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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka MeToziB MaTeMaTUYHOI iHTepIIpeTallii CKIaJHUX MPOLeCiB M0 HAGIIDKEHNX TaHUX BUMiPIOBaHb

Haspa po6oTH (aHrJ1)

Development of the mathematic interpretation methods for unknowncomplicated processes using the data of approximate

measurements

Pedepar (ykp)

O6'exT [HoOCHiIpKEHHd - MaTeMaTUyHi Mofesi CKIaJHUX [OWHAaMiYHMX OO0'eKTiB y cdepax BHUCOKMX TEXHOJOrin. Merta
JocrinkeHHs - Po3pobka MeToAiB imeHTudikalii MaTeMaTUYHNAX MOJesel CKIaAHUX JUHAMIYHUX CUCTEM i METO[IiB MOOYAOBHU ix
CIIPOIIEHUX AMPOKCHMYIOUMX MaTeMaTWYHUX Mopeseil. MeToau AOCHimKeHHs - MeTogu poO3B'sS3yBaHHS OOEpHEHUX 3ajad,
ineHTudikanis AMHAMIYHAX CUCTEM B yMOBaxX HEBMU3HAUYEHOCTiI MapaMeTPUYHUX, CTPYKTYPHUX Ta 30BHIIIHIX 30ypeHb, METOAU
niniiiHOI anre6py, onTMMisalii, Teopii cTilikocTi. OTpuMaHi pesynbratu: I100yZ0BaHO KJIAcH alPOKCUMYIOUMX MaTE€MaTUYHUX
Mogesnen NJil JUHAMIYHMX CHCTEM 3 30CepePKeHMMHU Ta PO3MOMiJIeHUMHU MapaMeTpaMH, CKJIATHICTh SKUX Y3TOIKEHO 3 piBHEM
HEBU3HA4YeHOCTi BUMipioBaHoi iHdopmalii Ipo cucTeMy B yMOBax, KOJIM HEBU3HAYEHICTb HE Ma€ KOPUCHUX CTOXaCTUYHUX
BJIACTUBOCTE. PO3p06IeHO IBOXETATHUI MeTOM, YaCTOTHOI ineHTHdiKalii JiHIMHUX CTalliOHapHUX MOJiesiel IMHAMIYHUX CUCTEM.
BcraHoBiIEHO, 10 3a JONIOMOrOI0 BapilOBaHHS PO3MIDHOCTI MOJe, SIK AUCKPETHOIO NapaMeTpy peryysapusalii 3amadi, MOXHA
326€3MeYUTH y3TOMKEHICTb MDK HAasBHOIO HEBM3HAUEHICTIO Yy JAHUX i MOXMOKOIO OILiHIOBAHHS MapameTpiB Mojesi. B pamkax
rapaHTOBAHOTO MiAXOJY [0 HEBU3HAYEHOCTi OYJI0 pO3POO6JIEHO HOBUII METOJ PO3B'SI3aHHS I1€PEBU3HAYEHUX CHUCTEM JIHIAHUX
piBHSHB. [ToKa3aHa MOJKJIMBICTb 3aCTOCYBaHHS METOHY IO BHDIlIE€HHS 3afadi 3HAXOJKEHHS OpieHTalii KoCMiYHOro amapary 3a
HETOYHMMU JJAHVMHU BUMiPIOBaJIbHUX MPUCTPOIB. PO3IJIIHYTO 3aCTOCYBaHHS METOMY CKiHYEHHUX ejeMeHTiB [leTpoBa-T'anbopKiHa
i3 KBaZpaTHYHNMU BaroBUMu QYHKLISIMU [0 iHTerpyBaHHS PiBHSIHb MarHiTHOI TiipoAHaMIKH i3 1BOMa IIPOCTOPOBUMHU 3MiHHUMU.
[To6ynoBaHO CKiHUEHHO-BUMIPHY MOJEJb y BUIJISAI HEMIHIHOI CUCTEMU 3BUYANHUX JUdepeHLiaIbHUX PiBHSHb. 3alIPOIIOHOBAHO
crioci6 BubGOpy cTabinmizylounx napameTpiB y BaroBux (yHKIiSX TpuBuMipHOro meromy Ilerposa-l'asmbopkiHa. OTpumaHo
PO3B'SI3KM 33724 OIiHIOBAHHS CTaHy (Pi3MYHUX NPOLECIB, IO ONKUCYIOTHCS PIBHSIHHSIMHM B YACTUHHUX IOXiTHHUX 32 Pe3yJIbTaTaMH

BUMIPIOBaHHS TaKHX IIPOLIECIB Y JIOKAJIbLHUX 00JI1aCTSIX.
Pedepar (aHra)

The object of study: mathematical models of complex dynamic systems encounterd in high-tech fields. The purpose of the
research: development of identification methods of mathematical models of complex dynamic systems and methods for
constructing their approximate simplified mathematical models. Research methods: methods of solving inverse problems,
identification of dynamical systems under parametric, structural uncertainty, and external disturbances, methods of linear
algebra, optimization, stability theory. Results: A class of approximate mathematical models for dynamical systems with lump
and distributed parameters was considered. The model complexity is consistent with the level of uncertainty of the measured
information on the system where uncertainty is not assumed to possess helpful stochastic properties. A two-step frequency
identification method for linear stationary models of dynamic systems has been developed. It was found that by varying the
dimension of the model as a discrete regularization parameter of the problem, it is possible to ensure consistency between the
existing uncertainty in the data and the accuracy of model parameters estimation. Within the framework of guaranteed
approach to treatment of uncertainty it has developed a new method for solving overdetermined systems of linear equations. It
has been shown a possibility of application of the method for solving the problem of spacecraft attitude determination, based on
inaccurate data of measurement devices. The application of finite element Petrov-Galerkin method with quadratic weighting
functions to the integration of the equations of magnetohydrodynamics with two space variables has been considered. Finite-
dimensional model of the nonlinear system of ordinary differential equations has been built using the method. The method of
selection of stabilizing parameters in the weight functions of the three-dimensional version of the Petrov-Galerkin method has
been proposed. Solutions of state estimation problem for the physical processes described by partial differential equations
based on the measurements of the processes in local areas has been obtaind.



Inpexc YIK: 629.78, 519.71; 510.22; 629.78; 681.5

Kopu Temarnunux pyopuk HTI: 89.25
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): 3BiT Ipo HayKOBO-AOCTigHY Po60Ty "Po3pobka MeTOZiB MaTeMaTUYHOI iHTepIpeTalii CKJIaZHuX

MIPOIIECiB 10 HAGIMKEHUX AHUX BUMipIOBaHb"

HasBa npoaykii (aurJi): The report on the research work "Development of the mathematic interpretation methods for
unknown complicated processes using the data of approximate measurements"

OuiKyBaHi pe3yJIbTaTH:

T'anyss 3acrocyBaHHs: 73 JlociifKeHHs i po3po6ky; 73.10 JocnimkeHHs i po3po0KU B ranysi IPUPOIHUYNX TA TEXHIYHUX HAYK;

72.6 Inma pisnpHicTb y cdepi indpopmarnsauii

Onuc npogykuii (ykp): Po3po6ka MeTO/IiB CTPYKTYpPHO-TIapaMeTpUYHOi izeHTudikauii iHiHNX Mosiesell AMHAMIYHUX CUCTEM B
yMOBaxX HEBU3HA4YEHOCTI B laHUX. [IpoBeieHo JocimxkeHHs ineHTudikalii JiHifHMX cCTeM B YaCTOTHiM 0671aCTi, 3aCTOCYBaHHS
METO/ly CKiHU€HHUX eJieMeHTiB [leTpoBa-I'asibOpKiHa i3 KBapaTUYHUMU BaroBUMM QyHKLisimu. Ha BigMiHy Bif icHyrounX,

pOo3po6JIeHi METOAM 3aCHOBAHI HA HECTOXACTUYHIl iHTepIpeTallii HeBU3HAUYEHOCTI, 110 TOTPEOYIOTh MEHILIOTO OOCSTY anpiopHO]

indopmauii Ta 103BOJISIIOTE OTPUMYBATU TaPaHTOBAHI OLiHKY, 110 € BXXJIMBUM IIPY PO3B'sI3aHHI 327124 YIIPaBJIiHHSL.
ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposagskenns HTII: He BoposamxeHo

CTpOKH BIPOBaJ’KEHHS: -

Bupo6nuk npoaykuii: IKIl HAHY Ta JKAY

CnoskuBavi npoaykuii: HAHY

IlepcriekTHBHI pUHKH: YKpaiHa

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 3aXUIIEeHi IPIOPUTETHUMHU ITyOITiKaIisIMu

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJTKP
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WCIIONIb30BaHNEM HacTpauBaeMmoil Mogenu. 15-a YkpaiHcbka KOHQepeHlis 3 KOCMiYHUX AOCIimKeHb, M. Opeca, 24-28 ceprHs
2015 p. Te3u pomosime#t. C. 123. 40. H.H. CanbHuxos, B.®. I'y6apes, C.B. MenpHuuyk, B.A. Cumaxos, JI.A. TomyHok, B.IO.
JHo6pososbckuii, C.B. Jlepkad. Vcrnonabp3oBaHWe CUCTEM TEXHUYECKOrO 3pEHHUs [Jisl ONpefesIeHUs MapaMeTPOB OTHOCUTEIbHOTO
IBIDKEHNS] KOCMUYeCKUX amnmnapaToB. 16-a YkpaiHcbka KoHepeHIisl 3 KOCMiYHUX Jochimkenb, M. Oneca, 22-27 cepnHs 2016 p.
Tesu pomnosimeit. C. 155. 41. C.B. MenbHUYYK. MeTOH, MHTEPBAJIbHOTO OLI€EHMBAHUSI OPUEHTAllMM KOCMUYECKOro ammapara o
M3MEPEHMSIM 3BE3[IHbIX JaTYMKOB/ /2-ra YKpaiHCbKa HayKOBO-TeXHiuyHa KoH(epeHlis "CrelianbHe Npunafo0ynyBaHHs: CTaH Ta

nepcrektusu”, M. Kuis, 6-7 rpynHs 2016 p. ("ApceHan")

8. 3BiTHa JOKyMeHTaNist

KinbKicTs cTOpiHOK B 3BiTi: 190
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHi BiTOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB
Bosnocos Bikrop BikropoBnuy

I'ybapes Bsyecnas Genoposud
Komnanienko Jlinis 'puropiBaa
Makcumiok JIro60B BosopumupiBHa
MenbHnyyk Cepriit BikropoBud
CimakoB Bosogumup OJiekcaHIpoOBUY
CanbHiKOB MuKOJ1a MUKOJIali0BUY
Llapyk Hina INeTpiBHa

[IeByenko Bosopumup Mukosanosny

KepiBHHK opraHisamii:
®enopos Osner [1aBnoBud (A. ¢.-M. H., 4IE€H-KOP.)
KepiBHHKH po6OTH:

I'y6apes Bsiuecnas demopoBud (1. T. H., mpodecop, YIeH-Kop.)

KepiBHUK Bigainy peectpanii HayKoBoi gisibHOCTi

IOpyenko T.A.
YxpIHTEI




