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Mporpamma gucumnnuHbl "KomnbioTepHas rpaguka”; 010400.62 MNMprknagHas matemMaTnka 1 nHgoopMaTuka; npogoeccop, o.H.
(mpodpeccop) Ctonos E.JI.

Mporpammy ancumnanHbl paspaboTan(a)(n) npodpeccop, o.H. (npodeccop) Ctonos E.J1. kadeapa
CUCTEMHOr0 aHanmsa 1 MHOPMaLMOHHbIX TEXHONOMMIA OTAeNeHne oyHaaMEeHTanbHON MHAPOPMATUKK
1 NHCOOPMaUMOHHbIX TexHonornin , Yevgeni.Stolov@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

HanHHas yuebHas gucuunnnHa BkntodeHa B pasgen " 52.5.7 ObwenpodeccnoHanbHblin" OCHOBHOW
obpaszoBartenbHoit nporpammebl 010400.62 MNpuknagHas matemaTuka n nHdopmaTtka n 0THOCUTCS K
6a3oBoit (obwenpodeccmnoHanbHo) yactu. OcsamBaeTcs Ha 3 Kypce, 5 ceMecTp.

JaHHasa oucumnnmHa oTHOCUTCS K I'IpO(peCCVIOHaﬂbeIM OncunninHam.

YnTaeTtcs Ha 3 Kypce B 5 cemecTpe Ans CTyAeHTOB 00y4aroWwmxcs no HanpasneHnto
"PyHOoameHTanbHas nHopmatmka n UHPOPMaLMOHHbIE TEXHONOTMK".

M3y4yeHne ocHOBbIBAETCS Ha pe3ynbTatax uayvyeHns oucumnnuH "Anrebpa n reometpus”,
"MaTtematnyeckuin aHanms 2".

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

Wincpp komnetenuyu npuoﬁpepf:::agglaﬁg:ﬁ;enuuu

AK-1 CMOCOBHOCTb AEMOHCTPaLMM 0bLeHay HbIx 6a30BbIX 3HAHWIA

(NPOOECCHOHANbHBIE €CTECTBEHHbIX HayK, MaTeMaTuk1 1 MIHCOOPMATUKK, NOHMaHMe

KOMMETEH M) OCHOBHbIX (DaKTOB, KOHLIENLMIA, MPUHLIMMOB, TEOPUIA, }
CBSI3aHHbIX C NPUKIAAHON MaTteMaTUKon 1 MHPOPMaTMKON
YBEPEHHOE 3HaHMEe TeoPEeTUYECKMX U METOONYECKNX OCHOB,
NOHMMaHWe QOYHKLMOHANbHbIX BO3MOXHOCTEN, Creayowmx
npeaMeTHbIX obnacrteit: PazpaboTtka MHpOPMaLMOHHBIX
cucteMm, MogenupoBaHue 1 aHanu3 NporpamMmMHOro

MK-6 obecneyeHns, TexHonormm MynbTuMenna, ApxutekTypa u

(npodhbeccunoHanbHbie opraHusauus Komnbtotepos, KoHgouryprposaHue v

KOMNeTeHLmm) NCNONb30BaHNe onepaumnoHHbIX cuctem, PaspaboTka u
MPUHLMMNbI CETEBBIX TEXHONOIMIA, CNOCOBHOCTD OCYILECTBNSATD
LeneHanpaBneHHbIA MOMCK MHPOPMaLUKN O HOBEMLINX HAY4YHbIX
N TEXHONOMMYECKMX OOCTUXEHUSX B CETU IHTEpPHET 1 13 gpyrux
NCTOYHUKOB

K-8 CNoCcobHOCTb (hOpPMVPOBATH CyXAEHNS O 3HAYEHNM 1

(NPOECCHOHANbHBIE NoCneacTBUsiX CBOEn NPodoecCUoHanbHoOM AeaTenbHOCTH C

KOMMETEH M) y4€TOM COLMabHbIX, MPOCECCNOHANBHBIX 11 3TUHECKNX
nosnuum
CnocobHOCTb pelwaTb 3aaaqy NPOM3BOACTBEHHON U

MK-9 TEXHONOrM4Yeckon OesaTenbHOCTU Ha NPogpeccnoHanbHOM

(npochbeccunoHanbHble YPOBHeE, BKNtoYasi paspaboTky anropuTMUHECKNX 1

KOMMETEHLMN) MPOrpaMMHbIX PeLeHNiA B 061aCT CUCTEMHOMO U NPUKNAaHOro
nporpamMmMMpoBaHms
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Mporpamma ancumnnuHbl "KomnbioTepHas rpadgouka”; 010400.62 MpuknagHas matematvka v nHdopmaTuka; npogeccop, 4.H.
(mpodpeccop) Ctonos E.JI.

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. LONXeH 3HaTb:

- B KaKux 3agavyax npMMeH1Mbl METOObl KOMMbIOTEPHOW rpadoukin
2. DONIXEH yMeTb:

- OPUEHTUPOBATLCS B TEXHONIOrNAX KOMMbIOTEPHOM rpadonkmu

3. ONXEH BnaneThb:

- TEOPETMNYECKMMI 3HAHMAMK: B 061acTn co3aaHns rpadonyeckoro nHTepdoerica, o Mmetoaax
CO3[aHusi LBETOBbIX 3PXPEKTOB, O CNOCOHax BHYTPEHHEro NPeacTaBneHNs KPUBbIX M MOBEPXHOCTE,
0 Npuemax aHMMauunm n3obpaxeHums

- HaBblkamm paboTbl ¢ rpadgpuyeckumm 3D naketamm Tvna Blender
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
- MPUMEHATL MONYYEeHHbIE 3HaHWS U HaBblkM B CBOE NPOPeCcCnoHanbHOM oeaTenbHOCTH

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4€eT B 5 cemecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO Asl AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Pasgmen ay,oMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywime copmbl

N Jl"ﬁﬁ:gzsrb” CemecTpl: e mectpa (B wacax) KOHTpOns
MpakTnueckuelllabopatopHbie

3aHATUSA paboTbi

Nlekuunn

Tema 1.
YenoBeko-MallNHHbINA
NHTEpgoenc. dtanbl
pa3paboTtku. MprHUMNbI
opraHusauumn

VHT i
epcpeitca ¢ JomallHee

ynpasnstolLen
1.lcucTemoit. MowsiTne 06 5 2 2 2 3apjaHve

SProHOMUKeE.
Vcnonb3oBaHue uBeTa,
TEKCTa U UKOHOK AN
OTPaxXeHns Tekylero
COCTOSIHUSI CUCTEMDI.

KETPOHHBH
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Mporpamma ancumnnuHbl "KomnbioTepHas rpadgouka”; 010400.62 MpuknagHas matematvka v nHdopmaTuka; npogeccop, 4.H.
(mpodpeccop) Ctonos E.JI.

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 S 2 2 2
BEKTOPHbIE AUCMNEN.
PacTtposble n
BEKTOPHbIE
n3obpaxeHus

Tema 3. [1BymepHas
rpagouka.
CTtpykTypusaums
n3obpaxeHus.
Cnocobbl BU3yannsauum
‘InuHunin. BekTopHas
rpagouka ons
npencrasneHms
KpuBbIx. CnnanHbl n
KpvBble besbe

Tema 4. TpexmepHas
rpadpvka. OgHopoaHble
KOOpAMHAaThI. nomaiuHee
4.|NpeobpaszoBaHune 5 2 2 2 3anaHve
CUCTEMbl KOOPAUHAT.
MNupamupa otceveHns.
Obbemntowas cgepa

Tema 5.
CTtpykTypusaums. nomMauHee
5.[Annpokcumauuns 5 2 2 2 3apaHve
NMOBEPXHOCTU
NoNNaapPOM.

Tema 6. NURBS kpusble
‘|1 NOBEPXHOCTN.

JomallHee
3adaHune

oomauiHee
5 2 2 2 3anaHve

JomallHee
5 2 2 2 3agaHune

Tema 7. TekctoBas
nHgopmaums. Cnocobbl nomauHee
7.|Mmoondpmkauum 5 2 2 2 3apjaHue
TEKCTOBOM
nHpopmauunm.
Tema 8. PactpoBble
npeacrasneHns nomatuiHee
8.[noBepxHocTten. Mogenu 5 2 2 2 3apaHve
ocBelleHns
NMOBEPXHOCTMW.

Tema 9. Moandomkauus JomaliHee
9.|n306paxeHus. 5 2 2 2 3afaHue

AHMMaLNA CUEHDI.
Tema . NITorosas 3aver
" |doopma KoOHTpoOnSA 5 0 0 0
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Mporpamma ancumnnuHbl "KomnbioTepHas rpadgouka”; 010400.62 MpuknagHas matematvka v nHdopmaTuka; npogeccop, 4.H.
(mpodpeccop) Ctonos E.JI.

Buabl 1 yachbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns

MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

NTtoro 18 18 18

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.

JleKL,MoHHoe 3aHsiTue (2 4aca(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

npakTnyeckoe saHsitne (2 yaca(os)):

YenoBeko-MawWwmnHHbIA HTEpdeic. dTanbl paspaboTku. MNpuHLMMNLI opraHM3aumnm nHTepdeiica ¢
ynpasnawoLen CUCTEMON.

naboparopHasi pabora (2 4aca(os)):

MoHaTMe 06 sproHomuke. Vicnonb3oBaHve LBETa, TEKCTA U UKOHOK 4NSt OTPaXEeHWs TEKYLLEro
COCTOSIHUS CUCTEMBI.

Tema 2. LiBeTtoBble mopgenu: RGB, CMYB, YUV, HSB . OcobeHHOCTM MOaenen n nx
npuMeHeHune. PacTpoBble U BEKTOPHble aucnnen. PactpoBbie U BEKTOPHble U306paXxeHUs
NeKUuMoHHoe 3aHsiTne (2 yaca(os)):

LisetoBble Mogenn: RGB, CMYB, YUV, HSB . ®uanonornyeckme oCHOBbI NONYYEHNS LIBETHOMO
N3006paxkeHns NyTeM CMEWEHNS OCHOBHbIX LBETOB. BHyTpeHHee npeacTtasneHne goopmata RGB B
dovKcMpoBaHHOM 1 nnasawowem coopmatax. Mogens CMYB u ee npumeHeHve ansg uenem neyatwu.
3aBncuMoCTb BOCMpmaATMA n3obpaxeHust oT oceeweHHocTn. Mogenb YUV 1 ee npumeHeHns ons
OOHOBPEMEHHOI Nepeaayn LBETHOro U TOHOBOro n3obpaxeHnii. Mogenb HSB n ee npumeHeHne
BMecTo RGB Ha aTtane npoekTupoBaHms. OcobeHHOCTU Modenen n nx npumeHeHne. PactpoBbie u
BEKTOPHblE Ancnneun. PacTpoBblie 1 BEKTOPHbIE N3006paxeHuns

npakTudeckoe 3aHsitne (2 yaca(os)):

LisetoBblie Mogenn: RGB, CMYB, YUV, HSB .

naboparopHas pabora (2 4aca(oB)):

PacTpoBble 1 BEKTOpHble amcnnen. PacTpoBble 1 BEKTOPHbIE N3006paxeHns

Tema 3. I BymepHas rpacdouka. CTpyktypu3saumsa nsobpaxeHus. Cnocobbl Bu3yanusaumm
nuHun. BekTopHas rpacdouka ans npeacrasneHusi Kpusbix. CrnnanHbl n Kpusble besbe
NeKUuMoOHHoe 3aHsiThe (2 yaca(os)):

Bnbnnoteka OpenGL. [BymepHas rpadgouka.llpeactaBneHne n3obpaxeHns ¢ NOMOLbIO pacTpa u ¢
NOMOLLbIO BEKTOPHOrO doopmara. Cnocobbl BU3yanuaaumm nnHuin Npobnemsl BU3yanusauum nMHUiA B
pacTposoM goopmare. [NprMeHeHne BeKTOpHOro goopmara ans co3gaHus WpndTos N KPUBbIX
obwero Bnga. CnnaiHbl n Kpmeble Besbe. PaannyHblie (oopMbl NpeacTaBneHns cnnanHoB B

3aBucmmocTy oT Tpebyemoit rnagkocT. CnnaHbl Katmyna-Poma. Kpueble Be3be 1 KOHTPOnbHbIE
Toukn. Kpmeble Be3be npon3BonbHOro nopsaka. Beinyknas ob6onoyka KOHTPObHbBIX TOYEK.

npakTnyeckoe 3aHsitne (2 4aca(os)):
LBymepHas rpagouka. CTpykTypmsaumns n3obpaxeHus.
naboparopHasi pabora (2 4aca(oB)):

Cnocobbl BU3yanuaaunv nuHuii. BektopHas rpadovka ons npencrasneHns Kpuebix. CnnavHbl n
Kpusble besbe

KTPOHHEBH
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Mporpamma ancumnnuHbl "KomnbioTepHas rpadgouka”; 010400.62 MpuknagHas matematvka v nHdopmaTuka; npogeccop, 4.H.
(mpodpeccop) Ctonos E.JI.

Tema 4. TpexmepHas rpachuka. OpHopoaHbie KoopauHaTtbl. [peob6pasoBaHne CUCTEMbI
KoopauHar. NMupamupa otceueHns. O6vemniowas cepa

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

TpexmepHas rpaduka. AQuHHbIE 1 OAHOPOAHbIE KOOpANHATbLI. PopMynbl peHaepuHra. Pexumel
Ortho n Frustum. lNMoaBuxHas n HeNOABUXHAs CUCTEMbI KoopamHaT.[lupammnaa oTceyeHus.
MoHaTre z-bydoepa n ynpaBneHust pexmmom rinybutsl. MpeobpasoBaHne cUCTEMbI KOOPAMHAT --
MOBOPOT ¥ NapannenbHbii nepeHoc. Obbemniowas cepa 1 ee NPUMEHEHUE AN1S OnpeaeneHns
MOMEHTa COMPUKOCHOBEHNSI 06 EKTOB

npaktnyeckoe 3aHsitne (2 4aca(os)):

TpexmepHas rpagomka. OgHOpPOoaHbIE KOOPANHATHI.

naboparopHas pabora (2 4aca(oB)):

MpeobpazoBaHne cucteMbl koopanHat. MNupammnpa otcedeHms. Obbemnowas cgepa
Tema 5. CtpykTtypun3saumsi. ANNpoKkcUMaL st NOBEPXHOCTU NONMU3OPOM.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

CtpykTypnsauns obbekta. ANnpokcuMaums NoBepxXHOCTM nonmagpom OcobeHHOoCTH
annpokKcMaLmmn rpaHsMmn ¢ TPEMS U YeTblpbMS BepMHamMn. BHyTpeHHee npencTaBneHne
nonmagpa. HacTHblil cnyyai annpokcrmMaumm NoBEPXHOCTM, Koraa obnacTte onpeneneHns ectb
npsiMOyronbHas ceTka.

npaktnyeckoe 3aHsitne (2 4aca(os)):
CTpykTypusauus.

naboparopHas pabora (2 yaca(oB)):
AnnpokcrmMauuns MOBEPXHOCTU NONNSOPOM.
Tema 6. NURBS KkpuBble 1 NOBEpPXHOCTW.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

NURBS kpuBble n noBepxHocTu. HeobxoanMocTb nepexona K NPoekTUBHbLIM KOOpANHATaM n3-3a
HEBO3MOXHOCTU TOYHOr0O NPEACTaBNEHNS OKPYXHOCTU U cdoepbl C NOMOLbIO NOMMHOMUANbHbBIX
napameTpuyeckmx ypaBHeHuin. lNoBepxHoCTU besbe 1 ux rnagkas CTblkoBKa

npakTudeckoe 3aHsitne (2 yaca(os)):

NURBS kpuBble

naboparopHasi pabora (2 4aca(oB)):

NURBS noeepxHocTu.

Tema 7. TekcToBasi MHchopmMauus. Cnocobbl MoandukaLum TeKCToBoM MHPOpMaLUM.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

TekcToBast Hpopmaumsi. Cnocobbl MoandmKaumMm TeKCTOBOM nHpopmauun.llonyyeHne
TpexmepHoi Momenmn Tekcta. Cnocobbl NO3MUMOHUPOBaHKS TekcTa. Cnocobbl aHMMaUMm TEKCTOBOA
nHdpopmauuu. LiBetoBoe ogpopmneHme TekcTa.

npaktnyeckoe 3aHsitne (2 4aca(os)):

TekcToBas nHopmaums.

naboparopHas pabora (2 4aca(oB)):

Cnocobbl MOauguKaumm TEKCTOBON NHGOOPMaLUN.

Tema 8. PacTtpoBble npencrasneHnMsa nosepxHocten. Moaoenv ocseLl,eHUsi MOBEPXHOCTU.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

TekcTypbl B OpenGL. PacTpoBble npencrtaBneHms naobpaxeHus. Cnocobbl 3arpy3ku
n3o06paxeHuii. NMo3numoHnpoBaHme N3obpaxeHunst B HyxxHoe Mecto. Moaenu oceeLeHns
nosepxHoctu.Monenb @oHra. Tunbl ICTOYHNKOB OCBELWEHNS U UX NO3nUnoHnposaHme. CosnaHne
HOopManen K NOBEPXHOCTU ANg peanndaumm agoeKTOB OCBELLEHUS.

npaktnyeckoe 3aHsitne (2 4aca(os)):
PacTpoBble npeactaBneHns NOBEPXHOCTEN. .
naboparopHasi paborta (2 4aca(oB)):
Mogenu ocselleHns NoBepXHOCTMU.
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Tema 9. Moaudmkaums n3obpaxeHms. AHUMaLUS CLEHbI.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Moaudprkauns nsobpaxeHus B aHanuTuydeckoin popme. Moandovkaums naobpaxeHust nytem
N3MEHEHWS MONOXEHNS OTAENbHbIX y3110B. AHMMAUUS CLEHbI C MOMOLLbIO NePepPUCOBKMU.
Vicnonb3osaHve TariMepa v ero yctaHoBska.

npaktnyeckoe 3aHsitne (2 4aca(os)):
Moaudprkauusi nsobpaxxeHus.
naboparopHas pabora (2 4aca(oB)):
AHUMaUMS CUEHbI.

4.3 CTpyKTypa u copgepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
CaMOCTONATeNbHOWN
pabortbl
CTYAEHTOB

dDopMbl KOHTPONS
camMoCTOoATeNNIbHOMN
paboTbl

Paspen
ducuunnuHbl

Hepnens
cemecTpa

TPY.B0EeMKOCTD|

Cemectp (B yacax)

Tema 1.
YenoBeko-MallHHbIN
NHTepgoenc. Stans.l
paspaboTtku. MpuHUMMbI
opraHuMsaumm
nHTEpdoenca c
ynpasnsaoLen
‘lcuctemoin. MoHATne 06
9ProHOMUKeE.
Mcnonb3oBaHue LBeTa,
TeKcTa N MKOHOK Ons
OTPaXeHns Tekylero
COCTOSIHUSI CUCTEMDI.

noarotToBka
JomallHero
3a40aHnA

JomallHee
3a0aHne

Tema 2. LiBeToBblE
monenun: RGB, CMYB,
YUV, HSB .
OcobeHHoCTN Moaenei
N NX MPUMEHEHME.
‘IPactpoBble n
BEKTOPHbIE ANCNNEN.
PacTtposble n
BEKTOPHbIE
n306paxeHus

Tema 3. [1BymMepHas
rpadouka.
CTpykTypusauus

noarotToBka
JomMallHero
3a4aHnA

JOoMallHee
3anaHne

N306paxeHus.
Cnocobbl BU3yanusauum
‘InvHuin. BekTopHas
rpadovka ons
npeLncTaBneHus
KpuBbIx. CnnanHbl 1
KpuBble besbe

noarotToBka
JomallHero
3a40aHns

JomallHee
3a0aHne

PernctpaunoHHbin Homep 9
CtpaHnua 8 ns 16.
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Buabl
N Paspen Cemect Hepnens | camoctositenbHon [TpynoeMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnnnHbl pcemecha paboTbl (B wacax) 260TbI
CTYLEHTOB P
Tema 4. TpexmepHas
rpadpouka. OgHopoaHbIe
KoopAuHaTthl. noaroToeka
4. |NpeobpasoBaHune 5 JomaliHero 6 ggE:I:UMH: ©
CUCTEMbI KOOPAMHAT. 3afaHus
lNMupamnga otceveHmns.
Ob6bemniowas copepa
Tema 5.
CTpykTypusauus. noaroToBka
5.[Annpokcumauus 5 JomaluHero 6 ggz:&;ee ©
MOBEPXHOCTM 3ajaHus
NONN3apOM.
6 Tema 6. NURBS kpuBble 5 zgﬂ;ﬂggfg 6 JomalHee
‘|n noBepxHOCTMW.
OBEpPXHOC 3ananms 3afjaHve
Tema 7. TekctoBas
nHdpopmauus. Cnocobbl noaroToBka
7.Mmogudovkaumm 5 JoMalHero 6 ggx:&;ee ©
TEKCTOBOM 3apaHus
nHpopmauunn.
Tema 8. PactpoBble
npencrasneHus noaroToeka
8.[noBepxHocTten. Mogenu 5 JoMmaliHero 6 ggxgﬁmf ©
OCBeLLEeHNS 3aaHus
MOBEPXHOCTM.
Tema 9. Moandvmkaums noaroToeka foMalHee
9.|n306paxeHus. 5 JIOMalIHEero 6 3ananne
AHUMaUUNS CUEHBDI. 3apaHus
WNtoro 54

5. Obpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

ObyyeHne NnponucxoamT B OopMe NEKLIMOHHBIX, NTabopaTopHbIX U MPAKTUHECKNX 3AHATUIA, a TakXe
CcamMoCTOATENbHOW paboTbl CTYAEHTOB.

TeopeTnyeckuin Matepman nanaraetcs Ha nekumsx. Npryem KOHCNEKT NeKuniA, KOTOPbI OCTaeTCs y
CTyOeHTa B pe3y/bTaTe NpoCyWmBaHNSA NEKLUMN HE MOXET 3aMeHUTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuid. Mpocnywas nekumio, NoNe3Ho
03HaKOMUTbCS ¢ bonee NOAPOOHLIM N3NOXEHEM MaTepuana B y4ebHuke. CnMcok nuteparypbl
pasfeneH Ha [1Be KaTeropumn: HeObX0AMMbI ANs CAAYM 9K3aMeHa MUHUMYM U OOMNOMHUTENbHASA
nuTeparypa.

3yyeHune kypca nonpasymeBaeT He TONbKO OBafeHne TEopeTUYeckM MaTepmanom, Ho 1
noNy4yeHne NpakTUYeCcKnx HaBblkOB AN 6onee rnybokoro NOHMMaHNs pasnenos AUCLUMNHDI
"KoMmnbloTepHas rpadgpuka” Ha OCHOBE pelleHns 3aa4 N YyNpaxXHEeHUA, UnioCTPUPYIOLWNX
Ll0Ka3blBaEMblE TEOPETUYECKME MONOXEHUS, a TakXe pPa3BuTe abCTPakTHOMO MbIWIEHNS U
CMOCOBHOCTM CaMOCTOSATENBHO [0OKa3blBaTb YACTHbIE YTBEPXAEHNS.

CamocTosTenbHas paboTta npennonaraeT BbiNofHEHWE foMaWHUX paboT. MpakTuieckme 3anaHus,
BbIMNONIHEHHbIE B ayAMTOPWM, MPedHa3Ha4YeHbl ANs ykasaHUs obWwmnx MeTOA0B peLeHns 3aaay
onpeneneHHoro Tuna. 3akpenuTb HaBbIKM MOXHO NULWb B PE3yNbTate CaMoCTOSTENbHOM paboThl.
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Kpome Toro, camoctositenbHas paboTa BKIo4aeT NnoaroToBky K 3a4eTy. [Mpu noarotoeke K coaye
3ayeTa Becb 06beM paboTbl pekoMeHayeTCsl pacnpenensts PAaBHOMEPHO Mo OHSIM, OTBEAEHHbIM NS
NOArOTOBKW K 3a4€Ty, KOHTPONMPOBATb KaX bl AEHb BbINONHEHUs paboThl. Jlyyle, ecnm MoXHO
nepeBbINONHNUTL NnaH. Toraa Bcerna 6yneT pe3eps BPeMEHM.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. YUenoBeko-MalUMHHbIN UHTEpdpenc. dtanbl pa3paboTku. MpUHLMNBI OpraHM3auum
uHTepdpenca c ynpasnsiow,en cuctemon. NoHstme o6 aproHomuke. Ucnonb3oBaHue LBeTa,
TEKCTa U UKOHOK AJ151 OTPaXEeHUSA TEKYLLLEro COCTOSIHUSI CUCTEMDI.

IoMallHee 3afaHune , NpPUMepHbIe BONPOCHI:
YrnybneHHoe naydyenHne nutepatypbl. PeweHne 3anady. BeinonHeHne nabopatopHbIx paborT.

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

LOMalHee 3afaHre , NPUMEpPHbIE BONPOCHI:
YrnybneHHoe nayyeHve nutepatypbl. PeweHne 3anady. BeinonHeHne nabopatopHbix pabor.

Tema 3. [ BymepHas rpachuka. CTpyktypusaumsa nsobpaxeHms. Cnocobbl Busayanusaumm
nuHuU. BekTopHas rpacdouka ans npencrasneHusi Kpusbix. CrnnanHbl n Kpusble besbe

noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:
YrnybneHHoe ndyyeHune nutepatypbl. PeweHune 3anay. BoinonHeHune nabopatopHbix paboT.

Tema 4. TpexmepHas rpachuka. OpHopoaHble KoopauHaTtbl. [peo6pa3zoBaHne CUCTEMbI
KoopauHar. NMupamupa otceueHms. O6vemniowas cepa

LOMalHee 3afaHne , NPUMEPHbIE BONPOCHI:

YrnybneHHoe nsydyeHune nutepatypbl. PeweHne 3anay. BoinonHeHne nabopatopHbIx paborT.
Tema 5. CtpykTtypun3saumsi. AnNpokcuMaLmsi MOBEepPXHOCTU NONU3OPOM.

LoMallHee 3afaHne , NPUMepPHbIE BOMPOCHI:

YrnybneHHoe nayyeHve nutepatypbl. PeweHne 3anady. BoinonHeHne nabopatopHbix pabor.
Tema 6. NURBS kpuBbie 1 NOBEpXHOCTM.

LOMallHee 3afaHne , NPUMEPHbIE BOMPOCHI:

YrnybneHHoe nsyd4eHune nutepatypbl. PeweHne 3anay. BoinonHeHne nabopatopHbIx paborT.
Tema 7. TekcToBasi MHchopmMauus. Cnocobbl MoaudukaLum TeKCTOBOM MHPOpMaLUK.
LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:

YrnybneHHoe nayyeHve nutepatypbl. PeweHve 3anady. BoinonHeHne nabopatopHbix pabor.
Tema 8. PacTtpoBbie npencraBneHns noeepxHocren. Mogenu ocseLl,eHUst NOBEPXHOCTM.
LOMallHee 3afaHne , NPUMEPHbIE BOMPOCHI:

YrnybneHHoe nayyenne nutepatypbl. PeweHne 3anad. BeinonHeHne nabopaTtopHbIX paborT.
Tema 9. Moaudpukaums nzobpaxeHus. AHAMaLUA CLLEHbI.

LOMalHee 3afaHne , NPUMEpPHbIE BONPOCHI:

YrnybneHHoe nayyeHve nutepatypbl. PeweHve 3anay. BeinonHeHne nabopatopHbix pabor.
Tema . UToroeas doopma KOHTpons

MprMepHbIe BONPOCHI K 3a4eTy:

Mo paHHOM gucumnaMHe NpenyCMOTPEHO NpoBedeHNe 3a4eTa 1 caada ABYX UHANBMOYaANbHbIX
3a0aHUA.

3anaHve ¢ 1
1.
JlaHbl Ba HeENepecekarwWnXcs TPpeyronbHuKa obwero NonoXeHns ¢ 0gHMM LBeToM 3anmekn. OauH
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TPeyronbHWK OBUXETCS napannenbHo ocu koopamnHat X. Kak Tonbko NosSiBASOTCS 06Wwme TOHKN,
OBUXYLWMNACS TPEYronbHUK MEHSET LUBET 3a/IMBKM U OCTaHaBMBaETCS.

2.

[Mpon3BONbHLIV NATUYIONbHUK ONpeaeneH CBOMMU BepMHaMn (BMecTe € uBeToM.) [posecTu
TPUaHrynauuio (OBUXeTCcs o4Ha U3 BEPLLUH)

3.

JaHa To4yka 1 NaTnyronbHuK. NpoBepuTb, HAXOOUTCS NN TOYKA BHYTPU NATUYroNbHMKA (OBMXETCS
TO4Ka).

neperaCVITb NATUYTONIbHUK B MOMEHT BbiXO4ad TOYKUN U3 NATUYronbHMKa N B MOMEHT BXoOa.
4.

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

TPEYronbHNK HAYMHAEeTCs OBUraTbCsl KO BTOPOMY NapannenbHO BEKTOPY, COeANHSIOWEMY TOYKN.
OCTaHOBUTb [BMXEHME B MOMEHT KacaHusl

5.

[aHbl IBe nepecekarowmecs NPsIMbIe U OKPY>XXHOCTb, Nexallas BHyTPpW yrna 1 kacawlwascs oIHOw

npsimoit. OKPYXXHOCTb OBUXETCS K TOYKE MepeceyeHmns NpsiMbiX, KacasiCb NEPBOW NPSIMONA.
Onpepenntb

MOMEHT KacaHus BTOPOW NpsMOM N OCTAHOBUTLCA

6.

OKpY>XHOCTb Manoro paauyca KaTutcs CHapy>Xu no oKpyxHoctn bonbloro paguyca. OnpenenvTb
MOMEHT KacaHus 3TOW OKPY>XXHOCTbIO 3a0aHHOW TOYKMN.

7.

OKpY>XHOCTb Manoro paanyca kaTutcs BHyTpY No OKPYXHocTK 6onbluoro paguyca. Onpenenvtb
MOMEHT

KacaHWusi 3a4aHHO TOYKN BHYTPY BONbLWOA OKPY>XHOCTM 1 OCTAHOBUTLCS.

8.

MocneposaTtenbHOCTb N3 16 To4ek. MocTpouTb cnnanH Catmull Rom'a. (aBuratotcs nepsas u
nocnenHsas To4Kn)

9.

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

10.

KBagpatHoe koneco kaTuTcs no crony

11.

[MocTpouTb aHMMaLMIO ABYX KacaTefbHbIX K SNAUMCY, MPOXOAAWMX Yepesd AaHHYI0 ToYKy. [lBnxeTcs
TOYKa

12.

[MpoBeneHne okpyXHOCTU Yyepesd 3 To4kK. [1Be To4KM HEeNOOBMXHbI, ABUXETCSA Of4HA TOYKa
13.

I'IpOBeueHme OKPY>XHOCTW KacatenbHoM K TPEM nepecekarwmnMmcs npAamMbIM. OpHa npsamas
OBNXETCA

napannenbHo camoli cebe

14.

[MpoBeneHve Yepes faHHyo TOYKY OBYX KacaTenbHbIX K OKPY>XHOCTU. [BUXeTcs OKPYy>XHOCTb

15.

[MpoBeneHve NpsaMon, kacarlwencs OByX AaHHbIX OKPYXXHOCTEN (HapyXHbI). Y 0OHOW OKPYXXHOCTH
yBenuymnsaeTcsa paaunyc

16.
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[MpoBeneHve NpsaMor Kacarlwencs OByX AaHHbIX OKPYXHOCTEN (BHYTPEHHWUI). Y OOHOM OKPYXHOCTU
yMeHblUaeTcsa panuyc

17.

[MpoBeneHne oKpyXHOCTW, onucbiBatowen TpeyronbHmk. OgHa BeplnHa TpeyronbHMKa ABMXeTcs no

npsamomn

18.

lNpoBeneHne OKPyXHOCTW, BNNCAHHOM B TpeyronbHWK. OfHa BeplnHa TpeyrofbHmKa ABUXETCS
19.

[MpoBeneHne OKpYyXHOCTW 3a4aHHOro paanyca Yyepes Ase faHHble To4KWU. Pannyc ysenmymsaeTcs
20.

MpoBeneHve OKPYXHOCTU C LLEHTPOM Ha AAaHHOW NPsSMON Yepes ABe AaHHble To4ku. OgHa Toyka
OBUXeTCS.

21.

[MpoBeneHne oKPy>XHOCTW 3a4aHHOro paguyca KkacaTenbHOW K AByM 3a4aHHbIM HenapasnnesibHbiM
npsiMbiM . Paanyc ysenmymneaetcs

22.

Mo ropn3oHTanbHOM NPSAMON KaTATCA ABE OKPYXHOCTU pasHblX paanycoB HaBCTpeyy Apyr Opyry.
OcTaHaBnMBatoTCa B MOMEHT KacaHus

23.

Mo Hapy>XHOI CTOPOHE OKPYXXHOCTM BONbWOro paauyca KaTtaTcst HaBCTpedy Apyr Apyry OBe
OKPY>XHOCTU

onHoro paaumyca. OcTaHaBnMBaOTCS B MOMEHT KacaHus

24.

Mo BHYTpEHHEe CTOPOHE OKPYXHOCTM BONbLIOro paanyca KaTaTtcs HaBcTpedy apyr Apyry LBe
OKPY>XHOCTM ofHoro paauyca. OcTaHaBNMBAOTCS B MOMEHT KacaHusl.

3apaHve @ 2

1. YnaB B Buae umnmHgpa "sarnatbiaet” oBUXYLNIACS Wwap
2. YpaB B BMAE UMnmMHApa "3arnatbiBaet" ABMXYyWMIACS Kyo
3. YoaB B Buae umnuHapa "sarnatbiBaet" OBUXYLWNACS KOHYC

4. Wap neuxetcs no xenoby. Xenob o6pa3oBaH ABUXEHWEM MONYOKPYXXHOCTU MO KPUBOWA,
3apaHHoMn

Hanpasnswowen kpuson x(t)=t,y(t)=12 , z?t ? =log(t),

1<t<20

5. LleHTp kyba OBUXeTCS N0 KPUBOIA, 3aaHHON ypaBHeHmaMM X(t)=1/t,y(t)=t, z?t ? =sin(t),

1<t<24.

6. TeTpasap asuxetcs no no kpmeow x(t)=1/,y(t)=t, z?t ? =sin(t), Bpawascb BOKpyr ocu, Npu 3TOM
LEeHTp TeTpasgpa NexuT Ha KPUBOK, a kacatenbHas ? napannenbHa ocu TeTpasgpa

7. MNaTtnyronbHas npuama ABUXeTCS HaBcTpedy wapy. OctaHaBnmBaeTcsa Nocne NpoTbikaHWS wapa
HACKBO3b. TeHb Ha NNOCKOCTb X=0

8. MNatnyronbHas nupammaa asmxeTcs HaBcTpedy wapy. OctaHaBNMBaeTCs Nocne NPOTbiKaHWS
wapa

HACKBO3b. TeHb Ha NNOCKoCTb y=0

9. MatnyronbHas npuaMa OBMXETCS HaBCTpedy KoHycy. OcTaHaBnmBaeTcsi nocne npoTbikaHus
KOHyca

HaCKBO3b. T€Hb Ha MIOCKOCTb z=0

10. MNsTuyronbHasa nupammaoa OBUXETCS HaBcTpedy KoHycy. OcTaHaBnMeaeTcsi Nocne npoTbikaHus
KOHyca
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HaCKBO3b. T€Hb Ha NMNOCKOCTb X=0

11. KoHyc oBuxetcs HaBcTpedy wapy. OctaHaBnmBaeTcs nocne NpoTbikaHWs Wwapa HackBo3b. TeHb
Ha

nnockoctb y=0
12. KyBblpkaeTcs LUBETHOIN Kyb Tak, Y4TO ero LeHTp Haxoantcs Ha mecte. OTbpackiBaeT TEHb Ha TpW
KOOPAMHATHbIE MNOCKOCTN.

13. KyBblpkaeTcsl LBETHO NpaBUIbHbIA TETpasap Tak, YTO ero LEHTP HaxoOAUTCs Ha MecTe.
OtbpacbiBaeT

TEeHb Ha TPW KOOPANHATHbLIE MNOCKOCTN.
Bonpochl k 3a4eTy

. OpraHunzauuns nHtepdpenca rpagouyecknx CUCTeM

. LiBeTtoBble cuctembl RGB, CMYK, HSV. NapameTpbl LIBETOBbIX CUCTEM
. PactpoBble 1 BektopHble aucnneun. Co3naHne pacTpoBbiX N306paxeHnii
. CnnanHbl OpmuTa. Cuctema ypasHeHWin ong cnnamHa ms .

. YnpoleHHble cnnanHbl Katmana

. MpoekTuBHbIE KOOPAMHATEI TOYKN. ACPVHHBIE NPeobpas3oBaHUs

. Cuctema koopamnHat kamepsbl. Busyanmsaums nonnagpa

. OTbiCKkaHWe BUAMMbIX rpaHel BbiNykKnoro nonmagpa

9. NprMeHeHne KBaTEPHNOHOB B 3a4a4e OBMXEHUS Kamepbl

10. MNnpamnpa otceveHns.

11. MprbANXEHHBIA anropyuT™ A4N1s NOCTPOEHMS 06 bEMNIOWEN cAhepbl
12. MpnbnuxeHne NPocTerWMX TEN C NMOMOLLbIO NOANSAPOB

13. B-cnnaiHbl

14. NURBS kpuBble

15. NURBS nosepxHocTu

16. OcBeleHne NNoCKMX rpaHei

17. OcBelleHune WepoxoBaToin NOBEPXHOCTH

18. AHUMaums nonuagpa

19. AHMMaLMA MHOMO3BEHHOW CPUrypbl

0O NO O~ WN =

3anaHns ans nabopaTopHbix paboT
Mo aucumnnuHe "KomnbioTepHas rpadgpuka”

(Bce paboTtbl npoBoasTcs B cpene Blender)

NabopaTtopHas pabota 1. OcHOBHble KOHCTPYKUMK si3bika Python. PaboTta co cnuckamun. Linknel,
yCnoBHble onepauunu. [Nonb3oBatenbckme QyHKLNN

NabopatopHas pabota 2. bubnmoteka OpenGL nHkancynmpoBaHHas B naket Blender

NabopaTtopHas paboTa 3. LiBeTHol ky6

1. 3arpyaute nporpammy ColorCube ¢ caita n 3anyctute ee

2. CospaiiTe aHMMaumio, 4Tobbl OLEHMTb NMpaMnay oTceveHus. B peaynbTate aHMMaumnm Hy>XxHO
MPOHWKHYTb BHYTPb Kyba

3.MomensnTe TN npoekumm Ortho Ha Frustum n noBTOpPUTE NPEabIOyINA SKCNEPUMEHT
4.Co3paiite aHmmaumo obneta kyba no opbute B 360 rpaaycos

5.Co3paiite aHmmauumio "KyBbipkatowerocs" kyba npnbnmxarowerocs nnv yaansiowerocs ot
kamepbl. Vicnonb3yiite kak npoekumto Ortho Tak u npoekuuto Frustum.

NabopatopHas paboTa 4. Pabota ¢ NOBEPXHOCTbIO
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1. 3arpyaute nporpammy Map2 n 3anyctute ee. IameHuTe napameTpbl MaHUMNYINPOBAHNS C CETKOW,
4TOObl MOHSATH UX CMbICTT.

2. CospalitTe aHMMauuto, B pesynbTaTe KOTOPO OMH KOHEL, CBepHeTCS B Tpyby

3. Ckavaite nporpammy fromB2open. Co3pnaiTe B rpadon4eckoM okHe Kyb (OH cyllecTByeT no
yMonyaHuio) Hactpoiite nporpammy Ha ob6paboTky kyba. Caenaiite Ky6 UBETHbIM.

4. Co3paiite B rpadpy4eckoM okHe apyrime o6bekTbl U nopaboTante ¢ HUMMN.

NabopaTtopHas paboTa 5. Pabota ¢ matepranom

1.Ckavatb ¢ carita nporpammy " pabota ¢ matepmanom”

2.Co3patb B rpadomyeckoM OKHe KOHYC, BbIOpaB Hy>XHOE YMCo BepLMH. locne aToro 3anyctuTb
nporpammy " paboTa ¢ matepuanom”

3.MpoBecTn aKCNEPUMEHTbI C U3BMEHEHNEM NAPaMETPOB LiBeTa AN UCTOYHUKOB 1 MOBEPXHOCTEN
rpaHen.

4 iameHuTb napameTpbl B oyHKLMKM glCullFace n yacHUTb cMbicn napaMeTpos
5.Moanduumposatb nporpammy ans npocmotpa cgepsl (Mogens UV) n unnnHgpa

6.CkayaTb C carita nporpammy "cosgaHue TeHn" 1 3anycTutb ee

7.[06aBnTb K TpeyronbHKKy Kyb, oTbpacbiBatowmii TeHb Ha NNockocTb. Caenatb TpeyronbHuUK 6onee
Npo3payHbIM, MOMEHSIB LIBET TEHN OT HEro

7.1. OcHOBHas nuTteparypa:

1. CTONOB AnekTpOHHbI obpasoBaTtenbHbii E.J1. nekTpoHHbIn 0bpasoBaTenbHbI pecypc
"KomnbioTepHas rpagouka”, 2013 http://zilant.kpfu.ru/course/view.php?id=32

2. KomnbtoTepHas rpadovika n web-amsaiiH: YuebHoe nocobue / T.. Hemuosa, T.B. KasaHkoBa,
A.B. WHsknH. - M.: N[ ®OPYM: HALL NHDOPA-M, 2014. - 400 c.: 60x90 1/16. -
(MpodoeccrnoHanbHoe obpasosaHue). (nepennet) ISBN 978-5-8199-0593-7, 500 aka.
http://znanium.com/go.php?id=458966

3. MpakTtukym no nHgpopmartuke. Y. 2. KomnbloT. rpadouka n Web-gusanH. lNpakr.: Y4. noc. /
T..Hemuosa n gp.; MNMog pen. J1.I.MarapuHon - M.: U, ®OPYM: NHD®PA-M, 2011-288c.: un.;
60x90 1/16 + CD-ROM. - (Mpodp. 06p.). (1, cd rom) ISBN 978-5-8199-0343-8, 1500 aka3.
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., Mokpeunosa J1.0., boiykosa .B. NHxeHepHasa n koMnbloTepHas rpaduka.
CoenvHeHune getanen Ha YyepTexax ¢ npumeHeHuem 3D mogenuposanus.- M.: MUCUC, 2013. - 76
c. URL: http://e.lanbook.com/books/element.php?pl1_id=47486

6. Bacunbesa T.1O., Mokpeuosa J1.0., UnyeHesa O.H. KomnbloTepHas rpaduka.
3D-mMomenupoBaHune C NOMOLLbIO CUCTEMbI aBTOMATM3MPOBaHHOro npoekTuposaHusa AutoCAD.
NabopatopHsblit npakTukym. - M.: MUCUC, 2013. - 76 c. URL:
http://e.lanbook.com/books/element.php?pl1_id=47485

7.2. JlononHuTenbHasa nuteparypa:
1. Ctonos, E. J1. Matematnyeckne OCHOBbI KOMMbIOTEPHON rpadoukm n aHnmauuu / E.J1. Ctonos;
KasaH. roc. yH-1.?KasaHb: [KasaH. roc. yH-1], 2007.759 ¢

2. Pooxepc, Nasua d. MatemaTnyeckme ocHOBbI MawmnHHoM rpadovkn / O.d. Poaoxepc, [.A.
Anamc; MNep. ¢ aHrn.: MN.A. Monaxosa n gp.; MNog pea. KO.M. Boskosckoro n gp..?M.: Mup,
2001.7604c.: un., rpadc..?Mep. n3a.: Matematical elements for computer graphics/ D.F. Rogers, J.A.
Adams (New York etc.: McGraw-Hill, 1976).?bnbnuorp.: ¢.479-480.?And. ykas.: ¢.592-599.

7.3. UHTEepHeT-pecypcChbl:
Buknnenus - http://ru.wikipedia.org
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MHTepHeT-nopTan obpasoBatenbHbix pecypcos no UT - www.intuit.ru
MopTan ctatert no UT - http://msdn.microsoft.com/ru-ru/ms348103.aspx
Mocobwue no kypcy - http://old.kpfu.ru/f9/index.php?id=20&idm=0&num=>5
paboTa c rpadguyeckmm naketom Blender - www.blender.org

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLUMUNINHbI(MOAYS)

OcBoeHune ancumnnuHbl "KomMnbloTepHas rpadgouvka” npegnonaraet UCNonb3oBaHMe cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

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

MNporpamma coctaeneHa B cooTBeTCTBUM ¢ TpebosaHnsamm ®IOC BINO un yyebHbiM nnaHom no
HanpasneHnio 010400.62 "lMprknagHasa matematmka n nHgopmaTunka" 1 npogonso NoAroToBKy
HucneHHble meToapl .
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