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Pedepar:

1. O6'eKT mOCTiIKEeHHS - IPOIEeCU CIIOKUBAHHS eJIeKTpoeHeprii. MeTa JoCimKeHHs - CUHTEe3 HOBUX
HelpoMepesKeBUX METO/iB IPOTHO3YBaHHS IIPOLIECIB CIIOJKMBaHHSI €JIeKTPOEHEPTii, 1110 BpaXOBYIOTb CIIeLU(iKy LUX
[IPOLECIB i B3a€MO3B'43KiB Mi>K HUMU. ME€TOIM IOCIiIKEHHS - TEOPis ITYYHUX HEMPOHHUX MEPEK, 110 NO3BOJINIIA
CHHTe3yBaTU HOBI apxiTekTypu LIIHM; Teopis ontumizanii i1 niHifiHa anredpa, 1o JO3BOJININ BIOCKOHAIUTH
Metonu HaBuyaHH [ITHM; Teopist HewiTKoi y1oriky, 0 403BONIa 00POOGIISTY AaHi, 3a7jaHi B MOPSIAKOBIH i
HOMiHaJIbHIN IKaJIax BUMIPIOBaHHY; iMiTallilHE MOJIEJIIOBAHHS, SIKE MiATBEPANIIO LOCTOBIPHICTb Ofep>KaHUX
TEOPETUYHUX PE3yJIbTATiB; MAaTEMAaTUYHA CTaTUCTHUKA, 110 JO3BOJIMUJIA JOCIIAUTY Pe3yJIbTaTh €KCIIEPUMEHTIB.
TeopeTuuHi i TpakTU4Hi pe3yabTaTy - po3pobiieHi apxitekTypu i Mmetonu HaBdyaHHs [ITHM i HOM no3Bosii0Th y
Pi3HUX acleKTax NiABUIUTY e(PEeKTUBHICTb PO3B'sI3aHHS 33/1a4 [IPOrHO3YBAHHS [IPOLECIB €JIeKTPOCIIOKUBAHHS 1
MOXYTb 3aCTOCOBYBATHUCS [IPY PO3B'sI3aHHSI KOHKPETHUX 33724 SIK OKPEMO, TaK i B CyKynHoOCTi. HaykoBa HOBU3Ha -
BIIEPIIE 3aIIPOIIOHOBAHO apPXIiTEKTYPY JIOKAJIbHO-PEKYPEHTHOI HEMPOHHOI MEPEXKI 1171 IOBIOTEPMIHOBOTO

IIPOTHO3YBaHHS MPOLECIB €JIEKTPOCIIOKUBAHHS, 110 BiflPi3HAETHCS HASIBHICTIO MIEPLIOTO IPUXOBAHOTO LIaPYy, IKUN



peasi3ye HeJliHilHI MOJeJli aBTOPErpecii - KOB3HOTO CEPENHBOrO Pi3HUX IMOPSIKIB, 10 A€ MOXKIIUBICTh
aBTOMAaTHUYHOTO BUOOPY 1 BiiCTEXXEHHS MOPSAKY IIPOTHO30BAHOTO IIPOLECY; BIIEpIle 3aIIPOIIOHOBAHO
HEMPOMEPEXKEBUN METOJ, [IPOTHO3YBAaHHS TPEHI-CE30HHUX IIPOLIECIB CIIOKUBAHHS €JIEKTPOEHEPTii, IKUI
BiIPi3HSIETHCS [1apasesIbHOK 00POOKOI0 FAPMOHIMHNX KOMIIOHEHT, 110 A€ MOXJIMBICTb ITPOTHO3YBATH MPOLIEC 3
amnpiopi BiioMo10 (piKCOBAHOIO KiIbKiCTIO TaPMOHIMHNX KOMIIOHEHT; BIlE€pIle 3alIPOIIOHOBAHO HEITPOMEpesKeBUi
METOJI, IPOTHO3yBaHH4 I10JIiIrApMOHINHUX MPOLIECIB CIIOKUBAHHA €JIEKTPOEHEPTi, KUY BiIPi3HSAETHCS MOCIiJOBHOIO
00pOOKOI0 rapMOHIMHMX KOMIIOHEHT, 110 1a€ MOKJIMBICTb IPOrHO3YyBaTH MPOLEC 3 allpiopi HEBIJOMOIO Ta 3MiHHOIO
Y 4aci KiJIbKiCTIO FTapMOHIMHUX KOMIIOHEHT; YA0CKOHAJIEHO METOJ, HaBYaHHS CIelliani3oBaHUX HeNpo-das3i Mepex
I.J11 KOpDOTKOTEPMIHOBOTO ITPOTHO3YBAaHHS MIPOLIECIB CIIOKUBAHHS €JIEKTPOEHEPTi, IKUH BiAPi3HIE€THCS HASIBHICTIO
PEerynapu3aTopa, 1o AO3BOJISIE YHUKHYTH "Mapaivy” Mepexi; yIOCKOHAJIEHO METO, HaBYaHHS HEMPOHHOI Mepexi
3yCTPIYHOrO NOMMPEHHS, KUY BiIPi3HAEThCS 3aCTOCYBAHHSIM CTPATeETii "nepeMoXXelb ofepxye 6inbue” 3
BUKOPUCTAHHAM 6inosisipHOi PyHKLIi CyciAcTBa, Mo 103BOJIsIE NiABUIMTA TOYHICTb IPOrHO3yBAHHS
€JIEKTPOCIIOKMBAHHS Y By3JIaX €JIEKTPOCHEPreTUYHOI cucTeMu. CTyIiHb YIIPOBAIPKEHHS ~ PE3YJIbTAaTU JOCIiIKEHD
BIIPOBAJI’KEHI Ta BUKOPUCTOBYIOThCA B TOB "Xapren", M. XapkiB, 1o nigTBepakeHo akTom Bing 07.06.2010 p. Ta
BUKOpUCTaHi B 3apadi "[Iporno3 HaBantaxkeHHs" OIK ACIIY 3axinnoi eneprocucremu [II1 HEK "Vkpenepro”, mo
nigTBepakeHo akTom Bif 30.06.2010 p., a TakoK BIIPOBaKeHi B HaBYaJIbHUH IIpoliec Ha Kadenpi MTyYHOTro
iHTesIeKTy XapKiBCbKOTO HalliOHAJILHOTO YHIBEPCUTETY PALiOE€IEKTPOHIKY IIPU MiAroTOBLi KypciB "Heipomepexesi
METO/IM 00YMCIIIOBAJILHOIO iHTEJIEKTY" i "IHTeIeKTyaIbHi CUCTEMU KEPYBAaHHS 1 IialrHOCTUKM", SIKi YATAIOThCS
CTyIEeHTaM CIELiaJbHOCTI "[HTeNeKTyalbHi CUCTEMU IIPUMHATTA PillleHb", o MigTBEpAKeHOo akToM Big 03.06.2010
P., i B HAyKOBO-ZOCJiAHI po60TH XapKiBChbKOT0 HAlliOHAJIIbHOTO YHIBEPCUTETY PaflioeeKTPOHIKY, 10 MiATBEPAKEHO
axkToM Biz 23.06.2010 p. Cepa BUKOPUCTAHHS - B OpraHizallisx, 10 3aliMaloThCsl aHAJIOTiYHUMU MTpo6IeMaMu
PO3POOKU iHTEIEKTyaJIbHUX CUCTEM Ta METO/IiB IIPOTHO3YBAHHS CKJIQHUX [TPOLIECIB; y ranmy3sx iHpopmaniiiHux
TEXHOJIOTi!, eHEePreTUKY, TPAHCIIOPTY, EKOHOMIKY; y HaBYaJIbHOMY IPOLLECi MIpH MiAroToBLi QaxiBILiB y ramayssax

CHCTEM iHTeJIeKTyaIbHOi 06po6Ky iHpopMaliii.

2. Research object - energy consumption processes. Research target is the synthesis of new neural network
methods for forecasting electricity consumption processes that take into account the specifics of these processes
and relationships between them. Research methods - the theory of artificial neural networks (ANN), which allowed
the synthesis of new architectures of ANN, optimization theory and linear algebra, which allowed to improve
methods of ANN training, the fuzzy logic theory, which allowed to handle the data specified in ordinal and nominal
measurement scales, simulation, which confirmed the reliability of the theoretical results, mathematical statistics,
which allowed to examine the results of experiments. Theoretical and practical results - new ANN architectures
and training methods are developed that allow improvement of various aspects of the electric load forecasting
problem solving and can be used for specific tasks both individually and collectively. Scientific novelty - a locally-
recurrent neural network architecture for long-term electric load forecasting is proposed, distinguished by the
presence of the first hidden layer, which implements the nonlinear autoregressive - moving average model of
various orders, which enables automatic selection and tracking of the order of the process under consideration;
neural network forecasting method for trend-seasonal electric load forecasting is proposed, which is
characterized by parallel processing of harmonic components, which allows to predict process with a fixed, a
priori known number of harmonic components; neural network forecasting method for polyharmonic electric load
forecasting is proposed, which is characterized by sequential processing of harmonic components, which allows to
predict process with a priori unknown and changing number of harmonic components; training method for the
specialized neuro-fuzzy networks for short-term forecasting is improved, which is characterized by the presence
of a regularizer, which allows to avoid "paralysis" of the network; training method for a counter-propagation neural
network is improved, which features the strategy "the winner takes more" using bipolar neighborhood function,
which improves the load forecasting accuracy in the nodes of a power system. Degree of implementation - the
research results are used in Khartep, Itd., Kharkiv, which is confirmed by the act of 07.06.2010, and are used in the
"load forecast" task in the Western power system of GP NEC "Ukrenergo", which is confirmed by the act of
30.06.2010. Scientific results, conclusions and recommendations contained in the thesis are used in the



preparation of courses "Neural network methods of computational intelligence" and "Intelligent control systems
and diagnostics", which are taught to students of the specialty "Intelligent Decision Support Systems" of Kharkiv
National University of Radio Electronics, which is confirmed by the act of 03.06.2010, and in research projects of
Kharkiv National University of Radio Electronics, which is confirmed by the act of 23.06.2010. The scope of use - in
organizations dealing with similar problems of development of intelligent systems and methods for complex
processes forecasting, in the areas of information technology, energy, transport, economy, and in the educational
process in the preparation of specialists in the areas of intellectual information processing.
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