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|. IlosicHUTE/IbHAS 3aNIMCKa

AKTYyaJIbHOCTB: BUpPTYyajbHas U JOMOJHEHHAsl PEAIbHOCTH — 0COObIE TEXHOJIOTMUECKUE
HaIPaBJIEHUS, TECHO CBSI3aHHBIE C APYTMMHU. DTU TE€XHOJIOIMM BKJIIOUEHBI B CIIMCOK KJIFOYEBBIX
U OKa3bplBalOT CYLIECTBEHHOE BIUSHHE HA pa3BUTHE PHIHKOB. [IpakTuuecku uid Kaxaou
MEePCHEKTUBHON TO3UIMU Oyayliero KpaiWHe Toje3Hbl OyayT 3HaHus u3 obmactu 3D-
MOJEIUPOBAHUS, OCHOB IIPOIPaMMUPOBAHUS, KOMIIBIOTEPHOT'O 3PEHHUS U T. II.

CoriacHo ~ MHOTOYHMCIICHHBIM  HccienoBanusiv,  VR/AR-peiHOK  pa3BuBaeTcs
10 3KCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIMMbI KOMIIETEHTHBIE CIIELIUAIUCTHI.

B Xonme mnpakTHueckMX 3aHATUH MO NporpaMMe BBOJHOTO MOAYJs OOydaromuecs
MTO3HAKOMSATCS C BUPTY&JIbHOM, JOINOJHEHHOW M CMEIIAHHOW pEeaJbHOCTIMH, NOMMYT HX
O0COOEHHOCTH M BO3MOYHOCTH, BBISBSIT BO3MOXHBIE CIIOCOOBI IPUMEHEHUS, a TaK)Ke ONPEeAeIsAT
HaumboJiee WHTEPECHbIE HANpaBIIEHUS IJs JalbHEWIIero yriayOleHus, mapauieIbHO pa3BUBas
HaBBIKM  JW3alH-MBIIIJICHUS, JW3aiiH-aHalM3a H  CIOCOOHOCTh CO3JaBaTh HOBOE U
BOCTpeOOBaHHOE.

CuHeprus MeETOJIOB M TEXHOJIOTHH, HCIOJb3yeMbIX B HampasieHuH «Pa3zpaboTka
MIPUIOKEHUH BHUPTYalIbHOW U JIOTIOJTHEHHOM pPEaJbHOCTHY, AACT O0Yy4YaroleMycsl YHUKaJIbHBIE
MeTanpeaMeTHble KOMIIETEHIIMH, KOTOpble OyIyT ToJie3Hbl B cdepe MNPOEeKTHPOBaHMUS,
MOJENUPOBaHUs OOBEKTOB U MPOLIECCOB, pa3pabOTKU MPUIIOKEHUH U JIp.

[Iporpamma naét HEOOXOIWMBIE KOMIIETEHIIMA [UISl JallbHEUIIEro yriayOiaeHHOTO
OCBOEHMS IN3aiTHEPCKUX HABBIKOB U METOJIUK NPOEKTHUpOBaHMs. OCHOBHBIMU HANPABICHUSIMH B
M3YYEHUHU TEXHOJIOTUI BUPTYAJIIbHOW M JOMOJIHEHHON PEATIbHOCTH, ¢ KOTOPBIMHM MO3HAKOMSTCS
oOyuarolyecss B paMKax MOJYJsI, CTaHYT HauyalibHbIE 3HAHUA O Pa3pabOTKE MPHIIOKEHUN ISt
pPa3IMYHBIX  YCTPOWCTB, OCHOBBI KOMIIBIOTEPHOTO  3peHHs, ©0a3oBble moHATUS 3D-
MOJEITMPOBAHUS.

Uepes 3HAKOMCTBO C TEXHOJOTHUSAMHU CO3JaHMSI COOCTBEHHBIX YCTPOWCTB U pa3pabOTKu
NPUIOKEHUH  OyAyT pa3BUBATbCA  HUCCIENOBATEIbCKUE, HWHXKEHEPHbIE U  MPOCKTHBIC
KOMITETEHIUH.

OcBoeHME 3TUX TEXHOJOTUH TOJpa3syMeBaeT MOJyueHue psiia 0a30BbIX KOMIIETEHIIMIHA,
BJIaJIEHHE KOTOPBIMU KPUTHUECKH HEOOXOIMMO JH000MY CHEHUANIUCTy Ha KOHKYPEHTHOM PhIHKE
tpyna B STEAM-npodeccusix.

Hean nporpammbl: popMupoBaHue yHUKaNbHBIX Hard- u Soft-komnerenuuii mo padore

¢ VR/AR-TexHO0JIOTHsIMH uepe3 UCTIOIb30BaAHUE KeHC-TEXHOIOT M.



3axayu MporpaMmel:
Obyuarowue:

- OOBSICHUTH 0a30Bble TMOHATHS CcQepbl pPa3pabOTKH MPHIOKEHWHA BUPTYAIbHOH W
JIOTIOJTHEHHOM PeabHOCTH: KIFOUYEBbIe 0COOCHHOCTH TEXHOJOTHA U UX Pa3JInYUs MEKIY
coboii, maHopamHoe (OTO M BHUACO, TPEKUHT peaTbHBIX OOBEKTOB, HHTEPEIicC,
MOJIMTOHAJIBHOE MOJICTTMPOBAHNE;

- copMHpOBaTh HABBIKM BBHIMIOJHEHHUS TEXHOJIOTUYECKOH IEMOYKH  pa3pabOTKH
MPUJIOKEHUH I MOOWJIBHBIX YCTPOWCTB W/WJIM TE€PCOHAIBHBIX KOMITBIOTEPOB C
MCTIOJIb30BAHNEM CIICIIHAIBHBIX ITPOTPAMMHBIX CpeI;

- cdopMupoBaTh 0a30BbI€ HABBIKKM PabOTHI B MporpamMmax uisd pa3paboTKU MPUIIOKEHUH C
BUPTYAJIbHOW U JOTIOJIHEHHOM PEaIbHOCTHIO;

- chopmupoBaTth 0a30Bble HaBBIKM pabOTBl B Mporpammax sl TPEXMEPHOIO
MOJISTUPOBAHUS;

- HAYYUTh WCIIOJNB30BaTh H aJalTHPOBATh TPEXMEPHBIE MOJENH, HaxXOAdIIuecs B
OTKPBITOM JIOCTYIIE, JUIs 3aja4 Keiica;

- cdopmupoBath 0a30BbIe HaBBIKA PabOTHI B MporpaMMax Jjsi pa3paboTKu rpaduyuecKux
UHTEPPEICOoB;

- IPHUBUTH HABBIKU MPOEKTHOW AEATEIBHOCTH, B TOM YHUCIIE MCIIOJIb30BaHUE MHCTPYMEHTOB

IIAHUPOBAHUWA.

Pazsusarowue:

- Ha TPOTSHKEHMHM BeeX 3aHsaTuil  popmupoBath 4K-koMmmeTeHIMH  (KPUTHYECKOE
MBIIILJICHHE, KPEaTUBHOE MBIIIJICHHE, KOMMYHUKAIIHSI, KOOTIepaIlus);

- c1mocoOCTBOBATh PACHIMPEHUIO CIIOBAPHOTO 3araca;

- CIOCOOCTBOBaTh  PA3BUTUIO  MaMsITH, BHHUMAaHUS, TEXHHUYECKOTO  MBIILJICHUS,
M300peTaTenbHOCTH;

- crmocoOCTBOBAThH PA3BUTHIO aJITOPUTMUYECKOTO MBIIIICHUS;

- cmocoOcTBOBaTh POPMHUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSIM;

- cmoco0cTBOBaTh (POPMUPOBAHUIO YMEHHUS MPAKTUYECKOTO MPUMEHEHUS MOJyYEeHHBIX
3HAHUM;

- cdopmupoBath ymMeHUE POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTANBATh CBOC MHEHHE,

- cdopmMupoBaTh YMEHUE BBICTYIATh MyOIMYHO C JOKIAJaMU, IPE3CHTAUSIMH U T. T1.

Bocnumamenvhuie.

— BOCIIMTBIBATb aKKYPATHOCTb U JUCIHTUIIMHUPOBAHHOCTDH IIPH BBITIOJTHCHHUU pa60TBI;



- CmocoOCTBOBaTh  (POPMHPOBAHUIO  TOJIOKUTEIIBHOM  MOTHBAlMM K TPYHOBOM
JIeSTEIIbHOCTH,

- cmoco06cTBOBaTH (POPMUPOBAHUIO OTIBITA COBMECTHOTO M MHAMBHAYAJILHOTO TBOPYECTBA
IIPpH BBIIIOJITHCHUU KOMaHAHBIX 3aI[aHI/If/'I;

- BOCHHUTBIBaTh TPYAOIIOOUE, YBAKEHUE K TPYLY;

- (opMUpOBaTH YYBCTBO KOJUICKTHBU3MA U B3aHMOIIOMOIIIH;

— BOCIIMTBIBATH YYBCTBO ITaTPUOTU3MA, I'PAKAAHCTBCHHOCTHU, OPAOCTHU 3a AOCTUKCHUA

oteuecTBeHHON U T-0Tpacnu.

I[Iporno3upyemsle pe3yabTaThbl U CIIOCOOBI MX IPOBEPKH
JInyHOCTHBIE pPe3yIbTaThI:
- KpUTHYECKOE OTHOUIEHHE K MH(OpMalLUU 1 N30UpaTeIbHOCTh €€ BOCIPUSATHS;
- OCMBICIIEHHE MOTHUBOB CBOMX JCHCTBUI ITPH BBIIIOJIHEHUH 3aJaHH;
- pa3BUTHE JTIOO003HATEIBLHOCTH, COOOPA3UTENBHOCTH MPHU BBIOJHEHUU Pa3HOOOpa3HBIX
3aJlaHui POOJIEMHOTO U IBPUCTUYECKOTO XapaKTepa;
- pa3BUTME  BHUMATEIbHOCTH,  HACTOMYMBOCTH,  LEJICYCTPEMJICHHOCTH,  yYMEHHSA
IIPE0I0JIEBATh TPYAHOCTH;
- Ppa3BUTHE CAMOCTOATENIIBHOCTH  CY)KIEHUH, HE3aBHCUMOCTM M HECTaHJAapTHOCTU
MBIILUICHUS;
-~ OCBOEHHE COLIMAIBHBIX HOPM, IIPABUJI TOBEIEHHUSI, posiel U (OpM COLMaIbHON )KU3HU B
rpymmnax u cooOlIecTBax;
- (opMupoBaHHME KOMMYHMKATUBHON KOMIETEHTHOCTH B OOILEHHM U COTPYIHUYECTBE C
JIPYrUMH 00Yy4arOLIMMHUCH.
MeranpeamMeTHbie pe3yJbTaThI:

PeZV]Z}lI’I’ZMSHble YHUBEPCAJlbHblE VU€6Hbl€ oeticmeus.

- YMEHHE NMPUHUMATh U COXPAHATh YU4EOHYIO 3a/1auy;

- YMEHHE [JIaHUPOBATh MOCIEI0BATEIBHOCTD 1IAr0B AITOPUTMA IS TOCTUKEHHUSI LIEIH;

- YMEHHE CTaBHTH LIeJIb (CO3[aHIe TBOPUECKOI pabOThl), INIAHUPOBAThH JOCTIXKEHHUE ITOU
LEeIH;

- YMEHHE OCYILECTBIISITh UTOTOBBIN M MOIIArOBbII KOHTPOJb MO PE3YIIbTATY;

- CcrmocoOHOCTH aJIeKBaTHO BOCIIPUHUMATH OLIEHKY HACTaBHUKA U IPYTUX 00YUJaIOIINXCS;

- YMEHHE pa3Iuyvarh Coco0 U pe3ynbTar ACHCTBUS;

- YMEHHE BHOCUTH KOPPEKTHUBHI B ACHCTBUS B CIy4ae PacX0KJACHUS pe3ysIbTaTa PEIIeHUs
3a/1lau Ha OCHOBE €€ OLIEHKH U y4eTa XapaKTepa CIEIaHHbIX OIIHO0K;

= YMCHHUC B COTPYAHUUICCTBC CTABUTH HOBBIC y‘-IC6HBIC 3aaa4u,



CIOCOOHOCTh MPOSBIATH MO3HABATEIBHYIO HHUIIMATHBY B Y4€OHOM COTPYIHUYECTBE;
yYMEHHE OCBaMBaTh CIIOCOOBI pemIeHus! MpoOJieM TBOPUYECKOTO XapakTepa B KHU3HEHHBIX
CUTYaLUsX;

YMEHHME OLICHMBATh IIOJYYAIOIIUNUCSI TBOPYECKUH NIPOAYKT M COOTHOCUTH €ro ¢
M3HAYaJIbHBIM 3aMBbICJIOM, BBINOJIHATH 110 HEOOXOJMMOCTU KOPPEKLUHU JINOO IPOIYKTa,

00 3aMBICIA.

Ilosznasamenvuvie yHusepcaibhble Y4eOHble OeUcmasusl.

YMEHHUE OCYIIECTBJIATH TMOWCK WHPOPMAIWK B HHIMBUAYATbHBIX HH(OPMAITMOHHBIX
apxuBax oOydaromierocs, WH(QpOpPMAIMOHHOW cpene 00pa30BATEIBHOTO YUPEKIACHHUS,
(enepanbHbIX XpaHUIUIAX HHPOPMAIITMOHHBIX 00pa30BaTENIbHbBIX PECYPCOB;

YMEHHUE HCIIOIB30BaTh CPEACTBAa WHPOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH
IUTSL peIIeHNsI KOMMYHUKATHBHBIX, TIO3HABATEILHBIX M TBOPUYECKHX 3a/1a4;

YMEHUE OPUEHTHPOBATHCS B PA3HOOOpa3nH CIIOCOOOB pelIeHUs 3a/1ay,

YMEHHE OCYIIECTBIIATh aHAIW3 OOBEKTOB C BBIICJICHHEM CYIIECTBEHHBIX H
HECYIIECTBEHHBIX MTPU3HAKOB;

YMEHHE POBOJAUTH CPaBHEHHE, KIIACCU(PHUKAIUIO 10 3aJaHHBIM KPUTEPHSIM;

YMEHHE CTPOUTHh JIOTHYECKHE pacCyKIeHUs B (opme CBA3M MPOCTBIX CYXKICHUH 00
00BEKTE;

YMEHHE YCTaHABIMBATh aHAJIOTHH, IPUYNHHO-CIICJICTBEHHbBIE CBSI3U;

YMEHHE MOJIEIUPOBaTh, MpeoOpa3oBeIBaTh OOBEKT W3 YYBCTBEHHOH (DOpPMBI B MO/JIEINb,
I7I€  BbIJCNCHBl  CYIIECTBEHHBIE  XapaKTePUCTHUKU 0OOBbekTa  (MPOCTPAaHCTBEHHO-
rpaduueckas Wi 3HaKOBO-CUMBOJIMYECKAs );

YMEHHE CHUHTE3UPOBaTh, COCTABIATH IIEJIOE M3 YACTE, B TOM YHCIIE CaMOCTOSITEJIBHO

A0CTpauBaTh C BOCIIOJIHCHUECM HCAOCTAOIINX KOMIIOHCHTOB.

KOMMVHMKCIWZMSHZ)ZG YHUBEPCAJlIbHblE VU€6Hbl€ oeticmeus.

YMCHHC apTYMCHTUPOBATL CBOKO TOYKY 3PCHUS HA BLI60p OCHOBAHUI U KpUTCPUCB IIpU
BBIJACJIICHUHU ITPU3HAKOB, CPABHCHHUH U KJ'IaCCI/I(bI/IKaI_II/II/I 06I>eKTOB;

YMCHHC BbICITYIIMBATH CO6€C€,Z[HI/IK3 H BECTH AHUAJIOT,

CIIOCOOHOCTH IMPU3HABATb BO3MOKHOCTH CYHICCTBOBAHHA PA3JIMYHBIX TOYCK 3pPCHUA U
IIpaBO KaKA0TO UMETH CBOIO;

YMCHHUC IIJIAHUPOBATH yqe6H0e COTPYAHHUYECTBO € HACTaBHUKOM HW JOPYIruMHU
O6y‘{aIOH_II/IMI/IC$IZ OMpCACIIATh LICIIN, q)YHKI_II/II/I Y4aCTHUKOB, CITOCOOBI B3aHMOHeﬁCTBHH;

YMCHHEC OCYHICCTBIIATH IIOCTAHOBKY BOIMPOCOB: MHUIIUATUBHOC COTPYAHUYCCTBO B ITIOUCKE

u cbope uHpopmaruy;



- yMEHHE pa3pemarb KOHQUIMKTBHI: BBIABICHHE, HUACHTU(UKAIUS NPOOJIEMBbI, TOUCK H
OIIEHKA AJbTEPHATHBHBIX CIOCOOOB pa3peuieHus KOH(IIMKTA, IPUHITHE PEHICHUS U €ro
peanu3anus;

- yMEHHE C JIOCTaTOYHOH MOJHOTOW M TOYHOCTHIO BBIPA’KaTh CBOM MBICIA B COOTBETCTBUH
C 33/1a4aMU ¥ YCIOBHSIMH KOMMYHHKAIIUH;

- BJIaJICHUE MOHOJIOTMUECKOH U JUAIOTUYECKOMN (hopMaMU peyH.

IIpenmeTHblIe pe3yabTaThI
B pe3ynbraTe ocBoeHuUs: IporpaMMbl 00ydaroluecs JOHKHbI
3HAMY:
- KJIIOYeBbIE€ 0COOEHHOCTH TEXHOJIOTUN BUPTYaJIbHOM M JJOTIOJIHEHHOH pealbHOCTH;
- MPUHUUIBI PAOOTHI MPUIIOKEHUH ¢ BUPTYaJIbHOM U TONOJHEHHON pEealbHOCTHIO;
- TIepevyeHb COBPEMEHHBIX YCTPOMCTB, HCIOJIb3YEMBIX JIIsl pa0OThI C TEXHOJOTUSIMU, U UX
MpeHa3HauEHHE;
-~ OCHOBHOM (D)YHKIIMOHAJ MMPOTPaMM ISl TPEXMEPHOTO MOJETUPOBAHMS;
- TPUHIMUIBI U CIMOCOOBI pa3pabOTKHA MPHIOKEHUH C BUPTYAIbHOW W JOMOJTHEHHOM
PEanbHOCTEIO;
- OCHOBHOM (YHKUMOHAd MPOTPaMMHBIX cpen Ui  pa3pabOTKU  MPHIIOKEHUH ¢
BUPTYaJbHOU U TOTOJHEHHOW pPEealbHOCTHIO;

- 0COOEHHOCTH pa3pabOTKu rpaduueckux HHTEPHEHCOB.

- HACTpaWBaTh U 3aITyCKATh IIJIEM BUPTYaTbHOU PEaTbHOCTH;

- yCTaHaBJIMBATh U TECTUPOBATH NPHIOKCHHUS BUPTYaIbHON PEaIbHOCTH;

- CaMOCTOSITENTbHO COOMPATh OUKH BHPTYAIbHOU PEaTbHOCTH;

- (opMynupoBaTh 33124y Ha IPOSKTUPOBAHUE MCXO/S U3 BBISIBIICHHOMN MPOOIEMBI;

- yMeTh M0JIb30BaThCS PA3IMYHBIME METOJAMH TCHEPAIHU UJICH;

- BBINOJIHATH IPUMHUTHBHBIC OTIEPAIIMH B IPOrPaMMax ISl TPEXMEPHOTO MO/ICITHPOBAHUSL;

- BBINOJHATH TPUMHUTHBHBIC OIEpallidl B TMPOTPaMMHBIX Cpelax i  pa3paboTKu
NPUIIOKEHHUI C BUPTYAIbHON U JIOTIOJHEHHON PeabHOCTHIO;

- KOMIWIMPOBATh MNPHIOKCHHE Ui MOOHJIBHBIX YCTPOMCTB WM  MEPCOHATBHBIX
KOMITHIOTEPOB M Pa3MelIaTh €ro JJisi CKAYMBaHUs MOJIb30BATEIISIMH;

- paspabarsiBath rpaduueckuii unrepdeiic (UX/UI);

- paspabarbiBaTh BCe HEOOXOIMMbIe TpadUuecKue W BHICOMATEPUAIBI ATl IPE3CHTAIIUH
MPOEKTA;

— HOpCACTaBJIATH CBOH IMPOCKT.



6nademy;
- OCHOBHOW TEPMHHOJIOTHEH B 00JACTH TEXHOJOTMH BHUPTYAIbHON M JOMOJHEHHOM
peallbHOCTH;
- 0a30BBIMHU HaBBIKAMH TPEXMEPHOI'O MOJIEIMPOBAHMUS;
- 0a30BbIMM HAaBbIKAMU Pa3paldOTKH MPUJIOKEHUN C BUPTYaJbHOM M JOIOJIHEHHOU
PEaIbHOCTBIO;
- 3HAaHUSAMU 0O MPUHIMIAM pabOThl U OCOOEHHOCTSM YCTPOWCTB BHUPTYalbHOW U

JIOTIOJTHEHHOM PEabHOCTH.

®opmMblI N0/IBEJeHUS UTOTOB pean3annu 001meodpa3oBaTe/bLHOMH NPOrpaMMbl
[loaBeneHne UTOroB peaau3yercs B paMKax 3allluThl pe3yinbTaToB BeinoaHeHus Keiica 1 u

Ketica 2.

@D opMBbI IEMOHCTPALMH Pe3yIbTATOB 00y4YEeHHU S
[IpencraBienue pe3ynbTaToB 00pa30BaTeNbHOM A€ATEILHOCTH MPOUICT B (popMe MyOIuuHON
IIPE3EHTAllMM PEIICHUN KEHCOB KOMAaHIAMM M IOCIEAYIOIIUX OTBETOB BBICTYNAIONIMX Ha

BOITPOCHI HACTABHUKA U JPYIUX KOMaH/I.

@D opMbl IMATHOCTUKHU Pe3yJIbTATOB 00y4eHU st

Becena, TECTUPOBAHUEC, OIIPOC.

Coaep:xkaHue MporpaMMsl Kypca

[IporpamMma npeznosnaraeT NOCTENEHHOE paCIIUPEHUE 3HAHUM U UX yriIyOJieHue, a TaKkkKe
npuoOpeTeHue yMEeHH B O00JIacTH TNPOEKTHUPOBAHMS, KOHCTPYMPOBAHUS U HM3TOTOBIICHUS
TBOPUYECKOTO MPOIYKTA.

B ocHoBe 00pa3zoBaTeNnbHOTO Mpoliecca JEKUT MPOeKTHhIM noaxod. OcHoBHas ¢opma
MOJaYul TEOPUU — MHTEPAKTUBHBIE JICKIIMU M TOIIAroBble MacTep-Kiacchl B rpynmnax ao 10-15
yenoBek. [IpakTuueckue 3aAaHus TUIAHUPYETCS BBIMOIHIATh KaK UHIUBUAYAIBHO U B Mapax, Tak
Y B MaJBIX Tpynmnax. 3aHsATHUS IPOBOJATCS B BUAE Oecel, CEMUHAPOB, JICKIHA: ISl HArJISTHOCTH
MOJaBaeMOTr0 MaTepHalia HCIONb3YeTCs  Pa3JHuYHbI  MYIbTUMEOUIHBIA MaTepual —

npe3ceHTalu, BUACOPOJIINKU, IPUIIOKCHHUSA IIP.



TemaTn4eckoe INIAHUPOBAaHHUE

No Bcero
n/n Pa3nenbl mnporpamMmel yueOHOro Kypca 4acoB
Oo6pa3oBaresibHAs1 4ACTh

1| Keiic 1.
IIpoexTupyem ugeannnoe VR-ycrpoiicTrBo
1.1| 3nakomctBo. Texnuka OGezomacHoctu. BBomHoe 3ansarue («Co3zmaaii 1
MUPBI»)

1.2 | 3nakoMcTBO ¢ VR-TEXHOJIOTHSIMHU Ha MHTEPAKTUBHOHN BBOJIHOM JICKIHH 1
TectupoBanue  yCTpOWCTBa,  YCTAHOBKAa  MPWIOXKEHWH,  aHAIMU3 1
MIPUHIIATIOB PA0OTHI, BHISIBJICHHE KITFOYEBBIX XapaKTEPUCTHK
BoisiBnenue mnpuHUMIIOB paboOThl IIjleMa BUPTYaJIbHON peanbHOCTH, 2
MOWCK, aHAU3 M CTPYKTypHpoBaHHe HHbopmamuu o aApyrux VR-
YCTpOMCTBaX
Boibop Marepuana ¥ KOHCTPYKIUHM ISl COOCTBEHHOI TapHUTYPBHI, 1
MOATOTOBKA K COOpKE yCTpoicTBa
COopka coOCTBEHHOW TapHUTYpPHI, BBIPE3aHUE HEOOXOAMMBIX ACTaJICH, 2
TECTHUpPOBaHUE, T0pOOOTKA
PaGota ¢ kapToil MoOJIb30BATEILCKOTO OIMbBITA: BBISBIECHUE MPOOIEM, C 1
KOTOPBIMH MOXKHO CTOJKHYThCS IpH ucnoiib3oBanuu VR. dokycrupoBka
Ha OJHOU U3 HUX
Ieneparus unpeit ans perieHust STUX npobdieM. OnucaHne HECKOIbKHX 1
UJeH, dKCIpecc-3cKu3bl. MUHU-TIpE3eHTAIlUN U U BHIOOD JIydlINX B
popaboTKy
N3yyeHne TOHATHS «IIEPCHEKTUBA», OKPYKHOCTU B TNEPCIIEKTHUBE, 1

IOTPUXOBKH, CBETOTCHH, majarolieil TeHU




N3ydeHne cBeTOTEHHM W TAJal0med TeHH Ha npuMepe Quryp.
[TocTpoenune OBICTPOTO 3cCKHM3a (GUTYphl B TIEPCIEKTHBE, Tepeaada
00BEMa C MOMOIIBI0 KapaHaama. TexXHrKa pUCcOBaHUS MapKepaMu

OcBoenune HaBbIKOB paboThl B [1O 1t TpEXMEPHOTO MPOEKTUPOBAHUS
(ua BeIOOp — Rhinoceros 3D, Autodesk Fusion 360)

3D-MopenupoBaHue pa3padbaThIBAEMOT0 YCTPOUCTBA

dotopeanuctnynas Busyanmzamms 3D-monenmu.  Penmep  (KeyShot,
Autodesk Vred)

[ToaroToBka rpaduueckux MaTepuaioB I TIPE3CHTAMHA TPOEKTa
(boto, Buaeo, wuHborpaduka). OcBoeHHE HABBHIKOB  BEPCTKU
MIPE3CHTAIIH

[IpencraBnenune TpoeKTOB nepea ApyruMu oOydaromumucs. [lyommunas
Ipe3CcHTaluA U 3aluTa IIPOCKTOB

Keiic 2. PazpadarsiBaem VR/AR-npuioxeHus

TectupoBanue  cymiecTByommx  AR-mpuiokeHuil,  ompeneicHue
MPUHIUTIOB Pa0OTHI TEXHOJOTHH

BrisiBiienne mpoOieMHON CHUTyalliH, B KOTOpoi momorio 0e1 VR/AR-
MIPUIIOKEHHE, UCIIOJIB3YS METO Il JM3aiH -MBIILICHHSI

AHanu3 M OIEHKa CYIIECTBYIOUIMX peuieHuil npobiemsl. ['enepanus
coOcTBeHHBIX uael. PazpaboTka crieHapus IpUI0KeHUs

PazpaboTka clieHapusi TNPHIIOKEHUS: MeEXaHWKa B3aWMOJICHCTBHUS,
(GyHKIMOHAT, MPUMEPHBII BUA nHTepdetica

MuHM-TIpe3eHTalK e U UX 10paboTKa Mo 0OpaTHOM CBSA3U

[TocnenoBatenbHOE  HM3YYeHHME BO3MOXHOCTEH cpelpl  pa3paboTKu
VR/AR-npunoxenuii

Pa3paboTtka VR/AR-mpuioxeHust B COOTBETCTBHH CO CLICHApUEM




JlopaGoTKa IpUIIOKEHUS, YUUTHIBAsi OOpAaTHYIO CBSI3b TOJIb30BATEIs 1

BrrsBiienue kimoueBsix TpeboBanuii k pazpadborke GUI — rpadpuueckux 1
uHTEpECOB NIPUIOKEHUI

PazpaboTka naTepdeiica npuinokeHnus — Iu3aifHa U CTPYKTYPBI 1
[MoaroroBka rpaguyYecKuXx MATEpUATIOB ISl TPE3CHTAI[MH TPOEKTa 1
(boto, Buaeo, wuHborpaduka). OcBoeHHE HABBIKOB  BEPCTKHU
Mpe3eHTAIUH

[IpencraBnenune NpoeKkTOB nepea ApyrumMu oOydaromumucs. [lyonnunas 1

Ipe3CHTaluA U 3aluTa IIPOCKTOB

Bcero uacosn 34

Conep:xxaHue TeM NPOrpaMMbl
Keiic 1. IIpoexTupyem uaeanbHoe VR-ycTpoiicTBO

B pamkax mepsoro keiica (12 4) oOydaroiiuecs HCCIEIYIOT CYIIECTBYIOIIHE MOICIH
YCTPOWCTB BHPTYAJILHOW PEATbHOCTH, BBISBISIFOT KITFOUEBBIC MApaMETPhl, a 3aTEM BBIOTHSIOT
MPOEKTHYIO 33/1a4y — KOHCTPYHPYIOT coOcTBeHHOE VR-ycTporicTBo. O0yuaronuecs UCCIeayroT
VR-xoHTpOJUIephl U 0000IIAI0T BO3MOXHBIC MPUHIIMITEI YIPABICHHUS CUCTEMaMU BUPTYaJIbHOU
peanbHOCTH. CpaBHUBAIOT pa3IUYHBIC THUIBI YIPABICHHUS M JEJIAIOT BBIBOABI O TOM, YTO
HE00X0MMO I «0OMaHa» MO3Tra U MOTPYKEHHS B IPYrOd MHUP.

OOyuaromuecsi CMOTYT COOpaTh COOCTBEHHYIO MOJETh VR-rapHUTYpBI: CIPOCKTHPOBATH,
CMOJICIIUPOBaTh, BbIpE3aTh/pacrieyarath Ha 3D-NpuUHTEpPEe HYKHBIC OJJIEMEHTBI, a 3aTeM
MPOTECTUPOBATH CAMOCTOSITEIBHO pa3pabOTaHHOE YCTPOMCTBO.

Keiic 2. Pa3padarsiBaem VR/AR-npuioxeHus

[Tocne ¢dopmMuUpoBaHUsS OCHOBHBIX TOHSTHH BHPTYAJIbHOM pPEAJILHOCTH, TOJIYYCHUS
HaBBIKOB paboTel ¢ VR-000pynoBanueM B mepBoM kedice (12 9), oOywaromuecs mepexoasr K
PacCMOTPEHHIO MOHSITHI JONOJHEHHOW M CMEIIAHHON pPEaJIbHOCTH, Pa3OMparOT MX OCHOBHBIC
oTnuuns OoT BUpTyanbHOH. Co3maror cobctBeHHoe AR-mpunokenuwe (augmented reality —
JIOTIOJTHEHHAST PEabHOCTh), OTpadaThiBas HaBBIKM PAa0OTBI ¢ HEOOXOIAMMBIM B JalibHEHIIIEM
MIPOrPaMMHBIM 00€CTICUeHIEM, HABBIKU JIN3alH-TIPOCKTUPOBAHUS M U3 H-aHATUTHKH.
OOyuaroriuecs: HaydaTcsl padoTaTh C KPYIMHEHITUMH PETIO3UTOPHSIMHU OECIUIATHBIX TPEXMEPHBIX
MoJelnel, CMOTYT MHHUMAJILHO a/IallTUPOBATh MOJETH, UMEIOIIUECS B CBOOOTHOM JOCTYIIE, MO
CBOM HYXJIbl. HaumHaeTcs 3HAKOMCTBO CO CTPYKTypoil wuHTepdeiica mporpammbel st 3D-
MojienupoBanus (1o ycMoTpeHHto HactaBHuka — 3ds Max, Blender 3D, Maya), ocCHOBHBIMHU
KOMaH1aMH. BBOJSITCS IOHATHS «IIOJMTOHAIBHOCTEY U «TEKCTYPay.



Kaaposble yci10Bus peajin3aliuu NporpaMmbl

TpebGoBaHwMsI K KaAPOBBIM pecypcam:

® YKOMIUICKTOBAaHHOCTh  00pa30BaTENBHOTO  YUPEKACHUS  IEAarOrHYECKUMH,
PYKOBOJSIIIUMH U UHBIMU PaOOTHUKAMU;

® YPOBCHb KBaJII/I(i)I/IKaHI/II/I NneaAaroruuyCCKux, PyYKOBOAAIIUX KW HHBIX pa60THI/IKOB
00pa30BaTEIILHOTO YUPEXKICHUS;

® HCIPCPBIBHOCTH HpO(i)eCCI/IOHaJ'II)HOFO Pa3sBUTHA IEAATOTHUCCKUX U PYKOBOOAIINX
pabOTHHKOB  00pa30BaTENBHOTO  YUPEXKICHUS, PEATU3YIOIIETO  OCHOBHYIO

00pa30BaTENIbHYIO IPOTpPaMMYy.

Kowmmerentumn MeIarorIecKoro paboTHUKa, peau3yroLero OCHOBHYIO

00pa3zoBaTeNbHYIO MPOTPAMMY:

e oOecnevnBaTh YCIOBHUS JUIS YCIICNTHOM MEATEIbHOCTH, TIO3UTHBHOW MOTHBAIIHH, &
TaK)Ke CAMOMOTHBUPOBAHUS 00yUJaIOIIIXCS

® OCYIIECTBIATh CaMOCTOSITEIBHBIM MOUCK M aHAIN3 WHPOPMALUU C TTOMOIIBIO
COBPEMEHHBIX HH(POPMAITMOHHO-TTOUCKOBBIX TEXHOJIOTHH;

® BIIAJICHUE HHCTPYMEHTAMH MTPOEKTHOU JESTEIHHOCTH;

® YMCHHE OpraHM30BbIBaTh H CONPOBOXAATh Yy4EOHO-HMCCIICAOBATEIBCKYIO H
IPOEKTHYIO IESITEILHOCTh O0yJarOIUXCs;

® YMCHHE HHTEPIPETUPOBATH PE3YIbTATHI JOCTIKEHHH 00yJarOIIIXCS;

e (0a30BbIC HABBIKK PA0OTHI B IpOTpaMMax Jisi TPEXMEPHOTO MoaerpoBanus (3ds
Max, Blender 3D, Maya u ap.);

® (0a30BbIC HABBIKK PA0OTHI B IPOTPAMMHBIX CpeliaX Mo pa3padoTKe MPUIIOKEHUI ¢

BUPTYaJIbHOU U nonosHeHHOU peanbHocThio (Unity3D, Unreal Engine u ap.).



MaTepHaJILHO-TeXHI/I‘leCKI/Ie yYciaoBusd peaaqu3alvum nporpamMmmal

AnnapaTHoe M TeXHH4YecKoe o0ecreyeHune:

PaGouee mecTo oOyuaromierocs:

HOYTOYK: TIPOU3BOIUTEILHOCTh Tiporieccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): uwe menee 2000 emuuui; 00BEM
omepatuBHOM namsaTu: He MeHee 4 ['0; o6bpeM HakomuTenss SSD/eMMC: He meHee
128 TI'G (Mo COOTBETCTBYIOIIMH IO XapaKTEPHCTUKAM IEPCOHATBHBIN
KOMITHIOTEP C MOHUTOPOM, KIIABUATYPOU U KOJIOHKAMH );

MBIIIIb.

Pabouee mecTo HacTaBHUKA:

Hoytoyk: mporeccop Intel Core i5-4590/AMD FX 8350 — awnajoruuHast wim
Oosee HOBast Mojenb, rpaduuecknii mporeccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — anamormynas wid OoJjiee HOBas MOJENIb, 00BEM
orepaTuBHOW mamsTu: He MeHee 4 I'0, Buaeossixon HDMI 1.4, DisplayPort 1.2
wi Oojiee HOBas MOJIETh (WM COOTBETCTBYIOIIMK IO XapaKTePUCTHKAM
MepPCOHAIBHBINA KOMIIBIOTEP C MOHUTOPOM, KJIIABHATYpPOil U KOJIOHKaMH);

nuieM BupTyanbHo# peanbHoctd HTC Vive unmu Vive Pro Full Kit — 1 mT.;
JUYHbIE MOOWJIbHBIE  YCTPOMCTBAa OOYYarOIIMXCS W/MJIM  HAacTaBHHKA C
omneparnoHHoi cuctemoit Android;

PEe3eHTALIMOHHOE 000PYI0OBAaHUE C BOSMOXHOCTBIO MOJIKIIOYEHHS K KOMITBIOTEPY
— 1 KOMIIIEKT;

(baumuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas JOCKa, COOTBETCTBYIOUINIT HAOOp
NMCbMEHHBIX MPUHAIEKHOCTEH — | mT.;

ennHas cetb Wi-Fi.

IIporpammHoe odecnieueHue:

oducHoe mporpamMmMHOe 00eCIIeYEeHHE;

nporpaMMHoe obecrieyeHue i TpexMepHoro mojaenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

nporpaMMHas  cpera g pa3pabOoTKU  MPUIIOKEHHH ¢  BHUPTYaJbHOM U
nomnoiaHeHHo# peanbHOCTRIO (Unity 3D/Unreal Engine);

rpaduuecKuil peakTop Ha BHIOOP HACTABHUKA.


http://www.cpubenchmark.net/)

Pacxoanbie MaTepuaJjbl:

Oymara A4 st pucoBaHUs U pacniedaTku — MUHUMYM | ymakoska 200 nucToB;
Oymara A3 ais pucoBaHMS — MUHUMYM I10 3 JICTa Ha OJHOTO 00Yy4aroierocs;
Ha0OP MPOCTHIX KapaHAaIel — MO KOJIWYECTBY 00yUJarOInUXCs;

Ha0Op YEPHBIX MIAPUKOBBIX PYUYEK — I10 KOJMYECTBY 00YUAIOIIUXCS;

kneii [IBA — 2 mr.;

KJIeH-KapaHJ1all — 10 KOJIMYECTBY 00yJarOIINXCS;

CKOTY MPO3pavyHbI/MATOBBIA — 2 HIT.;

CKOTY JIBYCTOPOHHUH — 2 IIT.;

KapToH/ToppokapToH Ajsi MakeTupoBaHus — 1200*800 Mm, 1o 0THOMY JTUCTY Ha IBYX
00y4JaroIIMXCs;

HO MaKETHBIM — IO KOJINYECTBY 00yJarOIMINXCS;

JIE3BHS JJII HOKA CMEHHBIE 18 MM — 2 mIT.;

HOKHHUIIBI — IO KOJIMYECTBY 00YJarOIMINXCS;

KOBPHK Il PE3KU KapTOHA — MO KOJMUYECTBY 00y4aroIIUXCsl;

JUH3BI 25 MM WK 34 MM — KOMIUIEKT, 110 KOJIMYECTBY O0yUJarOIINXCS,;

nJonoJHuTeapHO — PLA-mmactuk 1,75 REC HeCKOJIbKUX I[BETOB.
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