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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnuza b1.B.04 KommibtoTepHasi rpayka OTHOCUTCS K 4acTH, (OpMUPyeMOi ydaCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

ucnonb3yembie npu
paspabomke npoepammHo20
obecneyeHust

TIK-4.2: 3Haem memoOb! u
cpedcmea npoeKmupogaHus
npoepammHozo obecneueHust
IIK-4.3: 3Haem memoob! u
cpedcmea npoeKmupo8aHus
6a3 0aHHbIX

IIK-4.4: Ymeem
ucnob308amb
cyujecmayioujue munoebie
peweHus u wabaoHbl
NpoeKmuposaHust
npoepammHo20 obecneueHust
IIK-4.5: Ymeem npumeHsimb
Memoobl U cpedcmea
NpoeKmuposaHust
npoepammHo20 obecneueHusl,
cmpykmyp OaHHbix, 6a3

OaHHbIX

paspabomke npoepammHO20
obecneueHus 8 obaacmu
KoMnblomepHoli epagpuku.

IIK-4.2:

3Hamb:

6a308ble A3bIKU
Npo2pamMmuposaHus,
npumeHsiemMble 8 KOMNbIOMEPHOU
epaguke;

3HamMb Meopemuyeckue OCHOBbl
Memodo8 U aneopummos
KoMnblomepHoli epagpuku.

I1K-4.3:

3Hamb:

6a3oeble A3bIKU
npo2pammuposaHus,
npumeHsiemMble 8 KOMNbIOMepPHOU
epacuke;

3HamMb meopemuyecKue OCHOBbl
Memodo8 U an20pummos
KomnblomepHoll epacpuku.

IIK-4.4:

Ymemb:

npoeooumb aHanu3 u ebl6op
cospemeHHblx mexHoaoauli KT e
peanuzayuu UHOpMayUoHHOU
cucmembl;

npogodumb aHaau3 u ebibop

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITIK-4: Cnocobex IIK-4.1: 3Haem munosble IIK-4.1: CobecedosaHue
npoekmuposamb peweHust, bubauomexu 3Hamb: Tecm 3quém:
npoepammHoe npo2pammHbIx Modyseli, 6a3086ble COBPEMEHHbIe IIpakmuueckoe K
obecneueHue OHMpO/ibHble
wabnoHbl, KAAacChl 06beKmos, | 6ubauomeku, ucnonb3yemble npu | 3a0aHue

80NpoChbl




IIK-4.5:
Ymemb:

epacpuku;

uccne008aHull.

aneopummos KI & cpepe

eusyaausayuu Hay4yHblx

npogeccuoHabHoO
pazpabambigamp u
UCnob308aMb NPOPAMMHOE

obecneueHue KOMnblomepHoLti

3. CTpyKTypa U cojepkKaHHue AUCLUILIUHbI
3.1 TpyA0eMKOCTb AMCLUII/IUHBI

oyHasnA
OO011as TPY/J0EMKOCTD, 3.e. 3
YacoB 1o yueoHOMY IJIaHY 108
B TOM 4HuC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHSA JIEKIJMOHHOI'0 THIIA 32
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1a0opaTopHble padoThI) 32
- KCP 1
caMocTosATe/IbHasA padoTa 43
IIpomexyTouHasi aTTecTamis 0
3auér

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pa3a€ﬂCIM) C YKdsdHuem 0MmMBe0eHHO20 HA HUX Koauuecmed

axkademuuecKux udcos u 8uobl yuebHbIX 3aHamutl)

HaumeHoBaHMe pa3[ie/noB U TeM JUCLATUIMHBI Bcero B TOM UHC/Ie
Yachl
( ) KoHTakTHas pabora (pabota Bo
B3aUMO/IeHCTBUY C IIperio/jaBaTesem),
Yackl U3 HUX
3aHSTHS CamocTosTensHas
CeMHUHapCKOro paGora
3aHATUA THUIA o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakTHyeckue | Bcero Jacel
THUMAa 3aHsATHs1/1abopa
TOpHbIE
paboTsI), acs
$ $ b ¢ b
0 s} 0 0 0
Beezenvie. KommnbtotepHasi rpadmka B MHGOPMALMIOHHBIX CUCTEMAax 3 1 2 3 0
Teopus 1BeTa. LIBeT 1 1IBeTOBBIE MOJe/IN 6 2 2 4 2
Tpuniummne! nporpamMmmupoBanust 2d-rpaduku u rpaduueckoro uHrepgeiica 4 0 5 9 9
T10/1b30BaTest
O6paboTka n30bpakeHuH, GUILTPHI 8 4 2 6 2




ITapameTprueckue MOJUHOMUAJBHbIE KPHBbIE U TIOBEPXHOCTU 6 2 2 4 2
BazoBble pacTpoBble anrOpUTMBbI 8 2 2 4 4
OCHOBHBI€ a/ITOPUTMBI BBIUMC/IUTE/IBHON reOMeTpun 9 3 2 5 4
dpakTajbl. MeTog CHCTeM UTepaTHUBHBIX QYHKIMH 4 0 0 0 4
KoopiuHaTHBII MeTo/| B KOMIIBIOTEPHOH rpaduike 8 2 2 4 4
I'paduueckuii 3d-KoHBeliep U CUHTe3 H300paykeHNH 8 2 2 4 4
MeTo/pl TEKCTYPUPOBAaHUSA 8 2 2 4 4
ba3oBbie nporpammuble cpepctBa 3D-rpaduku. OpenGL 6 0 2 2 4
MeTo/ibl M aTOPUTMBI TpeXMepHO# rpadyKy. PeanucTiuHas BU3yanusalys 8 4 ) 6 9
3d-cuen

Y paneHvie HeBUANMMBIX 371eMeHTOB. TeHn. OnTUMU3aLys BBIUMC/IEHHI 6 2 2 4 2
Ielineps! B 3d-rpadrike 6 2 2 4 2
MeTo/bI MOZeTPOBAHUS IPUPOJHBIX 0OBEKTOB U SIBJIEHUH C IIPUMEHeHHeM 5 ) 9 4 1
1IeliziepoB

Hayunas Busyanm3arys 4 2 2 4 0
ATrecrtarust 0

KCP 1 1

Wtoro 108 32 32 65 43

Cojep)kaHue pa3/ie/ioB M TeM AUCIUILIUHBI

Beegenvie. KommbtotepHasi rpadmka B MHPOPMALMOHHBIX CHCTEMAX

Teopus 1BeTa. LIBeT 1 LIBeTOBBIE MOJe/IN

[puHuMIel nporpaMmupoBanus 2d-rpaduku u rpaduueckoro uHTepdeiica moab3oBaTesst
O06paboTka U300paXkeHHUH, (DUMBTPbI

[TapameTpuueckue OJMHOMHUA/IBHbIE KPUBbIE U IOBEPXHOCTU

ba3oBbie pacTpoBbIe arOPUTMBI

OcHoBHBbIe arOPUTMbl BEIYMCIUTEIBHON reOMeTpUU

@pakTasnel. MeToA cucTeM WTepaTUBHBIX (PyHKIMN

KoopuHaTHBIM MeTo/, B KOMITbIOTEPHOM rpaduke

I'padmueckuii 3d-KoHBeliep 1 CHTe3 U300paykKeHuit

Merto/ibl TEKCTYpHUPOBaHHUS

ba3oBrie nporpammMHele cpescTBa 3D-rpaduku. OpenGL

MeTo/bI ¥ aITOPUTMBI TPEXMEPHOU rpauku. PeamctuuHas Busyanu3sanus 3d-cLeH

Y naneHue HeBUJUMBIX 3/1eMeHTOB. TeHU. OnTUMM3aLIKs BbIUACTEHUH

[Tetineps! B 3d-rpaduke

MeTo/b! MOJIeTMPOBAHUS ITPUPOJHBIX 0OBEKTOB U sIB/IEHUI C IPUMeHeHUeM 1ieliiepoB
Hayunad Busyanusanys

4. YueGHO-MeTOjUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJarouXCcs

CamocrosTenbHass paboTa 00yJaroU[UXCsi BK/IOUaeT B Cebsl MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aZlaHUSIM JIJIsT TeKYIIero KOHTPOJISI ¥ TIPOMEXKYTOUHOW aTTeCTalldy TI0 UTOTaM OCBOEHUsl AWCLUTUIMHBI
MPUBEJEHHBIM B II. 5.

st obecrieueHrs1 CaMOCTOSITE/TBHOM PabOTHI 00yUarOLMXCsl MCTIONB3YFOTCS:



OneKTpOHHbIe KYPChl, CO3/IaHHbIE B cHCcTeMe 371eKTpoHHOoro o0yuenuss HHI'Y:

Typnanos B.E. «KomnstotepHast rpaduka JO», https://e-learning.unn.ru/course/view.php?id=804.

VHble yueOHO-MeTOMUECKIe MaTepHaIbl:

a) OCHOBHad JMTeparypa:

— Kypc: Typnanos B.E. «KommnbiorepHasi rpaduka JJO» https://elearning.unn.ru/course/view.php?
id=804.

— Kypc: Anekcanzp Kynvkos, Tamapa OBUMHHHMKOBA. ANTOPUTMHUYECKHE OCHOBBI COBPEMEHHOU
KomnbtoTepHoi rpaduku, UHTYUT (http://www.intuit.ru/studies/courses/70/70/info)

— Kypc: Henunc boronenos, Bagum Typsianos. KommbioTepHasi rpaguka B MH)KEHEPDHOM aHalu3e U
HayuHoM Busyanu3sanuu, MHTYUT (http://www.intuit.ru/studies/courses/587/443/info)

0) momonHUTebHAS JITepaTypa:

— Kypc: Anpapeit CemeHoB. [IporpammupoBaHue rparyeckux MpoLeccopoB € UCI0/Ib30BaHUEM
Direct3D u HLSL (http://www.intuit.ru/studies/courses/1120/175/info)

— Kypc: Co3zanue rpadguueckux mojeneit ¢ momoiisto Open Graphics Library(OpenGL).
MHTYUT (http://www.intuit.ru/studies/courses/2313/613/info)

5. @oHA OLEHOYHBIX CPEeACTB [JiIs TEKYIero KOHTPO/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalM Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKyIero KOHTPOJIA yCIeBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHHUSA:

5.1.1 TunoBsle 3apanus (oneHouHoe cpenctBo - ColecefoBaHHe) /I OLEHKH
copmupoBaHHocTH Komnerennuu ITK-4:

1) «LIBeToBBIe MOZeMM». [Ipeobpa3zoBanue n3obpakeHus U3 mojgen RGB B HSV
a. Kakwue cpezictBa ObUTH BBIOpAHBI /1S peain3aliiy MM0JIb30BaTe/IbCKOTo HHTepdeiica U moueMy?
b. Kakue CTpyKTypbI JaHHBIX ObLIM UCTIO/Ib30BaHbI /IJ1s1 XPAHEHUS U300pa)keHus?

2) «O6paboTKa n306pakeHuid». Peau3aliyst MpOCTEUIIINX TOUEUHBIX M MAaTPUUHBIX (DHUTBTPOB,

WHCTPYMEHTOB MaTeMaTUuecKoi Mmopdoioruu
a. Uem oT/inyaeTcs TOUeUHbI (PUILTP OT MAaTPUUHOTO?
b. OT yero 3aBUCUT MPOU3BOAUTETLHOCTL MPUMeHeHUs1 GubTpa?
c. Kakue orpaHnyeHusi HaKk/1abIBatOTCS Ha siIpO CBEPTKHU (MaTpUYHbIN (GUIbLTP)?

d. Kak MoxHO 06pabaTbIBaTh FPAaHUUHBIE TTUKCETH W300paykeHHs B CTydae MaTPUUHOTO

¢unbTpa?

3) «MopenvpoBaHre U BU3yanr3alys TpeXMepHbIX [MOIMIOHAIbHBIX CLieH ¢ moMolbio OpenGL.

TekcTypupoBaHUe MPOCThIX 00 BEKTOB»



a. [Inana3oH 3HaueHuM TeKCTYPHBIX KOOPJWUHAT?

b. Kak BbIUMC/IAIOTCS TEKCTYPHbIE KOOPAWHATHI?

c. Kakue crioco0bl cryia)xuBaHuUsl TEKCTYD BbI 3HaeTe?
d. Uto Takoe MIP TekcTypupoBaHue?

e. Kak c moMoIIipto TeKCTyphI CO34aTh WITI03MI0 Oosiee Cy10)kHOM (hopmbl pegmeTa? TexHOMOTHS

bump mapping.
4) «TpaccupoBKa nyueii Ha rpaduueckom npotieccope ¢ ucrnoab3oBaHuem GLSL»
a. Kakoi 1ieriiep J0O/KeH BBIMOMHATh OCHOBHOM a/IfOPUTM TPAaCCUPOBKU JIyYel U roueMy?
b. Kakue cTpyKTypbI JaHHBIX 00€CTIeunBatOT TPACCUPOBKY JIyUei?
c. Yem otmuaroTcst TeKCTypoI oT 6ydepoB B GLSL?
d. Kakue ocobenHocty GLSL oTpakatoTcsi Ha peasM3aljiy arTOPUTMa TPaCCHPOBKH Jiyueii?
e. KakoBa CTpyKTypa LIeliepHOU porpaMMbl?
f. Uem oT/IMYarOTCS a/IrOPUTMBI TlepeceueHus yda C TpeyroJbHUKOM?

Kputepun onenuBanus (oneHouHoe cpeacTBo - CobecefoBaHue)

Ouenka Kpurepun onieHuBaHus

3auTeHo CTyzeHT Jan pa3BepHYThIN OTBET Ha BCe BOMPOCHI 0€3 CYIIeCTBEHHBIX OLITHUOOK.

He 3auTteHo [Ipu OTBeTe CTyJeHT JomycKaeT rpyOble OIMOKM B OCHOBHOM MaTepHare.

5.1.2 TumnoBbie 3afaHusa (omeHOYHOe cpeacTBO - Tect) 1A OLeHKH C(HOPMHUPOBAHHOCTH
xkomnetrenuu ITK-4:

¢ Tun — oJUHOYHBIIA BEIOOP.
BOCHPHHTI/IE [IBe€Td I'/Ia30M 4e/IOBEKa obecreurBaroT CIielida/IbHbI€ KJ/IeTKH

* KOJIOOUKU

* TIAJIOUKU

* HeMpOHbI

2. Twr — oAMHOYHBIN BLIOOD.

3apauva: JKentolii ipu GesioM cBeTe JICT OyMary OCBETU/IA CUHUM L{BeTOM. Kakoli 1jBeTa JIicTa MbI
[IpY 3TOM YBUJUM?



+ Cunuit

* 3esieHbIN

- Kpacnsiit

+ Besnbiii

* YepHbIit

* MaMHOBBIU

3. Tum — oAUHOYHBIN BLIOOP.

3ayaua: »Kenrtblit mpu GesioM cBeTe TUCT OyMarv OCBETH/IA Ma/IMHOBLIM 1iBeToM (Magenta). Kakoit
1[BeTa JIMCTa MbI [IPH 3TOM YBUUM?

- CuHMM

- benwii

- Kpachbrit

* UepHbIi

* Ma/MHOBBIH

Kputepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)

OueHka Kpurepuu orjeHuBaHus
3auTeHo Kak muaumMyM 80% mpaBUJIbHBIX OTBETOB B TECTE
He 3aUTeHO MeHee 80% MpaBWIBHBIX OTBETOB B TeCTe

5.1.3 TumnoBble 3ajaHus (oueHOUHOoe cpeAcTBO - IIpakTHYeckoe 3ajaHue) AJA OLIEHKH
copmupoBaHHocTH KomnereHnuu I1K-4:

1) «LiBeToBble Mozienn». [Ipeobpa3oBanue n3obpakeHus u3 mogemi RGB B HSV

2) «O6paboTka n300pakeHuii». Peanu3anys TOUEUHBIX U MAaTPUUHBIX (QUILTPOB, HHCTPYMEHTOB
MaTeMaTU4yeCcKoit MOp(OJIOTHUH.

3) «MopenvpoBaHue ¥ BU3yaau3alis TpeXMepHBIX MTOJUTOHA/IBHBIX CLieH ¢ nomoltsio OpenGL.
TekcTyprpoBaHHe IPOCTHIX 00HEKTOB»

4) «TpaccupoBka yueit Ha rpaduueckoM TipoLieccope ¢ ucrnosb3oBaHrueM GLSL»

KpuTepuu onjeHuBaHus (o0LleHOUHOe CpeACcTBO - [IpakTHUeckoe 3a/jaHue)

OueHka Kpurepuu orjeHrMBaHUs

3aUTeHO | BEINO/IHEeHB! Bce WK 00/Ibllas yacTh 3TarloB pelieHrs 3aid4i Win 3a/idada pelieHa C




Ouenka Kputepun ouieHuBaHust
He3HAUUTeTbHbIMU HefjoueTamu. [IporpaMma v pe3yibTaThl PA0OTHI MPEe/ICTAB/IEHbI
TIpernozaBareso B CPOK.
BbIrmosiHeHBI He Bce 1abopaTopHbIe pabOThI HJTH BLITIO/IHEHBI He B ITOJTHOM 00beMe (TIpe/iCTaB/IeHO
He o
He TIOJTHOE OTMCaHKe 3TaroB BLITOJHEHUS 3a/laHWH, MporpaMMa padoTaeT HEKOPPEKTHO,
3auTeHo

pe3y/bTaThl paboThI He Mpe/|CTaB/eHbI TIPeTo/aBaTeo).

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

aTTecTaluu

Ixana OIl€HUMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHHHﬁ

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0OBJIETBO O4YeHb
IUI0XO0 XOpo1110 OT/INYHO MPEBOCX0/{HO
POBaHH UTEe/IbHO PHMTEe/ILHO Xopouio
ocTH
KOMIIeT
eHIHH
(uHpUK
aropa
AOCTHIK He 3a4YTeHO0 3aUTeHOo
eHUs
KOMITIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
N . 3HaHUM B
3HaHUU MuHuManeH | 3HaHWU B obBeMe YpoBeHb
TeOPeTHUeCKOro o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obneme, -
3HaHUN HIDKe . oLeM 3HaHU B
HeB03MO>KHOCTb 1l ypOBeHb 1o1eM COOTBETCTB
MUHUMAa/bHBIX o rporpaMme obbeme,
3HaHUSA | OL|EHUTb NOJHOTY N 3HaHUM. rporpamme yiolleM
o TpeboBaHHMH. MOJrOTOBKU MpeBbILIAOLIe
3HaHUN [Homny1ieHo MO/rOTOBKU rporpaMme
Nmenu mecTo . Jomny1ieHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'0 . JonyieHo MO/JITOTOBK
rpy6Oble ommbKM HEeCKOJ/IbKO [O/JrOTOBKHU.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HeCyllecTBe
obyuarorierocsi ot o1IboK Herpy6bIx HHEIX HeT.
oTBera ormbok
ombokK
IIpogemoHc
TPUPOBaHbI
IIpogemoHC Pup
IIpogemoHc | Bce
IIposeMoHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMeHUSL. IIpopemMoHCTp
OCHOBHbIE OCHOBHBI®
OTcyTcTBHE OCHOBHBbIE PernieHs! HpOBaHbI BCe
Ipu pemenun YMEeHWUS. yMeHUs.
MUHHMMaJIbHBIX yMeHusl. BCE OCHOBHbIE
o CTaH/IaPTHBIX Perrensr Periens! Bce
YMeHHI. PelieHbl Bce | OCHOBHbIE yMeHwUsl.
3a7iau He TUIIOBBIE OCHOBHBI®
HeBo3M0XHOCTh OCHOBHBIE 3a/iauu C PetiieHs1 Bce
TPOZIEMOHCTPUP | 3a7iau C 3a7lauu C
OLIEHUTDb HaJTMUHe 3aJaum. OTJIe/TbHBIM | OCHOBHBIE
YmeHus N OBaHbI HerpyObIMH | HerpyObIMU
YMeHUH BbimonHeHs! | u 3a/aun.
OCHOBHBIE omMbKaMu. | omIMOKaMH.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BbinosHeHsl
yMenus. Vimenu | BeinonHeHsl | BbimonHeHbl
OTKasa B [I0JIHOM €HHBbIMU BCe 3a/laHus, B
MecTo rpyObie BCE BCe 3aaHus
obyuatorerocs ot obbeMe, HO | HeJjoueTaM | TMOJHOM
OLIMOKM 3a[jaHuUs], HO | B IOJTHOM
oTBeTa HEeKOTOpble | U, obbeme 6e3
He B obbeme, HO
c BBITOJIHEH He/IoueToB
[10JTHOM HEKOTOpble
HeloueTaMHu | bl BCe
o6beme d
3a[aHus B
HefloueTaMu
[0JTHOM
obbeme
Hagbiku | OtcytcTBHE [Ipu pelenuu Nwmeetcsa ITpogemonc | Ilpogemonc | IIpogemonc | IlposemMoHcTp
6a30BbIX CTaHZ,APTHBIX MUHMMa/ibH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbI | UPOBaH
HaBBIKOB. 3a/lay He bl Habop 6a3oBble 6a3oBble HaBBIKU TBOpUECKUM
HeB03MO>KHOCTD MPOAEMOHCTPUD | HABHIKOB HaBBIKY TIPM | HABBLIKW MIPU | TIpU MOJX0[ K
OLIEHUTDb Ha/inuve | oBaHbl 6a30Bble | [yist pelleHud pelleHur pelleHur peLleHHUI0




pelLeHyst
HaBBIKOB CTaHZJapTHbI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI
BCJIE[ICTBUE HaBbIKU. VIMenu X 3374 C HBIX 3a/]a4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBIM Oe3
HEKOTOPBIM oruboK 1 X 33714
obyuatorjerocst OT | OMHOKK u oLIMO0K U
u HeJloueToB
oTBeTa HeJjoueTaMu HeJloueToB
HeJloueTaMu
IITkasa oLeHUBAHUA MPU MPOMEXYTOYHOMN aTTeCTaluu
Onenka YPpoBeHb NOArOTOBKH
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpMHUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBAHBI Ha YDOBHE He HIDKE «IIPeBOCXOJHO», IPOZEeMOHCTPUPOBAaHEI
3HAHWs, YMEHHUs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce xomnereHUMM (Y4acTM KOMIIETeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX Harpas/eHa
JUCLUITINHA, CGOPMHUPOBaHbI HAa yPOBHE He HIKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce xommnereHUuM (4acTM KOMIeTeHLMH), Ha QOpMUpOBaHME KOTODbIX HarpaB/eHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLIO»
XOpOILO Bce xommnereHUMM (Y4acTM KOMIIETeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIUIIMHA, COPMUPOBaHBI HA YPOBHE He HIDKe «XOPOLLO».
yAOBJIeTBOpHUTE/Ib | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO [UMCLIUIIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTEILHO»
HeyjoB/eTBopuTe | XOTs Obl OHa KOMIIeTeHLMst CHOPMHUPOBaHA Ha YDOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMIIETeHL s CHOPMUPOBAHA Ha YPOBHE «ILIOX0»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0oJUMbIe /il OLEHKH
pe3y/ibTaToB 00yYyeHHMsi Ha MPOMEKYTOYHOM aTTecTallMM C YKa3aHHeM KpHUTepHeB HX
OIleHUBaHMSI:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /A1 OLEHKHU
chopmupoBaHHocTH KomnereHuu [1K-4

1. KomnbroTepHas rpadmka B MHGOPMAIMOHHBIX CUCTeMax. Kaccudukarus paszieioB KOMIBIOTEPHOM rpadMKU B IIMPOKOM CMBICTIE.
2. Teopus npeta. IIgeT u 11BetoBble Mogienu. Knaccudukarys Mogiesieli 1 MX UCTIO/Ib30BaHKe B rpaduueckux Gopmarax.

3. Tpunnurel, AP, Knacchl ¥ MeTOIEI TIpOrpaMMUpoBanus 2d-rpadyky 1 rpadguueckoro uHTepdetica moIb30BaTess

st NET Framework

. O6paboTka n306pakeHUH, GUILTPBI TOUEUHBIE U MAaTPUYHBIE, METOZIbl MaTMOP(0JI0riy B 06paboTKe N300paKeHUH.

. I[TapameTprueckyie MoMMHOMHUA/IBHEIE KpHUBBIe U ToBepxHOCTH. Crinaiinel be3be 1 NURBS.

. basoBele pacTpoBble anroputMel. Anroput™ Bpesenxsma.

. OCHOBHBI€ a/ITOPUTMbI BBIUMC/IUTEILHON FreOMeTpUn

. ®pakTassl reOMeTpUUecKHe ¥ anrebpanueckue. MeTo/ CHCTEM UTepPaTHUBHBIX (DYHKLIUH.

© 00 g O Ul A~

. KoopauHaTHbI MeTO/;, B KOMIIbIOTEpHOH rpaduke. OJHOPO/HbIE KOOpAUHAaThL. CTPYKTypa MaTpHILIb peobpa3oBaHusl.
Kraccudukariys mpoekiui.

10. IepcnektuBHbIe npoekiyy. Knaccudukarus. I'eomeTpuueckas MHTeprpeTaLys Ko3(hhULMeHTOB MaTpPULIbL.

1 1. MareMaThueCcKre OCHOBBI 3aXBaTa TPeXMepHOro ABMXeHUA 00BEKTa 10 IIJIOCKUM I/I306PH)KEHI/IHM.



12. I'paduueckuii 3d-koHBeliep 1 CHHTe3 M300pakeHHUi. APXUTEKTypa BEpIIMHHOIO U MUKCEeILHOTO ((parMeHTHOro0) Liei/1epoB.
[eiineps! u rpaduueckuii KOHBekep.

13. Metopp! TekcTypupoBanus. JIuHeliHas, GUIMHeRHas, TPUIMHENHAs M aHW30TpONHas GpuabTpanys. Bump-mapping 1 normal-
mapping. AHTHa/IMaCHHT.

14. Basosble nporpammHbIe cpezicta 3D-rpadmku. OpenGL (uu DirectX: uto u3yyanocs)

15. JlokanbHbie Mmogenu ocsemenus. TTousTus Lighting u Shading.

16. I'nobansHOe MogenMpoBaHye ocselleHus. OCHOBHBIE OHATUA M MoAx0Akl. TpaccupoBKa nyueit. Manyuatensnocts (Radiosity).
Mertoz ¢oTtoHHbIX KapT (Photon-mapping).

17. MeTopp! 1 anropuTMEI TpeXMePHOH TpaduKy. PeammcTiunas Busyamusanus 3d-crien

18. Yaanenvie HeBuguMbIX 37emMeHTOB. TeHu.

19. Moaxozp! K ONTUMU3AIMN BEIUMCIEHUH B KOMILEOTEPHOH rpaduke

20. Busyanusaiys B pealbHOM BpEMEHH U MCTIOJIL30BaHMe IHeH/IepHBIX A3bIKOB B 3d-rpaduke
21. MeTogp! MOZIeIMPOBAHKS TIPUPO/IHBIX OGHEKTOB U BIEHUH C IPUMEHEHHEM ILeH/IepOB

22. Hayunas Busyanusanus 1 Metos, Volume Rendering.

KpuTepuu onjeHuBaHus (oLieHOUHOe cCpeCTBO - KOHTpo/IbHbIe BOIIPOCHI)

OueHka Kpurepuu orjeHuBaHus

3a4TeHO CTy,Z[eHT OTBETHJI Ha 60]II:U_IyI-O UdCThb BOIIPOCOB BO3MO>XHO C HE3HAUWTE/IbHBIMHU HEAOUYETaAMMU.

I[Tpu oTBeTe CTyJeHT JomycKaeT rpyObie OIIMOKY B OCHOBHOM MaTepHare v pPelieHn!
He 3a4TeHO
CTaH/|apTHBIX 3a7ay.

6. YueOHO-MeTOMUECKOEe H HH(OPMaLMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/1s1)

OcHoBHas uTeparypa:

1. bopeckoB A. B. KommnbtotepHasi rpadmika : yue6HuK u ipaktukym / A. B. Bopeckos, E. B. IllukuH. -
Mockga : FOpaiit, 2023. - 219 c. - (ITpodeccronansHoe obpa3oBanue). - ISBN 978-5-534-11630-4. -
TexkcT : ssmekTpoHHbIM / DBC "HOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=847817&idb=0.

2. Hukynus E. A. KomristoTepHast rpadvika. OnTryeckasi Bu3yanu3sanus : yueOHoe rocodue /it By30B /
Hukymun E. A. - 2-e u3g., crep. - Caskr-Iletep0Oypr : Jlanb, 2023. - 200 c. - PekoMeH/10BaHO YueHbIM
coBeToM Hmkeropozckoro rocyjapCTBeHHOro TeXHHU4Yeckoro ynuBepcurera um. P. E. AnekceeBa B
KayecTBe yueOHOTO 10COOUs [/is CTy/IeHTOB HarpaB/ieHUs TIOATOTOBKU «HpopMaTrKa 1
BLIUMC/IUTE/IbHAs TeXHHKa». - KHura u3 kosnekiuu Jlaus - MHpopmatuka. - ISBN 978-5-507-47029-7.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=863288&idb=0.

[lononHuTebHasA MUTEpaTypa:

1. ®eporos I'. B. KommnsroTepHasi reomeTpus U rpaduka : yuebHoe rocobue asis crio / depotos I'. B. -
Cankr-IletepOypr : Jlanb, 2024. - 84 c. - Kuura u3 kosutekiun Jlanb - MHdopmaruka. - ISBN 978-5-507-
48165-1., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=886918&idb=0.

2. Konomikuna U. E. KomristoTepHast Tpaduika : yuebHuk v mpaktukym / U. E. Konommkuna, B. A.
Cene3neB, C. A. /IMUTPOUEHKO. - 3-e U3/, ; UCTIP. U for. - Mocksa : FOpaiit, 2023. - 233 c. - (Beiciuee
obpa3oBanue). - ISBN 978-5-534-12341-8. - TekcT : 3nektpoHHsiii / OBC "FOpaiit"., https://e-



lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=846928&idb=0.
[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

—KowmrbroTepHasi rpaguka. AIropuTMHUYeCKre OCHOBBI paCTPOBOM rpaUkH (IeKLust 1o GUIbTpaLyu
1300paykeHU, TIpeAIio/iaraeT peructpaiuio Ha caiite UHTYUT).
http://www.intuit.ru/department/graphics/rastrgraph/8

—Kypc "BBegenue B komribioTepHoe 3peHue” 2015 (BMK MI'Y) https://www.youtube.com/playlist?
list=PLbwKcm5vdiSZGvD9tL4bxj9zX1GfgWstZ

—Tpynbl KoHepeHui I'pagukoH http://www.graphicon.ru/

—bubsmoreka OpenTK https://github.com/opentk/opentk

—Cneuudukarmu OpenGL u GLSL https://www.opengl.org/

—Timothy J. Purcell. Ray Tracing on a Stream Processor. 2004
http://graphics.stanford.edu/papers/tpurcell_thesis

—Martin Christen. Ray Tracing on GPU. http://www.clockworkcoders.com/oglsl/rt

—Fast 3D triangle-box overlap testing.
http://www.cs.lth.se/home/Tomas_Akenine_Moller/pubs/tribox.pdf

7. MarTepHua/IbHO-TeXHHYeCKoe ofecreyeHue JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHsI yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOU
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHHeM (ITPOEKTOP, 3KpaH), TeXHUUEeCKUMH
cpeAcTBaMU 00yYeHHs, KOMITbFOTEpaMH.

[TomerrieHusi A1 CAaMOCTOSITENTBHON pabOThl 00YYAKOLIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IIOUeHUss K cetu "VIHTepHeT" M obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpely.

[lporpamMa coctaBieHa B cooTBeTCcTBUM C TpeboBanussmMu OC HHI'Y 1o HarpaB/ieHHIO
nogrotoBku/criequanbHocT  02.03.02 - ®yHAameHTasnbHas WHPOpPMaTMKa WU HWHGOpPMaLMOHHbIE
TeXHOJIOTUH.

Agstop(b1): TypsianioB Bagum EBreHbeBud, JOKTOp TeXHUUECKUX HAyK, JOLIEHT
I'etmaHcKas AnekcaHgpa AJleKcaH/IpOBHa.

3aBenytomuii kadeapoii: MeepoB Mocud boprcoBuu, KaHAWAAT TeEXHUUECKUX HayK.

[Tporpamma ofoOpeHa Ha 3aceZJaHUN MeTOAWYeCKOW KoMuccuu oT 17.12.2025, mpoTokos Ne poToKos
Neb.
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