(penepasibHOE rocyapcTBeHHOE OI01KEeTHOE 00pa30BaTe/IbHOE YUpeKIeHHe
BbICIIEro o0pa3oBanus «MopaOBCKHI rOCY1apCTBEHHBIN NeJarorn4ecKuii
yHuBepcuter uMeHu MLE. EBceBbeBa»

bu3uKo-MaTeMaTH4YeCKui (haKkyIbTET

Kadenpa nndpopmaTuku v BHIYUCIUTETHHON TEXHUKU
PABOYAS ITPOI'PAMMA JUCHUIITIMHBI (MO1Y JIS)

HanmenoBanve nUCIUIIMHBI (MOays1): TeXHOIOTUU JOTIOJHEHHOW U BUPTYaJIbHOM
peanbHOCTH
VYposensb OIIOII: bakanaBpuar

Hanpasnenue noarorosku: 44.03.05 [lenarornyeckoe oopazoBanue (C AByMsI
MPOQUISIMU HOATOTOBKH )

[Ipodunb nogrorosku: Maremaruka. Mapopmarnka

®opwma oOyuenus: Ounas

PazpaboTunku:
bazapkun A. @., KaHJ. TEXH. HAYK, JOLIEHT
Cadonos B. U., kann. ¢puz.-mart. HayK, JOLEHT

[TporpamMma paccMoTpeHa U yTBEpiKeHa Ha 3aceqanuu kadeapsl, mpotokos Ne 10 ot
19.05.2016 rona

3aB. kadeapoii W ‘["j‘;'?/fd _ Bosnecenckas H. B.

ITporpaMma ¢ OOHOBIIEHUSIMU PACCMOTPEHA M YTBEPKJEHA HA 3acelaHuu Kaeapsl,
rpotokout Ne 12 ot 20.06.2019 rona

3as. Kadenpoii C’W ‘E;?Zﬁ _ Bosnecenckas H. B.

[Iporpamma ¢ OOHOBJIEHUSIMU PACCMOTpPEHA U YTBEP KJEHA Ha 3aceJaHuu Kadenpsl,
rpotokos Ne 1 ot 31.08.2020 rona

3aB. xadenpoit g‘@;\/ 3yopmiun A. A.
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1. Heab u 3aga4u M3y4eHUs IMCUUILTHHBI

[lenp wW3ydYeHUS MOUCUMUIUIMHBI - W3YYEHHUE TEXHOJIOTUM JIOMOJIHEHHOM W BUPTYAJIbHOMN
pPEATbHOCTH ¥ CPEICTB WX peanu3anud ¥ (GOPMUPOBAHHE TOTOBHOCTH K peaH3aliu
0o0pa3oBaTeNbHBIX MPOTPpaMM 110 YYE€OHBIM TIpeAMETaM B COOTBETCTBUHM C TPEOOBAHHUAMU
0o0pa3oBaTeNbHBIX  CTAHAAPTOB  JIJIS dbopMupoBaHus Yy OOYYarOIIUXCS  JTHYHOCTHBIX,
METaNpeIMETHBIX M MPEIMETHBIX pe3yJabTaToB OOydeHHs M oOecledeHHs] KadecTBa Yy4eOHO-
BOCIIUTATEIHHOTO MPOIIECca CPEACTBAMU MPEOIaBAEMbIX yUYEOHBIX MPEAMETOB.

3ajaun JUCHUIIIIUHBIL:

- U3YYEHHE TEXHOJOTUI JONOJHEHHON peAIbHOCTH;

- U3y4YEHHE BUPTYAIbHOU PEaIbHOCTH;

- W3y4YyeHUE TEXHOJIOTUW pa3pabOTKU NPUIOKEHUH C DIIEMEHTAMHU JIOMOJHEHHOW W
BUPTYaJIbHOW PEalbHOCTH;

- TIOJTOTOBKA CTYJIEHTOB K peaau3aliud 0Opa3oBaTENIBHBIX MPOTPaMM MO AWCIHMILTUHAM
npenMeTHo obnmacth «Marematuka U MH(OPMAaTHKa» B COOTBETCTBHH C TpeOOBaHUSIMHU
00pa3zoBaTeNbHBIX CTAH/IAPTOB;

- IOATOTOBKAa CTYAEHTOB K HCIOJIb30BAHHIO BO3MOXKHOCTEH 00pa3oBaTeNbHON cpenbl s
JTOCTHKEHHSI JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX PE3YJIbTATOB O0yUEHHUS M 00eCIIeueHus
KauecTBa  y4eOHO-BOCIHMTATEIBHOTO TMpoIlecca CPEeICTBaMU  MPENOoJaBacMbIX  JUCIMILTUH
npeaMeTHoi obactu «MaremaTnka U H”HPOPMATHKay.

2. Mecto nucuumiunsl B ctpykrype OIIOIT BO

Hucuunnuna b1.B.JIB.09.04 «TexHonmoruu AONOJHEHHOW W BUPTYAJIbHOH pealbHOCTH»
OTHOCHTCSI K BApUaTUBHOM YacTH y4eOHOrO IjIaHa.

Jucuumimza usyyaercs Ha 4 Kypce, B 7 ceMecTpe.

Jlnist u3y4deHus: AUCHUIUTUHBL Tpedyercs: J[inst ocBOSHMS MUCHUIUIMHBI HEOOXOIUMBI 3HAHHSA,
IIOJIyYEHHBIE B PE3YJIbTATE OCBOCHMSI Kypca POrpaMMHUPOBaHUS.

N3yuennro paucuuiuimebl  «TeXHOIOrMM JONOJHEHHOM W BUPTY&JIbHOW PEaJIbHOCTH
IPEIIECTBYET OCBOCHUE TUCIUILINH (IIPAKTUK):

[IpakTukym 1o nHGOPMAITMOHHBIM TEXHOJIOTHUSIM.

OcBoeHne TUCHUIUINHBI « T€XHOIOrMH JOTOIHEHHON M BUPTYAJIbHOM pEalbHOCTH» SIBIIAETCS
HEO0OXOMMOM OCHOBOM IS MOCJEAYIONIET0 U3yUYEeHUs TUCIUIUTAH (TIPAKTHUK):

KomnbrotepHas rpaduxa.

Ob6nacte TpohecCHOHATBPHON JEeATENbHOCTH, Ha KOTOPYI0 OpUEHTHPYET JAMCLUMILIINHA
«TexHONOTUN JAONOJHEHHOW M BUPTYalIbHON peaIbHOCTH», BKJIHOYAeT: 00pa3oBaHUE, COLUAIBHYIO
chepy, KyIbTypY.

OcBoeHMe TUCHMITIMHBI TOTOBUT K paboTe cO CIEAYIOIUMHU 00beKTaMu MpoQecCHOoHaTbHOM
NEeATEIbHOCTH:

- 00y4eHue;

- BOCIIUTaHUE;

- pa3BUTHE;

- IPOCBELIEHUE;

- 00pa3oBaTelIbHbIE CUCTEMBI.

B mpouecce u3ydeHus IUCHMIUIMHBI CTYJIEHT TOTOBHUTCA K BHAaM MpodeccHoHalbHOU
JESATeNbHOCTH U pelIeHHI0 MpodeccuoHanbHbIX 3a1a4, npeaycMorpeHHbx @T'OC BO u yuebHbIM
IJTAHOM.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHUS THCHHUIINHBI

[Ipouecc u3yueHus: NUCUUIUIMHBI HAMpaBjieH Ha (GOPMUPOBAHHWE KOMIETEHUUN U TPYAOBBIX
¢byakmuii  (nmpodeccuoHanbHblii crangapt llemaror (memarormueckas IesTENbHOCTH B cdepe
JOIIKOJBHOTO, HAYaJbHOTO OOIIEero, OCHOBHOTO OOINEro, CpeaHero oO0IIero ooOpa3oBaHMs)
(BocmiuTaTENb, YUYUTENb), YTBEPXKIEH NpHUKazoM MUHHCTEpCTBA TpyAa M COIMAIBLHON 3aIlUTHI
Ne544w ot 18.10.2013).

BrimyckHUK J0DKeH 0071a1aTh cleayomuMu npodeccuonanbabivu komnereniusmu (I1K) B

MoarotosneHo B cucteme 1C:YHusepcutet (000003503)



COOTBCTCTBUHU C BUAAMU ACATCIBbHOCTH:

I1K-1. roTOBHOCTBIO peaIn30BbIBATh 00pPa3oBaTeJIbHbIE IPOrPaMMBbI N0 Y4eOHBIM NpeaMeTamM
B COOTBETCTBHH ¢ TPeOOBAHMAMHU 00pa30BaTEIbHBIX CTAHIAPTOB

neagarornyeckaf 1eATeJIbHOCTb

[1K-1 roToBHOCTBIO
[pean30BBIBATH 00pa30BaTEIbHBIC
[IPOrpaMMBbI 110 Y4eOHBIM
[peIMeTaM B COOTBETCTBHH C
TpeOOBaHUSIMHU 00pa30BaATEIIbHBIX
CTaH/IapTOB

3HATH:

WHCTPYMEHTAJIBHBIE CPEICTBA CO3JaHUs IPWIOKECHUH C
DJIIEMEHTaMU JOIOJIHEHHOW U BUPTYaJIbHOM PEaIbHOCTH;

- [IOHATHE BUPTYAIbHOU PEabHOCTH;

- BO3MOYKHOCTH WHCTPYMEHTAJbHBIX CPEACTB pa3paboTku VR-
[IPUIIOKEHUN;

- OCOOCHHOCTHM peanu3aluu 00pa3oBaTeIbHBIX MPOrpaMM IO

MUCHUIIMHAM ~ TpeAMEeTHOM  obimactu  «MaremaTuka U
nH(bOpMaTHKa B COOTBETCTBUU c TpeOOBaHUSIMU
00pa30BaTEeNbHBIX CTAaHAAPTOB.

YMETh:

- HacTpauBaTh pabouyro cpeny BO3MOKHOCTH|

MHCTPYMEHTAJBHBIX CPEIACTB pa3paboTku VR-npunoxeHwuii;

- co3aaBaTh VR-TIpuiioKeHus: ¢ UCIOJIb30BAHUEM BO3MOKHOCTEH]
MHCTPYMEHTAJIBHBIX CPEJCTB pa3paboTKH;

BIIA/IETh:

- METOJaMHU CO3/IaHUs, PENAKTUPOBAHMUS U onTUMU3anuu VR-

[IPUIIOKEHUM.

NnpeIMeToB

[1K-4. cnocoOHOCTHI0 HCIOJIB30BATH BO3MOKHOCTH 00Pa30BaTeIbHOM Cpe/bl AJsl J0CTHKEHU S
JINYHOCTHBIX, MeTanpeIMeTHBIX U NMPeIMeTHBIX pPe3yJIbTATOB 00yUeHHsl 1 o0ecnieyeHust
KAa4YeCcTBA y4eOHO-BOCIUTATEJBLHOI0 MPolecca CPpeACTBAMHU NMPeNnogaBaeMbIX Y4eOHbIX

negarornyeckas 1eaTeJIbHOCTb

[1K-4 cnocoOHOCTBIO
MCII0JIb30BaTh BO3MOKHOCTH
00pa3zoBaTeNbHON Cpebl IS
TOCTIKEHUS TIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX
[Pe3yIbTATOB OOYUECHHS 1
oOecrieyeHns: KauecTBa y4eOHO-
BOCIIMTATEIHLHOTO Mpoliecca
CpeACTBaMU MPENoAaBaeMbIX
y4eOHBIX IPEIMETOB

3HATH:

- BO3MOXXHOCTU IIpUMeHeHus1 VR-npunokenuii B 00pa3oBaHuy;

- BO3MOKHOCTH armnapatHoro odecneyeHus VR-npuiaoxeHui;

- 0COOEHHOCTH HCII0JIb30BAHUS BO3MOXHOCTEN 00pa3oBaTeIbHOM
Cpelpl Ul AOCTH)KEHMsI JIMYHOCTHBIX, METANpPEAMETHBIX H
[pEeIMETHBIX PE3yNbTaTOB OOy4YeHHs U OOecreueHus: KadecTBa|
y4eOHO-BOCIIUTATEILHOTO nporecca CpeICcTBaMu
[pernoaBacMbIX JTUCIUIUINH peIMeTHON obnacty|
«MatemaTtuka 1 HH(pOpMaTHKaY.

YMETB!

- NPUMEHSATh BO3MOYKHOCTH ammapaTHoro obecnedeHus: VR-
MPUIOKEHNUH B 00pa30BaHUM;

- IpUMEHATh VR-nipuiioxkenus B 00pa3oBaHuUM;

BIIa/IETh:

- NPUMEHEHHEM BO3MOXXHOCTEH BUPTYaJbHOW M JONOJHEHHOU

[peaJIbHOCTH B 00pa30BaHUU.

4. O0beM AUCHMILIMHBI M BUIbI Y4eOHOH padoThl

Bcero | Cenbmoii
B yuebHOI paboThHI 4acoB ceMecTp
KonTakTHas padora (Bcero) 36 36
JlaGoparopHble 18 18
Jlexum 18 18
CamocTosiTeJibHas pa6oTa (Bcero) 36 36
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Buabl npoMeKyTOYHOM aTTeCTAlMHU

3auer +
O01as TPYA0€eMKOCTh Yachl 72 72
O011as1 TPYT0EMKOCTh 3a4eTHbIE eTHHUIIbI 2 2

5. Coaepkanue TUCHUILINHBI

5.1. Conep:xxanue MoayJieil TMCUUNIMHBI

Mopnyasb 1. TexHoJI0THM JONIOJTHEHHOI peaJbHOCTH:

OCHOBBI TEXHOJIOTHI BUPTYaJIbHON M JOMOJHEHHON peasibHOCTU. [IpuMeHeHue TeXHOIOTuid
BUPTYQJIBHOW M PACUIMPEHHOW pEaJbHOCTH. Y CTPOMCTBA BU3YaIU3alMM U B3aUMOJCHCTBHS IS
umMmepcuBHbIX cpel. Kiaccudukauus ycTpoilcTB Bu3yanu3anuMM M B3aUMOJEMCTBUSA T
MMMEPCHUBHBIX CpeAl. Y CTPOICTBA BU3yalIM3alluy BUPTYaIbHBIX OOBEKTOB. Y CTpOICTBa

B3aUMOJICHCTBHS C BUPTYaJIbHBIMH OOBEKTaMH B HIMMEPCUBHBIX Cpelax.

MopayJsb 2. TexH0JI0THM BUPTYaJIbHON PeajlbHOCTH:

OcnoBbl  pabdoter ¢ SDK Unity 3D. IIporpammuoe ob6ecneuenue VR. Pa3zpaboTka
BBICOKO3()(DEKTUBHBIX MPUIIOKEHUH BUPTYaJIbHOW W PACIIMPEHHOW peanbHOCTH. llmaTdopmsl mis
paspabotku npmwioxenuit AR. [Ipumenenne VR B 0O6pazoBanum.

5.2. Conep:xxanue qucuumiannpi: Jlekuuu (18 4.)

Moay.s 1. TexHO10ruM 10MOJTHEHHOH peaJbHOCTH (8 4.)

Tema 1. OCHOBBI TEXHOJIOTUI BUPTYaJIbHOM U JJONIOJIHEHHOM peaibHOCTH (2 4.)

1. ba30oBbIe MOHATHUSA U ONIPENEICHNS TEXHOJIOTUI BUPTYaJIbHOW U PaCIIMPEHHON pPeaIbHOCTH.

2. OyHKIMOHAIBHBIE BO3MOXHOCTU COBPEMEHHBIX NPUJIOKEHUN U Cpell C UMMEPCHUBHBIM
KOHTEHTOM.

Tewma 2. [IpumeHeHNEe TEXHOIOTUI BUPTYaJIbHON U paclIupeHHOMN pealbHOCTH (2 4.)

1. Cdepbl npumMeHeHUS M HCHOJIb30BaHMUSA TEXHOJOTHH BHUPTYaJIbHOM W paclIMpeHHOH
peanbHOCTH.

2. CocraBisioniye IMMEPCUBHOIO KOHTEHTA.

3. Unea um cueHapuil Ans NPUIOKEHUH pa3HOrO YPOBHS MOTPYXKEHUS B BUPTYalIbHOE
IIPOCTPAHCTBO.

Tema 3. VcrpoiicTBa Bu3yanu3alMd W B3aUMOJEHCTBUS I HMMMEPCHUBHBIX CpE.
Knaccudukanuss ycTpoWcTB BU3yanM3allMM W B3aUMOACWUCTBUS JUISI HMMEpPCHUBHBIX Cpel.
YcTpoiicTBa BU3yalu3aluy BUPTYaIbHBIX 00BEKTOB (2 4.)

1. VR-mnemsl.

2. O4YKH JIOTIOTHEHHOW PEaTbHOCTH.

3. ITaHenu 1 MOHUTOPHI ISl OTOOPAKEHUS BUPTYAIbHBIX OOBEKTOB.

Tema 4. YcrpoiicTBa B3aUMOAECUCTBUS ¢ BUPTYaIbHBIMU OOBEKTaMU B MMMEPCUBHBIX CpeJax
(24.)

1. CucreMbl TpeKUHIa rojIOBbl, TJ1a3, IBUKEHUH Tena

2. [lepuatku, 3D KOHTpOIIEPHI, yCTPOHCTBA C OOPAaTHOM CBS3BIO, MIAT(HOPMBI, JATUYUKH.

Moay.ab 2. TexHo10ruu BUPTYaabHOU peajbHOCcTH (10 4.)

Tema 5. OcHoBsl pa6otsl ¢ SDK Unity 3D (2 4.)

1. Coznanue VR-npunoxenus c ucnonb3oBanueM SDK Unity.

2. CeHCOpBI, MAHUITYJIATOPBI, YCTPONCTBA paclIO3HABAaHUS JKECTOB.

Tema 6. [Iporpammuoe obecnieuenue VR (2 4.)

1. TIlporpamMHoe oOecrnieyeHus  (YHKIMOHHUPOBAHUS  amllapaTHOW  COCTaBJIAIOLICH
B3aUMOJICHCTBHS ¢ 0OBbEKTaMU BUPTYaIbHOMN peabHOCTH.

2. UcnonwszoBanue Unity Web Player.

3. Bonpocel onTUMH3AIIH.

Tema 7. Pa3paboTka BbICOKOA((EKTUBHBIX NPUIOKEHUN BUPTYaIbHONM W pacIIUpeHHON
peanbHOCTH (2 4.)

1. Pazuumna mexxay AR, Virtual Reality (VR) u Mixed Reality.

2. O6opynoBaHue.
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3. Benymue xomnanun-pa3padorunku VR/ARnpoekTos.
Tewma 8. [TnaTdhopmer 11t pazpadoTku npuioxennid AR (2 4.)

1. Dtambl pa3pabOTKHU: BHIOOP Cpeabl ¢ Y4€TOM OCOOEHHOCTEH (MOOMIBHOE MPUIIOKECHHE,
MPOMBIIIICHHBIN WM KOPIIOPATUBHBIA KOHTEKCT), BEIOOP MHCTPYMEHTAIBHBIX CPENICTB, pa3paboTka
nu3aiiHa, KoaupoBaHue (0ToOpaskeHre, B3auMOIeCTBYE, OJAEPKKA), TECTUPOBAHUE.

2. Texnonorus pa3padotku AR-npunosxkenus B Unity.

Tewma 9. [Ipumenenue VR B o6pazoBanuu (2 4.)

1. BosmoxHocTt VR B 00pa3oBaHum.

2. Tpenawl npumenennss VR B 00pa3oBaHum.

5.3. Conep:xanue nucuuiuinnbi: Jlaboparopusbie (18 4.)
Mogayanb 1. TexHO10ruM 10MOJTHEHHOH peaJbHOCTH (8 4.)
Tema 1. OcHOBBI CO3aHUs TPEXMEPHBIX MOeNeH (2 4.)

1. Uutepdeiic Blender.

2. Tunsl OKOH.

3. Pabota ¢ OKHaM¥ BHJIOB.

Tewma 2. Co3nanue u pegakTupoBaHue o0BbEKTOB (2 4.)

1. PaboTa ¢ ocHOBHBIMH Mem-00beKTamMH.

2. Ucnonb3oBanue ['maBubix Monudukaropos ans Manunymsiiun Memi-O0bekTaMu.
3. Pexum pegakTupoBaHusl.

4. PesxuM ponopIMOHaIbHOTO PEAAKTHPOBAHUS BEPIIUH
Tema 3. Martepuaisl U TEKCTYpsI (2 4.)

1. OcHOBHBIE HACTPOMKHU MaTepurara.

2. Hacrpotiiku Halo.

3. OCHOBHBIE HACTPOUKHU TEKCTYPHI.

4. Ucnonb3oBaHue Jpeg B KauecTBE TEKCTYPBHI.

Tema 4. Hactpoiiku okpysxenus (2 4.)

1. Ucnonb30BaHue 1iBeTa, 3B€3/1 U TyMaHa.

2. Coznanue 3D ¢ona 0651akoB.

3. Ucnonb3oBanme n3o0pakeHus B kKauyecTe (oHa.
Mopnyas 2. TexnoJsiorun BUPpTyanbHOH peanbHocTH (10 4.)
Tema 5. OcHoBbl paboTsl ¢ Unity (2 4.)

1. Co3nanue HoBoro mpoekta Unity

2. Penpaxrop Unity

Tema 6. Co3nanue mpocToii quopamsl (2 4.)

1. lo6aBnenue kyoa.

2. Jlo6aBiIeHHE TITIOCKOCTH.

3. HobGaBnenue cgepsl.

4. lob6aBneHue mMarepuara.

Tema 7. 3menenue 0630pa cuens! (2 4.)

1. HoGaBnenue dhotorpadum.

2. cnionp30BaHuE MPOEKTOPA CETKU.

3. U3mepuTenbHble MHCTPYMEHTHI.

Tema 8. Immopt TpexMepHbIX Mojelnei u3 3D-penakropa (2 4.)
1. Peayimzanus nmmopTta u3 Blender.

2. TekcTypa pa3BepTKH.

Tema 9. Coopka u BoinosniHeHue VR-nipoekra (2 4.)

1. IIporpamMmmMHoOe obecrieueHue nHTETrpanud VR-ycTpoiicTB.
2. Hactpoiiku c60opKu.

6. IlepeuyeHb Yy4eOHO-METOAUYECKOT0 OOeCIeYeHUs /ISl CAMOCTOSTEJbHOH PadoThI
o0yy4aromuxcs Mo JMCHUIIHHE (MOY110)
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6.1 Bonnpoce! 1 3agaHust VIS CAMOCTOSITeIbHOI padoThl
Cenbmoii cemectp (72 4.)

Mopnyas 1. TexHoJiorun 10n0THeHHOH peaabHocTH (36 41.)

Bux CPC: *Beinonnenne WHIUBUIYATbHBIX 3aJaHUN

1. CoctaBuTh 0030p Urp U MPUIIOKEHUH, paspaboTanHbix Ha Unity.
2. CocTaBuUTh ONKCaHUE UCTOPHUH ycriexa pa3padoTunkoB Ha Unity.
Bun CPC: *IToarotoBka K mpoOMeKyTOYHON aTTeCTaAlUN
[ToaroroBka 1o BompocaMm K NpOMEXYTOYHOM aTTeCTallUU
Mopayas 2. TexHoJiorun BUPTyaabHOH peajabHOCTH (36 4.)

Bux CPC: *BrinonHenrne WHIUBUIYIbHBIX 33JIlaHUN

Pa3paborats npunoxkeHue o0pasoBarenbHON HanpaBieHHOCTH Ha Unity.
Bux CPC: *IloaroroBka K IpOMEXYTOUYHOH aTTECTAIlUN
IToaroroska 1o Bonpocam K IpoOMeKyTOYHOM aTTecTaluu

7. TemaTHKa KypcOBBIX padOT(IIPOEKTOB)
KypcoBble paboTh! (IIPOEKTHI) O AUCLUILIMHE HE NIPEyCMOTPEHBI.

8. OueHoYHbIE CpeICTBA /1JIsl IPOMEKYTOUHOI aTTecTAlNU
8.1. Komnerenunu u 3tansl popMupoBaHus

Kopbl komnerenuumi Otansl GOpMHUPOBAHUS
Kypc, dopma Monynu ( pa3zenbl) IUCHUIUIHBI
CEMECTP | KOHTPOJIS
[1K-1 4 xypc, 3auer Monyis 1:
TexHOIOrnu TONOJTHEHHON PEATbHOCTH.
Cenpmon
ceMecTp
[1K-4 4 xypc,  [3auer Monyib 2:
TexHonornM BUPTYanbHON PEATLHOCTH.
CenpMmoit
ceMecTp

Caenenust 00 MHBIX TUCHUIIINHAX, YIACTBYIOIINX B (POPMUPOBAHUHU JAHHBIX KOMIIETEHITUH:

Komnerenrus [1K-1 dopmupyercs B mporiecce U3ydeHus TUCHUTIINH:

3D wmopenupoBanue, Anrebpa, AJNTOPUTMHUYECKUM TIOAXOA B OOyYEeHHWHM MaTeMaTHKe,
AHaNUTUYECKUE BBIUMCIEHUS B CUCTEMaxX KOMIIBIOTEPHOM MaTeMaTUKH, AHAIUTHYECKUE METOMbI
UCCIIETOBaHMS T€OMETPUUECKUX 00BEeKTOB, BBOAHBIN Kypc MaTeMaTukH, BeKTOpHO-KOOpINHATHBIN
METO/ pEeUIeHUsI TEOMETPUUYECKUX 3a/1ay, Busyanuzanus u anumanus B 3D penakropax, Bueypounas
NesTeNbHOCTh ydamuxcs no uHpopmaruke, BocnurtatenbHas pabota B oOyuyeHUH MaTeMaTHKe,
BeruncnuTenbHbI KCIEPUMEHT B CBOOOJHBIX Cpelax MIporpaMMupoBaHusi, ['eomeTpuyeckue u
¢bu3nueckrue MPHIOKEHUS OIpeNeeHHOro HHTerpaia, [eomerpus, 3amadn ¢ mapaMeTrpamMu |
METOJIbI MX pelleHus, 3amuTa UWHGOpPMAllMu B KOMIIBIOTEPHBIX CeTsAX, VMHUTalMOHHOE
MojenupoBanue, MHTerpamus anreOpandeckoro W TEOMETPUYECKOTO METOJOB B OOYYCHHH
MaTemaTthke, HTepakTUBHbIE TEXHOJOTHMH OOy4YeHHs MaTeMmaTtuke, HTepHeT-TeXHOJIOTHH,
Nudopmannonnas 0€e3011acHOCTb B o0pa3oBaHUH, Nudpopmarnmonnsie CUCTEMBI,
HccnenoBatenbckass U MPOEKTHas JESATENLHOCTh B 00y4eHMHM MaTeMmaTuke, MccinemoBaTenbckas U
MPOEKTHAs JeATENbHOCTh Yydamuxcsi no uHpopmaruke, Vcropuyeckuil moaxoxa B 0OOydyeHUH
MatemaTtnke, KoMOMHATOpHBIE KOHCTPYKIIMU W MpousBoismme (yHKIUH, KOMIETEeHTHOCTHBIN
moaxona B oOydenun wmartematuke, KowmmbproTepHas anrebpa, KommberoTepnas rpaduka,
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KomnbrotrepHoe  mopnenupoBanue, KowmmbiotepHsie cetn, Kpunrorpadguueckue  OCHOBBI
O0e3zomacHOCTH, MareMaTudeckue  METOAbl  OOpaOOTKM  DKCIIEPUMEHTAIBHBIX  JIAaHHBIX,
MaremaTtnueckuii ananus, MaremaTHueckoe MoJenupoBanue, Meroauka oOyueHus: nHpopmaTHke,
Metonuka o0ydeHus: mMaTematuke, Meroauka OOyYeHHs YdYallluXCsli HECTaHJIAPTHBIM MeETOoJaM
pelleHnsT MaTeMaTHYeCKUX 3a1ay, Meroauka MOATOTOBKM K TOCYAapCTBEHHOM HWTOTOBOU
aTTecTallud 10 MareMaTuke, MeTonosoruss METOAUKH OO0y4YeHHs MaTeMmaThke, MeTo/bl
aKCMOMAaTHYECKOTO  TIOCTPOCHHUSI  anreOpamveckux  CcuUcteM, MeToasl  pemieHus — 3ajaay
roCyJapCTBEHHOM HWTOTOBOM arTeCTallud IO MaTemMaTuke, MeToapl pelieHus 3aaad 1o
uHpopmaTtuke, MeToIbl pEUIeHUs TPAHCICHICHTHBIX YpPaBHEHHH, HEPaBEHCTB W HX CHCTEM,
MopenupoBanue B CUCTEMax JIUMHAMHUYECKOW MaremMaTuku, HectanmapTHble MeTOAbl penieHus
MaTeMaTHueckux 3afgad, OOmas Teopusi JUHEHHBIX ONEpaTOpPOB M €€ MPHIOKEHHE K PEIICHUI0
reoMeTpuyecKkux 3agad, OnTumMuzanus M MOpOJABUKEHHE calToB, OCOOEHHOCTHM MOATOTOBKHU K
€IMHOMY TOCYAapCTBEHHOMY 53K3aMEHY IO MaTeMmaTuke Ha 0a3oBoM ypoBHe, [IpakTukym 1o
nH(OPMaLMOHHBIM TeXHONorusaM, [Ipenaumiomuas npakTtuka, [IpuMenenre cucteM JUHAMHYECKON
MaTtemMaTuku B oOpa3oBanuu, IIporpammupoBanue, IlpoekTupoBaHue B  cHCTEMax
aBTOMAaTHU3HPOBAHHOTO TMpoekTupoBanus, IIpoektupoBanue uHMHOPMALMOHHO-00pA30BATEIBHOMN
cpensl, Pa3paboTka MHTEPAKTHBHOTO Y4eOHOro KOHTeHTa, Pa3paboTka mpwioxkenuii B Microsoft
Visual Studio, Pa3zpaboTka »31eKTpOHHBIX 00pa30BaTENbHBIX PECYpCOB M METOAMKA UX OICHKH,
Peanuszanus npukiagHoON HalpaBJIEHHOCTH B OOy4yeHHMM MaTeMmaTHke, PelieHue reoMeTpuyecKux
3a/1a4 CpeICTBaMU KOMITBIOTEPHOTO MOJIETIMPOBaHus, Pemenue 3a1au OCHOBHOTO TOCYIapCTBEHHOTO
9K3aMeHa 1o Maremaruke, Pemenue 3amau mo kpunrorpaduu, PemeHue 3amad MOBBIIIEHHOTO
YPOBHS CIIOKHOCTH 0 airedpe, Pemienne 3a1ay MOBBIIIEHHOTO YPOBHS CIOXHOCTH 110 T€OMETPUH,
Pemenne 3agad  IOBBIMIEHHOIO YPOBHS CIOKHOCTHM [0 TEOPUM BEpOsATHOCTEH, Pemenue
ONUMIUAJHBIX 3a/a4 1o uHopmaruke, Pemenne npukinaaHeix 3anad uHpopmaruku, CBoOOIHOE
nporpaMmMHoOe obecrniedeHue B oOpa3zoBanuu, CBOOOJHBIE MHCTPYMEHTANIbHbBIE cUCTEMbI, CHCTEMBI
KOMITbIOTepHOU MaTeMaThku, COBpeMEHHbIE TEXHOJIOTUU B 00ydueHuu MatemaTuke, CoBpeMEHHBIN
ypox uHpOpMaTuku, COBPEMEHHBIH YpOK MaTEeMaTHKH, TeopeTHdyecKue OCHOBBI MH(OPMATHKH,
TexHonoruu pa3pabOTKH MOOWIBHBIX HpUiIOkeHuH, TexHomorndeckuié mMmoaxoa B OOy4EeHHUHU
MaTemaTtuke, TexHoyorus oOy4eHMsI MaTeMaTHYeCKUM JO0Ka3aTelbCTBaM B IIKOJe, TeXHOJIOrus
O0y4eHMs Y4YallMXCsl PELIeHHI0O MaTeMaTH4YecKHX 3ajad, TeXHOJOorust paboThl C TeopeMod B
oOyueHuu mMaTeMatuke, TeXHOIOorus pa3paboTKU U METOAMKA MPOBEACHUS JIEKTUBHBIX KypCOB IO
MaTeMaTHke, TeXHONOrusl yKpyIHEeHUs AUJAKTHUECKUX eJMHULl B 00yueHHH MaTtemMaTtuke, GopMbl U
MeTO/]Ibl pabOThI C OJApPEHHBIMU J1€TbMU, YUCIIEHHBIE METO/IbI, DKCTPEMAJIbHbIE 337aUl B IIKOJIBHOM
Kypce MaTeMaTHKH, OJIEMEHTapHas MaTeMaTHKa, OJIEMEHTbl KOHCTPYKTUBHOM TI€OMETpUU B
IIKOJIBHOM KypCc€ MaTeMaTHKH, DJEMEHThl MaTeMaTHMYeCKOro aHajiu3a B KOMIUIEKCHOW 00JacTy,
OneMeHTs! GYHKIMOHAIBHOTO aHaJIM3a.

Komnerenmus I1K-4 popmupyercs B mporecce U3ydeHus IUCHUTIINH:

3D MoapenupoBaHue, AHAIMTUYECKUE BBIYMCIEHUS B CUCTEMAax KOMIIBIOTEPHON MAaTEMaTHUKH,
BekTopHO-KOOpAMHATHBIN METO/ PELleHUs] TeOMETPUYECKHUX 3a7ad, Busyanuzauus m aHuManus B
3D penaktopax, Bocnurarensnas pabota B 00yueHUN MaTeMaTUKe, BeIancauTeIbHbIN SKCIIEPUMEHT
B CBOOOJHBIX Cpelax IMpOorpaMMUpOBaHMs, 3amuTa HHQOpMALMM B KOMIBIOTEPHBIX CETSX,
HmutanmonHoe mojaenupoBaHue, MHTerpanus anreOpandeckoro U reoMeTpHYecKoro MeETOJIOB B
oOyueHun MareMaTuke, VIHTepakTUBHbIE TEXHOJIOTUM OOy4yeHHs MaTemartuke, HHTepHeT-
TexHosoruu, MHdopmamuonHas O6e30macHOCTb B 0Opa3oBaHuM, MH(pOpMaIMOHHBIE CHCTEMBI,
HccnenoBarenbckas U MPOEKTHAs JEATENHOCTh B 00yueHNH MateMaTuke, KomnbiorepHas rpaduka,
Komnbrotepnoe  mopnenupoBanue, KomnbroTepusle cetn, Kpunrorpaguueckue  OCHOBBI
6e3omacHocTH, MaremaTnueckoe MojearpoBanue, Meroauka oOyuenus: nadopmaruke, Meroauka
oO0yyeHus uHpopMaTHKe B NMPOPMIBHBIX Kiaccax, MeTtoauka oOydeHus MaTematuke, Metoanka
oOyueHHusl ydJallluXcsi HECTaHAApTHBIM METOJaM pelIeHHs MaTeMaTH4YeCKHX 3ajad, Meroauka
MIOATOTOBKM K TOCYJapCTBEHHOM MTOTOBOHM aTTECTallMM IO MaTeMaThke, MeToauka MOArOTOBKHU
yyalmxcs K ToCyJapcTBEHHON UTOTOBOM aTTecTauy 1o uHpopmaTHke, MeTouka peieHus 3aaad
MOBBIIIEHHON TPYAHOCTU 1O MHPOpMAaTUKe, MeTobl pelIeHus 3aad rocy1apcTBEHHOW MTOTOBOM
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aTTeCTallid IO MaTreMaTHKe, MeToIbl pelieHus 3agad 1o uHopMmaTtuke, MeToabl peuieHus
TPAHCLUEHJCHTHBIX YpaBHEHUM, HEPAaBEHCTB M HX cUcTeM, MojaenupoBaHue B CHCTEMax
OUHAMMYECKOM MareMaTuku, HecranmapTHele MeTOABI pELIEHMs MaTeMaTHMYeCKUX 3ajad,
OnTummzanusi ¥ NOpOABIKEHHE caiToB, IlpakTukyM 1o WH(DOPMALIMOHHBIM TEXHOJIOTHSM,
[Mpenmuruiomuas npaktuka, [I[puMeHeHHE CHUCTEM IUHAMHYECKOW MaTeMaTHKH B OOpa30BaHUH,
[IporpammupoBanue, [IpoekTupoBanue B cuicTeMax aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS,
[TpoexTrpoBanue WHPOPMALMOHHO-00pa30BaTeNbHON  cpenbl, Pa3paboTka WHTEPaKTHBHOTO
y4ueOHOTro KOHTeHTa, PazpaboTka npuiokenuit B Microsoft Visual Studio, PazpaboTka 351eKTpOHHBIX
00pa3oBaTENbHBIX PECYPCOB M METOJMKA UX OLEHKH, PereHne reoMeTpuuecKux 3a1a4d CpeCcTBaMu
KOMIIBIOTEPHOTO ~ MojenupoBanus, Pemenue 3amau mno kpunrorpaduu, Pemenune 3amay
MOBBIIIEHHOTO YPOBHS CIIOKHOCTH TI0 anredpe, Pemienne 3aay MOBBIICHHOTO YPOBHS CIOXHOCTH
[0 reoMeTpuM, PemieHuwe 3aad MOBBILIEHHOTO YPOBHS CIIOKHOCTH II0 TEOPUU BEPOSITHOCTEM,
Pemenne onuMmuaaHbix 3amad mo uMHpopMmaruke, PemieHue NpHKIAAHBIX 33aqad MHPOPMATHKH,
CBobogHOE porpamMmmHoe obecrieueHre B 00pazoBannu, CBOOOIHbIE HHCTPYMEHTAJIbHBIE CUCTEMBI,
Cucrempl KOMIBIOTEpHON MareMaTtuku, COBpEMEHHBIE CpEICTBA OLEHUBAHUS PE3YJIbTAaTOB
oOyuenusi, CoBpeMeHHbIE TEXHOJIOTHH B 00yueHuu mMatemarruke, COBpeMEHHbIN YPOK MaTeMaTHKH,
Teopernueckne OCHOBBI HMH(MOPMATHKH, TEeXHOJIOTMHM pPa3pabOTKH MOOMIBHBIX MPUIOKECHUH,
Texnonorus pa3pabOTKu U METOAMKA IMPOBEACHHS SJEKTUBHBIX KypcOB IO HH(OpMAaTHKeE,
TexHousorus pa3paboTKu U METOUKA [TPOBEIECHUS AJIEKTUBHBIX KypCOB IO MareMaTHKe, YnucieHHble
METO/BI.

8.2. [loka3are/u M KPpUTEPUH OLICHUBAHHUSA KOMIIETEHIMH, IIKAJIbI OLleHUBAHUS

B pamkax wu3ydyaemMOl JOUCHUHMIUIMHBI CTYIEHT JAEMOHCTPUPYET YPOBHHM OBJIQJCHUSA
KOMITETEHIUSIMHU:

[ToBbIlLIEHHBIN YPOBEHb:

3HAaCT M IIOHUMAEeT TEOPETHUYECKOE COACPKAHWE IUCLUILIMHBI, TBOPYECKH HCIIOJIB3YET
pecypchl (TEXHOJOTHH, CPEACTBA) AJS pelleHHs MPOoPecCHOHANBHBIX 3a]lad; BIaJeeT HaBbIKAMU
peuIeHus NPaKTUYECKUX 3a1a4.

ba30BbIi1 ypOBEHB:

3HA€T U TIOHMMAaeT TEOPETUYECKOE COJEPKAHME; B JOCTATOUYHOM CTENEHU CPOPMUPOBAHBI
YMEHHUS TPUMEHATh Ha TMpaKTHUKE W TEPeHOCUTh M3 OJHOM HaydyHOM oO0nacTd B JAPYryro
TEOPETUYECKHE 3HAHMUS; YMEHUS U HaBBIKM JIEMOHCTPUPYIOTCS B y4ye€OHOW U NPAKTHUECKOH
NeSTeNbHOCTH; HMEET HaBBIKM OIICHMBAHUS COOCTBEHHBIX JIOCTMIKEHUH; YyMEeT ONpeaessTh
po0OJIeMbI U TOTPEOHOCTH B KOHKPETHON 001acTH TPO(hEeCCUOHATIBHON e TEIIbHOCTH.

IToporoselii ypoBEHbB:

MIOHUMAET TEOPETUUYECKOE COJAEpkKaHHME, MMEET MpEeACTaBlieHue O mpodiemax, IMpoleccax,
ABJICHUSX; 3HAKOM C TEPMHHOJIOTMEW, CYHIHOCTBIO, XApAaKTEPUCTHUKAMM H3Y4aeMbIX SIBJICHUM;
JEMOHCTPUPYET MPAKTUYECKUE YMEHHS NPUMEHEHHUs 3HaHUM B KOHKPETHBIX CHUTYalUsAX
npo¢ecCUOHATLHOMN 1eATEIbHOCTH.

YPpoBEHBb HUXKE TOPOTOBOIO:

UMEIOTCS MpOoOenbl B 3HAHUSAX OCHOBHOTO Yy4eOHO-IPOrpaMMHOTO MaTepuana, CTYAEHT
JOMyCKaeT MPUHIUIIHATIbHbIE OMIMOKY B BBIIOJIHEHUH MPEyCMOTPEHHBIX MIPOrpaMMOl 3a1aHUM, He
CIOCOOEH MPOAODKUTH OOy4YeHHE WM MPHUCTYNUTh K NPO(ecCHOHANbHON NesATETbHOCTH IO
OKOHYaHUM By3a 0€3 JOMOJIHUTEIbHBIX 3aHSATHH 110 COOTBETCTBYIOUICH TUCIUTUIMHE.

YpoBeHb [IIxana oueHUBaHUA A1 IPOMEKYTOUHON [Ixana oueHnBaHUA
c(OpMHPOBAHHOCTHU aTTecTalluu no bPC
KOMIIETEHIIUHU 3auer
[loBbIIEHHBIN 3a4TE€HO 90 — 100%
ba3oBbIit 3a4TE€HO 76 — 89%
[loporossiii 3a4TE€HO 60 — 75%
Huxe noporosoro HE3aYTEHO Huxe 60%

Kpurepun onieHKM 3HaHUH CTYIEHTOB 110 AUCLHUIIIMHE
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OneHka IToka3zarenn
3auTeHO CTyaeHT 3HaeT: OCHOBHBIC MOHATHS H3y4aeMOU ITPeIMETHON 00JIacTH.
/leMOHCTpUpYET YMEHHE PEATU30BbIBATh U3YYEHHbBIE TEXHOJIOTHH.
Bnaneer Tepmunonorueit. OTBET JIOTUYEH U MOCIIE0BATENICH, OTINYAeTCS
FJIy6I/IHOf/'I U IIOJIHOTOH PaCKpbITHA TEMbI, BEIBOAbLI JOKA3aTCJIbHBI.
Hesaureno CTyaeHT IeMOHCTPUPYET He3HAHUE OCHOBHOT'O COJIEP>KaHUSI TUCIMILIUHEI,
0OHapyKHBas CyIIECTBEHHbIE IPOOEIBbI B 3HAHUSX y4eOHOTr0 MaTepuana,
IOITYCKACT MPUHIUITNAJIbHBIC OIIMOKY B BBLIIIOJIHEHUHU npeajaracMbix
3a/laHui; 3aTPyAHSIETCA JeNIaTh BHIBOJIBI U OTBEYATh HA JIOMOJHUTENbHbIC
BOITPOCHI MTPEMO/IaBaATEIIs.

8.3. Bonipocel, 3a1aHus TEKYLIEr0 KOHTPOJIS

Monyinb 1: TexHoM0rMYU 10NOJHEHHON PEAIbHOCTU

I1K-1 roToBHOCTBIO pealn30BbIBaTh 00Pa30BaTeNbHbIE IPOrPAMMBI 110 Y4eOHBIM IIPEMETaM B
COOTBETCTBHH € TpeOOBaHUAMH 00pa30BaTEILHBIX CTAaHAAPTOB

1. OnuimmMre OCHOBBI TEXHOJIOTHI BUPTYaJIbHOU U AONOJIHEHHON PEaIbHOCTH.

2. Oxapakrepu3yiiTe 0a30Bble TOHATUS M OIpPENEICHUS TEXHOJOTUH BHPTYAIBHOW U
pacIIMPEHHON PEATILHOCTH.

3. Omummre cdepsl NTPUMEHEHUS M HCIOJIB30BAHUS TEXHOJOTHH BHUPTYaJbHOW W
pacIIMPEHHON PEAILHOCTH.

4. PackpoiiTe 0COOEHHOCTH anapaTHbIX CPEACTB BUPTYaIbHOW U PACIIMPEHHOMN pealbHOCTH.

5. OnumuTe poiab U MECTO TEXHOJOIMH JONOJIHEHHOW pealbHOCTH B 00pa30BaTENIbHBIX
IporpaMMax IO JUCUUIUIMHAM IpeAMETHON obmactu «Marematuka M HMHQOpPMATHKa» B
COOTBETCTBHUH C TPeOOBAaHUSAMH 00pa30BaTENbHBIX CTAHAPTOB.

Monynb 2: TexHonoruu BUpTyallbHON peanbHOCTH

I1K-4 ciocoGHOCTBIO UCHOJIB30BATH BOZMOKHOCTH 00pa30BaTEIbHON Cpeibl Il TOCTHUKEHUS
JMYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX PE3yJIbTaTOB OOYy4eHUS M 0OecreueHHs] KauecTBa
y4eOHO-BOCIIMTATENILHOTO MPOIIEcCa CPEICTBAMHU MPETOAABAEMBIX YUEOHBIX TPEIMETOB

1. Onumurte Bo3moxkHocTH VR B oOpazoBanuu.

2. [IponeMOHCTpHUPYITE UMIIOPT TPEXMEPHBIX Moaenei u3 3D-penakropa.

3. Onumure c60pKy U BbinoHeHUEe VR-nipoexra.

5. Onummre ocobenHoct co3nanus VR.

6. Onumure OCOOCHHOCTH WCIOJIB30BAHUS BO3MOXKHOCTEH 0Opa3oBaTEIbHON Cpeabl s
JOCTHIKEHUS! JINYHOCTHBIX, METANPEeIMETHBIX U NMPEIMETHBIX pe3yabTaTOB 00yUeHHs MPU U3yUYEHHH
TEXHOJIOTUH BUPTYaJIbHOU PEaIbHOCTH.

8.4. Bonpochl MPOMEKYTOYHOM aTTeCTAIUN

Cenbmoii cemectp (3auer, ITK-1, ITK-4)

1. OnumuTe OCHOBBI TEXHOJIOTUH BUPTYaJIbHOM U JOTIOJTHEHHOH peanibHOCTH.

2. Oxapaktepusyiite 0a30Bble TOHATHS W OINpEACIEHUS TEXHOJIOTUH BUPTYAIbHON W
pacIIupEHHON peATbHOCTH.

3. Onummure (QYHKIMOHAIBHBIE BO3MOKHOCTH COBPEMEHHBIX TMPWIOKEHHH H Cpel ¢
MMMEpPCHUBHBIM KOHTEHTOM.

4. Onummute cdepbl TPUMEHEHUS W WCIONB30BAaHUS TEXHOJOTHUH BUPTYAIbHOU W
pacIIuPEHHON peATbHOCTH.

5. OnuiuTe coCTaBISAIOIIMEe UMMEPCUBHOTO KOHTEHTA.

6. OnumurTe Ha3HavYeHUE U BUbl VR-1iemos.

7. OnuiuTe BUAbI M1 HA3HAYEHUE OUYKOB JIOTIOJTHEHHOW peanbHOCTH.

8. OnummuTe CUCTEMBI TPEKUHTA TOJIOBBI, TJ1a3, ABUKEHUH Tena.

9. Onummre mepuyaTkd, 3D KOHTpONIEpPHI, YCTpOCTBa ¢ OOpaTHON CBSI3BIO, MIAT(POPMBL,
JTATYAKH.

10. IlpopemoHcTpupyiiTe co3nanue VR-mpunoxkenus ¢ ucnoibp3zoBanruem SDK Unity.
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11. OxapakTepusyiTe CEHCOpPbl, MAHUIYJIATOPBI, YCTPOMCTBA PaclO3HABAHMSI JKECTOB.

12. OnumuTe nmporpaMMHoOe oOecrieueHus (YHKIIMOHUPOBAHUS armapaTHOW COCTaBJISIONIEH
B3aUMOJICHCTBHS ¢ 00BEKTaMU BUPTYaIbHON peabHOCTH.

13. Onmmute pasauny mexay AR, Virtual Reality (VR) u Mixed Reality.

14. Onumure Bexynire KoMnaHuu-paspadotunku VR/ARIpoekToB.

15. ITokaxkute sTansl pa3padboTku VR-nipusiosxeHus.

16. Onmmure Bo3MoxkHOCTH VR B 00pa3oBaHuu.

17. OxapakTepu3syiiTe TpeH bl npuMeHeHus: VR B oOpa3zoBaHuu.

18. IIponeMoHCTpHUpYHTE CO3JaHIE OCHOBHBIX OOBEKTOB B PEJAKTOPE TPEXMEPHOM rpadukH.

19. IIponemoHcTpupyiTE paboTy ¢ MaTepragaMu B PEIAKTOPE TPEXMEPHOU rpapuKH.

20. IIpomemoHcTpupyiTe pabOTy € HACTPOUMKOM OKPYKEHHS B PEIAKTOPE TPEXMEPHOU
rpadukH.

21. IlpogeMoOHCTpUpYHTE CO3AaHUE UOPAMBI.

22. IIpoieMOHCTpUPYHTE UMIIOPT TPEXMEPHBIX MoJieel n3 3D-pegakropa.

23. Onumure nporpaMMHoe obecriedeHne narerpauu VR-ycTpoiicTs.

24. Onumure cOOpKy U BbIModHeHHe VR-mpoekTa.

25. Ilokaxkute HacTpoiiku coopku VR-mipoekTa.

26. Onumwure nep4yatkd, 3D KOHTpOJUIEPHI, YCTPOICTBA C OOpaTHOM CBA3BIO, IIAT(HOPMBI,
JATYUKH.

8.5. Meroauyeckue MaTepuajbl, ONpeleJsOlIMe IpouelypPbl OLEHWBAHUS 3HAHUIA,
YMeHMil, HABBIKOB H (WJIM) ONBITA JAeSITeIbHOCTH, XapaKTePHU3YIOLIUX 3Tanbl (POPMHPOBAHNSA
KOMITeTEeH LU

[IpomerxyTouHas arrecTanus NpoBOIUTCA B (hopMe 3aueTa.

3aueT MO3BOJISIET OLEHUTh CHOPMUPOBAHHOCTh KOMIIETEHLUH, TEOPETUUYECKYIO MOATOTOBKY
CTY/IEHTa, €ro CIOCOOHOCTb K TBOPYECKOMY MBIIIJICHUIO, TOTOBHOCTh K IPaKTHYECKOU
NEeSTEIbHOCTH, TNPUOOPETEHHbIE HAaBBIKM CaMOCTOSITEJIbHOM paOOThl, yYMEHHME CHHTE3HPOBATh
MIOJTyYEHHbIE 3HaHUS U IPUMEHATh UX MPHU PELICHUH NPAKTUYECKUX 3a/1a4.

[Ipn OamIbHO-pEHTUHTOBOM KOHTPOJIE 3HAHUN HMTOrOBasl OLEHKA BBICTABISETCA C YYETOM
HaOpaHHOI cyMMBbI GalIOB.

CobecenoBanue (YCTHBIN OTBET) Ha 3a4eTe

Jns oueHKH cOPMHUPOBAHHOCTH KOMIETEHIIMH IOCPEACTBOM coleceoBaHMs (YCTHOTO
OTBETA) CTYJEHTY MpPEIBAPUTENILHO MPEAaraeTcs NepeueHb BONPOCOB WM KOMIUIEKCHBIX 3aJJaHUM,
IpearoaraloliuX yMEHHE OPHUEHTHPOBAThCA B IMpoOiieMe, 3HAHME TEOPETHYECKOro MarepHaa,
YMEHHMS IPUMEHATh €r0 B IPAKTHUECKON MPpOo(heCcCHOHANBbHON 1eATeNbHOCTH, BJIaJICHUE HaBbIKaMU U
IIPUEMAMH BBITIOJHEHUS NPAKTUYECKUX 3a1aHNH.

[Ipu onieHke AOCTHKEHUN CTYIEHTOB HE00X0IMMO 0OpaIaTh 0co00€ BHUMaHUE Ha:

— YCBOEHHE NIPOTrPaMMHOI0 MaTepUana;

— YMEHUE u3jaraTb IporpaMMHBIA MaTepral HAyYHbIM SI3bIKOM;

— YMEHUE CBA3bIBATh TEOPHIO C PAKTUKOM;

— YMEHHUE OTBeYaTh Ha BUJIOM3MEHEHHOE 3aJJaHHeE;

— BIIaJICHUE HaBBIKAMU TIOMCKA, CUCTEMAaTU3aI[MH HEOOXOAUMBIX UCTOYHHKOB JINTEPATYPHI 110
n3y4aeMoi npoodieme;

— YMeHHEe 000CHOBBIBATh NPUHSTHIE PELICHHUS;

— BJIaJICHUE HABBIKAMU U IPUEMAMH BBITIOJTHEHUS PAKTUYECKUX 3alaHUM;

— YMEHHUE OJKPEIUISATh OTBET WUTIOCTPATUBHBIM MaTEPHUAJIOM.

9. IlepeyeHb OCHOBHOM M I0NOJTHUTEIbHOM Y4eOHOM JTUTEPATYPBbI

OcHoBHasi InTepaTypa

1. Usanuusckas, H. T'. IlepcniekTBa: Teopus W BUPTyalbHas PEaJbHOCTh [DJIEKTPOHHBIN
pecypc] : yueOnoe mocobue / H. I'. MBanmmBckass ; MuHHCTEPCTBO 0Opa3oBaHUS M HAYKH
Poccuiickoit ®enepaunu, HoBocuOupcKuil rocynapCTBEHHBIH TEXHUYECKUH YHUBEPCHUTET. —
HoBocubupck : HI'TY, 2010. — 197 c. — URL
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2. HyxHos, E. B. Mynbrumeana TexHosoruu [ DNeKTpOHHBIN pecypc] : yueOHoe mocodue / E.
B. HyxxHoB ; MuHuctepcTBo 00pa3oBanus u Hayku P®, FOxubIi (henepanbHblii yHUBEPCUTET. - 2-€
u3a., nepepad. u pon. — Taranpor : M3narensctBo FOxkHOTO (henepanbHOro yHUBepcuteTa, 2016. —
Y. 2. BupryanbHasi peaqbHOCTb, CO3JaHUE MYJIbTUMEANA MPOIYKTOB, IPUMEHEHUE MYJIbTUMEIna
TEXHOJIOTHH B MpOdECcCHOHANBHOW  JEATEIbHOCTH. — 180 ¢ - URL
http://biblioclub.ru/index.php?page=book&id=493255

JonoHUTeILHAS JUTEpPaTypa

1. l'adypora, H.B. [lenaroruueckoe npuMeHeHne MyJIbTUMEINA CPEACTB : yueOHoe nocobue /
H.B. l'adyposa, E.}O. Uypunosa ; Cubupckuii penepanbHblii YHUBEPCUTET. — 2-¢ U31., Iepepad. u
non. — Kpacnosipck : Cubupckuii Gpenepanpubiii yausepcuter (COY), 2015. — 204 c. : tabmn., wi. —
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=435678

2. KpacunpnukoBa, B.A. HWHpopMannoHHbBIE M KOMMYHUKAIlMOHHBIE TEXHOJIOTHH B
oOpazoBanui : yuebHoe nmocooue / B.A. KpacunpaukoBa. — Mocksa : Jlupexkr-Menua, 2013. — 231 c.
: WL.,Tabu., cxem. — Peskum nocryma: http://biblioclub.ru/index.php?page=book&id=209292

3. IIporpamMmMupoBaHre TEXHOJIOTUYECKUX KOHTposuiepoB B cpeae Unity : yueOHOE mocoOue :
[16+] / A.B. CyBopos, B.B. Mensenxos, I'.B. Cabnuna, B.I'. lllaiixrmuetinep ; HoBocubupckuit
rOCy/IapCTBEHHBI TEXHUYECKUU YyHUBEpPCUTET. — 3-¢ u3a. — HoBocuOupck : HoBocubupckuit
rOCYJapCTBeHHBIN TexHW4eckuid yHuepcuter, 2016. — 207 c. : un., Tabn. — Pexum pocryna:
http://biblioclub.ru/index.php?page=book&id=575268

10. Ilepevens pecypcoB HHGOPMAIIHOHHO-TEJIEKOMMYHUKAMOHHOI ceTn « MHTEepHET»

1. http://www.edu.ru - Poccuiickoe ob0pa3oBanue. denepanbHblii mOpPTaT [DICKTPOHHBIH
pecypc]l. — M. : ®T'AY THUU UTT «Mudopmuka». — URL: http://www.edu.ru

2. http:/lwww.intuit.ru - HWurepuer-YuauBepcuter WHdopmarnmonnsix — TexHosormii
[DnexrponHslid pecypc] / becruiaTabie yueOHbIe KYPChI 10 HH()OPMAIIMOHHBIM TEXHOJIOTHIM. — M. :
HOY «MHTYUT».

11. MeToauyeckue ykazanusi 00y4arIHUMCs M0 OCBOCHHIO TUCUMILITUHBI (MO1YJIs1)

[Tpu ocBoeHMM MaTepuana IUCHUTUITMHBI HEOOXOAUMO:

— CILUTAaHUPOBATh U PACIPE/IeIUTh BpeMs, HEOOXOAUMOE J1JIsl U3yU€HUsl TUCIUIUINHBI,

— KOHKPETU3UPOBATh JIJIs ce0sl TUIaH M3YUYECHUS MaTepHana;

— O3HAKOMMTbHCA C OOBEMOM M XapaKTEpOM BHEAyJUTOPHOM CaMOCTOSITENILHOM padOThI JUIs
ITOJIHOLIEHHOI'O0 OCBOEHUS KAK0M U3 TEM AUCLUIUIMHBI.

Cuenapuii u3ydyeHnus Kypca:

— IpopaboTaiTe Kaxayro TeMY IO MpeagaraeMoMy HUXKE allTOPUTMY JICHCTBHIA;

— W3Y4YMB BEChb MAaTEpHUAJ, BBIIOJHHUTE HWTOTOBBIA TECT, KOTOPBIA IPOAEMOHCTPHUPYET
TOTOBHOCTB K CHAa4e 3a4yera.

Anroput™M paboThI HaJl KaXKAOH TEMOM:

— U3YYUTE COJEpP’KAHUE TEMbl BHAYaJIE IO JICKUMOHHOMY Marepuaily, a 3aTeéM IO JIPYyTrUM
HMCTOYHHUKAM;

— [MIPOYUTANTE JONOJHUTENBHYIO JJUTEPATYPY U3 CIIMCKA, MPEIITI0KEHHOTO IPENIOIaBaTENEM;

— BBIIMIIUTE B TETPaJb OCHOBHBIE KAaTErOPHMM M TMEPCOHATUU IO TEME, MCHOJb3Ys
TEKIMOHHBIA MaTepHall WIK CIIOBapU, YTO MMOMOXKET OBICTPO MOBTOPUTH MAaTEpHall MPHU MOATOTOBKE
K 3a4€eTy;

— COCTaBbTE KpAaTKUU IJIaH OTBETA MO KaXXIOMY BOIIPOCY, BBIHOCUMOMY Ha OOCYXJCHHE Ha
71a00paTOPHOM 3aHITHH;

— BBIyYUTE ONPEIEICHUS TEPMUHOB, OTHOCSIIUXCS K TEME;

— IpOAyMaiTe NpUMEPHI U WILTIOCTPALIMU K OTBETY IO H3y4aeMOM TEME;

— MoJ0EepUTE IUTATHl YUYEHBIX, OOIIECTBEHHBIX JesATeNel, MyOIUIMCTOB, YMECTHBIE C TOYKU
3peHust 00CyKIaeMOi TPOOIEMBI;

— MPOAYMBIBATE BHICKA3BIBAHUS TI0 TEMaM, MPETOKEHHBIM K TA00PATOPHOMY 3aHSTHIO.
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PexoMeHnaanuu 1mo paboTte ¢ TUTepaTypoi:

— O3HAaKOMBTECh C AHHOTALMSAMHM K PEKOMEHJOBAaHHOHN JUTEpaType U ONPEIEIUTE OCHOBHOMU
METO/]I U3JI0KEHUSI MaTepHalia TOrO WM UHOTO UCTOYHHUKA;

— COCTaBbTE COOCTBEHHBIE AHHOTAIMHM K IPYTMM HMCTOYHHMKAaM Ha KapTOUYKaX, YTO MOMOXKET
MIPH MOATOTOBKE ped)epaToB, TEKCTOB peueH, Mpy MOJTOTOBKE K 3a4ETY;

— BpIOEpUTE TE HCTOYHUKH, KOTOpbIE HanboJee MOAXOAAT ISl U3yYeHHUS] KOHKPETHOM TEMBI.

12. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHIA

Peanm3zamust yueOHOW mporpamMMmbl oOecredYmBacTCs JOCTYIIOM KaXJIO0ro CTyIeHTa K
MH(OPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOUM OubimoTeke U ceTeBbIM pecypcam Mutepnert. s
ucnons3oBanuss HWMKT B y4eOHOM mpolecce HCHONIB3YeTCs MpPOTrpaMMHOE oOOecredeHue,
MO3BOJISIIOIIEE OCYHIECTBIIATH IOUCK, XpaHEHUE, CHCTEMaTH3allii0, aHajJu3 W MPE3EHTAINI0
uH(popManuu, KCIOpT HHPOpMAMKU HA MUPPOBBIE HOCUTEIH, OPTraHU3AIMI0 B3aUMOJCHUCTBUS B
peanbHON M BUPTYaIbHOW 00pa30oBaTEIbLHOM Cpee.

NunuBuayanbHple pe3ylbTaThl OCBOCHHS AWCIMIUIUHBI CTYJACHTaMU (DHUKCUPYIOTCS B
nHpopMmannonHoit cucreme 1C:YHUBEpCUTET.

12.1 [lepeyeHb NPOrpaMMHOIo odecredeHnst
(oOHOBJIEHME PU3BOAUTCS M0 Mepe MOsIBJIEHHsI HOBBIX BEPCHid IPOrPaMMbl)
1. Microsoft Windows 7 Pro
2. Microsoft Office Professional Plus 2010
3. 1C: Yuusepcurer [TPOD
12.1 IlepeyeHb MPOrpaMMHOIo o0ecneveHust
1. Microsoft Windows 7 Pro
2. Microsoft Office Professional Plus 2010
3. 1C: Yuausepcuret [IPOD

12.2 Tlepeyenr WH(POPMAIMOHHBIX CHPABOYHBIX CHCTeM (OOHOBJIEHHE BBINOJIHIETCS
esKeHeleJIbHO)

1. Uudopmanmonno-npasosas cucrema «I’APAHT» (http://www.garant.ru)

2. CripaBouHast mpaBoBas cuctema «KoncynprantlLroc» (http://www.consultant.ru)

12.3 IlepedyeHb COBpeMEHHBIX MNPO(EeCCHOHATBHBIX 023 JaHHBIX

1. IlpodeccuonanbHas 6a3a gaHHbIX «OTKpBITHIE JaHHbIE MUHHCTEpCTBa 00pa3OBaHUS U
Hayku POy (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. Ilpodeccnonanpuas 6a3za maHHbIX «IlopTan OTKPBHITHIX JaHHBIX MUHHCTEPCTBA KYJIBTYPHI
Poccwuiickoit ®eneparuny» (http://opendata.mkrf.ru/)

3. DnextponHas 6ubnmmoredHas cucrema Znanium.com( http://znanium.com/)

13. MaTepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUNIMHBI(MOLYJIs1)

Jns  npoBefeHHs — ayIUTOPHBIX  3aHATHUH  HEoOXOoIuM  CTaHAApTHBIM  Habop
CIeLMAIN3UPOBaHHON y4yeOHOW Mmebenu M y4yeOHOro oOOpyIOBaHHWSA, a TaKkKe MYIbTHMEIUIHOE
o0opy/noBaHuE Ui JAEMOHCTPALlMU Tpe3eHTaluil Ha Jekuusax. s mpoBeneHUs MPaKTUYECKUX
3aHATHUH, a TaK)Ke OPraHU3aIlHM CaMOCTOATENbHOM paboThl CTYIEHTOB HEOOXOAUM KOMITbIOTEPHBII
KJ1acc ¢ pabounMu MecTaMu, 00eCrieynBaroIMU BBIX0/] B IHTEpHET.

WuauBuayanbHble pe3ynbTaThl OCBOCHUS JUCHMIUIMHBI (UKCUPYIOTCS B AJIEKTPOHHOU
MH(OPMAaIMOHHO-00pa30BaTeNbHON cpelie YHUBEpCUTETA.

Peanuzamust y4eOHONM mporpaMMbl O0ECHEYMBACTCS JOCTYIIOM KaXJOrOo CTYIAEHTa K
MH(OPMAIIMOHHBIM pecypcaM — 3JIeKTPOHHOH Ombnuoreke u cereBbIM pecypcam Mutepner. Jlns
ucnons3oBanusg MKT B yueOHOM mpoiiecce HEOOXOAWMO HajlWuue NMPOTrpaMMHOI0 obecreueHus,
MO3BOJISIOIIET0 OCYIIECTBIISATh MOUCK MH(POpPMaLUU B ceTd MHTepHeT, cucTeMaTu3aluio, aHaau3 H
MPE3eHTANNI0 HH(OPMAIIH, SKCTIOPT HH(OpMaIuu Ha ITU(POBBIE HOCUTEIH.
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JlaGopaTopusi BEIYUCITUTETLHON TEXHUKH.

[TomenieHne yKOMIUIEKTOBAHO CHEIUAIM3UPOBAHHONW MeOeIbl0 M TEXHUYECKUMH CpelCTBaMu
o0OyueHusl.

OcHoBHOE 000pyI0BaHUE:

Habope!l 1eMOHCTpalimOHHOrO 000PYAOBAaHUSA: aBTOMaTU3MPOBAaHHOE pabodee MECTO B COCTAaBE
(yueOHBII METOIUYCCKUN KOMIUIEKC TpUOyHA, TPOSKTOP, IKPaH), MapKepHas gocka, koloHkH SVEN.

JlabopaTopHoe o0opy0BaHKE: aBTOMAaTU3UPOBAHHOE paboyee MecTo (KOMIbIOTEPHI — 13 mIT.).

YyeOHO-HarIsIIHBIE TOCOOUS:

IIpe3enTanuu.

[TomerieHus At CaMOCTOSITENILHOM paOOTHI.

JlaGopaTopust BBIYUCIUTEIILHOU TEXHUKHU.

[TomerieHne yKOMIUIEKTOBAHO CHEIUAIM3UPOBAHHONW MeOeIbl0 M TEXHUYECKUMH CpelICTBaMU
o0y4eHusl.

OcHoBHOE 000pyIOBaHuE:

KommbroTepHasi TEXHUKA ¢ BO3MOXKHOCTBIO MOJKITIOUEHUS K cetu «HTepHeT» u obecnieueHneM
JI0CTyMa B 3JIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTeNbHYIO Cpely yHuBepcuTeTa (kommbtotep 10 mT.,
IIPOEKTOP € IKpaHoOM | 1mT.).

YyeOHO-HarIsiIHbIE TOCOOUS:

IIpe3enTanuu.

[TomerieHue 17151 CaMOCTOSITENIEHOM paOOTHI.

YuranbHbIi 3a71.

[TomerieHue yYKOMIUIEKTOBAHO CHEIMAIM3UPOBAHHONW MeOeIbl0 M TEXHUYECKUMH CpelICTBaMU
o0y4eHUsI.

OcHoBHOE 000pyIOBaHuE:

KommbroTepHasi TEXHUKA C BO3MOXHOCTBIO MOAKITIOUEHUS K ceTH «HTepHeT» 1 obecnieueHneM
JIOCTYTIA B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBepcuTera (kommbiotep 10 mirt.,
MPOEKTOP € IKPAHOM | mT., MHOTO(DYHKIIMOHATIBHOE YCTPOUCTBO | miT., mpuHTEp 1 1mIT.)

Y4eOHO-HarISIIHbIE TOCOOUS:

YueOHUKH U yueOHO-METOIMUECKHUE TTOCOOUS, IEPUOUISCKIE U3/IaHUs, CTIPABOYHAS JINTEpATypa.
CreHbl C TEMAaTUYECKUMU BBICTABKAMH.
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