O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0416U002287
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 24-05-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Menbanyyk Cepriii BikropoBuy

2. Melnychuk Serhii

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JlaTa 3axHcCTy: 29-04-2016

CreniaJbHICTh 3a 0CBIiTOIO: 7.04030301

Micue po6oTH 34,00yBaya: [HcTuTyT KOCMivHMX ocimKkeHb HaljionanbHoi akagemii Hayk Ykpainu Ta

Jlep>kaBHOTO KOCMIYHOTO areHTCTBa YKpaiHu

Kopg 3a €IPIIOY: 22971655

Micqesnaxo,rpxemm: 03680, MCII Kuis-187, mp. Akagemika ['nmymxkoBsa,40, kopn.4 /1
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJi30BaHOI BYEHOI pasu): [l 26.194.02

ITloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT KibepHETHKY imMeHi B.M. [nymkoBa HanjioHanbHoi

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417176

Micqesﬂaxon)KeHHﬂ: npocrekT Akagemika ['nymkosa, 40, m. KuiB, KuiBcbka 0641., 03187, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHE HaﬁmeHyBaHHﬂ ropn,rmqﬂoi ocoomH: [HCTUTYT KOCMIYHUX JOCTiIKeHb HalioHanbHOI akageMii Hayk

YKpainu Ta JlepKaBHOro KOCMiYHOTO areHTCTBa YKpaiHu

Kopg 3a €IPIIOY: 22971655

Micue3Haxoa>KeHHs: 03680, MCIT Kuis-187, ip. Akaemika I'mymkosa,40, kopr.4 /1
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 28.17.19

Tema guceprauii:
1. BupimeHHs 3aa4 yacTOTHOI ineHTH(iKalii Ta rapaHTOBaHOrO OLiHIOBAHHS B yMOBaX HEBU3HAUEHOCTI.

2. Solving the frequency-domain identification problem and guaranteed estimation under uncertainty.

Pedepar:

1. O6'exTOM OOCTiAKEHHS € JiHiNHI cTallioHapHi fUuHaMivHi cuctemu. [TpegMeToM AOCTiI)KeHHS € po3pob6Ka HOBOTO
MeToqy ineHnTudikanii B yacToTHi 06J1acTi, o nepenbdadae BU3HaYEHHS PO3MIpHOCTI Mofiei Ta ii mapameTpis, a
TaKOXX METOJly PO3B'sI3aHHS [lepeBU3HAYEHUX JIIHIHHUX CUCTEM B yMOBaxX 0OMeXXeHOi HeBU3HaYeHOCTi. MeTo1o
IOCTiIKeHb € pO3pOOKa METOAY CTPYKTYPHO-TIapaMeTPUYHOI ifeHTHPiKallii HenepepBHUX CTIMKUX JIHIMHUX
CTalliOHApHUX MOJeJIEN CKIQIHUX JUHAMIUHUX CUCTEM B YaCTOTHil 0671aCTi, a TAKOK pO3p0O6Ka METOLY
PO3B'sI3aHHS ITIePEBU3HAYEHUX JIIHIHUX CUCTEM 3 HETOYHO 33JaHUM BEKTOPOM IIPaBoi YacTuHU. MeToau
IOCJIiIPKEHHS: YMCEJIbHI METOY, MaTEMaTUYHE MOJEJIIOBAHHS, ONITUMI3allisl, peryjspu3allis, rapaHTOBaHe
OLIiHIOBaHHS, iHTepBaJbHA apU(PMETHKA, MaTEMAaTUYHUI aHai3, JiHiliHa anrebpa. HaykoBa HOBU3HA po60TU
[oJIsira€ B HACTYNMHOMY: 1. Po3po6sieHo HOBUM MeTo[ ineHTHdiKaii TiHINHUX TUHAMIYHUX CUCTEM y YaCTOTHIN

0071aCTi, 110 03BOJIsSIE HE BUKOPUCTOBYBATH aIlpiOPHUX MPUITYLIEHb IIPO MIYMHU i CTPYKTYPY Moaeti. 2. JlociigkeHo



BILJIMB HEBU3HAYEHOCTI B JAHUX Ha PO3B'SI30K, I0KA3aHO HEOOXiAHICTb perysspusalii 3agadi. Po3po6yeno aaroputm
11o0yJ0BM MHO>KMHHMX OLIiHOK i pO3Ii3HaBaHHS HEKOPEKTHOCTI 3a5iavi. Po3po6sieHo MeTo ], BUBHAaYEHHSI
MaKCHUMAaJILHO JOIYCTUMOI pO3MIPHOCTI MozeJli. 3. 3allpOIIOHOBAHO METO, BUPIlIEHHS [I€PEBU3HAYEHUX JIIHIMHUX
CHCTEM i3 33JaHUM OOMEKEHHSIM IIOMUWJIKM BEKTOPA NIPaBOi YaCTHUHY, 1O MOJISITA€ y 3HAXOAKE€HHI TapaHTOBAHNX
iHTepBaJIbHUX OLiHOK. [IpakTUYHe 3HaYeHHSI OTPUMAHUX Pe3yJIbTaTiB POOOTHU OJISITa€ y CTBOPEHHI e(DeKTUBHUX
IIPUKJIAJHUX METOZIB ineHTUdiKallii HenepepBHYUX JiHIHUX CTalliOHapHUX MOJeJell CKIaHICTh SIKUX y3ropKeHa 3
HasIBHUMU JaHUMU. Po3po6sieHnii MeTO[, CTPYKTYpHO-TIapaMeTpUYHOi ineHTudikalii B 4acTOTHiN 06J1aCTi MOXe
OyTU 3aCTOCOBAHUM 171 [TOOYIOBY MOJ€JIEN CKIaJlHUX CUCTEM BEJIMKOi pO3MiPHOCTI, HANIPUKJIAJ, TAKUX K
KOHCTPYKIi JiTaJIbHUX anapartiB. 3alIpOIIOHOBaHNY KOMGIHATOPHUIT METO], pO3B's13KYy IIepeBU3HAYEHUX JHIMHUX
CHCTEM € yHiBepCaJIbHUM i MOXe 6YTH 3aCTOCOBAHMUII IIPY BUPILIEHHI YMCI€HHUX 33724, [10B'sI3aHUX 3 HEIIPSIMUMU
BAMipaMU i OLIHIOBaHHAM. 3aCTOCYBaHHS METOAY IIPOJEMOHCTPOBAHO HA NPUKJIALi 3aa4i BUSHAYEHH OpieHTalii
KOCMIYHOrO anapary 3a BUMIPIOBaHHAMM CUCTEMHU JATYMKiB. OTPUMAHHSA PE3YJIbTATY Y BUIJIALI MHOXXMHHUX OLIIHOK
I03BOJIMJIO IIPOBECTHU MOPiBHSIHHS Pi3HUX KOHPirypaniii po3raulyBaHHs JAaTUYMKIB 3 METOIO MiIBULIIEHHS TOYHOCTI
PO3B's13Ky 3aadi. OTpuMaHi B po60Ti pe3ysbTaTy i 3aJ1€XKHOCTI € CIIPaBeIJIMBUMU TaKOX JJ1s1 iHIUX MeTOAiB. Takum
YYHOM BOHU MOXYTb OyTU BUKOPUCTAHI IpY MOJAIbIIOMY PO3BUTKY TeOpii ifeHTH(iKaljii Ta OL[iHIOBaHHS, a TAKOX
3aCTOCOBaHi B Iporpamax HaB4aHHs. Pe3yabTaTy, OTpMMaHi IPM BUKOHAHHI pO6IT BUKOPUCTOBYIOTHCS Y
dyHIaAMEeHTaNbHUX | IPaKTUYHUX PO3POOKax BiffiNy yIIpaBiliHHS AMHAMIYHUMMU CUCTEeMaMu IHCTUTYTy KOCMIYHUX

nocanigkens HAHY, HBIT "Xaptpon-IOKOM Ta HaB4asipHOMY Ipoueci HTYY KIIL

2. An object of research is stationary linear dynamic system. The subject of research is the development of a new
method of system identification in the frequency domain, that determinates a dimension of a model and its
parameters, as well as a method for solving overdetermined linear systems under uncertainty. The purpose of
research is to develop the method of structural-parametric identification of continuous-time stable linear time-
invariant models for complex dynamic systems in frequency domain, as well as to develop a method for solving
overdetermined linear systems with noisy right-hand side. Research methods: numerical methods, mathematical
modeling, optimization, regularization, guaranteed estimation, interval arithmetic, mathematical analysis, linear
algebra. Scientific novelty of work includes the following: 1. The new method for the identification of linear
dynamical systems in the frequency domain is developed. It does not require the use of a priori assumptions about
the noise and the structure of the model. 2. The influence of uncertainty in data was investigated, and the need of
problem regularization is shown. A special algorithm that constructs multiple estimates and recognizes the ill-
posed problems is created. A method for determining the maximum allowable dimension of the model is
developed. 3. A method for solving overdetermined linear systems is proposed. When the error vector of the right
side are limited by predetermined values, the method allows to find guaranteed interval estimations. The practical
significance of the results includes a creation of the effective identification method for linear time-invariant
systems, the complexity of which is consistent with the original data. The method of structural-parametric
identification in the frequency domain can be applied to high-dimensional complex systems, such as a
construction of aircraft. The proposed combinatorial method for solving overdetermined linear systems is
universal and can be applied to problems associated with indirect measurement and estimation. The work of
method is demonstrated by the spacecraft attitude determination problem. The results are obtained in the form of
set estimation, which allows to compare different configurations of the sensor arrangement to improve the
accuracy of the solution. The results are also valid for other methods. Thus they can be used in further
development of identification theory, as well as used in training programs. The results obtained are used in
fundamental and practical works in Dynamic systems management department of Space Research Institute of
NASU, NVP "Hartron-UCOM" and learning process in NTUU KPIL.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:

CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:



ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ty6apes BsiuecsiaB GenopoBuy

2. Gubarev Vyacheslav

KBasigikanis: g.1.1., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Jannnos Banepiit SIkoBuy

2. Jlanunos Banepin fIkoBrn4

KBasigikanis: 1.1, 01.05.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. KXureupkuii Jleonin CepriiioBuy

2. Kureupkuit Jleonin CeprifioBud
KBasigikanis: x.r.u., 05.13.05
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBume Im's ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Ceprienko IBaH BacuipoBuy

Ceprienko IBan BacunboBuu

IOpuenko T.A.



