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Pedepar:

1. MeTo10 nOCTiIXKEeHHS € po3poOKa METOiB aBTOMAaTU30BAHOT'O aHAJIi3y OOCTAHOBKHU i IPUIHSATTS PillleHb AJ14
06pO6JIEHHS BAaHTaXIB y OPTY NIPY PO3B'I3aHHI HEOE3MEeYHUX CUTYaLill HA CY[Hi AJ1S 3MEHILIEHHS Yacy i
NiABUILEHHS OOIPYHTOBAHOCTI pileHs. [locTaBieHa MeTa OCAraeThCsl BUPIlIEHHSIM TaKUX YaCTKOBUX 3aBIaHb: 1.
JocnipnTy cyyacHMil CTaH CUCTEM aBTOMATU30BAaHOTO aHaJli3y OOCTAaHOBKU i IPUIHATTS pillleHb J1s1 OOpOo06JIeHHS
BaHTaXIB y OPTY [IpY PO3B’sI3aHHI HeGe3NeYHNX CUTYALlill Ha Cy[Hi. 2. YIOCKOHAJINUTH METOJ, aBTOMaTU30BaHO]
xiacudikauii HaA3BUYANHOI cruTyalii Ha CyAHI B akBaTOPii HOPTY B yMOBaX AETEPMiHICTUYHOI HEBU3HAYEHOCTI. 3.
YI0CKOHaMUTH iHTeJIeKTyalbHU METOJ, aHali3y OOCTAHOBKY | pearyBaHHsI Ha BUHUKHEHHS MTOXKeXi y HAaQTOBOMY
TepMiHali opTy 4. Po3pobutn MeTom NifTPUMKY MPUIAHATTS pillleHb IJ1s1 YIIPABJIiHHS CYLHOM, SIKE 3HAaXOOUTbCS Y
IerpaZloBaHOMY CTaHi, y BAKKAX YMOBaXx I1JIaBaHHS I1pY NOCAJLi HAa MiJIMHY y palioHi opTy. 5. Po3apoburtu meTof,

VIPaBJIiHHS PU3UKaMU [IpY BAaHTAXHO-PO3BAHTAKYBaJIbHUX POOOTAxX y IIOPTY B yMOBax Hebe3MevyHoi cuTyallii Ha



cynHi . 6. PO3po6uT METOM, CUCTEMU MiATPUMKY NPUMHSTTS PillleHb 010 BUXOY CY[EH 3 OPTY B aBapiltHUX
yMoBax. 7. Po3pobutu pekoMmeHzalii mono TexHiyHoi peasisaliii 3arrporoHOBaHUX MeTOiB. 8. OLiHUTH
eeKTUBHICTb OTPUMAHUX pe3ysbTaTiB. O0'eKT NOCiIKEeHHS — IIPOLleC NPUMHSTTS pillleHb 010 PO3B'SI3aHHSI
HeOe3MeYHNX CUTYyalill Ha cy[Hi y nopTy. [IpeaMeT DOCiI>)KeHHSI — METOI M Ta IPUHLIMIY aHaJli3y OOCTaHOBKH i
IPUIHATTS pillleHb 17151 00po6IeHHS BAHTaXIB y IOPTY IPYU PO3B’sI3aHHI He6e3MeYHnX CUTYyalliil Ha cyHi. HaykoBa
HOBHM3HA OTPUMMAaHUX pe3yJbTaTiB AucepTalLlii rossrae B: 1. Y0CKOHaJIeHO MEeTO[, aBTOMATH30BaHOi kiacudikariii
HaJ3BMYaMHOI CATyalil Ha CyAHi B aKBaTOPii IOPTY B YMOBaX AETEPMiHICTUYHOI HEBU3HAYEHOCTI, B IKOMY, Ha
BiIMiHy Bif| BifomMux, (pakTopH, 110 ONMUCYIOTh HEYiTKE CEPeOBUIIE Mif] YyaC BU3HAYE€HHS KJIaCiB CUTYyallii,
[I0/IAI0THCSI MHOKMHOIO IIPOIYKLIMHUX ITPaBUJl, OOpOOJIEHHS SIKUX 3iMICHIOETHCS 3 BUKOPUCTAHHIM IIPOLieiypU
anrebpaiyHoi anpokcumaliii Ta HediTkoi ineHTUudikanii po3pobseHoro anapary gopmainisauii. 2. YaockoHaneHo
iHTeJIeKTya/IbHUI METO/I aHAJIi3y OOCTAHOBKY i pearyBaHHs Ha BUHUKHEHHS IIOXKeXi y Ha()TOBOMY T€pPMiHaJli OPTY,
B SIKOMY, Ha BiMiHY Bif Bimomux, 6a3a 3HaHb SIBJISIE COOOI0 iepapxiuyHy CTPYKTYPY, Ji€ AECKPUIITUBHI 3HAHHS IIPO
IIpeJMeTHY 00J1aCTh IIPeCTaBJeH] y BUIJISI] HEUiTKUX MHOXUH, ollepalliiiHi 3HaHHS KOHLenTyasnizoBaHi sik STRIP-
NoAi0Hi onepaTopy, 36arayeHi HeUiTKUMKA MHOXXMHAMUY, A MIJIaHYBaHHS peajli3oBaHe Ha OCHOBI METOiB MEPEXKEBOTO
MIJIaHYBaHHS Ta YIIPaBJIiHHY, 1[0 JO3BOJISIE€ CTPYKTYPHO PO3MAiMINTY 3HAHHS i TpaBuia 3a pisHUMU PiBHSIMU MipKyBaHb
CHCTEMHU MiITPUMKU [IPUMHSTTS pillleHb, CKOPOTUTU Yac peakliii cucTeMu i MigBUILUTHA OOIPYHTOBAHICTh
NIPUMHATHUX pilleHsb. 3. OgeprKaB MOHabIINI PO3BUTOK METOJ, ITIITPUMKH [IPUMHSATTS PillleHb JJ1s1 YIIPaBIiHHS
CyJIHOM, SIK€ 3HaXOJUTbhCS y JerpaloBaHOMY CTaHi, Y B&XKKMX YMOBaxX IJIaBaHHSI IIPY NIOCA/ILi HA MiJIMHY y PalioHi
NIOPTY, SIKAM Ha BiMiHY BiJ| BilOMUX, BiPi3HSETHCS 3aCTOCYBAHHSIM TUIIOBUX CL€HAPIiB [10CAKU CyIHA HA MIJINHY,
BHMKOHYBaHUX PO3PaxXyHKiB PyXy >KOPCTKOTIO Tija, 30WTKIB i 3a/IMIIKOBOI MIIJHOCTi CyZiHA y IIOIIKO/>)KEHOMY CTaHi, 1110
IO3BOJISIE Y PEXXUMI peasIbHOTO Yacy 3alpPONOHYBaTU JJj1s1 0COOH, sIKa IIpUIMae pillleHHs, aJIbTEPHATUBHI i 3i
30epeXkeHHs LiJliICHOCTI CyJjHa, a TaKOXX BapiaHT 3 OLiHKOIO MOUIKOKEHDb JHUIIA i HABaHTaXXE€Hb HA 0aJIKU KOPIIYCY
CyJlHa IIif1 yac 1ocajiku Ha MiJIMHY i epenbadynTy HacliaKy Bin Takoi fii. 4. Opepskas mofaibIni pO3BUTOK METO],
VIPaBJIiHHS PU3UKaMU [IpY BAaHTAXHO-PO3BAHTAKYBaJIbHUX POOOTaxX y IIOPTY B yMOBax Hebe3MeyHoi cuTyallii Ha
Cy[Hi, IKMH, Ha BiIIMiHY Bi[l BilOMUX, BiZjpi3HS€THCS BUKOPUCTAHHIM METOMY HEYITKOrO aHaJli3y iepapxiil nid
BpaxyBaHHS i paH>XyBaHHs (PaKTOPiB PU3UKY Y MOPSIKY iX BKJIMBOCTI, IO JO3BOJIMJIO PO3IJISILATH MOTO 3a anapar
dbopmanizauii Ay1s1 cucTeM NiATPUMKY NPUMHSITTS pillleHb i TOPiBHIOBATH NMOTEHLNHI pU3UKHU 1J1s1 BCIX pO3TJISIHYTHX

MeXaHi3MiB.

2. The purpose of the study is to develop methods of automated situation analysis and decision-making for cargo
handling in the port when dealing with dangerous situations on board a ship to reduce time and increase the
validity of decisions. This purpose is achieved by solving the following partial tasks: 1. To investigate the current
state of automated situation analysis and decision-making systems for cargo handling in the port when dealing
with dangerous situations on board a ship. 2. To improve the method of automated classification of an emergency
situation on a ship in the port area under conditions of deterministic uncertainty. 3. To improve the intelligent
method of analysing the situation and responding to a fire in the port's oil terminal 4. To develop a decision
support method for managing a ship in a degraded condition in difficult navigation conditions when stranded in
the port area. 5. To develop a method of risk management during loading and unloading operations in the port in a
dangerous situation on the ship. 6. To develop a method of decision support system for vessel departure from the
port in emergency conditions. 7. To develop recommendations for the technical implementation of the proposed
methods. 8. Evaluate the effectiveness of the results obtained. The object of the study is the process of decision-
making to resolve dangerous situations on board a ship in a port. The subject of the study is methods and
principles of situation analysis and decision-making for cargo handling in the port when dealing with dangerous
situations on board a ship. The scientific novelty of the results of this dissertation is as follows: 1. The method of
automated classification of an emergency situation on a ship in the port water area under conditions of
deterministic uncertainty has been improved, unlike existing approaches, the factors describing the fuzzy
environment when determining classes of situations are represented by a set of product rules, which are
processed using the procedure of algebraic approximation and fuzzy identification of the developed formalisation
apparatus. 2. An intelligent method for analysing the situation and responding to a fire in a port oil terminal has



been improved, unlike existing approaches, the knowledge base is a hierarchical structure, where descriptive
knowledge about the subject area is represented as fuzzy sets, operational knowledge is conceptualised as STRIP-
like operators enriched with fuzzy sets, and planning is implemented on the basis of network planning and control
methods, which allows structural separation of knowledge and rules by different levels of consideration of the
support system. 3. A decision support method for controlling a ship in a degraded state in difficult navigation
conditions when running aground in the port area has been further developed, unlike existing approaches, is
distinguished by the use of typical scenarios of ship grounding, calculations of rigid body motion, damage and
residual strength of the ship in a damaged state, which allows the decision maker to offer alternative actions to
preserve the integrity of the ship, as well as an option with an assessment of the damage in real time. 4. The
method of risk management during loading and unloading operations in the port in a dangerous situation on board
a vessel was further developed, which, unlike the known ones, is distinguished by the use of the method of fuzzy
hierarchy analysis to take into account and rank risk factors in order of importance, which allowed it to be
considered as a formalisation apparatus for decision support systems and to compare potential risks for all the
mechanisms considered.
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