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CTAHOBUWLWE

Mo KOHKYPC 3a 3aeMaHe Ha akageMuyHa OnbXHOCT ,40LUeHT"
obnact Ha BucLueTo obpa3oBaHue 5. ,,TexHU4Yeckn Haykn“
npodgpecrnoHanHo HanpaeneHue 5.2 ,,EnekTpoTexHuka, eNnekTpoHUKa U aBToMaTuka“
cneunanHocT ,TeopeTUYHa eNeKTPOTEXHUKA"
06sBeH B [1B 6p. 28 / 01.04.2025 .
3a HyXXguTe Ha kategpa ,, TeopeTU4Ha eNneKkTPoTeXHUKa"
Ha PakynTeT ,ABTOMaTuka“, TY — Cocus
C KaHguparT: rn. ac. a-p uHx. CtosaH Munxannos Kupunos
YUneH Ha Hay4yHOTO Xypw: npod. AH. MHX. Banepn Mapkos MnageHos

1. O6wa xapakTepucTMKa Ha Hay4YHou3scnegoBarTenckara u
Hay4YHonpuroxHaTa AeMHOCT Ha KaHauaarta

KaHgupaTeT 3a akagemuyHata gnwxkHocT JoueHT* B kategpa ,TeopeTudHa
enekTpoTexHuka“ Ha dakynTteTta no asTomaTvka npu TexHn4eckn yHmsepcuteT — Codus
e a-p uHx. CtossH Muxannos Kupunos, KOMTO B MOMEHTa € rMaBeH acUCTEHT B CcbhluaTa
KaTegpa.

A-p vHx. CtosiH Kupunos y4acTBa B koHKypca ¢ 16 Hay4Hu Tpyaa. Kbm rpyna B ot
MUHUMaINHUTE U3UCKBaHMUS 3a 3aeMaHe Ha akageMmyHaTa AnbXHocT JloueHT" e
npeacraBeHa MoHorpadmata ,MogenuvpaHe w cumynauusi Ha MeMpUCTopu W
MEMPUCTOPHU BEPUTA B €NEKTPOHHM CXEMW 1 HEBPOHHU Mpexu®, nsganeHa npea 2025r.,
kosaTo Hocu 100 Touku. MybnukauunTe, npeacTtaBeHn KbM rpyna I, nokpusaTt Asa oOT
nokasatenute Ha rpynata. o nokasaten ['7 nma 230 Toukn, hopmMupann oT 13 HayyYHM
nyénukaumn, Tpu ot komto ca ¢ SJR. Mo nokasaten 8 ca npeactaBeHn OBe Hay4yHU
nyérnvkauum ¢ Hay4Ho peueHsvpaHe, Kouto HocaT 20 Touku. Mo eanH oT nokasarenure
Ha rpyna [l kaHanaaTsLT Cblo UMa npeacTaBeHun aokasartencTtsa. MNokasartenaTt [12 Hocu
200 Ttoukn. OcBeH TOBa, A-p UHX. CToAH KupunoB e ydyacTBan B eOuH MPOEKT,
dvHaHcupaH ot PoHg ,HayuHn nscnegsaHma“.

OT npeacTaBeHaTa cnpaska e BUAHO, Y€ MUHUMATHUTE HaLMOHaNnHN U3UCKBaHUS
3a npuaobusaHe Ha akagemMuyHaTa AMbXHOCT ,A0LUEHT" ca uanbiHeHn. OBwmaT 6poit
TOYKM Ha KaHAMAaTta e 756, npy MUHMMarHU N3MCKBaHUS 3a 3aeMaHe Ha ALl ,JoueHT” oT
430, koeTo € 1.76 NbTU NpeBULLEHNE.

2. OueHKa Ha negarornyeckara NoAroToBKa U AeMHOCT Ha KaHAnaaTa

3a akagemunyHaTa ANTbXHOCT, 3a KOSATO € nofajeHa kaHauaaTyparta, yMeHneTo 3a
npenoAasaTternicka paboTa CbC CTYAEHTU € OT CbLUECTBEHO 3HayeHue. Bb3 ocHoBa Ha
npegoctaBeHUTe martepuanu e BUAHO, Ye M. ac. g-p vHx. CtosH Kupunos e sogun
nekumu no TeopeTnyHa enekTpoTexHuka | u I, EnektpoTexHuka n JUCKpeTHW CTPYKTYpU
Ha CTygeHTM OT cefeM pasnuyHu  cneumanHoctu: [lpunoxHa wmaTematvka W
UHopmatuka, MHpopmaTtka n codpTyepHn Hayku, MIHAYCTpUanHoO MHXeHepcTBo (Ha
aHrMUACKN e3u1K), AHann3 Ha faHHu, IHTenUreHTHU CUCTEMU U U3KYCTBEH UHTENEKT (Ha
Bbnrapckv v aHrnuncky esnk), ABTomaTka, MHopMaLyoHHa 1 ynpaBnsaBaLla TeXHUKa.



Cnopep NpUnoXeHUTe OTYETU, B KAYECTBOTO CM Ha JOKTOP M rnaBeH acucteHTt, CTosH
Kupunos e Boaun neT nekumoHHn kypca Ha ctygeHTtu ot OKC ,6akanaBbp”, ABa OT KOUTO
Ha aHrnunckn esnk. NauckeanuaTa ot rpyna K ca nanbiiHeHu, KaTo oBLWUAT Bpon TOUKK
Ha KaHanpaTa e 156. OcBeH ToBa, KaHANAATLT MMa M NpeaulLeH neaarorMyeckn onur,
BKINIOYUTENHO NpenoaBaHe Nno XMMus B CPESHN yuunuula.

CuuTtam, 4e nocoyeHaTta negarorndecka genHocT Ha ri. ac. a-p CtosH Kupunos
KopecnoHaupa ususno ¢ obsiseHaTa TemaTmka Ha KOHKypca.

3. OCHOBHMW Hay4YHW, HAY4YHOMNPUNOXHU U NPUIOXHU MPUHOCH
Hay4HaTta genHOCT Ha kaHauaaTta no KoHKypca rn. ac. a-p k. CtosH Kupvnos e

B obnacTTa Ha KOHKypca 1 e HacoyeHa KbM n3creBaHunsi B obnacTtra Ha MeMpucTopute

U MEMPUCTOPHUTE BEpuUrm u rno-cneunanHo B MOZENNPAHETO HA MEMPUCTOPMU.

Onpepfenam NnpMHoOcUTE Ha KaHAuAaTa Kato HayYHOMPUOXHN 1 NPUIOXHW. Te moraT aa

6baat 0bobLieHn KaTo OoKasBaHe C HOBU CPeACTBa Ha CbLUECTBEHM HOBU CTPaHU Ha

Beye CblUeCTByBaliM HayvyHM obnacTtu, npobrnemu, Teopun, XMnotesu; cb3gaBaHe Ha

HOBW Knacudukaumm, MeToan, METOAUKN, MOAENW, anropuTMu, NPorpaMm, MeToAo0rmu,

KOHCTPYKUMK; (DOpMYyNMpaHe Ha KpuTepuu; cb3gaBaHe Ha cucTtemaTuavpaH NpakTUko-

NPUNOXEH aHanus; nonyyaBaHe Ha NOTBbLPAUTENHMU haKTU.

Hayu4Ho-npunoxHuTte NpuMHocK ca:

e PaspaboTBaHe n MogenupaHe Ha MEMPUCTOPHW YCTPOWCTBA 1 MaTpuum. MpeanoxeHu
ca W ca aHanuanpaHu MoaMdUUNPaHU MEMPUCTOPHM MOLENU C HENWHENHU
nposopeyHn dyHKkumMn (Ha bBuonek, XaH wun CrpykoB-Yunsamc). Moagenute ca
cumynupanu B MATLAB n SPICE. M3cnegsaHn ca nacuBHM MEMPUCTOPHU MaTpuum
nameT, 6a3vpaHu Ha MeTan-oKCMaHW MEMPUCTOPW, U TEXHUTE PabOTHU pPeXnMU.

e ONTUMM3ALMSA W CPaBHEHME Ha MeMpUCTOpHM Mogenu. BbBegeHu ca nparosu
MEXaHW3MM U CTENEHHW NPo3opeYyHn yHKUMM 3a nogobpsBaHe Ha ModenuTe, KakTo
N KPUTEPUU 3a CPaBHEHUE MO TOYHOCT, HENWHENHOCT U CITIOXHOCT MEXAy CTaH4apTHM
“ MoamndmumpaHn Mmogenu, Koeto nognomara usbop n paspaboTtka Ha no-eheKTUBHM
MEMPUCTOPHN CUCTEMM.

e VHTerpaums n NpuUnoXXeHne B erneKTPoHHN cuctemmn n cxemn. PaspaboteHute mogenu
ca 13nonssaHu npu cb3gasaHe Ha enekTPOHHW YCTPONCTBA KaTto UNTpU, UMMNYIICHA
reHepatopy, HEBPOHHW MpEXU W JIOTMYECKN CXEMW, pearnusvpaHn B PpasnuyHu
nnatgopmn (LTSPICE, OrCAD, MATLAB), kaTo no TO3M ca AEMOHCTpUpaHu
NpakTU4ECKM Bb3MOXHOCTU 38 MEMPUCTOPHUTE TEXHOMNOMUN B ObAeLLN NPUNOXKEHWS.

MpunoxHuTe npuHOCH ca:

e PaspaboTeHn ca onpocTeHu U MoauMdULMPaHU MOZENW HAa TaHTaroBO-OKCUOHWU U
TUTAaHOBO-ANOKCUAHW MEMPUCTOPU, KOUTO Ca MNPUIIOXKEHN B HEBPOHHM MpPEXM 3a
knacudukaumsa Ha obekTn, HacTpovika Ha CMHanNTU4YHW Terna u yHKUMOHMPaHe B
MEeMpPUCTOPHO-BasnpaHun MaTpuLy NPU pasnuyHn pexmmm (3anuc n YeteHe). TecTBaHm
ca ypes MATLAB, SPICE u GNU Octave, kaTto gemMoHcTpupat egeKkTUBHOCT Wt
CbBMECTMMOCT 3@ MHTENUIEHTHU CUCTEMM.

e PaspaboTeHuTe mMogenu ca BKIIOYEHU B Pas3fIUYHU €MEeKTPOHHU CXeMU (CUHAaNTUYHM
BEPUr1, UHTerpupaLwLm yCcTpomucTBa, MOCTOBU CXEMM) 3a CUMYNALMWA HA HESNTUHEWHU
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(PYHKUMU 1 HACTPOWKa Ha napameTpy, Kato € OCUrypeHa onTUMU3aLns u cpaBHEHNE
mMexay pasnuyHu moaenu 3a nogobpsisaHe Ha 6bAeLLM MEMPUCTOPHN YCTPONCTBA.

4. 3HaYMMOCT Ha NpPMHOCUTe 3a HayKaTa U npakTukara

ObuiaTta My oLieHKa 3a TPyAOBETE Ha KaHaMAaTa €, Ye ca PeLleHn HSKOW 3a4aum ¢
Hay4YHO-M3CneaoBaTesiCKu U MHXeHepHo-MpurioxeH xapaktep. MonyyeHuTe pesynratu
morart Aa 6baaT M3non3BaHn U NPU NPaKTUHECKN NPUMOKEHUS.

CbrnacHo npunoxeHuTe OOKYMEHTU OT A-p Kupunos, no nokasaten 012 uma 20
Bposa UMTUPaHNA B HayYHWN U3aHUsA, pedepupaHn U MHAEKCUPaHN B CBETOBHOW3BECTHM
6a3n naHHM ¢ HayvHa nHdopmaums (Scopus). O6WMAT Bpoit Toukn no nokasaten [ e
200. lMNMpuHocuTe B HayyHMTe TpyAoOBe Ha KaHOMAaTa ca 3Ha4YMmuM 3a 06nacTTa, B KOsiTO
TOoN paboTn, a uNTUpaHMATa UM MOKa3BaT, Ye ca HaMepunu Moaxodsila OLEeHKa oT
Hay4HUTe cpeau.

MpasunHukbT Ha TY-Codma 3a npunaraHe Ha 3PACPB dukcmpa Heobxoaum
MuHUManeH 6pon LumTupanust ot 50 TOYKU. 3HAYUTENHOTO NPEBULLIEHNE HA U3UCKBAHETO
3a UMTMpaHus e CBMAETEeNCTBO, Ye TPYAOBETE Ha KaHAUAATa U CbOTBETHUTE pesynTaTtu
Ca M3BECTHW Ha Hay4HaTa obLiecTBeHoCT B obriacTTa Ha KOHKypca.

5. KpuTu4HM Genexku u npenopbKu

Hamam KpuTuyHM Genexkn No CbLLIECTBO 3a MpPEACTaBeHUTe B KOHKYpca
maTtepuanu. TpynoBeTe Ha KaHaMAaTa ca Hanvcauu Ha Ao6bp HaydeH e3uk 1 ¢ fobpa
KOMNeTeHTHOCT. lNpenopbysam Ha A-p nHx. CTosiH KupunoB B CBOETO Hay4HO passuTme
Aa NpoAbLImKn n3cneBaHvsTa B M3bpaHoTo HanpaBneHue, KaTo NpeacTaBsa pesynraTute
OT TAX B MEXAYHapOAHWN crneumanusmpaHn usganus, no Bb3MOXHOCT TakvsBa C MMNAKT
¢hakTop. AKTUBHOTO y4yacTue B KOH(DEPEHLIMM U CEMMHAPK e YBENWYM BUOMMOCTTA Ha
HeroBaTta pabota. TbpceHeTo Ha pHaHCUpaHe Ype3 KOHKYPCU 3a Hay4YHW NpoeKkTn u
rpaHToBe Lle ocurypu HeobxoanmMmute pecypcu. Y4acTUeTo B KypcoBe U crieumannsaumm
e nogabpXKa akTyanHocTTa Ha 3HaHuaTa My.

3AKNHOYEHUE

Bb3 ocHoBa Ha W3MNOXEHOTO MO-TOpe CuYWTaM, Ye KaHaAMAaTbT OoTroBaps Ha
nsmncksanusita Ha 3PACPB, lNpasnnHuka 3a HEroBOTO NpuUnaraHe, KakTo 1 Ha yCroBUATa
W pefa 3a 3aeMaHe Ha akafeMUYHU ANbXHOCTU B TexHuyeckus yHuBepcuteT - Codus.
Tosa mn nasa ocHoBaHve ybeaeHo fa npeanoxa ra. ac. A-p CTosH Muxaiinos Kupunos,
Aa 3aeme akajgemvyHatTa AMbXHOCT ,A0LEeHT B npodecuoHanHo HanpasneHue 5.2.
EnektpoTexHuka, enekTpoHMka W aBToMatuka, crneumanHoct ,TeopeTuyHa
€1IeKTPOTEXHUKA", KbM KaTeapa , TeopeTnyHa enekTpoTexHuka“ Ha dA.

HaTta: 26.06.2025 r. UNEH HA XXYPUTO: L i
/npocp. aH Banepu MnaaeHos/
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OPINION
on the competition for the academic position of "Associate professor"
field of higher education 5. "Technical Sciences"
professional field 5.2 "Electrical Engineering, Electronics and Automatics"
specialty "Theoretical Electrical Engineering”
announced in the Bulgarian State Newspaper No. 28 / 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 cover two 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. Indicator D12 carries 200 points. In 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 | and II,
Electrical Engineering and Discrete Structures to students from seven different
specialties: Applied Mathematics and Informatics, Informatics and Software Sciences,
Industrial Engineering (in English), Data Analysis, Intelligent Systems and Artificial
Intelligence (in Bulgarian and in English), Automatics, Information 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. In addition, the candidate also has
previous teaching experience, including teaching chemistry in secondary schools.

| think that the indicated pedagogical activity 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. |

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:

e 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.

e 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.

e Integration 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,
OrCAD, MATLAB), thereby demonstrating practical possibilities for memristor
technologies in future applications.

The applied contributions are:

o 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.

e 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.



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

| 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. | 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.

CONCLUSION

Based on the above, | 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 Mihaylov Kirilov, to occupy the academic position of "associate
professor" in the professional field 5.2. Electrical engineering, electronics and automatics,
specialty "Theoretical electrical engineering", at the Department of "Theoretical electrical
engineering" of the Faculty of Automatics.

Date: 26.06.2025 Member of the Jury: 4
/Prof. DSc. Valeri Mladenov/
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