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AkTyanbHoOCTb: BUPTYyanbHas 1 AOMNONHEHHas peasbHOCTU — OCO-
Oble TEXHONOrMYeCKne HarnpaBneHUs, TECHO CBA3aHHbIE C APYTMMU.
ST TEXHONOTUU BKKOUYEHDI B CMIMCOK K/THOUYEBbIX M OKA3bIBAlOT CY-
LWecTBeHHOe B/IMSHME Ha pa3BuUTUe pbiHKOB. [1pakTnyecku ansa ka-
XXOOW NepcnekTUBHOM No3numm byayuero KpamHe nonesHol 6yayT
3HaHus n3 obnactn 3D-MopgennpoBaHmsa, OCHOB MporpaMMMpoBa-
HWS, KOMMbIOTEPHOIO 3peHUs U T. M.

CornacHo MHoroumMcneHHbiM wuccnepoBaHuaM, VR/AR-pbiHoK
pa3BMBaETCH MO 3KCMOHEHTE — COOTBETCTBEHHO, EMY HEOHOXOANMDI
KOMMEeTEHTHblE CNeLnanuncTbl.

B xome npakTuueckmnx 3aHATUIN NO NporpaMMe BBOAHOTO MOAY-
nsa obyyalolmecs NO3HaKOMATCA C BUPTYasibHOW, LOMOMHEHHOM U
CMeLLaHHOW peanbHOCTAMU, MOMMYT MX OCOHBEHHOCTU N BO3MOX-
HOCTM, BbiIBAT BO3MOXXHblE CMOCO6bI MPUMEHEHMS, a TaKXKe onpe-
LensaT Hanbonee MHTEpeCHble HampaeneHus AN AanbHeunwero
yrny6neHus, napannenbHO pa3BMBas HaBblKU AM3alH-MbIWAEHUS,
AN3aH-aHanM3a M crnocobHOCTb Co3a4aBaTb HOBOe M BocTpebo-
BaHHOe.

CuHeprus MeTooOB U TEXHOMOMMM, UCMO/b3yeMbIX B Hampas-
neHumn «PaspaboTka NpUNOXEHUN BUPTYasNbHOM U AOMOHEHHOW
peanibHOCTM», AacT obyuatoweMycs yHMKalbHble MeTanpeaMeTHble
KOMMeTeHuuu, KoTopbie 6yayT nonesHol B chepe NpoekTMpoBa-
HUA, MOAENMPOBaHNS 06bEKTOB N MPOLLECCOB, pa3paboTkun Npuio-
XKEHUW U ap.

[MporpamMmMa naét HeobxoarMble KOMMETEHUMW ANs fanbHelLe-
ro yrny6néHHOro ocBoeHus AM3alHepCKMX HaBbIKOB U METOAMK
npoekTnpoBaHUsa. OCHOBHbIMU HaMpaBAEHUAMU B U3YUYEHUN TeX-
HOMOIMMN BUPTYaNbHOW U AOMOSIHEHHOW peanbHOCTU, C KOTOPbIMU
MO3HaKOMSATCA ObyyvatoLMecs B paMKax MOAY/S, CTaHYT Haya/lbHble
3HaHWS O pa3paboTke MPUIOKEHWUN AN Pa3/INUYHbIX YCTPOWMCTB,
OCHOBbI KOMMbIOTEPHOrO 3peHus, 6asoebie noHaTusa 3D-mopenu-
pOBaHUs.

Yepes 3HAaKOMCTBO C TEXHOMOMMAMU CO3L4aHUSA COBCTBEHHbIX



YCTPOWCTB U pa3paboTku NpuUnoxeHnn byayT pa3BMBaTbCs Ucche-

LOBaTeNbCKME, UHXXEHEPHbIE N MPOEKTHbIEe KOMMNETEHLMN.
OcBoeHMe 3TUX TEXHONOrMN noapasyMeBaeT rnosyyeHne paga

6a30BbIX KOMMNETEHLMN, BNageHne KOTOPbIMU KPUTUYECKU Heob-

XOAMMO N0BOMY CreumanmncTy Ha KOHKYPEHTHOM pbiHKe Tpyaa B
STEAM-npodeccusax.

Llenb nporpammbi: popmupoBaHme yHUKanbHbix Hard- n Soft-kom-
neteHumn no pabote c VR/AR-TexHonormamm yepes ncnonbzosa-
HUE KENC-TEXHONOTUM.

3apaum nporpaMMmbi:

O6yualowme:

+ 06bACHUTbL Ha3oBble MOHATUA cdepbl pa3paboTKU NPUNOKEHUN
BMPTYasibHOW U AOMONHEHHOM peanbHOCTU: K/toUeBble OCObEeH-
HOCTWU TEXHOMOMMM N UX pasnnuma mexay coboi, naHopaMHoe
$OTO 1 BUAEO, TPEKMHT peanbHbiX 06beKkToB, MHTepdenc, nonm-
roHasibHOe MOAENNPOBaHUE;

- cdopMmMpoBaTb HaBbIKWN BbINMONHEHUS TEXHOIOTMYECKOM Lenou-
KM pa3paboTKu NPUNOXKEHUN AN MOBUMbHBIX YCTPOWCTB U/Unu
NMepCcoHasibHbIX KOMMbIOTEPOB C UCMO/Ib30BaHNEM CMELMasbHbIX
NPOrpaMMHbIX Cpea,;

- cbopMuMpoBaTb 6a30Bbie HaBbIKM paboTbl B MporpaMMax ass pas-
paboTKM MPUIOXEHUI C BUPTYanbHOM U AOMONHEHHOM peasb-
HOCTbIO;

- cbopMuMpoBaTb 6a30Bble HaBblKM paboTbl B MporpamMmax Ans
TPEXMEPHOrO MOAENMPOBaHUS;

+ Hay4uTb MCMOMb30BaTb U afanTUpPOBaTb TPEXMEPHblE Mogenu,
HaxoZsawuecs B OTKPbITOM AOCTYMe, A9 33434 KEeWNCa;

- cdopmMmnpoBaTb 6a3oBble HaBbiKM paboTbl B MporpaMMax Ans pas-
paboTku rpadumyecknx nHTepdencos;

*+ MPUBUTb HABbIKWU MPOEKTHOW AEeATEeNbHOCTU, B TOM 4YUC/e UC-
Nosib30BaHMe MHCTPYMEHTOB MIaHMPOBaHUS.

PasBuBatowme:
+ Ha NPOTAXXEHUU Bcex 3aHATUN dopMmpoBaTb 4K-koMneTeHUum
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(KpUTMYECKOE MblLNEHNE, KpeaTUBHOE MbllIeHNe, KOMMYHMKA-
ums, Koonepaums);

CnocobCcTBOBaTb paclUMpPEHMIO C/IOBAapPHOro 3araca;
CcnocobCcTBOBaTb Pa3sBUTMIO MaMATU, BHUMaHUSA, TEXHUYECKOro
MblLLIeHNS, N306peTaTeNbHOCTYH;

CMocobCTBOBaTb Pa3sBUTMIO aITOPUTMUUYECKOTO MblLUEHNS;
cnoco6cTBOBaTb POPMUPOBAHUIO MHTEPECA K TEXHNUYECKNM 3Ha-
HUAM;

cnocobcTeoBaTb POPMUPOBAHUIO YMEHUS MPAKTUYECKOro Mpu-
MEHEHWS NONYYEHHbIX 3HAHWI;

chopmupoBaTh yMeHne ¢GoOpMynIMpoBaTb, apryMeHTUpoBaTb U
OTCTaMBaTb CBOE MHEHMUE;

cdopMUMpoBaTb YMEHME BbICTYMaTb My6IMUYHO C AOKAaAAMMU, Mpe-
3eHTauuaMM U T. M.

BocnuTtaTtenbHbie:

BOCMUTbIBaTb akKKYPaTHOCTb U ANCLMUMIMHUPOBAHHOCTb MpPW Bbl-
NoMHeHnU paboTbl;

cnoco6cTBOBaTb GOPMUPOBAHMIO MONOXKUTENBHOM MOTUBALIMM K
TPYy4OBOW AeATENIbHOCTU;

cnocobcTeoBaTb GOPMUPOBAHUIO OMbITa COBMECTHOMO U UHAM-
BMAOYaNbHOrO TBOPYECTBA MPW BbIMOTHEHUM KOMAHAHbIX 3a4a-
HUN;

BOCMUTbIBaTb Tpyaontobue, yBaxxeHue K Tpyay;

$OpMMPOBATbL YYBCTBO KONNEKTUBU3MA U B3aMMOMOMOLLM;
BOCMUTbIBaTb YyBCTBO MaTPUOTM3MA, FPaXKAaHCTBEHHOCTH, rop-
AOCTU 3a AOCTMXKEHMS oTevecTBeHHoM M T-oTpacnn.

MporHosupyemblie pesynbraTbl U cNocobbl UX NPOBEpKMU

JlnuHocTHbIE pe3ynbTaTbl:

KpUTUYEeCKoe OTHOLWeHne K MHbopMaLmm 1 n3bupatenbHOCTb
€€ BOoCnpusaTUS;

OCMbIC/IeHMe MOTUBOB CBOMX AENCTBUI MPU BbINOMIHEHUWN 3a4a-
HUM;

pa3BuTUE NOBO3HATENbHOCTU, COOBPa3UTENbHOCTU NP BbIMON-
HEHUM pa3HOObpa3HbIX 3a4aHUIN MNPOBNEMHOro U 3BPUCTUYE-



CKOro xapakTepa;

+ pa3BUTME BHUMATENbHOCTWU, HAaCTOMUYMBOCTU, LLeNIeYCTPEMNIEH-
HOCTW, YMEeHUsa NpeofoneBaTb TPYAHOCTH;

+ pa3BUTME CAMOCTOATENIBHOCTM CYXAEHUN, HE3aBUCUMOCTU U HE-
CTaHAAPTHOCTU MbILWNEHUS;

+ OCBOEHWE COLMalbHbIX HOPM, MpaBW/ NoBeaeHus, ponen u Gopm
COLManbHOM XWU3HM B rpynnax U cooblecTsax;

- popMMpoBaHME KOMMYHUKATUBHOM KOMMETEHTHOCTU B Obuie-
HUM U COTPYAHUYECTBE C APYTMMU OBYyYarOLLMMUCS.

MeTanpeaMeTHble pe3ynbTaThbl:

PerynatueHble yHuBepcanbHble yyebHble AeACTBUS:

+ YMeHWe MPUHUMATb N COXPaHATb yUebHYIo 3adauy;

+ YMeHWe MnaHMpoBaTb MOCAEeLOoBaTEe/bHOCTb LUAroB anropuTMa
ANA LOCTUXKEHUS Lenu;

+ YMeHue CTaBUTb Lenb (Co3pgaHme TBopyeckolr paboTbl), nnaHm-
pOBaTb AOCTUIKEHME STOM LLeNu;

+ YMeHWe OCYyLLEeCTBATb NTOTOBbIN M MOLIAroBbl KOHTPO/b MO pe-
3ynbTaTy;

+ CNOCcobHOCTb aAEKBAaTHO BOCMPUHUMATb OLLEHKY HacTaBHUKAa U
ApYrux obyuatowmxcs;

+ YMeHWe pasnnuyaTtb cnocob n pesynbTaT 4ENCTBUS;

+ YMEHMe BHOCUTb KOPPEKTMBbI B OENCTBUS B CllyYae pacxoxae-
HUSA pe3yfbTaTa pelleHns 3a4auM Ha OCHOBE €€ OLEHKM 1 YYETa
XapaKkTepa caenaHHbIX oWmnbokK;

.+ YMeHMe B COTPyAHMYECTBE CTaBUTb HOBble yYebHble 3a4auu;

+ CNOCOBHOCTb MPOSABAATL MO3HABATENbHYO UHULMATUBY B yueb-
HOM COTpyOHUYECTBE,

- yMeHue ocBamBaTb crnocobbl peweHus npobnemM TBOPYECKOro
XapaKTepa B )XM3HEHHbIX CUTYaLUaX;

+ YMEHMe OLLeHMBATb MOJyYaloWMINCsa TBOPUYECKMIA NMPOAYKT U CO-
OTHOCWTb €ro C M3HayasIbHbIM 3aMbIC/IOM, BbIMOHATb MO HEOHXO-
ANMOCTU KoppeKkLumn nnbo npoaykTa, nMb6o 3ambicna.

[Mo3HaBaTesnbHble yHMBEpCanbHble y4ebHble 4eNCTBUSA:
+ YMeHMe OCYLLEeCTBATb MOUCK MHOPMALUU B MHAUBUAYANIbHbIX
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MHPOPMaLIMOHHBIX apxmBax obyuatowerocsi, MHGOPMaLMOHHOM
cpene ob6pa3oBaTeNibHOro yupexaeHus, beaepanbHbiX XpaHUAN-
Wwax MHPOPMaLMOHHbIX 0Bpa3oBaTeNbHbIX PeCypCOB;

yMeHMe UCrnob30oBaTb cpeacTsa MHPOPMaLMOHHBIX M KOMMYHU-
KaLMOHHbIX TEXHONOMMM ANs peLueHUs KOMMYHUKATUBHbIX, MO-
3HaBaTe/IbHbIX N TBOPYECKMX 334aY4;

yMeHne OpUeHTUpPOBaTbCS B pazHOO6Pasnmn cnocoboB pelleHus
3apav;

yMeHM1e OCYyLLeCTBNATb aHaM3 OObEKTOB C BblAeNEHUNEM Cylle-
CTBEHHbIX U HECYLLECTBEHHbIX MPU3HAKOB;

yMeHWe NpoBOAUTb CpaBHeEHME, KnaccpUKaLmio No 3aaaHHbIM
KpUTEpUsM;

yMeHMe CTpOUTb NIorMyeckme paccyXkaeHms B bopme cBS3uM Npo-
CTbIX CY)XAEeHUM 06 obbekTe;

yMeHWe ycTaHaBnMBaTb aHanorMm, MNPUYNHHO-CEACTBEHHbIE
cBAA3Y;

yMeH1e MOAEeNMpoBaTh, MPeobpa3oBbiBaTb O6BEKT U3 UYBCTBEH-
Ho dopMbl B Moaenb, rae BblAeneHbl CyLLeCTBEHHbIe XapaKTe-
pUCTUKM 0bbekTa (MPOCTpaHCTBEHHO-rpadunyeckas Unm 3HaKo-
BO-CUMBOJIMYECKas);

yMeHWe CUHTEe3MpOoBaTb, COCTaBNSATb Lie/Ioe U3 4YacTen, B TOM
ymcne caMoCTOATENbHO 4OCTPanBaTb C BOCMONHEHNEM HEAOCTa-
FOLLMX KOMIMOHEHTOB.

KoMMyHMKaTUBHbIe YHUBEpCanbHble yYebHble AeNcTBUA:
yMeHMe apryMeHTUpOBaTb CBOKO TOUKY 3pEHUS Ha BbiIBOp OCHO-
BaHUM U KpUTEPUEB MPU BblAeNEeHUN NMPU3HAKOB, CPaBHEHUU U
Knaccnomkaumm obbekToB;

yMeHMe BbiCcNywmnBaTb cobecegHnKa 1 BeCTU AManor;
CMOCOBHOCTb MpU3HaBaTb BO3MOXHOCTb CYLLECTBOBaHUSA pas-
JIMYHBIX TOYEK 3PEHUS U NPABO KaXA0ro MMeTb CBOIO;

yMeHM1e nnaHnpoBaTb yuebHoe COTPpYAHUYECTBO C HACTaBHUKOM
W opyrMmMmn obyuatowmMmca: onpeaensaTtb Lenum, pyHKLMn yyacT-
HWKOB, cnocobbl B3aMMOAENCTBUS;

yMeHMe OCYyLEeCTBATb MOCTaHOBKY BOMPOCOB: MHULMATUBHOE
COTPYAHMYECTBO B Momucke u cbope nHpopMaumu;



yMeHue paspelwaTb KOHPAUKTbI: BbigBneHUe, naeHTuduKaums
npo6aembl, MONCK N OLLEHKAa anibTEpPHATUBHbIX CNocoboB paspe-
WeHUa KOHPNUKTA, MPUHATUE PELUEHUS U ero peanmsaums;
yMeHue C AOCTaTOYHOM NOJTHOTOM U TOYHOCTbIO BblpaXkaTb CBOM
MbIC/IM B COOTBETCTBUM C 33aga4aMm U YCIOBUSAMU KOMMYHMKA-
Lmu;

B/lafeHMe MOHOJIOTMYECKOM U gmanormyeckomn popmamm peun.

MpeamMeTHbIe pe3ynbTaThl
B pesynbTaTe ocBOEeHMsA NporpamMmbl 0byyatowmecs AOMKHbI
3HaTb:
K/toYeBble OCOBEHHOCTU TEXHONOMMIN BUPTYasnbHOW M AOMON-
HEHHOW peanbHOCTK;
NPUHLUUMbI paboTbl MPUNOXKEHUI C BUPTYarbHOW U AOMONHEH-
HOW peanbHOCTbIO;
nepeyeHb COBpPEMEHHbIX YCTPOMCTB, UCMO/b3yeMbIX AN paboTbl
C TeXHONOIrmamun, n nx npegHasHavyeHme;
OCHOBHOM GYHKLUMOHAN NporpaMM ans TPEXMEPHOro MoAenu-
poOBaHUS;
MPUHLUUMbI M CNOCO6bl Pa3paboTKM NPUNOXKEHWUIM C BUPTYalbHOM
M OOMONIHEHHOW peanbHOCTbIO;
OCHOBHOM ¢GYHKLMOHAN MpOrpaMMHbIX cpef ANna pa3paboTku
NMPUIOXKEHNIM C BUPTYaNbHOM U AOMOJIHEHHOW PeasibHOCTbIO;
0Ccob6eHHOCTU pa3paboTku rpadmyecknx nHTepdencos.
yMeTb:
HaCTpamBaTb U 3aMyCKaTb WneM BI/IpTyal'IbHOI‘/‘I peanbHOCTU;
YCTaHaB/IMBaTb U TECTUPOBATb MPUNIOXKEHUS BUPTYaslbHOM pe-
anbHOCTMU;
caMocCToaTeNIbHO cobMpaTh OUKM BUPTYaSbHOM peanibHOCTH;
dopMynmnpoBaTb 3a4auyy Ha MPOEKTUPOBAHWE UCXOAS U3 BbisiB-
NeHHoM npobnembi;
yYMeTb Nonb30BaTbCA pa3/IMYHbIMU MeTO4aMU reHepaunn Mp,eﬁ;
BbIMO/IHATb MPUMUTUBHbIE OMNepaunu B NporpaMMax Ang TpEx-
MepHOro MoaenMpoBaHUS;
BbIMO/IHATb MPUMUTUBHbDbIE OnMepaunn B NMpoOrpaMMHbIX cpepax
ANS pa3spaboTKM NPUNOXKEHUN C BUPTYasbHOW U AOMNONHEHHOM
peanbHOCTbIO;
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+ KOMMWIMPOBATb MPUIOXEHUE AN MOBUMbHbBIX YCTPOUCTB UK
nepcoHanbHbIX KOMMbIOTEPOB U pa3MeLLaTh ero An1a CKaunmBaHus
nonb3oBaTensMu;

- paspabartbiBaTb rpadpuyeckmin nntepdenc (UX/UI);

- pa3spabaTbiBaTb BCce HeobxoauMble rpadunyeckme n Bugeomarte-
puvanbl s Npe3eHTauum NpoeKTa;

+ NMpeacTaBNsATb CBOW NPOEKT.

BNAAETD!

+ OCHOBHOW TEPMUHONOTMEN B 06/1aCTU TEXHONOTUI BUPTYasIbHOM
M LONONHEHHOW peanbHOCTH;

- 6a30BbIMWN HaBblKaMN TPEXMEPHOIO MOAENMPOBAHNS;

- 6a30BbIMWN HaBblKaMW pa3paboTKN MPUNOXKEHUN C BUPTYaslbHOM
W LONONHEHHOW peasibHOCTbIO;

+ 3HaHWAMW MO NPUHLUMNAM paboTbl U OCOBEHHOCTAM YCTPOMCTB
BUPTYanbHOW U AOMNONIHEHHOM peanbHOCTW.

®dopMbl NnoaBeaeHUA UTOrOB peannsauum
o6uweobpasoBaTenbHoOM NporpaMMbl
[MopBeneHne NTOroB peanusyeTcs B paMKax 3alMTbl pe3y/bTa-
ToBs BbinonHeHus Kenca 1 v Kenca 2.

®DopmMbl aeMOHCTpauum pe3ynbTaToB obyueHus
[NpencTaBneHmne pesynbTaTtoB 06pasoBaTebHOM OEeATENbHOCTU
NPOMAET B popMe NybMUYHOM Npe3eHTaunn peweHnin KEMCoB KO-
MaHAaMU 1 NOC/eayoWmxX OTBETOB BbICTYMAKOWMX Ha BOMPOChHI Ha-
CTaBHMKa U APYrMX KOMaHA,

®PopMbl AMArHOCTUKM pe3ynbTaToB obyueHus
becena, TecTupoBaHue, onpoc.

CopepixaHue nporpaMmbl Kypca
[MporpamMMa npegnonaraeT NnocTeneHHoOE paclMpeHme 3HaHUM U
nx yrnybneHue, a Takke npuobpeTteHve yMeHUn B o6nactu npo-
€KTUPOBaHUSA, KOHCTPYMPOBAHUA WU U3rOTOB/IEHUS TBOPUYECKOrO
NpoAyKTa.
B ocHoBe ob6pazoBaTenbHOro npouecca NexxuT NPOeKTHbIN Noga-
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xoa. OcHoBHas ¢opMa nogaum TeopUn — NHTEPAKTUBHbIE NEKLMN
M nowarosble MacTep-knaccol B rpynnax go 10-15 venosex. Npak-
TUYEeCKMe 3aJaHuUsA MIaHUPYETCA BbIMOMHATb Kak WHAMBUAYANbHO
M B Mapax, Tak M B MasblX rpyrnmnax. 3aHaTuUs NpoBoAsaTca B BUAE
becen, CEMUHAPOB, NeKUUI: ANg HarnsaAHOCTM NoAaBaeMoro MaTe-
puana UCMonb3yeTcs Pas/IUUHbIA My/IbTUMEAUMHBIN MaTepuan —
npes3eHTauum, BULEOPOIUKU, MPUTOXKEHUS Mp.
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Pazpenbi nporpammbl yuebHoro kypca

Bcero
Yacos

O6pazoBaTtenbHas YacTb

Keic 1.
MpoekTupyem npeanoHoe VR-yctpoiictso

11

3HakoMmcTBo. TexHurka 6esonacHocTu. BeogHoe 3aHsaTune («Cospasan
MUPbI»)

1.2

BBep,eHme B TeXHOonormm BVIpTyaI'IbHOl\;I n ,D,OI'IO}'IHeHHOIz peanbHOCTUN

1.3

3HakoMmcTBo ¢ VR-TexHonormsMm Ha MHTepaI(TVIBHOIZ BBOAHOM
nekuuun

TeCTI/IpOBaHMe yCTpOIZCTBa, YyCTaHOBKa I'IpMI'IO)I(eHI/IIZ, aHannms3
npuHUMNoB pa6OTbI, BblABIEHUNE KNKOYEBbIX XapaKTepUCTUK

BbisBneHne npuHUMNoB paboTbl WeMa BUPTYyasibHOW peanbHOCTH,
MOWCK, aHaNn3 U CTPYKTypupoBaHue nHbopmaumm o apyrux VR-
YyCTPOMCTBax

Bbibop MaTepuana 1 KOHCTPYKUMUM AN COBCTBEHHOMN rapHUTYPbI,
NnoAroToBka K cbopke yCTpomcTea

Cb6opka cobCTBEHHOM rapHUTYPbI, Bbipe3aHne HeobXoAMMbIX
netanen

Cb6opka cobCTBEHHOM rapHUTYPbI, Bbipe3aHne HeobXoAMMbIX
neTtanen, AM3anH YyCTPOMCTBa

TecTnpoBaHue 1 popaboTka NpoToTuna

PaboTta c kapTo Nonb3oBaTeNnbCckoro onbiTa: BbiiBNEHWe Npobnem,
C KOTOPbIMWN MOXXHO CTOJIKHYTbCS Mpu ncronb3osaHum VR.
®DokycmnpoBKa Ha OLHOM U3 HUX

AHanms 1 oueHKa CyLLeCTBYIOWMNX peLeHnit Npobriemsl.
MNHdorpaduka no peweHnsm

[eHepaumsa noent onsa pewenHns stux npobnem. OnucaHne
HECKOMNbKMX UAEN, dKCnpecc-3ckn3bl. MUHU-Npe3eHTaumnm naemn n
BbIGOP NMyYLWMX B MpopaboTKy

|/|3yqume MOHATUNA «NMepcneKkTnBa», OKPY>KHOCTU B NepcrnekTuee,
LWITPNXOBKU, CBETOTEHN, na,u,arou.l,eﬁl TeHU

M3yueHune cBeTOTEHM 1 NafatoLLen TeHN Ha NpuMepe Guryp.
[MocTpoeHue 6bicTporo ackusa puUrypbl B nepcrnekTrBe, nepefava
06bEMa C MOMOLLbIO KapaHAALLa. TexHMKa pYcoBaHWs MapKkepamu
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OcBoeHue HaebikoB paboTbl B [1O ans TpéxmepHoro

npoekTnpoBaHus (Ha Bbibop — Rhinoceros 3D, Autodesk Fusion 6
360)

3D-MogenvpoBaHue paspabaTtbiBae@MOro ycTpomncTea 4
®PoTopeanncTtunuHas susyanmsaums 3D-monenu. Pengep (KeyShot, 2
Autodesk Vred)

MoprotoBka rpaduyeckmx MaTepuanos Ans Npe3eHTauum NpoexTa
(doTo, Buaeo, nudporpaduka). OceoeHre HaBbIKOB BEPCTKM 2
npeseHTaumm

MpencTaneHve NpoeKTOB Nepes ApYrMMun obyyatoWmMMmCs. 2
My6nunuHas npeseHTaumMs 1 3alMTa NPOEKTOB

Ketic 2. PazpabaTbiBaem VR/AR-npunosxeruns

BBopaHas nHTepaKT1BHas NeKLms No TEXHONOMMAM AOMOHEHHOM U 1
CMeLUaHHOMN peanbHOCTH

TectupoBsaHue cywecTaytowmx AR-npunoxeHun, onpegeneque 1
NPUHLMNOB paboTbl TEXHONOTUN

BbiseneHune npobnemMHom cuTyaumm, 8 kotopoi nomorno 661 VR/AR- 2
NPUNOXEHWNE, UCMOb3Ys METOAbI AN3aNH-MbILLIEHNUS

AHanms 1 oueHKa CyLLecTBYOLWMX peleHnin npobnemsl. [eHepauums 2
cobcTBeHHbIX Maen. PazpaboTka cLeHapus NpunoxeHus

PaspaboTka cLeHapus npuaoxeHus: MexaHWKa B3aMMoLeNCTBuS, 2
byHKLMOHaN, NpUMepHbIN BUA MHTepderica

MuHU-npeseHTauumn naen n nx gopaboTika No obpaTHOM CBA3U 2
MocnepoBaTenbHoOe M3yyeHKe BO3MOXXHOCTEN cpefbl pa3paboTku 2
VR/AR-npunosxenuii

Paspa6oTia VR/AR-npunoxeHns B COOTBETCTBUM CO CLEHapUeM 8
C6op obpaTHOM CBA3M OT NOTEHLMASbHbIX MOJib30BaTenemn 2
NpUNoXKeHNs

[opaboTka npunoxkeHus, yunTbisas obpaTHyto CBA3b nosb3osatens | 2
BbisBneHue kntoueBbix TpeboBaHuii K paspabotke GUI — 2
rpaduueckmx MHTepdencoB NpUIoKEHNN

PazpaboTka uHTepdeica NnpunoXkeHUs — An3anHa u CTPYKTYpbI 2
MoprotoBka rpaduyeckmx MaTepranos Ans Npe3eHTaumum NpoeKTa
(doTo, Buaeo, nHdporpaduka). OceoeHne HaBbIKOB BEPCTKM 4
npeseHTaumm

MpencTaeneHve NpoeKkToOB Nepes ApYruMn 0byUatoWmMMmCS. 2
My6nuuHas npeseHTaums 1 3alLMTa NPOEKTOB

Bcero uacos 68
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Keiic 1. MMpoexkTupyem naeanoHoe VR-ycrpoiicreo

B pamkax nepsoro kerica (34 u) obyvalolwmecs UccnenytoT cylue-
CTBYylOLME MOLENMN YCTPONCTB BUPTYasIbHOWN peanbHOCTU, BbISB/SA-
lOT K/HOUEBbIE MapaMeTpbl, @ 3aTEM BbIMOJHAIOT NPOEKTHYIO 3aaauy
— KOHCTpyupytoT cobctBeHHoe VR-ycTtpowncteo. Obyuatowmecs
nccnepytot VR-kKoHTponnepb! n 06061atoT BO3MOXHbIE MPUHLN-
Mbl yNpaBfeHUs cUcTeMaMn BUpPTyasnbHoM peanbHocTu. CpaBHu-
BAKOT Pa3/IMYHbIE TUMbl YNPaBNEHUS U AeNaloT BbIBOAbI O TOM, UTO
HeobxooMMOo Ana «oBMaHa» Mo3ra U Norpy>KeHus B Apyron Mup.

Obyuatowmecs cMoryT cobpaTtb cobcTeeHHyo Mogenb VR-rap-
HUTYpPbl: CMPOEKTUPOBaTb, CMOAENMPOBAaTb, Bblpe3aTb/pacrieya-
TaTb Ha 3D-npuHTEepe Hy)KHble 3M1eMeHTbl, a 3aTeM MPOTECTUPO-
BaTb CAaMOCTOATENbHO pa3paboTaHHOE YCTPONCTBO.

Keiic 2. PazpabarbiaeM VR/AR-npunoxxexus

Mocne ¢opMUpPOBaHUSA OCHOBHbLIX MOHATUN BUPTYyasnbHOW pe-
anbHOCTK, NONyYeHUs HaBbikoB paboTtbl ¢ VR-obopyaoBaHeM B
nepeom kewnce (34 u), obyuarowmecs nepexonaT K pacCCMOTPEHMUIO
MOHATUN LOMOSIHEHHOM W CMELWaHHOW peanbHOCTU, pasbupatoT
NX OCHOBHble OTANYMUs oT BMpTyanbHon. Co3galoT cobcTBEHHOE
AR-npunoxeHune (augmented reality — pononHeHHas peanb-
HOCTb), oTpabaTbiBas HaBblkM PaboTbl C HEOBXOAMMbIM B AaflbHEN-
WeM NpOrpaMMHbIM obecreyeHmeM, HaBbIKM AMU3aNH-MPOEKTUPO-
BaHUS U AN3aNH-aHaNUTUKW.

Obyuvatowmecs HayyaTca paboTaTb C KPYNHENWMMM PEeno3nTo-
pUSMM BecrnnaTHbIX TPEXMEPHbIX Moaenen, CMOryT MUHUMANbHO
aganTUpoBaTb Mogenu, uMmetowmecs B cBO6OAHOM AOCTyrMe, Nog
cBou HyXabl. HauMHaeTca 3HaKOMCTBO CO CTPYKTYpon nHTepden-
ca nporpammbl ans 3D-MogennpoBaHus (Mo yCMOTPEHUIO HacTaB-
Huka — 3ds Max, Blender 3D, Maya), ocHoBHbIMK KOMaHaamu. Beo-
LAATCA MOHATUA KMOSIMTOHANbHOCTDY U KTEKCTYpa».
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Kaapoebie ycnoeus peanuzauum nporpaMmbl
TpeboBaHWs K KaAPOBbIM pecypcam:
YKOMMIEKTOBaHHOCTb 06Pa30BaTeIbHOMO yUpexaeHUs neparo-
rMYecKMMMU, pyKOBOAALLMMU U UHBIMU PabOTHUKaMM;
ypoBeHb KBanudukaumm nefarormyeckmx, pykoBOoAAWMX U UHbIX
paboTHNKOB 06pa3oBaTENIbHOMO YUpeXAeHUS;
HenpepbIBHOCTb MpodecCnoHanbHOro pasBUTUS Meparorvye-
CKUX U PYKOBOAAWMX pabOTHNKOB 06pa3oBaTeNbHOMO yupexae-
HWU$, peanm3yoLLEero OCHOBHYI 06pa3oBaTeNbHYO MPOrpaMMy.

KomneTeHuun negarornyeckoro paboTHMKa, peannsyoLLero oc-

HOBHYO 06pa3oBaTe/bHYO MPOrpaMMy:

obecneunBaTb yCNOBUA ANS YCMELWHOW AeATebHOCTH, MO3UTUB-
HOW MOTMBAaLMK, a TaK)KE CAMOMOTUBMPOBaHUS OBYyYatoOLWMNXCS
OCYLLECTBNATb CAMOCTOSATENbHbIA MOUCK U aHanu3 nHbopMaumnm
C MOMOLLbIO COBPEMEHHbIX MHPOPMaLNOHHO-MOUCKOBbIX TEXHO-
Norvin;

BNafAeHNEe MHCTPYMEHTaMM MPOeKTHOW AeATeNbHOCTH;

yMeH1e OpraHn30BbIBaTb U COMPOBOXAATb yYyebHO-nUccnenoBa-
TENbCKYIO N MPOEKTHYIO AeATENbHOCTb OBYYatOLLMXCS;

yMeHVe MHTeprnpeTUpoBaTb pe3ynbTaTbl JOCTMIKEHUN 0ByyYato-
WmMxcs;

6a30Bble HaBbliKM paboTbl B MporpamMMax s TpEXxMepHoro Moge-
nuposaHus (3ds Max, Blender 3D, Maya v ap.);

6a30Bble HaBbIKM PabOTbl B MPOrpaMMHbIX Cpefax no paspaboT-
K& NMPUIOXKEHUN C BUPTYaSIbHOW N AOMONIHEHHOW peanbHOCTbIO
(Unity3D, Unreal Engine n gp.).
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AnnapaTHoe u TexHuueckoe obecneueHue:

Pabouee MecTo obyvatowerocs:

HOYTBOYK: MpoM3BOANTENbHOCTb Npoueccopa (no Tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): He meHee
2000 eguHML; 06BbEM OMepaTUBHOM NaMATU: He MeHee 4 [6; 0bb-
ém HakonuTena SSD/eMMC: He meHee 128 6 (unu cooTeeTCTBY-
IOLLMIA MO XapaKTEPUCTMKAM MepCOHasbHbIM KOMMbOTEP C MOHMU-
TOPOM, KIaBMaTypPOM U KOJTOHKaMM);

MbILLb.

- Pabouee MecTo HacTaBHMKa:

HoyT6yk: npoueccop Intel Core i5-4590/AMD FX 8350 — aHa-
nornyHas unm 6onee HoBas Mopesnb, rpaduyeckuin npoueccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — aHanormnyHas
nnun 6onee HoBas Mofesb, 06bEM ONepaTUBHOM NaMATU: HE MeHee
416, snpeosbixog HDMI 1.4, DisplayPort 1.2 unn 6onee Hoeas Mo-
fenb (UM COOTBETCTBYIOWMI MO XapaKTEPUCTMKAM MepcoHasb-
HbI KOMMbIOTEP C MOHUTOPOM, KIaBMaTYPOM U KOJTOHKaMM);

wneMm BupTyanbHou peanbHoctn HTC Vive unu Vive Pro Full Kit
—TwTt;

NNYHble MOBU/IbHbIE YCTPOMCTBA OByyYaloWmMxCcs U/MAN HacTaB-
HWKa C onepaunoHHolr cuctemom Android;

npeseHTaLMOHHOe 0H6opYyAOBaHME C BO3MOXHOCTbIO MOAKIIO-
yeHusa K KoMnbtoTepy — 1 KOMMAeKT;

bnnnuapT ¢ KOMMNAEKTOM NUCTOB/MapKepHas AOCKa, COOTBET-
CTBYIOLWMI HABOP MUCbMEHHbIX NpUHagnexHocten — 1 wt.;

eanHas cetb Wi-Fi.

MporpamMMHoe o6ecneueHue:
- oducHoe nporpaMMHoe obecrneyeHue;
- nMporpamMMHoe obecrneyeHune Ans TPEXMEPHOro MOAENMPOBaHMS
(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);
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+ MporpaMMHas cpefa o5 pa3paboTku NPUIOXKEHUIN C BUPTYasb-
HoM 1 gononHeHHow peanbHocTbio (Unity 3D/Unreal Engine);
. rpaduyecKmit pefakTop Ha BbIGOp HACTaBHMKaA.

PacxoaHbie MaTepuanbi:

- 6ymara A4 ona pycoBaHus 1 pacnedvatkm — MUHUMYM 1 ynakoeka
200 nucTos;

- 6ymara A3 ons pycoBaHUA — MMHMMYM MO 3 IMCTa Ha OAHOro 06-
yJatouierocs;

+ Habop NPOCTbIX KapaHAaLen — No KONMYeCTBY obyydatowmxcs;

+ HaboOp YEPHDIX LLAPUKOBbIX pyYyeK — Mo KONYECTBY 0ByUatoLmX-
cs;

- knen NBA — 2 wT;

.+ KNen-KapaHAaw — Mo KonamyecTsy obyuatowmxcs;

+ CKOTY NpO3payHbIfN/MaTOBbIA — 2 WT.;

+ CKOTY ABYCTOPOHHWUM — 2 WT.;

- KapToH/rodpokapToH gna mMaketuposaHua — 1200800 MM, no
OQHOMY /INCTY Ha ABYX OByyvaroLmxcs;

+ HOXX MaKeTHbI — MO KOMYeCcTBY ObyyaroLmxcs;

- ne3BuAa Ans HoXka cMeHHble 18 MM — 2 wiT,;

+ HOXHMLLbI — MO KONMYECTBY 0ByvatoLmXxcs;

+ KOBPMK 0151 pe3KU KapToHa — Mo KOIMYecTBY obyyatomxcs;

« nuH3bl 25 MM unu 34 MM — KOMMAEKT, MO KONMYecTBy obyuato-
Lmxcs;

- pononHutenbHo — PLA-nnactuk 1,75 REC Heckonbkux LBeTOB.
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. Appunan LloHeccn. Kak cTaTb AmMsariHepoMm, He Npogas Ayuly

absasony / MNMutep.

)Kanna Jlngrtka, Tum Oruneu. [dyman kak gusanHep. Ou-
3aliH-MbllWNeHve ana MeHemkepos / MaHH, ViBaHos 1 Pepbep.
Mawnkn Oxanga. Coxru csoé noptdonmo! To, ueMy He yyaT B
AusanHepckux wkonax / Mutep.

®un Knueep. YeMmy Bac He HayuyaT B AmsariH-wkone / Punon
Knaccuk.

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 Designers / Hardcover, 2009.

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

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).
http://holographica.space.

http://bevirtual.ru.

https://vrgeek.ru.

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

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/.

333https://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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«Pa3paboTka npnnoxeHn BUPTyanbHOM 1N AOMOMHEHHOW peab-
HocTu: 3D-MopennpoBaHMe M NporpaMMMpoBaHME»
AsTtop: KysHeuoa UN.A.

C60opHMK MeToaMYEeCKMX MaTEPUAOB.
PepakumoHHas rpynna:
MapwuHa Pakosa, Makcum NHkuH, Cepren Epwos,

MNpuHa KysHeuosa, AHTOH boicTpos, AHHa benoycoga,
Hwvkonan Ckupgaa (odpopmneHme)
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