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Pedepar:

1. OTpumaHo aHamiTUYHUIN MeTo[ i rpadiyHi Aiarpamu, 3a TOMOMOIOI0 SIKUX MOKHA BUBHAUUTU 3HAYEHHS
CUATYaTHUBHOTO 30YPEHHS 3aJI€XKHO Bif MOTOYHOI cCUTYallii 30J1IM>KE€HHS 1711 BUIAJIKY, KOJIM MIBUKICTb CyJIHA MEHIIe
MIBUIKOCTI Ljisti. ¥ pasi cuTyatlii, KoJim HEMOKJIMBE MAaHEBPYBAHHS 3MIHOIO KYPCY, 3alIPOIIOHOBAHA IpoLenypa
dbopmyBaHHS ob6sacTel He6e3eYHUX MBUAKOCTEH, 32 JOIIOMOT0I0 SIKOi MOJKHA 00paTi MaHEBP PO3XOIKEHHS
CyJleH 3MiHoIo ix mBuAKocTeld. OCHOBHA YaCTUHA POOOTH NPUCBSYEHA TUTAHHSIM BUOOPY ONITUMAJIBHOTO 32 YaCOM
MaHeBPY PO3XOIKEHHS 3MiHOIO LIBUIKOCTEN CyJleH 3 ypaxyBaHHSIM iX iHEPLiMHO-TaJbMiBHUX XapaKTEPUCTUK B
PI3HUX pe’krMax rajbMyBaHHS. [IoKazaHo, 10, BUXOASYY 3 [109aTKOBOI CUTYyallil He6e311e9HOro 36JIVbKeHHS CYIeH,
3a JOIIOMOT010 006J1aCTi iXx He6e3NeYHUX MBUAKOCTEN BUBHAYAETHCSI iICHYBAaHHSI MHOXXUHM 6€3I1€YHUX MaHeBpiB
PO3XOIKEHHS CyIeH 3MiHOIO MIBUJIKOCTEN 3 ypaxyBaHHSM iX iHEPLiITHOCTI B pe>kKMaxX aKTUBHOTO i TACUBHOTO
rajJibMyBaHHS. 3alTPONIOHOBAHA MPOLieiypa BU3HAYEHHS ONITUMAJILHOTO 32 YACOM MaHEBPY PO3XOJIKEHHS CyeH

3MiHOIO0 iX IBUKOCTEN aHaNTiTUMHUM CIIOCOOOM, $IKa J,03BOJIsI€ PO3PAXyBATA MOMEHT 4aCy [MOYATKY iX rajibMyBaHHS,



IIpY SIKOMY AMCTaH1isl HAKOPOTLIOTO 30JIM>KEHHS! TOPiBHIOE TPAHUYHI-ONyCTUMIil AUCTaHLi 30VDKEeHHS. Y
POOOTi 3apOIIOHOBAHA IPOLieAypa KOMIT'IOTEpPHOro rpadiyHOro BU3HaY€HHSI ONTUMAJIBHOTO 33 YaCOM MaHEBDPY
PO3XOKEHHS 3MIHOIO IBUAKOCTEN CyZeH. [l epeBipKy KOPEKTHOCTI 3allpOIIOHOBAHOI IPOLeAyPH HAaBEEHI
MIPUKJIaAU BUBHAYEHHS ONITUMAJILHOTO 32 YaCOM MaHEBPY PO3XOJI’KEHHS 3MiHOIO IIBUJIKOCTEN CYAEH, 110
He06e3e4HO 30JIMKYI0ThCS, 3 PI3HUMU PEKMMaMU rajbMyBaHHS. IMiTallilHUM MOJI€/IIOBaHHSIM BUKOHAHA IIEepeBipKa
KOPEKTHOCTi OTPUMAaHUX MaHEBPiB PO3XOKEeHHSI. 3 11i€l0 METOI0 06MPaBCsl PsJL IOYATKOBUX CUTYallill
Hebe3IeyHOro 30JIMKeHHS, 111 IKUX BU3HAYaIMCs ONTUMAaJbHi MaHEBPU PO3X0KeHHs. [1oTiM mpoBoauiocs
iMmiTaliiHe MOZe/II0OBaHHS OTPUMaHUX MaHEeBPiB, aHaJIi3 SKOTr0 NTOKa3aB KOPEKTHICTh BCiX MaHEBPiB, TOOTO
PO3paxyHKOBi 3HaU€HHS TPUBAJIOCTI IIEPeXifHUX [TPOLIECiB raJlbMyBaHHs 000X Cy[leH, Yyacy i AucTaHii
HaMKOPOTIIOro 30JM>XeHHS 306ir1cs i3 3HaueHHSIMY, OTPMMAHUMU B Pe3yJbTaTi iMiTallilHOro MOJIE/I0BaHHS
MaHEBPY [ BCiX PO3IJISHYTUX BUNaAKiB. Kito4oBi ciioBa: 6e3neka CyJHOBOJiHHS, [IONE€PEeIKEHHS 3iTKHEHD CYIEH,

30BHILIIHE YIIPABJIiHHS, MAaHEBP PO3XOIKEHHS 3HIDKEHHSIM IIBUJIKOCTEH, 0671aCTh HEOe3eYHNX IBUIKOCTEN.

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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