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AHHOTaHI/ISI K JUCIUIIIINHEC

Haszeanue oucuuniunui

Kommprorepnas rpaduxa

Hanpaenenue noozomosexku
(cneyuanvHocmo)

09.03.01 «MadopmaTHKa U BEIYUCTUTEIIbHAS TEXHUKA)

Hanpaenennocmos(npoguns/
npozpamma/cneyuanu3ayus)

ABTOMAaTU3UPOBAHHBIE CUCTEMBI 00PaOOTKH
uH(OPMALIUU U YIPABICHUS

Mecmo oucyunnunsi

JycuuruimHa OTHOCUTCS K AUCUUIUIMHAM I10 BEIOOpPY
4acTH, HOpMUPYEMOl y4acTHUKaMH 00pa30BaTEIbHBIX
otHoweHud brnoka 1 «Aucuunmunsl (Mogyiu)y» OOIL.

Tpyooemkocms (3.e. / uacwt)

3 3.e./ 108 gacoB

Lenv uzyuenusa oucyuniunot

Lenbto npenoiaBaHus JUCHUILTUHBI SIBISETCS
MOJTy4YeHHUE CTYJCHTAMU TEOPETUUYECKUX 3HAaHUH B
obnactu pa3pabOTKU U UCIIOJIb30BAHUSI CUCTEM JIBYX- U
TpexXMepHOH TpaduKH U IPAKTUUYECKUX HABBIKOB
MCIIOJIb30BaHUS AJITOPUTMOB KOMITHIOTEPHOM rpaduKu 1
rpaduyecKux OMOIMOTEK IS TadbHEHIIero
MIPUMEHEHHUS UX B MPOPECCUOHATBHOMN IeATEeITHHOCTH.

Komnemenuuu, ghopmupyemoie ¢
pe3yibmame 0C80CHUA
OUCUUNTTUHDL

[1K-1. CnocoGeH BBINOIHSITH PaOOTHI U YIIPABIIATH
paboTamu 110 co3/1aHuI0 (MoUDUKAIIK) U
conpoBoxaeHuto MIC, aBTOMaTu3UpyOIKX 3a1a41
OpraHU3alMOHHOTO YIpaBJIeHUs U OU3HEC-TIPOLIECCHI.

Cooeporcanue oucyuniunl
(ocnoenble pazoenvt u memul)

OCHOBHBIE IOHATHUS KOMIIBIOTEPHOU I'paduKy.
Anroputmsl pacTpoBoil rpaduku. OCHOBHBIE BU/IbI
reomMeTpuueckux mojenei. ['eomerpuueckue
npeoOpa3oBaHusi. MoienupoBaHUE OCBELCHUS
ITOBEPXHOCTEHN.

Dopma npomesrrcymounoi
ammecmayuu

3auer (6 cem)




1. Ieau u 3axa4u AUCHUIIHHBI:

Henabo npenogaBaHus AMCLUILINHBI SBIISETCS NOIYyYEHUE CTYAEHTAMU TEOPETUUECKUX 3HAHUN
B 00JIacTH Pa3pabOTKU M UCIIOJIB30BAaHHUsS CUCTEM JIBYX- M TPEXMEpPHOU rpaMKu M MPaKTHYECKHX
HABBIKOB HCIIOJb30BAaHUS AJTOPUTMOB KOMITBIOTEPHOU Tpaduku U rpaduyueckux OuUOIHOTEK AJs
JalbHENIIero MPUMEHEHHS UX B TPO(eCCHOHATIBHOM e TEIIbHOCTH.

3agauu QUCHUILIMHBL
- U3y4€HHUE OCHOBHBIX aJITOPUTMOB PacTPOBOIl U BEKTOPHOH, IByX- U TPEXMEPHOMH
KOMIIbIOTEPHOH Irpaduku;
- IPHOOPETEHNE HABBIKOB UCIIOIH30BAHUS OUOINOTEK KOMIIBIOTEPHOH rpadvKu pu CO3IaHUH
KOMITOHEHTOB MH()OPMAIIIOHHBIX CUCTEM;
- OCBOCHHE COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUI B 00J1aCTH KOMITBIOTEPHOH rpaduKu.

B pesysbrare u3ydeHUs AUCHUILINHBI CTYACHT JTOJIKCH
3HATH:
- crI0COOBI TIPEICTABICHHS N300PKEHUI B BEIUUCIUTEILHBIX U HHPOPMAIIMOHHBIX CUCTEMAX; -
I[BETOBBIC MO/ICIIH,
- OCHOBHBIE 3TaIbl 00paboTKH rpaduueckorl HHPOPMAIUK B KOHBElepax ee BBOJA U BbIBOJIA B
rpadUUecKuX cucTEMax;
- QITOPUTMBI PACTPOBOM U BEKTOPHOU TpaduKH;
- MOJIEJI OCBEIICHUS TIOBEPXHOCTEIH;
- OMOJIMOTEKN KOMITBIOTEPHOU IpadyKu JIJIsi COBPEMEHHBIX SI3BIKOB MPOTPaMMHUPOBAHUS;

yMeThb:
- pa3pabaThIBaTh AITOPUTMBI PEILICHHs 3a/1a4 KOMIIbIOTEPHOH rpaduku;
- IPOEKTUPOBATh MPOTrPaMMHOE OOeCTIeueHue ISl PEeLIeHUs 3aa4 KOMIIbIOTEPHOM TpaduKy;
- IPUMEHATH COBPEMEHHbIE rpaduyeckue OUOINOTEKH Ul aBTOMATH3allMK CUHTE3a ABYMEPHBIX U
TPEXMEPHBIX N300pakeHUl;

BJIa/1eTh:
- HaBBIKAMU IPOEKTUPOBAHUS U peaTN3allil KOMIIOHEHTOB MH()OPMAIIIOHHBIX CUCTEM,
BBITOJIHAIOUINX CO3/JaHKE, XpaHEeHHe, 00padO0TKy M BU3yalln3aluio rpadguyeckoit uHdGopmarmm;

- HaBBIKAMHU CO3JaHMsI IPOTPAMM C UCIOIb30BaHUEM OMOINOTEK KOMIBIOTEPHOM rpaduku
2. MecTo TMCHUIIHHBI B cTpYKTYype OOII:

Hucnurnmuna oTHOCUTCS K yacTu broka 1 «/{uctiummuaer (moaynn)» OOII, dopmupyemoit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, SIBISIETCS JUCIUILIMHON 1O BBIOOPY.

Jlist u3yd4eHust AUCUMILIMHBI CTYIEHT JOJIKEH
3HAThb:
- IOHATHUS AaHAJTUTUYECKON reOMeTpuH, TMHEHHOW U 00111ei anredpsl;
- IPUHIUI (POPMHUPOBAHUS IBYMEPHBIX MPOEKIMH TPEXMEPHBIX T€OMETPUUECKUX TeJl; YMeTh:
- IPUMEHSATh MAaTEMAaTHYECKNE METO/IbI M BEIYUCINUTEIBHYIO TEXHUKY JJI PEIICHUS TPAKTUYECKUX
3a/1a4;
- (hpopmanuzoBaTh NOCTAHOBKY 33/1a4 U pa3pabaThIBaTh AJITOPUTM €€ PEeLICHUS;



- pemath 3aa4u, CBI3aHHbIE C IPOCTPAHCTBEHHBIMU ()OPMaMU M OTHOLLIEHUSIMU B TIPOCTPAHCTBE;

BJIAJ€Th:
-HaBbIKaMH MTPUMEHEHHSI METOI0B aHATUTHYECKOW T€OMETPHH, JINHEHHOHN 1 0011el anreOpbl 1is
pEeILIeHNs IPAKTUYECKUX 3aa4;
- HaBBIKAMHU Pa3pabOTKH MPOrpaMM B CpeJie MPOrpaMMHUPOBAHHS;
- HaBbIKaMU BBITIOJIHEHMS M YTCHUSI YEPTEKEN TPEXMEPHBIX JI€TaJICH.

I/IsyquHe JUCHUITIIMHBI 633preTC$I Ha 3HaHUAX, MMOJYUCHHBIX TP U3YYCHUU JUCLUIIIINH

Anrebpa u reomerpusi, lmxenepHas rpaduka.

3. TpeGoBanus K pe3yibTaTaM OCBOEHHUS TUCUMUILINHBI

3.1. 31—[31—[1/[5[, npuoﬁpeTaeMble B X0A€ UBYYECHUSA JUCHHUIIINHBI

Ne 3Hanus
n/m 3
1. CriocoObl  mpeacTaBiaeHUsT W300pakeHUM B BBIYMCIMTEIBHBIX M HMH(GOPMALlMOHHBIX
CUCTEMAX
2. IIBeToBBIE MOZETHN
OcHoBHbI€ 3Tanbl 00padboTKU rpadguyueckoii nH(popMaluu B KOHBEepax ee BBO/Ia U BbIBOAA
B IrpayyeCcKuX cucremMax
ANropuTMBI pacTpOBOI U BEKTOPHOM rpaduku
Mogenu ocBeleHNs TOBEPXHOCTEN
6. bubnrorexkyu KOMIBIOTEPHON IpauKU ISl COBPEMEHHBIX S3bIKOB IIPOIPaMMHUPOBAHUS
3.2. YmeHusi, npuodperaemMbie B X0/1e U3yUYeHHs TUCHUIITUHBI
H/J:['gy Ymenus
1. PazpabaTbIiBaTh aNroOpuTMBbI PEIICHUs 337a4 KOMIIBIOTEPHOU IrpaduKu
2. [TpoekTrpoBaTh MporpaMMHoOe oOecreueHue AJIs peleH s 3aJa4 KOMITBIOTEpPHOU TpaduKu
3. [IpumeHsTh CcOBpeMeHHble TIpaduueckre OMOIMOTEeKH Il aBTOMAaTH3allMM CUHTE3a
JIBYMEPHBIX U TPEXMEPHBIX U300pakeHU
3.3. HaBbiku, npuodperaeMbie B X0/1€ H3yYeHH S THCHHUIIHHBI
rij‘i Hagbikn
1. HaBblkM NpPOEKTUPOBAHUS W peaau3alMd KOMIIOHEHTOB HH(OPMAIMOHHBIX CHCTEM,
BBITIOJTHSIONIUX CO3/IaHUE, XpaHEHHE, OOpaOOTKy M BH3yaIM3alUi0 TpaPUIECKOi
nHpopManun
2. HaBbiku co3manus mporpaMM ¢ HCIOIb30BaHUEM OMOIMOTEK KOMIIBIOTEPHOM rpapuKku




3.4. Komnerenuum, npuodperaeMblie B X0/ie MU3yUeHH s TUCHUIIHHBI

KoMnerenuuu

HNuauxaTopsl

3Hanusa yYmenus HaBbiku
(NeNe | (NeNe  |(NeNe u3
u3 3.1) |(u33.2) 3.3)

IIK-1. Cnoco0O€eH BBIITOJIHATE
paboThI U yIIPABIAThH

I1K-1.1. 3HaTh: apXUTEKTYpy, YCTPONUCTBO U
(DYHKIIMOHMPOBAHNE BEIYHCIUTEIBHBIX U

1-6 1-3 1-2

Komnerenuun

Nuaukatopsl

3nanusa Ymenus [HaBbikn
(NeNe | (NeNe  |(NeNe m3
u33.1) (u33.2) 3.3)

paboTaMu 1O CO3aHHIO
(Momudukanum) u
conpoBoxaenuto UC,
ABTOMATH3UPYIOLIHNX 3a1a4H
OpraHU3alMOHHOTO
yIpaBICHUS U
OM3HECTIPOIIECCHI.

MH()OPMALMOHHBIX CUCTEM, IPOTPAMMHBIC
cpeAcTBa U IaTGOpMbl HHYPACTPYKTYPbI
MH(OPMALMOHHBIX TEXHOJIOTUH OpraHU3aLuH,
COBPEMEHHBIE ITOIXO0/IbI ¥ CTAHAAPTHI
ABTOMATH3alUU OPraHU3aLUH, COBPEMECHHbIE
S3BIKH POTPAaMMHUPOBAHUS, TEOPHIO 0a3 TaHHBIX,
OCHOBBI COBPEMEHHBIX OIEPAIIMOHHBIX CHCTEM,
CETEBBIC TPOTOKOJIBI I KOMMYHHKAI[IOHHOE
obopynoBanue

[IK-1.2. YMeTb: IpOEKTUPOBATb APXUTEKTYPY,
CTPYKTYPY H QJITOPUTMBI (DYHKIIMOHUPOBAHUS
BBIYHCIIUTEIBHBIX U HHPOPMAIIHOHHBIX CHCTEM,
pa3pabaTbIBaTh HHPPACTPYKTYPYy
MH()OPMAMOHHBIX TEXHOJIOTUH MPEATIPHUATHS,
NPUMEHSTh COBPEMEHHBIE MOJIXO0/IbI 1 CTAHAAPTHI
ABTOMATH3aLINH OPTaHU3ALUH, TIPOSKTHPOBATh
nH(opMaLMOHHOE, TIPOrPaMMHOE U aInapaTHoe
obecrieueHne, OLlEHNBATh 00BEMBI M CPOKH
BBIMOJTHEHHS PaboT

I1K-1.3. BrageTs: HaBBIKaMU IPOEKTUPOBAHUS U
peann3alyy BHIYUCIUTENBHBIX U
MH()OPMALMOHHBIX CHCTEM, HAaBBIKAMU CO31aHHS
MpOrpaMM Ha COBPEMEHHBIX SI3bIKaX
NpOrpaMMHPOBAHUS, HABBIKAMU PabOTHI C
annapaTHBIM M CETEBBIM 000pPY/JOBaHUEM,
HaBBIKAMU CO3/1aHKs 0a3 JaHHbBIX, HAaBbIKAMHU
NPOEKTUPOBaHUS An3aiiHa HH)OPMALMOHHBIX
CHCTEeM, HaBBIKAMH CO3JJaHMS 1T0JIb30BATEIbCKOM

JIOKYMEHTAIIH

4. CTpyKTypa 4 coJep:KaHue TUCHUTLTUHBI
4.1. Pa3zgeinl AMCHMILIAH U BUALI 3aHATHII

]
5| EE o
g 28 Busbl KOHTaKTHON padoThl, OPMBI TEKYIILET0 KOHTPOIH
Ne Paznen 3 T 3 | camocTosITeIbHAs Pa0OTa CTYAEHTOB ycneBaeM)ocnl (o Henetsim
bt cemMecTpa
TPYAOEMKOCTH (B Yacax .
n/n AUCHUILINHBI Py ( ) Dopma NPOMEKYTOUHOI
arrectanuu (1Mo ceMecTpam)
ek npax nao cpPC
1 | OcHOBHBIC TOHATHS 6 1 2 2 VeTHBIH ompoc
KOMIIBIOTEPHOU
2 2 4
rpaduKu Ornenka paOboOThI Ha
MPaKTUYECKOM 3aHATHU
3 2 1 VYerHblIi onpoc




2 | Anroputmsl 6 5 2 4 VCTHBIN onpoc
pacTpoBoi rpaduku
6 2 3 OreHka paboThI Ha
MPAKTHYECKOM 3aHSATHU
3 | OcHOBHBIE BUJIBI 6 7 2 4 VYcrHblii onpoc
F€OMETPUUYECKHUX
Moieneit 8 2 3 Onenka paGoThl Ha
MPAKTHYECKOM 3aHSATHH
4 | 'eomeTpHYCCKHE 6 9 2 4 VCTHBIN onpoc
npeoOpa3oBaHUs
10 2 3 Orenka pabOTHI Ha
MPAKTHYECKOM 3aHSATHU
11 2 1 YcTHEI ompoc
5 | MoaenupoBaHue 6 13 2 4 VCeTHBIH ompoc
5| g& ®
g =8 Buabl KOHTAKTHOI padoThlI, OpPMBbI TEKYNIEr0 KOHTPOJIH
Ne Paznen 3 = Z | camocTosITeIbHAsI PaboTa CTYAEHTOB 1 ycneBaeM)ocrn (1o HenensM
S cemecTpa
TPYAOEMKOCTD (B Yacax
n/n JTUCIHHUILINHBI PY ( ) ®opma MpoMeskyToIHOH
arrecranuu (1Mo ceMmecTpam)
ek npax 1ao cPC
OCBEIIICHUS 14 2 3 Ouenka paboThl Ha
MOBEPXHOCTEH HPaKTHIECKOM 3aHATHU
15 2 4 YcrHblii onpoc
16 2 3 Ornenka paboThI Ha
MPAKTHYECKOM 3aHSATHU
6 | U3yuenue 6 4 2 4 4 Orienka paboTsl Ha
rpaguveckoit MPAKTHYECKOM 3aHSTHH.
OMOMOTEKH JTaGopatopHast padora Nel
OpenGL 8 4 3 Jla6opaTopHas pabora Ne2
12 2 4 4 Ornenka paboThI Ha
MPAKTHYECKOM 3aHSTHH.
JlaboparopHas padota Ne3
16 4 4 JlaGoparopHas padota Ne3
17 2 3auem
Beero 16 16 16 60




4.2. Coaep:xaHue pa3ieioB Kypca

3Hanus Ymenus Haspikn
N Pasnen (Homep u3 (HOMEp (Homep u3
n/n JTUCHHUIITHHBI 3.1) s 3.2) 3.3)
1 | OcHOBHBIE TOHATHS KOMIIBIOTEPHOH TpaduKu 1-3 1,2 1
1. OObeKT n3yueHust KOMIbIOTEPHOU TPaPUKH.
2. O6nacTi MPUMEHEHHS KOMITBIOTEPHOH TpaduKy.
3. CrocoObI peACTaBICHUS N300PaKSHUN.
4. CniocoObl npeCTaBICHUS LIBETA B KOMIIBIOTEPHON
rpaduke.
5. Knaccel nporpamMmmHoro obecreyeHust s
KOMITBIOTEPHOU TpaduKH.
6. Ilporecc oTOOpaKeHUS ABYMEPHBIX H TPEXMEPHBIX
00BEKTOB.
2 | Anroputmsl pacTpoBOl TpaduKy. 4 1,2 1
1. Knaccudukaius pacTpoBbIX alTOPUTMOB
2. ANTOpUTMBI PACTPOBOTO MPEIACTABICHUS IPSIMOIA
JTUHUH.
3. AJITOPUTMBI PACTPOBOTO MPEICTABICHUS OKPYKHOCTH.
4. AnropuTMBbI 3aKpacku 00J1acTell 1 MHOTOYTOJIbHUKOB.
5. AJNTOPUTMBI yCTPAHEHUS CTYIICHYATOCTH
(anTHANHACHHTA).
6. IIpuniums! udpoBoi 00padbOTKH U300paKEHUI.
3uanus Ymenus HaBbikn
N Pazpen (HOMep u3 (HoMep (HoMmep M3
n/n AUCHUIINHBI 3.1) w3 3.2) 3.3)
3 | OCHOBHBIE BUBI TE€OMETPUYECKIX MOIETICH. 1 1,2 1

1.

4.

[TonsiTHE TEOMETPUUYECKOTO MOJICITUPOBAHUS.
[IpuMeHeHne reoMeTpuyecKoro MOJAEIMPOBAHUS HA
Pa3IMYHBIX 3Tanax >KU3HEHHOTO IIUKJIA U3IEIHSI.
Knaccudukanus reoMeTpudeckux Mozenei mo
Pa3MEpPHOCTH: IIJIOCKUE, IPOCTpaHCTBEHHbIE I M.
Krnaccudukanus reoMeTpuuecKux Mojenel ¢ TOUKU
3pEHUsI IOJTHOTHI MOJICNIN: KapKacHBIE, TOBEPXHOCTHEIE,
TBEPIOTEIIbHBIC.

®dopmMatbl 0OMEHa TEOMETPUUECKUMU JTAHHBIMH.




I'eomerpuueckue npeodbpazoBaHus. 4
1. Bujpl reoMeTpuYecKuX Mpeodpa3oBaHUN.

2. Addunnbie npeodbpa3oBaHus B IBYMEPHOM H
TPEXMEPHOM mpocTpancTBe. OAHOPOAHBIE KOOPAUHATHI.
Crnoxuble adhGuHHBIE TPEOOPA3OBAHMSL.

3. IlpeobpazoBanus npoenupoBanus. Kimaccuduxammst

MPOEKITUH.

4. TlonsiTue 06IaCTH BUAUMOCTH. AJITOPUTMBI OTCEUCHUS
OTPE3KOB Y MHOTOYTOJILHUKOB 110 00JIACTH BUJUMOCTH.

5. ANropuTMBbl yAaaeHUs] HEBUAUMBIX JTUHUHA U
MOBEPXHOCTEH.

1,2

MonenrpoBaHue OCBEUICHHS TOBEPXHOCTEH. 5
1. Bujbl ICTOYHUKOB CBETA.

2. Monenuposanue 1uh y3HOT0 U 3epKaTbHOTO
OTPaKCHHUS.

MopenupoBaH#e TPO3PavYHOCTH MOBEPXHOCTH.
MopenupoBanue atMochepHbIX 3P (HEKTOB.
MopennpoBaHue TEHEN.

MeTo/b1 3aKpacKy rpaHel MOJIUTOHATBHON CETKHU.
Hcnons3oBaHue TEKCTYp AJI1 MOJAECIMPOBAHHUS I€TAIECH
MTOBEPXHOCTH.

No Ok

1,2

Nzyuenune rpaduueckoit oudbnuorexu OpenGL 6

1. MunumanbHbIN HaOOp onepanui 11 Co3JaHus
JIBYMEPHOT'O U300pakeHU.

2. OcHoBHbI€ rpauyecKre IPUMUTHBBI.

3. Hacrpoiika mapamMeTpoB KaMephl U ITapaMeTpOB
IIPOELIUPOBAHHUS IIPH 3alaHUU TPEXMEPHOM CLIEHBI.

4. Hacrpoiika HICTOUHUKOB CBETA.

Hactpolika TekcTyp.

6. Hacrpoiika atmocdepHbIX 3h(eKToB.

o1

1-3

1,2

4.3. HamMmeHOBaHMe TeM NPAKTHYECKHMX 3aHATHII, MX coJep:KaHMe H 00beM B yacax

Ne paznena
JAUCHHUITUHBI

HaumenoBanue MNPAKTUYC€CKUX paﬁOT

TpynoemkocThb
(uyac)

1

Crioco0bI pesicTaBIeHNs IBETa B KOMIIBIOTEPHON rpaduke

2

6

[TporpammupoBanue
MHOTOYTOJIbHUKA

MOCTPOEHUS

MPpaBHUIILHOTO

2

2

Paz6op anropurmoB mudpoBoi 00pabOTKN N300paKEHUS

2

Ne pazpena
JUCIHUTLTHHBI

HaumenoBaHue NMPAKTHYCCKUX pa60T

TpynoemkocThb
(4ac)

3

O6CY)KI[CHI/IC MMPUMCEPOB UCIIOJIB30BAHUA TCOMECTPHUICCKOT'O
MOZACIIMPOBAHUSA B IIPAKTHYCCKUX 3aJadaX

2




Pazbop anropuTMoB OTCEYCHHS OTPE3KOB JIHOO
S) 4 MHOT'OYTOJIHUKOB IO 00J1aCTH BUIUMOCTH, aJITOPUTMOB 2
yJAJI€HUs HEBUIUMBIX JIMHUNA U IIOBEPXHOCTEN
[IporpammupoBaHue NOCTPOEHUSI TPEXMEPHOM CLEHBI
Pa360p anropuTMoB MOJIETUPOBAHUS OCBEIICHUS
MTOBEPXHOCTEU
8 5 [IporpammupoBaHue 3ajaHus TEKCTYP ISl TPEXMEPHBIX 5
00BEKTOB
Bcero 16
4.4.HamMeHOBaHUE TeM JIa00OPATOPHBIX padoT, MX coJepxkaHne U 00beM B Yacax
Ne Ne pazpena TpyaoemkocTb
pasi HanmeHnoBanue j1a0opaTopHbIX padot PyA
n/n JUCIUATLTHHBI (uac)
L 6 I'paduueckue npumutueel OpenGL 4
2. 6 JIBymepHas anuMmars B OpenGL 4
3. 6 Hauranus 1o TpexMepHOi ClieHe 8
Bcero 16

5. Copeprxanmue caMOCTOSITEIbHOW PAdOTHI CTYeHTOB. OLleHOYHBIE CPEICTBA ISl TEKYIIEro
KOHTPOJISI YCTIeBA€MOCTH, IPOMEKYTOYHOH ATTECTAIMH M0 UTOTaM OCBOEHHS U CHHUILIHHBI

5.1. Copep:xaHue caMOCTOSITEIbHOM PadoThI

Ne Ne paznena TpynoemkocTh
HaumeHnoBaHnue TeM

n/n AUCHMIIITUHBI (uac)

1. 1-6 [TonroroBka K yCTHBIM OIpOCAaM IO TEMaM JIEKIHH 7

2. 1 [ToaroToBka k 00CY>KAE€HUIO CLIOCOOOB MPEICTABICHHS LBETA 6
B KOMIIbIOTEPHOI rpaduke

3. 6 Wzydenne cpencts rpadpudeckoit oudmoreku OpenGL s 7
CO3JIaHUsl IBYMEPHOI'0 H300paxKeHus

4, 2 [ToaroToBka K 00CYXJIEHUIO AJITOPUTMOB IIUPPOBOI 6
00paboTKH N300paxeHust

5. 3 IToaroroBka npuMepoB UCnoib30BaHusA ['M B IpakTHYECKUX 6
3aja4ax

6. 4 [TonroroBka Kk 006CYX/I€HUIO aITOPUTMOB OTCEUECHHUS 6
OTPE3KOB JTMOO MHOTOYTOJIBHUKOB TI0 00JIACTH BUAMMOCTH,
QITOPUTMOB YAAJICHHUS HEBUIUMBIX JTMHUN U TIOBEPXHOCTEH

7. 6 N3zyuenue cpencts rpapudeckoit oudmmorexku OpenGL s 8
CO3JIaHUS TPEXMEPHOMN CIICHBI

8. 5 [ToarotoBka k pa3dopy aaropuTMOB MOJIETUPOBAHUS 6

OCBELICHUS ITOBEPXHOCTEN




9. 5 Nzyuenue cpencts rpadpuueckon ouomorekn OpenGL niis 6
3aJ]aHUs TEKCTYP TPEXMEPHBIX OOBEKTOB

10. 1-6 3auer 2

Bcero 60

5.2. OueHoYHBIE CPENICTBA, UCIIOIb3yEMbIE AJISl TEKYILIErOo KOHTPOJISI YCIEBAEMOCTH U
POMEKYTOUYHOM aTTeCTallMi 00yYarOIIUXCS [0 UTOTaM OCBOSHHSI JTUCIUIUTMHBI, UX BUIBI U
¢dopmbl, TpeOOBaHUS K HUM U IIKaJIbl OLIEHUBAHMS IPUBEICHBI B IPHIIOKEHUH K paboyeit
nporpamme AUCHUIUINHBI «DOH]T OLIEHOUHBIX CPEACTB N0 AucuuIuinHe «KoMibroTepHas
rpaduka», KoTopoe opopMIISIETCA B BUJIE OTACIBHOTO JOKYMEHTA.

6. YueGHO-MeTOaMYECKOEe M HHPOPMALIMOHHOE O0ecTiedeHHe TUCIUTIINHBI:

1. a) OcHoBHas JMTEpaTypa
Ne T'on
/i HanmeHnoBanue KHUTH M3 IAHHS

1 | 3a0enun, JI. FO. OcHOBBI KOMITBIOTEPHOM TPAPUKU H TEXHOJIOTUH TPEXMEPHOTO 2015
MOJICTTUPOBaHUs [ DNEeKTPOHHBIN pecypce] : yuebHnoe mocobue / JI. FO. 3abemun, O. JI.

Komntokosa, O. B. Jlunb. — DnekTpoH. TekcToBbIe AaHHble. — HoBocubupck : Cubupckuii
rOCYJapCTBEHHBII YHHBEPCUTET TEICKOMMYHHUKaNU 1 nHpopmaruku, 2015. — 259 ¢. —
2227-8397. — Pexwum nocryna: http://www.iprbookshop.ru/54792.html.

2 | Bacuibes, C. A. OpenGL. KommnbrotepHast rpaduka [D1eKTpoHHbIH pecypc] : yueOHOe 2012
nocobue / C. A. BacunbeB. — DIEKTPOH. TEKCTOBBIC laHHbIE. — Tam0O0B : TamOoBCKuit
roCyJapCTBEHHBIN TexHnyeckuid yausepcuret, ObC ACB, 2012. — 81 ¢. — 2227-8397. —

Pesxxum nocryna: http://www.iprbookshop.ru/63931.html.
0) JlonoJHUTEIbHAS JINTEPATYypa

Ne Ton

/i HanmeHoBanue KHUTH W3 IaHHS

1 | Mlepemutnna, T. O. KomnbrotrepHas rpaduka [1eKTpoHHBIH pecypc] : yueOHoe mocoOue 2012
/ T. O. IlepeMuTuHa. — DJEKTPOH. TEKCTOBble HaHHble. — Tomck : Tomckuit
rOCYJapCTBEHHbI YHHBEPCUTET CHUCTEM YIPABICHHUS U PaJAUO3JIEKTPOHUKH, OIb
Konrenr, 2012. — 144 c. — 978-5-4332-0077-7. — Pexxum mocrymna:

http://www.iprbookshop.ru/13940.html.

2 | dpyxunuH, A. W. Anroput™sl KommbioTepHOW rpaduku. Yacte 3 [DneKTpOoHHBIH 2009
pecypc] : yduebnoe mocobue / A. WU. Hpyxunun, T. A. Jlpy>kuHUHA. — DJIEKTPOH.
TeKCTOBbIE JaHHbIe. — HoBocubupck : HoBocnbupckuii rocy 1apcTBEHHbIN TEXHUUECKHUI
yauBepcuret, 2009. — 48 ¢. — 978-5-7782-1240-4. — Pexum octyna:
http://www.iprbookshop.ru/44895.html.

B) IlepeYeHb pecypcoB HHGPOPMAIHOHHO-KOMMYHMKALMOHHOI ceT UHTepHeT

1. DnekTponHo-6nbMMoTeuHas cucrema [IPRbooks
http://istu.ru/material/elektronno-bibliotechnaya-
sistema-iprbooks

1. DnextponHsbIii Kataynor HayuHoi 6ubaroTexu VKT TY nmenn M.T. Kanamnukosa
Web UPBUC http://94.181.117.43/cqi-
bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I121DBN=IBIS&P21DBN=IBI
S

2. HamwmonanbHast 2JeKTpoHHas 6ubnuoreka - http://H36.pd.



http://www.iprbookshop.ru/54792.html
http://www.iprbookshop.ru/63931.html
http://www.iprbookshop.ru/13940.html
http://www.iprbookshop.ru/44895.html
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://94.181.117.43/cgi-
http://нэб.рф/

w

Muposas 1udposas oudaunoreka - http://www.wdl.org/ru/

4. MexnyHapoJHBIN HHIEKC HayuyHoro uTupoBanus Web of Science —
http://webofscience.com.

5. Hayunas snexrponnas oubnuoreka eLIBRARY.RU - https://elibrary.ru/defaultx.asp

I) IPpOorpaMMHoe o0ecreyeHue:

1. Microsoft Visual Studio C# (IIponpuerapHoe nporpaMMHOe 0OeCcTieueHuE).
2. bubnmuoreka Tao Framework (cBo6omHo pactpoctpansemoe [10).

1) MeTOAMYECKHEe YKAZAHUS

1. Mumxkun, A. . [Ipaktukym no aucuuruimie «KomnbsrotepHas rpadukay [DIeKTpOHHBIH
pecype] / A. A. umkun, E. A. YepnenoBa. — DnekTpoH. TekcTroBble gaHHbie. — CIIO. :
Poccuiickuii rocynapcTBeHHBIN THAPOMETEOpOIOrnYeckrii yausepeuret, 2001. — 54 ¢. — 2227-
8397. — Pexxum noctyna: http://www.iprbookshop.ru/14907.html

2. Banmuna, E. A. KoMmiekT HHAMBUIYaJIbHBIX 3aJaHUI K IPAKTUYECKUM 3aHATUSAM 110
mucrumnae «KoMmnbrotepHas rpaduka» [Dnexktponnsiil pecype] / E. A. Banmuna. —
DNEKTPOH. TEKCTOBbIE 1aHHble. — OpeHOypr : OpeHOyprckuii rocy1apcTBEHHbI YHUBEPCUTET,
ObC ACB, 2007. — 49 c. — 2227-8397. — Pexum noctyna:
http://www.iprbookshop.ru/21600.html

1. MarepunaibHO-TeXHHYeCKOe o0ecnevyeHne M CHMIIJIMHbI:

1. JlekuuoHHBIE 3aHATHUS.

VY4eOHble ayJUTOPUU JUTSL JICKIMOHHBIX 3aHSITUH YKOMIUIEKTOBAHBI MEOENbI0 M TEXHUYECKUMHU
cpeAcTBaMU 00y4eHUs, CITy’KaIllUMU JUIs IpeACTaBiIeHus yueOHoi nHpopMay O0JIbIION ay TMTOpUN
(HabOPHI IEMOHCTPAITMIOHHOTO 000pYT0OBaHUS (IPOSKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

2. IlpakTuueckue 3aHsTHS.

VY4eOHbIE ayIUTOPUW Uil TMPAKTHYECKUX 3aHATUH YKOMIUIEKTOBAHBI CIIEIHAIM3HPOBAHHON
MeOeNblo U TEXHUYECKUMU CpesICTBaMH 00yueHUs (IIPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

3. JIabopaTopHbie pabOTHI.

Jist 1aGOpaTOPHBIX 3aHATUI MCIIONB3YIOTCS ay IUTOPHHU:

Ne 220 ampec: 427430, Yamyptckas Pecnybnuka, r. Borkunck, yn. ILU. Iysanora, . 1,
OCHAIllEHHasl CIIEYIOLUIMM 000pYI0OBAHUEM: CTOJIBI JIAOOPATOPHBIE, CTYJIbs, KOMIIBIOTEpHAs TEXHUKA C
BO3MO>KHOCTBIO MOJIKJIFOUEHUS K ceTH «IHTepHeT.

Ne 221 appec: 427430, Ynamyprckas PecnyGmnuka, r. Botkunck, yn. ILU. Illysanosa, a. 1,
OCHAIIIEHHasl CIEeIYIOLIMM 000pYJOBaHUEM: CTOJIbI 1a00paTOPHBIE, CTYJIbs, KOMIIbIOTEPHAsl TEXHUKA C
BO3MOKHOCTBIO MOAKIIOUEHUS K ceTH «IHTepHeT».

4. CamocTrosTenbHas padoTa.

[Tomemenuss 1711 CaMOCTOSATENbHOM pabOThl  OCHAIIEHbl KOMIIBIOTEPHOM TEXHUKOW C
BO3MOXXHOCTBIO MOJKIIOUYEHUS K ceTu «HTepHeT» M JOCTyHnoM K 3JIEKTPOHHON MH(OPMAalMOHHO-
obpazoBarensHoit cpene BO ®I'BOY BO « kI TY umenn M.T. KananraukoBay:

MOMEMIEHUsT [T CaMOCTOSITENbHOM palboThl oOydarommxcs (aya.Ne 224, anapec: 427430,
VY amyprckas Pecriy6muka, r. Botkunck, yi. ILU. IllyBanosa, 1. 1).

ITpu HeoOxoauMocTu pabouas mporpaMMa JUCHUIUIMHBEI (MOJYJIsl) MOXKET OBITh aJanTHpOBaHA
11 o0ecriedyeHus: 00pa3oBaTeIbHOrO MPOLEcca MHBAIK/IOB U JIUIL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH
300pOBbsiA, B TOM YHUCIC OJId 06yquH5{ C NPUMCHCHHEM JHUCTAHIMMOHHBIX O6p330BaTeJ'IBHI)IX
TexHonoruit. [lng sToro Tpebyercs 3asBieHHE CTyJIeHTa (€ro 3aKOHHOTO IPEJICTABUTENS) U
3aKJII0UYEHHUE TICUX0JIOro-MeinKo-nieaarornyeckoit komuccuu (IIMIIK).


http://www.wdl.org/ru/
http://webofscience.com/
http://webofscience.com/

JIucT corsiacoBanusi padoyei mporpaMMbl JTUCUHUILIMHBI HA Y4eOHBIH 1o/

PabGouass mporpamma gucuuruinHbel (Moxynst) «KommnblotepHas rpaduka» 10
HarpasiaeHuto moarotoBku 09.03.01 «MudopmaTHka v BEIYUCIUTEIbHAS TEXHUKA
no mnpoduito «ABTOMATU3UPOBAHHBIC CHUCTEMBI 00paboTku MHMDOPMAIMK |
YIIPaBJICHUS

corjiaCoBaHa Ha BCACHHUC yqe6HOFO mponecca B y‘{e6HOM romy:

«Coznacosanoy:
Yueonuwiit 3agedyrouuti Kageopotl,
200 omeemcmeerHou 3a PIL[

(noonucwv u oama)

2021 — 2022
2022 — 2023
2023 — 2024

2024 — 2025




Ipuioxenue Kk padboyeil nporpamme
AMCIHUTIHHBI

MHNHOBPHAYKHN POCCHUA
Botkunckuii punman
denepanabHOro TOCYIaPCTBEHHOTO OI0IKETHOTO 00pa30BaTEIBHOTO
YUPEXKJIEHUS BBICILIETO 00pa30BaHUs

«MeBCcKui rocy1apCTBEHHBINM TeXHUYECKUHN yHUBepcuTeT MeHu M. T. KanamnukoBay
(B® ®I'bOY BO «MxI'TY umenu M.T. KanamaukoBay)

OueHouHble cpeacTBa
Mo JUCHUILTHHE

KommerorepHas rpaduka

Hamnpasienue 09.03.01 «Mudbopmarrika U BEIYMCIUTEIbHAS TEXHUKAY

npouiib KABTOMATU3UPOBAHHBIE CUCTEMBI 00Pa0OTKH H(MOPMAIIMU U YIIPABJICHUSD)

YPOBEHb 00pa3oBaHusl: OakajaBpuat

dbopma oOyueHus: ouHas

o0111ast TPy A0€MKOCTb TUCIUIUIMHBI COCTABJISICT: 3 3a4eTHBIX equHUII(bI)



HHAUKATOpaMu JOCTUKCHUA KOMHGTGHHHﬁ, MMpCACTaBJICHBI HUXKC.

1. OuneHo4HbIE CpeICTBA

OuenuBanue GopMUPOBaHUS KOMIETEHIIUN TPOU3BOUTCS HA OCHOBE PE3yJIbTATOB
oOyd4eHus1, TPUBEACHHBIX B I1. 2 padoueit mporpammbl 1 POC. CBsi3b pa3ieioB KOMIETEHITUH,
MH/IUKATOPOB U (POPM KOHTPOJIS (TEKYIIEro M MPOMEKYTOYHOT0) yKa3aHbl B TadbnuIe 4.2 padboueit
MPOrPaMMbl TUCIUTUIUHBI.
O11eHOYHBIE CPEJICTBA COOTHECEHBI C PE3yJIbTaTaMU O0yUYEHUS IO JUCIUILTUHE U

Ne Pazgen Kona HaumeHoBaHHEe OLIECHOYHOI'O
n/n TUCHUTLTHHBI KOMMETEeHI[HN cpeacTBa
1 OcHOBHBIE IOHATHS KOMIIBIOTEPHOU K-1 VYernblii onpoc. OueHka paboTsl
rpaduku Ha TPaKTHYECKOM 3aHSATHH
. VYerubiit onpoc. OneHka paboThl
2 | Anroput™mbl pacTpoBOii rpaduku [K-1 P p
Ha MPaKTUYECKOM 3aHSATHH
3 OcHOBHBIE BUIbI TEOMETPUUECKUX IK-1 Ycrabiit onpoc. OneHka paboThl
Mojiesei Ha MPaKTUYECKOM 3aHSATUI
VYerubiit onpoc. OneHka paboThl
4 | T'eomeTpuveckue nmpeoOpa3oBaHms IK-1 P p
Ha TPaKTHYECKOM 3aHSATHH
5 MonenupoBaHue OCBELICHUS K-1 VYernblii onpoc. Ouenka paboTsl
MOBEPXHOCTEH Ha TPAKTHYECKUX 3aHATHIX
. Onenka paboThl Ha
Nzyuenue rpaduyeckoit OnbInoTeKu
6 OpenGL T1K-1 MPaKTUYECKOM 3aHATUU. 3alUTa
71a00paTOpHBIX PaboOT
7 | Pasngens! 1-6 TIK-1 [ToaroroBka k 3auery

Onucanue 31emenmos 0isi OUYEHUBAHUA qbopMupoeanz Komnemem;uﬁ

Haumenoeanue: Y CTHBII OIIPOC

Ilpeocmagnenue ¢ @OC: iepeueHb BOIPOCOB

Ilepeuensv 6onpocos 013 nposedeHUs YCHIHO20 ORPOCA:

Bonpocs! no pazneny 1 — OcHOBHBIE MOHATHS KOMIIbIOTEPHOIi rpauKu:
OOBeKT U3y4yeHUs: KOMITbIOTEPHOI rpaduKy.
O06acTi NpUMEHEHUs] KOMITbIOTEPHOU rpaduKu.

1.

o UA W

CriocoOblI npeicTaBIeHUs] U300paKeHUH.

CriocoOblI npeicTaBIeHHs 1IBETa B KOMIIBIOTEPHON rpaduke.
Kraccsl mporpaMMHoOro obecrnieueHust st KOMIbIOTEPHON TpaduKy.
IIporecc oToOpaXkeHHUst IBYMEPHBIX U TPEXMEPHBIX OOBEKTOB.

Bonpocel mo pasaeny 2 — AIropuTmMbl pacTpoOBOi rpagukm:
Knaccugukanus pacTpoBbIX alrOpUTMOB

1.

2.
3.
4.

AJITOPUTMBI paCTPOBOTO MPEACTABICHUS IPSAMON JTMHHUH.

ANTOpUTMBI pacTPOBOTO MPEICTABIEHUS OKPYKHOCTH.
ANTOopUTMBI 3aKpacku 00JIaCTe 1 MHOTOYT'OJIbHUKOB.




5. AJTOpUTMBI YCTpaHEHUS CTYIIEHUYATOCTH (aHTH-aJIMACHUHTA).
6. Ilpunnune nudpoBoi 00pabOTKN N300pAKECHHIA.

Bonpocs! no paszaeny 3 — OcHOBHBIE BHABI FTeOMEeTPUYECKUX MO/eJIei:

1. TlonsTHE reomMeTpuuecKoro MojeaupoBanus. IlpumeHeHe reoMeTpuueckoro
MOJIETMPOBAHUS Ha PA3JIMYHbIX dTanax >KM3HEHHOIO LIUKJIA U3EIIus.

2. Knaccudukanus reomeTpuyeckix Mojenei o pa3MepHOCTH: INIOCKHE, IPOCTPAHCTBEHHbIE
I'M.

3. Krnaccudukanuus reoMeTpuyeckix MOJeNei ¢ TOUKU 3pEHUs MOJIHOTHI MOJIENIN: KapKacHbIE,
IIOBEPXHOCTHBIE, TBEPIOTEIIBHBIE.

4. ®opmarbl 0OMEHA FreOMETPUYECKIMHU JaHHBIMH.

Bomnpocsl o pasaeny 4 — I'eomeTpuuyeckue npeodpa3oBaHus:

1. Buasl reomeTpruecKux npeodpa3oBaHuil.

2. Addunnsie mpeodbpazoBaHus B IBYMEPHOM U TPEXMEPHOM mpocTpaHcTBe. OTHOPOAHbBIE
koopauHaThl. CinoxHbie adhUHHBIE TPEOOPa30OBAHMUS.

3. Tlpeobpa3zoBanus npoernupoBanus. Kiraccupukamms mpoeKIHid.

4. Tlonarue o0iacTu BUIUMOCTU. ANTOPUTMBI OTCEUEHUS OTPE3KOB U MHOTOYTOJIbHUKOB 10
00JIaCTH BHIUMOCTH.

5. ANropuTMbl yJaneHusi HEBUJUMBIX JIMHUN U IOBEPXHOCTEH.

Bomnpocsl mo pasaeny S — MoaenupoBaHue OCBelleHUsI IOBEPXHOCTeI:
1. Buabl HICTOYHUKOB CBETA.
MonenupoBanue 1ud@y3HOro u 3epKaIbHOr0 OTPAKEHUS.
MopenupoBaHue IPO3pPavyHOCTH TOBEPXHOCTH.
MopenupoBanue aTMochepHbIX 3P eKToB.
MonenupoBaHu€e TEHEN.
Meroasl 3aKpacKy rpaHel MOJUTOHAJIBHOM CETKHU.
Hcnonp30BaHne TEKCTYP AJIS MOJEIMPOBAHUS I€TaIe TOBEPXHOCTH.

Nook~wd

Kpumepuu oyenku:
[TpuBenens! B pazaene 2

Haumenoganue: PaboTta Ha IPaKTUUECKUX 3aHATHAX: TEKYLIHI KOHTPOJIb BBINOIHEHUS 3aJaHUH.
Ilpeocmagnenue ¢ @OC: nepeueHs 3aaunil Bapuanmuol 3a0anuii:

1 — Cnoco0bl npecTaBiieHUs IBeTa B KOMIILIOTEPHO# rpaduke
[ToAroTOBUTH YCTHOE BBHICTYIUIEHHE (ATUTENBHOCTh — 5-10 MHH.) ¢ pa3dopoM OIHON u3
L[BETOBBIX MOJIEJIeH, MPUMEHSIONUXCS B KOMIIBIOTEpHOW Trpaduke, IO COIIACOBAaHUIO C
MpernojaBaTeseM.
JUist HIOATOTOBKHU MCIIOJIb30BAaTh MUHUMYM 2 UCTOUHHUKA.

2 —IlporpaMMupoBaHue MOCTPOEHUsI IPABUJIbHOIO MHOTOYTOJIbHUKA
C HCIIOJIb30BAHUEM rpadudeckoii oubmmorekn OpenGL B JIByMEPHOM
pEeXUMeE 3aporpaMMHUpPOBaTh MOCTPOSHUE MPABUIBHOTO MHOTOYTOJIbHUKA B IIEHTPE OKHA
OTPUCOBKU. MHOTOYTOJIBHUK JTOJI’KEH UMETh CIUIOIIHYIO 3aKPacKy, IPU ATOM JOJKEH BBIMOIHITHCS
IJTaBHBIA IEPEXO/ I[BETa OT IIEHTpa K KpasiM (PUCYHOK 1).



Pucynoxk 1

3 —Pa30op anropurmMoB uuppoBoii 06padoTKN H300paKeHU
[ToaroTOBUTH YCTHOE BBICTYIUIEHUE (IITUTENBHOCTH — 5-10 MUH.) ¢ pa300poM OHOTO U3
aNrOpuTMOB IU(POBOIT 00PaOOTKH N300pasKEHUS 110 COTIACOBAHMIO C TIPENOIaBATEIICM.
JU1s HOATOTOBKHU MCII0JIb30BaTh MUHUMYM 2 UCTOUHUKA.

4 — OOcyxeHne NPUMepPOB MCI0JIb30BAHUS T€OMEeTPHYECKOT0 MO/1eINPOBAHNSA B
NMPAKTHYECKHUX 32/1a4axX
HaiiTi B uCTOYHMKAX KOHKPETHBIE IPUMEPHI UCIIOIb30BAaHUS TE€OMETPHUUECKOI0 MOJEINPOBAHUS
IpU PpELICHUH MPaKTHUYECKOW 3aJaud WJIM B HayyHbIX ucclenoBaHusX. OGopMuTh NpUMeEpb
CJIEIYIOIIUM 00pa3oMm:
1) u3o0paxkeHusi FreOMETPUICCKUX MOJICIICH;
2) omucaHMe 3aa4H, JUIsl PELICHUs] KOTOPOil MPUMEHSIETCS JaHHAS [€OMETPHYECKasI
MO/JIEIb;
3) Kiacc, K KOTOPOMY OTHOCHTCSI F€OMETPUYECKasi MOJICIIb, M TIOYEMY €€ MOXKHO OTHECTH
UMEHHO K 3TOMY KJIaccy;
4) CCBUIKH Ha UCTIOJIb30BaHHBIC HCTOYHUKH.
He 3acuursiBarorcs:

1) O606H.I€HHLI€ OITMCaHHA HaHOI[O6I/Ie «TBep,I[OTeJ'IBHLIe reoOMCTPHUICCKUC
MOZACIIN MPUMECHATIOTCA B MAIIMHOCTPOCHU) ;
2) MMPUMCHCHUC I'€OMCTPHUICCKUX MozejeH B BUJACOUTPAX, KOMIIBIOTCPHOM

HCKYCCTBE, pCKJIaMC.

5 —Pa36op anropuT™MoB OTCEYEHHS OTPE3KOB JIMOO MHOTOYT0JILHMKOB 0 00J1aCTH
BHIUMOCTH, AJITOPUTMOB yIAJICHUS HEBUAUMBbIX JMHUI 1 MOBEPXHOCTEH
[ToAroToBUTH YCTHOE BBICTYIJIEHUE (JUIUTEIBHOCTH — 5-10 MUH.) ¢ pa300poM 0IHOTO U3
QJIITOPUTMOB I10 COIVIACOBAHUIO C MPENOIAaBATEIEM:
— QJITOPUTM OTCEYEHUS OTPE3KOB JIMOO MHOTOYTOJILHUKOB IO 00JaCTH BUAUMOCTH;
— QITOPUTM yAAJ€HU HEBUIUMBIX JUHUWA U MOBEPXHOCTEN. J[JI1 MOArOTOBKH
HCII0JIb30BaTh MUHUMYM 2 UCTOYHHKA.

6 — [IporpaMmMupoBaHue MOCTPOEHHUS TPEXMEPHOH CLEHbI

C wucnonb3oBanueMm rpaguueckoit Oubmmoreku OpenGL 3amporpamMMupoBaTh MOCTPOEHHE
TPEXMEPHOH CIIEHBI, coqieprkarei yaiinuk (meton glutSolidTeapot). Ciiena moimkHa copepKaTh OAUH
HaTpPaBJICHHBIA ¥ OJMH TOYECYHBIN HCTOYHHK CBETA.

7 — Pa30op aaropuTMoOB MOJeTMPOBAHMS OCBellleHHsI TOBEPXHOCTeIl



[ToAroToBUTH YCTHOE BBICTYIUICHHE (JUIUTEIBRHOCTh — 5-10 MMH.) ¢ pa30OpoM OJHOTO U3
AITOPUTMOB KOMITBIOTEPHOW TpauKH IO COTIACOBAHMIO C TpernojasareneM. J[is MmoaroToBKH
HCII0JIb30BAaTh MUHUMYM 2 UCTOYHHKA.

8 — IlporpamMupoBaHue 3a1aHUs TEKCTYP /ISl TPeXMEPHbIX 00bEKTOB
C ucnonb3oBanueM rpapudeckoit 6udarorexu OpenGL 3anporpaMMupoOBaTh 3aJaHUE TEKCTYP
JUTsl OOBEKTOB TPEXMEPHOM CIIEHBI, IOJYUYEHHOHN B pe3yJibTare JJabopaTopHOi padboThl Ne3.

Kpumepuu oyenxu:
[IpuBenens! B pazuene 2

Haumenoeanue: 3anura 1ab0paTopHBIX padoT

IIpeocmagnenue ¢ @OC: 3a1anus U TpeOOBAHMSI K BBIITOJIHCHUIO MTPEICTABICHBI B METOIMYECKHIX
yKa3aHUSX 10 JUCIUTLINHE

Bapuanmeot 3a0anuii: 3ananvsi 1 TpeOOBAHUS K BBITIOIHEHUIO TPE/ICTABICHBI B METOIMYECKHIX
yKa3aHUSX 10 JUCIUTUINHE

Kpumepuu ouenku:
[IpuBenens! B pazzaene 2

Haumenoeanue: 3auer
IlIpeocmagnenue ¢ @OC: nepeyeHb BOIPOCOB
Ilepeuens sonpocos 011 nposedenus 3auema:

1. OOGpabotka n300pakeHUl, pacrio3HaBaHUE 00pa30B, KOMIbIOTEPHAs (MAIIMHHAS) TpaduKa.
OO6nactu MpUMEHEHUsT KOMITBIOTEPHOU IpaduKy.

2. Cnoco0bl npescTaBieHus: U300paxeHuil (pacTpoBble, BEKTOPHBIE, (hpaKkTaIbHbIE), CIOCOOBI
WX XpaHEHHS B TAMSITH.

3. IIpencraBnenue nsera. Hanbomnee yacto UCHoOIb3yeMble [IBETOBBIE MOJIEIH.

4. Kiaccsl nporpaMMHOro o0ecredyeHus A1l KOMIbIoTepHOH rpaduku. OCHOBHBIE KJIaCCh
¢byHKIUH rpagpuueckux OMOINOTEK.

5. IIponecc oToOpaskeHHst IByMEPHBIX U TPEXMEPHBIX 00beKTOB. [locaenoBaTeabHOCTD
npeoOpa3oBaHuil KOOPAUHAT IPU OTOOPAKEHUU TPEXMEPHBIX OOBEKTOB.

6. AJNTOPUTMEBI paCTPOBOTO MPEACTABICHUS MPSAMBIX THHUN: anroput™ LIJIA (undposoii
muddepeHranbHbIN aHaIM3aTop), AropuT™ bpesenxema.

7. Anroputm bpeseHxema pacTpoBOTO MPEICTABICHUS OKPYKHOCTH.

8. AJNropuTMBI 3aKpacku 00acTe 1 MHOTOYTOJIbHUKOB. PeKypCUBHBII aqroOpuT™, aJIFTOPUTM
MOCTPOYHOTO 3aKpaIINBAHUS.

9. ANTOpPUTMEBI YCTpaHEHHUS CTYIIEHYaTOCTH.

10. ITpununs! mudpoBoit 06padoTku n3odbpaxenuil. [lonsarue GUILTPOB CBEPTKH.

11. TlonsTHe TEOMETPHUYECKOTO  MOJCITUPOBAHHS. [TpuMeHeHHEe TEOMETPUIECKOTO
MOJISIIMPOBAHUS HA PA3ITUYHBIX dTaNax >KU3HEHHOTO KT U3CITHSI.

12. Knaccugukaius reoMeTpu4eckux Moiesel Mo pa3MepHOCTH: MJIOCKUE, TPOCTPAHCTBEHHbIE
I'M.

13. Knaccugukaius reoMeTpu4eckux MoJIeJIel ¢ TOUKH 3peHHsI TOTHOTHI MOJIENIN: KapKacHBIE,
MIOBEPXHOCTHBIE, TBEPAOTEIbHBIE.

14. ®opmatel 0OMEHa reOMETPUUECKUMHU JaHHBIMU.



15. IlpumeHeHUE B KOMITBIOTEPHOU IpaduKe U ONpeIeTICHUE OCHOBHBIX OHATHH JIMHEHHON
anreOpbl: BEKTOP, MOJYJIb BEKTOPA, HOPMAJIM3alHs BEKTOPA; CKAJIPHOE U BEKTOPHOE MPOU3BEICHHE,
OTIPEJICNIUTEIb Taphl BEKTOPOB IJIOCKOCTH U JIP.

16. I'eomerpuueckue npeoOpa3oBaHus, ux npuMeHeHue. Bujpl reoMeTpuyeckux
npeoOpa3oBaHuii: MPOEKTUBHEBIE, appuHHBIC, TOTOOUE, IBUKECHUE.

17. Addunnabie mpeodpazoBaHus U KX MAaTPUIHOE NpeAcTaBiIeHUE. Buabsr ahpuHHBIX
peoOpa3oBaHuil U COOTBETCTBYIONIME MaTpullbl. [IpeoGpa3oBaHust B OTHOPOIHBIX KOOPAMHATAX.
Crnoxuble adpuHHBIE TPEOOPA3OBAHHUA.

18. IlpeoOpa3oBaHus npoenupoBaHus, X BUAbL. [lapameTpsl TpexmMepHOro HabII0IeHHS,
3aJjaroIre MPOEKTUBHBIE TPeoOpa3oBaHusl.

19. Knaccudukaius napajuieabHbIX TPOCSKIIHA.

20. Knaccudukanus mepcrneKTUBHBIX (IIEHTPAIBHBIX ) MpOeKIuid. Tovka cxoja.

21. OObeM BUAMMOCTH TPH MAPAJUICTHHOM H MEPCIEKTUBHOM MPOCUUPOBAHUH. AJIITOPUTMEI
OTCEYEHUS OTPE3KOB U MHOTOYT'OJIbHUKOB 110 00bEMY BUIUMOCTH.

22. ANropuTMmbl yAajgeHHUs HEBUIUMBIX JIUHUNA U IOBEPXHOCTEM.

23. Cocrasnsionye MOJIENN OCBEIICHUSI  MOBEPXHOCTEH. Buasl MCTOYHHMKOB

CBETa U MOJEIUPYIOIINE UX POPMYJIBI.

24. uddysHoe 1 3epKabHOE OTPAKEHHUE TOBEPXHOCTH, CITOCOO UX MOJICIIMPOBAHHUSL.

25. Crioco0bl MOAETHPOBAHUS IPO3PAYHOCTH MMOBEPXHOCTH, TEKCTYPBI, aTMOC(EpHBIX 3((HEeKTOB,
TEHEN.

26. ANTOpUTMBI 3aKpAaCKU T'paHel OJUTOHAIBHON CEeTKH.

27. JluHeliHble, TIOBEPXHOCTHbIE, 00bEMHBIE TEKCTYpPbI. TeKCTypHble KoopAUHATHI. CI0CO0BI
3aJaHMs TEeKCTYPHBIX KOOpAMHAT Il  ITOBEPXHOCTEH, 3aJJaHHbIX

AQHAJTUTHYECKH, u JUTS TIOBEPXHOCTEH, 3aJaHHBIX CETKOH MHOTOYTOJIbHUKOB.

28. OcHoBHble rpaduueckue npumMuTuBsl B OpenGL.

29. Hacrpoiika mapaMeTpoB KaMephl U apaMeTpOB MPOCIUPOBAHUS ITPH 33JaHUU TPEXMEPHOM
cuensl B OpenGL.

30. Hacrpoiika uctounukon ceera B OpenGL.

31. Hacrpoiika Tekctyp B OpenGL.

32. Hacrpoiika atmocdepHbIx 3¢ dexroB B OpenGL.

Kpumepuu oyenku:
[TpuBeneHs! B paznene 2

2. KpuTepuM H IIKAIbI ONeHHBAHHUSI

J171s1 KOHTPOJIBHBIX MEPONIPUATUH (TEKYIIET0 KOHTPOJIS) YCTAHABINBAETCS MUHUMAJIBHOE U
MaKCHMaJIbHOE KOJIMUYECTBO 0aJJIOB B COOTBETCTBHHU ¢ Tabnuueil. KonTpoiabHOE MeporpusiTie
CUMTAETCs MPOUICHHBIM YCIEUIHO MPHU YCIOBUM HAaOOpa KOJIMYecTBa OAIOB HE HUXKE
MHUHUMAaJbHOTO.

Pe3ynbTar 00y4yeHus 10 JUCHUIUIMHE CYUTAETCS JOCTUTHYTHIM IIPU YCIIEITHOM MPOXO0KICHUH
00yYaroImuMcs BCeX KOHTPOJIbHBIX MEPOIIPUATHI, OTHOCSIIUXCS K JAHHOMY pe3yJbTaTy 00ydeHusl.

Pa3zoenwi Konuuecmeo d6annos
oucyunumbL Dopma KoHmpoasa i M
6 JlaboparopHast pabota Ne 1 15 30

6 JlaboparopHast pabora Ne 2 15 30




6 JlabGopaTtopHas padora Ne 3 20 40

HUroro: 50 100

HpI/I OILICHUMBAHWHU PE3YJILTATOB O6y‘IeHI/I$I 10 JUCHUIINIMHE B XOJ€ TCKYLICTO KOHTPOJIA
YCIICBACMOCTH HUCIIOJIB3YIOTCA CICAYIOINUC KPUTCPUU. MuHUMAIBHOE KOJIMYECTBO 0alJIOB
BBICTABJIACTCSA 06yqa10meMyc;1 IIPpH BBIIIOJIHCHUU BCEX HOKaSaTeﬂeﬁ, A0IMYCKArOTCA HCCYHICCTBCHHBIC
HETOYHOCTH B U3JIOKCHHHU U O(bOpMJ'IeHI/II/I mMarepuajia.

Haumenoeanue, Ilokazamenu évicmasienus MUHUMABHO20 KOAUYECHEA OAN106
HA3HaueHue

JlaGoparopHasi paboTa BbIIIOJIHEHA B MOJIHOM o0Obeme; [Ipeacrasnen otyer,
coJiep>Kaliuii He0OX0IMMBbIE ATaIbl, BEIBObI, OQPOPMIICHHBII B COOTBETCTBUHU C
YCTaHOBJICHHBIMU TpeOoBaHusIMH; [IpogeMOHCTpHUPOBaH yA0BIETBOPUTEIbHBII
ypOBEHb BJIaJICHUSI MAaTepUATIOM IIPU 3alUTe T1a00paTOPHON PabOThI, NaHBI
MIpaBWJIbHBIE OTBETHI HE MeHee YyeM Ha 50% 3a/laHHbIX BOIPOCOB.

JlaGopaTtopHas
pabora

[TpoMexxyTodHast aTTeCTAIHS 110 TUCIUTUIMHE TPOBOJAUTCS B (hOpMe 3adeTa.
HToroBas oleHKa Mo TUCIUILUIMHE MOKET ObITh BBICTABJICHA HA OCHOBE PE3yJIbTAaTOB
TEKYILEro KOHTPOJIS C MUCIIOJIb30BAHUEM CIICTYIOLIEH IIKAJIbI:

Ouyenka Haoépano 6annoe
«3aYTEHO» 85-100
«HE 3a4TEHO» 43-84

Ecnu cymma HaOpaHHBIX 0a/10B MeHee 43 — 00ydaronuiics He TOMyCKaeTCs 10
IIPOMEKYTOYHOM aTTECTALUN.

Eciu cymma G6aio coctarisiet ot 43 1o 84 0ayioB — 00ydYaroOnIHiics TOMycKaeTcs 10
3ayeTa.

IIpomerxyTouHas arTecTanys NpoBOAUTCA B McbMeHHOHU dopme. [To cymMme HaOpaHHBIX
0aJuIOB CTYJIEHTY MOXET OBbITh BBICTABJIEHA OLIEHKA 3@ IPOMEXYTOUYHYIO aTTECTALUIO, COIJIACHO
npuBeeHHOM mKane. O0yyaromuiicss IMeeT NMpaBo C/1aTh 3a4eT B MMUCbMEHHOH Gopme ais
U3MEHEeHMs Oasia.

buner k 3auery BKIIIOYaeT 2 TEOPETUYECKUX BOIIpOca M 1 IMpaKTUUECKyIO 3aauy.

Bpems Ha moarotosky: 60 MUHYT.

[Ipu onieHMBaHUM pe3ynbTaTOB O0YUEHUS MO JUCHUILIMHE B X0/1€ IPOMEXYTOUHOM aTTecTalun
HCIOJIb3YIOTCS CIIEYIOIINE KPUTEPUHN U IIKaJla OLIEHKH:

Ouyenka Kpumepuu ouyenku

OOyyaromuiicst IEMOHCTPUPYET 3HAHHE OCHOBHOTO Y4EOHOIIPOTPaMMHOTO
MaTepuaia B 00bemMe, He0OX0IUMOM JUTsl TalibHEUIeH yueOnl, ymeeT
HpI/IMeHﬂTB cro HpI/I BBITIOJTHCHUHN KOHerTHI)IX 3a)1aH1/1171,
IIPEAYCMOTPEHHBIX TPOrPAMMON TUCHUATIIINHBI

«3a4YTCHO»

OO0yuaromuiics AeMOHCTPUPYET 3HAUNTENIbHBIE POOEIIbI B 3HAHUSIX
OCHOBHOT'0 Y4eOHO-IIPOTpaMMHOT'0 MaTepHuaia, JOIyCTHI
NPUHIUIHATIbHbBIE OIMOKH B BBITOJIHEHUH MTPETYyCMOTPEHHBIX
IporpaMMoii 3aJ1laHu U He crioco0eH MPOJOKUTE 00yUeHHE

«HE 3a4TCHO»
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