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Mporpammy ovcumnavHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, o.H. (npodeccop) 3apunos
W.X. kagpenpa MOOENUPOBAHNS 9KONOMMYECKUX CUCTEM OTLAENEHMNE 9KONOrnm ,
Shamil.Zaripov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

3HAaKOMCTBO C OCHOBaMn CUCTEMHOIro aHann3a B 3KOJIOrMn n MoaoennpoBaHnAa SKONOrm4ecknx n
CNCTEM.

2. MecTo OUCLMMN/MNHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnmnHa BkntodeHa B pasaen " M2.B.6 MNpodheccuoHanbHblit" 0CHOBHOW
obpasoBaTtenbHol Nporpammbl 022000.68 Skonorvs 1 NpMPoAONoNb30BaHME N OTHOCUTCS K
BapuaTtusHom yactu. OcsamBaeTtcsa Ha 1 kypce, 1 cemecTp.

JucumnnmHa oTHOCUTCA K pasfeny 1 pa3svMBaeT NPeLCTaBeHNs O CUCTEMHOM aHannse u
MatemMaTM4yeckoM MOAENMPOBaHMM B 9KONornu. [ins nonHOLEHHOro 0CBOEHUS Kypca TpebyeTcs
3HaHue ocHoB MaTtemaTtuku B 06beme ABYXroan4Horo Kypca u kypca ViHdgpopmatuka. Matepuan
LNAHHOro Kypca HeobxoauM Npw BbINOMHEHUW MArMcTEPCKON paboTbl, CBS3aHHOM C MaTEMATNYECKUM
MOJLeNMpPOBaHMNEM.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNeTEHUNN:

Pacwmndpposka
npuobpetaemon KoMneTeHLUn
rny6oK1UM NOHMMaHNEM (PUNOCODCKUX KOHLIEMNLNIA
€CTeCTBO3HaHuA 1 BnageHneMm ocHosaMm MeTononornm
Hay4HOro no3HaHus npu n3y4eHnin pa3nnyHblix ypOBHeI7I
opraHmndaunn Mmatepuun, npocTpaHCTBa N BPEMEHN

cnocobHoCTbIo hopMynmMpoBaTh Npobnembl, 3aaaqv U MeToabl
Hay4YHOro NccnenoBaHust; Nosly4aTb HOBble 4OCTOBEPHbIE
pakTbl HA OCHOBE HAbNOAEHNIA, OMbITOB, HAY4YHOrO aHann3a
3MMNUPUYECKMX AaHHbIX; pedpepnpoBaTh Hay4Hble TPyabl,
COCTaB/ATb aHANUTUYEeCKne 0630pbl HAKOMEHHbIX CBEAEHUIA B
MUPOBOI HayKe 1 NPON3BOLACTBEHHOW OeATENbHOCTM; 0600wWwaTh
MONy4YeHHble pe3ynbTaTtbl B KOHTEKCTE paHee HaKOMNEHHbIX B
Hayke 3HaHW; (OPMYNMPOBaTb BbIBOAbI U MPaKTUYECKNe
PEeKoMeHOauun Ha OCHOBE PEnpPe3eHTaTMBHbIX U OPUTrMHANbHbIX
pe3ynbTaTtoB UCcnenoBaHnm

3HaHMEeM COBPEMEHHbIX KOMMbIOTEPHbIX TEXHONOT A,
npuMeHseMbix Npu cbope, xpaHeHun, 06paboTke, aHanmae u
OK-2 nepenaye reorpaduyeckor MHhopMaLmm; CNOCOBHOCTbIO
(0BLekynbTypHbIE CaMoCTOATENIbHO MCMONb30BaTb COBPEMEHHbIE KOMMbIOTEPHbIE
KOMNeTeHLmm) TEXHONOrMn ANs peweHns Hay4Ho-uccnenoBaTenbCckux un
NPOV3BOACTBEHHO-TEXHONOrNMYeCcKmX 3aaad
npogoeccnoHanbHom 0eaTenbHOCTH

CMOCOBHOCTBIO M FTOTOBHOCTbBIO K aKTUBHOMY OOLEHUIO B
Hay4HOW, NPON3BOACTBEHHON 1 CoLManbHO-00WECTBEHHOM
cdhepax nesaTenbHOCTH; CnocobHOCTbIO CBOBOAHO
NOMb30BaTbCS PYCCKMM M MHOCTPAaHHbLIM SI3blKaMu Kak
CpeLncTBOM OenoBoro obuweHmnst; CnocobHOCTbIO K aKTUBHOM
coumnanbHon MobMnbHOCTH

Lncpp komneteHLUN

OK-1
(0bLweKkynbTypHbIE
KoMMeTeHuunn)

MK-1
(npodpbeccmoHanbHble
KOMreTeHuunn)

OK-3
(0blWeKyNbTypHbIE
KOMMeTeHuun)
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

Fﬂy6OKI/IM NnOHMMaHMEM N TBOPYECKNM NCNOoMb30BaHNEM B

Lncpp komneteHLUN

MK-2 - 9

Hay4YHOM N NPON3BOLACTBEHHO- TEXHONOMMYECKOW OEATENBHOCTM
(MpOCPECCHOHANBHBIS 33Z1HVI2| (00) HE,;MZHC')I'gﬁbHiIX 3 n eMKﬁa,E?,HbIXeCagﬂeEI?)B SeHes
KOMMeTeHuunn) y P P

cneumanbHblx gucumnnud OOIN marncTpartypbl

B pesynbtate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

TeopeTnHeckme oCHOBbl CUCTEMHOIO aHann3a n MeTooB MaremMaTn4eckoro MoaoeimpoBaHus B
3Konormnn.

2. IONXeH yMeTb:

OpUEeHTNPOBATbCA B MarteMaTtnd4eCknx Mogensax skonorm4yeCkmnx CUCTeMm, 3agadax pacnpocTtpaHeHns
3arp;|3HeH|/||7| B BOOHbIX N BO3OYLWHbIX Cpendax, 3KON0oro-aKkOHOMN4YeCkKnx Mmooensx,

MaremMatTnd4eCckmnx Metogax B 3KoJIormn 1 npmpoanonosib3osaHunn.
3. DONXEH BnaneThb:

HaBblKaMW paéoTbI B cpene NHTeErpnpoBaHHOro MateMatnyeckoro naketa, npoBeCTn
MUHKN-NccnenosaHme rno y‘-I66HOI7I MoLeNnn C NpoxoXanoeHnem Bcex aTanos MogenmpoBaHMs.

4. nONXeH OEMOHCTpUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

NPUMEHSITb CUCTEMHbIA MOAXOL NPWU PEEHNN HayYHbIX U MPaKTUYECKNX 3aaay B 06nacTy aKonorunm
1 NPUPOLONONb30BAHNSA

4. CTpyKkTypa U cogepxaHvue AUCLUNMUHBI MOAyns
Obwas TpyA0eMKOCTb AUCLMIMIMHBI COCTaBNSET 3a4eTHbIX(bIE) eaAnHUL(bl) 72 yaca(oB).
dopMma NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 3a4eT B 1 cemecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6annos, 13 HUX Tekywas paboTta oueHnsaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANs Aonycka K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHE/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ay,oMTOpHOM paboThbl,
Henensa MX TPyAOEeMKOCTb Tekywime coopMbl
N .D.I/IKIILI.VIHJ',I.IV;I'HbI/ CemecTp o vectpa (8 uacax) Y(OHTpg; HP
ony Mek ImI1pal(mtlecm/leJ1a60paTop|-||:|e
L 3aHATUSA paboTbi
Tema 1. TEMA 1.
1 CUCTEMHbIN
JAHAJI3 B
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Buabl 1 yachbl
Pasnen ayauTopHOM paborThbl,
N[ o (CowectpiouCt, e vaca " onpons
MpakTnyeckmelllaboparopHbie
Jlekuum 3aHATUA paborbl

e A I R B ==

ITEOPUA MOMNynaumn P

Tema 3. TEMA 3.

KOMIMbOTEPHbIE KOHTPOJIbHAaA
3. |NAKETbI 1 15-16 2 0 10 paboTta

MOLOENTMPOBAHWA
. Tema . Itorosas 1 0 0 0 3aver

doopma KOHTpons

Ntoro 6 0 26

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. TEMA 1. CUCTEMHbIN AHAJTN3 B 3KOJ1IOIM M.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MaTemartumyeckoe MOOENNPOBAHUE: NCTOPUS U COBPEMEHHOCTb. VICTOpMS MatemaTnyeckom
akonoruun. Teopus cucteM. CuctemHbii aHanns. Cuctema n Buabl cucTeM. NoHAaTE CNOXHOWM
CVCTEMbI 1 9KONOTMYECKOM CUCTEMBI. XapakTEPUCTUKN CNOXHbIX cncteM. CUCTEMHbIV aHann3 B
akonormnn. OnucanHmne cTpykTypbl akocucTembl. OCHOBHbIE 9Tanbl MOAENNPOBAHMS 9KOCUCTEM.
MaTemartmyeckoe OnncaHmne CUCTeMbl. YCTONYMBOCTb CUCTEM.

naboparopHas pabora (2 4aca(oB)):

CucteMHbIn aHanms. Cuctema n Buabl CUCTEM. [1OHATME CNOXHOW CUCTEMBI 1 9KONOTMYECKOM
cncTeMbl. XapakTepPUCTUKN CNOXHbIX cncteM. CCTemMHbI aHann3a B akonorun. OnncaHme
CTPYKTYpbl 9kocucTtembl. OCHOBHbIE 3Tanbl MOLENMPOBAHNS akocucTeM. Matematyeckoe onucaHue
CUCTEMBI. YCTOMYMBOCTb CUCTEM.

Tema 2. TEMA 2. MATEMATUYECKA4Y TEOPUS nonyndauunu

NeKLuMoOHHOe 3aHsiThe (2 yaca(os)):

Mogaenu Ha ocHoBe audbdpepeHumnanbHblX ypaBHeHii. Mogenn guHaMmnky nonynsiumii ¢ y4eTom
MEXBMO0BOro B3aUMOLENCTBNSA: HENTPANN3M, aMEHCANN3M, KOMMEHCANN3M, KOHKYPEHLMS,
OTHOLWEHMS TUNa XMWHKK-XepTBa. Moaenn bruonornyecknx cooblwecTs. JuckpeTHble Moaenm
nonynauuii. Pa3HocTHbIe ypaBHeHNS. PasHOCTHOe normctuydeckoe ypasHeHve. CueHapuin nepexona
K xaocy. [lmckpeTHble Mooenv nonynsiumii. MatpuyHblie Mooenw.

naboparopHas pabora (14 yaca(oB)):

Mogenn Ha ocHOBe AMdpdhepeHLManbHbIX YpaBHEHWUIA B Teopuy nonynaumin. JnckpetHole Mogenu
nonynsuunia. MatpunyHbie Mooenu.

Tema 3. TEMA 3. KOMMNbKOTEPHbIE MAKETblI MOLOETMPOBAHUA
JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

STan KOMMNbOTEPHOro MOAENMPOBaHMS. BeeneHne B MaTeMaTnieckmne n cTaTucTuyeckme nakeThbi.
Bo3MoXHOCTU ?npeaMeTHbIX? NakeToB NporpamMm Ons peleHns 3agady MaTeMatuyeckomn aKonoruu.

naboparopHas pabora (10 4yaca(oB)):

PeweHune anrebpanyecknx n TpaHCLEHAEHTHbIX YPaBHEHWUI B MHTErpupoBaHHOM nakete. PeweHune
omcpdpepeHLManbHbIX ypaBHEHWA B UHTEMPMPOBAHHOM NakeTe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITENIbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Bupbl
- CDOprI KOHTpONA
Paspen Hepens | camocTosiTenbHon [TpyA0eMKOCTb b
N AvcuvnnuHbl CemeCTpcemeCTpa paboTbl (B yacax) camoc;oﬁsgrebrlleou
CTYyOEeHTOB P
CucTeMHbIn
aHanus. Cnctema
N BUObI CUCTEM.
Tema 1. TEMA 1. NoHsiTne
CUCTEMHbIV CNOXHOM o
1'AHAJ'II/I3 B 1 6-7 CUCTEMbI 1 10 YCTHbI onpoc
SKONormw. 9K00rn4yeckom
CUCTEMBI.
XapakTep
noaroToBka K
KOHTPONbHOW
Tema 2. TEMA 2. patore Mpumepei
o [MATEMATWYECKAS | . | o, ggzgm‘*megﬁgx 5 [KOHTpONbHas
TEOPUA Nonynaunn KOHTPOMbHbIX paboTta
pabor: 1)
Hanucatb y
noaroToBka K
KOHTPONbHOW
paboTe Pa3Butb
HaBblk paboTbl B
mMaremMaTn4yeckom 5 Kgggggnbriaﬂ
nakete ong P
peweHns
andpgoepeHL
Mpumepsbl
3a4aHuin ons
Tema 3. TEMA 3. KOHTPO/bHOW
KOMIMbOTEPHbIE pa6o1'b| 1.
3. 1 15-16
MAKETbI P PewnTb
MOJOETMPOBAHNA p:gg?;bBHaBb'KM angpdpepeHLmanpHoe
MaTemMaTnyeckom I}_Ilgi::'g'mgx?ma
Bgzzfmﬂm 10 2. YnucneHHo
nndpgpepeHLmanbHbIx E(ca)uumT;n:;aﬂaqy
N Pa3HOCTHbIX ChCTEMb!
yPaBHEHN. IndodpepeHunanpHbix
ypaBHeHuin 3.
MocTpontb
oa30BbI
nopTper
NToro 40

5. 06pasoBaTeanb|e TEXHONOrMu, BKNoYasi UHTEpakKTUBHbIe OOpPMbI 06yqe|-|v|9|

PernctpaunoHHbIn Homep 2
CrtpaHnua 7 us 12.
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[ns npoBeneHns nexumm Ncronb3yeTcs BO3SMOXHOCTU MyNbTUMEONAHOMO Knacca ¢
NPOEeKTMPOBaHMEM YaCcTu NeKUUn B BUOE Npe3eHTauum Ha aKpaH, C BK/IIOYEHUEM B NTEKLNIO BUOEO
matepuanos. [1ng peweHns NpakTuyeckmx 3anady UCnosb3yoTCS 3aHATUS B OUCMNIENHOM Knacce.
VHTepakTMBHbIE (DOPMbI MPOBEAEHUS 3aHATUIA cocTaBnsaoT 40% ayanuTOPHOWN HarpysKu.

B paMkKax MHTepakTUBHbIX 3aHATUIA MPOBOAUTCS o6cy>K,ueH|/|e COBPEMEHHbIX MOOeNen aKOCUCTEM
(MO,D,efII/I co0bLecTB, UMUTALMOHHbIE MOOENN 3KOCVICTeM).

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS JUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. TEMA 1. CACTEMHbIWU AHAJTU3 B 3KOJIOIMNMN.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1) O6wme NOHATUS U NPUHUMUMBI CUCTEMHOrO aHannaa. dTtanbl CUCTEMHOro aHanuaa. 2) lMoHatue
CNOXHOW CUCTEMbI U 3KOSIOrMYECKOW CUCTEMbI. XapakKTEPUCTUKM CMOXHBIX CUCTEM.

Tema 2. TEMA 2. MATEMATUYECKASI TEOPUS NONYNSALUA
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Tema 3. TEMA 3. KOMMNbKOTEPHbIE MAKETblI MOOEJTIMPOBAHUA
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:
MpvMepbl 3aaaHnii NS KOHTPOMbHOWK paboTsbl 1. PewnTtb andodpepeHumnanbHoe ypaBHeHNS B nakeTe

Maxima 2. YucneHHo pewntb 3apadvy Kowwm ans cuctembl audpdoepeHumanbHbiX ypaBHEHWIA 3.
MocTponTb (0a30BbI NOPTPET , MPUMEPHbIE BOMPOCHI:

Hanucatb nporpammy peweHuns 3anaqn Kowwn ons cuctemMbl 06bIKHOBEHHbBIX ANGGEPEHLMANBbHBIX
ypaBHEHWNA *** 1 NOCTPOEHNS Pa30BbIX TPAEKTOPUIA.

Tema . UToroeasi popma KOHTpons

MprMepHble BOMPOCHI K 3a4eTy:

Bonpochbl kK ak3amMeHy

1) O6wme NOHATUS U NPUHUMUMBI CUCTEMHOrO aHannaa. dtanbl CUCTEMHOro aHannaa. CUCcTeMHbIN
aHanm3a B aKonoruu.

2) MoHATME CNOXHOW CUCTEMbI 1 9KONOTMYECKOM CUCTEMbI. XapakTEePUCTUKM CMOXHbBIX CUCTEM.
3) MogenupoBaHue peasnbHbIX CUCTEM: OM3MYECKOE, MaTeEMaTNYECKOE.

4) OcHoBHble aTansl MoZennpoBaHns 3KOCUCTEM: (POpPMyNnpoBKa I'IpO6J'IeMbI, onncaHme CTPYKTypbl
3KOCUCTEMDbI, MaTeMaTn4eckoe onncaHme, Bbl60p mMaTeMatn4yeckom mooenv n ee peann3auuns,
KOMMNblOTEPHOE ModenupoBaHne, aHann3 nosly4eHHbIX pe3ynbTaTtoB, NOeHTUUKaUMs napaMeTpos,
NnoCTaHOBKa 3ada4vn onTtuMn3auunin.

5) Xapaktep MmateMaTn4ecknx Mmomenei: 0eTepPMMHUPOBAHHbIE N CTOXACTUYECKNE, ANHAMUYECKUNE 1
cTaunoHapHble, NMMHENHbIE N HENNHENHbIE, aHANNTUYECKME N YACTIEHHbIE.

6) KﬂaCCVIQ)I/IKaLI,VIﬂ mMaTeMatn4yeckux mooenemn B aKonorum: Pa3HOCTHbIE YpaBHEHNA, MOOENN Ha
ocHoBe andpgoepeHLumnanbHbiX ypaBHeHMVI, MaTpuiHbie Mogenn, aSMNMpPUKo-CTtatTucTn4eckmne moaenu,
onTMMM3aunMoHHbIE MOLOENN.

7) OuHamyka nNoTHOCT OOVUHOYHON NMONYNSILMW: 9KCMIOHEHUMaNnbHas 1 noructudeckas Moaenu.
8) Knaccudprkaums MexsunaoBbix B3aMO4EACTBUIA.

9) Mogenu buonornyeckmx coobuects. CTpykTypa coobwecTs. Tpodmnieckne ypoBHU. YpaBHEHNS
BonbTeppa.

10) CTaLl,I/IOHaprIe COCTOAHNA N ONHaMN4YecKne peXxnmbl B coobulecTee 13 TpEeX BUOOB.

11) YCTON4MBOCTb CMCTEM. DNEMEHTBI MaTEMaTUYECKON TEOPUM YCTONYMBOCTU. TpaekTopum B
¢ba3oBoM npocTpaHcTee. [NpenenbHbli LMk, Xaoc B AMHAMUYECKUX CUCTEMAX.

12) DKONoro - aKOHOMUYEeCKMe MOLENN.
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13) 91an komnbloTEPHOro MoaennposaHns. O630p N3BECTHbIX MPOrPaMMHbIX MPOAYKTOB. HA3bIKM
nporpaMMnpoBaHuns, Bblbop YNCNEHHOrO MeToaa, rpadunyeckme cpenctea. OTnanka nporpammel.
[MpoBeneHne KOMMNbIOTEPHOr0 3KCNepuMeHTa.

MpuMepbl NPaKTUYECKMX 3aAaHUiA NS KOHTPOJbHbIX PaboT:

1) Hanucatb ypaBHEHMS MOOENV OOHOM NONyNSAuUn C Y4ETOM NONOBOIA CTPYKTYPbI, ABYMS
BO3PACTHbIMW FpynnamMm 1 orpaHMYeHHbIMU NLLEBLIMUA PECYPCAMU.

2) Hanucatb ypaBHeHVs Mogenu U3 YeTbipex nonynsunii, ABe U3 KOTOPbIX XepTBbl, KOHKYpUpYtowwme
3a nuwy, a ABe apyrue - XvwHukn. OonH XMIWHUK NoeaaeT TONbKo OOUH BUA XEPTBbI, a Apyrow - oba
BMAa.

3) Hanncatb ypaBHEHMS MOLENN OLHOW NOMYNALMM C yHETOM MONOBOV CTPYKTYPbl 1 OFPaHNYEHHBIMU
NULEBbLIMW pecypcamu.

4) Hanvcatb ypaBHeHUs MOLEeNM OQHON NONynsauMn C y4eTOM MONOBOM CTPYKTYPbI U TPEMS
BO3PACTHbIMU rpynnamu.

5) Hanncatb ypaBHEHMS MOLENN OLHOW NOMyNAUMM C yHETOM OBYXBO3PACTHOW CTPYKTYPbI.

6) Hanucatb ypaBHeHus MOgeny OOHON NONynsaumMn ¢ y4eTOM MNONOBOW CTPYKTYpPbI, OBYMS
BO3PACTHbLIMU IPynnaMn 1 OrpaHNYEHHbIMA MULEBLIMA PECYPCAMM.

7) Hanucatb ypaBHeHWst MOAENV OAMHOYHOW HENMUMUTUPOBAHHON 1 TIMMUTUPOBAHHOM NOMYNALMN.
8) Hanucatb ypaBHeHVs MOLENN KOHKYPEHLIMN TPEX MOMYNSALMA C y4ETOM [BYXBO3PACTHOM

CTPYKTYpBbI.
9) HanucaTtb ypaBHeHUS MOOENN XULWHWK-XEePTBA.

10) lNocTpouTb AMHAMKKY SKOCUCTEMbI C HaYanbHbIM BEKTOPOM *** 1 maTpuuen Jlecnu
YeTbIPEX BPEMEHHbIX Larax.

11) Bblumcnutb fonto ocobeli, KOTOPYI MOXHO U3bsiTb U3 MOMNYNSAUMM Ha OLHOM BPEMEHHOM Lare
6e3 ywepba ans ctabunbHOCTA, €CNv rnaBHoe COOCTBEHHOE YMCI0 MaTpuubl Jlecnn paBHO ***.

12) Hanncatb ypaBHEHUA MOoLeNn annoemMnn npn nepenade 6onesHun napa3ntammn-nepeHoCHnKamu.

* k%

Ha

7.1. OcHOBHas nuTeparypa:

2. MewankuH B. M. Bytycos O. B. MHayk A. I'. OcHOBbI MHGbOpMaTM3aLMM U MaTeEMaTUYECKOrO
MOOENNPOBAHMSA 3KONOrM4eckmx cuctem. YuebHoe nocobue. M.: ns3p-so: MH®PA-M, 2010. - 357 c. -
http://znanium.com/bookread.php?book=184099

3. bpatycb A.C., Hoeoxunos A.C., MNMnatoHos A.lM. [lnHammyeckne cucteMbl 1 Mmoaenm bruonorum.
DPUSMATIINT, 2009. - 400 c. - http://e.lanbook.com/books/element.php?pl1_id=2119

7.2. lononHutenbHasa nuteparypa:

2. Nypeesa, H. C. Ponb Moneneii B Teopun No3HaHns [SNekTpoHHbIA pecypc] : Yueb. nocobue / H. C.
Lypeesa, P. H. Mannaxmetos. - KpacHosipck : Cnb. doepep. yH-T, 2011. - 192 ¢. -
http://www.znanium.com/catalog.php?bookinfo=443234

3. WeHHoH P. NMMntaumoHHoe MogenupoBaHne CUCTEM - UCKYCCTBO 1 Hayka. - M.: Mup, 1978.
4. TaHtn P. MeTonbl cnctemHoro aHanuaa okpyxatouwen cpenbl. _ M.: Mup, 1979.

5. Camapckuim A.A., Muxannos A.l1. Matematnyeckoe mogenmposaHnue: ioen. Metonbl. lNMprmepsi.
M..: ®dusmatnut., 2005, 320 c.

6. Cmut Ox.M. Mogenwu B akonorun. - M . Mup, 1976.
7. Po3eHbepr '.C. Mogenu B coutoueHonorum, M.: Hayka, 1984.

8. Ceupexes KO.M. HennHelHble BOMHbI, ANCCUNATUBHbBIE CTPYKTYPbI U KatacTpodbl B 9KONOrUMN. -
M.: Hayka, 1987.

9. I".10.Pusnunuyerko, A.6.PybuH Buodguanyeckas onHammka npoaykLUMOoHHbIX npoueccos, Vx.: KN,
2009
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10. O. Mioppeir, Matematuyeckas buonorus, Mx.: MKW, 2009.
11. Oxeddpepc Ox. BeeneHne B cMCTEMHbIR aHann3: npuMeHeHne B akonorun.M.:Mwup, 1981.

12. Ctpawkpaba M., M'Hayk A. NpecHoBoOHbIe 3kocucTeMbl. MatemaTnyeckoe MoaenmpoBaHue.- M.:
Mwup, 1989.

13. ®ponos O.I1. BBeaoeHne B MaTeMaTnyeckoe MOLENMPOBaHNe B1oNornyeckmx npoueccos.Hactb
2. Opranuambl 1 nonynaumn.- Camapa: N3n.Camapckunn yHnsepcutet, 1994.

14. PusnHunyenko IM.1H0. Matematuyeckne mogenm B buocpuamke n akonorum. M. - Mx.: KA, 2003.
184 c.

15. 10.I. ®ponos Martematuyeckne metoapl B 6uonornm. 3BM n nporpammmpoBaHue. M3 a.
Camapckui ynmsepcuteT, 1996.

16. lnHamumka npoueccoB B "HyaecHoi cTpaHe". Y4yebHo-meToamnyeckas paspaboTka, coct. AHTOHOB
A.B., 3apunos W.X., Cksopuos 3.B., KasaHb, 1998, 21c.

17. 3apunos W.X. "OuckpeTHble Mogenu nonynaunin: PasHocTHble ypasHeHns", 13a.so KI'Y, 2008,
36 c.

18. Kongpatbes K.A. KpanvsuH B.®. MogennposaHue rnobanbHoro kpyrosopora yrnesoga. M:
n3n-so Gmnamatnut, 2004, 336 cTp.

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2744

19. PybuH A.B. BUOPUNINKA: B 2 1. T.1 : TeopeTtnyeckas buodgmamka: YuebHmk MIry
M3patenbcteo: MI'Y 2004, 448 cTp.

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=10122

7.3. UHTEepHeT-pecypcChbl:
matematuyeckuii obpasoBaTefibHbIli calT - www.exponenta.ru
matematumyeckuii obpasoBatenbHbIii cainT - dmvn.mexmat.net

cainT kadbeapbl 6uodmankm bruonornyeckoro dakynbteta MockoBckoro FocynapCTBEHHOMO
YHusepcuteta umeHn M.B.JlomoHocoBa - www.biophys.msu.ru

caunt goupmbl - www.wolfram.com
anekTpoHHasa 6asa Hay4yHow nuTepatypbl - www.sciencedirect.com

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHue oncumnnuHbl "Crneurnasbl 06wei Teopmun cuctem" Nnpennonaraet UCnonb30BaHne
cnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

Y4yebHo-MeToOmn4eckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HanM4um B
3NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTyaeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy UMPOBOro KOHTEHTAa y4ebHO-MeToAMYEeCKON nuTepaTypbl Onsl By30B C
ycnosuem obs13atenbHOro cobntoaeHns aBTopckmx U cMexXHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbIM OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpebosaHmsaM HoBbix PIrOC
BIMO.

KoMnboTepbl ¢ YCTAHOBAEHHbLIMU Ha HUX MHTErPUPOBAHHBIMU MateMaTnyecknMm naketTamu.
www.sciencedirect.com - anekTpoHHas 6asa Hay4Hol nuTepaTypbl.

MynbTuMeouninHble cpencTea.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMNO 1 y4ebHbIM nnaHoM no

HanpasneHnto 022000.68 "Skonornsa n NpUpPoLononbL30BaHNE" 1 MarncTepPCKon Nporpamme
CuctemHas akonorns n MoaenmpoBaHue .
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