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ABSTRACT

Theissues ofimprovement ofquality of

maritime traimng under the conditions of

increaslng Seatrafncbecomemore and more

urgent．STCWhastoacertaindegreeordered
requlrementStOtheleveloftrainingandallows

to develop criteriaforthe assessment ofthe

leveL However，national peculiaritiesin

COnSideringtheserequlrementSandsubsequent

SPeCialfbatures of service on board vessels

requIreS agreed program of training marine

SpeCialistsatmaritimeuniversities．Thepresent

PaPerisdevotedtocertainaspeCtSOftheabove

PrOblem，regarding tralnlng naVlgatOrS．The

WayS Of cooperation between maritime

universitiesaresuggestedherein．

NOMENCLATURE

Hereinafter otherwise other stlPulated we

usetermscommontotheintemationalmaritime

practice．

1．TASKSANDSPECIALFEATURESOF

NAVIGATIONALTRAINING

GIobaIization ofmarine people resources

PreSentS the task of adaptation during the

tralnlng prOCeSS tO maritime educational

establishments，namely：

－　tO naVlgational　and technologiCal

devices andsystemswhichmay occuronthe

employeersvessel；

山人オUJmJぴgM■α／Gg〃grdJA－∫g椚占ル

16

－　tOPrOfbssionaltrainlngOfcrewofthe

VeSSel；

－　tO national content of the crew，

e坤eeiallyamongchiefomcers．

CurrentlyvesselsareequlPPedbydifftrent

PrOducersandsailorshavetogetusedtotheir

SPeCial鈷atures．Thewholeprocessofmarine

SpeCialists training should be based on

minimization of adaptation time．Thisis

PrOVidedfirstofallbyorga血zationoftraining

PrOCeSSandbydevelopmentofcorrespondiTlg

SimulationequlPment．

On the stage of theoretical trainlng the

materialforspecialtrainlngisfolTnedwithdue

regard tofundamentalpnnciples of marine

devices’struCtttre and氏mctionlng．Discussion

and exchange Ofthe curricula on this stage

Should help to develop basic criteria of

assessment oftheoreticalknowledgelevelif
marine specialists．In order to assess the

qualincationlevelof specialists various tests

are being used．　Development and

implementation ofthe programSis potential

鮎ld of cooperation between maritime
universities．

Guideline on organizationofnavlgational

Service on board vessel prescribes main

Operations of navigators under di脆rent

COnditionsofsailing．Butitdoes not exclude
andlimitanymeasuresandactionswhichmay

bee脆ctiveumderthesesailingconditions．
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Obviously，　graduates of maritime

institutiorLS Can nOtimmediately become high

qualinedspecialistsreadytoacte飴ctivelyon
thebridgewhilekeeplngWatCh．Asexperience
Shows，the graduates have sound knowledge

andskillsforsoIvingsimplenavigationaltasks，

fbrexamPle：

－　dead reckoning under simple sailing

COnditions；

－　takingreadingsofnavigationaldevices

and mapplng Observations during coastal

Sailing；

－　takingreadingsofindicatorsofsatellite

radar．navigationalsystems（SRNS）andtheir
mapplng，etC・

However while soIving such navigational

tzuks as takingirrto account corrections to

Calculations of radar navigational systems

（RNS），analysesofaccuracyofshipIsposition

determination，dead reckoningwith regard to

innuence of extemal fhctors etc．，SOmetimes

difBculties arise which canlead to errors

endangerlngSafetyofvessel，CargOandcrew・In

Order to avoidthese errorsitis necessary to

developmethodsof。OntrOloverwatchofncers

actions by captain．We can glVe here one of
variants of recommendationsfor control over

navlgationalsafety of vesselwith regard to

di晩rentquali鮎ationofnavigators．Wemean
not only control over wrong operations or

errors，but also assistanCe tO naVlgatOrSin

improvement of their profbssional　skills

providedbycaptain．

2．CONTROL OVER QUALITY OF
NAⅥGATOR．SWORK

Themostimportantelementofcontrolover

navigator．s work is regular　perSOnal

determinationofship’spositionbycaptain．This

WOuld　allow to be aware of navlgational

COnditions，tO e飴ctively control navigators．
WOrkcreatlngtheatmosphereofrequlrementS，

to坑ndrougherrorsinplottlng，and toreduce

andexcludeprobabilityofemergency．

Currently vesselswidelyuseindicatorsof

SRNSofGPSNavstartype．Thisledtothefact
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thatnavigatorsdetermineshiplspositionusLng

thissystemonlybothatcoastalsailingandin

the open sea・Thisis鮎st ofallcaused by
Simplicity of exploitation，highaccuracy of
determination of ship■s position and non－

continuousobservation．Suchpracticeleadsto

lossofpracticalskillofusingothermethodsof

determination of shipfs position・However，

alternative method of control，eSpeCially at

coastalsailing，lSOCCaSionaluseofradarstation

（RS）andobservationbyvisibleshorereftrence

points，

Thereforein orderto controlnavigational

plotting atcoastalSailing captaincanChoose

anyothermethodofobservation，Suitable fbr

glVen Sailing conditions，eSpeCiallyif watch
omcerusedthesamemethodofobservationfbr

severaltimes．This can befor examPle the

followlngObservation：

－　bYRS；

－　byvisibleshorerefbrencepolntS；

－　byNavstaretc・

The usage of observation methods

di飽ringfromtheonesusedbywatchomcer，
excludesthepossibilityofrougherrors（SyStem
andoccasional）．ErrorsmayappearaSareSult

Ofwrongoperationsofnavigators，breakdown

ofteclmicalandradiodevices，aSWellasresult

Ofincorrectinterpretation of RNS readings，

teclmicalnavigationaldevices（TND）Orerrors

inrecognitionofnavigationalreferencepoints・

Probabilityofrougherrorsininterpretation
andprocesslngOfimpulsephaseRNSisquite
high：P＝0．1toO．2andinsomecasesevenmore，

if the main source of errorsininnuence of

SPaCeradiowaves．ThereforewecanCOnClude，

thatinaverageeverytenthornRhobservation

madewiththe help ofthesedevicescontains

rough　eTOr・We should　also takeinto
COnSiderat10nthatprobabilityoferroratmamIal

CalculationishighduetopsychologlCalftatures
Ofa person．Iffor examPle soIving the task

SuPPOSe l0－12　elementary operatiot鳩，

PrObabilityofelTOrisP＝0，1toO．083・Thatis

WhyuslnginfbrmationfiomshoreRNScannot

bemainbutonlyadditionaloner
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Thus，rOughabnormalerrorsarequiteoften
inthe practice of navigationalCalCulations，
Whichrenectstheinfluenceofobviousfactors．

Undoubtedly，nOt eVery errOr maylead to

emergency，but the task of modem

determinationand exception ofrough errors

requlreS丘om captain usage ofmethodsand

WayS Ofobservation which difftr ftom ones

Currentlyusedbywatchofncer．

AAer mapplng CaPtain can　analyze

divergence between observation of watch

OfncerandhisownOne．Theeasiestmethodof

analysisis comparison of divergence（C）to

double radial average square errors ofthe

COmparedpoints．

IfC＞2（Ml＋M2），OneOfthepointscontains

rougherrorwithprobabilityofP＝0．95．Incase

arougherrorisfbundthemeasuresaretakento
evaluatethe conditions espeCially at sailing

Closetonavigationaldangerst

To quickly calculate values of radial

average square errorthefollowlng Simpli鮎d
Calculationmethodcanbeused：

1・at determination ofpositions by two

visualbearings：M＝0．03Dqv

仇、デ
81＋β：

－aVeragedistanCetOrefpoints

DJ，D2－distanCetOreferencepoints．

2・at determination by bearing　and
distance：

M＝0．014Dsc，WhereDscisvalueofdistanCeSde

3・atdeterminationbybearinganddistanCe：

M＝0．025J）S。

WhereDsc－ValueofdistanCeSCale．

Tocalculateradialaveragesquareerrorof

reckonedpointweusethefollowingformula：

Mo＝ 鳩十〟三
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WhereMoisradialaveragesquareerrorofthe
recent observation，Ms。三　0．7　Kct at dead

reckoninga鮎robservationtil124；Msc＝KcJi

att＞24；K。－COe餓cientofaccuracyofdead

reckoming．Coefncient of accuracy of dead

reckoning canbe　foundthrough　statistical
PrOCeSSlngif observed divergencesin dead

reckominglnaglVenareaatdi晩rentduration
Ofsailing．Kc＝0．7－1．0，ifobservationsare

takenbyNavstarRNS，完1・5inothercases・

ThesuggestedmethodofcontroIconfirmed
its e蝕ctiveness and canbe recorrmended to

implementationonneetvessels・Development

andexaminationofthemethodsmightbecome

a subject to jointinvestigation of maritime
institutions．

Adaptationtodevicesandsystemsshould

be carried out onthefinalstage oftraining

SPeCialists，Inordertoenlightenthisprocessit
isnecessarytogivethematerialregardingmain

theoreticalstatements and notions ofpossible

VariantS Oftheir technical realizationin up－

dated devices．Lacking possibility　to

accumulatenecessaryslmulation血Cilitiesinthe

university，Whichwouldcontainal1thepossible

devicesmakes ustolimit practicalstudies to

typical devices．The main core of training

ShouldbecarriedoutuslnguP－datedelectromic
simulators．The task ofIAMUis toformulate

mainrequlrementStOCerti負cationofgraduates

Of maritime　inStitutions；the ways oftheir

achievement arethe taskfor nationalschooIs．

Development of common standards　for

equlPment，uni丘cation ofmanagenng bodies

and theirfunctions would certainlyimprove

qualityoftraining．Itshouldbementionedthat

level of traininginfluences e飽ctiveness of
tranSPOrting　and　丘shing．Whatis more

important，COrreCtWOrkofnavlgatOrSreSultsis

Safetybothforcrewandenvironment．Thatis

Why strong attention should be glVen tO

improvementofprofessionalandenvironmental

trainingofnavigators．

Currently navigators　ful丘l duties of

GMDSS operatOrS．Correspondent tmininglS
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Carried out on speciaI simulators．However，

range of GMDSS operatorTs dutiesis not

determined，Thethings are，Still worsq with

trainirlgnaVlgatOrSforECDISoperationwhich

is obligatory on board vessels since2002．

Various types of ECDrS’and charts dolnot

COntributemuchto．incieasln寧marinesafbty・

Develop叩eptOfcommoncriteriaforもValuation

Of syste血　quality and develdpment of

・Simulation．training programs　for”ECDIS

Ope甲吟rsshouldbeheldthrpughjointe飴rtsof
maritimeinstitutions world－wide．Far Eastern

State Technical Fisheries Universlty trains

SPeCialistsfor丘shing鮎etvesselsandputsits

besteffbrtstoimprovequalityof’tralnlng．We

・belieYethat one ofthe potentiAl鮎Idsis

trainingspecialistswithhigherqualiBcatibnin

two　and more specialties．Forinstance

beginnlngthisyeartheUniversltytriinsRshing

navlgatOrS，the Grst graduates、Willleave
universltyin2001．Devclopmentofnew bran－
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ChesoftrainlngOfo餌cersseemsurgentunder

the conditions of increaslng level of

automationin operation allthe proces亭eS and

reductionofcrewnumber．

lmprovementofdistanttrainirlgSyStem・Can

beenhanCedbyinter－umiversltyCOmPuter・netOr

htemet．Dalrybvtuzis greatlyinterestedin

developmentofSuChnet．

TrainlngO餌cersforworkinmuItinalional

and multitrained crew can be promoted by

collAboration between maritimeinstitutions，

SpeCialists and students exchange，a WeH as

Curriculaandteachingprogramsexchange．

Activityin　this　丘eld　will certaiTlly

COntributetobetterunderstandingamongcrew

members trained at dif托rentinstitutions and

havingnationalpeCuliaritie
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