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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka u uHopmartmka; npodeccop, 4.H. (npodeccop)
Cronos E.J1.

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

HaHHas yyebHas ancumnnvHa sknodeHa B pasgen " 51.B.0M.3 OucumnauHbl (MOaynn)" OCHOBHOM
obpasosaTtenbHoi nporpammbl 01.03.02 MNpuknagHas matemartuka 1 MHGoOpMaTKa U OTHOCUTCS K
obsi3aTenbHble aucunnanHbl. OcBanBaeTcs Ha 3 Kypce, 5 cemecTp.

JaHHasa oucumnnmHa oTHOCUTCS K I'IpO(peCCVIOHaﬂbeIM OncunninHam.

YnTaeTtcs Ha 3 kypce B 5 cemecTpe ons cTyaeHToB obyyatowmxcs no HanpasneHuto "MprknanHas
maremarumka u nHgpopmarmka".

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 (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwuncpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMNeTeHLUN
OMK-1 CMOCcOBHOCTb MCMONb30BaTb 6a30Bble 3HAHUS €CTECTBEHHbIX
HayK, MaTtemMatuku N nH MaTUKW, OCHOBHbI KTbl,
(MPOCPECCHOHANBHBIG nguenamierll MHumnblc'*r)eocE) ma|7| CBﬂs?aCHl-?blx cencpmina,uHoM
KoMMeTeHuunn) > 1P pun, P

MareMaTukom n NHPOPMaTNKON

CNocobHOCTb K pa3paboTke anropuTMMYECKUX U NPOrPaMMHbIX

peleHuii B 06nactT CUCTEMHOMO U MPUKNALHOro

OnK-3 MPOrpaMMMPOBAHUS!, MATEMATUHYECKNX, MHCDOPMALIMOHHBIX 1
MMUTAUMNOHHBIX MOLENel, Co34aHni0 MHAOPMALIMOHHBIX

npodoeccrmoHanbHble 9

(KOTIII'I%)T eHLN) pecypcoB rnobanbHblX ceTei, 0bpa3oBaTenbHOr0 KOHTEHTA,
npuknagHblx 6a3 aaHHbIX, TECTOB 1 CPEACTB TECTUPOBAHNS
CUCTEM U CPeaCcTB Ha COOTBETCTBME CTaHAaPTaM U UCXOAHbIM
TpeboBaHNSM
CNocobHOCTb pewaTtb CTaHAAPTHbIE 3aaa4m

OMNK-4 NPodeCCUOHaNbHOM LeSTENbHOCTN HA OCHOBE

(MPOCHECCHOHANbHBIE NHPOPMaLMOHHON 1 Bubnunorpadprnyeckoit KynbTypbl ¢

KOMNETEHLIM) NPUMEHEHNEM NHPOPMALIMOHHO-KOMMYHUKALIMOHHbIX

TEXHONOI W 1 C y4eTOM OCHOBHbIX TPpeboBaHWiA
MHCPOPMALIMOHHON 6e30MacHOCTM

B peaynbtate 0CBOEHUS ONCUMMNINHBI CTYAEHT:
1. DONXEH 3HaTb:
- B KaKux 3agadyax npMMeHnMbl MeToabl KOMMbIOTEPHOW rpadoukin
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka u uHopmartmka; npodeccop, 4.H. (npodeccop)

Cronos E.J.

2. DONTXEH yMeTb:
- OPUEHTUPOBATbLCS B TEXHONIOrNAX KOMMbIOTEPHOW rpadonkmu
3. 0ONXeH BnaneTb:

- TEOPETUYECKMMMN 3HAHMSIMK: B 06NacTn co3naHms rpadouyeckoro MHTepapeinca, o Metogax
C034aHuNs LBETOBbIX 9GEKTOB, O Cnocobax BHYTPEHHErO NPEeLCTABNEHNS KPUBbLIX U MOBEPXHOCTEN,
0 Npvemax aHuMaLmmn n3obpaxeHus

- HaBblkamu paboTbl ¢ rpadpunyeckmmm 3D naketamu Tuna Blender
4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:
- MPUMEHATb MOMy4eHHble 3HaHWS U HaBblKM B CBOEW NpogpeccnoHanbHOM OeaTenbHOCTH

4. CTpyKkTypa 1 cogepXxaHvue OUCLUNMUHBI MOAYNS
Obwas Tpya0eEMKOCTb ANCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4eT B 5 cemecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcsl B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMnycka K 3a4eTy
28 6annos.

86 6annos n 6onee - "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 No gucuunimHe/ MOaynto
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Buabl n yachbl
Paspen aypuTopHoWm paborbl,
UxT OEeMKOCTb
N ﬂMKnL(I.)V;J‘rIyJLV;I'HbI/ CemecTtp czz':ﬁ:; a [()gﬂ‘acax) TeKY(L::TT) g;c’)'pmbl
neK._,M,,,nPaKTW-leCKMeJ1a60paTop|-|b|e
3aHATUA paborbl
Tema 1.
YenoBeko-MallnHHbIN
NUHTEepgeinc. dTtansbl
pa3paboTku. MprHUMNbI
opraHusauunm
MHTepq)eVlcavc I
npasngtoLemn
1')éVIFC):TeMOI7I. MoHatue 06 5 0 0 6 3aaaHue
9pProHoMuKe.
Wcnonb3osaHue LBeTa,
TekcTa U UKOHOK Ons
OTpaxeHus TekyLero
COCTOSAHUS CUCTEMDI.
PernctpaumoHHbin Homep 969915 <o 3;?{1;‘%15?%1:{1;%2
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Cronos E.J1.

Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn"(")':lr;;}:;”b'/ CemecTpl e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
Tema 2. LiBeToBble
mozenu: RGB, CMYB,
YUV, HSB .
HOCTWN MoZLenen
"
: ' HU
2 PacTposble n 5 0 0 6 safaHne
BEKTOPHbIE Aucnneu.
PacTposble n
BEKTOPHbIE
n306paxeHuns
Tema 3. [1BymepHas
rpagouka.
CTtpykTypusaums
n3obpaxeHus.
omalHee
3 Cnocobbl BU3yannsaumm 5 0 0 6 3ﬂauaHme
‘InuHunin. BekTopHas
rpagouka ons
npencrasneHms
KpuBbIx. CnnanHbl n
KpvBble besbe
Tema 4. TpexmepHas
rpadpvka. OgHopoaHble KOHTPONbHas
KOOpAMHATbI. pabota
4.|NpeobpaszoBaHune 5 0 0 6 nomatuiHee
CUCTEMbl KOOpAMHaT. 3ajaHue
MNupamnga otceyeHus.
Obbemntowas cgepa
Tema 5.
CTtpykTypusaums. nomMauHee
5.[Annpokcumauuns 5 0 0 6 3apaHve
NMOBEPXHOCTU
NoNNaapPOM.
MalLlH
6 Tema 6. NURBS kpuBble 5 0 0 6 gg,u:Hmeee
‘|1 NOBEPXHOCTN.
Tema 7. TekctoBas
nHgopmaums. Cnocobbl nomauHee
7.|Mmoondpmkauum 5 0 0 6 3apaHve
TEKCTOBOW
nHpopmauunm.
Tema 8. PactpoBble
npencrasneHms nomaiuHee
8.[noBepxHocTten. Mogenu 5 0 0 6 3anaHve
OCBelLlEeHNS
NMOBEPXHOCTMW.
KOHTPONbHAas
Tema 9. Moancpukaums pabota
9.|n306paxeHus. 5 0 0 6 nomalHee
AHvMauMs cueHbl. 3apaHve
o SAEKTPOHHBH
PernctpaumoHHbin Homep 969915 8 VHHBEPCHTET
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Cronos E.J1.

Buabl 1 yachbl
Paspen ayauTopHoOW paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume dopMbI
N .D.VIKIIL‘I.)VIHJ',I.II/;I'HI:I/ Cemecrpcemecha (B yacax) ¥(0H1p$1 ,.p
ay nemmnpaxmqecmenaﬁoparopuue
3aHATUA pa60-|-b|

Tema . Itorosas pv—

doopMa KOHTpon4

NToro 0 0 54

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. YUenoBeko-MalUMHHbIA MHTepdhenc. Atanbl pa3paboTku. NMpUHLMNLI OpraHu3aumum
umHTepdenca c ynpaensirowen cucteMon. NMoHsitue 06 aproHommke. Ucnonb3oBaHue LBeTa,
TeKCcTa U UKOHOK AJ151 OTPaXeHMUsA TeKyLLL,ero COCTosiHusi CUCTEMbI.

naboparopHasi pabora (6 4aca(oB)):

YenoBeko-MalmnHHbIA MHTepdoelic. pagomnyeckuii cnocob oueHkn cutyaumu. MoHsTre 06
aproHoMuke. dtanbl paspaboTky MHTEpPMeNca C y4ETOM 9NEMEHTOB SProHOMUKK. MpuHUMNbI
opraHv3aummn nHTepdoerica ¢ ynpaensiolein cuctemoit Mcnonb3oBaHune UBeTa, TEKCTa Y UKOHOK Afist
OTPaXeHUs TeKyLlero cocTosHUs cuctembl. CpaBHeHne cnocoboB oTobpaxeHms MHGopMauum ¢
MOMOLLbIO TEKCTA U rpadomku

Tema 2. LiBeTtoBble Mmopenu: RGB, CMYB, YUV, HSB . OcobeHHOCTM MOgenen n nx
npumeHeHue. PacTpoBble 1 BEKTOpPHbie aucnnen. PactpoBbie U BEKTOPHbIe M306paXxeHus

naboparopHas pabora (6 4aca(oB)):

LisetoBble Mogenn: RGB, CMYB, YUV, HSB . ®uanonornyeckme oCHOBbI NONYYEHNS LIBETHOMO
N3006paxeHnst NyTeM CMeleHNst OCHOBHbIX LiBETOB. BHyTpeHHee npeacTtaeneHne goopmata RGB B
domKcmpoBaHHOM 1 nnasatwwem doopmatax. Mogens CMYB u ee npumeHeHne ans uenemn neyatu.
3aBuncuMocCTb BOCpuaTMA n3obpaxeHust ot oceelweHHocTn. Mogenb YUV 1 ee npumeHeHns ons
04HOBPEMEHHOI Nepeaayn LBETHOro U TOHOBOro n3obpaxeHnii. Mogenb HSB 1 ee npuMeHeHne
BMecTo RGB Ha aTtane npoekTupoBaHus. OcobeHHOCTN Mofenei n nx npumeHeHne. PacTpoBble u
BEKTOPHble aucnneun. PacTpoBble 1 BEKTOPHbIE N306paxeHuns

Tema 3. [BymepHas rpacouka. CTpyktypmusaumsa nsobpaxeHmsa. Cnocobbl BU3yanmsaumm
nuHun. BekTopHasa rpacomka ansi npencrasneHnsa KpuBbiX. CnnanHbl n Kpusbie besbe

naboparopHas pabora (6 4aca(oB)):

Bnbnuoteka OpenGL. [IsymepHas rpacouka.llpeactaBneHne nsobpaxeHns ¢ NoOMOLLbIO pacTpa u ¢
MOMOLLbIO BEKTOPHOrO goopmata. Cnocobbl BU3yanuaaumm nnHuin Npobnemsl BU3yanusauum NMHUA B
pacTtpoBom goopmarte. NMprumeHeHre BEKTOPHOro goopmarta Ans co3naHus WpngoToB 1 KPUBbIX
obwero Bnoa. CnnaiHbl  KprBble Besbe. PasnnyHble oopMbl NpeacTaBneHns CnianHoB B
3aBucuMocTm ot Tpebyemoii rnagkoct. CnnaiHbl Katmyna-Poma. Kpusbie Be3be 1 KOHTPOnbHble
Toukmn. Kpusble Beabe npon3BonbHOro nopsaka. Beinyknas 06onoyka KOHTPObHBIX TOYEK.

Tema 4. TpexmepHas rpacpuka. OgHopoaHble KoopauHatbl. Mpeobpa3oBaHue cUCTEMDI
KoopauHar. NMupamuaa otcedeHus. O6vemniowas ccepa

naboparopHas pabora (6 4aca(oB)):

TpexmepHas rpaguka. ApdomHHbIE 1 0OHOPOOHbIE KOOpANHATbI. PopMy bl peHaepuHra. Pexmnmsl
Ortho n Frustum. lNMoaBuxHas n HeNoABUXHAs CUCTEMbI koopamHaT.[lupammnaa oTcevyeHus.
MoHsiTne z-6ydbepa v ynpaeneHns pexvmom rnybuHbl. [Npeobpas3oBaHne CUCTEMbI KOOPAMHAT --
MOBOPOT ¥ NapannenbHbin nepeHoc. Obbemniowas cepa 1 ee NpUMEHeHne 41 onpeaeneHns
MOMEHTA COMPUKOCHOBEHNS 0O bEKTOB

Tema 5. CtpykTtypu3saumsi. AnnNpokcUMaL st NOBEepPXHOCTU NONMU3OPOM.
naboparopHasi paborta (6 4aca(oB)):

CtpykTypnsauns obbekta. ANNpokcuMaums NoBEPXHOCTM nonmagpom OcobeHHOCTH
annpoKcMaLmmn rpaHsMmn ¢ TPEMS U YeTblpbMS BepMHaMn. BHyTpeHHee npencTaBneHne
nonmagpa. HacTHblil cnyyai annpokcrmMaumm NoOBEPXHOCTM, Koraa obnacTte onpeneneHns ectb
npsiMoyronbHas ceTka.

Tema 6. NURBS kpuBbie n NOBEpXHOCTM.

KTPOHHEBH
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka u uHopmartmka; npodeccop, 4.H. (npodeccop)

Cronos E.J.

naboparopHas pabora (6 4aca(oB)):

NURBS kpuBble n noBepxHocTu. HeobxoanMocTb nepexoaa K NpoekTUBHbLIM KOOpANHATaM n3-3a
HEBO3MOXHOCTW TOYHOrO NPEACTaBNEHNS OKPYXHOCTU MU cdpepbl C NOMOLbIO NONMHOMUANbHbIX
napameTpuyeckmx ypaBHeHuin. lNosepxHoCTU besbe 1 ux rnagkas CTblkoBKa

Tema 7. TekcToBasi MHchopmMauus. Cnocobbl Moamndukauum TeKCToBoM MHPOpMaLUM.
naboparopHas pabora (6 4aca(oB)):

TekcToBasi MHgpopmaumsi. Cnocobbl Mogudomkaumm TeKCToBom nHdopmaumn.lonyyeHme
TpexmepHoi mogenmn Tekcta. Cnocobbl NO3MUMOHNPOBaHKSA TekcTa. Cnocobbl aHMMaumm TEKCTOBOM
nHdpopmauun. LisetoBoe opopmeHme Tekcra.

Tema 8. PacTtpoBble npencrasneHmMsa nosepxHocten. Mopoenv ocseLl,eHUsi MOBEPXHOCTU.
naboparopHas pabora (6 4aca(oB)):

TekcTypbl B OpenGL. PacTpoBble npencrtaBneHms naobpaxeHus. Cnocobbl 3arpy3ku
n3o06paxeHuii. NMo3numnoHnpoBaHme N3obpaxeHust B HyxxHoe Mecto. Moaenu oceelleHns
nosepxHoctu.Monenb ®oHra. Tunbl ICTOYHNKOB OCBELWEHNS U UX NO3nLUnoHuposaHme. CosnaHne
HOopManen K NOBEPXHOCTU ANg peanndaumm agoeKkToB OCBELLEHUS.

Tema 9. Moaudoukaumus nsobpaxeHns. AHUMaLUS CLLeHbI.
naboparopHas pabora (6 4aca(oB)):

Moandomkauns n3obpaxeHns B aHanutuyeckoin popme. Moondmkaums nsobpaxeHuns nytem
N3MEHEHNS MONOXEHNS OTAENbHbIX Y3N10B. AHMMAUUS CLEHbI C MOMOLLbIO NePEepPUCOBKMU.
Vicnonb3oBaHne TariMepa n ero yctaHoBKa.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
CaMOCTOATENbHOWN
paboTbl
CTYyAEHTOB

dopMbl KOHTPONS
camocTosiTeNlbHOW
paboTbl

Hepens

N Paspen
cemecTtpa

AucunnnuHbl

Tpy#oeMKoCTb

Cemectp (B yacax)

Tema 1.
Yenoseko-MalnHHbIN
NHTEepdeinc. dtansbl
paspabotku. MpuHUMNbI
opraHmsauum
NMHTepdeinca c
1 ynpasnsiolen 5
‘lcuctemoit. MoHsaTre 06
SProHOMMKE.
Vicnonb3oBaHue uBeTa,
TeKcTa U UKOHOK Ons
OTPaXeHUs! TeKyLero
COCTOSIHUSI CUCTEMDI.

nogroToBka
JomallHero
3adaHuns

6 JomMallHee
3adaHune

Tema 2. LiBeToBble
monenun: RGB, CMYB,
YUV, HSB .
OcobeHHoCTU Moaenel
o | VX NprMeHeHMe. 5
"IPacTpoBble 1
BEKTOPHbIE AUCNNEN.
PacTtpoBble n
BEKTOPHbIE
n3obpaxeHuns

noaroTtoBka
OOMallIHero 6
3a0aHuns

JomMaliHee
3agaHune

PervncTtpaunoHHbiin Homep 969915
Crtpanuua 7 us 15.
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka u uHopmartmka; npodeccop, 4.H. (npodeccop)

Cronos E.J1.
Bunei dopMbl KOHTPONSA
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb CaMOCTOSITENLHOVA
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 3. [1BymMepHas
rpagouvka.
CTtpykTypusaums
N306paxeHuns.
noaroToBK
Cnocobbl BU3yanusauum 5 ngﬂazjgerg 6 nomaluHee
‘InnHWA. BekTopHas 3ananms 3ajaHve
rpadgovka ons
npencrasneHns
KpuBbIXx. CnnanHbl n
Kpusble besbe
Tema 4. TpeXMepHaﬂ rnoaroTtoBska
rpagovka. OgHopodHbIe [OMaLIHEro 4 AoMmallHee
KoopounHarthl. 3apaHus 3afaHne
.[MpeobpaszoBaHune 5
CUCTEMbI KOOpaMHAT. noaroToeka K KOHTPOMbHAS
Mupammnaa oTceyeHms. KOHTPONbHOWA 2 pabota
O6bemntowas cepa pabote
Tema 5.
CTtpykTypusauus. noaroToeka
JAnnpokcnmauuns 5 JoMallHero 6 ggz::ll/l”:e
NMOBEPXHOCTM 3afaHus
Nnonnaapom.
Tema 6. NURBS kpuBble 5 zgﬂ;ﬂSeBrKg 6 nomaiiuHee
1 NOBEPXHOCTMW. sanaHms 3afaHue
Tema 7. TekcToBast
nHgpopmaums. Cnocobel noaroToeka
.|Moamndpukaumm 5 JOoMallHero 6 ggz::JmH: ©
TEKCTOBOW 3apaHuns
nHpopMaLnn.
Tema 8. Pactposble
npencrasneHns noaroToeka
.|nosepxHocTen. Mogenu 5 JomauwHero 6 ggzs:ll/l”ee ©
ocBelleHns 3afaHus
NMOBEPXHOCTMW.
noaroToBK
OAroToekd nomatuiHee
JomatiHero 4
Tema 9. Moandgpukaums 3ajaHve
3afaHus
.[M30bpaxeHns. 5 OATOTOBKA K
AHMaUMS CUEHbI. N
H H KOHTPOJIbHOW 2 KOngOﬂbHaSI
paboTte pabota
Ntoro 54

5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

ObyyeHne NnponucxoamT B oopMe NEKLIMOHHBIX, NabopaTopHbIX U MPAKTUHECKNX 3AHATUIA, a TakXe
CaMOoCTOATENbHOW paboTbl CTYAEHTOB.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PervncTtpaunoHHbiin Homep 969915
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka u uHopmartmka; npodeccop, 4.H. (npodeccop)
Cronos E.J1.

TeopeTnyeckuin Matepman nanaraetcs Ha nekumsx. MNpryem KOHCNEKT NeKunid, KOTOpbI OCTaeTcs y
CTyAeHTa B pe3y/bTaTe NpoCyWmBaHNA NEKLUMN HE MOXET 3aMeHNTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuii. Mpocnywas nekumio, None3Ho
03HaKoOMUTbCS ¢ 6bonee NoAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasfeneH Ha 1Be KaTeropumn: HeobXoAMMbIA ANs CAayn 9K3aMeHa MUHUMYM U OOMONHUTENbHAs
nuTeparypa.

3yyeHune kypca nonpasymeBaeT He TONbKO OBiafeHne TEoPeTUYeCcKM MaTepranomM, Ho 1
nonyYyeHne NpakTUYecKnx HaBblkoB AN bonee rnybokoro NOHMMaHUs pasnenos ANCUUMNHDI
"KoMmnbloTepHas rpagouka” Ha OCHOBE pelleHns 3a0a4 N YyNpaxXHEeHUA, UNNioCTPUPYIOLWNX
Ll0Ka3blBaeMble TEOPETUYECKME MOMOXEHUS, a TakXe pa3BuTe abCTPakTHOMO MbIWIEHNS 1
CMocoBHOCTM CaMOCTOSITENBHO [0Ka3blBaTb YACTHbIE YTBEPXAEHNS.

CamocTosiTenbHasl pabota npegnonaraeT BbiNoNHEHMe AoMallHux paboT. MNpakTuyeckne 3agaHns,
BbINONHEHHbIE B ayAUTOPUW, NPpefHa3Ha4YeHbl Ons ykasaHus obwmx MeToAoB pelleHns 3anay
onpeneneHHoro Tuna. 3akpenuTb HaBblKM MOXHO NULWb B pe3yNbTaTe CaMOCTOATENbHON paboThl.
Kpome Toro, camoctositenbHasi paboTa BKIo4aeT NoaroToBky K 3a4eTy. [pu noarotoeke K coade
3a4yeTa Becb 06bEM paboTbl pekoMeHayeTCcsl pacnpenensiTo paBHOMEPHO MO AHAM, OTBEAEHHbIM A1s
MOArOTOBKM K 3a4€eTy, KOHTPONMPOBaTb KaxXAblil AeHb BbiNONHEHUS paboTbl. Jlyywe, ecnm MoXHO
nepeBbINONHUTL NNaH. Toraa Bcerna bynet pe3eps BPEMEHM.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOWN paboTbl CTYAEHTOB

Tema 1. YUenoBeko-MalUMHHbIA MHTepdhenc. ATanbl pa3paboTkn. MpUHLMNBI OpraHu3auumn
MHTepdpenca c ynpaensiowen cucteMon. MoHsiTue 06 aproHommke. Mcnonb3oBaHue LBeTa,
TEeKCTa U UKOHOK AJ151 OTPaXEeHUA TeKYLLLero COCToOsiHUSI CUCTEMbI.

JoMalllHee 3a4aHune , npnMepHbie BONPOChHI:

BnusaHue cnocoba opraHmsaummn nHTepgoerica nporpaMmbl Ha CKOpocTb paboTol. Micnonb3oBaHue
LIBETOB A/ MHOPMATNBHOCTU

Tema 2. LiBeTtoBble mogenu: RGB, CMYB, YUV, HSB . OcobeHHOCTM MOaenen n nx
npumeHeHue. PacTpoBblie U BEKTOpHbIe aucnnen. PactpoBbie u BEKTOPHbIe N306paXxeHust

noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

BHyTpeHHWe 1 BHeWwHWe LBeTOBble Moaenu. Vicnonb3oBaHne pasnmyHbix oOpMaToB B 3aBUCHMMOCTM
oT 3afayn. PoTorpadousi kKak pactTpoBoe usobpaxeHuve . NMpuUMeHeHne pasnnyHbIX WPUGTOB

Tema 3. [1BymepHas rpacdouka. CTpyktypusaumsa nsobpaxeHmsa. Cnocobbl BU3yanusaumm
nuHun. BekTopHas rpacomka ansi npencrasneHUsa KpuBbiX. CnnanHbl n Kpusbie beabe

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

PaanuuyHble Mmogenu cnnaiiHoB. Kpreble besbe kak pasHOBMAHOCTb cnnaiiHa. PasnnyHble cnocobbl
BM3yanuaaunn NMHWI -- NPOrpamMMHbIA 1 NOAX0L Ha OCHOBE rpadonyeckoro OkHa

Tema 4. TpexmepHas rpachuka. OgHopoaHbie KoopauHartbl. [peobpa3soBaHue cucTembl
KoopauHar. NMupamuaa otceveHus. O6vemniowas ccpepa

noMalHee 3af1aHne , NpUMepPHbIe BOMPOCHI:

Cnocobbl TpraHrynsiumm cgoepbl U umnuHapa. MpuMeHeHne nupammnibl OTCEHEHNS NS BblAENeHNs
obnactn HabntoneHus. MoHaTne obbemntowen cqepbl.

KOHTponbHas paboTta , NpUMepPHbIE BOMNPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka u uHopmartmka; npodeccop, 4.H. (npodeccop)
Cronos E.J1.

1. [laHbl ABa HenepecekaloWwmnxcst TpeyronbHNKa obwero NoN0XeHNs C OAHUM LIBETOM 3aNBKW.
OQOVH TpeyronbHUK ABUXETCS napannenbHo ocu koopamHat X. Kak Tonbko nosiensitotcs obwme
TOYKW, OBVXYILMIACS TPEYrONbHUK MEHSET LUBET 3a/IMBKN N OCTaHaBNnBaETCS. 2. [1pON3BO/bHbIN
NATUYrONbHUK OnpeaeneH CBOMMM BepLlwHaMn (BMecTe ¢ uBeToM.) [1poBeCcTn TpuaHrynsaumio
(oBmxeTcs ogHa 13 BepwuH) 3. [laHa Toyka u NaTnyronbHUK. [1poBepnTb, HAXOOUTCS NN TOYKA
BHYTPW NATUYronbHUKa (OBUXeTCS To4ka). [epekpacuTb NATUYroNbHUK B MOMEHT BbIXO4a TOYKU U3
NATUYroNbHUKA UK B MOMEHT BxoAa. 4. [laHbl aBa TpeyronbHmka 6e3 obwux Touek. B kaxaom 3
TPeyronbHVKOB BblAENSAETCHA MO To4YKe. [1epBblil TPeyronbHUK HaYMHAETCs ABUraTbCs KO BTOPOMY
napannenbHO BEKTOPY, coeamHsaowemy To4km. OCTaHOBUTbL OBUXEHNE B MOMEHT KacaHuns 5. [laHbl
JBe nepecekarowmecs npsmble N OKPY>XXHOCTb, nexallaa BHyTpW yrna v kacarouwascs 0gHON NpsMon.
OKpY>XHOCTb ABMXETCS K TOYKE nepecevyeHuns Npsamblx, kKacascb nepeor npsamorn. Onpenenntb
MOMEHT KacaHus BTOPO NPSIMOA 1 OCTAHOBUTLCS 6. OKPYXHOCTb Manoro paguyca kaTutcs CHapyXxu
MO OKPY>XXHOCTW 6onbworo paauyca. OnpenennTb MOMEHT KacaHus 3TON OKPY>XXHOCTbO 3a4aHHOW
TOukM. 7. OKPY>XHOCTb Manoro paamyca Katutcst BHyTpy Mo OKPY>XHOCTM Bonblioro paanyca.
Onpenenntb MOMEHT KacaHus 3a4aHHON TOYKM BHYTPU BObLIOA OKPY>XXHOCTU U OCTAHOBUTLCS. 8.
MocneposaTtenbHOCTb N3 16 To4ek. MocTpouTb cnnanH Catmull Rom'a. (gBuratotcs nepsas u
nocnegHas To4kn) 9. NoctpoeHme cnnamHa TpeTbero nopsaka no 5 ysnam (LOenxytcsa nBe KpanHue
Toukun) 10. KBagparHoe koneco katutcsa no crony 11. Noctpontb aHMMaumio ABYxX KacaTeNbHbIX K
SNNUNCY, NPOXOOSWMX Yepes AaHHYIo TouKy. [Bnxercsa Todka 12. [NpoBeneHne okpyXHOCTH Yepes 3
TOo4kuW. [1Be TOYKM HEMOOBMXHbI, ABUXETCA ogHa To4ka 13. [poBeneHne OKpYyXHOCTU KacaTenbHOM K
TpeM nepecekawwmmcs npsmeiM. OgHa npsMas ABUXeTCs napannenbHo camoii cebe 14.
[MpoBeneHve Yepes oaHHyo TOYKY OBYX KacaTenbHbIX K OKPY>XHOCTW. [BuxeTcs okpyXHOCTb 15.
[MpoBeneHne NpsaMoN, KacarLwencs OByX AaHHbIX OKPYXXHOCTEN (HapyXHbI). Y OOHOW OKPYXHOCTH
yBenuymnsaeTcsa paaunyc 16. lNposeneHne npsMoin kacarwemncs AByx OaHHbIX OKPY>XHOCTEN
(BHYTpEeHHWI). Y 0OHON OKPYXHOCTW YMeHbLwaeTcs paanyc 17. NpoBeneHne OKpyXHOCTH,
onucbiBarowwen TpeyronbHuk. OgHa BeplumnHa TpeyronbHUKa asuxercs no npsamon 18. NposeneHue
OKPY>XHOCTW, BNNUCaHHOW B TpeyronbHuk. OgHa BeplumnHa TpeyronbHuka asmxercs 19. NposeneHne
OKPY>XHOCTW 3aaHHOro paguyca Yyepes aBe faHHble Toukn. Paguyc ysenndusaetcs 20. [NposeneHne
OKPY>XXHOCTW C LLeHTPOM Ha OaHHON NpsSIMON Yepe3 ABe AaHHble Todku. OgHa Toyka asmxeTrcs. 21.
[MpoBeneHne OKPYXHOCTW 3aaHHOr0 paguyca KacaTenbHOW K AByM 3a4aHHbIM Henapasnne/bHbiM
npsmbiM . Pagnyc ysennymnsaetcs 22. [10 ropu3oHTanbHON NPSAMON KaTaTCs ABE OKPY>XHOCTU pasHbIX
paguycoB HascTpedy apyr apyry. OctaHaBnMBalTCS B MOMEHT KacaHus 23. o Hapy>XHO CTOPOHe
OKpPY>XHOCTUN BONbLIOro paaunyca kaTaTcsl HaBCTpeYy Apyr ApYry ABE OKPY>XHOCTM OOHOMo paauyca.
OcTaHaBnMBalOTCS B MOMEHT KacaHus 24. 1o BHyTpeHHe CTOPOHE OKPYXXHOCTU B0nbLIoro paaunyca
KaTaTCa HaBCTpeYy Apyr Opyry ABe OKPYXHOCTU ogHoro paguyca. OctaHaBnnBatoTCS B MOMEHT
KacaHus.

Tema 5. CtpykTtypun3saumsi. ANNpoKCcUMaLmsi MOBEPXHOCTU NONMU3OPOM.
JoMalwHee 3agaHune , NpuMepHble BOMpPOCHI:

O6bwas noctaHoBKa 3afayu 06 annpokcuMaL M NPON3BOIIbHOM NOBEPXHOCTU C MOMOLLbIO MONN3apa.
Monnanpbl HA OCHOBE TPEYroNbHMKA W NPSMOYronbHYKA.

Tema 6. NURBS kpuBbie 1 NOBEpXHOCTM.
LoMallHee 3afaHune , NPUMepPHbIE BONPOCHI:

MNMoHATME 0 NPOEKTUBHBIX KOOpAMHaTax. [puMeHeHne NPOEKTUBHBIX KOOPAMHAT 4S8 NOCTPOEHMUS
NURBS KpuBbIx 1 NOBEPXHOCTEA.

Tema 7. TekcToBasi MHchopmMauus. Cnocobbl Moandukauum TeKCToBOM MHPOpMaLUM.
LoMaluHee 3afaHune , NpUMepHbIe BONPOCHI:

MpeobpasoBaHme TEKCTOBOW MHPOPMAaLIMK B MPOCTPAHCTBEHHbIN 00bekT. Pabota B nporpaMMHOM
pexmunme 1 B rpadon4eckom okHe

Tema 8. PacTpoBble npeactasneHns nosepxHocten. Moaenu ocseLl,eHUsA MOBEPXHOCTMU.
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

Cnocobbl 3arpysku I/I306pa)KeHVII7I. Tunbl NCTOYHMKOB OCBeLLeHUS. cnonb3oBaHNE HECKOMbKUX
MCTOYHUKOB

Tema 9. Moaudpukaums naobpaxeHus. AHAMaLUA CLLEHbI.
JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:
AHVMaLMs cueHbl. oopMaTbl PONMKOB, UCMOJb3YEMbIX O515 NPOCMOTpa

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka u uHopmartmka; npodeccop, 4.H. (npodeccop)
Cronos E.J1.

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Ynas B BMAOe unnuHgpa "3arnatbiBaeT” OBuUXywmincs wap 2. Yaas B Buge umnuHapa "sarnarbisaet”
LOBUXywWMiics kyb 3. Yaas B BuIe umnvHapa "sarnarbiaet" OBUXYWMIACS KOHyC 4. Lap oBuxeTtcs no
xenoby. Xenob 06pa303aH JOBVXEHMEM MONYOKPY>XHOCTW MO KPUBOW, 3a0aHHON HanpasnstoLemn
kpueoit x(t)=t,y(t)=t2 , z[t [ =log(t), 1<t<20 5. LleHTp kyba ABMXETCS MO KPMBOW, 3a4aHHOA
ypaBHEHNSAMU xﬁ) 1y (t)=t, 0t U =sin(t), 1<t<24. 6. TeTpasap OBUXETCS MO MO KPUBOIA
x(H)=1/ty(t)=t, [t [ =sin(t), Bpawascs BOprr OCM, NPW 9TOM LIEHTP TeTpasaapa NexuT Ha KpUBoWn, a
KacaTtenbHasa ? napannenbHa ocu Tetpasgpa 7. [NatnyronbHas npuama OBUXETCSH HABCTPeYy wapy.
OcTtaHasnusaeTcs nocne NpoTbikaHUs Wwapa HackBo3b. TeHb Ha NnockocTb x=0 8. [1aTnyronbHas
nMpamupa OBnxXeTcs HaBcTpedy wapy. OctaHaBnMBaeTCs Nocne NpoTbikaHWs Wwapa HackBO3b. TeHb
Ha nnockocTb y=0 9. [1aTnyronbHas npusma ABUXETCS HaBcTpedy KoHycy. OcTaHaBnnsaeTcs nocne
NPOTbIKAaHMSA KOHYCa HackBO3b. TeHb Ha nnockocTb z=0 10. NaTnyronbHaa nupamuaa OBUXETCS
HaBcTpeyvy KoHycy. OcTaHaBnMBaeTcs Nocne npoTblkaHUS KOHyca HaCKBO3b. TeHb Ha MNOCKOCTb X=0
11. KoHyc gBuxetcsa HaecTpeyy wapy. OctaHaBnvMeaeTcs nocne npoTblkaHUs WwWapa HackBo3b. TeHb
Ha nnockocTb y=0 12. KyBblpkaeTcs LBeTHOW Kyb Tak, 4TO ero LEeHTP HaXO4MTCS Ha MecTe.
OtbpacbiBaeT TeHb Ha TP KoopaunHaTHble nnockocTh. 13. KyBbipkaeTcs LBETHOWN NpaBuMbHbIiA
TeTpasmp Tak, 4TO ero LEHTP HaxoomTcs Ha mecte. OTbpacbiBaeT TeHb HA TPU KOOPAMHATHbIE
nnockocTtu. 14. Bokpyr wapa ABMXeTCs Kyb Mo OKPYXHOCTU C LLEHTPOM B LieHTpe wapa. Obe dourypsl
oTbpacbiBaloT TeHb Ha NnockocTb z=0 15. Bokpyr kyba ABMXETCS Wwap NO OKPYXHOCTN , LEHTP
KOTOpOWi coBrnagaeTt ¢ LeHTpoM kyba. Obe cpurypbl oTbpachiBatoT TeHb Ha NNOCKOCTb z=0 16.
NmnTaums neuxeHus amen. 17. [lBa KoHyca oTbpachbiBaloT TeHb Ha nNnockocTb y=0. [1Bnxetcs
NCTOYHKK cBeTa 18. [1Be TpeyronbHble Npr3Mbl 0TOpachIBalOT TEHb HA NNOCKOCTb z=0. [BnXeTcs
ncToyHKK ceeta 19. lap ¢ NpocBepneHHbIM KPyribiM 0TBEPCTUEM BpawaeTcs. OtbpacbiBaeTcs TeHb
Ha nnockocTb y=0.. 20. [1Ba KOHyca oTbpacbiBatoT TeHb Ha NnockocTb y=0. [1BnXyTcs 06bekThl 21.
[Be TpeyronbHble Npr3mbl 0TOpackIBatOT TEHb HA NNOCKOCTb z=0. [BuxyTcs 06bekTbl 22. [1Ba
nepecekatLLmNXCcs Wwapa 04HOro paguyca otbpachiBaloT TEHb HA MNOCKOCTb. [BUXYyTCS Wwapbl 1
0CTaHaBNMBAKTCA B MOMEHT pa3bedNHEHNS.

Tema . UTorosas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

Mo maHHOM gucuunnnHe nNpenycMoTPeHo NpoBeLeHVe 3a4eTa U caada AByx MHONBMOYaNnbHbIX
3agaHuin.

[MpnmMepHbIe BONpoCh Ans 3a4eTa -

Bonpocbl no kypcy "KomnbioTepHas rpadguka”, BbicTaBneHHble Ha

TeopeTnyeckunii 3avet

1.

PacTtpoBble 1 BekTopHble n3obpaxeHus. CBa3b ¢ MacwTabrmpoBaHnem n3obpaxeHus.

2.

LisetoBble Mogenn:RGB,,cmYK

YUV

HSB

. OcobeHHOCTU MOZenen 1 nx NPUMEHEHNE.

3.

BapuueHTpryeckre koopamHaTtbl. YCnoBue nonagaHusi TOYKM BHYTPb TPEYronbHYKa.
4.

AdbdouHHbIE NpeobpasoBaHns 1 HapuLeHTPUYECKNe KOopanHaTbI

5.

MpoekTuBHbIE KOOPANHATLI. AQUNHHbIE NPe0bpa3oBaHNs B NPOEKTUBHBIX KOOPAMHATAX.
Ledgopmauusi n cnocobbl ee 3aaaHms.

6.

MpyHa#NeXHOCTb TOYKM BHYTPEHHOCTU 3aMKHYTOr0O MONUroHa.

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka u uHopmartmka; npodeccop, 4.H. (npodeccop)
Cronos E.J1.

7.

TpuaHrynaumns Bbinyknoro nonuroHa. TpuaHrynsumsa nponsBonbLHOro nonuroHa 6es
camorepece4yeHun.

8.

PucosaHue nuHuin B8 OpenGL. CMmelweHne LBeToB

9.

Kybuueckne cnnainbl. CnnanHbl Catmall-Rom.

10.

Kpueas besbe TpeTbero nopsaka.

11.

Kpueas besbe nponsBonbLHOro nopsaka.

12.

[MprMeHeHne KpuBbIx 3-0ro 1 20ro nopsaka A/ pUCoBaHMS KPUBbIX MO KOHTPOMbHbLIM TOYKaM.
13.

B-cnnaiiHbi.

14.

NURBS kpuBble. [TocTpoeHne okpy>XHOCTMW.

15.

CuncTeMbl KOopamMHAT B TPEXMEPHON rpadomku. dopmyna peHaepuHra u nupammaa oTce4yeHus.
16.

Cuctembl koopamHat B OpenGL. Pexumbl Ortho n Frustum

17.

YcTtaHoBKa Hy>XHOM No3nuun Kamepsi.

18.

YHUTapHble MatpuLbl BTOporo nopsiaka. CBsA3b C OPTOroHanbHbIMU MaTpuuamm
19.

KBatepHMoHb! ? N0AX04 HA OCHOBE YHUTAPHbIX YHUMOOYNAPHbLIX MaTpUL,.

20.

KeagpatnyHas uHTepnonsums noBepxHOCTU.

21.

lMoBepxHocTU Besbe.

22.

McTo4HrKM ocBelweHus. Tunbl n3ny4yaeMoro cBeta v Ux CBONCTBA.

23.

Pabota ¢ goyHkumeii glColorMaterial()

24.

Pexunm CULL_FACE. OnpegneneHne HanpasneHns HopManu no o6xony BeplwmH
25.

CospgaHue TeHu.

26.

Co3zpaHue "npoxekTopa”

27.

Pabota ¢ maTepranom, gocturaemble apekThl.

28.

Co3paHue anbgoa kaHana.

29.

TekCTypHble KOOpOUHATbI

PervncrpaumnoHHblii Homep 969915 DAEKTPOHHEH
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka u uHopmartmka; npodeccop, 4.H. (npodeccop)
Cronos E.J1.

30.

AHVMaLMsi MHOFO3BEHHOIO MEXaHN3Ma, CTpaTterns yrnpasneHusl.
31.

Y naneHHoe onpeneneHne KoopamHat ToYek.

7.1. OcHOBHas nuTteparypa:

1. CTonoB 9nekTpOoHHbI obpasoBaTtenbHblil E.J1. SnekTpoHHbI 0bpa3oBaTenbHblii pecypc
"KomnbioTepHas rpadouka”, 2013 http://zilant.kpfu.ru/course/view.php?id=32

2. KomnbtotepHas rpadovka n web-amsaiiH: YuebHoe nocobue / T.. Hemuosa, T.B. KasaHkoBa,
A.B. WHsknH. - M.: N[ ®OPYM: HALL UHDOPA-M, 2014. - 400 c.: 60x90 1/16. -
(MpodoeccrnoHanbHoe obpasoBaHue). (nepennet) ISBN 978-5-8199-0593-7, 500 aka3.
http://znanium.com/go.php?id=458966

3. MNMpakTtnkym no nHgpopmartuke. Y. 2. KomnbloT. rpadouka n Web-gusanH. lNpakr.: Y4. noc. /
T.N.Hemuosa un ap.; MNMogn pen. J1.I.MarapuHoi - M.: N ®OPYM: MH®PA-M, 2011-288c.: un.;
60x90 1/16 + CD-ROM. - (Mpodp. 06p.). (N, cd rom) ISBN 978-5-8199-0343-8, 1500 ak3.
http://znanium.com/go.php?id=400936

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

5. NNenkosa M.B., Mokpeuosa J1.0., beiykoBa U.B. NIHXeHepHas n KoMNbloTepHas rpaguka.
CoenvHeHune getanen Ha YepTexax ¢ npumeHeHnem 3D mogenmposanus.- M.: MUCUC, 2013. - 76
c. URL: http://e.lanbook.com/books/element.php?pl1_id=47486

7.2. JlononHuTenbHasa nuteparypa:

1. 3anorosa J1.A. KomnbiotepHas rpadgouka: npaktukym. -M.:BUHOM. Jlabopatopus 3HaHuia, 2014. -
245 c. 9bC "MMaHb": http://e.lanbook.com/view/book/50554

2. KopHeeB B.N. HTepakTuBHble rpadomyeckue cuctemsol. - M.: BUHOM. JTabopatopusi 3HaHuiA,
2012. - 232 ¢. 9bC "MaHb": http://e.lanbook.com/view/book/8784

3. CynerimaHos P.P. KomnbioTepHOE MOgennpoBaHue MmatemaTnyeckux 3agad. - M.:BHOM.
Na6opartopus 3HaHuin, 2012. - 381 ¢. ABC "MNaHb": http://e.lanbook.com/view/book/4421/

4. BabywkuHa W.A., Okynos C.M. MNpakTukym no 06 BEKTHO-OPNEHTMPOBAHHOMY

nporpammmnpoaxuio. - M.: BUUHOM. J1labopaTopusi 3HaHuii, 2012. - 366 ¢. OBC "aHb":
http://e.lanbook.com/view/book/8781/

7.3. UHTEepHeT-pecypcChbl:

Bukuneauns - http://ru.wikipedia.org

NHTepHeT-nopTan obpasoBatenbHbix pecypcoB no UT - www.intuit.ru
Moptan ctaten 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 rpadguyeckmm naketom Blender - www.blender.org

8. MarepumanbHo-TexHU4eckoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHune agncumnnuHbl "KomnbloTepHas rpadguka” npegnonaraet UCNonb3oBaHMe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

PervncTtpaunoHHbiin Homep 969915
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka u uHopmartmka; npodeccop, 4.H. (npodeccop)
Cronos E.J1.

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

YyebHo-MeToan4eckas nutepartypa Ans 4aHHOW AMCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHor cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKK, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraLmm, SHUMKNONEaNn, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTUBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM chefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "MlaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNnbCTBa
"laHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
Nepruoanyecknx N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCMManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Nekummn No gucumnavHe NPOBOLAATCS B ayANTOPMU, OCHALLEHHO [OCKOW N MENOM(MapKEPOM),
nabopatopHbIe 1 NPaKTUYECKNE 3aHATUS.

NPOBOASTCS B KOMMbIOTEPHOM Kfliacce C yCTaHOBNEHHOW nporpammorni Blender
MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no

HanpasneHuto 01.03.02 "MMpuknanHaa matematmka u nHgopmartuka" n npogomnio NoaroToBKy
CuncTeMHoe nporpamMMmpoBaHue .

PervncrpaumnoHHblii Homep 969915 DAEKTPOHHEH
Crtpanunua 14 n3 15. il yLH,lfIP EPCHTET
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