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Pedepar:

1. Inceprarifine gOCTiIKEHHs CIIPSIMOBaHE Ha PO3B'SI3aHHSI HAYKOBO-TIPUKJIAIHOTO 3aBJJaHHS — MiIBUILIEHHS
0e3IeKu CyLHOBOiHHS LIJIIXOM BJOCKOHAJIEHHS BU3HAYEHHS [TapaMeTPiB PO3XOAKEHHSI CYJeH Ta ONTUMI3allii
VIPaBJiHHS PYXOM Cy[HA. [0JIOBHOIO MOTUBAlli€10 IPOBEEHUX IOCIIiI)KEHb € HasIBHICTb CbOTOLEHHUX 3aIIUTIB
[IPaKTUKU — HEOOXITHICTh MifBUIIeHHS PiBHS 6€31eKN CyJHOBOMIHHS i BLOCKOHAJIEHHS METOLIB PO3XOIKEHHS
CyJleH Iif yac cuTyaliil HaaMipHOro 36/1keHHsl. ['0J10BHE 3aBlaHHS HAyKOBOT'O JOCJII)KEHHSI [10JISITa€ B
YAOCKOHAJIEHHI BU3HAYEHHS [IapaMETPiB PO3XOIPKEHHS CYIE€H LIJISIXOM OITHMI3allii yIIpaBJliHHS PyXy CyAHa i3
3aCTOCYBaHHSIM TEXHOJIOTi iHTeJIeKTyaJlbHOTO aHai3y JaHuX. [171s1 po3B'sI3aHHS rOJIOBHOTO 3aBIAHHS JOCIiIKEeHHS
BMKOHaHI Taki [onomixHi 3aBraHHs: 1) dopmarizanis Bu6opy MaHeBPiB PO3XOIKEHHS IJ1s1 3HUKEHHSI pU3HUKIB
3iTKHEHb CYZeH; 2) OL[iHKa MO>KJIMBOCTEY BUKOPUCTAHHS IHTE€JIEKTYaJIbHOTO aHali3y JaHUX Iif] yac 3abe3rnedyeHHs
HaBiralii Ta MaHeBPYBaHHS CyJleH MOPCBKOIO Ta BHYTPIilIHBOTO BOJHOIO TPAHCIIOPTY; 3) aHai3 3aCTOCYBAHHS
iHTeJIeKTyalIbHOTO aHaJi3y JaHUX [Jis1 3a0e3nedeHHs MiHiMizallil pu3nKy 3iTKHEHHS CYZEH Mif] Yac PO3XO/KEHHS B

cuTyalii HaMipHOro 36JM>KeHHS!. SIK pe3yJIbTaT po3B'sI3aHHsI 3aBIaHb [OCiIKeHHs! cOPMYJILOBAHO HAYKOBE



MIOJIOKEHHS: ONITUMAJIbHUN CTaHAAPTHUI MaHEBP PO3XO/KEHHS CYIHA, SKAU peasisyeTbCs 3a JOTIOMOTOI0
BHMKOPHCTaHHS TEXHOJIOTi iHTeJIeKTyaJIbHOTO aHai3y JaHuX, 3abe3nedye MiHiMi3allilo pusuKy 3iTKHEHHS CyLeH Y
CHTYyalliIX HaJIMipHOTrO 30JIMKEHHS Ta Biipi3HseThCs BpaxyBaHHsAM BuUMor MI133C-72 B yaCcTHHI MaHEBpPYBaHHSI
CyJleH JJ1s1 3ar06iranHs ix 3iTkHeHb. HayKoBe M0JI0KEHHS OOIPYHTOBAaHE HAYKOBUMH Pe3yJIbTaTaMHU, BIIEpLIE: ®
BM3HAYEHO, W0 17151 MiHiMi3allil BUHUKHEHHS CUTYyalill HaIMipHOTO 30JIMKeHHS CyieH, €ePEeKTUBHUM €
3aCTOCYBaHHS HOBITHIX METOJ0JIOTIH IHTEJIEKTYaJILHOTO aHAJIi3y JAHUX, SIKi JO3BOJISIIOTh OLIIHIOBATU TPAEKTOPIi Pyxy
Ta PU3KUKU HAJIMipHOTO 30JIMKEHHSI CYZI€H; ® PO3PO0JIEHO aHAIITUYHY METOLIUKY, 11O [03BOJISI€ BCTAHOBJIIOBATU
KPUTWYHi YaCOBi TPOMDXKHY, SIKi € BU3HAYaJIbHUMHU 17151 3a1100iraHHs 3iTKHEHHIO CYIEeH; ® 3alIPOIIOHOBAHO METOZ,
VIPaBJIiHHS PYXOM Cy[IHA, IKWi1 6a3y€ThCs Ha 3aCTOCYBaHHI aHANITUYHUX MOJiesIel, CIIPSIMOBAHUX Ha BpaxyBaHHS
KOHKPETHUX YMOB 30JIMKEHHS CyZleH, Ta liepebadae KOpeKliio Kypcy Ta IBUIKOCTI BilTOBIAHO A0 iX 3MiH y
IIOTOYHIN CUTYallii; * 3apOIIOHOBAHO NIPUKJIAIHAN METO], BAKOPUCTAHHS iHTEJIEKTYyaJbHOIO aHAJIi3y JaHUX [AJIs
onTuMizallii BU3BHaYeHHs 6e3I1eYHOr0 MaHeBpY YXWJIEHHS 3 YpaxXyBaHHSIM IIOTOYHUX YMOB 30JIMKEHHS Cy/ieH Ta
IPAaHNYHUX [TOKA3HUKIB PO3XOKEHHS. YIOCKOHAJIEHO: ® TEXHOJIOTIIO0 PO3PaxyHKY [ialla30Hy HEIIPUITYCTUMUX
3HaY€Hb [1aPAMETPiB MAaHEBPY YXUJIEHHS, 1O CIIPOILy€e BUOIp e(pEeKTUBHUX [ifl Y CUTYyaLlisIX HAIMIPHOTO 36JIM>KEHHS
CyJleH; * TeXHOJIOTIIO YIIPaBJIiHHS, sIKa (Ha BiMiHy BiJl iCHYI04MX) iHTErpOBaHa 3 Cy4aCHUMU CUCTEMaMU
MOHITOPUHTY, IO CIIpUsIE ONTUMI3allii MapIIPyTiB pyXy Ta HiBUILIEHHIO 6€3I1eKU CYyIHOIIJIABCTBA; ® TEXHOJIOTIIO
BUKOPMCTAHHS iHTEJIEKTYaJILHOTO aHAJIi3y JaHUX, IKa 3HA4YHO [TOKPAly€e aHasli3 [IOTOYHOI CUTYallii BiTHOCHOTO
3HAXO/[KEHHSI CY,EH Ta IPOTHO3YBaHHS MAaHEBPIB CyJleH, 3a0€311e4yl0Yr BUCOKY TOYHICTb PO3PAaXyHKIB 32 KOPOTKUM
yac. OTpumasa nojajbllinil PO3BUTOK: ® TEXHOJIOTIS aBBTOMAaTUYHOIO BUKOPUCTaHHS IHTEJIEKTYaJIbHOTO aHali3y
IAHUX Mif, Yac BUHUKHEHHS CUTYyallill HagMipHOTO 36JIMDKEHHS CYJeH; ® TeXHOJIOTis 3a0e3l1e4yeHHs eKOJIOTiYHO]

e eKTUBHOCTI IIi/l Yac KOperyBaHHS HaBirallilHUX N€PEeXOLiB i3 3aCTOCYBaHHSM iHTEJIEKTyaJIbHOTO aHaJIi3y JaHUX.
[IpakTryHe 3HAaYEHHSI OTPUMAHUX PE3YJIbTATIB MOJISITA€ B HACTYITHOMY: ® TEXHOJIOTIS MiABUIEHHS TOYHOCTI B
OIIiHIOBaHHi [1apaMeTpiB MaHEBPYBaHHS Cy[leH 3a0e3neuyye epeKTUBHE 3HMKEHHS PU3UKIB 3iTKHEHb Y CUTYaLlisX
HaJgMipHOTO 30JIM>KEHHS, 110 3HAYHO CIIPUsiE NiABULLIEHHIO 6€3I1eKU CYLHOIJIaBCTBA; ® TEXHOJIOTIS iHTeJIeKTyaJbHOTrO
aHaJli3y JAaHUX y CUCTEMi yIIpaBJliHHS PYXOM CYyJ€H 403BOJIsie aBTOMATU3yBaTU MIPOL,eC IPUIHATTS pillleHb IOA0
BUOOPY ONTUMAJIBHOTO MAaHEBPY B PEAJIbHOMY 4aci, 10 3HAYHO 3HIKYE JIIOJCbKUI (PaKTOP Y POLECi yIIpaBiHHS
0€e3I1eK0I0 PYXY; ® TEXHOJIOTII iHTeJIeKTyaJIbHOT'O aHaJli3y JaHuX, iIHTerpoBaHi 3 CUCTeMaMy MOHITOPUHTIY Ta Hasiraiii,
3a0€3M1e4yI0Th BUCOKY aIalITUBHICTb [0 3MiHIOBAaHMX YMOB HaBiraliii i MOKJIMBICTb OIlepaTUBHO pearyBaTu Ha
MOTEHLi}iHi 3arpo31, TUM CAMUM IMiIBUIIYIOUY 3arajabHy €(PEKTHUBHICTD YIIPABJIiHHS CyqHOM; PesyabTaTu
IACEPTALIIMHOTO NOCiIKEHHS BIIPOBA)KEHI: ® TEXHOJIOTISI BU3HAYEHHS ONITUMAJIbBHUX MAHEBPIB YXUJIEHHS B
CUTYyallisIX HaJIMipHOTO 30JIMKEHHS CY/IE€H, 1110 32aCHOBaHa Ha ONePaTUBHiH OLiHIIi pU3UKiB Ta aHai3i TpaeKTOpii
3071VKEHHS i 3a6e3Mevyye TOYHE BU3HAUYEHHSI KpUTUYHUX YACOBUX iHTEPBAJIB 7151 3a1100iraHHs 3iTKHEHHIO;
TEXHOJIOTiS IHTEJIEKTYaJIbHOTO aHali3y JaHUX, IO ONTHMMI3y€e aHasli3 MOTOYHUX KPUTUYHUX CUTYaLlii i3 HaIMipHUM
30JIMKEHHSIM CyieH, FTapaHTylo4yu TOYHICTh po3paxyHKiB Ha piBHiI 99 % Ta npuckopiowouu y 10...20 pasiB yac
[IPOBEJIEHHS PO3PaXyHKiB IIOPIBHAHO 3 TPAOULITHUMU METOJAMMU; ® TEXHOJIOTISI BU3HAYEHHS PUBUKIB i3
BMKOPHMCTaHHSIM IHTEJIEKTYaJIbHOTO aHaJli3y JAaHUX, SIKa iHTErpOBaHA B HaBiraljiliHi CUCTEMH CyJIeH, 10 3abe3nedye
TOYHE [IPUAHSATTS PillleHb y PeaJIbHOMY 4aci, BHUXYE PU3KKU 3iTKHEHHS, NifBuILye eHeproedeKTUBHICTS i MiHIMi3ye

€KOJIOTiYHUI BIIJIMB.

2. The dissertation’s research is aimed to solve a scientific and applied task - improving navigation safety by
refining the parameters for ship divergence and optimizing movement control of the vessel. The primary
motivation for the conducted research stems from current practical demands - the need to enhance navigation
safety and improve methods of ship’s divergence during close-quarters situations. The main task of the scientific
research is to refine the determination of ship’s divergence parameters by optimizing vessel’'s movement control
using data intelligence technologies. To solve the main research task, the following auxiliary tasks were performed:
1) formalization of the selection of divergence maneuvers to reduce the risk of ship collisions; 2) assessment of the
potential of using data intelligence during the navigation and maneuvering of maritime and inland water transport
vessels; 3) analysis of the application of data intelligence to minimize collision risk during close-quarters situations.
As a result of solving the research tasks, a scientific proposition has been formulated: an optimal standard



divergence maneuver implemented using data intelligence technologies ensuring the minimization of collision risk
during close-quarters situations, while complying with the COLREG-72 requirements for maneuvering vessels to
avoid collisions. The scientific proposition is substantiated by the following scientific results, presented for the
first time: - it has been determined that to minimize the occurrence of close-quarters situations, the effective
application of modern data intelligence methodologies is essential, enabling the assessment of movement
trajectories and the risks of close-quarters situations; - an analytical method has been developed that establishes
critical time intervals crucial for preventing ship collisions; - a method for vessel movement control has been
proposed, based on analytical models that consider specific close-quarters conditions and involve adjusting course
and speed according to current situations; - an applied method for using data intelligence to optimize the
determination of safe avoidance maneuvers, considering current close-quarters conditions and divergence limits,
has been proposed. Improved technologies include: - the technology for calculating the range of unacceptable
avoidance maneuver parameters, simplifying the selection of effective actions in close-quarters situations; - the
control technology, which, unlike existing ones, is integrated with modern monitoring systems, contributing to
route optimization and enhanced navigation safety; - the use of data intelligence technology, significantly
improving the analysis of the current relative position of vessels and the prediction of their maneuvers, ensuring
high calculation accuracy in a short time. Further developed technologies include: - the technology for automatic
use of data intelligence during close-quarters situations; - the technology for ensuring environmental efficiency
during navigation corrections using data intelligence. The practical significance of the obtained results lies in: - the
technology for improving the accuracy in assessing vessel maneuvering parameters ensures effective risk
reduction in close-quarters situations, significantly enhancing navigation safety; - the use of data intelligence
technology in vessel's movement control systems allows for the automation of decision-making processes
regarding the optimal maneuver choice in real-time, significantly reducing the human factor in safety
management; - the integration of data intelligence technologies with monitoring and navigation systems provides
high adaptability for changing navigation conditions and the ability to respond quickly to potential threats, thereby
increasing overall vessel management efficiency; The results of the dissertation research have been implemented:
- the technology for determining optimal avoidance maneuvers in close-quarters situations, based on rapid risk
assessments and analysis of convergence trajectories, ensuring accurate determination of critical time intervals for
collision prevention; - the data intelligence technology optimizes the analysis of current critical close-quarters
situations, ensuring calculation accuracy for 99% and accelerating calculations in 10-20 times compared with
traditional methods; - the risk assessment technology using data intelligence integrated into vessel navigation
systems ensures accurate real-time decision-making, reduces collision risks, increases energy efficiency, and

minimizes environmental impact.
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