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CTAHOB[IIIIE
rro Kor{Kypc 3a SaeMaHe Ha aKaAeMHqHa AIIXHOCT,,4oqenT"
uo npo(fecuoHilrlno HaIrpaBJreH[e 5.2. Errerrporexuprxa, eJreKTpoHr4Ka r{ aBToMarvrra,
c[eq]ra^JrHocr: Teoper:ualHa eJIeKTporexHrIKa,

o6sseH n !B 6pofi 28/01.04.2025 r.
c KaHAuAar: CroqH Muxafinos Kupulon, A-p uHx., rJraBeH acr,rcreuT
Vneru rua HayuHo )tcypu:
EaIacasera,{uuurpona lagxeea, A-p r{Hx. npo$ecop

1. O6qa xaparTepr{crrrKa Ha Hayrruorr3cJreAoBareJlcxara rr HayrrnorrprrJro]rmara gefinocr na
KarrArrAaTa

3a yvactue B KolrKypca 3a ,,AoueHT" no npo$ecrroHaJruo HanpaBneHr.re 5.2. Eler<rporexHr,rKa,
eJIeKTpoHI,IKa u aBToMarI,IKa, creqlrillrHocr Teoperuuna eJreKTporexHrrKa, )^racrBa rjr. ac. A-p rdHx.
Ctosn Muxafinor Klrpunor or KareApa ,,Teoperu.rna eJreKTporexHuKa", @arynret o'ABToMaruKa"

na Texnz.recKr.r yHuBepcurer - Co(fux.
KauguAaruT )rrracrBa B KoHKypca c rraonorpat[rureu rpy.( - 1 6p. n 25 uaytuu crarukr vt

,{oKJIaAI'I. Or tsx 18 ca ny6nuKyBaHl{ B Hayqur,r Ltsplalvrfl., Kor,rro ca pesepnpatrl vt rHAeKcHpaHl,t B

cBeroBHopl3BecrHure 6asu gauun c HayqHa nusopruaqus SCOPUS u Web of Science. Tpu or rrx
caB il34aHu.II c IaMTIaKT panr SJR. ,{re uayvuu uy6luraquvr aaB Hepe$eprp aHW crtucaHr,r.E c HayqHo
psueffiI'IpaHe wrkt peAaKTI,IpaHIr KoJreKTr.rBHr4 TpyAoBe. B 4 or rry6aurcaqur,rre or ABaMa aBTopq or
rpyla ,,f" KaHALt.{arGT e BoAerII cEaBTop. flpeAcrareun ca [allvt ga 20 nesastlrcptMkr rJktrfipalLrs..
KanAuAarrrnr.aa yqacrr,re B ABa MexIyHapoAHu rrpoeKTa.

Ha 6asara Ha MarepI{aJIHTe, [peAocraBeHr,I or rJr. ac. A-p r,rHx. Croxn Kapranon, ce ycraHoB.f,Ba,
qe ca u3[bJIHeHH Hau]IoHiuIHHTe I43ucKBaHrrtr or III3PACPE Lt MprHuMitJrHrare pr3rrcKBaHr,rrr or
IIyP3M e TY-Co$ru. flpegcmreuurc ny6ruKauuu ca rpym{pauu ro Konr,rrrecrBeHrrre troKa3areJrr.r
Ha KpETepnvne 3a 3aeMaHe Ha aKaAeMlrqHara AJrbxrrocr. O6qo ca ri3nbJrHewd 756 T. [prr
neo6xoguuu430r.

2. ouenma Ha rreAarormecrara rroAroroBra u Aefinocr Ha KanArrAara

fl' ac. A-p lIHx. Crosu Kzpu.uon prMa Hail 10 roAunu [egarorurrecKr4 crax B KareApa

,,Teopetzvna eJIeKTporexHI,IKa" , @arynrer: o'AsroMarnxa" 
Ha Texnraqecxr4 yuraBepcl{Ter - Cofinr

Karo aclrcreHT u ruraBeH aclrcreHT. cranrop e Ha eAHo yveono noco6ue - q.l u't.2.
flpes nocneAHrrre 3 ro4zuu e BoArrJr o6uto 156 .raca JreKrIr,rE (6es npnnexAaHe KbM

yrlpaxHeHr.rfl) n TY - CoQr,rx no cJleAHlrre .U4cur.rnnr4Hrr: "Teopelnuna eneKTporexg[Ka I'0,
"Teoperuvua eJIeKTporexHI,IKa II", "ErexrporexHr4Ka I" (cneqranuoct ?Inlyctppranno
I4uxeuepcrno Ha aHruIuftcrcz esprc I4VIAE) nrn @arynrer rre anrnprficro uHxeuepHo o6yueuue
(@AI4o), "flzcrpernn crpyrcrypu" (cnequa-rruocr LTCr4r4) - (Daxyrrer uo ?Islyc:rpnannz
TexHoJIorI4Il (OI4T). IIo rpyna [oKasareJIII ,,X": npu Mr.rHr4MirJreH 6pofi rovra 30 r., $oplanpalvre
or KaHAr4.{ara ca 156 r.
3. OcnoeHI,I HayqHu rl HayrrHonprrJroxHr.r [plrHocrr

Hay'*rata 4effnoct Ha ilI. ac. A-p ranx. Cro.f,H Kupraroe e nocBereua Ha pemaBaHe Ha aKTyanHrr
npo6neuw, cBbp3arrll c I,I3cJIeABaHe, MoAeJrr,rpaHe r,r KoMrrxlrbpHa claMyJraqu, Ha MeMprrcropl,I, KaKTo



u Ha rrxHoro npI,IJroxeHI{e npl4 pa3pa6orKa Ha eJreKTpoHHr,r ycrpoficrna c Br{coKa creneH Ha
uHTerpaur4fl.

flpuuocure Morar Aa ce [pFII,IcJrflT KbM AoKagBaHe c HoBr{ cpeAcrBa Ha cbrrlecrBeHr,r HoBrr
crpaHr,r Ha Beqe cbruecrByBarqr,r Ha)ErHz o6nacru, upo6neuu, Teopprrz, xurrore3[.

flocmuzuamu ca cbulecmneHu HayqHu npuHocu c paspa6or:Kara Ha ycbBbprrreHcrBanrl
MeMpr4cTopHrr MoAeJrn u T{xHaTa KoMnroTbpHa peaJrr,r3arlr4, :

1. MoAu$I.I{upaH e MeMpI,IcropHrIf,T MoAeJr na ftomexep, Karo crerreHHprflT rroKa3areJr B

rlpo3opeqHara Syuxqrax e I,I3piBeH B 3aBr,rcr,rMocr or npuJroxeHoro KbM MeMpLrcropa
HarrpexeHlre, c IIeJI rlo-peaJrl4crprrruo orpa3rBaHe Ha HeJruHefiuoro fiouso orMecrBaHe Ha
Jreruparrlr4, KoMnoHeHT;

2. Paspa6oreH e rvro4n$uqupaH onpocreH MeMpucropeH MoAeq lazuparu Bbpxy MoAeJra Ha
Jlexronen-Jlafixo, c I,I3rroJBBaHe Ha nraAKa Syurqux na Euoner< yr BbBexAaHe Ha rrpar Ha

aKT[BfipaHe. Mogerrut e rr3cneABau rrplr pexr4M Ha MeKo r4 TBbpAo npeBKrrorrBaHe;
3. CtsAa.{eH e ruo4rE$uIIHpaH orlpocreH MeMpr,rcropeH MoAen Ha xa$nueno-4t4oKcr,r4gr,r

MeMpl4cropu, 6as*tpau Bbpxy MoAeJra na Jlexronen-Jlafixo, c rpnJraraHe Ha rJraAKa rr
gu$epenqnpyeMa npo3operrua Syurqux, lazvrpaua na rou6ranaulrfl or eKcuoueHqpraJrHr4

Synxquu. Mo4elrr e I,I3cJIe.qBaH rrpl4 pexr,rMr{ Ha MeKo rr rBbpAo [peBKrroirBaHe;
4. klsttprueHo e a:aaJtwrv:tt*o onpe.{eJlrHe Ha [poAbJrxraTeJrHocrra Ha rrM[yncHa rropeAr4qa Ha

[paBobrbnHr4 I4M[yJICI4 c (pnrcupaHo HI{Bo, sa nacrpofiKa Ha cr{HarrrtrrrHrrre reHra Ha
HeBpoHHa Mpexa;

5. flo:rrrp.4enn ca rpaBunnoro $ynr<quoHr.rpaHe vr pa6orocuoco6socr Ha MoAenr,rre c
LI3BbpIIrBaHe Ha KoMnlortpHa cr{Myrrarlur B cpeAa ua MATLAB (GNU Octave) u PSpice.
flolyueurare pe3yJITarI4 [oKa3Bar, qe ycbBbprrreHcrBaHr,rre oT KaHArrAara MeMp[cropHrr

MoAeJII'I ce xapaKTepl,r3,Ipar c no-go6pa rorrHocr r,r c [o-roJrxua eoer<ruBHocr Ha cHMyJraUur{Te B
cpaBHeHI'Ie c KJlac[qecxrte. Mouorpa$uxta npe.qcraB, no.Upo6no pa":pa6orxara ra KoMnrorbpHara
cuw ilarJktLr Ha KJractFrecKpt u ycbBlprrreHcTBaHr,r MeMplrcTopH[ MoAeJru.

Ilpuuocu c HayqHo-npu,nolrceH xapaKmep ce ctdtpcrcam 6 paipa1omxu, c6bp3aHu c:
1. Cm4aeane Ha MoAplfiuryrpan MeMprrcropeH MoAeJr c rpo3operrna (fynxquf, cbc 3acurrcHa

nenunefinocr, npeAcraBJrflBalqa nIEnefina rou6nuaqut or Synxquvre Ha Elroler u Xau u
auaurus B cpeAara ua MATLAB;

2. Crshasane ua nro4u(fulllrpaH onpocreH MoAeir Ha 6asara Ha MoAeJra ua Jlexrones-Jlafixo c
BbBex.qaHe Ha flpax Ha aKTpIBI,Ipaue. Mo4erbr e rrpr,rJroxeH B [acuBHrr uacrpofiuaerrau (lrznrpu
pr e peaJrr.r3?rpau B cpeAara ua SPICE;

3. Paspa6orKa Ha Ir,ro4a(praqnpaH orrpocreu MeMpr{cropeH MoAery lasupau Ha MoAeJr}rre Ha
Jlexroneu-Jlafixo u Eraorer, c flpnnoxeHne rrplr aHirJrrr3 Ha MeMpucropHa Marprrrla-flaMer;

4. Mo4a$raqlrpage Ha MoAena Ha craHraprHu.f, MoAel sa EraoreK Ha rr,rraHoBo-oKcr4AeH
MeMplrcrop, qpe3 cb3AaBaHe Ha rrao4u(pnqrpaHa npo3operrHa Qylrrqnx cac crerreHeH
rroKzBaTeJr, 3aBr,rceu oT npuJroxeHoTo HanpexeHHe ;

5. ?IscnelsaHe Ha HeBpoHHa Mpexa c MeMpr.rcropHr,r crHancr.r B cpeAa na LTSPICE, Simulink,
MATLAB, upfi I,I3rIon3BaHe Ha craHAaprlvt kt rvro4n$uqnpaHr.r MeMp]rcropur4 Mo.qenrr r,r

cblocTaBKa Ha pe3ynTaTr,rTe ;

6. Curvrylaqvtfl. Ha pe,{uqa MeMpr{cropun Bep}rrrd Karo rdHTerparop, roruirecKr,r eJIeMeHTrr,
r:acvrBuu eJreMeHTI,I naMer I,I MeMpr,rcropHu Marpr,rqr,r'acyranrt $lutpu, rlMlyJrceH reHeparop,
HeBpoHHr{ Mpex}r;

7. Crnoctasra Ha nafi-.recto l,I3noJrcBarrr,rre craH.qaprurr lr MoAuSuqupanu MeMprrcropHr,r
MoAenu B cpeAa sa GNU Octave u LTSPICE, fiprr rB[oJr3BaHe Ha ocHoBHrrre Kpr.rreprar,r 3a



cbnocraBKa - ToLIHocr, pa6orHa llecrora, npeBKJIIoqBauI[ cBoficrBa, HeJrrrHefiHocr, cJloxHocr,
BpeMg 3a Cr,rMyJrarlu, 14 nprrJroxr,rMocT.

ITpuuocu c nputtoJrceH xapaKmep ce cudopucam 6 paspa1omrcu, c6bp3aHu c:
1. Ilprnarane na rr,ro4IaSnqupaH orrpocreH MoAeJr Ha ralrrirJroBo-orcr{AeH MeMpucrop B

Ilpocra HeBpoHHa Mpexa ctc cuHarrnrrHz Bpa3KLr, dazvpauu Ha MeMprrcropr4 3a

rlacuSuraqtrfl,Hao6errn, B cpeAa na MATLAB;
2. Paspa6orxa na GNU Octave KoA 3a rrccJreABaHe na uogu$urlktpan MeMpr{cropeu MoAeJr c

lpI,IJIoxeHI,Ie B MeMpllctopno-6asupaHr.r Marpurlu rraMerr,r u rBBBpruBaHe Ha cblocraBKa c
pe3yJrrarr,r or SPICE;

3. flpznaraue ua uo4z$aqupaH onpocreH MoAeJr Ha raHTaJroBo-oxcrzAeH MeMpr,rcrop, c
I,rcnoJrsBaHe Ha arlpoKclrMa\prfi,dazmpau Bbpxy craH,qaprHr,rq MoAer na Yranxuc B MocroBa
cxeMa Ha MeMpucropno-oasupaHa crrHanrr4rrHa BepHra, )rqacrBarrla B HeBpoHHa Mpexa;

4. Ctsgaeane na uo4n$uqapaH Mo.4en Ha rr4TauoBo-Ar,roKcu4eu MeMpr,rcrop, 6asnpau Bbpxy
cTaH,4apTHlLfl MOAen Ua EUOler, BKrrorrBaIII AorIbJrHr,ITeneH cuHycoplAaJreH KoMnoHeHT B

flpo3opeqHara (fynrcqu, c qen 3acLInBaHe ua seryrnefiHocrra Ha MoAeJra? c up[noxeHr,re
np[I aHiuIpI3 B CxeMa Ha HHTerp]rpaula Bep]rra c oilepaufloHeH ycr,rJrBaTeJr, KoHAeH3aTOp 14

MeMprrcrop, B cpe.{a Ha OrCAD PSpice;
5. Crs4arane Ha oflpocTeu arIpoKcI4MVpaH MoAeJr Ha rr4TaHoBo-Ar.roKcilAeH MeMpr{crop c

uo4n$uqupaHa npo3opeuna Synrqur, xou6trnatlufl. or npo3operrHr{Te Sylrrqnr ua
Eraoner u ffornerep, c [pplJloxeuue rrpr4 o6yuenuero u nacrpofir< aratar,r3rycrBeH HeBpoH;

flocrursaril ca cblrtrecrBeHl,I uplrHocr,r B pffiyJrrar or saArr6o.rena pa6ora Ha :ra:a1u1ara u
crruTaM, qe Te ca HeIoBo nuqHo AeIo.

4. 3naqnlrocr Ha rrprrHocrrre 3a Hayrcara rr [paKTrrxara
Hayvuvte rocrfixeHrr Ha KaHAr{Aara ca B gAHa 6ypno pa3B[Barrla ce o6lam - paspa6orna na

MeMpI,IcropHI,I Hauo-pa3MepHrr enerTpoHHrr KoMrroHeHTu, KoHTo Morar Aa cbxpaHflnar lr o6pa6orBar
ran(poprraaqux eIHoBpeMeHHo, I{Mar peArrUa ilpe.qr.rMcrBa Karo [o-BHcoKa [Jrbruocr Ha cbxpaHeHue
ua nu(popuaqllff, tlo-Hficxa KoHcyMarIIu Ha eHeprr{, H Bb3MoxHocr 3a 6rpaa o6pa6orra na
ran$oprraaqux. Metrpzcropure ce LI3rIoJBBar 3a cbsAaBaue Ha HeBpoHHln Mpexfi r4 HeBpoMop$nn
flpoqecop]I, KoI{To uMrrfipar Mo3EKa r,I ca cuoco6ur Aay,tar kr.qa ce a.qarrTnpar. Heo6xoArrMocrra
or paspaoorKa Ha a,{eKBarHrI MoAeJrr4 Ha Mer\4pracropr,r ollpeAens 3HarMMocrra rra uprrHocr4Te B

HarrHuTe TpyAoBe Ha KaHAr4AaTa.

Bucoxa orleHKa 3a [pIBHaH]Iero Ha paspa6omrme Ha Kan.qrrAara cpe4 HafrHr.rre cpegttr y Haa
z n uyx6una ce cr,Abpxa ete fiarca, qe 6onurzscrBoro or rry6anrarllar{Te ca pe$eprapalr v
lIHAeKcupaHI,I B cBeroBHorI3BecrHrITe 6azu AaHHr,r c Hayqua un$oprrlaqzs. flocoqen*t ca ganuuza20
rlurupanfir na rry6nurarlzr,ITe Ha KauAr4,{ara.

KonrrecmeHllTe [oKa3areJrr,r rra Kp]rrepur{To 3a 3aeMaHe Ha aKaAeMr4quara .4nbxuocr ca
crI€BeHpL flpegcrarenrrc uy6rmrallurr or KaHArrAara ca rpylupaHr,I tto rroKiBareJrr,r ,,8'0, ,,Io' ,,A" t4

,,X". ffo rpyla ,,8" rpl4 MI,IHTIMaJIeH 6pofi rouxu 100 r. ca tfoprrauparru or KaHAr.r4ara 100 r. flo
rpy[a ,,f" rrpu M]IHITMaJIeH 6po[ rour<n 200 r. ca SoprvrnpaHrt or KaH.qr4Aara 250 r. flo rpyta ,,,("
rpu MLIHLIMIIITeH 6pofi to.mu 50 t. ca Sopnrapaur.r or KaHAr{Aara 200 r. flo rpyna ,,X" rtpn
MIH]IMaJIeH 6pofi:rouxu 30t. ca $oprraupanra or KaHAr4.qara 156 r. O6rqo ca r,r3rrbJrHe:rterT56 r. rrpu
neo6xoArEvru 430r-

5. Kpurnunu 6elexxu rl nperopbnr,r

Hruaira KpururlHrl 6eaexru rrna pa6oraTa Ha KaH.qnAara. flpenoprxara Mra e HeroBrare
ycreluHpl I{3cJreABaHLIx u paspaooTKu Aa [poAbJrxar r4 saHanpel. Te npe.qcraBJr{Bar uHTepec 3a



AoKTopaHTH, I4HxeHepI{ u I,I3CJIeAOBaTeJT[, KOI.ITO paoOTflT B O6IaCTTa HA A&aJrvga, KOMnIoTbpHOTO

MoAenr4paHe vr ct4Myral\ptfl. Ha MeMpprcropH u MeMpucTopHz ycTpoficTBa.

SAKTIOqEIII,IE
Pa6otata Ha rrl. ac. A-p unx. Croxu Krapunos Btpxy MoAeJrrrpaHe rr KoMrrrorupukr cvtwrra\uzt

Ha MeMpI,ICTOpTI C [pI,IJIOxeHIZs B ]r3CJIeABaHe Ha MeMpr4CTOpHE Beprlru B eneKTpoHIJn cxeMv Lt

HeBpoHHlI Mpexfi ce xapaKTepvsr4pa crc gaArr6oqeHocr r,r BrrcoK upo$ecroniutr3tM Lr c:o4lsp)Ka

csryecTBeHr,r Ha) rHr4, HarrHonp[JroxH[r u fipuJroxH,r flpurrocrl.
flocuarrlarrare pe3yJITarI,I IrorBbpxxaBar KaKTo coJrlrAHara reoperr4rrHa flo,{roroBKa, TaKa ur

orJII4lIHoro BnaIeeHe Ha cpeAcrBarasa KoMrrrorbpHo Mo.{enrrpaHe. flpegcraBeHrare paspa6omra ce
xapaKTepl43vpar c'bc:aAu6oqeHocr, rrocrr{raHe Ha 3HarruMr4 peyJlTarrr [r ctAbpxar cbruecrBeHrr
rIpIaHocI{ c HayrIeH, Ha}nrHo-[plrJroxeH rt rrpt4rroxeH xaparTep. Haupanenrate uy6nurcaquu ca
[peAcTaBeHr.I Ha aBTop]ITeTHIT HayqHI,I (fopyrrau, BKJrroqeHLr ca B cBeToBHtr 6asvt ga*rnu u ca

Aocro.,IHue Ha MexIyuapoAHara Ha) rna o6qnom.
Brs ocuosa Ha 3arro3naBaHero c [pelcraBeH]rre Ha) rHpr rpyAoBe, T{xuara 3uaqraMocr,

cB.4bpxailu{Te ce B TflX HayqHI,I, HayqHOIpI,IJIOXHI{ I{ IpI,IJIOXHI,I npIrHOCI,r, C!II4TaM, qe Te OTrOBaprT
Ha[bJIHo Ha kBI,IcKBaHufiTa ua 3PACPE, rpaB[rJrur{Ka 3a npr.rJraraHe Ha 3PACPE n flpanunnilKaza
ycnoBllf,Ta u peAa sa npugo6lrBaHe Ha HayqHH crerreHr.r n TY{o$rzx. Hauupalr 3a ocHoBarenHo,qa
[peAJloxa Ha yBaxaeMoro Hayrno xypr4 ur. ac. A-p HHx Crogn Mrxafinor Kupunor Aa 3aeMe

aKaAeMilquara AncNcHocr ,,AoIIeHT" B upoQecuonirrrHoro HarrpaBneurre 5.2. Ener<rporexr-rrzxa,
eJIeKTpoHI,IKa rI aBToMaruKa, Haf{Ha crreurranHocr TeoperuuHa eJroKTporexur,rKa.

[ara: 03.07.2025 r. TIJIEH HA XYPI,ITO: /ru/
(upoQ.A-p r4Hx. E. fasNena)
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OPINION

on the competition for the academic position of "Associate professor"

in the professional field5.2. Electrical Engineering, Electronics and Automation,
specialty: Theoretical Electrical Engineering,
announced in the State Gazette issue 28101.04.2025
with candidate: Stoyan Mihaylov Kirilov, Dr. Eng., Senior assistant professor
Member of the scientific jury:
Elissaveta Dimitrova Gadjeva, Dr. Eng. , Professor

1. General characteristics of the candidaters research and scientific-applied activities
For participation in the competition for "Associate Professor" in the professional field 5.2.

Electrical engineering, electronics and automation, specialty Theoretical electrical engineering, the
candidate is the Senior assistant professor Dr. Eng. Stoyan Mihaylov Kirilov from the Department of
"Theoretical Elechical Engineering", Faculty of Automation of the Technical University - Sofia.

The candidate participates in the competition with a monographic work - 1 issue and 25
scientific articles and reports. Of these, 18 are published in scientific publications that are referenced
and indexed in the world-famous databases of scientific information SCOPUS and Web of Science.
Three of them are in publications with impact rank SJR. Two scientific publications are in non-
refereed joumals with scientific review or edited collective works. In 4 of the publications by two
authors from group "G" the candidate is a lead co-author. Data for 20 independent citations are
presented. The candidate has participated in two international projects.

Based on the materials provided by the Senior assistant professor Dr. Eng. Stoyan Kirilov, it is
established that the national requirements of the Law for the development of the academic staff in the
Republic of Bulgaria, the regulations for the implementation of this law and the regulations for the
conditions and procedures for acquiring scientific degrees at TU-Sofia have been met.

The submitted publications are grouped according to the quantitative indicators of the criteria
for holding the academic position. A total of 756 items have been met, with 430 items required.

2. Assessment of the candidate's pedagogical training and activities
Senior Assistant Professor Dr. Eng. Stoyan Kirilov has over 10 years of pedagogical experience

in the Department of Theoretical Electrical Engineering, Faculty of Automation of the Technical
University - Sofia as an assistant professor and Senior assistant professor. He is a co-author of one
textbook - part I and part 2.

Over the past 3 years, he has led a total of 156 hours of lectures at the Technical University -
Sofia in the following disciplines: "Theoretical Electrical Engineering I", "Theoretical Electrical
Engineering II", "Electrical Engineering I" (specialty Industrial Engineering in English IIAE) at the
Faculty of English Engineering Education (FAEO), "Discrete Structures" (specialty ISID - Faculty of
Industrial Technologies (FIT). By group of indicators "J": with a minimum number of points of 30
points, the candidate's scores are 156 points.

3. Main scientific and scientific-applied contributions
The scientific activity of Senior assistant professor Dr. Eng. Stoyan Kirilov is dedicated to

solving current problems related to the study, modeling and computer simulation of memristors, as
well as their application in the development of electronic devices with a high degree of integration.



The contributions can be attributed to proving with new means significant new aspects of
already existing scientific fields, problems, theories, hypotheses.

Significant scientific contributions have been achieved with the development of advanced
memristor models and their computer implementation.

1. The Jogleker memristor model has been modified, with the exponent in the window function
being expressed as a function of the voltage applied to the memristor, in order to more realistically
reflect the nonlinear ionic displacement of the alloying component;

2. A modified simplified memristor model has been developed, based on the Lehtonen-Laiho
model, using a smooth Biolek function and inkoducing an activation threshold. The model has been
studied in soft and hard switching modes;

3. A modified simplified memristor model of hafnium dioxide memristors has been created,
based on the Lehtonen-Laiho model, using a smooth and differentiable window function based on a
combination of exponential functions. The model has been studied in soft and hard switching modes;

4. An analytical determination of the duration of a pulse train of rectangular pulses with a fixed
level has been performed for tuning the synaptic weights of a neural network;

5. The correct functioning and operability of the models have been confirmed by performing
computer simulation in the MATLAB (GNU Octave) and PSpice environments.

The results obtained show that the memristor models improved by the candidate are
characterized by better accuracy and greater efficiency of simulations compared to the classical ones.
The monograph presents in detail the development and computer simulations of classical and
advanced memristor models.

Contributions of a scientific-applied nature are contained in developments related to:
1. Creation of a modified memristor model with a window function with enhanced nonlinearity,

representing a linear combination of the Biolek and Han functions and analysis in the MATLAB
environment;

2. Creation of a modified simplified model based on the Lehtonen-Laiho model with the
introduction of an activation threshold. The model is applied in passive tunable filters and is
implemented in the SPICE environment;

3. Development of a modified simplified memristor model based on the Lehtonen-Laiho and
Biolek models, with application in the analysis of a memristor matrix-memory;

4. Modification of the model of the standard Biolek model of a titanium-oxide memristor, by
creating a modified window function with a power exponent depending on the applied voltage;

5. Investigation of a neural network with memristor synapses in the LTSPICE, Simulink,
MATLAB environment, using standard and modified memristor models and comparison of the
results;

6. Simulation of a number of memristor circuits such as integrator, logic elements, passive
memory elements and memristor matrices, passive filters, pulse generator, neural networks;

7. Comparison of the most commonly used standard and modified memristor models in the
GNU Octave and LTSPICE environment, using the main comparison ariteria - accuracy, operating
frequency, switching properties, nonlinearity, complexity, simulation time and applicability.

Applied contributions are contained in developments related to:
1. Application of a modified simplified model of a tantalum oxide memristor in a simple neural

network with synaptic connections based on memristors for object classification, in a MATLAB
environment;

2. Development of GNU Octave code for studying a modified memristor model with application
in memristor-based matrix memories and comparison with SPICE results;



3' Application of a modified simplified model of a tantalum oxide memristor, using
approximations based on the standard Williams model, in a bridge circuit of a memristor-based
synaptic circuit participating in a neural network;

4. Creation of a modified model of a titanium dioxide memristor, based on the standard Biolek
model, including an additional sinusoidal component in the window function in order to enhance the
nonlinearity of the model, with application in the analysis of an integrating circuit with an operational
amplifier, a capacitor and a memristor, in the orcAD pspice environment;

5. Creation of a simplified approximate model of a titanium dioxide memristor with a modified
window function, a combination of the Biolek and Yogleker window functions, with application in
the training and tuning of an artificial neuron;

Significant contributions have been achieved as a result of the candidate's in-depth work and I
believe that they are his personal work.

4, Significance of contributions to science and practice

The candidate's scientific achievements are in a rapidly developing field - the development of
memristor nano-sized electronic components that can store and process information simultaneously,
have a number of advantages such as higher information storage density, lower energy consumption
and the ability to process information quickly. Memristors are used to create neural nefworks and
neuromorphic processors that imitate the brain and are able to learn and adapt. The need to develop
adequate memristor models determines the significance of the conkibutions in the candidate's
scientific works.

A high assessment of the recognition of the candidate's developments among scientific circles
in our country and abroad is contained in the fact that the majority of publications are referenced and
indexed in world-renowned databases of scientific information. Data on 20 citations of the candidate's
publications are indicated.

-The quantitative indicators of the criteria for occupying the academic position have been met.
The publications submitted by the candidate are grouped by indicators "8", rrcrr rrD* and "J". In group
"8" with a minimum number of points of 100 points, the candidate has formed 100 points. In group
"G" with a minimum number of points of 200 points, the candidate has formed 250 points. In group
"D" with a minimum number of points of 50 points, the candidate has formed 200 points. In group
"J" with a minimum number of points of 30 points, the candidate has formed 156 points. lntotal,756
points have been completed with 430 points required.

5. Critical remarks and recommendations

I have no critical remarks on the candidate's work. My recommendation is that his successful
research and developments continue in the future. They are of interest to doctoral students, engineers
and researchers working in the field of analysis, computer modeling and simulation of memristors
and memristor devices.

CONCLUSION

The work of Senior assistant professor Dr. Eng. Stoyan Kirilov on modeling and computer
simulations of memristors with applications in the study of memristor circuits in elechonic circuits
and neural networks is characteized, by thoroughness and high professionalism and contains
significant scientific, applied science and applied contributions.

The achieved results confirm both the solid theoretical preparation and the excellent mastery of
computer modeling tools. The presented developments are charucterized by thoroughness,
achievement of significant results and contain significant contributions of a scientific, applied science



and applied nature. The publications have been presented at authoritative scientific forums, are

included in world databases and are available to the international scientific community.
Based on the familiarization with the presented scientific works, their significance, the

scientific, applied and applied contributions contained in them, I believe that they fully meet the

requirements of the Law for the development of the academic staff in the Republic of Bulgaria, the

regulations for the implementation of this law and the regulations for the conditions and procedures

for acquiring scientific degrees at TU-Sofia. I find it reasonable to propose to the Honorable Scientific
Jury Senior assistant professor Dr. Eng. Stoyan Mihaylov Kirilov to take the academic position of
"Associate Professor" in the professional field 5.2. Electrical Engineering, Elecffonics and

Automation, scientific specialty Theoretical Electrical Engineering.

Date:

03.07.2025 l"z" /MEMBER OF THE ruRY
(Prof. Dr. Eng. E. Gadjeva)
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