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1. ]_Ie.JII/I, 3ala'Yi U INIAHUPYEMBIEC PE3YJIbTaTbl Oﬁy‘leHHﬂ o AMCIHMUIIJINHE

Llens QUCUMILIMHBI:

3ajaun JUCHUATUIAHEL:

BUPTYAJIBHOMN pEAIbHOCTH

N3Yy4YCHHC TEXHOJOTMHU CO3JIaHUA BUPTYyaJIbHBIX MUPOB B CCTH HHTepHeT.

V3YyYEHUE TIPUHLIUIIOB IPOEKTUPOBAHUS BUPTYAJIBHBIX MUPOB
V3YUYCHUE COBPEMEHHBIX TEXHOJOTHM CO3JaHUs BUPTYaJIbHOM PEabHOCTHU
aHanu3 W BBIOOP onTUMaIbHOM Web-TeXHONOruM CO3MaHusl MPUIIOKEHUI

B pesynbraTte ocBoenuss OOIIl marucTparypbl 00y4arOIIMICS TOKEH OBIAJETh

CJIeaAyromuMHu pe3yjibTaTaMn O6}"—I€HH$I IO AUCHOUIIIINHE:

Koo komne-
menuuu

Pe3yabTaTbl 0cBOCHHS
ooI1
Cooeporcanue Kkomne-
menyuu

ITepedyenb niIaHUPyeMBIX Pe3yIbTATOB 00y4eHHS 110
AUCUHHUILIMHE

Crnioco0OeH ynpaBiiTh

NVYK-2.1. 3HaeT ;KM3HEHHBII LUKJI IPOEKTOB BUPTYaJIbHOU
peasibHOCTH
NYK-2.2. YMeer ynpaBisiTh IPOEKTOM Ha BCEX dTalax €ro

YK-2 [IPOCKTOM Ha BCEX HTamax
€ro JKU3HEHHOI'O IMKJIA PRIBHCHITOTO HHivIa
YK-2.3. Bnageer HaBbIKaMU yIIpaBJICHUS IPOEKTaMH 110
CO3JAHMIO IPWIIOKEHUM BUPTYaAJIbHON PEATIbHOCTH
CnocoOeH YK-3.1. 3HaeT OCHOBHBIE METO/IbI KOMAHIAHON Pa3pabOTKH
OpIraHU30BBIBATH U [IPUJIOKEHUI BUPTYaJIbHOM peanbHOCTH
[PYKOBOJIUTH paboToii NYK-3.2. YMeeT ocylIecTBIATh HEOCPEACTBEHHOE
YK-3 KOMaH/Ibl, BEIpa0aThiBasi  [pyKOBOJCTBO MpoIeccaMy pa3paboTKH MPHUIIOKESHUI
KOMaH/IHYIO CTPAaTETUIO  [BUPTYAJIbHOM peaIbHOCTH
JUTSL TOCTHOKCHUS YK-3.3. Bnaneer HaBbIKaMU PyKOBOJICTBA IPOLIECCaMU
[TOCTABJICHHOM LIEJIN Pa3pabOTKH MPHIOKEHUN BUPTYATbHOM PEaNbHOCTH
CrniocoOen ncnonb3oBath  [MIOIIK-6.1. 3HaeT MeToO/bI U CpeACTBA CUCTEMHOW MHXEHEPUU
METO/IbI U CPEJCTBA B 00JIACTH MOJYYCHUS, IEpeau, XpaHEeHUs, NepepadOTKU U
CHCTEMHOI MH)XXEHEpUHU B  [mpencTaBieHus WHGOpMaLUU
00J1aCTH TIOTYYCHHUS, MNOIIK-6.2. YMeeT ucnoib30BaTh METObI U CPEICTBA
OIIK-6 [epenadn, XpaHeHus, CHCTEMHOI MHXEHEPUHU B 00JIaCTH MOJTyUeHHs, TIepeiadH,

repepaboTKH U
[peCTaBICHUS
MH(OPMAIIUH TTOCPEICTBOM
MH(POPMAITMOHHBIX

TEXHOJIOTUH

XpaHEHUs, epepadOTKU U NpeACTaBICHUS HH(POPMALIUU
[OCPEICTBOM HH(OpMAIUU

HOIIK-6.3. Bnaneer MmeTogamMu U CpeCTBAaMH CUCTEMHOMN
MH)KEHEpUH B 00J1aCTH MOJTyYeHHUS, TIepelaun, XpaHeHus,

nepepaboTKU U NpeACTaBIeHUsT HH(OpMAIUN




NIIK-6.1. 3HaeT OCHOBHBIE METO/IbI KOMAHIAHOM pPa3pabOTKH
CriocoOeH OCYIIECTBIIATh  [MPHIIOKEHUN BUPTYAIbHOM PEalbHOCTH

HETIOCPEICTBEHHOE NIIK-6.2. YMeeT ocyIIecTBIATh HETOCPEACTBEHHOE

[1K-6 [PYKOBOJCTBO MPOIECCAMH [PYKOBOJCTBO MPOIIECCAMU pa3pabOTKU MPUIOKEHHIMA
[Pa3pabOTKH MPOrPaMMHOTO[BUPTYaIbHOM peaqbHOCTH

oOecreueHust NIIK-6.3. Braneer HaBbIKaMM PYKOBOJCTBA IIPOLIECCAMU
Pa3pabOTKH MPHIOKEHUN BUPTYATbHOM PEaNbHOCTH

B npornecce ocBoeHus 00pa3zoBaTeNbHON MTPOrpaMMbl JaHHbIE KOMIIETEHIINH, B TOM
YUCJI€ UX OTHEIbHbIE KOMIIOHEHTBI, (OPMUPYIOTCS TOITAMHO B XOJE€ OCBOCHUS
0oOy4YaroImMUMUCs TUCHUIUIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YUEOHBIM IJIAHOM U
KaJICHIapHBIM rpadukoM yueOHOro mpoliecca.

2. MecTO0 IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl

Hucuuminna « Web-TeXHOIOTHH CO3aHus MPUII0KEHUN BUPTYaTbHON peaIbHOCTH
OTHOCHUTCS K 4acTu, (OpMUPYEMOMN ydaCTHUKAMU 00pa30BaTENIbHBIX OTHOIIEHUM, bioka 1
«JAuctunianHel (MOyJH)» y4eOHOro IIaHa MPOTPaMMbl MATUCTPATYPHI 1O HAMIPABICHUIO
09.04.02 «udopMaliiOHHBIE CUCTEMBI U TEXHOJIOTHI.

Hucuuminna « Web-TeXHOJIOTHH CO3aHus MPUII0KEHUN BUPTYaTbHON peaibHOCTH
B3aMMOCBS3aHa  JIOTUYECKHM U  COAEPKATEIBbHO-METOAUYECKH CO  CIEAYIOLIUMHU
nucuumimHamMu 1 npaktukamu OOIT:

e [IpoexTupoBaHNE BUPTYAIbHBIX MUPOB

e be3MeTOUHBIE TEXHOJIIOTUM B JJOTIOJTHEHHOU PEAIbHOCTH

e llcKycCTBEHHBIN MHTEIEKT B MOOUIIBHBIX CUCTEMAX

e AJropUTMBI KOMOBIOTEPHOIO 3PEHHS B CMEMIAHHON PEaTbHOCTH
e [IpousBoacTBeHHas MpakTUKa (TPEAAUILIIOMHAS)

e BrinosiHeHME U 3a1IUTA BHIMTYCKHON KBATU(UKAIIMOHHON PadOThI

3. CTpykrypa u coaepsKaHHue JUCHHUILIHHBI

OO6mast TpyJ0EMKOCTh JUCIMIUIMHBI COCTaBISIET 9 3ayeTHBIX €IuHMI], T.e. 324
akazeMu4eckux yaca (u3 Hux 216 yacoB — caMocTosATeNIbHAs paboTa CTYJIEHTOB).

Pazgenst qucuuminabsl « Web-TeXHONIOTHU CO3/IaHMsT MPUIOKEHUM BUPTYyalbHOU
PEATbHOCTM» M3Y4YalOTCs Ha MEPBOM KypCE€ BO BTOPOM CEMECTPE M Ha BTOPOM Kypce B
TPETBEM CEMECTPE.

3.1 Buabl yueOHOM padoThl M TPYAOEMKOCTh (110 ¢popMam 00yueHH )
3.1.1 Ounas ¢popma oOyueHus

Ne KoanuecTno CemecTpbl Cemectp

o Buj yue6Hoii padoTnI 4acoB 2 3




1 |AyauTopHble 3aHATHSA 108 54 54
B ToM unciie:
1.1 Plexkuun 36 18 18
1.2 |CemuHapckue/mpakTUYECKHE 3aHATHS - - -
1.3 [laGopaTopHble 3aHATHS 72 36 36
2 |CamocTtosiTenbHas paboTa 216 108 108
3 [[Ipome:xkyTOouyHasi aTTecTALUS
3auet/mud.3auer/sK3aMeH 3a4er 9K3aMeH
Toro: 324 162 162
3.2 TemaTnyeckHMil IJIAH U3yYEeHUS IMCUUILIMHBI(TIO (hpopMaM 00yueHHsT)
3.2.1 Ounas opma oOyueHus
TpynoemkocTb, yac
AynurTopHas padora
CemuHap I Camoc
Neni/m|  Pazaenbl/TeMbIIM CIIANJIMHBI cxue/ JlaGop PAKT | rosire
Bcero nyecKas
Jlexuuu (mpakTuye| aToOpHbIE JIbHasA
MOJTOT
CKHE | 3aHATHUS paborta
OBKa
3aHATHS
Bropoii cemecTp
11 Texnomnoruss WebVR. 10 ) 3
B03MOKHOCTH.
1.2 JlabGoparopHas pabora Nel. 18 8 10
1.3 WebVR API 10 2 8
O6opynoBanue i pabOTHI C
1.4 WebVR 10 2 8
1.5 JlaboparopHas pabora Ne2. 18 8 10
16 bubnmnoreka Three.js. OcobenHocTH 10 5 3
OMOINOTEKH.
17 bubmmoreka Three.js. OcHoBHBIE 10 ) 3
(byHKIUH.
1.8 JlaboparopHas pabora Ne3. 20 8 12
1.9 |A-Frame. Onucanue TeXHOJIOTUU 10 2 8
1.10 IA-Frame. /IoOaBiieHue 10 ) g
BUPTYaJIbHOT'O MPOCTPAHCTBA
1.11 |A-Frame. Pa3merenue Ha cepBepe 12 4 8
1.12 Jlabopatopnas pabota Ne4. 24 12 12
Bcero yacoB o AUCHUIUIMHE BO 162 18 36 108
BTOPOM CEMECTpe




Tperuii cemecTp

21 Texnomoruss WebGL. 10 5 3
Bo3moxHOCTH

2.2 [WebGL API 10 2 8
'TexHOJIOruy NOArOTOBKU

2.3 [BUPTyaJIbHBIX IPOCTPAHCTB IS 10 2 8
WebGL

2.4 JlaboparopHas pabora Ne5 24 12 12

25 babylon.js. Ocobennoctu 10 ) g
OnOIMoTEKN

2.6 |babylon.js. OcHOBHBIE (YYHKITHH. 10 2 8

27 babylon.js. [lo6aBienue 10 ) 2
BUPTYaJIbHOTO MPOCTPAHCTBA

2.8 |laboparopHnas pabota Ne6. 24 12 12

2.9 PlayCanvas. OcHOBHbIE (DyHKIIUN 10 2 8

210 PlayCanvas. JloOaBienue 10 ) g
BUPTYaJIHHOT'O IPOCTPAHCTBA

211 PlayCanvas. Pazmerienue Ha 10 ) 3
cepBepe

2.12 JlaboparopHas paborta Ne7 24 12 12
Bcero 4acoB 1o JUCLHUILIINHE B 162 18 36 108
TPEThEM CeMeCTpe

Hroro 324 36 72 216

3.3 Coaep:xxaHue Q1M CUMILIAHBI

Pasznea 1. lHlouarue WebVR

[enu. Bosmoxunoctu WebVR. VYcerpoiictBa BBoga WebVR. Ortobpaxenue
n3o0paxenuit B WebVR ¢ HeoOxo1uMoit 4acToTol KaapoB.

bpay3ep BUpTyanbHON WA JOTIOJTHEHHON PEATbHOCTH.

VYerpoiictea nonnepxuBatonme WebVR: ARCore-coBMecTuMbIE  yCTpOICTBA,
Google Daydream, HTC Vive, Microsoft Hololens, Samsung GearVR, rapuutypsi

Windows Mixed Reality
Pasznea 2. A-Frame

Bo3moxnoctu 6ubmuoreku. OtprcoBka cueH. OCHOBHbIE (DYHKLIMH UIsl CO3JaHUs

BUPTYaJIbHOU PEATIbHOCTH.
Paznen 3. Babylon.js

Bo3moxnoctn 6ubmuoreku. OtprcoBka cieH. OCHOBHbIE (DYHKLIMH JUIsl CO3JaHUs

BUPTYaJIbHOU PEATIbHOCTH.




Paszpneu 4. PlayCanvas
Bo3moxnoctu 6ubmuoreku. OtprcoBka cueH. OCHOBHbIE (DYHKIMH UIsl CO3JaHUs
BUPTYQJIBHON PEATBHOCTH.

3.4 TemaTnkKa CEeMHUHAPCKUX/MPAKTHYECKUX U JIA00PATOPHBIX 3aHITHIA

3.4.1 JIaGopaTopHble 3aHATHUS

Jlaboparopnas paborta Nel. MonenupoBaHue BUPTYaIbHOTO MPOCTPAHCTBA JJIS
CO37aHMs BUPTYAJTbHON PEaTbHOCTH

JlaGoparopHas pabota Ne2. AHUMUPOBAHUE BUPTYAJTILHOTO MIPOCTPAHCTBA

JlaGoparopnas pabGora Ne3. Bwugyanuzamuss CMOJIECTUPOBAHHOW MOJIETU C
ucnoias3oBanue three.js

Jlabopatopnas pabora Ned. CosznmaHwe BHUPTYyaJdbHOTO MPOCTPAHCTBA C
ncnoiap3oBaHueM A-Frame

Jlabopatopnas pabora Neo5. CosznmaHwe BHUPTYaJdbHOIO MPOCTPAHCTBA C
ucnoias3oBanueM WebGL

Jlabopatropnas pabora Ne6. CoszmaHwe BHUPTYadbHOIO MPOCTPAHCTBA C
ucnoias3oBanueM Babylon.js

Jlabopatropnas pabora Ne7. CoszmaHwe BHUPTYaJdbHOTO MPOCTPAHCTBA C
ucnons3oBanueMm PlayCanvas

3.5 TemaTuka KypcOBBIX IPOEKTOB (KyPCOBBIX padoT)
KypcoBbie mpoekThl (paboThl) HE MPeayCMOTPEHBI

4. Y4eOHO-MeTOAUYECKOE U MH(POPMALIMOHHOE O0ecIeyeHune

4.1 HopmatusHbie 10KyMeHTHI 1 'OCThI

1. ®denepanpHblii 3aKk0H 0T 29 nekadbps 2012 roga No 273-®3 «O6 o6pa3oBaHUM B
Poccuiickoit  ®enepauun» (C  U3MEHEHUSAMH U JONOJHEHUsIMH);DenepasbHbIA
roCyJIJapCTBEHHBIM 0Opa3oBaTeNbHBIN CTaHIApPT BbICHIEr0 oOOpa3oBaHus (ypPOBEHb
MarucTparypsl) 1mo HampasiaeHU0 moAroToBku 09.04.02 MudopmannoHHbIE CUCTEMBI U
TEXHOJIOTUHU, yTBepkIaeHHbIN [Ipukazom Munucrepctsa oOpazoBanusi u Hayku P® ot 19
centa0ps 2017 r. N 929 "O0 yrBepxkaennn denepanbHoro... Pegakuus ¢ uamMeHeHusiMu N
1456 ot 26.11.2020;

2. Ilpuxa3 MunuctepctBa o0pa3zoBanust u Hayku P® ot 05 anpens 2017 r. No 301
«O6 ytBepxaenuu llopsiaka opraHuzanMu W OCYIIECTBIEHUS 00pa3oBaTEIbHOU
NEATeNbHOCTU MO0 00pa30BaTEIbHBIM MPOTPaMMaM BBICHIETO0 00pa30BaHUsSI — MPOrpamMMaM
OakanaBpuarta, MporpaMMaM CreluainuTeTa, IporpaMMaM MarucTpaTyphbl.



4.2 OcHoOBHas1 IUTEPATypa

1. Kpaxotrkuna E. B.Texnomorum paspabotku Internet-mpunoxxkenuii: yueOHOE
nocoone—CK®Y, 2016 r. — 124 c¢. [Onexrponnsii pecypc] URL:
http://biblioclub.ru/index.php?page=book red&id=459070&sr=1

2. CpiueB A. B.llepcrniekTuBHBIE TEXHOJOTUM U SA3BIKU BeO-pa3pabOTKU—
Hammonanensiit Otkpeiteiid Y HUBepeuteT « AHTYUT», 2016 r. — 494 ¢. [DnekTpOoHHBIN
pecypc] URL: http://biblioclub.ru/index.php?page=book red&id=429078&sr=1

4.3 JlonoJiHMTe/IbHAS JIUTEPATYPA

He npeaycmorpeHo.

4.4 JekTpoHHBIE 00pa30oBaTeIbHbIEC PeCypPChl

O0P naxonurcs B pa3paboTKe.

4.5 JIuneH3M0OHHOE ¥ CBOOOTHO pacnpocTpaHsieMoe NPOrpaMMHoOe o0ecriedeHue

— Autodesk 3DSMAX (mo noamnucke)

— Blender (munen3usGNUGPLFree)

— Adobe Creative Cloud (mmomoamnucke)

— Microsoft Office 2007 (moroop Ne 24/08 ot 19.05.2008 .)

4.6 CoBpeMenHble mnpodeccuoHAIbHbIe 0a3bl JAHHBIX W MH(OPMANMOHHBbIE
CIPABOYHBIE CHCTEMBI

1. OI1 "FOpaiit" https://urait.ru/

2. IPR Smart https://www.iprbookshop.ru/

3. ObC "Jlannp" https://e.lanbook.com/

5. MarepuajibHO-TeXHUYECKOe o0ecreueHmne

JI1st y4eOHBbIX 3aHATUNA UCTIONb3YETCS:

KomnberorepHbeii kiacc st mpaktudyeckux 3ansatuil Ne 2553, r. Mocksa, yi.
[IpsinumiaukoBa, 1. 2a, CTOJbI, CTY/bs, ayAUTOPHAS JOCKA, BO3MOKHOCTh UCIOJIb30BAHUS
MEPEHOCHOTO MYJbTUMEIUNHOTO KOMILIEKCa (IEPEHOCHOU MPOEKTOP AJISl I€MOHCTPALUU
cnaitnoB (BENQ); HOyTOyK 7151 IEMOHCTpaluu CIaioB (CyIIeCTBYIOIIUE aJbTePHATUBBI:
ASUS, ACER, HP)), nepcoHanbHble KOMIBIOTEPHI. Pabodee MecTo mpermnoaaBaTess: CTO,
CTyII.

KomnberorepHbeii kitacc st mpaktudyeckux 3ansatuil Ne 2554, r. Mocksa, yi.
[IpsinumHukoBa, 1. 2a, CTOJIbI, CTYJbs, ayAUTOPHAS JI0CKA, BO3MOXKHOCTb HCIOJIb30BAHUS
MEPEHOCHOTO MYJIBTUMEIUUHOTO KOMILIEKCA (MEPEHOCHON MPOEKTOP MJis I€MOHCTpPALUU
cnaitnoB (BENQ); HOyTOyK 7151 IEMOHCTpaluu cIaioB (CyIIeCTBYIOIIUE aTbTePHATUBBI:
ASUS, ACER, HP)), nepconanbHble KOMIBIOTEPHI. Pabodee MecTo mpermoaaBaTes: CTOM,
CTyII.
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6. MeToanueckue peKOMeHIAUNH

6.1 MeToanueckue peKOMEHIANUM Uil TMpenojaBaTesiss MO OPraHU3ANMUMN
00y4eHUs

N3yuenne nucuuminabl « Web-TeXHOIOTuM co37aHus MPUIOKEHHUI BUPTyallbHOU
peaTbHOCTH» OOY4YalONIMMUCS HampaBieHUsT MTOATOTOBKM Maructpatypsl  09.04.02
MPEAYCMOTPEHO pabOYnM y4eOHBIM TJIAHOM B 2-OM CEMECTpe IEPBOTO roja oOydyeHus U B
3-M ceMecTpe BTOPOro rojia o0y4eHus.

Jlek1InoHHBIE 3aHSTUS MPOBOASTCA B COOTBETCTBHHM C COJEpP>KaHHEM HACTOSIIEH
paboueil mporpamMMel.

[IpakTuueckue 3aHATUA O JUCHUILUIMHE « Web-TeXHOIOTUM CO3/IaHUs TPUITOKEHUN
BUPTYaJbHON pPEaTbHOCTU» OCYLIECTBISIETCS B (POpME CaMOCTOSITENHHON MNpOpadOTKU
TEOPETUYECKOT0 Marepuasia OOyYarolUMUCS; BBINOJIHEHUS NPAKTUYECKOTO 3aJaHus;
00CYXKJIeHHUsI C MPEINojaBaTesieM BHIMIOJHEHHON MPAaKTUYECKOUW paldoThl, T/I€ MPOBEPSIETCS
3HaHUE TEOPETUUYECKOr0 MaTepHraia 1 BLIIOJHEHUE TPAKTUUECKOTO 3a1aHusl.

6.2 MeToanueckue ykazanus sl 00y4aromuxcsi o 0CBOEHUI0 TUCUUILIMHBI

[Tocenienue JIEKIIMOHHBIX 3aHATUHN sIBIsieTCsl 00s13aTeNbHBIM. [Ipomyck JEeKIIMOHHBIX
3aHATUN 0€3 YBaXKUTEIbHBIX PUYMH U COTJIACOBAHUS C PYKOBOJICTBOM B 00BheMe Oomee 40%
OT OOIIETO KOJIUYECTBA MPEAYCMOTPEHHBIX YU€OHBIM IIJIAHOM Ha CEMECTp JICKIIUN BIIEUET
3a c000I HEBO3MOKHOCTh aTTECTALIMU 110 JUCLHUIUIMHE, TaK KaK 00y4Jaromuiicss He HaOupaeT
MUHUMAJIbHO JOMYCTHUMOTO [JIsi TOJY4YEHHS WTOrOBOM aTTeCcTallud MO JAUCIUILINHE
KOJIMYecTBa OAJIJIOB 3a MOCEIICHUE JIEKIIMOHHBIX 3aHSITUH.

JlonyckaeTrcsi KOHCIEKTUPOBAHUE JIEKIIMOHHOTO Marepualia MUChbMEHHBIM WU
KOMIIBIOTEPHBIM CIIOCOOOM.

Perynspnass mpopaboTka Marepuana JIEKIHM MO KaXIOMy pasjelly B paMmKax
MOATOTOBKH K MTPOMEKYTOUHBIM U UTOTOBBIM (OpMaM aTTeCTallMU, a TAKXKE BBINOJTHEHUE U
00CyXKJIeHUE MPAKTUYECKUX PA0OT MO TUCIUIUIMHE SIBJISETCS OJHUM U3 BaXKHEUIIIUX BUJIOB
CaMOCTOSITENIbHOM pabOoThl 00YUYarOIIErocsi B TCYEHUE CEMECTpa.

7. MOHJ OLEHOYHBbIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHU s

B npoumecce 00yuyeHuss HUCHNONB3YIOTCS  CIEAYIOUIME  OLEHOYHBbIE  (OPMBI
CaMOCTOATENbHOM pPAa0OThl CTYJEHTOB, OLIEHOYHBIE CPEACTBA TEKYLIEro KOHTPOJIA
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUN:

Bo BTOpoM ceMecTpe MOArOTOBKAa K BBIMNOJHEHUIO MPAKTUYECKUX paboT U HUX
o0cyxeHue.

O1leHOYHBIE CPEJICTBA TEKYILIETO0 KOHTPOJISI YCIIEBAEMOCTH BKJIIOUAIOT KOHTPOJIbHBIE
BOIPOCHI JIJIsi KOHTPOJIS OCBOEHUS O0YyYaIOIUMHUCS Pa3e0B JUCIUTLIUHBI.
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[TokazareneM OleHUBAHUS KOMIETEHIIUM HA Pa3IMYHBIX dTanax ux GopMUPOBaHUS

ABIIAACTCA JOCTHIXKCHHUC O6y‘I&IOH_II/IMI/IC5I IUIAHUPYCMBIX PE3YJIbTATOB O6y‘IeHI/IH o

JTUCHUTUIMHE (MOJIYIIO).

OIIK-6 - crioco0eH NCnoJIb30BAaTh METO/ABI H CPEICTBA CHCTEMHOI HHIKEeHePHH B 00J1IACTH I10JIy4eHHs], epeAayu,
XpaHeHHs, IepepadoTKH U NPeACTaBICHUA HH(POPMALUH IOCPEACTBOM HH(OPMAIIMOHHBIX TEXHOJIOT Hii

CpelICTBa CUCTEMHOMN
WH)XEHEPHU B
00J1aCTH MOy YeHUS,
riepeayy,
XpaHeHws,
riepepaboTKH 1
MIpeACTaBICHUS
“HpOpMAIHH.
YMmern:
HCIIOJIb30BATh
METO/IBI M CPEJICTBA
CHUCTEMHOHU
WH)XEHEPHU B
00J1aCTH MOy YeHUS,
repenayy,
XpaHeHws,
riepepaboTKH 1
MIPEACTaBICHNS
nHpOpMaU
IIOCPEICTBOM
“HpOpMAIHH.
Baapers: meTogamMu
Y CpE/ICTBAMHU
CHUCTEMHOH
WH)XEHEPHU B
00J1aCTH MOy YeHUS,
repenayy,
XpaHeHws,
riepepaboTKH 1
TIpEICTaBICHASL
“HpOpMAIHH.

paboTHI, TPEeyCMOTPECHHBIC
yaeOHBIM ITaHOM. O0yJaronuiics
JIEMOHCTPUPYET COOTBETCTBUE
3HAHUN, yMEHU, HABBIKOB
TIPUBEICHHBIM B TaOIHIIaX
MOKa3aTessiM, ONEPUPYET
MIPHOOPETCHHBIMU 3HAHUSIMH,
YMCHUSIMH, HaBBIKAMH, IPUMCHSICT
WX B CUTYAIUSIX TOBBIICHHON
cioxHocTH. [Ipu 3T0M MOTyT
OBITH TOITYIIICHBI HE3HAYUTEITHHEIC
OIIMOKH, HETOYHOCTH,
3aTpyIHEHUSI IPU IEPEHOCE
3HaHWM U yMEHUI Ha HOBEIE,
HECTaH/IapTHBIC CUTYAIUH.

KonTpoanpyemslii KonTpompyemsbie Henuddpepenunposannblii 3auer
pe3yJbTar TeMbl (pa3/esibl) Kpurepun onenupanus
00yueHust JTUCIUIIMHBI
3aYTEeHO He 32aYTeHO0
3HaTh: METOIBI U 1-4 BrImoHeHBI Bce BUIBI YI€OHOH He BrImonnen oaun wim 0omee

BUJIOB Y4eOHOH paboTHI,
MIPETyCMOTPCHHBIX YYCOHBIM
rutaHoM. OOygaronuiics
JIEMOHCTPUPYET HETIOJIHOE
COOTBETCTBUE 3HAHUH, YMEHUH,
HABBIKOB ITPUBEJICHHBIM B
TaOIUIIAX TIOKA3ATEIM,
JIOMYCKAIOTCSI 3HAYUTEIIbHbIE
OIMOKH, TTPOSIBIISICTCS OTCYTCTBHUE
3HAHUN, YMEHU, HABBIKOB IO
pALy oKa3areneil, CTyAeHT
HCIIBITHIBAET 3HAYUTEIbHBIC
3aTpyIHEHUS] IPU ONIEPUPOBAHUU
3HAHUSMHU.

YK-2 - ciocoGeH ynpaBjsiTb IPOEKTOM HA BCEX ITANAX €0 ;KU3HEHHOI 0 UKJIA

KonTpoanpyemslii
pe3yJabTar
00yueHust

KonTpompyemsbie
TeMbl (pa3aeibl)
JUCHUILIHHBI

Henuddepenunposannelii 3auer

Kpurepun onenuBanust

3a49TCHO

3a4YTCHO




12

3HATh: )KU3HEHHBIN
LUK IPOEKTOB
BHUPTYaJILHOU
peabHOCTH.
YMeTsb: ynpaBnsTh
IIPOEKTOM Ha BCEX

BrImoHeHBI Bce BUIBI YIEOHOH
paboTHI, TPEeyCMOTPECHHBIC
yaeOHBIM ITaHOM. O0yJaroIuiics
JIEMOHCTPUPYET COOTBETCTBUE
3HAHUN, yMEHU, HABBIKOB
TIPUBEICHHBIM B Ta0IHIIaX

He Brmomnnen oqun nm 6osee
BUJIOB Y4e€OHOH paboTHI,
MIPEAYCMOTPEHHBIX Y4eOHBIM
ruraHoM. OOyvaronuiics
JEMOHCTPHUPYET HEMOJTHOE
COOTBETCTBUE 3HAHUH, YMEHU,

JTanax ero IOKa3aTeNsIM, OLIEPHPYET HaBBIKOB ITPHUBE/ICHHBIM B
JKU3HEHHOTO LIUKJIA. MIPHOOPETEHHBIMY 3HAHHUSMH, Ta0NHIax MoKas3aresnsm,
Buagern: YMEHHSIMH, HaBBIKAMH, IPUMEHSET | JOIYCKAarOTCSs 3HAUNTEIIbHBIC
HaBBIKaMHA WX B CHTYalMsIX TOBBIIICHHOM OLINOKH, TIPOSIBIISICTCS OTCYTCTBHE
yIIpaBJIeHUS cioxnoctH. [Ipn aToM MoryT 3HAHWH, YMECHUH, HAaBBIKOB TI0
MIPOEKTAMH T10 OBITh IOy IIICHBI HE3HAYUTENIBHBIE | PAIY MOKa3aTelIe, CTyIeHT
CO3JIaHHIO OLINOKH, HETOUYHOCTH, WCTIBITHIBACT 3HAUYNTEIIbHBIC
MIPUIIOKEHUN 3aTpyAHEHHUS [IPY IEPEHOCE 3aTpyAHEHHS [IPH OLIEPUPOBAHNUI
BHUPTYaJILHOU 3HAHUI U yMEHUH Ha HOBBIE, 3HAHUSMU.
PEATBHOCTUIIPHIION HeCcTaHJapTHBIE CUTYaIHH.
CHUSMHU
CMEIIaHHOI
pEeaIbHOCTH.
IIK-6 - cnoco0eH ocylecTBIATH HENMOCPeICTBEHHOE PYKOBOACTBO MPoLeccaMi pa3padoTKH NPOrpaMMHOIro
o0ecrieyeHust
KonTpoanpyemslii KonTpompyemsbie Henuddepenunposannelii 3auer
pe3yJbTar TeMbl (pa3/esibl) Kpurepun onenupanus
o0y4eHust JAUCIUTIIHHBI
32YTEHO 3a4TEeHO
3HATh: OCHOBHEBIE 1-5 BrimonHeHs! Bee BUIBI yaeOHON He Brmonnen oqun nm 6osee

METO/IbI KOMAHHOI
pa3paboTku
MIPUIIOKEHUN
BUPTYaJILHOU
pEeabHOCTH.
YMmern:
OCYILECTBIISTh
HENOCPEICTBEHHOE
PYKOBOJCTBO
poueccaMu
pa3paboTku
MIPUIIOKEHUN
BHUPTYaJILHOU
pEeabHOCTH.
Baapers:
HaBBIKaMHA
PYKOBOACTBA
poueccaMu
pa3paboTku
MIPUIIOKEHUN
BUPTYaIbHOH
peabHOCTH

PpaboTHI, TPEeyCMOTPECHHBIC
yaeOHBIM ITaHOM. OOy JaroIuiics
JIEMOHCTPUPYET COOTBETCTBUE
3HAHUN, yMEHU, HABBIKOB
TIPUBEICHHBIM B TaOIHIIaX
MOKa3aTessiM, ONIEPUPYET
MPHOOPETEHHBIMU 3HAHUSIMH,
YMCHUSIMH, HaBBIKAMH, TIPUMCHSICT
WX B CUTYAIIUSIX ITOBBIICHHOM
cioxHocTH. [Ipu 3TO0M MOTYT
OBITP JIOITYIIICHBI He3HAYUTEIIHHEIC
OIIMOKH, HETOYHOCTH,
3aTpyIHEHUSI IPU IEPEHOCE
3HaHWM U yMEHUI Ha HOBEIE,
HECTaH/IapTHBIC CUTYAITUH.

BUJIOB Y4e€OHOH paboTHI,
MIPEyCMOTPCHHBIX YICOHBIM
rutaHoM. OOygaronuiics
JIEMOHCTPUPYET HETIOJIHOE
COOTBETCTBUE 3HAHUH, YMEHUH,
HABBIKOB ITPUBEJICHHBIM B
TaOIUIIAX IOKA3ATEIM,
JIOMYCKAIOTCS 3HAYUTEIIbHbIE
OIMOKH, TPOSIBIISICTCS OTCYTCTBHUE
3HAHUN, YMEHU, HABBIKOB IO
pALy OKa3areneil, CTyAeHT
HCIIBITHIBAET 3HAYUTEIbHBIC
3aTpyIHEHUSI IPU ONIEPUPOBAHUU
3HAHUSMHU.

VYK-3 - criocoGeH opraHiu30BbIBaTh M PYKOBOAUTH PA0OTOM KOMaH Ibl, BBIPaOAThIBasi KOMaHIHYIO CTPATETr o IS
JOCTH>KEHUS TIOCTABJICHHOM LIeNTn

KonTpoanpyemslii
pe3yJabTar
00yueHust

KonTpompyemsbie
TeMbl (pa3eibl)
JUCHMILTHHBI

Henuddepenunposannelii 3auer

Kpurepun onenuBanust

3a49TCHO

HE 3a4YTCHO
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3HATh: OCHOBHEBIE 1-4 BrimonHeHs! Bee BUIBI yaeOHON He Brmomnnen oqun nm 6osee
METO/IbI KOMAHHOI paboThl, IpeayCMOTPEHHBIE BUJIOB Y4e€OHOH paboTHI,
pa3paboTku yueOHbIM TutaHoM. OOydaromuiicss | mpeaycMOTPEHHbIX yueOHBIM
MIPUIIOKEHUN JEMOHCTPUPYET COOTBETCTBUE ruraHoM. OOyvaronuiics
BHPTYyaIbHOU 3HaHUI, yMEHUH, HABBIKOB JEMOHCTPHUPYET HEMOJTHOE
pEeabHOCTH. TIPUBE/ICHHBIM B TabnuIax COOTBETCTBUE 3HAHUMN, YMEHHH,
YMmern: MIOKa3aTelsIM, ONIEPUPYET HABBIKOB [TPUBEJICHHBIM B
OCYILECTBISTh MIPHOOPETEHHBIMY 3HAHHUSMH, Ta0NHIax MoKas3aresnsm,
HENOCPECTBEHHOE YMEHUSIMH, HaBBIKAMU, IPUMEHSAET | JOIyCKAKOTCS 3HAUUTEIIbHBIC
PYKOBOJCTBO HX B CUTyalUsIX MOBBILICHHON OLINOKH, TIPOSIBIISICTCS OTCYTCTBHE
IIPOLIECCaMHU cinoxxHocTy. [Ipu 3TOM MOryT 3HaHUIi, yMEHUH, HABBIKOB 110
pa3paboTku OBITh IOy IIICHBI HE3HAYUTENIBHBIE | PAIY MOKa3aTelIe, CTyIeHT
MIPUIIOKEHUN OLINOKH, HETOUYHOCTH, HCIBITHIBAET 3HAUUTEIbHBIE
BHUPTYaJILHOU 3aTpyAHEHHUS [IPY IEPEHOCE 3aTpyAHEHHS [IPH OLIEPUPOBAHNUI
peabHOCTH. 3HAHUI U yMEHUH Ha HOBBIE, 3HAaHUSIMU.

Baapers: HECTaHAaPTHBIE CUTYaLUH.

HaBBIKaMHA

PYKOBOACTBA

IIPOLIECCaMHU

pa3paboTku

MIPUIIOKEHUN

BUPTYaIbHOH

peabHOCTH

[ITkane! oleHUBaHUS PE3YABTATOB IPOMEKYTOUHOM aTTECTALIMU U UX OMUCAHUE:

dopma NpOMEKYTOUHOM aTTeCTalluu: 3a4eT.
[IpomexyTouHast arrtectanus oOydarouuxcss B (opMe 3au€ta MOpPOBOJIUTCS MO

pe3yiibTaTaM BBIMOJHEHUSI BCEX BUIOB YueOHON palbOThI, MPETyCMOTPEHHBIX y4EOHBIM

IJIAHOM T10 TAaHHOW JUCHHUIUIUHE (MOAYJIIO0), IPU TOM YUUTHIBAIOTCS PE3YJIbTAThl TEKYIIETO

KOHTPOJII YCIIEBACMOCTH B  TCUCHHC

cemectpa. OIlEHKa CTENEHU JOCTHXKCHUSA

OoOy4YaloImMUMUCS TUIAHUPYEMBIX pEe3yJbTaTOB OOy4YeHUS MO AUCHUILIMHE (MOJIYJIIO)

IMPOBOAUTCA IIPCIIOJAaBaTCICM, BCAYIUIUM 3aHATHA 110 JUCHUIIIINHC (MOI[YJ'HO) MCTOJOM

AKCEepTHOU oneHku. [lo uToram nMpoMeKyTOYHOM aTTeCTally MO AUCHUILIMHE (MOAYJIIO)

BBICTABJIICTCA OLCHKA «3a4YTCHO» U «HE 3a4TCHO».

K npomeofcymowoﬁ ammecmayuu c)onycmromc;z moJbKo cmydeHmbl, 6blnoJiHUBULUE 6C€

8UObL YUeOHOU pabomul, npedycCMompenHvle padboyeli NpocpamMmoll.

Ixana
Onucanue
OLICHUBAHUSA
BrimonHeHsl Bce BHABI Y4€OHOH pabOTHl, NpPEAyCMOTPEHHbIE YYEOHBIM ILIAHOM.
CTyaeHT neMOHCTpUPYET COOTBETCTBUE 3HAHWM, YMEHHM, HABBHIKOB IMPHUBEICHHBIM B
TaOJIMIaX [oKa3areiel, OmepupyeT NPUOOPETCHHBIMU 3HAHUSAMH, YMEHUSIMH,
3auTeHo HAaBBIKAMM, IIPUMEHSET UX B CUTyalUsAX MOBBIIIEHHOW CIOKHOCTHU. IIpm 3TOM MOryT

OBITE JOMYHICHbBI  HC3HAYUTCIIbHBIC OH_II/IGKI/I, HCTOYHOCTH, 3aTPyAHCHUA IIpHU

AHAJIMTUYECKUX OIEpalMsX, IEPEHOCE 3HAHUM M YMEHUUN Ha HOBBIC, HECTAHIAPTHHIC
CUTYyallUH.
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He BoimonHen onauH win Oosee BHUAOB Y4eOHOH palOOThI, INPeIyCMOTPEHHBIX
yueOHbIM TU1aHOM. CTyIEHT JEMOHCTPHPYET HEMOJIHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HAaBBIKOB MPHUBEICHHBIM B TaONUIAX TMOKa3aTened, JOIMyCKaIoTCs
He 3auTeHo | 3HAYUTEIbHbIE OIINOKH, IPOSBIIAETCS OTCYTCTBHE 3HAHUH, YMEHUI, HABBIKOB I10 PSAY
MoKasaresiei, CTyJJIeHT UCTIBITBIBACT 3HAUUTENbHBIC 3aTPYAHEHUS MIPU  OIEPHUPOBAHUH
3HAaHMSIMU ¥ YMEHUSIMU [P UX NIEPEHOCE HAa HOBBIE CUTYaLlUH.

dopma NpOMEKYTOUHOM aTTECTAIlUN: IK3AMEH.

[IpomexyTounast arrectanusi oOydaromuxcsa B ¢Gopme 3K3aMeHa MPOBOJUTCS IO
pe3yiibTaTaM BBIMOJHEHHUSI BCEX BUIOB YueOHON palbOoThI, MPETyCMOTPEHHBIX y4EOHBIM
MJIAHOM T10 TAHHOW JUCHHUIUIUHE (MOAYJIIO), IPU ’TOM YUUTHIBAIOTCS PE3YJIbTAThl TEKYIIETO
KOHTpPOJISl yCIEBaeMOCTH B TedeHue cemecTpa. OIlleHKa CTeNeHU JOCTHUKEHUS
OoOy4YaloImKUMUCS TUIAHUPYEMBIX pEe3yJbTaTOB OOy4YeHUS MO0 AUCHUILIMHE (MOJIYJIIO)
MPOBOAUTCSL TpenojaBaTeseM, BEAYyIIUM 3aHSATUSA O AUCHUILIMHE (MOIYJII0) METOJIOM
AKCHEepTHOU oneHku. [1o uToram nMpoMeKyTOUHOM aTTeCTallu MO AUCHUILIMHE (MOAYJIIO)
BBICTABJISIETCS  OIIEHKA  «OTJIUYHO»,  «XOpOIIO»,  «YIOBJIETBOPUTEIHHO»  WIH
«HEYJIOBJIETBOPUTEILHOY.

K npoMexyTo4HO aTTecTaluu A0MyCKalTCs TOJIBKO CTYACHTHI, BHIMOJHUBIIHNE BCE
BUJIbI YUE€OHOU paboThI, MpeayCMOTPEHHbIE padoyeil mporpaMmoil o aucuuruinHe « Web-
TEXHOJIOTUU CO3/IaHUS IPUIIOKEHUIN BUPTYaTbHON peaIbHOCTH.

IIkana
Onucanue
OUeHUBAHUA

BrImonHeHb! Bce BUbI yueOHOU pabOThI, TPEeIyCMOTPEHHBIE YUeOHBIM I1aHOM. CTyJIeHT
TIEMOHCTPUPYET COOTBETCTBUE 3HAHNHM, YMEHUH, HAaBBIKOB MPUBEICHHBIM B Ta0IMIIaX

0 MOKa3aTessM, ONIepUpPyeT TPUOOPETCHHBIMU 3HAHUSMH, YMEHUSIMU, HABBIKAMH,

Lo MPUMEHSIET UX B CUTYallUsX OBBIIIEHHOM CI0XHOCTHU. [Ipr 3TOM MOTYyT OBITH
NOMYIIEHBI He3HAUYNTENIbHbIE OINOKH, HETOUHOCTH, 3aTPyIHEHHUS TIPU TIEPEHOCE 3HAHUN

158 YMGHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBIC CUTYyallUU.

BrImonHeHb! Bce BUbI yueOHOU pabOThI, TPEeIyCMOTPEHHBIE YUeOHBIM I1aHOM. CTyJIeHT
NEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHMM, YMEHUM, HABBIKOB IIPUBEICHHBIM B
X TabIHIax MoKa3aTesisiM, ONepUpyeT MPUOOPETEHHBIMH 3HAHUSIMU, YMEHHUSMH, HAaBBIKAMU,
opouto MPUMEHSIET UX B CUTYallUsX TOBBIIICHHON CIIOKHOCTH. [Ipn 3TOM MOTYT OBITH
NOMYIICHBI HE3HAUNTEIbHbBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS MIPH MIEPEHOCEe 3HAHUH

158 YMGHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBIC CUTYAallUH.
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BrImoHeHb! Bce BUbI yueOHOU pabOThI, MPEeIyCMOTPEHHBIE YUeOHBIM I1aHOM. CTyJeHT
TIEMOHCTPUPYET COOTBETCTBUE 3HAHWHM, YMEHUH, HAaBBIKOB MPUBEICHHBIM B TaOIMIIaX

Yooenemesopu
MOKAa3aTessiM B HETIOJTHOM 00beMe, MPOSBIISAETCS] HEAOCTATOYHOCTD BJIaICHUS HAaBBIKAMHU
EREHO o pany nokazateneil. CTyJJeHT HCIIBITBIBAET 3HAYUTEIbHbBIC 3aTPyIHEHUS TIPU
MPUMEHEHNU HAaBBIKOB B HOBBIX CUTYAIHSIX.
He BobInoHeH oauH win 0oJiee BUOB yU4eOHOM paboThl, IPETyCMOTPEHHBIX Y4EOHBIM
ruiaHoM. CTy€HT IEMOHCTPHPYET HEMOJIHOE COOTBETCTBUE 3HAHUMN, YMEHUH, HABBIKOB
Heyooenemeso [MpUBEACHHBIM B TA0IUIIAX TOKA3ATENSIM, JOMYCKAIOTCS 3HAUUTEIILHBIC OIINOKH,
pumenbHO  [IPOSBIISIETCS. OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB I10 PsIly IIOKa3aTesei, CTyACHT

MCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS ITPHU ONICPUPOBAHUHN 3HAHUAMU U YMCHUSAMU
MpU UX MEPCHOCC Ha HOBLIC CUTYAlIUH.

7.3 OueHo4YHbIE CpeACTBA

Bormpocsl k 3auery
1.WebVR Hnutepdeiic

2.VRDisplay

3.VRDisplayCapabilities
4.VRDisplayEvent
5.VRFrameData

6.VRPose

7.VREyeParameters
8.VRFieldOfView
9.VRLayerInit
10.VRStageParameters
11.Gamepad.displayld

12.Navigator.activeVRDisplays
13.Navigator.getVRDisplays()
14.Window coObiTus
15.Window.onvrdisplaypresentchange
16.Window.onvrdisplaydisconnect
17.Window.onvrdisplayactivate
18.Window.onvrdisplaydeactivate
19.Window.onvrdisplayblur

20.Window.onvrdisplayfocus
21.Bo3moxknoctu Three.js
22.Hactpoiika Three.js

23.0cHoBuble (pyHkiuu Three.js
24.Bo3moxHocth A-Frame
25.Hacrporika A-Frame

26.0cHoBHbIE QyHKUIMU A-Frame




Bormpocsl k 3k3aMeny
1.WebVR Hnutepdeiic
2.VRDisplay
3.VRDisplayCapabilities
4.VRDisplayEvent
5.VRFrameData

6.VRPose
7.VREyeParameters
8.VRFieldOfView
9.VRLayerInit
10.VRStageParameters
11.Gamepad.displayld
12.Navigator.active VRDisplays
13.Navigator.getVRDisplays()
14.Window coObiTus

15.Window.onvrdisplaypresentchange

16.Window.onvrdisplaydisconnect
17.Window.onvrdisplayactivate
18.Window.onvrdisplaydeactivate
19.Window.onvrdisplayblur
20.Window.onvrdisplayfocus
21.Bo3moxknoctu Three.js
22.Hactpoiika Three.js
23.0cHoBuble (pyHkiuu Three.js
24.Bo3moxHocth A-Frame
25.Hacrporika A-Frame
26.0cHoBHbIE QyHKUIMU A-Frame
27.Bo3moxknoctu Babylon.js
28.Hactpoiika Babylon.js
29.0cHoBuble (yHkiuu Babylon.js
30.Bo3moxuocTtu PlayCanvas
31.Hactpoiika PlayCanvas
32.0cHoBubie pynkuun PlayCanvas
33.1nitWebGL
34.canvas.getContext
35.experimental-webgl
36.gl.viewport
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