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AHHOTaLII/ISI K JUCHUIIJIMHEC

Ha3zeanue oucyuniumwt

Komnbrotepnas rpaduka

Hanpaesnenue noozomoexu
(cneuuanvnocms)

09.03.01 «MHpopMaTHKa ¥ BRIYUCTUTEIbHAS TEXHUKA»

Hanpaenennocmu(npogunv/
npozpamma/cnenuanu3ayus)

ABTOMaTH3UPOBAHHBIE CUCTEMBI 00pabOTKU MH(OPMALIUU U
yIpaBiIeHUsS

Mecmo oucuuniunul

JlucuuIuimHa OTHOCUTCS K AMCIUIUIMHAM IO BEIOOPY YacTH,
dbopmMEpyeMoii yUaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHM
broxka 1 «luctummuas (Momysu)y» OOIL.

Tpyooemkocms (3.e. / uacwt)

3 3.e./ 108 gacoB

Ilens uzyuenusa oucyunaunol

Llenplo mpenojaBaHus AWUCHUILIUHBI SBISETCA MOIY4YECHUE
CTYACHTAaMH TEOPETUYECKHUX 3HAHUHN B 00JaCTH pa3pabOTKH U
UCTIOJIb30BAaHUSI CHUCTEM JBYX- M TPEXMEpHOH Tpapuku u
NPAaKTUYECKUX  HABBIKOB  HCIIOJNIB30BaHUS  AITOPUTMOB
KOMITBIOTEPHON Tpaduku U rpaduyeckux OMOIMOTEK ISt
JAIbHEWINEro MPUMEHEHHS MX B HPodecCHOHaTbHOU
NeSITETTLHOCTH.

Komnemenuyuu, gpopmupyemoie ¢
pe3yiomame 0ce0eHUs
OUCUUNTUHDL

[TK-1. CriocoOeH BBIMOIHATH paOOTHI M YIPABJISITh paboTaMu
no co3manuio (Momudukanuu) u o compoBoxaeHuro MC,
ABTOMATH3UPYIOIIUX 33]]a4l OPTraHU3aIMOHHOTO YIIPABJICHUS
1 OM3HEC-TIPOLIECCHI.

Cooeporcanue oucyuniunl
(ocnoenble pazoenvt u memot)

OCHOBHBIC TIOHATHUSI KOMITBIOTEPHOH TpaduKu. AJITOPUTMBI
pactpoBoii rpaduku. OCHOBHBIE BHABI TE€OMETPUUECKUX
MOJECIICH. I'eomerpuueckue npeoOpazoBaHusl.
MonenrpoBaHue OCBEIICHHS TOBEPXHOCTEMH.

Dopma npomexcymounou
ammecmayuu

3auer (6 cem)




1. Ileawn m 3apa4u AUCHUNJIMHBI:

Heabio npenoaBaHus TUCIUIUIMHBI SABISIETCS MOMYyYEHUE CTYACHTaMH TEOPETUUCCKUX 3HAHUH B
o0nacTi pa3pabOTKU M HCIOJIB30BAaHMUA CHUCTEM JIBYX- M TPEXMEPHOW TpapUKd M MPAKTUYECKUX
HaBBIKOB HCIIOJIb30BAHUS AJITOPUTMOB KOMITBIOTEPHOW Trpadukd M TpapuuecKux OMOIHOTEK s
JaTbHENIIEro MPUMEHEHHS X B TPO()ECCHOHANBHON e TeTbHOCTH.

3agauM TUCHMITIMHBL

- U3y4ECHHE OCHOBHBIX AJITOPUTMOB PACTPOBOM U BEKTOPHOM, IBYX- U TPEXMEPHON KOMIIBIOTEPHOU
rpaduku;

- MPUOOpPETEHHE HABBIKOB HCIIOJIIb30BAaHUS OMOIMOTEK KOMIBIOTEPHOH TpauKu NpU CO3TAHUU
KOMITOHEHTOB HH()OPMAITIOHHBIX CUCTEM;

- OCBOEHHME COBPEMEHHBIX NH(POPMALIMOHHBIX TEXHOJIOTUH B 00JaCTH KOMIIBIOTEPHOH rpaduKy.

B pesynbprare nydeHus: JUCHUILIINHBI CTYACHT TOJKEH

3HATh:

- CIIOCOOBI IIPEJICTaBICHUS U300PAKEHUI B BBIYUCIUTEIbHBIX U HHOOPMALIMOHHBIX CUCTEMAX;

- IIBETOBBIC MOJICIIN;

- OCHOBHBIE 3Tarnbl 00paboTKU rpaduueckoi MHGOpMALMKM B KOHBeHepax ee BBOJA M BHIBOAA B
rpaduuecKux cucTeMax;

- QJITOPUTMBI PACTPOBOM U BEKTOPHOU IpauKy;

- MOJZIENIN OCBEUICHMS IOBEPXHOCTEM;

- OMOIMOTEKN KOMIIBIOTEPHON TPaQUKH IS COBPEMEHHBIX SI3BIKOB IPOTPAMMHUPOBAHUS;

yMeThb:

- pa3pabaThIBaTh AITOPUTMBI PELLICHHS 3a/1a4 KOMIIbIOTEPHOH rpaduku;

- IPOEKTUPOBATh IPOrpaMMHOE 0OecrieyeHHe JIsl PelIeHus 3a7a4 KOMIIBIOTEpPHOM rpaduKy;

- IPUMEHSATh COBPEMEHHbIE Tpaduyeckue OMOINOTEKH /I aBTOMAaTU3alMM CUHTE3a ABYMEPHBIX U
TPEXMEPHBIX U300pakeHUH;

BJIAJeTh:
- HaBbIKaMHM [POEKTHPOBAHMS W pealu3aly KOMIIOHEHTOB MH()OPMALIMOHHBIX CHCTEM,
BBINOJIHAIOLINX CO3JJaHKe, XpaHEeHHe, 00padOTKy U BU3yalu3aluio rpadguyeckoit uHGopmarmu;

- HaBbIKaMHM CO3/IaHUS NPOIPaMM C UCIOJIb30BaHUEM OMOIMOTEK KOMITBIOTEPHON IrpaduKu
2. Mecto qucuunjauHbl B ctpykrype OOII:

Huctunmuuaa otHocutcst K 4yactu brmoka 1 «Jluctummuaer (Moxynu)» OOIL, dopmupyemoit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHU, IBISIETCS TUCIUIUTMHOM 110 BBIOODY.

s n3ydeHust AMCLUIUIMHBI CTYIEHT JOJDKEH

3HATh:

- IOHATHUS AaHAJTUTUYECKOI reoMeTpuu, TMHEWHON U 00111ei anredpsl;

- IPUHIUN (POPMUPOBAHUS IBYMEPHBIX MPOEKIMI TPEXMEPHBIX T€OMETPUUECKUX TET;

yMeTh:

- IPUMEHATh MAaTEMaTUYECKUE METOBl U BHIYMCIUTEIBHYIO TEXHUKY JJI PELICHUs ITPAKTUYECKHUX
3ajad4;

- (hopMaIN30BaTh MOCTAHOBKY 3ajaul U pa3pabaThIBaTh aIrOPUTM €€ PEILCHUS;

- pemarthb 3aJa4u, CBA3aHHbIE C POCTPAHCTBEHHBIMH (DOPMaMH U OTHOIICHUSIMU B TIPOCTPAHCTBE;



BJIAJEeTh:
-HaBBIKAMU MPUMEHEHHSI METOJOB aHAJIUTHYECKON T€OMETpUH, JIMHEHHOW 1 00Iel anreOpsl s

peleHust

MMPAKTUYCCKUX 3aaa4,

- HaBbIKaMU pa3pabOTKH NMPOrpaMM B Cpejie MPOrpaMMUPOBAHUS;
- HaBBIKAMU BBITIOJIHEHUSI M UTEHUS YEPTEKEH TPEXMEPHBIX JIeTaJICH.

N3yuenue

Anrebpa

JUCIUIUIMHBL 0a3upyeTcss Ha 3HAHUSAX, MOJYYCHHBIX MPH W3YYCHUU JIUCIUTLINH:
u reometpus, MuxenepHas rpaduka.

3. TpeOoBaHusi K pe3yJbTaTaM OCBOEHUS THCUHUILINHBI
3.1. 3naHus, npuodperaeMble B X0/1e H3yYeHUS TUCHUILITUHBI

Ne 3HaHusa
n/m 3
1. Crioco0Obl  mpencTaBieHUs] W300pak€HU B BBIYMCIUTEIBHBIX M HMH(OPMAIIMOHHBIX
cucTemMax
L{BeToBBIE MOJIENIN
OcHoBHBIE ATaMbl 00paboTKU rpaduveckoil nHpopMaIy B KOHBeepax ee BBOIa M BBIBOIA
B TpaueCKUX CUCTEMax
ANTOPUTMEI paCTPOBOIl U BEKTOPHOHU TpauKH
Mozenu ocBeleHus MOBEPXHOCTEH
bubnuorekn KOMIbIOTEPHOH rpauKy A1 COBPEMEHHBIX A3bIKOB IPOrPaMMHUPOBAHUS
3.2. YMenus, npuodperaemMblie B X0/1e H3yYeHUs TUCHUTLIHHDI
H/J:')y Ymenus
1. Pa3pa0aTbIBaTh aJrOpUTMBI PEIIEHUS 33/1a4 KOMIBIOTEPHON IpaduKu
2. [TpoexkTrpoBaTh IporpaMMHOe oOecriedeHre /IS pelIeHus 3a7ja4 KOMIIbIOTEPHOI rpadpuku
3. [IpumeHsITh coBpeMeHHble Trpaduueckue OUONMOTEKH JUIsi aBTOMAaTHU3allMM CUHTE3a

JBYMEPHBIX U TPEXMEPHBIX N300pakeHN

3.3. HaBbIkHu, npuodpeTaemMble B X0/1€ U3yYeHHs AUCHUIITUHBI

Ne
Haspiku
n/n
1. HaBplki MpOEKTHpPOBaHUS W peaTu3alMi KOMIIOHEHTOB HWH(OPMAIIMOHHBIX CHCTEM,
BBITIOJIHSIFOIIIUX ~ CO3/IaHMEe, XpaHeHue, oOpabdOTKy W BH3yalmu3amuio Tpaduueckon
uHpopMauu
2. HaBbiku co3ganus mporpaMm ¢ UCIIOIb30BaHHEM OUOIHOTEK KOMIBIOTEPHON TpaduKu




3.4. KommnereHuuu, npuodperaemMbie B X0/e H3YYeHHUS AU CHUITUHBI

BBITIOJIHATH PaOOTHI U
YIpaBiIsATh paboTaMu 10
co3aaHuto (MoAU(pUKAIIH)
u conpoBoxaeHuro NC,
ABTOMATHU3HUPYIOIINX 33291
OpPraHU3aIMOHHOTO
yIPaBICHUS U
OM3HECTIPOIIECCHI

LMOHUPOBaHNE BBIYUCIHUTENBHBIX W HH(pOpMa-
IUOHHBIX CHCTEM, IIPOTPaMMHBIE CpEICTBa U
wiaTGopmMbel MHPPACTPYKTYpHl HMH(OPMALMOHHBIX
TEXHOJIOTHIl OpraHu3anny, COBPEMEHHBIE ITOX0bI
W CTAaHJApPTHl aBTOMaTH3aLUK OpTaHU3allUH, COBpPE-
MEHHBIE SI3BIKH IPOrPaMMHPOBAHMA, TEOPUIO 0a3
JaHHBIX, OCHOBBI COBPEMEHHBIX OIIEPAI[IOHHBIX
CHCTEM, CETEBbIC MPOTOKOIBI U KOMMYHHKAI[HOH-
HOe 000pyJOBaHHE

[IK-1.2. VYMeTh: mNOpOEKTHPOBaTb apPXUTEKTYpY,
CTPYKTYPY H alNrOpUTMbl (YHKIMOHUPOBAHHSA
BBIUHMCIIUTENBHBIX W HH()OPMALMOHHBIX CHCTEM,
paspabaTbiBaTh MH(PACTPyKTypy HHPOPMAIMOH-
HBIX TEXHOJOTHUI IPpEeINpHUsTHS, IPUMEHATH COBPE-
MEHHBIE TOAXOJbl M CTaHJAPTHl aBTOMATU3ALUU
OpTaHM3aINi, MPOEKTUPOBATh HH()OpMALMOHHOE,
MIPOTPaMMHOE | anmnapaTtHoe o0ecrieueHne, ONeHN-
BaTh 0OBEMBI U CPOKU BBINTOJIHEHUS PaboOT

[IK-1.3. Brnagetb: HaBbIKAMU MPOEKTUPOBAHUA U
peanM3aly BBIYUCIUTEIBHBIX W HMH(POPMAIMOH-
HBIX CHCTEM, HaBBIKAMM CO3[AaHUS IPOTrpaMM Ha
COBPEMCHHBIX S3BIKAaX IPOrPaMMHPOBAHHS, HaBBHI-
KaMH paboThl C anmapaTHbIM U CETeBbIM 000py/I0-
BaHHEM, HABBIKAMH CO3/1aHMs 0a3 JaHHBIX, HABbIKA-
MH TIPOCKTHPOBAaHUS IW3aiiHa MH(OPMAIIMOHHBIX
CHCTEM, HaBBIKAMH CO3J[aHHUS I0JIb30BaTEIbCKOM
JOKyMEHTAINN

3nanusa Ymenus HaBbiku
Komnerenuuu HNupnxaropbl (NeNe | (NeNe  |(NeNe m3
u33.1) (u33.2) 3.3)
IIK-1. Coocoben [IK-1.1. 3HaTh: apXUTEKTYpPY, YCTPOICTBO U (HYHK- 1-6 1-3 1-2

4. CTpyKTypa U coJep:KaHHe TUCIUTITHHBI
4.1. Pa3aenl TUCHMILINH U BUABI 3aHATHII

(=" ]
= & .
3 35 Bujbl KOHTaKTHOIH @DopMBI TEKYILIEr0 KOHTPOJISI
No E E % paGOTl)l, CaMoOCTOdATEC/IbHAsA ycneBaeMocTH (HO HeaeJasIM
/' Paszgen aucumMmiInHbBI o S | paborta cTyIeHTOB U ceMecTpa)
i TPYA0EMKOCTH (B Yacax) ®opmMa IPOMEKYTOYHOM
arrecranuu (1Mo cemecTpam)
nek | npak | na6| CPC
1 | OcHOBHBIE TOHATHUS 6 1 0,5 4 | YcrHBIi orpoc
KOMITbIOTEPHOU 2 0,5 6 | Ouenka paboTbI Ha
rpaduxu MPaKTUYECKOM 3aHSATUU
3 0,5 3 | YcrHsIit onpoc
2 | Anroputmbl pacTpoBoii | 6 5 05 6 | VcrHblii onpoc
rpaduKn 6 0,5 5 | OueHka paboThI Ha
MPAKTHYECKOM 3aHITHU
3 | OcHOBHEBIE BUIBI 6 7 0,5 6 | Ycrublii onpoc
TCOMETPHUICCKUX 8 0,5 2 | Ouenka paboTsl Ha
MOZCIICH MIPAKTHYECKOM 3aHSATHHA
4 |T'eomerpuueckue 6 9 05 6 | Ycrablii onpoc
npeoOpa3oBaHus 10 0,5 5 | OueHka paboThI HA
MPAKTUYECKOM 3aHATHU
11 0,5 3 VYerHbIi onpoc




5 | MognenupoBanue 6 13 0,5 6 | YcrHblii onpoc
OCBCILICHUA 14 0,5 5 | Ouenka paboThI HA
IIOBEPXHOCTEN IPAKTHYECKOM 3aHATUH

15 0,5 YcTHbI onpoc
16 0,5 5 OreHka paOboOThI Ha
NPAKTHIECKOM 3aHATHH

6 | 3yuenue 6 4 0,5 1 6 | Ouenka paGoThbI Ha
rpa(bl/lquKof/'I IMPAKTUYCCKOM 3aHATUU.
oubnorexn OpenGL JlabopaTopHas pabota Nel

8 1 5 | JlabopaTtopHas pabora Ne2
12 0,5 1 6 OreHka paOboOThI Ha
MPAKTHYECKOM 3aHSATHH.
JlaGopaTopnas padota Ne3
16 1 6 | JlaboparopHas pabora Ne3
17 2 | 3auem
Bcero 4 4 4 96
4.2. Coneprxanue pa3ieioB Kypca
N 3nanus | Ymenus |Hasbiku
/' Paszagen aucuMmInHbBI (nomep |(Homep u3 (HOMep U3
wn 3 3.1) 3.2) 3.3)
1 | OcHOBHBIE NOHSTHSI KOMIIBIOTEPHOU Ipauku 1-3 1,2 1
1. O6beKT n3yueHust KOMIBIOTEPHOU IpaduKy.
2. O0macTi MPUMEHEHHS] KOMIIBIOTEPHON TPaHKH.
3. CriocoOBlI MpeCTaBIeHHUS N300paskeHUM.
4. CriocoOblI npe/icTaBIeHUS 1IBETa B KOMIIBIOTEPHOM rpaduke.
5. Kimaccel mporpaMMHoOro obecnedeHust st KOMIbIOTEpHON
rpaduxu.
6. [Iporiecc 0TOOpakeHUs! ABYMEPHBIX U TPEXMEPHBIX
00BEKTOB.
2 | AnropuT™Msl pacTpoBOii rpauKy. 4 1,2 1
1. Knaccuduxanus pacTpoBbIX aJITOPUTMOB
2. AnropuTMBbI PacTpOBOIO NPEACTABICHUS IPSIMOM JIUHUY.
3. AIITOPUTMBI PacTPOBOTO MPEICTABICHHUS OKPYKHOCTH.
4. ANrOopUTMBI 3aKpacKu 00JacTeil 1 MHOTOYTOJIbHUKOB.
5. AropuTMBI yCTpaHEHHS CTYIIEHYaTOCTH (aHTHAIMACUHTA).
6. [TpuHumne tuppoBoit 00paboTKH N300paKEHHIA.
3 | OcHOBHBIE BUIbI TEOMETPUYECKUX MOJETICH. 1 1,2 1

1. TTonsTHE TEOMETPUYECKOTO MOIeMpoBanus. [[pumenenue
T€OMETPUYECKOr0 MOJAEIMPOBAHNS Ha PA3JIMUHBIX JTaIax
JKU3HEHHOTO ITUKJIA U3EIHS.

2. Knaccuduxanus reoMeTpuuecKux MoJiesiei mo
Pa3MEpHOCTH: IJIOCKUE, MPOCTPaHCTBEHHBIE [ M.

3. Knmaccudukarysi reoMeTpu4ecKux Mojieelt ¢ TOUKU 3peHus
ITOJIHOTBI MOJIENH: KapKACHBIE, TOBEPXHOCTHBIE,
TBEPAOTEIILHBIE.

4. ®opmaTsl OOMEHA T€OMETPHUECKUMH JTaHHBIMH.




['eomeTpuyeckue npeoOpazoBaHUsl.

Buast reomerpuueckux npeoOpa3oBaHHA.

AddunHble TIpeoOpa3oBaHUS B JBYMEPHOM U TPEXMEPHOM
npoctpanctBe.  OnHoponmubie  kKoopauHaTel.  CIllO)KHBIE
adhpuHHBIC MPpeoOpa3oBaHUSI.

[TpeoOpasoBanus mpoerupoBanus. Kiaccudukams mpoexiuii.
[TonsTue o6sacTd BUIUMOCTU. AJTOPUTMBI  OTCEUCHHS
OTPE3KOB 1 MHOTOYTOJIHUKOB MO 007aCTH BUIAUMOCTH.
ANTOpUTMBI yAalleHUs! HEBUAUMBIX JTUHUI U MOBEPXHOCTEH.

MonenupoBaHue OCBELIEHUS [IOBEPXHOCTEMH.

Bupl ncTOUHUKOB CBETa.

MonenupoBanue nud@y3HOro U 3epKATBHOTO OTPAKEHUSI.
MonenupoBaHue Mpo3payHOCTH MOBEPXHOCTH.
MonenupoBanue arMmochepHbIX 3H(eKToB.
MonenupoBaHue TeHEH.

Meroapl 3aKkpacKy rpaHeil MOJUTOHAJIBHON CETKH.
Hcnonb30BaHue TEKCTYp A7l MOJICITUPOBAHUS IeTaen
MOBEPXHOCTH.

N3zyuenwne rpapuaeckoit 6udbmmorexu OpenGL
MuHuManbHbIM HabOp onepanuit 171 CO3AaHUs ABYMEPHOIO
M300paxeHusl.

OcHoBHBIE TpaduuecKue NPUMHUTHUBBIL.

Hactpolika napamMeTpoB Kamepbl U TapaMeTpOB
IIPOELMPOBAHNUS IIPU 3alaHUU TPEXMEPHOU CLIEHBI.
Hacrpoiika nCTOYHMKOB CBETA.

Hacrpoiika Texcryp.

Hacrpoiika armochepubix 2 dekToB.

1,2

4.3. HaumeHOBaHMe TeM NMPAKTHYECKUX 3aHATHIL, X COJepkaHNe U 00beM B Yacax

Ne
n/n

Ne paznena

HaunmeHoBaHMe MPaKTHYeCKUX PadoT
JTUCHHUILIHHBI

TpynoemkocThb
(uac)

1

1 CriocoObI npeicTaBlIeHNs IBETa B KOMIIBIOTEPHON rpaduke

0,5

2

6 [IporpamMmmupoBanue MIOCTPOCHHUS
MHOT'OYTOJIbHUKA

IIPaBUIILHOTO

0,5

2 Pa36op anroputmoB 1udpoBoit 00paboTKN H300paxKeHUs

0,5

MOZACIINPOBAHUSA B IIPAKTHYCCKUX 3aJavdaX

OO0cyxIeHrne MPUMEPOB UCTIOJIb30BAHUS TEOMETPUUECKOTO

0,5

P8.360p AJITOPUTMOB OTCCUYCHH OTPC3KOB oo

YAAJIICHUA HCBUUMBIX JIMHUM U HOBCpXHOCTeﬁ

4 MHOTI'OYT'OJIBHUKOB I10 obnactu BUIUMOCTH, aJITOPUTMOB

0,5

HpOFpaMMI/IpOBaHI/IC MOCTPOCHUA TpCXMCpHOﬁ CIICHBI

0,5

ITOBEPXHOCTEU

Pa30op anropuTMoB MOJEIUPOBAHUS OCBEIICHUS

0,5

00BEKTOB

HpOFpaMMI/IpOBaHI/IC 3alaHuA TCKCTYP I TPECXMEPHBIX

0,5

Bcero




. HammeHoBaHMe TeM J1a60paTOPHBIX padoT, UX cofepxkaHue U 00beM B Yacax

Ne Ne paznena TpynoemkocTb
HanMeHoBaHue JIa0OpPATOPHBIX padoT
n/m | TUHCHUTIHHBI (uac)
1 6 ['paduueckue npumutisbl OpenGL 1
2. 6 JIBymepnas anumaius B OpenGL 1
3. 6 Hapuranus no TpexmMepHo# crieHe 2
Bcero 4
5. Coaep:xkaHue caMOCTOSITeJIbHOW padoThl cTyAeHTOB. OUeHoOYHbIe CpeacTBa IS

TeKYIIero KOHTPOJIA YCNeBAaeMOCTH, NMPOMEKYTOYHO aTTeCTAIMH IO HTOraM OCBOEHUS
AUCHUTLTHHBI
5.1. Coaep:xanue caMOCTOATEJIbHON PadoOThI

Ne Ne pazpena TpyaoemMKocThb
wn J——— HaumeHoBaHHEe TEM (wac)
1. 1-6 [ToaroroBka K yCTHBIM OIpOCaM I10 TeMaMm JIEKIUH 11
2. 1 ITonroToBka k 00CYXAE€HUIO CLIOCOOOB MPEICTABICHUS 10
L[BE€Ta B KOMIIbIOTEpHOH rpaduke

3. 6 Nzyuenue cpencts rpaduyeckoit 6ubnuorexun OpenGL s 11
CO3JIaHMsI IBYMEPHOTO U300pakeHus

4, 2 [ToaroroBka Kk 0OCYXICHUIO aNTOPUTMOB ITU(GPOBOI 10
00paboTKu N300paKEeHUS

S. 3 [ToaroroBka npumepoB ucnoiab3oBanus I'M B 10
MPAKTHYECKHX 3a/1a4ax

6. 4 [ToaroroBka Kk 00CYX/IE€HUIO AITOPUTMOB OTCEUEHHUSI 10
OTPE3KOB JTMOO MHOTOYTOJIBHUKOB TI0 00JIACTH BUIMMOCTH,
QITOPUTMOB Y/IaJICHUSI HEBUIUMBIX JIMHUN U TIOBEPXHOCTEH

7. 6 N3yuenue cpencts rpadpuueckoit oudnmorexu OpenGL st 12
CO3J]aHUsI TPEXMEPHOH CLICHBI

8. 5 [ToaroroBka k pa3dopy aarOpUTMOB MOJICTHPOBAHUS 10
OCBEIICHUS TOBEPXHOCTEN

9. 5 N3zyuenue cpencts rpapuyeckoit oudmuorexkn OpenGL s 10
3aJJaHUsl TEKCTYP TPEXMEPHBIX OOBEKTOB

10. 1-6 3auer 2

Bcero 96

5.2. OuileHOYHBIE CpPEJCTBa,

HUCIIOJIB3YCMBIC UJId TCKYIICTO KOHTPOJSA YCIICBACMOCTH U

MIPOMEKYTOUHOM aTTecTanuu 00yJarouXcsl IO UTOTaM OCBOSHUS TUCIUIUIHHBI, UX BHJIBI U ()OPMBI,
TpeOOBaHUSI K HUM W IIKAJIbl OICHWBAHUS TPUBEICHBI B TMPHUJIOKEHUU K pabodueil mporpamMme
JUCIUTITUHBI «DOH/T OIEHOYHBIX CpelCTB Mo aucHurummHe «KoMmbproTepHas rpaduka», KoTopoe
odopmIsieTcs B BUJIE OTAEIBHOTO TOKYMEHTA.




6. YuyeOHo-MeToqUYeCKOEe H MHPOPMALMOHHOE O0ecTeyeHue JUCHUILINHBI:

1. a) OcHoBHas quTeEpaTypa

Ne T'on
HaumMeHoBaHKe KHUTH
/i A3IaHUS

1 | 3a6enun, JI. }O. OcHOBBI KOMMBIOTEPHOH Trpaduku U TexHosoruu tpexmepHoro| 2015
MOJICIIUPOBAHUS [ DIEKTPOHHBIN pecypc] : yuebHoe mocooue / JI. FO. 3abenun, O. JI.

KontokoBa, O. B. [unb. — DIEKTpOH. TEKCTOBBIC daHHbIE. — HoBocubupck :
CuOMPCKUUTOCYIaPCTBEHHBI YHHUBEPCUTET TEICKOMMYHUKAIMH M UHPOPMATHUKH,
2015. — 259 C. — 2227-8397. — Pexum JIOCTYTIA:

http://www.iprbookshop.ru/54792.html.

2 | BacunseB, C. A. OpenGL. KommnbrotepHast rpaduka [Dnektponnsiii pecype] : | 2012
yaeOHoe nocobue / C. A. BacunbeB. — DJIEKTPOH. TEKCTOBBIC JaHHbIE. — TaMOOB :
TamOoBCKHIi TOCY1apCTBEHHBIN TexHUYeckuit ynusepcutet, ObC ACB, 2012. — 81
€. — 2227-8397. —Pexum nocryma: http://www.iprbookshop.ru/63931.html.

0) lonoJiHUTeILHASA JIUTEPATYpa

Ne Ton
HanmeHoBanue KHUTH
n/m U3JIaHus
1 | [Tepemutuna, T. O. KommnberotepHas rpaduka [DnekTpoHHBIA pecype] : yueOnoe | 2012
nocobue / T. O. IlepemuTHa. — DJEKTPOH. TEKCTOBBIE HaHHBIE. — TOMCK :

ToMCKMH  TOCYHapCTBEHHBI  YHMBEPCHTET  CHCTEM  YIpPaBICHHS U
panuosnekTponuku, Db Konrenr, 2012. — 144 c. — 978-5-4332-0077-7. —
Pexxum noctyma:http://www.iprbookshop.ru/13940.html.

2 | Hpyxunun, A. V. Anroputmsl komnbioTepHoii rpadpuku. Yacte 3 [Dnekrponnsiii | 2009
pecypc] : yueOnoe mocobue / A. U. dpyxunun, T. A. [dpyxuHuna. — DIEKTPOH.
TeKcTOBble JaHHble. — HoBocubupck : HoBocuOupckuii rocynapcTBEHHBIH
TexHn4yeckuid yHusepcuter, 2009. — 48 c. — 978-5-7782-1240-4. — Pexum
noctyna:http://www.iprbookshop.ru/44895.html.

B) lepeYeHb pecypcoB HH(POPMAIHOHHO-KOMMYHHKAIIMOHHOH ceTn UHTEepHeT

.  DOnexkrponHo-OmOmuoreyHass  cucrema  [PRbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-
iprbooks

1. OnexkTpoHHbIHA Katajor HaydyHoi OmOmuorexku VoxI'TY nmenn M.T. KanamHukosa
Web NPBUC http://94.181.117.43/cgi-
bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

2. HarmonanwsHnas anekTponHas 6ubnuoreka - http://H36.pod.

3. Muposas nuudpoas 6udmuoreka - http://www.wdl.org/ru/

4. MexnyHapoaHbIii ~ WMHAEKC  HayyHoro  uutupoBanus Web  of  Science —

http://webofscience.com.
5. Hayunas snexrponnast 6udaunoreka eLIBRARY.RU - https://elibrary.ru/defaultx.asp

I) IpOrpaMMHoe odecredeHue:

1. Microsoft Visual Studio C# (IIponpuerapHoe mporpaMMHOe oOecrieueHune).
2.  bubOmmoteka Tao Framework (cBo6oHO pacmpoctpansemoe I10).

) MeTOAMYECKUEe YKA3aHUS

1. Mumkun, A. J. Ipaktukym no aucuuiuimHe «KommbroTepHas rpaduka» [DneKTpoHHbIH
pecype] / A. A. umkun, E. A. YUepnenoBa. — DnekTpoH. TekcTroBble aaHHbie. — CIIO. :
Poccuiickuii rocynapcTBeHHBIN rHApoMeTeopoornyeckuii yausepeuret, 2001. — 54 ¢. — 2227-
8397. — Pexxum noctyma: http://www.iprbookshop.ru/14907.html


http://www.iprbookshop.ru/54792.html
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/
http://www.wdl.org/ru/
http://webofscience.com/
http://webofscience.com/

2. Banmmumna, E. A. KoMIIeKT MHIMBUIYAIbHBIX 3aJaHUNA K MPAKTHUYECKUM 3aHSATHSM IO
mucuuruiie «KommberotepHas rpaduka» [dnextponnsliii pecypce] / E. A. Banmmnaa. — DIeKTpoH.
TeKcToBBIC HaHHBbIe. — OpeHOypr : OpeHOyprckuii rocyaapcTBeHHbid yauBepcutet, ObC ACB,
2007. — 49 c. — 2227-8397. — Pexxum nocrymna: http://www.iprbookshop.ru/21600.html

7. MarepuaabHO-TeXHUYECKOE o0ecneyeHne TUCIHIIUHbBI:

1. JlekuuoHHbIE 3aHATHS.

Y4eOHble ayTUTOpUU 7S JEKIMOHHBIX 3aHATUN YKOMIUICKTOBAHBI MEOEIhI0 U TEXHUYCCKUMU
cpeacTtBaMu OOydeHHUs, CIyKallUMU JUId TpeAcTaBieHus y4deOHOM wuHbopManuu OO0IbIIOMN
ayauTopuu (HaOOPHI IEMOHCTPAIMOHHOTO 000pYI0BaHUS (IIPOEKTOP, SKPaH, KOMITbIOTEP/HOYTOYK).

2. Ilpaktuyeckue 3aHATHS.

Y4eOHble ayTUTOPUU JUIS TPAKTUYECKUX 3aHATUNA YKOMIUIEKTOBAHBI CIHEIUAIM3HPOBAHHON
MeOEeNbI0 U TEXHUYECKUMU CPEICTBAaMHU 00y4eHHUS (TIPOEKTOP, IKPaH, KOMITIOTEP/HOYTOYK).

3. JlabGopaTtopHbie pabOTEHI.

Jist 1aGopaToOpHBIX 3aHIATHI UCHIONB3YIOTCS Ay TUTOPUU:

No 220 ampec: 427430, Yamyprckas Pecnybnmuka, r. Borkunck, yn. IL.U. Illysanoma, . 1,
OCHAIIIEHHAs CIEAYIOLUUM 000pYI0BAHUEM: CTOJBI JJA0OPATOPHBIE, CTYJIbs, KOMIIBIOTEpHAs TEXHUKA
C BO3MOXXHOCTBIO MOAKIIOUEHUS K ceTu « HTepHeTY.

No 221 anpec: 427430, Yamyprckas Pecnybnuka, r. Borkunck, yn. IL.U. lyBanoma, . 1,
OCHAII[EHHAs CIEAYIOLUM 000pYI0BAaHUEM: CTOJBI JJA0OPATOPHBIE, CTYJIbs, KOMIIBIOTEpHAs TEXHUKA
C BO3MOXXHOCTBIO MOAKIIOUEHUS K ceTu «HTepHeTY.

4. CamocrosTenbHas padora.

[ToMemenust A CaMOCTOSTENBHOW pabOTHl  OCHAIIEHBI KOMIBIOTEPHOH TEXHHKOW C
BO3MOXKHOCTBIO TOJKITIOYeHUSI K ceTu «HTepHeT» U JAOCTYIOM K 3JIEKTPOHHON MH(OpPMAIIMOHHO-
obpazosarenbHoii cpege BO ®T'BOY BO «MxI'TY umenn M.T. Kananraukosay:

MOMEILEHUsT Ui CaMOCTOSATeNbHOW paboThl oOyuaromuxcs (aya.Ne 224, anmpec: 427430,
Y amyprckas Pecnybnuka, r. Borkunck, yn. ILU. Illysanosa, 1. 1).

[Tpu HEeoOxoaumocTH padoyas mporpamMma JUCHUIUIMHBI (MOJYJIsl) MOKET OBITh aJlaiTHpOBaHa
uis  obecrieueHUs 00pa3oBaTEIbHOrO IMpolecca HWHBAIMIAOB M JIMII C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JIOpPOBbSI, B TOM 4HCIE€ A OOy4EeHHUS C TNPUMEHEHHEM JMCTAaHLHMOHHBIX
oOpa3oBaTeNnbHBIX TexHosorui. [lisg storo Tpebyercs 3asBiIE€HUE CTyJIeHTa (ero 3aKOHHOIO
MPEJICTaBUTEIISA) U 3aKII0YEHHE [ICUX0JI0ro-MeauKo-neaarornyeckoit komuccuu (IIMIIK).



JIner cornacopanusi padoyeil mporpaMmMbl JMCIHUIIJIMHBI HA Y4eOHBIH roj

Pabouass mporpamma aucummiuHbl (Moayisi) «KommbroTepHass rpaduka» IO HaIMpaBJICHUIO
moarotoBku 09.03.01 «MudbopMaTrka ¥ BEIYMCINUTEIbHAS TEXHUKA)
1o MpouITt0 «ABTOMATH3UPOBAHHBIC CHUCTEMBI 00Pa0OTKH MHGDOPMAITMHI U YITPABICHUS)

corjiacoBaHa Ha BEACHUC y‘-IC6HOl"O Imponecca B y‘le6HOM rogy:

«Coznacosano»:
Yueonouii 3aeedyrowuii kageopoti,
200 omeemcmeentou 3a PITJ{

(noonucs u dama)

2022 — 2023
2023 - 2024
2024 — 2025

2025 - 2026




IIpunoxkenue K padoueii nporpamMmme
AMCHHUTIIHHBI

MHWHOBPHAYKHN POCCHUA
BotkuHckuii puman
denepalbHOTO TOCYAAPCTBEHHOTO OIOIKETHOTO 00pa30BaTEILHOTO
YUpEXKACHUS BBICIIETO 00pa30BaHUs

«>xeBcKkui rocy1apCTBEHHBIN TeXHU4YeCKn yHuBepcuTeT uMeHn M. T. Kanamnaukosa»
(B® ®I'bOY BO «MxI'TY umenu M.T. KanamaukoBay)

OueHouHbIe cpeacTBa
Mo JMCHUILIHHE

KomnbrorepHas rpaduka

HarnpasieHue 09.03.01 «MudbopmaTika U BEIYMCIUTEIbHAS TEXHUKA»

npopuiab  «ABTOMATU3UPOBAHHBIC  CHUCTEMBI  00pabOTKM  WHMoOpMamuu  u
YIIPaBIICHHS

YpOBEHb 00pa3oBaHus: OaKaJaBpuat

dbopma oOyueHus: 3a0uHas

00111ast TPYA0€MKOCTh TUCIUTUITMHBI COCTABJISIET: 3 3a4eTHBIX eAuHUII(bI)



1.0uneHovHble cpeacTBa
OnenuBanue (GpopMHUPOBAHHUS KOMIETEHIIMH MPOM3BOJIUTCS Ha OCHOBE Pe3yJbTaTOB OOyueHHUs,
NPUBEJCHHBIX B II. 2 paboueii mporpammbel # POC. CBs3b pa3aenoB KOMIETEHINH, HHIUKATOPOB U
dbopM KOHTpOJIA (TEKYyIIEro W MPOMEXYTOYHOr0) yKazaHbl B Ta0nuie 4.2 pabodeil mporpammsl
JVCLUATUTAHBL.
O1neHOYHBIE CPEICTBA COOTHECEHBI C pe3yIbTaTaMHu O0YYEHHs 1O TUCHUIUIMHE U UHIUKATOpaMu
JOCTHKEHUS] KOMIIETEHIIUH, TPEICTaBICHBI HUXKE.

Ne Paznen Kon HaumenoBanue oleHOYHOI0
n/n AUCHHUILIMHBI KOMIIETeHIIUH cpeacTBa
1 OCHOBHBIE TOHATHS KOMITBIOTEPHOU K-1 Yerusiit onpoc. OnieHka padboThl
rpaduku Ha MPaKTUYECKOM 3aHSATUI
. Yernbiit onpoc. OneHka paboTsl
2 | AIropUTMBI pacTpoBOii rpaduKu I1K-1 p P
Ha TPaKTHYECKOM 3aHSATUU
3 OcHOBHBIE BUIbI TEOMETPUUECKUX K-1 YcerHbiit onpoc. OneHka paboTbl
Moiernen Ha TPAKTHYECKOM 3aHSATUU
VYcerabii onpoc. O1eHka padoThI
4 | 'eoMeTpuvecKre mpeoOpa3oBaHUs IK-1 P P
Ha MPaKTHYECKOM 3aHSATUI
5 MonenrpoBaHue OCBEIICHHS [K-1 Ycrabiit onpoc. OnieHka padoThl
MOBEPXHOCTEH HA MPAaKTUYECKUX 3aHATHIX
. Orenka paboThI Ha
W3ydenune rpaduaeckoit OnOIMOTeKn
6 OpenGL I1IK-1 MPAKTUYECKOM 3aHSATUU. 3alUTa
a00paTOPHBIX paboT
7 | Pa3gemnsr 1-6 [IK-1 [ToaroroBka k 3aueTy

Onucanue s1emenmos 0 OYeHUuBeaAHus ¢0pMMp06aHM}Z KomnemeHumZ

Haumenoeanue: Y CTHBII ONIPOC
Ilpeocmagnenue 6 @OC: nepeueHb BOIIPOCOB
Ilepeuens 6onpocoe 0nsa nposedenus yCmHo20 onpoca:

Bonpocel o pasgeny 1 — OcHOBHbIC NOHATHA KOMIIBIOTEPHOI rpadguku:
OOBEeKT U3yyeHHs] KOMIIbIOTEPHOU rpaduku.
Ob6nacTu NpUMEHEHUs] KOMITBIOTEPHOM IpaduKy.

ok wdE

Crioco0bI npeicTaBiIeHUs] U300paKeHUH.

CrniocoOblI npeicTaBIeHUs IBETa B KOMITBIOTEPHOU Ipaduke.
Knaccel mporpaMmmHoOro obecnedeHust JUisi KOMIbIOTEpHOU IpaduKy.
[Tpouecc oToOpaskeHus ABYMEPHBIX U TPEXMEPHBIX O0BEKTOB.

Bomnpocsl o pasgeny 2 — AnropurMbl pacTpoBoii rpaguku:

ok wnE

Knaccudukanus pacTpoBbIX alropuTMOB

ANTOPUTMBI paCTPOBOTO MPEACTABIECHUS IPSIMOM JINHUU.
ANTOPUTMBI paCTPOBOT'O MPEICTABIECHUS OKPYKHOCTH.
ANTOpUTMBI 3aKpacKku o0acTeil 1 MHOTOYTOJIbHUKOB.
ANTOpUTMBI YCTPAHEHUS CTYIIEHYATOCTH (aHTU-aJIMACUHTa).
[Tpuntume! G poBOI 00padOTKHU 300paKEHHIA.



Bonpoce! no pasaeny 3 — OcHOBHBIE BHABI FTeOMEeTPHYECKUX MOJeJIeil:
1. TIlonsTue reomerpuueckoro MojenupoBaHus. [I[pumeHeHe reOMETPUUECKOIO MOIETMPOBAHUS
Ha pa3JIMYHbIX dTanax *XU3HEHHOTO LUKJIA U3EIHs.
2. Knaccudukanus reomeTpuueckux MoeseH o pa3sMepHOCTH: IUIOCKKE, TpocTpaHcTBeHHbIE [ M.
3. Kiaccudukanus reoMeTpudeckux MoJeNeil ¢ TOUYKH 3pEHHUs MOJHOTHI MOJEIH: KapKacHBIE,
IIOBEPXHOCTHBIE, TBEPIOTEIIBHBIE.
4. ®opmarbl 0OMEHA Fr€eOMETPUYECKHUMHU JAHHBIMU.

Bonpocsl o pazaeny 4 — 'eomerpuyeckue npeoopa3oBaHus:
1. Bwugpl reomerpruyeckux npeoodpa3oBaHUA.
2. Addunasie mpeoOpa3oBaHus B JBYMEPHOM H TPEXMEpHOM MpocTpaHcTBe. OTHOPOAHBIC
koopauHatel. CioxxHble adGuHHBIC TPe0Opa3OBaHMS.
3. TIpeobpazoBanus npoernupoBanus. Kimaccuduxamms mpoeKIuii.
4. Tlonstue 001IacTH BHIMMOCTH. AJTOPUTMBI OTCEYEHHUS OTPE3KOB W MHOTOYTOJBHUKOB IIO
00J1aCTH BUTUMOCTH.
5. ANropuTMEBI yAaJeHUs HEBUAUMBIX JIMHUHA U TIOBEPXHOCTEH.

Bonpocsl no pasaeny S — MoaeaupoBanue 0CBeICHUS IIOBEPXHOCTEI:
Bunsl ncTouHnkoB cBeTa.
MonenupoBanue 1uddy3HOro u 3epKaJbHOTO OTPAKEHUSI.
MopaenupoBaHue NPO3PaYHOCTH TOBEPXHOCTH.
MonenupoBanue arMochepHbIX 3HeKToB.
MopenupoBaHue TeHEH.
Meroapbl 3aKkpacKy rpaHei MOJUTOHAJIBHON CETKH.
Hcronbs30BaHuEe TEKCTYp I MOAECIMPOBAHHUS I€TATEN TOBEPXHOCTH.

NoabwbdE

Kpumepuu oyenxu:
[TpuBeneHns! B paznene 2

Haumenosanue: PaboTa Ha IPaKTHYECKUX 3aHATHSIX: TEKYIIUHA KOHTPOJIb BBITIOJTHCHHS 3aIaHUH.
IlIpeocmagnenue ¢ @OC: nepeyueHs 3a1anuil Bapuanmaul 3a0anuii:

1 — Cnoco6bl npeacTaB/ieHHs] IBETA B KOMIIBIOTEPHO# rpaguke

[ToaroToBUTH YCTHOE BBICTYIUIEHHE (ATUTENHHOCT — 5-10 MUH.) ¢ pa300poM 0JTHON U3 LIBETOBBIX
MoJieNiel, MPUMEHSIOLINXCS B KOMIIBIOTEPHOU TpaduKe, [0 COTTaCOBAHUIO C MPENO/IaBaTEeIeM.

I[J'ISI IMOATOTOBKH UCIIOJIB30BATH MUHUMYM 2 UCTOYHHUKA.

2 —IlporpaMmMupoBaHHe MOCTPOEHHS MPABWILHOI0 MHOTOYI0JIbHHKA
C wucnonp3oBaHUEM rpapuueckoii oubmmorekn OpenGL B JIBYMEPHOM
pPEeKUME 3aIpOrpaMMHUpPOBATh MMOCTPOSHHUE MPABHILHOTO MHOTOYTOJbHHKA B IIEHTPE OKHA
OTPUCOBKU. MHOTOYTOJIbHUK JIOJDKEH UMETh CIUIOLIHYIO 3aKpacKy, IpU 3TOM JIOJIKEH BBITIOIHITHCS
TUTaBHBINM NIEpeXo/1 [BETa OT LIEHTPa K KpasiM (pUCYHOK 1).

Pucynoxk 1



3 —Pa36op aaropurmoB uu(ppoBoii 00padOoTKH H300paKeHUS

[ToAroTOBUTH YCTHOE BBICTYIUICHHE (AIUTENBHOCT — 5-10 MuH.) ¢ pa3dopoM OJHOTO U3
ITOPUTMOB U (PPOBOIT 00PadOTKH N300paKEHUS 110 COTTIACOBAHHIO C MIPEIOIaBATEIIeM.

J1J1s MOATOTOBKH UCIIOJIB30BaTh MUHUMYM 2 UCTOYHHKA.

4 — OO0cyxaeHHe TPHMEPOB HWCHOJIb30BAHUSI TeOMETPHYECKOr0 MOJAeJIHPOBAHUS B
NMPaKTHYECKUX 3a/1a4ax

Haiity B MCTOYHHMKAX KOHKPETHBIC TPUMEPHI UCIIOJIb30BaHUS T€OMETPHUUYECKOTO MOJICIIMPOBAHUS
NpU PEUICHUM TPAKTUYECKOW 3aJaud WIM B HAYYHBIX HccienoBaHusX. OGOpMUTH NpHUMEpHI
CIeIyIOIUM 00pa3oMm:

1) wu300paKeHHs TEOMETPHUSCKUX MO/ICIICH;

2) OmMCaHWe 3a7a4H, ISl PEHICHHUs] KOTOPOi IPUMEHSETCs TaHHAsk TeOMETpHYEcKas MOJICIb;

3) Kiacc, K KOTOPOMY OTHOCHTCS T'€OMETpHYECKash MOJEib, U MOYEMY €€ MOYKHO OTHECTH
UMEHHO K 3TOMY KJIaccy;

4) CCBUIKM Ha MCIOJIb30BAHHBIC HCTOUHHKH.

He 3acuutsiBarorcs:

1) o06oOmieHHble omucaHus HamogoOue  «TBepaoTeNbHbIE TEOMETPHUYCCKHE  MOJEIH
MPUMEHSFOTCS] B MAITUHOCTPOCHUN

2) TUpHUMEHCHHE FEOMETPUUYCCKHUX MOJICNICH B BUACOUTPAX, KOMIIBIOTEPHOM HCKYCCTBE, pEKIaMe.

5 — Pa36op ajropuTmMoB OTCeYEHHS] OTPE3KOB JHOO MHOIOYroJbHMKOB MO 00.J1aCTH
BHU/IUMOCTH, AJITOPUTMOB yaJleHUs] HeBUAUMBIX JTUHUI ¥ MOBEPXHOCTE
[ToAroTOBUTH YCTHOE BBICTYIUICHHE (AIUTENBHOCT — 5-10 MuH.) ¢ pa3dopoM OAHOrO U3
QITOPUTMOB 10 COTJIACOBAHUIO C MPETOaBaTeIIeM:
—  QIUTOpPUTM OTCEYEHHUS OTPE3KOB JIMOO MHOTOYTOJHHHKOB IO OOJAaCTH BUAUMOCTH; —
QITOPUTM yJaJ€HUs HEBUIUMBIX JIMHUM U MOBEPXHOCTEU. /[ MOATOTOBKM MCIOJIb30BaTh
MUHUMYM 2 UCTOYHHUKA.

6 —IIporpaMmMupoBaHHe NOCTPOEHHUS TPEXMEPHOM CLEHbI

C wucnonb3oBanueM rpapuyeckoit Oubmmorexku OpenGL 3amporpamMmmupoBaTh HOCTPOEHHUE
TPEXMEPHOU CIICHBI, coieprKanieit aitnuk (metox glutSolidTeapot). Cuiena nomkHa coepkarh OJIMH
HalpaBJIEHHBIA U O/IMH TOUYEUYHbIN HCTOYHHK CBETA.

7 —Pa30op aaropuTMoB MO/eTUPOBAHUS OCBellleHUS OBEPXHOCTel

[ToaroToBUTh YCTHOE BBICTYIUICHME (JUIMTENbHOCTh — 5-10 MHH.) ¢ pa30opoM OIHOrO U3
QITOPUTMOB KOMIIBIOTEPHON TpauKHU IO COIVIACOBAaHHUIO C IpenoaaBareneM. J[ias moAroToBKu
MCII0JIb30BaTh MUHUMYM 2 HCTOYHHUKA.

8 —IIporpaMmMupoBaHue 3aJaHUSI TEKCTYP VISl TPEXMEPHBIX 00bEKTOB
C ucnonb3oBanueM rpaduueckoi 6udanorekun OpenGL 3anporpammupoBaTh 3aJaHUE TEKCTYP
JUIs 0OBEKTOB TPEXMEPHOH CLIEHBI, TOIyY€HHOH! B pe3yibTare J1abopaTopHOU paboThl Ne3.

Kpumepuu oyenku:
[TpuBeneHs! B pazene 2

Haumenoeanue: 3amura 1abopaTopHBIX padoT

Ilpeocmasnenue ¢ @OC: 3ananvs U TpeOOBAHMS K BBITIOJIHCHHIO MTPEACTABICHBI B METOAMIECKUX
yKa3aHHUsX MO AUCHUILINHE

Bapuanmut 3a0anuii: 3ananus M TpeOOBaHMS K BBITOJHEHHIO MPEICTABICHBI B METOJHMYECKUX
yKa3aHHUX MO AUCIUILINHE



Kpumepuu oyenxu:
[IpuBenens! B pazzaene 2

Haumenoeanue: 3auer
IlIpeocmaenenue ¢ @OC: nepeyeHb BONMPOCOB
Ilepeuens 6onpocoe 0na npogedenus 3auema:

1. OO0paboTka n300pakeHH, paclio3HaBaHUEe 00pa30B, KOMITbIOTEpHAs (MaIuHHAas1) Tpaduka.
Ob6nacTu NpUMEHEHUsI KOMITBIOTEPHOM IpaduKy.

2. CrocoObl TIpeCcTaBICHHS N300pakeHn (pacTpoBbIe, BEKTOPHBIC, (hpaKTaIbHBIE), CIIOCOOBI
UX XpaHEHUs B aMSITH.

3. Ipencranenue nsera. Hanbonee yacto uCmonp3yeMble IBETOBBIE MOJIEIIH.

4. Kiaccel nporpaMMHOro oOecrnedeHus A KOMIIbIOTEpHOM rpaduku. OCHOBHBIE KIIAcChI
bynkuunit rpapuyeckux ONOINOTEK.

5. Ilpomecc oroOpaxxeHHs ABYMEPHBIX M TpEeXMEpHBIX 00BekToB. IlociemoBaTensHOCTh
npeoOpa3oBaHuil KOOPJAMHAT MPU OTOOPAKEHUU TPEXMEPHBIX OOBEKTOB.

6. AJNTOpUTMBI pPacTpOBOTO NPEACTABICHUS NPSIMbIX JuHUK: anroput™m LJIA (umdpooit
IuddepeHManbHbI aHanu3aTop), anroput™ bpesenxema.

7. Anroputm bpe3eHxema pacTpoBOro MnpeJcTaBIeHUs] OKPYKHOCTH.

8. AnropuTMBI 3aKpacku 00JacTeli U MHOTOYTOJBHUKOB. PeKypCHUBHBIN aaropuT™, alropuTM
HOCTPOYHOTrO 3aKpaIIMBAHUS.

9. ANropuTMBI YCTPaHEHUS CTYIIEHYaTOCTH.

10. Ipuanumne! nudpoBoit 06padoTku n3odpakeHuii. [lonsTie GUIBTPOB CBEPTKH.

11. IlonsATHE  reoMeTpUyecKoro  MojaenupoBaHus.  I[IpuMeHeHMe  reoMeTpudecKoro
MOJICIIMPOBAHMS Ha Pa3JIMUHBIX dTaax >KU3HEHHOTO ITMKJIA H3IETIHSL.

12. Knaccudukanus reoMeTpuuecKux Mojeneil Mo pa3MepHOCTH: TUIOCKHE, POCTPAHCTBEHHbIE
I'M.

13. Krnaccudukamus reoMeTpHIECKUX MOJIENIEH ¢ TOYKH 3PEHUS MOJHOTHI MOJIENN: KapKacHBIE,
MIOBEPXHOCTHBIE, TBEPAOTEIbHBIE.

14. ®opmaTel 0OMEHa TeOMETPUYECKUMHU JAaHHBIMHU.

15. [IpumeHeHre B KOMIBIOTEPHOUN TpaduKe U ONpeesieHHE OCHOBHBIX MOHSITHH JIMHEHHOU
anreOpbl: BEKTOP, MOJIYJIb BEKTOPa, HOpMaIU3alisi BEKTOPa; CKAISIPHOE U BEKTOPHOE MPOU3BE/ICHUE,
OTIpeIeNIUTENb Napbl BEKTOPOB MJIOCKOCTH U JIp.

16. TI'eomerpuueckue npeoOpa3oBaHus, ux npuMeHeHue. Bunel reoMeTpudeckux
npeoOpa3oBaHuii: MPOEKTUBHEIE, ahPUHHBIE, TOAOOHE, TBUKECHHE.

17. Apdunnble mnpeoOpazoBaHUs U HX MaTpUyHOE IMpejacTaBieHue. Bunsl apPuHHBIX
npeoOpa3oBaHUil U COOTBETCTBYIOIIME MaTpulbl. [IpeoGpa3oBaHus B OJHOPOAHBIX KOOPIMHATAX.
Cnoxuble apuHHBIE TpeoOpa3zoBaHUs.

18. TlpeoOpa3oBaHusl TPOCIMPOBAHMS, WX BHIBL llapaMeTpsl TpeXMepHOro HaOIIOACHUS,
3aJarolre MPOEKTUBHBIE IPeoOpa3oBaHusl.

19. Kraccudukamus napayuienbHbIX TPOCSKITHHA.

20. Knaccu¢ukanus nepcrneKTUBHbIX (LIEHTPaNbHBIX) Mpoekiuii. Touka cxona.

21. O6beM BUIMMOCTH TpHU MapajuIeIbHOM U IMEPCHEKTUBHOM IMPOCHUPOBAHUU. AJTOPUTMBI
OTCEYEHUS OTPE3KOB U MHOTOYTOJIBHUKOB TI0 00hEMY BHIUMOCTH.

22. ANropuTMBbl yajieHus: HEBUIMMBIX JTUHUNA U TIOBEPXHOCTEM.

23. CocTraBisionde MOJICIH OCBEIICHHUS IOBEPXHOCTEH. BHIBI HCTOYHHKOB CBeTa U
MOJICTIUPYIOIINE X (POPMYIIBI.

24. JluddysHoe u 3epkagbHOE OTPAXKEHHUE TTOBEPXHOCTH, CIOCO0 MX MOJCIUPOBAHMS.

25. CrocoObl MOJETMPOBAHMS TPO3PAYHOCTH  TMOBEPXHOCTH, TEKCTYpPhI, aTMOC(HEPHBIX
3 peKTOB, TCHEH.



26. ANropuTMBI 3aKpacKu TpaHell MOJIUTOHAIBHOMN CEeTKH.

27. JlunHeitHble, TTOBEPXHOCTHBIE, 00BEMHBIC TEKCTYphl. TeKkcTypHbIe KoopauHaThl. CriocoObl
3aJaHusI TEKCTYPHBIX KOOPJIUHAT JJIsl IOBEPXHOCTEH, 3aJaHHBIX aHAJTUTHUYECKH, " ISt
MOBEPXHOCTEH, 33JaHHBIX CETKON MHOTOYTOJIbHUKOB.

28. OcnogHble rpaduueckre npuMuTHBE B OpenGL.

29. Hactpoiika mapamMeTpoB KaMepbl U IapaMeTpOB MPOCIMPOBAHUS MPH 3aJaHUH TPEXMEPHOH
cuensl B OpenGL.

30. Hactpoiika uctounukos ceera B OpenGL.

31. Hacrpoiika Tekctyp B OpenGL.

32. Hacrpoiika atmocdepHsix 3¢ dexroB B OpenGL.

Kpumepuu oyenku:
[IpuBenens! B pasnene 2

2. KpuTtepuu u MKAJIbI OHeHHBAHHUS

Jl1si KOHTPOJBHBIX MEpONPUATUI (TEKYIIEro KOHTpPOJS) YCTaHABIMBAETCS MHUHHMAJIbHOE U
MaKCHUMaJIbHOE KOJIMYECTBO OallIoB B COOTBETCTBUM C Tabnuued. KoHTponbHOe Meporpustue
CUMTAeTCAd NPOMJIEHHBIM YCHEIIHO NpU YCIOBUM Habopa KoJM4YecTBa OajulOB HE HUXKE
MUHHMAJIBHOTO.

PesynpTar 00y4eHHs MO JUCLUIUIMHE CUMTACTCS JOCTUTHYTBHIM IPHU YCHEIIHOM MPOXOKICHUU
00y4aromuMcs BCeX KOHTPOJIbHBIX MEPONPUATUH, OTHOCAILIUXCS K TAHHOMY Pe3yJbTaTy 00yUYeHUsl.

Pa3zoenwt Konuuecmeo 6annoe
0 Dopma KoHmpon _
UCYUNIUHDBL min max
6 JlaGopatopHas pabora Ne 1 15 30
6 JlaboparopHas pabota Ne 2 15 30
6 JlaboparopHuas pabota Ne 3 20 40
Hroro: 50 100

HpI/I OLICHUBAHWU PE3YJIbTATOB O6y‘lCHI/I$I o JAUCHUILNIMHE B XOAC TCKYHICIO KOHTPOJIA
YCIICBAEMOCTU HUCIOJB3YHOTCA CICAYIOIMIUC KPUTCPUH. MuHUMAIIEHOE KOJIMYECTBO OalljioB
BBICTABJIACTCA o6yqafomeMyc;1 ITPU BBIITOJIHCHHUH BCCX HOK&?;&TGJ'ICI\/II, JOMMYCKAIOTCS HECYIICCTBCHHBIC
HCTOYHOCTH B U3JIOKCHHUHU U O(I)OpMJ'ICHI/II/I Marepualia.

Haumenosanue, Ilokazamenu évicmasieHUA MUHUMANbLHOZ0 KOJUYECMEa 0anN06
HAa3HaueHue

JlaGopaTopHast paboTa BBITIOTHEHA B TTOJIHOM 00beMme; [IpeacraBneH otuer,
coJiepXKanirii HEOOXOIUMBIE ITArbl, BEIBOABI, O()OPMIICHHBIN B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TpeOoBaHUsIMH; [IpoIeMOHCTPUPOBAH yIOBJIETBOPUTEIbHBIN
YPOBEHB BJIAJICHHSI MAaTEPUAIIOM IIPH 3aIUTE JJA00OPATOPHOU PadOTHI, JaHbI
IpaBUJIbHbBIE OTBETHI HE MeHee YeM Ha 50% 3a/laHHbIX BOIPOCOB.

JlaboparopHas
pabora

[TpomexyTouHas aTTecTalus 1Mo JUCHUIUIMHE TPOBOAUTCA B (hopMe 3aueTa.
HToroBast oreHKa 1o JUCHUIUIMHE MOXKET ObITh BHICTaBJI€HA Ha OCHOBE PE3YJIbTAaTOB TEKYIIETO
KOHTPOJISI C UCIIOJIb30BAaHUEM CIIEAYIOLIEH IIKAJIbI:

Ouyenka Habpano oannos
«3aYTEHOY 85-100
«HE 3aYTEHO» 43-84

Ecnu cymma HaGpaHHBIX 6ai10B MeHee 43 — 00yJaromuics He JOIMyCKaeTCs 10 TPOMEKYTOUHOM
arrecraquu.



Ecnu cymma GanmoB coctaBisiet oT 43 10 84 6aioB — o0y4aromuiics TOMycKaeTcs 0 3a4eTa.

[TpomexxyTouHasi aTTecTalys MPOBOAUTCS B MUCbMeHHOM dopme. [1o cymme HabpaHHBIX OalIoB
CTYIEHTY MOET OBbITh BBICTABJICHA OICHKAa 3a MPOMEXKYTOUYHYIO aTTeCTalHl0, COIJIAaCHO
npuBeneHHON mikane. OOydJaromuiics MMEeT MpaBO CIaTh 3a4eT B MHCHBMEHHON ¢dopMe is

W3MeHeHus OaJuia.

buser k 3aueTy BK/IIOYaeT 2 TEOPETUUECKHUX BOIIPOCa U | MpaKTUYECKYIO 3a/1auy.
Bpewmst Ha moarorosky: 60 MUHYT.

HpI/I OLICHUBAHWU PE3YJIbTAaTOB 06yquI/1>1 0 JUCHUIIIIMHE B XOJ€ HpOMe)KYTOQHOfI aTTcCTallun
HCIOJIB3YIOTCA CIICAYIOIIUC KPUTCPUN U IIKAJId OLCHKHU:

Ouenka Kpumepuu oyenku
OOyuaronimiics JIeMOHCTPHUPYET 3HaHUE OCHOBHOTO
y4eOHONPOTrpaMMHOTO Marepualia B 00beMe, HEO0OXOJUMOM IS
«324TEHOY

zLaaneﬁmeﬁ y‘le6BI, YMCECT IIPUMCHSATD €0 IIPH BBINTOJIHCHUHW KOHKPETHBIX
SaﬂaHHﬁ, npeaAyCMOTPCHHBIX nporpaMMoﬁ JUCHUITIINHBI

«HEC 3a4TCHO»

OOyyvaromuiics J1€MOHCTPUPYET 3HAYUTENbHBIE MPOOENbl B 3HAHMSX
OCHOBHOTO y4eOHO-TIPOrPaMMHOTO MaTepuana, JOTMYCTHIT
NPUHIMIKAATIBHBIE  OMMOKH B BBIIOJHEHHH  IPEIyCMOTPEHHBIX
MIPOrpaMMOii 3aJaHHii U HE CIIOCOOEH MPOJAOKUTE 0O0yUeHUE




MHMWHOBPHAYKH POCCHUU
Botkunckuii puinan
@eiepaIbHOTO TOCYIapCTBEHHOTO OI0KETHOTO 00pa30BaTeIbHOIO
YUPEXI€HHS BBICIIETO 00pa30BaHus
«VKeBCKHil TOCYIapCTBEHHbINM TeXHIUYecKHi yHuBepeuTeT uMeHn M.T. KananmHukosay
(B® ®I'bOY BO «VxI'TY umenu M.T. KanamsukoBay)
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PABOYAS [TPOTPAMMA JJUCLIUITJIMHDI

KommnsrotepHas rpadbuka

nanpasienue 09.03.01 «MHbopMAaTHKA ¥ BEIYACIUTEIBHAS TEXHIKA

npoduiib «ABTOMATH3UPOBAHHBIE CHCTEMBI 00pab0TKY HHGOOPMALUK ¥ YIIPABICHWUS»

ypOBeHb 00pa3oBaHuUs: OaKkanaBpuar
(dopma oCydyeHus: 3a04Has

001ast TPyI0EMKOCTh UCIUIUIMHEL COCTABIACT: __ 3 3aueTHHIX €JUHHUII(BI)
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