3a/1a4y;

YMEHHE TUIAaHUPOBATH IOCIEA0BATEIBHOCTD 1Iar0OB AJITOPUTMA JJIs1 JOCTUKEHHUS LEIH;
YMEHHE CTaBUTH 11e1b (CO3JaHie TBOPUECKON paboThl), MIIAHUPOBATh TOCTHXKEHUE ITOM
LEJIH;

YMEHHUE OCYIIECTBIATh UTOTOBBIN U MOIIATOBBIM KOHTPOJIb IO pe3yibTaTy;

CIIOCOOHOCTH a/ICKBAaTHO BOCIIPUHUMATH OLIEHKY HACTABHHUKA U JPYTHX O0YUYaAIOLTUXCS,
YMEHHE pa3indaTh Coco0 U pe3yabTaT qeHCTBUS;

YMCHHUE BHOCUTb KOPPEKTHUBEI B HGIZCTBPISI B ClIydac pacXOXACHUA pE3yiibTaTa PCUICHUA
3aJ1auyu Ha OCHOBE €€ OIEHKH M Y4€Ta XapaKTepa CACIIaHHbBIX OIHUOOK;

YMEHHE B COTPYIHUYECTBE CTABUTh HOBBIC yUEOHBIE 3a]a4K;

CIIOCOOHOCTH MPOSBIIATH MO3HABATEIHHYIO HHUIIMATHBY B YU€OHOM COTPYIHUYECTBE;
YMEHHE OCBAaWBaTh CIIOCOOBI PEIIEHUs MPOOJIEM TBOPUECKOTO XapaKTepa B JKU3HEHHBIX
CUTyalUsX;

YMEHUE OLECHHUBATh IIOJYYAIOIUNUCA TBOPYECKUM IPOAYKT M COOTHOCUTH €r0 C
HU3HadYaJIbHBIM 3aMbICJIOM, BBIIIOJHATH II0 HGOGXOI{I/IMOCTI/I KOppCKIOUHN JII/I60 MMpOAYKTa,

00 3aMbICiIa.



Hosznasamenvuvie yHusepcaibHole Vll€6Hbl€ oelicmeus.

— YMEHHE OCYIIECTBJIATH MOUCK HH(GOPMAIMM B WHAMBHUIYAIbHBIX HH()OPMAIIMOHHBIX
apxuBax oOydJaromierocs, WHGOPMAIMOHHON cpelne 00pa30BaTEIBHOTO YUPEIKICHUS,
benepanbHbIX XpaHUINIIAX HHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYpPCOB;

— YMEHHE HCIOJIb30BaTh CPeICTBa MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
JUISL PEeUICHUs] KOMMYHHKATUBHBIX, TI03HABATEIbHBIX U TBOPUECKUX 3a7ay;

— yYMEHHE OPHEHTHUPOBATHCSI B PA3HOOOPA3HU CIIOCOOOB PELICHHS 3314,

— YMEHHE OCYIIECTBIATh aHadu3 OOBEKTOB C BBIIEICHHEM CYIIECTBEHHBIX H
HECYIIECTBEHHBIX PU3HAKOB;

— yYMEHHE IPOBOJUTH CPAaBHEHUE, KIIACCU(UKALIMIO TI0 33JaHHBIM KPHUTEPHSIM;

— YMEHHE CTPOHTH JIOTHUECKHE PACCyXJEHUs B (opMe CBSI3UM MPOCTHIX CYKIACHUH 00
00BEKTE;

— yYMEHHE yCTaHaBIMBATh aHAJIOTUH, IPUINHHO-CIICICTBEHHBIE CBS3H;

— YMEHHUE MOJEINPOBaTh, IPEOOPa30BbIBATH OOBEKT U3 UYBCTBEHHON (POPMBI B MOJIENb, I/I€
BBIJICJIEHBI CYIIECTBEHHBIC XapaKTEPUCTUKH OO0BEKTa (MPOCTPaHCTBEHHO-Tpaduyeckas
WM 3HAKOBO-CUMBOJIMYECKAs );

— YMEHHME CHUHTE3UpOBaTh, COCTABJIATH I1I€JI0€ M3 YacTel, B TOM YHCIIE CAMOCTOSTEIHHO
JOCTPanBaTh C BOCTIOJIHEHHEM HEIOCTAIONINX KOMIIOHEHTOB.

Kommynuxamuensie ynusepcaivhbie V’vleéHble oeticmeus.

— yMEHHE apryMEHTHPOBATh CBOIO TOYKY 3pEHHS Ha BBHIOOp OCHOBAaHHMU M KPUTEPHEB NPU
BBIJICTICHUH NTPU3HAKOB, CPAaBHEHUH U KJIACCU(UKAIINU OOBEKTOB;

— YMCHHUC BBIC/IYIIMBATH CO6CC€I[HI/IKa 1 BECTH OuaJIor,;

— CHOCOOHOCTH TNpPH3HABATh BO3MOXKHOCTH CYIIECTBOBAHHUS PA3JIMYHBIX TOYEK 3PCHUS U
NpaBO KaXJOr0 HMETh CBOIO;

— YyMEHHE IUIAHUPOBAaTh y4eOHOE COTPYJHHYECTBO C HACTaBHHUKOM U JIPYTUMH
00YYaIOIIMMUCS: OTIPECIATh e, GYHKIMH YIaCTHUKOB, CIOCOOBI B3aMMOICHCTRHS;

—  YMCHHUC OCYHICCTBJIATH ITOCTAHOBKY BOIIPOCOB: HHUIIUATHBHOC COTPYAHUYECCTBO B ITIOMCKE
u cOope nHpopMmaImu;

— yMEHHE pa3pemarbh KOH(MJIMKTBHL: BBISABICHUE, WACHTHU(UKAIMS TPOOIEMBI, MOUCK U
OIICHKa aJIbTEPHATHUBHBIX CIIOCOOOB pa3pelieHus KOH(DIUKTa, IPUHATHE PELICHUS U €ro
peanu3anus;

— YMCHHUC C ,Z[OCTaTO‘-IHOI\/’I MMOJTHOTOM ¥ TOUHOCTBIO BbIpaXXaTb CBOXU MBICJIM B COOTBCTCTBUU C
3ala4aMi U YCJIOBUAIMU KOMMYHUKAIIUN,

— BIIaJIcHUE MOHOJIOTHYECKOW U JTUATOTHIECKON hopMaMu pedH.



IIpenmeTHbIe pe3yabTaThI
B pesynbrare ocBoeHUS MPOrpaMMBbl 00yUJarOIIHECs TOJKHbI
3HAMb.
— KJIIOYEeBbIe OCOOEHHOCTH TE€XHOJIOTUI BUPTYaJIbHOW U IOTIOJIHEHHON peaJlbHOCTH;
— NPUHLHMIIBEI pabOThI MPUIOKEHUN C BUPTYaJIbHON U IOTIOJIHEHHOM PeajlbHOCThIO;
— TIepeueHb COBPEMEHHBIX YCTPOICTB, UCTIONB3YEMBIX JUIS PabOThI C TEXHOJIOTUSAMH, U UX
IIpEHA3HAYECHUE;
— OCHOBHOM (hyHKIIMOHAJI IPOrpaMM JJisl TPEXMEPHOT0 MOJICIIUPOBAHUS;
— TMPUHLMIIBL M CHOCOOBI pa3pabOTKM NPUIOKEHUH C BHUPTYaJIbHOM M JIONOJIHEHHOW
PEaIBHOCTBIO;
— OCHOBHOW ()yHKIIMOHAJ IPOTPAMMHBIX CPe s Pa3pabOTKH MPUIIOKESHNUHN C BUPTYaJIbHOU
1 JIONIOJIHEHHOU PEAIbHOCTHIO;

— 0CcOOEHHOCTH pa3paboTKH rpaduuecKkux HHTEP(HEHCoB.

— HAaCTpauBaTh U 3aIlyCKaTh LIEM BUPTYAIbHOU PEaIbHOCTH;

— YCTaHaBJIMBaTh U TECTUPOBATH IPUJIOKEHUS BUPTYaJIbHON pPEabHOCTH;

— CaMOCTOSITEIbHO COOMpATh OUYKHU BUPTYaJIbHON PEalbHOCTH;

— (dopMyIHpoBaTh 3a/1a4y Ha MPOEKTUPOBAHNE UCXOSI U3 BBISIBIEHHOU MTPOOJIEMBI;

— yYMETh NOJI30BAThCA PA3INYHBIMM METOJAMU F€HEPALIMH UIEH;

—  BBINOJIHATH IPUMUTUBHBIC OllEpallMU B IIPOrpaMMax JJisd TPEXMEPHOIO MOCIMPOBAHNS,

— BBIIOJHATh NPUMUTHBHBIE ONEpallMd B MPOTpPaMMHBIX CpeJax s pa3paboTKu
IIPUJIOKEHUH C BUPTYAJIbHOMN U JOMOJIHEHHONW PEalbHOCTBIO;

— KOMIWIMPOBAaTh MNPUIOKEHHE s MOOMJIBHBIX YCTPOMCTB WJIM TEPCOHAIBHBIX
KOMIIBIOTEPOB U pa3MEILATh €ro I CKaYMBAHMS T10JIb30BATEIIAMU;

— paspabatsiBaTh rpadudeckuii uatepdeiic (UX/UI);

— pa3pabaTbiBaTh BCE HEOOXOAMMBbIE rpaduyecKkrue M BHUJEOMATEepHaIbl JUIsl Mpe3eHTAIH
IIPOEKTA;

— IPEeACTaBIIATh CBOM IPOEKT.

eradems:

— OCHOBHOM TepMHUHOJIOTHEH B O00JIAaCTH TEXHOJOTMH BUPTYyaJbHOM U JOIMOJIHEHHOU
PEAIbHOCTH;

— 0a30BBIMU HAaBBIKAMH TPEXMEPHOTO MOJCIMPOBAHMS;

— 0a30BbIMH HaBBIKAMH DPa3padOTKU TPHWIOKEHHH € BHUPTYaIbHOM W JIOMOJHEHHOU

PEAIBHOCTBIO,



— 3HaHUSAMU N0 MpUHOMIAM pPaboThl M OCOOEHHOCTSIM YCTPONCTB BHUPTYaIbHOM U

JIOTIOJIHEHHOM PEAIBHOCTH.

HOI[BC,I[GHI/IG HNTOI'OB pCAIMU3YETCA B paMKaX 3alllUThl PE3YJIbTATOB BBIIIOJIHCHUSA Keiica 1 u

Ketica 2.

q)OpMBI AEMOHCTPpallMU PE3YyJbTaTOB oﬁyqe}mﬂ

®opMbl OBEIEHUSI UTOT0B peain3annu 001e00pa3oBaTe/JIbHOM MPOrPaMMBbI

[IpencraBienue pe3yabTaToB 00pa30BaTEIbHON AEATEIBHOCTH MPOUIET B hopMe MyOIHMUHOM

MMpE3CHTAllUU peH_IeHI/Iﬁ KEHCOB KOMaHJaMHU U NMOCJIICAYIOIMUX OTBETOB BBICTYIIAOIUX HA BOIIPOCHI

HAaCTaBHUKA U APYTUX KOMAH/I.

q)OpMBI AUATHOCTUKHU pPE3yJ/IbTATOB OﬁyquHﬂ

Becez[a, TCCTUPOBAHHC, OIIPOC.

Conep:xkaHue MPOrpaMMbl Kypca

[IporpaMma mpenrosiaraeT MOCTENEHHOE PACIIMPEHNE 3HAHUM U UX YIIIyOJIEHHE, a TaKXKe
npuoOpeTeHne yMEHMH B 00JaCTH MPOEKTUPOBAHMS, KOHCTPYMPOBAHUS W W3TOTOBJICHUS

TBOPUYECKOTO MPOAYKTA.

B ocHoBe oOpazoBarenbHOTO mpoliecca JEKUT MPOeKTHBIM moaxon. OcHoBHas (opma

[0JIa4ll TEOPUN — MHTEPAKTUBHBIE JIEKIIUU U MOLIArOBble MacTep-Kiacchl B rpymmnax g0 10-15

YCJIOBCK. HpaKTI/I‘leCKI/Ie 3alaHUA TUIaHUPYETC BBINIOJIHATDL KaK MHAUBUAYAJIbHO U B ITapax, TaK U

B MaJIbIX TI'pyHIiax. 3aHsaTUs IpOBOAATCSA B BU/C 6CCCI[, CCMHUHApPOB, JIEKIUM: 11 HarJaSgHOCTH

nogaBacMoro mMarepuaja HCIHOJbB3YCTCA

MpE3CHTAINU, BUACOPOJIMKHU, IIPUIIOKCHHA TIP.

TeMaTuuyeckoe NJIAHMPOBAHUE

pPa3JIMYHBI  MYJIBTUMEIUNHBIN MaTepuan

n/n

Pa3nesibl nporpaMmmbl yueOHOro Kypca

Bcero
YacoB

Oo0pa3oBaTte/ibHast 4aCcTh




Keiic 1.
IIpoexkTupyem njaeaabHoe VR-ycTpoiicTBo

bnok 1.Keiic 1.1 15
Coopka coocmeennoii VR-eapnumypul

3HakoMcTBO ¢ VR/AR-TeXHONOTHMSMH HAa HMHTEPAKTUBHON BBOJHOU 1
JCKIUH

TectupoBaHue yCTpOKWCTBA, yCTAHOBKA IPUJIOKEHUM, aHATIN3 IPUHIUIIOB 1
paboThI, BEISIBIICHHE KITFOYEBBIX XapaKTEPUCTHK

N3yuenue npuHIUIOB paboThl VR-KOHTPOIIEPOB. 1
BbisiBiieHHe TPUHIMIIOB pPa0OTHI [UIEMa BUPTYaJbHONH pPEaTbHOCTH,
IIOMCK, aHallu3 U CTPyKTypupoBaHue wuHpopmanuu o apyrux VR-
YCTpOMCTBaX

Ilouck HeoOXOAUMBIX €XeM H CHoco00B Al COOPKHM YCTPOICTB. 1
Breibop Marepmana W KOHCTPYKIMH JJIsi COOCTBEHHOW TapHHUTYPHI,
MIOJITOTOBKA K cOOpKe yCTpoiicTBa

YepTexk cOOCTBEHHOMN TrapHUTYPbI 2
C6opka coOCTBEHHOM rapHUTYPBI, BEIpE3aHNE HEOOXOJUMBIX JeTaleH, 2
Jwn3aiin ycTpoiicTBa 1
TecTupoBanue u 10pabOTKa MPOTOTHUIIA 2
PaboTta ¢ kapToif MOJIb30BAaTENBCKOTO OIBITA: BBISBICHHUE NPOOJIEM, C 1
KOTOPBIMH MOXKHO CTOJIKHYTbCS NPH MCIIONIB30BaHUU VR-TEeXHOIOTHI.
dokycupoBKa Ha OJHOW W3 HUX. AHATM3 M OIEHKA CYIIECTBYIOIIHX
pelieHnit mpooIeMBl.

I'enepanus uneit s pemeHust 3tux npodiem. OnucaHue HECKOIbKUX 1

UJeH, SKCIpecc-3CKU3bl. MUHU-TIPE3CHTAIIMKM UCH W BHIOOD JyUIINX B
popadoTKy




W3ydyeHue TOHATHUS «IEPCHEKTHUBA», OKPYKHOCTH B TIEPCHEKTUBE,
IITPUXOBKH, CBETOTCHH, TA1AI0IIEH TeHU

N3ydenne cBETOTEHU U Maiarolieil TeHu Ha mpumepe ¢puryp. [locrpoenue

OBICTPOTO 3CKH3a (PUTYPHI B IEPCIIEKTUBE, TIepeiada 00bEMa ¢ TOMOIIBIO 2
Kapanjaama. TexHuKa pucoBaHUsl MapKepaMu

bnok 2.Ketic 1.2. 17
Tpexmeproe moodenuposanue «udearvro2o» \R-ycmpoiicmea

OcBoenue HaBbIKOB paboThl B I1O 11t TpEXMEpHOro NpoeKTUpOBaHUs (Ha 6
BbIOOp — Rhinoceros 3D, AutodeskFusion 360)

3D-MonenupoBaHue pa3padaTbIBAEMOr0 YCTPOHCTBA )
@doropeanuctuyHas Buzyanuzamus 3D-mozenu. Penmep (KeyShot, 2
AutodeskVred)

[ToaroroBka rpaduyeckx MaTepuaioB s pe3eHTauu npoekra (hoTo, 2
BUJ€0, nH(porpaduka). OcBoeHNE HABBIKOB BEPCTKU MPE3EHTALIUN
[Ipeacrasnenune npoekToB nepen ApyrumMu odydaromumucs. [Tyomuanas 2
MIPE3CHTAIMS U 3aIUTa MPOEKTOB

Keiic 2. Pazpagorka VR/AR-npuioxenust

bnok 3.2.1. Ilonyuenue HABbIKO8 NONULOHATLHO20 MOOENUPOBAHUS U 17
3HaHUil 0 npoepammubix cpedax onsi cooprku VRIAR-npunoscenuii

BBonHasi wHTepakTHBHAs JIEKIUS 1O TEXHOJOTHSM JOMOTHEHHOW U 1
CMENIaHHOM peaTbHOCTH.

TectupoBanue  cymecTByromux  AR-mpunoxkenuid, omnpeneieHue 1
MPUHITATIOB PabOTHI TEXHOJIOTHH.

HNHCTpyMEHTHI 1)1 CO3JaHUs TPHIIOKEHUI 1
Nurepdeiic 3D-penakropa 11st co3aaHus MOMUTroHaNbHOM 3D-Monenu (Ha 1

yemorpenue nenarora — Blender 3D, 3DsMax u np.)




Pab6ora B 3D-pemakrope: pa3dop ¢yHKIHOHANA W OTpabOTKa 0a30BBIX 5
HaBBIKOB
O0630p u paboTta ¢ OeCIUIATHBIMU PEMNO3UTOPUSAMH TOJUTOHAIBHBIX 3D- 2
Moeen
®yukunonan mardopm s pazpadorkun VR/AR-npuioxeHnit 1
ITnardopmsl pa3paboOTKH: CO3AaHNE ATOPUTMOB IPUIIOKEHUS 4
BrisBnenue kimoueBbix TpeOoBaHuil k paspaborke GUI — rpaduueckux 1
uHTEepEicoB MPUIIOKEHUI
bnoxk 4.2.2. Pazpabomka cobcmeeHH020 NPUNONCeHUsi ¢ OONOJHEHHOU 17
PeanbHOCmyvio (No JHcenanuo Komanovl — C 6UPMYanibHOU peaibHOCMbIO)
BrrsiBIIeHHE 1OJIB30BATENECKOM MPOOIIEMBI, KOTOPYIO CIIOCOOHO PEIIUTh 2
MIPUIIOKEHNE
Jlenenue Ha KOMaH/bl, IPEBAPUTEIBLHOE PACIIPEACIICHUE POJIEH 1
[IpennpoekTHOE UCCIEA0BAaHUE 1
Pacnpenenenue poseil B KOMaHJe, onpeAeieHue Leldu U 3a1a4 paboThl 1
KaXKI0ro
PazpaGoTka creHapus NpPUIIOKEHUS: MEXaHMKa B3aWMOJIECHCTBHUS, 1
(GyHKIIMOHAJ, TPUMEPHBIN BUI HHTEpdeiica
Pazpaborka VR/AR-npunoxeHus B COOTBETCTBUH CO CLIEHAPUEM 6
COop 0OpaTHOM CBsI3W OT MOTEHIUATBHBIX MOH30BATEICH MPUITIOKCHUS 1
JlopaboTka MpHUIIOKEHUS, YIUTHIBas OOpaTHYIO CBSI3b IMOJb30BaTens. B 2

3aBUCHMOCTH OT POJIM B KOMaH/Ie: MOJrOTOBKA rpaMueCKUX MaTepHaoB
IUISL TIpe3eHTaIMy poekTa (GpoTo, Buaeo, nHporpapuka).




[IpeacraBneHue NpoekToB nepen ApyrumMu odoydaromumucs. [Tyomuanas 2
MIPE3CHTAIMSI U 3aIUTa MPOSKTOB

Bcero uacos 68

Conep:kaHue TeM NPOrPaMMbl

Keiic 1. IIpoexTupyem naeaibHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica, cocrosimero u3 Habopa MHUHH-KeHcoB (34 4.), ywammecs
UCCIIEYIOT CYIIECTBYIOIINE MOJIETH YCTPOHCTB BUPTYalIbHON pPEalbHOCTH, BBISIBIISIIOT KIIFOUEBBIE
mapamMeTpsl, a 3aTeM BBINOJHAIOT TPOCKTHYIO 3aJady — KOHCTPYHPYIOT coOcTtBeHHoe VR-
ycrpoiictBo. Jletn wuccrnenyor VR-kKoHTposiepsl U 0000IIaIOT BO3MOKHBIE PUHIIMIIBI
yIpaBJIEHUS] CUCTEMaMH BUPTYaJIbHOM peaibHOCTH. CpaBHHUBAIOT Pa3IMyUHbIEe TUIIBI YIPABICHUS
U JIETIAIOT BBIBOJIBI O TOM, YTO HEOOXOIMMO sl «00MaHa» MO3ra U MOTPY>KEHUs B APYroi Mup.

Jletn cMoryT coOpaTh COOCTBEHHYIO MOJesb VR-TapHUTYpHI: CPOEKTHPOBATH, cOOpaTh
HY)KHBIE 3JIEMEHTBI, & 3aT€M IPOTECTUPOBATH CAMOCTOSATENIBHO pa3pabOTaHHOE YCTPOMCTBO.
Hanee oOydaromecs SCKU3UPYIOT M MoaenupyloT VR-ycTpolicTBO, ¢ yCcTpaHEHHBIMH
HEAOCTAaTKaMHM, BbISIBJICHHBIMHU B XO/I€ IMOJIB30BATCIIBCKOI'0 TCCTUPOBAHMA.

Keiic 2. PazpadarsiBaem VR/AR-npunoxenns

ITocne ¢opMupoBaHUS OCHOBHBIX IOHATHN BUPTYaJbHOM pPEaTbHOCTH, MNOIYYEHUU
HaBbIKOB PaboThl ¢ VR-o6opynoBanuem Bo BTOpoM Keiice (34 1) ywamuecs NepexoasT K
PacCMOTPEHHUIO MOHATHUN JOTOJHEHHOM M CMEIIaHHOW pealbHOCTH, pa30HparoT WX OCHOBHBIE
oTnuuus oT BUpTyanbHO. Co3natoT cobcTBeHHOE AR-mpuiiokenue (1o KeJaHUuI0 KOMaHJbl —
VR-npunoxenue), oTpadaTbiBas HaBbIKM paOb0OThI C HEOOXOIMMBIM B J1ajIbHEHIIIEM POrpaMMHBIM
oOecrieueHneM, HaBbIKHM TU3alH-IPOEKTUPOBAHUS U JU3alH-aHAIUTUKU.

VYuammecss HayuyaTcs paboTaTb C  KPYMHEHIIUMH — PEMO3UTOPUSAMHU  OECIIaTHBIX
TPEXMEPHBIX MOJIeNIel, CMOTYT MUHHUMAJIBHO aJalTHPOBATh MOJIENIN, UMEIOIINECsS B CBOOOTHOM
JIOCTYTIE, MO/ CBOM HYX/bl. HaunHaeTcs 3HAKOMCTBO €O CTPYKTYpoil MHTepdeiica mporpaMmbl
st 3D-mMonenupoBanus (1Mo yemotpenuro neaarora 3Ds Max, Blender 3D, Maya), ocHOBHBIMU
KOMaHAaMU. BBOJSATCS MOHATHUS «ITOJIMTOHATIBHOCTB» U «TEKCTYypay.



KagpoBble yci10BuS peajin3aliii MPOrpaMMbl

TpebGoBaHMsI K KaAPOBBIM PECYPCaM:

® YKOMIUIEKTOBAaHHOCTH  OOpa30BaTENBHOTO  YUPEKACHHS  IEarOTHYeCKHMHU,
PYKOBOJSIIMMH U MHBIMU paOOTHUKAMU;

® YPOBCHb KBaHI/I(bI/IKaLII/II/I NeaarorudeCKmux, pyKoBOAAIIMX M HHBIX paGOTHI/IKOB
00pa30BaTENbHOTO YUPEKACHHUS;

® HCIPCPBIBHOCTH HpO(l)GCCI/IOHaJIBHOI‘O Pa3sBUTHA NICAATOrMYCCKUX U PYKOBOJAIINX
pabOTHUKOB  00pa30BaTEIbHOTO  YUYPSKICHUS, PEAIN3YIONIETO  OCHOBHYIO
00pa3oBaTENBHYIO IPOrPaMMYy.

Kommnerenmmu He1arOTUYECKOTr0 paboTHHKA, peaTu3yIoIero OCHOBHYIO

00pa3oBaTeNbHYIO MPOTPAMMY:

o0ecreunBaTh yCJIOBHs [yl YCIIEUIHOMN 1eATeIbHOCTH, TO3UTUBHON MOTHBALIUH, a
TaKKe CAaMOMOTHBHUPOBAHUS 00Y4aIOIIUXCS;

OCYIIECTBIISITh CAMOCTOSITENIHBIA TMOWCK W aHATU3 WHPOPMALUU C TIOMOUIBIO
COBPEMEHHBIX HH(POPMAITMOHHO-TTOUCKOBBIX TEXHOJIOTHH;

BJIaJICHE HHCTPYMEHTAMHU IPOEKTHOH e TeIbHOCTH;

YMEHUE OpraHM30BbIBAaTb U CONPOBOXAATh Y4E€OHO-UCCIENOBATEIbCKYIO U
IPOEKTHYIO AEATEIbHOCTh 00y4atoInXCsl;

YMEHHE UHTEPIPETUPOBAThH PE3YIbTAThHI TOCTHKEHUN 00yUaronXcs;

6a30Bble HaBBIKM PAOOTHI B MporpaMmax Ajs TpéxmepHoro mojaenupoBanus (3ds
Max, Blender 3D, Maya u ap.);

0a30BbIe HABBIKU PabOTHI B MPOrPAMMHBIX Cpe/lax Mo pa3paboTKe MPUIOKEHUN C

BUPTYaJIbHOU U JonoiaHeHHOU peanbHoCThIo (Unity3D, UnrealEngine u np.).



MarepnanbHO-TeXHUYECKHE YCJIOBHS pPeaTn3alu NPOrpaMMbl
AnmnapatHoe ¥ TeXHHYeCKoe o0ecrievyeHune:

— Pabouee mecto oOyuaromerocs:
HOYTOYK: TPOM3BOAUTEIBHOCTh Tiporeccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): He menee 2000 enuuuil, 00BEM
ornepatuBHOW namsTu: He MeHee 4 ['0; 00bém Hakonutenss SSD/eMMC: He meHee
128 I'6 (W11 COOTBETCTBYIOITUH IO XapaKTEPUCTUKAM MEPCOHATBHBIN KOMITBIOTEP
C MOHUTOPOM, KJIABUATypPOIl U KOJIOHKAMH ); MBIIIIb.

— Pabouee MecTo HacTaBHUKA!
HOyTOYK: mporieccop IntelCore i5-4590/AMD FX 8350 — ananoruyHas win 6ojee
HOBasi Mmojenb, rpaduueckuii npoueccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 — ananornunas win 6ojice HOBas MOJCIb, 00BEM OIEpATHBHON
namsitu: He MeHee 4 ['6, BuneoBbixoq HDMI 1.4, DisplayPort 1.2 unu Gonee HoBast
MOJIeTTh (MJTH COOTBETCTBYIOIINH 110 XapaKTEPUCTHUKAM ITEPCOHATBHBIA KOMITBIOTED
C MOHUTOPOM, KJIABUATYPOH U KOJIOHKAMH);
uuieM BuptyanbHoi peaabHoctd HTC Vive unmn ViveProFullKit — 1 mit.;
JUYHBIE MOOWIIbHBIE YCTpPOWCTBA OOYYarOIIMXCS W/WIM HACTaBHHKA C
orepaioHHoil cucreMoil Android;
MPE3EHTAIIMOHHOE 000PYI0BAHNE C BO3MOXKHOCTHIO TIOJIKITIOUCHHS K KOMITBIOTEPY
— 1 KOMILIIEKT;
GbaumuapT ¢ KOMILJIEKTOM JIUCTOB/MapKepHas J0CKa, COOTBETCTBYIOIIMHI HaOOP
MUCHbMEHHBIX MTPUHAIIEKHOCTEH — | 1mIT.;
enuHas cetb Wi-Fi.

IIporpamMmmHoe o0ecnieyeHue:

— o¢uCHOE TPOrpaMMHOE 00ECTICUCHHE;
— TIporpammHoe obecrieueHue A TpéxmepHoro MojenupoBanus (AutodeskFusion
360; Autodesk 3ds Max/Blender 3D/Maya);
— IporpamMMmHas cpeja i pa3paboTKU NPUIOKEHHUH C BUPTYaIbHOMN U IOTIOJTHEHHON
peanbHOCTBIO (Unity 3D/UnrealEngine);
— rpaduyeckuii peakTop Ha BEIOOp HaCTaBHHKA.
PacxonHble MaTepuansl:
Oymara A4 niis pucoBaHUs U pacniedaTku — MUHUMYM | ymakoBka 200 J1uCTOB;
Oymara A3 11 pucoBaHUS — MHUHUMYM I10 3 JIUCTA HA OJTHOTO 00YyJaroIerocs;

Ha0Op MPOCTHIX KapaHAalIel — IO KOJIMYECTBY 00yUaromuxcs;



Ha0Op YEPHBIX MAPUKOBBIX PYyYEK — IO KOJIMYECTBY 00YUaIOIINXCS;
kneit [IBA — 2 mir.;

KJIeH-KapaHJIall — 10 KOJUYECTBY 00yUJaroNuXcs;

CKOTY MPO3paYyHbIi/MaTOBBIA — 2 IIT.;

CKOTY JIBYCTOPOHHUHN — 2 MIT.;

KapTOH/TOPpoKapToH iss MaketupoBaHus — 1200*800 MM, mo OJHOMY JHCTYy Ha IBYX
00yJarouxcs;

HOK MaKETHBIM — [0 KOJMYECTBY 00yYarOIINXCS;

JIE3BUS JIJId HOKa CMEHHBIE 18 MM — 2 mmT.;

HOXKHUIIBI — IO KOJMYECTBY 00yUYaIONINXCS;

KOBPUK JIJIsI PE3KH KaPTOHA — I10 KOJMYECTBY 00YUaIOIINXCS;

JUH3BI 25 MM WiH 34 MM — KOMIUIEKT, [10 KOJIMYECTBY 00 yUaroUIXcs;

nmonoaauTeabHo — PLA-mnactuk 1,75 REC HecKONBKHUX I[BETOB.
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IlepeuyeHb pekoOMeHAyeMbIX HCTOYHHKOB
Mapuna Pakosa u ap.: Yunmcs mesenuts Mo3ramu; @HOPO 2019; 142 ¢
[Hnapranka no au3aiiH meinuieHuto; @PHOPO 2019; 25 ¢
HInapranka no pepaexcun; PHDOPO 2019; 13 ¢
Kysuernosa 1. A.: Pazpaborka VR/AR npunoxennii; DHOPO 2019; 20 ¢
Anpuan loneccu «Kak crath nu3aitHepoM, HE IPOJAaB AyITy AbsiBOY» / [Tutep
Anan Kynep «O06 unrepdetrice. OCHOBBI MPOSKTUPOBAHUS B3aUMOICHCTBUS
Jbxed Packun «MHTepdeiic: HOBble HampaBiieHUs B NPOEKTUPOBAHMHM KOMIIBIOTEPHBIX
CHCTEM»
Kanna Jlunrka, Tum Orwisu «Jlymail kak pauzaiiHep. Jlu3aliH-MbIIUIEHHE Ui
MeHeKepoBy / Mann, MiBanoB u ®epbep
Maiixn [Ixanna «Coxru cBoe noprdomnmo! To, uemy He ydaT B AU3aWHEPCKUX IIKOIAX» /
IIntep
®un Knusep «HYemy Bac He HayuaT B Au3aiiH-mkoney» / Punon Kinaccuk
BjarkiHallgrimsson «Prototyping and Modelmaking for Product Design (Portfolio Skills)»
/ Paperback 2012
Jennifer Hudson «Process 2nd Edition: 50 Product Designs from Concept to Manufacture»
Jim Lesko «Industrial Design: Materials and Manufacturing Guide»
Kevin Henry «Drawing for Product Designers (Portfolio Skills: Product Design)» /
Paperback 2012
KoosEissen, RoselienSteur «Sketching: Drawing Techniques for Product Designers» /
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 pa3paboTyurKa. MoGuiibHbIE
myJabTUIIaTGopMenHble urpbl; [utep 2018; 304 ¢
Kpuc Aunepcon: TED TALKS. CnoBa mensitoT mup. [lepBoe oduiinanbHOE pyKOBOJICTBO
1o myOIMYHbBIM BeICTyIUIeHUsIM; Bom6opa 2019; 288 ¢
OnuBep Kemmnkenc: J{uzaliH-Mpinuienue. Bee muHcTpymMeHTHl B oHOM KHHUTE; bomOopa
2019; 224 c.
Tomuu, Purnu, boprBuk: Ilpunymaii. Cnenaii. Crnomaii. [loBropu. HactonbHas kHura
npuEéMOB U MHCTPYMEHTOB Au3aiiH-MblnuieHus; Mann, BanoB u ®epbep 2019; 208 ¢
Cepreii JlapkoBuu: Unity Ha npaktuke. Co3naem 3D-urpsl u 3D-mupser; Hayka u TexHuka
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 c
Jlxo3ed Xoxkunr: Unity B peiictBuu. Mynbruruiaropmennas pazpadborka Ha C#; [Tutep
2018; 352 ¢
Anan Toph: OcnoBsl anumanuu B Unity; JIMK-tipecc 2019; 176 ¢


http://www.ozon.ru/person/31288915/
http://www.ozon.ru/person/30061607/
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http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Martin+Thompson&search-alias=books&field-author=Martin+Thompson&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Susan+Weinschenk&search-alias=books&field-author=Susan+Weinschenk&sort=relevancerank

30.
31.

32.

33.

34.
35.

36.

37.
38.

39.

40.

41.

42.

43.
44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Ixepemu bora: Unity u C#. I'eiimaeB ot uaeu ao peanmsaiuu; [Tutep 2019; 928 ¢
Xenen Ilamarnannuc: JlononHeHHas peanbHOCTh. Bce, 4TO BBl XOTENM Yy3HATH O
TexHosoruu Oymymiero; bombopa 2019; 288 ¢

Muxann Mapos: 3ds max. PeanbHas anumarys u BUpTyaibHas peatbHOCTh; [lutep 2005;
415c

Hmutpuii 3unoBbeB: OcHoBBI npoekTupoBanus B AutodeskInventor 2016; JIMK-mipecc
2017; 256 ¢

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

Pun, Kpuren, Banaesana: Autodesk Revit Architecture. Hauanbubriii kypc. OduimaabHbIi
yuebHnsIii kype Autodesk; JIMK-nipecc 2017; 328 ¢

[Mpatuk/xomu: HckyccTBeHHbIM HMHTENIeKT ¢ mnpumepamu Ha Python. Cosnanue
IPUIOKEHUN UCKYCCTBEHHOI 0 MHTeIU1eKkTa; Buibsamc 2019; 448 ¢

Maiixn Bpaittman: SketchUp ms apxutexropos; JIMK-nipecc 2020; 602 ¢

Jxedpd Cazepnena: Scrum. PeBoMONMOHHBIN METOJA YIpaBieHHUS HpoeKkTaMu; MaHH,
NBanoB u @epbdep 2019; 272 ¢

Kykcon, laymunrcok, Kpammep: Paspaborka urp na UnrealEngine 4 3a 24 wyaca;
bom6opa 2019; 528 ¢

Hoxeitmu JleBu: UX-cTparerus. Yero XoTsT 1mosib30BaTeNH U Kak UM 3To 1ath; [Tutep 2017,
304 c

['punbepr, bakcron, Kapnenmiin: UX-au3aiin. nes - ackus — Boriomenue; [ lutep 2014;
272 ¢

Hmutpuii XBopoctoB: 3D StudioMax + VRay. IlpoektupoBanue nu3aiiHa cpemsl.
VYuebHoe nocooue; MHOPA-M 2019; 270 ¢

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

Omnbra Mumnosckast: 3Ds Max 2018 u 2019. /Iu3aitn uHTEphEpOB M 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: Hudpossie a¢pdextsr B Maya. Coznanue u anumanusi; JIMK-npecc 2019;
360 c

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

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

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

HoBoctHoO mopTan 0 HOBUHKAaX MHAYCTPUM TEXHOJOTHWW JOMOJHEHHOW U BUPTYAJIbHOU
peanbHOCTH.

http://bevirtual.ru/

HoBocTHO# mopTall 0 HOBUHKAX MHAYCTPUU TEXHOJIOTHI BUPTYaIbHON PeaibHOCTH
https://vrgeek.ru/

HoBocTtHOI mopTan O TEXHOJOTHSX BUPTYaJbHOM W JIONOJHEHHOW PEATbHOCTH C
(dbopymoM, KaTanoroM KomnaHuii 1 urp. MTHTepBbIO U SKCKIIIO3UBHBIE MaTEpUaIb


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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http://www.virtualreality24.ru/

HoBocTHO mopTtasl 0 HOBHHKaX MHIYCTPUHM TEXHOJOTMM BHUPTYAJIbHOW DPEAIBHOCTH,
pa3OUTHI Ha KATEropuu

https://habr.com

HosocTHoii noprain, noceameHssi [T-nHyCcTpUy 1 HHTEpHET YKOHOMHUKE.
https://hi-news.ru/tag/virtualnaya-realnost

HoBoctnoit noptan, nocesuienubii IT-unaycrpun. EcTh pa3nien ¢ HOBOCTSIMU TEXHOJIOTUI
BHUPTYaJIbHOU PEAIILHOCTU

http://3d-vr.ru/

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

HoBocTHOI nopran 0 HOBUHKAaxX MHAYCTPUM TEXHOJOTHH JONOJHEHHOW M BUPTYaJIbHOMU
pEaIbHOCTH € IoJIpa3ziesiaMu U OpyMOM.

http://www.vrability.ru/

Poccuiickuit poexT, UCIIONIB3YIOIIHUN BUPTYAIbHYIO PEATIBHOCTD ISl MOTUBALIMU JIFOAEHN C
MHBINHOCTBIO K 0OJIbILIEH aKTUBHOCTH B PEAIbHOM KHU3HHU.

https://hightech.fm

HoBocTHOM nmopTan 0 HayKe U pa3IM4HbIX TEXHOJIOTHUX,

http://www.vrfavs.com/

Karaior pasimnunbix VR pecypcoB 1 KOMIIaHUM Ha aHTIIMKACKOM SI3bIKE
https://www.behance.net/

[TopTan, B KOTOPOM COOpaHO MHOXECTBO Pa3IMYHBIX JU3AIH-TIPOEKTOB
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https://www.behance.net/

