uka pador 3a 2015-2019 rr.
“Teopusi CKPBITBHIX KOJIEOAHNH M YCTOMYHUBOCTh JTUHAMMYECKHX CHCTeM”
A.¢.-m.H., npodeccopa CIIOI'Y Ky3nenosa Hukosnas Biagumuposuua

MareMaTuyeckoe MOJACTUPOBAHHE TUHAMUKH M OIpEACICHUE YCTOWYUBOCTH SBJSCTCS aKTyalbHEUIIUM
HampaBlieHHEM B Hay9YHOM U TEXHOJIOTMYECKOM pa3BHTHUH IOOOTO TOCYIapCTBa, KOTOPOE CTPEMHTCS 3aHSTh
TUAAPYIONINE TIO3WIIUN B COBPEMEHHOM Mupe. M3ydeHue mpenenpHBIX TUHAMHYECKHX PEXKAMOB (KOIeOaHW) U
YCTOMYUBOCTH HEOOXOAMMO B KIACCHYECKUX TCOPETHUYECKMX W B aKTYaJIbHBIX TPAKTHUYECKHX 3agadax. PazBurue
TEOPUU YCTOWYMBOCTH, TEOPUH OUdypKaluii, TEOPUM Xaoca, TEOPUU pOOACTHOTO YIIPABICHUS U HOBBIC
BBIYMCIIUTEIbHBIE TEXHOJOTHH TIO3BOJIMIIM IO-HOBOMY B3TJISIHYTh Ha pSAJ HW3BECTHBIX HAyYHBIX MPOOJIEM W
MPaKTHYECKUX 3aj[ad aHalIn3a yCTOMUYMBOCTH U KOJIEOaHUH B MHOTOMEPHBIX JMHAMUYECKUX MOJETAX, YTO MPHUBENO K
MOSIBJICHUIO TEOPHH CKPBITHIX KOJICOAHMI, CTaBIICH COBPEMEHHBIM 3TallOM Pa3BUTHs TCOPUU KOJECOAHUHN aKaJeMHKa
A.A. AngponoBa. OCHOBOH TEOpPHH CKpBITBIX KojeOaHMH cTajia HOBasg KiaccHUKaLus KoleOaHuil Kak
CaMOBO30YKIAIONTNXCS MIIM CKPBITHIX. B TO BpeMsi Kak caMOBO30YXKIcHHE KoieOaHWH MOXET OBITh 3(PPEKTHBHO
WCCIICJIOBAHO YHCIICHHO, BBISIBJICHUE CKPBITHIX KojeOaHWi TpeOyeT pa3padOTKM M TPUMEHCHHS CIICIUATBHBIX
AHAITMTUKO-YMCICHHBIX METOMOB. Ha mpakThke mepexoji COCTOSIHHSI CHUCTEMBI K CKPBITHIM KOJIGOaHUSM, BBI3BaHHBIN
BHEIIHUMH BO3MYIIEHUSAMH, YaCcTO MPUBOJUT K HEXKEJIATEIBHBIM PEXAMaM paOOTHI U SBISIETCS NPUINHON aBapuil
karacTpod. TTOMCK TMpenenbHBIX CKPHITHIX KOJeOaHui (CKPBITBIX aTTPaKTOPOB) W OIpEe/CHNE HaYaIbHBIX JTAHHBIX
Ul MX BH3YaJIM3alliM B OOILEM CiIydae OKa3bIBaeTCsl HETPUBHAJILHOHN 3agaueii, pelieHneM KOTOpoil B Hacrosiice
BpeMsl 3aHHUMaroTCsA yueHble pasueix crpan (https://scholar.google.com/scholar?q=hidden+attractor). B macrosmem
nukiae paboT TpPEACTaBIEHBl COBPEMEHHBIE aHAIWTHUKO-YMCIEHHBIE TIOAXOABI K aHaMW3y YCTOMYMBOCTH W
CaMOBO30YKIAIOMIUXCS U CKPBITHIX KOJCOaHWH. ODTHU TMOAXOJAbl MPHUMEHSATCS K H3BECTHBIM TEOPCTUYCCKUM U
MPAKTHYECKUM 3a/ladaM, B KOTOPBIX CKPBIThIC KoJeOaHus (MX OTCYTCTBHE WM HAIMYHME M PACIOJIOKEHUE) UTPAFOT
BaKHYIO POJIb, 2 pa3pabOTaHHBIE METO/IBI TIO3BOJISIFOT Y QEKTUBHO HCCIIE0BATh TPAHUIIBI YCTOWYNBOCTH W BEISBIISITH
CKPBITHIC KOJICOAHUSI.

[IpencraBneHHblid HHUKIT pabOT OTpa)kaeT pe3yJIbTaThl, BOIIEAIINE B JUCCEPTAIMIO aBTOPAa «AHAIUTHKO-
YHCIICHHBIC METO/IbI AHAJIN3a CKPBITHIX KOJICOAHUI» Ha COMCKAHHUE YUYEHOH CTENeHH TOKTOpa (u3.-MaT. HayK (OT3BIBBI:
wiren-kopp. PAH T'.A. Jleonos, U.M. Bypxuu, H.I'. Ky3genos, akagemuxk PAH E.A. Mukpud, akagemux PAH
B.I'. Ilemtexonos, wien-kopp. PAH P.M. IOcynos, B.M. Hexkopknu u axageMuxk PAH A.M. CepreeB - Beayias
opranmzanus UI® PAH), 3ammura kotopoit coctosnack 28.12.2016 B CII6I'Y, u ux pa3sutie. Bee mpeacTaBieHHbIC
B IMKJE paboT myOnuMKanuu ObUIM TOATOTOBIEHBI W BONLIM B OT4eThl McnoiHseMblx B CIIOI'Y poccuiickux u
MeXIyHapoIHbx npoektoB. PH®, PODU, Buytpennux rpantoB CIIOIY, mporpammel Beaymme Hay4HbIE MIKOJBI
P®.

HeranpHoe 0oOCyXIeHHE pE3ylbTaTOB aBTOpa U3 IPEACTaBICHHOTO LHMKIa padoT M HMX 3HAYUMOCTH
MpPEJICTAaBIEHO B TpUTIAalleHHOM o003ope s xypHana “Ussectus PAH. Teopus u cuctemsl ympaBieHUs’
(Kysnenos H.B., Teopusi ckpbITBIX KoJeOaHMH W yCTOMYMBOCTH cucTeM ympasienusi, M3sectus PAH. Teopus u
Cuctemsl ynpasienus, N5, 2020, ctp. 5-27: http://apcyb.spbu.ru/wp-content/uploads/2020-rus-TISURAN-Theory-
hidden-oscillations-Control-systems.pdf), rae ects cChIIKM Ha OGONBIIMHCTBO MPEACTABACHHBIX B IHKIE paboT, a
TaKKe MPEACTAaBICHO B BUACO CEKUMOHHOro nokinaaa Ha XII Bcepoccuiickom cbe3ne mo (yHIaMeHTaTbHBIM
mpobiiemaM Teopetndeckoir u npukiaamgHor mexaHuku 2019 (Kysnemor H.B., "Teopus CKpbITBIX KoieOaHHWH H
YCTOMUMBOCTE cUcTeM ypasienus'": https://www.youtube.com/watch?v=843m-rI5nTM).

3a nmocieqHue TOAbI TEOPHsI CKPBITHIX KOJIeOaHWH MOMy4nia Ipu3HaHUe HaydHOro coodiecTBa kak B Poccun,
TaKk ¥ 3a pyOeKOM: IEepBbIE OCHOBOIOJIATAIOIINE IMyOJUKaIMu 1O 3Toi TemaThke Bomuiu B 2016 r. B 1% cambIx
OUTApPYeMBIX crateit 6a3sr Web of Science. Bo MHOroMm Omaromapss WHTEpeCy K Pa3BUTHIO TEOPHUH CKPBITHIX
KoJieOaHuil B Mpe/CTaBICHHBIX MyOIuKaiusax aBrop pabotsl B 2016 u 2017 romax cran no manusim Web of Science
Group omHMM M3 JIBYX CaMbIX BBICOKOLUTHpYeMbIX poccuiickux yuenbix (Russian Highly Cited Researchers) B
obmactu MaTeMaTHKU (http://www.ras.ru/news/shownews.aspx?id=036a64c2-32f2-4624-bc32-8f0e4d138e7d;
https://spbu.ru/news-events/novosti/web-science-awards-2017-matematiki-i-bioinformatiki-spbgu-stali-samymi), a B
2019 romy BKIIIOUCH B INI00ATBbHBIN CITUCOK BhicoKouTUpyeMbix yueHsix (Highly Cited Researchers — stort craryc B
[TanxaiickoM pelTHHTe YHUBEPCUTETOB HMEET OJMHAKOBRIN Bec ¢ HobOeneBckoii mpemueii u OUIICOBCKOI Meabio)
B 00JIaCTH MEXIUCLUUIUIMHAPHBIX HCCIEIOBAaHUM, IlIe CTal OJHUM U3 4 y4eHbIX C OCHOBHBIM MECTOM padoTsl B PD
(http://apcyb.spbu.ru/wp-content/uploads/2019-KuznetsovNV-AppliedCyberneticsDepartment-SPbU.pdf ).

3HaYMMOCTh MPEACTaBICHHBIX B IIUKJE Pa0dOT Pe3ysIbTaTOB HOATBEPKAACTCS PUIIIALICHUSIMH aBTOpa IS UX
IIPEICTABICHUS] Ha IUICHAPHBIX AOKIANAax psAAa BEAYIIUMX MEXKIYHApOOHBIX M POCCHHMCKUX KOH(epeHuui, cpeau
xoropeix B 2020 romy: Kuznetsov N.V., Stability and hidden attractors in the simulation and theoretical study of
dynamical models (keynote lecture), IEEE/ACM 24th International Symposium on Distributed Simulation and Real
Time Applications, 2020 (Czech Republic) http://ds-rt.com/2020/keynote; N.V. Kuznetsov, Theory of hidden
oscillations and stability of dynamical systems (plenary lecture), 6th International Conference on Complex Dynamical
Systems and Applications, 2020 (February 21-23, India); Kuznetsov N.V., Theory of hidden oscillations (with a
tribute to Gennady A. Leonov) (plenary lecture), CHAOS 2020 (ltaly).
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Series of publications for 2015-2019 years
""The theory of hidden oscillations and the stability of dynamical systems™
Dr. Sci., Professor of St. Petersburg University
Nikolay Kuznetsov

Mathematical modeling of dynamics and determination of stability is the most urgent direction in the scientific
and technological development of any state that seeks to take a leading position in the modern world. The study of
limiting dynamic regimes (oscillations) and stability is necessary in classical theoretical and actual practical problems.
The development of the theory of absolute stability, the theory of bifurcations, the theory of chaos, and new
computing technologies made it possible to take a fresh look at a number of well-known theoretical and practical
problems in the analysis of multidimensional control systems, which led to the emergence of the theory of hidden
oscillations, which represents the genesis of the modern era of Andronov’s theory of oscillations. The theory of hidden
oscillation is based on a new classification of oscillations as self-excited or hidden. While the self-excitation of
oscillations can be effectively investigated numerically, the revealing of hidden oscillations requires the development
of special analytical-numerical methods. In practice, the transition of the state of the system to hidden oscillations
caused by external disturbances often leads to undesirable operating modes and is the cause of accidents and
catastrophes. Finding the limiting hidden oscillations (hidden attractors) and determining the initial data for their
visualization in the general case turns out to be a nontrivial problem that scientists from different countries are
currently studying (https://scholar.google.com/scholar?g=hidden+attractor).This series of works presents modern
analytical and numerical approaches to the analysis of stability and self-excited and hidden oscillations. These
approaches are applied to well-known theoretical and practical problems in which hidden oscillations (their absence or
presence and location) play an important role, and the developed methods make it possible to effectively investigate
the stability boundaries and reveal hidden oscillations.
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