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1. KoMIJIeKC OCHOBHBIX XapPAKTEPUCTUK A0MOJTHUTEIbHOMN

001eo0paszoBareIbHOM 001IEPA3BUBAIONICH POTPAMMbI

1.1. IlosgcHuTEIbHASA 3ANMUCKA
AKTYaJbHOCTb: BUPTYyaJlbHAs M JOTIOJHEHHAS PEaIbHOCTH — OCOOBIE TEXHOJIOTHUECKHUE

HAIPaBJICHUS, TECHO CBSI3aHHBIE C JPYIMMH. DTH TEXHOJIOTUH BKJIKOYEHBI B CIIMCOK KIIFOUEBBIX
Y OKa3bIBalOT CYUICCTBEHHOE BJIMSHHME Ha pa3BUTUE PBIHKOB. llpakThueckum miisa Kaxaou
NEpCHEKTUBHOM MMO3MIMK Oyaymiero KpaiHe TIoJie3Hbl OyayT 3HaHMs u3 obmactu 3D-
MOJEJINPOBAHUs, OCHOB IIPOIPaMMMPOBAHHUSI, KOMIIBIOTEPHOT'O 3pEHUS U T. II.

CoryiacHO ~ MHOTOYHUCICHHBIM  uccienoBanusiM,  VR/AR-peiHOK  pa3BuBaercs
10 HKCIIOHEHTE — COOTBETCTBEHHO, €My HEO00XO0IMMbl KOMIIETEHTHbIE CHICIIUAIMCTBI.

B xoze mnpakTMuyecKMX 3aHATHH IO MporpaMMme BBOJHOTO MOAYJA oOOydaroliuecs
IIO3HAKOMSATCS € BHUPTY&JIbHOW, JONOJHEHHOM M CMEIIAHHOM pEealbHOCTAMHM, NOWMYT HX
O0COOEHHOCTH M BO3MOYKHOCTH, BBISBSIT BO3MOXHbBIE CIIOCOOBI IIPUMEHEHUS, a TAK)KE ONPEIEIIAT
HauOoJiee MHTEPECHbIE HANpaBJICHUs Ui JaJbHEHIIero yriyOjeHus, NapajjielbHO pa3BHUBas
HaBbIKM  JM3ailH-MBIIUICHUs, JU3aiiH-aHalu3a M  CIIOCOOHOCTb  CO34aBaTh HOBOE U
BOCTpPEeOOBAHHOE.

CuHeprus MeETOJOB M TEXHOJOTHH, HCIOJIb3yeMbIX B HampasieHun «Pa3zpaboTka
IPWIOKEHUH BUPTYaIbHOM W JOMOJIHEHHOM peanbHOCTH», AACT OOydarouemMycs yHUKaJIbHbIE
MeTalpeIMEeTHbIE KOMIETEHLMH, KOTOpbleé OyayT TMoJie3Hbl B cdepe NpOeKTUPOBAHMS,
MOJIEIUPOBaHMsI 0OBEKTOB U MPOLIECCOB, Pa3pabOTKH MPUIIOKEHUH U Jp.

[IporpaMMa naér HeEOOXOAMMBIE KOMIIETEHUMHU JUIS JalbHEWIIEero yriayOia€éHHOro
OCBOEHUS TM3aMHEPCKUX HABBIKOB M METOJUK MPOEKTUPOBaHUs. OCHOBHBIMU HAIIPaBJICHUSIMHU B
W3YYEHUU TEXHOJIOTHI BUPTYaJIbHON W JONOJIHEHHOW PEalbHOCTH, C KOTOPBIMU MO3HAKOMSTCS
oOyyaromuecsi B paMKax MOJYJsS, CTAaHYT HadajbHbIC 3HAHUS O pa3pabOTKe MPHIIOKEHUH s
Pa3IUYHBIX  yYCTPOMCTB, OCHOBBI KOMITBIOTEPHOTO 3peHMs, 0Oa3oBble TOHATHS 3D-
MOJEIINPOBAHUS.

Yepe3 3HAKOMCTBO C TEXHOJOTHSMHU CO3JaHHUS COOCTBEHHBIX YCTPOWCTB M pa3pabOTKU
OpuiIokKeHnid  OyayT pa3BHBAaThCS — MCCIIENOBATENbCKHE, WHXKEHEpPHbIEe U INPOEKTHBIE
KOMITETECHIIVH.

OcBoeHME ATUX TEXHOJOTHIl MOJpa3yMeBaeT MoJydyeHue psijia 0a30BBIX KOMIETEHIIUH,
BJIaJICHHE KOTOPBIMU KPUTHYECKH HEOOXOIMMO JTI000MY CHEIMAINCTy Ha KOHKYPEHTHOM PBIHKE

tpyna B STEAM-npodeccusix.



1.2. Hean 1 32124 NPOrpamMmbl

Heab nmporpammsl: GpopmupoBanue yHukanbHbix Hard- u Soft-komnerennuii no padore

¢ VR/AR-TexHONIOTHSIMU Yepe3 UCIOIb30BAaHUE KEHC-TEXHOIOTHH.

3agaum nporpamMmsel:

Obyuarowue:

OOBSICHUTh 0a30Bble NOHATHS cdepbl pa3pabOTKM NPUIOKEHUH BHUPTYAJIBHOM MU
JIOTIOJTHEHHOHN PEeaJIbHOCTH: KIIFOUEBbIE OCOOCHHOCTH TEXHOJIOTMM U MX pazIudus MEX1y
coboi, maHopamHoe ()OTO W BHJEO, TPEKUHI pPEAITbHBIX OOBEKTOB, HHTEp(eiic,
HOJUTOHATIbHOE MOJIEIMPOBAHUE;

chopMHpOBAaTh HABBIKM  BBIIIOJHEHHUS TEXHOJIOTMYECKOH IenmoYyku  pa3paboTKU
NPUIOKEHUH JUISI MOOWJIBHBIX YCTPOWCTB W/WIM TIEPCOHAIBHBIX KOMITBIOTEPOB C
UCTIOJI30BAaHUEM CIIEIIMATBHBIX TPOrPAMMHBIX CpPe;

chopmupoBaTh 0a30BbIE HABBIKK pabOThI B IpOrpaMMax JAjsl pa3paboTKU MPUIIOKEHUH ¢
BUPTYaJIbHON U JIOTIOJIHEHHOHN peajlbHOCTBIO;

chopMupoBarh 0a30Bbleé HaBBIKM PAabOTBl B IporpaMMax Juid TPEXMEPHOIO
MOJIETTUPOBAHUS;

HAayYUTh MHCIIONB30BaTh W QJANTUPOBATh TPEXMEpPHbIE MOJEIU, HAXOJALIUECS B
OTKPBITOM JIOCTYIIE, JUIs 3ajiau Keilca;

chopmupoBaTh 0a30BbIE HaBBIKM pabOTHI B MporpamMmax JJsi pa3paboTKu rpaduuecKkux
uHTEp(PEicoB;

NPUBUTH HABBIKU MTPOEKTHOMN AEATEIBHOCTH, B TOM YHCJIE HCIOIb30BaHUE HHCTPYMEHTOB

IJIaHUPOBAHUA.

Pazsusarowue:

Ha TMPOTSHKEHUM Bcex 3aHsaTHi ¢opmupoBath 4K-kommereHIun (KpUTHUECKOE
MBIILIEHHE, KpEATUBHOE MBILIEHHE, KOMMYHHUKAIM, KOOIEpaLus);

CHOCOOCTBOBATh PACIIMPEHUIO CIIOBAPHOTO 3aI1aca;

CIOCOOCTBOBAaTh  PAa3BUTUIO  NAMATH, BHHMMAaHHSA, TEXHUYECKOTO  MBIILICHUS,
M300pETaTeNIbHOCTH;

CHOCOOCTBOBATh PAa3BUTHUIO AJITOPUTMHUUECKOTO MBILIUICHUS;

CHOCOOCTBOBATh (POPMHUPOBAHUIO HHTEPECA K TEXHUUECKUM 3HAHUSM;



croco0CTBOBaTh (OPMHUPOBAHUIO YMEHHSI MPAKTHUYECKOTO NPUMEHEHHUS IMOJYYCHHBIX
3HAHUI;
chopMupoBaTh yMeHHE (POPMYITHPOBATH, APTYMEHTUPOBATH U OTCTANBATh CBOE MHCHHE;

C(l)OpMHpOBaTB YMCHHUE BBICTYIIATh HY6J'II/I‘IHO C JOoKiIagaMu, IMPE3CHTAUHUAMUA U T. II.

Bocnumamenvnuvie:.

BOCIIMTBIBATh AKKYPAaTHOCTb U JUCHUIINIMHUPOBAHHOCTDL ITPH BBIITOJIHCHHUU pa60TBI;
crocoOcTBOBaTh  (DOPMHUPOBAHHMIO  TIOJOKUTEILHONH  MOTHBallMd K  TPYAOBOM
JIeATEIbHOCTH;

CrocoOCcTBOBAaTh (POPMHUPOBAHUIO OMBITA COBMECTHOTO M MHAMBHUIYAJLHOTO TBOPYECTBA
IIPpU BBIITOJHCHUHW KOMAaHJHBIX 3a)1aH1/n71;

BOCIHTHIBATh TPYAOJIIO0HE, YBAXKEHUE K TPYAY;

dbopMUpPOBaTh YYBCTBO KOJIJIEKTUBU3MA U B3aMMOIIOMOIIIH;

BOCIIUTHIBATh YYBCTBO MAaTPUOTH3MA, I'PAKIAHCTBEHHOCTHU, TOPJIOCTH 3a JTOCTHUKEHUS

oteyecTtBeHHOUM U T-oTpacnu.

1.3.1ls1anupyembie pe3yabTaThl OCBOCHHS IPOTPAMMBI U CIIOCOOBI MX IPOBEPKHU

JIn4HOCTHBIE pe3y/IbTaThI:

KPUTHYECKOE OTHOIIIEHNE K UHPOPMALIUK U U30UPATETHHOCTh €€ BOCTIPUSATHS;
OCMBICJIEHHE MOTHUBOB CBOMX JICUCTBUI MPU BBIMOJHEHUH 3a1aHUM;

pa3BUTHE JTIOO03HATEIHHOCTH, COOOPA3UTENHHOCTH TPU BHIMOTHEHUH Pa3HOOOPA3HBIX
3a/laHuil IPOOJIEMHOTO U ABPUCTHUUYECKOTO XapaKTepa;

pa3BUTHE  BHUMATEIBHOCTH,  HACTOWYMBOCTH,  LEJICYCTPEMJIIEHHOCTH,  yMEHUSA
MPEOA0JIEBAaTh TPYAHOCTH;

pa3sBUTHE CAMOCTOSITEIBHOCTH  CYXKICHHUM, HE3aBUCUMOCTH M  HECTAaHIAPTHOCTHU
MBIIIICHHS;

OCBOCHHME COIMAIIBHBIX HOPM, TIPABUJI MOBEACHUS, pojiel U (GOpM COIMAIbHOM JKU3HU B
TpyIIax ¥ COOOIIeCTBAX;

dbopMUpOBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH U COTPYIHUYECTBE C

APyruMunu O6y‘-IaIOIJ_II/IMI/ICH.

MeTanpeameTHbie pe3yJabTaThbl:

Peaynamusnule yHusepcaivivie Vll€6Hbl€ oelicmeus.

yYMEHHE MPUHUMATh U COXPaHITh YIeOHYIO 3a/1a4y;
YMCHUC IJIAHUPOBATL MOCJIICAOBATCIIBHOCTD IAIOB aJIrTOPUTMaA JJIs1 JOCTHIKCHUS LICIIN
YMEHHUE CTaBHUTh II€JIb (CO3/IaHUE TBOPYECKOM pabOThI), TIIAHUPOBATH JTOCTHKEHUE ITOU

1eJIH;



— yYMEHHE OCYIICCTBIISATH UTOTOBBIN M IMOIIArOBBIA KOHTPOJIb 110 PE3yiIbTaTYy;

— CHOCOOHOCTH aJICKBaTHO BOCIIPUHUMATH OLIEHKY HACTABHUKA U JPYTUX O0yUYaIONTUXCS,

— yYMEHHE pa3InyaTh CIOoco0 U Pe3yNbTaT ACUCTBHS,

— yYMEHHE BHOCHTH KOPPEKTHBBI B JCHCTBHS B Clydac PacXOXJICHUS pPe3ybTaTa PEIICHHUS
3aJlauM Ha OCHOBE €€ OIICHKU M Y4€Ta XapakTepa CIeJIaHHbIX OIIHOO0K;

— yYMEHHE B COTPYJHUYECTBE CTAaBUTh HOBBIC YUcOHBIC 3a/1a4H;

— CHOCOOHOCTH MPOSBJIATH MO3HABATEIHHYIO HHUIIUATHBY B YU€OHOM COTPYIHUYECTBE;

— YMEHHE OCBauBaTh CIIOCOOBI PEIICHHs MPOOJEM TBOPUECKOIO XapaKTepa B JKU3HCHHBIX
CUTYAITUSAX;

— YMGHHE OIICHUBATh IMOJYYAIONIUNCS TBOPYECKUN TMPOIYKT M COOTHOCHUTH €ro C
W3HAYAIBHBIM 3aMBICIIOM, BBIMIOJHSITH M0 HEOOXOJWMOCTH KOPPEKIMH JHOO MPOIYKTa,
1100 3aMbICIa.

Ilo3nasamenvivie YHUBEpcajibHbvle V'{€6Hbl€ oelicmeus.

— YMEHHE OCYIIECTBJIATH MOWCK HH(GOPMAIMM B WHAMBHIYAIBHBIX WH(OOPMAIIMOHHBIX
apxuBax oOywaromerocs, WH(QOPMAIMOHHON cpefe 00pa30oBaTEIBHOTO YUPEKICHUS,
benepanbHbIX XpaHUIUIIAX HHPOPMAIIMOHHBIX 00Pa30BaTEIbHBIX PECYpPCOB;

— YMEHHME MCIIOJIb30BaTh CPEJCTBA MH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
JUTSL pEelIeHNs] KOMMYHHKATHBHBIX, TO3HABATEIHHBIX U TBOPUECKUX 3a7ay;

— yMEHHUE OPUEHTHUPOBATHCS B Pa3HOOOPA3UU CIIOCOOOB PEIICHUS 3a1a4;

— YMEHHME OCYUIECTBISATh AaHAIU3 OOBEKTOB C BBIIEJICHHEM CYLIECTBEHHBIX U
HECYILECTBEHHBIX IPU3HAKOB,;

— yMEHHE IPOBOJUTH CPAaBHEHUE, KIIACCU(UKAIIMIO TI0 33JaHHBIM KPHUTEPHSIM;

— YMEHHE CTPOHTH JIOTHUECKHE PACCYXIEHUS B (opMe CBSI3U MPOCTHIX CYKACHUH 00
00BEKTE;

— yYMEHHE yCTaHaBIUBATh AHAJIOTUH, IPUIHNHHO-CIICICTBEHHBIC CBS3H,

— YMEHHE MOJIeJIUPOBaTh, MPeoOpa3oBbIBATh OOBEKT U3 UYBCTBEHHOW (DOPMBI B MOJIENb,
I7Ie  BBIZCICHBI  CYIIECTBEHHBIE XapaKTEPUCTHKH O00BeKTa  (IPOCTPaHCTBEHHO-
rpaduyeckas Wil 3HaKOBO-CUMBOJIMYECKas);

— YMEHHME CHUHTE3UpOBaTh, COCTABJIATH II€JI0€ M3 YacTed, B TOM YHCIIE CaMOCTOSITEIbHO
JOCTPanuBaTh C BOCIIOJIHEHHEM HETOCTAIONINX KOMITOHEHTOB.

Kommynuxamuenvie ynusepcaivhbie quéubze oelicmeus.

— YMEHHE apryMEHTHpOBATh CBOIO TOUKY 3pPEHHS HA BBIOOP OCHOBAaHUI M KpUTEpUEB MNPHU
BBIJICJIEHUH NIPU3HAKOB, CPABHEHUH U KJIACCU(PHUKAIIMU O0BEKTOB;

— YMCHHUC BBICIIYIINBATh CO6CC€,I[HI/IK3 1 BECTH AUAJIOT,



CIMIOCOOHOCTh IMPU3HABATh BO3MOYKHOCTH CYIIECTBOBAHUS PA3IHUYHBIX TOUCK 3PCHHS H
PaBO KaXJ0r0 UMETh CBOIO;

yMEHHE I[UTAHUPOBaTh y4eOHOE COTPYAHHYECTBO C HACTaBHUKOM U JPYTUMH
00YYaIOIIMMHUCS: OTIPEACIIATH e, QYHKIUH yIaCTHHUKOB, CIIOCOOBI B3aMMOICHCTBUS;
YMEHHE OCYILIECTBIISATH IOCTAHOBKY BOIPOCOB: HHUI[HATUBHOE COTPYIHUYECTBO B TIOUCKE
u cobope nHphopmanuu;

YMEHHE pa3pemiatb KOH(DIUKTHI: BBISBICHUE, WACHTU(DUKAIMS TPOOJIEMBI, MOWCK U
OLICHKA albTEPHATUBHBIX CIIOCOOOB pasperieHuss KOH(IUKTA, IPUHATHE PELICHHS U €ro
peanu3aiusi;

YMCHUC C I[OCTaTO‘-IHOfI MHOJIHOTOM ¥ TOYHOCTBIO BbIpaXXaTb CBOHU MBICJIIM B COOTBETCTBU U
C 3aga4aMi 1 YCIIOBUSAMH KOMMYHHKAIIUN;

BI1aACHHUC MOHOJIOTHYECKOH 1 JIMAJIOTHYECKOMN (1)OpMaMI/I pcuun.

HpeIlMeTHble pe3yJbTaThbl

B pesynbrare ocBoeHUS TPOrpaMMbl 00yUarouecs JT0JKHbI

3Hamy.

KJIFOYEBbIE 0COOEHHOCTH TEXHOJIOTUN BUPTYaIbHOM U JONOIHEHHOW PeaibHOCTH;
MPUHLIMIIBI paOOThI MPHIIOKEHNUN C BUPTYaJIbHOM U JOTIOJTHEHHOM pealbHOCTbIO;
nepeyeHb COBPEMEHHBIX YCTPOICTB, UCIIOJIBb3YyEMbIX JUIsl pabOThl C TEXHOJOTUSAMHU, U UX
[IpeIHA3HAYCHUE;

OCHOBHOHM (DYHKIIMOHAJ ITPOrpamMM il TPEXMEPHOTO MOAETHPOBAHNUS;

OPUHLMIIBI U CIOCOOBI Pa3pabOTKU MPUIOKEHUH C BHUPTYaJbHOM U JONOJIHEHHON
PEaIBHOCTBIO;

OCHOBHOM (YHKLIMOHAJ TMPOrpaMMHBIX cpel s pPa3paboTKU MPUIOKEHUH ¢
BUPTYAJILHOU U JOIIOJHEHHOM PeaJbHOCTBIO;

0COOEHHOCTH pa3paboTKu rpaduyecKkux UHTepQeiicoB.

HACTpauBaTh U 3aIlycKaTh LIUIEM BUPTYaJIbHOU PEAIbHOCTH;

YCTaHABIMBATh U TECTUPOBATH MIPUJIOKEHUSI BUPTYaIbHON PEAaIbHOCTH;

CaMOCTOSITENIbHO COOMPATh OYKHU BUPTYaIbHOU PEAIbHOCTH;

dbopMynupoBaTh 3a/1a4y Ha MPOEKTUPOBAHUE HCXO/I U3 BBISIBICHHON IPOOIEMBI;

YMETH I10JIb30BAThCsl Pa3IMYHBIMU METOAMU F€HEPALIUU UIEH;

BBITNOJIHATH IPUMUTUBHBIE ONEPALlMH B IpOrpamMmax i TPEXMEPHOIO MOJIEITMPOBAHUS;
BBIMOJHATh TMPUMUTUBHBIE ONEpalid B MPOTPaMMHBIX cpedax s pa3paboTKu

MPUIIOKEHUN ¢ BUPTYAJIbHOM M IONOJHEHHOW PEalbHOCTHIO;



— KOMIOWIHPOBATh MPUIOKEHHE i MOOMIBHBIX YCTPOMCTB WJIM TEPCOHAIBHBIX
KOMIIBIOTEPOB U Pa3MEILATh €0 JJIs CKAUMBaHMsI I10J1b30BATENSAMU;

— pazpabatsiBath rpadudeckuii uaTepderic (UX/UI);

— pa3pabaTbiBaTh BCE HEOOXOAMMBIE IpaduyecKkue M BHUIECOMATEpPHAIIbl ISl MPEe3CHTAUU
MIPOEKTA;

— MPEACTaBIATH CBOM ITPOEKT.

snademsy:

— OCHOBHOH TEpPMHHOJIOTHEH B OO0JACTH TEXHOJOTHH BHUPTYaJbHOH M JIOIOJTHCHHOM
pEeaNbHOCTH;

— 0a30BBIMU HaBbIKaMH TPEXMEPHOTO MOJIECIUPOBAHUS;

— 0a30BbIMH HaBbIKAaMH pa3pabOTKU MPUJIOKEHUH C BHUPTYaJbHOM U JOINOJHEHHOU
pEaNbHOCTHIO;

— 3HaHUSAMU N0 MPUHOHMIAM pPabOThl M OCOOEHHOCTSIM YCTPOHCTB BHUPTYAJIbHOH U

JIOTIOJIHEHHOM PEAIBHOCTH.

®opMbl OABEIEHUSI UTOTOB pean3annu 001e00pa3oBaTe/IbHOM MPOrPaMMBbI
[ToaBeaeHne UTOrOB peaiu3yeTcs B paMKax 3allUThl pe3ynbTaToB BhinoaHeHus Keiica 1 u

Ketica 2.

®opMBI JEMOHCTPALIUH Pe3yJIbTATOB 00y4eHUsI
[IpencraBienue pe3ynbTaToB 00pa30BaTEIbHON AESITEIBHOCTH MPOHAET B popMe MyOInyHOM
Ipe3eHTAllud pPELIeHUI KelcoB KOMaHIaMU M IOCJIEAYIOIIMX OTBETOB BBICTYMAIOUIUX Ha

BOITPOCHI HACTaBHUKA U JPYIrUX KOMaH.

®opMBbI JTUATHOCTHKH Pe3yJIbTATOB 00y4YeHH s

becena, TectipoBanue, onpoc.

1.4. Conep:xaHue NporpaMmsl
[TporpamMma mpesrosaraeT MOCTENEHHOE PACIIUPEHNE 3HAaHUM U UX YIIIyOJIeHHe, a TaKxKe
npuoOpeTeHne yMEeHM B 00JacCTH MPOEKTUPOBAHMS, KOHCTPYUPOBAHHS W U3TOTOBIIEHUS
TBOPUYECKOTO MPOAYKTA.
B ocHoBe oOpa3zoBaTenbHOTO Mporiecca JSKHUT MPOeKTHBIM moaxon. OcHoBHas (opma
[0JJa4u TEOPUU — UHTEPAKTUBHBIE JIEKIIMK M MOLIAroBble MacTep-Kiacchl B rpynmnax g0 10-15
YCIIOBCK. HpaKTI/I‘-IeCKI/IC 3aaHus MJIAHUPYCTCS BBIMIOJIHATL KaK MHAWBUAYAJIbHO WU B Iapax, TAK

" B MAJIBIX IrpyIimnax. 3aHsaTuA MMpOBOOATCA B BUAC 6CCG,Z[, CCMHUHApPOB, HCKHHﬁI JJI HarJiaJHOCTHU
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MOJJaBAEMOT0 MaTepHaia HCHOJIb3YyeTCA pa3IUYHBI  MYJbTUMEIUUHBIA MaTepual —

MMpe3CHTalu, BUACOPOJIMKHU, IIPUIIOKCHUA TIP.

YyeOHublii mJIaH

Teaa KosamnyecTBo yacoB DopmbI
Teopus  IIpakTuka Bcero KOHTPOJISA
Keiic 1. becena,
IIpoexTupyem naeasnnoe VR- 12 28 40 TeCT
YCTPOICTBO
Keiic 2. PaspabGarbiBaem VR/AR- [TpakTuuec
NPHJI0KEHUSs 10 22 32 KHe
3aJaHus

Conep:xanue y4eOHOro niaHa

Keiic 1. IIpoexTupyem naeaabHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica (34 4) oOywaromuecs HCCIEAYIOT CYIIECTBYIOIIHE MOEIH
YCTPOMCTB BUPTYAJTIbHOM PEaTbHOCTH, BBISIBISIOT KJIIOUEBBIE MAPAMETPBI, & 3aTEM BBITOIHSIIOT
IIPOEKTHYIO 3a7jauy — KOHCTPYUPYIOT cobcTBeHHOE VR-ycrpoiicTBo. OOyuaroiuecs HCCaeayoT
VR-KoHTpoOsuIepsl U 0000I1aI0T BO3MOKHbBIE MPUHIUIIBI YIPABIEHUS CUCTEMaMH BUPTYalbHON
peanbHOCTH. CpaBHHUBAIOT pa3IMYHBIE TUIIBI YIPABICHUS U JETAI0T BBIBOJBI O TOM, YTO
HE00X0uMO il «0O0MaHay MO3ra U MOTPYKEHHUS B IPyTroil Mup.

OOyuatomiecss CMOTyT coOpaTh COOCTBEHHYIO MojJenb VR-TapHUTYpBI: CIIPOEKTUPOBATH,
CMOJIETUpOBaTh, BhIpe3aTh/pacrneyaratb Ha 3D-pUHTEpe HY)KHBIE OJJIEMEHTHI, a 3aTeM
IPOTECTUPOBATH CAMOCTOSATENILHO pa3paboTaHHOE YCTPOUCTBO.

Keiic 2. PazpabaTrsiBaem VR/AR-npuio:xenuns

[Tocne dopmupoBaHHUS OCHOBHBIX TOHSTHI BUPTYAIbHOH pPEATbHOCTH, TOTYYCHHUS
HaBBIKOB paboTel ¢ VR-o0opynoBanuem B mepBoM keiice (34 4), oOydarommecs MEpexolsiT K
pPacCMOTPEHUIO TOHATUM JOTOJIHEHHOW M CMEUIaHHOM peabHOCTH, pa3doHuparoT UX OCHOBHBIE
oTianuusi oT BupTyanbHOH. CozmaroT coOctBeHHoe AR-mpunoxkenue (augmented reality —
JIOTIOJTHEHHAsT PEaIbHOCTh), OTpabaThiBas HABBHIKM PAOOTHI C HEOOXOIUMBIM B JaJbHEHIIEM
POTPaMMHBIM 00€CTICUeHHEM, HABBIKU JIN3alH-TIPOCKTUPOBAHUS U JH3aiH-aHATUTHKH.



OOyuaroniuecss HaydaTcsi padoTaTh ¢ KPYIHEHITMMH PENO3UTOPUAMHU OECIIaTHBIX TPEXMEPHBIX
MoJieNiell, CMOTYT MUHUMAJIBHO a/IalTHPOBATh MOJIEIH, UMEIOIINECS B CBOOOIHOM JIOCTYIIE, MO
cBOM HYXJbl. HaumHaercs 3HAKOMCTBO €O CTPYKTypoil uHTepdeiica mporpammsl s 3D-
MOJIeTTpOBaHus (10 YCMOTpeHUI0 HactaBHuKa — 3ds Max, Blender 3D, Maya), oCHOBHBIMU
KOMaHAaMU. BBOJSTCS NOHATHUS «T10JIMTOHATIBHOCTB» U «TEKCTYpay.

1.5. ®OPMbI ATTECTAIU U OHUEHOYHBIE MATEPHUAJIbBI

[IpsMbIMH KPUTEPHSIMHU OLEHKH PE3yJIbTATOB OOYUEHHUS CIY)KUT YCHEIIHOE YCBOCHHUE
JOTIOTHUTEITFHOU 00pa30BaTEIbHON MPOrPaMMBI, OT3BIBBI ICTEH U pOaUTENel 00 OTHOIICHUSIX K
3aHATHUSIM, aHAJINU3 U 1.

Jlis OTCeKuBaHUs Pe3yJIbTaTUBHOCTH 00pa30BaTENbHOM AESITETLHOCTU MO MPOrpaMMe
MPOBOJATCS: BXOAHAas JUAarHOCTHKA, TEKYIIUHA KOHTPOJb, IPOMEXYTOUHAsl aTTeCTalus,
WUTOTOBBIN KOHTPOJIb.

Bxoagnasi aguarHocTMKa —  OIEHKAa CTapTOBOTO  YpPOBHS — 00pa3oBaTENIbHBIX
BO3MOXXHOCTEM 0O0y4YaloIMUXCs MpU IMOCTYIUIEHMM B OOBEAMHEHHE, INPOBOJUTCS B Hadaje
yaeOHoro rojna. @opma npoBeAeHus: Oecena.

Texymmii KOHTPOJIb — OLIEHKa YPOBHS UM KayecTBa OCBOCHMsI IpPOTrpamMMbl U
JUYHOCTHBIX KAueCTB Yy4alllUXCs IPOBOJIUTCS IIOCIE H3y4EHHUS KaKAOM TeMmbl. Texkymui
KOHTPOJIb TPOBOAUTCS B (POpPME BU3YaJTBHOTO KOHTPOJIS, OIICHKH BBIMOJIHEHHS MPAKTHYECKUX
3a7laHUN.

IIpomexyTouHass arrecTanmMs MPOBOJUTCS B KOHIIE INEPBOrO IOJYTrOAMs C IENBIO
BBISIBJICHHSI YPOBHSI YCBOEGHHUs Nporpammbl. GopMbl KOHTPOJIS: MeJarornyeckoe HaOItoJIeHHe,
npakTudeckas padora, rectupoBanue (Ilpuioxenue 1).

HToroBslii KOHTPOJIb — OLIEHKA YPOBHS U KaUY€CTBA OCBOEHUS YUaLIUMUCS IPOrpaMMBbl
[0 3aBEpIICHUI0 OOyuYeHUs, MPOBOJUTCS B KOHIIE y4eOHOro roja. ®@opmbl KOHTPOJIS: OT3bIBBI,
3alMTa TBOPUYECKUX PabOT, COPEBHOBAHUS, KOJUICKTUBHAS pedIieKcusl.

MOHHUTOPHUHI
Bpems Iean npoBenenus DopMbI KOHTPOJIA
NPOBeACHUSA
Bxonnas OrnpeneneHnne ypoBHS pPa3BUTHS JETEH, HX becena
JMAarHOCTHKA 3HaHUU B NPOEKTUPOBAHUU U co3znaHuu VR-
MIPUIIOKEHU N
Texymmuit Onpenenenue CTETIEHH YCBOEHUS [IpakTnueckue 3ananus,
KOHTPOJIb, o0yyaromuMucs yueOHOro Marepuara. IIpEe3EHTalMs TBOPUYECKHUX
npomexxyrouHas | OmnpeneneHue TOTOBHOCTH OOy4aromuxcst K paboT, TecTupoBaHue
aTTecTanus BOCTIPUATHIO HOBOT'O MaTtepuana.
[ToBbieHue OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTH BOCIIMTAHHUKOB
B 00y4YEHUH.
BrisgBienne gereil, OTCTAIOMMUX U
OTepeKaroIuX 00yueHHe.
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[Ton6op Haunbonee 3¢ (HeKTUBHBIX
METO/IOB M CPEJICTB O0YUEHUSI.

B xoH1Ie
y4deOHOro rojia

Ornpenenenrie U3MEHEHUS YPOBHS pa3BUTHUS
JeTel, UX TBOPUYECKHUX CIIOCOOHOCTEHH.
Omnpenenenue pe3yabTaToB 00yUeHHUS.
OpuentupoBaHue 00ydaroImUXCs Ha
JanbHelee (B TOM YUCIIEe CAMOCTOSTEIBHOE)
o0ydeHwue.

[Tonyuyenue cBeneHui 1is
COBCPHICHCTBOBAHUA

O0pa3oBarenbHON TPOrPaMMBI U METOJIOB
00y4eHusI.

OT3bIBBI, 3a1IUTa TBOPUECKHUX
paboT, cOpeBHOBAHUS,
KOJUJIEKTUBHAS pedIieKcHs

2. KoMIIeKe OpraHm3anoOHHO-NeJarorn4ecKux ycJaoBuii

2.1. MeToauueckoe odecneueHue

KanpoBsbie yc/10Busi peaju3anuu NporpaMmmbl

TpeboBaHMs K KaJpOBBIM pecypcam:
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® YKOMIUIEKTOBAaHHOCTH  OOpa30BaTENBbHOTO  YUPEKACHHS  IEIarOrH4ecKHMH,
PYKOBOAAIIMMU U WHBIMU paGOTHI/IKaMI/I;

® YPOBCHb KBaHI/I(bI/IKaLII/II/I NneaarorudcCKux, PyKOBOAAIIHMX W HHBIX pa6OTHI/IKOB
00pa30BaTEILHOTO YUPEKICHHS;

® HEeNpepHIBHOCTH MPO(HECCHOHATBHOTO PA3BUTHS NETArOTHUECKUX M PYKOBOISIIIIX
pabOTHUKOB  00pa30BaTEIbHOIO  YUPEKICHUS, PEAINU3YIOIET0 OCHOBHYIO
00pa30BaTeNbHYIO IPOrpamMmy.

Kommerenmyu MeIarOTUYECKOT0 paboTHUKa, pEaNTN3yIOIEro OCHOBHYIO

00pa3oBaTeNbHYIO MPOTPAMMY:

o0ecreynBaTh yCIOBHS I YCIICITHOHN JEATENbHOCTH, TO3UTHBHON MOTHBAIINH, &
TaK)Ke CAMOMOTHUBUPOBAHUS 00yJarOLINXCS;

OCYIIECTBIISATH CaMOCTOSITEIILHBIA MOUCK M aHaTu3 MH(OPMALUU C MOMOIIBIO
COBPEMEHHBIX HH(POPMAITMOHHO-TTOUCKOBBIX TEXHOJIOTHH;

BJIaJICHHE MHCTPYMEHTAMU MPOEKTHOM IEeSTETbHOCTH;

yYMEHHE OpraHHW30BBIBATh M CONPOBOXKIATH Y4EOHO-HCCIICTOBATEIBCKYIO |
IPOEKTHYIO 1€ATEIbHOCTh 00YYaIOIUXCS;

YMEHHUE HHTEPIIPETUPOBATH PE3YIbTATHI JOCTIKEHUH 00yJaroNnXCs;

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

6a30Bble HaBBIKM pabOTHI B MPOrPaMMHBIX Cpeax Mo pa3paboTKe MPUIIOKEHUH ¢

BUPTYaJIbHOU U JonoiaHeHHOoM peanbHocThIo (Unity3D, Unreal Engine u np.).
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2.2. YcioBus peajan3anuy nNporpaMmmabl

AnmnapaTHoe U TeXHHYeCKoe o0ecreyeHue:

Pabouee mecto oOyuaromerocs:

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

MBIIIIb.

Pabouee MecTo HacTaBHHKA:

HoyTOyK: mporeccop Intel Core i5-4590/AMD FX 8350 — ananmoruuHas win
6osnee HoBas monenb, rpadguueckuii mpoueccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — ananormunas wid Oojiee HOBas MOJENb, OOBEM
orepaTuBHOW mamsaTu: He MeHee 4 [0, BumeoBbixoq HDMI 1.4, DisplayPort 1.2
win Oonee HOBass Mojeib (MM COOTBETCTBYIOIIMI 10 XapaKTePUCTHKAM
MEPCOHANBHBIN KOMIIBIOTEP C MOHUTOPOM, KJIABUATypOH U KOJIOHKAMH);

nuieM BuptyanbHoi peansHocT HTC Vive unmu Vive Pro Full Kit — 1 mt.;
JUYHbIE MOOWJIbHBIE yCTpolicTBa OOydYaloIIMXCS W/MIM HAcTaBHHUKA C
ornepalnoHHOM cucremoit Android;

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

(GaunuapT ¢ KOMILJIEKTOM JIMCTOB/MapKepHas J0CKa, COOTBETCTBYIOUIMI Habop
MUCbMEHHBIX MPUHANICKHOCTEN — 1 mIT.;

enuHas cetb Wi-Fi.

IIporpammHoe o0ecnieyeHue:

oducHOe mporpaMMHOe 00eCIeYeHNUE;

porpaMMHoOe obecrieueHue i TpéxmepHoro Mojenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

mporpaMMHasi  cpeia Uil pa3paOOTKA TPWIOKEHUH C BHPTYAIbHOW U
nonosHeHHO# peanbHocThIO (Unity 3D/Unreal Engine);

rpaduUecKuil peakTop Ha BEIOOp HACTAaBHUKA.
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PacxonHble MaTepuabl:

Oymara A4 nis pucoBaHUs U pacnedyaTku — MUHUMYM 1 ynakoka 200 n11cToB;

Oymara A3 nist puCOBaHUSI — MUHHMYM TI0 3 JTUCTa HA OJTHOTO 00yYaromerocs;

HA0Op MPOCTHIX KapaHAallel — MO0 KOJIUYECTBY 00yJarOIINXCs;

HA00p YEPHBIX MAPUKOBBIX PYYEK — IO KOJIMYECTBY 00YUArOIINXCS;

kneit [IBA — 2 mir.;

KJIeH-KapaHJall — 110 KOJMUYECTBY 00YyJarOIIUXCs;

CKOTY MPO3paYyHbIi/MaTOBBIA — 2 MIT.;

CKOTY JIBYCTOPOHHUM — 2 IIIT.;

KapTOH/TOPpoKapToH it MaketupoBaHus — 1200*800 mm, Mo OJHOMY JHCTYy Ha IBYX

00yJaromuxcs;

HO MaKE€THBIA — I10 KOJIMYCCTBY 06yt1a1011114xc51;

JIE3BUS JIJId HOKa CMEHHBIE 18 MM — 2 1mT.;

HOKHHUIIBI — I10 KOJIMYECTBY 00yUarOLINXCs;

KOBPUK JIJIsI PE3KH KapTOHA — I10 KOJMYECTBY 00YUaIOIIUXCS;

JIMH3EI 25 MM WM 34 MM — KOMIIJICKT, I10 KOJUYCCTBY 06yl1a}oumxca;

nonoaauTeabHo — PLA-mmactuk 1,75 REC HEeCKONBKHUX IIBETOB.

2.3. KAJJEHJIAPHBIN YUYEBHBIN I'PA®UK

YCTaHOBKA MPUJIOKEHNUN, aHAIU3
NPUHIUIIOB PaOOTHI, BHISBJICHHUE
KJIFOYEBBIX XapaKTEPUCTUK

Ne aara ®opma | Koua-Bo Tema 3ansaTus dDopMa KOHTPOJIA
n/n 3aHATHA | 4aCOB
1 40 Keiic 1. TectupoBanue
IIpoexTupyem naeannnoe VR-
YCTPOHCTBO
1.1 JI/TIP 2 3nakoMcTBO. TexHuka 6e3omacHOCTH. | Bxoanas
Bronnoe 3anstue («Co3naBait TUarHOCTHKA
MUPBI»)
1.2 JI/TIP 2 BBenenue B TexHoI0TUA TectupoBanue
BUPTYAIBHOU U JIONOJTHEHHOU
peabHOCTH
1.3 JI/TIP 1 3HakoMcTBO ¢ VR-TeXHOJIOrHsIMHU Ha TectupoBanue
MHTEPAKTUBHON BBOJIHOM JIEKIIUU
14 JI/TTP 1 TecTupoBaHue yCTpOUCTBa, Becena
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1.5

JUTIP

BrisiBieHue npuHIMIOB paboThI
[IeMa BUPTYyaJbHOW PEealbHOCTH,
MOKCK, aHAJIN3 U CTPYKTYPUPOBAHUE
uHpopmanuu o Apyrux VR-
yCTpOMCTBaX

becena

1.6

JU/IIP

Bei0op marepuana u KOHCTPYKIHH
JUIs COOCTBEHHOM TapHUTYPBHI,
HOATOTOBKA K COOpKE ycTpoiicTBa

becena

1.7

JUTIP

Co6opka coOOCTBEHHOM TrapHUTYPHI,
BhIpE3aHNE HEOOXOAUMBIX JIeTalIeh

JleMoHcTpanus
pelIeHui Keiica

1.8

JU/IIP

CO6opka coOCTBEHHOH TapHUTYPHI,
BBIPE3aHUE HEOOXOIMMBIX JIEeTaJICH,
JIM3aiiH yCTpOMCTBA

becena

1.9

JU/IIP

TectupoBanue u 10padboTKa
HPOTOTHIIA

becena

1.10

JUTIP

Pabora ¢ kapToii moIH30BATENHCKOTO
OTIBITA: BBISBJIICHHE MPOOIIEM, C
KOTOPBIMU MOXHO CTOJKHYTBCSI IIPU
ucrnonb3zoBaHnu VR. dokycupoBka
Ha OJHOM U3 HUX

TectupoBanue

1.11

JI/TTP

AHaIN3 ¥ OLEHKA CYLIECTBYIOIINX
pemienuit npo6yiemsl. Undorpadpuka
10 PEIICHUAM

TectupoBanue

1.12

JU/TIP

['enepanust uaet st pemeHust STUX
npobsieM. OnrcaHne HeCKOIbKUX
UJIEH, SKCIIPECC-3CKU3bl. MUHU-
Mpe3eHTAIMH U U BHIOODP TyUIINX
B IIpOpaboTKy

becena

1.13

JUTIP

N3yuenne moHATHS «TIEPCTICKTHBAY,
OKPY>KHOCTH B NIEPCIEKTUBE,
IITPUXOBKH, CBETOTCHH, MMATAIOIIEN
TEHHU

becena

1.14

JU/TIP

N3y4yeHne CBETOTEHN U MaaroIIeH
TEHH Ha pumepe Quryp.
[TocTpoenue OBICTPOTO ICKH3a
¢burypsl B nepcrekTHBe, nepeaaya
00BEMa C MOMOIIBI0 KapaHaalla.
TexHuKa pUCOBaHUS MapKepaMu

becena

1.15

JI/TIP

OcBoenue HaBbIKOB paboTsl B [10
JUTS TPEXMEPHOTO MPOCKTUPOBAHUS
(na Be10Op — Rhinoceros 3D,
Autodesk Fusion 360)

JlemoHCTpanus
pelIeHuit keiica
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1.16

JUTIP

3D-monenupoBanme
pa3pabaTbeiBaeMOIo ycTpoiicTBa

becena

1.17

JUTIP

doTopeanrcTUUHAs BU3YaTH3aLUs
3D-monenu. Pennep (KeyShot,
Autodesk Vred)

becena

1.18

JUTIP

[ToaroroBka rpaguueckux
MaTepHaJoB Ui MPe3CHTAluN
npoekTa (poTo, BUIEO,
uHdporpagpuka). OCBOCHUE HABBIKOB
BEPCTKHU IPE3EHTAlUN

TECTUPOBAHUE

1.19

KpYyTJIbIA
CTOJI

[IpencraBneHne MpoOEKTOB Mepe.]
JIPYTUMH 00YyJatOIIMHCH.
[TyOnmuHast mpe3eHTalys 1 3ammTa
MIPOEKTOB

[Ty6nuunas
MIpe3eHTalUs U

3aluTa IMMpOCKTOB

32

Keiic 2. Pazpa6arbiBaem VR/AR-
NMPUJI0KEHUsI

JU/IIP

BBo/1Hast HHTEpaKTUBHAS JIEKIMS 110
TEXHOJIOTHAM JIOIIOJHEHHOU U
CMELIaHHOM peaTIbHOCTH

TectupoBanue

2.2

JI/TTP

TectupoBanue cymectByromux AR-
MIPUJIOKEHUH, OTIPEIETICHUE
INPUHIUIIOB PabOThl TEXHOJIOTHU

TectupoBanue

2.3

JU/TIP

BrisiBienue npoOi1eMHON CUTyaluuy,
B KOTOpoii momorio 661 VR/AR-
MPUJIOKEHUE, UCTIONb3Ys METO/IbI
J3aliH-MBIIUICHUS

becena

2.4

JI/TIP

AHaM3 ¥ OlLIEHKAa CYLIECTBYIOINX
peuieHuit mpo6nemsl. ['eneparus
coOcTBeHHBIX uzaeu. PazpaboTka
ClLEHapUs IPUIOKEHUS

becena

2.5

JU/TIP

Pa3zpaboTka crieHapus pUI0KEHHUS:
MeXaHUKa B3auMO/JICHCTBUS,
(byHKIIMOHAT, TPUMEPHBIA BHT
uHTepdeiica

becena

2.6

JU/TIP

MuHu-TIpe3eHTalu U U UX
nopaboTka 1o 0OpaTHOM CBA3U

JlemoHCTpanus
pelIeHni Kelica

2.7

JU/TIP

[TocnenoBarenbHOE H3yUEHUE
BO3MOXKHOCTEH Cpeibl pa3paboTKu
VR/AR-npunoxeHuit

becena

2.8

JU/TIP

Pazpaborka VR/AR-nipunoxxenus B
COOTBETCTBUU CO CIICHapHEeM

becena

2.9

JU/TIP

Co6op oOpaTHOI CBSI3U OT
IIOTCHIUAJIbHBIX M10JIb30BaTEIICH

TectupoBanue
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MIPUIIOKEHUS

2.10

JI/TIP 2 JopaboTka npuiioKeHus, yIUTbIBas
00paTHYIO CBS3b MOJIH30BATEIS

TectupoBanue

2.11

JI/TIP 2 BrisiBieHue KiII0OUeBbIX TpeOOBaHUI K
pazpabotke GUI — rpaduyeckux
uHTEep(hEHCOB MPUITOKEHU

becena

2.12

JI/TIP 2 Paspabotka unrtepdeiica
NPUIOKEHUS — JM3aliHa U

CTPYKTYpPBI

becena

2.13

npakTuka |4 [TonroroBka rpaduueckux
MaTepHaJoB Ui MPe3eHTaIluN
npoekTa (poTto, BUIEO,
uH(porpaduka). OcBoeHHE HABBIKOB
BEPCTKU NIPE3CHTAIIMN

JlemoHCTpanus
peuieHui keica

2.14

KPYIJIblid |2 [IpencraBnenue MpoeKTOB NEPE
JIPYTMMU 00Yy4arOIIUMUCS.
[TyOnuuHas npe3eHTauus 1 3amuTa
MIPOEKTOB

CTOJI

[Ty6nuunas
pe3eHTalus U
3aIuTa MPOEKTOB

72 Bcero uacos

2.4. OueHoO4YHbIEC MAaTEPHUAJIBI
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2.5 Cnmcok Jureparypsbl

1. Anpuan llloneccu. Kak crate qu3aiiHepom, He poaaB Aymry absBoiy / [Turtep.

2. ’Kanna JIuarka, Tum Orunsu. ymaii kak nu3aitHep. {u3aliH-MbllIJIEHUE 1715
MeHeKepoB / ManH, MiBarnoB u @epOep.

3. Maiixn Ixanna. Coxru cBo€ noptrdomnuo! To, uemy He ydar B Tu3aliHEPCKUX IIKOJIAX /
[Turep.

4. @®un Knusep. Yemy Bac He Haydart B Au3aiiH-1mkone / Punon Knaccuk.

5. Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design (Portfolio Skills)
| Paperback, 2012.

6. Jennifer Hudson. Process 2nd Edition: 50 Product Designs from Concept to Manufacture.
7. Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

8. Kevin Henry. Drawing for Product Designers (Portfolio Skills: Product Design) /
Paperback, 2012.

9. Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product Designers /
Hardcover, 20009.

10. Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the Rapid Visualization of
Ideas.

11. Rob Thompson. Prototyping and Low-Volume Production (The Manufacturing Guides).
12. Rob Thompson. Product and Furniture Design (The Manufacturing Guides).

13. Rob Thompson, Martin Thompson. Sustainable Materials, Processes and Production (The
Manufacturing Guides).

14.  Susan Weinschenk. 100 Things Every Designer Needs to Know About People (VVoices
That Matter).

15. http://holographica.space.

16. http://bevirtual.ru.

17. https://vrgeek.ru.

18. https://habrahabr.ru/hub/virtualization/.

19. https://geektimes.ru.

20. http://www.virtualreality24.ru/.

21.  https://hi-news.ru/tag/virtualnaya-realnost.

22.  https://hi-news.ru/tag/dopolnennaya-realnost.

23.  http://www.rusoculus.ru/forums/.

24. http://3d-vr.ru/.

25. VRBE.ru.

26. http://www.vrability.ru/.

27. https://hightech.fm/.

28. http://www.vrfavs.com/.

29.  http://designet.ru/.

30. https://www.behance.net/.

31.  http://www.notcot.org/.

32. http://mocoloco.com/.

33. https://www.youtube.com/channel/UCOzx6PAOtgemJI1Ypd 1FTA.

34. https://vimeo.com/idsketching.

35. https://ru.pinterest.com/search/pins/?q=design%20sketching&rs=typed&term_meta[]=de
sign%7Ctyped&term_meta[]=sketching%?7Ctyped.
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36.

https://www.behance.net/gallery/1176939/Sketching-Marker-Rendering.
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