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IHosicHuTeIbHAA 3aNIMCKA

AKTYaJlbHOCTB: BHUPTyaJIbHAs U JIOMOJHEHHAs PEATbHOCTH — OCOOBIE TEXHOJIOTUYECKHE
HalpaBJICHUs, TECHO CBS3aHHbIE C JPYTMMHU. OTH TEXHOJIOTMM BKJIOYEHBl B CHHUCOK KIIOUYEBBIX
U OKa3bIBAIOT  CYLIECTBEHHOE BJIMSHHE Ha pa3BUTHE pBIHKOB. llpakTtudecku i Kaxaou
MEPCIIEKTUBHON MO3HUIMY OyaylIero KpaitHe moJie3Hbl OyayT 3HaHus u3 obnactu 3D-monenupoBaHus,
OCHOB IIPOIPaMMUPOBAHHUs, KOMIIBIOTEPHOI'O 3pEHUS U T. 1I.

CornacHo MHOTOUYHMCICHHBIM HccieoBaHusaM, VR/AR-peIHOK pa3BUBaeTCs 10 SKCIIOHEHTE —
COOTBETCTBEHHO, EMY HEOOXOAUMbI KOMIIETEHTHBIE CIIEIIUATIMCTBI.

B xone npakTHueckux 3aHATUI 0 IpOrpaMMe BBOJAHOIO MOJyJI 00ydaroIuecs MO3HaKOMATCS
C BHPTYQJIbHOH, JIONOJHEHHOW U CMENIAHHOW pPEaTbHOCTSIMH, TOHMYT HMX OCOOCHHOCTH U
BO3MO’KHOCTH, BBISIBSAT BO3MOXHBIE CIIOCOOBI IPUMEHEHUS, a TAKXKE OINpeeNaT Hauboiee HHTEPECHbIE
HanpaBjIeHUs JUIsl JAajdbHEWIIero yriyOjeHHs, MapajulelbHO pa3BUBAas HABBIKM JAM3aliH-MBILIUICHUS,
NU3aiiH-aHallu3a U CIOCOOHOCTH CO3/1aBaTh HOBOE M BOCTPEOOBAaHHOE.

CuHeprusi METOJIOB U TEXHOJIOTUM, UCIIONBb3YEMbIX B HanpaBieHUH «Pa3paboTka npuioxeHui
BUPTYaJIbHOW U JIOTOJIHEHHON PpeaJlbHOCTW», JAacT oOydyarolleMycs yHHUKaJbHble METalpeMETHbIE
KOMIIETEHIIMH, KOTOpble OyIyT IoJie3Hbl B cdepe NPOEKTHPOBAHUS, MOAEIUPOBAHUS OOBEKTOB M
MPOIIECCOB, Pa3pabOTKU MPUIIOKEHUH U JIP.

[IporpamMma naér HeoOXOaUMBbIE KOMIETEHIMM Ul JAIbHEWIIEro yriyOJ€HHOTO OCBOEHHUS
IU3aiHEPCKUX HAaBBIKOB M METOJIMK NPOEKTUpOoBaHUsA. OCHOBHBIMM HAlpaBICHUSMU B W3Yy4YECHHUU
TEXHOJIOTUH BUPTYAJIbHOW M JOMOJHEHHOH peabHOCTH, C KOTOPBIMHU MTO3HAKOMSATCS 0Oydaroliecs B
pamKax MOJyJisl, CTaHYT HaydaJlbHbIE 3HAHUS O Pa3pabOTKe MPUIIOKEHUH JJIs pa3iNyuHbIX YCTPOMCTB,
OCHOBBI KOMITBIOTEPHOTO 3p€HUs, 6a30Bble MOHATUS 3D-MoAenupOoBaHus.

Yepe3 3HAKOMCTBO C TEXHOJOTHSIMH CO3JaHUs COOCTBEHHBIX YCTPOHCTB M pa3paboTKu
MPUIIOKEHUH OyAyT pa3BUBAThCS UCCIIEA0BATENbCKIE, HHKEHEPHbIE U POEKTHBIE KOMIIETEHIUH.

OcBoeHHME ATHX TEXHOJIOTHH MOJApa3yMeBaeT IMOJIyueHHe psja O0a30BbIX KOMIIETEHIIHH,
BJIa/ICHHE KOTOPBIMHM KPUTHYECKH HEOOXOAMMO JTI000MY CIIEUaTNCTy Ha KOHKYPEHTHOM PbIHKE TpyAa
B STEAM-npodeccusx.

HeabnporpamMmmbl: GopMupoBaHue yHHKainbHbIX Hard- m Soft-kommerenimii mo paborte c
VR/AR-TeXHOJIOTHSAMH Yepe3 UCIIOIb30BaHUE KeHC-TEXHOIOTHA.

3agaum nporpamMmsI:

Obyuarowue:
— 00BsACHUTH 0a30Bble MOHATHUS Cephl Pa3pabOTKH MPHIOKEHUIH BUPTYaTbHON M JOMOJTHEHHOM

PEATbHOCTH: KIIFOYEBbIE OCOOEHHOCTH TEXHOJIOIHI U MX PA3JIM4Us MEXay COOOH, MaHOpaMHOE

(hoTO ¥ BUICO, TPEKUHT pealbHbIX 00BbEKTOB, MHTEP(EC, MOJIUTOHATHFHOE MOJCITUPOBAHNUE;



cOopMHUpPOBATH HABBIKM BBIMOJIHECHHUS TEXHOJOTMYECKOH IETIOUKM pa3pabOTKH MPHIOKECHUH
IUIE  MOOWJIBHBIX YCTPOWCTB W/MJIM TEPCOHATBHBIX KOMIBIOTEPOB C HCIIOJIb30BaHUEM
CTELUANBHBIX POTPAMMHBIX CPE/I;

copmMupoBaTs 0a30BbIC HABBIKM PabOTHI B MporpaMmax sl pa3paOOTKH HPWIOKEHHUH C
BUPTYaIbHOU M JJONOJHEHHOH PeanbHOCTBHIO;

copmMupoBaTh 6a30BbIe HABBIKK PAOOTHI B IPOTpaMMax Ui TPEXMEPHOTO MOACTHPOBAHNUS;
HAY4YUTh WCIOJb30BATh M aJalTHPOBATh TPEXMEPHbIE MOJENH, HAXOIAIIMECS B OTKPBITOM
JOCTyTIe, JUIs 33/1a4 Keiica;

copmupoBars 0a30Bble HaBBIKM PAa0OTBl B MporpaMmax Ui pa3paboTKu rpaduuecKux
uHTEepEiicoB;

MPUBUTH HABBIKM TPOEKTHOHN JEATEIBHOCTH, B TOM YHUCIIE HCIOJIb30BAHWE WHCTPYMEHTOB

IUIAaHUPOBAHUAA.

Pa3zsusarwue.

Ha TIPOTSHKEHWH BceX 3aHATHH (opmupoBath 4K-komreTeHINH (KPUTHYECKOE MBIIUICHUE,
KpCaTHuBHOC MBIINIJIICHUEC, KOMMYHHKAaIU, KOOHepaHI/Iﬂ);

CIIOCOOCTBOBATh PACIIUPEHUIO CIIOBAPHOTO 3a11aca;

CrocoOCTBOBATH Pa3BUTHIO MaMsITH, BHUMaHUS, TEXHUYECKOTO MBIIICHHUS,
M300pETaTENHHOCTH;

CII0COOCTBOBATH PA3BUTHIO AJITOPUTMHUYCCKOTO MBIIIJICHU A,

croco6cTBOBaTH (HOPMUPOBAHUIO MHTEPECA K TEXHUUECKUM 3HAHUSIM;

croco6cTBOBaTH (POPMUPOBAHUIO YMEHUS MPAKTUYECKOTO MPUMEHEHUS MOTYYSHHBIX 3HAHHUIA;,
chopmupoBaTh yMeHUE (POPMYyIMPOBATH, APTYMEHTUPOBATH U OTCTaUBAaTh CBOE MHEHHUE;

chopMHUPOBATh YMEHUE BBHICTYNATh MyOJUYHO C JOKJIaIaMH, IPE3CHTAIMSAMH U T. II.

Bocnumamenwvhuie:.

BOCIIUTBIBATH aKKYPaTHOCTh U AMCUUIUIMHUPOBAHHOCTD IIPU BBIITOJHEHUH PAOOTHI;
croco6cTBOBaTH (POPMUPOBAHUIO MOJTOKHUTEIEHON MOTHBAIIMH K TPYIOBOM JESATENbHOCTH;
croco0cTBOBaTh (YOPMUPOBAHMIO OIBITA COBMECTHOTO W MHAMBHUAYAJIBHOIO TBOpPYECTBA NPHU
BBITIOJTHEHUM KOMaH/IHBIX 3aJaHU;

BOCIIUTBIBATH TPYI0JIIO0HE, YBaXKEHUE K TPYLLY;

(hopMHPOBATh YYBCTBO KOJJIEKTHBU3MA U B3aMOITOMOLIIH;

BOCHHUTHIBATh UYYBCTBO NATPUOTH3MA, TIPa)KTaHCTBEHHOCTH, TOPJOCTH 3a JIOCTHKEHUS

oreuectseHHoU U T-oTpaciu.



[Inanupyemble pe3ybTaThl

JIN4HOCTHBIE pe3yJbTaThbl:

KPUTHYECKOE OTHOILICHNE K MHPOPMALIMU U U30MPATEIHHOCTD €€ BOCTIPHSTHS;

OCMBICJICHHE MOTHUBOB CBOMX JICHCTBHI ITPH BBIMIOJIHCHUH 33 IaHHIA;

pa3BUTHE JTHOO003HATEILHOCTH, COOOPA3UTEIILHOCTH TIPU BBIMIOJIHEHUH Pa3HOOOPa3HBIX 3a1aHUM
POOJIEMHOTO M HBPUCTHUECKOTO XapaKTepa;

pa3BUTHE BHUMATEIBHOCTH, HACTOMYMBOCTH, LIEJICYCTPEMIIEHHOCTH, YMEHHs IIPEOJOJIEBaTh
TPYAHOCTH;

Pa3BUTHE CAMOCTOSTEIILHOCTH CYXKJICHHUH, HE3aBUCUMOCTH Y HECTAHIAPTHOCTHU MBIIILICHUS;
OCBOCHHE COIMAJBHBIX HOPM, IPAaBHJ IMOBENEHHS, poiie W (GopM COIMaTbHON KU3HH B
rpyIIax u coo0IIecTBax;

(dbopMHpOBaHHE KOMMYHHMKATUBHOW KOMIIETCHTHOCTH B OOIICHHU U COTPYIHUYECTBE C

JIPYTUMH 00YyYarOIIUMHUCH.

MeTal’[pe}lMeTHble pe3yJjbTaThbl:

Peeynamusnule yHusepcanbivle V‘te6Hbl€ oelicmesus.

yMEHHE MPUHUMATh U COXPAHATh Y4eOHYIO 3a/1a4y;

YMEHHME ITUIAaHUPOBATH IOCIEA0BATEIBHOCTD I1aroB AJITOPUTMA [l JOCTHUIKEHHUS LIENH;

YMEHHUE CTaBUTH I1EJIb (CO3/JaHNE TBOPUECKOM pabOThI), IJTAHUPOBATh JOCTHIKEHUE ITOU 1IETH;
YMEHHE OCYIECTBIIATh UTOIOBBINA U MTOIIATOBBIN KOHTPOJIb IO PE3yJIbTaTy;

CIOCOOHOCTH a/IeKBAaTHO BOCTIPUHUMATH OIEHKY HACTAaBHUKA U APYTUX 00yUYaIOIIIXCS;

YMEHHE pa3inyaTh Coco0 U pe3yabTaT NeHCTBUS;

YMEHHE BHOCHTh KOPPEKTHUBBI B ICUCTBUS B CIIy4ae PaCXOXKIACHUS Pe3ysbTaTa pEHICHUs 3a1auu
Ha OCHOBE €€ OIEHKH M Y4ETa XapakTepa CACIIaHHBIX OLTHOOK;

yYMEHHE B COTPYIHUYECTBE CTABUTH HOBBIC YUEOHBIE 3a1aUu;

CIIOCOOHOCTH MPOSBIISTH MO3HABATEIHHYIO HHUIIUATHBY B yUeOHOM COTPYIHUYECTBE;

YMEHHE OCBamBaTh CIIOCOOBI pemieHus MpoOJeM TBOPUYECKOTO XapakTepa B JKU3HEHHBIX
CUTyalusiX;

YMEHHME OLEHHUBAThH MOJIYYAOLIMICA TBOPUYECKUM MPOAYKT U COOTHOCHUTH €r0 C M3HAaYaJIbHbIM

3aMbICJIOM, BBIIIOJIHATH I10 HCOGXOJII/IMOCTI/I KOppeKIHUUn 0o IMPOAYKTa, 1100 3aMbICIIa.

Tlo3nasamenvHrble YHUBEDCAIbHbIE quéHble oelcmeus.

YMEHHE OCYHIECTBIIATH IMOUCK WH(GOPMAIMK B WHIWBUAYAIGHBIX WH(POPMAIMOHHBIX apXHUBaX
oOyuarorerocsi, WHGOPMALIMOHHON cpele 00pa30BaTENbHOTO YUPESKICHUA, (erepaabHbIX
XpaHUIUIIAX WH(POPMAIIMOHHBIX 00pPa30BaTEbHBIX PECYPCOB;

YMEHHE HCIOJIb30BaTh CPEICTBA MH(MOPMAMMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJOTHH IS

PEIICHUA KOMMYHUKATUBHBIX, IIO3HABATCIIBHBIX U TBOPYCCKUX 3a/1a4,



yMEHHE OPHEHTHPOBATHCSA B pa3HOOOPa3ny CrIocO00B PEIIeHHs 3a/1ad;

YMEHHUE OCYIIECTBIIATh aHAIN3 OOBEKTOB C BBIJICJICHUEM CYHIECTBEHHBIX M HECYIIECTBEHHBIX
MIPU3HAKOB;

yMEHHE IPOBOANUTH CPaBHEHHE, KJIACCU(HUKALINIO 110 3aJaHHBIM KPUTEPHSIM;

YMEHHUE CTPOUTH JIOTHYECKUE PACCYKICHHS B OPME CBSA3U MPOCTHIX CYXKJICHHI 00 00BEKTe;
YMEHHUE YCTaHABIMBATh aHAJIOTHH, IPUIMHHO-CJIECICTBEHHBIE CBS3H;

YMEHHE MOJICIUPOBATh, MPeoOpa3oBhIBaTh OOBEKT M3 UyBCTBEHHOW (OPMBI B MOJEIb, IJIE
BBIJICJICHBI CYIIECTBEHHBIE XapaKTEPHCTHUKH OO0BEKTa (IIPOCTPAHCTBEHHO-TpaduvecKas WiIn
3HAKOBO-CUMBOJINYECKAs );

YMEHHE CHHTE3MPOBaTh, COCTaBIIATh IEJI0€ M3 4YacTei, B TOM YHUCIE CAMOCTOSATEIHHO

AO0CTpanBaTh C BOCIIOJIHCHUEM HEAOCTAIOIIUX KOMITIOHCHTOB.

KOMMVHuKamMSHble YHU6EPCAlbHblE Vll€6Hbl€ oelicmeus.

yMEHHE apryMEHTHpOBaTh CBOIO TOYKY 3pEHHs Ha BBIOOP OCHOBAaHMA M KPUTEPUEB IpU
BBIJICJICHUH TIPU3HAKOB, CPABHEHUH U KITACCU(PUKAIIIH OOBEKTOB;

YMEHHE BBICITYIINBATh COOECETHUKA U BECTH JIUAJIOT;

CIOCOOHOCTh NMPHU3HABATh BO3MOXHOCTb CYIIECTBOBAHMS Pa3IMYHBIX TOYEK 3PEHHUS U IPABO
Ka)KJ10r0 UMETh CBOIO;

yMEHHE IJIAaHUPOBATh y4eOHOE COTPYIHUYECTBO C HACTABHUKOM U JPYTMMHU OOYYarOIIMMUCS:
OTpeAeATh 1eNH, QYHKIIUU YYaCTHUKOB, CIOCOOBI B3aUMOICUCTBUS;

YMEHUE OCYILECTBIIATH MOCTAHOBKY BOIIPOCOB: MHHUIIMATUBHOE COTPYIAHUYECTBO B IIOUCKE U
cOope uHpopmaruy;

yMEHHE pa3peniaTb KOH(MIMKTHL: BBISIBICHUE, WACHTHU(QHUKALUSA MPoOJIeMbl, TOUCK U OLEHKa
aIbTEPHATUBHBIX CIIOCOOOB pa3pelieHns KOH(INKTa, IPUHATHE PELISHUS] U €r0 pealn3anus;
YMEHHME C JOCTATOYHOI MOJIHOTOM M TOYHOCTBHIO BBIpAXKaTb CBOU MBICIM B COOTBETCTBUU C
3aJla4aMM U yCIOBUSAMH KOMMYHUKALINN;

BJIa/ICHHE MOHOJIOTHYECKON U THaioruueckoi hopMaMu pedH.

IIpeaMeTHBbIe pe3y/ibTaThl

B PE3YIBbTATC OCBOCHUA MTPOTrPpaMMBbI O6y‘-IaIOIJ_II/ICCSI JOJIXKHBI

3HAmb.

KJIF0OUEBbIe 0COOEHHOCTH TEXHOJIOTUI BUPTYaIbHON U TOMOJTHEHHON PEeaTbHOCTH;

MPUHLIMITBI padOThI MPUIIOKEHUN € BUPTYaIbHOMN U TOTIOJHEHHOH pealbHOCTHIO;

NEepeYeHb COBPEMEHHBIX YCTPOMCTB, HCHOJB3YEMBIX Ui PabOThl C TEXHOJOTHSMH, M HUX
IIpeAHAa3HAYECHUE;

OCHOBHOM (pYHKIIMOHAJ IPOrpaMM JJisi TPEXMEPHOTO MOJICTTUPOBAHMUS;



— TIPUHIUIIBI M CHOCOOBI Ppa3pabOTKHM TPHIOKEHUHW C BHPTyaIbHOW W JIOTIOJHEHHOMN
pPeanbHOCTBIO;

— OCHOBHOW (DYyHKIMOHAJ MPOTPaMMHBIX Cpell Ui pa3pabOoTKH MPUIIOKEHUH C BUPTYaJbHOH U
JOTIOJIHEHHOM pealbHOCTBIO;

— 0co0OeHHOCTH pa3paboTku rpaduyecKkux HHTEPHEHCcoB.

— HaCTpauBaTh U 3aIlyCKaTh IIJIEM BUPTYyaJIbHOU PEAIbHOCTH;
— YCTaHaBJIMBaTh U TECTUPOBATh IPUJIOKEHUS BUPTYyaJIbHON PEalbHOCTH;
—  €caMOCTOSATENbHO COOUPATh OUKU BUPTYaJIbHON pealbHOCTH;
—  (QopmynupoBaTh 3a/1a4y Ha TPOSKTUPOBAHNE UCXO/S M3 BBISIBJICHHOU MTPOOIIEMBI;
— yYMETb II0JI30BAThCA Pa3IMYHbIMU METOJAMU F€HEPALIMM UJIEH;
—  BBINOJIHATH IPUMUTHUBHBIE ONIEpALMH B IPOrpamMmMax AJIsl TPEXMEPHOTO MOJEIUPOBaHMS;
—  BBIIOJHATH IPUMHUTHBHBIE ONEPAIMM B IPOIPAMMHBIX cpeslax AJsl pa3paOdOoTKU MPHIIOKEHHH C
BUPTYaJIbHOU U JTOTIOJHEHHON PEaIbHOCTBIO;
— KOMIWJIMPOBAThH NMPHIOKEHUE JUIsI MOOMIIBHBIX YCTPOMCTB MM NIEPCOHAIBHBIX KOMIIBIOTEPOB U
pa3Meniarh ero Ui CKauuBaHUs M10JIb30BaTEISIMU;
— paszpabatbiBaTh rpapudeckuii uarepdeiic (UX/UI);
— pa3pabaTbiBaTh BCE HEOOXOAMMBIE Tpaduueckue M BUIEOMAaTepHabl s MPE3eHTALUN
MIPOEKTA;
— TPEICTABIATH CBOM IMPOEKT.
anadems:
— OCHOBHOM TEPMHHOJIOTHEN B 00JACTH TEXHOJIOTUH BUPTYaIbHON U TOTIOJHEHHOHN pealbHOCTH;
— 0a30BBIMHU HaBbIKAMH TPEXMEPHOI'O MOJIETTUPOBAHUS;
— 0a30BBIMHU HaBBIKAMH pa3padOTKU MPUIIOKEHUI ¢ BUPTYaJIbHON M JOMOJHEHHOM peaqbHOCThIO;
— 3HAHUSAMH 10 MPUHIUIIAM pabOTHl U OCOOEHHOCTSIM YCTPOMCTB BUPTYaJIbHON M JOMOJTHEHHOM
pEeanbHOCTH.
®opMbl NOABEICHUS UTOTOB peain3alunu 001eodpa3oBaTe/IbHOH MPOrPaMMbl
[TonBeneHne UTOTOB peau3yeTcs B paMKax 3allUThl pe3yabTaToB BeimonHeHus Ketica 1 u Kelica2.
®opMBbI 1eMOHCTPALIMH Pe3yJIbTATOB 00yUCHHUS
[IpencraBienue pe3yabTaTOB 00pa30BaTENbHON NEATEIBHOCTH MPOUIET B (opme myOIHuHOM
MIPE3EHTALMM PEIICHUA KEHCOB KOMaHJaMH M IMOCIEAYIOIIMX OTBETOB BBICTYIAIOIIMX HAa BOIPOCHI
HACTaBHUKA U APYTUX KOMaH].
®opMBbI AMATHOCTHKHU Pe3yJbTATOB 00y4eHHA

becena, TectupoBanue, onpoc.



Pexxum 3ansaTmii: I[lporpamma mnpenmnonaraeT TMpPOBEICHHE 3aHATHA 3 paza B HENEIO.
[IponomxurensHOCTh 3aHATHNA 40 MUHYT.

Cpok peanu3aiuu JOMOJTHUTEIHFHON 00pa30BaTEIbHOM MPOTpaMMBL: 1 roj.

MecTo npoBeAeHUs: TEOPETUUECKUE U TPAKTUUECKUE 3aHATUS OyIyT IPOXOAUTh B KAOMHETaxX LEHTpa
«Touka poctay.

dopMa 3aHATUI: O4HAs.

Coaepixkanue nporpamMmsl Kypca

[Iporpamma mpenmnosiaraeT MOCTENEHHOE pACIIUpEHUE 3HAHWKH M HMX YriyOJIeHHe, a TaKxke
npruoOpeTeHne yMeHH B 00JIaCTU MPOESKTUPOBAHUS, KOHCTPYUPOBAHUSI U U3TOTOBJICHUS TBOPUYECKOTO
MPOJYKTa.

B ocHoBe 00pa3oBaTebHOTO MpoIEcca JISKUT MPOESKTHBIN moaxoa. OcHoBHas (Gopma moaayu
TEOpUU — HHTEPAKTHBHBIC JIEKIIMM M TOIIArOBble MacTep-Kiaccel B rpymmax o 10-12 yemosek.
[IpakTuueckue 3agaHus MIAHUPYETCS BBINONHATH KaK WHAMBHAYAIbHO M B Mapax, Tak U B MaJbIX
rpynmnax. 3aHaTusl MPOBOASTCS B BUJE Oecell, CEMUHAPOB, JICKIUN: JJIS HarJBSIIHOCTUA TOAAaBAEMOTO
Marcpurajia UCIOJIb3yCTCA pa?,JII/I'-IHblﬁ My.]II:THMCI[HfIHI:IfI Marepuajgl — NpPE3CHTALlUHU, BUACOPOJIMKHU,
MIPUIIOKEHUS TIP.

Coaep:xaHnue TeM IPOrpaMMbl

Keiic 1. IIpoekTupyem naeaabHoe VR-ycrpoiicTBo

B pamkax mnepBoro keiica (62 u) oOyuarommecs HCCIEAYIOT CYLIECTBYIOIINE MOJEIN
YCTPOMCTB BHUPTYQJIbHOM pPEaTbHOCTH, BBIABISAIOT KIIOUYEBBIE IapaMeTphl, a 3aTeM BBINOJIHAIOT
MIPOEKTHYIO 3a/1auy — KOHCTPYHpYIOT cobcTBeHHOe VR-ycrpoiictBo. Obyuatonuecs uccnenyor VR-
KOHTpOJUIEpHl M 00OOWIAIOT BO3MOKHBIE TPHHLUIBI YIOPaBICHUS CHCTEMaMU BHUPTYaJIbHOMN
PCAIBHOCTH. CpaBHI/IBaIOT Pa3JIMYHBIC TUIIBI YIPABJICHUA W JACJIal0T BBIBOJbLI O TOM, 4YTO HeO6XO)II/IMO
Ui «0oOMaHa» Mo3ra U MOTPY>KEHUs B APYroil Mup.

OOyuyaromuecs CcMOTyT coOpaTb COOCTBEHHYIO Mojeidb VR-TapHUTYphl:  CIIPOEKTHUPOBATh,
CMOJIENIMpOBaTh, BbIpe3aTb/pacnedaraTb Ha 3D-mpuHTepe HyXHBIE D3JIEMEHTBl, a 3aTeM
IPOTECTUPOBATH CAMOCTOATENBHO pa3paboTaHHOE YCTPOMCTBO.

Keiic 2. Pazpa6aTrsiBaem VR/AR-npusio:xenus

[Tocne dopmupoBaHMs OCHOBHBIX MOHSTHI BUPTYyaJIbHOM PEaJbHOCTH, MOJYyUYEHUS HABBIKOB

pabotel ¢ VR-o6opynoBanuem B mepBoM kerice (62 4), oOydaromuecs MepexoasT K pacCMOTPEHHUIO
MOHSATUM JOIMOJIHEHHOM U CMEUIaHHOW pealbHOCTH, pa30Hpal0T MX OCHOBHBIE OTIMYUS OT
BuptyansHoi. Co3maor coOctBeHHOe AR-mpunoxenue (augmentedreality —  gomosiHeHHas
pEeaIbHOCTh), OTpadaThiBas HABBIKU pPa0OTHI ¢ HEOOXOMMMBIM B JajbHEHIIEeM MPOrpaMMHBIM
obecrieueHreM, HaBBIKH TU3aiH-TIPOCKTUPOBAHUS U JU3aH-aHATUTHKY.
OOyuaromuecss Haydarcss padOTaTh C KPYMHEUIIMMH PETO3UTOPUSIMH OECIUTATHBIX TPEXMEPHBIX
MoJIesIel, CMOTYT MUHUMAJIBHO afanTUPOBATh MOJIENH, UMEIOIIUECS B CBOOOIHOM JIOCTYIIE, MO/ CBOU
HYX1bl. HaunHaeTcss 3HaKOMCTBO CO CTPYKTypoul mHTepderica mporpammsel st 3D-MoaenupoBaHus
(mo ycmotpenuto HactaBHuka — 3ds Max, Blender 3D, Maya), ocHOBHBIMU KOMaHIaMu. BBomsiTcs
MOHSTHSI «IOJIUTOHAIBHOCTBY U «TEKCTYPay.



TemaTn4eckoe IIAaHUPOBaHHE

Ne Bcero
n/n Pa3zgesnbl nporpaMMbl y4eOHOT0 Kypca 4acoB
Oo0pa3oBaTte/ibHast 4aCcTh
1| Keiic 1.

IIpoexTupyem uaeaibHoe VR-ycTpoiicTBo

1.1 | 3nakomctBo. Texnuka Oe3omacHocTu. BBomnoe 3anstue («Co3maBait 3
MUPBD)

1.2 | BBeneHue B TEXHOJIOTUU BUPTYaJIbHON M JOMTOJHEHHON PEabHOCTH 4

1.3 3HaKOMCTBO ¢ VR-T€XHOJIOTMsIMU HAa UHTEPAKTUBHOW BBOJIHOM JICKIIUU 4

1.4 | TectupoBaHume  YCTpOMCTBAa, yCTAaHOBKA  TPWJIOKEHHH,  aHAIN3 4
MPUHIIUIIOB Pa0OTHI, BBISIBJICHUE KIIFOUEBBIX XapaKTEPUCTHK

1.5 | BolsBiaeHHE NPUHUIUIOB paldOTHl IIJIEMa BHUPTYAJIbHOM pealbHOCTH, 3
NOUCK, aHaJIM3 M CTPYKTypHpoBaHue uHpopmamuu o 1pyrux VR-
yCTpOMCTBaxX

1.6 | Beibop marepmana M KOHCTPYKIHMH [UIi COOCTBEHHOW TapHUTYPHI, 2
MOJIFOTOBKA K cOOpKE yCTpoiicTBa

1.7 | Cobopka coOOCTBEHHOI rapHUTYPbI, BEIpe3aHUE HEOOXOAUMBIX JIeTaslei 4

1.8 | COopka coOCTBEHHOI TapHHUTYpHI, BBIpE3aHUE HEOOXOIUMBIX AETaleH, 3
JIN3aiH yCTpOMCTBa

1.9 | TectupoBaHme 1 JOpaOOTKa MPOTOTHIIA 3

20 [ PabGoTa c KapTOil IMOJIL30BATEIBCKOTO OIBITA: BBISBICHHE IPOOJIEM, C 3

KOTOPBIMU MOKHO CTOJIKHYTBCS MPH UCIoIb30BaHUU VR. DokycupoBKa
Ha OJHOU M3 HUX




21

AHanM3 M OILIEHKa CYIIEeCTBYIOIHMX pemieHuil npoodiemsl. Mudorpaduka
10 PEUICHUSM

['eneparus uaeit s pemeHus 3tux npobiem. Onucanne HECKOIBKHX
U/IeH, SKCIPECcCc-3CKU3bl. MUHU-TIPE3EHTAUN UIEH W BBIOOp Jy4IIUX B
popadoTKy

W3ydyeHne TOHATUS «IIEPCIEKTHBA», OKPYKHOCTH B IEPCIEKTUBE,
LITPUXOBKH, CBETOTEHH, IIa/1al0ILEH TEHU

22

23 | H3yueHwe CBETOTCHM M TNAJAONICH TEHM Ha mpumepe Quryp.
[Toctpoenue ObicTporo scku3a (Urypsl B TMEpCHEKTHBE, Iepeaaya
00BEMa ¢ MOMOIIBI0 KapaHaaia. TexXHUKa pUCcOBaHUS MapKepaMu

24 | OcBoeHue HaBBIKOB paboThl B [10 mis TpEXMEpHOro MPOCKTHPOBAHUS
(na BeIOOp — Rhinoceros 3D, AutodeskFusion 360)

25| 3D-moxenupoBaHue pa3pabaThIBAEMOI0 YCTPOMCTBA
®dotopeanuctuunas Bu3yanmzainus 3D-momenun. Penmep (KeyShot,
AutodeskVred)

26
[TonroroBka rpaduyecKkux MaTepuagoB ISl TMPE3CHTAlUU MPOEKTa
(poto, Buaeo, wuHborpaduka). OcBoeHHE HABBIKOB  BEPCTKHU

27 | mpeseHTanuu
[IpencraBnenue MPoOEKTOB mepe ApyruMu odyuaromumucs. [lyonuunas
MIPE3EHTALINS U 3alIUTa POEKTOB

28
Keiic 2. PazpabaTrsiBaem VR/AR-npuioxenuns
BBonmHass uMHTepakTHUBHAS JEKIUsS MO TEXHOJOTUSM JOTMOJTHEHHON U

29 CMELIaHHOM peaTbHOCTH
TectupoBanue  cymectByromux  AR-mpunoxenuii, omnpeneneHue
MIPUHIIUIIOB Pa0OTHI TEXHOJIOTUU

30

31

BrisiBnenue npobinemMHON cuTyanuu, B KOTOpod momorsio 661 VR/AR-
IIPUJIOKEHUE, UCTIONb3YsI METO/IbI TN3aH-MBbIILITICHUS




AHanmM3 M OIICHKa CYIIECTBYIOIIUX pelIeHud mpoOsiemsl. [eHeparus
coOcTBeHHBIX uael. PazpaboTka crieHapust IpUII0KEHUS

32
Pa3zpaGoTka creHapus NpUIOKEHUSA: MEXaHWKAa B3auMOJCHCTBUA, 2
(dbyHKIMOHAJ, TPUMEPHBIA B nHTepdeiica
33
34 | MuHHU-TIpe3eHTallH WU 1 UX J0paboTKa O OOpaTHOM CBSI3H 4
35 | IlocnenoBarenbHOE M3Y4YEHHE BO3MOXKHOCTEH Cpelbsl  pa3paboTKH 3
VR/AR-npunoxenuit
36 Pa3zpaborka VR/AR-nipuiioskeHuss B COOTBETCTBUH CO CIICHApHUEM 9
37 | COop oOpaTHOH CBSA3M OT MOTEHIMAIBHBIX MOJIb30BATEICH PHIOKECHUS 3
JlopaboTka npuI0KEeHNs, YUUTbIBas 0OPATHYIO CBSI3b I10JIb30BATEIS 3
38
Brisinenue kinroueBsix TpedoBanuit Kk pazpadorke GUI — rpaduueckux 3
39 uHTEp(PEcoB NPUIOKEHUIN
Pa3pabotka unrepdeiica npuinoxeHus — qu3aiiHa U CTPYKTYpPbI 3
40
[TonroroBka rpaduuecKkux MaTepuajoB s MPE3EHTALUU IPOeKTa 3
(poto, BHmeo, wuHborpaduka). OCBOEHHE  HABBIKOB  BEPCTKH
41 MMpE3CHTAaIN
[IpencraBiaenue NpoekToB nepea Apyrumu odyvaromumucs. [lyonuunas 3
NIPE3CHTAIHS U 3aIIUTa MPOSKTOB
42
Bcero yacos 108




KanennapHo-TeMaTHuecKOe IUIaHUPOBAHHE

KanpoBsbie yc/i0Busi peaju3aniu nporpaMmmbl

TpeboBaHus K KaApOBBIM pecypcam:

YKOMILJICKTOBAaHHOCTh 00pa30BaTeNLHOTO YUPEKICHUS HeIarornYeCKUMH,
PYKOBOJSIIMMHU U MHBIMUA PAaOOTHUKAMH;

YPOBCHb KBAJTU(UKAIMH IEAArOTHYECKUX, PYKOBOJSIIUX H WHBIX PaOOTHUKOB
00pa30BaTEIBLHOTO YUPEHKICHUS;

HETPEPHIBHOCTh TMPOPECCHOHATBHOTO PA3BUTUS MENArOTMYECKHUX W PYKOBOJSIINX
pabOTHHKOB ~ 00pa3oBATENBHOTO  YUYPEXKACHUS,  PEATM3YIOLMIET0O  OCHOBHYIO

00pa3oBaTeNbHyI0 MPOTpamMmy.

Komnerennuu nenarorndeckoro pabOTHHKA, PEANH3YIONIET0 OCHOBHYIO 00pa30BaTEIbHYIO

IIPOrpaMMy:

obecreynBaTh YCJIOBUS JJIsl YCHELIHOM JeATeNbHOCTH, MO3UTUBHOW MOTHUBALMM, a
TaKXXe CAaMOMOTHBHMPOBAHUS 00YYarOIUXCS;

OCYIIECTBIISITh CAMOCTOSITENIbHBIM TMOUCK W aHadu3 HWHGOPMalUU C TOMOIIBIO
COBPEMEHHBIX NTHPOPMAIIMOHHO-TIOMCKOBBIX TEXHOJIOTUI;

BJIa/ICHUE UHCTPYMEHTAMHU ITPOEKTHOM EATEIBHOCTH;

YMEHHE OpPraHU30BbIBaTh U COMPOBOXKIATh YUEOHO-HCCIEI0BATENbCKYIO U MPOECKTHYIO
JeSITEIbHOCTh 00YYaroIINXCS;

yMEHHE UHTEPIPETUPOBATH PE3YJIbTAThl JOCTHKEHUI 00y4aroInXCs;

6a30Bble HaBBIKKM pabOTHI B IpOrpamMMax Juisd TpéxMepHoro mojenuposanus (3ds Max,
Blender 3D, Maya u 1p.);

0a30Bble HaBBIKM pabOThl B MPOTPaMMHBIX Cpelax MO pa3paboTKe NPUIOKEHHH C
BUPTYaJbHOU U AonosHeHHOU peanbHOCThIO (Unity3D, UnrealEngine u ap.).

MarepnanbHO-TeXHUYECKHE YCJIOBUS PeaTu3alii NPOrpaMMbl

AnnapaTHoe ¥ TeXHH4YeCKoe o0ecreyeHue:

PaGouee mecTo oOy4Jaromerocs:
HOYTOYK: MPOM3BOIUTEIBHOCTH Mporieccopa (mo Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He menee 2000 enunHIl; 00bEM ONIEpAaTUBHON MaMSTH:

He MmeHee 4 I06; o00vém Hakomutens SSD/eMMC: ne wenee 128 [0 (wm



COOTBETCTBYIOIIMI IO XapaKTEPUCTHKAM IEPCOHAIBHBIA KOMITBIOTED C MOHHTOPOM,
KJIAaBUATYpOU U KOJIOHKaMU);
MBIILIb.

— Pabouee MecTo HacTaBHUKA!
HoyTOyk: mpomeccop IntelCore i5-4590/AMD FX 8350 — amamoruunas wiu 0oJjee
HOBasz Mozenb, rpaduueckuii mporeccop NVIDIA GeForce GTX 970, AMD Radeon
R9 290 — ananoruunast wnm Oosiee HOBasg MOAENb, 00BEM ONMEPATUBHOW MaMSTH: HE
menee 4 ['6, Buaeosixoq HDMI 1.4, DisplayPort 1.2 unu 6onee HoBas Mojenb (Mau
COOTBETCTBYIOIIUI IO XapaKTEPUCTHKAM IEPCOHAIBHBIA KOMITBIOTED C MOHHTOPOM,
KJIQBHATYPOH U KOJIOHKAMH ),
nuem BuptyansHoit peaabHocT HTC Vive mimn ViveProFullKit — 1 mr.;
JMYHBIE MOOWJIbHBIC YCTPOMCTBAa OOYYaroIIMXCsS W/WIM HACTaBHUKA C ONEPAIIMOHHOU
cucteMort Android;
Ipe3eHTAIIMOHHOE 000py/I0BaHNE C BO3MOYKHOCTBIO MOAKIIIOYCHUS K KOMITbIOTepY — 1
KOMILJIEKT;
GuMIIapT ¢ KOMIUIGKTOM JIMCTOB/MapKepHas JOCKa, COOTBETCTBYIOIIMK HaboOp
NHCEMEHHBIX MTPUHAIEKHOCTEH — | mT.;

ennHasa cetb Wi-Fi.

IIporpammHoe obecnieueHue:

— o¢uCHOE TPOrpaMMHOE 00ECTICUCHHE;

— nmporpammHoe obecrieueHue A TpéxmepHoro mojnenupoBanus (AutodeskFusion 360;
Autodesk 3ds Max/Blender 3D/Maya);

— T@porpaMMHas cpeia ais pa3pabOTKU MPUIIOKEHUI ¢ BUPTYalbHOM U JOTOJIHEHHOMN
peansHOCcThIO (Unity 3D/UnrealEngine);

— rpaduyeckuii pegakTop Ha BBIOOP HaCTaBHMKA.

Pacxonnble MaTepuas:

Oymara A4 s pucoBaHUS M pacniedaTku — MUHUMYM | ynakoBka 200 11cTOB;
Oymara A3 117151 pUCOBaHUSI — MUHHUMYM I10 3 JIUCTa HA OJHOT0 00YYaroIIerocs;
Ha0Op MPOCTHIX KapaHIalel — Mo KOJIMYEeCTBY 00yUarouxcs;

Ha0o0p 4EPHBIX MIAPHKOBBIX PyUYEK — I10 KOJINYECTBY 00yUarOIIMUXCs;

ket [IBA — 2 mmit.;

KJIeH-KapaH1all — 110 KOJMYECTBY 00yYaroImuxcs;

CKOTY MPO3PAYHbII/MaTOBBIN — 2 MIT.;



CKOTY JIBYCTOPOHHUNA — 2 IIT.;

KapTOH/TOPpOKapTOH st MaketupoBanus — 1200*800 mm, mo ogHOMY
o0yJaromuxcs;

HO MaKETHBII — 10 KOJIMYECTBY 00yUaIOLINXCS;

JIE3BHS JIJI HOKA CMEHHBIE 18 MM — 2 mT.;

HOKHHUIIBI — T10 KOJIMYECTBY 00yUaIONUXCS;

KOBPUK JJI PE3KU KapTOHA — MO KOJUYECTBY O0yUarOIINXCS;

JIUH3BI 25 MM WK 34 MM — KOMIUICKT, IO KOJIMYECTBY O0yYarOIINXCS,

nponoiaauTeabHo — PLA-mnactuk 1,75 REC HecKONBKHUX 1[BETOB.

JUCTY Ha [BYX
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