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3MEHIIEHHSA ITOMUIOK MIPU YIIPaBJliHHI CyJHOM

2. The training complexes information and technical system synthesis method for ship's navigators to reduce
errors of ship's control

Pedepar:

1. MeTo10 po60TH € 3MEHILIEHH] IOMWJIOK ITPY YIIPaBJIiHHI CyJJHOM IIi[l 4aC BUPIlIeHHs 3aBJaHb IiATOTOBKU
CYZIHOBOZiiB Ha TPEHA)KEPHUX KOMILIEKcax. [y JOCATHEHHS MTOCTaBJIeHOI METH 6YJI0 BUPIIIEHO TaKi YaCTKOBI
3aBaHHS AOCiIKeHHs: 1) po3po6JieHO Ta IPOoaHasli30BaHO MOAEJb JisJIbHOCTI CyIHOBOIS Mif| Yac yIIpaBJliHHS
CyJIHOM Y Pi3HMX YMOBaxX /1 OL[iHIOBaHHS 4acy BUKOHAaHHS OKPEMMUX Ollepalliil i BUHUKJINX IIOMUJIOK y IOr0 po0OTi,
a TaKOX OOIPYHTYBaHHS HEOOXiTHOCTI BOOCKOHAJIEHHS TPEHAKEPHUX KOMILIEKCIB; 2) PO3p006JIEHO METOT, BUOOPY
TECTOBUX METOJVK 3 [IePEeBipPKU CTyIEeHs BUPaXeHOCTI IpodeciiiHuX KOMIIeTeHIiH [isyIbHOCTI onepaTopa; 3)
PO3p0o6JIeHO MeTOoZ, Binoopy iHpopMaLiliHKX eleMeHTIB 1711 CUHTe3y iHpOpMaLiiHOTO CepeoBUILA TPEHAKEPHOTO
KOMILJIEKCY; 4) po3p06JIeHO MOAEb (POPMYBaHHS iH(YOPMaLIIMHOTO CepelOBUIIA HABYaHHS 1J1s1 TPEHAKEPHOTO
KOMILJIEKCY MiIrOTOBKU CYyJHOBOZIiB y Tp€HaXXEPHO-iMiTal[iliHOMYy KOMILJIEKCI; 5) IPOBEAEHO OLiHKY €(PEKTUBHOCTI

PO3po6JIEeHUX METOIB TIif] Yac iX peasisalii B TpeHakepi Ta pe3yJbTaTiB MifroTOBKY Ha HbOMY CYAHOBOZi{B. O6'eKT



IOOCJIIKEHHS: IPOLleC CUHTE3Y iHPOpMaLitHO-TeXHIYHOI CUCTEMU MiATOTOBKY CYy[HOBOZIiB Y TPEHAXKEPHUX
KOMILJIEKCaX YIIPaBJIiHHSA CygHOM. [IpeiMeToM IOCTiIKeHHS € MeTO[, CUHTe3y iHpopMaLifiHO-TeXHIYHOI CUCTEMU
TPE€HaXEPHUX KOMILJIEKCIB IiATOTOBKY CyLHOBOAIIB. HaykoBa HOBU3HA OJl€p>KaHUX PE3YJIbTATIB IIOJISITAa€ B TOMY, LIO:
1. OpepskaB NoAaIBUIOrO PO3BUTKY MeTOZ, (POPMYBaHHS HabOpy iHAMBiAyaIbHUX TECTOBUX 3aBIaHb JJ1S OL[iHKU
PiBHS MIITOTOBKY CYJHOBOZS il YaC TPEHAKEPHOI MiArOTOBKY, SIKWIA, HA BiIMiHY Bill BITOMUX, BiZlpi3HSE€THCS
aJanTUBHOIO NIPOLieIypolo BUOOPY 33aHOI KiJIbKOCTi T€CTIB i3 MHOXKMHM TECTOBUX METOMK 3 BUSHAYEHHS PiBHS
npodeciiiHoi miAroToBKY 3100yBada OCBITH, 1O JO3BOJIsIE MiHIMI3yBaTH yac BUOOPY. 2. YIOCKOHAJIIEHO METOZ,
Bifg6opy iH(pOpMaLiIHMX €JIEMEHTIB IJIs1 CUHTEe3Y iHQOPMaLiliHOrO CepefoBUIA TPEHAKEPHOIO KOMILIIEKCY, SIKUH,
Ha BiIMiHY BiJl BilOMUX, BiIPi3HA€TbCS 3aCTOCYBAHHSIM MIPOLIEAYPU HEYITKOTO JIOTIYHOTO BUBELIEHHS JlapceHa y
npolieci cuTyauiiiHoro popmyBaHHs iH(popmMalliiiHOi MoAei il Yac MigroToBKY CYJHOBOIIB, 1110 1O3BOJISIE
iHOMBiAyani3yBaTy BilOOPasKEHHS €JIEMEHTIB HaZJBOJHOI OOCTaHOBKY BiIMIOBIHO O BUPIlIyBaHMX 3aBJAHB i
¢dhopmMyBaTH BIIpaBU O30BAHO MIPOrPECYIOYOi CKIAAHOCTI. 3. Briepie po3pobseHo Mmonenb GopMyBaHHS
iHopmaliiiHOro cepenoBuIla HABYAHHS 7151 TPEHAXKEPHOTO0 KOMILJIEKCY IiATOTOBKY CY[IHOBOZIiB Y TpPeHa)KePHO-
imMiTallifHOMY KOMILJIEKCI, SIKa 6a3ye€ThC Ha BUKOPUCTaHHI iHTEJIEKTYaIbHAX METO/IiB YIIPABJIiHHS iHPOpPMaLiTHUM
3a6e3MeYeHHsIM TPEHAKEPIB i IPOBEIEHHSIM BXiIHOTO, IPOMDKHOTO I MiICYMKOBOTO KOHTPOJIIO C(POPMOBAHOCTI
HaBUYOK CYLHOBO[IIB 3 (iKcallielo JOriyHuX, oNepalifHUX i YaCOBUX [TOMUJIOK /IJIS1 BHECEHHS HEOOXiIHUX 3MiH 10
MIporpamu MiArOTOBKYU. MeToau AoCimKeHHs. Y X0/1i BUKOHAHHS pOO0TU BUKOPUCTaHi METONU: — CUCTEMHOTO
aHasIi3y - Mif yac aHasi3y Ois/IbHOCTI CyZHOBOZiS B IIPOLECI BUPILIEHHS 3aBIaHb YIIPABJIiHHS CYLHOM Yy Pi3HUX
yMOBax; — Teopii rpadis — mig 9ac GpopmMyBaHHS MOJIeIi AisJIbHOCTI CYGHOBO/LiS B IPOLeCi BUPilIeHHS 3aBIaHb
VIPaBJIiHHS CYAHOM Yy Pi3HUX YMOBax; — Teopii MHOXUH — [1J151 po3p00JieHHSs! aITOPUTMiB BUOOPY TECTOBUX METOJUK
3 [1IepEBiPKU CTYIEHS BUPAKEHOCTI NPOPeCiiHUX KOMIIETEHIiH [IisIbBHOCTI CyAHOBOJs; — TEOpPii HEUiTKUX MHOXUH
- Mif, Yac po3pO0JIEHHSI METOAY HEUITKOIO JIOTIYHOTO BUBEAEHHS 1J1s1 POPMYBAHHS I0YaTKOBUX YMOB BilOOpaKEHHs
€JIEMEHTIB HaBKOJIMITHbOI'O OTOYEHHS [1J151 TOJAJbIIOTO MOro iMiTalliliHOrO MOZEI0OBAaHHS B TPEHAXEPI; — Teopii
€proHOMIYHOIO IIPOEKTYBaHHS — IIiJl 4ac aHasi3y [isyIbHOCTI CyAHOBOLB, pO3p0O06JIEHHS Ta KOJyBaHHS
inpopManifiHuX 03HaK A1 (POpMyBaHHs iH(POPMaLIIMHOrO CEPelOBUIA HABYaHHS; — MaTEeMaTUYHOTO
MOJEeJIIOBaHHS — IIiJ] Yac noOyoBY iMiTauifiHOI MOzei AislIbHOCTI CYZHOBOIisl, BAKOPUCTOBYBAHO] JJ151 OLIiHKU
eeKTUBHOCTI peasi3oBaHUX y TPEHaXXepi METOiB Ta Pe3yJbTaTiB MiITOTOBKA HA HbOMY CYLHOBOJIIB.

2. The aim of the work is to reduce errors in ship control when solving the tasks of training navigators on simulator
complexes. To achieve this goal, the following partial research objectives were solved: 1) to develop and analyse a
model of a navigator's activity during ship control in different conditions to assess the time of certain operations
and errors in his work, as well as to justify the need to improve training complexes; 2) a method for selecting test
methods for checking the degree of expression of professional competences of the operator's activity was
developed; 3) a method for selecting information elements for the synthesis of the information environment of the
simulator complex has been developed; 4) a model for the formation of an information learning environment for a
simulator complex for training navigators in a simulation complex was developed; 5) to evaluate the effectiveness
of the developed methods during their implementation in the simulator and the results of training of navigators on
it. Object of research: the process of synthesis of the information and technical system for training of navigators in
ship control simulator complexes. The subject of the study is the method of synthesis of the information and
technical system of training complexes for ship's navigators. The scientific novelty of the results obtained is that: 1.
The method of forming a set of individual test tasks for assessing the level of training of a navigator during
simulator training has been further developed, which, unlike the known ones, is distinguished by an adaptive
procedure for selecting a given number of tests from a set of test methods for determining the level of professional
training of an applicant for education, which minimises the selection time. 2. An improved method of selecting
information elements for the synthesis of the information environment of the simulator complex, which, unlike the
known ones, is distinguished by the use of Larsen's fuzzy inference procedure in the process of situational
formation of the information model during the training of navigators, which allows individualising the display of
elements of the surface situation in accordance with the tasks to be solved and forming exercises of dosed
progressive complexity. 3. For the first time, a model of formation of the information learning environment for the



simulator complex for training of navigators in the simulation complex has been developed, based on the use of
intelligent methods of managing the information support of simulators and conducting input, intermediate and
final control of the formation of navigators' skills with fixing logical, operational and time errors to make the
necessary changes to the training programme. Research methods. The following methods were used during the
study: - system analysis - for analysing the activities of a navigator in the process of solving ship management
tasks in different conditions; - graph theory - for the formation of a model of the navigator's activity in the process
of solving the tasks of ship management in different conditions; - set theory - to develop algorithms for selecting
test methods for checking the degree of expression of professional competences of a ship's officer; - theory of
fuzzy sets - when developing a method of fuzzy logical inference to form the initial conditions for displaying
environmental elements for its further simulation modelling in the simulator; - theory of ergonomic design - in the
analysis of the activity of navigators, development and coding of information features for the formation of an
information learning environment; - mathematical modelling - in building a simulation model of a seafarer's
activity used to assess the effectiveness of the methods implemented in the simulator and the results of seafarer
training.
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