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2. The training complexes information and technical system synthesis method for ship's navigators to reduce
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Pedepar:

1. MeTo10 po60TH € 3MEHIIEHHI IOMUJIOK [IPY YIIPABJIiHHI CYAHOM IIiJl Yac BUPIlI€HHS 3aBJaHb MiTOTOBKU
CYJIHOBOZiiB Ha TPEHa)KEPHUX KOMILIeKcax. [y JOCSTHEHHS [TOCTaBJIeHOI MeTH OYJI0 BUPIIIEHO TaKi YaCTKOBI
3aBaHHs JOCJiIKEHHS: 1) po3p006JieHO Ta IPOaHali30BaHO MOAEJb JisJIbHOCTI CYIHOBOZIS MiJl 4acC yIIPaBJIiHHS
CyJIHOM Y Pi3HMX YMOBax [JIs OL[iHIOBaHHS 4aCy BUKOHAaHHS OKPEMUX OIepaliil i BAHUKJINX IIOMUJIOK y OT0 POOOTi,
a TaKOXX OOI'PYHTYBAHHS HEOOXiTHOCT] BIIOCKOHAJIEHHS TPEHA)KEPHUX KOMILJIEKCIB; 2) po3p00JIeHO METO BUGOPY
TE€CTOBUX METOJIMK 3 [IePEBIpPKU CTYIE€Hs BUPAXEHOCTI IpodeciliHMX KOMIIETEHIIil [isyIbHOCTI onepaTopa; 3)

PO3p06JIEHO METOZ, Bioopy iHGOPMaLiTHMX €JIEMEHTIB 1711 CUHTe3Y iH(pOPMAaLifHOTO CEPEOBUILA TPEHAKEPHOTO



KOMILJIEKCY; 4) po3pobiieHo Moaenb popMmyBaHHS iHOOpMaLIHOTO cepeloBUIIA HAaBYaHHS IJ1s1 TPEHAKEPHOTO
KOMILJIEKCY IiATOTOBKY CYyHOBOZIiB y TpeHa)XePHO-iMITal[iiHOMY KOMILJIEKCI; 5) IpOBeeHO OLiHKY e(DEeKTUBHOCTI
PO3po6IeHUX METOIIB IIif Yac ix peanisalii B TpeHaXXepi Ta pe3yJbTaTiB MiJrOTOBKY Ha HbOMY CYAHOBOZiiB. O0'eKT
OOCJIiIKEHHS: IPOLleC CUHTE3Y iHPOpMalLiliHO-TeXHIYHOI CUCTEMH MiATOTOBKY CYy[HOBOZIiB Y TPEHAXKEPHUX
KOMILJIEKCaX YIIPaBJIiHHSA CygHOM. [IpeiMeToM IOCTiIKeHHS € MeTO[, CUHTe3y iHpOopMaLilfiHO-TEeXHIYHOI CUCTEMU
TPEHaXEPHUX KOMILJIEKCIB MiATOTOBKU CYZHOBOZIIB. HaykOoBa HOBU3HA OJlep>)KaHUX PE3YJIbTATIiB MOJISITA€ B TOMY, LIO:
1. OpepskaB oAaIBLUIOrO PO3BUTKY MeTOZ, (POPMYBaHHS Habopy iHAMBiAyalIbHUX TECTOBUX 3aBJaHb /1J1s OL[iHKU
PiBHS MiIrOTOBKY CYJHOBOZS MiJl YaC TPEHAKEPHOI MiArOTOBKY, SIKWIA, HA BiIMiHY Bill BiTOMUX, BiZlpi3HSE€THCS
aJanTUBHOIO MIPOLieIypOI0 BUOOPY 3aaHOI KiJIbKOCTi T€CTIB i3 MHOXKMHM TECTOBUX METOVK 3 BU3HAYEHHS PiBHS
npodeciiiHoi niAroToBky 3100yBava OCBITH, 1O 03BOJIsIE MiHIMI3yBaTH yac BUOOPY. 2. YIOCKOHAJIIEHO METOZ,
Big6opy iH(pOpMaLiIHMX €JIEMEHTIB IJ1s1 CUHTEe3Y iHQOPMaLiliHOTO CepefoBUIA TPEHAKEPHOIO KOMILIIEKCY, SIKUH,
HA BiIMiHY Bifll BiIOMUX, BilIpi3HSE€THCS 3aCTOCYBAHHSM IIPOLENYPY HEYITKOI'O JIOTIYHOrO BUBELEHHS JlapceHa y
npoleci cutyauiiiHoro popmyBaHHs iHpopmalliiiHOi Mozesi i Yac MigroToBKY CYJHOBOIIB, 1110 103BOJISIE
iHOMBiAyani3yBaTy BilOOPasKeHHs €JIEMEHTIB HaZJBOJHOI OOCTaHOBKY BiIIOBIHO O BUPIIlyBaHMX 3aBJaHb i
(opMyBaTU BIIpaBU J0O30BAHO NMPOrPECYIOYOI CKIAMAHOCTI. 3. Biepiie po3pobieHo Mozenb GOpMyBaHHS
iHopmaniitHoro cepenoBuIla HABYAHHS [JIs1 TPEHAKEPHOT0 KOMILJIEKCY IiATOTOBKY CYyIHOBOZIiB Y TPEHa)KePHO-
iMiTaliliHOMY KOMILJIEKCI, SIKa 6a3y€ThCsl HA BUKOPUCTAHHI iHTeJIeKTyalbHUX METO/iB yIIpaBiliHHA iHpOopMaLiiHUM
3a0€31e4eHHSIM TPEHAKEPIB i MPOBEJEHHSIM BXiIHOTO, IPOMDKHOTO 1 MiICYMKOBOTO KOHTPOJIIO CHOPMOBAHOCTI
HaBMYOK CYZHOBOJIIB 3 (iKcallielo JOriyHuX, ONepauifHUX i YaCOBUX ITOMUJIOK /IJIsI BHECEHHS HEOOXiZHUX 3MiH 10
Mporpamu MiArOTOBKU. MeTony OoCimKeHHs. Y X0/li BUKOHAHHS pOOOTU BUKOPUCTAaHi METONIU: — CUCTEMHOTO
aHasIi3y - MiJ yac aHasi3y Ois/IbHOCTI CyZHOBOZiS B IIPOLECI BUPILIEHH 3aBaHb YIIPABJIiHHS CYLHOM Yy Pi3HUX
yMOBax; — Teopii rpadis - nif yac GpopMyBaHHS MOZeJli AisiIbHOCTI CYJHOBO/Iisl B IPOLeCi BUPiLlIEeHHS 3aBAaHb
VIPaBJIiHHS CYAHOM Yy Pi3HUX YMOBax; — Teopii MHOXUH — 17151 po3p00JieHHSsI aITOPUTMIB BUOOPY TECTOBHUX METOIUK
3 [1IepeBipKU CTyIEeHs BUPaKEHOCTI NpodeciiHUX KOMIIETEHIil IisIbHOCTI CyAHOBOJs; — TEOpii HEUiTKUX MHOXUH
- Mif, 9ac po3pO0JIEHHSI METOAY HEUITKOIO JIOTIYHOTO BUBEAEHHS AJ1s1 POPMYBAHHS I0YaTKOBUX YMOB BiflOOpaKEHHs
€JIEMEHTIB HaBKOJIMIITHBOI'O OTOYEHHS [JIs1 ITOJAJIBIIOrO MOr0 iMITalliiHOrO MOZEJIIOBAHHS B TPEHAXEPI; — Teopii
€proHOMIYHOIO ITPOEKTYBaHHS — IIiJl Yac aHasi3y [isyIbHOCTI CyAHOBOLIIB, pO3p0O06JIEHHS Ta KOJyBaHHS
iHopmaLiiHUX 03HaK AJ1 POpPMyBaHHS iH(POPMaLIMHOIO CepeloBUIIA HABYaHHS; — MaTeMaTUYHOTO
MOJIEIIOBAaHHS — I1if] Yac No6Yy0BY iMiTalliHOI MO e AisIIbHOCTI CYyTHOBO/Iisl, BAKOPUCTOBYBAHOI J7151 OL[iHKU
eeKTUBHOCTI peasi3oBaHuX Yy TPEHAXKePi MEeTOiB Ta Pe3ysbTaTiB IiATOTOBKYA HA HbOMY CYLHOBO[IIIB.

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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