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ABSTRACT

The forms of veritable and relative trajectories of divergence are considered. It is
shown that at speed of ship of greater speed the whole forms of veritable and relative
trajectories coincide. For a case, when speed of ship less speed of target certain
dependence of form of relative trajectory on the form of veritable trajectory.

So as the forms of veritable trajectory get out for divergence, and their
parameters depend on the form of relative trajectory of divergence, communication of
forms of relative and veritable trajectories of divergence is considered. It is shown
that two forms of veritable trajectory of standard strategy of divergence are and four
forms of relative trajectory of divergence can answer them in general case.

Therefore, in work the reflection of two elementary forms of veritable trajectory
of divergence of ship is considered deviation to the right and to the left in the great
number of forms of relative trajectory of divergence.

If speed of ship more large to speed of target, regardless of side of veritable
deviation the forms of veritable and relative trajectories coincide, that direction of
veritable deviation, as well as direction of veritable output on a previous course
coincide with the proper relative directions. It is conditioned proportional dependence
of relative course on a veritable course for the case of speed of ship of target larger
from speed.

In time, when speed of ship more small to speed of target, dependence of relative
course on a veritable course has both the intervals of growth and intervals of falling.
In this communication accordance disappears between a relative course and veritable
course. Therefore, can answer the interval of growth of veritable course, as interval of
growth, so interval of falling of relative course. It is just for the cases of veritable
deviation, both to the right and to the left, that shows the ambiguous reflection of two
forms of veritable trajectory of divergence of ship in the great number of four forms.

In the article four examples of reflection of form of veritable trajectory of
divergence by deviation are resulted to the right in each of forms of relative trajectory
of divergence.
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Similar results are got for the elementary form of veritable trajectory of
divergence of ship deviation of course to the left. It is shown in both cases, that size
of interval of growth, as well as the interval of falling of relative course is determined
by the relation of speeds of ship and target.

Keywords: safety of navigation, warning of collision of vessels, form of
veritable and relative trajectories of divergence.

PE®EPAT

PosrnsnyTo hopMu iICTUHHOT Ta BITHOCHOT TpaekTopiit po3xomxeHHs. [Tokaszano,
IO MY IIBHIKOCTI CyAHA OUTBIIOI MIBUAKOCTI Il (pOpMH ICTUHHOI Ta BiAHOCHOI
Tpa€eKTOpIN CHiBMaAa0Th. [ BUNAAKy, KOJU MIBUAKICTh CyJAHA MEHIIE IMIBUIKOCTI
7l BU3HAYEHA 3aJICKHICTh (OPMU BIJHOCHOI TPA€EKTOpPii Bl (POpMU 1CTHHHOI
TPAEKTOPII.

Tak sK 171 pO3XOJKEHHS BHUOWparoTbes (POpMU ICTUHHOI TpaekTopii, a iX
napameTpH 3ajexaTh BiJl (OPMU BIIHOCHOT TPAEKTOPIi PO3XOKEHHS, TO PO3TIIIHYTO
3B'130K ()OpM BIJTHOCHOI 1 ICTUHHOI Tpa€eKTOpid po3xokeHHs. [lokazaHo, 1o icHye
1B1 OpMHU ICTUHHOI TPAEKTOPIi CTAaHAAPTHOI CTpaTerii PO3XOIKEHHS 1 B 3arajlbHOMY
BUIMAJIKy 1M MOXYTh BIJNOBIaTH 4YOTHUpU (OPMH  BITHOCHOI  TpaeKTOpIi
PO3XOIKEHHS.

Tomy B po0OOTI pO3MIISIHYTO BiIOOpaKEHHS JIBOX €JIE€MEHTApHUX (HOPM 1CTUHHOL
TPAEKTOPIi PO3XO/KEHHS CyJHA YXWJIEHHSM BIPABO Ta BIIIBO B MHOXHUHY (OpM
BIJIHOCHO1 TPAEKTOPIi PO3XOIKEHHS.

S0 MWBHIAKICTH CyAHA OLIbIIA MIBUAKOCTI 111, TO HE3aJIEKHO BiJ] CTOPOHU
ICTUHHOTO yXWJIEHHS (OPMHU ICTUHHOI Ta BIJHOCHOI TPAEKTOPIii CHiBMAIal0Th, TOOTO
HaIpsiM ICTUHHOTO YXWJICHHS, SIK 1 HampsM ICTUHHOTO BUXOJy Ha IMOMEPEIHIN Kypc
CIIBNAAAIOTh 3 BIAMNOBIAHUMH BIJHOCHUMH Hampsmamu. Ile o00ymoBieHO
MIPOTIOPIIIHOIO 3aJIEKHICTh BITHOCHOTO KYpPCY BiJl ICTUHHOTO KypCY JJISl BHUITQJIKY
IIBUJIKOCTI Cy/THA O1JIBIIIOT B1/T IIBUAKOCTI ITLJI1.

B pa3si, Koy MBUAKICTH CyJHA MEHINA MIBUAKOCTI 1iJ1, 3aJIEKHICTh BiJTHOCHOTO
KypCy BiJl ICTHHHOTO KYpPCYy Mae€ sIK 1HTE€pBaJIM 3pOCTaHHS, TaK 1 1HTEPBAJU A IIHHS.
B 3B’s13Ky 3 IuM BIAMOBIJHICTH MK BIZIHOCHUM KYPCOM 1 ICTHHHUM KYPCOM 3HHKAE.
ToMmy iHTepBally 3pOCTaHHS ICTHHHOTO KypCy MOX€ BIAMNOBIAATH, SIK 1HTEpBaJ
3pOCTaHHs, TaK IHTEPBAN MAAIHHS BIIHOCHOTO Kypcy. Lle cnpaBeayinBo J1j1s BUMAAKIiB
ICTHHHOTO YXWJICHHS, SK BIpPaBO, TaK 1 BIIBO, IO TIOKa3ye HEOJIHO3HAYHE
B1I00pa)KeHHA JBOX (DOPM ICTUHHOI TPAEKTOPIl PO3XOJKEHHS CyIHA B MHOXXUHY
4OTUPHOX (HOpM.

B crarri npuBeneHO YOTHPW TPUKIAAM BiIoOpakeHHS (OpMHU 1CTUHHOT
TPAEKTOPIi PO3XOKEHHS YXUJIICHHSIM BIPABO B KOXKHY 13 POPM BITHOCHOT TPAEKTOPIi
PO3XOKEHHS.

AHaNoOTiuHI pe3yNbTaTH OTpPUMaHI JIg eJeMeHTapHOi (OpMU ICTUHHOI
TPAEKTOPIi PO3XOIKEHHS  CY[HA YXUJICHHAM Kypcy BIiBO. B 000x Bumaakax
MOKa3aHo, M0 BEJIMYMHA IHTEPBAIy 3POCTAHHS, SIK 1 1HTepBany MaJiHHS BIJTHOCHOTO
KypCY BH3HAYAETHCS BITHOIICHHSIM IIIBUAKOCTEH Cy/IHA 1 ITLIL.
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KirouoBi cjioBa: Oe3neka CyTHOBOJIHHS, TONEPEHKCHHS 31TKHEHb CYJICH,
dhopMHU ICTUHHOI Ta BITHOCHO1 TPAEKTOPIN PO3XOIKCHHS.

ITocTanoBka l'lpOﬁJ'leMI)I B OﬁlIIeM BHJI€ 1 €€ CBHA3b C BA’)KHBIMHW HAYYHbBIMH
HINA IIPAKTHYCCKUMH 3aJaYaMu

Baxueiimielr mpobnemoii obecrieueHus: 6€30MacHOCTH CYTOBOXKICHHS SBISETCS
CHIDKEHHE aBapUWHOCTU CYJOB IMpPH IUIABAHUM B CTECHEHHBIX BOJaX. ABapUHHOCTD
10 MIPUYMHE CTOJKHOBEHHUH CYJOB IO CHX IOpP HAaXOAMTCS Ha BHICOKOM YPOBHE, YTO
oOycnaBiuBaeT  HEOOXOAUMOCTh  pa3paboTKu  A(P(PEKTUBHBIX  Mep  TIO
IPEIyNPEKICHUIO UX CTOJIKHOBEHHH.

CrnenoBaTenbHO, pa3paboTKa  CIIOCOOOB  COBEPIICHCTBOBAHUSI  Ipolecca
PacXOXKJIEHUSI OTIACHO CONMKAIOIIUXCS CY/IOB, B YACTHOCTH YYE€TOM OTHOCHTEIHHOM
(bOpMBI TPACKTOPUH PACXOKACHUS ISl pacueTa mapaMeTpOB CTPATETHH PACX0KICHUS
CyogHAa ¥ 3aBUCUMOCTH OTHOCHUTEIBHOM (OpPMBI pACXOXKIEHUS OT HUCTHHHON
TPAaCKTOPUHM, YEMy TIOCBAIICHA JlaHHAS CTaThs, SBIACTCS AKTyaJlbHBIM H
MEPCTIEKTUBHBIM HAYYHBIM HAIIPABIICHUEM.

AHAJIM3 TMOCJEAHUX [JTOCTHKEHUN W nyOJuKanuii, B KOTOPbIX HA4YaTo
pellieHUe JAaHHOW NMpo0JieMbl U Bble/IeHHEe HEPEelIeHHbIX PaHee 4acTel o01eit
npooJieMbl

OCHOBHBIE BOMPOCHl MNPEAYNPEKICHUS CTOIKHOBEHHUSI CYJIOB OCBEIIEHHI B
pabotax [1] u [2], a paGoTa [3] nocBsieHa GOPMUPOBAHUIO OE30MACHBIX JOMEHOB.
PaGora [4] paccMarpuBaeT BBIOOp CHUTyalluu COJMXKEHUSI CyJHA C LEJIblI0 U3
MHOKE€CTBA CTaHJAPTHBIX CHUTYallMii, MOCJIE€ 4Yero MPOU3BOAUTCS OMNpPEACICHUE
cTpaTeruu pacxoxxjeHus. [I[pu BOZHUKHOBEHUM CUTYyallUHd YPE3MEPHOTO COIMKEHUS
cynoB B pabote [5] mpemmnaraercs crnoco0 (GOpMHUPOBAHUS CTPATETMH SKCTPEHHOTO
PaCXOXKICHHUS.

@opMyJHPOBKaA 11eJIell CTAThbH (MOCTAHOBKA 3a/1a4H)

[lenapto cTaTby SIBASIETCS YCTAHOBJIEHHE 3aBHUCHUMOCTH (POPMbI OTHOCUTEIBHOU
TPAEKTOPUM PACXOXKACHUS OT WCTUHHOM TPAEKTOPUU B CiIyyae, Korjga CKOpPOCTb
CyJlHa MEHbIILIE CKOPOCTH LIEIH.

H3a0:keHHEe OCHOBHOIO MaTepua/Jia HCCJICI0OBaAaHUA C 000CHOBaAHHEM
MOJIYY€HHBIX HAYYHBIX PE€3YJIbTATOB

JI71s1 KOPPEKTHBIX PACUETOB MMAPAMETPOB MAHEBPA PACXOKICHUS ONIEPUPYIOLIETO
Cy/lHa, OMAacCHO COJIDKAIONMIETOCS C IETBI0 HEOOXOAMMO pPaccMOTpeTh (HOPMBI
WCTUHHOW W  OTHOCHUTEJIBHOM TPACKTOPUM  PACXOXKAECHHUs, a TaKXKe HX
B3aMMO3aBUCHUMOCTb.

dopMa HCTUHHOW TPACKTOPUU PACXOXKIEHHUSA, KOTOpas XapaKTepusyercs

YKJIOHEHHEM BIIPaBO O IOKa3zaHa Ha puc. 1, a popma UCTUHHON TpPAECKTOPHUU

PaACXOKACHNA YKIOHCHHUEM BJICBO o0o3HaueHa 8tpr H IIOKa3aHa Ha TOM K€ PUCYHKC.
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Ka O tst Ka

K, 6tpr K,

Puc. 1. @opmbi ucmunHnoti mpaexmopuu pacxoxicoeHus

B cmywae, Korma MaHEBp DPACXOKICHHS BBINOJIHAECTCA CYIHOM, CKOPOCTh
KOTOpOro OOJIbIIE CKOPOCTH ILenH, T. €. V,>V., To (OpMBI HCTHHHOHW H

OTHOCHUTENILHOM TpaekTopuil coBnaaaroT. O003HAUUM OTHOCUTENBHYIO TPaeKTOPHIO,
Yy KOTOPOW OTHOCUTENBbHBIM KypC YKJIOHEHHs OOJIbIIE HAYaJbHOTO OTHOCHTEIBHOIO

kypea, Koy > Koy 1 Koy < Koy, uepes Ay (puc. 2). Otnocutenbhas Gopma A,
st KoTopoit Xapaktephbl cootHomtenus Koy <Koy 1 Koy > Koy, kax mokasano

TAaK>K€ Ha puc. 2.
B nanpHelieM paccMOTpUM CHUTYalMIO, KOTJIa CKOPOCTh MAHEBPHUPYIOLIEro CyaAHa
MEHBILE CKOPOCTH Leny, T. €. V, <V, . IIpn 5ToM HEOOXOAUMO yUYUTHIBATh, YTO IPH

YBEIMYEHUN HCTUHHOIO Kypca cyaHa K, OTHOCHUTENBHBIM Kypc K  HMMEET Kak
ot

Y4acTOK pOCTa, TaKk U y4yacTOK yOwiBaHusi. Ha puc. 3 mokaszana cutyanmus, Korjaa
HayaJbHBIA KypCc CyAHa K | Kypchbl YKIOHEHUSI K ¥ BO3BpAIlCHHS HA 33IaHHYIO
n y

TPAeKTOpHIO K~ HAXOIATCA HAa PacTyIIEM YYacTKE 3aBUCHMOCTH OTHOCHMTEIBHOIO

Kypca. B aTom cityuae popme §,, HCTUHHHOW TPACKTOPUU COOTBETCTBYET (hopMa A

OTHOCUTEJIbHOM TPACKTOPHH, T. €. Oyt —> Ay ECIIU K€ Kypchl K, K 1K (bopMeI
y

VUCTUHHOM TPAeKTOPUU PACXOXKIEHUS &, NPHUHAIUIEkKAT yOBIBAIOLIEMY YYaCTKY

3aBUCUMOCTH OTHOCHUTEIBHOTO Kypca, Kak TIOKa3aHo Ha puc. 4, 1O QopMma
OTHOCUTEIIFHOW TPACKTOPUHM PACXOXKICHUS HE COBMAAaeT ¢ (POpMONW HCTUHHOM

TPACKTOPHH, & HIMEET MECTO COOTBETCTBHC Oyt —> Ay, . B masnbHeliinem paccMorpum

CUTYyalluH, KOrJa KypChbl HCTUHHOM TPAEKTOPUM PACXOKICHUS HAXOIATCS HA Pa3HbIX
y4acTKax 3aBUCUMOCTH OTHOCUTEIBHOIO Kypca.



Cyoosoorcoenue (Shipping & Navigation) 113

Koty Kotb
A tpr K
otn
KOtn
Kotn K otn
A tst
Kotb
Koty

Puc. 2. @opmbl omnocumenvhou mpaexmopuu pacxodicoenus Ay u Ay

otn

K oth

Puc. 3. Coomeemcmesue 0y —> Ay hopm mpaexmopuii npu V,y <V,

Bnavane pomycTtum, 4TtO KypChI K 1 K Gopmbl &, HCTUHHOM TpPaeKTOPUU

OpUHAAJEKAT PACTYHIEMY YYacTKy 3aBUCUMOCTH OTHOCUTEIBHOTO Kypca, a Kypce
YKJIOHEHHs] K - yObIBalOLIEMY Yy4YacTKy, Kak IOKa3aHo Ha puc. 5.B mokazaHHoM
y
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IMPUMEPEC OTHOCUTCIIbHAA TPACKTOPHA UMECT YUaCTKH YKIIOHCHHUA UM BbIXOJa, KOTOPBIC

MU3MEHSIOTCS BIIeBO. Takyro ¢GopMy TpaeKTOpUU DPACXOXKIACHHUS 00O03HAYMM Atpra”

CooTBeTCTBHUE Stst _)Atpl’l WCTUHHOW U OTHOCHUTEJIBHBIX TpaeKTOpI/Iﬁ ITIOKAa3aHO Ha

puc. 5.
A
K
KOtb /\ ot
< / .
otn /
K
oty
> K
K K K °
b n y
Koty K
K oth
n
K K

Puc. 4. Coomsemcmeue diy —> Ay, popm mpaexmopuii npu Vg <V

Ha puc. 6 xypcsl K n K (GopMBl &, MCTUHHON TPACKTOPUM  INpPUHAAJIEKAT

yOBIBAIOIIEMY YYaCTKy 3aBUCMMOCTH OTHOCHUTEIIBHOTO Kypca, a KypC YKIOHEHUS K

y
- pactymemy ydacTky. OTHOCUTENbHAs TPAEKTOPHUS, COOTBETCTBYIOIIAS ASTOMY
ClIydaro, XapaKTepU3yeTcs CIeNyIoel OCOOEHHOCThIO: €€ YYacTKH YKIOHEHMsS U

BBIXOJIa HA 3aJaHHYIO TPACKTOPHUIO H3MEHSIOTCA BIPAaBO 110 OTHOUIIEHUIO K
npeapiayeMy y4actky. Takyio ¢GopMy OTHOCHUTEIBHON TPAGKTOPUM C JBYMS

y4acTKaMHM HU3MEHEHHsl Kypca BIPaBO 0003Ha4MM uepe3 Ay, NPHUYEM MOXKHO

YTBEPKIATh, YTO CYyMIECTBYIOT COOTHOINEHMA KypcoB K , K u K. bopMBI §
y

UCTUHHOW TPAEKTOPUU PACXOXKIEHMs, IPU KOTOPBIX HUMEET MECTO COOTBETCTBHE

Ot —> Ay (PHC. 6).
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Puc. 6. Coomsemcmeue 8 —> Ay popm mpaexmopuii npu Vy <V,
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AHaJIOTUYHO JJIA (i)OpMLI Stpr HCTHUHHOMU TPACKTOPHH PACXOKIACHUA IIPU HAXOKIACHUU

KypcoB K , K u K Ha pasiMYHBIX Y4acTKaX 3aBUCHMOCTH OTHOCHTEILHOIO Kypca
nt oy

(pactymemMy wiM yOBIBAIOIIEMY) CYIIECTBYIOT BCE YETHIPE (POPMBI OTHOCHUTEIIBHON
TPACKTOPUU pacXoxjaeHus. Tak Ha puC. 7 TPUBEICHO COOTBETCTBHC Oy —> Ay,

Korga (GOopMbl OIMHAKOBBIC, @ COOTBETCTBHE Oy —> Ay (OpPM  TpaeKTopui
wunocTpupyercs Ha puc. 8. COOTBETCTBHE IBOWHOIO U3MEHEHHS OTHOCHUTEIBHOIO

Kypca BIICBO Oy, —> Ay IIOKa3aHO Ha pHC. 9, a Ha puc. 10 IpUBEIEHO COOTBETCTBHE

tpr

(opm 8y —> Aty ABOWHOTO U3MEHCHHUSI OTHOCHTEIILHOTO Kypca BIPAaBO.

A
KOtb K
K g ot
otn /
Ko
oty
> K
0
Ky Kn Kb Kc
Ky / Kb Koty Kotb
K K K K
n 5 n otn otn
tpr

A tpr

Puc. 7. Coomeemcmesue 8y, —> Ay, popm mpaexmopuii npu V, <V
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Puc. 9. Coomsemcmeue dy —> At @opm mpaexmoputi npu V, <V,
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K. /\

oty

ot

otn

otn

Puc. 10. Coomsemcmeue dyy —> Ay popm mpaexmopuii npu Vy <V

BbIBoabI M MEepCNeKTUBA JaJIbHeHIeil padoThI 110 JAHHOMY HANIPABJICHUIO
Takum 00pasom, B obweM ciydae GOpMBI 3.y M Oy, HMCTHHHOW TPaCKTOPHH
PACXOXKICHUSI MOTYT OTOOpaXaThCsli B MPOCTPAHCTBE OTHOCUTEIHHOTO JIBHKCHUS

YCTHIPBMST (POPMaMH OTHOCHTEIBHON TPACKTOPUM PACXOKICHUS A, Ay, Ay H

Atprl'
OTHOCHUTEIbHOU TPACKTOPHUHU PACXOKIACHHA OT OTHOIICHUA CKOPOCTH CYyJHa K
CKOPOCTH ILICJIH.

B nanpHelimeMm  1enecooOpa3HO  pacCMOTPETh  3aBUCUMOCTH  (opMm
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