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Pabouas mporpamma IUCHMILIMHBI pazpaboTraHa B cooTBeTcTBUHM C Ilpukazom Pextopa MI'Y
Nel216 ot 24 nHos0ps 2021 roma «OO6 yrBepkaeHun TpeOoBaHUN K OCHOBHBIM IIPOrpamMmam
NOJArOTOBKM HAy4YHBIX W HAy4YHO-IIEJArOTMYECKUX KaJIpOB B AaCIHUPAHTYpPE, CaMOCTOSITEIBHO
yCTaHaBIMBAaeMbIX MOCKOBCKUM IrOCyJJapCTBEHHBIM YHUBEpCUTETOM HMeHH M.B. JIoMoHOCOBa»

1. KpaTkas aHHOTaLMs:

Haseanue oucyunaunst OObIKHOBEHHBIE U] PepeHIIaIbHbIC YPABHEHUS U
ONITUMAJILHOE YTIPaBJICHUE

Henab u3y4eHuss AUCHUIVIMHBI. J[aHHBII KypC IOCBAILLEH CHUCTEMAaTH3allUM METOJIOB TEOPUU
OOBIKHOBEHHBIX U (PepeHITNATBHBIX YPAaBHEHUH U TEOPUH ONTUMAIBHOTO YIIPABJICHHUS, 4 TAKKE
00CYXXJIEHUIO YHCIEHHBIX METOJOB U IMPHIIOKEHUH, KOTOpbIE HE 3aTPAaruBalOTCS B IMOTOYHBIX
Kypcax. A UMEHHO: XaO0THYECKas JMHAMUKA B HEJIMHEWHBIX JUHAMUYECKUX CHUCTEMAX, METOJIbI
HCCIIEIOBAHUS YCTOMYMBOCTH U IE€peXoJ]a K XaoCy, BApUALMOHHBIE METO/bI PELICHUS KPACBbIX
3a/1a4 ¥ METOJbl ONTUMAJILHOTO YIpaBleHUs B 3amade cradmimsanuu. Llens kypca — HaydyuTh
HCIIOJIb30BaTh METOJBI UCCIICIOBAHUS [TMHAMUYECKUX U YIPABISAEMBIX CUCTEM B KOHKPETHBIX
3a/1a4ax.

2. YpoBeHb BBICIIETO 00pa30BaHUs —aCIUPAHTYpa

3. Hayunas cnemmamenocts 1.2.1., 1.2.2., 1.2.3, 1.1.2, 1.14., 115, 1.1.6., 235, 2.3.6,
oTpacib Hayku: OU3NKO-MaTEeMaTHYECKUE HAYKH,

Hayunas cneunansHocTs 1.2.2., oTpacinb Hayku: TexHUYeCKHue HAyKU
4. MecTo qucHUIUIMHBI (MOZyJisl) B CTpYKType IIporpaMmel aciupaHTypbl 2JIEKTUBHBIN KypC.

5. O0beM AUCHUTLINHBI (MOJIYJISI) COCTABIISET 2 3a4eTHBIC SUHUIIBI, BCero 72 vaca, U3 KOTOPHIX
28 yaca cocTaBiseT KOHTakTHas paboTa acmupaHTa ¢ mpemnogaBareneM, 44 yaca cOCTaBIsET
camocCTosTeNIbHas paboTa ydamerocs.

6. BxonHbie TpeOOBaHUS /111 OCBOEHUS TUCLUUIUIMHBI (MOAYJIS), IPEIBAPUTENbHbIE YCIOBUSI.
Ha npenpiqynux ypoBHSX BBICIIEr0 00pa30BaHMs JOKHBI ObITH OCBOEHBI OOIINE KYPCHI:

1. MaTemaTnueckuii aHaJIn3

2. JIuneiinas anreOpa

3. O6bIkHOBEHHBIE (D hepeHIInaNbHbIE ypaBHEHUS

4 OnTuManpHOE yIIpaBJiIeHUE



7. Cofep>kaHue JUCHUIIMHBI (MOLY/I51), CTPYKTYPUPOBaHHOE 10 TeMaM

HaumenoBanue u Bcero B Tomuncne
KPaTKoe coJiepKaHue
(uacwl)
pa3aesioB U TeM .
( ) KonrakTHas pabdora (padoTa BO B3aMMOJACHCTBHH € CamocrosiTesibHas paboTa
HCUMILTHHBI (MOTYJIS
AHCR AyIs), npenoaaBaTejieM), 4achbl 00y4yauerocs, 4acobl
W3HUX 13 HUX
(¢opma npomekyToOUHOM
arrecranuu 1o o A Yuebuble Bcero 5 Bcero
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Tema 1.XaoTnueckasn 16 6 2 - - 8 8 - 8

JAUHAMHUKA B HeJHHEHHBIX
JAUHAMHYCCKHX CHCTEMAX

Xaoc B JUCKPETHOU u
HEenpepbhIBHOU JUHAMUKE.
Y 1BoeHMe nepuojia HEJIMHEHHBIX
KoJreOaHui. CrpaHHBIH
aTTPaKTOp. YIPaBIEHUE XaOCOM.
Cunxponuzanusi. CHEKTpel H
ABTOKOPPEIIAIIHSL.




Tema 2. MeToanl
HCCJIeI0BAHNS
YCTOWYHUBOCTH PelleHuil.

OtoOpakeHue
Teopema
JIanynosa.JIsanmyHOBCKUE
MoKa3aTeId W METOABl  HX
BBIUUCIICHHS. budypxauuns
Xorda. Teopema 00
YCTOMYUBOCTHU Bapobarmmaa-
Kpacosckoro. Moaenb
Xomdunna 1 HEHPOHHBIE CETH.

Ilyankape.
®dnoke-
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Tema 3. Bapnanuonnsie
MeTOobI
pelICHUsIKPaeBbIX 3a1a4.

CHUMINUIEKTHYECKHE
UHTETPUPOBAHHS. Merton
HymepoBa.  Mertonst  Purna,
lanepkuHa © KOJUIOKaUMH Ha
npuMmepe ypaBHEHHUS
[peaunrepa.

METOIbI

Tema 4. Metoabl
OITUMAJIBLHOIO
ynpasJjieHusl B 3a/1aue

CTA0MJIH3AIIHN

ynpaBJ’IHCMOCTL nu
Ha6J'I}O,HaeMOCTI). OHTI/IMaJ'II)HOC
YyIiipaBJC€HUEC JUIIsL J'II/IHCI7[HO'
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KBaJIPaTHIHBIX CHCTEM.
VYpaBuenue Pukkatu. MeTtonbl

LQR, LQEm LQG (umstp

Kanmana).

[TpomesxyTouHast 20 2 18 18
arTecTalus: 3auem

(oK30MeEH)

Hroro 72 28 44




8. ObpazoBaTelbHBIC TEXHOJIOTUH.

[Ipu mpoBeACHUM JIEKIIMOHHBIX 3aHATUNW MPEAYyCMATPUBACTCS HCIOIb30BaHHE WH(HOPMAITUOHHBIX
TEXHOJIOTHH, BKJIIYAIOIIMX IakeThl MaremMaTuueckux mporpamm:MATLAB (Octave), Python u ap.
Hcnonp3oBanrne WHGOPMAIIMOHHBIX TEXHOJOTHI OCYIIECTBISICTCS, B YACTHOCTH, B MIPOIIECCE peaTN3aluu
AKTUBHBIX M MHTEPAKTUBHBIX (OpPM INpOBeNCHUS 3aHATUH. [Ipu dTeHun NeKuuid B KayecTBE MaTepHala,
WJUTFOCTPHUPYIOMIET0 BO3MOXXHOCTH MaTeMAaTHIECKOTO MOJCIHPOBAHNS B PA3IMYHBIX CUTYAIUSIX, AaKTHBHO
UCIOJIB3YIOTCSA TPUMEPBI U3 TPAKTHKKA OOpaOOTKH JaHHBIX B IPOIECCE UCCICIOBAaHUN B NMPEAMETHOMN
obnactu. HubopManMoOHHBIE ¥ WHTCPAKTUBHBIC TEXHOJOTHH HWCIOIB3YIOTCS TPH  OOCYXKICHHUH
NpOOJIEMHBIX W  HEOJHO3HAYHBIX BONPOCOB, TPEOYIOMUX BBIPAOOTKHM pEIICHUS B CHTYaIHH
HEOTIPEACIEHHOCTH.

9. YueOHO-MeTOInYECKUE MaTepUAIIbI 111 CAMOCTOSITENILHOM pabOThI MO TUCIUILIMHE (MOIYJIIO):

CamocTrosTenbHass paboTa ydYalllUXCsi COCTOMT B M3YYEHHM JIEKI[MOHHOTO MaTepuaina, y4eOHO-
METOJIMYECKON JTUTEPATyPhl, MOJTOTOBKU K TEKYILIEMY KOHTPOIO U MTPOMEKYTOUHOM aTTeCTaIlIH.

JIHTepaTypa JJIA CaMOCTOATEIbHON pa6OTLI CTYACHTOB B COOTBETCTBHUU C TCMATHUYCCKUM IIJIAHOM.
Tema 1 «XaoTuueckasi JUHAMHUKA B HeJIMHEHHBIX JUHAMHYECKHX CHCTEMAaX)

S. Lynch, Dynamical Systems with Applications using MATLAB, 2nd edn., Springer,Berlin, 2014
S. Lynch, Dynamical Systems with Applications using Python, 3rd edn., Springer, Berlin, 2018.

S. H. Strogatz, Nonlinear Dynamics And Chaos: With Applications To Physics, Biology, Chemistry,
and Engineering, 2ndedn., CRC Press, Boca Raton, 2015.

¢ A.H. Nayfeh, B. Balachandran, Applied Nonlinear Dynamics: Analytical, Computational, and
Experimental Methods, Wiley, New York, 1995.

Tema 2 «MeToabl HccIe10BaAaHUS YCTONYMBOCTH PeLLICHUID)

e [lonTpsarun JI.C. O6sikHOBeHHBIE U depeHnnanbHble ypaBHeHus. M.: Hayka, 1998.

e TuxonoB A.H., BacuibeBa A.b., CemnukoB A.I'. luddepenuunansusie ypaBHenus. M.: Hayka,
1985.

o @enoprok M.B. O6sikHOBeHHbIE U epeHianbable ypaBHeHus. M.:Hayka, 1980.

e J. Argyris, G. Faust, M. Haase, R. Friedrich, An Exploration of Dynamical Systems andChaos, 2nd
edn., Springer, Berlin, 2015.

e S. H. Strogatz, Nonlinear Dynamics And Chaos: With Applications To Physics, Biology, Chemistry,
And Engineering, 2ndedn., CRC Press, Boca Raton, 2015.

Tema 3 «BapuanuoHHbIEe METO/bI PELICHUSI KPaeBbIX 3a/1a4»
e J. P. Boyd, Chebyshev and Fourier Spectral Methods: 2nd edn. Dover, Mineola, NY, 2001.
Tema 4 «MeToabl ONITHMAJIBHOIO YIIPABJICHHSA B 3a/1a4e CTA0NIM3ALMN»

e JL. C. Ilontpsrun, B. I'. bontauckuii, P. B. I'amkpenunaze, E. @. Mumenko. Matemaruueckas Teopus
ONITUMAIIFHBIX TIporieccoB, M.: Hayka, 1961.


https://www.amazon.com/Steven-H-Strogatz/e/B001KHB290/ref=dp_byline_cont_book_1
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Nayfeh%2C+Ali+H
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Balachandran%2C+Balakumar
https://www.amazon.com/Steven-H-Strogatz/e/B001KHB290/ref=dp_byline_cont_book_1

B.T. llonsik, M. B. Xne6uukos JI. b. Panonopt, MATEMATHUYECKAS TEOPUA
ABTOMATHUYECKOI'OVYIIPABJIEHUS, M.: YPCC, 2019.

10. PecypcHoe obecrieueHue:

[TepeueHs OCHOBHOW M BCIIOMOTATENILHON Y4€OHOU TUTEPATYPhI KO BCEMY KypCy

OcHoBHas JuTeparypa:

B.T. [lonsx, M. B. Xnebuukos JI. b. Panonopt, MATEMATHUYECKAS TEOPUA
ABTOMATHNYECKOI'OYIIPABJIEHUMS, M.: YPCC, 2019.

JI. C. lloutpsirun, B. I'. bontsuckuid, P. B. 'amkpenuaze, E. ®. Munienko. Marematuueckas Teopus
ONTUMAJIBHBIX MporeccoB, M.: Hayka, 1961.

[HonTpsrun JI.C. O6bikHOBeHHbIE AuddepeHnnanbubie ypaBHenus. M.: Hayka, 1998.

J. P. Boyd, Chebyshev and Fourier Spectral Methods: 2nd edn. Dover, Mineola, NY, 2001.

S. Lynch, Dynamical Systems with Applications using MATLAB, 2nd edn.,Springer, Berlin, 2014.
S. Lynch, Dynamical Systems with Applications using Python, 3rd edn., Springer, Berlin, 2018.

S. H. Strogatz, Nonlinear Dynamics And Chaos: With Applications To Physics, Biology, Chemistry,
and Engineering, 2ndedn., CRC Press, Boca Raton, 2015.

JonosHUTEILHASA JIUTEPATYypa:

TuxonoB A.H., BacunmseBa A.b., CeemnukoB A.I. Jluddepennmanpapie ypaBHeHus. M.: Hayka,
1985.

®enoprok M.B. O0bikHOBeHHBIE TU(depenHnnanbabie ypaBHeHus. M.:Hayka, 1980.

J. Argyris, G. Faust, M. Haase, R. Friedrich, An Exploration of Dynamical Systems andChaos, 2nd
edn., Springer, Berlin, 2015.

A.H. Nayfeh, B. Balachandran, Applied Nonlinear Dynamics: Analytical, Computational, and
Experimental Methods, Wiley, New York, 1995.

[lepeuens UCTOMB3yeMBIX HHPOPMAIIMOHHBIX TEXHOJIOTUHN, UCTIONIb3YyEMbIX MPH OCYIIECTBICHUN
00pa3oBaTeNFHOTO TPOIIecca, BKIIFOYAs MPOrpaMMHOE oOecrieueHne, H(GOPMAIIMOHHBIE CITPABOYHEIC
CUCTEMBI (TIPU HEOOXOAUMOCTH):

http://elibrary.ru

WWW.SCOopus.com

https://octave.org/

https://jupyter.org/

Onucanue MaTCpHaHLHO-TCXHquCKOﬁ 0a3kbl.

3aHATUS IPOBOJATCS B AyJUTOPHUH, OCHAILICHHOW MYJIbTUMEIUNHBIM 3KPaHOM

11. SI3bIk mpenogaBaHus — pyCCKUi

12. Ilpennonasarenu:

Cmenenw, oonocnocms @HO., e-mail, Ten.: — n.¢.-m.H., npodeccopMenbrrkoB Hukomnaii
bopucoruu, melnikov@cs.msu.ru, 49593953595

DOoHABI OLEHOYHBIX Cpeacrs, HGOﬁXOIlI/IMbIe JISA OLICHKHU pe3yJbTaToB Oﬁy‘-leHI/Iﬂ


https://www.amazon.com/Steven-H-Strogatz/e/B001KHB290/ref=dp_byline_cont_book_1
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Nayfeh%2C+Ali+H
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Balachandran%2C+Balakumar
http://elibrary.ru/
http://www.scopus.com/
https://octave.org/
mailto:melnikov@cs.msu.ru

O0pa3ubl AoMaNIHUX 3a1aHull (MporpaMMm) 1Jisl MOJIy4YeHHsI IK3aMeHa:

1. Hammcarp mporpaMmy njisi BBIUMCIICHUS MYJbTUIUIMKATOPOB OUCKPEeMHOU TUHAMHKUA U HCCIEI0BATh
YCTOMYMBOCTh TMEpPUOIMYECKUX pemeHuil. HalTh 3HadeHuss mnapaMeTpoB OHQYpKalUU YIBOCHHS
epuoaa.

2. Hamucats mporpammy Ajsi BBIYMCICHHS MYJIbTHUIUIMKATOPOB HeNpepuléHOU NTUHAMUKUA U HCCIEI0BATh

YCTOMYMBOCTh TMEpPUOIMYECKUX pemeHuil. HalTi 3HadeHuss mnapaMeTpoB OHQPYpKalUU YIBOCHHS

nepuoaa.

ITocTpouTh ciekTporpaMmy TaHHOW THHAMUYECKOW CUCTEMBI U OMIPEAECIUTE XaAPAKTEP PEIICHUH.

4. PeamnzoBatb MeTox HymepoBa M NpUMEHHTH €ro JJisl pelIeHHs pPagualbHOM YacTH ypaBHEHUS
[lIpenunrepa.

5. Hamucate mporpammy, peanusyronryto GpuibTp Kanmana 1 JaHHON THHAMUYECKON CHCTEMBI.

w

MeTtoauyeckue MaTepuaJbl 1Jisl IPOBeAeHUS MPOIeYP OLleHUBAHUS Pe3yIbTATOB 00y4eHUsI

OueHka 3a HK3aMEHBBICTABJISETCS HA OCHOBE OTYETOB M IPOrPaMM, CIaHHBIX 32 CEMECTpP Ha CTPAHHULIE Kypca
B GoogleClassroom. YpoBeHb 3HaHHH acIUpaHTa [0 OICHUBACTCS Ha «OTIHYHOY, «XOPOIIO»,
«yJIOBJICTBOPUTEIILHOY» UJIN «HECYIOBJICTBOPUTEIBHO.





