
or rlpoQ. A.H. EopI4cJIaB flaHafioroe CrosHos
pbKoB9AI4TeJI Ha Kare4paTa rIo I{:oMnlorbpHa r'rHQopuaTHKa

Qaxynrer rlo MareMarl4 Ka ra nnQopMaruKa
lllyr"r e H cnl4 yH H B ep cHTeT,, E rt H cKO n Ko H CraHTI4 H fl p e c.n an CKV"

OTH0CHO: {racepraul4oHHl4fl rl)yA Ha reMa ,,Mo4e,nupaHe kr

cvwylvrpaH e Ha HHTeJI I4f eHTHI,I a/lf O[) HTM I,I qpe3 HeBpoHH HTe Mpexn"

c aBTop AoKTopaHrKaTa Elzqa 34paercona Cnacoea oT KaTeApaTa no

KoMurorbpHrr crrcrew:z v rexHo.[orr4r,r KbM Oarcynrera rlo MareMarl4Ka

V nHQopr'raTHKa Ha lllyueucrcun yIIHBepcI4TeT 3a npl4c'blxAaHe Ha

O6pasonaTeJlHa Id HayqHa CTeIIeH ,,AoKTop" IIo AoKTOpcKa IIpOrpaMa

,,l,IHQopuarHKa'; rpoQ ecI4oHaJI Ho HalrIpaBJIeHI'Ie 4.6. IAuQopMaTHKa I'I

KoMnIOTbpHI4 HayKH, o6lacr Ha BHrllII€ o6pasonaune 4. [Ipnpo4un
H ayKld, Mare Mar vna vr un Q o p rurarl4 Ka.

PeqeHsraflTa e r43rorBeHa Bb3 ocHolra na 3PACPB, flpann,[HI4Ka 3a

rrpr4JraraHe Ha 3PACPE, IlpanulHux:a Ha lllyueHcxna yHI'IBepcHTeT

,,EnHcKon KoncraHruH flpeclaacrcn" (UlyJ, 3arIoBeA Ns

PA-16-263121.L0.2017 r. Ha PeKropa Ha IIIY cneqnQuvunre Kpnrepl4r,l

Ha OMI4 Ha llly 3a IIpt{Ao6usaHe Ha OHC "4oKrop" IIo HHQopMarI4Ka H

Ha ocHoBaHI4e Ha pereHusTa Ha .llpororcol Ne1/31'.1'0.20L7 r. oT

rrbpBoTo 3aceAaHl4e Ha HayqHoTo )KyFrI'I IIO [poqeAypaTa.

flolyvttx eJIeKTpoHHo KoIIHe rla AoKyMeHTHTe no HacToslqaTa

rporleAypa. 3auosHax ce 4o6pe c IIpeAocTaBeHI4Te MH MaTepI4aJII'I.

TqxHoro cbAbplKaHne e c yAoBJIeTBopHTeJIeH o6eM n Ha AocTaTbqHo
Hr4Bo oTpa3sBa o6pasonaTeJlHo-Hay.r-lnn 3aMl4cb,[ uo as6paHaTa TeMa

or HHAr4Bl/lLyanHng yVe6eH rlnaH Ha AoKTOpaHTKaTa'

ArcryannOCT II 3HaqI{MocT Ha parpaborBaHl{fl HayqeH rIpo6leM

floco.{eHr4re Hayr{Hr4 rrpo6JrervrH ca aKTya/IHH v 3HaqHMH 3a

cbBpeMeHHoTo pa3BHTI4e Ha uHQopMaTI,IKaTa V KoMnIoTbpHI4Te HayKn

B HarIpaBrreHvIe ,,vl3RycTBeH I4HTeJIeK:T", CB'bp3aHla C MOAenHpaHeTO Ha

HeBpoHHlI Mpex(I4. TeMara oTloBapfl lta cbAbplxaHl4eTo, KoHKpeTA3upa



pa3pa6oTKaTa AO MoAeJII4paHeTo Ha l)a3II/It{Hu eJIeMeHTV V 3aAaqn B

CbOTBCTHATA O6JIACT.

O6rua xap aKTepucrl{Ka H a Ance[)TaIIIToHHI'I l rpyg

IIpe4craBeHHflT AHCepTarIHoHeFt TpyA e B O6eM or 193 cTpaI{I4IIH

vr BK.[rcqBa: yBoA, I43JIO]KSHHe B TpH f1laBn, 3aKJIruqeHHe' 32

rrpr4Jloge HvtA, c[llcbK Ha H3IIOJI3BaHIITa JII'ITepaTypa. I43IIOJI3BaHh Ca

65 Qnryp n v 12 ra6rrvrt\v.
O6exm Ha H3cneABaHero ca

Ilpeduem Ha I43cJIeABaHe ca

H3KyCTBeHH HeBpoHHI'I Mpex(H,

o6yveHue, KaKTo v Bb3Mo)KHa

aJIfopI,ITM14.

Ocuoeuama l4ett Ha Aucepralll4oHHnq rpyA e

HOBH anfopI4TI',IMI4 3a o6yveHne Ha I43KyCTBeHI'I

KO r4TO r'r o4ra Q n qH paT c'brrlecTByB arqH a"[ f op I.ITM H.

pa3pa6orBaHero Ha

HeBpoHHlI Mpexl4,

Pa6omua xunome3a: HS[OI3BaHeTO Ha IIOAXOAflIIU4 CpeAI',r v

I,IHcTpyMeHTapI4yM3aHMII.[eMeHTI4I)aHeHaHeBpoHHHTeMpe}KHIqe
uo4o6pr.r rsxHaTa pa6ora. HenportHure MpelKH MoraT Aa 6'agar

I43IIOJI3BAHH 3A T'IO4TAQNqI4PAHC HA C5IIICCTBYBAIqh LIHTC1I'IfCHTHI'I

aJIfopl,ITMH.
Memodu ua uscnedlaHemo: I'lSnOISSaHI4 Ca pa3IHt{HI4 MeTOAV 3a

o6yveHne Ha HeBpoHHH Mpe)I(I4 - Backpropagation anropHT'bM 3a

o6y.reHrae Ha HeBpoHHa MpelKa c o6pa'rHO pa31lpocTpaHeHue Ha

.plr*rta. [Ipzlox(eH6 ca r*ao4raQvKa\w Ha MeroAa - Backpropagation

with momentum, Dynamic Backpropagation, MeToAH Ha H3KycTBeHLrs

T4HTeJIeKT 3a rbpceHe B rIpocTpaHCTBO Ha cbcToAHIdflTa'

AeropeQepaTbT B O6eM OT 54: crpaHl4qH e I43|OTBeH C'bIJIaCHO

r,r3tIcKBaH vrflTa na 3PAC ra IIII3PAC, xopercTHo oTpasnBa JIof I4KaTa I'I

rr o cJI eAO BaTeJI H O CTTa Ha AI4 CepTaIIH Cl H H I4s TpyA'

OrIeHna Ha HayqHrrre pe3yJrrara rI [pI'IHocHTe

floco.{eHlare Ha}^IHo-[pI4JIl)xHI4 pe3yJlTarl'I noKa3Bar

za4,sn6oqeHr{ TeopeTr4r{HH 3HaH Vfl B I,I3CJIeABaHaTa npo6neuaTHKa 14

cuoco 6uoCT 3a IIpoBex(AaHe Ha CaMOllTOqTe/IHI4 H ayr{Hl4 H3 CJIeABaHVfl"

cupanrcaTa 3a rrpr4Hocl4Te Ha A14CepTaIII4OHHHfl TpyA e o6eKTI',IBHa

!r oTpa3f Ba KOpeKTHO Ha)^{HO-TeorreTI4qHaTa I{ [paKTI'IKO-[pI',IJIOXHa

crofiHocr Ha rpyAa.
Paspa6orenra ca vro4nQuql4l)aH14 aJIfopI,ITMH 3a TbpceHe B

rpocTpaHcTBo Ha cbcTo AHr4fl. c npgJlaraHe Ha HeBpoHHH Mpexn' IIpn

Te3I4aJIfopI4TMH,Bpe3yJITaToTI43XoAa,nolyqeHoTHeBpoHHaTa
Mpe)Ka,ce3a/taBaTeIJIoHaB(]qKooTHaMepeHI4TepeUIeHHg.
Ilpe4loxeHn Ca a/IropHTM:n 3a :a3C'rrIABAHe Ha HeBpoHHI4Te Mpex(I4'

r43K)'CTBeHHTe HeBpoHH14 Mpexn.
pa3.rlI4qHH HaqI4HI4 Ha peanH3aIII4fl Ha

Kal'O CTpyKTypa v anfopHTMvl 3a

uo4laQuna\vA Ha I{3BeCTHI4 TaKHBa



ocHoBaHH Ha Mpe)r(v re Ha fler pu, AaBaITIH Bpb3Ka MelKAy
apxHTeKTypaTa Ha AaAeHa HeBpor{Ha Mpe}Ka A npexoAr,rTe B

cborBerHara Mpelxa na llerpn.
flpaxruvecKoro H3no,[3BaHe Ha paspa6oreHHTe B xoAa Ha

AHCeprarIHoHHoro H3C/reABaHe anFopvrrMvr, BOAH AO nOAO6pXnaUe U
ynecHrrBaHe pa6orara no KoHcTpyt4paHero Ha HeBpoHHr,rre MpelKn.
Paspa6oreHr4Te a/rropr4TMu sa o6yueH ae Ha HeBpoHHHTe Mpe)Kr,r AaBar
Bb3MOIKHOCT Te 4a 6r4ar npr4/roxeHu rrpaKTr,rqecKr,r sa ruro4nQnKarlzfl
Ha craHAaprHI,I a/tfopHTMI,I Ha I43K]/CTBeHI4q hHTe/teKT, Ha[ptIMep
a/rfopr.rTMHTe 3a TbpceHe B rrpocTpaHc'rBoTo Ha cbcToflHr4fl.

Ily6nnrca WV v yqacrrq B HayrrHrr QopyruH
PesyrrarnTe or r43c"[eABaH:aflTa rro reMara Ha Ar,rceprar{vflTa ca

rrpeAcraBeHr4 rrpeA Hayr{Hara o6quccr c 5 HayqHr4 ny6nnrcauvrv.
Crarnnre B AocrarbqHa crerreH norryJrflpvr3tpar noryr{eHhre
Hayq H o - r p r4lroxH r4 p e3yJrTaTH.

oun.{asala ABe or ty6nurcarlrraTe, Kor4To ca B crrr4caHnero
Computer modelling and new technologJies, r,rHAeKCHpaHo e Scopus.

KpnrrauHu 6e.uexrcu rr [penopr,Ktr
Cutrau, qe r43BoAr4Te KbM orAe/rHr4Te r/raBr,r ca Aocra o6unpun n

onr4careJrHvr vr 6nxa MofJrH Aa ce cBel[ar Ao rro-Maltrc 6pofi, rcaro ce
tt perln3 r4par. O qe nfl BaM tt p H H o cr,rre Kalto H af{ H o - [p rdJr oxrH H.

JInqHlr BrrerrarJreHnfl
flosFraearq JrHrrHo AoKTopaHTa Enuqa Cnacona, Karo eAnH

cuoco6eu r4 TpyAoJrto6us Ko,[efa. flo eperure Ha AoKTopaHTypaTa Ts
rtpugo6u yMeHr4r vr HaBHrIr,r 3a Hayr{Ha pa6ora BKnroqBaula
paspa6orBaHe Ha MoAeJrr,r, TecrBaHe v anpo6upaHero krM qpe3
ny6ntrca\vvr.

H q vr a ru e cb B M e cr nn ny 6 nuKa\vrvr vt p asp a6or K H .

3arcrroqeHue
Ilpe4craBeHara Ar,rceprarlus 3a rrpHcblKAaHe Ha

o6pasoeare,rrHo-HayqHara crerleH ,,AoKTop" B npoQecnoHa,[Ho
HarrpaBJreHr,re 4.6. VlnQopMarr4Ka 14 KoMrrroTbpHH HayKH, o6lacr Ha
Bnc[re o6pasoeaHue 4. llpnpo4nra HayKH, MareMarnKa vr

IaHQopruraruKa, e Hafrb,[Ho 3aB'bpr.rreH TpyA, cbAbp]Karq
HayqHo-IIpHlro]KH14 pe3ynrarvr, Kor4To ca opv fHHaneH rrpr4Hoc B

HayKara. Tofi uorca3Ba, qe AoKTopaHTnara rrpnTe)Kaea Heo6xoAr,rMr4Te
lpaKTr,rqecKr4 14 TeoperuqHh 3HaHVfl, rro AoKTOpCKara rrpofpaMa n e

cnoco6Ha Ha caMocrosre,[Hr4 Hayr{Htr r43cJreABaHnr' lraceprarlnqra
orroBapq Ha usHCKBaHuflTa sa 3PACPE u llpankrrrHaKa 3a npr4rraraHe



Ha 3PACPB. I,lsnrrHeHr4 ca u cneqn$nvHnre Kplrrepr4wHa OMI4 Ha llly.

.{anam IISJIO}KIITSJIHa OIIgHKa Im npeACTaBeII[fl AIICepTaI$oHeH
TpyA ,,MoAelupaHe lr cITMyJII{paHe Ha I{HTeJrnreHTHll aJrropl{TMu qpe3

HeBpoHHrrre Mpexu" c aBTop Aol(ropaHTKara Eluqa 3upanrcona

Cnacosa.
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