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1. Incepraris Ha 3006YTTS HAYKOBOTO CTyIeHs fokTopa ¢dinocodii 3a cnenianpHicTo 151 «ABTOMaTH3aLis Ta
KOMIT'IOTEPHO-iHTErpOBaHi TEXHOJIOTii». — XepCOHChKA Aep>KaBHa MOPChKA aKkaaeMist MiHicTepcTBa OCBITH i HAyKu
Ykpainu, XepcoH 2024. CyyacHe CyZHOIIIaBCTBO IlepebyBae Ha nepexpecTi iHpopMalilHUX iHHOBALill Ta BUKJIKKIB,
1110 3yMOBJIE€H] 3DOCTAaHHAM CKJIAJHOCTI HaBirauiHMx yMoB. [1opy BIpOBal>KEHHS Cy4aCHUX HaBiralliiiHUX CUCTEM,
Takux gk ECDIS, AIS i aBTOMaTUYHOrO MiJIOTYBaHHS, JIOACHKUI (PAKTOP 3aIMIIAETHCSI OCHOBHOIO IIPUYMHOIO
6inpInoCTi aBapiii Ha MOpCbKOMY TpaHcIopTi. AHani3 aBapiit (EMCIP Navigation Accidents-Summary report)
I10Ka3as, 10 3 573 3a(iKCOBaHUX IHIIMAEHTIB Hai6i/1b1I MOMMPEHO0 IPUYMHOIO 3aJIMIIAI0TLCS [l toguHuU (447

BUMNAJKIB, 260 78,0%), 3 skux 37,0% cTaHOBAATH 3iTKHEHHS, 30,0% — nocazaka Ha MinuHy Ta 11,0% — KOHTaKT.



HacTtynHyMu 3a NOMMPEHICTIO € aBapii, cnpuynHeHi iHmuM cygHoM (78 Bunamkis, 13,6%), cepeq sikux 6,3% -
[ocaaKy Ha Minuny, 4,9% - 3iTKHeHHS Ta 2,4% — KOHTAKT. 3a HUMU CJiIyl0Th BiAMOBU cUCTEM 4u 00JIafHaHHS (44
BUIAIKY, 7,7%), #e 3,7% npunajaoTb Ha IOCaAKy Ha Minuny, 2,1% - Ha 3iTkHeHHs i 1,9% - Ha KoHTakT. HapewrTi, y 4
Bunagkax (0,7%) npryuHy aBapii He BIanocs BCTaHOBUTU. Kill0uo0BOIO MPO6GIEMOIO € BifICYTHICTb iIHTETPOBAHOTO
migxomy 4O OLHKU Ta MPOTHO3yBaHHS KBasli(iKaliliHMX apaMeTpiB CyHOBOIB y peasibHOMY Yaci. [TigrpyHTsIm
L7151 BUBHAUEHHSI LIUX [1apaMeTPiB CIIYTYIOTh [10JI0’KEHHS Iep>KaBHOro KBastigikauiHoro icnuTy 3i crneiajabHOCTI
«MopcpKuii Ta BHYTPIilIHI BOGHUI TPAaHCIIOPT» (CUHXPOHI30BaHi 3 IMO-MOZeIbHUMHU KypCcaMU Ta 3aTBEPAKEHI
Hakazom MOH N21067 Big 01.09.2023), a Takoxx Bumoru STCW (Po3gin AoVIIl/2) i ISM Code (n. 1.2.2) mo10 HaleXXHOi
opraHxizallii BAaXTOBOI CJIy>KOU, YIIPaBJIiHHS pecypcaMu Ta 3arobiraHHs JI0CbKUM IIOMUJIKaM. BigTak, nocrae
noTpeba y po3po0Olii MeTOiB CTBOPEHHS aBTOMaTU30BaHUX CUCTEM KEPYBAaHHS PYXOM CyJlHa Ha OCHOBI
KBali(iKaLiliHUX JaHUX PO CyJHOBOAIS. ['0JI0BHOIO ile€lo TOCiI>)KEeHHS € TioTe3a, 0 3aCTOCYBaHHS METO/IB Ta
3aC06iB aBTOMAaTU30BAaHOTO KEPYBAaHHS CyIHOM, 3ACHOBAaHUX Ha {HTEJIEKTyaJIbHUX CUCTEMAX 3 HEUiTKOIO JIOTIKOIO,
L7151 OLIiHKU Ta BimHOBJIeHHSs KBasidikalilHUX [1apaMeTpiB MOZeJi CyIHOBOZIiB, 103BOJINUTh 3MEHIIUTH BILJIUB
JofcbKoro (akTopa Ha npolecu Hasirauii. ['o10BHe 3aBAaHHS AOCIIIPKEHHS NI0JISITa€ Y CTBOPEHHI KBaliikaliliHo]
MOJEeJli CyAHOBOi, SIKa BpDAaXOBY€ TEXHIYHi, KOTHITUBHI Ta [NOBEiHKOBI ACIIEKTH, MOLYJIIiB [IJIS1 OLIiHKY PiBHS
Heb6esneky, ineHTudikanii kBanidikaniliHux napameTpiB ix BiHOBJIEHHS Ta aHai3y [ill y KDUTUYHUX CUTYyallisX.
3apaui pocaimpkenHs: 1. [IpoBecty aHasi3 icHYIOUMX METO/IB Ta 3aCO0iB yIIpaBiHH KBati¢ikalillHO CKIaZ0BOI0
MOPCBKUX OPraHi3aliiHO-TeXHIYHUX CUCTEM, 30KpeMa ineHTudikauii kBamaidikalillHUX NapaMeTpiB, SKi BIJINBAIOTh
Ha e(PEKTUBHICTb (PYHKLIOHYBAaHHS CUCTEM, i pO3pO6Li CTPYKTYPHO-JIOTIYHMX CXE€M Ta MOZEJIei KepyBaHHSL. 2.
Po3pobuTy Ta 00rpyHTYyBaTH KBasidikalillHy MOZiesb CyLHOBOiS 4151 aBTOMaTU30BAHOTO YIIPaBJliHHS CyIHOM, SIKa
iHTerpye TexHiuHi, KOTHITMBHI Ta IOBEJIiIHKOBI aCIIEKTH, 110 BKJIOYaTUME METOAU OLiHKY piBHS KBasidikauii,
[IPOTHO3yBaHHS HaBiraluiHUX PU3UKIB i IPUIHATTS PillleHb B YMOBAaX HEBU3HAYEHOCTI, a TAKOK CTBOPEHHS
KOTHITUBHOT'O MOZYJISI 11 aHasi3y iHTYITUBHUX Aill. 3. Po3pobuTy MeToz aBToMaTn30BaHoi ineHTHdikanii Ta oiHku
KBasliikaliliHuX IapaMeTpiB CyIHOBOIIB y CKJIQ[HUX HaBiraliliHuX yMoBax Ha OCHOBI CUCTE€M HEUiTKOTo
BMBEJICHHS, 11O NlependadaTume popmaisaliio PyHKLINA HAJIEXHOCTI AJ1s1 KIIIOYOBUX HaBirauiiiHux (pakTopis,
CTBOPUTH 6a3y HEUITKMX IIPABUJI Ta IIPOBECTH iMiTallifiHe MOJeJIIOBaHHS [JIs1 OLIiHKY BIJIVBY KBasiQikaliliHuX
napaMeTpiB Ha 3arajibHUi pu3uK HaBirauii. 4. Po3pobuTu nporpamHe 3abe3neyeHHs, sSIKe peali3oByBaTUMe
aJITOPUTMHU PO3PO6JIEHOT0 KOMIIJIEKCHOIO METOAY, 1110 3a0€31€UNTh NOCAiTOBHUI (PYHKIiOHAJ, BKIIOYAaTHME
PO3po6Ky MozyJis AJis aBromarn3oBaHoi OCR-06po6ku 306paxkeHs ECDIS, Moamysist 171 NOPiBHSIHHS JAaHUX Ta
reoJIoKaLiil 3 MeTOI0 aHasli3y HaBiraniiiHoi indpopmarii, Momysst nns Bizyanisanii reorpadiuHux JaHUX Ha KapTi, a
TaKOX MOJYJIsl NiATPUMKU IIPUMHSTTS PillleHb A1 CyLHOBOZsl. O6'€KTOM [OCIiIpKEHHS € IIPOLIECH BUBHAUEHHS
KBaiikaliiiHoi MozeJIi CyIHOBO sl IPU KEPYBaHHI pyXxoM cyHa. [IpegMeToM JOCTiIKEHHS € MOZeJi i MeToau
CTBOPEHHS aBTOMATU30BAaHMX CUCTEM KE€PYBaHHS PyXOM Cy[Ha Ha OCHOBI KBastiQikaliliHoi Mogesti cyJHOBOL;sI.
HaykoBe 3Hau€HHSI OTPMMaHUX pe3yJIbTaTiB [0Jsirae y po3pooLii KOMIJIEKCHOTO METO/Y Ta HOBUX IiIXOJiB 10
aBTOMATM30BAHOI'O KEPYBAaHHS CYJHOM i IiATPUMKU NPUNHATTS PilleHb CYSHOBOMIEM, SIKi IHTETPYIOTh TEXHIYHI,
KOTHITHBHI Ta OBEMiHKOBI aCIIEKTU y KBaJli(iKaliiHy MOJeJb CyJHOBOAiS. [IpakTUYHEe 3HaY€HHS OTPMMaHUX
PE3YJIbTATIiB MOJISITa€ y BUKOPUCTAHHI PO3POOIEHMX METOZIB i IpOrpaMHMX 3aCO0iB J1s1 CTBOPEHHS
aBTOMATU30BAHUX CUCTEM KEPYBaHHS PYXOM Cy[IHA Ta CUCTEM MiATPUMKHU IIPUMHATTS PillleHb CYTHOBOMIEM, SKi
[IPaLIOIOTh Y PEXXMMI peasbHOTO 4acy. BIpoBaiKeHHs IMX CUCTEM J03BOJIsI€ IHTETPYBaTU iHTEJIEKTYalbHi
aJIrOPUTMHU, TaKi K HEUiTKa JIOTiKa Ta HEMPOHHI MepPEXi, 3 iICHYIOYMMU HaBiraliiHMMU cucreMamu, 3okpema ECDIS,

1110 3HMKYE BILJIMB JIIOJICHKOTO (DaKTOpY Ha IIpoliecy Hapirarii.

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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InenTudikarop ORCHID ID: 0000-0002-5067-9766

JoparkoBa iHpopmamist: Scopus Author ID: 57211927353

IloBHe HaliMEHYBaHHS IOPHAHUYHOI 0COOM: XepCOHChKA AepkaBHA MOPChKa aKafleMist
Kopg 3a €IPTIOY: 35219930

Micuesﬂaxo,rm(eﬂnﬂ: IIpOCHeKT YIakosa, 6ya. 20, Xepcos, 73000, Vkpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu



InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. fsarunesa Osnena CepriiBHa

2. Olena S. Dyahyleva

KBasigikamis: k. nen,. 1., noyenr, 13.00.04
Imentudikarop ORCHID ID: 0000-0003-3741-4066
HoparkoBa iHpopmamisi: Scopus Author ID: 57218775320
IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:

Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

VII. BimomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Tumomyk OsneHa MukoJsaiBHa

2. Olena Tymoschuk

KBasigikamis: n. 1. u., npodecop, 05.12.17

Imentudikarop ORCHID ID: 0000-0003-3684-6182

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHUIi yHIBEPCUTET iHPPACTPYKTYPH Ta TEXHOJIOTIIA
Kopg 3a €IPIIOY: 41330257

MiCI.IGSHaXO,I[)KeHHH: ByJ1. Kupuiniscbka, 6yx. 9, Kuis, 04071, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayK1 YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Jlebenenko IOpiit OnexcannpoBud



2. Yurii Lebedenko

KBasigikamis: . t. u., gouenrt, 05.13.07

ImenTudikarop ORCHID ID: 0000-0002-1352-9240

JonaTkoBa iHdopmalist:

IloBHe HaﬁMeHyBaHHﬂ IOpPI,I[H‘IHOi 0COOM: KuiBChKuil HALLiOHAIbHUIA YHIBEPCUTET TEXHOJIOTIN Ta AU3aNHYy
Kopg 3a €APIIOY: 26077922

Micue3Haxoa KeHHS: , Kuis, 01011, Vkpaina

dopma BiracHocTi:

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: YHIBepCUTETCHKUI

Penensentu

BsacHe IIpi3Buiue Im'sa I1o-6aThKOBI:
1. Tumodees Koctsantun BacunpoBuy

2. Kostiantyn Tymofeiev

KBasigikanis: k.r.u., gou,, 05.13.07

ImenTudikarop ORCHID ID: 0000-0002-8668-6159

JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHS IOPHUAHUYHOI 0COOM: XepCOHChKA AepPKaBHA MOPChKA aKazleMist
Kopg 3a €IPIIOY: 35219930

Micuesnaxo,u)KeHHﬂ: IIPOCIEKT YIakoBa, oya. 20, Xepcos, 73000, Vkpaina

dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. IleTpoBCcbKkuM AHIpit BasepiiioBuy

2. Andrii Petrovskyi

KBasmigikamis: k. 1. 1., go., 05.13.06

Imentudikarop ORCHID ID: 0000-0002-3337-9577

JoparkoBa indopmamuist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: XepCOHChKA AepPKaBHA MOPChKa aKazleEMist
Kopg 3a €IPIIOY: 35219930

Micqesnaxo,szeHHﬂ: MIPOCIIEKT YIIaKkoBa, oyA. 20, Xepcon, 73000, Vkpaina



dopma BiracHOCTI: JlepxasHa

Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buine Im'sa I1o-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a HiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

Canponos Onekcangp OnekcaHIpoBUY

CamnpoHoB Osekcanap OJyIeKCaHIPOBUY

Anmnasos Enyapz CenspoBuy

VKpIHTEI

FOpuenko TetsiHa AHaToJiiBHA



