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Tema gucepranii:
1. HaByanHug rHI/IHaMi‘{HI/IX HeﬁpOHHMX MEPEX Ha 3a7la4aX JOBTOCTPOKOBOI'O IIPOTHO3YBAHHS

2. Training the dynamic neural networks for long-term predictions

Pedepar:

1. Inceprauiiiny po60Ty IIPUCBSIYEHO ITPO6IeMi HAaBYaHHS IMHAMIYHNX HEMPOHHUX MEpeX IS 3a7ad
IIPOTHO3YBAaHHS YaCOBUX PSJIiB i KepyBaHHS AMHAMIYHUMU 00'eKTaMU. [IpoBeieHO aHali3 iCHYIOUUX apXiTeKTyp i
METO/iB HaBYaHHs JUHAMIYHMX HEMPOMEPEXK i METOIiB HEMPOYIIPABJIiHHS, B PE3YJIbTATi YOrO 3alIPOIIOHOBAHO
Croco6u BI,OCKOHAJIEHHS BUSIBJIEHHS JOBTOCTPOKOBUX 3aJIEXKHOCTEN Y HaBYaJIbHIl BUOGipLi 17151 HefipoMepex
MIPSIMOTO MOIIMPEHHS 3 JIiHi€I0 3aTPUMOK Ha BXOJi i pEKyPEHTHUX HepoMepeX. 119 HeipoMepeXK IPsIMOTro
IIOIIMPEHHS PO3p006JIEHO METO, HaBUaHHS "TIPOrHO3YI0Ye MTOMKUPEHHS B Yaci”, 0 403B0oJIsie 301/IbIIATHA TOYHICTh
6araTOKpOKOBHUX IIPOTHO3iB. [I7151 pEKyPEHTHUX HEPOMEPEK PO3POOJIEHO METO], IICEBIOPETYIIpU3allii IpalieHTiB
17151 KEPyBaHHSI HOPMOIO CUTHAJIy 3BOPOTHOTO IOMKPEHHS Y Yaci, 0 [103BOJIS€ 3BMEHITUTH e(PeKT 3HUKHEHHS
rpajieHTiB i 301/IBIIUTH TOYHICTb JOBFOCTPOKOBUX IIPOTHO3iB. PO3p006seHMiI METO], IICEeBIOPEry IsIpU3allii rpalieHTiB
OyJI0 aIaliTOBAHO [J14 33a4 HEMpoyIpasiiHHs. Po3po6eHo MeTol KePYBaHHS HOPMOIO I'PalieHTiB Iif Jac
HaBYaHHS HEMPOEMYJISITOPIB, 10 LO3BOJISE MiABULATY SIKICTh HABYAHHS HEMPOKOHTPOJIEPIB 33 PAXYHOK I1OL0JIaHHS

11po6seMy 3HUKHEHHSI TPaJIieHTiB Y 3B'SI31li "HEPOKOHTPOJIED + HEMPOEMYJISITOP", IO [IPEJICTaBIs€ COO0I0 IIIMOOKY



HEPOHHY MEPEXKY.

2. The thesis is dedicated to the problems of training dynamic neural networks for forecasts of time series and
control of non-linear dynamic plants. Analysis of current dynamic neural network architectures, methods of their
training and methods of neurocontrol were performed. As a result, novel methods were proposed for learning
long-term dependencies in the training data for feedforward neural networks with tapped delay lines and in
recurrent neural networks. For feedforward networks, a method called "Forecasted Propagation Through Time"
was developed for increasing the accuracy of multi-step-ahead predictions. For recurrent networks, a
pseudoregularization method was developed. It controls the norm of backpropagated gradients and prevents the
vanishing gradients effect that decreases long-term memory inside the recurrent networks. This method of
gradient pseudoregularization was also adopted to the neurocontrol problem. Controlling the norm of
backpropagated gradients inside neuroemulators increases the quality of training neurocontrollers by removing
the vanishing gradients effect in the deep "neuroemulator + neurocontroller” neural network bundle.
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