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B nocobuu ncnonbsosaHbl MaTepuanbl M3 OTKPbITbIX
ucTouHuKos cetn MHTtepHet. [Nockonbky MCTOYHM-
KU, pa3melLaowme y cebs nHbopMauuio, 4aneKko He
Bceraa ABnAloTcA obnapaTensMu aBTOPCKWUX Mpas,
NpOCKMM aBTOPOB WMCMOMb30BaHHbBIX HaMKW MaTepua-
NOB OTK/MKHYTbCA, U Mbl Pa3MECTMM yKa3aHue Ha UX
aBTOPCTBO.

CEopHMK NpepgHa3Ha4YeH WCKAKYUTENbHO ANS He-
KOMMEPYECKOro UCMob30BaHMA.
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[ Toacuuressras 2ANUCKA

AKTYyanbHOCTb: BUPTYyanbHas U JOMOJIHEHHasa peanbHOCTN — OCOo-
6ble TEXHONOrMYecKMe HarpasneHUs, TECHO CBA3aHHbIe C APYrMMU.
STU TEXHONOrMN BKKOYEHbI B CMIMCOK K/IHOYEBbIX W OKa3blBaloT Cy-
LWecTBeHHOe BAUAHWE Ha pa3BuTUe pbiHKOB. [pakTnueckn ans Ka-
KAOM NepcrneKTUBHOM No3uumu Byayliero KpaiHe nonesHol byayT
3HaHusa u3 obnactn 3D-MopennMpoBaHns, OCHOB NporpaMMMpOBa-
HW1SA, KOMMbIOTEPHOIO 3PEHUS U T. M.

CornacHo MHoroumcneHHbiM wccnegosaHusM, VR/AR-pbiHok
pa3BMBaeTCA NO IKCNOHEHTE — COOTBETCTBEHHO, MY HEOOXOANMI
KOMMETEHTHbIE CMeLuanncTbl.

B xope npakTuuyeckux 3aHATUIA MO NporpaMme BBOAHOrO MOAY-
ns obyvalowmecs NO3HaKOMATCS C BUPTYanbHOW, JOMOMHEHHOMN 1
CMELWaHHOW peanbHOCTAMU, MOUMYT UX OCOBEHHOCTU 1 BO3MOXK-
HOCTU, BbIABAT BO3MOXKHbIE CNOCOOLI MPUMEHEHUs, a TaKxe onpe-
0ensT Haubonee WHTEpPecHble HanpaBneHWs ANS AanbHenwwero
yrnybneHus, napannenbHo pa3BuBas HaBblKU AW3aliH-MblLleHUS,
AM3alH-aHanM3a U cnocobHOCTb Cco34aBaTb HoBoe W BocTpebo-
BaHHoOe.

CuHeprvus MeTofoB WM TEXHONOMMW, UCMONb3yeMbiX B Hanpas-
neHunn «PazpaboTia NpUNOXeHWHA BUPTYanbHOM U AOMNONAHEHHOW
peasbHOCTU», AacT 0By4atoLeMycs YHUKanbHble MeTarnpeaMeTHble
KOMMeTeHuUn, KoTopble ByayT nonesHbl B chepe NpoekTMposa-
HWA, MOAENMpPOBaHUsA 06beKTOB M NPOLECccoB, paspaboTku Npuno-
XEeHWUM 1 ap.

MporpamMma AaéT HeobxoaMMble KOMMETEHLUMW AN AanbHenwe-
ro yrnybnéHHoOro OCBOEHWs AM3aMHEePCKMX HaBbIKOB WU METOAMK
npoexkTupoBaHnsa. OCHOBHbIMM HanpaBNEHWUAMU B U3YYEHUN Tex-
HOMOrMIA BUPTYaNbHOW U AOMONHEHHOW peanbHOCTU, C KOTOPbIMU
No3HakoMATCs obyvatolwmecs B paMKax Moy s, CTaHYT HavasbHbie
3HaHMA O pa3paboTke MPUNONKEHUIN ONSA PasfMYHbBIX YCTPOWCTS,
OCHOBbI KOMMbIOTEPHOro 3peHus, 6aszoeblie noHaTus 3D-mopenu-
pOBaHus.

Yepes 3HAaKOMCTBO C TEXHOMOMMSAMW CO34aHUA COBCTBEHHbIX



YCTPOWUCTB U pa3paboTkun NpunoxeHnin byayT pa3BuBaTbCs Uccne-

LAOBaTeNbCKNE, UHXKEHEPHbBIE N MPOEKTHbIE KOMMETEeHLMN.
OcBoeHue 3TUX TEXHONOTUI NOApPa3yMeBaeT rnosyyeHue psaa

6a30BbIX KOMMETeHUWNI, BNageHne KOTOPbIMU KpPUTUYECKM Heob-

XoauMo NbOMYy CreumanncTy Ha KOHKYPDEHTHOM pbiHKe TpyAa B
STEAM-npodeccusx.

Llene nporpammbi: popMmposaHme yHukanbHbix Hard- u Soft-kom-
neteHuMi no pabote ¢ VR/AR-TexHonornammn yepes ncnonb3osa-
HWe KeNC-TEXHONOMMIA.

3apauv nporpaMMbl:

O6yuarowme:

+ 0bbAcHUTb BazoBble noHATUS chepbl pa3paboTKn NPUNOKEHWIA
BMPTYanbHOW W AONONHEHHOM PeanbHOCTU: KNoueBble 0cobeH-
HOCTW TEXHOMOMMIN K UX pa3nuymna Mexay cobol, naHopamMHoe
$OTO 1 BUAEO, TPEKUHT peanbHbiX 06beKkToB, MHTepdeic, nonu-
roHasbHOe MOAENUPOBaHUE;

+ chOpMUpPOBaTbL HaBbIKWU BbIMOMHEHUS TEXHONOMMYECKOM LenoY-
K pa3paboTKn NPUNOKEHMI Ans MOBUbHBIX YCTPOMCTB W/Mnu
MepCcoHanbHbIX KOMMbIOTEPOB C UCMONb30BaHWUEM CreLMarnbHbIX
NporpaMMHbIX cpea;

+ cdopmMupoBaTb HazoBble HaBblkKM paboTbl B nporpaMmax AN pas-
paboTKM MPUNONKEHUN C BUPTYanbHOW WU AOMONHEHHOW pearb-
HOCTbIO;

+ chopMupoBaTb HazoBblie HaBbikM paboTbl B nporpaMmax Ans
TPEXMEPHOro MOAeNMPOBaHUA;

+ Hay4YuTb MCMONb30OBaTb W afanTUPOBaTb TPEXMEpPHbIe MoAenu,
HaxXxoAALWMECA B OTKPLITOM AOCTYMeE, ANA 3334 Kelca;

+ chopmMupoBaTb 6a3oBble HaBblkK paboTbl B NporpaMMax Ans pas-
paboTku rpadpuyeckmx uHTepdencos;

* NMPWBUTb HaBbIKM MPOEKTHOW AEATENbHOCTU, B TOM YMCNE UC-
NONb30BaHWE UHCTPYMEHTOB MNaHUPOBaHUS.

PazeuBatowme:
* Ha NPOTSEHUWN BCeX 3aHATUIN dopmMupoBaTb 4K-koMneTeHUMM
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(KpUTHUYECKOe MbllNEHWEe, KpeaTUBHOE MblluNeHne, KOMMYHUKa-
ums, Koonepauus);

cnocobCcTBOBaTh paclUMpPEHUIO CNOBAapHOro 3anaca;
CcnocobCTBOBaTh Pa3BUTUMIO MaMsATU, BHUMaHUS, TEXHUYECKOro
MblWNeHUA, n306peTaTenbHOCTH;

CcnocobCcTBOBaTb Pa3BUTUIO aNTOPUTMUYECKOTO MbIlEHWNS;
cnocobcTBOBaTh GOPMUPOBAHUIO MHTEPEca K TEXHUYECKUM 3Ha-
HUAM;

cnocobcTBoBaTh POPMUPOBAHUID YMEHUSA MPAKTUYECKOro npu-
MEHEHMA NONYYEHHbIX 3HaHWM;

cbopMmpoBaTb yMeHue GOpMynMpoBaTh, apryMeHTMpoBaTh U
OTCTamBaTb CBOE MHeHue;

chopmMUpoBaTb yMEHME BbICTYNaTb Ny6ANMYHO C AokNafamMu, npe-
3eHTaUWAMU U T. M.

BocnuratenbHbie:

BOCMUTbIBATb akKKypPaTHOCTb U AUCLUMIUHUPOBAHHOCTb Mpw Bbl-
NoAHEeHUWU paboTsl;

crnocobcTBOBaTh GOPMUPOBAHUIO MONMOXKMUTENBHOW MOTUBALIMM K
TPYAOBOW AEATENBHOCTU;

cnocobcTeoBaTh GOPMUPOBAHUIO OMbITa COBMECTHOMO U UHAW-
BUAYaNbHOro TBOPYECTBA MPU BbINMOMHEHWUW KOMaHAHbIX 3aja-
HUI,

BOCMUTbIBaTh TpyAoniobue, ysakeHne K Tpyay;

dopMUupoBaTh YyBCTBO KONTEKTUBU3MA U B3aMMOMOMOLLM;
BOCMWUTbIBATb YYBCTBO MAaTPUOTU3MA, FPAXKAAHCTBEHHOCTU, rop-
LOCTW 33 AOCTMXKEHUS oTevecTBeHHon M T-oTtpacau.

MporHosupyembie pe3ynbraTbl U cNocobbl MX NpoBepKU

IluyHoCTHbIE pe3ynbTaThi:

KpUTUYECKOoe OTHOWeEeHWe K MHPopMaumm 1 n3bupatenbHOCTb
€€ BOCMpUATKA;

OCMbIC/IEHNE MOTUBOB CBOWMX AEWCTBUW NPU BbIMONHEHUM 3ada-
HUM;

pa3suTMe Ntbo3HaTeNbHOCTHU, COOBPa3nTENbHOCTU NMPU BbIMON-
HEeHWWM pa3HoobpasHbIX 3agaHui NpobneMHoro M aBpuUcCTUYe-



CKOro xapakTepa;

+ pasBUTUE BHMMAaTENbHOCTW, HACTOMYMBOCTU, LIeNeyCTPEeMIEH-
HOCTW, yME@HMA NpeoaosieBaTb TPYAHOCTH;

*+ pasBUTME CaMOCTOSTENbHOCTU CYXXAEHUN, HE3aBUCUMOCTM N He-
CTaHAapTHOCTU MbIlNEeHUS,;

- OCBOEHME CoLmanbHbIX HOPM, MPpaBu NoBeAeHWs, poneit n Gopm
COLManbHOM XXU3HW B rpynnax n coobuiecreax;

- dopMUpOBaHME KOMMYHUKATUBHOM KOMMETEHTHOCTW B Obuie-
HWWU 1 COTPYAHUYECTBE C APYr1MU OBydaroLmMmncs.

MeTtanpeaMeTHble pe3ynbTaThi:

PerynsTtusHble yHUBepcanbHble yyebHble AeNcTBUA:

+ YME@HWe NPUHUMAaTb U COXPaHATb yuebHylo 3apavy;

+ YMEHMWe NNaHWPOBaTb MOCNEA0BATENbHOCTb LWAaroB asropuTMa
AN OOCTUXKEHUS LENU;

+ yMeHue CTaBuUTb Lenb (co3aaHue TBOpYeckow paboTel), nnaHu-
pOBaTb AOCTUIKEHWE STOW LieNu;

+ YMeHMe OCyLLeCTBNATL UTOrOBbIA M MOLWAaroBbli KOHTPO/b Mo pe-
3ynbTaTy;
cnocobHOCTb afeKBaTHO BOCMPUHMMATb OLEHKY HacTaBHUKa W
APpYrvx obyyvaroLmxcs;

+ YMEeHWe pa3ninyaTb cnocob u pesynbTaT AeNcTBuS;

+ YMeHWe BHOCWUTb KOPPEKTUBbI B AEUCTBUS B CNyYae pacxoXae-
HWA pe3ynbTaTa peleHns 334a4n Ha OCHOBE €€ OLEHKM U y4eTa
XapaKkTepa cAenaHHbIX ownbok;

+ YMEeHWe B COTpyAHUYECTBE CTaBUTb HOBble yyebHble 3anaun;

+ cnocob6HOCTb MPOABNATb MO3HABATENbHYIO MHULIMATUBY B yueb-
HOM COTPYAHUYECTBE;

- YMeHWe ocBauBaTb crnocobbl peleHns npobnemM TBOPYECKOro
XapaKkTepa B )KU3HEHHbIX CUTYaLMsX;

+ YMeHWe OLEHWBAaTb MOMYyYatoLMNCs TBOPYECKMIN NMPOAYKT U CO-
OTHOCUTb €ro C M3Ha4asibHbIM 3aMbIC/IOM, BbINOAHSATL MO HEO6X0-
AVMOCTW KoppeKkuun nubo npoayKkTa, nbo 3ambicna.

MNo3HaBaTenbHble yHUBEPCanbHble y4ebHble AeNCTBUSA:
+ YMEeHWe OCyLLecTBNATE MOUCK MHOPMaLMK B MHAMBUAYa bHbIX
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MHOOPMaLMOHHBIX apXmMBax obyuatowerocs, MHGOPMaLMOHHON
cpene o6pa3oBaTenbHOro yupexaeHus, penepanbHbiX XpaHUIu-
wax MHPoOpMaLMOHHbIX 0Bpa3oBaTe/bHbIX PecypcoB;

yMeH1e UCMonb30BaTh CpeacTsa MHPOPMALMOHHBIX U KOMMYHW-
KaLMOHHbIX TEXHOMOMMIA A8 pEeLeHUs KOMMYHUKATUBHbIX, Mo-
3HaBaTe/IbHbIX U TBOPYECKUX 3ahay;

yMeHWe OpveHTUPOBaTbCS B pa3Hoobpasunn cnocobos peleHuns
3apayv;

YMEHUe OCYLLeCTBNATh aHan3 0bbeKToB C BblAeNEHMEM Cylle-
CTBEHHbIX N HECYLLEeCTBEHHbIX MPU3HAaKOB;

YMeHue NpoBOAUTb CPaBHEHME, KnaccudUKaLMIo MO 3aaaHHbIM
KpUTEpUAM,

yMeHue CTPOUTb NorMyeckmne paccy)xaeHus B popme cessu npo-
CTbIX CY)KAEHMIN 06 0bbeKTe;

YMEHMWe YCTaHaBAMBaTb aHanornu, NpUHUHHO-CNEenCTBEHHbIe
cBs3N;

yMeHMe MOoLennpoBaTh, Npeobpa3oBbiBaTh OObEKT U3 YYBCTBEH-
HOWN GOpPMbl B MOAENDb, FAE BblAeNeHbl CYLEeCTBeHHble XapaKTe-
puUcTUKK obbekTa (NMpOCTpaHCTBEHHO-rpaduyecKas UM 3HaKo-
BO-CUMBO/IMYECKaA);

YMEHUe CUMHTEe3MpOoBaTb, COCTaBAATb LENoe U3 4acTel, B TOM
Yncne CaMoOCTOATE/IbHO AOCTPanBaTh C BOCMONHEHMEM HeaoCTa-
IOLMX KOMMOHEHTOB.

KoMMyHWKaTMBHbIE YHMBEpPCanbHble y4ebHble AeNCTBUS:
yMeH1e apryMeHTUpPOBaTb CBOK TOYKY 3PEeHUS Ha BbIOOP OCHO-
BaHHIZ n KputTepues npu BblaeneHn npru3HakKoB, CpaBHEHUN U
Knaccudurkaumm ob6bveKToB;

yMeHue BbiC/ylWwnBaTh cobeceaHnKa 1 BECTU Ananor,
CnocobHOCTb MpU3HaBaTb BO3MOXHOCTb CYLL,ECTBOBaHWSA pas-
NINYHbBIX TOYEK 3PEHUS U MPaBO KaXA0ro UMEeTb CBOIO;

yMeHWe NNaHUpoBaTh yyebHoe COTPYAHMYECTBO C HaCTaBHUKOM
W APYrMMU OBy4YaloWMMNCAa: onpeaensTb uenu, yHKLMM yyacT-
HUKOB, cNocobbl B3aUMOOENCTBIA;

yMeHMe OCYLLeCTBAATb MOCTAaHOBKY BOMPOCOB: MHULMATUBHOE
COTPYAHUYECTBO B NOUCKe U cbope nHpopMauumu;



yMeHue paspelaTtb KOHOIUKTbI: BbiABNEHWE, NAeHTUdUKaLUS
npo6embl, MOUCK U OLLEHKa anbTepHaTUBHbIX cnocobos paspe-
WeHWA KOHGUKTE, MPUHATUE PELIEHNs U ero peanmsauus,
YMEHWEe C LOCTAaTOUYHOM NOMHOTOW N TOYHOCTbHIO BblipaXaTb CBOM
MbIC/TM B COOTBETCTBUM C 33AayaMu W YCNOBUSMU KOMMYHUKa-
Lmu;

BnageHMe MOHONOMMYECKOW 1 Auanornyeckon popmamm peun.

MpeameTHbIe pe3ynbTaThl
B pesynbTaTte ocBoeHus nporpamMMbl obyyatowmecs [OMKHbI
3HaTb:
KNKoYEBble 0COBEHHOCTN TEXHONOTUI BUPTYanbHOU WU Aonon-
HEHHOW peanbHOCTH;
NPUHLMMbI PaBoTbl MPUNOXKEHUI C BUPTYanbHON WU AOMONHEH-
HOW peanbHOCTbIO;
nepeyeHb COBPEMEHHbIX YCTPOWCTB, MCMONb3yeMbliX Ans paboTbl
C TEXHONOMMAMU, U UX NPedHa3HaveHune;
OCHOBHOW QYHKLMOHaN NporpamMMm Ans TpEXMepHoro mMoaenn-
poBaHus,
MPUHLMMbI M CNocobbl pa3paboTku MPUNOKEHWUI C BUPTYanbHOM
W LOMONHEHHOWM PeanbHOCTLIO;
OCHOBHOW YHKLUMOHaN NporpaMMHbIX cpea Ans paspaboTtku
MPUIOXKEHUI C BUPTYanbHOM U 4OMNONHEHHOW PeanbHOCTbIO;
ocobeHHOCTU pa3paboTiku rpaduyecknx MHTepdencos.
yMeTb:
HacTpauBaTb M 3anycKaTb LWNEeM BUPTYanbHOW peanbHOCTH;
yCTaHaBnuBaTb N TeCTUPOBAaTb MPUNOXKEHUA BVIpTyaﬂbH0|7| pe-
a/lbHOCTH;
CaMOCTOATE/IbHO COBUPaTb OYKWU BUPTYaNnbHOWN peanbHOCTH;
bopMynmnpoBaTbh 3adauy Ha NPOEKTUPOBaHWE UCXOAA W3 BbifB-
NneHHow npobnembi;
YMEeTb MO/Ib30BaTbCs Pa3/INYHBIMU METOAAMU reHepaLum naen;
BbIMNONHATE MPUMUTUBHbIE OMepauun B NporpaMmax Ang Tpéx-
MEpHOro MoAeNMpOoOBaHNS;
BbIMONHATL MPUMMUTUBHbBIE OMNEpauMu B MPOrpaMMHbIX Cpeaax
ANs pa3paboTKu NPUNOXKEHUIA C BUPTYasIbHOM W AOMNONHEHHON
peanbHOCTbIO;
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+ KOMMNUAMPOBaTb NPUNOXEHWE ANA MOBUMbHBIX YCTPOWUCTB MU
nepcoHanbHbIX KOMMbIOTEPOB U pa3MelwaTb €ro on- cKavymBaHuMA
Nonb30BaTENAMMU;

- paspabarbiBaTb rpadpuueckun untepdeic (UX/UI);

+ pa3pabaTbiBaTb BCe HEOBXOAMMblE rpapuyeckmne 1 Buaeomare-
pvanbl 4N Npes3eHTaunmn NpoeKTa;

+ NpeacTaBnsTb CBOW NPOEKT.

BNafeThb:

+ OCHOBHOW TEpMUHONOrMen B 061acTn TeXHONOMMI BUPTYa/IbHOM
1 LONONHEHHOW peanbHoCTy;

+ 6a30BbIMW HaBblIkaMW TPEXMEPHOro MOAE/TMPOBaHWS;

+ 6a30BbIMWU HaBblkaMW pa3paboTKM NMPUNOKEHUI C BUPTYa/IbHOM
W LONONHEHHOW peanbHOCTbIO;

+ 3HaHMAMMK MO NpMHUMNaM paboTbl U OCOBEHHOCTSAM YCTPOMCTB
BUPTYaNlbHOM U AOMNONHEHHOW peanbHOCTU.

®PopMbl noaBeASHNA UTOTOB peanusauum
o6uweobpazoBaTenbHOU NPOrpaMMbl
MopBeneHne UTOroB peanuayeTcs B paMKax 3aliMTbl pesynsTa-
ToB BbinonHeHus Kerca 11 Kerica 2.

®opMbl AeMOHCTPaLUK pe3yNibTaToB obyueHus
MpeacTaBneHune pesynbratos 06pa3oBaTeNbHOW AeATENbHOCTH
nporaéT B dopmMe NybAMYHOM Npe3eHTaLnn peLleHnA KeMCoB Ko-
MaHAaMU 1 MOCNEeAYOWMX OTBETOB BbICTYMNAIOWMX Ha BONPOCHI Ha-
CTaBHWKa U Apyrnx KoMaHa.

PopMbl AMarHOCTUKKM pe3ynbTaTos obyueHus
becena, TecTpoBaHue, onpoc.

Conepxanue nporpaMMbl Kypca
MporpaMma npegnonaraeT NOCTeNeHHoOEe paclunMpeHne 3HaHUM U
ux yrnybneHue, a Takxke npuobpeteHne ymMeHuin B obnacTtu npo-
eKTUPOBaHMA, KOHCTPYMPOBAHUA W W3rOTOBNIEHUS TBOPYECKOro
npoayKTa.
B ocHoBe 0bpasoBaTenbHOro NpoLecca NexmT NPOeKTHbIW Noa-
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xon. OcHoBHas ¢popMa Nogayun TeEoOpUM — UHTEPaKTUBHBIE NEKLUM
1 nowaroeble MacTep-knaccol B rpynnax go 10-15 yenosex. Mpaxk-
TUYECKWe 3aAaHWNA MNAHUPYETCS BbIMONHATb Kak WHAWBUAYaNbHO
M B Mapax, Tak U B ManbiX rpynnax. 3aHaTus NPOBOASTCS B BUAe
6ecen, CEMUHAPOB, NEKUUIA: ANS HAarNsAHOCTHU NOAaBaEMOro MaTe-
puWana MCNob3yeTcs pPas/INyHbIA MyNbTUMEAUAHbIA MaTepuan —
npe3eHTauun, BUACOPONNKN, MPUNOXKEHUS MP.

Pa g.paé&rm VMR;npu_m;m«uﬁ 1



OcsoeHwue HaBbikoB paboTsl B [10 ans TpéxMepHoro

npoeKkTuposaHusa (Ha BbiGop — Rhinoceros 3D, Autodesk Fusion 6
360)

3D-mopenupoBaHue paspabaTbiBaeMoro yCTPOUCTBa 4
doTtopeanucTuuHasa Busyanusauva 3D-moaenn. Pengep (KeyShot, 2
Autodesk Vred)

MoaroToBka rpaduueckmux MaTepuanos ANa Npe3eHTauMmn NpoeKkTa
(doTo, Buaeo, uHdorpaduka). OcsoeHue HaBbIKOB BEPCTKM 2
npezeHTaLuu

MpencrasneHe NpoekToB Nepea ApYrMMu 0ByUaoLWMMUCS. 2
My6nvuyHas npeseHTaumnsa 1 3alUMTa NPOEKTOB

Ketic 2. PazpabaTtbisaeM VR/AR-npunosxerus

BBOAHEH WHTepakKT1BHaa nekuumsa no TexHonormam nOnOﬂHeHHOﬁ 4] 1
CMeLlaHHOW peanbHOCTH

TecTupoBsaHue cywecTsytolwmx AR-npunoxeHuia, onpepeneHue 1
NPUHLMNOB paboTbl TEXHONOrMK

BoiasneHue npobneMHol cutyaumu, B kotopol nomorno 6u1 VR/AR- 9
NpUNoXeHne, UCNob3ya METOABI AWN3aliH-MbIWNEHUS

AHanus v oLeHKa cylecTeyoLWmMX pelleHuit npobnemsbl. [eHepaums 2
cobcTBeHHbIX uaei. PaspaboTia cueHapus NpunoxeHus

PaspaboTka cLeHapua NPUNOXeHUA: MexaHuKa B3aMMoaeACTBMS, 2
byHKUMOHaN, NPUMEpPHbIF BUA UHTepdelica

MuHK-NpeseHTauMM naew n ux popabotka no obpaTHoOM CBA3N 2
MocnepoeaTtenbHoe M3ydYeHWe BO3MOXHOCTEN cpefpl pa3paboTku 2
VR/AR-npunoxeHui

Pazpabotika VR/AR-npunoxeHns B COOTBETCTBUM CO CLiEHapreM 8
Cbop obpaTHOI CBA3M OT NOTEHLMaNbHbIX NOMb30BaTeNen 2
NpUNOMEeHUs

[opaboTka NpUnoxeHus, yuuTbieas obpaTHyto cBa3b nonb3oeartens |2
BbiseneHue knouesbix TpebosaHuit K paspaboTke GUI — 2
rpadUYecKMx MHTepHEencoB NPUNOKEHWI

Paspabotka uHTepderica NpUNoXeHUa — An3aiiHa u CTPYKTYpbI 2
MoaroToBka rpaduyeckmx MaTepyanos ANa Npe3eHTauMmn NpoeKTa
(doTo, Braeo, nHporpaduka). OceoeHune HaBbIKOB BEPCTKU 4
npeseHTaLuu

[MpencraBneHue NpoeKToB Nepen ApYruMK 0ByHaloWUMMICS. 2
My6amuHas npeseHTaums 1 3alUTa NPOEKTOB

Bcero yacos 68
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Pazpenbl nporpammel yuebHoro kypca

Bcero
YacoB

O6pazoBaTenbHas 4acTb

Kewc 1.
MpoekTupyem naeanbHoe VR-ycrpoiicteo

11

3HakomcTBO. TexHuka 6ezonacHocTu. BBogHoe 3aHaTue («Co3pasait

MUPbI»)

12

BeepeHue B TexHonorum BMpTyEI!'IbHOI;I W AOMNONHEeHHOoM peanbHOCTH

13

3HakomMcTBO € VR-TexHonoruaMm Ha UHTEpakTUBHOW BBOOHOM
nekumm

TecTupoBaHuWe yCTPOMCTBa, YCTaHOBKA MPUNOXKEHWIA, aHanus
NPUHLMNOB paboTbl, BbiABNEHWE K/IOYEBbIX XapakTepUCTUK

BbisBneHue NnpuHUMNoB paboTbl WaeMa BUPTYaNbHOW peanbHOCTH,
MNOWCK, aHaNu3 U CTPYKTYpUpoBaHue nHdopMaumm o apyrux VR-
ycTpoMcTBax

Bbibop mMaTepuana 1 KOHCTPYKUMM ANnd COBCTBEHHOMN rapHUTYpbI,
nogaroToeka k cbopike ycTporcTea

C6opka cobCcTBEHHOM rapHUTYpPbI, Bbipe3aHue HeobxoanmMeIxX
pertanen

Cbopka cobcTBEHHOM rapHUTYpPBI, Beipe3aHue HeobxoanMbIX
fAeTanen, AU3alH yCTpoMCTBa

TeCTVIpOBBHME n ,qopaﬁoTKa npoTtoTuna

PaboTa c kapTolt nonb3oBaTenbCKoro onbiTa: BoiABNEHWe Npobnem,
€ KOTOPbIMM MOXHO CTONKHYTbCA NpW Ucnonb3osaHum VR,
DoKycMpoBKa Ha OAHOM N3 HUX

AHanmz v oLeHKa CYLWECTBYIOWMX peLeHid Npobnemsl.
Wudorpadura no pelerHmam

[eHepaunsa uaeit ans pewenus atux npobnem. OnucaHune
HECKONbKUX UAEH, IKCNPEeCcc-3CKM3bl. MUHW-Npe3eHTauMK1 naen 1
BbIGOP NMyYlIMX B NpopaboTKy

M3yyeHne NOHATUA «NepCcneKkTrBay, OKPY)KHOCTH B NepcreKTUse,
WTPUXOBKM, CBETOTEHM, NAAAIOWEN TEHN

M3yyeHune ceeTOTEHM 1 NajaloLLeli TeHU Ha npumMepe buryp.
MocTpoeHue BeicTporo ackusa Gurypsl B nepcrnekTuse, nepenaya
o6beMa € MOMOLLbIO KapaHAaLwa. TexHUKa pUCOBaHWA MapKepamMu

12




[[[ COgE’/UMH(/IE TeEM NPOZP‘&WM(){

Ke#ic 1. Mpoektupyem ngeanoHoe VR-ycrpoiicteo

B pamkax nepeoro keiica (34 u) obyvalowmecs nccnenyoT cyle-
CTBYIOLME MOLENN YCTPOMUCTB BUPTYanbHON peanbHOCTH, BbIABNSA-
tOT K/IOYEBble MapaMeTPbl, @ 3aTEM BbIMONHAOT MPOEKTHYHO 3aaady
— KoHcTpyupytoT cobetBeHHoe VR-yctpoiicto. Obyuatowmecs
nccnepytot VR-koHTponnepsl n 0606wWwaoT BO3MOXKHbIE MPUHLLA-
Mbl yNpaBfeHUs cUCTeMaMu BUPTyanbHOW peanbHocTU. CpaBHu-
BalOT PasfiNuHble TUMbl YNIPaBAeHUs U AeNaloT BbIBOAbI O TOM, YTO
HeobxoaMMo Ans «obMaHa» MO3ra U Norpy>KeHus B APYron Mup.

Obyuatowmecs cMoryT cobpaTb cobcTeHHyto Moaens VR-rap-
HUTYpbI: CMPOEKTUPOBaTb, CMOAENMPOBaTh, Bblpe3aTb/pacneya-
TaTb Ha 3D-nNpuHTEpe HyXHble 3NeMeHTbl, @ 3aTeM MpoTecTUpo-
BaTb CAMOCTOSTENbHO pa3paboTaHHOe YyCTPOMUCTBO.

Keiic 2. Paspa6arbiBaeM VR/AR-npunoxenus

MNocne ¢opMUPOBaHUSA OCHOBHbIX MOHATUI BUPTYanbHOW pe-
anbHOCTU, NonyYyeHns HaebikoB paboTel ¢ VR-obopynoBaHueM B
nepeBoM Kkerce (34 u), obyyarowmecs NepexoaaT K PACCMOTPEHUIO
MOHATUA AOMONMHEHHOW W CMELWaHHOW peanbHOCTU, pa3bupatoT
NX OCHOBHble OTMYMA OT BupTyanbHoW. CospatoT cobecTeeHHOE
AR-npunoxeHune (augmented reality — pononHeHHas peanb-
HOCTb), oOTpabaTbiBas HaBbIKM PaboTbl C HEOEXOANMBIM B AaNbHEN-
WweM NporpaMMHbIM obecneyeHneM, HaBbIKU AU3alH-NPOeKTUPO-
BaHWS U AN3alH-aHaIUTUKN.

O6yvatowmecs Hay4aTcs paboTaTb € KpynHEMWMUMM peno3mnTo-
puaMu BecnnaTHbIX TPEXMEPHbIX MOAENEeNl, CMOTyT MUHUMAsbHO
aganTUpoBaTb Mojenu, uMellmecs B cBOBOAHOM AOCTyne, noa
cBOM HyXAbl. HaunHaeTcs 3HaKOMCTBO €O CTPYKTYpPOMN UHTepdeit-
ca nporpammsbl ans 3D-MoaennpoBaHua (Mo YCMOTPEHMIO HacTaB-
Huka — 3ds Max, Blender 3D, Maya), ocHoBHbIMM KOMaHaaMu. Beo-
ASTCH MOHATUS «MONMIOHANBHOCTBY U KTEKCTYpa».
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Kaapoebie ycnoeus peanusauum nporpaMmbi
TpeboBaHua K KaapPOBbIM pecypcam:
YKOMMNIEKTOBAaHHOCTb 0H6pa3oBaTeNbHOro yupeXxaeHus neparo-
TMYEeCKUMU, PyKOBOOALMMU U UHBIMU PaboTHUKaMU;
ypoBeHb KBanuduKaumm neaarormyeckunx, pyKoBoasLLmMX U UHbIX
paboTHWUKOB 06pa3oBaTENbHOMO YUpEXAEHNUS;
HenpepbIBHOCTb MPOPECCHUOHANBHOrO Ppa3BUTUSA nejarorvye-
CKMX W pyKoBOAALWMX pabOTHMKOB 0Bpa3oBaTeNbHOro yupexae-
HWS, peannsytoLLero OCHOBHYO o6pasoBaTenbHy NporpaMmy.

KoMneTeHuunu negarornyeckoro paboTHMKa, peannsyroLLero oc-

HOBHYIO 06pa3oBaTenbHyO NporpaMmy:

obecneynBaTb YCNOBUA ANA YCNELWHOW AEATENbHOCTU, NO3UTUB-
HOWM MOTWBaLIMMK, @ TaK)Ke CAMOMOTUBMPOBaHWUA 0ByyYaloLWMXCS;
OCYLWECTBNATb CAMOCTOATENbHBIW MOUCK U aHanu3 nHbopMaunm
C MOMOLLbK COBPEMEHHbIX MHPOPMaLMOHHO-MOUCKOBbIX TEXHO-
Norni;

BNafeHUe UHCTPYMEHTaMU NPOEKTHOW AeATEeNbHOCTH;

yMeHWe OpraHu3oBbIBaTb U COMPOBOXAATb y4ebHO-nccnenosa-
TENbCKYIO U MPOEKTHYIO AEATENbHOCTb OBYYalOLLMXCA;

YMEHUE UHTEeprnpeTMpOBaTh Pe3ynbTaTbl AOCTUMKEHMI oByyato-
WMXCa;

6a3oBble HaBbikKM paboTbl B NpOrpaMMax 4ns TPEXMEPHOro Moae-
nupoaHua (3ds Max, Blender 3D, Maya 1 ap.);

6azoBble HaBbikM PaboTbl B MporpaMMHbIX cpeaax no paspabot-
K& MPUNOXKEHWIA C BUPTYaNbHOW U AOMNONHEHHOW peanbHOCTbIO
(Unity3D, Unreal Engine un gp.).

Pagpadorea VRAAR-npusoxenui 1
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AnnapaTtHoe u TexHuueckoe obecneueHue:
+ Pabouee MecTo obyuatoulerocs:

HOyTOYyK: Mpou3BoAUTENbHOCTb Npoueccopa (no Tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): He MeHee
2000 egmHuL; 06bEM ONepaTUBHOMN NaMaTU: He MeHee 4 [6; 0bb-
ém Hakonutens SSD/eMMC: He meHee 128 6 (unun cooTseTcTBy-
OWMIN MO XapaKTEPUCTMKAM MEepCOHasbHbIA KOMMbIOTEP C MOHU-
TOPOM, KNaBUaTypPOM U KONOHKaMM);

MbILUb.

- Pabouee MecTo HacTaBHMKa:

HoyT6yk: npoueccop Intel Core i5-4590/AMD FX 8350 — awHa-
nornyHas wnn 6onee HoBas Mogenb, rpadUYecKui Npoueccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — aHanormnyHas
wnu 6onee HoBas MoAe/b, 06bEM ONEpPaTUBHOM NaMATU: HE MeHee
416, Buoeosbixoq HDM| 1.4, DisplayPort 1.2 unu 6onee Hosas Mo-
Aenb (MNM COOTBETCTBYIOWMIA MO XapakTEPUCTUKAM MepcoHarb-
HbIlA KOMMbIOTEP C MOHUTOPOM, KNIaBUaTYPOU M KOTOHKaMM);

wnem BupTyansHou peanbHoctn HTC Vive nnum Vive Pro Full Kit
- 1wr,;

NnYHble MOBUNbHbIE YCTPOMCTBA OByYaloWMXCa U/Mnin HacTas-
HUKa ¢ onepauMoHHoM cuctemoi Android;

npeseHTaunoHHoe obopyaoBaHMe C BO3MOXHOCTBIO MOAKIO-
YeHusa K koMnbtoTepy — 1 KoMnnekT;

$NMNUapT C KOMMNEKTOM NMCTOB/MapkepHas AocCKa, COOTBET-
CTBYIOLWMA HABOP MUCbMEHHbIX NpUHagnexHocTeln — 1 wr.;

eauHas cetb Wi-Fi.

MporpammMHoe o6ecneuenne:
- oducHoe nporpaMMHoe obecrneyeHue;
* nporpamMMHoe obecrneyeHue ans TPEXMEPHOro MoAeNnMpoBaHns
(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);
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+ NporpaMMHas cpepa Ang pa3paboTku MPUNOXKEHWIA C BUPTYaslb-
HoM 1 pononHeHHow peanbHocTbio (Unity 3D/Unreal Engine);
+ rpaduyeckuit pegakTop Ha BbIBOp HacTaBHMKa.

Pacxoaubie MaTepuanni:

+ Bymara A4 gns pucoBaHWA M pacrneyaTku — MMHUMYM 1ynakoBska
200 nucros;

+ bymara A3 ans pucoBaHus — MUHUMYM MO 3 IMCTa Ha ogHoro ob6-
yyatoLierocs;

+ Habop NpOCTbIX KapaHAalen — Mo KONMYecTBy obyyaroWwmxcs;

+ Habop YEPHbIX WAPUKOBbIX PyYeK — Mo KOMMYEeCTBY 0By4Yarowmx-
cs;

- knen NBA — 2 wr,;

+ KNeWn-KapaHaaw — no KOMMYeCcTBY obyyarowmxcs;

+ CKOTY NpO3payHblii/MaToBbiv — 2 WT.;

+ CKOTY ABYCTOPOHHUIA — 2 WT.;

+ KapToH/roppokapToH ans MaketuposaHus — 1200%800 mm, no
OAHOMY NUCTY Ha ABYX OBYYaloWMXCS;

+ HOXX MaKeTHbIM — MO KONMYecTBY OBYyUaloLMXCS;

+ Nne3BMA ANA HOXa CMeHHble 18 MM — 2 wT.;

+ HOXXHMLbI — MO KOMMYECTBY OBYYalOLLMXCS;

+ KOBPWK ANS PE3KU KAPTOHa — MO KOMMYECTBY 0BYy4aloWwmxcs;

* NWH3bI 25 MM Unu 34 MM — KOMMIEKT, MO KOMYECTBY obyuyato-
Wwmxcs;

- pononHutensHo — PLA-nnactuk 1,75 REC Heckonbkux LBeTOB.

Pagpadorea VRAAR-npusocxenuit 17
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1. Appuan WoHeccn. Kak cTaTh an3aliHepoM, He Mpogas aywy
abasony / MNutep.

2. XKaHnHa NupTka, Tum Orunsu. Lyman kak gusanHep. [u-
3alH-MblwneHue ans MmeHepkepos / ManH, MsaHos n Pepbep.

3. Mankn Dxanpa. Coxru csoé noprdonuo! To, uemy He yuat B
AnsanHepckux wikonax / Mutep.

4. ®un Knueep. Yemy Bac He HayuyaT B amsanH-wkone / 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, 2009.

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

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 (Voices That Matter).

15. http://holographica.space.

16. http://bevirtual.ru.

17. https://vrgeek.ru.

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

19. https://geektimes.ru.
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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/.

33https://www.youtube.com/channel/
UCOzx6PAOtgemJU1Ypd_1FTA.

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

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

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

Pagpadorca VR\AR-nputooxenui 19



«Pa3paboTka NpUnoXKeHWt BUPTYanbHOW U LONONHEHHON peanb-
HocTu: 3D-MopenvpoBaHune 1 NporpaMMMpoBaHme»
AsTtop: KysHeuosa UN.A.

C6opHUK METOANYECKMX MaTepPUanoB.
PepakuuonHas rpynna:
MapwHa Pakosa, Makcum UHkun, Ceprert Epwos,

MpwuHa KysHeuosa, AHToH BeicTpoB, AHHa benoycosa,
Hukonat Ckupaa (odpopmneHune)
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