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1. Incepranifiny po60Ty IPUCBSYEHO BUPIIIEHHIO aKTyaJIbHOI HAyKOBO-TIPAKTUYHOI TPO6GIEeMHU YIOCKOHAJIEHHSI
CHCTEMM YIIPaBJIiHHS PU3NKAMU CYJHOBHUX Oll€paliil B yMOBaX 3pOCTAI0Y0i CKJIAJHOCTI CepeoBuIIa T BUKOHAHHS
MOPCBKUX onepauiil. CydacHe CyJHOIIJIaBCTBO XapaKTE€PU3YETbCSI BUCOKUM PiBHEM JMHAMIYHOCTI,
6araToQakTOPHICTIO PU3UKIB, TOCUJIEHHSIM BIUIMBY JIIOJICHKOTO YMHHUKA, aBTOMATH3Allil Cy[IHOBUX CHCTEM,
icHyBaHHSIM Kibep3arpos, BIVIMBOM KJIIMaTUYHUX 3MiH Ta YCKJIQIHEHHSM JIOTiICTUYHUX IIPOLIeCiB. 3a TaKUX YMOB
TpaAULiliHi MigX0oAU N0 OLiHIOBAaHHS PU3MKIB, 5IKi 6a3yIOTbCS HAa CTATUYHUX MOJIEJISIX, EKCIIEPTHUX CYIPKEHHSX i
(opmarnizoBaHuX Npolenypax, He 3a6e3MevyioTh HaJIEXKHOTO PiBHS aJallTUBHOCTI Ta MPOrHOCTUYHO]
CIIPOMO>KHOCTI. V aHiil po60Ti O6IPYHTOBAHO [IOLiIbHICTD [I€PEXO/Ly Bifl p€aKTUBHOTO yIIPaBJliHHS PU3UKaMU 10
IAHAMIYHOTO, CLIEHAPHO-OPi€HTOBAHOIO MiIX01y, IKUH L03BOJISI€ BPAXOBYBATH 3MiHYy IIapaMETPiB CYLHOBUX
onepaliil y 4aci, B3aeMOIil0 TEXHIYHUX, OpraHizalilflHuX i JII0CbKUX (PAKTOPIB, @ TAKOXK CIeLUPiKy
(YHKILIOHYBaHHS €praTUYHMX CUCTEM Ha MOPCbKOMY TpaHcnopTi. OCHOBHA yBara npufinserscs popmanisanii

IIPOLIECiB OLIiHKY PU3UKY, [100y10Bi MaTeMaTUYHUX MOJiesIell Ta pO3pOo0Li aIrOPUTMIYHUX IIPOLeAyp MiATPUMKU



IPUIHATTS pillleHb Yy PeKUMi HAGIMKEHOMY IO PeaslbHOro Yacy. MeTolo JOCiIKeHHs € pO3pO0JIEHHSI Ta HAyKOBe
OOIPYHTYBaHHS YI,OCKOHAJIEHOI CCTEMU YITPaBJIiHHS PU3MKAaMU CYJHOBUX ollepalliii, sika 3a6e3redye MigBUIneHHs
PiBHs 6€3I1eKM 32 paxyHOK JIMHAMIiYHOTO OLIiHIOBaHHS PU3UKIB, ypaxyBaHHs CLIEHapHOTO PO3BUTKY IO,
JIIOJCBKOTO (PAKTOPY Ta 3MiH 30BHIIIHBOTO cepenoBuila. O6'eKTOM JOCIIIPKEHHS € IPOLIECH YIIPaBJIiHHS 6€3I1EKOI0
Ta PU3UKAMU CYLHOBUX OIE€paLiil y CUCTEMI MOPCBKOIO TpaHCHOPTY. [IpeaMeToM LOCIIiI)KEHHS € METOLY, MOZEIi
Ta aJIrOPUTMHU OLIHIOBAaHHS i yIIPaBJIiHHS PU3MKaMU CYJHOBUX OIEPallill 3 ypaxyBaHHSIM AUHAMIKY 30BHIIIHBOTO
CepenoBulIa, ClieHapHOi B3aeMOIii (akTOPiB Ta 0COOIUBOCTEN JIIOTUHO-MAIIMHHOI B3A€EMOIii B €praTu4HuX
cucremax. Y guceprauiiiHill po60Ti OTPMMAaHO KOMILJIEKC HAyKOBUX PE3YyJIbTaTiB, CIIPSIMOBAHUX HA MiABUIIEHHS
eeKTUBHOCTI YIIPaBJIiHHS pPU3NKaMU CYJHOBUX OIlepalliil B YMOBax BUCOKOI CKJIQAHOCTI Ta IUHAMIKM CEpeJOBHILa,
SKVM € IIPOLIEC eKCITyaTalii MOPCbKUX CyeH. Ha OCHOBI KpUTUYHOIO aHAJIi3y MDKHAPOLAHUX CTaHOAPTIB,
HOPMAaTUBHUX JOKYMEHTIB i TpaguLiiHUX METOLiB OLiHIOBAaHHS PU3UKIB y CYIHOIIJIABCTBI OOI PYHTOBAHO HASIBHICThb
KOHIIEINTYyaJIbHOTO PO3PUBY MK iCHYIOUMMHU MiAX0JaMU [I0 YIIPaBJIiHHS PU3UKaMU Ta TUMU YMOBAMU, B SIKUX
BHKOHYIOTbCSI CYAHOBI onepaii. [TokazaHo, 1110 nepeBa’kHa OpieHTallist Ha CTaTU4Hi Mogerti, popmaizoBaHi
IIPOLIEAyPU Ta €KCIIEPTHI OL[iHKM iCTOTHO 0OMEXXYy€e MOXKIJIMBOCTI CBOEYACHOTO BUSBJIEHHS I IIONIEPEIKEHHS
aBapiiHux noiit. ¥ po6oti copMOBaHO Ta OGI'PYHTOBAHO KOHILEMIIiI0 AUHAMIYHOI KPYyrOBOi OLIIHKY PU3UKY
Cy[HOBMX OIl€pallifi, 0 OEJHY€E CLEHAPHUI MifXif, ypaxyBaHHs 4aCOBOI 3MiHHOCTI [TapaMeTpiB i MexaHi3Mu
3BOPOTHOTO 3B'513Ky. 3alIpOIIOHOBAaHUI MiJXif, 03BOJIsIE 3MiMCHIOBATYU 6e3l1epepPBHE YTOUHEHHS! PiBHS PU3UKY 3
ypaxyBaHHSM 3MiH YMOB HaBKOJIMIIHbOTO CEPEAOBUIIA, TEXHIYHOTO CTAHy Cy[HA, [Iifl eKilaXy Ta PO3BUTKY
orepaliiHoi cuTyauii, 110 CTBOPIOE NepeyMOBHU [1Jisl IePEXOly Bifl peaKTUBHOIO pearyBaHHS Ha HeOe3NeyHi
cUTYyalii 10 IPOaKTUBHOTO YIIPaBJliHHS PU3UKaMU, CIIPSIMOBAHOTO HA MiBUILEHHS 6€3I1eKY BUKOHAHHS CYIHOBUX
onepatiii. Po3apobseHo Ta popmMasizoBaHO MaTEMAaTUYHY MOZEJb, SIKA 31aTHA iHTErpajlbHO OLiHUTH PU3UK
CyJIHOBUX OIl€pallili, BpaXxOBy€ 4aCOBY YyTJIMBICTb BIINBOBUX (PAKTOPiB, IMHAMIUHY afanTalilo iX BaroBux
KoedillieHTiB Ta B3a€MO3B13KM MK OKpEMUMU CKJIaJOBUMM PU3KKY. 3aIIPOIIOHOBAHA MOJIEJb T03BOJISIE KiJIbKICHO
OLIiHIOBAaTU piBE€Hb PUBUKY CYJHOBUX Ollepalliil y pexkumi, HabIMKeHOMY [0 peaslbHOro yacy, Ta 3a6e3redye OCHOBY
IJ1 aJITOPUTMIYHOI MIATPMMKM YIIPaBJIiHCHKUX PillleHb Ta KiJIbKiCHE ypaxyBaHHS 3MiHU [IapaMeTPiB y Yaci npu
B3a€MOJii TEXHIYHUX, OpraHi3alifHUX i JIIOJCbKUX (PAKTOPiB. YTOYHEHO METOAM OLiHKM PU3UKIB CYJHOBUX OIepaLii
IIJISIXOM iHTerpallii KOHLeNii epraTuyHuX CUCTEM, 110 103BOJINIIO (OPMasi3yBaTy BILJIUB KOTHITUBHOTO
HaBaHTaXEHHS eKillaXy Ta 0COOJIMBOCTEN JII0MHO-MAIIMHHOI B3aeMO/lii Ha piBeHb 6e3neKku. Y nucepTauiiHii
po6OTi HabyIM NOJATBIIOTO PO3BUTKY METOIMYHI 3acany BUOOPY ONTUMAIBHOTO CLIEHAPil0 BUKOHAHHS CYAHOBUX
onepalii nusixom ¢opmasisarii pu3uK-opieHTOBaHOI MepesKi KpUTepiiB Ta 3aCTOCYBaHHS 6araToOKpUTEpiabHOI
OIIiHKM aJIbTepHATUB. 3alIPOIIOHOBAHA MaTeMaTUYHa MO/esb 3a0e3Ieuye BpaxyBaHHs B3a€MO03aJIeXXHOCTi PaKTOpiB
PU3HKY, iXHbOI BiTHOCHOI BArOMOCTI Ta BIIMBY Ha 3arajabHUl PiB€Hb 0€3I1€KM BUKOHAHHS ONepallii, o MifABUILye
OOI'PYHTOBAHICTb MPUIHATTS YIIPABIiHCbKUX PillleHb B YMOBAX HEBU3HAUEHOCTI Ta JUHAMIUYHOCTI C€pefoBUIIA.
3anpornoHOBaHO aJANTUBHY apXiTeKTYpy CUCTEMU IMiTTPUMKU IPUNHSTTS pillleHb, sKa BKJIIOYa€e ClieHapHy 6a3y
PU3UKIB, aJITOPUTMU NONIEPEIPKEHHS, 3aC00U Bizyasizallii Ta iHTepaKTUBHOI MiATPUMKU yIIPaBIiHCbKUX Hil.
EdexTuBHICTb 3aIIPONIOHOBAHUX PillleHb MiTTBEPAKEHO PEe3yIbTaTaMU YMCETbHOTO MOJEJIIOBaHHS, CLIeHapHUX

PO3paxyHKiB Ta aHasi3y TUIIOBUX CyJHOBUX OINEpalliil i TOPTOBUX IPOLELYP.

2. The dissertation is devoted to solving the urgent scientific and practical problem of improving the risk
management system for ship operations in the context of the growing complexity of the environment and the
performance of maritime operations. Modern shipping is characterized by a high level of dynamism, multifactorial
risks, increased human influence, automation of ship systems, the existence of cyber threats, the impact of climate
change, and the complication of logistics processes. Under such conditions, traditional risk assessment
approaches based on static models, expert judgment, and formalized procedures do not provide adequate
adaptability or predictive power. This research justifies the transition from reactive risk management to a dynamic,
scenario-oriented approach that allows for changes in ship operation parameters over time, the interaction of
technical, organizational, and human factors, and the specifics of ergatic systems in maritime transport. The main
focus is on formalizing risk assessment processes, building mathematical models, and developing algorithmic
procedures to support decision-making in near real time. The study aims to develop and scientifically substantiate



an improved risk management system for ship operations that enhances safety through dynamic risk assessment,
scenario development, consideration of human factors, and adaptation to external environmental changes. The
object of the study is the processes of safety and risk management in shipping operations within the maritime
transport system. The subject of the study is methods, models, and algorithms for assessing and managing risks in
ship operations, taking into account the dynamics of the external environment, scenario interaction of factors, and
the peculiarities of human-machine interaction in ergonomic systems. The dissertation presents a set of scientific
results aimed at improving the effectiveness of risk management in ship operations in the complex and dynamic
environment characteristic of ship operation. Based on a critical analysis of international standards, regulatory
documents, and traditional methods of risk assessment in shipping, the thesis substantiates the existence of a
conceptual gap between existing approaches to risk management and the actual conditions of ship operation. It is
shown that the predominant focus on static models, formalized procedures, and expert assessments limits the
ability to identify and prevent risk scenarios in real time. The study formulates a concept of dynamic circular risk
assessment of ship operations, which integrates scenario modeling, time sensitivity of parameters, and feedback
into a single formalized system. The model provides continuous updating of the risk level depending on changes in
the environment, the technical condition of the vessel, the behavior of the crew, and the development of events.
The approach proposed in the study allows moving from a reactive response to a proactive method of risk
management on ships. A formalized mathematical model of integrated risk assessment of ship operations has been
constructed, which takes into account the time sensitivity of factors, their weight adaptation, and the
interrelationships between individual risk components. The proposed model allows for a quantitative assessment
of the risk level of ship operations in near real time and provides a basis for algorithmic support of management
decisions and quantitative consideration of parameter changes over time when technical, organizational, and
human factors interact. Methods for assessing the risks of ship operations have been refined by integrating the
concept of ergatic systems, which has made it possible to formalize the impact of the cognitive load on the crew
and the peculiarities of human-machine interaction on the level of safety. The dissertation further develops
methodological principles for selecting the optimal scenario for ship operations by formalizing a risk-oriented
network of criteria and applying multi-criteria evaluation of alternatives. The proposed mathematical model takes
into account the interdependence of risk factors, their relative importance, and their impact on the overall level of
safety of operations, which increases the validity of management decisions in conditions of uncertainty and a
dynamic environment. An adaptive architecture for a decision support system was proposed, which includes a
scenario-based risk database, warning algorithms, visualization tools, and interactive support for management
actions. The effectiveness of the proposed solutions has been confirmed by the results of numerical modeling,
scenario calculations, and analysis of typical ship operations and port procedures.
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KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

Masakciano Mukosa OsekcaHnapoBuy

Masnakciano MukoJsia OsieKcaHapoBUY

Ounexciit IPOXOKNH

FOpuenko TetsHa AHaToiiBHA

FOpuenko TetsHa AHaToJiiBHA



