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IHosicHuTEIbHAA 3aIHCKA

AKTYyaJIbHOCTB: BUPTyalbHass U  JOINOJIHEHHAas peajJbHOCTH —  OCOObIE
TEXHOJIOTHYECKHUE HAIMPABIIEHUS, TECHO CBA3aHHBIE C APYTMMHU. DTH TEXHOJIOTHMH BKIHOYEHBI
B CIIMCOK KIIFOYEBBIX M OKAa3bIBAIOT CYIIECTBEHHOE BIIMSHUE HA pPa3BUTUE DPBIHKOB.
[IpakTryecku sl KaXJOW IMEpPCHEKTUBHOM MO3UIMM OyAyHIEro KpaiHe MOJIe3Hbl OyayT
3HaHUS U3 obOnactu 3D-MonenupoBaHWs, OCHOB IPOTrPaMMHUPOBAHMS, KOMIBIOTEPHOTO
3pEHHU U T. II.

CornacHO  MHOTOUYMCIIEHHBIM  HccaenoBaHusiM, VR/AR-pelHOK — pa3BuBaeTtcs
0 SKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIUMbI KOMIIETEHTHBIE CTICIIUAIUCTHI.

B Xoae mpakTHMYEeCKUX 3aHATHI MO MporpaMMe BBOAHOTO MOAYJS OOydaroIIHecs
IO3HAKOMATCSI C BUPTYAJIbHOW, JOMOJHEHHOW M CMEIIAHHOM pPEANBHOCTAMHU, NOUMYT HX
OCOOCHHOCTH M BO3MOYKHOCTH, BBIIBAT BO3MOXKHBIE CIIOCOOBI TNPUMEHEHMs, a TaKxKe
ONpeiensAT HaumboJjee MHTEpECHble HalpaBiCHUs M JalbHEWIIero yriayOJjeHwus,
napajuleIbHO pa3BUBasl HABBIKM JAM3alH-MBIIUICHUS, [W3aliH-aHAlIW3a U CHOCOOHOCTb
co37aBaTh HOBOE M BOCTPEOOBAHHOE.

CuHeprusi METOIOB M TEXHOJIOTHMM, MCIOJIb3yEMbIX B HampaBieHun «Pa3paboTka
NPWIOKEHUN BUPTYaJIbHOM W  JIONMOJHEHHOW PpPEAbHOCTH», JacT o0Oydarolmemycs
YHUKAQJIbHbIE METallpeIMETHbIE KOMIIETEHIIMH, KOTOpbhle OyayT TIOJIE3HBI B cdepe
IPOEKTUPOBAHUS, MOJIETUPOBAHUS OOBEKTOB U MPOLIECCOB, pa3pabOTKU MPUIIOKEHUH U JIp.

[TporpamMMa 1aé€T HEOOXOIMMBbIE KOMIETEHLMU IJs JalbHEWUIIEro yriayOia€HHOro
OCBOCHMSI  JIM3aHEPCKUX HABBIKOB W  METOAMK HIPOEKTHpOoBaHHUA. (OCHOBHBIMHU
HAaIlpaBJICHUSIMA B HM3YYEHUM TEXHOJOTHM BHUPTYAJIbHOM M JOIOJHEHHOW PEATBHOCTH, C
KOTOPBIMU MO3HAKOMSTCS OOydYarolIMecss B paMKax MOJYJIsS, CTaHyT HayaJlbHbIE 3HAHUSA O
pa3paboTKe MPUIOKEHUN [JIsl Pa3IMYHBIX YCTPOWCTB, OCHOBBI KOMIIBIOTEPHOTO 3PEHHS,
0a3oBble oHATUSA 3D-MOAenMpOBaHuUS.

Yepes 3HAKOMCTBO C TEXHOJIOTUSMHU CO3/IaHUSI COOCTBEHHBIX YCTPOICTB U pa3pabOTKH
NPUIOKEHUH OyAyT pa3BUBAaThCA HCCIENOBATENbCKUE, WH)XXEHEPHbIE U TPOEKTHBIC
KOMIIETEHLIAH.

OcBoeHue 3TUX TEXHOJIOTUH MOApa3yMeBaeT MOJydYeHHE psAsla 0a30BbIX KOMIIETEHIIUMN,
BJIQJICHUE KOTOPBIMU KPUTHUYECKHM HEOOXOIUMO JHOOOMY CHEIHAIMCTY Ha KOHKYPEHTHOM
peiake Tpyaa B STEAM-tipodeccusix.

Ilear» mporpammbl: QopmupoBaHue yHukaidbHbix Hard- u Soft-kommeTeHuui Mo
pabote ¢ VR/AR-TexHOMOTUSIME Uepe3 UCTIOIH30BAHNE KEMC-TEXHOJIOTHIA.

3ajaum nporpamMmabi:

Obyuarowue:
— OOBSACHUTH 0a30Bble TMOHATUA c]epbl pa3pabOTKM TPUIOKEHUH BUPTyalbHOU U

JOTIOJTHEHHOW PEeabHOCTH: KIFOUYEBBIC OCOOCHHOCTH TEXHOJIOTMH W WX pa3Iddus
MEXIy co00i, maHopaMHOe (OTO U BUACO, TPEKUHT PeaTbHBIX 00BEKTOB, HHTEPEIIC,
MOJINTOHAIBHOE MOJICIIMPOBAHUE;



c(OpMHUPOBATh HABBIKM BBINOJIHEHHUS TEXHOJIOIMUYECKOM LIEMOYKH pa3pabdoTKu
OPUJIOKEHUN /11 MOOWJIBHBIX YCTPOMCTB W/WJIM HEPCOHANBHBIX KOMIIBIOTEPOB C
MCIOJIb30BaHUEM CHEIIMATBHBIX IPOTPAaMMHBIX Cpef;

chopMupoBath 0a30Bble HaBBIKM pabOTBHI B MporpaMmax Jyis pa3paboTKH
IPUIIOKEHUI C BUPTYAJIbHOU U AOMOJIHEHHOW PEAIbHOCTHIO;

chopMupoBaTh 0a30Bble HaBBIKM pabOTBl B Mporpammax s TPEXMEPHOTO
MOJICTTUPOBAHUS;

HAy4YUTh HCHOJB30BaTh M aJaNTHPOBaTh TPEXMEPHBIE MOJETH, HAXOJSAIIMECS B
OTKPBITOM JIOCTYIIE, JIJI 3a]1a4 KEeHca;

chopmupoBath 0a30Bble HaBBIKM PabOTBl B MporpaMMmax Jjis pa3paboTKu
rpaduyeckux UHTEpPercoB;

OPUBUTh HABBIKM IPOEKTHOW JEATEIBHOCTH, B TOM YHUCJE HCIIOJIb30BaHUE
MHCTPYMEHTOB IUIaHUPOBAHUS.

Paszsusarowue:

Ha TMPOTSHKEHUM BcexX 3aHATUd ¢opmupoBaTh 4K-koMmrereHunu (KpUTHYECKOE
MBIIIICHNE, KPEaTUBHOE MBINIJICHUE, KOMMYHHKAITHS, KOOTICPAIIHS);

CIOCOOCTBOBATh PACIIMPEHUIO CIIOBAPHOTO 3araca;

CIIOCOOCTBOBATh  Pa3BUTHIO TIAMATH, BHUMAHHUSA, TEXHUYECKOTO  MBIIUICHUS,
M300peTaTeIbHOCTH;

CIOCOOCTBOBATH PA3BUTHIO AITOPUTMHUYECKOTO MBIIIJICHUS;

CIoco0CTBOBATH (DOPMUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSIM;
Croco0CTBOBATH (DOPMUPOBAHUIO YMEHUS IPAKTUIECKOTO TPUMEHEHUS TTOJTYICHHBIX
3HAHUI;

chopmMupoBaTh yMeHHE (OpPMyIHpPOBaTH, APTYMEHTHPOBATH M OTCTAaMBaTh CBOE
MHEHUE;

c(hopMHpPOBATh YMEHUE BBICTYIATh ITyOJIMYHO C OKJIAaMH, TIPE3CHTAIIUSIMH U T. T1.

Bocnumamenvnuie:

BOCITUTHIBATh AKKYPATHOCTh U IUCHUTITTMHUPOBAHHOCTD MPHU BHITIOJHEHUU PAOOTHI;
CcrocoOCTBOBaTh  (DOPMUPOBAHUIO  TOJIOKUTEIHHOW  MOTHBAIIMM K  TPYAOBOH
NEeSATETHHOCTH;

Ccroco0CTBOBaTh  (DOPMUPOBAHUIO ONBITA COBMECTHOTO U HWHAUBUIYaJIHHOTO
TBOPUYECTBA MMPH BHITIOJIHEHUNA KOMAH/IHBIX 3a/IaHHH;

BOCITUTBIBATh TPYAOJIIO0NE, YBOXKCHHUE K TPYAY;

(dbopMHpPOBATH YYBCTBO KOJIJIEKTUBH3MA U B3aMOIIOMOIIIH;

BOCITUTBIBATh YyBCTBO MAaTPUOTHU3MA, TPAXKITAHCTBEHHOCTH, TOPAOCTH 32 JTIOCTHIKCHUS
oreuectBeHHOU U T-oTpaciu.



IIporHo3upyemsle pe3yabTaThl H CIIOCO0ObI HX NPOBEPKH
JINYHOCTHBIE pe3yJIbTaThI:
— KPUTUYECKOE OTHOIICHHE K HH(DOPMALIUU U U30MPATEIBHOCTh €€ BOCTIPUSTHUS;
— OCMBICJIICHUE MOTHBOB CBOMX JCHCTBUI IIPY BBINOJIHEHUY 3aJaHUM;
— pa3BUTHE JTIOO03HATEIBHOCTH, COOOPA3UTENHLHOCTH MPH BBHIIIOJIHEHUU Pa3HOOOPa3HBIX
3aJJaHuil TPOOJIEMHOIO U IBPUCTUUYECKOTO XapaKTepa;
— pa3BUTME BHUMATEIBHOCTH, HACTOMYMBOCTH, LEJICYCTPEMIIEHHOCTH, YMCHHMS
MIPEO0JI0JIEBATh TPYAHOCTH;
— pa3BUTHE CAMOCTOSTEIBHOCTH CYKIEHUM, HE3aBUCUMOCTH W HECTaHIApTHOCTH
MBIIIJICHUS;
— OCBOEHME COLIMAJIbHBIX HOPM, IPaBUJI MOBEAECHMUS, PoJieil U (pOpM COLMAIIbHOM KU3HU
B TpYMIAax U COOOIIECTBAX;
— (opmMHupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILLIEHUH U COTPYIHUYECTBE C
APYTUMHU 00yYaIOIIUMUCS.
MeTanpeaMeTHblie pe3yJIbTaThI:
Pecynamusnvle ynugepcanvuvie yuebHvle oeticmeus:
— YMEHHE IPUHUMATh U COXPAHATh yU4eOHYIO 3a/1a4y;

— YMEHUE [JIAaHUPOBATH MOCIIEI0OBATEIBHOCTD 1Iar0B aJrOpUTMa IJIsl JOCTUKEHUS LEIH;
— YMEHHUE CTaBUTh 1IeJb (CO3/IJaHUE TBOPUECKOUN pabOThI), MJIAHUPOBATH IOCTUXKEHUE
ATOH LI€NH;
— YMEHHUE OCYIIECTBISTh UTOTOBBIN U MOIIArOBBIA KOHTPOJIb MO PE3YIIbTaTY;
— CIOCOOHOCTH aJICKBATHO BOCIPUHUMATDH OIIEHKY HACTABHUKA U JIPYTUX 00yUaAIOITUXCS;
— YMEHHE pa3indaTh COCcOo0 U pe3ybTaT IeHCTBUS;
— YMEHHUE BHOCUTh KOPPEKTUBHI B ICHCTBUSI B CIIydae PacXOoKJICHUS pe3ysibTaTa
pelieHus 3aJ1a4u Ha OCHOBE €€ OIIEHKH U yuéTa XapakTepa CACJIaHHBIX OIHUOOK;
— YMEHHUE B COTPYJAHUYECTBE CTAaBUTh HOBbIC yUeOHbIC 3a/1a4H;
— CIOCOOHOCTH MPOSBIIATH MO3HABATEIbHYIO HHUIIMATUBY B YU€OHOM COTPYIHUYECTBE;
— YMEHHE OCBauWBaTh CHOCOOBI pEIICHHS MPOOJIeM TBOPYECKOTO XapakTepa B
KU3HEHHBIX CUTYaIUsX;
— YMEHHUE OICHHUBATh TMOJYYAIOIIUICA TBOPYECKUN MPOIYKT U COOTHOCUTH €ro ¢
M3HAYaJIbHBIM 3aMbICJIOM, BBITIOJIHSATH MO0 HEOOXOIUMOCTH KOPPEKIIUU JTUOO0 MPOIYKTA,
1100 3aMbIcha.
llo3nasamenvrvle yHusepcanbhbie yueouvie 0eticmausl.

— yMEHHE OCYIIECTBIATh MOUCK MH(OPMAIMKA B WHIUBUAYATHHBIX HH()OPMAIIMOHHBIX
apxuBax oOyuwarorierocs, UHGOPMAIMOHHON cpesie 00pa30BaTEIbHOIO YUPEKICHUS,
denepanbHbIX XpaHWINAIIAX HHPOPMALIMOHHBIX 00pa30BaTeNIbHBIX PECYPCOB;

— yMEHHE HCIOJIb30BaTh CpPEACTBA HH(DOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUMN ISl peNICHUSI KOMMYHUKATUBHBIX, TTO3HABATEILHBIX U TBOPUYECKHUX 3a/1a4;

— yYMEHHE OPUEHTHUPOBATHCS B PA3HOOOPA3UHU CIIOCOOOB PEIICHUS 3a/1a4;



YMEHHE OCYUIECTBJIATh AHAIW3 OOBEKTOB C BBIJIEICHUEM CYLIECTBEHHBIX M
HECYUIECTBEHHBIX IPU3HAKOB;

yYMEHHE NMPOBOJUTH CPAaBHEHUE, KIIACCU(UKALIMIO 110 33JaHHBIM KPUTEPHSIM;

YMEHHE CTPOUTH JIOTUYECKUE PACCYKICHHUS B (POpME CBSI3U MPOCTHIX CYXKIEHUH 00
00BEKTE;

YMEHHUE YCTAHABJIMBATh AHAJIOTUH, IPUYUHHO-CIIE/ICTBEHHBIE CBSI3H;

YMEHUE MOJEIUPOBATH, MPE0OPa30BbIBATh OOBEKT U3 UYBCTBEHHOU (POPMBI B MOJEIIb,
I7I€  BBIACICHBl CYIIECTBEHHBIE XapaKTEPUCTHKUA OOBEKTa (MPOCTPAHCTBEHHO-
rpaduyeckas WM 3HaKOBO-CUMBOJIMYECKas );

YMEHHUE CUHTE3HPOBATh, COCTABJIAThH LEJOE U3 YaCTEd, B TOM YHCIE CAMOCTOSTEIbHO
J0CTpanBaTh C BOCIIOJHEHUEM HEJOCTAIOIIUX KOMIIOHEHTOB.

KOMMVHUKamueHble YHUBEpPCAjibHble V’{€5Hbl€ Oeticmsust.

YMEHHUE apryMEHTHUPOBATh CBOIO TOUKY 3pEHHUS Ha BHIOOP OCHOBAHUI U KPUTEPUEB
IIPH BBIIEJIEHUU IPU3HAKOB, CPABHEHUHU U KJIacCU(PHUKaUU OOBEKTOB;

YMEHHE BBICIYIINBATH COOECETHIKA U BECTU JUAJIOT;

CIOCOOHOCTH MPU3HABATH BO3MOKHOCTh CYIIIECTBOBAHMSI PA3JIMUHBIX TOUEK 3pEHUS U
MPaBO KaXJ0ro UMETh CBOIO;

yMEHUE IUIAHUPOBATh Yy4eOHOE COTPYJAHMYECTBO C HACTABHUKOM H JPYTrUMU
OOyYaOIIMMUCS:  ONpeNessATh  Uedd,  (QPYHKIUM  YYaCTHUKOB,  CIIOCOOBI
B3aUMOJICHCTBUS;

YMEHHUE OCYUIECTBJISTh MOCTAaHOBKY BOIPOCOB: MHULMATUBHOE COTPYIHHYECTBO B
MoMCKe U coope nHpopmarmy;

YMEHHUE pa3peliaTh KOH(JIMUKTHI: BbISBICHUE, WACHTU(UKAIMSA MPOOJIEMBbl, TTOUCK U
OLICHKA aJbTEPHATUBHBIX CIOCOOOB pa3pelieHUs KOH(IMKTA, MPUHITHE PEUICHUS U
€ro pean3anus;

YMEHUE C JOCTaTOYHOM IIOJHOTOM M TOYHOCTBIO BBIPAXKaTh CBOM MBICIH B
COOTBETCTBHH C 33Ja4aMH U YCIOBUSIMU KOMMYHHUKALIUH;

BJIaJICHHE MOHOJIOTHYECKON M TUATIOTUYECKON (hopMamMu peumu.

IIpeameTHbIE pe3yJbTATHI

B pe3ynbTaTe ocBO€HUS MPOTPaMMBbI 00yUAIOIIIHECS JOJKHBI

3Hamy.

KJIFOUEBbIE OCOOEHHOCTH TEXHOJIOTHI BUPTYaIbHOU U JOTIOJTHEHHOUN peanbHOCTH;
IPUHIUIIBI PA0OTHI MPUIIOKEHUN ¢ BUPTYAJIbHOM U JIOTIOJIHEHHOW PeaIbHOCTHIO;
NepeueHb COBPEMEHHBIX YCTPONCTB, UCIOJIb3YEMbIX JJIs pabOThI C TEXHOJIOTUSIMHU, U
UX MpPEHA3HAYECHNUE;

OCHOBHOM (pyHKLIMOHAJI IPOrpaMM JJIsi TPEXMEPHOTO MOJICIIUPOBAHMS;

MIPUHITUIIBI U CTIOCOOBI pa3pabOTKU MPUIIOKEHUHN C BUPTYATbHON U JIOTIOJTHEHHON
PEaNbHOCTHIO;



OCHOBHOW (D)YHKIIMOHAN MPOTPAMMHBIX Cpel JJsl pa3padOTKU TPHIOKEHUH C
BUPTYAIBHOW ¥ JOTIOJHEHHON PEaTbHOCTHIO;
0COOEHHOCTH pa3paboTKu rpaduyecKux UHTEPQEicoB.

MEMmb.

HACTPaWBaTh U 3aIyCKATh IIJIEM BUPTYATbHOU PEaTbHOCTH;

yCTaHaBJIMBATh M TECTUPOBATH MPHIIOKCHUS BUPTYAILHON PeaJbHOCTH;
CaMOCTOSITEILHO COOMPATh OYKH BUPTYaIbHOM PeasbHOCTH;

(GOpMyIHUpPOBATH 3a/1a4y HA MPOSKTUPOBAHUE UCXO/IS M3 BBISBICHHOMN MPOOIIEMBI;
YMETh MOJIB30BATHCS PA3IMYHBIMUA METOJAMU T€HEPAIUU HICH;

BBIMIOJIHATG ~ NMPUMUTHBHBIC  OMEpallid B  IporpaMMmMax Uit TPEXMEPHOTO
MOJICTUPOBAHHS;

BBITIOJTHSTH IPUMUTHBHBIC OTIEPAIIMH B IPOTPAMMHBIX Cpeiax s pa3paboTKH
MPUIOKEHHUH C BUPTYaJIbHOM U JIOTIOTHEHHOW PeallbHOCThIO;

KOMITWJIAPOBATh MPUJIOKEHHE JJISI MOOWJIBHBIX YCTPOMCTB WM TEPCOHATBHBIX
KOMITBIOTEPOB U pa3MeIaTh €ro i CKaunBaHUS MOJIb30BaTEIISIMU;

paspabatbiBaTh rpadudeckuii uarepdeiic (UX/UI);

pa3pabaThiBaTh BCE HEOOXOJUMBIE TIpapUUecKue U BUAEOMATEpUATBl IS
MpEe3eHTAIH IPOCKTA;

TPE/ICTABIISATH CBOW TIPOCKT.

8/1a0emsy.

OCHOBHOW TEPMHUHOJIOTHEN B 00JIACTH TEXHOJIOTHI BUPTYaIbHOU U JOMOJTHEHHOM
pPEaIbHOCTH;

0a30BBIMU HaBBIKAMU TPEXMEPHOTO MOJAEIIMPOBAHNUS;

0a30BbIMH HaBbIKAMHU Pa3padO0TKHU MNPUIIOKEHHUI ¢ BUPTYaJIbHOW U JOTOJTHEHHOU
PEaIbHOCTHIO;

3HAHUSAMH IO MPUHIMIAM PabOThl U OCOOCHHOCTSIM YCTPONCTB BUPTYaJIbHOM U
JOIIOJTHEHHOUN PEAIIbHOCTH.

@®opMbI OABEACHUS UTOTOB pPeaiu3anuu 001eo0pa3oBaTe/IbHOM IPOrPaMMBbI

[TonBeneHne NTOrOB peanu3yeTcs B paMKax 3allUThl pe3yabTaToB BeinodHeHus Kerica 1
u Keiica 2.

®opMBbI IEMOHCTPALIUM Pe3yJIbTATOB 00y4YeHUsI

[IpeacraBnenre pe3ynbTaToOB O00pa30BaTEbHOM JAESITENBHOCTH NpPOUAET B (opme

myOJUYHOW Tpe3eHTAIlMU PEIICHU KEWCOB KOMaHJaMH | TIOCIEOYIOIINX OTBETOB

BBICTYIIAIOIINUX HA BOIIPOCHI HACTABHUKA U APYTI'UX KOMAaH/I.

@opMBbI IMATHOCTHKH Pe3yJIbTATOB 00yUYeHHUs

becena, TectupoBanue, omnpoc.



Coaep:xaHue nporpaMmmbl Kypca
[Iporpamma mpejnosiaraeT MOCTENEHHOE pPACIIMPEHUE 3HAHUM U MX YIUIyOJIeHHe, a
Takke mpuoOpeTeHne yMEHUH B 00JacTHM TNPOEKTHPOBAHUS, KOHCTPYUPOBAHUS U
M3rOTOBJICHHS] TBOPYECKOTO MPOIYKTA.

B ocHoBe 00pa3oBaTesbHOIO Mpoliecca JeKUT MPOeKTHBIN moaxoa. OcHoBHas (hopma
M0J1a4u TEOPUU — WHTEPAKTUBHBIC JICKIIUU U MOIIArOBbIE MacTep-KJIacChl B rpynnax g0 10—
15 yenomek. IlpakTuueckue 3anaHusi TJIAHUPYETCS BBIMOJHATh KaK WHIUBUAYAJIbHO U B
napax, Tak U B MaJIbIX TpyMnmax. 3aHATUS MPOBOJATCSA B BHle Oecell, CEMHUHAPOB, JEKIUM:
JUISL HATJSAHOCTU TMOJAaBAa€MOT0 MaTepHalia HCIONb3YeTCs PA3IMYHbIA MYJIbTUMEIUUHBINA
MaTepHall — MPE3eHTALNH, BUJICOPOIUKU, TPUIIOKEHUS TIp.

TemaTHuyeckoe NJIAHUPOBAHUE

Bcero
Ne o/ Pa3zgesbl mporpaMmmsl yueOHOTo Kypca
4acosB
OoOpa3oBaresibHas 4aCTh
Keiic 1.
1 IIpoexTupyem naeanbHoe VR-ycTpocTBO
3nakomcTBO. Texnuka 6e3omnacHoctu. BrogHoe 3ansitue («Co3maBait 2
11 MHUDBD»)
BBenenue B TEXHOJIOTUH BUPTYaJIbHOU U JOTIOJIHEHHOW PEAIbHOCTHU 2
1.2
3HakoMCcTBO ¢ VR-TexHOJOrMSIMH Ha HMHTEPAKTHUBHON BBOJHOM 1
1.3 JIEKIUN
TecTtupoBaHue yCTPOMCTBA, YCTAaHOBKA MNPUIOKCHUH, aHAIM3 1
1.4 MPUHITUTIOB pa0OTHI, BBISIBIICHNE KITFOUEBBIX XapaKTEPUCTUK
BrlsiBieHHEe TPUHIMIIOB PaOOTHI MIJIEMa BUPTYAIbHOW PEaTbHOCTH, 2
1.5 MOWCK, aHAIM3 W CTPYKTypupoBaHue HHPopMamuu o apyrux VR-
YCTPOMCTBAX




Br160op MaTepuana u KOHCTPYKIUU AJi1 COOCTBEHHOM TrapHUTYPBHI,

1.6 MOJATOTOBKA K COOpKE yCTpOMCTBa

C6opka coOCTBEHHOM FrapHUTYPHI, BEIpE3aHHE HEOOXOIUMBIX JIeTajeH
1.7

COopka coOOCTBEHHOM TapHUTYPBI, BhIpEe3aHUE HEOOXOIUMBIX JIeTale,
1.8 JIN3AaH YCTPOMCTBA

TectupoBanue u 10paboTKa IPOTOTHUIA
1.9

PaboTta ¢ kapToif MOJIB30BATENHCKOTO OIbITA: BBISIBIICHUE MPOOIEM, C
1.10 KOTOPBIMM  MOXHO  CTOJIKHYTbCS IIPH  HCHOJIB30BaHMM  VR.

DoKyCHUpOBKa HA OJHOM W3 HUX

AHanu3 M OLIEHKa  CYIIECTBYIOIIMX  pPEUICHHH  MpOoOJIEMBI.
1.11 Nuporpaduka mo perneHusiM

['enepanus uaeit a1t pemieHus 3Tux npoodsiem. OnrcaHue HECKOIbKUX
1.12 ujeH, SKCIpecc-3CKu3bl. MUHHU-TIPE3CHTAIIMH UJIeH U BHIOOD JIYUIIHNX B

npopaboTKy

N3yueHne NOHATUS «IIEPCIIEKTUBA», OKPY>KHOCTH B TIEPCIIEKTUBE,
1.13 HITPUXOBKHU, CBETOTEHU, MaAAt0LIEH TEHH

N3yueHne CBETOTEHHW M TMajawmoniell TeHW Ha Tmpumepe ¢Guryp.
114 [TocTpoenue ObicTporo 3cku3a (UTYypbl B TIEPCIEKTUBE, Tepenaya

' 00BEMa ¢ TOMOIIBIO KapaHaaia. TeXHUKa pucOBaHUs MapKepaMu
115 OcBoenue HaBbIKOB pa®oThl B [10 ms1st TpEXMEPHOTO MPOESKTUPOBAHHUS
' (ua BeIOOp — Rhinoceros 3D, Autodesk Fusion 360)

116 3D-monenupoBanue pa3padaThIBAEMOTO YCTPOUCTBA

doropeanmctuynas Busyanusanus 3D-monenu. Peranep (KeyShot,
1.17 | Autodesk Vred)

[ToaroToBka rpaduueckux MaTepuaioB IS MPE3CHTAIlMU TPOEKTa
1.18 (poto, BuUmeo, wuHbporpaduka). OcCBOEHHE HABBHIKOB BEPCTKHU

MPE3CHTALNU




[IpencraBnenrie  MNPOEKTOB  Mepel JPYrMMHU  OOYyYaroIIMMHUCA.

1.19 ITyOnuuHas npe3eHTanus U 3almTa NIpoeKTOB
Keiic 2. PazpabaTteiBaeM VR/AR-npuiio:keHus
21 BBo/1Hast UHTEpaKTUBHAS JIEKIUS IO TEXHOJIOTUSAM JOMOJTHEHHOW U
' CMEILIaHHOW PEaJbHOCTU
TectupoBanue cymecTByromux AR-NPUIOKEHNN, OIpenerIeHne
2.2 IPUHLIAIIOB pabOThI TEXHOJIOTUU
BrisiBnenue npo0ieMHO#N cuTyalum, B KoTopoit momorio 661 VR/AR-
2.3 IPUIIOKEHUE, UCTIONB3Ysl METO/IbI IU3aiH-MbIILIJICHUS
AHanu3 1 oleHKa CYLIECTBYIOIUX pelleHnid mpoonemMsl. ['eHepanus
2.4 coOCTBEHHBIX Hiel. Pa3paboTka cueHapus NpHiIoKEeHUs
Pa3paboTka cleHapusi NpPUIIOKEHUS: MEXaHMKa B3aUMOJEUCTBUS,
2.5 (GyHKIIMOHAJ, TPUMEPHBII BU HHTEpdeiica
26 Munn-npe3eHTauu el U ux 10paboTka no oOpaTHOM CBS3U
57 [TocnenoBaTenbHOE M3y4eHUE BO3MOXKHOCTEM cpeabl pa3paboTKu
' VR/AR-mipuioxeHui
28 Pa3zpaboTtka VR/AR-npusoxxeHust B COOTBETCTBUH CO CLIEHAPUEM
29 COop oOpaTHOM CBSI3M OT TMOTEHIHMAIBHBIX  MOJIb30BaTECH
' PWIOKEHUS
210 JlopaboTKa nIpuiI0)KEHUs, YIUTbIBass 0OPaTHYIO CBSA3b M0JIb30BaTES
211 BreisiBaeHue KIIoYeBbIX TpeOoBaHuMM K paspaborke GUI —

rpadudeckux UHTEPGHEHCOB MPHIIOKEHUN

2.12

Pa3paboTka nunTepdeiica npuiioKeHus: — AU3aiiHa U CTPYKTYPHI




[ToaroToBka TpapuuecKux MaTCPUAIOB Ui TPE3CHTAIIMUA TPOCKTA 4
2.13 (poto, Bumeo, wuHborpaduxa). OcCBOEHHME HABBIKOB BEPCTKHU

Npe3eHTaIMH

[lpencraBneHre  TPOCKTOB  MEpea  JAPYTMMH  OOYYarOIMMHUCH. 2
2.14 [TyOnmuyHas mpe3eHTaluus 1 3a1uTa IPOEeKTOB

Bcero yacoB 68

Coaep:xaHue TeM IPOrpaMMbl

Keiic 1. IIpoektupyem naeanbHoe VR-ycTpoiicTBO

B pamxkax mepBoro kefica (34 4) oOydaroniuecs UCCIAEAYIOT CYIIECTBYIONIUE MOJICIU
YCTPOMCTB BUPTYaJIbHOM pEAIBbHOCTH, BBISBIAIOT KIIOYEBBIE IIapaMeTpbl, a 3aTeM
BBIIIOJHSIOT MPOEKTHYIO 3aJady — KOHCTPYUpPYIOT cobcTBeHHOe VR-ycTpoiicTBo.
OOyuaromuecs uccnenytoT VR-KOHTpoisiepbl M 0000IIalOT BO3MOXKHBIE IPUHLHUIIBI
yIOpaBICHUS CUCTEMaMH BUPTYalbHOW peanbHOCTH. CpaBHMBAIOT pPAa3IUYHBIC THUIIBI
YIpaBIEHUS U IEJA0T BBIBOJBI O TOM, YTO HEOOXOAUMO TSl «0OMaHa» MO3Ta U MOTPYKSHHS
B IPyTrOM MHUP.

OOyuaromuecss cMOryT coOpaTh COOCTBEHHYIO MOJENb VR-TapHUTYpBI: CHPOEKTHUPOBATH,
CMOJICIMPOBaTh, BbIpe3aTh/pacreyaTtaTb Ha 3D-TpuHTEpe HyXHBIE 3JEMEHTHI, a 3aTeM
POTECTUPOBATH CAMOCTOSATEIBHO pa3pabOTaHHOE YCTPONUCTBO.

Keiic 2. Pa3zpabarbiBaem VR/AR-npuiioxenust

[Tocne dopmupoBaHUsS OCHOBHBIX TOHSTHN BUPTYalbHOW PEAIBHOCTH, MOITYYCHUS

HaBBIKOB paboThl ¢ VR-000pynoBanuem B nepBoM keiice (34 1), oOydaromuecs: IepexoasT K
PACCMOTPEHUIO TIOHATUM JIOTIOJTHEHHOM ¥ CMEIIAHHOW pPEaJbHOCTH, pPa30oHpalOT HX
OCHOBHBIE OTJIMYUA OT BUpTyanbHOU. Co3nator coOctBeHHOEe AR-mpunoxenue (augmented
reality — nmomosHEeHHas peallbHOCTh), OTpadaThiBas HABBIKM PA0OTHI C HEOOXOIMMBIM B
JajdbHEWIleM MPOrpaMMHBIM OO€CTiedYeHUEM, HABBIKM JIU3AH-TIPOCKTUPOBAHUS U JH3alH-
AHATUTHKHY.
OOyuaromuecs Hay4aTcss paboTaTh C€ KPYHMHEHIIMMH PETO3UTOPUSMH  OeCIIaTHBIX
TPEXMEPHBIX MOJENICH, CMOTYT MHWHUMAJIBHO aJanTUPOBaTh MOJEIU, HMEIOLIUECS B
CBOOOJHOM JIOCTyme, IMOJA CBOM HYyXAbl. HaunHaeTcss 3HAKOMCTBO CO CTPYKTYpOH
uHTepdeiica mporpammel st 3D-mopenupoBanus (10 YCMOTPEHHIO HacTaBHMKa — 3dS
Max, Blender 3D, Maya), 0CHOBHbIMH KOMaHAaMU. BBOJATCS MOHATHS «TOJTUTOHAIBHOCTHY
U «TEKCTypay.
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Kanposble yci10Busi peajin3aliu NporpaMmbl

TpebGoBaHus K KaJpOBBIM pecypcam:

® YKOMIUIEKTOBAaHHOCTh OOpa30BaTENbHOIO YUPEKIACHUS NEeAaroruyecKuMu,
PYKOBOJAIIMMHU U UHBIMU PaOOTHUKAMU;

® YypOBEHb KBaTU(UKALWHU MEJArOTMYECKUX, PYKOBOAAIIUX M UHBIX PaOOTHHUKOB
00pa30BaTENbHOIO YUPEKICHUS;

® HENPEPHIBHOCTh  NPO(ECCHOHANIBHOTO  Pa3BUTUS  NENArOTMYECKUX U
PYKOBOISIIUX PAaOOTHUKOB 00pa30BaTENbHOIO YUPEXKIEHUS, PEaTU3yIOIIEro
OCHOBHYIO 00pa30BaTeIbHYIO IPOTPAMMY.

KomnereHuun  megarorudeckoro  pabOTHUKA, — PEAM3YIOIIET0  OCHOBHYIO
00pa3oBaTeNbHYIO IPOrpamMmy:

e o0ecrneunBaTh yCIOBUS AJIS YCIICITHON AEATEIbHOCTH, TO3UTUBHON MOTHBAILINH,
a TaKke CaMOMOTHUBHUPOBAHUS 00YJAIOIINXCS;

® OCYIIECTBIIATh CAMOCTOSTEIbHBIA MOUCK M aHATN3 HHPOPMAITUH C TTOMOIIBIO
COBPEMEHHBIX HHPOPMAITMOHHO-TIONCKOBBIX TEXHOJIOTHIA;
BJIaJICHUE UHCTPYMEHTAMU IPOEKTHOM 1eATEIbHOCTH;
YMEHHE OpraHu30BbIBaTh U COMNPOBOXKIATh Y4YEOHO-HCCIIEAOBATEIbCKYIO U
NPOEKTHYIO 1€ATEIbHOCTh O0yUYaOLIUXCS;
YMEHHE UHTEPIPETUPOBATH PE3YIbTATHI JOCTHKEHUN 00yUYaIOINXCs;
0a30BbI€ HABBIKK PA0OTHI B MPOTPAMMAaXx JJIsl TPEXMEPHOTO MOJICIUPOBAHHUS
(3ds Max, Blender 3D, Maya u ap.);

® 0(a30BbIC HABBIKK pa0OTHI B MPOTPAMMHBIX Cpeax Mo pa3padoTKe MPHIIOKEHUN
C BUPTYaJbHOM U tonojiHeHHOH peanbHocThIo (Unity3D, Unreal Engine u np.).

MaTtepHaJIbHO-TEXHHYECKHE YCI0BHUS peain3aluy NporpaMmmbl
AnmnapaTtHoe M TeXHHYeCKoe o0ecreyeHue:

— Pabouee mecTo obygaromerocs:
HOYTOYK: MPOU3BOIUTENHHOCTHh Tporieccopa (mo Ttecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne menee 2000 emunui; o0BEM
orepaTuBHOW mamsATu: He MeHee 4 ['0; 00bém Hakomutens SSD/eMMC: He
MeHee 128 I'6 (w1 COOTBETCTBYIOMIUNA TO XapaKTEPUCTUKAM TEPCOHATBHBIN
KOMITBIOTEP C MOHUTOPOM, KJIaBUATYypPOH M KOJIOHKAMM);
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MBIIITb.
— Pabouee MecTo HacTaBHHKA:

HOyTOYK: Tporeccop Intel Core 15-4590/AMD FX 8350 — ananorudnas wiu
Oonee HoBasi mojenb, rpaduueckuit mpoueccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — ananormuynas wid Oojee HOBas MOJIENL, 00BEM
oriepaTUBHOM mamsTu: He MeHee 4 1'0, Buaecosixoxq HDMI 1.4, DisplayPort 1.2
uin Oojee HOBass MOAENb (MJIM COOTBETCTBYIOIIMM MO XapaKTepUCTUKAM
MIEPCOHAIILHBIN KOMIIBIOTEP C MOHUTOPOM, KJIIABUATYPOH M KOJIOHKAMH );
nuieM BuptyanbHoit peanbHoctd HTC Vive unu Vive Pro Full Kit — 1 mwir.;
JUYHBIC MOOWJBHBIE YCTPOMCTBA OOYy4YAIOMMXCA W/WIM HACTaBHHKA C
oreparroHHo# cuctemoit Android;
MPE3EHTAlMOHHOE  00OpPYJIOBAaHME C  BO3MOXKHOCTHIO  MOAKIIOYEHUS K
KOMITBIOTEPY — 1 KOMILIEKT;
Gbaum4apT ¢ KOMIUIEKTOM JIMCTOB/MapKepHast I0CKa, COOTBETCTBYIOIINM HA0OD
MAUCbMEHHBIX PUHAJIC)KHOCTEN — | 1IT.;
enuHas cetb Wi-Fi.

IIporpammHoe obecnieueHue:

— ogucHOEe MpOorpaMMHOE 00ECIICUCHUE;
— TporpaMMHOe obOecrniedeHue g TpEXxmepHoro mojenupoBanus (Autodesk
Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);
— MporpaMMHasl cpena i pa3paOOTKM TMPUIIOKEHUM C BHUPTYyaJIbHOW W
nonosHeHHO# peanbHocThIO (Unity 3D/Unreal Engine);
— rpaduyeCKuil peIaKTOp Ha BEIOOP HACTABHUKA.
PacxonHbie MaTepualibl:
Oymara A4 st pucOoBaHMs M pacreyaTku — MUHUMYM | ynakoBka 200 nucTOB;
Oymara A3 11 pucoBaHUSI — MHUHUMYM T10 3 JIUCTA HA OJTHOTO 00y4Yaroerocs;
Ha0Op MPOCTHIX KapaHalmeld — Mo KOJIMYECTBY 00yUYarOIINXCS;
Ha0op YEPHBIX MAPUKOBBIX PyUEK — MO KOJUYECTBY O0YUAOIIUXCS;
kieu [IBA — 2 mit.;
KJIeH-KapaHJall — M0 KOJUYECTBY 00YyYarOIIUXCS;
CKOTY MPO3pPavYHbIA/MAaTOBBIN — 2 IIIT.;
CKOTY JBYCTOPOHHHUI — 2 IIT.;
KapToH/ToppokapToH s MmakeTupoBanus — 1200*800 MM, 110 OTHOMY JTUCTY Ha JBYX
oOydJaronmxcs;
HO>X MAKETHBIN — MO0 KOJUYECTBY 00YUaIOIUXCS;
JIE3BU JJI HOKAa CMEHHBIC 18 MM — 2 1T, ;
HOXKHHIIBI — T10 KOJIMYECTBY O0YJArOIITNXCS;
KOBPHK JIJISl PE3KH KapTOHA — T10 KOJIMYECTBY O0YJArOIINXCS,;
JUH3BI 25 MM WK 34 MM — KOMIUIEKT, [0 KOJIMYECTBY 00YyUaIOUINXCS;
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nonoiHuTelIbHO — PLA-mnactuk 1,75 REC HeCKOIbKUX IBETOB.
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