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I. IlosicHuTEIBbHAA 3aNIMCKA

AKTYaJbHOCTb: BUPTYyaJibHas M JOTIOJHEHHAS PEaIbHOCTH — OCOOBIE TEXHOJIOTHUECKHUE
HAIPABJICHUS, TECHO CBS3aHHBIC C IPYITMMH. DTH TEXHOJIOTMH BKJIIOYEHBI B CIIMCOK KIIFOUEBBIX
Y OKa3bIBalOT CYLICCTBECHHOE BJIMSHHME Ha pa3BUTUE PBIHKOB. llpakThueckum miisa Kaxaou
MEPCIICKTHBHON TIO3WIMKM OYAYIIero KpaiHe TMOoJje3Hbl OydayT 3HaHus wu3 obmactu 3D-
MOJIEJIMPOBAHUS, OCHOB IIPOrPaMMHUPOBAHUS, KOMIIBIOTEPHOT'O 3pEHHUS U T. II.

CormacHO ~ MHOTOYMCIEHHBIM  uccienoBaHusiM,  VR/AR-peiHOK  pa3BuBaercs
10 HKCIIOHEHTE — COOTBETCTBEHHO, €My HEOOXOIMMBbI KOMIIETEHTHbIE CIICIIUATIMCTBI.

B xoxe mnpakTHyecKMX 3aHSATHHA MO MpOrpaMMe BBOJHOTO MOAYJS OOydarommecs
IIO3HAKOMSATCS C BUPTY&JIbHOW, JONOJHEHHOM M CMEIIAHHOM pEealbHOCTAMH, NOWMYT HX
0COOEHHOCTH U BO3MOYKHOCTH, BBISBSIT BO3MOXHBIE CITIOCOOBI MPUMEHEHUS, a TAK)XKE ONpPeNeNsT
Han0oJiee MHTEPECHbIE HAlpaBJICHUS Ul JalbHENIIEero yriayOsieHus, HmapajuielIbHO pa3BHUBas
HaBBIKM  JU3aMH-MBINUIEHUS, JW3aiiH-aHajiu3a M CIIOCOOHOCTH  CO3/aBaTh HOBOE H
BOCTPEOOBAaHHOE.

Cuneprust METOAOB M TEXHOJOTHH, HCIONb3yeMbIX B HampaBieHun «Pa3paboTka
NPUIOKEHUH BUPTYaJIbHOM M JIOTOJHEHHOM pPEalbHOCTH», JACT OOydYarolleMyCsl YHUKaJIbHbIE
METarpeIMETHbIE KOMIIETEHIIMH, KOTOpbhIe OyAyT ToJIe3HBI B cdepe NpOeKTUPOBAHHUS,
MOJIEJTUPOBaHUS OOBEKTOB U MPOLIECCOB, Pa3pabOTKU MPUIIOKEHUHN U Jp.

IIporpamma 1aétr HeoOXOAWMBIE KOMIETEHUMH Ui JalbHEHIIero yriyoaéHHOro
OCBOEHUS TN3aMHEPCKUX HABBIKOB M METOJUK MPOEKTUPOBaHUsA. OCHOBHBIMU HAIIPaBICHUSIMHU B
M3YYEHUU TEXHOJIOTHIl BUPTYaJIbHON U JIONOJIHEHHOM peanbHOCTH, C KOTOPHIMU MO3HAKOMSITCS
oOydaroluecss B paMKax MOAYJs, CTaHYT HaudajbHbIE 3HAHUS O pa3padOTKe MPHIIOKEHUN st
pa3IMYHBIX ~ YCTPOWCTB, OCHOBBI ~KOMIIBIOTEPHOTO 3peHusi, 0a3oBble moHATHA 3D-
MOJIEJTMPOBaHUS.

UYepes 3HAKOMCTBO C TEXHOJIOTHSIMU CO3/1aHHS COOCTBEHHBIX YCTPOWCTB M pa3pabOTKH
NPWIOKEHUH  OyAyT pa3BUBaThCS  HMCCIEAOBATEIbCKUE, WMHXKEHEPHbIE M  IPOEKTHbIE
KOMIIETEHIIUH.

OcBoeHMe 3THX TEXHOJOTMH MOJpa3yMeBaeT IMOJydeHHe psijia 0a30BbIX KOMIIETEHIIUH,
BJIa/IEHNE KOTOPHIMH KPUTHUYECKH HEOOXOAUMO JTHOOOMY CHEHATUCTY Ha KOHKYPEHTHOM pPhIHKE
tpyna B STEAM-nipodeccusix.

Leab nporpammbl: GopmupoBanue yHUKanbHBIX Hard- u Soft-kommerennuii mo padore
¢ VR/AR-TexHONOTHsAME Yepe3 UCTI0Ib30BAHNE KEHC-TEXHOIOTHA.

3agaum nporpamMmsI:

Obyuarowue:



OOBSICHUTh 0a30Bble TOHATUS cdepbl pa3paboOTKU MPUIOKEHUH BHUPTYAJIbHOW H
JIONIOJTHEHHOH PEaJIbHOCTH: KJIFOYEBbIe OCOOCHHOCTH TEXHOJIOTHH M MX PA3IHUYMS MEXIY
co0oif, maHopamHoe (OTO U BHJEO, TPEKUHT pealbHBIX OOBEKTOB, HHTEp(EIic,
MOJIMTOHATBHOE MOJICITMPOBAHUE;

chopMHpOBaTh HABBIKM  BBIOJHEHHS TEXHOJIOTMYECKOH IEMOYKH  pa3paboTKH
NPUIOKEHUH JUISI MOOWJIBHBIX YCTPOWCTB W/WJIM TEPCOHAIBHBIX KOMIIBIOTEPOB C
UCTIOJIb30BAaHUEM CIICIIHATIBHBIX IIPOrPAMMHBIX CPEJI;

chopmupoBaTh 0a30BbIE HABBIKK PaOOTHI B POTrpaMMax Jjsl pa3paboTKU MPHUIIOKEHUN C
BUPTYAJILHON M JOTIOJHEHHOH PEeabHOCTHIO;

copMupoBate 0a30Bble HAaBBIKM pabOTBI B MporpaMmax s TPEXMEPHOTO
MOZETHPOBAHHUS;

HAyYUTh KCIIONb30BaTh M QJAaNTHPOBATh TPEXMEPHBIC MOJENM, HaXOJAIIUecs B
OTKPBITOM JIOCTYIIC, JUIS 33134 Kekca;

copMupoBath 0a30BbIC HABBHIKM pabOTHI B MporpamMMax Juisi pa3paboTKu rpaguyecKkux
UHTEPQEICOoB;

NPUBUTH HaBBIKM MIPOEKTHOH ESATEIBHOCTH, B TOM YHCIIC MCIIOIb30BaHIE HHCTPYMEHTOB

IJIaHUPOBAHUA.

Pa3zsusarowue:.

Ha TMPOTSKEHUM Bcex 3aHsaThi ¢opmupoBath 4K-kommereHIuu (KpUTHUECKOE
MBILIIEHHE, KPEATUBHOE MBIIIJICHHE, KOMMYHHKAIIHS, KOOIeparys);

CIOCOOCTBOBAThH PACHIMPEHUIO CIOBAPHOTO 3a1aca;

CIOCOOCTBOBAaTh  Pa3BUTHIO  MAMSTH, BHUMaHHUS, TEXHWYECKOTO  MBIIUICHUS,
MU300peTaTeNbHOCTH;

CIOCOOCTBOBATh PAa3BUTHIO AJITOPUTMHUYECKOTO MBIIIUICHUS;

cnoco6cTBOBaTh (HOPMUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHMSIM;

CHOCOOCTBOBaTh (OPMHPOBAHUIO YMEHHUS TPAKTUYECKOTO TNPUMEHEHHS ITOJyUYeHHBIX
3HAHUM;

chopmupoBaTh yMeHUE (POPMYyITUPOBATH, APTYMEHTHPOBATH M OTCTauBaTh CBOE MHEHHE;

chopMupOBaTh YMEHHE BBICTYNATh MyOJUYHO C JOKJIAIaMH, IPE3CHTAIMSAMU U T. II.

Bocnumamenvnuwie:.

BOCIIMTHIBATh aKKYPATHOCTh M TUCITUTUIMHUPOBAHHOCTH ITPH BBITOJIHEHUH Pa0OTHI;
crocoOcTBOBaTh  (POPMHPOBAHHMIO  TOJIOKUTEIHPHOM  MOTHBAIMM K  TPYAOBOH

JCATCIIBHOCTH,



CHocoOCTBOBaTh (POPMUPOBAHMIO OIBITA COBMECTHOTO W MHAMBUIYAIBHOTO TBOPUYECTBA
IIPHU BBINOJHEHNUN KOMAH/IHbIX 3a/1aHUII;

BOCIHTHIBAThH TPYAOIIO0HE, yBaXKEHUE K TPYAY;

(dbopMHpOBATH UYBCTBO KOJUIEKTHBH3MA U B3aUMOIIOMOIIIH;

BOCIIMTHIBaTh YYBCTBO IMATPUOTU3MA, I'PaXIaHCTBEHHOCTH, TOPAOCTH 32 JOCTHUKECHUS

otedyecTBeHHOUN U T-oTpacnu.

HporH03npyeMble pe3yJbTaThbl H CIOCOOBI UX MMPOBEPKHA

JINYHOCTHBIE pe3yJbTaThl:

KPUTHYECKOE OTHOIIEHHE K MH(POPMALlUU U U30UPaATENbHOCTD €€ BOCIIPUSITHS;
OCMBICJICHHE MOTUBOB CBOMX JICHCTBHI MTPH BHIMOJIHCHUH 33 JaHHIA;

pa3BUTHE JHOO03HATEIBHOCTH, COOOPA3UTEIHHOCTH IPH BBIMOJIHEHUH Pa3HOOOpa3HBIX
3aJJaHIii TPOOJIEMHOTO M ABPUCTHYECKOTO XapaKTepa;

pa3BUTHE  BHHMATCILHOCTH,  HACTOMYMBOCTH,  IIEJICYCTPEMIIEHHOCTH,  yMEHUS
MIPEOI0JICBATh TPYIHOCTH;

pPasBUTUC CaMOCTOATCIIBHOCTHU Cy7KI[€HHI>i, HCE3aBUCUMOCTH nu HCCTAaHAApPTHOCTH
MBIIIJICHUA,

OCBOEHHUE COLIMAJIbHBIX HOPM, MPaBUJI MOBEACHMS, pojieil 1 popM coluanbHON )KU3HU B
TpYIIax ¥ COOOIIeCTBAX;

dbopMHUpOBaHNE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUM W COTPYTHUYECTBE C

JPYTUMH 00Yy4aroLMMHUCS.

MeTtanpeamMeTHbie pe3yJabTaThl:

Peaynamusnule yHusepcaivivie V'{€6Hbl€ oelicmeus.

yMEHHUE IPUHUMATh U COXPAHATh YUEOHYIO 3aauy;

YMEHHME [IJIaHUPOBATh OCJIEI0BATEIBHOCTD IIAr0B AJITOPUTMa JUIs TOCTHKEHUS LIENH;
YMEHHUE CTAaBUTh II€JIb (CO3/1aHUE TBOPUYECKON pabOThl), MIAHUPOBAThH JTIOCTUKEHUE ITOM
LENH;

YMEHHE OCYLIECTBIIATH UTOTOBBIM U MOLIATOBBIM KOHTPOJIb 110 PE3YNbTATY;

CIIOCOOHOCTH a/IeKBaTHO BOCIIPUHUMATh OLIEHKY HACTaBHUKA U JPYTUX O0y4YarOUINXCS;
YMEHHUE pa3ianyaTh Coco0 U pe3ysbTaT JeHCTBUS;

yYMEHHE BHOCUTH KOPPEKTUBBI B JEHCTBUS B Cllydyae pacXOKICHHs pe3ysibTaTa peuIeHUs
3aJaui Ha OCHOBE €€ OLIEHKHU M yuéTa XapakTepa ClIeaHHbIX OIINOO0K;

YMEHHE B COTPYIHUYECTBE CTaBUTh HOBBIEC yUEOHbIE 3a]auu;

CIIOCOOHOCTH MPOSIBIATH MO3HABATEIbHYIO UHULIMATUBY B YU€OHOM COTPYAHUYECTBE;



— yMEHHE OCBaWBaTh CIOCOOBI pelIeHus MPoOJIeM TBOPUYECKOTO XapaKTepa B KU3HEHHBIX
CUTYAITUSAX;

— YyMCHHC OIICHHMBATh IOJYYAIOIIUUCS TBOPYECKHA TPOAYKT M COOTHOCHTH €ro ¢C
W3HAYAJIBHBIM 3aMBICJIOM, BBIIOJHATH MO HEOOXOJUMOCTH KOPPEKIIMH JTUOO MPOIYKTa,
100 3aMbICia.

Ilo3nasamenvHble YHUBEDCAIbHbBIE V’i€6Hbl€ oeticmeusi.

— yMEHHE OCYLIECTBIATh MOUCK HH(POPMALUU B HHIUBUAYAIbHBIX HH()OPMAIIMOHHBIX
apxuBax oOydarouierocs, HMH(OPMAIMOHHOM cpege 00pa30BaTENBHOIO YUPEXKICHMUS,
(denepanbHbIX XpaHWIUIIAX HH(POPMAIIMOHHBIX 00Pa30BaTENIbHBIX PECYPCOB;

— YMEHHUE UCHOJb30BATh CPEACTBA UH(OPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJIOTHI
JUIS pelIeHNs KOMMYHUKATUBHBIX, I03HABATEIbHBIX U TBOPUECKUX 3ajay;

— yMEHHUE OPUEHTHPOBATHCS B pa3HOOOpA3UU CIIOCOOOB pEIICHUs 33/1a4;

— YMEHHME OCYLIECTBJISTh aHalIM3 OOBEKTOB C  BBIJCJIEHHEM CYHIECTBEHHBIX U
HECYILIECTBEHHbBIX IPU3HAKOB;

— yMEHHE NIPOBOJUTH CPAaBHEHHE, KIACCUPUKALIMIO 110 3alaHHBIM KPUTEPUSIM;

— YMEHHE CTPOMUTH JIOTMYECKHE pacCyXkJeHus B (OpMe CBSI3U IPOCTBIX CYXKICHHH 00
00BEKTE;

— YMEHHE YCTaHaBJIMBATh aHAJOTUH, IPUYUHHO-CIIEACTBEHHBIE CBS3N;

— yMEHHE MOJEINPOBaTh, MPEOOPa30BbIBATE OOBEKT M3 UYBCTBEHHOH (OPMBbI B MOJEIb,
I7Ie  BBIJCNCHBl  CYIIECTBEHHbIE XapaKTEPUCTHKH O00BEKTa  (MPOCTPAHCTBEHHO-
rpaduyeckas Wil 3HaKOBO-CUMBOJIMYECKas);

— YMEHHME CHUHTE3UPOBATH, COCTABIIATH ILIEJIOE U3 YACTEH, B TOM YHUCIE CAMOCTOATEIBHO
JIOCTpanBaTh C BOCIIOJHEHNUEM HEJOCTAIOIIUX KOMIIOHEHTOB.

Kommynuxamuensie ynusepcaivhbie V’vl€6Hbl€ oelicmeus.

— yMEHHE apryMEHTHUPOBATh CBOIO TOUKY 3pEHHUS Ha BbIOOp OCHOBAHMU U KPUTEPUEB NPU
BbIJIEJICHUH NPU3HAKOB, CPABHEHUH U KJIacCU(PUKAIIUN 00HEKTOB;

— yMEHHE BBICIYUIMBATh COOECEeTHNKA U BECTH JIUAJIOT;

— CcHocOoOHOCTh NPH3HABATh BO3MOXHOCTb CYIIECTBOBAHMSA PA3MUYHBIX TOUEK 3PEHUS U
MPaBO KaXKJO0r0 UMETh CBOIO;

— YyMEHHE IUIaHUpOBaTh Y4eOHOE COTPYIHUYECTBO C HACTaBHUKOM U JPYTUMHU
00y4aroIUMuUCs: ONPEAeNaTh HelH, QYHKIMN YIaCTHUKOB, CIOCOOBI B3aUMOICHCTBHUS;

— yYMEHHE OCYLIECTBIATh IOCTAHOBKY BOIPOCOB: MHUIIMATUBHOE COTPYAHUYECTBO B MTOUCKE

u cOope nH(popMmaImu;



yYMEHHUE paspemaTb KOH(MIMKTHI: BBIABICHHE, HACHTH(QHKALUA MPOOJIEMBbI, MOUCK H
OLIEHKA aJIbTePHAaTHUBHBIX CHOCOOOB pa3pelieHusi KOH(QIUKTA, IPUHATHE PELICHUs U ero
peanusanus;

YMEHHE C JOCTaTOYHOM IIOJHOTOM U TOYHOCTBIO BBIPAYKATh CBOU MBICIIA B COOTBETCTBUU
C 3aJla4aMU U yCIOBUSAMH KOMMYHHKALINH;

BJIaJICHUC MOHOJIOTHYECKON 1 ﬂHaHOFquCKOﬁ (bOpMaMI/I pcuun.

IIpenmeTHble pe3yJIbTaThl

B PE3YJIbTAaTC OCBOCHHS IIPOrpaMMbl o6yqa10umecs; JOJI?KHBI

3Hamy.

KJIFOYEBbIEe 0COOEHHOCTH TEXHOJIOIUH BUPTYaIbHOM U JONOIHEHHON PeaibHOCTH;
HOPUHIUIBI paOOTHl MPUIIOKEHUH ¢ BUPTYaIbHOM U JJONOJHEHHOM peasbHOCTbIO;
nepevYeHb COBPEMEHHBIX YCTPOWCTB, UCIOIB3YEMBIX ISl paOOTHI C TEXHOJOTHSIMH, M UX
IIPEeIHA3HAYECHHUE;

OCHOBHOM (pYHKLIMOHAJ IIPOrpamMM Uil TPEXMEPHOTO MOAEIHPOBAHHUS;

OPUHIUIBL U CIOCOOBI Pa3pabOTKH TPHUIIOKEHUH C BHPTYAIBHOM M JONOJHEHHOM
PEAIbHOCTBIO;

OCHOBHOM (DYHKLMOHA] TMPOrpaMMHBIX Cpel i pa3paboTKu NPUIOKEHUH C
BUPTYAJIbHOU U JOIIOJTHEHHOMN PeaabHOCTBIO;

0Cc00EHHOCTH pa3paboTKU rpaduuecKux HHTepQeicoB.

HACTpauBaTh U 3aIlyCcKaTh IIJIEM BUPTYaJIbHOW PEAIbHOCTH;

YCTaHABJIMBATh U TECTUPOBATH IIPUJIOKEHUSI BUPTYaIbHON PEaIbHOCTH;

CaMOCTOSITENIbHO COOMPATh OUYKHU BUPTYaIbHON PEalbHOCTH;

(bopMynupoBaTh 3a/1a4y Ha MPOEKTUPOBAHUE MCXO/I U3 BBIIBICHHON IPOOJIEMBI;

YMETH NOJIB30BAaThCS PA3IMYHBIMU METOJIAMHU F€HEPALIH UJIEH;

BBITOJIHATH IPUMUTUBHBIE ONEpAlMH B IpOrpamMmax i TPEXMEPHOTIO MOJIEITMPOBaHUS;
BBIMOJIHATh TNPUMHUTUBHBIE OMNEpallMl B NPOTPaAMMHBIX cpelax uisi pa3paboTKH
MIPUJIOKEHUH C BUPTYaJIbHON U JOMOJIHEHHOW PEalbHOCTBIO;

KOMIIWJIMPOBATh MPUJIOKEHHE Ui MOOWIBHBIX YCTPOMCTB WM TEpPCOHAIBHBIX
KOMITBIOTEPOB M pa3MeIaTh €ro JUIsl CKAYMBAHMS MOJIb30BaTEISIMHU;

pa3pabateiBath rpaduueckuii uatepdeiic (UX/UI);

pa3pabaTbiBaTh Bce HEOOXOAMMBIE rpaduyeckre M BUIEOMATEepPHAIIbl JUIs MPE3eHTAUH
IIPOEKTA;

IIPEACTABIIATL CBOM IPOEKT.



enademy:
— OCHOBHOW TEPMHMHOJIOTHEH B 00JIACTH TEXHOJOTHH BHUPTYAIbHOW W JIONOJHCHHON
peaNbHOCTH;
— 0a30BbIMH HaBBIKAMU TPEXMEPHOI'O MOJIETUPOBAHUS;
— 0a30BbIMM HaBBIKAMU DPa3pabOTKU MPUIOKEHUH ¢ BUPTYaIbHOM U JIOMOJHEHHON
pPEAIbHOCTBIO;
— 3HaHWAMHM [0 NPUHLIUIAM paboTbl U OCOOCHHOCTSM YCTPOWCTB BUPTYadbHOW U

JIOTIOJIHEHHON PEAIBHOCTHU.

®opMbl OABEIEHUSI UTOTOB PeaJIu3annu 001e00pa30BaTeJIbHOM MPOrPpaMMBbI
[TonBeneHne UTOTOB peanu3yeTcsl B paMKax 3allUThl pe3yibTaToB BeinmonHeHus Keiica 1 u

Ketica 2.

@opMBbI 1eMOHCTPAIIUH Pe3yJIbTATOB 00yUeHH s
[IpencraBienue pe3yabpTaToB 00pa30BaTEIbHON AEATENLHOCTH MPOUIET B hopMe MyOIMIHOM
MPE3CHTALIMM PEIICHUI KEHCOB KOMaHJaMU M TIOCIEAYIOIIMX OTBETOB BBICTYIMAIOIIMX Ha

BOIIPOCHI HACTaBHUKA U JPYIr'UX KOMaHI.

®opMBbI TUATHOCTHKHU Pe3yJIbTATOB 00y4eHH S

becena, TectipoBanue, onpoc.

Coaeprxanue nporpaMmsl Kypca

[Tporpamma mpenrosiaraet MOCTENEHHOE PacIIUPEHNE 3HAaHUM U UX YIIIyOJIEHUE, a TaKXKe
npuoOpeTeHne yMEHM B 00JaCTH MPOEKTUPOBAHMS, KOHCTPYHPOBAHHUS W U3TOTOBIIECHUS
TBOPUYECKOTO MPOAYKTA.

B ocHoBe oOpa3zoBaTenbHOTO Mporiecca JSKHUT MPOeKTHBIM moaxon. OcHoBHas (opma
MO/Ia4y TEOPUHU — WHTEPAKTUBHBIC JIEKIIMH U TOIIArOBbIe MacTep-Kiacchl B rpymmax g0 10-15
yenoBeK. [IpakTnueckue 3a1aHus IUIAHUPYETCS BBINOJIHATH KaK MHAMBUAYAJIBHO U B Mapax, Tak
U B MaJIbIX IpyNnax. 3aHATHs MPOBOIATCA B BUjE Oecell, CEMUHAPOB, JIGKLUN: JUI HATJISAHOCTH
[I0aBAEMOI0 MaTepHalla HCIOJIb3YETCsA pa3IMYHbBI  MYJIbTUMEAUNHBIA MaTepuan —

MpE3CHTAIU, BUACOPOJIMKHU, IIPUIIOKCHUA TIP.



PaccmoTpeno

PykoBoauTens CTpyKTYypHOTO
nonpasneneHus Llentpa o6pazoBanus
u(GpPOBOro U TyMaHUTAPHOTO MPOQHUIIeH
«Touka pocta»

H.B.Epmosa

«Y TBEpKIAI0»

Hupexkrop MBOY COII Ne 5

[Tpukaz Ne 186 ot 30.08.2020 r
[Toanuck pykoBOOUTENS
T.N.KapsBkuna

ITeyath

Temamuueckoe naanupoganue 9 knacc _«Pazpadbomka npunodrcernuil

SUPMYAILHOU U O0ONOJIHEHHOU peaibrocmu: 3D-modeauposanue u

npozpammupoeanue)

No Tema 3anamusn Konuue | B mom uucne Cpoku
cmeo | meopu | npakm | NpPOGEOCHU
yacoe A UKa

Keiic 1. 7.09.2020
IIpoexTupyem HaeanbHOe VR-

YCTPOHCTBO

baok 1. Keiic 1.1 15 7 8 7.09.2020-
Coopka coocmeennou VR-eapnumypoi 30.11.2020
bnok 2. Keiic 1.2. 17 8 9 30112020_
Tpexmeproe MOOenuposanue

«udeanvroeo» \R-ycmpoiicmea 01.02.2021
bnaok 2. Keiic 1.2. 13 6 7 8.02.2021-
TpexmepHroe MoOenuposanue

«uodeanvroeo» R-ycmpoiicmsa 5.04.2021
bnok 4. 2.2. Pazpabomka cobcmeennozo 15 7 8 5.04.2021-
NPUNOHCEHUSL c OONONHEHHOU 24.05.2021
PpeanbHOCmbvio (N0 HCeAAHUIO KOMAHObL — C T
BUPMYATLHOU PealbHOCTbIO)

HToro: 60 30 30

Yuntenob nHgpopmatukm n AKT

Epwosa H.B.




TeMaTnuyeckoe NJIAHMPOBAHUE

Be
er
0
ya
Ne co
n/n Pa3zgesbl nporpaMMbl y4eOHOT0 Kypca B
Oopa3oBarejibHASI YACTH
Keiic 1.
IIpoexTupyem uaeanbHoe VR-ycrpoiicTBo
bnok 1. Keiic 1.1 19
Coopka coocmeennou VR-eaprnumypul
1 | 3nakomctBo ¢ VR/AR-TeXHONOTMSAMH Ha HWHTEPAKTHBHON BBOJHOU [ 2 7.09.2020
JIEKIIUHN 7.09.2020
1 TectupoBanue  ycTpolcTBa,  YCTaHOBKAa  NPUJIOXKEHUH, aHamu3 | 2 14.09.2020
MIPUHITUIIOB Pa0OTHI, BBISBJICHHE KIFOUYEBBIX XapaKTEPHCTHK
14.09.2020
N3ydenne npuHuMnoB paboTsl VR-KOHTpOIEpOB. 4 21.09.2020
BbIsBI€HHE NPUHIMIOB pPabOTHl IUIEMa BUPTYaIbHOM pealbHOCTH, 21.09.2020
MIOUCK, aHaU3 M CTPYKTypupoBaHue uHpopmamuu o apyrux VR- 28.09.2020
yCTpoiicTBax 28.09.2020
1 | Ilouck Heo0XOAMMBIX CXeM H cHOCO00B 1 cOOpPKH ycTpoiicTs. | 4 5.10.2020
BeiGOp MaTepuana ¥ KOHCTPYKIMH Ui COOCTBEHHOW TapHUTYDHI, 5.10.2020
MOJITOTOBKA K COOpKe yCTpOHCTBa 12.10.2020
12.10.2020
YepTexk coOCTBEHHON TapHUTYPHI 1 19.10.2020
Co6opka coOCTBEHHOM TapHUTYPHI, BBIPE3aHHE HEOOXOIMMBIX JIeTajeH, 1 19.10.2020




JluzaiiH ycTpoicTBa 1 26.10.2020

TectupoBanue u 1opaboTKa MPOTOTUTIA 2 26.10.2020
9.11.2020

PaboTta ¢ kapToii MOJB30BATEIBCKOTO OIBITA: BBHISBICHHUE TPOOIEM, C 1 9.11.2020

KOTOPBIMH MOKHO CTOJIKHYTBCSI IIPH HCIIOJIB30BaHUU VR-TeXHOJIOIHMM.

@doKycupoBKa Ha OJHOW K3 HHUX. AHAJIU3 U OLEHKA CYLIECTBYIOIUX

peneHuit mpodIeMBl.

['enepauus uaeit st peuieHus 3TUX npodseM. Onucanue HECKOIbKux | 1 16.11.2020

ujel, skcnpecc-3cKu3bl. MUHU-TIpE3EHTAMM UAEH U BbIOOp JIyULINX B

popaboTKy

W3yueHnne TOHSATHS «IEPCIEKTUBA», OKPY)KHOCTH B TIEPCHEKTHBE, [ 2 16.11.2020

IITPUXOBKH, CBETOTCHH, IMAAIOIIEH TCHU 23.11.2020

W3ydyenue cBeTOTEHM W TaJalIIed TeHH Ha mpumepe Quryp. 23.11.2020

[Toctpoenue ObICTPOro 5cku3a (Urypsl B mepcrexTuse, nepemada [ 2 | 30.11.2020

00BEMa C MOMOIIBIO KapaHaama. TexXHUKa pHCOBaHUS MapKepaMu

bnok 2. Keiic 1.2. 17

Tpexmepnoe moodenuposanue «udearvro2o» \R-ycmpoiicmea

OcBoenne HaBbIKOB paboTel B IO mis TpéxmepHOro mpoekTupoBaHusi | 6 30.11.2020

(ma BEIOOp — Rhinoceros 3D, Autodesk Fusion 360) 7.12.2020
7.12.2020
14.12.2020
14.12.2020
21.12.2020

3D-moznenupoBanue pa3pabaThiBa€MOT0 YCTPOHCTBA 5 [ 21.12.2020
28.12.2020
28.12.2020
11.01.2021
11.01.2021

@otopeanuctuunas Busyanusauus 3D-momenu. Pengep (KeyShot, [ 2 18.01.2021

Autodesk Vred) 18.01.2021

IlonroroBka rpapuueckux MaTepHaloB Ui TMpPE3EeHTAllMd TpoeKTa [ 2 25.01.2021

OcBoeHHE  HaBBIKOB 25.01.2021

(dboto, BHACO,
MPE3CHTAINH

nHporpaduka). BEPCTKH




[IpencrasneHue MpoeKToB nepen ApyrumMu odoydaromumucs. [Tyomuunas | 2 01.02.2021
Hpe3eHTaNus U 3aIUTa IPOEKTOB 01.02.2021
Keiic 2. Pazpadorka VR/AR-npuniioxenus
bnok 3. 2.1. Ilonyuenue HABLIKOE NOIUSOHATLHO20 MoOdenruposanus u | 13
3HaHuil 0 npocpammiubix cpedax st cooprku VRIAR-npunoscenui
BBogHas uWHTEpakTHBHAsA JEKLMUS IO TEXHOJOTHSAM JOMOJHEHHON H 1 8.02.2021
CMELIaHHOM peaJIbHOCTH.
TectupoBanne  cymectByommx  AR-mpunoxenuii, onpeneneHue 1 8.02.2021
MIPUHIIAIIOB PA0OTHI TEXHOJIOTHH.
WNHcTpyMeHTHI 115l CO3AaHUs TPUIIOKEHUI 1 15.02.2021
Wurepdeiic 3D-penakropa s co3manus moauroHaibHod 3D-momemm [ 1 15.02.2021
(Ha ycmotpenue neaarora — Blender 3D, 3Ds Max u ap.)
Pabora B 3D-penmakrope: pazbop ¢yHKIMOHANIA U OTpabOTKa 0a30BBIX [ 3
HaBBIKOB 1.03.2021
1.03.2021
8.03.2021
O030p U pabora ¢ OeCIUIATHBIMU PEMO3UTOPUSMHU TMOJUTOHAIBHBIX 3D-| 2 8.03.2021
MoOJeNen 15.03.2021
dyukimonan miatdopm st pazpadotku VR/AR-nipuioxeHni 1 15.03.2021
[TnaTdhopmsel pa3pabOTKH: CO3aHUE AITOPUTMOB MTPUIIOKEHUS 4 22.03.2021
22.03.2021
BrisBrienue kiroueBbix TpeboBaHuit k pazpadborke GUI — rpaduueckux | 1 5.04.2021
uHTEepECOB MPUIIOKEHHI
bnok 4. 2.2. Paspabomka cobcmeenH020 npuioxcenuss ¢ 0onoiHenHou | 15
PeanbHOCmyvio (N0 HCeNAHUI0 KOMAHObL — C BUPMYATbHOU PeaibHOCMbIO)
BrisBiieHHE TOJIE30BATENBCKON TTPOOIEMBI, KOTOPYIO CIIOCOOHO PEIIUTh | 2 5.04.2021
12.04.2021

MIPUIIOKEHUE




Jlenennie Ha KOMaHBI, TPEABAPUTEILHOE PacTIpeIeIICHUE POt 1 12.04.2021

[IpeanpoekTHOE HccaeaOBaHUE 1 19.04.2021
Pacnipenenenue poseli B KOMaHjie, OnpeaeiieHue 1eH U 3a1a4 padoThl 1 19.04.202
KaXJ10ro

Pa3paboTka creHapuss TNpPUIOKECHHS: MEXaHUKAa B3auMojeicTBus, | 1 26.04.2021

(GyHKIIMOHAJ, TPUMEPHBIN BUI HHTEpdeiica

Pa3zpaborka VR/AR-mipuiioskeHuss B COOTBETCTBUH CO CIICHApHUEM 6 26.04.2021

3.05.2021
3.05.2021
10.05.2021
10.05.2021
17.05.2021

COop 0OpaTHOM CBSI3U OT MOTEHIUATBHBIX MOJIH30BATEICH MPUITOKCHUS 1 17.05.2021

JlopaboTKka MpUIIOKEHUS, YUUTHIBas OOpaTHYIO CBsI3b MOJb30oBaTelss. B[ 2 24.05.2021
3aBHCHMMOCTM OT PpOJM B KOMaHIE:. MOATOTOBKA TIpadMUECKHX 24.05.2021
MaTepuasoB JIJIs Tpe3eHTanuu npoekra (¢poto, Bumaeo, nHporpaduka).

[IpencraBieHre TPOSKTOB Mepea APYruMu oOydarormmmucs. [lyommanas | 2
MPE3EHTALMS U 3alIUTa IPOEKTOB

Bcero uacos 68

CoaepixkaHue TeM NPOrpaMmbl

Keiic 1. IIpoexTupyem naeaabHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica, cocrosimiero m3 Habopa MUHH-KeHcoB (34 4.), ywammecs
UCCIIEIYIOT CYIIECTBYIOIIUE MOJEIU YCTPOWCTB BHUPTYaTbHOW PEATbHOCTH, BBISBISIOT
KITFOUEBBIC TTApPaMETPhI, a 3aTE€M BBIMIOJIHAIOT MPOSKTHYIO 33/1a4y — KOHCTPYUPYIOT COOCTBEHHOE
VR-yctpoiictBo. [letu wuccnenyioT VR-KOHTpoimepbl U 0000OMIAIOT BO3MOYKHBIC MPUHIIUIIBI
yIpaBIeHUS CUCTEMaMU BUPTYalbHOU peanbHOCTU. CpaBHUBAIOT Pa3IMYHbIC THIIBI YIIPABICHUS
U JICTIAIOT BBIBOJIBI O TOM, YTO HEOOXOIUMO sl «00MaHay) MO3ra U MOTPYKEHUS B APYTrol MUP.

Jletn cMoryT coOpath COOCTBEHHYIO MOJIENbh VR-rapHUTYpPHI: CIIPOEKTUPOBAThH, COOpaTh
HYXXHBIE DJIEMCHTBHI, @ 3aT€M NPOTECTUPOBATh CaMOCTOSITEIBHO Pa3pabOTaHHOE YCTPOWCTBO.




Hanee oOydvaronuecss SCKU3HPYIOT M MoaenupyloT VR-ycTtpoiicTBO, ¢ yCTpaHCHHBIMH
HEAOCTAaTKaMHU, BbISIBJICHHBIMU B XO/I€ ITOJIB30BATCIILCKOI'O0 TCCTUPOBAHMA.

Keiic 2. PazpabaTrsiBaem VR/AR-npuioxenus

[Tocne ¢opmupoBaHUS OCHOBHBIX TOHSTHI BUPTYaIbHON pPEATbHOCTH, IOJIYYCHUU
HaBBIKOB PaboTel ¢ VR-ob0opynoBanmeM Bo BTOpoM Keice (34 d) ywamuecs Mepexonmsir K
PacCMOTPEHUIO TOHATUHN JOIMOJHEHHOM M CMEUIaHHOW pealbHOCTH, Pa3doUpalOT UX OCHOBHBIC
otnuumsi 0T BUpTyanbHOH. Co3naroT cobctBeHHOe AR-mpuiiokeHue (1Mo KeJTaHUI0 KOMaHIIbI —
VR-npunoxenue), oTpabaTeiBas HaBbIKM pa0OTBI ¢ HEOOXOAMMBIM B JajbHEUIIEM
IIPOrPaMMHBIM 00€CIIE€YEHNEM, HaBbIKU AU3aH-TIPOEKTUPOBAHUS U IN3alH-aHAIUTUKH.

VYuammecss HayyaTcs paboTaTh C  KPYIMHEHIIUMH — PEMO3UTOPUSMH  OeCIIaTHBIX
TPEXMEPHBIX MOJENEH, CMOTYT MUHUMAJIBHO aallTUPOBATh MOJIEIH, UMEIOIIHECS B CBOOOAHOM
JOCTyTe, MOJ CBOM HYXAbl. HaunHaeTcs 3HaKOMCTBO CO CTPYKTYpOW HMHTepdeiica mporpaMmmbl
st 3D-monenupoBanus (1o yemotpenuto neaarora 3Ds Max, Blender 3D, Maya), ocHOBHbIMU
KOMaHAaMu. BBOJSTCS MOHATHUS «TIOJIMTOHATIBHOCTB» U TEKCTYypay.



Kanposbie ycioBus peajnzauuu NporpaMmbl

TpebGoBaHMsI K KaAPOBBIM PECYPCaM:

YKOMIUICKTOBAHHOCTD 06p330BaTeJ'IBHOFO YUPEKOACHUA neaarorutdyeCKuMu,

PYKOBOAAIIMMHA U WHBIMU pa6OTHI/IKaMI/I;

® YPOBCHb KBaHI/I(bI/IKaLII/II/I NeaarorudcCKux, pPykKoBOIAMIUX W HMHBIX pa6OTHI/IKOB
00pa30BaTENbHOTO YUPEKACHHUS;
® HEeNpephIBHOCTH MPO(HECCHOHAIBHOTO PA3BUTHS NEIArOTHUECKUX M PYKOBOISIIIX
pabOTHUKOB  00pa30BaTEIbHOTO  YUPSKICHUS, PEANTN3YIOIET0 OCHOBHYIO
00pa30BaTeNbHYIO IPOrpamMmmy.
Kommerenmyu MeIarOrUYECcKOro paboTHHKa, peaTH3YIOIIETo OCHOBHYIO

00pa3oBaTeNbHYIO MPOTpamMmy:

o0ecreunBaTh yCIOBHS I YCIICITHOHN JEATENbHOCTH, IO3UTHBHON MOTHBAIINH, &
TaKXe CAaMOMOTHBHPOBAHUS 00YJaIOIINXCS;

OCYILIECTBIISATh CaMOCTOSITEIILHBIA MOUCK M aHaTM3 MH(OPMALUH C HOMOIIBIO
COBPEMEHHBIX MH(POPMAITMOHHO-ITOUCKOBBIX TEXHOJIOTUH;

BJIaJICHHE HHCTPYMEHTAMHU TIPOCKTHOM JeSTETHHOCTH;

YMEHHE OpraHW30BBIBATh W CONPOBOXJATh YUEeOHO-HCCIENOBATEIBCKYI0 U
IPOEKTHYIO 1€ATEIbHOCTh 00YJaIOIUXCS;

YMEHHUE UHTEPIIPETUPOBATH PE3YIbTAThI JOCTHXKEHUI 00ydaroMXcs;

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

6a30Bble HaBBIKM PabOTHI B MPOrPaMMHBIX Cpeax Mo pa3paboTKe MPUIIOKEHUH ¢

BUPTYyaJIbHOU U onosHeHHOH peanbHOCcThIO (Unity3D, Unreal Engine u np.).



MaTtepunanbHO-TeXHUYECKHeE YCJIOBUS peaTn3alu NporpaMmMsbl

AnmnapaTHoe U TeXHHYeCKoe o0ecreyeHue:

Pabouee mecto oOyuaromerocs:

HOYTOYK: TPOM3BOAUTEIBHOCTh Tpoueccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): He menee 2000 enuuuil, 00BEM
ornepatuBHOU nmamsTu: He MeHee 4 ['0; 00bém Hakonutens SSD/eMMC: ne menee
128 I'6 (WM COOTBETCTBYIOIIMK 10 XapaKTePUCTUKAM TE€PCOHATbHBII
KOMIIBIOTEP C MOHUTOPOM, KJIaBUATYpPOH U KOJIOHKaMHU );

MBIIIIb.

PaGouee mecTo HacTaBHUKA:

Hoytoyk: mporeccop Intel Core i5-4590/AMD FX 8350 — anaiornuHasi Wiu
Oonee HOBasi Mozenb, rpaduyeckuit mporeccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — amanornunas wid Oojiee HOBas MOJENb, OOBEM
omnepatuBHOM mamsATU: He MeHee 4 1'0, BuneoBbixoq HDMI 1.4, DisplayPort 1.2
win Oonee HOBas MoOJAENb (WM COOTBETCTBYIONIMH TI0 XapaKTePUCTUKAM
MIEPCOHAITBHBIN KOMITBIOTEP C MOHUTOPOM, KIIABUATYPOU U KOJIOHKAMH);

uuieM BupTyanbHoi peansHocTd HTC Vive unu Vive Pro Full Kit — 1 mt.;
JUYHbIE MOOWIIbHBIE YCTpOWCTBa OOYydYalOIIMXCS W/MIUM HAcTaBHHUKA C
orepaioHHoil cucreMoil Android;

MPE3EHTAIIMOHHOE 000PYA0BaHNE C BO3MOKHOCTHIO TIOJIKITIOUCHHS K KOMITBIOTEPY
— 1 KOMILIIEKT;

GbaumuapT ¢ KOMILJIEKTOM JIMCTOB/MapKepHas JOCKa, COOTBETCTBYIOUIMI HaOoOp
MUCHbMEHHBIX MTPUHAIIEKHOCTEH — | 1IT.;

enuHas cetb Wi-Fi.

IIporpamMmmHoe o0ecnieyeHue:

o(ucHoe mporpaMMHOe 00ecrieueHHE;

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

nporpaMMHas  cpefa Ui pa3pabOTKU TMPHIOKEHUH C BHUPTYAIbHOM W
nomnonHeHHo# peanbHOCThIO (Unity 3D/Unreal Engine);

rpaduUecKuil peakTop Ha BEIOOp HACTAaBHUKA.

PacxonHble MaTepuabl:



Oymara A4 niist pucoBaHUs U pacriedaTku — MUHUMYM | ymakoBka 200 JuCTOB;
Oymara A3 nmist puCOBaHUSI — MUHHMYM TI0 3 JIUCTa HA OJTHOTO 00YyYaromerocs;
Ha0Op MPOCTHIX KapaHAaIel — M0 KOJIMYECTBY 00yUaromuXcs;

Ha0Op YEPHBIX MAPUKOBBIX PYyYEK — IO KOJIMYECTBY 00YUarOIINXCS;

knen IIBA — 2 mit.;

KJIeH-KapaHJall — 110 KOJMYECTBY 00yJarOIuXcs;

CKOTY MPO3PAYHbII/MAaTOBBII — 2 IIT.;

CKOTY JIBYCTOPOHHUM — 2 IIIT.;

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

HO’X MAaKETHBII — 10 KOJIMYECTBY 00yUarOIINXCS;

JIe3BUS JJI1 HOXKA CMEHHbIE 18 MM — 2 mT.;

HOKHHUIIBI — IO KOJMYECTBY 00yUaIOLINXCS;

KOBPHK JJIs1 PE3KU KapTOHA — IO KOJIMUYECTBY 00Yy4arOIIUXCS;

JUH3BI 25 MM WK 34 MM — KOMIUIEKT, [10 KOJIMYECTBY 00 y4aroLnuxcs;

nmonoaauTeabHo — PLA-mnactuk 1,75 REC HeCcKONBKHUX IIBETOB.
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TexHosoruu Oyaymiero; bombopa 2019; 288 ¢
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Hmutpuii 3uHoBbeB: OcHOBBI MpoekTupoBaHus B Autodesk Inventor 2016; JIMK-mipecc
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Kuan bu Hr: LHudpossie a¢pdextsr B Maya. Co3nanue u anumanus; IMK-npecc 2019;
360 c

Ouxn BUPTYAJILHOU peanbHOCTH - MIaTEeHT 2018r 1o MIIK;
https://patenton.ru/patent/RU2673104C2
https://cyberleninka.ru/article/n/virtualnaya-realnost-1 -  moHsTHE  BHpTyalbHas
peabHOCTh

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

http://www.quivervision.com/ - packpacku ¢ IOTIOTHEHHON peabHOCTHIO
https://holographica.space/about

HoBoctHOi1 mopTan 0 HOBUHKAaX MHAYCTPUM TEXHOJOTHH JONOJHEHHOW U BUPTYAJIbHOU
pEaIbHOCTH.

http://bevirtual.ru/

HoBocTHO# mopTait 0 HOBUHKAX MHIYCTPUU TEXHOJIOTUM BUPTYAIbHON peaIbHOCTH

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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HoBocTtHOU mopTan O TEXHOJOTHSX BHUPTYaJbHOM W JIONOJHEHHOW PEATbHOCTH C
¢dbopymMom, KaTaioroMm KOMIaHuii ¥ urp. IHTEpBBIO U AKCKITIO3UBHBIC MaTEPHUAIIBI
http://www.virtualreality24.ru/

HoBocTHOI mopTrasl 0 HOBHHKaX HMHIYCTPUHM TEXHOJOTMM BHUPTYAJIbHOW DPEAIBHOCTH,
pa3OUTHI HA KaTEropun

https://habr.com

HoBocthoit noprai, nocesimeHHbid [T-uHIyCTpUu U HHTEPHET YKOHOMHUKE.
https://hi-news.ru/tag/virtualnaya-realnost

HoBoctHoii mnopran, mnocesmeHubii [T-ungyctpun. EcTh paszmen ¢ HOBOCTAMH
TEXHOJIOTMI BUPTYaJIbHOU peaibHOCTH

http://3d-vr.ru/

MarasuH BUpTyalbHOM peaibHOCTH. ECTh HOBOCTH MHIyCTPHH, 0030pbl U CTaTbU
http://vrbe.ru/

HoBocTHOI1 nopTan 0 HOBUHKAaxX MHAYCTPUHM TE€XHOJOTHUW JONOJHEHHOW U BUPTYaIbHOM
PEAIbHOCTH ¢ Toipa3iesiaMu 1 OpyMoM.

http://www.vrability.ru/

Poccuiickuil mpoeKT, UCIONB3YIOIIMN BUPTYAIbHYIO PEAIbHOCTD U1 MOTUBALMHU JIHOIEU
C MHBAJIHMIHOCTBIO K OOJIbIIEH aKTUBHOCTH B PEabHOMN JKU3HHU.

https://hightech.fm

HoBocTHOM nopTan 0 HayKe U pa3IM4HbIX TEXHOJIOTHUX,

http://www.vrfavs.com/

Karanor paznuunbix VR pecypcoB 1 KOMIaHUN Ha aHTJIMUCKOM SI3bIKE
https://www.behance.net/

ITopTan, B KOTOPOM COOpaHO MHOXECTBO Pa3IMYHBIX JU3AHH-TIPOEKTOB


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