oY BIIO «TIOHEIIKUA HAIIMOHAJIbHBIN YHUBEPCHUTET»

®AKYJBTET MATEMATHUKA U HTHO®OPMAIIMOHHBIX TEXHOJIOT A

Kadenpa Teopuu ynpyrocTu 1 BBIYUCIUTENBHON MaTeMaTUKU

HUM. aKaJeMHKa A.C. KocMogaMHraHCKOTO
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PABOYASI TIPOTPAMMA YYEBHOUW JUCHUITJIUHBI
«IIPOTPAMMMUPOBAHUE N'PA®UKHU B OPENGL»

HanpasneHue noAroToBKy: 09.03.04 IlporpammHasi HH)XEHEPHS
[Tpodunb NOATOTOBKH: [TporpaMmHast HHXKEHepHUs
O6pazoBarenpHas Iporpamma: OaxayaBpuaT

KBanudukanus: Axaznemuueckuii 6akanaBp

O4Has, O4YHO-3a04Has1, 3a04Has, B TOM

YHCJIe C YCKOPEHHBIM CPOKOM 00Y4YeHUs
HYXXHOE MOTIEPKHYTh

®opma oOydeHus:

Jonenk 2020




__VTBEPKJAIO:
JbT€Ta MAaTEMaTUKH

' i?HbD( TEXHOJIOTHI

'U. A. MouceeHKo

MII

IIporpamma y4eGHOM mucnumiuHbl «[IporpaMMupoBanue rpapuxkn B OpenGL» cocraBieHa Ha
OCHOBaHHMH [ 0CyJIapCTBEHHOrO 00pa30BaTeNbHOrO CTaHIapTa BbICLIETO npohecCHOHATBHOTO
o6pasosanus (IOC BIIO) onenkoii Haponnoit Pecry6miku (JTHP) 1o HanpaBJIeHUIO IOATOTOBKH
09.03.04 TlporpamMmHasi HH)KEHEpHS, YTBEPXKAEHHOIO INPUKA30M MunucTepcTBa 00pa3oBaHus U
mayku JIHP ot 21 sHBaps 2016 1. Ne 33:

Ilopsiika OpraHM3auMu y4eGHOro mpouecca B 00pa3soBaTeNbHBIX OPraHM3ALMAX BBICIICTO
npodeccuonansHoro obpaszopanus oneuxoi Hapoxnoi PecryOnuKy, YTBEPIKIEHHOTO MPUKAa30OM
Munucrepcrsa o6pasopanus i Hayku JIHP Ne 1171 ot «10» HOs10ps 2017 1.5

yueGHOro IUlaHa M OCHOBHOM 00pa3soBaTeNbHON MpPOrpaMMBbl BBICHIETO po(ecCHOHANBHOTO
o6pazosanus Hanpasienus noaroroku 09.03.04 IIporpamMmHas WHKEHEPH, pa3paboTaHHBIX B
T'OY BIIO «JloHenKuii HATMOHATIBHBI YHUBEPCUTETY.

PazpaboTuuk:
JIOLIEHT Kaenpbl TEOPHHU YIPYTOCTH H

BBIYHC/IUTEILHOW MaTEMATHKK UMEHH W ’
akanemuka A.C. Kocmonammuanckoro O.I1. AGpamoBa

INporpaMma yueGHOH TUCLUMIUIAHE! YTBEPYICHA Ha 3acCeaHMK Kapeape! TCOPHU YIPYroCTH
| BBIYMCIIMTEIbHON MaTeMaTHKy uMeHH akagemuka A.C. KocMonaMuaHCKOro
Tporokon Ne 77 ot « 4 »anpens 2020 T.
3aBenyromuii Kadexpon __ B.J. Croposxes

[IporpaMma yueGHOW JMCUMIUIMHBI OOOpeHa y4eGHO-METONHYECKOH KOMHUCCHEN
dakybTeTa MATEMATHKH H HHYOPMAIMOHHBIX TEXHOJIOTHHA
IIpotoxosn Ne 8 ot «15» anpens 2020 r.

IIpencenarens yueGHO-METOAUIECKON =
KOMHCCHH (haKyIbTeTa 3 JL.A. Censxosa
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

Vuebnas gucnumuHa «lIporpammupoBanue rtpaduxkum B OpenGLy» oTHocHTCS K
BapUaTHUBHON Y4acTH MPO(ECCHOHATFHOTO 0JI0Ka K LUKITY AUCIUILIMH 110 BEIOOPY CTYICHTA.
CopepxaHue TUCIUILUIMHBI OCHOBBIBAETCS Ha 0a3e MTUCIUILINH:

o «KowmmbroTepHas rpaduka;

e «AnreOpa 1 reoMeTpus»;

o «[IporpammupoBaHue,

¢  «OOBEKTHO-OPHEHTHUPOBAHHOE MTPOrPAMMHUPOBAHUE.
SIBisieTcst OCHOBOM JJIsl U3YUEHUS CIEAYIOMINX AUCIUTLINH:

o «KommbroTepHas rpapuka.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL

Hanpasnenne noarotoBku 09.03.04 IIporpammHasi MH)KEHEPHUSI

[Tpodub [IporpammHas HXEHEpUS
OO6pazoBarenbHas MporpaMma bakanaspuar
Kpanuduxanus AkazieMuyeckuil 0akajiaBp
KonuuecTBo conepkarenbHbIX MOYyIEH 2

Jucuummna 6a30Boii / BApuaTUBHOM YacTh
00pa30BaTeIbHOW NPOTrPaAMMBI

BapuaTtuBHas gacts npohecCuOHATBLHOTO 0JI0Ka,
IUKJI TUCHUIUIMH 10 BBIOOPY CTYJIEHTa

1 MOAybHBINA KOHTPOJIb, 1 3auéT

®opmbl kouTpost (MK, sk3ameH, 3a4er) B 7 cemectpe

ouHas popma 3aouyHas popma
Mokasatemnt 00y4deHus oOyueHus
HOpMaT. YCKOP. HOpMarT. YCKOP.
CPOK CPOK CPOK CPOK
KonnuecTBo 3a4€THBIX eAnHUIL (KPEAUTOB) 4 4 4 —
I'ox moaroTOBKH 4 4 4 —
Cemectp 7 7 - —
KomndaectBo yacos 144 144 144 —
- JICKIIUOHHBIX 32 32 8 —
- IPAKTUICCKUX, CEMHHAPCKUX - - - —
- 1a00PATOPHBIX 32 32 8 —
- CAaMOCTOSTEJIbHOM paboThI 80 80 128 —
B T.4. UHANBHIYAILHOE 33/ T1aHHC - - - —
HenenpHOE KOIUYECTBO YaCOB, 9 9 - —
B T.4. ayAUTOPHBIX 4 4 - —
3.  OIIMCAHHME JUCHUIIJIMHbI
Ieau u 3a1aun
Ileny — wu3ydeHHe BONPOCOB W METOJOB MPHUKIATHOIO MPOTPAMMHPOBAHUS C IOMOIIBIO

rpadudeckoit 6ubmmorexkn OpenGL dopmupoBaHue y CTYACHTOB 3HAHWKA 00 OCHOBHBIX MOHSITHSIX H
MeTOJaX KOMITbIOTEPHOU TpaduK.

3a0auu — O3HAaKOMJIEHHE C TEOPETHUYECKMMHU OCHOBaMH KOMIIBIOTEPHON TIpaduku;
dbopMUpOBaHHE Y CTYACHTOB TMOHSITHIA O COBPEMEHHOW METOMOJOTHH, TEXHOJOTHH M MOJEINX
KOMITHIOTEPHOM TpadUKH; OCBOEHHWE TEOPETHUYECKHX OCHOB OCHOBHBIX QJITOPHUTMOB M METOJ/OB
KOMIBIOTepHOU Tpaduku U (HOPMUPOBAHHE YMEHHUI UX peaU3aliy MPOTPAMMHBIMU CPEIACTBAMH.
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TpeGoBanusi K pe3yjbTaTaM OCBOEHHS JAUCHMIUIMHBI: TPOIECC U3YYCHUS JUCUIUTLIMHBI
HarpaBjieH Ha (OpMHUPOBAHUE JIEMEHTOB CIEAyIONuX KoMreTeHnuid B cootBeTcTBuu ¢ ['OC BITO
110 JAHHOMY HaIPaBJICHUIO MMOATOTOBKH (IPOQHITIO):

a) oowexynsmypueix (OK): ciocoOHOCTH K caMoopranu3anuu camooopasosanuto (OK-7);

0) oowenpogpeccuonanvnvix (OIIK): BnanenrieM OCHOBHBIMU KOHLEIIUSIMU, IPUHIIUTIAMH,
TeopusiMU U dakTamu, cBsizaHHbIMU ¢ HHGopMaTukoil (OIIK-1); rOTOBHOCTBIO MPUMEHSATH OCHOBBI
WH(OPMATHUKH U IPOTPAMMHUPOBAHUS K IPOCKTHPOBAHUIO, KOHCTPYUPOBAHUIO U TECTUPOBAHHIO
nporpaMMHbIX poaykToB (OITK-3);

8) npogpeccuonanvnvix (IIK):

NMPOU3BOICTBEHHO-TEXHOJIOTHYECKAas /1eSITeJIbHOCTh. TOTOBHOCTHIO MPUMEHSThH OCHOBHbIE
METO/Ibl U MHCTPYMEHTHI pa3paboTku mporpaMmmuoro odecredenus (I1K-1); BaameHrueM HaBbIKaMU
UCIIOJIb30BAHUS PA3JIMUHBIX TEXHOJIOTHI pa3paboTku mporpammuoro odecneuenus (ITK-3);

HAYYHO-MCCJIEI0BATEILCKAS J1eSITeIbHOCTh: CIIOCOOHOCTRIO K (opMaM3alii B CBOEH
HpeJIMETHOM 001acTH ¢ y4ETOM OrpaHHUYCHUH HCIOIb3yeMbIX MeTonoB ucciemoBanus (I1K-12);
TOTOBHOCTBIO K MCIOJIb30BAHUIO METOJIOB U MHCTPYMEHTAJIbHBIX CPEJICTB MCCIEIOBAHUS 0OBEKTOB
npodeccronanbHoi aestensHoct (ITK-13).

B pe3yabrare n3ydyeHus yueOHOM AUCHMILIUNHBI CTYAEHT J0JI7KEeH |
3HaAMmMb:
- Kak B KoMmmbloTepHOH rpaduke cpeactBamu OpenGL mpeacraBisiorcs H300pakeHUs,
OCHOBHbI€ 3Tanbl noctpoenus 3D mozenei;
- Kak cpencrBamu OpenGL u3o0pakeHust roTOBATCA AJIs BbIBO/IA HA SKpaH WM IPUHTED;
- kak ¢ nomompio OpenGL  ocymiecTBIseTCSs  BU3yaIW3alHs — PEIBAPUTEIHLHO
HOJTrOTOBJIEHHBIX U300paXKEeHUH;
- Kkak ¢ nomoibto OpenGL nHTepakTHBHBIM 00pa3oM OCYHIECTBISETCS B3aUMOJICHCTBUE C
rpadu4ecKuM U300paKeHUEM U ero NpeoOpa30BaHus Ha INIOCKOCTH U B IIPOCTPAHCTBE;
- OCHOBHBIE METOJIbl TMIOCTPOCHUS PEATTUCTUYECKUX H300paKeHUI, OCHOBBI MPOTPAMMHOMN
rpaduueckoii cucremsr OpenGL;
ymembo:
- HUCHoib30BaTh rpaduueckyro Oubimoreky OpenGL ans mporpamMmupoBaHus 3amay
KOMIIBIOTEPHOM TpauKH;
- pabotaTh ¢ 00BEKTAMU ABYXMEPHOH U TPeXMEPHOU TpaduKy;
- WCHOJB30BaTh U3yYCHHBIE METOMBI ISl TOCTPOSHUS PEATUCTUYECKIX H300paKeHUH;
- OCYILECTBJIATH MpeoOpa3oBaHie 00BEKTOB N300pakeHHsI TPOrPAMMHBIMH CPECTBAMU;
eénademp:
- IPaKTUYECKHMMHM HaBBIKaMU paboThI ¢ rpaduueckoit cuctemoit OpenGL;
- HaBbIKaMHU palbOTHI C y4eOHO-METOANYECKOM INTEPATypOil.

4.  COJEPXAHUE JUCLUMNIAHBI U ®OPMbI OPTAHU3ALIMY YYEBHOI'O
MPOLIECCA

B pamkax wu3ydeHHsS IUCHMIUITMHBI TPETyCMOTPEHBI CleAyromme (HOpMBI OpraHU3alUuu
y4eOHOT0 Mpolecca: JEKIHUH, JJabOpaTOpHbIE 3aHATH, CAMOCTOSITeNIbHAs paboTa CTyeHTa.

JIeKIIMOHHBIE 3aHATHS MTPEIIOIATal0T OBJIaIeHIE TEOPETHYSCKIMH OCHOBAMHY JTUCIIUILIIHHEI,
nabopaTopHble — JUIsL OBJAJCHHMS METOJaMM pelIeHHs TMPUMEPOB M 3aJad C IOMOIIBIO
nporpammupoBanus B OpenGL.

CamocrosTrenbHas paboTa CTYIACHTOB IpPEIyCMaTpUBACT BBIMOJHEHHE WHAMBHUIYaTbHBIX
3aJ]aHNH, TIOATOTOBKY K JTAOOPATOPHBIM 3aHITHSM, H3yUeHHE YIeOHO-METOIMYECKON JTUTEPATYPHI,
COCTaBJIEHUE KOHCIEKTOB, MOATOTOBKY MPE3EHTANI U JOKIaI0B.
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B yudebHOM mporecce NPUMEHSIOTCS AKTUBHBIE W WHTEPAKTHBHBIC (OPMBI MPOBEICHUS
3aHATHH, BHEAayIUTOPHAs CAaMOCTOsITeNbHAas padoTa, OaUIbHO-PEUTHMHIOBas CHCTEMa OLIEHKU
yCIIeBaEMOCTH, TMYHOCTHO-OPUEHTUPOBAHHOE 00yUeHue, MpobIeMHOe 0OydeHue.

Marepuan ~ u3naraercsi € WCHOJb30BaHUEM  OOBSICHUTEIBbHO-WUIIOCTPATHUBHBIX,
IBPUCTUYECKUX M MCCIEA0BAaTENIbCKUX METOAOB IpenojaBaHus. Ilpu mpoBeneHun nexkuui aiis
Oo0CyX/IeHUsl MaTepuayia MCIOJIb3YITCS MYJIbTUMEIUMHbIE @PE3eHTalMd, W pa3fgaToOuHble

MaTepHuabl.

IHopsinkoBbIii HOMEP M TeMa

Kparkoe cogep:kanue TeMbl

Cooeprcamenvhulit MoOyns 1. ITanbl CO3aHUS
H300pakeHUil B KOMIILIOTEPHOM rpadguke cpeacTBaMHu
OpenGL. [locTpoeHusi Ha MVIOCKOCTH M B IPOCTPAHCTBE.

Tema 1. OCHOBHBIC BO3MOXKHOCTH
1 0COOCHHOCTH peali3aiuu
OpenGL B onepanoHHBIX
cucteMax ceMeiictBa Windows.
WNHcTpyKuus 110 CO34aHUI0
npoekra Microsoft Visual C++.

Co3nanue npoekra Ha ocnoBe MFC AppWizard.
[Toaxmouenne 6mdmotexk OpenGL. YcraHoBka cTuiei
okHa. Onmcanue nepeMeHHbIX. Hactpoiika ¢popmata
nuKcesneil. Y aanenue BEIOpaHHBIX KOHTEKCTOB. Brinenenue
obnactu Jyist pucoBanus. JlobaBieHne onepaTopoB JUIs
PUCOBAHMSI.

Tema 2. ®opmupoBaHue
U300paKeHHI Ha TUIOCKOCTH.
[Tpumutuss B OpenGL.

O06paboTka BepiMH U coopka npuMuTuBOB B OpenGL.
YcrpaHeHue cryneHyarocTu. Pesxxum mtpuxoBku. TekeT u
rpaduka. @parMeHT nporpaMmsl “PrucyeM MHOTOYTOIBHHK .
ITocTtpoenue GppakTaabHbIX H300pasKEHHH.

Tema 3. Dransl co3manus
H300paKCHMSI B POCTPAHCTBE.
[TporpaMMupoBaHUEe TPEXMEPHBIX
00BEKTOB.

TpexmepHbie 00BEKTH U PYHKIIUH TPeoOpa3oBaHuil B
OpenGL. YcranoBka napamerpoB 061acTu BeiBoAa it 3D
rpaduku. 3D NIPUMHUTHBBIL

Tema 4. Matpu1iblt
npeoOpazoBanmii B OpenGL
[IpeoOpa3zoBanus Ha MIIOCKOCTH U
B mipocTpancTse. 3D
MOJICIIMPOBAHUE.

AOCTpaKTHbIE IPOCTPAHCTBA B KOMIIBIOTEPHOI rpaduxke.
[Tonsitue dperima. Addunubie mpeodpa3oBaHUsI.
OpnHopoHbie KoopauHaThl. Cynepno3uus
npeoOpa3oBanuii. MonenupoBanue 3D ciieH.

Cooeporcamenvuotii modyas 2. IlocTpoenne
peanucTHYecKux n3oopaxennii cpeacreamu OpenGL.

Tema 5. ITpoenmpoBaHue.
Kamepa. MonenupoBanue
TPEXMEPHBIX OOBEKTOB.

Buner npoekuuii. [lepcniektrBa. OpTOroHaabHasi IPOEKIUS.
Martpuusl npoeunposanus. Kamepa. @ynxiuu B OpenGL.
MopenupoBanue 3D cuen. MoaenupoBanue kyoa.
AHumanus 00beKTOB CIIEHBI.

Tema 6. YnipaBienue
nepeMenieHrneM 00bEeKTOB CIICHBI.

VYnpasieHne 00bEKTOM C TOMOIIBI0 TyHKTOB MEHIO.
VYrpasieHue 06beKTOM € TTOMOIIbIO KIIaBUATYPBHI.
VYnpasieHne 00bEKTOM C TIOMOIIBIO MBIIIH. Y BeTHYCHUE
(dparmeHTa U300paxkeHusl.

Tema 7. IlocTpoeHue Moaenun
ocsemeHus. [IporpammupoBanune
peATMCTUYECKUX N300paKeHUIH.

IIpunanue o0BeKTaM CBONCTB pEaNUCTUYHOCTH.
B3aumoneiictBue cBeta n marepuaina. VICTOUHHMKM cBeTa U
nBeT u3nydeHus. OnpeneneHrne HICTOYHUKOB CBETa, MOJeTIeH
OCBelIeHUs, MaTepuaioB 00bekToB B OpenGL.

Tema 8. IlocTtpoeHue
pEaTMCTUYECKUX U300paKeHU I
CpEACTBAMU KOMIBIOTEPHOI
rpa¢uku ¢ nomoipo OpenGL.

Mertons! 3akpammBanus. L[Ber. Cset. TekcTypsl.
Anumanus. 3¢ dext npo3payHoctu. CMeneHne BETOB.
DddexT Tymana. I3meHeHne pacoioKeHHsT KaMephl |
BHJIOB NIPOECLIUPOBAHMSIL.




TemaTn4yeckui miaan

CoaepskaTeJbHbIH MOAYJIb 1

Ha3zBanus
cojiepKaTeIbHbIX
MOAYJIeH U TeM

KoanuecTBo 4acoB

Ounas popma o0yueHust

3aounasi popma oOyueHust

Ha 0a3e 001I€ero cpeaHero
o0pa3oBaHus

Ha 0a3e cpeHero
npodeccuoHaILHOr0
o0pa3zoBaHusi

Ha 0a3e BBICLIEro

npodeccuoHaJILHOr0

o0pa3zoBaHus

w
=

q.

BCET0
JICKITUU
IPAKTUYCCKHE
J1abopaTOpHbBIC
CaMOCTOSITEIbHAS
pabora
VHIMBUyJIbHAS

wnolama

B T.4.

B T.4.

BCETO
JIEKIUN
[IDAKTUYECKHUE
nabopaTopHbIe
CaMOCTOSITEIbHAS
padoTa
WHIUBUIyaTbHAS

padora
BCETO

JICKIOIUN
MPAaKTUYCCKHE
nabopaTopHbIe

CaMOCTOSITeIIbHAsI

na ﬁ(\"l“ﬂ

WH/IMBUy aJIbHAS

nafbora

BCETO

B T.4.

JIEKIIAU
HpaKTHqCCKHe
CaMOCTOATCIIbHAA
naboTa
WHIUBUAYaTbHAS

naborTa

Tema 1. OcHOBHBIE
BO3MOYKHOCTH H
0COOEHHOCTH peaan3alyu
OpenGL B onepaninoHHBIX
cucTeMax ceMencTBa
Windows. HMHucTpykius mo
CO3JIaHHIO NTPOEKTa
Microsoft Visual C++.

17 1 0 | 16

Tema 2. opmupoBaHue
n300pakeHui Ha
iockocT. [IpuMHUTHBEL B
OpenGL.

16 | 4 4 | 8

18 1 1 |16

Tema 3. Dranbl co3naHus
n300pakeHus B
MIPOCTPAHCTBE.
[IporpammupoBanne
TPEXMEPHBIX OOBEKTOB.

18 | 4 4 | 10

18 1 1 |16




Tema 4. Matpulibl
npeoOpa3oBaHuil B
OpenGL IIpeobpazoBanus

24 | 6 8 | 10 19 1 2 |16
Ha TUIOCKOCTH U B
npoctpaHctse. 3D
MOJICTTUPOBAHUE.
Hmozo no
cooeprcamenbHoOMy 62 | 16 16 | 30 72 4 4 | 64
Mmooynio 1
ConepxareJibHbIH MOYJIb 2
KoJunyecTBo 4yacoB
3aounas popma o0yueHunst
Ha 0a3e cpeHero Ha 0a3e BBICIIETO
Ounas ¢popma o0yueHus Ha 0a3e 001Iero cpeaHero
npogeccuoHaIbHOI0 npogeccunoHATLHOI0
o0pa3zoBaHust
o0pa3zoBaHusi o0pa3zoBaHusi
Ha3zBanus B T.4. B T.4. B T.4. B T.4.
cojlep KaTebHBIX w w w =
paat Jd of § B o o8 |8 ol ol§ |3 0|8 |3
MozyJiel ¥ TeM 5 3| T [ = 3| E | E S| 3|5 | E S| E | X
) ¥ T = = ) = T | = = o 2| Il B = o 2| B =]
= Eld & o8 =R = S| o S|l 83 2 E Ol 2lg 95 9 £ = Ol 3 95 4
) = Y o) = B ) = ] o) = B H o = 2] ol & 8§ H 5) = 2] & g H
5} Sl 8 Bl & .9 o g = £l 929 o H| E| 8l 9249 o H| & ®.9 2.4
2| E|§ 5| 565 2| E| & =|cgS¢® E| 5| g29fg 2| E| 5|29
S22 & § AR 21 2| &|5 49 & 48 2l 2| 85 9= g 21 2|5 da 4
g & I} ~ < O I} = S| S = < =
s = Q. a, S al s
5 2| 2 g B | 2 = el g2 | 2 |2
S K S | B S | B S | =
Tema 5. IIpoenypoBanue.
Kamepa. MonenupoBanue 18 | 4 4 10 18 | 1 1 16
TPEXMEPHBIX OOHEKTOB.
Tema 6. YnipaBieHue
nepeMenieHneM 00bEeKTOB 23 | 4 4 15 18 | 1 1 16
CIICHBI.




Tema 7 IlocTpoeHue
MOJIETN OCBELICHHUS.
[IporpamMmmMupoBanue
peATUCTUYECKUX
n300pakeHUH.

18

10

18

16

Tema 8. Iloctpoenue
peaTMCTUYECKUX
M300pakeHUI CpeaCTBAMU
KOMITBIOTEPHOU rpaduku ¢
nomonisio OpenGL.

23

15

18

16

Hmozo no
cooepicamenbHomy
Mooy 2

82

16

16

50

72

64

Bcezo uacoeé no mooynio

144

32

32

80

144

128
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5.  METOJUYECKHUE PEKOMEHJIAIIAU JIJI51 TPOBEJTEHUS
JIEKIIMOHHBIX U JIABOPATOPHBIX 3AHATHUU

[Ipu n3ydyeHuu JIEKIIMOHHOTO MaTepuasa U BBIOJHEHUS JJaOOPaTOPHBIX 3aJaHUil CTYIEHTHI
MOTYT TIOJIB30BaThCS 3JCKTPOHHBIM KOHCIIEKTOM JICKIUH, yueOHbIMH mocoOusmu [1,4] u
PEKOMEHIOBAHHOM JINTEPATYPOH.

TeMBI JIeKIIMOHHBIX 3aHATHNA

N Konuuecmeo
Ha3zearnue memui
n/n uacoe

1 |OcHoBHBIE BO3MOXXHOCTH U 0coOeHHOCTH peanu3anuu OpenGL B
OTIepaAIIMOHHBIX cucTeMax cemeiictBa Windows. HCTpyKIIHS 1O CO3/TaHUIO
npoekTta Microsoft Visual C++. I[Togkmouenune 6uomorek OpenGL.
'YcranoBka ctuiieit okaa. Onucanue nepeMeHHbIX. Hactpoiika ¢popmara
nuKceseil. Y anenue BEIOpaHHBIX KOHTEKCTOB. Brinenenue odnactu s
pucoBanus. JloGaBieHme onepaTopoB ISk PUCOBAHHUSL.

2 |DopmupoBanue n3o00paxkeHnii Ha mIockoctu. 2D mpumutusel B OpenGL.
OO6paboTka BepiuH U coopka npuMuTuBoB B OpenGL. Ycrpanenue
cTyrneH4arocT. PexxuM mrpuxoBku. Teker u rpaguka. @parmeHt
nporpammsl “Pucyem MHOrOyrojbHHK .

3 |Dramsl co3manus m300pakeHUs B IpocTpaHcTBe. [IporpammupoBanue
TPEXMEPHBIX 00BEKTOB. TpéXMepHbIe 00BEKTHI U PYHKIIUU
npeoOpazoBanuii B OpenGL. YcTanoBka nmapameTpoB 00J1acTH BBIBOAA JUTsS 4
3D rpaduku. 3D npumutuBsel. MonenupoBanue. Cyneprno3uius
peoOpa3oBaHUA.

4 |AGcTpakTHBIE IPOCTPAHCTBA B KOMIIbIOTEpHOU rpaduke. [IpeobpasoBanus
Ha TJIOCKOCTH U B IpocTpaHcTBe. Cynepno3uius npeodpazoBaHuil.
Matpuirel mpeodpazoanuii B OpenGL [IpeoOpa3oBanus Ha TUIOCKOCTH U B
npoctpancTse. 3D MoznenupoBaHue.

5 |MonaenupoBaHue cI0XKHBIX clieH 3D o0bexToB. CaBHr, BpalleHHE,
OTpakKeHHE, MaCIITaONpPOBAHHUE.

6 [3D o6nextrl. [IpoenmpoBanue. Kinaccuueckne BUIBI TPOSKITHA.
OproroHanabHOE NPOEKTUBHOE NIpeoOpa3oBanue. [TocTpoeHre MaTpuils!
OpPTOTOHAJILHOTO MPOEKTUBHOTO Npeodpa3oBanus. KocoyronapHas
npoekius. [lepcnexkTuBHOE MpoekTuBHOE MpeoOpa3oBanue. [Toctpoenue
MaTpPUILIbI TIEPCIEKTUBHOTO MPOEKTUBHOTO MpeoOpa3oBaHusl. Y IpaBieHNE
kamepoi. @ynkuuu B OpenGL.

7 [MogenupoBanue 3D cuieH. MoaenupoBanue kyoa. AHUMAIUs 00HEKTOB
CIIEHBI. YTIpaBJICHUE MepeMenieHueM 00bEKTOB CIICHBI.

8 |PaznmuHble BUABI MPOEKIUi KyOa. AHMUManMs. YTpaBlieHne 00BEKTOM C
MMOMOIIHIO TYHKTOB MEHIO. YTIpaBJIeHHE 00BEKTOM C TIOMOIIBIO
KIIAaBUATYphl. YTIpaBIeHNE 0OBEKTOM C TIOMOIIBIO MBIIIH. Y BETHUECHUE
(dbparmMeHTa n300paxKeHUsI.

9 [[MocTpoenune Monenu oceemieHus. [IporpaMMupoBaHre peaTuCTHIECKUX
n300paxeHuii. B3aumoseiicTBue ceera u matepuana. Mictounuku cBera u
[BET u3NydeHus. OnpeneneHne HCTOYHUKOB CBETa, MOJICJIEN OCBEIIECHUS,
matepraiioB 00bekToB B OpenGL. @ynkiun OpenGL.

10 [[TocTpoeHue peanuCcTHUECKUX U300pakeHUI cpeICTBAMU KOMITbIOTEPHOM
rpaduxu ¢ nomoiunsio OpenGL. BkitoueHue B ciieHy MpoxKeKkTopa.
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11 [Metonp! 3akpamuBanus. L{set. CBer. Tekctypsl. AHuMarus. ddexr
npo3payHocTH. CMerienue 1BetoB. Dddekr Tymana. Mizmenenue 2
PACITIONIOKEHHSI KaMEPhI ¥ BUJIOB MTPOCIIMPOBAHUSI.

12 [[TocTpoeHue pealuCTUYECKUX N300paXeHHI cpeIcTBAMU KOMITBIOTEPHOU

rpaduxu ¢ momomrsio OpenGL. M3meHeHne pacionoKeHus: KaMepsl U 2
BUIOB NIpOCIUPOBaHus. BrirtoueHne u BoIKII0UeHUE (D (HEKTOB CIICHBI.
BCEI'O 32

Ha nabopaTopHbIX 3aHATUAX PaCCMATPUBAIOTCS BOMPOCHI IPOTPAMMHUPOBAHUS TPahUIECKUX
NPUWIOKEHUH C HCIoNib30BaHueM Tpadudeckoro cranaapta OpenGL: noctpoenue nzodpaxeHuid u
B3aMMOJICMCTBE C HUMH, MaTpulpl HpeoOpa3oBaHUil, OPTOrOHAJIbHBIE U IPOECKTHBHbBIC
npeoOpa3oBaHus, aHUMAIUs, ONHCAHWE HWCTOYHUKOB CBETa, CHEHU(HUKAUS MaTepuaioB U
TeKCTYpbl. CTyOEHTBl NPOTPaAMMHUPYIOT OOBEKTHl CHEH pPEATUCTHUYECKUX H300paXeHUH ¢
MPUMEHEHHUEM aJTOPUTMOB F€OMETPUUECKHUX NMPeoOpa3zoBaHMil, OTCEUCHHUS, YAAICHUS U PACTPOBBIX
npeoOpazoBanuii. J[ByxmepHas rpaduka paccMaTpUBAaeTCs KaK YaCTHBIM ciiydail TpEXxMepHOH
rpadukH.

Kaxnomy crynenty Heooxoaumo BeIoaHUTE 10 00s3arenbHbIX 3amanuii. Kaxmoe 3aganue
opopmisieTcs OTACNbHBIM TPOEKTOM M CcAAETCS TMpernoaaBaresio, BeaylieMy JabdopaTopHbIe
3aHTHSL, TyTEM coOece0BaHUsI BO BPEMsI 3aHATHI.

Tembl J1a0OPATOPHBIX 3aHATHI

No Konuuecmeo
Ha3zeanue memui
n/n 4acoe

1 |Co3nanme mpoekrta Ha ocHoBe MFC AppWizard. [Toaxirodenne 6uOImoTeK
OpenGL. OcHoBHBIE BO3MOKHOCTH B 0cobeHHOoCTH peanm3anuu OpenGL B
OIepaIlMOHHBIX cucteMax cemeiictBa Windows. MHCTpyKuus o co3aaHuio
npoekta Microsoft Visual C++. YcranoBka ctwieii okHa. Oncanue 2
nepeMeHHbIX. HacTpoiika ¢popmara nukceneil. Y nanenue BoIOpaHHBIX
KOHTEKCTOB. Briienenue obnactu i pucoBanus. JloGaBnenue
0I1epaToOPOB JUIsl PUCOBAHMSL.

2 |DopmupoBanue uzodpakeHuit Ha mnockoctu. 2D mpumutussl B OpenGL.
O6paboTka BepiuH U coopka npuMutuBoB B OpenGL. YcTpanenue

cTyneH4atocT. Pexxum mrpuxoBku. Teker u rpaduka. @parMeHt 4
nporpamMmsl “Pucyem MHOTroyrojibHHUK . BBITIOIHEHHE HHIUBUIYaTbHBIX
3a7laHUN.

3 [2tambl co3panus u3obpaxenus B npoctpancTse. [IporpammupoBanue
TpEXMEpHBIX 00bEKTOB. TpéxmepHble 00bEKTHI U (PYHKIIUU
npeoOpa3oBanuii B OpenGL. YcraHOBKa mapaMeTpoB 00JacTH BBIBOAA JJIs 4
3D rpaduku. 3D npumutuBel. Monenaupoanue. Cyneprno3uius
npeoOpa3oBaHuil. BelnoaHeHne U caaya WHAMBUYATbHbIX 3aaHUH.

4 |AGcTpakTHBIE MPOCTPAHCTBA B KOMIIbIOTepHOU Tpaduke. [IpeodbpazoBanus
Ha IMJIOCKOCTH U B IIpocTpaHcTBe. Cynepno3uius npeodpa3zoBaHuil.
Martpuiisl npeodpaszoBanuii B OpenGL IIpeoOpa3oBanus Ha MIOCKOCTH U B 3
npoctpaHcTee. 3D MonenupoBanue. BeinoHeHNe u caada
VHIWBUYaAJIbHBIX 3aJaHUI.

5 [MogenupoBanue cinoxHbIX ciieH 3D o0bexToB. CaBUT, BpallieHue,
OTpakeHue, MaciTabupoBanue. BrimoaHeHNEe U c/1ada WHIWBUIYTbHBIX 3
3aJaHui.
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3D o6wekThl. [IpoenupoBanue. Knaccudyeckre BUIBI TPOSKITHIA.
OpToroHanbHOE IPOEKTUBHOE MpeodpazoBanue. [locTpoeHre MaTPUIIBI
OpPTOTOHAJILHOTO MPOEKTUBHOTO npeodpazoBanus. KocoyroiabHas
npoekius. [lepcnekTuBHOE MpoekTUBHOE MTpeoOpa3zoBanue. [loctpoenue
MaTpPUILIbI IEPCIEKTUBHOTO MPOSKTUBHOTO MPeoOpa3oBaHus. Y IpaBleHHe
kamepoi. ®ynkiuu B OpenGL. BrinonaHenue u caava uHIUBUTYaIbHBIX
3aJaHul.

MonenupoBanue 3D creH. MoaenupoBanue Kyoa. AHUMaIus 00bEKTOB
CIICHBI. YTIpaBIeHUE MEepEMEIeHHEM O0OBEKTOB CIICHEI. BhinonHeHne u
cla4a WHIUBUIYaIbHBIX 3a/IaHHUM.

Pa3nuuHbple BUIBI MPOSKINKA Ky0a. AHUManus. YpaBiIeHHe 0ObEKTOM C
MOMOIIHIO TyHKTOB MEHIO. YTIPaBIeHHE 0OBEKTOM C IIOMOIIILIO
KJIaBHATYpPBI. YIIpaBjIeHUE 0OBEKTOM C ITOMOIIBIO MBIIIN. Y BETHUCHUE
(dbparmeHTa n300pakeHus. BoIMOTHEHNE U c/1aya WHAWBHTyaTbHBIX
3aJaHul.

[TocTpoenue mozenu oceelieHus. [IporpaMmmMupoBaHue peaIMCTUYECKUX
n300pakeHui. BzanmoselicTBre cBeta u Marepuaia. MIcTouHuKku cBeTa 1
1BET U3mydeHus. OnpeneneHrne HCTOYHUKOB CBETA, MOJICNICH OCBEIICHUS,
MaTepuanoB 00bekToB B OpenGL. @ynkiuu OpenGL. Boinonnenue u
cJlaya MHIUBUAYAIbHBIX 3aJaHHI.

10

[TocTpoeHne peanTucTHuecKUX N300pakeHUI CpeICTBAMU KOMIIbIOTEPHOMN
rpaduku ¢ nomomibio OpenGL. BkitoueHue B clieHy IpoKeKTopa.
BrImrosiHenne u caadya MHANBUAYAJIbHBIX SaI[aHI/If/'I.

11

MeTtonel 3akpamuBanus. [[Bet. Cet. Tekctypbl. AruManus. DPdext
npo3payHocTi. Cmenienue 1BeToB. DPQeKT Tymana. MizmeHenue
[pacIioIOKEHUs KaMephl U BUJIOB MTpOeIMpoBanus. BrinmoaHenue u caada
WHIVBUAYaIbHBIX 33/JaHUI.

12

[TocTpoeHHE PeaTMCTHYCCKUX U300paKEHUH CPEICTBAMH KOMITBEOTEPHOM
rpaduxu ¢ momomsio OpenGL. M3meHeHue pacooKeHus: KaMepsl U
BUJIOB MpOeMpoBaHusl. BkiroueHne u BeIKIIoueHuE 3PPEKTOB CIIEHBI.
Cravya WHIUBUIYATBHBIX 3a/IaHUH.

BCEI'O

32

3aganus 171 1a00paTOPHBIX 3AHATHH

Ne Tema 3a0anusn Cpok coauu

3a0anus 3a0anus

Konuuecmeo
oannoe

dopmupoBaHue U300pakeHUI Ha TIIOCKOCTH. 4 nenens
[Tpumutusel B OpenGL. Co3nanue 3aKkOHYEHHOTO
IIPOEKTA C UCIOIb30BAaHUEM IPUMUTHBOB HA
mwiockocty. [IpogeMoHCTprpOBaTh N3MEHEHNE
MOpsAJIKA BEPIIMH B IPUMHUTHBAX.

5

dopmupoBaHUe U300paKeHUI Ha TIIOCKOCTH. 5 Henens
[Ipumutresl B OpenGL. Co3nanue 3aKOHYEHHOTO
IIPOEKTA C UCIOJb30BAaHUEM IIPUMUTUBOB Ha
IIJIOCKOCTH M IMKJIMYECKUX DJIEMEHTOB B
Iporpamme.

10

dopmupoBanue n3o0paxxeHuil B mpoctpanctse. 3D | 6 Hexens
npumuTuBbl B OpenGL. Co3nanne 3aKOHYEHHOTO
MIPOEKTa ¢ UCNoIb30BaHNueM 3D npuMHUTHBOB.
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4 Co3gaHue 3aKOHYEHHOTO TTPOEKTA C 7 Henensa
ucronb3oBaHueM 3D nNpuMUTHBOB M aHUMAIIUH.

10

5 Hcnonws3oBanue nmpoerupoBanus B cioxHoi 3D 8 Hexenst
cueHe. /leMOoHCTpalus U3MEHEHUS MOpsIKa
peoOpa3oBaHUii B TPOCTPAHCTBE.

6 Hcnons3zoBanue kamepsl pu Moaenuposanuu 3D 9 nenens
CIICHBI.

7 VYnpasieHue nepemMenieHueM 00bEKTOB CLICHBI. 10 nepens
Hcnonp30Banue ocBemIeHus, IpoKeKTopoB B 3D
CLIEHAX.

8 Hcnons3oBanne MmarepraioB 00beKTOB B 3D 11 Henens
CLIEHAX.

9 [TocTpoeHue peanucTHIeCKUX H300paKeHUH 12 Henens
CpeICTBaMHU KOMITBIOTEPHOH rpauKu C ITOMOIIBIO
OpenGL. TBopueckoe 3aganue 1.

10

10 [TocTpoeHue CIOKHBIX PEATUCTUYECKUX 13 Henens
M300paXKEHUI CPEeICTBAMH KOMITLIOTEPHOU
rpaduku ¢ nomoirsio OpenGL. Co3nanue 3D
CIICHBI.

TBopueckoe 3aganne 2 (IOMOIHATENBHOE, HE
00s13aTeIBbHOE).

10

Bcero 0amioB 3a WHAMBUIYAIbHBIC 33 JaHHUS.
3a KaXII0¢ CIIAaHHOE HE B CPOK 3aJaHHE CHUMACTCS
2 oasurall!

70

6. METOAWYECKHUE PEKOMEHJIALIUU ITIO OPTAHU3ALIUN

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

[Ipn wn3ydyeHMH wMaTepualia Kypca CaMOCTOATEIBHO M IOATOTOBKH

y4eOHBbIME TTocoOusiMHU [1, 4] M peKOMEHIOBAaHHOI JIUTEPATYPOH.

Opranuzanmus caMocTosITeIbHOI PadoThl CTYIEHTOB

K BBIIIOJTHCHHIO
J'Ia60paTOpHLIX 3aJJaHui CTYACHTBI MOTYT HOJIB30BATHCA JSJICKTPOHHBIM KOHCIICKTOM JICKLII/Iﬁ,

No
n/n

Hazeanue memuwi

Konuuecmeo
uacoe

Co3nanue npoekra Ha ocHoBe MFC AppWizard. [Toaxmouenue 6u0iam1oTex
OpenGL. OcHoBHBIE BO3MOKHOCTH B 0coObeHHOCTH peanu3anun OpenGL B
OIepalOHHBIX cucTeMax ceMmeiicTBa Windows. HCTpyKIus O cO31aHMIO
npoekta Microsoft Visual C++. YcranoBka ctwteii okHa. Oncanue
nepeMeHHbIX. HacTpoiika ¢popmara nukceneil. Y nanenue BoIOpaHHBIX
KOHTEKCTOB. Briienenue obnactu aiisa pucoBanus. JlobaBnenue
0I1epaToOPOB JUIsl PUCOBAHMSL.

DopmupoBanue n300paxkeHuii Ha iockoctu. 2D npumuTieel B OpenGL.
O6paboTka BepiuH 1 coopka nmpuMutuBoB B OpenGL. VcTpanenue
cTyneH4arocT. Pexxum mrpuxoBku. Teker u rpaduka. @parMeHt
MporpaMmel “‘PrcyeM MHOTOYTOJIbHUK . BBITTOTHEHHE HHANBUIYaIbHBIX
3aganuil. Co3jaHue 3aKOHUEHHOTO MTPOEKTA C UCIOJIb30BaHUEM
MPUMHUTHUBOB Ha MJIOCKOCTH. [IpogeMOHCTpUpOBaTh U3MEHEHHUE TIOPSIKA
BepIIMH B puMuTUBax. Co3/1aHue 3aKOHYEHHOTO MPOEKTA C
MCITOJTh30BAHUEM NMMPUMUTHUBOB HA IIOCKOCTH M ITUKINYECKUX DJIEMEHTOB B
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porpaMMe.

JTanbl co3aaHus n300pakeHus: B mpocTpaHcTBe. TpéxmepHble 00bEKTHI U
¢ynkunu npeodpazoBanuii B OpenGL. YcTanoBka napamerpoB o0iactu
BbIBOA 17151 3D rpaduku. MonenupoBanue. Cynepro3uius
npeoOpa3zoBanuii. BeinmogHeHne HHAMBUYAJIBHBIX 3aJaHUH.
DopmupoBanue n300paxkeHuid B mpoctpanctse. Co3naHue 3aKOHUEHHOTO
[IPOEKTa C UCMOIb30BaHUEM 3D npuMUTUBOB.

10

[IpeoOpa3oBaHus Ha IUIOCKOCTH U B IpocTpaHcTBe. Cyneprno3unus
npeoOpa3zoBanuii. Matpuiisl mpeodpazopanuii B OpenGL Brimonnenue
WHIUBUIyaJIbHBIX 3aaHui. Mcrionb3oBanrue KaMmephbl IPU MOJICTUPOBAHUU
3D crensl. YpaBieHue o0beKTamMu.

MopenupoBanue ciaoxHbix ciieH 3D o0bexToB. Casur, BpalleHue,
OTpakeHue, MaciTabupoBanue. BrIoTHEHNE MHANBUTYATbHBIX 3aaHUH.
Co3zlaHue 3aKOHYEHHOT0 POEKTa € UCoJib30BaHneM 3D npumMuTBOB 1
aHuManuy. Vcrmonap30BaHre KaMmepsl pu MoaeaupoBaHuu 3D crieHBI.

3D o6bekThl. [IpoennpoBanne. OpToroHanbHOE TPOESKTUBHOE
npeoOpa3oBanue. [lepcrekTHBHOE POEKTUBHOE MTPeoOpa3oBaHue.
YpaieHnue kamepoil. ®ynkiuu npoeunpoBanusa B OpenGL. Beimonnenue
VHIUBUYyAJIbHBIX 3aJJaHUM.

MopenupoBanue 3D ciieH. MoaenupoBanue Kyoa. AHUMaIMs 00BEKTOB
CIICHBI. YTpaBleHUE NepeMelieHneM 00BEKTOB ClIeHbI. BrinonHenue u
VHIUBUYAJIbHBIX 3aJaHuil. Fcrionbp30BaHue NPOEUUPOBAHUS B CIIOKHOM
3D cuene. JlemoHcTpalys u3MEeHEHUS MOPsiIKa MpeoOpa3oBaHUil B
[IPOCTPAHCTBE.

Pasinunble BUIBI IpOeKLIUN KyOa. AHUMAIMS. Y1IpaBieHHEe 00bEKTOM C
[OMOILBIO IYHKTOB MEHIO. YTIpaBiieHUEe 0OBEKTOM C ITOMOIIBIO
KJIaBUATYphl. YTIPaBIe€HUE 0OBEKTOM C IIOMOILBIO MBIIIH. Y BEIHUEHUE
(dparmenTa u300paxeHus. BolnoaHeHNe MHAMBUAYaTIbHBIX 3a/1aHUM.
cnonb3oBanue npoenupoBaHus B ciioxkHoi 3D cuene. [lemoncTpanus
M3MEHEeHUs Nopsiika peoOpa3oBaHuil B mpocTpaHcTBe. Mcnonb3oBanue
KaMepsbl Tpu MoaenupoBanuu 3D cueHsl.

10

[TocTpoenune mozienu oceemeHus. [IporpaMmmMupoBanne peaTucTUYECKUX
n300paxeHuii. B3aumoseiicTBue ceera u matepuana. Mictounuku cBera u
1BET n3nydeHus. OnpeneneHrue HCTOYHNUKOB CBETA, MOJICNICH OCBEIIECHUS,
MmatepranioB 00bekToB B OpenGL. ®ynkiun OpenGL. Beinonnenue
WHIUBUIYAJIbHBIX 3aaHui. Mcronbp3oBanrne KaMephbl IPH MOJICTUPOBAHUH
3D crieHEbL.

10

10

[TocTpoeHne peamTucTHUeCKUX N300pakeHU CpesICTBAMU KOMIIBIOTEPHOMN
rpaduxu ¢ momoisio OpenGL. BiitoyeHue B ciieHy MpoKeKTopa.
BrinosiHeHME HHINBUAYAIBHBIX 3aaHuil. Mcrons30Banme kaMepsl Ipu
MoierpoBaHuu 3D crieHsl.

10

11

Mertonpbl 3akpammBanus. [{Ber. Cet. Tekctypbl. AHUManus. ekt
npo3payHocTi. CmenieHue nBeToB. DPPexT TymaHa. MsmeHenue
pacIoyoKeHHs KaMephbl U BUJIOB ITPOCIIMPOBaHNUs. BrimonHeHne
HMHIWBHUYyaJIbHBIX 3aJIaHI/II\/'I.

12

[TocTpoeHne pearTucTHUeCKUX N300pakKeHNU CpeJICTBAMU KOMIILIOTEPHOM
rpaduku ¢ nomoribio OpenGL. M3meHeHne pacnoaokeHus KaMepbl U
BUIOB IPOCIMPOBaHus. BrirtoueHne u BeIKITIOUeHUE () (HEKTOB CIICHBI.
BrinonHeHne MHAUBHTya bHBIX 3aJJaHUH.

BCEI'O

80




14

7. KOHTPOJILHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAIIUHA

OO6nacTb BUANMOCTH.

3D npumutusl B OpenGL.

[TpeoOpa3oBanus B IPOCTPAHCTBE.

[TporpaMMupoBaHUE HCTOYHUKOB CBETA.

Co3nanue peaqTuCTUYHOTO H300pakeHHs. Y IpaBiIeHHe KaMepou.

orwdPE

8. OBPA3EL MOAYJBbHOI'O KOHTPOJIA
Kpurepun onieHuBaHus MOy IbHOTO KOHTPOJIs — 30 Gaos.

'OV BIIO «JIOHELIKMIT HAITMOHAJIbHBIM YHUBEPCUTET»
dakynbTeT MaTeMaTUKU U MH()OPMAIIMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosku.:  09.03.04 IIporpaMMHas uHx eHepus

Ilpoghuns: [IporpammHas UHXXEHEpUS

Ilpocpamma noocomosku: oaxanagepuam

Cemecmp 7

Yuebnas oucyunnuna IIpoepammuposanue epaguxu 6 OpenGL

MOAYJbHASA KOHTPOJIbBHASI PABOTA

Bapuanr 1.

Pasmeps! obnactu Bugumoctu cienyronme: 60x50x30.

Coznath GyHKIHIO TPUO, UCTIONIB3YS MPOCTPAHCTBEHHBIE TPUMUTHUBHI (10 GaoB).

Ha nosepxHoctu BepxHel rpanu nuiauHapa (quamerpom S50, TOMMHON 5) 3€J€HOro 1[BETa 10
HEpUMETPY Pa3MECTUTh paBHOMEPHO 6 rpuboB pasHoro paszmepa (10 6amioB). Bkimtounuts B cueny 4
MCTOYHUKA CBETa (KpacHOr0, CUHEro, OEJI0ro U YepHOro 1IBETAa), PACIOJIOKUB UX 110 IEPUMETPY
BepxHel rpanu nuuHApa Ha Beicote 10 (10 6amnos).

Bapuanr 2.

Pa3mepsl o6nactu BuanMoctu crneaytomue: 60x50x30.

Coznath QyHKIMIO TPUO, UCTIOIB3Ys MPOCTPAHCTBEHHBIE TPUMUTHUBHI (10 6aisios).

Ha noBepxnoctu BepxHeii rpanu (40x30) napamnenenumnena (40x30x5) 3eneHoro 1pera no
JIMaroHalld pa3MeCTUTh paBHOMEpHO 6 TpuboB pasHoro pazmepa (10 6amios). BkiatouuTs B clieny 4
UCTOYHHKA CBETa (KPacHOTO, CHHET0, 0€JI0T0 U YepHOI'o I[BETA), PACIOIOKUB UX MO yrilaMm
MOBEPXHOCTU BepXHEH rpanu napaienenuneaa Ha Beicote 10 (10 6amioB).

VYTBepxkaeHO Ha 3acefqaHuu Kadenpsl TEOPUU YMPYTOCTH M BBIYUCIUTEIILHOW MaTEeMaTUKU
nMenu akagemuka A.C. Kocmonamuanckoro, mpotokoin Ne OT« » 20 T.

3aBenyroumii kadeapoit
DK3aMeHaTop

9. TEOPETHYECKHME BOITPOCHI K 3AYETY

1. Kommnsiorepnas rpaduka. Co3nanue nporpaMMHOTO pUIIoKeHus. PactpoBasi, BeKTopHas U
¢paxtanbHas rpaduka B OpenGL. Tpexmepnas rpadpuxka B OpenGL. MHTepakTuBHas
rpaguka B OpenGL.

2. CymectBytomniue rpapudeckne ondmorekn B OpenGL.
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3. ®pakranbHas rpapuka. Ilonstue ¢pakrana. ['eomerpuueckue, anaredpanyecKkue U

croxactuueckue gppaktansl. [Ipumeps! GhpakTaabHBIX H300paKEHUH.

Tpexmepnas rpaduka B OpenGL. Dtansl mpocTpaHCTBEHHOTO MOICIHPOBAHNUS 00BEKTA.

5. VYcrpoiictBa BeIBOga M300pakeHuid. Ilponecc dopmupoBanus uzobpaxkenuii B OpenGL.
O6nbext u Habmoxaarens. Kamepa B OpenGL.

6. I'padmueckuii crangapt OpenGL. O6paboTka BepmrH U cOOpka MPUMUTHBOB. OCHOBHBIC
(GyHKIMU pUCOBAaHMS NPUMHUTHBOB, YCTAaHOBKA I[BETA, pa3Mepa, MITPUXOBKU. YCTpaHEHUE
CTYIEHYaTOCTH.

7. TlpeoOpa3oBaHusi Ha IJIOCKOCTH: CJIIBUT, BpAaIllleHUE, OTPAXCHHE, MacIITaOUpOBaHUE.
Matpuiiel npeodpazoBanuii. OmHopoaHbIe KoopauHaTel B OpenGL.

8. IIpeoOpa3oBaHusi B IPOCTPAHCTBE: CIIBUT, BpallleHHE, MacIITAOUpOBaHHUE, CKOC. MaTpHIIbI
npeoOpazoBanmii B OpenGL.

9. Cynepnosunus npeodpazoBanuii. [IoBOpOT BOKpYT MPOU3BOIBHON (PUKCHPOBAHHON TOYKH,
OCb II0OBOPOTA COBHAAET € 0ChI0 £ (OCBIO X, OCBIO Y).

10. [ToBopoT Ky6a BOKpYT MPOU3BOJIbHON ocu. PUKCHpPOBaHHAS TOUKA MOBOPOTA — IIEHTp KyOa.

11. Mopnens mporiecca BEIBOIa TpeXMepHOU rpadudeckoii nHpopmanuu B OpenGL.

12. Matpuus! npeobpazoBanuii B OpenGL. Matpulibl BUIOBBIX peoOpa3oBaHUil.

13. @peiimbr B OpenGL. @peiitm kamepsl 1 MUPOBOH (hpeiim.

14. Pa3memienue kamepsl U 3aanue ee opueHtanuu B OpenGL.

15. [lpoennpoBanue IHEHTpalbHOE © mapauiensHoe. Buasl npoeknmii B OpenGL.
[TepcniekTuga.

16. [MapamnensHoe npoenupoBanue. OproronanpHas nmpoekius B OpenGL.

17. llepcnektuBHbIe TpeodpazoBanusd. Oynkuuu OpenGL.

18. MeTtonbl MOIETUPOBAHUS TPEXMEPHBIX 00BEKTOB. MoiennpoBaHue Kyoa.

19. Anroput™m z-6ydepa s yaaneHus: HeBUANMBIX oBepxHocTel. Tect rmyounsl B OpenGL.

20. IToctpoenne monenu ocBemenuss B OpenGL. BzammopeiicTBue cBera W marepuana
MOBEPXHOCTU: 3epKaJbHOE OTpakeHue, 1udPpy3Hoe oTpakeHue, npeaoMiIeHHeE.

21. Bujibl HICTOYHHUKOB CBETa, peaIM3yeMbIX B KOMIBIOTEpHOU Tpaduke cpencrBamu OpenGL.
L{BeT n3nyyeHus u pyHKIUHU UHTCHCUBHOCTH U3Ty4eHUs. MOIeIMpoBaHUE MPOKEKTOPA.

22. Onucanne ucToyHuKoB cBeta B OpenGL (TOYeuHBIE MCTOYHMKH, yIAIEHHBIE WCTOYHHUKH,
HPOXKEKTOPHI).

23. Mopenu ocBemenust B OpenGL.

24. Peanu3zanus cBOMCTB MaTepuasioB o0bekTa B OpenGL.

25. Dranbl TOCTPOCHUS PEATHCTUIECKAX OOBEKTOB CIIeHBI. AHUMANHA. TeKCTypHI.

&

10. OBPA3EII TECTOBOI'O 3AIAHUSA
BAPUAHT 1
1. Kakue ocHOBHBIE 00J1aCTH NPUMEHEHUSI KOMIIBIOTEPHOI rpauku?
a) MoJIb30BaTeNbCKUN UHTEpdeElic
b) otobpaxenue nHpOpMAIIKH, TPOSKTHPOBAHIE, MOJICITMPOBAHHUE, TTOJIH30BATEILCKHIN HHTEpdEiic
C) TOJIBKO OTOOpakeHue HHPOpMaIu
d) mocTpoeHne TpeXMepHO rpad KK
2. M300paxenns B BEKTOPHOM rpaduke cTPOSITCS € IOMOIUBIO:
a) MaTeMaTH4eCcKuX HopMyI
b) 00bekTOB THTIA TUHMI
C) OT/AENBHBIX TOYEK — MUKCeNel
d) MaTeMaTHYECKHX OMHMCAaHUN OOBEKTOB M KOMOMHAIMI KOMITBIOTEPHBIX KOMaH,|
3. B xkoMnb10TEpHOM rpadguKe co3aHNe H300PaKEHUs OCYILIECTBJISIETCS ¢ IOMOUILIO:
a) pUCOBaHMSI HA IJIIOCKOCTH
b) prcoBanusi B ipocTpaHCTBE
C) MOZIENI CUHTE3UPOBAHHONW KaMephl



16

d) MmeTona TpaccupoBKH Jydei
4. B 0THOPOHBIX KOOPIMHATAX TOYKE B NPOCTPaHCTBe P (X, Y, Z) CTABUTCS B COOTBETCTBHE

BEKTOP:
X_ X Dy Px
apr=| | we=[?| op=|"| @p=|”
z z P, P,
1| 0 0 1
10 0 0
0 cosgp -sing O
5. Matpuuna R = . ONHUCHIBAET B MPOCTPAHCTBE MpPeodpa3oBaHue:
0 sing cos @
0 0 0 1

a) MOBOPOTa BOKPYT OCH Y

b) moBopoTa BOKpYT ocu X

C) ciBHra

d) moBopoTa BOKpyr ocu Z

6. B cucreme KOMNbLIOTEPHOI rpaduKU 30HA BUAUMOCTH NMpPeACTaBIsAET CO00ii:

a) YCEUYCHHBII KOHYC

b) 6eckoHeUHYO TUPAMHY BUIUMOCTH

C) YCEYCHHYIO MUPAMHUTy BUIUMOCTH

d) TpyOy mpsIMOYTOJIBHOTO CEUCHHUS

7. BUIUMBIMH CYHTAIOTCS TOJIBKO T€ TPAHU

a) HOpMaJTi, KOTOPBIX MEPIECHANKYIISIPHBI JIMHUU B3TJIS/1a

b) HopmaH, KOTOPBIX HAITPABJIEHBI B IIEHTP SKpaHa

C) HOpMaJTi, KOTOPBIX HAIIPaBJICHBI B HAYaJI0 MUPOBOW CHCTEMBI KOOPIMHAT

d) HopmasTH, KOTOPBIX HAMPABJICHBI B CTOPOHY HAOJIFO1ATEIIsI

8. O0beKT MOKHO YBH/I€Th, €CJIU OH

a) HAXOJ/IUTCS B 30HE BUIUMOCTH

b) morsoraeT Bech maaromIHii CBET

C) OTpaXkaeT UK MPOMYCKAET CBET

d) HaxoauTCS B Ha4YajIe KOOPIMHAT

9. ®oHoOBOE OCBelIeHHE 00ecTIeYnBaeT

a) paBHOMEPHOE OCBEIICHHE TI0 BCEMY IPOCTPAHCTBY CIICHBI

b) paBHOMEpHOE OCBEIICHHE 3a/IHETO TUIAHA CIICHBI

C) cCaMOCBEYEHHE OOBHEKTOB CIIEHBI

d) ocBereHne 00bEKTOB BOIN3U Hayana KOOPAUHAT

10. o151 BbIuMCIeHUs] (PYHKIUM LBETA MPOM3BOJIBLHON TOYKH MNOBEPXHOCTH 00beKTAa B MO/IeJIH
®oHra HCNOJb3YIOTCS CileyI0LHe BEKTOPbI:

a) HOpMaJIi, HarpaBJICHHs Ha HaOJro1aTessl, IPEeTOMIICHHS

b) Hopmanu, HanpaBiIeHus Ha HAOJFOIaTeN s, HAMTPABJICHHUS HAa UCTOYHUK CBETA, HAMTPABJICHHUS
U/ICTHBHOTO OTPaKECHUS JIyda

C) HOpMaJTi, HallpaBJICHUs HA UCTOYHUK CBETA, HAMIPABJICHUS UJEAIEHOTO OTPAKEHUS Tyda
d) HanpaBieHus Ha HAOJFOIATEIs, HATPABJICHUS HA HCTOYHUK CBETA, HATPABIICHUS HICATbHOTO
OTpaKCHUS TTy4a, IPEIIOMIICHUS

11. KPUTEPUU OLIEHUBAHUA

B Tedenne cemectpa cTyneHT MoxeT 3apaboTtaTh Oayuibl (B OOIIEH CI0KHOCTH MaKCUMyM
100 GanoB) 3a caeAyIONIUE BUABI N€ATEIHHOCTH:
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3agaHus i 1abopatopHbIx 3aHsaTuil (70 6aymioB) u MoaysIbHAs KOHTpoibHas padora (30 6amioB).
CnaBas 3aué€t (myTéM coOecelmoBaHMs IO BOIMPOCAM MM TECTUPOBAHMS) CTYJIEHT MOXET
YIAYYIIATH CBOU 3a4€THBIC OAJIIBI.

IlIxana coomeemcmeus 6a17108 HAUUOHAILHOU WIKATIE

Onenka Onenka no OuneHka 1o rocy1apcTBeHHOM HIKaJjIe Onenka no
no mxkaJje | 100-6amibHOM (3x3amen, 1uddepeHuMpPOBaAHHBIN 3a4eT) rocy1apCcTBEHHOM
ECTS mIKaJe mKaJe (3auer)
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YyIOBJIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIILHO) HE 3aUTCHO

C BO3MOKHOCTBIO IIOBTOPHOI! cllauu
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOM Cclla4y¥l NPU YCIOBUU
00s13aTeIpHOT0 HAOOpa JOMOTHUTEIBHBIX OAJIJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLHECCA

JlexuroHHBIE 3aHATHS MPOBOAATCS B ayAUTOPUU, OCHAIEHHONW MYJIBTUMEAUNHON TEXHUKOU,
KOMITBIOTEPAMH U TOCKOM.

JlabGoparopHble 3aHATUS TPOBOASTCS B KOMIBIOTEPHOM  Kjacce, 00O0pPYyIZOBaHHOM
KOMITBIOTEPAMH C JIMIEH3MOHHBIM IMPOTPaMMHBIM OOecredeHueM, JOCTyrnoM K cetu HHTepHer,
CTOJIaMHU, JJOCKOM.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koa-Bo Hanu4yue
Ne IK3eMILIAPOB | JICKTPOHHOM
HaunmeHnoBanue
n/n B Ou0JIMoTeKe BEpPCHHU B
JouHY IBC
Ocnoenas numepamypa
1. Komnrelorepnas rpaduka: yuebHoe nocodue / cocr. JJEKTPOHHOE
O.I1. A6pamoa, E.C. I'nymankos, M.H. ITauesa. — - yuebHoe
Honenxk: JonHY, 2020. — C. W3/1aHNE
2. Abpamoga, O. I1. KomnbrorepHnas rpaguka. OpenGL:
VY4e0. nocodue / O. I1. A6pamosa, P. H. Heckopozes; 10 -
Honen. nau. yu-1. - Jloneux: louHY, 2004. - 80 c.
3. A6pamoga, O. I1. IIporpaMmmupoBanre KOMIBIOTEPHON
rpaduku. OpenGL: yue6. mocodue / O. I1. Abpamosa, P. 5 i
H. Heckopones; onen. Hau. yH-T. - Jloneuk: JJouHY,
2006. - 117 c.
4. A6pamoga, O. I1. IIporpaMmmupoBanre KOMIBIOTEPHON
rpaduku. OpenGL: yue6. mocobue / O. I1. AGpamosa, A. JJIEKTPOHHOE
U. Anydpuesa, P. H. Heckopones; Jloneuxuii Hau. yH-T, 7 yueOHoe
(ax. MaTeMaTUKU U HHPOPM. TEXHOIOTUH. - JlOHeLK: U3JJaHNue
JouHYVY, 2012. - 119 c.
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Huxynun E. A. KoMnbroTepHast reOMETpuUs U aITOPUTMBI
MammHHOU Tpaduku: [ Yueb. mocodue] / E. A. Hukynus. - 32
CI16.: BXB-ITerepoypr, 2003. - 550 c.

[TaBnoBckas, T. A. C/C++. [IporpammupoBaHue Ha S3bIKE
BBICOKOT'O YPOBHSI: yuel. JUIsl CTY/IEHTOB BY30B,
oOyuyaromuxcs o Hanpasienuto "MudopmaTika u 22
BbruncyuT. TexHuka' / T. A. [TaBioBckas. - MockBa [u
ap.]: Iurep, 2009. - 460 c.

[TaBmoBckas, T. A. C/C++. [IporpaMMupoBaHue Ha SI3bIKE
BBICOKOT'O YPOBHSI: yuel. JUIsl CTY/ICHTOB BY30B,
obOyuvarontuxcs o HanpasieHuto "MHdpopmaTuka u 31
BbrunciutT. Texauka" / T. A. I1aBioBckas. - MockBa [u
np.]: Iurep, 2010. - 460 c.

Xui, @. OpenGL: TIporpammupoBanie KOMIbIOTEPHON
rpaduku / ®. Xumr; [lep. A. llkagosa. - 2-e uza. - CII6.: 1
ITutep; M. u np., 2002. - 1082 c.

ﬂonwmumeﬂbmm Jaumepamypa

OpenGL: Odur. cripas. / [Tox pen. Jeiia Llpaiinepa. -
M. u gp.: DiaSoft, 2002. - 512 c.

10.

OpenGL: O¢u. pyk. mporpammucta / Meticon By,
xexu Heiinep, Tom JleBuc, JleiB [lpaitnep. - M. u ap.: 1
DiaSoft, 2002. - 584 c.

11.

Kpacuos, M. B. OpenGL. I'pauka B mpoexTax Delphi:
[TpakT. pykoBozactso / M. B. Kpachos. - CII6. : BXB- 2
[TerepOypr, 2004. - 345 c. + 1 ru0. MarHuT. IUCK.

12.

Pomxepc, /1. @. Marematrdeckue OCHOBBI MAIlIMHHON
rpaduku: [Yueb. mocodue] / 1. Pomxkepc, k. Axamc;
ITon pen. FO. M. basikoBckoro u ap.; Ilep. co 2-ro aHri.
u3a. [1. A. Monaxosa u ap. - M.: Mup, 2001. - 604 c.

13.

Pomxepc 1. AnropuTMruecKre OCHOBBI MAllIMHHOMN
rpaduku / J1. Pomxkepc; niep. ¢ anri. C. A. Buueca u np.;
noa pex. 0. M. basikosckoro, B. A. ['anaktnoHosa. -
Mocka: Mup, 1989. - 503 c.

14.

Tuxomupos, 0. IIporpammupoBanue TpexmMepHOU
rpaduxu / FOpuii Tuxomupos. - CI16. u ap.: BXB-C.- 1
[TerepOypr, 1999. - 256 c. + 1 I'u6. MarHur. TUCK.

15.

I'mymakos, C. B. Komnbstotepnas rpaguka: Yueb. kypc /
C. B. I'nmymaxkos, I'. A. Kua6e. - XapbkoB: ®onno; M.: 3
ACT, 2001. - 500 c.

16.

VYnpasistomuye cucteMbl 1 MaluHel. - Kues: MHCTUTYT
kuOepHetuku uM. B.M. I'nymxosa HannonansHoi 434
akajeMuu HayK Ykpaussl, 1995-2011.

arodE

14, UHO®OPMAIMUOHHBIE PECYPCbI

TexcThl IeKIuii 0 Kypey B JIEKTPOHHOM BHJIE
YueOHble mocoowus o kypey [1, 4]
Meronnueckue ykazaHus
https://www.opengl.org/
http://www.opengl.org.ru/lesson/index.html
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15. INIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kxopnioparuBnas nurensust JOHHY Ne 46484614);

2. Microsoft Office (kopniopatuBnas nunieH3us JJOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (nmuensust mporpammsl DreamSpark mis BbicmMX y4eOHBIX
3aBeaeHui), crerpdukarys OpenGL 3.3.

Pabouass mporpamma paccMOTpeHa M IIepeyTBep)KIeHa Ha 3aceJaHuH Kadeapsl TEOpHU
YIPYrOCTH M BBIYMCINUTENBHON MaremaTHku uMeHH akajgemuka A.C. KocmomammaHckoro c

u3MeHeHusMu (0e3 n3menenunit) Ha 20 roJ.
IIporokon Ne or“ 7 20 r.
3aBeyromuii. kadeapoi B.A. Cropoxen

Pabouass mporpamma paccMoTpeHa M TEpPEYTBEpXKICHA Ha 3aceJaHuu Kadeapbl TEOpUHU
YIIPYrOCTH W BBIUYUCIUTEILHOW MaTeMaTuku wuMeHH akaaemuka A.C. KocmomamuaHcKoro c

n3MeHeHusMu (0e3 n3menenunit) Ha 20 roJ.
[Ipotokon Ne or“ 7 20 T
3aBenyromnuii. kageapoit B.U. Cropoxes

PaGouass mporpamma paccMOTpeHa W TEpEyTBEp)KICHA Ha 3aceliaHuM Kadeapbl TEOpHUU
VIIPYTOCTH W BBIYUCIUTEIBHOH MareMaTuku wMmeHH akajgemuka A.C. KocMomammaHCKOTO C
n3MeHeHussMHu (0e3 n3meHeHui) Ha 20 TO/I.

13 2

[Tporoxoin Ne oT 20 1.

3aBenyromuii. kadenpoi B.1. Cropoxes




