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puring the period May 27-29, 2015 the traditional international conference “Dynamical Systems
Modeling and Stability Investigation” was held.The members of committees were

SCIENTIFIC COMMITTEE ORGANIZING COMMITTEE
Aliev F. (Baku, Azerbaidzhan), Bychkov O. (Kyiv, Ukraine),
Andreev A.S. (Ulyanovsk, Rusia), Chernii D.I (Kyiv, Ukraine),

Babaev A.E. (Kyiv, Ukraine),
Bastinec J. (Brno, Czech Republic),
Boychuk A.A. (Kyiv, Ukraine),
Chikrii A.O. (Kyiv, Ukraine),
piblik J. (Brno, Czech Republic),
Demidenko G.V. (Novosibirsk, Russia),
Domoshnitsky A. (Ariel, Israel),
Gyori I. (Vesprem, Hungary),
Ivanov AF. (Penn State, U.S.A.),
Kalitin B.S. (Minsk, Belorussia),
Karandzhulov L.I. (Sofia, Bulgaria),
Kubenke V.D. (Kyiv, Ukraine),
Makarov V.L. (Kyiv, Ukraine),
Martinyuk A.A. (Kyiv, Ukraine),
Miiller W.H. (Berlin, Germany),
Popusha O.M. (Murmansk, Russia),
Redko V.N. (Kyiv, Ukraine),
Ruzickova M. (Zilina, Slovak Republic),
Shmeidel E. (Byalystok, Poland),
Vasiliev S.N. (Moscow, Russia),
Zuev A.L. (Donetsk, Ukraine).

Dzhalladoval. A .(Kyiv,Ukraine,Vice Chairman),
Grygorenko A.Ya. (Kyiv, Ukraine),

Kapustyan 0.1 (Kyiv, Ukraine),

Kashpur O.F. (Kyiv, Ukraine),

Khusainov D.Ya. (Kyiv, Ukraine, Chairman),
Liashenko O. I (Kyiv, Ukraine),

Limarchenko O.S. (Kyiv, Ukraine),

Mazko A.P. (Kyiv, Ukraine),

Nikitchenko N.S. (Kyiv, Ukraine),
Onyshchenko S.M. (Kyiv, Ukraine),
Podchasov N.P. (Kyiv, Ukraine),

Shatyrko A.V (Kyiv, Ukraine, Vice Chairman),
Sirenko A.S. (Kyiv, Ukraine, Secretary),
Shkilniak S.S. (Kyiv, Ukraine),

Shvets A.Yu. (Kyiv, Ukraine),

Zhuk Ya. A. (Kyiv, Ukraine).

First conferences “Dynamical Systems Modeling and Stability
Investigation” were embarrassed by narrow frames of stability theory and
dynamical processes under superconductivity conditions. But taking into
account the growing interest to the conference, organizers have extended
the subject, which consists of five topics: “System Investigation”,
“System Modeling”, “Mechanical Systems”, “Control and Optimization”,
“Programming and Logic-mathematical Methods”.

The “Mathematical methods of system investigation”, the first topic, is connected to
mathematical studies of dynamical system investigation, described by different types of equations
(differential, functional), and mathematical modeling instrument development problems.

The “Methods and technologies of computer modeling” topic considers the wide spectrum of
mathematical modeling in physical, technological and biological processes. The reports about
stability in superconducting systems, technological processes investigation, financial and
economical models are presented.

The “Modeling and investigation of processes in mechanics” topic presents modern researches
on aerohydroelastic problems, composite materials mechanics, elasticity theory, plasticity,
destruction, bounded fields theory and theoretical mechanics.

The "Method of control and complex systems research" topic presents mathematical problems
of controlling technical and physical systems. The significant attention is devoted to control
problems in mechanical systems.

The “Logic-mathematical methods of modeling” topic aims to present new results in subject
domain specification, programming system development, logic of dynamic system modeling.

The “Modeling in Economy and Ecology” topic aims to present new results in presents modern
researches of economy and ecology modeling.
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The Conference covers the following topics:

The""Mathematical methods of system investigation"is connected to mathematical studics of
dynamical system, described by different types of equations (difference, differential, functional), and
mathematical modeling instrument development problems:

Investigation of differential, functional-differential and difference systems.

Investigation of system stability, controllability and optimization.

Bifurcations and chaos in dynamical systems.

Lyapunov's methods in system investigation. .

The"Methods and technologies of computer modeling"considers the wide spectrum of
mathematical models in physical, technological and biological processes. The reports about stability in
superconducting systems, technological processes investigation, financial and economical models are
presented:

Numerical Methods of Mathematical Physics.

Method and Technology computer calculations.

Specialized software and systems.

Software and Systems Modeling.

"The"Modeling and investigation of processes in mechanics"presents modemn researches on
acrohydroelastic problems, composite materials mechanics, elasticity theory, plasticity, destruction,

bounded fields theory and theoretical mechanics:

Mathematical modeling in composite materials of mechanics.

Modeling and investigation of dynamical processes in elastic and hydroelastic systems.

Mathematical modeling in connected fields of mechanics.

The'"Method of control and complex systems research"topic presents mathematical problems of
controlling technical and physical systems. The significant attention is devoted to control problems in
mechanical systems:

Methods of control and optimization.

The continuous-discrete systems

Methods of differential games.

Fuzzy modeling and systems with uncertainty

The'"Logic-mathematical methods of modeling'topic aims to present new results in subject domain

specification, programming system development, logic of dynamic system modeling:

Methods and tools of subject domains specifications. i

Methods and tools of software systems description.

Modal and temporal formalisms of systems modeling.

The'"Modeling in Economy and Ecology" topic aims to present new results in presents modern

researches of economy and ecology.modeling:

System modeling of dynamic processes in the economy.

Mathematical modeling of ecosystems.

Mathematical modeling of social processes.

CONTENTS
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K ABCOJIIOTHOM YCTOMYHABOCTH PEI'YJINPYEMBIX CUCTEM
B KPUTHYECKOM CJIYYAE

PaccMaTpUBaeTCs ypaBHEHHE ABHKCHUS HEIWHCHHBIX CHCTEM aBTOMATHYECKOrO YNPaBJCHHA B
KPUTHYECKOM CITy4ae

x=Ax+ B o), —>=7q,——= O',O"'DX“"E +F§’
¢( ) It n It ¢( ) 7

x(0)= x,, §(0)= &, 7(0)= 13, € I =[0,0),
rne A,B,D,E,F - T[OCTOSHHBIE MATPUIBl TOPALKOB
COOTBETCTBEHHO, MaTpuua A — TypBHLEBa, T.e. Relj(A) <0, j= E;, 4;(4) - cobcTeenHbIe

1)

nxn, nxl, 1xn, 1x1, 1x1§

3HayeHusa MaTtpuusl 4 . PyHKUHA
p(0) e ®, = {p(c) € C(R',R")p(c) = g0+ 9(0), 0 < p(0)0 < 11,07,

- - - - 2
9(0)=0,|p(0) < p.,0< . <0,Vo,0€R'}. &
rae € > 0 — CKOJb YrOHO MaJIoe YHCIIO.
#(0)e®, = {p(c) € C(R',R) |02 9(0)0 < 40", 9(0)=0, 3

lp(0) < 0.,0<p.<o,Vo, ceR'}
TTocKONBKY BeTHYHHE @, 0< @, <00, & >0 — CKOJNb YTOAHO MAJOE YHCIIO, TO BKIIOUCHHA (2),
(3) conepxar Bce HemwHeitnoctd m3 cexropa [0, 4,]. Berpeuatonmecs Ha TIPAaKTHKE CHCTEMB

aBTOMaTHYECKOTO YIPABJICHHA OTHOCATCA K CHCTEMaM C OrPaHMYEHHBIMH DecypcamH, JUIA TaKuX
cucteM dynkuns @(o) ynoenersopsier yenosusM (2), (3).

Viccnenyrores abcomoTHas yCTORYMBOCTD MOJIOKEHHS paBHOBecHS cheteMbl (1) — (3).

Ilpeutaractcs HOBBIH METOA WCCICAOBAHHA abCONIOTHOH  YCTOWYMBOCTH  TIOJIOKEHHA
PABHOBECHS HEIMHCHHBIX pPETYJIHPYEMBIX CHCTEM B KPHTHYCCKOM Cly4ae, IyTeM OLCHKH
HECOOCTBEHHBIX MHTErPANOB BJOJb pEIISHHA cHcTeMbl. HalineHsl CEKTOpHI, A€ TONOKEHAE
paBHOBeCHA CHCTEMBbI alCONMIOTHO YCTOH4YMBO W mpobnema AliepMaHa HMEET TOJOKHTEILHOS
pemerne. 3¢hexTHBHOCTh MeTOAa ToKa3aHa Ha npuMepe.OTIHYHTENbHON 0COOEHHOCTBIO MOAX0a
ABJACTCS MOTYYEHHE TOXUCCTB BAOJL PEUICHHS CHCTEMBI OTHOCHTENBHO BXOAHOH M BBIXONHOH
TIEPEMEHHBIX HENMHEHHOIO 3JIEMEHTa,KOTOPBIC MO3BOJAIOT HCIIONB30BaTh CBEACHHA O CBOMCTBAX
HETHHEWHOW 9acTH CHCTeMbl JJIA  OIEHKM HecOOCTBEHHBIX HHTerpanoB. Takod moaxon K
HCCNENOBAHNIO  abCOMIOTHOW — YCTOWYMWBOCTH — PETYNUPYEMBIX CHCTEM  IO3BOJMI  MOIY4HTh
NOMOJHATENbHBIE  COOTHOLICHHS, CBA3bIBalOUIde (a3OBBIC IEPEMEHHBIE, TIONY4HTh Gosee
3bdexTUBHbIC yCn0BUS a6COMOTHON YCTOHYHBOCTH.
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MO/EJIMPOBAHUE M AHAJIM3 YCTOWYUBOCTHU B CACTEME C LIHPOTHO-
UMITYJIbCHOU MOIYJISILUEN Y OTPAHUYEHMEM BEJMUYMHBI CUTHAJIA
YHNPABJIEHUA

Anrtonosckas O.T., lopronos B.U.

W3BeCTHO, YTO MpPH HCHONB30BAHWM WHEPUMOHHBIX 1IeNEH YTIPaBNCHHS MOJCTHPOBAHME U
aHanu3 yYCTOMYMBOCTH NPOLECCOB B MMIYJBCHBIX CHCTEMaX THIIA CHHTe3aTopoB uactor (CY), B
KOTOPBIX VIS PACIUMPCHHA [IHHAMMYECKOTO JHANa30Ha HCMONB3YETCS TPHMHLMI OrpPaHHYCHHSA
peJMuMHBl CHrHana (asoBOro JETEKTOpa, MOXKET ObITh OCYUICCTBICH Ha OCHOBE HCIIONBLIOBAHHUS
HenpephIBHBIX MaTemaTH4eckux Mojnened (MM) ¢ HemeproanweckoH XapakTepuCTHKOM (a3oBoro
perexropa [1]. Onmako, NpH WCNIONB30BAHWHM NETCKTOpa THNA «BHIOOPKA-3aTIOMMHAHHEY,
00€eCreUHBAIOMIEr0  BBHICOKOKAMECTBEHHOE  XpaHEHHEe HHOOPMAUMH MEXAY  YIPaBISIONHMHA
MMITYJIBCAMH, YYET OTrPAHMYCHHSI CHTHAJA HAa OCHOBE HENpEphIBHEIX MM npu onTuMmzanum
JUTATETIEHOCTH NIEPEXOIHBIX NTPOLIECCOB [2] CTAHOBHTCS HELENEeCOOOPasHBIM,

B HacTodmeM 10Kiae Ha IpUMeEpe paccMOTpenHs THNoBOH Monemn CY ¢ KoMOHHHPOBaHHEIM
ynpasienneM [3], peanu3ylOmMM TMpOUECC OTPAHMMCHWS CHIHANA YNpPAaBleHHs [0 TIPUHUMITY
BKJIIOYEHHS KaHala 4aCTOTHOro JerTektuposanus (Y1) Ha ocHOBe aHanM3a B DMHAMAKE TpoLEcca
YHCNa H OTHOCHTCIBHOTO PACMOJOKCHHA BO BPCMCHH HMIYJIHCOB, MNPUXOASIIMX HA BXOAbI
MMITYJTECHOTC 9acTOTHO-(hasoBoro aerekropa (MU®/I), nokasuiBaeTCa, YTO BBEACHUE B PACCMOTPCHHE
B xadecTBe (Ba3oBolff KOOPAWHATHI CTCNICHW 3allONHEHWA CYETYMKA 4Yucaa  koneGanuit
KBasUrapMOHWYECKOr0 OCUMJUIATOpA, NO3BONACT ECTECTBEHHBIM 00pa3oM BBECTH B PacCMOTPEHME
RHUCKPETHO-HEMpPEphIBHOE (Ha30BOC NPOCTPAHCTBO W HA OCHOBE 3TOLO C TNPHUBJICYEHHEM METONA
TOYEUHBIX OTOOpaXKeHHIt NOCTATOYHO MPOCTO OMHCATh MPONECC MIMPOTHO-WMITYIIBCHON MOTYJIALNH
$asoBEIX TpaekTOpHIt, BKTIOYAA MEXAHH3M 3aITyCKa W OTKJTIOYCHHS 3TArioB $a30BOT0 ¥ YACTOTHOTO
ynpasnenns. Ilpu 3Tom MccreaoBaHWe YCJIOBHMH CYWICCTBOBAHMA M YCTOWYMBOCTH —pexuMa
YIPABICHUSA ¢ MEXaHH3MOM DETYIHPOBAHHS ()a3sl NOMONHACTCA aHATM3OM CBOMCTB TOHYCYHOIO
OTOBpakenns, CBA3AHHOIO C BKIIOYEHWEM MMKIHYECKOrO MeXaHW3Ma PEXHMOB HacTOTHOTO |
$azosoro ynpasienus. KaueCTBeHHBIH aHaNW3 TNPOM3BEACHNH COOTBETCTBYIOIMX TOYEUHBIX
OTOSpaxeHmii MO3BONAET AOKA3ATE, YTO YCTOHYHBOCTH «B MAJOM» PEXHMMA YIIPABNCHUS JOCTaTOYHO
A% €ro yeroiuuBocTu B uenom/

BR JII Cucremer $a3oBoit aBTOMONCTPOMKH YaCTOTHI C DIEMEHTAMH muckpernsanuy / axrumsass

s JAXoBkuH A A, Kapsaxus B.A. u 1p.; non pen. B.B. lllaxruisasna. — M.: Ceass, 1979. — 224 ¢.

ropmi;){;l)}loflos B.M. K Teopun cucTeM HMITYIbCHO-(a3soBoii aBTonoacTpoitkn uactotsl / B.H.
e 138. Bysos: ITpuGopoctpocnne, 1974, Ne 10. - C. 40-43,

B - Z1CBUH B.A. CHHTe3aTOPEI 4acTOT C UMIYNBCHO-()a30BOil arrononcTpoiikoi / B.A. JleBun,

- Mamnosckuit, C K. Pomanos — M. Pamvo n cBa3b, 1989. - 232 c.
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