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Mporpammy oucumnnnHbl paspaboTan(a)(n) accuctenT, 6/c bypHawes P.A. kadpenpa TeXHONOr i
nporpamMMmpoBaHns otTaoeneHne oyHoameHTanbHoOM MHPoOPMaTUKN N MHGOOPMALMOHHBLIX TEXHONOMUIA |
r.ournashev@inbox.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
obazarenbHbiM gucuunanHam. OcsavBaeTcs Ha 4 Kypce, 7 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
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 NPOMEXYTOYHOr0 KOHTPONS ANCUUNANHBI 3a4€eT B 7 CEMECTpeE.

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
NHTEepdeiica c [MncbMeHHoe
1 ynpaanpmeﬂ 5 0 0 6 JomaliHee
‘lcuctemoir. MoHsiTe 06 3apaHue
3pProHoOMuKe.
Vicnonb3oBaHue uBeTa,
TEeKcTa N MKOHOK Ans
OTpaXeHus Tekylero
COCTOSIHUSI CUCTEMBI.
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Bugbl n yachbl
Pasgmen ayauTopHoOW paboTbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn"(")':lr;;}:;”b'/ CemecTpl e mectpa (B yacax) \ll(omp(c)t:mp
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
Tema 2. LiBeToBble
momenn: RGB, CMYB,
YUV, HSB .
OcobeHHoCTN Moaenei [MncbMeHHoe
5 |V X MpUMeHeHwe. 5 0 0 6 nomMauHee
‘IPacTpoBble 1 3apaHve
BEKTOPHbIE Aucnneu.
PacTposble n
BEKTOPHbIE
n3obpaxeHus
Tema 3. [1BymepHas
rpagouka.
CTtpykTypusaums
n306paxeHus. MNMucbmeHHoE
3 Cnocobbl BU3yannsaumm 5 0 0 6 nomawHee
‘InuHunin. BekTopHas 3apaHve
rpadpvka ons
npeacTaBneHns
KpuBbiX. CnnanHbl
KpuBble besbe
Tema 4. TpexmepHas
rpadgouka. OgHopoaHble KoHTponbHas
paboTta
KOOPAMHATHI. lMncbMeHHoe
4.[MpeobpasoBaHne 5 0 0 6 oMaWHEE
CUCTEMbl KOOpAnHarT. sanaHne
Mupammpoa otceyveHus.
Obbemntowas cgepa
Tema 5.
CTtpykTypusaums. ﬂgﬁ;mi::oe
5.[Annpokcumauuns 5 0 0 6 3ﬂauaHV|e
NOBEPXHOCTU
NoNMaapOM.
[MncbMeHHoe
6 Tema 6. NURBS kpuBble 5 0 0 6 nomatuiHee
‘In noBEPXHOCTMW. 3ajaHve
Tema 7. TekcTtoBas
nHgopmaums. Cnocobbl lucbmenHoe
nomMawHee
7. MO,EI,I/ICpVIKHaLI,I/IVI 5 0 0 6 3anaHne
TEKCTOBOW
nHpopmauunm.
Tema 8. PactpoBble MVCLMEHHOE
npeacTasneHus oMalIHee
8.[noBepxHocTten. Mogenu 5 0 0 6 gauaHme
ocBelleHns
NOBEPXHOCTMW.
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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
KoHTponbHas
paboTta

Tema 9. Moaoundmkaums

9.|m306paxeHns. 5 0 0 6 Jl;lol/lﬁzmﬁzgoe
AHMMaLNS CUEHBbI. o
Tema . Ntorosas 3auer

* [dpopma koHTpONS 7 0 0 0
NToro 0 0 54

4.2 CopepxaHue OUCLUMNIMUHbI

Tema 1. YUenoBeko-MalUMHHbIA MHTepdhenc. ATanbl pa3paboTku. MpPUHLMNBI OpraHn3auum
MHTepdpenca c ynpaensirowLen cucteMon. MoHsiTue 06 aproHommke. MUcnonb3oBaHue LBeTa,
TeKCcTa U MKOHOK 019 OTpaXeHUs TeKyLLLero COCTOSSHUSA CUCTEMbI.

naboparopHas paborta (6 4aca(oB)):

YenoBeko-MalWwmnHHbIA UHTEPdoeiic. padmnyeckmii cnocob oueHkn cutyaumm. MNMoHsTre 06
aproHomuke. dtanbl pa3paboTkn NHTEpPAIeca C yHeTOM 3IEMEHTOB 3PrOHOMUKN. MpuHUMNbI
opraHusauuu nHTepdoenca ¢ ynpaenswouen cuctemon Vicnonb3osaHue LBeTa, TeEKCTa M MKOHOK Ans
OTPaXeHNs TeKYLLEero CoCTosiHMS cnuctembl. CpaBHeHNe cnocoboB 0TobpaxeHMs HpopMauun ¢
NMOMOLLbIO TEKCTA N rpadounkm

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

naboparopHas pabora (6 4aca(oB)):

LisetoBble Mogenn: RGB, CMYB, YUV, HSB . ®uanonornyeckme oCHOBbI NONYYEHNS LIBETHOMO
n3006paxeHunst MyTeM CMeWeHNst OCHOBHbIX LIBETOB. BHyTpeHHee npencTtaBneHme popmata RGB B
doKcMpoBaHHOM 1 nnasawwem coopmaTtax. Mogens CMYB u ee npumeHeHve ansa uenem nevatwu.
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 npoektupoBaHus. OcobeHHOCTM MoLenei n nx npuMeHeHne. PacTpoBble 1
BEKTOPHble ancnnen. PacTpoBble 1 BEKTOPHbIE N300paxeHus

Tema 3. [ BymepHas rpacdouka. CTpyktypusaumsa nsobpaxeHmsa. Cnocobbl BU3yanusaumm
nuHun. BekTopHas rpachuka onsi npencrasneHUs KpuBbiX. CnnamHbl n Kpusbie beabe

naboparopHas pabora (6 4aca(oB)):

Bnbnuoteka OpenGL. [IBymepHas rpacouka.llpeactaBneHne nsobpaxeHns ¢ moMOoLbo pacTpa U ¢
MOMOLLbIO BEKTOPHOrO doopmata. Cnocobbl BU3yanuaaumm nnHuin Npobnemsl BU3yanusauum NMHUA B
pacTtpoBoM goopmarte. [NpnMeHeHne BeKTOpPHOro oopmarta ans co3faHuns WpruagoToB N KPUBbIX
obwero Buaa. CnnaiHbl U KprBble besbe. PasnnyHble goopMbl NpeacTaBneHns CnianHoB B
3aBMcuMocTy oT Tpebyemoii rnagkoct. CrnnaiHbl Katmyna-Poma. Kpmsble Beabe 1 KOHTpOnbHble
Toukmn. Kpueble Beabe nponsBonbHOro nopsiaka. Boinyknas 060no4ka KOHTPOMbHBIX TOYEK.

Tema 4. TpexmepHas rpachuka. OgHopoaHbie KoopauHartbl. [peobpa3soBaHue cUCTeMbI
KoopauHar. Nupamuaa orceveHus. O6vemniowas ccpepa

naboparopHas pabora (6 yaca(oB)):

TpexmepHas rpadgomka. AQgOVHHbIE U 0OHOPOOHbIE KOOpANHATLI. POpMynbl peHaepuHra. Pexumebl
Ortho n Frustum. lNoaeuxHas n HenoABUXHas cucTeMbl koopamHat.llupammaa otceveHus.
MoHaTne z-6ydoepa u ynpaBneHns pexmmom rinybuHsl. Mpeobpa3oBaHne CUCTEMbI KOOPAMHAT --
NOBOPOT 1 NapannenbHbii nepeHoc. Obbemniowas cepa n ee NPUMEHeEHNE ANs OnpeneneHns
MOMEHTa COMPUKOCHOBEHNS 0O BEKTOB

Tema 5. CTpykTypMu3aumsi. AnnpokcumaLusi NOBePXHOCTU NONMU34POM.

KTPOHHEBH
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naboparopHas pabora (6 4aca(oB)):

CTpykTypu3aums obbekta. AnnpokcmMaums nosepxHoctn nonnagpom OcobeHHoCTH
annpoKcUMMaLMmn rpaHsaMmn ¢ TPEMS 1 YeTbIpbMS BepluMHaMmn. BHyTpeHHee npeacTasnexHme
nonuagpa. YacTtHblii cnyyai annpokcuMaLmm NoBepxXHOCTU, Koraa obnactb onpeneneHmnst ectb
npsiIMOyrofbHas ceTka.

Tema 6. NURBS kpuBbie 1 NOBEpPXHOCTM.
naboparopHas pabora (6 4aca(oB)):

NURBS kpuBbie n noBepxHocTu. HeobxoanmMocTb nepexona K NPOeKTUBHBLIM KOOpAVHATaM n3-3a
HEBO3MOXHOCTWN TOYHOr0 NPeAcTaBNeHNs OKPYXHOCTU 1 cdpepbl C MOMOLLBIO NOIMHOMUANbHbBIX
napameTpuyeckmx ypaBHeHuin. [NosepxHoCTK besbe 1 ux rnagkasi CTblkoBKa

Tema 7. TekcToBasi MHchopmMauus. Cnocobbl MoandukaLum TeKCTOBOM MHPOpMaLUM.
naboparopHas pabora (6 yaca(oB)):

TekcToBas nHpopmaums. Cnocobbl MoandMKaLmMm TEKCTOBOM nHpopmauun.llonyyeHne
TpexMepHoi Mmomenmn Tekcta. Cnocobbl NO3MUMOHNPOBaHKSA TekcTa. Cnocobbl aHMMaLmm TEKCTOBOM
nHpopmauun. LiBetoBoe opopmneHme TekcTa.

Tema 8. PacTtpoBbie npencraBneHus noeepxHocten. Mogenu oceeLl,.eHUst NOBEPXHOCTM.
naboparopHas pabora (6 4aca(oB)):

TekcTypbl B OpenGL. PacTpoBble npenctasneHus nsobpaxeHus. Cnocobbl 3arpysku
n3obpaxeHuii. MNMosnumoHmpoBaHue n3obpaxeHnst B Hy>xxHoe Mecto. Moaenu oceelleHns
nosepxHoctn.Monenb ®oHra. Tunbl NCTOYHNKOB OCBELEHNS U UX NO3nNLUnoHnpoBaHme. Co3naHne
HopManen K NOBEPXHOCTM ANs peanndaumm agodeKToB OCBELLEHUS.

Tema 9. Moaudpukaums nzobpaxeHus. AHAMaLUA CLLEHbI.
naboparopHas pabora (6 yaca(oB)):

Moaudprkauns nsobpaxeHus B aHannTu4eckoin popme. Moandmkaums n3obpaxeHus nytem
N3MEHEHWS MONOXEHNS OTAENbHbIX Y3N10B. AHMMAUUS CLEHbI C MOMOLLbIO NepPepUCOBKMU.
Vicnonb3osaHve TariMepa v ero yctaHoBska.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCUMMINHBI (MOLYNISA)

Buabi
N Pasnen Cemectp Hepnens | camoctositenbsHon [TpymoeMKOCTb g&%ﬁ:;ﬁg:;gggz
AdvcuvnnuHbl cemecTtpa paboTbl (B yacax) pa6oTbl
CTyOeHTOB
Tema 1.
YenoBeko-MallnHHbINA
NHTEepgoenc. dtanbl
pa3paboTku. MprHUUNbI
opraHusauuu
NHTepdgoeica c
1 ynpaBnm?u.leVl 5 Hgﬂ;ﬂ::r'(g 6 JomatiHee
cuctemoit. MNoHsTne 06 3anaHms 3afaHue
SProHOMUKeE.
cnonb3oBaHune uBeTa,
TEeKcTa U UKOHOK Ans
OTpaxXeHns Tekylero
COCTOSIHUS CUCTEMDI.
PerncTpaLmoHHblii Homep PAEKTPOHHDIH
Bl VHHBEPCHTET

Crpanunua 7 us 16.
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CtpaHnua 8 ns 16.

Buabl
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 2. LiBeToBble
monenun: RGB, CMYB,
YUV, HSB .
OcobeHHOCTN MOaeneit
N UX NPUMEHEHNE. 5 Hgﬂ;ﬂggg 6 nomaluHee
‘IPacTpoBble 1 3ananms 3apaHve
BEKTOPHbIE ANCNNEN.
PacTtpoBsble n
BEKTOPHblE
n3obpaxeHuns
Tema 3. I1BymepHas
rpaduka.
CTtpykTypusaums
N306paxeHus.
n
Cnocobbl BU3yanusauum 5 ﬂgﬂ;ﬂggﬁg 6 nomaiuHee
‘InnHui. BekTopHas sananms 3apaHve
rpadvka ons
npencrasneHms
KpuBbIX. CnnanHbl 1
KpuBble besbe
Tema 4. TpexmepHas NOAroTOBKA
rpadouka. OfHopoaHble foMalHero 4 AomaluHee
KOOPAMHATbI. 3a0aHuns safaxve
.[MpeobpasoBaHune 5
CUCTEeMbl KoopauHar. NoAroToska K KOHTPO/bHas
Mupamuaa otceyeHns. KOHTPO/bHOM 2 pabora
O6bemniowas cpepa patore
Tema 5.
CTpykTypmr3sauus. noaroToska
JAnnpokcumauuns 5 JOoMallHero 6 g;);:;u;:e
NMOBEPXHOCTM 3afaHus
Nnonnaapom.
Tema 6. NURBS kpuBble 5 Hgﬂgﬂgg?g 6 nomauiHee
"1 NOBEPXHOCTN.
OBEpPXHOC sanaHns 3afaHue
Tema 7. TekctoBas
WH maums. Cn bl noaroToBK
dopmaums. Cnocob O4roToBka nomalHee
.IMoandpukaumm 5 JOoMallHero 6 3anaHne
TEKCTOBOW 3apaHus
nHdpopmauunm.
Tema 8. Pactposble
npencrasneHus noaroToeka
.|noBepxHocTen. Mogenn 5 JomauHero 6 ggg::lm"': ©
OCBelLleHNs 3afaHus
NMOBEPXHOCTMW.
noaroToBK
OAroroeka nomaiuHee
JoMallHero 4
Tema 9. Moandumkaums 3afaHue
3afaHus
.[n306paxeHns. 5 A ————
AHI/IMaLI,I/ISI CLIeHbl. A . KOHTpONbHas
KOHTpPONbHOMN 2 26073
paboTe P
Ntoro 54
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHUBEPCHTET

AR 1 OFMALMOHHC AHATVTAHECHAR CHTTEMA Ky
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5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

O6yyeHune NponcxoanT B OOPMe NEKLIMOHHBIX, NaBOPaTOPHbLIX M MPAKTUYECKMX 3aHATUIA, a TakXe
CaMOCTOSITEeNbHOM paboTbl CTyAEHTOB.

TeOpeTVILIeCKVIm mMartepuan nanaraetcs Ha nekuumsx. I'Ipvlqu KOHCNEKT nekuun, KOTOprI7I OCTaeTcsa y
CTyaeHTa B pedynbTate npocnywmnsaHna nekunm He MoXeT 3aMEeHUTb y‘-le6HVIK. Ero uenb -
popmynnpoBkKa OCHOBHbIX yTBEp)K,EI,EHVIVI n onpeueneHMVl. I'IpocnyLuaB nekuuto, nosie3Ho
03HaKoMMTbCS ¢ Bonee I'IO,EI,pOﬁHbIM N3JI0OXKEeHNeEM Matepumana B yqe6H|/||<e. Cnuncok nmntTepartypbl
pasneneH Ha OBe Kateropuun: HeobXxoAUMbIA NS coayn aKk3ameHa MVUHMYM 1N OONOJIHUTEJIbHAA
nmTeparypa.

N3yyeHne kypca noapasyMeBaeT He TONbKO OBNaAEHNE TEOPETUYECKMM MaTEPMAOM, HO U
NonyyYeHrne NpakTNYecknx HaBblkoB Ans 6onee rnybokoro NOHNMMaHNS pa3faenos AUCLMNAUHDI
"KomnbloTepHas rpacomka” Ha OCHOBE peLeHNs 3aaa4 U YNPaxXHEHWA, UNIOCTPUPY WX
L0Ka3blBaEMblE TEOPETMNYECKME MONOXEHNS, a TaKXe Pa3BnTNE abCTPAKTHOIO MbILAEHNS 1
CMNOCOBHOCTM CaMOCTOATENBHO AOKA3bIBATb YACTHbIE YTBEPXAEHMS.

CamocToaTenbHas pa60Ta npeanonaraetT BbiNOMHEHWNE JOMallHNX p8.60T. npaKTI/I‘-IeCKI/Ie 3agaHuns,
BbIMOJIHEHHbIE B ayANTOPUN, NpegHa3Ha4YeHbl 014 yKa3aHnsa obwmx MetToooB peweHnsa 3anad
onpeneneHHoro Tuna. 3aerI'II/ITb HaBblK/ MOXHO NUWb B pedynbTarte CaMOCTOATENbHOMN pa6OTbI.

Kpome Toro, camoctositenbHas paboTa BKIo4aeT noaroToBky K 3a4eTy. [Mpu noarotoske K coaye
3ayeTa Becb 06beM paboTbl pekoMeHayeTCsl pacnpenensts PAaBHOMEPHO Mo OHSIM, OTBEAEHHbIM IS
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 KOHTPO/S ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. YenoBeko-MalUMHHbIA MHTepdhenc. dTanbl pa3paboTkn. MpPUHLMNBI OpraHn3auum
MHTepdpenca c ynpaensiowen cucteMon. NMoHsiTue 06 aproHommke. Ucnonb3oBaHue LBeTa,
TeKCTa U MKOHOK O/191 OTpaXeHUs TeKyLlLero COCTOSSHUSA CUCTEMbI.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

BnusiHme cnocoba opraHusdaunm nHTepdoeinca nporpamMmel Ha cKopocTb paboTbl. icnonb3oBaHme
LBETOB Ons MHPOPMaTUBHOCTU

Tema 2. LiBeTtoBble Mmopenu: RGB, CMYB, YUV, HSB . OcobeHHOCTU MOaeneun n ux
npumeHeHue. PacTpoBblie N BEKTOpHbie aucrien. PactpoBbie U BEKTOPHbIe M306paXxeHus

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

BHyTpeHHMe 1 BHeWwHWe LBeToBble Moaenu. icnonb3oBaHne pasnmyHbix oOpMaToB B 3aBUCKMOCTM
oT 3aja4n. PoTorpadousi kKak pactTpoBoe usobpaxeHve . NMpuUMeHeHne pasnnyHbIX WPUGTOB

Tema 3. [ BymepHas rpachuka. CTpyktypmusaums nsobpaxeHms. Cnocobbl Busayanusaumm
nuHuUn. BekTopHas rpacdouka ans npeacraesneHusi Kpusbix. CrnnanHbl n Kpusble besbe

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

PasnuyHble Mogenu cnnamHos. KpI/IBbIe Besbe kak Pa3HOBNAOHOCTb cnnanHa. PasnnyHble cnocobbl
BM3yanmnsaunmn NVHNA -- HpOFpaMMHbIVI 1 nopxon Ha OCHOBe rpadon4eckoro okHa

Tema 4. TpexmepHas rpachuka. OpHopoaHble KoopauHatbl. [peo6pasoBaHne CUCTEMbI
KoopauHar. NMupamupa otceueHns. O6vemniowas cepa

JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

Cnocobbl TpraHrynsiumm cdoepbl U umnuHapa. MpuMeHeHne nupammnibl OTCEHEHNS NS BblAENeHNs
obnactu HabntoaeHns. MNMoHaTMe o6 bemntowwen caepb.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

KTPOHHEBH
B_EPCHTET
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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, BNUCaHHOW B TpeyronbHuK. OgHa BeplnHa TpeyronbHuka asuxetcs 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

KTPOHHEBH
B_EPCHTET
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Ynas B BuAe umnuHgpa "3arnatbiBaeT” OBUXyWMNCS wap 2. Yaas B BUAe umnuHapa "sarnartbisaeTt
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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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

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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30.

AHVMaLMsi MHOFO3BEHHOIO MEXaHN3Ma, CTpaTterns yrnpasneHusl.
31.

Y naneHHoe onpeneneHne KoopamHat ToYek.

7.1. OcHOBHas nuTteparypa:

WHxeHepHas rpaduka. Y. 2, , 2012r.

NHopopmaTtmka: 6a3osbiii kypc, CumoHosudy, Cepreit Butanbesuy, 2009r.

Hosas tunorpadpuka, Ynxonba, AH, 2012r.

ApxuTtekTypHas rpadpuka. AHTypax, MybapakwuHa, PupnaHus JamuposHa, 2012r.

NHxeHepHas rpadouka. HaueprarensHas reometpus, 5obuH, Huknta EsreHbesny;Tananai, Masen
IMpuropbesny;ancT, Opuin Anekcanaposund, 2009r.

ApxutekTypHas rpadpuka. Otmbieka, Mybapakwura, Pvpnanua JamuposHa, 2012r.
'padgouka Hatanbn CygHukosud, CynHukosud, Hatanbs, 2009r.

1. dndppepeHumanbHas reoMetTpums KpUBbIX MOBEPXHOCTEN B €BKINO0BOM NPOCTPaHCTBE [TeKCT:
3NEKTPOHHbIV pecypc] : yuebHOe nocobue : Kypc nekunii ons CTyAeHTOB MaTeMaTN4eckoro
goakynbTeTa : cneunanbHOCTU: (MaTeMaTka u MHgopMaTuka, MaTeMaTika u MIHOCTPaHHbIA A3blK) /
npod. 0. I'. UIrHaTtbeB ; KazaH. (Mpusonx.) penep. yH-T, IH-T matemMaTnkn n mexaHuku um. H. .
NobayeBckoro .? OnekTpoHHble gaHHble (1 doain: 1,9 M6) .? (KasaHb : KazaHckuil dpenepanbHblii
yHuBepcuteT, 2013) .? 3arn. ¢ akpaHa .? [ns 4-ro cemectpa .? Pexum goctyna: OTKpbITbIf .7 .

2.JTabopaTtopHbIi NpakTukym no aucumnnuHe 'MHxeHepHas rpadomka’ [TekCT: aneKTPOHHbIN pecypc]
: y4ebHo-meToanyeckoe nocobue / H. H. WnmaHckas .? (KasaHb : KazaHckuin henepanbHbii
yHuBepcuteT, 2011) .

Y. 1: Paborta B rpaduyeckoii cucteme KOMIMAC 3D LT [TekcT: anekTpoHHbI pecypc] .?
OnekTpoHHbIe AaHHble (1 cpaiin: 0,876 K6) .? (KasaHb : KazaHckuii doeaepanbHblii yHUBEPCUTET,
2011) .? 3arn. ¢ akpaHa .? Ina 3-ro cemectpa .? Pexum goctyna: TonbKo Ons CTyAEeHTOB U
COTPYyLHMKOB KDY .7 .

3.0OCHOBbI KOMMNbBIOTEPHOW FPadonKn [TEKCT: aNEKTPOHHBIA pecypc] : yuebHo-MeToanyeckoe nocobume
/ A. H. EHnkees, 9. P. CtenaHoBa ; KasaH. dpenep. yH-T, VIH-T Bbl4MCN. MaTEMATUKN N MHCDOPM.
TexHonoruin, Kag. TexHonornii nporpamMmmpoBaHmns .? SnekTpoHHble AaHHble (1 dparn: 3,87 M6) .?
(KazaHb : KasaHckuin dpegepanbHbin yHusepcutet, 2015) .? 3arn. ¢ akpaHa .? Ina 4-ro cemecTpa
.? BbIx. gaH. opur. ney. naa.: KasaHb, 2015 .7 Pexum goctyna: oTkpbITbI .7 .

4 .BeBeneHune B MaTemMaTnyeckoe MogenmposaHme [TekCT: anekKTPOHHbIN pecypc] :
y4ebHO-MeTooMYEeCKMiA KOMMNIEKC Kypca no HanpasneHuio noarotoeku: 050100 Meparornyeckoe
obpazoBaHue, Npounb: MaTeMatTmyeckoe obpasoBaHme, MHpopMaTka 1 MHPOPMAaLNOHHbIE
TexHonoruu : [ysebHoe nocobue] / 3apunos @. L. ; KasaH. doepep. yH-T, Kag. BbiCW. MaTeMaTuKn 1
Mat. MoAennpoBaHus .? ANekTpoHHble AaHHble (1 dpaiin: 0,589 M6) .? (KasaHb : KazaHckuii
doenepanbHbii yHuBepcuteT, 2013) .? 3arn. ¢ akpaHa .? [Ing 3-ro cemectpa .? Pexum goctyna:
OTKPbITBIA .7 .

7.2. JlononHuTenbHasa nuteparypa:

WHdgopmatmka, Tpodmmos, Banepuin Bnaonmuposuy;UnbunHa, Onbra NasnosHa;NpruxonyeHko,
Anatonui lNeTtposuny, 2010r.

WHpopmatmka, Kanmun, Butanuin Agonbgoosumy, 2009r.

TeopeTtnyeckas nHgopmaTtuka, 'pomkosuny, KOpai;MenbHukos, 5. ®., 2010r.
WHdgopmatumka, Makaposa, Hatanbs BnagnmuposHa;Bonkos, Bnagumup Bopucosuy, 2011r.
NHdpopmatmka, CumoHosuy, Cepreii Butanbesuny, 2012r.

WHdopmaTurka, XapyeHko, Jliogmuna HukonaesHa, 2014r.

WHpopmatuka, Nona, Hukona NeaHosuy, 2012r.
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VHdbopmMaTmka: annapaTtHble CpeacTsa NepcoHanbHOro KoMnbloTepa, AwnH, Bnagnmmp
Hwkonaesuny, 2011r.

1. dndpdepeHumanbHas reoMetTpums KpUBbIX MOBEPXHOCTEN B €BKINO0BOM NPOCTPaHCTBE [TekCT:
3NeKTPOHHbIV pecypc] : yuebHoe nocobue : Kypc nekumii Ans CTyLeHTOB MaTeMaTn4eckoro
goakynbTeTa : cneunanbHOCTU: (MaTeMaTka u HgopMaTtuka, MaTtemaTka i MIHOCTPaHHbIR A3blK) /
npod. tO. I'. IrHaTtbes ; KazaH. (Mpusonx.) penep. yH-T, IH-T MatemaTnkn n mexaHuku um. H. .
NobayeBcKoro .? AnekTpoHHble AaHHble (1 dpain: 1,9 M6) .? (KazaHb : KazaHckuii doeaepanbHbiit
yHuBepcuteT, 2013) .? 3arn. ¢ akpaHa .? Ons 4-ro cemectpa .? Pexum goctyna: OTKpbITbIA .7 .

2.AHanutnyeckas reomeTpust [TekCT: aneKTPOHHBbIA pecypc] : yuebHoe nocobue : Kypc nekuuii ans
CTYOEHTOB MaremMatmnyeckoro pakynbTera : (CrneumanbHOCTU: MatemMartumka n nHpopmarmka,
MaTemaTtrka v aHrnncknin a3bik). Y. 2. AQOgouHHbIE 1 €BKNIMAOBbLI NpocTpaHcTea / npod. 0. I.
WrHatbesa ; ®IAQY BI10O 'KaszaH. (MpuBonx.) coenep. yH-T', VIH-T MaTeMatuk U MexaHukm um. H.
N. Nobayesckoro, Kad. BbiClW. MaTeMaTki 1 MaT. MOLENMPOBaHUS .? DNEKTPOHHbIE faHHbIe (1
cpaiin: 1,78 M6) .? (KasaHb : KasaHckuii goefepanbHblit yHusepcutet, 12.02.2013) .? 3arn. ¢
akpaHa .? [1na 2-ro cemecTpa .? Pexum poctyna: oTkpbITbIA .7 .

3.MNpoekTrBHAS reoMeTpurs 1 MeToLbl M3006paxeHunin [TekCT: anekTpoHHbIN pecypc] : Il cemecTp :
[yuebHOe nocobue] : Kypc nekuuii Ans CTyAEHTOB MaTeMaTMyeckoro gakynbrerta : (CneumanbHOCTL:
mMaTemartvka u nHgopmaTtuka, MaTtemaTka v aHrnMncknim a3bik) @ NpUMepbl peweHns 3agay B nakete
Maple / 1O. I'. UrnaTbes, A. A. AragooHos ; ®ITAQY BI1O 'KazaH. ([Mpusonx.) cpenep. yH-T', IH-T
mMatematukm n mexaHukm um. H. U. JlobayeBckoro .? OnekTpoHHble aaHHble (1 goain: 2,73 M6) .?
(KazaHb : KasaHckuin pepepanbHbin yHusepcutet, 2014) .? 3arn. ¢ akpaHa .? Ina cemecTpos C
1-ro no 9-n .7 Pexum poctyna: oTkpbITbIA .7 .

7.3. UHTepHeT-pecypcChbl:

Buknnegus - http://ru.wikipedia.org

NHTepHeT-nopTan obpasoBatenbHbix pecypcos no UT - www.intuit.ru
MopTtan 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 rpacgouyeckmm naketom Blender - www.blender.org

8. MarepumanbHo-TexHUYeCcKoe obecrneyeHne oUCLUNIUHbI(MOAYNSA)

OcBoeHune ancumnnuHbl "KomMnbloTepHas rpadgouka” npegnonaraet UCnonb3oBaHme cneayouwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTtens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHASbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NPorpaMMHoe obecneyeHre. Kaxabiii KOMAbIOTEP MMEET WNPOKOMONOCHbBIVA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOpaTMBHOM KoMMbloTepHON cetn KDY n
HaxoOsiTCs B €MHOM JOMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOoBaH C y4ETOM BCEX
N3MEHEHW 0bpasoBaTeNbHbIX CTaHAAPTOB M BK/KOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNnN, CAOBapU U CPaBOYHNKN,
3aKkoHOo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spemsa 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHMsM penepanbHbIX roCyAapCTBEHHbIX 00pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

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

NPOBOAATCS B KOMIMbIOTEPHOM K/lacce C YCTaHOBNEHHOW NporpamMmoin Blender
MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIMO un yyebHbiM nnaHom no

HanpasneHuo 01.03.02 "MMpuknagHaa matematmka n nHgopmartuka" n npogomnio NoaroToBKy
CucTeMHoe nporpamMMmpoBaHue .
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