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Pedepar/anoTamis:

1. Incepraniiina po60Ta CIIpsSIMOBaHA HA BUPIlI€HHS aKyTaJbHOTO IMTAaHHS MiBUILIEHHS €(DEKTUBHOCTI
€KCIuTyaTauil CyJleH KOHTEMHEPOBO3iB IPU TPAHCOKEAHCHKUX [IEPEBE3EHHSIX TA BIOCKOHAIEHHS CUCTEMU
VIPaBJIiHHS BEJIMKOTabapUTHUMU KOHTEIIHEpPOBO3aMU B YMOBaX 3pOCTal04oi CKIIAJHOCT] Cy4aCHOTO MOPEIJIaBCTBa.
Y KOHTEKCTi CTpiMKOro 36i7bIIeHHS po3MipiB KOHTelHepoBo3iB kiacy ULCV (Ultra Large Container Vessel) —
rabapuTy Ta 0Caika Cy4aCHMX KOHTEHEPOBO3iB 4aCTO NIEPEBUIIYIOTh MOKIMBOCTI iCHYIOYMX KaHAJIB i (hapBaTepis.
Lle Npu3BOAUTD 10 3HAYHOTO IOTipIIEHHS KEPOBAHOCTI Ha MIJIKOBOAAI, 3pOCTaHHS pafiyCcy UIMPKYJALii Ta
NiABUILEHHS PU3UKY BUXOY 32 MEXi CMYTU PYyXy, IO MOXE CIPUYMHUTYU TOPKAHHS IPYHTY ab0 IOCAAKy Ha MiMHY.
[xHs1 moBeiHKa cTae menasni MeHI nepen6adyBaHoIo il BIJIMBOM iHEPLiMHUX, FiIpOoAXHAMIUYHUX Ta
ripOMETeOPOJIOriYHUX YNHHUKIB, OCOGIMBO B MiJIKOBOJIHUX i CTMCHEHUX akBaTopisax. Cynna ULCV

XapaKTePU3YIOTbCS 3HAYHOIO IJIOLIEIO BiTPUJIBHOI OBEPXHi — 3a3Bu4ai noHay, 18 000 m?, mo gopisHIoe nomi 3-4



(pyT605bHUX TOJIB. lle 06yMOBIEHO BUCOKUMU 6OPTaMU, YMCIEHHUMH, Y KiJIbKa SIPYCiB, KOHTEIHEpaMu Ha nasnyoi
Ta MAaCHBHOIO HaZI0y10BOI0. 1] 0COGIMBICT MPU3BOAUTD O BTPATH KEPOBAHOCTI Ha HU3bKUX IIBUIKOCTSX HaBITh 32
nomipHoro BiTpy. KOHCTpyKIlisi FpeOHUX IBUHTIB Ta €HEPreTUYHMUX CUCTEM OiIBIIOCTI CyJleH LIbOTO KJIacy BU3Havae
TEXHIYHO MiHIMaJIbHy YaCTOTYy 0O6€epTaHHS I'BUHTIB HA HANIOBLIBHIIIOMY X0/ — 6JIM3bKO 25 06/XB. 3aBAsSIKI
BEJINKOMY KPOKY I'BUHTIB TaKa MBUJIKiCTb O6€PTaHHS BiATIOBiflae MBUIKOCTI CyAHAa B fianasoHi 7-8 ByaiB. Kpim
TOTrO, Ye€pe3 3HAYHY iHEPLIiIo, 110 HAKONIMYYETLCA Iifl, Yac PyXy, IPY BUKOHAHHI TIOBOPOTIB BEKTOP Aii cniu Ha
KOpITyC MOXE BiIXUISTUCS Bif Kypcy Ha 30-40°. lle cripnyuHsie cuibHUM gpeid cyaHa y 6iK, IPOTUIIEKHUN
HaMpsIMy IIOBOPOTY, 10 CYTTEBO 30iblllye AiaMeTp LUPKYJIsLii, a iHoai po6uTs ii, B ymoBax fii BiTpy Ta Tedii -
3arajiom Herepe6adyBaHolo0. 3aBepluiajbHa YaCTHHA POOOTH, Ha MIPUKJIIALi pO3p0o06JIeHOrO aJITOPUTMY, IEMOHCTPYE
[IO€JTHAHHS MaTEMATUYHOI MOJI€Jli, PE€3€PBHUX HaBirallilHUX METO/IIB Ta IIEPCIEKTUBHUX METEOTEXHOJIOTIN y €INHY
iHTeJIeKTyalbHy CUCTEMY MiATPUMKH PillleHb Ta BUKOPHUCTAHHS MOKJIMBOCTEN IITYYHOTO iHTEJIEKTY, SIKa 3a0e3neuye
iIBUIIEHHS 6e3MeKU IIJIaBaHHS, Iepe0auyyBaHOCTi Ta TOYHOCTI yIIPaBJIiHHS KOHTEMHEPOBO30OM Y CKJIAIHUX
HaBiralliiHUX yMOBAax Ta CIIpUs€E 3HWKEHHIO PU3HUKIB JIIOACHKOTO dakTopa. Takum YMHOM, pO3pOOKa METOiB
METO/IiB NiJIBUILIEHHS €(PEeKTUBHOCTI eKCIulyaTallii CyJleH KOHTeIHEPOBO3iB [IpY TPAaHCOKEAHChKUX II€PEBE3EHHSIX
3aco0aMu HaBirallii Ta yrnpasiiHHS € akTyaJbHUM HAaYKOBUM 3aBAaHHIM. Kii04oBi cy10Ba: epeKTUBHICTD
eKcIulyaTanii, KoureiriHepoBo3u, ULCV, HaBiranis, mopexinHa actpoHomiss, THCC (GNSS), rimpoakycTuyHi cuctemu,
1P POBUI KOOPAMHATHUIN KypCOP, METEO0Yi, METEOCIIOCTEPESKEHHS, MAaTEMAaTUYHE MOJIE/IIOBAHHS PYXY, aJITOPUTM,

IITYYHUI iHTEJIEKT, 6e3MeKa CyAHOBOiHHS, MOPCbKUI TPAHCIOPT.

2. The dissertation research is aimed at the comprehensive improvement of control systems for large container
ships under conditions of increasing complexity of modern navigation. In the context of the rapid growth in the
size of container ships of the ULCV class, the dimensions and draught of modern vessels frequently exceed the
capabilities of existing canals and fairways. This leads to a significant deterioration in controllability in shallow
water, an increase in turning radius, and a higher risk of leaving the traffic lane, which may result in bottom
contact or grounding. Their behavior becomes increasingly less predictable under the influence of inertial,
hydrodynamic, and hydrometeorological factors, especially in shallow and confined waters. ULCV vessels are
characterized by an exceptionally large windage area-typically exceeding 18,000 m?, equivalent to the area of three
to four football fields-due to high freeboards, large numbers of deck containers, and massive superstructures. This
feature causes a loss of controllability at low speeds even under moderate wind conditions. The design of
propellers and power plants of most vessels of this class determines a technically minimum propeller rotational
speed at slow ahead of approximately 25 rpm, which, due to the large propeller pitch, corresponds to a vessel
speed of about 7-8 knots. In addition, because of the considerable inertia accumulated during motion, when
turning, the resultant force vector acting on the hull may deviate from the ship’s heading by 30-40°. This causes
significant lateral drift opposite to the direction of turn, substantially increasing the turning diameter and, in some
cases, rendering it unpredictable. The concluding section demonstrates the integration of the mathematical
model, backup navigation methods, hydroacoustic technologies, and advanced meteorological tools into a unified
intelligent decision-support system. The developed decision-support concept enhances safety, predictability, and
accuracy of container ship control in complex navigational environments and contributes to reducing human-
factor risks. Keywords: operational efficiency, container ships, ULCV, navigation, nautical astronomy, GNSS,
hydroacoustic systems, digital coordinate cursor, meteorological buoys, meteorological observations,
mathematical modeling of motion, algorithm, artificial intelligence, safety of navigation, maritime transport.
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