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1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI

Leab ocBoeHUs TMCUMILUIMHBI. MPUOOPETEHHUE CTYACHTAaMH HEOOXOIWMBIX 3HAHUW B 00JIACTH
METOJIOB IOCTPOCHUS (POPMATM30BAHHBIX MATEeMAaTUYECKUX MOJENeH OOBbEKTOB YIPaBJICHHS, OCBOCHUE
OCHOBHBIX TPHUHIIMIIOB W IIOAXOJOB, MPHUMEHSIEMBIX B TIPOIECCE peaTN3alUd HHCTPYMEHTATbHBIX
MOJIeJICH, B TOM YHUCJIe Ha 0a3¢ COBPEMEHHBIX TEXHOJOTUH KOMITBIOTEPHOTO MOJICIIMPOBAHHS.

3agauu AMCHMIIINHBI

- 00pa3oBaHUE CTYJCHTOB IO BOIIPOCAM MOCTPOEHUS (POPMATH30BAHHBIX MOJIEIIEH CHCTEM
yIpaBiIeHUS U IPUMEHEHHS] COBPEMEHHBIX CPE/ICTB MOJICTIMPOBAHUS Ha dTare peann3anuu

WHCTPYMEHTAJILHON MOJEIIN;;

- HpI/IO6p€TCHI/Ie CTYACHTAaMH HaBbIKOB PCIICHUSA 3a/]a4 aHAJIM3a U CHHTE3a CUCTEM
ABTOMATHUYCCKOI'O YIIPABJICHUA HA Oaze MMPOBCACHHA BbIYUCIUTCIIBHOTO SKCIICPUMCHTA..

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIUINHE, COOTHECEHHBIE C HHAMKATOPAMH HOCTUKEHUs] KOMIIETeHIIUI

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-1 Cnoco6en mpoBOIUTH
HaTypHbBIC U
BBIUKCIINTCIIEHEIC
AKCTICPUMEHTHI C
HCIOJIb30BaHUEM
CTaHIAPTHBIX
MPOTPaAaMMHBIX CPEJICTB C
HENbIO MOTYYEeHUS
MaTeMaTHYCCKUX MOACICH
MIPOIIECCOB U OOBEKTOB
aBTOMAaTH3allNH U
YIPaBJICHUS

N-1nk-1 [Hpumensier
COBPEMEHHBIC CPEIbI
IPOrPaMMHUPOBAHHUS JISI
MOATOTOBKHU U MTPOBEIACHHS
AKCIIEPUMEHTOB TI0 33JIaHHBIM
METOJMKaM U 00pabOTKH UX
pe3yJIbTaTOB

3HaTh:

- pOopMBI IpeICTABIICHUS CUCTEM B
MIPOCTPAHCTBE COCTOSIHUM, IOCTAHOBKY
muddepeHIATEHBIX 33729 U METOBI
YHCIIECHHOT'O UX PEIICHMUSL.;

- OCHOBHBIC 3TallbI CO3IaHNSI MOACTICH,
BHJIBI M CIIOCOOBI MOCITUPOBAHUS
TEXHHYCCKHUX CHCTEM;.

YMETB:

- COCTaBJIATh U MPE0OPa30BbIBATH MOJAEIH
JUHAMHYECKUX CHCTEM.;

- KJlaccu(uuupoBaTh MOJIEIH
JMHAMHYECKUX CHCTEM;.

[TK-1 CniocoGen mpoBOIUTh
HaTypHBIC U
BBIUHCITUTEILHBIC
JKCIIEPUMEHTHI C
UCIIOJIb30BaHUEM
CTaHIapTHBIX
IPOTPAMMHBIX CPEJICTB C
HENbIO TTOTYYEeHUS
MaTeMaTUYECKUX MOJAEIIEH
MPOIIECCOB U OOBEKTOB
ABTOMATH3AINH U
yIpaBIeHUS

N-4mx-1 [leMoHCTpHpYeET
3HAHHE aJITOPUTMOB PELICHUS
THUIOBBIX 337124
MOJIETTMPOBAHHS TIPOLIECCOB U
00BEKTOB aBTOMATU3ALMU U
yIpaBJeHus1, o0nacTen u
Croco00B UX MPUMEHEHUS

3HATh:

- BO3MO>XHOCTH MaKETOB KOMITBIOTEPHOTO
MOJEIIUPOBAHUS JETEPMUHUPOBAHHBIX U
CTOXACTHYECKUX CUCTEM.;

- IPUHLINIBI TOCTPOEHUSI KOMITBIOTEPHBIX
AMHUTAIIMOHHBIX MOJIEIIEIT;.

YMETB:
- OCBaMBAaTh IIPOrPAMMHBIE KOMIUIEKCBI

JJIs1 MOACTTUPOBAHUA CUCTEM;;

- MOJIb30BATHCA HHCTPYMCHTAJIbHBIMU
CUCTEMAaMH KOMIIBIOTEPHOT'O
MOICIINPOBAHUS.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

I[I/ICI_II/IH.III/IH& OTHOCUTCSI K OCHOBHOM HpO(l)eCCHOHaHBHOIZ O6p330BaTeHLHOﬁ nporpamme

VYnpasnenne u uHpopmatuka B TexHuueckux cuctemax (nanee — OIIOII), nampaBiieHUs MOATOTOBKH
27.03.04 VYmpaBineHHe B TEXHHYECKHX CHCTEMax, ypOBEHb 00pa3oBaHuUs: BbICIIeEe 0Opa3oBaHUE -
OaxanaBpuar.



Bazupyertcst Ha ypoBHE cpeqHero oo1iero oopazoBaHusl.

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 dopmani3oBaHHbIE 10 7 6 - - - - - - - 4 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IIpeCTaBICHUS IToBTOpeHne MaTepuaa 1o pasaeiny
MOJIeei OnucaHus "dopmanu3zoBaHHbIE TIPEICTABICHUS MOAETIECH
JMHAMHYECKUX CHCTEM OIUCAHUsI JMHAMUYECKUX CHCTEM B
B IIPOCTPAHCTBE MPOCTPAHCTBE COCTOSHUN M 00IIME OAXOMABI K
COCTOSIHUH | 001II1e pabote ¢ HuUMU."
TTOIXOMIEI K paboTe ¢ CamocmoamensbHoe usyuenue
HUMIL. meopemuyueckozo mamepuana: VI3yienue
11 OCHOBHBIE TTOHSTHUS 5 3 - - - - - - - 2 - JIOTIOJTHUTENBHOTO MaTepUaa o pa3jaeiry
TEOpUHU "dopMaar30BaHHbIE NPEACTABICHUS MOIETIEH
MOJICITUPOBAHMS OTIHCaHWS JUHAMUYECKAX CUCTEM B
1.2 [IpuHIUD cHCTEeMHOTO 5 3 - - - - - - - 2 - MIPOCTPAHCTBE COCTOSTHUHN U o01me moaxousl K
oaxoaa B pa60Te ¢ HuMHA."
KOMITBIOTEPHOM H3yuenue mamepuanog 1umepamypHsix
MO/JICTUPOBAaHUH UCHIOUHUKOB:
CHCTEM YIIPaBJICHHUS. [1], cTp. 139-163
[6], cTp. 4-69
2 Metonst 20 8 4 - - - - - - 8 - CamocmoamensHoe usyuenue
npeoOpa3oBaHUsL meopemuyueckozo mamepuana: VI3yienue
HCXOJHBIX MoJIeel JIOTIONTHUTEIHHOTO MaTepralia o pasaery
OIMCcaHus "MeTonbl mpeoOpa3oBaHus HCXOIHBIX MOJEICH
JMUHAMUYIECKHX CHCTEM OIMCAHUsI JMHAMWYECKUX CHCTEM B
B aHAJIOTOBYO aHAJIOTOBYIO CTPYKTYPHYIO U BEKTOPHO-
CTPYKTYPHYIO U MaTpU4YHOH popmy"”
BEKTOPHO-MaTPUYHON Iloozomoexa Kk KOHmMpoNbLHOU padome:
thopmy N3yuyenue Marepuainos 1o paszneiny MeToasl
2.1 AHanoroBsie 10 4 2 - - - - - - 4 - peoOpa3oBaHUs UCXOTHBIX MOJIENICH OTMCaHUS

CTPYKTYpPHBIE MOJEIIN

JUHAMHUYECKUX CUCTEM B aHAJIOTOBYIO
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JUHAMHUYCCKHUX CUCTCM.

CTPYKTYPHYIO U BEKTOPHO-MaTPHYHOH (HopMy 1

2.2 Crnoco0blI ImoJry4eHus 10 MOJIrOTOBKA K KOHTPOJIbHOU paboTe
MOJIEJICH OTUCaHUS Ioozomogka Kk 1adopamopnoii pavome: Jns
CHCTEM B BEKTOPHO- BBITTOJTHEHHA 3aIaHUH 110 1a00paTopHOH paboTe
MaTpU4IHOH (hopMe H HEOOXOANMO TPEIBAPUTEINBEHO U3YIHTh TEMY 1
mpeoOpa3oBaHus K 3a71a4M BBITIOHEHHMS TaOOpaTOpHOil paboThI, a
MIPOCTPAHCTBY TaK K€ U3y4UTh BOIMPOCHI BAPHAHTOB
COCTOSIHUIA. 00paboTKN pe3yIbTaTOB 110 U3YICHHOMY B
paszene "MeTo I ipeoOpa3oBaHM UCXOIHBIX
MoJieJiel ONMCaHMs TUHAMUYECKUX CUCTEM B
aHAJIOTOBYIO CTPYKTYPHYIO M BEKTOPHO-
MaTpU4YHOH (popMy" MaTepHay.
IlodzomogKa K neKkyuiemy KOHmpoio:
IToBTOpeHune maTepuana mno pasaeny "MeToabl
npeoOpa3oBaHMs HCXOAHBIX MOJIEJIEH OMMCaHUs
JTUHAMHYECKHAX CHCTEM B aHAJIOTOBYIO
CTPYKTYPHYIO H BEKTOPHO-MAaTPHYHOH Popmy"
H3yuenue mamepuanog 1umepamypnsix
UCIOYHUKOB:
[1], cTp. 55-86
[4], cTp. 4-12
3 Ilepexonnas matpuna 18 CamocmoamensHoe usyuenue
COCTOSIHUS 1 meopemuueck02o mamepuana: VIsyaenue
MaTpU4Has JIOTIONTHUTEIHHOTO MaTepraa o pasaery
nepenaroyHas GyHKIMs "IlepexoiHasi MaTpuUIla COCTOSIHUSI U MaTpUYHAs
JUIsL MOZIeIIed B nepeaatoyHast QyHKIMS U1 MOJeNneil B
HEIPEPBIBHOM U HETIPEPHIBHOM M JUCKPETHOM BpeMeHH"
JIICKPETHOM BPEMEHH Ilo020mo6Ka K KOHmMpPONbLHOU padome:

3.1 Matpuanas gpopma 5 W3zyuenne matepuanos no paszaeny Ilepexonnas
TIPEACTaBICHNUS MaTpHla COCTOSHHUS U MaTpHIHAS
JMHAMHYIECKOH nepeaTouHast GyHKIMS AJIsI MOJeIel B

CUCTEMBI. HENPEPHIBHOM U TUCKPETHOM BPEMEHH U
3.2 Ilepexonnas marpuna 4 MIOJITOTOBKA K KOHTPOJIbHOH paboTe
COCTOSIHUS Iloozomoexa k nabopamopnoit pagome: Jlns
CTallMOHAPHOHI BBITIOJTHEHUS 3aJJaHUH TI0 JTabopaTopHOH paboTe
JIMHEIHON HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
JMHAMHYECKOM 3a[1a4H BBITIOJHEHNUS 1Tab0paTOpHOH paboTsl, a
CHCTEMBI TaK K€ U3y4UTh BOMPOCHI BAPUAHTOB
3.3 MHOrOCBsI3HBIC 4 00pabOTKU PE3yJILTATOB 110 H3YYCHHOMY B
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CUCTEMBI. paznene "llepexoaHast MaTpHLa COCTOSTHHS U
34 JluckpeTHbIe CHCTEMBI 5 MaTpUYHAs TepeaToYHast yHKIUS IS
YIpaBJICHUS. MoJieJiell B HEPEPHIBHOM U TUCKPETHOM
BpeMeHHN'" MaTepHaiy.
Iloozomoeka K meKyuiemy KOHmMPOJIo:
[ToBTOpeHNe MaTepuana 1mo pasaey
"TlepexomHast MaTpPHIIA COCTOSHUS U MaTPHIHAs
nepenatogHas QyHKIWS U1 MOJENei B
HETIPEPHIBHOM H JUCKPETHOM BpeMeHH"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[4], cTp. 13-19
4 YucneHHbIE METOIBI 16 CamocmoamensHoe usyuenue
MOJIeNIUPOBaHUA meopemuueckozo mamepuana: N3ydenne
CHCTEM, OITHCHIBACMBIX JIOTIONTHUTEIBHOTO MaTepraa o pasaery
B (hopMe ypaBHEHHIA "YucneHHble METO/IBI MOJICTMPOBAHUS CUCTEM,
COCTOSIHUSI. OTIHCBHIBaEMBIX B (hopMe ypaBHEHHIA
4.1 0O030p YHCTICHHBIX 16 cocTostHUS."
METOIOB Iloozomoeka K meKyuiemy KOHmMPOJIio:
HHTETPUPOBAHUS [ToBTOpeHne MaTepHuana 1mo pa3naey
HEJMHEWHBIX "HucneHHble METObI MOAECTUPOBAHUS CUCTEM,
YpaBHEHHIA COCTOSTHUS OTMHKCHIBAEMBIX B (DOpME ypaBHEHHIA
cocTosiHusL."
H3yuenue mamepuanog 1umepamypHoix
UCHIOUHUKOB:
[1], ctp. 797-822
[2], cTp. 86-115
[4], cTp. 20-30
[8], cTp. 4-42
5 WucTpyMeHTaTBHEIC 10 CamocmosamensbHoe usyuenue
cpencTea meopemuyueckozo mamepuana: VI3yienue
MOJICTAPOBAHHUS JIOTIOJTHUTEIBHOTO MaTepralia o pasery
CUCTEM YIpPaBJICHUS "UHCTpyMEHTaIbHEIE CPECTBA MOICITAPOBAHUS
5.1 CoBpeMmeHHEBIE 5 CUCTEM yIpaBineHus"

TEXHOJIOTUU Iloozomoexa Kk KOHmMpoNbLHOU padome:
KOMITBIOTEPHOTO W3ydenne maTepuaoB Mo pas3iery
MOJICITUPOBAHHSL. WHcTpyMeHTanbHble CPeACcTBa MOJIETUPOBAHHS

5.2 OcobenHoctn 5 CHCTEM YITPABJICHUS U TIOJTOTOBKA K
peanuzanumn KOHTPOJBHON paboTe




KOMITBIOTEPHBIX
MoJienen
IUHAMHAYECKHUX CUCTEM
Ha 0a3e cpencTB

Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3aJaud BBHITIOJHEHUS TaO0paTOpHOi paboTEHI, a

Matlab/Simulink. TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszene "MHCTpyMEHTaNbHBIE CPEICTBA
MOJICIIMPOBAHMS CUCTEM YIIpaBiIeHU"
Marepuay.

Ilo020mogKa K meKyuiemy KOHmMpOoIo:
IToBTOpEeHue MaTepuana no pasaeny
"MHCTpyMeHTaJIbHbIE CPEICTBA MOICTUPOBAHIS
CHCTEM yIpaBieHus"
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[1], cTp. 815-822
[9], cTp. 497-503, 523-556, 754-760
6 Metonst 22 10 CamocmosamensbHoe usyuenue
MOJIETTMPOBAHHMS meopemuyueckozo mamepuana: Vzyaenne
00BEKTOB U CUCTEM C JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
pacIpeaenéHHbIMA "MeTopI MOJICTUPOBAHHS OOBEKTOB M CHCTEM C
napameTpaMu pacnpenenéHHBIMH apaMeTpamMu’
6.1 OOBEKTHI U CHCTEMBI C 3 1 Ilodzomoeka k nadbopamopnoit pagome: Jlns
pacnpenenéHHbBIMU BBITTOJTHEHHS 3aJJaHUH TI0 TabopaTopHO paboTe
napamMeTpamH. HEOOXOAMMO TPEIBAPUTEIIEHO U3YUHTh TEMY U
6.2 MeTtoa KOHEUHBIX 5 2 3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
pasHocteit (MKP) mms TaK K€ U3y4UThb BOIPOCHI BAPUAHTOB
MOJIeTUPOBAHUSA 00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
00BEKTOB U CUCTEM C paszene "MeToabl MOJETMPOBAHNS OOBEKTOB U
pacIpeaeIeHHbIMA CHCTEM C paclpeAenEHHbBIMA TTapaMeTpaMu’
napaMeTpamH. Marepuay.
6.3 Annpokcumarust 2 1 Ilodzomogka K mexkyuiemy KOHmMpOiio:
OJIHOMEPHOI'O IloBTOpenue maTepuana mno pasaeny "MeToabl
napaboIM4ecKoro MOJICTUPOBAHII OOBEKTOB U CUCTEM C
oIeparopa I10 CXeMe ¢ pacnpenenéHHBIME TapaMeTpamMu’
BECAMHU H3yuenue mamepuanos 1umepanmypHsix
6.4 | Pa3sHOCTHBIE CXEMBI IS 3 2 UCMOUHUKOG:
MOJEIUPOBaHUA [2], CTp. 531-546, 569-582
MHOT'OMEPHBIX [3], cp. 38-58




pacnpenenéHHbIX [4], cTp. 31-42
00BEKTOB.

6.5 MaremaTHyecKue 4 - -

OCHOBAHHUS METO/Ia
KOHEYHBIX AJIEMEHTOB:
MIPOEKLMOHHBIN U
BapHUallMOHHBIN
TIOJTXOJTBL.
6.6 MeTtox KOHEYHBIX 2 - -
3JIEMEHTOB IS
peleHns 3a1a9u
TEIJIONPOBOHOCTH.
6.7 BrraucnurensHbie 3 - -
APXUTEKTYPHI IS
pelieHus 3aad ¢
pacrnpeeeHHbIMU
napaMeTpamu.
7 MonenupoBaHue 12 - - IlodzomogKa K neKyuiemy KOHmMpOoio:
CIy4ailHBIX MPOLIECCOB IToBTOpeHNe MaTepHuaa 1o pa3aeiny
Y CUCTEM YNPaBJICHUS "MoaenupoBaHue cilydalHbIX IPOLECCOB U
TIPH CITy4YaifHBIX CHCTEM YIIPABIICHHS MIPH CITyJaiHBIX
BO3JEUCTBUAX BO3eicTBUAX"

7.1 3amaun 4 - - Tloozomosxa Kk KOHmMPOIbHOU pabome:
MOJICITAPOBAHUS Wzydenne MaTepHuaioB Mo pas3uery
CTOXaCTUIECKUX MoaenupoBaHue cIydailHBIX TPOIECCOB U

CHCTEM. CHUCTEM YIIPABJICHHUS MIPU CITydaiHbIX
7.2 OnpezeneHne cucTeM 4 - - BO3ZCHUCTBUX U MOJATOTOBKA K KOHTPOJIBHOM
MaccoBOTO pabore
obcmyxuBanus (CMO) CamocmoamensHoe usyuenue
U OCHOBHBIC TEPMHUHBI. meopemuueckozo mamepuana: 3ydenne
7.3 [TapaMeTpsl 1 4 - - JIOTIONTHUTEIHHOTO MaTepralia o pasaery
Knaccu(uKanus CHCTEM "MopenupoBaHue cilydalHBIX IPOLECCOB U
MacCOBOTO CHUCTEM YIIPABIICHHS MIPH CITyJaiHBIX
00cCITy)KUBaHUS BO3JIeHCTBUAX"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[5], cTp. 35-88
[7], ctp. 9-42
DKk3ameH 36.0 0.5 335




Bcero 3a cemecTp 144.0 48 16 - - ‘ 2 - ‘ - 0.5 44 ‘ 335

Hroro 3a cemecTp 144.0 48 16 - 2 - 0.5 775

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTposb; [TA — nmpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. @opmanuszosannvle npedcmasietus Mooeael ONUCAHUS OUHAMUYECKUX CUCIEM 8
NPOCMPAHCMEE COCMOAHUN U 0OWUe no0X00bl K pabome ¢ HUMU.

1.1. OcHOBHBIE OHATHS TEOPUU MOJIETUPOBAHUS

3agaun  MmogjenupoBaHus — cucreM. Kiaccudukanus.  OCHOBHbIE — MOHSTHUA — TEOPHUH
MOJIEJIMPOBaHUsS. JTambl co3iaHus Mozenu. OCHOBHBIE HaIlpaBJICHUs NPUMEHEHHUS MOJEIEd B
3ajjayax UCCIIE0BaHMs U IPOEKTUPOBAHUS CUCTEM..

1.2. [IpuHIIMT CHCTEMHOTO MOAX0/1a B KOMITBIOTEPHOM MOJICTHUPOBAHUYU CHCTEM YIIPABICHHUS.

®opmbl  omHcaHUS MoJeNiel OOBEKTOB M CHUCTEM C TOYKH 3pPEHHS HMX BBIYHCIHTEIBHOM
peanmuzanuu. OnucaHue MaTEMATHYECKUX MOJEICH JHMHAMUYECKUX CHCTEM B TIPOCTPAHCTBE
coctosiHUA. Metoabl yrpormieHust Mojaeneid. CTpyKTypHBIC MPEICTaBICHUS CUCTEM YIIPABJICHUS,
OTHMCHIBAEMBIX YPABHCHHUSIMH COCTOSIHUS. [IpuMep onmucanusi JUHAMHYECKON CUCTEMBI B BEKTOPHO-
MaTpu4HOU hopme..

2. Memoovi npeobpazo06anus UCXOOHbIX MOOelel ONUCAHUS OUHAMUYECKUX CUCEM 8
AHANI0208VI0 CIMPYKMYDHYIO U 8eKIMOPHO-MAMPUYHOU hopmy

2.1. AHanoroBble CTPYKTYpHbIE MOJIENIN AUHAMUYECKUX CUCTEM.

CriocoObl MOCTPOEHUS AHAIOTOBBIX CTPYKTYPHBIX MOJENEN A IMHAMUYECKHX O00BEKTOB 1-ro
U 2-T0 TOPSAKOB U Ul OJHOCBSI3HOW JIMHEHHOW CHCTEMBl, ONMCBHIBAEMON ypaBHEHHEM OOIIEero
Bruja. HasHaueHnue aHamoroBeIX CTPYKTYPHBIX MOJEIIEH. .

2.2. CiocoOBI MOTy4YeHHsI MOJICIICH ONMMCAaHUs CUCTEM B BEKTOPHO-MaTPHYHOHN Gopme
npeoOpa30BaHusl K MPOCTPAHCTBY COCTOSIHUH.

CrangaptHas ¢opma ONHUCAaHHS Ha OCHOBE CTPYKTypHOW Moxenu. [lomydenue wmopenu
OMKCAaHUS HOPMAIbHOW (OpME HAa OCHOBE PEUICHHUS XapaKTepUCTUUYECKOTO ypaBHEHHs (ciydai
MIPOCTBIX M KPATHBIX KOPHEH)..

3. llepexoornas mampuua coOCmosHUs U MampudHas nepedamoynas hyuKkuus 0asa mooenel 6
HEeNnpepbl8HOM U OUCKDEMHOM 8DeMeHU

3.1. MarpuuHas popma npeacTaBIeHUs] AUHAMUYECKONW CUCTEMBI.

[TpuBeneHrne HOpMaJIbHOM (POPMBI ONUCAHUS TMHAMUYECKONW CUCTEMbl K KAaHOHHYECKOH (opme
nyTéM JIMHEMHOT0 NpeoOpa3oBaHMsl HA OCHOBE MATPUIbl COOCTBEHHBIX BEKTOPOB U MYTEM pEIIEHUs
XapakTepucTuueckoro ypasHeHus. [Ipumep mpeoOpazoBaHus B KaHOHHMYECKyr ¢opmy. Crocod
NOJYy4YeHUsT YPaBHEHUIl COCTOSHUS Ha OCHOBE CTPYKTYPHOM OJIOK-CXEMbl MHOTOCBSI3HOM
JTUHAMHUYECKON CHCTEMEL..

3.2. IlepexoanHas MaTpHIla COCTOSTHUS CTAlMOHAPHOU TMHEWHON JUHAMUYECKON CUCTEMBI

CrnocoObl  TONTydeHHsI TIEPEXOJHOM MATPHUIBI COCTOSHUS: Ha OCHOBE MNPUOIMKEHHOTO
CYMMHPOBAHHSI MATPUYHOM OKCIOHEHTHI, MyTéM oOpaTHOro TmpeoOpasoBanus Jlammaca
byHIaMEHTAIPHOW MaTPHUIIBl CHCTEMBI, HA OCHOBE OMpEETICHUs COOCTBEHHBIX YHMCEN HMCXOJIHOU
MaTpullbl cOCTOsAHUSA. [lepexoanas MaTpuIia COCTOSIHUASL HECTALIMOHAPHOW JINHEMHON JUHAMUYECKOM
cucremsl. [Ipumep pacueTta nepexoHOW MATPUILBI 111 HECTAIMOHAPHON CUCTEMBI..

3.3. MHOIrOCBSI3HBIE CUCTEMEL.
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VYnopasiasieMocTh W HaOmogaeMocTb. MarpuuHast —nepenarounas  QyHkuus  (MIID)
MHOTOCBSI3HOW JIMHEWHOW JTMHAMHYECKON CHCTEMBI, ONpe/esieHne U crnocod momydeHus. [Ipumep
HaxoxaeHus MII®D. YrpapnsieMocTs 1 HaOII0AaEMOCTh TMHAMHYECKOW CUCTEMBL..

3.4. JIucKpeTHbIE CUCTEMBI YIIPABIICHHUS.

Bunbr Mojeneii AUCKPETHBIX CUCTEM: Z-TIpeoOpa3oBaHUe MepeAaTOUHON (QYHKIUHU, YPABHCHHUS B
MPOCTPAHCTBE COCTOSIHMM, MEpexojHas Marpuila, Mojeinu BpeMeHHbIX psagoB APCC u ux
HEJIMHEHHbIC BAPUAHTHL..

4. Yucnennvle memoowl MOdeJZuDOGGHu}Z cucmem, onucovleaembsblx 6 d)opme VDABHEHULL
COCMOAHRUA.

4.1. O6G30p YHCIEHHBIX METOJOB MHTETPUPOBAHUS HEJTMHEHHBIX YPaBHEHUN COCTOSTHHS
OJ/IHOLIATOBbIE M MHOTONIAroBbIE METOJbI MHTErpupoBaHus, mMetonabl Pynre-Kyrtra, mopsiiok
TOYHOCTH METO0J1a, METObI «IIPOTHO3-KOPPEKIIUA.

5. Uncmpymenmabrole cpe()cmea MO@@JZMDO@CZHM}I cucmem ynpaeieHuA

5.1. CoBpeMeHHbIE TEXHOJIOTUU KOMITBIOTEPHOTO MOJECIMPOBAHHUS.

CymectBytoniye TpeOOBaHUS M CTaHJAPThl K CHELMAIBHOMY I[POrPAMMHOMY OOECIIEUEHUIO.
XapakTepuCTUKH TAKeTOB Juisi MojenupoBaHusi cucrteM ympasienus (LabVIEW, VisSim,
SimiInTech)..

5.2. OcoOeHHOCTH peann3aluy KOMIIBIOTEPHBIX MO/IEIeH TMHAMUYECKIX CHCTEM Ha 0ase
cpenctB Matlab/Simulink.

Bo3moxxHOCTH TIpeAcTaBlieHHS MOAETeH JIMHEHHBIX M HEIMHEWHBIX AMHAMUYECKUX CHCTEM B
cpeae Simulink. S-pyHKIIMM KaK HHCTPYMEHT pean3alyy MPOU3BOIBHBIX MOJIEIIEH. .

6. Memooui MO@@]IMDOGCZHM}I 00bEKMO8 U CUCINEM C pacnpedeﬂéHHblMu napamempdamu

6.1. OGBEKTHI U CUCTEMBI C paclpeeEHHBIMU ITapaMeTpamMHu.

Knaccugukanus u ¢popma matemarudeckoro onucanusi OPIL. Ilonxydenue mozpenu omnucaHus
pactipenenéHHoro oobekTa B (hopme KpaeBOH 3a7auM Ha MPUMEpPAX MPOJOJIBHBIX KoJieOaHUN B
TOHKOM CTEpXHE M 00beKTa TeIIONpoBOAHOCTU. [IpuMep MoaenpoBaHUs BOJHOBBIX MPOLECCOB B
CECMOpA3BEIKE..

6.2. Meron xoHeuHbIx pasHocTel (MKP) miis monenupoBanus 00BEKTOB U CUCTEM C
pacnpeneeHHbIMU TapaMeTpaMHu.

OcnoBHble noHsTHss MKP: pasHocTHast ceTka, ceroyHast (yHKIMS, MA0JI0H, alIpOKCHUMALHUS.
Cerouas anmpokcumanusa auddepeHunanbHoro — omneparopa. I[lpuMmepsl  anmpokcuManuu
npoctedmx 1uddepeHaIbHbIX onepaTopoB. [lorpenHocTs anmpoKCuMaIuy. .

6.3. Anmpokcumariys OJHOMEPHOTO NapaboIMIECKOTO OTepaTopa 1Mo CXeMe C BecaMu
SIBHBIM M HESABHBIM aNIpPOKCHMHUPYIOLIMN OINEpaTop, sSBHAs W HESBHAs Pa3HOCTHBIE CXEMBI.
MeTon IPOrOHKH U €r0 YCTOMYMBOCTh. Y YET TPAHUYHBIX YCIOBHU..

6.4. Pa3HOCTHBIE CXEMBI JJIS1 MOAETHPOBAHNS MHOTOMEPHBIX pacrpeeIEHHbIX 00bEKTOB.

OKOHOMMYHBIE PA3HOCTHBIE CXEMBbI, METOJl MEPEMEHHBIX HANPABICHUA M METOJ CyMMapHOU
annpoxkcuManuu. CIOXKHOCTh  peaii3allud  BBIYMCIUTENIBHBIX  aITOPUTMOB, pPEaIU3YIOIIHUX
Pa3HOCTHBIE CXEMBI..
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6.5. MaremaTnieckue OCHOBaHHUSI METO/1a KOHEUHBIX 3JIEMEHTOB: TPOCKIIMOHHBIN U
BapUAIIMOHHBIN MTOIXOIBI.

OcHoBHbIE MOHATUS MeToAa KoHeuHbIX anemeHToB (MKD). Ilpumep pemenus
nuddepeHIaIBHOTO YpaBHEHUS B OJJHOMEPHOM CiIyvae..

6.6. MeTo1 KOHEUHBIX JIEMEHTOB ISl pELIEHMSI 3a/1a4U TETIONPOBOIHOCTH.
JIuneitnplil TpeyroyibHbIN 35eMeHT. EctecTBeHHas cucrema koopauHat. [Ipumenenne MKD B
3azaye terionpoBogHocTu. Tounocts MKO u cpaBuenue ¢ MKP..

6.7. BorurcnuTeNnbHbIE apXUTEKTYPBI AJIS PELIECHUS 3a/1a4 C paclpeie]ICHHbIMU TapaMeTpaMu.
[TpuHIMI pacniapaieuBaHusl aITOPUTMOB. .

7. Mooenuposarue cryyaiunbix npoueccos U cucmem YnpasieHus Npu CIyYaunblx 6030eUCmeUsix

7.1. 3agaun MOJIETUPOBAHUS CTOXACTUYECKUX CUCTEM.

CraTtucTuyeckre  XapaKTepUCTUKH  CIy4YallHBIX  MPOLECCOB.  ANTOPUTMBI  OLEHKHU
CTATHCTUYECKUX XaPaKTePUCTHK CIydalHBIX 3PTrOAMYECKHUX mporeccoB. [locTpoeHune Momaenu
reHeparopa CIy4aiiHOTO IpOoIlecca Ha OCHOBE HMHTETPALHOIO KAHOHUYECKOTo IMpeoOpa3oBaHUs
Ooemoro myma. Ilpumep ompenencHus nepenaTodHod QyHKIHH (GOPMUPYIOMIETO (HUIBTPA.
MojenupoBaHie CUCTEM YIIPABICHHS CO CIIyYallHbIMU BO3JICHCTBHUSIMH. .

7.2. Onpenenenune cucreM maccoBoro oocmyxuBanust (CMO) 1 OCHOBHBIE TEPMUHBI.
Onucanmne mporecca OOCTY>KMBaHHUSA, €r0 XapaKTePUCTHKU U mapaMmeTpbl. CeTd MaccoBOro
obcmyxxuBanus. [Ipumep cetr MaccoBOro o0CITy>KUBaHHUS. .

7.3. IlapameTpsl U KJ1acCU(PUKALMI CUCTEM MacCOBOIO OOCITYKUBAaHUS
Xapakrepuctuku CMO ¢ OJHOPOAHBIM IOTOKOM 3asiBOK. VIMHMTallMOHHOE MOJEIHpPOBaHUE
CMO. IIpumep 3agaun monenuposanuss CMO na GPSS..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE MPelyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. MonenupoBaHie CUCTEMBI C paclipeieIeHHBIMU TapaMeTpaMHi METOJI0M KOHEUHBIX
JJIEMEHTOB;
2. UccnenoBanue nuHamMudeckon Moenu sueprodmoka TOC;
3. HccrienoBanre METOIOB MOJISITMPOBAHS TMHAMUYECKIX CUCTEM Ha 0a3e aHaJIOTOBBIX
CTPYKTYPHBIX MOJIETIEH;
4. TTocTpoeHMEe YaCTOTHBIX XaPaKTEPUCTUK U UCCIICIOBAHUE YCTONIMBOCTH JIMHEHHBIX
CHCTEM.

3.5 Koncyabranumn

Ipynnoewie koncyromauuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxnenue MmaTepuasioB Mo Keiicam pazgena "dopmanuzoBaHHbIE NpPEACTABICHUS
MOJIeJIe OTMCaHHsI TUHAMUYECKUX CHCTEM B IIPOCTPAHCTBE COCTOSIHUHN M OOIIUE TTOIXOTBI
K paboTte ¢ HUMU."
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2. OOcyxneHue MarepHajoB Mo Kelcam paszzgena "Meroasl mpeoOpa3oBaHUS HCXOTHBIX
MoJiefiell onmucaHusl JIWHAMUYECKHX CHUCTEM B aHAJOTOBYIO CTPYKTYPHYIO U BEKTOPHO-
MaTpU4HO# popmy"

3. OOcyxaeHue MaTepHalioB 10 Keiicam pasnena "llepexomHas maTpuiia COCTOSHHS U
MaTpuy4Has nepeAaroyHas (QYHKUMS Ui MOJENICH B HENPEPhIBHOM M JUCKPETHOM
BpemeHu"

4. OOcyxIeHue MarepualioB MO Kekicam pasnena "UWCIEHHbIE METOJbI MOICIUPOBAHUS
CHCTEM, ONHCHIBAEMBIX B hopMe ypaBHEHUI cOCTOSAHMUS."

5. OO6cyxneHnne MarepuanoB 1o Kelicam pasnena "HMHCTpymMeHTanbHBIE CpPEICTBA
MOJIETTUPOBAHUS CUCTEM yIpPaBICHUS"

6. OOcyxneHue marepualioB Mo Kedcam paszzuena "MeToasl MOACTUPOBAHUS OOBEKTOB U
CHCTEM C pacrpeaeaéHHbIMU TapaMeTpamu”

7. OOcyxaeHne MaTepualoB 1o KeiicaM pazzaena "MojenupoBaHue CIlydaiHbIX MPOLIECCOB U
CHUCTEM YIPABJICHUS MPU CIyYallHBIX BO3IEUCTBUIX"

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI

14



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena quciuniuHs (B

O11eHOYHOE CPEICTBO

3armaHupOBaHHBIC PE3YIbTAThl 00YUCHUS IO TUCITUTUINHE Konpr
p pesy i S A COOTBETCTBUH C 11.3.1) (TUII ¥ HAUMEHOBAHHUE)
(B COOTBETCTBUH C pa3aeioM 1) HHIUKAaTOPOB — (234567
3HaTh:
OCHOBHEIE JTaIkbl CO3IaHUs MOJACIEH, BUIBI U CIIOCOOBI W1 + + TectupoBanue/Tect Ne 4
-lnk-1
MOJICTTUPOBAHUS] TEXHUYCCKUX CUCTEM;
(bopMbI IpeiICTaBIEHUS] CUCTEM B IIPOCTPAHCTBE COCTOSHUM, JlaboparopHas
MOCTAaHOBKY MU (epeHIIHATBHBIX 32124 U METOJIBI pabota/JlabopaTopHas pabora
na-1 +
YUCJIEHHOTO UX PEIICHUS. [K-1 Neo 3
TectupoBanne/Tect Ne 3
MPUHIIMIIBI TOCTPOEHUS] KOMITBIOTEPHBIX UMUTAIIMOHHBIX JlaboparopHas
MOJICIICH; pabora/JlabopaTopHas pabora
N-4nik-1 + |+ No 1
TectupoBanwne/Tect No 2
BO3MOYXHOCTH ITAKETOB KOMITBIOTEPHOTO MOICITUPOBAHUS JlaboparopHas
JETEPMUHUPOBAHHBIX U CTOXACTUYECKUX CHUCTEM. pabota/JlabopaTtopHas paboTa
N-4nik-1 + No 2
TectupoBanue/Tect Ne 1
Ymersb:
KJIacCU(PUIIUPOBATH MOJIEIH TUHAMHUYECKHUX CHCTEM; JlaboparopHas
pabora/JlaGoparopHas pabota
WI-1nka + No 2
TectupoBanue/Tect No 4
COCTaBJIATH M MPEOOPA30BBIBATH MOJICTH TUHAMUYECKHIX JlaboparopHas
CHUCTEM. pabora/JlaboparopHas pabota
WI-1nka + No 3
TectupoBanue/Tect Ne 3
MOJIb30BaThCS MHCTPYMEHTAIBHBIMHU CHCTEMaMHU JlaboparopHas
by I/II[-4HK-1 + p p

KOMITBIOTCPHOI'0 MOJCIIMPOBAHUS

pabora/JlaboparopHas pabota
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Ne

TectupoBanne/Tect Ne 2

OCBaMBaTh MPOTPAMMHBIEC KOMITJIEKCHI JJISI MOJICTTUPOBAHMS
CHCTEM;

NJ1-4nk-1

TectupoBanue/Tect Ne 1
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Tect Ne 1 (TectupoBanue)
2. Tect Ne 2 (TecTtupoBanue)
3. Tect Ne 3 (TectupoBanue)
4. Tect Ne 4 (TectupoBanue)

Dopma peanmsanuu: KomnerorepHoe 3aganue
1. JJabopaTopHas padota Ne 1 (JlabopaTopHas pabora)
2. JJaboparopnas pa6ota Ne 2 (JlabopaTopHast pabota)
3. JlabopaTopHas padota Ne 3 (JlabopaTtopHas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Oxzamen (Cemecmp Ne7)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM U 3K3aMEHAI[MOHHOMN COCTABIISIOIINX.

B nunnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Hopd, P. CoBpemenHble cucTeMb! yipaBieHus : nep. ¢ auri. / P. lopd, P. bumon . — M. :
JlaGopatopus bazoBeix 3nanwmii, 2004 . — 832 c. - ISBN 5-932081-19-8 .;

2. baxBanos, H. C. YUucnennsie MeTOMBI : yueOHOE mocooue st GU3UKO-MaTEMaTHUECKUX
cnenuansHoctei By30B / H. C. baxsanos, H. I1. )Kunkos, I'. M. KoGenbkoB, Mock. roc. yH-T UM.
M.B. JlomonocoBa (MI'Y) . — 6-¢ w31 . — M. : BUHOM. JlaGoparopus 3uanuii, 2008 . — 636 c. —
(Knaccuueckuit yausepcurerckuil yaueOHuk) . - 250-ner MI'Y um. M.B. Jlomonocosa . - ISBN 978-
5-947748-15-4

3. Konb1ioa, 3. M. UncieHHbIe METO/IbI pEIIEHHs YpaBHEHHI MaTeMaTH4YeCKON (pU3UKH U XUMUH :
yaeOHOe TTocoOue It CTYAACHTOB BY30B, OO YJAIOIIMXCS IO €CTECTBEHHOHAYYHBIM HAIPaBICHUSM /
3. M. Konsrosa, A. C. Ckuuko, A. B. XKenca . — 2-e uzz., ucnp. u gon . — Mocksa : FOpaiit, 2020 .
— 220 c. — (Beicmee obpazobanme) . - ISBN 978-5-534-06219-9 .;

4. MoaenupoBaHHe U HcceqoBaHue TuHaMuueckux cucreM B cpere MATLAB/Simulink. Coopauk
71ab0paTOPHBIX padoT : MPAKTUKYM IO Kypcy "MoaenupoBaHue CUCTEM yIpaBiIeHUs" 1O
HarpasieHuto "YnupasieHue B Texuuueckux cucremax" / O. M. [lepxasun, B. JI. Enucees, M. B.
IMuxneuxuii, E. FO. Cunoposa, Hau. uccnen. yu-t "MOHU" . — M. : U3g-Bo MOU, 2016 . — 56 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8139;
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5. Tpyxun M. I1.,ITopmneBa C. B.- "MozaenupoBanue cursanoB 1 cucteM. CucteMa MaccoBOTro
obcnmyxuBanus", U3narensctBo: "Jlanp", Cankt-IletepOypr, 2019 - (232 c.)
https://e.lanbook.com/book/125738;

6. JIsBoOB, E. JI. YueObHoe nmocobue mo kypcey "Hayunbie u MmeToaudeckue mnpobiemsl kypca TAY":
MareMaTHuecKoe OnucaHue TUHAMUYECKUX cucTeM B mpoctpancTBe coctossHuil / E. JI. JIbBOB ;
Pen. FO. I'. T'ombix ; Mock. suepr. un-T (MOU TY) . — M. : U3a-80o MOU, 1984 . — 72 c.;

7. 1. boke, I'. JloxkenkuHe- "AHanu3 BpeMeHHbIX psaoB. [Iporuos u ynpasnenue", M3narenscTBo:
"Mup", Mocksa, 1974 - (186 c.)

https://biblioclub.ru/index.php?page=book&id=458314;

8. Kazenkun, K. O. I[Ipubmmwkenne ¢ynkiuid. Yucnennoe naTerpupoBanue. YuciaeHHoe
muddepeHpoBanne. YKazaHus K peleHuIo 3a1a4 10 BEIYUCIUTEIbHON MaTeMaTHKE !
METOAMYECKOoe Mocodue mo Kypcy "Beraucnurenbapie MeToabl" s cTyenToB MOU no Bcem
HanpasieHusm noarotoBku / K. O. Kazenkun, Ham. uccnen. yu-t "MOU" . — M. : U3natensckuit
nom MDOU, 2012 . —44 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4384;

9. IpsixonoB, B. IT. MATLAB 6/6.1/6.5 + Simulink 4/5: Ocnosl npumenenust / B. I1. JIpsikoHOB . —
M. : Conon-IIpecc, 2002 . — 768 c. — (IlomHoe pykoBoacTBO monb3oBarens) . - ISBN 5-9800300-7-7

5.2 JIuneH3nOHHOE M CBOGOTHO PACIPOCTPaHsIeMoe NPOrPaMMHOe o0ecnevyeHne:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Windows / OnepanrionHas cucrema cemeicTra Linux;
3. SimInTech.

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHATbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHas 6udmoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. Ba3a naunbix Scopus - http://www.scopus.com

6. HanmoHanbHas dj1eKTpOHHas Oudmoreka - https://rusneb.ru/

7. ba3za nannbix IEL uznareancrsa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

8. DnexkTponnas 6udmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

9. IMopTan oTKPHITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

10. ba3a oTKpbBITHIX JaHHBIX MUHHCTEPCTBA TPY/A U COLUATBbHOM 3alUTHI PD -
https://rosmintrud.ru/opendata

11. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTro pa3Butus P® -
http://www.economy.gov.ru

13. Ba3a oTKpbITHIX A1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

14. DnexTpoHHasi oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

15. Undopmannonno-cnpapoynas cucrema «Kogexe/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

16. HanmonabHbBIi mopTas oHJaiH 00yuyenns «OTKpbITOE 06pa3oBanue» - https://openedu.ru
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17. O¢punnanbHblii caiT @e1epaibHOr0 areHTCTBA M0 TEXHNYECKOMY PeryJMpoOBaHHIO H
MeTpoJioruu - http://protect.gost.ru/
18. OTkpbITas yauBepcuTerckas nnpopmanuonnas cucrema «POCCHUSA» -

https://uisrussia.msu.ru

19. Opunnanbubii caiit MUHHCTEPCTBA HAYKH M Bbiciero odpasoBanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru
20. O¢unmnanbHblii caiiT PerepaabHOI CJIyKObI 10 HA30pY B cepe 00pa30BaHUS M HAYKH -

https://obrnadzor

21. ®enepanabHblii moptasu "Poccuiickoe o6pazoBanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeeHus Homep aynuropun, OcHamenne
HAaMMCHOBaHUE
Y4eOHbIe ayIUTOPUH IS M-307, Yuebnas CTOJI IIPEI0/IaBaATENs, CTOJ yUEOHBIH,
IPOBE/ICHUS JIEKLIIUOHHBIX ayauropus CTYJ1, 1OCKa MeJIoBas,

3aHATUI U TEKYILIETO

MYJIbTUMEANMHBIN IPOEKTOP, IKPaH

KOHTPOJIA 2K-120, MamunHbIH 3271 cepBep, KOHIULMOHED
NBI]
Y4eOHbIe ayIUTOPUU AJIS M-307, Yuebnas CTOJI TPEeTo1aBaTessi, CTOJ yu4eOHbIH,
MIPOBEACHUS ayIUTOPUS CTYJI, JOCKa MEJIOBasl,
MPAaKTUYECKUX 3aHATUH, MYJIbTUMEANIHBIN POEKTOP, IKpaH
KP u KII K-120, MammHHBIH 321 cepBep, KOHAUIMOHEP
NBI|
Y4eOHbIe ayAUTOPHH IS M-304a/1, YueOnas CTOJI IIPEI0/1aBaTeNsl, CTOJ
MIPOBEACHUS naboparopus KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs

1ab0PaTOPHBIX 3aHITHIA

MOACIMPOBAHUA CUCTEM U
aHaJIn3a JaHHBIX

CeTh C BbIX0J0M B MHTEpHET, MOCKa
MapKepHasi, KOMIbIOTEP MEePCOHATbHBIN

2K-120, MamuHHBIH 3a1

cepBep, KOHIUIUOHED

NBI]
VY4eOHble ayAUTOpUH IS M-307, YuebHnas CTOJI IPEI0IaBaTesi, CTOJI yueOHbIH,
IIPOBEJICHUS ayIuTopus CTYJI, IOCKa MEJIOBas,
MIPOMEKYTOUHOMU MYJIbTUMEIUNHBINA TPOEKTOP, SKPaH
arTecTaluu K-120, MammHHBIH 321 cepBep, KOHAUIUOHED

MBI

I[Tomemntenus aiis
CaMOCTOSITENTLHOM pabOTHI

HTB-303, KomnbrotepHbiii
YUTAJIbHBIN 341

CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJ
MMCHMEHHBIN, BelIaliKa JJIsI OJCK b,
KOMIIBIOTEPHAsS CETh C BBIXOJIOM B
WNHTepHET, KOMIIBIOTEP MEPCOHAIIBHBIN,
MIPUHTEP, KOHAUIMOHED

ITomentenus mis
KOHCYJIbTUPOBAHHMS

M-310, Hayynas rpymma
WHTEIUICKTYaJIbHBIX CUCTEM
yIpaBJIEHUS U JUATHOCTHKU

Kpecio pabouee, CTOJ, CTYJI, WKad s
JIOKYMEHTOB, KOMITbIOTEpHAs CETh C
BbIX0ZI0M B IHTEpHET, N0oCKa
MapKepHasi, KOMIIbIOTEP MEPCOHATbHBIN

M-304a/2, YueOnas
naboparopus
MOJICTTUPOBAHUS CUCTEM U
aHaJM3a JaHHBIX

Kpeciio pabouee, CTOJ MPernoaaBaTes,
CTOJ Y4eOHbI, cTy, mKad st
JOKYMEHTOB, LIKad ISl OEXK/IbI,
KOMITBIOTEPHAS CETh C BBIXOJIOM B
HHTepHeT, KOMIBIOTEP NEPCOHATILHBIN

ITomemenus s
XpaHeHHus 000pyOBaHUS
1 y4eOHOro UHBEHTaps

M-309, KnamoBas

CTOJI, CTYJI, KA 175 XpaHEHUS
VHBEHTapsI

M-301/1, Kimagosast

CTYH
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MOI[GJII/IPOBaHI/IC CUCTCM YIIPABJICHUA

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

Tect Ne 1 (TectupoBanue)

JlaboparopHuas pabota Ne 1 (Jlabopartopnas pabora)

Tect Ne 2 (TectupoBanue)

JlaboparopHuas padota Ne 2 (Jlabopatopnas pabora)
JlaGopaTtopHnas padota Ne 3 (JlabopaTopHas pabota)

Tect Ne 3 (TectupoBanue)
Tect Ne 4 (TectupoBanue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Howmep
paznena

HNunexc
KM:

KM-

Paznen mucruninHel
Henens

KM:

12

dopmanar30BaHHbIE IPEACTABICHUS
MoJieJIe OnMCcCaHus TMHAMUYECKUX
CHCTEM B IIPOCTPAHCTBE COCTOSIHUN U
o0mue noaxopl K paboTe ¢ HUMH.

11

OCHOBHBIC TTOHITHUS TEOpHUn
MOACIINPOBAHUA

1.2

HpI/IHI_II/Il'I CHUCTCMHOTI'O IMOAX0Ja B
KOMITBIOTCPHOM MOACIIMPOBAHUUN
CUCTCM YIIPABJICHUA.

Mertons! mpeoOpa3oBaHMs HCXOTHBIX
Mo/ieJiel OUCaHUsl TUHAMUYECKHUX
CHCTEM B aHAJIOTOBYIO CTPYKTYPHYIO U
BEKTOPHO-MATPUYHON hopMy

2.1

AHaJ0roBbIE CTPYKTYPHBIE MOJIEH
JTUHAMUYECKHX CHUCTEM.

2.2

CriocoObI mory4eHus Moieneit
OTIMCAHUs CHCTEM B BEKTOPHO-

MIPOCTPAHCTBY COCTOSTHHIA.

MaTpU4HOM hopMme 1 mpeoOpa3oBaHus K

HCpCXO,Z[HaSI MaTpuna COCTOAHUSA U

BPEMEHU

MaTpUyHas nepeaaTouyHast yHKIUs ISt
MOJIEJIEN B HENIPEPBIBHOM U TUCKPETHOM

3.1

Matpuunasi hpopMa IpeCTaBICHUS
JTUHAMHWYECKOI CHCTEMEL.

3.2

IlepexoaHas MaTpuLa COCTOSIHUS
CTallMOHAPHOW JTMHEHHOMN
JUHAMHAYECKON CUCTEMBI
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3.3

MHoOrocBs3HbIE CUCTEMEI.

3.4

JIMCKpeTHBIE CUCTEMBI YIIPABICHUS.

YuciieHHbIE METO/1bl MOJIEIMPOBAHUS
CHCTEM, OIMChIBAEMbIX B hopme
YpaBHEHUN COCTOSIHMUSI.

4.1

O0630p YKCIEHHBIX METO/IOB
WHTErPUPOBAHUS HEJTMHEHHBIX
YpaBHEHUUN COCTOSTHUS

HucTpyMeHTalbHBIE CpeICTBA
MOJICJIMPOBAHUS CUCTEM YIIPABJICHUS

5.1

COBpeMeHHBIG TCXHOJIOTHUH
KOMITBIOTCPHOTI'O MOACIIMPOBAHU .

5.2

OcobeHHOCTH peanu3auu
KOMITBIOTEPHBIX MOJIeIIeH
JTUHAMHUYECKHX CUCTEM Ha 0a3ze CpeiCTB
Matlab/Simulink.

MeTtobl MOAETUPOBAaHUS O0BEKTOB U
CHCTEM C pacupeaci€éHHbIMU
rapamMeTpamMmu

6.1

OOBEKTHI U CUCTEMBI C
pacnpenenéHHbIMU TapaMeTpaMH.

6.2

Merton koHeuHbIX pasHocter (MKP) mis
MOJIETUPOBAaHUS OOBEKTOB U CUCTEM C
pacnpeieIeHHBIMU MTapaMeTpamHu.

6.3

Anrmpoxkcumanusi OAHOMEPHOI O
napaboIMYEeCcKOro orepaTopa 1o cxeme
C BecaMu

6.4

Pa3HOCTHBIE CXEMBI JIs1 MOJICITUPOBAHUS
MHOT'OMEPHBIX pacCIpeIeIEHHBIX
00BEKTOB.

6.5

Maremarnuyeckre OCHOBaHUS METO1a
KOHEYHBIX 3JIEMEHTOB: ITPOCKIIMOHHBIN U
BApHUAIMOHHBIN MTOAXO/IBI.

6.6

MGTOH KOHCYHBIX 3JICMCHTOB JJIsA
peHICHUs 3aJa4r TCIIJIOIIPOBOJHOCTH.

6.7

BrruncnurenbHble apXUTEKTYPBI IS
pelIeHus 3a1a4 C pacipeaesIeHHbIMU
apaMeTpaMH.

MoaenupoBaHH€e CIIy4alHbIX IPOLIECCOB
U CUCTEM praBJ'IeHI/Iﬂ HpI/I CJ'Iy‘-I&fIHBIX
BO3J1€MCTBUAX

7.1

3agaun MOJCIMPOBAHUS
CTOXAaCTHUYECKUX CHUCTEM.

7.2

OmnpeneneHyue CUCTEM MacCOBOTO
obciyxuBanus (CMO) 1 OCHOBHBIE
TEPMUHBI.

7.3

[TapameTps! U KIacCUPUKAIMS CUCTEM
MaccoBOT0 00CITyXKUBaHUS

Bec KM, %:
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15
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