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Pedepar:

1. MeTor0 pobOTH € MifgBUILlEeHHS! OO PYHTOBAHOCTI Ta ONEPAaTUBHOCTI IPUIHSTTS PillleHHS CYAHOBOJiEM Ha
MaHeBPYBaHHS y CTUCHEHUX BOJAaX 32 PaxXyHOK BIIPOBAI)KEHHSI 3HAHHS-OPi€HTOBAaHUX CUCTEM MiITPUMKU

HpMI?IHﬂTTﬂ pi]]_leHb. ITocTaByieHa MeTa JOCATa€ETbCA BI/IpiIHeHHHM TaKMX YaCTKOBHUX 3aBJAaHb. — aHai3 MeTO,HiB

YIIPaBJIiHHA PEXXUMaMU PyXy Cy[Ha IIPYM MaHEBPYBaHHI; — aHasli3 3HAaHHA-OPi€HTOBAaHUX MOJEJIEN Ta METOMIB

CHCTEM MiJTPUMKU IPUMHSTTS pillleHHs CYIHOBOiHHS; — PO3PO0JIEHHS MOJeJli MAaHEBPEHOCTI CyJHA Y CTUCHEHHUX

BOJIax Ta Ha MiJKoBOALj; — ineHTUiKalis Mozei Ta po3podKa METOy aalITUBHOTO YIIPaBJliHHSI MaHEBPYBAaHHSIM

CyZHa y CTUCHEHUX BOJIax; — OLiHKa €(eKTUBHOCTI PO3pO0JIEHUX METOLIB Ta pO3poOKa peKOMeHAalil moao ix
BIIPOBaKeHHs. O0'€eKTOM JOCIIIKEHHS € [TPOLIeC MAaHEBPYBAaHHS CyJleH Y CTUCHEHUX Bojax. [IpegmeTrom
IOCJIIPKEHHS € 3HaHHSA-OPi€HTOBaHI MOJEJIi i METOIU MifTPUMKU MaHEBPYBAHH CYLEH Y CTUCHEHUX BOLAX Y
CKJIaZli CUCTEM MiOTPUMKU NIPUMHATTS PilllEeHHS CYLHOBOLIHHAM. MeTOIM IOCIiIKeHH. 11 BUPILIEeHHS
[IOCTaBJIEHUX Y IUCEPTaLilHii poOOTi 3aBIaHb BUKOPUCTAHO TaKi METOU JOCIIPKEHHS: METOAN CUCTEMHOTO

aHaslizy - [J1 aHajizy [peJMeTHOI 06s1acTi Ta OOIPYHTYBaHHS METOIiB YIIPaBJIiHHS PyXOM CYZAEH IIpU



MaHeBPYBaHHi Y CTUCHEHUX BOJ|aX; METOIY MOOYI0BY MOIEJIel ITYYHOrO iHTEIEeKTy — IJIs1 PO3PO6IEHHS
arapaTHO-TIPOIPaMHOro KOMILIEKCY ineHTudikauii HaABOIHOI 06CTAaHOBKY; TEOPisl TOOYAOBU CUCTEM MiITPUMKU
IIPUMHATTS pilleHHs — [J1s [100yI0BY CUCTEMHU MiITPUMKU [IPUMHSTTS pillleHb 3abe311eYeHHs 6e3I1eKu
CYJIHOBOZiHHS y CTUCHEHUX BOJAX; METOJM MaTEMAaTUYHOTO MOJEJIOBAHHS — IJIs1 BUBHAYEHHS TPAEKTOPIl pyxy
CYZ,€H Y CTUCHEHMX BOJAX; METOLY T€OPii MMOBIPHOCTI — [JIs1 IPOBEAEHHS MOJEJIOBAHHS 1 OLIHIOBAHHS 110T0
Pe3yJbTaTiB Mif 4yac anpoOyBaHHs pOOOTU CUCTEMH MiATPUMKY IIPUMHSTTS pillleHHs cyHOBOAiHHs. HaykoBa
HOBHM3HA OTPMMAaHUX Pe3yJIbTaTiB gucepTallii ossrae B TakoMy: 1. Y10CKOHaIeHO MOJie/Ib MAaHEBPYBaHHS Cy[lHA Ha
MIJIKOBOAI Ta Y CTUCHEHUX BOJAX, KA, HA BiIMiHY BiJl BiJOMUX, BPaXxOBY€ PEOJIOTII0 MYJIy Ta T€HEPALil0 BHYTPIlIHIX
XBUJIb B PO37iJli MOBEPXHi «BOJA-MYJI», 1110 LO3BOJISE MiIBUILIATY ONKUCOBI MOKJIMBOCTI MaHEBPYBaHHS CyIHA [1JI4
JI0r0 3aCTOCYBaHHS y METOMAX PO3Ii3HABAHHS HA OCHOBI IITYYHUX HEMPOHHUX MEPEXK CUCTEMU MiATPUMKU
IIPUMHATTS PilleHHs CyAHOBOLHHS. 2. OTprMMasa NOAANBIINKI PO3BUTOK MOJEJIb PO3XOKEHHSI CYAEH Y CTUCHEHUX
BOJIAX, 5IK3, HA BiIMiHY BiJl BiTOMMX, BpAXOBYE€ TipOIVHAMIUYHY B3a€MOZII0 MIXK CyJHAMHU, € €JIEMEHTOM CUCTEMU
NiATPUMKYU IPUNHSATTS pillleHb CYJHOBOIHHS Ta JN0O3BOJISIE MiIBUIIUTY O€3I1eKy CYJHOBOMAIHHS. 3. YOCKOHAIEHO
aJalTUBHUI METOJ, YIIPaBJIliHHS MaHEBPYBAHHAM CYLHOM Ha MIJIKOBOII, IKMiA, HA BiAMIiHY Bif BiIOMUX,
I'PYHTYETHCS HA 3aCTOCYBaHHI IMHAMIYHOI CUCTEMU YIIPABJIIHHS PYXOM Ta JO3BOJISIE MiABUILINTU TOYHICTb
HACTPOIOBaHUX KoeillieHTiB yIIpaBJiHHS Cy[JHOM Y CTUCHEHUX BOJaX i Ha MiJIKOBOA| 11711 CCTEM aBTOMAaTUYHOTO

YIIPaBJIiHHA Ta MigTPUMKU IPUMHATTS PillleHb

2. The aim of the research is to enhance the validity and efficiency of the navigator's decision-making during
maneuvering in confined waters by implementing knowledge-oriented decision support systems. This aim is
achieved by addressing the following specific tasks: * Analysis of ship motion control methods during maneuvering.
* Analysis of knowledge-oriented models and methods for ship navigation decision support systems. *
Development of a ship maneuverability model in confined and shallow waters. * Identification of the model and
development of an adaptive control method for ship maneuvering in confined waters. ¢ Evaluation of the
effectiveness of the developed methods and development of recommendations for their implementation. The
object of the research is the processes of ship maneuvering in confined waters. The subject of the research is
knowledge-oriented models and methods for supporting ship maneuvering in confined waters as part of ship
navigation decision support systems. The tasks set in the dissertation are solved using the following research
methods: * system analysis - for analyzing the subject area and substantiating ship motion control methods during
maneuvering in confined waters; ¢ artificial intelligence model building - for developing hardware and software for
identifying the surface situation;  decision support system building theory - for building a decision support
system to ensure safe ship navigation in confined waters; * mathematical modeling - for determining ship
movement trajectories in confined waters; ¢ probability theory - for modeling and evaluating its results during the
testing of the ship navigation decision support system. The scientific novelty of the dissertation's results lies in the
following: 1. An improved ship maneuvering model in shallow and confined waters, which, unlike existing models,
accounts for mud rheology and internal wave generation at the water-mud interface, enhancing the descriptive
capabilities of ship maneuvering for use in recognition methods based on artificial neural networks within the ship
navigation decision support system. 2. Further development of a ship divergence model in confined waters, which,
unlike existing models, accounts for hydrodynamic interaction between ships, is an element of the ship navigation
decision support system, and enhances navigation safety. An improved adaptive method for ship maneuvering
control in shallow water, which, unlike existing methods, is based on the use of a dynamic motion control system
and allows for increasing the accuracy of the tunable ship control coefficients in confined and shallow waters for
automatic control and decision support systems.
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