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I. IlosicHUTE/IbHASA 3aNIHCKA

AKTYaJabHOCTh: BUPTYyaJibHas M JOTIOJHEHHAS PEaIbHOCTH — OCOOBIE TEXHOJIOTHUECKHUE
HAIPABJICHUS, TECHO CBS3aHHBIC C IPYIMMH. DTH TEXHOJIOTMH BKJIKOYEHBI B CIIMCOK KIIFOUEBBIX
Y OKa3bIBalOT CYLICCTBECHHOE BJIMSHHME Ha pa3BUTUE PHIHKOB. llpakThueckum misd Kaxaou
MEPCIICKTHBHON TIO3WIMKM OYAYIIero KpaiHe TMOoJje3Hbl OydayT 3HaHus wu3 obmactu 3D-
MOJIEJIMPOBAHUS, OCHOB IIPOrPaMMHUPOBAHUS, KOMIIBIOTEPHOT'O 3pEHHUS U T. II.

CormacHO ~ MHOTOYMCIIEHHBIM  uccienoBaHusiM,  VR/AR-ppiHOK  pa3BuBaeTcs
10 HKCIIOHEHTE — COOTBETCTBEHHO, €My HEO0XOAUMBbI KOMIIETEHTHbIE CHIEIIUATIMCTBI.

B xoxe mnpakTHyecKMX 3aHSATHHA MO MpOrpaMMe BBOJHOTO MOAYJS OOydarommecs
IIO3HAKOMSATCS C BUPTY&JIbHOM, JONOJHEHHOM M CMEIIAHHOM pEealbHOCTAMH, IOWMYT HX
0COOEHHOCTH U BO3MOXKHOCTH, BBISBSIT BO3MOXHBIE CIIOCOOBI IPUMEHEHUS, a TAKXKE ONpPENeNsT
HauOoJiee MHTEPECHbIE HANpaBJICHUs Ui JaJbHEHIIero yriyOJeHus, NapajjielbHO pa3BHUBas
HaBBIKM  JU3aMH-MBINUIEHHS, JW3aiiH-aHajau3a ©  CIIOCOOHOCTH  CO3JaBaTh HOBOE M
BOCTPEOOBAaHHOE.

Cuneprust METOAOB M TEXHOJIOTHH, HCIONb3yeMbIX B HampaBieHun «Pa3paboTka
NPUIOKEHUH BUPTYaJIbHOM M JIOTOJIHEHHOM pPEalbHOCTHUY», AACT OOydYarolleMyCsl YHUKaJIbHbIE
METarpeIMETHbIE KOMIIETEHIIMH, KOTOpbhIe OyAyT ToJIe3HBI B cdepe NpOeKTUPOBAHHUS,
MOJIEJIMPOBAaHUS OOBEKTOB U MIPOLIECCOB, Pa3pabOTKU MPUIIOKEHUH U JIp.

IIporpamma 1aér HeoOXOAMMBIE KOMIETEHLUUH Ui JajlbHEHIIero yriayoaEéHHOro
OCBOEHUS TM3aMHEPCKUX HABBIKOB M METOJUK MPOCKTUPOBaHUsA. OCHOBHBIMU HAIIPaBJICHUSAMHU B
W3YYEHUU TEXHOJIOTHI BUPTYaJIbHON U JIONOJIHEHHOM peaibHOCTH, C KOTOPHIMHU MO3HAKOMSITCS
oOydaroluecss B paMKax MOAYJs, CTaHYT HaudajbHbIE 3HAHUS O pa3padOTKe MPHIIOKEHUN st
pa3IMYHBIX  YCTPOWCTB, OCHOBBI ~KOMIIBIOTEPHOTO 3peHHs, ©0a3oBble moOHATHA 3D-
MOJIEJTMPOBaHUS.

UYepes 3HAKOMCTBO C TEXHOJIOTHSIMU CO3/1aHHS COOCTBEHHBIX YCTPOWCTB M pa3pabOTKH
NPWIOKEHUH  OyAyT pa3BUBaThCS  MCCIIEOBATEIbCKUE, HMH)KEHEPHbIE M  IPOEKTHBIE
KOMIIETEHIIUH.

OcBoeHMe 3TUX TEXHOJOTMH MOJpa3yMeBaeT MOJydeHHEe psijia 0a30BbIX KOMIIETEHILUH,
BJIa/IEHNE KOTOPHIMH KPUTHUYECKH HEOOXOAUMO JTHOOOMY CHEIHATUCTY Ha KOHKYPEHTHOM pPBhIHKE
tpyna B STEAM-nipodeccusix.

Leab nporpammbl: GopmupoBanue yHUKanbHBIX Hard- u Soft-kommerennuii mo padote
¢ VR/AR-TexHONOTHsAME Yepe3 UCTI0Ib30BAHNE KEHC-TEXHOIOTHA.

3agaum nporpamMmsI:

Obyuarowue:



00BSICHUTH 0a30Bble TOHATHS cdepbl pa3padOTKH TMPUIOKCHUA BHUPTYAIBHOW U
JIOTIOJTHEHHOH PeabHOCTH: KII0UEBble OCOOCHHOCTH TEXHOJOTHHA M UX Pa3IHuUs MEXKIY
co0oif, maHopamHoe (OTO U BHJIEO, TPEKUHT pealbHBIX OOBEKTOB, HHTEp(EIic,
MOJIMTOHATBHOE MOJICTUPOBAHHUE;

chopMUpOBaTh HABBIKM  BBINOJHEHHUS TEXHOJOTMYECKON IEMOYKH  Pa3pabOTKu
OPUIOKEHUN JUIsI MOOWJIBHBIX YCTPOWCTB W/MIM TEPCOHAJIBHBIX KOMIIBIOTEPOB C
UCTIOJIb30BAaHUEM CIIEIHATBHBIX TPOrPAMMHBIX CpPeJ;

chopMupoBaTh 6a30BbIE€ HaBBIKK PaOOTHI B MporpamMmax sl pa3paboTKu MPUIIOKEHUMN C
BUPTYaIbHOU U JIONOJHEHHON PeabHOCTHIO;

chopmupoBarh 0a30Bble HaBBIKM pabOTBl B MmporpamMmax s TPEXMEPHOTO
MOJICITUPOBAHHS;

HAyYUTh MHCIOJNB30BaTh W QJalTUPOBATh TPEXMEpPHbIE MOJENH, HaXOJIAlINeCs B
OTKPBITOM JIOCTYTIC, AJIS 33]1a4 Keiica;

chopmupoBaTh 0a30BbIE HAaBBIKM PabOTHI B MpOrpamMmax sl pa3padOTKu rpaduuecKux
UHTEPQEICOoB;

MPUBUTH HABBIKH MPOEKTHOM J1€ATEIHHOCTH, B TOM YHUCIIE€ UCIIOJIb30BAHUE HHCTPYMEHTOB

IJIAaHUPOBAHMA.

Pazsusarowue:

Ha TPOTSDKEHMM BCeX 3aHATUi  opmupoBats 4K-kommereHImn (KpUTHYECKOE
MBILIIEHHE, KPEaTUBHOE MBIIIJICHHE, KOMMYHHKAIINS, KOOIeparys);

CIOCOOCTBOBAThH PACIIUPEHUIO CIIOBAPHOTO 3aI1aca;

CIOCOOCTBOBAaTh  Pa3BUTHIO  MaMSATH, BHUMaHUS, TEXHUYECKOTO  MBIIUICHHUS,
MU300peTaTeNbHOCTH;

CHOCOOCTBOBATh PA3BUTHUIO aJITOPUTMHUUECKOTO MBIIIUIEHUS;

croco6cTBOBaTh (POPMUPOBAHUIO MHTEPECA K TEXHUUECKUM 3HAHMSIM;

CHOCOOCTBOBaTh (OPMHPOBAHUIO YMEHHUS TPAKTUYECKOTO TNPUMEHEHUS ITOJYUYEeHHBIX
3HAHUM;

chopmHpoBaTh yMeHUE (HOPMYyTUPOBaTh, ApI'YMEHTHPOBATH U OTCTaUBaTh CBOE MHEHHUE;

chopMupOBaTh YMEHHE BBHICTYNATh MyOJUYHO C JOKJIAIaMH, IPE3CHTAMSAMU U T. II.

Bocnumamenvnuie:

BOCIIUTBIBATh AKKYPATHOCTb U JUCHUIINIMHAPOBAHHOCTD IIPH BBIITIOJIHCHUN paGOTBI;
CIIOCOOCTBOBATh (I)OpMI/IpOBaHI/IIO MMOJIOKUTEILHOMN MOTHBAIIUN K pr,[[OBOfI

JIeATEIIbHOCTH;



CrocoOCcTBOBaTh (POPMHUPOBAHUIO OMBITA COBMECTHOTO M MHAMBHUIYaJLHOTO TBOPYECTBA
NP BBIMOJHEHUN KOMaH/IHBIX 3a/1aHH;

BOCIIUTBIBATH TPYIOII00HE, YBAXKEHUE K TPYY;

(dbopMUpPOBATh YYBCTBO KOJIJIEKTUBHU3MA U B3aMMOIIOMOIIIH;

BOCIIUTBHIBATh YYBCTBO MMAaTPUOTH3MA, I'PAKJIAHCTBEHHOCTH, TOPJOCTH 3a JTOCTHUKEHUS

oteyecTBeHHOUM U T-oTpacnu.

IIporuo3upyempie pe3yJbTaThbl H CIIOCOOBI X MPOBEPKH

JInuHOCTHBIE pPe3yJIbTaThI:

KPUTHYECKOE OTHOIICHHE K HH(GOPMAIIUU U H30UPATEILHOCTh €€ BOCTIPUSTHS;
OCMBICJIEHHE MOTHUBOB CBOMX JICUCTBUI IPU BBINOJHEHUH 3a1aHUM;

pa3BUTHE JTHO003HATEIHLHOCTH, COOOPA3UTEIBHOCTH IPH BBITOJIHCHUH Pa3HOOOPa3HbIX
3aJIaHUK MPOOJIIEMHOT'O U ABPUCTHYCCKOTO XapaKTePa,

pa3BUTHE  BHUMATEIIBHOCTH,  HACTOWYMBOCTH,  LEJICYCTPEMIEHHOCTH,  YMEHUSA
MPEOA0JIEBATh TPYAHOCTH;

pa3BUTHE CAMOCTOSITEIBHOCTH  CY)KJIEHMM, HE3aBUCUMOCTH M HECTaHJApPTHOCTU
MBIIIICHHS,

OCBOCHHUE COLMAIBHBIX HOPM, MPABWII MMOBEACHHMS, PO 1 POpPM COIMANTBHON KU3HU B
rpyIIax u COOOIIeCTBAX;

dbopMupoBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH U COTPYIHUYECTBE C

JPYTUMH 00y4aroLMMHUCS.

MeTal’lpeJIMeTH])Ie pe3yJbTaThbl:

Peaynamusnule yHusepcaivivie V'{€6Hbl€ oelicmeus.

yMEHUE IPUHUMATh U COXPAHATh YUEOHYIO 3aauy;

YMEHHE IIJIaHUPOBATh MOCJIEI0BATEIBHOCTD IArOB aJITOPUTMa /IS JOCTH)KEHHUS LIENH;
YMEHHE CTaBUTh LeNb (CO3JaHHe TBOPUECKON paboThl), IUIAHUPOBATh TOCTUKEHUE 3TOM
eIy,

YMEHHE OCYLIECTBIIATH UTOTOBBIM U MOIIATOBBIM KOHTPOJIb 110 PE3YJbTATY;

CHOCOOHOCTh aJIeKBaTHO BOCIIPMHUMATh OLIEHKY HACTAaBHUKA U JIPYTUX 00YyJarOLINXCS;
YMEHUE pa3ianyaTh Coco0 U pe3yabTar AeHCTBUS;

yYMEHHE BHOCUTh KOPPEKTUBBI B JEHCTBHUS B Cllydyae pPacXOKICHHs pe3ysibTaTa pelIeHUs
3aJaui Ha OCHOBE €€ OLIEHKHU M yuéTa XapaKkTepa ClIeIaHHbIX OMINOOK;

YMEHHUE B COTPYTHUUYECTBE CTABUTh HOBBIC YUeOHbIE 33/1a4H;

CIIOCOOHOCTH IPOABJIATE MTO3HABATCIIbHYIO HHUIIUATUBY B y‘-Ie6HOM COTPYAHHNYCCTBE,



— YMEHHE OCBauBaTh CIIOCOOBI PEIICHHS MPOOJIEM TBOPUYECKOTO XapaKTepa B JKU3HCHHBIX
CUTYaIUSX;

— YMEHHE OIICHUBATh MOJYYAIONIUHCS TBOPYECKUN TMPOAYKT M COOTHOCUTH €ro ¢
W3HAYAJIBHBIM 3aMBICJIOM, BBIIOJHITH 110 HEOOXOJMMOCTH KOPPEKIHMH JIHOO MPOJIYKTa,
100 3aMbICIIa.

Ilo3nasamenvHble YHUBEDCAIbHbBIE V’i€6Hbl€ oelicmeusi.

— YMEHHE OCYIIECTBIIATH IMOUCK WH(OpPMANMK B WHAWBHIYaTbHBIX WH(OPMAIMOHHBIX
apxuBax oOydJaromerocs, HWH(GOPMAIMOHHON cpele 00pa30BaTEIbLHOrO YYPEKIACHUS,
(deaepanbHBIX XPAHWININAX HHPOPMAIIMOHHBIX 00pPa30BaTEIbHBIX PECYPCOB;

— yYMEHHE HCIOIbh30BaTh CPEeAICTBA MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHMA
JUTSL pEIICHUS] KOMMYHHKATHBHBIX, [IO3HABATEIHHBIX H TBOPUECKUX 3a/1a4;

— yYMCHHE OPHCHTHUPOBATHCS B Pa3HOOOPa3Hu CrIOCOOOB PEIICHHS 3a/1a4;

— YMCHHE OCYHICCTBISATh aHAIU3 OOBEKTOB C BBIICJICHHUEM CYIIECTBEHHBIX U
HECYIICCTBCHHBIX PU3HAKOB;

— yYMEHHE IPOBOJHUTH CPAaBHEHHE, KIACCU(PUKALIUIO 110 33JaHHBIM KPHTEPUSIM;

— YMCHHE CTPOHTH JIOTHUECKHE pacCyXJIeHUs B (opMe CBSI3U MPOCTBIX CYKIACHUH 00
00BEKTE;

— yYMEHHE yCTaHABIMBATh AaHAJIOTUH, IPUIMHHO-CIICJICTBEHHBIC CBS3H,

— yYMEHHE MOJICIHPOBaTh, MPEOoOPa30BBIBATE OOBEKT M3 YYBCTBEHHOW (DOPMBI B MOJIENb,
IJIc  BBIJACICHBI  CYIIECTBCHHBIC XapPaKTEPUCTHKH O00BEKTa  (TPOCTPAHCTBEHHO-
rpaduueckas uin 3HaKOBO-CUMBOJIMYECKAs );

— YMEHHE CHHTE3MpOBaTh, COCTABJIATH IEJI0€ M3 YacTed, B TOM YHCJIE CaMOCTOSITEIHLHO
JIOCTPaMBaTh C BOCIIOJHEHUEM HEJJOCTAIONINX KOMITOHEHTOB.

KOMMVHMKCZWZM(?Hble YHUBEpPCAilbHblEe VlI€6Hbl€ oelicmeus.

— YMEHMEe apryMEHTHpOBATh CBOIO TOYKY 3PEHHS Ha BHIOOP OCHOBAHUM M KpUTEpUEB NPH
BbI/IEJICHUH NPU3HAKOB, CPABHEHUHU U KJIacCU(PUKAIIIN 00BEKTOB;

— yYMEHHE BBICIYIINBATh cOOECeHUKA U BECTU AUAJIOT;

— CIOCOOHOCTh NpPU3HABaTh BO3MOYKHOCTH CYILECTBOBAHUS PAa3IMYHBIX TOYEK 3pEHHS U
IIPABO KaKJOr0 UMETH CBOIO;

— YMEHHE IUIaHUPOBaTh Yy4eOHOE COTPYAHMUYECTBO C HACTAaBHUKOM U JIPYTUMH
00y4aroUMuUCs: ONpeAeNsaTh 1eNld, GYHKIIMN Y9aCTHUKOB, CIOCOOBI B3aUMOIEHCTBUS;

— YMEHHE OCYIIECTBIISATh NIOCTAHOBKY BOIIPOCOB: HHUIIMATUBHOE COTPYIHUYECTBO B IIOUCKE

u cOope nH(popMmaImu;



YMEHHE pa3peliatb KOH(IUKTHI: BBISBICHUE, WACHTU(UKALMS TPOOJIEMbl, MOUCK U
OLIEHKA aJIbTEPHATHUBHBIX CIOCOOOB pa3pelieHus KOH(INKTA, PUHITHE PEIICHUs U €ro
peanuzanus;

YMEHHUE C JOCTATOYHOW MOJIHOTOM M TOYHOCTHIO BBIPAXKaTh CBOU MBICIU B COOTBETCTBUU
C 3aJ1a4yaMU U yCIOBUSMH KOMMYHHKALIUH;

BJIaJICHHE MOHOJIOTUYECKOI U JMaJIOrHuecKoi (hopMaMu peyH.

IIpenmeTHble pe3yabTaThI

B PE3YJIbTAaTC OCBOCHHS IIPOrpaMMbl o6yqa10umecs; JOJI?KHBI

3Hamy.

KJIFOYEBbIE 0COOCHHOCTH TEXHOJIOTUN BUPTYAIbHOM U JONOTHEHHOW PEaTbHOCTH;
HOPUHIUIBI paObOTHl MPUIIOKEHUH ¢ BUPTYaIbHOM U JIONOJHEHHOM peaabHOCTbIO;
IepevyeHb COBPEMEHHBIX YCTPOUCTB, UCHOIB3YEMBIX JJIs1 pabOThI ¢ TEXHOJIOTHSIMU, M UX
IIpEIHA3HAYECHUE;

OCHOBHOU ()YHKIIMOHAI ITPOTPaMM I TPEXMEPHOTO MOJICITHPOBAHHUS;

OPUHIUIBL U CHOCOOBI Pa3pabOTKU NPUIIOKEHUH € BHUPTYAIbHOM M JONOJIHEHHOM
PEAIBHOCTBIO;

OCHOBHOM (DYyHKIIMOHAJ TPOTPAMMHBIX Cpel Uil pPa3pabdOTKU TPUIOKEHUH C
BUPTYAJILHOW U JOIIOJHEHHOM PEajJbHOCTBIO;

0COOEHHOCTH pa3paboTku rpaduIecKux HHTEPPEHCOB.

HACTPaWBaTh U 3aITyCKaTh [INIEM BHPTYAITBHON PeabHOCTH;

yCTaHABJIMBATh M TECTUPOBATH MPUIIOKEHHS BUPTYAIbHONW PEaTbHOCTH,

CaMOCTOSITENIbHO COOMPATh OUYKH BUPTYaJIbHOW PeaibHOCTH;

(dbopMynHpoBaTh 331a4y Ha MPOEKTUPOBAHUE UCXO/Is U3 BBISABICHHOI MPOOJIEMBI;

YMETh TIOJIH30BATHCS PA3TMYHBIMU METOJIAMH T€HEPAINU UJICH;

BBINOJIHATH IPUMHUTHBHBIC OTIEPAIIMH B IPOTpaMMax sl TPEXMEPHOTO MOJICITMPOBAHUS;
BBIMOJIHATh TNPUMHUTUBHBIE ONEpallMM B NPOTPaMMHBIX cpenax i  pa3paboTKH
NPUIIOKEHUH C BUPTYaJIbHOW U IOTIOJIHEHHOM peaJlbHOCTHIO;

KOMITHJIMPOBATh MPHJIOXKEHHE JUIT MOOWIBHBIX YCTPOWCTB WM TEPCOHATBHBIX
KOMITHIOTEPOB U pa3MeIIaTh €ro Il CKAYNBaHUS TI0JIh30BATEISIMU;

paspabatbiBath rpaduueckuit unrepdeiic (UX/UI);

pa3pabaTbiBaTh Bce HEOOXOAMMBIE rpaduyeckre M BUIEOMATEePHAIIbl ISl MPE3eHTAUH
MIPOCKTA;

MPEJCTABIISITH CBOM MPOEKT.



enaoemy:
— OCHOBHOM TEpPMHHOJIOTHEH B OOJIACTM TEXHOJOTHH BHUPTYalIbHOH M JONOJHEHHOU
pEaNbHOCTH;
— 0a30BBIMU HABBIKAMH TPEXMEPHOTO MOJECIMPOBAHMS,
— 0a30BbIMH HAaBBIKAMHM pPa3pabdOTKU MPWIOKEHUH € BHUPTYalIbHOM U JIOMOJIHEHHOU
pPEaNbHOCTHIO;
— 3HAaHMUAMHU 10 TNPUHOUIAM pabOoTBl U OCOOEHHOCTSIM YCTPOWCTB BHPTYAIbHOH U

,I[OHOJ'IHGHHOI71 PCaIbHOCTH.

@opMbl NOABEACHNSI UTOTOB peajin3anum 001eodpa3oBaTeTbHOH MPOrpaMMbl
[ToaBeaeHne UTOTrOB pealiu3yeTcs B paMKax 3allUThl pe3ybTaToB BhinoaHeHus Keiica 1 u

Keiica 2.

®opMBbI 1eMOHCTPALIUH Pe3yJIbTATOB 00yUeHHUs
[IpencraBienue pe3ynbTaToB 00pa30BaTEIBHON AESITEIHLHOCTH MPOUAET B (hopMe IMyOIMIHON
IPE3CHTAllMM peIIeHUH KeHCOB KOMaHJaMM M IOCIEAYIOIMX OTBETOB BBICTYMAIOLIMX Ha

BOIIPOCHI HACTAaBHUKA U APYI'UX KOMAHI.

q)OpMBI AUATrHOCTUKHU pPE3yJ/IbTATOB OﬁyquHﬂ

Becez[a, TCCTUPOBAHHC, OIIPOC.

Coaepixanue nmporpaMmbl Kypca

[Tporpamma nmpeamnosaraeT MOCTENEHHOE PacCIIMPEHNe 3HaHUHM U UX YriyOJieHue, a TaKxKe
npuoOpeTeHne yMeHH B OO0JIACTM NPOEKTHPOBAaHUS, KOHCTPYHMPOBAHMS M H3TOTOBJICHUS
TBOPUYECKOTO MPOAYKTA.

B ocHoBe o0pa3oBaTenbHOro IMpolecca JeKUT MPOeKTHbIA moaxoia. OcHoBHas (opma
[0JJauu TEOPUU — MHTEPAKTUBHBIE JEKIIMK M MOLIaroBble MacTep-Kiacchl B rpynnax go 10-15
yenoBek. [IpakTuueckue 3a1aHus IUIAHUPYETCS BBINOJIHATh KaK MHANBUAYAJIbHO U B Mapax, Tak
U B MaJIbIX Ipynmnax. 3aHATUS IPOBOJATCS B BUJE Oece/l, CEMUHAPOB, JIEKIIMM: JJIsl HarJIaJHOCTU
[I0/1aBa€MOr0  MaTrepuajia HCIOJb3yeTcs pa3aM4YHbIl  MyJbTUMEAMMHBIA Marepuan —

MMpEe3CHTalu, BUACOPOJIMKHU, TPUIIOKCHUA TIP.

TeMaTHuyeckoe NIAHMPOBaAHUE



Ne Bcero
n/n Pa3nesibl nporpaMmbl y4eOHOTO Kypca 4yacos
Oopa3oBaTtesibHasl 4acTh
1| Keiic 1.

IIpoexTupyem uaeajinnoe VR-ycrpoiicTrBo

1.1 | 3nakomctBo. TexHuka Oe3omacHocTH. BBomnoe 3ansTue («Co3maBait 2
MHUPBI»)

1.2 | BBeaeHue B TEXHOJIOTHH BUPTYaJIbHOU U JOMOJIHEHHOM pealbHOCTH

1.3 | 3nakomcTBO ¢ VR-TEXHOIOTHSIMH HA MHTCPAKTUBHON BBOIHOM JICKIIUN 1
TectupoBaHue  yCTpPOWCTBA,  YCTAHOBKAa  IPWIOKEHUW,  aHAIMU3 1
MIPUHIIAIIOB Pa0OTHI, BHISBICHUE KITFOYCBBIX XapaKTCPUCTHK
BrisiBnenre npuHLOMIOB pabOThl [UIEMa BHUPTYalbHOH pPEaJbHOCTH, 2
MOWCK, aHallu3 W CTPYyKTypupoBaHue wuHbopManuu o apyrux VR-
YCTpOMCTBaX
Breibop Marepuana W KOHCTPYKIIMHM JUIS COOCTBEHHOW TapHHUTYPHI, 2
MIOJITOTOBKA K cOOpKe yCTpoiicTBa
C6opka coOCTBEHHOM rapHUTYPBI, BEIpE3aHNEe HEOOXOJUMBIX JeTanen 2
COopka cOOCTBEHHOW TapHUTYpHI, BbIpE3aHUE HEOOXOIMMBIX JIE€TaleH, 2
JIM3aliH yCTPOMCTBA
TectupoBanue u 1opaboTKa IPOTOTUTIA 2
PaGora ¢ kapToil MOJIB30BAaTENHCKOTO OTMBITA: BBIABICHUE MPOOIEM, C 1

KOTOPBIMU MOKHO CTOJIKHYTBCS IPU UCIIoNb30BaHud VR. DokycupoBka
Ha OTHOU U3 HUX




AHanM3 U OlLIEHKa CYIIECTBYIONMIUX pemeHui mpoodiembl. Maporpaduka
0 PEIICHUSM

I'enepanus uneit s pemeHust 3tux npodiem. OnucaHue HECKOIBKUX
ueH, s3Kkcnpecc-3CKU3bl. MUHU-TIPE3EHTAMM UAEH U BBIOOp JIy4LIMX B
mpopaboTKy

W3ydyeHne TNOHATHSA «IIEPCIEKTHBA», OKPYKHOCTHM B IEPCIEKTUBE,
LITPUXOBKH, CBETOTEHH, IaAAIOIIENH TEHU

W3yueHnne CBETOTEHHM W TMajaloIIeil TEHH Ha mnpumepe (Guryp.
[Toctpoenne ObICTpOro Sckm3a (UTYpHI B TMEPCHEKTUBE, Iepenada
00BEMa ¢ TOMOIIIBIO KapaHaamma. TeXHUKa pUCOBAHMS MapKEepaMHu

OcBoenue HaBbIKOB paboThl B [IO mist TpEXMEPHOro MPOEKTUPOBAHUS
(ua Be1OOp — Rhinoceros 3D, Autodesk Fusion 360)

3D-MonenmpoBanue pa3padaTbIBAEMOro YCTpOICTBa

@oropeanuctuyHas Buzyanuzanus 3D-moxenu. Penmep (KeyShot,
Autodesk Vred)

[ToaroroBka rpaduyeckux MaTepuaioB JUIS TNPE3CHTAIMU IPOCKTA
(poto, Bumeo, wuHborpapuka). OcBOCHHE HABBIKOB  BEPCTKU
Mpe3eHTaIH

[IpencraBneHue NpoekToB nepes ApyrumMu odydaromumucs. Ilyommnunas
IIPE3EHTALMS U 3aIUTa IPOEKTOB

Keiic 2. PazpabaTrsiBaem VR/AR-npusnoxenus

BBonHass wmHTEpakTHBHAs JIEKIUSA MO TEXHOJOTUSAM JOIOJHEHHOM U
CMELIaHHOM peaIbHOCTH

TectupoBanne  cymecTtByromnux  AR-TIpuioxeHui, omnpeneineHue
MPUHILIMIIOB Pa0OTHI TEXHOJIOTUN

BrisiBrienue npoGneMHON cuTyaluu, B KOoTopoil momorio 6s1 VR/AR-
IIPUJIOKEHUE, UCIIOJIb3YsI METO/IbI IU3aiH-MBbIIILICHUS




AHanmM3 W OIICHKa CYIIECTBYIOUIUX perieHui mpooseMbl. ['eHeparus 2
coOcTBeHHBIX uei. PazpaboTka crieHapusi MPUITOKEHHS

PazpaGoTka creHapusi NpPUIOKEHUSA: MEXaHMKAa B3aUMOJICHCTBHH, 2
(byHKIMOHAT, TPUMEPHBIA BUJ HHTEpdeiica

MuHH-TIpe3eHTaluy uael 1 X 1opaboTKa 1o 0OpaTHOM CBA3H 2
[locnenoBarenbHOe H3yd4E€HHUE BO3MOXKHOCTEH cpelbl  pa3paboTKu 2
VR/AR-npunoxenuii

Pazpaborka VR/AR-nipuiiokeHust B COOTBETCTBUH CO CIICHApUEM 8
C60p 00paTHOI1 CBSA3M OT NOTEHIMAIBHBIX OJIb30BATENIEH PUITOKEHUS 2
JlopaboTKa IpUII0KEHHUs, YIUTBIBAasE 0OPATHYIO CBSA3H MOJIb30BATEIS 2
BrusiBiienue kiroueBbix TpeboBanuit k pazpadborke GUI — rpaduueckux 2
UHTEPEHCOB MPUITOKEHUI

Pazpabotka nnTepdeiica npuaoKeHns — aAnu3aifHa U CTPYKTYPHI 2
[TonroToBka rpapuuecKkux MaTepHajoB Jisi IPE3EeHTAlUU IPOEKTa 4
(poto, Bumeo, wuHborpapuka). OcBOEHHE HABBIKOB  BEPCTKU
MpE3CHTAIIH

[IpencraBnenue NpoekToB nepea ApyrumMu odydaromumucs. [lyonuunas 2
MIPE3CHTAIHS 1 3aIIUTa POEKTOB

Bcero yacos 68




CoaepixkaHue TeM NPOrpaMmbl

Keiic 1. [IpoexTupyem naeaabHoe VR-ycrpoiicTBo

B pamkax mepBoro keiica (34 1) oOydaromniuecss MCCICIYIOT CYIIECTBYIOIIUE MOJEIH
YCTPOMCTB BUPTYaJIbHOW PEAJIbHOCTH, BBIABIIAIOT KIIIOUEBBIE MMApaMETPbI, @ 3aTE€M BbIIOIHSIOT
IPOEKTHYIO 33/1a4y — KOHCTPYHpPYIOT co0cTBeHHOEe VR-ycTpoiicTBo. O0yuaromuecs UcClIeayoT
VR-KoHTpoOJUIepsl U 0000IIAI0T BO3MOYKHBIE MPUHIUIIBI YIIPABICHUS CUCTEMAaMU BUPTYaJIbHOU
peanbHOCTH. CpaBHUBAIOT pa3IMYHBIC THIIBI YIOPABICHHUS W JENAIOT BBIBOABI O TOM, YTO
HE00X0AuMO i1 «0O0MaHay MO3ra U OTPYKEHUS B IPYTOil MUp.

OOyuaronecss CMOTYT coOpaTh COOCTBEHHYIO MoOJeNb VR-TapHUTYpBI: CIPOEKTHUPOBATbH,
CMOJIENIUpOBaTh, BbIpe3aTh/pacrneyaratb Ha 3D-pUHTEpe HYXHBIE JJIEMEHTHI, a 3aTeM
IPOTECTUPOBATh CAMOCTOATENILHO pa3paboTaHHOE YCTPOUCTBO.

Keiic 2. PazpabaTtbiBaem VR/AR-npuioxkenus

[Tocne ¢opmupoBaHHsI OCHOBHBIX IOHSATUI BUPTYaJIbHOM pEAJbHOCTH, IOTYYECHUS
HaBBIKOB paboTsl ¢ VR-o0opynoBanuem B mepBoM kerice (34 u), oOydarommuecs: MepexomsT K
PAcCMOTPEHUIO MOHATUN JOMOJIHEHHOW M CMELIaHHOH pealbHOCTH, pa3douparoT MX OCHOBHBIE
oTianuus oT BupryanbHoH. CozparoT cobctBeHHoe AR-mpunoxenue (augmented reality —
JIONIOJIHEHHAsl PeallbHOCTh), OTpabaThiBas HABBIKM PAa0OTHl ¢ HEOOXOAMMBIM B JajbHEHIIeM
IpOrpaMMHBIM 00€CIIeYeHHEM, HABBIKU AU3AWH-TIPOEKTUPOBAHUS U AU3aiH-aHATUTUKH.
OOyuaromiuecss HaydaTcsi paboTaTh ¢ KPYIHEHITMMH PENO3UTOPUAMHU OECIIaTHBIX TPEXMEPHBIX
MoJieJIei, CMOI'YT MUHUMAJIbHO aJalTUPOBATh MOJIEIH, UMEIOIIHNECS B CBOOOAHOM JIOCTYIIE, O]
cBOM HYXJbl. HaumHaercs 3HAKOMCTBO CO CTPYKTypoil mHTepdeiica mporpammsl ans 3D-
MojenupoBanus (o ycMoTpenuto HactaBHHKa — 3ds Max, Blender 3D, Maya), ocHOBHBIMU
KOMaHAaMU. BBOJSATCS MOHATHUS «IIOJIMTOHATIBHOCTB» U «TEKCTYpay.



Kanposbie ycioBus peajnzauuu NporpaMmbl

TpebGoBaHMsI K KaAPOBBIM PECYPCaM:

YKOMIUICKTOBAHHOCTD 06p330BaTeJ'IBHOFO YUPEKOACHUA neaarorutdyeCKuMu,

PYKOBOAAIIMMU U WHBIMU paGOTHI/IKaMI/I;

® YPOBCHb KBaHI/I(bI/IKaLII/II/I NeaarorudcCKux, pPykKoBOIAMIUX W HMHBIX pa6OTHI/IKOB
00pa30BaTENbHOTO YUPEKACHHUS;
® HEeNpEepHIBHOCTH MPO(ECCHOHATFHOTO PAa3BUTHA NEJArOrHYeCKUX U PYKOBOISIIIX
pabOTHUKOB  00pa30BaTEIbHOTO  YUPSKICHUS, PEANTN3YIOIET0 OCHOBHYIO
00pa30BaTeNbHYIO IPOrpamMmy.
Kommerenmyu MeIarOrUYECcKOro paboTHHKa, peaTH3YIOIIETo OCHOBHYIO

00pa3oBaTeNbHYIO MPOTpamMmy:

o0ecrieunBaTh yCIOBHS IS YCIICUTHOHN JEATEIIbHOCTH, IIO3UTHBHON MOTHBAIIH, a
TaKXe CAaMOMOTHBHPOBAHUS 00YJaIOIINXCS;

OCYIIECTBIISATH CaMOCTOSITEIILHBIA MOWUCK M aHaTN3 HH(OPMALUU C MOMOIIBIO
COBPEMEHHBIX MH(OPMAIIOHHO-TIONCKOBBIX TEXHOJIOTHIA;

BJIaJICHHE HHCTPYMEHTAMU IPOECKTHOM IEeSTETbHOCTH;

YMEHUE OpraHW30BBIBATh W CONPOBOXAATh Y4E€OHO-MCCIENOBATEIbCKYI0 U
IPOEKTHYIO 1€ATEIbHOCTh 00YJaIOIUXCS;

YMEHHUE UHTEPIIPETUPOBATh PE3YIbTATHI JOCTHXKEHUI 00ydaromXcs;

0a30BbIe HaBBIKM pabOTHI B IporpaMMax Juisi TpEXMEpHOro MojenupoBanus (3ds
Max, Blender 3D, Maya u ap.);

6a30Bble HaBBIKM PabOTHI B MPOrPaMMHBIX Cpeax Mo pa3paboTKe MPUIIOKEHUH ¢

BUPTYyaJIbHOU U JonosiHeHHOH peanbHOocThIO (Unity3D, Unreal Engine u np.).



MaTtepunanbHO-TeXHUYECKHeE YCJIOBUS peaTn3alu NporpaMmMsbl

AnmnapaTHoe H TeXHHYeCKoe o0ecrneyeHue:

Pabouee mecto oOyuaromerocs:

HOYTOYK: TPOM3BOAUTEIBHOCTh Tpoueccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): we menee 2000 emunui; o06bEM
ornepatuBHOU nmamsTu: He MeHee 4 ['0; 00bém Hakonutens SSD/eMMC: ne menee
128 I'6 (wm COOTBETCTBYIOIIMKA IO XapaKTEPUCTUKAM IE€PCOHAIbHBIN
KOMIIBIOTEP C MOHUTOPOM, KJIaBUATYpPOH U KOJIOHKaMHU );

MBIIIIb.

Pabouee mecTo HacTaBHHKA:

HOyTOYK: mporieccop Intel Core i5-4590/AMD FX 8350 — aHanornyHasa vnm
bonee HoBast mogenb, rpaduyeckmin npoueccop NVIDIA GeForce GTX
970, AMD Radeon R9 290 — aHanorm4yHasi unn 6onee HoBas MOAEnb,
00bEéM onepaTuBHOM nNamsaTu: He MeHee 4 6, Bugeobixoq HDMI 1.4,
DisplayPort 1.2 unn 6onee HoBas Mogenb (WIHW COOTBETCTBYIOIIMH IO
XapaKTePUCTHKAM TIEPCOHATBHBIA KOMIBIOTED C MOHUTOPOM, KIIABHATYpOH W
KOJIOHKAMH );

uuieM BuptyanbHoi peaabHocTd HTC Vive unu Vive Pro Full Kit — 1 mit.;
JUYHbIE MOOWIIbHBIE yCTpOWicTBa OOydYalOIIMXCS W/MIM HAcTaBHHUKA C
orepaioHHoi cucremoit Android;

MPE3EHTAIIMOHHOE 000PYA0BAHNE C BO3MOKHOCTHIO TIOJIKITIOUCHHSI K KOMITBIOTEPY
— 1 KOMILIIEKT;

GbaumuapT ¢ KOMILJIEKTOM JINCTOB/MapKepHas J0CKa, COOTBETCTBYIOIIMI HaOOP
MUCHbMEHHBIX MTPUHAIIEKHOCTEH — | 1mIT.;

enuHas cetb Wi-Fi.

IIporpamMHoe odecnevenue:

oucHoe mporpaMMHOe 0OecrieueHHE;

porpaMMHoe o0ecrieueHue s TpéxmepHoro Mmoaenuposanus (Autodesk Fusion
360; Autodesk 3ds Max/Blender 3D/Maya);

nporpaMMHas  cpefa Ui pa3pabOTKM TMPHIOKEHUH C BHUPTYAIbHOM H
nomnonHeHHo# peanbHOCcThIO (Unity 3D/Unreal Engine);

rpaduyeckuil peJakTop Ha BHIOOp HACTABHHKA.



Pacxonnbie matepuansl:

Oymara A4 nis pucoBaHUS U pacnedyarku — MUHUMYM 1 ynakoka 200 n11cToB;
Oymara A3 nis pucoBaHUS — MUHHMYM 110 3 JIMCTa HAa OJTHOTO 00y4arouierocs;
Ha0Op MPOCTHIX KapaHAAllel — MO KOJIUYECTBY 00y4arOIIUXCS;

HA0OP YEPHBIX MAPUKOBBIX PYYEK — MO KOJIMYECTBY 00YUIArOIINXCS;

kneit [IBA — 2 mir.;

KJIeH-KapaHJJall — [0 KOJUYECTBY 00y4YarouXcs;

CKOTY MPO3paYyHbIi/MaTOBBIA — 2 IIT.;

CKOTY JIBYCTOPOHHUHN — 2 HIT.;

KapTOH/TOPpOKapToH Juis MaketupoBaHuss — 1200*800 MM, Mo OJHOMY JHCTYy Ha IBYX
o0y4aromuxcs;

HOX MaKETHBIM — [0 KOJTMYECTBY 00yYarOIINXCS;

JIE3BUS JUI HOKa CMEeHHbBIE 18 MM — 2 mmT.;

HO>KHHIIBI — I10 KOJIMYECTBY 00YUaIOIIUXCS;

KOBPHK JJIs Pe3KU KapTOHA — M0 KOJIMYECTBY 00y4arOIIUXCS;

JUH3BI 25 MM Win 34 MM — KOMIUIEKT, [10 KOJIMYECTBY 00yUYaroLInXcs;

nponoaauTebHO — PLA-mnactuk 1,75 REC HecKoJIbKHX I[BETOB.
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