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1. Heawn, 3an0a4um ¥ IJIaHUPYeMble Pe3yJbTAThl 00y4eHHs M0 AUCHUILIHHE

Hens mucuummmabl «Be6 XR-mputoxeHus» 3akiatodaeTcss B (HOPMUPOBAHUH Y CTYJICHTOB
KOMIUICKCAa MpO(ecCHOHANBHBIX  KOMIICTCHIIUH, IO3BOJISIFONIMX  OCYHIECTBISATH  Pa3pabOTKYy,
TECTUPOBAHUE U BHEApPEHUE HH(OPMALMOHHBIX CHUCTEM Ha OCHOBE BEO-TEXHOJIOTMH BUPTYalIbHOM,
JOTIOJTHEHHOM M CMEIIAHHOW peaibHOCTU. [laHHas 11eib KOPPEIUpyeT ¢ IIIaHUPYEMbIMU Pe3yJibTaTaMu
OCBOCHHSI OCHOBHOH mpodeccuoHaibHON oOpa3oBatenbHO mporpammbl (OITOIT BO), aknentupys
BHHUMaHUE Ha MTPAKTUYECKOM MPUMEHEHUH 3HAHHI B cepax, TPeOYIOMMX HHHOBAIIMOHHOTO TIOIX0/a U
MCIOJIb30BaHUS NEPETOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.

3agaun TUCLMITIIMHBI HAlleJIeHbI Ha TOJITOTOBKY CTYJEHTOB K BBIIOJIHEHUIO TPO(ECCHOHABHBIX
obs3anHOCTel, mnpenycMoTpeHHBIX DPI'OC BO, u oTpakaloT KIOYeBble OONacTH U cdepsl
npodeccuoHabHON AestenbHocTH, onpeaenénubie B OITOIT BO. K vuM oTHOCSTCS:
e OcBoeHHE CTYACHTAaMH TEOPETUYECKHX OCHOB U IPAKTHUYECKUX HABBIKOB B 00JacTH
pa3paboTKK MPOrpaMMHOI0 oOecTiedeHus 1S mIaT(opM BUPTYaIbHOM, JOMOJTHEHHOHN 1
CMEILIaHHOM peaJlbHOCTH.
e PasBuTue yMeHui B IPOEKTUPOBAHMM HMHTEPAKTUBHBIX 3D-cuen u XR-npusnoxeHui,
UCTIONB3Ys COBPEMEHHBIE OMOIMOTEKN U ppeiMBOpKH, Takue Kak Three.js, Babylon.js, n
A-Frame.
e @OopMHpOBaHME HABBIKOB OINTHMHM3aLHN IPOU3BOJUTEIBHOCTH XR-NPUIIOKEHUNH C
y4eToM 0CcOOeHHOCTEH W TpeOOBaHMK COBPEMEHHOTO MPOTPAMMHOI0 OOECIICYCHUs U
anmapaTHoro odecredeHus.
e JloaroroBka K NpOBEACHUIO UCCIIEI0BAaHUN B 001aCTH HOBBIX TEXHOJOTUI BUPTYaJIbHOU
pEeaIbHOCTH U pa3pabOoTKe MHHOBALMOHHBIX PEIIEHUN B 3TOM cdepe.

[Tnanupyemsble pe3ysbTaThl 00Y4eHUs JUCHUILUIMHBI HAIPSIMYIO COOTHOCATCS C MHJMKATOPaMU
JNOCTHKEeHMs KomneTeHuui, ycranosieHHbIMU B OIIOII BO. I1o 3aBepuieHun Kypca CTyAEHTHI:

e [lomyuar 3HaHMS 00 OCHOBHBIX IUTAT(POPMAX, TEXHOJIOTUSIX U HHCTPYMEHTAIbHBIX CPECTBAX
st peanuzanuu uHPopManuoHubix cucreM (MOIIK-7.1), 9TO MO3BOJUT UM aKTUBHO
IIPUMEHSATh COBPEMEHHBIE TEXHOJIOTUH JJIs peanu3anuu uHpopmaronHsix cuctem (MOITK-
7.2).

e Pa30BBIOT HAaBBIKM IPUMEHEHHS HHCTPYMEHTAJIbHBIX IPOTPaMMHO-AINIaPATHBIX CPECTB JUIS
co3nanus 3G (HEKTUBHBIX U ONTUMU3UPOBaHHBIX XR-nipunoxennii (MOITK-7.3).

e OcCBOAT METOAMKH pa3paboTKu TpeOOBaHUMI M TMPOEKTUPOBAHMS IMPOrPAMMHOIO
obecriedeHus: Ui CIOXKHBIX cucTeM ympasieHus u apromaruzauuu (MIIK-1.1), nayuatcs
HCIOJIb30BAaTh COBPEMEHHBIE MHCTPYMEHTAJbHBIE CPEICTBA AJIs CO3JAHMSI HAJCKHBIX U
Oe3omnacHbIXx HHMopMaroHHbIX cuctem (MITK-1.2).

e [IpuoOperyT npakTuyeckue HaBbIKU B 00JaCTH pa3pabOTKU TpeOOBaHUI U TPOESKTUPOBAHUS
MH(OPMALIMOHHBIX CUCTEM YIPABJIECHUS, UYTO IO3BOJIMT MM YCIEUIHO pPEealu30BbIBATH

IIPOCKTHI B c@epe ABTOMATU3HUPOBAHHBIX CUCTEM O6pa6OTKI/I I/IH(I)OpMaHI/IOHHBIX IIOTOKOB
(UITIK-1.3).

Takum o6pazom, kypc "Bed XR-mpumnokenus" sBIseTCS WHTETPATbHON YaCThIO MOJATOTOBKH
KBTM(DUIIUPOBAHHBIX CIICIUATHCTOB, CIOCOOHBIX BHEIPSATH MHHOBAIIMOHHBIE TEXHOJIOTHUU B MIPAKTHKY
CO37IaHUsI COBPEMEHHBIX HH(POPMAITMOHHBIX CUCTEM.

O6yuenne no guciuminHe «Be6 XR-mpunokeHus» HampaBieHO Ha (QOPMHUpPOBAHUE Y
o0yJaromuxcs CIeIYIONNX KOMIIETCHIINNI:

Koa n HauMeHOBaHUe KOMIIETEHIM T NHaukaTopbl JOCTHKEHUS KOMITETEHIIUH
OIIK-7. CnocoGeH ocyIecTBIATh BEIOOP NOIIK-7.1 3HaeT OCHOBHBIE IIIAT(POPMBI,
1aThOpM ¥ HHCTPYMEHTATEHBIX TEXHOJIOTUN W UHCTPYMEHTAIHHBIE
IPOrpaMMHO-aNapaTHBIX CPEJCTB IS pOTrpaMMHO-aInapaTHbIE CPeJICTBA [T
peanm3aryy HHOPMAIMOHHBIX CHCTEM peanu3anyy HHPOPMAIMOHHBIX CHCTEM




NOIIK-7.2 ymeer NpUMEHSTh COBPEMEHHBIE
TEXHOJIOTHH JIJIsl pealiu3aluu
MH(OPMALIMOHHBIX CUCTEM

HMOIIK-7.3 nMeeT HaBBIKU BIaACHUS
TEXHOJIOTUSIMU, IPUMEHEHUS
WHCTPYMEHTAJIbHBIX MPOrPaMMHO-
anmnapaTHbIX CPEJICTB peaanu3alnuu
WH(OPMAIIMOHHBIX CUCTEM

[TIK-1. Ciocoben pa3pabaTbiBaTh TPeOOBAHMS
Y IPOEKTHUPOBATH MIPOrPaMMHOE 0OeCIIeYeHIE

NIIK-1.1. 3Haer criocoObI pa3paboTKu
TpeOOBaHUH U IPOSKTHPOBAHUS
IIPOrPaMMHOT0 OOecreueHus ¢
KCIIOJIb30BAHUEM TEXHOJIOTUI JTONOJIHEHHOM
U BUPTYaJIbHOH peanbHOCTH

UIIK-1.2. YMmeeT npoeKTUpoBaTh
porpaMMHOe 0OecrieyeHre ¢ MPUMEHEHHEM
COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB U
TEXHOJIOTHIl TIOTOJTHEHHON U BUPTYaJIbHOM
pealbHOCTH

NIIK-1.3. ImeeT HaBBIKK pa3paObOTKH
TpeOOBaHUI U IPOESKTUPOBAHUS
MH(OPMALIMOHHBIX U ABTOMATU3UPOBAHHBIX
Ccpell C TPUMEHEHUEM TEXHOJIOTHI
JIOTIOJTHEHHOM M BUPTYaJIbHOU PEaIbHOCTH

2. MecTo AUCHMIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

I[I/ICI_II/IHJ'II/IHB. OTHOCHUTCA K 4aCTu, @OpMpreMOﬁ Y4aCTHUKaMH O6pa30BaTeJ'IbHBIX OTHOIIICHUH

6noka b1 «/lucumnimHe! (MOLYIIN)».

I[I/ICLII/IHJII/IHB, B3aNMMOCBsA3aHa JIOTHYECKU U COACPIKATCIIbHO-METOAUYCCKH CO CJICAYIOUIUMMHA

qucuuriuHaMu 1 npaktukamu OITOIT:

BackEnd-pa3paboTka;

Beb-nporpamMmmupoBanue U 1u3aiiH;
Pa3paboTka UTpOBBIX MPUIOKEHUH;
Pa3paboTka MOOMIIBHBIX MPUIIOKEHUH BUPTYallbHON PEealbHOCTH;
Pa3zpaboTka MOOMIIBHBIX MPHIIOKEHUH JJOMOJTHEHHOM peaabHOCTH;

[TpotoTunupoBanue XR-MpuioxkeHnH;

[Tpon3BoICTBEeHHAs: MPAKTUKA (MPOEKTHO-TEXHOJIOTMUECKas);
[TpousBoacTBEHHAs MpaKTHKa (IIpeIUIIOMHas);

BrinonHeHue u 3anuTa BhIMTYCKHOW KBATU(DUKAITMOHHOW paboTHI.

3. CTpyKTypa H coJep:KaHNe IUCHUTITHHBI

OO01mas TpyI0eMKOCTh JUCITUIUIMHBI COCTABIISAET 3 3a4ETHBIC SAWHMIIBI, T.€. 112 akaieMudecKux

qacCoB.

3.1 Buasl yueOHOii padoThI M TPYA0EMKOCTH (110 popMam 00ydeHUsT)

3.1.1 Ounas ¢opma oOyueHus

Ne Bua vue6Hoii paboThI KoanuectBo Cemectp
n/n ay p 4acoB 8
1 AyAUTOpPHBIE 3aHATHS 48 48

B ToM uucie:

1.1 | Jlexknuu

1.2 | CemuHapckue/paKTHUECKUE 3aHATUS - -




1.3 | JJaboparopHbIe 3aHATHS 48 48
2 | CamocTosiTe1bHasi paboTa 60 60
3 | IlpomexkyTouHasi aTTecTanusi

JK3aMeH/3a4eT 3a4er 3a4er
Uroro: 108 108

3.2 TemaTruyeckuii NJIaH U3yYeHHs JUCHUNIMHBI (110 (popMaM 00yUeHHs )

3.2.1 Ounas ¢opma oOyueHHs

TpynoemMkocTh, 4ac
AynutopHasi padoTa
C I Camoc
Ne Pa3nenni/Tembl eMHH/ap JIaGopa PAT rogre
n/n AUCHHUILIHHBI Beero | Jlex | M€ TOPHBIE HHaecKa | o nas
MPAKTHYC s
117051 3aHATH padort
CKHE i IIOATOT a
3aHATUSA OBKa
1 Cosnanue 3D cuen B Three.js 20 10 10
2 HNHTepakTUBHBIC CIICHBI c| 20 10 10
ucnonp3oBanuem Babylon.js
3 Be6 XR-npunoxenus 8 A-FRAME 22 10 12
4 Onrummsanus Bed6 XR-npunosxeHuit 23 9 14
5 MHoOromnonab30BaTeILCKAE BO3MOKHOCTH 23 9 14
Hroro 108 - - 48 60

3.3 Coaep:xkaHue TUCHUILIUHBI

3.3.1 Ounas popma oOyueHHS
Jucuunnuza "Bed XR-npunoxenus" npeaHasHadeHa Juist o0ecneyeHust riTyooKoro moHMMaHus

U TPaKTUYECKUX HaBBIKOB B o0Oiactu co3naHus XR-puiiokeHuid, HCMOib3ys COBPEMEHHBIE,
JOCTYIHBIE, U HIMPOKO NPUMEHsIEMbIe TEXHOJIOTUH. DTO 00y4YeHUe MpeAnoaraeT MHTErpaluio 3HaHuH
B o0OsiacTu HMH(OPMALMOHHBIX TEXHOJOTMH M MPOrpaMMHPOBAHHUS C aKIIEHTOM Ha BUPTYaJIbHYIO,
JOTIOJIHEHHYIO ¥ CMELIaHHYIO PEAIbHOCTD.

3.4 TemaTuka ceMHHAPCKUX/NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA

3.4.1. CemuHapcKkue/MIpaKTUYECKHE 3aHATUS
CeMuHapcKue/MpakTHIECKUE 3aHITHS HE MTPETyCMOTPEHBI

3.4.2. JlabopaTopHbIe 3aHATHS

Ounas dhopma oOydeHust

1. JlaGopaTopHas padora Nel: "OcHoBbl co3nanusi 3D cueH ¢ UCnoJIb30BaHUEM
onoauorexn Three.js'". B pamkax nepBoii 1abopaTopHOil pabOThI CTYIEHTHI
MOTPY’KAIOTCS B MPOLECC Pa3pabdOTKU TPEXMEPHBIX CIIEH, UCIIOb3YsI BO3MOKHOCTH
JavaScript u 6ubsnmorexu Three.js. OcHOBHOE BHUMaHUE YAETSAETCA U3YUYSHUIO OCHOB
paboThI ¢ TeOMETpHEN, MaTepUaIaMu, OCBEIIEHUEM, a TAK)KE KaMepaMU U PEeHIEPHHIOM.
Orta paboTa 3aknaapBaeT (yHJAMEHT JJIs TOHUMAaHUs, KaK CTPOUTCS BUPTYyallbHas Cpefa,
YTO CTAaHET OCHOBOM JIJisi O0JIee CIOXKHBIX MPOEKTOB B 0bact XR.



2. JlabopatopHas paGora Ne2: "HHTepakTHUBHOCTH B cueHax Babylon.js'. Bo BTopoit
nabopaTopHO# paboTe aKIEHT CIeJIaH Ha CO3JaHUH WHTEPAKTHBHBIX BUPTYAIBHBIX CPE]I C
ucnonb3oBaHueM (peiimBopka Babylon.js. CTyaeHTHI H3y4aloT MEXaHU3MBI 3arpy3KH
00BEKTOB, 00paOOTKH COOBITHIA, CO3JaHU MHTEP(EICOB U peaTr3alii OCHOBHBIX 3aKOHOB
(Gbu3KMKYN B BUPTYaJTIbHOM IIPOCTPAHCTBE. DTOT OMBIT MO3BOJISET CTYJACHTAM MOHATH, KaK
C03/71aBaTh JUHAMHUYHbIC, HHTEPAKTUBHBIE CLIEHBI U YIIPABIIATH 3JIEMEHTAMHU B PEaJIbHOM
BPEMEHU.

3. JlabGoparopHasi pa6ora Ne3: "Pa3padorka nmpocTtoro XR-npuJioxenus ¢
ucnojgb3oBanueM A-Frame'. Dra naboparopHas paboTta mpeanoaraet mpakTHIeCKoe
npuMmeHenne A-Frame ais co3panus 6a30Beix XR-nipunoxkenuit. CTyaeHTamMm
MPEIOCTABIISIETCS. BO3MOKHOCTh pa00TaTh C CYIIIHOCTSIMH, KOMITOHEHTAMU U CUCTEeMaMH A-
Frame, a Taxxe nNoHUMAaTh, Kak 3T 3JIEMEHTHI UHTETPUPYIOTCS JIJISl CO3aHus
MOJIHOLIEHHOTO B3auMoecTBusl B XR. DT0 3a1aHue TaKk)Ke 0XBAThIBACT UHTETPAIUIO
JIOTIOJTHEHHOM pealbHOCTH, 0OecreynBas CTyJeHTaM HabOop KOMIIETEHIUH, HEOOXOAUMBIX
JUTst pabOThI C Pa3IMYHBIMU TUIIAMH BUPTYaJIbHBIX CPE/I.

4. JlaGopatopHas padora Ned: "OnrumMuszanus Nnpou3BoAUTeIbHOCTH Bed-XR-
npuJioxkeHuii". 3ta padora GoKycupyercs Ha KIFOUYEBBIX aCIEKTaX MPOU3BOAUTEILHOCTH
npu pazpadboTke XR-puioxeHnid, BKIIOYAsk ONTHMH3AINIO 3arPy3KH aCCETOB,
YMEHBIICHUE 3a/IepKeK, 2PPEKTUBHOE HCIIOIB30BAHNE TEKCTYP U IIEHIEPOB, a TAKKE
paccMOTpeHHE CIIOCOOOB COKpAIllEHUsl Harpy3KU Ha MpoIeccop U rpaduyecKuil mporeccop.
CryneHTsl Hay4YaTCsl aHATM3UPOBATh U YIydIllaTh TPOU3BOAUTEIIBHOCTD, YTO KPUTUUECKH
BAXKHO IS CO3/1aHUS IUIABHBIX U OT3BIBYMBBIX XR-B3auMOaencTBUN.

5. JlaGopatopHas padora NeS: "MyJbTunoJib3oBarejibckne Bo3Mo:kHocTH B XR ¢
HCIMOJIb30BAHNEM OTKPBITHIX BeO-TexHooruii'" . ®unanpHas 1adoparopHas padboTa
MOCBSIIIEHA Pa3pabOTKe MYJIBTUIIONB30BATENbCKUX XR-nipunoxkenuii. CTyIeHTHI
HCCIIEYIOT, KaK 00ECIIeunTh CETEBOE B3aUMOEHCTBIE, 0OOMEH JaHHBIMU B pealbHOM
BPEMEHH, CUHXPOHHU3AIUIO COCTOSIHUI 0OBbEKTOB MEX/1y MOJIb30BATENIIMU U CO3/1aHNE
001Iero BUPTYaJIbHOTO MPOCTPAHCTBA. DTO 3HAHNE OTKPBIBAET MEPEJ] CTYIEHTaMHU
MEePCIEKTUBY CO3/ITaHUS COBMECTHBIX, COIUATIBHBIX BUPTYAIbHBIX OTMIBITOB HA OCHOBE BEO-
TEXHOJIOTHUM.

3.5 TemaTuka KypcoBBIX NPOEKTOB (KYpCOBbIX padoT)
KypcoBble npoekTsl (paboThl) HE TPEIYCMOTPEHBI.

4. Y4yeOHO-MeTOAUYeCKOe U HH(POPMALIMOHHOE o0ecrieueHne

4.1 Hopmatusnble 1okyMeHTbI U [OCTb1

1. denepanphblii 3ak0H 0T 29 nexadps 2012 roga No 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanun» (C IBMEHEHUSIMH M JIOTTOJTHCHUSIMHU );

2. @enepa’bHBI TOCYIapCTBEHHBIM 00pa3oBaTeIbHBIA CTaHIAPT BHICIIETO OOpa30BaHUS -
OakanaBpuaT 1o HampasieHuto noarotoBku 09.03.02 MudopmanroHHbIE CUCTEMBI M TEXHOJIOTHH,
yTBepkaeHHbI [Iprkazom MunucrepctBa obpasoBanus u Hayku P® ot 19 centsops 2017 r. N 929
"OO0 ytBepxknenun geaepanbHoro... Pemakius ¢ usmenenusimu N 1456 ot 26.11.2020;

3. Ilpukaz MunucrepcrBa obpazoBanus u Hayku P® ot 05 ampens 2017 r. No 301 «O6
yrBepxkaeHun llopsaka opraHu3aluu W OCYLIECTBIIEHHS OO0pa3oBaTeNbHOM JEATEIbHOCTH II0
o0pa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO 00pa3oBaHMs — MporpaMmaMm OakajaBpuaTa, IporpaMMam
crHelnuaauTeTa, MporpaMMaM MarucTpaTyphl.



4.2 OcHoOBHas JJUTEpPaTypa

1. QuxoB, A. B. Kumenrtckue texHonoruum BeO-mporpammupoBanus: JavaScript u DOM :
yaebnoe mocooue / A. B. lukoB. — Cankr-IlerepOypr : Jlans, 2020. — 124 ¢. — ISBN 978-5-8114-
4074-0. — Texkct: osnexkrpoHHsli / JlaHe : 5310eKTpoHHO-OmOmmoreunas cucrema. — URL:
https://e.lanbook.com/book/126934 (nata obparnenus: 26.03.2024). — Pexxum gocTyma: ajas aBTOPH3.
II0JIb30BAaTENIEH.

2. CucTeMBbl BUPTYAJIBHOM, TOTIOJTHEHHON M CMEIIaHHON PeasIbHOCTH : yueOHoe mocooue / A. A.
Cwmomnun, [1. 1. Knanos, U. C. [Toremus [u ap.]. — Canxkr-Ilerepoypr : HUY UTMO, 2018. — 59 ¢c. —
Texcr:  anektponssldi /  Jlamb  :  2JeKTpoHHO-OMOnmotreunas  cucrema. —  URL:
https://e.lanbook.com/book/136468 (nara oopamenus: 26.03.2024). — Pesxkum 10cTyma: st aBTOPHU3.
II0JIb30BaTEICH.

3. HTMLS Ilonsslii kypce : yaeOHO-MeToauueckoe nocoodue / M. P. bormanos, JI. B. Baxunosa,
. H. lymunxosa, JI. B. MunusipoBa. — Ya : BI'TIY umenu M. Axkmymist, 2015. — 168 ¢. — Tekcer :
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4.3 JlonoJHUTEIbHAs JIUTEpaTypa
1. Rakesh Baruah: AR and VR Using the WebXR API. Springer, 2020.
2. Nijholt A. Virtual Worlds: A New Open Access Journal of Virtual Reality, Augmented and
Mixed Reality Technologies, and Their Uses // Virtual Worlds. 2022. T. 1. Ne 1. C. 18-109.
3. Bohdan B. Khomtchouk: WebAssembly enables low latency interoperable augmented and
virtual reality software. Arxiv [cs.HC], 2021

4.4 JjaexkTpoHHBIE 00pa3oBaTebHbIE Pecypchl
1. Be6 XR-npunoxenus. LMS Mockosckoro [Tonurexa. D0OP pa3pabatbiBaercs.

4.5 JluneH3uOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoe odecriedeHmne
1. VS Code
2. SourceTree
3. Google Chrome

4.6 CoBpemeHHbIe podeccHoHAIbLHbIE 0a3bl TAHHBIX U HH(OPMAIIMOHHBIE CIIPABOYHbIE
CHCTEMBI
1. O6pasoBarenbhas miatdopma FOpaiit https://urait.ru/

2. DnekTpoHHO-OMOMMoTeuHas cucrema Jlans https://e.lanbook.com/
3. Hudposoii obpazosarensHbiii pecypc IPR SMART https://www.iprbookshop.ru/

5. MarepuajibHO-TEXHHYECKOE oDecreyeHue

JlaGopaTtopHble paOOTBI M CaMOCTOsITeNIbHass paboTa CTYJEHTOB JAOJDKHBI MPOBOJIUTHCS B
CHEIMATN3UPOBAHHON ayJIUTOPHUM, OCHALIEHHOM COBPEMEHHOM OPITEXHUKOW M IEpCOHAIbHBIMU
KOMIIBIOTEPaMHU C IPOrPaMMHBIM 00ECIIEYeHHEM B COOTBETCTBUHU C TEMATUKOM H3yyaeMOro MaTepuania.
Yucno pabodynx MeCT B ayAMUTOPHUH JIOJKHO OBITH JOCTATOYHBIM JUIsl 0O€CTIeUeHHs] UHIMBUTyadIbHOM
pabotbl cTyneHTtoB. Pabouee MecTo mnpenojaBaress JODKHO OBITh OCHAIIEHBl COBPEMEHHBIM
KOMITBIOTEPOM C MOJKJIFOYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIN 3KpaH, WIA HHBIM aHAJIOTHYHBIM
10 (hyHKIIMOHAJILHOMY Ha3HAYEHUIO 000PYIOBAHUEM.

6. MeTtoauyeckne peKOMeH AU

6.1 MeTtoanyeckue peKOMeHIANMY JIsl MPENoaBaTeis M0 OPraHU3aluN 00yYeHUs
1. Ilpu moAroToBKEe K 3aHATHUAM CIEAYeT IMpeIBapUTENbHO NMpopadoTaTh MaTepuasl 3aHATHS,
MIPElyCMOTPEB €ro Mojadyy TOYHO B OTBEIEHHOE IUIg 3TOro BpeMms 3aHATusA. CienyeT MOArOTOBUTH
HE00X0/IMMBbIE MaTepUaJIbl — TEOPETHUECKUE CBEICHUS, 3aaul U Ap. [Ipu npoBeaeHNnN 3aHATHUS ClIeayeT



KOHTPOJIMPOBATh [0/1ayy MaTepuaia U pelieHne 3aJaHuil ¢ yueToM y4eOHOro BpeMEHHU, OTBEICHHOIO
TUTSL 3QHSITHSL.

2. Ilpu npoBepke pabOT U OTYETOB CIEAYET YYUTHIBATh HE TOJIBKO MPABUILHOCTD BBIMOJTHEHUS
3aJlaHuH, HO U ONTUMATBHOCTh BBIOPAHHBIX METOJIOB PEIICHUS, MPABUIHBHOCTh BBIITOJIHEHUS BCEX €0
1aroB.

6.2 MeTtoanyeckue yKa3aHus A5 00yYAIOLIUXCS 110 OCBOCHHMIO THCIUILIMHbI

B npomecce camocrosTenbHONH pabOThl CTYIEHTBl 3aKpEIUIIOT U YrIyOuslloT 3HaHuS,
IMOJIYYCHHBIC BO BpPEMA ayAUTOPHBIX 3aH$ITI/II\/JI, I[OpaGaTBIBaIOT KOHCIICKTBI M 3aIllMCH, TI'OTOBATCA K
IIPOMEKYTOUHOW aTTeCTallud, a TaKXe CAaMOCTOATENIbHO M3y4aloT OTAEIbHbIE TEMbl Yy4eOHOMH
IIPOrpaMMBl.

Ha 3angrmsax CTYACHTOB, B TOM YHCJIC IMpCAnojJararomux MNpakKTHYCCKYIO ACATCIIbHOCTD,
OCYILLECTBIISICTCSA 3aKPEIJICHUE MOJIyYEeHHbIX, B TOM YHCJIE U B MPOLIECCE CAMOCTOSTEIbHON paboThI,
3Hanuii. Ocoboe BHUMaHWE OOpamaeTcs Ha pa3BUTHE yYMEHUI U HABBIKOB YCTAHOBIICHHS CBSI3U
MOJIOKEHUH TEOPUH C MPO(HECCUOHATIBHON AEATENbHOCTBIO OYAYILEro CenUualnucTa.

CamocrosiTenbHass paboTa OCYLIECTBIIETCS WHAUBUAYaTbHO. KOHTpOJIB caMOCTOATENIBbHON
paloThl opranusyercs B IByX (popmax:

® CaMOKOHTPOJIb U CAMOOLIEHKA CTY/CHTA;
® KOHTPOJIb CO CTOPOHBI NpenoaaBaTesie (TeKyILUi 1 IPOMEKYTOUHBIH).

Texkymuii KOHTPOJIb OCYLIECTBISCTCA HA ayAUTOPHBIX 3aHATHUAX, IPOMEXYTOUHBIH KOHTPOJIb
OCYIIECTBIISICTCS HA 3a4€Te B MMCbMEHHOH (yCTHON) opme.

KpurepusiMu oLieHKH pe3yJbTaTOB CaMOCTOSTEIbHOW pabOThl CTYICHTA SBIISIFOTCS:

® YPOBEHb OCBOCHUS CTYJACHTOM Y4eOHOr0 MaTepuana,;

¢ YMCHUA CTyACHTA HUCIIOJIB30BaTh TCOPCTUYCCKHUC 3HaHUA npu BBIIIOJIHEHUHN
MMPAKTUYCCKUX 3aaa4,

e c(hOPMHUPOBAHHOCTb KOMIIETCHIINH;

e odopmieHHe MaTepHralla B COOTBETCTBUU C TPEOOBAHUSIMHU.

7. DOoH/ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLIEHUBAHUS Pe3y/IbTATOB 00y4eHuUs!

B mnpouecce oOyueHHs HCHONB3YIOTCS CIENYIOIIME OLIEHOYHBIE (OPMBI CaMOCTOSATENIBHOM
paboThl CTYJEHTOB, OILIEHOYHBIE CPEICTBA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXKYTOUHBIX
aTTecTalui:

e BrinonHenue 1abopaTOpHBIX pabOT

e TIpoMexxyTouHOE TeCTUpOBaHUE (TOCPEACTBOM M3YUEHHs TEOPETHUSCKUX MATEPHAJIOB B
cucreme LMS)
e UToroBoe TeCTUPOBAHHUE

7.2 HIxajga v KPUTEPHH OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHHS
HTorosas olieHKa MO JUCHUIUIMHE PACCUUTHIBAETCS KaK CpeJHEe B3BELICHHOE BCEX OLIEHOK B
cooTBeTcTBYIomEM Kypce LMS MockoBckoro nosimrexa ¢ MpUMEHEHHEM BECOBBIX K03(HIINEHTOB,
MIPEJCTaBICHHBIX HIKE:
e JlaGoparopusie paboTsl — 0,8
e Hrorosoe tectupoBanue — 0,05
e (OsnakomeHue c reopueid — 0,15
Onenka 3a Kaxaylo J1a0OpaTOpPHYIO paldOTy BBICTABISETCS HCXOAS U3 (AaKTHIECKOTO
BBITTOJIHEHUSI BCEX IOCTABJICHHBIX 33/7a4 C YYETOM CPOKOB MCIIOJHEHMS: 3a KaxaAyr | Hememnro
MIPOCPOYKH 33aJJaHUs U3 OLIEHKH BblunTaercs 10 Oaios.

I[J'I}I MOJIYUYCHUA MOJOKUTEIbHOM 3K33MeHaHI/IOHHOﬁ OLCHKU CTYACHTY HCO6XO,Z[I/IMO Ha6paTB
BCEr0 MUHHUMAJIBLHO 55 0ajioB 1o AUCHUILIMHE U 3aBCPUINTH HTOTOBBIN TECT C PE3YIBTATOM HC MCHEC

55%.



IITkana oneHUBaHUS

Jnanazon
OayIoB

Omnucanue

He 3auteno

0-54

He pgocTurayro moporoBoe 3HaueHUE XOTS Obl U1 OZHOIO
ypOBHSI (hOPMUPYEMBIX HA MOMEHT IPOBEACHUS aTTECTALUU
komnereHiui. He BbimonHeH oauH wim Oojee BUAOB
yueOHOIl paboThl, NPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM.
CTyzneHT AeMOHCTPHUPYET HEIOJHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HABBIKOB MPUBEACHHBIM B TAOMUIAX MOKa3aTesei,
JIONyCKAIOTCA ~ 3HAUUTENIbHbIE  OIIMOKM,  IPOSBIISETCS
OTCYTCTBME 3HaHHUI, YMEHHI, HABBIKOB I10 PsAY ITOKa3aTeleu,
CTYJEHT HCIBITBIBACT 3HAYMUTEIbHBIC 3aTPYyIHEHUSA IIpU
OIEpUPOBAHUHU 3HAHUSIMHU U YMEHMSIMH IIPU UX IEPEHOCE HA
HOBBIE CUTYallMH.

3auTreHo

55-69

Cpennee 3HadyeHue uid BceX (POpPMUPYEMBIX Ha MOMEHT
NpPOBEJCHUS AaTTECTallMd YPOBHEH KommeTeHmuit — 3.
BrimonmHeHs! Bce BUIBI yueOHOH paboThI, TPEeTyCMOTPEHHBIE
y4eOHbIM MIaHOM. CTyIEHT JIEMOHCTPUPYET COOTBETCTBUE
3HaHMH, B KOTOPOM OCBEILICHa OCHOBHAsI, HanOoJIee BaXKHas
YacTh MaTepHaja, HO NpU OTOM JOIyIIeHa OjHa
3HAYNATEIbHAS OIMINOKA MM HETOYHOCTD.

70-84

Cpennee 3HayeHwe g BceX (OPMUPYEMbIX Ha MOMEHT
MPOBEICHUS aTTECTAllMM YPOBHEM KommereHuuin — 4.
BrimonHeHs! Bce BUABI yueOHON paboThl, IPe1yCMOTPEHHbBIE
yueOHbIM TUTaHOM. CTYIEHT JAEMOHCTPUPYET HEIMOJIHOE,
MPaBUJIBHOE COOTBETCTBUE 3HAHWUM, YMEHHUH, HAaBBIKOB
NIPUBEJICHHBIM B TA0JIMIIAX ITOKA3aTelNe, TH00 €CITU IPU TOM
ObUTH TOMYIIEHHI 2-3 HEeCYIECTBEHHBIEC OINOKH.

85-100

Cpennee 3HadeHue UIs BceX (POPMHUPYEMBIX Ha MOMEHT
NPOBEJCHUS AaTTECTallUd YPOBHEH KoMIeTeHuuit — 5.
BrimonHeHBI Bce BUIBI yueOHOM pabOThI, MPeTyCMOTPEHHBIE
yueOHbIM MIaHOM. CTYIEHT JIEMOHCTPUPYET COOTBETCTBUE
3HaHWW, YMEHUH, HABBIKOB TPUBEIEHHBIM B TaOIMIax
nokasaresei, omnepupyeT NpUOOPETEHHBIMH 3HAHMSIMH,
YMCHUSIMHU, HaBbIKaMHU, TPUMCHACT H©UX B CHTyalUIX
MOBBIIIEHHON CIIOKHOCTH. IIpu 3TOM MOTYT OBITH JOMYIIIEHBI
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUSA IIPpU
AHAJTUTHUYECKUX ONepalusX, NepeHoce 3HaHU 1 yMEHHUH Ha
HOBBIC, HCCTAHIAPTHBIC CUTYallnH.

7.3 OueHoYHBbIE CpeICTBA

7.3.1 Bompocsl Kk 3a4eTy
1. Yro takoe Be6 XR 1 KakOBbI OCHOBHbIE MPUHLHUIIBI €70 (YHKINOHUPOBAHUS?

2. Kakwne 0CHOBHBIC TEXHOJIOTHH HCITOJIB3YIOTCS JUTS co3MaHus BeO XR-mpunoxeHmii?

3. B yem 3aximoyaroTcs OTINYMS MEXIY BUPTYaabHOH peanbHOCThIO (VR), nononHenHoH
peanbHOCTBIO (AR) 1 cMerranHo# peanpHOCTRIO (MR)?

4. Kakue ocobeHHOCTH BeO-pa3paboTKH HEOOXOIMMO YUUTHIBATh NP co3qaHuU BeO XR-

MIPUJIOKEHUI?

5. Uro Takoe Three.js, 1 15 KakuX IeJIel OHA UCHIONIB3YeTCs B KOHTEKcTe BeO XR?

6. OmmmuTe mporecc co3aaHus MPocToi 3D-CIeHBI ¢ UCITOJIb30BaHUEM OMOTHOTEKH A-

Frame.

7. Kaxkue ocHOBHBIE TPOOIEMBI MPON3BOAUTEILHOCTH BO3HUKAIOT MpH padote ¢ Bed XR-

MPUIIOKCHUSAMH U KaK UX MOKHO OHTI/IMI/ISI/IpOBaTB?




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Yro takoe Babylon.js, 1 KakoBbI €ro MPEeUMYIIECTBA 10 CPABHEHHIO C APYTUMHU
¢bpeliMBopkaMu 11711 pazpaboTku XR-nipuinoxeHuit?

Kakne HHCTpYMEHTBI U METOAMKH UCIOIB3YIOTCS sl TecTUpoBaHus BeO XR-
MIPUJIOKEHUI?

Kak B3aumopeiictBue nosp3oBatesist ¢ XR-Ipu1oKEHUsIMU BIUSET HA TU3AH
MOJIH30BaTEILCKOT0 HHTEp(eiica?

Kakwue cymiecTBytoT METO/IbI 3aIIMThl KOH(DUIEHIIMATIBHOCTH U O€30MaCHOCTH JaHHBIX B
BeO XR-npunoxxeHusx?

Kakue ocobennoctu paboThl C ayAH0 U BUACO KOHTEHTOM HEOOXOAMMO YYUTHIBATh MIPU
pa3paboTke BeO XR-npumnoxeHuit?

Kak peanuzyercs moaepKka pa3IMuHbIX TUIIOB BXOJIHBIX YCTPOHCTB B BeO XR-
MIPUIOKEHUSAX?

Kakue ocHOBHBIE 3Tarbl )KU3HEHHOTO IMKJIA TIPoeKTa B obact Be6 XR 1 kak oHH
COOTHOCATCS C OOIIMMHU MPUHIMIIAMU Pa3pabOTKH MPOrpaMMHOro odecriedeHus ?

Kakwue cymiecTByoT moaxo sl K UHTErpanuu Bed XR-npuinoxeHuit ¢ JpyrumMu cucTeMamu
1 aTdopmamu?

Kakue TpeboBaHus MpeabsABISIOTCS K allllapaTHOMY o0ecriedeHuIo 1S 3P PeKTUBHOMA
pabotsl BeO XR-nipriioskeHuit?

B uem 3akimtoyaroTcsi 0COOEHHOCTH CETEBOT0 B3aUMO/IEUCTBUSA U NIEpeJaul JaHHBIX B BEO
XR?

Kak perynupyertcst BOIpoc HHTEILICKTYyaTbHOM COOCTBEHHOCTH IPH pazpadoTke BeO XR-
MPUITOKEHUN?

Urto takoe nmmepcuBHbIN BeO (Immersive Web) u kak oH cBsizad ¢ BeO XR?

Kak Oynymiue TexHonoruueckue TeHASHIIUA MOTYT MOBIHTh Ha pa3BuTHe BeO XR-
MPUITOKEHUN?



