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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

MaTtemaTudHe MOIEJ/IIOBAaHHS, aHaJi3 Ta KE€PYBaHHA CKJIaOHUMU ,ELI/IHaMi‘{HI/IMI/I cucreMamMm

Haspa po6oTH (aHrJ1)

Mathematical modeling, analysis and control of complex dynamical systems

Pedepar (yxp)

OO6'eKT HOCTHiI)XEHHS — MaTeMaTU4Hi MOAesi CKJIafHUX AWHAMIYHUX cucTeM. MeTa pobOTHM - NOOYHOBA, aHAJi3 HOBUX Ta
YAOCKOHAJIEHHS ICHYIOYMX MAaT€MaTUYHUX MOZEJIEN CKJIAIHUX AUHAMIYHUX CHUCTEM, YIOOCKOHAJIEHHS METOLIB Ta METOIUK
aHaJli3y, KEPyBaHHS Ta CIIOCTEPEKEHHS 3a CKIQJHMMU OUHAMIYHMMHU CHUCTEMaMU i3 3aCTOCYBAHHSIM METOJIB MAaT€MaTUYHOIO
MOJIEJIIOBAHHSI, TEOpii aBTOMAaTUYHOrO KEPYBAaHHSI Ta PETYJIOBaHHS, Teopii AudepeHliaNbHUX Ta Pi3HULEBUX PiBHSIHb, TEOPii
CTIMKOCTi Ta Teopii AUHAMiYHUX cUCTEM. METOAM HOCIIIKEHHS — METOOM MaTE€MaTU4YHOIO MOJEJIIOBAHHS, aBTOMAaTUYHOIO
KepyBaHHSl 1 peryJoBaHHS, Teopii AudepeHIianbHUX Ta Pi3HULIEBUX PiBHSIHb, CTiMKOCTI, AMHAMiYHUX CHUCTEM, MO3UTUBHUX
cucteM. OTpUMaHi pe3yJbTaTU Ta HOBU3HA — MOOYAOBAaHO PO3iMKHEHi AMCKPETHi I HENepepBHi MaTeMaTUYHi MoJesi CKIagHoi
IVHaMiyHOi cucTeMM i3 NMEeBHUMM OOMEXKEHHSIMM Ha I0YaTKOBi, BXifjHi, BUXiJHI Ta MPOMIKKOBI XapaKTEpPUCTUKU CHUCTEMHU.
OTpUMaHO YMOBH, 32 SIKUMH JOCJII)KYBaHi CUCTEMU € IMO3UTUBHUMH, aCUMITOTMYHO CTilKUMM (3a JISIyHOBUM), MOBHICTIO
KEepOBaHUMMU, CIIOCTEPEXYBaHUMHU 1 ieHTU(IKOBYBaHNMHU, 2 TAaKOK YMOBH, 32 SIKUMU € MOXJIMBICTb 3HIDKEHHS [TapaMeTpPUYHOI
YyTJIUBOCTI Mogeseil. Is1 cucTeM, y SIKAX IOPYLIYETbCSI OJHA 3 3a3HAYEHUX BJIACTUBOCTEMN, a TaKOX CUCTEM, 10 MOTPEOYIOTh
MOKpAaIleHHs IUHAMIYHUX BJIACTUBOCTEN Ta/ab0 cTabisizalii HeCTIMKUX PO3B'SI3KiB, BUAJIEHO Ta NOCIIIKEHO CIEKTP MOSKIMBUX
KepYyIUMX BIUIMBIB HAa CHUCTEMY, @ TAaKOX I100YIOBaHO 3aMKHEHi JMCKpeTHi N HelepepBHi MaTeMaTU4YHi Mopjesi AuHaMiqHOI
CHCTEMH, BUKOPUCTAHHS SIKUX B YMOBaX IOBHOI Ta HEMOBHOI iHdopMalii IIpo cTaH 00'€KTy B KOMILJIEKCI 3a6e31euye OTpUMaHHS
O6aKaHWX BJIACTUBOCTEN CHCTEMU. J|jIs1 PO3IMKHEHHX §I 3aMKHEHHMX MOJesieil pO3B's3aHO 337adyi IPOrpaMHOro KepyBaHHS Ta
CIIOCTEPE>KEHHS. PO3p06sIeHO 3arajibHy METOJNUKY AOCIIIKEHHS 3MiH BUXIIIHUX XapaKTEPUCTUK CKJIAZHOI AMHAMIYHOI CHUCTEMY,
33 SKOI0 OTPUMAaHO e(EeKTHMBHUI aJTrOPUTM KOMILJIEKCHOTO [OCTI[KEHHs Ta MPOrHO3YBAHHS IOBENiHKU CUCTeMHU. [IpuKianHi

JOCJIIPKEHHS 3[iICHEHO IJ1s1 cucTeM OyIb-sKoi Qi3su4HOI Mpupozy, 30Kpema eKOHOMIYHOi, €K0JIOTiYHOi i 6ios1oriyHoi cipsMoB
Pedepar (aHra)

A research object is mathematical models of complex dynamical systems. An aim of work is construction, analysis of new and
improvement of existing mathematical models of complex dynamical systems, improvement of methods and techniques for
analysis, control and observation of complex dynamic systems using methods of mathematical modeling, theory of automatic
control and regulation, theory of differential and difference equations, theory of stability and theory of dynamic systems.
Research methods are methods of mathematical modeling, automatic control and regulation, theory of differential and
difference equations, stability, dynamical systems, positive systems. The got results and novelty are the worked out open-loop
discrete and continuous mathematical models of complex dynamical system with certain constraints on the initial, input, output
and intermediate characteristics of the system. The conditions under which the studied systems are positive, asymptotically
stable (by Lyapunov), completely controlled, observed and identifiable, as well as the conditions under which it is possible to
decrease the parametric sensitivity of the models are obtained. For systems which have violated one of the indicated properties
as well as for systems requiring an improvement of dynamical properties and/or stabilization of unstable solutions, there has
been identified and investigated a spectrum of possible control actions for the system and has been constructed the closed-loop
discrete and continuous mathematical models of a dynamical system, the use of which in the complex in conditions of complete
and incomplete information about the state of the object provides the desired properties of the system. The problems of
program control and observation are solved for open-loop and closed-loop models. A general technique for studying changes in
the output characteristics of a complex dynamical system has been developed. According to such technique an effective
algorithm for a complex

Ingexc YIK: 519.61, YIK 519.61: 531.36 : 531.38



Kopgu Temarnunux pyopuk HTI: 27.41.15
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HazBa npoaykii (yKp): MaTeMaTH4He MOJIEIIOBAaHHSI, aHaJIi3 Ta KEPYBaHHS CKJIAIHUMU AUHAMIYHUMU CUCTEMaMHU.
HasBa npoaykuii (arru): Mathematical modeling, analysis and control of complex dynamical systems.

OuikyBaHi pe3yJbTaTH: MeTonu, Teopii

T'anmy3p 3acTocyBaHHS: MamHOOYAyBaHHS, TPAHCIIOPT, OyIiBHULITBO

Onuc npoaykuii (ykp): [I06y0BaHO pO3iMKHEHI IMCKPETHi 11 HETlepepBHi MaTeMaTUYHi MOJieJli CKJIaHOI IMHAMIYHOI CUCTEMH i3
NEBHMMHU OOMEXKEHHSIMU Ha I0YATKOBI, BXiJHi, BUXiJHi Ta MTPOMIXXKOBI XapaKT€PUCTUKU cUCTeMU. OTPUMaHO YMOBH, 3a SKUMHU
IOCJIiIPKyBaHi CUCTEMU € TIO3UTUBHUMU, AaCUMIITOTUYHO CTIMKUMU (32 JISSTyHOBUM), TOBHICTIO KEDOBAaHUMHU, ITOBHICTIO
CIIOCTEPEXYBAaHMMHU, TOBHICTIO i€ HTU()IKOBYBaHUMY, 8 TAKOXK YMOBH, 32 SIKUMU € MOXJIMBICTb 3HIKEHHSI TApaMEeTPUYHO]
YyTJIMBOCTI MoJeelt. [l cucTeM, y SIKUX IOPYIIYEThCS OfHA 3 3a3HaUY€HUX BIACTUBOCTEH, @ TAKOK CUCTEM, 1110 TIOTPEOYIOTh
MOKpallleHHs IMHAMIYHUX BJIAaCTUBOCTEl Ta,/abo cTabinizanii HeCTIHKUX pO3B’A3KiB, BUNIEHO Ta AOCIAKEHO CIIEKTP MOXKJIUBUX
KepYI4UX BIUIMBIB HA CUCTEMY, a TAKOX MOOYLOBAHO 3aMKHEHI AUCKPETHI 11 HellepepBHi MaTeMaTHYHi MOZeJli AUHAMIYHOI
CHCTEMH, BUKOPUCTAHHS SIKUX B YMOBax IIOBHOI Ta HETIOBHOI iHpopMallii Ipo cTaH 06'eKTy B KOMILIEKC] 3abe3neuye OTpPUMaHHS
6akaHMX BJIACTUBOCTEN CUCTEMHU. [l PO3iIMKHEHUX 1 3aMKHEHUX MOJieJiell pO3B’s13aHO 33ja4i MPOrpaMHOTO KePYBaHHS Ta
CIIOCTepeskeHHs. PO3p0o06JIeHO 3arajbHy METOAUKY NOCIiIKEHHS 3MiH BUXITHUX XapaKTEPUCTUK CKJIAIHOI IUHAMIUYHOI CUCTEMH,
3a SIKOI0 OTPMMAaHO e(PEKTUBHUI aJITOPUTM KOMIIJIEKCHOTO JOCTI)KEHHS Ta IPOrHO3yBaHH NOBEJiHKM cucTeMu. IIpuknanHi
JOCJIiIPKEHHS 3[ilICHEHO IJ1s1 cucTeM OyIb-sKoi Ppi3sndHOi MPUpoay, 30KpemMa eKOHOMIYHOI, €KOJIOTiyHO] I 6i0s10riqHOI
CIIPSIMOBAHOCTI. PO3p0o6s1eHO Ta peasnizoBaHO Mporpamy AJis 3[iliCHEHHS OOYMCIIOBAIbHUX PO3PaxXyHKIB 32 BUOKPEMJIEHUMU
cructeMamMu Pi3Hoi npupoau. HoBu3Ha HOCITIIKEHHS! IT0JISITa€ B MOSKIIMBOCTI 3aCTOCYBaHHS YHi(IKOBAHOTrO MiAX0ny 10

MO/IEJIIOBaHHS, aHAMi3y, KEPYBaHHSI Ta CIIOCTEPEXKEHHSI 32 CKJIQAHUMU JUHAMIYHUMH CUCTEMaMU.
ConjiasibHO-eKOHOMIYHa cnpsimoBaHicTk HTII: TlinBuineHHs TPONyKTUBHOCTI rpani

Cragis 3aBepmenocti HTII: 3sit o HIJIKP

Buposagskenns HTII: BnposagkeHo

Crpoku BrnpoBamskeHHs: 01.202012.2020

BupoGHHUK npoAyKuii: 3anopi3pKuil HallioHaIbHUI YHIBEPCUTET

Cro>kuBavi MpoAyKuii: 3aKiany BULIOI OCBITH

IlepcnexkTuBHI puHKHU: PO3p06Ka HAYKOBO-METOIUYHOI ITPOLYKIIil

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamu

®opmu Ta ymoBH nepegaui npogykuii: CriisibHi HIJIKP
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