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I. ITosicHuTeIbHAA 3aNIUCKA

AKTYaJIbHOCTh: BUPTYyajbHas U JOMOJHEHHAs PeaIbHOCTH — OCOOBIE TEXHOJOTHYECKHE
HAIpPaBJICHUS, TECHO CBSI3aHHBIE C JIPYITMMH. DTH TEXHOJIOTMU BKJIOYEHBI B CIIMCOK KIIFOUEBBIX
Y OKa3bIBAIOT CYIIECTBEHHOE BJIMSHUE HA Pa3BUTHE PBIHKOB. lIpakTudecku Ui Kakaou
NEPCIEeKTUBHON TO3WIMKU OyAyllero KpaiHe TmMoJje3Hbl OyAayT 3HaHus wu3 obmactu 3D-
MO/ICJINPOBAHUsA, OCHOB MPOrPaMMHPOBAHHUSI, KOMIIBIOTEPHOTO 3PEHUS U T. II.

CormacHoO  MHOTOYHCICHHBIM  ucclefoBaHusM,  VR/AR-pbIHOK  pa3BuBaeTcs
10 SKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIMMbI KOMIIETEHTHBIE CIIEL[UAJINCTHI.

B xome mpakTH4eckMX 3aHATUNA MO MpPOTrpaMMme BBOJHOTO MOJIYJs OOydarouuecs
[O3HAKOMSATCA C BHUPTYaJIbHOW, JOINOJIHEHHOW M CMEIIAHHOM pPEaJbHOCTIMHU, MOUMYT HX
O0COOEHHOCTH M BO3MOYHOCTH, BBISBSIT BO3MOXHBIE CIIOCOOBI IPUMEHEHUS, a TAK)Ke ONMPEIeIIAT
HauOosee MHTEpECHbIE HaNpaBleHUs JUIs JaJbHEWIIero yriayOneHus, mapajuieIbHO pa3BUBas
HABBIKM  JM3alH-MBIIUICHUS, JAW3aiiH-aHanuW3a W CIOCOOHOCTh  CcO37aBaTh HOBOE U
BOCTpPEeOOBAHHOE.

CuHeprus METOJOB M TEXHOJOTHH, HCHONB3yeMbIX B HampaBieHun «Pa3paboTka
MPUWIOKEHUW BUPTYAIBHOM W JIOTIOJHEHHOW pPEaTbHOCTH», JACT OO0Yy4YaroImeMyCs YHUKAIbHBIC
MeTanpeIMEeTHbIe KOMIETEHIIMH, KOTOpble OyAyT ToJie3HBI B cdepe NpOEKTUPOBAHUSA,
MOJICIUPOBAHUS 0OBEKTOB U MPOIIECCOB, PA3pabOTKU MPHIIOKEHUH U Ap.

[IporpamMma maér HEOOXOAWMBIE KOMIIETEHIIMU JUIS JATbHEWIEro yriayoa&éHHOTro
OCBOCHHS TU3aMHEPCKUX HABBIKOB U METOJMK MPOCKTUPOBaHUSA. OCHOBHBIMH HAIIPABICHUSIMH B
W3YYEHUN TEXHOJIOTMI BUPTYAJIbHON M JIONOJHEHHOW PEalbHOCTH, C KOTOPBIMH MO3HAKOMSATCS
oOydaroruecss B paMKax MOAYJsI, CTAaHYT HadajdbHbIC 3HAHUS O pa3pabOTKe MPHUIOKECHUU st
pPa3NIMYHBIX ~ YCTPOWCTB, OCHOBBI ~KOMIIBIOTEPHOIO 3peHHUsi, ©0a3oBble moHATHA 3D-

MOJICIIUPOBAHMSL.



Uepes 3HAKOMCTBO C TEXHOJIOTHSIMU CO3/aHUS COOCTBEHHBIX YCTPOMCTB U Pa3pabOTKU
OpuIokKeHnH OyayT pa3BUBAaThCS — MCCIEOBATEIbCKUE, WHXKEGHEPHbIE U IMPOEKTHBIE
KOMITETEHIIHH.

OcBoeHME ATUX TEXHOJOTHI MOJpa3yMeBaeT MoJyuyeHue psiia 0a30BBIX KOMIETECHIIUMH,
BJIa/ICHHE KOTOPHIMH KPUTHYECKH HEOOXOAUMO JHOOOMY CHEIHATUCTY HA KOHKYPEHTHOM PhIHKE
tpyna B STEAM-nipodeccusix.

Heabnporpammel: GopMupoBaHue yHUKaIbHBIX Hard- u Soft-komnereniuii mo padore
¢ VR/AR-TexHoJIOTHsMU Yepe3 UCIOIb30BaHUE KEHC-TEXHOIOTHA.

3ajaum nporpamMMmbI:

Obyuarowue:

— 00bACHUTH 0a30Bble MOHATHA cdepsl pa3padOTKU TNPHIOKEHUH BUPTYyaJlbHOU U
JIOTIOJTHEHHOM PEaIbHOCTH: KITFOUEBBIE OCOOCHHOCTH TEXHOJIOTHM U MX PazIudus MEXIY
co0oif, maHnopamHoe (OTO U BHJIEO, TPEKUHT pealbHBIX OOBEKTOB, HHTepdeiic,
MOJIMTOHATIBHOE MOJICITMPOBAHUE;

— chopMupoBaTh HaBBIKA  BBITIOJHEHUS TEXHOJOTHYECKOW IEMOYKHA  Pa3padOTKH
NPUIOKEHUH i MOOWIBHBIX YCTPOMCTB W/WIM TEPCOHATIBHBIX KOMIIBIOTEPOB C
HCIOJIb30BaHUEM CIEIMANBHBIX IPOrPAMMHBIX Cpel;

— copmupoBaTh 6a30BbIe HABBIKK PabOTHI B MporpaMMax Ui pa3paboTKH MPUIIOKEHUH C
BUPTYAJILHOW U JOTIOJTHEHHOM PEaJbHOCTBIO;

— chopmupoBaTh 0a30Bble HaBBIKM pabOTBl B MporpamMmax i TpPEXMEPHOTO
MOJICTUPOBAHMS;

— HayYuTh HCIOJB30BATh W QJANTHPOBATh TPEXMEPHBIE MOJENN, HaXOAAIIHecs B
OTKPBITOM JOCTYTIE, IJIA 3a]a4 Keiica;

— chopmupoBaTh 6a30Bble HABBIKM PabOTHI B IMporpaMMax sl pa3paboTKu rpaduueckux
UHTEpdEicoB;

— TIPUBUTH HABBIKU MPOECKTHOM EATEILHOCTH, B TOM YHCIIEC UCTIOIh30BAHNE HHCTPYMEHTOB

IJIaHUPOBAHUA.

Paszsusarowue:

— Ha TMpOTSHKEHUM Bcex 3aHsATHi ¢dopMupoBath 4K-kommereHiun (KpUTHUECKOE
MBIIIEHHE, KPEaTUBHOE MBIIIUIEHHE, KOMMYHHUKAIIHS, KOOeparus);

— CIocoOCTBOBATh PACHIMPEHHIO CIOBAPHOIO 3amaca;

— CcmocoOCTBOBaTh  Pa3BUTHUIO  NaMATH, BHUMAaHMS, TEXHHUYECKOTO  MBIIICHUS,
M300pETaTeIbHOCTH;

— crocoOcTBOBaTh PA3BUTHUIO aJITOPUTMHUYCCKOT'O MBIIIJICHUSA



Croco0CTBOBATh (POPMUPOBAHUIO HHTEPECA K TEXHUUECKUM 3HAHUSIM;

croco0cTBOBaTh (HOPMHUPOBAHUIO YMEHHS TMPAKTUYECKOTO MPUMEHEHHS TOTYYCHHBIX
3HAHUI;

chopmupoBath yMeHHE (POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBaTh CBOE MHCHHUE;

C(l)OpMHpOBaTB YMCHHC BBICTYIIATh HY6J'II/ILIHO C IOKJIagaMH, IMpE3CHTAllUAMUA U T. II.

Bocnumamenvhuie:.

BOCTIMTHIBATh aKKYPATHOCTh M TUCITUTUIMHUPOBAHHOCTb IPHU BBIMTOJIHECHUN PAOOTHI;
crocobcTBoBaTh  ()OPMHUPOBAHHUIO  TOJOXKUTEIBHONH  MOTHMBallMM K  TPYAOBOI
JIeSATEIbHOCTH;

Croco0CTBOBaTh (POPMHUPOBAHUIO OMBITA COBMECTHOTO M MHIWBHIYAJILHOTO TBOPYECTBA
P BBIMOJHEHWN KOMAH/IHBIX 3a/IaHH;

BOCIHUTHIBATH TPYAOIIOOHE, yBaXKEHUE K TPYAY;

dbopMUpOBaTH YYBCTBO KOJIJIEKTUBU3MA U B3aMMOIIOMOIIIH;

BOCITUTBHIBATh YYBCTBO MMAaTPUOTH3MA, T'PAKIaHCTBEHHOCTU, TOPJIOCTH 3a JOCTHUKECHUS

oreyecTBeHHOM U T-oTpacnu.

IIporuo3upyemsbie pe3yJbTaThl H CIIOCOOBI HX TPOBEPKH

JIMYHOCTHBIE pe3yJbTaThbl:

KPUTHYECKOE OTHOIICHNE K HH(POPMAIUK U N30UPATEIbHOCTh €€ BOCIPUSATHS;
OCMBICIIEHHE MOTUBOB CBOUX JACHCTBUM IIPU BBINIOJIHEHUU 3aJaHUM;

pa3BUTHE JTH0003HATEIBLHOCTH, COOOPA3UTEIBLHOCTH IPH BBIIOJIHEHUH Pa3HOOOpa3HBIX
3aJaHui IPOOJIEMHOTO U IBPUCTHUECKOTO XapaKTepa;

pa3BUTHE  BHHMMATEIBHOCTH,  HAaCTOMYMBOCTH,  LEICYCTPEMIIEHHOCTH,  YMEHHS
[IPEOI0JIEBATh TPYAHOCTH;

pa3BUTHE CAMOCTOSITEIBHOCTH  CYXKICHMM, HE3aBUCUMOCTH M  HECTaHJApPTHOCTH
MBIIJICHNUS;

OCBOEHHUE COLIMAJIbHBIX HOPM, MPaBWJI MOBEACHUS, pojel U GpopM conuanbHON KU3HU B
rpymnmnax U cooOlIecTBax;

¢dopMHpOBaHHE KOMMYHHMKATHBHOM KOMIETEHTHOCTH B OOIIEHHWU M COTPYIHHYECTBE C

JIPpYTUMHU 00Yy4arOIUMUCS.

MeTanpeameTHbie pe3yJabTaThbl:

Pezynamusnule yHusepcaibvivie V'-t€6Hbl€ oeticmeusi.

yMEHHUE IPUHUMATh M COXPAHATh YUeOHYIO 3a1auy;

YMCHUE IIJIAHUPOBATD MOCJIICA0OBATCIIBHOCTS HIAroB aJilrOpUTMa JJIs1 JOCTHXKCHUS LCIIN,



— yMEHHE CTaBUTH IIeJb (CO37aHUE TBOPUYECKOW pabOThl), MNIAHUPOBATH JOCTH)KCHHUE 3TOU
1!,

— yMEHHE OCYILIECTBIIATh UTOTOBBIN U IOIIATOBBIM KOHTPOJIb 110 PE3YJILTATY;

— CHOCOOHOCTH a/IeKBaTHO BOCIPUHUMATH OLIEHKY HACTaBHHMKA U JPYTHX 00yUYaIOLIUXCs;

— yYMEHHE pa3iIuyaTh croco0 U pe3ynbTar ACHCTBUS,

— yMEHHUE BHOCUTb KOPPEKTUBBI B JECHCTBUS B CIIy4ac PAaCXOKJICHUs pe3yibTaTa pelleHUs
3a/1a4yl Ha OCHOBE €€ OIEHKH U y4€Ta XapakTepa CICTaHHBIX OMIHOO0K;

— yYMEHHE B COTPYJHUYECTBE CTABUTh HOBbIC YUeOHbIC 3a/1a4H;

— CHOCOOHOCTH MPOSIBJIATH M03HABATEIbHYIO HHUIIUATUBY B yU€OHOM COTPYIHUYECTBE;

— yYMEHHE OCBamBaTh CIIOCOOBI pEHICHHS MPOOJIEM TBOPUECKOTO XapaKTepa B JKU3HCHHBIX
CUTyalusIX;

— YMEHHE OIICHMBaTh MONYYAIOUIUICS TBOPYECKUN MPOAYKT U COOTHOCHUTH €ro C
M3HAYAJIbHBIM 3aMBICIIOM, BBIINOJHSATH [0 HEOOXOIMMOCTH KOPPEKLIHU JHOO MPOIyKTa,
1100 3aMBbICIa.

To3nasamenvhble YHUBEDCAIbHbBIE V'i€6Hbl€ oeticmeusi.

— YMCHHE OCYIIECTBJIATh MOMCK HMH(MOPMAIMM B WHIMBHIYaIbHBIX WHMOPMAIIMOHHBIX
apxuBax oOydaronierocs, MH(OOPMAIMOHHOW cpele 00pa30BaTEIILHOTO YUYPEKICHUS,
denepanbHBIX XpaHWIUIIAX HH(OPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

— YMEHHE HCIIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
JUTS pEIIeHNs] KOMMYHUKATHBHBIX, IO3HABATEIBHBIX U TBOPUECKUX 3a/1a4;

— yYMEHHE OPUEHTHPOBATHCS B pa3HOOOpa3uu CrocOO0B pelIeHus 3a1a4;

— YMEHHE OCYIIECTBIATh aHaTU3 OOBEKTOB C BBIICICHHEM CYIIECTBEHHBIX H
HeCYIlleCTBeHHI)IX HpI/ISHaKOB;

— yYMEHHE IPOBOJUTH CPaBHEHHE, KIACCU(PHUKALIUIO 110 33JaHHBIM KPUTEPUSIM;

— YMEHHE CTPOUTH JIOTHYECKHE PACCYKIEHHS B (opMe CBSA3H NPOCTBIX CYXACHUN 00
00BEKTE;

- YMeHI/Ie YCTaHaBJ'II/IBaTI) aHaJIOTuu, HpI/I‘II/IHHO-CJ'Ie)ICTBeHHBIC CBA3H,

— yYMEHHE MOJIeJIMPOBaTh, MPeoOPa30BBIBATh OOBEKT U3 UYBCTBEHHOU (DOpPMBI B MOJIENb,
II€  BBICNICHBl  CYIIECTBEHHBIE  XapaKTEPUCTHKU 0O0BEKTa (TPOCTPAaHCTBEHHO-
rpaduueckas uiv 3HaKOBO-CUMBOJIMYECKas );

— YMEHHE CHHTE3MpOBaTh, COCTABJIATH IEJ0€ M3 YacTel, B TOM YHCJIE CaMOCTOSITEIHHO
JOCTpanBaTh C BOCIIOJTHEHHUEM HEIOCTAIONINX KOMIIOHEHTOB.

Kommynuxamusnvle ynusepcaivbhbie V‘l€6Hbl€ oeticmeusi.

— YMEHHE apryMEeHTHpPOBaTh CBOIO TOUYKY 3PEHMsSI Ha BHIOOP OCHOBAaHUUN M KPUTEpPUEB IPU

BbIJIEJICHUH NPU3HAKOB, CPABHEHUHU U KJIacCU(PHUKAIIMN 00HEKTOB;



YMEHHE BBICITYIIMBATh COOCCETHUKA U BECTH JHAJIOT;

CHOCO6HOCTB IMPU3HABATb BO3MOXHOCTb CYIICCTBOBAHUA PA3JIMYHBIX TOYCK 3PCHUSA H
PaBO KaXJI0r0 UMETh CBOIO;

yMEHHE IUTAHUPOBAaTh y4eOHOE COTPYJHMYECTBO C HACTABHHUKOM U JIPYTUMH
00YYaOIIMMUCS: OTIPEACIIATh e, GYHKIMH YIaCTHUKOB, CIOCOOBI B3aMMOICHCTRHS;
YMCHHUEC OCYHICCTBJIATH IOCTAHOBKY BOIIPOCOB: MHUIIUATUBHOC COTPYAHUYCCTBO B ITIOUCKE
u cobope nHpopManuu;

yMEHHE pa3peniath KOH(MIMKTBI: BbIABICHUE, WACHTU(DUKAIMS TPOOIEMbI, MOUCK H
OLICHKA aJbTEPHATUBHBIX CIIOCOOOB pasperieHusi KOHPIUKTA, PHUHATHE PEIICHHS U ero
peanuzanys;

YMCHUC C I[OCTaTO‘-IHOﬁ MHOJIHOTOA ¥ TOYHOCTBIO BBIPpAXXaTb CBOU MBICJIM B COOTBECTCTBUU
C 3aJ1a4aMH ¥ YCJIOBUSAMH KOMMYHUKAIIHH;

BI1aACHHUC MOHOJIOTHYECKON 1 JIMAJIOTHYECKOMU (1)OpMaMI/I pcuun.

HpeIlMeTHble pe3yJbTaThbl

B PE3YyIbTAaTC OCBOCHUA ITPOTPAMMBI o6yqa101unec;1 JOJI2KHBI

3Hamy.

KJTFOYEBbIE 0COOCHHOCTH TEXHOJIOTUH BUPTYaIbHOMN U JONOJHEHHOW PEaTbHOCTH;
IPUHLIMIIBI paOOThI IPUIOKEHUN C BUPTYaJIbHOM U JOTIOJHEHHOH pealbHOCTbBIO;
HepevyeHb COBPEMEHHBIX YCTPOUCTB, UCHOIb3YEMBIX JJIs1 pabOThI ¢ TEXHOJOTHSAMHU, U UX
[IpeIHA3HAYCHUE;

OCHOBHOH (DyHKIIMOHAJ IIPOrpaMM JJisi TPEXMEPHOTO MOJIETUPOBAHMUS;

NPUHLMIIBI U CIOCOOBI Pa3pabOTKH MPWIOKEHUH C BUPTYaJbHOM U JOMOJIHEHHOMN
pPEaNbHOCTHIO;

OCHOBHOM (YHKLMOHAJ TMPOrpaMMHBIX cpel s pPa3paboTKU MPUIOKEHUH C
BUPTYAJIbHOW U JOTIOJTHEHHOM PEajbHOCTBIO;

0COOEHHOCTH pa3paboTKu rpaduuecKkux UHTepPeiicoB.

HAaCTpauBaTh U 3allyCKaTh IIJIEM BUPTYaJIbHOU PEAJIbHOCTH,

YCTaHaBIMBATh U TECTUPOBATh NPHIIOKEHHUS BUPTYaJIbHON PEATBHOCTH;
CaMOCTOSITENIbHO COOMPATh OYKU BUPTYaIbHON PEabHOCTH;

dbopMynupoBaTh 331a4y Ha MPOEKTUPOBAHUE UCXO/IS U3 BBISABICHHOMN MPOOJIEMBI;
YMETB I0JIb30BaThCS Pa3IMYHbIMU METOJAMHU F€HEPALIUHU UEH;

BBIIIOJIHATH IPUMHUTHBHBIE ONIEpaIliy B IIporpammax Jijisl TPEXMEPHOTO MOJIEINPOBAHUS;



— BBINOJHATH TNPUMUTUBHBIE ONEpallid B MPOTPAMMHBIX cpeAax Al pa3pabdoTKH
IIPUJIOKEHUN C BUPTYAJIbHOU U JONOIHEHHON PealbHOCTBIO;

— KOMITWJIMPOBaTh TPWIOKEHUE JJIsI MOOWIBHBIX YCTPOWCTB WJIM IEPCOHAIBHBIX
KOMIIBIOTEPOB U Pa3MeIlaTh €ro JJsi CKaUYMBaHUs IOIb30BATENSIMU;

— paspabateiBaTh rpaduueckuit uatepdeiic (UX/UI);

— pa3pabaThiBaTh BCE HEOOXOAMMBIC TpadUuecKrue M BHICOMATECPHAIIBI IS MPE3CHTAINH
NPOCKTA;

— TPEICTaBIATH CBOM MPOEKT.

enadems:

— OCHOBHOW TEPMHMHOJIOTHEH B OOJIACTH TEXHOJIOTUH BUPTYaJbHOH U JIONOJIHEHHOU
peaIbHOCTH;

— 0a30BBIMU HaBBIKAMH TPEXMEPHOTO MOJECTUPOBAHUS;

— 0a30BbIMH HaBBIKAMH pa3pabOTKU MPUIOKEHUH C BHUPTYaJbHOM W JOMOJHEHHOU
PeaTbHOCTBIO;

— 3HAaHWAMHU 10 TPHHOUNAM pabOTBl W OCOOEHHOCTSIM YCTPOMCTB BHUPTYalIbHOH U

,I[OHOHHCHHOﬁ PCaIbHOCTH.

®opMbl MO/IBe/ICHUSI HTOI0B peajin3auuu 001meodpa3oBaTeJbHOM NPOrPaMMbl
[TonBeneHNE UTOTOB peATM3yeTCsl B paMKax 3allMThl pe3yibTaToB BeinoinHeHus Keiica 1 u

Keiica 2.

®opMBbI 1eMOHCTPAIIUH Pe3yJIbTATOB 00yUYeHH s
[IpencraBieHue pe3yabpTaToB 00pa30BaTEIbHON AESATENHOCTH MPOUIET B opMe MyOIHMUHOM
IIPE3CHTAlMA PEIIEHUI KEMCOB KOMaHJaMU M IOCIEAYIOIUX OTBETOB BBICTYNAIOLIIMX Ha

BOIIPOCHI HACTaBHUKA U APYI'UX KOMAHI.

(I)OprI AUATHOCTUKHU pPE3yJ/IbTATOB oﬁyqenml

Becez[a, TECTUPOBAHUEC, OIIPOC.

Coaep:xanue nporpaMmsl Kypca
[Tporpamma mpefnonaraeT MOCTENEHHOE PacIIipPEeHNe 3HAaHUHM U UX YriyOJieHue, a TaKxKe
npuoOpeTeHne yMeHH B OO0JIACTH NPOEKTHPOBAHUS, KOHCTPYHUPOBAHMS M H3TOTOBJICHUS
TBOPUYECKOTO MPOAYKTA.
B ocHoBe 00pa3oBaTenbHOro IMpolecca JeKUT NMPOeKTHbIM moaxon. OcHoBHas (opma

nogavv TCOPUMU — HMHTCPAKTHUBHBIC JICKIIUU U MOIIArOBLIC MACTCP-KIIACChI B I'PyHIIax I0 10-15



YCIIOBCK. HpaKTI/I‘IeCKI/Ie 3aaaHus IMIIAaHUPYETC BBINIOJIHATE KaK MHAWNBUAYAJIbHO W B I1apax, TakK

" B MAJIBIX I'pyIinax. 3aHarus MMPpOBOJATCA B BUAC 6€CCII, CCMHUHApPOB, HGKHHﬁZ JUIA HarjiisgJHOCTHU

nogaBacMoro mMarcpuaja HCIHOJb3YCTCA

MMPE3CHTAalHU, BUACOPOJIMKH, IIPUIIOKCHHA IIP.

TemaTudeckoe IVIAHUPOBaAHUE

Pa3JIMYHBIA  MYJIBTUMEIUNHBIM MaTepuan

Ne Bcero
n/n Pa3nensl nporpaMmMsel yueOHOIo Kypca 4yacoB
OO0pa3oBaTte/ibHasl 4YaCcTh

Keiic 1.
IIpoexTupyem uaeaibHoe VR-ycTpoiicTBo
bnok 1.Keiic 1.1 12
Coopxra coocmeennotiNR-eaprumypuol

1| 3makomctBo ¢ VR/AR-TexHOMOTHSMH Ha WHTEPAKTUBHOW BBOJIHOU 1
JEeKUUU
TectupoBaHue  yCTpPOWMCTBA,  YCTaHOBKAa  MPWIOKEHHH,  aHaIU3 1
MPUHIUIIOB Pa0OTHI, BHISBICHUE KIFOUEBbIX XapaKTEPUCTUK
N3ydenne npuHUMNoB paboTsl VR-KOHTpOLIEpOB. 1
BoisiBnenue npuHUOMIIOB pabOThl LUIEMa BHUPTYaJbHON pEasbHOCTH,
MOMCK, aHallu3 U CTPYyKTypupoBaHue uHpopmanuu o apyrux VR-
yCTpOMCTBaX
IHonck HeOOXOAMMBIX CXeM M CIOC000B JJisi COOPKHM YCTPOMCTB. 1
Beibop Marepuana W KOHCTPYKIHMHM Ui COOCTBEHHOW TapHUTYPBI,
MOJITOTOBKA K cOOpKe yCTpoiicTBa
YepTerx cOOCTBEHHOM rapHUTYPbI 1




CoOopka coOCTBEHHOM TapHUTYPHI, BBIPE3aHHE HEOOXOIMMBIX JIeTajeH, 1
Jlu3aiin ycTpoicTaa 1
TectupoBanue u 1opaboOTKa MPOTOTUTIA 1
Paborta ¢ kapToil MOJIb30BAaTENBCKOrO OIBITA: BBIABICHHUE NPOOJIEM, C 1
KOTOPBIMH MOXKHO CTOJIKHYTbCS IIPH MCIIOJIb30BaHUM VR-TeXHOIOTHi.
@doKkycupoBKa Ha OJHOW K3 HHUX. AHAJIU3 U OLEHKA CYLIECTBYIOIIUX
pelieHuii npooIeMBl.

I'enepanus uaeit s pemeHus 3tux npodieM. OnucaHue HECKOIbKUX 1
UACH, SKCIPECC-3CKU3bl. MUHU-TIPE3EHTAMU UACH U BBHIOOp JyUIIUX B
popaboTKy

W3yuenne TOHSATHS «IEPCIEKTHBA», OKPYKHOCTH B TIEPCIIEKTHBE, 1
IITPUXOBKH, CBETOTEHH, TA/IAI0IECH TCHH

W3yuenne CBETOTEHM U TMajalolledl TeHM Ha mnpumepe uryp.
IToctpoenune ObicTporo 3cku3a (urypsl B IEpCleKTHBE, Mepenaya 1
o0BEMa ¢ MOMOUIBIO KapaHaamia. TeXHUKa pUucOBaHHs MapKepamu

bnox 2.Keuc 1.2. 12
Tpexmepnoe modenuposanue «udearvro2o» \R-ycmpoiicmea

OcBoenne HaBbIKOB paboThl B I1O 11 Tp€XxmMepHOro MPOEKTHUPOBAHHUS 4
(ua Be10Op — Rhinoceros 3D, AutodeskFusion 360)

3D-monenupoBaHue pa3pabaTbiBa€MOro yCTpOHCTBa 3
®oropeanuctuyHas Buzyanuzanus 3D-moxenu. Pengep (KeyShot, 2
AutodeskVred)

[TonroroBka TrpapuUecKux MaTepHaliOB I TPE3CHTAIlMH TIPOCKTa 2

(boto, Buaeo, wuHbporpadpuka). OcBoeHHE  HABBHIKOB  BEPCTKHU
Mpe3eHTAINH




[IpeacrasneHue NpoeKkToB nepen ApyruMu odoydaromumucs. [Tyomnanas 1
Mpe3eHTAlMsI U 3alUTa IPOEKTOB
Keiic 2. Pazpadorka VR/AR-npuniioxenus
bnok 3.2.1. Ilonyuenue HABLIKO8 NOIULOHATLHO2O MOOEIUPOBAHUS U 14
3HaHuil 0 npocpammiubix cpedax st cooprku VRIAR-npunoscenui
BBopHass WMHTEpakTUBHAs JIEKIMSA [0 TEXHOJOTHSIM JOMOJIHEHHOH H 1
CMELIaHHOM peaJIbHOCTH.
TectupoBanue  cymecTByromux  AR-mpunoxeHuid, omnpeneieHue 1
MPUHIUIIOB PA0OTHI TEXHOJIOTHH.
WNHcTpyMeHTHI A1 CO3AaHUS IPUIIOKEHUN 1
Wntepodeiic 3D-penakropa mist co3maHust nmoiauronaibHoil 3D-monenn 1
(Ha ycmotpenue negarora — Blender 3D, 3DsMax u ap.)
Pabora B 3D-pemakrope: pazbop (yHKIIMOHANA U OTPaObOTKAa 0A30BBIX 3
HAaBBIKOB
O0630p u pabota ¢ OECIIATHBIMH PETO3UTOPUSMHU TOTUTOHATBHBIX 3D- 2
Mojelen
®yuknuonan miatdopm s pazpadorku VR/AR-npunoxeHnit 1
[Tnardopmsbl pa3pabOTKu: cO3/1aHNE AITOPUTMOB MTPHIIOKEHUS 3
BersBrienue kiroueBbIx TpeboBaHuit k paspadborke GUI — rpaduueckux 1
uHTepECcoB MPUIIOKEHUI
bnok 4.2.2. Paspabomka coOCMBeHHO20 NPUNONCEHUS C OONOIHEHHOL 13
PeanbHOCmbio (N0 HCENAHUI0 KOMAHOBL — C BUPMYANbHOU PeaibHOCMbIO)
BelsiBIIeHHE 10JIB30BATENBCKOM MPOOIEMBI, KOTOPYIO CIIOCOOHO PEIIUTh 1

IPUIIOKCHUC




Jlenenve Ha KOMaHIbl, TPEABAPUTEIIBHOE PACIPEACIICHUE POJICH 1

[IpennpoekTHOE UCCAEAOBAHUE 1
Pacrnipenenenuie posielt B KOMaHje, ONpeeIeHUe Ledu U 3a1a4 padoThl 1
KaXJ10ro

Pa3paboTka cueHapusi MPWIOKEHUS: MEXaHMKAa B3aWMOJEUCTBUSA, 1

(GyHKIIMOHAJ, MPUMEPHBII BUA HHTEpdeiica

Pa3zpaborka VR/AR-nipuioxeHuss B COOTBETCTBUH CO CIICHAPUEM 4
COop 0OpaTHOM CBSI3U OT MOTEHIUATBHBIX MTOJIH30BATEICH MPUITOKECHUS 1
JlopaboTKka MpUIIOKEHUS, YIUTHIBas OOpaTHYIO CBsI3b TOJb30BaTeNs. B 2

3aBHUCUMOCTH OT pOJIM B KOMaHJE: IOATOTOBKA TpaduyuecKux
MaTepUasIoB JUIsl Mpe3eHTaluu npoekra (poto, BUuaeo, uHporpadpuka).

[IpencraBieHre IPOSKTOB Mepea APYruMu oOydarormmmucs. [Tyommanas 1
MMpe3CHTalrA U 3alIuTa IIPOCKTOB

Bcero uacos 51

Coaepixkanue TeM NPOrpaMmbl

Keiic 1. IIpoexTupyem naeaabHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica, cocrosimiero u3 Habopa MHUHH-KEHCOB (24 4.), ywamiuecs
UCCIIEAYIOT CYIIECTBYIOIME MOJEINU YCTPOMCTB BHUPTYaJbHOW pEAJbHOCTH, BBISBISIOT
KJIIOYEBbIE TapaMeTpPhl, a 3aTeM BBIIOJIHSIOT MPOEKTHYIO 337jauyy — KOHCTPYHPYIOT COOCTBEHHOE
VR-ycrpoiictBo. Jletn uccnenytor VR-koHTposiepsl M 0000IIaOT BO3MOXKHBIE MPUHIIMITBI
YIPaBIEHUS CUCTEMaMU BUPTYaJIbHOUM peanbHOCTH. CpaBHMBAIOT pa3jMyYHbIE TUIIBI YIPABICHUS
U JIeNa0T BBIBOJBI O TOM, YTO HEOOXOIUMO JJIs1 «00OMaHa» MO3ra U MOTrpy>KEeHHs B JPyroi Mup.

Jletu cMoryT cobpaTh COOCTBEHHYIO MOJeNb VR-rapHUTYpHI: CIIPOEKTHPOBATh, cOOpaTh
HY)KHBIE DJIEMEHTBI, a 3aT€M IPOTECTUPOBATH CAMOCTOSATENIBHO pa3paboTaHHOE YCTPOMCTBO.
Hanee oOyudaromuecs OSCKU3UPYIOT U MoaenupyloT VR-ycTpoiicTBo, ¢ yCTpaHEHHBIMU
HEAOCTAaTKaMHU, BbISIBJICHHBIMU B XO/I€ IMOJIB30BATCIIBCKOI'O0 TCCTUPOBAHMA.



Keiic 2. PazpadaTsiBaem VR/AR-npunoxenus

ITocne QopMupOBaHUS OCHOBHBIX IOHATUN BUPTYaJbHONH pPEATbHOCTH, MOTYYECHUHU
HABBIKOB PaboThl ¢ VR-o0opymoBanwem BO BTOpoM Kekce (27 d9) ydammecs MEepexomsT K
pPacCMOTPEHUIO TOHATUM JOINOJHEHHOM M CMEUIaHHOW PEabHOCTH, Pa3OMpaOT UX OCHOBHbBIE
otnuymsi 0T BUpTyanbHOH. Co3naroT cobctBeHHOe AR-mpuiiokeHue (1Mo KeIaHUI0 KOMaHIIbI —
VR-npunioxxkeHnue), oTpabaThiBasi HAaBBIKM pabOTBI ¢ HEOOXOJAMMBIM B  JajibHEHUIIEM
IPOrpaMMHBIM 0OecTiedeHUEM, HaBbIKU AU3aHH-TIPOCKTUPOBAHUS U TN3alH-aHAIUTHUKH.

VYyamuecs Haydarca paloTath C KPYOHEHIIMMH pPENO3UTOpPUSMHU  OecIIaTHBIX
TPEXMEPHBIX MOJENel, CMOTYT MUHHUMAJIBHO aJallTHPOBATh MOJIEIH, UMEIOUINECS B CBOOOIHOM
JIOCTYTIE, TIO CBOM HYXJbl. HaunHaeTcs 3HAKOMCTBO €O CTPYKTypoW mHTep(eiica mporpaMMsl
st 3D-momenupoBanus (1Mo yemorpenuro neaarora 3Ds Max, Blender 3D, Maya), ocHOBHBIMU

KOMaHJaMH. BBOI[HTCH MOHATHSA «ITOJIMT'OHAJIBHOCTB» U KTCKCTYpan».



Kanposblie ycioBus peajuzaniu nNporpamMmsl

TpebGoBaHMsI K KaAPOBBIM PECYPCaM:

YKOMIUICKTOBAHHOCTb O6p&30BaTeHBHOFO YUPCIKIACHUSA negarorutdyeCKuMu,

PYKOBOAAIIMMU U WHBIMU paGOTHI/IKaMI/I;

® YPOBCHb KBaHI/I(bI/IKaLII/II/I NeaarorudcCKux, pPykKoBOIAMIUX W HMHBIX pa6OTHI/IKOB
00pa30BaTENbHOTO YUPEKACHHUS;
® HEeNpepHIBHOCTH MPO(ECCHOHAITFHOTO PA3BUTHS METArOTHUECKUX M PYKOBOISIITIX
pabOTHUKOB  00pa30BaTEIbHOTO  YUYPEKICHUS, PEATHU3YIOIIETO  OCHOBHYIO
00pa30BaTeNbHYIO IPOrpamMmy.
Kommerenmyu IIeJarOrHYeCKOT0 paboTHHKa, peaTHU3YIOIEro OCHOBHYIO

00pa3oBaTeNbHYI0 IPOTpamMMy:

o0ecreunBaTh yCIOBHS IS YCIICITHOHN JEATEIIbHOCTH, IIO3UTHBHON MOTHBAIINH, &
TaKXe CAaMOMOTHBHPOBAHUS 00YJarOIIUXCS;

OCYIIECTBIISATh CaMOCTOSITEIIBHBIM MOUCK M aHaIM3 HH(POPMALUH C TOMOIIBIO
COBPEMEHHBIX MH(OPMAIIOHHO-TIONCKOBBIX TEXHOJIOTHIA;

BJIaJICHHE MHCTPYMEHTAMU IPOCKTHOM NI TETbHOCTH;

YMEHUE OpraHW30BBIBATh W CONPOBOXAATh Y4EOHO-MCCIENOBATEIbCKYI0 U
HPOEKTHYIO 1€ATEIbHOCTh 00YYarOIUXCs;

YMEHUE UHTEPIIPETUPOBATH PE3YIbTAThI JOCTIXKEHUH 00yJaroInXCs;

0a30BbIe HaBBIKK pabOTHI B IporpaMMax Juisi TpEXMEpHOro MojenupoBanus (3ds
Max, Blender 3D, Maya u ap.);

6a30Bble HaBBIKM PabOTHI B MPOrPaMMHBIX Cpeax Mo pa3paboTKe MPUIIOKEHUH ¢

BUPTYyaJIbHOU U JonosiHeHHOH peanbHOCcThIO (Unity3D, UnrealEngine u np.)



MaTtepunanbHO-TeXHUYECKHeE YCJIOBUS peaaTu3alii NporpaMmsbl

AnmnapaTHoe U TeXHHYeCKoe o0ecreyeHue:

Pabouee mecto oOyuaromerocs:

HOYTOYK: TPOM3BOAUTEIBHOCTh Tiporeccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): we menee 2000 emunui; o06bEM
ornepatuBHOW namsTu: He MeHee 4 ['0; 00bém Hakonutenss SSD/eMMC: He meHee
128 I'6 (WM COOTBETCTBYIOIIMKA TIO XapaKTEPUCTHUKAM IEPCOHAbHBIN
KOMIIBIOTEP C MOHUTOPOM, KJIaBUATYpPOU U KOJIOHKaMHU );

MBIIIIb.

Pabouee MecTo HaCTaBHHKA:

HoyTOyK: mporeccop IntelCore i5-4590/AMD FX 8350 — ananoruvHas win
6osnee HoBas monenb, rpadguueckuii mpoueccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — amnanormunas win Oojiee HOBas MOJENb, OOBEM
onepaTuBHOU mamatu: He MeHee 4 1'0, BuneoBbixon HDMI 1.4, DisplayPort 1.2
wim 0Oojee HOBas MOJETb (WM COOTBETCTBYIOIIMH MO XapaKTepUCTHKAM
MEPCOHANBHBIN KOMITBIOTEP C MOHUTOPOM, KJIABUATypPOH U KOJIOHKAMH);

uuieM BuptyanbHoi peaabHoctd HTC Vive unn ViveProFullKit — 1 mit.;
JUYHBIE MOOWJIBHBIE YCTPOHCTBa OOYyYarOIIMXCS W/MJIM HACTaBHHUKA C
oTepanmoHHOM cucremoit Android,

MIPE3EHTAIMOHHOE 000PYA0BaHUE C BO3MOXKHOCTBIO MOAKIIOYEHHS K KOMIIBIOTEPY
— 1 KOMILIIEKT;

(GbaunuapT ¢ KOMIUJIEKTOM JINCTOB/MapKepHas J10CKa, COOTBETCTBYIOLIMM HaOOp
MUCHbMEHHBIX MTPUHAIEKHOCTEH — | 1IT.;

equHas cetb Wi-Fi.

IIporpamMmMHoe obecnevenue:

oducHOe IporpaMMHOE 00€CIIEUEeHHUE;

IporpaMMHoOe oOecrieueHue A TpéxmepHoro moaenupoBanus (AutodeskFusion
360; Autodesk 3ds Max/Blender 3D/Maya);

nporpaMMHas  cpefa JUis  pa3pabOTKU TMPHIOKEHUH C BHUPTYAIbHOM H
nomnonHeHHo# peanbHOCThIO (Unity 3D/UnrealEngine);

rpaduyecKkuil peJakTop Ha BBIOOp HACTaBHHKA.

Pacxoansie MaTCpHraJIbl:



Oymara A4 nJis pucOBaHUs U pacrieyaTku — MUHHMYM | ymakoBka 200 JIUCTOB;
Oymara A3 17151 pUCOBaHUSI — MUHUMYM I10 3 JINCTa HA OJJHOTO 00YYaroIIerocs;
Ha0Op MPOCTHIX KapaHAalIel — M0 KOJIMYECTBY 00yUaromuXxcs;

HA0Op YEPHBIX MAPUKOBBIX PYyYEK — IO KOJIMYECTBY 00YUarOIINXCS;

knen IIBA — 2 mit.;

KJIeH-KapaHJall — 110 KOJMYECTBY 00yJarOIIuXCs;

CKOTY MPO3PAYHbII/MAaTOBBII — 2 IIT.;

CKOTY JIBYCTOPOHHUI — 2 IIIT.;

KapTOH/TOPpoKapTOH s MaketupoBanus — 1200*800 MM, 1Mo OJHOMY JHCTYy Ha JABYX
00yJaromuxcs;

HOXX MAaKETHBI — 110 KOJMYECTBY O0YyJarOIIUXCS;

JIe3BUS JI1 HOXKA CMEHHbIe 18 MM — 2 mT.;

HOKHHUIIBI — IO KOJMYECTBY 00yUaIOLINXCS;

KOBPHK JJIsl PE3KU KapTOHA — IO KOJIMYECTBY 00Yy4arOIIUXCS;

JUH3BI 25 MM WK 34 MM — KOMIUIEKT, [10 KOJIMYECTBY 00 yUaroLuXcs;

nmonoaauTeabHo — PLA-mmactuk 1,75 REC HecKONbKHUX I[BETOB.
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Anan Toph: OcHoBsl anuManuu B Unity; JIMK-nipecc 2019; 176 ¢

Jxepemu bonn: Unity u C#. Ieiimzes ot uzaeu no peanuzanun; [utep 2019; 928 ¢
Xenen Ilamarnannuc: JlononHeHHas peanbHOCTh. Bce, 4TO BBl XOTENM Yy3HATH O
TexHosioruu Oynaymiero; bombopa 2019; 288 ¢

Muxann MapoB: 3ds max. PeanpHas aHuManus W BUPTyallbHas pealbHOCTH; llutep
2005; 415 ¢

Hmutpuii 3unoBbeB: OcHoBbl npoekTupoBanus B AutodeskInventor 2016; JIMK-nipecc
2017; 256 ¢

Jlxonaran JIunosec: BupryansHas peanbHocTs B Unity; JIMK-nipecc 2016; 316 ¢

Pun, Kpuren, Bangesann: Autodesk Revit Architecture. HawanmbHblii  Kypc.
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[Mpatuk/xomm: MckyccTBeHHBbIM HMHTEIEKT ¢ mnpumepamu Ha Python. Co3nanue
IPUIOKEHUN UCKYCCTBEHHOI0 MHTeIIeKTa; Bunbsamce 2019; 448 ¢

Maiikn bpaiitman: SketchUp st apxutekropos; JIMK-tipecc 2020; 602 ¢

Jxedpd Cazepnena: Scrum. PeBomONMOHHBINA METOA YIpaBieHUS HpoeKkTaMu; MaHH,
NBanoB u @epbdep 2019; 272 ¢

Kykcon, Jlaymunrcok, Kpammiep: Pa3paborka urp na UnrealEngine 4 3a 24 wyaca;
bombopa 2019; 528 ¢

[oxeimu JleBu: UX-cTparerus. Yero XOoTAT IOJB30BATENIM U KaK UMM 3TO Aarh; llutep
2017;304 ¢

I'punbepr, bakcron, Kapnenmaiin: UX-nu3aitn. Wnes - ackus — Bomulomenue; [lurep
2014; 272 ¢

Hmutpuii XBopocroB: 3D StudioMax + VRay. IlpoextupoBanue nu3aiiHa cpembl.
VYuebnoe nmocooue; MHDOPA-M 2019; 270 ¢

MutuMakkedpu: UnrealEngine VR ans pazpadorunkos; bom6opa 2019; 256 ¢
Anexcanap ['openuk: camoyuutens camoyuutens 3DsMax 2018; BXB-Iletepoypr 2018;
522 ¢

Omnbra Mumnosckast: 3Ds Max 2018 u 2019. /Iu3aitn uHTEphEpOB M apXUTEKTYpHI; [luTep
2018; 416 ¢

Opuk Kennep: Beenenune B ZBrush 4; JIMK-nipecc 2014; 769 ¢

B.T. To3uk, O.b. Ymakosa: Camoyuntens SketchUp; BXB-ITerepoypr 2015; 188 ¢

Kuan bu Hr: LHudpossie adpdexrs B Maya. Co3nanue u anumanus; AMK-npecc 2019;
360 c

Ouxn BUPTYaAJILHOU peanbHOCTH — MIaTEHT 2018r o MIIK;
https://patenton.ru/patent/RU2673104C2
https://cyberleninka.ru/article/n/virtualnaya-realnost-1 -  moHsTHe  BHpTyaibHas
peaNbHOCTh

https://augmentedreality.by/news/ar-books/ - kauru 6ymyrero

http://www.quivervision.com/ - packpackH ¢ IOTIOTHEHHON peabHOCTBIO
https://holographica.space/about

HoBoctHOM mopTan 0 HOBUHKAX MHAYCTPUHU TEXHOJIOTHM JOMOJHEHHOM U BUPTYaJIbHOM
peanbHOCTH.

http://bevirtual.ru/

HoBocTHOI1 mopTan 0 HOBUHKAaX WHIYCTPUH TEXHOJIOTHI BUPTYaIbHOM pEeaTbHOCTH
https://vrgeek.ru/


https://patenton.ru/patent/RU2673104C2
https://cyberleninka.ru/article/n/virtualnaya-realnost-1
https://augmentedreality.by/news/ar-books/
http://www.quivervision.com/
https://holographica.space/about
http://bevirtual.ru/
https://vrgeek.ru/
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HoBocTtHOI mopTan O TEXHOJOTUSAX BUPTYAJbHOM W JOMOJHEHHOM pEaJbHOCTH C
¢dbopyMoMm, KaTaloroM KOMIaHui 1 Urp. IHTEpBbIO U AKCKIIO3UBHBIC MATEPUAITBI
http://www.virtualreality24.ru/

HoBocTHOI mopTrasl 0 HOBHHKaX MHIYCTPUHM TEXHOJOTMM BHUPTYAJIbHOW DPEAIBHOCTH,
pa3OUTHIN HA KATErOpun

https://habr.com

HoBoctnoit nmoprai, nocesiteHHbid [T-uHIyCTpUU U HHTEPHET Y5KOHOMHUKE.
https://hi-news.ru/tag/virtualnaya-realnost

HoBoctHoit mnopran, mnocesmeHHbii [T-ungyctpuu. EcTh pasmen ¢ HOBOCTAMH
TEXHOJIOTMI BUPTYaJIbHOU peaibHOCTH

http://3d-vr.ru/

MarasuH BUpTyajbHOM peaibHOCTH. ECTh HOBOCTH MHIyCTpHUH, 0030pBI U CTATbU
http://vrbe.ru/

HoBoctHoOi1 mopTan 0 HOBUHKAX MHAYCTPUM TEXHOJOTUM JOMOJHEHHOW W BUPTYaJIbHOMN
PEAIbHOCTH ¢ Toipa3ziesiaMu U JOpyMOM.

http://www.vrability.ru/

Poccuiickuil npoekT, uCnoJib3yIOIINi BUPTYaIbHYIO PEaJIbHOCTh IJI MOTHUBALIMM JIIOJEH
C MHBAJIUJHOCTBIO K OOJIbIIEH aKTUBHOCTHU B pE€aIbHON KU3HU.

https://hightech.fm

HoBocTHoi1 mopTan o HayKe U pa3iIMYHbIX TEXHOJIOTHSX,

http://www.vrfavs.com/

Karanor paznuunbix VR pecypcoB 1 KoMnaHui Ha aHTJIMHACKOM SI3bIKE
https://www.behance.net/

[Topran, B KOTOpOM cOOpaHO MHOXKECTBO Pa3IUYHBIX IU3AHH-TIPOECKTOB


http://www.virtualreality24.ru/
https://habr.com/ru/hub/virtualization/
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http://3d-vr.ru/
http://vrbe.ru/
http://www.vrability.ru/
https://hightech.fm/
http://www.vrfavs.com/
https://www.behance.net/

