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1. llogscHuTE/ILHAA 3alIMCKA.

AKTYaJIbHOCTb: BUPTYasbHasl U JONOJHEHHAs peaJlbHOCTH — 0COOble TEXHOJIOTUYeCKUe HallpaBJeHus],
TEeCHO CBfA3aHHble C JAPYTMMU. IJTU TEXHOJIOTUM BKJ/IOYEHbl B CIHWCOK KJ/IIOYEBBIX U OKa3blBAKOT
CyLeCTBEHHO€e BJIMSIHUE Ha pa3BUTHUe PBIHKOB. [IpakTUYecKH [/ KOKAOM NepCHeKTUBHOM MO3UL UM
Oy/Ayllero KpaHe noJie3Hbl OyAyT 3HAHUA U3 006J1acTU 3D-MoZieIMPOBaHUSA, OCHOB IPOrpaMMHUPOBAHUS,
KOMIIbIOTEPHOT'0 3pE€HHUA U T. II.

CorsiacHO MHOTrOYMCJIeHHbIM HucciaefoBaHusAM, VR/AR-pbIHOK pa3BuBaeTcl 10 3KCIIOHEHTe —
COOTBETCTBEHHO, €My He00X0 UMbl KOMIIETEHTHbIE CIeL{UaTUCThL

B xoje mpakTHYeCcKHMX 3aHATUM 10 NpOrpaMMe BBOJHOIO MOAYJA 00y4amwlnivecsd MO3HAKOMATCA C
BUPTYaJIbHOM, JONOJHEHHON U CMeIlaHHOW peaJbHOCTSAMHM, NOMMYT UX OCOOEHHOCTU U BO3MOXKHOCTH,
BbIABAT BO3MOXKHbIE CIIOCOOBI IPMMEHEHHS, a TaKXKe ollpeZiesiaT HauboJjiee MHTepeCHble HallpaBJIeHUs
J19 la/ibHel1ero yriy6JeHus, napa/jleJibHO pa3BUBasi HABbIKU JIM3alH-MbILJIEHU, JU3alH-aHa/IM3a
M CIIOCOOHOCTD C03/jaBaTh HOBOE U BOCTpeOOBaHHOe.

CuHeprusa MeTOAOB M TEXHOJIOTMM, MCHOJb3yeMblX B HalpaBJieHUM «Pa3paboTka NpUIOKEHUH
BUPTYaJlbHOW W J[ONOJHEHHOM peaJbHOCTU», JACT 00ydYallleMycs yHUKaJbHble MeTalpeJMeTHbIe
KOMIIeTEHIIMH, KOTOpble OyAyT IOJIe3Hbl B cdepe NPOEeKTUPOBAHHUS, MOJEJHMPOBAHUA OOBEKTOB U
IPOLIECCOB, Pa3pabOTKH NPUJIOKEHUH U AP.

[IporpaMma [JaéT HeoOXOJMMble KOMIETEHLMHU [Jisg JajbHelllero yriay6JEéHHOr0 OCBOEHUS
JIU3aHEPCKHUX HAaBBIKOB U METOJUK NpOeKTHpoBaHUA. OCHOBHBIMU HaIlpaBJIEHUSIMU B H3y4EeHUHU
TEXHOJIOTUH BUPTYaJbHOU U JONOJHEHHON peasbHOCTH, C KOTOPbIMU IIO3HAKOMATCA 00yvaroliuecs B
paMKax MOAyJisl, CTAHYT Hadya/ibHble 3HAHUSA O pa3paboTKe NPHUJIOKEHUH [Ji PA3JUYHBbIX YCTPOUCTB,
OCHOBBI KOMIIBIOTEPHOI'0 3peHHs, 6a30Bble NOHATHUA 3D-MoAeIMpOBaHHUA.

Yepe3s 3HAKOMCTBO C TEXHOJIOTUSIMU CO3JaHUsI COOCTBEHHBIX YCTPONCTB M Pa3pabOTKU NPHUJIOXKEHUU
OyZyT pa3BUBaTbCA UCCJIeZ0BaTelbCKHe, UHXKeHEPHbIE U IPOEKTHbIE KOMIIETeHLUH.

OcBOeHMEe 3THX TEXHOJIOTMW MoJpa3yMeBaeT INoOJy4yeHUe psijia 0a30BbIX KOMIETEHLUHM, BJaJleHHe
KOTOPBIMU KPUTHUYECKH HEOOXOMMO JII0O0MY Cllel|Ua/IMCTy Ha KOHKYPEHTHOM pbiHKe TpyzAa B STEAM-
npodeccusx.

llenp nmporpammbl: dopMUpOBaHUe yHHKaJbHbIXx Hard- u Soft-komnetenuui nmo pabore c¢ VR/AR-
TEXHOJIOTUSIMHU Yepe3 UCM0JIb30BaHHE KelC-TEXHOJIOT M.

3aja4yy NporpaMmai:

odyvyawiuye:
e 00'bSICHUTh 06a30Bble MOHATUSA cdepbl pa3pabOTKHU NPUIOKEHHUH BUPTyaJbHOHW W JIONOJHEHHOH

peasbHOCTH: K/I04YeBble 0COOEHHOCTU TEXHOJIOTUH M MX pas/iMvyus Mexay coboi, maHopaMHoe $OTO U
BU/I€0, TPEKUHT peasibHbIX 06’ beKTOB, UHTepdelic, NOJUTOHAJbHOE MO/IeJIUPOBaHUE;

e cGOpMUPOBATb HABbIKU BbINOJHEHUS TEXHOJOTMYECKOM LEeNo4Yykd pa3paboTKU NPUIONKEHHUH JJis
MOOMJIBHBIX YCTPOWUCTB H/WJIMU MepPCOHAJbHbIX KOMIBIOTEPOB C MCHOJb30BAaHUEM CIHelUMaJbHbIX
POrpaMMHBIX CpeJ;

e cbopMupoBaTh 6a30Bble HaBbIKM paboThl B NporpaMmax /JJjs pa3pabOTKH NPUJIOKEHUH C
BUPTYa/IbHOM U JI0NIOJIHEHHOM peaslbHOCThIO;

e chopMuUpOBaTh 6a30Bble HABBIKK Pab0OThI B IpOrpaMMax il TPEXMEpPHOIro MO/leJINpPOBaHUS;

e HAYYUTb UCNOJIb30BATh U a/lallTUPOBATh TPEXMEpPHbIE MOJEJH, HaXOAAUECS B OTKPBITOM JIOCTYIIE,
JJISI 3a/1a4 Kekca;

e cbopMupoBaTh 06a30Bble HaBbIKM paboOTbl B MporpaMMmax /i pas3paboTKH rpadpuyecKux
UHTepdeicoB;

e IPDUBUTb HABBIKM MPOEKTHON [JeATeJbHOCTH, B TOM YHUCJE MCIO0Jb30BAaHUE HWHCTPYMEHTOB
IJIAaHUPOBAHMUSI.

P33BHUBAIOIIIHE:




* Ha NPOTS>KEHUHU BCexX 3aHATUN popMupoBaTh 4K-koMneTeH U

(kpuTHYecKoe MbIlJIEHUE, KpeaTUBHOEe MblIllJIEHHe, KOMMYHUKaIUs, Koonlepauus);

e CIIOCOOCTBOBATH PaCLIMPEHHUIO CJIOBAPHOTO 3aMaca;

* CIIOCOOCTBOBATH PAa3BUTHIO MAMATH, BHUMAHHUA, TEXHUYECKOTO MbILIJIEHHUs, U300peTaTe/IbHOCTH;
* CIIOCOOCTBOBATH PAa3BUTHIO AJITOPUTMHUYECKOTO MBILIJIEHUS;

e cr1oco6cTBOBAaTh GOPMUPOBAHUIO UHTEpeCca K TEXHUYECKUM 3HAHUSAM;

e c110CcO6CTBOBATh GOPMUPOBAHUIO YMEHHUA NPAKTUYECKOT0 NIPUMEHEHHUS N10JIyYeHHbIX 3HaHUK;

e cbopMUpOBaTb yMeHHe GOPMYJIMPOBATh, apryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;

e chOpMHUPOBATb YMEHHUE BBICTYNATh yOJMYHO C JOK/IaJaMH, Ipe3eHTaALUAMH U T. IL.

BoCIITaTE/IbHbIE:

* BOCIIMTBIBAThb aKKyPaTHOCTb U AUCLUIIJIMHUPOBAHHOCTD IIPH BBINIOJIHEHUH PabOThI;

e c10co6cTBOBAaTh GOPMUPOBAHUIO MOJOXKUTENbHON MOTHUBALMY K TPY/ZIOBOU J1eATeIbHOCTH;

e crIOCOOCTBOBAaTb (POPMHUPOBAHHUIO OINBITA COBMECTHOTO WU HWHAMBHUJAYAJbHOIO TBOpPYECTBA IIpU
BbINIOJIHEHUH KOMaH/HbIX 33/laHUM;

* BOCIIUTBIBATh TPY/A0JI00ME, yBaXKEHUE K TPYAY;

e GOpMHUpPOBATh YYBCTBO KOJIJIEKTUBU3Ma U B3aKMOIIOMOILY;

e BOCHUTBIBATb YYBCTBO IAaTPUOTU3MA, TPAXKAAHCTBEHHOCTH, TOPAOCTH 3a LOCTHXKEHUS OTe4eCTBEHHON
UT-oTpacu.

IIporHo3upyemMsie pe3ybTaThl U CIOCOGHI UX IPOBEPKMU.

JIMYHOCTHbBIE Pe3YJIbTAThI:
e KpUTHUYECKOE OTHOILIEeHHEe K HHPOpPMaALMH U U30UPATETbHOCTD €€ BOCIIPUSATHS;

e OCMbIC/IEHHE MOTHBOB CBOUX JIEMCTBUH NPU BbINOJHEHUHU 3aJaHUM;

pa3BUTHE JIDOO3HATEJNbHOCTH, COOOPA3UTEJBHOCTH IPU BBINOJHEHWH pPa3HOOOpPaA3HbIX 3aJaHUU
IPOO6JEMHOTO U 3BPUCTUUECKOT0 XapaKTepa;

e pa3sBUTHE BHHMATEJbHOCTH, HACTOHYMBOCTH, I€JIeYCTPEMIEHHOCTH, YMEHMUsI MPeoJ0JeBATh
TPYIHOCTH;

e pa3sBUTHE CAMOCTOSITEIbHOCTH CY>KJ€HUH, HE3aBUCHUMOCTH U HECTAHAaPTHOCTU MbIIIJIEHHUS;

e OCBOEHHE COIMAJIbHBIX HOPM, NPaBUJI NOBeJIeHUs], posied U GOpM COLMATIbHOM >KM3HHU B TPyINax U
COoO00OIIeCcTBax;

e popMUpOBaHHE KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B OOGIIEHUH W COTPYJHUYECTBE C JAPYTUMH
00yYarIMMHUCS.

MeTalnpeaAMETHbIEC PE3V/IbTATHI:

peryJdaTuBHble YHUBEpPCAJIbHbIE yYeOHble JeCTBUA:
e yMeHUe NPUHUMATh U COXPAHATb Y4eOHYI0 33/1a4y;

e yMeHHeE IJIAHUPOBATh [10C/Ie40BaTEbHOCTD LIAroB aJITOPUTMA JJIF JOCTHXKEHHUA LieJIY;
e yMeHUe CTaBUTh LieJb (CO3/laHUe TBOPUYECKOUN pabOoThl), MJIAHUPOBATH JJOCTUXKEHUE ITOU LieJy;

e YMEeHHE OCYLECTBJSATh UTOTOBBIMA U MOIIArOBbIA KOHTPOJIb IO Pe3yJbTaTy;

* CIIOCOGHOCTH aZleKBAaTHO BOCHPUHUMATD OLleHKY HaCTaBHUKA U APYTUX 00y4YalOLUXCS;

e yMeHMe pa3jinvaTh CIocob U pe3y/ibTaT AeNUCTBUS;

e yMeHHe BHOCUTb KOPPEKTHUBHI B JEMCTBUS B CAydae PacX0XKJeHHUs pe3y/ibTaTa pelleHus 3aJa4d Ha
OCHOBeE €é OL|eHKHU U y4€Ta XapaKTepa C/leJIJaHHbIX OLIUOO0K;

e YMeHUE B COTPY/IHUYECTBE CTaBUTh HOBbIE y4eOHbIE 33/]a4H;

* CIIOCOGHOCTH NMPOSIBJATH I03HABATEJbHYI0 HHUIUATUBY B y4€OHOM COTPY/IHUYECTBE;

e yMeHMe OCBauBaTh CIIOCOOLI pellleHUs MPOoOJiIeM TBOPYECKOI0 XapaKTepa B YKU3HEHHBIX CUTyalUsIX;

e YyMeHHEe OleHUBATh NOJyYaKL[UKACA TBOPYECKHH NPOAYKT U COOTHOCUTb €ro C H3Ha4yaJbHbIM
3aMbICJIOM, BBIMOJIHATH 110 HEO6XOJUMOCTH KOPPEKIMU JIM60 NPOAYKTA, TMOO0 3aMbIC/Ia.

IO03HAaBAaTE/JbHbIE VHUBEPCAJIbHBIE VIYEeOHbIE JeVCTBUS:
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yMeHHe OCYLeCTBJIATb IMOUCK HHPOpPMALMM B HHAUBUAYAJbHbIX HHGOPMALMOHHBIX apXUBaX
obyyarouierocs, ”THGOpPMaLMOHHOM cpeJie 06pa30BaTEJbHOTO yYpexAeHus, peAepalbHbIX XPaHUIUIAX
MH$OpPMaLMOHHbIX 00pa30BaTebHbIX PECYPCOB;

e YMeHHe HCIO0JIb30BaThb CpeAcTBa HWHQPOPMALMOHHBIX U KOMMYHMKALMOHHBIX TEXHOJIOTMH /[Js
pellleHMs KOMMYHUKATHBHBIX, I03HABaTeJbHbIX U TBOPYECKHUX 3a/1a4;

* YMeHHe OPMEeHTHUPOBATLCA B pa3HOOOpa3nU CIOCOO0B pellleHUs 3a/ay;

e YMeHHe OCYLIeCTBJATh aHalM3 OOBEKTOB C BblJieJIeHUEeM CYLleCTBEHHbIX W HeCylleCTBEHHbIX
IPHU3HAKOB;

* yMeHHe NPOBOJUTb CPaBHEeHUe, KJ1aCCUPUKALMIO 110 3aJlaHHbIM KPUTEPUSM;

e yMeHMe CTPOUTD JIOTUYECKHE pacCyK/AeHUs B GopMe CBA3U NPOCTHIX CYKAEHUN 006 00’ bEKTE;

e yMeHMe YCTaHaBJIUBATbh aHAJIOTUH, IPUYUHHO-CJIeICTBEHHbIE CBA3Y;

e YyMeHHe MOJeJIUPOBaTh, IPe06pa30BbIBaTh 0O'bEKT U3 YYBCTBEHHON GOPMBI B MO/ieJIb, I/ie Bbl/leJIeHbl
CylleCTBEHHble  XapaKTEPUCTUKU 00beKkTa ([MpOCTpaHCTBEHHO-rpaduyeckas MJU  3HAKOBO-
CUMBOJINY€eCKas);

* YMeHHe CUHTEe3UpOBaTh, COCTABJATD LieJIoe U3 YacTel, B TOM YUCJie CAMOCTOSITe]IbHO JOCTPauBaTh C
BOCIIOJIHEHHEM HeJI0CTAIOINX KOMIIOHEHTOB.

KOMMYHUKaTHUBHbIe VHUBEPCAJIbHbIE YYe6Hble JeHCTBUA:

e yMeHHe apryMeHTHPOBaTb CBOI TOYKY 3peHHsl Ha BbIOOP OCHOBAaHUHM M KpPUTEPHEB NPHU BblJeJeHUU
IPHU3HAKOB, CPABHEHUH U KJIACCUPUKALUU 0OBEKTOB;

e yMeHMe BbICJYLUIMBATh cobeceJHUKA U BECTH UaJIOT;

* CIIOCOOHOCTB NPU3HAaBaTh BO3MOXXHOCTb CYLeCTBOBAHUSA PA3JIMYHBIX TOYEK 3pEHUS U IPABO KAXK/0I0
UMETb CBOIO;

e YMeHMe IJIAHUPOBaTh ydyeOHOEe COTPYAHHUYECTBO C HACTaBHUKOM U JPYTrMMHM OOy4alOLUMHUCS:
onpezensaThb e, QyHKI WU yYaCTHUKOB, CIOCOOBI B3aUMO/JeCTBUS;

yMeHHe OCYLIeCTBJATb MOCTAHOBKY BONPOCOB: MHUIMATUBHOE COTPYAHHUYECTBO B IOUCKE U cOOpe
WHpOpMalLHy;

e YMeHMe paspellaTb KOHQJUKTBI: BbIIBJIeHHe, HJAeHTU(PUKaALUA MNpobJseMbl, MOUCK M OLEeHKa
aJIbTEPHATUBHBIX CIIOCOO0B pa3pelleHUs1 KOHQJIUKTA, IPUHATHE PELIeHUs U ero peaju3alus;

* YMeHHMe C J0CTaTOYHOU MOJIHOTON U TOYHOCTBIO BbIpaXaTb CBOM MBIC/IM B COOTBETCTBUH C 3aJa4aMH
Y YCJIOBHUSIMM KOMMYHUKAL U Y;

* BJIaJleHHe MOHOJIOTUYECKON U Ua/I0OTUYeCcKOor popMaMu peyHu.

npeAMeTHbIe pe3y/IbTaThl:
B pe3yJIbTaTe 0CBOEHUsI MPOrpaMMbl 00yYaroliecs JOJKHbI 3HATh:

* KJIIOUEBbIe 0COOEHHOCTH TEXHOJIOTMH BUPTYaIbHOM U JIOTIOJIHEHHOW PeabHOCTH;

* IPUHIUIIBI pA6OTHI MPUJIOKEHUH C BUPTYAJbHOH U JJONOJTHEHHOUN pPeasibHOCTHIO;

e MepedyeHb COBPEMEHHBIX YCTPOWCTB, HCIOJb3yeMbIX [Jis pPAGOThl C TEXHOJOTUSIMH, MU HX
npeJHa3HavYeHUE;

e OCHOBHOH QYHKI[MOHAJI IPOTPaMM JJIs1 TPEXMEPHOT0 MO/IeJINPOBAHMUS;

e IPUHIHUIIBI U CIIOCOGHI Pa3paboTKU NPHUJIOKEHUH C BUPTYaJbHOU U JIONIOJIHEHHOU PeasbHOCThIO;

e OCHOBHOW (YHKIMOHAJ] NPOTPAMMHBIX CpeJ AJs pa3pabOTKH MNPUJIOKEHUH C BUPTyaJbHOU U
JIOTIOJIHEHHOU peasbHOCThIO;

e 0c0OEHHOCTH pa3paboTKU rpadpruyecKUx UHTepPencoB.

YMETb:
¢ HACTpPAWBATDb U 3adllyCKATb IIJIEM BHpTyaHbHOP’I P€aJTbHOCTH,

e yCTAHABJMBATb U TECTUPOBATh NPUJIOKEHHS BUPTYaJbHOU peasbHOCTY;

* CaMOCTOSITE/JIbHO COOMPATh OYKU BUPTYaJIbHOU peasibHOCTY;

e popMysIMpoOBaTh 33/1a4y Ha MPOEKTHPOBAHUE UCXO/IS1 U3 BbISIBJIEHHON MPOO6JIEMbI;

yMeTb M10J1b30BaThCsl pa3JIMYHbIMU METOJAMU FreHepaluu Ujieu;

 BbINOJIHATh MPUMUTHBHBIE ONlepaliMy B IpOrpaMMax JJjsi TPEXMEePHOT0 MO eJIUPOBaHUS;



* BBINOJIHATH NPUMHUTHUBHBIE ONEpalMd B INPOTPaMMHBIX Cpejax [Jisd pa3spabOTKH NPHUJIOKEHUH C
BUPTYaJbHOU U [ONOJTHEHHOU peaIbHOCTBIO;

e KOMIIMJIMPOBATh NPUJIOKEHHUE [J1 MOOUJBbHBIX YCTPOHUCTB WJM INEepPCOHAJbHBIX KOMIBIOTEPOB U
pasMelaTh ero A/ CKaYMBaHUA I0J1b30BaTe/IAMU;

e paspabaTrbiBaTb rpadpudeckuii untepdeiic (UX/UI);

e paspabaTbIBaThb BCe HEOOX04UMble rpadpuyecKre U BUJeoMaTeprassbl i Ipe3eHTal U1 IPOEeKTa;

* Npe/CTABJIATb CBOM IPOEKT.

BJIAJETh:
* OCHOBHOM TEPMHHOJIOTHEN B 06/1aCTU TEXHOJOTUM BUPTYaJbHOU U JONIOJIHEHHOUN pealbHOCTH;

e 0a30BBIMU HaBbIKaMU TPEXMEPHOTO MOJIEJIUPOBAHUS;

6a30BbIMH HaBbIKaMH Pa3paboOTKHU NPUJIOKEHUN C BUPTYaJIbHOM U I0NIOJIHEHHON PeasbHOCTH;

e 3HAaHUSAMHU [0 NpPUHLHMNAM paboOTbl U OCOGEHHOCTSM YCTPOMCTB BHUPTYaJbHOHM M [IONOJIHEHHOU
peasbHOCTH.

dopmbl N0ABEAeHNS UTOTOB peain3alluy 00111e06pa30BaTEe/IbHOM NPOrPAMMBIL.

[loaBeieHME UTOTOB peasiM3yeTcs B paMKax 3alllUThl pe3y/bTaTOB BbinoJiHeHUs Keiica 1 v Kelica 2.

dopmbl JeMOHCTPALUY Pe3YJIbTaTOB 06yYEeHHUs.
[IpencraBieHne pe3ysbTaTOB 00pa30BaTeJbHOW JesATEJbHOCTH TMNpPOUAET B <¢dopMe MNyoOJUYHOU
Npe3eHTAlUM pelleHUMd KEeHWCOB KOMaHJaMU M MOCJAEeAYHUUX OTBETOB BBICTYMAIOL[UX HAa BOMPOCHI

HaCTaBHUKaA U JPYTrUX KOMaHA.

®opMBbI AMArHOCTUKU PE3YJILTATOB 0O6YYEHUS.

Beceaa, TeCTUPOBaHHE, OIIPOC.

Coze p2KaHHW € IIPpOrpaMmMbl Kvpca.

[IlporpaMma nmnpeanoJsiaraeT TMOCTENEHHOe paculMpeHWe 3HaHUM W UX YIrJy6JieHHe, a TakKxke
npuobpeTeHue yMeHUH B 06J1aCTH MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U U3rOTOBJIEHHS TBOPYECKOIO
IPOAYKTA.

B ocHOBe 06pa3oBaTeIbHOTO MpoLecca JIeXKUT NPOeKTHBIN nogxo/. OcHoBHas ¢opMa NoAauu TEOPUU —
MHTEpPAaKTUBHbBIE JIEKI[MU U MOIIAroBble MacTep-kJjaccel B rpynnax Ao 10-15 yesoBek. [IpakTuyeckue
3a/JaHUs MJIAHUPYETCS BBINOJJIHATh KaK MHJUBU/IYAJbHO U B MMapaX, TaK U B MaJIbIX TPyNnax. 3aHATHUS
NpoBOAATCA B BHUJe 6eceJ, CeMUHApOB, JIEKUUH: JJ HAIJISIJHOCTU I[0JlaBaeMoro MaTepuaJa
MCIO0JIb3YETCS PA3IMYHbIA MyJIbTUMeAUHHBIN MaTepual — Mpe3eHTalNH, BUIe0POJIMKH, TPUI0KEHUS

np.



2. TemaTHyecKkoe IJIaHUpPOBaHUeE.

Ne Pa3gesibl nporpaMMsl y4eGHOI0 Kypca Bcero yacos
1 | Keiic 1. [IpoekTupyem ujeaibHoe VR-ycTpoicTBO 52
1.1 | 3nakoMcTBO. TexHMKa 6e3onacHOCTU. BBogHoe 3aHATHE («Co3/1aBall MUpPBI») 2
1.2 | BBeJieHME B TEXHOJIOTUU BUPTYaJbHOW U JONIOJIHEHHOW peaslbHOCTH 2
1.3 | 3HakoMcTBO ¢ VR-TeXHOJIOTUSIMU HA UHTEPAKTUBHOW BBOJHOM JIEKIUU 2
1.4 | TecTupoBaHHe YCTPOMCTBA, YyCTAaHOBKA NPUJI0KEHUH, aHAJIU3 IPUHLUIIOB 2
paboThl, BbISIBJIEHHUE KI0Y€EBbIX XapaKTEPUCTUK
1.5 | BoigBJIeHHe NPUHLMIIOB PaboTHI IJIEMAa BUPTYaJlbHOW peaJibHOCTH, IOUCK, 2
aHaJIM3 U CTPYKTYpUpOBaHue nHPopManuu o Apyrux VR-ycTporicTBax
1.6 | Boibop MaTepuasia U KOHCTPYKLHH /11 COOCTBEHHOW rapHUTYPBHI, IOATOTOBKA K 2
cO0pKe yCTpOHCTBa
1.7 | Coopka cO6GCTBEHHOU rapHUTYPBI, Bblpe3aHUe HeOOX0JUMBIX JleTajlel 2
1.8 | Cbopka cOGCTBEHHOU rapHUTYPHI, BbIpe3aHue HEOOXOJUMBbIX JeTaled, AU3alH 2
yCTPOMCTBA
1.9 | TectupoBaHuUe U AO0PabOTKa NPOTOTUNA 2
1.10 | PaboTa c KapTO¥ M0JIb30BATEJLCKOI0 ONbITA: BbISIBJIEHUE MTP006JIEM, C KOTOPBIMH 2
MOXKHO CTOJIKHYTbCSI IPU KMcnoib3oBaHUU VR. ®okycrupoBKa Ha 0JHOU U3 HUX
1.11 | AHasiu3 ¥ OlleHKa CyLeCTBYIOIIMX pelleHu npobaeMbl. UHporpaduka no 2
pelleHUsIM
1.12 | F'eHepanus uaeu A pelieHUs1 3TUX Mpob6sieM. OnrMcaHMe HeCKOJIbKUX UJIEH, 4
3KCIpecc-3CKU3bl. MUHU-TIpe3eHTAlUU H/JIeN U BbIOOD JIYYIIMX B MIPOPABOTKY
1.13 | U3y4yeHUe NOHATHUA «IIEPCIEKTHUBA», OKPY>KHOCTH B NePCIEKTUBE, LITPUXOBKH, 2
CBETOTEHH, NaJlal0lel TEHU
1.14 | U3yyeHue CBETOTEHU U Najjalollell TeHU Ha npuMepe ¢uryp. [loctpoeHue 4
6bICTPOTrO 3cKKU3a QUTYpHI B IEPCIEKTUBE, epeAaya 00’bEMa C IOMOLLbIO
KapaHJaua. TeXxHuKa puCOBaHUs MapKepaMu
1.15 | OcBoeHue HaBbIKOB pab6oThl B [10 //1s1 TpExMepHOTro MPOeKTUPOBaHUsA (Ha BIOOD 4
- Rhinoceros 3D, Autodesk Fusion 360)
1.16 | 3D-moeniMpoBaHKe pa3pabaTbIBAEMOTr0 YCTPONUCTBA 4
1.17 | ®oTopeanuctruuHas Budyanusanus 3D-monenu. Pensiep (KeyShot, Autodesk 4
Vred)
1.18 | loaroToBKa rpadpuvecKUX MaTepHUaJIOB JJis Mpe3eHTaluu npoekTa (poTo, BU€O, 4
uHporpaduka). OcBoeHHEe HABBIKOB BEPCTKHU Mpe3eHTaLuU
1.19 | lIpeacraByieHMe IPOEKTOB Nepes APYTUMMU obydawmumucs. [lyoinuHas 4
npe3eHTalUs U 3allUTa IPOEKTOB
2 | Keiic 2. Pa3pa6aTbiBaeM VR/AR-npuioKeHus 50
2.1 | BBogHada WHTepaKTUBHAadA JIeKLUS 10 TEXHOJIOTUAM JOIIOJTHEHHON U CMEelIaHHOH 2
peaJIbHOCTHU
2.2 | TectupoBaHue cymecTByOLNX AR-IpuIoKeHUH, ollpe/ieieHre IPUHIAIIOB 2
paboThl TEXHOJIOTUHU
2.3 | BeigBneHHe TPO6IEMHON CUTYal My, B KOTOpPO# nmomorJio 661 VR/AR- 2
NPUJIOXKEHUE, UCN0JIb3YSI METO/I IM3aH-MbILJIEHUS
2.4 | AHanu3 ¥ Ol|eHKa CYILeCTBYIOLUX pelieHu npo6JsieMbl. ['eHepanus 4
cob6CcTBEHHBIX Uzed. Pa3paboTKa clieHapusi NpUJI0KeHHUs
2.5 | PaspaboTka ciieHapusi NIPUJIOXKEHUS: MEXaHUKA B3aUMO/ el CTBUS, QyHKIIMOHAJI, 4
NpUMepHbIX BU/J| MHTepdelica
2.6 | MUHU-TIpe3eHTallMU UJel U UX A0paboTKa Mo 06paTHOU CBSI3U 2
2.7 | llocnenoBaTesibHOE U3yYeHUE BO3MOXKHOCTEN cpe/ibl padpaboTku VR/AR- 2

NPUJI0KEHU




2.8 | PazpaboTka VR/AR-npui0keHUs B COOTBETCTBHUHU CO ClIEHApUEM 8
2.9 | Coop 06paTHOU CBA3U OT NOTEHLUAJIbHBIX [10J1b30BaTeJIed NPUJIOKEHUSA 4
2.10 | lopaboTKa NpUJOKEHHUS], yIUThIBAasi 00PAaTHYIO CBSI3b M0JIb30BaTeEJIs 4
2.11 | BoisiBieHMe KJII0YeBbIX TpeboBaHUM K pa3paboTke GUI - rpadpuveckux 4
MHTepdEeNCOB NPUI0KEHUHN
2.12 | Pa3paboTka uHTepdeiica NpuioKeHus — IM3akHa U CTPYKTYpPhl 4
2.13 | lloarotoBka rpadpuecKkux MaTepUaJIoB [Jisl pe3eHTaluu npoekrta ($poTo, BUJe€o, 4
nHporpaduka). OcBoeHHe HaBBIKOB BEPCTKHU NIpe3eHTaALUuHU
2.14 | llpexcTaBieHe NPOEKTOB Niepe], APYTrUMHU obydaromumucs. [ly6indHas 4
npe3eHTal|s U 3a1UTa IPOEKTOB
Bcero yacos 102
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Coaep>kaHHe TeM NPOrpaMMbl.

Keiic 1. [IpoexkTupyem ugeasbHoe VR-yCTpoOCTBO.

B pamkax nepBoro Kelca 06y4yaroupecs UCCAeAYIOT CYLeCTBYOLHE MO/ EY YCTPOUCTB BUPTYaIbHOU
peasibHOCTH, BBIABJISIOT K/IIOUeBble NapaMeTphl, a 3aTeM BBINOJHAIT NPOEKTHYIO 3aJja4y—
KOHCTPYUPYIOT cobcTBeHHOE VR-ycTpoiicTBo. O6y4atomyecs uccaeayroT VR-KOHTpoJiepsbl U
0060611alI0T BO3MOXKHbI€ IPUHLUIIbI YIIPaBJI€HUS CUCTEMaMHU BUPTYaJlbHOU pea/bHOCTU. CpPaBHUBAIOT
pas/IM4yHble TUIIbI yIPaBJeHUS U [,eJaloT BbIBOJABI O TOM, YTO HEOOXOAMMO /il «0OMaHa» Mo3ra U
HoTpyxeHus B Apyroi mup. O6yyarouiyuecss cMOryT cobpaTh COOCTBEHHYIO MoJiesib VR-rapHUTYpHI,
CIIPOEKTUPOBATh, CMOJIEJINPOBATh, Bhlpe3aTh/pacneyaTaTb Ha 3D-npuHTepe HyKHbIe 3JIEMEHTH], a
3aTeM NPOTECTUPOBATh CAMOCTOATENBHO pa3paboTaHHOE YCTPOUCTBO.

Keiic 2. Pazpa6aTsiBaeM VR/AR-nipujio:xeHus.

[locsie opMHUpoBaHUsA OCHOBHBIX NIOHATUN BUPTYaJbHOM PeaibHOCTH, N10JIy4YeHHUSI HAaBbIKOB pabOThI €
VR-060pys0BaHMEM B [IepBOM Kelce, 0byJarouiiecs nepexoiaT K paCCMOTPEHUI0 IOHATHI
JIONIOJIHEHHOM U CMelllaHHOW peasIbHOCTH, pa3bUpar0T UX OCHOBHbBIE OTJIMYUSA OT BUPTYaJIbHOM.
Co3paroT coocTBeHHOE AR-nipusioxkeHue (augmented reality — gonosiHeHHas peaJibHOCTB),
oTpabaTbiBasi HABbIKK PabOThI C HEOOXOAMMBIM B Jla/IbHEHIIeM MPOrPpaMMHbIM 0OecrieyeHHeM, HaBbIKU
JU3aUH-IPOEKTUPOBAHUSA U JU3aUH-aHAJIUTUKH.

Obyuarouyecs Hay4aTcs paboTaThb C KpyMHEUIIMMU PENO3UTOPUSMHU OeCNIaTHBIX TPEXMEPHBIX
Mo/ieJield, CMOTYT MUHUMAaJIbHO aZlallTUPOBATh MO/eJIU, UMelolecs: B CBOOOJHOM 0CTYIIE, IO, CBOU
Hyk/bl. HaurHaeTcs 3HAaKOMCTBO €O CTPYKTypoM MHTepdeiica nporpamMmMel s 3D-MozennpoBanusd (1o
yCMOTpeHHUI0 HacTaBHUKA — 3ds Max, Blender 3D, Maya), o0cHOBHbIMU KOMaHJaMu. BBOAATCA NOHATUA
«IOJINTOHAJIbHOCTb» U «TEKCTYpa».

KaﬂpOBBIe yCI0BUA peda/IM3alAA ITPOTrpaMMBbI.

TpeboBaHMs K KaJIPOBBLIM pecypcam:

* YKOMIJIEKTOBAHHOCTh 06pa30BaTe/JIbHOT0 yYPEXKAEeHHs NeJJaroruyeCKUMH, PYKOBOASAIUMHU U HHBIMU
paboTHUKAMU;

e YpOBEeHb KBaIMPpUKAIIUU MTeJarOTUYECKUX, PYKOBOAAIINX U UHBIX PA60THUKOB 00pa30BaTE/IbHOTO
y4YpexJeHusd;

L4 HereprBHOCTb l'IpO(l)eCCI/IOHaJIbHOFO paBBI/ITI/IH negarorudyeCcKkux U pyKOBOAHH.(I/IX pa6OTHI/IKOB
06pa30BaTeIbHOTO YYPEXKAEHUS, PEAU3YIOIIEro OCHOBHYI0 06pa30BaTeIbHYIO IPOrpaMMy.

KoMmneTeHIIMU ejaroruyeckoro paboTHUKA, peaM3y0LIero OCHOBHYI0 06pa30BaTe/IbHYIO NPOrPaMMY:
e 06ecnevynBaTh YCIAOBUS JJIs1 YCIENTHOMN e TeIbHOCTH, TO3UTUBHON MOTUBAIMH, A TAKXKe
CaMOMOTHUBHUPOBAHUS 00y4YarOIIUXCS;

* OCYUIECTBJISTb CAMOCTOSITE/IbHBINA MOXCK U aHAJIN3 UHPOPMALMU C TOMOIIbI0 COBPEMEHHBIX
MHGOPMaIMOHHO-TOUCKOBbBIX TEXHOJIOTUH;

* BJIaJIeHHE UHCTPYMEHTAMHU NPOEKTHOM JlesITeJIbHOCTH;

e yMeHHe OPTaHU30BbIBATH U CONMPOBOXKAATh Y4€OHO-UCCIeJ0BATENbCKYIO0 U TPOEKTHYIO 1eTeIbHOCTh
00y4aroUIMUXCS;

e YMeHHEe UHTEePIPETUPOBATh Pe3YJIbTAThI JJOCTHKEHUN 00y4aIOIUXCS;

e 6a30Bble HAaBbIKU PaboThl B IporpamMMax Jiisi TpéxMmepHoro MozearpoBaHus (3ds Max, Blender 3D,
Maya u 2p.);

e 0a30Bble HAaBbIKM PaboOThl B IPOrPaMMHBIX Cpe/iaX M0 pa3paboTKe NPUI0KEHUUN C BUPTYaJbHOU U
JlonosiHeHHOU peanbHOCThIO (Unity3D, Unreal Engine u ap.).
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MaTepI/IaJIbHO-TEXHI/I‘IeCKI/Ie yCia0BHUA pea/In3allMHA MIPOrpaMMBlI.

AnnapaTHoe U TeXHUYECKOe obecrnieyeHue:

e pabouee MeCTO 0Oy4arOLIEroCs:

HOYTOYK: MPOU3BOJUTENBHOCTD Mporeccopa (no tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He meHee 2000 eguHUL; 06'bEM ONlePaTUBHOM NaMSTU: He MeHee 4
['6; 06béM HakonuTessa SSD/eMMC: He meHee 128 I'6 (M/1M COOTBETCTBYIOLUH 110 XapaKTePUCTUKAM
IepCOHAJIbHBIK KOMIBIOTEP C MOHUTOPOM, KJIaBUATYPOU U KOJIOHKAMHU );

MBbIIlb.

e paboyee MeCTO HaCTaBHHUKa:

HoyTOYK: npoueccop Intel Core i5-4590/AMD FX 8350 — aHasiorn4yHasi ujiu 60Jiee HOBasi MO/IeJb,
rpa¢udeckuid npoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 — anasiornuyHas ujiu 6oJee
HOBasi Mo/ieJib, 00'bEM ONepaTUBHOM MaMAaTHU: He MeHee 4 ['6, BuaeoBbixoa HDMI 1.4, DisplayPort 1.2
WJIU 6oJiee HOBasl MoJiesib (UJIM COOTBETCTBYIOLUH M0 XapaKTepUCTUKAM [TepCOHaIbHbIN KOMIBIOTEP C
MOHUTOPOM, KJIaBUATyPOH U KOJIOHKaMU);

msieM BUpTyasibHOU peasibHOCTH HTC Vive uau Vive Pro Full Kit — 1 w,;

JIMYHbIE MOOUJIbHbIE YCTPOKUCTBA 00y4YarOLUXCS /U1 HACTaBHUKA C ONlepaljMOHHON CUCTEMOM
Android;

npe3eHTalMOHHOE 000py/l0BaHHE C BO3MOKHOCTBIO MOJK/II0YEHUS K KOMIIbIOTEPY — 1 KOMIJIEKT;
bMnyapT ¢ KOMIJIEKTOM JIMCTOB/MapKepHasi 0CKa, COOTBETCTBYIOIMN HAO0p NMCbMEHHbIX
npuHaAJexxHocted — 1 mT,;

eauHasa cetb Wi-Fi.

IIporpaMMHOe oGecnieyeHue:

e oducHOe nporpaMMHoe obecrnedyeHue;

e IporpaMMHoOe obeclieyeHue /J1s1 TPEXMEPHOT0 MO/IeJIMPOBaHUS

(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);

e [IporpaMMHas cpeja [/l pa3paboTKU NPUI0KEHUH € BUPTYaJbHOMN U JJONIOJTHEHHOUN peaslbHOCThIO
(Unity 3D/Unreal Engine);

e rpaduyeckril pelaKTop Ha BbIOGOP HACTaBHUKA.

PacxoaHble MmaTepuaibl:

e Oymara A4 a1 pyUcOBaHUA U pacne4yaTku — MUHUMYM 1 ynakoBka 200 JiMcTOB;
e Oymara A3 /11 pUCOBaHUA — MUHHUMYM 110 3 JIMCTa HA OJAHOTO 00y4alo1erocs;
e HabOp NPOCTBIX KapaH/Jallel — [0 KOJIMYeCTBY 00y4aroUiuxcs;

e HabOp YEPHBIX LIAPUKOBbLIX py4YeK — M0 KOJUYECTBY 00y4YarIIUXCs;

e xjen [IBA — 2 ut,;

* KJIel-KapaHall — [0 KOJIMYeCTBY 00y4atoUXCS;

* CKOTY NPO3payHblii/MaTOBbIA — 2 1UT.;

* CKOTY /JByCTOPOHHUH — 2 IIT.;

e KapTOH/roppokapToH A1 MakeTupoBaHUus — 1200*800 MM, 10 0JHOMY JIMCTY Ha ABYX
o0yJarouimuxcs;

* HOXX MaKeTHbIM — M0 KOJIMYECTBY 00y4al0IIUXCS;

e JIe3BUA A4 HOXKa CMeHHble 18 MM — 2 IIT,;

* HOXXHMIbI — I10 KOJIMYECTBY 00y4alOLUXCH;

* KOBPMK [JIsl p€3KH KapTOHa — M0 KOJINYeCTBY 00y4aroLHXCS;

e JINH3bI 25 MM WM 34 MM — KOMIIJIEKT, 110 KOJIMYECTBY 00y4aOLUXCH;

e sonosiHUTEJIbHO — PLA-m1actuk 1,75 REC HecKoJIbKUX 11BETOB.
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l'lepequb PEKOMEHAYEMBIX HCTOYHHUKOB.

1. Appuan llloneccu. Kak cTtaTh Au3aiiHepoM, He IpoAaB Aylly AbsBosy / [luTep.

2. Xanna Jluatka, Tum Orunsu. [lyman kak ausarHep. /luzaliH-MblllJIeHUe [Jis MeHeAKepoB / MaHH,
MBaHoB u Pepbep.

3. Maiika xxanaa. Coxxru cBoé noptdosino! To, UeMy He y4yaT B iM3aHepCKUX mKoJax / [lutep.

4. ®un Knusep. YeMmy Bac He Hay4aT B Au3aiH-1ukoJse / Punoa 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/UCOzx6PAOtgem]l1Ypd_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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