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I. KpaTkn Ouorpadpmynm 1aHum 3a KaHAUAATA

B wacrosimms KoHKypc 3a 3aeMaHe Ha akajeMuyHata IrexHOCT "TIpodecop” B
Npo(ECHOHATHOTO HampaBieHue 5.2 EIeKTpOoTeXHWKa, €NeKTPOHMKA M aBTOMATHKA, ChC
crenuanHocT "TeopeTnyHa eNeKTPOTEXHUKA", Y9acTBa CAMHCTBEHHAT KAHIUAAT — HOL. JI-P
umk. Cumona Knpunosa ®ununosa-Ilerpakuesa. Ts e 3aBbpIunia BUCUIETO CH 00pa30BaHUE
npe3 1994 r. ¢ oOpasoBarenHo-KkBaTH(UKAMOHHA CTENEH "MarvucThp” MO CHENUATHOCT
"Enextponnka u aBTromatuka" B TexHmuecku ynusepcurer — Codust (TY-Codus). Ocsen
TOBa, TS MPUTEKABA IONBIHUATEIHA KBaNM(UKAIMA IO XKXypHaIUCTHKa oT CBOoGOIHUA
daxynrer kbm TY-Codus (1993 1.) n ceprudukarn 3a yCHEMHO 3aBbPHIEHH KyPCOBE IO
aHIIMMCKY e3uK Ha HuBO B2.2 (2010, 2011 r.).

ITpodecnoHATHOTO U aKaJEMUYHOTO i Pa3BUTHE € KAKTO CIIE/BA:

e 2002 - 2004 r. - cBobomHa J[OKTOpaHTYpa KbM KaTenpa ,TeopeTuuna
enexrporexnuka” Ha TY-Codus, p-n npod. ara unxk. Jlro6omup Bapaguuos Koaes. Cren
YCIIEITHA 3al[UTa Ha JUCEPTALMOHEH TPy Ha TeMa: ,,OLeHKa Ha YCTOMYMBOCTTA Ha JIMHEHHH
BEPUTH U CUCTEMH C MHTEPBaIHK AaHHu” 1ipe3 2025 . T4 moryyaBa oOpa3oBareiHa U HaydHa
cTeneH ,,Jlokrop” no “TeopeTHyHa eNEKTPOTEXHHKA .

e 1994 - 2000 r. e XOHOpPYBaH acCHCTEHT B KaTeapa ,ABToMAarTu3alHs Ha
HeIIPeKbCHATUTE MPOU3BoACTBa™ KbM TY-Codust 1 3a7104€H JOKTOPAaHT KbM KaTeIpaTa.

e 2000 - 2009 r. nocne0BaTETHO € ACHCTEHT, CTAPIIN ACHCTEHT U IVIaBEH acHCTEHT B
kareapa ,,Teopernuna enekrporexuuka” Ha TY-Codusa. Or romm 2009 r. 10 MOMEHTa 3aeMa
aKaZleMUYHaTa JUIBXKHOCT ,,Jlonent™ mo “TeopeTyHa eNeKTpOTeXHHWKa’ B ChIATa KaTe/pa.
OOmwmsaT Tpy OB cTax Ha Aou. A-p HHK. CumoHa ®uinnosa-IleTpaknuesa KaTo IPENOAaBaTEN
B TY-Codus e nan 30 rogunu.

Ot 2011 mo 2015 r. gou. a-p mmx. Oununosa-IleTpakuesa e OUIa 3aMECTHHK JIEKaH
Ha (paxynreT ,,ABTomMaTuka“ (DA) Mo MeXAyHAPOAHA U BHTPELIHA MHTErPALHs, aKPEANTALII
W aTecTalys, nmpeacenarell Ha KOMHUCH 1o akpenuTarus u atectaiusa Ha ®A. Or 2019 r. 1o
MomenTa (2 manzaTa) e wieH Ha Kontponnust ceeer Ha TY-Codus. Ot 2024 r. 1o MOMEHTa e
3aMECTHHK pPBKOBOJWUTEN Ha Kareapa , TeopernyHa enekTpoTexHuka”. Vima oTiIM4Ha
KOMIIIOTbPHA MOATOTOBKA M paboTa ChC CHELMANM3MpaHu COMTYepHHM MPOAYKTH. Bramee
OTJIMYHO aHINMHCKK U pyckH e3uK. Ot 2018 r. ¢ prroBoauTen Ha oT6opute oT TY-Codus,
ydacTBamy B PemybnukanckaTa cTyAeHTCKA OJUMIINAAA 1O ,,T€OpeTHYHa eIeKTPOTEXHNKA",
KBJIETO TC BUHArHM Ca C¢ KIacHpalld Ha YeJIHU No3unuu. HarpaxiaBaHa € OT pbKOBOACTBOTO
na TY-Codua 3a tasm cBos aeitHoct. IlpurekaBa cepTudHKaTH 3a OTIMYEHH CTAaTHH,
myOIMKyBaHH B IPECTIDKHY HayyHu ciucanus. Wien € na IEEE ot 2018 r., kakto u Ha CAL.

II. Xapakrepucruka Ha HayYyHaTa M HayYHO-NPWIOKHATA NPOAYKUMsS HA
KaHIHJIaTa
ITo konkypca 3a ,,IIpodecop™ ca mpeACTaBeHH CIEJHUTE OCHOBHU MaTepHan:



* Komue Ha J[bpikaBeH BECTHHK ¢ 00sBaTa Ha KOHKYpCa;
e aproOuorpaduwus;
® KONMA Ha JMIUIOMHTE 3a 3aBbplieHo Bucumie oOpaszoBanue OKC , maructep®,
JOIBJIHUTENIHA KBANIU(PHKaIKs, CepTUGUKATH H TPAMOTH;
MEIUIUHCKO CBHUCTEICTBO;
CBHJIETEJICTBO 32 ChAMMOCT;
cmyxeOHa Oesle)XKa 3a CTax M0 CHeHHaTHOCTTa;
CIpaBKa 3a U3NBIHCHHE Ha MUHUMAIHHTE M3uckBaHuA Ha TY-Codus 3a 3aemane Ha
ALl IIpodecop™;
KOITUC Ha JMUIUIOMaTa 1 cuchK yonukammu 3a OHC |, JIoktop®;
KOIIME Ha AUIIIOMATa 34 ,,JOLEHT M CIUCHK Ha ITyOIuKanuuTe 3a ,,Jlonent”;
JOKYMEHTH 33 YTBBPIKIABAHE U PELIEH3NH Ha MOHOTpagus;
CTIUCHK Ha IPUIIOKEHNTE Iy OIHKALUK 0 KOHKypca — oK. I u 3;
® CIIpaBKa 3a UMTHPaHHA Ha HAyYHHTE TPY/IOBE;
CIIpaBKa 3a PhKOBOACTBO HA yCHENIHO 3alIUTHIN JOKTOPAHTH,
CIMCHK Ha U3Aa€HH YUCOHUIN U YIeOHHU MOCOOHus;
CIIPAaBKH 3a y4acTUeTO Ha KaHauaara B HUIT;
CIIPaBKH 33 BOJEHUTE JIEKLIIMHU NIpe3 IMOCICIHUTE 3 TOUHM;
aBTOPCKA CIpaBKa 3a IPUHOCHUTE B ITyOIHMKAI[HHTE;
pes3oMeTa Ha HayqHHUTE TPYIOBE.
3a yvyactme B KOHKypca ca mpeicraseHn obmo 85 tpyza. Ot Tax: 16 ca
CaMOCTOSATEIIHH, B 37 OT TAX - TS € ITBPBH aBTOP, @ 57 OT TAX ca Ha aHTIMACKHU e3HK.
lpencrasennre ot mou. a-p umwk. Cumona @ununosa-IleTpakuesa TpyaoBe Morar aa
OpaaT K1acUQUIMPAHH 110 CIICAHUS HAYUH:

- MoHorpapus Ha TeMma: ,IIpuiokeHnst Ha wHTerpana Ha JlfoaMen 3a aHamu3 Ha
CIICKTPUIECKH BCPHIM M eNEKTPOHHH cxemu ISBN: 978-619-239-309-0, usza. ,,ABanrapa-
Ipuma®, 2019 r., 122 c1p. Ta e peneHsnpana u 0TroBaps Ha BCHYKH M3MCKBAHHA Ha 3aKOHA
33 MOHOTpa(UYeH TPy M JONBIHUTEIHH H3HCKBaHHs, ChriacHo Ilpasunanka Ha TY-Codus
KbM JlaTaTa Ha MyOnuKyBaHe. B Hes HAMa IOBTOpeHHE Ha Bede IyOIMKYBaHM pe3ysTaTd B
Apyrd TpynoBe Ha Kanauaara. KeM Hes ca mpuiokeHu 4 myOnuKanuu, KOMTO He ca
BKJTIOUCHH B M3MBJIHEHUETO Ha MUHMMAJIHUTE HAYKOMETPHYHM IOKA3aTENH II0 HACTOSIINS
KOHKYPC.

- 39 HayyHM MyOIMKaIMM ca OTIECYAaTaHW B CIMCAHMA M COOPHHMIM, pedepHpaHH H
MHJICKCHPAaHN B CBETOBHO M3BECTHH 0a3n maHuu ¢ uHpopmarms (Scopus, Web of Science).
Ot 14X - 34 ca no nokasaren I'-7 m a 5 - 1o mokasaren 3 - CTaTHH, My6IMKYBaHH B M3aHHS C
SJR u JCI nnnexc.

- 31 Opos myOmukanmu, OTHEYAaTaHH B HepedepUpaHW CIHUCAHUA C HAYIHO
PELCH3MPaHe ¥ PEAAKTUPAHH KOJCKTHBHH TPYIOBE, BKIIOYCHH B Hal[HOHATHHA pedepeHTeH
CIHCBHK (okazaren I'-8).

- Ennn yyeOHuk B chaBTOpCTBO Ha aHriumiicku esuk: (V. Mladenov, S. Vladov, S.
Petrakieva, Electrical Engineering — Second Edition, 2020, KING, ISBN: 978-954-9518-00-
9, 200 ctp.) n kanAUATHT € aBTOp Ha ,,Introduction” — ctp. 5-36.

- Onnaiin kypc Ha OBJITapCKH €3UK 10 ,, TeopeTnyHa enexTporexnuka — Yact 1 u Yacr
2%, BKIIOYBAIl W JIEKIMH, BOXEHM OT Jou. A-p umk. Cumona Kupmmosa ®mimmosa-
Herpaxuesa. Ts e paspaboTuia geTupn oT 06O JBaHaeceTTe MOMyNa Ha Kypca. To3u Kypc
e myOnuKyBaH Ha miatdpopmara Moodle u He € OTYETEH B M3MTBIHEHHETO Ha oKasarens E-23.

— 12 y4e6nm mocoOus (pHKOBOICTBA 3a CEMHUHAPHH U JIaAOOPATOPHH YIpaXKHEHHUSA) B
ChaBTOPCTBO, JBE OT KOMTO Ha AHTJIMHCKH €3HK.

[Ipremam 3a pelieH3upaHe BCUYKHI NPEACTABEHH TPY0BE OT KaHAUATA.



Hayynure cratiu u 1oKIany Ha KaHIMAaTa ca TOOUIM MyOINIHOCT KAaKTO CIIEqBA;

o Crartuu B MEXIyHapOIHM crHcaHus, Bkmodenu B IEEE Xplore u Scopus; Kakto u B
Web of Science — 5 6pos

e Jlokmany Ha MexTyHapoaHu KoHpeperuuy, Bkiaouenn B IEEE Xplore u Scopus; KakTo u
B Web of Science - 34 6Gpos

e Cratun, my6GinKyBanu B CMIMCAHKS OT HALMOHATHAS pedepenTen cuchHK - 21 6pos

 Craruu, TOKIa/IBaHK Ha KOH(EPEHINN OT HALMOHAIHUS ped)epeHTEH CIIUCEHK - 10 Gpost

Ipencrasena e cnpaBka 3a 000 87 UUTHpaHWs Ha HAYYHH TPYIOBE, OT KOHTO IO
noxasaren J[-12 (Hay4nu pedepHpaHN W MHAEKCUPAHH B CBETOBHO M3BECTHM 0a3W JaHHU C
uHdopmaums (Scopus, Web of Science) — 80; [-13 (KONEKTMBHH TOMOBE C HAyYHO
peuensupane) - 6 u JI-14 (uepedeprpanu cvcanus ¢ HAy9HO peleH3Hpane) - 1.

Hayduno-nscnenosarenckara jefiHoctr Ha gou. a-p Punmmosa-Ilerpaknea e
TIPEICTaBEHA B KOHKypCa 4pe3 ydacTue B 00mo 23 HaydHO-H3CIIeI0BaTesICku npoekta. Ot
TSX 4 MEKAYHAPOIHH, 4 HAIMOHANHH, 15 KbM BbTpemHus koHkypc Ha HUC ma TY-Codust 1
1 roxropantcku npoekt kbM HUC Ha TY-Codust. Ha 5 ot Ts1x kaHAMAaTHT € peKoBOAUTEL B
MOMEHTa € ¥ KOOpJMHATOp Ha JoroBop mo nporpama EPA3BM+ ¢ ynusepcuter B Mcnanus.
KbM fHemma nara ca akTMBHE JBa OT IPOEKTHTE, HA KOMTO T € PBKOBOAMTEN — |
MEKIYHAPOAEH B | TOKTOPaHTCKH.

Hou. 1-p nwx. ®ununosa-IlerpakueBa ¢ MPeNOCTABHIA OKA3aTEICTBEH MaTePHAl 3a
ABaMa YCHEUIHO 3allUTHAIM JOKTOPaHTa, HAa KOHTO € ChPBKOBOAMTEN. Ilox HeHHO
pbkoBoAcTBO B TY-Codus ca ce munnommpanu 35 GakanaBpu um 1 maructbp. ToBa e
AOKa3aTeICTBO 32 yCnemHna paboTa U Ch3AaBaHe Ha MJIaJy U3CIIEA0BATEIH.

Ha Gasara Ha mpe/icTaBeHHs OT KaHAMJATa AOKAa3aTeICTBEH MaTepHal B KOHKYpca 3a
»11poQecop®, N3MbIHEHNETO Ha MUHMMATHUTE U3HCKBaHus chriacHo 3PACE u npaBmiHiKa
3@ HCrOBOTO NPHIIOKEHHE, KATO U M3UCKBaHWATa Ha IIpaBHIHMKA 3a yCIOBHATA M pela 3a
3aemaHe Ha akazeMuyHu 1bxHocTH (ITYP3AT) Ha TY Codus e npexacraseno Tabnuua 1.

Or rtabmunara ce BWXIa, 4e ChOpaHuTe OT AOL. A-p MHX. CHMoHa OWIHIOBa-
Ierpaknesa To4ku (2736,746 T.) TPUKPATHO HAXXBHPIAT HEOOXOANMHUS MHHUMAJIEH OOt OT
860 ToYKHM 32 3aeMaHe Ha Ta3u aKaJeMHYHa [TLKHOCT, pretd B [Ipaunnuka Ha TY-Codus
3a 3a€MaHe Ha aKaJeMH4YHaTa JUIBKHOCT ,, IIpodecop®.



Tabmuna 1

I'pyna Munumanen | Bpoii Toukn na bpoii ToYKH IO OCHOBHM NMOKA3aTEIH OT rpyna
NoKasaTeJu | Opoil Touku KaHANIaTa

Hunnoma 3a OHC |, mokrop* Ne 26254/16.08.1999r.
N3znanena ot: Bucma arectaiionHa KOMUACHS
Ipodecnonanuo HanpasieHue:

A 50 50
5.2 ENeKTpOTeXHHKa, eIEKTPOHUKA M aBTOMATHKA
Hayuna cienmanroct 02.04.01: Teoperuuna
€NEKTPOTEXHUKA
B3 100

B 100 100 B4
I'S
I'6
I'7 714.65

r 250 1083.47 I8 368.82
I9
T'10
I'll
H12 800
13 18

b 100 820 14 >
H15
El6
E17 40
E18 180
E19 20
E20 20
E21 80
E22 0.556

E 220 437.276 E23 13.33
E24 83.39
E25
E26
E27
E28
E29

e 120 196 Bucme yammumme:
Texunyeckn yaupepcuter-Codusn

3 20 50

O6mo 860 2736.746

Hayuno-m3cieoBarenckara v npuiioKHaTa AeHHOCT Ha KaHIUIATKATA 3 I Ipodecop™
€ Haco4YeHa KbM TEOPETHYHATA EJICKTPOTEXHHKA M COPTYepHOTO MHKeHepcTBO. O6eMBT Ha
Ta3M ICHHOCT € 3HAYUTENIEH, KaTO CBHIICBPEMEHHO Ka9€CTBOTO Ha H3CIICABAHMATA € Ha BUCOKO
HHBO. Helinata BHcOka MareMaTH4YecKa IIOATOTOBKA M 3aAbI00YEHO MO3HABAHE Ha
(u3HKaNHaTa CHUIHOCT HA MPOIECHTE U SBICHHATA Ca IPEATIOCTABKH 33 YCICIIHO PElIaBaHe
Ha Pa3HOOOPA3HH WHIKEHEPHHU 3a71a4M Upe3 TPHIaraHe Ha ChbBPEMEHHH METOIH M NPOTrPAaMHH

cpelcTna.




III. OcHoBHK NPHHOCH B HAYYHATA H HAYYHO-PUJIOKHA JEHOCT HA KAHIUAATA
Crriacen ¢bM ¢ GopMyIHpaHHUTE OT KaHAUIATKAaTa IPHHOCH, KOUTO Ca pasnpeecHu

B IBE€ OCHOBHHM Hay4YHM HAIPABJICHMA: EIEKTPOUMHKEHEPCTBO U COMTYEPHO HMHKEHEPCTRBO.

Tesn mpuHocu Morar fga ObAaT KIAacCUUIMPAHU KaTO HAYYHW, HAYIHO-TIPHUIONKHH U

NpWIOKHK. J[ONMBIHHTENHO, MOXE Ja ce J00aBH M Olle €HAa rpyna MpPUHOCH — y4eOHO-

METOJUYHH, CBBP3aHH C IIpeIoiaBaTesickara AIeHHOCT Ha KaHAuIaTKara.

Hayynu npunocu

e MsBenenu ca MaTeMaTHYECKH 3aBHCHMOCTH, KOMTO MOTAT Ja C€ MPHJIOXKAT P aHallu3 Ha
NpPOLIECH, CBBP3aHM C KPHUBATa HAa OTHOCHUTENHATA CIEKTpPalHa YyBCTBUTEIHOCT Ha
YOBEIIKOTO oKo [[-8 29].

e [lpemnoxena e JOIBIHMUTEIHA NPOLEAypa 3a MpPEIBAPUTEIHO OICHSIBAHE Ha BXOJHMTE
I@HHU TIPY pellaBaHe Ha 3a/a4yara 3a HaMHpaHe Ha aOCOJIOTEH LEHTHP B HEOPUEHTHUpPaH
rpa¢ gpe3 MeTozia Ha XakuMu. Ta3m mporeaypa uMa 3a el a He aHalu3upa OHe3H pedpa
B pasriexaaHus rpad, BEPXY KOHTO ChC CHUTYPHOCT HE JIEKH abCONIOTHHAT LIEHTHD H
KOUTO HE BIHSAT BEPXY KpaiiHoTO pemenue [[-8 7].

Hay4Ho-npu/I0:KHI NPUHOCH

e Moauduuupan aHaIUTHYeH METOJ 3a aHAIM3 HA MPEXOHHM MPOUECH U MOJEIMPaHe Ha
cucremun — IlpencraBen e yChbBBPUIIEHCTBAH METOJ 3a aHAJIHM3 Ha TPEXOIHHMTE IIPOIECH,
KOMTO ce Oasupa BEPXY MOCIEIOBATEIHOCTTA OT ACHCTBHUS 38 HAMUPAHE HA aHATUTHYHUTE
M3pasu 3a U3MCHEHHE BBB BPEMETO, CIEABANKM MaTeMaTHYecKara JIOTHKa 338 KpalHOTO
petuerue, 6e3 1a ce 0OpbIa BHUMaHUE HA HCTOPHYECKOTO paszsutue [B-3 I'masa 1]. Tosu
HOJXOJ C€ MpHyiara KakTo 3a MOJEIMpaHe Ha NPEXOJHM MPOIECH, TaKa U 3a Pa3BUTHE Ha
METOJIM 34 aHAJIN3 Ha eNIEKTPUYECKH BEPUTH, TpPaHCHOPMATOPH, CBETIIMHHU M3TOYHHUIN H
€HEePTUNHHN CUCTEMH.

® 3aBHCHMOCTH MEXIy ETeKTPHYCCKM H MATHHTHH BEIMYUHA BHB TPaHC()OPMATOPU U
pelieHus 3a enekTpoob3asexgane — OOOOLIEHH ca OCHOBHUTE 3aBHCHMOCTH MEXKIY
CNCKTPUIECKUTE M MAarHUTHUTE IapaMeTpH, KaTo € II0Ka3aHo, Y€ eJNIEKTPHYCCKUTE
IapaMeTpy IIpH paboTEeH peXHUM 3aBHCAT OT M3MEHEHHETO HAa MHIYKTHBHOCTTA L, M ca
paspaboTenn cxemM 3a (ha30BO YHPABICHHE W 3a 3allUTa CPEIly TNpPEeHaNpeKeHHs H
CBPBXTOKOBE, BKIIOUHTEIHO Obp30/eHcTBAIN YCTPOHCTBA KaTo Auak u Tpuak [I-7 8, I'-
7.3,1-7_16,I-7_20,T-7_24,T-7 28, B-3,3-31_3].

e PemaBaHe Ha JTMHEHHN CHCTEMH M AaHAIIN3 Ha eJCKTPUIECKU BEPUTH C TpadoBU MOIEIH —
Msnonsean € Merom 3a pellaBaHe Ha HEXOMOTEHHH PETYNSAPHH CHCTEMH JMHEHHH
YPaBHEHUS Ype3 MOJENMPAHE C TeOpHs Ha rpadure, HNOAXOMANI 33 IMOCTOSHCH TOK H
NIPOMEHJINB TOK aHAJM3 B CTAllMOHAPEH PEXMM NpH ChCcpenoToueHH mapamerpu [I-8 5].
To3u moaxon € NpHI0KKM U 3a pa3paboTKa Ha aJrOPUTMH 3a ONTHMH3ALHS U YIIPABICHUE
B €HEPIUIHU CHCTEMH.

e OO0paboTka Ha JaHHM M YNpaBlIeHHE Ha CHEPrUilHH MOTOIM — BHenpeHu ca codTyepHH
pelIeHHs 3a MPEJCTaBAHE HA ApUTMETHYHH AEHCTBHA M MaTeMaTHYCCKH (YHKIUHU Upe3
00600menn uHTEpBamK 3a 06pabotka Ha ,.cyposure maunnu [[-8 2]. Paspaborenu ca u
YHUBEPCAIHM METOAM M TMpPOUEAYpH 32 ONpeNeisHE Ha MaKCHMAlHUTE MOTOLM B
CHCPTHHHM CHCTEMH IIPYM MHTEPBalHa HEONPEIeNCHOCT, H3MOI3BalIN Tpad)OBH MOJEIN U
KOpeKUMOHHHM anroputmu [I-7 11].

e Cucremu 3a ynpaBJieHHe, 3all[UTa ¥ CHEPTHiiHa epekTUBHOCT — [Ipeu1oKeHH ca CXeMH 3a
peluerne Ha npobaeMy NpH (azoBoO yNpaBlIeHHE Ha TPAHC(HOPMATOPH, KAKTO U PEIIEHHS
3a HaMaJIIBaHC Ha KOHCyMallMsTa Ha eJIeKTPOCHEepryus Ype3 BONTOA00aBbYHN TOHMKABAIIH
tpancopmatopu (buck transformers). Ocen ToBa, € paspaboTeHa cepus OT pelIeHHs 3a
3allliTa Cpelly IIPEHANpPEXEHHsS M CBPBXTOK, pealu3WpaHd upe3 Obp30aeiicTBaIIN
CBEIMHUTCIIHU €JIEMEHTH, BKIIOYBALIM quaK ¥ Tpuak [I-7 3, I'-7 20, I'-7 24, I'-7 28, B-



3].
OcBeTnrenna TeXHHKAa M H3MEpPBAaHC Ha CBETIMHHM MapameTpu — PaspaGoTeHu ca
TEOPETHYHH U EKCIEPHMEHTAJIHU MOAXOAU KbM (HU3MYECKHUTE OCHOBM HAa JIHYMCTHI U
CBEeTJIMHHUA IOTOK, KaKTO M METOJH 3a OICHKAa Ha IyJCAI[UUTe M CXCMHH PEIICHHA 3a
eHeprocnecTsasane npu ocseTinenne ¢ LED-u, BKIIOUNTENHO M cXeMa ¢ aHTUIIAPaJIeTHO
CBBp3aHH CBETOAMOAM 3a II0-HHCKa KoHcyMmamms. OOpaGoTeHM ca M METOAM 3a
no00pABaHe Ha Ka9eCTBOTO H e(heKTHBHOCTTa Ha ocBeTinenurero [[-8 12, -8 19, I'-8 26,
I'-8 29].

IIpuaoXHU NMPUHOCH
Mogenupane, ananyMs ¥ ONTUMH3ALMA Ha CICKTPOCHEPIHAHN M €JIEKTPOHHU CHCTEMH —
IIpoexTrpann ca M ca CB3JAACHM MAKETH 3a M3CJEABAHE HA €JIEKTPOCTATMYHO TOJIE B
TCYHOCTH M BaHa, KAKTO M MOJENIN 3a aBTOMATH Ha IIPOLECH KaTO aBTOMAaTHYHa IepajiHa
MaIlMHa 1 MOUIEH TPAaHC(OPMATOp C aBTOMATHYHO M3YHCIISIBAHE HAa MAarHUTOIPOBOIAM H
nporpamupato perymupane [I'-7_4, I'-8_1, I'-8 10, I'-8 13, I'-8 16, I'-8_4]. IIposeacan
Ca aHAJIM3U Ha €JIEKTPHUYECKH 3aryOH B MOMYIPOBOAHHUIIN, KAKTO W CPABHUTEINIEH aHAIN3 Ha
METOJUTE 3a aHaIK3a HA IPEXOIHM IPOLECH, BKIIOYUTETHO C M3MOI3BaHE HA MHTErpasa
Ha [[roamen 3a pelnaBaHe Ha THHEHHM HEXOMOTCHHHU AndepeHuHantn ypasuenus [[-7 7,
I'-7 17, B-3].
N3cnenpane Ha €EKTPUYECKH M 3aIUTHU YCTPOMCTBA — AHAIM3MpaHa € JMHAMMKATa Ha
HEJIMHEHHN €ICKTPUYIECKH BEPUTH C YpaBHEHUETO Ha JlyhHHT, U3cie[BaHM ca IPEKbCBAYH
33 OCTAaTBYEH TOK MPH BHCOKHM YECTOTH M MOAENH 3a 3aIlUTA HA JAHHHUTE YPE3 XAOTHYHH
TEHEPaTOPU U KIIbCTCPCH aHAJIM3 33 OTKPHMBaHE Ha (alIuBH moTpebuTenckn uMena [I-
7.26,I'-7 9,I-7 5,T-7 10].
Bb300HOBsIeMa €NEKTPOEHEPrUus M EHEPruifHa eeKTUBHOCT — M3cienBann ca peanHu
aBTOHOMHH ()OTOBOJNTAHYHU CHCTEMH C EKCIIEPUMEHTAIHM M CHMYJIAMOHHH JaHHH, KaKTO
¥ MOJIENIH 32 KPATKOCPOYHO NPOTrHO3MPaHE HAa KOHCYMALMATA HAa EJCKTPOSHEPrHs 4pe3
(paxranno bpayHoBO NBIDKEHHE, PErPECHOHHU M KIbcTepHu MeToau [[-7 23, I'-7 34, 3-
31 2,T-7 21, 3-31 _5].
M3nonssade Ha MalIMHHO 0OyYEHME U aBTOMATH3ALMsA 33 IPOTHO3MPAHE U YIIPABIECHHE —
Paszpaborenn ca Monenm 3a HporHo3upaHe Ha 3a00/sABaHMs MO JIMCTATa HA SAOBIKOBH
ABPBETA C U3MNOJI3BAaHC Ha KOHBOMOUMOHHM HeBpoHHU Mpexu (CNN) u xubpumaun CNN-
CHCTEMHM, KaKTO M ChBETBallla CHCTEMa 3a MOANoMarane Ha modupanero. Msrpagenu ca
ABYETAITHK IPOLEAYPH 3a M3BJIMYAHE HA XapaKTEPUCTHKH Ha T€HOMHHUTE CHIHAIM 3a
O®Baemo nporsosupane [I'-7_30, -7 31,T-7 32,T-7 1,3-31 1].
Paspaborkm B obOnactra Ha wuHGbOpMAalMOHHATaA W YIPaBIEHCKA TEXHONOTHI —
OO6uiecTBEHH NPHIOXKEHHSA 3a CICACHE HAa MAaTepHalHM 3alack 4pe3 yeO Oasmpanu
CHCTEMH M MOJENIH 3a ONTUMH3ALMsi HAa MaKCUMAJIHHUS MOTOK B HHGOPMAIMOHHH H
CHEPTUAHH MPEXH, KOUTO Ca MHBADHAHTHHU CIPSIMO THIIA HA CHCTEMATa, KAKTO U MOJIEH
3a MOBEACHYECKH M3CICIABAHUA M YIIPaBJICHUE C IIOMOINTA HAa HEBPOHHU Mpexu [[-8 27,
I'-7_13].

Y4eOHO-MeTOAUYHH PHHOCH
Paspabotka Ha yueOHM MarepHand W Iwatrhopmu 3a oOydenme - Ch3gaBaHe Ha
TeopeTuYHH Matepuanu 3a Kypcose mo TE, TE-1, TE-2 u E, BKIIOYHTENHO IJaBa OT
y4eOnuk [E-23 1 — anrn. e3uk] u oHnaiiH yuebHuk, kadenn Moodle [E-23 2]. Yuactue B
yOnMKyBaHeTO Ha cOOpHHIM cbe 3amaud [E-24 10 — amri. e3umk], pbKOBOACTBA 3a
naboparopun ynpaxksenus [E-24 2, E-24 3, E-24 4], u cpeacTBa 3a IOATOTOBKA Ha
mmutd ¢ OrCAD Capture [E-24 1] u Ltspice [E-24 11] mo TE, TE-1, TE-2 u E.
Paspaborsane Ha Web-6a3upaHo npuioxeHue 3a TEOPETHUHO oOyueHHMe B 00IACTTa Ha
eNeKTpOrHKeHepcTBoTo [[-7 29].



* Isrpaxnane u u3non3BaHe Ha COQTYyEPHN MHCTPYMEHTH 3a [OANOMAraHe Ha o0y4yeHneTo
M onensisaHeTo - Cp3jaBaHe Ha enekTpoHd Tabmuuu B Excel 3a momom mpu
AHAIIMTMMHOTO W3YMCIIABAHE Ha 1a0OpaTOpHM NpOTOKONM 1o aucuurmauuute TE, TE-1,
TE-2 u E [I'-8_23, I'-8_24, I'-8 25, I'-8 28]. I'eHepupaHe Ha TECTOBHU BBIIPOCH 3a M3IHUT
no TE ¢ nomomra Ha QuizCreator M LSTOCTHAa CHCTEMAa 3a OIEHIBAHE (-8 17].
Cb3paBane Ha MOJIETH Ha TPAHCIIOPTHM 3aJa4H 3a pelnaBaHe ¢ Excel [I'-8 20,T-8 22, T'-
8_30]. PazpaGoTka Ha NpHIOKEHUS 3a KpUNTOrpageKa 3ammura nox Windows (-7 18, T-
7 19].

* Meroauku u noaxoau 3a o6ydeHue, OLCHIBAHE M JUCTAHIMOHHA $OpMa - IIpennoxenue
32 MOAX0J 3a 00yYeHHe M OlEHSABaHE 10 ,, TeOpeTHYHA eNeKTPOTCXHHUKA® B TY-Codus,
CBHYCTABAI KJIACHYECKO U CAMOCTOATEIHO 00ydeHne, ¢ 000CHOBKA HA ChHINECTBYBAIUTE
Heynoocrsa [I'-7_12]. PaspaGoTeane Ha MeTOAMKa 3a IUCTAHIMOHHA (opMa Ha o0y4eHue
N0 JMCUMILIMHATA, KaTO aNTepHAaTMBA Ha TPAaAWIHMOHHOTO, M BBBEXKIAHE HA TOYKOBA
CHCTCMa 32 OUEHABAHE, KaTO C€ B3e€Ma INPEABUJ, Y€ ANCTAHUMOHHOTO OOydYeHHE HE €
AUPEeKTHO mpuinokumo 3a TE [T-8 14].

* AHamM3 W M3CIEABAHE HAa CJIEKTPHMYECKH CHCTEMH WM KOMIIOHEHTH - W3pwpuien e
NapaMETPUYCH aHaIU3 Ha BUIOBETE MPEXOMHHU NPONECH B JIMHEHHN eIEKTPUYECKH BEPUTH
ChC CBCPENOTOYCHHM MapaMETPU MNPH PasiM4HU CTOWHOCTH Ha emementute [[-7 22].
Pasrnefann ca exBMBaJeHTHH IIPeoOpasyBaHWs HA TACHBHH JBYIIOIIOCHHIH pu
TIPOMEHIIMBO-TOKOBO 3axpanBaHe [I'-7_25, I'-7_27, I'-7_33]. AHanusupanu ca pa3nndHnTE
pexxuMu Ha paboTa Ha TpaHCchOpMATOpa M ca JaJleH! PENOPHKH 3a PABHIIHO BKIIOUBAHE
B cuctemu [I'-8 31].

e IlpakTudeckn Mozenu, HMHCTPyMEHTH M y4eOHH pecypcH - PazpaboteHu ca yueOHm
PBKOBO/CTBA 3a PEIIaBaHE HA 33a1a4u U JabOPaTOpHH yIpaKHEHH 10 AucuunauHara JJC
[E-24_5, E-24_6, E-24 7, E-24 8, E-24 12], xaxTo 1 3a aHrJI0roBopsna ayauropus [E-
24 9]. Cob3manenm ca MoAenu Ha TPAHCIOPTHH 3a4aud W HHCTPYMEHTH 3a TAXHOTO
pemasane B Excel [I™-8_20, -8 22, T'-8 30].

IV. 3HaynMocCT Ha IPHHOCHTE 32 HAYKATA M PAKTHKATA

Cunram, ¥e NpeacTaBEHHTE MPUHOCH ca JUYHO AENO Ha Kammuaata. Te ca oT
CBIICCTBCHO 3HAYCHME 3a HayKaTa M mpakTukata. HeiiHata nyOaukanmoHHa aeifHOCT
TI0Ka3Ba, € Ts € NPU3HAT YYECH y Hac U B YyKOMHA. 3HAaYHTENIHA YacT OT TPYAOBETE HA
KaH[HIaTa Ca CBBP3aHH C paspaboTBaHe Ha peIIeHHsA 3a OTCTPAaHABAHE Ha INPoOIeMH,
BBb3HUKHAJIM B peaIHU 00EKTH, KaKTO M U3CIIEABaHE HA TAXHOTO MOBEICHIE.

V. Onenka Ha megarormyeckara JeifHOCT Ha KaHIUIATA

Ot npuioxeHara cnpaska 3a yueOHOTO HATOBapBAHE Ce BHIK/A, Ue MPe3 MOCIEIHHATE 3
rOMHHU JoLl. 1-p nHK. CumoHa OuiumnoBa-IleTpakueBa € BoANIA JISKIHHU 110 AUCIUIIMHNTE:
»Teopernyna enextporexuuka“ (DTK, TY-Codus), , Teopernana CIEeKTpOTEXHUKa - 1 1 2
gacti” (DA, E®, TY-Codus), ,,Enexrporexnuka® (PTK, ®ETT, TY-Codns) u ,,Jluckperan
crpykrypu‘ (PKCT n ®IIMN).

Cpmo Taka T ¢ Boguma CVY, JIY u K3 mo tesm mucruruay, karo u KIT 1o
MUCIMIINHATA ,,JINCKpeTHH CTPYKTYpu“. ChPBKOBOIUTEN € HA JBAMa YCICIIHO 3AlIATHIN
MOKTOpaHTa 1 Ha 36 numiomanta 8 OKC ,,6akanaesp — 35 6post u ,,MarucThp™ — 1 Gpoit.

JIbIruAT NpenoaaBaTencku crak, Oorarata msjaTescka AEHHOCT HA YYeOHWIHM H
y4eOHH 1OcOOMsA, KAKTO H DPBKOBOACTBOTO HA YCICIIHO 3aI[UTHIH JIOKTOPaHTH M
AUIUIOMAHTH, TOBOPAT 3a aKTHBHA y4eOHO-Tearormyeckara AeHHOCT HAa KaHIWUIATa,
(oxycupaHa B 0611acTTa Ha KOHKYpCa U U3BBH HETO.

VL. JInynn BHeyaT/IeHusi HA PeleH3eHTa



IlosnaBam jgon. n-p wmmx. IleTpakmeBa OT HEHHOTO TOCTBIBaHE B KaTelpa
» Teopetnina enekTporexsuka”. OLie OTTOraBa TS ce OTIMYABAIIE C H3SBEHATA CH AKTUBHOCT
u Tpynontobue. Mmam MHOro n00pw NMYHHM BICYATICHUS M MOTa 1a 3asBf, 4e JOI. A-P
Cumona lleTpakueBa ce 0OI3Ba ¢ OTIHYHA PEMYTALMA HA YBAXXABAH Kojera. Ts e OT3UBYMBA,
OTrOBOPEHA U €TUYHA.

Hou. a-p umk. IleTpakuesa ¢ BHMMATCNIHA, BEXINBA M MOAHACA C TaKT H yMEHHE
y4eOHuUs MaTepHal mpes cTyJeHTHTe. Ts e HaTpymana 6oraT NeJarorHIecKH OMUT — MOBEYe
ot 30 roguHn menaroruyecky crax. M3sesiBa ce kato n06bp MpenogaBaTe, H3CIeA0BaTEN U
OpraHHU3aTOp, KOUTO 6e3mpo6IEMHO MOXKE [1a yIacTBa U [[a PHKOBOJN TBOPYECKH KOICKTHBH.

VII. KpuTH4Hz eae:KKH U NpenopLKu

Hsmam checTBeRr KpUTHYHHE OENEeXKH 110 NPENCTaBEHATE MATEPHANH 33 YIACTHE B
KoHKypca. OT TNpefcTaBeHHTe MaTepHall JMYHM, Y€ KAHIUAATHT HAMA CTATHH C WMIIAKT
dakrop (IF), mopamm KoeTo IpenophYBaM B HAYYHOM3CIIEHOBATEICKA CH AEHHOCT 1a Ce
CTpeMH fa Iy6iuKyBa B TAKMBA CHHCAHHS M IIO-KOHKPETHO B crmcadus oT Q1 n Q2. Chimo
Taka ¢ HHCHK Opos Ha TOYKMTE OT TpHBIeYeHH cpenctBa 3a TY-Codusa OT IpoeKkTH
PBHKOBOZIEHH OT KaHAMJATa, MOpaaH KOETO MPEnopbYBaM Aa KAHAUIATCTBA IO MPOEKTH H
IPOTPaMK ¢ TI0-CEPHO3HO (uHaHcHpane. ThpceHeTO Ha (UHAHCHMpaHE Ype3 KOHKYpCH 3a
HayYHH TIPOCKTH M TIPAaHTOBE IMI€ OCUTYPH HEOOXOOUMHTIE pECypcH 3a yCIelHa
M3CIICIOBATENICKA J€HHOCT. Y4YacTHETO B KypcOBe M CHELHAIM3AUMA i€ MOMIbpKa
aKTyaJIHOCTTa Ha 3HaHUATA .

[IpenopeKkuTE HE MPOMEHST OOIIOTO OTIIMYHO BIEYATICHHE OT [SUIOCTHATA AEHHOCT
Ha kaHaupara. CuMTaM, 4e 3a €Tala M 3a HCKaHATa CTEIeH, JOCTHTHATOTO HMBO HAAXBBPILI
10 Ka4ecTBO M 0OEM BCHYKHM OT M3MCKYEMHTE MHHHMAIHHA NokasaTenute Ha TY-Codus 3a
3aeMaHe Ha aKaJeMu4HaTa JIbxXHOCT ,,[Ipodecop .

VIII. 3axmouenue

Bb3 OCHOBA Ha HamnpaBeHHs aHalTH3 Ha [IPEACTABEHMTE HAy4HH TPYIOBE,
CHABPXKALIATE CE B TAX IPUHOCH, y4€OHO-METOAMYHA U ITeJarornyecka AeMHOCT Ha [0, J-p
umK. Cumona Owiunosa — IlerpakueBa, CYMTaM dYe ca W3NBLIHEHH M INIPCH3IIBIHCHU
nsuckpanusTa Ha 3PACB, Ilpasunnnka keM Hero u Tlpasunnnka na TY-Codus 3a 3aeMane
Ha akaJleMHYHaTa JIbxHoCT ,,IIpodecop™.

Yb6eneno npemnaram Ha YpaxaeMoro Haydso *ypw a NpHCHIM Ha JAOI. A-D HHX.
Cumona KupunoBa ®mmunosa-IleTpakueBa akajeMHYHATa JUTHXKHOCT »LIpodecop” B
npoQecuoHantHo  HampapneHHe 5.2 EneKTpoTexHMKa, €NEKTPOHHKA ¥  aBTOMATHKA,
CIeLHAaIHOCT ,, TeopeTuuHa eneKTpoTeXHuKa”.

Hara: 26.06.2025 r. PeLCHBEHT  .....oovvivicveeiceeceeeeee s
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REVIEW

of the submitted papers for participating in
a competition for holding the academic position PROFESSOR
in the professional field 5.2 Electrical Engineering, Electronics and Automatics, specialty
“Theoretical Electrical Engineering”,
announced by the Technical University of Sofia and published in SG Ne 28/ 01.04.2025

Reviewer: Prof. DSc Eng. Valeri Markov Mladenov
Candidate: Assoc. Prof. PhD Eng. Simona Kirilova Filipova-Petrakieva

I. Brief biographical details of the applicant

In the present competition for the academic position “Professor” in the professional
field 5.2 Electrical Engineering, Electronics and Automatics, with specialty “Theoretical
Electrical Engineering”, the only candidate - Assoc. Prof. PhD Eng. Simona Kirilova
Filipova-Petrakieva. She graduated from the Technical University of Sofia (TU-Sofia) in
1994 with a Master's degree in Electronics and Automatics. In addition, she has an additional
qualification in Journalistics from the Free Faculty at TU-Sofia (1993) and certificates of
successful completed courses in English at B2.2 level (2010, 2011).

Her professional and academic career is as follows:

e 2002 - 2004 - free PhD studies at the Department "Theoretical Electrical
Engineering" of TU-Sofia, with supervisor Prof. MSc. Eng. Lyubomir Varadinov Kolev.
After a successful defense of her PhD thesis entitled: “Stability analysis of linear circuits and
systems with interval data” in 2025 she received the educational and scientific degree
“Doctor” in Theoretical Electrical Engineering.

e 1994 - 2000 she was a honorary assistant at the Department "Industrial
Engineering" at TU-Sofia and a part-time PhD student there.

® 2000 - 2009 she was consistently assistant, senior assistant and major assistant at
the Department "Theoretical Electrical Engineering" in TU-Sofia. From July 2009 to the
present she has held the academic position of Associate Professor in "Theoretical Electrical
Engineering" in the same department. The total work experience of Assoc. Prof. PhD Eng.
Simona Filipova-Petrakieva as a teacher at TU-Sofia is over 30 years.

From 2011 to 2015 Assoc. Prof. PhD Eng. Filipova-Petrakieva was Deputy Dean of the
Faculty of Automation (FA) for International and National Integration, Accreditation and
Attestation, Chair of the FA Accreditation and Attestation Committee. From 2019 until now
(2 mandates) she is a member of the Supervisory Board of TU-Sofia, and from 2024 until now
she is Deputy Head of the Department "Theoretical Electrical Engineering". She has excellent
computer skills and working with specialized software products. Also, she is fluent in English
and Russian. She has excellent computer skills and works with specialized software products.
Since 2018 he has been the hesupervisor of the teams from TU-Sofia participating in the
Republican Student Olympiad in Theoretical Electrical Engineering, where they have always
ranked at the top. She was awarded by the authorities of TU-Sofia for this activity. She holds
certificates for distinguished articles published in prestigious scientific journals. She is a
member of IEEE since 2018, as well as of SAI

II. Characteristics of the candidate's scientific and applied activity
According the competition for the academic position “Professor” are submitted the
following major materials:
e copy of the State Gazette with Announcement for the competition;



e curriculum Vitae;

* copies of the diplomas of higher education Master degree, additional qualification,
certificates and awards;

¢ medical certificate statement;

e criminal record statement;

e official note for work experience in the specialty;

* reference for satisfying the minimum requirements according to the Regulation of TU-
Sofia for holding the academic position “PROFESSOR”;

e copy of the diploma and the list of publications for PhD degree;
copy of the diploma for ,,Associate Professor” and respective list of publications;;
documents for approval and reviews the monography;

list of the submitted publications for the competition — indicators I" and 3;
reference for citations of the candidate’s papers;
reference for successfully defended PhD students;
list of published books and students” manuals;
reference for candidate’s participation in Scientific Research Projects;
e reference for teaching lectures last 3 years;
e author’s reference for contributions in the publications;
e abstracts of the scientific works.

A total of 85 entries were submitted to the competition. 16 of them are independent, in
37 of them - she is the first author, and 57 of them are in English.

The papers submitted by Assoc. Prof. PhD Eng. Simona Filipova-Petrakieva can be
classified as follows:

- monograph, titled: ,,Applications of Duhamel’s principle for analysis of electric
circuits and electronic schemes* ISBN: 978-619-239-309-0, publ. house ,,Avangard-Prima“,
2019, 122 p. It is reviewed and satisfies all requirements of the Law for publishing the
monography and additional requirements, according to the Regulation of the TU-Sofia at the
date of publication. There is no duplication of already published results in other works of the
candidate. It is complemented by 4 publications that are not included in the minimum
scientific metrics of the current competition.

- 39 scientific papers, published in journals and proceedings, referenced and indexed in
in world-renowned database of scientific information (Scopus, Web of Science). From them -
34 are on Indicator I'-7, but 5 — on Indicator 3 — papers, published in journals with SJR and
JCI rank.

- 31 papers are published in Scientific publications in non-referenced peer-reviewed
journals and proceedings of conferences included in national reference list (Indicator I' -8).

- One book in English with co-authors: (V. Mladenov, S. Vladov, S. Petrakieva,
Electrical Engineering — Second Edition, 2020, KING, ISBN: 978-954-9518-00-9, 200 p.)
and the candidate is an author of the section “Introduction” — pp. 5-36.

- Online course in Bulgarian on ,,Theoretical Engineering — parts 1 and 2”, including
and lectures teaching from Assoc. Prof. PhD Eng. Simona Kirilova Filipova-Petrakieva. She
was written totally 4 of the course 12 modules. This course is uploaded in Moodle and it is not
calculated in satisfying the indicator E-23.

— 12 students’ textbooks (manuals for tutorials and labs) in co-authors, where 2 of
them are in English.

I accept to review all submitted works of the candidate.
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The candidate's scientific articles and papers have obtained public exposure as follows:

e Papers in International Journals, included in IEEE Xplore and Scopus; as well as in
Web of Science — 5 publications.

e Papers in International Conferences, included in IEEE Xplore and Scopus; as well as in
Web of Science - 34 publications.

e Papers, published in journals from the national reference list - 21 papers.

e Papers, presented in the conferences, included in the national reference list - 10 papers.

A reference for a total of 87 citations of scientific papers is submitted, where 80
citations are in scientific journals, referenced and indexed in world-renowned database of
scientific information or in monographs and proceedings (Scopus, Web of Science) —
Indicator J[-12; 6 citations are in monographs and peer-reviewed proceedings — Indicator JI-
13, and I citing in unreferenced peer-reviewed journals — Indicator JI-14.

The research activity of Assoc. Prof. PhD Eng. Filipova-Petrakieva is represented in the
competition by participation in a total of 23 scientific-research projects. Of these, 4
international, 4 national, 15 to Research and Development Activity of TU-Sofia and 1 PhD
project. On 5 of the projects she is a leader and currently she is the coordinator of a contract
under the Erasmus+ programme with a university in Spain.

Currently, two of the projects she is the leader are active - 1 international and 1 PhD.

Assoc. Prof. PhD Eng. Filipova-Petrakieva has provided evidence for two successfully
defended PhD students, of whom she is the co-supervisor. Under her supervision, 35 Bachelor
and 1 Master degrees students have graduated from TU-Sofia. This is evidence of successful
work in creating young researchers.

Based on the evidence submitted by the candidate in the competition for academic
position "Professor”, according to the satisfying the minimum national requirements stated in
the Regulations to applying the Law of Development of the Academic Staff in Republic of Bulgaria
(LDASRB) and the Regulations of the TU-Sofia for holding the academic position "Professor" is
presented at Table 1.

The table shows that the data obtained by Assoc. Prof. P hD Eng. Simona Filipova-
Petrakieva points (2736,746 p.) exceed three times the minimum of 860 points required for
this academic position, accepted in the Regulations of TU-Sofia for the academic position of
“Professor”.
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Table 1

Group

Minimum
number of
points

Candidate’s
points

Points on main indicators in groups

50

50

PhD Certificate Ne 26254/16.08.1999, Higher
Attestation Commission (HAC)
Prof. field Electrical Engineering, Electronics and

Automatics

Scientific specialty 02.04.01: Theoretical Electrical

Engineering

100

100

B3

100

B4

250

1083.47

I'S

I

I'7

714.65

I'§

368.82

I9

1o

I'tl

100

820

112

800

J13

18

14

JI15

220

437.276

El6

E17

40

E18

180

E19

20

E20

20

E21

80

E22

0.556

E23

13.33

E24

83.39

E25

E26

E27

E28

E29

120

196

University:
Technical university of Sofia

20

50

Total

860

2736.746
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The scientific and research activities of the candidate for "Professor” are focused on
theoretical electrical engineering and software engineering. The amount of this activity is
considerable, while the quality of the research is of a high level. Her high mathematical
background and deep knowledge of the physical nature of processes and phenomena are
conditions for the successful solution of a variety of engineering problems through the
application of modern methods and software tools.

HI. Major candidate’s contributions in scientific and scientific-applied activities

I agree with the contributions formulated by the candidate, which are divided into two
main scientific areas: electrical engineering and software engineering. These contributions can
be classified as scientific, scientific-applied and applied. Additionally, one more group of
contributions can be added - educational and methodological ones, related to the teaching
activity of the candidate.

Scientific contributions

* Mathematical relationships are obtained that can be applied to the analysis of processes
related to the relative spectral sensitivity curve of the human eye [T-8 29].

* An additional procedure is proposed to preliminarily assessment the input data when
solving the problem of finding an absolute center in an undirected graph using Hakimi's
method. This procedure aims at not analyzing those edges in the considered graph on
which the absolute center certainly does not lie and which do not influence the final
solution [I"-8 7].

Scientific-applied contributions

* A modified analytical method for transient analysis and system modelling — An advanced
method for the analysis of transients is presented, which is based on the sequence of
actions to find the analytical expressions for change over time, following the mathematical
logic for the final solution, without attention to its historical progression [B-3 I'mama 1].
This approach has been applied both to the modelling of transients and to the methods for
analysis circuits, transformers, light sources and power systems.

* Dependencies between electrical and magnetic quantities in transformers and solutions for
electrical equipment - The main relations between electrical and magnetic parameters are
summarized, showing that the electrical parameters in the working mode depend on the
variation of the inductance L, and schemes for phase control and for protection against
overvoltages and overcurrents are developed, including fast-acting devices such as diac
and triac. [[-7_8,I'-7_3,T-7_16,I-7_20,T-7_24,T-7 28, B-3, 3-31 3].

* Solving linear systems and analyzing circuits with graph models - A method for solving
non-homogeneous regular systems of linear equations by graph theory modeling is used,
suitable for DC and AC steady-state analysis under concentrated parameters [[-8 5This
approach is also applicable to the development of optimization and control algorithms in
power systems.

e Data processing and energy flow control - Software solutions are implemented to represent
arithmetic actions and mathematical functions by generalized intervals to process “raw”
data [I'-8_2]. Universal methods and procedures have also been developed for the
determination of maximum flows in energy systems under interval uncertainty using graph
models and correction algorithms [T-7_11].

* Control, Protection and Energy Efficiency Systems - Schemes to solve problems in phase
control of transformers, as well as solutions to reduce power consumption through buck
transformers are proposed. In addition, a series of solutions for overvoltage and
overcurrent protection implemented by fast-acting coupling elements, including diac and
triac, has been developed. [I'-7_3,'-7_20,T-7 24,T-7 28, B-3].

e Lighting and Measurement of Light Parameters - Theoretical and experimental approaches
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to the physical fundamentals of radiant and luminous flux are developed, as well as
methods for pulsation assessment and circuit solutions for energy saving in LED lighting,
including a scheme with antiparallel connected LEDs for lower consumption. Methods for
improving lighting quality and efficiency are also discussed [I’-8 12, -8 19, I'-8 26, I'-
8 29].

Applied contributions
Modeling, analysis and optimization of electrical and electronic systems - Designed and
created models for the study of electrostatic field in liquids and bath, as well as models for
automatic processes such as automatic washing machine and power transformer with
automatic calculation of magnet lines and programmed control [[-7 4, -8 1, -8 10, I'-
8 13, I'-8_16, I'-8_4]. Analyses of electrical losses in semiconductors as well as a
comparative analysis of transient analysis methods, including the use of the Duhamel
integral to solve linear non-homogeneous differential equations, are performed [[-7 7, I'-
7 17, B-3].
Electrical and Protection Device Research - Analyzed the dynamics of nonlinear electrical
circuits with the Duffing equation, investigated residual current devices at high frequencies
and data protection models using chaotic generators and cluster analysis to detect false
usernames [I-7_26,I'-7 9,I'-7 5,T-7 _10].
Renewable Electricity and Energy Efficiency - Real autonomous photovoltaic systems are
studied with experimental and simulation data, as well as short-term electricity
consumption forecasting models using fractal Brownian motion, regression and cluster
methods [I'-7_23,I'-7_34,3-31 2,I'-7 21,3-31 5].
Using machine learning and automation for forecasting and control - Models have been
developed to predict diseases on apple tree leaves using convolutional neural networks
(CNNs) and hybrid CNN based systems, as well as an advisory system to assist driving.
Two-step procedures were proposed to extract features of genomic signals for future
prediction [I'-7_30,I'-7 31,T-7 32,T-7 1,3-31 1].
Developments in information and control technology - Public applications for stock
tracking through web-based systems and maximum flow optimization models in
information and energy networks that are invariant to system type, as well as behavioral
research and control models using neural networks [[-8 27, I'-7 13].

Educational and Methodological contributions
Development of teaching materials and learning platforms - Creation of theoretical
materials for courses on TEE, TEE-1, TEE-2 u EE, including chapter of a book [E-23 1 —
in English] and online book, uploaded in Moodle [E-23_2]. Participation in publishing the
manual for tutorials [E-24 10 — in English], manuals for labs [E-24 2, E-24 3, E-24 4],
and materials for course assessments preparation with OrCAD Capture [E-24 1] and
Ltspice [E-24_11] on TEE, TEE-1, TEE-2 and EE. Development of a Web-based
application for theoretical learning in Electrical Engineering [[-7_29].
Creating and using software tools to support learning and assessment - Creating Excel
spreadsheets to aid in the analytical calculation of laboratory protocols on disciplines TEE,
TEE-1, TEE-2 andu EE [I'-8_23, T-8_24,T-8 25, I'-8 28]. Generate test questions for the
TEE exam using QuizCreator and a comprehensive assessment system [[-8 17]. Create
models of transport problems to solve with Excel [[-8 20, I'-8 22, I'-8 30]. Development
of applications for cryptographic protection in Windows [[-7_18, -7 _19].
Methodologies and Approaches for Teaching, Assessment and Distance Learning -
Proposal for an Approach for Teaching and Assessment in "Theoretical Electrical
Engineering" at TU-Sofia, combining traditional and self-study, with a justification of the
existing disadvantages [I'-7_12]. Developing a methodology for distance learning in the
discipline as an alternative to the traditional one and introducing a points-based assessment
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system, taking into account that distance learning is not directly applicable to TEE [I'-
8 14].

* Analysis and study of electrical systems and components - Parametric analysis of the types
of transients in linear electrical circuits with concentrated parameters at different element
values is performed [I'-7_22]. Equivalent transformations of passive one-ports under AC
power supply are considered [I'-7_25, I'-7_27, I'-7_33]. The different operating modes of
the transformer are analyzed and recommendations for proper connection to systems are
given [T-8 31].

* Practical models, tools and learning resources - Study guides for problem solving and
laboratory exercises in the DS discipline in Bulgarian have been developed [E-24 5, E-
24_6, E-24_7, E-24_8, E-24 _12], as well as for the English language students [E-24 9].
Models of transport problems and tools for their solution in Excel are designed [I'-8_20, I'-
8 22,T-8 30].

IV. Significance of the candidate’s contributions for the science and the practice
I consider that the submitted contributions are the personal work of the candidate. They
are of fundamental importance for science and practice. Her publication activity shows that
she is a recognised scientist in Bulgaria and abroad. A significant part of the candidate's
works is related to the development of solutions for the elimination of problems occurring in
real objects, as well as the study of their behaviour.

V. Assessment of the candidate’s teaching and pedagogical activities

From the submitted reference for the teaching activity it is evident that in the last 3
years Assoc. Prof. PhD Eng. Simona Filipova-Petrakieva has taught lectures in the following
disciplines: “Theoretical Electrical Engineering” (FTC, TU-Sofia), “Theoretical Electrical
Engineering - Parts 1 and 2” (FA, EEF, TU-Sofia), “Electrical Engineering” (FTC, FETT,
TU-Sofia) and “Discrete Structures” (FCST and FAMI).

She has also taught tutorials, labs and course assessment in these disciplines, as well as
course projects in the discipline "Discrete Structures”. She has supervised two successfully
defended PhD students and 36 graduates in Bachelor's degree - 35 and Master's degree - 1.

The long teaching experience, the rich publishing activity of books and manuals as well
as the supervision of successfully defended PhD students and graduates, indicate an active
teaching and pedagogical activity of the candidate, focused in the field of the competition and
beyond.

VL. Personal impression from the candidate

I know Assoc. Prof. PhD Eng. Petrakieva since she joined the Department of
Theoretical Electrical Engineering. Since then she was characterized by her activity and hard
work. I have very good personal impressions and can state that Assoc. Prof. PhD Eng. Simona
Petrakieva enjoys an excellent reputation as a well respected colleague. She is helpful,
responsible and ethical.

Assoc. Prof. PhD Eng. Simona Petrakieva She is considerate, polite and presents the
material to the students with tact and skill. She has accumulated extensive teaching
experience - more than 30 years of teaching experience. She stands out as a good teacher,
researcher and organizer who can easily participate and lead creative teams.

VIL. Critical remarks and recommendations
I have no substantive criticisms of the submissions.. From the submitted materials, it is
evident that the applicant does not have any articles with impact factor (IF), therefore, I
recommend that in his/her research activities, he/she should strive to publish in such journals
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and in particular in Q1 and Q2 journals. Also, the number of points from attracted funds for
TU-Sofia from projects led by the candidate is low, therefore 1 recommend to apply for
projects and programs with more serious funding. Seeking funding through competitions for
research projects and grants will provide the necessary resources for successful research
activities. Participation in courses and specializations will keep her knowledge current.

The recommendations do not change the overall excellent impression of the candidate's
overall activity. I believe that for the stage and for the requested degree, the level achieved
exceeds in quality and scope all of the required minimum indicators of TU-Sofia for the
academic position “Professor”.

VIII. Conclusion

Based on the analysis of the presented submitted scientific works, the contributions
contained there, teaching and pedagogical activities of Assoc. prof. PhD Eng. Simona
Filipova - Petrakieva, I consider that the requirements of the Law of Development of the
Academic Staff in Republic of Bulgaria (LDASRB), the Regulations to it and the Regulations
of the TU-Sofia for holding the academic position "Professor" have been fulfilled and
exceeded.

I strongly suggest the Honorable Scientific Jury to give to Assoc. prof. PhD Eng.
Simona Kirilova Filipova-Petrakieva the academic position of "Professor" in the professional
field 5.2 Electrical Engineering, Electronics and Automatics, specialty “Theoretical Electrical
Engineering”.
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