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I. IlosicHuTeIbLHAS 3aMMCKA

AKTyaJIbHOCTb: BUPTYyaJIbHasi U JOTIOJIHEHHAS PEAIbHOCTH — 0COObIE TEXHOJIOMMUECKHE
HArpaBJICHHUs, TECHO CBS3aHHBIE C JPYTMMH. DTH TEXHOJIOTMM BKJIOYEHBI B CIIMCOK KIIFOYEBBIX
Y OKa3bIBAIOT CYLIECTBEHHOE BIMAHWE Ha Pa3BUTHE pBIHKOB. [IpakTHYECKH JUis KaXK10M
MEPCHEeKTUBHONW MNO3WIMK  Oyaywiero KpaiHe moJje3Hsl OyayT 3Hanus w3 obsactu  3D-
MO/E/TMPOBAHHUSA, OCHOB ITPOrPaMMHPOBAHHUS, KOMIIBIOTEPHOIO 3PEHHS U T. I1.

CornacHo ~ MHOrOYMCNICHHBIM  HCClenoBaHusM, VR/AR-pbIHOK  pasBuBaercs
MO 3KCIMOHEHTE — COOTBETCTBEHHO, €My HEOOXOIUMbI KOMITETEHTHBIE CIIELIMAJIUCTDI.

B Xome mpakTHUeCKMX 3aHATHH 10 NpPOrpamMMe BBOXHOIO MOAYJIS 0Oydaroumecs
NIO3HAKOMSATCS C BHPTYalbHOM, JONOJHEHHOW M CMEIIAHHOW pEalbHOCTSAMH, MOMMYT HX
OCODEHHOCTH M BO3MOXKHOCTH, BBISBAT BO3MOXKHBIE CIIOCOOBI IIPUMEHEHHMS, A TAKKE ONPENEIIAT
Haubosiee MHTEPECHBIC HAMpPABJICHUS IS JA/bHEHIIero yriayb/aeHus, napajiiesbHO pa3BHBas
HAaBBIKM  JIM3aWH-MBILUICHUS, [M3aiH-aHaM3a M  CHOCOOHOCTH CO37aBaTh HOBOE W
BOCTpPeOOBAHHOE.

CuHeprus METONOB M TEXHOJIOTHH, WCIONb3yeMbIX B HanpasieHun «Pa3paboTtka
NPHJIOKEHHUI BUPTYaAJIbHOW M JOMOJIHEHHOH PEallbHOCTHY, NAacT 00yYaloEeMyCsi YHUKAJIBHBIE
METanpeMETHbIE KOMIIETEHIIMH, KOTOpble OyayT moniesHsl B cdepe MpOEeKTHPOBAHMS,
MOJEIMPOBaHHs 00BEKTOB H IMPOLIECCOB, Pa3pabOTKH MPHUIIOKEHHM U JP.

[Iporpamma 1aét HEOOXOAMMbIE KOMIIETCHLUMH [JIs AAJbHEHLIEro yriay0iéHHOro
OCBOEHHS TM3AMHEPCKUX HABBIKOB M METOJMK MPOEKTUPOBaHUS. OCHOBHBIMU HAIIPABIEHUSMH B
U3YYEHUHM TEXHOJIOTMH BUPTYAJIbHOH U JOMOJHEHHON PEalbHOCTH, C KOTOPBIMH TO3HAKOMSITCS
o0y4aroIMecsi B paMKaxX MOJYJIs, CTAaHYT Ha4ajbHbIE 3HAHUS O Pa3pabOTKe MPUIOKEHUH IS
pa3IM4HbIX ~ YCTPOMCTB, OCHOBbl KOMIIBIOTEPHOTO 3peHusi, 0a3oBbie moHATHS 3D-
MOJICJTUPOBAHMUSI.

Yepe3 3HAKOMCTBO C TEXHOJIOTUSIMH CO3[IaHUS COOCTBEHHBIX YCTPOMCTB M pa3paboTKu
NpuaoKeHUH  OyayT pa3BHBaTbCS  MCCIICNOBATENIbCKHE, MHKCHEPHBIE M IPOEKTHBIE
KOMITETCHLIUH.

OcCBOEHHE 3THX TEXHOJIOTMH MOAPa3yMEBAET IMOJy4eHHE psia 0a30BbIX KOMIETEHIIMMA,
BJIaZICHUE KOTOPIMHU KPUTHUECKH HEOOXO0AUMO TH000MY CHIEIMATMCTY HA KOHKYPEHTHOM PBIHKE
tpyna B STEAM-npodeccusx.

Iless nporpammsbl: GopmupoBaHue yHUKaNbHbIX Hard- u Soft-komnerenumii mo padore
¢ VR/AR-TEXHONOTHSIMU YE€PE3 MCTIONb30BAHUE KEHC-TEXHOIOTHIA.

3axaum nporpamMmai:

Obyuarowue:



00BACHUTL 0a3oBbie MNOHATHA Cdepbl paspabOTKH NPUIOKEHWH BUPTYaNbHOM W
JIOTIOJTHEHHOH PEAIbHOCTH: KIIFOYEBbIE 0COOEHHOCTH TEXHOJIOTHI U MX PasIHuMs MEXKIY
coboi, naHopamHoe (OTO M BHIEO, TPEKUHI peabHBIX O00BEKTOB,  HHTEpdeEiic,
MOJIMTOHAJIbHOE MOJEIIUPOBAHKE;

chopMMpOBAaTL  HABBIKM  BBINIOJIHEHHS TEXHOJOTMYECKOH LIENOYKH  pa3paboTKH
MPUJIOKEHUH Ui MOOMIIBHBIX YCTPOMCTB W/WIIM TEPCOHAIBHBIX KOMITBIOTEPOB C
MCII0JIb30BAHMEM CIIELHAJIbHBIX TPOTPAMMHBIX CPELI;

chopmupoBaTh 6a30BbIC HABBIKM PAOOTHI B NPOrpaMMax JUis pa3paboTKH MPUIOKEHHI ¢
BHPTYaJbHON U JONOIHEHHOW PeabHOCTHIO,

chopmupoBath Ga3oBble HaBbIKM Ppab0OThl B NporpamMMax s TPEXMEPHOTO
MOZICTUPOBAHHUS,

HAYYUTh MCIONb30BaTh M aJanTUPOBAaTh TPEXMEPHBIE MOJENH, HAXOMALIMECS B
OTKPBITOM NOCTYTIE, JUTS 3aa4 Keiica,

chopmupoBaTh 0a30Bble HaBbIKM PabOThI B MporpamMmax asis pa3paboTKH rpaduyecKux
UHTEPPEHCOB,

MPUBHTb HaBbIKK MPOEKTHOM JEATEILHOCTH, B TOM YHUCIIE UCTIONB30BAaHHE HHCTPYMEHTOB

MJIaHUPOBAHUA.

Pazsusaiowue:

Ha TMPOTSHKEHWM BCeX 3aHATHH (QopmupoBath 4K-KOMMETEHIMH (KPHUTHYECKOE
MBILIJICHHE, KPEATUBHOE MBILIJIEHHE, KOMMYHHUKALIUSA, KOOTIEPALHs );

CrnocoOCTBOBATh PACIIMPEHHIO CIIOBAPHOTO 3armaca;

CrocOOCTBOBAaTh  PAa3BUTHIO  NaMSTH, BHUMAaHHWS, TEXHMYECKOrO  MBIILICHHS,
U300peTaTeNIbHOCTH,

CrocoOCTBOBATh PAa3BUTHIO AITOPUTMHUYECKOTO MBIIILIEHHUS,

CrnocodcTBOBaTh OPMUPOBAHUIO HHTEPECA K TEXHHUYECKHAM 3HAHMSM,

Crnoco6CcTBOBaTh (POPMHUPOBAHHIO YMEHHS MPAKTHYECKOrO MPUMEHEHHUS I0JTYYEHHbIX
3HAHWIM,

chopmupoBaTh yMeHHE (HOPMYIHPOBATH, APIYMEHTHPOBATh U OTCTAMBAThH CBOE MHEHHE;

copMHPOBaTH YMEHHE BBICTYNATh MYOJIMYHO C JOKJIAJAMH, IPE3CHTALMAMH U T. 1.

Bocnumamenvsnuie:

BOCIIMTBIBATH aKKYyPAaTHOCTb U AUCLMIUIMHUPOBAHHOCTb NP BHITIOJIHEHUH pabOThI;
crnocoOcTBOBaTh  (OPMUPOBAHUIO  TIOJIOKUTENIBHOW  MOTHBAIlMM K TPYJOBOIA

JCATCIIBHOCTH,



CrnocoOCTBOBATh (POPMUPOBAHHMIO OMBITA COBMECTHOTO M HUHIUBHUYaJIbHOIO0 TBOPYECTBA
IPH BBITIOJJHEHHU KOMAHIHBIX 3a1aHHI;

BOCIUTBIBATH TPYA0IO0HE, YBOXKECHHUE K TPYAY;

(opMUpPOBaTh YYBCTBO KOJUIEKTUBH3MA U B3aMMOIIOMOILILIH,

BOCIIUTBIBATE YyBCTBO MAaTPHOTH3MA, I'DAXKAAHCTBEHHOCTH, TOPHOCTH 3a IOCTHIKECHUS

oredecTBeHHON U T-oTpaciu.

IIporHozupyemsbie pe3yibTaThbl H COCOOLI HX NPOBEPKH

JIH4HOCTHBIE Pe3y/IbTATDI:

KPUTHYECKOE OTHOLICHUE K MHPOPMALIMK U H30MPATENbHOCTb €€ BOCIPUSATHS,
OCMBIC/IEHHE MOTHBOB CBOMX JCHCTBHIA IPH BHINOJTHEHHH 3aIaHHi,

pasBUTHE JIF0DO3HATENLHOCTH, COOOPA3UTENLHOCTH P BBHITIONHEHHH PasHOOOPa3HBIX
3a1aHui NPoGJIEMHOr0 U 3BPHCTHYECKOTO XapaKTepa;

Pa3BUTHE  BHHUMATEILHOCTH,  HACTOWYMBOCTH,  LENEYCTPEMJIEHHOCTH,  YMEHHS
TPEOI0NIEBATh TPYAHOCTH,

Pa3BUTHE CaMOCTOSTENLHOCTH CYXKICHHH, HE3aBHCUMOCTH W  HECTAHJAPTHOCTH
MBIILICHHS

OCBOCHHE COLMAJIbHBIX HOPM, TPaBHII MOBEACHHUS, POJieii 1 (OPM COLMANBHOM JKU3HH B
rpynmnax v coo0IecTsax;

(opmHpoBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIEHHH M COTPYIHHYECTBE C

APYTUMHU 00Y4alOLIMMHCH.

MeranpeamMeTHble pe3yJibTaThl:

Peaynasmusnvie ynusepcanovnvie yuebuvie oeticmeus:

YMEHHE MPUHUMATh M COXPaHsATh Y4eOHY0 3a1auy;

YMEHHUE IUIAaHUPOBATH IMOCJICIOBATEIbHOCTD LIAr0B aJrOPUTMA ISl TOCTHIKEHHUS LIEITH;
YMEHHE CTaBHUTh LD (CO31aHUE TBOPYECKOH paboThI), IIIAHMPOBATh HOCTHIKEHHUE ITOM
LIEJIH;

YMEHHE OCYLICCTBIIATH MTOTOBbIM U MOIIAT0BbIA KOHTPOJIb MO PE3YJIbTATY,

CMOCOOHOCTB aNIeKBaTHO BOCIPUHUMATh OLIEHKY HACTABHUKA U ApYrux o0y4aroummxcs;
YMEHHE Pa3iinyaTh CIOCO0 U pe3ynbTaT ACHCTBUSA,

YMEHHE BHOCHTH KOPPEKTHBbI B JICHCTBHSA B Cy4ae PACXOXACHHS Pe3yJibTaTa PEIlCHHs
3a/la44 Ha OCHOBE €€ OLICHKH M y4€Ta XapaKTepa CAeIaHHbIX OLIHO0K;

YMEHHE B COTPYJIHMYECTBE CTABUTh HOBbIE yUeOHBIE 3a/1auM;

CIOCOOHOCTh MPOSABJIAITH NO3HABATC/IbHY IO HHULIHATHBY B y‘{e6HOM COTPYAHHYCCTBE,



YMEHHE OCBauBaTh CrOCOObI peleHus: npobsieM TBOPYECKOTrO XapakTepa B JKH3HEHHBIX
CUTYaLHAX;

YMEHHE OLEHMBATh TMOJIyYAIOUIMHCA TBOPYECKUH TIPOAYKT M COOTHOCHTH €ro C
M3HAYaJIbHBIM 3aMbICJIOM, BBINOJHATE 110 HEOOXOAMMOCTH KOPpPEKLMH JTHOO MpOIyKTa,

00 3aMbICIIa.

[lo3nasamenvhble YHUBEPCAIbHbIE yqeGHbze oelicmeust.

YMEHUE OCYLIECTBIATh MOMCK MHOOPMALMH B HHIMBHUAYAJIbHBIX HMH(OPMALMOHHBIX
apxuBax oOyuarowierocs, MHMOPMALMOHHOW cpene 00pa30BATEIBLHOIO YUYPEKICHHUS,
(denepanbHBIX XpaHHIHIIAX HHPOPMALMOHHBIX 00Pa30BaTE/IbHBIX PECYPCOB;

YMEHHE UCTIONB30BaATh CPEACTBA HHPOPMALMOHHBIX M KOMMYHHKAILIMOHHBIX TEXHOJIOTHH
IUISL pEUICHHS] KOMMYHHKATUBHBIX, TO3HABATEIbHBIX U TBOPYECKUX 3a]ay;

YMEHUE OPHEHTUPOBATHCS B Pa3HOO0pa3uu criocobOB pelieHUs 3a1ay;

YMEHME OCYIIECTBISATh aHaJM3 OOBEKTOB C BBIACJICHHWEM CYLIECTBEHHBIX W
HECYIIECTBEHHBIX MPHU3HAKOB,

YMEHHE MPOBOINTH CPaBHEHHUE, KJIACCU(MKALIMIO 110 3aJaHHBIM KPUTEPHSIM;

YMEHHE CTPOHTh JIOTHYECKHE PacCy)XIeHHsi B (OpMe CBSI3H MPOCTHIX CYXIAEHHH 00
00beKTe;

YMEHHME YCTAHABJIMBATh AHAJIOTMH, IPUYUHHO-CIICICTBEHHbBIE CBS3H,

YMEHHE MOJEIMPOBaTh, MPeoOpa3oBbIBaTh OOBEKT M3 YyBCTBEHHOM ()OPMBI B MOJEID,
rZI€  BBIACJIEHbI  CYIIECTBEHHbIE XapaKTEPUCTHKH 00BbeKTa  (MPOCTPAHCTBEHHO-
rpaduyeckas WM 3HaKOBO-CHMBOJIMYECKas ),

YMEHHE CHHTE3UPOBaTh, COCTABIATH LIEJIOE M3 4YacTeil, B TOM YHCIIE CaMOCTOSTEILHO

JAOCTpauBaTh C BOCIOJIHEHUEM HEAOCTAOUIUX KOMITOHCHTOB.

Kommynuxkamusnvie ynusepcaibtvie yyebnvle 0etcmeus.

YMEHHE apryMEHTUPOBATh CBOK TOYKY 3PEHUS Ha BbIOOP OCHOBAHUM M KPUTEPUEB NPH
BBIJICJICHUH TPU3HAKOB, CPABHEHUHU U KJ1acCH(pHKaLIMU O0BEKTOB;

yMEHHE BBICJTLIMBATh COOECETHMKA U BECTH HAJIOT,

CIOCOOHOCTh MpH3HABaTh BO3MOMHOCTh CYLIECTBOBAHHMS PA3JIMYHbIX TOYEK 3PEHUS H
NpaBO KaXXIA0r0 HMETh CBOIO;

YMEHHE IUIAHUPOBaTh Y4eOHOE COTPYJHHYECTBO C HACTABHUKOM M JAPYTHMH
00y4aIOLIMMHUCS: OTIPEEISATh LENH, (PYHKIIMH YYaCTHUKOB, CIIOCOOBI B3aMMOICHCTBHS,
YMEHHE OCYLLIECTBIIATH [IOCTAHOBKY BOIPOCOB: HHULIMATUBHOE COTPYAHHUYECTBO B TOUCKE

u cOope uHpopmarmu;



YMEHHE pa3pelaTh KOH(IMKTHI: BBIABICHHE, WACHTU(MKALMS NPOOIEMBI, TOMCK M
OLICHK aJIbTEPHATHBHBIX CHOCO00B Pa3pelleHUs] KOH(IHKTA, IPHHATHE PELICHHS H €ro
peanusanus;

YMEHHE C 10CTATOYHOM IMOJIHOTOM ¥ TOYHOCTBIO BBIPAXKATh CBOU MBICIIH B COOTBETCTBUH
C 3a71a4aMH U yCJIOBUSIMH KOMMYHHMKALIMH,

BJIQICHUE MOHOJIOTHYECKOH U IHAJIOrHYECKOH (popMamMu peun.

IIpeameTHbIe pe3yibTaThl

B pe3ynbrate 0cBOCHMS IPOrpaMMbl 00y HaIOIIMECS 1OIDKHBI

3HAMb:

KITIOYEBbIC 0OCOOCHHOCTH TEXHOJIOTHiT BUPTYAIbHOM M I0TIOJTHEHHOH PealbHOCTH;
MPHHLMITEI PabOTBI MPUIIOXKEHHI C BUPTYAILHOM U JIOMOTHEHHOM PEANLHOCTBIO;
NEPEYCHb COBPEMEHHBIX YCTPOHCTB, UCIOJIb3YEMBIX Uil Pa0OTHI C TEXHONOTMAMH, H HX
NpeJHa3HAYECHHE,

OCHOBHO# (D)YHKIIMOHAJ MPOTrPamMM JUTsi TPEXMEPHOTO MOJIETHPOBAHHS,

MPUHLMIBL U CrIOCOObI Pa3paboTKHU MPHIOKEHUH C BUPTYAJIbHOH M JIOMOJHEHHOM
PEalbHOCTBIO,

OCHOBHOM ()YHKUMOHAN TNPOrPaMMHBIX Cpen mis  pa3paboTKu MIPUJIOKEHUH €
BUPTYQJIbHOM M JIOTIOJIHEHHOW PEaJIbHOCTBIO;

0COOEHHOCTH pa3paboTky rpaduueckux HHTEPQEHCOB.

HACTpauBaTh U 3aIyCKaTh LIJIEM BUPTYAJbHON PEATbHOCTH,

YCTaHaBJIMBATh U TECTUPOBATh MPHIIOKEHHS BUPTYAJIbHON PEasibHOCTH,

CaMOCTOSTEIbHO COOMPATh OUKH BUPTYAJIbHON PEATbHOCTH;

(GopmynHpoBaTh 3a1a4y Ha POEKTHPOBAHUE HCXOMS M3 BHISABJICHHOM npobsiemsl,

YMETb M0/1b30BATHCS Pa3IMYHBIMUA METOIAMH I'€HEPALIUKU MIICH;

BBITIOJIHATD IPUMHTHBHBIE ONEPALIMK B IPOrpaMMax JUis TPEXMEPHOTO MOJIETMPOBAHMS,
BBIMOJIHATD NPUMHTHBHBIE ONEpPAalH B MPOrPpaMMHBIX Cpeaax s pa3paboTku
NIPUJIOKEHUH C BUPTYallbHOM M JIOMOJIHEHHON PEaibHOCTBIO,

KOMITHJIMDOBATh  MPHUIIOKEHHE Ul  MOOMIIBHBIX YCTPOWCTB MJIM MEPCOHAIBHBIX
KOMITbIOTEPOB U pa3MeLIaTh €ro Ui CKaYMBaAHUSA 10Jb30BATEIAMHU,

paspabareiBaTh rpadpuyeckuii uutepdeiic (UX/UI);

pa3pabatbiBaTh BCe HEOOXOIMMbIE rpaQUuecKue ¥ BUIEOMATEPHATBI IS NIpE3CHTALUU
MPOEKTA,

NIPEJICTaBJISATh CBOM MPOEKT.



gnadems:
— OCHOBHOW TEPMHHOJIOTHEH B 00JaCTH TEXHOJOrMH BHPTYAJbHOM H OMOJHEHHOM
PEaIbHOCTH;
— 0a30BbIMH HaBBIKAMH TPEXMEPHOTO MOEIMPOBAHMS,
— 0a30BbIMH HaBbIKAMHM Pa3pabOTKH NPUIOKEHWH C BUPTYaIbHOH H JOMOJHEHHOM
PEAJIbHOCTBIO;
— 3HAHMAMHM [0 MpPHHLMNAM paboThl M OCOOEHHOCTSIM YCTPOWCTB BHPTYalbHOH M

JIOTIOJTHEHHOW PEaIbHOCTH.

@opMmbI 101BEICHHSI HTOTOB PeaH3auHH 061e06pa3oBaTeILHOM NPOrPAMMbI
IlonBenenue UTOroB peaausyercsi B paMKax 3aliMThl Pe3y/IbTaToB BbInonHeHus Keiica 1 u

Keiica 2.

@®opMmMbl 1€EMOHCTPALHH PE3yILTATOB 00y4eHHs
Ipencrasnenue pe3ynbTatoB 06pa3soBaTeIbHOI AEATENLHOCTH MPOHAET B hOpMe ny6IM4HOI
MPE3CHTAMH PEIICHHH KEHCOB KOMaHIaMH M TOCIEAYIOIIHX OTBETOB BHICTYMAIONIAX Ha

BOIIPOCHI HACTABHUKA U APYTHX KOMaHI.

@®opMbl IHATHOCTHKH Pe3yJbTATOB 00y4eHHs

Becena, Tectuposanme, onpoc.

Coaepkanune nporpammel Kypea

IIporpamma npeanonaraet nocTeneHHoOe PaCIUMPEHUE 3HAHHE M UX yryGieHHe, a TaKKe
nprodpeTeHne yMeHuit B 00/NaCTH NPOEKTMPOBAHHMS, KOHCTPYMPOBAHHMS M H3TOTOBIEHHUS
TBOPYECKOTO MPOIAYKTA.

B ocHoBe 00pa3zoBatenbHOro mpouecca J€XKHT NPOEKTHbIA noaxoa. OcHoBHas (popma
nojaiu TCOPHUH — MHTEPAKTHBHbBIC JICKUMH M TOLIArOBbIE MAacTep-Kiacchl B rpynmnax a0 10-15
4yenoBek. [IpakTryeckue 3ananus NIaHUPYETCs BBINOIHATh KAK HHAMBHIYATbHO M B Napax, TaK
M B MaJIbIX IpyMmax. 3aHsaTusl NPOBOMATCS B BUJAE OEcel, CEMHUHAPOB, JEKLIMiA: [UISl HATISAHOCTH
MOZIaBa€MOro  MaTepuajla MCIOJIb3yeTCs pasiMYHBIA  MyJIbTHMEAMHHBIA MaTepuas —

NPE3CHTALIMH, BUICOPOJIUKH, IIPHIIOKEHHUS TIP.

TemaTuueckoe NJIAaHHPOBaHUeE



No Bceero
n/n Pasaensl nporpaMmel yueGHoro Kypea 4yacos
O6pa3oBaTenbHas 4acThb

1| Keiic 1.

IIpoexTHpyem naeansHoe VR-ycTpoiicTBo

1.1| 3nakomctso. Texmmka GesomnacHoctn. Beonmoe samstie («Cosnasait 2
MHPBI»)

1.2 | Baenenue B TEXHONOrMH BUPTYAIBHOM U TOMONTHEHHOMN PEATbHOCTH

1.3 | 3nakomcTBO ¢ VR-TEXHOIOrMAMH Ha MHTEPAKTUBHOMN BBO/IHOM JIEKIUM 1
TectupoBanme  ycTpoiicTBa,  yCTaHOBKA  NpPHIOKEHHMI,  aHAIH3 1
IPHHLIMIIOB PabOTBI, BBISIBICHHE KITIOYEBbIX XapaKTEPHUCTHK
BoisiBiieHre npUHUMNOB paboThl IuleMa BHPTYANbHOH pEabHOCTH, 2
MOMCK, aHAIM3 M CTPYKTYpHpOBaHHe HH(popmarmu o apyrux VR-
YCTpOHCTBax
Beibop Marepuana M KOHCTPYKIMH Ul COOCTBEHHON TIapHHTYDbI, 2
MOAroTOBKA K cOopke ycTpoiicTsa
Cbopka cOOCTBEHHO# rapHUTYPBI, BHIPE3aHHE HEOOXOAMMBIX JeTaei 2
COopka cOOCTBEHHOH TapHHTYDBI, BbIpE3aHHe HEOOXOIMMbIX IETANEH, 2
AU3aiH yCTPOHCTBA
TectupoBanue u nopaboTka nporoTHna 2

Pabota ¢ kaproii nmosb30BaTENLCKOrO ONbITA: BBIABICHHE MPOOIEM, C
KOTOPBIMU MOXXHO CTOJIKHYTBCS ITPH HCTob30BaHuKH VR. dokycuposka
Ha OJTHOH M3 HUX




AHaJM3 M OLEHKA CYIIECTBYIOUIMX pelneHuit mpodiaemsl. Uudorpaduxa
10 pEeLICHHSAM

['enepaums uned s peuweHus 3TUX npobseM. OnUcaHUe HECKOIbKHX
MJCH, 9KCIPECC-3CKU3bl. MMHU-TIDE3SHTALMH UIEH U BBIOOP JIYYIIMX B
npopaboTKy

M3yueHue MOHATHS «TIEPCTIEKTHBA», OKPY)KHOCTH B IIEpPCIICKTHBE,
IITPUXOBKH, CBETOTEHH, NMAAIOIIEH TEHH

M3yyeHne cCBeTOTEHM W majalomeidi TeHM HA [puMepe  QuUryp.
Iloctpoenne ObicTporo sSckm3a (urypsl B nepcnekTuBe, nepenaua
00BEMa ¢ nomowIbIo KapaHyaima. TexHuKa pUCOBaHUs MapKepamMH

OcBoenue HaBbikoB paboThl B [10 sl TPEXMEPHOTO MPOEKTHPOBAHHS
(na BeIOOp — Rhinoceros 3D, Autodesk Fusion 360)

3D-moaennpoBaHHe pa3pabaThiBAEMOro yCTpoicTBa

®otopeanuctuunas Busyanmsaumus 3D-momenu. Penpep (KeyShot,
Autodesk Vred)

[TonrotoBka rpaduueckux MaTepHaloB s TNPE3EHTAMH POEKTA
(poro, Buneo, wuHporpaduka). OcBoeHHE HABBIKOB  BEPCTKH
Npe3eHTALMH

[Ipencrasnenue npoekToB nepen aApyrumu obyuarommmucs. [Ty6munas
NPE3EHTALMS U 3aLUTa TPOEKTOB

Keiic 2. PazpabatsiBaem VR/AR-npuiioxkenus

BBonHas MHTEpaKTHBHAsl JIGKUMS MO TEXHOJOTHSIM JIOMOJHEHHON M
CMEILIAHHOMW PEeaIbHOCTH

TecrnpoBanme  cymectByiommx — AR-npuiokeHuii, — onpeaeneHue
NPUHLMITOB pabOThI TEXHOJIOTHH

Beisisienre npobiemHol cutyaumu, B KOTOpoit momorno 6s1 VR/AR-
MPUIOKEHHUE, UCTIONB3YS METOIbI AN3AHH-MBILIJICHHUS




AHaJIi3 W OLEHKA CYLIECTBYIOLUIMX pelieHui npobnembl. I'eHepaims 2
CoOCTBEHHBIX M. Pa3paboTka ClieHapHs MPUITOKEHHS

PaspaboTka cueHapus TNpPHIOKEHHS: MEXaHHKa B3aWMOICHCTBHS, 2
(yHKLMOHAN, TPUMEpPHBIH BUA MHTEpdeiica

Munn-nipesentaumuy unei u ux 10paboTka no o6paTHON CBA3M 2
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VR/AR-npunoxennii

Paspabotka VR/AR-npunoxeHus B COOTBETCTBUHM CO CLICHApHEM 8
Cbop 00paTHO# CBA3H OT MOTEHUMAIBHBIX M0Jb30BATENCH NPHIIOKEHHS 2
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UHTEP(]EHCOB NpUIIOKEHHI

Paspabotka untepdeiica npunoxeHus — nu3aiiHa u CTPyKTYpBI 2
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Coneprkanue TeM nporpaMmai

Keiic 1. IlpoexTpyem uaeaasnoe VR-ycrpoiicTBo

B pamkax nepsoro keiica (34 1) obyuarommecs McClenyioT CYILIECTBYIOLIHE MOIEIH
YCTPOKCTB BHPTYaJIbHOH PEAbHOCTH, BBISBISIOT KIKOYEBBIE NMAPaMETPhI, @ 3aTEM BBIMOIHSIOT



TMPOEKTHYIO 3a]1a4y — KOHCTPYMpPYHOT coOcTBeHHOE VR-ycTpoiictBo. O0yuarommecs ueeaeanyor
VR-kOHTpOIIEPhl U 06001aI0T BO3MOXKHBIE MPHHLIMIBI YIIPABJIEHHS CHCTEMAMH BUPTYalbHOI
peanbHOCTH. CpaBHMBAKOT PA3IMYHBIE THIIbI YIPABICHHUS W JENAIOT BHIBOIABI O TOM, 4YTO
HeoOXoauMo uist «obMaHa» MO3ra U TOrPy>KEHHUs B IPYTOil MHUP.

Obyuaroumecs cmoryr cobpath COOCTBEHHYH Moaenb VR-rapHHTYpBI: CIIPOEKTHPOBATS,
CMOZICNIMPOBaTh, BbIpe3aTh/pacrneyatatb Ha 3D-NpHHTEPE HYKHBIE IJJIEMEHTBI, a 3aTeM
MPOTECTUPOBATH CAMOCTOATENILHO Pa3pabOTaHHOE YCTPOMCTBO.

Keiic 2. PazpabaTbiBaem VR/AR-npui0keHus

[locne opmupoBanHMs OCHOBHBIX IIOHSTHI BHUPTYJIbHOH PEANBHOCTH, TOTYYEHHS
HaBBIKOB paboThl ¢ VR-000pynosanuem B nepBom keiice (34 ), obyuarommecs mepexomsT K
PacCMOTPEHHIO MOHATHH JOMOJHCHHONW W CMEIIAHHON PEaJbHOCTH, Pa3OUparoT MX OCHOBHbBIE
oTM4Ms 0T BUpTyanbHOH. Cosnaior cobcteeHHOe AR-mpuioxenue (augmented reality —
JIOTIONTHEHHAsl PEAJIbHOCTh), OTpabaThiBasi HaBBIKM PabOThI C HEOOXOAMMBIM B JajbHEMIIEM
NPOrpaMMHbIM 00€CIEYEeHUEM, HAaBBIKH TM3aWH-IPOEKTUPOBAHMUS U H3aiH-aHAIMTHKHY.
Obyuatommecs Haydatcs paboTaTh ¢ KpYHEHIIMMU PEMO3HTOPHIMH OECILIATHBIX TPEXMEPHBIX
MOJIEIEH, CMOTYT MHHHMAJIBHO aJaNTHPOBATh MOJIEIIH, HMEIOLIMECS B CBOOOIHOM IOCTYIIE, 1101
CBOM HyX1bl. HaumHaercs 3HaKoMCTBO €O CTPyKTypoil uHTepdeiica nporpammsl wis 3D-
MOJIEIMPOBAHHUS (110 YCMOTpeHHI0 HacTaBHMKa — 3ds Max, Blender 3D, Maya), 0CHOBHBIMH
KOMaH/IaM{. BBOZSITCS TOHATHS «ITOJUTOHABHOCTEY M «TEKCTYPay.



Kaznposbie yc/i0BHSI peaiu3auuu nporpamMmabl

TpeboBanus k kanpoBbIM pecypcam:

® YKOMIUIEKTOBAaHHOCTb ~ 00pa30BaTENIbBHOrO  YYPEXKAEHUS  MEAarOrHYECKUMH,
PYKOBOJSAIIMMH U UHBIMH PabOTHHKAMH;

® YpOBEHb KBAIM(HMKALMM MENArOTUYECKHX, PYKOBOISIIMX M MHBIX PabOTHHKOB
00pa30BaTENLHOrO YUPEKACHHUS,

® HENpEepLIBHOCTb NPOQECCHOHATLHOTO Pa3BUTHSI NEAArOrHYECKUX M PYKOBOISIIIMX
paboTHHKOB  00pa3oBaTENbHOrO  YUPEKACHHS, PEATM3YIOUIEr0 OCHOBHYIO
00pa30BaTeNbHYIO POrpamMmy.

Komnerenuuu Neaaroruyeckoro paboTHUKa, peaiM3yIouIero OCHOBHYIO

00pa3oBaTeIbHYIO [IPOrPamMMy:

obecrieynBaTh YCIOBUS JUISl YCTICLIHOM A€STENbHOCTH, TIO3UTHBHOM MOTHBALIMK, a
TaKKE CAMOMOTHBHUPOBaHHS 00YUYarOIMXCS;

OCYIIECTBJIATh CAMOCTOSITC/IbHBIM MOMCK M aHAM3 HHOOPMALMH C MOMOLIBIO
COBPEMEHHBIX HH(POPMALIHOHHO-TIOMCKOBBIX TEXHOJIOTHIA;

BJIAZICHUE HHCTPYMEHTAMH MTPOCKTHOM JEATEILHOCTH,

YMEHHE OpraHM30BbIBATH W COMPOBOXIATh Y4eOHO-UCCIENOBATENLCKYIO M
MPOEKTHYIO JEATENbHOCTh 00YYalOUIUXCS,

YMEHHE HHTEPIIPETHPOBATh PE3YJIbTAThl JOCTHKEHUH 00YYaIOLINXCS,

6a3oBble HaBbIKM PabOTHI B MPOrpamMMax isk TPEXMEPHOrO MozeupoBarus (3ds
Max, Blender 3D, Maya u np.);

0a30Bble HaBbIKKH PabOTHI B IPOrPAMMHBIX CPENAX Mo pa3paboTKe MPHIOKEHHIA C

BUPTYaJIbHOM U 10M0JHEHHOH peanbHocThio (Unity3D, Unreal Engine u nip.).



MaTepua.rleo-TexnnqecKHe YCI0BHS peajin3aliiH nporpaMmmbl

AnnapaTHoe H TeXHH4YECKoe obecrneyeHne:

Pabouee mecto 0byuarowerocs:

HOYTOYK: MpOM3BOJAMTENBHOCTH mpoueccopa (mo Ttecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): e Menee 2000 emunui; 00BEM
OMNepaTUBHOM namsTu: He MeHee 4 I'0; 00bém HakormTens SSD/eMMC: He meHee
128 I'6 (uam  COOTBETCTBYIOWMI 10 XapaKTEPUCTMKAM  MEPCOHAIbHBIN
KOMIIBIOTEP C MOHMTOPOM, KJIABHATYPO M KOJIOHKAMH ),

MBILLIb,

Pabouee mecTo HacTaBHMKa:

HoyTOyK: npoueccop Intel Core i5-4590/AMD FX 8350 — aHanorvyHas unm
Gonee Hosas mopenb, rpacuyeckuit npoueccop NVIDIA GeForce GTX
970, AMD Radeon R9 290 — awnanoruyHas wnu 6onee HoBas MOAEnb,
o6bém onepaTuBHON NamsTh: He meHee 4 6, Bupeosbixogq HDMI 1.4,
DisplayPort 1.2 unu Gonee HoBas MOAeNb (MIM COOTBETCTBYIOLIMIA MO
XapaKkTEPUCTHKAM TEPCOHAJIbHBIA KOMMBIOTEP C MOHHMTOPOM, KJIABHATYpOil M
KOJIOHKaMHM),

ieM BuptyanbHoi peasibHocTd HTC Vive umu Vive Pro Full Kit — 1 .}
JIMYHBIE MOOMJIBHBIE YCTPOMCTBA OOy4YalOIMXCH W/MIM  HACTaBHMKA C
ornepauroHHO# cucteMoii Android,

NPE3CHTaHOHHOE 000PY10BAHHE C BO3MOXKHOCTHIO MOAK/IIOYEHUS K KOMITBIOTEDY
— 1 KOMILIEKT;

(pMmyapT ¢ KOMIJIEKTOM JIMCTOB/MapKepHas /10CKa, COOTBETCTBYIOLIMI HAbOp
MMCbMEHHBIX PUHAANEKHOCTEH — 1 1T.;

enuHas cetb Wi-Fi.

IIporpammHuoe oGecnieuenne:

oducHoe nporpaMMHOe 00ECIIEUEHHE;

MporpaMMHoe obecreueHHe Ui TpEXMEpHOro Mozenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

nporpamMmHasi cpeaa /Ui pa3spabOTKM MNPHJIOXKEHHWH C BHPTYaJIbHOM M
nonoaHeHHo# peanbHOCThIO (Unity 3D/Unreal Engine),

rpaduyecKuii peaakTop Ha BbIOOP HACTABHHKA.



PacxonHble MaTepHaIbl:

Oymara A4 s pucoBaHus M pacrnedaTki — MHHEMYM | ynakoska 200 qHCTOB,
Oymara A3 115 pUCOBaHHS — MHHMMYM 110 3 JIMCTA HA OHOTO 00YYaKOLIEroCs;
HaDOop MPOCTBIX KapaHJAIIeH — M0 KOJIHYECTBY 00YYarOIHXCS;

HabOop YEPHBIX IAPHKOBBIX PYUYEK — [0 KOJIMYECTBY 00YUarOIIMXCH;

xiei [IBA — 2 mr.;

KJIeH-KapaHaai — 110 KOJIMYeCTBY 00y4aromxcs;

CKOTY NPO3PaYyHbli/MaTOBBINH — 2 wWIT.;

CKOTY JABYCTOPOHHHWH — 2 IIT.;

KapToOH/TOYPOKApPTOH s MakeTHpoBaHus — 1200*800 MM, Mo OZHOMY IMCTYy Ha MABYX
o0y4Jarommxcs;

HOK MaKETHBIH — M0 KOJTMYECTBY 00yUarOLMXC;

JIC3BHSA U1 HOJKA CMEHHBIE 18 MM — 2 T ;

HOJKHHLIBI — T10 KOJIMYECTBY 00Y4aOMXCS;

KOBPHK JUIsl PE3KH KapTOHA — 0 KOJMUYECTBY 00yUAKOIIMXCS;

JIMH3BI 25 MM MM 34 MM — KOMIIIEKT, 110 KOJIMYECTBY 00YUaIOIMXCH;

nononHuTenbHO — PLA-nnacTuk 1,75 REC HeckoJIbKMX LIBETOB.
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