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Pedepat/anoranis:

1. Incepraist Ha 3000YTTSI HAYKOBOTO CTyINeHs gokTopa ¢inocodii 3a cnenjanbHicTio (PhD) 151 ABTOMaTH3allis Ta
KOMITIOTEpHO-iHTerpoBaHi TexHoJiorii (15 - ABToMartusalis Ta npunagobyayBaHHs). HallioHanbHUI TEXHIYHUN
yHiBepcuTeT “XapKiBCbKUM NOJITEXHIYHUN iHCTUTYTMiHiCTepCTBa OCBITH i HayKU YKpainu, M. Xapkis, 2026. Y
IycepTauiliHiil poboTi IpeCcTaBieHi pe3yibTaTi NPOBeieHNX 37100yBayeM JOCTiIKeHb, IKi BUKOHYIOTb aKTyaJjlbHe
HayKOBE€ 3aBJaHHS CTBOPEHHS TEXHOJIOTI], MOZeJIe! i METOIiB OL[iHKY CTaHy Ta ONTUMi3alil HalliBMapKOBCbKUX
00'eKTiB B yMOBax MaJjioi BUOIPKU BUXigHUX AaHUX. O6G'eKT OOCHiIKEHHS — (PYHKIIOHYBaHHS HalliBMapKOBCBKUX
CUCTEM BUCOKOI po3MipHOCTi. [IpenmeT nocimKeHHs: — MOl Ta METOAM OL[iHKU CTaHy 1 ONTUMi3alii

HaIiBMapKOBCbKMX CUCTEM B YMOBax Majoi BUGIpKM BUXiIHUX JaHUX. MeToo gucepTauifiHoi po60oTH € po3podka



MaTeMaTUYHUX MOJEJIEN, METOMIB Ta TEXHOJIOTIN OLIiHKM CTaHy 1 ONTUMIi3alii HaliBMapKOBCbKUX CUCTEM BUCOKO]
PO3MipHOCTI B yMOBax 00Me>XeHOi BUbipKY BUXITHUX JaHUX. Y BCTYIIi AUCepTalii HaBeeHO OOrpPyHTYyBaHHS BUOOPY
TE€MMU JIOCJIiIKEHHS]; 3B'SI30K POOOTH 3 HAyKOBUMHU IIPOrpamMamy, IjlaHaMU, TEMaMU; MeTY i 3aBAaHHS LOCiI KEHHS;
METOJIY OOCJiIPKEHHS; HAYKOBY HOBU3HY OTPMMAHUX PE3YJIbTaTiB; IPAKTUYHE 3HAU€HHSI OTPUMAHUX PE3YJIbTaTiB;
0cobHMCTHII BHECOK 31,00yBava; CTPYKTYPY Ta 06CsTr AucepTalii. 3a pe3ybTaTaMu JOCiIP)KeHHSI OTPUMAHO HACTYIIHI
HAyKOBi pe3yJbTaTh: — YAOCKOHAJIEHO METO], OLIiHKY iHpOopMaliliHOi BaXXJINBOCTiI KOHTPOJIbOBAaHUX [TapaMeTpiB
CHACTEMHU 3aBJISIKU O1/IbLI TOUHOMY BpaxXyBaHHIO BiIMiHHOCTE!N Y LIiJIBHOCTI PO3NOAiNY LIUX IapaMeTpiB 115l Pi3HUX
CTaHiB CUCTE€MHU; — OTPUMAJIa OJAJIbIINK PO3BUTOK METOAMKA OLIHKM iH(pOpMaLiHOi LIIHHOCTI KOHTPOJIbOBAaHUX
IapameTpiB, 10 BpaxOBYye CUTYaLlil0, KOJIU BUXi[Hi 1aHi € HETOUHUMU; — YIOCKOHAJIEHO MPOLEnypPy
CHMIITOMOKOMILJIEKCHOI 1iarHOCTUKU CTaHy CUCTEMH, 3aBISKY 3aCTOCYBAHHIO METOY, 11O I'PYHTYETHCS HA TOYHOMY
BUpillleHHI 33]1a4i JPO6OBO-KBaIpaTUYHOI ONTUMI3allii; — MpoLesypa OLiHKA CTaHy CUCTEMHU OTpUMaJla oAb
PO3BUTOK 1J11 BUNIAZIKY, KOJIM BUXi/IHi IaHi € HewiTkumu yncyaamu tuny (L-R); - Brepie 3an1pornoHOBaHO
TEXHOJIOTIIO [IePETBOPEHHS [10YaTKOBOI'0 [IACMBHOTO IIJIaHY [10BHOTO (aKTOPHOTO €KCIIEPUMEHTY B OPTOTOHAIbHUI
€KCIIEPMMEHT; — BIIeplIe 3alIPOIIOHOBAHO TEXHOJIOTII0 BU6OPY [10YaTKOBOIO OPTOrOHAJIBHOTO PEIIiKONOAi6HOTO
IiAIJIaHy 3 JIaHY OBHOTO (PaKTOPHOTO €KCIIEPUMEHTY; — YAOCKOHAJIEHO METOIUKY ITOUIYKY 3aKOHY PO3MOAiNY
TPUBAJIOCTi IlepebyBaHHs CUCTEMU Ha 0OpaHill MHOXKMHI CTaHIB [I0 Iepexoy B 33JaHUI CTaH 3aBISKU
BHMKOPHUCTaHHIO CIIelliajIbHOI TpoLelypy 00'eJHAaHHS CTaHIB BUXiHOI MHOXXMHU CTaHiB; — 17151 6y b—SIKUX
HaMiBMapKOBCBKMX CUCTEM BIOCKOHAJIEHO NPOLEAYPY [iaTHOCTHKY iXHBOTO CTaHy, 3aBASIKM BUKOPUCTAHHIO [TPU
arpokcumallii ricrorpam TpuBasoCTi nepebyBaHHSI CUCTEMU B KOXKHOMY CTaHi 10 nepexojy posnoginis Epianra
BiITIOBiTHOTO MOPSIIIKY; — BIleplie 3a[IPOIIOHOBAHO olNepaliio nudepeHLiloBaHHs CKaIsIpHOI (PYHKLII 32 BEKTOPHUM
apryMEeHTOM 3a IJUM apT'yMEHTOM; — OTPUMAaJM NOJAJIbIINKA PO3BUTOK METOAM 37iICHEHHS omepallii pallioHaJIbHOrO
po3I0ziny 6araToBUMIPHOTO peCcypcy B yMOBaxX HEBU3HAUEHOCTI BUXiIHMX JaHUX. [I[paKTUYHEe 3HaYE€HHSI OTPMMAHUX
PEe3YJIbTATiB MOJISITa€ B MOXKJIMBOCTI 3aCTOCYBaHHS pO3PO06JIeHMX Y pOOOTi METOIB /1J1s1 aHai3y e(eKTUBHOCTI
CKJIaJHUX TEeXHIYHUX Ta iHPOpMallillHMX CUCTEM, a TAKOX J1JIs1 BUPilIEHHS 33a4 ONTUMAaJIbHOTO PO3IOAiNy.
3anponoHoBaHui y pobOTi METO, ITYYHOI OPTOroHali3alii 403BosIsie BUPILIMTYU IPO6IeMy BTPATA TOYHOCTI, 110
BUHUKAE TIiJ] yac onepariil i3 MaTpULSIMU 3 OTaHOI0 BU3HAYEHICTIO (0OCOGJIMBO Iifl 4ac iX 0OepHEHHS Ta MHOXKEHHSI).
[Tpob6siemu Takoro pozly 4acTo 3yCTPiYaloThCs Iifl 4ac po3B’a3aHHS TaKUX TUIIIB 3a1a4: — JIiHiliHa perpecis 3 CUJIbHO
KOp€JIbOBAaHMMU O3HaKaMU; — II0JIIHOMiajIbHa allpOKCUMallisl BUCOKOTO CTYIIE€HS; — CIIEKTPaJIbHUI aHali3; — OLjiHKa
NapaMeTpiB CUTHAJIIB; — iIHTEPIIOJISLis Ta allpoOKCUMaLlis. [IpakTu4He 3HaYE€HHSI I10JISITa€ B MOXKJIMBOCTI
BHMKOPHMCTaHHS 3aIIPOIIOHOBAHUX y POOOTI METOZIB: — y CHCTEeMaxX aBTOMAaTU30BaHOT0 KePYBaHHS; — IIif, Yac aHaJi3y
HAJiltHOCTi TeXHIYHUX 00’€KTiB; — y 3aBIaHHIX IPOTrHO3YBaHHs CTaHy CKJIaJJHUX CUCTEM; — B iHpopMaLifiHO-
AQHAJIITUYHUX CUCTEMAX MiITPUMKU IPUNHATTS pilleHb. Pe3ysIbTaT MOXYTh OYTH PEKOMEHI0BaHi 10

BIIPOBA/P)KEHHS B HAYKOBO-IOCJIiIHI Ta iH)K€HEePHi PO3POOKHU.

2. Thesis for the degree of Doctor of Philosophy (PhD) in the specialisation 151 Automation and
Computer-Integrated Technologies (15 - Automation and Instrumentation). National Technical University “Kharkiv
Polytechnic Institute” of the Ministry of Education and Science of Ukraine, Kharkiv, 2026. This thesis presents the
results of research conducted by the candidate, which addresses the pressing scientific challenge of developing
technologies, models and methods for assessing the state and optimising semi-Markovian objects under
conditions of a small sample of input data. The object of study is the behaviour of high-dimensional semi-Markov
systems. The subject of study is models and methods for state estimation and optimisation of semi-Markov
systems under conditions of limited input data. The aim of this thesis is to develop mathematical models, methods
and techniques for assessing the state and optimising high-dimensional semi-Markov systems under conditions of
limited input data. The introduction to the thesis sets out the rationale for the choice of research topic; the
relationship of the work to scientific programmes, plans and topics; the aim and objectives of the research; the
research methods; the scientific novelty of the findings; the practical significance of the findings; the candidate’s
personal contribution; and the structure and scope of the thesis. The study yielded the following scientific
findings: - the method for assessing the informational significance of the system’s controlled parameters has been
refined by taking more precise account of differences in the distribution density of these parameters for different



system states; — the methodology for assessing the informational value of controlled parameters has been further
developed to account for situations where the input data is inaccurate; -- the procedure for symptom-based
diagnosis of the system’s state has been improved through the application of a method based on the exact solution
of a fractional-quadratic optimisation problem; - the procedure for assessing the system’s state has been further
developed for cases where the input data consists of fuzzy numbers of the (L-R) type; - a technique for converting
the initial passive design of a full factorial experiment into an orthogonal experiment has been proposed for the
first time; - this is the first time a method has been proposed for selecting an initial orthogonal replica-like sub-
design from a full factorial design; - the method for determining the distribution law of the system’s residence
time on a selected set of states prior to transition to a specified state has been refined through the use of a special
procedure for merging states within the initial set of states; - for any semi-Markovian systems, the procedure for
diagnosing their state has been improved by using, when approximating the histograms of the system’s residence
time in each state prior to transition, Erlang distributions of the corresponding order; - the operation of
differentiating a scalar function with respect to a vector argument was proposed for the first time; - methods for
carrying out operations involving the rational allocation of multidimensional resources under conditions of
uncertainty regarding the initial data have been further developed. The practical significance of the results
obtained lies in the possibility of applying the methods developed in this work to analyse the performance of
complex technical and information systems, as well as to solve optimal allocation problems. The artificial
orthogonalisation method proposed in this work allows the problem of loss of accuracy arising during operations
with ill-defined matrices (particularly during their inversion and multiplication) to be resolved. Problems of this
kind are frequently encountered when solving the following types of problems: - linear regression with highly
correlated variables; — high-degree polynomial approximation; - spectral analysis; - evaluation of signal
parameters; - interpolation and approximation. The practical significance lies in the possibility of applying the
methods proposed in this study: - in automated control systems; — when analysing the reliability of technical
facilities; - in tasks involving the prediction of the state of complex systems; - in information and analytical
decision-support systems. The results may be recommended for implementation in research and engineering
projects.
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MOTJISIIM HA peastidaliiio cydyacHUX TeHaeHnin» (27-30 yepBus 2023 p., Can-®pannucko, CIIA).
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IaHux. XXXVI MibxkHapozHa HayKOBO-TIpakTU4Ha KoHpepeHLis «CydyacHi npobsiemMu Ta HOBITHI Teopii
po3BUuTKy» (11-13 Bepecns 2023 p., Mionxen, HimeuunHa).

e Packin JL.I'., Kopcys P.O., Cokosos [I.[l. Mogenb ananidy cucrem ITosymapkosa. I MixkHapogHa HayKOBO-
IIpakTH4YHa KoHdepeH1is «HoBi nisixu CTBOpPEHHS HAyKOBUX ifiel aJis peasnizauii» (18-20 Bepecns 2023 p.,
Bapha, Bonrapis).

HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILis: MeToxH, TeOpii, rinoresn

ConiaJIbHO-€EKOHOMIYHa CHpﬂMOBaHiCTb: MiJIBUIIEHHS IPOAYKTUBHOCTI IIpalli; MigBUILIEHHS

aBTOMaru3allii BUpOOHNYMX NIPOLIECIB

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBagykeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH T€MaMH: 01250001120

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Packin JleB 'puroposuy

2. Lev H. Raskin

KBasigikamnis: 1.1, npodecop, 05.13.03
InenTudikarop ORCID ID: 0000-0002-9015-4016
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninyosa, Xapkis, XapkiBcbkuii p-H., 61002, Vkpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBIiTH | HayKy YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Voosenko Ceprii 'puroposuy



2. Serhii H. Udovenko
KBasigikamis: 1. 1. u., npodecop, 05.13.03
ImenTudikarop ORCID ID: 0000-0001-5945-8647

JoparkoBa iHdopmawuist: [Tpodins y Scopus:
https:/ /www.scopus.com /authid /detail.uri?authorld=55975679100; IIpodins y Google Scholar:
https:/ /scholar.google.com.ua/citations?user=8A47bZoAAAAJ&hl=uk

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKMii HAlliOHALHUI EKOHOMIYHMIT yHIBEPCUTET iMeHi
Cemena Kysnens

Kopg 3a €IPIIOY: 02071211

Micue3Haxoa>KeHHs: npocnekt Hayku, Xapkis, XapkiBcbkuii p-H., 61166, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBitiHHS: MiHictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st I10-6aThKOBI:

1. IlonovyosHu#1 HOpiit JleoHinoBruY

2. Yuriy L. Ponochovnyi

KBasigikamis: n. 1. u., npodecop, 05.13.06
InenTudikarop ORCID ID: 0000-0002-6856-2013

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=56446990700;
https:/ /scholar.google.com.ua/citations?user=A4nhkGoAAAAJ

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: IMonTaBChKuMii lepKaBHMI1 arpapHUil yHiBEpCUTET
Kopg 3a €PIIOY: 00493014

Micue3HaxoaKeHHS: ByJs1. CkoBOpOAy, ITonrasa, [Tontascskuin p-H., 36003, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

Imentudikarop ROR: https:/ /ror.org/01s344n79

PeuenzeHTu

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Anexcanpgposa TeTrssHa €BreHiBHa

2. Tetiana Y. Aleksandrova
KBasigikamis: g.1.1., npodecop, 05.13.07
InenTudikarop ORCID ID: 0000-0001-9596-0669

JopaTrkoBa inpopmamnist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHUI YHiBEpCUTET "XapKiBChKMit

MOJIITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPIIOY: 02071180

Micue3Haxoa KeHHS: By Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's I1o-6aTbKOBI:

1. IapxkuH IOpiin BooguMuposuy

2. Yurii V. Parzhyn

KBasigikanis: 1.1, npodecop, 05.13.05
Inentudikarop ORCID ID: 0000-0001-5727-1918
JoparkoBa indopmamnist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHMI YHiBEpCUTET "XapKiBChKUii

MOJITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa KeHHS: By Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoOMOCTi
BaacHe Ilpi3Bume Im'st ITo-6aTbKOBI Cesepun Basnepiit [leTposnd

TOJIOBH pajgu

BaacHe IlpizBume Im's II0o-6aTbKOBI CesepuH Basnepitii [Terposud

TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBizaasHMIL 32 HiATOTOBKY Cokonos JIMutpo IMutpoBnd
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersHa AHaTosIiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTtosiiBHA

OisSIIBHOCTI




