Py0O1ioBcKkuii HHIyCTpUAIbHBIN HHCTUTYT (uiran)
benepanbHOro rocyAapCTBEHHOTO OIO/IKETHOTO 00pa30BaATENLHOTO YUPEKACHUS
BBICIIETO 0Opa30BaHuUs
«ANTalCKHI TOCYTapCTBEHHBIN TexHUUeCKuil yausepcutet um. M.1. Ilon3yHoBa»

COI'JIACOBAHO
W.o. nexana TO I0.B.
KazanieBa

Pa0o4yasi nporpaMmMa JMCHMILIMHBI

Koa u naumenoBanue nquciuiiiibl: b1.B.13 «I'eomeTpuyeckoe MoaeJTUPOBAHUE)

Kon 1 HanmMeHOBaHUE HaNpaBJIeHUs MOATOTOBKH (crienuanbHocTH): 09.03.01

HNudopmaTuka ¥ BBIYUCIUTEIbHAS TEXHUKA

Hampasnennocts (nmpoduib, cnenuanusaiys): TexHnoJoruu pazpadoTku
NMPOrpaMMHOIo odecneyeHmst

CraTyC AUCHMIUIMHBL: 4aCTh, (popMUpYyeMasi y4HACTHUKAMM 00pa30BaTe/IbHbIX
OTHOIIEHUI

dopma oOydeHUs: OUHAS

Craryc JoskHocTh N.0. damuaus
Pazpaboran MIPENo/1aBaTellb M.C. CkopoboratoB
3aB. kadeapoii «I[IM» JILA. IlonoBa
Cormnacoan PYKOBOJIUTEIb HAIIPABIECHHOCTH JILA. TlorioBa
(mpocuiist) mporpamMmbl

r. PyO1oBck




1. IlepeyeHb NJAHMPYEeMBIX Pe3yJbTATOB OOYYeHHs] MO JAUCHUILIHHE,
COOTHECEHHBIX ¢ MHAUKATOPAMM JOCTHKEHUSI KOMIIEeTeH M i

Komnerenuus Coaep:kaHue KOMIETeHIHH HNuaukarop Coaep:xkaHue HHIUKATOpA
Crocoben pa3pabartbIBaTh
K-15 MPOrPaMMHBIE  KOMHOHEHTB UL | 1o |5 3 OcymiecTBIsICT BU3yaIN3allIo JTaHHBIX IPH
HPOBENICHUS HCCIICIOBATEIBCKHX MPOBEICHUH UCCIIEIOBATEIBCKHX PadoT
pabot

2.  MecTo AUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JMCUHIIIMHBI
MIPEAIIECTBYIOIINE W3YYCHUIO
JIUCUUTIIHBI, pEe3yIbTaThl
OCBOCHHUS KOTOPBIX HEOOXOIUMBI
IS OCBOCHMUSI JTaHHOU
JHUCHUTIINHBI.

(IpaKTUKH),

Ananutudeckas reomerpus, Mnxenepnas rpaduka,
Jluneitnas anre6pa u Teopus marpull, HaueprarenbHas
reomerpus, [IporpaMmmupoBanue

Jucuumivabel  (MPAaKTUKH),
KOTOPBIX  PE3YJIbTAThI
JaHHOW  JUCUMIUIMHBI  OyIyT
HEO0OXOJIUMBI, KaK  BXOJIHbIE
3HAHUS, YMEHUS U BIAJCHUS A
WX U3YUYEHUS.

JUTSI
OCBOCHHUA

[IpennuruioMHas mpakTUKa

3. O0beM IUCHMIUIMHBI B 3a4YeTHBIX €IUMHHMIAX € YKa3aHHEM KOJIM4YeCTBA
aKaJeMHYEeCKUX YaCOB, BbIICJEHHbIX HA KOHTAKTHYI0 padoTy 00y4yarouerocs ¢
npenojaanaresjemM (10 BUAAM y4eOHbIX 3aHATHA) U HA CAMOCTOATEILHYIO padoTy

o0y4aroierocst
OO6muit 06beM TUCIUILUIMHEI B 3.€. /4ac: 3 / 108
dopma NpOMEKYTOUHOM aTTeCTalluh: JK3aMEH
Bujbl 3aHATHI, HX TPYAOEMKOCTH (4ac.) O0beM KOHTAKTHOI
padoThI
®opma
JlaGopaTopHbI Ipakruueckne | CamocrosiTesibHA o0yuaromerocs ¢
o0yueHust Jlexuuu
e padoThbI 3aHATHS s1 paGoTa npenojaBarTejemM
(uac)
OYHas 16 16 0 76 38

4. Copep:kaHue JUCHMILUIMHBI, CTPYKTYPHUPOBaHHOe IO TemMaM (pasaejam) C
yKa3aHHEM OTBEJAE€HHOI0 HA HMX KOJHYECTBA aAKAJeMHYECKHX YaCOB M BHI0B

Y4eOHBbIX 3aHATHH

®dopma obyueHunna: ouHaA
Cemecmp: 7




JleknmnoHnHble 3aHATUA (164.)
1. 'eomeTpuyeckune moaenu(24.)[2,5] Mictopus u TEHICHIIMN pa3BUTHUA allllapaTHBIX U
MPOTrPAMMHBIX CPEJCTB KOMIIBIOTEPHOTO MoJeaupoBanus. (OCHOBHBIE TOHSTHUS
Ir€OMETPUYECKOTO  MOJICJIUPOBAHUS B  KOMIbIOTEpHOM rpaduke. CoBpeMeHHOE
nporpaMmmMHoe ooecrnedeHre KomnelotepHoil rpaduxu. OpenGL-oTkpbiTas rpaguueckas
oubnuoTexa.
2. Baegenue B nporpaMMupoBaHve ¢ ucnojab3oBanneM OpenGL(24.)[2]
Ocobennoctu peammzamu OpenGl B Windows OC. CtpykTypa KOHCOJIBHOTO
npwioxenuss Windows mis pa6otsl ¢ OpenGL.
3. OpenGl. Apxurektypa u ocobeHHocTu cuHTakcuca(24.)[2] Uarepdeiic OpenGL.
Apxurektypa OpenGL. Cunrakcuc komann OpenGL. Busyanuzanus TpUMHUTHBOB:
TOYKU, JIMHUU, TPEYTrOJbHUKH, YETHIPEXYTOJIbHUKH, MHOTOYTOJBHUKHU. PacTpoBbie
MPUMHUTHBBI.
4. Busyanmsanusi mnzoOpaxkenus B OpenGL(24.)[2,5] ['eomerpuueckue mopaenu
oOwvekToB. IlepBas TpexmepHas kapTuHKA. [IpMHAIIEKHOCTH MHUKCENEH KOHTEKCTY
BocnpousseaeHus. Orceuenue. [Ipo3paunocts. ['myOuna. OauH U3 cnocoOoB nepenadyu
riyounsl. B3auMHoe pacrionoxenue rpaguueckux 3JI€MEHTOB.
5. Marpuubl npeoOpa3zoBanuii u npoekuuii B OpenGL {iiekuus ¢ pasdopom
KOHKPETHBIX cuTyamuii} (24.)[2,6] Cucrema KoopIuHAT B TPEXMEPHOM ITPOCTPAHCTRE.
OpHoponHble KOOpAMHATHL M MaTpuubl. Tekymas Marpuua npeoOpa3oBaHUs.
[IpeobpazoBanus koopauHat. Bunossie (addpunHbIe) TpeoOpa3oBaHus.

[Tpoexuu B OpenGl. Onpenenenne obnactu BeiBoja. OpTorpaduyeckasi MPOEKITUs.
IlepcnektuBHas mnpoekuus. J[pyrue Bunasl npoexuuil. [lomoxeHune Kkamepsl -
OpUEHTAIUSI.

6. Mogear ocBemieHusi 00bekTOoB B OpenGl. J¢dexkThl Bulyanausannu B
OpenGL(24.)[2,4] LlBeroBeie monmenu u mnanutpa. KomumpoBka upera. CBOMCTBO
MarepuasioB U ocpenieHue. DPdextel Buzyanuzanuu B OpenGl. Coznanue sddekra
tymaHa. Ucnonb3oBanue Oydepa Tpadapera

7. Co3nanus n300paxeHusi ¢ HAJOKEeHHEeM TeKcTypbl.(24.)[2,3,7] IIpeoOpa3oBanus
pactpoBoro wuzoOpaxenus B ¢opmar OpenGL. Co3naHue TEKCTypbl B TaMSITH.
[TapameTpsl TekcTypbl. B3anmoaencTBrue TeKCTypbl ¢ 00beKTOM. KooparHaThI TEKCTYpPhI
8. N3oOpakenuss kpuBbIX M mNoBepxHocTei(24.)[1,2,7] Co3zmanuss u3zo0pakeHuUs
KPUBBIX U ITIOBEPXHOCTEMN C UCIOJIb30BAHUEM CILIAHOB.

JlaGopaTopHbie padoThI (164.)

1. Cunrakcuc komana OpenGL. OtpucoBka npumutuBoB(24.)[7] Pazpabortka
MpPOrPaMMHBIX KOMIIOHEHTOB Il BHU3yaJlIM3alliM TPUMUTUBOB (TOYEK, JIMHUM,
MHOTOYTOJIbHUKOB).

2. TIpeoOpa3oBanus koopauHat u npoekuuu. IIpoexknmunm B OpenGL. Ob6aacth
BbIBOAA(24.)[7] Pa3paboTka mnporpamMMHBIX KOMIIOHEHTOB i 3D Busyanmuzanuu
r€OMETPUYECKUX OOBEKTOB.

3. Matepuanbl U ocBelieHne(24.)[6,7] PazpaboTka mporpaMMHBIX KOMIOHEHTOB ISl
BU3YyalIM3allMM CIEHbl C HECKOJIbKMMHM MCTOYHUKAMHM OCBEIEHUS W yYE€TOM MOJENHU
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ocBeneHus: 1udy3Ho, 3epKaibHOM, (OHOBOIA.

4. IIpocreiimue 3D npumuTuBbl.(44.)[4,5] PazpaboTka nmporpaMMHBIX KOMIIOHEHTOB
JUTSL BU3YaIU3allui KBAJPUK-00BEKTOB. KBagpUK-0OBEKTHI.

S. Busyanuzauus NMPOCTPAHCTBEHHOM MOeJIU TBEPAOTEJIbHbIX
00bexTOB(24.)[1,3,6,7] Pa3zpaboTka mporpaMMHBIX KOMIIOHEHTOB I BU3yaJIM3allUH
CIIEHBI C TBEPJOTEIbHBIMU O0BEKTAMH MPU PA3HBIX PACIIONIOKEHUSX KaMephl.

6. MeToanl npeodpazoBanusi nuzoopa:kenuii. J{uzepunr. locrpuasrpanmus.
Hanoxxenun TtekcTypbl.(44.)[6,7] Pa3paboTka mporpaMMHBIX KOMIIOHEHTOB IS
N300paKEHUS TEOMETPUUECKIX 00BEKTOB C 3 deKkTamu BU3yan3allnu.

CamocrosiTesibHast padora (764.)
1. IloaroroBka k JiaGoparopHbiM padoram(204.)[1,6,7] M3yueHune TeopeTMUECKUX
OCHOB W aJITOPUTMOB pa3pabOTKH MNPOrpaMMHBIX KOMIIOHEHTOB C BHU3yalld3alldeu
U300pKEHUI TE€OMETPUUECKUX 0OBEKTOB JIJIsl BHITIOJIHEHUS TAOOPATOPHBIX padoT.
2. IloaroroBka k 3x3ameny(364.)[2,3.,4]
4. N3yuyeHue TeOpeTHYECKOr0 MATepHuaJia, JUTEPATYPHbIX HCTOYHMKOB, HAYYHBIX
crareii(204.)[2,3,6,7] IIpopabGoTka TEOpETHUECKOTO Marepuaga o TIpapUIECKUX
MPEICTABICHUSIX, BBIMOJIHEHUE HCCIEAOBATEIbCKUX padOT ISl  HUCIHOJIb30BaHUS
MOJYYEHHBIX pE3yJbTaTOB B  CTaThsIX M JIOKJIAJaX Ha HAayYHO-NPAKTUYECKUX
KOH(epeHIUsIX.

5. ITlepeyeHb Y4eOHO-METOAMYECKOr0 O0eCHeYeHUs CaAMOCTOSITEJbHON PadoThI
00y4arIuXCcs M0 JUCHUIINHE

Jlia kaxkoro odyyaronierocsi o0ecrnedeH HHAUBUAYalbHbIA HEOrpaHUUEHHBIA JOCTYH K
AJIEKTPOHHOM MH(MOpMaIIMOHHO-00pazoBarensHoi cpene Antl TY:

1. Aynuuk, E.A. I'eomerpudeckoe mMojaenrpoBanue. JlabopaTopHbIN MPaKTHKYM:
METOJMYECKOe MocoOHe AJisi CTYACHTOB O0Yy4aroUIMXcs MO HaNpaBJICHUIO MOATOTOBKHU
09.03.01 «Mudopmartuka u BeuuciauTenbHas texuuka» / E.A. Jlynuuk; PyOmoBckuit
WHAYCTpUAIbHBIM  WHCTUTYT. — PyOunosck:PMM, 2020. - 68 c. URL:
https://edu.rubinst.ru/resources/books/Dudnik E.A. Geometricheskoe modelirovanie (
labor.praktikum) 2020.pdf (nata obpamenust 01.11.2021)

6. Ilepeyenb yueOHOI JIUTEPATYPHI
6.1. OcHoBHas nUTEpaTypa

2. Jlucsik, B. B. OCHOBBI reOMETPpUUYECKOTO MOJICTUPOBaHUS : yueOHOe mocooue /
B. B. Jlucsik ; MuHUCTEpCTBO HayKu U BbICIIero obpazoBanus Poccuiickoit denepanuu,
HOxup1it  penepanbHbiii  yHUBEpPCHUTET, HXEHEPHO-TEXHOJIOTHYECKAS aKaJeMUs. —
PoctoB-na-/lony ; Taranpor : FOxubiii ¢peaepanpubiii yausepeutet, 2018. —92 ¢. : un. —
Pexum JOCTYyTIA: 1o IOJATIUCKE. — URL.:
https://biblioclub.ru/index.php?page=book&id=561105 (mata obpamenus: 15.03.2023).
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— bubmumorp.: 84. — ISBN 978-5-9275-2845-5. — TekcT : 37IeKTPOHHBIMN.

3. boes, B. JI. KomnbroTepHoe MoaenupoBaHue: Kypc : yueoHoe nocodue / B. /1.
boes, P. Il. Ceimuenko. — MockBa : HurtepHer-YHuBepcuter MHPOpManmoHHBIX
Texunonoruit (MHTYUT), 2010. — 455 c. : wun.,tabn., cxeM. — Pexum pocrtyma: mno
noamucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=233705 (nmara
obpamenust: 18.11.2021). — TekcT : 27eKTPOHHBIH.

6.2. JlonionHuTeNBHAS IUTEPATYpa

4. BacunbeB, C.A. KomnbrlotepHas rpaduka u TeOMETpUYECKOE MOJICIIMPOBAHUE B
nH(OPMAIMOHHBIX CUCTEMax : yueOHoe mocobue : B 2 yactax / C.A. BacuibeB ;
TaMOOBCKH TOCYTapCTBEHHBIM TEXHUUYECKUN yHUBepcuTeT. — TamOoB : TamOOBCKHMiA
rocyaapcTBeHHbld TexHuueckuii yuusepcurer (TI'TVY), 2015. — Y. 2. — 82 c. : un. —
Pexum JNOCTyIa: o ITOJITHACKE. URL:
https://biblioclub.ru/index.php?page=book&i1d=445059 (nata o6pameHH;1 19.03.2021).
— bubmmorp. B kH. — ISBN 978-5-8265-1432-0. — TeKcT : 2JE€KTPOHHBIN.

5. Tpommna, I'. B. TpexMepHoe MOAEIMpPOBaHUE U aHUMALIHS | y4eOHOE ImocoOue :
[16+] / I'. B. Tpommna. — HoBocubupck : HoBocuOupckuil rocyaapCTBEHHBIH
TexHnueckur ynusepcuret, 2010. — 99 c¢. — Pexxum mocryna: mo mognucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=229305 (mara obpamienus: 29.12.2021).
— ISBN 978-5-7782-1507-8. — TekcT : 371€KTPOHHBIH.

7. Ilepeyenb pecypcoB HH(MPOPMANHOHHO-TEJCKOMMYHUKALIMOHHOM  CEeTH
«AHTEpHET», HEOOXOAUMBIX JIJIS 0CBOCHUSA TUCHMILIMHBI

6. http://compgraphics.info/
7. [IporpammupoBaHue c VCTIOJIb30BAHUE OpenGl
http://www.opengl.org.ru/books/opengl5 page0.html

8. @®OoH OLIEHOYHBIX MATCPHAIOB AJd IIPOBCACHHUA TEKYIIECIr0 KOHTPOJIA
yYCneBaeMOCTH A HpOMe)I(yTO‘lHOﬁ aTrecranum

ConepxaHue  NPOMEKYTOYHOM — aTTECTAIllMM  PACKPBIBACTCS B KOMIUICKTE
KOHTPOJUPYIOIINX MaTePUaJIOB, TPETHA3HAYCHHBIX JIJISl IPOBEPKU COOTBETCTBUS YPOBHS
MOATOTOBKKM 1O jucturiimHe TpeboBanusiMm @OI'OC, koTopeie XpaHATCS Ha
kadenpe-pazpadborurke PI1J] B newarHom Buge u B DUOC.

9. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJOTHI, MCIOJIb3yeMbIX IIPH OCYLIECTBICHUH
o0pa3oBaTeJIbHOI0  Mpolecca N0 JUCHMUIUIMHE, BKJIKYAsA IepeyeHb
NMPOrpaMMHOIo odecrneyeHnsi ¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

s YCHEMIHOTO OCBOEHUS JVCHATIIINHBI HCIIONB3YIOTCA pecypcsl 3JIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENbHOM  cpesbl, 00pa3oBaTelbHbIE HMHTEPHET-NOPTANIbI, IJI00aTbHAs
KoMIlbloTepHast cetb MHTepHer. B mpouecce M3ydeHus NUCLMIUIMHBL IIPOUCXOAUT MHTEPAKTUBHOE
B3aMMO/IEHICTBHE 00YYAIOIIErocs ¢ MperoiaBaTesieM yepe3 JMUHbIA KaOMHET CTyIeHTA.



Nemn Hcnonb3yemoe nporpaMmMHoe odecrnedyeHmne

1 LibreOffice

Dev-C++

Lazarus

Windows

AntuBupyc Kaspersky

Python

Sunexc.bpaysep

O (QA| P |W(NN|—

7-Zip

Nenn Hcnoan3yempble npogeccuoHaATbHbIE 0a3bl JAHHBIX U HH(OPMAIIHOHHbIE
CIPaBO4YHbIE CUCTEMBI

1 becrmatHas snektponHas OuOnmoreka onyaiH "EaumHOE OKHO K 00pa3oBaTelbHBIM
pecypcam" ISl CTYAEHTOB W TIpENOaBaTelell; KaTrajlor CChUIOK Ha 00pa3oBaTelbHBIC
unTepHer-pecypcsl (http://Window.edu.ru)

2 Hanmonanenast snexrponHas 6ubmmorexka (HOB) — cBoOOmHBINA AOCTYN uymTaTenei K
donnam poccuiickux O6ubmuorek. ComepKUT KOJUIEKIHH OLUU(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYIIA, TAaK U OTPAHWYCHHBIX aBTOPCKHM IPABOM), a TAKKE KaTaJor
W3JIaHuK, XpaHsamxcs B Oudauorekax Poccun. (http://H36.pd/)

10. Omnucanume  MaTepUaJbHO-TEXHHYECKOW  0a3bl, He00XOAMMOH  JJ4
OCYIIeCTBJICHUS 00Pa30BATEJIbHOI0 MPOLECCA MO TUCIHUILINHE

HaumeHoBaHUMe CIeNHAJbHBIX IOMEIEHUI M MOMelleHUi IJIs1 CAMOCTOATEIbHOI PadoThI

y4eOHbIC ayIUTOPUH I IPOBEACHUS yUeOHBIX 3aHATUHI

MMOMEIIEHMS 111 CAMOCTOSTEILHOM pa6OTLI

MarepuanbHO-TeXHUYECKOEe oOOeclieueHne M OpraHu3aius o0pa3oBaTEIbLHOTO
poiiecca Mo AUCUUIUIMHE [JI1 MHBAJIHUIOB U JIMI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU
3JI0pPOBbsI OCYIIECTBIISIETCS] B COOTBETCTBUH ¢ «llosoxeHrnem 00 oOyueHUr HHBAIUIOB U
JIUIL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBBSI.




