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1 Hexau, 321241 U IVIAHUPYEMbIe Pe3yJIbTAThHI 00y4eHHs M0 TUCHUIITHHE

Henpto aucuumuinabl "KomnbioTepHast rpaduka’ sBiseTcss 00y4eHUue CTYJEeHTOB OCHOBaM
paboThl ¢ rpadMUYEeCKUMHU CUCTEMaMHU, B YaCTHOCTH, ¢ Mcrosib3oBaHueM JBrxkKa Unity. CTyneHTbI
U3y4aloT MPUHIMIIBI pEHIEPUHTa, PabOThl C aCCEeTaMHu, OCHOBHI MICHAEPHOIO MPOTrPaMMHUPOBAHMS,
CHCTEMBI YaCTHULl, HACTPONKY OCBELIEHUS U OTPaXEHUH, post-processing 3¢pdexTsl, a Takke padory
¢ Render Texture u Stencil Buffer. [Ipaktuueckast HanpaBieHHOCTh JUCHUIUIMHBI 3aKJIIOYACTCS B

TOM, YTOOBI

CTYACHTHI MOI'JIM IPUMEHSATH IIOJTYUYECHHBIC 3HAHH B PCAJIbHBIX IIPOCKTAX I10 pa3pa60TI<e

UTP WIH JPYTOTO MPOTPAMMHOTO 00ECIICUCHH S, UCIIOJIb3YIOMIEr0 KOMIBIOTEPHYIO TpaduKy.

3a;[aanI/1 JUCHUITIIIMHBI ABJIAIOTCA:

OOyueHHne CTYyICHTOB TEOPETHUYECKUM OCHOBaM KOMITBIOTEPHOI rpaduku U paboTe ¢
Unity;

Pa3BuTHE HaBBIKOB MMPAKTHYCCKONW pabOTHI C CHCTEMaMH PEHEPHHTa, MIciaepaMu,
CHCTEMaMHM YaCTHUI[ M JPYTUMH BU3YaIbHBIMU 3P PEeKTaMu;

OOyueHue CTYJACHTOB HACTPOUKE OCBELICHHUS U OTpakeHuid B UNity, HCoib30BaHuUIO
post-processing 3¢ (heKToB;

PasBuTHe y cTyneHTOB HaBBIKOB paboThl ¢ Render Texture u Stencil Buffer;

ITo utoram HU3YUCHUS JUCHUIINIMHBI CTYACHTBI 6y,HYTZ

3HaTh OCHOBBI MAaTEMAaTUKH, (DU3UKHU, BBIYUCIUTEIBHON TEXHUKU U IPOrPaMMHUPOBAHUS,
KOTOpBIC MPUMEHMMBI B KOHTEKCTE KoMIboTepHoii rpaduku (MOIIK-1.1);

YMerp pemaTh CTaHAAapTHBIE MPO(ECCHOHATBHBIE 334a4yl B O0JIACTH KOMIIBIOTEPHOU
rpaduku ¢ IpUMEHEHHEM €CTECTBEHHOHAYYHBIX U OOLICHHKEHEPHBIX 3HAHUI, METO/I0B
MareMaTu4eckoro ananusa u Mmoaenuposanus (MOIIK-1.2);

ViMeTh HaBBIKM TEOPETUYECKOTO W OSKCIEPUMEHTAIBHOTO HCCIEIOBAaHUS OOBEKTOB
kommbroTepHO# rpaduku (MOITK-1.3);

3HaThb OCHOBHBIE SI3BIKM MPOTPAaMMHUpPOBaHUS M paboOThl ¢ Oa3aMu JIaHHBIX,
OTIepAIIMOHHBIE CUCTEMBI U 000JI0YKH, COBPEMEHHBIE ITPOrPAMMHEIE CPEIbI Pa3paboTKH
UH()OPMAIIMOHHBIX CUCTEM U TexHosorui, Bkimtoyas Unity (MOITK-6.1);

YMeTh TpUMEHSTHh S3BIKM TMPOTPaMMHpOBaHHS M paboTel ¢ 0azaMu  JTaHHBIX,
COBPEMEHHBIE MPOTPAaMMHBIE Cpeibl pa3paboTKH WH(POPMAIMOHHBIX CHCTEM U
TEXHOJIOTHUI [Nl CO3JAaHHUS BHU3YalbHBIX J((}EKTOB, HACTPONHKH OCBEIICHUS U
oTpasKeHH, paboThl ¢ post-processing sdpdexramu, Render Texture u Stencil Buffer
(UOTIK-6.2);

ViMeTp HaBBIKM TNPOTPAMMHPOBAHUS, OTJIAIKA ¥ TECTHPOBAHUS MPOTOTHIIOB
IPOTPAMMHO-TEXHUYECKUX KOMIUIEKCOB 3a7lad B OOJIACTH KOMITBIOTEPHOH TpaduKu

(IOTIK-6.3).

Ob6yuenne no nucuuiuinHe «KommbroTepHas rpaduka» HampaBiieHO Ha (OpPMHUpPOBAHHE Y

00yJarONUXCs CIENYIOMNUX KOMITETEHITAMN

Ko n HaumenoBanue NuaukaTopbl 10CTHKEHUS] KOMIIETEHIHHA
KOMIIEeTeH M
NOIIK-1.1. 3HaeT OCHOBBI MaTEeMaTUKH, (PU3UKH,
OIIK-1. CnocoOeH npUMEeHSTh BBIYMCIIUTEIILHON TEXHUKN U TPOTrPAMMUPOBAHUS
€CTECTBEHHOHAYYHbIE U NOIIK-1.2.ymeer pemiaTb CTaHJapTHBIE
OOLIeMH)KEHEPHBIE 3HAHUS, METObI npodeccuoHanbHbIe 3a/1a4l ¢ TPUMEHEHUEM
MaTEMaTHYECKOI 0 aHalln3a U €CTECTBEHHOHAYYHBIX M OOLIEMH)KEHEPHBIX 3HAHU,
MOJIETTUPOBAHUS, TEOPETUYECKOTO U METOJI0OB MaTeMaTUYEeCKOr0 aHajIn3a u
AKCIEPUMEHTAIBLHOTO UCCIIEIOBAHUS MOJIETTUPOBAHUS
B PO ECCUOHAITBHON JIEATETLHOCTH HNOIIK-1.3. uMeeT HaBbIKK TEOPETUYECKOTO 1
HKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS 00BEKTOB




npodeccCuoHaNbHOM e TeIbHOCTH

HMOIIK-6.1. 3HaeT 0OCHOBHBIE SI3BIKH
IPOrpaMMHUPOBAaHUS U PabOTHI ¢ 0a3aMHU JaHHBIX,
OTICPAIIMOHHBIE CHCTEMBI U 000JIOUKH,
COBpPEMEHHBIC ITPOrPAMMHEBIC CPEIbl Pa3padOTKH
WH()OPMAIIMOHHBIX CHCTEM M TEXHOJIOTHH

OIIK-6. CiocobeH pa3pabaTbiBaTh NOIIK-6.2. ymeeT NIpUMEHSTh SA3bIKH
JITOPUTMBI U IPOTPAMMBI, IPUTO/IHBIE | TPOrPAMMHUPOBAHUS U paOOTHI ¢ Oa3aMU JTAHHBIX,
JUTSI IPAKTUYECKOTO MPUMEHEHHUSI B COBpPEMEHHbBIE ITPOTrPAMMHBIE CPEIbI Pa3padOTKU
obnactu nH()OPMAIIMOHHBIX CHCTEM U WH(OPMAIIMOHHBIX CUCTEM M TEXHOJOTUH JIJIst
TEXHOJIOTH aBTOMAaTH3alMK1 OU3HEC-TPOIIECCOB, PELICHUS

IPUKJIAIHBIX 33/]a4 Pa3IMUHBIX KJIACCOB, BEACHMUS
0a3 JaHHBIX U HH(OPMALIMOHHBIX XPAaHHUJIHUILL
NOIIK-6.3. uMeeT HaBbIKK IPOIPaMMUPOBAHNUS,
OTJIaJIKU U TECTUPOBAHUS IPOTOTUIIOB IPOTrPAMMHO-
TEXHUYECKHUX KOMIUIEKCOB 33]a4

2 MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30oBaTeibHOM MPOrpaMMbl

JlucuuIuimHa OTHOCHTCS K 4acTH, (POPMHUPYEMOH YIaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUI
6soka b1 «lucuumnuuel (MOLyIN)».

JlucuunianHa B3auMOCBsI3aHa JIOTUUECKH U COJEPKATEIbHO-METOAMYECKH CO CIACAYIOIUMH
aucuumHaMu ¥ npaktukamu OITOIT:

o Jluneitnas anre6pa

MaremaTndeckuii aHaJIN3
PactpoBas u BekTopHas rpaduka
MonenrpoBaHue B UTPOBON KOMITBIOTEPHOIN HHIyCTPUHU
TexHOMOrNKU MPOrPaMMHUPOBAHUS KOMITBIOTEPHBIX UTP
Pa3paboTka UTPOBBIX TPUITIOKEHUH O] MOOMIIbHBIE MIATPOPMBI
MeTo1pI ONTUMH3AINH UTPOBBIX TPOEKTOB

3 CTpyKTypa H cojiepKaHue TUCHUTLTHHBI

OOmass TPyJOEMKOCTh JTUCIHUIUIMHBI COCTaBISICT 3 3aUeTHBIX eawHmnbl, T.e. 108
aKaJIeMMUECKUX 4YacoB (M3 HUX 54 yaca — ayAUTOpHBIC 3aHATHS U 54 4Yaca — CaMOCTOSITEIbHAs
paboTa CTy/IEHTOB).

Paznensl aucnuruivHbl u3y4aroTcs Ha 3 Kypce B 5 ceMecTpe, (popma IpOMEXyTOUHOMN
aTTecTaluy — 3a4ET.

3.1 Buabl yueOHO# padoThl M TPY10€MKOCTh
(mo popmam o0yueHus)

3.1.1 Ounas popma oOyueHus

Ne CemecTpbl
. KoauuecTBo
n/n Buj yueOHoii padoTnbl
4acoB Cemectp Henens
cemMecTpa
1 | AyauTopHble 3aHATHS o4 5 1-17
B Tom uncie:




1.1 | Jlexuuu 18
1.2 | CemuHapcKue/IpaKTUUECKHUE 3aHATUS -
1.3 | JIaboparopHble 3aHATHS 36
2 | CamocTosiTeqIbHAs1 padoTa 54 5} 1-17
3 | IIpome:kyTOoUHasi aTTeCTALUS 5} 19-21
Dk3aMeH/3a4ET 3a4éT 3a4€T
Hroro: 108
3.2 TemaTnuyeckuii NJIaH U3y4YeHUs JUCITUTINHBI
(mo ¢popmam o0y4ueHms)
3.2.1 Ounas popma oOyueHus
TpyroeMkocTsb, yac
AynurTopHas padora
o Camoc
J:U" Paszngensl/TeMbl Cemun /ap Jlabop | Ilpaxt TOSAATE
AU CUMILINHBI Bceero | Jlex CKHC ATOpH | MHCCKA | 1 an
n NpaKTHYe | bIe S
UM padort
CKHE | 3aHSTH | OJATOT a
3aHATHUS o OBKa
1 Paznen 1. OcuoBer 3D 4
1.1 | Tema 1. OcHOBBI peHIEpUHTA 1 1
1.2 | Tema 2. UMmopT 1 HaCTpO¥Ka acceTOB 1 1
2. Paznen 2. Beenenue B meliaepsl 22
2.1 | Tema 3. OCHOBBI HICHIEPOB 2 4 6
2.2 | Tema 4. Beenenue B ShaderGraph 1 4 5
3. Pasgen 3. CucTteMbl 4acTHIL 16
3.1 | Tema 5. 3nakomcTtBo ¢ Particle system 1 2 3
3.2 | Tema 6. VFX 1 4 5
4, Pasgen 4. ®usuka cBera 24
4.1 | Tema 7 Ocgernienne 2 4 6
4.2 | Tema 8 Orpaxenus 2 4 6
5. | Paznmen 5. [IpoaBuHyThIe PaKTHKU 42
5.1 | Tema 9 Post Processing 2 4 6
5.2 | Tema 10 Render Texture 1 2 3
5.3 | Tema 11 URP 2 2
54 | Tema 12 Stencil Buffer 2 8 10




[Wroro (108 | 18 | 36 | [ 54

3.3 Coaep:xkanue JUCHUILTHHBI

Paszgea 1. Ocuosbl 3D

Tema 1. OcHoBbl penaepunra. Ilonstue penepunra. OCHOBHBIE 3Tanbl peHaepuHra B 3D
rpaduke. Pabora ¢ rpadpuueckuM manriaiHOM.

Tewma 2. UmmopT 1 HacTpolika accetoB. [Iponecc ummnopra acceroB B Unity. Hactpoiika u
ONTUMM3AIIMS ACCETOB VIS JIyUlIei MPOU3BOAUTEIHHOCTH.

Pa3nen 2. BBegenue B meiiiepbl

Tema 3. OcHoBBI 1IClIEepOB. BBenenue B meiepsl 1 uX poib B peHaepunre. O63op
OCHOBHBIX THIIOB IIEHIEPOB.

Tewma 4. Beenenne B ShaderGraph. Pa6ora ¢ ShaderGraph B Unity. Co3xanue u HacTpoiika
HIeHIepOB € UCMOJIb30BaHUEM BU3YyaJIbHOTO HHTEpdeiica.

Pazgen 3. CucremMbl 4acTHIX

Tema 5. 3nakomctBo ¢ Particle system. OcHoBbl paGoThl ¢ cuctemamu yactuil B Unity.
Cosznanue 3(pPeKToB MPH MOMOITH CHCTEM YaCTHIL.

Tema 6. VFX. Ucnonb3oBanue UNity mist co3manus NpOIBUHYTHIX BU3YaIbHBIX 3()()EKTOB B
HDRP.
Paznea 4. ®usuka cBera

Tema 7. Ocpemenue. Teopusi ocemenus B 3D rpaduxe. Pabora ¢ pazmuuHbMU

ucrouyHnkamu ceeta B Unity.

Tema 8. Orpaxenus. [lonsrue orpaskenus B 3D rpaduke. Co3panue u HaCTpOiKa OTpaKeHHHA
B Unity.

Pa3nen 5. [IpoaBUHYTHIE MPAKTUKH

Tema 9. Post Processing. Beenenue B post-processing 8 Unity. Co3aanue u HacTpoiika post-
processing 3 dexToB.

Tema 10. Render Texture. HMcnons3oBanue Render Texture mns co3nmanus 3¢dexroB u
otoOpakerust 3D 00bekTOB Ha 2D MIOCKOCTSX.

Tema 11. URP. Beenenue B Universal Render Pipeline (URP) B Unity. Ocob6enHocTH paboThI
u Hactporku URP.

Tema 12. Stencil Buffer. cnions3oBanue Stencil Buffer muist konTposst peniepinra Ha ypoBHE
nukceneit. [Ipumeps! ucnons3oBanus B Unity.

3.4 TemaTuka cCeMMHAPCKUX/TIPAKTHYECKUX U JJA00OPATOPHBIX 3aHATHH

3.4.1 JlaGopaTopHbIE 3aHATHS

1. Ocnogvl wetideprnoco npoepammuposanus. CTYIACHTBI MMO3HAKOMATCS C OCHOBaMHU
MPOrpaMMHUPOBAHUS IIECHACPOB, M3ydaT CTPYKTYpy UICHIEpOB M Haydarcs CO37aBaTh MPOCTHIC
mIeiiepsl At 6a30BBIX BU3YAIbHBIX 2 (EKTOB.

2. Shader Graph: B pamkax 3Toii paboThI CTyJeHTHI OyIyT paboTaTh C HHCTPYMEHTOM
Shader Graph B Unity, co3maBas u HacTpauBas II€HIEpbl C HCIOJB30BAaHUEM BH3YyalbHOTO
uHTepdeiica.

3. Cucmemvt yacmuy: CTyI€HTBI H3ydar padoTy ¢ cucTreMaMu yactull B Unity, cosmamyr

CBOM COOCTBEHHBIE CHCTEMBI YacTull U MNPUMCHAT HUX IJId CO3JaHUs Pa3INYHBIX BU3YAaJIbHBIX
3¢ heKTOB.

4. Ilozoonvie s¢pgpexmer: B sToit mabopaTopHOil paboTe CTYAECHTHI HayyaTcs CO3aBaTh
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pa3iu4dHble MOrogHbie dP(HEKTh, TaKUe KakK 0XKb, CHET U TyMaH, UCIIOJb3Ysl CUCTEMBbl YACTHIl U
WIEHIEPBHI.

o. Hacmpoiika oceéewjenusn: CTyqeHTbI U3ydaT pa3inyHble UCTOUYHUKH cBeTa B Unity u
Hay4aTcsi MX HacTpamBaTh, a Takxke paborath ¢ Light Probes ans co3manus peamucTHUHOTO
OCBCIIICHHSI.

6. Hacmpoiixa ompasicenuii: CTyIeHTBI y3HAIOT, KaK CO3/1aTh U HACTPOUTH OTPaXKCHHUS
B Unity ¢ ucnons3oBanueM Reflection Probes, u mpuMeHAT UX JJIsl yAy4IICHUS PEaTHCTUYHOCTH
CIICH.

1. Post-processing: B atoii paboTte cTyIeHTbI O3HAKOMSITCS ¢ TocToOpadoTkoii B Unity
U Hay4daTcs CO3/aBaTh M HACTPAUBATh pa3IMyHble KHHEMaTorpaduyHbie 3(PPEKTHI.

8. Render texture: CtyaeHThl u3y4ar, Kak HCIoyib30BaTh Render Texture mis co3nanus
pa3uaHbIX 3¢ hekToB U oToOpakeHus 3D 00bekToB Ha 2D MIOCKOCTSX.

9. Built-in peanusayus stencil buffer: CTymaeHTbI MO3HAKOMATCS C HCIOJIb30BAHUEM
Stencil Buffer Bo BcTpoennom pennepe Unity, U HayyaTcsi UCHOJB30BaTh €ro JJs YIpPaBICHUS
PECHIIEPUHTOM Ha YPOBHE ITHKCEIICH.

10. URP peanuszayus stencil buffer: B atoit 1abopatopHoii paboTe CTyIeHTbI H3y4ar, Kak
ucnons3zoBath Stencil Buffer B Universal Render Pipeline, u cpaBusT ero ucnons3oBanue B URP u
BCTPOCHHOM PEHJIEPE.

3.5 TemaTuka KypcoBBIX IPOEKTOB (KypPCOBBIX padoT)

KypcoBoii poeKT TUCIUIIINHON He MPeayCMOTpPEH.

4 YyeOHO-MeTOaAMYECKOE U NH(OPMALIMOHHOE o0ecnieyeHne

4.1 HopmaTusHbie 1okyMeHTbI 1 'OCThI

1. ®enepanbublii 3akoH oT 29 nexabpst 2012 roma No 273-®3 «OO06 obpazoBaHMM B
Poccuiickoit @denepanuny (¢ U3MEHEHUSMH U TOTIOJTHEHUSIMH);

2. ®enepanbHbI rOCyIapCTBEHHBIN 00pa3oBaTeNbHbIM CTaHIApPT BhICIIEr0 OOpa3oBaHUS -
OaxanaBpuaT no HampasieHuto noArotoBku 09.03.02 MudopmanroHHbIE CUCTEMBI U TEXHOJIOTHUH,
yTrBepkaeHHbIH [Iprkazom MunucrepcTBa oopazoBanus u Hayku PD ot 19 centabps 2017 r. N 929
"O6 ytBepxkaenuu penepanpHoro... Penakius ¢ usmenenusimu N 1456 ot 26.11.2020;

3. Ipuka3z MunncrepcrtBa obpa3oBanus u Hayku PD or 05 ampens 2017 r. No 301 «O6
yrBepkaeHnn llopsinka opraHM3anmMyd W OCYIIECTBICHHUS 00pa30BaTENBbHON JEATEIBHOCTH I10
o0pa3oBaTebHBIM MPOrpaMMaM BhICILIET0 00pa30BaHus — IporpaMMam OakanaBpHuara, porpaMmmam
CHeNHAINTETa, POTPaMMaM MarucTpaTyphl.

4.2 OcHOBHas1 JInTepaTypa

1. 3abemun, JI. KO. OcHOBBI KOMIIBIOTEPHOW TpaUKU U TEXHOJOTHH TPEXMEPHOTO
moaenupoBanus : ydeOHoe mocobue / JI. FO. 3abenun, O. JI. Konrokxosa, O. B. Hdump. —
HoBocubupck : Cubupckuii rocyapCTBEHHBIH YHUBEPCUTET TEIEKOMMYHUKAIMI U HH)OPMATHKH,
2015. — 259 c. — Texcr : anexrponnslit // Lludposoii oopaszoBarensHblil pecypc IPR SMART :

[caiiT]. — URL: https://www.iprbookshop.ru/54792.html (zara o6pamenus: 11.07.2022). — Pexum
JOCTYTIA: 7Sl aBTOPU3HP. TIOJIb30BaTeNeiH

2. bapanos, C. H. OcHoBBI KOMIIbIOTEpHOH Tpaduky : yueoHoe nocodue / C. H. bapanos, C.
I'. Tonkau. — Kpacnosipck : Cubupckuit dpenepanbHbiii yausepcutet, 2018. — 88 ¢. — ISBN 978-
5-7638-3968-5. — TekcT : anekrponHslit // Ludposoit odpazoBatenbHblil pecypc IPR SMART :
[caitr]. — URL.: https://www.iprbookshop.ru/84276.html (nata o6pamenwus: 11.07.2022). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOJIb30BaTeNeH
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3. Bacuises, C. A. OpenGL. Kommbiorepras rpaduka : yuednoe mocobue / C. A. Bacuibes.
— Tamb6o0B : TaMOOBCKHI1 TOCYIapCTBEHHBIN TexHn4eckui yauBepcutet, ObC ACB, 2012. — 81 c.
— Texcr : anextponHsiil // Ludpposoii oOpazoBarensublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/63931.html (mara o6pamenus: 11.07.2022). — Pexum mocTyma: s
aBTOpHU3UP. noJib3oBareien 2020

4.3 JlonoJIHUTe ILHASI JIUTEpaTypa

1. Keunn Jlammepc Iletinepsr u addexrsr B Unity. IMK-IIpece, 2016.
2. JIxozed Xoxunr Unity B nefictBuu. [Tutep, 2016.
3. Jlapkosuu C. CnpaBounuk UNITY. Kpatko, OsicTpo, mox pykoii. Hayka u Texnuka CII0,

4. Bonwd [IpBun A3eik melinepos. Kuura peneniros. JIMK Ilpecc, 2015

4.4 JneKTPOHHBIE 00pa30BaTeIbHbIE pecypChl

1. KomnbroTepHast rpaguka. LMS MockoBckoro HOJIUTEXA. URL:
https://online.mospolytech.ru/local/crw/course.php?id=4536
2. lleiinepHoe  mporpaMMHpOBaHUE. LMS  MockoBckoro  momurexa.  URL:

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

4.5 JIuueH3M0HHOoe ¥ CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHOe
odecredeHue

1. Unity
2. Microsoft Visual Studio, Community

4.6 CoBpeMeHHbIe npodeccuoOHATBHBbIE 02351 TAHHBIX U HH(POPMAIIHOHHBIE

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

5 MarepuajbHO-TeXHHYECKOe oOecrevyeHue

JIaGopatopHble pabOThl M CaMOCTOsITeNbHasE padoTa CTYIEHTOB JIOJKHBI IPOBOJUTHCS B
CIIEHNAJIN3UPOBAHHON ayJUTOPHUH, OCHALICHHOW COBPEMEHHOM OPITEXHUKOM M NEPCOHAJIbHBIMHU
KOMIIbIOTEPAMHU C MPOrPaMMHBIM OOECIEYEeHHEM B COOTBETCTBMM C TEMAaTUKOH M3y4aeMoro
Marepuana. Yuciao paboymx MeCT B ayAMTOPUHU JIOJDKHO OBITH JIOCTATOYHBIM ISl OOCCTIICUCHHS
UHIUBUYalIbHOW paboThl CTyaeHToB. Pabouee mecTo mpemopaBatrens TOKHO OBITh OCHAILlEHBI
COBPEMEHHBIM KOMIIBIOTEPOM C IMOJAKIIOUYEHHBIM K HEMY MPOEKTOPOM HAa HACTEHHBIN 3KpaH, WM
MHBIM aHAJOTMYHBIM 10 (QYHKIIMOHAIBHOMY Ha3HAYEHHUIO 000pyI0BaHUEM.

6 MeToauyeckne peKoMeHIAIUN

6.1 MeTonnueckue peKoMeHIAIHH ISl IPenoaBaTeJis 0 OPraHu3auu
o0y4eHust

1. HpI/I MOATOTOBKEC K 3aHATHUAM CJICAYCT IMPECABAPUTCIIHEHO npopa60TaTL MaTcpuall 3aHATHA,
npeaycMoTpeB €ro noaavy TO4YHO B OTBCACHHOC IJId 3TOI'O BPEMS 3aHATHA. CJ'IC,Z[yCT OoATOTOBHUTH
HGO6X0,ZII/IMI)I€ MaTr€purajibl — TCOPETUIYCCKUEC CBCACHUA, 3aJa4d U IP. HpI/I MMPOBCACHUMN 3aHATHUA
CJICAYCT KOHTPOJIUPOBATH MOAAYy MATCpHUajia U pPCUHICHUC 3aJaHuil C YuceTOM yqe6H0ro BPCMCHHU,
OTBCACHHOI'O IJId 3aHATHA.

2. HpI/I IMPOBEPKE pa60T H OTYCTOB CJICAYCT YYUTHLIBATL HC TOJIBKO IIPaBHIIBHOCTDH
BBITIOJTHEHU A SaﬂaHHfI, HO W OINTUMAJIBbHOCTH BBI6paHHBIX MCTOOOB PpPEHICHUSA, IMPABUIBHOCTDH
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BBITIOJTHCHH A BCEX €I'0 I1aros.

6.2 MeTozmquKne YKazaHnusd NJjasl oﬁyqamumxcn 10 OCBOCHHIO JUCHUIIJINHBI

B mpormecce camoCTOSTENbHOM pabOTHI CTYACHTBI 3aKPEIUISIOT W YLIyONsSIOT 3HAHWS,
MOJIyYCHHBIE BO BpEMs ayJIMTOPHBIX 3aHATHH, 10pabaThIBalOT KOHCIEKTHI M 3alUCH, TOTOBSTCS K
IPOMEKYTOUHOW AaTTEeCTallMM, a TaKXKe CaMOCTOSTEIbHO M3Y4aloT OTHENIbHBIE TeMbl Y4eOHOMH
POTrPaMMBI.

Ha 3aHATHSX CTYyIEHTOB, B TOM YHCIIE TNPEAINOJAralolIMX MPAKTHYECKYIO JEATEIbHOCTD,
OCYILIECTBIISICTCS 3aKPEIIJICHUE MOTYYCHHBIX, B TOM YHCJIE U B MPOLECCE CAMOCTOATENBHOM paboTHl,
3HaHuil. Oco0oe BHHMMaHME OOpalaeTcs Ha pa3BUTHE YMEHUM M HABBIKOB YCTAHOBJICHMS CBS3U
MOJIOKEHUN TEOPUH C MTPO(HECCHOHATBHON AEATEIbHOCTBIO OYAYIIEro CIeUaINCTA.

CamocrosrenbHas paboTa OCYILECTBIIAETCS MHAMBHUIYalbHO. KOHTPOIb caMOCTOATENbHOM
paboThI opranusyercs B AByX hopmax:

® CaMOKOHTPOJIb U CAMOOLIEHKA CTYJICHTA;
® KOHTPOJb CO CTOPOHBI IIpenoaaBaTeseil (TeKyIUi 1 IPOMEKYTOUHBIH).

Texymuii KOHTPOJIb OCYIECTBIIAETCS HA AyAUTOPHBIX 3aHATHUIX, IPOMEKYTOUHbIN KOHTPOJIb
OCYILIECTBIISICTCS HA 3a4€Te B MUCbMEHHOU (YCTHOM) opme.

Kputepusimu oLieHKH pe3yIbTaToOB CAMOCTOATEIBbHOM pabOThl CTYAEHTA SABIISAIOTCS:

® YPOBEHb OCBOCHUS CTYIGHTOM y4eOHOTO MaTepuaia,;
® YyMEHHUS CTyJICHTa HCIIOJNb30BaTh TEOPETUYECKUE 3HAHUS TPH  BBINOJIHEHUH
[IPAKTUYECKHX 3a/1a4;

e chopMHPOBAaHHOCTH KOMITCTCHIINH;
e o(hopmIcHHE MaTepHrajia B COOTBETCTBHU C TPEOOBAHUSAMH.

7 @oH] OLIEHOYHBIX CPEJICTB

7.1 MeToabl KOHTPOJIS U OLlEHNBAHUSA Pe3yJIbTATOB 00y4eHHs

B nporiecce 00ydeHust HCTIONB3YIOTCS CIEAYIONINE OIEHOYHBIE ()OPMBI CAMOCTOSTEILHON
paboThI CTYJICHTOB, OLIEHOYHBIE CPEJCTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHBIX
aTTeCTalU:

e BrimonHeHue 1ab0paTopHBIX padoT

e [IpomexxyTouHOE TECTUPOBAHHE (ITOCPEICTBOM H3YyUCHUS TEOPETHIECKUX
MaTtepuaios B cucteme LMS)

e HTorosoe tectupoBaHue

7.2 lllkana u KpUTEPUHU OLICHUBAHNS Pe3yIbTATOB 00y4eHUs

HToroBas orieHKa 1o JUCIUTUTMHE PACCUUTHIBACTCS KaK CpeHEEe B3BEIICHHOE BCEX OLIEHOK
B COOTBETCTBYIOLIEM Kypce LMS MoCKOBCKOTro rmoimTexa ¢ MpuMEHEHHEM BECOBBIX
K02 (HUIIMEHTOB, MTPEICTABICHHBIX HUXKE!
e Jlaboparopusie padboTsr — 0,8
e Urorosoe TecrupoBanue — 0,05
e Osnakomiienue ¢ Teopueit — 0,15
OreHKa 3a Kaxayro J1a00paTOPHYIO padOTy BBICTABISIETCS HCXOIS M3 (PAKTHIECKOTO
BBITIOJTHEHUSI BCEX MOCTABJICHHBIX 33714 C YIYETOM CPOKOB HCIIOTHEHHUS: 3a Kaxayto 1 Hemento
MPOCPOYKH 3aaHMs U3 OlleHKH Bbhrautaetrcs 10 6anos.
JUist mosTydeHust OJIOKUTETHHOM OIIEHKH 3a 3a4€T CTYIEHTY He00XO0MMO HaOpaTh BCETO
MUHHMAJIBHO 55 6ayIOB MO AUCIUTUINHE U 3aBEPIINTH UTOTOBBIA TECT C PE3yJIbTaTOM HE MEHEE

55%.
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IITkana oneHUBaHUI

Jnanazon
Ormmcanme
Z:N8(6):)

He 3aureno

0-54 He nocTurayto nmoporoBoe 3HaueHUE XOTs ObI IS OJHOTO
ypoBHS (GOPMHUPYEMBIX Ha MOMEHT MPOBEACHUS aTTeCTalluN
KoMmrieTeHnui. He BBITIOIHEH onvH win Ooiee BUAOB yueOHOI
paboThI, IPeAyCMOTPEHHBIX YueOHBIM TIaHOM. CTyIeHT
JIEMOHCTPHUPYET HETIOJHOE COOTBETCTBUE 3HAHUM, YMEHUH,
HaBBIKOB [IPUBEACHHBIM B TA0IHUIIAX [IOKA3aTeNIEH, NOITyCKat0TCs
3HAYUTENbHBIE OINOKH, IPOSBIISETCSl OTCYTCTBUE 3HAHUM,
YMEHHUI1, HABBIKOB I10 Psiy MOKa3aTeneH, CTYICHT UCIIBIThIBAET
3HAYUTEbHBIE 3aTPYAHEHUS IPU ONIEPUPOBAHUN 3HAHUSAMH U
YMEHMSIMU IIPY UX TIEPEHOCE Ha HOBBIE CUTYAIHH.

55-69 Cpennee 3HaueHue 14 BceX GOPMHUPYEMBIX HA MOMEHT
NPOBE/ICHHS aTTECTAllMM YPOBHEW KOMIIETCHIMIA — 3.
BeimosHeHs! Bee BUBI y4eOHOM pabOThI, IPEyCMOTPEHHEIE
yueOHbIM Tu1aHOM. CTYIEHT JIeMOHCTPHUPYET COOTBETCTBHE
3HaHMH, B KOTOPOM OCBEILICHAa OCHOBHAsI, HAaHOOJIee BasKHAS
94acTh MaTepuaia, HO IIPH 3TOM JOIYIIeHA OTHA 3HAYUTEIIbHAS
omunOKa MM HETOYHOCTb.

70-84 Cpennee 3HaueHue T BcexX HOPMHUPYEMBIX HA MOMEHT
MIPOBEJICHHS aTTECTAINU YPOBHEH KOMITETEHITHH — 4.
BrInosiHeHBI BCe BHIBI yU€OHOH paOOThI, IPEAYCMOTPEHHBIC
yueOHbIM I1aHOM. CTyZIEHT AEMOHCTPUPYET HETOJIHOE,
MPaBUJIbHOE COOTBETCTBUE 3HAHUMN, YMEHU, HABBIKOB

3auTeHo MIPUBEIEHHBIM B TA0JIMIAX ITOKA3aTeJe, JIN0O0 eCITU MIPH ATOM

OBLIM JOMYIIEHBI 2-3 HECYIIIECTBEHHBIC OIIHOKH.

85-100 CpenHee 3Ha4eHUE I BCeX POPMUPYEMBIX HA MOMEHT
MPOBEICHHS ATTECTAIMU YPOBHEH KOMITETCHITUH — 5.
BeinosiHeHbI Bee BUBI yueOHOH paboThl, MPEeIyCMOTPEHHbIC
yueOHbIM T1aHOM. CTYIEHT IEMOHCTPUPYET COOTBETCTBUC
3HAHU, yMEHWA, HABBIKOB MPUBEJICHHBIM B TAOIHIIAX
MoKa3aTeJie, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSIMH,
YMCHHSIMH, HABBIKAMH, IPUMEHSET UX B CUTYaIUAX

MOBBIIIIEHHOM CI0XKHOCTH. [Ipr 3TOM MOTYT OBITh TOMTYIIIEHBI
HE3HAYUTEIbHbIEC OIINOKH, HETOYHOCTH, 3aTPYIHEHHS TIPU
AHAJIMTUYECKUX ONEpallUsX, IEPEHOCE 3HAHUM U YMEHUI Ha
HOBBIE, HECTAH/IAPTHBIE CUTYAaIlNH.

7.3 OnleHOYHbBIE CPeACTBA

7.3.1 Bompocsl k 3a4éTy

1.
2.
3.

o

UTto Takoe peHIepUHT B KOHTEKCTE KOMITbIOTEPHOU TpaduKu?

Kakue ocHOBHBIE Tambl pEHEPUHTA BBl MOKETE BBIICTTUTH?

Kak ocymectpiisiercst ummnopT accetoB B UNity u kakue OCHOBHBIC aCTICKThI
HE0OXOIMMO YUUTHIBATh MPU HACTPOMKE acCEeTOB?

UYro Takoe meiiepsl ¥ KakoBa UX POJIb B peHACPUHTE TpauKu?

Kakue ocHOBHBIE TUIIBI IIEHEPOB BBl 3HAETE?

Yro takoe ShaderGraph B Unity u kakie BO3MOXXHOCTH OH IIPEIOCTABIISET IS
CO3JIaHMs EHIepOB?
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o

10.

11.
12.
13.
14.
15.

16.

17.

18.

19.
20.

Yro Takoe CHCTEMBI YaCTHI[ K KaK OHU MCITOJIB3YIOTCS B Unity?

Kak cosznatorcs moroausie 3ddextst B Unity?

Uro Takoe ocsenieHue B 3D rpaduike u kakue OCHOBHBIE THITBI HICTOYHHKOB CBETA
ucrnonb3yrores B Unity?

Yro Takoe POSt-processing u kakue oCHOBHBIC 3 (HEKTH MOKHO CO3/IaTh C €T0
nomortipio B Unity?

Kak co3marorcst 1 HacTpauBaroTCst oTpaxkenus B Unity?

Yro Takoe Render Texture u kakue OCHOBHbIC IIPUMEHEHHUsI OHO HaxoauT B UNity?
Yro Takoe Universal Render Pipeline (URP) u xakue ero ocHOBHbIE 0COOCHHOCTH?
Yro takoe Stencil Buffer u kak on ucnonssyercs B Unity?

Kakwue ocHOBHBIE paznuuuns Mexay ncnoss3oBanuem Stencil Buffer B URP u
BCTPOCHHOM peHjiepe?

Kakne 0ocCHOBHBIE METO/1bI ONITUMU3AIUH TPON3BOIUTEILHOCTH Ipa) KU BBl 3HAETE B
Unity?

Kakne MHCTpYMEHTHI M TEXHUKH UCTIONB3YIOTCS JUIsl CO3/IaHUS PEATUCTUYHON BOBI
B Unity?

Kak co3nars nuHamudeckue Teuu B Unity?

Kak co3nare npenomiieHue ceera B Unity?

Kakue HHCTpYMEHTBI M TEXHUKU MCIOJIB3YIOTCS ISl co3/ianus anumanuu B Unity?
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