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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.

UYepe3 3HAKOMCTBO C TEXHOJOTMSMHU CO3JaHHMS COOCTBEHHBIX YCTPOMCTB M pa3pabOTKU
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.

Ieanb nmporpaMmmel: hopmupoBanre yHUKaIbHBIX Hard- u Soft-komnereniuii mo padore
¢ VR/AR-TexHoiorusIMu 4epe3 UCIOIb30BaHNE KEHC-TEXHOIOTHA.

3agauyu nporpaMmsi:

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

JIOTIOJTHEHHOM PeaIbHOCTH: KITIOUEBbIE OCOOCHHOCTH TEXHOJIOTHM U MX pazIudusi MEXIy

coboif, maHopamHOe ()OTO M BHIEO, TPEKHUHT pealbHBIX OO0BEKTOB, HHTEp(eiic,

MOJIMT'OHAJIBHOC MOACIIMPOBAHUC,



copMUpOBaTE HABBIKM  BBIIOJHEHHUS TEXHOJIOTMYECKON IIETIOYKH  pa3paboOTKH
OPUIOKEHUH JUII MOOWJIBHBIX YCTPOWCTB W/WJIM TEPCOHAIBHBIX KOMITBIOTEPOB C
UCTIOJIb30BAHUEM CIIEIIHMATIBHBIX TPOrPAMMHBIX CpPe;

copMupoBath 6a30BbIe HABBIKM PA0OTHI B MPOTpaMMax Uil pa3paboTKK MPHUII0KEHHH ¢
BUPTYAJILHOU M JJONOJHEHHOH PEealbHOCTHIO;

chopmupoBarh 0a30oBble HaBBIKM pabOTBl B MporpamMmax [uis TPEXMEPHOTO
MOJICITUPOBAHHS;

HAay4YUTh UCIIOJIL30BATh U aJIAIITUPOBATH TPEXMEPHBIC MOEITH, HAXOAAIINECS B OTKPHITOM
JOCTYIIe, JUIS 33/1a4 Keiica;

chopmupoBaTh 0a30BbIE HaBBIKA PabOTHI B MpOrpamMmax i pa3padOTKU rpaduuecKux
uHTEp(PENCcoB;

NPUBUTH HABBIKM MPOEKTHOH ESATEIBHOCTH, B TOM YHCIIE UCIIOJIb30BaHNE HHCTPYMEHTOB

IJIaHUPOBAHMA.

Pazsusarowue:

Ha MTPOTSDKEHUH BCeX 3aHATUH (hopmupoBaTh 4K-KoMIeTeHITNY (KPUTHYECKOE MBIIIUICHHUE,
KpeaTHBHOE MBINIJICHHE, KOMMYHUKAIIHS, KOOTIepaIus);

CIocoOCTBOBAThH PACHIMPEHUIO CIOBAPHOTO 3a11aca;

CIIOCOOCTBOBAaTh  PAa3BUTHIO  TAMSTH, BHHMAHHS, TEXHUYECKOTO  MBIIUICHUS,
M300pETaTeNIbHOCTH;

CIocOOCTBOBATH PA3BUTHUIO ATOPUTMUYECKOTO MBIIIITICHHS;

Croco6cTBOBaTH (HOPMUPOBAHHIO HHTEPECA K TEXHUUECKUM 3HAHUSM;

Croco0CTBOBaTh (DOPMHUPOBAHUIO YMEHHS TMPAKTUYCCKOTO MPUMEHEHUS TOTyYSCHHBIX
3HAHHI;

chopMupoBaTh yMeHHE (POPMYITHPOBATH, APTYMEHTUPOBATH U OTCTAaUBATh CBOE MHEHHE,

C(I)OpMI/IpOBaTL YMCHHC BBICTYIIATh l'Iy'6J'II/IlIHO C JOKJIIagaMH, MPE3CHTAIUAMUA U T. II.

Bocnumamenvnuwie:.

BOCITUTHIBATh AaKKYPATHOCTh W JUCITUTUTMHUPOBAHHOCTD MPH BHITIOJHEHUN PAaOOTHI;
Croco6cTBOBATH (POPMHUPOBAHUIO MOJIOKUTETHHOM MOTHBAIIUH K TPYJOBOM JIEATEIHHOCTH;
CrocoOCcTBOBaTh (POPMUPOBAHUIO OMBITA COBMECTHOTO M WHAMBHUAYAJILHOTO TBOPYECTBA
MIPH BBITIOJTHEHWW KOMaH/THBIX 3a/IaHH;

BOCIHTHIBAThH TPYAOIIO0HE, yBaXKEHUE K TPYAY;

(dbopMUPOBATH YYBCTBO KOJIJICKTUBUA3MA U B3aMMOIIOMOIIIH;

BOCIIUTHIBATh YYBCTBO MMAaTPUOTH3MA, T'PaKIaHCTBEHHOCTHU, TOPJIOCTH 3a JIOCTHUKEHUS

otedyecTBeHHON U T-oTpacnu.



IIporuo3upyempie pe3yJabTaThbl U CIIOCOOBI X MPOBEPKH

JINYHOCTHBIE pe3yJbTaThl:

KPUTUYECKOE OTHOLICHUE K HH(POPMAIUK U N30UPATEIbHOCTD €€ BOCIPUSATHS;
OCMBICJICHHE MOTHBOB CBOMX JI€HCTBUH NP BBINOJIHEHNUHN 33JaHUM;

pasBUTHE JTHOO03HATEIBLHOCTH, COOOPA3UTEIBLHOCTH IPH BBIIOIHEHUH Pa3HOOOpPa3HbIX
3aJjaHIi TPOOJIEMHOTO U ABPUCTHYECKOTO XapaKTepa;

pa3BUTHE  BHUMATEIBHOCTH,  HACTOWYMBOCTH,  LEICYCTPEMIIEHHOCTH,  YMEHUs
IIPEO0JIEBATh TPYIHOCTH;

pa3sBUTHE CaMOCTOSTENBHOCTU CYKIEHUH, HE3aBUCUMOCTH M HECTaHIApTHOCTH
MBIIJICHNUS;

OCBOEHHUE COLIMAJIbHBIX HOPM, MPaBUJ MOBEJACHUS, pojiell U GOopM COLMaNbHON KU3HU B
rpymnmnax 1 cooOliecTBax;

(dopMHpOBaHHE KOMMYHMKATHBHOM KOMIIETEHTHOCTH B OOIIEHHWU M COTPYIHHYECTBE C

JIPYTUMH 00YyJatOITIMHCS.

MeTanpenMeTHMe pe3yJjbTaThbl:

PeZVﬂﬂmu6Hbl€ YHUBEpCAajilbHble V'{€6Hbl€ oeticmeus.

yMEHUE NIPUHUMATh U COXPaHATh YUEOHYIO 3a1a4y;

YMEHHME IJIaHUPOBATh MOCIEI0BATENbHOCTD 1Iar0B AJITOPUTMA JIJIsl TOCTHXKEHUS LENH;
YMEHHE CTaBUTh LeNb (CO3JaHle TBOPUECKON paboThl), MIIAHUPOBATh TOCTUKEHUE 3TOM
LENH;

YMEHHE OCYLIECTBIIATH HTOTOBBIA U MOIIATOBBIM KOHTPOJIb 10 PE3YIBbTATY;

CIIOCOOHOCTH a/IEKBaTHO BOCIPUHUMATh OLIEHKY HACTAaBHUKA U JIPYTUX O0yUYaIOLIUXCS;
YMEHHE pa3inyaTh Coco0 U pe3yiabTaT JeiCTBUS;

YMEHHME BHOCUTh KOPPEKTHUBBI B JEHCTBHUS B Cllydyae PACXOKICHUS pe3ysIbTaTa PELICHUS
3aJauu Ha OCHOBE €€ OLIEHKHU M yuéTa XapakTepa CAeJaHHbIX OIIMOOK;

YMEHHE B COTPYIHUYECTBE CTAaBUTh HOBBIEC yUEOHbIE 3a/]auu;

CIIOCOOHOCTH MPOSBIATH M03HABATEIbHYIO HHUIIMATUBY B yU€OHOM COTPY/IHUYECTBE;
YMEHHUE OCBaWBaTh CHOCOOBI pelieHus Mpo0iIeM TBOPUYECKOIO XapakTepa B JKU3HEHHBIX
CUTYaLUsX;

YMEHHE OLIEHUBATh IMOJIYYAIOIIUNWCS TBOPUYECKUM MPOAYKT U COOTHOCUTH €ro ¢
M3HAYAJIbHBIM 3aMbICIIOM, BBINOJIHSATH [0 HEOOXOIMMOCTH KOPPEKLIMU JHOO MPOIyKTa,

100 3aMbICIIa.

Ilo3nasamenvHble YHUBEDCAIbHbBIE V'-l€6Hbl€ oeticmeusi.

YMEHHUE OCYIIECTBIATh TMOUCK WHPOPMAIUU B WHIWBUAYATBHBIX WH(POPMAIMOHHBIX
apxmBax oOywaromerocs, WH(QOPMAIMOHHON cpefe 00pa30oBaTEIBLHOTO YUPEIKICHUS,

dbeneparbHBIX XpaHWIUIIAX HH()OPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;



— YMEHHME HCIIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
JUISl pEIIEHNs KOMMYHUKAaTUBHBIX, [I03HABATEIbHBIX U TBOPUYECKUX 3a/1a4;

— yYMEHHE OPHEHTHUPOBATHCSI B PA3HOOOPA3HU CIIOCOOOB PELICHHS 33/a4;

— YMEHME OCYUIECTBIATh aHAIU3 OOBEKTOB C BBIIEICHHUEM CYLIECTBEHHBIX U
HECYILECTBEHHBIX IPU3HAKOB,;

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

— YMEHHE CTPOHTH JIOTHUECKHE PacCCyXJeHUs B (opMe CBS3UM MPOCTHIX CYKACHUH 00
00BEKTE;

— YMEHHE yCTaHaBJIMBaTh aHAJIOTUH, IPUUYUHHO-CIIE/ICTBEHHBIE CBS3H;

— YMEHHUE MOJEINPOBaTh, IPEOOPa30BbIBATH OOBEKT U3 UYBCTBEHHON (POPMBI B MOJIENb, T/IE
BBIJICJIEHBI CYIIECTBEHHBIE XapaKTEPUCTUKH OO0BEKTa (MPOCTPaHCTBEHHO-Tpaduyeckas
WY 3HAaKOBO-CUMBOJIMYECKasl);

— YMEHME CUHTE3UpOBaTh, COCTABJIATH 1I€JI0€ W3 YacTed, B TOM YHUCIIE CAMOCTOSTEIbHO
JIOCTpanBaTh C BOCIIOJHEHUEM HEJOCTAIOIIUX KOMIIOHEHTOB.

Kommynuxamuensie ynusepcaivhbie VH€5Hbl€ oeticmeus.

— yMEHHE apryMEHTHPOBATh CBOIO TOYKY 3pEHHS Ha BHIOOp OCHOBAHHMU M KPUTEPHEB IPHU
BBIJICJIEHUH NTPU3HAKOB, CPABHEHUU U KJIaCCU(PHUKAIIMU O0BEKTOB;

— yYMEHHE BBICITYIIMBATh COOECEIHNKA U BECTH JAHAJIOT;

— CIOCOOHOCTHh TMpPU3HABaTh BO3MOKHOCTH CYIIECTBOBAHHUS PA3IMYHBIX TOYEK 3PEHUS H
IPaBO KaKJ0r'0 UMETh CBOIO;

— YMEHME IUJJaHMPOBaTh Yy4eOHOE COTPYAHMYECTBO C HACTaBHUKOM W JIPYTHMH
00yJarOMUMUCS: ONPEACIATh HeIH, PYHKIINN YIaCTHUKOB, CIOCOOBI B3aMMOICHCTBHS;

— YMEHHE OCYIIECTBIISATh TIOCTAHOBKY BOTIPOCOB: MHUIIMATHBHOE COTPYTHHUYECTBO B TIOMCKE
u cOope nHpopMmaIuu;

— YMEHME pa3pemaTth KOH(DIUKTHL: BbISABICHUE, WIACHTU(UKAIMSA NPOOIEMbl, MOUCK U
OIIEHKa AJIbTEPHATHBHBIX CIIOCOOOB pa3pemieHus KOHPINKTA, PUHITAE PEIICHUS U €To
peanuzarys;

— yYMEHHE C JOCTaTOYHOM MOJHOTON M TOYHOCTHIO BBIPAXKaTh CBOM MBICIH B COOTBETCTBHUH C
3aJa4aMi U yCJIOBUSMU KOMMYHHKAIINU;

— BJaJIeHUE MOHOJIOTMYECKOHN U TUATIOrMuecKoi popMamMu pedH.

IIpenmeTHble pe3yabTaThl
B pesynbrare ocBoeHUS MPOrpaMMBbl 00yUYarOIIUECs TOJKHbI
3Hamb:
— KJIFOYEeBBIE OCOOCHHOCTH TEXHOJIOTHI BUPTYAIHHOW U IOTIOJIHEHHON PEaIbHOCTH;

— TPUHIHUIIB paOOTHI MPUIIOKEHUHN C BUPTYaJTbHON U JTOTIOJTHEHHONW PEaTbHOCTHIO;



— IepeueHb COBPEMEHHBIX YCTPOMICTB, UCIONb3YEMBbIX JUIsl pabOThl ¢ TEXHOIOTUAMH, U UX
IIpEIHA3HAYECHUE;

— OCHOBHOM (DyHKIIMOHAJI IPOTPAMM JJIsl TPEXMEPHOTO MOJICIIUPOBAHUS;

— TMPUHLMIIBL M CHOCOOBI pa3pabOTKM NPUIOKEHUH € BHUPTYaJIbHOM M JIONOJIHEHHOW
PEAIbHOCTBIO;

— OCHOBHOM (p)yHKIIMOHAJT IPOTPAMMHBIX Cpe 7S pPa3pabOTKH MPUIIOKEHUHN C BUPTYyaIbHOU
Y JJONIOJIHEHHOMN PEAIbHOCTHIO;

— 0CcOOEHHOCTH pa3paboTKH rpaduueckux HHTEp(HEHcoB.

— HacTpauBaTh U 3aIlyCKaTh IIUIEM BUPTYAIbHON PEATIbHOCTH;

— YCTaHaBJIMBAaTh U TECTHUPOBATH NMPUII0KEHUS BUPTYaJIbHOU PEAIbHOCTH;

—  CaMOCTOSITENILHO COOMpATh OYKU BUPTYAIbHON peaibHOCTH;

— (dopMyIupoBaTh 3a/1a4y Ha MIPOEKTUPOBAHNE UCXOSI U3 BBIABICHHOM MPOOIEMBI;

— YMETh NOJIb30BAaThCA PAa3IMYHBIMU METOJAMH I'€HEPALIUU UJIEH;

—  BBINOJIHATH IPUMHUTUBHBIE ONIEPALIMM B IIPOTpaMmMax JJisi TPEXMEPHOTO MOJCIMPOBAHUS,

— BBINIOJIHATH TPUMUTUBHBIE OINEpallid B TPOTPAMMHBIX Cpeaax i pa3paboTKu
MIPUIIOKEHUN C BUPTYaJIbHOM U JIOTIOJHEHHOW PEajibHOCTHIO;

— KOMMWIMPOBATh TMPUIIOKEHHE JUIsi MOOWJIBHBIX YCTPOWCTB WM TEPCOHAIBHBIX
KOMIIBIOTEPOB U Pa3MeIIaTh €ro /il CKAYMBAHUS MOJIb30BATEISIMU;

— paspabatbiBaTh rpadudeckuii uatepdeiic (UX/UI);

— pa3pabaTbiBaTh BCE HEOOXOAMMBIE IpaduuecKkrue M BHIECOMATEpPHAIbI JUIsl MPEe3eHTAINH
MPOEKTA;

— IPEACTaBIATh CBOM IPOEKT.

enaoems.

— OCHOBHOW TEpMHUHOJIOTHEH B O00JACTH TEXHOJOTHH BUPTYaJbHOM U JOIMOJHEHHOM
pEaIbHOCTH;

— 0a30BBIMU HaBBIKAMH TPEXMEPHOTO MOJICTUPOBAHUS;

— 0a30BbIMH HaBBIKAMH pa3pabOTKU TPHUIOKEHUH C BHUPTYyadbHOM U JOMOJIHEHHOU
PEaIbHOCTHIO;

— 3HAHWSAMU 110 TIPUHIUIAM pPabOTBI M OCOOEHHOCTSIM YCTPOWCTB BHUPTYaJIbHOU |

JIOTIOJTHEHHOM PEAIbHOCTH.

®opMbI IOIBE/ICHUS] HTOI0B pPeajin3anuu 001meodpa3oBaTe/IbHOM NPOrPaMMBbl
ITonBeeHNE UTOTOB PEATM3YETCS B paMKax 3allMThI pe3yibTaToB BeinoinHeHUs Keiica 1 u

Keiica 2.



@®opMbI IEMOHCTPALIUM Pe3yJIbTATOB 00yUeHUs
[IpencraBienue pe3ynbTaToB 00pa30BaTEIBHON NS TEIBLHOCTH MPOUAET B popMe myOInIHOM
MMpE3CHTaIN peI_HCHI/Iﬁ KeicoB KOMaHJaMHU U MOCJICAYIOIMUX OTBETOB BBICTYIIAOIUX HA BOIIPOCHI

HaCTaBHUKA U APYIr'UX KOMaH/I.

q)OpMBI AUATHOCTUKHU pPE3yJ/IbTATOB oﬁyqem/m

Becena, TectupoBanue, orpoc.

CoaepixaHue nporpamMmsl Kypca

[Tporpamma mpesmnosaraet MOCTENEHHOE PACIIUPEHUE 3HAHUM U UX YIIIyOJIeHHE, a TaKXKe
npuoOpeTeHue yMEHH B O0O0JACTH MPOEKTUPOBAHMS, KOHCTPYMPOBAHHUS W H3TOTOBIICHUS
TBOPYECKOTO MPOAYKTA.

B ocHoBe o0Opa3oBaTensHOT0O mpolecca JIeKHUT MPOeKTHBIM moaxoa. OcHoBHas (Gopma
MO/Jauu TEOPUHU — WHTEPAKTUBHBIC JICKIIMH U TOIIAroBhIe MacTep-Kiacchl B rpymmax g0 10-15
yenoBek. [IpakTudyeckue 3a1anusl IIIaHUPYETCS BHIMOJIHATH KaK HHAUBUAYAJIBHO U B Iapax, Tak U
B MaJibIX TpYMIax. 3aHATUS MPOBOJATCS B BHJE Oecell, CEMUHAPOB, JEKIUI: A HArJIATHOCTU
M0JIaBaeMOr0 MaTepuaia HCIOJIb3yeTCs pa3IMYHbIl  MyIbTUMEAMMHBIA MaTepuan —

MNpEe3CHTalU, BUACOPOJIMKHU, IIPUIIOKCHHUA TIP.



TeMaTnuyeckoe NIAHMPOBaAHUE

Ne Bcero
n/n Pa3zgesbl nporpaMMbl y4eOHOT0 Kypca 4acoB
Oo0pa3oBaTtesibHasi 4YacTh

Keiic 1.
IIpoexTupyem uaeaibHoe VR-ycrpoiicTBo
bnok 1. Ketic 1.1 15
Coopka coocmeennou VR-eaprnumypul

1| 3makomctBo ¢ VR/AR-TexHOMOTMSMHM Ha WHTEPAKTUBHOW BBOJIHOM 1
JEKIUH
TecTupoBaHue ycTpoiCcTBa, yCTAaHOBKA IPUIIOKEHUM, aHAIN3 IIPUHLUIIOB 1
paloThl, BBISIBIIEHHE KITIOYEBBIX XapaKTEePUCTHK
N3ydenne npuHIMNIoB padoTsl VR-KOHTpOLIEpOB. 1
BbisiBieHHe NpUHIMIIOB PabOTHl LUIEMa BUPTYaJbHOM pPEalbHOCTH,
MIOUCK, aHalU3 M CTPyKTypupoBaHue HHpopmanuu o japyrux VR-
YCTpOMCTBAX
ITonck He0OXOAUMBIX €XeM M CHOCO00B Il COOPKHM YCTPOMCTB. 1
BeiObop Marepuana M KOHCTPYKIMHM JJs1 COOCTBEHHOM TapHUTYPHI,
MOJITOTOBKA K COOpKe yCTPOHCTBa
YepTexk coOCTBEHHON TapHUTYPHI 2
COopka coOCTBEHHOI rapHUTYPBI, BbIpe3aHNE HEOOXOAUMBIX JeTalleH, 2
Jlu3aiiH ycTponcTBa 1
TectupoBanue u 10paboTKa MPOTOTUIIA 2




Paborta ¢ kapToil MOJIB30BaTENBCKOrO OIBITA: BBIABICHHE NpPOOJIEM, C
KOTOPBIMM MOYKHO CTOJIKHYTBCSI IIPH MCIIOJIb30BaHMM VR-TE€XHOIOIH.
@doKycupoBKa Ha OJHOW W3 HHUX. AH&IN3 M OLEHKA CYLIECTBYIOIIHUX
peeHuii mpodIeMBl.

I'enepanus uneit i pemenus 3tux npodieM. OnucaHue HECKOIbKUX
uel, 3Kkcupecc-3cKu3bl. MUHU-TIpE3EHTAlMM UAEH U BBIOOp JIydlINX B
popaboTKy

N3ydyeHne TNOHATUSA «IIEPCIEKTHBA», OKPYKHOCTH B IEPCIEKTUBE,
LITPUXOBKH, CBETOTEHH, 1a1AI0ILEN TEHU

N3ydenue cBeToTeHU U Majarolieil Tenu Ha nmpumepe ¢uryp. Ilocrpoenue
OBICTPOTO 3cKu3a (GUTYPHI B IEPCIIEKTUBE, NIepeaada 00bEMa ¢ TOMOIIBIO
Kapanjaama. TexHuKa pucoBaHUSI MapKepaMu

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

17

OcBoenune HaBBIKOB pa0boThI B [10 11t Tp€XMEpHOTo MpoeKTUPOBaHUS (Ha
BeI00p — Rhinoceros 3D, Autodesk Fusion 360)

3D-monenupoBaHue pa3pabaTbIBAEMOro yCTPOHCTBA

®doropeanmctrunas Buzyanuzamnus  3D-momemn. Pengep (KeyShot,
Autodesk Vred)

[ToaroroBka rpaduueckux MaTepuaioB i Tpe3eHTauu mpoekta (hoTto,
BUJE0, nHporpaduka). OcBoeHUE HABBIKOB BEPCTKHU MPE3EHTALUN

[IpencraBnenune npoekToB nepen ApyrumMu odoydaromumucs. [Tyonnanas
MPE3EHTALMS U 3aIUTa IPOEKTOB

Keiic 2. Pazpadorka VR/AR-npunoxenus

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

17

BBonHass uWHTEpakTHBHAs JIEKLUSA [0 TEXHOJIOTUSM JOINOIHEHHOW U
CMELIaHHOM peaIbHOCTH.




TectupoBanue  cymecTByromux  AR-mpunoxkeHuid, omnpeneneHue
MPUHIIUIIOB Pa0OTHI TEXHOJIOTUH.

WHCTpyMEHTBI 1715 CO3JaHUs IPUII0KEHUI 1
Wutepodeiic 3D-penakropa 1iist co3panus noauronanbHoit 3D-monenu (Ha 1
ycmotpenue nenarora — Blender 3D, 3Ds Max u ap.)
Pabora B 3D-penakrope: pa3dop ¢yHKmHOHaNA U OTpabOTKa 0a30BBIX 5
HaBBIKOB

O0630p u pabota ¢ OECIIaATHBIMH PEIO3UTOPUSMHU IMOTUTOHAIBHBIX 3D- 2

Mozenen

®yukuuonan miardopm s pazpadorku VR/AR-npuioxeHnit 1
[Tnardopmbl pa3paboOTKH: CO3AaHNE AITOPUTMOB IPUIOKEHUS 4
BersBrienue kiroueBbIx TpeboBanuit k pazpaborke GUI — rpaduueckux 1
uHTepQEcOB MPUIIOKEHUI
bnok 4. 2.2. Pazpabomka cob6cmeeHn020 NPUNONCeHUs ¢ OONOIHEHHOU 17
PeanbHOCmyvio (Mo JHcenanuo KoManovl — C GUPMYanibHOU peanbHOCMbIO)
BrisiBneHune noibp30BaTeNbCKON MPOOJIEMBI, KOTOPYIO CIIOCOOHO PEIINTh 2
MIPUIIOKCHHE
Jlenenre Ha KOMaHIbl, TPEABAPUTEIIBHOE PACIPEICIICHUE POJICH 1
[IpennpoekTHOE UCCIEAOBAHUE 1
Pacnipenenenue poneit B kKoMaHjie, ONpeaeieHue e U 3a7ad padoThl 1
KaXXJI0TO
PazpaGoTka creHapuss NpPUIOKEHUSA: MEXaHMKAa B3aUMOJIEHCTBHS, 1
(hyHKIIMOHAJ, MPUMEPHBIN BU HHTEpdeiica
Pazpaborka VR/AR-nipunoxeHus B COOTBETCTBUH CO CLIEHApUEM 6




CO6op 0OpaTHOM CBSI3W OT MOTEHIUATBHBIX MTOIH30BATEICH TMPUITIOKCHUS 1

JlopaboTKa TMPUIIOKEHUS, YYUTHIBAs OOpPaTHYIO CBS3b IOJb30Baress. B 2
3aBHCUMOCTH OT POJIM B KOMaHie: TIOJIrOTOBKA TPa@HUECKUX MaTepPHaIOB
JUTsl Tipe3eHTauu npoekta (poro, Buaeo, nadorpaduka).

[IpencraBienue NpoekToB nepea ApyruMu odydaromumucs. [lyonnunas 2
Mpe3eHTAlMsl U 3alUTa IPOEKTOB

Bcero uacos 68

CoaepixkaHue TeM NPOrpaMMbl

Keiic 1. IIpoexktupyem ngeanbnoe VR-ycTpoiicTBo

B pamkax mepBoro keiica, cocrosimiero u3 Habopa MuHH-KeiicoB (34 4.), yuamimecs
HCCIEAYIOT CYIIECTBYIOIINE MOJEIH YCTPOUCTB BUPTYAIbHOW PEAIbBHOCTH, BBISBISIOT KIIFOUEBBIE
nmapameTpbl, a 3aTeM BBITIOJHIIOT MPOEKTHYIO 3a7ady — KOHCTPYHUPYIOT coOcTtBeHHoe VR-
ycTpoiictBo. Jletn wuccnenytor VR-koHTposiepsl U 0000IIa0OT BO3MOXHBIE TPUHITUTIBI
YIpaBJICHUA CUCTCMaMH BI/IpTyaJ'[BHOI\/JI PCAITBHOCTH. CpaBHI/IBaIOT Pa3JIMYHBIC TUIIBI YIIPABJICHUA
U JIETIAIOT BBIBOJBI O TOM, YTO HEOOXOIMMO JUIsl «0OMaHa» Mo3ra U MOTPYy>KEHUs B APYro Mup.

Jletu cMoryT cobpaTh COOCTBEHHYIO MOJENb VR-TapHUTYpPHI: CIIPOEKTHPOBATh, COOpaTh
HY)KHBIE DJIEMEHTBI, a 3aTeM IPOTECTUPOBATH CAMOCTOSATENBHO pa3paboTaHHOE YCTPOMCTBO.
Janee oOydaromuecs OSCKH3UPYIOT U MOAETUPYIOT VR-ycTpoilcTBO, ¢ yCTpaHEHHBIMU
HEJIOCTATKaMU, BBISIBIEHHBIMU B X0/1€ MOJIb30BATEIBCKOIO TECTUPOBAHUSI.

Keiic 2. PazpabarsiBaem VR/AR-npuio:xkenuns

[Tocne ¢dopmupoBaHUS OCHOBHBIX TOHSTHUI BUPTYaJIbHOM pEalbHOCTH, IOJIYYEHUU
HaBBIKOB paboThl ¢ VR-obopynoBanueM Bo BTOpoM Keiice (34 u) ydwamumecss mnepexolsiT K
PAcCMOTPEHUIO TOHATUN JOMOJIHEHHOW M CMEIIaHHON peallbHOCTH, pa30MparoT MX OCHOBHBIE
oTanuus oT BUpTyanbHOU. Co3natoT codcTBeHHOE AR-mpuiioskeHue (1o >KeTaHui0 KOMaHAbI —
VR-npusoxenune), orpadaTbiBasi HaBBIKH Pa0OThI C HEOOXOAUMBIM B JalIbHEHIIIEM TPOTPaMMHBIM
oOecrieueHreM, HaBBbIKHM TU3aiH-IPOEKTUPOBAHUS U TU3alH-aHATUTUKU.

VYyamuecs Haydarca pa0oTath C KpYHHEHIIMMH pENno3UTOpUsSMHU  OecCIIaTHBIX
TPEXMEPHBIX MOJieiel, CMOTYT MUHHUMAJIbHO aJallTHPOBATh MOJIEIH, UMEIOIINECS] B CBOOOIHOM
JIOCTYTIC, TIOJ] CBOM HYXJbl. HaunHaeTcss 3HAKOMCTBO CO CTPYKTYpO# HMHTepdeiica mporpaMmbl
i 3D-monenupoBanus (o ycmorpenuto nefarora 3Ds Max, Blender 3D, Maya), ocCHOBHbIMU
KOMaHAaMH. BBOJATCS MOHATHUS «I10JIMTOHATIBHOCTE» U TEKCTYpay.



KagpoBble yci10BuS peajin3aliii MPOrpaMMbl

TpebGoBaHMsI K KAAPOBBIM PECYpCaM:

® YKOMIUIEKTOBAaHHOCTH  O0Opa30BATEIIFHOTO  YYPESKACHHUS  I€Aarorn4eCKUMH,
PYKOBOJSIIMMH U MHBIMU PaOOTHUKAMU;

® YPOBCHb KBaHI/I(bI/IKaLII/II/I NeaaroruucCKux, pykKoBOIAMIUX W HMHBIX pa6OTHI/IKOB
00pa30BaTENbHOTO YUPEKACHHUS;

® HEeNpepHIBHOCTH MPO(HECCHOHAITFHOTO PA3BUTHS METArOTHUECKUX M PYKOBOISIITIX
pabOTHUKOB  00pa30BaTEIbHOTO  YUYPEKICHUS, PEAIMU3YIOIIETO OCHOBHYIO
00pa30BaTebHYIO IPOrpamMmy.

Kommnerenmmm He1aroruYeCcKOro paboTHHKa, peaNn3yIOIero OCHOBHYIO

00pa3oBaTeNbHYI0 MPOTpamMmy:

o0ecreunBaTh yCJIOBHs [yl YCIIEUIHOMN 1eATeIbHOCTH, IO3UTUBHON MOTHBALIUH, a
TaKXe CAMOMOTHBHPOBAHUS 00YJarOIIUXCS;

OCYIIECTBIISITh CAMOCTOSITENIbHBIA MOWCK W aHATU3 WHPOPMALUU C TOMOUIBIO
COBPEMEHHBIX MH(POPMAITMOHHO-ITOUCKOBBIX TEXHOJIOTUH;

BJIaJICHNE UHCTPYMEHTAMHU ITPOEKTHOM 1€ATENbHOCTH;

YMEHHME OpraHU30BbIBaTh M COMNPOBOXKIATh Y4eOHO-HCCIEAOBATEIbCKYIO MU
IPOEKTHYIO JEATEIbHOCTh 00Yy4atonXCsl;

YMEHHUE UHTEPIIPETUPOBATH PE3YIbTAThI JOCTIXKEHUIN 00yJaroInXCs;

6a30Bble HaBBIKM Pa0OOTHI B MporpaMmax Ajs TpéxmepHoro moaenupoBanus (3ds
Max, Blender 3D, Maya u np.);

0a30BbIe HaBBIKU pa0dOTHI B MPOTPAaMMHBIX Cpesiax Mo pa3paboTKe MPUIIOKEHUN C

BUPTYAJIbHOU U JomoaHeHHOU peanbHocThio (Unity3D, Unreal Engine u np.).



MarepnanbHO-TeXHUYECKHE YCJIOBHS Peau3alui NPOrpaMMbl

AnmnapatHoe ¥ TeXHHYeCKoe o0ecrievyeHune:

Pabouee mecto oOyuaromerocs:

HOYTOYK: TPOM3BOAUTEIBHOCTh Tiporeccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): we menee 2000 emunui; o06bEM
ornepatuBHOW namsTu: He MeHee 4 ['0; 00bém Hakonutenss SSD/eMMC: He meHee
128 I'6 (W11 COOTBETCTBYIOIIUH IO XapaKTEPUCTUKAM MEPCOHATBHBIN KOMIIBIOTED
C MOHUTOPOM, KJIaBUATypOU U KOJIOHKAMH);

MBIIIIb.

Pabouee MecTo HacTaBHHKA:

HoyTOyK: mporeccop Intel Core i5-4590/AMD FX 8350 — ananmoruuHas win
6o1ee HOBast Mojienb, Tpaduyeckuii mpoueccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 — ananornunas win 6ojice HOBass MOJCIb, 00BbEM OIEpATHBHON
namstu: He MeHee 4 ['6, Bueosbixoq HDMI 1.4, DisplayPort 1.2 unu 6otee HoBast
MO/IEJTb (MJIH COOTBETCTBYIOLIHH 0 XapaKTEPUCTHKAM MEPCOHATBHBIN KOMITBIOTEP
C MOHUTOPOM, KJIABUATypOU U KOJOHKAMH);

nuieM BupTyanbHoi peaabHocT HTC Vive unu Vive Pro Full Kit — 1 mr.;
JUYHbIE MOOWJIbHBIE yCTpoWcTBa OOydYaloOIIMXCS W/MIM HAacTaBHHKA C
orepaioHHoil cucreMoil Android;

MIPE3EHTAIMOHHOE 000PYA0BaHUE C BO3MOXKHOCTBIO MOAKIIOYEHHS K KOMIIBIOTEPY
— 1 KOMILIIEKT;

(GaunuapT ¢ KOMILJIEKTOM JIMCTOB/MapKepHas J0CKa, COOTBETCTBYIOLIMII Habop
MUCHbMEHHBIX MTPUHAIEKHOCTEH — | 1IT.;

enuHas cetb Wi-Fi.

IIporpammHoe o0ecnieyeHue:

oucHoe mporpaMMHOe 0OecrieyeHHE;

porpaMMHoe o0ecnieueHue sl TpéxmepHoro Mmoaenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

porpamMMHasi cpeja s pa3paboTKU MPUII0KEHUH C BUPTYaJIbHON U JJOTTOTHEHHOM
peansHOCThIO (Unity 3D/Unreal Engine);

rpagu4ecKuil peaKTop Ha BEIOOP HACTaBHUKA.

PacxonHble MaTepuabl:

Oymara A4 n1ist pucOBaHUs U pacreyaTku — MUHUMYM | yrmakoBka 200 i11cToB;



Oymara A3 11 pucoBaHUS — MHUHUMYM I10 3 JIUCTA HA OJTHOTO 00YyYaromerocs;
Ha0Op MPOCTHIX KapaHAaIel — M0 KOJIMYECTBY 00yUaroImuxcs;

Ha0Op YEPHBIX MIAPHKOBBIX PYUEK — IO KOJIUYECTBY 00yUarOIIUXCS;

knen IIBA — 2 mit.;

KJIeH-KapaHJJall — [0 KOJUYECTBY 00y4arouXcs;

CKOTY MPO3PAYHbII/MAaTOBBII — 2 IIT.;

CKOTY JJBYCTOPOHHUUN — 2 IIT.;

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

HOK MaKETHBIM — I10 KOJIMYECTBY 00yUarOIINXCS;

JIE3BUS JUId HOKAa cMeHHbIE 18 MM — 2 IIT.;

HOKHHUIIBI — IO KOJIMYECTBY 00yUaIOLINXCS;

KOBPHK JJIs PE3KU KapTOHA — M0 KOJIMYECTBY 00y4arOIINXCS;

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

nmonoauTebHO — PLA-mnactuk 1,75 REC HecKoIbKHX I[BETOB.
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IlepeyeHb pexoMeHAyeMbIX HCTOUHHKOB
Mapuna Pakosa u ap.: Yunmcs mesenuts Mo3ramu; @HOPO 2019; 142 ¢
[Hnapranka no aqu3aiiH meinuieHuto; @PHOPO 2019; 25 ¢
HInapranka no pepaexcun; PHDOPO 2019; 13 ¢
Kysuernosa 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
Jbxed Packun «MHTepdeiic: HOBble HampaBiieHUs B NPOEKTUPOBAHMHM KOMIIBIOTEPHBIX
CHCTEM»
Kanna Jlunrka, Tum Orwisu «Jlymail kak pauzaiiHep. Jlu3aliH-MbIIUIEHHE Ui
MeHeKepoBy / Mann, MiBanoB u ®epbep
Maiikn Ixanna «Coxru cBoe noptdonmo! To, uemy He ydaT B IM3alHEPCKUX IIKOJIAX) /
IIntep
®un Knusep «HYemy Bac He HayuaT B Au3aiiH-mkoney» / Punon Kinaccuk
Bjarki Hallgrimsson «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
Koos Eissen, Roselien Steur «Sketching: Drawing Techniques for Product Designersy /
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-Mmpinuienue. Bee mHcTpymMeHTsl B oiHOM KkHuUTE; 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-mupsr; 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. Mynbruruiaropmernnas pazpadborka Ha C#; [Tutep
2018; 352 ¢
Anan Toph: OcnoBsl anumanuu B Unity; JIMK-tipecc 2019; 176 ¢
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Ixepemu bora: Unity u C#. I'eiimaeB ot uaeu ao peanmsaiuu; [Tutep 2019; 928 ¢
Xenen Ilamarnannuc: JlononHeHHas peanbHOCTh. Bce, 4TO BBl XOTENM Yy3HATH O
TexHonoruu Oynymero; bombopa 2019; 288 ¢

Muxaun Mapos: 3ds max. PeanpHas aHuManus 1 BUpTyaibHas peaabHocTh; [Iutep 2005;
415c

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

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

Pun, Kpuren, Banaesana: Autodesk Revit Architecture. Hauanbubriii kypc. OduimaabHbIi
yueOHbIi Kype Autodesk; JIMK-mpecc 2017; 328 ¢

[Mpatuk Jlxomm: MckyccTBeHHbIM HMHTENIeKT ¢ npumepamu Ha Python. Cosnanue
IPUIOKEHUN UCKYCCTBEHHOI 0 MHTeU1ekTa; Bunbsamce 2019; 448 ¢

Maiikn bpaittman: SketchUp mst apxutexkropos; JIMK-mpecc 2020; 602 ¢

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

Kykcon, [Haynmunrcok, Kpammnep: Paspaborka urp Ha Unreal Engine 4 3a 24 yaca;
bom6opa 2019; 528 ¢

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

I'pun6epr, bakcron, Kapnenpaitn: UX-nu3aiin. Mnes - ackus — Bomouienue; [utep 2014;
272 ¢

Hmutpuii XBopoctoB: 3D Studio Max + VRay. IIpoektupoBanue nu3aiiHa cpeipl.
VYuebHoe nocooue; MHOPA-M 2019; 270 ¢

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

Omnbra Mumnosckast: 3Ds Max 2018 u 2019. /Iu3aitn uHTEpHEpOB 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 BUPTYaJIbHON pEeaNbHOCTH - 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/

HoBocTHOI1 mopTall 0 HOBUHKAX MHAYCTPUU TEXHOJIOTHI BUPTYyaIbHON PeaibHOCTH
https://vrgeek.ru/

HoBocTtHOI mopTan O TEXHOJOTHSX BUPTYaJbHOM W JIONOJHEHHOW PEATbHOCTH C
dbopymMoM, KaTanoroM KomnaHuii u urp. MTHTepBbIO U SKCKIIIO3UBHBIE MaTEPHAIIBI


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

HoBoctHoit noptan, nocesuienubii IT-unaycrpun. EcTh pa3zien ¢ HOBOCTSIMU TEXHOJIOTUI
BHUPTYaJIbHOU PEAIILHOCTU

http://3d-vr.ru/

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

HoBocTHOI nopran 0 HOBUHKax MHAYCTPUHU TEXHOJOTHH JOIOJIHEHHOW M BUPTYAJIBHOU
pEaIbHOCTH € IoJIpa3ziesiaMu U OpyMOM.

http://www.vrability.ru/

Poccuiickuit poexT, UCIIONIB3YIOIIHUN BUPTYAIbHYIO PEATIBHOCTD ISl MOTUBALIMU JIFOAEHN C
MHBINHOCTBIO K 0OJIbILIEH aKTUBHOCTH B PEAIbHOM KU3HHU.

https://hightech.fm

HoBocTHOM nmopTan 0 HayKe U pa3IM4HbIX TEXHOJIOTHUX,

http://www.vrfavs.com/

Karasor pazimnunbix VR pecypcoB 1 KOMIIaHUHM Ha aHTIIMHACKOM SI3bIKE
https://www.behance.net/

[TopTan, B KOTOPOM COOpaHO MHOXECTBO Pa3IMYHBIX JU3AIH-TIPOEKTOB


http://www.virtualreality24.ru/
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http://www.vrability.ru/
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