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B nocobuu ncnonbsosaHbl MaTepuarbl U3 OTKPbITbIX
ncrouHukos cetn VHtepHet. Mockonbky MCTOUHM-
KU, pa3Mellatowme y cebsa nHbopMaumio, 4aneko He
Bceraa senstotcs obnagatensMy aBTOPCKMX Mpas,
MPOCUM aBTOPOB UCMO/b30BaHHbIX HaMW MaTepua-
OB OTKNIMKHYTbCA, N Mbl pa3MeCTUM YyKa3aHUe Ha UxX
aBTOPCTBO.

C6opHMK NpefHasHayYeH UCKIYUTENbHO ANS He-
KOMMEepPYEeCKOro UCMob30BaHUA.

2



OU&I&MHIM

l.
[MoscHuTenbHas 3anncka 4
[l.

Tematuueckoe nnaHvpoBaHue 12
1.

CopepykaHue TeM nporpammbl 14
V.
MaTepuanbHO-TEXHUYECKME YCNOBMUS
peanusauuun nporpammbl 16

VI.
[NMepeueHb pekoMeHayeMbix nctouHmkos 18

Pﬁ}pﬁ&oTKﬂ VM]{—/M/?M,{OMHM(; 3



[. ﬁOﬂCHMT&{bH&UI }&U/)MC/CQ

AKTyanbHOCTb: BMPTYyasibHas M AOMNO/IHEHHAA peasibHOCTU — OCO-
Oble TEXHONOrMYeCcKkmne HanpaBieHUs, TECHO CBSA3aHHbIE C APYTVMU.
OTWN TEXHOOTUM BKKOUYEHDI B CMIMCOK K/THOUYEBbIX M OKAa3blBalOT CY-
LeCTBEHHOE BANAHME Ha pa3BUTMeE pbIHKOB. [1pakTuuecku gna Ka-
XXOO0M NepcrnekTUBHOM MNo3numm byayliero KpamHe nonesHbl 6yayT
3HaHus n3 obnactn 3D-MopgennpoBaHmMsa, OCHOB MporpaMMMpoBa-
HUA, KOMMbIOTEPHOrO 3peHMa 1 T. M.

CornacHo MHorouucneHHbiM uccnegosaHusaM, VR/AR-pbiHok
pa3BMBaETCA MO 3KCMOHEHTE — COOTBETCTBEHHO, EMY HEOHXOANMDI
KOMMETEHTHblIe CreLnanmcTbl.

B xome mpakTuuyeckmx 3aHATUIN Mo NporpaMMe BBOAHOTO MOAY-
na obyyarolwmecs No3HaKOMATCA C BUPTYasbHOM, AOMOIHEHHOWN U
CMeLlaHHOW peasibHOCTAMU, MONMYT UX OCOHBEHHOCTU U BO3MOXK-
HOCTM, BbiABAT BO3MOXKHblE CMOCO6bI MPUMEHEHMS, a TakXKe onpe-
AenaT Havbonee MHTepecHble HanpaBieHWs Ons AanbHeunwero
yrnybneHus, napannenbHO pasBMBas HaBblKU AN3aNH-MbIWIEHMUS,
AN3aMH-aHanM3a M CrMocoBbHOCTb CO3A4aBaTb HOBOE U BocTpebo-
BaHHOe.

CuHeprns MeTooOB M TEXHOMOMMM, UCMOMb3yeMbIX B Harpas-
neHumn «PaspaboTka NpUNOXEHUN BUPTYasNbHON U AOMONHEHHOW
peanbHOCTU», [aCT obyyatoleMycs YHUKanbHble MeTanpeaMeTHble
KOMMeTeHUUn, KoTopble byayT nonesHbl B chepe NpoekTUpoBa-
HWS, MOAENMPOBaHNSA OBEKTOB 1 MPOLLECCOB, pa3paboTkm Npuio-
KEHUM U ap.

[MporpaMMa faét HeobxoamMMble KOMMETEHUUM ANa AaNbHenwe-
ro yrnyb6néHHOro ocBoeHus AM3anHepCKMX HaBbIKOB U METOAUK
npoekTnpoBaHua. OCHOBHbIMU HaMpaBAEHUAMU B U3YUYEHUN Tex-
HONOTUM BUPTYasIbHOM U AOMOIHEHHOM peanbHOCTU, C KOTOPbIMMU
No3HakoMaATCa obyyaloLmecs B paMKax MOAYNs, CTaHYT HayaslbHble
3HaHMA O pa3paboTke MPUNOXKEHWI ANA PAa3NINYHbBIX YCTPOMCTB,
OCHOBbI KOMMbIOTEPHOro 3peHus, 6azosbie noHaTna 3D-mopenu-
pOBaHuSA.

Yepes 3HaKOMCTBO C TEXHOMOIMAMU CO3[aHUSA COBCTBEHHbIX



YCTPOWCTB U pa3paboTku NpuUnoxeHnn 6yayT pa3BmBaTbCsa UcChe-

LOBaTeIbCKME, UHXXEHEPHbIE N MPOEKTHbIe KOMMNETEHLMN.
OcBoeHue 3TUX TexHONMOornI nogpasyMeBaeT roslyyeHne paaa

6a30BbIX KOMMETEHUUN, BafeHNne KOTOPbIMU KPUTUUYECKU Heob-

XOAUMO NOBOMY CMeLManncTy Ha KOHKYPEHTHOM pbIHKe Tpyaa B
STEAM-npodeccusx.

Llenb nporpammbi: popMupoBaHme yHuKkanbHbix Hard- 1 Soft-kom-
neteHuun no pabote ¢ VR/AR-TexHonorvamm yepes ncnonb3osa-
HUEe KeNC-TEXHOOTUN.

3apaum nporpaMMmbi:

O6yuaowme:

+ 0b6bACHUTbL 6a3oBble MOHATUA cdepbl PazpaboTKM MPUNOXKEHWN
BUPTYaNbHOW N AOMNONHEHHOW peanbHOCTU: K/ltoueBble 0CObeH-
HOCTU TEXHOMOMUI N X pasnnuma mexay coboi, naHopaMHoe
$oTO 1 BUAEO, TPEKUHT peanbHbiX 06beKkToB, UHTepdeic, nonum-
roHanbHOe MoAEeNMPOBaHUE;

- cdopMmMpoBaTb HaBbIKWN BbIMOHEHMS TEXHOOTMYECKOM Lenou-
KM pa3paboTKu NPUNOXKEHUN ANS MOBUIbHbIX YCTPOUCTB U/Mnn
NepcoHanbHbIX KOMMbIOTEPOB C UCMO/Ib30BAHNEM CrNeLUasnbHbIX
NMPOrpaMMHbIX Cpea,;

- cdopMmnpoBaTb 6a3oBble HaBblIKM PaboTbl B MporpaMMax Ans pas-
paboTKN NMPUNOXEHUN C BUPTYasbHOM U AOMONHEHHOW pearb-
HOCTbIO;

- cdopMmnpoBaTb 6a3oBble HaBblkM paboTbl B MporpamMmax Ans
TPEXMEPHOro MOAENVUpPOBaHUS;

+ HayyuUTb MUCMONb30OBaTb W afanTUPOBaTb TPEXMEpPHble MOAENN,
HaxoAslMecs B OTKPbITOM AOCTYMe, A8 33434 KeNca;

- cdopmMumpoBaTb HazoBble HaBbIKM paboTbl B MporpaMMax ass pas-
paboTkun rpadpmnyeckmnx MHTepdemncos;

+ MPVBUTb HaBbIKM MPOEKTHOW AesATeNbHOCTU, B TOM YuC/ie UC-
Nonb30BaHNE NMHCTPYMEHTOB MAaHNUPOBaHMS.

PaszBuBarowume:
+ Ha NpOTMKEeHUM Bcex 3aHaTum dopmupoBatb 4K-komneTeHUMH
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(|<pV|T|/|qu|<oe MbilWIeHne, KpeaTnBHoOe MblilneHne, KOMMYyHMKa-
ums, Koornepaums);

crnocobCcTBOBaTb paclUMpPEHMIO C/IOBAapPHOro 3araca;
CI'IOCO6CTBOBaTb pPa3sBUTUO NaMAaTU, BHUMaHNA, TEXHUNYECKOro
MbILW/IeHUs, N306peTaTelbHOCT!;

CcnocobCTBOBaTb Pa3BUTMIO aSIFTOPUTMUUYECKOrO MblLUEHNS
cnocobcTBOBaTb POPMUPOBAHUIO MHTEPECA K TEXHNUYECKNM 3Ha-
HUAM;

cnocobcTBoBaTb POPMMUPOBAHUIO YMEHUS MPAKTUYECKOro Mpu-
MeHeHWsa NoNTy4YeHHbIX 3HaHVII‘/JI;

cbopMmpoBaTb yMeHne GOpMynMpOBaTb, apryMeHTUPOBaTb U
OTCTaMBaTb CBOE MHEHMUE;

chopMmnpoBaTb yMeHMe BbICTynaTb Ny6ANYHO C 4OKNagamMu, npe-
3EeHTaUMAMM U T. M.

BocnutarenbHbie:

BOCMUTbIBaTb aKKypPaTHOCTb M ANCLUMINHUPOBAHHOCTb MpU Bbl-
NnonHeHun paboTbl;

cnocob6cTBOBaTb GOPMUPOBAHMIO MOMOXKUTENBHOM MOTUBALIMM K
TPYLOBOM AeATENbHOCTH;

cnocobcTBoBaTb GOPMUPOBAHUIO OMbITa COBMECTHOMO N UHAM-
BMAYa/lbHOrO TBOPYECTBA MPU BbIMOJHEHUM KOMaHAHbIX 3an4a-
HUWM;

BOCMUTbIBaTb TPyAotobUue, yBaXKeHne K Tpyay;

$OpMUpPOBaTb YYBCTBO KOMEKTUBM3MA U B3aMMOMOMOLLM;
BOCMUTbIBaTb YYBCTBO MaTPMOTU3Ma, MPaXAAaHCTBEHHOCTU, rop-
LOCTU 3a LOCTUXKEeHUS oTeyecTBeHHoM N T-oTpacnu.

MporHosupyeMbie pe3ynbTaTbl U cnocobbl UX NpoBepKYU

JlnuHocTHbIE pe3ynbTaTbl:

KpUTUYEeCcKoe OTHoleHne K MHbopMaumm U n3bupatenbHOCTb
€€ BocnpusaTUs;

OCMbIC/IEHME MOTMBOB CBOUX AENCTBUIN NPU BbINONHEHUW 334a-
HUN;

pa3BuTHE NMto6O3HATENbHOCTU, COOBPA3UTENBHOCTM NPU BbINON-
HEeHUM pa3HOObpa3HbIX 334aHUM NPOBNEMHOro U 3BPUCTUYE-



CKOro xapakTepa;

* pasBUTME BHUMATENbHOCTU, HAaCTOMUYMBOCTU, LieneyCcTpeMsEH-
HOCTW, YMEHWNS NpeoaoneBaTh TPYAHOCTH;

+ pa3BUTME CAMOCTOATENIBHOCTU CYXXAEHUN, HE3aBUCUMOCTU U He-
CTaHOAPTHOCTU MbILLNEHNS;

+ OCBOEHWE CoLManbHbIX HOPM, MPaBU NOBeAeHUS, ponen u ¢opm
COLManbHOM XXW3HM B rpynnax U coobuiecTsax;

- dopMmnpoBaHME KOMMYHUKATUBHOW KOMMETEHTHOCTU B oblLue-
HUM U COTPYAHUYECTBE C APYrMMU OBYyYaroLMMUCS.

MeTanpeaMeTHble pe3ynbTaThbl:

PerynatueHble yHMBepcanbHbie yuebHble oecTBmS:

+ yMeHMe MpuUHMMaTb U COXPaHATb yuebHylo 3agauy;

+ YMeHWe MnaHMpoBaTb MOC/AefoBaTe/bHOCTb LUAroB ajnropuTMa
ANA LOCTUXKEHUS Lenu;

+ YMeHue CTaBUTb Lenb (Co3gaHMe TBOpYeckor paboTbl), nnaHu-
poBaTb AOCTUXXEHME STOM Lenu;

+ YMEeHMe OCYLLEeCTB/IATb UTOrOBbIN U MOLIAroBbIM KOHTPO/Ib MO pe-
3ynbTaTy;

+ CNOCOBHOCTb aAeKBAaTHO BOCMPUHMUMATb OLLEHKY HacTaBHMUKA U
ApYrmx obyyatoLmxcs;

+ YMeHWe pasnnyaTtb crnocob un pesynbTaT AEUCTBUS;

+ YMeHWe BHOCUTb KOPPEKTMBbI B AENCTBUS B CllyYae pacxoxae-
HUA pe3ynbTaTa peleHnsa 3a4a4M Ha OCHOBE €€ OLLEHKM 1 YYETa
XapaKkTepa caenaHHbIX owmnboxk;

+ YMeHWe B COTPYAHNYECTBE CTaBUTb HOBble YYebHble 3a4auu;

+ CMOCOBHOCTb NPOABAATL MO3HABATENbHYIO MHULMATUBY B yUeb-
HOM COTpyOHMYECTBE,

- YMeHWe ocBauBaTb CMoOcobbl peleHus npobnemM TBOPYECKOTro
XapaKTepa B XU3HEHHbIX CUTYyaLMax;

+ YMEeHMe OLEHMBaTb NOyYaloWwUnNCs TBOPUYECKNIM NPOAYKT U CO-
OTHOCWTb €ro C M3HaYasbHbIM 3aMbIC/IOM, BbIMOHATb MO HEOHXO-
ANMOCTU KOppeKumn nnbo npoaykTa, iMbo 3ambicna.

[lo3HaBaTenbHble YHMBepCalibHble yqe6Hb|e OencTeuns:
* YMeHHMe OCyLlecCTB/IATb MONCK I/IHCbOpMaLI,MM B nHOBMAyanbHbIX
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MHPOPMaALIMOHHBIX apxmBax obyuatowerocsi, MHGOPMaLMOHHOM
cpene ob6pa3zoBaTeNibHOro yupexaeHus, beaepanbHbiX XpaHUAN-
Wwax MHPOPMaLMOHHbIX 0Bpa3oBaTe/bHbIX peCypCOoB;

yMeHMe NCMob30BaTb cpeacTsa MHPOPMaLMOHHBIX M KOMMYHU-
KALUMOHHbIX TEXHOMOMUIM ANS peLeHUs KOMMYHUKATUBHBIX, MO-
3HaBaTe/IbHbIX M TBOPYECKUX 3a4ay;

yMeHMe OpUeHTMpPOBaTbCA B pazHOOBpa3mm cnocoboB pelueHus
3apay;

yMeHMe OCYLLeCTBAATb aHa/IN3 OObEKTOB C BblAeNEHUEM CYlue-
CTBEHHbIX U HECYLLECTBEHHbIX MPU3HAKOB;

yMeH1e NpoBOAUTbL CpaBHeHMUe, KnaccuduKkaumo No 3a4aHHbIM
KpUTEpUaM;

yMeHMe CTPOUTb NIorMyYeckme paccyXkaeHms B Gopme cBA3uM Npo-
CTbIX CYXKAEHUI 06 obbekTe;

yMeHVe YCTaHaB/IMBaTb aHalorMu, MPUYUMHHO-CNEACTBEHHbIE
cBA3W;

yMeH1e MOAeNMpoBaTh, Mpeobpa3oBbiBaTb O6BLEKT U3 UYBCTBEH-
Ho ¢opMbl B Moaenb, rae BblAeneHbl CyLLeCTBEHHble XapaKTe-
pUCTUKM 0bbekTa (MPOCTpPaHCTBEHHO-rpadUnyeckas Uam 3HaKo-
BO-CMMBO/IMYECKas);

yMeHWe CUHTEe3MpOoBaTb, COCTaBNATb LLe/Ioe U3 YacTenl, B TOM
ymcne CaMoOCTOATENbHO A4OCTPanBaTb C BOCMOMHEHNEM HEAOCTA-
IOLLMX KOMMOHEHTOB.

KoMMyHMKaTUBHbIE YHMBEpPCanbHble yuyebHblie AeNCTBUS:
yMeH1e apryMeHTUpPOBaTb CBO TOYKY 3peHUs Ha BbIBOp OCHO-
BaHUM U KpUTEPUEB NPU BblAeNEHUN NPU3HAKOB, CPaBHEHUU U
KnaccuduKaumm o6bekToB;

yMeHue BbICNylIMBaTb cobecegHnKa U BECTU AMaNOrT;
CNOCOBHOCTb MpU3HaBaTb BO3MOXHOCTb CYLLECTBOBAaHUSA pas-
JIMYHBIX TOYEK 3PEHMS U MPABO KaXKAOrO MMETb CBOIO;

yMeHu1e NNaHNpoBaTh yuebHoe COTPYAHMUYECTBO C HACTaBHUKOM
W Apyrummn obyuatrowmmmcsa: onpenensaTtb uenu, pyHKLMM yyacT-
HWKOB, CNOCcobbl B3aMMOAENCTBUS;

yMeHMe OCyLEeCTBNATb MOCTaHOBKY BOMPOCOB: MHULMATUBHOE
COTPYAHMYECTBO B Nomncke n cbope nHdopmMaumu;



yMeHune paspewaTtb KOHAUKTbI: BbiiBAeHWe, naeHTudukaums
npo6aeMbl, MOUCK U OLLeHKa afbTepHATMBHbIX CNOCOBOB pa3pe-
WeHNs KOHPNANKTA, MPUHATUE pELLEHNS N ero peann3auns;
yMeHM1e C AOCTaTOYHOM MNOSIHOTOM N TOYHOCTbIO BblpaXkaTb CBOU
MbIC/IM B COOTBETCTBUM C 33[4ayvaMU U YC/IOBUSMU KOMMYHMKa-
umn;

BafieHMe MOHOIOMMYECKOMN 1 AmManoruyeckon ¢opmMamu peun.

lNMpenmeTHble pe3ynbTaThl
B pesynbTaTe ocBoeHMs nporpamMmbl obyyatolmecs AOMKHbI
3HaTb:
K/toueBble OCOBEHHOCTU TEXHONOMMIN BUPTYaNnbHOW U AOMNoN-
HEHHOW peanbHOCTK;
NPUHLMMbI paboTbl MPUNOXKEHUIA C BUPTYanbHOW U AOMOMHEH-
HOW peanbHOCTbIO;
nepeyYeHb COBpPEMEHHbIX YCTPOMUCTB, UCMOb3yeMbIX A5 paboTbl
C TEXHONOTUAMMU, N UX NpefHa3HaYeHue;
OCHOBHOM GYHKLMOHaN NporpaMM Ans TpEXMEpHOro Momenu-
poBaHus;
MPUHLMMbI 1 cNOcobbl pa3paboTKmM NPUNOXKEHUI C BUPTYarbHOM
M LONONHEHHOW peasibHOCTbIO;
OCHOBHOM ¢GYHKLMOHAN MpOrpaMMHbIX cpef ans pa3paboTiu
NPUIOXEHUIN C BUPTYasibHOM U AOMONHEHHOWN peanibHOCTbIO;
0cobeHHOCTU pa3paboTku rpaduryecknx MHTepdencos.
yMEeTb:
HacTpamBaTb W 3anycKaTb WEeM BUPTYaslbHOMN peanbHOCTH;
yCTaHaBNMBaTb U TECTUPOBaTb MPUNOXEHUS BUPTYanbHOU pe-
anbHOCTWU;
CaMOCTOATENIbHO COBMpPaTb OUKM BUPTYaNbHOW peanibHOCTU;
dopMynupoBaTbh 3a4ady Ha NPOEeKTUPOBaAHUE UCXOAS U3 BbiSB-
NeHHoW Npobnemsl;
YyMeTb NOo/b30BaTbCs Pa3/IMYHbIMU METOAAMU FrEHEpPaLMU ULEN;
BbINOMIHATb MPUMUTUBHbIE OMepaLun B NporpamMmax Ans Tpex-
MEpPHOro MoAEeNMPOBaHNS;
BbIMNOMIHATb MPUMUTUBHbIE OMepaLuu B MPOrpaMMHbIX cpenax
ANa pa3paboTKu NPUIOKEHUN C BUPTYasrlbHOW N AOMONHEHHOW
peanbHOCTbIO;
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+ KOMAWNUPOBaTb MPUNOXKEHUE AN MOBUMbHbIX YCTPOUCTB UMK
NMepCoHasIbHbIX KOMMbIOTEPOB N pa3MeLLaTb ero AN CKaunmBaHuUA
Mosb30BaTeNsaMuU,;

- paspabatbiBaTb rpaduyeckmmn nutepdenc (UX/UI);

- paspabaTbiBaTb BCe HeobxoamMble rpaduyeckme U BugeomaTe-
puanbl 4Ns Nnpe3eHTauMm NpoeKkTa;

+ MpPeAcTaBNAaTb CBOW MpPOEKT.

BNageTh:

+ OCHOBHOW TEPMUHONOIMEN B 06/1aCTU TEXHONOTNI BUPTYasIbHOM
M LOMONTHEHHOM peanbHOCTH;

- 6a30BbIMWN HaBblIKaMW TPEXMEPHOIO MOAEMPOBaHUS;

- 6a30BbIMWN HaBbIKaMWN pa3paboTKK NMPUNOXKEHUN C BUPTYasIbHOM
M LOMOIHEHHOMN peasibHOCTbIO;

+ 3HaHWAMW MO NPUHUMNAM paboTbl U OCOBEHHOCTAM YCTPOMCTB
BUPTYasIbHOWN N AOMO/IHEHHOWN peanbHOCTMU.

®PopmMbl NoaBeAeHUS UTOTOB peanusaumnm
obuweobpazoBaTenbHoM NporpaMmbl
MooBeneHne UTOroB peannsyeTcs B paMKax 3aluTbl pe3ysbTa-
ToB BbinonHeHus Kenca 1 n Kewnca 2.

®PopMbl AeMOHCTPaUUM pe3ynbTaToB 06yueHus
[NpencTtaBneHue pe3ynbTaToB 06pa3oBaTe/IbHON AeATeNIbHOCTU
NponAET B popmMe nybiMyHOM Npe3eHTaumnmn peweHnin KEMCOB KO-
MaHAaMU 1 NOCNeAYIoLWMX OTBETOB BbICTYMAOLWMX Ha BOMPOCHI Ha-
CTaBHMKa U APYrnX KOMaHA,

®PopmMbl AuarHocTukm pesynbraros obyueHus
Becena, TecTnpoBaHume, onpoc.

CopnepxaHue nporpaMmbl Kypca
MporpamMma npegnonaraeT nocTeneHHoe pacwmpeHmne 3HaHUN 1
nx yrnybneHue, a Takke npuobpereHne yMeHUn B obnactu npo-
eKTUPOBaAHUS, KOHCTPYMPOBAHUS U U3rOTOBMEHUS TBOPYECKOrO
NpoayKTa.
B ocHoBe o6pazoBaTenbHOro npouecca NeXuT NPOeKTHbIN Moa-
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xoa. OcHoBHas ¢opMa Nopaum TeopmUn — UHTEPAKTUBHbIE NEKLMN
1 rnolarosble MacTep-Kknaccol B rpynnax go 10-15 uenosex. MNpak-
TUYeCKMe 3afaHua NNaHUPYETCs BbIMOMHATb Kak MHAUBUAYANbHO
M B Mapax, Tak U B MasbiX rpynnax. 3aHAaTUA NPOBOASATCSA B BUAE
6ecen, CEMUHAPOB, NEKUMUA: AN HAarNAAHOCTU NOAABAEMOro MaTe-
puana UCNonb3yeTcs PpasIMYHbIA MyNbTUMEAUNHbIA MaTepuan —
npeseHTauum, BUAEOPONNKM, MPUNOKEHNS Mp.
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Paspenbi nporpaMmbl yuebHoro Kypca

Bcero
yacos

O6pazoBaTtenbHas YacTb

Kenc 1.
MpoekTupyem npeanoHoe VR-yctpoiictso

11

3HakomMmcTBo. TexHuKa 6e3onacHocTu. BeogHoe 3aHaTune («Cospasar
MUPbI»)

12

BBe,D,eHMe B TeXxHonornm BVIpTyaﬂbHOI‘/‘I 1 [OMNOIHEHHOW peanbHOCTN

3HakoMmcTBo ¢ VR-TexHOMorMaMm Ha MHTepakTUBHOM BBOAHOM
nekumm

TecTupoBaHMe yCTPOMCTBa, yCTaHOBKA MPUIOXKEHNN, aHan3
NPUHLMMNOB paboTbl, BbiBIEHNE K/FOUEBbIX XapakTEPUCTUK

BbisBneHune npuHUMNoOB paboTbl WiemMa BUPTYyanbHOW peanbHoCTH,
MOWUCK, aHaNN3 U CTPYKTypupoBaHue nHbopMaumm o apyrmux VR-
YyCTPOMCTBaxX

Bbibop MaTepurana 1 KOHCTPYKUUM AN COBCTBEHHOM FrapHUTYPBI,
noproToeka k cbopke ycTponcTsa

C6opka cobCTBEHHOM rapHUTYPbI, Bbipe3aHue HeobXoAMMbIX
netanemn

C6opka cobCTBEHHOM rapHUTYPbI, Bbipe3aHue HeobXoANMbIX
neTtanen, AM3anH YyCTPOMCTBa

TecTnpoBaHue 1 aopaboTka NpoToTMNa

PaboTa c kapTol Nosib30BaTENbCKOrO OMbITa: BbiiB/IEHWE MpobieM,
C KOTOPbIMU MOXXHO CTONKHYTbCS MpY ucnonb3oBaHun VR.
®DokycnpoBKa Ha OLHOW U3 HUX

AHanms 1 oLeHKa CyLecTBYIOWMX peleHnin npobaemsi.
MNHdorpadmka no peweHmsam

leHepauus ngen ans pewenns stux npobnem. OnucaHue
HECKOJIbKMX UAen, SKCApecc-3Cckn3bl. MUHU-NpeseHTaumMm naem un
BbIGOP NyYLWMX B NpopaboTKy

M3yueHune NoHsaTUS «nepcnekTrBa, OKPY>KHOCTU B NepcrnekTuse,
LUTPUXOBKM, CBETOTEHU, NafatoLWen TeHN

M3yyeHune cBeToTeHM 1 NagatoLent TeHW Ha npuMepe buryp.
[MocTpoeHue BbicTporo ackn3a Gurypsl B mepcrnekTuee, nepegaya
06bEMa C MOMOLLbIO KapaHala. TexH1Ka pucoBaHms MapKepamm
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OcBoeHue HaBbikoB paboTbl B [10 ana tpéxmepHoro

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

3D-MopennposaHue paspabaTbiBaeMoOro yCTpomcTea 4
PoTopeanncTuuHas susyanmsaumsa 3D-monenu. Penpgep (KeyShot, 2
Autodesk Vred)

Moprotoska rpaduyeckrx MaTepuanos Ans Npe3eHTauum NpoeKTa
(doTo, Buaeo, nHdporpadumka). OceoeHme HaBbIKOB BEPCTKM 2
npeseHTaumm

[MpencTaBneHve NpoeKToB nepea ApyruMmn obyyatowmMmcs. 2
My6nuuHas npeseHTaums 1 3aliMTa NPOEKTOB

Kewc 2. PazpabatbisaeM VR/AR-npunosxeHus

BBogHas HTepaKkT1BHas NeKLmMs No TEXHONOMMAM AOMOHEHHOMW U 1
CMelLLaHHOW peanbHOCTU

TectnpoBsaHue cywecTsyowmx AR-npunoxxeHnin, onpeneneHve 1
MPUHLMMNOB paboTbl TEXHOMOTUN

BbiseneHune npobnemMHon cutyaumm, B kotopoi nomorno 6ol VR/AR- 2
NpUNOXEHMNEe, UCMONb3ys METOAbI AN3aNH-MbILLIEHNS

AHanus 1 oueHKa cywecTByoWwmx pelweHunn npobnemsl. [eHepauums 2
cobcTBeHHbIX naen. PazpaboTtka cLueHapus NpunoxeHus

PaspaboTka cLueHapus npunoxeHus: MexaHWKa B3aMMoLeNCTBUS, 2
dYHKUMOHAN, MPUMEPHbIN BUA nHTepdeinca

MuHM-NpeseHTaunmn naen n nx gopaboTia no obpaTHOM CBA3U 2
MocnepoBaTenbHoe M3yueHe BO3MOXHOCTEN cpefbl pa3paboTku 2
VR/AR-nipunosxxeHuit

Paspabotia VR/AR-npunoxeHuns B CooTBETCTBUM CO CLieHapueM 8
C6o0p obpaTHOM CBA3M OT MOTEHLMa bHbIX MONb30BaTeNeln 2
NpUNoXKeHNs

[opaboTka npunoxeHus, yuntbisas obpaTHyto CBA3b nosb3osatens | 2
BbisBneHune kniouesbix TpebosBaHmMi K paspaboTke GUI — 2
rpadumyeckux MHTephencoB NPUNOKEHUIA

PaspaboTka nHTepderica npunoxeHns — amsaniHa n CTPYKTYypbl 2
Moprotoska rpaduyeckrx MaTepuanos Ans Npe3eHTauumM NpoexTa
(doTo, Buaeo, nHdporpadumka). OceoeHne HaBbIKOB BEPCTKM 4
npeseHTaumm

MpencraBneHue npoekToBs nepes ApyruMu obyyarowmMmcs. 2
My6nuuHas npeseHTaums 1 3aliMTa NPOEKTOB

Bcero uacos 68
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Keiic 1. MpoexkTupyem naeanbHoe VR-ycrpoiicteo

B pamkax nepBoro kelica (34 u) obyualolmecs nccnenyoT cylie-
CTBYIOLLME MOAENN YCTPOMUCTB BUPTYaslbHOM peasibHOCTU, BbiSIB/SA-
lOT K/IlOUEBble MapaMeTpbl, @ 3aTEM BbIMOHAIOT MPOEKTHYO 3aj4avy
— KOHCTpyupytT cobcTtBeHHoe VR-ycTporictBo. Obyuatowmecs
nccnepytot VR-koHTponnepbl n 06061aoT BO3MOXHbIE NPUHLN-
Mbl yNpaBfeHUs CUCTEMaMWU BUPTYyanbHoOU peanbHocTu. CpaBHuU-
BAlOT pa3/IMYHbIe TUMbl YNPaBAeHUs U AeNatoT BbIBOAbI O TOM, UTO
HeobxoaMMo A1 «obMaHa» MO3ra U MOrpy>KeHNs B APYron Mup.

Obyuatowmecs cMoryT cobpaTb cobcTBeHHyo Mogenb VR-rap-
HUTYpbl: CMPOEKTUPOBaTb, CMOAENNPOBaTb, Bblpe3aTb/pacreya-
TaTb Ha 3D-NpuHTEpe Hy)XHble 3M1eMeHTbl, @ 3aTeM MpPOTECTUPO-
BaTb CAMOCTOATE/IbHO pa3paboTaHHOE YCTPOMCTBO.

Keiic 2. PazpabarbiBaeM VR/AR-npunoxexus

NMocne ¢opMMpoBaHMS OCHOBHbBIX MOHATUW BUPTYanbHOW pe-
anbHOCTW, MoflyyeHUs HaeblkoB paboTbl ¢ VR-obopynoBaHuem B
nepeoMm kewnce (34 u), obyvarolmecs nepexodaT K pacCMOTPEHMUIO
MOHATUN AOMONHEHHOM U CMELWaHHOW peanbHOCTU, pasbupatoT
MX OCHOBHble OTAMYUs OT BupTyanbHoln. CozpatoT cobcTBeHHOE
AR-npunoxenuve (augmented reality — pononHeHHas peansb-
HOCTb), OTpabaTbiBas HaBblk1 PaboTbl C HEOBXOANMbBIM B fa/lbHEN-
WeM NpOorpaMMHbIM obecreyeHmneM, HaBbIKM AU3aNH-MPOEKTUPO-
BaHMA N AM3aNH-aHANUTUKMN.

Obyuatolwmecs HayyaTca paboTaTb C KpYNHENWMMU PEno3nTo-
pUAMKU BecnnaTHbIX TPEXMEPHbIX Moaenen, CMOryT MUHUMaNbHO
ajanTMpoBaTb MoAenu, uMerlmecs B cBOGOAHOM JoOCTyne, nop
CBOM HyXabl. HauMHaeTca 3HaKOMCTBO CO CTPYKTypon uHTepden-
ca nporpammbl ana 3D-MopgennpoBaHusa (Mo YCMOTPEHUIO HacTaB-
Huka — 3ds Max, Blender 3D, Maya), ocHoBHbIMK KOMaHaamu. Beo-
AATCA MOHATUSA «MOIMTOHANIbHOCTbY U KTEKCTYpa».
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Kaapoebie ycnoeus peanuzauum nporpaMmbl
TpeboBaHWs K KaAPOBbIM pecypcam:
YKOMIMIeKTOBaHHOCTb 06Pa3oBaTENIbHOIO yUYpexxaeHus rneparo-
rMYeCcKMMMU, pyKOBOAALLMMU U UHBIMU PabOTHUKAMM;
ypOBeHb KBanMpMKaLum neparormyeckmnx, pyKkoBoaaLmMX U UHbIX
paboTHMKOB 06pa3oBaTENbHOrO yUpeXxaeHus;
HenpepbIBHOCTb MPodeCcCnoHanbHOro pa3BUTUA Meparorvye-
CKUX U PYKOBOAAWMX PabOTHNKOB 06pa3oBaTeNIbHOMO yupexae-
HUS, peanunsyroLLero OCHOBHY 0bpa3oBaTe/lbHY0 NPorpaMMy.

KOMI'IeTeHLI,VIVI negarorm4yeckoro pa6OTHVIKa, peannsyrouiero oc-

HOBHYIO OBbpa3oBaTe/bHy NPorpaMMmy:

obecneunBaTb yCIOBUA ANS YCMELWHOW AeATebHOCTH, MO3UTUB-
HOM MOTMBaLMU, @ TakK)Ke CAMOMOTUBUPOBaHUSA 0ByYatoLMXCS;
OCYLLECTBATb CAMOCTOSATENbHbIA MOUCK U aHanu3 nHbopMaumm
C MOMOLLbIO COBPEMEHHbIX MHPOPMaLNOHHO-MOUCKOBbIX TEXHO-
Nlornm;

BNageHNe NHCTPYMEHTaMM MPOeKTHOW AeATENbHOCTH;

yMeHMe OpraHn3oBbIBaTb U COMPOBOXAATb yYebHO-MUCCNenoBa-
TENbCKYH W MPOEKTHYIO AeATENbHOCTb O6YYatOLLMXCS;

yMeH1e MHTeprpeTMpoBaTb pe3ynbTaTbl AOCTMKEHUN 0byyato-
WMxcs;

6a30Bble HaBbIkM paboTbl B MporpamMMax A8 TPEXMepHOro Moae-
nuposanus (3ds Max, Blender 3D, Maya u gp.);

6a30Bble HaBblKM paboTbl B MPOrpaMMHbIX cpefax no pa3pabor-
K€ MPUNOXEHWI C BUPTYanbHOM U AOMO/IHEHHOW peanbHOCTbIO
(Unity3D, Unreal Engine un gp.).

Pn}pﬁfoﬂm VM/{—/W/?M,{OMHW; 15



Mmepumwo-/”exw'zeacue yCJ{OgMﬂ
pe&uuga uuu VIIUOZ/U&IMMH

AnnapatHoe u TexHuueckoe obecneueHue:

Pabouee MecTo obyvatowerocs:

HOYTOYK: MpON3BOAMTENBHOCTb NpoLeccopa (no Tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): He mMeHee
2000 eguHML; 06BbEM OnepaTUBHOM NaMATU: He MeHee 4 [6; 0bb-
ém HakonuTena SSD/eMMC: He MeHee 128 6 (unu cooTeeTCTBY-
O MO XapaKTepUCTMKaM MepCOHasbHbIA KOMMbIOTEP C MOHU-
TOPOM, KNaBMaTypPON U KOJTOHKaMM);

MbILUb.

Pabouee MecTo HacTaBHMKa:

HoyTbyk: npoueccop Intel Core i5-4590/AMD FX 8350 — aHa-
norvyHas unmM 6onee HoBas Mopenb, rpaduUyYecKuii npoLeccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — aHanorunyHas
nnu 6bonee Hoeas Mogesnb, 06bEM ONepaTUBHOM NaMATU: HE MeHee
416, Bupeosbixoq HDMI 1.4, DisplayPort 1.2 unu 6onee HoBas Mo-
nenb (MM COOTBETCTBYIOWMIN MO XapakTepUCTMKaM MepcoHasb-
HbIM KOMMbIOTEP C MOHUTOPOM, KNIaBMaTYpPOMN 1 KONOHKaMW);

wneMm eupTyanbHou peanbHocTn HTC Vive unum Vive Pro Full Kit
—1TwTt;

NIMYHblIE MOBU/bHbIE YCTPOMCTBA ObyyaloWmxcs U/MAnN HacTaB-
HWKa C onepaunoHHolr cuctemon Android;

npeseHTaLuMOHHOe 0B6OpyAOBaHUE C BO3MOXHOCTbIO MOAK/HO-
ueHus K KoMnbloTepy — 1 KoMnnekT;

dnmnyapT ¢ KOMMNNEKTOM NMCTOB/MapkepHas AOCKa, COOTBET-
CTBYIOLWMI HaBOP NMUCbMEHHbIX MpUHaanexHocTen — 1 wr.;

eanHas cetb Wi-Fi.

MporpaMMHoe obecneueHue:
- oducHoe nporpaMMHoe obecreyeHme;
+ nporpaMMHoe obecneyeHne ansa TPEXMEPHOro MoAeIMpPOBaHMA
(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);
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- MporpaMMHas cpea aaa pa3paboTku MPUIOXKEHUI C BUPTYarsb-
HoW 1 gononHeHHow peanbHocTbio (Unity 3D/Unreal Engine);
- rpaduyecKmit peaakTop Ha BbiI6Op HaCTaBHMUKaA.

PacxoaHbie MaTepuanbi:

- bymara A4 ona pycoBaHus 1 pacneyatkn — MUHUMYM 1 ynakoBka
200 nucTos;

- 6ymara A3 ong pucoBaHns — MMHUMYM Mo 3 IMCTa Ha OAHOro 06-
yvatolerocs;

-+ Habop NPOCTbIX KapaHAaWen — Mo KoAMYecTBy obyyatowmxcs;

+ Habop YEpPHbIX LIAPUKOBbIX pyYeEK — MO KONYECTBY ObyyatoLwmx-
cs;

- knewn MNBA — 2 wT;

- KNler-KapaHApal — Mo KONnyecTBy obyuvaroLumxcs;

+ CKOTY NMpPO3payHblii/MaToOBbIN — 2 WT.;

+ CKOTY ABYCTOPOHHWUM — 2 WT.;

- KapToH/rodpokapToH ana maketuposaHma — 12009800 mm, mo
OOHOMY INCTY Ha ABYX OByyatoWwmxcs;

+ HOXX MaKeTHbIN — MO KOMYecTBy obyyatoLmxcs;

+ Ne3Bus A1s HoXa cMeHHble 18 MM — 2 wiT;

* HOXXHWLbI — MO KOIMYECTBY ObByUatoLLMXCS;

+ KOBPWK A/19 pe3KM KapTOHa — MO KOMNYeCTBY 0ByyYalowmxcs;

« NWH3bl 25 MM nnm 34 MM — KOMMNEeKT, Mo KonnyecTBy obyyato-
WMXcs;

- pononHutenbHo — PLA-nnactuk 1,75 REC Heckonbkux LBeToOB.
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. Appwnan Loneccn. Kak cTaTb AmnsariHepoMm, He nMpoaas Ayuy

abssony / MNMutep.

)Kanna Jlngrtka, Tum Oruneu. Ldyman kak gusanHep. Ou-
3aliH-MbllneHve ana MeHepkepos / MaHH, MiBaHos 1 Pepbep.
Mankn Oxanpa. Coxrn csoé noptdonumo! To, ueMy He yuaT B
AnsarHepckux wkonax / MNuTep.

®un Knueep. YeMmy Bac He HayuyaT B AmsarH-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/
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.
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«PazpaboTka NnpunoxeHnn BUpPTYanbHOM MU AOMONHEHHOWN pearsib-
HocTu: 3D-MopgennpoBaHMe M NporpaMMMpoBaHME»
AsTop: Ky3sHeuosa N.A.

C6opHMK MEeTOANYECKMX MaTepUasIoB.
PepakunoHHasa rpynna:
MapwuHa Pakosa, Makcum NHkun, Cepren Epios,

MNpuna KysHeuosa, AHTOH bbeicTpos, AHHa benoycosa,
Hwvkonan Ckupgaa (opopmneHme)
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®PoHp HoBbIX popM
paseuTUs obpasoBaHus
PLUS ULTRA | AAABLLE [TPEAEAA

www.roskvantorium.ru/fond



