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1. IEPEYEHb KOMIIETEHIIMMA W 3TAIIbI UX ®OPMHPOBAHHSA B IPOILIECCE
OBYYEHMUS 1O JUCHUITJIMHE

OneHounsle Matepuaibl (cpeinctBa) cdopmupoBanbl B coorBerctBuM ¢ PI'OC BO -
OakanaBpuat no HampasieHuo nmoarotoBku 09.03.03 «Ilpuknannas uHPOpPMATHKAY, YTBEPKICHHBIN
npuka3oM MuHucTepcTBa oOpazoBaHus W Hayku Poccuiickoit @eneparmu ot 19.09.2017 Ne 922 (c
U3MEHEHUsIMU M JIonoHeHusiMu  oT 26.11.2020, 08.02.2021). B cooTBeTcTBUM C MaTpHIleit
KOMIETEHIIMH OCHOBHOM Mpo¢eCCHOHaIbHOW  00pa30BaTeIbHONW  MpPOrpamMMbl
nHpopMaTka B LUPPOBOM HKOHOMHKE» (ypoBeHb OakajaBpuara) B IIpolecce OOy4deHHs IO
TUCHUIUIMHE « TeXHOIOTUM BUPTYalbHOM M JIOTIOJIHEHHON PealbHOCTH» MPOUCXOAUT (HOPMHUPOBAHHE

3aKpCIUVICHHBIX 34 HHCHHHHHHOﬁ KOMHCTCHI_[I/Iﬁ o6yqa}omnxc;{.

«IIpuknannas

Onenka chopMUPOBAHHOCTH
KOMIETCHIIMM Ha KaXXJIOM d3Tare oOydeHHUs MPOUCXOTUT Yepe3 OICHKY IIIAaHUPYEMBIX PE3yJIbTaTOB

00y4YeHus M0 TUCIUIUINHE (3HAHUH, YMEHH, HABBIKOB).

Jranbl
HIudp n HimkaTops: Ilinanupyemsbie ¢opmupoBanus Onenounbie
Ha3BaHMe pe3yabTaThl 00y4eHHsI 10 | KOMIETeHIHHU
KOMIIeTeHIIH T CpeACTBa
KOMIIETEeHIIUH AUCHUILINHE (cemecTpsI U
TeMBbI)
3HaTh: Tema 2. - YCTHBI ompoc
" HasHaveHue u ceps Texanueckue 1o TeMam 2-6
NPUMEHEHHUS CKBO3HBIX | CPEACTBA JUIS - TpoBepKa
TEXHOJIOTHIA; CO3JaHUs U BBITIOJIHEHHBIX
OCHOBBI TTIOCTPOEHUS pabotel ¢ AR/VR 3aJTaHuH T10
CHUCTEM BUPTYAJIBHOW U | TEXHOJIOTUEN TeMam 2-6
JIOTIOJTHEHHOM Tema 3. Cdepor
peanbHOCTH MPUMEHEHUS
Ymern: AR/VR
" IPOEKTHPOBATH CHCTEMbI | TEXHONOTHeEit
VR, umnoprupoBars 3D- | Tema 4. busznec-
[1K-2.2. MOJEIH B CPELY MOJIETIU ITPOEKTOB
Pa3zpabarsiBaer pa3zpabotku VR/AR, 1 KOMITaHHH
K-2. MOJIEb paspabarbIBaTh U OTpaciiy Ha
Criocober nHpopmaImoH a3 dexTUBHBIC OCHOBE
HOM CUCTEMBI, QJITOPUTMBI pa3pabOTKU | TEXHOJIOTHUIl
POEKTUPOBATH s .
HH(OPMAIOH B TOM HHcIe ¢ nputocKeHuit AOTIOTHEHHOH 1
Hble crcremp | CTIOPOH Ha BUPTYaIbHOM 1 BUPTyaJIbHOU
COBpPEMEHHBIE JIOTIOJTHEHHOM pEeaNbHOCTH
o0auHbIe pEaTBHOCTH; Tema 5. Jluzaiin:
pelieHus BBIOMpATH CO3/1aHHe U
MHCTPYMEHTAJIbHBIE 3arpyska 3D-
cpencTBa pa3pabOTKU U | OOBEKTOB
co3nanus npwioxenud | Tema 6.
BUPTYaJIbHOU U Bo3MoxHocTH
JIOTIOJTHEHHOM TEXHOJIOTUHN
peaNbHOCTH; JIOTIOJTHEHHOM
paspabateiBaTh 3D- peaIbHOCTH.
MOJIEJIU C IIOMOIIBIO Keticel
COBPEMEHHBIX IIPOIPaMM | UCIIOJIb30BAHUS
TpEXMEpPHOH TEXHOJIOTHI
KOMITBIOTEPHOI rpaduku
U IPUMEHSTH




ura0soHHble 3D-Monenu
JUTSL THTIOBBIX TIPOCKTHBIX
pemenuii (TurboSquid,
Free3D, CGTrader,
Sketchfab)

B Baanern:

HaBBIKaMH Pa0OTHI C
MPOrPaMMHBIM
o0ecreYeHHeM 110
CO3/IaHHUI0 COOCTBEHHBIX
3D-moneneit (Blender,
Autodesk 3ds Max);
HaBBIKAMU MPUMEHEHUS
1a0JIOHOB IS THUIIOBBIX
MIPOEKTHBIX PEUICHUIA
(TurboSquid, Free3D,
CGTrader, Sketchfab)

[1K-2.4.
[IpoBoaut
aHaJIn3
COBPEMEHHBIX
IPOrpaMMHO-
TEXHUUYECKHUX
CPEJCTB,
CIELMATIU3ZUPO
BaHHBIX
U(PPOBBIX
mw1atGopm u
00JIauHBIX
peuieHui,
CKBO3HBIX
ru(poBbIX
TEXHOJIOTUH U
OTpaclieBbIX
peLIeHUI Ha
UX OCHOBE C
LIeJIBbIO BBIOOpa
CpEICTB
pa3paboTku
nH(pOpMaLIOH
HBIX CUCTEM

3HATh:

COBPEMECHHBIC
pPOrpaMMHO-
TEXHUYECKHE CPEICTBA
pa3pabOTKH CUCTEM
BUPTYaJIbHOU U
JIOTIOTHEHHOM
peaIbHOCTH;
XapaKTEPUCTUKU
TEXHUYCCKUX CPEJICTB
BUPTYaJIbHOU U
JOIIOJTHEHHOH
peaIbHOCTH;
TEHJICHIIUU Pa3BUTHS U
HCIIOIb30BaHUS
COBPEMEHHBIX
texHojiorniit AR u VR B
pa3IUYHBIX
HaIpaBJICHUAX U
00JIacTAX NEATEILHOCTH

YMmerh:

aHAJIM3UPOBATh PHIHOK
COBPEMEHHBIX
IPOrpaMMHO-
TEXHUUYECKUX CPEICTB,
CHELUATU3UPOBAHHBIX
UG poBbIX mIaTdGopm u
00JIAYHBIX PEIICHHH,
CKBO3HBIX LU(POBBIX
TEXHOJIOTUH U
OTpACIIEBBIX PELICHUN
JUTSL pa3pabOTKUA CUCTEM
BUPTYaJIbHOU U
JIOIIOJTHEHHON
peaNbHOCTH;

Baanern:

Tema 1. Beenenue
B VR/AR

Tema 2.
Texumueckne
cpencTBa st
CO3JIaHUs U
paboter ¢ AR/VR
TEXHOJIOTHEH
Tema 3. Coepsr
MPUMEHEHUS
AR/VR
TEXHOJIOTHEH
Tema 4. buznec-
MOJIEIU TTPOEKTOB
1 KOMIIaHWUH
OTpaciiv Ha
OCHOBC
TEXHOJIOTHIt
JIOTIOJIHEHHOM U
BUPTYAJIbHOU
pearbHOCTH
Tema 5. Jluzaiin:
co3aHue U
3arpyska 3D-
00BEKTOB

Tema 6.
Bo3moxHOCTH
TEXHOJIOTHH
JIOTIOJIHEHHOM
pEaTbHOCTH.
Keiichr
HCITOJIb30BaHUS
TEXHOJIOTUH

- YCTHBIH OIIpOC
1o TeMaM 1-6

- TpOBEpKa
BBINOJIHEHHBIX
3aJJaHui 110
TeMaM 2-6




METOJIaMH M CPEACTBAMH
aHanm3a nu(POBBIX
IPOIYKTOB, YCIYT,
pOTrpaMMHO-
TEXHHYECKHUX CPEJICTB B
COOTBCTCTBHUHU C

MOTPEOHOCTAMU
OpraHu3aIu

IK-3.1. Tema 5. [uzaiiu: - YCTHBIN Onpoc
OcymiecTBisieT CO371aHuE U 1o TemMam 5-6
KOIUpOoBaHUE |3HATH: 3arpyska 3D- poBepKa
Ha MPUHIUIIBI U 00BEKTOB BBITIOJIHEHHBIX
COBPEMEHHBIX WHCTPYMEHTapUH Tema 6. 3aJaHuM 110
SI3BIKAX pa3paboOTKu CUCTEM Bo3smoxHocTn Temam 5-6
MPOrPaMMHUPOB VR/AR, a taxxe TEXHOJIOTUH

K-3 aHusl, B TOM o0opyaoBaHue st JOTIOJTHEHHOM

' qucle eaIM3aliu, TaIbl U €aJIbHOCTH.

Cnocoben P HHH pea
UCIIONB3YS TEXHOJIOTHH CO3/IaHUS Keiico

pa3pabarbIBaTh
BO3MOKHOCTHU cucteM VR/AR, ee HCIIOJIb30BaHUS

nH(pOpMaLINOH o
CHEeIUaTU3UPO KOMITOHEHTBI TEXHOJIOT U

HbIE CICTEMBI
BAHHBIX Ymersb:
U(PPOBBIX pa3pabatbiBaTh
maThopMm s nponykTel VR/AR Ha C#;
WHIUBUAYyalbH |Biagers:
oii u HaBbIKAMU pa3padOTKH
COBMECTHOH cucteM VR/AR ¢
pa3paboTKu nomonipro C#
MHPOPMALIMOH

HBIX CUCTCM

2. OIHEHOYHBIE MATEPHAJIbI (CPEACTBA) JIsd TEKYIWEI'O KOHTPOJIA H
OIIEHKM 3HAHWH, YMEHHI, HABBIKOB, OBECITEYUBAIOIIINX ®OPMUPOBAHMUSI
KOMIIETEHIIMIA B TPOIIECCE OBYYEHUSA O JUCIATLIIMHE

Ipumepnvie sonpocwl 05 ycmuozo onpoca no meme 1 «Bsedenue 6 VR/AR»

Yemnuoie onpocast

1. Omnpenenenue noHsATus "BUpPTyanbHas peaabHOCTh" (VR)

A

Ornpenenenue noHsATUA "AONOMHEHHAs peaibHOCTh" (AR)
OCHOBHBIE TIOHITHS BUPTYAJIbHON PEAIbHOCTH.

CereBas BUpTYyasbHas pealbHOCTh

ArnmapatHble cpeicTBa BUPTYaIbHOM PealbHOCTH

BupryanbHas peaJIbHOCTb B IIPOMBIIIJIEHHOCTH

IIpumepnvie sonpocst 0ns1 ycmuozo onpoca no meme 2 « Texnuueckue cpedcmea 0Jist CO30aHUsL U

pabomol ¢ AR/VR mexnonozueti»




1. Hcropus pa3BUTHS CUCTEM IONIOIHEHHOM pPeaabHOCTH

IIepcrieKTUBEI BUPTYaIbHOM pEaIbHOCTH

Bunsl BUpTyabHON peaIbHOCTH

OOBEKTHI BUPTYATLHON PEATbHOCTH

BupryanpHas peaabHOCTb U IONIOJHEHHAS PEabHOCTD - CPAaBHEHHE.
OTanel ¥ TEXHOJIIOTHH CO3AaHusl cucteM VR, CTpyKTypa M KOMIIOHEHTBHI.

DTanbl ¥ TEXHOJOTUHU COo3anus cucteM AR, cTpykTypa 1 KOMIIOHEHTHI.

e B o

O0630p U cpaBHEHHE COBPEMEHHBIX JIBHKKOB. BO3MOXHOCTH, YCIIOBUS UCIIOIB30BAHUE.

Ipumepnvie sonpocul a5 ycmuozo onpoca no meme 3 «Cghepot npumenenuss AR/VR mexnonocueui»

1. OcobGeHHOCTH MPOEKTOB C TEXHOJIOTHUSAMH JIOMOJIHEHHON U BUPTYaJIbHOW PEAIbHOCTH.
Oco0eHHOCTH BOCTIPUATHUS TIOJIB30BATEIEM BUPTYaJIbHOU CPEIbI.
[Tpunun padotsr SDK, B3aumoseiicTBue ¢ MapkepamH.

Benymue xomnanun-pazpadotanku VR/AR mipoekTos.

A

Drarbl pazpaboTKH: BEIOOP Cpe/bl ¢ y4eTOM 0COOCHHOCTEH, BEIOOP MHCTPYMEHTAIBHBIX CPECTB,

paspaboTka au3aiiHa, KOJUpOBaHUE.

IIpumepnvie onpocwt 0151 ycmuo2o onpoca no meme 4 «busnec-mooenu npoexmos u KoMnanui

ompaciu Ha OCHose MexXHON02UN OONOTHEHHOU U eupmyaﬂbHoﬁ peailbHocmuy

1. BuptyansHoe oOyueHHe, TpEHAKEPbl U CUMYJISATOPHI
CucreMbl BUPTYaJIbHON PEAIbHOCTH B IPOEKTUPOBAHUU
BupryanbsHeie penieHust B My3eMHON TPAKTHKE
Komnerorepusie urpst u BP

KOMHaHI/II/I-J'II/IIIepLI B pa3BUTHU CUCTCM BI/IpTyaHLHOﬁ PCAJIBLHOCTHU

A

Hcropus pasBuTHsa CUCTEM BUPTYaIbHOM PEaIbHOCTH

IpumepHuvie sonpocwl 0151 ycmuo2o onpoca no meme 5 «/{uzaiin: cozoanue u 3azpysxa 3D-06vekmosy

Texnonorus pa3padbotku AR-npunosxkenus B Unity.

Cdeprl mpumenenus Yet Another Reality: oT HOBbIX Tutatdopm K naHAmadTy perIeHui.

TenaeHIMU pa3BUTHS PHIHKA, IPE3CHTAIINS aHATUTHICCKUX MaTEpHAIIOB 1O peIHKY AR/VR

o o =2

Pa36op koHmenmii B3aMMOICHCTBUS B COIIMANIBHBIX Cpefax ¢ ucrnoib3oBanueM AR/VR.



10. HoBbie (hopmaThl UCKYCCTBA: CO3JaHUE MPOU3BEICHUN M BUPTYaJIbHBIC/UHTEPAKTUBHBIC TallepeH
HCKYCCTBaA.
11. TIpumenenue AR/VR TexXHOIOTHHU B IPOMBIIIUIEHHOCTH.

12. Tamxertsl. Pa3HOBHIHOCTH M OCOOEHHOCTH.

IIpumepnvie sonpocul 0151 yCmHO20 onpoca no meme 6 «Bosmosrcnocmu mexnono2uu 0ONOIHEHHOU

PEeAIbHOCMU. Keiicol ucnonvzosanus mexnonocutiy

1. TInatdopmsl mis paspadboTku mpunoxkeHuid AR.

Anmnapatsble pemeHus i pabotsl ¢ AR/VR.

Co3znanmne UCKYCCTBEHHOTO MHTEIIEKTA:

Onrtumuzanus urp.

Paznuna mexny AR, Virtual Reality (VR) u Mixed Reality.

3HaKoMCcTBO ¢ 3kocuctemoit Unity - PegakTop, o6naunsie cepBuchl, Asset Store.

[IpuMeHeHne CII0KHBIX aHUMALUN.

e N U i

HO3I/IHI/IOHI/IpOBaHI/Ie 00BEKTOB C IIOMOIIBIO METOK

Kpurepun oneHuBaHus yCTHOTO onpoca:
OLIEHKA «OMJUYHO» BBICTABIAETCS OOY4YarOLIEMyCs, €CIM OH OTBETHJ pPa3BEpHYTO Ha OJIUH U3

3aJaHHbIX BOIIPOCOB, AKTHUBHO JIOMOJHSAJ OTBEThl Jpyrux oOOyyarolMXcsl WIM 337aBajl UM
JIOTIOJIHUTEIIBHBIE BOIIPOCHI;

OLIEHKA «X0pOui0» BBICTABIISAETCS 00yUalOIEMYCsl, €CJIM OH OTBETHII Pa3BEPHYTO Ha OJMH U3 33JaHHBIX
BOIIPOCOB MJIM OTBETHJI KPATKO HA Pl BOIIPOCOB;

OLIEHKA «V00671emeopumenbHo» BBICTABIAETCS 00y4aroLeMycs, €CIM OH KpaTKO OTBETHJI Ha OJIMH M3
3aJaBaeéMbIX BOIPOCOB WM TMPOCTO JOIMOJHSUJI OTBETHl JAPYIMX OOy4aromMXcs, 3aJaBal WM
JIOTIOJIHUTEIIbHBIE BOIIPOCHI;

OLIEHKA «Hey0061emeopumenbHo» BBICTaBIAETCS OOydarolleMycs, €CIM OH HE CMOI OTBETUTh

IMpaBUJIbHO Ha 33,[[8HHBII>1 BOIIpOC, 1100 He OTBeval Ha BOITPOCHI U HC YU4aCTBOBAJI B UX 06CY}K,I[CHI/II/I.

Ipakxmuueckue pabomut

IIpumepnvie sonpocwt 0ns ycmuozo onpoca no meme 2 « Texnuueckue cpedcmea 0Jisk CO30aHUsL U

pabomul ¢ AR/VR mexnonocueily

3amanne: HeoOxomumo co3gatb M OTPENAaKTUPOBATH TPEXMEPHBIH OOBEKT-NIPHUMHUTUB B

TPEXMEPHOM BEKTOPHOM PEHAKTOPE.



Kpurepun oueHuBanus:

® OIICHKAa «OTJIMYHO)» BBICTABISETCS 00yYaromeMycsi, €ClIM 3aJaHre ObUIO BBIITOJHEHO B MOJTHOM
o0beMe, 00BEKT CO3/IaH U OTPEIaKTUPOBAH;

® OIIEHKA «XOpOouio» BBICTABIIETCS OOydYaIOMIEMYCsl, €CITU 3aJaHie ObUIO BBHIIOJIHEHO TOYTH B
MOJTHOM 00beMe (MMEIOTCSl HE3HAUNTEIbHBIE HEI0UEThI), 0OBEKT CO3/1aH U OTPEIaKTHPOBAH;

® OIEHKA «)Y0081emE8opumebHo» BBICTABISETCS O0O0ydYaromieMmycsi, eciu 3aJaHue ObLIo
BBITIOJTHCHO YaCTUYHO, UMCHOTCA KPUTUYHBIC 3aMCUaHU K 06’beKTy-HpI/IMI/ITI/IBy;

® OIEHKA «HeyO008IemeopumenbHo» BBICTABIETCS OOydYalONIeMyCs, €CIIM 3a/JaHue He

BBITIOJTHEHO.

Ipumepnvie sonpocul a5 ycmuozo onpoca no meme 3 «Cghepot npumenenuss AR/VR mexnonocueui»

3aganue: Heobxoaumo co3nath TpEXMEpHbIE OOBEKTHI C UCTIOJIb30BAaHUEM CIUIAHOB.

Kpurepun onenuBanus:

® OlEHKA «OTJIMYHOY» BBICTABIISETCS 00yUarOMIEMYyCsl, €CIIH 3a/laHue ObUIO BBIIOJIHEHO B TIOJTHOM
o0BbemMe, 0OBEKT CO3/1aH U OTPEJaKTUPOBAH;

® OLEHKA «XOpouio» BBICTABIIAETCS OOyYaIOLIEMYCsl, €ClIU 3aJjaHie ObUIO BBIMOJIHEHO MOYTH B
HOJTHOM 00beMe (MMEIOTCSI He3HAUUTENbHbIE HEI0UeThl), 0OBEKT CO3/1aH U OTPEJaKTUPOBAH;

® OUEHKA «y0061emeopumenbHoy BBICTABIAETCA O0yYaloLEMycCs, €CIU 3aJaHue ObUIO
BBITIOJTHCHO YaCTUYHO, UMCIOTCA KPUTUYHBIC 3aMCUaHUA K 06’BeKTy-HpI/IMI/ITI/IBy;

® OLEHKa «HeyoosNemeopumenbHo» BBICTABIAETCS OOydarolleMycs, €clid 3aJlaHue He

BBITIOJTHCHO.

IIpumepnvie onpocwt 01151 ycmuo2o onpoca no meme 4 «busnec-mooenu npoeKmos u KoOMnanui

OmMpaciu Ha OCHO8e MEXHON02UL OONOTHEHHOU U BUPMYATILHOL PealbHOCTUY

3ananue: [IpuMeHeHne U pelakKTHPOBAaHNE MAaTEPUAIIOB, OMOIMOTEKa MaTePUAIIOB.

Kpurepun oueHuBanus:
® OIICHKAa «OTJIMYHO)» BBICTABISETCS 00yYarOIIeMycCsl, €CIIH 3aJaHre ObUIO BBIITOJIHEHO B MOJTHOM
o0beMe, MaTepuaibl IPUMEHEHBI U OTPEJaKTHPOBAHBI,
® OIIEHKA «XOpouio» BBICTABISETCS 00ydYaroleMmycs, €cliid 3aJaHue ObUIO BBINOJIHEHO MOYTH B
NoJTHOM o0BbeMe (MMEIOTCS HE3HAUUTENbHbIE HEJOYeThl), MaTepuaiabl MPUMEHEHBl U

OTPCAAKTUPOBAHBI;



® OLECHKa ((y606ﬂ€H160pum€ﬂbH0» BBICTABJISACTCS 06yqa}omeMyc>1, €CJIn 3aJJaHHuC OBLIO
BBITIOJIHCHO YaCTUYHO, UMCHOTCA KPUTUYHBIC 3aMCUYaHW K MaTCpUajiaM;
® OQIICHKa ((H€y006]l€M60pum€JZbH0» BBICTABJIACTCSA 06yqa10meMycsI, €CJIM 3aJaHu€ HC

BBITIOJTHEHO.

IIpumepnvie sonpocul 015 ycmnozo onpoca no meme 5 «/[uzaiin: cozoanue u 3azpyska 3D-06vekmos»

3ananue: [IpuMeHeHne TEKCTyp K CBOMCTBaM MaTepHalloB.

Kpurepun oueHuBanmsi:

i OLCHKAa «OTJINWYHO» BBICTABJIACTCA 06yqa101ueMyc;1, €CJIN 3aJaHuc 6]:1)10 BBITIOJIHEHO B IIOJTHOM
00beMe, TEeKCTYPhI IPUMEHEHBI U OTPEJAKTUPOBAHBI;

® OIIEHKA «XOpoui0» BBICTABISETCS O0ydYaroleMmycs, €cliy 3aJaHue ObUIO BBINOJIHEHO MOYTH B
noTHOM o0ObeMe (MMEIOTCS He3HAUMTeJIbHbIE HENOYeThl), TEKCTYpbl TMPUMEHEHBl U
OTPEIAKTUPOBAHBI;

® OIEHKA «)Y00671emeopumenbHoy BBICTABISETCS O00ydarolleMmycsi, €ciIM 3aJjaHue ObLIo
BBINIOJIHEHO YaCTUYHO, UMEIOTCSI KPUTUYHBIE 3aMEUYaHUsI K TEKCTypam;

® OICHKA «HEYO08IemeopumebHo» BBICTABISIETCd O0OydYarolleMmycsi, €cliu 3aJaHhe He

BBITIOJTHCHO.

IIpumepnvie onpocwt 01151 ycmuo2o onpoca no meme 6 « BosmosicHocmu mexHono2uu OONOIHEeHHOU

peanvrocmu. Keticbl ucnonb308anusi mexHono2uti»

Jananue; AHAMALAA IBUXKEHUS OOBEKTOB.

Kpurepun oueHuBanmsi:

® OIICHKAa «OTJIMYHO)» BBICTABISETCS 00yYaromeMycsi, €ClI 3aJaHre ObUIO BBIITOJIHEHO B MOJTHOM
061>eMe, aHUManus NpuMCEHCHA U OTPCAAKTUPOBAHA,

® OIIEHKA «XOpoui0» BBICTABISETCS O0ydYaroleMycs, €clii 3aJaHue ObUIO BBINOJIHEHO MOYTH B
noTHOM oObeMe (MMEIOTCS HEe3HAUMTENIbHbIE HEAOYEThl), AaHUMalus MpPUMEHEHa |
OTPEJAKTUPOBAHA;

® OLEHKa «Y0061emeopumenbHo» BBICTABISETCS OOyYalomEeMycCsi, €CId 3aJaHue ObLIO
BBITIOJTHCHO YaCTUYHO, UMCIOTCA KPUTUYHBIC 3aMCUaHWs K aHUMAalluu,

® OIECHKA «HEYO08NIemeopumenbHo» BBICTABISIETCd O0O0ydYarolleMycsi, €clu 3aJaHhe He

BBITIOJTHCHO.



3.  OLUEHOYHBIE  MATEPHUAJIbI  (CPEJACTBA) JJISI  TPOBEJEHMS
MPOMEKYTOUYHOM ATTECTALIUU MO TUCIHUATIJINHE

OIIEHKA 3HAHUI OBYYAIOIXCS HA DK3AMEHE
Cnucok BONPOCOB /ISl IOATOTOBKH K IK3aMeHY

Komnerennus [1K-2. Ciocoben npoekTrpoBaTh HHPOPMAIIUOHHBIE CHCTEMBI

IIK-2.2. PazpabaTbiBaeT MOoAeIb MHYOPMAIIMOHHON CUCTEMBI, B TOM YHUCIIE C ONOPON Ha COBPEMEHHbIE
00JIaYHbIe peIICHHS

OOyuarommiicss 3HaeT: Ha3HauyeHUWE M c@epbl NPUMEHEHHS CKBO3HBIX TEXHOJIOTUH; OCHOBBI

MOCTPOEHUSA CUCTEM BUPTYAJIbHOU U JIOTIOJTHEHHOW PEaTbHOCTH

1. Omnpenenenue NoHsTUA "BUPTyalibHas pealbHOCTh" (VR)
2. Ornpenenenue noHsATUs "AoNoIHEHHas peasibHOCTh" (AR)
3. OcHOBHbIE IOHATHS BUPTYaJIbHOU PEAILHOCTH.

4. CerteBas BUpTyaibHas peaibHOCTh

5. ArmapatrHble cpecTBa BUPTYaIbHOU PEalbHOCTH

6. BupryanbHasi peaJibHOCTb B IPOMBIIIJIEHHOCTH

Komnerennus I1K-2. Cnoco0Oen npoektupoBath HHGOPMALMOHHBIE CUCTEMBI

ITIK-2.4. IIpoBoaNT aHAJIN3 COBPEMEHHBIX TPOTPAMMHO-TEXHUYECKUX CPEJICTB, CIIEIIMAIU3UPOBAHHBIX
UQPPOBBIX MIATHOPM U 00JIAUHBIX PEIIEHUH, CKBO3HBIX IIU(POBBIX TEXHOJIOIUN U OTPACIIEBBIX
peIIeHNi Ha MX OCHOBE C LIEJBI0 BEIOOPA CPEICTB Pa3pabdOTKN HH(POPMAITMOHHBIX CUCTEM
OO0yuarommuiics 3HaeT: COBPEMEHHbIE IPOIPaMMHO-TEXHUUYECKHE CPEJICTBA Pa3padOTKU CHCTEM
BUPTYaJIbHOU U TONOJHEHHON PEAIbHOCTH; XapaKTEPUCTUKU TEXHUYECKUX CPEIICTB BUPTYaIbHON U
JIOTIOJTHEHHOM peaNbHOCTH; TEHICHIIMHU PAa3BUTHS U UCIIOJIb30BAaHUS COBPEMEHHBIX TeXHOJIOTUH AR n

VR B pa3nuuHbIX HAMPABICHUIX U 00IaCTAX AESATEILHOCTH

1. Hcropus pa3sBuTHs CHCTEM JTONOJHEHHON PEATBHOCTH

2. [TepciekTHBBI BUPTYaIbHON PEaTbHOCTH

3. Bunsl BUpTyalbHON PEaIbHOCTH

4. OOBeKTHI BUPTYyaIbHON peabHOCTH

5. BupryanpHas peaabHOCTb U I0NOJHEHHAs pealbHOCTh - CPaBHEHHE.

6. DTanbl ¥ TEXHOJIOTHUU CO3/IaHus cUCTeM VR, CTpyKTypa M KOMIIOHEHTBHI.

7. Oranel ¥ TEXHOJIIOTUH co3fanus cucteM AR, CTpyKTypa U KOMIIOHEHTBHI.

8. O030p U cpaBHEHHE COBPEMEHHBIX JIBUKKOB. BO3MOKHOCTH, yCIIOBHS UCTIONIB30BaHUE.

Komnerennus IIK-3. Cnioco6en pa3zpabarbiBaTh HHPOPMAIIMOHHBIE CUCTEMBI



IK-3.1. Ocy1iecTBiseT KOAMPOBAHHUE HA COBPEMEHHBIX SI3bIKAX MPOrPaMMHUPOBAHUSI, B TOM YUCIIE
UCTIONIB3Ysl BO3MOXHOCTH CHEIMAIM3UPOBAHHBIX IM(PPOBBIX TIATHOPM I MHAUBUIYAIBHON 1
COBMECTHOH pa3pab0TKu WH(POPMAIIMOHHBIX CHCTEM

OOyyarommiicst 3HaeT: IPUHIUIIBI U THCTPYMEHTapUH pa3padboTku cucteM VR/AR, a taxxke

o0opyIoBaHUE TSl peaTu3alliy, dTaIbl ¥ TEXHOJIOTHHU co3fanus cucteM VR/AR, ee KoMImTOHEHTHI

1. Oco0eHHOCTH IPOEKTOB C TEXHOJOTUSIMU JOMOTHEHHON U BUPTYaJIbHOMN peaibHOCTH.

2 OcoOEHHOCTH BOCIIPUATHS TTOJIb30BATENIEM BUPTYaJIbHOM CpPE/IbI.

3 [Tpunuun padotsl SDK, B3auMopeiicTBue ¢ MapkepaMu.

4. Benymmue xomnanuu-pa3zpadborunkun VR/AR npoekTos.

5. Oransl pa3paboTKU: BEIOOP Cpefibl ¢ yUeTOM 0COOEHHOCTE!, BEIOOP MHCTPYMEHTAIbHBIX

CpeAcTB, pazpaboTka qu3aiiHa, KOIUPOBAHHE.
BuprtyansHoe 00yueHue, TpeHa)Xepbl U CUMYJISTOPHI
CucremMbl BUPTYaJIbHON PeaibHOCTH B MIPOEKTUPOBAHUU
BupTtyanbHbie penieHus: B My3eiHON MPaKTHKE

Komnerorepnsie urpel u BP

= 0 0 =N

0.  Komnanuu-nuaepsl B pa3BUTUU CUCTEM BUPTYaJIbHOU pEaIbHOCTH

1. Hcropus pa3BuTHsA CHCTEM BUPTYalbHOU PEaTbHOCTH

OLIEHKA YMEHUI 1 HABBIKOB OBYUAIOIIUXCS HA DK3AMEHE

Komnerennus I1K-2. CnocoOen npoektupoBath HHGOPMAIIMOHHBIE CUCTEMBI

ITK-2.2. PazpabaTeiBaeT Moie7b HH(OOPMAITMOHHOW CHCTEMBI, B TOM YHCJIE C ONTOPON Ha COBPEMEHHBIE
o0JIayHbIe pereHHs

OOyuarommiicss ymeeT: MNPOEKTHUPOBaTh cucreMbl VR, wummnoptupoBath 3D-mozmenn B cpeny
pazpabotku VR/AR, paspabareiBath U 3((PEeKTHUBHBIE aITrOPUTMBI pa3pabOTKU MPUIIOKEHUN
BUPTYaJIbHOW W JIOTIOJIHEHHOM peajbHOCTH; BBHIOMpaTh MHCTPYMEHTAJIbHBIE CPEACTBAa pa3paboTKu U
CO3JIaHMs NPWIOKEHUH BUPTYaIbHOM W JONOJIHEHHOW peajbHOCTH; pa3pabarbiBaTh 3D-Monmenu ¢
MIOMOIIBI0 COBPEMEHHBIX MPOTrpaMM TPEXMEPHOM KOMITBIOTEPHOM TpapUKu U MPUMEHATH M1a0JI0HHBIE
3D-monenu i TUNIOBBIX poeKTHBIX permenuit (TurboSquid, Free3D, CGTrader, Sketchfab)
OOyuarommiicsi BjajgeeT: HaBbIKAMH HaBbIKaMU pabOThl C MPOrPaMMHBIM O0OeCleYeHHEeM II0
co3manuto cobctBeHHBIX 3D-momeneit (Blender, Autodesk 3ds Max); HaBbIKaMU TpPUMEHEHUS
11abJI0HOB /ISt TUMOBBIX MPoeKTHBIX pemenuit (TurboSquid, Free3D, CGTrader, Sketchfab)

Ouenka AocTHKeHUs 00YYarONIMMCs 3allJIAaHUPOBAHHOTO pe3ysibTata 00y4eHUsl OCYIIECTBISETCS MO
pe3yibTataM BBINOJIHEHUS MPAKTHMYECKUX 3a/laHud, B KOTOPHIX HEOOXOAMMO MOCTPOUTH OOBEKTHI-

IIPUMHUTHUBLL



Komnerennus [1K-2. CniocobeH npoekTrpoBaTh HHPOPMAITMOHHBIE CHCTEMBI

ITK-2.4. IIpoBOoIUT aHaNU3 COBPEMEHHBIX IPOIPAMMHO-TEXHUUECKUX CPENICTB, CIIELUATIN3NPOBAHHBIX
UQPPOBBIX TUIATGOPM U OOJIAYHBIX PEIIEHUH, CKBO3HBIX IU(PPOBBIX TEXHOJIOTHH U OTPACIIEBBIX
pelieHui Ha X OCHOBE C IIEJIbIO BEIOOPA CPENICTB pa3pabOTKH HHDOPMAITMOHHBIX CUCTEM
OO0yuarommiicss ymeeT: aHaJIM3HPOBATH PHIHOK COBPEMEHHBIX MPOTrPAMMHO-TEXHHUYECKUX CPEACTB,
CHELMATU3UPOBAHHBIX LUGPOBBIX IUIATGOpM U  OOJAYHBIX pPELICHWH, CKBO3HBIX LU(POBBIX
TEXHOJIOTUI M OTpacieBbIX peHIeHUuH I pa3pabOTKU CUCTEM BHUPTYaJbHOW U JIOTIOJIHEHHOU
peanbHOCTH;

OOyuarwommiicas BJajeeT: METOJaMH M CPEJICTBAMM aHaInW3a LUQPPOBBIX MPOLYKTOB, YCIYT,
IPOTrPaMMHO-TEXHUYECKUX CPEJICTB B COOTBETCTBUHU C MOTPEOHOCTSMHU OpraHU3aluu

Ounenka A0cTHKeHUs 00YJarOIMMCs 3aIITAaHUPOBAHHOTO pe3yJsibTaTa 00yUeHHs OCYIIECTBIISIETCS 110
pe3yibTaTaM BBITIOJHEHUSI MPAKTHUECKUX 33JaHUH, B KOTOPBIX HEOOXOAMMO MOCTPOUTH OOBEKTHI-

IIPUMHUTHUBBL

Komnerenuus IK-3. CnocobOen pa3zpabaTsiBaTh HH(OPMAILIMOHHBIE CUCTEMBbI

IIK-3.1. OcymecTBasieT KOAUPOBAHUE HA COBPEMEHHBIX f3bIKAX IPOrPaMMHUPOBAHUS, B TOM UHUCIIE
UCTIONB3Ysl BO3MOXKHOCTH CHEIMAIM3UPOBAHHBIX HUQPPOBBIX IUIATGOPM JIsi WHAMBHIYaTbHOH U
COBMECTHOM pa3pab0TK1 HHPOPMALIMOHHBIX CHCTEM

Ooyuarmmuiicss ymeet: pazpadarbiBath npoaykTsl VR/AR Ha C#;

OO0yuarmuiicst BJaaeeT: HaBbIkamMu pa3padboTku cucteM VR/AR ¢ momomero C#

Omnenka g0cTHXKeHHs 00YJarONUMCS 3aITAaHUPOBAHHOTO pe3ysibTaTa 00ydeHHsI OCYIIECTBIISIETCS 110
pe3yJbTaTaM BBIMOJHEHUS MPAKTUYECKUX 3a/aHUi, B KOTOPBIX HEOOXOIMMO MOCTPOUTH OOBEKTHI-

IIPUMHUTHUBBI U HACTPOUTH aHUMAILIUIO

4. METOJIUYECKHUE MATEPHAJIBI, OIIPEJIEJSIIOIIUE ITPOLEYPbI OLIEHOBAHUS
3HAHHUM, YMEHUM U HABBIKOB, XAPAKTEPU3YIOIIUX ITAIIBI ®OPMUPOBAHMUSI
KOMIOETEHLUN

ITPOLIEJIYPA TTPOBEJJEHU S ITPOMEXYTOUYHOM ATTECTAILIUN

JUis  KOHTpOJSL YyCBOCHHSI OOYyYaIONUMUCS JaHHOW  JUCHUIUIMHBI W JOCTH)KCHHS
3aIJTAHUPOBAHHBIX PE3YJITATOB 00yYeHHUsI YICOHBIM TUIAHOM MPETyCMOTPEH 3K3aMeH, TPOBOJNMEIN B
dopMe YCTHOTrO OTBETa HAa TCOPETHUYCCKHI BOMPOC WM BBHITIOJHEHHS MPAKTUYCCKOro 3amaHus. llpum
BBICTABJICHUH WTOTOBOM OIICHKH IO JUCIUIUIMHE YUYWUTBHIBAIOTCS PE3yJbTAaThl TEKYIIETO KOHTPOJIS,
oTpaxkarolero c(hopMHUPOBAHHOCTh NMPAKTUYECKUX YMEHHMH M HaBBIKOB oOyuaromierocs. Bo Bpems
oOydeHus: o0ydyarouiyecs y4acTBYIOT B Pa3HbIX MEPONPUATHUAX TEKYIIEr0 KOHTPOJIA: Y4YacTBYIOT B
YCTHBIX TEOPETHUYECKUX OIPOCAX, BBINOJHAKOT IpakTUYecKue 3afaHus. Jlid Tomycka K 3K3aMeHy
oOyJarorieMycsi HEOOXOAUMO ClIaTh BCE MPAKTUUECKUE 3aJaHUsI.



DK3aMeH MPOXOJUT B (OpME YCTHOTO OTBETa HA TEOPETHUECKHUH BOMPOC M BBHIMOIHEHUS

IMPAaKTHUYCCKOI'O 3adaHusl.

bumer 1

Bomnpoc: BupryaibHble pelieHns B My3eHHON IPAKTUKE

[IpakTnueckoe 3ananue: [I[puMeHeHne TEKCTYp K CBOMCTBAM MAaTEPHUAIOB.

KPUTEPUH OLIEHVBAHMS COOPMHUPOBAHHOCTH KOMIIETEHIIWM

IInanupyemsie
pe3yJbTaThl
00yUeHUs
(moka3zaTenu
JOCTHKEHHS
3aJ]aHHOTO
YPOBHSI OCBOCHHS
KOMITETEHITHI)

Kpurepun orieHHBaHMsI pE3YIHTATOB O0yUSHUS

Kommnerenmus I1K-2. Crioco6eH npoekTupoBaTs HHPOPMAIHO

HHBIC CUCTCMBbI

IIK-2.2. Pa3pabarsiBaeT MOJeab HHOOPMAIMOHHOM CHCTEMBI, B TOM YHCIIE C OIIOPOI HA COBPEMEHHBIE 00JIaUYHbIC PEIICHHS

3HaTh: He 3naer ®parMeHTapHbIE O6mwme, ©HO He | ChopmupoBanH | ChopMupoOBaHH
Ha3Ha4YCHUE u 3HAHMA 0 | CTPYKTYpPHPOBaHH | BIE, HO | BIE
cdepsl Ha3HAYCHUH W | BIe  3HaHMA O | cozepXKaline CHUCTEMATHU3HPOB
MIPUMEHEHHS cepe Ha3HAYCHUH U | OTIENbHBIC aHHBIE IIPOYHBIE
CKBO3HBIX TIPUMEHECHHSI chepe MpoOeNbl 3HAHUS | 3HAHHSA o
TeXHOJ’IOFPIﬁ; CKBO3HBIX MPUMECHCHUA O Ha3HA4YCHUU U Ha3HAYCHUU )54
OCHOBBI TEXHOJIOTHH; CKBO3HBIX chepe chepe
MMOCTPOCHUA OCHOBax TeXHOJ’lOFHﬁ; MMPUMECHCHUA MMPUMEHCHUA
cHcTeM MIOCTPOCHUS OCHOBax CKBO3HBIX CKBO3HBIX
BUPTyalIbHOH H cUcTeM MIOCTPOCHUS TEXHOJIOTHIA; TEXHOJIOTHIA;
JIOTIOJTHEHHOH BUPTYaIbHOH W | CUCTEM OCHOBax OCHOBax
peanbHOCTH JIOTIOTHEHHOU BUPTYaIbHOH W | MOCTPOEHUS MOCTPOCHHMS
peanbHOCTH JIOTIOJTHEHHOH cucTeM cucTeM
peanbHOCTH BUPTYaJbHOW U | BUPTYaJbHOH U
JOIIOJIHEHHO JOIIOJTHEHHOH
peanbHOCTH peanbHOCTH
YMmeTs: He ymeer YactuyHo B uenom | B esoM | YcremHo
CHCTEMBI VR, OCBOCHHBIE OCBOCHHbIE, HO HE | c(hOpPMHUPOBAHHBI | cHOPMUPOBAHHBI
HUMIIOPTUPOBATH YMEHUSA CUCTCMBI TMOAKPCIIIACMBIC c u c,
3D-momenu B VR, 3HAHUSIMU U | CAMOCTOSITEIBHO | CAMOCTOSTEILHO
cpeny HUMIIOPTHPOBATh CaMOCTOSITEIBHOC | BBINOJHIEMBIE, u OCO3HaHHO
pa3paboTku 3D-monenu B | ThIO BBHIITOJIHEHHS | HO HE BCErJa | BHIMOJHIEMbIC
VR/AR, cpeny pa3pabOTKH | YMEHHUSI CHCTEMBI | MHTEJUIEKTYaJIbH | YMEHHS CHCTEMEI
paspabaTbiBaTh U VR/AR, VR, 0 obocHoBaHHBIE | VR,
3¢ PeKTUBHBIC pa3pabaTbIBaTh M | MUMIOPTUPOBATH YMEHHSI CHCTEMBI | IMIOPTHPOBATh
ANTOPUTMBI 3¢ deKTUBHBIE 3D-monenu B | VR, 3D-monenun B
pa3paboTku AITOPUTMBI cpeny pa3paboTKu | UMIOOPTHPOBATh | cpemy
MIPUITIOKESHUN pa3paboTku VR/AR, 3D-monenu B | pa3paboTku
BUPTyalIbHOH | MIPUIIOKECHUN paspabaTbiBaTh U | cpedy VR/AR,
JIOTIOJTHEHHOH BUPTYaNbHOH ¥ | 3((deKTHBHBIE pa3paboTku pa3pabatbIBaTh U
peasbHOCTH; JIOTIOJTHEHHOM AINTOPUTMBI VR/AR, s eKkTuBHbBIC
BBIOMpATh peasbHOCTH; pa3paboTku pa3pabaTbIBaTh U | aJrOPUTMBI
HMHCTPYMEHTaJIbH BEIOMpATh MPUIIOKEHUN 3¢ peKTUBHBIC pa3paboTku
ble cpezacTBa WHCTPYMEHTAIbH | BUPTYyaJbHOW U | aJrOPUTMBI MIPWIIOKEHU I
pa3paboTkn n ble CpeAcTBa | JOIOIHEHHOH pa3paboTku BUPTYJIBHOH |
CO3JIaHUS pa3paboTkn U | pealbHOCTH; MPWIIOKEHNH JIOTIOJTHEHHOH
TIPHIOKEHUN CO3JIaHUS BEIOMpATh BUPTYJIBHOH W | pealbHOCTH;




[Tnanupyembie KpuTepuu oLleHUBaHHS PE3yJIbTaTOB 00YYCHHUS
Pe3yIbTATHI
oOydeHust
(mokazarenu
JOCTHKEHUS 1 2 3 4 5
3aJ]aHHOTO
YPOBHSI OCBOCHUS
KOMIETEHITUI)
BUPTYalbHOU U MIPUWIOKECHUH WHCTPYMEHTQJIBH | JIOIIOJIHEHHOU BBIOMpATh
JIOTIOJTHEHHOM BUPTYalbHOH W | blE Cpe/CTBa | PeasIbHOCTH; MHCTPYMEHTAJIBH
peaIbHOCTH; JIOTIOJTHEHHOU pa3paboTku U | BEIOMpATH bIe cpezacTBa
pa3spabaTbIBaTh peaIbHOCTH; CO3JIaHUs WHCTPYMEHTAJIBH | pa3paboTku U
3D-monenu c paspabaTbIBaTh TIPUIIOKEHNH bIe Cpe/CTBa | CO3JaHus
TIOMOILBIO 3D-mozpenu C | BUpTyalbHOM W | pa3paboTKu U | IPWIOKEHUN
COBPEMEHHBIX TIOMOILBIO JIOTIOJTHEHHOH CO31aHHs BUPTYaJbHOH H
porpaMm COBPEMEHHBIX peaNbHOCTH; NPHIIOKCHUH JOTIOJTHEHHOH
TpEXMEpPHOU MIpOrpaMm pa3pabatbIBaTh BUPTYaJbHOW U | PEAIbHOCTH;
KOMITbIOTEPHOM TpEXMEpPHOM 3D-monenu C | JIONOJIHEHHOM paspabarbIBaTh
rpaduku " KOMIBIOTEPHOH ITOMOIIBIO peansHOCTH; 3D-monenu c
MIPUMEHATH rpaduku U | COBPEMEHHBIX pa3pabatbIBaTh IIOMOIIIBIO
mabnonueie  3D- TIPUMEHSTh porpamMmm 3D-monenu C | COBpeMEHHBIX
MOZEIH JULst mabnonusle  3D- | TpéxmepHON MIOMOIIIBIO porpamMmm
THUITOBBIX MOJICTIH JUISl | KOMITBIOTEpHOI COBPEMEHHBIX TpEXMEpPHOI
TIPOEKTHBIX THUTIOBBIX rpadukn U | IporpaMm KOMITBIOTEpPHOU
penreHui MPOEKTHBIX HNPUMCHSTD TpEXMEpHOH rpaduku u
(TurboSquid, peTIeHmi mabnonaple  3D- | KOMOBIOTEPHOH TIPUMEHSTh
Free3D, (TurboSquid, MOJIEITN Ui | TpaduKu u | mabmonnsie 3D-
CGTrader, Free3D, THITOBBIX MIPUMEHSTh MOJETN IUTS
Sketchfab) CGTrader, MIPOEKTHBIX mabnonnapie 3D- | THMOBBIX
Sketchfab) peIIeHUi MOJIENH JUTS | TIPOCKTHBIX
(TurboSquid, THUIIOBBIX peIIeHHA
Free3D, MPOCKTHBIX (TurboSquid,
CGTrader, peIICHUIA Free3D,
Sketchfab) (TurboSquid, CGTrader,
Free3D, Sketchfab)
CGTrader,
Sketchfab)
Bnanets: He Bnageer ®parMeHTapHO B nenoMm | ChopmupoBaHH | YcmemrHo
HaBBIKAMU cthopmupoBaHHBIE | CPOPMHUPOBAHHEIE | BIE, HO He | cOpMHPOBAHHEI
HaBBIKAMH HaBBIKH PaboTHI C | , HO | yCTOHYMBBIE B | €, YCTOHYUBEIE,
paboTEI c HPOrPaMMHBIM BBINIOJIHSIEMBIE Ha | CJIOXKHBIX TEXHOJOTHYECKH
porpaMMHBIM o6ecnequHeM 1o SJICMCHTAPHOM CUTyaluax rpaMOTHO
obecrieueHueM 1o CO3/1aHHIO YPOBHE  HaBBIKM | HAaBBIKM pabOTHI | BBIOJIHSIEMBIC
CO3JJaHUIO0 cobcTBeHHBIX 3D- | paboTsl C | ¢ MpOrpaMMHBIM | HaBBIKK pabOTHI
cobcTBeHHBIX 3D- MoJenen MIPOrpaMMHBIM obecrieueHneM C TpPOrpaMMHBIM
MoJienen (Blender, obecrieueHreM 10 | 1o co3JaHuio | obecrieueHreM
(Blender, Autodesk 3ds | cozmanmio COOCTBEHHBIX o CO3JIaHUIO
Autodesk 3ds Max); HaBbIKaMH | cOOCTBeHHBIX 3D- | 3D-Momene#t | COOCTBEHHBIX
Max); HaBbIKaMHU MIPUMEHCHHUS MoJeIen (Blender, 3D-Mmogenent
TIPAMEHEHHS mabJI0HOB s | (Blender, Autodesk 3ds | (Blender,

11aGJI0HOB IUTS
THIIOBBIX
MPOCKTHBIX
peueHui
(TurboSquid,
Free3D,
CGTrader,
Sketchfab)

THUTIOBBIX
MIPOEKTHBIX
peleHui
(TurboSquid,
Free3D,
CGTrader,
Sketchfab)

Autodesk 3ds
Max); HaBBIKAMH
MIPUMEHCHUA
m1abJI0HOB JUTST
TUITIOBBIX
MPOEKTHBIX
peuieHui
(TurboSquid,
Free3D,
CGTrader,
Sketchfab)

Max); HaBBIKAMH
MPUMEHEHHS
mabIoHOB s
THUIIOBBIX
MPOCKTHBIX
penieHui
(TurboSquid,
Free3D,
CGTrader,
Sketchfab)

Autodesk 3ds
Max); HaBBIKaMHu
MMPUMEHCHUA
Ia0JIOHOB ISt
TUITOBBIX
MPOCKTHBIX
penieHui
(TurboSquid,
Free3D,
CGTrader,
Sketchfab)

Komnerenuus ITK-2. Cnoco6eH npoeKTUPOBaTh HHGOPMAIIHOHHBIE CHCTEMBI




IInanupyembie
pe3yabTaThl
oOydeHust
(mokazarenu
JOCTHKEHHS
3aJaHHOTO
YPOBHSI OCBOCHHS
KOMIETEHITUI)

KpuTrepun orieHHMBaHMsI pe3yJIbTATOB O0yUSHUS

IK-2.4. [TpoBoANT aHaIM3 COBPEMEHHBIX MIPOrPaMMHO-TEXHUYECKUX CPEJCTB, CHEHNATU3NPOBAHHBIX LIU(PPOBBIX
iaT(opM 1 00JaYHBIX PEIIeHNH, CKBO3HBIX IU(PPOBBIX TEXHOJOTHH U OTPACIIEBBIX PELICHUH Ha UX OCHOBE C LIENBIO
BEIOOpA CPENICTB pa3pabOTKH HHPOPMAMOHHBIX CHCTEM

3HaTh! He 3naer @dparMeHTapHbIe OO6mue, HO He CcdopmupoBannsl | ChopmupoBaHH
COBpPEMEHHBIE 3HaHUS O CTPYKTYpPHUPOBaH | €, HO ble
MIPOrpaMMHO- COBPEMEHHBIX HBIE 3HaHHUSA O coJiepKalme CHCTEMAaTH3HPOB
TEXHHUYECKHE MIPOTPaMMHO- COBPEMEHHBIX OTZIETbHBIC aHHBIC TIPOYHBIC
cpeacTBa TEXHUYECKUX MIPOTPaMMHO- npoOernsl 3HaHUSL | 3HAHMSA O
pa3paboTku cpencTBax TEXHHYECKUX 0 COBPEMEHHBIX COBPEMEHHBIX
CHCTEM pa3pabOTKU CUCTEM | CpeACTBax MPOrpaMMHO- MIPOTPaMMHO-
BUPTYaJIbHOI 1 BUPTYaJIbHOHN U pa3paboTku TEXHUYECKUX TEXHUYECKHUX
JIOTIOJTHEHHOH JIOTIOJTHEHHOM CUCTEM CpencTBax CpelCTBax
peasbHOCTH; peanbHOCTH; BUPTYaJILHOU U pa3paboTku pa3paboTku
XapaKTePUCTUKH XapaKTepUCTUKH JIOTIOJTHEHHOM cUCTEM cHCTEM
TEXHUYECKHUX TEXHUYECKHUX peanbHOCTH; BUPTyaJIbHOU U BUPTYQJIHOW U
CPEICTB CpeacTB XapaKTepUCTUKH | JOMOJHEHHOU JIOTIOJTHEHHOM
BHUPTYaJIbHOU U BHUPTYaJILHOU U TEXHUYECKHUX peanbHOCTH; peanbHOCTH;
JIOTIOJTHEHHOH JIOTIOTHEHHON cpencTB XapaKTEPUCTUKU | XapaKTEPUCTUKU
peaTbHOCTH; peaTbHOCTH; BUPTYAJIBHOH 1 TEXHHUYECKUX TEXHUYECKUX
TCHICHIIUH TEH/ICHIIUH PA3BUTHA | JONOIHEHHON CpenCTB CpPEnCTB
pa3BUTHS U 1 MCIONIB30BAHUS peaTbHOCTH; BUPTYQJIbHOH 1 BUPTYaJIbHOH U
UCTIONIb30BaHMS COBPEMEHHBIX TEHJICHLIUH JIOTIOJTHEHHOH JOTIOTHEHHOU
COBPEMEHHBIX TexHosoruiit AR n pa3BUTHS U peansHOCTH; peanpHOCTH;
TexHosgorui AR VR B paznuuHbIix HMCIIOJIL30BaHUS TEeHJICHIIUH TEeHJICHIIUU
u VR B HaIpaBICHUAX U COBPEMEHHBIX pa3BUTHA U pa3BUTHA U
Ppa3IUYHBIX obnacTax TexHosoruit AR | ucnons3oBaHus HCIOJIb30BAHUS
HaNpaBJICHUAX U JeSITeNbHOCTU n VR B COBPEMEHHBIX COBPEMEHHBIX
obuactsax Pa3IuYHBIX texHosoruit AR | texnomoruit AR
NEeATeIbHOCTH HaIpaBJICHUSX u VR B u VR B
Pa3IUIHBIX Pas3INIHBIX
HanpaBICHUIX HaIlpaBJIECHUSIX
VYMerTn: He ymeer YacTuaHo B neiaom | B ejioM | YcHoemHo
aHAIN3NPOBAThH OCBOCHHBIE OCBOCHHBIE, HO HE | c(OPMUPOBAHH | CHOPMHUPOBAHHBI
PBIHOK YMEHHUS MOJKPEIUIsieMbIe bIe u | e,
COBPEMEHHBIX aHATM3UPOBATh 3HAHUSIMH U | CAMOCTOSITENIBHO | CAMOCTOSTEIIBHO
MIPOTPaMMHO- PBIHOK CaMOCTOSITEIBHOC | BBHINONHSAEMBIE, | H OCO3HaHHO
TEXHUYECKHUX COBPEMEHHBIX TBIO BBINOJHEHHUS | HO HE BCEr/a | BBINOJHSIEMBIE
CpPEICTB, IIPOrpaMMHO- yMEHUs UHTEJUIEKTyallbH | YMEHUS
CIelHanu3upoBa TEXHUYECKUX aHaAJIN3UPOBATh 0 aHaAJIN3UPOBATh
HHBIX IM(POBBIX CPEICTB, PBIHOK 00OCHOBaHHBIE | PBIHOK
aThopm u CHEUANIU3UPOBAH | COBPEMEHHBIX yMeHUs COBPEMEHHBIX
00JIa9HBIX HBIX  IH(QPOBBIX | MPOrPAMMHO- AaHAJIM3UPOBATh | MPOTPAMMHO-
pereHni, wiaThopm U | TEeXHHYECKUX PBIHOK TEXHHUYECKHUX
CKBO3HBIX 00TaqHBIX CPEACTB, COBPEMCHHBIX CpPEACTB,
IU(PPOBBIX pereHui, CHENHAIN3UPOBaH | MPOTrPaMMHO- CHELHATN3HPOBa
TEXHOJIOTUH u CKBO3HBIX HBIX  LOUQPOBBIX | TEXHUYECKUX HHBIX LU(POBBIX
OTpacCIEBbIX U POBBIX wiathopm U | CPEICTB, mwiathopm u
pernieHui JUIs TEXHOJIOTUi1 u | o0navHbIX CHELUaIN3UPOB | OOJAYHBIX
pa3paboTku OTpPaCIIEBBIX pelIeHu, AHHBIX pelIeHnH,
CUCTEM pereHui JUIS | CKBO3HBIX 1 QpoBBIX CKBO3HBIX
BUPTyaJIbHOH U paspaboTku IUQPOBBIX atdopm 1 | nugpoBHIX
JIOTIOJTHEHHOM CUCTEM TEXHOJIOTUI1 U | 00JaYHBIX TEXHOJIOTUil u
peaIbHOCTH; BUPTYaIbHOH M | OTpacieBbIX pemieHui, OTpPACIIEBBIX
JIOTIOJIHEHHOM peleHui U1 | CKBO3HBIX pelieHni IS
pearsHOCTH; pa3paboTku UPPOBBIX pa3paboTku
CHCTEM TEXHOIOTHA W | CHCTEM




[Tnanupyemsle Kpurepun onieHHBaHMS pe3yIbTaTOB 00yUCHHUS
pe3yabTaThl
oOydeHust
(mokazarenu
JOCTHKEHUS 1 2 3 4 5
3aJaHHOTO
YPOBHSI OCBOCHHS
KOMIETEHITUI)
BUPTYaJIbHOM U | OTPACIEBBIX BUPTYaJbHOU U
JIOTIOJTHEHHOH pemieHud IS | TOMOJTHEHHON
peasbHOCTH; pa3paboTku peanbHOCTH;
cUCTEM
BUPTyalbHOH U
JOIIOJIHEHHOH
PEanbHOCTH;
Bnanets: He Bnameer ®parmMeHTapHO B menom CdopmupoBana | YcnemHo
METOJaMH U cthopmupoBaHHBIE | cpOPMHUPOBAHHEIE | BIE, HO HE c(hOpMHPOBAHHEI
CpencTBaMu METOJBI U , HO yCTOWYMBBIE B €, yCTOHYHUBBIE,
aHanmm3a CpEICTBa aHANIM3a | BBIIOJHSIEMBIC HA | CIIOXHBIX TEXHOJIOTUUECKH
1 QpoBbIX IUPPOBBIX 2JIEMEHTapHOM CUTYyalUAX IPaMOTHO
IPOJIYKTOB, MIPOJYKTOB, YPOBHE METOJBI H | METOJIBI U BBITIOJTHSIEMBIC
yCIyT, yCIIyT, CpeJCTBa aHAU3a | CpPelCTBa METOBI U
MIPOTPaMMHO- MIPOTPaMMHO- IU(POBBIX aHaIM3a Cpe/CTBa aHaJIH3a
TEXHUYECKUX TEXHUYECKUX TIPOJIYKTOB, 1 QpoBBIX (G POBBIX
CPE/CTB B CPEZCTB B YCIyT, MPOJYKTOB, MIPOJYKTOB,
COOTBETCTBHH C COOTBETCTBHUH C MIPOTPaMMHO- yCIIyT, YCIIyT,
MOTPEOHOCTSIMU MOTPEOHOCTSIMA TEXHHYECKUX MPOTPaMMHO- MIPOTrPaMMHO-
OpraHM3aIN OpTaHHU3ALIH CPEACTB B TEXHIUYECKNX TEXHHUYECKUX
COOTBETCTBHUH C CpPEACTB B CPEACTB B
HOTpe6HOCT${MI/I COOTBCTCTBHHU C COOTBCTCTBHHU C
Opra"usanuu MOTPEOHOCTSIMH | TOTPEOHOCTAMU
opraHu3anuu OpraHus3anuu

Kommnerennus IIK-3. Crioco0en pa3zpadbatsiBaTh HHOOPMALMOHHBIE CHCTEMBI
IK-3.1. OcymiecTBiseT KOAUPOBAaHNE HA COBPEMEHHBIX S3bIKaxX MPOrpaMMHUPOBAHMS, B TOM YHCIIE UCIIOIb3YS
BO3MOXKHOCTH CIIEIIHATIM3NPOBAHHBIX IIU(DPOBBIX TIIAT(HOPM ISt HHANBUIYaTHHONW M COBMECTHOI pa3paboTKH
HMH()OPMAIMOHHBIX CHCTEM

3HaTh: He 3naer @dparMeHTapHbIE OO6mue, HO He CcopmupoBannsl | ChopmupoBaHH
TIPUHINIIBL U 3HAHMS O MIPUHIMUIAX | CTPYKTYPUPOBaH | €, HO ble
HWHCTPYMEHTApHU 1 HHCTPYMEHTapHH HBIE 3HAHUS O cozieprKaniye CHCTEMaTH3HPOB
pa3paboTkn pa3pabOTKy CHCTEM | NMPUHIMIAX U OTZIETbHBIC aHHBIC TIPOYHBIC
cucreM VR/AR, a VR/AR, a taxxe WHCTPYMEHTApHH | MPoOeJsl 3HAHUS | 3HAHUS O
TaKKe obopyznoBaHue 115 pa3paboTku 0 IPUHLUMAX U MPUHIONIAX U
o0opyaoBaHue peanu3aIiy, 3Tansl cucrem VR/AR, a | mHCTpyMEHTapuu | WHCTPYMEHTapUU
IUTA peann3aluy, 1 TEXHOJIOTUH TaKxke pa3paboTku pa3pabotku
9TaIbl U CO3JIaHUS CUCTEM obopynoBaHue cucreM VR/AR, a | cucrem VR/AR,
TEXHOJIOTUU VR/AR, ee Il peau3alny, | Takxke a TaKxKe
CO3/IaHUSI CUCTEM KOMIIOHEHTHI JTamnsl U obopyoBaHue o0opyioBaHue
VR/AR, ee TEXHOJIOTUU JUISL peali3aliy, | JUIS peau3aliii,
KOMITOHEHTEI CO3JIaHUS CUCTEM | ITaIlbl U 9TaIlbl U
VR/AR, ee TEXHOJIOTUH TEXHOJIOTHH
KOMITOHEHTBI CO3JJaHUS CUCTEM | CO3JaHUS CUCTEM
VR/AR, ee VR/AR, ee
KOMITOHCHTBI KOMITOHEHTBI
VYMerTn: He ymeer YacTuuHo B nenom B nienom YcnemHo
pa3pabaTbIBaTh OCBOCHHBIE OCBOGHHBIE, HO HE | c(OPMHPOBAHH | C(HOPMHUPOBAHHEI
IMPOAYKTHI YMEHUA TOAKPCIIIACMBIC bIC 1 c,
VR/AR Ha C# paspabaTbIBaTh 3HAaHUSMH U CaMOCTOSITENIFHO | CaMOCTOSITEIBHO
npoxyktel VR/AR | camocTosiTensHOC | BBINOJIHSIEMBIE, 1 OCO3HAHHO
Ha C# TBIO BBITIOJIHEHUST | HO HE BCerJa BBITIOJTHSIEMBIC
YMEHUS MHTEJUIEKTYalbH | YMEHUS
paspabaTbIBaTh 0 paspabaTbiBaTh
mpoayktsl VR/AR | oOocHOBaHHEIE MPOIYKTHI
na C# YMEHHS VR/AR na C#




[Tnanupyemsie Kpurepnn onieHUBaHHS Pe3yIbTaTOB 00yUCHHS
pe3yIbTaTHI
oOydeHust
(mokazarenu
JOCTUXKEHUS 1 2 3 4 5
3aJ]aHHOTO
YPOBHSI OCBOCHUS
KOMIETEHITUI)
pa3pabatbIBaTh
MPOAYKTHI
VR/AR Ha C#
Bnanerts: He Bnaneer ®parMeHTapHO B nenom ChopmupoBanH | YcnemHo
HaBBIKAMU chopmupoBaHHble | chOpMUpOBaHHBIE | BIe, HO  HE | cOpMUPOBAHHBI
pa3paboTku HABBIKH , HO yCTOHUMBEIE B | €, YCTOWYHUBHIC,
cucteM VR/AR ¢ pa3paboTku BEITIOJTHSEMBIC Ha | CIIOKHBIX TEXHOJIOTUICCKH
momotbto C# cucreM VR/AR c | snemeHTapHOM CUTYAIHIX TpaMOTHO
momotbto C# YpOBHE HABBIKH HaBBIKA BEITIOJTHSIEMBIC
pa3paboTku pa3paboTku HaBBIKH
cucreM VR/AR ¢ | cuctem VR/AR | paspaborku
nomouipto C# c nomompio C# | cucrem VR/AR ¢
noMoreio C#

KPUTEPUU OIIEHKU PE3YJIbTATOB OBYUYEHU S 11O AUCHUITJIMHE
Kpurepuu oneHuBanus sl 3K3aMeHa:

ITpu BBICTaBIEHMM MTOTOBOM OLIEHKM 3a AMCLUUIUIMHY HEOOXOIMMO YUUTBIBATh PE3YJIbTAThl
TEKYILET0 KOHTPOJIS U KPUTEPUU OLICHUBAHUS CPOPMHUPOBAHHOCTH KOMITETEHIIUH.

O1eHKa «OTJIMYHO» BBICTABIIAETCS 00YJaIOEMYCsl, €CIH:
Opd  OTBETe  HA  TEOPETHYECKHMl  BOHpoc  OBUIM  IPOJAEMOHCTPUPOBAaHBI  TIyOOKHeE,
CHCTEMaTH3MPOBAHHBIE M TPOYHBIC 3HAHUSA (B COOTBETCTBHUH C KPUTEPHSIMH CHOPMHPOBAHHOCTH
KOMITETEHIIHIA), YMEHHS JIOTHYHO W OOOCHOBAHHO M3JIaraTh Marepuai, OBICTPO OPUEHTHPOBATHCS B
JIOTIOJTHUTEJIBHBIX BOIIPOCAX U JaBaTh MOJHbIE OTBETHI;
NPaKTUYECKOE 3aJaHUE BBINOJHEHO 0€301IIMOO0YHO M B IOJHOM COOTBETCTBUU C TPEOOBaHMSIMU Ha
OLIEHKY «OTJIMYHO», oOydaroluiica B paboTe MPOAEMOHCTPUPOBAT YCTOHYMBBIE HAaBBIKU PabOTHI U
OCO3HAHHO HUCIIOJIHSAEMbIE AEUCTBUS O CO3/1aHUI0 OOBEKTOB, CIIOCOOHOCTh ONPEENATh HEOOXOIUMBIH
Ha0Op MHCTPYMEHTOB JJIsi pabOThl ¢ vr/ar U OOOCHOBBIBATH CBOM JAEWUCTBUS, YCHEIIHO NMPUMEHSET
aHMMAIUI0 00BEKTOB;
00yYaromuiicsi y4acTBOBaJ BO BCEX BUAAX TEKYIIETO KOHTPOJS M MOIy4Yal MO0 HUM MaKCHUMaJbHBIE
OauIbl (IOIYCTUMO OTAEIBHBIE OTMETKH «XOPOLIO»).
Bce BblmienepeuncieHHOE TOBOPUT O C(OPMHPOBAHHOCTU 3aIllJIaHUPOBAHHBIX KOMIIETEHUMH Ha
BBICOKOM YPOBHE.

O1eHKa «XOpOLI0» BBICTABIISIETCS 00YYaIOIEMYCsl, €CIIH:
IpU OTBETE Ha TEOPETHUYECKUI BOIPOC OBUIO NMPOJEMOHCTPUPOBAHO XOpOIlIEe, HO HEIOCTATOYHO
HOJTHOE M3JIOKEHUE MaTepuala, ¢ OT/IeIbHBIMU IpoOeiaMy B 3HaHUAX (BO3MOKHO, HE3HAUUTEIbHBIMU
HETOYHOCTSIMU B YINOTPEOJEHUM TEPMUHOB), JIOTHUHOE M3JIOKEHHE MaTepuana, HO HeIO0CTaTOYHO
ObICTpasi OpUEHTALMs B HEM IIPU OTBETE Ha JONOJIHUTEIbHBIE BOIPOCHI;
IPAKTUYECKOE 3aJaHUE BBINOJIHEHO Ha OLEHKY «OTIMYHO» WM «XOpOoLIo» (C HE3HAYUTEIbHBIMU
3aMEUYaHUsIMU W/WIKM OIMOKaMu), 00yYaromuiics MpoJeMOHCTPUPOBAT XOPOIINE HABBIKM padOThI U
OCO3HAHHO MCIOJIHAEMbIC JIEUCTBHS IO CO3AaHUI0 0OBEKTOB, CIIOCOOHOCTH OMPEIETISATh HEOOXOIUMBII




HAa0Op MHCTPYMEHTOB JUIsl pabOThI C vr/ar 1 0OOCHOBBIBATh CBOM JIEHCTBHSI, IPUMEHSECT aHUMAIIHIO
00BEKTOB;
o0ydaromuiicss y4acTBOBaJl BO BCEX BHJAAX TEKYIIErO KOHTPOJS M MONyYal MO HUM B OCHOBHOM
OTMETKH «XOPOIIO».
Bce BrImenepedncieHHOE TOBOPUT O CHOPMHUPOBAHHOCTH 3allJIAHMPOBAHHBIX KOMIIETCHIIMN Ha
XOpOIIIEM YPOBHE.

OreHka «y/10BJIeTBOPUTEIBHO)» BBICTABIISETCS 00YUAIOMIEMYCsl, €CITH:
MpH OTBETE HA TEOPETHYCCKUH BONMPOC OBUIO MPOJEMOHCTPUPOBAHO ITOBEPXHOCTHOE BIIAJICHHE
MaTepuaioM U (parMeHTapHble 3HAHUS, OTCYTCTBHE CTPOWHOTO M JIOTUYHO BBICTPOEHHOI'O OTBETA,
3aTpyIHEHUE B YIOTPEOIEHUU TEPMUHOB U MPUBEJICHUH PUMEPOB, IJI0Xas OPUEHTAIUs B MaTepuae
[P OTBETE Ha JOTOJHUTEIbHBIE BOTIPOCHI;
MPAKTHYECKOE 33JJaHUE BBHIMOTHEHO HA OIIEHKY «XOPOIIO» WK «yAOBICTBOPUTEIHLHOY (C OMMUOKaMU U
3aMEUaHUsIMH), C OTKJIIOHCHHSIMH OT TpeOOBaHUU, OOyYAIOIIUNCSA 3aTPyAHSIICS B OOBSICHCHHH
NPUMEHSIEMBIX HHCTPYMEHTOB I CO3JaHUS OOBEKTOB, 3aTPYIHSUICS TPOW3BOJUTH AHUMAIUIO
00BEKTOB;
00yJarOIIUICS y9acTBOBaJI HE BO BCEX MEPOIPHATHIX TEKYIIEro KOHTPOJISI M TOJydala Mo HUM B
OCHOBHOM YJIOBJIETBOPUTENIbHBIE OTMETKHU.
Bce BolmenepeuncieHHOE TOBOPUT O C(HOPMHUPOBAHHOCTH 3allJIAHUPOBAHHBIX KOMIIETEHIMH Ha
HU3KOM ypOBHE.

OrneHka «HeyA0BJIeTBOPUTEIbHO0) BBICTABIISCTCS 00yUYaIOIEMYCSI, €CIIH:
IIpH OTBETE HA TEOPETUUYECKUI BOMPOC OBLIO MPOJEMOHCTPUPOBAHO HE3HAHUE 3HAYUTEIHLHOTO 00bheMa
MaTepuana, «(pparMeHTapHOCTh WMCIOIIUXCS 3HAHWUH, OTCYTCTBHE CTPOWHOTO ©  JIOTUYHO
BBICTPOCHHOTO OTBETA, 3aTPYAHCHHUE B YIIOTPEOJICHUHA TEPMUHOB U TIPUBEICHUU MTPUMEPOB, HEYMCHUE
BBIJICTIUTH TJIABHOE, C/CNIaTh BBIBOABI M 000OIIEHUS, HECIIOCOOHOCTh OTBEYATh Ha JIOTOJTHUTEIHHBIC
BOTIPOCHI;
IpOEKTHOEe 3ajaHue (B MalblX TPYMIax) BBHINOJIHEHO HA OIEHKY «YAOBJIETBOPUTEIBHO» CO
3HAYUTENBHBIMU OTKJIOHEHHUSIMU OT TpeOOBaHMM, ¢ TPyObIMH OIIMOKaMU U MHOXECTBOM 3aMEUYaHUi,
00ydaromuiicss MPOJEMOHCTPUPOBAT YACTHUYHO C(OPMHUPOBAHHBIE HABBIKM PAOOTHI, 3aTPyIHSETCS B
00BsICHEHNH Teopuur 0a3 TaHHBIX;
00ydJaromuiicsi y4acTBOBal HE BO BCEX MEPOIPHATHIX TEKYIIEro KOHTPOJSI M TMOJydald Mo HUM B
OCHOBHOM YJIOBJIETBOPUTEIBHBIE OTMETKH.
Bce BhImenepedyncieHHOE TOBOPUT O YAaCTHYHOH CHOPMHUPOBAHHOCTH  3aIUTAHUPOBAHHBIX
KOMITETECHITUH.



5. JMATHOCTUYECKHUE 3AJIAHUA JIJIsSI OLIEHKHW 3HAHWI, YMEHUWI, HABBIKOB,
XAPAKTEPU3YIOHUX YPOBEHb CPOPMHUPOBAHHOCTH KOMITETEHIIUI

Komnerenuus IIK-2 CnocoOeH npoekTupoBaTh HHHOPMAIIHOHHBIE CUCTEMBI.

OOyuawommiicss 3HaeT: Ha3HadeHWe M cdepbl NPUMEHEHUs CKBO3HBIX TEXHOJIOTUH; OCHOBBI
IIOCTPOCHHUS CUCTEM BHPTYaJIbHOW W JONOJHEHHOW peaqbHOCTH,; COBPEMEHHBIE MPOTrPAMMHO-
TEXHUYECKHE CpEICTBA pa3padOTKM CHCTEM BUPTYyaJbHOW M JOMOJHEHHOW pPealbHOCTH;
XapaKTePUCTHKH TEXHUYECKUX CPEICTB BUPTYAIbHOW M JIOMOJHEHHOW pPEaJbHOCTH; TEHICHIINA
Pa3BUTUS M HCIIOIB30BAHMS COBPEMEHHBIX TeXHOJNOrMd AR m VR B pasnuuHbBIX HanpaBiIeHUSAX H
00JIacTAX AESITENLHOCTH.

OoOyuawmmiicas yMeeT: TNPOECKTUPOBATH cucTeMbl VR, wumnoprtupoBats 3D-momenun B cpeny
paspabotku VR/AR, paspabarbiBath U 3((EKTUBHBIE alrOPUTMbl pPa3pabOTKH MPUIIOKEHUN
BUPTYaJIbHON U JIOMOJHEHHOW pPEaJbHOCTH; BBHIOMpAaTh WHCTPYMEHTAJIbHBIE CPEICTBA Pa3pabdOTKU U
CO3JIaHMs TPWIOKEHUH BUPTYaJIbHOW W JONOJIHEHHOW peajbHOCTH; pa3pabarbiBaTh 3D-Monmenu ¢
MIOMOIIBI0 COBPEMEHHBIX MPOTrpaMM TPEXMEPHOM KOMITBIOTEPHOM TpauKu U MPUMEHATH M1a0JI0HHBIE
3D-moxmenu st THHOBBIX mpoekTHBIX pemennid (TurboSquid, Free3D, CGTrader, Sketchfab);
aHAJTM3UPOBATh PHIHOK COBPEMEHHBIX IPOTPAMMHO-TEXHHUECKUX CPEJICTB, CHEIHATH3HPOBAHHBIX
mupoBeIX TIATHOPM MU OOJIAYHBIX PEIICHHH, CKBO3HBIX HU(POBBIX TEXHOJOTHH M OTPACIEBBIX
peleHuit i pa3paboTKU CUCTEM BUPTYaJIbHOW U JIOTIOJIHEHHOM peaJlbHOCTH.

OO0yuawommiicss BJageeT: HaBblKaMH pabOTBl € MPOrpaMMHBIM OOECIeYeHHEM [0 CO3/aHUI0
cooctBennbix 3D-mopeneii (Blender, Autodesk 3ds Max); HaBbIKaMU MPUMEHEHHUS IMIAO0JIOHOB s
TUNOBBIX NMpoeKTHBIX pemeHuid (TurboSquid, Free3D, CGTrader, Sketchfab)meronamu u cpeacrsamu
aHanmu3a M[HU(POBBIX MPOAYKTOB, YCIYT, MPOTPAMMHO-TEXHHYECKHX CPEICTB B COOTBETCTBHH C
NOTPEOHOCTSIMU OpPraHU3alINN.

3AJJAHUA 3AKPBITOI'O TUITA

Bonpoc 1. Yto Takoe AR?

A) UckycCTBEHHBINH UHTEIIEKT
B) lononHenHas peaqbHOCTh

C) ABTomMaTu3upOBaHHBIN poOOT
D) Ananutudeckoe pereHue
Otset: B

Bomnpoc 2. B kakom roxy 6su1 co3aas nepsblid VR mmem?
A) 1968

B) 1980

C) 1995

D) 2010

OTtser: A

Bonpoc 3. Kakast TeXHOJIOTHS TTO3BOJISICT MOJIB30BATEISIM BUICTh (DU3HUSCKUN MUD, HATIOKCHHBIH C
udpoBoit nHGoOpMaruein?

A) VR

B) AR

C) MR

D) XR

OtBet: B

Bonpoc 4. Kakue cdepsr e ucnionb3yior AR/VR texnonorun?



A) O6pa3zoBanue

B) Menuuuna

C) CtpoutensCcTBO

D) Her npaBusbHOrO oTBETa
Otser: D

Bonpoc 5: Kakoe ycTpoiicTBO HEOOX0IUMO JJI UCTIOIb30BaHusI VR?
A) Tenesuzop

B) VR nutem

C) Cmaptdon

D) Ilnanmer

Otser: B

Bonpoc 6. Kakoii 1BHXKOK 4acTo uCnosb3yercs 11st pazpadotku urp AR/VR?
A) Unreal Engine

B) Unity

C) CryEngine

D) Both A and B

Otser: D

Bomnpoc 7. Uto Takoe MR?

A) MonudunupoBaHHas pealbHOCTb
B) MynbpTumimkanuoHHas peajibHOCTh
C) CmemanHas peanbHOCTh

D) MakcumainbHasi peaJbHOCTh
OtBet: C

Bonpoc 8. Kakue ycTpoiicTBa ucnonb3yrores s geMoHcTpauuu AR?
A) Ouku

B) [lInemsr

C) Cmaptdonbt

D) Bce BrIiIenepeuncieHHoe

OtBet: D

Bomnpoc 9. Kakoii anemeHT He siBisieTcs yacThio VR cructembr?
A) nepuunanbHblil TPEKUHT

B) [1o3unimoHHbI TPEKUHT

C) TpekuHr Tena yesnoBeka

D) Ckanep oTne4aTkoB najiblieB

Otset: D

Bonpoc 10. Kakue TeXHOIOIMM UCIIOJIB3YIOTCA Ul [Tepeladl TAKTUIIBHBIX OLyleHui B VR?
A) XanTtuueckue ycTpoicTBa

B) Ayauo yctpoiictBa

C) BuzyanbHbie 3 heKTbl

OtBet: A

3AJJAHUA OTKPLITOI'O TUITA

Bonpoc 1. Kakue npeumyiectBa npeJocTaBisieT UCNOIb30oBaHHEe VR-cUMyISITOPOB B MEIUIIMHCKOM
obOpazoBaHuH?
OTBer: VYiyuiieHue NOHUMAHUS CIIOKHBIX IIPOLIETYD

Bonpoc 2. Kak VR nomoraer B peabunuranuy naiyeHToB?



OtBer: [loBbimaeT (U3NYECKYI0 aKTUBHOCTb, CO3JA€T PEAIUCTUYHbIE  CIEHApUU IS
BOCCTAHOBJICHWSI, yMEHbBIIIAET HEOOXOAMMOCTh B MEIMKAMEHTaX

Bonpoc 3. Kakue HeqocTaTKy CYIMIECTBYIOT Y JUCTAHIIMOHHOTO 00pa30BaHUS, KOTOPHIE MOTYT OBITH
yCTpaHeHbI ¢ moMoIpio VR?

OTtBer: OTCyTCTBHE JMYHOTO B3aUMOJCHCTBUS, HEJOCTATOK MPAKTUYECKUX 3aHATUM, CIOKHOCTU C
OIICHKOH 3HaHUHU

Bomnpoc 4. Kak AR ncnonb3yercs B MPOMBIIIJIEHHOCTH ISl YJIYUIIEHUS MPOIECCOB MPOESKTUPOBAHUS
Y IPOTOTUIIUPOBAHUSA?

OtBeT: BuU3yalu3alMs NPOEKTOB B PEATbHOM BPEMEHM, YMEHBIIECHHE pPAacXOJ0B Ha MaTepHallbl,
YCKOpEHHE Tpoliecca pa3padoTKu

Bonpoc 5. Kakue u3MeHeHHs B CO3JaHMHM KOHTEHTA BBI3BaHBI MaccOBBIM BHeapeHuemM AR/VR
TEXHOIOTHI?
OrtBert: Ilepexon k Oosiee MHTEPAKTUBHBIM (hopMaTaM

Bonpoc 6. Kakue 0coOO€HHOCTH BOCIPUATHS BUPTYaJIbHOU Cpebl MOTYT BIUSATH Ha MOJIb30BaTENsA?
OTtBer: YpoBeHb peanusma, IPUCYTCTBUE HHTEPAKTUBHBIX 3JIEMEHTOB, BPEMsI OTKJIMKA CUCTEMBI

Bonpoc 7. Kakue HOBBIE (DOpMATHI HCKYyCCTBA BO3HUKIIM OJarojaps ucrnoib3oBanuio AR/VR?
OTBeT: BHUPTYyaJbHBIC T'aJiepey, UHTEPAKTUBHBIC HHCTALISINHY, IU(POBas KUBOIHUCH

Bonpoc 8. Kakue npoGieMbl MOTyT BO3HUKHYTh Ipu ObIcTpoM BHeApeHun AR/VR texnonoruii B
MacCOBO€ UCIOJIb30BaHUE?

OTBeT: HEJNOCTAaTOK KBaJIM(PUIMPOBAHHBIX CIEIMAIMCTOB, BBICOKHE 3aTpaThl Ha 000pyAOBaHHE,
poOJIEMBI COBMECTUMOCTH C CYIIECTBYIOIIMMHU CHCTEMaMH

Bomnpoc 9. Kakue O6msnec-moaenu Hambosnee 3¢GGHEKTUBHBI I KOMIAHUN, padoTammmx B cdepe
AR/VR?
OrtBer: [Iponaxka 000pyHOBaHUs, MPEIOCTABICHUE MTOANMCKY Ha KOHTEHT, pa3padoTkKa Ha 3aKa3

Bomnpoc 10. Kakne mMeTonbl HCIOAB3YIOTCS ISl U3yYEHHs BO3IEUCTBUS BUPTYaIbHON PEANIBHOCTH Ha
CO3HAHUE YeJIoBeKa?
OrtBet: HeiipoBusyanu3zamus, ICUXOJOTUYECKUE TECThI, ONOMETPUUECKHE U3MEPEHUS

Bonpoc 11. Kakue npenmMy1iecTBa mperocTaBiseT ucnoiab3oBanue AR B auarnoctrke 3a0oneBanuii?
OtBer: VYnyullleHHEe TOYHOCTU JUATHOCTHKH, COKpAILlCHHE BPEMEHU Ha OOCIIeZIOBaHHE, MMOBBIIICHUE
JOCTYITHOCTH METUIIMHCKUX YCITyT

Bonpoc 12. Kak VR MoxeT TpanchopmupoBaTh KOpIopaTUBHOE 00ydeHHEe?
OrtBert: [loBbIlIEHNE BOBIEUEHHOCTH COTPYIHUKOB, YIIyUILIEHUE 3alIOMUHAHNS MaTepUalla, CHI)KEHHE
3aTpaT Ha 00y4eHue

Bomnpoc 13. Kakue HI0OAHCHI CO3/1aHMsI UTPOBBIX MEXaHUK BaXXHBI 11 (POPMHUPOBAHUSI y TIOJIH30BATENS
BOBJIeYeHHOCTH B VR?

OtBer: PeamuctuyHocTh rpaduKe, WHTYUTHBHO TIOHSATHOE YIPaBIEHHUE, 3MOIIMOHAIHLHOE
BO3JCHCTBUE

Bonpoc 14. Kakue TEXHOIOIMH UCIIOJIB3YIOTCA JUI IIepeladl TaKTUIIBHBIX OlyleHuil B VR?
OtBet: XanTudeckue ycTpoiicTBa, BUOpallMOHHBIE MOTOPBI, JIEKTPOMYCKYJIbHAs CTUMYJISLIUS

Bonpoc 15. Kakue npo6semsl nomoratot pemiatb AR/VR-TexHonoruu B npoMbIIIIeHHOCTH ?



OtBer: OnTumuzanus OPOU3BOJCTBEHHBIX IPOILIECCOB, OOy4YeHHE TIEpCOHaa, YMEHbIICHHE
MIPOU3BOJICTBEHHBIX OITHOOK

Komnerennusi I1K-3 Crioco6en pa3zpabatsiBaTh HHPOPMAIIMOHHBIE CUCTEMBI.

OOyuaomuiicss 3HaeT: TNPUHLUIBI W HHCTPYMEHTapuu pa3padoTku cucreM VR/AR, a Ttakxke
o0opyoBaHue ISl peanu3alliy, 3Talbl U TEXHOIOTHH co3anus cucteM VR/AR, ee KOMIIOHEHTHI.
Ooyuarwmmiicss ymeet: pazpadatsiBath npoaykTel VR/AR nHa C#.

OO0yuarmmuiicst BjaaeeT: HaBbIKaMu pa3pabotku cucteM VR/AR ¢ momorisio C#.

3AJJAHUA 3AKPBITOI'O TUITA

Bomnpoc 1. Yto takoe Asset Store B Unity?

A) MarasuH a1 HOKyIKH KOMITBIOTEPOB

B) Ilnatdopma it myOGnukanuu urp

C) MarasuH pecypcoB U HHCTPYMEHTOB AJIsl pa3paboTKH
D) CepBuc 06;1auHOTO XpaHESHHS

Otser: C

Bomnpoc 2. Kakoii anemenT B Unity oTBe4aeT 3a opraHu3aiuio 00bEKTOB B CIICHE?
A) Project Settings

B) Hierarchy

C) Asset Store

D) Inspector

OtBet: B

Bonpoc 3. Kakoiif KOMIIOHEHT UCTIONB3YETCS IS CO3/IaHusT (PU3HUYECKOTO B3aUMOJICHCTBUS OOBEKTOB B
Unity?

A) Collider

B) RigidBody

C) Mesh Renderer

D) Transform

OTtBet: A

Bonpoc 4. Kakoif HHCTpyMEHT NO3BOJISIET CO3/1aBaTh aHUMAIIMU U3 cripaiitoB B Unity?
A) Sprite Renderer

B) Animation Controller

C) Animator

D) Sprite Animation

OtsBer: D

Bomnpoc 5. Kakoii sanement Ul B Unity mo3BoJisieT co31aBaTh aIaliTHBHYIO BEPCTKY?
A) Canvas

B) RectTransform

C) Text Mesh

D) Image

Otger: B

Bonpoc 6. Kakoii Tun ncrounuka csera B Unity He cymiecTByeT?
A) Point Light

B) Directional Light

C) Ambient Light

D) Spot Light



OtBer: C

Bonpoc 7. Kakas ¢pynaknus B Unity ucronbs3yercs 1isi BOCIpOU3BeACHUS (HOHOBOW MY3BIKH?
A) PlaySound()

B) AudioSource.Play()

C) AudioListener.Play()

D) MusicPlayer.Play()

Otser: B

Bomnpoc 8. Uto takoe NavMeshAgent B Unity?

A) MHCTpYMEHT 1151 CO37]aHus TTOJIB30BATEIHCKUX HHTEP(EHCOB
B) KomnioneHT Ji71s1 HaBUTAIIMU TIEPCOHAXKEN

C) Cuctema a1 peHACPUHTA TEKCTYP

D) Monynb anst 06paboTku pU3HKU

Otser: B

Bonpoc 9. Kakoit uacTpymeHT B Unity HCTIONB3yeTCs 711 ONTHMHU3AIUHA TPOU3BOUTETHHOCTH UTPHI?
A) Asset Optimizer

B) Game Booster

C) Profiler

D) Performance Monitor

Otser: C

Bonpoc 10. Kakoii metozn ucnonb3yercs B Unity /Ui co31aHus 3a/IepKeK B BHIIIOJIHEHUHU KoJia 0e3
OJIOKMPOBKH OCHOBHOT'O IIOTOKA?

A) Invoke()

B) Delay()

C) WaitForSeconds()

D) Coroutine

Otset: D

3AJJAHUA OTKPLITOI'O TUITA

Bonpoc 1. Kakue Tunsl MeTok noanaepxusaet Vuforia 11st MO3UIIMOHUPOBAHUS 00BEKTOB?
Otget: Vuforia nognepxxkuBaet Image Targets, VuMarks, Multi-Targets, Cylinder Targets, TekcToBBIE
metkH, Object Targets u Extended Tracking.

Bonpoc 2. Kakre ocHOBHBIE 3Tarnbl BKIIOUaeT pazpadorka AR-npunoxxenus B Unity?
Oter: Oranbl BKJIIOYAIOT BBIOOP Cpelbl pa3padOTKH, BbIOOP HHCTPYMEHTAIBHBIX CPEACTB,
pa3paboTKy nu3aiiHa, KOAUPOBAaHUE, TECTUPOBAHUE U OTIA/KY.

Bonpoc 3. Kakum o6pazom ARKit u ARCore obecrieunBaroT MoMCK U pacro3HaBaHUe MOBEPXHOCTEH?
OtBet: ARKit 1 ARCore ucnonb3yroT KaMepy yCTPOMCTBA ISl aHAJIM3a OKPYIKAIOIIETo MPOCTPAHCTBA
U ONpEICNICHUS TOpPU30HTAJIBHBIX, BEPTUKAIbHBIX M HAKJIOHHBIX IIOBEPXHOCTEH C IOMOUIBIO
KOMIBIOTEPHOI'O 3pEHUS U MAIIUHHOTO 00YyUYEeHHUS.

Bomnpoc 4. Yem otninuaercs AR or VR u MR?

OtBer: AR (nmomonHeHHass peayibHOCTh) A00aBISET BUPTyalbHbIE OOBEKTHI B peanbHbli mMup, VR
(BuUpTyasibHas peanbHOCTh) MOJHOCTHIO MOTPY’KaeT IMOJIb30BATEIsl B BUPTYaJbHOE MPOCTPAHCTBO, a
MR (cmemiaHHash pealibHOCTh) COYETAeT DSIEMEHThl OO0OUX, TO3BOJISAS B3aUMOJACHCTBOBATH C
peaNbHBIMU U BUPTYaJIbHBIMU OObEKTAMHU.

Bonpoc 5. Kakue pynkuuu npenocrasiser ARCore a5 TpekMHra 1 pacrio3HaBaHUs JIUI?



OtBet: ARCore noajiep>KuBaeT pacrno3HaBaHUE JIMIL C TOMOIIBI0O KaMEPhl YCTPOUCTBA, YTO MO3BOJISIET
IMMPUITOKCHUAM aHAJIM3UPOBATH BBIPAKCHU JIMIIA 1 OPUCHTALIUTO T'OJIOBBI.

Bonpoc 6. Kakue MHCTpYMEHTBI HCIIOJIB3YIOTCA JUIsl UMITOpTa ¥ HacTpolku 3D moneneit n3 3Ds Max B
Unity?

OtBer: Mojnenu u3 3Ds Max MoxHo skcmoptupoBaTh B (opmare FBX umu OBJ u 3arem
umnoptuposaTh B Unity, rie ©X MOKHO HACTPOUTh, JOOABUTH TEKCTYPbl U aHUMALIUH.

Bonpoc 7. Kakue MeToapl OTIaKu IPUMEHSIOTCS TpH 3amycke AR-npunoxxennii B Unity?

OtBer: [Ina otnanku AR-mpunoxkenuit B Unity HCHONB3YIOTCS JIOTUPOBAaHHE, TOYKH OCTAHOBA,
IPOCMOTP COCTOSIHMS OOBEKTOB B PEAJbHOM BPEMEHH, a TaKKe TECTHMPOBAHUE HAa Pa3IUYHBIX
YCTPONCTBAX.

Bonpoc 8. Kakne koMmanuu siBISIIOTCS BeAyIIUMH pa3zpadoTunkamu B oosact AR u VR?
OtBet: Benymue komnanuu BmrovaroT Oculus VR, Sony, HTC, Google u Microsoft.

Bonpoc 9. Kakue matgopMbl HCTIONB3YIOTCS U1 pa3paboTku AR-npunoxenmii?
OtBer: Jlna paszpaborku AR-mpunoxkenuii yacto ucnonsidytorcss Unity, Unreal Engine, Vuforia,
ARKit u ARCore.

Bomnpoc 10. Kak Vuforia o6ecnieunBaeT B3auMoIeHCTBUE C MapKepamu?

OtBer: Vuforia wucnome3yeT Kamepy yCTpOWCTBa [UIsi CKaHUPOBAHUS U PAaclO3HABaHUS
MpeIONPEACIICHHBIX MapKepoB, Takux kak Image Targets mnmm VuMarks, u mo3Bossier pa3memniaTth
BUPTYAJIbHBIC O6’beKTLI B pCAJIbHOM MHUPC B COOTBCTCTBHUHU C UX IOJIOKCHHUCM.

Bonpoc 11. Kakue Tumbl aHuManuii MokHo peanu3oBarh B Unity i yJaydlEHUS BH3YyaJbHBIX
s¢dextoB AR-nmpunoxenus?

OtBer: B Unity MoxHO peanu3oBaTh KioueByro aHumanuio (keyframe animation), ckeneTHyo
annManuio (skeletal animation), aHuMaIuio crpaidToB (sprite animation) ¥ MPOIEAYPHYIO aHUMAITHIO
(procedural animation) ans co3aHus pa3sHOOOPA3HBIX BU3YaTbHBIX 3()(eKkToB B AR-IpUI0KEHUSAX.

Bonpoc 12. Kakue maru HEoOXOJMMO BBIIOJIHUTH JUIS 3aMyCKa MPUIIOKEHHUS C MCIOJIb30BaHHEM
ARKit umu ARCore?

OrtBet: Jlns 3anmycka npunoxxenust Ha ARKit unu ARCore nHeob6xonumo: 1) YcTaHOBUTH U HACTPOUTH
cpeny pazpabotkm (mampumep, Unity ¢ ARKit/ARCore SDK), 2) Cosmate AR cmeny c
UCIIOJIb30BaHUEM CIeUM(UIECKUX KOMIIOHEHTOB M TpekepoB, 3) IIporecTupoBaTh NMpUIIOKEHHE Ha
COBMECTUMOM YycTpoiicTBe, 4) OTnaauTh U ONTUMU3HPOBATH MpHIIOKeHHEe, 5) CKOMIWINpPOBaTh U
pa3BepHYTH IPUIIOKEHUE Ha 1IEJIEBOM YCTPOMCTBE.

Bonpoc 13. Kakue npeumyiiectBa npeaoctanisieT ucnonb3oBanue Google Blocks mist cozmanus 3D
KOHTeHTa B AR-npmnoxenusx?

OtBet: Google Blocks mo3Bossier monp3oBaTeNnsM JIETKO U MHTYMTUBHO co3fgaBaTh 3D Moxaenu B
BUPTYaJIbHON pPEANbHOCTH, YTO YCKOPSET MPOLIECC MOAEIUPOBAHUS U JENAeT ero 0ojiee JOCTYHMHBIM
JUTSL HECTICITUAIIMCTOB, a TAK)Ke 00ECTIIeUnBaeT BHICOKYIO COBMECTUMOCTh ¢ AR-mnatdopmamu.

Bonpoc 14. Kakue MeTo/1bl HCHIONB3YIOTCA U ONTUMU3ALUHI TIPOU3BOJUTEIBHOCTH AR-nipunoxeHuit
B Unity?

OrtBer: [lng onTuMu3anuu npou3BoauTeabHOCTH AR-npuiioskenuit B Unity HCHOIB3YIOTCS METOJIBI,
TaKHe KaK YMEHbBIIICHHE KoJInyecTBa MouroHoB B 3D moxensx (poly count reduction), ucrospzoBanue
LOD (Level of Detail) cuctem, onTuMmu3anusi TEKCTyp M MaTepuUajioB, a TaKkKe IPaBHIBHOE
yTpaBJICHUE OCBEIIEHUEM U TCHSIMHU.



Bompoc 15. Kakue BBI30BbI MOTYyT BO3HUKHYTh IIPM HHTETPALIMM PACIOJIOKEHUS WIpoKa B
npoctpancTBe ¢ ucnoib3zoBanueM ARKit u ARCore?

OtBet: OCHOBHBIEC BBI30BBI BKIIIOUAIOT 00ECIEUeHNE TOYHOCTU M CTAaOMIIBHOCTH MO3UIIMOHUPOBAHMUS,
yIpaBJIeHUEe U3MEHEHUSIMHU OCBEIIEHHOCTH B PeaIbHOM MHpe, 00paboTKa npepbIBaHUN U U3MEHEHUH B
OKPY’KalIllel cpene, a TaKkKe ONTHUMH3alWs NMPOU3BOIUTEIBHOCTH JJIs MOJAJEpKaHUS IUIaBHOM M
peanuctuuHoi AR-B3anmoielicTBys.
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