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1. IlosicHUTeIbLHAS 3aANIMCKA

AKTYaJbHOCTb: BUPTYyaJibHas M JOTIOJHEHHAS PEaIbHOCTH — OCOOBIE TEXHOJIOTHUECKHUE
HaIlpaBJICHUs, TECHO CBSI3aHHBIC C JIPYTMMU. JTU TEXHOJIOTMH BKJIFOYEHBI B CIIUCOK KJIFOUYEBBIX
Y OKa3bIBAIOT CYIIECTBEHHOE BJIMSHUE HA Pa3BUTHE pPBIHKOB. lIpakTudecku uis Kaxkaoiu
MEPCIICKTHBHON TIO3WIIMKM OYAYIIero KpaiHe TMOoJe3Hbl OyayT 3HaHus wu3 obmactu 3D-
MOJIEJIMPOBAHUS, OCHOB IIPOrPaMMHUPOBAHUS, KOMIIBIOTEPHOT'O 3pEHHUS U T. II.

CormacHO ~ MHOTOYMCIEHHBIM  uccienoBaHusiM,  VR/AR-peiHOK — pa3BuBaercs
0 SKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIMMbI KOMIIETEHTHBIE CIICI[UAIIUCTHI.

B xoze mnpakTHYeCKMX 3aHSATHA MO MpOrpaMMe BBOJHOTO MOAYJs OOydarommecs
IIO3HAKOMSATCS C BUPTY&JIbHOW, JONOJHEHHOM M CMEIIAHHOM pEealbHOCTAMH, NOWMYT HX
O0COOCHHOCTH M BO3MOXHOCTH, BBISBSIT BO3MOXHBIE CIIOCOOBI MPUMEHEHUS, a TaK)Ke ONPEAeIIsAT
Haubosiee MHTEPECHbIC HaMpaBleHUS IS JalbHEWIIero yriayOneHus, mapajuiebHO pa3BUBas
HaBBIKM  JU3aMH-MBINUIEHUS, JW3aiiH-aHajiu3a M CIIOCOOHOCTH  CO3/aBaTh HOBOE H
BOCTPEOOBAaHHOE.

CuHeprus METOJOB M TEXHOJOTHH, HCHONB3yeMbIX B HampaBieHun «Pa3zpaboTka
MPUIOKEHUH BUPTYAIbHOW W JOMOJHEHHOW peanbHOCTUY, AACT OOYYaroIIeMyCsl YHHKAJIbHbBIE
MeTanpeIMEeTHbIE KOMIETEHIIMHM, KOTOpble OyayT ToJe3Hbl B cdepe NpOeKTUPOBaHUS,
MOJIEJTUPOBaHUS OOBEKTOB U MPOLIECCOB, Pa3pabOTKU MPUIIOKEHUHN U Jp.

IIporpamma na€r HeOOXOAMMBIE KOMIIETEHLMH [UId JajbHEHIIEro yriayOosi€HHOro
OCBOEHUS TN3aMHEPCKUX HABBIKOB M METOJUK MPOEKTUPOBaHUsA. OCHOBHBIMU HAIIPaBJICHUSAMHU B
M3YYEHUU TEXHOJIOTHIl BUPTYaJIbHON U JIONOJIHEHHOM peanbHOCTH, C KOTOPHIMU MO3HAKOMSITCS
oOyudaroluecss B paMKax MOAYJs, CTaHYT HaudalbHbIE 3HAHUS O Pa3pabOTKe MPHIOKEHUN s
pa3IMYHBIX ~ YCTPOWCTB, OCHOBBI ~KOMIIBIOTEPHOTO 3peHHs, ©0a3oBble moOHATHA 3D-
MOJIEJTMPOBaHUS.

UYepes 3HAKOMCTBO C TEXHOJIOTHSIMU CO3/1aHHS COOCTBEHHBIX YCTPOWCTB M pa3pabOTKH
NPWIOKEHUH  OyAyT pa3BUBaTbCS  MCCIEAOBATEIbCKUE, WMHXKEHEPHbIE M  IMPOEKTHBIE
KOMIIETEHIIUH.

OcBoeHMe 3TUX TEXHOJOTHH MOJpa3yMeBaeT MOJydeHHe psiia 0a30BbIX KOMIIETEHIIUH,
BJIa/IEHNE KOTOPHIMH KPUTHUYECKH HEOOXOAUMO JTHOOOMY CHEHATUCTY Ha KOHKYPEHTHOM pPhIHKE
tpyna B STEAM-nipodeccusix.

Lean nporpammbl: GopmupoBanue yHUKanbHBIX Hard- u Soft-kommerennuii mo padore
¢ VR/AR-TexHONOTHSAME Yepe3 UCTI0Ib30BAHUE KEHC-TEXHOIOTHIA.

3agaum nporpamMMmbI:

Obyuarowue:



00BSICHUTH 0a30Bble TOHATHS cdepbl pa3padOTKH TMPUIOKCHUA BHUPTYAIBHOW U
JIOTIOJIHEHHO! PEaJIbHOCTH: KIIFOUEBbIE OCOOEHHOCTH TEXHOJIOTMM U MX pa3iudusi MEXIy
co0oif, maHopamHoe (OTO U BHJIEO, TPEKUHT pealbHBIX OOBEKTOB, HHTEp(EIic,
HOJMTOHAJIbHOE MOJIEIMPOBAHUE;

chopMHpOBAaTh HABBIKM  BBIIOJHEHHMS TEXHOJIOTMYECKOH IEMOoYkH  pa3paboTKH
OPUIOKEHUH JUISI MOOWJIBHBIX YCTPOWCTB W/WIM TEPCOHAIBHBIX KOMITBIOTEPOB C
UCTIOJIb30BAaHUEM CIIEIIMATBHBIX TPOTPAMMHBIX CpPE;

chopmupoBaTh 0a30BbIE HABBIKK pPabOThI B IpOrpaMMax JAjsl pa3pabOoTKU MPUIIOKEHUH ¢
BUPTYaJIbHON U JIOTIOJIHEHHOHN peallbHOCThIO;

chopMupoBarh 0a30Bbleé HaBBIKM pabOTbl B IporpamMmax g TPEXMEPHOTO
MOJIETTUPOBAHUS;

Hay4YMThb MCIIOJIb30BaTh M aJalTUPOBaTh TPEXMEpPHBIE MOJAEIH, HaxXoJAIlIMecs B
OTKPBITOM JIOCTYIIE, JUIs 3ajiau Keiica;

chopmupoBaTh 0a30BbIE HAaBBIKM PabOTHI B MpOrpamMmax sl pa3padOTKu rpaduuecKux
UHTEPQEICOoB;

IPUBUTH HABBIKU MTPOEKTHOM AEATENbHOCTH, B TOM YHCJIE UCIOIb30BaHUE HHCTPYMEHTOB

IJIaHUPOBAHUA.

Pazsusarowue:

Ha TPOTSDKEHMM BceX 3aHATHUM ¢opmupoBath 4K-koMneTeHUUH (KpUTHYECKOe
MBILIIEHHE, KPEaTUBHOE MBIIIJICHHE, KOMMYHHKAIINS, KOOIeparys);

CIOCOOCTBOBATh PACIIUPEHUIO CIIOBAPHOTO 3aIaca;

CIOCOOCTBOBAaTh  Pa3BUTHIO  MaMSATH, BHUMaHUS, TEXHUYECKOTO  MBIIUICHHUS,
HU300peTaTeNbHOCTH;

CIOCOOCTBOBATh PAa3BUTHUIO aJITOPUTMHUUECKOTO MBIIIUICHUS;

croco6cTBOBaTh (HOPMUPOBAHUIO HHTEPECA K TEXHUUECKUM 3HAHMSIM;

CIOCOOCTBOBaTh (OPMHPOBAHUIO YMEHHUS TPAKTUYECKOTO TNPUMEHEHUS ITOJyUYeHHBIX
3HAHUM;

chopmupoBaTh yMeHHe (POPMYyTUPOBaTh, APT'YMEHTHPOBATh U OTCTaWBATh CBOE MHEHHUE;

chopMupOBaTh YMEHHE BBHICTYNATh MyOJUYHO C JOKJIAIaMH, IPE3CHTAMSAMU U T. II.

Bocnumamenvnuwie:.

BOCIIUTBIBATh AKKYPAaTHOCTh U AUCHUIUTHHUPOBAHHOCTD MPU BBHITIOJIHEHUU PaOOTHI;
CHocoOCTBOBaTh  (POPMHUPOBAHUIO  TOJIOKUTENTBHOW  MOTHBAlMM K  TPYAOBOM

JCATCIIBHOCTH,



CrocoOCcTBOBaTh (POPMHUPOBAHUIO OMBITA COBMECTHOTO M MHAMBHUIYaJLHOTO TBOPYECTBA
IIPY BBIIIOJIHEHUY KOMAH/IHBIX 3aJaHUI;

BOCIIUTBIBATH TPYIOII00HE, YBAXKECHUE K TPYLY;

(dbopMUpPOBATh YYBCTBO KOJIJIEKTUBHU3MA U B3aMMOIIOMOIIIH;

BOCIIUTHIBATh YYBCTBO MAaTPUOTH3MA, I'PAXKIAHCTBEHHOCTH, TOPJOCTH 3a JOCTHUKEHUS

oteyecTBeHHOUM U T-oTpacnu.

2.1IporHo3upyembie pe3yJjabTAaThl H CIIOCOOBLI UX IPOBEPKU

JIMYHOCTHBIE pe3yJbTaThbl:

KPUTHYECKOE OTHOIIIEHNE K UHPOPMALIUK U N30UPATETHHOCTh €€ BOCTIPUSATHS;
OCMBICJIEHHE MOTHUBOB CBOMX JICUCTBUI MPU BBHIMOJHEHUU 3a/IaHUN;

pa3BUTHE JTHO003HATEIHLHOCTH, COOOPA3UTEIBHOCTH IPH BBITOJIHCHUH Pa3HOOOPa3HbIX
3aJIaHUK MPOOJIIEMHOT'O U ABPUCTHYCCKOTO XapaKTePa,

pa3BUTHE  BHUMATEIBHOCTH,  HACTOWYMBOCTH,  LEJICYCTPEMJIIEHHOCTH,  yMEHUSA
MPEOA0JIEBATh TPYAHOCTH;

pa3BUTHE CAMOCTOSITEIBHOCTH  CY)KICHHI, HE3aBUCUMOCTH M  HECTAHJAPTHOCTH
MBIIIICHHS,

OCBOCHHME COIIMAILHBIX HOPM, TIPABUJI MOBEACHHUS, poJied U PopM COIMATBHOM KU3HU B
TpYyIIax ¥ COOOIIeCTBaX;

dbopMUpOBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHHHM U COTPYIHUYECTBE C

JPYTUMH 00y4aroLMMHUCS.

MeTal’lpeJIMeTH])Ie pe3yJbTarbl:

Peaynamusnule yHusepcaivivie V'{€6Hbl€ oelicmeus.

yMEHUE IPUHUMATh U COXPAHATh YUeOHYIO 3a1auy;

YMEHHE MJIaHUPOBATh MOCJIEI0BATENBHOCTD IAr0B AJITOPUTMa JUIs TIOCTHKEHUS LENH;
YMEHHE CTaBUTh 1eNb (CO3JaHHe TBOPUECKON paboThl), IUIIAHUPOBATh TOCTHXKEHUE 3TOM
eIy,

YMEHHE OCYLIECTBIIATH HTOTOBBIM U MOLIATOBBIM KOHTPOJIb 110 PE3YJbTATY;

CHOCOOHOCTH aJIeKBaTHO BOCIIPMHUMATh OIIEHKY HACTaBHHUKA U JAPYTUX 00y4yaromuxcs;
YMEHUE pa3ianyaTh Coco0 U pe3yabTar AeHCTBUS;

yYMEHHE BHOCUTh KOPPEKTUBBI B JIEHCTBUS B Cllydae PACXOKIEHUS pe3yibTaTa pelieHus
3aJauu Ha OCHOBE €€ OLIEHKHU M yuéTa XapakTepa ClIeIaHHbIX OMINOOK;

YMEHHUE B COTPYTHUYECTBE CTAaBUTh HOBBIC YUeOHBIC 33/1a4H;

CIIOCOOHOCTH MPOSBIATH MO3HABATEIbHYIO HHUIIUATUBY B YU€OHOM COTPYIHUYECTBE;



— YMEHHE OCBaWmBaTh CIIOCOOBI PEIICHHs MPOOJIEM TBOPUECKOTO XapaKTepa B )KHU3HECHHBIX
CUTYaIUSX;

— YMEHHE OIICHUBATh MOJYYAIONIUHCS TBOPYECKUN TMPOAYKT M COOTHOCUTH €ro ¢
M3HAYAIBHBIM 3aMbICJIOM, BBIIOJHATH M0 HEOOXOJUMOCTH KOPPEKIMH JHOO MPOJIYKTa,
100 3aMbICIIa.

Ilo3nasamenvHble YHUBEDCAIbHbBIE V’i€6Hbl€ oelicmeusi.

— YMEHHE OCYIIECTBJIATH IMOMCK HMH(OpPMANMH B WMHIUBHIYaJIbHBIX HH(MOPMAIIMOHHBIX
apxuBax oOydarouierocs, HMH(OPMAIMOHHON cpeae 00pa30BaTENBHOIO YUPEXKICHMUS,
denepanbHbIX XpaHUIUIIAX HH(OPMALIMOHHBIX 00pa30BaTEebHBIX PECYPCOB;

— YMEHHE HCIIOJIb30BaTh CPEJCTBa HH(POPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA
JUISl pEIIEHNs] KOMMYHHUKATUBHBIX, [I03HABATEIbHBIX U TBOPUYECKUX 3a/1a4;

— YMEHME OPUEHTUPOBATHCS B Pa3HOOOPA3HM CLIOCOOOB pelleHHs 3a/1a4;

— YMEHME OCYUIECTBISATh AaHaIU3 OOBEKTOB C BBUIECJICHHEM CYLIECTBEHHBIX U
HECYIIECTBEHHbIX IPU3HAKOB;

— yYMEHHE IPOBOJUTH CPABHEHUE, KIIACCU(DUKALINIO TIO 3aJaHHBIM KPUTEPUSIM;

— YMEHHME CTPOMTH JIOTHUECKHE PACCyXJIeHHUs B (opMe CBSI3U HPOCTHIX CYXKACHUH 00
00BEKTE;

— YMEHHE yCTaHaBIMBaTh aHAJIOTUH, IPUINHHO-CIIEICTBEHHBIE CBS3H;

— YMEHHE MOJIEJIUPOBaTh, MPeoOpa3oBbIBATh OOBEKT U3 UYBCTBEHHOW (DOPMBI B MOJIENb,
I7Ie  BBIJCNCHBl CYIIECTBEHHbIE  XapaKTEpPUCTHKH OO0BEeKTa (IMPOCTPAHCTBEHHO-
rpaduyeckas Wil 3HaKOBO-CUMBOJIMYECKas);

— YMEHHE CHHTE3MpOBaTh, COCTABJIATh L€JI0€ M3 YacTed, B TOM YHUCIIE CaMOCTOSITEIBHO
JIOCTpanBaTh C BOCIIOJHEHUEM HEJOCTAIOIIUX KOMIIOHEHTOB.

Kommynuxamusnvle ynusepcaivbhbie V‘l€6Hble oeticmeust.

— yYMEHHE apryMEHTHPOBATh CBOIO TOUYKY 3PEHHSI HAa BHIOOP OCHOBAaHUUN U KPUTEPUEB IPH
BBIJICJICHUH TPU3HAKOB, CPABHEHUH U KIIACCU(DUKAITNN OOBEKTOB;

— yMEHHE BBICITYIIUBATh COOECETHNKA U BECTH TUAJIOT;

— CHOCOOHOCTH MPHU3HABATH BO3MOXKHOCTH CYIIECTBOBAHHUS PA3IUYHBIX TOYEK 3PEHUS U
MpaBO KaXJA0ro UMETh CBOIO;

— YyMEHHE IUTAaHUpPOBaTh Y4YeOHOE COTPYAHMYECTBO C HACTABHUKOM H JPYTUMU
00yJarONUMUCS: ONIPEACTIAThH 1eNH, GYHKIIMA YIaCTHUKOB, CITOCOOBI B3aUMO/ICHCTBUS,

— yYMEHHUE OCYILIECTBISATh MOCTAHOBKY BOIPOCOB: MHUIIMATUBHOE COTPYIHUYECTBO B MTOUCKE

u cOope nH(popMmaImy;



YMEHHE pa3peliath KOH(DIUKTHI: BBISBICHHE, UACHTU(DUKALMS MHPOOJIEMBbl, MOUCK U
OLIEHKA AJIbTEPHATHUBHBIX CIIOCOOOB pa3peuieHus KOH(INKTA, IPUHITHE PEHICHUs U €ro
peanuzanus;

YMEHHUE C JOCTATOYHOW MOJIHOTOM M TOYHOCTHIO BBIPAXkKaTh CBOU MBICIIA B COOTBETCTBUU
C 3aJ1a4yaMU U yCIOBUSMH KOMMYHHKALIUH;

BJIaJICHHE MOHOJIOTUYECKOH U JMaIOrHuecKor (hopMaMu pedH.

IIpenmeTHble pe3yabTaThI

B PE3YIbTATC OCBOCHUA ITPOTPAMMBI o6ytla}0umec;1 JOJI?KHBI

3Hamb.

KJTFOYEBbIE 0COOCHHOCTH TEXHOJIOTUN BUPTYAIbHOMN U JOTIOJHEHHOW PEaTbHOCTH;
HOPUHIUIBI paOOTHI MPUIIOKEHUH ¢ BUPTYaIbHOM U JJOMOJHEHHOM peabHOCTbhIO;
IepevyeHb COBPEMEHHBIX YCTPOUCTB, UCHOIB3YEMBIX JJIs1 pabOThI ¢ TEXHOJIOTHSIMU, M UX
IIpEIHA3HAYECHUE;

OCHOBHOHM (DYHKIIMOHAJ ITPOTPaMM ISl TPEXMEPHOTO MOACTHPOBAHNUS;

OPUHIUIBL U CHOCOOBI pa3pabOTKM HPUIIOKEHUH € BUPTYalIbHOM U JONOJHEHHOM
pPEaNbHOCTHIO;

OCHOBHOHI (YHKIIMOHAJI NPOrpaMMHBIX Cpel JUisl pa3padOTKU MPUIIOKEHUN C
BUPTYAJIBHOW U JOTIOJTHEHHOM PEajIbHOCTBIO;

0Cc00EHHOCTH pa3paboTKU rpaduuecKux HHTep(eicoB.

HACTPaWBaTh U 3aITyCKaTh [INIEM BHPTYAITBHON PeabHOCTH;

yCTaHaBJIMBATh M TECTHPOBATH MPUIIOKEHUS BUPTYAIBHON PEaTbHOCTH,

CaMOCTOSITENIbHO COOMPATh OUYKH BUPTYaJIbHOW PealbHOCTH;

dbopMynHupoBaTh 331a4y Ha MPOEKTUPOBAHUE UCXO/Is U3 BBIABICHHOI NMPOOIIEMBI;

YMETh TOJIH30BATHCS PA3IMYHBIMU METOJIAMH T€HEPAINN UICH;

BBITTOJTHATH IPUMHUTHBHBIC OTIEPALIMHU B MIPOTpaMMax ISl TPEXMEPHOTO MOJICITUPOBAHUS;
BBIMOJIHATh TNPUMHUTUBHBIE ONEpAllMM B NPOTPaMMHBIX cpenax i pa3paboTKH
NPUIIOKEHUHN C BUPTYAJTIbHOW U IOTIOJIHEHHOHN peallbHOCTHIO;

KOMITHJIMPOBATh MPHJIOXKEHHE JUIT MOOWIBHBIX YCTPOWCTB WM TEPCOHATBHBIX
KOMITHIOTEPOB U pa3MeIIaTh ero Ui CKAYWBaHUS TTOJIb30BATEISIMU;

paspabatbiBath rpaduueckuii unrepdeiic (UX/UI);

pa3pabaTbiBaTh Bce HEOOXOAMMBIE rpaduyeckre M BUIEOMATEPHAIIbl IS MPE3CHTAIH
IPOEKTA;

MPEJCTABIISITH CBOU MPOEKT.



enaoemy:
— OCHOBHOW TEPMHHOJIOTHEH B OOJIACTH TEXHOJOTHUH BUPTYaJbHOH U JIOMOIHEHHOU
pEaNbHOCTH;
— 0a30BBIMU HABBIKAMH TPEXMEPHOTO MOJECIMPOBAHMS,
— 0a30BbIMH HAaBBIKAMHM pPa3pabdOTKU MPWIOKEHUH € BHUPTYalIbHOM U JIOMOJIHEHHOU
pPEaNbHOCTHIO;
— 3HAaHMUAMHU 10 TNPUHOUIAM pabOoTBl U OCOOEHHOCTSIM YCTPOWCTB BHPTYAIbHOH U

,I[OHOJ'IHGHHOI71 PCaIbHOCTH.

@opMbl OIBEAEHHS UTOTOB peain3alun 001meo0pa3oBaTeIbHONH MPOrpaMMbl
ITonBeneHne UTOrOB peaIM3yeTCs B paMKax 3allUThl pe3yJIbTaTOB BbiodHeHUs Keiica 1 u

Keiica 2.

®opMBbI 1eMOHCTPALIUH Pe3yJIbTATOB 00yUeHHUs
[Ipencrasienne pe3ynbTaToB 00pa30BaTEIBHON AESITEILHOCTH MPORHAET B (hopMe IMyOTMIHON
IPE3CHTAllMM peIIeHUH KeHCOB KOMaHJaMM M IOCIEAYIOIMX OTBETOB BBICTYMAIOLIMX Ha

BOIIPOCHI HACTaBHUKA U APYI'UX KOMAHI.

(I)OprI AUATHOCTUKHU pPE3yJ/IbTATOB oﬁyqenml

Becez[a, TECTUPOBAHUEC, OIIPOC.

Coaepixanue nmporpaMmbl Kypca

[TporpammMa npeznonaraeT MOCTENEHHOE PacCIIMPEHNE 3HAHUH U UX yriIyOJieHHe, a TaKkxKe
npuoOpeTeHne yMEHHH B OO0JIACTH NPOEKTHPOBAHUS, KOHCTPYHMPOBAHMS M H3TOTOBJICHUS
TBOPUYECKOTO MPOAYKTA.

B ocHoBe 00pa3oBaTenbHOrO IMpolecca JEKUT MPOEKTHbIA moaxon. OcHoBHas (opma
[0JJauu TEOPUH — MHTEPAKTUBHBIE JIEKIIMM M MOIIAroBble MacTep-Kiacchl B rpynmnax go 10-15
yenoBek. [IpakTuueckue 3aAaHus TUIAHUPYETCS BBINOJIHATh KaK MHANBUAYAJIbHO U B Mapax, Tak
U B MaJIbIX Ipymnmnax. 3aHsATHUS IPOBOJATCS B BUJE Oece/l, CEMUHAPOB, JIEKIIMM: JJIsl HaIrJIaJHOCTU
[I0/1aBa€MOr0  MaTepuajia HCIOJIb3yeTCs pa3aMYHBIL  MYyJbTUMEAWMHBIA Marepuanl —

MMpEe3CHTalu, BUACOPOJIMKHU, TPUIIOKCHUA TIP.

3.YueOHO-TEeMAaTHYECKUH ILJIAH



Ne Bcero
n/n Pa3nesibl nporpaMmmbl yue0HOro Kypca 4yacos
Oo0pa3oBartesibHasi 4YacTh
1| Keiic 1.

IIpoexkTupyem njaeaabHoe VR-ycTpoiicTBo

1.1 | 3nakomctBo. TexHmka Oe3omacHocTH. BBogHoe 3ansTue («Co3maBait 2
MHUPBI»)

1.2 | BBeneHue B TEXHOJIOTHU BUPTYaIbHOH U JJOMOJHEHHOW PEaTbHOCTH

1.3 | 3nakomcTBO ¢ VR-TEXHOIOTHSIMH HA MHTCPAKTUBHON BBOIHOM JICKIIUN 1
TectupoBaHue  yCTpOWMCTBA,  YCTAHOBKAa  MPWIOKEHUW,  aHAIMU3 1
MIPUHILIMIIOB Pa0OTHI, BHISBIEHUE KIFOUYEBBIX XapaKTEPUCTHK
BbisiBieHne NpUHIMIIOB paboOThl HUIEeMa BUPTYaJbHOM pPEalbHOCTH, 2
MOMCK, aHallu3 W CTPYKTypupoBaHue uHpopManuu o apyrux VR-
yCTpOMCTBaxX
Beibop Marepuana W KOHCTPYKIHMHM Ui COOCTBEHHOW TapHUTYPBI, 2
MIOJITOTOBKA K cOOpKE ycTpoiicTBa
CoOopka coOCTBEHHOM TapHUTYPHI, BRIPE3aHNE HEOOXOIUMBIX JIeTanei 2
COopka COOCTBEHHOW TapHUTYpBI, BBIpE3aHHE HEOOXOAMMBIX JeTaleH, 2
JIM3aliH yCTPOMCTBA
TectupoBanue u 10paboTKa MPOTOTUIIA 2
Pabora ¢ kapToil MOJIb30BAaTENBCKOTO OMBITA: BBIABICHHE MpoOiIeM, ¢ 1

KOTOPBIMH MOYKHO CTOJIKHYTBHCS IIpU UCIIOIb30BaHuu VR. PokycupoBka
Ha OJIHOU U3 HUX




AHanM3 U OlLIEHKa CYIIECTBYIONMUX pemeHui mpobisembl. Maporpaduka
10 pEUICHUSAM

Ileneparus wneid ans pereHust STUX npodseM. OnrcaHne HECKOIBKHX
UJCH, SKCIPECC-ICKU3bl. MUHU-TIPE3EHTAMU UICH U BBIOOD JIyUIIUX B
popadoTKy

I/I3y‘leHI/IC IIOHATUA «(IIEPCICKTHUBA», OKPYXHOCTU B ICPCICKTUBE,
ITPUXOBKH, CBECTOTCHHU, naz[a}omeﬁ TCHHU

W3ydyenue cBeTOTEHM W TaJalIIed TeHH Ha mpumepe Quryp.
[Toctpoenne ObicTporo sckuza (Urypsl B TMEpCHEKTHBE, Iepeaaya
00BEMa ¢ MOMOIIBIO KapaHaamia. TeXHUKa pUCOBaHMS MapKepamMu

OcBoenne HaBbIKOB paboThl B [IO mist TpEXMEpHOro MPOEKTHUPOBAHUS
(ua BeIOOp — Rhinoceros 3D, Autodesk Fusion 360)

3D-MonenmpoBanue pa3padaTbIBAEMOro YCTpOICTBa

dotopeanuctuuyHas Buzyanuzauus 3D-momenu. Pennmep (KeyShot,
Autodesk Vred)

[ToarotoBka rpaduyuecKkux MaTepualoB MO TPE3CHTALUU TPOEKTa
(boto, Buaeo, wuHborpaduka). OcBoeHHE  HABHIKOB  BEPCTKHU
IIpe3eHTaluu

[IpencraBienne npoekToB nepea ApyruMu odyyatommumucs. [yonuunas
Mpe3eHTalMsl U 3alUTa IPOEKTOB

Keiic 2. PazpabaTrsiBaem VR/AR-npuioxenus

BBonHas wHTepakTHBHAs JIEKIUS MO TEXHOJOTUSAM JONOJHEHHON W
CMENIaHHOW peaTbHOCTH

TectupoBanne  cymecTtByromux  AR-mpuioxeHui, omnpeneiacHue
MPUHILIMIIOB Pa0OTHI TEXHOJIOTHUN

BrisiBiienue npoOneMHON cuTyaruu, B KoTopod momorio 0s1 VR/AR-
NPUIOKEHHE, UCTIONB3YSI METOBI T3aiH-MBIIUICHHS




AHanmu3 W OIIEHKa CYIIECTBYIOUIUX perieHu mpoosieMbl. ['eHeparus 2
coOcTBeHHBIX HJei. Pa3paboTka crieHapHst MPHIIOKEHHS

PazpaGoTka creHapust MNPUIOKEHHUSA: MEXaHWKa B3aMMOJICHCTBHS, 2
(GbyHKIMOHAT, TPUMEPHBIA BUJ nHTEpdeiica

MuHu-nipe3eHTaluu uaei u ux JopaboTka mo oOpaTHOH CBS3H 2
[locnenoBarenbHOE H3y4E€HHE BO3MOXKHOCTEH cpelbl  pa3paboTKu 2
VR/AR-IpHI0KCHHM

Pazpaborka VR/AR-nipuiiokeHust B COOTBETCTBUH CO CIICHAPUEM 8
C60p 00paTHOI1 CBSA3M OT NOTEHIMAIBHBIX OJIb30BATENIEH PUITOKEHUS 2
JlopaboTKa NpUI0KEHUS, YUUThIBas OOPATHYIO CBA3b [10JIb30BATENS 2
BersBrienue kiroueBbIx TpeboBaHuit k pazpadorke GUI — rpaduueckux 2
uHTepEiCcoB MPUIIOKEHUI

Pazpabotka nnTepdeiica npuaoxkeHns — anu3aifHa U CTPYKTYPBI 2
[lonroroBka rpaduyeckux MarepuajoB s MPE3EHTALUU MPOEKTa 4
(poto, Bumeo, wuHporpapuka). OcBOeHHE HABBIKOB  BEPCTKU
IIpE3EHTALNH

[IpencraBnenue NpoekToB nepes ApyruMu odydaromumucs. [lyomuanas 2
MIPE3EHTALMS U 3alUTa IPOEKTOB

Bcero yacos 68

4.Conep:kaHue TeM MPOrpamMmMbl




Keiic 1. IlpoexkTupyem uaeanbHoe VR-ycTpoiicTBO

B pamkax mepBoro keiica (34 4) oOydaromuecs HCCISAYIOT CYIIECTBYIOIIUE MOICIH
YCTPOMCTB BUPTYaJIbHOW PEaIbHOCTH, BBISBIISIOT KJIIOUEBBIC MApaMETPhI, & 3aT€M BBIIOIHIIOT
IPOEKTHYIO 33/1a4y — KOHCTPYHPYIOT coOcTBeHHOEe VR-ycTpoiictBo. O0yuaromuecs HCClaeaytoT
VR-KoHTpoOJUIEpsl U 0000IIAIOT BO3MOYKHBIE MPUHIUIIBI YIIPABICHUS CUCTEMaMU BUPTYaJIbHOU
peanbHOCTH. CpaBHHUBAIOT pa3IMYHbIC THUIIBl YIPABIECHUS U JEJAI0T BBIBOJBI O TOM, YTO
HEo0X0AuMo i «00MaHa» MO3ra U NOrPYKEHUs B Ipyroil Mup.

OOyuaronyecss cMOryT coOpaTb COOCTBEHHYIO MoJiesb VR-TapHUTYpBI: CIIPOEKTUPOBATh,
CMOJIENIUpOBaTh, BbIpe3aTh/pacrneyaratb Ha 3D-pUHTEpe HY)XHBIE JJIEMEHTHI, a 3aTeM
IPOTECTUPOBATH CAMOCTOSATENIBHO pa3paboTaHHOE YCTPOUCTBO.

Keiic 2. PazpabarsiBaem VR/AR-npuio:xenns

[Tocne dopmupoBaHHUs OCHOBHBIX TOHSTHI BUPTYaIbHOH pPEATbHOCTH, IOTYYCHHUS
HaBBIKOB paboTel ¢ VR-o0opynoBanuem B mnepBoM keiice (34 4), oOydarommuecs MEpexolsiT K
PacCMOTPEHHIO TOHATUN JOIMOJHEHHOM M CMENIaHHOW PeallbHOCTH, Pa30oHpaloT WX OCHOBHBIC
ornuumsi OT BHUpTyanbHOU. Co3maroT coOctBeHHOe AR-mpunoxkenue (augmented reality —
JIOTIOJIHEHHAsT PEAIbHOCTh), OTpaldaTbiBas HABBIKU PAOOThI C HEOOXOAMMBIM B JalIbHEHIIIEM
IPOrPaMMHBIM 00€CIIeYeHIUEM, HaBBIKU AU3aiH-TIPOCKTUPOBAHUS U TN3alH-aHATUTHKH.
OOyvaronuecss HaydaTcsl paboTaTh ¢ KPYIMHEUITUMH PEMO3UTOPUSMHU OECIUTATHBIX TPEXMEPHBIX
MOJIeJIeH, CMOTYT MUHUMAJIBHO aJaITHPOBATH MOJICITH, UMCIOIIHECS B CBOOOIHOM JIOCTYIIE, TIOT
CBOM HYXIbl. HaumHaeTcs 3HaKOMCTBO CO CTPYKTypoil uHTepdeiica mporpammbl anst 3D-
MojierpoBaHus (M0 ycMOTpeHHi0 HactaBHuka — 30S Max, Blender 3D, Maya), ocHOBHBIMH
KOMaHAaMu. BBOJSATCS MOHSATHS «TTOJIMTOHATBHOCTE» U TEKCTYypay.



S5.Kaaposble yci0BuS peaju3aniu MporpaMmbl

TpebGoBaHMsI K KaAPOBBIM PECYPCaM:

YKOMIUICKTOBAHHOCTD 06p330BaTeJ'IBHOFO YUPEKOACHUA neaarorutdyeCKuMu,

PYKOBOAAIIMMU U WHBIMU paGOTHI/IKaMI/I;

® YPOBCHb KBaJII/I(i)I/IKaI_[I/II/I neaarorndyCcCKux, PyKoOBOJAIINUX W HWHBIX pa6OTHI/IKOB
00pa30BaTENbHOTO YUPEKACHHUS;
® HEeNpephIBHOCTH MPO(HECCHOHAIBHOTO PA3BUTHS NEIArOTHUECKUX M PYKOBOISIIIX
pabOTHHKOB  00pa30BaTEIbHOTO  YUYPSKICHUS, PEAIU3YIOIIET0 OCHOBHYIO
00pa30BaTeNbHYIO IPOrpamMmmy.
Kommerenmyu HeIarOrHYeCKOro paboTHHKaA, peaTu3yIoIero OCHOBHYIO

00pa3oBaTeNbHYIO MPOTpamMmy:

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

OCYILECTBIISATh CAMOCTOSITENIbHBI MOUCK M aHaIu3 WHPOPMALUU C TOMOIUIbIO
COBPEMEHHBIX MH(POPMAITMOHHO-TTOUCKOBBIX TEXHOJIOTUH;

BJIaJICHHE HHCTPYMEHTAMHU TIPOCKTHOM JeSTETHHOCTH;

YMEHHE OpraHW30BBIBATh W CONPOBOXJATh Y4EeOHO-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 JonosHeHHOH peanbHOocThIO (Unity3D, Unreal Engine u np.).



6.MaTepuajbHO-TEXHHYECKHE YCJIOBHS Peaju3aluu NporpaMmmbl

AnmnapaTHoe U TeXHHYeCKoe o0ecreyeHue:

Pabouee mecto oOyuaromerocs:

HOYTOYK: TPOM3BOAUTEIBHOCTh Tpoueccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): we menee 2000 emunui; o06bEM
ornepatuBHON namsaTH: He MeHee 4 ['0; 00bém HakonuTenss SSD/eMMC: He meHee
128 I'6 (WM COOTBETCTBYIOIIMK 10 XapaKTePUCTUKAM TE€PCOHATbHBII
KOMIIBIOTEP C MOHUTOPOM, KJIaBUATYpPOH U KOJIOHKaMHU );

MBIIIIb.

Pabouee MecTo HacTaBHHKA:

HOyTOYK: mporieccop Intel Core i5-4590/AMD FX 8350 — aHanornyHasa mnuv
bonee HoBast mogenb, rpaduyeckmin npoueccop NVIDIA GeForce GTX
970, AMD Radeon R9 290 — aHanorm4yHasi unm 6onee HoBas MOAEnb,
00bEéM onepaTuBHOM nNamsaTu: He MeHee 4 6, Bugeobixoq HDMI 1.4,
DisplayPort 1.2 unn 6onee HoBas Mogenb (Wi COOTBETCTBYIOIIMH IO
XapaKTePUCTHKAM TEPCOHATBHBIA KOMIBIOTEP C MOHHUTOPOM, KIIABHATYpOH W
KOJIOHKaMH);

nuieM BupTyanbHoi peaabHocT HTC Vive unu Vive Pro Full Kit — 1 mr.;
JUYHBIE MOOWIIBHBIE YCTpOiicTBa OOydYalOIIMXCS W/MIUM HAcTaBHHUKA C
orepaioHHoi cucreMoil Android;

MIPE3EHTAIIMOHHOE 000PYIOBAHHUE C BO3MOKHOCTBIO TIOJIKITIOUSHUS K KOMIIBIOTEPY
— 1 KOMILIIEKT;

GbaumuapT ¢ KOMILJIEKTOM JINCTOB/MapKepHas J0CKa, COOTBETCTBYIOIIMI HaOOP
MUCHbMEHHBIX MTPUHAIIEKHOCTEH — | 1mIT.;

enuHas cetb Wi-Fi.

IIporpamMmmHoe o0ecnieyeHue:

oucHoe mporpaMMHOe 00ecrieyeHHE;

porpaMMHoe o0ecrieueHue s TpéxmepHoro Mmoaenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

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

rpau4YecKuii peIaKToOp Ha BEHIOOP HACTABHHKA.



Pacxonnble MaTrepuassl:

Oymara A4 nis pucoBaHUS U pacnedyarku — MUHUMYM 1 ynakoska 200 i11cToB;
Oymara A3 nis pucoBaHUS — MUHHMYM 110 3 JIMCTa HAa OJTHOTO 00y4arouierocs;
HA0Op MPOCTHIX KapaHAAIleH — MO KOJIUYECTBY 00yUarOIINXCS;

Ha0Op YEPHBIX MIAPHKOBBIX PYUEK — IO KOJIUYECTBY 00yUarOIINXCS;

kneit [IBA — 2 mir.;

KJIeH-KapaHJJall — [0 KOJUYECTBY 00yUYarouuxcs;

CKOTY MPO3paYyHbIi/MaTOBBIA — 2 MIT.;

CKOTY JIBYCTOPOHHUHN — 2 IIT.;

KapTOH/TOPpOKapToH it MaketupoBaHus — 1200*800 MM, Mo OJHOMY JHCTYy Ha IBYX
o0y4aromuxcs;

HOX MaKETHBIM — [0 KOJMYECTBY 00y4aroInXcs;

JIE3BUS JUI HOKa CMEeHHbBIE 18 MM — 2 mmT.;

HOKHHUIIBI — I10 KOJIMYECTBY O0yUarOLINXCs;

KOBPHK JJIs Pe3KU KapTOHA — M0 KOJIMYECTBY 00y4arOIIUXCS;

JTUH3BI 25 MM WiH 34 MM — KOMIUIEKT, [10 KOJIMYECTBY 00 yUYaronInXcs;

nononuuTelbHo — PLA-mmmactuk 1,75 REC HECKONBLKUX IIBETOB.



7. llepevenn peKOMEHyeMbIX HCTOYHUKOB

1. Anpuan llloneccu. Kak crare qu3aiiHepom, He TpoaB Aylry absBoiy / [Tutep.

2. Kanna JIuarka, Tum Orunsu. [lymaii kak nu3aiiep. {u3aiH-MbllITIEHUE 151
MeHeKepoB / ManH, MiBarnoB u @epOep.

3. Maiikn Jlxxanma. Coxru cBo€ noprdonuo! To, uemy He yyaT B IU3aHHEPCKUX IIKOJAX /
[Turep.

4. @®un Knusep. YUemy Bac He Haydar B Au3aiiH-1mkone / Punon 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, 20009.

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.
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