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B mocobuu ncnonbzosaHbl MaTepuasbl U3 OTKPbITbIX
ncrourHnkos cetn MutepHert. [Nockonbky MCTOUHU-
Ku, pasMeLuatolme y cebs nHpopMaumio, Aaneko He
Bceraa sasnsAloTca obnagatenaMm aBTOPCKMX Mpas,
NPOCUM aBTOPOB MCMONb30BaHHbIX HaMW MaTepua-
NOB OTK/UKHYTbCS, U Mbl Pa3MEeCTUM yKa3aHue Ha 1x
aBTOPCTBO.

CHopHUK npepgHa3HaYeH WCKUYUTENbHO Af1S He-
KOMMEPYECKOro UCMOb30BaHUA.

2



OZJM&MHM@
I

[NoscHuTenbHas 3anncka 4
.
TemaTnyeckoe nnaHuposaHve 12
1.

CogneprcaHue TeM nporpamMmbl 14
V.
MaTepuanbHoO-TeXHNYECKME YCIOBUS
peanusauuu nporpammel 16

VI.
lMepeueHb pekoMeHayeMbIX UCTOYHMKOB 18

Pa;{m%ﬂm VM&V!/MJ{OX@H uif 3



[ UOﬂCH(/{T&{bH&UI g&mucm

AkTyanbHoOCTb: BUPTYyanbHas U AOMNONHEHHas peasbHOCTU — OCO-
6ble TeXHO/IOrMYeCcKMe HanpaB/ieHUs, TECHO CBA3aHHble C APYTUMMU.
DTV TEXHOMOMMW BK/KOUYEHbI B CMUCOK K/KOUEBbIX M OKa3bIBalOT Cy-
WecTBeHHOe B/IMSHME Ha pa3BuUTMe pbiHKOB. [1pakTnuecku ans ka-
AO0W MepcneKTUBHOM No3numm byayLiero KpamHe nonesHbl 6yayT
3HaHua n3 obnactn 3D-MopenvpoBaHUs, OCHOB MpoOrpaMMMpoBa-
HWUS, KOMMbIOTEPHOIO 3PEHUS U T. M.

CornacHo MHoroumcneHHbiM uccnegosaHuaM, VR/AR-pbiHok
pa3BMBAETCS MO 3KCMOHEHTe — COOTBETCTBEHHO, eMY HEOHXOAMMbI
KOMMEeTEHTHblE CMeLNanuncTbl.

B xome npakTuuyeckux 3aHATUI MO NporpaMMe BBOGHOIO MOAY-
ns obyyvalolmecs No3HaKoOMATCS C BUPTYasbHOW, LOMONIHEHHOM U
CMeLLaHHOM peanbHOCTAMU, MOMMYT MX OCOHBEHHOCTU N BO3MOX-
HOCTW, BbISIBAT BO3MOXHbIE CNOCO6bI MPUMEHEHMS, @ TaKXKe onpe-
AensT Hanbonee WMHTEpPECHble HanpaBneHus AN AasbHeunLero
yrny6neHus, napannenbHO pasBMBas HaBblKU AM3alH-MbIWAEHUS,
AN3aH-aHanmM3a M crnocobHOCTb co3aaBaTb HOBOE U BOCTpebo-
BaHHoe.

CuHeprvus MeToooOB U TEXHOMOMMM, UCMO/b3yeMbIX B Hampas-
neHumn «Pa3paboTka NpUNOXEHUN BUPTYaslbHOM U AOMOSHEHHOMN
peanbHOCTM», AacT 0byyatoweMycs YyHUKabHble MeTanpegMeTHble
KOMMeTeHuUuu, KoTopble 6yayT nonesHsl B cpepe npoekTnposa-
HWS, MOAENMPOBaHUA 06bEKTOB U MPOLLECCOB, pa3paboTkun Npuio-
XEHWUM 1 ap.

[NporpamMma paét HeobxoaMMble KOMMAETEeHLMN AN AanbHelnLwe-
ro yrnybnéHHoro ocBOeHUs AN3alHepCKUX HaBbIKOB U METOAUK
npoekTnpoBaHnsa. OCHOBHbIMU HaMpPaBNEHUSAMU B U3YUYEHUMU TeX-
HONOIMI BUPTYanbHOM U AOMONHEHHOW peanibHOCTU, C KOTOPbIMU
no3HakoMaTCcsa obyuatomecs B paMKax MOAYNS, CTaHYT HavasbHble
3HaHWS O pa3paboTke MPUIOKEHWUN AN Pa3INYHbIX YCTPOMCTB,
OCHOBbI KOMMbIOTEPHOrO 3peHus, 6asosbie noHaTus 3D-mopenu-
poBaHus.

Yepes 3HaKOMCTBO C TEXHOJIOIMSIMU CO3[4aHUA COBCTBEHHbIX



YCTPOWCTB U pa3paboTKu MpUNoXeHU byayT pa3BuBaTbCa Uccne-
A0BaTeNbCKUe, UHKEHEPHbIE N MPOEKTHbIE KOMMETEHLMN.

OcBoeHne 3TUX TeXHONOrMI NoapasyMeBaeT rnosyyeHve psaaa
6a30BbIX KOMMETEHUWN, BlaaeHNe KOTOPbIMU KPUTUYECKU Heob-
XOAMMO NO6OMY CMeLManncTy Ha KOHKYPEHTHOM pbiHKe Tpyaa B
STEAM-npodeccuax.

Llenb nporpammbi: dopmupoBaHme yHukanbHbix Hard- v Soft-kom-
neTeHuun no pabote ¢ VR/AR-TexHoNormamMm yepes ncrnonb3osa-
HUE KENC-TEXHONOTUN.

3apgauum nporpaMmbi:

O6yuatowme:

+ 06bACHUTbL H6a3oBble MOHATUSA cdepbl pa3paboOTKN MPUNOKEHUIN
BMPTYa/lbHOW U JOMOJIHEHHOM PeanbHOCTUN: K/loYEBble OCOBEH-
HOCTU TEXHOMOTUIN N UX Pasnums Mexay cobor, naHopaMHoe
boTO 1 BUAEO, TPEKUHT peanbHbiX 06beKkToB, UHTepdelc, nonm-
roHasibHOEe MOAEeNNPOBaHWNE;

- chopMmMpoBaTb HaBbIKWN BbINONHEHUS TEXHONOMMYECKOM Liernou-
KW pa3paboTKu NPUNOXKEHUN A5 MOBUMbHbBIX YCTPONCTB U/WUnu
NMepCoHasibHbIX KOMMbIOTEPOB C MCMO/Ib30BaHNEM CMeLManbHbIX
NpOrpaMMHbIX Cpes,;

- cdopMmnpoBaTb 6a3oBble HaBbikM paboTbl B MporpaMMax Ans pas-
paboTKN MPUNOXKEHUIN C BUPTYaNbHOM W OOMOSHEHHOW pearb-
HOCTbIO;

- cdopMmnpoBaTb 6a3oBble HaBblkM paboTbl B MporpamMmax Ans
TPEXMEPHOrO MOAENNPOBaHUS;

+ HayuYuTb MCMOMb30BaTb U adanTUpPOBaTb TPEXMEPHbIE MOAENM,
HaxoAasLMecs B OTKPbITOM AOCTYMe, A8 33434 Kenca;

- chopmMmnpoBaTb 6a3oBble HaBbIkM PaboTbl B MporpaMMax As1s pas-
paboTkun rpadpryecknx MHTeppencos;

* MPVBUTb HaBbIKM MPOEKTHOW AesTeNbHOCTU, B TOM uucCie uc-
Nonb30BaHNE NMHCTPYMEHTOB MJaHNUPOBaHMS.

PasBuBarowme:
* Ha NPOTMKEHUWN BCeX 3aHATUM dopmmpoBaTb 4K-komneTeHumnm
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(KpnTHMUYecKkoe MbilNeHne, KpeaTUBHOE Mbil/IeHMe, KOMMYHMKa-
ums, koonepauus);

crnocob6cTBOBaTb PacLUIMpPEHUIO C/IOBAapPHOrO 3anaca;
CNocobCcTBOBaTb PasBUTUIO MaMSATU, BHUMaHUS, TEXHUYECKOrO
MbILWIeHWs, n306peTaTenbHOCTY;

CNocobCcTBOBaTb Pa3BUTUIO AITOPUTMUYECKOTO MbILLNEHWS;
cnocobcTBoBaTb GOPMUPOBAHUIO UHTEpPECca K TEXHUYECKUM 3Ha-
HUAM;

cnocobcTBoBaTb GPOPMUPOBAHUIO YMEHWUS NMPAKTUYECKOro Npu-
MEHEeHMUS NONTyYEHHbIX 3HaHUW;

cdopmmpoBatb yMeHne GopMynnpoBaTb, apryMeHTUMpoBaTb U
OTCTamBaTb CBOE MHEHMUE;

cdopMmpoBaTb yMeHME BbICTYNaTb MyBMUYHO C OoKNaAaMu, npe-
3eHTauMaMuU U T. N.

BocnuraTtenbHble:

BOCMUTbIBaTb aKKypaTHOCTb W ANCLUMIMHUPOBAHHOCTb MpPW Bbl-
NonHeHun paboTbl;

cnocobcTBoBaTb GOPMUPOBAHUIO MONOXKUTENBHOM MOTUBALUN K
TPYAOBOW [eATENbHOCTYH;

cnocobcTBoBaTb GPOPMUPOBAHUIO OMbITa COBMECTHOMO M MHAU-
BMAYa/bHOrO TBOPYECTBa MPU BbINOJIHEHUM KOMaHAOHbIX 3aja-
HUW;

BOCMUTbIBaTb TpyAotobue, yBaXkeHne K Tpyay;

dopMUpoBaTb YYBCTBO KOMNEKTUBU3MA U B3aMOMOMOLLM;
BOCMUTbIBaTb YYBCTBO MaTPUOTU3MA, MPaXKAaHCTBEHHOCTHU, Frop-
[OCTU 3a AOCTUXKEHUS oTedecTBeHHoM N T-oTpacau.

MporHozupyemMbie pe3ynbTaTbl U CNOCO6bl UX NPOBEPKU

JlnuHocTHbIE pe3ynbTaTbl:

KpUTUYeckoe OTHoLWeHne K MHbopMaLmm U U3bupaTenbHOCTb
ee BocnpusaTus;

OCMbIC/IEHVE MOTUBOB CBOUX AENCTBUIN MpPU BbINONHEHUWN 334a-
HUM;

pa3BuTHeE Nto6O3HATENbHOCTU, COOHPA3UTENBHOCTU NPU BbIMON-
HEeHUU pa3Hoobpa3HbIX 3adaHUM NPOBNEMHOro U 3BpUCTUYE-



CKOro XapakTepa;

* pasBUTME BHMMATENbHOCTU, HAaCTOMYMBOCTU, LeneyCTpeMIEH-
HOCTW, YMEHWNS NpeoAoneBaTb TPYAHOCTH;

* pasBUTME CaMOCTONATENbHOCTU CYXXAEHUWN, HE3aBUCUMOCTU U He-
CTaHOAPTHOCTU MbILUNEHUS;

+ OCBOEHWe coumanbHbIX HOPM, MPaBu NoBeaeHs, ponen n Gpopm
COLMaNbHOM XM3HW B rpynnax 1 coobuiecTsax;

- dopMmnpoBaHME KOMMYHUKATUBHOW KOMMETEHTHOCTU B oObLe-
HWUW N COTPYAHNYECTBE C APYrMMU OBYYaOWNMNCS.

MeTtanpeaMeTHble pe3ynbTaThbi:

PerynsatuBHble yHMBepcanbHble yuebHble oencTems:

+ YMeHM1e NpUHUMaTb U COXPaHATb yuebHyto 3aaauvy;

-+ YMeHVe MNaHWpoBaTb MOC/AeAOoBaTe/IbHOCTb LUAroB asropyTMa
ANS LOCTUXKEHUS Lenu;

+ YMeHMue CTaBuTb Lefnb (Co3aaHne TBOpYecKolr paboTbl), MiaaHKU-
poBaTb AOCTUXKEHME STOW LieNN;

+ YMeHMe OCYyLLEeCTBATb UTOrOBbINM M MOLIAroBbIv KOHTPO/b MO pe-
3ynbTaTy;

- CrnocobHOCTb afeKBaTHO BOCMPUHMMATb OLEHKY HAaCTaBHMKA W
ApYrnx obyuatowmxcs;

- yMeHue pasnmyaTb crnocob 1 pesynbTaT 4eUCTBUS;

- YMeHWe BHOCUTb KOPPEKTMBbI B AENCTBUSA B C/lyYae pacxoXae-
HWS pe3ynbTaTa peLleHns 3a4aun Ha OCHOBE €€ OLLEeHKM U1 YYéTa
XapakTepa caenaHHbIX oWwnboK;

- YMeHWe B COTPyAHMYECTBE CTaBUTb HOBble yuebHble 3aaauu;

+ CMOCOBHOCTbL MPOSABAATH MO3HABATENbHYIO MHULMATUBY B yueb-
HOM COTpYyAHUYECTBE;

- YMeHWe ocBauBaTb CMocobbl peleHus npobnemM TBOPYECKOro
XapaKTepa B )XM3HEHHbIX CUTYaLMAX;

+ YMeHM1e OLeHMBaTb MO/yYaroLmMNCca TBOPUYECKMIA NPOAYKT U CO-
OTHOCUTb €ro C U3HauasibHbIM 3aMbIC/IOM, BbIMOHATb NO HEOHXO-
AVMOCTU KOoppeKuuun nnbo npoaykTa, iMbo 3ambicna.

[Mo3HaBaTenbHble yHUBepcabHbie y4yebHble AeCTBUS:
+ YMEeHMe ocCyLecTBASTb NOUCK MHbOPMaLUK B MHANBUAYANbHbIX
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MHDOPMALIMOHHbIX apxmBax obyuatouierocs, MHPoOpMaLUOHHOMN
cpene ob6pa3zoBaTeNnbHOro yupexaeHuns, degepanbHbIX XpaHUN-
Wax MHGOPMaLMOHHbIX 06pa3oBaTesbHbIX PECYPCOB;

yMeHM1e UCMob30BaTb CpeacTsa MHPOPMaLMOHHBIX U KOMMYHU-
KAUMOHHbIX TEXHOMOMMIN ANS peLleHUs KOMMYHUKATUBHbIX, MO-
3HaBaTeNbHbIX M TBOPYECKUX 3a4auY;

yMeHne OpUeHTUpPOBaTbCS B pa3HOO6pPasnmn crnocobos peLleHus
3apay;

yMeHM1e OCyLLeCTBNATb aHanM3 OObEeKTOB C BblAeNEeHNEM Cylue-
CTBEHHbIX U HECYLLECTBEHHbIX MPU3HAKOB;

yMeHVe NpoBOAUTbL CpaBHeHUe, Knaccudukaumio No 3afaHHbIM
KpUTEpUAM;

yMeHu1e CTpOUTb Iormyeckme paccykaeHuns B ¢opme CBa3uM Npo-
CTbIX CYXXAEHUM 06 obbekTe;

yMeHMe YCTaHaBAMBaTb aHanormu, MPUYMHHO-CNEACTBEHHbIE
cBA3Y;

yMeH1e MOoAennpoBaTh, Mpeobpa3oBbiBaTb O6BEKT U3 YYBCTBEH-
Hol ¢opMbl B MOAENb, FAe BblAENEHbl CyLLEeCTBEHHblE XapaKTe-
pUCTUKKN obbeKkTa (MpocTpaHCTBEHHO-rpadmueckas UM 3HaKo-
BO-CUMBOJIMYECKaSs);

yMeHMe CUHTe3UpOBaTb, COCTaBNATb LIEe/I0e M3 4YacTel, B TOM
yncne CaMoCTOSATENbHO AOCTPaMBaTh C BOCMONIHEHMEM HeJoCTa-
IOLLMX KOMMOHEHTOB.

KoMMyHMKaTUBHbIE YHUBEpCa/bHble yyebHble 4eNCTBUS:
yMeHWe apryMeHTUPOBaTb CBOK TOUKY 3peHUs Ha BbIGOp OCHO-
BaHWM U KpUTEPUEB MPU BblAENEHUN NPU3HAKOB, CPaBHEHUU U
KnaccuduKaumm ob6bekToB;

yMeHWe BbICNyLWMBaTb cobeceaHnKa U BECTU AMaNOT;
CNOCOBHOCTb MpU3HaBaTb BO3MOXHOCTb CYLLECTBOBAaHUSA pas-
NINYHBIX TOYEK 3pEHUS N MPaABO KaXKAOro UMETb CBOIO;

yMeHWe NnaHnpoBaTb yuebHoe COTPYAHNYECTBO C HACTaBHUKOM
W apyrummn obyuarowmmMmca: onpenensaTb uenu, yHKLMn yyacT-
HWKOB, CNOCOBbl B3aMMOAENCTBUS;

yMeHMe OCYLLeCTBATb MOCTaHOBKY BOMPOCOB: MHULMATUBHOE
COTPYAHMYECTBO B Nomncke u cbope nHpopmaumu;



yMeHune paspewaTtb KOHPAUKTbI: BbiBAEHWe, naeHTudukaums
npo6aeMbl, MOUCK U OLLeHKa afibTepHaTUBHbIX CNOCO60B paspe-
WeHNs KOHPANKTA, MPUHATUE PELLEHMS N ero peannsaums;
yMeHU1e C AOCTaTOUYHOM MOSIHOTOW U TOYHOCTbIO BblpaXkaTb CBOU
MbIC/TM B COOTBETCTBUM C 33[4a4aMu U YC/IOBUSMU KOMMYHUKa-
umn;

BNlafleHMe MOHO/IOrMYeCcKom 1 ananoruyeckon GopMamMm peum.

lNMpeamMeTHble pe3ynbTaThbi
B pesynbTaTe ocBOEHMS NporpaMMbl 0byyatoLmecs AOMHKHbI
3HaTb:
KNtoYeBble OCOHBEHHOCTU TEXHONOMMN BUPTYaNbHOW W AOMNON-
HEHHOWN peanbHOCTK;
MPUHLMMbBI paboTbl MPUNIOXKEHUA C BUPTYasbHOW U LOMOHEH-
HOW peanbHOCTbIO;
nepeyeHb COBPEMEHHbIX YCTPONCTB, NCMONb3yeMbIX A paboTbl
C TEXHOMOTUSMU, N UX NPeaHa3HayeHne;
OCHOBHOM GYHKUMOHAN NporpamMM Ans TPEXMEepHOro Moaenu-
poBaHus;
MPUHLMMBI 1 CMOCO6bI pazpaboTKm MPUIOKEHUI C BUPTYaslbHOM
W JOMONTHEHHOM peasibHOCTbIO;
OCHOBHOM GYHKLIMOHAN MPOrpaMMHbIX cpef, Aas paspaboTku
NMPUNOXEHUNM C BUPTYaSIbHOW N AOMOJIHEHHOW peanbHOCTbIO;
0cobeHHOCTU pa3paboTku rpadpmnyeckmnx NHTepdencos.
yMeTb:
HacTpauBaTb W 3aMycKaTb LJEM BUPTYasIbHOW peasibHOCTU;
yCTaHaB/IMBaTb WU TECTUPOBATb MPUNOXEHNS BUPTYyaslbHOW pe-
anbHOCTW;
CaMOCTOSATENIbHO cOBMpPaTb OUYKMN BUPTYasibHOWM peasibHOCTU;
dbopMynMpoBaTb 3a4auy Ha NMPOEKTUPOBaHMNE NUCXOAS U3 BbisB-
neHHon Npobnemsl;
YyMeTb MONb30BaTbCH Pa3/INUYHbIMU METOAaMUN reHepaLumn naen;
BbIMONHATb NMPUMUTUBHbIE OMepaLMn B NporpamMMax ans Tpex-
MepHOro MoAEeNVNPOBaHNS;
BbIMOJIHATb MPUMUTMBHbBIE OMepaLmMn B MPOrpaMMHbIX Cpenax
ANs pa3paboTKy MPUNOXKEHUIN C BUPTYasbHON N JOMOTHEHHOM
peanbHOCTbIO;
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+ KOMMUIMPOBATb MPUNOXEHME AN MOBUMbHbBIX YCTPOUCTB UIN
NnepcoHasibHbIX KOMMbIOTEPOB U pa3MelLLaTh ero A8 CKaunBaHNS
nonb3oBaTensaMu;

- paspabatbiBaTb rpaduyeckunt nntepdenc (UX/Ul);

- paspabaTbiBaTb BCe HeobxoauMble rpadpuyeckme v Bugeomarte-
puvanbl gas Nnpe3eHTauum NpoeKkTa;

+ MpPeAcTaBNATb CBOM NPOEKT.

BNageTh:

+ OCHOBHOW TEPMUHONOIMEN B 06/1aCTN TEXHONOTMN BUPTYabHOMN
M LONONHEHHOW peanbHOCTH;

- 6a30BbIMW HaBbIKaMU TPEXMEPHOIo MOAENNPOBaHMS;

- 6a30BbIMWN HaBblKaMW pa3paboTKN NPUNOXKEHUN C BUPTYanbHOMN
M LONONHEHHOW peasibHOCTbIO;

+ 3HaHMAMW MO MpUHUMNAM paboTbl U1 OCOBEHHOCTSM YCTPOMUCTB
BMPTYanbHOW U JOMNONIHEHHOW peanbHOCTW.

®PopMbl NoaBeaEHUS UTOFOB peasninsaumnm
ob6uweobpasoBaTenbHoO NporpaMMbl
MoaseneHve UTOroB peanusyeTcs B paMKax 3almTbl pe3y/bTa-
ToB BbinonHeHus Kewnca 1 un Kerica 2.

®opMbl AeMOHCTpauum pe3ynbTaToB obyueHus
[MpenctaBneHve pesynbTaToB 06pa3oBaTeNIbHOM AeATENbHOCTU
nponaéT B popme nybnMyHOM npe3eHTaumnm peweHmnn KeMcos Ko-
MaHZAaMW 1 NocnenyoLWmMx OTBETOB BbICTYMAKOLWMX HAa BOMPOCHI Ha-
CTaBHMKa W APYrnxX KOMaHA,

®opMbl AUArHOCTUKMU pe3yNbTaToB obyueHus
becepna, Tectupoearue, onpoc.

Copepixanue nporpaMmbl Kypca
[Mporpamma npepgnonaraeT NnocTeneHHoe pacluMpeHne 3HaHUM U
nx yrnybneHue, a Taikoke npmobpereHne yMeHun B obnactu npo-
eKTUPOBaHUS, KOHCTPYMPOBAHUSA N WU3rOTOB/IEHUS TBOPYECKOrO
NpoAyKTa.
B ocHoBe obpazoBaTenbHOro npouecca NeXxuT NPOeKTHbIN Moa-
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xofa. OcHoBHasa popMa noaaun Teopum — MHTEPaAKTUBHbDIE eKLUN
1 noluaroeble MacTep-knaccobl B rpynnax go 10-15 yenoeex. [Mpak-
TUYEeCKMe 33JaHua MNaHUPYETCS BbIMOMHATb Kak MHANBUAYANbHO
M B Mapax, Tak U B MasblX rpynnax. 3aHaTua NpoBOAATCA B BUAE
6ecen, CEMUHAPOB, NEKUMI: A/F HAarNSAHOCTU MOAABAEMOro MaTe-
puvana MUCMonb3yeTcs Pas3NYHbIA MyNbTUMEAUNHbIA MaTepuan —
npeseHTaLum, BUACOPONKU, MPUNOKEHWNS Mp.
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Paspenbi nporpaMmbl yuebHoro kypca

Bcero
yacos

O6pazoeaTtenbHas 4acTb

Kenc 1.
MpoekTupyem npeanbHoe VR-yctpoiicteo

3HakomcTBo. TexHuka 6e3onacHocTu. BeogHoe 3anaTue («Co3pasait
MUPbI»)

BBeneHue B TexHONOrMM BUPTYanbHOM U OMOIHEHHOM peanbHOCTU

3HakoMcTBO ¢ VR-TeXHONOrMAMM Ha MHTEPaKTUBHOW BBOAHOM
nekumm

TecTnpoBaHuWe yCTPOWCTBa, yCTaHOBKa NPUIOXKEHUI, aHann3
MPUHLMMNOB PaboTbl, BbIIB/IEHNE K/THOUEBbIX XapakTEPUCTUK

BbisiBneHune npuHUmMnos paboTbi WNeMa BUPTYanbHOM peanbHOCTH,
MOWCK, aHaNn3 U CTPYKTYpUpoBaHue MHPopMaLmn o apyrmux VR-
yCTPOMCTBaxX

Bbibop MaTepuana 1 KOHCTPYKUMM ANt COBCTBEHHOW rapHUTYPbI,
noAaroToeka k c6opke ycTponcTaa

Cbopka cob6CTBEHHOM rapHUTYPbI, BbIpe3aHne Heo6XoAMMbIX
netanemn

C6opra cob6CTBEHHOM rapHUTYpbI, BbIpe3aHWe HEOBXOAMMbIX
neTanen, AU3aiH yCTpoOMCTBa

TecTupoBaHue 1 gopaboTka NnpoToTmna

PaboTa ¢ KapToM MNoMb30BaTENbCKOrO OMbITa: BbiBIEHWE NpobieM,
C KOTOPbIMU MOXXHO CTONKHYTbCS NpY ncrnonb3osaHnn VR.
PokycnpoBKa Ha OGHOM U3 HUX

AHanun3 1 oLeHKa CyLLeCTBYOLWMX PeLleHnI Npobnemsl.
WNHdorpaduka no peweHmsm

leHepauus naen ans pewenns atux npobnem. Onucarve
HeCKO/bKUX WAEN, SKCNpecc-3ckin3bl. MUHU-Npe3eHTaumnu naemn n
BbIGOP NyULLINX B MPOpPaboTKy

M3yyeHne noHaTUs «nepcnekTmBa», OKPY>KHOCTU B MepcnekTmse,
WITPUXOBKU, CBETOTEHU, MafakoLLeN TEHU

M3yueHure cBeTOTEHM 1 NagatoLer TeHn Ha npuMepe éuryp.
[TocTpoeHue BbicTporo ackuza Gurypsl B mepcrnekTuee, nepeaaya
06bEMa C MOMOLLbIO KapaHAalla. TeXHNKa pUCOBaHMS MapKkepaMu
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OcsoeHue Haebikos paboTbl B 1O ang TpéxmepHoro

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

3D-MogenvpoBaHue pa3pabaTbiBae@MOro yCTpomncTea 4
®DoTtopeannctruHasn susyanmsauma 3D-mopenu. Penpep (KeyShot, 2
Autodesk Vred)

[Moprotoska rpaduueckmMx MaTepranos AN NpeseHTaLum NnpoekTa
(doTo, BUaeo, nHdporpadpuka). OceoeHne HaBbIKOB BEPCTKM 2
npeseHTaumm

[MpencTaBneHve NpoekToB Nepes ApyrMMm obyyatoLmnmMmcs. 2
[Ty6nnuHas npeseHTaLms 1 3alWmTa NpoOeKToB

Kewc 2. PazpabaTbisaeM VR/AR-npunosxeHuns

BBopHas MHTepaKTUBHas NeKLms No TEXHONOTUAM AOMONHEHHOM U 1
CMellaHHOM peanbHOCTU

TecTnposaHue cyuwecTsylowmx AR-npunoxxeHunin, onpenenexHve 1
MPUHLMNOB paboTbl TEXHONOMMN

BbiseneHune npobnemMHom cuTyaumm, 8 Kotopor nomorno 661 VR/AR- 2
NpUIOXKEHNE, UCMONb3Ys METOAbI AN3aNH-MbILLIEHNS

AHanua 1 oueHKa CyLecTBYOWMX pelleHuni npobnemsl. [eHepaums 2
cobcTBeHHbIX Maen. PaspaboTia cueHapus NpunoxeHus

PaspaboTka cLeHapus NpuUaoXeHUs: MexaH1Ka B3aMMOAeNCTBuUS, 2
byHKLMOHanN, MpUMepHbIY BUL, UHTepderica

MuHU-NpeseHTaunmn naen 1 nx LopaboTka No obpaTHOM CBA3U 2
[MocnenoBaTenbHoe M3yyeHMe BO3MOXHOCTEN cpefibl pa3paboTku 2
VR/AR-npunoxeHuit

Paspabotia VR/AR-npunoxeHus B COOTBETCTBUM CO CLLEHAPUEM 8
Cb6op 06paTHOM CBA3M OT MOTEHLMAbHBIX MOJIb30BaTENEN 2
MpUNOXKEHNS

LopaboTra npunoxkeHuns, yumTbisas o6paTHyo CBA3b nosb3osatens | 2
BbiseneHune kntouesbix TpebosaHuUI K paspaboTke GUI — 2
rpadpuyeckmx MHTEpGHENCOoB NPUNONKEHNIA

PaspaboTka nHTepdeiica npunoxeHns — ousanHa n CTPYKTYypbl 2
[Moprotoska rpadpuueckmx MaTepuanos 415 Npe3eHTaLumM NpoeKTa
(doTo, BUaeo, nHdporpaduka). OceoeHne HaBbIKOB BEPCTKMU 4
npeseHTaumm

[MpencTaBneHvne NpoekToB Nepen ApYrMMm obyyatoLnMMmcs. 2
[My6nuuHas npeseHTaums 1 3almTa NPOEKTOB

Bcero yacos 68
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Keiic 1. MMpoexkTupyem naeannHoe VR-ycrpoiicteo

B pamkax nepeoro keica (34 u) obyuatowmecs nccnepyroT cylie-
CTBYHOLLME MOAENN YCTPOMUCTB BUPTYaNbHOM peasibHOCTU, BbiSIB/SA-
lOT K/IHOUEBbIE MapaMeTpbl, @ 3aTEM BbIMOHAIOT MPOEKTHYIO 3aaauy
— KOHCTpyupytoT cobcteeHHoe VR-yctporicteo. Obyuatowmecs
nccnepytot VR-koHTponnepbl n 06061WaoT BO3MOXKHbIE NMPUHLN-
Mbl yNpaBneHUs cucteMamu BUpTyasnbHoW peanbHocTu. CpaBHu-
BAlOT pa3/IMYHbIe TUMbl YNPaBI€HUs U OeNatoT BbiIBOAbI O TOM, UTO
HeobxoaMMo A1 «0bMaHa» MO3ra U MOrpy>KEeHWUS B APYron Mup.

O6yuatowmecsa cMoryT cobpaTb cobcTBeHHyo Mogenb VR-rap-
HUTYpbl: CMPOEKTUPOBaTb, CMOAENNPOBaTb, Bbipe3aTb/pacneya-
TaTb Ha 3D-NpuHTEpe Hy)XHble 3MeMEeHTbI, @ 3aTeM MPOTECTUPO-
BaTb CaMOCTOATE/IbHO pa3paboTaHHOE YCTPOICTBO.

Keiic 2. PazpabartbiBaem VR/AR-npunoxenus

Mocne ¢opMUpOBaHNSA OCHOBHbIX MOHATUN BUPTYalbHOW pe-
anbHOCTW, MONyYyeHMs HaebikoB paboTbl ¢ VR-obopynoBaHveM B
nepeoM kemnce (34 u), obyuarolmecs NepexonsaT K pacCCMOTPEHMIO
MOHATUN AOMONHEHHOW U CMELaHHOW peanbHOCTW, pasbupatoT
MX OCHOBHble OTIMuMS oT BUpTyanbHoW. Co3patoT cobcTBEeHHOE
AR-npunoxeHne (augmented reality — pornonHeHHas peanb-
HOCTb), OTpabaTbiBas HaBbIKM PaboTbl C HEOBXOAMMbIM B AaslbHEN-
WeM NporpaMMHbIM obecrneyeHneM, HaBbiK1 AMU3aNH-NPOeKTUPO-
BaHUS U AN3aNH-aHANUTUKW.

O6yuatowmecsa HayuaTca paboTaTb C KPynNnHENWNMIN Peno3unTo-
puaMUK 6ecnnaTHbIX TPEXMEpPHbIX MoAenen, CMOryT MUHUMAsbHO
ajanTuUpoBaTb MoAenu, uMmetowmecs B cBob6oaHOM AOCTyne, Mog,
CBOW HYXAbl. HaunmHaeTca 3HaKOMCTBO €O CTPYKTypou UHTepden-
ca nporpammbl ans 3D-MopenvpoBaHus (Mo ycMoTpeHUto HacTaB-
Huka — 3ds Max, Blender 3D, Maya), ocHoBHbIMK KOMaHgamu. Beo-
AATCSA MOHATUSA KMOSIMIOHANIbHOCTbY U KTEKCTYpa».
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Kaapoebie ycnoeus peanusauum nporpaMmbi
TpeboBaHUs K KaAPOBbIM pecypcam:
YKOMM/IEKTOBAHHOCTb 06Pa30BaTeNIbHOMO yUpexaeHus negaro-
rMYeCKMMn, pyKOBOAALLMMU N UHBIMU PaBOTHUKAMMU;
ypoBeHb KBannduKaLmm Negarormyeckmx, pyKoBogAWMX U UHbIX
paboTHMKOB 06pa3oBaTENbHOrO yUpeXaeHus;
HernpepbIBHOCTb MPodecCUOoHanbHOro pasBuUTUSA Megarornye-
CKWNX U pyKOBOAALWMX paboTHMKOB 06pa3oBaTeibHOro yupexae-
HW$, peanm3yioLLEro OCHOBHYIO 06pa3oBaTebHYO MPOrpaMmy.

KoMneTeHuMM negarorvyeckoro paboTHUKA, peasnm3yoLwero oc-

HOBHYIO 06pa3oBaTeNbHYIO MPOorpaMMy:

obecneunBaTb yCN0BUA A9 YCMELWHOW AesSTeNbHOCTU, MO3UTUB-
HOM MOTMBAaLMU, a Tak)Ke CAMOMOTUBUMPOBaHUS 0ByYatoLMXCs;
OCYLLECTB/ATb CAMOCTOATE/bHbIN MOUCK U aHanu3 nHdopMaumm
C MOMOLLbIO COBPEMEHHbIX MHGOPMaLIMOHHO-MOMUCKOBbIX TEXHO-
noruwu;

BNageHne NHCTPYMEHTaMM MPOEeKTHOW AeATeNbHOCTH;

yMeHWne OpraHu3oBbiBaTb U COMPOBOXAATb yuebHO-UccnenoBa-
TENbCKYHO W MPOEKTHYIO AeATENbHOCTb O6YYatoLMXCS;

yMeHMe MHTeprnpeTMpoBaTb pe3ynbTaTbl AOCTMXKEHUN 0Byyvato-
Lmxcs;

6a30Bble HaBbIkM paboTbl B MporpaMMax ans TpEXMepHOro Moae-
nuposaHus (3ds Max, Blender 3D, Maya v gp.);

6a3oBble HaBblKM paboTbl B MPOrpaMMHbIX cpefax rno paspaborT-
Ke MPUIOXEHUN C BUPTYaSIbHOW N AOMONIHEHHOW peanbHOCTbIO
(Unity3D, Unreal Engine n ap.).
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AnnapaTtHoe u TexHuueckoe obecneueHue:

Pabouee MecTo obyuatowierocs:

HOYTOYK: MpoU3BOAUTENBHOCTb NpoLeccopa (no Tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): He MeHee
2000 eamHuL,; 06bEM OnepaTUBHOM NaMaATU: He MeHee 4 [6; 06b-
ém HakonuTena SSD/eMMC: He meHee 128 6 (unmn cooTeeTcTBY-
oMM MO XapaKTepPUCTMKaM MepCOHasbHbIA KOMMbIOTEP C MOHU-
TOPOM, KNlaBMaTypoOM 1 KONOHKaMW);

MbliLUb.

Pabouee MecTo HacTaBHMKa:

HoyT6yk: npoueccop Intel Core i5-4590/AMD FX 8350 — aHa-
nornyHas mam b6onee HoBas Mopenb, rpaduyeckmin mpoleccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — aHanorunuHas
nnun 6onee Hosas Mogenb, 06bEM ONepaTUBHOM NaMATU: HE MeHee
416, Bupeosbixon HDMI 1.4, DisplayPort 1.2 unu 6onee Hoeas Mo-
fenb (MM COOTBETCTBYIOWMIM MO XapakTepUCTMKaM MepCcoHasib-
HbI KOMMbIOTEP C MOHUTOPOM, KNTaBMATYpPOM 1 KONOHKaMM);

wneMm eupTyanbHou peanbHoctn HTC Vive unu Vive Pro Full Kit
—Twr;

NNYHble MOBUNbHbIE YCTPOMCTBa ObyualoWwmMxcs U/Unu HacTas-
HWKa C onepauuoHHol cuctemon Android;

npeseHTaLMOHHOe 0BOpyAOBaHWE C BO3MOXHOCTbIO MOOK/KO-
ueHus K kKoMnbloTepy — 1 KoMnneKT;

bAnnuapT ¢ KOMMIEKTOM NNCTOB/MapKepHas AOCKa, COOTBET-
CTBYHOLLMI HABOP NMUCbMEHHbIX NpUHagexHocTen — 1 wr.;

eanHas cetb Wi-Fi.

MporpamMMHoe obecneuenune:
- oducHoe nporpaMMHoe obecrieyeHue;
- nporpaMMHoe obecneyeHune ans TPEXMEpPHOro MoaeIMpoBaHMa
(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);
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- MporpaMMHas cpefa ans pa3paboTky MPUNOXKEHUIN C BUPTYallb-
HoW 1 gononHeHHow peanbHocTblo (Unity 3D/Unreal Engine);
- rpaduueckmin peaakTop Ha BbIBOp HACTaBHMKaA.

PacxoaHbie MaTepuanbi:

- bymara A4 ana pycoBaHus 1 pacnevyatkn — MUHUMYM 1 ynakoBka
200 nucros;

- bymara A3 pns pycoBaHUS — MUHUMYM Mo 3 IMCTa Ha OAHOro 06-
yJatoLierocs;

- Habop NPOCTbIX KapaHAalen — Mo KonnyecTsy obyyvatoLmxcs;

+ Habop YEPHDBIX LWAPUKOBbIX Py4YeK — Mo KOAMYecTBy obyuatowmx-
cs;

- knen NMBA — 2 wr;

+ KNen-KapaHAaw — Mo KoamM4yecTsy obyyatoLmxcs;

+ CKOTY MpO3payHblii/MaToBbIN — 2 WT.;

+ CKOTY ABYCTOPOHHUM — 2 WT,;

- KapToH/rodpokapToH ans maketuposaHms — 1200¥800 mm, no
O4HOMY /INCTY Ha ABYX 0ByyvaroLmxcs;

* HOX MaKeTHbIN — MO KOoNnYecTsy obyyatoLLmxcs;

- nes3Busa a4 HoXka cMeHHble 18 MM — 2 wiT,;

+ HOXXHMLbI — MO KONMYECTBY 0byuyatowmxcs;

+ KOBPWK A1 pe3KM KapToOHa — Mo KOMMYeCcTBY obyyatoLmxcs;

« NWH3bl 25 MM nnn 34 MM — KOMMMIEKT, MO KOMMYeCcTBY obyyato-
Lwmxcs;

- pononHutenbHo — PLA-nnactuk 1,75 REC Heckonbkux LiBeTOB.
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. Appunan WoHeccn. Kak ctaTb AmnsariHepom, He nNpoaas ayuly

abssony / MNMutep.

)KanHa Jlngtka, Tum Orunen. Odyman kak ausaviHep. [Ou-
3aliH-MblWwneHne gnsa MeHepxepos / ManH, MsaHos n ®epbep.
Mankn Oxanpa. Coxrmn csoé noptdonumo! To, ueMy He yuaT B
AusanHepckmx wkonax / Mutep.

®un Knueep. YeMy Bac He HayuyaT B AmsanH-wkone / Punon
Knaceuk.

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 npunoXxeHnn BUpTYasbHOM U OOMOIHEHHOW pearb-
HocTh: 3D-MopennpoBaHue 1 NMporpaMMmMpoBaHnE»
AsTop: KysHeuosa N.A.

C6opHMK MeTognuecKx MaTepunasnos.
PepakumnoHHas rpynna:
MapwuHa Pakoea, Makcum NHkunH, Cepreit Epuos,

Mpuna KysHeuosa, AHTOH bbicTpos, AHHa benoycosa,
Hukonan Ckuppa (opopmneHue)
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