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1 He.]'ll/l, 3a/lavYU U IIJIAHUPYEMBIC PE3YJIbTaThbl Oﬁy‘leHI/Iﬂ o AMCHHUIIJIMHE

Lenpto mucuumuinabl "KomnbroTepHast rpaguka’ sBisiercs o0y4eHHE CTYAEHTOB OCHOBAaM
paboThl ¢ rpadMYecKUMU CHCTEMaMH, B YaCTHOCTH, C UCHOIb30BaHueM JBrxkKa Unity. CTyneHTHI
U3y4YaloT NPUHIMIIBI pEeHAEepPUHTa, paboThl C acCeTaMu, OCHOBBI IIEHAEPHOTO MPOTrpaMMHUpPOBAHMUS,
CHCTEMBI YaCTHII, HACTPOUKY OCBELICHHUS U OTPaXXeHUH, post-processing 3¢pdekrsl, a Takxe padory
¢ Render Texture u Stencil Buffer. [IpakTuueckass HanmpaBlIeHHOCTh AMCLUUIUIMHBI 3aKJIIOYACTCS B
TOM, YTOOBI CTYIC€HTHI MOTJIU IPUMEHSTH MOJTyUYE€HHBIC 3HAHUS B PEAJIbHBIX IPOEKTAX 0 Pa3paboTKe
UTP WM JPYTOro MPOrpaMMHOI0 00eCIeYeHusl, HCIIOIb3YIOIIEro KOMIIbIOTEPHYIO IpaduKy.

3agavaMy JUCIUAIINHGI IBIISIFOTCS:

o OOyuenue CTyJICHTOB TEOPETHUECKUM OCHOBAM KOMITBIOTEPHOM rpaduku u padote ¢
Unity;

o Pa3BuTHe HaBBIKOB MPAKTUYECKON pabOTHI ¢ CUCTEMaMH pEHJIEpPHHIa, LIielaepamu,
CHCTEMaMH YacTHUIl M JPYTUMH BU3YaIbHBIMH 3P PeKTamMu;

° OOydeHre CTyIEHTOB HACTPOHKE OCBEIIEHUs 1 OTpaxkeHuid B Unity, HCTIOIH30BaHUIO
post-processing 3¢ pexTos;

o Pa3ButHe y ctyneHToB HaBbIKOB paboThl ¢ Render Texture u Stencil Buffer;

ITo uToram u3y4yeHHs AUCHUILIMHBI CTYAEHTHI OyIyT:

e  3HaTh OCHOBBI MAaTEMAaTUKH, (PU3UKH, BEIYUCIUTEILHOW TEXHUKH U IPOTPaMMHUPOBAHUS,
KOTOpBIE€ IPUMEHUMBI B KOHTEKCTe KoMmbioTepHoit rpaduku (MOIIK-1.1);

e VYMeTh pemiath CTaHIApTHBIE MPOQecCHOHATbHbIE 3a/a4d B 00JaCTH KOMITBIOTEPHOM
rpadpuKkd ¢ TPUMEHEHHEM €CTECTBEHHOHAYYHBIX M OOIIEMH)KEHEPHBIX 3HAHUH, METOIOB
MareMmarnueckoro ananusa u mojenuposanus (MOIIK-1.2);

e liMeTp HaBBIKM TEOPETHUYECKOTO M HKCIEPUMEHTAIBHOTO HCCIEIOBaHUS OOBEKTOB
kommnbtoTepHo# rpaduxu (MOIIK-1.3);

e 3HaTh OCHOBHBIC S3BIKM NPOTPAMMHUPOBAaHUS U paboThl ¢ 0a3aMM JIaHHBIX,
ONEPALIMOHHBIE CHCTEMBl M OOOJIOYKHM, COBPEMEHHBIE TMPOTPaMMHBIE CpeAbl pa3padOTKU
MH(POPMALMOHHBIX CHCTEM M TexHosorui, Bkimovas Unity (MOIIK-6.1);

e VYMeTh MNPUMEHATh S3BIKM NPOTPaMMUPOBAaHUS U paboThl ¢ 0a3aMM JIaHHBIX,
COBpPEMEHHBIE MPOTPaMMHBIE cpelbl Pa3paboTKH WH(GOPMALMOHHBIX CHCTEM M TEXHOJIOTHH IJis
CO3JIaHMsI BU3YAIIbHBIX 3 (PEKTOB, HACTPONKHU OCBELICHUS M OTPaKeHHH, paboTHI ¢ post-processing
s dexramu, Render Texture u Stencil Buffer (MOIIK-6.2);

e limMerp HaBBIKM MPOrPaMMHPOBAHUS, OTJIAAKHM M TECTUPOBAHUS IMPOTOTHUIIOB
MPOrPaMMHO-TEXHUYECKHX KOMIUIEKCOB 3a/1ad B 00s1acTu KomnbioTepHoi rpaduku (MOIIK-6.3).

OOyuenue nmo gucuuiuinHe «KommbroTepHast rpaguka» HampaBieHO Ha (OPMHUPOBAHUE Y
00yYaromuXxcs CIeTYIONIX KOMITETEHIIUHA:

Koa v HauMeHoBaHue NHaukaTopbl JOCTHKEHUS KOMIIETEHIIUN
KOMIIeTEeHIINH

NOIIK-1.1. 3HaeT OCHOBBI MATEMATHKH, PU3UKH,
BBIYHUCIIUTEIBHON TEXHUKHU U IPOrPAMMHUPOBAHUS
NOIIK-1.2.ymeer pemiaTb CTaHJapTHBIE
npodeCCUOHATBHBIE 33/1a4H C TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOLICHHKEHEPHBIX 3HAHUH,
METOJI0B MaTEMAaTUYECKOI0 aHaIn3a U
MOJIETTUPOBAHUS

NOIIK-1.3. umeeT HaBbIKU TEOPETHUUECKOTO U
HKCIEPUMEHTAIBHOTO HCCIIEJOBAHUS O0BEKTOB
poeCCUOHATILHOMN 1EeATEIbHOCTH

OIIK-1. CnocoGeH npuMeHsTh
€CTeCTBCHHOHAYYHBIEC U
0O0IIenHXEHEPHbIE 3HAHUS, METO/IbI
MaTeMaTHYECKOro aHAJIN3a U
MOJICJIMPOBAHUS, TEOPETUIECKOTO U
HKCIEPUMEHTATBHOTO UCCIIEIOBAHUS
B IPO(eCCHOHATILHOM 1A TEIbHOCTH




OIIK-6. CnocoGeH pa3pabaTbIBaTh
AJITOPUTMBI U IPOTPAMMBI, IIPUTO/IHBIC
JUIS IPaKTUYECKOT0 PUMEHEHUS B
o0acté MHOOPMAITMOHHBIX CUCTEM U
TEXHOJIOTU

NOIIK-6.1. 3HaeT OCHOBHBIE S3bIKU
MPOrpaMMUPOBAHUS U PaOOTHI ¢ 6a3aMu JaHHBIX,
OTIEPALIMOHHBIE CUCTEMBI U 000JIOYKH,
COBpPEMEHHBIE IPOTPaAMMHBIE Cpebl pa3pabOTKH
MH(POPMALIMOHHBIX CHCTEM M TEXHOJOTHI
NOIIK-6.2. ymeeT NpUMEHATD S3bIKH
MPOrpaMMUPOBAaHUS U PaOOTHI ¢ 6a3aMu JaHHBIX,
COBpPEMEHHBIE IPOTPAMMHBIE Cpebl pa3pabOTKH
MH(POPMALIMOHHBIX CHCTEM U TEXHOJIOTHH 115t
aBTOMaTH3alUu OU3HEC-TIPOLIECCOB, PEIICHUS
NPUKIIAJIHBIX 33/1a4 pa3IMYHbIX KJIACCOB, BEICHHS
0a3 TaHHBIX U UH(OPMAIIMOHHBIX XPAHHIIHUIL]
NOIIK-6.3. umeeT HaBbIKK IPOIPaMMUPOBAHUS,

OTJIAJKA U TECTUPOBAHUS IIPOTOTUIIOB IIPOrPAMMHO-

TCXHUYCCKUX KOMIIJICKCOB 3a1a4

2 MecTO IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTeibHOM POrpaMMbl
JycuumuirHa OTHOCUTCA K 9acTH, popMupyeMoi ydacTHUKaMHU 00pa30BaTeIbHBIX OTHOLICHUN

omoka b1 «lucuurmmuae! (MOIYITN)».

I[I/ICI_[I/IHHI/IHa B3aUMOCBA3aHa JIOTUYCCKU U COACPIKATCIILHO-MCTOAUYICCKHU CO CIICAYIOIIUMHA

aucuurmuHaMu U npaktukamu OITOIT:
e Jluneitnas anreOpa
MareMaTu4ecKuil aHaIu3

I'enepaTuBHBIN AU3aiTH

PacTpoBas u BekTOpHas rpapuka

[TporpammupoBaHue it MOOMIIBHBIX YCTPOMCTB
3D-MonenupoBaHue U KOMIIO3UTUHT B MEAUAUHIYCTPUN
TexHOI0rnY KOMIIBIOTEPHON BEPCTKU

Pa3paboTka UTPOBBIX MPUIOKEHUIN

ApPXUTEKTYpa HHPOPMALIMOHHBIX CHCTEM

[Ipou3BoaCcTBEHHAs MPAKTHKA (IPOEKTHO-TEXHOJIOTUYECKas)
[Ipou3BoacTBEHHAs MpaKTHKA (TIPEAIUTIIIOMHAs )

BrinonHenye u 3amuTa BHITYCKHOM KBaMTU(UKAIIHOHHON paboOThI

3 CrTpykrypa u coaepkaHue IUCHUIIIHHBI

OO0miass TPyJOEMKOCTh JUCIHUIUIMHBI COCTaBIsieT 3 3a4eTHbIE EIWHUIBI, T.C.

aKaICMHUYCCKHUX YaCOB.

3.1 Buabl yueOHOI padoThI M TPY10EMKOCTh

(o popmam o0yueHus)

3.1.1 Ounas ¢popma oOyueHus

Ne Cemectp
. KoauuecTBo
n/n Bup yueOHoii padoTsI
4acoB 5
1 | AyauTopHble 3aHATHS 72 54
B toMm gucre:
1.1 | Jlekum 18 18

108



1.2 | CemuHapckue/mpakTHUECKUE 3aHATHS
1.3 | JJaboparopHbIe 3aHATHS 54 54
2 | CamocTosiTeqIbHAs1 padoTa 36 36
3 | IpoMe:kyTOYHAs aTTeCTALMSA
3auer/mud.3aueT/3K3aMeH 3a4éT 3a4€T
HUroro: 108

3.2 TemaTn4ecKuii njiaH H3YyYCHUS TUCHUIJIUHBI

(mo ¢popmam o0ydeHus)

3.2.1 Oynas ¢popma oOyuyeHus

TpynoemMkKocTh, yac
AynurtopHasi padora

» —— Conap | Jabop | Mparr oure
I AUCHUTIMHBI Beero | Jlek paxtive|  be i JbHast

i CKHE | 3aHSATHU | IOATOT paSOT

3aHATHSA o OBKa

1 Pasnen 1. OcHoBel 3D 4
1.1 | Tema 1. OcHOBBI peHiepHUHTa 1 1
1.2 | Tema 2. IMnopt u HacTpoiika acceToB 1 1
2. | Pa3nen 2. BBenenue B meinepbl 22
2.1 | Tema 3. OcHOBBI LIEHAECPOB 2 6 4
2.2 | Tema 4. Beenenue B ShaderGraph 1 6 2
3. | Paznmen 3. Cucremsl yacTuil 16
3.1 | Tema 5. 3nakomcTBo ¢ Particle system 1 4 2
3.2 | Tema 6. VFX 1 6 4
4. | Pa3nen 4. dusuka cera 24
4.1 | Tema 7 OcBelienue 2 6 4
4.2 | Tema 8 OtpaxeHus 2 6 4
5. | Paznmen 5. IlponBuHYyTBIE IPAKTUKH 42
5.1 | Tema 9 Post Processing 2 6 4
5.2 | Tema 10 Render Texture 1 4 2
53 | Tema 11 URP 2 1
5.4 | Tema 12 Stencil Buffer 2 10 7
Hroro 108 18 54 36




3.3 Conep:xxaHue TUCHUIIHHBI

Pasnea 1. OcnoBbl 3D

Tema 1. OcHoBbl penaepunra. [lonstue pennepunra. OCHOBHBIE 3Tallbl peHAepuHra B 3D
rpa¢uke. Pabora ¢ rpadpmueckum naurmiaifHoOM.

Tema 2. Umnopt u HacTpoiika acceToB. [Ipouecc nmmopta accetoB B Unity. Hactpoiika u
ONTUMHU3ALMSL ACCETOB IS JIydIlIEeH MPOU3BOAUTEIBHOCTH.

Pasnen 2. BBenenue B meiiepsl

Tema 3. OcHOBHI micinepoB. BBenenue B meiaepsl 1 uX poib B peHaepunre. O63op
OCHOBHBIX THIIOB LIEHIEPOB.

Tema 4. Beenenue B ShaderGraph. Pabota ¢ ShaderGraph B Unity. Co3znanue u HacTpoiika
HIEHICPOB € UCTIOJIb30BAaHUEM BU3YaJIbHOTO HHTEpdeiica.

Pa3nea 3. CucreMsbl 4acTHIX

Tema 5. 3nakomctBO c Particle system. OcHOBBI paboTsl ¢ cuctemamu 4actul B Unity.
Cosznanue 3(hPeKxToB Mpu MOMOITH CUCTEM YaCTHII.

Tema 6. VFX. Ucnons3zoBanue Unity U1t co3qaHus IPOABUHYTHIX BU3YaJIbHBIX 3((PEKTOB B
HDRP.
Pa3nen 4. ®usnka ceera

Tema 7. Ocgemenue. Teopus ocemenuss B 3D rpaduxe. PaGora ¢ pasnmuusHbIMU

UCTOYHMKaMu cBeTa B Unity.

Tema 8. Otpaxkenus. [Tonstue orpaskenus B 3D rpagpuke. Co3zganue u HaCTpoOKa OTpaskeHUH
B Unity.

Paszpnea S. IIpoaBHHYThIE NPAKTUKH

Tema 9. Post Processing. Beenenue B post-processing B Unity. Coznanue U HacTpoiika post-
processing 3¢ dexToB.

Tema 10. Render Texture. Mcnonr3oBanue Render Texture ans cozmanus 3pQexToB u
otoOpaxenus 3D 00bekTOB Ha 2D MIOCKOCTSX.

Tema 11. URP. Beenenue B Universal Render Pipeline (URP) B Unity. Oco6ennoctu paboTbl
u HacTpoliku URP.

Tema 12. Stencil Buffer. McnionszoBanue Stencil Buffer 1uis konTposis penaepuHra Ha ypoBHE
nukceneit. [Ipumeps! ucnons3oBanus B Unity.

3.4 TemaTnka CeMUHAPCKUX/TIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIH

3.4.1 JlaGopaTopHbIe 3aHATUS

1. OcHnogvl wetioeprozo npozpammuposanusi: CTYJEHTBl MO3HAKOMATCS C OCHOBAMH
IpOrpaMMHUPOBAHUS ILEHIEPOB, U3ydyaT CTPYKTYpy LICHIEpPOB M Haydarcsi CO3/aBaTh MPOCTHIC
e iepsl A1t 6a30BBIX BU3yAIbHBIX A (EKTOB.

2. Shader Graph: B pamkax 3Toil pabOTbI CTYJEHTHI OyIyT paboTaTh C HHCTPYMEHTOM
Shader Graph B Unity, co3maBas u HacTpauBas ILICHAEpHl C HCIOJB30BAaHHUEM BH3YalIbHOTO
uHTepdeiica.

3. Cucmemvl yacmuy: CTyieHTHI U3ydat paboty ¢ cuctemamu yactui B Unity, coznanyT
CBOM COOCTBEHHBIE CHUCTEMBI YaCTHIl M NPUMEHAT HX IS CO3JaHUS PA3JIMYHBIX BH3YalIbHBIX
3¢ HeKTOB.

4. Ilocoonvie 3¢hgpexmoi: B 3TOM NMabopaTopHON pabOTe CTYNEHTHI HAydaTcs CO3/1aBaTh
pas3indHbIe MOTOAHbIC A((PEKThI, TAKUE KaK J0XK/b, CHET U TyMaH, MCIIOJIb3Ysl CHCTEMbl YaCTHUI] U
WIEHIEPBI.



5. Hacmpoiika oceéewjenus: CTyqeHTBI U3ydaT pa3iMyHble UCTOYHUKH cBeTa B Unity u
HayJaTcs MX HacTpauBaTh, a Takxke paborath ¢ Light Probes mis cozmanus peanucTuuHOTrO
OCBEILICHHS.

6. Hacmporiixa ompascenuti: CTyI€HTBI Y3HAIOT, KaK CO3/1aTh U HACTPOUTH OTPAKECHHUSI B
Unity ¢ ucnonb3oBanuem Reflection Probes, n mpumMeHST X 171 yIIy4dIeHUs] PEATUCTHYHOCTH CIEH.

7. Post-processing: B 3Toii paboTe CTyIeHTBI MO3HAKOMSTCS ¢ MOCTOOpadoTkoii B Unity
U Hay4aTcsl CO37aBaTh U HACTPAUBATh pa3IMYHbIC KHHEMaTorpaduuHble 3 (PEKTHI.

8. Render texture: CTyaeHTHI U3y4ar, Kak ucnoiib3oBath Render Texture mist co3panus
pa3nn4HbIX 3P PeKToB U 0ToOpaxeHus 3D 00bekToB Ha 2D MIOCKOCTSX.

9. Built-in peanuszayus stencil buffer: CTyaeHTBl MO3HAKOMSTCS C HCIIOJH30BAHHEM
Stencil Buffer Bo BctpoenHoMm penaepe Unity, U Haydarcs MCIHOJIB30BATH €r0 JUI YHpPaBICHHUS
PEHIEPUHTOM Ha YPOBHE IHKCENEH.

10. URP peanuzayus stencil buffer: B aToii mabopaTopHoii paboTe CTyACHTHI U3y4aT, KaK
ucnonb3oBath Stencil Buffer B Universal Render Pipeline, u cpaBuar ero ucnons3zoBanue B URP u
BCTPOCHHOM pEHJIEpE.

3.5 TemaTuka KypcOBBIX IPOEKTOB (KypPCOBBIX padoT)

KypcoBoil IpoeKT JUCIUIINHON HE PELYCMOTPEH.

4 Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE 00ecIIieYeHUe

4.1 Hopmatusublie 1okyMeHThbI 1 'OCThI

1. ®enepanbubiii 3akoH oT 29 nexadbps 2012 roma No 273-®@3 «O6 oOpa3oBaHuu B
Poccuiickoit denepanum» (¢ U3MEHEHUSIMH U TOTIOJTHEHUSMH ),

2. denepanbHBI TOCYAaPCTBEHHBIH 00pa30BaTEIbHBIN CTAaHIAPT BBICIIErO 0Opa3oBaHUS -
OakanmaBpuat no HampasieHuto noarotosku 09.03.02 MudpopmannoHHbIe CUCTEMBI U TEXHOJIOTUH,
yTBepkaeHHbIH [Iprkazom MunucrepcTBa oopazoBanus u Hayku PD ot 19 centabps 2017 r. N 929
"O6 yTBepxkIeHuu QeaepanbHoro... Penakuus ¢ mamenenusimu N 1456 ot 26.11.2020;

3. Ipuxa3z MunucrepcrtBa obpazoBanus u Hayku P® ot 05 anpens 2017 r. No 301 «O06
yrBepkaeHnH llopsiaka opraHM3aldd W OCYIIECTBJICHHS 00pa3oBaTENbHON AEATENbHOCTH 10
00pa3oBaTeNbHBIM MPOTrPaMMaM BBICILIETO 00pa30BaHus — IporpaMMam OakanaBpuara, mporpamMmmam
CHelHaINTEeTa, IPOrpaMMaM MarucTpaTypsl.

4.2 OcHOBHasi JINTepaTypa

1. 3abemun, JI. FO. OcHOBBI KOMIBIOTEPHOH TpadUKM U TEXHOJOTHH TPEXMEPHOIO
MoaenupoBanus : ydeOHoe mocobue / JI. FO. 3abemun, O. JI. Konrokoma, O. B. [luib. —
HoBocubupck : Cubupckuii rocy1apcTBEHHBI YHUBEPCUTET TEIEKOMMYHHUKAIIMH 1 MHPOPMATHKHY,
2015. — 259 c. — Texkcrt : anekrponnsiit // Lndposoit obpazosarensublii pecypc IPR SMART :

[caiiT]. — URL: https://www.iprbookshop.ru/54792.html (nata obpamenus: 28.03.2024). — Pexum
JIOCTYTIA: JIIs1 aBTOPU3UP. TIOJIb30BaTENeH

2. bapanos, C. H. OcHoBbl kKOMIIbIOTEpHOH Tpaduky : yuedHoe nocodue / C. H. bapanos, C.
I'. Tonkau. — Kpacnosipck : Cubupckuii ¢penepanbubiii yausepeutet, 2018. — 88 ¢. — ISBN 978-
5-7638-3968-5. — Texkct : anexkrponuslii // Ludposoit odpazoBatensHblit pecypc IPR SMART
[caiiT]. — URL: https://www.iprbookshop.ru/84276.html (nata obpamenus: 28.03.2024). — Pexum
JOCTYTIA: ISl aBTOPU3UP. TOJIb30BaTENeH

3. Bacunbes, C. A. OpenGL. Kommnbiorepnas rpaduka : yueobnoe nocodue / C. A. Bacuibes.
— Tam0OoB : TamO0BCKHii TOCYJapCTBEHHBIN TexHnueckuit yuusepeurer, 96C ACB, 2012. — 81 c.
— Texcr : anextponHsiit / LHudposoii oOpasosarenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/63931.html (mara obpamenus: 28.03.2024). — Pexum moctymna: st

8



aBTOPU3HUP. NoJb30Baresen 2020
4.3 lonoiHUTeIbHAA JIUTEPATYypa

1. Kennu Jlammepc Hleitnepst u a3dpdextsr B Unity. JIMK-IIpecc, 2016.

2. JIxo3ed Xoxunr Unity B neiictBuu. [Iurep, 2016.

3. JlapxoBuu C. CrpaBounuk UNITY. Kpatko, 6s1cTpo, o pykoit. Hayka u Texuuka CIIO,
4. Bonb¢ [IpBua A3k meitnepos. Kaura perienros. IMK Ilpecc, 2015

4.4 JyieKTpOHHBIE 00pa3oBaTe/IbHbIe Pecypchl

1. KomnsrotepHas rpaduxka. LMS MockoBcKoro MIOJINTEXA. URL:

https://online.mospolytech.ru/local/crw/course.php?1d=4536
2.  Ile#imepnoe  mporpammupoBanue. LMS  MockoBckoro — monurexa.  URL:

https://online.mospolytech.ru/local/crw/course.php?1d=8306

4.5 JInieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoe
obecreyeHue

1. Unity
2. Microsoft Visual Studio, Community

4.6 CoBpemeHHbIe IpodeccOHAIbHBbIE 0a3bI JAHHBIX 1 HH(POPMALIMOHHbIE

CIIPABOYHbIEC CHCTEMbI
1. OII "FOpait" https://urait.ru/
2. IPR Smart https://www.iprbookshop.ru/
3. OBC "Jlanp" https://e.lanbook.com/

S5 MarepuajbHO-TeXHUYECKOE o0ecrevyeHmne

JlaGopaTopHble pabOThl M CaMOCTOATENbHAsE paboTa CTYACHTOB JOJDKHBI MPOBOAMTHCS B
CIIELUAIM3UPOBAHHON ayJIUTOPUH, OCHAIEHHOM COBPEMEHHOM OPITEXHUKONW U IEPCOHAIBHBIMU
KOMITBIOTEPAaMHU C MPOrpaMMHBIM OOECIeuYeHHEM B COOTBETCTBHM C TEMAaTUKON H3y4aeMoro
matepuana. Yucno pabouyux MecT B ayJUTOPUHU JOJDKHO OBITH JOCTATOYHBIM ISl OOecTeueHHS
UH/IMBUAYAIbHOM paboThl CTyIeHTOB. Pabouee mMecTo mpenojaBaTessl JOJDKHO OBITH OCHAIIEHBI
COBPEMEHHBIM KOMIIBIOTEPOM C IMOAKIIOUYEHHBIM K HEMY IIPOEKTOPOM Ha HACTEHHBIM JKpaH, WIH
MHBIM aHAJOTMYHBIM 10 (YHKLIMOHATIBHOMY Ha3HAuUEHHUIO 000PYA0BaHHEM.

6 Meroauueckne peKOMeHIAUNHU

6.1 MeToauuecKue peKoOMeHIaMH VISl PenoaBaTeJisi 0 OPraHu3anuu
o0y4yeHust

1. IIpr HOATOTOBKE K 3aHATHUAM CIIEAYyeT MpeaBapUTeNIbHO MpopaboTaTh MaTepua 3aHsITHS,
IIPElyCMOTPEB €ro Mojady TOYHO B OTBEJIEHHOE Ul ATOro Bpems 3aHATHs. CieayeT NoAroTOBUTH
HEOOXOIMMBbIE MaTepHajbl — TEOPETUUYECKHE CBEACHUS, 3amaunu U nap. [Ipu mpoBeneHuu 3aHATHSA
clIeZlyeT KOHTPOJIMPOBATh MOAaYy MaTepuana M pelieHue 3aJaHui ¢ y4eTOM y4eOHOro BpeMEeHH,
OTBEICHHOIO JJIs 3aHATHS.

2. Ilpu mpoBepke pabOT W OTYETOB CIEAYET YUUTHIBATH HE TOJBKO MPaBHIBHOCTH
BBITIOJIHEHUS 33JaHUH, HO W ONTHMAJIBHOCTh BBHIOPAHHBIX METOJOB pEIICHUS, MPABUIBHOCTD
BBIIIOJIHEHMS BCEX €T0 11IaroB.

6.2 MeToanueckue YKa3aHus 1Jidd oﬁyqamumxcs; 10 OCBOCHHIO JUCHUIIJINHBI

B mpouecce caMocTOsTEIbHONH pPaOOThI CTYNEHTHI 3aKPEIUISIOT M YIUIyOJSIOT 3HAHMA,
MOJIy4YCHHBIE BO BpEMs ayJJUTOPHBIX 3aHATHH, 10pabaThIBalOT KOHCHEKTHI M 3alUCH, TOTOBATCS K
9



NPOMEXYTOUHOW aTTECTAllMM, a TaKXKe CaMOCTOSTEIbHO HM3Y4aloT OTICJIbHBIE TeMbl Y4eOHOH
pOrPaMMBI.

Ha 3aHATHAX CTYJEHTOB, B TOM YHUCIIE IPEANOJAraloIUX IMPAKTUYECKYIO JESATEIBHOCTD,
OCYILIECTBIISICTCS 3aKPEIJICHUE MOTYYCHHBIX, B TOM YHCJIE M B IPOLIECCE CAMOCTOSTEILHON PabOTHI,
3Hanuil. Oco0oe BHMMaHHE OOpalaeTcss Ha pa3BUTHE YMEHUH U HABBHIKOB YCTaHOBJICHHUS CBS3U
MOJIOKEHUN TEOPUH C MPOPECCHOHATBHON AEATEIbHOCTHIO OYAYIIEro CIeHUANINCTA.

CamocrosTenbHas paboTa OCYIIECTBIAECTCS MHIAMBHIYadbHO. KOHTPOIB caMOCTOSTEIHHOM
paboThI opranusyeTcs B ABYX (popmax:

® CaMOKOHTpPOJIb M CAMOOLIEHKA CTY/JICHTA;
® KOHTPOJb CO CTOPOHBI IIpenoAaBaTeel (TeKyIUi U IPOMEKYTOUHBIH).

Texyuuii KOHTPOJIb OCYIIECTBIIIETCS HAa Ay UTOPHBIX 3aHATHUSX, IPOMEKYTOUHBIN KOHTPOIIb
OCYILIECTBIISIETCS HA 3a4€Te B MMCbMEHHOI (yCcTHOI) opme.

KpurepusiMu O1ieHKH pe3yIbTaTOB CAMOCTOATEIBHOM pabOThI CTYACHTA SBISIIOTCS:

® YpPOBEHb OCBOCHHUS CTYACHTOM y4eOHOT0 MaTepuana;

e yMEHHMS CTyACHTAa UCIOJb30BaTh TEOPETUYECKUE 3HAHUS IpPU  BBINOJIHEHUU
MIPAKTUYECKHX 33/1a4;

e c(hOpMHPOBAHHOCTH KOMIIETEHIIUH;

e odopmieHHne MaTepuaga B COOTBETCTBUH C TPEOOBAHHUSIMHU.

7 DoHJ OLEHOYHBIX CPEACTB

7.1 MeToAbI KOHTPOJISI M OLIEHUBAHMSA Pe3yJIbTATOB 00y4eHHA

B nporiecce 00y4eHust HCHONB3YIOTCS CIEAYIONINE OLEHOYHbIE (JOPMBI CAMOCTOSATEILHON
paboThI CTYIEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCcTalui:

¢ BrimonHeHnue nabopaTopHbIX padoT

e [IpomexxyTouHOE TECTUPOBAHHE (ITOCPEICTBOM H3YUCHHUS TEOPETHUECKUX
MaTtepuaioB B cucteme LMS)

e HTOrosoe TeCTUpOBAHUE

7.2 lllkana u KpUTEPHH OLIECHUBAHUS Pe3YJIbTATOB 00y4eHUs!

HTorosas oleHKa 10 AUCLUIIIMHE PACCUNTHIBAETCA KaK CPEHEE B3BEILIEHHOE BCEX OLIEHOK
B COOTBETCTBYIOLIEM Kypce LMS MockoBCKOro nmojauTexa ¢ NpUMEHEHUEM BECOBBIX
K02(pPHULIMEHTOB, MPEICTABICHHBIX HUXKE:
e JlaGoparopusie paboTsl — 0,8
e Hrorosoe tectupoBanue — 0,05
e OsnakomiieHue c Teopueit — 0,15
OreHka 3a Kaxayro 1abopaTopHyIO paboTy BBICTABISETCSA UCXOS U3 PaKTHUECKOTO
BBITIOJTHEHMSI BCEX ITOCTABJIEHHBIX 33J1a4 C YYETOM CPOKOB UCIIOIHEHHUS: 3a KaXAy0 | Henento
IPOCPOYKH 33aHUS U3 OLCHKH BhrunTaercs 10 Oamnos.
JUis mosTydeHust MoI0KUTENbHON OIICHKH 3a 3a4€T CTYACHTY HEOOX0JMMO HaOpaTh BCETo
MUHHMMAJIBHO 55 6allIOB 1O AUCLUIUIMHE U 3aBEPIIUTH UTOTOBBIM TECT C PE3yJIbTaTOM HE MEHEe

55%.
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Jnanazon

IITxana oneHuBaHUA Omucanue

0aJUIOB

He 3aureno

0-54 He nocturayTo moporoBoe 3HaueHUE XOTS OBI IS OHOTO
YpOBHS (hOPMHUPYEMBIX HA MOMEHT MPOBEICHUS aTTECTAIUN
KoMIeTeHIInH. He BBINOoIHEeH ouH win 0oJiee BUAOB yUeOHOH
paboThI, MPEAYCMOTPEHHBIX YUeOHBIM I1aHoM. CTyIeHT
JIEMOHCTPHUPYET HETOJIHOE COOTBETCTBUE 3HAHUN, YMEHUIA,
HABBIKOB IIPUBE/ICHHBIM B Ta0JIMIIaX MMOKA3aTENICH, Oy CKAIOTCS
3HAYUTEILHBIC ONTUOKHY, IPOSBISACTCS OTCYTCTBHE 3HAHUH,
YMEHHUIA, HABBIKOB TI0 PSIy MOKA3aTeJIeH, CTYJACHT UCTIBITHIBACT
3HAYUTEIbHBIC 3aTPYAHCHUS TIPU OTICPUPOBAHUY 3HAHUSIMU H
YMEHUSIMH TIPU X TIEPEHOCE HAa HOBBIE CUTYAIIHH.

55-69 Cpennee 3HaueHue 111 BceX GOPMHUPYEMBIX HA MOMEHT
MIPOBEIEHNS aTTECTALMN YPOBHEH KOMITETEHIINN — 3.
BrimonHeHs! Bce BUAB yueOHON pabOThI, MPEeayCMOTPEHHbIE
y4eOHbIM Tu1aHOM. CTyIEHT JeMOHCTPUPYET COOTBETCTBHE
3HaHMi, B KOTOPOM OCBEILIEHa OCHOBHAsI, HauboJee BaxKHast
4acTh MaTepHaja, HO IPU 3TOM JIOMyIeHa OAHA 3HAYUTEIbHASL
omnOKa UM HETOYHOCTb.

70-84 Cpennee 3HaueHue 111 BceX GOPMHUPYEMBIX HA MOMEHT
MIPOBEIEHNS aTTECTALlMN YPOBHEN KOMITETEHIINN — 4.
BrimonHeHs! Bee BUAB yueOHON pabOThI, MPEeayCMOTPEHHbIE
y4eOHbIM Tu1aHOM. CTyIEHT JeMOHCTPUPYET HETIOJIHOE,
MPaBUIBHOE COOTBETCTBHE 3HAHUHN, YMEHUI, HABBIKOB

3auTeHo IMPUBCACHHLIM B Ta6J'II/I]_[aX HOKa3aTeJ'IefI, 0o eciu IIpu 5TOM

OBLTH JOMYLICHBI 2-3 HeCYLIECTBEHHBIE OIINOKH.

85-100 Cpennee 3HaueHue 111 BceX GOPMHUPYEMBIX HA MOMEHT
MIPOBEJIEHNS aTTECTALlMN YPOBHEH KOMITETEHIINN — 5.
BrimonHeHs! Bece BuabI yueOHOH padoThl, MPeayCMOTPEHHEIE
y4eOHbIM Tu1aHOM. CTyIEHT JeMOHCTPUPYET COOTBETCTBHE
3HAHWH, YMCHUH, HABBIKOB IIPUBEICHHBIM B Ta0IuIax
noKasareseH, onepupyeT npruoOpeTeHHBIMU 3HAHUAMM,
YMEHUSIMH, HABBIKAMH, TIPUMEHSET UX B CUTYalLlUsIX

IIOBBIIICHHOM CJIOKHOCTH. HpI/I 9TOM MOT'YT OBITh JAOITYIICHbBI
HC3HAYUTCIIBHBIC OH_II/I6KI/I, HCETOYHOCTH, 3aTPYAHCHHUA IPAU
AHAJIMTUYCCKUX OICpalugx, ICPEHOCE 3HAHUU U yMeHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBLIC CUTYAllUU.

7.3 OneHo4YHblIe cpeACTBa

7.3.1 Bonpocsl k 3auéty

1.
2.
3.

hd

Yto Takoe peHJepUHT B KOHTEKCTE KOMITbIOTEPHOI rpaduKu?

Kakue ocHOBHBIE 3Talbl PEHIEPUHTA Bbl MOKETE BBIICIUTH?

Kak ocymecTBsiercss uMnopT accetoB B Unity 1 Kakue OCHOBHBIE aCTIEKThI
HE00XO/IMMO YUUTHIBATh NPH HACTPOMKE aCCETOB?

Yro Takoe mielieprl ¥ KaKoBa UX POJIb B peHAEPUHTE rpaduKu?

Kaxue ocHOBHBIE THUIIBI LIEHAEPOB BbI 3HAETE?

Yro takoe ShaderGraph B Unity u kakue BO3MOXXHOCTH OH IPEAOCTABIISACT IS
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10.

11.
12.
13.
14.
15.

16.

17.

18.

19.
20.

co3zaHus meinepos?

Yo Takoe CUCTEMBI YaCTHI] U KaK OHU UCTIONB3YyI0Tcs B Unity?

Kak co3natorcs noroansie 3gpdexts! B Unity?

Yro Takoe ocBeuienue B 3D rpaduke 1 Kakue OCHOBHBIE THITHI HCTOYHUKOB CBETa
ucnonb3ytores B Unity?

Yro Takoe post-processing U Kakue OCHOBHBIE 3(h(hEeKThI MOKHO CO3J1aTh C €T0
nomortisio B Unity?

Kak co3natorcs u HacTpauBaroTcst oTpaxkenus B Unity?

Yro takoe Render Texture u kakre OCHOBHBIE TPUMEHEHHs OHO HaxoauT B Unity?
Uro rakoe Universal Render Pipeline (URP) u kakue ero oCHOBHbIE OCOOCHHOCTH?
Yro takoe Stencil Buffer u xak on ucnonesyercs B Unity?

Kakue ocHOBHBIE pa3nuuuns Mexay ucnois3zoanueM Stencil Buffer B URP u
BCTPOEHHOM peHjiepe?

Kakue ocHOBHBIE METO/IbI ONITUMHU3AINH IPOU3BOIUTEILHOCTH I'pauKU BBl 3HACTE B
Unity?

Kakne HHCTpYMEHTBI U TEXHUKH UCTIONB3YIOTCS JUIS CO3/IaHUs PEaTUCTUIHOM BOIBI
B Unity?

Kak coznate nunamudeckue Tenu B Unity?

Kak cozpats mpenomienue cera B Unity?

Kakne HHCTpYMEHTBI U TEXHUKH UCTIONB3YIOTCS ISt co31anus anumaruu B Unity?
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