MuHucTepcTBO HAyKH U BbIciIero oOpazoBanus Poccuiickoit @eaepannu

denepanbHOE TOCYAAPCTBEHHOE 0I0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHUs

F,B IepMcKkuii HAMOHAJIBHBIN UCCIEA0BATEIbCKHI
L] N
ITHHITY MOJIMTCXHUYCCKHU YHUBCPCUTCT

YTBEPXJAIO
[IpopekTop no yueOHOi1 paboTe

P(\;! W H.B.JIo6oB
H -
«22» SII-{Bapﬂ 20 T.

PABOYASA TPOTPAMMA JUCHUITJIMHBI

JlucuunInHa: MaremaTnyeckue MEeToIbl TEOPUU CUCTEM
(HanMeHOBaHNUE)
®opma 00yyeHUA: OYHas

(04YHas/0YHO-3209HAS/320THAS )

YpoBeHb BbICHIET0 00pa30BaHUS: MarucTparypa

(6akanaBpuart/crienaIuTeT/ MarucTpaTypa)

OO0 ast TPy10€MKOCTD: 144 (4)
(aacwr (3E))
HanpasiieHue nmoAroroBKM: 09.04.01 udpopmartrika U BEIYMCIUTENbHAS TEXHUKA

(ko1 ¥ HAUMEHOBaHKE HAIIPABJICHU)

HanpaBjiieHHOCTB: HNHTennekTyanpHble CUCTEMBI

(HammMeHOBaHME 00Pa30BATEILHOM MPOTPAMMBI)

[Tepmsb 2020



1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

L{enbro TMCHUILIMHBI SBIIAETCS OCBOCHHE AUCLUIUIMHAPHBIX KOMIIETCHIIMN 110 IPMMEHEHUIO COBPEMEHHBIX
MaTEMATHYECKUX METONOB M KOHLENUUM JJIA PEIICHUS 3a1ad YIPaBJICHUSA M IOAJEPKKH IPUHATHSL
PELICHNI IPU YIIPABICHUN CIOKHBIMA CHCTEMAMH.

3ajayaMy JUCLMILUIMHBI SBJSIFOTCS: M3Yy4YEHHE CYIIECTBYIOIIMX MAaTEMaTUYECKHX MOJENEH CUCTEM;
OCBOCHUEH MaTEMATUYECKUX METOJI0B ITOCTPOCHUS MOJAEIECH AMHAMUYECKUX CUCTEM; U3y4YECHUE MTOAX00B
1 METOIOB UCCJIEN0BAaHUA TOBEACHUA JUHAMUYECKUX CUCTEM.

1.2. U3yuyaemble 00bEKTHI N CIUTIINHbBI

CI/ICTeMa, IPUHIOUAIIBI BBaHMOHCﬁCTBHH 9JICMCHTOB CHCTCMbI, MOJCIIN WU MCTOJbI OIIMCAaHUA CHCTCEM H HX
HN3Yy4YCHUA B TMHAMHKE.

1.3. Bxoansbie TpeGoBaHNS

|He IIPEYCMOTPEHBI

2. [Inanupyemble pe3yJIbTaThl 00y4eHUs 10 AMCUHUILIMHE

Nupukatop IOCTHKEHUS
Wunexc IL1aHnpyeMEIe pesy TbTaT! KOMIIETEHIINH, C KOTOPBIM Cpenctra
Kommerentus HHAWKATOpa O?iéiini’hlzgfbngﬁggggge COOTHECEHBI TUIAHUPYEMBIC OLIEHKHU
’ ’ pe3ynbTaThl 00yUeHUs
OIIK-1 N/I-10IIK-1 [3HaeT oCHOBBI M CIOCOOBI  |3HAET OCHOBBI BBICIIECH JK3aMeH
MpUMEHEHUS MaTeMaTHKH, (DU3HKH,
mdhepeHITnaTBHOTO OCHOBBI BEIYHCITHTEIHHON
VCYHCIICHHSI, TCOPUH UTP,  |[TEXHUKH U
CHUCTEMHOTO aHaJIn3a MPOrpaMMHUPOBAHUS
MaITUHHOTO O0YUYEHUS IS
VIIPABJICHHS] CHCTEMaMH B
YCIIOBHSIX TUHAMUKH
OIIK-1 N/1-2011K-1 [HaBbIku pelieHus TUIIOBBIX |YMeeT peliaTh CTaHAapTHRIE |JK3aMeH
npodeCCHOHANBHBIC 3a/1a4H [MPOPECCHOHABHBIC 33a]Ia4H C
C IPUMEHEHUEM [IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U €CTECTBEHHOHAYYHBIX U
OOIIEeMHKEHEPHBIX 3HAHWH, [0OMIEUHKCHEPHBIX 3HAHUM,
METOJIOB MAaTEMaTHYECKOTO |[METOJOB MAaTEMAaTHUECKOTO
aHajan3a U MOJICIIMPOBAHUS B|aHAIM3a U MOJACIUPOBAHUS
00JacTu ynpasieHUs
CHUCTEMaMH B yCIIOBUSAX
TUHAMUKH
OIIK-1 N-30IIK-1 [HaBbiku Teopernyeckoro u |Bianeer HaBbIKaMu DK3aMeH
PKCIIEPUMEHTAIBLHOTO TEOPETHYECKOTO 1
HCCIICIOBAHUS PKCIIEPUMEHTATHLHOTO
TUHAMAYECKUX CUCTEM HCCIe0BaHMs O0BEKTOB
MpoQeCCUOHATTLHOM
nesTeTbHOCTH




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHeTeHHHﬂ HHIUKATOpa O?;ZiiH;thTﬂbngﬁzggli};e COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
OI1K-2 NJI-1011K-3 [(HaBblku oucka u 3HaeT NOPSI0K IOUCKA U OK3aMeH
CUCTEeMaTHU3aIluN CUCTEeMaTHU3aIuN
uHpopmaIyu 00 ombITe nH(pOopMaIu 00 OnbITe
pelIeHus: HayqHO- pelIeHus: HayqHO-
TEXHUYECKOW 3a/1aul B TEeXHUYECKOU 3aJ1auu B cepe
cdepe npoheccHoHaTBHON  |TpodeCcCHOHANBHOM
NESTEILHOCTU NeSTEIbHOCTU
OIIK-2 N/-201IK-3 [HaBbIkd MOCTaHOBKHU Ywmeer popmynupoBath JK3aMeH
Hay4YHO-TEXHUYECKUX 33J]a4 |HAyYHO-TEXHUYECKYIO 3a/1auy
B chepe npodeccroHanbHOM |B cepe mpodecCHoHaTLHON
NESATEILHOCTU HAa OCHOBE  |[IESITEIIbHOCTU Ha OCHOBE
3HaHU [IPOOJIEM OTPACIH U [3HAHUS MPOOJIEM OTpaCiu U
OTIBITA UX PEIICHUS OTIBITA UX PEIICHUS
OI1K-2 N/1-301IK-3 [HaBbiku BeIOOpa MeTO/I0OB  |Biajmeer HaBbIKaMu BbIOOpa  |JK3aMeH
peIIeHus, ONpeIeIeHUs METOJIOB PEIICHNUS,
OTPAaHWYCHHUN TSI PEIICHHSI [YCTAaHOBIICHHS OTpaHMYCHUI
HAayYHO-TEXHUYECKUX 33]a4 |[K PEIICHUSM HAYIHO-
B cepe mpodecCHoHANBHOM [TEXHUYECKOH 3a1a4u B cepe
NEesITeNFHOCTH Ha OCHOBE  |TpOo(eCCHOHANBHOM
HOPMAaTHUBHO-TEXHUYECKON  |eSITEeTbHOCTU Ha OCHOBE
JTOKYMEHTAIMH U 3HAHUS HOPMAaTHUBHO-TEXHUYECKON
npo0JIeM OTPACIH U ONbITa  |[TOKYMEHTALUU U 3Ha-HUSA
MX peIIeHus pOo0JIEM OTpacIu U OMbITA UX
peIIeHUS
3. O0bem u BUABI Y4eOHOIl padoThI
Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
1
1. IlpoBenenne yueOHbBIX 3aHATHH (BKIIIOYAs IPOBEIE- 54 54
HUE TEKYIIET0 KOHTPOJIS YCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi paborta, U3 HUX:
- nexnuu (JI) 16 16
- maboparopHsie padoTsl (JIP)
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (MITH) IpyTHe 36 36
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 54 54
2. IIpomexxyTouHas aTTecTanus
DK3aMeH 36 36
JlnpdepeHmpoBaHHbIN 3a4eT
3auer
Kypcosoii npoekt (KIT)
Kypcosas pa6ora (KP)
O01mas Tpy10eMKOCTb JUCIUTUTHHBI 144 144




4. Coaepxxanue IMCUUNIMHBI

Hawnmenosanue pa3aciioB JUCHUIIIIMHBI C KPATKUM
coJiep)KaHUuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B Hyacax

O0BeM
BHEAYyIUTOPHBIX
3aHATHUN 110 BUIAM
B yacax

1 | gap | m

CpPC

1-i1 cemecTp

Knacuueckue maTeMaTuueckue METOABI TCOPHUH CUCTEM

27

Tewma 1. JInHaMHUYeCKHE CUCTEMBI, CHCTEMBI
OTHChIBaeMbIe JINHEHHBIMU TH(DPepeHIaTbsHBIMU
YpaBHEHUSIMU, BPEMEHHOM aHATN3 THHEWHBIX CUCTEM.
Tema 2. MOeNIM TPOCTPAHCTBA COCTOSTHUMH,
YIIPaBISIEMOCTD U 0003pUMOCTh CHCTEM, OTPAaHUICHUS
CBSI3aHHBIE C HAIMYHUEM CKPBITBIX IEPEMEHHBIX U
[PECTABICHUE MPOCTPAHCTBA COCTOSAHUI, TEOPHUS
YCTOMYMBOCTH, 00IACTH BPEMEHHU U YaCTOTHI
XapaKTEPUCTHUK JIMHEWHBIX H3MEHSIONINXCSI BO BPEMEHH
crcTeM, 00J1aCTU COCTOSHUM, JUHAMHYECKAs
KOMTIICHCAIIUS B CHCTEMaXx.

COBpeMeHHBIC MaTEMaTH4CCKUC MCTOABI YIIPABJICHUS
CHCTCMaMH

27

Tema 3. IHTEpaKTUBHBIE CUCTEMBI, TEOPHS UTP, PEAKLIUs
CHCTEM Ha BO3/ICHCTBUE, CUCTEMBI ¢ U dy3ueit, MeToab
MAaIIMHHOTO 00yueHHs B 331a4ax yIpaBICHUS
MHAMWYECKUMU CHCTEMaMHU.

NTOI'O no 1-my cemectpy

16 0 36

54

NTOI'O no nuciuiuinge

16 0 36

54

TemaTtnka npUMEPHBIX MPAKTUYECKUX 3aHITUI

HaunmeHoBaHUe TeMBI NPaAKTHIECCKOIo (CeMI/IHapCKOFO) 3aHATUA

1  [Mopens ynpaBiieHUsI HA OCHOBE JIMHEHHOTO AU(PEpEeHIINaTIBHOTO YPAaBHEHUS

2 [Mogenp ynpaBieHUsI HA OCHOBE 33Jja4y JIMHEHHOTO ITPOrpaMMUPOBAHUS

3 |Mogens XepTBa-XUIIHHUK Ha OCHOBE ypaBHeHuUs JloTka-Bonbrepa

4  |YnpaBieHue CEpBHCOM MOMKHU MAalllMH B PA3JIMYHBIX YCIOBHAX




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[TpoBeacHME NEKIIMOHHBIX 3aHITHIA MO JUCIMILIMHE OCHOBBIBACTCS HA aKTUBHOM METOJ]Ie 0OyYeHUS,
MPU KOTOPOW ydaliuecs He MacCHBHBIC CIyIIaTeNd, a aKTHBHBIC YYACTHUKH 3aHSTHS, OTBEUAIOIINE Ha
BOIPOCHI TpernojiaBarelisi. Bompockl mpenogaBaTensi HaleleHbl Ha aKTUBHU3AIUIO TPOIECCOB YCBOCHUS
MaTepuasa, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOHpOCOB, CTI/IMYJ'II/IPYIOHII/IX ACCOIIMAaTUBHOC MBIIUJICHHUEC U yCTaHOBJIeHI/Iﬂ CBﬂSGﬁ C paHee OCBOCHHBIM
MaTepralioM.

[IpakTrueckne 3aHATHS TPOBOJATCS HAa OCHOBE peallM3allMk MeToja OOyYeHHs JICHCTBHEM:
OnpeAeNsoTcs MpobiaeMHble 00acTi, popmupyrores rpynnsl. [Ipu npoBeneHUN MPAKTUYECKUX 3aHATHI
MpeCcIeayOTCA CIEeAYIONINE 1EeNU: TPUMEHEHUE 3HAHUN OTAENBHBIX AUCIUIUINH U KPEATUBHBIX METO/OB
711 peleHust Mpo0JieM U MPUATHS PElIeHU; oTpaboTKa y 00yJaronuxcs HaBbIKOB KOMaHJIHONH PaboThI,
MEXJIMYHOCTHBIX KOMMYHHUKAIIMA W Pa3BUTHE JIMJICPCKUX KAa4YECTB; 3aKPEIUICHHE OCHOB TEOPETHUUYECKHX
3HAHUH.

[Ipy npoBeneHMH y4yeOHBIX 3aHATHI MCHOJIB3YIOTCS HHTEPAKTUBHBIC JICKIUH, IPYIIIOBHIC
INCKYCCHU, POJIEBBIE UI'PBI, TPEHUHTU U AHAJIN3 CUTyalluil 1 IMUTALIMOHHBIX MOJCIICH.

5.2. MeTtoguueckue yKazaHusl JJisl 00y4aOUIMXCS M0 U3YYEHUI0 TUCIATITHHBI

I[Ipy w3yyeHWM  AUCIUIUIMHBI  OOYYarOMIMMCS  IEJIeCO00pa3sHO  BBIMOJHATH  CIICAYIOIIHNEC
PEKOMEH AL

1. U3yuenune yueOHOM TUCIUTIITNHBI JOJKHO BECTHCH CHCTEMATHUECKH.

2. Ilocne w3yueHuss Kakoro-nubo pasfena Mo y4eOHWKY WJIM KOHCICKTHBIM MaTepuaiaM
PEKOMEHIYETCS IO TaMSATH BOCIPOU3BECTH OCHOBHBIE TEPMHUHBI, ONIPEACIICHUS, TOHATHA pa3aena.

3. Ocoboe BHUMaHHE CIEIYET YICIUTh BBIMOJHEHUIO OTYETOB IO TPAKTUYCCKUM 3aHATHSIM U
WHIMBHTyaJIbHBIM KOMIUIEKCHBIM 33/IaHUSIM Ha CaMOCTOSITENIEHYIO paboTy.

4. Bcs TemaTrka BOIIPOCOB, M3y4aeMBIX CaMOCTOATENBHO, 3aJaeTCsl Ha JIEKIHUSIX TPErojiaBaTesieM.
WM >xe MaroTcsl UCTOYHUKH (B TIEPBYIO OYepe/lb BHOBD M3[aHHBIC B TIEPUOUICCKON HAYUYHOU TUTEpaType)
17151 60J1ee IeTaTbHOTO TIOHMMAaHUS BOITPOCOB, 03BYYCHHBIX HA JICKITHH.

6. Ilepeyenb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOT0 00ecIeYeHUs
JJIA CAMOCTOSATEILHOM PadoThl 00YYAKIIUXCS 10 M CHUIINHE

6.1. IleuaTHas yueOHO-MeTOANYECKAS JJUTEPATYPA

bubnuorpaduueckoe onucanue KomuectBo
Ne i/ (aBTOp, 3aryaBue, BUJ U3/IaHUS, MECTO, U3/1ATEIBCTBO, 3K3EMIUISIPOB B
TOJ] U3/IaHUs1, KOTMIECTBO CTPAHMII) oubnnoTexe

1. OcHoBHas JuTEpaTypa

1 AdanaceeB B. H. MaTemaTnueckasi Teopyst KOHCTPYUPOBAHHUS CHCTEM 6
ynpaBieHus | yaeOHuK 17 By30B / B. H. Adanacees, B. b.
Komnmanosckuii, B. P. HocoB. - Mocksa: Bercmr. mk., 1998.

2 Matemarndeckas Teopus cucreM / H. A. boObuieB [u ap.]. - Mocksa: 1
Hayxa, 1986.

2. lonoiHUTEIbHAS JJUTEPATYypa

2.1. YueOHbIe M1 HAYYHbIE U3TAHUS

1 VHTeNeKTyanbHbI aHAIW3 JaHHBIX B YIPABICHUH ITPOU3BOCTBEHHBIMHU 5
cucTeMaMu (MOJIX0/bI ¥ MeTOIbl) : MoHOTpadus / JI. A. MbUTbHUKOB [1
np.]. - Mocksa: BUBJIMO-I'JIOBYC, 2017.

2.2. llepuonnyeckue U3TaHus




1 [Ipo6emsr ynpasnenus / Control Sciences : HAy4HO-TEXHUUECKUN
KypHan / Poccuiickas akagemus Hayk; IHCTUTYT nmpo0iem ynpaBiaeHHs
M. B.A. Tpanesnukosa. - Mocksa: CenCu/lar-KonTpom, 2002 - .

2.3. HOpMaTI/lBHO-TeXHI/I'—[eCKI/le H3JaHuA

| He ucnons3yercs |

3. MeToanueckue YKazaHud A4 CTYACHTOB 110 OCBOCHUIO JUCIHUIIJIMHBI

| He HCIIOJIB3YCTCA |

4. Y4eOHO-MeTOUYECKOE 00ecliedeHe CaMOCTOSITeILHOM PadoThl CTy/IeHTa

| He ucnons3yercs |

6.2. DiieKTpOHHAas1 y4eOHO-MeTOANYeCKasl JuTepaTrypa

HocTtynHocTh
(cets UnTepHer /
HaumenoBanue Ccpuika Ha

Bun muteparypsl N JIOKaJIbHAS CETh;

pa3paboTKu UH(OPMAIIMOHHBIH pecypc .
aBTOPH30BAHHBIN /

CBOOOIHBIN JOCTYTI)
JlonomautenbHas |Grip on Complexity https://www.nwo.nl/binaries/|ceTs HTEpHET;

TuTeparypa content/documents/nwo- CBOOOJTHBIN TOCTYIT

en/common/documentation/a
pplication/ew/complexity/pa
per-grip-on-complexity

OcHOBHas Introduction to Mathematical https://www.springer.com/gp|ceTs HTepHET;
nuTepaTypa Systems Theory /book/9781475729559 aBTOPU30BaHHBIN
JTOCTYII

6.3. JIuleH3MOHHOE U CBOOOIHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odeceyeHue,
HCIO0JIb3yeMOe IIPH OCYLIEeCTBJICHUH 00pa30BaTe/JIbHOIO MPOoLecca M0 JUCHUILIHHE

Buzx I[1O Haumenosauue [10
OnepanmoHHbIE CUCTEMBI Windows 10 (moam. Azure Dev Tools for
Teaching)
OducHbIe TPUITOKEHUSL. Microsoft Office Professional 2007. nu.
42661567

6.4. CoBpeMeHnHbIe NpodeccHoHaIbHbIE 0a3bI JAHHBIX M HH(POPMALMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble NPH OCYLIeCTBJIEHUHN 00Pa30BaATEIbHOI0
npouecca no JUCHUIINHE

HaumenoBanue Ccbuika Ha MTHPOPMALIMOHHBIN pecypc
baza nannbIX Scopus https://www.scopus.com/
baza nannbix Springer Nature e-books http:/link.springer.com/

http://jwww.springerprotocols.com/
http://materials.springer.com/
http://zbmath.org/ http:/npg.com/

baza nanaeix Web of Science http://www.webofscience.com/

Hayunas Oubnmoteka [lepMckoro HalimoHaIbLHOTO http://lib.pstu.ru/
MCCIIEI0BATEBCKOTO MOTUTEXHUYECKOTO YHUBEPCUTETA




HaumenoBanne Cchutka Ha HH)OPMAIIMOHHBIN pecypc

DneKkTpoHHO-0nbanoTeueas cucrema Jlanp https://e.lanbook.com/
DyeKTpoHHO-0MOMoTeunas cucrema IPRbooks http://www.iprbookshop.ru/
Wudpopmarmonnsie pecypebl Cetn Koncynprantllntoc http://www.consultant.ru/

7. MaTepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeibHOI0 NMpoiecca mno

AUCIUILINHE

HanmMenoBanue He00X0IMMOT0 OCHOBHOT'O 000PYOBaHUS

Bun 3ansarui
Y TEXHUYECKHUX CPEICTB 00ydeHus

KonuuectBo CAMHHUI]

Jlexuus MapkepHas 10cKa, Ha00p MapKepoB, IPOEKTOP,
KOMIIBIOTEP MOJKIIOYEHHBIN K MPOEKTOPY U CETU UHTPHET

1

[TpakTHueckoe MapkepHas 10cKa, Habop MapKepoB
3aHATHE

8. DoH OLIEHOYHBIX CpeaACTB IMCINIIIMHBI

|OHI/IC21H B OTACIIBHOM JJOKYMCHTC




