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1. MeTonu 1o6yoBY MYJIBTUAT€HTHOTO CepeoBULIA iHTeIeKTyaIbHOI HaBYaJIbHOI CUCTEMU ITiITOTOBKU

IVCIIETYEPIB YIIPABJIiHHS NIOBITPSHUM PYXOM

2. Methods of building a multi-agent environment of intelligent training system for training air traffic controllers

Pedepar:

1. YnockoHaneHa MoJiesib CepeNOBUILA HABYAJIBHOI CUCTEMMU i rOTOBKY IUCIIETYEPIB YIIPABJIIHHS IOBITPSHUM
PYXOM, £Ka, Ha BiIMiHY BiJl iCHYIOUMX, [PYHTY€ETHCSI HA aT€HTHO-OPi€TOBAaHOMY MiIXOi, IO TO3BOJIUJIO CTBOPUTH
00’€KTU cepeoBUIla 3i 3BMIHHOIO ITOBEIiHKOIO Ta 3HAHHSIMU 11 Ha/IaTU HaBYaJbHIll CUCTEMi O3HAK
iHTeJIeKTyasIbHOCTi. YOCKOHANIEHNH MEeTOJ, IIJIaHyBaHHS [NOBEMiHKY areHTiB Y CepeoBUIILi HaBYaJbHOI CUCTEMU
IVCIIeTYepiB yIIPaBIiHHS OBITPSHUM PYXOM, 110, HAa BiTMiHY Bif Bimomux, 6a3yeTbcst Ha MOAM(IKOBAaHOMY METOi
(OopMyBaHHSI MHO>XXMHU HEYiTKUX OiHAPHUX YMOB BUKOHAHHS i IPOIOBKEHHSI €JIeMEHTapHUX I1JIaHiB 3
BMKOPHCTaHHSIM HabOPy HEUITKUX [IPABUJI, IO AO3BOJIWJIO MiABULINTH €(PEKTUBHICTh HAaBYaHHS IUCIIETYEPiB
yIIPaBJliHHA NOBITPSIHMUM PyXOoM. OTpHMaB NOAAJIbIINI PO3BUTOK METO], CAMOHACTPOIOBAHHS [TOBE/iHKY areHTiB

HaBYaJILHOTO CEPENIOBUILA IHTEJIEKTYaJIbHOI HaBYaJIbHOI CUCTEMH MiJrOTOBKU JUCIIETYEPiB yIPABIIiHHSA [IOBITPSIHUM



PYXOM, 10, Ha BiMiHY Bill BiOMUX, IPYHTY€ETbCSI HA BU3BHAYEHOMY HA0OPi HEUiTKMX ITPaBUJl, 3HAHHSIX ITPO
Pe3yJIbTaTy B3a€MOJ] areHTiB, 10 J03BOJINJIO MiABUILUTY BapiaTUBHICTb OMMCY CUTYALiIHOI OOCTaHOBKY Ta
MigBULINTY ONI€PATUBHICTD Ta IPABUJIbHICTb IPUMHATTS PillleHb OUCIIETYEPAMU YIIPABJIiHHA ITOBITPSIHUM PYXOM.
2. Improved model of the training system of air traffic controllers, which, unlike the existing ones, is based on an
agent-oriented approach, which allowed to create objects of environment with variable behavior and knowledge
and give the training system signs of intelligence. Improved method of planning the behavior of agents in
environment of the training system of air traffic controllers, which, in contrast to the known, is based on a
modified method of forming a set of fuzzy binary conditions and continuing elementary plans using a set of fuzzy
rules, which increased the efficiency of training air traffic controllers. The method of self-tuning the behavior of
agents of the training environment of the intelligent initial system of air traffic controllers, which, unlike the
known ones, is based on a certain set of fuzzy rules, knowledge of the results of agent interaction, which allowed
to increase the variability of decision-making by air traffic controllers, was further developed. The practical
significance of the obtained results is to bring the theoretical methods to their practical implementation. The use
of a multi-agent environment and a full cycle of exercises reduced the number of air traffic controller’s errors by
10-18%, depending on the type of potentially conflict situations (PCS) and the circumstances of the PCS
assumption, which proves the effectiveness of the developed methods. For different conditions of the reproducible
air situation the developed environment of intelligent training system (ITS) of training of air traffic controllers
prevails over existing simulators of training of air traffic controllers by 16 — 22%. The significance of the problem
solved in the dissertation for science and practice is to further develop the theoretical and applied foundations of
intelligent information technology to study the patterns of operators and their teams in navigation systems and
traffic management.
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