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YTBEPXKIAIO:
Jlexan (aKygpTeTa MaTeMaTHKH

I[Tporpamma y4e6HOM auctuminHbl «KoMmmbioTepHas rpaduka» coCTapBleHa Ha OCHOBAHUH
Tocy1apcTBEHHOTO 00pa30BaTeNbHOrO CTaHJapTa BBICHIEr0 MPOMECCHOHATBLHOIO 00pa3oBaHMs
(I'OC BIIO) Joneuxoi Hapomuoit Pecny6Gnuku (JIHP) mo nampasnenuio moxarotosku 09.03.04
I[IporpamMMHasi MEXKEHEpHsl, yTBEPXKAEHHOTO mpuKka3oM MunucTepeTBa o6pasopanus u Hayku JIHP
ot 21 strBaps 2016 r. Ne 33;

IMopsinka opraHu3anny y4eOHOro mporecca B 00pa3oBAaTENbHBIX OPraHM3allisIX BBICIIETO
npodeccuonanbHOro obpasopanus Jloxenkoit Haponroit PecryGmuku, yTBEp/KAEHHOTO MPUKA3OM
Munucrepersa o6pazosanus u Hayku JIHP Ne 1171 ot «10» HosGps 2017 r.;

y4ebHOro IUIaHA W OCHOBHOM 06pa3oBaTeNbHON IPOrpaMMBl BBICIIErO MPO(ECCHOHATBLHOTO
o6paszoBanusi HampasineHus: moarotosku 09.03.04 IlporpamMMHas HMHXKEHEpHs, pa3pabOTaHHBIX B
T'OVY BIIO «/loHenxuii HAMOHAIBHBIA YHUBEPCUTET).

Pazpaboruuk:
JOLEHT Kadeapsl TEOPHH YIPYTOCTH U

BBIMUCITHTENILHOM MaTeMaTUKU UMEHU ;
akanemuka A.C. Kocmomamuanckoro 4 O.I1. AGpamoBa

ITporpamma y4eOHO#M TUCHHIUIMHEL YTBEPXKACHA Ha 3acefaHuu Kadeaphbl TEOPUH YIIPYTOCTH
¥ BBIYUCIIUTENBHOM MaTeMaTHky HMeHH akanemuka A.C. KocmozaMuancKkoro

Ipotokon Ne /7 ot «_§ » anpens 2020 r.
3aBenyromuii kaheapoit = ‘@ _ B.. Croposxes

IIporpamma yueOHON AMCHMIUIMHEI OxOOpeHa y4eOHO-METOAMYECKON KOMHCCHEH
(bakynpTeTa MaTeMaTHKH ¥ HHOOPMAIIMOHHBIX TEXHOJIOTHMI
ITpotoxon Ne 8 ot «15» anpens 2020 r.

IIpencenarens yueOHO-METOANYECKOM % /

KOMHCCHH (haKysbTeTa JL.U. Censxona
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

Vuebnas gucuuminHa «KommbrorepHas rpadukay Kk Oa3oBoi
poecCHOHATLHOTO OJI0Ka U COCTOUT M3 OJTHOTO MOIYJISL.
CopneprxaHue JUCHUIUIMHBI OCHOBBIBAETCS Ha 06a3e JUCLUIUIMH:

«Anre0pa 1 reoMeTpus»;

«IIporpammupoBaHuey,

«Mupopmatuka;

e  «OOBEKTHO-OPUEHTUPOBAHHOE POrPAMMHUPOBAHUE.

SBnsieTcst OCHOBOM Ul M3yUYeHMsI CIEIYIOIUX JUCIUIUINH!

e «IIporpammupoBanue rpapuku B OpenGL».

OTHOCHUTCA qaCTu

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka yueonou Oucyuniunsl

Hanpasnenue noarotroBku 09.03.04 IIporpamMHasi UHKEHEPUS
ITpoduns IIporpammHasl HHKEHEpUs
OO6pazoBarenbHasl mporpaMmma bakanaBpuar
Kpanuduxanms AkazeMuyeckuil 6akanaBp
KonnuecTBo copepkaTeabHbIX MOyIel 2
Jucnunnuza 6a30Boi / BapuaTUBHOM YacTH
- bazoBas gacTp nmpoeccuoHaIEHOTO OJI0Ka
00pa30BaTebHOM POrpaMMbl
®opmel kouTposst (MK, sk3amen, 3auer) MOJIYJIbHBIN KOHTPOIIb, IK3aMEH
ouHas popma 3aouyHas popma
Mokasatemnt 00y4deHus oOyueHus
HOpMaT. YCKOp. HOpMaT. YCKOP.
CPOK CPOK CPOK CPOK
KonuyecTBo 3a4€THBIX eAMHUIT (KPEAUTOB) 4 4 4 —
I'ox moaroToBku 4 4 4 —
Cemectp 7 7 — —
KosmuecTBo yacoB 144 144 144 —
- JIEKIIMOHHBIX 32 32 8 —
- IPAKTUYECKUX, CEMHUHAPCKUX — — — -
- 1a00paTOPHBIX 32 32 8 —
- CAaMOCTOSITEJIbHOM paboThI 80 80 128 —
B T.4. UHAMBHUIYAJIbHOE 33/1aHHE — — - -
HenenpHOE KOIUYECTBO YACOB, 9 9 - —
B T.4. ayIUTOPHBIX 4 4 — —
3.  OIMIUMCAHME JUCHUIIJINHBI
Ilenu u 3axa4u
Ilenv — ¢dopmupoBaHHe y CTYACHTOB 3HAHUH 00 OCHOBHBIX MOHATHUSIX U MeETOoAax

KOMITBIOTEPHOM TpaduKH, a TaK k€ PacCMOTPEHHE BOIPOCOB MPHUKIIAIHOTO MPOrPaMMUPOBAHUS C
nomolbio rpapudeckoi 6ndaunoreku OpenGL.

3a0auu — O3HaKOMIIEHHME C TEOPETUYECKMMU OCHOBaMH KOMIBIOTEpHOW rpadukuy;
dbopMHpOBaHKWE Yy CTYACHTOB TOHITHI O COBPEMEHHOW METOOJIOTHH, TEXHOJOTHU W MOICIIIX
KOMITBIOTEPHON TpadUKH; OCBOCHHE TEOPETHUECKUX OCHOB OCHOBHBIX AJITOPUTMOB M METOJIOB
KOMIIbIOTEpHOU Tpaduku U GOpMUPOBAHHE YMEHUH UX peann3aliy MPOrpaMMHBIMU CPEACTBAMH.
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TpeGoBanusi Kk pe3yJbTaTaM OCBOEHHS JAUCHMIUIMHBI: TPOIECC MU3YYCHUS IUCIUTUTHHBI
HarpaBjieH Ha (OpMHUPOBAHUE JIEMEHTOB CIEAyIONuX KoMreTeHnuid B cootBeTcTBuu ¢ ['OC BITO
110 JAHHOMY HaIPaBJICHUIO MMOATOTOBKH (IPOQHITIO):

a) oowexyarvmypusix (OK): ciocoOHOCTh K aOCTPaKTHOMY MBIIIJICHUIO, aHAJIU3y, CUHTE3y
(OK-1); ciocoGHOCTh K camoopranu3anuu camooopaszosanuio (OK-7);

0) oowenpogpeccuonanvnvix  (OIIK): BnageHUEeM  ApXUTEKTYPOM  BJIEKTPOHHBIX
BbIUUCIUTENbHBIX MauH U cucteM (OIIK-2); roToBHOCTBIO MPUMEHSTH OCHOBBI MH(POPMATUKH U
IPOrpaMMHUPOBAHUSA K TMPOEKTUPOBAHUIO, KOHCTPYUPOBAHHMIO W TECTUPOBAHUIO MPOrPAMMHBIX
npoaykros (OITK-3);

8) npogheccuonanvnwvix (I1K):

nPOU3600CHEEHHO-MEXHONOZUYECKAA 0eAMENbHOCHb: TOTOBHOCTBIO IPUMEHATh OCHOBHbBIE
METO/IBI K HHCTPYMEHTHI pa3paboTku mporpamMmmuoro odecneuenus (ITK-1).

HaAYuYHO-UCCe008amenbcKkan 0eameabHoCmy: TOTOBHOCTBIO K HCIIOJIIB30BAHUIO METOAOB U
HHCTPYMEHTAIBHBIX CPEIACTB UCCIIEAOBAaHIS 00beKTOB MpodeccronansHol aestenpaoctu (1TK-13).

B pe3yabrare uzydennsi yueOHOH TMCUUNJIMHBI CTYJAEHT J0JIKEH:
3HaAMmMb:
- KaKk B KOMIIBIOTEPHOH Trpaduke NpeacTaBisOTCd M300paKeHUs, OCHOBHBIE 3TaIlbl
noctpoenus 3D monenei;
- KaK M300pa)keHUs TOTOBSTCA JJIs BbIBO/IA HA SKPaH WM MIPUHTED;
- KaK OCYIIECTBIIICTCS BH3YyaIH3alHs IPEIBAPUTEILHO MOITOTOBICHHBIX H300paKeHUH;
- KaKk MHTEPaKTUBHBIM 00pa3soM OCYILECTBIIAETCS B3auMOJEcTBUE C TIpaduuecKum
n300pakeHHEeM U ero mpeoOpa30BaHuUs HA TUIOCKOCTH U B TIPOCTPAHCTBE;
- OCHOBHBIE METOJIbl IIOCTPOEHUS PEATMCTUYECKUX HU300pakeHUil, OCHOBBI MPOrPaMMHOMN
rpaduueckoit cucrembr OpenGL;
ymembp:
- UCHmoib30BaTh Tpaduueckyro Oubmmoreky OpenGL mnms mporpammupoBaHust 3amad
KOMITbIOTEPHOH rpaduku;
- pabortaTh ¢ 00BEKTaAMU ABYXMEPHOH M TPEXMEPHOH TpaduKw;
- HCHOJIb30BaTh U3yYEHHbIE METOABI JUIsS IOCTPOSHUS PEaTUCTUYECKUX U300paKeHUH;
- OCYILIECTBIISATH MpeoOpa3oBaHie 00BEKTOB N300paKEHHSI TPOTPAMMHBIME CPEJICTBAMU;
enaoemp:
- NpaKTUYECKUMU HaBbIKaMU paboThl ¢ rpaduyeckoit cuctemoin OpenGL;
- HaBBIKaMU pabOThI C y4eOHO-METOANYECKOM JINTepaTypoil.

4.  COJEPXAHUE JUCLUINIAHBLI U ®OPMbI OPTAHU3AIIMY YYEBHOI'O
MPOLIECCA

B pamkax wu3ydeHus IUCHUIUIMHBI NPEAYCMOTPEHBI cieayroume (OopMbl OpraHu3aluu
y4eOHOT0 Mpolecca: JEKIHUH, JJabOpaTOpHbIE 3aHATHS, CAMOCTOSITeNIbHAs paboTa CTyeHTa.

JlexumoHHbIE 3aHATHUS MPEIOJIaratoT OBJIAJCHHE TEOPETUYECKUMU OCHOBAMU JAUCIMILIINHBL,
nabopaTopHbIe — I OBJIQJICHUS METO/IaMU pEIlIeHUs] IPUMEPOB U 3a/a4.

CamocTrosTenbHass padboTa CTYAEHTOB MPEAyCMaTpPUBAET BBINOJHEHHE WHIUBUIYaTbHBIX
3aJJaHHii, TIOJrOTOBKY K JIAOOPAaTOPHBIM 3aHATHSIM, U3y4yeHHE y4eOHO-METOIUYECKOM JUTepaTypsl,
COCTaBJIEHHE KOHCIIEKTOB, IOJIFOTOBKY NMPE3€HTAUI U TOKJIA10B.

Texkymmii KOHTPOJIb OCYILECTBIISIETCSI IYTEM HAlMCAaHUS CaMOCTOSITENbHBIX paboT,
MOJ1yJIbHON KOHTPOJIbHOM pabOTHI [0 MPOBEPKE 3HAHHUM TEOPETUUECKHUX MOJI0KEHUH (ONpeieIeHHH,
TEOPEM U MX JOKa3aTENIbCTB).

B ydeOHOM mporecce NpUMEHSIOTCS aKTHUBHBIE W WHTEPAKTHUBHBIE (DOPMBI MPOBEIEHUS
3aHATUI, BHEAayIUTOpHas CaMOCTOsITeNbHas paboTra, OaUIbHO-PEUTHMHIOBas CHCTEMa OLIEHKU
yCIIeBa€MOCTH, INYHOCTHO-OPUEHTUPOBAHHOE 00yueHue, TpobIeMHOe 00yUeHHE.
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Marepuan H3J1araeTcs c HCMOJIb30BAHUEM 00BSCHUTEIIBHO-UILTIOCTPATUBHBIX,
SBPUCTUYECKUX W HCCIENOBATEIbCKUX METOAOB mIpenojaBaHus. Ilpu mpoBeneHMM JEeKUUN IS
00CYyX/JIeHUS MaTepuajia MCHOJB3YIOTCS MYJbTUMEIUMHBIC TMpE3eHTAllud, U pa3fgaTOyHbIe

MaTCpHraJIbl.

IHopsiakoBbIi HOMEP U TeMa

KpaTlcoe CodepKaHME€ TEMbI

Cooeporcamenvuotii modyas 1. ITanbl co3qaHUS
H300pakeHuil cpeacTBaMu KOMIIbIOTEPHOI rpaguku.
IIpeoGpa3zoBaHus HA NJIOCKOCTH M B IPOCTPAHCTBE.

Tema 1. BBenenue B
KOMIIBIOTEPHYIO rpauKy.

OcHoBHbIE 00s1acTu IpUMeHeHus. PacTpoBasi, BEeKTOpHAs U
¢bpakranpHas rpaduka. TpexmepHas rpapuka.
WurtepaktuBHas rpaduka.

Tema 2. ®opmupoBaHue
HN300pakKeHH.

O0BexT ¥ HaOmronarens. u3ndecke CUCTEMBI CO30aHUs
M300pakeHMS: TJIa3 YyeJoBeKa, kamepa o0ckypa. Mozeinb
CHUHTE3WPOBAHHON KaMephbl B KOMITBIOTEPHOM rpaduke.

Tema 3. Ortamnsl co3maHusg
N300paxeHusl.

MonenupoBaHnue, reoMmerpuueckas o0padoTka,
npeoOpa3oBaHuE B pacTp, 0TOOpaKeHHeE.

Tema 4. Tlpeobpa3zoBanus Ha
IUIOCKOCTH M B IIPOCTPAHCTBE.
3D mozenupoBaHue.

AOCTpaKTHBIE IPOCTPAHCTBA B KOMITBIOTEPHOH rpaduke.
[Tonsitue dperima. Addunubie mpeodpa3oBaHUsI.
Opnnopoaubie KoopauHatel. Cynepno3uiiys npeoOpa3oBaHHiA.

Cooepicamenvnutii modyns 2. IllocTpoenue
peaTuCTHYeCKNX M300paKeHMI.

Tema 5. ITpoenupoBaHue.

Buner npoekuuii. IlepcniektrBa. OpTOroHanpHas NpoeKLuUs.
Matpuisl npoenupoBaHusl.

Tema 6. MonenupoBaHue
TPEXMEPHBIX OOBEKTOB.

OCHOBHBIE KJIaCChI IPECTABICHUI CIUIOMIHBIX OOBEKTOB.
MonenupoBanue Kyoa.

Tema 7 llocTpoeHue Mojienn
OCBEIIICHHS.

B3aHMOﬂeﬁCTBH€ CBCTa UM MaTcpHaja. Hctounuku cBeTa u
LBCT U3JIYYCHH.

Tema 8. MeTonnl
3aKkpammBaHus. [{Ber.

3akpacka o metony I'ypo. 3akpacka o metony @oHra.
I{BeToBBIE MO/IENIM B KOMIIBIOTEPHOI rpaduke.




TemaTn4yeckui miaan

Coaep:kareabHblii MOLYJIb 1

KoauuecTBO 4acoB

3aounas popma o0yueHus

Ha 0a3e cpeHero Ha 0a3e BBICIIETO
Ounas ¢popma o0yueHust Ha 0a3e 001Iero cpeaHero
npo¢ecCuOHAIBHOTO npo¢ecCHOHAIBHOTO
oOpa3zoBaHus
o0pa3zoBaHusi o0pa3zoBaHus
Ha3zBanusa B T.4. B T.4. B T.4. B T.4.
coJiepKaTeJIbHbIX - - - -
paar d ol s |8 o ol|s | & ol o8 | 8 ol 8 |8
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Tema 1. BBeneHnue B
4 13 0 2 18 1 1 | 16
KOMITHIOTEPHYIO TpaduKy.
Tema 2. ®opmupoBaHue
DMHP 16 | 3 4| 8 18 | 1 1 |16
1300paskeHHH.
Tema 3. Dtambl co3gaHus
A 18 | 2 4110 18 | 1 1|16
M300paKeHUsI.
Tema 4. TlpeobpazoBaHus
Ha TUIOCKOCTH U B
24 | 3 8 | 10 18 1 1 | 16
npoctpaHctse. 3D
MOJIETTUPOBaHUE.
Hmozo no
cooeprrcamenbHoOMy 62 | 11 16 | 30 72 4 4 | 64
Mmooy 1




Conep:kareJibHbII MOIYJIb 2

KoauuecTBO 4acoB

3aounas popma o0OyueHust
Ha 0a3e cpejHero Ha 0a3e BLICHIETO
Ounas popma 00yueHus Ha 0a3e o001Iero cpeaHero
npogeccHOHATBHOTO npogeccHOHATBHOTO
o0pa3oBaHus
o0pa3oBaHus 00pa3oBaHus
Ha3zBanus B T.4U B T.4. B T.4. B T.4.
coJepKaTeabLHBIX - - . -
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Tema 5. IlpoenupoBanue.
POCIIIp 1 | 6 4 |10 18 | 1 1 | 16
Tema 6. MonenuposaHue
JETHp 11 | 4 4 |15 18 | 1 1 | 16
TPEXMEPHBIX OOHEKTOB.
Tema 7. TlocTpoenne
p 11 | 9 4 |10 18 | 1 1 | 16
MOJIEIN OCBEIIEHUS.
Tema 8. Metonsl
a 11 | 2 4 |15 18 | 1 1 | 16
3akpamuBaHus. [[Ber.
Hmozo no
cooeprcamenbHomy 82 |21 16 | 50 72 | 4 4 | 64
MoOyJio 2
Bcezo uacoe no modynwo
144 | 32 32| 80 144 | 8 8 |128




5.  METOJUYECKHUE PEKOMEHJIAIIAU JIJI51 TPOBEJTEHUS
JIEKIIMOHHBIX U JIABOPATOPHBIX 3AHATHUU

IIpu u3ydeHnn JEKIMOHHOIO MaTepuana U BbIIOJHEHUS JJAOOPATOPHBIX 3aaHUMN CTYIEHTHI
MOTYT TOJIb30BaThCs DJICKTPOHHBIM KOHCIIEKTOM JICKIMH, y4eOHbIMH mocoOusmu [1,4] wu

PEKOMEHIOBAHHOM JINTEPATYPOH.

TeMBI JIeKIIMOHHBIX 3aHATHNA

No Konuuecmeo
Hazeanue memui
n/n 4acoe

1 |BBenenue B koMnbloTepHYIO rpaduky. I'padudeckre cucTeMbl 1 MOAETH.
KaTeropun xomnbrotepHoii rpaduku. PactpoBas, BekTopHas, ppaxranpHasi, 3
3D rpaduku. MaTepaktuBHas rpaduka.

2 |DopmupoBanue nzobdpaxenuil. OObeKT U HabIrOAaTENH. MOETH II1a3a
YeJI0BEKa, MOJIeTIb KaMepbl 00CKypa, MO/IEIb CHHTE3UPOBAHHON KaMephl B 3
KOMITLIOTEPHOU Tpaduke.

3 |Jrtamsl co3ganus u3o0paxkeHus. YeTblpe OCHOBHBIE 334a4u:
MOJICITMPOBaHKE, TeOMETpHUECcKas 00paboTka, mpeodpa3zoBaHue B pacTp, 2
0TOOpaKCHHE.

4 |AGcTpakTHBIE TPOCTPAHCTBA B KOMIIbIOTEpHOM rpaduke. [IpeodpazoBanus
Ha MJIOCKOCTU U B IpocTpaHcTBe. Cynepno3uius npeodpazoBaHuil.

5 [3D o6mwexthl. [IpoenmpoBanue. Kinaccuueckne BUIBI TPOSKITHHA.
OproroHajabHOE MPOESKTUBHOE NIpeoOpa3oBanue. [locTpoeHre MaTpuUIlbI 3
OpPTOrOHAILHOTO MTPOSKTHUBHOI'O MPEOOPa30BaAHHMS.

6 [KocoyrompHas npoeknus. IlepcrieKTHBHOE TIPOSKTHBHOE IPE0Opa3oBaHueE.

[TocTpoeHre MaTpUILIbl IEPCIEKTUBHOTO MPOSKTUBHOTO MPEOOPA30BAHHUSL. 3

7 |[Ceomerpuueckoe MOJIEIUPOBAHUE CILIOMIHBIX Tell. MoaenupoBaHue 5
TPEXMEPHBIX OOBEKTOB.

8 [MognenupoBanue kyda. Paznuynbie BUIABI TPOSKIMA. AHUMAITHS. 2

9 [[Toctpoenue peanucTudeckux uodbpaxenuil. [loctpoenne Mmoaenu 3
ocsenieHus1. Monens otpaxkenns @onra. yHKIHS 3aKpacKu.

10 |OmpeneneHue BEKTOPOB HOPMAIK U oTpakeHus. [locTpoeHne Mmoaenu 3
npesoMieHus ceera. OnpeaeneHne BeKTopa MPeIoMIICHHUS.

11 [Merobl 3aKpaniMBaHus MHOTOYTOJIBHUKOB. [l10CKO€E 3aKpaiiiBaHue, 3
3aKkpammBaHue no metoay I'ypo, 3akpammBanue no meroay doHra.

12 |[IBet. MeToms! onrcanus 1iBeTa. [[BeTOBBIE MOICIH. 2
BCEI'O 32

Ha naGopaTopHbIX 3aHATHIX pacCMAaTPUBAIOTCS BOIPOCHI MPOrpaMMHUPOBaHUS IpaduyecKux
NPUIIOKEHUH ¢ UCTONb30BaHUeM Irpaduueckoro ctannapra OpenGL: moctpoenune nzodpakeHui U
B3aMMOJICMCTBHE C HHUMH, MaTpulpl MpeoOpa3oBaHHM, OPTOrOHAJbHBIE U IPOEKTUBHbBIE
npeoOpa3oBaHusi, aHUMAIMs, OMNHMCAHUE MCTOYHHKOB CBETa, CIEHU(PHUKAIMSI MaTepuanoB |
TekcTypbl. CTyIEeHThl MNPOrpaMMHUPYIOT OOBEKTHl CIEH pPEATUCTHUECKUX H300paKeHuil ¢
IPUMEHEHHEM AITOPUTMOB F'€OMETPHUUECKUX MPEoOpa3oBaHM, OTCEUCHNUs, YIAIEHUS U PACTPOBBIX
npeoOpa3zoBanmii. J[ByxmepHas Tpaduka paccMaTpuBaeTCs KaK YaCTHBIM Clydaidl TpeXMepHOU
rpauKy.

Kaxnomy crynenty Heooxomumo BeIMoaHUTE 10 00s3arenbHbIX 3amanuii. Kaxmoe 3amanne
oopmisieTcs OTHENbHBIM IPOEKTOM M CHAaeTCs IMpernojaBaTelio, BeaylleMy JabopaTopHbIe
3aHATHA, TIyTeM coOecenoBaHusl BO BpeMs 3aHsTuil. [lepeuenp 3amaHuil copepxarcs B y4eOHBIX
nocobusix [1, 4]..



Tembl J1a0OPATOPHBIX 3aHATHI

Ne
n/n

Hazearnue memui

Konuuecmeo
uacoe

DopmupoBanue n3odpaxkenuil. I'padmueckuii crannapt OpenGL. I'paduka
Ha riockocTu. 2D npumurtusel. Coznanue 2D uzoOpaxenuii. BeimonHenue
WH/IMBUYaJIbHBIX 331aHUH.

4

['padmueckuii crangapt OpenGL. Drambl coznanus 2D u3obpakeHuit.
MeTobl TOCTpOeHUS PpaKTaIbHBIX 00BEKTOB. BHITIOHEHUE U c1aya
WHIMBUTYaJIbHBIX 3a/IaHUH.

[IpeoOpa3oBaHus Ha TUIOCKOCTH U B IpOCTpaHcTBe. 3D MpUMHUTHBEI
OpenGL. MoaenupoBanue TpeXMEepHBIX 00beKTOB. Craya
WH/IMBUIYaJIbHBIX 33/1aHUH. BbInmonHenne u caaya nHANBHUYaTbHbBIX
3aJaHul.

JTtanbl co3aaHus clokHbIX 3D Mozenel, coCToAIuUX U3 HECKOJIbKUX
COCTaBHBIX TPEXMEPHBIX OO0BEKTOB, UCIIOJIb3YsI TPEXMEPHBIC IPUMUTUBBI U
peoOpa3oBaHus B IPOCTPAHCTBE (MacITabUpoOBaHKE, TOBOPOT U
nepenoc). Craua MHAMBUAYaIbHBIX 3a/IaHHM.

[IpoeunpoBanue. MoaenupoBanue kyoa. M3ydenue npoenupoBaHus Ha
npuMmepe Mojenu Kyoa. Cnaya MHIUBUAYATbHBIX 3a/1aHUH.

MOI[GJ'II/IpOBaHI/IC TPEXMCPHBIX 06’beKTOB, COCTaBHBIC CIICHBI, aHUMaIllu:.

[locTtpoenne Mmozaenn ocsenieHus. [locTpoeHne peanucTu4ecKux
n300pakeHni. BKiltoueHne HeCKOJIbKO pa3IMuHbIX HCTOYHUKOB
ocseleHus. Craua MHAMBUAYAJIbHBIX 3a/IaHUM.

MeTtobl 3akpamnBanus. [[BeT. Co3nanue cieHsbl, COCTOSILEN U3
HECKOJIBKUX COCTaBHBIX TPEXMEPHBIX OOBEKTOB, UCIIONIb3YS TPEXMEPHBIE
[IPUMUTHBBI U IIpeoOpa30oBaHusl B IPOCTPAHCTBE (IIOBOPOT, IEPEHOC U
MaciuTabupoBanue). HaTsHyTh TeKcTypbl Ha 00beKThl. BKitounTh
HECKOJIBKO Pa3IMYHbIX UICTOYHHUKOB OcBenleHus. Cnaya 3agaHui.

BCEI'O

32

6. METOAMYECKHUE PEKOMEHJALIUU ITIO OPTAHU3ALIUN

CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

HpI/I HU3YUCHUHU MATCpHUdlla KypcCa CaMOCTOATCIBHO U TMOATOTOBKH

y4ueOHBIME TTocoOusiMHU [1, 4] 1 peKOMEHIOBAaHHOM JTUTEPATypPOH.

Opranun3anus caMoCTOSATeIbHON Pad0oThI CTYICHTOB

K BBIIIOJHEHUIO
Ta00paTOPHBIX 3aJaHUM CTYACHTHI MOTYT TOJB30BAaThCS DJIEKTPOHHBIM KOHCIIEKTOM JIEKIIHA,

Ne Konuuecmeo
Has3zeanue memut
n/n yacoe
1 [BekropHas, pactpoBas u ¢paxTanbHas rpaduku. MeTo sl MOCTPOESHHUS
(dpakTanbHbIX 00bEKTOB. TpexmepHas rpaduka. Beimonnenue 2
WH/IMBUYAJIbHBIX 33TaHUH.
2 |Dopmuposanue n3obpaxenuid. I padpudecknii crangapt OpenGL. 'padpuka 8
Ha [JIOCKOCTU. BhINoNHEeHNe MHIUBUAYATbHBIX 3a/laHHH.
3 [[padwmueckwmii cranmapt OpenGL. Dransr co3nanus 2D u300paxeHni. 5
4  |[Ipeobpa3zoBaHus HA TUIOCKOCTH U B MPOCTpaHcTBe. [ padudeckuii cranaapT 10
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OpenGL. MoaenupoBanue ppakTalIbHBIX H300paxxeHui. BeimonHenne
VHIUBUYAJIbHBIX 3aJaHUMN.

5 [3D moxmenuposanue. 3D npumutusel OpenGL. MoaenupoBanue

TPEXMEPHBIX 00BbEKTOB. BBINONIHEHNE WHMBUIYaIbHBIX 32 JaHU. 10
6 [Dtansl cozganus cioxubix 3D Moneneii. BeinonHeHne HHANBUTYaTbHBIX 10
3a1aHui.
6 [MonenmupoBanue ky6a. M3yuenue mpoerupoBaHus Ha IpUMeEpe MOJIEIN 5

KkyOa. Pasnuunsie Buabl npoekuuid. [loctpoenne Matpuil npoenupoBaHusl.

7 [MonenupoBaHUe TPEXMEPHBIX OOBEKTOB, COCTABHBIE CLICHBI, AHUMAITHS.
[locTpoeHne pealuCTUUECKUX CLIEH, UCIIOIb30BAHUE OCBEUICHUS, TEKCTYD, 10
TyMaHa U Apyrux 3¢ ¢exToB. Beinonnenne MHANBUAYATBHBIX 3a/1aHUM.

8 |[locTpoeHue MoaenH OCBEIleHHs. BKiIIoueHrEe HECKOIBKO PAa3IMUHbIX
MCTOYHUKOB OCBelleHus. Vcnonab3oBaHue NpoKeKTOpoB. Beinonnenue 10
VHIVBUAYaJIbHbBIX 3a/1aHUH.

9 [Merons! 3akpammBanwms. [[Ber. Co3naHue ClieHbI, COCTOSIICH U3
HECKOJIbKUX COCTABHBIX TPEXMEPHBIX O0BEKTOB, UCIIONIB3YS TPEXMEPHBIC

10
[IPUMUTHBBI U IpeoOpa3oBaHusl B IpocTpaHCTBE. TekcTypbl. Brinonnenne
VHIVBUYAJIbHBIX 3aJaHUM.
BCEI'O 80

7. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAIIUA

1. TIlpeoOpa3oBaHus B NMPOCTPAHCTBE: CIABUT, BpAlICHHE, MACIITAOMpPOBAaHUE, CKOC. MaTpHIlbI
npeobpasoBanuii. Cynepno3unus npeodpazoBanuil. [IoBopoT kyba BOKpYr MpPOM3BOJIBHOM
ocu. PUKCUPOBaHHAs TOYKA IOBOPOTA — LIEHTP KyOa.

2. IlapamnensHoe mnpoenupoBanue. OprtoroHanpHass mnpoekuus B OpenGL. Iloctpoenue

MaTpHUILIbl OPTOIOHAIBHOTO IPOEKTUBHOIO IPEOOPA30BaAHUS.

IlepcniekTrBHas HOpMann3anus. [loctpoeHne MaTpUIbl IEPCIEKTUBHOTO MPOECLIMPOBAHUS.

4. OmnpezneneHue KOMIIOHEHTOB BekTopa Hopmanu. OrmpezneneHue KOMIIOHEHTOB BEKTOpa
OTpa>KECHUH.

5. Iloctpoenue moaenu npesnomiieHus ceera. OnpeseneHre BEKTopa IpeoMIICHUs.

w

8. OBPA3ZEL MOAYJIBHOI'O KOHTPOJIA

IOV BIIO «IOHELKNII HALTMOHAJILHBIN YHUBEPCUTET»
cDaKy.]'ILTCT MAaTCMATHUKU U I/IH(I)OpMaLII/IOHHBIX TEXHOJIOTUN

Hanpasnenue noocomosku:  09.03.04 IlporpaMmHast UHXEHEpHsI

IIpogpuns: [IporpaMMHasi uHXeHepus
Ilpoepamma noozomosku: bakanaspuam

Cemecmp 7

Yuebnas oucyunnuna Komnvromepnas epaguxa

MOAYJIbHASA KOHTPOJIbHASI PABOTA
3ananmue 1.
LlenTp kyba, pebpo KoToporo paBHO 3, Haxoautcs B Touke pO0=(2, -4, 3). Pebpa kyba
MapauIeIbHBI KOOPIUHATHBIM OCSIM.
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[ToBepHyTh kKyO0 Ha yroa paBHbli 6 =30° Bokpyr Bektopa AB (dukcupoBaHHas Touka
MOBOPOTa IEHTP KyOa) W CAeNaTh W3 HEro mapajuiesenunes], pachoioKeHHbIH B Touke (4, 5, 6).
Pebpa napannenenunena pasHsl 3, 4, 2, COOTBETCTBEHHO.

Koopaunatel Touek A u B cienyromme: A(2, 3, -1), B(-3, 2, 1).

Onucath TpolecCc Bcex MpeoOpa3oBaHmii. BeimucaTte B 0O0IIeM BUJE MAaTPHUIBI BCEX
MPOMEXKYTOUHBIX MpeoOpa3oBaHUl U ONpPENeNUTh HMX KOHKPETHbIE KOMIOHEHThl. CraenaTh
HEOOXO/IMMBIE PUCYHKH. 3arucaTh MaTpUIy Pe3yJIbTUPYIOIIEro mpeoOpa3oBaHusi B 0003HAUCHUIX
yepe3 MaTpUIlbl IPOMEXYTOUYHBIX IPe0Opa30BaHuUi.

3ananmue 2.

OpTtoroHanbHOE IPOEKTUBHOE NMPEOOpPa30OBaHUE.

30Ha BUIUMOCTH 3aJ1aeTCsl KOOPIMHATAMHU:

left =-10, right =15, bottom =-9, top =11, near =10, far =20.

[Toctpouts mpouecc mpeoOpa3oBaHus 3aJaHHON 30HBI BHAMMOCTH B KaHOHHYECKYIO 30HY
Bugumoctd. [lpuBecTu Bce MPOMEXKYTOUHBIE MATpPUIBI B OOMIEM BHAE U C KOHKPETHBIMU
3Ha4eHUAMU. OOBSICHUTD JUISl YeTO OHH UCTIOIb3YIOTCS.

[TomyunTs MaTpUIly OPTOrOHAIBHOIO MIpoerupoBanus P.

IMomyunts matpuny npoenuposanus My - P Ha kapTHHHYIO mIIockocTs z=0.

BoinucaTts KOOpAMHATHI TPOEKIMH TOUKH (X, Y, Z) HA KAPTUHHYIO IJIOCKOCTh

z=0 B obmiem ciryyae.

BrinoaHuTh BEIMHCIEHUS JJIs1 TOUYCK O6’I)CKTaZ

1) (x,Y, 2)=(10, 10, 5), 2) (X, Y, 2)=(-5, 5, -5), 3) (x, Y, 2)=(0, 0, 10).

3ananmue 3.

[TepcnekTHBHOE MPOEKTUBHOE MPe0Opa3OBaHUE.

3oHa BUIUMOCTH 3aJaCTCA KOOpAUHATAMMU!

left =-10, right =15, bottom =-9, top =11, near =10, far =20.

[Toctpouts mporecc nmpeodpazoBaHusl 3aJaHHOM 30HBI BUJIUMOCTH B KAaHOHHUYECKYIO 30HY
BHUIUMOCTHU. HpI/IBeCTI/I BCC IPOMCKYTOUYHBIC MATpHULIBI B O6I_I_IeM BUAC W C KOHKPCTHBIMH
3HaueHUusAMU. OOBSICHUTH AJI1 YEro OHU MCNONb3YIOTCs. [lomyunTe MaTpuily mepcrneKTHBHOIO
IMpoCHPOBaHUs]. Brimucats ee ¢ KOHKPCTHBIMU 3HAYCHHAMMU. HpOBepI/ITb, 4TO IIPpHU O3TOM TOYKH
HepBOHaanIBHOﬁ ImupaMuibl BAAUMOCTHU IIEPEXOJAT B TOUKH KaHOHHUYECKOI 30HBI BUIUMOCTH:

(Xmin» Ymin- Zmin) - (—1, -1 _1); (Xmax’ Ymin: Zmin) - (1’ -1 _1);
(Xmin: Ymax: Zmin) - (-11 _1); (Xmax’ Ymax: Zmin) - (1' 1 _1)-
3aganmue 4.

Hcrounnk cBeTa HaXOAUTCS B TOUKE S ¢ koopauHaTtamiu (7, 13, 8).

Touka noBepxHOCTH 00BEKTAa P MMEET KOOpAUHATHI (4, 2, 3).

JIBe npyrre TOYKH STOW MOBEPXHOCTH PaBHBI COOTBETCTBEHHO:

p1=(-3,5,-4), p2=(2,1,7).

OnpenenuTs BEKTOp HOPMAIHM N K MOBEPXHOCTH B Touke P . Crenath pUCyHOK.

BbIUuCINTh BEKTOP [ HaTpPaBJICHUS HA UCTOYHUK CBETA U BEKTOP OTPAXKEHUs I .

[TpoHOpMUpPOBATH BCE TOMyYEHHBIE BEKTOPHL. UeMy, B JaHHOM CJIy4ae, paBHbI YIJIbI IQJACHUS
U OTpakeHus?

HaGmroatens HaxoauTCst B TOUKe ¢ koopauHatamu (-4, 5, 8).

OnpenenuTh MoJ KaKUM YTIIOM K TTIOBEPXHOCTH OOBEKTa OH CMOTPHUT Ha OOBEKT.

3ananue 5.

VCTOYHMK CBETa HAXOIHUTCS B TOYKE S ¢ KoopauHatamu (7, 2, 5).

CBeTOBOM JIyd MPEJIOMIISIETCSI O TOBEPXHOCTh BOJIbI. OTHOIIICHHE MTOKA3aTeNIeH MPeIOMIICHUS
1 =1,33. Touka Ha IOBEPXHOCTH BOJBI P uMeeT KoopauHathl (3,7,0).

BekTop HOpMai K MOBEPXHOCTH BOIbI B 3T0# Touke pasen N = (0, 0,1).
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Crnenarb puCyHOK. Bplnmucarb TEOPETUUECKYIO MOJIEb ONPEAEICHUS BEKTOPA IPEIOMIICHUS.

— —

Bbruncnuts BekTop | — HampaBieHHsT Ha HCTOYHHMK CBETa M BEKTOp mpenomiieHus t, yrisl
NaJeHUs U IPETOMIICHUSI.

HaGmromarens Haxomurcsi B Touke ¢ koopauuaramu (—10, 3, 7). Beramcmurs BekTop V. —
HampaBieHuss K HaOmonatento. OnpenenuTts MOA KAaKUM YIJIOM K TOBEPXHOCTH OOBEKTa OH
CMOTPUT Ha 00BeKT. [IpoHOPMUPOBATH BCE TIOTyUYEHHBIC BEKTOPBHI.

YTBepKIeHO Ha 3acedaHuM Kadeapsl TEOPHUH YINPYrOCTH M BBIUMCIUTEIHLHOW MATEMATHUKH
umenu akagemuka A.C. KocMogamuaHckoro, mpoTokost No OT« » 20 I.

3aBenyronuit kadeapoit
DK3aMeHaTop

KpI/ITepI/II/I OLCHHUBAHUS MOAYJIbHOI'O KOHTPOJIA

Homep 3a0anus Konuuecmeso 6annos
1

2

3

4

5

Bcezo 30

(o2} N2} er} Ner ) o))

9.  OBPA3EL DK3AMEHALMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3ameHy

1. KommnbrorepHas rpaduxa. OcHOBHble oOJIacTM NpuUMEHeHus. PacTpoBas, BEKTOpHas u
¢paxranbHas rpaduka. TpexmepHas rpaduka. UHTepakTiBHas rpaguka. Mynbrumenua.

2. OCHOBHBIE KOMIOHEHTBI CUCTEMBI KOMIbIOTEpHOM rpaduku. CyiiecTByromiye rpadgudyeckue
OMOINOTEKH.

3. PactpoBas rpaduka. Pactp. Ilukcens. Bydep kanpa. butosas miockocts, butoBas riryOuHa.
Pazpemaronias cnocoOHOCTH pacTpa rpaduueckoro H300pakeHus.

4. BexrtopHas rpaduxa. bazoeie anementsl. [IpumuTussl. Kpussie besbe.

5. ®paxranbHas rpaduxa. [lonstue @pakrana. [‘eomerpuueckue, anredOpanveckue u
cToxactuueckue gppakranbl. [Ipumeps! GppakTanbHBIX H300paxKeHUH.

6. TpexmepHas rpaduka. DTarbl IPOCTPAHCTBEHHOTO MOJEIMPOBAHIS 00BEKTA.

7. YcrpoiictBa BeIBOAa H300paxkeHuil. Ilpouecc dopmupoBanus nzobpaxkeHuil. OObEKT U

HaOJr01aTeNb.

du3nUecKue CUCTEMBI CO3aHus N300pAKEHHS: TJIa3 YeIoBeKa, Kamepa 00cKypa.

9. Mogenb CHHTE3MPOBAHHOW KaMephl B KOMIbIOTEpHOU rpaduke. KapTUHHAs MIOCKOCTb.
Orcekarormiasi pamka.

10. Dranbl  co3maHuMs  M300paXKeHMs:  MOJENMpPOBaHHE, TreoMeTpuyeckas  o0paboTka,
npeoOpa3oBaHKE B pacTp, OTOOpaKeHHUE.

11. I'paduueckuii crangapt OpenGL. OOpaboTka BepmvH U cOopka TPUMUTUBOB. OCHOBHBIE
(GYHKIMU pUCOBAaHUS NMPUMHUTHBOB, YCTAaHOBKA I[BETA, pa3Mepa, IMITPHUXOBKHU. YCTpaHEHHE
CTYNEHUYaTOCTH.

12. AGCTpaKkTHBIE TIPOCTPAHCTBA B KOMITBIOTEpHOW Tpaduke: BeKTopHOe, addUHHOE U
€BKJIMJIOBO.

©o



13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
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[IpeoOpa3oBanusi Ha IUIOCKOCTU: CJBWI, BpallleHHe, OTpakeHHe, MaciuTaOupoBaHHE.
Matpuiisl mpeodpazoanuii. O THOPOIHBIE KOOPIUHATHI.

[IpeoOpa3oBaHusl B MPOCTPAHCTBE: CIBUT, BpaIICHUE, MACHITAOMpPOBAaHUE, CKOC. MaTpuIlbl
npeoOpa30BaHUIA.

Cynepnosunus npeodpazoBanuii. [I0BOpoT BOKpYT MpOU3BOIBHON (HPUKCUPOBAHHON TOUKH,
0Cbh TIOBOPOTA COBIAAET C OChI0 £ (OCBIO X, OCBIO V).

[ToBopoT KyOa BOKpYT MPOU3BOJIbHOW ocu. DUKCHpOBaHHAS TOYKA IIOBOPOTA — EHTP KyOa.
Mogaenb nporiecca BbIBoIa TpexMepHo# rpadudeckoit uapopmanuu B OpenGL.

Marpuist npeo6paszoBanuii B OpenGL. MaTpuiisl BUAOBBIX Pe0Opa3OBaHHIA.

®peiimbl B OpenGL. ®peiim kamepbl 1 MUPOBOM peiim.

Pa3memenue kameps! u 3aganue ee opuentauuu B OpenGL.

[IpoenupoBanue neHTpaIbHOE U NapajuienabHoe. Buabl npoekiuii. [lepcriekTrba.
[TapannensHoe npoenuposanue. OproronanpHas npoekuus B OpenGL.

[TocTpoeHne MaTpuIbl OPTOrOHAIBHOI'O IPOEKTUBHOTO NTPE0OPa30BaHHU.

Kocoyronbnas npoekiusa. MaTtpuia KOCOyroiabHOTO IPOCLUPOBAHUS.

ITepcniekTuBHas HopMmanu3anus. [ToctpoeHne MaTpULbl IEPCIEKTUBHOTO MPOCLIUPOBAHMSL.
[TepcniektuBHBIE IpeoOpazoBanus. ynkunn OpenGL.

Metonbl MOIETMPOBAHUS TPEXMEPHBIX 00BbEKTOB. MoJienupoBaHue Kyoa.

Anroputm z-0ydepa Ui ynaneHus HeBUIUMBIX moBepxHocTel. Tect riryounsr B OpenGL.
[Toctpoenne monenu ocseunieHUs. B3aumoneicTBue cBeTa M MaTepuanga IOBEPXHOCTH:
3epKaibHOE OTpakeHue, 1 Py3Hoe oTpaskeHHe, IPETOMIICHHE.

Buipl MCTOYHHMKOB CBeTa, peau3yeMbIX B KOMIIbIOTEpHOW rpaduke. L[Ber uzmydeHus u
(yHKIIMM UHTEHCUBHOCTH U3JTydyeHusl. MoenupoBaHye IpoKeKTopa.

Mogens otpakenus: @onra. OtpaxeHue (OHOBOro cpera, AUPPy3HOE OTpaKeHHe Hu
3epKaJIbHOE.

Mogens orpaxkenust @onra. OnpeneneHne KOMIOHEHTOB BEKTOPa HOPMAJIH.

Mopnens orpakenuss @onra. OnpeneneHre KOMIIOHEHTOB BEKTOpa OTPAKEHUSI.

IToctpoenne monenu npenomieHus ceera. OnpeneseHrne BEKTopa MpeoOMIICHNUS.

MeTtobl 3aKpallliBaHUs MHOIOYTOJIBHUKOB: IJIOCKOE 3aKpallMBaHUE, UHTEPIOJISLHUOHHOE
3akpammBanue ['ypo, 3akpammuBanue no merony PoHra.

Onucanne ncrouHukoB ceeta B OpenGL (ToueuHble UCTOYHUKH, YyAall€eHHbIE UCTOYHHKH,
IPOXKEKTOPHI).

Mogenu ocemienus B OpenGL.

Peanuzamus cBoiicTB MaTepuanoB o0bekTa B OpenGL.

[[Bet. [IBeTOBBIE MO/IENIM B KOMIIBIOTEPHOM Tpaduke.

roYy BIIO «JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
®dakyapTeT MATEMaTUKU U NHPOPMAIITMOHHBIX TEXHOIOT UM

Hanpasnenue noocomosku:  09.03.04 IlporpaMmHast UHXEHEpHsI

IIpogpuns: [IporpamMMHasi uHXeHepuUs

Ilpoepamma noocomosxu: bakanaspuam

Cemecmp 7

Yuebnas oucyuniuna Komnvromepnasa cpaghuka
BUJIET Ne 1

1. Komnerotepnas rpaduka u mynbtuMmenua. OCHOBHbIE 00sacT npuMeHeHus. Pactposasi,
BEKTOpHasl, (hpakTanbHas rpaduka. [[BeToBble MOETH B KOMIIBIOTEPHOU Tpaduke.

2. MicTouHUK cBeTa HAXOIUTCA B TOUKe S ¢ KoopauHatamu (7, 13, 8). Touka moBepxHOCTH 00BEKTa
P umeer xoopauHatel (4, 2, 3). [IBe Apyrue TOYKU 3TON MOBEPXHOCTU PABHBI COOTBETCTBEHHO: P1 =

(-3,5,-4), p2=(2,1, 7). Onpenenurts BeKTOp HOPMATK N K MOBEPXHOCTH B Touke P . Cuenats
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prcyHOK. Brramcmuts Bektop | — HampaBnenns Ha HCTOUHMK CBeTa M BEKTOp OTpaxkeHus T . Uemy,
B JIaHHOM CJlydae, paBHbl yIUIbl NajeHus U orpaxeHusa? HaOmromarenb HaXomUTCs B TOUYKE C
koopauHatamu (-4, 5, 8). OnpenenuTs Mo KaKuM yIiioM K OBEPXHOCTH OOBEKTa OH CMOTPHUT Ha
00bekT. [IpoHOpMHUPOBATH BCE MOTYYEHHBIE BEKTOPBHI.

VTBepkeHO Ha 3aceJaHuM Kadenpbl TEOPHUHM YIPYIOCTH M BBIYMCIUTEIBHONM MaTeMaTHUKU
nMmenu akagemuka A.C. Kocmogamuanckoro, npoTokos Ne OT«__ » 20 I.

3aBenyromuii kageapoit
DK3aMeHaTop

Kpurepuii ouenuBanus 3x3amena no kypcy «Komnbrorepnasi rpadpuka

OneHka «OTJMYHO» — TIONHBIE © OOOCHOBAaHHBIE OTBETHI HA BCE BOMPOCHI
9K3aMEeHallMOHHOro Oumiera, npu yciaoBuu 40 GaiioB B ceMecTpe 3a TEKYyLIUE WHJMBUIyaJbHbIC
3ajanus. OLeHKa «XOPOII0Y — HE3HAYUTEIbHbIE HETOYHOCTH B OTBETaX MPU MOCTPOCHUU MOJIENICH
U aHaiM3e pe3yJbTaToB MEPBOTO BOmpoca Ouiiera, MOJHBIM U OOOCHOBAaHHBIA OTBET Ha BTOPOIl
BOIIPOC 3K3aMEHAIMOHHOTO Owmiera, mpu ycioBuu 30-40 OayioB 3a TEKyIIUME WHIWBHUAYaIbHBIC
3aganus. OLEHKa «yJA0BJIETBOPUTEIbHO» — MOTPEIIHOCTH B MOCTAHOBKAX 3a/iay, B MOCTPOCHUU
MOJIeNIel U aHAJIM3€e Pe3yIbTATOB MO BCEM BOMPOCAM 3K3aMEHAIMOHHOTO Omiera, mpu yciaoBuu 15-
30 OamnoB 3a TeKyllMe WHAMBUAyalbHble 3anaHus. OlEHKa «HEYIOBIECTBOPUTEIBHO» — HET
OTBETOB HU Ha OJWMH BOIIPOC OMIIeTa.

10. OBPA3EIl TECTOBOI'O 3AJAHUSA
BAPUAHT 1
1. Kakue ocHOBHbIE 00JIaCTH PUMEHEHUS KOMIIbIOTepHOH rpaduxu?
a) MoJIb30BaTENbCKUN UHTEpdElic
b) oroOpaxenue nHPpOPMAIIMHU, TPOSKTUPOBAHKE, MOICTUPOBAHHUE, MIOIb30BATEIbCKUN HHTEPdEIC
C) TOJBKO OTOOpakeHue nH(pOpMaIHH
d) mocTpoenne TpexMepHO rpaduKu
2. N300paxennsi B BeKTOPHO# rpaduke cTposiTcsl € NOMOIIBIO:
a) MaTeMaTH4eckux Gopmyn
b) 00BbeKTOB THIIA TUHHIHA
C) OTJEJIbHBIX TOYEK — MUKCeIen
d) MmaTemaTHYECKUX ONMUCAHUH 0O0HEKTOB U KOMOMHAITUI KOMITBIOTEPHBIX KOMaHT
3. B komnb10TEepHOIi rpadguke co3gaHue H300paKeHUs1 OCYIIECTBJISICTCH ¢ IOMOIIBIO:
a) pUCOBaHMsI HA TNIOCKOCTH
b) pucoBanus B mpocTpaHCcTBE
C) MOJIENIM CUHTE3UPOBAHHOW KaMephl
d) MeToa TpaccUpOBKH Ty4eit

4. B oqHOPOAHBIX KOOPANHATAX TOYKE B MPOCTpaHcTee P (x, Y, z) CTAaBHUTCHA B COOTBETCTBHE

BEKTOp:
X X Dy Py
ar=|’| oe=" op="| gp=|”
z z Py P,
1 0 0 1
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1 0 0 0
0 cosp -—sing O
5. Marpuuna R = . ONMUCHIBAET B MPOCTPAHCTBE NMpeodpa3oBaHme:
0 sing Cos @
0 O 0 1

a) MOBOPOTa BOKPYT ocH Y

b) moBopoTa BOKpYT ocH X

C) caBura

d) moBopoTa BOKpyT ocu Z

6. B cucTteMe KOMNbIOTEPHO# rpa)uKH 30HA BUTUMOCTH MPeICTaBJIsIeT CO0OIi:

a) YCEYCHHBI KOHYC

b) OeckoneuHyrO EpaMKy BUTUMOCTH

C) YCEYCHHYIO MUPAMUy BUIMMOCTH

d) TpyOy mpsIMOYrOJIbHOTO CEUCHHUS

7. BUIUMBIMH CYHTAIOTCS TOJBKO Te IPaHH

a) HOpMaJTi, KOTOPBIX MEePICHANKYIISIPHBI TUHUH B3TJISA1a

b) HopmaH, KOTOPBIX HAITPABJICHBI B IIEHTP SKpaHa

C) HOpMaJTi, KOTOPBIX HAIIPABJICHBI B HAYAJI0 MHPOBOM CHCTEMBI KOOPIUHAT

d) HopmaJsTH, KOTOPBIX HAMPABJICHBI B CTOPOHY HAOJIFO1aTEIIsI

8. O0BbEeKT MOKHO YBH/IETh, €CJIH OH

a) HAXOJUTCS B 30HE BUIIUMOCTH

b) morsoraeT Bech maaromHi CBET

C) OTpaXkaeT UM MPOITyCKAET CBET

d) HaxoaUTCs B Havaje KOOPIUHAT

9. ®oHOBOE OCBelIeHHE 00ecTIeYnBaeT

a) paBHOMEPHOE OCBEIICHUE TI0 BCEMY NPOCTPAHCTBY CIICHBI

b) paBHOMEpHOE OCBEIICHHE 3aIHETO TUIAHA CIICHBI

C) caMOCBEYCHUE OOBEKTOB CIICHBI

d) ocBerienne 00bEKTOB BOJIM3H HaYaaa KOOPAMHAT

10. Jst BpIuucaennss pyHKIMU HBETA MPOU3BOJIbHOI TOYKH MOBEPXHOCTH 00HEKTA B MOIEJIH
DoHra UCNOJIL3YIOTCS CJIeYI0lHe BEeKTOPbI:

a) HOpMaJIi, HampaBJICHHs Ha HAOJr01aTessl, TPETOMIICHHS

b) Hopmanu, HanpaBiieHus Ha HAOJFO1aTe s, HAIPaBJICHUS HAa HCTOYHUK CBETa, HAPABICHUS
UJICATLHOTO OTPAKEHUS JIyda

C) HOpMaJlu, HallPaBJICHHUS HA HCTOYHHUK CBETa, HAIIPABIICHHS UCATBHOTO OTPAXKCHHUS JIyda
d) HanpaByieHUs Ha HAOJIFOIATEIIsA, HAITPABIICHHS HA HCTOYHHUK CBETA, HAITPABICHHS HUCATHLHOTO
OTpaKEHHUsI Jy4a, TPETOMIICHUS

11. KPUTEPUU OLIEHUBAHUA

B Teuenne cemectpa cTyneHT MoXKeT 3apaboTtaTh Oayuibl (B OOIIEH CI0KHOCTH MaKCUMyM
100 OGamnoB) 3a ciemyroOIIMe BHIbBI JESTEIBHOCTH: 3aJaHus Uid J1a00paTOPHBIX 3aHATHUH,
TECTUPOBAHUE, MOIYJIbHAS KOHTPOJIbHAS padoTa 1O TEOPHH M MPAKTHKE, aKTHBHOCThH HA 3aHATHSX,
WHAUBUIyalIbHBIE TBOpUECKHE 3a/1aHusl (OOHYCHBIE OaJIbI).

DopmMa KOHTPOJIA banabl
BrimonHenue Tekymux 3aaHus AJ1s J1abOpaTOPHBIX 3aHATUI 40
HNuauBuayalbHbIE TBOPUECKHE 3a1aHUS 10
MonynbpHast KOHTPOJIBHAS paboTa 30
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TecTupoBaHue 110 TEOPETUYECKOMY MaTepUaILy 20

OO0muit uTor 100

Kaxmomy cTyIeHTy HEOOXOIMMO BBIIIOJIHUTH JAecATh 00s3aTenbHbIX 3agannii (1-3, 5-11) [1].
Kaxnoe 3amanue odopmisieTcss OTAEIBHBIM IPOEKTOM U CHACTCsA TPENoJaBaTeIio, IyTeM
cobeceioBaHus BO BpeMs 3aHsaTui. KonmuecTBo OaiyioB 3a 3a/laHUe 3aBUCUT OT OTBETOB CTYJCHTA
Ha BOIIPOCHI NperoiaBareis. 3a 3aJaHue, CAAHHOE HE B CPOK cHUMaeTcs 1 Gai.

IIkana 6a1/10B 32 TeKylIMe HHANBUAYATbHbIE 3aaHus (B cymme 40 6amioB)

Howmep
3aJlaHus
KomnaectBo
0aioB
Cpoku
cllauu
3aaHus 2 2 3 3 4 4 5 |56 6 7
(yueOnas
HeJIes)

1 2 3 5 6 7 8 9 110 | 11

2 1 4 3 5 5 2 6 6 6

[To >xemaHWIO CTyIE€HTa MOTYT OBITh BBINIOJHEHBI JOIOJHUTENbHBIE WHAWBUAYaIbHbIC
TBOpueckue 3aganust (10 OamioB) sBISAIOTCA AOINOJHUTEIbHBIMU U MOJEIHPYIOTCS CTYAEHTaMU
CaMOCTOSTEJIbHO B 3aBUCHMOCTH OT JKEJIaHUs ITPOJIEMOHCTPUPOBATh MMPHOOPETEHHBIC 3HAHMS.

MopgynsHas KOHTpOJiIbHas paboTa COCTOMT W3 HECKOJIbKHX S5 3aJaHui (Kaxaoe 3aaHue
OIICHUBAETCS B 6 OAJIJIOB) M MPOBOAUTCS B TEUCHHE CEMECTPA.

TecTupoBaHue Mo TEOPETUUECKOMY MaTepHaly TPOBOIUTCA Ha 14 Henene 3aHsITHil.

Dk3aMeHaIMoHHas paboTa oreHUBaeTcst MakcumyM B 100 Ganios.

Kpurtepun oueHnBanus 3HAaHUI CTYJAEHTOB HA 3K3aMeHe:

OneHka «OTJIIMYHO» — TIOJHBIE U OOOCHOBaHHBIE OTBETHI Ha BCE TpU BOMpoca
HK3aMEHalMOHHOTOo Omiera, mpu yciaoun 40 6ayioB 3a TeKyIe UHIUBUyaTIbHbIC 3aJaHUS.

OHGHK& XOpOomo» — HE3HAUUTCIIBHBIC HCTOYHOCTH B OTBCTAX IpPU IMOCTPOCHUH MOI[GJ'ICﬁ n
aHaJM3e pe3yabTaTOB MEPBBIX JBYX BOMPOCOB OMIIETa, OMHBIM U 0OOCHOBAHHBIN OTBET Ha TPETUIl
BOIIPOC 3K3aMEHAIMOHHOTO Omnera, mpu ycioBuu 30-40 OamioB 3a TEKYIIUE WHIWBHUAYyaTbHBIC
3a/1aHMUSL.

OHGHK& «KYOOBJICTBOPUTCIIBHO» — TOTPCHIHOCTH B IIOCTAHOBKAax 3aJad, B IIOCTPOCHHUU
MoJlele M aHanM3e pe3ylbTaTOB IO BCEM TPEM BOIMPOCAM HK3aMEHAIMOHHOTO Ouiera, mpu
ycioBun 20-30 6aiioB 3a TEKyIue HHANBUTYaTbHBIC 3a/IaHUS.

OreHKa «HEyI0BIETBOPUTENBHO» — HET OTBETOB HU Ha OJIMH BOIIPOC OHIIeTa.

CryaeHnt, uMerommii MeHbiie 15 0aajioB 3a TeKyllMe HHAUBHAYAJbHbIE 3aJaHUA K
IK3aMeHYy He JI0IyCKaeTCsl.

IIxana coomeemcmeun 6annoe Hal{MOHaJleOﬁ uiKaie

Onenka Ounenka no OneHka 1o rocy1apcTBeHHON IKaJe Ounenka no
no mkaje | 100-6anabHoM (3x3amen, TuddepeHINPOBAHHBII 3a4eT) rocy1apcTBeHHOM
ECTS HIKaJIe HIKaJse (3a4eT)
A 90-100 5 (OTIIUYHO) 3a9TEHO
B 80-89 4 (xoporio) 3a9TEHO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TE€HO
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E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO TIOBTOPHOM ClIauu
F 0-34 2 (HeyIOBJICTBOPUTEIHHO) HE 3a4TCHO
C BO3MOXXHOCTBIO TIOBTOPHOMU ClIauH MPH YCIOBHH
00s13aTeNTbHOT0 HA0Opa JTOMOJHUTENIBHBIX OAJIJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

JlekuroHHbIE 3aHATHUS TIPOBOMASTCSA B ayIUTOPUU, OCHAILIEHHON MYJIbTUMEIUMHON TEXHUKOM,
KOMITBIOTEPAMU U TOCKOM.

JlaGopaTopHble 3aHATHS MPOBOAATCS B  KOMIIBIOTEPHOM  Kjacce, 0OOPYIOBaHHOM
KOMIIBIOTEPAMH C JIMIIEH3WOHHBIM MPOTPaMMHBIM OOecCIedeHHeM, JOCTYIIOM K cetu HHTepHer,
CTOJIaMH, JJOCKOH.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA

Koa-Bo Hanu4yue

Ne IK3EMILIAPOB | 3JIEKTPOHHOM
HaumenoBanue

n/n B Ou0JIMoTeKe BEpPCHHU B

TlonHY IBC

OcHognasa numepamypa

1. Komnrerotepnas rpaduka: yuebHoe mocodue / cocr.
O.I1. A6pamosa, E.C. I'nymankos, M.H. [TaueBa. — - +
Honenk: JouHY, 2020. — C.

2. Abpamoga, O. I1. Komnsrorepnas rpaguka. OpenGL:
VYu4eb. nmocodue / O. I1. AGpamosa, P. H. Heckopozes; 10 -
Honen. nam. ya-1. - Jloneux: louHY, 2004. - 80 c.

3. Abpamoga, O. I1. [IporpammupoBaHne KOMIIBIOTEPHOM
rpaduxu. OpenGL: yue6. nocobue / O. I1. Abpamosa, P.
H. Heckopones; loneu. Hau. yH-T. - Jloneuk: JlouHY,
2006. - 117 c.

4. Abpamoga, O. I1. [IporpamMmmupoBaHne KOMITBIOTEPHOM
rpaduxu. OpenGL: yue6. mocobue / O. I1. Abpamosa, A.
. Anydpuesa, P. H. Heckopones; Jlonenkuit Hail. yH-T, 7 +
(dak. MaTeMaTUKH U UH(OPM. TEXHOJIOTUH. - JIoHeuK:
HouHY, 2012.- 119 c.

o. Huxynun E. A. KomnberotepHasi reoMeTpus ¥ aJIrTOPATMBbI
MamuHHOU rpaduku: [ Yueb. nocodue] / E. A. HukynuH. - 32 -
CI16.: BXB-ITerepoypr, 2003. - 550 c.

6. [TaBnoBckas, T. A. C/C++. [IporpammupoBaHue Ha s3bIKe
BBICOKOI'O YPOBHS: yue0. JUIsl CTY/IEHTOB BY30B,
oOyuyaromuxcs 1o HanpasieHuto "MHpopmaTika u 22 -
BeruncanT. Texuuka" / T. A. I1aBmoBckas. - MockBa [u
ap.]: Iurep, 2009. - 460 c.

7. [TaBmoBckas, T. A. C/C++. IIporpaMmmupoBaHue Ha SI3bIKE
BBICOKOT'O YPOBHSI: yue0. /Uil CTYI€HTOB BY30B,
oOyuaromuxcs 1no HanpasieHuto "Mudopmarrka u
Bbruncant. Texuuka" / T. A. TlaBnoBckast. - Mocksa [u

31 -
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np.]: Iurep, 2010. - 460 c.

Xunmi, @. OpenGL: IIporpaMmmupoBanre KOMIBIOTEPHON
rpadukn / ®. Xumr, [lep. A. llkagosa. - 2-e uza. - CII6.:
[Tutep; M. u np., 2002. - 1082 c.

Jlonoanumenvnas numepamypa

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

10.

OpenGL: O¢u. pyk. mporpammucta / Meticon By,
Hxexku Heiinep, Tom [lesuc, JleiB Llpaitnep. - M. u ap.:
DiaSoft, 2002. - 584 c.

11.

Kpacuos, M. B. OpenGL. I'paduka B mpoekrax Delphi:
[TpakT. pykoBojacto / M. B. Kpachog. - CII6. : BXB-
ITerepOypr, 2004. - 345 c. + 1 rub. MarHuT. qUCK.

12.

Pomxepc, 1. @. MaTeMaTuyeckre OCHOBbI MALIMHHOU
rpaduku: [Yueb. mocodue] / [. Pomxkepc, k. Anamc;,
[Tox pexn. 0. M. Basikockoro u ap.; Ilep. co 2-ro aHri.
u3a. [1. A. Monaxosa u ap. - M.: Mup, 2001. - 604 c.

13.

Pomxepc [I. AnropuTMru4eCKrE OCHOBBI MAIIMHHOM
rpaduku / /1. Pomxkepc; nep. ¢ anrn. C. A. Budeca u np.;
nox pen. 0. M. baskosckoro, B. A. I'anakTuoHosa. -
Mocksa: Mup, 1989. - 503 c.

14.

Tuxomupos, 0. IIporpammupoBanue TpexmMepHoi
rpacduxu / FOpuii Tuxomupos. - CI16. u ap.: BXB-C.-
ITeTepOypr, 1999. - 256 c. + 1 I'u6. MarHuT. JuckK.

15.

['mymakos, C. B. Komnbrotepnas rpaduka: Yueb. kypc /
C. B. I'mymaxos, I'. A. Kuna0e. - XapbkoB: ®onuo; M.:
ACT, 2001. - 500 c.

16.

VYpasndroomue cucTeMsl M MaluHel. - Kues: MacTUTYT
kubepHeTnkn uM. B.M. I'mymkoBa HanmonansHoM
aKajeMuu HayK Ykpaussl, 1995-2011.

434

abkrowdE

14, NUHD®OPMAIIMOHHBIE PECYPChbI

TexcTsl KU IO KypCy B DJIIEKTPOHHOM BHJIE
YuebHbIe ocobus o Kypey [1, 4]
MeToauueckue yKa3aHus
https://www.opengl.org/

http://www.openagl.org.ru/lesson/index.html

15. IMPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopmopatuBnas nutiensust JJOHHY Ne 46484614);
2. Microsoft Office (kopriopatusnas muuensust JOHHY nunenzus Ne 46472919);

3. Microsoft Visual Studio (nuuensus mporpammbel DreamSpark mis BbicIMX y4eOHBIX
3aBeneHuit), crermdukarmst OpenGL 3.3.



https://www.opengl.org/
http://www.opengl.org.ru/lesson/index.html
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Pabouass mporpamMMa paccMOTpeHa M TEpeyTBEpXKJACHA Ha 3aceqaHuu Kadeapbl TEOopUu
YOPYTOCTH M BBIYUCIUTENIbHON MaTeMaTuku uMeHu akaaemuka A.C. KocMomamMuanckoro c

u3MeHeHusMu (0e3 n3menenuit) Ha 20 roJ.
IIporokon Ne or“ 7 20
3aBeayromuii. kadeapoi B.A. Ctopoxen

PabGouast mporpamMma paccMOTpeHa W TepeyTBEp)KICHAa Ha 3aceJaHuu Kadeapbl TEopuu
YIPYrOCTH W BBIUMCIUTENBPHOW MaTeMaTuku wuMeHH akagemuka A.C. Kocmomammanckoro c
u3MeHeHusMu (0e3 usmenenuit) Ha 20 ron.

ITporoxosn Ne or“ 7 20 1.

3aBeayromuii. kadeapoi B.A. Cropoxen

PabGouast mporpamMma paccMOTpeHa W TepeyTBEp)KICHAa Ha 3aceJaHuu Kadeapbl TEopuu
YIPYrOCTH W BBIUYMCIUTENBPHOW MaTeMaTuku wuMeHH akaaemuka A.C. Kocmomammanckoro c
u3MeHeHusaMu (0e3 usmenenuii) Ha 20 ron.

[Tporoxoin Ne or“ 7 20 1.

3aBenyromuii. kadgenpoi B.1. Cropoxes




