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Monoepagpusi nocesiugena onpocam ycmouuueocmu u cmabunu3ayuy OUHAMUYECKUX CUCMEM C 2ucmepe-
3UCHBIMU HETTUHEUHOCMAMU.

Mamemamuyeckue mooenu MHOSUX NPOYECCO8 U cucmem U3 Qu3UKU, OUONO2UU, IKOHOMUKU, MeopUU ag-
MOMamMu4ecKo20 pecynuposanis u m.0. CGOOAMCs K Cucmemam Ouppepenyuanvhvix ypagHeHul, co0epircaujum
NOMUMO OOBIUHBIX (PYHKYUOHATLHOIX HENUHEUHOCMEN, HENUHEUHOCMU 2UCMEPEe3UCHOU NPUpoobl, Hanpumep,
SNEeKMPOMACHUMHbBIE KONeOAHUA 8 KOHMYpPe, COOepiCalljeM Ce2HemoNeKmpPUYecKue KOHOCHCAmopyl, SKOHOMU-
yeckue YUKl 8 YCI0BUAX «2UCEPE3UCHO20» NO0B8EOEHUsl IKOHOMUUECKUX A2eHMO8, CUCMeMbl YAPAasieHls, Co-
odeporcaujue eumepesucHele 36eHva U m.0. Baocnetimumu acnekmamu uzyuenus maxux mooenei Aeus0mces uc-
Cnedosanue ux YCmouuueOCmu U CMAabwiu3ayusi MaKux CUCMeEM.

Bo esedenuu obocrosvieaemes akmyanbHoCme memul, daemcst 0030p KIACCUYECKUX U COBPEMEHHbIX pa-
b60m, NOCESIUEHHBIX YCMOUYUBOCIU CUCIEM C 2UCMEPE3UCOM.

B nepeoii enase npusedenvi ochosHeie onpedeneHus, pakmol U NOTONCEHUsT MeOPUU YCMOUYUEOCIU CUC-
mem OupghepeHyuanbHbIX YPAGHEHUIl C 2UCMEPE3UCHBIMU (DY HKYUSIMUL.

Bmopas enasa noceswena sonpocam ycmoudugocmu cucmeM ¢ 2UCmepe3ucom 8 ciyuae, Ko20a Mampuya
JUHEUHOU Yyacmu cucmemul cypsuyesa. Ilomyuenvt yacmommusie kpumepuu ycmouyugocmu. Jlokazamel meopemoi
0 2100aNbHOL AcUMIMOmMuUKe, abCONOMHOU YCMOUYUBOCHU U OUXOMOMUYHOCIU CUCIEM C 2UCMEePe3UCHbBIMU
HeNUHEUHOCMAMU.

B mpemveii enage paccmampugaemcs Kpumudeckuil cuydatl, K020a Mampuya 1uHeuHou yacmu Cucmemol
ocobas. 30ecv nomyyeHvr coomgemcmaylouue Yacmommvie Kpumepuu 2100anbHol AcUMNMOMUKY, aOCONIOMHOU
yemotiyugocmu u ouxomomuyHocmu. Ilonyyennvie 60 6mopoil u mpemvell 21asax pe3ylbmamsl NPUMEHIIOMCs
OJIsL UCCNIe)OBAHUSL YCIMOUMUBOCIU OBYMEPHBIX OUPPEPEHYUATOHBIX CUCIEM C SUCMEPE3UCOM.

Yemeepmasi 2nasa nocesiujena npobieme 2apMoHudeckoll cmabunuzayuu cucmem ¢ eucmepesucom. Ilo-
JIYYEH YACMOMHbIL KPUMepuil 2apMOHUYECKOU CMAabWIu3ayuu HETUHEUHbIX CUCIEM, KOMOPbLL MOodcem Obimb
NpUMeHeH KaK OJisl aHaTU3d 3aX8amvl8aHUsl ASMOKONCOAHUL NOO YACMOMY GHEULHE20 2APMOHUYECKO20 8030¢ll-
cmeust, mak u st cmadunu3ayuy CUCmeM ¢ XaOmu4ecKkum no8eQeHUeM.

B namoii enase paccmampusaemcs 6onpoc o cmabunu3ayull HeIUHEUHOU CUCHeMbl NPOU3BOIbHbIM Ne-
PUOOUYECKUM BHEULHUM Bo30eticmauem. [[OKa3aHo cyuecmeosaHnue YyCmouyugo2o 8 yeiom nepuoouiecKkoco pe-
ULEHUS C NEPUOOOM GHEUIHE20 BO30ELICINBUSL.

Knuea adpecosana cneyuanucmam no OUHAMUYECKUM CUCMEMAM, OUpghepenyuanbHelm YPaGHeHUSIM U UX
NPUTOAHCEHUSAM, MeOPemU4ecKoll U NPUKIAOHOU MeXaHuKe, a Mmakdice CnyoeHmam U acnupanmam mMmamemamuye-
CKUX CReYUANbHOCMEIL.

Knwueesie cnosa: ougpdpepenyuanvhvie ypasHeHus: ¢ 2UCMEPE3UCHBIMU (DYHKYUSMU, OUHAMUYECKUE CUC-
membl, YCmOou4u8oCcms, CIMAabUIU3ayust, 2UCMEPe3uUc, OUXOMOMUYHOCHb.
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The book addresses the problems of stability and stabilization of dynamic systems with hysteresis nonlin-
earities.

Mathematical models of many processes and systems from physics, biology, economy, the theory of auto-
matic control, etc. are reduced to the systems of the differential equations containing nonlinearities of the hys-
teresis nature, for example, electromagnetic fluctuations in a contour containing ferroelectric condensers, eco-
nomic cycles in the conditions of «hysteresis» behavior of economic agents, the control systems containing hys-
teresis links, etc. in addition to usual functional nonlinearities. The most important aspects of studying such
models are research of their stability and stabilization of such systems.

In introduction, relevance of a subject is proved and the review of the classical and modern works de-
voted to stability of systems with a hysteresis is given.

In chapter 1, the main definitions, the data and provisions of the theory of stability of systems of the dif-
ferential equations with hysteresis functions are given.

Chapter 2 examines stability of systems with a hysteresis for a case, when a matrix of linear part of sys-
tem is gurvitsev. Frequency criteria for stability have been obtained. Theorems of a global asymptotics, absolute
stability and dichotomy of systems with hysteresis nonlinearities are proved.

In chapter 3, the critical case is considered, when a matrix of linear part of system is the special. Here
the corresponding frequency criteria for a global asymptotics, absolute stability and dichotomy have been ob-



tained. The results obtained in the second and third chapters are applied to study stability of two-dimensional
differential systems with a hysteresis.

Chapter 4 deals with the harmonious stabilization of systems with a hysteresis. The frequency criterion
for harmonious stabilization of nonlinear systems has been obtained, which can be applied both to analyze cap-
ture of self-oscillations by the frequency of external harmonious influence, and to stabilize systems with chaotic
behavior.

In chapter 5, stabilization of nonlinear system by any periodic external influence is considered. Existence
of steady, as a whole, periodic solution with the period of external influence is proved.

The book is intended for specialists in dynamic systems, the differential equations and their appendi-
ces, theoretical and applied mechanics, as well as for students and post-graduate students of mathematical
specialties.

Keywords: the differential equations with hysteresis functions, dynamic systems, stability, stabilization, a
hysteresis, dichotomy.





