O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0415U000569
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 24-02-2015

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Pazi JIxxa6yp LIriT Anb-A3aBi
2. Razi Jabur Shgeeth Al-Azawi

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'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucry: 27-01-2015
CreniaJbHICTh 32 OCBiTOIO: 8.18010013
Micue po6oTu 3400yBayva:

Kopg 3a €1PIIOY:
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpaBiiHHs:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliaJi30BaHOi BYEHOI pagu): [ 64.052.02
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUIl HALIOHAJIBHMIT YHIBEDCUTET PaliOEIEKTPOHIKH
Kopg 3a € IPIIOY: 02071197

Micue3HaxoaKeHHS: npocnekt Hayku, 14, m. Xapkis, XapkiBcbKuii p-H., XapKiBcbka 0671, 61166, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAILHUI YHIBEPCUTET PajliOENIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3HaxoO KeHHS: 61166, m. Xapkis, np. Hayku, 14

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 27.43.15

Tema gucepranii:
1. MapkiBCBKi MOZI€JIi ITPOLIECIB JIIKBifalii aBapiil B JII0JUHO-MAIIMHHNAX CUCTEMAX

2. Markov models Processes incidents in Man-Machine Systems

Pedepar:

1. O6'eKT mocmimpKeHHs - poLeC JuHaMiKu cucteMu Tuny "JlroguHa-MamuHa-Cepenosuine'(JI-M-C) npu
30BHIIIHbOMY I1OTOLli IPUPOAHUX a60 TEXHOT€HHUX aBapiil. MeTa 4OoCiIpKeHHs - IPOBECTU MOJEJIIOBAaHHS CUCTEM
ePeKTUBHOCTI PO6OTU CUCTEMU B aBaPiHUX CUTYyaLisIX. MeTonu NOCiIKeHHS - Teopisl MapKiBChKUX JIAHLIOTIB,
po3B'sa3aHHs cucteM Kosmoroposa i anre6paiyHux CUCTeM [J1s1 TPAHMYHUX UMOBIPHOCTEH, a TAKOXK YKMCesIbHA
onTuMizallis. Anlaparypa - iHCTpyMeHTaJbHi 3acoby MaTeMaTUYHUX NakeTiB Mathematica, MatLab, Statistica y
cepepopui OC Windows. TeopeTnyHi i NpaKTU4Hi pe3yJIbTaTH JOCIiI’)KEHb - MaTEMATUYHI MO eI
BiJHOBJIIOBAHOTO 00'€KTa 3 ypaxyBaHHSIM MMOBIPHOCTE! IIEPEXOIiB MibK CTaHAMU Ta 3MiHU IIpane3naTHOCTI
JoavHu-oneparopa B cucreMi JI-M-C. OTprmaHi IMOBIPHOCTI CTaHIiB CUCTEMHU, SIKUX 3aCTOCOBAHO [1J151
PO3B'sI3aHHS 3374 ONTUMI3allii BAPTOCTI BiHOBJIEHHS cUCTEMU. HaykoBa HOBM3HA - BIIEPILE 3alIPOIIOHOBAHO
MapkKiBChbKi Mogeni niis pisHux cuctem JI-M-C, a came: 1) Mozesb 3 UCKPETHUM YaCcOM JIiKBiznauii aBapiii B

3aMKHYTil cTaionapHoi cucremi JI-M-C; 2) nunamiuni mogesi cucrem JI-M-C ( cripolineHa , a Takox 3



YPaxyBaHHSM CTaHy NIPaLe3JaTHOCTI JIIOAUHMU ); 3) MOZEJI Ha BUMIAZOK MyJbTiKaTacTpo@ B cucremax JI-M-C; 4 )
y3araJibHeHHs Mofiesiel (2) Ha BUIAlOK HECTALliOHAPHOTO ITOTOKY aBapili, 0 pa3oM JI03BOJIMJIO OL{HUTHU CepelHi
3HA4YEHHS BapTOCTI BiIHOBJIIOBAJILHUX 3aXO/IiB i BTPATH Bif, aBapili; BIiEplle 3aCTOCOBAHUN METOJ, "MaKCUMyMy
iHpopmauiitHoi eHTpomii" 1151 BU3BHAaYEHHS [1apaMEeTPiB 3[0POB's i MpaLe3aTHOCTI onepaTropa. Y OCKOHAIEHO
METOIU MOJEJIIOBAHHS, B YaCTUHI BU3HAYEHHS IIEPEXiNHNX MMOBIPHOCTEN MK CTaHAMU ITifcucteM "MammHa" ta
"JItoguHa" 3 METOIO LOCJIIPKEHHS HOBOT'O KJIacy CUCTEM 3 AVMHAMIYHUM 6araTocTaZiiHUM BiIHOBJIEHHSIM;
YIOCKOHAJIEHO METOJ], CEPEJIHIX OLIIHOK CTOCOBHO iHTEHCUBHOCTI NOAiii. Pe3ysbTaTu aucepTauiiiHoi poboTu
BIIPOBAJP)KEHO Ha HAYKOBO-BUPOOHMYOMY MigIIpUeMCTBI "EjIeKTporipom”, 0 J03BOJINAJIO OLIHUTY CEPEeIHi 3HAUeHHS
BapTOCTi BiTHOBJIEHHSI €JIEKTPOIIOCTa4YaHHs], Ta 3aCTOCYBaTH METOJ, "MakCcuMyMy iHopmaniitHoi eHTpormii” st
BM3HAUEHHS IapaMeTPiB 3J0POB'st BUKOHABIIiB POOIT, @ TAKOXK Yy HaBYaJIbHUI IIpoliec XapKiBCbKOTrO HalliOHAJIbHOIO
VHIBEPCUTETY PalioeIeKTPOHIKY ITPY BUKJIAJAHHI IucUMIUIH "ImiTauiiine mogentoBanns", "Teopis katactpod”,

"CunepreTuka’, Ta y JUIIJIOMHOMY IIPOEKTYBaHHI.

2. The object of study is the process of "Human-Machine-Environment" (H-M-E) system dynamics with external
flow of natural or man-made accidents. The purpose of research is to simulate H-M-E systems and solve the
problem of determining the probabilities of its states and cost characteristics to improve the efficiency of the
system in emergency situations. Research methods include the theory of Markov chains, Kolmogorov equations
and solving algebraic systems for the limiting probabilities of states and numerical optimization. Equipment
consists of various tools from mathematical packages, such as Mathematica, MatLab, Statistica, etc. under OS
Windows. Theoretical and practical results of the research are mathematical models of the object being restored
with consideration of transition probabilities between the states and possible changes of efficiency for the human
operator in the H-M-E systems. The resulting probabilities of the states of the system are used in solving
optimization problems for recovery cost of the system. Scientific novelty - Markov models were first proposed to
simulate different H-M-E systems, namely: 1) model with discrete time that describes process of incidents in a
closed stationary H-M-E system; 2) dynamic model for H-M-E systems (simplified, as well as considering the state
of a person's health); 3) model for the case of multi-catastrophe in H-M-E systems; 4) an extrapolation of the
models (2) on the case of unsteady flow of accidents - all that allowed us to estimate the mean cost of recovery
activities and losses from accidents; for the first time application of the "maximum information entropy" method
was made to determine the parameters of health and performance of the operator. Modeling techniques in the
determination of the transition probabilities between the states of subsystems "Machine" and "Human" were
improved in order to study a new class of systems with dynamical multi-step recovery; the method for the average
estimates of the intensity of events was improved. The results of the thesis are implemented at the Research-and-
production enterprise "Elektroprom" that allowed to make the estimate for the mean value of the cost of system's
restoration, and apply the method of "maximum information entropy" to determine the parameters of the
contractors' health. Some of the results are implemented in educational process at Kharkiv National University of
Radio Electronics for teaching courses as "Simulation”, "Catastrophe theory", "Synergetics", and in degree
designing as well.

Jep>kaBHHH peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

ITy6ostikamii:

HaykoBa (HayKOBO-T€XHiYHa) MIPOAYKILis:

ConiasibHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:



OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Haymeriko Irop Bosogumuposuy

2. Naumeyko Igor Volodymyrovych

KBasmigikamis: x.1.1., 05.13.03
InenTudikarop ORCID ID: He 3acrocosyetscs
JonaTkoBa iHdopmais:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop, 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

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

1. Komsak Banentuna MuxainniBHa

2. Komsxk Basnentrnna MuxaniiBHa

KBasigikanis: 1.1, 01.05.02
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanis:

TloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma By1acHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. CamoriinieHkKo MuKoJa IBaHOBUY

2. CamoiisieHko Mukosa IBaHOBUY

KBasigikanis: n.1.1., 01.05.02, 05.13.06
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI
ByiacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisiIBHOCTI
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IOpuenko T.A.



