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I. ITosicHuTeIbHAA 3aNIMCKA

AKTYaJIbHOCTb: BUPTYyaJbHas M JIOMIOJHEHHAS PEATbHOCTH — OCOOBIE TEXHOJIOTHIECKUE
HaIpaBJIeHUs, TECHO CBSI3aHHBIC C JAPYTUMU. ITH TEXHOJIOTHMH BKJIIOYECHBI B CITUCOK KITIOUEBBIX
Y OKa3bIBAIOT CYIIECTBEHHOE BJIUSHUE HA PAa3BUTHE PBHIHKOB. [IpakTHYECKH ISl KaXKIO0M
MEePCIEKTUBHON TMO3HWIIMU OyAylIero KpaiHe TMoje3Hbl OyayT 3HaHus w3 obmactu 3D-
MOJENUPOBAHUS, OCHOB IPOTPAMMHUPOBAHUS, KOMIIBIOTEPHOTO 3PEHUS U T. II.

CorjjacHO  MHOTOYHCIICHHBIM  HMCCJIEIOBAHUSM, VR/AR-peiHOK  pa3BHBaeTCs
IO 3KCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIUMbI KOMIIETEHTHBIE CIIEIIUAIHCTHI.

B xonme mpakTHueckuX 3aHATHH MO MporpaMMe BBOJAHOTO MOAYINS OOy4aroiuecs
MO3HAKOMSTCS. C BUPTYaJIbHOM, JONOJHEHHOW W CMEIIAHHOW pealbHOCTSAMHU, MHOWMYT HX
O0COOCHHOCTH M BO3MOXHOCTH, BBISBSIT BO3MOXHbBIE CIIOCOOBI IIPUMEHEHUS, a TaKXKe OMPEIeIIAT
HamOoJiee WHTEPECHbIE HANpPAaBIICHUS IS JalbHEWIIero yriayOieHus, HapauiebHO pa3BUBas
HAaBbIKM JTU3alH-MBIIUICHUS, JU3allH-aHallu3a W  CIOCOOHOCTh  CO3[aBaTh HOBOE U
BOCTpeOOBaHHOE.

CuHeprus METOJIOB M TEXHOJOTHH, HCIOJIb3yeMbIX B HampaBieHun «Pa3paboTka
MPUJIOKEHUH BUPTYAIbHOW U JIOTIOJTHEHHOUM pPEalbHOCTH», JacT OoOydaroueMycs YHUKajIbHbIC
MeTanpeaMeTHble KOMIIETEHIIMH, KOTOpble OyayT ToJie3HBI B cdepe MNpOEKTUPOBAHUS,
MOJENUPOBaHUs OOBEKTOB U MPOLIECCOB, Pa3paOdOTKU MPHUIIOKEHUN U JIp.

[Iporpamma maér HeoOXOAMMBIE KOMIETCHIIMH Ul JaJbHEUIIero yriayOoI€HHOTO
OCBOCHHS TM3aMHEPCKUX HABBIKOB M METOJUK MPOEKTHpPOBaHUs. OCHOBHBIMU HAIIPABICHUSIMHU B
M3YYEHUU TEXHOJOTUN BUPTYAIIbHOW U JOTIOJTHEHHOW PEaJbHOCTH, C KOTOPBIMU TMO3HAKOMSITCS

O6y‘~IaIOH_II/ICC$I B paMKax MOAYJIsA, CTaAaHYT HAYaJIbHBIC 3HAHUA O pa3pa60TKe HpI/IJ'IO)KCHI/Iﬁ JJIA
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pPa3NUYHBIX ~ YCTPOWCTB, OCHOBBI ~KOMIBIOTEPHOTO 3peHHs, ©OazoBble moHsTUA 3D-
MOJEIUPOBAHUS.

Yepe3 3HAKOMCTBO € TEXHOJOTHSAMHU CO3JaHHMS COOCTBEHHBIX YCTPOWCTB M pa3pabOTKU
OPUJIOKEHUH  OyIyT pa3BHBATBCA  HCCIENOBATENbCKHE, HMHXXCHEPHbIE M IPOCKTHBIC
KOMITIETEHIIUH.

OcBoeHHE 3TUX TEXHOJIOTHH IMOJApa3yMEBaeT IMOJydeHHE psiia 0a30BbIX KOMIIETEHIINH,
BJIQJICHHE KOTOPHIMH KPUTHUECKH HEOOXOIUMO JIFOOOMY CHEIHMATIICTY Ha KOHKYPEHTHOM PBIHKE
tpyna B STEAM-npodeccusix.

Ieanb nmporpammbl: GopMupoBaHue yHUKaIbHBIX Hard- u Soft-kommerennuii mo padote
¢ VR/AR-TexHOIOTHSMEU Yepe3 UCTIOIb30BaHNE KEHC-TEXHOIOTHIA.

3agaum nporpaMmsbi:

Oobyvuarowue:

— O0ObBsicHUTH 0a30Bble TOHATUA cdepbl pa3pabOTKU TNPUIOKEHUH BUPTYaJIbHOH H
JIOTIOJTHEHHOM peaJIbHOCTH: KIIIOUEBbIE OCOOCHHOCTH TE€XHOJIOTHM U MX pa3iuuus MEexXay
coboit, maHopamHoe ()OTO W BHJIEO, TPEKUHT pEAITbHBIX OOBEKTOB, HHTEpQeErc,
MOJINTOHATIBHOE MOJIETPOBAHHUE;

— copMUpOBAaTh HABBIKM  BBHIMOJIHEHHS  TEXHOJIOTMYECKON LEMOYKH  pa3pabdOTKH
MPWIOKEHUH [UIi MOOWJIBHBIX YCTPOMNCTB W/WIM TEPCOHAIBHBIX KOMIIBIOTEPOB C
WCIOJIb30BAHHUEM CHEIHAIbHBIX TPOIPAMMHBIX Cpe;

— chopmupoBaTh 0a30BbIe HABBIKKA paOOTHI B MpOTpaMMax ISl pa3pabOTKU MPHIIOKCHHUH ¢
BUPTYaJIbHOU M TOMOJHEHHOW pPEealbHOCTHIO;

— cdopMupoBarh 0a30Bble HaBBIKM paboOThl B IporpaMmax s TPEXMEPHOTO
MOJETUPOBAHUS;

— HAy4YUTh WCIIOJIb30BaTh W QJAlTUPOBATh TPEXMEpPHBIE MOJENH, HAXOIAIIUeCs B
OTKPBITOM JIOCTYTIE, JJIS 3a]a4 Kekca;

— cdopMupoBarh 0a30Bble HaBBIKM PaOOTHI B MporpaMmax yis pa3paboTKu rpadudecKux
nHTEp(DENCOoB;

— TPUBUTH HABBIKHM MPOEKTHON JIEATEIHHOCTH, B TOM YHCIIE UCIIOJIb30BAHUE HHCTPYMEHTOB

IUIAaHUPOBAHUS.

Pa3zsusarwue:

— Ha TPOTSHKEHMH Bceex 3aHiATui  QopmupoBaTh 4K-koMneTeHIUH (KpUTHYECKOE
MBIIIUIEHUE, KPEaTHUBHOE MBIIIUIEHHE, KOMMYHHMKAIIMS, KOOIIEpaLus);

— cnocoOCTBOBATh pacIupCHUIO CJIOBAPHOTO 3aIiaca,



CIOCOOCTBOBATh  PA3BUTHIO  MAMSTH, BHHMaHHs, TEXHHYECKOTO  MBIILICHHS,
M300peTaTeIbHOCTH;

CIOCOOCTBOBATH PA3BUTHUIO AJITOPUTMHUECKOTO MBILILICHUS;

CHoco0CTBOBATh (OPMHUPOBAHHUIO HHTEPECA K TEXHHUECKUM 3HAHUSIM;

Croco0CTBOBaTh (OPMHUPOBAHUIO YMEHHS MPAKTUUYECKOTO MPUMEHEHHUS IOJTYYCHHBIX
3HAHHM;

chopmupoBath ymeHHE HOPMYIHPOBATH, APT'YMEHTUPOBATH M OTCTaUBATh CBOE MHCHHE;

chOopMHUPOBATh YMEHHE BBICTYIIATh MYOJUYHO C JOKIATaMH, TPE3CHTAMSIMH U T. II.

Bocnumamenvhbie:

BOCITUTBIBATh aKKYPATHOCTh M TUCITUTUIMHUPOBAHHOCTH TIPY BBITIOJTHCHUN PAOOTHI;
crocoOcTBOBaTh  (DOPMHUPOBAHUIO  TOJIOKUTEIIBHOW  MOTHUBAIlMM K  TPYJIOBOH
NS TeIILHOCTH;

CIOCOOCTBOBATh (POPMHUPOBAHHUIO OTBITA COBMECTHOTO M WHJIMBHIYaTHbHOTO TBOPYECTBA
TIPH BBITTOJTHEHUW KOMaH THBIX 3aJ[aHHIA;

BOCITUTBIBATH TPYAOJIIO0HE, YBaXKCHUE K TPYIY;

(hopMHPOBATh YYBCTBO KOJUIESKTUBH3MA W B3aMMOITOMOIITH;

BOCIIMTHIBATh YYBCTBO IMAaTPUOTHU3MA, TPAKIAHCTBEHHOCTH, TOPIOCTH 3a IOCTIKCHHSI

oTeuecTBeHHON U T-oTpacnu.

IIporuo3upyembie pe3yJabTaThl H CIOCOOBI X MPOBEPKHU

JInyHOCTHBIE pPe3yabTaThI:

KPUTHYECKOE OTHOLIECHHE K MHPOPMALIUU U N30MPATEIbHOCTh €€ BOCIIPUSTHUS;
OCMBICIICHHE MOTHUBOB CBOMX JICHCTBUM ITPU BBINOJIHEHUH 3aJaHUM;

pa3BUTHE JH0O03HATEIBHOCTH, COOOPA3UTENBLHOCTH IPH BBIIOJHEHUU Pa3HOOOpPa3HBIX
3aJaHUH TPOOJIEMHOTO U IBPUCTHUECKOTO XapaKTepa,

pa3BUTHE  BHMMATEIBHOCTH,  HACTOMYMBOCTH,  IIEJCYCTPEMIIEHHOCTH,  yYMEHMS
IIPE00JIEBATh TPYAHOCTH;

pa3BUTHE CAMOCTOSITEIBHOCTH  CY)KICHUH, HE3aBUCUMOCTH W  HECTaHJApTHOCTH
MBIILUICHUS;

OCBOEHME COLIMAIBHBIX HOPM, MpaBWJI MOBEJCHHUS, poJieil 1 (GopM colManbHON JKU3HU B
rpymnmnax u cooOI1ecTBax;

(opMupoBaHHEe KOMMYHHMKATUBHOM KOMIETEHTHOCTH B OOLIEHWU M COTPYAHHUYECTBE C

JPYTUMH 00Yy4YaIOIMMHUCS.

MeranpeamMeTHble pe3yJabTaThl:

Pezcynamusnole yHusepcaibuovie Vll€6Hbl€ oelicmesusi.




— yMEHHE IPUHUMATh U COXPAHATH y4eOHYIO 3a1a4y;

— YMCHHUC IUIaHHUPOBATH MOCJICAOBATCIBHOCTD HIAIOB aJITOPUTMa JJId JOCTUXKCHUA LCJIN

— yYMEHHE CTaBUTH IeNb (CO3MaHNUE TBOPUYECKOW pabOThI), TUIAHUPOBATH JOCTHIKCHHE TOU
LEJIN;

— yMEHHUE OCYUIECTBJIATh UTOTOBBIM U NOLIArOBBIM KOHTPOJIb 110 PE3YJIbTATY;

— CIIOCOOHOCTP aJICKBAaTHO BOCHPUHUMATD OLIEHKY HACTABHHUKA U JPYTHX 00yJarOIIUXCS;

— yMEHHE Pa3In4aTh Coco0 U pe3ylbTaT JICHCTBHUS;

— YMCHHUC BHOCUTHb KOPPCKTUBLI B IIGPJICTBI/ISI B ClIydac paCXOXXACHHA PE3yJibTaTa PCIICHUA
3a/1auv Ha OCHOBE €€ OIEHKH M y4€Ta XapaKkTepa CIeTaHHbIX OITHOO0K;

— YMEHHUE B COTPYJHHUYECTBE CTAaBUTh HOBBIC yUEOHbIE 3a/]auu;

— CHOCOOHOCTH MPOSIBJISTH MO3HABATEIbHYIO HHUIIMATUBY B YUEOHOM COTPYTHHUYECTBE;

— yMEHHE OCBaMBaTh CIOCOOBI pElICHUs MPOOJIEM TBOPUECKOTO XapaKTepa B >KU3HEHHBIX
CUTyaluAX;

— YMEHHUE OILIEHHBAaTh IMOJYYAIOUIMHCA TBOPYECKUM IPOIYKT M COOTHOCUTH €ro ¢
M3HAYaJIbHBIM 3aMBICJIOM, BBIMOJIHATH [0 HEOOXOJMMOCTH KOPPEKIHMH JHOO MPOIYKTa,
100 3aMbICIa.

Tlosznasamenvhbie yHUsepcanvrbvle yyeOHbvle 0eucmseus.

— yMEHHE OCYIIECTBJIATH MOWCK HH(GOpMAIMA B WHAMBHIYAIBHBIX WH(MOPMAIIMOHHBIX
apxuBax oOydaromerocs, WH(GpOpPMAIMOHHOW cpene 00pa3oBaTEIBLHOTO YUPEIKICHUS,
(dhenepanbHBIX XpaHWIHIIAX HHHOPMAITMOHHBIX 00pa30BaTEIIbHBIX PECYPCOB;

— yYMEHHE HCIIOJIb30BaTh CPEACTBA WH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
VTSl PeNICHNsI KOMMYHHUKATUBHBIX, I03HABATEIILHBIX M TBOPUECKHX 3a/1a4;

— yYMCHHE OPUEHTHUPOBATHCS B pa3HOOOpa3ru CriocOOOB pEIICHUS 3a/1a4;

— yMCHHE OCYIICCTBISATh AaHAU3 OOBEKTOB C  BBIICICHUEM CYIICCTBEHHBIX U
HECYIIECTBEHHBIX TPU3HAKOB;

— yYMCHHE IPOBOJUTH CPAaBHEHUE, KJIACCU(DUKAIUIO 110 33JaHHBIM KPUTEPHSIM;

— yMCHHE CTPOUTH JIOTUYECKUE DPACCYXKJICHHUS B (opMe CBS3U MPOCTBHIX CYKICHUH 00
00BEKTE;

— yMCHHE yCTaHaBIMBATh aHAJIOTUH, IPHYUHHO-CIICIICTBCHHBIC CBSI3H,

— yYMEHHE MOJEIUPOBaTh, MpeoOpa3oBrIBaTh 0OBEKT U3 YYBCTBEHHOW (DOPMBI B MOJIENb,
I7Ie  BBIJCNEHBl  CYIIECTBEHHBIE  XapaKTePUCTHKU 0oOBekTa (TPOCTPAaHCTBEHHO-
rpaduueckast WM 3HAKOBO-CHUMBOJIMYECKAs );

— YMEHHE CHHTE3MpOBaTh, COCTaBIATH IEJ0€ W3 YacTed, B TOM UHCJIE CaMOCTOSITEIHHO
JOCTpanBaTh C BOCIOJHEHUEM HEJIOCTAIOIINX KOMIIOHEHTOB.

Kommynuxamusnwle ynusepcanvhvie Vll€6Hbl€ oelicmesusi.




— yMEHHE apryMEHTHPOBAThb CBOIO TOUKY 3PEHHS Ha BHIOOpP OCHOBAHWI W KPUTEPHUEB IPH
BBIJICJICHUU NPU3HAKOB, CPABHEHUH U KITACCU(PHUKAIIMUA O0BEKTOB;

— yYMEHHE BBICIyIIUBATh COOECETHUKA U BECTH JHUAJIOT;

— CHOCOOHOCThH TMPHU3HABATH BO3MOXKHOCTH CYIIECTBOBAHUS PA3IMYHBIX TOYEK 3PEHUS H
MPaBO KAKJIOTO UMETh CBOIO;

— YyYMEHHE IUIAHUPOBAaTh Y4eOHOE COTPYAHHYECTBO C HACTABHHUKOM U JIPYTHMH
00yUaIONTUMHUCS: ONPEACIATH 1eNH, QYHKIIMA YIaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS;

— YMCHHUC OCYHICCTBJIATH NOCTAHOBKY BOIIPOCOB: HHUIIUATUBHOC COTPYAHUYCCTBO B IIOMCKE
u cbope nndopmanuu;

— YMCHHUC pa3pCuiaTrb KOH(l)J'II/IKTI)II BBIABJICHUC, I/II[GHTI/Iq)I/IKaHI/ISI Hp06J'ICMI)I, IIOUCK U
OIIEHKa aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHrs KOH(IUKTA, MIPUHATUE PELICHUS U €ro
peanu3anus;

— YMCHHC C HOCT&TO‘—IHOﬁ HOJIHOTON U TOYHOCTBIO BbIpaXXaTb CBOU MBICJIIU B COOTBECTCTBUU
C 3aga4aMi 1 YCIIOBUAMHW KOMMYHHKAIIUUN;

— BJaJICHUE MOHOJIOTMYECKON U TUAIOruueckoi popmMamMu pedH.

IIpenmeTHbIe pe3yJibTaThI
B pe3ynbraTe ocBoeHuUs mporpaMMbl 00ydaroiuecs J0LKHbI
3Hamy:
— KIIIOYEBBIE 0COOCHHOCTH TEXHOJIOTHI BUPTYAIBHOM M IOTIOJIHEHHON PEaIbHOCTH;
— TPUHIUIBI PaOOTHI MPUIOKEHUN C BUPTYaTbHOHN U JOTOJIHECHHOW PealbHOCTHIO;
— TepedYeHb COBPEMEHHBIX YCTPOICTB, UCIOJIb3YEMBIX ISl paOOThI C TEXHOJOTHSIMH, U UX
MpeHa3HauYeHUE;
— OCHOBHOU (PyHKIIMOHAJI IPOrpaMM IJisi TPEXMEPHOTO MOJICTUPOBAHMS;
— TPUHLHUIBI U CIOCOOBI Pa3pabOTKH MPWIOKEHUH C BUPTYAIbHONW M JIOMOJHEHHOM
PEabHOCTBIO;
— OCHOBHOHW (YyHKIHMOHAA WPOTPAMMHBIX Cpel [UIs pa3padOTKU MPUIOKEHHH C
BUPTYAIbHOW U JAOMOJHEHHOU PealbHOCTbIO;

— 0COOCHHOCTH pa3pabOTKH rpaduuecKux HHTEPPEHCOB.

— HaCTpauBaThb U 3aITyCKATh IIJICM BI/IpTyaHBHOﬁ PCAIIBHOCTH;

— YCTaHaBJIMBATb U TCCTUPOBATDH NPHUIIOKCHUA BHpTyaHLHOﬁ PCAIBHOCTH,

— CaMOCTOATCIBbHO CO6I/IpaTB OYKH BHpTyaHBHOﬁ PCAIbHOCTH;

- (I)OpMy.]'II/IpOBaTB 3alavy Ha ITPOCKTUPOBAHNEC UCXOOs U3 BBISIBJICHHOM HpO6J'IeMBI;

— YMCTb IIOJIb30BATHCA Pa3JIMYHBIMU MCTOAMU I'CHEPpALTUN H,Z[eﬁ;



—  BBINOJIHATH IPUMUTUBHBIE OIIEpALlMU B IIpOrpaMMax il TPEXMEPHOTO MOJIEIUPOBAHMS;

— BBINOJHATH NPUMHUTHBHBIC OINEpallMd B MPOTPAMMHBIX CpeAax [uii pa3paboTKu
NIPUJIOKEHHUH ¢ BUPTYAJIbHOU U JOIIOJIHEHHOW peaIbHOCTBIO;

— KOMIIWJIUPOBATh NPWIOKEHUE JJIsI MOOWMJIBHBIX YCTPOHCTB MJIM TEPCOHAIBHBIX
KOMIIBIOTEPOB U pa3MeIaTh €ro JJIs CKauMBaHUs I10JIb30BATEIISIMU;

— paspabarbiBaTh rpadudeckuii uarepdeiic (UX/UI);

— paspabarbIBaTh Bce HEOOXOIMMBIE TpapUUecKUe W BUACOMATEPUANBI Ul MPE3CHTANN
IIPOEKTA;

— IPEACTABIIATH CBOM IPOEKT.

6nademsy:

— OCHOBHOM TEpMHUHOJIOTHEH B 00JIACTH TEXHOJIOTMH BUPTYaJbHOM M JIOTIOJIHEHHOMN
pEalbHOCTH;

— 0a30BBIMU HaBbIKaMH TPEXMEPHOTO MOJEITUPOBAHUS;

— 0a30BbIMH HaBBIKAMH pa3pabOTKH MPUJIOKEHUN C BHUPTYyaIbHOM U JOIMOJIHEHHOM
PEabHOCTBIO;

— 3HaHUSAMU N0 MPHUHIMIAM pabOThl U OCOOEHHOCTSIM YCTPOICTB BHUPTYaJbHOU H

JIOTIOJTHEHHOM PEabHOCTH.

@®opMbl OJBEIEHUS UTOTOB peau3annu 0011e00pa3oBaTeIbHOM MPOrPaMMbl
[TonBeaeHne UTOrOB peaIM3yeTCsl B paMKax 3allluThl Pe3ysbTaToB BhiNoJHeHUs Keiica 1 u

Keiica 2.

@®opMbl IEMOHCTPAIIUN PE3YJIbTATOB 00yUeHUs
[IpencraBienue pe3yabTaToB 00pPa30BaTEIBLHOM EATENbHOCTH NPOAET B (hopme MyOnuuHO
Mpe3eHTAllMN PEeIIeHUH KeiCOB KOMaHJaMH W TOCJIEIYIOIIUX OTBETOB BBICTYMAIONIMX Ha

BOIIPOCHI HACTABHUKA U JPYI'UX KOMAH.

®opMBbI IUATHOCTHKH Pe3y/1bTATOB 00y4eHHusl

Eecena, TCCTUPOBAHHUCEC, OIIPOC.

Coaepikanue nporpamMmsl Kypca

[Iporpamma npeamnoaraeT MOCTENEHHOE PACIIMPEHNE 3HAHUM U UX YTyOlieHHe, a TaKkxKe
npuoOpeTeHne yMeHHil B 00JacTH HPOEKTHPOBAHUS, KOHCTPYHMPOBAHHS M H3TOTOBJICHUS
TBOPYECKOTO MPOAYKTA.



B ocHoBe 00pa3oBaTeNbHOTO TpOIECcca JIGKUT MPOEKTHBIM moaxona. OcHoBHas ¢dopma
II01aY¥ TEOPUU — UHTEPAKTUBHBIE JIEKLMU U IOLIArOBbIE MacTep-Kiacchl B rpynnax a0 10-15
yenoBeK. [IpakTuueckue 3a1aHus UIAHUPYETCS BBINOJIHATh KaK MHAUBUAYAJIBHO U B Mapax, Tak
U B MaJIbIX TPYNINax. 3aHATHS IPOBOATCSA B BUAE Oecell, CEMUHAPOB, JICKIUHN: Il HATJISAHOCTH
[10J1aBa€MOI0  Marepuana HCIOIb3YEeTCs pa3IMYHBI MYJIBTUMEAMMHBIM Marepual —

npe3ceHTalu, BUACOPOJINKU, HPUIJIOKCHHUA IIP.

TemaTn4veckoe IJIAHUPOBAHUE

No Bcero
n/n Pa3znesibl mporpaMMbl y4eOHOI0 Kypca 4acoB

Oo6pa3oBarejibHasi 4aCTh

1| Keiic 1.
IIpoexTupyem uaeaannoe VR-ycrpoiicro

1.1 | 3nakomctBo. Texnuka Oe3omacHocTH. BBomnoe 3anstue («Co3maBait 2
MHUPBI»)

1.2 | BBeneHue B TEXHOJOTHH BUPTYaJTbHON U JOTIOJTHEHHOW peaTbHOCTH

1.3 | 3nakomcTBO ¢ VR-TEXHOJIOTHAMHU HAa MHTEPAKTUBHON BBOJHOM JICKITMH 1

TectupoBanume  ycTpoWcTBa, YCTaHOBKa  MNPUIIOKEHUH,  aHaIH3 1
MIPUHIIUIIOB PaOOThI, BHISIBICHUE KITIOUYEBBIX XapaKTEPUCTHK

BoisiBnenue npuHOUIIOB paboOThl NUIEMa BUPTYaIbHON pealbHOCTH, 2
MOUCK, aHallu3 U CTPYKTypuUpoBaHue HUHGPoOpManmuu o Jpyrux VR-
YCTpPOMCTBAX

BeiObop Mmarepuana M KOHCTPYKIHMHM Ui COOCTBEHHON TapHMTYpHI, 2
MOJITOTOBKA K COOpKE yCTpOHCTBA




C6opka coOCTBEHHOM rapHUTYPHI, BBIpE3aHne HEOOXOAMMBIX JeTaleit

COopka COOCTBEHHOW TapHHUTYPHI, BhIPE3aHHE HEOOXOIUMBIX JETalleH,
JIM3aiH YCTPOMCTBA

TectupoBanue u 1opaboOTKa MPOTOTUIIA

Pabora ¢ kapToil Moyb30BaTEIBCKOTO OIBITA: BBISIBICHHE MHpPOOIEM, ¢
KOTOPBIMHM MOKHO CTOJIKHYThCS IPH UCNIOIb30BaHUH VR. DokycupoBKa
Ha OJHOU U3 HUX

AHanu3 M OLIEHKa CYHIECTBYIONIUX pemreHui nmpobnemel. Mudorpaduxa
0 PEIICHUSIM

I'enepamms waeit st perieHus TUX mpobieM. OnucaHne HECKOJIbKUX
UJeH, SKCTpecc-3CKu3bl. MUHH-TIPE3CHTAIINN UJIeH U BBIOOP JTy4IINX B
popaboTKy

N3ydyeHne TOHATHUA «IIEPCHEKTHBA», OKPYKHOCTH B TEPCHEKTUBE,
LITPUXOBKH, CBETOTEHH, MaJarolield TeHU

N3yuenne CBETOTEHM ©W TMajaliied TEHH Ha mnpumepe duryp.
[TocTtpoenne ObICTpOTO 3CKM3a (GUrypbl B TIEPCIEKTHBE, Tepenaya
00BEMa Cc MOMOIIBI0 KapaHaaia. TexHuKa pucoBaHUs MapKepaMu

OcBoenne HaBBIKOB paboThl B 1O misa TpEXMEpHOro MpOEKTHPOBAHUS
(ua Be1bOop — Rhinoceros 3D, Autodesk Fusion 360)

3D-MopenupoBaHue pa3padaTbIBa€MOTO YCTPOHCTBA

®ortopeanuctuyHas Bmsyanuzanus 3D-mogenu. Penmep (KeyShot,
Autodesk Vred)

IloaroroBka rpaduyeckux MaTepuajoB Uil MPE3EHTAlMM IPOEKTa
(poto, Buaeo, wuHborpapuka). OcBoeHHE HABBIKOB  BEPCTKU
MIpe3eHTaIH

[IpencraBnenue NpoeKkToB nepea ApyruMu oOydaromumucs. [lyonuunas
MIPE3EHTALMS U 3alUTa IPOEKTOB




Keiic 2. Pazpa6aTrpiBaem VR/AR-npuiioxenus

BBoaHas MHTEpakTHBHAs JIEKLUUsS II0 TEXHOJOTUAM JOIOJHEHHOU H
CMELIaHHOM PeaJIbHOCTH

TectupoBanue  cymectByomux  AR-mpuioxenuid, omnpeneneHue
MIPUHIIUAIIOB PA00THI TEXHOJIOT U

BrrsBienne npoOneMHOM cuTyauu, B KOTOpoid momorio 0s1 VR/AR-
MIPUJIOKEHUE, UCTIOJb3Ys METObI AU3aH-MbIILICHUS

AHanu3 M OlLIEHKa CYHIECTBYIOIIUX pelleHud mnpoOnemsl. ['eHeparus
coOcTBeHHBIX uael. PazpaboTka crieHapus IpUIIOKEHUS

Pa3paboTka cueHapusi TPUIOKEHHS: MEXaHMKa B3aUMOJIEHCTBUA,
(yHKIIMOHAJ, MPUMEPHBIN BUI nHTepdelica

MuHu-npe3eHTaIu uae 1 ux 1opadboTka mo oopaTHOM CBSA3H

ITocnemoBaTenbHOE HW3yYeHWE BO3MOKHOCTEH cpeibl  pa3paboTKh
VR/AR-npuioxeHni

Pazpabotka VR/AR-nipuioxeHus B COOTBETCTBUHU CO CIICHAPHEM

C6op oOpaTHO¥ CBS3U OT MOTEHIUATIBHBIX MOJIb30BaTENICH MPUIIOKEHUS

JlopaboTka mpUIOKEHUs, YIUThIBAsE 0OPaTHYIO CBSA3b MOJIB30BATEIS

BrisiBnenue kimoueBsix TpeboBanuit k pazpadorke GUI — rpaduueckux
HHTEp(DENCOB MPUIOKCHUMA

Pa3paboTtka unrepdeiica npuiokeHuss — Iu3aiiHa U CTPYKTYPbI

IlonroroBka rpaduueckux MaTepHajoB Ui MPE3EeHTAlUU IPOEKTa
(poto, Buaeo, wuHborpapuka). OcBoeHHE HABBIKOB  BEPCTKU
MIpe3eHTaH




[IpencraBieHre TPOEKTOB mepea APYruMu oOydarommmucs. [lyonmanas 4
MPE3EHTAIIMS U 3al[UTa MPOCKTOB

Bcero uacos 70

Coaepikanue TeM NPOrpaMMbl

Keiic 1. IIpoextupyem ugeanbHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica (34 4) oOydaromipecsi UCCIENYIOT CYIIECTBYIOIIUE MOICIH
YCTPOWCTB BHPTYAJILHOW PEATbHOCTH, BBISBISIOT KIIIOYEBBIC ITAPAMETPHI, @ 3aTE€M BBITIOTHSIOT
MIPOEKTHYIO 3ajjauy — KOHCTPYUPYIOT coocTBeHHOE VR-ycTpoiicTBo. OOyuaromiuecs: HCCaeayoT
VR-koHTpOJUIEpH! M 0000IIAI0T BO3MOXKHBIE TPUHIIHITEI YIIPABICHUS CUCTEMaMU BHUPTYaJIbHOU
peambHOCTH. CpaBHUBAIOT pa3jMYHBIC THIBI YIOPaBICHHS W JENAIOT BBIBOABI O TOM, YTO
HE00X0IuMo JUIsl «0OMaHa» MO3ra M MOTPYKEHUs B APYroil Mup.

OOyuaromuecss cMmoryr coOparb COOCTBEHHYIO MoJeNnb VR-rapHUTYpbl: CHpPOEKTHPOBATH,
CMOJIETUPOBaTh, BBIpe3aTh/pacriedarath Ha 3D-TIpUHTEpe HYKHBIE OJIIEMEHTHI, a 3aTeM
MIPOTECTUPOBATH CAMOCTOSITEIBHO pa3pabOTaHHOE YCTPOMCTBO.

Keiic 2. PazpabarbiBaem VR/AR-npusio:kenust

[Tocne ¢opmMupoBaHUsT OCHOBHBIX TOHSITHH BHUPTYAJbHOW PEATbHOCTH, MOJTYYCHHS
HaBBIKOB paboThl ¢ VR-000pymoBanuem B mepBoM keiice (34 9), oOydarorniuecss mepexoisaT K
PAacCMOTPEHUIO TOHATUN JOTIOJIHEHHOW W CMEIIaHHOW peabHOCTH, pa3OMparoT MX OCHOBHBIC
ommuns OoT BUpTyarbHOW. Co3maroT coOctBeHHOe AR-mpuiokenue (augmented reality —
JIOTIOJTHEHHAs PEealbHOCTh), OTpaldaThiBasi HABBIKM PabOThl ¢ HEOOXOAMMBIM B JajibHeHIieM
MIPOrpaMMHBIM OOecrieueHueM, HaBbIKU JU3aiH-TIPOCKTUPOBAHUS U IN3aiH-aHATTUTUKH.
OOyuaromuecs Hay4arcst paboTaTh C KPYMHEUITUMHU PEO3UTOPUSMHU OECIUIATHBIX TPEXMEPHBIX
MoJenel, CMOTyT MUHUMAJIbHO a/IaliTUPOBATh MOJIEH, UMEIOIINECs] B CBOOOTHOM JIOCTYIIE, O
CBOM HYXKIbl. HaumnHaercsi 3HaKOMCTBO €O CTpyKTypoil wuHTepdeiica mporpammbl s 3D-
MoJenupoBaHus (Mo ycMoTpeHuio HactaBHHKa — 3ds Max, Blender 3D, Maya), ocHOBHBIMU
KOMaHJaMH. BBOJIATCS IOHATHSA «IIOJUTOHABHOCTD» H «TEKCTYpay.



KanpoBsble yciioBusi peajiu3anuy NporpamMmbl

TpebGoBaHMs K KaAPOBBIM PECYPCAM:

® YKOMIUICKTOBAaHHOCTh  00pa30BaTENbHOTO  YUPEKACHUS  IEAarOrHYECKUMH,
PYKOBOJSAIINMH U MHBIMH PaOOTHUKAMU;

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

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

Komnerentyn MEeIarOrMYeCKOro paboTHHKA, peaTu3yIomero OCHOBHYIO

00pa3zoBaTeNbHYIO MPOTPAMMY:

oOecrieunBaTh YCIIOBHS JUTSl YCIICITHOM JESITETLHOCTH, IO3UTUBHOW MOTHBAITUH, a
TaK)Ke CAMOMOTHBUPOBAHUS 00yJaIOIIIXCS

OCYIIIECTBIISATh CAMOCTOSTEIbHBIA TOWCK W aHAJIM3 HH(MOPMAIMK C TTOMOIIBIO
COBPEMEHHBIX HH(POPMAITMOHHO-TTOUCKOBBIX TEXHOJIOTHH;

BJIaJICHHE WHCTPYMEHTAMHU IPOCKTHOH e TEILHOCTH,

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

YMEHUE HHTEPIIPETUPOBATH PE3YIbTAThI JOCTHKECHUH 00yUJaIOIINXCS;

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

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

BUPTYyaJIbHOU U nononHeHHOU peanbHoCThIO (Unity3D, Unreal Engine u ap.).



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

AnmnapaTtHoe ¥ TeXHH4YeCKoe o0ecrieyeHune:

PaGouee mecto oOygarorerocs:

HOYTOYK: TPOHW3BOJMTEIHLHOCTh Tporieccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): He menee 2000 emuHuUI; 00BEM
orepaTtuBHOM nmamsTH: HEe MeHee 4 ['0; 00béM HakonuTens SSD/eMMC: He menee
128 TG (unm COOTBETCTBYIOIIMK TIO0 XapaKTEPHCTUKaM IepCOHAIbHBIN
KOMITIBIOTEP C MOHUTOPOM, KJIAaBUATYPOH U KOJIOHKAMHU);

MBIIIb.

PabGouee mecTo HacTaBHUKA:

HoyTOyK: mporeccop Intel Core i5-4590/AMD FX 8350 — aHanormyHas nnu
bonee HoBass mogenb, rpadudeckmn npoueccop NVIDIA GeForce GTX
970, AMD Radeon R9 290 — aHanornyHasa wnu 6onee HoBas Mopgersb,
06bEéM onepaTuBHOM nNamsaTu: He MeHee 4 6, BuoeoBbixoq HDMI 1.4,
DisplayPort 1.2 unn 6onee HoBass mogenb (uWiau COOTBETCTBYIOLIUHN TI0
XapaKTEPUCTUKAM I€PCOHAIBHBIA KOMIIBIOTED C MOHHTOPOM, KJIAaBHATypOd U
KOJIOHKAMH);

nuieM BupTyanbHo# peanbHoctd HTC Vive unmm Vive Pro Full Kit — 1 mT.;
JUYHBIE MOOWIBHBIC YCTPOWCTBA OOy4YalOmMXCS W/WIW  HACTaBHHKA C
omneparnoHHoi cuctemoit Android;

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

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

enuHas cetb Wi-Fi.

IIporpamMHoe odecneuenune:

oducHoe nporpaMmMHoOe oOecriedeHue;

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

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

rpaduuecKuil peakTop Ha BBIOOP HACTaBHUKA.



Pacxonnble MaTepuasbl:

Oymara A4 st pucoBaHUs U pacnedyaTku — MUHUMYM | ynakoBka 200 iucToB;
Oymara A3 njs pucOBaHUSI — MUHUMYM TI0 3 JIUCTa HA OJTHOTO 00y4aroierocs;
Ha0Op MPOCTHIX KapaHAAIeH — MO KOJINYECTBY 00yUJaIOMInXCs;

Ha0O0p YEPHBIX MIAPHKOBBIX PYUEK — MO KOJIUYECTBY 0OYUaAIOIMINXCS;

kneit [IBA — 2 mir.;

KJIeH-KapaHam — 10 KOJUYECTBY 00yJaromuxcs;

CKOTY MPO3pavyHbI/MATOBBIA — 2 WIT.;

CKOTY JBYCTOPOHHUHN — 2 MIT.;

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

HO MaKETHBII — 10 KOJIMYECTBY O0y4aIOUIUXCS;

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

HOXKHHUIIBI — T10 KOJIMYECTBY O0yUaIOLIUXCS;

KOBPHK Il PE3KU KApTOHA — [0 KOJIMYECTBY 00yUarOIMINXCS;

JIUH3BI 25 MM WK 34 MM — KOMIUICKT, TI0 KOJIMYECTBY O00yUJaIOIIUXCS;

nJonoJHUTeabHO — PLA-mtactuk 1,75 REC HeCKOJIBKUX I[BETOB.
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[Tutep.
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/ Paperback, 2012.

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

14.  Susan Weinschenk. 100 Things Every Designer Needs to Know About People (\VVoices
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23.  http://www.rusoculus.ru/forums/.
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25. VRBE.ru.
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32.  http://mocoloco.com/.
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34. https://vimeo.com/idsketching.
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