Tpunoxenne Ne 4.2

K MeTonyecknM peKOMeHALMsIM

7151 OPraHOB MCTIOJTHUTEIILHON BIIACTH
cyobekToB Poccniickoit defiepanun o
pean3alii KOHIEIUNY 13y YCHNUS
npeaMeTHol obnact «TexHosorus»

Puzgaloria
V&M&n/ﬂwoxeuuﬁ

o

'/
%ﬁﬁ”

e

®DoHp HoBBIX popM
pasBuTus obpasoBanus
PLUS ULTRA | AAABLLIE TPEAEAA



«Pa;pab?mm npwoy/cew[] 501/979@@%{0(7
U gonwuewoz‘] PEALLHOCTU:
5D-Mogexup05wue U npozpaMMupagaHue»

AsTtop: KysHeuoea N.A.

LleneBas ayantopus: obyyatowmecs 6 knacca
Cpok peanunzaumn: 68 vacos

Mocksa, 2019

PLUS ULTRA | AAABLLIE [TPEAEAA



YaK
BBK

ObuweobpazosaTenbHasa obwepasBMBaoLWan MPorpaMMa TEXHMYECKOWN Harnpas-
NEeHHOCTU

«PazpaboTka npunoxeHui BUpTYanbHOMN U AOMNONHEHHOMW peasbHOCTH:
3D-MopenupoBaHne n NporpaMMMpoBaHue»

AsTtop: KysHeuosa N.A.

Llenesas ayantopus: obyuatowmecs 6 knacca
Cpok peanusaunn: 68 yacos

ISBN (c) PHOPO 2019

B mocobuu ncnonbzosaHbl MaTepuasbl U3 OTKPbITbIX
ncrourHnkos cetn MutepHert. [Nockonbky MCTOUHU-
Kun, pasMeLuatolme y cebs nHopMaumio, Aaneko He
Bceraa saBnsloTca obnagarensaMm aBTOPCKMX Mpas,
NPOCUM aBTOPOB MCMO/b30BaHHbIX HaMW MaTepua-
NOB OTK/UKHYTbCS, U Mbl Pa3MEeCTUM yKa3aHue Ha 1x
aBTOPCTBO.

CHopHUK npepgHa3HaYeH WCKIUYUTENbHO AfS He-
KOMMEPYECKOro UCMOb30BaHUA.
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AkTyanbHoOCTb: BUPTYyanbHas U AOMNONHEHHas peasbHOCTU — OCO-
6ble TeXHO/IOrMYeCcKMe HanpaB/ieHUs, TECHO CBA3aHHble C APYTUMMU.
DTU TEXHONOMMW BK/KOUYEHbI B CMUCOK K/KOUEBbIX M OKa3bIBalOT Cy-
LWecTBeHHOe B/IMSHME Ha pa3BuUTMe pbiHKOB. [1pakTnuecku ans ka-
XAO0W NepcnekTUBHOM No3numm byayLiero KpamHe nonesHbl byayT
3HaHuMa 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 CMeLNanuncTbI.

B xome npakTuuyeckux 3aHATUI MO NporpaMMe BBOGHOIO MOAY-
ns obyyvalolumecs No3HaKoMATCS C BUPTYasbHOW, LOMONIHEHHOM U
CMeLLaHHOM peanbHOCTAMU, MOMMYT MX OCOHBEHHOCTU N BO3MOX-
HOCTW, BbISIBAT BO3MOXHbIE CNOCO6bI MPUMEHEHMS, @ TaKXKe onpe-
AensT Hanbonee WMHTEpPECHble HanpaBneHus AN [anbHeunLero
yrny6neHus, napannenbHO pa3BMBas HaBblKU AM3alH-MbIWAEHUS,
AN3aNH-aHanmM3a M CrnocobHOCTb co3aaBaTb HOBOE U BOCTpebo-
BaHHoe.

CuHeprvs MeTooOB U TEXHOMOMMM, UCMO/b3yeMbIX B Hampas-
neHumn «PaspaboTka NpUNOXEHUN BUPTYaslbHOM U AOMO/HEHHOMN
peanbHOCTU», AacT 0byyatoweMycs YyHMUKabHble MeTanpegMeTHble
KOMMeTeHUun, KoTopble 6yayT nonesHsl B cpepe npoekTnposa-
HWS, MOAENMPOBaHUSA 06bEKTOB U MPOLLECCOB, pa3paboTkun Npuio-
XEHWM 1 ap.

[NMporpamMma paét HeobxoaMMble KOMNETEeHLMN ANd AanbHelLe-
ro yrnybnéHHoro ocBOeHUs AN3alHepCKUX HaBbIKOB U METOAUK
npoekTnpoBaHnsa. OCHOBHbIMU HaMpPaBNEHUSAMU B U3YUYEHUMU TeEX-
HONOIMA BUPTYaNbHOM U AOMOJHEHHOW peanbHOCTU, C KOTOPbIMU
Nno3HakoMaTCcsa 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 CO34aHUSA COBCTBEHHbIX



YCTPOWCTB U pa3paboTKu MpUNoXeHU byayT pa3BuBaTbCa Uccne-
A0BaTeNbCKMe, UHKEHEPHbIE N MPOEKTHbIE KOMMETEHLMN.

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

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

3apauu nporpaMmbi:

O6yuatowme:

+ 06bACHUTbL H6a3oBble MOHATUSA cepbl pa3paboOTKM MPUNOKEHUN
BMPTYaslbHOW U JOMOJIHEHHOM PeanbHOCTUN: K/loYEBble OCOBEH-
HOCTU TEXHOMOTUIN N UX PasiMumns Mexay cobor, naHopaMHoe
boTO 1 BUAEO, TPEKUHT peanbHbiX 06beKkToB, UHTepdelc, nonm-
roHasibHOe MOAENNPOBaHWNE;

- chopMmMpoBaTb HaBbIKWN BbINONHEHUS TEXHONOIMMYECKOM Liernou-
KM pa3paboTKu NPUNOXKEHUN A5 MOBUMbHbBIX YCTPONCTB U/Mnun
NMepCoHasibHbIX KOMMbIOTEPOB C MCMO/Ib30BaHNEM CMeLManbHbIX
NpOrpaMMHbIX Cpes,;

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

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

+ HayuYuTb MCMOMb30BaTb U adanTUpPOBaTb TPEXMEPHbIE MOAENM,
HaxoAasLMecs B OTKPbITOM [OCTYMe, A8 3334 Kenca;

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

* MPVBUTb HaBbIKM MPOEKTHOW AesTeNbHOCTU, B TOM uYucCie uc-
Nonb30BaHNE NHCTPYMEHTOB MJaHNUPOBaHMS.

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

crnocob6cTBOBaTb PacLUIMPEHMIO C/IOBAapPHOrO 3anaca;
CNocobCTBOBaTb PasBUTUIO MaMSATU, BHUMaHUS, TEXHUYECKOrO
MbILWIeHWs, n306peTaTenbHOCTY;

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

cnocobcTBoBaTb GPOPMUPOBAHUIO YMEHWUS NMPAKTUYECKOro Npu-
MEHEeHMS NONTyYEHHbIX 3HaHUW;

cdopmmpoBaTb yMeHne GopMynnpoBaTb, apryMeHTUMpoBaTb U
OTCTamBaTb CBOE MHEHMUE;

cdopMUMpoBaTb yMeHMeE BbICTYNaTb My6IMYHO C OKNaAaMu, npe-
3eHTauMaMU U T. .

BocnuraTtenbHble:

BOCMUTbIBaTb aKKypPaTHOCTb W ANCLUMNIMHUPOBAHHOCTb MpPU Bbl-
NoNHeHun paboTbl;

cnocobcTBoBaTb GOPMUPOBAHUIO MONOXKUTENBHOM MOTUBALUN K
TPYAOBOW [eATENbHOCTYH;

cnocobcTBoBaTb GPOPMUPOBAHUIO OMbITa COBMECTHOMO W MHAU-
BMAYaNbHOrO TBOPYECTBa MPU BbIMOJIHEHUM KOMaHAOHbIX 3ada-
HUN;

BOCMUTbIBaTb TpyAotobue, yBaXkeHne K Tpyay;

dopMUpoBaTbL YYBCTBO KOMNEKTUBU3MA 1 B3aMOMOMOLLM;
BOCMUTbIBaTb YYBCTBO MAaTPUOTU3MA, MPaXKAAaHCTBEHHOCTHU, 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 3343~
HUM;

pa3BuTHeE Nto6O3HATENbHOCTU, COOBPA3UTENBHOCTU NPU BbIMON-
HEeHUU pa3Hoobpa3HbIX 3afaHUM NPOBNEMHOro U 3BpUCTUYE-



CKOro XapakTepa;

* pasBUTME BHUMATENbHOCTU, HAaCTOMUYMBOCTU, LeneyCTpeMIEH-
HOCTW, YMEHWNS NpeoAoneBaTb TPYAHOCTH;

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

+ OCBOEHWe coumanbHbIX HOPM, MPaBus NoBeaeHs, ponen n Gpopm
COLMaNbHOM XM3HW B rpynnax 1 coobliecTsax;

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

MeTtanpeaMeTHble pe3ynbTaThbi:

PerynsatuBeHble yHMBepcanbHble yuebHble oencTems:

+ YMeHM1e NpUHUMaTb U COXPaHATb yuebHyto 3aaauvy;

- YMeHWe MNaHWpoBaTb MOC/MeAOoBaTe/IbHOCTb LUAroB asropvTMa
AN OCTUXKEHUS Lenu;

+ YMeHMue CTaBuTb Lefnb (Co3aaHne TBOpYecKolr paboTbl), MiaaHKU-
poBaTb AOCTMXKEHME STOW LieNu;

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

- CrnocobHOCTb afeKBaTHO BOCMPUHMMATb OLEHKY HAaCcTaBHMKA W
ApYrnx obyuatowmxcs;

- yMeHMe pasnmyaTb crnocob 1 pesynbTaT 4eUCTBUS;

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

- YMeHWe B COTPyAHMYECTBE CTaBUTb HOBble y4ebHble 3aaauu;

+ CMOCOBHOCTbL MPOSABAATH MO3HABATENbHYIO UHULMATMBY B yueb-
HOM COTpYyAHUYECTBE;

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

+ YMeHM/e OLeHMBaTb MO/yYaroLmMNCca TBOPUYECKMIA NPOAYKT U CO-
OTHOCUTb €ro C U3HauasibHbIM 3aMbIC/IOM, BbIMOIHATb NO HEOHXO-
AVMOCTU KOppeKuumn nnbo npoaykTa, iMbo 3ambicna.

[Mo3HaBaTenbHble yHMBepcabHbie y4yebHble AeCTBUS:
+ YMEHMe ocCyLecTBAATb NOUCK MHbOPMaLUK B MHANBUAYANbHbIX
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MHDOPMALIMOHHbIX apxmBax obyuatouierocs, MHPoOpMaLUOHHOMN
cpene obpa3zoBaTenibHOro yupexaeHuns, degepanbHbIX XpaHUIN-
Wax MHGOPMaLMOHHbIX 06pa3oBaTesbHbIX PECYPCOB;

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

yMeHne OpUeHTUpPOBaTbCS B pa3HOO6pPasnmn crnocoboB peLleHus
3apay;

yMeHM1e OCyLLeCTBNATb aHaNM3 OObEeKTOB C BblAeNeHNEM Cylue-
CTBEHHbIX U HECYLLECTBEHHbIX MPU3HAKOB;

yMeHVe NpoBOAUTbL CpaBHeHUe, Knaccudukaumio No 3afaHHbIM
KpUTEpUSAM;

yMeHU1e CTpOUTb Iormyeckume paccykaeHuns 8 ¢opme CBa3um nNpo-
CTbIX CYXXAEHUM 06 obbekTe;

yMeHMe YCTaHaBAMBaTb aHanormu, MNPUYMHHO-CNEACTBEHHbIE
cBA3Y;

yMeH1e MoAennpoBaTh, Mpeobpa3oBbiBaTb O6BEKT U3 YYBCTBEH-
HoM ¢opMbl B MOAENb, FAe BblAENEHbl CyLLEeCTBEHHblE XapaKTe-
pUCTUKKN obbeKkTa (MpocTpaHCTBEHHO-rpadmyeckas UM 3HaKo-
BO-CUMBOJIMYECKas);

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

KoMMyHUKaTUBHbIE YHUBEpCa/bHble yyebHble eNCTBUS:
yMeHWe apryMeHTUPOBaTb CBOK TOUKY 3peHUs Ha BbIGOp OCHO-
BaHWM U KpUTEPUEB MPU BblAENEHUN NPU3HAKOB, CPaBHEHUU U
KnaccuduKaumm ob6beKkToB;

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

yMeHWe NNaHNpoBaTb yyebHoe COTPYAHNYECTBO C HACTaBHUKOM
W apyrummn obyuarowmmMmca: onpenensaTb uenu, pyHKLMn yyacT-
HWKOB, CNOCOBbl B3aMMOAENCTBUS;

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



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

BNlafleHMe MOHO/IOrMYeCcKoM 1 ananoruyeckon GopMamMum peum.

lNMpeamMeTHblE pe3ynbTaThbi
B pesynbTaTe ocBOEHMS NporpaMMbl 0byyatoLmecs AOMHKHbI
3HaTb:
KNtoUYeBble OCOHBEHHOCTN TEXHONOMMN BUPTYaNbHOW W AOMNON-
HEHHOWN peanbHOCTK;
MPUHLMMbBI paboTbl MPUNIOXKEHUA C BUPTYasbHOW U LOMOHEH-
HOW peanbHOCTbIO;
nepeyeHb COBPEMEHHbIX YCTPONCTB, NCMONb3yeMbIX A paboTbl
C TEXHOMOTUAMU, N UX NPeaHa3HayeHne;
OCHOBHOM GYHKUMOHAN NporpamMM Ans TPEXMEepHOro mMoaenu-
poBaHus;
MPUHLMMBI 1 CMOCO6bI pazpaboTKM MPUIOXKEHUI C BUPTYaslbHOM
N JOMONTHEHHOM peasibHOCTbIO;
OCHOBHOM YHKLMOHAN MPOrpaMMHbIX cpef, Aas paspaboTku
NMPUNOXEHUN C BUPTYaSIbHOW N AOMOJIHEHHOW peanbHOCTbIO;
0cobeHHOCTU pa3paboTku rpadpmnyeckmnx NHTepdencos.
yMeTb:
HacTpauBaTb W 3aMycKaTb LJEM BUPTYasiIbHOW peasibHOCTU;
yCTaHaB/IMBaTb WU TECTUPOBATb MPUNOXEHNS BUPTYyaslbHOW pe-
anbHOCTW;
CaMOCTOSATENIbHO cObMpPaTb OYKMN BUPTYasibHOWM peasibHOCTU;
dbopMynMpoBaTb 33fauy Ha NMPOEKTUPOBaHME NUCXOAS U3 BbisB-
neHHon npobnemsl;
YyMeTb MO/b30BaTbCH Pa3/IMUYHbIMU METOAaMUN reHepaLumn naen;
BbIMONHATb NMPUMUTMBHbIE OMepaLMn B NporpamMMax gns Tpex-
MepHOro MoAENNPOBaHNS;
BbIMOJIHATb MPUMUTMBHbBIE OMepaLmMn B MPOrpaMMHbIX Cpenax
ANs pa3paboTKy MPUNOXKEHUN C BUPTYasbHON N JOMOTHEHHOM
peanbHOCTbIO;
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+ KOMMUIMPOBATb MPUOXKEHUE AN MOBUbHbBIX YCTPOWCTB UIN
NnepcoHasbHbIX KOMMbIOTEPOB U pa3MelLLaTh ero A8 CKaunBaHUS
nonb3oBaTensaMu;

- paspabatbiBaTb rpaduyeckunt nutepdenc (UX/Ul);

- paspabaTbiBaTb BCce HeobxoauMble rpadpuyeckme v BugeomaTe-
puvanbl gns Npe3eHTauum NpoeKkTa;

+ MpPeAcTaBNATb CBOM NPOEKT.

BNageTh:

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

- 6a30BbIMW HaBbIKaMU TPEXMEPHOIo MOAENNPOBaHMS;

- 6a30BbIMWN HaBblKaMW pa3paboTKN MNPUNOXKEHUN C BUPTYanbHOM
M LONONHEHHOW peanibHOCTbIO;

+ 3HaHMAMW MO MpUHUMNAM paboTbl U1 OCOBEHHOCTAM 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 06pa3oBaTeIbHOM AeATENbHOCTU
nponaéT B dopme nybnMyHOM Npe3eHTaunm peweHmnn KeMcoB Ko-
MaHZAaMW U NocnenyoLWmMx OTBETOB BbICTYMAKOLWMX Ha BOMPOCHI Ha-
CTaBHMKa W APYrnxX KOMaHA,

®opMbl AUArHOCTUKM pe3yNbTaToB obyueHus
becepna, TectupoeaHue, onpoc.

Copepixanue nporpaMmbl Kypca
[MporpamMa npepgnonaraeT nocTeneHHoe pacluMpeHne 3HaHUM U
nx yrnyéneHue, a Taikoke npmobpereHne ymMeHun B obnactu npo-
eKTUPOBaHUS, KOHCTPYMPOBAHUSA N WU3rOTOB/IEHUS TBOPYECKOro
NpoAyKTa.
B ocHoBe ob6pazoBaTenbHOro npouecca NeXxuT NPOeKTHbIN Moa-
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xofa. OcHoBHasa popMa noaaum Teopum — UHTEPaAKTUBHbBIE eKLUN
M noluaroeble MacTep-knaccol B rpynnax go 10-15 yenoeex. [Mpak-
TUYEeCKMe 33JaHua MNaHUPYETCS BbIMOMHATb Kak MHANBUAYANbHO
M B Mapax, Tak U B MasblX rpynnax. 3aHaTua NpoBOAATCSA B BUAE
6ecen, CEMUHAPOB, NEKUMI: AN1F HAarNSA4HOCTU MOAABAEMOro MaTe-
puvana MUCMonb3yeTcs Pas3INYHbIA MyNbTUMEOUNHbIA MaTepuan —
npeseHTaLum, BUACOPONKU, MPUNOXKEHWNS Mp.
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Paspenbi nporpaMmbl yuebHoro kypca

Bcero
yacos

O6pazoeaTtenbHas 4acTb

Kenc 1.
MpoekTtupyem npneanbHoe VR-yctpoiicteo

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

BBeneHue B TexHONOrMM BUPTYanbHOM U OMOTHEHHOM peanbHOCTU

3HakoMcTBO ¢ VR-TeXHONOrMAMM Ha MHTEPaKTUBHOW BBOAHOM
nekumm

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

BbisiBneHne npuHUmMnoB paboTbi lWNeMa BUPTYanbHOM peanbHOCTH,
MOWCK, aHaNU3 U CTPYKTYpUpOBaHue MHPopMaLmn o apyrmux VR-
yCTpOMCTBaxX

Bbibop MaTepuana 1 KOHCTPYKUMM ANt COBCTBEHHOW rapHUTYPbI,
noaroToeka Kk c6opke ycTponcTaa

Cbopka cob6CTBEHHOM rapHUTYPbI, BbIpe3aHne Heo6XOoAMMbIX
netanemn

C6opra co6CTBEHHOM rapHUTYpbI, BbIpe3aHWe HEOBXOAMMbIX
neTanen, AU3aiH yCTpOMCTBa

TecTupoBaHue 1 gopaboTka NnpoToTmna

PaboTa c KapToM MNoMb30BaTENbCKOrO OMbITa: BbiBIEHWE NpobneM,
C KOTOPbIMU MOXXHO CTONKHYTbCS Npy ncrnonb3osaHnn VR.
PokycnpoBKa Ha OGHOM U3 HUX

AHanun3 1 oLeHKa CyLLeCTBYOLWMX PeLleHni npobnemsl.
WNHdorpaduka no peweHmsm

leHepauus naen ans pewenuns atux npobnem. Onucaxve
HeCKO/bKUX NAEN, dKCNpecc-3cknsbl. MUHU-Npe3eHTaLumMu naemn u
BbIGOP NyULLNX B MPOpPaboTKy

M3yyeHne noHaTUs «nepcnekTmBa», OKPY)KHOCTU B MepcnekTmBe,
WITPUXOBKU, CBETOTEHU, MafakoLLeN TEHU

M3yueHure cBeTOTEHM 1 NagatoLer TeHn Ha npuMepe éuryp.
[MocTpoeHue BbicTporo ackuza Gurypsl B mepcrnekTuee, nepeaaya
06bEMa C MOMOLLbIO KapaHAalla. TeXHWKa 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 yCTpomcTea 4
®DoTtopeanuctuuHasn susyanmsauma 3D-mopenu. Penpep (KeyShot, 2
Autodesk Vred)

[Moprotoska rpadpuueckmx MaTepranos Ans NpeseHTaLum NnpoekTa
(doTo, BUAeo, nHdporpadpuka). OceoeHne HaBbIKOB BEPCTKM 2
npeseHTaumm

[MpencTaBneHve NpoekToB Nepen ApYrMMm obyyatoLnMmcs. 2
[Ty6nnuHas npeseHTaLms 1 3alWmMTa NpoOeKToB

Kewc 2. PazpabatbisaeM VR/AR-npunosxeHuns

BBopHas MHTepaKT1BHas NeKLms No TEXHONOTUAM AOMONHEHHOM U 1
CMellaHHOM peanbHOCTU

TecTnposaHue cyuecTsylowmx AR-npunoxxeHunin, onpenenexHve 1
MPUHLMNOB paboTbl TEXHONOMMN

BbiseneHune npobnemMHom cuTyaumm, 8 Kotopoi nomorno 661 VR/AR- 2
NpUIOXKEHNE, UCMONb3Ys METOAbI AN3aMH-MbILLIEHNS

AHanus 1 oueHKa CyLecTBYOLWMX pelleHuni npobnemsl. [eHepaums 2
cobcTBeHHbIX Maen. PaspaboTia cueHapus NpunoxeHus

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

MuHU-NpeseHTaunmn naen 1 nx LopaboTka No obpaTHOM CBA3U 2
[MTocnenoBaTenbHoe M3yyeHMe BO3MOXHOCTEN cpefibl pa3paboTkum 2
VR/AR-npunoxeHuit

Paspabotia VR/AR-npunoxeHus B COOTBETCTBUM CO CLLEHAPUEM 8
C6op 06paTHOM CBA3M OT MOTEHLMA/IbHbBIX NO/b30BaTeNeN 2
MPpUNOXKEHNS

LopaboTra npunoxkeHuns, yumTbisas obpaTHyto CBA3b nosib3osatens | 2
BbiseneHune kntouesbix TpebosaHuUi K paspaboTke GUI — 2
rpadpuyeckmx MHTEpGHENCOoB NPUNONKEHNIA

PaspaboTka nHTepdeiica npunoxeHns — onsaniHa n CTPYKTYpbl 2
[Moprotoska rpadpuueckmx MaTepuanos 415 Npe3eHTaLum 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 BUPTYabHOM peasibHOCTU, BbiSIB/SA-
lOT K/IHOUEBbIE MapaMeTpbl, @ 3aTEM BbIMOHAIOT MPOEKTHYIO 3aaauy
— KOHCTpyupytoT cobcteeHHoe VR-yctporicteo. Obyuatowmecs
nccnepytot VR-koHTponnepbl n 06061WaoT BO3MOXKHbIE NPUHLN-
Mbl yNpaBneHUs cucteMamu BUpTyanbHoW peanbHocTu. CpaBHU-
BAlOT pa3/IMYHbIe TUMbl YNPaBIeHUs U OeNatoT BbiIBOAbI O TOM, UTO
HeobxoaMMO A1 «0bMaHa» MO3ra U MOrpy>KEHWUS B APYron Mup.

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

Keiic 2. PazpabartbiBaem VR/AR-npunoxenus

Mocne ¢opMUpOBaHNSA OCHOBHbIX MOHATUN BUPTYalbHOW pe-
anbHOCTW, MONlyYeHMs HaebikoB paboTbl ¢ VR-obopynoBaHveM B
nepeoM kemnce (34 u), obyuarolumecs NepexonsaT K pacCCMOTPEHMUIO
MOHATUN AOMOSIHEHHOW U CMELaHHOW peanbHOCTW, pasbupatoT
MX OCHOBHble OTIMuMns oT BUpTyanbHoW. Co3patoT cobcTBEeHHOE
AR-npunoxeHne (augmented reality — pornonHeHHas peanb-
HOCTb), OTpabaTbiBas HaBbIKW PaboTbl C HEOBXOAMMbIM B AaslbHEN-
WeM NporpaMMHbIM obecrneyeHneM, HaBbiK1 AMU3aNH-NPOeKTUpPO-
BaHUS U AN3aNH-aHANUTUKW.

O6yuatowmecsa HayyaTca paboTaTb C KPynHENWNMIN Peno3unTo-
puaMK 6ecnnaTHbIX TPEXMEpPHbIX MoAenen, CMOryT MUHUMAsbHO
ajanTUpoBaTb MoAenu, uMmetowmecs B cBob6oAHOM AOCTyne, Mog,
CBOW HYXAbl. HaunHaeTca 3HaKOMCTBO €O CTPYKTypol UHTepden-
ca nporpammbl ana 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 06Pa30BaTeIbHOMO YUpexaeHus negaro-
rMYeCcKMMn, pyKOBOAALLMMU N UHBIMU PaBOTHUKAMMU;
ypoBeHb KBannduKaLmm Negarormyeckmx, pyKoBogaWmMX U UHbIX
paboTHMKOB 06pa3oBaTENbHOIO yUpeXaeHus;
HernpepbIBHOCTb MPodecCUOHaNbHOro pasBUTUSA Megarornye-
CKMX U pyKOBOAALWMX paboTHNKOB 06pa3oBaTeibHOro yupexae-
HW$, peanm3yioLLEro OCHOBHYIO 06pa3oBaTebHYO MPOrpaMmMy.

KoMneTeHuMM negarorvyeckoro paboTHUKa, peasnm3yoLwero oc-

HOBHYIO 06pa3oBaTeNbHYO MPorpaMMy:

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 AOCTMXKEHWUN 0byyato-
Lmxcs;

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

6a30oBble HaBblKM paboTbl B MPOrpaMMHbIX cpefax rno paspaborT-
K& MPUIOXEHUN C BUPTYaSIbHOW N OOMONIHEHHOW peanbHOCTbIO
(Unity3D, Unreal Engine n ap.).
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AnnapaTtHoe u TexHuueckoe obecneueHue:

Pabouee MecTo obyuatowerocs:

HOYTOYK: Mpou3BOAUTENBHOCTb NpoLeccopa (no Tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): He MeHee
2000 eamHuL,; 06bEM OnepaTUBHOM NaMaTU: He MeHee 4 [6; 0bb-
ém HakonuTena SSD/eMMC: He meHee 128 6 (nnmn cooTeeTcTBY-
oMM MO XapaKTepPUCTMKaM MepCOHasbHbIA KOMMbIOTEP C MOHU-
TOPOM, KNIaBMaTypoOM 1 KONOHKaMW);

MbliLUb.

Pabouee MecTo HacTaBHMKa:

HoyT6yk: npoueccop Intel Core i5-4590/AMD FX 8350 — aHa-
nornyHas mam b6onee HoBas Mopenb, rpaduyeckmin mpoueccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananormnuHas
nnmn 6onee Hosas Mogesb, 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 KONOHKaMW);

wneM BupTyanbHou peanbHoctn HTC Vive unu Vive Pro Full Kit
—Twr;

NNYHble MOBUNbHbIE YCTPOWCTBa ObByuYatoWmMxcs U/UNM HacTas-
HWKa C onepauuoHHol cuctemon Android;

npeseHTaLMOHHOEe 0BOpyAOBaHWE C BO3MOXHOCTbIO MOOK/KO-
ueHus K KoMnbloTepy — 1 KoMnieKT;

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

eanHas cetb Wi-Fi.

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

PacxoaHbie MaTepuanbi:

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

- 6ymara A3 pis pycoBaHUS — MUHUMYM Mo 3 IMCTa Ha OAHOTO 06-
yJatoLierocs;

- Habop NPOCTbIX KapaHAalen — Mo KonnyecTsy obyyatoLmxcs;

+ Habop YEPHbBIX LWAPUKOBbIX Py4YeK — Mo KOAMYecTsy obyuatowmx-
cs;

- knen NMBA — 2 wr;

. KNen-KapaHaaw — Mo KoamM4yecTsy obyyatoLmxcs;

+ CKOTY MpO3payHblii/MaToOBbIN — 2 WT.;

+ CKOTY ABYCTOPOHHUI — 2 WT,;

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

+ HOX MaKeTHbIN — MO KOo/nYecTey obyyatoLmxcs;

- nes3Busa N4 HoXka cMeHHble 18 MM — 2 wT,;

+ HOXHMLbI — MO KONMYECTBY 0byyatowmxcs;

+ KOBPWK A1 pe3KM KapToHa — Mo KOMMYeCcTBY obyyatoLmxcs;

« NWH3bl 25 MM nnun 34 MM — KOMMMIEKT, MO KOMNMYeCcTBY obyyato-
Lwmxcs;

- pononHutenbHo — PLA-nnactuk 1,75 REC Heckonbkux LiBeToOB.
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. Appunan WoHeccn. Kak cTaTb AmnsariHepom, He nNpoaaB ayuly

abasony / MNMutep.

XKanHa Jlngrka, Tum Orunen. [dyman kak ausaviHep. [Ou-
3aliH-MbiWwneHne ana MeHepxepos / ManH, MesaHos n ®epbep.
Mankn Oxanpa. Coxrmn csoé noptdonumo! To, ueMy He yuaT B
AusanHepckux wkonax / Mutep.

®un Knueep. YeMy Bac He HayuyaT B Am3sanH-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/
UCOzx6PAOtgemJL1Ypd_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 npunoXxeHUn BUpTYaibHOM U OOMOIHEHHOW pearb-
HocTu: 3D-MopennpoBaHve 1 NporpaMMmMpoBaHNE»
AsTop: KysHeuosa N.A.

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

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