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[osicHuTenbHAS 3aIuCKa

AKTyalbHOCTb: BUpPTyaJbHas U JOMOJHEHHAs peanpHOCTH —  0COOBIE
TEXHOJIOTMYCCKUC HAMpPaBIICHUs, TECHO CBA3aHHBIE C APYIMMH. OJTH TEXHOJOTHH
BIJIFOUEHBI B CITMCOK KITIOYEBBIX M OKa3bIBAIOT CYIECTBEHHOE BIIMAHHE Ha PAa3BUTHE
phIHKOB. IlpakTHuecku s Kakmoi NepCHeKTUBHOM MO3ULUK Oymyuiero Kpaiine
TOJe3Hb! OyyT 3HaHUS U3 obnactu 3D-Moe HpoBaHus, OCHOB IIPOrpaMMHPOBAHMSI,
KOMITBIOTEPHOIO 3PEHHS U T. II.

CornacHO MHOTOYHCIIEHHBIM HCCIIeJOBAHHSIM, VR/AR-pbiHOK pa3BuBaeTcs
I10 SKCTIOHCHTE — COOTBETCTBEHHO, EMY HEOOXOAHUMBI KOMIIETEHTHBIE CITEIIHAIHUCTEL.

B Xome mpaktHueckux 3aHsTHIE 110 nporpaMMe BBOAHOIO  MOJYJIS
oOyyJaromuecss IO3HAKOMSTCS ¢ BUPTYQJIbHOM, [IONOJHEHHOM W CMEIIAaHHOMN
PCATBHOCTAMYU, TOHUMYT HMX OCOOEHHOCTH M BO3MOYKHOCTH, BBISBAT BO3MOIKHBIC
CIIOCOObI MPUMEHEHHs], @ TAK)Ke ONpPEJeNsT Hanbosee HHTEpECHbIEC HalpaBJIeHUs IS
JaNbHEHIIEr0 YriyONneHus, NapajulelbHO pa3BHBas HABBIKH IH3aiH-MBIILICHHS,
AM3aifH-aHalIM3a ¥ CIIOCOOHOCTh CO3/1aBaTh HOBOE BOCTpeOOBaHHOE.

CuHepruss MeTOOOB M  TEXHOJIOTHIA, UCIIOJIB3YEMBIX B  HalpaBiICHUH
«Pa3paboTka TNpPUIOKEHHM BUPTYalbHOH ¥ JOMOJHEHHOMH peabHOCTUY», JIacT
o0y4JaromemMycsi yHHKaIbHbIE MeTalpeIMeTHbIE KOMIIETEHILUH, KOTOpble OymyT
MONE3HBl B Cepe MPOEKTHPOBAHMS, MOJETHPOBAHHS OOBEKTOB H IIPOLIECCOB,
pa3paboTKu NPUIIOKEHUH 1 JIp.

IlporpaMmma  naéT  HeoOXOmMMBlE  KOMIETEHIMH Uil JadbHEHIIero
YIIIyONEHHOTO OCBOEHHS JM3aHEPCKUX HABBIKOB M METOIUK IIPOEKTUPOBAHUSL.
OCHOBHBIMHU HaIpaBIeHUAMH B U3yYEHUH TEXHOJOTHiA BHUPTYaJIbHOUN U JOTOJTHEHHOMN
PCAIbHOCTH, C KOTOPBIMM TO3HAKOMSATCSA OOydaroluecss B paMKax MOJYJIs, CTaHyT
HayalbHBIC 3HAHUSA O pa3pabOTKe MPUIOKEHUM JUIS PA3IMYHBIX YCTPOHCTB, OCHOBBI

KOMIIBIOTEPHOI'O 3pE€HU, 0a30BbI€ TOHATHUS 3D-MO}IGHI/IpOBaHH5{.



YUepe3 3HAKOMCTBO C TEXHOJOTHSIMH CO3MAHHS COOCTBEHHBIX YCTPOHCTB H
Pa3paboTKH TpHIOKeHHUH OymyT pa3BHBaTBbCS HCCIIeIOBATENbCKHUE, HH)KEHEPHBIE U
MPOEKTHBIE KOMITETEHLINN.

OcBoeHHE OTHUX TEXHOJOTHI NOZIpasyMeBaeT IMOJy4YeHUe psga 0a30BbIX
KOMIIETEHIMH, BlIaJleHHe KOTOPHIMH KPUTHYECKH HEOOXOIHMO T000MY CIIELHATHCTY
Ha KOHKYpeHTHOM pbIHKe Tpyzaa B STEAM-npodeccusix.

Lens nporpammel: popmupoBanme yuuKanbHbx Hard- i Soft-koMnerenuuii o

pabote ¢ VR/AR-TeXHOIOTHSMH Yepe3 HCIIONb30BaHHe KelfC-TeXHONO M.

3agauyu nporpaMmel

Obyuaiowue:

OOBSICHUTL 6a30BbIe MOHATHS cephl paspaboTKu MPHIOKEHUH BUPTYaJIbHOM M
JIOTIONIHEHHO! PEaIbHOCTH: KJIIOYEBblE OCOOSHHOCTH TEXHONOTHH M HX pazmTuyns
MEXKTy CcoOOM, maHopamMHOoe (GOTO M BHJEO, TPEKUHT peanbHbIX OOBEKTOB,
MHTEP(E¥iC, MOMUTOHAIbHOE MOJIETTHPOBAHHE;

= COPMHPOBATH HABBIKA BBHIMONHEHHS TEXHONOTHUECKOHN LEIOUKH pa3paboTKu
MPUIOKEHUH Ui MOOWJIBHBIX YCTPOMCTB H/HIHM IepCOHATBHBIX KOMITBIOTEPOB ¢
HCTIONIb30BaHNEM CIICLMAIBHBIX IPOIPAMMHBIX CPEJI;

= cpopMHpOBaTh Ga3zoBble HABBIKH DPaGOTHI B nporpamMmax uisi pa3paboTKu
NIPUIIOKEHHH C BAPTYalbHOM U TONONHEHHON PEaTbHOCTHIO;

= copMupoBaTh Ga3oBBIe HaBBIKM PaGOTHI B IPOrpamMmax s TPEXMEPHOTO
MOJIEJTUPOBAHHS;

- HAy4YUTh UCIIOJL30BATh U aallTUPOBATh TPEXMEPHBIE MOEIH, HAXOMSIIHECS B
OTKPBITOM JOCTYyTIE, TS 3a/1a4 Keica;

- chopmupoBaTh Ga3zoBble HaBBIKM PabOTHl B [POrpamMMax Jyis pa3paboTKu

rpapudeckux uHTEpEHCcoB;

- IIPUBUTHL HAaBEIKU HpOCKTHOﬁ ACATCIBHOCTH, B TOM YHCJIE HCIIOJb30BaHHE

WHCTPYMEHTOB IIAaHUPOBAHMUS.



Paszsusarowue:

- Ha TPOTSHKEHWH BCeX 3aHATHH (GopmupoBath 4K-kommereHuy (KpuTHYECKOE
MBILIJICHUE, KPEATUBHOE MBIIUICHHE, KOMMYHHKAIIHS, KOOIIEPalys );
= CIIOCOOCTBOBATH PACLIMPEHHIO CIOBAPHOTO 3aIIaca;

CIIocOOCTBOBATH Pa3sBUTHUIO MNaMATH, BHHMAHUS, TEXHUYECKOIO MBIIIJICHUS,

I/I306peTaTeJ'II>HOCTI/I;
- CIIOCOOCTBOBATH Pa3BUTHIO AJITOPUTMUYECKOI'O MBIIIJICHUS;
= CIOCOOCTBOBATH (bOpMPIpOBaHI/IIO HUHTEpECa K TCXHUYCCKHUM 3HAHUSM,

= CIIOCOOCTBOBATH @OpMHpOBaHI/IIO YMCHHUS IPAKTHYECKOTO IMPUMEHEHUS

IMMOJTY4YCHHBIX 3HaHHI>'I;

chopmupoBaTh yMeHHe (HOPMYIUPOBATh, AIyMEHTHPOBATH U OTCTAUBATH CBO&

MHEHHE;

- C(bOpMI/IpOBaTB YMEHHUEC BBICTYIIATh H}’GJII/I‘IHO C JOKJIaJaMHy, IPE3CHTAUsIMU U

g it

Bocnumamenvnuie:
- BOCIIUTBIBATh AaKKYypaTHOCTh M JUCLMIUIMHUPOBAHHOCTH TIPH BBIIOJHEHUH
paboTHI;
- CIIOCOOCTBOBaTh (OPMUPOBAHHMIO IOJIOKHUTENBHOM MOTHUBALMHM K TPYHOBOM
JIESITETbHOCTH;

- CIOCOOCTBOBATH q)OpMI/IpOBaHI/IIO OIlbITa COBMECTHOIO W HHIWBHUIYAJIBHOTO
TBOPYECTBA IIPHU BHINTOJHEHHUH KOMaHIHBIX 3aﬂaHHﬁ;

= BOCIIUTBIBATH prJIOJHO6I/Ie, YBAXCHUEC K TPYOY,

= (I)OpMI/IpOBaTB YYBCTBO KOJUICKTHBH3Ma U B3aUMOIIOMOIIIH;

= BOCIIUTBIBAaTh YYBCTBO IaTpUuOTH3Ma, TIPaXXJaHCTBEHHOCTH, TOPAOCTH 3a

AocTHXeHUs oTedecTBeHHOU U T-oTpacu.



IIpornosupyembie pe3ybTaThl H cNOCOOBI HX NPOBEPKH

JINYHOCTHBIE Pe3yJILTATHI:

KPUTHYIECKOE OTHOIICHHE K HHYOPMALUK M U30UPATENBHOCTD €& BOCIIPUSATHUS;
OCMBICJICHUE MOTHBOB CBOMX JICWCTBHI IPH BBIMIOJHEHUHM 3a1aHHIA;

= pasBuUTHE  JIFOOO3HATENBHOCTH,  COOOPA3HUTEIHHOCTH IIPU  BBINOJHEHUU
Pa3HOOOpa3HBIX 3alaHKi NPOOIEMHOrO U 9BPHUCTHYECKOTO XapaKTepa;

Pa3BUTHE BHHUMATEILHOCTH, HaCTOfI‘{PIBOCTI/I, I_IeJIe}ICTpeMJ'IéHHOCTI/I, YMEHHUA

IpeoI0IeBaTh TPYAHOCTH;

Pa3BUTHE CaMOCTOSATEIBHOCTH Cy)KI[CHHfI, HE3aBUCUMOCTHU U HECTaHOApTHOCTH

MBbIIIJICHUS ;

OCBOCHHE COLMAIBHBIX HOPM, MPABHJI TIOBEEHHS, posiel U (OPM COLHATBHOIM
XKU3HH B IPYIIAX U COOOILECTBAX;

- (opMHpOBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OoOLIeHHH U
COTPYTHUYECTBE C IPYTUMH 00y YarOIUMHUCS.

MeTtanpenmeTHblie pe3ynbTaThI:

Pecynamuenvie ynusepcanvhvie yuebnuvie deiicmeus:

- YMCHHE IPUHUMATD ¥ COXPAHATh y4eOHYIO 3a1a4y;

- YMCHHME  IJIaHAPOBAaTh  IOCNIEIOBATENbHOCTh INArOB  AIrOpUTMA VIS
JOCTHKEHUS 1€,

g YMCHHE CTaBUTh Ielb (CO3JaHME TBOPYECKOM paboThl), IIAHHPOBATH
JTOCTHIKEHUE TOM 1ENH;

~ YMEHHE OCYIIECTBIIAT UTOTOBBII M MOIIArOBBIH KOHTPOJIb 10 PE3yJIbTaTy;

= CIIOCOOHOCTb  aJIeKBATHO BOCIHPUHHMATH OLIEHKY HAacTaBHUKAa W Jpyrux
oOyuaronuxcs;

= YMEHHUE pa3nuvarh Crocod U pe3ysbTar AeHCTBHS,

= YMCHUE BHOCUTb KOPPEKTUBBI B JCWCTBHS B CIy4yae PAacXOXIEHMs pe3ysbTaTa

PCIICHYS 3aJa4d Ha OCHOBE €€ OLIEHKH U yqéTa XapaxkTepa CACJIaHHbBIX OIHI/I6OK;



= YMEHUEC B COTPYAHUYECCTBE CTAaBUTh HOBBIC yqe6HI>1e 3aladH,
== CITOCOOHOCTH IIPOSABJIATH MMO3HAaBaTCJIbHYIO HUHUIIUATHUBY B y‘lC6HOM

COTpY/IHUYECTBE;

- YMEHHUE OCBauBaTh CIIOCOOBI peICHuA npo6neM TBOPYECKOI'0 XapakTepa B
KU3HCHHBIX CUTYyallnusIX,
= YMEHHUE OLICHUBATH HOJIy‘I&IOIlIHfICH TBOp'-ICCKI/Iﬁ MMpOAOAYKT U COOTHOCHUTH €Io C

HW3HaYaJIbHBIM  3aMbICJIOM, BBIIIOJHATE II0 HCO6XOHI/IMOCTI/I KOppPEKIHH 0o

IIPOIYKTa, JINOO 3aMbICIIa.

llo3nasamenvhole yHUGepcanbHbvle YuebHble 0eliCmEUs.:

= YMEHHE  OCYIIECTBIATh IIOMCK HWHpOpMAlMM B  HHIABUIYaTbHBIX
MHGOPMAITHOHHBIX apxuBax oOyuyarorerocs, UHPOPMAIIOHHOM cpene
00pa30BaTeNbHOrO YUpeXKAeHHs, (eaepalbHbIX XPAHWIMIIAX HH(POPMAUOHHbIX
00pa30BaTeNbHBIX PECYPCOB;

= YMEHHE HCIOIb30BaTh CPEACTBA HH(POPMALMOHHBIX W KOMMYHHMKAIIHOHHBIX
TEXHOJIOTHM Ul pEIleHUS KOMMYHHKATHBHBIX, IO3HABaTE/IbHBIX H TBOPYECKHX
3ajady;

- YMCHHE OPHEHTHPOBATHCS B pa3HOOOPa3UU CIIOCOOOB pEelIeHHs 3a/1ay;

= YMEHHE OCYILECTBIATh aHAIU3 OOBEKTOB C BBIAECIIEHUEM CYIIECTBEHHBIX H
HECYILIECTBEHHBIX TPU3HAKOB;

= YMEHHE [TPOBOJMTE CPABHEHHUE, KIIACCU(DUKAIIUIO TIO 3aJaHHBIM KPHTEPHSIM;

= YMEHHE CTPOUTH JIOTUYECKUE PACCYKACHUS B POpMe CBSI3U MPOCTHIX CYKIECHUN
00 00BeKTeE;

- YMEHHE yCTaHABIIMBAaTh AaHAJIOTUH, TIPUYUHHO-CJICACTBEHHBIE CBSI3H;

- YMEHHE MOJEIUpPOBaTh, MPeoOpa3oBbIBaTh OOBEKT U3 YYBCTBEHHOW (HOPMBI B
MO/JieJIb, TI€ BBIIETIEHBI CYIECTBEHHbIE XapaKTEePUCTHKH 00beKTa (IPOCTPAHCTBEHHO-
rpaduyeckas WK 3HaKOBO-CHMBOJIMYECKas );

= YMEHHE CHUHTE3UPOBaTh, COCTABJIATH IleJIo€ W3 4YacTeil, B TOM YHCIE

CaMOCTOATE/IbHO NOCTPpAauBaTh C BOCIIOJIHEHUEM HEOOCTAIONIUX KOMIIOHEHTOB.
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KOMMVHUKamueHble VHUBepcajivHbvle V'{€6Hble oelicmeust:

= YMEHUE apryMEHTHpPOBAaTh CBOX TOUYKY 3peHHs Ha BBIOOp OCHOBaHHMH H
KPUTEPUEB IIPU BBIACTICHUH IPU3HAKOB, CPABHEHUH U KJIacCUHKALUU 00BEKTOB;
= YMEHHUE BBICITYIIMBATh COOECeTHUKA U BECTU IUAJIOT;

CIIOCOOHOCTH NPHU3HABATh BO3MOXHOCTH CYILECTBOBaHUA Pa3JIMYHBIX TOYECK

3pCHHSA U IIPAaBO KAXXI0Ir'0 UMETH CBOIO;

YMEHUE MIaHHUPOBATH yqe6Hoe COTPYAHHYECTBO C HACTABHUKOM M JOPYTUMHU

00yJarOIIMMHCS: OnpenensTh LIeJTH, byHKIUH YYaCTHHKOB, CIIOCOOBI
B3aUMO/JICHCTBHUS,
- YMEHHE OCYIIIECTBIIATH MIOCTaHOBKY BOIIPOCOB: WHULIMATUBHOE

COTPYIHUYECTBO B IIOKMCKE U cOope HHpopManuw;

- YMEHME pa3peiartb KOHQIMKTHL: BBISBICHHE, HICHTH(OHMKALKUS MPOOIEMBI,
TIOMCK W OLEHKa ajbTePHATHBHBIX CIIOCOOOB pa3pelleHUs] KOH(IUKTA, MPHHATHE
PEIEeHus U ero pealu3alus;

= YMEHHE C NOCTaTOYHOW IIOJIHOTOM M TOYHOCTBIO BBIPaXKaTh CBOM MEICIH B
COOTBETCTBHH C 3aJ1a4aMH H yCIOBUSIMU KOMMYHHKAIUH;

= BJIaJICHUE MOHOJIOTHYECKOM ¥ AMAIOTHYecKoit hopMaMu peym.

IIpeameTHbIe pe3yabTaThI
B pesynbTaTe 0CBOCHHMS IPOrpaMMbl 00YYaIOIIHECs JOJKHEI
3Hamy:

= KJIIOYEeBbIe  OCOOEHHOCTH TEXHOJOTMM BHPTYyalbHOH W JOIOJHEHHOM

pealbHOCTH;

= NPUHUMIBL  pabOThl NPHIOKEHHH ¢ BUPTYyalbHOW M  JOTIOJHEHHOM

PCaAIbHOCTHIO,

= NepeUCHb COBPEMEHHBIX YCTpOﬁCTB, HUCIIOJIB3YEMBIX  IJIA pa6OTBI C

TCXHOJIOTUSIMH, U UX NIpeAHa3HAUECHUE,



- OCHOBHO# ()yHKLHOHAN POrpaMM JUIsl TPEXMEPHOTO MOIETHPOBAHHSE;
- TPUHIMIBL W CHOCOOBI  pa3spabOTKM NpPHIOXKEHWH C BHPTYaIbHOH W
JOIIOJTHEHHOW PealbHOCTHIO;
= OCHOBHOH ()YHKLMOHAN NPOrPaMMHBIX Cpell JUIsl Pa3paboTKH IIPUIIOKEHUH ¢
BUPTYaJIbHOW U IONIOJIHEHHOMN PeabHOCTBIO;
= OCOOEHHOCTH Pa3pabOTKH rpahuyecKux UHTEPPEHCOB.

Memby:
= HaCTpauBaTh U 3allyCKaTh LIJIEM BUPTYaIbHON PeaTbHOCTH;
- YCTaHaBIUBATh ¥ TECTHPOBATh NPUIIOKEHHS BUPTYATbHOH PeaTbHOCTH;
= CaMOCTOATEIbHO COOUPATh OUKH BHPTYAIbHOM PealbHOCTH;
= $bopMynupoBaTh 3ajady Ha NpPOEKTHPOBAHHE WCXOS M3 BBISBICHHON
Ipo0JIeMBI;
~ YMETb I0JIb30BaThCs Pa3IMYHBIMU METOIAMH TeHEpALUH Ui,
= BBITIONHATE  MPUMHUTHBHBIE ONEPAlMK B MNpPOrpaMMax [Jisi TPEXMEPHOTo
MOJIEJIUPOBAHMSI;
= BBITIONHATE TIPUMUTUBHBIE OIIEPaLiK B IIPOrPAMMHBIX Cpeax Juis pa3paboTKy
IIPUIIOKEHHH C BUPTYaIbHOH U TOTONHEHHON PeaTbHOCTHIO;
- KOMIUINPOBATH TPUJIOKEHUE [Isi MOOMIIBHEIX YCTPOMCTB MJIM MEPCOHANBHBIX
KOMITBIOTEPOB M pa3MeIlaTh €ro 1 CKauMBaHHs M0JIb30BATENIMH,

= pa3spabatbiBaTh rpaduyeckuit untepdeiic (UX/UI);

e pa3pabaTeiBaTh BCe HEOOXOMMMBIE rpaduyecKue u BUJIEOMaTEpUAIIbl s
MIPE3CHTALUU TIPOEKTA;
= NPEJCTaBIIATh CBOM MIPOEKT.

8lademn:

- OCHOBHOH ~ TepPMUHONIOTHEH B O0OIacTH TeXHONIOTHH BHDPTyalbHOH W

JONOJIHEHHOM P€aIbHOCTH;

= 0a30BBIMH HaBBIKAME TPEXMEPHOTO MOJEIMPOBAHHS;



- 0a30BbIMM  HaBBIKAMH  pa3paboTKH INPUWIOKEHHH C  BUPTYaJbHOH U

JIOTIOJTHEHHOM PeaibHOCTHIO,

- SHAHUAMM 110 NIPUHIMIAM PabOTBI B OCOOEHHOCTSIM yCTPOHCTB BHPTYAIBHOM 1
JOTIOJIHEHHOW peaIbHOCTH.

Dopmbl nodeedenus umo206 peanuzayuu 00weobpasoeamenbHoOl NPOPAMMbl

IlozBeieHne MTOTOB peaM3yeTcst B paMKax 3aluThI Pe3yIbTaTOB BBINOTHEHUS
Ketica 1 u Ketica 2.

DopmeL demonempayuu pezynsmamos o6yuenus

IIpencrapnenne pesynbTaToB 0GpazoBaTeNbHOM NESTENBHOCTH OpoHaéT B
(opme MyOMUYHON NpPE3EHTALMH pelleHUH KeiicoB KOMaHJaMH M TOCIEAyIOIINUX
OTBETOB BBICTYNAIOIIMX HA BONPOCHI HACTABHUKA M JPYTHX KOMAH]L.

Dopmer duazHocmuku pesynsmamoes o6yyenus

becena, rectuposanue, onpoc.

Conepxanune nporpamMmsl Kypca

IlporpamMma mpenmosaraer mocreneHHoe pacllipeHue 3HAaHUH U HX
yrnyOneHue, a Takke NpHOOpPeTeHHe yMeHHHd B o0ONacTH IIPOEKTUPOBAHUS,
KOHCTPYHPOBaHHs ¥ U3rOTOBJIEHHS] TBOPYECKOTO MPOAYKTA.

B ocHoBe 06pasoBaTenbHOro mporecca JeXUT MPOEKTHBIH Moaxo1. OCHOBHAS
(opMa MoJaYM TEOPUH — WHTEPAKTHUBHBIE JIEKIHH H MOLIArOBbIE MacTep-KJ1acchl B
rpymmnax no 10-25 uenosek. IlpakTuueckue 3amanus IJIAHUPYETCS. BBIMOJHATh Kak
MHIMBUIYAIbHO W B Mapax, TaK M B MalbIX IPyNax. 3aHATHs HPOBOIATCS B BHIE
Oecen, cemMMHApOB, JeKUMil: JUIS  HAMISAHOCTH — [OXABAEMOLO MaTepuaa
UCTIONIE3YeTCA  PasiMYHBIA ~ MyJbTHMEIMIHHBIA  Marepual — Ipe3eHTalWH,

BH/ICOPOJTUKH, IPHIIOXESHHUS TIp.
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TemaTnyeckoe niiaHMpoBaHue

Ne n/n Paznenel mporpammsl y4eGHOro Kypea Bcero yacos
O6pa3oBarenbHas 4acTb Teopus IIpaktuka
1 Keiic 1. (Bcero gacos:34) 19 15
IIpoexktupyem uneanbaoe VR-ycTpoicTBO
1.1 3nakomcTBo. TexHuka GezomacHocTH. BBommoe | 1
3ansThe («Co3naBail MUpPED»)
1.2 BBenenne B TexHomOrHH BUPTyaJlbHOH ¥ | 1
JIOIIOJITHEHHOM peaIbHOCTH
1.3 3HAKOMCTBO B VR-texHONOrMNsIMH Ha |2
VWHTEPAKTHBHOW BBOJHOMW JIEKIIHH
1.4 Jlexuus: TIpoctpancTBo. M3mepenus, B KOTOPHIX | 2
MBI J)XuBeM. KoopanHaThel npocTpaHcTs.
1.5 TectupoBanue YCTpOMCTBa, yCTaHOBKa 2
NPUIOXKEHUH, aHaIW3 IPUHLHUIOB pPaboTHI,
BBISIBJICHME KITFOUYEBBIX XapaKTEPUCTHK.
BroisiBienne  npuHOMMOB  pabGoTel  Imiema
BUPTYyaJIbHOW pEaTbHOCTH, IIOMCK, aHAIU3 U
CTPYKTYPHPOBaHKHE MHPOpMAIMU O Apyrux VR-
yCTpOiCTBax
1.6 Pabora ¢ kaproif MmoONB30BaTENLCKOro OIbBITA: | 2
BBIBJICHHE MPOOJIEM, € KOTOPBIMH MOKHO
CTOJIKHYTBCSI ~ NpU  HUCIONB30BaHHMH  VR.
DoKycHpOBKa Ha OJHOM M3 HUX
Laf AHanM3 W OlEHKa CyIIECTBYIONMX peIeHuH | 2
npo6nemsl. MH(orpaduka mno permeHnsM
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1.8

I'enepanms wneit mis pereHusr >tux npooiem.
Omnucanue HECKOJBKHX HIEH, KCIPEecC-3CKHU3bL.
MuHu-npesentanun uneit u BEIGOp JIy4YIIUX B

npopaboTKy

1.9

I/I3y‘-IeHI/I€ IOHATHUSA «IICPCIICKTHUBAY, OKPY>XXHOCTHU

B TNEPCIICKTUBE, HITPUXOBKHU, CBCTOTCHHU,

nmagaronied TeEHU

1.10

N3ydenne cBeToTeHM M mnajamomeil TeHH Ha
npumepe ¢uryp. [octpoenne GbicTporo 3ckusa
Gurypel B mepcrmekTBe, mepenada oOBEMA C
NOMOWBIO  KapaHgama. TexHuka pUCOBaHUS

MapKepamu

CoBpemeHHEbIE CIIOCOOBI TPEXMEPHOTO
MOJZIETIMPOBaHMS U NIPOEKTUPOBaHUE. TeXHONIOr s

3D-ckanepa u 3D-neuyaru

1:12

OcBoenne HaBbIKOB paboTsl B I[10 s
TPEXMEPHOTO MPOEKTHPOBaHHMs (Ha BBIOOp —
Rhinoceros 3D, Autodesk Fusion 360, Blender
3D.  [lomonmuteneHo:  Agisoft Metashape

Professional — 3D ckanupopanne)

1.13

3D-monenupoBanue pa3pabaTbiBaeMoro
YCTpOHCTBa  (albTepHAaTHBHO — pa3paboTKa

cobcrBeHHOM 3D Mozenu Ha Mo6yro TeMaTHKy)

1.14

DoTopeanyucTUYHAs BHM3yanM3auus 3D-MomenH.

Pernnep (Ha BriGop: KeyShot, Autodesk Vred,
Blender 3D)
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1.15

HozxroroBka rpaduuecknx Marepuanos s
[Ipe3eHTalUN IIpOeKTa (oo, BUJIEO,
uHporpaduka). OCBOEHHE HABHIKOB BEPCTKHU

IIPE3CHTALINH

1.16

Ilpencrasnenne mpoextoB  mepen OPYyTUMU
oOyyarommmucst. [ly6nuusas npesentamus w

3alyUTa IMpoeKTOB

Keiic 2. PaspabarbiBaecm VR/AR-npunoxenus

(Bcero yacoB:34)

21

13

2.1

BBOIIHaSI HUHTCPaKTUBHAasA JICKIIUs oo
TCXHOJIOTHUSIM  [NONOJIHEHHOW U CMEIIaHHOU

peanbHOCTH

2.2

TectupoBanue CYIIECTBYIOLTUX AR-
NIPUIIOKEHNH, ONpeNeeHne IPUHIMIOB PaboThI

TEXHOJIOTUHU

2D

BeisiBiienre npoGiemHolt cuTyanum, B KOTOPOi
nomorno 6s1 VR/AR-npuiioxenue, HCnons3yst

METObI AU3alH-MBIIICHUS

2.4

AHanH3 ¥ oleHKa CYLIECTBYIOLIMX peIIeHUH
POOIEMEL. I'eHepanyss COOCTBEHHBIX HIEH.

PaspaGorka cuenapus npunoxenus

2u3

PaszpaGoTka cuenapus npuioxenus: MmexaHuKa
B3aMMOJICHCTBHUS, QYHKIHOHAI, IPUMEPHbIH BUJL

uHTepdeiica

2.6

MuHu-nipesesTanun umeil U ux nopaboTKa II0

00paTHO# CBs3H
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2.7

[TocnenoBatenbHoe W3ydeHHE BO3MOXKHOCTEH | 2 2

cpenbl pa3pabotku VR/AR-npunoxennii

2.8 Pa3pabotka VR/AR-npunoxenuns B 8
COOTBETCTBHH  CO  cLeHapueM. PaspaGoTka
COOCTBEHHOTO  TNPHWIIOXKEHHS  HAa  JIIOOYIO
TEMaTHUKY.

2.9 COop o0OpaTHOM CBf3M OT NOTEHUHAIBHBIX | 1 1
10JIb30BaTeNe! MPUIIOKEHHS

2,10 JlopaboTka NpuIOKEeHHs, y4UThIBas OOpPATHYIO | 6

CBA3b II0JIb30BaTeEls. HpeI{CTaBJIeHI/Ie ITPOCKTOB

nepea IpyruMu 00yYaroMMHUCS.

Bcero yacos 68

Coaep:xaHue TeM NporpaMmal

Keiic 1. Ilpoextupyem uneansaoe VR-ycTpoiicTBO

B pamkax mepsoro keiica (34 4) oGyuarommecs: HCCIEQYIOT CyIIECTBYIOLIHE
MOZIENIA YCTPOUCTB BUPTYaIbHOH PEanbHOCTH, BBISBISIOT KIIOYEBBIE MapaMeTphl, a
3aTeM BBINOIHAIOT MPOEKTHYIO 3afadyy — pa3padaThIBalOT KOHLENT COOCTBEHHOI'O
VR ycrpoiicta wiu npunoxenust VR. O6yuaromuecs HCCIeTy 0T VR-koHTpOIIEPHI
M 0000mAaT BO3MOXHBIE TIPHHIMILI YIPAaBICHHS CHCTEMAMH BUPTYaJIbHOMN
peanbHocTH. CpaBHUBAIOT Pa3IUYHbIE THIBI YIIPABICHUS U [ETA0T BBIBOIBI O TOM,
4TO HEOOXOAUMO ISt «0OMaHay) MO3ra M [OrpyKeHHUs B APYTOi MHU.

Had4nHaercst 3HaKoMCTBO co cTpyKTypoil mHTepdeiica mporpammsl mis 3D-
MOJZICIMPOBaHHs (II0 YCMOTpeHHIO HacTaBHHKa — 3ds Max, Blender 3D, Maya),
OCHOBHBIMH KOMaH/IaMH. BBOIATCS NOHATHS «IIOJIUTOHAIBHOCTE) U «TEKCTYpay.

[IpoektupoBanre U MojenMpoBaHHe cOOCTBeHHOM 3D-Momenud Ha T00Y10

TeMaTuKy. Mcronb3oBaHue pa3iuuHbBIX BHIOB BBIXOMHBIX JaHHBIX: IedyaTh Ha 3D-
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NIPUHTEPE, BBICOKOKAYECTBEHHBIH pEHJAEP MOJIENH, MHCIONB30BAHHE B OYIyIIHX
[IPOCKTaX B Ka4€CTBE CTAaHAAPTHOM 3D-Moeny Uis MPUIIOKEH s, AaHUMALIUS MOJIEITH.

Keiic 2. PaspabatsiBaem VR/AR-npuinoskeHust

Ilocne  QopMHpOBaHMS OCHOBHBIX MOHSTHI BUPTYaJIbHOM peabHOCTH,
TNOMyH4CHHUsl HABBIKOB pabotel ¢ VR-oGopymoBaHMeM B mHepBoM Keiice (34 u),
00y4aroLmecs MepeXomiT K PacCMOTPEHHIO TOHATHI JOMOTHEHHON M CMElIaHHOM
PCANbHOCTH, pA3OMPAalOT WX OCHOBHBIE OTJIMYHS OT BHPTyalbHOM. CO3MalOT
cobcTeenHoe AR-mpunokenue (augmented reality — JomoONIHeHHAs peaNbHOCTS),
OTpabaThiBasi HaBBIKH pPaGOTBI C HEOOXOOWMBIM B JaNbHEHIIEM IIPOrpaMMHBIM
obecrieueHreM, HaBbIKU AU3aHH-TIPOEKTHPOBAHHS U AU3aiH-aHATHTHKH.

Obyuatommecs Haydarcs pa6oTaTh ¢ KpyNHEHIIMMH PENO3UTOPUSIMHU
OeCIUTATHBIX TPEXMEPHBIX MOJENeH, CMOIYyT MHHMMATHHO aJlaliTUPOBATh MOJIEIH,
MMEIOIIMECS B CBOOOIHOM JIOCTYTIE, MO/ CBOU HYIbL.

OtpaGoTka HaBEIKOB PaGOTBI ¢ MEXILIAaThOPMEHHBIMHU cpenaMu pa3pabOTKH

MPUIOXKEHHH U UTp. (110 yeMoTperuio HactaBHuka Unity 3D, Unreal Engine).

Kanposbie yc/10BusI peanuzauuu nporpamMmbl

TpeGoBanus x kagpoBEIM pecypcam:

YKOMILICKTOBaHHOCTb  00OPa30BaTEIbHOIO YUYPEXKAECHHsS MeJarorHYecKiMH,
PYKOBOJSIIIUMHU U UHBIMH PaOOTHUKAMH,

= YPOBEHb KBaTH(UKALMK TEJarorHuecKiX, PyKOBOASIIMX ¥ HHBIX PaGOTHHKOB
00pa30BaTENbHOTrO YUPEKACHUS;

= HENIPEPBIBHOCTE  NPOMECCHOHANPHOIO  Pa3BUTHS  NEJarorduyeckux U
PYKOBOIAIIMX ~ PaOOTHUKOB  0OpAa3OBATENBHOTO  YUPEXKACHHS, PEaTH3YIOLIEro
OCHOBHYIO 00pa30BaTeNbHYIO [IPOrpaMMmy.

KOMHETCHHI/II/I neaaroru4eckoro pa60THm<a, pPeaIn3yOmEro OCHOBHYIO

00pa3oBaTeIbHY0 POrpaMMy:
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- obecrieynBaTh YyCJ1I0BHUA JJIs1 YCHCIHHOﬁ ACATCIIBHOCTH, MMO3UTHBHOM

MOTHBAILIMU, a TaKXe CaMOMOTHUBHUPOBAHUS o6yqafonmxca;

- OCYIIECTBIIATh CAMOCTOSATEINIbHBIM MOMCK M aHAIM3 WHOOPMALMH C MOMOIIBIO
COBPEMEHHBIX HH()OPMAIIMOHHO-IIONCKOBBIX TEXHOIOTHIA;
- BIIaICHUE HHCTPYMEHTaMH IIPOEKTHOM JIeSITEIbHOCTH;

= YMCHHUE OpPraHu30BBIBATH U COIIPOBOXIATh y‘{€6HO-I/ICCHeJIOBaTeJIBCK}’IO H
IIPOCKTHYIO AEATEIHbHOCTD 06y‘-IaIOIIII/IXC$I;

. YMCHHE HUHTEPIPETUPOBATh PE3YJIbTAThI JOCTHKEHUN 00YYaOIUXCSL;

0a3oBble HaBBIKK PaGOTHI B IPOrpaMMax s TPEXMEPHOTIO MOJIEIUPOBAHHUS
(3ds Max, Blender 3D, Maya u 1p.);

= 0a30Bble HAaBBIKK PAGOTHI B IIPOrPAMMHEIX CPeJax 1o pa3paboTKe MpUITOKEHHM
C BUPTYaJIbHOH M IONONHEHHO#H peanbHocThio (Unity3D, Unreal Engine u Ip.).
MatepuaibHO-TeXHHYECKHE YCIOBHS PeaTH3alHH NPOrPamMmbl
AnnapaTHOe U TeXHHYECKOe obeceueHue:
PaGouee mecto oOyuaromerocs:
= HOYTOYK: IPOM3BOJMTEIBHOCTh Mpoleccopa (110 tecty PassMark — CPU
BenchMark  http://www.cpubenchmark.net/): ne wMmenee 2000 enuHHMI; O06BEM
OIIEpaTUBHOMU MaMATH: He MeHee 4 I'6; 06béM Hakomurens SSD/eMMC: He meree 128
I'6 (wm cooTercTByIOmMI MO XapaKTepHCTHKaM IIEPCOHAIBHBIA KOMITBIOTED C
MOHHUTOPOM, KJIaBUATyPOH U KOJIOHKaMH);
=~ MBIIIIb;

= Pabouee mecto HaCTaBHUKaA:

- HOYTOYK: mpomneccop Intel Core i5-4590/AMD FX 8350 — anajnoruusas uam
Oosee HOBas Mozenb, rpaduueckuii npomneccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 — ananoruunas wiu Gonee HOBas MOJI€lb, OOBEM OmepaTHBHOM
namsTv: He MeHee 4 ['0, Buneossixonq HDMI 1.4, DisplayPort 1.2 unu Gonee HoBast
MOJIeTIb (MIIH COOTBETCTBYIOIIMIA [0 XapaKTePUCTHKAM T1ePCOHAIBHBIN KOMITBIOTEp C
MOHHMTOPOM, KJIaBUaTypOi U KOIIOHKAMH );

- uuteM BUpTyanbHO# peanbHoctd HTC Vive wmu Vive Pro Full Kit — 1 mir.,
Oculus Quest (2 mr.);
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- JWYHBIE MOOMIIBHBIE YCTPOWCTBAa OOydYarOIMXCs W/MAM HACTaBHHKA C

oInepanuoHHON cucteMoii Android;

= MpE3€HTalUOHHOE 060py)10BaHHe C BO3MOXHOCTBIO IIOAKIKOUEHUSA K

KOMITBIOTEPY — | KOMILJIEKT;

(hMmIapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas 1OCKa, COOTBETCTBYIOLIHIA HaOOp
NMCbMEHHBIX NIPUHAIEKHOCTENR — | 1mT.;

= enunas cetb Wi-Fi.

- 3-D mpunrep (Tun npunrepa: FDM; Marepuan: PLA; PaGoumit crom: c
nonorpeBom; Pabouas o6macte (XYZ): or 180x180x180 mMm; CKOpOCTh IeyaTH: He
menee 150 Mm/cex; MuHMManbHas TONIIKEHA ci1ost: He Gonee 15 Mxm DopMat daitnos

(ocHoBHbIe): STL, OBJ 3akpbIThiif KOpIyc: HaTHYKe).

IIporpammHOe oGecneuenue:
= ohUCHOE IPOrpaMMHOE 0GecTIeYeHHE;
- nporpaMMHOe oOecreueHre Ui TpEXMepHOro Mojenuposanus (Autodesk
Fusion 360; Autodesk 3ds Max/Blender 3D/Maya), monomHurensHo: Agisoft
Metashape Professional (st peanuzauuu 3D-ckanupoBaHus).
= IOporpaMMHas cpefa Juis pa3paboTKU MNPWIOKEHHH C BHPTYalbHOM H
AononHeHHOW peanbHOCcThIO (Unity 3D/Unreal Engine);
= rpadu4ecKuil peaKkTop Ha BEIOOp HACTABHHKA.

Pacxoanble MaTepuansl (puMepHBIE):
= Oymara A4 s pHUCOBAaHHS M pacliedyaTKh — MHHMMyM | ymakoBka 200
JIMCTOB,
= HabOop MPOCTHIX KapaHIaliel — M0 KOJIUYECTBY 00YYarOIIHXCS;

= HaOOp YEPHBIX MIAPUKOBBIX PyYeK — M0 KOJMYECTBY 00YYAIOIIMUXCSL;

- PLA-nnacruk 1,75 REC.
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Ilepeyenb pekomMeHIyeMbIX HCTOYHHKOB

Anpuas llouneccu. Kak crath nuzaiinepom, He npoznas Aoyury nesiBoity / ITurtep.

Kanna Jlunrka, Tum Orunsu. Jlymaii kak nusaiinep. Jlu3alH-MbIIUIEHHE [UTS

MeHekepoB / Mann, ViBaHoB 1 ®epbep.

Maiikn Jixanma. Coxra cBoé noptdoinuo! To, ueMy He yyar B AU3aHHEPCKUX

mkonax / [Tutep.

Oun Knusep. Yemy Bac He Hayuar B au3aiin-mkone / Purmon Kiaccux.

Bjarki Hallgrimsson. Prototyping and Modelmaking for Product Design
(Portfolio Skills) / Paperback, 2012.

Jennifer Hudson. Process 2nd Edition: 50 Product Designs from Concept to

Manufacture.
Jim Lesko. Industrial Design: Materials and Manufacturing Guide.

Kevin Henry. Drawing for Product Designers (Portfolio Skills: Product Design)
/ Paperback, 2012.

Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for Product

Designers / Hardcover, 2009.
Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the Rapid

Visualization of Ideas.

Rob Thompson. Prototyping and Low-Volume Production (The Manufacturing
Guides).

Rob Thompson. Product and Furniture Design (The Manufacturing Guides).

Rob Thompson, Martin Thompson. Sustainable Materials, Processes and

Production (The Manufacturing Guides).

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

http://holographica.space.
http://bevirtual.ru.
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https://vrgeek.ru.
https://habrahabr.ru/hub/virtualization/.
https://geektimes.ru.
http://www.virtualreality24.ru/.
https://hi-news.ru/tag/virtualnaya-realnost.

https://hi-news.ru/tag/dopolnennaya-realnost.

http://www.rusoculus.ru/forums/.
http://3d-vr.ru/.
VRBE.ru.

http://www.vrability.ru/.
https://hightech.fm/.

http://www.vrfavs.com/.

http://designet.ru/.

https://www.behance.net/.

http://www.notcot.org/.

http://mocoloco.com/.

https://www.youtube.com/channel/U COzx6PAOtgemJl11Ypd 1FTA.
https://vimeo.com/idsketching.

https://ru.pinterest.com/search/pins/ ?g=design%?20sketching&rs=typed&term

meta[]=design%7Ctyped&term meta[ |=sketching%7Ctyped.

https://www.behance.net/gallery/1176939/ Sketching-Marker-Rendering.

https://catlikecoding.com/unity/tutorials/
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