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1. PO3BUTOK TEOPIi Ta MPAaKTUKHU YIIPABJIHHA PU3MKaMU [IPY BUPIlIEHHI KOMIJIEKCHUX HaBIraliiHUX 3a1a4

2. Development of theory and practice for the risk management of complex navigational tasks

Pedepar:

1. Y nuceprauiiiniii po60Ti HAYKOBO OGI'PYHTOBAHO i JOBEIEHO HOBE KOHIETITya/IbHE BUPIIEHHS aKTyaJIbHO]
HayKOBO-TEXHIYHOi Ipo6sIeMH MiiBUILLIEHHS 6e311e4HOi eKCIlTyaTallii 32c00iB BOJHOTO TPAHCIIOPTY, sIKe 3[iiCHEHO
3a paxyHOK BUKOPUCTaHHS yIeplie 3alIPONIOHOBAHNUX i yAOCKOHAIEHHS iCHYI0UMX, METOiB KiJIbKiCHOTO OLiHIOBaHHS
Ta yIIPaBJIiHHS PU3MKAMU [IPU BUKOHAHHI KOMIUJIEKCHYX HaBirauinHux 3a1ad4. JJocaigKeHo CTaTUCTUKY aBaPiHOCTI
CBiTOBOrO (PJIOTY Ta OKpeMi HaBirauifiHi iHIUAEHTH, BKJII0YAI0UX MOJEJIIOBaHHS iHIMEHTIB Ha HaBiraliitHux
CHAMYyJISITOpAx Mif, yac NpoLecy NiilrOTOBKY CyJHOBO/IiB, HA OCHOBi YOI0 OTPUMAaHO CTPYKTYPY Haibiibll yacTimmux
ITOMMUJIOK, 5IKi IPU3BOJATD [0 3iTKHEHDb UM NOCAAKU Ha MiIMHY. JJOCIIIKEHO Ta YAOCKOHATIEHO HU3KY METO/IiB
MaTEMaTUYHOTO MOJIEJIIOBAHHS PYXY CYIHA 3 BUKOPUCTAHHSIM SK CIPOIIEHUX JIIHINHUX MOZeJlel TaK i Moziesen
pPyxy y nmpoctopi. [TobynoBaHO Mofei B3aeMOIi TPyl CYZEH, K HE3aJIe>KHUX B OIHOMY BipTyaJlbHOMY CEpeOBUILL,
TaK i [IOB’I3aHUX THYYKMMH 3B'sI3KaMU (CUCTeMa OYKCUP-CYIHO, CYIHO CEMCMIUYHOI PO3BiIKM 3 CUCTEMOIO IJIaBYyUNX
Kab6esiB). OTpMMaHi MOZes1i peani3oBaHoO y BUZi MPOrPaMHOro 3a6e3MeueHHs, K JJ1s1 PO3PaXyHKIB, TaK i B

HaBYaJIbHUX CUMYJIITOpax. OTpUMay NOJaJbIINi PO3BUTOK METOAM OLiHKY Oe3IeKM 3iTKHeHHS Ta II0CaAKU Ha



MIJIMHY 3 ypaXyBaHHSIM MaHEBPOBUX XapaKTEPUCTUK Cy/IHA Ta aMILIiTyJHO-4YaCTOTHUX XapaKT€PUCTUK 10T
xutaBulli. OTpUMaHO MeTOoJ, OllepalifiHOl OLiHKYA PU3UKY KOHTAKTY 3 HeOe3I1eKOI0 3aJIeXKHO Bifi KiIHeMaTUYHUX
XapaKTepPUCTHUK CUTYyallii (Yac Ta JyCTaHLis 00 He6e3leKy, NUCTaHIlisi HAKOPOTIIOro 30JIMKEHHSI) Ta MAHEBPOBUX
XapaKTePUCTUK Cy[iHA. PO3p06JIeHO aITOPUTMHU Ta peasi3oBaHO Y BUIJISIAI IPOTPaMHOro 3a6e3MnedeHHs [171sl
IJIAHYBaHHS Ta OLiHKM 6e3eKU Hasirauniinoro mapupyty cyaHa Ha EKHIC (enexTpoHHa kapTorpagiiyHa
HairauifiHa Ta iHpopmariiina cucrema). Kito4osi cioBa: HaBiranjifiHa 3afjaqa, KijibkicHa OLliHKa PU3UKY,
e(deKTUBHICTb, cuCTeMa MiATPUMKYU NPUMHSTTS PillleHb, MaTeMaTHYHe MOJeJI0OBaHHS, HeuiTKa Jorika.

2. The thesis scientifically establishes and validates a new conceptual solution to the important scientific and
technical problem of improving the safety of maritime transport operation, which is achieved by using the first
introduced and improved existing methods of risk quantitative assessment and management during complex
navigational tasks performance. The world fleet incident statistics is investigated and specific cases, including
incidents reconstruction on navigation simulators during the deck officers training, are studied, from which the
structure of the most frequent errors leading to navigational incidents is obtained. Number of mathematical vessel
motion modelling methods with the use of both simplified linear models and space motion models are studied and
improved. Interaction models for vessel groups both independent in a common virtual environment and with
flexible connections (a tow-vessel system, a seismic vessel with a system of floating cables) are developed. The
obtained models are implemented in the form of software used in operations planning and training simulators.
Methods for assessing the risk of collision and grounding are further researched, taking into account the vessel
manoeuvrability and frequency-response functions of vessel motions. The methods for operational risk
assessment of contact with navigational hazard depending on the motion characteristics of the situation (time and
distance to the hazard, the closest point of approach) and vessel manoeuvring characteristics are obtained.
Algorithms in the form of software for passage planning and route safety assessment with ECDIS (Electronic Chart
Display and Information System) are developed and implemented. Keywords: navigation problem, quantitative risk
assessment, efficiency, decision support system, mathematical modelling, fuzzy logic.
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