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PABOYAS ITPOI'PAMMA JTUCIUITJINHBI

2. 1 Z[B 1 1 MGTOIIBI HNCCIICAOBAHUA N CTa6I/IJ'II/I3aI_[I/IH YHPABJISICMBIX JUHAMHWYCCKHUX
cucTeM

udp 1 HauMeHOBaHUE TPYIIIBI HAYYHBIX CHEIUATIBHOCTEN

2.3. UudopMmanmoHHbIE TEXHOJIOTUH W TeJIEKOMMYHHKAIUH

[[Indp n HauMeHOBaHKE HAYYHOU CIIEIUAIBHOCTH

2.3.1. CucreMHbIi aHAJIU3, yIIPABJIeHHE U 00padoTKa HH(pOpMaALUK
dopma oOydeHus: OUHas

HNHCTUTYT: MaTEMaTHUKH, €CTECTBO3HAHMS M TCXHUKH
Kadenpa: maremMaTrnueckoro MoJAEIMpPOBaHUS, KOMITBIOTEPHBIX TEXHOJOTHUH U
nH(OPMAITMOHHON O€30MaCHOCTH

Tpynoémkocts B 3ET — 3

Tpynoémkocts B yacax — 108

Pa3paboTuuk: k.T.H., [letpoB A.A.



OO01ue moJIoKeHus

Pabouass mporpamMma IUCHUTUIMHBI «METOIbpl HMCCIEIOBaHUS W CTaOWMIM3aIUs
YIPaBISIEMBIX THHAMUYECKUX CHCTEM» pa3paboTaHa B COOTBETCTBHUU C (efepab-
HBIMH TOCYJapCTBCHHBIMU TPEOOBAHUSMH, YTBEP)KICHHBIMH TpHKa3oM MuHU-
cTepcTBa 00pa3oBaHUsl M HAYKH BBICIIEro oOpaszoBaHusi Poccuiickoit deneparym
ot 20 oktsi0pst 2021 r. Ne 951.

1. IEJIA U 3AJAYM YUYEBHOM JUCHUILIUHBI

Henr aucUMIVIMHBI: (OPMUPOBAHHME NPEICTABIECHUS O COBPEMEHHOM
COCTOSSHUM M Tpo0JIeMax MCCIEIOBAaHUS U CTAaOWIM3alMs  YIPaBJISIEMBIX
JTUHAMUYECKUX CHCTEM.

3agauu u3yyeHHs AUCHHUINVIMHBI: [OJIydeHUE OOydYarolMMUCS IpeCcTaBlie-
HUS O KIACCU(PHUKAIMM CHUCTEM YIpaBJICHUS JUHAMUYECKUMH OOBEKTaMU
Y OCHOBHBIX 3a/1a4axX UX MOJIECIMPOBAHUS U aHAJIN3a, N3yYEHUE METOJIOB MCCIIEN0-
BaHUs YCTOMYMBOCTU AMHAMUYECKUX CUCTEM, a TAK)KE KOMOMHHUPOBAHHBIX METOIOB
aHaJIM3a YCTOMYHMBOCTH JUHAMUYECKUX CHCTEM HA OCHOBE PA3BUTHUS METONOB JIs-
IIyHOBA.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE HNPOI'PAMMbI ACIIHU-
PAHTYPbI

JlucuunianHa OTHOCUTCS K O0pa3oBaTEIbHOMY KOMIIOHEHTY IIPOrpPaMMBbI
MOJATOTOBKM HAYyYHBIX U HAYYHO-TIEJarOTHYECKUX KaJPOB B ACIIUPAHTYPE.

3. TPEBOBAHUSI K PE3YJIBTATAM OCBOEHMUSA JUCHUITJIMHBI
ITo okoOHYaHWUM M3YYEHUS JUCHUILIMHBI ACTTMPAHThI JOJKHBI:

3HATh:

— KJIacCU(PUKAIMIO YIPaBIsSIEMbIX JUHAMHUYECKHX CHCTEM W OCHOBHBIC 3aJlaud
MX MOJICJIMPOBAHUS M aHAJIN34;

— COBPEMEHHOE COCTOSIHUE U MPOOJIeMbl MOJCIUPOBAHUS U aHATIN3a YCTONYMBO-
CTH YNPABJISIEMBIX TUHAMUUYECKUX CUCTEM,
YMETh:

— MPUMEHATH METOJbI MCCJIEAOBAHUS YCTOMYMBOCTU YIIPABIISIEMBIX JUHAMUYE-
CKHX CHCTEM,;
BJIA/I€Th:

— HaBBIKAMU UCIIOJIL30BaHUSI KOMOMHUPOBAHHBIX METOJIOB aHAJIN3a YCTOMYUBO-
CTH YMPABJSIEMBIX TUHAMHUYECKUX CHUCTEM Ha OCHOBE Pa3BUTHUSI METOAOB JIsSmyHO-
Ba.

4. CTPYKTYPA, ObBEM U COAEPKAHUE JUCIHUIIVIMHBI
4.1. O0bem IUCUMILIUHBI U BUAbI Y4e0HO pad0ThI
Tpynoémkocts B 3ET — 3
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TpynoémkocTs B yacax — 108
Jleximii — 18 4.
[IpakTrueckue 3ansaTus — 18 4.

4.2. Pa3eibl TMCHUIIMHLI 1 BUABI 3AHATHH

Buabl yueOHO HATPY3KHM U MX
TPY10E€MKOCTh, AKA/I€M. YaChl

ayJIMTOPHbIE
3aHATHSA
Ne HammeHoBaHme pa3jiesia U CUUIIHHBI = :
@ 2 4 1 8
S AN
= = |Ez|5¢
o § E & p g %
S 2 = ei=s 3 5
2 = |BE4i9 =
\Pazoen 1. OcnosHnvle nonsamusi ynpagisiemvlx ouna-| 60 10 10 40
1 Muueckux cucmem
Tema 1. Knnaccudukanms cucrem yrpaBieHUs 12 2 2 8
2. Iy HEKOTOPBIC 33a]]a4H WX MOJCIUPOBAHUS U aHAIIN3A
3. Tewma 2. [IpukiagHas 3HAYUMOCTb TEOPHH TMHAMH- 12 2 2 8
YCCKUX CHCTEM
4, Tema 3. MoaenupoBaHue JUHAMUYECKHX CUCTEM B 12 2 2 8
dbopme nudhepeHInaATHHBIX YPABHCHHIMA
5. Tema 4. CtaOunn3amus IHHAMUYECKUX C 12 2 2 8
MCIIOJIb30BaHUEM BHEIIIHETO BO3JEHCTBUS
6. Tema 5. MeTroabl aHann3a yCTOWYMBOCTH JUHAMUYE- 12 2 2 8
CKUX CHCTEM
7. |Pazoen 2. Yemouiuugocmo ouHamuueckux cucmem 24 4 4 16
UHMENIEKMHO20 YNPABILeHUs 8 NPOCMPAHCMEAX CO-
CcmosiHull u ckopocmeu
8.  [Tema 6. AHanu3 yCTOMUMBOCTH Ha OCHOBE CBOICTB 12 2 2 8
BEKTOPHBIX MOJIEH COCTOSIHUI
9. Tema 7. AHanu3 yCTOMYMBOCTH Ha OCHOBE CBOICTB 12 2 2 8
TMBEPTEeHIIUU TTOJISI CKOPOCTEN
10. |Pazoen 3. Pazeumue memooa ¢yukyuii JIanynosa 24 4 4 16
ananuza ycmouuugocmu
11. [Tema 8. Acumnroruyeckast yCTOMUUBOCTh M CTaOU- 12 2 2 8
TTU3aIds JUCKPETHON CHCTEMBI C CHHTJITOH-
BBIXOZIOM Ha OCHOBE QyHKIHii JIssmyHOBa
12. [Tema 9. Acumnroruyeckast yCTOMUMBOCTb U cTaOU- 12 2 2 8

NIM3alys HEPEPBIBHON CUCTEMBI C CUHIJITOH-
BBIXOJIOM Ha OCHOBE (QyHKIMi JIsmyHoBa

[IpoMexxyTo4yHas arTecTanus




NTOI'O: 108 18 18 72

5. OHEHOYHBIE CPEACTBA JJIA TEKYHEI'O KOHTPOJIA U ITPO-
MEXYTOUYHOM ATTECTAIIUN

5.1. Tekymuii KOHTPOJIb MO AUCIUIUIMHE OCYIIECTBIsIETCA B ()OpME KOHTPOJIBHOU
paboTsI, pedepara.

1.

2.

Tunoeou eapuanm KOHMPOIbHOU PabOnbl
C nomol1pio onpeeNeHus] YCTOWUYMBOCTH B CMbICe JISmyHOBa MoKa3aTh, 4TO
Kaxxioe pemreHne ypasaeHus dx/dt=0 ycroiunso.

I/ICCJ'IGI[OBE[TI) Ha YCTOﬁqHBOCTL HYJCBOC PCHICHUC CUCTCMbI
dx

=-5y-2x°,
dt y

dy 3
—J _5x—3y°.
dt y

C nmomomipro kputepus ['ypBuIa uccienoBaTb yCTOMYMBOCTh CUCTEMBI YpPaB-

HCHHMSI, Y KOTOPOH XapaKTEPUCTHYECKOE ypaBHCHHE HUMEET CIICAYIOIIMHA BHUI:
A" +4A°+3A° +B5A +4=0

Ilpumepnas memamuxa pegpepamos

1. KoHcTpynpoBaHrue HEHPOHHBIX PETYISITOPOB HAa OCHOBE UYMCIECHHBIX JaH-
HBIX.

2. IlpuHIun cBeaeHus 3a7a4u 00 YCTOMYMBOCTH pelieHui audQepeHiuaib-
HBIX BKJIIOUEHUH K 3ajlaue 00 YCTOMYMBOCTH PEIICHUN HEYeTKUX audde-
PEHIMAJIBHBIX YPaBHEHUM.

3. AlIropuT™ HaXOXJEHHUs 3araca YCTOMYHMBOCTH CHCTEM HWHTEIJICKTHOTO
yIpaBJCHUS B IPOCTPAHCTBAX COCTOSTHUM.

4, Ananu3 yCTOMYHMBOCTH MAasSTHHUKOBBIX CHCTEM Ha OCHOBE JMBEPICHTHOTO
MeTo/a.

5. AHaM3 YCTOMYMBOCTH CHUCTEM MHTEJUICKTHOTO YIIPABJIEHUS C TTOMOIIBIO
pa3pbIBHBIX (yHKIMM JIsmyHOBA.

5.2. IlpoMexxkyTouHas arrecTauys N0 JUCHUIUIMHE TPOBOAMUTCS B 1 cemecTpe B

dbopme 3auera.

Ilepeuensv 6onpocos k 3auemy
1. TlonsiTHe yripaBisieMON TMHAMUYECKON CHCTEMBI.
2. Knaccudukanus cucteM ynpaBieHUs JUHAMUYECKUMU 00 bEKTaMHU.
3. OCHOBHBIE 33]1a4l MOJICTTUPOBAHMS M aHAJIN3A YIPABISIEMBIX TUHAMUYECKUX
CUCTEM.
. [loHsiTHE HEMPEPBIBHOW TMHAMUYECKOW CUCTEMBI.
. [loHsiTHE TUCKPETHON AMHAMUYECKON CUCTEMBI.
. Huddepennmanbupie ypaBHEHHUs] B MOACITUPOBAHUN JUHAMUYECKUX CUCTEM.
. Pa3HOCTHBIE ypaBHEHUS B MOAEIUPOBAHUN JUHAMUYECKUX CUCTEM.
. IHTerpanbHple KOMIIOHEHTHI B JUHAMUYECKUX CUCTEMAX.

co~NOo O1 &~



9. Metoapl peaii3aiiiy yrpaBieHUs B TMHAMUYECKUX CUCTEMAX.

10. [IpuHuMn cBefeHUs 3a7a4d 00 yCTOMYMBOCTH pemieHuit audde-
PEHIMATBHBIX BKJIIOYCHHUN K 3a/7a4e 00 YCTOWYMBOCTH PEIICHUH HEYETKHX
nuddepeHIanbHbIX YPaBHEHUH.

11. KoMOuHupoBaHHBIE METO/BI aHAIN3a YCTOMYMBOCTH Ha OCHOBE pa3-
BUTHUS METOJIOB JIdmyHoOBa.

12, CrnexkTpanbHO-OM(PYpPKAIIMOHHBIA METOJI aHajlu3a YCTOMYMBOCTH CH-
CTEM MHTEJUIEKTHOTO YIIPaBJICHHUS.

13. YcnoBus yCTOMYMBOCTH COCTOSIHHSL PABHOBECUS OJHOMEPHOM, IBY-
MEPHOH U TPEXMEPHOU CUCTEM HHTEJUIEKTHOTO yIPABJICHHUS.

14. [TonsiTue «3amac yCTOMYMBOCTUY JIJIsl CUCTEM HMHTEJJIEKTHOTO YIIpaB-

JIEHUS. AJTOPUTM HaXOXICHHS 3amaca YCTOMYMBOCTH N-MEPHBIX CHUCTEM
HMHTEIJICKTHOTO yIpaBieHus (n > 3).

15. Merton ucciienoBaHus YCTOMYMBOCTH CUCTEM MHTEIJIEKTHOIO YIIPaB-
JICHUs1, OCHOBAHHBIN Ha JUBEPIEHIUH 10/ CKOPOCTEMN.

16. VYcnoBus paBHOMEPHON YCTOMYMBOCTU COCTOSIHMM PaBHOBECHS JBY-
MEPHOH, TPEXMEPHON U N-MEepHOU (n > 4) CUCTEM UHTEUIEKTHOTO yIpaBiie-
HUS.

17. JIMCKpEeTHBIE CHUCTEMBl HWHTEIUIEKTHOI'O YIIPABJIIEHUSA C CHHIJITOH-
BBIXOJIOM.

18. YcinoBuss  yCTOMYMBOCTH — JUCKPETHOM CHUCTEMBI  MHTEJUIEKTHOI'O

YIIpaBJICHUA C CHHIJITOH-BBIXOAOM Ha OCHOBC CBOMCTB JIMHCHMHBIX MaTpHu4-
HBIX HCPABCHCTB.

19. HenpeppiBHBIE CHUCTEMBI WHTEIUIEKTHOTO YIIPABICHUS C CUHIJITOH-
BBIXOJIOM.
20. VYcmoBust  yCTOMYMBOCTHA  HENPEPBIBHOM CUCTEMBI  MHTEJIEKTHOTO

YHpaBJICHUA C CHHTJITOH-BBIXOAOM Ha OCHOBC CBOMCTB JIMHEHHBIX MaTpun4-
HBIX HCPABCHCTB.

OueHouHble CpeACTBA JIA NMPOBeJeHHUs TEeKylleil W NMPOMEKYTOYHOM aTTe-
CTAIlUM MO0 JTUCHMUILIHHE
Kpumepuu ouyenueanusn ona zauema

Onenka «3auTeHo». CUCTEMaTHYECKOE MOCEIICHUE 3aHITHI B TEUCHHE yueO-
HOTO TOJla - aclupaHT moceTws Oosee 75% ayauTopHbIX 3aHsATHUH. B mporecce
oOy4eHHs TTOKa3aJl 3aMHTEPECOBAHHOCTH B MPEIMETE.

Omnenka «He 3auTeHoy. [IpomyrieHo 3HauuTeNTbHOE KOJIMYECTBO 3aHATHI Oe3
YBaXKUTEJIIBHOW MPUYMHBI - aCIUPAHT MOCETUII MeHee 75% ayauTOPHBIX 3aHATHIA.
B nporiecce oOyueHust He MPOSIBUI HHTEPECa K MPEIMETY.

6. YYEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYE-
HUE YYEBHOU IUCHUITJIMHBI
6.1. OcHoBHas JUTEepaTypa



1. Juddepennmanpupie ypaBHEHUS. Y CTOWYMBOCTD M ONTHUMAajbHasl CTAOWUIIH-
3arus : yaeOHoe mocooue aisa By3oB / A. H. Cecexkun [u 1p.] ; OTBETCTBEH-
HBIN peaaKkTop A. H. CecexuH ; oz HAy4YHOU penakuuen
A. @. lllopukoBa. — MockBa : UznarensctBo FOpaiit, 2022. — 119c. —
(Briciee obpazoanue). — ISBN 978-5-534-08215-9. — TekcT : nneKTpoH-
Helii // OOpazoBarenbHas miatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/493627 (nata oopamenus: 01.09.2023).

6.2. JlonoJIHUTEJIbHASI JIUTEPATYypa

1. UnTennekryanbHbie cucTeMbl : ydeOHoe mocobue / A. CemeHOB,
H. ConososeB, E. Yepuonpynona, A. LlpirankoB ; OpeHOyprckuii rocyaap-
CTBEHHBII yHUBepcuTeT. — OpeHOypr : OpeHOyprckuil rocynapCTBEHHBIN
yHuBepcuret, 2013. — 236 c¢. — Pexum pgoctyma: 1O MOAMMCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=259148 (nara oOpaiie-
Hus: 01.09.2023). — TeKCT : 2JIEKTPOHHBIN.

2. Ceperun, M.IO. UnTennektyanbHbie HHOOPMAIIMOHHBIE CUCTEMBI | y4eOHOE
nocodbue / M.IO. Ceperun, M.A. MBanoBckuii, A.B. SIkosieB ; TamOoBckuit
roCyJapCTBEHHBI TEXHUYECKUH yHHBEpcUTeT. — TaM00B : TamO0OBCKHil roc-
yaapcTBeHHbI TexHuueckuil ynusepcurer (TI'TY), 2012. — 205 c. : w1 —
Pexum JOCTyTA: o MOJIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=277790 (nata oOparie-
aus: 01.09.2023). — bubsmorp. B kKH. — TeKCT : 3JIEKTPOHHBIH.

3. Uronuna E.B., Macuna O.H., [Ipyxununa O.B. Ananu3 ycToM4uBOCTH JH-

HAMUYECKUX CHCTEM Ha OCHOBE METOJOB HHTEJUIEKTHOTO YIIPABJICHUS U
CBOMCTB JIMHEWHBIX MATPUYHBIX HepaBeHCTB. MoHorpadus. — Enem: Ener-
KUl rocynapcTBeHHbI yHuBepcutrer uM. M.A. bynuna, 2020. — 174 c.
http://www.elsu.ru/uploads/files/2020-10/1602700872_igonina-novoe-
monografiya-2020.pdf

4. Macuna O.H., IlerpoB A.A., pyxununa O.B., Panonopt JI.b. Mogenupo-

BaHME M CTAOMJIM3AIUsl HEJIMHEWHBIX YIPABIISIEMbIX CUCTEM. YUYeOHOE MOCo-
oue. Enen: Eneuxuil rocygapctBeHHbld yHuUBepcuteT uMm. M.A. ByHuHa,
2020. — 117 C. http://www.elsu.ru/uploads/files/2020-
10/1602700693_masina_2novoe_posobie 2020.pdf

5. Macuna O.H., lpyxununa O.B., Panonopt JI.b. DneMeHTbI Teopun ycTOM-

YUBOCTH MATEMaTHYECKUX MOJICNIEH yMpaBlIIeMbIX CUCTEM. Y4eOHOE MOCO-
oue. — Enen: Enernkuii rocynapctBennsiii yauepcuteT um. U.A. bynuna,
2019. — 143 C. http://www.elsu.ru/uploads/files/2020-
04/1586241874 maket masina_druzhinina rapoport.pdf

6.3. DJIeKTPOHHBIEe 00pa3oBaTe/IbHbIE PeCypChl

1.

https://www.intuit.ru/ HanmoHnaneHblii OTKPBITEIA yHHBEpCH- | CBOOOIHBIN 1OCTYII
TET - OpraHu3alMs, MPEAOCTABISIONIAs
C TIOMOIIBI0 COOCTBEHHOT'O CalTa yCIy-
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' JUCTAaHLIMOHHOI'O 06yquI/151 10 HC-
CKOJIBKMM  OOpa3oBaTeNbHBIM  IPO-
I'paMMaM, MHOT'UC U3 KOTOPBIX KaCarOoT-
csi  HMH(OPMALMOHHBIX  TEXHOJIOTHII.
CaiiT comep HUT HECKOJIBKO COTEH OT-
KPBITBIX 00pa30BaTeIbHBIX KYpCOB, IO
IPOXOXKJICHUH KOTOPHIX MOXXHO Oec-
IUIATHO IOJYYUTh 3JIEKTPOHHBIA Cep-
tupukar. Takke BO3MOXHO IIIATHOE
HOJy4eHHE CepTH(HKATOB O MOBBIIIE-
Huu kBanmpukanuu. Kpome Toro, op-
raHu3anusl JeHCTBYeT Kak H3/1aTelb-
CTBO, BBIIIYCKasl y4eOHYIO JUTEpaTypy
10 Kypcam.

2. | http://www.biblioclub.ru DIeKTPOHHO-OMOIHOTEYHAS Perucrpanus uepes
cucrtema (3bC) 11000 YHUBEPCH-
YHuBepcurerckas 0M0JIMOTEKa OHJIAH | TETCKUH KOMIIbIO-
Tep. B nanpHeimem
VHIUBUYJIbHBIN
HEOTPaHUYCHHBIN
JOCTYII U3 JII000H
TOYKH, B KOTOPOH
UMEETCsI TOCTYI K
cetu UHTEpHET
3. | http://urait.ru DeKTPOHHO-OMOIMOTE HAsI Peructpanus uepes
cucrema (3bC) 11000 yHUBEPCH-
Oo6pazoBarenpHas mwathopma FOpaiit | TeTCKHA KOMITBIO-
Tep. B nanpHeitem
VHIUBUYJIbHBIN
HEOTPaHUYEHHBIN
JOCTYTI U3 JII0O0H
TOYKH, B KOTOPOU
UMEETCsl TOCTYN K
cetu MHTEpHET
4. WWw.garant.r lNapanT.PV — I/IHV(bopMaHI/IOHHo- CB0OOOHBIN 10-
MIPaBOBOM MOpTAJI CTYII.
o. Poccuiickuii nHGOpMaIOHHBIH TOp-
www.elibrary.ru TaJ B 00J1aCTH HAYKH, TEXHOJIOTUH, Me- | CBOOOHBIN AOCTYII
JUIIMHBI 1 00pa30oBaHus
6. Poccuiickas KoMIbIOTEpHAs CIIPaBOY-

WWW.consultant.ru

HO-IIpaBOBad CUCTEMaA

CBo0oaHbIi foCcTyn

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUYEBHOM

AN CIOUIIJINHBI
MartepuanbpHO-TeXHIUECKass 0a3a, WHPOPMAIMOHHBIC TEXHOJIOTHH, MPOTPAMMHOE
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