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1. Po3po6ka criocoby BubOpy MaHEBPY PO3XOIKEHHs 3MiHOIO IIBUIKOCTEN CyIeH IIpY iX 30BHIIIHPOMY YIIPaBIIiHHI

2. Development of method to choice the maneuver of collision avoidance by the ships’ speed under external
management

Pedepar:

1. OTprMaHO aHaNITUYHUNI METO[ i rpadiuHi Aiarpamu, 3a JOIOMOTOIO SIKUX MOKHA BU3HAUUTU 3HAUYEHHS
CUTYaTUBHOTO 30ypEHHS 3aJI€)KHO Bill IOTOYHOI cuTYyalii 306J1>KeHHs 7151 BUNIQJIKy, KOJIM MIBUIKICTb Cy[HA MEHIIE
MIBUAKOCTI L. ¥ pasi cutyallii, Ko HEMOXKJIMBE MaHEBPYBAaHHS 3MiHOIO KypCy, 3alIPOIIOHOBAHA IIpoLenypa
dopmMyBaHHs ob6s1acTeN HeOe3NEeYHNX MBUAKOCTEN, 32 JOTIOMOTOIO SIKOi MO>KHA 00paTH MaHEBP PO3XOIKEHHS
CyJlleH 3MiHOI0 iX mBuAKOCTEN. OCHOBHA YaCTUHA POOOTH NPUCBSYEHA IMTAHHSM BUOOPY ONTMMAJIbHOTO 32 Y4aCOM
MaHEeBPY PO3XOIKEHHS 3MiHOIO LIBUIKOCTEN CyJIeH 3 ypaxyBaHHSIM iX iHEPLIMHO-TaJIbMiBHUX XapaKTE€PUCTUK B
Pi3HUX pexruMax rajbMyBaHHs. [lokaszaHo, 110, BUXOASYY 3 [109aTKOBOI CUTYyallii He6e31e4HOro 30JIVDKEHHSI CYEeH,

3a OIIOMOTOI0 006JIACTi iXx He6e3NeYHUX MBUAKOCTEN BU3HAYAETLCS iCHYBAaHHSI MHOXKMHY 0€311€YHUX MaHEBpiB



PO3XOIKEHHS CYL,EH 3MIHOIO IIBUIKOCTEN 3 yPaXyBaHHAM iX iHEPLIHOCTI B pEKMMaxX aKTUBHOTO i TACUBHOTO
raJibMyBaHHS. 3allpONIOHOBaHa NIPOLelypa BUSHAYEHHS! ONTUMAJIBHOTO 32 44COM MAaHEBPY PO3XOJKEHHS CYLEH
3MiHOIO iX IBUJKOCTEN aHalTiTUYHMUM CIIOCOOOM, sIKa J,O3BOJIsI€ PO3PAXyBaTH MOMEHT 4acCy [MOYATKY iX rajlbMyBaHHS,
IIPU SIKOMY AMCTaHIisl HARKOPOTLIOTO 30JIVDKEHHS JOPiBHIOE TPAaHUYHIN-IOMyCTUMIN JUCTaHLii 30JIMKeHHS. Y
POO6OTI 3aIPONIOHOBAHA NPOLEAYyPa KOMII'TOTEPHOr0 rpadiyHOro BUBHAYEHHS ONTUMAIbHOIO 32 YaCOM MAHEBPY
PO3XOPKEHHS 3MIHOIO MIBUAKOCTEN CyZeH. /115 mepeBipKu KOPEKTHOCTI 3allpOIIOHOBAHO]I IPOLIeAyPH HaBEIEHI
[IPUKJIaAY BU3HAYEHHS ONTUMAJILHOTO 33 YaCOM MaHEBPY PO3XOIKEHHS 3MiHOIO IIBUIKOCTEN CYZEH, L0
He6e3Me4YHO 30JIMKYI0ThCS, 3 PI3HUMHU PEKMMaMU rajibMyBaHHS. IMiTallilHUM MOJI€/IIOBaHHSIM BUKOHAHA NepeBipka
KOPEKTHOCTi OTPYMAaHUX MaHEBPiB PO3XOIKEHHSI. 3 11i€l0 METOI0 06MPaBCs PsJL IOYAaTKOBUX CUTYallil
HEeO6E3M1eYHOr0 30IVMKEHHS, 1715 SIKMX BU3HAYaJIMCS ONTAMAaJIbHI MaHEBPY PO3XOKeHHS. [IoTiM npoBoanIocs
iMiTaljiliHe MOZIEII0BaHHSI OTPUMAaHUX MAaHEBPIB, aHaJli3 SKOTO [10Ka3aB KOPEKTHICTb BCiX MaHEBPIB, TOOTO
PO3paxyHKOBi 3HAUE€HHS TPUBAJIOCTI IIEPEXiTHUX [TPOLIECiB raJlbMyBaHHS 000X Cy[leH, Yyacy i AucTaHmii
HaMKOPOTIIOTro 30 IM>XeHHs 36irucs i3 3HaueHHSIMY, OTPMMaHUMU B pe3yJbTaTi iMiTallilHOro MO/IeI0BaHHS
MaHEBPY [/ BCiX PO3IJISHYTUX BUNaAKiB. Kito4yoBi cioBa: 6e3neka CyHOBOJiHHS, [10NIEepeI)KeHHS 3iTKHEHD CYJEH,

30BHIIITHE yr[paBJIiHHH, MaHEBP PO3XOIPKEHHAI 3HNXXEHHAM I.HBPIILKOCTCIZ, ob6J1acTh HeOE3IeYHNX H_IBI/I,ILKOCTGI/UI.

2. Creating procedure of region of dangerous courses for elementary vessels group taking into account changing of
their speeds is resulted at dissertation research accordingly. An analytical method and graphic diagrams allow to
define the situation indignation value depending on the current approaching each other situation for a case, when
the ship’s speed less than the speed of target. In instance, when maneuvering by the change of course is
impossible, creature procedure of region for dangerous speeds is offered, by which it is possible to choose the
maneuver of collision avoidance through the changing of their speeds. Dissertation research basic part is devoted
to such question as choice of optimum maneuver of vessels collision avoidance through the changing of their
speeds taking into account their inertia-brake descriptions in different modes of speed slowdown. Based on the
initial situation of dangerous vessels approaching each other, existence of great number of safe maneuvers of
vessels collision avoidance through the changing of their speeds can be determined by using the region of
dangerous speeds taking into account their inertia-brake descriptions in active and passive modes of speed
slowdown. Offered determination procedure of optimum maneuver of vessels collision avoidance through the
changing of their speeds based on analytical method allows to calculate the time moment for vessels slowdown
commencement, at which distance of the shortest approaching is equal to minimum-possible distance of
approaching. Procedure of computer graphic determination of optimum maneuver of vessels collision avoidance
through the changing of their speeds is offered in dissertation research. To verify offered procedure accuracy, the
examples of determination of optimum maneuver of vessels collision avoidance through the changing of their
speeds with different modes of speed slowdown are offered. Accuracy verification of maneuver of vessels collision
avoidance is provided by simulation. For this purpose, some of initial situations of dangerous approaching were
taken to determine optimum maneuver of vessels collision avoidance for each one. Simulating of that maneuvers
was provided same as their analysis, which shown good accuracy of all of them. That means following - calculated
values of transition period for both vessels speed slowdown, time and distance for closest point of approaching are
equal to the same values obtained for all considered maneuverers. Keywords: safety of navigation, vessels collision
avoidance, external management, maneuver of collision avoidance through the speed-reducing, region of
dangerous speeds.
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