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Pedepar:

1. PoboTa npucssiueHa po3pobJieHHI0 Mozesieil, METOiB Ta iHPOopMaliiiHOi TeXHOJIOTIl NiATPUMKY IPUNHSATTS
pillleHb 3 YIIPaBJliHHS PyXOM MOPCbKUX CyJleH IIpY MaHeBpyBaHHi. O0'€KT JOCIIIPKEHHS — [IPOLeC YIIPaBJliHHS
PYXOM MOPCBKHUX Cy[l€H [IpA MaHEeBPYBaHHi. MeTa JOCiIPKeHHS — MiABUILEHHS 6€3eKH Cy4YaCHOTO CYIHOIIaBCTBA
IIJISIXOM PO3POOKM HOBUX MOJeJIeN i METO/IiB YIIPABJIiHHS PYXOM CYZEH ITPY MaHEBPYBaHHI [1JIs1 CUCTEM MigTPUMKU
IIPUIHATTS pilleHb B CYZHOBOIIHHI. MeToau TOCiIKeHHS, [0 BUKOPUCTOBYBAJIMCS: METOAY MAaTEMAaTUYHOTO
MOJIEJIIOBAHHS J1J151 BU3HAYEHHS [IPOrHO30BAHOI TPAEKTOPIi PyXy CYZE€H, METOU IITYYHOTO iHTEJIEKTY Ta €JIEMEHTU

Teopii eKCIIEPTHUX CUCTEM [1J11 PO3POOKM TEXHOJIOTiI BUOOPY pillleHb 3 YIIPaBJIiHHS PYXOM CYLEH, METOIU



CLIEHapPHOrO aHaJli3y AJ1s IPOTHO3YBAHHS PO3BUTKY HABIrallilHUX CUTYALlil, 0 CKJIAJIMCS, METOIU CUTYAL[iMHOTO
aHasizy 1715 BUBHAUEHHS [I0CIiTOBHOCTI Iill CyAHOBOJisl IpU 3an06iraHHi 3iTKHEeHb. BCTaHOBJIEHO, 110 HA IOTOYHUI
MOMEHT 4acy iCHye HarasibHa notpeba B cTBopeHHi cyyacHux CIIIP 3 ynpaBiiHHSI MaHEBPYBaHHSIM CYZEH, SIKi
BPaxOBYIOTb OCOOJIMBOCTI IIPOLIECY B3a€MO/Iii JIIOJWMHU 3 TEXHIYHMMU 3aCO0aMU CYJHOBOIIHHS Ta 3a0€311€4yI0Th
IPUIHATTS HEIO PillleHb B CKJIAJHUX HABIraliflHUX yMOBax Ta KDUTUYHUX CUTYALisIX, @ TAKOX 3[aTHI €(PEeKTUBHO
BUpilllyBaTy IUTAHHS, [10B’3aHi i3 Ipouecamu GOpMYBaHHS pillleHb 3 YIIPaBJiHHS Cy[JHOM Ta 3HMWXEHHSM BILJIUBY
«JII0ACchKoro GakTopy» Ha Liel nnpouec. Brepie po3pobseHo iHpopMaliiiHy MOAE/b YIIPaBliHHSI PYXOM CYyJl€H B
peXXMi peasibHOro 4acy, 1[0 BpaXxOBYy€e HasiBHUIA JOCBiJ, CyIHOBOisl, HaBirauiiiHy indopmaliito Ta 06MeXeHHS pyxy
CyZI€H B [IOTOYHIN CUTYyallil Ta J03BOJISl€ 3HU3UTHU PU3NKY BUHMKHEHHS [IOMUJIKOBUX il B yIIPABJIiHHI CYJHOM.
Briepie po3po6ieHO MeToZ, yIIpaBJliHHSI MaHEBPYBAHHSIM CyZHa Ha OCHOBI CUTyaliliHOro aHasi3y [pouecy
PO3XOPKEHHS Ta KOMIUJIEKCHUX KPUTEPIiB OLIIHKM piBHS HE6E3IEKH, 10 JO3BOJIsIE BUBHAUUTU HEOE3IEKY
HaBiraniHoi cutyauii B pesxuMi peasibHOro yacy Ta 3arnobirtu MOXJIMBOMY 3iTKHEHHIO CcylieH. Po3pobyieHa Mofieb
Cy[IHOBOZisl Ta MeToau ii GopMyBaHHS B IIpolieci B3aeMO[Iii 3 TEXHIYHUMU 3aC00aMU YIIPABIIiHHS CYIHOM, 110
[03BOJISIE 3HUBUTH BILJIUB JIIOJICBKOrO (PAaKTOPY Ha MPOLLECH YIIPABJIiHHS PYyXOM CYZE€H 33 PaXyHOK 0isblll €(PeKTUBHOI
B3a€MOJii CyZHOBOiS 3 TEXHIYHMMU 3aC00aMU CyJHOBOAiHHS. Po3p0o6sieHO iHpOpMaLifiHy TEXHOJIOTIIO MiATPUMKI
IIPUAHATTS pillleHb CyJHOBO/IS 3 YIIPaBJliHHS PYXOM CyJleH [IpY MaHEBPYBaHHi, 1110 3a6e31evye 3HIKEHHS pU3UKiB
BUHMKHEHHS aBapillHUX CUTYyalliil B CyAHOIIABCTBI. BoockoHaneHo ctpykrypy CIIIIP cygHOBOZf, sIKa 003BOJIIE
KOMIIJIEKCHO BUPILIYBaTH 334a4i PO3XOJKEHHS Ta MAHEBPYBAHHS CyJleH 3 ypaxyBaHHSAM Bumor MIITI3C-72 ta
MaHEBPEHHUX XapaKTePUCTUK cynHa. Po3pobseno nporotun CIIIIP cynHOBOZiS 3 yIIpaBiHHS IPOLECOM
MaHEeBPYBaHHS MOPCBKUX CY/i€H, 3aCTOCYBaHHS SIKOTO 3a6e3Ieuye MiBUILeHHS SIKOCTi TPeHaXXePHOi MiAroOTOBKU
IJIaBCKJIAly B 3aKJIaJlaX OCBITU Ta TPEHAKEPHUX LleHTpax 'ayy3b BUKOPUCTaHHS — B OCBITHbOMY IIPOILIEC] y 3aKjazax
MOPCBKOI OCBiTH, MOPCBKUX TPEHAKEPHUX LIEHTPAX, KPIOiHTOBMX KOMIIAHISX Ta B CYAHOBOJiHHI Ha CyIHax

YKPaiHCBhKUX Ta iHO3EMHUX CYJITHOBJIACHUKIB.

2. The work is devoted to the development of models, methods and information technology of decision taking
support on the control of the vessel movement during maneuvering. The object of research is process of
controlling the movement of the vessels during maneuvering. The purpose of research is to increase the safety of
modern shipping by developing new models and methods of vessels movement control during maneuvering for
decision support systems in navigation. Research methods used: methods of mathematical modeling to determine
the predicted trajectory of vessels, artificial intelligence methods and elements of the theory of expert systems to
develop technology for choosing solutions of vessels movement control, methods of scenario analysis to predict
the development of navigational situations happened, situational analysis methods for determining the sequence of
actions of the navigator in preventing collisions. It is established that at the moment there is an urgent need to
create modern DSS for vessels movement control, which take into account the peculiarities of human interaction
with technical means of navigation and ensure its decision taking in difficult navigational conditions and critical
situations, as well as able to effectively solve issues, related to the processes of forming vessels controls decisions
and reducing the impact of the "human factor" on this process. For the first time, an information model of real-
time vessel movement control has been developed, which takes into account the available experience of the
navigator, navigation information and restrictions on vessels traffic in the current situation and reduces the risk of
erroneous actions in vessel movement control. For the first time a method of vessel maneuvering control was
developed on the basis of situational analysis of the divergence process and complex criteria for assessing the level
of danger, which allows to determine the danger of navigation situation in real time and prevent possible collisions.
The model of the navigator and methods of its formation in the process of interaction with technical means of
vessel control are developed, which allows reducing the influence of human factor on the processes of vessel
movement control due to more effective interaction of the navigator with technical means of navigation. The
information technology of support decision taking of the navigator on vessels movement control at maneuvering is
developed, that’s provides reduction of risks of occurrence of emergency situations in navigation. The structure of
the navigator DSS has been improved, which allows to comprehensively solving the problems of divergence and
maneuvering of vessels, taking into account the requirements of COLREG-72 and maneuvering characteristics of



the vessel. The developed prototype of DSS of the navigator on vessels movement control process which
application provides increasing of quality of training of seafarers in the educational institutions and the training
centers. Field of use - in the educational process in maritime education institutions, marine training centers,

crewing companies and in navigation on ships of Ukrainian and foreign ship-owners.
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