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Abstract. The navigator - the operator represents the most difficult dynamic system. The feedback 
control in this system is caпied out on the basis of the information processing. This system consists of 
set of the subsystems which coordination for concrete activity prior to the beginning of training is 
expressed poorly. From the beginning ofthis process there is а streamlining of communications which 
originally were in the relative disorder, therefore trained ( or skilled) navigators more coпectly and 
with а smaller expense of energy carry out the functional duties. It is known that the quantity of the 
information which have been saved up in а control system as а result of its information interaction 
with environment, defines the level of the organization of the given system. In relation to the 
navigator it means that the information received him during training joins to already save up and 
influences on his future actions. Navigational simulators played and continue to play а special role on 
the deck officers training. Efficiency of application of the simulator in а greater degree depends on 
accurately formulated goals and the training implementation, definition of objectives and programs of 
trainings, application of the modern techniques developed with the account psycho-pedagogical 
principles of training, and also use of an effective quality monitoring and estimation of activity of 
navigators during the education and training. Research of these aspects of the navigational simulator 
training is the purpose of given articles. 

1. ТНЕ TRAINING GOALS AND OBJECTIVES 

In the most general case the main objective of training is to provide the required professional standards: 
so that the level of the training should Ье in compliance with the following: 

- It should Ье adequate to the requirements ofthe system as а whole; 

- It should Ье defined either quantitatively or Ьу means of exports. 

In the determination of the training purposes the initial knowledge and skills of the trainees should Ье 
considered, and they are to Ье informed concerning this which is а necessary condition of the active 
relation of the trainee to the material. 

Thus, an ultimate goal of simulator training of navigation is the mastering the professional knowledge, 
skills and the aЬilities providing а reliaЫe qualitative and effective navigation in the constrained 
condition. 

The training course content should Ье based under proЫems corresponding to the basic components of 
the navigating activity while sailing in constrained waters. The proЫems should Ье in compliance with 
the requirements of the international documents, in particular, to the Intemational Convention on 
Standards ofTraining, Certification and Watchkeeping 78/95. 

However the training process content is determined not only due to the content of ship navigating 
activity. It should Ье in compliance with the pedagogical principles: accessibllity, gradualness, sequence, 
а systematic character of training, maintenance of unity of training and education; construction of 
educational process on the bases of conscious and active participation of trainees; the account of specific 
features of those trained; monitoring and estimation of duraЬility of mastering the material. This 
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PrlnCiplesarerealizedonthebasesoftheaccountofpsychologicallawsofattention，PerCePtion，memOry，

imaglnationandthinking．

TrainingofnavigatorsrequlreSinclusioninthetrainingprocessofthequestionswhichwouldfbrmnOt

OnlyknOwledgeoftheprocessofshipnavigatingbutalsoinnuenceoftheseprocessesofthe“human

factorM・Besides，tralnlngOfnavigatorsshouldincludeboththemoodsofoperationinnormalconditions

andalsoincriticalextremesituations．

2．BASISOFTRAININGTECHNIQUE

Undertrainingmethodsweunderstandthewaysofrealizationofeducationalactivitywithnavigatorsand

waysofmanagementofthisactivitycarriedoutbyinstructors・

Themethodsconcertisedaccordingtoproblems，thecontent，meanSandconditionsoftrainingarecalled

techniquesoftrainingwhichshouldprovide：

－Necessarylevelofmotivation；

－Basicdistributionofacomplexofproblemsintime；

－Themaintenanceofconditions；

－ForpositivecarrylngOVerOfskills；

－Conditionsofintelligentmasteringofpresentedmaterial；

－Timelygivingoftheinformationtothetraineeaboutqualityofhiswork・

Thebasicmethodsoftrainingofanavigatoronasimulatorare：lectureswhichhelpthetraineesto

assimilatetheinformationwhichissu句ecttomastering，lnCludingtheinformationoftheproblem，the

purpose，the content and the way ofperformanCe；teaChing materialdemonstration exercise，i・e・

independentrepetitionofaneducationalproblemontheoperatedmodelofthevessel・Generallyspeci鮎d

thethreemethodsareusedinthecourseoftraininginthisorthatcombination．Theexplanationcanbe

accompanied with the visual demonstration；the demonstration can precede or accompany the

explanation；eXerCisecanbecombinedwithadditionalexplanation・

Connectionofthemethodicalsideoftrainingwithproblems，thecontentandthetrainingprogramis

understoodbythefollowlng・Tacticallythechoiceofproblems andthecontentofeducationaction，

determination oftheir sequence andthe training programaS the whole already to a certain extent

determinesthepreconditionfbrthechoiceofmethodsoftraining・Their丘nalchoiceandthefurther

concretizationiscarriedoutaccordingtothecharacteroftheexistingorpracticallyavailablemeansof

tralnlngPSyCho－PedagoglCalprlnCiplesandthepracticalexperienceoftheiruse，therequiredandinitial

levelofcompetenceofnavigatorsandqualificationoftheinstructors・

Thebasisoftheprocessofformationofskillsofregularrepetitionofeducationalproblemswhichdiffbrs

録omsimplerepetitioninthefbllowlng‥

－Aspirationofthenavigatortoraisequalityofcarriedoutactivity；

－Selfqcheckingofthenavigatorandtheuseoftheresultsachievedatthepreviousstages；

」ncreaseofcomplexitydependingonresultsofmusteringthematerial；

－Exercisedistributionintime．

Itisnecessarytonotethateveninthepresenceofperfectprogramstechniquesandthetutorialsthe

necessaryleveloftraininglSnOtaChievediftheinstructorsdonotpossesscorrespondingspecialboth

Pedagogicalqualificationandnecessarypedagogicalqualities・ThereforetheperSOnalityOftheinstructor

isthekey坑gureofthetrainingcenter・
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3．THEBASICREQUIREMENTSANDINDICATORSOFACCURACY
OFNAVIGATIONINCONGESTIVEWATERS

ForsailinglnCOngeStivewatersthebasicsolutionisthevisua1－COmParativeorthepilotmethodof

navigationwhichconsistsinconductingofavesselbymeansofthecontinuousmonitoringofthesizesof

linearandangularevasion丘omtheroute・ThisinhrmationpossessedbythenavlgatOrbecomesthe

managlngOne，howeverbecauseofaconsiderableinertnessofaheavy－tOnnageVeSSel，tOOPerating

actionsoccurswithabigtimedelay．Presenceofextemalcasualdisturbances，absenceofmethodsofthe

exactforecastofmovementofavesselundertheinnuenceofoperatlngaCtionscreatesamismatchof

actualandrequiredtrqiectories．Thismismatchisfoundoutbymeans ofthenavlgatlngequlPment

PrOVidingconductiveofavesselandbythereceivedestimationnavigatorchoosesthecorrectmaneuVer．

Thus，a VeSSel，mOVlng On the set mood makes nuctuation concem1ngit，and oscillative motion

ParameterSdependofthenavigationerror．

The navigation error should be dividedinto two components－the error ofnavlgation and the

managementerrOr・WhensailinglnCOngeStivewatersnavigationerrorsbasicallyaredeterminedbytool

andthemethodicalerrorsofthesystemsprovidingnavigation・ManagementerrorsareprlnCIPalinsize

andaredeterminedbyexternaldisturbances，dynamiccharacteristicsofthevesselandcharacteristicsof

thenavlgatOraS alinkin acontroIsystem・In unsteadymodes ofthe sailingofavesselthere are

additionaldynamicerrorsoftransientswhichcanconsiderablyexceedthemanagementerror・

Forfullestimationofaccuracyofcontrolofavesselonthesetrouteitisnecessarytoestablishthedegree

Ofcoincidenceofanactualandarequiredtr亘iectory．

OnFig・1and2realizationsoftr再ectoriesofmovementofthevesselintheidenticalconditionsexecuted

byonenavigatorareshown・FromdrawlngSitisclearthatinbothtrqectoriesthemaximumlateral

evasionisidentical・HoweverinthesecondcaseβandKaremuchlesswhensimilarvaluesinthe貢rst

CaSe・SmallervaluesofβandKinthesecondcaseprovesthatconductingwascarriedoutmoreprecisely

thaninthefirstone．Thenumberofcorrectioninthefirstcasemakesthreeandintheseconditisoneless．

Fig．1

272



P∂rJJ．P∂perPre5e〃拍′わ〃ざ

Y

R2　　 n

＼β2　　　 Ⅹ＼

Fig．2

Thetechniqueofthedataprocessing，reCeivedontheseparatetr亘iectory，allowstoestimatequalityof

WOrkofthenavlgatOr－thebasiclinkintheergonomicsystem“vesselqnavigator”．Trdectoryindication

allowsustonndthereasonsofsupposederrorsofmanagementandtoBndwaysoftheireliminationand

PreVention・Onthebasisoftr亘iectoryindicationsthesystemofestimationofworkofnavigatorswhich

ServeSaStheimportantmeansinthepracticalsystemoftrainingofnavigatorsisdeveloped，

The負nalstageoftheprocessofmovementofthevesselisthemoorlngOPeration．

Atthenrststageofmoorlngthevesselofthequayonatr往iectoryasmuchaspossibleremovedfrom

navigatingdangersandportconstructions・Ofallthelineofmovementthenecessaryzoneofnavigating

Safbtyisaccepted・The丘rststagecomestoanendwiththevesseltumtOthenecessarysideandprogress

Clearlng．

Thesecondstageofmoorlnghasanultimategoalofdirectrapprochementofthevesselwiththequay・

Thedistancetotheobjectwhichwithgoodreasonitispossibletoconsiderasanavigatingdangerforthe

VeSSelispurposelyreduce・Atmoorlngthecontactofthevesselwiththequaywhichisconsideredbump

（heap）al）SOlutelynecessary．Thisdifncultoperationcontains notoriousriskbecauseiftheenergyof

bumpwouldexceedtheadmissiblevalue，thevesseland／orquaydamageswereresulted．

Thecomplicatedmovementduringthisbump（heap）Canbepresentedasthevectorofspeedofthecenter

OfmassV（OritscomponentsVxandVy）andangularspeedofrotationofvesselG）．

Forafu1lestimationofqualityofmooringitisnecessarytoreceivethefollowingparameters：

rL　＝E／En－relativeenergyofbump（heap）（therelationofactualenergyofbump（heap）tothe

admissibleone）；

q）－the angle between the middle－1ine plane ofthe vesseland the quay at the moment of

bump（heap）OrthevesselstopatgivingofthemooringropeS（Shouldbenotmorethan丘ve

degrees）；

273



／〝Jer〃∂J／0〃∂／月5ざOCねJ／0〃0／〝∂′／〟〝？e U〃ルers／打eg　月G月　〃7

V－thevectorofthe fbrward speedofmovementofthe centerofmass ofavessel（Orits

COmPOnentVxHVy）；

CD　－angularspeedofrotationofthevesselatthemomentofcontact・

AstheestimationoftheactivityofanavigatorinacontroIsystemitisnecessarytoconsider“working

mood舛whichcanbeofthreekinds：

→Faultlessness，Whenthebasicmotiveofbehavioristheinadmissibilityofanyerrors，theaccuracy

andtheperformancetimeareofminorimportance；

－Accuracy，Whenthebasicmotiveistherequiredlevelofaccuracy，faultlessnessandperformance

timeareOfminorimportanCe；

－Rapidity，Whenthebasicmotiveofbehavioristheperformaneeoftheworkinthepossibly

Shortesttime，thefaultlessnessandtheaccuracyareofminorimportance．

Themixedworkingmood，fhultlessnessandaccuracydominateintheshiphandling．

4．THEOBJECTIVECONTROLOFACCURACYOFNAVIGATION

Training of navigatorsis af托cted on specially equlPPed ranges・The ranges are equlPPed with

navigational measurlnginstruments with which the model movementis made and the t頑ectory

managements are e脆cted．The schemes ofthe above rangesfor the performance ofthe problems
COnditionallytermedas“MovementonaWaterway”，“Tum”and“Moorlng”arepresentedonFig．3，4，5．

ThelocationofthenavigationalmarksandmeasurlngequlPmentaSWellasthesystemofcoordinates

acceptedfortheprocesslngOfsupervisionresultsarepresentedontheschemes．ProcesslngOfresultsof

thetr亘iectorymanagementforthepurposeofsubsequentanalysesofactivityofthenavigatorismadeon

PCbymeansofalgorithmdevelopedwiththerefbrencesofthefulmledproblems．

Theproblems“MovementonaWaterway”and“Turn”consistinvesselconductlngOnthesetrouteand

itsdeductionintheestablishedlanewhereforethebasicindicatorsofqualityofperformanceofthese

PrOblemsaresizesoflateraldeviationoftheextremitiesofavesselfromthesetroute．Bythesizesof

lateraldeviationitis easy to determine allthe otherindications characterizing ofthe reliabilityof

COnductiveofthevesselandthedegreeofcoincidenceofsetandactualtr亘iectories．
一一－

一一一■■

一一■一

一■■l■一

一一■一

Fig．3
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Theproblems“MovementonaWaterway”and“Tum”consistinvesselconductingonthesetrouteand

itsdeductionintheestablishedlanewherefbrethebasicindicatorsofqualityofperformanceofthese

PrOblemsaresizesoflateraldeviationoftheextremitiesofavessel倉omthesetroute．Bythesizesof

lateraldeviationitis easy to determine allthe otherindications characterizing ofthe reliabilityof

COnductiveofthevesselandthedegreeofcoincidenceofsetandactualtrqiectories．
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BythefollowlngValuesarecalculatedbymeansofthemeasurementresults；thewaterwayexcess；COOrdinates

Ofthecenterofmessofthevessel；lateraldeviationofitsextremities丘omtheconductingexcess．

Whene飴ctingtheproblem“Tum”thevesselmovementissupervisedbymeasurementsofthecourse

angleofthemotionlessbuoyq）locatedinthecenterofcurvatureOfarotarypartofthesetrouteandtwo

Setangels．

FortheestimationofactivityofthenavigatorwhensoIvingtheproblem“Mooring”itisnecessaryto

determinemodeltr亘iectorycharacteristics（q），Xg，Yg，Yn，Yk）”angularandlinearspeedsofitsmovement

（Gj，Vxg，Vyg，Vyn，Vyk），andalso，incaseofcontacttoaberth，therelationofactualenergyofbump（heap）

EtostandardforthegivenvesselandberthEn．

Thecharacteristicsofthepositionofmodel（q），Xg，Yg，Yn，Yk）arecalculatedbymeansofformulae：Xin

thiscaseisdirectedinparalleltotheberthandisdepartedfiomitonthesizeofthesumofthesemiwidth

OfthevesselandthethicknessofthefbndersandtheaxisYisperpendiculartotheberththroughthe

middleofitstechnologicalplatformasitisshowninFig・5・Speedparameterofthemodelmovementis

Calculatedbymeansoftoconsecutivevaluesofcorrespondingcoordinates・AIso，theenergyofship

bump（heap）onthebertharecalculatedinasimilarway，

5．CONTROLOFTHELEVELOFTRAININGOFTHELEARNINGEFFICIENCY

In conformitywith the works／6－9／the process ofpracticaltrainingis reduced to consecutive

presentationtothenavlgatOrOftheproblems，therepeatedsolutionofwhichleadstotheoccurrenceof

thecorrespondingskillsinthedosedactingonthecontroIs・Itispossibletopresentprocessofpractical

trainingintheformofthecurveSShownon年gure6．wherenisthenumberofcyclesofpresentationto

thenavigatoroftheproblemswhicharesu句ecttosolution；W（nトcriterionfunctionofmanagementora

CurveOfchangeofalocaltrainabilitymeasureofanavigator；6（n）－isacurveOfchangeofanaverage

quadraticdeviationofcriterionfunctionofsteerlngthevesselinthecourseofskillformation．

Fig．6
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Fig・6Showstheinitialstageofthehabituationofthenavigatortothepeculiaritiesofsteerlngthevessel

OnWhichhisstructureofactivityisformed．

StageIIistheprocessofformationofskillsinwhichlimitsthetrainednavigatorknowstheprogramof

thetaskperformance，buthisactionsarestillinsu庁icientexactandtimely・

StageIIIistheprocessofstatisticallystableleveloftheskillswhichhasariseninthecourseoftraining・

Itisevidentthatforfbrmationofsteadyski11atstagethreeitisnecessarytoprovidesomestockof

additionalcyclesoftraining．

Astheruleacquisitionofskillsoccursmuchfasterthantheirforgetting．Besides，eVentually（Witheach

Subsequentcycleoftrainingtheacquisitionofskillsiscarriedoutwithgreaterease，andtheirforgetting

goesmoreandmoreslowly．

WellorganizedprogramOftrainingshouldprovidestagesonwhichthetraineewouldreceivethedataofhis

Performanceandtheinformationofhisprogress・Atthefinalstagehisshouldreceivedataonthegenerallevel

Oftrainingandalsoonhisweaksidesinordertopayaspecialattentiontothefartherpracticalactivity．Thus

theevaluationbecomesapartofthesystemoftrainingandcooperatebothwithitandwithtrainingproblems・

Thereforewiththereferencetotheproblemsofnavigationtheevaluationshouldbecarriedoutonthebasisof

theobjectivecriteria，CharacterizingaccuraCy，reliabilityandthespeedofactivitythat重nallydetermines

PrObabilityofperformanceoftheproblemputbeforethenavigator．

Withreferencetotheproblemconsideredabove“MovementonaWaterway”，“Turn”，“Moorlng”theten

POints systemofestimationoftheactivityofthenavigator，CharaCterizing蝕stofallthequalityor

accuracyofperformanceoftheproblemsisdeveloped・Theestimationismadeontwostagesonthebasis

Oftwocriteriawithdi飴rentpriority・Thecriterionwithhigherpriorityallowstostatetheapproximately

estimationrenectingthemostimportantresultfbrtheproblem．Theadditionalcriteriaisintendedfor

SPeCincationoftheestimationtakingintotheaccountthemostessentialfactorsfromthepointofviewof

theproblembeingsoIved．

Whilesteeringavesselthebasicindicatorofcomplexityaccordingtoallabove，maybethequantityof
theoperatedc0－0rdinates・Forexample，Whensteerlngthecourseonthecompassthecommonlawof

WOrkoftheoperator（OranautOmaticregulator）is．

G。＝tK。の－KY（Ⅴ－Vz）－Kαα，

Where ec－aSlgnalofmismatchofthesetandtheactualcourses；

α－angleofaretumOfawheel；

0－theangularvesselspeed；

K。，Kv，Kα－regulationfactors・

WhensteerlngaVeSSelbymeansofautopilotregulationfactorsare重xed・Theoperatoroperatingthe

VeSSelpurposelychangestheminawiderange．

ThussteerlngaCOurSeiscarriedoutontwocoordinates．

Let’s agreetode貢nethecomplexityofthe problemin3－POintsystemdependingonthenumber of

OPeratedcoordinates：“One”isasimpleproblemwhichcontainslessthanthreecoordinates，“tWO”isan

average complexityprogram containingfrom fburto坑ve coordinates and“three”is a complicated

PrOgramCOntalnlngmOrethan且veoperatingcoordinates．
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Forexample，WhensailingbyawaterwayorachannelequlPPedwiththesystemofleadingmarksand

buoys，thelaw of steerlng the system regulated on cross－SeCtion displacementis determined by

expression．

α＝－KvV－K。0－KYY－KヤY，

where Y－isalateraldeviationofavesselfromtheconductingaxis；

Y－SPeedoflateraldeviation．

Thus，Steerlngthecourseshouldberegardedassimpleproblem，VeSSelconductinginthechannel，Carried

OutOnfouroperatedc0－Ordinates，belongstoproblemsofaveragecomplexity・

WhenavesselmovesintheconstraintwaterariatothemoorlngPlaceboththeoperatingcoordinateand
thecontrolfacilityconstantlyvary．Thenavigatorshouldconsiderandoperatethefollowingc0－Ordinate

Simultaneously：Valueofspeed，longitudeofthecentralofgravity，CrOSS－SeCtiondisplacementofthebow

and the stern ofthe vessel，the angular speed andthe course．In this case the number ofoperated

COOrdinatesismorethan且veandtheproblembelongstothecategoryofthedifRcultones・

ArelativelyeasyproblemischaraCterizedestimatedby1－2polntS，aPrOblemoftheraiseddifGculties－

3－5points，aPrOblemoflimitdimculties－6points・Usingtablesland2theestimationofdifGculty

abovesixpointsispossibleinsomecaseswhichprovetheimpossibilitysoIvingsuchaproblematahigh

levelatastablemanner．

Tablel

8 1

M ark

T

M arks，increaslng

r AT l Aや，0 AT 2
h

AT 3
W ind，s

Force
AT4 G ale AT5 C urrents AT6

≧6 1 ≧10 0 ≦30 0 〉1，2 0 ≦4 0 ≦4 0 ≦0，5 0

4－6 2 5－10 ＋1 30－60 十1 ≦1，2 ＋1 5－8 ＋1 415 ＋1 0，5－1，5 ＋1

2，5－4 3 （5 ＋2 〉60 十2 〉8 ＋2 〉5 ＋2 〉1，5 ＋2

Table2

B l

M ark

T

82
A T l

h
A T 2

W ind，s

Force
A T 3 G ale A T 4

≧2 2 ≧4 0 ≧1，2 0 ≦4 0 ≦3 0

〈2 3 く4 ＋l く1，2 ＋1 5－8 ＋1 4－5 ＋1

〉8 ＋2 〉5 ＋2

RequlrementSOfthesystemvessel－naVigator－Waterareainfluenceaseparateproblemestablishingcriteria

（SPeed，aCCuraCy，faultlessness）foritssolution・

Allthepeoplesupposethatthereis㍑something叩intheproblemcontalnlngtheanswerstothequestions

howanavigatorshouldbetaughttoenablehimtosoIveproperlyanyrealproblem．Butwhatisthat’S
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“something”？Wherecanitbeobservedinthesolutionofaproblem？Whereinaproblemwecan蔦ndthe

SkillsandtheknOwledgetobeacquiredintheprocessofitssolution？

Ifthepurposeofatrainingproblemconsistsintraining，itispossibletostatethefollowlng：theperson

beingtrainedwhohasmademanyerrorsandhascorrectedthemhasleamedmorethantheonewhose

actionsallthetimewerecorrect．Onthisgrounditispossibletostatethattheestimationsofskillsand

knowledgeareexpressedintheformoferrorstheinformationofwhichcanbereceivedonthebasison

theo句ectivecontrolofaccuracyofnavigationandafaultlessnessofoperations・

Criticsofsimulatortrainingassertthatthebigrealismandfbarofanerrorcompelsthetraineestousethe

usualcautious methods ofsteerlngaVeSSelwhich theyhave acquired earlierinthe course oftheir

previouspracticalwork・InsuchconditionstheacquisitionofnewskillsofsteerlngaShipproceeds

slowlyenoughando鮎ndoesnotbringsuccess・Asabasicmethodicalpreconditionappliedinthe

tralnlngCenterSthefollowlngthesisisputfbrward：trainingonasimulatorglVeSmuChmorethenthe

acquisitionofskills・Itispossibletoconsiderthatitisanacquisitionofanadditionalexperienceonthe

bases ofalready existing one・Thereforethetrainingprocess shouldbebased onthe applicationof

complicatedanddifRcultproblemsandcreatestillgreaterattention，thantheexperienceofnavigationallow・

ThesimilartechniqueisappliedfortrainingofoperatorsofcontroIsystemsofthemovementofair

transport・Theresultsoftheworkoftheoperatorstrainedintheconditionsofconstantlyhighloadwere

betterthanthoseoftheoperatorstrainedintheconditionsofconstantlyralSlngload・

The trainlng main objectiveis to provide a required profbssionalstandard・Thus，the unequlVOCal

formulationofthepurposes oftraininglSimpossiblewithoutallocationofthoseabilitieswhichthe

navigatorshouldacqulreinthecourseoftraining・Selectionoftheseabilitiesismadetakingintoaccount

standardrequlrementStOthenavigatorandthoseconcreteconditionsofsailinghewillfaceinthecourse

ofpracticalactivities・Withrefbrencetonavigationintheconstrainedconditionsitisnecessaryfbrthe

purposesoftrainingtosingleoutthreelevelsofabilitieswhichareconnectedwiththreetypesof

PrOblems：

－Trainingtoconcepts，thatismasteringofessenceofthephysicalphenomenaoftheinteractionof

avesselwiththeenvironmentandcontrolofavesselintheconstrainedconditions．

－Trainingpsychomotor skills ofthe controIprocessofavessel，WOrking outofafastand

economicwayofoperativethinkinganddecisionmaking・

－Trainingthesolutionofproblemsworkingoutofapredictivewayofthinking，abilitytousethe

acquiredskillsinnewconditions・

ThenrstlevelofproblemsoftrainingisthetrainingoftheconceptsandprlnCiplesshouldbeacademic，

basedonthemodernlevelofourknOwledgeofprocessofmovementofavesselanditsinteractionwith

theenvironment．

UnliketrainingofconceptsandprlnCipleswhichbasica11ynevercomestotheendi・e・theirfulland

denniteunderstandinglSneVeraChieved，itispossibletopresentpsychomotorskillsasthepossessionof

the坑naloptimallevelofmastering・Itdoesnotmeanthattheperfbctpossessionisachievedbyal1the

trainedones，SimplyitispossibletoanalyzeactionsandthedescriptionoftypeSOfreactionsoptimalfor

realizationofactivitybymeansofalgorithmicmethods・

Algorithmicproceduresofthemanagementarerepresentedbyasample oflegibilityandclearneSS・

Determinacy andthe productivitypeculiarto them regulate reception ofunequivocalresults atthe

identicalinitialdata・Ifapersonineverydaylifecoulduseonlysimilarprocedur9SOfthesolutionof

problems，hisbehaviorcouldbecompletelypredictable・Howeveritisknownthatanysystemsinwhich

㍑elementsMarepeoplewillbenecessarilynotrenexible・Di飴rentnavigatorsdiffbrentlyreactonexternal

innuences・A navigator processlng the navigatorinformation makes a decision resultative丘om
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COmPrOmise，adaptationofhisowninterests，0句ectivelyinherentorthewayheunderstandsthem，tOthe

peculiaritiesoftheenvironmentandextemalinfluencesincluded．Therefbrethealgorithmicproceduresin

Steeringavesseldonotmeetdeterminacyrequirements．Thatiswhatwename（fuzzy）algorithminwhich

the system ofinstruction sets someprocedure withacertain sequence ofsteps，SOme Ofwhich are

unequlVOCalandothersareunderstoodnotunlquely．

Psychomotorskillsarerealizedintheexercisesmadeuponthebasisofquasialgorithms，i・e・Onthe

PurPOSefulandmultiplerepeatedactionsfortheirimprovement・

On the basis ofconcepts（knowledge ofthe physicalbasis ofcontrol）and skillsthe abilityofthe

navigatorisformedtosoIveproblems，thisabilityisshownbythesolutionofnon－Standard（heuristic）

PrOblemsando飴rsagoodorientationofthenavlgatOrinnewconditionsandactsnotasimplerepetition

OfthelastexperienceAndincludesnotonly simplerepetitionofthelastexperience burinciudesa

Creatingelement．Theabilityandskillsdevelopinindissolubleunity．Ontheonehandmasteringthe

CircleofskillsisnecessaryforformationofabilitiesontheotheroneanavigatorpossesslngCertain

abilitiescanmasternewskills／6－8／．

CONCLUSION

ThenecessaryconditionofanytrainingandlearnlngPrOCeSSistheinterrelationbetweentheinstructor

andtrainednavigator．Creationofsteadyskillsdependstoagreatdealontheal）ilityoftheinstructorto

COnSOlidatetheleamlngPrOCeSSOfnavigatorstomotivatethemandtocreatethepositiverelationtonew

COgnition．Itisobviousthatanytrainingoccursintheconditionsofsomemotivationbutanoptimum

levelofmotivationtypeexistsforeachindividual・Itispossibletotellthatattwostrongmotivation

resultsin passionand an error consequenceis despalrSO，eVentually，theindividualcomes backto

habitualcomfortablebehaviorandceasestostudy．Thestandardcomplaintofthenavigatorsattendingthe

COurSeSiswell－known：tOOmuChmaterial，nOtenOughtimetoassimilateitandingeneralallofitisof
Purelyacademicinterest．

Themoste脆ctivewayofteachinglSCreationofemotionalpositiveatmosphereininterrelationsbetween

theinstructorandthenavigatorbasedonrespectofhumandignityofeachother．Inotherwordsthe

instructor shouldnotonly teach butalso causethepleasurefrom training．Hands the abilityofthe

instruCtOristoprovideareinforcementwhichisoneofthedecisivestagesoftraining．

Thereinforcementtheoryisbasedontheunderstandingthattheuneasinessgeneratedbythethreadof

Punishmenthampersthecognitiveabilityandthereinforcementofcorrectactionnotonlystrengthensthe

performanceofactionsbutalsocreatesfavorableconditionsforthefathertraining：thesuccessgenerates

SuCCeSS，failureconductstofailure．

Inabignumberofgroupstheinstructorcannotsupporteachcorrectstepofthetrainees．Usuallyheuses

thegroupforanindirectreinforcementofindividualactions．Forexample，discussionofcorrectresultof

anyfragmentofstudiesnamlngthosewhohassuccessfullycopedwiththeproblem“steerlng”．However

inthiscasethepraiseofthecorrectactionisperceivedbytheothersasthecensureofincorrectactions．

ThiseternaldilemmaoftrainingofabiggroupcanonlyberesoIvedbyreductionofnumberofthose

trainedtothatlimitatwhichtheindividualtralnlngCanbeprovided．

Anintegralpartofanysystemoftrainingisthecontrolandestimationoftheresultsofteachingand

leam1ng．TheestimationoftheleveloftrainingofanavigatorshouldbebasedontheanalysISOfthe

ParameterSdenningtheexacttemporalandreliabilityindicatorsofhisactivityandcharacterizing坑nally

PrObabilityoftheperformancebyhimofthetaskinview．Theestimationofeachtrainedshoulddepend

Onthe successlevelofperformanceofthe tasks byallgroup ffom adegreeofachievementofthe

PrOgrammedpurposesoftrainingbythem・Estimationsatallstagesoftrainingspecifytheoptimumways

Oftransitionfromone stage oftrainingtothe other，uPtOits end．Itisnecessaryto underlinethat
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estimationsshouldconcernnOtOnlytheactionsofthosetrainedbutalsotheactivityoftheinstructor：the

fbedbackallowingtoimprovetheactivitywhichisnecessaryforit．
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