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Pedepar:

1. ’Kykos [I. C. Minimi3alist BIIMBYy pyU3KKiB HaBiraliliHux aBapiii Ha 6e3neKy cygHoBogiHHs. — KBasidikauiiina
HayKoBa Ipalsl Ha IpaBax pykonucy. Jluceprallis Ha 31,00yTTs1 HAYKOBOTO CTYIIE€HS KaHAUAATA TEXHIYHUX HayK
(moxTopa (inocodii) 3a cnenianpHicTio 05.22.13 - Hagirauis Ta ynpasiaiHHS pyxoM (271 - Mopcbkuil Ta BHYTPIlIHIN
BOZHMI TpaHCHoOpT). - HanioHanpHMH yHiBepcuTeT «Onecbka MOpChKa akanemis», Opeca, 2025. B guceprauiiiHomy
IOCJiIKeHHI PO3IJISIHYTO PU3MKU HaBiraliliHMX aBapiil Ta ix BIIMB Ha 06e3I1eKy CyJHOBOJiHHS, a TaKOX JOLiIbHICTb
ix BpaxyBaHHs1. [IokasaHo, 10 Yyepe3 I0XUOKY HaBiralillHUX BUMipIOBaHb BUHMUKAIOTh PU3UKY aBapil, sIKi CTBOPIOIOTh
HEBM3HAYEHICTD Y MIOJIOKEHHI CyIHA BiJHOCHO IiJBOJHUX MIEPELIKO i CIIPUSIOTh MOKJIMBOCTI 3iTKHEHHS CyIHA 3
HUMU. JleTasbHO PO3TJISIHYTO BUIIATKOBI TIOXNOKY Ta iX CTOXaCTHUYHI XapaKTePUCTUKHU. PO3IJISIHYTO PU3UKY 3aIrPO3U
3iTKHEHHS Cy[iHa i3 3yCTPIYHOIO LiJIJII0, BiTHOCHE TI0JIOKEHHS i [IapaMeTPH PyXy 4KOI 3 ypaxyBaHHSIM iHIINUX
(paKTOpiB BU3HAYAIOTh PiBEHb PU3UKY 3arpO3M 3iTKHEHHs. HaBejeHO MOHSTTS 6e3Me4HOi 06J1aCTi Cy[JHA Ta MOXKJIMBI
ii popmu. HaBeneni napameTpu, sIKi XapaKTepU3yIOTb KOXKHY i3 pO3IJIsiHyTHUX (OPM 6e3MedHoi 0671acTi cygHa.

MaHeBpyBaHHS Cy[jHa TaKOX BILJIMBA€ Ha HaBirauiliHy 6e3mnexky yepes Te, 1o y BuXifHil inpopmaii mpo Kypc cynHa



MICTUTBCSI CyMapHa iHepuiiiHa noxu6ka. [Tpu yrpasiliHHI CyIHOM HasIBHICTb TaKOi IOXMOKU Y IIOKA3aHHSIX
ripOKOMIIaCy BUKJIMKAE JIiHiIMHE 3MillleHHS CyiHA 040 NPSIMOJIiHIHOI IPOrpaMHOi TPaeKTOPii pyxy, O MOPOIKYE
PHM3MK HaBirauiiiHoi aBapii py njaBaHHi cygHa 1o6au3y MisnH. ONMCcaHO MeXaHi3M BUHUMKHEHHSI CYMapHOi
iHepLiliHOI 10X1OKa i MOsIBY JIHIMHOTO 3MillleHHS Cy[HA BiTHOCHO MPSIMOJIiHIIIHOI TpaeKTopii pyxy npu
MaHEeBpYBaHHi cy/iHa. HaBeleHO aHaliTU4HI BUPa3y 1151 BU3HAYE€HHS CyMapHO] iHepLiiiHOI MOXUOKY Ta JiHIHOTO
OOKOBOTrO 3MillleHHs CyAHa. PO3IJIIHYTO 3aX0[1 1010 3HVKEHHIO HETaTUBHUX HACJIiIKIB BIJIUBY CyTTEBUX PU3UKIB
HaBirauinHux asapiil. [TokazaHo, o ypaxyBaHHs I0XUOOK HaBiraliliHuX BUMipIOBaHb MOKJIUBE LIJIIXOM
(popMyBaHHS 10J1s1 TOYHOCTI, IKE CTBOPIOETLCS HAaBIraliiHUMU OpieHTUPaMHu. [I71s1 XapaKTE€PUCTUKMU 10151 TOYHOCTI
3aIIPOIIOHOBAHO CKAJISIPHUIL MTOKa3HUK. KoMIeHcallisi pusuKy MOXJIMBOTO 3iTKHEHHS Nlepe6ayae B CUTYyalLlii
HEeO6E31eYHOr0 30/IMPKEHHS CyJIHA 3 LiJUII0 BUBHAYEHHS CEKTOPY HEOE3NEeYHMX KYPCiB YXUJIEHHS, BEJINYMHA SIKOTO
3aJIEXKUTD Bif, POpPMU CYL0BOi 6e3ne4Hoi obsacTi. 1151 3HDKEeHHST 60KOBOTO 3MillleHHSI CyAHA BiJHOCHO NPOrPaMHoi
TPaeKTOPii pyXy, sSIke BUHMKAE I1iCJI IOTO MAaHEBPY, 3alIPOIIOHOBAHO Ba CIIOCOOM YIIPABJIiHHS Cy[HOM, IIPU
3aCTOCYBaHHI SIKUX 3MillleHHS 3HAYHO 3MEHIIYeThCs 260 30BCiM 3HMKae. MiHiMi3allisi cucTeMaTUyHOI MOXUOKU
IIOBOPOTY CYZHA. IOCSATaeThCs Y pasi BUOOPY BiANOBIAHOI MOZesi 06epTaJbHOrO PyXY CyZHA /J1 IPOTHO3Y
TpaeKTopii Moro nosopory. HaBeneHi pe3ysbraru iMiTalliiHOro MOAEJIOBAHHS [JIs1 TPhOX PAMOHIB I1JIaBaHHS, IIPU
SIKOMY 3a7]aBaJIMCs HaBirauiiiHi cutyarii Ta rpadiuHe BioOpaskeHHs ix MapaMeTpiB, SKUM BubUpanucs 6e3rnedHi
MapIIPYTH MOJAJIBIIOrO NPSIMyBaHHS CyiHA. TaKoXK PO3IJISIHYTO PU3MKH IJIaBaHHS CyJlHA B IITOPMOBUX YMOBAaX Ta
MO>KJIMBOCTI 3HVMKEHHS iX BIUIMBY Ha 6€3I1E€KY CyJHOBOJIHHS, IKi MOXYTb OyTH peasli3oBaHi B CyJHOBI
indopmaniiiniii cucremi. Kio4osi ciioBa: 6e3neka CyIHOBOIIHHS, pU3UKY HaBiraliliHUX aBapil, 1oje TOYHOCTi,
CyJlHOBa HaBiraujiiiHa iHdpopmaliiiHa cuctema, imiTaliiHe MoJie/II0BaHHSI.

2. Zhukov D. S. Minimizing the impact of navigational accident risks on navigation safety. It is Qualification
scientific work in the form of a manuscript. Dissertation for the degree of Candidate of Technical Sciences (Doctor
of Philosophy) in the specialty 05.22.13 - Navigation and Traffic Control (271 - Maritime and Inland Water
Transport). National University "Odessa Maritime Academy", Odesa, 2025. The dissertation study examines the
risks of navigational accidents and their impact on navigation safety, as well as the feasibility of taking them into
account. It is shown that errors in navigational measurements cause risks of accidents, which create uncertainty in
the position of the vessel relative to underwater obstacles and contribute to the possibility of a collision of the
vessel with them. Random errors and their stochastic characteristics are considered in detail. The risks of a
collision threat between a vessel and an oncoming target are considered, the relative position and parameters of
which, taking into account other factors, determine the level of risk of a collision threat. The concept of a safe area
of a vessel and its possible forms are given. The parameters that characterize each of the considered forms of a
safe area of a vessel are given. Maneuvering of the vessel also affects navigational safety due to the fact that the
initial information about the vessel's course contains a total inertial error. When controlling a vessel, the presence
of such an error in the gyrocompass readings causes a linear displacement of the vessel relative to the rectilinear
program trajectory of movement, which creates the risk of a navigation accident when the vessel is sailing near
shallows. The mechanism of the occurrence of the total inertial error and the appearance of a linear displacement
of the vessel relative to the rectilinear trajectory of movement during vessel maneuvering is described. Analytical
expressions for determining the total inertial error and linear lateral displacement of the vessel are given.
Measures to reduce the negative consequences of the impact of significant risks of navigational accidents are
considered. It is shown that taking into account errors in navigational measurements is possible by forming an
accuracy field created by navigational landmarks. A scalar indicator is proposed to characterize the accuracy field.
Compensation for the risk of a possible collision involves, in a situation of dangerous convergence of a vessel,
determining the sector of dangerous courses of deviation, the value of which depends on the shape of the vessel's
safe area. To reduce the lateral displacement of the vessel relative to the program trajectory of movement, which
occurs after its maneuver, two methods of vessel control are proposed, when using which the displacement is
significantly reduced or disappears altogether. Minimization of the systematic error of the vessel's turn. is
achieved when choosing an appropriate model of the vessel's rotational motion to predict the trajectory of its turn.
The results of simulation modeling for three navigation areas are presented, in which navigation situations and a



graphical representation of their parameters were specified, by which safe routes for the vessel's further
movement were selected. The risks of vessel navigation in stormy conditions and the possibilities of reducing their
impact on navigation safety, which can be implemented in the ship's information system, are also considered.
Keywords: navigation safety, navigation accident risks, accuracy field, ship's navigation information system,
simulation modeling
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