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1. llesu u 3212494 AU CIUILIHHBI

[mobGanpHOM LIETbI0 U3yUeHUs AUCUUIIINHBI «MaTemMaTndeckoe MOJEIUPOBAHNE B
npUOOPHBIX CUCTEMax» ABISETCS YyITyOlieHne o0mero nH(GOpMamoOHHOTO 00pa30BaHus U
UH(OPMALIMOHHOMN KYJIBTYPBbI CTYIEHTOB, a TaKKe (POPMUPOBAHUE 3HAHUN, YMEHUI U
HAaBBIKOB UCIIOJIb30BaHUS MATEMATUYECKOTO MOAEIUPOBAHUS ISl CUCTEM
IprUOOPOCTPOUTENBHOTO MPOPHUIIS U IPYTUX 00JIaCTAX NPOo(hEeCCHOHATLHOM €SI TEIbHOCTH.
AKIEHT JIeJ1aeTCs Ha PEIICHUE TUIOBBIX 3a7a4 C UCIIOIb30BAHUEM COBPEMEHHBIX CUCTEM
MozenupoBanus. OCHOBHAs 3aJ1a4a — U3YYEHHUE OCHOB TEOPUH MATEMATHUYECKOTO
MOJIEJINPOBAHHUS, OTHOCSIIMXCS K IPUOOPHBIM OOBEKTaM C MCII0JIb30BAHUEM COBPEMEHHBIX
CUCTEM MOJIEIUPOBAHHUS.

Kparkoe conepxxanne JTuCHMILTHHBI

PaccmarpuBatoTcst Takve OCHOBHEBIE TMIOHSATHUS KaK MOJICITH, METOAa MOJICTIUPOBAHHUS,
n3y4arorcs QyHKIMU Mojenel, ux kinaccudukarnus u BUuasl. OTIeNbHO BbIIEISIOTCS
MaTeMaTu4ecKoe MOJICIMPOBAHUE U €T0 B3aMMOCBS3b C IPYTMMHU METOJaMH
UMMUTAIIMOHHOTO MOJIEIMPOBaHMs, BKJIIOUasl aHAJIOroBoe U ¢ poBoe. B npakrnueckom
IUTaHEe BHUMaHUE YJIeJsIeTCsl METoJJaM MOZIEJTMPOBaHUs C MpUiIoKenussMu B cucteme Matlab,
IIPU 3TOM C UCIIOJIb30BAaHUEM $SI3bIKA IPOTPAMMUPOBAHUS PELIAIOTCS 3a7a4l pacuera
NEPEXOIHBIX MPOLECCOB B IMHEHHBIX CHCTEMaX C MOMOIIbIO METO/1a KOHEUHBIX Pa3HOCTEMH,
BKJItouast Ditnepa u Pynre-KyTTsl. Mcnionb3yercst MmogenupoBanue B cucteme Simulink,
IpU 3TOM UCHOJIb3yeTCs MPSIMOE, apajuIeIbHOE U MTOCIIEA0BaTEIbHOE
IporpaMMUPOBaHUE, TPUMEHSIETCS 00N METO, KAHOHMYECKOH ()OPMBI U METOJT
BCIIOMOTATEJILHOM MIepEeMEHHON. AKIICHT JeNaeTCs TaKKe Ha METOJIbI OCTPOCHUS
MaTeMaTH4eCKHX MOJIeNIel MPHUOOPHBIX CUCTEM C UCIIOIB30BAHUEM PA3ITUIHBIX
PETPECCUOHHBIX U aBTOPETPECCHOHHBIX MOJIeNIel Ha OCHOBE DKCIIEPUMEHTAIBHBIX JaHHBIX

2. Komnerenun odyuyawumerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[Inanupyemsblie pe3yabTaTbl OCBOCHUS [Inanupyemblie pe3yabTaThbl
OIT BO (xommieTeH1Inn) 00y4YeHHUs 10 AUCITUTUTHHE

3naeT: [loHsTHE MOJIETHN M METOIA MOACIIUPOBAHUSI.
OyHKIMKU MOJIesel, Kiaccudukanus Moaenen u
BHIbI MOAEIUPOBaHUs. [[pUHIIMIIBI TOCTPOEHUS U
OCHOBHBIE TPEOOBaHUS K MaTEMAaTUYECKUM
MozersiM. O0IIast CXeMbl pa3padboTKH
MaTeMaTHYEeCKUX Mojieselt cucteM. @opmanu3anus
npoiiecca (GyHKIIMOHUPOBAHUS CUCTEMBI U MOHSATHE
[TK-1 CnocoGeH ocymiecTBIsATh OPTaHU3ALNIO U [arperaTUBHOM Moien. GopMBbI ITPEICTABICHUS

YIpaBJICHUE MPOBEIACHUEM HAYYHO- MaTeMaTHYECKUX Mojelieil. MeToAbl cciaeI0BaHus
HCCJIEIOBATEIbCKUX U OMBITHO-KOHCTPYKTOPCKUX [MaTeMaTUYeCKUX MOJEINEH U MPOLEeCcCOB,
paboT, ONpeIeIICHHBIX CO3aHIEeM MMUTAIIMOHHOE MOJIETUPOBaHNEe. MeTOo b

KOHKYPEHTOCIOCOOHOM HayKOEMKON MPOAYKIMU [yNIPOLIEHUsI MaTeMaTHYeCKUX MOIeTIel, BKIIrouas
MPUHLIKI AEKOMIIO3HUIIMU U JIP.

Ymeet: (hopmasinzoBath npouece
(YHKIIMOHUPOBAHUS CUCTEMBI 10 YPOBHSI
arperaTMBHOM MOJIEIIN; UCIIONIb30BaTh Pa3IUUHbIE
(opMBI ITpeICTaBICHHS] MaTEMaTUYECKUX MOJEIIEH;
PUMEHSTh METO/IbI CCIIEA0BAaHHS MaTeMaTHYECKUX
MOJIeJIEH U IPOLIECCOB, HCIOIb30BATh




HMUTAIMUOHHOC MOACITIUPOBAHUC,; IPUMCHATH
METOZbI YIIPOILEHUS MaTeMaTHUECKIX MOJIENIEH,
BKJIFOYas MPUHIOUIT ACKOMITIO3UIIUU U JIP.

MeeT mpakTHYECKUI OMBIT: TPUMEHECHUS
METOIaMOB (hOpMaIn3aIliK MPOIECCOB
(GYHKIIMOHUPOBAHUS CUCTEMBI 10 YPOBHS
aneraTI/IBHOfI MOACIIN, METOJ0OB UCCIICAOBAaHUA
MaTeMaTH4YeCKUX MOJIEJIel U MpoLeccoB, CocoboB
HMMUTAIUOHHOI'O MOACTIUPOBaHUA; METOOOB
VIPOIIEHNS MaTeMaTHYECKUX MOJIesIe, BKIIoYas

[MPUHIUIT JCKOMITIO3UIIUU U JP.

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMNX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocIEAYIONIMX AUCIUTLINH,
BUJIOB paboT

becrnpoBoIHBIE TEXHOJIOTHH TIEpEaadH
M3MEPUTEITBHOM WH(POPMAIIUH U JaHHBIX,
PacripeiesieHHbIC MHTEIUICKTYaIbHBIE
ABTOMAaTH3UPOBAHHBIC CUCTEMBI yIIPaBICHUS
TEXHOJIOTHYECKUMH MTPOIIECCAMU,

A AN TUBHBIE JIEKTPOHHBIE U MUKPOIIPOIIECCOPHBIE
CUCTEMBI,

[{ndposas 06paboTKa CUTHAIIOB

[Ipon3BoaCTBEHHAS TIPAKTHKA (TTPOM3BOICTBEHHO-
TEeXHOJIOrn4yeckas) (4 cemectp)

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

becnpoBoAHbIE TEXHOJIOTUY NEPEAAYH
M3MEPUTEIIbHON HHPOPMAIIUH U TaHHBIX

3HaeT: METObI MPOESKTUPOBAHUSI OECIIPOBOIHBIX
KOMITBIOTEPHBIX U ITPOMBILUIEHHBIX CETeH, CI1oco0bI
OpraHu3alK U KOOPAWHAIIMH PaOOThl yYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY
[IPEOJI0JIEHUIO BO3HUKAIOINX pa3HOIIacuil U
KOH(JIMKTOB IPHY BHITIOJIHEHWU Hanbosee
OTBETCTBEHHBIX YaCTEH IPOEKTA: OpraHUu3aluu
TEXHOJIOTUU NIEPEIau JUCKPETHBIX JaHHBIX U
BHIOOp arnmapaTHBIX CPEACTB; BEIOOP MPOTOKOJIOB
JIOKaJIbHBIX KOMITBIOTEPHBIX CETel nepeayu
TaHHBIX, IPOTOKOJIOB CETEBOTO YPOBHS MpU
MOCTPOCHUH OOJBIINX CETEH U Ap. YMEET:
OCYIIECTBIISTh OPraHU3aUI0 pabOT M0 CO3/1aHUI0
OEeCITPOBOAHBIX CETEH TEepenaur U3MEPUTEIIBHON
UH(OPMAIIUH U TaHHBIX, COOUpaTh, 00padaThIBATh,
QHAJIM3UPOBATh U CUCTEMATU3UPOBATh HAYYHO-
TEXHUYECKYIO0 HH(POPMAIHIO 110 COBPEMEHHBIM
CETEBBIM TEXHOJIOTHSIM, UCIIOIB30BaTh TOCTHKEHUS
OTEUECTBEHHOH U 3apyOeKHON HAYKH, TEXHUKH U
TEXHOJIOTUH B CBOEH
npodecCHOHAIBHOWICSTEIbHOCTH; IPUMEHSATh
MaTeMaTH4eCKUE METO/Ibl, (PU3NUeCcKue 3aKOHbI U
BBIUHCIUTEIbHYIO TEXHUKY JUISl pEIICHUS

MMPAKTHUYCCKHUX 3aJia4, HACTpanBaTb U




aJMUHHUCTPUPOBATH AIIIapaTHOE U IPOrPaMMHOE
obecrieueHrne KOMIBIOTEPHBIX ceTeil. Mimeer
MPAKTHYECKHUI OMBIT: YIIPABICHHS IPOBEICHUEM
OTIBITHO-KOHCTPYKTOPCKUX padoT B 00J1aCTH
0eCTIpOBOHBIX CETeH mepeaayn n3MEpUTEIbHON
nHGOpPMAIUH U JaHHBIX, PEIICHUs HAyYHO-
UCCIIEIOBATENbCKUX, TPOSKTHBIX U
TEXHOJIOTMYECKHX 3aJ1a4 C UCII0JIb30BaHUEM
WH(POPMAITMOHHBIX TEXHOJIOTUI; HAaBBIKAMU
CaMOCTOSITEIBHOTO 00y4eHHS HOBBIM METOJIaM
WCCIIeIOBaHUS B MpodeccruoHanbHON 00IacTu;
FOTOBHOCTBIO K YUaCTHIO B KOMaHHOU padoTe 1o
OTJIAJIKE U C/Ia4y€ B AKCIUTyaTalMIO MOACUCTEM
nepesayy JaHHbIX PA3IMYHBIX HHPOPMALIMOHHO-
N3MEPHUTEIBHBIX CUCTEM.

[{uposast 06paboTKa CUTHAJIOB

3HaeT: NperMyIIecTBa, HEAOCTATKH U CepsI
MpuMeHeHus pa3nuaHbix MeToaoB [{OC, metonbl
MaTeMaTH4eCKOTO OMMCAHUS TMHEHHBIX
ITMCKPETHBIX CUCTEM; OCHOBHBIE 3TaIThI
NPOEKTHUPOBaHUS IU(PPOBHIX GUIBTPOB; OCHOBHBIE
METOZbl CHHTE3a M aHaJIn3a YaCTOTHO-
N30MpaTeIbHbIX HUPPOBBIX QUIBTPOB YMEET:
[PaCCUMTHIBATH M TPOSKTUPOBATH MU (PPOBHIE
YCTPOWCTBA JUIs PELICHUs KOHKPETHBIX HAy4YHO-
MCCIIEIOBATEBCKUX W OTBITHO-KOHCTPYKTOPCKUX
paloT, oIpeIeNIeHHbIX CO3IaHUEM
KOHKYPEHTOCIIOCOOHOM HayKOeMKON MPOITyKILHUH,
MCII0JIb30BaTh UHTETPATUBHbBIE YMEHUS,
HEOOXOIUMBIE JIJIsl HAITMCAHUS, TNChMEHHOTO
nepeBojia Wi PeJaKTUPOBAHUS PA3THUHBIX
TEXHUYECKHUX TEKCTOB (pedeparon, acce, 0030pOB,
cTareil) ¢ 1ebI0 00BACHEHNSI MAaTeMaTH4eCKOro
OTIMCAHUSI TMHEWHBIX TUCKPETHBIX CUCTEM B BUJIC
QITOPUTMOB, OOCYXKJICHHsI PE3YyJIbTaTOB
KOMIIBIOTEPHOTO MOJICITUPOBAHUSI TMHEWHBIX
TTMCKPETHBIX CUCTEM Ha OCHOBE UX
MaTeMaTHIeCcKoOTo Omucanus u T.1. Mimeer
NPaKTUYECKHH OMBIT: pabOThI ¢ IUPPOBBIMU
YCTPOWCTBAMH PA3IMIHOTO HA3HAYCHHS,
NpOBEIEHUEM Hay4YHO-HCCIIEI0BATEIbCKUX
OTIBITHO-KOHCTPYKTOPCKHUX Pa0OT, BKIIFOYAFOIITIX
pacyeT XapaKTepHbIX YaCTOT aHAJIOrO-IU(POBOTO
npeoOpa30BaHUSAIPH Pa3THYHBIX BUAX CIIEKTPOB
BXOJHBIX CUTHAJIOB, pacueT TpeOyeMbIX OCHOBHBIX
napameTpoB LIAII nia cuctem LHOC, uccnenoanue
YCTPOUCTB (POPMUPOBAHUS U TIPEOOPa30BaAHUS
CUTHAJIOB | JIp., IEMOHCTPAIIUN HHTETPATUBHBIX
YMEHUH, HEOOXOIUMBIX I 3PPEKTUBHOTO YUACTHS
B aKaIEMUYECKHX M MPO(eCCUOHATBHBIX
TIMCKYCCHSIX B IaHHOW MpeIMETHOM obiacTu

A,Z[aHTI/IBHBIC QJICKTPOHHBIC U MUKPOIIPOLCCCOPHBIC
CHCTCMBI

3HAeT: MPUHLMIIBI IOCTPOCHHUS U
(YHKIIMOHUPOBAHUS a/IallTUBHBIX 3JIEKTPOHHBIX U
MUKPOITPOLIECCOPHBIX CUCTEM YMEET: ONMCHIBATH Ha
MaTEMaTU4E€CKOM YPOBHE aJIalITUBHBIE MIEKTPOHHBIE
1 MUKPOIIPOLIECCOPHBIE CUCTEMBI, IPUMEHSATH

MPAKTHUYCCKHUEC METOABI aJAIITUBHOI'O YITPABJICHUA




TEXHUYECKMMHU O0ObEKTaMH B HAy4YHO-
MCCJIEI0BATEIBCKUX U OMBITHO-KOHCTPYKTOPCKHUX
paboTax B MPOMBIIIICHHOCTH IMeeT mpakTudecKkuid
OIBIT: aHAJIN3a PE3YJIBTaTOB HCCIIEIOBAaHUH B
00JIaCTH CO3/1aHUs aJaITUBHBIE SJICKTPOHHBIX
MUKPOITPOLIECCOPHBIX CUCTEM MPHU CO3JaHUU
KOHKYPEHTOCIIOCOOHOM HAyKOEMKOH MPOAYKIIUU

PaCHpeZ[GJICHHBIC HHTCJIJICKTYAJIbHBIC
ABTOMATHU3UPOBAHHBIC CUCTCMBbI YIIPABJIICHUS
TCXHOJIOTMYCCKUMH ITPOLECCaAaMU

3HaeT: COBPEMEHHYIO HayuHYI0 METO0JIOTHIO,
HOBBIE METOJIBI HCCIIEIOBAHUS, METO/IBI CHHTE3a
CHCTEM MPOrPaMMHOIO YIIPABJICHHUS, peaTU3alnio
CHHTE3UPOBAHHON CUCTEMBI Ha PA3JIMYHON
HIIEMEHTHOM 0a3e, CTPYKTypy U COCTaB
[pacTpeieIeHHBIX HHTEIICKTYaIbHBIX
AQBTOMATH3UPOBAHHBIX CUCTEM YIPABICHUS
TEXHOJIOTHYECKAMHU TPOLIECCAMH B
MPOMBIIIIEHHOCTH, HHCTPYKLIUH 10 SKCIUTyaTaI[liH
TEXHOJIOTHYECKOTO 000PYI0BaHUS, PEKUMBI
POM3BOJCTBA, KOHTPOJIb KauecTBa MPUOOPOB
CHCTEM M UX DJIIEMEHTOB, METOBI HHKCHEPHOTO
POTHO3UPOBAHUS M TUATHOCTUYECKUX MOJIeTIeH
COCTOSTHUS TIPUOOPOB M CUCTEM B TIpOIIECCe UX
DKCIUTyaTalliid YMEET: OCYIIECTBISITh OPraHU3aIUI0
W yIpaBJeHUE TIPOBEJCHUEM HAyYHO-
MCCIIEIOBATEIbCKUX U ONBITHO-KOHCTPYKTOPCKUX
paboT; MOCTaBUTH 3a/1a49y HAa aBTOMATH3AIHIO
00beKTa, TPEOYIOIIET0 B OCHOBHOM CHCTEMY
[IUKJIOBOTO TIPOTPaMMHOTO YIIPABJICHHUS; BEIOPATh
QIIEMEHTHYIO 0a3y /Ui peaau3alii CUCTEMBI
QBTOMATH3AIMH; BHITOJHUTH MTPUHITUITHAIHHYIO
cXeMy pa3paboTaHHOW CUCTEMbI aBTOMATU3AIMH
00BEKTa , COCTABIISITh TEXHUYECKYIO
JTOKyMEHTAIUIO, pa3padaTbiBaTh U BHEAPATD
TEXHOJIOTHUYECKUE TIPOIIECCHI U PEKUMBI
npousBozcTBa lIMeeT npakTHYeCKUid OTIBIT:
[peIIeHNs 3a/1a4, PEIIaeMbIX PA3IMIHBIMH dTaKaMHU
UepapXuH yIpaBJIeHUs] TEXHOIOTHUECKUMU
KOMILTIEKCAMH, Pa0OTHI C CHCTEMAaMH aBTOMAaTH3AIHN
TEXHOJIOTMYECKUX MTPOLECCOB U MPOMBIIUIEHHBIX
YCTaHOBOK, CO3JIaHHS MTPOTHOCTHYECKUX MOJIeIICH B
TEXHOJIOTMUYECKUX IMpOoIeccax, MPorpaMm

VCIIBITAHUM, MTHCTPYKIIMI 110 SKCITyaTalluy

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmast Tpya10eMKOCTh JUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4., 56,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue o cemectpam
. Bcero B Jacax
Bun yue6HO# paboThI
4acoB Homep cemectpa
3

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48




Jlexuuu (JI) 16 16

[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 37 32
aynuTopHbIX 3aHsaTHi (I13)

Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 51,5 51,5

JlopaboTka 1 0pOopMIICHHE OTYETOB IO MPAKTUYECKUM 315 315
3aHATUSAM

[TonroroBka K KOHTPOJIIO TEKYIIEH YCIIEBAEMOCTH 16 16

OdopmiieHne ekl ¢ HHTEPaKTUBHBIM HAlOJTHEHUEM 4 4
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 8,5 8,5
Bu koHTpOIIs (3adeT, nud.3aueT, SK3aMeH ) - 9K3aMEH

5. CoaeprkaHue TUCHMILIIMHBI

O0beM ayTUTOPHBIX 3aHATHH 1O
paizgena HaumeHoBaHME pa3e/ioB TUCIUILTHHBI BHU/laM B Hacax
Bcero J | 113 | JIP
1 |OO0mme BONpoCh MOJIEITUPOBAHUS 20 12 8 0
) @dopMbI IPEJICTABICHUS MATEMAaTHIECKUX MOJIeTIe MPUOOPHBIX 78 4 24 0
CUCTEM M UX peanu3anus B cucreme Matlab
5.1. Jlekuuu
Ne Ne Kox-
HanmeHnoBaHMe UM KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATHS BO
NEeKIUH|pa3aeIia
4acoB
Bgenenue B moznenuposanue. O6mue nonoxenus. [loHsTue Mmoaenu u merona
1 1 MonenupoBanus. Oynkiuu moaeneit. Kimaccudukamnus Mmoaeneit 1 BUIbl 4
MozaenupoBanus. [Ipumepsl Mogenei cuctem. B3auMoCBsA3bp MaTeMAaTHYECKOTO U
MMHUTALMOHHOTO MOJENUpOoBaHus. HenocTaTkyu MMHTAIMOHHBIX MOAEIIEN
MaremaTnueckoe MoJeIMpOBaHre TPUOOPHBIX cucTeM. O0IIKe TOI0KEHHUS.
Knaccugukarus MateMaTnueckux Mojeneit cucteM. OCHOBHBIE TIOJOKEHHS
5 | [reopun nofoOusi. OOmias cxema pa3paboOTKH MaTeMaTHUYEeCKUX MOJIEJIEH CUCTEM. 4
[TonsiTve arperaTuBHON MoAEIU. MeTobl yNPOILEHUS MaTEMaTHUYECKUX MOJIENIEH.
Monenu cucteM Ha OCHOBE U pepeHInanbHbIX YpaBHEHUH. Moieu CUCTeM B
[IPOCTPAHCTBE COCTOSHUMN
B3anMocBs3b MaTeMaTu4eckoro U Hu(poBOro MoAEIUPOBAHUS CHCTEM.
3 1 JluckpeTtusanus Mojiesiel CCTEM Ha OCHOBE AU epeHIInaIbHbIX YPaBHEHHH. 4
Teopus z-nipeoOpa3oBanus. Perenne ypaBHenuit Metogamu Ditepa u PyHre-
KyTThl. [{udpoBbie MOAETN TUMOBBIX JUHAMHYECKHX 3BEHbEB
B3anMoCBsA3b MaTEMATHYECKOTO ¥ AaHAJIOTOBOT'O MOZEIMPOBaHus cucteM. Crucrema
4 5 Simulink myist mmuTauu padotet ABM 1 METOIBI peIieHus] ypaBHEHHUH B HEM 4
(MeTox KaHOHWYECKOH (POPMBI, BCIOMOTaTENbHON NEpeMeHHOH 1 p.). Pemmenue
HEJTMHEWHBIX AU(depeHInaTbHbIX YPaBHEHHIH.
5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
Ne Ne Kox-
HaumenoBaHMe niM KpaTKoe COAEpKaHUE MPAKTUYECKOTO 3aHATUS, CEMUHApa BO
3aHATUsA[pa3iena
4acoB
1 1 Nmuranmonnoe moaenvupoBanue Ha 9BM cuctem peryaupoBaHusi ¢ >
ucnosnb3zoBanueM nakera SIMULINK. Onpenenenne Ha 9BM crarnueckux u




TMHAMUYECKHX XapaKTePUCTUK 0ObEKTa YIPABJICHHUS IO €r0 MaTeMaTu4eCcKoi
MOJIeH ¢ ucrnonb3oBaHueM nakera SIMULINK

MaremaTruiecKue MOJICNIM U UX TUCKpeTH3anus. MeTo] KOHEUHbIX Pa3HOCTEN U
cBefeHue quddepeHnnanbHON 3a1auu K anredpandecKou.

UnciaeHHbIe METOIBI peuieHust CUCTEM anre6pa1/1qec1<nx JIMHEHNHBIX U HETMHEHHBIX

ypaBHeHMI. MeTol HEeMOHOTOHHOM MporoHky, metoa Hetorona (Matlab, Exel) u
z1p.

MaremaTuieckoe Onucanue JMHAMUYECKUX CUCTEM B TEPMHUHAX TEOPHUU
[MPOCTPAHCTB COCTOSIHUM ¢ uctnonb3zoBanueM komruiekca CONTROLSYSTEM
TOOLBOX. Maremarndeckoe OonmrcaHue JMHAMHUYECKUX CUCTEM B (popme
MOJIMHOMUATBHBIX ITePEIATOYHBIX (PYHKIIUH C HCIIOJIb30BaHUEM KOMIUIEKCa

CONTROLSYSTEM TOOLBOX.

Pacdet u noctpoenrne Ha OBM BpeMEHHBIX U YaCTOTHBIX XapaKTEPUCTUK
MUHAMHYECKUX CUCTEM C HUcmoib3oBaHueM koMiiekca CONTROLSYSTEM
TOOLBOX. Ananu3 yCTOMYUBOCTH JUHAMUYECKUX CUCTEM C UCIIOJIb30BAHUEM
komiiekca CONTROLSYSTEM TOOLBOX. OntuMuzanus JMHaMHAYECKUX
cucteM Ha O6a3e Optimization Toolbox

[locTpoenune nUPppPOBLIX MOJENEH TUHAMHUYECKIX CUCTEM C UCIIOJIB30BaHUEM
METO/1a KOHEUHBIX pa3HocTel U z-npeodpazoBanus. [lonydenue cucteMHoi
¢byuky. HaxoxxneHne xapakTepucTHK HUPPOBBIX CUCTEM

JluckpeTrusaius 1 peieHre moiy4YeHHOM anreOpandeckoil 3a1auu METOIOM
Olinepa. [loctpoenne Mozeneil IMHaAMUYECKUX CUCTEM C MCIIOJIB30BAHUEM
BCTPOEHHBIX pelaTesieil 00bIKHOBEHHbBIX JU((epeHIINaNbHBIX YPaBHEHUH U3
naketa MATLAB. IIpumeHenue uncieHHoro meroaa Junepa u Pynre-KyTTsl.

Pel"peCCI/IOHHBIC H aBTOPCIPpCCCHUOHHBIC MOACIIN HpI/I60pHBIX CHUCTEM

W nentrudukaius mapaMmeTpoB MOJEIH 110 SKCIIEPUMEHTATBLHBIM JTaHHBIM.

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesibHasi padoTa CTyIeHTa

Brimonuenane CPC

Criucok nureparypsl (¢ yKkazaHHEM

[Tonux CPC pasnenos, raB, cTpaHul) / cceuika Ha  [CeMecTp

pecypc

Kon-
BO
JaCOB

JlopaboTka 1 opopMIICHHE OTYETOB 110
[MPAKTUYECKUM 3aHSITHIM

1. 3apy6un, B. C. Maremaruueckoe
MOJIEIMPOBAHNE B TEXHUKE Y4eO. 1
BTYy30B B. C. 3apy6un; Ilog pexn. B. C.
3apy6una, A. I1. Kpumenko. - M.:
znarensctBo MI'TY, 2001. - 495 c. umn. 2.
BBeneHme B MaTeMaTHIeCKOe 3
MozenupoBaHue Yued. mocodue st
cTyaeHToB By30B B. H. Ammixmun, M. T.
bosipiiaoB, M. b. I'utman u np.; Iox pen.
[1. B. Tpycosa. - M.: UHTepmeT
WNuxunnpunr, 2000. - 332 c.

31,5

[loAroroBKa K KOHTPOIIIO TEKYILEH "NupopmaTrika ¥ BHIYHCI. TEXHHUKA",

yCIIEBAEMOCTHU

1. CoBetos, b. fI. MonenupoBanue cuctem
TexcT yueOHUK JJ1s1 By30B 10 HaIlpaBICHUSIM

"NUngopm. cucremsr" b. 5. Cosetos, C. A.
AxoBnes ; C.-Ilerep6. roc. aMeKTpOTEXH. yH-
T. - 7-e u3n. - M.: FOpaiit, 2013. - 342, [1] c.
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HJI.

OdopmieHue JeKIui ¢ UHTEPaKTUBHBIM
HaIlOJIHEHHEM

1. 3apy6un, B. C. Maremaruueckoe
MOJIEIMPOBAHNE B TEXHUKE Y4eO. ams
BTYy30B B. C. 3apy6un; Ilog pexn. B. C.
3apy6una, A. I1. Kpumenko. - M.:
znarensctBo MI'TY, 2001. - 495 c. un. 2.
BBeneHme B MaTeMaTHIeCKOE 3
MozenupoBaHue Yued. mocodue Juis
cTyaeHToB By30B B. H. Ammixmun, M. T.
bosipuiaoB, M. b. I'utman u ap.; Iox pen.
[1. B. Tpycosa. - M.: UnTepmeT
WNuxunnpunr, 2000. - 332 c.

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl POBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YITaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabsusie meponpusitus (KM)

Hassanue -
Ne | Ce- Bun Makc. THIBA-
KOHTPOJIBHOIO  [Bec [Topsinok HauMcaeHus 6aIOB
KM|mectp| koHTpOIS Oann eTcs B
MEpONPHUITHS
1A
OTIMYHO: TPABUIIBHO MOTYYEHHBIN
[IpoBepka pe3yabTaT (HalpuMep, YUCII0) U MOIHOTY
BBITIOJIHEHUSI OJ10Ka OTBETa, BKIIIOYAsi HATMYHE B paboTe
MPaKTUYECKUX TEOPETHUECKUX CChUIOK U BBIAEPIKEK
Texymui 3aHsTUl 1-3 no XOopowo: MpaBWJIbHO MOJTYy4YEHHBIN
1 3 Y 1] 10 p p y PK3aMEH
KOHTPOJIb pazzeny 1 c [pe3yJIbTaT
OIpeeIEHUEM YIOBIETBOPUTENIBHO: MTOJIOBUHY
o011ei OIIeHKH 10 [peneHus 3a1aHus
pazneny HeynoBrieTBOpUTENBHO: MEHEE
MOJIOBUHBI PEIIECHUS 3a1aHUS
OTIMYHO: TPABUWIBHO MOTYyYECHHBIN
Hposepia €3yJIbTaT (HarpuMep, YUCII0) U MOJHOT
BBITIOJTHEHHSI OJIOKa ey PHMED, Y
OTBETa, BKJIIOUAsi HaJu4ue B pabote
MPaKTUYECKUX
. TEOPETHUUECKUX CCHUIOK U BBIACPIKEK
. 3aHATUH 4-6 MO .
Texyuuit XOopouo: MpaBWJIbHO MOJTYy4YEHHBII
21 3 paszneny 2 ¢ 1] 10 DK3aMEH
KOHTPOJIb [pe3yJbTaT
onpeeIeHuEM
. YIOBIETBOPUTEIBHO: HE MEHEE
oOuieil oneHku
[MOJIOBUHBI PEIICHUS 3aaHus
3TOrO OJI0Ka 1O
e HeynoBiieTBOpUTENBHO: MEHEE
P Y [MOJIOBUHBI PEIICHUS 3aaHuUs
[IpoBepka OTIMYHO: TPaBUIBHO MOTYYEHHBII
BBITIOJTHEHUSI OJ10Ka [pe3ynbTaT (HanpuMep, YUCi0) U MOJTHOTY
MPaKTUYECKUX OTBETa, BKIIOYAsi HaTu4ue B pabote
3 3 Texymmii 3a”ATUH 7-9 o 1 | 10 [FSOPETHUECKHX CCBUIOK H BBIACPKEK K3AMCH
KOHTPOJIb pazneny 2 ¢ XOopo1110: MPaBUIBLHO MOTYYEHHBIN
ornpezieIeHuEM [pe3ynbTaT
o011ei oreHKn YIOBIETBOPUTENIBHO: MTOJIOBUHY
9TOro 0JI0Ka 110 eIIEeHNS 3aJaHNs




paszneny HeynoBieTBOpUTENBHO: MEHEE
[10JIOBHUHBI PELICHUS 3aaHUs

ITpome-
4 3 J)KyTOUHAs - 4
aTTecTalus

OTmmruHO: 4 6asIoB - 3a MOJTHBINA U
[Pa3BEpPHYTHIN OTBET 110 TEOPETHUUYECKOMY
BOTIPOCY, 32 MPABHIILHOE PEIICHUE
MPaKTUYECKOH 3a1a4 1 000CHOBAHHBIN
OTBET Ha BCE TPH JOIMOIHUTEITBHBIX
BOIIPOCA.

Xoporo: 3 6ania - 3a MOJTHBIA OTBET 10
TEOPETUYECKOMY BOIIPOCY, 32
MMPaBIIBHOE PEIICHHUE MTPAKTUICCKON
3a/1aui ¥ 00OCHOBaHHBINM OTBET Ha JIBA
TTOTTOJTHATETBHBIX BOIIPOCA U3 TPEX.
DK3aMeH 1o YoBieTBOpUTENHHO: 2 Oana - 3a
JUCITUTLTAHE HETIOJTHBIA OTBET IO TEOPETUICCKOMY
BOTIPOCY, 32 MIPABIIILHOE PEIICHHE
MTPAKTHUYECKOH 3a1a9¥ ¢ HENPABIILHBIM
OTBETOM U 00OCHOBAHHBII OTBET HA
OJTUH JTOTIOJTHUTEIBHBINA BOIIPOC U3 TPEX.
HeynosnerBopurensHo: 1 6amn - HeT
OTBETA 110 TEOPETHIECKOMY BOTIPOCY,
perieHa XoTs Obl TOJIOBUHA
MTPAKTHUIECKOH 3a1a9H U TTOJydeH OTBET
XOTsI ObI HA OJIH JTOTIOTHUTEIHHBIN
BOITPOC U3 TpexX. MeHee 3Toro ypoBHs
olieHuBaHus cTaBuUTCs 0 GammoB

OK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bun

IIPOMEKYTOYHOMN IIpouenypa nposeneHus
aTTeCTalux

Kpurepun
OLICHUBAHUs

OK3aMCH

MIPOBECACHUEC KAXXIO0T0 KOHTPOJIIBHOT'O MEPOIIPUATHUA ABIACTCA

BBITIOJTHEHHUSI CTYICHT HE JOMyCKaeTcs 0 dK3aMeHa, Mpu 3ToMm  [om. 2.5, 2.6
CPEeIHSS OIIEHKA TI0 BCEM KOHTPOJIBHBIM Meponpusatusm Oyaet  ([lomoxenus
PacIeHUBaThCS KaK OTBET Ha BOMPOC B AK3aMEHAIIMOHHOM OUJIETE

00s13aTeILHBIM U 03 MOJIy4CHUA MMOJIOXKUTEIILHOM OLICHKH €I'0 B cooTtBeTCTBHU C

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KomMmnereHIIMM

Pesynbrarel 00yuenus

[1K-1

3naet: [lonstue Mogenu u merona mojenupoBanus. DyHKIIMU MOJIETIEH,
KiIaccu(uKaus Moseneld M BUIbl MOACTUPOBaHUs. [I[pUHIIUITBI TOCTPOCHUS
OCHOBHBIE TPeOOBaHUS K MaTeMaTHIeCKUM MojiesaM. O01masi cxeMbl pa3paboTKH
MaTeMaTu4ecKkux Mozeneit cucrem. @opmanuzanus npouecca GyHKIHOHUPOBAHUSA

CHUCTEMBI U TIOHSITUE arperaTuBHOM Mojieu. @OopMbl TPEACTABICHUS
MaTeMaTHYECKUX Mojieie. MeTobl McciieJOBaHUsI MaTeMaTHUeCKUX MoAeIeH 1
MPOIECCOB, UMUTAIIMOHHOE MOJICIMPOBAHUE. METOIbI YIPOIIEHUS
MaTeMaTH4YeCKUX MOJEIEH, BKII0Yasl MPUHIUI AEKOMIIO3ULIMM U JIP.

[1K-1

Ymeet: hopmannzoBarh npouece GyHKIHOHUPOBAHUS CUCTEMBI 10 YPOBHS
arperaTuBHOM MOJIENH; UCII0JIb30BaTh pPa3InyHbIe (OPMBI ITPEICTABICHUS

MATCMATUYCCKHUX MOI[GJ'ICI\/JI; MPUMCHATH MCTOAbI UCCIICIOBAHUA MATCMATHYCCKUX

MO)IeJ'IeI\/II 1 TPOLECCOB, UCTTIOJIL30BATh MMUTAIITMOHHOC MOACTIUPOBAHUE,; IPUMCHSATH




METO/IbI YIIPOILIEHHUS] MATEMAaTUYECKUX MOJIENIeH, BKIIFOUast MPUHIIUIT JEKOMITO3UITII
U Jp.

HMeeT npakTUUECKUi OTBIT: MPUMEHEHUS METOaMOB (pOpMaTU3aIMH MPOIIECCOB
(GYHKIIMOHUPOBAHUS CUCTEMBI 10 YPOBHSI arperaTUBHON MOJIENIN; METOJIOB

T1K-1 MCCIIEIOBAHMSI MATEMAaTUYECKUX MOJICNICH 1 TTPOIIECCOB, CIIOCOO0B MMUTAIIMOHHOTO
MOZEJUPOBAHUS; METOJIOB YIIPOILIEHUSI MATEMAaTUYECKUX MOJIEIIEH, BKIItOYas
HpI/IHIII/IH JCKOMITIO3UIINHU U )Ip.

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTAUS
a) ocHO6Has Iumepamypa:

1. 3apyOun, B. C. Maremarnueckoe MOIeTMpOBaHUE B TEXHHUKE Y 4eO.
st BTy30B B. C. 3apyoun; [lox pen. B. C. 3apybuna, A. I1. Kpumienko. - M.:
HzparensctBo MI'TY, 2001. - 495 c. un.

2. Cogeros, b. {I. MoaenupoBanue cuctem TekcT yueOHUK J171s1 By30B MO
HanpasiieHusM "MHdopmaruka u Beruuci. texnuka", "Mndopm. cucremst” b. 5.
Cosetos, C. A. Sxosnes ; C.-Iletep0. roc. MEKTPOTEXH. YH-T. - 7-€ U3, - M.:
Opaiit, 2013. - 342, [1] c. un.

0) OononHumMeNbHA IUMepamypa:
1. BBenenue B MaTemMarnueckoe MoJIeTUpOBaHue Yueb. mocooue ass
ctyaeHToB By30B B. H. Amnxmun, M. I'. bosipmunnoB, M. b. ['utman u ap.; [log pen.
I1. B. Tpycosa. - M.: Uutepmer Unxxunupunr, 2000. - 332 c.
2. Crpeiin, B. MeToa mpocTpaHCTBa COCTOSTHUM B TEOPUU TUCKPETHBIX
auHeNHbIX cucteM ynpasienus B. Crpeiiw; Ilep. ¢ anm. O. /. ABeassina; [lox pen.
4. 3. LUpmkuna. - M.: Hayka, 1985. - 294 c.

8) omeyecmaenHbvle U 3apydedcHble HCYPHAILL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:
1. JIaT4YUKHU ¥ CUCTEMBI
2.  H3meputenbHas TEXHUKA

2) MemoouuecKkue YKazaHus 0is Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.

1. Maremarudeckoe MOACIUPOBAHUE B TPUOOPHBIX CUCTEMAX:
METOJMYeCKHEe yKazaHus aiis npakrudeckux padot /C.I. HekpacoB — UenssOnHCK:
N3n-Bo OYpI'Y —Yacts 1 —2012— 53c¢.

2. Maremarudeckoe MOJEIUPOBAHNE B TPHUOOPHBIX CUCTEMAX:
METOANYECKHE yKa3zaHus A npaktuueckux padot /C.I. Hekpacos — YensiOnHck:
N3n-Bo FOYpI'Y —Yacts 2 —2012. — 82c¢.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1. Maremarnueckoe MOJEIMPOBaHUE B MPUOOPHBIX CUCTEMAX:
METOUYeCcKUe yKkazaHus s npakruyeckux pador /C.I. HekpacoB — UenssOuHCKk:
N3n-Bo FOYpI'Y —Yacts 1 — 2012- 53c.

2. Maremarnyeckoe MOJCIHPOBAHUE B TPUOOPHBIX CUCTEMAX:

MeTOJMYeCcKue ykazaHus s npakrudeckux pador /C.I. HekpacoB — UenssOuHCK:
N3a-Bo OYpI'Y —Yacts 2 — 2012. — 82c.



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
Bun
No pecypca B bubnuorpaduyeckoe onrcanue
JUTEpaTyphbl .
AJIEKTPOHHOM (opme
DIEKTPOHHO- Uepnsix 11.B. Monenuposanue
MeToauueckue nmocoous .
. oubnuoreyHas DIIEKTpOTeXHUYEeCKUX ycTporicts B MATLAB.
1 |m1st camocToSATETbHON . .
AGOTHI CTYIEHTA cuctema m3narenbersa [SimPowerSystems u Simulink
P Y Jlanb https://e.lanbook.com/book/1175

IlepeueHs HCIIONIB3YEMOTO IPOIPAMMHOIO 00ECIICUEHHUS:

1. Math Works-MATLAB, Simulink 2013b(6eccpouHo)
2. Microsoft-Office(6eccpouno)
3. PTC-MathCAD(6eccpouno)

[lepedenb ucnonb3lyeMbix NpohecCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Koncynpsrant ITnroc(31.07.2017)
2. -baza nanaeix BUHUTU PAH(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUTITHHbI

Ne OcHoBHOE 000py/IOBaHKE, CTEHIbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
Bun 3anaruii a I_l MpelyCTaHOBICHHOE IPOrpaMMHOE 0OecTiedeHIe, UCTIOIb3yeMOe AJIs
e pa3IMYHBIX BUJOB 3aHITUN

KoMIIIeT cTeH10BOro 000pyIOBaHUS ¢ COBPEMEHHBIMHU KOMIIBIOTEpaMU Ha
Windows 8-10, nuMmerorue CBsA3b MO CETH C CYNEPKOMITBIOTEPHBIM IIEHTPOM
HOYpl'Y

IIpakTnueckue 544
3aHATHUS U ceMUHapHI |(30)




