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I. IlosicHuTe/IbHAA 3aMIMCKA

AKTYaJlbHOCTB: BHPTYaJIbHAsl PEAJIbHOCTH — 0CO00€ TEXHOJIOTUYECKOE HaIpaBJCHHUE,
TECHO CBSI3aHHOE C JPYTMMH. DTa TEXHOJOTHS BKJIOYEHA B CIMCOK KIIFOYEBBIX U OKa3bIBAET
CYLIECTBEHHOE BIMSHUE HAa pa3BUTHE DPBIHKOB. IIpakThuecku sl KakI0M NMEPCIEKTUBHOU
NO3MIMHU OyIymiero KpaifHe moje3Hsl OynyT 3HaHHS W3 obmacté 3D- MonenupoBaHUs, OCHOB
MIPOrpaMMHUPOBAHUS, KOMIIBFOTEPHOT'O 3PEHHMS U T. 11

CornacHO  MHOTOYHMCIICEHHBIM  HCCJIEIOBaHUSAM, VR/AR-pbiHOK  pa3BuBaeTcs
10 HKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOAMMbI KOMIIETEHTHBIE CIIEI[UAJINCTBL.

B xone mpakTHdeckuX 3aHATHI MO MOporpaMMe BBOJHOTO MOJIyJs oOydaromuecs
MTO3HAKOMSATCS C BUPTYAJIbHOH, JOMOJIHEHHOM M CMEIIAHHOM pPEaJbHOCTAMH, MNOWMYT HX
0COOEHHOCTH M BO3MOKHOCTH, BBISIBSIT BO3MOXHBIE CIIOCOOBI IPUMEHEHUS, a TaKKe ONMPEAeIIsiT
HanOoJee WHTEPECHbIE HAINpPABICHUS NJs JajdbHEHIIero yriayOsieHus, MapajuielbHO pa3BUBast
HAaBBIKM  JAU3alH-MBINUICHHS, JU3aiH-aHAlIM3a M CIIOCOOHOCTh  CcO3JaBaTh HOBOE U
BOCTpeOOBAaHHOE.

CuHeprus MeETOJIOB M TEXHOJOTUH, HCIOJIb3yeMbIX B HamnpasieHuu «Pa3paborka
MPWIOKEHUH BUPTYaJbHOW M JOMOJIHEHHON pPEeaJbHOCTW», JAcT O00ydaroleMycsl YHUKaJIbHbIE
MeTanpeIMeTHble KOMIIETEHILMH, KOTOpble OyayT TmoJie3Hbl B cdepe MNpOeKTUPOBAHUSA,
MOJIENTUPOBaHUsl O0BEKTOB U MPOLIECCOB, pa3pabOTKU MPUIIOKEHUH U JIp.

[Iporpamma naér HeoOXoauUMblEe KOMIETEHIMH I JaJbHEHUIIEro yri1yOJ&éHHOro
OCBOEHUS JIM3ailHEPCKUX HABBIKOB U METOAMK MPOEKTUpoBaHMs. OCHOBHBIMH HaIlPaBJICHUSIMHU B
M3Y4YEHUH TEXHOJIOTUH BUPTYaJbHOW M JIONOJHEHHOW pPEalbHOCTH, C KOTOPBIMU ITO3HAKOMATCS
oOyuaromuecsi B paMKax MOJAYJs, CTaHYT HayallbHbIe 3HAHHUA O Pa3pabOTKe MPHIOKEHHUHA s
pa3IMYHBIX  YCTPOWCTB, OCHOBBI KOMIIBIOTEPHOTO 3peHus, 0Oa3oBble moHATUA  3D-
MOJIEJIMPOBAHUS.

Yepes 3HAKOMCTBO C TEXHOJIOTHSIMU CO3/1aHUSl COOCTBEHHBIX YCTPOWCTB U pa3padOTKH
NPUIOKEHUH OyIyT pa3BUBATbCA  MCCIIENOBATENbCKUE, WH)KEHEPHBIE U IPOCKTHHIC
KOMIETEHIIUH.

OcBoeHHME 3THX TEXHOJOTHH IMOApa3syMeBaeT IMOJNyuyeHHE psija 0a30BbIX KOMIIETEHIINH,
BJIaJICHHE KOTOPHIMU KPUTHYECKH HEOOXOIUMO JIFOOOMY CIIEHUATUCTY HA KOHKYPEHTHOM PBIHKE
tpyna B STEAM-nipodeccusx.

Heas mporpammbl: hopMHupoBaHne YHUKAIBbHBIX Hard- u Soft-kommneTreniuii mo padore
¢ VR/AR-TexHOIOTHSIMU Yepe3 HUCTIOIb30BAHNE KEHC-TEXHOIOTHH.

3agaum nporpaMmsi:

Obyuarouue:



— O00bACHUTH 0a30Bble MOHATHA cQepbl pa3padOTKU NPWIOKEHUH BUPTYaTbHOH U
JIOTIOJTHEHHOM pealbHOCTH: KJIIOUEBbIE OCOOEHHOCTH TEXHOJOTUH U X pa3Indus MEXKIY
co0oii, maHopaMHoOe (OTO U BHJI€0, TPEKUHT peaJbHbIX 00BEKTOB, MHTEP(DEIIC,
HOJIMTOHAJIBHOE MOJICIMPOBAHUE;

— chopMupOBaTh HaBBIKM BBIIOJIHEHHUS TEXHOJIOTMYECKOM LENOYKH  pa3paboTKu
OPUWIOKEHUN [UIi MOOWIIBHBIX YCTPOWCTB W/MIM MEPCOHAJIBHBIX KOMIIBIOTEPOB C
UCIIOJIb30BAaHUEM CHEIMAIbHBIX IPOIPAMMHBIX CPEL;

— copmupoBaTh 0a30BbIe HaBBIKM PabOTHI B MporpaMmax JAjsl pa3padOTKU MPHIIOKEHHUH C
BUPTYAJIBHOU U JOIIOJIHEHHOU PEAIBHOCTHIO;

— chopmupoBaTh 0a30BbIC HABBIKK PaOOTHI B IPOTPaMMax Ui TPEXMEPHOTO
MO/JIEJINPOBaHMS;

— Hay4uThb UCHOJIb30BATh U aIAITUPOBATH TPEXMEPHBIE MOJIENIN, HAXOISAIINECS B
OTKPBITOM JIOCTYTIE, JIJIS 3a]1a4 Keca;

— cdopmupoBaTh 0a30BbI€ HABBIKK pa0OTHI B IporpamMmax i pazpaboTKu rpapuueckux
UHTEPEHCOB;

— TPUBHUTbH HABBIKU MPOEKTHOM JI€ATEITLHOCTH, B TOM YHCJIE MCIIOJIb30BaHUE HHCTPYMEHTOB
IUTAHUPOBAHMSL.

Paszsusarowue:

— Ha OPOTSDKEHHM BeeX 3aHATUH popmupoBaTh 4K-KoMIeTeHIIUHN (KPUTHYECKOE
MBIILUIEHUE, KPEaTUBHOE MBIIIJIEHHE, KOMMYHHKAIIHS, KOONIEPALINs);

— CMocoOCTBOBATh PACHIMPEHHIO CIIOBAPHOTO 3amaca;

—  CIocoOCTBOBATH Pa3BUTHIO MAMSITH, BHUMAHUS, TEXHUYECKOTO MBIIIJICHHS,
HN300pEeTaTeIbHOCTH;

— CIOCOOCTBOBATh PA3BUTHIO AITOPUTMUYECKOTO MBIIIICHHS;

— cnoco0cTBOBAaTh (OPMHUPOBAHUIO HHTEPECA K TEXHUYECKUM 3HAHUSM;

—  c1mocoOCTBOBATH (POPMUPOBAHHIO YMEHUSI MPAKTHYECKOTO MPUMEHEHHS TTOTYYSHHBIX
3HAHHIL;

— chopmupoBats ymeHnue GpopMyIupoBaTh, apryMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;

— chopMupoBaTh yMEHHUE BBICTYNATh MyOJUYHO C TOKIaJaMH, IPE3eHTAlUAMU U T. II.

Bocnumamenvuvie:

— BOCIIUTBIBATb aKKYPATHOCTb U JUCHUINTMHUPOBAHHOCTDL ITPU BBITTOJIHCHUU pa6OTBI;

— cnoco0cTBOBAaTh (DOPMHUPOBAHUIO MOJOKHUTEILHOW MOTUBALIMU K TPYIOBOM

JACATCIbHOCTH,



CIIOCOOCTBOBATH (I)OpMI/IpOBaHI/II-O OIbITa COBMECTHOTO U HHAUBUAYAJIbHOT'O TBOPYECTBA

IIPU BBITIOJTHEHUHM KOMaH/HBIX 3aJaHUM;

BOCIIUTBIBATh TPYAOJIIO0HE, YBaXKEHUE K TPYLY;

(opMHPOBATH UyBCTBO KOJUIEKTUBU3MA U B3aUMOIIOMOILIY;

BOCIIUTHIBATh YYBCTBO NATPHOTU3MA, IPAXKIAHCTBEHHOCTH, TOPIOCTH 3a JOCTHXKEHUS

oteyecTBeHHON U T-oTpaciu.

HpOI‘H03I/IpyeMbIe pPe3yJdbTaThl X CIoco0bl HX MMPOBEPKHU

JINYHOCTHBIE pe3yabTaThbl:

KPUTHYECKOE OTHOIICHHE K MHPOPMAIIN 1 N30MPATEIbHOCTh €€ BOCTIPHSTHUS;
OCMBICIICHHE MOTUBOB CBOMX JICHCTBHUII IPY BBHITIOIHEHHUH 3aaHUI;

pa3BUTHE JII0003HATEIIEHOCTH, COOOPAa3UTEIbHOCTH IPU BBIIIOJIHEHUN Pa3HOOOPA3HbIX
3aJjaHuil IPOOJIEMHOT0 M 3BPUCTUYECKOTO XapaKTepa;

pa3BUTHE BHUMATEILHOCTH, HACTOMYMBOCTH, IIETICYCTPEMIIEHHOCTH, YMEHUS
IPE0JI0IeBaTh TPYTHOCTH;

pa3BUTHE CAMOCTOATEILHOCTH CYKACHUH, HE3aBUCUMOCTH U HECTAHIaPTHOCTHU
MBIIIICHHS;

OCBOCHHE COIMAJIBHBIX HOPM, PABHJI TIOBEACHUS, POJieH U (GOPM COIMATIBHOMN KU3HU B
rpyImnax u cCooOIIecTBax;

(dbopMupoBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECHUU M COTPYIHHYECTBE C

APpyrumu 06yqa101111/1M1/105{.

MeTanpeamMeTHble pe3yJIbTaThI:

Pezyramusnvie ynueepcaivible yuebnvle 0eucmeus:

yYMEHHUE NMPUHUMATDh U COXPAHAThH YUEOHYIO 3a1a4y;

YMEHHE [UIAHUPOBATh NIOCIIEN0BATENBHOCTD I1ar0B AJITOPUTMA JUI JOCTHKEHUS L€ ;
YMEHHE CTaBUTh 1I€JIb (CO3aHNE TBOPUYECKOU pabOThl), INIAHUPOBATH TOCTHXKEHNE ITON
LeJy;

YMEHHE OCYILIECTBIISITH UTOTOBBIN U MOLIArOBbI KOHTPOJIb 10 PE3YJIbTaTy;
CIOCOOHOCTb a/IEKBATHO BOCTIPMHUMATD OLIEHKY HACTaBHUKA U JIPYTHX 00YYarOIUXCs;
YMEHHE pa3ianyaTh coco0 U pe3ysbTaT AeHCTBuUS;

YMEHHME BHOCUTb KOPPEKTUBBI B IEHCTBHS B CIIydae PACXOKIACHUS pe3ysibTaTa PEeIeHHs
3a/1auyy Ha OCHOBE €€ OIICHKHU M yuéTa XapakTepa CleJaHHBIX OIHO0K;

YMEHHUE B COTPYAHUYECTBE CTAaBUTh HOBBIE YUeOHBIC 3a/1auu;

CIIOCOOHOCTh IIPOABJIATH ITO3HABATCIIBHYIO MHUTITUATHBY B y‘le6HOM COTPYAHUYICCTBCE,



YMEHHE 0CBaMBaTh CIIOCOOBI PeLIeHUs] TPOOIeM TBOPUECKOTO XapaKTepa B )KU3HEHHBIX
CUTyalusX;

YMEHHUE OLICHUBATH MOy YaIOIUIC TBOPYECKUN ITPOYKT U COOTHOCUTB €TI0 ¢
M3HAaYaJIbHBIM 3aMbICJIOM, BBIIIOJIHATH 10 HEOOXOJUMOCTH KOPPEKLIUH JINOO MPOAYKTa,

1100 3aMBbICIIA.

Ilo3nasamenvhbie YHUBEDCAIbHBLE V‘t€6Hbl€ oelicmeus:

YMCHUC OCYHICCTBJIATH IIOUCK I/IH(l)OpMaHI/II/I B HWHAMBUAYAJIbHBIX I/IH(l)OpMaIII/IOHHI)IX
apxuBax oOywaromerocs, WH(QOPMAIMOHHOW cpefe 00pa30BaTEIBLHOTO YUPEKICHHS,
(henepanbHBIX XpaHWIUIIAX HHPOPMAIIMOHHBIX 00pa30BaTEIBHBIX PECYPCOB;

YMEHHE HCIIONh30BaTh CPEICTBA HHOOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHMA
AJI pCIICHUS KOMMYHHUKATUBHBIX, ITO3HABATCIIBHBIX U TBOPYCCKUX 3a1a1,

YMEHHE OPUEHTUPOBATHCS B PA3HOOOpa3UH CITIOCOOOB PEIICHUS 3a/1ay;

YMCHHUC OCYHICCTBIIATH aHAJIN3 O6'L€KTOB C BBIICJICHUCM CYIICCTBCHHLIX U
HECYIIECTBEHHBIX MPU3HAKOB,
YMEHHE MPOBOIUTH CPABHEHHE, KIACCUDUKAIIHIO 110 33IaHHBIM KPUTEPHUSIM;
YMEHHUE CTPOUTD JIOTUYECKUE PACCYKIEHHS B (hOpME CBSI3U MPOCTHIX CYKICHUN 00
00BEKTE;
YMCHHUC YyCTaHABJIMWBATH aHAJIOI'MH, TPUYHUHHO-CJICACTBCHHBIC CBA3U;
YMEHHE MOJEIUPOBaTh, IPEOOPa30BBIBATh OOBEKT U3 YYBCTBEHHOH (OPMBI B MOJIEINb,
rac BBIJICJICHBI CYHICCTBCHHBIC XapaKTCPUCTUKU oOBeKTa (HpOCTpaHCTBCHHO-
rpaduueckas Wil 3HaKOBO-CUMBOJIMYECKas! );

YMEHHE CHHTE3UPOBATh, COCTABIIATH [EJIOE M3 YaCTEH, B TOM YHCIIE CAMOCTOSTEIILHO

A0CTpanuBaTh C BOCIIOJIHCHUCM HEAOCTAOININUX KOMIIOHCHTOB.

Kommynuxamuesnsle yHusepcaibtble V’-l€6Hble oelicmeus:

yMEHHE apryMEHTHUPOBATH CBOIO TOUKY 3pEHUS Ha BHIOOP OCHOBAHHM U KPUTEPUEB MIPU
BBIJICJICHUY TTPU3HAKOB, CPAaBHEHUH U KJIacCU(DHUKAIIUN OOHEKTOB;

yMEHHE BBICIYIINBATh COOECETHUKA U BECTH AUAJIOT;

CIIOCOOHOCThH MPHU3HABATh BO3MOYKHOCTH CYIIIECTBOBAHMS PA3TUYHBIX TOUEK 3pEHUS U
MpaBo Ka)JI0r0 UMETh CBOIO;

yMEHHeE IJIaHUPOBaTh Y4eOHOE COTPYAHHUUECTBO C HACTABHUKOM U IPYTUMU
00y4aOIMMUCS: OMPEENATh 1eNU, (YHKIUN YyIaCTHUKOB, CIIOCOOBI B3aUMOCHCTBHUS,
YMEHHUE OCYLIECTBIIATH IIOCTAHOBKY BOIIPOCOB: MHULIMATUBHOE COTPYIHUYECTBO B

MOUCKe U cOope nHpopMaInu;



— YMCHHUC pa3pCuiaTb KOH(l)J'II/IKTBIZ BBIIBJICHHC, I/I,I[eHTI/I(bI/IKaI_II/ISI HpO6J’I€MLI, IIOUCK H
OICHKA aJIbTCPHATUBHBIX CIoco0o0B paspCiICHUA KOH(bJ'II/IKTa, MNPUHATHC PCUHICHHUA U €TO
peain3anusi;

— YMCHHC C I[OCTaTO‘IHOﬁ MTOJIHOTOH M TOYHOCTBIO BbIpaXaTb CBOU MBICJIU B COOTBETCTBHUH
C 3aga4aMi 1 YCJIOBUAMU KOMMYHHKAIIUH

— BJAJICHUE MOHOJIOTHYECKON U JHAJIOTUICCKOU (I)OpMaMI/I peuun.

IIpeameTHbIe pe3yJIbTaThI
B pe3ynbraTe 0cBOeHHS MPOrpaMMbl 00yYarOIIHeCs
JOJIKHBI 3HAMY:
— KJIIOYEBBIC OCOOEHHOCTH TEXHOJIOTHI BUPTYaJIbHON U JOTIOJHEHHOM peaJbHOCTH;
— TPUHUUIBI pabOTHI NPUIOKEHUN C BUPTYaIbHON U TONOJHEHHON peabHOCTHIO;
— IepeyeHb COBPEMEHHBIX YCTPOICTB, HCIOIB3YEMBIX AJI PAOOTHI C TEXHOIOTHSIMU, U UX
Ipe/Ha3HaYCHUE;
— OCHOBHOM (DYHKITMOHAJ MPOTPAMM JUI TPEXMEPHOTO MOJIEIMPOBAHNS;
— TMPUHLHUIIBI ¥ CIIOCOOBI pa3pabOTKU MPUIOKEHUH ¢ BUPTYyalIbHON M JOTIOJHEHHON
PEanbHOCTBIO;
— OCHOBHOM (DyHKIIMOHAJ MIPOrPaMMHBIX Cpe ISl pa3pabOoTKU MPUIIOKEHUH C
BUPTYAJIBHOU U JOMOJIHEHHON PEaIbHOCTHIO;

— 0COOEHHOCTH pa3paboTKH rpaduIeckux MHTEPPErcoB.

— HACTpauBaTh M 3aIyCKaTh IIJIEM BUPTYaJIbHOMU PEaTbHOCTH;

— YCTaHaBJIMBATh M TECTUPOBATH MPHIOKEHHUS BUPTYAIBHOM PEATbHOCTH;

— CaMOCTOSITETIbHO COOMPaTh OYKU BHPTYAIBHOU PEeaTbHOCTH;

— (dopMyIMpoOBaTh 3a7a9y Ha IPOCKTUPOBAHUE HCXOIS U3 BBISABICHHOW MPOOIICMEI;

— YMETb MOJB30BaThCS PA3IMYHBIMHA METO/IaMU TeHEPAIUH UJICH;

—  BBINOJHSITH MPUMUTUBHBIC OTIEPAIMH B MPOTrpaMMax it TPEXMEPHOT'O MOACIUPOBAHUS;

—  BBINOJHSITH IPUMHUTHBHBIE ONEPAIH B POTPAMMHBIX Cpeiax JJis pa3padoTKu
MPUJIOKEHUH C BUPTYAIbHOM U JIOTIOJTHEHHOM PEaIbHOCTHIO;

—  KOMITWJINPOBATh MPUIIOKEHHUE JJI1 MOOMJIBHBIX YCTPOMCTB WM TIEPCOHATBHBIX
KOMIIBIOTEPOB U pa3MeIaTh €ro Al CKaYMBaHUsI IOJIb30BaTEISIMH;

— paspabateiBaTh rpaduueckuii uarepdeiic (UX/UI);

— pa3zpabaTbIBaTh Bce HEOOXOAMMBIE TpadUIECKIe U BUICOMATEPHAIIBI IS TPE3ECHTAIIH
MIPOEKTA;

— TPEICTaBISATh CBOM IMPOEKT.



enadems:
— OCHOBHOW TEPMHUHOJIOTHEH B 00JIACTH TEXHOJIOTHUH BUPTYaJIbHON U JIOTTOJTHCHHOM
pPEabHOCTH;
— 0a30BBIMU HaBBIKAMH TPEXMEPHOI'O MOJIEIMPOBAHNUS;
— 0a30BBIMHU HaBBIKAMHU Pa3pabOTKU MPUITIOKEHHUHM ¢ BUPTYaIbHON U TOMOJTHEHHON
PeanbHOCTBIO;
— 3HaHUSIMU 10 IPUHIUTIAM paOOThI U OCOOCHHOCTSIM YCTPONCTB BUPTYaITbHOUN U

JIOMTOJTHEHHOM peaibHOCTH.

@opMbl N0ABEIEHUS HTOTOB Pealu3aluu 0011e00pa3oBaTeIbHOI NPOrpaMMBbl
[TonBeaeHre UTOrOB peanu3yeTcs B paMKax 3allliThl Pe3yJbTaToB BeinojiHeHUs Kelica 1

u Keiica 2.

®opMBbl 1eMOHCTPALIUH Pe3yJIbTATOB 00yUeHHs
[IpencraBnenue pe3yabTaToB 00pa30BaTENbHOM NEATEIBHOCTH NPOUIET B (hopMe IMyOIudHOM
MIPE3EHTAllMM PEIICHUN KEHCOB KOMaHJaMU M IOCIEAYIOIIMX OTBETOB BBICTYNAIOIIMX Ha

BOIIPOCHI HACTABHUKA U JPYTHUX KOMaH/I.

®opMbl TMATHOCTHKH Pe3yJIbTATOB 00y4YeHUs

becena, TectupoBaHue, ompoc.

Coaep:xaHue NporpaMmsl Kypca

[Iporpamma npeanonaraeT NOCTENIEHHOE pacllMpeHNe 3HaHUI U UX yriyOsieHue, a TakxKe
npuodOpeTeHne yMeHuH B 00JacTH NPOEKTUPOBAHUS, KOHCTPYHMPOBAHUS M HU3TOTOBICHUS
TBOPUYECKOTO MPOIYKTA.

B ocHOBe 00pa3oBaTeIbHOTO MpoIiecca JISKUT MPOSKTHBIN moaxo . OcHoBHas hopma
M0JIa4¥ TEOPUU — UHTEPAKTUBHBIE JIEKIIMU U MOIIAaroBble MacTep-Kiacchl B rpymnmax g0 10—15
yenoBek. [IpakTuyeckne 3agaHus IUIAHUPYETCS BBIIOJIHATH KaK HHJMBHIYaJIbHO U B I1apax, TaK
1 B MaJIbIX I'pyIimax. 3anarus IMPOBOJATCA B BUJIC 6GCGI[, CECMHUHApPOB, J'IGKIII/IﬁI JUIA HarJIAAHOCTHU
II0ZaBa€MOI0 MaTepuaa UCIOIb3yeTCs pa3IndHblid MyJIbTUMEAUNHBIN MaTepual —

npe3CcHTal, BUACOPOJINKH, IPUIIOKCHHAA IIP.



TeMaruuyeckoe NIAHMPOBAHUE

Neni/m Pa3nesnl nporpaMmmbl yue0HOro Kypca Bcero
4acoB
Oo0pa3oBaTebHasi 4acTh
1 {IIpoexmupyem uoeanvrnoe VR-ycmpoiicmeo 28

1.1 |3makomctBOo. Texnuka Oe3omacHoctd. BBomnoe 3anstue («CozmaBaif] 1
MUDPBD)

1.2 |BBeaeHue B TEXHOJIOTUU BUPTYaJIbHON U JOTIOJHEHHOHN pealbHOCTH 1

1.3 |3nakomMcTBO ¢ VR-TEXHOIOTUSIMU HA UHTEPAKTUBHOM BBOIHOM JICKIIUU 1

1.4 [TectupoBaHue yCTpONCTBAa, YCTaHOBKA NPWJIOKECHWM, aHAIU3 NPUHIUIIOB 1
[pa0OTHI, BBISIBICHHUE KIIOYEBBIX XapaKTEPUCTHK

1.5 |BbIsBiICHHE TPUHIMIIOB pa0OTHI ITUIEMa BUPTYAJIbHON PeasibHOCTH, TTOUCK, 3
QHaJIM3 U CTPYKTypUpOBaHHE HHPOpManuu o Apyrux VR- ycTpoiicTBax

1.6 [BeiOop Marepuasia M KOHCTPYKUHMU JUIsl COOCTBEHHOM TapHUTYPBI, 3
[OJIrOTOBKA K COOpKE yCTpOHCTBa

1.7 |COopka cOOCTBEHHOI TrapHUTYPHI, BEIpE3aHUEe HEOOXOAUMBIX JeTaleit 3

1.8 |COopka cOOCTBEHHOW TapHUTYpHI, BbIpe3aHHE HEOOXOJMMBIX JeTaleH, 3
IM3aiiH yCTpOMCTBA

1.9 [TectupoBanue u 10pabOTKa MPOTOTUIIA 4

1.10 |PaGota ¢ KapToil MOJB30BATENHCKOTO OIBITA: BBIIBICHHE IPOOJEM, C 2
KOTOPBIMHA MOHO CTOJIKHYTBCSI IIPH UCITONIBb30BaHNH VR. DokycupoBKkaH|
OJTHOM U3 HUX

1.11 [AHanu3 U OlLIEHKa CYIIECTBYIOUIMX perieHuid npobdiaemsl. MHdorpaduka o 2

€HICHUIM

1.12 |'enepauus unaeit 1uist pereHus 3Tux npodieM. OnucaHue HeCKOJIbKUX UIEH, 2
PKCIIPECC-3CKU3bl. MUHU-TIpE3eHTalMU Hjaed U BbIOOp JIydlIuX B
npopaboTKy

1.13 |A3yueHne TNOHATUA «IEPCHEKTUBA», OKPYKHOCTH B TIEPCIECKTUBE, 2
[ITPUXOBKH, CBETOTEHH, M1a1al0IEH TEHU

1.13 |M3yueHue CBETOTEHU U Majarolied TeHH Ha npumepe ¢uryp. Iloctpoenue
OBICTPOTO ACKM3a (DUTYpPHI B MEPCIEKTUBE, Mepenada 00bEMa ¢ TOMOIIBIO 2
kapanaama. TexHuka pucoBaHusi MapKepamMu

1.14 |OcBoenue HaBBIKOB padoThI B [10 11 TpEXMEPHOTO TPOSKTUPOBAHUS 4
(1a BeIOOp — Rhinoceros 3D, Autodesk Fusion 360)

1.15 BD-monenupoBaHue pa3padaThIBAEMOT0 yCTPOHCTBA 2

1.16 |®otopeanuctuunas Busyanu3anus 3D-moxemn. Penpep (KeyShot, 4
[Autodesk Vred)

1.17 |[ToaroToBka rpaguuecKkux MaTepHajioB s Mpe3eHTaluu mnpoekra ((oTo, 4
Bueo0, nHborpadpuka). OcBoeHHE HABBIKOB BEPCTKU MPE3EHTALIMU

1.18 [[IpeacTaBiieHne MpOEKTOB Iepen ApyruMu oOydarommmucd. [lyOnnunast 4
pe3eHTAlMsl U 3alUTa IPOEKTOB

2 |Paspabamvieaem VR/AR-npunoscenus 80
2.1 [BBomHas WHTEpaKkTUBHAs JIEKIMS TIO TEXHOJOTHSAM JIOMIOJIHEHHOU W] 2

CMEIIaHHOM pE€aJIbHOCTHU




2.2 [TectupoBaHuecymecTBYIOMMNXAR-pUoxkeHU,0npeieIeHHe  MPUHIIUIIOB, 2
a00THl TEXHOJIOTHU

2.3 [BoiBnenue npoOieMHON cuTyanuu, B KOTopoil momoryiio O6b1 VR/AR- 3
PUIIOKEHUE, UCTIONb3YsI METOAbI AU3aH-MbIIITICHHS

24 |Ananmu3 ¥ OLEHKa CYLIECTBYIOIIMX pelleHuil mpobiuemsl. ['enepanus 3
coOCTBEeHHBIX uael. PazpaboTka crieHapust NpHIIOKEHUS

2.5 |PazpaboTka cleHapwsi TPWIOKCHHS: MEXaHWKa  B3aWMOJICHCTBUS, 3
(byHKIIMOHAJI, TPUMEPHBIH By HHTepderica

2.6 [MuHU-TIpE3eHTAINH UJIeH U UX JOpabOTKa M0 0OpaTHOM CBS3H 3

2.7 [llocnenoBarenbHOE M3YYEHHE BO3MOXKHOCTEH cpeabl pa3paboTKu 3
VR/AR-nipusoxeHmit

2.8 [Pa3paborka VR/AR-nipuiiokeHus: B COOTBETCTBHH CO CIICHAPHEM 14

2.9 |C6op 0O6paTHOII CBSI3U OT MOTEHIMAIBHBIX MOJIb30BaTENICH MPUITOKEHUS 3

2.10 [lopaboTka npuiioKeHUs, yYUTHIBasE OOPATHYIO CBA3b MOJIH30BATEIS 4

2.11 [BoiBnenue kiaroueBbIX TpeboBanuil Kk paspabotke GUI — rpaduueckux 4
MHTEp(DENicOB NPUIIOKEHUI

2.12 [Pa3zpaboTka unTepdeiica mpuiIoKeHuss — Iu3aifHa U CTPYKTYPBhI 4

2.13 [[logroroBka rpaduuecKux MaTepHaloB Ui Mpe3eHTauuu mnpoekra(goro, 8
BUscO,  uH(porpaduka). OcBoeHHE HaBBHIKOB BEPCTKH
pE3EHTALMN

2.14 |lIpencraBneHue MPOEKTOB Iepen ApyruMu oOydaromumucs. [lyOonuynas 4
pe3eHTALMS] U 3alUTa IPOEKTOB
Bcero yacos 108




ConepskaHue TeM NPOrpaMMbl

Ilepsbl1ii pa3ge. [IpoexkTtupyem naeanbHoe VR-ycTpoiicTBO

B pamkxax mnepBoro pasnena oOydaromiuecss HCCIEAYIOT CYILECTBYIOLIME MOJEIH
YCTPOWCTB BUPTYAJIbHOW PEANbHOCTH, BBISIBIISIIOT KITFOUEBBIC TAPAaMETPHI, & 3aTEM BBITOJTHSIIOT
MPOEKTHYIO 3a7]a9y — KOHCTPYUPYIOT cobcTBeHHOe VR-ycTpoiicTBo. OOy4daronecs uccieayoT
VR-koHTpomiepsl 1 000011at0T BO3MOKHBIE MPUHIUIIBI YIPABIECHUS CUCTEMaMU BUPTYalbHON
peanbHOCTH. CpaBHUBAIOT pa3IMYHBIE THUMBI YIPABICHHUS M JENAlOT BBIBOABI O TOM, YTO
HE00X0AMMO I «0OMaHay) MO3ra U MOTPY>KEHHS B APYTOi MUp.

OOyuatomiecss CMOTyT coOpaTh COOCTBEHHYIO MOAENb VR-rapHUTYpBI: CHpPOEKTHPOBATH,
CMOJIeNIMpPOBaTh, BBIpe3aTh/pacnedaTatb Ha 3D-mpuHTEpe HyXHBIE OJJIEMEHTHI, a 3aTeM
IIPOTECTUPOBATH CAMOCTOSTEIBHO pa3pabOTaHHOE YCTPOMCTBO.

Bropoii paznes. PazpabdarsiBaem VR/AR-npuiio:keHus

Ilocne ¢opmupoBaHUsS OCHOBHBIX HOHSATHH BUPTYaJbHOH pPEATbHOCTH, IOJyUYEHUS
HaBBIKOB paboThl ¢ VR-000pynoBaHueM B IEpBOM paszzeiie, o0ydaroluecs NepexoasT K
PACCMOTPEHMIO TOHITUN JOMOJHEHHOW M CMEIIAHHOW pPeajbHOCTH, Pa3OMpPalOT UX OCHOBHBIE
ornuus oT BupTyanbHOH. Co3natorT cobctBeHHoe AR-mpunoxenue (augmented reality —
JONIOJIHEHHAsI PEajJbHOCTh), OTpadaThiBas HABBIKK Pa0OTHI C HEOOXOIMMBIM B JalbHEHIIEM
POTrpPaMMHBIM 00€CTIeYeHNEM, HaBBIKH IN3aiH-IIPOCKTUPOBAHUS U AU3alH- AHAJTUTUKH.
OOyuatomyecs Hay4arcsi paboTaTh ¢ KPYNHEHIIMMHI PETO3UTOPHSIMH OECIIIIATHBIX TPEXMEPHBIX
MoJiesiel, CMOTYT MUHUMAJIBHO aJanTupoBaTh MOAEIH, UMEIOLIHeCS B CBOOOTHOM JJOCTYTIE, MO
CBOM HYX/bl. HaunmHaeTcs 3HAKOMCTBO CO CTPYKTypoil uHTepdeiica mporpammsl it 3D-
MoOJIeIMpoBaHus (10 ycMOTpeHHIo HacTaBHMKa — 3ds Max, Blender 3D, Maya), ocHOBHBIMU
KOMaH1aMHu. BBOZSTCS OHATHS «IOJIUTOHATBHOCTEY) U «TEKCTYPay.



Kanposble yciioBus peajan3zannu NporpaMmmbl

TpeGoBaHMs K KaAPOBBIM pecypcam:

® YKOMIUIEKTOBAHHOCTH 00pa30BaTEIBHOTO YUPEIKICHHS TeJarOrnIeCKUMH,

PYKOBOJSALIMMH U MHBIMU PAaOOTHUKAMU;

YPOBEHb KBATH()UKAITUH TIEIATOTMIECKHUX, PYKOBOSIINX U MHBIX PAOOTHUKOB
00pa30BaTEIILHOTO YUPEKICHUS,

HETPEPHIBHOCTH MPO(ECCHOHAIBHOTO Pa3BUTHA MMEAArOTHYECKUX U PYKOBOISAIINX
paboOTHUKOB  00Pa30BaTENILHOTO  YUPESKACHUS, pPEATU3YIOLUIETO OCHOBHYIO

00pa30BaTENbHYIO IPOrPaMMy .

KomMmrmereHmm negarorundeckoro paboTHUKA, PEai3yIOMEro OCHOBHYIO

00pa30BaTEbHYIO MPOrpaMMy:

oOecreunBaTh yCIOBUS JJI YCIEIIHON JesTeIbHOCTH, TO3UTUBHOW MOTHUBAIIMH, &
TaKXe CaMOMOTHBUPOBaHMsSI 00yUaroIuXcs;

OCYILECTBIISATH CAMOCTOATENBHBINA MOUCK M aHAIU3 UH(POPMAIIMU C TOMOIIBIO
COBPEMEHHBIX HHPOPMAIIMOHHO-TIOMCKOBBIX TEXHOJIOT

BJIaJICHHE UHCTPYMEHTaMU MIPOCKTHOM AEATEIbHOCTH;

YMEHHE OpraHU30BbIBATh U CONIPOBOKIATh Y4eOHO-HUCCIIE0BATENBCKYIO U
MIPOEKTHYIO JAESTeIbHOCTh O0YYatoIInXCs;

YMEHHE MHTEPIPETHPOBATH PE3yIbTAThI JOCTIKEHH 00yYatOINXCS;

0a30BbIe HABBIKK PabOTHI B IporpaMMax Juisi TpEXMepHoro MoaenupoBanus (3ds
Max, Blender 3D, Maya u ap.);

0a30Bble HaBBIKK Pa0OTHI B IPOrPaMMHBIX CpeJiax Mo pa3paboTKe MPUIIOKEHUH C

BUPTYAIBHOU 1 JonoiHeHHON peanbHocThio (Unity3D, Unreal Engine u nip.).



MarepnanbHO-TEXHUYECKHE YCJIOBHSA PeaJu3anui NPOrpaMMbl
AnmnapaTHoe U TeXHH4YecKoe o0ecrevyeHune:

— Pabouee mecTo oOyuaromierocs:
HOYTOYK: MPOU3BOAUTEIBHOCTD Iporieccopa (o tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): e mernee 2000 enuHuIr; 00HEM
omnepaTuBHOM namsTH: He MeHee 4 ['0; 00péM HakonuTenss SSD/eMMC: He MeHee
128 I'6 (M1 COOTBETCTBYIOIIMH 1O XapaKTEPUCTUKAM ITEPCOHAIBHBIN

KOMIIBIOTEP C MOHUTOPOM, KJIaBUATYpPOU U KOJIOHKAMU ); MBIIIb.

— Pabouee MecTo HaCTaBHHKA:
HOYTOYK: mporieccop Intel Core 15-4590/AMD FX 8350 — ananoruynasi wiu
Oonee HOBasg Mozenb, rpaduyeckuii mporeccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — apamoruynass uim OoJiee HOBas MOJENIb, O0BEM
ornepaTuBHOU mamatu: He MeHee 4 1'0, BuneoBbixon HDMI 1.4, DisplayPort 1.2
win Oosiee HOBas MOJENb (WIM COOTBETCTBYIOUIMM IO XapaKTepUCTHUKaM
NIePCOHAJBHBIN KOMIBIOTEP C MOHUTOPOM, KJIIABUATYPOH M KOJIOHKAMH);
niem BuptyansHoi peadbHocT HTC Vive miu Vive Pro Full Kit — 1 mir.;
JMYHBIE MOOWMITFHBIE YCTPOMCTBA O0YUAIOIINXCS M/MITM HACTAaBHUKA C
OTIepaIuoHHOM cucteMoit Android;
IpEe3eHTAIMOHHOE 000PYA0BaHHE C BOZMOKHOCTBIO MOAKIIOUEHHS K KOMITBIOTEPY
— 1 KOMIIIIEKT;

(1)JII/IH‘{apT C KOMILUIEKTOM JIUCTOB/ MapKEpHas I0CKa, COOTBeTCTByIOIJ_[I/Iﬁ Ha60p

NUCBMEHHBIX TPUHAAIeKHOCTEH — 1 1T.; equnas cetb Wi-Fi.

IIporpammHoe obecnieyeHue:

— o(ucHOe mporpaMMHOE 0OecIIeUeHue;
— mporpaMMHOe obecrieueHue s TpéxmepHoro moaenupoBanus (Autodesk Fusion

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

— TporpaMMHas cpena s pa3padOTKU MPUIIOKEHUH ¢ BUPTYATbHON 1
nononHeHHo# peanbHOCThIO (Unity 3D/Unreal Engine);

— Trpaduyeckuil peakTop Ha BEIOOP HACTABHUKA.


http://www.cpubenchmark.net/)

PacxoaHble MaTepuaJibl:

Oymara A4 nis pucoBaHuUs M pacreyaTku — MHUHUMYM | ymakoBka 200 J11cTOB;
Oymara A3 a5 pucoBaHUS — MUHUMYM 1O 3 JIMCTa Ha OJTHOTO 00y4aroLerocs;
Ha0O0p MPOCTHIX KapaHAAIIeH — MO KOJUYECTBY 00YUaIOIIUXCS;

Ha0Op YEPHBIX NIAPUKOBBIX PYUYEK — IO KOJIMYECTBY 00yUaIOIINXCS;

kaen IIBA — 2 mir.;

KJIeH-KapaH1all — I10 KOJMYECTBY 00yUaroluxcs;

CKOTY NPO3PAYHbIi/MaTOBBII — 2 IIT.;

CKOTY IBYCTOPOHHMM — 2 IIT.;

KapTOH/TOppoKapTOH Ayt MakeTupoBaHuss — 1200*800 MM, Mo OAHOMY JHUCTY Ha
00y4JaroIuxcs;

HOK MAaKETHBIN — I10 KOJIMYECTBY 00yUaIOLINXCS;

JIE3BUS U HOKa CMeHHBIE 18 MM — 2 mIT.;

HOKHHUIIBI — IO KOJIMYECTBY 00yUaroUInXxcs;

KOBPHUK Il PE3KU KapTOHA — IO KOJIMYECTBY O0yUaroIInXCs;

JMH3BI 25 MM 1iu 34 MM — KOMIUIEKT, 110 KOJIMYECTBY 00yUaromInuXcs;

nononauTelibHO — PLA-nnactuk 1,75 REC HeckoJIbKHX IIBETOB.

JIBYX



IlepeyeHb peKkOMeH/1yeMbIX HCTOYHHKOB

L. Anpwuan [lloneccu. Kak ctaTh nu3aitHepom, He IpoAaB IyIry nbsBoiy / [Tutep.

2. XKanna Jluarka, Tum Orunsu. Jlymait kak quzaiinep. Ju3aiiH-MbIIIEHUE 1715
MeHepkepoB / ManH, MBanoB u ®epoep.

3. Maiixn [xanga. Coxru cBo€ noptdoauo! To, ueMy He yuaT B AU3aHEPCKUX MIKOIaX /
[Turep.

4. @®un Kiusep. Yemy Bac He HayuaT B qu3aiiH-1kose / 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, 2009.

10. Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the Rapid Visualization of
Ideas.

11. Rob Thompson. Prototyping and Low-Volume Production (The Manufacturing Guides).
12. Rob Thompson. Product and Furniture Design (The Manufacturing Guides).

13. Rob Thompson, Martin Thompson. Sustainable Materials, Processes and Production
(The Manufacturing Guides).

14. Susan Weinschenk. 100 Things Every Designer Needs to Know About People (Voices
That Matter).

15. http://holographica.space.

16. http://bevirtual.ru.

17. https://vrgeek.ru.

18. https://habrahabr.ru/hub/virtualization/.

19. https://geektimes.ru.

20. http://www.virtualreality24.ru/.

21. https://hi-news.ru/tag/virtualnaya-realnost.
22. https://hi-news.ru/tag/dopolnennaya-realnost.
23. http://www.rusoculus.ru/forums/.

24, http://3d-vr.ru/.

25. VRBE.ru.

26. http://www.vrability.ru/.

27. https://hightech.fm/.

28. http://www.vrfavs.com/.

29. http://designet.ru/.

30. https://www.behance.net/.

31. http://www.notcot.org/.

32. http://mocoloco.com/.

33. https://www.youtube.com/channel/UCOzx6PAOtgemJ11Ypd 1FTA.
34. https://vimeo.com/idsketching.

35. https://ru.pinterest.com/search/pins/?q=design%?20sketching&rs=typed&term metal]=de
sien%7Ctyped&term metal |=sketching%7Ctyped.
36. https://www.behance.net/gallery/1176939/Sketching-Marker-Rendering.
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