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IHosicHuTeIbHAS 3anIMCKA

BupryaneHass W [OTONHEHHass pPEaTbHOCTH — OCOOBIE TEXHOJOTHYECKUE
HalpaBJIEHUs, TECHO CBSA3aHHBIE C JAPYIMMU. OTH TEXHOJOIMH BKJIIOYEHBI B CIIMCOK
KJIFOYEBBIX M OKa3bIBAIOT CYILIECTBEHHOE BIMSHUE HA pa3BUTHE PhIHKOB. [IpakTuuecku miis
KaX/I0i MEepPCIEeKTUBHOM MO3UIMK OyIyIero KpaiHe mojie3Hsl OyayT 3HaHUS U3 00JacTu
33-MOeNIMpOBaHUsl, OCHOB IIPOIrPaMMHUPOBAHHUS, KOMIIBIOTEPHOI'O 3pEHUS U T. II.

CorjnacHo MHOTOYHCICHHBIM HccienoBanusM, VR/AR-pbIHOK pa3BUBaeTcs 110
9KCHOHEHTE —COOTBETCTBEHHO, EMY HEOOXOAMMBbl KOMIIETEHTHbIE CIIELIUATIMCTHI.

B xone mpakTHuecKuX 3aHATUH MO HpOrpaMMe BBOJHOIO MOAYJA OOydaromuecs
IIO3HAKOMATCS C BUPTYAJIBHOMW, TONOJHEHHONM M CMEUIAHHOW PEaJbHOCTAMH, IOMMYT HX
OCOOEHHOCTH U BO3MOXKHOCTH, BBISBST BO3MOXHBIE CIOCOOBI TNPUMEHEHHS, a TaKkKe
onpenenaT HaumOolee HWHTEpECHbIE HalpaBieHHWsl s JajdbHEHIIero yriyoJeHwus,
napajjielibHO Pa3BHBas HaBBIKM JW3allH- MBILUICHUS, JW3aiiH-aHaIu3a U CIIOCOOHOCTb
C03/1aBaTh HOBOE M BOCTPEOOBaHHOE.

CuHeprus MeETOIOB M  TEXHOJOTMH JacT oOydaroleMycsi YHUKaJIbHBIE
MeTalpeIMETHbIE KOMIIETEHIMH, KOTOpble OyAyT MoJe3Hbl B chepe NpOeKTHPOBAHUS,
MOJIEJTUPOBaHUS OOBEKTOB U MPOLIECCOB, pa3pabOTKU MPUIIOKEHUH U JIp.

[IporpamMma naér HEOOXOAMMBIE KOMIIETEHLUUHU JUISl JalbHEWIIEro yriyoaéHHOTo
OCBOEHHUSl JM3aMHEPCKUX HABBIKOB M  METOJUK NpoeKTupoBaHusi. (OCHOBHBIMH
HAIpPAaBJICHUSIMU B M3YyYEHUU TEXHOJIOTUH BHUPTYaJbHOW M JOIOJHEHHOW pEalbHOCTH, C
KOTOPBIMU TO3HAKOMATCS 00ydaromuecs BpaMKaxX MOJYJs, CTaHYT HadallbHblEe 3HAHUS O
pa3paboTKe MPUIOKEHUH Ui Pa3IMYHBIX YCTPOMCTB, OCHOBBI KOMIIBIOTEPHOI'O 3PEHHS,
6a3oBble noHATus 3D- MoxenrpoBaHus.

Uepe3 3HAKOMCTBO C TEXHOJOTMSAMHU CO3JaHUS COOCTBEHHBIX YCTPOMCTB H
pa3paboTKu MpUIOKEHUN OyayT pa3BUBAaThCA MCCIEAOBATENbCKUE, WHKEHEPHbIE U
IIPOEKTHBIE KOMIIETEHIINH.

OcBoeHne HTHX TEXHOJOTHH TMoOApa3ymMeBaeT TOJydeHHe psjga 0a30BBIX
KOMIIETEHIIUH, BJIaJICHHE KOTOPHIMH KPUTHYECKH HEOOXOAMMO JTH0O00OMY CIEHUAINCTy Ha
KOHKYpPEHTHOM pbIHKe Tpyaa B STEAM-nipodeccusx.

Ieas mporpammel: ¢popmupoBanue yHukaidbHbIX Hard- m Soft- kommerenuumii mo
pabote ¢ VR/AR-TeXHONOTUSIMH Yepe3 UCTIONIb30BAHUE KEeHC- TEXHOJIOTHIA.

3agauu nporpaMmsbI:

Oo6yyarorue:



00BSACHUTH 0a30BBIC OHATUS CPEPHI Pa3pabOTKH MPUIIOKECHUH BUPTYaTbHON U JTOTTOJTHEHHOM
PeaTbHOCTH: KIIIOYEBBIE OCOOCHHOCTH TEXHOJIOTHH U MX Pa3IHuus MEXAy co00il, maHopaMHOe
¢oTO M BHIEO, TPEKUHT PEATbHBIX O00BEKTOB, MHTEP]EHC, MOIUTOHATLHOE MOJCITUPOBAHHE;

—  copmupoBaTh 0a30Bble HaBBIKM PA0OTHI B IIpOrpaMMax JUist pa3paboTKu
HPUIIOKEHNN CBUPTYaIbHOM U JJOMIOJHEHHOM peabHOCThIO;
— chopmupoBaTh 0a3oBble HABBIKM pabOTBl B IMporpammax Jjis
TPEXMEPHOIOMOIEIINPOBAHMS;
—  Hay4uTb MCIIOJIb30BaTh U alalTUPOBATh TPEXMEPHBIE MOJIENIN, HAXOASIIMECS B
OTKPBITOMJIOCTYIIE, JJIs 3a]1a4 Keica;
— copmupoBaTh 6a30BbIe HAaBBIKM pabOTHI B IpOrpaMMax uis pa3paboTKH
rpaduvecKuXuHTEPPENCcoB;
—  TIPUBUTH HABBIKU MPOCKTHOM JICATEIIEHOCTH, B TOM YHCJIE UCIIOJIb30BaHUE
MHCTPYMEHTOBIIJIAHUPOBAHUS.
PassuBaronme-.
— Ha TPOTSDKEHHMH BceX 3aHATHH QopmupoBats 4K-kommnereHmn
(KpUTHYECKOE MBIIIUICHUE, KPEATUBHOE MBIIIUICHUE, KOMMYHHKAIIHS,
Kooneparusi);
—  CcIocoOCTBOBATH PACHIMPEHHIO CIIOBAPHOTO 3aI1aca;
— CcImocoOCTBOBaTh  Pa3BUTHIO  MaMATH, BHUMAaHMSA, TEXHHYECKOTO
MBILUIEHHS, H300pETaTeNIbHOCTH;
—  cIocoOCTBOBATh PA3BUTHIO AITOPUTMUYECKOTO MBIIIJICHUS;
—  crnoco6cTBOBaTh (HPOPMUPOBAHHIO HHTEpECA K TEXHUUYECKUM 3HAHUSAM;
—  crnoco0cTBOBaTh POPMHUPOBAHUIO YMEHUS TPAKTUUECKOTO PUMEHEHUS
NOJIy4EeHHBIX 3HaHU;

—  chopmupoBaTh yMeHHE GOPMYIHUPOBATh, APT'YMEHTUPOBATh U OTCTaUBATh CBOE
MHEHHUE;

—  copmMupoBaTh yMEHHE BBICTYIIATh TyOJUYHO C JOKJIAIaMH,

NMpE3CHTAIUAMUA U T. n.BocruraTeabHEIE:.

—  BOCIHTHIBATH AKKYPATHOCTh U JUCIUTLTMHHPOBAHHOCTD TIPH BHIMIOJTHCHUH Pa0OTHI;
— cmocoOcTBOBaTh  (DOPMUPOBAHUIO  TIOJIOKHUTEIBHOW  MOTHBAIlUH K
TPYAOBOUAEATENHHOCTH;
—  cnocobcTBOBaThH OPMUPOBAHHUIO OIBITA COBMECTHOTO M WHAMBHUIYAILHOTO
TBOPUYECTBAIPH BBHITTOJHEHUU KOMAHIHBIX 3aaHHIA;
—  BOCIIUTHIBATH TPYJOJIIOOME, YBOKEHUE K TPYLY;

—  ¢dopMHPOBATh YYBCTBO KOJIJIEKTUBU3MA U B3aUMOIIOMOIIIH;



- BOCIIUTBHIBATL YYBCTBO MAaTPUOTHU3MA, I'PAKAAHCTBCHHOCTH, TOPAOCTHU 3a
JOCTHIKCHHUA

oTeyecTBeHHOM UT-oTpacam.

HJIaHpreMBIe pe3yJabTaThbl 0CBOCHUE KypCa

B pe3ynbTaTe ocBOEHMA NporpaMmbl 0bydatoLmMecs A0 KHbI
3HOMb'.

— KJII0YEBBIE OCOOEHHOCTH TEXHOJIOTHI BUPTYaJIbHOU U IONIOJHEHHON PEAIbHOCTH;

—  NOPUHIUIBI paOOTHI MPUIOKEHHUH ¢ BUPTYAIbHON U TOTIOJTHEHHOM peanbHOCTHIO;

— TMepedYeHb COBPEMEHHBIX YCTPOMCTB, UCHOIB3YyEMBIX Ui pabOTHI C

TEXHOJIOTHSIMH, MUX MIpeIHa3HAYCHHE,
— OCHOBHOW (pyHKIIMOHAJ IPOTpamMM JIJisl TPEXMEPHOTO MOJECIMPOBAHNUS;

— TMPUHIUIOBI U CIOCOOBI pa3pabOTKU MPUIOKEHUH C BUPTYaTbHOU H

HOHOHHCHHOﬁpeaHLHOCTBIO;

— OCHOBHOMW (pyHKLIMOHAJI MPOrPpaMMHBIX Cpel AJis pa3pabOTKU MPUIIOKEHUI

CBHpTyaHBHOﬁ u ,Z[OHOJ'IHGHHOﬁ PCaIbHOCTBIO,

— 0COOCHHOCTH pa3pabOTKH rpaduIecKux

uHTEpPEcoB.yMeTh:

— HacTpauBaTh U 3aIyCKaTh IIJIEM BUPTYAIbHON pealbHOCTH;

—  YCTaHaBJIMBATh U TECTHPOBATH MPUIOKEHHS BUPTYaTbHOU PEaTbHOCTH;

—  CaMOCTOSATEIHHO COOUpaTh OYKU BUPTYaAIbHOMN pealbHOCTH;

— ¢opMynupoBaTh 3aa4y Ha MPOSKTUPOBAHKE UCXO S U3 BBIABICHHOU MPOOIEMBI;
—  YMETbh NOJb30BaThCS PANTMUYHBIMU METOIAMH F€HEPAIUU UIEH;

—  BBIIIOJHATH IPUMUTUBHBIC OIICPAIMU B IIporpamMmax IJis TpéXMepHOFO
MOJCIIMPOBAHUA;

— BBIIOJHATH IPHMUTUBHBIC OIICpallid B IMPOrpaMMHBIX Cpeaax I

Pa3pabOTKUIIPUIIOKEHUH ¢ BUPTYaJIbHON U JOTIOJIHEHHOMN peabHOCThIO;

— KOMIIMJIMPOBATH TMPHUIIOKCHHUE I MOOMILHBIX yCTpOfICTB 5848
NMEPCOHAJIBHBIXKOMIIBKOTCPOB U pa3sMCIaTh €ro JJis1 CKa4YMBaHU A

NI0JTb30BATEISIMU;
— paspabarbiBath rpaduueckuii uarepdeiic (UX/UI);

- pa3pa6aTBIBaTB BCC HCO6XOI[I/IMLIC rpa(bnqecm/le U BUACOMATCPUAIIBI JJISA

MPE3CHTAIUUIIPOCKTA,

— HOpCACTaBJIATH

CBOU MPOEKT.BJIAIETh:



OCHOBHOH TEPMHMHOJIOTHEH B 00JacTH TEXHOJIOTUH BHUPTYaJbHOW H

JIOIIOJTHEHHON

peanbHoOCTH;

0a30BbIMU HaBBIKAMHU TPEXMEPHOTO MOJICIIMPOBAHMS;

0a30BbIMH HaBBIKAMH Pa3pabOTKH MPUIOKEHUN C BUPTYAJIbHOU H

,I[OHOJ'IHGHHOprGEUIBHOCTBIO;

3HAHUSAMH I10 MPUHIUIAM pabOThl U OCOOEHHOCTSAM YCTPOUCTB BUPTYaJIbHOM U

,I[OHOJ'IHGHHOI71 PEaJIbLHOCTH.

TemaTnyeckoe nsiaHMpoBaHue

Ne Pa3nesibl nporpamm yue0HOro Kypca Bcero yacos
.1
Paznen 1. [IpoekTupyem ugeannnoe VR-ycrpoiicTBo 12
1. 3nakomcTBO. TexHuka 6e3onacHocT. BBonHoe 3ansTue («Co3naBaii 2
MUpbI») BBeeHne B TEXHOJIOMY BUPTYaIbHON U IOTIOJTHEHHON
peaIbHOCTH
2. 3HakoMcTBO ¢ VR-TexHOJOrMsAMM Ha WHTEPAKTUBHOM BBOIHOM 2
nexkuuu TecTupoBaHUE YCTPOWCTBA, YCTAHOBKA MPUJIOKEHHUN, aHAIIN3
IPUHLUIIOB Pa0OThl, BBISBJICHUE KIKOUEBbIX XapAKTEPUCTUK
3. BblsiBiieHHe NpUHIMIIOB pa0OThl LUIeMa BUPTYaJbHOW PEaIbHOCTH, 1
MOKMCK, aHaJIU3 M CTPYKTypupoBaHHe HHpopmauuu o Japyrux VR-
YCTPOMCTBAX
4. Br160op marepuana 1 KOHCTPYKIIMHU JIJIsl COOCTBEHHOW FapHUTYPBHI, 2
MIOJITOTOBKA K COOpKe yCTpOHCTBa
o. COopka coOCTBEHHOW rapHUTYPBI, BEIpE3aHNEe HEOOXOIMMBIX JIeTalleH, 3
JU3aliH YCTPOHCTBA
6. TecTupoBanue u 10pabOTKa MPOTOTHUTIA 2
Paznen 2. PazpadaTsiBaem VR/AR-npuiioxkenust 22
7. BBoaHast MHTEpaKTHBHAS JIEKIIHSI IO TEXHOJIOTUSM JIOTIOJTHEHHOU U 1
CMELIaHHOH pealbHOCTH
8. TectupoBanue cymectByomux AR-npuiokeHuid, onpeaeneHue 1
MPUHITUIIOB PA0OTHI TEXHOJIOTHH
9. BrisiBnieHne npobiaeMHol cuTyalu, B KoTopoii nomorio 661 VR/AR- 1
MPHUIIOKESHHE, HCITOJIB3YSI METOIbI TU3AHH-MBIIUICHHS
10. AHanu3 U OIEHKa CYLIECTBYIOIIMX pelleHuil mpobiaemsl. ['eHepanms 1
coOcTBeHHBIX Hael. PazpaboTka crieHapusi IpUIIOKEHUS
11. PazpaboTka crieHapus NPUIIOKEHUS: MEXaHUKa B3aUMOJICHCTBHA, 5
(GyHKIIMOHAJ, TPUMEPHBIN BUJ HHTEpdeiica
12. MuHM-TIpe3eHTalMK UAeH U UX J0paboTKa M0 OOpaTHOM CBSI3H 1
13. [TocnenoBarenbHOE HM3ydEHHE BO3MOXKHOCTEW cpeibl pa3pabOTKU 1
VR/AR-nipunoxenuit
14. Pa3paboTtka VR/AR-npuioxeHust B COOTBETCTBHHU CO CLIECHAPHEM 5
15. C6op o0OpaTHOH CBSI3M OT TOTEHUMAIBHBIX  IOJIb30BaTENCH 1
TPUIIOKECHHUS
16. JlopaboTKa NpHUIIOKEHUS, YIUThIBast OOPaTHYIO CBSI3b MOJIb30BATEIIS 2




17. BrisBnenne kmrodeBbIX TpeOoBaHmii Kk paspaborke GUI — 1
rpaduuecKkux HHTepPECcoB MPUIIOKEHHIHA

18. Pa3zpabotka nntepdeiica npuinoKeHuss — Iu3aifHa U CTPYKTYPhI 3

19. [ToxroroBka rpadu4ecKUX MaTEpUANIOB sl IPE3CHTALMHU MPOEKTA 1
(boto, Buaeo, wuHborpaduka). OCBOCHHE HABBIKOB BEPCTKHU
MPE3CHTAINH

20. [IpencraBieHre TPOEKTOB Meped  APYTMUMU  OOydYaIOIUMUCS. 1
[TyGnuyHas nmpe3eHTalys ¥ 3aluTa MPOEKTOB

Bcero yacos 34

Conep:xanue nporpammbl Paznean 1.
IIpoexkTupyem njaeaabHoe VR-ycTpoiicTBo

B pamMkax mepBoro paszena o0y4aroluecs: HCCIEAYIOT CYIIECTBYIOIUE MOAEIH
YCTPOMCTB

BUPTYaJIbHON pEalbHOCTH, BBIABISAIOT KIIIOYEBBIE IIapaMETPbl, a 3aTE€M BBIIOIHSIOT
IOPOEKTHYIO 3aJady — KOHCTpyHUpYIOT cobcTtBeHHoe VR-ycrpoiictBo. OOyuaromuecs
ucciaenytor VR- koHTpomiepsl ¥ 0000IIal0T BO3MOXKHBIE TNPUHLMIBI  YIpPaBICHUS
CUCTEMAMM BUPTYaJIbHON peanbHOCTH. CpaBHUBAIOT pPA3JIMYHBIE TUIIBl YIPABIEHUS U
JIENIal0T BBIBOJBI O TOM, YTO HEOOXOAMMO AJIsi «0OMaHa» MO3ra U HOTPYXKEHHs B JAPyroi
MHUp.

OOyuarommecss cMoryT  coOpatb  cOOCTBEHHYH0  Mojenb  VR-rapHUTYpHI:
CIPOEKTHPOBATh, CMOJEIUPOBaTh, BBIpe3aTh/pacredyaraTth Ha J3D-mpuHTEpe HYyXHBIC
AJIEMEHTHI, a 3aTEM MPOTECTUPOBATH CAMOCTOSTENILHO Pa3pabOTaHHOE YCTPOHCTBO.

Pa3nen 2. Pazpa6arsiBaem VR/AR-nipuiioxkenns

ITocne ¢popmMHupoBaHUS OCHOBHBIX MOHSATHI BUPTYaIbHOM pealbHOCTH, MOIYUYEHHUS
HaBBIKOB paboThl ¢ VR-000pynoBanueM B mepBOM paszfene, 00ydaromuecs MepexousT K
PAacCMOTPEHHUIO TMOHSATUH JOMOJHEHHONM U CMENIAaHHOM peallbHOCTH, pa30uparoT uX
OCHOBHBIC OTJIMYHMs OT BUpTyaibpHOU. Co3aatoT codcTBeHHOe AR-mpuioxenue (augmented
reality — nomnoiHeHHass peanbHOCTB), OTpadaThiBasi HABBIKK pabOTHI ¢ HEOOXOAWMBIM B
JaIbHENUIIEM MPOrpaMMHBIM O00€CII€YeHHEM, HABBIKU JU3alH-TIPOEKTUPOBAHUS U JTU3aiH-
AQHAJIUTUKH.

OOyuaromnuecss HayyaTcs paboTaTh C KPYMHEUIIMMHU PEMO3UTOPUSAMH OeCIUIaTHBIX
TPEXMEPHBIX MOJENEH, CMOTYT MHHMMAJIbHO aJalTHPOBATh MOJEIN, HMEIOUIUECS B
CBOOOAHOM JOCTyINE, MOJ CBOM HYXAbl. HaumHaeTcss 3HAKOMCTBO CO CTPYKTYpOi
uHtepdeiica nporpammel s 3 D-mMonenupoBanus (10 yCMOTpEHHIO HacTaBHHKa — 3dS
Max, Blender 3D, Maya), OCHOBHbIMH KOMaHJaMHU. BBomsITCS  MOHSATHUS

(IIOJIMTOHAJIBHOCTL» U KTCKCTYpa».
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http://holographica.space.

http://bevirtual.ru .

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/ .
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