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Mporpammy avcumnnnHbl paspaboTan(a)(n) accucteHT, 6/c CtenaHosa 3.P. kadenpa TexHonorui
NPOrpaMMUPOBaHNS OTAENEeHNE (PYHOAMEHTaNIbHOW MHPOPMATVKL 1 MHOPOPMALIMOHHBLIX TEXHOMOTUIA |
ERStepanova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Kypc nocesileH MmateMaTnyeckiM OCHOBaM KOMMbIOTEPHOM rpadoukn 1 MeToaaM peannsaumm
OCHOBHbIX alrOPUTMOB C NOMOLLbIO dPyHKUMIA U3 Brubnuotekn OpenGL. Jaetcsa yrnybneHHoe
N3N0XEHNE BONPOCOB, CBSI3AHHbIX C CUCTEMaMM KOOPAUHAT 1 MeTogaMmn nx npeobpas3oBaHus.
PaccMoTpeHbl cnocobbl NpeacTaBneHnst KpUBbLIX 1 MOBEPXHOCTEN. 3N10XeHbl OCHOBHblE MOLEenH,
CBSI3aHHbIE C OCBELEHHOCTbIO 00BEKTOB. Ha MpakTMyeckux 3aHsATUSIX CTyAeHTbl OCBanBaloT paboTy ¢
doyHkumamm OpenGL ¢ nomouwpto 3D pepaktopa Blender

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas ancumnnvHa sknodeHa B pasgen " 51.B.0J.5 OucumnnuHbl (MOaynn)" OCHOBHOM
obpaszoBartenbHoit nporpammbl 09.03.04 MNMporpaMMHas NHXeHepus 1 0THOCUTCS K 06si3aTenbHble
avcumnnuHbl. OcBavBaeTcs Ha 2 Kypce, 4 cemecTp.

JaHHasa oucumnnmHa oTHOCUTCS K I'IpO(peCCVIOHaﬂbeIM OncunninHam.

YnTaeTtcs Ha 2 Kypce B 4 ceMecTpe ANns CTyAeHTOB 0byyarowmxcs no HanpasneHuto "MporpamMmmHas
NHXeHepus".

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNETEHUNN:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMon KoMneTeHLUN
AK-1 CMOCOBHOCTb AEMOHCTPaLMM 0bLeHay HbIx 6a30BbIX 3HAHWIA
TECTBEHHbIX HayK, MaremMaTuku n nuH mat

(NPOcheccroHanbHbIe ecrtecTse ayk, matematy (hopmaTuKu, NOHMMaHne

KOMMETEHLINN) OCHOBHbIX (0aKTOB, KOHLIENLMIA, NPYHLINMOB, TEOpWi, §
CBSA3aHHbIX C NPWUKIAOHON MateMaTUKon 1 MHOPMATMKON
YBEPEHHOE 3HaHMe TeopeTnYecKmx 1 MeToan4ecknx OCHOB,
MOHMMaHne PYHKLIMOHaNbHbIX BO3MOXHOCTEWN, Creayowmnx
npeaMeTHbIX obnacrteit: PazpaboTtka MHPOPMaLMOHHBIX
cuctem, MogenupoBaHue 1 aHanus NporpamMmMHOro

[K-6 obecneyeHns, TexHonormm MynbTuMenna, ApxuTekTypa u

(npodpeccunoHanbHbie opraHusauus komnbtotepos, KoHdgouryprposaHme v

KOMMNeTeHL M) NCMONb30BaHNE ONepaLMoHHbIX cuctem, PaspaboTtka u
MPUHLMMBI CETEBbLIX TEXHONOIMIA, CNOCOOHOCTb OCYIECTBNATh
LieneHanpasBneHHbI MOMCK NHPOPMAaLMKN O HOBEMLINX Hay4YHbIX
N TEXHONOTNYECKNX OOCTUXEHMAX B ceTn VIHTepHeT n n3 opyrux
NCTOYHMKOB

MK-8 CNOCOBHOCTb CHOPMMPOBATb CYXAEHNS O 3HAYEHUN U
nocnencTBuAx cBoeu n NOHaNbHOM 0eATeNbHOCTH

(NPOChecCMoHanbHbIe ocnenc CBO€l NpodPecCcnoHanbHoOn AeAaTenbHOCTH C

KOMMETEHLINM) y4eToM coumarnbHbIX, NPOJPECCUOHASbHbBIX N 3TUYECKMX
no3nunm
CNOCcOoBHOCTb pewaTtb 3a4a4v NPoON3BOACTBEHHOW U

MK-9 TEXHONOrM4Yeckom OesaTenbHOCTU Ha NPogpeccnoHanbHOM

(npodpeccunoHanbHble YPOBHe, BKNto4as pa3paboTky anropuTMUYECKUX 1

KOMMeTeHuunn) MPOrpaMMHbIX PeLeHnin B 06nacT CUCTEMHOTO 1 NPUKNAAHOMo
nporpaMmmMmpoBaHmns
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B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:

1. DONXeH 3HaTb:

- B KaKux 3agadax npvMeHnMbl MeToabl KOMMAbIOTEPHOW rpadoukin
2. DONTXEH yMeTb:

- OPUEHTUPOBATLCS B TEXHONIOrNAX KOMMbIOTEPHOW rpadouku

3. DONXEH BnaneThb:

- TEOPETNYECKMMM 3HAHUSMU: B 0OnacT Co3aaHns rpadomyeckoro uHtepdeinca, o Metoaax
CO3[,aHNS LBETOBbIX 3EKTOB, O CNOCcobax BHYTPEHHEr0 NPEACTABNEHNS KPUBLIX 1 MOBEPXHOCTEN,
0 Npuemax aHMMaumnm n3obpaxeHus

- HaBblkamm paboTbl ¢ rpacpmnyeckmumm 3D naketamm Tuna Blender

- NPUMEHSTb NOMYYEHHbIE 3HAHNS U HABbIKN B CBOEN NPOCPECCNOHANbHON AEATENBHOCTH

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 4 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3ayeTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Pasnen
Henens MX TPYAOEMKOCTb Tekywme hopMbl
N .D.VII(\:IILéVJIJ‘I';’r’I.IV;I'HbI/ CemecTpl. o vectpa (B 4acax) KOHTponst
NexuuulTPaKTUYeCKNe/TaGopaTopHbie
3aHATMA pa6oTi

Tema 1.
YenoBeko-MallnHHbIN
NHTEpdoenc. dTanbl
paspaboTtku. MpuHUMNbI

opraHvsauuu
UHTepdeinca c
1 yrnpasnsowen 4 4 0 4 Q;)ESI:IJMH: °
‘lcuctemoli. MoHsTHe 06
SProHOMUKeE.

Vicnonb3oBaHue LBeTa,
TEKCTa U UKOHOK ONns
OTpaxXeHuns Tekylero
COCTOSIHUSI CUCTEMBI.

KETPOHHBH
B_EPCHTET
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Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N 'nuﬁﬁ""""HH/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Nekuunn

Tema 2. LiBeToBble
momenn: RGB, CMYB,
YUV, HSB .
OcobeHHoCcTK Moaeneli
N NX NPUMEHEHNE.
2. PacTposble n 4 4 0 4
BEKTOPHbIE AUCMNEN.
PacTtposble n
BEKTOPHbIE
n3obpaxeHus

Tema 3. [1BymepHas
rpagouka.
CTtpykTypusaums
n3obpaxeHus.
Cnocobbl BU3yannsauum
3'J'II/IHVII7I. BektopHas 4 4 0 4
rpagouka ons
npencrasneHms
KpuBbIx. CnnanHbl n
KpvBble besbe

Tema 4. TpexmepHas
rpadpvka. OgHopoaHble
KOOpAMHAaThI. nomaiuHee
4.[MpeobpasoBaHne 4 4 0 4 3apaHve
CUCTEMbl KOOPAUHAT.
MNupamupa otceveHns.
Obbemntowas cgepa

Tema 5.
CTtpykTypusaums. nomMauHee
5.[Annpokcumauuns 4 4 0 4 3apaHve
NMOBEPXHOCTU
NoNNaapPOM.

Tema 6. NURBS kpusble
‘|1 NOBEPXHOCTN.

JomallHee
3adaHune

JomaliHee
3agaHune

nomallHee
4 4 0 4 3agaHue

Tema 7. TekctoBas
nHgopmaums. Cnocobbl nomauHee
7.|Mmoondpmkauum 4 4 0 4 3apaHve
TEKCTOBOM
MHdbopMauun.
Tema 8. PactpoBble
npencrasneHms nomaiuHee
8.[noBepxHocTten. Mogenu 4 4 0 4 3anaHve
OCBelLlEeHNS
NMOBEPXHOCTMW.

Tema 9. Moandomkauus JomaliHee
9.|n30b6paxeHus. 4 4 0 4 3afaHve
AHMMaLNA CUEHDI.
Tewma . Itorosas 3K3ameH
: 4 0 0 0

doopma KOHTpons

KETPOHHBH
B_EPCHTET
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Buabl n yachbl
ayauTopHOM paborThbl,

Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpal (B yacax) KOHTpOnsi

MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

NTtoro 36 0 36

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. YUenoBeko-MalUMHHbIA MHTepdhenc. ATanbl pa3paboTkn. MpPUHLMNBI OpraHu3auum
MHTepdoenca c ynpaensiowen cucteMon. NMoHsiTue 06 aproHommke. MUcnonb3oBaHue LBeTa,
TeKCcTa U MKOHOK O/19 OTpaXeHUsl TeKyLLLero COCTOSSHUSA CUCTEMbI.

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

YenoBeko-MawWwmnHHbIA nHTEPdoeiic. padmnyeckmii cnocob oueHkn cutyaumm. MNMoHsTre 06
aproHomuke. dtanbl pa3paboTkn NHTEpPAIEca C yHETOM 3IEMEHTOB SPrOHOMUKN. MpuHUMNbI
opraHusauum nHTepdoenca c ynpaenswouen cuctemon Vicnonb3osaHue LBeTa, TeKCTa N MKOHOK Ans
OTPaXEeHNs TEKYLLEro CoCTosHMS cnucTembl. CpaBHeHNe cnocoboB 0TOBpaxeHMs MHpopMauun ¢
MOMOLLbIO TEKCTA U rpadounkm

naboparopHas pabora (4 4aca(oB)):

MoHsATMe 06 SpProHomuke. Mcnonb3oBaHue uBeTa, TEKCTa U MKOHOK ONs oTpaxXeHuns Tekylero
COCTOAHUNSA CUCTEMDI.

Tema 2. LiBeTtoBble Mmopgenu: RGB, CMYB, YUV, HSB . OcobeHHOCTM MOaenen n nx
npumeHeHue. PacTpoBblie N BEKTOPHbIe aucrnien. PactpoBbie U BEKTOPHbIe M306paXxeHus

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

LisetoBble Mogenu: RGB, CMYB, YUV, HSB . ®uanonornyeckme oCHOBbI NOMYYEHNS LIBETHOMO
n3006paxeHunst MyTeM CMeWweHNs OCHOBHbIX LIBETOB. BHyTpeHHee npencTtaBneHne popmata RGB B
dovKcMpoBaHHOM 1 nnasawowem coopmaTtax. Mogens CMYB u ee npumeHeHve ansa uenem nevatu.
3aBncuMoCTb BOCMpuMATMA n3obpaxeHust oT oceeweHHocTn. Mogenb YUV 1 ee npumeHeHns ons
O0QHOBPEMEHHOW Nepenayn LBETHOro U TOHOBOro n3obpaxeruii. Mooens HSB 1 ee npuMeHeHne
BMecTo RGB Ha atane npoektupoBaHms. OcobeHHOCTM MoLenei n nx npuMeHeHne. PacTpoBble 1
BEKTOPHble ancnnen. PacTpoBble 1 BEKTOPHbIE N300paxeHnst

naboparopHas pabora (4 yaca(oB)):
PacTpoBble 1 BEKTOpHble aucnnen. PacTpoBsble 1 BEKTOPHbIE N300paxeHust

Tema 3. [ BymepHas rpacdouka. CTpyktypusaumsa nsobpaxeHmsa. Cnocobbl BU3yanusaumm
nuHun. BekTopHas rpacpuka onsi npencrasneHns KpuBbix. CnnamHbl n Kpusbie beabe

JNeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Bubnuoteka OpenGL. [1symepHas rpacuka.llpeactaBneHune n3obpaxeHns ¢ NOMOLLbIO pacTpa u ¢
MOMOLLbIO BEKTOPHOro goopmarta. Crnocobbl BU3yanuaaumm nvHuin Npobnembl BU3yanusaunm MnHWN B
pacTtpoBoM goopmarte. [NpnMeHeHne BeKTOpHOro oopMaTa ans co3faHuns WpuagoToB N KPUBbIX
obwero Bnga. CnnaiHbl n Kpmeble Besbe. PaannyHble doopMbl NpeacTaBneHns cnnanHoB B
3aBumcmmocTy oT Tpebyemoit rnagkocT. CnnaHbl Katmyna-Poma. Kpueble Be3be 1 KOHTpOnbHbIE
Toukn. Kpmeble Besbe npon3BonbHOro nopsaka. Beinyknas o6onoyka KOHTPObHbBIX TOYEK.

naboparopHas pabora (4 4aca(oB)):

Cnocobbl BU3yanusaumv nuHuin. BektopHas rpadovka ons npeacrasneHus Kpyebix. CnnaiiHbl n
Kpusble besbe

Tema 4. TpexmepHas rpachmka. OgHopogHbie KoopauHartbl. [peobpa3oBaHne cUCTEMBI
KoopauHar. NMupamuaa orceveHus. O6vemniowas ccpepa

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

TpexmepHas rpagomka. AQGOUHHbIE U 0OHOPOOHbIE KOOPAUHATLI. POpMynbl peHaepuHra. Pexummebl
Ortho n Frustum. lNMoaBuxHas n HenoABUXHas cUCTeMbl koopamHat.llupammaa otcevyeHus.
MoHaTre z-6ydoepa u ynpaBneHns pexmmom rinybuHsl. Mpeobpa3oBaHne CUCTEMbI KOOPAMHAT --
NOBOPOT 1 NapannenbHbii nepeHoc. Obbemniowas cepa n ee NPUMEHeEHNe 4Ns OnNpeneneHns
MOMEHTa COMPUKOCHOBEHNSI 0O EKTOB

naboparopHas pabora (4 yaca(oB)):

KTPOHHEBH
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MpeobpasoBaHme cnctembl koopanHat. Mupamuaa otcedeHns. Obbemnowas cgepa
Tema 5. CtpykTtypur3saumsi. ANNpoKCcUMaLMsi MOBEPXHOCTU NONMU3OPOM.
neKumnoHHoe 3aHsiTne (4 yaca(os)):

CrpykTypnsauns obbekta. ANNpokcuMaums NOBEPXHOCTM nonmagpom OcobeHHOCTH
annpoKCMMaLmMmn rpaHsMmn C TPEMS U YeTblPbMS BepMHamn. BHyTpeHHee npencTaBneHne
nonuanpa. HacTHblil cnyyai annpokcumMaumm NoBEPXHOCTM, Koraa obnacTte onpeneneHns ectb
npsiMoOyronbHas ceTka.

naboparopHas pabora (4 4aca(oB)):
AnnpokcuMaums NOBEPXHOCTM NONU3APOM.
Tema 6. NURBS kpuBbie n NOBEpXHOCTM.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

NURBS kpuBble n noBepxHocTu. HeobxoanMocTb nepexona K NPoOeKTUBHbLIM KOOpAVHATaM n3-3a
HEBO3MOXXHOCTWN TOYHOr0 NPeacTaBneHnsi OKPYXXHOCTU N cdoepbl C MOMOLLbIO MONMHOMUANbHbIX
napameTpuyeckmx ypaBHeHuin. [NoBepxHOCTU besbe 1 ux rnagkas CTblkoBKa

naboparopHas pabora (4 4aca(oB)):

NURBS nosepxHocTHW.

Tema 7. TekcToBas MHchopmMauus. Cnocobbl MoamndukaLum TeKCToBOM MHPOpMaLUM.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

TekcToBas nHpopmaumsi. Cnocobbl MoandmKaumMm TEKCTOBOM nHpopmauun.llonyyeHne
TpexmepHoi Mmomenmn Tekcta. Cnocobbl NO3MUMOHNPOBaHKS TekcTa. Cnocobbl aHMMaLUMM TEKCTOBOIA
nHdpopmauun. LiBetoBoe ogpopmneHne Tekcra.

naboparopHasi pabora (4 4aca(oB)):

Cnocobbl Moandvkaumm TEKCTOBO MHGDOPMaLIMN.

Tema 8. PacTtpoBble npencrtasneHnMs nosepxHocten. Moaenv ocseLl,eHUsi MOBEPXHOCTU.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

TekcTypbl B OpenGL. PacTpoBble npencrtaBneHms naobpaxeHus. Cnocobbl 3arpy3ku
n3obpaxeHuii. NMo3numoHnpoBaHme N3obpaxeHunst B Hy>XHoe MecTo. Moaenu oceeleHns
nosepxHoctTu.Monenb ®oHra. Tunbl UICTOYHNKOB OCBELWEHUS U UX NO3nUnoHnposaHme. CosnaHne
HOopManen K NOBEPXHOCTU ANg peann3aumm agopekToB OCBELLEHNS.

naboparopHasi pabora (4 4aca(oB)):

Mogenu ocseleHns NoBepXHOCTMU.

Tema 9. Moaudmkaumns naobpaxeHms. AHUMaLUS CLEHbI.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Moaudpmkauns nsobpaxeHus B aHanuTuyieckoin popme. Moandvkaums n3obpaxeHust nytem
N3MEHEHWS MONOXEHNS OTAENbHbIX y3N10B. AHMMAUUS CLEHbI C MOMOLLbIO NePepPUCOBKMU.
Vicnonb3oBaHve TariMepa v ero yctaHoBska.

naboparopHas pabora (4 4aca(oB)):
AHMMaUMS CLUEHBI.

4.3 CTpyKTypa 1 copgepXxaHue caMoCTOSITeNIbHOM paboTbl AUCUUMNINHBI (MOLYNSA)
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CtpaHnua 8 ns 15.

Buabi
Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB
Tema 1.
Henoseko-mMalwnHHbIN
NHTepgoenc. dtans.l
paspaboTku. MpuHUMNbI
opraHusauuu
NHTepdgoenca c
_ ynpaBnmf)meVl 4 zgﬂ;ﬂf':r'(g 6 JomaliuHee
cuctemoli. MNMoHaTre 06 sanaHns 3afjaHve
SpProHOMuUKe.
Vicnonb3oBaHue uBeTa,
TEeKCTa N UKOHOK Ans
OTpaxeHus Tekylero
COCTOSIHUS CUCTEMBI.
Tema 2. LiBeToBble
monenn: RGB, CMYB,
YUV, HSB .
OcobeHHoCTN MoLenei
M ux npuMeHeHue. 4 zgﬂ;ﬂﬁgr'(g 6 nomallHee
PacTtposble u 3amaHms 3apaHve
BEKTOPHbIE ANCNNEN.
Pactposblie n
BEKTOPHbIE
n306paxeHust
Tema 3. [iBymepHas
rpagouka.
CTpykTypusauus
N306paxeHus.
Cnocobbl BU3yanusauum 4 noaroroeka 6 nomallHee
‘InnHnin. BekTopHas ggmaumero 3anaHue
rpadouka ons AannA
npencrasneHuns
KpuBbIx. CnnanHbl 1
Kpusble besbe
Tema 4. TpexmepHas
rpacomka. OgHopodHble
KoopAuHaTtbl. noaroToeka
.[Npeobpa3zoBaHue 4 JloMallHero 6 ggx:ﬂ];: ©
CUCTEMbl KOOpANHAT. 3adaHus
lNMupamnpa otcevyeHmns.
Ob6bemniowas copepa
Tema 5.
CTpykTypusauus. noaroToeka
JAnnpokcumaums 4 JoMmaliHero 6 AomalliHee
MOBEPXHOCTU 3aaHus salanie
NONN3apOM.
Tema 6. NURBS kpuBble 4 Hgﬂ;ﬂggﬁg 6 nomalluHee
N MOBEPXHOCTMW. 3ananns 3anaHve
PerncTpaLmoHHbiit Homep 9 PAEKTPOHHDIH
Bl VHHBEPCHTET
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Bupbl
N Paanen CemecT He.u.enﬂ CaMOCTOSITe/IbHOM pr.IJ,OGMKOCTb ;%%T:L:?:;E::g;
JOucumnnuHbl Plcemectpa pa6oTb (B yacax) a6oTbl
CTYAEHTOB P
Tema 7. TekcToBas
nHgopmaums. Cnocobbi noarotoeka nomatiHee
7.|monudprkaumum 4 AoMallHero 6 3afaHue
TEKCTOBOWA 3afnaHus
NHpopmaLnn.
Tema 8. Pactposble
npencTasneHus noaroToBkKa
8.|[nosepxHocTen. Mogenn 4 AomallHero 6 ggg:.?;ee ©
OCBElLLEHNS 3aaaHns
MOBEPXHOCTM.
Tema 9. Moandukaums nonroroska nomalHee
9.|n3o0bpaxeHus. 4 noMallHero 6 sanaHme
AHMMaLNS CLEHbI. 3adaHus
NToro 54

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

Ob6yyeHne nponcxoamT B oopMe NEKLNOHHBIX, NabopaTopHbIX U MPAKTUHECKNX 3aHATUI, a Takxe
camocToATeNbHOW paboTbl CTYAEHTOB.

TeopeTnyeckuin Matepman nanaraetcst Ha nekumsx. MNpryem KOHCNEKT NeKUniA, KOTOPbI OCTaeTcs y
CTyAeHTa B pe3yfbTaTe NpocyWmBaHNa NeKLUMN He MOXET 3aMeHNTb y4ebHmK. Ero uenb -
POPMYNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuii. Mpocnywas nekumio, None3Ho
03HaKoOMUTbCS ¢ 6onee NoapPobHbIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasfeneH Ha 1Be KaTeropumn: HeobXoAMMbIA ANs CAAYM 9K3aMeHa MHUMYM U OONONHUTENbHAS
nuTeparypa.

M3y4eHune kypca nogpasyMmeBaeT He TONbKO OBNageHne TeopeTuyeckmm Matepmanom, Ho 1
nony4YeHne NpakTM4Yecknx HaBblkoB Anst 6onee rnybokoro NOHMMaHus pasaenos AUCUUMANHDI
"KoMnbroTepHas rpagouka” Ha OCHOBE pelleHns 3aa4 N YNpaxXHEeHUA, UNNioCTPUPYIOLWNX
[l0Ka3blBAaEMbl€ TEOPETUYECKMNE MOSTIOXEHMNS, a TakXe pasBuTme abCTpakTHOMO MbIWIEHUS W
CMOCOOHOCTM CaMOCTOSITENBHO A0KA3bIBATb YACTHbIE YTBEPXAEHNS.

CamocTosTenbHas paboTta npennonaraeT BbINOMAHEHNE fOMAWHNX paboT. MpakTuyeckme 3anaHus,
BbIMONHEHHbIE B ayAMTOPWMW, MPefHA3HAY€eHbl NS yKa3aHUs obWwmnx MeTOA0B peleHns 3aaay
onpeneneHHoro Tnna. 3akpenuTb HABbIKM MOXHO NULLb B PE3yNbTate CaMOCTOSTENbHOM paboThbi.
Kpome Toro, camoctosTenbHas paboTta Bk/to4aeT NoAroToBKy K 3a4eTy. [pu noarotoeke K coave
3a4eTa Becb 06beM paboTbl pekOMeHAyeTCs pacnpenensite PaBHOMEPHO MO OHSIM, OTBEAEHHbIM 4N
NOArOTOBKM K 3a4eTy, KOHTPONMPOBATL KaxXAblii AeHb BbINONHEHUS paboTbl. Jlyywe, ecnm MoXHo
nepeBbINoNHNTL NnaH. Toraa Bceraa 6ynet peseps BPEMEHW.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. YenoBeko-MalLMHHbIA MHTepdhenc. ATanbl pa3paboTkn. MpPUHLMNBI OpraHn3auum
uMHTepdpenca c ynpaensiowen cucteMon. MoHsiTue 06 aproHommke. Mcnonb3oBaHue LBeTa,
TeKCTa U MKOHOK O/191 OTpaXeHUsl TeKyLLL.ero COCTOSSHUSA CUCTEMbI.

LoMallHee 3afaHune , NpUMepHbIE BONPOCHI:
YrnybneHHoe nsydyeHune nutepatypbl. PeweHne 3anay. BoinonHeHne nabopatopHbIxX paborT.

Tema 2. LiBeTtoBble mopgenu: RGB, CMYB, YUV, HSB . OcobeHHOCTM MOaenen n nx
npumeHeHue. PacTpoBblie N BEKTOpHble aucrnien. PactpoBbie U BEKTOPHbIe M306paXxeHus

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:
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YrnybneHHoe nsydyeHue nutepatypbl. PeweHune 3anay. BoinonHeHne nabopatopHbIx paborT.

Tema 3. [BymepHas rpacouka. CTpyktypmusaumsa nsobpaxeHmsa. Cnocobbl Bu3yanmsauumm
nuHun. BekTopHasa rpacomka onsi npencrasneHnsa KpuBbiX. CnnanHbl n Kpusbie besbe

LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:
YrnybneHHoe nayyeHve nutepatypbl. PeweHve 3anay. BoinonHeHne nabopatopHbix pabor.

Tema 4. TpexmepHas rpacouka. OgHopoOHble KoopauHartbl. NMpeo6pa3oBaHue cUCTEMbI
koopauHar. Mupamupa otcedeHus. O6bemnow,as cdepa

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:
YrnybneHHoe naydyenne nutepatypbl. PeweHne 3anad. BeinonHeHne nabopaTtopHbIX paborT.
Tema 5. CtpykTtypun3saumsi. ANNpoKkcUMaL st NOBEPXHOCTU NONMU3OPOM.

LoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

YrnybneHHoe nayd4eHune nutepatypbl. PeweHne 3anay. BoinonHeHne nabopatopHbIX paborT.
Tema 6. NURBS kpuBbie n NOBEpXHOCTM.

[OoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

YrnybneHHoe naydeHve nutepatypbl. PeweHve 3anady. BoinonHeHne nabopatopHbix pabor.
Tema 7. TekcToBasi MHchopmMauus. Cnocobbl MoamndukaLum TeKCToBOM MHPOpMaLUM.
JfoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

YrnybneHHoe nsydyeHune nutepatypbl. PeweHne 3anay. BoinonHeHne nabopatopHbIx paborT.
Tema 8. PacTtpoBble npencrasneHns nosepxHocten. Moaenv ocseLl,eHUsi MOBEPXHOCTU.
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

YrnybneHHoe nayyeHve nutepatypbl. Pewexne 3anady. BoinonHeHne nabopatopHbix pabor.
Tema 9. Moaudukaums nzobpaxeHus. AHAMaLUA CLLEHbI.

JoMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:

YrnybneHHoe nsydyeHune nutepatypbl. PeweHne 3anay. BeinonHeHne nabopatopHbIx paborT.
Tema . UToroeasi popma KOHTpons

[MpyMepHbIEe BONPOCHI K 9K3aMEHY:

Mo paHHOM gucuunnnHe NpenycMoTPEHO NPOBeLeHME 3K3aMeHa N caaya ABYX UHOMBUAYANbHbIX
3a0aHun.

3apaHve € 1

1.

JaHbl fBa HeEMepeceKawWmxcs TpeyronbHrka obLwero NonoXeHns ¢ 0AHMM LBETOM 3anuekn. OouH
TPeyronbHVK OBUXETCS napannenbHo ocy koopanHaT X. Kak Tonbko nosiBAsitoTCs obwme To4ku,
OBUXYLWNACHA TPEYronbHUK MEHSET UBET 3aMBKN U OCTaHaBNMBaeTCs.

2.

[Mpon3BONbHbLIA NATUYrONbLHUK ONpeaeneH CBOMMU BepLMHamMn (BMecTe ¢ useTtoMm.) lNposecTun
TPUaHrynauuio (OBMXETCS O4HA U3 BEPLUNH)

3.

JaHa To4yka n NaTnyronbHuK. NpoBepuTb, HAXOOUTCS NN TOYKA BHYTPU NATUYrofbHMKA (OBMXETCS
TO4Ka).

neperaCVITb NATUYTOJIbHUK B MOMEHT BbiXO4ad TOYKU U3 NATUYronbHMUKaA N B MOMEHT BXOo4a.
4.

[aHbl 0Ba TpeyronbHuka 6e3 obwmx To4ek. B kaxaoM 13 TpeyronbHUKOB BblAENSETCS N0 TOYKE.
MepBbin

TPEYroNbHUK HA4YMHaEeTCs OBUraTbCst KO BTOPOMY napannenbHO BEKTOPY, COeANHSIOWEMY TOYKM.
OCTaHOBUTb OBMXEHME B MOMEHT KacaHusl

5.

[aHbl IBe nepecekarowmecs NPsIMbIe U OKPY>XXHOCTb, Nexallas BHyTPpW yrna 1 kacawlwascs oHOw
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npsimoii. OKPY>XHOCTb OBUXETCS K TOYKE NEPeCceyeHns NpPsMbIX, KacasiCb NepBON NPSIMOIA.
Onpepenntb

MOMEHT KacaHusi BTOPOW NPSMOIA 1 OCTAHOBUTHLCS

6.

OKpY>XHOCTb Manoro paauyca KaTutcs CHapy>Xu no oKpyxHoctn bonblworo paguyca. OnpenenvTb
MOMEHT KacaHus 3TON OKPYXHOCTbO 3a4aHHOW TOYKMN.

7.

OKpY>XHOCTb Manoro paauyca Katutcs BHyTPU No OKPY>XHOCTU 6onbworo paanyca. Onpenenntb
MOMEHT

KacaHus 3a4aHHO TOYKN BHYTPY BONbLWOW OKPY>XHOCTN 1 OCTAHOBUTHLCS.

8.

MocneposaTtenbHOCTb N3 16 To4ek. MNMocTpouTb cnnanH Catmull Rom'a. (gBuratotcs nepsas u
nocnenHsas ToO4KN)

9.

lMocTpoeHne cnnanHa TpeTbero nopsaka no 5 yanam (LBuxyTca Ase KpanHue To4Kun)

10.

KsagpartHoe koneco kaTuTcs rno crony

11.

[MocTpouTb aHMMAaLMIO ABYX KacaTtefbHbIX K SNAUMCY, MPOXOAAWNX Yepesd AaHHYI0 ToYKy. [Bnxercs
TOYKa

12.

[MpoBeneHme OKpYyXHOCTU Yyepesd 3 To4kM. [1Be TO4KM HeNOOBMXHbI, ABUXETCSA O4HA TOYKa
13.

MpoBeneHne OKPYyXXHOCTW KacaTeNbHOW K TpeM nepecekarowmmes npsimbiM. OnHa npsiMas
LBVXETCS

napannenbHo camoli cebe

14.

[MpoBeneHne Yepes faHHY0 TOYKY OBYX KacaTeNbHbIX K OKPY>XHOCTU. [1BUXETCSH OKPYXHOCTb

15.

[MpoBeneHve NpsIMOiA, KacatowWwencs AByX OaHHbIX OKPYXHOCTEN (HapyXHbIr). Y O4HON OKPYXHOCTH
yBenn4nsaeTcs pannyc

16.

[MpoBeneHve NpsIMOiA KacaroWwencs OByX OaHHbIX OKPY>XHOCTEN (BHYTPEHHWIA). Y OOHOM OKPYXHOCTH
yMeHbLlaeTcsa pagnyc

17.

[MpoBeneHne OKpYyXHOCTW, OnucbiBatowen TpeyronbHmK. OgHa BeplmnHa TpeyronbHUKa ABMXEeTCS no

npsamomn

18.

[MpoBeneHne OKPYXXHOCTW, BMNCAHHON B TpeyronbHUK. OaHa BeplmnHa TpeyronbHMKa OBUXETCS
19.

[MpoBeneHne OKPYXHOCTWN 3aaHHOro paguyca Yyepes ABe faHHble To4kn. Paguyc yBennynsaeTcs
20.

[MpoBeneHne OKPYXHOCTW C LLEHTPOM Ha OAaHHOW NPAMON Yepes ABe AaHHble Toukn. OgHa Toudka
OBUXETCS.

21.

[MpoBeneHne OKPY>XHOCTWN 3a0aHHOro paanyca KkacaTtenbHOW K ABYM 3af4aHHbIM HenapannenbHbIM
npsMbiM . Pagnyc ysennymeaetcs
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22.

Mo I'OpVI30HTa)'IbHOI7I l'lpﬂMOI?l Kat4aTCAa OBE OKPYXHOCTU pa3HbIX paanyCcoB HaBCTpedy apyr opyry.
OcTaHaBnMBaOTCS B MOMEHT KacaHus

23.

Mo Hapy>XHOI CTOPOHE OKPYXXHOCTM BONbWOro paanyca KaTaTcst HaBCcTpedy Apyr Apyry ABe
OKPY>XHOCTK

ogHoro paamyca. OcTaHaBNMBalOTCS B MOMEHT KacaHUs

24.

Mo BHYTPEHHEN CTOPOHE OKPY>XXHOCTM BONMbLIOro paanyca Katatcs HaBcTpeYy Apyr opyry Ase
OKpPYXXHOCTU ofHoro paaunyca. OcTaHaBNMBAKOTCS B MOMEHT KacaHusl.

3apaHve @ 2

1. YpaB B Buae uunuHgpa "sarnatbiaet" ABUXYWHACS wap
2. YpaB B BMIE UMnmMHapa "sarnatbiBaet" OBMXYyWMACs Kyo
3. Ynas B BMAe uunuHapa "sarnarbiBaeT" oBUXYLWMIACS KOHYC

4. Wap gsmxetcs no xenoby. Xenob obpasoBaH OBUXEHNEM MONYOKPYXXHOCTU MO KPUBOWA,
3afaHHoMn

Hanpasnswwen kpmson x(t)=t,y(t)=1t2 , z?t ? =log(t),

1<t<20

5. LleHTp kyba OBuxXeTcs No KPUBOWA, 3a8aHHO ypaBHeHmaMM X(t)=1/t,y(t)=t, z?t ? =sin(t),

1<t<24.

6. TeTpasnp osuxetcs no no kpmsown x(t)=1/,y(t)=t, z?t ? =sin(t), Bpawascb BOKpyr ocu, npu 3T0M
LEHTp TeTpasgpa NexuT Ha KPpMBOKM, a KacaTenbHasa ? napannenbHa ocu TeTpasgpa

7. MNaTtnyronbHaa npuama OBMXeTcs HaBcTpedy wapy. OctaHaeBnmBaeTcs nocne NpoTbikaHWs wapa
HACKBO3b. TeHb Ha NNOCKOCTb X=0

8. MaTtnyronbHas nupammaa OBuxeTtcs HaBcTpedy wapy. OctaHaeBnmBaeTCcsa Nocne NPoTbiKaHNUS
wapa

HackBO3b. Te€Hb Ha NNockocTb y=0

9. MNaTnyronbHas npuama ABUXETCS HaBCTpedy KoHycy. OcTaHaBnMBaeTCs Nocne npoTbikaHWs
KOHyca

HaCKBO3b. Te€Hb Ha NMIOCKOCTb z=0

10. MaTnyronbHas nupamMmaa OBUXETCS HABCTPedy KoHycy. OcTaHaBnMBaeTCs Nocne NpoTbikaHns
KOHyca

HaCKBO3b. TeHb Ha NMNockocTb X=0

11. KoHyc oBuxeTcs HaBcTpeuy wapy. OctaHaBnnBaeTCs Nocne NpoTbikaHUs Wwapa HaCckBO3b. TeHb
Ha

nnockocTb y=0
12. KyBblpkaeTcs LBETHOI Kyb Tak, Y4TO ero LeHTp Haxoantcs Ha Mmecte. OTbpackiBaeT TeHb Ha Tpw
KOOPOWHATHbIE MTOCKOCTH.

13. KyBblpkaeTcs LIBETHOM MPaBusibHbIA TETPasap Tak, 4TO ero LEeHTp HaxoouTCcs Ha MecTe.
OTtbpacbiBaeT

TeHb Ha TpWn KOOpANHATHbIE NMNOCKOCTHN.
BOHpOCbI K 3K3aMeHy

1. OpraHnsaumns nHTepderica rpaguyeckmx cCUcTem

2. LisetoBble cuctembl RGB, CMYK, HSV. NapameTpbl LLBETOBLIX CUCTEM
3. PactpoBble 1 BekTopHble gucnnen. Co3paHme pacTpoBbiX N306paxeHunin
4. CnnavHbl Opmuta. Cuctema ypaBHeHWIA onga cnnanHa ua .

5. YnpouweHHble cnnanHbl Katmana

6. MpoeKTuBHbIE KOOPAMHATLI TOYKWU. AGPCPVHHBIE NPeobpas3oBaHUs

PernctpaunoHHbin Homep 9

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

5AE
CrtpaHnua 12 n3 15. i1s yHlf[

S OEMALR G



Mporpamma aucumnnmHbl "OCcHOBBI KOMMbIOTEPHOM rpadomkn”; 09.03.04 MporpamMmHas uHxeHepusi; accucTeHT, 6/c CtenaHosa 3.P.

7. Cuctema koopamHaT kamepbl. Busyanusauns nonvagpa
8. OTbicKaHve BUONMbIX FpaHen BbiMNyknoro nonnagpa

9. lNMprMeHeHne KBAaTEPHNOHOB B 3a4a4e OBMXEHUS Kamepbl
10. Nupamnpa otcevyeHns.

11. MprbANXEHHbI anropuT™M A4St NOCTPOEHMS 06 beMtoLWen capepbl
12. MpnbnuxeHne NpoCcTenWNX TEN C MOMOLLbIO NONN3APOB
13. B-cnnanHbl

14. NURBS kpuBble

15. NURBS nosepxHoCTH

16. OcBeLlleHne NNocKkmx rpaHen

17. OcBeleHne WepoxoBaTon MOBEPXHOCTM

18. AHMMaumsa nonnagpa

19. AHMMaUMa MHOrO3BEHHOM COUrypbl

3anaHns ana nabopaTopHbix paboT
Mo aucumnnuHe "KomnbioTepHas rpadgpuka”

(Bce paboTtbl npoBoasaTcs B cpene Blender)

NabopatopHas pabota 1. OCHOBHble KOHCTPYKUUK s3blka Python. PaboTta co cnuckamu. Linknbl,
ycnosHble onepaunn. lNonb3oBaTtenbckmne yHKLnK

NabopaTtopHas pabota 2. bubnnoteka OpenGL nHkancynuposaHHas B naket Blender

NabopaTtopHas pabota 3. LiBeTHoW ky6

1. Barpyaute nporpammy ColorCube ¢ caita n 3anyctute ee

2. Cozpaiite aHMMaumio, 4Tobbl OLLEHUTb NpamMmuay oTcedeHus. B pesynbtate aHMMaumm Hy>XXHO
MPOHUKHYTb BHYTPb Kyba

3.MomeHganTe Tun npoekumn Ortho Ha Frustum u NnoBTOpUTE NPEenblayLNA SKCNEPUMEHT
4.Co3panite aHmmauumio obneta kyba no opbute B 360 rpaaycos

5.Coapaiite aHMMaumio "KyBblpkatowerocs" kyba npubnuxarowerocs Unm yaansitowerocs ot
kamepbl. Micnonbayinte kak npoekuunio Ortho Tak n npoekumto Frustum.

NabopaTtopHas paboTa 4. Pabota ¢ NOBEPXHOCTbIO

1. 3arpyaute nporpammy Map2 n 3anyctute ee. IameHuTte napameTpbl MaHUMYyNNPOBAHNS C CETKOW,
4TOObl MOHATb NX CMbICTT.

2. Cospante aHMMauuio, B pedynbTate KOTOPOi OANH KOHEL, CBEpHeTCS B TpyOy

3. Ckavaiite nporpammy fromB2open. Co3pnaiite B rpadpn4eckomM okHe Kyb (OH cylecTByeT no
ymonyaHuio) Hactpoiite nporpammy Ha 06paboTky kyba. Caenaiite Kyb LBETHbIM.

4. Co3paiTe B rpadpn4eckoM okHe apyrime o6bekTbl U nopaboTante ¢ HUMMN.

NabopatopHas pabota 5. Pabota ¢ matepuanom
1.CkayaTb c caiiTa nporpammy " pabota ¢ matepuanom"

2.Co3paTb B rpadhn4eckoM OKHe KOHYC, BblbpaB Hy>XHOe Y1CNo BepLlUH. Nocne 3Toro 3anyctuntb
nporpammy " pabota ¢ matepmanom”

3.[MpoBecTn aKCNEPUMEHTbI C UIBMEHEHNEM NapaMeTPoB LiBeTa A1 UICTOYHUKOB U MOBEPXHOCTEN
rpaHen.

4 V1ameHunTb napameTpbl B oyHKLMKM gICullFace n yacHUTb cMbich napaMeTpos
5.Moanduumposatb nporpammy ans npocmotpa cgepsl (Mogens UV) n unnnHgpa

6.Ckayatb C cainTa nporpammy "cosgaHune TeHn" n 3anyctutb ee

7.[06aBnTb K TpeyronbHKKy Kyb, oTbpacbiBalowmii TEHb Ha NNockocTb. Caenatb TpeyronbHUK 6onee
Npo3payHbIM, MOMEHSIB LIBET TEHU OT HETO
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7.1. OcHOBHas nuTeparypa:

1. CTonoB 9nekTpOHHbI obpasoBaTtenbHblil E.J1. SnekTpoHHbIn 0bpa3oBaTenbHbli pecypc
"KomnblotepHas rpadgpuka”, 2013 http://zilant.kpfu.ru/course/view.php?id=32

2. KomnbtotepHas rpadovika n web-amsaiiH: YuebHoe nocobue / T.A. Hemuosa, T.B. KasaHkoBa,
A.B. WHaknH. - M.: N ®OPYM: HALL UHDOPA-M, 2014. - 400 c.: 60x90 1/16. -

(MpodoeccmnoHanbHoe obpasoBaHue). (nepennet) ISBN 978-5-8199-0593-7, 500 aka3.
http://znanium.com/go.php?id=458966

3. MNMpakTtukym no nHgpopmartuke. Y. 2. KomnbloT. rpadouka n Web-gunsanH. lNpakr.: Yu. noc. /
T.N.Hemuoa un ap.; MNMogn pen. J1.I.MarapuHoi - M.: N POPYM: MIH®PA-M, 2011-288c.: un.;
60x90 1/16 + CD-ROM. - (Mpodp. 06p.). (n, cd rom) ISBN 978-5-8199-0343-8, 1500 aka.
http://znanium.com/go.php?id=400936

4. KomnbtotepHas rpadovka: YuebHoe nocobue / A.C. JletnH, O.C. JleTnHa, N.9. Mawkosckuid. - M.:
®dopym, 2007. - 256 c. URL: http://znanium.com/bookread.php?book=127915

5. NNenkosa M.B., Mokpeuosa J1.0., beiykoBa W.B. NIHxXeHepHas 1 KOMMNblOTEpHas rpagomka.
CoenuHeHne getanen Ha yepTtexax ¢ npumeHeHnem 3D mogennposanus.- M.: MMCUC, 2013. - 76
c. URL: http://e.lanbook.com/books/element.php?pl1_id=47486

6. Bacunbesa T.1O., Mokpeuosa J1.0., YUnyeHesa O.H. KomnbloTepHas rpaduka.
3D-mooenupoBaHune C NOMOLLbIO CUCTEMbI aBTOMATM3NPOBaHHOIo npoekTupoBaHusa AutoCAD.
NabopatopHsbiin npakTukym. - M.: MMICUC, 2013. - 76 c. URL:
http://e.lanbook.com/books/element.php?pl1_id=47485

7.2. lononHuUtenbHasa nuteparypa:

1. Ctonos, E. J1. Matematnyeckne 0CHOBbI KOMMbIOTEPHOWN rpadoukm n aHnmauuu / E.J1. Ctonos;
KasaH. roc. yH-1.?7KasaHb: [KasaH. roc. yH-1], 2007.759 ¢

2. Pooxepc, Oasng ®. Marematmyeckne oCHoBbI MawmHHOM rpadpuku / .®. Pooxepc, [.A.
Apamc; Nep. ¢ aHrn.: MN.A. Monaxosa v gp.; lNoa pea. KO.M. Boskosckoro n gp..?M.: Mup,
2001.7604c.: un., rpacp..?lep. n3a.: Matematical elements for computer graphics/ D.F. Rogers, J.A.
Adams (New York etc.: McGraw-Hill, 1976).?Bbubnuorp.: ¢.479-480.?And. ykas.: ¢.592-599.

7.3. UHTepHeT-pecypcChbl:

Bukuneawns - http://ru.wikipedia.org

NHTepHeT-nopTan obpasoBatenbHbix pecypcos no UT - www.intuit.ru
MopTan ctatent no UT - http://msdn.microsoft.com/ru-ru/ms348103.aspx
Mocobwne no kypcy - http://old.kpfu.ru/f9/index.php?id=20&idm=0&num=>5
paboTa c rpaguyeckmm naketom Blender - www.blender.org

8. MarepuanbHo-TexHU4eckoe obecrneyeHue QUCLMUNINHbI(MOAYS)

OcBoeHve gncunnnuvHbl "OCHOBbI KOMMbIOTEPHOM rpadoukn” npegnonaraet UCNonb3oBaHe
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 0becneyeHmns:

Nekummn No gucumnavHe NPOBOLAATCS B ayAUTOPMU, OCHALEHHOW OOCKOW U MENOM(MapKEPOM),
nabopatopHble 1 NPaKTUYECKe 3aHATUS NPOBOAATCS B KOMMbIOTEPHOM Knacce.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHno 09.03.04 "MporpamMmHas nHxeHepusa" 1 Npogonno NOAroToskK TexHonornm
pa3paboTkm MHPOPMALIMOHHBIX CUCTEM .

PerncrpaumnoHHblii Homep 9 DAEKTPOHHEH
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