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MporpamMmy aucumnanHbl paspaboTan(a)(n) ooueHT, K.H. (goueHT) Abatowesa IM.P. kadenpa
BbI4MCNINTENbHOM MaTEMATUKN OTOENEHNE NPUKNALHON MaTeMaTkn U MHCPopMaTUKK |
Guzel.Abdusheva@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Mocne n3y4yeHunsa Kypca guCunnnnmHbl CTyOoeHT OOJIXKeH oBnanetb HeO6XOJJ,I/IMbIMI/I HaBblKaMW
NOCTPOEHNA MaTeMaTn4eCKnx mMogmenen 3anad 6I/IOMeX8.HI/IKI/I, a TakXe HaBblkaM MallNHHOIo
MooennpoBaHuMs BOJIHOBbLIX MPOLIECCOB B BO36y,EI,I/IMbIX cpenax.

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

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.0B.3 NpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoit nporpammel 010400.62 MNpuknagHas matemaTuka n nHdopmaTka n 0THOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTcs Ha 4 Kypce, 7 CEMECTP.

[aHHas gucumnnmHa oTHoCcUTCS K 0bLwenpodeccrmoHanbHbIM OUCLUMMAVHAM.

YnTaeTtcs Ha 4 Kypce B 7 CEMECTpEe AN CTyAeHTOB obyyatowmxcs no HanpasneHuto "MprknanHas
maremaruka u nHgpopmarmka".

V3y4yeHune ocHOBbIBAETCS Ha pesynbTarax U3ydyeHus gucuuninH "YpaBHeHUs MaTteMaTn4eckom
donsukmn", "HncneHHole metoabl”.

3. KomneTteHuumn obyuarowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka

LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL MU
MK-2 cnocobHocTb NpuobpeTaTb HOBbIE Hay4HbIE W
(npodpbeccmoHanbHble npogeccnoHanbHble 3HaHUS, UCNONb3Yyst COBPEMEHHbIE
KOMreTeHuun) obpa3zoBaTesfibHble 1 MHPOPMALMOHHbBIE TEXHONOMUN
MK-5 CNOCOBHOCTb KPUTMYECKUN MEPEOCMbICNINBATL HAKOMNEHHbIA
(npodpeccunoHanbHble OMbIT, UBMEHATb NPY HEOOXOAUMOCTM BUA, U XapakTep CBOEW
KOMNeTeHLmm) npogoeccnoHanbHom 0eaTenbHOCTH

cnocobHocTb cobupaTtb, 0bpabatbiBaTh M UHTEPNPETUPOBATD

(rll'llégq)eccmorlaanble OAaHHbIE COBPEMEHHbIX Hay4YHbIX MCCNeaoBaHuii, HeobxoaMMble

KOMMETEHLMM) 0515 POPMUPOBAHMS BbIBOLOB MO COOTBETCTBYIOWMM HaYYHbIM,
NPOGIECCMOHANbHbIM, COLMaNnbHbLIM U 3TUYECKMM NPOBNeEMM
CNocobHOCTb pewaTb 3a4a41 NPOM3BOACTBEHHOM 1

MNK-9 TEXHONOrMYECKOWM AeaTeNbHOCTU HA NPOXECCHOHANBHOM

(NpodheccroHanbHble YPOBHe, BK/to4asi: pa3paboTky anroputMUYEcKmX 1

KOMMeTeHUuW) MPOrpamMMHbIX pelweHnii B 061acT CUCTEMHOMO U NPUKIaLHOro

NPOrpaMM1poBaHUS

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:

1. OONXEH 3HaTb:

0 MeTo4ax YNCNIEHHOro peLeHns NoaodHbIX 3aaay.

2. DONTXEH yMeTb:

aHanu3npoBaTtb U MHTEPNPETUPOBATb MNOMyYEHHbIE YNCNIEHHbIE Pe3yNbTaTbl.
3. OONXEH BnageTb:

TeopeTn4HeCKMMn 3HaHNAMN O TUMNYHBIX MaTeMaTn4eCknx Mmooenax HEeNMHEeNHON ONHaMUKN,
BO3HUKAIOLWMX NPK OnmcaHnm onanyeckmnx, XMMmM4eckux, 6VIOXVIMI/I‘-IeCKI/IX, Bronorm4yecknx n
OKONMOIr’M4eCKnx CACTEM.
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4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPMOBPECTM HABLIKM KOHCTPYMPOBAHMWS 1 NPOrPaMMUPOBaHUS YNCTIEHHBIX METOA0B MOCTABNEHHbIX
3agau.

4. CTpyKkTypa 1 cogepXxaHvue OUCLUMNIUHBI MOAYNS
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNsSeT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONSA ANCUNMINHBI 3a4€T B 7 CEMECTpE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMnycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

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

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUcUMNIMHe/ MOAYIO
TemaTuueckui NnaH AUCLUNINHBI/MOAYNS

Buabl v yachbl
Pasnen ayauTopHow paborbl,
Hepens VX TPYyA0EMKOCTb Tekywue copmbl

N .ﬂwﬁﬁﬂgzﬂrbﬂ CemMecTPemectpa (B yacax) KOHTpOnNsi
MpakTnueckumelllaboparopHble

3aHATUSA pabortbl

Nekunn

Tema 1. JunHamuka
HENNHENHbIX
npoueccoB. OCHOBHble
nonstus. O63op
monenen. dasosoe
NPOCTPaHCTBO.
1. Kputnyeckune to4ku, ’ 0 3 0
npenenbHbie LUKbl N
aTTpakTopbl.
YcTon4mBocTb 1
budpypkaummn. CeveHums
NyaHkape.

Tema 2. [IuckpetHble
mozenw. PerynsipHoe n
XaoTmyeckoe
noesegeHne CUCTEMBI.
> ®dpakTanbHble v 0 3 0
MHOXeCTBa N CTpaHHble
aTTpakTopbl.
KomnbroTepHoe
mMozennposaHue
ONCKPETHbIX CUCTEM.

JomMallHee
3agaHune

JomauHee
3adaHune
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie
paborbl

3aHATUA

Tema 3. Mogenn
HENMNHENHON OUHAMUKN
B dpm3uke.
TennonpoBOOHOCTb,
andpaoysus,
konebaTenbHble

. |npouecchl.
KoHcepBaTusHble 1
auccunaTtmeHble
npoueccbl. Cuctembl ¢
XaoTU4eCKUMK
pexumamu. [Npumep:
mozenb JlopeHua.

anckyceus
KOHTPO/NbHas
paboTta

Tema 4. Xumn4yeckue v
6uoxmMmyeckune
cuctembl. Peakuunn,
DeTepPMUHMPOBAHHbIE

" [npouecchl 6e3
andpdoysnn. Peakuusa n

andpgoysuns.
Xnmmnyeckue uenm.

JomMallHee
3agaHune

Tema 5. buonormnyeckune
1 aKonornyeckme
cuctembl. dnHamuka
nonynaunin.
YcTonymebie u
HeyCTOn4nBbIE
6uonornyeckue

" |cooblwecTBa.
HenuHenHble BONHbI B
JuccmnaTmMBHbIX
CTPYKTYypax.
KaTtacTtpodb! B
3KONOrmu.

JomallHee
3adaHune

Tema 6. HYucneHHble
MeToabl ONs

" |HenpepbIBHbIX MOAENEN
HeNMMHENHOW OUHAMUKMN.

JomMallHee
3agaHune

Tema 7. TepaunoHHble
MeTobl peweHns
HENUHENHbIX CUCTEM.
MeToapbl npocToit

. (MTEepaunn, penakcauuu,
HbloToHa.
Moaudomkaumn. OueHkn
CKOPOCTK CXOOUMOCTM
nTepaumi.

JomMallHee
3adaHune
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue

3aHATUA

NabopaTopHbie
paborbl

Tema 8. 3anaya Kowwm
ansa cuctembl OLY
nepBoro nopsaka.
MeTtonbl PyHre-Kytta un
Apawmca. lNorpewHocTtn
annpokcuMmauun.
Msirkue n xectkme
cuctembl. Metoapl
peweHns CUHIyNspHO
BO3MYLIEHHbIX 3a4au.
KnHeTtunyeckasa mogenb
JOEPMEHTHOM peakuumn ¢
ManbiM NapameTpom.

JomalHee
3adaHune

Tema 9. HennHenHble
cTaunoHapHble 3agayu
C andpoysven,
KOHBeKLUUen n
peakuuen. Meton
KOHEYHbIX 3NTIEMEHTOB.

JomMallHee
3agaHune

10.

Tema 10. YucneHHble
MeToObl peweHns
HEeNMNHEWNHbIX
HecTauMoHapHbIX 3a4a4
C andpaoysven,
KOHBEKUUEn n
peakumen.
KonebatenbHble
npoLecchl 1 BOSHbI.

JomallHee
3adaHune

11

Tema 11. YncneHHble

.METOObl peweHna 3anay

C npensaTcTBMneM.

JomMallHee
3agaHune

12.

Tema 12. YucneHHble
MeTOoLbl peweHnsa 3anad
Teopun ynpyrocTu.
CMelaHHble meToabl
KOHEYHbIX 3/IEMEHTOB.

KOHTPONbHas
paboTta
anckyceums

13.

Tema 13. Ntoroeas
doopma KOHTpons

Tema . UTorosas
doopma KOHTpoOns

3a4ert

NTtoro

36

4.2 CopepXxaHume ONCLUMIUHDI

Tema 1. JuHamMuKa HeNMHeWHbIX NnpoueccoB. OcHOBHble NOHATUSA. O630p Mopenen. dazoBoe
npocTpaHcTBO. Kputnyeckue To4Ku, npepenbHblie LUKIbl U aTTPaKkTopbl. YCTOMYUBOCTb U
6ucpypkauumn. CeueHus MNyaHkape.

npakTudeckoe 3aHsitne (3 yaca(os)):

KETPOHHBH
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MaTemaTtumyeckasi Mofenb OMBXEHUS MasTHUKA BONN3KN NONOXEHNS paBHOBECKS. YCTONYNBOE U
HeyCTOMYMBOE NONOXEHNS paBHOBecUS, bBudpypkauun MNporpaMmMmpoBaHne MO4eNn MasTHUKa B
Matnab. MNpencraBneHne BXOOHbIX U BbIXOAHbBIX AaHHbIX. YCNeHHbIA MeTon peweHns. YucneHHble
9KCNEePUMEHTbI C pas3Nn4YHbIMX NapameTpamm MmatemMatnyeckon mogenn. AHann3 pesynbtaTos

Tema 2. [iuckpetHble mogenu. PerynsipHoe n xaotuyeckoe noeseaeHue CUCTEMDI.
dpaKTanbHble MHOXECTBa U CTPaHHble aTTpakTopbl. KOMNbOTEpHOE MoaenMpoBaHume
OUCKPETHbIX CUCTEM.

npakTudeckoe 3aHsitne (3 yaca(os)):

[MpuMmepbl gnuckpeTHbIx Mogenein. KnetodHble astomatbl. Mrpa "XusHb" KoHeesi. HelipoHHble ceTw.
Mogenb BuHepa-PoseHbniota. Mogens Ba-Top. KomnbioTepHoe MoaenMpoBaHue AMCKPETHbIX
cuctem B Martnab. NporpamMmmpoBaHue KNeTo4HbIX aBTOMaTOoB.

Tema 3. Mopenu HenuHenHon AMHaMuKu B omauke. TennonpoBoaHoOCTb, andpdysus,
KonebarenbHble npoueccbl. KoHcepBaTUBHbIE U AUccUNaTMBHbIe npouecchbl. Cuctemnbl ¢
XaoTnyeckumm pexumamu. lNpumep: moaens JlopeHua.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

OBONIOLUMOHHbIE NPOLECCHI B OM3MKE: TEMNONPOBOAHOCTb, Andpdy3mns. KonebatenbHble NpoLecchl:
KonebaHusi CTpyHbl, MeMbpaHbl. MporpaMMnpoBaHne MateMaTM4yeckoi Moaen NPOBOANMOCTY
Tenna B cTepxHe B cucteme Matnab. MNpeacTtaBneHne BXOOHbIX U BbIXOAHbIX AaHHbIX. YUCIEHHBbI
MeToA peweHmns. YAcneHHble 9KCNepuUMEHThbI C PasnnyHbIMK NapaMeTpam MaTeMaTnyeckon Moaenm
TennonpoBogHOCTU. AHann3 pesynbTaTos.

Tema 4. Xumunueckue n 6uoxummnueckue cuctembl. Peakuum, peTepMMHMPOBaHHbIE NPOLLECChI
6e3 nudphysnn. Peakums n pudppysnsa. Xumumyeckue uenu.

npakTnyeckoe 3aHsitne (3 4yaca(os)):

Martematnyeckas Mofenb pacnpeneneHHom cuctemsl. Npouecchl camoopraHmsaumm,
BO3HMKHOBEHWE BOMH 1 CTPYKTYp. MporpammuposaHne B MaTtnab 6a30Boi HENMHERHOK MOLENN C
LBYMSI nepeMeHHbIiMK. [porpammupoBaHme bproccensitopa. YACneHHbI MeTon pPeLleHusl.
YucneHHble 9KCNEPUMEHTbI C Pa3nMyHbIMU NapamMeTpaMn MmatemaTnyeckon Mmogenn. AHanms
pes3ynbLTaTos.

Tema 5. Buonornueckme n akonornyeckue cuctemol. JlnHamuka nonynsauun. YCtonymsebie u
HeycToM4YMBble OMonorunyeckue coobuiectsa. HennHenHble BONHbI B AUCCUNATUBHbIX
cTpyktypax. Karactpodobl B 3KONOruu.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

Mogzenb ManbTtyca. Jlormctuieckoe ypaBHeHne anHammky buonormnydeckor nonynsaumm. Mogenb
BonbTeppa. MexsuaoBas KoHKypeHums. MNporpammupoBaHve B Matnab moaenun BonbTeppa.

Tema 6. UncneHHble MeToabl AN HenpepbiBHbIX MOAenen HeNMHEeNHON OUHaAMUKMW.
npaktnyeckoe 3aHsitne (3 4yaca(os)):

CuncTteMbl 06bIKHOBEHHbBIX ANdddepeHUmanbHbIX ypaBHeHUn. Cuctembl andpdpepeHumnanbHbIx
ypaBHEHWI C YacTHbIMM NPOM3BOAHBIMU. OB30p YMCNEHHBIX METOLOB pewweHus. Juckpetnsaums
3apaqn konebaHns CTPyHbl.

Tema 7. UTepaumoHHble MeToAbl peLleHUs HenmHenHbIX cucteM. Metoabl npocTon utepauum,
penakcauuun, HetotoHa. Moaudukauumn. OLueHKU CKOPOCTU CXOAMMOCTU UTepaLmi.

npakTudeckoe 3aHsitne (3 yaca(os)):

0630p nTepaunoHHbIX METOL0B peWeHNA CUCTEM HEeNUHEeNHbIX ypaBHeva. Obwwe nooxonbl n
noen. HporpaMMMpOBaHme B Martnab nTepaunoHHbIX METOO0B I'IpOCTOI71 ntepaunn, MetTona HbloToHa
n ero pasinyHbix MOJJ,I/IC*)I/IK&LI,VIVI. YucneHHble SKCMEepPUMEHTDI.

Tema 8. 3apaua Kowm pnsa cuctembl OL1Y nepsoro nopsaka. Metonbl PyHre-Kyrtra u Anamca.
MorpelwwHocTn annpokcuMmauun. Msarkue n xectkme cuctembl. Metoabl peLleHUs CUHIYNSIPHO
BO3MYLLEeHHbIX 3apa4y. KuHeTtuyeckasa mogenb pepMeHTHOMN peakuum ¢ ManbiM NapameTpom.

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

MeTton Siinepa peweHns 3agadm Kowwn. Okctpanonauma PuyapacoHa ons nobiWeHUS TOYHOCTU
npnbnunxeHHoro pewenust 3aaadn Kowwn. Metoabl PyHre-KyTTbl. MporpammuposaHne B Matnab
MeTonoB PyHre-Kytta. AnanTuHblii Bolbop wara B metoae PyHre-Kytta. YicneHHble
9KCnepunMeHTbl. AHann3 pesynbTaTos.

KTPOHHEBH
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Tema 9. HenuHenHble cTauuoHapHble 3agadu ¢ gucpyanen, KOHBEKLMEN N peakLumen.
MeToO KOHEUYHbIX 3/1EMEHTOB.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

MeTon KOHEYHbIX 9NEMEHTOB PELWEHNS INMUNTUYECKUX KpaeBbiX 3aaad. [porpaMmupoBaHue B
Martnab Metona KOHe4YHbIX aneMeHToB. Vicnonb3osaHue naketa PDEToolbox.

Tema 10. YucneHHble MeToAbl peLLleHNs HeNMMHEeMHbIX HecTauMoHapHbIX 3aaad ¢ andpdpysven,
KOHBeKUUen u peakumven. KonebarenbHble NpoLecchbl U BOJHbI.

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

MeTon KOHEYHbIX 3IEMEHTOB YMCIEHHOIO PELEHNS HENNHENHbIX HECTaUMOHaPHbIX 3a4a4 KpaeBblxX
3apay. lNMporpammnpoBaHune B MaTtnab MeTona KOHEYHbIX 3NEMEHTOB A/ Ha4YabHO-KPaeBoii
3apa4qn. Ncnonb3osaHue naketa PDEToolbox. YucneHHble akcnepuMeHTbl. AHann3 pesynbtaTos.
Tema 11. YucneHHble MeToAbl peLLeHNs 3aaad C NpensiTCTBUeEM.

npakTnyeckoe 3aHsitne (3 yaca(os)):

YucneHHble METOAbI PEWeHNs MHTerpanbHbIX ypaBHeHun. MeTton mexaHmnyecknx ksagpartyp. Meton
rPaHnYHbIX 3neMeHToB. [NporpammupoBaHne B Matanab YNCNeHHOro peweHunst MHTerpanbHOro
ypaBHeHuns dpenronbma 2-ro poaa MeToaoM MexaHn4ecknx ksagpartyp. YacneHHble aKCNepuMEHThI.
AHanuna pesynbTtatos. CpaBHeHME C METOAOM KOHEYHbIX 31IEMEHTOB.

Tema 12. YuncneHHble MeToabl peLueHust 3agad Teopum ynpyroctu. CMeLllaHHble MeToabl
KOHEYHbIX 3/IeMEHTOB.

npaKkTundeckoe 3aHsitne (3 yaca(os)):

OpOHoOBpEMEHHAs OUCKPEeTU3aumnsa peweHns U ero YacTHbIX NPOM3BOLHbIX, CMEWAaHHbIE MeTOOb
KOHEYHbIX anemeHToB. [porpammupoBaHme B Matnab cMewaHHOro MeToaa KOHEYHbIX 31EMEHTOB
ons 3agadm ob narnbe banku.

4.3 CTpyKTypa 1 copgepXaHume caMOCTOSITeNIbHOM paboTbl AUCUMMNINHBI (MOLYNISA)

Buabi
Hepens | camocTtositenbHon [TpyaoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

Popmbl KOHTpONS
caMocTosiITeNIbHON
paboTbl

N Paspen

Oucumnnubl CemecTp

Tema 1. duHamumka
HEeNUHEeNHbIX
npoueccoB. OCHOBHblE
noHsaTns. O630p
monenen. ®asosoe
1_|MpocTpakcTso. v JomawHsas 3 JomawHsas

" [KpuTnyeckme Touku, paboTta paboTta
npenenbHble LKNbI 1
aTTpakTopbl.
YcTon4mBoCTb 1
6udpypkaumnmn. CeveHums
[MyaHkape.

Tema 2. [lnckpeTtHble
momenu. PerynapHoe n
XaoTnyeckoe
NnoBefeHNe CUCTEMDI.
®dpakTanbHble v JomawHnsas 3 JomauwHnsas
MHOXECTBA U CTPaHHbIe pabota pabota
aTTpakTopbl.
KomnbioTepHoe
MOLENUPOBaHMe
LOVICKPETHBIX CUCTEM.
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 3. Mogenu
HennHenHon oUHaMnNKn
B (pusuke.
TennonpoBOAHOCTD,
andpdysus,
KonebaTtenbHble

3. [npouecchl. 7
KoHcepBaTtuBHbIE 1
AMCCUNaTBHbIE MOAroToBKA K KOHTPOMbHas
npoueccsl. CUCTEMbI C KOHTPONBHON 2 pa6ota
Xa0TNYECKUMM pabote
pexvmamu. MNpumep:
monenb JlopeHua.

Tema 4. Xummn4yeckune un
buoxmMmyeckmne
cuctembl. Peakuunn,
4. [B€TEPMUHIPOBaHHbIe

" [npoueccol 6e3
andpgoysnn. Peakuus n
andpdysus.
XuMunyeckune uenm.
Tema 5. buonornyeckue
1 aKonornyeckme
cuctembl. JnHammuka
nonynsauun.
YcTtonumebie n
HeycTon4nBble
5 6uonormnyeckune v JomawHnsas 3 JomawHnas

" |coobwecTaa. paboTta paboTta
HennHenHble BONHbI B
JuccmnaTmBHbIX
CTPYKTYpax.
KaTtacTtpodbl B
aKonormu.

JomawHas
paboTa

JomawHas
paboTa

JomalHas
paboTta

JomalwHas
paboTta

Tema 6. YncneHHble

6 MeTonbl Ons v JomalHas
" [HenpepbIBHbIX MOaenei pabota

HeNMMHENHOWN OUHAMUKMW.

Tema 7. ITepaunoHHble
METOLbI peweHns
HEeNNHENHbIX CUCTEM.
MeToabl NpoCcTOM

7. [uTepaunn, penakcaumn,
HbtoTOHa.
Moaugomkaumn. OueHkun
CKOPOCTW CXO4MMOCTH
nTepaumn.

JomawHas
paboTa

v JomalHas 3 JomalHas
pabota pabota
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AHATTAMECKAR CrCTEMA KPY
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Buabl
N Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb g%%’::;';?:;g:gz
JOucumnnuHbI Plcemectpa pa6oTbl (B yacax) a6oThbl
CTYyAOEeHTOB P
Tema 8. 3anaya Kown
ana cuctembl O Y
nepBoro nopsaka.
MeTonpbl PyHre-KyTta un
Apnawmca. lNorpewHocTn
annpokcmMmauum.

8. MﬂFpKI/Ie N XecTkue 7 'D':6M0aTL;Hm 3 'D';éMOiL;Hm
cuctembl. Metoapl P P
peweHns CUHIyNSpHO
BO3MYLLEHHbIX 3a4au.

KnHeTtnyeckaa mooenb
JPEPMEHTHONM peakuun ¢
ManbiM napameTpPoM.
Tema 9. HenuHeriHble
cTaumMoHapHble 3a4ayun
9 C amdpgoysuen, v JomawHss 3 JomawHss
" [KOHBEKUMENR 1 paboTta paboTta
peakunein. Meton
KOHEYHbIX 9NIEMEHTOB.
Tema 10. HucneHHble
METOLbl peweHns
HEeNUHEeNHbIX
HecTaunoHapHbIX 3a4a4
10le JJ,VIQJ(*)y3VI§I7I v JomawHss 3 JomawHss
: nen, pa6oTa pabota
KOHBEKLMEN U
peakumnen.
KonebaTenbHble
NpoLUEeCcChl N BOJHbI.
Tema 11. YucneHHble

11.|MeToObl peweHns 3agady| 7 ﬂ:éMoaTL;Hm 3 ’D':6M;L;Hm
C NPEensATCTBUEM. P P
Tema 12. YucneHHble DomawHsas 1 JomauHss
MeTOIbl peleHns 3anad pabota pabota

1o TEOPUN YNpYrOCTH. 7
CwmelaHHble MeToObl NoAroToeka ‘I‘( > KOHTPONbHas
KOHEYHbIX 3/IEMEHTOB. KOHTPO/IbHOM pabora

paboTe
Ntoro 36

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

O6y4eHre NponcxoauT B oopMe NPakTUYeCcKMX 3aHSATUIA, a TakXXe caMocTosTeNbHOM paboThbl
CTYOEHTOB.

MN3yyeHne kypca nogpasymMeBaeT Nony4yeHne npakTMyeckmx HaBolkoB anis bonee rnybokoro
MOHUMaHWS pa3aenoB AMCLUMMNNIVHDI, @ TakXe pa3BuTne abCTPakTHOro MbIWIEHNS U CNOCOBHOCTH
CaMOoCTOSITENIbHO A0KA3blBaTb YACTHbIE YTBEPXAEHUS.

CamocTosTenbHas pa60Ta npeannonaraetT BbiNonHeHe noMalHNX pa60T. I'IpaKTvlquKme 3anaHns,
BbIMOJIHEHHbIE B ayANTOPUN, NpegHa3Ha4eHbl 014 yka3daHns obwWwmx MetToooB pelweHns 3anad
onpepneneHHoOro Tnna. SaerI'IVITb HaBblK/ MOXHO NUllb B pe3ynbTaTte CaMOoCTOATENbHON pa6OTbI.

Kpome Toro, camocrositenbHas pabota BKIto4aeT NoAroTOBKY K ak3ameHy. [pun noarotoBke K caade
aK3ameHa Becb 06 beM paboTbl PEKOMEHIYETCS pacnpenensiTe PaBHOMEPHO MO AHSM, OTBEAEHHbBIM
L5 MOArOTOBKM K 9K3aMeHy, KOHTPONMPOBATb KaXablil AeHb BbINOMHEHNS paboThl. Jlydwe, ecnu
MOXHO NepeBbINONHNUTL NnaH. Toraa Bcerna byner pe3eps BPEMEHM.
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6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. [lMHamuka HenMHenHbIX npoueccoB. OCHOBHbIe NOHATUA. O630p moaenen. Pa3oBoe
npocTpaHcTBO. Kputnyeckue To4Ku, npenenbHblie LLUKIbl U aTTPaKTopbl. YCTOMYUBOCTb U
6udpypkauumn. CeueHus MNyaHkape.

JomalwwHsis pabota , NpvMepHble BONPOCHI:

NnHeHasa v HenMHeHas MaTemMaTMyeckmue MOL4ENN OBUXEHNS MasTHMKA BONM3M NONOXEHUS
paBHoBecus. [oTeps ycToinumsocTu, budpypkaumm.

Tema 2. AuckpeTHble Moaenu. PerynsipHoe n xaotmyeckoe noseaeHue CUCTEMbI.
dpakTanbHble MHOXEeCTBa U CTpaHHble aTtTpakTopbl. KoMnbloTepHoe MoaenuposaHue
DUCKPETHbIX CUCTEM.

LomalwHsisa paboTa , NpyMepHblie BONPOCHI:
KnetouHble aBTomMatbl. HeiipoHHble ceTun. MNpocTeliwmne npuMepbl.

Tema 3. Mogenu HenuHerHOW ouHaMUKM B usuke. TennonpoBoaHOCTb, AN hy3uns,
KonebarenbHble npoueccbl. KoHcepBaTUBHbIE U AMUccUNaTMBHbIe npouecchbl. CucTembl ¢
XaoTuyeckumu pexmmamu. lNMpumep: mogens JlopeHua.

JomalHsisa paboTa , NpyMepHble BONPOCHI:
3apaya TennonpoBoAHOCTM B cTepXxHe. KonebaHns cTpyHb.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Ins 3agaHHol 6a30BOW HENMHERHOW MOLENWN C ABYMS NEPEMEHHbIMU NPOBECTU KAa4ECTBEHHbI
aHanua nosefeHus cuctembl. OnNpenennTb NONOXEHNS PABHOBECUS M UX XapakTep (YCTOMYMBOE Un
HEeyCTOM4YMBOE).

Tema 4. Xumunueckue n 6uoxummnuyeckue cuctembl. Peakuum, peTepMMHMPOBaHHbIE NPOLLEeCChI
6e3 nudppysun. Peakums n pudppysnsa. Xummuyeckue uenu.

LomalHsas pabota , npuMepHble BONPOCHI:
BasoBas Mogenb: bptoccensaTop. Bo3HNKHOBEHME BPEMEHHBIX 1 MPOCTPAHCTBEHHbBIX CTPYKTYP.

Tema 5. Buonornyeckue 1 akonornyeckme cuctemol. [lnHammka nonynsauuvin. Ycrtonumeble u
HeycToMuYMBble GBuonoruyeckme coobuiecrtsa. HenmHeHble BONHbI B AUCCUNATUBHbIX
CTpyKkTypax. Karactpodobl B 3KONOrunm.

JomawHsa paboTa , npMMepHbIe BOMPOChH!:

INornctuyeckasa mogens guHamukm nonynsaumn. Mogenbs JlotTku-Bonbteppa.

Tema 6. YucneHHble meToabl ANs HenpepbiBHbIX MOoAenen HeNMMHENHOW OUHAMUKW.
JomawHssa paboTa , npMMepHbIe BOMPOChHI:

MeTopn Siinepa MHTErpPUPOBaHMS CUCTEMbI 0ObIKHOBEHHbIX ANMpdoepeHUnanbHbIX yPaBHEHWIA.
IKkcTpanonsumsa PuyapacoHa.

Tema 7. MTepaLI,VIOHHbIe MeTonbl peLleHns HeNnHenHbIX cuctem. Metoabl I1pOCT0l7I urepauun,
penakcaluu, HbroTOHa. Mo.u,m:pm(au,uu. OueHkun CKOpPOCTHN CXOAMMOCTHU I/ITEpﬂLI,VIVI.

JomauwHsia paboTa , npMMepHbIe BOMPOChH!:
JLaHHYI0 CUCTEMY HENVHENHbBIX YPaBHEHWIA PELLNTD YUCIEHHO METOAOM CXaTbIX 0TOOPaXEHNIA.

Tema 8. 3apaua Kowm pnsa cuctembl OL1Y nepsoro nopsaka. Meronbl PyHre-Kyrtra u Apamca.
MorpewHocTn annpokcuMmauun. Msarkue n xectkme cuctembl. Metoabl peLleHUs CUHIYNSIPHO
BO3MYLLEeHHbIX 3apay. KuHetuyeckasa mogenb pepMeHTHOM peakuum ¢ ManbiM NapameTpom.

JomawHssa paboTa , npMMepHbIe BOMpPOChH!:
YncneHHasa peannsaumst BByxatanHoro metoaa PyHre-KyTta 2-ro nopsioka annpokcumaumu.

Tema 9. HennHenHble cTaumoHapHble 3anaum ¢ auddysnen, KoHBekuen n peakuven. Meton
KOHEeYHbIX 3/IeMEHTOB.

JomauwHsis paboTa , npMMepHbIe BOMPOChHI:
MNporpammnpoBaHme MeToa KOHEYHbIX 3NIEMEHTOB A/ OBYXTOYEYHOM KpaeBow 3aaudw.
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Tema 10. YucneHHble MeToabl peLLleHUs1 HeJIMHEeNHbIX HeCcTauuoOHapHbIX 3apad ¢ auddysuen,
KOHBeKLMen u peakuuen. KonebarenbHble Npouecchbl U BOJHbI.

HdomawHsas pa60Ta , MPUMEpPHbIE BOMPOCHI:

I'IporpaMMleOBaHme B Martnab MeTona KOHEeYHbIX 3/IEMEHTOB 014 NPOCTPAHCTBEHHO OOHOMEPHbIX
HeCTauMOoHapHbIX 3a4ad.

Tema 11. YuncneHHble MeToabl peLleHusi 3apad ¢ NPensitcTBUEM.
LomalHsas pabota , npuMepHble BONPOCHI:

[MporpammmpoBaHne MeToga MEXaHUYECKNX KBAAPATYP 0N MHTErpanbHOro ypasHeHns dpearonbma
2-ro poga Ha oTpeske.

Tema 12. YucneHHble MeToAbl peLLeHUs 3afa4y Teopun ynpyroctu. CMeLlLaHHble MeToabl
KOHEUYHbIX 3/IeMEHTOB.

LomalwHsas pabota , npuMepHble BONPOCHI:
[MporpaMmmpoBaHme CMeLAaHHOro MeTo4a KOHEYHbIX 3NIEMEHTOB Ons 3a4a4m 06 narmbe banku.
KOHTpONbHas paboTa , NpUMepHbIe BONPOCHI:

MeTtoabl auckpetusaumm 3agaym Kown ons cucteM obblkHOBEHHbIX AndodoepeHumanibHbIX
ypaBHeHuiA. Cnocobbl ANCKPETU3aLMN KPaeBbIX M HaYaNbHO-KpPaeBblx 3a4a4y MaTeMaTn4yeckoi
pu3nkn. OUEHKN NOrPELLHCTN METoAa KOHEYHbIX aneMeHToB. CpaBHeHMEe C pe3ybTaTMy YACTEHHbIX
3KCMEePVMEHTOB.

Tema 13. UTorosas chopma KOHTpOns
Tema . UToroeas doopma KOHTpons

MprMepHbIe BONPOCHI K 3a4eTy:

Jns Tekywero KOHTPONS ycnesaeMoCcTy NpeaycMOTPeHo nposeneHve 3adeTta. [1pMMepHblie BOMPOCHI
Ha 3a4erT - [1punoxeHnel.

HenpepbiBHbIE 1 AMCKPETHbIE MO BPEMEHW U NMPCTPAHCTBY MatemMaTtuyeckue mogenu. dasosoe
MPOCTPAHCTEO.

Kputnueckue Toukm, npenenbHble UUKNbl 1 aTTpakTopbl. YCTORYMBOCTE U Budpypkaunn. CeveHus
lMyaHkape. Kneto4Hble aBTOMaThbl, HEMPOHHbIE CETH.

MoTemaTnyeckue omdpysnm BEIWECTBA, PacnpoCcTpaHeHns Tenna, narnba ynpyroro CTEpXHS,
KonebaHusi CTPYHbl 1 MEMOpPaH®I.

OunHamuka nonynsaumii: ocpefHeHHbIe U pacnpeneneHHble Mmogenn. YucneHHble MeTodbl peweHns
HENMMHENHbIBX CUCTEM YPABHEHWIA: METOA, CXaTblX 0TOBpaXeHWNA,

MeToL NPOCTON ntepaunu, Meton HbloToHa, MeTo CeKyLlunx. Ycnosus cxooMMOCTN METOO0B.
MeToqbl ONCKpeTn3aumm HernpepbiBHbIX MOAenen ons KOMNbOTEPHOro

momenuposaHus. Metonbl PyHre-Kytta n Anamca. Metobl KOHEYHbIX 31EMEHTOB AMCKPEeTU3aunm
NPOCTPaHCTBEHHO-pacnpeneneHHbIX Moaenen.

MeTon MexaHn4yeckumx kBagapaTtyp YNCNEHHOro peWweHns NHTerpanbHoro ypasHeHns ®pegronbma
2-ro poga.

7.1. OcHOBHas nuTteparypa:

1. HayTos P.3. BBeneHue B Te0prto METOAA KOHEYHbBIX 9NEMEHTOB: y4ebHOe nocobre ons CTyaeHTOB
BbICLIMX Y4ebHbIX 3aBefieHnI, 0byyatowmxcs no cneuunanbHoctu "MprknagaHas matematuka u
nHpopmaTtmka" n no HanpasneHuio "MpuknagHaa matematmka n nHgopmartuka" / P. 3. aytos , M.
M. Kapuesckuin.?3g. 2-e, ncnp..?KasaHb: KasaHckuin yHusepcutert, 2011.7237 c.: un.;
21.?Bnbnuorp.: c. 228-229 (25 Ha3B.).?lMpeaM. ykas.: c. 234-237.?ISBN 978-5-98180-993-42.

2. HNaytos P.3., Kapyesckuii M.M. BBeneHne B Teopumio METOAA KOHEYHbIX 9NEMEHTOB: [Y4ebHoe
nocobwe). - KazaHb: KasaHckuit yHueepcutet. 2012. - 240 c. (c rpugoom YMO).
http://kpfu.ru/publication?p_id=47325

3. Haytos P.3. MeTton ManepkunHa ¢ BO3MyleHAMM 415t 3a4a4 HAa COOCTBEHHbIE 3HAYEHMS.
[YuebHoe nocobwue]. - KasaHb, 2010. - 94 c.http://kpfu.ru/publication?p_id=21045
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4. NayTos P.3. NpakTukym no metogam peweHus 3agadu Kowwn gnga cuctem OLY .
YuyebHo-MeToamyeckoe nocobue. - KasaHb, 2010. - 89 c. http:/kpfu.ru/publication?p_id=21046

5. ®. I'. ABxagues YucneHHole Metoapl aHannaa [Y4yebHoe nocobue]. - KazaHb: KOY, 2013
http://lioweb.ksu.ru/ebooks/05_039_000398.pdf

6. WarnaynnuH P. P. Tononornyeckue Metobl B MeXaH1Ke CNiowWwHo cpeabl: y4ebHoe nocobue / P.
P. WarngynnmH; KasaH. roc. yH-1.?7KasaHb: M13a-80 KadaHCKOro rocyaapCTBEHHOr0 YHMBEPCUTETA,
2009.7143 c.

7.2. lononHutenbHasa nuteparypa:

1. Camapckuin A. A. Matematuyeckoe mogenuposaHue: Noen. Metoabl. MNMpumepsbl / A. A.
Camapckui, A. Tl. Muxannos.?VW3naHne 2-e, ncnpasneHHoe.?Mocksa: PUSMATIINT, 2002.7320c.:
nn.?Pe3s.: aHrn..?0rn. napan.: pyc., aHrn..?bubnuorp.: ¢.313-316.?ISBN 5-9221-0120-X.

2. Kapuesckuit, Mnuxaun MupoHosuy. Matematmyeckme MOAENN MEXAHUKUN CMJTOWHOW cpenbl: y4eb.
nocobue / M.M. Kapyesckuia, P.P. WarnaoynnnH.?KasaHb: KasaH. roc. yH-1, 2007.7211 c.: un.;
20.?TMpenM. ykas.: ¢c. 207-209.?Bbubnmorp.: c. 210-211 (26 Ha3g.).?ISBN 5-98180-355-X, 250.

3. Ennzapos A. M. KpaeBble 3anaym MexaHukm XnakocTu v rasa: YuebHoenocobue- KasaHb,
KaszaHckuin YH-1, 2013 197 c. http://libweb.ksu.ru/ebooks/05-IMM/05_038 000450.pdf

4. MprknagHas MexaHvka ChnowWwHbIX cpen: B 3 1./ Hayy. ped. A.7.H., npod. B.B. CenneaHos.?N3a.
3-e, ctep..?Mockea: 1ag-s8o MI'TY, 2006.7; 22.?ISBN 5-7038-2343-9

5. bappwues W.B., Banaepos B.B., 3aneopHoB O.A. PazpaboTka rpacnyeckoro noib30BaTefibCkoro
nHTepeinca B cpene MatLab. - KazaHb: N30-8o KazaHckoro penepansHoro yHusepcuteta, 2011.
112 ¢C

http://old.kpfu.ru/f9/bin_files/GUI_MatLab.pdf

7.3. UHTepHeT-pecypcChbl:

Bukuneawns - http://ru.wikipedia.org

[MopTan matemaTn4eckmx NHTEPHET-Pecypcos - http://www.math.ru/

[MopTtan matemaTnyeckmnx MHTepHeT-pecypcos - http://www.allmath.com/
[MopTan pecypcoB No eCTECTBEHHO-HAY4YHbIM OucumnanHam - http://en.edu.ru/
CnpaBo4HKK MO KOMMbIOTEPHOM MatemaTuke - hitp://www.users.kaluga.ru/math/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve agncunnnuvHbl "CoBpeMeHHble cpeacTBa MaTeMaTtmyeckoro MogenmposaHmsa”
npeanonaraeT NCNOMb30BaHNE CNeayoLero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

3aHATUS No AMcUMNAnHE NPOBOASTCS B ayANUTOPUM, OCHALWEHHOW LOCKOA 1 MENOM(MapKeEpPOM).

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnamm ®IOC BINO un yyebHbiM nnaHom no
HanpasneHuio 010400.62 "lMprknagHas matematvka n nHgopMaTunka" 1 npogouso NoAroToBKU
MartemaTtnyeckoe MogennpoBaHue .

PerncrtpaumnoHHbin Homep 9168514 SAEKTPOHHBH
CTpaHMEaL;S n3 14. P il VHITI Fl EP C{PI TET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby



Mporpamma aucumnnuHbl "CoBpeMeHHbIE cpeacTBa MateMaTmyeckoro moaenvposaHus”; 010400.62 MpuknagHas matemaTmka u
MHCpopMaTHKa; DOLUEHT, K.H. (ooueHT) Abatowesa I".P.

ABTOpP(bI):

Abarowesa IM.P.

S 201 __r.
PeueH3eHT(bl):
Tumepbaes M.P.

" 201 __r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PervnctpaunoHHbii Homep 9168514
Ctpanunua 14 n3 14.
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