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1. IIEJIM OCBOEHUM A TUCHUATIJIMHBI

1.1| @opmupoBanue y 00y4aromuxcsi OCHOBHBIX OHATUI, KOHCTPYKIUII M METOA0B Pa3pabOTKU IIPOLEAYp UHTETrparui
IIPOTPaMMHBIX MOIyJeH, CBA3aHHBIX C IIOCTPOCHHEM ABYMEPHBIX H TPEXMEPHBIX H300paKeHHIA.

1.2| ®opmupoBaHue y 00y4YarOMINUXCsS YMEHUN W HABBIKOB pa3pabOTKH MPOIEyp HHTETPAIMid IPOrPAMMHBIX MOTYJICH
rpaduuaeckoi oubmuorexu OpenGL npu nocrpoeHnn rpaguyeckux n300paKeHUN.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

uxkn (pazmen) OOIT: b1.B.01

2.1/ TpeGoBanus K mpeIBapUTEIbHOI MOATOTOBKE 00y4ar0IIerocsi:

2.1.1|Nudopmarnka

2.1.2| Anrebpa u reomeTpust

2.1.3| TexHomorus mporpaMMHUpPOBAHNS

2.1.4]| IuckpeTHas MaTemMaTHKa

2.2| IncuMNIMHBI ¥ NTPAKTHKH, IS KOTOPBIX 0CBOEHUE JaHHOH JMCHUNIUHBI (MOYJ151) HE00X0AUMO KaK
npeaIecTByoIIee:

2.2.1|VaTenneKkTyanbHbIe CHCTEMBI H TEXHOJIOTUI

2.2.2|MopnenupoBaHue CUCTEM

3. KOMIIETEHLIMHA OBYYAIOLLETOCS1, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI AUCLIUTLTAHBI
(MOJIYJIST)

IK-15.2: [IpuMeHsieT HA MPAKTHKE METO/AbI CO3aHUsI 3J1eMeHTOB rpadguyeckoro qu3aiina narepgeiicoB HHPOPMANNOHHBIX
CHCTEM U BHU3YAJTU3ALUH JAHHBIX

IIK-15.1: lemoHCTPUPYeT 3HAHUS METO10B HHCTPYMeHTapusi rpadguyeckoro qu3aiina uHTepdeiicoB MHGOPMALMOHHBIX
CHCTEM U BH3Ya/IM3aLUHU JaHHBIX

IIK-15.3: Co3aaer 3jieMeHThI rpadguueckoro Au3aiina nHTepdeiicoB HHGOPMALMOHHBIX CHCTEM M BH3YaJIU3alMH JAHHBIX

B pe3yiabTare 0CBOeHHS IMCHUILIMHBI 00y4alOLuiics J0/KeH

3.1|3naTn:

3.1.1]anropuT™MbI, METOIBI M TIOAXO/BI K CO3JIAaHHIO TpauecKoro au3aifHa nHTepeicoB MHPOPMAITMOHHBIX CUCTEM, BKIIIOYAs
HWHCTPYMEHTAPH.

3.1.2 AJITOPUTMBI, METOABI U CPEACTBA BU3YyAJIN3AIUN JJaHHBIX B BUJIC IBYMCPHBIX U TPEXMEPHBIX I‘pa(bI/I'{eCKI/IX H306pa)l(eHPIﬁ.

3.2| YMmeThb:

3.2.1| mpuMeHsITh U CO3aBaTh 3JIEMEHTHI rpaduueckoro au3aiiHa naTepdeiicoB HHYOPMAIIMOHHBIX CUCTEM, BKITFOUAsI
WHCTPYMEHTApUH M TEMOHCTPALNIO 3HAHUN.

3.2.2|BU3yanu3upoBaTh JaHHbIEC B BUJIE IBYMEPHBIX M TPEXMEPHBIX IpadnuecKux H300pakeHHH.

3.3|Baagers:

3.3.1|HaBbIKaMu B 001acTU pa3pabOTKU 3JIEMEHTOB CO3JaHus Ipaduueckoro au3aiiHa nnrepeiicoB MHGOPMAIUOHHBIX CHCTEM,
BKJTIOYAs] HHCTPYMEHTApPHIL.

3.3.2|HaBbIKaMH BU3YaJIM3alMH JAHHBIX B BUJIC IBYMEPHBIX U TPEXMEPHBIX IpaiuecKuX H300PaKEHUI.

4. CTPYKTYPA U COJAEPKAHME JUCHUIIJIMHBI (MOY JIS)

Kon HaumenoBanue pa3nesnoB u tem /Bua | Cemectp /| YacoB | Komneren- | Jluteparypa IIpumeuanue
3aHATHA 3aHATHS/ Kypc U
1.1 HcTopus pa3BuThs rpagiuecKkoro au3anHa 6 2 [IK-15.1 JIT.1JI2.1J13.1
uHTepGercoB MHGOPMAIMOHHBIX CUCTEM. JI3.2
AnmnapaTHble Cpe/ICTBa, CBI3aHHbIE C 210203354

BBIBOJIOM H300pa)KeHUs. APXUTEKTypa
COBpPEMEHHBIX BUIeOoKapT. I paduaeckue
OnOIMOTeKN BU3yann3anny JaHHbIX. /JIex/

1.2 Busyanuzanus nanHbIX B BUAE IBYMEPHOTO 6 4 TIK-15.2 IIK | JI1.1J12.1J13.2
HU300paKEHHUS C UCTIOIB30BaHHEM -15.3 2159254
ouommorexku Glut. /J1ad/




1.3 HcTopus pa3BuTHs rpagiuecKkoro au3anHa 0,5 [ IIK-15.1TIK| JI2.1J13.1 JI3.2
uHTepGercoB UHGOPMALMOHHBIX CUCTEM. -15.2 TIK- 0102254
ArmmapaTHbIe Cpe/iCTBa, CBSI3aHHBIC C 153
BBIBOIOM M300paKeHHs. APXUTEKTypa
COBPEMEHHBIX BHICOKApT. [ paduueckue
OuONIMOTEKH BU3yanu3aluu qaHHeix. /Cp/

Paznen 2. MeToanl npeacTasJieHHs!
rpapuyeckoii ”HGOPMANMH.

2.1 Busyanu3zanust JaHHBIX B BHJIE PACTPOBOI 3 [K-15.1 JI.1J12.1J13.1
rpaduku. IIpencraBnenue nsera. J32
LIBeroBsie cxembr: RGB, CMY, HSI u np. D192 54
/JTex/

22 Busyanu3zanust JaHHBIX B BHJIE PACTPOBOM 0,5 [K-15.1 JI.1J12.1713.1
rpaduku. IIpencTaBneHue nsera. J32
IIBeroBsie cxempr: RGB, CMY, HSI u ap. D192 54
/Cp/

Pazpnen 3. IlocTpoeHue pacTpoBoro
U300pasKeHMsl.

3.1 Busyanuzamus reoMeTpudecKuX TaHHBIX C 2 [IK-15.1 JIT.1JI2.1J13.1
UCIIIb30BaHUEM ITOPUTMOB bpesenxema. JI3.2
/JTex/ D132 54

32 IIpencraBieHne reoMEeTPUYECKUX JaHHBIX 4 MK-15.2 TIK | JI1.1J12.1J13.1
C HCTIOJIb30BaHHEM AJITOPUTMOB -15.3 J3.2
Bpesenxema. /J1ab/ 01 302 B4

33 Busyanuzanys reoMeTpUUECKUX JAHHBIX C 0,5 | [IK-15.1TIK| JI1.1J12.1J13.1
WCIIH30BaHUEM AJITOPUTMOB bpeseHxema. -15.2 TIK- JI3.2
/Cp/ 153 2132 B4
Pa3nen 4. @pakTanbl.

4.1 MeTo1bl ¥ aNTOPUTMBI BU3YAJIUU JaHHBIX, 2 TIK-15.1 JI1.1J12.1J13.1
UMEIOINX (QPAKTAIBHYIO CTPYKTYDY. JI3.2
I'eomeTpuyeckue u anredpandeckue D132 54
¢pakTansl. /Jlex/

42 IocTpoenune dpakrana Ha BBIOOP: 6 MK-15.2 TIK | JI1.1J12.1J13.1
cHexxunka Koxa, canderka u koBep -153 JI3.2
CepnuHckoro, aepeso Iludaropa, 0132 54
MHOecTBO JKroma, MHOKECTBO
Manzensopora. /J1a6/

43 MeTobl ¥ aITOPUTMbI BU3YAIUH TaHHBIX 0,5 | [IK-15.1 TIK | JI1.1J12.1J13.1
UMEIOIIHUX, (PPAKTAIbHYIO CTPYKTYDY. -15.2 TIK- JI3.2
T'eomerpuueckue u anredpandeckue 153 01022 54
¢pakransl. /Cp/

Pa3pea 5. IlpeacraBiienue
reoMeTpuyeckoii ungopmanum.

5.1 Mertobl BU3yanu3aluy JaHHBIX: 2 [K-15.1 JIT.1J12.1J13.1
MOJINTOHAJIbHAS, BOKCEIbHAS U JI3.2
(dyHKIMOHANBHAsA MoAenu. Busyanusanus 0132 54
JaHHBIX B BU/IE CIUIAI{HOBBIX KPHUBBIX U
roBepxHocrei. /Jlex/

52 ITocTpoenue crimaiiHOBBIX KPUBBIX Ha 6 MK-15.2 TIK | JI1.1J12.1J13.1
BBIOOP: KyOMYECKHI CILIaiH, KpUBas -153 JI3.2
Opwmura, kpuBas besbe, B-crutaiin. /J1ad/ 01092 54

53 MeTobl BU3yallu3aliy JaHHBIX: 1 TIK-15.1 TIK | JI1.1J12.1J13.1
MOJIMTOHAIbHAS, BOKCEIbHAS U -15.2 TIK- JI3.2
(dhyHKIMOHANBHAS MOJIeH. Busyanu3zarius 153 0102254

JaHHBIX B BUJIC CIIaHHOBBIX KPUBBIX U
noBepxHoctei. /Cp/

Pa3nen 6. IBymepHOe 1 TpexMepHOe
reoMeTpHYecKHe Npeodpa3oBaHusi.




6.1

MeTo/b1, TEXHOJIOTHH U CPEICTBA CO3IAHMUS
Iu3aiiHa MHTepQelcoB HHPOPMALMOHHBIX
CHCTEM, OCHOBAaHHBIE Ha KOHBeHepe
TPEXMEPHOT0 NpeoOpa3oBaHusl.
MarpudHoe npecTaBleHne rpapuIecKux
JaHHBIX. A UHHBIE TPeoOpa3oBaHus
(nmepemeruenue, BpalieHue
MacITaOMpOBaHUE) HA/l FPapUUECKUMU
JaHHBIMH. MeTo/IbI apajienbHOTo
(oprorpaduueckoro,
aKCOHOMETPHYECKOT0, KOCOYTOIEHOTO) H
MEPCIIEKTUBHOTO MIPOELUPOBAHNUS
rpaduueckux naHHbIX. /JIex/

[K-15.1

JI1.1J12.1J13.1
JI3.2
01032 54

6.2

Peanuzanus ahduuHBIX peoOpa3oBaHUit
(nmepemerieHue, BpalieHue,
MaciuTabupoBaHue) HaJl rpadudecKUMH
JAHHBIMH JUTS TIOCTPOCHUSI TPEXMEPHBIX
n3o0paxenuii. /J1a6/

[K-15.2 TIK
-153

JI1.1J12.1
31 32 54

6.3

Peanu3zanust mpoennpoBaHusi rpadHIecKmx
JIAHHBIX Ha BHIOOP: MapauIebHOS
(oprorpaduueckoe, aKCOHOMETPHUECKOE,
KOCOYTOJIbHOE); EPCIIEKTUBHOE
npoenupoBanie (OAHOTOYCYHOE,
JIByXTO4e4HOe). /J1ab/

IK-15.21IK
-15.3

JI2.1J13.1
301 52 24

6.4

MeTo/IBI, TCXHOJIOTHH ¥ CPE/ICTBA CO3IaHUs
nu3aitHa nHTepdercoB HHPOPMAIIMOHHBIX
CHCTEM, OCHOBAaHHbIC Ha KOHBelepe
TPEXMEpPHOTO NPeoOpa3oBaHUsL.
MartpHu4HOE IPEACTaBICHUE TPAPHICCKHUX
JaHHBIX. A puHHBIC TPeoOpa3oBaHus
(nepemereHue, BpalieHue
MaciitabupoBaHue) Hall rpaduaecKUMHI
JTAaHHBIMU. MeTOo/1bI MapaieIbHOTO
(oprorpaduueckoro,
AKCOHOMETPHYECKOI0, KOCOYTOIBEHOT0) U
MEePCIIEKTHBHOTO MPOCUPOBAHNS
rpaduyeckux JaHHbIX. /Cp/

IK-15.1TIK
-15.2 TIK-
15.3

JI1.1J12.1J13.1
0103254

Paznea 7. Buzyanuzanus
NMPOCTPAHCTBEHHBIX PEATUCTHYHBIX
CIIeH.

7.1

IIpuHIMIEI, aCTIEKTHI, TOJXOABI U METOHI B
BU3yaJIN3allMU TPEXMEPHBIX I'papUuecKuX
JIaHHBIX, TAKHE KaK OCBEILCHHE,
TEKCTypOBaHUE, 3aKpAIIMBAHUE, INTIOCKOE
3aKpamuBanue, Meton ['ypo u Mmeton
domnra.

/Jlex/

MK-15.1

JI1.1J12.1J13.1
013254

7.2

Anroput™sl puIbTpaLuK rpapuIecKux
JIAHHBIX (IBYMEPHOE M TPEXMEPHOE
orceuenue): anroputM Kosna-Cazepnenna,
anroput™m Crpyiua, anroput™ Kupyca-
beka, anroput™m Jlnanra-bapcku, anroputm
Casepnenna-XomKMaHa, alrOPUTM
Beiinepa-Aszeprona. /Jlex/

IK-15.1

JI1.1J12.1J13.1
0103233 54




7.3

ANTOPUTMBI U METOJIbI, UCTIOIb3YEMBbIE MPU
BU3yaJIN3aluy rpaguuecKux JaHHBIX U
pa3paboTke qu3aiiHa uHTepQeiica
MH(OPMAITOHBIX CUCTEM: METOIBI
ONITHMU3ALUH U yIIOPSIOYHBAHHS,
anroput™m Baproka, anroputm PobepTca,
Mmetoa z-0ydepa, MeTo]1 TpacCUpOBKU
Jy4ei, MeTOJI TOCTPOYHOTO CKAaHUPOBAHUS,
METO]] COPTUPOBKH 10 INIyOHHE, alTOPUTM
XYHOKHHKa, METOJ TBOUYHOTO pa3OHeHHS,
METO/ TOPTAIOB, MHOXECTBO
MOTEHIHAIBFHO BHIUMBIX TpaHeld. /JIek/

TIK-15.1

JI1.1J12.1J13.1
010254

74

Vcrione30BaHue MICHAEPOB IS CO3IaHNE
9JIEMEHTOB IpaUIecKoro Iu3aiHa
HHTEep(EHCOB HHPOPMAIIMOHHBIX CHCTEM.
Pennepunr. MeTo/1bl BEIMUCIUTETEHON
TreOMETPHH, CBA3aHHBIE ¢ 00pabOTKOI
rpadudeckux aaHHbIX. /JIex/

TIK-15.1

JI1.1J12.1J13.1
010254

7.5

IIpunHIUIIEI, aCTIEKTHI, HOJXOABI U METOBI B
BU3YyaJIN3allMU TPEXMEPHBIX I'papUuecKuxX
JIaHHBIX, TAKHE KaK OCBEILCHHE,
TEKCTypOBaHUE, 3aKpaIIMBAHUE, INTIOCKOE
3aKpammBanue, MeToq [ ypo u meTon
®domra.

/Cp/

TIK-15.1

JI1.1J12.1J13.1
013254

7.6

ANTOPUTMBI QUITBTPALIH FpaQUIeCKuX
JIAHHBIX (IBYMEPHOE M TPEXMEpPHOE
otceuenue): anroput™m Kosna-Cazeprienna,
anroput™ Crpyimna, anroput™ Kupyca-
beka, anroputm JInanra-bapcku, anropurm
Cazeprnenna-XopKMaHa, alrOpUTM
Beiinepa-Aszeprona. /Cp/

IIK-15.1

JI1.1JI2.1J13.1
012233 34

1.7

AJITOPUTMBI U METO/IBI, HCIIONIB3YEMBIE TIPH
BU3YyaJIN3aluy rpaduueckux JaHHbIX U
pa3paboTke qu3aiiHa uHTepQeiica
MH(OPMAITOHBIX CUCTEM: METOMBI
ONITHMU3ALUH U YIIOPSIOYHBAHHS,
anroput™m BapHoka, anroputm PoGeprca,
MeTox z-0y(epa, METOX TPACCUPOBKH
Jy4eid, MeTO/] MOCTPOYHOT0 CKaHUPOBAHUS,
METOJ COPTUPOBKHU II0 TTyOHHE, allTOPUTM
XYIOXKHHKA, METO/ IBOMYHOTO Pa3OUCHUS,
METOJ IIOPTaJIOB, MHOXECTBO
MOTEHIIMAIBHO BUAMMBIX rpaHeit. /Cp/

IIK-15.1

JI1.1J12.1J13.1
0122 54

7.8

Hcnonb3oBanne meinepos ajs co3qaHue
9JIEMEHTOB IrpaUIecKoro au3aiHa
uHTEep(ericoB HHPOPMALIMOHHBIX CUCTEM.
Pennepunr. MeTo/1bl BEIYUCIUTEIEHON
reOMETPHH, CBSI3aHHBIC C 00pPabOTKOM
rpadudeckux nanuwix. /Cp/

TIK-15.1

JI1.1J12.1J13.1
0103254

Paznen 8.

8.1

KonrpomnbHas padora /KonTp.pad./

IK-15.1 IIK
-15.2 K-
153

JI1.1J12.1J13.1
0192

82

3auer /3auét/

34

[IK-15.1 TIK
-15.2 TIK-
153

JI1.1J12.1J13.1
013233 54

5. OHEHOYHBIE CPEJICTBA

5.1. OueHoYHbIE MaTepuaJdbl Ui TEKYIIEro KOHTPOJIA U l'IpOMe)KyTO‘lHOﬁ aTTeCcTaluun

HpeI[CTaBJ'IeHLI OTACJIbHBIM JOKYMEHTOM




5.2. OueHo4YHbIe MATEPUABI A5 JHATHOCTHYECKOT0 TECTHPOBAHUS

HpeZ[CTaBHEHLI OTACIIBHBIM JOKYMEHTOM

6. YYHEBHO-METOAUYECKOE U HHOOPMAIIMOHHOE OBECIHHIEYEHME JIUCITUIIJIMHBI (MOYJIS)

6.1. Pexomenyemas qureparypa

6.1.1. OcHoBHas IMTEpaTypa

ABTODBI, COCTaBHTEIN 3arnaBue HsnarensctBo, rox | Komma-Bo
JI1.1  |YexmapeB A.A. WuxenepHas rpaduka: ayIMTOPHBIE 3aJ1a4 U 3aJ[aHUS: Mocksa: OO0 1
YuebHoe nmocodue "HayuHo-
H3aTEeIbCKUN
neatp UHOPA-M",
2021, DneKkTpoHHBIH
pecype
6.1.2. lonoTHUTEIBbHAS JIUTEPATYpa
ABTODBI, COCTaBUTENN 3arnaBue HznarensctBo, roa | Komuu-Bo
J2.1 |Xeiiden A. JI., Nmxenepnas 3d-kommnerotepHasi rpaduka B 2 1. Tom 1: YueOuuk | Mocksa: 1
Jlornnosckuii A. H., U TIPaKTUKYM W3parenscTBO
Byropuna 1. B., IOpaiir, 2019,
Bacunsesa B. H. ONeKTPOHHBII
pecype
6.1.3. Metroauueckue pa3padboTku
ABTODBI, COCTABUTENN 3ariasue W3parensetBo, ron | Kommu-Bo
JI3.1 |bparunckuii M. 1. WHTepakTHBHAs KOMIIbIOTEpHAs rpaduka: MpakTUKYM CypryrT: 1
W3natensckmii
nentp Cypl'V, 2021,
ONEeKTPOHHBIN
pecypce
JI3.2 |’Kunkuna T. A., Kommnbrorepras rpaduka (2D-moznenupoBanue): yueOHO- Mocksa: MUCH — 1
3uamenckas E. I1., METOAHYECKOE MMOCOOHE MI'CY, 2020,
Cmmpuna E. JI., DNEeKTPOHHBIN
[Hanynosa B. A. pecypc
6.2. [lepeuens pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAUOHHOI ceTn ""UHTepHeT"
91  [Kypc nexmmit «BBenenue B koMnbloTepHYyIo rpaduky» CaHkT-IlerepOyprekoro rybepHaToOpCcKoro
¢dusuko-maremarudeckoro junes Ne 30 http://www.school30.spb.ru/cgsg/cgc/
32  |HamwonanbHbIi OTKpBITHIH yHEBepcuTeT « IHTYUTy  http://www.intuit.ru/
93  |Caiit «Hayunoe coobmiectBo GraphiCony, mOCBsIIIEHHbIH KOMITbIOTepHOU rpaduke B Poccuu  http:/www.graphicon.ru/
34 |caiiT TaBpuueckoit Axanemun KpeiMckoro ¢enepansHoro yHusepcurera nmenu B.J. BepHackoro, oCBsIIeHHBINH
KOMIbIoTepHOI! rpaduxke http:/grafika.me/
6.3.1 [lepeyenb mporpaMMHOro odecnedeHust
6.3.1.1 ITaxer npuknamHex nporpamMm Microsoft Office,
6.3.1.] Onepanunonnast cucrema Linux (Co6oauoe I10),
6.3.1.3 I'pacduueckas 6ubmuorexa OpenGL (CBoboanoe I10O)
6.3.2 llepeuyennb uHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1] «HaumoHanbHas 31eKTpoHHas OHOIHOTEKa» HA0.pdh
6.3.2.2 TapaHT-MH)OPMAIIMOHHO-TIPaBOBON MOpTal. http://www.garant.ru/
6.3.2.3 Koncynerantllinroc — HaiexxHast mpaBoBasi moaaepixkka. http://www.consultant.ru/
6.3.2.4 Dnexrponnsie kuuru Springer Nature (Science, Technology and Medicine Collections) https://link.springer.com/
7.1] YueOnpk MATBRAAULS HOSFEXHIPIECKOE QBECHRYE D Y CIHA H A MBI (MOAMI HHCY TbTalluH,
YKOMILICKTOBAHbIC CIICHNAIN3APOBAHHON MCOCIEIO 1 TEXHITICCKAMI CPSACTBAMI OOy UCHI (JOCKA, JKPaH (CTANOHAPHBIN
WJIU [IEPEHOCHOH ), TPOEKTOP (CTALIMOHAPHBIM MIIN IEPEHOCHOH)). YueOHbIe ay IUTOpHH
7.2| nnst npoBeieH st TaOOPATOPHBIX 3aHATHH - KOMITBIOTEPHBIH KiIacc, 000pyJOBaHHBIN TEXHUKOW (TIEPCOHATIBHBIE
KOMITHIOTEPBI, JIOKATbHAS BEIYHCIUTENbHASI CETh C BBIXOIOM B MIIO0ATBHYIO ceTh Internet u TOCTYIOM B SJIEKTPOHHYTO
“H)OPMAMOHHO-00pa30BaTENbHYIO CPEIy OpraHH3allly) U3 pacyeTa OJJH KOMITBIOTEP Ha OJHOTO 00YYaIoIIerocs, ¢
00yCTpPOCHHBIM pabO4YUM MECTOM IPENOIaBaTeNsl.
7.3|TTomereHust IIsl CAMOCTOSATENLHON PabOThl 00YYAKOIINXCS, OCHAIICHHBIE KOMITBIOTEPHON TEXHHUKON C BO3MOXKHOCTBIO

nojKioueHus K cetu "MHTepHeT" n obecneueHus JOCTya B 3JIEKTPOHHYI0 HHPOPMAaIHOHHO-00pa30BaTeNIbHYIO Cpeay
OpraHH3aIHy.
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