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AHHoTauusa. poeKTUpyeTcA HeMpoceTeBasa apXMTEKTypa, OCHOBaHHasA Ha MoJIMMepHbIX
MaKpoAYelrKax, BbIMOSHALMX POJib HEMPOHHbBIX 3/IEMEHTOB M CMOCO6HbLIX 06pa30BbIBaTh
3MeKTponpoBoAsLLMe CUHANTUYeCKMe Nepexobl. PaspaboTaHa apxMTeKTypa HepoceTeBoro
BbIYMCIIUTENA, B KOTOPOM KaXK bl U3 KOMMOHEHTOB CMocobeH perncTpuMpoBaTh U BeipabaTbiBaTb
OTBETHYI0 peaKkLMio Ha sHepreTUYecKme Bo3OeNCTBUA Pa3MYHOM NpUpoabl: 31IeKTpUYecKue,
OMNTUYECKME U INIEKTPOCTaTUHeCKMe. [laHHasa 0cO6eHHOCTb HEMPOHHOM CETU CHAMAET Or paHUYEeHUS,
CBA3aHHbIe C BOCNPUATMEM BXOAHON MHPOPMALIMM TOSIbKO BXOLHbBIM C/I0EM HEMPOCETEBOIO
BbluncnuTens. MpoBedeHo nccnenoBaHne BIMAHWUA BO3AEACTBUA PasfIMYHbIX NpeacTaB/ieHni
BXOAHbIX OaHHbIX Ha npouecc 0bpaboTKM MHPOpMaLMKM MaKpoaYvenKkon. MccnegosaHa
3$¢PEeKTUBHOCTb NPUMEHEeHUs BPEMEHHOM U 3N1eKTPUYEeCKon Aerpagauunmn HelpoceTeBom
MaKpOoAYelKM Kak KOMIJIEKCHOro ABMTEHWNA, HanpaB/ieHHOro Ha ajanTaLuio HeMPOHHOW ceTu
K 3TOMY npoLeccy 1 popM1poBaHUue anropUTMa pacnpeesieH1s 3/1eMeHToB obyYatoLleit BbIGOpKM
paBHOMEpPHO Mo BCceMY 06beMY [OCTYMHbIX HEMPO3sieMeHTOoB. B cTaTbe npoaHanusunpoBaH
cnoco6 ¢opMMpoBaHNSA 3NNU30ANYECKON LUPKYIALMOHHOM NaMATH, KOoTopasa 3HauYMTeNbHO
MOBLILLAET CKOPOCTb BbIPabOTKM peLleHNaA CeTbio, C y4eTOM MPaBUTaLMOHHOI0 B3aUMOdeNCTBUA
C MaKpoAYeiikaMu. BbiABneHHaa 0co6eHHOCTb BIMAHUA MPaBUTALMOHHOMO NOJIA Ha aKTUBHOCTb
HeMpoceTeBbIX CKOMJEHUI Nerna B 0CHOBY eCTECTBEHHOW CefeKLUM AYeeK Mo BbiMoSIHAEMbIM
GYHKUMAM B 3aBMCUMOCTU OT NMPOCTPaAHCTBEHHOIO MOJIOMEHUA B apXMUTEKType HEeMPOHHOM
ceTu. MNpuBegeH cnocob Bo3OenCTBUA Ha AYEMKY PU3UYECKMMU IKBUBASIEHTaMU 3/IEMEHTOB
o6yyatoLLLel BbIGOPKK, Npeobpa3oBaHHbIX B pasfivyHble 3HepreTUYecKune GopMbl 4514 yripaBieHuUs
KOHOUIypMpPOBaHMEM MaKpPOAYEKM C UCMOSb30BaHMEM BCEX OOCTYMHbIX CMOCO60B BOCMPUATUSA
nHpopMaLmmn. Kargoe Bo3gelicTaue, Hecylliee MHpopMaLmio 06 obyyaloLLieM 35ieMeHTe (oMTUYecKoe
1 3MeKTpocTaTnYecKoe), noaxpennaeT cGopMupoBaHHbIe 0606LLIaloLLe CNOCOBHOCTM HEMPOHHOW
KOMMO3ULIMKN MaKposYeeK. MpaKkThiecKan HOBM3HA BbINOSIHEHHOIO UCCIIe40BaHMA 3aKto4aeTcs
B CMPOEKTUPOBaHHOW HeMPOCETEBOM CUCTEME, B KOTOPOI OCTUMAeTCA yBelMyeHre bbICTPOaeACTBISA
3a CYeT CaMOOPraHU3YIOLLMXCA OCLUIIIMPYIOLLMX HEMPOHHbBIX CKoMeHnn. PaspaboTaHHas
HelpoceTeBaA Mofesb NPUMEHAETCS AJ1A CHUMKEHWA paanMoaeBUaLLIMM U CONYTCTBYIOLLMX OLUMOOK
HaBUraLMK, BO3HMKAIOLLIMX W3-3a NPOBOAALLMX NPENATCTBUIN UM aTMoCepHbIX 06pa3oBaHuA.
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Abstract. Neural network architecture based on polymer macrocells acting as neural
elements and capable to generate electrically conductive synaptic junctions is developed. The
architecture of a neural network processor where each component can record and produce
a response to energy effects of different nature: electrical, optical and electrostatic has
been developed. This function of the neural network eliminates the limitations related to the
perception of the input information only by the input layer of the neural network processor. The
impact of the influence of different input data representations on the information processing
by the macrocell has been studied. The efficiency of temporal and electrical degradation of
a neural network macrocell as a complex phenomenon directed on adaptation of a neural
network to this process and generation of an algorithm for distribution of elements of a tutorial
sample evenly over the total volume of available neural cells has been studied. The article
studies a method of generation of episodic circulating memory, which significantly improves
the speed of generation of a solution by the network, taking into account the gravitational
interaction with macrocells. The revealed specific nature of the influence of the gravitational
field on the functioning of neural network clusters was the basis for natural selection of cells by
the performed properties depending on the spatial position in the neural network architecture.
A method of exposure of the cell to physical equivalents of tutorial sample elements converted
into different energy patterns to control the configuration of the macrocell using all available
modes of information perception has been provided. Each exposure containing information on
the tutorial element (optical and electrostatic) supports the generated generalising abilities
of the neural macrocells composition. Practical significance of the performed research
comprises the designed neural network system, which achieves an increase in performance
due to self-organising oscillating neural clusters. The developed neural network model is
used to reduce radio deviation and associated navigation errors due to conductive obstacles
or atmospheric formations.
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BesepeHue
POCKTUPOBAHUEC HA3CMHBIX CUCTEM
|_| IIPOCTPAHCTBEHHON OPHUEHTALUHU
npezrnosaraeT Hanuaue (UKCUpOBaH-

HOTO WJIM TIEPEMEHHOT0 yucia 6ecpoBoI-
HBIX HICTOYHUKOB HH(DOPMALIMOHHBIX CUTHA-

JIOB, HECYIITMX HH(POPMAIIUIO O CBOEM TEPPH-
TOpHAILHOM MoJI0KeHuU. [Touck u npaBuib-
Hasi UHTEPIPETAIUs TAKOTO PoJia CUTHAIIOB
C YYETOM YCIIOBHU PACIIPOCTPAHEHUS JICK-
TPOMarHUTHON SHEPTUHU JIeJIaeT BO3MOXK-
HBIM OpPraHU3aINI0 aBTOHOMHOW CUCTEMBI
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