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Mporpamma amcumnnmHel "Obwast Teopus cuctem"; 022000.62 Skonoruns 1 NPUPOLONoNb30BaHNE; 3aBeayoWwmnii kadeapoin, b.H.
(npodpeccop) 3apunos LW.X.

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 AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.6 MpodgeccmnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoi nporpammel 022000.62 Dkonorms n NPUPoOAONoNb30BaHNE U OTHOCUTCS K
BapuatmeHol Yyactu. OceamBaeTcsa Ha 3 Kypce, 6 ceMecTp.

OucumnnnHa otHocuTtcs K pasgeny b3.B.6 OOl n pa3smeaeT npencraBneHns 0 CUCTEMHOM aHanmse
1 MaTemMaTnyeckoM MOAENNPOBAHMM B 3KoNornu. [1ns nonHOLEHHOro OCBOEHMS Kypca TpebyeTcs
3HaHWe ocHoB MaTtemaTtunku B 06beme AByXro4MYHOro Kypca u kypca MiHgopmatuka. Matepuan
LAHHOrO Kypca HeobXxoMM Npu BbIMOTHEHUI KYPCOBbLIX 1 AMMNOMHbIX paboT, CBSA3AHHbIX C
MaremMatnyeckmM MoOeNMpOBaHNEM.

OducunnnuHa ocsanBaetcs Ha 3-eM kypce (6 cemecTp).

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNETEHUNN:

PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
OK-1 BNageTb KyNnbTypOR MblWNeHns, CNoCOBHOCTbIO K 06006LWeHuto,
(0BLwekynbTypHbIE aHanmay, BOCNpuUaTuio MHghopMaunmn, NoOCTaHOBKE LIEeNn 1
KOMMeTeHuunn) BbIOOPY NyTein ee 4OCTUXEHUS
OK-2
METb NIOrMYECKM BEPH rYMEHTUPOBAHHO M ICHO CTPOUTb
KOMreTeHuun) ycTHy yop
obnapatb 6a30BbIMM 3HAHMAMM B 06NaCTV OYHAAMEHTANIbHbIX
MK-1 pasnenoB MatemMaTkyi B 06beme, HE06X0AMMOM 415 BNafeHNs
(npodpeccunoHanbHble MaTemMaTnyeckmM annapaTtoM SKONOrnMYeckmnx Hayk, ons
KOMNeTeHLmm) 06paboTkn nHopMaL MM 1 aHann3a AaHHbIX Mo 9KONOrnn 1
NpMPOOONONb30BaHMIO
nMeTb 6a3oBble 0bLenpodeccnoHanbHbIe
AK-4 (0bLeaKonornyeckmne) NpeacTaBneHnst 0 TEoPEeTNYECKMX
HoBax A 3KONOTMK, re03KONOrnm, 3KONOrnnN YENoBEK
(popecouosansie |00 e e by alouioh cpomm. 0
KOMMeTeHuun) » OXP by P ’

CMCTEMHOM aHanunae 1 MoAeNMpPOBaHNM B 9KONOTUN 1
NPUPOAONONb30BaHNM

3HaTb OCHOBbI NMPMPOLOMNONb30BAHUS, 3KOHOMUKM
NPUPOAONONbL30BaHNS, YCTONYMBOrO Pa3BUTUS, METOA0B
OLIeHKM 1 NPOrHO3MpPOBaHMUS BO3AENCTBMS HA OKPYXKaloLLyHo
MK-6 cpefny, NpaBoBbIX OCHOB NMPVPOLOMNO0Nb30BAHUS 1 OXPaHb

oKpy>xatollein cpeapl, 6b6ITb CMOCOOHLIM NOHUMATbL, U3naratb U
KpUTMYeCKM aHann3npoBaTb 6a30Byt0 MHGOPMaUMo B obnactu
3KONOrMu 1 NPMPOLONONb30BaHNS, B TOM YMCne, C
NCMONb30BaHNEM METOLOB MAaTEMATMYECKON CTATUCTMKN,
reoVHPOPMaLIMOHHBIX TEXHOMOIMIA U MaTeEMaTNYECKOro
MOLeNnpoBaHus

(npodheccunoHanbHble
KOMMeTeHuunn)
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Mporpamma aucumnnuHbl "Obwas Teopus cuctem"; 022000.62 Skonorus 1 NpUPOLONoNbL3OBAHNUE; 3aBeAyoWNiA KadeLpol, .H.

(npodpeccop) 3apunos LW.X.

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

TeopeTnyeckme oCHOBbl CUCTEMHOIO aHann3a n MeTogoB MaTteMaTn4eckoro MooennpoBaHnsA B
3Konormnn.

2. DONTXEH yMeTb:

OpUEeHTNpPOoBaTbCA B MaTteMaTnd4eCknx Mogensax skonorm4eCckmnx CUCTeMm, 3agadax pacnpocTtpaHeHu4
3arpsA3HeHn B BOOHbIX 1 BO3OYLWHbIX cpenax, 9K0n0ro-akOHOMNYeCknx Moaensax, MateMaTmnyeckmx
MeTonax.

3. OONXEeH BnageTb:

HaBblKaMW p3.60TbI B Cpene NHTerpnpoBaHHOro MateMaTtn4eckoro naketa, npoBecTn
MUHKN-NccnengosaHne rno yqe6H0|7| MoLeNn C NpPoxoXaoeHnem BCex aTanos MogenmpoBaHMs.

4. nONXeH OEeMOHCTPUPOBaTb CNOCOOHOCTb M FTOTOBHOCTb:

BnageHnsda ocHoeaMm CUCTEMHOIo aHanmaa n Metogamm MmaremMaTn4eckoro MmooenmpoBaHms B
3Konormnn.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHLI/ Moayns
Obwas Tpya0eEMKOCTb AUCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

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

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucUunIMHe/ MOAyNo
TemaTnyeckum nnaH AUCUUNANHBI/MOAYNA

Buabl n yachbl
Paszen ayoMTOpHOM paboThbl,
Hepnens MX TPYAOEeMKOCTb Tekywime coopmbl
N 'D'"Kn":')v;lr;;:]v"l"b'/ CemMecTPemectpa (B yacax) Y(OHTpg;Slp
MpakTuyecknellabopatopHbie
Jlekumn 3aHATUS paboTbl
Tema 1. TEMA 1.
OBWNE NMOHATUNA U
1. [NMPUHLUWAIMbBI 6 1-3 6 0 4
CUCTEMHOI'O
AHAJIN3A
Tema 3. TEMA 2.
MATEMATUYECKUE
3 IMOLENV TEOPUM 6 | 46 | 6 0 6
rnonynaunn
PerncTpaLmoHHbiit Homep 2 PAEKTPOHHDIH
BIif VHHBEPCHTET

Crtpanuvua 4 us 12.
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Mporpamma amcumnnmHel "Obwast Teopus cuctem"; 022000.62 Skonoruns 1 NPUPOLONoNb30BaHNE; 3aBeayoWwmnii kadeapoin, b.H.
(npodpeccop) 3apunos LW.X.

Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
v s fowcryforem) RGP [T dope
MpakTnyecknellaboparopHbie
Jlexuuu 3aHATUS paborbl
Tema 6. TEMA 3.
MATEMATWNYECKUNE
6. MOLOE/V B 6 7-9 6 0 6
9KOJ10IMMn
Tema 9. TEMA 4. OTATI1
9. [KOMIMBKOTEPHOIO 6 10-12 6 0 6
MOIOENTMPOBAHUNA
Tema 12. lNogrotoska K
12. 9K3aMeHy 6 0 0 0
Tema . Torosas 3K3aMeH
doopma KOHTponsA 6 0 0 0
NToro 24 0 22

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. TEMA 1. OBLUUE NMOHATUA U NPUHLUMINBbI CUICTEMHOIO AHAJTU3A
JNleKLMoHHOoe 3aHsitne (6 4yaca(oB)):

MatemaTtnyeckoe MooenunpoBaHue: NCTopnsa N COBPEMEHHOCTb. |/|CTOpI/I9I MaTeMaTnyeckom
akonorun. Teopus cuctem. CucteMHbii aHanna. Cuctema n suabl cuctem. NoHaTne CnoxHom
CUCTEMbI N 3KONOrN4eckom CUCTEMDI. XapaKTepVICTI/IKI/I CNOXHbIX cucteM. CUCTEeMHbI aHann3 B
akonorun. OnucaHve CTPYKTYpPbl 3KOCUCTEMBbI. OcHoBHbIe aTanbl MoLoennpoBaHmMs SKOCUCTEM.
MaTtemaTtnyeckoe onncaHme cucTemMbl. YCTONYNBOCTb CUCTEM.

naboparopHas pabora (4 4aca(oB)):

CucTteMHbIn aHanms. Cuctema n Buabl cUCcTeM. [oHATME CNOXHOM CUCTEMBI U SKONOTMYECKOM
cuCTEMbl. XapakTepPUCTUKN CAOXHbIX cucTeM. CUCTEMHbIN aHanna B akonorun. OnucaHve
CTPYKTYpPbl 3KOCUCTEMBbI. OcHOBHbIe aTanbl MOLOEeNNPOBaHUSA SKOCUCTEM. Martemartunyeckoe onncaHue
cncTeMbl. YCTONYMBOCTb CUCTEM.

Tema 3. TEMA 2. MATEMATUYECKWUE MOOEJIN TEOPUKU NONYNALUUAN

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Mognenu Ha ocHoBe andpdpepeHumanbHbiX ypasHeHUn. Mooenn guHamumkm nonynsunin ¢ y4eTom
MEXBWNOOBOro B3anMMOOENCTBUS: HeVITpaﬂVISM, aMeHCalin3M, KOMMEeHCaliM3M, KOHKYpEeHUNA,
OTHOWEHNA TUNna XNWHUNK-XXepTBea. Monenm 6ronornyeckmnx COOﬁLl.l,eCTB. ,ﬂ,VICerTHbIe mMooenn
nonynsaumii. Pa3HocTHble ypaBHeHMS. Pa3HOCTHOE norncTnyeckoe ypasHeHne. CueHapuii nepexona
K xaocy. [luckpeTtHble mogenun nonynaumin. MaTpuyHble Mogenw.

naboparopHas pabora (6 4aca(oB)):

Mogoenun Ha ocHOBe AMdpdpepeHLManbHbIX YpaBHEHWIA B Teopun nonynaumin. JInckpetHole Mogenm
nonynsuunia. MatpunyHbie Mooenu.

Tema 6. TEMA 3. MATEMATUYECKUWE MOOENN B 3KOJNOIrnn
JNIeKLMOHHOe 3aHsiTue (6 4aca(oB)):

9Konoro-akoHoMuYeckme moaenu. Moaenu nepeHoca 3arpsi3HeHWii B BOOHbIX cpeaax v B
atMocdpepe. O630p psiaa U3BECTHLIX MOLENen 9KOCUCTEM.

naboparopHas pabora (6 4aca(oB)):

Peannzauuns rayccosom mMonoenun paccesHnsa B MUHTErpupoBaHHOM MateMaTtn4eCkoM nakeTte.
Peannzaunn mogenei pacnpocTpaHeHns 33.I'p9|3HeHI/II7I B peKe N rpyHTOBbIX BOOAX B
mMateMatn4eCckoM rnakeTe.

Tema 9. TEMA 4. 3TAIN KOMMNbKOTEPHOIO MOOEJIMPOBAHUSA
JNeKLuMoHHoe 3aHsiTne (6 4yaca(os)):

KETPOHHBH
B_EPCHTET
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Mporpamma aucumnnuHbl "Obwas Teopus cuctem"; 022000.62 Skonorus 1 NpUPOLONoNbL3OBAHNUE; 3aBeAyoWNiA KadeLpol, .H.

(npodheccop) 3apu

nos LWW.X.

OT1an KOMNbTEPHOro MoaennMpoBaHns. BeegeHne B MateMaTnyeckme n CTaTUCTMYECKME NakeThl.
Bo3MoXHOCTM "npeaMeTHbIX" NakeToB Nporpamm gns peweHns 3agady MaTemMatnyeckom aKoNormu.

naboparopHas pabora (6 4aca(oB)):

PeweHune anrebpanyecknx n TpaHCLEHAEHTHbIX YPaBHEHWI B MHTErpupoBaHHOM nakete. PeweHune

andbpepeHLmanbHbIX ypaBHEHWIA B UHTErPUPOBAHHOM NakeTe.
Tema 12. NoaroroBka K 3K3aMeHy

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Bunel DopMbl KOHTPONS
Paspen Hepens | camocTositensHon [TpyA0eMKOCTb P pons
N AducumnnuHel C:e""echcemecha paborthbl (B yacax) camocmﬁmenbuou
CTYyAEHTOB padoTe!
MNoBTOPUTL
mooenu
nonynsuum B -
S TEHAZ, e Vo reoc
3IMOLENV TEOPUM 6 | 46 g?gézgfg;b 8 InucomeHHbIX
nonynaunn MOLeNM pabot
coobulecTs.
BknounTb B MO
MoBTOPUTL
3K0M0ro-aKoOHOMHeckune
Tema 6. TEMA 3. mgﬁgm v YCTHbI onpoc u
ShomEMME | & | 79 |epescca 8 [ hamormo
9KONormm MposecTy B paboT
nuteparype
NMONCK HO
Pa3Buntb HaBblku
paboTbl B
Tema 9. TEMA 4. STAM mareMaTn4yeckom YCTHbI onpoc u
9.KOMMbIOTEPHOIO 6 | 10-12 |nakere ana 10 fPoBepKa
MOLENMMPOBAHUS] peLleHns KOMMbIOTEPHbIX
andogoepeHumnanpHbix nporpamm
N Pa3HOCTHbIX
ypaBHEHWUN.
Wtoro 26

5. 06paaoBaTeanb|e TeXHONOrmu, BKNoyasi UHTepakTuBHbie oOpMblI 06yqe|-|v|9|

[ins npoBeneHns nexumm NCronb3yetcs BO3MOXHOCTU MyNbTUMEONAHOMO Knacca ¢
NPOEeKTMPOBaHMEM YaCcTu NeKUUn B BUOE Npe3eHTauum Ha aKpaH, C BK/IlOYEHWEM B NTeKLNI0 BUOEO
matepuanos. [1ng peweHns NpakTuyeckmx 3anay UCnosb3yoTCs 3aHATUS B OUCMNIENHOM Knacce.
MHTepakTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUIA cocTaBnsoT 40% ayauTOPHOWN HarpysKu.

B pamkax nHTepakTUBHbIX 3aHATWIA NPOBOANTCSA 0OCYXOEHNE COBPEMEHHBIX MOLENEN SKOCUCTEM
(Mopenun cooblwecTs, UMUTALMOHHbBIE MOLENN SKOCUCTEM).

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

PernctpaunoHHbIn Homep 2

CrpaHunua 6 us 12.
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Mporpamma amcumnnmHel "Obwast Teopus cuctem"; 022000.62 Skonoruns 1 NPUPOLONoNb30BaHNE; 3aBeayoWwmnii kadeapoin, b.H.
(npodpeccop) 3apunos LW.X.

Tema 1. TEMA 1. OBLLUE NOHATUA U NPUHLIUMbI CUICTEMHOI'O AHAJIU3A
Tema 3. TEMA 2. MATEMATUYECKUE MOLOENN TEOPUU NONYNALUA
YCTHbI ONpoc 1 NpoBepKa NMCbMeHHbIX paboT, NpMMepHbIe BOMPOChH!:

KoHTponbHas pabota 1 (Mpumepbl 3anaHuin) 1) Hanucatb ypaBHEHUS MO4eny O4HOM NOMyNsiLMmM C
Yy4ETOM MOMOBOW CTPYKTYPbI, ABYMSI BO3PACTHBIMU rpynnaMun 1 orpaHnyeHHbIMA NALWEBbLIMA
pecypcamu. 2) Hanucatb ypaBHEHUS MOOENM U3 YeTbipeX NONyNsAUnNi, ABE U3 KOTOPbIX XEepTBbl,
KOHKypupyowme 3a nvuy, a ase gpyrne ? xmwHukn. O4nH XMIWHKK noejaeT To/bko OAVH BUA,
XepTBbl, a gpyroin ? oba Bnpa. 3) Hanucatb ypaBHeHUs MOOENV O4HOW MOMNYNSLMM C y4ETOM
NMONOBOW CTPYKTYPbI 1 OrPaHNYEHHbIMU NULLEBbLIMK pecypcamun. 4) Hanucatb ypaBHEHUS MoL4eNn
OLHOW MONynsunmn ¢ y4eTOM NOSIOBOM CTPYKTYPbI 1 TPEMS BO3pACTHbIMK rpynnamun. 5) Hanucatb
ypaBHEHUS MO4ENN OLHOM MONYNSALUA C Y4ETOM ABYXBO3PACTHOW CTPYKTYypbl. 6) Hanucatb
ypaBHEHUS MOLENN OLHOM MONYNSALUUN C YH4ETOM NOSIOBOM CTPYKTYPbI, ABYMSI BO3PACTHbIMU rpynnamm
N OrpaHNYEeHHbIMY MULLEBbLIMK pecypcamun. 7) HanncaTb ypaBHEHUS MOAENN OAUHOYHOW
HENUMUTUPOBAHHON U NMMMUTMPOBAHHOW NONyNAUUN.

Tema 6. TEMA 3. MATEMATUYECKUWE MOLEJIN B 3KOJTOIN'NM
YCTHbI 0NpocC 1 NpoBepKa NMCbMEHHbIX paboT, NpMMEpPHbIE BOMPOCH!:

Kpatkas npeseHTaums TeMbl (MOOENN 3KONOrMYeckmx kaTacTpod, Mogenu NpupoaHbIX NPoLeccos,
MOJENN PEeYHbIX CUCTEM U T.NM.)

Tema 9. TEMA 4. 3TAIN KOMIMbKOTEPHOIO MOLOETUPOBAHUSA
YCTHbI ONPOC 1 NPOBEPKa KOMMbIOTEPHbIX NPOrpamMMm, NpUMepHbIe BOMPOCHI:

KoHTponbHas pabota 2, (TeKCT nporpammel, peanunaytoulein mogens ) 1 Hanucats nporpammy
peweHns 3ata4un Kowwn ons cmcteMbl 06bIKHOBEHHbBIX ANdbdepeHUnanbHbiX YPaBHEHWA 1
NOCTPOEHUS (PasoBblX TpaekTopuin. 2 Hannucatb ypaBHEHNE NMHENHON perpeccun ons daHHbIX. 3
N306pas3uTtb rpadomyeckm cueHapum noseneHve B oasoBoii NIOCKOCTM CUCTEMbI XULHUK-XePTBA
Tema 12. NoarotoBka K 3K3amMeHy

Tema . UToroBas coopma KOHTpoOns

MpuMepHbIe BONPOCHI K 9K3aMeHY:

Lns atrectauum Nno utToram OCBOEHUS AUCLMMANHBI NMPOBOAUTCS 9K3aMeH. Tekywwunin KOHTPOob
yCNeBaeMOCTN 1 KOHTPOJSIb BbIMOMHEHUS CAMOCTOSATENIbHON paboThbl OCYLECTBASOTCS NYyTEM YCTHOrO
onpoca CTyLEHTOB Ha NEKUUAX, NPOBEPKN PEWEHUIA Ha NpakTUYeckmx 3aHatuax. CamoctosaTenbHas
paboTa cTyoeHTOB npennonaraeT npopaboTKy TEOPETUYECKOro Mateprana 1 passutue
NPakTU4ECKNX HABbIKOB C UCMONb30BAHNEM OCHOBHOWM W OOMONHUTENBHOW NuTepaTypbl 1 No
VHTEpHET-NCTOYHMKAM, a TakXe BbIMNONHEHNE NpakTndecknx 3agaHun (Mpunoxexuve 1).

Bonpochbl kK 3k3amMeHy

1) O6wme NOHATUS U NPUHLUMUMBI CUCTEMHOrO aHannaa. dtarnbl CUCTEMHOr0 aHannaa.

2) NoHsATME CNOXHOW CUCTEMbI U 3KONOrMYECKON CUCTEMbI. XapakKTePUCTUKN CITOXHbBIX CUCTEM.
3) CnCTEMHbI aHanm3 B 9KONOrnN.

4) MognenvposaHue peasnbHbix cuctem. Buabl MmooennposaHus - ouanyeckoe, MatemaTnyeckoe.
5) 3apayn aHannaa peanbHOM CUCTEMbl U CUHTE3a €€ MaTeMaTUYeCcKon MOSEeNu.

6) OCHOBHbIE 3Tarbl MOOENMPOBAHUSI SKOCMCTEM: (DOPMYNNPOBKA NPoBIEMbI, ONMCaHNE CTPYKTYPbI
3KOCMCTEMbI, MaTeMaTNYeckoe onncaHue, BbIBop MaTeMaTM4eCcKo MOLENN 1 ee peannsauus,
KOMMbIOTEPHOE MOAENNPOBAHME, aHaNN3 NONYYEHHbIX Pe3ybTaToB, MAEHTUGMUKALMS NapaMeTposB,
MOoCTaHOBKA 3a4ayu onNTMMmM3aumm.

7) OnncaHue cTpykTypbl akocucTeMbl. OB bEKT UCCNENOBAHMS 1 OKpyXatowas ero cpena. AHanus
SKOCUCTEMbI - KOMMOHEHTbI, X XapakTepUCTHKa, CBA3N MeX Oy KOMNOHEHTaMU.

8) BeuwecTtBeHHbIE, aHepreTnyeckmne n NHPOpPMaLOHHbIE MOTOKMN. |_|pOLI,eCCbI B 3KOCHUCTEMAX,
BblOeneHne CywecTBeHHbIX npoueccos. CDaKTOpr, oKasblBawuwine snnaHne Ha 3KoCUCTeMY. BHELWHNE
N BHYTPEHHUE, cnyyaviHble, ynpasnsdemble.

9) N'vnoTesbl 0 PYHKLMOHNPOBAHNM 9KOCUCTEMbI 1 €€ KOMMOHEHTOB. HenpepbiBHOE 1 ONCKPETHOE
onncaHne BPEMEHN XU3HN MOOENN.
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Mporpamma amcumnnmHel "Obwast Teopus cuctem"; 022000.62 Skonoruns 1 NPUPOLONoNb30BaHNE; 3aBeayoWwmnii kadeapoin, b.H.
(npodpeccop) 3apunos LW.X.

10) MaTtemaTnyeckoe onvcaHune. Cuctema 0603HaYEHWA: KOHCTaHTbI, NEPEMEHHbIE, COYHKLIMN.
BekTop COCTOSAHUSA 9KOCUCTEMBI. EQNMHULBI M3MEPEHWTA.

11) XapaKTep mMaTeMaTtn4yeckux mooenen: OeTepMUHNPOBAHHbIE N CTOXaCTn4eckne, JuHaMmm4eckmne
n CTaunMoHapHble, NINHENHbIE WU HENNHEWHbIE, aHaNNTUYEeCKNe N YACNEHHbIE.

12) Knaccudomkaumsa matemaTnyeckmx Moaenemn: pasHoCTHbIE ypaBHEHUS, MOLENN HA OCHOBE
andbdoepeHumnarnbHbiX ypaBHEHNA, MATPUYHbIE MOOENU, SMMUPUKO-CTATUCTUYECKNE MOLENN,
OnNTUMN3aLUNOHHbIE MOOENM.

13) MntaumoHHOe MoaenupoBaHne 3K0N0rmM4eckux npoLLeccos.
14) [lnHamuka NnOTHOCTN OANHOYHOM NOMNYNSAUNN: SKCNOHEHUManbHasa 1 NormMcTnyeckas Moaenu.

15) Knaccudomkaums MexsmooBbix B3aumonencTemin. Mogenn onHaMmnky nonynsumii ¢ yHeTom
MEXBMLOBOro B3aUMOOENCTBUSA: HENTPANN3M, aMEHCANTN3M,

16) Knaccudomkaums mexsnnoBbix B3aMmogenctsmin. Mogenu onHammkn nonynsumim ¢ y4eTom
MEXBWO0BOr0 B3aMMOAENCTBMSA: KOMMEHCANN3M, KOHKYPEHLUS.

17) Knaccudomkaums MexsmooBbix B3aumonencTemin. Mogenn onHammnky nonynsumii ¢ yHeTom
MEXBWLOBOr0 B3aUMOAENCTBUSA: OTHOLWEHNS TUNA XULWHNK-XEPTBA.

18) Moaenu 6uonornyeckux coobuects. CTpykTypa coobuecTs. Tpodumyeckne ypoBHU. YpaBHEHNS
BonbTeppa.

19) CtaumoHapHbIe COCTOSHMS U AUHAMUYECKUE PEXMMbI B COOOLLECTBE N3 TPEX BULOB.

20) PasHocTHble Mogenu. MNops ook pasHOCTHOro ypaBHeHUS. JINHeNHbIe pa3HOCTHbIE YPaBHEHWUS
nepBoro 1 BToporo nopsaka. Cuctembl pa3HOCTHbBIX ypaBHEHWIA.

21) Pa3HOCTHbIN aHanor aKCNoHeHLManbHOM 1 NOrMCTUYEeCKO Mogenei.

22) YCTOMYMBOCTb CUCTEM. DNEMEHTBI MaTeMaTUYeCKON TEOPMM YCTOMYMBOCTU. TpaekTopmmn B
ha30BOM npocTpaHcTse. NpenenbHbI Luk. Xaoc B AMHAMUYECKUX CUCTEMAX.

23) MatpuyHble mogenn. Matpuua Jlecnu. naBHoe co6CTBEHHOE YNCNO U COBCTBEHHBIN BEKTOP.
24) dneMeHTbl Teopun Koppensaunn. JluHenHas koppensums. MeTon HauMeHbWwnX KBagpaTos.
25) PerpeccuoHHble mogenu. JInHenHas n HenuHenHas perpeccus. MHoXecTBeHHas perpeccus.

26) 9konoro - akoHoMu4eckne mogenun. lnHammka npoueccos B "HynecHoi ctpaHe"-
mMaTemartmyeckas Mogesnb AeMorpadonyeckux, 3KOHOMMYECKUX 1 MPUPOL0OXPaHHbBIX B3aVIMOCBSA3EN.

27) 91an KoMnbloTepPHOro MoaennpoBaHms. O630p M3BECTHbIX MPOrPaMMHbIX MPOAYKTOB. HA3bIKM
nporpaMMnpoBaHuns, Bolbop YNCNEHHOrO MeToaa, rpadunyeckme cpenctea. Otnanka nporpammel.
MNpoBeneHe KOMMbIOTEPHOrO 3KCNepUMEHTA.

MpuMepbl NPaKTUYECKMX 3a4aHniA AN KOHTPOSbHbIX PaboT:

1) Hanucatb ypaBHeHNs MOLenu 04HOM MNOMyNsSLMN C Y4ETOM NMOMOBOW CTPYKTYpPbI, ABYMS
BO3PACTHbIMU rpynnamy U orpaHnYeHHbIMU MUWEBLIMY PECYPCAMU.

2) Hanncatb ypaBHeEHMS MOL4ENN 13 YeTbipeXx Nonynsunii, ABe N3 KOTOPbIX XepPTBbl, KOHKYpUpYyowme
3a nuuly, a aBe apyrue - XuwHukn. OQnH XUWHKK noeaaeT TONbKO O4MH BUL XEepTBbl, a APyroi - oba
BMAA.

3) Hanucatb ypaBHeHVs Mogeny 04HOM NONyNsSiLUM C yHETOM MONOBOM CTPYKTYPbI M OrpaHNYEHHbIMY
MULWEBBLIMI PECYpPCaMW.

4) Hanncatb ypaBHEHMS MOL4ENN O4HOW NOMyNsALUMA C yHETOM NONTOBOV CTPYKTYPbI 1 TPEMS
BO3PACTHbIMU rpynnamu.

5) Hanncatb ypaBHeEHMS MOLENN OLHOW NOMyNAUMM C yHETOM ABYXBO3PACTHOW CTPYKTYPbI.

6) Hanucatb ypaBHeHus MOgeny OOHON NONynsaumMm ¢ y4eTOM MOMOBOW CTPYKTYPbI, OBYMS
BO3PACTHbLIMU FPyMnaMn U OrpaHNYEHHbIMA MULLEBLIMA PECYPCAMM.

7) Hanucatb ypaBHeHUs MOOENN OQUHOYHOW HENMMUTUPOBAHHON U TIMMUTUPOBAHHON NOMYNsSUNN.
8) Hanucartb ypaBHeHNs MOLeNnn KOHKYPEHLMN TpeX Monynsiunii ¢ y4eTOM [ABYyXBO3PACTHOW

CTPYKTYpbI.
9) HanucaTtb ypaBHeHUs MOLENN XULWHMK-XEePTBA.

10) lNocTponTb AMHAMUKY SKOCUCTEMbI C HaYanbHbIM BEKTOPOM *** 1 maTpuuen Jlecnm *** Ha
4yeTblpeX BPEMEHHbIX Luarax.
PeructpauunoHHbIii Homep 2 DAEKTPOHHEH
Bl VHUBEPCHTET
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Mporpamma amcumnnmHel "Obwast Teopus cuctem"; 022000.62 Skonoruns 1 NPUPOLONoNb30BaHNE; 3aBeayoWwmnii kadeapoin, b.H.
(npodpeccop) 3apunos LW.X.

11) Bblamncnutb fonto ocobeit, KOTOPY MOXHO M3bSiTb 13 MNOMYNALUA HA OAHOM BPEMEHHOM Wware
*k*%

6e3 ywepba ans ctabunbHOCTA, €CNv rnaBHoe cobCTBEHHOE YMCI0 MaTpuubl Jlecnn paBHO ***.
12) Hanucatb ypaBHeHuWs MOAENV anuaemMun npv nepenade 6one3Hn napasutamm-nepeHocUmkamu.

7.1. OcHOoBHas nuTeparypa:

BeeneHne B matematmyeckyto akonoruio, 3apunos, lWamune Xyseesny;CksopLos, Dayapa
Buktoposuny, 2010r.

2. KongpatbeBs K.A. KpannenH B.d. MogenvpoBaHme rnobanbHOro Kpyrosopota yrnesoga. - M:
duamatnut, 2004. - 336 c.

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

3. PybuH A.6. BUODPUNI3UKA: B 2 1. T.1 : TeopeTtunyeckas buodmamka: y4ebHuk. - M.: MI'Y, 2004. -
448 c. http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=10122

4. MewankuH B. . OcHoBbl MHGOpMATM3aLMM N MaTEMATUYECKOro MOOENNPOBAHNS 3KOOrMYECKUX
cucteMm: YyebHoe nocobue / B.M. MewankuH, O.B. bytycos, A.l". MHayk. - M.: MUH®PA-M, 2010. -
357 c. http://znanium.com/bookread.php?book=184099

7.2. lononHuTenbHasa nureparypa:

MartemaTnyeckoe mogenuposaHme, Camapckuin, Anekcanap AHgpeesmnd;Muxainnos, AnekcaHap
MeTposuny, 2005r.

2. HenvHenHble BOMHbI, guccunatuBHble CTPYKTYPbI U KatacTpodobl B akonorum / KO. M. Ceupexes .?
M. : Hayka, 1987 .? 366 c.

7.3. UHTepHeT-pecypcChbl:
NHctutyT akonorum Bonxckoro 6acceiiHa - www.ievbran.ru/1/
matematuyeckunii obpasoBaTefibHbIl CalT - www.exponenta.ru

cant kadpenpbl 6rocpnsnkm Bronornyeckoro cpakynbteta Mockosckoro MocynapcTBeHHOro
YHusepcuteta umenn M.B.JlomoHocoBa - www.biophys.msu.ru

cant coupmbl "Wolfram Research" ¢c onucaHmem naketa Mathematica - www.wolfram.com
anekTpoHHasa 6asa Hay4yHoW nuTepatypbl - www.sciencedirect.com

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOOYNS)

OcBoeHune agncumnnuHbl "Obwas Teopns cuctem" npeanonaraeTt NCnonb30BaHNE CNeayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbii Homep 2 5AE
Pa P Il YHH

Crtpanunua 9 us 12. — o

A



Mporpamma amcumnnmHel "Obwast Teopus cuctem"; 022000.62 Skonoruns 1 NPUPOLONoNb30BaHNE; 3aBeayoWwmnii kadeapoin, b.H.
(npodpeccop) 3apunos LW.X.

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.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme " BrnbnuoPoccurka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCKMX N30atenbCTs, a Takxe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTefibHOro NpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSM henepanbHbIX roCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedeparbl, guccepraLmm, SHUUKNONEeaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM chefepanbHbIX rOCyAapPCTBEHHbIX 0Opa30oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx n3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCmManbHOMY KONMMYECTBY NPOCOUIbHbBIX HAnpasneHnn ¢
cobnogeHneM BCex aBTOPCKUX N CMEXHbIX NPas.

KOMI'IkaTepr C YCTAHOBNEHHbIMN HA HUX NHTETPUPOBAHHBbIMA MaTeMaTn4eCKNMK NnaketTami.
www.sciencedirect.com - anekTpoHHas 6asa Hay4HOW nuTepaTtypbl.
MynbTuMeonitHble cpencTea.
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Mporpamma amcumnnmHel "Obwast Teopus cuctem"; 022000.62 Skonoruns 1 NPUPOLONoNb30BaHNE; 3aBeayoWwmnii kadeapoin, b.H.
(npodpeccop) 3apunos LW.X.

Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbiM nnaHoM no
HanpasneHuo 022000.62 "Skonorns 1 NpMpPoLoNob30BaHNe" 1 Npodunto noarotoskm MNMpuknagHas
aKonorus .
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Mporpamma amcumnnmHel "Obwast Teopus cuctem"; 022000.62 Skonoruns 1 NPUPOLONoNb30BaHNE; 3aBeayoWwmnii kadeapoin, b.H.
(npodpeccop) 3apunos LW.X.

ABTOpP(bI):

3apwunos LW.X.

" 201 __r.
PeueH3eHT(bl):
Cksopuos 9.B.

" 201 __r.

PernctpaumnoHHbii Homep 2 5AE
CrtpaHnua 12 n3 12. ins yHlf[
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