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2. Perfection of methods of divergence of ships by the account of their dynamics and navigation obstacles. It is
Qualifying scientific labor on rights for a manuscript

Pedepar:

1. B po60Ti po3risiHYyTO MiHIMaJIbHY AMHAMIYHYy CUCTEMY, IOTOYHUI CTaH SKOi 3aJIE5KUTh BiJl KEPYIOUUX BILJIMBIB
060x cyzeH. [IpoBeneHo ii popmasnizaliio Ta OTpUMAHO aHAJIITUYHI BUPA3U B3aEMHOI 3aJI€KHOCTI [TapaMeTpiB
iCTMHHOrO Ta BiTHOCHOTO pyxy. Po3risiHyTO cuTyalifiHi 30ypeHHs, sIKi BAHMKAIOTh IPU He6e3NeYHOMY 30JIMKEeHHI
CyJleH i MOXyTb IPUIIMATH iBa 3HAUE€HHS, 110 BU3HAYAIOTh CTaHAAPTHE Ta EKCTPEHE MaHeBpyBaHHs. HaBeneHo
IOHSTTA 061aCTi HE6e3MeUHNX KyPCiB MiHiMaIbHOI AMHAMIYHOI CUCTEMU Ta PO3IJISIHYTO ii BAKOPUCTAHHS [1J15
BUOOPY 6€3M1€YHOr0 MAHEBPY PO3XOIKEHHS 3MiHOIO KYPCiB. B pO6OTi pO3IiIsSiHyTO MUTaHHS BPAaXyBaHHS
iHepLiltHOCTI Ipy OBOPOTI CyAEH i HaBirauilHUx He6e3IeK B palioHi iX MaHEBPYBaHHs IpU (PopMyBaHHi 06J1acTi

Hebe3NevHUX KypciB cyzeH. [TokasaHo, o Yyepes iHepUiliHiCTh CYJeH IIPU iX MOBOPOTI IUCTaHIIisI HAMKOPOTIIOTO



36JIMKEHHS BUSIBJISIETHCSI MEHIIIE PO3PAaXyHKOBOI, TOMY IIpY NOOYA0Bi 0671aCTi HEO6e3NeYHUX KypciB ii Mesxi
PO3PaxoBYIOTHCS [JI51 TPAHUYHO - [NOMYCTUMOI AUCTAHL] 36JIVDKEHHS, sIKa 30iJIbIIeHa Ha BeJIMYMHY BTPATU JUCTAHLII
HaMKOPOTIIOro 30 IMXEHHS yepe3 iHepLifiHicTh cyaHa. Po3risHyTo ypaxyBaHHs HaBirauiliHux He6e3nek npu Bubopi
MaHEBPY PO3XO[KEHHSI CYLEH 32 JOIIOMOrOI 06s1acTi Hebe3nedHux KypciB. OTprMaHi BUpasu 1 PpO3PaxyHKy
TPaHMYHUX KYPCiB yXUJIEHHS CyJ€H NIPY HasiBHOCTI Pi3HUX TUIIB HaBiraliliHx He6e3eK: TOYKOBUX, PO3MOIiIIEHUX
JIiHIAHUX | cKIagHUX po3nofineHux. [Ioka3zaHo BioOpaskeHHs TPaHUYHUX KYPCIiB YXUJIEHHSI pa3oM 3 00J1acTSIMU
Hebe3MeYHUX KypCiB i po3po06JsieHO NpoLenypy BUOOPY 6€3NeYHUX KYPCiB YXUJIEHHS CYZI€H [JIs1 PO3XOIKEHHS 3
ypaxyBaHHSM OOMEXXEHb, 11J0 BUHMKAIOTh Yepe3 HAsIBHICTb HaBirauitHux Hebesnek. [y nepeBipku KOPEKTHOCTI
OJlep>KaHOro B IHUCePTaliiiHill poboTi criocoby BU6opy 6e3r1eyHOro MaHeBpY PO3XOIKeHHS PO3IJIsHyTa imMiTaliiiHa
KOMII'IOT€pHA IIPOrpama, IIPUBELEHO ii OIKC, a TAKOX IIPEACTABIEHO PE3YJIbTaTH IMITAL[iIIHOrO MOZEJII0OBAaHHS
IIPOLIECiB KOPEKTHOT'O PO3XOIKEHHS CY[I€H B Pi3HUX CUTYallisIX HEOE3MeYyHOro 30 rKeHHs. Kito4oBi coBa: 6e3neka

CYZIHOBOZiHHSI, IIOTIepeKeHHS 3iTKHEHb CyZeH, 00J1acTh Hebe3eyHNX KypCiB, HaBiraliliHi nepemxkoau.

2. The minimum dynamic system is considered in work, current status of which depends on the managing
influencing of both ships. Its formalization is conducted and got analytical expressions of mutual dependence of
parameters of veritable and relative motion. Situation indignations, which arise up at dangerous rapprochement of
ships and can take on two values which determine the standard and urgent maneuvering, are considered. The
concept of region of dangerous courses of the minimum dynamic system is resulted and considered its use for the
choice of safe maneuver of divergence by the change of courses. In work the question of account of inertia is
considered at the turn of ships and navigation dangers in the district of their maneuvering at forming of region of
dangerous courses of ships. It is shown that through inertia of ships at their turn distance of the shortest
rapprochement appears less calculation, therefore at construction of region of dangerous courses of its border
settle accounts for maximum - possible distance of rapprochement, which is megascopic on the size of loss of
distance of the shortest rapprochement through inertia of ship. The account of navigation dangers is considered at
the choice of maneuver of divergence of ships by the region of dangerous courses. Got expressions for the
calculation of maximum courses of deviation of ships at presence of different types of navigation dangers: point,
distributed linear and difficult distributed. The reflection of maximum courses of deviation is shown together with
the regions of dangerous courses and developed procedure of choice of safe courses of deviation of ships for
divergence taking into account limitations which arise up through the presence of navigation dangers. For
verification of correctness of the method of choice of safe maneuver of divergence got in dissertation work the
considered imitation computer program, its description is resulted, and also represented the results of imitation
design of processes of correct divergence of ships in different situations of dangerous rapprochement. Keywords:
safety of navigation, warning of collisions of vessels, region of dangerous courses, navigation dangers.
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