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Pedepar:

1. Inceprarist Ha 3000YTTSI HAYKOBOTO CTyIEeHs gokTopa ¢dinocodii 3a cnenjianbHicTio 151 «ABTOMaTU3aLis Ta
KOMII'IOTEPHO-IHTETPOBaHi TEXHOJIOTII». — XepCOHChbKA AeprKaBHA MOPChKA akageMid MiHiCTEPCTBa OCBITU i HAYKU
Ykpainu, Xepcon 2024. CyyacHe CyIHOILJIaBCTBO NepebyBae Ha nepexpecTi iHpopMaLiiiHUX iHHOBaLlill Ta BUKJIMKIB,
1110 3yMOBJIE€H] 3DOCTaHHSIM CKJIAJHOCTI HaBiraliiHMx yMoB. [onpy BIpOBaI)KEHHS CYy4aCHUX HaBirallitHUX CUCTEM,
Takux Kk ECDIS, AIS i aBTOMaTUYHOTrO MiJIOTYBaHH4, JIIOJCbKUI (PAKTOP 3aIMIIAETHCSI OCHOBHOIO IPUUMHOIO
6inbIIOCTI aBapiil HAa MOPCBKOMY TpaHcNopTi. AHani3 aBapiit (EMCIP Navigation Accidents-Summary report)
[10Ka3asB, 10 3 573 3a(iKCOBaHMX IHIUAEHTIB Ha61IbII MOMMPEHOI0 IIPUYMHOIO 3aJIMIIAI0TLCS [il MoguHy (447
BUIIAJIKIiB, 260 78,0%), 3 axux 37,0% cTaHOBAATH 3iTKHEeHHs, 30,0% — nocaaxa Ha minuHy Ta 11,0% — KOHTaKT.
HacTtynHyMu 3a NOMKPEHICTIO € aBapii, cnpuyunHeHi iHmuM cypHoM (78 Bunamkis, 13,6%), cepeq, sikux 6,3% -
[ocazKy Ha MinuHy, 4,9% - 3iTkHeHHS Ta 2,4% — KOHTAKT. 32 HUMU CJiIyI0Th BiAMOBU cuCTeM 4u 0b6J1agHaHHS (44

BUIANKY, 7,7%), ne 3,7% npunagaioTb Ha IOCaAKy Ha MinuHy, 2,1% — Ha 3iTkHeHHs i 1,9% - Ha koHTaKkT. Hapemri, y 4



Bunagkax (0,7%) npr4uuHy aBapii He Bgaaocst BCTaHOBUTH. Kill040BOI0 MPO6IEMOIO € BifICYTHICTb iHTETPOBAHOTO
niAxomy oo OLHKY Ta IIPOTHO3yBaHHS KBaslidikaliiiH1X apameTpiB CyAHOBOLIB y peasbHOMY yaci. [TinrpyHTam
I7151 BUBHAUEHHSI LIUX [1apaMEeTPiB CJIYTYIOTb [10JI0’KEHHS Iep>KaBHOro KBastigikauifHoro icnuTy 3i crnewiajabHOCTI
«MopcpKuUii Ta BHYTPIilLIHIYM BOOHUI TPAHCIIOPT» (CUHXPOHIi30BaHi 3 IMO-MOZeIbHUMHU KypCaMU Ta 3aTBEPIAKEHI
HakazomM MOH N21067 Big 01.09.2023), a Takox Bumoru STCW (Po3zin AoVIII/2) i ISM Code (1. 1.2.2) mo10 HanexXHOI
opraxizallii BAaXTOBOI CJIy>KOU, YIIPaBJIiHHS pecypcaMu Ta 3arobiraHHs JI0CbKUM IIOMUJIKaM. BigTak, nocrae
noTpeba y po3po0bLii MeTOiB CTBOPEHHS aBTOMaTU30BaHUX CUCTEM KEPYBAaHHS PYXOM CyJlHa Ha OCHOBI
kBasipikalilHUX JaHUX PO CYLHOBOiS. [0JI0BHOIO il€€l0 AOCTiIPKEHHS € TioTe3a, 10 3aCTOCYBaHHS METOIiB Ta
3ac00iB aBTOMAaTU30BaHOTO KEPYBAHHS CyIHOM, 32CHOBAaHUX Ha {HTEJIEKTyaJIbHUX CUCTEMaX 3 HEUiTKOIO JIOTIKOIO,
L7151 OLIiHKU Ta BiHOBJIeHHS KBasidikalilHUX [1apaMeTPiB MOZEJi CyIHOBOZ{iB, 103BOJIUTh 3MEHIIUTH BIJIUB
JII0JCBKOro (paKTOpa Ha NpolecH Hasirauii. ['010BHe 3aBIaHHS AOCIIIPKEHHS NI0JISITA€ Y CTBOPEHHI KBaliiKaliliHO]
MOJEJli CyAHOBOI, SIKa BpDAXOBY€ TEXHIYHi, KOTHITUBHI Ta [NOBEJIHKOBI ACIIEKTH, MOLYJIIB [IJIS1 OLiHKY PiBHS
Hebe3neky, ineHTudikanii kanidikalilinux napameTpis iX BiHOBJIEHHS Ta aHaJi3y [ill y KDUTUYHUX CUTYyallisIX.
3apaui pocaimpkenHst: 1. [IpoBectu aHasi3 icCHYIOUMX METO/IIB Ta 3aCO0iB yIIpaB/iHH KBaIi¢ikalillHO CKIag0BOI0
MOPCBKUX OPraHi3aliiHO-TEXHIYHUX CUCTEM, 30KpeMa imeHTudikanii kBaaidikalillHUX NapaMeTpiB, Ki BIINBAIOTh
Ha e(peKTHBHICTb QYHKI[IOHYBAaHHS CUCTEM, i pO3po0Lli CTPYKTYPHO-JIOTIYHMX CXE€M Ta MOJesiell KepyBaHHs. 2.
Po3pobuTy Ta 06rpyHTYyBaTH KBasidikalillHy MOZesIb Cy4HOBOis AJ151 aBTOMaTU30BAHOTO YIIPaBJliHHS Cy[IHOM, SIKa
iHTerpye TexHiuHi, KOTHITMBHI Ta NOBEIiIHKOBI aCIIEKTH, 110 BKJIYATUME METOAM OLiHKM PiBHS KBasidikauii,
[IPOTHO3YBaHHS HaBiraluiiHUX PU3UKIB i IPUIHATTS pPillleHb B YMOBAaX HEBU3HAYEHOCTI, 8 TAKOK CTBOPEHHS
KOTHITUBHOT'O MOAYJISl 11 aHasi3y iHTYiTUBHUX Aiil. 3. Po3pobuTy MeToz aBToMaTrn30BaHoi ineHTH(ikalii Ta oiHku
KBaliikaliliHuX TapaMeTpiB CyJHOBOIIB y CKJIQIHUX HaBiraliliHuX yMOBax Ha OCHOBI CUCTE€M HEUiTKOTo
BMBEJICHHS, IO NependadaTume popmaisaniio PyHKLINA HAJIEXHOCTI AJ1s1 KIIIOYOBUX HaBiralilHUx (pakTopis,
CTBOPUTH 6a3y HEUITKUX IIPaBUJI Ta IIPOBECTH iMiTallifiHe MO eJIIOBaHHS [JIs1 OLIIHKY BIIMBY KBasiQiKariiHuX
IapaMeTpiB Ha 3arajibHUi pu3UK HaBirauii. 4. Po3pobuTu nporpamHe 3a6e3e4eHHs], SIKe peali3oByBaTUMe
JITOPUTMHU PO3PO6JIEHOTO KOMIJIEKCHOTO METOAY, 110 3a0€31€UNTh NOCAiTOBHUN (PYHKIIOHAJ, BKIIOYAaTHME
PO3pOoO6Ky Momys 111 aBTomaTu3oBaHoi OCR-06po6ku 306paskeHs ECDIS, Mmozyis AJ1s1 MOPiBHSHHS JaHUX Ta
reoJioKaliil 3 MeTOI0 aHasli3y HaBiraniiiHoi indpopmarii, Momysst A Bizyasisalii reorpadiuHux JaHUX Ha KapTi, a
TaKOXX MOJYJIsl NiATPUMKU IPUIHSITTS PillleHb A1 CyHOBOZisl. O6'€KTOM JOCIiIPKEHHS € IIPOLIECH BUBHAYEHHS
KBaliikaliiiHOI MOoZeJIi CyIHOBOLisl IPYU KEPYBaHHI pyXoM cyiHa. [IpeIMeToM NOCiIKEHHS € MOZEJ i MeToau
CTBOPEHHS aBTOMAaTH30BAaHMX CUCTEM KEPYyBaHHS PYXOM CyJHa Ha OCHOBI KBasiikauiiHOi MOzeli CyJHOBOIIS.
HaykoBe 3Hau€HHSI OTPMMaHUX Pe3yJIbTaTiB [0Jsirae y po3poobLii KOMIJIEKCHOTO METOAY Ta HOBUX IiIXOJiB 10
aBTOMATM30BAHOI'O KEPYBAaHHS CYJHOM i IiATPUMKU NPUNHATTS PilleHb CYAHOBOAIEM, SIKi IHTETPYIOTh TEXHIYHI,
KOTHITUBHI Ta MOBEJiHKOBI aclleKT! y KBaliikaliliHy MoJesb CyIHOBOis. [IpakTHiHe 3HaYeHHS! OTPUMaHUX
PEe3YJIbTaTiB MOJIsIrae y BUKOPUCTAHHI PO3PO0JIEHMX METOZIB i IpOorpaMHUX 3aCO0iB [1J1s1 CTBOPEHHS
aBTOMAaTHU30BaHMX CUCTEM KEPYBAaHHS PYXOM CyJIHA Ta CUCTEM IiATPUMKY NPUMHSITTS PillleHb CYLHOBOIEM, SIKi
MIpaLlo0Th Y PEXKUMI peasibHOro yacy. BOpoBa/pKeHHS LIMX CUCTEM JJO3BOJISIE iIHTEIPyBaTH iHTEJIEKTyaJlbHi
QJITOPUTMHU, TaKi SIK HEUiTKa JIOTiKa Ta HEMPOHHI MEPEXi, 3 iICHYIOUMMU HaBiraliiHMMU cucteMami, 3okpema ECDIS,

1110 3HMXYE BILJIMB JIIOJICHKOTO (DAaKTOPY Ha Ipoliecy Hasirari.

2. A qualification research paper (manuscript) submitted for the degree of Doctor of Philosophy in the specialty 151
«Automation and Computer-Integrated Technologies.» — Kherson State Maritime Academy, Ministry of Education
and Science of Ukraine, Kherson, 2024. Contemporary maritime navigation is at a crossroads of information
innovations and the rising complexity of navigational conditions. Despite the integration of advanced navigation
systems such as ECDIS, AIS, and autopilot systems, the human factor remains the primary cause of the majority of
maritime accidents. Analysis of Accidents (EMCIP Navigation Accidents - Summary Report) showed that among
the 573 recorded incidents, human actions remain the most common cause (447 cases, or 78.0%), of which 37.0%
involve collisions, 30.0% groundings, and 11.0% contacts. The next most frequent are accidents caused by another
vessel (78 cases, 13.6%), with 6.3% resulting in groundings, 4.9% in collisions, and 2.4% in contacts. They are
followed by system or equipment failures (44 cases, 7.7%), of which 3.7% are due to groundings, 2.1% to collisions,



and 1.9% to contacts. Finally, in 4 cases (0.7%), the cause of the accident could not be determined. The key problem
lies in the absence of an integrated approach to real-time assessment and forecasting of navigators’ qualification
parameters. The foundation for determining these parameters is provided by the content of the state qualification
examination in “Maritime and Inland Water Transport” (synchronized with IMO Model Courses and approved by
Order No. 1067 of the Ministry of Education and Science of Ukraine dated September 1, 2023), as well as by the
requirements of the STCW Convention (Section AoVIII /2) and the ISM Code (Clause 1.2.2) concerning proper
watchkeeping, resource management, and the prevention of human errors. Consequently, there is a need to
develop methods for creating automated vessel control systems based on navigators’ qualification data. The
central idea of this research is that applying automated ship steering methods and tools — based on intelligent
systems using fuzzy logic — to evaluate and restore a navigator’s qualification parameters can reduce the influence
of the human factor on navigation processes. The primary objective of the study is to create a qualification model
of the navigator that integrates technical, cognitive, and behavioral aspects and to develop modules for risk
assessment, identification and restoration of qualification parameters, and action analysis in critical situations.
Research tasks: Conduct an analysis of existing methods and tools for managing the qualification component of
maritime organizational and technical systems (OTS). This includes identifying qualification parameters that affect
the effectiveness of these systems and developing structural and logical schemes and control models. Develop and
substantiate a navigator qualification model for automated ship steering that integrates technical, cognitive, and
behavioral aspects. This involves designing methods to assess qualification levels based on fuzzy logic, forecast
navigational risks, make decisions under uncertainty, and create a cognitive module for analyzing intuitive actions.
Develop a method for automated identification and evaluation of navigator qualification parameters under
complex navigational conditions using intelligent systems and fuzzy logic. Formalize membership functions for key
navigational factors — such as proximity to hazardous objects, speed, currents, wind, and visibility — create a fuzzy
rule base, and perform simulation modeling to assess the influence of qualification parameters on overall
navigation risk. Develop software that operates online and implements the algorithms of the proposed integrated
method. This software includes modules for automated OCR processing of images, comparing textual data and
geolocations to analyze information from multiple ECDIS screenshots, visualizing geographic data on maps, and
providing a decision support module for the officer on watch. The object of research is the processes involved in
defining the navigator’s qualification model for controlling a vessel’'s movement. The subject of research is the
models and methods for creating automated ship control systems based on the navigator’s qualification model.
Subject of research is methods, models, and algorithms for developing automated ship steering systems grounded
in a navigator qualification model, including the development of software modules for real-time decision support.
Scientific significance of the results lies in the development of a comprehensive method and new approaches to
automated ship steering and navigator decision support. These approaches integrate technical, cognitive, and
behavioral aspects into the navigator qualification model.
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JoparkoBa iHpopmanist: Scopus Author ID: 57211927353

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: XepCOHChKA IepKaBHA MOPChKA aKafIEMist
Kopg 3a €IPIIOY: 35219930

MicuesnaxomerHﬂ: IIPOCIEKT YIIaKoBa, oya. 20, Xepcos, 73000, Vkpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:



1. Jarunesa Onena CepriiBHa

2. Olena S. Dyahyleva

KBasidikamis: k. nen, 1., noyenr, 13.00.04
InenTudgikarop ORCID ID: 0000-0003-3741-4066
HoparkoBa iHpopmamist: Scopus Author ID: 57218775320
IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. Tumomyk Osnena MukosaiBHa

2. Olena Tymoschuk

KBasigikanis: n. 1. 1., npodecop, 05.12.17

InenTudgikarop ORCID ID: 0000-0003-3684-6182

JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: JlepkaBHUIl YHIBEPCUTET iHPPACTPYKTYPHU Ta TEXHOJIOTIH
Kopg 3a €IPIIOY: 41330257

Micue3HaxoaKeHHS: ByJ1. Kupuniscbka, 6yx. 9, Kuis, 04071, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. Jle6enenko IOpiit OnexcaHnpoBuY

2. Yurii Lebedenko

KBasigikamis: . r. u., gouenrt, 05.13.07

InenTudgikarop ORCID ID: 0000-0002-1352-9240

JoparkoBa indopmamnist:

ITIoBHe HaﬁMeHYBaHHﬂ IOpI/IJ.II/I‘-IHOi 0COOM: KuiBChKUil HALLIOHAIbHUIA YHIBEPCUTET TEXHOJIOTIN Ta JU3aNHYy

Kopg 3a €IPIIOY: 02070890



Micuesnaxo;perHﬂ: ByJ. Mana IllusiHoBCEKa, Oyz. 2, Kuis, 01011, Ykpaina

dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

PeuenseHTu

BiacHe IlIpizBuie Im'sa I1o-0aTbKOBI:
1. Tumodeer KoctsaHTuH BacunboBuy

2. Kostiantyn Tymofeiev
KBasigikanis: k.r.u., gou,, 05.13.07
InenTudikarop ORCID ID: 0000-0002-8668-6159

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUIHUYHOI 0COOH: XepCOHChKA epKaBHa MOPChKa aKafIEMist

Kopg 3a €IPIIOY: 35219930

MicueSHaxo,T.pKeHHH: IIPOCHEKT YIIaKoBa, oya. 20, Xepcon, 73000, Vkpaina

dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:
1. [lerpoBcbkuil AHnpi BanepiitoBuy

2. Andrii Petrovskyi
KBasigikamis: . r. u., gon., 05.13.06
Inentudgikarop ORCID ID: 0000-0002-3337-9577

JoparkoBa iHdpopmamuist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: XepCOHChKA AepkaBHA MOPChKa aKafleMist

Kopg 3a €IPIIOY: 35219930

MicueBHaxo,ereHHﬂ: IIPOCIEKT YIakoBa, oya. 20, Xepcos, 73000, Vkpaina

dopma BracHOCTI: JlepxaBHa
Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

CanpoHoB Osekcanup OJsieKCaHIPOBUY



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi

OisSIIBHOCTI

Canponos Ouiekcanup OJsieKCaHaPOBUY

Anmnasos Enyapz CenaposBuy

VKpIHTEI

IOpuenko TeTsHa AHaTOJiiBHA



