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I. ITosicHuTeIbHAA 3aIUCKA

AKTYaJIbHOCTD: BUPTYyaJlbHAS U JOMOJHEHHAS PEATbHOCTH — OCOOBIE TEXHOJIIOTUYECKUE
HAIpPAaBJICHUS, TECHO CBSI3aHHBIE C JIPYTMMH. DTH TEXHOJIOTMU BKJIIOYEHBI B CIIMCOK KIIFOUEBBIX
Y OKa3bIBaIOT CYIIECTBEHHOE BJMSHHE Ha pa3BUTUE PHIHKOB. [lpakThuecku miis Kaxaou
MEPCIICKTHBHON TIO3WIIMKM OYAYIIero KpaiHe TMOoJe3Hbl OydayT 3HaHus wu3 obmactu 3D-
MO/ICJIMPOBAHUS, OCHOB MPOrPAMMHUPOBAHUSI, KOMIIBIOTEPHOTO 3pEHUS U T. II.

CormacHO ~ MHOTOYMCIIEHHBIM  uccienoBaHusiM,  VR/AR-peiHOK  pa3BuBaercs
0 SKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIUMbI KOMIIETEHTHBIE CIICIIUAIHUCTHI.

B xozme mpakTHYeCKWX 3aHATUNA MO MPOTpaMMe BBOJHOTO MOIYJsS OOyYaromiuecs
IIO3HAKOMSATCS C BUPTY&JIbHOW, JONOJHEHHOM M CMEIIAHHOW pEealbHOCTAMH, NOWMYT HX
O0COOCHHOCTH M BO3MOXHOCTH, BBISBSIT BO3MOXHbBIE CIIOCOOBI MPUMEHEHUS, a TAK)Ke OMPEIeIiiT
Haubosiee MHTEpeCHbIC HamNpaBleHUS Ul JaJbHEUIIEero yriayOieHus, mapajuiebHO pa3BUBas
HaBBIKM  JU3aMH-MBINUICHHS, [JW3aiiH-aHajau3a ©  CIIOCOOHOCTH  CO3JaBaTh HOBOE M
BOCTpPEeOOBAaHHOE.

CuHeprus METOJOB M TEXHOJOTHH, HCHONB3yeMbIX B HampaBieHun «Pa3paboTka
MPUIOKEHUH BUPTYAIbHOM U JOIMOJHEHHOW peanbHOCTH», AAcT OOy4arolmeMycs YHUKajIbHbIC
METanpeMETHBIE KOMIICTCHIINK, KOTOpbIe OyIyT TOJIe3HBI B cdepe MPOSKTHUPOBAHMS,
MOJIEJIMPOBAaHUS OOBEKTOB U MIPOLIECCOB, Pa3pabOTKU MPUIOKEHUHN U Jp.

[IporpaMMa maér HEOOXOAMMBIE KOMIIETEHIIMU IS JalbHEWIero yriayoaéHHOTO
OCBOEHMS TU3aiTHEPCKUX HABBIKOB U METOAUK MPOEKTHUPOBaHUs. OCHOBHBIMH HAIIPaBIECHUSMH B
M3YYEHUU TEXHOJIOTHI BUPTYaJbHOW U JIOMOJIHEHHOW PEalbHOCTH, C KOTOPHIMHU MO3HAKOMSITCS
oOydaroluecss B paMKax MOAYJs, CTaHYT HaydajbHbIE 3HAHUS O Pa3padOTKe MPHIIOKEHUH st
pa3IMYHBIX YCTPONUCTB, OCHOBBI KOMITBIOTEPHOTO 3peHusi, 0a30BbIe MOHATHS 3D-MonenpoBaHusl.

UYepes 3HAKOMCTBO C TEXHOJOTHSIMHU CO3/aHUS COOCTBEHHBIX YCTPOWCTB U Pa3padOTKH
MPUWIOKEHUN OYIyT pa3BUBATHCS UCCIIEIOBATEIBCKUE, NH)KEHEPHBIE U TPOSKTHBIC KOMITETCHIIUH.

OcBoeHME 3TUX TEXHOJOTHI MOJpa3yMeBaeT MOJydyeHue psiia 0a30BbIX KOMIETEHIINH,
BJIa/ICHHE KOTOPBIMH KPUTHYECKH HEOOXOAMMO THOOOMY CHEIUAINCTY HAa KOHKYPEHTHOM PHIHKE
tpyaa B STEAM-npodeccusix.

Ieanb nmporpaMmmel: hopmMupoBaHre yHUKaIbHBIX Hard- u Soft-komnereniuii mo padore
¢ VR/AR-TexHoiorusIMu 4epe3 UCIOIb30BaHNE KEHC-TEXHOIOTHA.

3agauyu nporpaMmsi:

Obyuarowue:
— OOBSICHUTH 0a30Bble TOHATUA cQepbl pa3pabOTKU NPUIOKEHUH BUPTYalbHOH H

JIOTIOJTHEHHOHN PeasIbHOCTH: KIIFOUEBbIE OCOOCHHOCTH TEXHOJIOTHM U MX pazIudusi MEXIy



coboit, maHopamHOe (OTO M BHJIEO, TPEKUHT pPEATbHBIX OOBEKTOB, HHTEp(Ec,
MOJIMTOHATBHOE MOJICITMPOBAHUE;

chopMHpOBaTh HABBIKM  BBIOJHEHHS TEXHOJIOTMYECKOH MEMOYKH  pa3paboTKH
NPWIOKEHUH i MOOWIBHBIX YCTPOMCTB HW/WIM TEPCOHAJIBHBIX KOMIIBIOTEPOB C
HCIOJIb30BaHUEM CHEIMANIBHBIX IPOrPAMMHBIX Cpe]l;

chopmupoBaTh 0a30BbIE HABBIKK PaOOTHI B IPOrpaMMax Jjsl pa3pabOoTKU MPHUIIOKEHHUN C
BUPTYAJIbHOU U JONOJHEHHOMN PEaJIbHOCTBIO;

chopMupoBarh 0a30Bble HaBBIKM pPa0OTBl B HporpamMmax g TPEXMEPHOTO
MOJIEJTUPOBAHUS;

HAY4YHTh MCIIOJIb30BaTh U alalTHPOBATh TPEXMEPHBIE MOJIENIN, HAXOSIIUECS B OTKPBITOM
JIOCTyIE, 1JIs 3a]1a4 Keilca;

chopMupoBaTh 0a30Bble HABBIKM PabOTHI B MporpaMmax Ajisi pa3paboTKu rpaduueckux
UHTEpEHCOoB;

NPUBUTH HABBIKU MTPOEKTHON AEATEIBHOCTH, B TOM YHCJIE HCIOIb30BaHUE HHCTPYMEHTOB

IJIaHUPOBAHUA.

Pa3zsusarowue:.

Ha MPOTSHKEHUHU BeeX 3aHsATHH GopmupoBaTh 4K -KoMreTeHIY (KPUTHYECKOE MBIIIICHHUE,
KpPEaTHBHOE MBIIIUICHUE, KOMMYHHUKAIHS, KOOTIEpaITus);

CIOCOOCTBOBAThH PACIIUPEHUIO CIIOBAPHOTO 3aIaca;

CIOCOOCTBOBAaTh  Pa3BUTHIO  MaMSATH, BHUMAaHUS, TEXHHYECKOTO  MBILIUICHUS,
M300peTaTeNIbHOCTH;

CIOCOOCTBOBATh PAa3BUTHIO AJITOPUTMHUYECKOTO MBIIIUICHUS;

croco0cTBOBaTh (HOPMUPOBAHHIO UHTEpPECA K TEXHUUECKUM 3HAHUSM;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO YMEHHUS NPAKTUYECKOTO TNPUMEHEHUS IO0Jy4YeHHBIX
3HAHUM;

chopmupoBaTh yMeHHE (HOPMYITUPOBATh, APTYMEHTHPOBATH M OTCTauBaTh CBOE MHEHHE;

chopMupoBaTh YMEHHE BBICTYNATh MyOJUYHO C JOKJIAaMH, PE3CHTAIUSIMU U T. 11

Bocnumamenvhbie.

BOCTIUTHIBATh aKKYPATHOCTh M TUCIUTUIMHUPOBAHHOCTD MPH BBITOJHEHUU PaOOTHI;
C1oco6cTBOBATH (POPMHUPOBAHUIO MTOJIOKUTETLHOW MOTHUBAIIUH K TPYJOBOM 1€ TEIBHOCTH;
CrocoOCcTBOBAaTh (POPMHUPOBAHUIO OIBITA COBMECTHOTO M MHAMBHUAYaJIbHOTO TBOPYECTBA
P BBIMOJHEHUN KOMAH/IHbIX 3a/1aHU;

BOCIIUTBIBATh TPYJ0II00HE, YBaXKEHUE K TPYY;

(GbopMHPOBATH YYBCTBO KOJUIEKTUBH3MA M B3aUMOITOMOIIIH;



BOCIIMTBIBATH YYBCTBO IAaTPUOTHU3MA, I'PAXIAaHCTBECHHOCTH, TOPAOCTH 3a AOCTHXKCHUA

oteyecTBeHHOM U T-oTpacnu.

IIporuo3upyempie pe3yJabTaThbl H CIIOCOOBI UX MPOBEPKH

JInuHOCTHBIE pPe3yJIbTaThI:

KPUTHYECKOE OTHOIICHUE K MH(POPMAIIUU U U30UPATEILHOCTD €€ BOCTIPUSTHS;
OCMBICJIEHUE MOTHUBOB CBOMX JICUCTBUI IPU BBINOJHEHUH 3a1aHUM;

pa3BUTHE JHO003HATEILHOCTH, COOOPAa3UTEIHPHOCTH TPH BBIMOTHEHUH Pa3HOOOpPa3HBIX
3aJIaHUK MPOOJIIEMHOT'O U AIBPUCTUUYECKOTO XapaKTEPa,

pa3BUTHE  BHUMATEIBbHOCTH,  HACTOMYMBOCTH,  LEICYCTPEMIEHHOCTH,  YMEHUSA
MPEOA0JIEBATh TPYAHOCTH;

pa3BUTHE CAaMOCTOSITEIBHOCTH  CYXKJICHHM, HE3aBUCHUMOCTH M  HECTaHJIApTHOCTHU
MBIIIICHHS,

OCBOCHHME COIIMAJIBHBIX HOPM, IIPaBWJI MOBEACHHS, POJICH B (JOpM COIMATIbHOM JKU3HU B
rpyIIax u COOOIIeCTBAX;

dbopMHpOBaHHE KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIEHWU U COTPYIHUYECTBE C

IPYTUMHU 00Y4arOIIUMUCS.

MertanpeaMeTHble pe3yJibTaThl:

Peaynamusnule yHusepcaivivie V'{€6Hbl€ oelicmeus.

yYMEHHE NIPUHUMATh U COXPaHSTh yUeOHYIO 3a/1auy;

YMEHHE TUIAaHUPOBATH IOCIEA0BATEIBHOCTD 1Iar0OB AJITOPUTMA JJIs1 JOCTUKEHHUS LEIH;
YMEHHE CTaBUTH 11e1b (CO3JaHie TBOPUECKON paboThl), MIIAHUPOBATh TOCTHXKEHUE ITOM
LEJIH;

YMEHHUE OCYIIECTBIATh UTOTOBBIN U MOIIATOBBIM KOHTPOJIb IO PE3yibTaTy;

CIIOCOOHOCTH a/IEKBaTHO BOCIIPUHUMATH OLIEHKY HACTABHUKA U JIPYTHX O0YUYaAIOLTUXCS,
YMEHHE pa3inydaTh Coco0 U pe3yiabTaT qeiCTBUS;

YMEHHE BHOCUTb KOPPEKTUBBI B JEHCTBUS B CIIy4ae PAaCXOKJICHHUs pe3yibTaTa peIleHUs
3aJ1auyu Ha OCHOBE €€ OIEHKH M y4€Ta XapaKkTepa CACIIaHHBIX OIHOOK;

YMEHHE B COTPYIHUYECTBE CTABUTh HOBBIC yUEOHBIE 3a]a4K;

CIIOCOOHOCTH MPOSBIIATH MO3HABATEIHHYIO HHUIIMATHBY B YU€OHOM COTPYIHUYECTBE;
YMEHHE OCBAaWBaTh CIIOCOOBI PEIIEHUs MPOOJIEM TBOPUECKOTO XapaKTepa B JKU3HEHHBIX
CUTyalusIX;

YMEHHME OLEHUBATH IIOJYYAKOLIUKUCS TBOPUYECKUA IPOAYKT M COOTHOCUTH €ro ¢
W3HAYAIBHBIM 3aMBICIIOM, BBIMIOJHATH MO HEOOXOIMMOCTH KOPPEKIHU JHOO MPOIyKTa,

00 3aMbICia.



Hosznasamenvuvie ynusepcaivbHble VH€6Hbl€ oelicmeus.

— YMEHHE OCYILECTBJIATH MOUCK HH(GOpPMAIMKM B WHAMBHUIYAIBHBIX HH(OPMAIIMOHHBIX
apxuBax oOydJaromierocs, WHGOPMAIMOHHON cpelne 00pa30BaTEIBHOTO YUPEIKICHUS,
benepanbHbIX XpaHUINIIAX HHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYpPCOB;

— YMEHHE HCIOJIb30BaTh CPeICTBa MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
JUISL PEeUIeHUs KOMMYHHKATUBHBIX, IO3HABATEIbHBIX U TBOPUYECKUX 3a7ay;

— yYMEHHE OPHEHTHUPOBATHCSI B PA3HOOOPA3HU CIIOCOOOB PELICHHS 3314,

— YMEHHE OCYIIECTBIATh aHadu3 OOBEKTOB C BBIIEICHHEM CYIIECTBEHHBIX H
HECYIIECTBEHHBIX PU3HAKOB;

— yYMEHHE IPOBOJIUTH CPaBHEHHUE, KJIACCU(PUKALINIO TIO 3aJJaHHBIM KPUTEPHUSIM;

— YMEHHE CTPOHTH JIOTHUECKHE PACCyXJEHUs B (opMe CBSI3UM MPOCTHIX CYKIACHUH 00
00BEKTE;

— yYMEHHE yCTaHaBIMBATh aHAJIOTUH, IPUINHHO-CIICICTBEHHBIE CBS3H;

— YMEHHUE MOJEINPOBaTh, IPEOOPa30BbIBATH OOBEKT U3 UYBCTBEHHON (POPMBI B MOJIENb, I/I€
BBIJICJICHBI CYIIECTBEHHBIE XapaKTEPUCTUKH OOBEKTa (MPOCTPaHCTBEHHO-Tpaduyeckas
WM 3HAKOBO-CUMBOJIMYECKAs );

— YMEHHE CHHTE3MpOBaTh, COCTABJIAThH LEJI0€ M3 YacTed, B TOM YHUCIIE CaMOCTOSITENHHO
JOCTPanBaTh C BOCIIOJIHEHHEM HETOCTAIONINX KOMIIOHEHTOB.

Kommynuxamuensie ynusepcaivhbie V’vleéHble delicmeus.

— yMEHHE apryMEHTHPOBATh CBOIO TOYKY 3pEHHS Ha BBHIOOp OCHOBAaHHMU M KPUTEPHEB NPU
BBIJICTICHUH NTPU3HAKOB, CPAaBHEHUH U KJIACCU(UKAIINU OOBEKTOB;

— YMCHHUC BBIC/IYIIMBATH CO6CC€I[HI/IKa 1 BECTH OuaJIor,;

— CHOCOOHOCTh TPH3HABATh BO3MOKHOCTH CYIIECTBOBAHHUSI PA3JIMYHBIX TOYEK 3PCHUS U
NpaBO KaXJOr0 HMETh CBOIO;

— YyMEHHE IUIAHUPOBAaTh y4eOHOE COTPYJHHYECTBO C HACTaBHHUKOM U JIPYTUMH
00YYaIOIIMMUCS: OTIPEICIATh e, GYHKIIMH YIaCTHUKOB, CIOCOOBI B3aMMO/ICHCTBHS;

— YMCHHUC OCYHICCTBJIATH ITOCTAHOBKY BOIIPOCOB: HHUIIUATUBHOC COTPYAHNUYCCTBO B IIOUCKE
u cOope uH(popMmaImu;

— yMEHHE pa3pemarbh KOH(MJIMKTBHL: BBISABICHUE, WACHTHU(UKAIMS TPOOIEMBI, MOUCK U
OIICHKa aJIbTEPHATHUBHBIX CIIOCOOOB pa3pelieHus KOH(DIUKTa, IPUHATHE PELICHUS U €ro
peanu3anus;

— yMEHHE C JOCTATOYHOM! IOJHOTOW M TOYHOCTHIO BBIPAXKATh CBOM MBICIH B COOTBETCTBUU C
3aJa4aMu M yCIOBUSIMA KOMMYHHKAIINH;

— BJaJIeHUE MOHOJIOTMYECKOHN U TUAJIOrMuecKoi popMamMu pedH.



IIpenmerHbie pe3yJibTaThl
B pesynbrare ocBoeHUS MPOrpaMMBbl 00yUJarOIIHECs TOJKHbI
3HAMb.
— KJIIOYEeBble 0OCOOEHHOCTH T€XHOJIOTUI BUPTYAJIIHOM U JIOMOJIHEHHON PEeaIbHOCTH;
— NPUHLHMIIBEI pabOThI MPUIOKEHUN C BUPTYaJIbHON U IOTIOJIHEHHOM PeajlbHOCThIO;
— TIepeueHb COBPEMEHHBIX YCTPOICTB, UCTIONB3YEMBIX JUIS PabOThI C TEXHOJIOTUSAMH, U UX
IIpEHA3HAYECHUE;
— OCHOBHOM (hyHKIIMOHAJI IPOrpaMM JJisl TPEXMEPHOT0 MOJICIIUPOBAHUS;
— TMPUHLMIIBL M CHOCOOBl pa3pabOTKM NPUIOKEHUH C BUPTYaJbHOM M JIOMOJIHEHHOH
PCaAIbHOCTBIO;
— OCHOBHOW ()yHKIIMOHAJ IPOTPAMMHBIX CPe s Pa3pabOTKH MPUIIOKESHNUHN C BUPTYaJIbHOU
1 JIONIOJIHEHHOU PEAIbHOCTHIO;

— 0CcOOEHHOCTH pa3paboTKH rpaduuecKkux HHTEP(HEHCoB.

— HAaCTpauBaTh U 3aIlyCKaTh LIUIEM BUPTYaIbHOU PEaIbHOCTH;

— YCTaHaBJIMBaTh U TECTUPOBATH IPUJIOKEHUS BUPTYaJIbHON pPEabHOCTH;

— CaMOCTOSITEIbHO COOMpATh OUKHU BUPTYaJIbHON PEalbHOCTH;

— (opMyJIMpoBaTh 3a/1a4y Ha IPOEKTUPOBAHNE UCXOSI U3 BBIABICHHOU MTPOOIIEMBI;

— yYMETh NOJI30BAThCA PA3JINYHBIMU METOJIAMHU N€HEPALMH UJIEH;

—  BBINOJHATH IPUMUTHBHBIE ONIEpAlMH B IpOrpamMmax i TPEXMEPHOTO MOJIEITMPOBaHUS;

— BBIIOJHATh NPUMUTHBHBIE ONEpallMd B MPOTpPaMMHBIX CpeJax s pa3paboTKu
IIPUJIOKEHUH C BUPTYAJIbHOMN U JOMOJIHEHHONW PEalbHOCTBIO;

— KOMIOWIHMPOBAaTh MNPUIOKEHHE MJII MOOWIBHBIX YCTPOMCTB WJIM TEPCOHAJIBHBIX
KOMIIBIOTEPOB U Pa3MEILATh €0 IJIsl CKAUMBaHMsI I10JIb30BATEISIMU;

— paspabatsiBaTh rpadudeckuii uatepdeiic (UX/UI);

— pa3pabaTbiBaTh BCE HEOOXOAMMBIE IpaduyuecKkue M BHUJEOMATEpHaIbl JUIsl MIpEe3eHTAUH
IIPOEKTA;

— TPEICTaBJIATH CBOM MPOEKT.

eradems:

— OCHOBHOM TepMHUHOJIOTHEH B O00JIAaCTH TEXHOJOTMH BUPTYyaJbHOM U JOIMOJIHEHHOU
PEAIbHOCTH;

— 0a30BBIMHU HAaBBIKAMH TPEXMEPHOTO MOJIEIMPOBAHMS;

— 0a30BbIMH HAaBBIKAMHM DPa3pabOTKU TMPWIOKEHUH ¢ BHUPTYalIbHOM W JIOMOJIHEHHOU

PEaNTbHOCTHIO;



— 3HaHUAMU TIO0 MpHUHOHUIAM paboThl M OCOOEHHOCTSIM YCTPOMCTB BUPTYyaJbHON H

JIOTIOJIHEHHOM PEAIBHOCTH.

HOI[BC,I[GHI/IG HNTOI'OB pCAIMU3YETCA B paMKaX 3alllUThl PE3YJIbTATOB BBIIIOJIHCHUSA Keiica 1 u

Ketica 2.

®opMBbI 1eMOHCTPALIUH Pe3yJIbTATOB 00y4eHUs!

®opMbl OBEIEHUSI UTOT0B peain3annu 001e00pa3oBaTe/JIbHOM MPOrPaMMBbI

[IpencraBienue pe3yabTaToB 00pa30BaTEIbHON AEATEIBHOCTH MPOUIET B hopMe MyOIHMUHOM

MMPE3CHTAIU peH_IeHI/Iﬁ KEHCOB KOMaHJaMH U MOCJICAYIOMUX OTBETOB BRICTYIIAOIIUX HA BOIIPOCHI

HAaCTaBHUKA U APYTUX KOMAH/I.

q)OpMBI AUATHOCTUKHU pPE3yJ/IbTATOB OﬁyquHﬂ

Becez[a, TCCTUPOBAHHE, OIIPOC.

Conep:xkaHue MPOrpaMMbl Kypca

[IporpaMma mpenrosiaraeT MOCTENEHHOE PACIIMPEHNE 3HAHUM U UX YIIIyOJIEHHE, a TaKXKe
npuoOpeTeHrne yMEHHH B OOJIACTH NPOCKTHPOBAHUS, KOHCTPYHUPOBAHHMS W H3TOTOBJICHUS

TBOPYECKOTO MPOAYKTA.

B ocnHoBe oOpazoBarenbHOro mpoiiecca JeKUT MPOoeKTHBIM noaxon. OcHoBHas (opma

[0JIa4ll TEOPUN — MHTEPAKTUBHBIE JIEKIIUU U MOLIArOBble MacTep-Kiacchl B rpymmnax no 10-15

YCJIOBCK. HpaKTI/I‘leCKI/Ie 3alaHUA TUIaHUPYETC BBINIOJIHATDL KaK MHAUBUAYAJIbHO U B ITapax, TaK U

B MaJIbIX TI'pyHIiax. 3aHsaTUs IpOBOAATCSA B BU/C 6CCCI[, CCMHUHApPOB, JIEKIUM: 11 HarJaSgHOCTH

nogaBacMoro mMarepuaja HCIHOJbB3YCTCA

MpEe3CHTalu, BUACOPOJIMKHU, IIPUIIOKCHUA TIP.

TeMaTnuyeckoe NIAHMPOBaHUE

pPa3JIMYHBI  MYJIBTUMEIUNHBIN MaTepuan

n/n

Pa3nesibl nporpaMmmbl yue0HOro Kypca

Bcero
4acoB

Oo0pa3oBarte/ibHast 4acTh




Keiic 1.
IIpoexkTupyem njaeanbHoe VR-ycTpoiicTBo

1.1 | 3nakomcrtBo. Texnmka Oe3omacHocTH. BBomHoe 3aHsTHe («Co3maBait
MHUPBI»)

1.2 | BBeneHue B TEXHOJIOTHU BUPTYaIbHOM U JJOMIOJHEHHOW PEaIbHOCTH

1.3 | 3nakomcTBO ¢ VR-TEeXHOIOTUAMHM HAa HHTEPAKTUBHON BBOIHOM JIEKITHH

TecTtupoBaHue ycTporWCTBa, yCTAHOBKA PUIIOKEHUH, aHATIU3 IIPUHIUIIOB
paboThl, BBISIBICHHUE KITFOYEBBIX XapaKTEPUCTUK

BoisiBnenue npuHUMIIOB pabOThl LUIEMAa BHUPTYaJbHON pEaTbHOCTH,
IIOMCK, aHallu3 U CTPYKTypupoBaHue uHpopmanuu o apyrux VR-
YCTpOMCTBaX

Bribop marepmana W KOHCTPYKIIMU MJii COOCTBEHHOM TapHHUTYPHI,
IIOJITOTOBKA K cOOpKe yCTpoiicTBa

C6opka coOCTBEHHOM TapHUTYPBI, BEIpE3aHNEe HEOOXOJUMBIX JeTanen

C6opka cCOOCTBEHHOW TapHUTYpBI, BBIPE3aHHE HEOOXOAMMBIX JeTaleH,
JIU3aliH YCTPONCTBA

TectupoBanue u 1opaboTKa IpPOTOTUIIA

Paborta ¢ kapToif MOJIb30BAaTENBCKOTO OIBITA: BBIABICHHE NPOOJIEM, C
KOTOPBIMH MOKHO CTOJIKHYThCA IPU UCTOAb30BaHNM VR. dDokycupoBka
Ha OJHOU U3 HUX

AHanM3 U OlLIEHKa CYIECTBYIONMMX pemeHuit mpobiembl. Muporpaduka
10 PEIICHUSIM

I'enepanms waeit s pemieHus TUX npodseM. OnucaHue HECKOJIbKUX
UJeH, SKCIpecc-3CKU3bl. MUHH-TIPE3eHTAIlMN WA M BHIOOp JIy4IINX B
popadoTKy




W3ydyeHne TOHATHSA «IEPCIEKTHBA», OKPYKHOCTH B TEpPCHEKTUBE,
IITPUXOBKH, CBETOTCHH, TA1AI0IIEH TeHU

N3ydenne cBETOTEHU U Maiarolieil TeHu Ha mpumepe ¢puryp. [locrpoenue
ObICTpOTro 3cKku3a (GUTYpHI B IEPCIIEKTUBE, NIepeaada 00bEMa ¢ MOMOIIBIO
KapaHjama. TexHuKa pucOBaHMS MapKepamu

OcBoenue HaBbIKOB pa0boThI B [1O 11t TpEXMEpHOTO IPOSeKTUpOBaHMs (Ha
BbI0Op — Rhinoceros 3D, Autodesk Fusion 360)

3D-MonmenupoBaHue pa3padaTbIBAEMOro YCTPOHCTBA

doropeanuctryHas Buzyanm3amus  3D-monemu. Penmep  (KeyShot,
Autodesk Vred)

[ToxroroBka rpadguuecKix MaTepUaoB IS PE3EHTANH ITpoeKTa (PoTo,
Buzieo, nHporpaduka). OcBoeHHE HABBIKOB BEPCTKHU MPE3EHTALUN

[IpencraBieHre IPOSKTOB Mepea APYruMu oOydarormmmucs. [1yommanas
MIPE3CHTAIMSI U 3aI[UTa MPOCKTOB

Keiic 2. PazpadaTrsiBaem VR/AR-npuinoxenus

Bpojnas HHTCpAKTUBHAA JICKOUA 110 TCEXHOJIOTUAM JOMOJIHEHHON U
CMEIIaHHOM PCAIIbLHOCTH

TectupoBanue  cymectByronmx  AR-mpunoxenuii, onpeneneHue
MPUHIUIIOB PAOOTHI TEXHOJIOTHH

BrisiBnenue npobnemMHoON cutyanuu, B KoTopoi momorino 6s1 VR/AR-
MIPUJIOKEHUE, UCTIONb3Ys METO/IbI TN3aiH-MbIIIJICHUS

AHanmu3 ¥ OlLEHKa CYLIECTBYIOIIMX pelleHui mnpobiemsl. ['eHepanus
coOcTBeHHBIX uael. PazpaboTka crieHapus IpUIIOKEHUS

Pa3paboTka cueHapusi TPWIOKEHHS: MEXaHUKa B3aUMOJAEUCTBHUS,
(GyHKIIMOHAJ, TPUMEPHBIN BUI HHTEpdeiica




MuHu-TIpe3eHTaNK HIeH U WX T0paboTKa 1Mo 0OpaTHOM CBS3H 2

[TocnenoBarenbHOe W3y4E€HHE BO3MOXKHOCTEH cpenbl  pa3padoTKu 2
VR/AR-npunoxenuii

Paspaborka VR/AR-IIpHIOKEHHS B COOTBETCTBHH CO CIIECHAPUEM 8
COop oOpaTHO¥ CBSI3U OT MOTEHIUATIBHBIX MOJIH30BATENEH MPUIOKEHHUSI 2
Jlopa®oTKa npuioKeHus, yYUThIBasi OOPaTHYIO CBA3b MOJIb30BaTENs 2
BrusiBiienue kiroueBbix TpeboBanuit k pazpadborke GUI — rpaduueckux 2

uHTepQecoB MPUIOKEHUN

Pazpabotka nnTepdeiica mpuaoxKeHns — aAnu3aifHa U CTPYKTYPHI 2

[ToaroroBka rpaduyeckx MaTepuaioB s pe3eHTauu npoekra (hoTo, 4
Buzieo, nHporpaduka). OcBoeHHE HABBIKOB BEPCTKHU MPE3EHTALNN

[IpencraBnenue npoekToB nepen ApyrumMu odoydaromumucs. [1yonuunas 4
MMpe3CHTalrA U 3allMTa IIPOCKTOB

Bcero uacos 70

CoaepixkaHue TeM NPOrpaMmbl

Keiic 1. IIpoexTupyem naeaabHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica (34 4) oOydaromniuecss MUCCIEAYIOT CYIIECTBYIOIIHE MOJEITH
YCTpOI\/'ICTB BHpTyaHBHOﬁ PEATBHOCTH, BBIABIIAIOT KIIFOYCBBIC MAapaMCETPhI, @ 3aTEM BBIIIOJIHAIOT
MIPOEKTHYIO 3ajjauy — KOHCTPYHUPYIOT cobcTBeHHOE VR-ycTpoiicTBo. OOyuaronuecs: HCCaeayoT
VR-KOHTpoJuIepsl U 0000IAIOT BO3MOXKHBIE MPUHIIUIIBI YIPABICHUS CUCTEMaMU BUPTYaJbHOM
peanbHOCTH. CpaBHHUBAIOT pa3jIMYHbIE TUIBI YIPABICHUS W JETA0T BBIBOJBI O TOM, YTO
HE00X01UMO il «0O0MaHay MO3Tra U MOTPYKEHUS B IPyTroil Mup.



OOyuaromuyecss CMOTYT C€OOpaThb COOCTBEHHYIO MOjeNb VR-TapHUTYpBHI: CHPOEKTHPOBATH,
CMOJICTMPOBaTh, BBIpe3aTh/pacredarath Ha 3D-mpuHTEpe HYXHBIE OJJIEMEHTHI, a 3aTeM
IPOTECTUPOBATH CAMOCTOSATEIBHO pa3padOTaHHOE YCTPOUCTBO.

Keiic 2. PazpabaTrsiBaem VR/AR-npuio:xenus

[Tocne dopmupoBaHUs OCHOBHBIX TOHSTHI BUPTYaIbHON pPEATbHOCTH, IOTYYCHHUS
HaBBIKOB paboThl ¢ VR-000pynoBanuem B nepBoM keiice (34 u), oOydarommecs: mepexomsT K
pPAcCMOTPEHMIO TOHATUN JOTOJIHEHHOW M CMEUIAHHOM pealbHOCTH, pa3OoUparoT UX OCHOBHBIC
orinnuusi oT BupTyanbHOH. CozmaroT coOctBeHHoe AR-mpunoxkenue (augmented reality —
JIOTIONTHEHHAS PEabHOCTh), OTpabaThiBasi HABBIKM PabOThI ¢ HEOOXOAMMBIM B JaJIbHEUIIEM
IPOTPaMMHBIM 00€CTIeYeHHEM, HABBIKU AU3aiH-TIPOCKTUPOBAHUS U AU3aiH-aHATUTHKH.
OOyyaronuecs Hay4yaTcsl paboTaTh C KPYMHEUITUMHU PENO3UTOPUSAMHI OECIUIaTHBIX TPEXMEPHBIX
MojieJIei, CMOT'YT MUHUMAJIbHO aJaiTUPOBATh MOJIEIH, UMEIOIINECS B CBOOOTHOM JIOCTYIIE, MO
CBOM HYXIbl. HaunmHaeTcs 3HaKOMCTBO CO CTPYKTypoil uHTepdeiica mporpammbl ans 3D-
MoJIeJIpoBaHus (10 ycMOTpeHHUIo HactaBHHKa — 3ds Max, Blender 3D, Maya), ocHOBHbIMU
KOMaHJaMH. BBOIATCS IOHATHS «ITOJIMTOHAIBHOCTBY» U «TEKCTYPay.



Kanposblie ycioBus peajuzaniu nNporpamMmsl

TpebGoBaHMsI K KAAPOBBIM PECYpCaM:

® YKOMIUICKTOBAHHOCTh  00pa30BaTEIILHOTO  YYPESKICHHUSA  IEAarorHuecKuMH,
PYKOBOJSIIMMH U MHBIMU PaOOTHUKAMU;

® YPOBCHb KBaHI/I(bI/IKaLII/II/I NeaaroruucCKux, pykKoBOIAMIUX W HMHBIX pa6OTHI/IKOB
00pa30BaTENbHOTO YUPEKACHHUS;

® HEeNpephIBHOCTH MPO(ECCHOHANBHOTO PA3BUTHS METATOTUUECKUX M PYKOBOISIIIIX
pabOTHUKOB  00pa30BaTEIbHOTO  YUYPSKICHUS, PEANTN3YIONETO OCHOBHYIO
00pa30BaTebHYIO IPOrpamMmy.

Kommnerenmmm He1aroruYeCcKOro paboTHHKa, peaNn3yIOIero OCHOBHYIO

00pa3oBaTeNbHYI0 MPOTpamMmy:

o0ecreunBaTh yCJIOBHs [yl YCIIEUIHOMN 1eATeIbHOCTH, IO3UTUBHON MOTHBALIUH, a
TaK)K€ CAMOMOTHBUPOBaHUS 00y4aIOLINXCS;

OCYIIECTBIISITh CAMOCTOSITENIbHBIA MOWCK W aHATU3 WHPOPMALUU C TOMOUIBIO
COBPEMEHHBIX MH(POPMAIIMOHHO-ITOUCKOBBIX TEXHOJIOTUH;

BJIaJICHHE HHCTPYMEHTAMU POEKTHOH 1A TeIbHOCTH;

YMEHHME OpraHU30BbIBaTb M COMNPOBOXKIATh Y4eOHO-HCCIEAOBATEIbCKYIO H
IPOEKTHYIO JEATEIbHOCTh 00Yy4atonXCsl;

YMEHHUE UHTEPIIPETUPOBATH PE3YIbTAThI JOCTIXKEHUIN 00yJaroInXCs;

6a30Bble HaBBIKM Pa0OOTHI B MporpaMmax Ajs TpéxmepHoro moaenupoBanus (3ds
Max, Blender 3D, Maya u np.);

0a30BbIe HABBIKU PabOTHI B MPOTPAMMHBIX Cpe/lax Mo pa3paboTKe MPUIOKEHUHN C

BUPTYAJIbHOU U JonoiaHeHHOU peanbHocThIo (Unity3D, Unreal Engine u np.).



MaTtepunanbHO-TeXHUYECKHeE YCJIOBUS peaaTu3alii NporpaMmsbl

AnmnapaTHoe H TeXHHYeCKoe o0ecrneyeHue:

Pabouee mecto oOyuaromerocs:

HOYTOYK: TPOM3BOAUTEIBHOCTh Tiporeccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): we menee 2000 emunui; o06bEM
orepatuBHON namsTh: He MeHee 4 ['0; 06bém HakonuTenss SSD/eMMC: He meHee
128 I'6 (W11 COOTBETCTBYIOITUH IO XapaKTEPUCTUKAM MEPCOHATBHBIN KOMITBIOTEP
C MOHUTOPOM, KJIaBUATypOU U KOJIOHKAMH);

MBIIIIb.

Pabouee MecTo HacTaBHHKA:

HOyTOYK: mporieccop Intel Core i5-4590/AMD FX 8350 — aHanornyHasa vmnum
bonee HoBast mogenb, rpaduyeckmnin npoueccop NVIDIA GeForce GTX
970, AMD Radeon R9 290 — aHanorm4yHasi unn 6onee HoBas MOAEnb,
00bEéM onepaTuBHOM namsaTu: He MeHee 4 6, Bugeobixoq HDMI 1.4,
DisplayPort 1.2 wnn 6onee HoBas Mofefib (MM COOTBETCTBYIOIIUN 10
XapaKTePUCTHKAM TIEPCOHAIBHBIA KOMIBIOTEP C MOHUTOPOM, KIIABHATYpOW U
KOJIOHKAMH );

uuieM BuptyanbHoi peaabHocTd HTC Vive unu Vive Pro Full Kit — 1 mit.;
JUYHBIE MOOWIIbHBIE YCTpOWicTBa OOydYalOIIMXCS W/MIM HAcTaBHHKA C
orepaioHHoi cucremoit Android;

MPE3EHTAIIMOHHOE 000PYA0BAHNE C BO3MOKHOCTHIO TIOJKITIOUCHHS K KOMITBIOTEPY
— 1 KOMILIIEKT;

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

enuHas cetb Wi-Fi.

IIporpammHoe o0ecnieyeHue:

oucHoe mporpaMMHOe 00eCTIeUeHHE;

porpaMMHoe obecrieueHue i TpéxmepHoro Moenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

MporpaMMHasi cpejia sl pa3padOTKH MPUIIOKEHUN C BUPTYATbHOM U IOTTOJTHEHHON
peanbHOCThIO (Unity 3D/Unreal Engine);

rpaduuecKuil pe1akTop Ha BEIOOp HACTAaBHUKA.



Pacxonnble MaTrepuassl:

Oymara A4 nis pucoBaHUS U pacnedyaTku — MUHUMYM 1 ynakoka 200 i11cToB;
Oymara A3 nis pucoBaHUS — MUHHMYM 10 3 JIMCTa HA OJIHOTO 00y4arouierocs;
HA0Op MPOCTHIX KapaHAAIeH — MO KOJIUYECTBY 00Yy4aIOIINXCS;

HA0Op YEPHBIX MAPUKOBBIX PYYEK — IO KOJMYECTBY 00YUArOIINXCS;

kneit [IBA — 2 mir.;

KJIeH-KapaHJall — [0 KOJUYECTBY 00y4YarouXcs;

CKOTY MPO3payHbIi/MaTOBBIA — 2 MIT.;

CKOTY JIBYCTOPOHHU — 2 IIIT.;

KapTOH/TOPpOKapTOH uis MaketupoBaHuss — 1200*800 MM, MmO OJHOMY JHCTYy Ha IBYX
00yJaromuxcs;

HOX MaKETHBIM — [0 KOJTMYECTBY 00y4aronInxcs;

JIe3BUS JI1 HOXKa CMEHHbIe 18 MM — 2 mT.;

HOXKHUIIBI — IO KOJMYECTBY 00yUYaIONINXCS;

KOBPHK JJIsl PE3KU KapTOHA — IO KOJIMUYECTBY 00Yy4arOIUXCS;

JUH3BI 25 MM WiH 34 MM — KOMIUIEKT, [10 KOJIMYECTBY 00 yUJarOUINXCs;

nmonoaauTeabHo — PLA-mnactuk 1,75 REC HecKONbKHUX I[BETOB.



Ilepeyennb pekoMeHAyeMbIX HCTOYHUKOB

1. Anpuan llloneccu. Kak crate qu3aiiHepom, He poaB Aylry absBoiy / [Turep.

2. ’Kanna JIuarka, Tum Orunsu. Jymaii kak nu3zaitHep. Au3aliH-MbllIJIeHUE 1715
MeHeKepoB / ManH, MiBanoB u @epOep.

3. Maiikn J[xxanma. Coxru cBo€ nmoprdonuo! To, uemy He yyaT B TU3aHEPCKUX MIKOIaxX /
[Turep.

4. @®un Knusep. Yemy Bac He Haydat B Au3aiiH-1kone / 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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