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B nocobun ncnonb3osaHbl MaTepuarnsl M3 OTKPbITbIX
nctouHnkos cetu WutepHert. NMockonbky UcTouHM-
KW, pasmeualowme y ceba nHdopmaumio, LaneKko He
Bceraa ABnaoTCs obnagatensmu asTOpCKMX MNpas,
MpPoOCKUM aBTOPOB WCMNO/L30BaHHLIX HaMW MaTepua-
NOB OTKAMKHYTBCS, W Mbl PAa3MECTUM yKa3aHWe Ha 1X
aBTOPCTBO.

C6opHuK npeaHazHayeH WMCKNIOYUTENbHO ANS He-
KOMMEPHECKOro UCNONb30BAHMUS.
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AKTyanbHOCTb: BUPTyanbHas W AOMONHEHHaA PeanbHOCTU — OCO-
Bble TeXHONOrMYecKMe HanpaBneHus, TECHO CBA3aHHbIe C APYTMMU.
3TV TEXHOIOTMIN BKTKOMEHDI B CMMCOK KNKOYEBbIX W OKa3blBaloT Cy-
LLeCTBeHHOe B/IMAHMUE Ha Pa3BUTME pbiHKOB. [1pakTuueckn ans Ka-
KOOW MepcrneKkTUBHOM No3uumm Gyayuiero KpaHe nonesHsl byayTt
3HaHuUa 13 obnactn 3D-MopenMpoBaHWs, OCHOB NporpaMMMpoBa-
HU$, KOMMbIOTEPHOTO 3peHMs 1 T. M.

CornacHo MHoroymMcneHHbIM uccnegosaHuaM, VR/AR-pbiHOK
pa3BUBaeTCs Mo 3KCMOHEHTE — COOTBETCTBEHHO, EMY HEOBX0AMMbI
KOMMETEeHTHbIE CneLManmncTbl.

B xone npakTuyeckmx 3aHATUIA NO NporpaMMe BEOAHOIO MOAY-
ns obyyvalowmecs No3HaKOMSATCS C BUPTYanbHOW, AOMONHEHHOW 1
CMELaHHOoW peanbHOCTAMU, MOMMYT MX OCODEHHOCTU U BO3MOXK-
HOCTM, BbIABAT BO3MOXKHbIE CMOCOOBI MPUMEHEHUS, a TaloKe onpe-
LensT Havbonee WHTEpecHble HanpasneHwus ANns AalbHeunlero
yrnybneHus, napannensHo pasBuBas HaBblKW AM3alH-MbllUNEHUA,
IOW3aliH-aHanu3a 1 cnocobHOCTh Co34aBaTb HOBOe U BocTpebo-
BaHHoOe,

CuHeprus MeTo4oOB M TEXHONOTMW, UCNOMb3yeMbIX B Hanpas-
nenun «Pa3paboTika NpunoXxeHWin BUPTYanbHOW U LOMONHEHHOW
peanbHOCTU», AacT obyuatoweMycs yHUKanbHble MeTanpeaMeTHble
KOMMeTeHUMW, KoTopble ByayT nonesHsl B chepe NpoeKTMpoBa-
HWS, MOAENNMPOBaHMA OBBEKTOB W NPOLLECccoB, pa3paboTku NpuIo-
KEHWU U Ap.

MporpamMma faéT Heo6XoAMMbIe KOMMETEHLMN AN AaNbHeuLe-
ro yrnybnéHHoro ocBOEHWs AM3alNHEPCKMX HaBbiKOB W METOAMUK
npoekTupoBaHua. OCHOBHbIMW HaNPaBNEHUAMU B U3YYEHUU TeX-
HONOrMI BUPTYasbHOW W AOMNONHEHHOW peanbHOCTK, C KOTOPbIMW
no3HakoMaTca obyyarowmecs B paMKax MOAYNS, CTaHYT HadasibHble
3HaHUA O pa3paboTKe MPUNOKEHWUW AN PasfUYHbIX YCTPOMUCTE,
OCHOBbI KOMMbIOTEPHOTO 3peHus, bazosbie noHaTus 3D-moaenn-
poBaHus.

Yepes 3HaKOMCTBO C TEXHOMOrMAMW CO3[4aHWUS COBCTBEHHbIX



YCTPOWCTB M pa3paboTkn npunoxkeHun 6yayT passmBaTbCa uccne-
AoBaTenbckune, MHXeHepHbIe M NPOeKTHbIE KOMNETEeHLMK.
OcBoeHue 3TUX TexHONOrMin nofpasyMeBaeT NonyyeHue psaa
6a3oBbix KOMMNETEeHUM, BNafleHNe KOTOPbIMU KPUTUYECKN Heob-
xoAnMMo NoboMy cneumanncTy Ha KOHKYPEHTHOM pbiHKe Tpyaa B

STEAM-npodeccusx.

Llenb nporpaMmei: dopMuposaHme yHukanbHbix Hard- 1 Soft-kom-
neteHuwuit no pabote c VR/AR-TexHonoruamm yepes ncnonbsosa-
HUE KeC-TeXHONOMNIA.

3apgaum nporpaMmbi:

O6yuatowme:

+ 06bACHUTb 6a30Bble NOHATUS Cchepbl PazpaboTKM NPUNOKEHWI
BMPTYanbHOW W AONONHEHHOW PeanbHOCTU: KoYeBbie 0CObeH-
HOCTW TEXHONOTUI U X PasNnuus Mexxay cobol, naHopaMHoe
$oTO 1 BMAEO, TPEKMHT peanbHbiX O6BEKTOB, UHTepdeiic, Monu-
roHanbHOe MOAEeNMpPOBaHUE;

+ cPOPMUPOBATb HaBbIKK BbIMOMHEHNA TEXHONOMMYECKON Lienoy-
K pa3paboTku NpUNoXeHWUA A8 MOBUIbHbBIX YCTPOWUCTB W/unu
NepCoHanbHbIX KOMMbIOTEPOB C MCMO/Mb30BaHMEM CNEeLManbHbIX
NpOrpaMMHbIX Cpea;

+ cdopmmnpoBaTh 6a3oBble HaBblkK paboTbl B MporpaMmax Ans pas-
paboTikin MPUNOXEeHUI C BUPTYanbHOM U AOMNONHEHHON peanb-
HOCTbIO;
cpopmmposaTb GazoBble HaBblkv paboTbl B MporpamMMax AN
TPEXMEPHOro MOAENMPOBaHUS;

+ Hay4YuMTb WCMONb30BaTb W aJanTUPOBaTb TPEXMEPHblE MOAENW,
Haxopawmecs B OTKPbITOM AOCTynMe, 4718 3a4a4 Kelca;

- copmuposaTh 6azoBble HaBblkKM paboTbl B MporpaMMax ANns pas-
paboTku rpapmyecknx nHTepdencos;

* MPUBWUTb HaBbIKM MPOEKTHOW AEATENbHOCTU, B TOM YUCNe MUC-
NoNb30BaHUE NHCTPYMEHTOB MAaHNUPOBaHMS.

Pazeusarowme:
* Ha MpOTSHKEeHUWN BCex 3aHATMI bopmupoeaTh 4K-koMreTeHumu
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(kpUTHYecKoe MbilNeHUe, KpeaTUBHOE MblllneHne, KOMMyHNKa-
uma, koonepauua);

cnocobcTBOBaTh PaclUIMPEHMIO CNOBApHOrO 3anaca;
cnocobcTBOBaTh Pas3BUTUIO MaMATH, BHUMaHWUSA, TEXHUYECKOTrO
MbiLU/IEHWNA, M306peTaTeNbHOCTH;

cnocobcTBOBaThH Pa3BUTUIO aNTOPUTMUYECKOTO MbilUNEHMS;
cnocobcTBoBaTH GOPMUPOBAHMIO MHTEPECA K TEXHNUYECKNM 3Ha-
HUAM;

cnocobcTeoBaTh GOPMUPOBAHWNIO YMEHUSA NMPaKTUYeCcKoro npu-
MeHeHWs NOyYeHHbIX 3HAHWI;

chopmuposatb yMeHue GopMynMpoBaTb, apryMeHTUpPOBaTb W
OTCTaMBaTb CBOE MHEHWE;

chopMUpoBaTh yMEHWe BbICTYNaTb Ny6IMYHO C AoKnafaMu, npe-
3eHTaumamMm 1 T. 1.

BocnuTtaTtenbHbie:

.

BOCMMUTHIBATb aKKYPAaTHOCTb W AUCLMMNIIMHWUPOBAHHOCTb MNpU Bbl-
nonHeHun paboTsl;

cnocobcTBOBaTh GOPMUPOBAHUIO MONMOXUTENBHOW MOTUBALIMM K
TPYLOBOW LEATENbHOCTH;

cnocobcTBoBaTh GOPMUPOBAHUIO OMbITa COBMECTHOMO U UHAMU-
BUAYaNnbHOro TBOPYECTBA MPW BbIMOMHEHWW KOMaHAHbIX 3ada-
HUW;

BOCMUTbIBATH TPyAONtobMe, yBaXkeHWe K TPYAY;

dbOopMMPOBaTL YYBCTBO KONNEKTUBM3MA M B3aMMOMOMOLLM,;
BOCMUTbIBaTb YYBCTBO MAaTPMOTM3MA, rPaXKAaHCTBEHHOCTW, rop-
[AOCTK 33 AOCTMXKEeHNA oTeyecTBeHHoW M T-oTpacnu.

MporHosupyembie pe3ynbTaTbl ¥ cNocobbl UX NPOBEPKYU

JNMuyHocTHbIE pe3ynbTaTtbl:

KpUTMYECKOEe OTHOWEHWE K uHbopMaumm 1 n3bupaTenbHOCTb
€€ BOCnpuaTus;

OCMbICNIEHNE MOTUBOB CBOMX AEUCTBUIA NPW BbINONHEHUK 3aaa~
HUM;

pa3suTUe N6O3HaTENbHOCTU, COOOPa3NTENbHOCTU NPU BbIMO-
HEeHWM pasHoobpasHbIX 33AaHu NPobneMHoro u 3BpUCTUYE-



CKOro xapaKkTtepa;

* pa3sBUTME BHWMATENIbHOCTW, HAaCTOMYMBOCTH, LieNneyCTpeMnéH-
HOCTU, YMEHWS NpeoaonesaTh TPYAHOCTH;
pa3BUTUE CaMOCTOSTENIbBHOCTU CYXXAEHWUI, HE3aBUCUMOCTM U He-
CTaHAAPTHOCTU MbILLIIEHUS

* OCBOEHME CoLManbHbIX HOPM, NPaBu NMoBeAeHUs, poneit u bopM
COLMANbHOM XM3HU B rpynnax U coobuiecTsax;

- $dopMUpOBaHNE KOMMYHUKATUBHOW KOMMETEHTHOCTU B obLie-
HWKW 1 COTPYOHUYECTBE C APYIMMK 0By4YaloWwmMmncs.

MertanpeameTHbie pe3ynbTaThl:

PerynaTusHbie yHuBepcanbHble yyebHble AeicTBuUS:

+ YMeHue NPpUHMUMaTb M coXpaHaTb yuebHyto 3agauy;
yMeHMe MnaHWpoBaTb MOC/NeAoBaTeNbHOCTb WAroB anropuTMa
ANs LOCTUXEHUA Lenu;

+ YMeHWe CTaBuTb uenb (co3paHue TBOpYeCKOW paboTbl), MnaHu-
poBaTh AOCTUMKEHWE ITOM Lenu;

- YMEHMWE OCYLEeCTBAATb UTOrOBbIN M MOLLAroBbii KOHTPOSbL MO pe-
3ynbTaTy;

+ CMNOCOBHOCTb aAeKBaTHO BOCMPUHUMATh OLEHKY HAcTaBHMKa U
ApYrux obyyarowmxcs;

+ YMeHue paznun4atb cnocob n pesynbtaT AENCTBUS,;

* yMeHWe BHOCUTb KOPPEeKTUBbI B AEMCTBUA B Clyyae pacxoxae-
HWS pe3ynbTaTa peleHus 3a4aum Ha OCHOBE €€ OLIeHKM U YUYeTa
XapakTepa caenaHHbIX ownboK;

+ YMeHWEe B COTPYAHWYECTBE CTaBUTb HOBbIe yyebHble 3aaaum;

+ CNocoBbHOCTb NPOABAATL NO3HABATENbHYIO MHULIMATUBY B y4eb-
HOM COTpYyAHUYECTBE;

- yMeHuWe ocBamBaTb cnocobbl peweHuns npobneM TBOpPUECKOro
XapaKTepa B )XM3HEHHbIX CUTYaUMax;

+ YMEHMWe OLLeHMBAaTb MOMYHAOWMINCA TBOPYECKUIA NPOAYKT W CO-
OTHOCUTb €ro € U3HaYasibHbIM 3aMbIC/TOM, BbINMONHATE MO Heobxo-
AUMOCTU KoppeKkuuu nubo npoaykTa, nnbo 3ambicna.

[Mo3HaBaTenbHble YHUBEpPCanbHble yuebHble AeNCTBUA:
+ YMEeHWEe OCYLECTBAATb MOUCK MHPOPMALMKN B UHAMBUAYANbHbBIX

Il 8 AT R S
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MHPOPMaLMOHHbBIX apxuBax obyyatowerocs, MHPOPMaLMOHHOM
cpene obpa3oBaTeNbHOrO yuYpexaeHus, denepanbHbiX XpaHUAU-
wax nHbOopMaLMOHHbIX 0Bpa3oBaTeNbHbIX PECYPCOB;

YMeHue UCcnonb3oBaTh CpeacTBa MHGOPMALMOHHbIX M KOMMYHW-
KaLMOHHbIX TEXHONOIMIA A5 PelleHUs KOMMYHUKATUBHbIX, No-
3HaBaTe/bHbIX Y TBOPYECKNX 3343y,

YMEHWe OPUEHTUPOBAaTLCS B pazHOobpasum cnocoboB peleHns
3apav;

yMeHWe OCyLLeCTBNATb aHanu3 obbeKToB C BblAeNEeHNEM Cylle-
CTBEHHBIX M HECYLLEeCTBEHHbIX MPU3HAKOB;

YyMEeHUe NpoBOAUTb CPaBHEHME, KNnaccuduKaLmio Mo 3aaaHHbIM
KpUTEPUSAM;

yMeHWe CTPOUTb Nornyeckme paccyxaeHus 8 popme ceasm npo-
CTbIX CyXAeHu 06 obvekTe;

yMEHUe YCTaHaBAWMBaTb aHanornu, MNpPUYNHHO-CNeACTBEHHbIe
cBA3N;

yMeHWe MoaenMpoBaTh, Npeobpa3oBbiBaTh 0ObEKT N3 YYBCTBEH-
Hol $bOpMbl B MOAEND, FAe BblAeNeHbl CYLeCTBeHHble XapaKkTe-
pucTuKkM obbekTa (MpocTpaHCTBEHHO-rpadumyeckas Unmn 3HaKo-
BO-CMMBOMMYECKan);

yMeHUe CUHTEe3NPOoBaTb, COCTABNATb LeNoe U3 YacTel, B TOM
4mcne CaMoCTosATeNIbHO JLOCTPanBaTh C BOCMONMHEHWEM HeAoCTa-
OLLMX KOMMOHEHTOB.

KoMMyHuKaTUBHbIE yHUBEPCanbHble yuebHble AeCTBUS:
yMEHWe apryMeHTUpOBaTh CBOK TOYKY 3peHuns Ha BbIGOpP OCHO-
BaHUM U KPUTEPUEB MPU BbIASNEHNN MPU3HAKOB, CPABHEHUMN U
KnaccuodmKkaumm o6beKTOB;

yMeHWe BbiCnywmBaTe cobecegHmMKa 1 BeCTU AManor;
CNocobHOCTb NPU3HaBaTh BO3MOXHOCTb CYLLECTBOBaHWSA pas-
NINYHBIX TOYEK 3PEHMSA 1 NPABO KaXKAOro MMeTb CBOO;

yMEeHWe NNaHupoBaTh yuebHoe COTPYAHMYECTBO C HACTaBHMKOM
W ApYrMMK OByYatoWmMMUCS: onpeaenaTh uenum, yHKLUMN yyacT-
HWUKOB, CNOCODbI B3aMMOOENCTBUS,

YMEeHUe oCylWecTBNATb NOCTaHOBKY BOMPOCOB: MHWLUMATUBHOE
COTPYAHMYECTBO B Noucke 1 cbope nHbopmaumm;



+ yMeHWe paspewaTts KOHGAMKTbI: BbiSBAEHWE, MAEHTUGUKALMA
npo6aeMbl, TOMCK U OLIEHKa anbTepHaTUBHbIX cnocoboBs paspe-
WeHWs KOHPNNKTA, MPUHATUE PELLEHWS U ero peanmsaums;

+ YME@HWe C AOCTaTOYHOW MO/THOTON N TOYHOCTbIO BbIPaXaTb CBOU
MbIC/IM B COOTBETCTBMM C 33[aYaMu U YC/TOBUAMU KOMMYHUKa-
unn,;

+ BNafieHne MOHONOTMYECKOW M Auanoruyeckon bopmamMu peun.

MNMpeameTHble pe3ynbTaThbi

B pesynbTaTe ocBoeHua nporpaMMbl obyyatowmecs 4OMKHDI
3HaThb!

+ KNOYeBble OCOBEHHOCTW TEXHOMOMMI BUPTYanbHOW W AOMOn-
HEHHOW peanbHoOCTH;

+ MPUHUMMbI paboTbl NPUNOXEHWI C BUPTYanbHOW U AOMONHEH-
HOW peanbHOCTbIO;

+ MepeyeHb COBPEMEHHbIX YCTPOWUCTB, UCMO/b3yeMbIX A8 paboTbl
C TEXHONOMMSAMU, U UX NpeAHa3HaYeHue;

- OCHOBHOW YyHKUMOHAaN NporpamMm Ans TpEXMepHoro Moaenu-
poBaHuSA;

*+ MPUHLMMbI U CNOCOBbI pazpaboTKu MPUAOKEHWI C BUPTYanbHOM
1 LOMONIHEHHOW pPeanbHOCTbIO;

+ OCHOBHOWM ¢YHKUMOHaN MNporpaMMHbIX cpef Ans pa3paboTiu
NPUNOXKEHWI C BUPTYanbHOM M AONONHEHHOW PeanbHOCTbIO;

.+ ocobeHHOCTU pa3paboTku rpapuyecknx MHTepdencos.
yMeTb:

+ HacTpauBaTb MU 3anycKaTb LWeM BUPTYyalbHOW peanbHOCTU;

+ YCTaHaBNMBaTb M TECTUPOBATb MPUNOXEHUA BUPTYaNbHOM pe-
anbHOCTK;

. caMocCTosTeNbHO COBUpaTh OUKM BUPTYanbHOW peanbHOCTH;

- dopMynupoBaTb 334ady Ha NPOeKTUpOBaHUE UCXOAA U3 BbIAB-
neHHow npobremsl;

. YMeTb MOMb30BaTbCS PA3NNYHBIMU METOAAMU reHepaumm naemn;

+ BbINOMHATH MPUMUTMBHbBIE OMEpaunmn B NporpaMMmax Ans Tpex-
MepHOro MogeNMpoBaHUS;

- BbIMNOMHATH MPUMUTUBHbIE OMepauuM B MPOrpaMMHbIX cpefax
Ans pa3paboTKu NPUNOXEHWI C BUPTYaNbHOW W AOMNONHEHHOMN
peanbHOCTbIO;

Pazpasorca VAAR-ppusoxcenuii
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+ KOMMUNWPOBaTb NPUIOXKEHWE AN MOBUMbHBIX YCTPOMCTB MAW
NepCcoHasbHbIX KOMMbIOTEPOB W pa3MelLaTh ero AN CKaunBaHus
nonb3oBaTensamMu;

+ paspabaTtbiBaTb rpaduyeckumn nntepdenc (UX/UI);
pa3pabatbiBaTh BCe HeobxoauMble rpaduyeckme 1 BuaeomMare-
pvanbl Ang NpeseHTaLuu NpoeKkTa;

+ MpPeacTaBNATb CBOW NPOEKT.

BNnafeThb:

+ OCHOBHOW TEpMUHONOrMen B 061acTv TEXHONOMMI BUPTYanbHOW
W BOMONHEHHOW peanbHOCTH;

- 6a30BbIMU HaBbIKaMU TPEXMEPHOIO MOAENVPOBAHUS;

+ 6a30BbIMW HaBblKaMK pa3paboTKuM NPUNOXKEHUI C BUPTYanbHOM
1 AOMONHEHHOW pearnbHOCTbIO;

- 3HaHMAMW MO NpUHLMNAM paboTbl U 0COBEHHOCTAM YCTPONCTB
BMUPTYanbHOWM 1 JOMONHEHHOW PEaNbHOCTMU.

®PopMbl NnoaBeaEeHNA UTOrOB peannsauum
obuweobpazoBaTenbHOW NporpaMMbl
[MoaeeneHne utoroe peanuzyeTcs B pamMKax 3almTbl pe3ynbra-
ToB BbinonHeHna Kenca 1 u Kenca 2.

®opMbl AeMOHCTPaLMK pe3ynbTaTos 06yueHus
MNpeacrasneHue pesynstaTtos o6pa3oBaTeNlbHOW AEATENbHOCTM
NponaeT B popmMe Ny6nnYHOM NpeseHTaunm pelleHmii KeMcoB Ko-
MaH4aMW W NOCNEeAYOWMX OTBETOB BbICTYMNAKOWMX Ha BOMPOCH] Ha-
CTaBHMKa W OAPYrMX KOMaHA,

PopMbl AMArHOCTUKM pe3ynbTaToB obyueHus
becena, TectuposaHme, onpoc.

CoaepxxaHue nporpaMMbl Kypca
[MporpamMMa npegnonaraeT nocTeneHHoe paclmpeHmne 3HaHUN U1
nx yrnybnenue, a Takxke npuobperteHue ymeHui B ob61actu npo-
eKTUPOBaHUA, KOHCTPYWPOBAHUSA U WM3rOTOBNEHUSA TBOPYECKOrO
npoayKkTa.
B ocHose obpazoBaTenbHOro Nnpouecca NexuT NPOeKTHbIN MO4-
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xop. OcHoBHas popMa Nogaumn Teopun — MHTEpPaKTVBHbIE NEKLN
1 nowaroeble MacTep-knaccel B rpynnax go 10-15 uenosex. Mpak-
TUYEeCKME 33[laHNs NNaHMPYEeTCS BbINOMHATE Kak MHAWBUAYANbHO
W B Mapax, Tak W B Ma/ibiX rpynnax. 3aHaTus NpoBOAATCS B BUAE
becen, ceMUHapOB, NEKLUMIA: AN HarNA4HOCTU NOAaBaeMoro MaTe-
pyana UCronb3yeTcs pa3fnyHblA MyNbTUMEAUNHbIA MaTepuan —
npe3eHTauuu, BUAEOPOIVNKU, MPUNOXKEHUS Np.
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Pazpensbi nporpammMer yuebHoro kypca
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O6pazoBaTenbHas 4acTb

Keiic 1.
MpoexTupyem naeansHoe VR-yctpoiicteo

11

3HakomMcTBo. TexHWKa BesonacHocTw. BeoaHoe saHaTue («Cospasai

MUPbI»)

1.2

BeepeHue B TexHONOrMK BUPTYaNnbHOM W AOMNONHEHHOW PeanbHOCTH

1.3

3uakomcTeo ¢ VR-TexHONormaMm Ha MHTepakTHUBHOW BBOAHON
neKumm

TecTupoBaHue yCTPOWCTBA, YCTAHOBKA NMPUNOXKEHMIA, aHaNU3
NPWHUMAOB paboTbl, BbISBNEHWE KMHOYEBbIX XapaKTEPUCTHK

BoiasneHve npuHumnoe paboTbi WneMa BUPTYanbHOW peansHoCTY,
MOMCK, aHanu3 1 CTPYKTYpupoBaHue nHdopmaumm o apyrux VR-
yCTpOMCTBax

Bbi6op MaTepuana 1 KOHCTPYKLMM ANs cOBCTBEHHOM rapHUTYPBbI,
noaroToBka k cbopke ycTponcTea

Chopia cobcTeeHHOM rapHUTYpbl, Bbipe3aHune HeobxoamMelx
netanen

C6opka cobBcTBEHHOW rapHUTYpbl, Bbipe3aHve HeobxoauMbIX
LeTaneu, An3aiH YyCTpomncTBa

TecTuposaxue 1 gopaboTika npoToTHNa

PaboTa ¢ kapToi Monb30BaTENbLCKOTO ONbITa: BbisBNEHWE Npobnem,
€ KOTOPbIMW MOXHO CTOJIKHYTbCS NP Mcnonb3osakuu VR.
@oKycnpoBKa Ha OAHOM 13 HUX

AHanu3 1 ougHKa CYLIEeCTBYIOLMX PelleHnin Npodnembi.
MHdorpaduka no peweHusm

leHepaums uae aAna peweHua 3Tux npobnem. Onucaxue
HEeCKoNbKUX UAEH, 3KCnpecc-3ckn3bl. MUHW-NpeseHTaumMm naen 1
BbI6OpP Nyylwmnx B npopaboTiy

Msyqune NOHATUA «KNEepPCNeKTnBa», OKPYXHOCTW B MepcnekTuee,
WTPUXOBKU, CBETOTEHN, riap.arou.:.eﬁ TEHU

M3yueHune cBeToTeHW 1 Nafalowein TeHu Ha npumepe Guryp.
MocTpoeHue GbicTporo ackmsa ¢urypsl 8 nepcnekTuee, nepeaaqa
o6beMa € NOMOLLBIO KapaHaala. TexHWKa pucoBaHns Mapkepamu
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OcsoeHue HaBbikos pabotsl 8 MO ans TpéxmepHoro

npoekTUpoBaHua (Ha Bbibop — Rhinoceros 3D, Autodesk Fusion 6
360)
3D-MopenupoBaHue paspabaTbiBaeMoro ycTponcTaa 4
DoTtopeanucTuuHan Busyanusauma 3D-Mmogenu. Penaep (KeyShot,

2
Autodesk Vred)
MoaroToeka rpaduyeckux MaTepranos AN Npe3eHTauum NpoekTa
(boTo, BHAeo, tHborpaduka). OcsoeHre HaBbIKOB BEPCTKM 2
npeseHTaumm
MpeacTaBneHwe NpoeKToB Nepes ApYruMu OByYaroLIUMICS. 2
My6nyryHas NnpeseHTauMa 1 3alWMTa NPOeKToB
Kewic 2. Paspabatsisaem VR/AR-npunoxexus
BeoaHas MHTEPaKTUBHaA NEKLMA MO TEXHONOrMAM AOMONHEHHOMN 1 1
CMELWaHHOW peanbHoCTr
TectuposaHue cyulecTsyowmx AR-NpunoxeHuit, onpeaenexmne 1
NPVHUMNOB paboTbl TEXHONOMK
Boissnenne npobnemMHoi cuTyaumu, 8 koTopolt noMorno 6b1 VR/AR- 2
NPUNOXKEHMWE, UCTIONb3YS METOAbI AWU3aWH-MbIlNEHWS
AHanus 1 oueHKa CYLLEeCTBYIOWMX pelueHnin npobnemsl. leHepauma 2
cobcreeHHbIx naei. Paspaboria cueHapusa npunoxexus
PaspaboTka cueHapusa NPUNOKEHW: MEXaHUKa B3aUMOLEeNCTBUA, 2
yHKLMOHaN, MPUMEpPHBIN BUA uHTepdelica
MuHU-NpeseHTauMKM naei n nx gopaboTia no o6paTHCW CBA3N 2
MocnepoBaTenbHoe M3yYeHWe BO3ZMOXHOCTEN cpeabl paspaboTtiu 2
VR/AR-npunoxeHrui
Paspabotka VR/AR-npunosxeHus B cooTBeTCTBUM CO CUEHApUeM 8
C6op obpaTHOW CBA3W OT NOTEHLUMaNbHbIX MoNb3oBaTenek 2
NpUNOXeHna
[opaboTka npunoxeHus, yduToisas obpaTHYIo CBA3b Nonb3osatens | 2
Boiasnenue kntouesbix TpeGoBaHuii k paspabotke GUI — 2
rpaduyeckux MHTEPDENCOB NPUNOKEHUIA
PaszpaboTka nHTepdeiica NpuAoNeHUs — AU3aHA W CTPYKTYpPbI 2
MoaroToeka rpadu4ecKknx MaTepranoe AN NPe3eHTaunmM npoekTa
(doTo, Buaeo, uHdorpaduia). OcsoeHue HagbIKOB BEPCTKM 4
npeseHTauuu
MpeacTaBneHne NpoekToB Nepeq ApyrumMu o0byuarouuMucs. 2
MyBnuuHas npezeHTaLMn 1 3aLUMTa NPOEKTOB
Bcero vacoe 68
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[[[ COgE/UMHME TeM ﬂpOZp&lMMb{

Keiic 1. MpoekTupyem upeansHoe VR-ycrpoicrso

B pamkax nepsoro kewca (34 4) obyvarolmecs nccnegyoT cylle-
CTBYIOLWME MOAENN YCTPOMCTB BUPTYanbHOW peasibHOCTH, BbIRBNS-
HOT K/IOUEBbIE MapaMeTpPbl, @ 3aTEM BbIMONHAKOT NPOEKTHYIO 3a34auy
— KoHcTpyupytoT cobetseHHoe VR-yctporncrso. Obyuatrowmecs
nccnepytot VR-koHTponnepsl u 06061atoT BO3MOXKHbIE NMPUHLM-
Mbl YNpaBNeHWs CUCTEMaMW BUPTyanbHoW peanbHocTU. CpaBHU-
BalOT PasfiuiHble TUMbl YNPaBAEHUS W AeNakoT BbIBOAbI O TOM, UTO
HeobxoaMMo ana «obMaHa» MO3ra U NOrpyXXeHus B ApPyron Mup.

O6yvatowmecs cMoryT cobpatb cobeTeeHHyo Mogenb VR-rap-
HUTYPbl: CMPOEKTMPOBaTb, CMOAENUPOBAThb, Bblpe3aTb/pacneya-
TaTb Ha 3D-npuHTEepe Hy)XXHble 3NeMeHTbl, a 3aTeEM MPOTECTUPO-
BaTb CAMOCTOATE/NbHO pa3paboTaHHOE YCTPOMCTBO.

Ke#c 2. PazpabarbiBaem VR/AR-npunoxenus

[Mocne dopMupoBaHWs OCHOBHbIX MOHATUM BUPTYanbHOW pe-
anbHOCTW, Nony4YeHus HaeblkoB paboTtsl ¢ VR-obopynosaHuem B
nepeoM Kerce (34 4), obyyalolmecs nepexoasT K pacCMOTPEHUIO
MOHATUI [QOMOMHEHHOW W CMELWaHHOW peanbHOCTKW, pasbupatoT
MX OCHOBHble OT/MYMs OT BmpTyanbHow. Co3spatoT cobecTBeHHOE
AR-npunoxenue (augmented reality — pononHeHHas peanb-
HOCTb), OTpabaTbiBas HaBbik paboTsl C HEOBXOAUMbIM B faflbHel-
WeM NporpaMMHbiM obecrneyeHueM, HaBblkK1 AM3alH-NPOEKTUPO-
BaHWS U AU3aNH-aHaATMUTUKNA.

O6yuatowmecs HayyaTca paboTaTb € KpynHEUWMMIK Peno3nTo-
puaMK BecnnaTHbIX TPEXMEpPHbIX Mogenen, cMOryT MUHUMaNbHO
apjanTupoBaTh Moaenu, uMeroluecs B ceoboaHoM gocTyne, noj
CBOM HYXApl. HaumMHaeTcs 3HaKOMCTBO CO CTPYKTYpOM uHTepden-
ca nporpammbl ans 3D-mMogennposaHusa (Mo YCMOTPEHMIO HacTaB-
Huka — 3ds Max, Blender 3D, Maya), ocHoBHbIMKW KOMaHaaMu. Beo-
OATCA MOHATUSA KMONUIOHANBHOCTb» U KTEKCTYpa».
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KaAPOBble ycnoeua peanmsauumm nporpamMmbl
TpeboBaHUs K KaapOBbIM pecypcam:
YKOMMNEKTOBAHHOCTb 06pa3oBaTeNbHOIo yUYpeXxaeHus rnegaro-
rMMYeCcKMMM, PyKOBOAALLMMUM U MHBIMW PabOTHMKaMK;
ypoBeHb KBanMdpukaumm nefarormyeckux, pyKoBoasLIMX 1 MHbIX
paboTHUKOB 06pa3oBaTENbHOrO YYpeXaeHus;
HenpepbiBHOCTb MPOPECCMOHANbHOro Pa3BUTUS neaaroruye-
CKUX 1 PYKOBOAALLMX PAabOTHUKOB 06pa3oBaTeNbHOro yupexae-
HWS, peanmn3ytoLLero OCHOBHYIO 06pa3oBaTenbHyO MPorpamMMmy.

KoMneTeHuMn negarormueckoro paboTHUKA, peanv3ayroLero oc-

HOBHY 0Bpa30oBaTeNbHYIO MPOrpaMMmy:

obecrieunBaTbh YCNOBUS ANS YCMELHOW AeATeNbHOCTU, NO3UTUB-
HOW MOTMBaLMMK, @ Tak)Ke CaMOMOTUBUPOBaHUS 0ByYaroWMXCS;
OCYLL,ECTBATh CAMOCTOSATE/bHbIN MOUCK U aHanu3 nHGopMaLmm
C MOMOLLbIO COBPEMEHHbIX MHPOPMALMOHHO-MOUCKOBbIX TEXHO-
Nornm;

BllafleHMe MHCTPYMEHTaMW NPOeKTHOW AeATEeNbHOCTH;

yMeHMe opraHM30BbIBaTbh U COMPOBOXAATh yuyebHO-Uccnenosa-
TENbCKYIO U NPOEKTHYIO AeATeNbHOCTb 0byyaromXxcs;

yMeHue WUHTEepnpeTUPOBaTb Pe3ynbTaTbl LOCTUMKEHUI obyuato-
wmxcs;

6a30Bble HaBbikK1 paboTbl B NporpaMmax 418 TPEXMEPHOro Moae-
nuposanus (3ds Max, Blender 3D, Maya v ap.);

Ha30Bble HaBblKM paboTbl B MPOrpaMMHbIX Cpeaax rno paspabor-
Ke MPUNOXEHUN C BUPTYanbHOW W AOMNONHEHHOW peanbHOCTbIO
(Unity3D, Unreal Engine u ap.).

o) c VA AT -
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Ma;’epumbw—rexw'zecwe guogwf
DeALUZAUUY NPOLPAMHMSL

AnnapatHoe n TexHUuecKoe obecneueHue:

Pabouee MecTo obyyarouerocs:

HOYTBYK: MpOU3BOAMTENBHOCTb Npoueccopa (no TecTy PassMark
— CPU BenchMark http://www.cpubenchmark.net/): He MeHee
2000 eguHML; 06bEM ONepaTMBHOM NaMaTU: He MeHee 4 [6; 0bb-
ém Hakonutensa SSD/eMMC: He MmeHee 128 6 (unu cooTeeTCTBY-
FOLLMI MO XapaKTepUCTUKAM NepCOHanbHbI KOMMbKOTEP C MOHM-
TOPOM, KNaBUAaTYPOWM MU KONOHKaMMK);

MbILUb.

- Pabouee mecTo HacTaBHMKa:

HoyTbyk: npoueccop Intel Core i5-4590/AMD FX 8350 — aHa-
noruyHas wnu bonee Hosas Mogenb, rpadpuyecKnini npoueccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — aHanoruyHas
unw bonee HoBas Moaenb, 0O6bEM ONepaTUBHOM NaMATU: HE MeHee
416, sngeosbixon HDMI 1.4, DisplayPort 1.2 unu 6onee Hosas Mo-
nenb (UM COOTBETCTBYIOWMIA MO XapaKTepUCTUKAM MepcoHans-
HbIW KOMMNbIOTEP C MOHUTOPOM, K/TaBUaTYPOM W KOJTOHKaMu);

wnem BupTyanbHoun peanbHoct HTC Vive unu Vive Pro Full Kit
—lwr;

N1YHbIe MOBUMbHBIE YCTPOMCTBA 0BYYalOWMXCS /UK HacTas-
HUWKa C onepaumoHHom cucTemon Android;

npe3eHTauMoHHoe 06opyaoBaHMe C BO3MOXHOCTbIO MOAKKO-
YyeHus K koMnbtoTepy — 1 KoMMnekT;

bAUNYapT ¢ KOMNNEeKTOM NUCTOB/MapKepHas AOCKa, COOTBET-
CTBYIOLWMIA HaBOP NUCbMEHHbIX NpuHagnexHocTen — 1 wT,;

enuHas cetb Wi-Fi.

MNporpamMMHoe o6ecneueHune:
- o¢ucHoe nporpaMmHoe obecreyeHue,;
+ nporpaMMHoe obecneueHue ANsg TPEXMEPHOro MoAeNMpoBaHuUs
(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);
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- MporpaMMHas cpeaa Ans pa3paboTkun NPUNOXKEHWI C BUPTYanb-
HoM 1 gononHeHHon peanbHocTbio (Unity 3D/Unreal Engine);
- rpaduueckunin penakTop Ha BbIGOp HaCTaBHMKA.

Pacxopubie maTtepuansi:

- bymara A4 ons pucoBaHWs 1 pacneyaTtkm — MMHUMYM 1 ynakoBka
200 nucTos;

- 6ymara A3 ons pycoBaHus — MUHUMYM Mo 3 MCTa Ha oAHOro 06-
yqalowerocs;

- Habop MpOCTbIX KapaHAalWen — Mo KonumyecTey obyyalowmxcs;

- Habop YEPHbIX WAPUKOBBIX PyYEK — MO KONMYECTBY Obyyatowmx-
cs;

- kneit MBA — 2 wr;

+ Knen-KapaHgaw — no KONM4YecTBy 0by4aroLmXCs;

+ CKOTY NPO3payHbilA/MaToBbi — 2 WT,;
CKOTY ABYCTOPOHHUMN — 2 WIT.;

- KapToH/ro¢pokapToH ans MakeTupoBaHua — 1200%800 mm, no
OOHOMY NINCTY Ha ABYX ObyYaloLWmMxcs;
HOXX MakeTHbI — MO KONUYeCTBY 0By4YatoWwmxcs;

- Ne3BWsa Ang HoXa cMeHHbie 18 MM — 2 wiT,;

+ HOMXHWLbI — MO KONUYeCTBY 0byyaroLmXcs;
KOBPWK ANS PE3KM KapTOHa — MO KONMYyecTBy 0byyatowmxcs;

« nnH3bl 25 MM nam 34 MM — kKoMnnekT, no KonuyecTsy obyudaro-
wmxcs;

. pononHutensHo — PLA-nnactuk 1,75 REC Heckonbkumx useTos.

n c N AD IR
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1. Appwuan Woreccu. Kak ctath gmsaniHepom, He nMpogas aywy
abssony / Murep.

2. XKanna Jlugtka, Tum Oruneu. Lyman kak pusanHep. Ou-
3auH-MbllLNeHne ansa MeHekepos / ManH, MisaHos 1 Pepbep.

3. Mawkn Oyxanpa. Coxru ceoé noprdonuo! To, ueMy He yyaT B
AusanHepckux wkonax / MNutep.

4. ®un Knueep. YeMy Bac He HayuaT B am3zanH-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 (Moices 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/.

3B.https://www.youtube.com/channel/
UCOzx6PAOtgemJUTYpd_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.
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«PazpaboTka npunoxeHuit BUpTYasbHOM 1 LONONHEHHOW pearnb-
HocTu: 3D-MopenvpoBaHune 1 NporpaMMmMpoBaHue»
AsTop: KysHeuosa M. A.

C60pHI/IK MeTogunyeCKmnx MaTepmanos.

PenakuumoHHas rpynna:

MapuHa Pakosa, Makcum UHkuH, Ceprein Epwos,
Mpuna Kyzneuoea, AHToH BeicTpoe, AvHa benoycoea,
Hukonan Ckupga (odopmnerue)
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