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(v Qmmx TEXHONOTHH
- HL )A MouceeHko

IMporpamma yueGro# aucnummmnsl «KoMIsioTepHas rpaHkay» COCTaBIeHa HAa OCHOBAHHH
locynapersensoro o6pazoBaTeNbHOTO CTAHAAPTA BHICIIErO MPOYECCHOHANBHOTO 0Opa3oBaHHs
(I'OC BIIO) Honeukoii Hapoawo# PecnyGnuku (JIHP) no nanpasnenuio noarorosku 01.03.02
Ilpuknagnas  MaremartHka H  WH(pOpMaTHKa, YTBEPKIACHHOro mpukazoM MunucTepcTsa
obpasosanus 1 nayku J{HP ot «04» anpens 2016 r. Ne 280;

[lopsaka opranuzanum y4ebHoro mnpouecca B 00pa3zoBaTeNbHBIX OPraHM3alMAX BLICLICTO
npodeccronansHoro obpasosanus Jloneuxoi Haponno#t PecnyGnukn, yTBEpXKIAEHHOTO TIPHKA30M
Munucrepersa obpazopanus 1 Hayku JIHP Ne 1171 ot «10» soabps 2017 r.;

y4eOHOro Iulana M OCHOBHOM 0Opa3oBaTe/bHOH MPOrpaMMbl BbICIIENO HPOGECCHOHANBHOIO
obpajosauus Hanpasnenus noarotosku 01.03.02 Tlpuknammas marematuka ¥ HHpOpMaTHKA,
paspaboranueix B 'OV BIIO «Jlonenxnit HalHOHANBHBLIH YHHBEPCHTET.

Paspaborunk:

JIONEHT Kaephl TEOPHH YTIPYTOCTH H

BBIYHCIIHTENILHOH MATEMaTHKH HMEHH

akazemnka A.C. Kocmogamnanckoro O.I1. AGpamosa

ITporpamMma y4eOHOI JHCUMIUIMHEI YTBEPKACHA Ha 3acefaHny Kadeaphbl TCOPHH YIPYTOCTH
M BBIMMC/IHTEIBLHOH MaTeMaTuki uMeHH akaneMuka A.C. KocmonamuaHnckoro

IIpotoxon Ne 11 ot «9» anpens 2020 r. "’"@»

3apenyrommii kadeapoit B.H. Cropoxes

IMporpamma yweOHOH JMCHHMIUIHHBI of0OpeHa y4eOHO-METOAMHECKOH KOMHCCHElH
dakynsrera MareMaTHKy H HHGOPMALIHOHHBIX TEXHOJOT M
[Tporokon Ne 8 ot «15» anpens 2020 r.

[Tpencenarens yuebHO-METOAHYECKOR %//

KoMmHccHH daxynbTera JLH. Censxona
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

YueOnas gucuuminHa «KommbroTepHass rpadukay OTHOCHUTCS K BapUaTUBHOM 4YacTu
po(ecCHOHATLHOTO OJI0KA U COCTOUT M3 OJTHOTO MOIYJISL.
CopepxaHue TUCIUILUIMHBI OCHOBBIBAETCS Ha 0a3e TUCIUILINH:
e «AnreOpa 1 reoMeTpus»;
o «SI3BIKU ¥ METOIBI TIPOTPAMMHUPOBAHUSY;
o «UncneHHbIE METOOBIY,
¢ «OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMUPOBAHME W CTaHAApTHas OWOIMOTEKa
C++».
SIBsieTcst OCHOBOM /ISt U3YYCHUS CIICTYIOIINX JUCIIUATLINH:
o «[Ipuknaanbie MakeTbl KOMIBIOTEPHON TpadUKU».

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

01.03.02 IIpuxnagHas MmaTeMaTHKa U
Hamnpasnenue noaroToBku

UHpOpMATHKA
[Tpodub
OO6pa3zoBareapHas IporpaMmma OakanmaBpuar
Kpanuduxanus AxaneMuyeckuii bakaaBp
KonnuecTBo copepkaTenbHbIX MOTyIeH 2(8)

Jucuummna 6a30Boii / BApuaTHBHON YacTh

. BapuatuBHas yacts npohecCuoHaIbHOro 0J0Ka
00pa3oBaTeNbHOI MPOrpaMMbl

1 MotynbHBIN KOHTPOJIB, 1 3K3aMeH

®opwmsl kouTposis (MK, sx3amen, 3auer)
B § cemecTpe

ouHas popma 3a04Hast popma
Mokasaren 00y4YeHHs 00y4YeHHUs
HOpMar. YCKOD. HOpMar. YCKOD.
CPOK CPOK CpOK CPOK
KonnuecTBo 3a4eTHBIX eAMHHUIL (KPEIUTOB) 2 2
I'ox moAroToBKM 4 4
Cemectp 8 8
KonnuecTBo yacos 72 72
- JIEKIIMOHHBIX 24 24
- IPAKTUYECKHIX, CEMUHAPCKUX - -
- 1a00paTOPHBIX 16 16
- CAaMOCTOSITEJIbHOM pabOoTHI 32 32
B T.4. HHJMBHIyaJbHOE 3a/IaHUEC - -
HenenbHOC KOIMYECTBO YaCOB, 9 9
B T.4. ayJUTOPHBIX S) 5

3.  OINHNCAHHUE JUCHUIIJIMHBI

Ilenu u 3axa4u

I]env — popmupoBaHHe y CTYJICHTOB 3HAHWIA 00 OCHOBHBIX MOHATHAX U METOJIAX KOMITHBIOTEPHOM
rpaduky, a TaK >K€ pPAaCCMOTPEHHE BOIPOCOB INPHKIAJHOTO MHPOrPAMMHUPOBAHHS C TOMOIIBIO
rpaduyeckoit 6udbmmorekn OpenGL.

3a0auu — O3HAKOMIJIGHHE C TEOPETUYECKMMHM OCHOBAMH KOMIIBIOTEPHOW Tpadukw;
(GopMHpOBaHUE Yy CTYACHTOB IMOHATHH O COBPEMEHHOH METOJOJIOTHM, TEXHOJOTHMM U MOJEIAX
KOMITBIOTEPHON TpaduKH; OCBOCHHUE TEOPETHUECKUX OCHOB OCHOBHBIX aJITOPUTMOB U METOJIOB
KOMIIbIOTEPHOM rpaduku U GOPpMHUPOBAHNE YMEHUH UX Pealu3alii MPOrpaMMHBIMU CPEICTBAMM.
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TpeGoBanus K pe3yabTaTaM OCBOEHHS JAMCHMILIMHBI. [Iporecc M3y4eHHS TUCIUTUTMHBI
«KommbroTepHas rpaduka» HampapiieH Ha (OPMUPOBAHUE JIEMEHTOB CIEAYIOIUX KOMIETSHIINN
B cootBerctBuu ¢ ['OC BIIO JJHP no nampasienuto mnoarotoBku 01.03.02 Ilpuknagnas
MaTeMaThka M HHPOpMATHKAa U OCHOBHOW 00pa3oBaTeNbHONW MPOrpaMMbl  BBICIIETO
npodeccnoHaTEHOTO 00pa30BaHUs HANIPABIICHHUS TIOJITOTOBKU OakataBpuat

a) oowexynsmypusix (OK): ciocoOHOCTh K caMoopranu3anuu camoobdpasosanuto (OK-7);

0) oowenpogpeccuonansuvix (OIIK): cnocoOHOCTh HCIONBL30BaTh 0a30BbIC  3HAHUS
€CTECTBEHHbIX HAayK, MaTeMAaTUKH U HH(OPMATHUKH, OCHOBHBIC (DaKThl, KOHUECHIMH, MPUHIIMIIBI
TEOPHA, CBSA3aHHBIX C MPHUKIATHON MareMaThkod u uHpopmarukoit (OITK-1); crmocoOHOCTH K
pa3paboTKe alrOpUTMUYECKHX U MPOrPaMMHBIX pElIeHUN B 00JACTH CUCTEMHOIO U MPUKIATHOTO
MPOrPaMMHUPOBAHUS, MAaTEMATHYECKUX, MHPOPMAITMOHHBIX U UMHUTAIIMOHHBIX MOJEJICH, CO3aHUI0
MH(OPMALIMOHHBIX PECYPCOB IIOOANBHBIX CEeTei, 00pa30oBaTEeNbHOTO KOHTEHTA, NMPUKIAJAHBIX 0a3
JIAHHBIX, TECTOB W CPEACTB TECTUPOBAHHUS CHUCTEM U CPEACTB HAa COOTBETCTBUE CTaHJapTamM M
ucxoaubM TpedoBanusam (OITK-3);

8) npogpeccuonanvuvix (IIK):

HPOCKMHAA U NPOU3BOOCHIBEHHO-MEXHONO0ZUYECKAA 0eAMeIbHOCMb: CIOCOOHOCTh
paboTaTh B COCTaBE HAay4yHO-MCCJIEA0BATEIbCKOTO U IPOU3BOJCTBEHHOIO KOJJIEKTMBA U peUlaTh
3agaun npodeccuonansHoi aestensHoctd (ITK-4); crocoOHOCTh K pa3paboTKe M MPUMEHEHHUIO
QITOPUTMUYECKUX H TPOTPAMMHBIX pEIIEHWH B 00JaCTH CHUCTEMHOTO W IMPUKIAIHOTO
nporpammuoro obecreucuus (ITK-7).

OP2AHU3AUUOHHO-YNPABIEHYECKAA O0esAmeNbHOCHMb: CIIOCOOHOCTh COCTaBISITH U
KOHTPOJIMPOBATh IJIaH BBHIMOJIHSAEMOM padoOThl, MIAHHUPOBATh HEOOXOIUMBIC IUIS BBITOJIHEHUS
paboThI pecypchl, OLICHUBATh PE3yJIbTaThl cOOCTBeHHOH padoTh (ITK-9).

B pe3ysbTare nzyuenusi y4eOHOH JUCHUILINHBI CTY/I€HT I0JI2KEH

3Hamp:

- Kak B KOMIBIOTEPHOM Trpaduke NPEACTABISIOTCS HW300paXKeHHs, OCHOBHBIC OTaIlbl

noctpoenus 3D moxenei;

- Kak u300pakeHHs TOTOBSATCS JJIs BBIBOJIA HA SKPaH WM MIPUHTED;

- Kak OCYIIECTBJISIETCS BU3yaJIM3allUs [IPEABAPUTENIBHO OATOTOBIEHHBIX N300pakKeHU ;

- KaKk MHTEpPaKTUBHBIM 00pa30M OCYIIECTBISETCS B3aWMOJCUCTBHE C TrpapUUecKuM

M300paXeHUEM U ero mpeodpa3oBaHus Ha INIOCKOCTU U B IPOCTPAHCTRBE;

- OCHOBHBIE METOJBI MOCTPOEHUS PEATUCTUYECKUX U300paKeHHId, OCHOBBI IPOrPaMMHOM

rpadudeckoit cuctembl OpenGL;

ymembw:

- ucnonb3oBaTh Tpadpuueckyto Oubmmoreky OpenGL ans mporpammupoBaHus 3ajad

KOMIBIOTEPHON TpaduKH;

- paboTtaTh C 00bEKTAMH JIBYXMEPHOU U TPEXMEPHOU rpaduky;

- HCIIOJIb30BaTh U3YYCHHBIE METOMBI JJIsi TOCTPOCHHUS PEATUCTHIECKUX N300pakeHUH

- OCYILIECTBJISATH NpeoOpa3oBaHue 0OBEKTOB U300pakKeHUsI IPOTPAMMHBIMU CPEACTBAMY;

enademp:

- MpaKTUYECKUMU HaBbIKaMU paboThI ¢ rpaduueckoit cuctemoit OpenGL;

- HaBBIKaMHU PabOTHI C Y4eOHO-METOAMUECKOM TUTEPATYPO.

4. COILEPXAHUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3ALIUU YYEBHOI'O
MPOLECCA

B pamkax wu3ydeHus ITUCIHUIUIMHBI MPEAYCMOTPEHBI cleAyromue (OpMbI OpTraHU3aINH
y4eOHOTro TMpoIriecca: JICKIUH, JJab0paTOpHBIC 3aHATHS, CAMOCTOSTENIbHAs padoTa CTyAeHTA.

Jlex1MOHHBIE 3aHATHUS MIPEITOJIAaral0T OBIAJCHIE TEOPETUISCKUMHU OCHOBAMU JAHUCIMILIINHBI,
1a00paTOPHBIC — JIJIS OBJIAJICHHS METOIAMH PEIICHUS TPHUMEPOB H 3aJ1a4.

CaMocTosTenbHast pa60Ta CTYACHTOB MNPCAYCMATPHUBACT BLIIIOJHCHHUC HWHIAWBUAYAJIbHBIX
3aJ]aHWM, TIOATOTOBKY K JTAaOOPATOPHBIM 3aHITHSM, H3yUeHHUE YIeOHO-METOAMYECKON JTUTEPATYPHI,
COCTaBJICHUE KOHCIIEKTOB, TIOJITOTOBKY MPE3EHTAIIUHN U IOKJIA I0B.
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Texymmii KOHTPOJIb OCYILECTBIISICTCSI ITYyTEeM HAlMCAaHUS CaMOCTOSITENbHBIX paboT,
MOAYJIBbHON KOHTPOJIBHOM paOOTHI IO MPOBEPKE 3HAHUN TEOPETUUECKHUX MMOJIO0KEHUN (OTpeIeTICHUH,
TEOPEM U UX JJOKA3aTEIbCTB).

B ydeOHOM mpolecce NPUMEHSIOTCS aKTUBHBIE U HMHTEPAKTUBHBIE (OPMBI MPOBEICHUS
3aHITHIA, BHEAYJUTOPHAs CaMOCTOSITENbHAS pPadoTa, OaUIbHO-PEUTHHTOBAs CHCTEMa OLCHKH
yCIIeBaeMOCTH, IMYHOCTHO-OPUEHTUPOBAHHOE 00yUeHUe, TPoOIeMHOE 00yUYeHHE.

Marepuan n3JaraeTcs c HCMOJIb30BAHUEM 00BSICHUTEIIbHO-UJUTFOCTPATUBHBIX,
9BPUCTHUYECKUX M HCCIIEOBATEIbCKUX METOJO0B mpernonaBanud. [Ipu mpoBeaeHHM JEKIMHA IS
06CY)KI[CHI/ISI Marcepuajia HCHOJb3YHOTCA MYJILTI/IMGI[I/If/'IHBIC npe3eHranguu, W pasgaTOvYHLBIC

MaTCpHaJIbIL.

IHopsiakoBbIi HOMEP U TeMa

KpaTlcoe CodepKaHME€ TEMbI

Cooeporcamenvuotii modyas 1. ITanbl co3qaHus
H300pakeHuil cpecTBAMHI KOMIIBIOTEPHOH rpaduku.
IIpeodpa3oBanus HA NJOCKOCTH M B IPOCTPAHCTBE.

Tema 1. Beeneuue B
KOMIIBIOTEPHYIO IpaduKy.

OcHoBHBIE 00s1acTH puUMeHeHusl. PacTpoBast, BeKTopHast U
¢bpakranpHas rpaduka. TpexmepHas rpapuka.
MHuTepakTiBHas rpaduka.

Tema 2. ®opmupoBaHue
HU300pakKCHU.

OO0bekT U HaOmogaTenb. PU3NUECKUE CUCTEMBI CO3JaHNs
n300pakeHus: ri1a3 yejaoBeka, kamepa oockypa. Mosenb
CHHTE3UPOBAHHON KaMepbl B KOMITbIOTEPHOU rpaduke.

Tema 3. Ortamsl co3maHusg
N300paxeHMsl.

MonenupoBaHnue, reoMmerpuueckas o0padboTka,
npeoOpa3oBaHuE B pacTp, 0TOOpakeHHeE.

Tema 4. IIpeoOpa3zoBanus Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE.
3D moaenupoBaHue.

AOGCTpaKkTHBIE IPOCTPAHCTBA B KOMIIBIOTEPHOI rpaduke.
[Tonstue dpeiima. Adpdpunnble npeodpazoBaHusl.
OpHoponHble KoopauHaThl. Cynepno3unus npeoOpa3oBaHUil.

Cooepicamenvnutii modyns 2. IllocTpoenue
peaInCTHYECKUX H300paKeH Ui,

Tema 5. IIpoennpoBaHue.

Bunel npoekuuii. I[lepcniektnBa. OpTOroHanbHasi MPOEKIUS.
MaTpuiel IpOEMPOBAHMUSL.

Tema 6. MonenupoBanue
TPEXMEPHBIX OOHEKTOB.

OcHOBHBIE KJIacCHI MPECTABICHUHN CIUIOMIHBIX 00BEKTOB.
MopenupoBanue Kyoa.

Tema 7 llocTpoeHue Moaenu
OCBEIICHMUS.

BzaumogeiictBue cBeTa u MaTtepualia. Hctounuku cBeTa u
LBCT U3JIYYCHH.

Tema 8. Metonib
3aKkpammBaHus. L{Ber.

3akpacka o merony I'ypo. 3akpacka no merony donra.
I[BeTOBBIE MOJIENH B KOMITBIOTEPHOM rpaduke.




TemaTnyeckui mian

Conep:xarebHblil MoayJs 1

KoauyecTBO 4acoB

Ounasn gopma o0yyeHus

3aounas popma oOyueHust

HopmaTuBHbBIN CpoK

YckopeHHbBIIi cpok 00y4yeHust

HopMaTuBHBIii CPOK 00y4yeHHsI

Y ckopeHHbli CPOK

00yueHust o0yueHust
B T.4. B T.4. B T.4. B T.4.
Ha3BaH£zm CoepPAKATEIbHBIX ° o & = ° @ s = ° o S = o| S =
MoayJiel U TeM § 2| A 2 = 2 8 2 = 4| A 2 = A 2
°c | =| 5 | B| & Bl e | = 2 |2 | 5=l 5q 0 = | %5 | E| 5958 el =| 5|5 5¢
= 3 o o s | = 3 o | 9= & = = g | & 94 f H = g| 95 &&=
o:roh > 0 | = rcho%oo = rohc%QQS = > 9
o | = | = By © | = | ®mS| ¢ 2 = Elad K 9 2| Z| gd =S
|z = ®| © = 2 | Z = | s | o =g & 2 | & | g| od = R| 2| 2| S8 =&
| B o - 2 ) = = SR=-" ) = o =8 & o| B = 2
= % o | 2 = < S Q S < S| 2 =l 2] 2
s | S| S = s | S SRl ER & | S| SS9 5= S| o/ ER
& | g| 2 = & | g = = -1 =1 a2 = =1
=18 | = = | § | E = 8 | E =18 | =
Tema 1. BBenenue B
A 4|2 0] 2 4| 2 0| 2
KOMITBIOTEPHYIO TpaduKy.
Tema 2. dopmupoBanue
i 6 |2 2| 2 6 | 2 2 | 2
1300paskeHHH.
Tema 3. Dtambl co3gaHus
A 6|2 2| 2 6 | 2 2 | 2
M300paKeHUsI.
Tema 4. TlpeoGpazoBaHus Ha
IUIOCKOCTH U B IIpocTpaHcTBe. | 12 | 2 4|1 6 12 2 4 6
3D monenupoBaHHe.
Hmozo no
cooepcamenvuomy mooyio | 28 | 8 8 | 12 28 8 8 | 12
1




CoaepxateabHblii MOAYJIb 2

KoaunuecTBOo yacoB

Ounas ¢popma 00yueHust

3aouHas popma o0yueHust

HopmaTuBHbIi cpok o0yueHus YckopeHHbBIIi cpok 00y4yeHust Hopmarusubtii cpox YexopeHnbIii cpox
00yJeHust o0yJeHust
B T.4. B T.4. B T.4. B T.4Y.
Ha3Banus conepskarejbHBIX ° ] = ° ° = ) ° ol 8 [ = ol S )
. — = = — = o = | = = = =
MOIyJiel U TeM 2 o 2 = 2 2 2 = A 2 | A4 =1 4 2
° | = = = Es| o = b = Ee =Ed o | g b S EqEs ol | 559 5s
= =N @ = ot > =1 el = = 54 Q| ¥V H & M - | 9 & &=
5} = ) = > | = = 5 = >e v | = = ghchco.'::.ho%o
< = = 3 =\ < = = RO =Y < = = R =9 9| = RGY =Y
= < < =) =< | = Z = < o® = A | ¥ = S| od = R| 2| 5| o) =&
S| g8 58E8 S |E|&|58E9 |2 |E 2/ c59E§ |Z|/g|z8:9
= S | SR Ex= Sl |8 | % E S lE | 8] &5 E Sl s e® E
S8 |2 |8 = | s |2 |2 s |§ 2% R
= | 8 | E = |8 | E =1 8 | E S | E
Tema 5. TlpoeuupoBaHue. 11| 4 2 5 11 | 4 2 5
Tema 6. MonenupoBaHue
ACTHP 11| 4 2 | 5 11| 4 2 | 5
TPEXMEPHBIX OOBEKTOB.
Tema 7. IlocTtpoeHnue Mojienu
P s 11| 4 2 |5 11| 4 2 |5
OCBCILICHMSL.
Tema 8. Metonsr
A 11| 4 2 | 5 11| 4 2 | 5
3akpamBanus. [IBer.
Hmozo no
cooepiricamenvnomy mooynio | 44 | 16 8 | 20 44 | 16 8 | 20
2
Bcezo uacos no mooynio 72 | 24 16 | 32 72 | 24 16 | 32
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5. METOAUYECKHUE PEKOMEHJIAIIUU J1JISA TIPOBEJIEHUSA
JJEKIIMOHHBIX U JIABOPATOPHBIX 3AHSITUI
[Tpu u3ydeHnn JEKIMOHHOTO MaTepraia U BBITOJHEHUS JIAOOPATOPHBIX 33aHUIN CTYICHTHI
MOTYT II0Jb30BAaThCsA JJIEKTPOHHBIM KOHCIIEKTOM JICKIUH, ydeOHbIMH mocobusimu [1-4] wu
PEKOMEHI0BAaHHOM JINTEPATYPOH.
TeMBI JIeKIIMOHHBIX 3aHATHNA

No Konuuecmeo
Ha3zearnue memui
n/n 4acoe

2

1 |'paduueckue cuctemsl 1 Mojienu. KaTteropuu KOMIbIOTEpHON TpauKH.
PactpoBas, BekTopHas, ¢ppakranbHas, 3D rpaduxu.

2 |DopmupoBanue n3odpaxkenuii. O0beKT 1 HabI01aTEh. MOIEh T1a3a
YeIIOBEKa, MOJIENIb KaMephl 00CKypa, MOJIe]Ib CHHTE3UPOBAHHON KaMephl B 2
KOMITBIOTEPHOH rpaduke.

3 [DTambr co3panus nzo0paxenus. YeTbipe OCHOBHBIE 3a1a4u:
MOZIETTMPOBaHKE, FTeOMeTprUecKas 00paboTka, mpeodpa3oBaHue B pacTp, 2
0TOOpaKeHHE.

4 |AGcTpakTHBIE IPOCTPAHCTBA B KOMIIbIOTEpHOU rpaduke. [IpeobpasoBanus
Ha [JIOCKOCTHU U B npocTpaHcTse. Cynepno3unus npeoopa3oBaHUi.

5 [3D o6wekThl. [IpoenmnpoBanue. Kiiaccuueckue BUABI TPOCKITU.
OpToroHaibHO€ MPOEKTUBHOE ITpeoOpa3zoBanue. [locTpoeHne MaTpuiibl 2
OpPTOTOHAILHOTO MTPOSKTHUBHOTO MPEOOPA30BAHHS.

6 [KocoyronbHas mpoekuus. [lepcriekTuBHOE MPOEKTUBHOE MPeoOpazoBaHUE. 2
[TocTpoeHre MaTpHIIBI IEPCTIIEKTUBHOTO MTPOSKTUBHOTO PE0OPa30BaHMUSL.

7 [Feomerpuueckoe MOJICIMPOBAHUE CIUIOMIHBIX Tel. MoienupoBaHue 5
TPEXMEPHBIX OOBEKTOB.

8 [MogenupoBanue ky6a. Paznuynbie BUABI TPOSKIUNA. AHUMAIIHSL. 2

9 [[MocTpoenue peanucTryeckux u3oopakenuit. [loctpoenne Mmoaenu 5
ocBelieHus. Moaenb oTpaxenuss @onra. @yHKIUS 3aKpacKH.

10 |Onpenenenue BEKTOPOB HOpMau U oTpakeHus. [loctpoenue moaenu 5
nperomiieHus ceera. OnpeneneHne BeKTopa MpeIoMIICHHSI.

11 [Meronbl 3aKpalivBaHus MHOTOYTOJbHUKOB. [l110cKO€E 3aKpalBanue, 2
3aKkparirBaHue 1no Mmerony I'ypo, 3akpammBanue no merony ®oHra.

12 |[IBer. MeTob! onMcanwus 1BeTa. L[BeToBBIC MOIETH. 2
BCEI'O 24

Tembl J1a00paTOPHBIX 3AHATHI
No Konuuecmeo
wn Has3zeanue memut waCos

1 |®opmupoBanue uzobpaxenuit. I'padpuuecknit crangapt OpenGL. I'paduka 5
Ha IJIOCKOCTH.

2 [Cpaduueckmii crangapt OpenGL. Dramsl coznanus 2D n3o0paxeHwi.
MeTo/1bI TOCTPOCHHS PpaKkTaTbHBIX 00beKTOB. Cliaya MHIUBUYaTbHBIX 2

3aJaHui.

3 [[IpeoOpazoBanwmst HA TIOCKOCTH U B pocTpaHcTBe. 3D MpuMUTHBEI
OpenGL. MonenupoBanue TpexMepHBIX 00beKkTOB. Cliaua 2
WH/IMBUYaJIbHBIX 331aHUH.

4 |3rtamnsl co3maHus cIOXKHBIX 3D Mozdesen, coCTOsIIUX U3 HECKOIBKUX
COCTABHBIX TpeXMepHBIX OGBCKTOB, I/ICHOHB3y}I TpeXMepHBIC HpI/IMI/ITI/IBBI nu 2
npeoOpa3oBaHus B IPOCTPAHCTBE (MacIITabupoBaHue, TOBOPOT U
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nepenoc). Crava HHINBUAYATbHBIX 3a1aHU.

5 [[IpoeuupoBanue. MoaenupoBanue Kyoa. M3yuenue npoenupoBaHus Ha
npuMepe Mojenu Kyoa. Crnaya MHIUBUAYATbHBIX 3a1aHHM.

6 [MoxaenupoBaHue TPEXMEPHBIX 0OBEKTOB, COCTABHBIC CIIEHBI, AaHUMAITHS. 2

7 [lloctpoenue monenu ocseienus. Ilocrpoenne peaaucTuueckux
n300pakeHni. BKiltoueHne HeCKOJIbKO pa3IMuHbIX HCTOUHUKOB 2
ocBeleHus. Crauya MHAMBUAYAJIbHBIX 3a/IaHUM.

8 |Meroapl 3akpammBanus. [[Ber. Co3manue ClieHbI, COCTOSIIEH U3
HECKOJIbKMX COCTAaBHBIX TPEXMEPHBIX O0OBEKTOB, UCIIOJIb3YsI TPEXMEPHBIC
MPUMHUTHBBI U TPEOOPa30BaHUs B POCTPAHCTBE (IIOBOPOT, IIEPEHOC U 2
MaciitabupoBanue). HatsaHyTh TekcTypbl Ha 00beKThI. BKiItounTh
HECKOJIbKO Pa3JIMYHBIX UCTOYHUKOB ocBerieHus. Crava 3aqaHui.

BCEI'O 16

6. METOAWYECKHUE PEKOMEHJIALUU I1O OPTAHU3ALIUN
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

[lpu wu3ydyeHun Marepuana Kypca CaMOCTOSTEIBHO U TOATOTOBKM K BBITIOJHECHHIO
7a0OpaTOPHBIX 3aJAHUM CTYACGHTBI MOTYT IIOJIb30BaThCSl DJICKTPOHHBIM KOHCICKTOM JICKIIHIA,
y4eOHbIME TTocoOusiMU [1-4] U peKOMEHIOBaHHOI JTUTEPATYPOI.

Opranuzanmsi caMOCTOSATEIbHOI Pa0d0ThHI CTYICHTOB

No Konuuecmeo
Ha3zeanue memui
n/n uacoe

1 |BekropHas, pactpoBas U (ppakTaibHas rpadguxu. MeToibl OCTPOSHHUS
¢dpaxTanbHbIX 00beKTOB. TpexmepHas rpapuka. BeimonHenue 2
VHIVBUYaAJIbHBIX 3aJaHUI.

2 |Dopmuposanue uzodpaxenuil. I'padpuuecknii crangapt OpenGL. I'paduka
Ha IJIOCKOCTH. BBIMTOTHEHNEe WHIMBUIYATbHBIX 33 JaHHA.

3 [[paduuecknii cranpapt OpenGL. Dransl co3nanus 2D u3obpaxeHuit. 2

4 |[IpeoOpa3zoBaHus Ha TIOCKOCTH U B MPOCTpaHCTBE. I 'padmueckuii ctanaapt
OpenGL. MonenupoBanue GppakTaibHBIX H300pakeHni. BermonHenne 2
WHIIBHTyaJIbHBIX 33aHUMH.

5 3D monpenuposanue. 3D npumutusel OpenGL. MoaenupoBanue

TPEXMEPHBIX 0OBEKTOB. BhINoIHEHNE MHAMBUAYAIbHBIX 3a/IlaHUM. 2
6 [Dramel co3manus cnoxHbX 3D Moneneld. BrimomHeHNe HHINBUAYAIbHBIX 5
3aaHU.
6 [MonenupoBanue ky6a. M3yueHue nmpoenupoBaHus Ha IpUMepe MOJIENIN 5

KkyOa. Paznuunbie Buabl npoekuuid. [loctpoenne Matpui npoenupoBaHusl.

7 [MogenupoBaHue TPEXMEPHBIX 0OBEKTOB, COCTABHbIE CLIEHBI, aHUMAIHS.
[locTpoeHne pealuCTUYECKUX CLIEH, UCIIOIb30BAHUE OCBELIEHUS, TEKCTYD, 5
TyMaHa U Apyrux 3g¢exToB. BrionHeHne WHAWBUIYaTbHBIX 3aJaHUM.

8 [[locTpoenue moaenu ocBemieHus. BkitoueHne HECKOIBKO PAa3InYHBIX
MCTOYHUKOB OCBEIICHUS. MCcronb30BaHne NPOKEKTOPOB. BeimonHeHne 5
VHIUBUYAJIbHBIX 3aJaHUM.

9 [Metoas! 3akpamuBanus. L[Bet. Co3naHue clieHbl, COCTOSIICH U3
HECKOJIbKUX COCTaBHBIX TPEXMEPHBIX 0OBEKTOB, UCIOIb3Ys TPEXMEPHBIE
PUMUTHBBI M IPpeoOpa3oBaHus B MpocTpaHcTBe. TekcTypsl. BeimonHenue
VHIVBUYAJIbHBIX 3aJaHUM.

BCEI'O 32
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7.  KOHTPOJIbHBIE BOITPOCHI K MPOMEXKYTOYHOM ATTECTAIIUA

1. TIlpeoOpa3oBaHus B MPOCTPAHCTBE: CABHI, BpAIICHHWE, MACIITAOMPOBAaHUE, CKOC. MaTpuIlbl
npeobpazoBannii. Cynepmno3uius npeodpa3oBanuii. [loBopor kyda BOKpPYr MpOW3BOJIBHON
ocu. PUKCUPOBaHHAs TOYKA IOBOPOTA — LIEHTP KyOa.

2. TlapamnenpHoe mpoenupoBanue. OptoroHanbHas mnpoekuuss B OpenGL. Iloctpoenue

MaTPUIbl OPTOrOHAILHOTO MPOEKTHBHOTO MPEOOPa30BaHMUS.

[lepcniekTrBHas HOpManu3anus. [loctpoeHne MaTpUIlbl TEPCIEKTUBHOTO MPOCLIUPOBAHUS.

4. OmnpezneneHue KOMIIOHEHTOB BeKTopa Hopmanu. OrpeneneHue KOMIIOHEHTOB BEKTOpa
OTpaKEeHU.

5. Iloctpoenue moaenu npeaomieHus ceeta. OnpeneneHne BEKTopa MpeoMICHHUS.

w

8.  OBPA3EL MOAYJBbHOI'O KOHTPOJIA

'OV BIIO «IOHELIKWIT HAITMOHAJIbHBIM YHUBEPCUTET»
@axynpTeT MaTEMATUKU U NH()OPMALIMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosku:  01.03.02 [lpuxraonas mamemamuka u ungpopmamuxa

Ilpoepamma noocomosxu: bakanaspuam
Cemecmp 8
Yuebnas oucyuniuna Komnvromepnas epagpuxa

MOAYJIbHASA KOHTPOJIbHASI PABOTA
3aganue 1.
LlenTp kyb6a, peObpo KoTOporo paBHoO 3, HaxoauTcs B Touke p0=(2, -4, 3). Pebpa xyba napaienbHbl
KOOPJMHATHBIM OCSIM.
[ToBepHyTh Ky0 Ha yron paBHblii & = 30€ Bokpyr BekTopa AB (¢dukcupoBaHHasi Touka oBOpoTa
LEHTp Ky0a) U clienaTh U3 Hero napaiesenune], pacrioloKeHHbIH B Touke (4, 5, 6). Pedpa
napajuiesenumnesa paBasl 3, 4, 2, COOTBETCTBEHHO.
Koopaunate! Touek A u B cnenyromue: A(2, 3, -1), B(-3, 2, 1).
Ornucatp nporiecc Bcex mpeodopasoBanuii. BeimucaTtes B 00111€M BHI€ MATPHUIIBI BCEX
MIPOMEKYTOUHBIX TPEOOPa30BaHUI U OMPENEIUTh UX KOHKPETHbIE KOMITIOHEHTHI. CenaTh
HEO0OXOMMBIC PUCYHKH. 3amucaTh MaTPUILy PE3YIbTUPYIOLIET0 MpeoOpa3oBaHusi B 0003HAUCHHSIX
Yyepe3 MaTPUIIbl TPOMEKYTOUHBIX TIPeoOpa3oBaHuil.
3aganue 2.
OpTtoroHanbHOE IPOEKTUBHOE MPEOOpPa30OBAHHUE.
30Ha BUAMMOCTH 337aeTCS KOOPIHHATAMH:
left =-10, right =15, bottom =-9, top =11, near =10, far =20.
[TocTpouTs mporiecc mpeodpa3oBaHUs 3aJaHHON 30HBI BUAMMOCTH B KAHOHHUYECKYIO 30HY
BuguMoOCTH. [IprBecTH BCce MPOMEKYTOUHBIE MATPHIIBI B OOIIEM BHJIE 1 ¢ KOHKPETHBIMU
3HaYeHUSAMHU. OOBSCHUTH JIJIS UE€TO OHH HUCITOJIb3YIOTCA.
[TomyuuTs MaTpUIly OPTOrOHATHHOTO MIpOSIUpoBaHus P.
[Momy4yuts MaTpuily npoeuupoBanus My - P Ha kapTuHHYIO mIockocTs z=0.

Brimucars KoopInHATBI IPOEKIIMU TOUKH (X, Y, Z) Ha KAPTUHHYIO MJIOCKOCTh
z=0 B o0miem cirygae.

BEBIITOTHUTE BEIYHUCIICHUS JJIs1 TOUCK 00BeKTa:

1) (x,y, 2)=(10, 10, 5), 2) (x, Yy, 2)=(-5, 5, -5), 3) (x, ¥, 2)=(0, 0, 10).
3ananue 3.

HCpCHCKTHBHOC MMPOCKTUBHOC Hp606pa3OBaHI/IC.

30Ha BUIUMOCTH 33/1a€TCSI KOOPAUHATAMMU:

left =-10, right =15, bottom =-9, top =11, near =10, far =20.
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[TocTpouts mporece npeoOpa3oBaHus 3aaHHON 30HBI BUIUMOCTH B KAHOHMYECKYIO 30HY
BUAMMOCTHU. [IpuBecTr Bce MPOMEXYTOUHbIE MAaTPHULLI B OOIIEM BUIE€ U ¢ KOHKPETHBIMU
3Ha4eHUAMU. OOBSICHUTH JUIsl YeTO OHHM UCIOB3YI0TCs. [10IydnTh MaTpuIly epCeKTUBHOTO
IIPOELMPOBaHUs. BbInucars ee ¢ KOHKpPETHBIMU 3HaueHUsAMU. [IpoBEpUTH, UTO IPU 3TOM TOYKU
[IEpPBOHAYAJIbHOM MUpaMUAbl BUAMMOCTH MEPEXOAAT B TOUKU KAHOHUYECKOM 30HBI BUJIUMOCTH:

(Xmin’ Ymins Zmin) - (_1’ -1 _1); (Xmax’ Ymin» Zmin) - (1’ -1 _1);

(Xmins Ymax> Zmin) = (=11 =1); (Xmax: Ymaxo Zmin) — (L1 -1).
3aganue 4.

HcTouHuk cBeTa HaXOAUTCA B TOUKe S ¢ KoopauHatamu (7, 13, 8).

Touka MOBEpXHOCTH 00BEKTa P UMeeT KoopauHathl (4, 2, 3).

JIBe npyrue TOYKH 3TOM NOBEPXHOCTU PABHBI COOTBETCTBEHHO:

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

Onpenenuth BEKTOP HOPMaJK N1 K MOBEPXHOCTU B Touke P . Coenarb pUCYHOK.

Beraucnuts Bektop | — HanpaBieHHs Ha HCTOYHUK CBETa U BEKTOP OTPaKEHUS I .
[TpoHOpMHpPOBaTH BCE MOJIYyYEHHbIE BEKTOPHL. YeMy, B TaHHOM cily4yae, paBHbI yIJIbl TAJICHUS U
oTpaxeHus?

Hab6romarens HaxoauTcst B Touke ¢ koopaunatamu (-4, 5, 8).

Ornpenenutsb moj KaKuM YIJIOM K MOBEPXHOCTH OOBEKTa OH CMOTPUT HA OOBEKT.

3amanme 5.

VcTOYHHK CBETa HAXOAMTCS B TOUKE S ¢ KoopauHartamu (7, 2, 5).

CBeTOBOM JTy4 MPEJIOMIISICTCS O IIOBEPXHOCTH BOBI. OTHOIICHUE TIOKa3aTeJIeH PETOMIICHUS
1n=1,33. Toyka Ha MOBEPXHOCTH BOJbI P uMmeeT koopaunatel (3,7,0).

BekTop HOpMaiH K TOBEPXHOCTH BOIbI B 3T0M Touke pasen N = (0, 0,1).

Crenatb pUCYHOK. BhINHcaTh TEOPETHUSCKYIO MOJICIh OMPEICIICHIS BEKTOPA MPEITOMIICHHSL.
BbIUuCINTE BEKTOP I - HaMpaBlIeHUs HA NCTOYHMK CBETA M BEKTOP IPeIOMICHHS T , YIIIbl
NaJICHUS ¥ TTPEJIOMIICHUSI.

Ha6monarens Haxoautest B Touke ¢ koopaunHatamu (—10, 3, 7) . Beraucnuts BekTop V. —
HarpaBJIeHUs K HaOmonaTento. OnpenenuTh Mo KaKUM YIJIOM K TTOBEPXHOCTH 00bEKTa OH
CMOTPUT Ha 00BeKT. [IpoHOPMUPOBATH BCE TIOTYyYSHHBIC BEKTOPEI.

YTBepkIeHO Ha 3aceaHUU Ka(eapbl TEOPUU YIPYTOCTH U BBIYUCIUTEIHHON MaTEMAaTUKN UMEHU

akagemuka A.C. Kocmogamuanckoro, mpoTokost Ne 0T « » 20 1.
3aBeayromuii kadenpoit Cropoxes B.1.
OK3aMeHaTop Abpamosa O.I1.

KpI/ITCpI/II/I ONCHUBAHUA MOAYJIBHOT'O KOHTPOJIA

Howmep 3a0anus Konuuecmeso 6annog
1

2

3

4

5

Bceeo 30
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13.

14.

15.

16.
17.
18.
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22.
23.
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25.
26.
27.
28.
29.

30.

31.

32.
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9. OBPA3EL 3K3AMEHAILIMOHHOI'O BUWIETA

Teopemuueckue 6onpocwl K IK3ameHy
Kommnbrotepaas rpaduxa. OcHOBHblE 00JAacTH TpUMEHEHHUs. PacTpoBas, BEKTOpHas u
¢dpakranbHas rpaguka. TpexmepHas rpaduka. IHTepaktuBHas rpaduka. Mynsrumenua.
OcHOBHBIE KOMIIOHEHTHI CHCTEMbI KOMIIbIOTepHOU rpaduku. CyiiecTBytomue rpadpuiaeckue
OMOTUOTEKH.
PactpoBas rpaduka. Pactp. [Tukcens. Bydep kagpa. butoBas miockocts, OuToBas rimyonHa.
Pazpemaromas cnocoGHOCTb pacTpa rpadu4ecKoro U300paxxeHusl.
Bekropnas rpaduka. bazossie anementsl. [Ipumutussl. Kpubie besbe.
OpakranbHas rpaduka. Ilonstue ¢pakrana. ['eomerpuueckue, anaredpanyeckue u
croxactuueckue gpakranbl. [Ipumeps! GppakTanbHBIX H300paKESHUH.
TpexmepHas rpaduka. DTarnbl IPOCTPAHCTBEHHOTO MOJIETUPOBAHHS OOBEKTA.
VYcrpoiictBa BeiBoga m3o0paxkenuit. Ilpomecc dopmupoBanus uzoOpaxenuii. OOBEKT H
HaOJIFONATEb.
duznyeckue CUCTEMbI CO3JaHUs U300paKeHNUs: TJ1a3 YelloBeKa, kKamepa 00cKypa.
Mogens CHUHTE3MPOBAaHHOM Kamepbl B KOMIbIOTEpHOH rpaduke. KapTuHHas MiI0CKOCTS.
Ortcekaromiasi pamka.
Oranbl  co3gaHus  M300paKeHMs:  MOJCIMPOBAaHUE, TIeoMeTpuueckas  oOpaboTka,
npeoOpa3oBaHKEe B pacTp, OTOOpaKeHUe.
I'padmueckuii cranpapt OpenGL. OOpaboTka BepinH U cOOpKa NMPUMHUTUBOB. OCHOBHBIE
(GyHKIIMM pUCOBaHUS MPUMUTUBOB, YCTAHOBKA I[BETa, pa3Mepa, LUTPUXOBKHU. YCTpaHEHHE
CTYHEHUYaTOCTH.
AOCTpaKkTHBIE TIPOCTPAaHCTBA B KOMIIBIOTEpHOW rpaduke: BekTopHOe, addunHOE M
€BKJINJI0BO.
[IpeoOpazoBanus Ha IUIOCKOCTH: CHABHI, BpallleHHWEe, OTpakeHHWE, MacIiTaOHMpOBaHUE.
Marpuus! npeodpazoBanuii. OTHOPOIHBIE KOOPIHUHATHI.
[IpeoOpa3zoBaHus B MPOCTPAHCTBE: CABWI, BpalleHHE, MaclITaOupoBaHHUEe, cKoc. MaTpHIlbl
npeoOpa3oBaHuil.
Cynepno3unus npeodpazoBanuid. [IoBOpoT BOKpYyr nmpon3BoiIbHON (UKCHPOBAHHON TOYKH,
0Ch TIOBOPOTA COBIAIAET € OCHIO £ (OCBIO X, OCBIO V).
[ToBopoT KyOa BOKpYT IpOu3BOJIbHON ocH. PUKCHPOBaHHAs TOUKa IOBOPOTA — LIEHTP KyOa.
Mozens npoiecca BbIBOJIa TpeXMepHOi rpadudeckoit nuupopmaryu B OpenGL.
Matpuus! npeodpazoBanuii B OpenGL. Matpuiisl BUI0BBIX peoOpa3zoBaHUil.
@peiimbl B OpenGL. @peiim kamepsl 1 MUPOBO (hpeiim.
Pa3menienne kameps! u 3aganue ee opuentanuu B OpenGL.
[TpoenmpoBanue EHTpaIbHOE U MapajuienbHoe. Buabl npoeknuii. [lepcnextusa.
[TapannensHoe poenupoBanre. OproronanbHas nmpoekuus B OpenGL.
[TocTpoeHne MaTpuIlbl OPTOTOHAIBHOT'O MPOEKTUBHOTO MPE0Opa30BaHuUs.
Kocoyronbhas npoekius. MaTpuiia KOCOYroiabHOTO MPOELUPOBAHHUS.
ITepcniekTuBHas HopMmanu3anus. [ToctpoeHre MaTpUIbl NEPCIEKTUBHOTO MPOELIMPOBAHUS.
[TepcniektuBHBIE IpeoOpazoBanus. Oynkunn OpenGL.
MeToabl MOAETHPOBAHUS TPEXMEPHBIX 00BEKTOB. MoienrpoBaHue Kyoa.
Anroputm z-0ydepa Ui yaaneHuss HeBUAUMBIX oBepxHocTel. Tect rmyOunbl B OpenGL.
IToctpoenne Monenu ocBenieHHs. B3aumonelcTBue CBETa M MaTepuaja IOBEPXHOCTH:
3epKaJIbHOE OTpakeHue, Tudy3Hoe OTpakeHHe, MPEITOMIICHHUE.
Buapl MCTOYHMKOB cBeTa, peain3yeMbIX B KOMIbIOTEpHOH rpaduke. LlBer mzmydenus u
(GYHKIIMM MHTEHCUBHOCTH W3NTydeHusl. MoenupoBaHre mpokKeKTopa.
Mogens otpaxenuss ®onra. Otpaxenue (oHOBOro cmera, AUPPYy3HOE OTpaKEHHE U
3epKaJIbHOE.
Mopnens orpakenuss @onra. OnpeneneHre KOMIIOHEHTOB BEKTOpa HOPMAJIH.
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33. Mogenb orpakenust @onra. OnpeneneHre KOMIOHEHTOB BEKTOPA OTPayKEHHSL.

34. Iloctpoenune Mozenu npejaomieHus ceera. OnpeeneHue BeKTopa MpeaoMIIeHHUS.

35. MeTozpl 3aKpamuBaHUsl MHOTOYTOJIBHUKOB: TUIOCKOE 3aKpalldBaHHe, WHTEPIOJISALNOHHOE
3akpamuuBanue ['ypo, 3akpamuBanue no merony PoHra.

36. Onucanne uctouHukoB cBeta B OpenGL (TOyeyHbIe MCTOYHHMKH, yJaJIeHHBbIE MCTOYHHKH,
MIPOKEKTOPHI).

37. Monenu ocBenienusi B OpenGL.

38. Peanuzanus cBoiicTB MmaTepuaioB o0bekTa B OpenGL.

39. Liger. LIBeToBBIC MO/IETH B KOMIIBIOTEPHOH TpaduKe.

IOy BIIO «IOHEIKA HAIIMOHAJIbHBII YHUBEPCHUTET»
®dakynbTeT MaTeMaTUKH U MHPOPMALIMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosku:  01.03.02 [Ipuxraouas mamemamuka u ungpopmamuxa

Ilpoepamma noocomosxu: bakanaspuam

Cemecmp 8

Yuebnas oucyuniuna Komnvromepnas epagpuxa
BUJIET Ne 1

1. Kommerorepnas rpaduka u MmyabtuMeana. OCHOBHBIE 00sacTu mpuMeHeHus. PactpoBas,
BEKTOpHasl, hpakTanbHas rpaduka. [[BeToBble MOAETN B KOMIIBIOTEPHON Ipaduke.

2. MlcTouHUK CBETa HAXOAUTCA B TOUke S ¢ koopauHatami (7, 13, 8). Touka moBepxHOCTH 0OBEKTA
P umeer koopauHaTHI (4, 2, 3). /IBe Apyrue TOYKU ITON MOBEPXHOCTU PABHBI COOTBETCTBEHHO: P1 =

(-3,5,-4), p2=(2,1, 7). Onpenenuth BeKTOp HOpManu N K mMoBepxXHOCTH B To4yke P . Caenars
pucyHOK. Borunciuts Bextop | — HanpaBiaeHus Ha HCTOYHMK CBETA M BEKTOp oTpaxkeHus I . Uemy,
B JAHHOM CJIy4ae, paBHBI YIJIbI MAaJeHUS W OTpakeHus? HalOmromatenb HaXOIUTCS B TOYKE C

koopaunHaTamu (-4, 5, 8). OnpenenuTs Mo KaKuM yIJIoM K HOBEPXHOCTH OOBEKTa OH CMOTPUT Ha
00BekT. [IpoHOpMUpPOBaATh BCE MOTYUEHHBIE BEKTOPHI.

VYTBepkJIeHO Ha 3aceaHuM Kaeapbl TEOPUHN YIIPYTOCTU U BBIYUCIUTEILHOW MaTEMaTUKU UMEHH

akagemuka A.C. Kocmogammuanckoro, mpoTokost Ne OT « » 20 1.
3aBeayromuit kadeapoit Cropoxes B.1.
OK3aMeHaTop Abpamosa O.I1.

Kputepuii ouennBanus 3x3amena no kypcy «Komnbrorepuas rpaguka

OneHka «OTJMYHO» — TIOJHbIE M OOOCHOBAaHHbIE OTBETHI Ha BCE BOIMPOCHI
9K3aMeHalMOHHOTO Omiera, npu yciaoBuu 40 OalaoB B ceMecTpe 3a TEKYIIHE WHINBUAYATbHBIE
3agaHuda. OLEHKa «X0POoII0Y» — HE3HAYUTEIbHbIE HETOYHOCTH B OTBETaX MPHU MOCTPOCHUHN MOJIETEH
U aHanu3e pe3yJabTaTOB MEPBOTO BOMpoca OuiieTa, MOJMHBIM U OOOCHOBAaHHBIM OTBET HA BTOPOI
BOIIPOC JK3aMEHAIMOHHOTO Owmiera, mpu ycioBuu 30-40 OamnoB 3a TEKYIIUE WHIWBHIYyaTbHBIC
3aganus. OIeHKa «yA0BJETBOPUTEIBLHO» — IMOTPEIIHOCTH B MOCTAHOBKAaxX 3a/lay, B MOCTPOCHUHU
MoJieIe U aHalnM3€e pe3yJbTaTOB MO0 BCEM BOMpPOCAM IK3aMEHALMOHHOIO Ousera, mpu yciaoBuu 15-
30 OamnoB 3a TeKyllMe WHAWBUAyalbHble 3amaHus. OIEHKa «HEYIOBIECTBOPUTEIHHO» — HET
OTBETOB HU Ha OJIMH BOIPOC OmIeTa.
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10. OBPA3EIl TECTOBOI'O 3AIAHUSA
BAPUAHT 1
1. Kakue ocHOBHBbIE 00J1aCTH NPUMEHEHHUs KOMNbIOTePHO# rpaguku?
a) TOJIb30BaTENIbCKUI HHTEpdErc
b) oTtobpaxenue uHGOpMaIUH, TPOSCKTUPOBAHUE, MOICITMPOBAHNUE, [T0JIL30BATEIBCKUI HHTEPDEIC
C) TOJIBKO OTOOpakeHHE HHPOPMAITHH
d) moctpoeHue TpexmMepHoii rpaduku
2. U300pakeHusi B BEeKTOPHOI rpaguke CTPOATCH € MOMOIUbIO:
a) MaTeMaTH4ecKux Gopmymn
b) 00beKTOB THIIA JTHHHIA
C) OTJENIbHBIX TOYEK — MUKCEIen
d) MaTeMaTHYECKHUX OMMUCAHUN OOBEKTOB M KOMOMHAIMI KOMITBIOTEPHBIX KOMaH,T
3. B komnbloTepHoii rpadguke co3gaHue H300paKeHUs1 OCYLIECTBJISIETCS ¢ IOMOIIbIO:
a) pHCOBaHHMS Ha TIOCKOCTH
b) pucoBaHnusi B ipocTpaHCTBE
C) MOJIEJIM CHHTE3UPOBAHHOW KaMephl
d) Merosa TpacCUpPOBKH Jydei

4.B OJHOPOAHBIX KOOPAUHATAX TOYKE B IIPOCTPAHCTBE P(X, Y, Z) CTAaBUTCHA B COOTBETCTBHC

BEKTOp:
X | X Dx Dx
ar="| wr=|Y| op="] @p=|"
z z 7 Py
1| 0 0 1
1 0 0 0
0 cosp -sing O
5. Marpuua R = . ONMCHIBAET B MPOCTPAHCTBeE NMpeodpa3oBaHme:
0 sing Cos @
0 0 0o 1

a) MOBOPOTa BOKPYT OCH Y

b) moBopoTa BOKpYT ocu X

C) caBura

d) moBopoTa BOkpyr ocu Z

6. B cucreme KOMNbLIOTEPHOI rpad)MKu 30HA BUAUMOCTH NMPeACTABIAET CO00ii:
a) yCEYEeHHBIH KOHYC

b) 6eckoHeUHYyIO MUPAMHY BUIAMOCTH

C) YCEYEHHYIO MUPaMUy BUTUMOCTH

d) TpyOy mpsIMOYTOJIBHOTO CEUCHHMS

7. BUAMMBIMH CYMTAIOTCS TOJBKO T€ TPAaHU

a) HOpMaJTi, KOTOPBIX MEePIICHANKYIISIPHBI JIMHUH B3TJIs/1a

b) HopManH, KOTOPBIX HAIIPABJICHBI B LIEHTP SKpaHa

C) HOpMaJTi, KOTOPBIX HANPaBJICHBI B HAYaJI0 MUPOBOW CHCTEMBI KOOPIUHAT
d) HOpmaiH, KOTOPBIX HANPaBICHBI B CTOPOHY HAOJIFO1aTEIIs
8. O0beKT MOKHO YBH/IETh, €CJIU OH

a) HaXO/UTCS B 30HE BUJIUMOCTH

b) mororaeT Bech maaromIHii CBET

C) OTpa)kaeT UJIH MPOITYyCKAET CBET

d) HaxoauTCs B Ha4Yajae KOOPIHHAT

9. ®oHOBOE OCBelleHNe 00ecIeunBaeT

a) paBHOMEPHOE OCBELICHHE 10 BCEMY NPOCTPAHCTBY CLICHBI
b) paBHOMEpHOE OCBelIEHHE 3aIHETO ITaHa CIICHBI
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C) CaMOCBEYCHHE OOBEKTOB CIICHBI

d) ocBerienne 00bEKTOB BOIM3U HaYaaa KOOPAMHAT

10. Jst BpIuucjeHns pyHKIMU HBETA MPOU3BOJIbHOI TOYKH MOBEPXHOCTH 00BEKTA B MO/IEJH
@oHTa HCMOJIL3YIOTCS CJIeIyI0IIHe BEKTOPDI:

a) HOpMaJTi, HallpaBJICHUS Ha HAOIIOATelIs, IPEITOMIICHUS

b) Hopmanu, HanpaBiieHus Ha HAOJIFOIaTeIs, HAITPABJICHHUS HA UCTOYHUK CBETA, HAMIPABJICHUS
UJCATLHOTO OTPAKEHUS JIyda

C) HOpMaJTu, HallPaBJICHHUS HA HCTOYHHUK CBETa, HAIIPABIICHUS UCATHHOTO OTPaXKCHUS JIyda

d) HanpaBieHUs Ha HAOJIFOIATEIIsA, HAITPABIICHHSI HA KICTOYHUK CBETa, HAITPABJICHHS UCATHbHOTO
OTpaKEHHUSI Jy4a, TPEITOMIICHUS

11. KPUTEPUU OLIEHUBAHMUSA

B Teuenue cemectpa CTyIeHT MOKET 3apaboTarh 0asuibl (B OOIIEH CI0MKHOCTH MAKCUMYM
100 GaytoB) 3a CIEAYIONIUE BUJIBI ICATEIHHOCTH:
3aJlaHus 1151 JIAOOPATOPHBIX 3aHIATUH, TECTUPOBAHUE, MOy IbHAsI KOHTPOJIbHAS pab0Ta 1O TEOPHH U
IIPAKTHKE, aKTUBHOCTb Ha 3aHATUAX, HHAUBUAYAJIbHbIE TBOPUECKHE 3a/1aHusl (OOHYCHBIE OaJlIbl).

®opma KOHTPOJISA Bbamasl
BeimonHenue TeKymux 3aaaHus 1uis 1JabOpaTOpHBIX 3aHATUI 40
WNunuBHTyabHBIE TBOPYECKUE 3aaHUS 10
MonynbpHast KOHTpOJIbHas paboTa 30
TectupoBaHue MO0 TEOPETUIECKOMY MaTepHaTy 20
OOuwmii utor 100

Kaxnomy cTyieHTy He0OXOIMMO BBITOJIHHUTE JAeCATh 00s3aTenbHbIX 3amanuit (1-3, 5-11) [1].
Kaxnoe 3amanne opopMIIsieTcs: OTIENBHBIM IPOSKTOM M CIAETCS TPETOIaBaTEINo, ITyTeM
cobecenoBaHus BO BpeMs 3aHATHI. KonmdecTBo 0aIuioB 3a 3aJaHNe 3aBUCUT OT OTBETOB CTY/IEHTA
Ha BOTIPOCHI TpernoiaBaress. 3a 3aJaHue, CIaHHOe He B CPOK cHUMaeTcs 1 Oa.

Ikana 6a/1710B 32 TeKylIMe MHANBUAYATbHbIE 3aaHus (B cymme 40 6aioB)
Howep |4\ 5 | 3 5|6 | 7|8 |9]|10]12
3aJaHHS
KonnuecTBo
0a/u1oB
Cpoxu
caqn
3aJIaHus 2 2 3 3 4 4 5 | 56| 6 7
(yueOHas
HeJens)

2 1 4 3 5 5 2 6 6 6

[To xenmaHuIO CTYJ]EHTa MOTYT OBITh BBIITOJIHEHBI TONOJHUTEIbHbBIE HHANBUYAIbHBIE TBOPUECKHE
3aganus (10 6anoB) ABIAIOTCS JOTOJTHUTEIBHBIMU U MOJEIUPYIOTCS CTYIEHTAMU CAMOCTOSITETILHO
B 3aBUCHUMOCTH OT XeJIaHHsI TPOJAEMOHCTPHPOBATh IPUOOPETEHHBIE 3HAHUS.

MonynbHas KOHTpoJIbHAsA paboTa COCTOUT M3 HECKOJIBKHX 5 3a/laHull (KaXkJ10€ 3a/laHue
OlLIEHUBAeTcs B 6 6AJUIOB) U MPOBOJUTCS B TEUCHHUE CEMECTPA.

TecTupoBaHue MO TEOPETUYECKOMY MaTepHaly IPOBOJIUTCS Ha 7 HE/ENE 3aHITHH.
DK3aMeHalMoHHas paboTa oneHnBaeTcs MakcumyM B 100 6asios.
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Kpurepun oueHuBaHus 3HAHUI CTYJIEHTOB HA DJK3aMeHe:

OHCHKa «OTJIMYHO» — IOJIHbIE 1 00OCHOBAaHHBIE OTBETHI Ha BCE TpH BOIIpoOCa
9K3aMEHaIlMOHHOTO Ouiera, mpu yciaouu 40 GaisioB 3a TeKylIMe UHIUBUyaIbHbIC 3aJaHUSI.

OHCHKa «XO0pOoII0» — HE3HAUYUTCIIbHBIC HCTOYHOCTU B OTBCTAX ITPU IMOCTPOCHUHN MOI[CHCﬁ u
aHaJIM3€e Pe3yJIbTaTOB MEPBBIX JBYX BOIMPOCOB OMIIETA, MOJTHBIA M 0O0CHOBAaHHBIA OTBET HA TPETUI
BOIIPOC 3K3aMEHAITMOHHOTO Ounera, mpu ycioBuu 30-40 6anioB 3a TEKyIue WHAUBUIYATIbHBIC
3aaHusl.

O1eHKa «y/10BJIETBOPUTEIBHOY — MOTPEIIHOCTH B MTOCTAHOBKAX 3aJ1a4, B IOCTPOCHUHU
MoJieJIei U aHaIM3€ Pe3yNbTaToOB MO0 BCEM TPEM BOIIPOCaM 3K3aMEHAI[MOHHOTO OusieTa, pu
ycnoBuu 20-30 6anioB 3a TEKyIIME WHAUBUIYAIbHbIC 3a/IaHUS.

OrneHka «Heyn0BIETBOPUTENIbHO» — HET OTBETOB HU Ha OJMH BOIIPOC OUIeTa.

CrtyaeHT, uMeOIIUii MeHbIIe 15 0a/U10B 3a TeKylue HHAUBUAYAJIbHbIE 32IaHUS K
IK3aMeHY He J0NycKaeTcs.

ILlIxana coomeemcmeus 6an106 HAUUOHANLHOU WIKATlE

Onenka Omnenka mo OueHka 1o rocyAapcTBeHHOM HIKAaJie Onenka 1o
no mkaje | 100-6anabHoM (3x3aMeH, TP PepeHINPOBAHHBIN 3a4eT) rocy1apCcTBEeHHOMI
ECTS HIKaJie mKaJje (3ayer)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YIOBJICTBOPHUTEIHHO) 3a4TE€HO
E 60-69 3 (yIOBIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TCHO

C BO3MOKHOCTBIO TIOBTOPHOI! cllaun
F 0-34 2 (HeyIOBJIIETBOPHUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOM clla4y¥l PU YCIOBUU
00s13aTeIbHOTO HAbOpa JOTOTHUTEIBHBIX OAJITIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHMUE YYEBHOI'O ITPOLECCA

JlexuroHHBIE 3aHATHS MPOBOAATCS B ayAUTOPUH, OCHALEHHON MYJIbTUMEIUUHON TEXHUKOMH,
KOMITBIOTEPAMH U TOCKOM.

JlaboparopHble 3aHATUS TPOBOASTCS B  KOMIBIOTEPHOM  Kjacce, 00OpPYIOBaHHOM
KOMITBIOTEPAMH C JIMIIEH3MOHHBIM IMPOTPAaMMHBIM OOecredeHueM, JOCTyrnoM K cetn HHTepHer,
CTOJIaMH, JOCKOM.
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13.

PEKOMEH/IOBAHHAS JIMTEPATYPA

Ne
n/n

HaumenoBanue

Koia-Bo
IK3EMILISIPOB
B OnOJHMoOTEKE

JouHY

Hanuumne
3JIEKTPOHHOM
BEPCHHU B
IbC

Ocnoenasa numepamypa

Kommnbrotepnas rpaguka: yaeGHOE HocoOue / cocr.
O.I1. A6bpamoga, E.C. I'mymankos, M.H. I1aueBa. —
Honenxk: JJouHY, 2020. — 247 c.

AIIEKTPOHHOE
yaeOHOe
U3JIaHue

AoGpamoga, O. I1. Komnsrorepnas rpaguka. OpenGL:
VYue6. mocodue / O. I1. Abpamosa, P. H. Heckopoes;
Hownen. Han. yH-T. - Jlonenk: JlonHY, 2004. - 80 c.

10

Aopamoga, O. I1. [IporpamMmMmupoBanre KOMIBIOTEPHOM
rpaduxu. OpenGL: yue6. mocobue / O. I1. AGpamosa, P.
H. Heckopopaes; Joneu. Hai. yH-T. - Jlonenk: JlouHY,
2006. - 117 c.

Aopamoga, O. I1. [IporpamMmmupoBanre KOMIBIOTEPHOI
rpaduxu. OpenGL: yue6. mocobue / O. I1. Abpamosna, A.
U. Anydpuesa, P. H. Heckopones; Jlonenkuii Hail. yH-T,
dak. MaTeMaTUKH U UH(OPM. TEXHOIOTHMA. - JJOHeK:
HouHYVY, 2012. - 119 c.

AJIEKTPOHHOE
yueOHoe
U3aHue

Huxymun E. A. KomnbrotepHasi reoMeTpus 1 alropuTMbl
MamuHHOU Tpaduku: [ Yued. mocodue] / E. A. HukynuH. -
CII6.: BXB-IlerepOypr, 2003. - 550 c.

32

[TaBnoBckas, T. A. C/C++. [IporpammupoBaHue Ha s3bIKe
BBICOKOI'O YPOBHS: yue0. JUIsl CTy/IEHTOB BY30B,
oOyuyaromuxcs 1o HanpasjieHuto "MHpopmaTrka u
BeruncanT. Texuuka' / T. A. I1aBnoBckas. - MockBa [u
ap.]: utep, 2009. - 460 c.

22

[TaBnosckas, T. A. C/C++. [IporpammupoBaHue Ha A3bIKE
BBICOKOT'O YPOBHSI: yue0. /Uil CTY/IEHTOB BY30B,
oOyuaromuxcs 1no HanpasieHuto "Mudopmaruka u
Bbuncint. Texuuka" / T. A. TlaBnoBckas. - Mocksa [u
np.]: Turep, 2010. - 460 c.

31

Xnmi, @. OpenGL: ITporpaMMupoBanne KOMIIBIOTEPHOU
rpaduku / @. Xuur; [ep. A. lllkanosa. - 2-e u3x. - CII6.:
ITutep; M. u np., 2002. - 1082 c.

/Jlonoanumensnasn numepamypa

OpenGL: Odur. crpas. / [Tox pen. JeiiBa Llpaitnepa. -
M. u np.: DiaSoft, 2002. - 512 c.

10.

OpenGL: O¢uu. pyk. mporpammucra / Meiicon By,
xexn Helinep, Tom JleBuc, Jleiis paitnep. - M. u ap.:
DiaSoft, 2002. - 584 c.

11.

Kpacnos, M. B. OpenGL. I'paduka B mpoekrax Delphi:
[Tpakt. pykoBoactBo / M. B. Kpacnos. - CII6. : BXB-
[TeTepOypr, 2004. - 345 c. + 1 ru6. MarHuT. JUCK.

12.

Pomxepc, 1. @. Marematndeckue OCHOBBI MAIIMHHON
rpaduxu: [Yueb. mocodue] / 1. Pomxkepc, k. Axamc;
ITox pen. FO. M. basikoBckoro u ap.; Ilep. co 2-ro aHri.
u3g. [1. A. Monaxosa u ap. - M.: Mup, 2001. - 604 c.

13.

Pomxepc JI. AnroputMudeckre OCHOBbI MAIIMHHON
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rpaduku / JI. Pomxkepc; niep. ¢ anrn. C. A. Buueca u np.;
nox pen. 0. M. baskosckoro, B. A. I'anakTuoHoBa. -
Mocksa: Mup, 1989. - 503 c.

14. | Tuxomupos, lO. [IporpamMmmupoBanne TpexMepHOI
rpaduku / FOpuit Tuxomupos. - CI16. u ap.: BXB-C.- 1
ITeTepOypr, 1999. - 256 c. + 1 I'u6. MaruuT. Juck.

15. | I'mymakos, C. B. Komnberotepnas rpaduka: Yuebd. kypc /
C. B. I'mymaxkos, I'. A. Kuaa6e. - Xapbkos: @onmno; M.: 3
ACT, 2001. - 500 c.

16. | Yopasistomie cucteMsl U MamuHbl. - Kues: HCTUTYT
kubepHetuku uMm. B.M. I'nmymkoBa HarmmonansHnoi 434
aKaJeMuu HayK YKpaussl, 1995-2011.

14, NUHD®OPMAIIMOHHBIE PECYPChbI

TeKCThI JIEKIHI IO KYpCY B 3JIEKTPOHHOM BH/JIE
Vuebubie mocobus mo kypey [1, 4]
Meroaunueckue ykazaHus
https://www.opengl.org/
http://www.opengl.org.ru/lesson/index.html

abkrowdE

15. MMPOIT'PAMMHOE OBECIIEYEHHUE
Cpena pazpadorku Microsoft Visual Studio, criermgukarms OpenGL 3.3.

Pabowas mporpamma paccMOTpeHa W TEpeyTBEp)KIeHa Ha 3acelaHuM Kadeapbl TeopHu
YIPYroCTH U BBIUMCIUTENBbHOW MaTeMaTuku uMeHH akaaemuka A.C. KocmomammaHckoro c
n3MeHeHusiMu (0e3 u3meHenuii) va 20 rog.

ITporoxoi Ne or“ 7 20 1.

3aBenyromuii. kageapoii B.1. CtopoxeB

Pabouass mporpamMMa pacCMOTpPeHAa W IepeyTBEpXkJICHA Ha 3aceqaHuu Kadeapbl TEOpUU
VIOPYrOCTH W BBIYUCIUTENBHONW MareMaTHku wuMmeHu akajgemuka A.C. KocMomammanckoro c
n3MeHeHussMu (0e3 n3meHeHui) Ha 20 rom.

13 2

ITporoxoi Ne oT 20 1.

3aBenyromiuii. kageapoii B.1. CtopoxeB

PabGouast mporpamma paccMoTpeHa M TIEpEeyTBEpXKIeHa Ha 3aceJaHuu Kadeapbl Teopuu
YOPYroCTH W BBIYMCIWTEIbHON Marematuku uMmeHu akajgemuka A.C. KocMomamuaHckoro c
n3MeHeHussMHu (0e3 n3meHeHui) Ha 20 roj.

13 2

ITporoxoi Ne oT 20 1.

3aBenyromiuii. kageapoii B.1. CtopoxeB



https://www.opengl.org/
http://www.opengl.org.ru/lesson/index.html

