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I. [losicHuTE/ILHASA 3aNIHCKa
AKTYaJIbHOCTB: BUPTYaJlbHasl U JIOMOJHEHHAs! PeaTIbHOCTH — 0COObIE TEXHOJIOTHYECKHE
HaIpaBJIeHHsl, TECCHO CBSI3aHHBIE C APYTMMH. DTH TEXHOJIOTHH BKJIIOYEHBI B CIIMCOK KIIFOYEBBIX
M OKa3bIBAIOT CYLIECTBEHHOE BIUSHHE Ha pa3BUTHUE pPBIHKOB. [lpakThuecku s Kaxaou
NEPCIEKTUBHOW MO3MUMK Oyayliero KpaiiHe mone3Hsl OyAayT 3HaHums u3 obmactu 3D-
MOJICJTUPOBAHUS, OCHOB IPOrPAMMHUPOBAHUSA, KOMIIBIOTEPHOI'O 3PEHMS | T. II.
CornmacHo  MHOTOYMCIIEHHBIM  HccienoBaHusM, VR/AR-peiHOK — pa3BuBaetcs
10 DKCITOHEHTE — COOTBETCTBEHHO, €My HEOOXOIMMbI KOMIIETEHTHBIE CIIEIIUAIUCTHI.

B Xxome mpakTHYeCKMX 3aHSATUH 1O IpOrpaMMe BBOJHOIO MOyl OO0yuarolimecs
MO3HAKOMSTCSI C BHUPTyaJbHOH, JOMNOJHEHHOH M CMEIIAHHOW pEabHOCTIAMH, IOWMYT HX
0COOEHHOCTH M BO3MOXKHOCTH, BBISBST BO3MOYKHBIE CIIOCOOBI IPUMEHEHUS, a TAK)KE ONPEHEIIAT
HauOoJiee MHTEpPECHBbIC HAIpaBJICHUs Uil AajbHEHIIEro yriyOJjeHHus, MnapajulelbHO pa3BUBas
HaBBIKM  JIM3aMH-MBIIUICHHs, JU3allH-aHaJli3a M  CIOCOOHOCTH  CO3/1aBaTh HOBOE W
BOCTpeOOBaHHOE.

CuHeprusi METOJOB H TEXHOJIOTHi, HCIOJNB3YyeMbIX B HarpaBieHuun «Pazpadorka
MPUIIOKEHUH BUPTYalbHOM M JOMOJIHEHHONW pEeajbHOCTH», JAcT OOydaroLIEMyCsl YHHUKaJIbHbIE
MeTanpeMETHbIE KOMIIETEHLMH, KOTOopble OyayT 1mosie3Hbl B cdepe MpPOeKTUPOBAHMUS,
MO/IEJIMPOBAHUS OOBEKTOB U MPOLIECCOB, pa3pabOTKU MPUIIOKEHUH U Ip.

[Iporpamma pgaér HeoOXOAMMBIE KOMIIETEHLMH JJisi JajibHEHIIero yriryOnéHHOro
OCBOEHHMS JIU3alHEPCKHUX HABBIKOB U METOJAUK MpOoeKTUpoBaHUsl. OCHOBHBIMH HAMpaBJICHUSIMH B
U3YYEHUHU TEXHOJIOTHMH BUPTYaJbHOM M JOMOJIHEHHON pealbHOCTH, C KOTOPBIMU MO3HAKOMSTCS
o0yuaromecst B paMkax MOJyJIsl, CTAaHYT HavyajbHblE 3HAHUS O pa3pabOTKe MPUIOKEHUH JUlst

Pa3JIMYHBIX YCTPOUCTB, OCHOBBI KOMIILIOTEPHOIO 3peHUsl, 0a30BbI€ MOHATHS 3D-MOIeIupoBaHusI.

LIepe3 3HAKOMCTBO C TEXHOJIOTHSIMH CO3JIaHMsI COOCTBEHHBIX YCTpOﬁCTB H pa3pa6on<n

npnnomeﬂnﬁ 6yILYT pa3BUBATLCS UCCIICNOBATEIILCKHUE, MHXXEHEPHBIC U ITPOCKTHBIC KOMIIETECHIIUH.

OcBoeHHE THUX TEXHOJIOTHH IMOJpa3yMeBaeT IMOJiyueHHe psaa 0a3oBBIX KOMIIETEHIIMIH,
BJIQJICHUE KOTOPBIMM KPUTHUYECKH HEOOXOAMMO JI000MY CIEIHUAIIMCTY Ha KOHKYPEHTHOM PHIHKE

tpyna B STEAM-npodeccusx.



Llens nporpammer: GpopMupoBanye yHuKaibHbIx Hard- u Soft-komnerenmuii mo pabote
¢ VR/AR-TexHONOrHAMM Yepe3 UCIONb30BaHUe KEHC-TEXHOIOTHIA.
3agaym nporpamMmbI:

Obyuarowue:
- 00bscHMTH Oa3oBble MOHATUS cepbl pa3pabOTKH MPUIOKEHUH BUPTYaNbHOH U
JIOTIOJIHEHHON PeajlbHOCTH: KIIFOUEBbIe OCOOEHHOCTH TEXHOJIOTHH U UX PA3JInUUs MEXKLY
coboi, manopamHoe (OTO M BHIEO, TPEKUHI pealibHBIX OOBEKTOB,  MHTEpQEIic,

ITOJIMTOHAJIbHOE MOJACIIHNPOBAHUE,

- copMHpOBaTL HABBIKM BBINOJTHEHHs TEXHOJOTHYECKOW IIEMOYKM  pa3paboTKH
NPUIOKEHUH Ui MOOMJIBHBIX YCTPOMCTB H/MIM TI€PCOHANBHBIX KOMIBIOTEPOB C

HCIIOJIb30BAHHEM CIIENUATIbHBIX ITPOrPaMMHBIX CPE;

- chopmupoBath 6a30BbIe HaBBIKH PabOTHI B MpOrpaMmax Jyisi pa3paboTKK NPHUIIOKEHHUH ¢

BUPTYaJIbHOW U JOTIOJIHEHHOH PeaJIbHOCTHIO;

- chopmupoBaTh 0a3oBble HABBIKM pabOTBl B [porpaMMax Julsi TPEXMEPHOTO

MOJICJTUPOBAHHUA,

- Hay4YHuTb HMCHOJIb30BATh M aJalTHPOBATh TpéXMCprIG MOJCJIM, HaxXoIsIHeCs B

OTKPBITOM JOCTYIIE, IJIs 3a7a4 KCfICa;

- chopmupoBaTh 0a30Bble HABBIKM PabOThI B POrpaMMax Juls pa3paboTKy rpahHuecKux

UHTEP(ECcOoB;

— I[PHUBHUTH HaBbBIKH HpOGKTHOP’I ACATCIIBHOCTH, B TOM YHUCJI€ UCII0JIb30BAHNE HHCTPYMEHTOB

IJIAHUPOBAHUSI.

Paszsusaiowue:

—  Ha NPOTsHKEHMH BCeX 3aHATHH (opmupoBaTh 4K-koMmnereHunu (KpHUTHYECKOE

MBIIJICHHE, KPEaTUBHOE MBILIJICHHUE, KOMMYHHUKAI{U, Koonepaum{);
— CII0COOCTBOBATH paclIMpEHUIO CJIOBAPHOTO 3ariaca;

- croco0CTBOBATh Pa3BHUTHIO ImaMsTH, BHUMAaHHU, TEXHUYECCKOI'O MBIIIJICHHU S,

M300peTaTesIbHOCTH;
—  CHocoOCTBOBATh PA3BUTHIO ATOPUTMUYECKOTO MBILLICHHUS;
— CmocodCTBOBaTh (POPMHPOBAHHIO HHTEPECA K TEXHHUECKUM 3HAHHSIM,

~  CHOCOOCTBOBATh (POPMUPOBAHMIO YMEHHs MPAKTHYECKOro NPUMEHEHHS MOJTyYeHHBIX

3HAHUM;



- cdopmupoBaTh ymMeHHE (GOPMYITHPOBATH, APrYMEHTHPOBATH ¥ OTCTAUBAThH CBOE MHEHHE;

- copmupoBaTh yMEHHE BBICTYNATh MyOIHYHO C JIOK/IAAaMH, IPE3CHTALUSAMHE H T. II.

Bocnumamenbnole:

BOCIHTBIBATb aKKYPaTHOCTb U JUCHHUIITIMHUPOBAHHOCTD ITPH BBIINIOJIHCHHUH pa60TbI;

CnocoOCTBOBAaTh  (DOPMUPOBAHHMIO  MOJOXKHTEIBHOW  MOTHBALMK K  TPYHAOBOIi

JACATCIIBHOCTH,

— cnocoOCTBOBAaThH (bOpMPIpOBaHPI}O OIIbITa COBMECTHOT'O U WHAUBHIYAJIbHOI'O TBOPYECTBa

IIPH BBIMOJIHEHUH KOMaHIHBIX 3aJIaHHI;
— BOCIIMTBIBATh TPYJ0JIO0HE, YBAXKEHUE K TPYY;
- (opMHPOBATh UyBCTBO KOJUIEKTHBM3Ma H B3aHMOITOMOLIIHM;

= BOCIIMTBIBATh YYBCTBO MNAaTPUOTHU3MA, TPAXTAHCTBEHHOCTH, TOPAOCTH 3a IOCTHIXKCHMS

oreyectBeHHOU UT-oTpaciu.

IIpornosnpyembie pe3yJbTaTbl H CIIOCOOLI X MPOBEPKH

JIuuHOCTHBIE pe3yjabTaThbIl:
—  KPUTHYECKOC OTHOIICHHEC K I/IH(l)OpMaL[I/IH H I/I36I/IpaT€J'II)HOCTI> eé BOCITPpHUATHS,
— OCMBICJIEHHE MOTHBOB CBOUX JIEHCTBUH ITPHU BBITTOJIHEHHUH BaﬂaHHﬁ;

= pa3BUTHE JI}O603H8.TCJH>HOCTI/I, C006pa31/ITe.HI)HOCTI/I I[IpU BBIITOJIHEHHUH p33H006pa3HI>IX

3aJJaHM# TPOOJIEMHOTO U 3BPUCTUYECKOI0 XapakTepa;

= pPa3BUTHE BHHUMATECJIbHOCTH, HﬂCTOﬁ‘IHBOCTH, HCHCYCTpCMHéHHOCTI/I, YMCHHA

[IPEOJI0JIEBATh TPYAHOCTH;

- Pa3sBUTHE CaMOCTOSTEIIbBHOCTH CY)I(HGHHﬁ, HC3aBHCHUMOCTH U HECTAaHAAPTHOCTH

MBIIIJICHU S,

— OCBOCHHME COLMAIBHBIX HOPM, TpaBHJI MOBEJIEHHUS, pojiel ¥ (HOPM COLMATIBHON JKU3HU B

Ipynmnax u coodIecTBax;

- (opmupoBaHHE KOMMYHMKATHBHOI KOMIIETEHTHOCTH B OOIIEHHM M COTPYAHHUYECTBE C
JPYTUMH 00YyYaIOMIMUMHCS.
MeTanpeameTHbIe pe3yJIbLTATBI:

P@ZV.’UZI”I’IL{G‘Hble VHUBECPCAIbHbIE YYeOHbIe QCUCMGUSL:

— YMEHHE MPUHHUMATh U COXPAHATH YUeOHYIO 3a/1auy;

— YMCHHUE IIAHHUPOBATDH MOCJIEJOBATEIILHOCTD IaroB aJIrOpuT™Ma Il JOCTHIKEHHUS LEJIH,



- YMEHHE CTaBUTh LENb (CO3JaHUe TBOPUECKONH padoThl), MJIAHUPOBATH TIOCTUIKEHUE ITOH
LeJIn;

- YMEHME OCYILIECTBISTH UTOTOBBIN U MOIIATOBBIA KOHTPOJIb 110 Pe3yybTarTy;

- CIOCOOHOCTH aJIeKBaTHO BOCIIPUHUMATh OLEHKY HACTABHUKA U JIPYTHX 00yYarOIUXCS;

- YMEHMeE pasjinyarh Criocod U pe3ynbTar AeHCTBUS,

- YMEHHME BHOCHTH KOPPEKTHUBBI B JIEHCTBUS B Cllydyae pacXOXACHHs pe3ylibTaTa perieHMs
3a/l1a4d Ha OCHOBE €€ OLIEHKH U Yy4y&€Ta XapakTepa cJIeJaHHbIX OTHOOK;

— YMEHHE B COTPYJHHYECTBE CTABUTH HOBBIC YUeOHBIE 3a/1a4H;

- CHOCOOHOCTD MPOSIBIISITH T03HABATEILHYIO HHUIIUATUBY B Y4eOHOM COTPYHHYECTBE;

— YMEHHE€ OCBauBaTh CHOCOOBI pelleHUs MPOoOJEM TBOPUECKOIro XapakTepa B KU3HEHHBIX
CUTYaLUsIX;

-  YMEHHME OLICHMBATh [OJYYalOUIMHCs TBOPYECKUH MPOAYKT M COOTHOCHTH €ro ¢
M3HAaYaJIbHBIM 3aMBbICIIOM, BBINOJIHATH 110 HEOOXOAMMOCTH KOPPEKIHMH JIMOO MPOAYKTa,

100 3ambIcIa.

Hosnasameivible VHUBEPCAIbHbLE V"l€671ble oeticmeust:

- YMEHHME OCYIUECTBJIATh MOUCK HH(DOPMALMU B WHAMBUIYATbHBIX HH()OPMALHOHHBIX
apxumBax 00y4aromerocs, MH(pOPMaLMOHHOH cpele 00pa30BaTENBLHOrO YYPEKIAEHUS,

(enepanbHbIX XpaHUIHIIAX HHOOPMAIIHOHHBIX 0O6Pa30BaTEILHBIX PECYPCOB;

— YMCHHE HUCIIOJIB30BaTh CPEACTBA I/IH(bOpMaIlHOHHbIX H KOMMYHHKallHOHHBIX TEXHOJIOTUH

AJIsT peIICHMST KOMMYHHUKATUBHBIX, ITO3HABATEJIIbHBIX U TBOPUYECKHUX 3a4a4;
— YMEHUC OPHUEHTUPOBATHCA B pa3Hoo6pa3md CIIoco6oB pe€liC€Hus 3a/1a4,

= YMEHHE OCYLIECTBJIATH aHaJIN3 00BEKTOB C BBIICJICHHEM  CYIIECTBEHHBIX U

HECYIIECTBCHHBIX ITPHU3HAKOB,
— YMEHHE ITPOBOOUTH CPAaBHECHHUE, Knaccnquaumo I10 3aJaHHBIM KPUTEPHUSIM,

= YMCHHC CTPOUTH JIOTHYECKHE paCCYXICHUS B (bopMe CBsA3H TIPOCTHIX Cy)KIlCHI/Iﬁ 00

00BEKTE;
— YMEHHE YCTaHaBIMBATh aHAJIOTUU, IPUUHHHO-CIIEJCTBEHHBIE CBS3U;

= YMEHME MOJICJIMPOBaTh, MPeoOpPa3OBLIBATh OOBEKT M3 YyBCTBEHHOH (OPMBI B MOJEIb,
TA€  BBIJGJICHBI  CYIICCTBEHHBIE  XapakTEPHCTHKM  00BbeKkTa  (IPOCTPaHCTBEHHO-

rpauyeckas WM 3HAKOBO-CHMBOJIHYECKAs]);

— YMEHHE CHMHTE3MPOBaTh, COCTABJIATHL LEJI0€ M3 YacTed, B TOM YHCIIE CAMOCTOSITEIHLHO

A0CTpauBaThb C BOCIIOJIHEHUEM HEIOCTAIOIHUX KOMIIOHEHTOB.



Kommynuxkamuenvie yHUGepcalbHble 1/'{66Hbl€ 0elcmeust:

- yMeHHE apryMeHTHpOBATh CBOIO TOUKY 3PEHHs Ha BHIOOD OCHOBAaHMH M KPUTECPUEB MPH

BBIJICJIEHUH TIPU3HAKOB, CPABHEHHUHU U KJIaCCH(HKALIMU 0OBEKTOB;
- yMEeHHE BBICJIyLIHUBATh COOECeIHUKA U BECTH JHAJIOT;

= CIIOCOOHOCTH IIpHU3HAaBaTh BO3MOXKHOCTbH CYILUCCTBOBAHMS Pa3JIMIHBIX TOYECK 3pCHUSA H

IIpaBo KaXX10ro UMETh CBO1O;

- yYMEHHE IUIAHHPOBaTh Y4ueOHOE COTPYJHMYECTBO C HACTABHUKOM M JPYTHMH

O6y‘{aI-OUlI/IMI/IC$13 Ompeaec/IATh LCJIH, (byHKLII/II/I Y4aCTHHKOB, CIIOCOOBI B3aUMOJICHCTBUS,

— YMEHHE OCYLIECTBJIATH MOCTAHOBKY BOIIPOCOB: HHHUIHATHBHOC COTPYXHHUYECTBO B ITOUCKE

u cOope uH(pOpMaLUH;

- YMEHHUE pa3peliaTrb KOH(l)HI/IKTbll BBISIBJICHHUE, I/IJIGHTI/I(I)I/IKaHI/ISI HpO6HeMI)I, IMOHUCK H
OLICHKa aJIbTEpHAaTHBHbIX CIIoco00B paspeuieHus KOHq)HI/IKTa, IIPUHATUE PELICHUA U €ro

peajiu3alus;

— YMCHHE C JIOCTAaTOYHOM IOJHOTONH U TOYHOCTBIO BbIpakaTb CBOU MBICJIM B COOTBETCTBUH

C 3aga4aMH U YCJIOBUSAMH KOMMYHHKAIIUH ]

— BJIaJleHHME MOHOJIOTHUYECKOHN U JUaJIOTMYECKON (])opmaMu peHHu.

IIpeamMeTHBbIE pe3yabTaThl
B pe3ynbTare ocBOoeHMsI MpOrpaMMbl 00yUarOLHecs OTKHbI

3HAMY:
- KJIIOUEBble OCOOCHHOCTH TEXHOJIOTUI BUPTYaJIbHOH U JIOTIOJHEHHOW PeaIbHOCTH;
- IPUHIUIBI pabOThl MPUIIOKEHUH C BUPTYaIIbHOM U JOMOJHEHHOM peajlbHOCTBIO;

— IepeuyeHb COBPEMEHHBIX YCTPONCTB, UCIOIb3YEMbIX ISl padOThl C TEXHOJOTUSMH, U UX

npeJHa3HauYeHHE;
— OCHOBHOM ()yHKLHOHAJ IPOrpaMM it TPEXMEPHOIO MOJIETUPOBAHHUS;

—  [PUHOUIBL U CHOCOObI pa3pabOTKU MPHIJIOKEHUH € BHUPTYaJIbHOM M JOMOJHEHHOH

PEAJIbHOCTLBIO,

—  OCHOBHOH (YHKLIHOHAJI MPOTPAaMMHBIX Cpell JUIsl pa3padOTKH MPHIOKEHUH ¢

BUPTYaJIbHOU U JOMOJIHEHHO# pealbHOCTBIO;
- 0C00eHHOCTH pa3paboTku rpaduueckuX HHTepPhercoB.
YMEINb.

— HacCTpauBaThb U 3allyCKaTb IIJIEM BI’IpTyaHbHOﬁ PE€AJILHOCTH;,



- yCTaHaBJIMBATh U TECTUPOBATH MPUJIOKEHHS BUPTYAIbHOW PEAIbHOCTH;

- €caMOCTOSTEJIbHO cOOMPaTh OUKU BUPTYaIbHON PEAIbHOCTH,

- (opMynMpOBaTh 3a/1a4y Ha MPOCKTHPOBAHNUE HCXO/IS M3 BBIABJIEHHOH 11pOOIeMBI;

—  yMETb MOJIb30BATHCS PA3IMYHBIMM METOAaMH F€HEepaLluH UICH

—  BBITNOJIHATEH IPUMUTHBHBIE ONIEPAL[MK B IpOrpaMMax i TPEXMEPHOTO MOJICJIUPOBAHUS;

—  BBIMOJHATH NPUMUTUBHBIE ONEpalMK B MPOrPAMMHBIX Cpefax s pa3paboTKu

MPUIOKEHUN C BUPTYaJIbHOM U JIONIOJTHEHHON PEaibHOCTbIO;

= KOMIIMJIAPOBATh MPWUJIOXKEHUEC I MOOMIIBHBIX YCTpOﬁCTB U TIEPCOHAJIbHBIX

KOMITLIOTEPOB U pa3MellaTh ero JUis CKaYMBaHUs M10JIb30BATEISIMH,
- paspabarbiBath rpaduyeckuii uutepdeiic (UX/UI);

- paspabarbiBaTh Bce HEOOXOXUMbIE rpaduyeckye M BUAECOMATEPHAIbI Ul MPE3CHTALUH
POEKTa;
- MPEeACTaBISTH CBOM MPOEKT.
6l1a0emb:

- OCHOBHOM TepMHHOJIOTHEH B 00JIACTH TEXHOJIOTMIl BHUPTyaJlbHOM W JIONOJIHEHHOM

PCaIbHOCTH,
— 0a30BBIMH HaBBIKAMH TpéXMepHOFO MOJCIMPOBAHHS;

—  0a30BBIMH HaBBIKAMHM pa3pabOTKU IMPUJIOKEHUH C BUPTYaJIbHOM M JONOJIHEHHOM

PEAIbHOCTBIO;

-  3HAHUSAMM IO TMPUHOMUIAM paboThl U OCOOEHHOCTSIM YCTPOMCTB BHUPTYalbHOH H

JIOTIOJTHEHHOM PE€aJIbHOCTH.

®opmbl MoaABeeHHS HTOrOB PeaTu3alui 001 eo0pa3oBaTe/IbHON NPOrpaMMbl
[TosBeieHHE UTOTOB peaM3yeTcsl B paMKax 3allliThl pe3ybTaToB BbinoiaHeHus Keiica 1 u

Keiica 2.

®opmbl JeMOHCTPAIIUH Pe3yJIbTATOB 00y4eHH s
[IpencraBnenue pe3ynbTaToB 00pa3oBaTeIbHON AESITENLHOCTH MPOUAET B opme MyOIMUHOM
NpPE3eHTALMN pEeLIeHUH KeHCOB KOMaHJaMH U IOCJIEIYIOUIMX OTBETOB BBICTYIMAIOUIUX Ha

BOITPOCHI HACTaBHHUKa U JPYIrUX KOMaHI.

(DO[)MLI AUATHOCTHKH PE3yJIbTAaTOB oﬁyqemm



becena, TectupoBanue, omnpoc.

CopaeprxaHue IporpaMmMbl Kypca

[IporpamMma rnpejmnosiaraet MoCTENeHHOE paclIMpPEHUE 3HAHUH U UX YriyOJeHue, a TaKkkKe
npuoOpeTeHre yMEHHH B O0OJACTH IPOCKTHPOBAHHS, KOHCTPYHPOBAHHS W HM3TOTOBJICHUS

TBOPUYECKOTO MPOYKTA.

B ocHoBe oOpa3oBaTesIbHOrO Mpolecca JIKUT MPOoeKTHbIH moaxon. OcHoBHas ¢dopma
Mojiauyd TEOPHUH — WHTEPAKTUBHBIE JICKIIMU M TMOIIAroBble MacTep-Kjiacchl B rpynmnax go 10-15
yenopeK. [IpakTuueckue 3aaHus TUIAHUPYETCS BBINOJIHATh KaK UHAMBUAYAJIBHO U B Iapax, Tak
M B MaJibIX Ipynmax. 3aHaTusi IPOBOASTCs B BUJie Oecell, CeMHMHApPOB, JIEKLHN: JUIsl HAarJIsJHOCTH
[I0J1IaBa€EMOro  Marepuajia HCIOJIb3YETCs Pa3JM4YHBIA  MYJIbTUMEIUHWHBIA MaTepuayl —

MMPE3CHTAlMH, BUACOPOJINKH, ITPUITIOIKCHUS IIP.

Coaepmaune TEM MPOTrpaMMbl

Keiic 1. IIpoexTHpyem ugeansHoe VR-ycerpoiicTBo

B pamkax nepBoro keiica, cocrosimiero u3 Habopa MUHHU-KeHcoB (34 4.), yvariuecs
MCCIEAYIOT CYILECTBYIOLIME MOJIETH YCTPOHCTB BHPTYaJIbHOH pPEalbHOCTH, BBISBIISIIOT
KJIIOYEBbIE MApaMEeTPEl, a 3aTEM BBIIOJIHSAIOT IPOEKTHYIO 3a/a4y — KOHCTPYHUPYIOT COOCTBEHHOE
VR-ycrpoiictBo. Jletn wuccnenyior VR-koHTposuiepbl U 0000IIaIOT BO3MOMKHBIE MPHHLIMITEI
YIIpaBJICHMs CUCTEMaMHU BUPTyallbHON peajbHOCTH. CPpaBHUBAIOT Pa3JIMUHbIC THIIbI YIIPABJICHHUSI
¥ JIENIAKOT BBIBOJBI O TOM, YTO HEOOXOIUMO Ul «0OMaHay MO3ra U IOrpyKEeHHUs B IPYToif MUp.

Hetn cmoryT cobpaTh COOCTBEHHYIO MOJENb VR-rapHUTYpBI: CIIPOEKTHPOBATH, COOpPAThH
HY)KHBIE DJIEMEHTBI, a 3aTeM IPOTECTHPOBATh CAMOCTOSITENIbHO pa3paboTaHHOE YCTPOMCTBO.
Hasee oOyuarommecs O5CKH3HMPYIOT M MOACIUPYIOT VR-ycTpoiicTBO, ¢ yCTpaHEHHBLIMH
HEJIOCTATKAMM, BBISBJIEHHBIMHU B XOJI€ 110JIb30BATEILCKOTO TECTHPOBAHMSI.

Keiic 2. PazpabarsiBaem VR/AR-npuioxkenus

[Tocne QopmupoBaHMs OCHOBHBIX MOHSTHH BHPTYAIbHOW pPEaJbHOCTH, MNOJYYEHHH
HaBBIKOB paboThl ¢ VR-o6opynoBanueM Bo BTOpoM keice (34 4) ydalimecst MepexomsT K
PACCMOTPEHUIO MOHATHH JIONOJIHEHHOH M CMEUIAHHOHM peallbHOCTH, Pa3OHuparoT MX OCHOBHBIE
oTIM4Ms OT BUpTyanbHOH. Co3faioT coOcTBeHHOEe AR-npuioxkenue (1Mo KeJlaHHIO KOMaHIbl —
VR-npunoxenue), orpabaTbiBas HaBbIkM paboThl ¢ HEOOXOAMMBIM B  JalbHeiIeMm
MPOrpaMMHbBIM 00eCrieYeHHEM, HAaBBIKH IN3aiH-TIPOEKTHPOBAHUS U ANU3aiiH-aHATUTHKH.

Yuamuecs Haydarcs paboTaTh € KPYMHEHIIMMH  PENO3MTOPUAMHU  OECIIaTHBIX
TPEXMEPHBIX MOJEJIEH, CMOTYT MUHUMAJIBHO aJalTHPOBATh MOJIETH, UMEIOIIHECS B CBOOOIHOM
JoCTyIe, MO/ CBOM HyX /bl HaunHaeTcst 3HaKOMCTBO €O CTpYKTYpoi WHTepderica mporpamMmmbl



st 3D-mozenupoBanus (o yemorpenuio nexarora 3Ds Max, Blender 3D, Maya), 0CHOBHBIMU

KOMaHJaMHu. BBosiTCa NOHSATHS «ITOJJUTOHAJIBHOCTHY) U TEKCTYpa».



KaapoBble yc10BuS peajnu3aliu MporpaMmbl

TpeboBanus K KapOBBIM pecypcam:

®  YKOMIUIEKTOBAHHOCTH 00pa30BaTENIbHOTO YUPEXKICHUS  Ie1arOorH4ecKuMH,
PYKOBOJISILIMMH U MHBIMH paOOTHUKAMM;

® ypoBeHb KBaJM(PUKALMK [MearOTHUYECKUX, PYKOBOISIIMX M HHBIX PabOTHHUKOB
00pa3oBaTeILHOIO YUPEIKIACHHS;

® HENpepBIBHOCTH MPO(ECCHOHANBHOIO PA3BUTHSI MEAANOTMYECKUX M PYKOBOISIIMX
paGoOTHUKOB ~ 00pa30BaTEIbHOrO  YUYPEKAEHHs, PEaaM3yIOLIEro  OCHOBHYIO
oOpa3oBaTebHYIO IPOrpaMMmy.

KoMmmeTeHMn  MeJaroruiyeckoro  pabOTHHMKA,  pPEAJM3YIOIIEr0  OCHOBHYIO

00pa3oBaTeIbHYIO IPOrPaMMy:

obecrie4yruBaTh yCJIOBUS JUIsl YCICUIHON AESATEIbHOCTH, TO3UTUBHON MOTHBALIMY, a
TaK)ke CaMOMOTHBHPOBAHUS 00yUatOIIUXCS;

OCYIIECTBJISATh CAMOCTOSTENBbHBIM MOUCK W aHAIU3 MH(POPMALUU C MOMOLLBIO
COBPEMEHHBIX MH(POPMAIIHOHHO-ITOMCKOBBIX TEXHOJIOTHIA;
BJIQJICHUE HHCTPYMEHTAMU MPOEKTHON JESITEbHOCTH;

YMEHHE OpraHU30BbIBATH U COMPOBOXKIATH Y4YEOHO-UCCIIENOBATENBCKYIO U
MPOEKTHYIO AEATEILHOCTh 00yUatoIXCs;
YMEHHE UHTEPIPETUPOBATE PE3YIbTAThI JIOCTHIKEHUNH 00yUalommxcs;
©a30Bble HABBIKK paboThI B IporpamMmax Juisi TpEXMEpHOro moaenrnpoBaHus (3ds
Max, Blender 3D, Maya u np.);
0az0oBble HAaBBIKK pabOThI B IPOrpaMMHBIX CpeJax Mo pa3padoTKe MPUIIOKEHUH ¢

BUPTYaJIbHOU U fonosnHeHHo# peaibHOCThIO (Unity3D, Unreal Engine u mp.).



MaTepuaanO—TeXaneCKne YCJOBHS peajsu3aluu nmporpaMmMabl

AnnapaTﬂoe U TeXHHYeCcKoe obecrieyeHune:

PaGouee mecTo 00yUaroLErocs:

HOYTOYK: MPOM3BOAMTENLHOCTL mpoueccopa (mo Tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne menee 2000 enunui; 00bEM
ornepaTHUBHOMN mamsaTu: He MeHee 4 ['6; 06béM HakonuTens SSD/eMMC: He menee
128 TI'6 (MaM COOTBETCTBYIOLUMH [0 XapaKTEPHCTHUKaM  I1€PCOHANIbHBIN
KOMITBIOTEP C MOHMTOPOM, KJIABHATYPOH M KOJIOHKAMH);

MbIIIb.

Paboyee MecTO HACTABHHUKA!

HoytOyk: mpoueccop Intel Core i5-4590/AMD FX 8350 — ananoru4Has Wiu

Gosee HOBasi Moaenb, rpaduueckuii mpoueccop NVIDIA GeForce GTX 970,

AMD Radeon R9 290 — amajoruuHas wid 0Oojiee HOBask MOJeNb, 00bEM

onepaTuBHOH mamstu: He meHee 4 '6, Buneosbixon HDMI 1.4, DisplayPort 1.2

win Oosiee HOBasg MoOJedb (MM COOTBETCTBYIOIIHMK [0 XapaKTepUCTHKaM

IepCOHANIBHBIA KOMIIBIOTEP ¢ MOHUTOPOM, KJIaBUaTypOH M KOJIOHKaMH);

mem BupTyansHoit peansHoctd HTC Vive unn Vive Pro Full Kit — 1 wr.;
JWYHbIE MOOWJIBHBIE YCTPOMCTBA OOyd4alolMXCs W/WIM  HACTaBHUKA C

orepanuoHHoit cucremoit Android;

[pe3eHTalnOHHOe 000PY10BaHHE C BO3MOXKHOCTBIO MOAKIIKOUEHHUS K KOMIIBIOTEPY

— | KOMIIJIEKT;

(GuunuapT ¢ KOMIUIEKTOM JHCTOB/MapKepHasi JI0CKa, COOTBETCTBYIOIIMH Habop

IUCHbMEHHBIX TTPUHAJUIEKHOCTEH — | 1IT.;

enuHas cetb Wi-Fi.

[Iporpammuoe obecneyeHue:

oicHOE MPOrpaMMHOE 00ECIIEYeHHE;

nporpaMMHoe obecriedeHue Aisi TpéxMepHoro mozaenuposanus (Autodesk Fusion

360; Autodesk 3ds Max/Blender 3D/Maya);

nporpaMMmHasl cpejia JUisl  pa3pabOTKM NPUIIONKEHMH C  BHUPTYallbHOM H

JornoHeHHoN peanibHOCThIO (Unity 3D/Unreal Engine);

rpadguuecKuii peaakTop Ha BbIOOP HACTABHUKA.



PacxoiHble MaTepHaIbl:
6ymara A4 s pucOBaHHs U pacredaTks — MUHUMYM 1 ynakoska 200 JHCTOB;
Gymara A3 Ui pucoBaHHsi — MHHUMYM M0 3 JIMCTa Ha OAHOr0 00yuaromerocs;
HAGOP MPOCTBIX KapaHalle — M0 KOJTHYECTBY 00yYarOLINXCS;
HAGOP YEPHBIX IIAPUKOBBIX PyUYEK — 110 KOJIMUECTBY 00yYarolnxcs;
kieit [IBA — 2 T,
KJIeH-KapaH 1aml — 10 KOJIUYECTBY 00y4arommxcs;
CKOTY IIPO3payvHbIi/MaTOBbIH — 2 1IT.;
CKOTY JIBYCTOPOHHUH — 2 WIT.;
KapToH/roppokapToH s MakeTupoBaHuss — 1200*800 MM, 1m0 OfHOMY JHCTY Ha JIBYX
oOyyaroluxcs;
HOY MAKETHBIA — I10 KOJIMUECTBY 00y4aroInuxcs;
JIe3BUS U1 HOXKA cMeHHbIe 18 MM — 2 1IT.;
HOXXHHI[BI — 10 KOJIMYECTBY 00yUarOLIUXCs,
KOBPHK JUIsl pE3KH KaPTOHA — I10 KOJIMUECTBY 00y4atOLnuXCs;
JIMH3BI 25 MM MU 34 MM — KOMILJIEKT, [0 KOJIMYECTBY 00yUdarOluXCs;

nonosiauTebHO — PLA-mactuk 1,75 REC HeckoJIbKHX LBETOB.
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Cepreit JlapkoBuu: Unity Ha mnpaktuxe. Cozmaem 3D-urpsl u 3D-mupsr; Hayka wu
texuuka 2019; 279 ¢
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. Joxepd Casepnenn: Scrum. PeBONIOLMOHHBIA METOJ YMpaBjieHusi npoektamu; MamH,

MBanoB u @epdep 2019; 272 ¢

. Kykcon, Jlaymunrcok, Kpamruiep: PaspaGorka urp ua Unreal Engine 4 3a 24 4aca;

bombopa 2019; 528 ¢

Jixeitmu Jlesu: UX-ctparerus. Yero XorsT MOJb30BAaTENM M KaK MM 3TO aaTh; [lurep
2017; 304 ¢

I'punbepr, baxcron, Kapnenmoin: UX-mu3aiin. Mnes - sckus — Bomsowmenue; [lntep
2014;272 ¢

Jmutpuii Xsopocros: 3D Studio Max + VRay. IlpoextupoBanue au3aiiHa Cpejbl.
Vuebnoe nocodue; MHOPA-M 2019; 270 ¢

. Mutu Makkedpu: Unreal Engine VR ni1s pa3paborunkos; bom6opa 2019; 256 ¢
44,

Anexcannp [openuk: camoyuutens camoyuntens 3Ds Max 2018; BXB-IlerepOypr 2018;
522 ¢

Ounbra Munosckas: 3Ds Max 2018 u 2019. Jlu3aiiH uHTEpHEpOB M apXUTEKTYPbI; [IuTep
2018; 416 ¢

Dpuk Kerutep: Beenenne B ZBrush 4; JIMK-npecc 2014; 769 ¢

B.T. To3uk, O.B. Ymakosa: Camoyuutesb SketchUp; BXB-ITerepOypr 2015; 188 ¢

Kuan Bu Hr: Ludpossie s3¢gdpextsr B Maya. Coznanue n anumauus; JIMK-npecc 2019;
360 ¢

Ouxn BUPTYaJIbHON peaIbHOCTH - NaTeHT 2018r 1o MIIK;
https://patenton.ru/patent/RU2673104C2
https://cyberleninka.ru/article/n/virtualnaya-realnost-1 - MIOHSTHE BUPTYyaJibHasl
peajlbHOCTb

https://augmentedreality.by/news/ar-books/ - kHuru 6yayiero
http://www.quivervision.com/ - pacKpacku ¢ J0IIOJTHEHHOH pealbHOCTBIO

HoBocTHO# mopTasl 0 HOBUHKAaX MHIYCTPUHM TEXHOJIOIMH JOMOJHEHHOH M BUPTYajlbHOM
pEaIbHOCTH.

http://bevirtual.ru/

HoBOCTHO# MopTan 0 HOBMHKAX WHAYCTPUU TEXHOJIOIUH BUPTYAJILHON pealibHOCTH
https://vrgeek.ru/
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HoBocTHOH mopTajl 0 TEXHOJOTHSX BHUPTYaJlbHOH M JOINOJHEHHOM PpEaJbHOCTH C
GopymMoM, KaTajioroM KOMIaHui 1 Urp. MIHTEpBBIO M 9KCKJIIO3UBHbBIE MATEPHAJIbI
http://www.virtualreality24.ru/

HoBOCTHOH mMopTajql O HOBHHKAX WHAYCTPUH TEXHOJOIMH BHPTYalbHOH peaibHOCTH,
pa3OuThIN HA KAaTErOpHU

https://habr.com

HosocTtHoit mopTat, nocesieHHbli [T-nHaycTpuy 1 HHTEPHET SKOHOMHUKE.
https://hi-news.ru/tag/virtualnaya-realnost

HosoctHoit mnopran, mnocBsmeHHbld [T-nnayctpun. EcTh  pasgen ¢ HOBOCTIMH
TEXHOJIOTUH BUPTYaJIbHON pealbHOCTH

http://3d-vr.ru/

MarasuH BUPTYaJbHON peaibHOCTH. ECTh HOBOCTH MHIYCTPHH, 0030PbI M CTaThH
http://vrbe.ru/

HoBocTHOI mopTan 0 HOBHHKAX HHIYCTPHH TEXHOJIOTHH JIONOJHEHHONH W BUPTYaJbHOM
peabHOCTH ¢ MoJipaziesaMu U Gopymom.

http://www.vrability.ru/

PoccuiCKUI MPOEKT, UCIOJIB3YIOUHH BUPTYalbHYIO PEaIbHOCTh Ul MOTHBALMH JIIOICH
C MHBAJIMJIHOCTHIO K OOJIbIIeH aKTUBHOCTH B PEAJIbHOM MKU3HH.

https://hightech.fm

HoBOCTHO# rnopTas o HayKke ¥ pa3IMYHbIX TEXHOJIOTHSX,

. http://www.vrfavs.com/

Karanor paznuunbix VR pecypcoB U KOMIIaHHH HA aHTJIMHCKOM SI3bIKE
https://www.behance.net/
[Topras, B KOTOpOM COOPaHO MHOXECTBO Pa3IMUHbIX IU3aHH-IIPOEKTOB



TemaTn4deckoe nNjaHHpPOBaHHE

n/n

Pa3zesbl nporpaMMbl y4eOHOro Kypea

Bceero
4acoB

JgarTa

Keiic 1.
MpoexTupyem naeanbnoe VR-ycrpoiicTso

bnok 1. Keiic 1.1
Cbopra co6cmeennou VR-eaprnumypol

3nakoMcTBo ¢ VR/AR-TexHonorusiMu Ha HHTEPAKTHBHOM
BBOJHOM JIEKLIHH

TecTupoBaHHE YCTPONCTBA, YCTaHOBKA MPHJIOXKEHHH, aHaiu3
IPUHLIKIIOB pabOThI, BBISABJICHHE KITFOUEBBIX XapaKTEPUCTHK

M3yyenne npuHUHAIIOB paboThl VR-KOHTPOIIEPOB.

BhisBieHdHe  [PUHIMNOB  paboTbl  ILIIeMa  BUPTyalbHOH
peabHOCTH, MOUCK, aHaJIu3 ¥ CTPYKTypHpOBaHHE uH(popmaLuu
o apyrux VR-ycTpoicrBax

IMonck HeoOXOAMMBIX €XeM U Croco6oB s cOopkH
yerpoiicrB.  Bpibop  martepuana M KOHCTPYKIHMH AU
COGCTBEHHOMN rapHUTYPbI, MOJrOTOBKA K COOpKe yCTPOHCTBA

Yeprek cOOCTBEHHOM rapHUTYPbI

C6opka COOCTBEHHOH TapHHTYpBI, BbIpE3aHHE HEOOXOIMMBIX
Jerajien,

Jlu3aiin ycTpoicTBa




TectupoBanue 1 10pabOTKa MPOTOTHIIA

PaGoTa ¢ KapToi TIOJIb30BATEILCKOIO OIbITA: BBIABJIEHHE
11po6JieM, ¢ KOTOPBIMH MOKHO CTOJIKHYTBCS TIPH MCMOJIL30BAHNH
VR-rexHonoruit. @DoKycHpoBKa Ha OAHOH W3 HHX. AHanu3 U
OLICHKA CYILECTBYIOIMX PEIICHHUH TPOOIEMBI.

[enepaums wmpeil mist pemieHus dTHX npobnem. Onmcanue
HECKOJIBKUX HJICH, PKCIPecc-2CKu3bl. MHUHU-NIPE3eHTalMN HICH
U BBIOOp JIYUIIUX B IPOPAOOTKY

Usyuenure  MOHATHS  «IIEPCHEKTHBA»,  OKPYKHOCTH B 2
TepCreKTUBE, IITPUXOBKH, CBETOTEHH, NA/IAI0IIEH TEHH

V3yueHne CBETOTEHHM M I3/AIOLICH TEHH Ha npumepe (uryp.
[TocTpoenne OBICTPOro 3CKM3a (UIYypbl B  IEPCHEKTHBE, 2
nepenava o0bEMA C MOMOILBIO KapaHaama. TexHnKa pucoBaHHs
MapKepamMu
bnaok 2. Keiic 1.2. 17
Tpexmeproe mooenupoganue «uoedivio2oy VR-yempoicmea

OcBoenue HapblKOB padotel B [IO  ams  TpéXmepHOro 6
npoektuposanus (Ha BbIGop — Rhinoceros 3D, Autodesk Fusion
360)
3D-mozenupoBaHue pazpadaTbIBAEMOI0 yCTPOHCTBA 5

doropeanucTuyHas  Buzyanuzauus 3D-momenu.  Penuep 2
(KeyShot, Autodesk Vred)

[ToaroroBka rpaduueckuX MaTepHanoB [Uisd [PE3CHTALUU 2
npoekra (Qoro, Bumeo, uHporpadpuka). OcCBoeHHE HABBIKOB
BEPCTKHU MPE3EHTALNHU
[IpencrasiieHre MPOEKTOB Mepe] JAPYTMMH O0y4YarolUMHUCS. 2
[TyOGnuyHas npe3eHTanus U 3alura NpoeKTOB
Keiic 2. Pazpaborka VR/AR-npuioxenns
broxk 3.  2.1. [lonyyenue  HABLIKOG — NOJUSOHAIbHO2O 17

MOOCNUPOGAHUSL U 3HAHUL O NPOCPAMMHLIX cpedax OJisi cOOpKu




VR/AR-npunosicenuit

BBojiHAast HHTEPAKTHBHAS JIEKL[HsI 110 TEXHOJIOTHSAM JIOMIOJHEHHOM
U CMEIIAHHOM PEAIbHOCTH.

TectupoBanue cyuiecTByomux AR-npuioxeHui, onpeaeneHme
IPUHLMIIOB PabOThI TEXHOJIOIHH.

WHCTpYMEHTBI [UIsl CO3aHMs IIPHIIOKEHUN

Wntepdeiic 3D-penakropa [l CO3AaHUs MONMIOHANBbHOH 3D-
mozenu (Ha ycmotpenue neparora — Blender 3D, 3Ds Max u

ap.)

PaGora B 3D-penaktope: pasbop (yHKLHOHama ¥ OTpaboTKa 3
0a30BbIX HABBIKOB
O63zop u  pabora ¢  OecljlaTHBIMH  PEMO3UTOPHAMH 2
MOJIMTOHABHBIX 3D-Moaenen
dynxuonan ruardopm uist pazpadotki VR/AR-npusioxeHui 1
[TnatgopMbl pazpaboOTKH: CO31aHHE aITOPUTMOB IPHIIOKESHHS 4

BrisiBlieHHe KIIoueBbIX TpeboBaHuil k paszpadborke GUI — 1
rpauueckux HHTEp(HencoB NPUIIOKEHNH

bnaok 4. 2.2. Paspabomrka cobcmGenn020 NPULONCCHU 17
QONOIHEHHOT  PealbHOCMbIO (MO JCEAAHUIO  KOMAHObL — C
BUPMYANLLHOL PedibHOCMbIO)

BhIsIBJIEHHE TOJIB30BATENLCKON MPOOJIEMBI, KOTOPYIO CIOCOOHO 2

PEUMUTE MTPUIIOKEHNE

Jlesienre Ha KOMaH/IbI, PEABAPUTEILHOE PACIIPENCIIEHUE POJIEH

[TpennpoexTHOE UCCIIeJOBaHHUE




Pacnipesienienne posieil B KOMaHZE, ONPENENEHHE LENU U 3a1adq
paboThbI KaXI0ro

PazpaboTka clieHapust PUII0KEHHs: MEXaHUKA B3aUMO/ICHCTBUS,
(GyHKIHOHAN, NPUMEPHbIHA BU MHTEp(Eiica

Pazpaborka VR/AR-npuioxeHust B COOTBETCTBUH CO CLIEHAPHEM

COop o0OpaTHO#l CBsI3M OT TMOTEHLMAILHLIX [0Jb30BaTEICH
MPUIIOKEHHUS

JlopaGoTka TPHUIOKEHHs, YYUTbIBas OOpaTHYK  CBs3b
noJib3oBaress. B 3aBHCUMOCTH OT poJid B KOMaHJE: MOAr0TOBKA
rpapuecKUX MaTepHasoB JUis Mpe3eHTauuu mnpoekra ((poto,
BH/JI€0, HH(porpaduka).

[IpencrasiieHre MPOEKTOB Mepel APYTMMH OO0y4YarOIMMHUCS.
[TyOnuyHas npe3eHTalus U 3aLUTa IPOEKTOB

Bcero yacos
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