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During the period May 24-26, 2017 the traditional International Conference “Dynamical Systems Modeling
and Stability Investigation” was held. The members of committees were

SCIENTIFIC COMMITTEE

Aliev F. (Baku, Azerbaidzhan),
Andreev A.S. (Ulyanovsk, Rusia),
Amirgalieva S. (Almaty, Kazakhstan),
Babaev A.E. (Kyiv, Ukraine),

Bastinec J. (Brno, Czech Republic),
Boychuk A.A. (Kyiv, Ukraine),
Cherevko 1.V. (Chernitsi, Ukraine),
Chikrii A.O. (Kyiv, Ukraine),

Diblik J. (Brno, Czech Republic),
Dimitrov G. (Sofia, Bulgaria),
Demidenko G.V. (Novosibirsk, Russia),
Domoshnitsky A. (Ariel, Israel),
Ivanov A.F. (Penn State, U.S.A)),
Kalitin B.S. (Minsk, Belorussia),
Karandzhulov L.I. (Sofia, Bulgaria),
Kolomodaev M. (Almaty, Kazakhstan),
Kubenko V.D. (Kyiv, Ukraine),

Krack Yu.V. (Kyiv, Ukraine),
Makarov V.L. (Kyiv, Ukraine),
Martinyuk A.A. (Kyiv, Ukraine),
Ruzickova M. (Zilina, Slovak Republic),
Sadyrbaev F. (Riga, Latvia)

Shmeidel E. (Byalystok, Poland),
Vasiliev S.N. (Moscow, Russia)

ORGANIZING COMMITTEE

Babaev A.A. (Kyiv, Ukraine),

Bychkov O. (Kyiv, Ukraine),

Chernii D.1 (Kyiv, Ukraine),
Dzhalladoval.A.(Kyiv,Ukraine,Vice Chairman)
Grygorenko A.Ya. (Kyiv, Ukraine),

Kapustyan O.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),
Shkilniak S.S. (Kyiv, Ukraine),

Zhuk Ya. A. (Kyiv, Ukraine).

The Conference covers the following topics:

1. Mathematical methods of system investigation.
= 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.

2. Methods and technologies of computer modeling.
= Numerical Methods of Mathematical Physics.
= Method and Technology computer calculations.
= Specialized software and systems.
= Software and Systems Modeling

3. Modeling and investigation of processes in 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.

4. Method of control and complex systems research
= Methods of control and optimization.
= The continuous-discrete systems
= Methods of differential games.
= Fuzzy modeling and systems with uncertainty.
= Modelling in economy and ecology.

5. Logic-mathematical methods of modeling.
= Methods and tools of subject domains specifications.
= Methods and tools of software systems description.
= Modal and temporal formalisms of systems modeling



Takox B 11eH ke mepiof] Bigoyacs

KOH®EPEHIISI-CYITY THUK
BCEVKPAIHCBKA HAYKOBO-TIPAKTUYHA KOH®EPEHILII MOJIOJIMX BUEHUX
«TeopeTnyHi Ta NPUKJIATHI ACTEKTH
3aCTOCYBaHHA iHPOPMANIHHMX TEXHOJIOTIH B rajy3i NPUPOIHHYHX HAYK

IMPOT'PAMHUI KOMITET

I'onoBa komiTety

Jimitpos I'eopri 3actynuuk aekana Faculty of
Information Sciences, npodecop, ULSIT
(Codis, bonrapis),

3aCTyMHUK TOJIOBU

Mimens [le3epin, npe3suaeHT yHIBEPCUTETY
micta Jle Man (JIe Man, ®panuis),
3acTymHUK TOJIOBH

buuko Onekcii, 3aBigyBad kadenpu
[IporpaMHuX cucTeM 1 TEXHOIOTIH, K.().-M.HAYK,
noueHTt (Kuis, Ykpaina),

[lleBuenko BikTop — mpodecop kadeapu
[IporpamMHHX cHCTEM i TEXHOJOTIH, J.T.H,
npodecop (Kuie, Ykpaina),

Typ6an FOpiii — mupexkTop HaBYAIBHO-
HAyKOBOT'O IHCTUTYTY 3a0YHO-TUCTAHIIIHHOTO
HaBuaHHs, 1.T.H. (PiBHE, YKpaina)

Cexkunii koH(pepenuii:

OPTAHIBALIMHUM KOMITET

IBanoB €.B. — acucrent kadenpu [Iporpamumx
CHCTEM 1 TEXHOJIOTIH, K.(.-M. HayK,

[Monsxos C.A. — nouent kadeapu [Iporpamuux
CHUCTEM 1 TEXHOJIOT1H, K.(.-M. HayK, JOICHT
[Monepemasak C.B. — morent kadenpu [Iporpamunx
CHCTEM i TEXHOIIOTIH, K.T. HAYK, JOIEHT

Cynpyn O.M. — nouent kadenpu [IporpamMuux
CHCTEM 1 TEXHOJIOTIH, K.(.-M. HAYK, JOIEHT
Kosanenko JI.b. — nexan dpaxynsTeTy

koM roTepHux Hayk OJIEKY, k.r.H., nonenr
Kysniuenko C.JI. — noueHt kadeapu
iH(QOpMAaIiHHUX TEXHOIOTIH, K.T.H.

Tepemenko T.M. — noueHT kadenpu
iH(pOpMaLliHHIX TEXHOJOTIH, K.T.H.

Ilynrap H.M. - acucrent xadempn inpopmariitaux
TEXHOJIOTiH, TonoBa HaykoBoro ToBapucTaa
CTYZCHTIB, acIipaHTiB, JOKTOPAHTIB Ta MOJIOINX
BueHux OJIEKY

Bemukonuuii C.C. — noneHt kadenpu
iH(pOpMAaIiTHUX TEXHOJIOT1i, K.T.H., TOJIOBA
HaykoBoro ToBapucTsa GakyabTeTy KOMIT IOTEPHHX
Hayk OJIEKY

= MaremaTuyHi OCHOBU 1H(POpPMAIIHHUX TEXHOIOT1I

= [‘eoinopmaliiiHi CHCTEMH Ta TEXHOJIOT11

= [HdopmarriiiHi TEXHOJIOTII B CHCTEMaX MOHITOPUHTY HaBKOJUIIIHBOTO CEPETIOBUINA
* Texnonorii BOyJ0OBaHUX 1 MOOUIBHUX CUCTEM



CONTENTS

1. Mathematical methods of system investigation .................ccoiiiiiii i, 14
Aliev F.A., Aliev N.A., Alieva G.S., Hajieva N.S. - Algorithm to solution a system of hyperbolic
equations describing the motion in oil poduction in gas-lift process.............ccoovviiiiiiiiiiinnni. 15
Auzinger W., Burkotova J., Rachunkova I. - Shooting methods for impulsive boundary value

PO IS o e 16
Azizbayov E. I. Mehraliyev Y.T. - On solvability of an inverse problem for determination of higher
derivative coefficient in a parabolic equation with Neumann and integral conditions ................ 17
Batyuk L.V., Astapovich D.F., Berest V.P., Kizilova N.N. - Mathematical modelling of
conformational dynamics of DNA by dielectric SPectroSCOPY .......c.oevvivriieiiiiiiiiiiiiaeennss. 19
Borysenko O.D., Borysenko O.V. - On the fourth order oscillating systems under the action of
external stochastic periodic diSturbanCes ..o 21
Borysenko O.D., Borysenko D.O. - On the stochastic logistic differential equations ............... 22
Brokan E., Sadyrbaev F. - Differential equations in gene regulatory theory ........................... 23

ChuikoS.M., DzyubaM.V. - On a regularization method for solving matrix Sylvester equation ....24

Domoshnitsky A. - On stability of delay differential systems ...............cccoooiiiiiiiiiin cvnnnn. 25
Dziubenko K. G. - Solution of stochastic differential equation for control problem ................. 26
Fedorova K. M. - About one mathematical model of dynamics of free competition market ......... 27
Garashchenko F.G., Matvienko V.T., Kharchenko I.1. - Linear accelerator’s parameters

optimization in tasks of charged particles’ beam control ... 28

Ivanov A.F. - Global stability and periodic solutions in cyclic systems of differential delay

10| T8 ) 1 T 29
Kalitine B. S.- On solving the problemes of stability by Lyapunov’s direct method ................ 30
Karataeva T., Koshmanenko V., Petrenko S. - Equilibrium state of the conflict dynamical system
and the Hahn-Jordan decompositioin of Signed Measures ...........c.oooevviiiiiriiiiiiiiiieeienns 31
Kovalchuk V. - Bifurcational analysis of the dynamic system with follower force .................. 32
Ozbekler A. - Disconjugacy via Lyapunov and Vallee-Poussin type inequalities for forced
differential EqQUALIONS ........oiiiit i e 33
Lasiecka I., Pokojovy M., Xiang Wan - Global existence and exponential stability for a nonlinear
thermoelastic Kirchhoff-Love plate ..., 34
Pokutnyi O. O. - Bifurcation and branching of solutions of autonomous boundary value problems
with applications IN ChEMISTIY ... ... e 35
Ponomarenko V. P. - Stability, bifurcation, and dynamical behavior of complex nonlinear system
with phase and gain CONEIOL. ... ..o i e, 36
Savchin V.M. - Some geometrical aspects of infinite-dimensional mechanical systems ............. 37

Shatyrko A. - Some aspects of application direct Lyapunov method to qualitative analysis of Lur’e
TYPE CONTIOl QY S BMIS .ttt e e 38

Slabospitsky A. S. -About recurrent least squares time-varying parameter estimation with least
deviations from ‘attraction’ points for linear dynamic objects under non-classical assumptions ...39



Cemenos B.B. - CxoaumocTh cxeM pacuiernieHust 1JIsl ONEepaTOPHbIX BKIFOYEHU ¢ MOHOTOHHBIMU

Q) 803 050 0121 0 TP 174
Crosn B.A., Janum C.T. - [Ipo maremMaTu4Hi MOJIEIl JMHAMIKA TPUBUMIPHUX TPYXKHUX TIT ...... 175
[lep6ax. B. ®. Henuneitnslit HaOmo1aTeNh TMHAMUYECKIX CHCTEM C HEOMIPEAEIEHHOCTBIO ........ 176
5. Logic-mathematical methods of modeling ..., 177
Fedorova M. V. - Orbital schreier graphs of free products of cyclic groups........................... 178
Radin M. A.; Kent C.; Wilkins N.P.; Bula I. - Periodic and eventually periodic solutions of piece-
wise difference equations & applications ................ccooiiiiiiiiiiiiiii i LT
Kongpartiok C.C., Kpak 10.B. - [TnarpopmonesanexHe nporpamuae 3a0e3rmeueHHs 1 PO3pOOKH
CHUCTEM KECTOBOT KOMYHIKAITIT. « .t tutettt ittt et et et et et et et et e et et et et et e aaeeneeaeans 180
Kosaip 10.B., Kpak FO.B. - ®yHk1ii kepyBaHHs BipTyaJIbHUM IPOLIECOM y CUCTEMaX KEeCTOBOI
L0173 U122 00 181
KpuBoimam A. B. - 3acTocyBaHHS KOMITO3UIIHHO-HOMIHATHBHOTO ITiTXOy O BUSHHUCHHS JIOT1KU
o011 (3515 ¥ 182
Mawmonosa I'.B., ®inonuyk JI.4. - MonenroBaHHHS 3arpo3 O0OpProBoi O€3MmeKu yKpaidu. ........... 183
Haywmexo 1. JI. - AGCTpakTHI TUTIU TaHHUX B KYPCl «TE€OPisS MPOTPAMYBAHHI) ....eevvennenennn.n. 184

Hikituenko M.C., llIkinpask O.C., llkinpaskx C.C. - BiTHOIIEHHS JTOTIYHOTO HACIIIKY B JIOTiKaX
MOHOTOHHHMX Ta HEMOHOTOHHHUX YACTKOBHUX IMPEIUKATIB. .. uvtenttentsenneeanreenneaanseenneennneannens 185

[IximeHsak O. C. - [ToGymoBa CeKBEHIIMHUX YUCICHb MOJATBHUX JIOT1IK HEMOHOTOHHUX YaCTKOBHUX
L0101 0705 1 ) S 186

[xinpusix C.C., BonkoBuupkuii /1.b.. - [ToOynoBa uncieHb CEKBEHIIHHOTO TUITY B JIOTIKAaX
PEHOMIHATUBHUX Ta 0€3KBAHTOPHO-()YHKIIOHATBHUX PIBHI. . uuettttntentatenteeeneniennenaenennen 187

SAmxak M.C., Trotronnuk M.1. - Jlesiki napanenbHi afrOpUTMHU OLIIHIOBAaHHS CTaHYy Ta SKOCTI
(YHKIIOHYBAHHS CKITATHIX CHCTEM. ..t euteutttntentent ettt et et ete et eaeeaeeae et e e e e eneaeeeeneenes 188

6. Kondepenuisa-cynyrnuk «Teopernuni Ta NpUKJIaaHI aCEKTH 3aCTOCYBaHHA IHpOpMAaIiii-

HUX TEXHOJIOTIH B TAJY31 MPHPOTHIUYMX HAYKD  .ovtttnenanenanenineneneneeeaeaaaeaeaaanenenns 189
Brazhenenko M.G., Kinzersky D.S., Bychkov O.S., Shevchenko V.L. - Formulation of the problem
of the automation of publication and subscription in emergency control wireless networks .......... 190
Brazhenenko M.G., Kinzersky D.S., Bychkov O.S., Shevchenko V.L. - Comparison of protocols
criteria for emergency control Wireless NEIWOIKS .........cccoviiiieiiiiiic e 191
Brazhenenko M.G., Kinzersky D.S., Bychkov O.S., Shevchenko V.L. - Evaluating the

effectiveness of protocols for emergency control wireless Networks .........ccccovvvevviviieeiieciiesie e, 192
Pubanouka M.C. Haspoupkuiit M.B. - Using artifitial immune systems to resolve traveling

Sre [T oA 0] 1] o] (=10 o PSPPSR 193
Benukonuwuii C. C., Cupuun [[.0. - Ananituka ta pedaxropinr inrepdeiicis CRM-cucrem ....... 194

Benmukonuuii C. C., Tumodeera O. C. - [neanizoBani Mojeli peIHKUHIPUHTY BHIIB 3a0€3MICUCHHS
TIPOTPAMHIX CHCTEM ....uvviuriessesssreesessssasssssassesssssassesssssassesssssaabessss e e be s es s e e nb e e ss b e e be s e as e e sbe e s sneenbesenn e e 195

12



Benukoanuii CranicnaB CepriiioBuy, KaHAUAAT TEXH. HAYK, TOLEHT, JOKTOPAHT
Hayionanonuii ynieepcumem « Ooecvka mopcoka axademisy, Odeca, Yrpaina
e-mail: dotsent1981@mail.ru

Tumodeesa Onena CepriiBHa, acmipaHT

Ooecovkuii deparcasnuil exono2iynutl ynieepcumem, Odeca, Yrpaina

e-mail: smsl1985@mail.ru

IAEAJII30OBAHI MOJEJII PETH KUHIPUHI'Y BUAIB 3ABE3ITEYEHHA
ITPOI'PAMHUX CUCTEM

Benukonuuii C. C., Tumodeena O. C.

[Tporpamui cucremu (I1C) 3acTOCOBYIOTBCSI Y PI3HOMAHITHUX Tally3sX JKUTTS W JISUTBHOCTI
JIOAWHYU, aje HaiOuIblle MOIIMPEHHS BOHM OTPHUMAJIM y MPOMHCIOBOCTI, NMPOEKTYBaHHI Ta
iHpokomynikarmisx. Ilpuuomy excruryaramis [IC, y KoXHIM OKpewmiil Tamy3l 3acTOCYBaHHS
(BupoOHUNITBO, OYAIBHUIITBO, TEJIEKOMYHIKallii Ta 3B'S30K, cdepa MOCIYyr Ta iH.), Mae CBOI
MIPUHITATIOB] BIZIMIHHOCTI.

CrinsHoi pucoro s ycix [1C 3anumaerbes Te, Mo i BIUIMBOM Yacy Ta 1HIIMX HEBiJ €EMHUX
(dakTopiB iHpopMaTu3allii (OHOBJICHHS: ONEpaIifHUX CUCTEM, MOB IIPOrpaMyBaHHs, IPUHIIMITIB JTii
PO3MOJIITICHHX CUCTEM OOpPOOKM [aHUX TOIIO) BiAOYBA€THCS  CBONIOIIMHE CTapiHHS BHIB
3abe3neyeHHss [IC. Taka TeHneHIs MPU3BOAE JO TOTIPHICHHS IBHIKICHUX, 1H(OpMaIliiHO-
KOMYHIKaIliiHUX, rpaiuHUX, YACOBUX Ta IHIIUX XapaKTEPUCTHUK, aX 70 oBHOI BixMosH [1C.

[Mpobnemy peimxkunipuary IIC Oymo posrmsayro y [1, 2]. Meromomoriuni 3acau
peirmkuHIpuHTY Oyi0 3akianeHo y [3]. 3rigHo 3 nMMu 3acagamu, MOCTae€ HEOOXIAHICTh PO3POOKH
imeami3zoBanux Mojenei peimkuHipuHry (IMP) kokHoro 3 BuAiB 3abe3neueHHs (TEXHIYHE,
MareMaTuyiHe, iHpopMalliitHe, IporpaMHe, JTIHIBICTUYHE, opraHizauiiiHe Toro) [1C.

3anporionoBani IMP BuniB 3abesneuennss [IC sBasitoTh c0O0I0 €BOMIONINHI CHipali, sKi
noOy0BaHi y WIIHAPUYHINA CUCTEMI KOOpPIMHAT, JIe:

— KyT @ — II€ 4ac, IPOTATOM SIKOTO BiIOYBa€ThCS PEIHKUHIPUHT (3pOCTA€ 32 TOJIUHHUKOBOIO
CTPUJIKOIO Ta 301IBIIYETHCS KUTBKICTh IOBHUX 00€PTiB);

— 'y — paailyc-BeKTOp BUTPAT (MOYIb SIKOTO 301IBIIYETHCS);

— BiCh N — KIJBKICTH 17IeHTU(IKOBAHUX MPOTPAMHHUX KOMIOHEHTIB ((hi3MYHUX MOAYIIB KOXY)
y JiHIHHOMY MacmTabi ab0 KUIBKICTh BepH(IKOBAaHUX PSAKIB MPOTPaMHOTO KOOy Y
norapupmMidHOMY MacIITaoi;

— moyaTokK Bici N («O») — HyIbOBA TOYKA PEIHKUHIPHUHTY.

Omeparii 3 IMP BigOyBaroThCs y HACTYNMHHMX MPOCKIISX: Yy MPOEKIli 4acy Ta BUTpaT; Y
130METpHUHIN TPOEKIil MNPOrpaMHUX KOMIIOHEHTIB; Yy JorapuMidHii mpoekuii psAaKiB
MPOTPaMHOTO KOJIY.

Po3pobnena Mozienb cTaHe y MPUTo/1i CUCTEMHUM apXiTeKTOpaM Ta MEHEKepaM MPOEKTY, SKi
3aistHI y repenpoekTyBanH1 Ta repepooiri [1C, 1o Bke 3HaX0IAThCs Y KUTbKapidHii eKCIlTyaTaltii.

1. Bemukomueiit C. C. IIpobGrema pewHXUHUPUHTA BHIOB OOECIEYCHHUS CHCTEM
aBTOMaTH3MpoBaHHOTO mpoektupoBanus / C. C. Benuxomgusiii // MexayH. Hayd. XKypH.
«Ympansrormye cucteMbl u MamuHb. — 2014, — Ne 1. — C. 57 - 61, 76.

2. Benuxoguuii C. C. PeiHXUHIPUHT CHCTEM MOHITOPUHTY Ta JAMCTAHIIMHOTO YIpPaBIiHHA
cynHoBuMH eHepretnuyHuMu yctanoBkamu / C. C. Benukomguuit // «ABtomarmka 2015»: matep.
XXII mixkH. koH}. 3 aBTOM. yrpasi., 10 — 11 Bep. 2015 p. — Oneca, 2015. — C. 133 — 134.

3. Bemukomssii C. C. MeTogosoruyeckue OCHOBBI  PEUHXUHUPUHTA  CHCTEM
aBTOMaTH3upoBaHHOro mpoektupoBanuss / C. C. Benuxomgusiii // MexayH. Hayd. XKypH.
«YTIpaBIsmONMe CUCTEMBI U MamuHb). — 2014, — No 2. — C. 39 — 43.
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