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ABSTRACT

When selecting the actual actions to maneuver of last moment, there are some
difficulties that hinder concerted action in a situation dangerous proximity of vessels.
In the future, it is advisable to conduct further analysis to determine the distance of
the convergence, the forces acting on the ship, the time interval between the rudder,
speed and resistance, respectively, which requires some research.
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ITocTanoBKa mpo0JieMbl B 00111eM BH/IEe

B mporecce MaHeBpHUpOBaHHS CYJ0B HACTYIIACT MOMEHT, KOTJa IPOHUCXOIUT
ype3MEepHOe, ONacHOS WM aBapHiiHOEe HMX COJIMIKEHHE, KOrja CYAOBOJMTEIIh HE
MOYKET BBITIOJHATH PACUSTHI 10 BHIOOPY MaHEBpa M €My HEOOXOUMa MOMOIIb B BHJIC
CHUCTEMBI TMOIJACPKKU MPUHATHSA perieHus. Takas cucreMa, O KHA ONEPAaTHBHO B
MOMEHT HACTYIUICHHS CONMIKCHUS BBIIATh PEKOMEH IAIMHK 110 BHy MaHEBPHPOBAHMSL.
He cMoTps Ha To, uTO B Hacrosmiee BpemMs (popMann3oBaHHBIE MOJICTH (PaCUETHBIC
CXeMBbI) pa3paboTaHbl JOCTATOYHO MOAPOOHO, OJIOK-CXEMBI AJITOPAUTMOB BBHITIOJTHEHUS
psAia pacueToB pa3padOTaHbl HE JOCTATOYHO.

@opmyupoBKa 1ejieil cTaThi (MOCTAHOBKA 3a/1a4H)

[lensto maHHOM cTaThU SABJISETCSA pa3paboTka OJIOK-CXEMBI ajITOPUTMa PaciyeToB
MaHeBpa CyJHA JUIS IPEAYNPEIKASHHAS YPE3MEPHOTO, OMMACHOTO HMIIM aBapUHHOTO €ro
CONMDKEHHUSI C JPYTHM CYJAHOM, UYTO MOXKET SBIATHCSH (DYHKITMOHAIBHOM CXEMOM
MOAACPKKH IPUHSATHS PEIICHMUS.

AHaJIU3 NOCJeAHNX UCCAeA0BAHUN U My0JIMKALUIL 0 pPelleHuI0 NPodJieMbl
B pabGotax [1, 2] paccMoTpeHbl BOMPOCH OOECHEUEHUS HABUTAIIMOHHOMN
0€30MacHOCTH MPH YMPABJICHWW NBWXCHHEM CYAO0B MpH Wx cOmmxeHun. [Ipu stom
OTCYTCTBYET YETKOE OMPEACIICHHE TEPMHUHA «MAHEBP MOCJIEAHETO MOMEHTA», MOA



CynosoxkaeHue (Shipping & Navigation) 219

KOTOPbIM 06bIYHO MOHMMAKT MaHEBPUPOBaHWE, HaMpaB/lEHHOE Ha NpeAoTBpalleHue
CTONKHOBEHMS CYI0B MPU HEOXWJAHHO OMpefeneHHOl BU3yaNlbHON Yrpose
CTONKHOBEHUS, KOrfa Ha 064ymbiBaHWe WAM pelleHue 3afavyn HeT BPEMEHU U
HeoOX0AMMO [AeiNCTBOBaTb MIHOBEHHO, MPUMEHSAS MaHeBpPbl «/1E€BO WAW MpPaBO Ha
60pT», «MOJHbINA 3aAHWUIA X04», & Yalle UX COYeTaHue.

TepMMH «MaHeBp MNOCNMEAHEro MOMEHTa» MOXHO KpaTKo O06bSACHUTH
MHOXXECTBOM €ro XapakTepUCTUK, 4YTO TpebyeT NpoBeAeHNs Hay4YHbIX UCCNef0BaHNA
B HanpaB/ieHUM pa3paboTKM COOTBETCTBYHOLIMX MNPAKTUUYECKMX PeKOMeHAaLNiA
CYA0BOAUTENSM.

Llenb «maHeBpa nocneAaHero momeHTa» (MIMM) - 3TO pacxoX/ieHue cyaHa ¢
NpenaTcTBMEM Ha 6e30MacHOM pPacCTOSAHUKM, a TaK >Xe K30eXaHue KacaHusi, a He
pasoiTUCb Ha paccTosHWK 6onee 3afaHHOro U Torga MaHeBp MOCNeAHEro MOMEHTa
OOCTUTHYT, AaXe ecin CyAa PasoLL/IMCb Ha PacCTOSHUM MeHee 3afiaHHOro.

B pa6ote [3] npuBeaeHbl aHaNMTUYECKME 3aBMCMMOCTM Ha OCHOBE aKCMOM Ha
6a3e KOTOpbIX paspaboTaHa Mogeslb NpoLecca PacXoXAeHNUA C OGUHOYHOW Lenbto.

Ha puc 1 npeactaBneHa cxema ABMXXEHUS CyfHa C NEPENIOXKEHHbIM Pynem K
NoApPO6HO ONMCAHO BAMSAHME Pa3INYHbLIX CUM Ha CYAHO.

P, 1 Qabl, AEVCTBYHOLLYE Ha CyIHO C NEPEOMEHHbIMPYTIEM B HaUaMbHOM CTa M
MOBOPOTA Cy/IHa.

MoA  BAMSHMEM  MOMNEPeYHOl  CcocTaBnAwLLeld, KOpMyc  WUCMbITbIBAeT
MPUNOXEHHYID B LEHTPe TSXKECTM cuny Rpy M MOMeHT Mp  OTHOCUTENbHO
BEPTUKaNbHON ocK .

Mocne Hayana NOBOpPOTa MOA BAUSHMEM Rpy LEHTP TSXeCTW cyAHa npuobpetaeT
60KOBOE NepeMelleHNe BO BHELLHIOK CTOPOHY MOBOPOTA - 06paTHOE cMelleHue. Mpw
3TOM, NOSBAsSETCS yron Apeida a, a 3HaYUT U nonepeyHas ruapoAMHaMmyeckas
cuna Ry Ha Kopnyce, HanpaB/eHHas BHYTPb NOBOPOTA.

E€ TouKa MPUIOXEHNS B COOTBETCTBMM CO CBOCTBAMM Kpblfia CMeLLEHa B HOC
OT LEeHTpa TSXXecTW, a MOMEHT cu/bl MT UMeeT TOT e 3HaK, YTO U MOMEHT pyns Mp,
Mo3TOMYy MOSBAAETCA U HAUMHAET BGbICTPO BO3pacTaTb Yrn0Basi CKOPOCTh 0, puc 1.

Mpu ABMKEHMM LieHTPa THXKeCTU G NO KPUBONMHEHON TPpaeKToOpMmM ¢ pagnycom
RU, Kaxjas Toyka No fAAUHe CyfAHa OMNUCbIBaeT OTHOCMTeNbHO obulero UeHTpa O
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CBOIO TPAEKTOPHIO, 3HAUCHHE KOTOPOM BO3PACTAET MO MEPE YJAJEHUS B CTOPOHY
KOpPMBI. B HOC OT IeHTpa TAXKECTH YIIIBI Apeiida YMEHBIIAIOTCS.

B macrosmee Bpemss meroawka (OPMHUPOBAHHUSA OJIOK-CXEM W aJTOPUTMOB
BBIMIOJIHCHUA PACUETOB MO TNPEAOTBPAILICHUS CTOJIKHOBEHUSA CYJIOB MPAKTUUYECKH
OTCYTCTBYET.

B pabote [4] paccmoTpeHa cucTteMa OOECIEUCHHMS ABMXKCHUS W yHpPaBICHUS
Cy/lHa, a TaKXKe TMOCTPOECHUE aBTOMATHUYECKHX CHCTEM YIPABJICHUS KYpCOM,
CKOPOCTBIO M €ro mnosiokeHueM. OJHOBPEMEHHO PACCMOTPEHbI OCHOBHBIE 33/Jaud
ANEKTPOHHBIX CHUCTEM W METOJB HMH(POPMAIMOHHOW TOMACPKKA TPUHAMACMBIX
pEeUIEHU MO YNPaBJICHUIO JABWKEeHHEeM. (OJIHAKO BOMPOCH OLCHKA OMACHOTO
CONMDKEHUS C APYTMMU CyJaMHu U OOBEKTaMH, a TaK K€ COOTBETCTBYIOIINE CUCTEMbI
MOAACPKKN MPUHATHS PEIICHUN MO MPEeaynpeXACHUI0 aBapUIHOTO MPOUCIIECTBUS
HE PACCMOTPEHBI.

[Tpoananu3upoBaB psAl aKCHUOM AJIsI PACXOKAeHUS [3], MOKHO CAeNaTh BHIBOJ,
YTO UEIN OMACHBI U CYIIECTBYET CTOJIKHOBCHHME, 4 TaK K€ BBIMIOJIHACTCS YCJIOBHE
(dI1/dt)=0, (dI1/dt)<O0.

JIist  MOAydYeHHs AHAJIMTUYECKUX 3aBUCUMOCTEH U yueTa MaHEBPEHHBIX
XapPaKTEPUCTUK CYJHA NPU BBIMOJHEHUU MAHEBpPA MOCIEIHETO MOMEHTA B MOMEHT
CONMXKEHUs, HEOOXOAMMO OMNPEAC/UTh HAa KAaKOM PACCTOSHUM HYXXHO HAYMHATh
U3MEHATh MApaMeTPbl JBUKEHUS W KOTJla HACTYMAET BPEMs MOCIETHEr0 MOMEHTA,
MPU KOTOPOM €I111€ MOKHO MPEAYNPEIUTh CTOJIKHOBEHHE.

3aBUCUMOCTH JJI1 OLEHKH PAcCTOSIHUA B MOMEHT Hauaja MaHEBPUPOBAHUA
UMEIOT BU [3]:

Dyur = HrMAJ1 — 2 -k - cosP + k2, (1)
Dovn = HiMA/1 — 2 - k - cosP + k2, (2)
Dyvn = HiMAJ1 — 2 - k - cosP + k2, (3)

rae HiM — paccrosHre, KOTOpOoe NpoiaéT cOOCTBEHHOE CYTHO OT MOMEHTA MOAaun

KOMAaH/bl HA 33aJHUM X0 J0 MOJHOM OCTAHOBKH,
HpM — pacctosiHue, KoTopoe mpoiaéT cOOCTBEHHOE CYJIHO, OT MOMEHTA MOAAUH

KOMaH/Ibl «ITPaBO Ha OOPT» 0 MOMEHTA PACXOKICHHS,
H;M — paccrosiHre, KOTOpOE MPOHAET COOCTBEHHOE CYIHO OT MOMEHTA MOJauu

KOMAaH/Ibl «JI€BO HAa OOPT» JO MOMEHTA PACXOKICHUS;
k — oTHOCHTEIBbHAS CKOPOCTH CYy/IHA.
[Tpusenennsie 3aBucuMocTH (1)-(3) mMO3BONIAIOT BEIPAOOTATh PAJ HEOOXOIUMBIX
PEKOMEHJAIMl 1O BBIMOJHEHUIO MaHEBpa TMOCIETHET0 MOMEHTa, a TaKxke
aBTOMATHU3UPOBATH MPOLECC BHIOOPA €r0 BUAA, U300paKeHHBINH Ha puc 2. [5]
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Pvic 2 PacueTHas cxema [ OTTVIM/BaLM BbI00pa MaHeBpa Moc/TIeaHero MOVEHTa

A n B - cypa, uayuune csoummn kypcamu; HT - Hauano TopmoxkeHusi; HIT -
Hayano oteopoTa Bnpaeo; HJI - Hauano otBopoTa Bneso; BB- BennunHa
HaBurayuoHHoro 3anaca; OFM) OFM) ArMI - paccTosiHMe MeXAy CyamMn B MOMEHT
Hayana TOPMOXEHMs, OTBOPOTa BMPaBO W BNEBO COOTBETCTBEHHO, P - yron
nepeceyeHns Kypcos; MM’- Touka nepeceyeHns KypcoB [0 W Nnocne noBopoTa; q -

KYPCOBOW yrof.
YunTbiBas BbllEYNOMSAHYTbIe 3aBUCMMOCTW, MOMEHT BpeMeHU, Korpga cnegyet

BbINOMHATL MTTM TOpMOXXeHUeM, onpegensetca gopmynoin [3]:

Tnvmr = (An —Anmr)/ Mo <A, (4)

rae DH - paccTosiHMe [0 ApYroro CyAHa, B MOMEHT Hauyana pacyeToB
Bpemsa HacTynneHus MaHeBpa NocieaHero MOMeHTa OTBOPOTOM B/IEBO:

Tnmn = (An —HAnmn) /"o <A, (5)

Bpems HacTynneHus maHeBpa MocfefHero MoMeHTa OTBOPOTOM BMpaBo 6yaert
MMETb BUA:

Tovn = (An —Anvn) /Mo < 4F, (6)

Ans onpefeneHuss BblGopa MaHeBpa MOCNeJHEro MOMeHTa Heo6XoAnMo
paccuMTaTb M MPOM3BECTU CPaBHEHME YKa3aHHbIX BWUJOB MaHEBPOB, a TaK Xe
onpeAennTb PaccTosiHMe [0 APYroro cyfHa W BpeMs, KOrAa HacTynaeT Moc/ieaHss
BO3MOXHOCTb NpPeaynpeauTb CTOMKHOBEHWE MaHeBPOM COGCTBEHHOFO CcyfgHa C
y4eTOM HaBWUFaLMOHHOrO 3anaca W CUN AeiCTBYHOLLMX HAa Hero. Takue pacyeTbl
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PEKOMEH/IYETCS BbINOMHATL 3a6/1ar0BPEMEHHO 4151 PEXUMA ABUXKEHUS COOCTBEHHOTO
Cy/JHa 1 pyroro, KOTopoe sBASeTCS OMacHbIM.

Bnok-cxema anropuTmMa pacyeta BuAa MaHeBpa [Ans  MpeaynpexaeHus
Ype3MepHOro, OMacHOro UM aBapuMnHOro CONMXKEHNUs NpeacTaBeHa Ha puc 3.

Va, Vb SsipM,
1L12. NKa; NKB;
' Dh

P=WMKa-NKB;
K=YalYs;
R= VI —2 x mcosP

HM=a+ b +tg 0/2;
a=h-DH2;

b=Dh.2

d
HTM = Stpm;
W M = an- bn* tg (ISO-P2);
HnM = an- bn *tg PR2;
DmiT =Dnxin=Dmui=1

P/, 3 Brok-Cxevia anroprmviapacyeTa BIA MaHeBpa

BbiBOAbl 1 NepcrnekTUBa AanbHelw el paboTbl N0 aHHOMY HanpaBNeHUIO

Mpn BbIGOpe aKTya/lbHOro AelNCTBUS OCYLLECTB/IAEMOro MaHeBpa NOCnefHero
MOMEHTA CYLIECTBYKT OMNpeAeneHHble  CMOXHOCTW, KOTOpble  3aTPYyAHAOT
corfiacoBaHHble AENCTBUS B CUTYyaUMW OMacHOro conmxeHmsa cynos. [Ans aTon uenm
pa3paboTaHa OfHa M3 BO3MOXHbIX O/I0K-CXeM anropuTma pacuyeta BuAa MaHeBpa
nocnefHero MomeHTa. B panbHeliwem LenecoobpasHO NPOBECTU AOMOTHUTENbHbIN
aHanM3 B YacTu onpefenieHnsa pacCTOSHUIA CONMXKEHUA, CUN AEeNCTBYHOLLMX Ha CYyaHO,
NPOMEXYTOK BPEMEHU MeXAy nepeknagkamu pyns, CKOPOCTU ABMXEHUS U
COOTBETCTBEHHO COMPOTMB/IEHUS, YTO TpebyeT onpeaeneHHbIX NCCNeaoBaHWIA.
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