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Pedepar/anoTanis:

1. Inceprarniiine gocaimkeHHs 6yJI0 IPOBEAEHO 3 METOI0 PO3POOKY iHTEJIeKTyalbHOI aBTOMAaTU30BaHOI CCTEMU
IiaTHOCTMKMY Ta IIPOTHO3YBaHHS ellijiercii Ha OCHOBI KOMILJIEKCHOTO aHajli3y pUTMIB eJleKTpoeHledanorpam 3
BHUKOPHCTaHHSIM HEMPOMEPEKEBOIO MOJEJIIOBAaHHS Ta MaTEMAaTUYHOTO arapary Teopii AuHaMiuHUX cucteM. s
IIbOT'O 3aIIPOIIOHOBAHO Ta PO3POOJIEHO 6AaraTopiBHEBY METO0JIOTIIO, IO IOEAHYE aAANTUBHY IONIEPENHIO OOPOOKY
EEl'-curHasiB 3 aBTOMaTUYHUM BUJIaJIeHHSIM apTedakTiB Ha OCHOBI HE3aJIeXXHOT0 KOMIIOHEHTHOI'O aHaJIi3y,
6araTomaciutabHe BUiIeHHS iHPOPMATUBHUX O3HAK Y YACTOTHIH, 4acoBiil Ta ¢pas3oBiil 0671aCTsIX (CIIEKTPAIbHUM
aHaJli3, IUCKPETHE BEeUBJIET-IIEPETBOPEHHS, IOKA3HUKU JIANyHOBA, (PpaKTasbHA PO3MIPHICTh Ta €HTPOMiNHI
XapaKTEPUCTUKM), @ TAKOXK TiOPUAHY apXiTeKTypy HEMPOHHUX MepeX, 10 NoeAHye MOAU(IKOBaHI 3rOPTKOBI

Mepexi, TpaHcPOopMepH 3 MexXaHi3MaMu yBaru Ta pekypeHTHi LSTM-apxiTekTypu [ij1s BUCOKOTOYHOI kiacudikarii



Ta IIPOTHO3YBaHHS €MiJIENTUYHUX CTaHiB. [lofanbIoro po3BUTKY HabyJIM METOLY NIEPCOHAI30BAaHOrO aJAIITUBHOTO
HaJIalITyBaHHS IapaMETPiB MaTeMaTUYHOI MOZIEJIi HEMPOHHOI AMHAMIKM Ta HEUPOMEPEKEBUX MOJIEJIEN 3aJIEXKHO
Bif iHOMBiAyanbHUX HENPOQi3iooTriuHNX XapaKTEePUCTHUK NAL[ieHTa, a TAKOX MeToJ, ineHTudikalii napameTpis
MogeJli Ha 0cHOBI EEI'-1aHMX 3 BUKOPUCTAHHSIM METO/IiB ONTMMI3allii Ta Teopii OLiHIOBaHHS IUHAMIYHUX CUCTEM.
MaremaTuyHy OCHOBY pOOOTH CTaHOBUTH PO3pO6JI€HA MOLE/b HEMPOHHOI IMHAMIKY Y BUTJISAi CUCTEMU
IvdepeHLiabHYX PiBHSIHb 3 TPUTOHOMETPUYHUMU HEJIiHIHOCTSIMHY, 110 A03BOJISIE ONKUCYBaTH 6idypKaliiini
[IepeXoy Bi HOpMAJIbHOI aKTMBHOCTI 10 €MiJIENTUYHUX PO3PALiB, KOJIEKTUBHY CUHXPOHI3allilo Ta CTOXaCTUYHi
¢daykryanii. Po3po6iieHi alropuTMu Ta CUCTEMA Peasli3oBaHO Y BUIVISII MOy IbHOI IPOTPaMHOi apXiTeKTypH 3
BHMKOPHCTaHHIM Cy4acHUX 6i6J1ioTeK MAIIMHHOIO HaBYaHHS Ta 00POOKY 6ioMeIUYHUX CUTHAJIB. Y X0Zi YMCIOBUX
€KCIIEPUMEHTIB I10Ka3aHO JOLIJIBHICTh 3aCTOCYBAaHHS 3alIPOIIOHOBAHMX METO/IB Ta JOCATHYTO MiJBUIIECHHS
TOYHOCTI IiJaTHOCTUKU Ha 15-25 % MOPIiBHSHO 3 TPaAULIMHUMU MiIX0AaMU, 10 MiATBEPAXKYE €(PEeKTUBHICTb

PO3p06JIeHOI IHTErPOBAHOI CUCTEMU JJ1s1 KJIIHIYHOTO 3aCTOCYBaHHS B Pe€aJIbHOMY 4aci.

2. The dissertation research was conducted using the development of an intelligent automated system for the
diagnosis and prediction of epilepsy based on a comprehensive analysis of electroencephalogram rhythms using
neural network modeling and the mathematical apparatus of the theory of dynamical systems. For this purpose, we
propose to develop a multi-level methodology that creates adaptive pre-processing of EEG signals with automatic
artifact removal based on independent component analysis, multi-scale disclosure of informative features in
frequency, time and phase (spectral analysis, discrete wavelet transform, Lyapunov exponents, fractal dimension
and entropy characteristics), as well as a hybrid architecture of neural networks, which thanks to this modified
convolutional networks, transformers with attention mechanisms and recurrent LSTM architectures for highly
accurate classification and prediction of epileptic states. Further development has been made of methods for
personalized adaptive adjustment of parameters of the mathematical model of neural dynamics and neural
network models depending on the individual neurophysiological characteristics of the patient, as well as a method
for identifying model parameters based on EEG data using optimization methods and the theory of dynamical
systems evaluation. The mathematical basis of the work is created by a model of neural dynamics in the form of a
system of differential levels with trigonometric nonlinearities, which allows describing bifurcation transitions from
normal activity to epileptic discharges, collective synchronization and stochastic fluctuations. The developed
algorithms and systems are implemented in the form of a modular software architecture using modern machine
learning and biomedical signal processing libraries. In the course of numerical experiments, the feasibility of using
the proposed methods has been shown and an increase in diagnostic accuracy by 15-25% compared to traditional
approaches has been achieved, which confirms the effectiveness of the developed integrated system for clinical
application in real time.
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