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Pedepar:

1. MeTor0 mocinkeHHs € po3pobKa METOZiB aBTOMAaTU30BAHOTO aHaJli3y OOCTAHOBKHY i IPUNHSATTS pillleHb A1
00pOO6JIEHHS BaHTaXiB y NOPTY IpX PO3B’s13aHHI HeOe3NeYHUX CUTYaLlill Ha CyAHi 1J1s1 3MEHIIeHHs yacy i
IiABUILEHHS OOIPYHTOBAHOCTI pilleHs. [locTaBieHa MeTa JOCAraeTbCsl BUPIIIEHHSIM TaKUX YaCTKOBUX 3aBIaHb: 1.
JocaiguTy cy4acHU CTaH CUCTEM aBTOMATU30BAHOTO aHAJIi3y OOCTAHOBKY i MPUIHSATTS pillleHb 17151 0OpO6IeHHS
BaHTaXIB y IOPTY I[IpY PO3B’sI3aHHI He6e3eYHNX CUTYyallill Ha Cy[Hi. 2. YIOCKOHaJIUTH METOJ, aBTOMaTU30BaHO]
xiacudikauii HaA3BUYaNHOI cuTyallii Ha CyHI B akBaTOPii NOPTY B yMOBax AETEPMiHICTUYHOI HEBU3HAUYEHOCTI. 3.

YIIOCKOHANNUTH iHTEJIEKTYaJIbHUAN METO], aHali3y OOCTAaHOBKY i pearyBaHHsI Ha BUHMKHEHHS MTOXKEXi y HAGTOBOMY



TepMiHaii nopTy 4. PO3po6UTU METO, MiATPUMKY NPUMHSTTS PillleHb AJ1s YIIPaB/iHHS CYLHOM, SIKE 3HAXOJUTBHCS Y
IlerpafloBaHOMY CTaHi, y BXXKUX YMOBax IIJIaBaHHS [IPY NOCaAL Ha MiNWHY y paiioHi nopty. 5. Po3pobutu meTof,
VIPaBJIiHHS PU3UKaMU [IpY BAaHTAXHO-PO3BAHTAKYBaJIbHUX POOOTaX y IIOPTY B yMOBax Hebe3NeyHoi cuTyallii Ha
cynHi . 6. Po3pobutu MeToq, CUCTEMHU MigTPUMKU NPUNHATTS pillleHb 040 BUXOLY CYIEH 3 MOPTY B aBapiliHUX
yMoBax. 7. Po3pobutu pekoMeHzalii moao TexHiyHoi peasisalii 3arrpornoHoBaHuX MeTOiB. 8. OuiHnTu
eeKTUBHICTb OTPUMaHUX pe3ysbTaTiB. O0'eKT NOCTiIKEeHHS — IIPOoLieC NPUMHSITTS pillleHb 010 PO3B'SI3aHHSI
Hebe3Ne4YHUX CUTYyalill Ha cy[Hi y nopTy. [IpeAMeT NOCiI>)KeHHsI — METOI M Ta IPUHLIUIY aHajli3y 0OCTaHOBKH i
IPUIHATTS pillleHb 17151 06pO6JIEHHS BAHTAXIB y IIOPTY IIPU PO3B’sI3aHHI He6e3MeuyHnX CUTyalliil Ha cyHi. HaykoBa
HOBHM3HA OTPUMAaHUX pe3yJbTaTiB AucepTalLil rossrae B: 1. YI0CKOHaJIeHO METO, aBTOMATHU30BaHOi kiacudikariii
HAJI3BUYaMHOI CUTYallil Ha CyAHi B aKBaTOPii IOPTY B YMOBaX AETEPMiHICTUYHOI HEBU3HAYEHOCTI, B IKOMY, Ha
BigMiHy BiJ BinoMux, (pakTopH, 110 ONUCYIOTh HEYITKE CEPENOBUILE IIi/l YaC BU3HAYEHHS KJIACiB CUTYaLlil,
MOJAITHCSI MHOXXUHOIO NPOAYKLIMHNAX TPaBUJl, 00POOJIEHHS SIKUX 3/iICHIOETbCS] 3 BAKOPUCTAHHSM IIPOLENyPU
anrebpaiyHoi arnpokcumaliii Ta HediTkoi ineHTUdikalii po3pobseHoro anapaty gpopmainisauii. 2. YaockoHaneHo
iHTeJIeKTya/IbHUI METO/] aHaJIi3y 0OCTAaHOBKY i pearyBaHHs Ha BUHUKHEHHS I10XKeXi y HapTOBOMY T€pMiHaJli NOPTY,
B SIKOMY, Ha BiMiHy Bif Bimomux, 6a3a 3HaHb SIBJISIE COOOIO0 iepapxiuyHy CTPYKTYPY, [i€ AECKPUIITUBHI 3HAaHHS IIPO
IIpeJMeTHY 00J1aCTh IIPeCTaBJIeH] y BUIJISI] HEYiTKMX MHOXKYH, OllepalliiiHi 3HaHHS KOoHLenTyasizoBaHi sik STRIP-
NoAi6Hi onepaTopy, 36arayeHi HeYiTKUMKA MHOXXMHAMHY, a MIJIaHYyBaHHS peasli3oBaHe Ha OCHOBI METOiB MEPEXXEBOTO
IIJIaHYBAHHS Ta YIIPaBJIiHHS, IO AO3BOJISIE CTPYKTYPHO PO3IiINTY 3HAHHS i IpaBUJla 3a Pi3HUMU PiBHSIMU MipKYBaHb
CUCTEMH MiITPUMKU NPUNHATTS PillleHb, CKOPOTUTH Yac peakLii CUCTeMH i MigBUIUTU OOIPYHTOBAHICThb
MPUMHATHUX pilleHsb. 3. OgeprkaB MOHAbIINI PO3BUTOK METOZ, ITIITPUMKH [IPUMHSTTS PillleHb J1S1 YIIPaBIiHHS
CYJIHOM, SIK€ 3HaxXOJUThCS y JerPajloBaHOMY CTaHi, y BXKKMX YMOBaxX IJIaBaHHSI IIPM N10CA/ILi HA MiJIMHY y palioHi
[IOPTY, KW Ha BiIMiHY BiJ BilOMUX, BiZlpi3HAETLCA 3aCTOCYBAHHSAM TUIIOBYMX CLIEHAPIiB IIOCAJIKU Cy[HA HA MIJIMHY,
BHMKOHYBaHUX PO3PaXyHKiB PyXy >KOPCTKOTIO Tijia, 30WTKIB i 3a/IMIIKOBOI MIIJHOCTi CyZiHA y IIOUIKO/A>KEHOMY CTaHi, 1110
I03BOJISIE Y PEXXUMI peasIbHOrO Yacy 3alpoIIOHyBaTU Jjisl 0COOH, sIKa IIpUIMae pillleHHs, aJIbTepHATUBHI il 3i
30€pe>KeHHs! LIiJIiICHOCTI CyiHa, @ TAKOXK BapiaHT 3 OLiHKOIO MOIIKOPKEHb JHUIIA i HABAHTAXXEHb Ha 6aJIKu KOPIIyCy
CyJlHA IIif 4ac 1ocajiku Ha MiJIMHY i epenbadynTy HacliaKy Bin Takoi fii. 4. Opepskas ofanbIni pO3BUTOK METO],
VIPaBJIiHHS PU3UKaMU [IpY BAaHTXHO-PO3BAHTAKYBaJIbHUX POOOTaxX y IIOPTY B yMOBax Hebe3nevyHoi cuTyallii Ha
Cy[Hi, IKMH, Ha BiIMiHY Bi[l BiJOMUX, BiZJpi3HS€THCSI BUKOPUCTAHHIM METOMY HEYITKOrO aHaJi3y iepapxiil mig
BpaxyBaHHS i paH>XXyBaHH$ (PaKTOPiB PUBUKY Y MOPSIKY iX BKJIMBOCTI, IO JO3BOJIMJIO PO3IJISIHATH MOTO 3a anapar
dbopmanizanii ayist cucTeM MiATPUMKY PUMHSITTS PillleHb i TOPiBHIOBATY MOTEHIIMHI pU3UKY IJ1s1 BCIX PO3IJISIHYTHX

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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