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Pedepar:

1. Inceprauis CripssMOBaHa HA BUPILIEHHS aKTYaJIbHOI'O HAYKOBOT'O 3aBIAHHS WOA0 YIOCKOHAJIIEHHSI METOLIB Ta
MOJIeJIENl aBTOMaTU30BAHOTO IIPOTHO3YBAaHHS HECIIPUATINBUX aBialliiHUX MOAiN B OJIbOTI HA OCHOBI METOIiB Ta
MoJesieil rIM6oKOro HaByaHHs IJ1s1 i BULILEHHS SIKOCTi OLIIHKY PU3UKY 1J1s1 6€3I1€KU MOJIbOTIiB. Briepie po3po6seHo
METO/, TIPOTHO3YBaHHS HECTIPUATINBUX aBiallilHUX NOA{H B I10JIbOTi HA OCHOBi 3TOPTKOBUX Ta PEKYPEHTHUX
HEVPOHHUX MEPEeX Yy SIKOMY, Ha BiIMiHY Bif Biomux, kyiacudikallis HeCIpUSITANBUX aBialiiHuX NoaiN
3IiMICHIOETBCS HA OCHOBI 3aCTOCYBAHHS 3rOPTKOBOI HEMPOHHOI MEPEXKI, a 17151 TI0YaTKOBOI'O HaJIAIITYBaHHS
BEKTOPHOTO 1apy riopuaHOi MOAeJli TPOrHO3yBaHHS BUKOPUCTOBYEThCS MONEPEIHBO HABUEHUI AP PEKYPEHTHO]
HEPOHHOI Mepexi. YI0CKOHaNIeHO MeTo, (POPMYyBaHHS HaBYaJIbHOI BUGIPKU [17151 HABYaHHS IJIMOO0KOI ribpruaHOi

HEMPOHHOI MepeXi TPOTHO3YBaHHS HECIIPUSTIMBUX aBiallilHUX MOJiN B IIOJIBOTI, 1O, HA BiIMiHY BiJl BilOMUX,



3abesneuye No6yI0BY CJIOBHMKA TEKCTOBUX IOBilOMJIEHb IPO HECTIPUSITIIMBI aBialliliHi Noil 3 BUKOPUCTAHHSIM Mipu
3HAYYIIOCTI CJIiB i BEKTOPHOI MOZEJIi TEKCTOBUX MOBiJOMJIEHD [TPO HECIIPUATIINBI aBialliliHi noii 1o po3amMideHOMY
HabOpy AaHUX 3 BUKOPUCTAHHSIM MOJIeJli BEKTOPHOTO IIpeficTaByieHHs ciiB. Ofeprkana oJaabinii PO3BUTOK METO
aBTOMATM30BAHOI'O IIPOTHO3YBAHHSA HECIIPUATIMBUX aBiallifHUX MOiN B IIOJILOTI, 5IKa, Ha BigMiHY Bif] BiTOMUX,
6a3yeThCsl Ha 3HAHHS-OPiEHTOBAHOMY IpeJICTaBJIEHH] eTalliB OLiHKYU PU3UKY [J1s1 6e31eKy NoIboTiB. Lle 1o3Bosse
320€3Me4YUTH iHTeJIeKTyalIbHy OOPOOKY JaHUX [JIs MiBUIEHHS TOYHOCTI Ta IOBHOTH aBTOMAaTU30BaHO]
xiacudikauii HeCIIpUATINBYX aBiallifHUX MOAiH B 10/1bOTi. CYyKYyIIHICTh BLOCKOHAJIEHNX METOZiB € HayKOBOIO
cyTHicTio popManizallii mpoleciB aBTOMaTU30BaHOTO ITPOTHO3YBaHHS HECIIPUATIMBUX aBialliiHUX MIOJif B TIOJIbOTI.
BukoprcTaHHsS OTpUMaHUX pe3yJIbTaTiB JOCiIKeHHs 3a0€3MeYnTh MiJBUIEHHS SIKOCTi OLiHKY PU3UKY IJIS
0e3I1eKM M0JIbOTIB 32 PaXyHOK BIIPOBAPKEHHSI aBTOMATU30BaHOT 0 [IPOrHO3YBAHHS HECIIPUSITIIMBUX aBialliiHUX
NOJIill B OJIbOTI B @aBTOMATU30BaHi CUCTEMU YIIPABJIiHHSI [TOBITPSIHUM PyXOM. Pe3ysbTaTi IPOBeIeHNX PO3PaXyHKiB
Ta iMiTallilHOrO MOJIETIOBAHHS OLiHKY €(EeKTUBHOCTI METO/IB Ta MOJIEJIEN, & TAKOX ITPAKTUYHE BIIPOBAIKEHHS
OTPUMAaHUX PE3YJIbTATIB MiATBEPAUIN AI€KBATHICTD 3alIPOIIOHOBAHMX METO/IB Ta MOJIeJIEN aBTOMAaTU30BAHOTO
IIPOrHO3YBAHHSI HECNIPUATIMBUX aBialliiHUX MOZii1 B IOJILOTi HA OCHOBI METOZiB Ta MOZesIel IIM60KOr0 HaBYaHHSI.
Peasizanis po3po61eHOro MeToay pOrHO3yBaHHS HECIIPUATIMBUX aBial[iiHUX MO/1ill B IIOJIbOTI HA OCHOBI
3TOPTKOBUX i PEKYPEHTHUX HEHPOHHUX MEPESK LO3BOJINJIA aBTOMATU3YBaTH IPOLIEC [IPOTHO3YBaHHS
HEeCHPUSITIUBUX aBialliliHuX nopiit. Peasnizallis yocKoHaseHoro Mmetony GopMyBaHHs HaBYaJbHOI BUGIpKU 17151
HaBYaHHSI IJIMOOKOI ri6puaHOi HEMPOHHOI MEPEXi TPOTrHO3yBAHHS HECIIPUSTIIMBUX aBiallilHYX MOZIN B MOJIbOTI
I03BOJINJIa BUKOPHCTOBYBATH BEKTOPHY MO/I€JIb HaBYaJIbHOI BUGIPKHU Y SIKOCTi OCHOBHU [171s1 HABYaHHS ITIMOO0KOI
ribpyuHOI HEIIPOHHOI MepesKi IPOrHO3yBaHHS HECIIPUSITIMBYUX aBialiliHux noaiit. Peaniszanis metomy
aBTOMATU30BAHOI'O ITPOTHO3YBAHHSA HECIIPUATIMBUX aBialliiHUX [IOJiM B II0JIbOTI B MiACUCTEMI OLIIHKY PU3UKY [JIS
6€e3IeKM MOJIbOTIB J03BOJIMJIa OTPMMATH BUTPall B TOYHOCTI Ta B MOBHOTI Kyacudikallii HeCIPUSTIMBUX aBiallilHAX
[I0J1iil B cepelHbOMY 0 5%.

2. The dissertation is aimed at solving the actual scientific problem of improving the methods and models of
automated forecasting of unfavorable aviation events in flight based on methods and models of in-depth training
to improve the quality of risk assessment for flight safety. For the first time, the method of forecasting unfavorable
aviation events in flight based on convolutional and recurrent neural networks has been developed. Unlike the
well-known, the classification of unfavorable aviation events is based on the use of a convolutional neural network,
and for the initial setup of the vector layer of the hybrid model of forecasting, a pre-trained layer of recurrent
neural network. The method for forming a training sample for training the deep hybrid neural network for
forecasting unfavorable aviation events in flight, which, unlike the known ones, provides the construction of a
dictionary of text messages about unfavorable aviation events, using the measure of the importance of words and
the vector model of text messages about adverse aviation events on the labeled a data set using a vector
representation of words. The metod of automated forecasting of unfavorable aviation events in the flight, which,
unlike the known ones, is based on the knowledge-oriented representation of the stages of risk assessment for
flight safety, has been further developed. This enables intelligent data processing to improve the accuracy and
completeness of the automated classification of adverse aviation events in flight. The combination of advanced
methods is the scientific essence of the formalization of the processes of automated forecasting of adverse
aviation events in the flight. Using the results of the study will improve the quality of risk assessment for flight
safety through the introduction of automated prediction of unfavorable aviation events in flight in automated air
traffic control systems. The results of the performed calculations and simulation modeling of the evaluation of the
effectiveness of the methods and models, as well as the practical implementation of the results, confirmed the
adequacy of the proposed methods and models of automated prediction of adverse aviation events in the flight
based on the methods and models of in-depth training. Realization of the developed method of forecasting
unfavorable aviation events in flight on the basis of convolutional and recurrent neural networks allowed to
automate the process of forecasting unfavorable aviation events. The implementation of the advanced method for
forming a training sample for training a deep hybrid neural network for forecasting adverse aviation events in
flight allowed the use of the vector model of the training sample as the basis for studying the deep hybrid neural



network for forecasting unfavorable aviation events. Implementation of metod for automated forecasting of
adverse aviation events in flight in the subsystem of risk assessment for flight safety has allowed gain in accuracy
and completeness of the classification of unfavorable aviation events on average up to 5%.
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