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I. ITosicHuTeIbHAA 3aNIMCKA

AKTYaJIbHOCTb: BUPTyaJbHas U JOMOJHEHHAS PEATBHOCTA — OCOObIE TEXHOJIOTUYECKHE
HaIlpaBJICHUs, TECHO CBSI3AHHBIE C APYTMMHU. JTU TEXHOJIOTUH BKJIKOYEHBI B CIIMCOK KIFOUYEBBIX
Y OKa3bIBAIOT CYIIECTBEHHOE BIMSHHIE HA PA3BUTHE PHIHKOB. [IpakTrduecku i Kaxxmon
MEePCIEKTUBHOM MO3HUITMHU OyIyIIero KpaiHe moJie3Hbl Oy Iy T 3HaHus u3 oonactu 3D-
MOJICIMPOBAHNUS, OCHOB IIPOTPAMMHUPOBAHMS, KOMIBIOTEPHOTO 3pEHHUS U T. 11

CorylacHO ~ MHOTOYHMCICHHBIM  uccienoBaHusiM,  VR/AR-pelHOK  pasBuBaercs
IO 9KCIIOHEHTE — COOTBETCTBEHHO, €My HEOOXOAUMbI KOMIIETEHTHBIE CIICIIUAIHUCTHI.

B xome mpakTHYeCKMX 3aHATHIA IO TpPOrpaMMe BBOJHOTO MOMAYJS OOydYarouiuecs
MO3HAKOMSTCS C BUPTYaJIbHOM, JONOJHEHHOW M CMEIIaHHOM peaNbHOCTSAMHU, MOUMYT HUX
0COOEHHOCTH M BO3MOYXHOCTH, BBISBST BO3MOXHBIE CIIOCOOBI PUMEHEHHUS, & TaK)KE OMPEICIISIT
HaumboJee WHTEPECHbIC HANpaBICHUS M JATbHEHIEro yriyOleHHs, MmapajieIbHO pa3BUBas
HAaBBIKYM  JU3alH-MBINIJICHMS, JW3aliH-aHaJli3a M CIIOCOOHOCTh  CcO3JaBaTh HOBOE |
BOCTpEOOBaHHOE.

Cunepruss METOIOB M TEXHOJOTHH, HCIOJIB3yeMbIX B HampaBieHuu «Pa3paboTka
MPUJIOKEHUH BUPTYaTbHOW M JIOTIOJHEHHOM pPealbHOCTHY», JAacT 00ydYarolieMycsl YHUKallbHbIE
MeTanpeaMeTHble KOMIIETEHIIMH, KOTOpble OyIyT TMoJIe3Hbl B cdepe MNPOeKTHUPOBaHMUS,
MOJIETUPOBaHUS O0BEKTOB U MPOLIECCOB, pa3pabOTKU MPUTIOKEHUH U JIp.

[Iporpamma ga€t HEOOXOIMMBIE KOMIIETCHIIMM [JISl JaJIbHEHUINEro yrIyOJIEHHOTO
OCBOCHMS TU3aITHEPCKUX HABBIKOB U METOJIMK MPOEKTUPOBaHUs. OCHOBHBIMU HalPaBICHUSIMU B
M3YYEHUN TEXHOJIOTHH BHUPTYyaJIbHOW M JOMOJTHEHHOW PEATIbHOCTH, ¢ KOTOPHIMH MTO3HAKOMSITCS
oOyJaroruecs B paMKax MOJYJsl, CTaHyT HadallbHbIe 3HAHUS O pa3paboTKe MPUIIOKEHUH s
pa3IUYHBIX  yCTPOWCTB, OCHOBBI ~KOMIBIOTEPHOTO 3peHUs, Oa30oBble moHATHS 3D-
MOJICTTUPOBAHHS.

Uepes 3HAKOMCTBO C TEXHOJOTHSMHU CO3/IaHUS COOCTBEHHBIX YCTPOWCTB W Pa3pabOTKH
NPWIOXKEHUH  OyAyT pa3BUBAaThCAd  HCCIIEOBATEIbCKUE, WHKEHEPHBIE U  IPOCKTHBIC
KOMITETCHITHH.

OcBoeHHE 3TUX TEXHOJOTHHA TOJpa3yMeBaeT MOJyYeHUE psga 0a30BBIX KOMITETEHIIUMH,
BJIa/ICHHE KOTOPHIMU KPUTHUYECKH HEOOXOIUMO JIF00OMY CIIELHUATNCTyY Ha KOHKYPEHTHOM PBIHKE
tpyaa B STEAM-npodeccusx.

Iean nporpamMmmbl: GopMupoBaHue yHUKaIbHBIX Hard- u Soft-kommerenmnumii mo pabore
¢ VR/AR-TexHOMOTHsMY Yepe3 UCTIOIb30BaHNE KeHC-TEXHOIOTHA.

3agauyu nporpaMmsI:

Obyuarowue:



— O00BsACHUTH 0a30Bble MOHATHA CQepbl pa3pabOTKU TNPUIOKEHUH BUPTyalbHOU U
JONIOJTHEHHOM PeabHOCTH: KIII0YEBbIE OCOOCHHOCTH TEXHOJIOTMH U UX pa3iHyus MEXIY
co0oii, maHopaMHO€ (POTO U BUEO, TPEKUHT pealbHbIX 00bEKTOB, HHTEP(EIIC,
MOJIMTOHAJIBHOE MO/IETIMPOBAHUE;

— chopMupoBaTh HAaBBIKA  BBINIOJIHEHUS TEXHOJOTHMYECKOM IIETIOYKH  pa3paboTKu
NPUIOKEHUH IS MOOWJIBHBIX YCTPOWCTB W/MJIM TEPCOHAIBHBIX KOMITBIOTEPOB C
WCTIOJIB30BAaHUEM CITEIIMATIBHBIX TPOTPAMMHEBIX CpPe;

— copmupoBaTh 6a30BbIE HABBIKM paOOTHI B pOrpaMMax i pa3paboTKH MPUIOKEHUH ¢
BUPTYaJIbHOW U JOTIOJHEHHON PEabHOCTBIO;

— copmupoBaTh 6a30BbIE HABBIKM paOOTHI B IporpaMmax AJs TPEXMEPHOTO
MO/JICJIMPOBAHMS;

— Hay4yuTb UCIOJB30BATh U aJANITUPOBATh TPEXMEPHBIE MOJIEIIN, HAXOISIIUECS B
OTKPBITOM JOCTYIIE, I 3a7a4 Keiica;

— copmupoBaTh 6a30BbIE HABBIKM paOOTHI B IporpaMmax Ajis pa3paboTKu rpauyeckux
UHTEpPEICOoB;

— TIPUBHUTH HABBIKH MIPOCKTHOH JIEATEILHOCTH, B TOM YHCJIE€ UCTIOIh30BaHNE MHCTPYMEHTOB

IJIaHUPOBAHUA.

Pazeusarowue:

— Ha IMPOTSHKCHHUH BCeX 3aHATHH (opMupoBath 4K-KoMIeTeHINY (KPUTHYECKOE
MBIIIJICHHE, KpEaTUBHOE MBIIIJICHHE, KOMMYHHKAIIHS, KOOTIepaIus);

— CcHocoOCTBOBAThH PACHIUPEHHUIO CJIOBAPHOTO 3araca;

— CcrmocoOCTBOBATh PAa3BUTHIO IMMAMSITH, BHUMAHHUS, TEXHUYECKOTO MBIIIIJICHUS,
M300peTaTeNIbHOCTH;

— CcHOCOOCTBOBAThH PA3BUTHIO AIITOPUTMHUYECKOTO MBIIIICHHS,

— cnoco0cTBOBaTh (POPMUPOBAHUIO HHTEPECA K TEXHUYECCKUM 3HAHUSM;

— cnoco0cTBOBaTh (OPMHUPOBAHUIO YMEHHSI MIPAKTUICCKOTO MTPUMEHEHHS TTOJTyYCHHBIX
3HAHUH;

— chopmupoBaTh yMeHHE POPMYITHPOBATH, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;

— cdopMUpOBaTh YMEHHE BHICTYIATh MyOJIUYHO C JOKIAAAMH, TPE3CHTAUSIMHU U T. 1.

Bocnumamenvhbie.

— BOCHHTBHIBATh aKKYPAaTHOCTh M JUCIUTUTMHUPOBAHHOCTD ITPH BHITIOJIHEHUH PaOOTHI;
— c1moco6cTBOBaTh (HOPMUPOBAHMIO MOJIOKUTEIFHON MOTUBAIIMU K TPYIOBOM

JIeITEIIbHOCTH,



CTIOCOOCTBOBATH (POPMHUPOBAHUIO OITBITA COBMECTHOTO M MHINBUAYAIBHOTO TBOPUECTBA
TP BBINOJHEHNN KOMAH/IHBIX 3aaHU;

BOCIIUTHIBAThH TPYAOIIOOHE, yBAXKCHUE K TPYAY;

(hopMHPOBATh YYBCTBO KOJIJIEKTUBU3MA U B3aMMOIIOMOIIH;

BOCIUTBIBATH YyBCTBO NaTPUOTU3MA, TPAKIAHCTBEHHOCTH, TOPAOCTH 3a TOCTHKECHUS

otedyecTBeHHOU M T-oTpaciu.

HpOFHO3pr€MbIe pe3yJabTaThbl U CIoco0bl UX IMPOBEPKUA

JInyHOCTHBIE pPe3yabTaThI:

KPUTHYECKOE OTHOIICHHE K MH(OPMALIUU U H30HPATEIBHOCTh €€ BOCTIPUSTHS;
OCMBICJIEHME MOTHUBOB CBOUX JICHCTBUI MPY BBINIOJHEHUH 3aJaHHI;

pa3BUTHE JTIOO03HATEIHHOCTH, COOOPA3UTENBHOCTH MPHU BBINOJIHEHUU Pa3HOOOpa3HbIX
3aIaHAK MPOOJIEMHOTO U IBPUCTUYECKOTO XapaKTePa,

pa3BUTHE BHUMATEIBbHOCTH, HACTOMUYUBOCTH, LEIEYCTPEMIEHHOCTH, YMEHHUS
MPEOJ0JIEBATh TPYAHOCTH;

pa3BUTHE CAMOCTOSITEIbHOCTH CY’KJICHUH, HE3aBUCUMOCTH U HECTaHIAPTHOCTH
MBIIIICHUS

OCBOEHHUE COLMATBHBIX HOPM, MIPABHUII TOBEICHUS, POJIeH U (hOpM COIMATLHOM KU3HU B
rpyIIax ¥ cooOIIecTBax;

(dhopMUpoBaHNEe KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIEHUN U COTPYIHHUYECTBE C

JIPYTUMHU 00yYarOIITUMUCH.

MertanpeamMeTHbIe pe3yabTaThl:

Pezynamusnvie ynueepcaivhvie yueOHbvle 0eucmeus.

yMEHHE PUHUMATh U COXPaHITh YUeOHYIO 3aa4y;

yMEHHE IJIaHUPOBATh MOCIIEI0BATENBHOCTD IIar0B aIrOpUTMa JJis JOCTUKEHHUS 1IeITH;
YMEHHE CTaBUTh I1eJIh (CO3/1aHue TBOPUYECKON pabOTHI), IUTAHUPOBATH TOCTH)KEHUE STOU
LETH;

YMEHHE OCYILIECTBIIATH HTOTOBBIN U MOLIATOBBIM KOHTPOJIb 10 Pe3yibTary;
CIIOCOOHOCTH aJIEKBaTHO BOCIIPUHUMATh OLIEHKY HACTaBHUKA U APYTUX 00yUaroluXcs;
YMEHHE pa3ianuyaTh Cocod U pe3ybTaT IeHCTBUS;

YMEHHE BHOCUTb KOPPEKTUBBI B ICHCTBUS B CIIy4ae pACXOKJICHUS pe3yibTaTa peleHus
3a/la4 Ha OCHOBE €€ OLIEHKU U yu€Ta XapakTepa CAeTaHHbIX OMHOOK;

yMEHHE B COTPYAHUYECTBE CTABUTh HOBBIE yUueOHbBIE 3a]auH;

CII0OCOOHOCTD MMPOSBJIATH MO3HABATCIIBHYIO HHULIMATHBY B y‘le6HOM COTPYAHUYICCTBCE,



— yYMCHHE OCBaMBaTh CITOCOOBI PEIICHUS MPOOIEM TBOPUECKOTO XapaKTepa B )KU3HECHHBIX
CHUTYaIIHsX;

- YMCHI/IG OIICHUBATH HOHy‘laIOHIHﬁC?I TBOp‘IeCKI/Iﬁ HpOIlyKT U COOTHOCHUTHB €10 C
M3HAYAJIbHBIM 3aMbICJIOM, BBIMIOJIHATH 10 HEOOXOMMOCTH KOPPEKIIMH JTMO0 MPOIYKTa,
1100 3aMbICIIa.

Ilo3nasamenvrble YHUBEPCAIbHBLE VV€6Hbl€ oeticmeust.

— YMEHHE OCYIISCTBJIATH IMOUCK WH(OPMAIMA B HHIUBUIYAITHHBIX WH(MOPMAIMOHHBIX
apxuBax oOydaroIerocs, WHQOPMAIMOHHON cpejie 00pa30BaTEIBLHOrO YUPEIKICHUS,
benepaabHBIX XpaHUIUIIAX THPOPMAIIMOHHBIX 00pa30BaTeNbHBIX PECYPCOB;

— YMEHHE UCIOJB30BaTh CPeICTBA NH()OPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
JUISL PEIIeHUs KOMMYHHKATHBHBIX, TO3HABATEIBHBIX M TBOPUYCCKUX 33]1a4;

— YMEHHE OPUEHTHPOBATHLCS B pa3HOOOpa3nuy CIIOCOOOB PeIICHUs 3a1a4;

— YMEHHE OCYHIICCTBISATh aHAIN3 OOBEKTOB C BBIJICIICHHEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB;

— YMEHHE IIPOBOJHUTH CPABHEHHE, KIACCH(PUKAIUIO IO 3aTaHHBIM KPUTEPHUSIM;

— YMEHHUE CTPOUTH JIOTUICCKUE PACCYKICHUS B (OPME CBS3U MPOCTHIX CYXIACHUI 00
00BEKTE;

— YMEHHE yCTaHaBJIMBATh AaHAJIOTHUH, IPUIMHHO-CIICJCTBCHHBIE CBSI3H;

— YMEHHE MOJEITUPOBaTh, MPe0oOPa30BLIBATh OOBEKT M3 UYBCTBEHHOW (OPMBI B MOJIEIb,
TIe  BBIJCICHBI CYIIECTBCHHBIE  XapaKTEPUCTUKH 00BEeKTa  (IIPOCTPAHCTBEHHO-
rpaduuecKkas WM 3HaKOBO-CUMBOJIMYCCKAS );

— YMEHHE CHHTE3UPOBATh, COCTABIIATH IIE€JI0€ U3 YacTeH, B TOM YHCJIC CAMOCTOSTEIILHO
JOCTPaMBaTh C BOCTIOJHEHHEM HEJJOCTAIONUX KOMIIOHEHTOB.

Kommynuxamusnvle ynusepcaivhvie Vll€6Hbl€ oeticmeusi.

— YMEHHE apTyMEHTHPOBATh CBOIO TOUKY 3pEHHsI Ha BEIOOP OCHOBAHUN U KPUTEPUEB IIPU
BbIJICJICHUH NIPU3HAKOB, CPABHEHUH U KIacCU(PUKAIIMH O0BEKTOB;

— yMEHHE BBICIYUIMBATh COOECETHIKA U BECTH AUAJIOT;

— CHOCOOHOCTH MPU3HABATH BO3MOKHOCTh CYLIECTBOBAHUS PA3IMUHBIX TOUEK 3PEHUS U
IIPaBO KaXJ0r0 UMETh CBOIO;

— YMEHHE IUIaHUPOBATh Y4eOHOE COTPYIHUYECTBO C HACTABHUKOM U APYTUMU
00yYaroIUMHUCS: ONPEACTIATH HEeNH, PYHKINN YIaCTHHUKOB, CIIOCOOBI B3aUMOICHCTBHS;

— yMEHHUE OCYIIECTBIATH IOCTAHOBKY BOIIPOCOB: MHUIIMATUBHOE COTPYIHUYECTBO B

Noucke u coope nHpopMaImu;



— YMCHUC pa3pCulaTb KOH(i)J'II/IKTBII BBISIBJICHHC, I/I,I[GHTI/Iq)I/IKaL[I/IH HpO6JICMBI, IIOUCK H
OLCHKA aJIbTCPHATHUBHBIX crmoco0oB pa3peuicHud KOH(l)HI/IKTa, MMPUHATHUC PCUHICHUA U CT'O
peam3anus;

— YMCHHUC C JIOCTATOYHOM MOJIHOTOM U TOYHOCTHIO BBIPpAXKAaTbh CBOU MBICJIM B COOTBCTCTBHUU
C 3aJa4aMi 1 YCIIOBUAMH KOMMYHHUKAIIUHN;

— BJIaJICHUE MOHOJIOTHYECKOHN M TUATIOTHYECKON JopMaMu peydH.

IIpeaMeTHBIE pe3yIbTaThl
B pesynbrare ocBoeHuUs MporpaMMel 00ydaromuecs
JOJDKHBI 3HAMY!
— KJII0YEBbIE OCOOEHHOCTH TEXHOJIOTUIN BUPTYAIbHOMN U TOTIOJTHEHHOMN pealIbHOCTH;
— NPUHLHUIBI PAaOOTHI IPUIOKEHUN C BUPTYAIIbHOM U IOMIOJIHEHHON PeabHOCThIO;
— IepeyeHb COBPEMEHHBIX YCTPONCTB, UCTIOIb3YEMBIX Ul pa0OThl C TEXHOJIOTHAMHU, U UX
IIPEIHa3HAYECHUE;
— OCHOBHOM (D)yHKIIMOHAJI IPOTPaMM JJIsl TPEXMEPHOTO MOJEIIMPOBAHMS;
— TPUHLUIBI U CIOCOOBI pa3pabOTKU MPUIIOKEHUN ¢ BUPTYaIbHOM U JOTIOJTHEHHOM
PEaIILHOCTBIO;
— OCHOBHOM (pyHKIIMOHAJI MPOrPaMMHBIX CpeJl AJisl pa3pabOTKH MPUIIOKEHHH C
BUPTYaJIbHOU U JOIOJHEHHON PEabHOCTBIO;

— 0COOEHHOCTH pa3paboTKu rpaduyecKkux UHTEepQeiicoB.

— HACTpauBaTh M 3aIlyCKaTh IIIJIEM BUPTYyaJIbHOW PEaTbHOCTH;

— YCTaHaBJIHMBATh U TECTHPOBATH NPUIIOKECHUS BUPTYaTbHON pEalbHOCTH;

—  CaMOCTOSITEIbHO COOMPATh OUKU BUPTYaJbHON PEaTbHOCTH;

— (QopmynupoBaTh 3a/1a4y Ha MPOSKTUPOBAHNE UCXO/IS U3 BBISIBJICHHOM MPOOIEMBI;

— yMETb MOJIb30BAThCS PA3TUUYHBIMUA METO/IaMU T€HEepaIK UAeH;

—  BBINOJHATH IPUMUTHBHBIEC OTIEpaAIlK B IPOTrpaMMax Ui TPEXMEPHOTO MOJICINPOBAHMS;

—  BBINOJHSTH MPUMUTHBHBIC ONEPAIMH B IPOrPAMMHBIX CPEAax Ui pa3paboTKH
IIPUJIOKEHUN ¢ BUPTYAJILHOU U JONOJIHEHHOW PEAIbHOCTHIO;

— KOMITWJIMPOBATh MPUIIOKEHUE I MOOMIBHBIX YCTPOHCTB HITH NEPCOHATBHBIX
KOMITBIOTEPOB M Pa3MeIIaTh €ro Ul CKAaYNBaHUS ITOJIb30BATEIISIMH;

— paspabateiBaTh rpaduueckuii uarepdeiic (UX/UI);

— pa3pabaTbIBaTh Bce HEOOXOIUMBIE Tpauyeckre U BUICOMATEpUaIbl U IPE3eHTaIluN
MIPOCKTA,

— TMPEACTaBIATh CBOM MPOEKT.



enademsy:
— OCHOBHOM TEpPMUHOJIOTHEN B 00JIACTH TEXHOJIOTHI BUPTYAILHOW U JOTIOJIHEHHOMN
pEaNbHOCTH;
— 0a30BBIMHU HAaBBIKAMH TPEXMEPHOT'O MOJCIIMPOBAHHS;
— 0a30BBIMU HaBBIKAMH pa3pabOTKU NPUIIOKEHUH ¢ BUPTYaJIbHON U JJONOJIHEHHOM
PEaNBbHOCTBIO;
— 3HaHUSAMU 0 MPUHLIMIIAM PabOThl U OCOOEHHOCTSIM YCTPONCTB BUPTYaJIbHOM U

JIOTIOJIHEHHOM PEaJIbHOCTH.

®opMblI NO/ABEIEHNS UTOTOB peajin3auuu 001eodpa3oBaTe/IbHOM MPOrPaMMBbI
[TonBeneHue UTOrOB peanu3yeTcs B paMKax 3alUThl pe3yJIbTaToB BbioaHEeHUs Keiica 1

u Keiica 2.

@®opMBblI 1eMOHCTPALIMH Pe3yJIbTATOB 00yUeHHs
[IpencraBnenue pe3ynbTaToB 00pPa30BATENBHOM AEATEILHOCTH MPORAET B popme ImyOamyHON
Mpe3eHTAllMM pPEelIeHUuN KeHCOB KOMaHAaMHM U TOCJIEIYIOIIMX OTBETOB BBICTYMAIOIIUX Ha

BOIIPOCBI HACTABHUKA U IPYI'X KOMAaH/I.

®opMbl ITMATHOCTUKHU Pe3yabTATOB 00y4eHH s

becena, TectupoBanue, onpoc.

CoaepixkaHue nmporpaMmsl Kypca

[Iporpamma mpenonaracT MOCTETICHHOE pacIIMpEeHUE 3HAHUHN U WX yTiayOJeHue, a Takxke
npuoOpeTeHne yMEHHl B 00JIacTU TPOCKTUPOBAHMS, KOHCTPYHUPOBAHHS W HW3TOTOBJICHHS
TBOPYECKOTO MPOAYKTA.

B ocHoBe 00pa3zoBaTenbHOTO Mporiecca JISKUT MPOeKTHBIN moaxo . OcHoBHas Ghopma
MOoJa4u TEOPUH — MHTEPAKTUBHBIC JICKIIUU U TIOIIATOBBIE MAacTEeP-KIIacChl B rpynmnax 1o 10-15
yenoBek. [IpakTrueckue 3aJaHus MIIAHUPYETCS BBIMONHATD KaK HHIAWBUIYAIbHO U B TIapax, TaKk
Y B MaJIBIX TPYIINAax. 3aHATHs MPOBOISTCS B BUJIE Oecell, CEeMUHAPOB, JIEKIIUA: 1711 HATJISTHOCTH
M0/IaBa€MOT0 MaTepuaa UCIOIb3YyeTCs pa3IuYHbIA MyJTbTUMEIUUHBIN MaTepran —

MMpe3cHTalu, BUACOPOJIMKHU, IPUIIOKCHU IIP.



TeMaTu4yeckoe NIAHKPOBaHUE

Ne Bcero
n/n Pa3jesnbl nporpaMmMbl y4eOHOr0 Kypca 4acoB
Oo0pa3oBaTte/ibHasl 4YaCTh

1 IlepBblii roa 00yueHust
IIpoexTHpyem HaeajbHoe VR-ycTpoiicTBO

1.1y 3nakomctBO. Texnuka 6e3omacHocTu. BRomHoe 3ansatue («Co3naBait 1
MHUPBD)

1.2 BBejmeHue B TEXHOJIOTUH BHPTYAIbHOMN U JONOTHEHHOW PEaTbHOCTH 1

1.3| 3nakomctBO ¢ VR-TeXHONIOTHsAMH Ha HHTEPAKTUBHOW BBOJHOU JICKIIUH 1
TecTupoBaHue ycTpoiiCcTBa, yCTAaHOBKA IPUIIOKEHUH, aHAIIU3 1
MPUHIIUIIOB Pa0OTHI, BBISIBICHUE KIFOUEBBIX XapaKTEPUCTHK
BrlisiBiIeHrE PUHIIUIIOB PAa0OTHI IIJIEMa BUPTYaIbHOU PEaTbHOCTH, 2

TIOKCK, aHaJIN3 U CTPYKTYpUpOBaHue HHPpopMmaiuu o apyrux VR-

YCTPOMCTBAX
Br16op MaTepuana 1 KOHCTPYKIIMH JUIsl COOCTBEHHOM TapHUTYPHI, 2
MOJITOTOBKA K COOpKE yCTpoiicTBa
CoOopka cOOCTBEHHOU rapHUTYPHI, BBIPE3aHUE HEOOXOIUMBIX JIeTajei 2
COopka coOCTBEHHOI rapHUTYPbI, BIpE3aHUE HEOOXOAUMBIX JeTaleH, 2
JIM3alH YCTPOMCTBA
TectupoBanue u 70pabOTKa MPOTOTUTIA 2




Pabora ¢ kapToil moIh30BaTENHCKOTO OMbBITA: BBIABICHUE MPOOIIEM, C
KOTOPBIMU MOHO CTOJIKHYThCS ITPHU Mcnojib3oBaHuu VR. @okycupoBka
Ha OJHOU W3 HUX

AHanuM3 ¥ OlleHKa CYIIECTBYIOMIUX pemeHui mpobaemel. Maporpaduka
110 PeHICHUsIM

['enepanus uneit 11 pemeHus 3Tux npoodsieM. OnucaHue HECKOJIbKUX
UJeH, FKCIpecc-3CKNU3bl. MUHU-TIPE3EHTALNU UAEH U BBIOOD JTyUIINX B
popaboOTKy

N3ydeHne NOHITHSI «IIEPCIIEKTUBA», OKPY>KHOCTH B IIEPCIIEKTUBE,
HITPUXOBKH, CBETOTEHH, IaIAI0IEH TEHU

W3y4eHne CBETOTCHHU U MAIA0IIEH TeHH Ha TIpuMepe Quryp.
[TocTpoenue OpICTPOTO CKM3a GUTYPHI B IEPCIICKTUBE, TIepeaaya
00BEMa ¢ momoIbio Kapanaama. TexHuka pucoBaHus MapKepaMu

OcBoenue HaBbIKOB paboThl B [1O 17151 TpEXMEPHOTO MPOESKTUPOBAHUS
(ma Be1OOp — Rhinoceros 3D, Autodesk Fusion 360)

3D-MopnenupoBaHue pa3padaThIBAEMOT0 YCTPOUCTBA

®oropeanuctuynas Buzyanuzanus 3D-moxenu. Pennep (KeyShot,
Autodesk Vred)

[ToaroToBka rpadUuecKuX MaTEPUAIIOB IS TPE3CHTAIMH ITPOSKTa
(poro, Bumeo, wuHporpaduka). OCBOCHHE HABBHIKOB BEPCTKHU
PE3CHTAIMH

[IpencraBnenne NpoeKkTOB Nepea ApyrumMu odydarommucs. [lyonuanas
NPE3EeHTAIMs U 3aIUTa IPOEKTOB

Bcero yacoB

34

Bropoii ron o0yuenusi. PaspadarpsiBaem VR/AR-nipuiioxenus

BBOI[HaSI HWHTCPAKTUBHAA JICKIUA IO TEXHOJOTHUAM Z[OHOJIHCHHOfI u
CMEIIaHHOMN PEAIbHOCTH




TectupoBanue cyuiecTByromux AR-puaoxeHui, onpeaeneHue
HPUHIMIIOB paOOThl TEXHOJIOTHU

BrrsBiienue npoGiieMHON cuTyanuu, B KOTopoi momoriio 061 VR/AR-
HIPUI0KEHUE, UCIIOJIb3YsI METOIbl AU3AMH-MbIIICHHSI

AHau3 U OLIEHKA CYIIECTBYIOLIUX pelIeHni npoduemsl. ['eneparus
coOCTBeHHBIX HJeH. Pa3paboTka clieHapusi IPUIIOKEHUS

Pa3paboTka cueHapusi IpUIIOKEHUS: MEXaHUKA B3aUMOJICHCTBHS,
(byHKIMOHAJ, TPUMEPHBINA Buj nHTepderica

MuHM-Ipe3eHTalK UAeH U UX 1opaboTKa 1o 0OpaTHOH CBS3H

[MocnenoBarenbHOE H3yYeHHE BOBMOXKHOCTEN Cpeibl pa3spaboTKu
VR/AR-11puioxeHH

N

Pa3zpaborka VR/AR-nipusio)xeHust B COOTBETCTBUU CO CIICHAPUEM

CO6op 00paTHOH CBSI3M OT MOTCHIIMAIBHBIX MOJIb30BATEIICH TPHUIIOKEHUS

I[opa60T1<a IIPUJIOKCHU S, YUUTBIBAS 06paTHy10 CBA3b IMOJIB30BaTCIsA

BrisBiienne kinrodeBbIx TpeboBanmil Kk pazpadorke GUI — rpaduueckux
UHTEp(EcOB NPUIIOKEHHH

N [N [N 0o

Pa3paboTka nntepderica npuioKeHuss — AU3aiiHa U CTPYKTYPHI

[TonroroBka rpadUUeCKUX MaTEPHAIIOB JIJIS TIPE3CHTAIINN TIPOSKTa
(dpoto, Bumeo, wuHPporpaduka). OCBOCHHE HABBIKOB BEPCTKH
pe3eHTAINN

[IpencraBieHue MPOEKTOB Mepe ApyruMu odydaromumucs. [lyonununas
MPE3EHTAINS U 3alIUTa IPOESKTOB

Bcero uacos
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Coaepixkanue TeM NMPOrpaMmbl

IlepBrlii rog o0y4venus. Ilpoextupyem naeaibnoe VR-ycTpoiicTBo

B pamkax mepBoro roma (34 u) oOydarommecss HCCIEAYIOT CYIICCTBYIOIIUE MOJETH
YCTPOWCTB BUPTYaJIbHOW PpEAIbHOCTH, BBIABISAIOT KIIIOYEBBIE MapaMeTphbl, a 3aTEM BBIIOJIHIIOT
MPOEKTHYIO 3aJlady — KOHCTpYyUpPYIT cobctBeHHOe VR-ycrporictBo. OOydaromuecss UCCICaYIOT
VR-koHTposuiepsl 1 00001IAIOT BO3MOXKHBIE NPUHIUIBI YIPABICHUS CHUCTEMaMU BHUPTYaJlbHOM
peambHOCTH. CpaBHMBAIOT pa3IM4yHbIE THUIBl YHOPABICHHUS M JAETAIOT BBIBOABI O TOM, YTO
He00X0uMO ISl «0OMaHay Mo3ra U MOTPY>KEHUs B APyroi Mup.

OOyuatomuecss CMOTYT coOpaThb COOCTBEHHYIO Mojenb VR-TapHHUTYpBI:  CIIPOEKTHPOBATbH,
CMOJIETUPOBaTh, BbIpe3aTh/pacneyaratb Ha 3D-mpuHTEpe HY)KHBIE DSJEMEHTBl, a 3aTeM
IIPOTECTUPOBATh CAMOCTOATENIBHO pa3paboTaHHOE YCTPOMCTBO.

Bropoii rox o0yuenusi. PazpadarsiBaem VR/AR-nipusioxkeHust

[Tocne ¢popmMupoBaHusi OCHOBHBIX IMOHSATUN BUPTYaTbHOW PEaIbHOCTH, TIOJYUYSHUS HaBBIKOB
pabotel ¢ VR-o0opynoBanueM B mepBblii rox oOyueHusi(34 u), oOydaromuecs NEpexXomsT K
PacCMOTPEHHIO TOHATUN JOMOJHEHHOM M CMEIIaHHOW peallbHOCTH, pPa30HpaloT HUX OCHOBHbBIE
ornuuus ot BuptyanbHOW. Co3maror cobOctBeHHoe AR-mpunokenne (augmented reality —
JIOTIOJTHEHHAsT PEabHOCTh), OTpalaThiBasi HABBIKK pa0OTHl ¢ HEOOXOJAMMBIM B JajbHEUIIEM
MIPOrPaMMHBIM 00eCTIeUeHUEM, HaBBIKU AU3aiH-TIPOCKTUPOBAHUS U IN3AMH- aHATUTUKU.
OOyuaromuecss Haydarcss paboTaTh C KPYMHEUIIMMH PENO3UTOPHSIMHU OECIUIaTHBIX TPEXMEPHBIX
Mojieiell, CMOTYT MHUHHMAJIbHO aJalTUPOBAaTh MOJIETH, UMEIOIINEcs B CBOOOIHOM JOCTYTE, IMOJ
CBOM HYXIbl. HaumHaeTcs 3HAKOMCTBO €O CTPYKTypou wuHTepdeica mporpammbl s 3D-
MojeNMupoBaHusa (Mo ycMoTpeHuto HacTaBHMKa — 3ds Max, Blender 3D, Maya), ocHOBHBIMU
KOMaHAaMH. BBOJSTCS MOHATHUS «IIOJTMTOHATIBHOCTB» M «TEKCTYpay.



Kaaposble ycji0BusI peaiu3auuu NporpaMmmbl

TpeboBaHus K KaJpOBBIM pecypcam:

® YKOMIIJICKTOBAHHOCTH O6pa3OBaTeJ'ILHOF O YUPCIKACHUA NIEAAIrOTNICCKHUMU,

PYKOBOJSIIMMHU ¥ HHBIMHA PaOOTHUKAMH,

YPOBEHb KBATM(UKAINH TIEarOTMIECKUX, PyKOBOISIINX U HHBIX pAOOTHUKOB
00pa30BaTENBLHOIO YUPEKICHUS;

HETPEPBIBHOCTH MPO(PECCHOHATBHOTO Pa3BUTHS TIEJArOTUIECKUX M PYKOBOJISIIIX
pabOTHUKOB  00Pa30BaTENFHOTO  YUPESKACHUS, PEATH3YIONIETO OCHOBHYIO

o0pa30BaTeNbHYI0 IPOTrpamMmy.

KOMHCTGHHI/II/I neaarorutdeCKoro pa6OTHI/IKa, PEATU3IYIOMIETO OCHOBHYIO

00pa30BaTeNbHYI0 IPOTPaAMMY:

o0ecreunBaTh yCIOBUS AJIs YCICITHON JeSATeIbHOCTH, TO3UTHBHOW MOTHBAIIHH, &
TAKKC CaMOMOTHBHUPOBAHUA O6y‘-IaIOIlII/IXC$I;

OCYHICCTBIIATH CaMOCTOSITEJILHEBIN TOUCK U aHAJIN3 I/IH(i)OpMaHI/II/I C IIOMOIIIBKO
COBpPEMEHHBIX HHPOPMAITMOHHO-TIOUCKOBBIX TEXHOJIOTUH;

BJIaAICHUC MHCTPYMCHTaAMU HpOGKTHOﬁ ACATCIIbHOCTH,

YMEHHUE OPraHU30BbIBaTh M COTIPOBOXKIATH YICOHO-HCCIICI0BATEIBCKYIO H
MIPOEKTHYIO AESITeLHOCTh 00YJarOIIUXCS;

YMEHHUE HHTEPIPETUPOBATH PE3YIbTAThl JOCTHKCHHUN 00yUJaONUXCS;

0a30BbIc HABBIKK PabOTHI B TIpOrpaMMax il TPEXMEPHOTo MojieaupoBanus (3ds
Max, Blender 3D, Maya u 1p.);

0a30BbIe HABBIKH PA0OTHI B TPOTPAMMHBIX CPEax 1Mo pa3paboTKe MPUIIOKESHUN C

BHUPTYaIbHOU U JonofHeHHOU peanbHOCThIO (Unity3D, Unreal Engine u ap.).



MaTepI/IaJILHO-TeXHI/I‘-IeCKI/Ie Ycj10BUs peain3aliuu NnporpaMmmal

AnnapaTHoe U TeXHHYeCKoe ofecnevyeHune:

Pabouee mecTo oOyuaromerocs:

HOYTOYK: MPOU3BOIUTEIHHOCTH Mporieccopa (mo recty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ue meree 2000 exunuir; 00bEM
ornepaTuBHOU namsATu: He MeHee 4 ['0; 00béM HakonuTens SSD/eMMC: He meHee
128 I'6 (m11 COOTBETCTBYIOLIMM 110 XapaKTEPUCTUKAM NIEPCOHAIBbHBII

KOMIIBIOTEP C MOHUTOPOM, KJIaBUATYPOU U KOJIOHKAMU); MbIIIIb.

Pabouee mecTo HaCTaBHUKA:

HOyTOYK: mpoueccop Intel Core 15-4590/AMD FX 8350 — ananoruynas wim
Oonee HOBass Mojenb, rpaduyeckuii mporeccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — anpanornunas wid 0oJiee HOBass MOJIENL, O0BEM
omnepatuBHOU mamsaTu: He MeHee 4 10, BuneoBbixoq HDMI 1.4, DisplayPort 1.2
niu Oosee HoOBas MoOJAENb (WIM COOTBETCTBYIOLIMI IO XapaKTepUCTUKaAM
NIEPCOHANIBHBIN KOMIIBIOTEP C MOHUTOPOM, KJIIABHATyPOH M KOJIOHKaMH);

uuieM BuptyanbHoi peanbHocTd HTC Vive nmm Vive Pro Full Kit — 1 it
JIMYHbIE MOOMIIbHBIE YCTPOICTBA 00YYaIOIINXCS U/UIIM HACTaBHUKA C
omepanroHHoM cucteMoit Android;

Mpe3eHTAllMOHHOE 000PYJ0BaHHE C BO3MOKHOCTHIO MOJKIIOYEHHS K KOMIIBIOTEPY
— 1 KOMIIJIEKT;

GbaumuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHast 10cka, COOTBETCTBYIOLINI Habop

MUCHMEHHBIX MPUHAUIEKHOCTEH — 1 1T.; equnas cetb Wi-Fi.

IIporpammHoe obecnieyeHue:

oucHoe mporpaMMHOE 0OECTICUeHHE;

nporpaMMmHoe obecreueHue A TpéxMeproro mozenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

IporpaMMHasi cpeia Ui pa3padOTKH MPHUI0KEHHH C BUPTYaIbHOU U
nononueHHo# peanbHocThiO (Unity 3D/Unreal Engine);

rpaduUecKuii peIakTop Ha BEIOOp HACTAaBHUKA.


http://www.cpubenchmark.net/)

Pacxonnbie MaTepuabl:

Oymara A4 miis pucoBaHUs U pacliedaTku — MUHUMYM | ymakoBka 200 JUCTOB;
Oymara A3 nmist puCOBaHUSI — MHUHHMYM IO 3 JIMCTa Ha OJHOTO 00yYaromerocs;
HA0Op MPOCTHIX KapaHAANIeH — MO KOJIMYECTBY 00YJArOIIUXCS;

HA00p YEPHBIX MIAPUKOBBIX PYyUEK — MO KOJMYECTBY 00YUaIOIINXCS;

ket [IBA — 2 mit.;

KJIeH-KapaHJ1all — I10 KOJIMYECTBY 00y4arolnXCs;

CKOTY IIPO3pavyHbIi/MaTOBBIN — 2 IIT.;

CKOTY JIBYyCTOPOHHHM — 2 WIT.;

KapTOH/TOPpoKapTOH miisi MakeThupoBaHus — 1200*800 MM, MO OJHOMY JIHCTY Ha JBYX
o0yJaronuxcs;

HO MaKETHBIN — M0 KOJMYECTBY 00yUJaOIINXCS;

JIE3BUS [T HOKAa CMEeHHBIE 18 MM — 2 T,

HOKHUIIBI — IO KOJIMYECTBY 00yYJaOIUXCS;

KOBPUK JIJIsI PE3KU KapTOHA — MO KOJUYECTBY O0yUarOIINXCS,

JUH3BI 25 MM WK 34 MM — KOMIUIEKT, [0 KOJTMYECTBY O0yUarOLIXCS;

nporoiaauTeabHo — PLA-mmactuk 1,75 REC HECKONIBKUX IIBETOB.
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17. https://vrgeek.ru.
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24. http://3d-vr.ru/.
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28. http://www.vrfavs.com/.

29. http://designet.ru/.
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31. http://www.notcot.org/.

32. http://mocoloco.com/.
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