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no KoHKypc 3a saeMaHe Ha aKaEeM[L{Ha AflbxHocT,,,qoLleHT"
o6nacr Ha Bilcuero o6pasosanme 5. ,,TexHhgecKu HayK["

npo$ecroHanHo Han paBfl eHile 5.2,, EnexrporexH[Ka, ereKTpoH nta n aBToMarrra"
cneLlnanHocr,,TeoperuqHa ereKTporexHt4 Ka"

o6seeH e EB 6p. 28 I 01.04.2025 r.
ga H)Dr(Al4Te Ha Karegpa,,TeoperrrqHa eneKTporexHrKa"

Ha Oarynrer ,,ABToMan4Ka", TY - Co$rn
c KaHfltagar: rn. ac. A-p uxx. Crogn Mrxafinoe Knpunoe

t{neH ua HayqHoro xypl4: npo$. AH. l4Hx. Banepn Maproe MnageHoe

1. O6ua xapaKTephcrnKa Ha HayqHo[3cneiqoBarercKara u
HayqHonpnnoxHara geiHocr Ha KaHEhAara

KaHgN4arur 3a aKageMilqHara AnbxHocr ,,,[oqeHT" B Karerqpa ,,TeopetrvHa
eneKTporexHt4Ka" ua Oaxynrera no aBToMar[Ka npil TexH[r{ecxr yHilBepcilTer - Co$ran
e A-p t4Hx. CrosH [Ut4xatZnoe Kupnnoa, xofiro B MoMeHTa e ru]aBeH acilcreHT B cbulara
KareApa.

!-p nHx. Cronu Kupunoa yL{acrBa B KoHKypca c 16 HayvHr4 Tpyga. Kurvr rpyna B or
Ml4HilManHrre N3ilcKBaHng 3a 3aeMaHe Ha aKarqeMhqHara AnbxHocr ,,!oqeHT" e
npegcraBeHa uoHorpa$mrra ,,Mogen[paHe A cvuynall,ua Ha MeMpucropt4 t4

MeMprcropHil Bepilril B eneKTpoHHr4 cxeMn h HeBpoHHr4 Mpext4", t434a.qeHa npes2025 r.,
KoFTo uocw 100 roqxra. lly6nraxaqrailTe, npe,qcraBeHh KbM rpyna l-, norpNear RBa or
noKa3arent4Te Ha rpynara. l-lo noxasaren l-7 uva230 ToLtKt4, $oprvrrapaHn ot 13 HayvuN
ny6nNraqran, Tpt or Kol4To ca c SJR. flo noxasaren [-8 ca npeACTaBeHh ABe HayqHh
ny6nrraqram c HayqHo peqeH3rpaHe, Kor4To Hocsr 20 roqrra. flo eAnH or noKa3arenilTe
Ha rpyna E ranEuAart r cbtJ{o hMa npeAcraBeH[.qoKa3arencrea. noxa3arerFT ff12nocn
200 ro,rxm. OcaeH ToBa, A-p l4Hx. CrosH Krprnoe e yqacrBan B eA[H npoeKT,

SrHaHcrpaH or OoH4,,Hay,{Ht4 ttocnehBaHnfl".
Or npegcraBeHara cnpaBKa e Br4,qHo, qe MrHilMaflHrre HaLlHoHanHVi ltgt IKBaHVA

ea nprgo6ilBaHe Ha aKa4eMrqHara AnbxHocr ,,4oqeHT" ca il3nbflHeHra. O6r4ranr 6potZ
Tot{Kl4 Ha KaHrqilrqara e 756, npil Ml4Hl4ManHn ttgncKBalun 3a 3aeMaHe Ha An[ ,,,qoLqeHT" or
430, roero e 1.76 nbrm npeBtaueHile.

2. Oqenra Ha neAarornqecKara nof,roroBKa u gefrnocr Ha KaHfluAara
3a axageunL{Hara.qnbxHocr, 3a Konro e noAa.qeHa RaH1n1arypara, yMeHhero 3a

npenorqaBarencKa pa6ora cbc cry4eHTr e or cbuJecrBeHo 3HaL{eHile. Bug ocHoea Ha
npeAocraBeHilTe Marephanfi e BhrqHo, qe rfl. ac. A-p taHx. Crocu Krprnoe e Bo4tan
neKlll4l4 no TeoperrL{Ha efleKTporexHuKa I n ll, EnexrporexHilKa ra lracrperHr crpyKTypt4
Ha cryAeHTil or ceAeM pa3nrqHil cneqilanHocrh: llprnoxxa MareMarilKa vi

ux$oprraarNra, l4H$opMarhKa m co$ryepHr HayK , VlagyupnanHo rHxeHepcreo (Ha

anrnrtlcxr esrx), Asanrg Ha AaHHn, l4HrenrreHTHr4 chcreMn 14 n3KycrBeH [HTeflexr (Ha

6unrapcxn v anrnnilcxta esrr), AeroMrarrxa, NuQopruallkroHHa r ynpaBnflBau-la rexHhKa.
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Cnopeg npilnoxeHilTe orqeril, B KaqecrBoro cl4 Ha AoKTop h rnaBeH achcreHT, CrogH
Kupunos e BoAiln ner neKll4oHHrr Kypca Ha crygeHTr or OKC ,,6aKanaBbp", flBa or Kol4To

Ha aHrnnilcKh e3ilK. VlsncxaaaunTa or rpyna X ca msnuflHeHil, raro o6u{nnr 6pofr ToqKn

Ha KaHAnAara e 156. OcaeH ToBa, KaH4ilAarbr ilMa il npe4nueH ne4aroruqecKil onilT,
BKflrOtrHTeflHO npenoAaBaHe no xhMr4tr B cpeAHh yqvnvula.

Curraru, qe nocoqeHara ne4arorrqecKa gerlHocr Ha rn. ac. E-p Crocn Krpnnoa
KopecnoHflhpa il3qnno c o6seeHara reMarhKa Ha KoHKypca.

3. Ocroenh HayqHlr, Hayr{HonplalroxHr4 lr nptanoxHr nptaHocr4
Hayvuara gefiuocr Ha KaH.qh4ara no KoHKypca rn. ac. A-p r4Hx. Cronn Kuprnoa e

e o6nacrra Ha KoHKypca il e HacoqeHa KbM r43cnegBaHun e o6nacrra Ha MeMphcrophre
il MeMpvrcTopHilTe Beprril h no-cneLlraflHo B MoAeflhpaHeTo Ha MeMprcTopl4.
Onpegennu nphHocilTe Ha KaHEhAara Karo HayqHonpilnoxHr4 il npilnoxHN. Te ruorar ga
6rgar o6o6qeHr Karo AoKa3BaHe c HoBr4 cpe4crBa Ha cbu{ecrBeHu HoBn crpaHil Ha

Beqe crrulecTByBau-{4 HayqHr o6nacru, npo6neur, Teopfir4, xilnoTe3il; cb3AaBaHe Ha

HoBta Knacil$rraqrn, Merofl 14, MeroAHKr4, MoAerh, an ropilTM 14, n porpaMil, MeroAonorilr,
KoHcrpyKrlr4r; SopruynilpaHe Ha KpilTepnh; cbsgaBaHe Ha cilcreMarr3rpaH npaKThKo-
nprnoxeH aHanilo; nonyl{aBaHe Ha norBbpflilTenHh Sarrn.

Hayuxo-npufloxHure npuHocu ca:
. Pagpa6orBaHe il MoAenilpaHe Ha MeMpilcropura ycrporZcrBan Marphr-lr/. [lpegnoxenu

ca n ca aHanngvpaHr rrao4r$rqrpaHr MeMprcropHlr MoAenH c HenuHeilHr
npo3opeqHr Qyuxqnu (Ha EtaofleK, XaH r Crpyroa-Yranrrvrc). Mogenrre ca
cnMynnpaHil e I4ATLAB n SPICE. [zlscnegaaHn ca nacnaltt MeMphcropHr Marprqn
naMer, 5aaupanw Ha Merar'r-oKor4flHn MeMpmcropvl, nrextvtre pa6orHr pexhMr/.

. Ontruu3al\vfl 14 cpaBHeHhe Ha MeMphcropHr4 MoAenh. BueegeHN ca nparoBm
MexaHil3Mr4 14 creneHHh npo3opeqHu SyHxqnu sa nogo6peBaHe Ha Mo4ennre, KaKTo

Lr KpurepilLl 3a cpaBHeHNe no rovHocr, uenuneilxocr h cnoxHocr Mex(Ay craHflaprHr,l
n uo4rSrqttpalvi Mo4enil, Koero noAnoMara raa6op r paspa6orKa Ha no-eQerrreHr
MeM pncTopH14 cl4cTeM n.

. llurerpalrytqu npunoxeHre B eneKTpoHHrl cLlcreMu il cxeMh. Paspa6oreHhre MoEenil
ca r3nor3BaHil npn cb3AaBaHe Ha efleKTpouur ycrpoficrBa Karo $nnrpn, rMnyflcHr4
reHepaTopl4, HeBpoHHl4 Mpexil il florhqecKn cxeMh, peaflil3hpaHh B pa3nilqHil
nnar$opvtr (LTSPICE, OTCAD, [\4ATLAB), Karo no ro3t4 ca AeMoHcrpnpaHr
npaKThqecKn Bb3MoxHocl4 3a MeMphcropHilTe rexHonormu e 6u4eu1r4 npnnoxeHhn.

llpunoxnrre npuHocu ca:
r Paspa6oreHil ca onpocreHr m uognQrarlilpaHu MoAenr Ha raHTanoBo-oKcr4AHr4 14

TilTaHOBO-Al4OKCr4AHr4 MeMphCTOpr4, KOT4TO Ca np]/lno}KeHn B HeBpOHHl4 Mpexr 3a

xnacn$nraunn Ha o6ertn, uacrpotlxa Ha cilHanrrt{Hh rerlra ra SyHxqroHhpaHe B

MeMprcropno-6asmpaHr Marp[qnnpn pa3nklqHr pexhM14 (aanrc n vereHe). TecreaHil
ca qpe3 IVIATLAB, SPICE r,r GNU Octave, Karo AeMoHcrpilpar e$errraHocr N

cbBMecT[MocT 3a ilHTefl ilreHTH]4 CNCTeMn.

. Paspa6oreHilTe MoAeflr ca BKnloqeHil B pa3ntat{H]4 e.neKTpoHHr4 cxeMil (cruanruuHm
Bepmril, ilHTerpnpaqu ycrporZcrBa, MocroBr4 cxeMil) aa cruynaqvn Ha HennHerZHr
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Synxqrr u HacrpotZKa Ha napaMerph, Karo e ocnrypeHa onrtaMr43aqv+ vt cpaBHeH[e
MexAy pa3nmqHn MoAenil sa nogo6peBaHe ua 6u4eu1n MeMphcropun ycrpofrcraa.

4. 3HaunMocr Ha nphHoctare 3a HayKara H npaKTxKara
O6ulara Mu oqeHKa sa rpyAoBere Ha KaHAuAara e, qe ca peueHil HsKor4 oaAaqu c

HayqHo-l43cnerqoBarencKul t4 l4HxeHepHo-nphfloxeH xapaKTep. flonyuennre pe3ynrarn
Morar Aa 6ugar r3nongBaHV A npn npaKTnqecKr npil.noxeHwA.

CtrnacHo nprnoxeHilTe AoKyMeHTn or g-p KrapranoB, no noKa3aren 112 nvia 20
6por qurupaHhq B HayqHh nsAaHnA, peSeprapaHLr h uHEeKcnpaHV B cBeroBHot4sBecrHr4
6asil AaHHU c HayqHa ran$oprvraqrar (Scopus). O6r4mnr 6porl rovrh no noKa3aren .[ e
200. l-lpunocnre B HayqHhre rpy4oBe Ha KaHAHAara ca 3HaquMu sa o6nacrra, B Konro
roil pa6oru, a luvrnpau,n+Ta ilM noKa3Bar, qe ca HaMeprnil no4xognua oqeHKa or
HayqHhTe cpeAil"

llpaemnHnrur Ha TY-CoQran 3a npilnaraHe Ha 3PACPE Srarcrapa neo6xoguu
Ml4HnManeH 6potl +ttftApalttr or 50 Tot{K14. 3Haqntenuoro npeBltrreHile Ha r3[cKBaHero
3a qhTilpaHnB e cBnAeTencTBO, qe TpyrqoBeTe Ha KaHflilAaTa il CbOTBerHilTe pe3ynTaTa4
ca u3BecrHil Ha HayqHara o6qecrBeHocr e obnacrra Ha KoHKypca.

5. Kprruvnu 6enexxu H npenopbKt4
HqMar\a Kprn4lrHr4 6enexxr no cbqecrBo 3a npeAcraBeHhre B KoHKypca

Marepilanil. Tpygoeere Ha KaHAilEara ca HanrcaHh Ha go6rp HayqeH estAl n c go6pa
KoMnereHTHocr. llpenoprrqBaM Ha A-p rHx. Crosn Krprnoe B cBoero HayqHo pa3B r'ne
Ea npoAbnxr u3cneABaHrflTa e ne6paHoro HanpaBneHile, Karo npe4craBfl pe3ynrarilTe
oT TEX B MeXAyHapOAHl4 Cnellilanh3npaqn n3EaHVA, nO Bb3MOXHOCT TaKnBa C rMnaKT

Saxrop. ArrilsHoro yqacl4e e xoHSepeHqrzt.z. h ceMhHapil ule yBenrqn B.AanMocrra Ha
HeroBara pa6ora. TupceHero Ha $rHaucupaHe qpe3 KoHKypcr 3a HayL{Hh npoeKTh 14

rpaHToBe u-le ocurypr Heo6xo4viurTe pecypcr4. Yqacrmero B KypcoBe il cneqnanv3aqnvt
ule noEAbpxa aKTyanHocTTa Ha 3HaHileTa My.

3AKTloqEHhE
Bus ocHoBa Ha il3noxeHoro no-rope cqilTaM, qe KaHgh4arbr orroBapff Ha

Ll3l4cKBaHLIera Ha 3PACPE, llpaemnurxa 3a HeroBoro nprnaraHe, KaKTo n Ha ycnoBtflTa
h pefla 3a 3aeMaHe Ha aKaEeMHLrHh AnbxHocl4 e TexHrqecKhn yHhBepcrrer - Co$ran.
Toea MILI AaBa ocHoBaHile y6e4eHo Aa npeAnoxa rfl. ac. A-p CrosH Mhxafnoe Kupmnoa,
Aa 3aeMe aKaAeMr4r{HaTa AnbxHOCT ,,EOr-leHT" B npo$ecroHanHo HanpaBneHue 5.2.
EnerrporexH[Ka, eneKTpoHlaKa h aBToMarilKa, cneumanHocr ,,Teoper]4,{Ha
eneKTpoTexHrKa", KI,M KaTeApa ,,TeopetilqHa eneKTpoTexHrKa" Ha QA.

[ara: 26.06.2025 r, qflEH HA XYPI4TO: P?. /
/npoS. 4u Banepm MnageHoe/
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OPIN!ON
on the competition for the academic position of "Associate professor"

field of higher education 5. "Technical Sciences"
professionalfield 5.2 "Electrical Engineering, Electronics and Automatics"

specialty "Theoretical Electrical Engineering"
announced in the Bulgarian State Newspaper No. 28 I 01.04.2025

for the needs of the Department of "Theoretical Electrical Engineering"
of the Faculty of Automatics, Technical University of Sofia

with candidate: Chief Assist. Prof. Dr. Eng. Stoyan Mihaylov Kirilov

Member of the scientific jury: Prof. D.Sc. Eng. Valeri Markov Mladenov

1. General characteristics of the candidate's research and applied science
activities

The candidate for the academic position of "Associate Professor" in the
Department of Theoretical Electrical Engineering of the Faculty of Automatics at the
Technical University of Sofia is Dr. Eng. Stoyan Mihaylov Kirilov, who is currently a chief
assist. professor in the same department.

Dr. Eng. Stoyan Kirilov participated in the competition with 16 scientific works. The
monograph "Modeling and Simulation of Memristors and Memristor Circuits in Electronic
Schemes and Neural Networks", published in 2025, was submitted to group B of the
minimum requirements for holding the academic position of "Associate Professor", which
carries 100 points. The publications submitted to group G covertwo of the indicators of
the group. Under indicator G7, there are 230 points, formed by 13 scientific publications,
three of which are with SJR. Under indicator G8, two scientific publications with scientific
review are submitted, which carry 20 points. Under one of the indicators of group D, the
candidate also has evidence presented. lndicator D12 carries 200 points. ln addition, Dr.
Eng. Stoyan Kirilov has participated in a project funded by the Scientific Research Fund.

The submitted report shows that the minimum national requirements for acquiring
the academic position of "associate professor" have been met. The candidate's total score
is 756, with the minimum requirements for occupying the position of "associate professor"
of 430, which is 1.76 times the excess.

2. Evaluation of the candidate's pedagogical training and activity
For the academic position for which the application is submitted, the ability to teach

students is essential. Based on the materials provided, it is evident that Chief Assistant
Prof. Dr. Eng. Stoyan Kirilov has lectured on Theoretical Electrical Engineering I and ll,
Electrical Engineering and Discrete Structures to students from seven different
specialties: Applied lVlathematics and lnformatics, lnformatics and Software Sciences,
lndustrial Engineering (in English), Data Analysis, lntelligent Systems and Artificial
lntelligence (in Bulgarian and in English), Automatics, lnformation and Control
Engineering. According to the attached reports, in his capacity as a PhD and Chief
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Assistant Professor, Stoyan Kirilov has lectured on five lecture courses for students from
the Bachelor's Degree Program, two of which in English. The requirements for group G
are met, with the candidate's total score being 156. ln addition, the candidate also has
previous teaching experience, including teaching chemistry in secondary schools.

I think that the indicated pedagogical activlty of Chief Assistant Prof. Dr. Stoyan
Kirilov fully corresponds to the announced topic of the competition.

3. Main scientific, applied scientific and applied contributions
The scientific activity of the candidate for the competition, Chief Assistant Prof. Dr.

Eng. Stoyan Kirilov, is in the field of the competition and is aimed at research in the field
of memristors and memristor circuits, and in particular in the modeling of memristors. I

define the candidate's contributions as scientific-applied and applied. They can be
summarized as proving with new means significant new aspects of already existing
scientific fields, problems, theories, hypotheses; creating new classifications, methods,
methodologies, models, algorithms, programs, methodologies, constructions;formulating
criteria; creating a systematized practical-applied analysis; obtaining confirmatory facts.

The scientific-applied contributions are:
. Development and modeling of memristor devices and arrays. Modified memristor

models with nonlinear window functions (of Biolek, Han and Strukov-Williams) have
been proposed and analyzed. The models have been simulated in MATLAB and
SPICE. Passive memristor memory arrays based on metal-oxide memristors and their
operating modes have been studied.

. Optimization and comparison of memristor models. Threshold mechanisms and power
window functions have been introduced to improve the models, as well as criteria for
comparison of accuracy, nonlinearity and complexity between standard and modified
models, which supports the selection and development of more efficient memristor
systems.

. lntegration and application in electronic systems and circuits. The developed models
have been used in the creation of electronic devices such as filters, pulse generators,
neural networks and logic circuits, implemented in various platforms (LTSPICE,
OTCAD, MATLAB), thereby demonstrating practical possibilities for memristor
technologies in future applications.

The applied contributions are:
. Simplified and modified models of tantalum oxide and titanium dioxide memristors have

been developed and implemented in neural networks for object classification, synaptic
weight tuning, and functioning in memristor-based matrices in different modes (write
and read information). They have been tested using MATLAB, SPICE, and GNU
Octave, demonstrating their efficiency and compatibility for intelligent systems.

. The developed models are incorporated into various electronic circuits (synaptic
circuits, integrating devices, bridge circuits) for simulations of nonlinear functions and
parameter tuning, providing optimization and comparison between different models for
improving future memristor devices.
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4. Significance of contributions to science and practice
My overall assessment of the candidate's work is that some tasks of a scientific-

research and engineering-applied nature have been solved. The results obtained can also
be used in practical applications.

According to the documents attached by Dr. Kirilov, under indicator D12 there are
20 citations in scientific publications, referenced and indexed in world-renowned
databases of scientific information (Scopus). The total number of points under indicator
D is 200. The contributions in the candidate's scientific works are significant for the field
in which he works, and their citations show that they have found appropriate appreciation
from the scientific community.

The regulations of TU-Sofia for the implementation of the LDASRB set a minimum
number of citations of 50 points. Significantly exceeding the citation requirement is
evidence that the candidate's works and the corresponding results are known to the
scientific community in the field of the competition.

5. Critical notes and recommendations
I have no critical remarks on the substance of the materials submitted in the

competition. The candidate's works are written in good scientific language and with good
competence. I recommend that Dr. Eng. Stoyan Kirilov, in his scientific development,
continue his research in the chosen field, presenting the results of them in international
specialized publications, preferably those with an impact factor. Active participation in
conferences and seminars will increase the visibility of his work. Seeking funding through
competitions for scientific projects and grants will provide the necessary resources.
Participation in courses and specializations will maintain the relevance of his knowledge.

CONCLUS!ON
Based on the above, I think that the candidate meets the requirements of the Law

on the State Administration of Education, Science and Technology, the Regulations for
its implementation, as well as the terms and conditions for holding academic positions at
the Technical University of Sofia. This gives me reason to confidently propose the Chief
Assistant Prof., Dr. Stoyan IVihaylov Kirilov, to occupy the academic position of "associate
professor" in the professionalfield 5.2. Electricalengineering, electronics and automatics,
specialty "Theoretical electrical engineering", at the Department of "Theoretical electrical
engineering" of the Faculty of Automatics.

Date: 26.06.2A25 tVlember of the Jury: /* /

lProf . DSc. Valeri Mladenov/
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