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Mporpammy avcumnnuHbl paspabotan(a)(n) AoUeHT, K.H. (ZoueHT) baxtnesa J1.Y. Kacdbenpa
NPUKNagHoON MatemMaTukn oTaeneHme NpuknagaHon MaTteMaTnkm 1 MHOPMaTUKK
Lyalya.Bakhtieva@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
obsizaTtenbHbiM gucumnnnHam. OcBamBaeTcs 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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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

- NPUMEHATb NONy4YeHHble 3HaHNA N HaBblKU B cBoen HpOC*)eCCI/IOHaJ'IbHOVI OeATENbHOCTN

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
Paszen ay,oMTOpHOM paboThbl,
NXT OEeMKOCTb
N Bvousnn  Comeotpcc 2O, (s saca) i e i
Nekuun MpakTnyeckuellaboparopHbie
3aHATUA pa601b|
Tema 1.
YenoBeko-MalnHHbINA
NHTEpgoenc. dTanbl
pa3paboTku. MprHUMNbI
opraHusauuu
WHTepdeinca c NMMCbMEHHoe
1 ynpaBnm?u.LeVl 5 0 0 6 JomaliHee
‘lcuctemoir. MoHsiTe 06 3apaHue
3pProHoOMuKe.
Vicnonb3oBaHue uBeTa,
TEeKcTa N MKOHOK Ans
OTpaXeHus Tekylero
COCTOSIHUSI CUCTEMBI.
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Mporpamma ancumnnuubl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka n uHopMartmka; OOLUEeHT, K.H. (aoueHT) baxtnesa

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 2. LiBeTOBbIE
momenn: RGB, CMYB,

YUV, HSB .

OcobeHHOCTN MOenei NMCbMEHHOEe
5 |V X MpUMeHeHwe. 5 0 0 6 nomaiiuHee

PacTposble n 3apaHve

BEKTOPHbIE ANCMNEN.
PacTtposble n
BEKTOPHbIE
n3obpaxeHus

Tema 3. [1BymepHas
rpagouka.
CTtpykTypusaums
n306paxeHus. NMCbMEHHOE
Cnocobbl BM3yanmaauum 5 0 0 6 nomalHee
‘InuHunin. BekTopHas 3apaHve
rpagouka ons
npencrasneHms
KpuBbIx. CnnanHbl n
KpvBble besbe

Tema 4. TpexmepHas
rpadpvka. OgHopoaHble

KOOpAMHAaThI. n”fﬂbﬁiHHoe
4.[MpeobpasoBaHne 5 0 0 6 ggu:Hmeee
CUCTEMbl KOOPAUHAT.
MNupamupa otceveHns.
Obbemniowas copepa
Tema 5.
CTtpykTypusaums. nlgazﬁilzoe
5.[Annpokcumauuns 5 0 0 6 3ﬂauaHV|e
MOBEPXHOCTM
NnonnaapoM.
MMCbMEHHOE
6 Tema 6. NURBS kpuBble 5 0 0 6 nomatuiHee
‘|1 NOBEPXHOCTMW. 3afaHue
Tema 7. TekcrtoBas
nHgopmaums. Cnocobbl MNCEMEHHOE
nomauHee
7. MO,EI,I/ICpVIKHaLI,I/IVI 5 0 0 6 3anaHne
TEKCTOBOW
nHpopmauunm.
Tema 8. PactpoBble NMCBMEHHOE
npencTaBneHus oMalHee
8.[noBepxHocTten. Mogenu 5 0 0 6 gauaHme
OCBeLLEeHNS
NMOBEPXHOCTMW.
Tema 9. Moaondpukaums MNCBEMEHHOE
9.|n30b6paxeHus. 5 0 0 6 floMaiiHee
AHMMaUNS CUEHBbI. 3alaHue
PerucTpaumoHHbiii Homep 985216 BAEKTPOHHBIH
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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.
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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
Hepens | camocTostensHon [TpyA0eMKOCTb
ceMecTpa paboTbl (B yacax)

CTYOEHTOB

DopMbl KOHTPONS
camocCTofiTeNibHOMN
paboTbl

N Paspen

IvcumnnuHbl CemecTp

Tema 1.
Yenoseko-MallVHHbIN
NHTepgoenc. Stansbl
paspabotku. MpuHuMnbI
opraHusauumn
UHTepdgoernca c
1 ynpasnﬂpmem 5 Hgﬂ;ﬂﬁgfg 6 JomalluHee
cuctemoii. NMoHaTne 06 3ananns 3apJaHve
9ProHOMUKeE.
Vicnonb3oBaHue UBETA,
TEeKcTa N UKOHOK O
OTPaxXeHns TeKyLEro
COCTOSIHUSI CUCTEMBI.

Tema 2. LiBeToBblE

momenun: RGB, CMYB,

YUV, HSB .

OcobeHHoCcTN Moaenei

5 | VX NprMeHeHve. 5 zgﬂ;ﬂsgr'(g 6 JomaliHee
PacTtposble n 3anaHms 3anaHue

BEKTOPHbIE ANCNNEN.

PacTtposble n

BEKTOPHbIE

n306paxeHus
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Buabi
N Paspen Cemect Hepnens | camoctositenbHon [TpynoeMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnnnHbl pcemecha paboTbl (B wacax) 260TbI
CTYLEHTOB P
Tema 3. [iBymepHas
rpagouka.
CTpykTypusauus
N306paxeHus.
3 Cnocobbl BU3yanusauum 5 zgﬂgﬂgngg 6 JomalHee
‘InnHnin. BekTopHas 3ananms 3anaHue
rpadgouka ons
npencrasneHns
KpuBbIX. CnnanHbl 1
Kpusble besbe
Tema 4. TpexmepHas
rpadgpuka. OgHopoLHbIe
KoopAuHaTthl. noarotoska
4.|NpeobpasoBaHune 5 JomaluHero 6 ggx::JMHee ©
CUCTEMbl KOOpAnHaT. 3apaHus
lMupammpoa otceveHuns.
Obvemniowas cdepa
Tema 5.
CTpykTypusauus. noaroroska
5./Annpokcumaumns 5 JoMmaliHero 6 ggzaaﬁ;; ©
NMOBEPXHOCTU 3anaHus
NonMaapoMm.
6 Tema 6. NURBS kpuBble 5 zgﬂ;ﬂﬁgr'(g 6 JomailluHee
‘In noBEpPXHOCTHN.
0BEpPXHOC sananms 3anaHve
Tema 7. TekcToBast
nHpopmaums. Cnocobbl noarotoska
7.mogudomkaumnm 5 JomaliHero 6 ggg::];ee ©
TEKCTOBOM 3apaHuns
NHJpopMaLnK.
Tema 8. Pactposble
npencrasneHns noaroToska
8.[nosepxHocTen. Mogenu 5 JoMallHero 6 ggg;:“;ee ©
OCBeLLEHNS 3anaHuna
MOBEPXHOCTM.
Tema 9. Moandumkaums noarotoska foMawHee
9.|n3obpaxeHus. 5 JoMallHero 6 sananmne
AHuMauns CuUeHbI. 3anaHus
Wtoro 54

5. O6pazoBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Oby4eHne nponucxoanT B OOpMe NEKLIMOHHBIX, NabopaTopHbIX U MPAKTUYECKUX 3aHATUIA, a TakxXe
camocCToATeNbHOWM paboTbl CTYAEHTOB.

TeOpeTI/I‘-IeCKI/IVI martepuan nanaraetcsa Ha nekuumsx. an/I‘-IeM KOHCNEKT nekuun, KOTOprI7I OCTaeTca y
CTyfeHTa B pe3ynbTaTte npocnywmnsaHnd nekunm He MoXeT 3aMEeHUTb yl-le6HV|K. Ero uenb -
popmynrpoBka OCHOBHbIX yTBEp)K,EI,EHVIVI n onpeueneHMVl. I'IpocnyLuaB nekuuto, noe3Ho
03HaKoMMTbCS ¢ Bonee I'IO,EI,pO6HbIM N3JNI0OXKEeHNneM Matepumana B yqe6H|/||<e. Cnuncok nmtTepartypbl
pasneneH Ha OBe Kateropuun: HeobXxoAUMbIA NS coayn aKk3ameHa MVUHMYM 1N OONOJIHUTEJIbHAA
nmTeparypa.
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Mporpamma ancumnnuubl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka n uHopMartmka; OOLUEeHT, K.H. (aoueHT) baxtnesa

3yyeHune kypca nonpasymeBaeT He TOMbKO OBiafeHne TEOPEeTUYECKMM MaTepmanomM, Ho 1
nonyYyeHne NpakTUYecKnx HaBblkOB ANns bonee rnybokoro MOHMMaHNs pasnenos ANCUUMANHDI
"KoMmnbloTepHas rpagouka” Ha OCHOBE pelleHns 3a4a4 N YIpaxXHEHUA, UNNIoCTPUPYIOLWNX
Ll0Ka3blBaeMble TEOPETUYECKMNE MOMOXEHUS, @ TaKXe pPa3BuTe abCTPakTHOMO MbIWIEHNS 1
CMocoBHOCTM CaMOCTOSITENBHO [0Ka3blBaTb YACTHbIE YTBEPXKAEHNS.

CamocTosTenbHas paboTta npennonaraeT BbiNofHEHWE OoMalWHUX paboT. MpakTuieckme 3anaHus,
BbIMONIHEHHbIE B ayAMTOPWMW, MPedHa3Ha4YeHbl ANs ykasaHus obWwmnx MeToA0B peleHns 3aaay
onpeneneHHoro Tuna. 3akpenuTb HaBbIKM MOXHO NULb B PE3yNbTate CaMoCTOSITENbHON paboThbl.

Kpome Toro, camocrositenbHas pabota BKIO4aeT NoAroToBKy K 3a4eTy. [Mpu noarotoeke K coaye
3a4eTa BeCb 06beM paboTbl PEKOMEHAYETCS pacnpenensTb PABHOMEPHO MO AHSM, OTBEAEHHbIM ANS
MOArOTOBKW K 3a4€Ty, KOHTPONMPOBATb KaXAblii AEHb BbINONHEHNS paboThl. Jlyylwe, ecnm MOXHO
NepeBbINONHNTL NnaH. Toraa Bcerna byneT pe3eps BPEMEHMN.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. YUenoBeko-MalUMHHbIA MHTepdhenc. ATanbl pa3paboTkn. MpUHLMNBI OpraHn3auum
umHTepdpenca c ynpaensirowen cucteMon. MoHsTue 06 aproHommke. Ucnonb3oBaHue LBeTa,
TEeKCTa U UKOHOK AJ151 OTPaXeHUA TeKYLLLero COCTosiHUsi CUCTEMbI.

oomatllHee 3agaHue , NPUMepHbIE BOMPOCHI:

BnusHue cnocoba opraHmsaummn nHTepgoerica nporpaMmbl Ha CKOpocTb paboTol. Micnonb3oBaHue
LIBETOB A/ MHPOPMATNBHOCTU

Tema 2. LiBeTtoBble mopgenu: RGB, CMYB, YUV, HSB . OcobeHHOCTM MOaenen n nx
npumeHeHue. PacTpoBble U BeKTOpHble aucnnien. PacTpoBbie 1 BEKTOPHbIe N306paXxeHus

noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

BHyTpeHHWe 1 BHeWwHWe LBeTOBbIE Moaenu. Vicnonb3oBaHne pasnmyHbix oOpMaToB B 3aBUCKMMOCTM
oT 3afayn. PoTorpadousi kKak pactTpoBoe ulobpaxeHve . NMpuMeHeHne pasnnyHbIX WPUGTOB

Tema 3. [ BymepHas rpacouka. CTpyktypusaumsa nsobpaxeHmsa. Cnocobbl BU3yanusaumm
nuHun. BekTopHas rpacomka ons npencrasneHUs KpuBbiX. CnnanHbl n Kpusble beabe

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

PasnunyHble Mooenu cnnaiiHoB. KpuBble beabe kak pasHoBUAOHOCTb cnfaiHa. PasnuyHble cnocobbl
BM3yanunaaunn MHUIM -- NPOrpamMMHbIA 1 NOAX04 HA OCHOBE rpadoMyeckoro okHa

Tema 4. TpexmepHas rpachuka. OgHopoaHbie KoopauHatbl. [peobpa3soBaHue cucTeMbl
KoopauHar. Nupamuaa otceveHus. O6vemniowas ccpepa

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

Cnocobbl TpraHrynsiunm cgoepbl U umnuHapa. NMpuMeHeHne nupammnibl OTCEHEHNS NS BblAENEHNSs
obnactn HabntoneHus. MoHaTMe obbemntowen cqepbl.

Tema 5. CTpykTypm3aumsi. ANNpoKCUMaLLUs NOBEPXHOCTU NONN3APOM.
LoMallHee 3afaHne , NPUMepPHbIEe BONPOCHI:

O6was noctaHoBka 3ana4u 06 annpokcuMaLumm NPOM3BONbHON NOBEPXHOCTM C MOMOLLbIO NONM3apa.
Monnanpbl Ha OCHOBE TPEYronbHKKA 1 NPSAMOYronbHYKA.

Tema 6. NURBS kpuBbie n noBepXHOCTM.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

[MoHATME 0 NPOEKTUBHLIX KoopAnHaTax. [IpuMeHeHne NPoeKTUBHbIX KOOPAMHAT A5 NOCTPOEHMUS
NURBS kpuBbIx 1 NOBEPXHOCTEN.

Tema 7. TekcToBasi MHcpopmMauus. Cnocobbl MoandukaLum TeKCToBoM MHPOpMaLUu.
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

MNpeobpa3oBaHne TEKCTOBOW MHAPOPMALIM B MPOCTPAHCTBEHHbIN 06bekT. PaboTa B nporpaMMHOM
pexunme 1 B rpadon4eckom okHe

Tema 8. PacTtpoBble npencraBneHMsa nosepxHocten. Moaoenv ocseLl,eHUs MOBEPXHOCTU.
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Mporpamma ancumnnuubl "KomnbioTepHas rpaduka”; 01.03.02 MNpuknagHaa matematuka n uHopMartmka; OOLUEeHT, K.H. (aoueHT) baxtnesa

noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

Cnocobbl 3arpy3ku |/|306pa>KeH|/1|7|. Twunbl NCTOYHMKOB OCBELLEHUS. Cnonb30BaHNE HECKOMbKUX
MCTOYHNKOB

Tema 9. Moaudmkaums naobpaxeHns. AHUMaLUS CLEHbI.
JoMallHee 3agaHue , NpUMepHble BOMPOChHI:

AHMaUNS CUEeHbl. popMaTbl POSIMKOB, NCMONb3YEMbIX ANS NPOCMOTpa
Tema . UToroesasi popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

Mo paHHOWM gucuMnanHe NpesycMOTPEHO NPOBeAeHNe 3a4eTa U caada AByX UHAMBUOYaNbHbIX
3a0aHuin.

3anaHve @ 1

1.

JaHbl 0Ba HEMepecekarWmxcs TPeyronbHMKa 06Wero NonoXeHns ¢ OgHNM LBETOM 3anmekin. OauH
TPeyronbHWK OBUXETCS napannenbHo ocu koopamnHat X. Kak Tonbko NosSiBASOTCS 06Wwme TOHKN,
OBUXYLWMNACS TPEYroNnbHUK MEHSET LBET 3a/IMBKW U OCTaHaB/MBaETCS.

2.

[Mpon3BONbHLIV NATUYIONbHUK ONpeaeneH CBOMMU BepMHaMK (BMeCTe € uBeToM.) [1posecTu
TPUaHrynauuio (OBUXeTCcs 04Ha U3 BEPLLUH)

3.

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

neperaCl/lTb NATUYTONIbHUK B MOMEHT BbiXO4a TOYKUN U3 NATUYronbHMUKaA NN B MOMEHT BXoOa.
4.

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

TPEYronbHMK HA4YNHaAETCA OBUraTbCA KO BTOPOMY MnapannenbHO BEKTOPY, COeANHAOWEMY TOYKN.
OcCTaHOBUTb OBUXEHME B MOMEHT KacaHus

5.

LaHbl ose nepecekaruwmnecs npsmbie N OKPY>XKHOCTb, neXxatlas BHyTpu yrina n Kkacarowascs ogHow

npsmMoii. OKPYXXHOCTb ABUXETCS K TOYKE NepeceyeHns NpsMbix, KacasCb NEPBON NPSMOIA.
Onpepenntb

MOMEHT KacaHus BTOPOW NPsMOM N OCTAHOBUTLCA

6.

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

7.

OKpY>XHOCTb Manoro paauyca kaTtutcs BHyTpY No OKPYXHocTK 6onblioro paauyca. Onpenenvtb
MOMEHT

KacaHWusi 3a4aHHOl TOYKN BHYTPY BONbLWOA OKPY>XKHOCTM 1 OCTAHOBUTLCS.

8.

MocnenoBaTenbHOCTbL N3 16 Toyek. MocTpouTb cnnaiH Catmull Rom'a. (aBuratotcs nepeas u
nocnenHsas To4Kn)

9.

lMocTpoeHne cnnanHa TpeTbero nopsaka no 5 yanam (LBuxyTca Ase KpanHue To4KKn)

10.

KBagpatHoe Koneco kaTutcs no ctony

11.
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MocTpouTb aHMMaLMIo ABYX KacaTenbHbIX K SIUMCY, NPOXOASWMX Yepes AaHHY0 Touky. [BuxeTcs
TOuKa

12.

MNpoBeneHne OKPYyXHOCTN Yepesd 3 To4KW. [1Be TOUKM HEMOABMXHbI, ABUXETCS OHA TOYKA

13.

MNpoBeLeHne OKPYXXHOCTW KacaTeNbHOW K TPeM nepecekarowmmes npsmbiM. OnHa npsmas
LB/XETCA

napannenbHo camoi cebe

14.

[MpoBeneHve Yepes faHHY0 TOYKY OBYX KacaTenbHbIX K OKPY>XHOCTU. [1BUXETCS OKPYXHOCTb

15.

[MpoBeneHne NpsMon, Kacatowencs OByx AaHHbIX OKPYXHOCTEN (HapyXHbIiA). Y 0QHOM OKPYXHOCTK
yBENM4nBaeTcs pagnyc

16.

[MpoBeneHve npsamor kacarlwencs OByX AaHHbIX OKPYXXHOCTEN (BHYTPEHHWUI). Y OOHOM OKPYXHOCTU
yMeHblaeTcs pannyc

17.

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

npamomn

18.

[MpoBeneHne OKPYXHOCTW, BINCAHHOW B TpeyronbHUK. OgHa BeplwmnHa TpeyronbHKa OBUXETCS
19.

[MpoBeneHme OKPYXHOCTW 3a0aHHOro paanyca Yepes Ase faHHble ToYKWU. Pagnyc ysenmymeaeTcs
20.

[MpoBeneHme OKPYXHOCTU C LEHTPOM Ha AaHHON NPSMOW Yepes ABe AaHHble Toukn. OgHa Touka
IBUXETCS.

21.

[MpoBeneHne OKpYyXHOCTW 3a0aHHOro paanyca KkacartenbHOW K ABYM 3af4aHHbIM HenapannenbHbIM
npsiMbiM . Paanyc ysenvmyneaetcs

22.

Mo ropn3oHTanbHOM NPSIMON KaTATCA ABE OKPYXHOCTU pa3HbiX pafguycoB HABCTpeYy Apyr Apyry.
OcTtaHaBnMBatoTCa B MOMEHT KacaHus

23.

Mo HapyXHOI CTOPOHE OKPYXHOCTM BONbWOro paauyca KaTaTcs HaBCTpedy Apyr Apyry ABe
OKPY>XHOCTU

oaHoro pagumyca. OcTaHaBNMBaOTCS B MOMEHT KacaHUs

24.

Mo BHYTPEHHEN CTOPOHE OKPY>XXHOCTM BOMbLOro paanyca Katsatcs HaBcTpeyy apyr opyry ase
OKPYXXHOCTU oHoro paaunyca. OcTaHaBNMBAKOTCS B MOMEHT KacaHusl.

3apaHve @ 2

1. YnaB B Buae unnmHgpa "sarnatbiaet” oBUXYLNIACS Wwap
2. YnaB B BMAE UunvMHapa "sarnatbiBaet" ABMXYWMIACS Kyo
3. YnaB B Buae umnuHgpa "sarnatbiaet" OBUXYWNACS KOHYC

4. lap pBmxetcs no xenoby. Xenob obpazoBaH ABUXEHNEM MONYOKPY>XHOCTU MO KPUBOWA,
3a0aHHON

Hanpasnsioweit kpusoi x(t)=t,y(t)= t2 , z0t [ =log(t),
1<t<20
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5. LleHTp ky6a OBUXETCS MO KPUBOIA, 3aaaHHoM ypasHeruamun x(t)=1/t,y(t)=t, z[t [ =sin(t),

1<t<24.

6. TeTpasgp osuxetcs rno no kpmeon x(t)=1/1,y(t)=t, z[It [ =sin(t), Bpawasacb BOKPYr oCu, Npu 3TOM
LEHTp TeTpasgpa NexuT Ha KpMBOM, a kacaTenbHasa ? napannenbHa ocu TeTpasgpa

7. MNatuyronbHas npuama aemxeTcs HascTpeyy wapy. OctaHaBnuBaeTcs nocne NpoTbikaHus wapa
HackBO3b. TeHb Ha NNockocTb X=0

8. NatnyronbHasa nupammaa ABMXeTCS HaBcTpedy wapy. OctaHaBnMBaeTca Nocne NpPoTbiKaHUs
wapa
HackBO3b. TeHb Ha NNOCKOCTb y=0

9. MatnyronbHas npuama OBMXeTCS HaBcTpedy KoHycy. OcTaHaBNMBaeTcs Nocne NpoTbiKaHus
KOHyca

HACKBO3b. Te€Hb Ha NNOCKOCTb z=0

10. MsaTnyronbHas nupamMmaa OBUXETCS HaBCTpedy KoHycy. OcTaHaBnMBaeTCcs Nocne NpoTbikaHus
KOHyca

HACKBO3b. Te€Hb HA NNOCKOCTb X=0

11. KoHyc aBuxeTcst HaBcTpeuy wapy. OcTaHaBnMBaeTCst Nocne NpoTbikaHUs Wwapa HackBo3b. TeHb
Ha

nnaockocTb y=0
12. KyBblpkaeTtcs LBETHOI Kyb Tak, YTO ero LeHTp HaxoamTcsa Ha mecte. OTbpacbiBaeT TEHb Ha TpW
KOOPOWHATHbIE MTOCKOCTH.

13. KyBblpkaeTcs LIBETHO NpaBUIbHbIA TETpasap Tak, YTO ero LEHTP HAaXoAUTCs Ha MecTe.
OtbpacbiBaeT

TeHb Ha TPW KOOPpAUHATHbIE NMNOCKOCTWN.

14. Bokpyr wapa ABuXeTcs Kyb Mo OKpy>XHOCTU C LIEHTPOM B LieHTpe wapa. Obe durypsl
oTbpacbiBatoT

TeHb Ha NNoCKoCTb z=0

15. Bokpyr kyba OBumxeTcs wap no OKPy>XHOCTW , LEHTP KOTOPOW COBMagaeT ¢ LeHTpom kyba. Obe
curypsbl

oTbpacbiBalOT TeHb Ha NNOCKOCTb z=0

16. iMntaumns oBuXxeHns 3meu.

17. I1Ba KoHyca oTbpacbiBaloT TeHb Ha NNockocTb y=0. [1B1XEeTCs NCTOYHUK cBeTa

18. [1Be TpeyronbHble Npr3Mbl 0TOPACHIBAIOT TEHb HA NNOCKOCTb z=0. [IBUXETCSH UCTOYHUK CBETA
19. Wap ¢ npocBepneHHbIM KpyribiM 0TBepcTMeM BpawaeTtcs. OTbpackiBaeTcs TeHb Ha NNOCKOCTb
y=0..

20. [1a koHyca oTbpacbiBaloT TEHb Ha NNOCKOCTb y=0. [IBUXYyTCA 06 BbEKTbI

21. [1Be TpeyronbHble Npr3Mbl 0TOPACHIBAIOT TEHb HA NNOCKOCTb z=0. [1BNXYyTCA 06BHEKTHI

22. [1ea nepecekaloWwmnxcs wapa 04Horo paagmyca otbpacblBatoT TeHb Ha MNOCKOCTb. [BMXyTCA
wapbl 1

OCTaHaB/MBAKOTCS B MOMEHT pasbednHeHns.
23. Ms4 gedpopmMmupyeTcs n BoccTaHaBNMBaeT CBOK

[MprMepHble BonpocChl Ans 3ayeta -

Bonpocbl no kypcy "KomnbioTepHas rpadomka”, BbiICTaBleHHbIE Ha

TeopeTnyeckuni 3avet

1.

PacTtpoBble 1 BekTopHble n3obpaxeHus. CBs3b ¢ MacwTabrmpoBaHnem n3obpaxeHuns.
2.

LisetoBble Mogenn:RGB,,cmYK

YUV
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HSB

. OcobeHHOCTN MOenen 1 Nx NPUMEHEHNE.

3.

bapuueHTpuyeckne koopamHaTbl. Ycnosme nonanaHus TOHKN BHYTPb TPEYronbHMKa.
4.

AdbprHHbIE NpeobpasdoBaHus n GapuLLEHTPUYECKE KOOPAUHATbI

5.

MpoekTnBHbIE KOOpAMHATLI. ApdOMHHBIE NPeobpa3oBaHNs B MPOEKTUBHBIX KOOPAMHATAX.
Hedopmauust n cnocobbl ee 3anaHums.

6.

[MprHaoNeXHOCTb TOYKM BHYTPEHHOCTWN 3aMKHYTOrO MOMNIOHa.

7.

TpuraHrynaums Bbinyknoro nonmroHa. TpuaHrynsumsa nponsBonbHOro nonuroHa 6es
camorepece4yeHunin.

8.

PucosaHue nuHuin B OpenGL. CMmelweHre LBeToB

9.

Kybuyeckue cnnaiiHbl. Cnnaliibl Catmall-Rom.

10.

KpuBas besbe TpeTbero nopsnka.

11.

KpuBas besbe nponseonbHOro nopsaka.

12.

[MpuMeHeHne KpuBbIx 3-0ro 1 20ro Nopsaka AN PUCOBaHMUS KPUBbIX MO KOHTPOMbHbLIM TOYKaM.
13.

B-cnnaiiHbi.

14.

NURBS kpusble. [locTpoeHne oKpyXHOCTH.

15.

CuncTeMbl KOOPAMHAT B TPEXMEPHON rpadomku. dopmyna peHaepuHra n nupammaa OTce4yeHus.
16.

Cuctembl koopamHaTt B OpenGL. Pexumbl Ortho n Frustum

17.

YcraHoBka Hy>XHOM NO3nuun Kamepsi.

18.

YHuTapHbIe MaTpuLbl BTOPOro nopsaka. Ceasb ¢ OPTOroHanbHbIMU MatTpuuamm

19.

KBaTepHMOHbI ? N0AX04 HA OCHOBE YHUTAPHbIX YHUMOAYNSAPHbLIX MaTpUL,.

20.

KeagpatnyHas nHTepnonsums noBepxHOCTy.

21.

lNoBepxHoCcTN Besbe.

22.

McTouHmKM ocBeleHuns. Tunbl 3ny4yaeMoro cBeta v Ux CBOMCTBA.

23.

Pabota ¢ doyHkumein glColorMaterial()

24.
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Pexunm CULL_FACE. OnpegneneHne HanpasneHns HopManu no o6xony BepLwmH
25.

CospaHue TeHu.

26.

CospaHue "npoxektopa”

27.

Pabota ¢ matepuanom, nocturaembie agppekTbi.

28.

CospaHuve anbga kaHana.

29.

TekcTypHble KOOpANHATHI

30.

AHUMaUNS MHOTO3BEHHOIO MeXaHu3ma, cTpaTerus yrnpasneHus.
31.

Y naneHHoe onpeneneHne KOopanHaT To4Yek.

7.1. OcHOoBHas nuTteparypa:
1. CTONOB AnekTPOHHbI 0bpasdoBaTtenbHbii E.J1. nekTpoHHbIn 06pa3oBaTeNbHbI 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 aka3.
http://znanium.com/go.php?id=458966

3. MpakTtukym no nHgpopmartuke. Y. 2. KomnbloT. rpaduka n Web-gunsanH. lNMpakT.: Y4. noc. /
T..Hemuosa n agp.; MNMoa pen. J1.I.MarapuHon - M.: U ®OPYM: MHPPA-M, 2011-288c.: un.;
60x90 1/16 + CD-ROM. - (Mpodp. 06p.). (N, cd rom) ISBN 978-5-8199-0343-8, 1500 aka3.
http://znanium.com/go.php?id=400936

4. KomnbtoTepHas rpadovika: Y4ebHoe nocobue / A.C. JletuH, O.C. JleTnHa, W.9. Mawkosckuid. - M.:
dopyM, 2007. - 256 c. URL: http://znanium.com/bookread.php?book=127915

5. NNenkosa M.B., Mokpeurosa J1.0., boiukosa U.B. NHxXeHepHasa 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

7.2. lononHutenbHasa nuteparypa:

1. 3anorosa J1.A. KomnbiotepHas rpadguka: npaktukym. -M.:BUHOM. Jlabopatopusi 3HaHuia, 2014. -
245 c.

9BC "MNaHb": http://e.lanbook.com/view/book/50554

2. KopHees B.N. HTepakTuBHblie rpadomyeckue cuctemsol. - M.: BUHOM. JTabopatopusi 3HaHuiA,
2012.-232c.

9BC "NaHb": http://e.lanbook.com/view/book/8784

3. CynenmaHos P.P. KomnbioTepHOE MogenupoBaHue MmatemaTnyecknx 3agad. - M.:BHOM.
Nabopatopus 3HaHuin, 2012. - 381 c.

ObC "TaHb": http://e.lanbook.com/view/book/4421/

4. babywkuHa M.A., Okynos C.M. MNpakTukym no 06 eKTHO-OPUEHTMPOBAHHOMY
nporpammupoBanuio. - M.: BUHOM. NTabopatopusi 3HaHwuiA, 2012. - 366 c.

9BC "MlaHb": http://e.lanbook.com/view/book/8781/
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5. Bacunbesa T.1O., Mokpeuosa J1.0., YuyeHeBa O.H. KomnbioTepHas rpaduka.
3D-momenupoBaHune C NOMOLLbIO CUCTEMbI aBTOMATM3MPOBaHHOIo npoekTuposaHus AutoCAD.
NabopaTopHsblit npakTukyM. - M.: MUCUC, 2013. - 76 c. URL:
http://e.lanbook.com/books/element.php?pl1_id=47485

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. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "KomnbloTepHas rpadguvka” npegnonaraet UCNonb3oBaHMe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NVLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMmnbioTepbl MOAK/OYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM JOMEHE.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BbC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, npenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEONnN, CAOBapy U CNPaBOYHNKN,
3aKkoHogaTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHble nepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMmble nagartenbcrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM henepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaBeH
ctyneHTam. 9bC MN3patenbcta "/laHb" BKOYaET B cebs aNeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUm
nepruoanyecKnx N3aaHum No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMNMYECTBY NPOOUIbHbBIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Nexuun No aucumnanHe NPOBOASTCS B ayAMTOPWM, OCHALLEHHOW LOCKON 1 MeNoM(Mapkepom),
nabopaTopHble 1 NPaKTUHECKMe 3aHATUS.

NPOBOAATCS B KOMIMbIOTEPHOM Kflacce C YCTaHOBNEHHOM NporpamMmoin Blender
MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no

HanpasneHuo 01.03.02 "MMpuknagHaa matematvka u nHgopmartuka" n npogomnio NoaroToBKy
MartemaTtnyeckoe MogennpoBaHue .
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