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|. IloicHUTEALHAS 3aMMHCKA

AKTYaJIbHOCTB: BUPTYaJIbHAs U JOTIOJIHEHHAs PEAIbHOCTH — OCOOBIE TEXHOJIOIMUECKHE
HaIpaBJIEHUS, TECHO CBSI3aHHBIE C JPYTUMU. DTU TEXHOJOTUHU BKIIOYEHBI B CIIUCOK KIIIOYEBBIX
1 OKa3bIBAIOT CYIIECTBEHHOE BIMSHHUE HAa Pa3BUTUE PHIHKOB. [IpakTudecku 1 Kaxaon
MEPCIEKTUBHON MO3UIUH OyAyIIero KpaifHe moje3Hsl OyayT 3HaHus U3 obnactu 3D-
MOJIEJIMPOBAHUS, OCHOB IPOTPAaMMHUPOBAHUS, KOMIIBIOTEPHOTO 3pEHUS U T. II.

CornacHO ~ MHOTOYHCJIEHHBIM  HUCCIIEJOBaHUAM, VR/AR-pbiHOK ~ pa3BuBaeTcs
10 3KCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIMMbI KOMIIETEHTHBIE CIIELIUAIUCTHI.

B Xonme mnpakTHueckMX 3aHATUH MO MporpaMMe BBOJHOIO MOAYJNS OOy4aroliuecs
IIO3HAKOMSATCS C BUPTYQJIbHOM, JOINOJHEHHOW M CMEIIAHHOW peajbHOCTAMH, IMOUMYT HX
OCOOEHHOCTH M BO3MOYHOCTH, BBISBST BO3MOXHbBIE CIIOCOOBI MPUMEHEHHUS, a TaKXKe ONPEaeIIiT
HaumboJiee WHTEPECHbIE HANpPAaBJICHUS IS JaJbHEWIIEero yriayOleHus, mapauiebHO pa3BUBas
HaBBIKM  JW3alH-MBIIIJICHUS, JW3aiiH-aHaM3a H CIOCOOHOCTh CcO3JaBaTh HOBOE U
BOCTpeOOBaHHOE.

CuHeprus METOJIOB M TEXHOJOTHH, HCHOJB3yeMbIX B HampaBieHun «Pa3paboTka
MPUIIOKEHUH BUPTYalbHOM U JOMOJIHEHHOW PEalbHOCTH», JAcT OOYyYaroLIeMYCsl YHUKaJIbHbIE
MeTanpeMEeTHbIE KOMIIETEHLIMH, KOTOpbleé OyayT IoJIe3HbI B cdepe NpOeKTUPOBAHMS,
MO/IETTUPOBAHUS 0OBEKTOB U IPOLIECCOB, PA3paOOTKU MPUIIOKEHUH U Ap.

IIporpamma naér HeoOXOAMMBIE KOMIIETCHLUMH [UId JaJbHEHIIEro yriyoJ&HHOTO
OCBOCHUS TU3AMHEPCKUX HABBIKOB M METOJUK MPOCKTUPOBaHUsA. OCHOBHBIMU HAIIPABJICHUSAMHU B
U3Y4YCHUH TEXHOJIOTUH BUPTYaJIbHOM M JOIIOJIHEHHOM PEaJbHOCTH, ¢ KOTOPBIMU IO3HAKOMSTCS
oOyyaromuecst B paMKax MOJyJsl, CTAaHYT HadalbHbIE 3HaHUSA O pa3pabOTKe MPUIIOKEHUH s
pa3UYHBIX  YCTPOWMCTB, OCHOBBI ~KOMIIBIOTEPHOIO  3peHHs, ©0a3oBble moHsATUA 3D-
MOZEIUPOBAHUS.

Yepe3 3HAKOMCTBO € TEXHOJOTMAMHU CO3JaHMs COOCTBEHHBIX YCTPOWCTB U pa3pabOTKu
OpUIOXKEHUH  OyayT pa3BUBAaThCA  MCCIEJOBATENIbCKUE, HMHXEHEPHbIE M IPOCKTHbIE
KOMIIETEHIIUH.

OcBoeHue 3TUX TEXHOJOTHH Mojapa3yMeBaeT IMoJIydeHHe psijia 0a30BbIX KOMIIETEHIIMH,
BJIaJIeHHE KOTOPBIMU KPUTHUECKU HEOOXOIUMO JIH0O0OMY CHEIHMATINCTY Ha KOHKYPEHTHOM pBIHKE
Tpyna B STEAM-npodeccusx.

Heas nmporpammel: popMupoBanue yHUKaIbHbIX Hard- u Soft-kommnerenimii o padore
¢ VR/AR-TexHO0JIOTUsIMH uepe3 UCTIOIb30BAHUE KEHC-TEXHOIOT M.

3agaum nporpaMmsI:

Obyuarowue:



- 00bsAcHUTH 0a30oBble MOHATUSA cepbl pa3padOTKU NPUIOKEHUNH BHUPTYaJbHOW W
JIOTIOJTHEHHOM PEabHOCTH: KIIIOUEBbIe OCOOCHHOCTH TEXHOJIOTUN M MX Pa3IHuUs MEXIY
coboif, maHopamHOe (OTO M BHJIEO, TPEKUHI pealbHBIX OOBEKTOB,  HHTEpeEiic,
IIOJINTOHAJIBHOE MOJIEJIMPOBAHHUE;

- chopMupOBaTh HABBIKM  BBIMOJIHEHUS TEXHOJIOTMYECKOW IEMOYKH  Pa3paboOTKu
MPUJIOKEHUH I MOOWIBHBIX YCTPOWCTB W/MJIM TEPCOHAIBHBIX KOMITBIOTEPOB C
WCTIOJIb30BAHNEM CIICIUABHBIX IPOTPAMMHBIX CpPes;

- chopMupoBaTh 0a30BbIC HABBIKM PAOOTHI B MPOrpaMMax sl pa3padOTKU MPHIIOKEHHUH C
BUPTYAJIbHOW U JJOTIOJJHEHHOM PEaJIbHOCTHIO;

- cdopmupoBarte 0a30Bble HaBbIKM pabOThl B MporpaMMmax Uid TPEXMEPHOTO
MO/ICTTUPOBAHUS;

- Hay4YdTh WUCIOJB30BATh M QJANTHPOBATh TPEXMEpPHBIE MOJEIH, HAXOMIANINECS B
OTKPBITOM JIOCTYIIE, JIJIs 3a7a4 Kerca;

- cdopmupoBath 0a30Bble HaBBIKK PaOOTHI B MporpaMmax Juis pa3paboTku rpadudyecKux
uHTEPPENCcoB;

- TIPHUBHUTH HABBIKH MPOCKTHOW JIEATETHHOCTH, B TOM YHCIIE UCIIOIb30BaHINE HHCTPYMEHTOB

IIJIaHUPOBAHU.

Pazesusarowue:

- Ha TPOTSHKEHMH Beex 3aHATUd  (popmupoBath 4K-kommereHun (KpUTHYECKOE
MBIIIIJIEHHE, KPEaTUBHOE MBIIIJICHHE, KOMMYHUKALIHSL, KOOTIepalus);

- c1oco0OCTBOBATh PACHIMPEHUIO CIOBAPHOTO 3araca;

- crmocoOCTBOBaTh  Pa3BUTHIO  MaMsITH, BHUMaHHUS, TEXHUYECKOTO  MBIIILJICHHUS,
M300peTaTesIbHOCTH;

- c1mocoOCTBOBAThH PA3BUTHIO AITOPUTMHUECKOTO MBILUICHHUS;

- crnoco0cTBOBaTh OPMUPOBAHUIO HHTEPECA K TEXHUYECKUM 3HAHUSIM;

- crnoco0cTBOBaTh (HOPMUPOBAHUIO YMEHHUS MPAKTHUYECKOTO MPUMEHEHUS IOJTY4YEeHHBIX
3HAHUU;

- cdopmupoBats yMeHue HopMylIupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

- copmMupoBaTh yMEHHUE BHICTYNATh MYOJIMYHO C IOKIaIaMU, IPE3CHTALUAMU U T. TI.

Bocnumamenvuuvie.

— BOCIIMTBIBATb AKKYPATHOCTHb U NUCHUIINIMHUPOBAHHOCTDH IIPU BBIIIOJIHCHUN pa60TBI;
- ¢mocoOCTBOBATH (I)OpMI/IPOBaHI/II-O MOJIOKUTEIIBHOM MOTHBAITUHN K pr,HOBOfI

JACATCIIbHOCTH,



crocoO0CTBOBATh (DOPMHUPOBAHUIO OMBITA COBMECTHOTO M MHIUBUAYaJIHHOTO TBOPYECTBA
[IPY BBINOJIHEHUM KOMaHIHBIX 3aJaHUN;

BOCIHTHIBATH TPYJOJII00UE, YBAXKECHUE K TPYAY;

(opMUPOBATH YYBCTBO KOJIJICKTHBH3MA U B3aUMOTIOMOIIIH;

BOCIIUTHIBATh YYBCTBO IMATPUOTU3MA, I'PakKJIaHCTBEHHOCTH, TOPJOCTH 3a JOCTHKEHUS

oteuectBeHHOM U T-0oTpacnu.

HpOFHO3preMbIe pe3yJbTaThbl U CIOCOOBI UX IMPOBEPKHA

JIMYHOCTHBIE pe3yJbTaThbl:

KPUTUYECKOE OTHOIICHHE K HHPOPMAIINH B U30MPATETLHOCTD €€ BOCIPUSITHS;
OCMBICJIEHHE MOTHBOB CBOMX JICMCTBUI MPY BBIMOJHEHUH 33/IaHUI;

pa3BuTHE TI0003HATEITHLHOCTH, COOOPA3UTEIHLHOCTA TPU BBIMOJIHEHUH Pa3zHOOOPa3HBIX
3a/IaHAK MPOOJIEMHOTO W SBPUCTUUYECKOTO XapaKTePa,

pa3BUTHE  BHUMATEIIBHOCTH,  HACTOMYMBOCTH,  ULEICYCTPEMIEHHOCTH,  yMEHUS
MPE0JI0JIEBATh TPYAHOCTH;

pa3BUTHE CaMOCTOATEIIBHOCTH  CYXJEHHUM, HE3aBUCUMOCTH M  HECTaHIAPTHOCTH
MBIIICHUS

OCBOEHHE COIMAIBHBIX HOPM, IIPABUJI MIOBEICHUS, pOJIeH U GOPM COITMATBHON KU3HHU B
rpynmnax u cooOIecTBax;

(dhopMupoBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHWU M COTPYTHUYECTBE C

JIPYTUMHU 00YJarOITUMUCS.

MetanpeaMeTHble pe3yJbTaThI:

Peeynamusnole ynusepcanvuvie V'-l€6Hbl€ oelcmeus.

yMEHHE IPUHUMATh U COXPaHATh YUeOHYIO 3a/1auy;

YMEHHE MJIaHUPOBATh MOCIEI0BATEIbHOCTD IIAr0B AJITOPUTMA JIJIsl IOCTHKEHUS LEIH;
YMEHHE CTaBUTH 1IeJb (CO3[aHie TBOPUECKON paloThl), MJIAHUPOBATh TOCTHXKEHUE ITON
LeNH;

YMEHHE OCYIIECTBIIATh UTOTOBBIN U MOLIArOBbIM KOHTPOJIb 110 PE3YNIbTaTy;

CIOCOOHOCTH a/IEKBaTHO BOCIPUHUMATh OLIEHKY HACTABHHUKA U IPYTUX O00yUaIOIINXCS;
YMEHHE pa3inyaTh Coco0 U pe3ynbTar AeHCTBUS;

YMEHUE BHOCUTb KOPPEKTUBBI B JICHCTBUS B CIIy4ae PACXOXKJEHUS pe3yJibTaTa peuIeHUs
3a/1lau Ha OCHOBE €€ OLIEHKU U y4€Ta XapaKTepa CIeTaHHbIX OIIHO0K;

YMEHHE B COTPYIHUYECTBE CTABUTH HOBBIC yUEOHbIE 3a1aUu;

CIIOCOOHOCTH MMPOABJIATH IO3HABATCIIbBHYO UHUIIUATUBY B y‘-IC6HOM COTPYAHUUCCTBC,



- yYMEHHE OCBaMBaTh CIOCOOBI PEIICHHUS MPOOJIEM TBOPUECKOTO XapaKTepa B JKU3HEHHBIX
CI/ITyaHI/IHX;

- YMCHHME OLEHUBATh IIOJYYAOUIUNCA TBOPYECKUM IIPOJYKT U COOTHOCUTH €r0 ¢
HU3HAYAJIbHBIM 3aMbICIIOM, BBIIIOJIHATH IIO HCO6XOI[I/IMOCTI/I KOppeKHI/II/I JII/I60 HpOIIyKTa,
1100 3aMbICIIa.

Ilosznasamenvuvie yHusepcanvubvle yyebnbvle 0elucmsus.

- yYMEHHE OCYIIECTBISATh IMOUCK WH(MOPMAIMU B WHIUBUIYAIBHBIX HH(POPMAITMOHHBIX
apxuBax oOyuwaromerocs, WHOOPMAIMOHHON cpeae 00pa30BaTENBHOTO YYPEKICHHUS,
(denepanbHbIX XpaHUIUIIAX HHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

- yYMEHHE HCIOJIb30BaTh CPEACTBA MHPOPMAIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUH
JUTSL peIIeHNsI KOMMYHHUKATHBHBIX, TO3HABATEIHLHBIX M TBOPUECKHX 33/1a4;

- YMEHHE OPUEHTHUPOBATHCSA B Pa3HOOOpA3MH CIIOCOOOB PEIICHUS 3a/1a4;

- yMEHHE OCYIIECTBISATH AaHajdW3 OOBEKTOB C BBIJICJICHUEM CYIIECTBEHHBIX |
HECYIIECTBEHHBIX MTPU3HAKOB;

- yYMEHHE MPOBOJMTH CpaBHEHHE, KITACCUPHUKAIIHIO IO 3alaHHBIM KPUTEPHUSIM;

- yMEHHE CTPOWTH JIOTHUECKHE PACCYXKICHHS B (OpME CBSI3M MPOCTBIX CYXKICHHHA 00
00BEKTE;

- YMEHHE YCTaHaBJIMUBATh aHAJOTUU, IPUYUHHO-CIICICTBEHHBIE CBSI3H;

- yYMEHHE MOJCIHMPOBATh, MPEOOPA30BLIBATE OOBEKT W3 UYBCTBEHHOW (DOPMBI B MOJENb,
I7I€  BBIJENEHBl  CYIIECTBEHHBIE  XapaKTePUCTHUKU 0OObekTa (MPOCTPAaHCTBEHHO-
rpadguveckast UM 3HaKOBO-CUMBOJIMYECKAs ),

- YMEHHE CHHTE3UpOBaTh, COCTABJATH IEJIO€ W3 YaCTEeil, B TOM YHCJIE CaMOCTOSITEIBHO
JOCTpanBaTh C BOCIIOJHEHUEM HEJIOCTAIOIINX KOMIIOHEHTOB.

Kommynuxamuensle ynusepcaibuwvie V'-l€6Hbl€ oelcmeus.

- YMEHHE apryMEeHTHUPOBAaTh CBOIO TOUKY 3pEHHUs Ha BHIOOP OCHOBAHUI M KPUTEPHEB IMPU
BBIZICTICHUH MPU3HAKOB, CPABHEHUH U KJIACCHU(PHUKAIIMN 00bEKTOB;

- YMEHHE BBICIYIINBATh COOECEHNUKA U BECTU JAUAJIOT;

- CIOCOOHOCTHh MPHU3HABaTh BO3MOXKHOCTH CYIIECTBOBAHHS PAa3IMYHBIX TOYEK 3PEHHS U
MPaBO KaKJIOTO UMETh CBOIO;

- YMEHHE I[UIaHUPOBaTh Y4eOHOE COTPYIHHUYECTBO C HACTaBHUKOM U JIPYTUMHU
00yUaIOITUMUCS: OTPEAENATh 1eNU, GYHKIINH Y9aCTHUKOB, CIOCOOBI B3aUMOACHCTBUS,

- YMEHHE OCYIIECTBIISITh OCTAHOBKY BOIIPOCOB: MHULIUATUBHOE COTPYAHUYECTBO B TIOUCKE

u cobope uHpopmaruy;



yMEHHUE pa3pemaTb KOH(MIMKTHI: BBIABICHHE, HICHTHU(UKALUS NPOOIEMBI, MOUCK H
OIICHKA AJbTEPHATHBHBIX CIOCOOOB pa3penieHus] KOHMINKTA, IPUHATHE PELICHUS U €T
peanusanus;

YMEHUE C JOCTaTOYHOU IIOJIHOTOM M TOYHOCTBIO BBIPaKaThb CBOU MBICIU B COOTBETCTBUU
C 3aJla4yaMH ¥ yCIOBUSAMM KOMMYHHKALUU;

BJIaJICHHE MOHOJIOTUYECKON M JIMAJIOTHUECKO (hopMaMu pedu.

Hpe}IMeTHBIe Pe3yJdbTaThbl

B pe3synbpTaTe ocBoeHUs TpOrpaMMbl 00yJaronuecs T0KHbBI

3HAamb.

KIIFOUEBbIe 0COOEHHOCTH TEXHOJIOTUI BUPTYAJIIbHON U JONOJHEHHON PeaTIbHOCTH;
MPUHIMIBI paOOThI MPUIIOKEHUH ¢ BUPTYaJIbHOM M TOTIOJTHEHHOM peabHOCTBIO;
NepeyeHb COBPEMEHHBIX YCTPOMNCTB, HUCIOIb3YyEMbIX JJISl pabOThl C TEXHOJOTUSIMHU, U UX
NpeAHA3HAYEHUE;

OCHOBHOH (pyHKIIMOHAJI MIPOTpaMM Il TPEXMEPHOTO MOJIETHPOBAHMUS;

NPUHIMIBI U CHOCOObI pa3paboTKU MNPUIOKEHUH C BHUPTYalIbHOW U JIOTIOJTHEHHOM
PEabHOCTBIO;

OCHOBHOM (YHKIMOHAJI MPOrpaMMHBIX Cpel s pPa3pabOTKH INPUIOKEHUH ¢
BUPTYaJIbHOU U TOMOJHEHHOW pPEealbHOCTHIO;

0COOEHHOCTH pa3paboTKu rpaduIecKux HHTEPPEHCOB.

HACTPauBaTh U 3aIyCKaTh [IJIEM BUPTYaIbHOW PeabHOCTH;

yCTaHABJIMBATh U TECTUPOBATH NPUIIOKEHNS BUPTYAILHON peaIbHOCTH;

CaMOCTOSITEIEHO COOMPATh OYKH BUPTYaJIbHON peaIbHOCTH;

(bopMyIHpoBaTh 3a/1auy Ha MPOSKTUPOBAHNE MCXO/IS M3 BBISIBICHHOW POOIIEMBI;

YMETb I0JIb30BaThCS PA3TMYHBIMUA METOJAMU T'eHEPALIH UACH;

BBINOJIHATH IPUMHUTHBHBIE OTIEPAIMY B IIPOTPaMMax Ui TPEXMEPHOTO MOACIHPOBAHNS;
BBHINOJIHATH TNPUMUTHBHBIC OIEpalli B TIPOrPaMMHBIX Cpelax [yl pa3padOTKH
MPUIOKEHHUH C BUPTYAIIbHOW U JONIOJTHEHHOH PEeabHOCTBIO;

KOMIIMJIUPOBATh MPHJIOXKEHHE [UIi MOOWIBHBIX YCTPOMCTB WM IEPCOHAIBHBIX
KOMIIBIOTEPOB U pa3MeIIaTh €ro Uil CKAUMBAHUS M10JIb30BaTENISIMHU;

paspabatbiBath rpaduueckuit uarepdeiic (UX/UI);

pa3pabarbiBaTh Bce HEOOXOAMMBIE TpapUuecKhe U BHJIEOMAaTepUalbl JJs MPEe3CHTALUH
MIPOEKTA;

NpeACTaBJIATH CBOH IMPOCKT.



grnademn:
- OCHOBHOM TEpMHUHOJIOTMEH B 0O0JACTH TEXHOJIOTUH BHUPTYalbHOW M JONOJHEHHOMU
pEabHOCTH;
- 0a30BBIMHU HAaBBIKAMH TPEXMEPHOTO MOJICIIMPOBAHHS;
- 0a30BbIMM HaBBIKAMHM pa3pabOTKU NPUJIOKEHUI C BHUPTYaIbHOW U JOINOJHEHHOU
PEaIbHOCTBIO;
- 3HAHWSAMHU 10 TpPHHOUIAM pabOThl W OCOOCHHOCTSM YCTPOWMCTB BUPTYalbHOH W

JOTIOJIHEHHOM PEAIBHOCTH.

®opMbl MOIBEIEHUS UTOTOB Peain3alum 001meodpa3oBaTeIbHONH NPOrpaMMbl
[TonBeaeHne UTOrOB peaIM3yeTCsl B paMKax 3allluThl Pe3ysibTaToOB BhINoJHEeHUS Keiica 1 u

Keiica 2.

@D opMBI 1EMOHCTPALIUH Pe3yJIbTATOB 00yUYCHUSA
[IpencraBienue pe3yabTaToB 00pa30BaTENbHON EATENBHOCTH MPOUIET B hopMe MyOInyHOM
Mpe3eHTAallMM pelIeHuH KeiiCOB KOMaHJaMH U TOCIEAYIOIIMX OTBETOB BBICTYMAIOIIUX Ha

BOITPOCHI HACTABHUKA U JPYIUX KOMaH/.

@®opMbl THATHOCTUKH Pe3yJIbTATOB 00y4YeHUs

Becena, TectupoBanue, ormpoc.

Cojaep:xkaHue mporpamMmsl Kypca

[Iporpamma npezmnoaraeT NOCTENEHHOE pacIIUPEHE 3HAHUM U UX YIiIyOJIeHHe, a TaKKe
npuoOpeTeHne yMEHHl B 00JacTH NPOEKTHPOBAHMS, KOHCTPYMPOBAHUS W H3TOTOBIICHUS
TBOPUYECKOTO MPOIYKTA.

B ocHoBe o0Opa3oBaTenbHOr0 mpolecca JIKUT NPOeKTHBIM moaxona. OcHoBHas ¢dopma
MOJaYul TEOPUU — WHTEPAKTUBHBIEC JIEKIIMU M TMOIIArOBBIE MacTep-Kiacchl B rpynmnax ao 10-15
yenoBek. [IpakTnueckue 3aaHus MIAHUPYETCS BBIMONHATh KaK WHAMBUAYAIBHO U B TMapax, Tak
Y B MaJbIX Tpynmnax. 3aHsATUS POBOJATCS B BUE Oecell, CEMUHAPOB, JICKIMIA: JJIs1 HArJIIJHOCTH
MOJJaBa€MOT0 MaTepuayia HUCIOJIb3yeTCs pa3INYHBI  MYyJIbTUMEIUWUHBIN MaTepuan —

npe3cHTalu, BUACOPOJINKU, IPUIIOKCHHUSA IIP.



TemaTuuyeckoe JIAHUPOBaHME

No Bcero
n/n Pa3znesibl mporpaMMsbl y4eOHOI0 Kypca 4acoB
Oo0pa3oBaresibHasi 4aCcTh

Keiic 1.
IIpoexTHpyem uaeaibHoe VR-ycrpoiicTBo

1. 3nakoMcTBO. TexHuka Oe3omacHocTH. BBomnoe 3anstue («Co3maBait 1
MHPBI»)
BBeneHne B TEXHOJIOTMM BUPTYAJIbHOM U JOTIOJJHEHHOW peaibHOCTH

2. 3HAaKOMCTBO ¢ VR-TE€XHOJIOTHUSIMU HA UHTEPAKTUBHOMN BBOJIHOM JICKIUU 1
TectupoBanume  ycTpoWcTBa,  YCTaHOBKa  MNPUJIOKEHUN,  aHaIM3
MIPUHIIUIIOB PabOThI, BHISABICHUE KIIOUYEBBIX XapaKTEPUCTHK

3. BoisiBnenue npuHOUIIOB paboOThl NUIEMa BUPTYaIbHON pealbHOCTH, 1
MOUCK, aHallu3 U CTPYKTypuUpoBaHue uHpopMauuu o Jpyrux VR-
YCTpPOMCTBAX

4 Beibop Marepwana M KOHCTPYKIIMH JUIsl COOCTBEHHOW TapHUTYHI, 1
MOATOTOBKA K COOpPKE yCTpOicTBa

5 C6opka coOCTBEHHOM TrapHUTYPBI, BhIpe3aHne HEOOXOAMMBIX JeTaleit 1




COopka COOCTBEHHOW TapHUTYPHI, BBIPE3aHWE HEOOXOIMMBIX JETalleH,
JIM3aiH YCTPOMCTBA

7 TectupoBanue u qopaboTKa IPOTOTHUIIA
8 PaboTta ¢ kxapToil TMONB30BATEIBCKOTO OTBITA: BBIABICHHE MpoOiIeM, C
KOTOPBIMHM MOKHO CTOJIKHYTHCS IPH UCNOIb30BaHUH VR. DokycupoBKa
Ha OJTHOM W3 HUX
AHanu3 M OLIEHKa CYHIECTBYIONIUX pemieHuit nmpobnemel. Mudorpaduxa
10 PEIICHUSIM
enepanms uaeit st perieHus 3TUX mpodieM. Onucanne HEeCKOJIbKUX
UJIeH, SKCTIpecc-3CKu3bl. MUHH-TIPE3CHTAIINH UJIEH U BBIOOD JTy4IINX B
9 popaboTKy
N3yuenne TOHATHS «IEPCIIEKTHBA», OKPY)KHOCTH B TIEPCIICKTHBE,
HITPUXOBKH, CBETOTCHH, MaJIAI0NIEH TEHU
10
N3yuenne CBETOTEHM ©W Majaliied TEHH Ha mnpumepe duryp.
11 [TocTtpoenne ObICTpOTO 3CKM3a (GUIypbl B TIEPCIEKTHUBE, Tepenaya
00BEMa Cc MOMOIIBI0 KapaHaama. TexHUKa pucOBaHUs MapKepaMu
12 | OcBoenue HaBbIKOB paboThl B [1O mis TpEXMEpPHOTO MPOCKTUPOBAHUS
13 | (ua BeIOOp — Rhinoceros 3D, Autodesk Fusion 360)
14 | 3D-monenupoBaHue pa3padbaThIBAEMOro yCTPOiicTBa
15
®dotopeanuctuunas Bm3yanuzarus 3D-monenun. Penmep (KeyShot,
Autodesk Vred)
16
[ToarotoBka rpaduueckux MarepualoB s TMPE3CHTALUUU IPOEKTa
(poro, Buaeo, wuHborpaduka). OcBoeHHE HABBIKOB  BEPCTKHU
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Coaepikanue TeM NPOrpaMMbl

Keiic 1. IlpoexkTnpyem ugeanbHoe VR-ycerpoiicTBo

B pamkax nepBoro keiica 0OyJaronifecs: UCCIENYIOT CYIIECTBYIOIIUE MOICIN YCTPONUCTB
BPIpTyEU'IBHOfI PCAIBHOCTH, BBIABJIAIOT KIIIOUCBBIC ITAPaMETPhbI, @ 3aTEM BBIIIOJHAKOT MPOCKTHYIO
3alayy — KOHCTpyHpYIT cobctBeHHOe VR-ycTpoiictBo. OOyuaromuecss uccienyor VR-
KOHTpOJUIepsl U 00O0OLIAIOT BO3MOJKHBIE TNPHUHIUIBI YIPAaBICHUS CUCTEMaMH BHPTYalbHOM
PCAIBHOCTH. CpaBHI/IBaIOT PAa3JIMYHBIC THUIIBI YHOPABJICHUA W ACIAOT BBIBOALBI O TOM, YTO
HE00X0IMMO JUIsl «0OMaHa» MO3ra M MOTPYKEHHs B APYroil Mup.

OOyuaromuecss cMoryr coOparb COOCTBEHHYIO MoJeNnb VR-rapHUTYpbl: CHPOEKTHPOBATH,
CMOJIEIMpOBaTh, BbIpe3aTh/pacrieyaTarb Ha 3D-mpuHTepe HYXKHBIE JJIEMEHTHI, a 3aTeM
MIPOTECTUPOBATH CAMOCTOSITEIBHO pa3pabOTaHHOE YCTPOMCTBO.

Keiic 2. Pazpa6aTrpiBaem VR/AR-npujioxenus

[Tocne ¢opmMupoBaHUsT OCHOBHBIX TOHSTHH BHUPTYAJIbHOW PpPEATbHOCTH, MOJTYYCHHS
HaBBIKOB paboThl ¢ VR-o0opymoBanmeM B mepBOM Keiice, OOydaromiuecss MEepexoasT K
PAcCCMOTPEHUIO TOHATUN JOTIOJIHEHHOW W CMEIIaHHOW pealbHOCTH, pa3OMparoT MX OCHOBHBIC
ouus OoT BUpTyartbHOW. Co3maroT coOctBeHHOe AR-mpumokenue (augmented reality —
JIOTIOJTHEHHAsI PEAIbHOCTB), OTpabaThiBas HaBBIKA PaOOTHI C HEOOXOIUMBIM B JaJIbHEHIIIEM
MIPOrpaMMHBIM OOecrieueHeM, HaBbIKU JU3aiH-TIPOCKTUPOBAHUS U IN3aiH-aHATTUTUKH.
OOyuaromuecs Hay4arcs paboTaTh ¢ KPYIMHEHIIUMHU PENO3UTOPUSAMH OECIUIaTHBIX TPEXMEPHBIX
MoJenel, CMOryT MUHUMAJIbHO aIaliTUPOBATh MOJIEH, UMEIOIINECS B CBOOOJHOM JIOCTYIIE, MO/
CBOM HYXKIbl. HaumnHaercss 3HaKOMCTBO €O CTpyKTypoi wuHTepdeiica mporpammbl s 3D-
MOJIeNHpoBaHus (10 ycMOTpeHHIo HacTaBHMKa — 3ds Max, Blender 3D, Maya), ocCHOBHbIMH
KOMaHJaMH. BBOJIATCS MOHATHSA «I1OJUTOHAIBHOCTE» U «TEKCTYpay.



Kanposble ycioBus peain3anuu nNporpamMmsl

TpebGoBaHMs K KaAPOBBIM PECYPCAM:

® YKOMIUICKTOBAaHHOCTh  00pa30BaTENbHOTO  YUPEKACHUS  IEAarOrHYECKUMH,
PYKOBOJSIIIUMH U UHBIMU PaOOTHUKAMU;

® YPOBCHb KBaJII/I(i)I/IKaHI/II/I neaarorn4cCKux, PyYKOBOIAIINX W HMHBIX pa6OTHI/IKOB
00pa30BaTEIILHOTO YUPEXKICHUS;

® HCIPCPBIBHOCTH HpO(l)@CCI/IOHaJ'IBHOFO Pa3BUTHA IEAATOTHYCCKUX U PYKOBOAAIINUX
pabOTHHKOB  00pa30BaTENBHOTO  YUPEXKICHHUS, PEATU3YIOUIETO  OCHOBHYIO
00pa30BaTENIbHYIO IPOTpPaMMYy.

Komnerentyn MEeIarOrMYeCKOro paboTHHKA, peaTu3yIomero OCHOBHYIO

00pa3zoBaTeNbHYIO MPOTPAMMY:

obecreunBaTh YCIOBUS JIJISl YCIICITHOW IEATETLHOCTH, TIO3UTUBHON MOTHBAIINH, a
TaK)K€ CAaMOMOTHUBUPOBAHUS 00yUaIOIINXCS;

OCYIICCTBJIATH CaMOCTOSTEIILHEIM ITOMCK W aHaJN3 I/IH(i)OpMaI_H/II/I C IIOMOIIIBIO
COBPEMEHHBIX HH(POPMAITMOHHO-TTOUCKOBBIX TEXHOJIOTHH;

BJIAJICHHEC WHCTPYMEHTAMHU MTPOCKTHOM JEATEIBHOCTH;

YMEHUE OpraHW30BBIBATh W CONPOBOXKIATh YYEOHO-HUCCIEAOBATEIBCKYI0 U
MPOEKTHYIO ICSATEILHOCTh O0yJIarOIUXCs;

YMEHUE HHTEPIIPETUPOBATH PE3YIbTAThI JOCTHKEHUH 00yUJarOIIUXCs;

0a30BbIc HABBIKH PA0OTHI B MpoOrpamMMmax sl TpEXMEpHOTro mMojenupoBanus (3ds
Max, Blender 3D, Maya u ap.);

0a30BbIc HAaBBIKK PabOTHI B MPOrPAaMMHBIX Cpe/iaX MO pa3padoTKe MPUIIOKEHHH C

BUPTYaJIbHOU U nonofsHeHHOU peanbHocThio (Unity3D, Unreal Engine u ap.).



MaTepHaJ’ILHO-TeXHI/I‘IECKI/Ie yYcdioBus peajindalui NnporpaMmasl

AnmnapaTtHoe ¥ TeXHHYeCKoe odecrevyeHue:

PaGouee mecto oOygarorerocs:

HOYTOYK: TPOHW3BOJMTEIHLHOCTh Tporieccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): He menee 2000 emuHuUI; 00BEM
orepaTtuBHOM nmamsTH: He MeHee 4 ['0; 06béM Hakonutens SSD/eMMC: He meHee
128 TI'6 (uam COOTBETCTBYIOIIMH IO XapaKTEPHCTUKAM IEPCOHATBHBIN
KOMITIBIOTEP C MOHUTOPOM, KJIAaBUATYPOH U KOJIOHKAMHU);

MBIIIb.

PabGouee mecTo HacTaBHUKA:

HoyTOyK: mporeccop Intel Core i5-4590/AMD FX 8350 — aHanormyHas nnu
bonee HoBass mogenb, rpadudeckmn npoueccop NVIDIA GeForce GTX
970, AMD Radeon R9 290 — aHanornyHasa unu 6onee HoBas MopAersb,
o6béM onepaTuBHOM nNamsaTu: He MeHee 4 6, BuoeoBbixoq HDMI 1.4,
DisplayPort 1.2 unn 6onee HoBas mogenb (uWiau COOTBETCTBYIONIUHN TI0
XapaKTEPUCTUKAM II€PCOHAIBHBIA KOMIIBIOTED C MOHHUTOPOM, KJIAaBHATypOH U
KOJIOHKAMH);

nuieM BupTyanbHo# peanbHoctd HTC Vive unmu Vive Pro Full Kit — 1 mT.;
JUYHBIE MOOWIBHBICE YCTPOWCTBA OOyYaroOmMXCS W/WIW  HACTaBHHKA C
omneparnoHHoi cuctemoit Android;

NPE3CHTAIIMOHHOE 000PYI0BaHUE C BO3MOKHOCTBIO MOAKIIOYCHHUS K KOMITBIOTEPY
— 1 KOMILIEKT;

(GuUITIapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasl JOCKa, COOTBETCTBYIOLIUI HaOOp
MUCbMEHHBIX TPUHAJICKHOCTEH — | 1IT.;

enuHas cetb Wi-Fi.

IIporpamMHoe odecnieuenmne:

oducHoe nmporpaMmMHOe 0OecriedeHue;

nporpamMMHoe obecrieueHue s TpéxmepHoro Monenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

nporpaMMHasi cpefa A8 pa3padOTKHM NPUIIOKEHWH C BUPTYyaJbHOH U
nonoiaHeHHo# peanbHOCThIO (Unity 3D/Unreal Engine);

rpaduuecKuil peakTop Ha BBIOOP HACTaBHUKA.



Pacxonnble MaTepuasbl:

Oymara A4 st pucoBaHUs U pacnedyaTku — MUHUMYM | ynakoBka 200 iucToB;
Oymara A3 njs pucOBaHUSI — MUHUMYM TI0 3 JIUCTa HA OJTHOTO 00y4aroierocs;
Ha0Op MPOCTHIX KapaHAAIIEH — 10 KOJIMYECTBY 00YJIArOIIUXCS;

Ha0O0p YEPHBIX MIAPHKOBBIX PYUEK — MO KOJIUYECTBY 0OYUaAIOIMINXCS;

kneit [IBA — 2 mir.;

KJIeH-KapaHam — 10 KOJUYECTBY 00yJaromuxcs;

CKOTY MPO3pavyHbI/MATOBBIA — 2 WIT.;

CKOTY JBYCTOPOHHUHN — 2 MIT.;

KapToH/TOppokapToH Il MaketupoBanus — 1200*800 MM, Mo ogHOMY JHCTY Ha JBYX
00yJaroIImXcs;

HO MaKETHBII — 10 KOJIMYECTBY O0y4aIOUIUXCS;

JIE3BHUS JJISI HOKA CMEHHbBIE 18 MM — 2 1T, ;

HOXKHHUIIBI — T10 KOJIMYECTBY O0yUaIOLIUXCS;

KOBPHK Il PE3KU KApTOHA — [0 KOJIMYECTBY 00yUarOIMINXCS;

JIUH3BI 25 MM WK 34 MM — KOMIUICKT, TI0 KOJIMYECTBY O0yUaIOIIUXCS;

nJonoJHUTeabHO — PLA-mtactuk 1,75 REC HeCKOJIBKUX I[BETOB.



Hepeqenb P€KOMEHAYEMbIX UCTOYHUKOB

1. Anpuan Hloneccu. Kak crate au3aitHepom, He TpoJaB Aymry absoiy / [Tutep.

2. XKanna JIuarka, Tum Orwisu. [ymait kak qusaiinep. [{uzaiiH-MblluieHne s
MeHemkepoB / ManH, MBaHoB u @epOep.

3. Maiikn [xanma. Coxru cBo€ moprdomnuo! To, uemy He yyaT B IU3AHEPCKUX MIKOJIaX /
[Tutep.

4. ®un Knmusep. YUemy Bac He Haydat B au3aiiH-1mkose / Pumon Knaccuk.

5. Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design (Portfolio Skills)
/ Paperback, 2012.

6. Jennifer Hudson. Process 2nd Edition: 50 Product Designs from Concept to Manufacture.
7. Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

8. Kevin Henry. Drawing for Product Designers (Portfolio Skills: Product Design) /
Paperback, 2012.

9. Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product Designers /
Hardcover, 2009.

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

11.  Rob Thompson. Prototyping and Low-Volume Production (The Manufacturing Guides).
12. Rob Thompson. Product and Furniture Design (The Manufacturing Guides).

13. Rob Thompson, Martin Thompson. Sustainable Materials, Processes and Production (The
Manufacturing Guides).

14.  Susan Weinschenk. 100 Things Every Designer Needs to Know About People (Voices
That Matter).

15.  http://holographica.space.

16. http://bevirtual.ru.

17. https://vrgeek.ru.

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

19.  https://geektimes.ru.

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/.

33. https://www.youtube.com/channel/UCOzx6PAOtgemJI1Ypd_1FTA.

34. https://vimeo.com/idsketching.

35. https://ru.pinterest.com/search/pins/?q=design%?20sketching&rs=typed&term_meta[]=de
sign%7Ctyped&term_meta[]=sketching%7Ctyped.

36. https://www.behance.net/gallery/1176939/Sketching-Marker-Rendering.



http://www.ozon.ru/person/31288915/
http://www.ozon.ru/person/30061607/
http://www.ozon.ru/person/30061608/
http://www.ozon.ru/person/30848066/
http://www.ozon.ru/person/2308855/
http://www.amazon.com/s/ref=rdr_ext_aut?_encoding=UTF8&index=books&field-author=Bjarki%20Hallgrimsson
http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Jennifer+Hudson&search-alias=books&field-author=Jennifer+Hudson&sort=relevancerank
http://www.amazon.com/s/ref=rdr_ext_aut?_encoding=UTF8&index=books&field-author=Kevin%20Henry
http://www.amazon.com/s/ref=rdr_ext_aut?_encoding=UTF8&index=books&field-author=Koos%20Eissen
http://www.amazon.com/s/ref=rdr_ext_aut?_encoding=UTF8&index=books&field-author=Roselien%20Steur
http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Larry+Belliston&search-alias=books&field-author=Larry+Belliston&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Martin+Thompson&search-alias=books&field-author=Martin+Thompson&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Susan+Weinschenk&search-alias=books&field-author=Susan+Weinschenk&sort=relevancerank
http://bevirtual.ru/
https://vrgeek.ru/
https://habrahabr.ru/hub/virtualization/
https://geektimes.ru/
http://www.virtualreality24.ru/
https://hi-news.ru/tag/virtualnaya-realnost
https://vk.com/away.php?to=https%3A%2F%2Fhi-news.ru%2Ftag%2Fdopolnennaya-realnost&cc_key=
http://www.rusoculus.ru/forums/
https://vk.com/away.php?to=http%3A%2F%2F3d-vr.ru%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2FVRBE.ru&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.vrability.ru%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fhightech.fm%2F&cc_key=
http://www.vrfavs.com/
http://designet.ru/
https://www.behance.net/
http://www.notcot.org/
http://mocoloco.com/
https://www.youtube.com/channel/UCOzx6PA0tgemJl1Ypd_1FTA
https://vimeo.com/idsketching
https://ru.pinterest.com/search/pins/?q=design%20sketching&rs=typed&term_meta%5b%5d=design%7Ctyped&term_meta%5b%5d=sketching%7Ctyped
https://ru.pinterest.com/search/pins/?q=design%20sketching&rs=typed&term_meta%5b%5d=design%7Ctyped&term_meta%5b%5d=sketching%7Ctyped
https://www.behance.net/gallery/1176939/Sketching-Marker-Rendering

	I.  Пояснительная записка

