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rro KoHKypc 3a 3aeMaHe Ha aKaAeM[qHa AJrbxHocT,,4OIleHT,,
IIO HAIPABJIEHIIE 5.2 ,,ENEXTPOTEXHUKA, ENEKTPOHI,IKA II ABTOM U]|LIKA"

cIIeqLIaJIHoct,,flpmoxeHlre Ha 4pkIHIIurIIdre ra Merogr4Te na rr6epneru1ara B
pa3ntr,umil o6nactu Ha HayKara,,

o6.sseu n {rpxareH BecrHrrK, 6p.2g or 2 anpn,2024 roguwa
c KaHAr.rAar: .,r. ac. A-p r,rHx. Acnapyx leoprzer Maproncrz

Peqeuserm: qr. Kop. npoO.Arn flerxo Xpucroa flerxos

1. O6url [oJroxeHr{n u Guorpaenunu IaHHrr

B ronrypca 3a ,,,4oqeHT" no uaupar.ueaue 5.2 ,,Ererrporexur{Ka, eJreKTpoH[Ka rt
asto^4arzra", c[equarHocr,,flpllJrox"rrai uu rtprrul{r{nvre r{ MeroArrme;u{ur6;;;;;u upa3nwt[u o6nacrlr na uayxara" s TexHrqecxu.tr ynzBepcr{Ter - coszx, a rogur 46gyonrrr*
caMo eAI{H KaHAuAar: a-p Acnapy< feopruen Maprorcrra, rJraBeH acr{creuT KbM KareApa
,,CucreM[ H yllpaBJleHlreo'rrpLt (Daryrner AeroMarrr a. Kangr4amr e 3aB6prrrr{Jr c orruque
cilerlr{aJrHocrra ,,cucreMra 14 yuparreuze" r Ty co$zx " o6pu:orar"rrn u u
xnarrftzra4aoHHa creneH ,,Marzcr6p" upes 1gg6 r. B nepuo4 u)ooo-zoos 

". " 
ao*rofuo "TY-CoSur, Karo rlpe3 2004 r. e rlofiyqur Ha) IHara crefleH ,,4oKTop" c ArrceprarluoHeH TpyA

Ha reMa,,llucresu MeroArr 3a aHarrr.r3 rl cuHTe3 Ua po6acurn ar"rar, ,, yrpurrarse.l 0r
2,002 ao 2004 r, pa6orn e I,Iucruryra 3a .f,ApeHr,r vr3clrerBallfl u f,.qpeHa eHeprzrr - EAH,
Co@ux, a or 2005 I' e acncreHT KbM Kar. ,,Cracreuu r4 yrrpaBJreHr,re'0.-Or 2006 r. e craprxu
acr'rcreHr, a or 2008 r. e HraBeH acucreHr KbM cbxlara KareApa. B nepzoga 200g_201t r. e
npoBen o6rqo 17 Meceqa cneAAoxTopcKa cneur{iurr3 aqrrrfl, B JlatsrulcxIn yHr,rBepcr,rrer - prara

I_o 
rporpaMara ,,Mapun Kropur", a B nepuoAa z0l3 -2015 r. - 3 ueceqa crequi1;1r.rsarlrrf, BI4tcruryta uo Susura Ha noJlynpoBoAHrrrl[re - PAH, Horocrn6npcr. Bna4ee aurruficxu,

pyCKI{ I{ HeMCKLI e3LIK.

Konrypcrr e o6.{seH r firpxaeen BecrHHK, 6p.25 or 2 anpul 2024 roguaa, Bb3 ocHoBa
Ha petrleHlIe na (Daxylrerul{, cbBer na @A. @opuanuure u3ucKBa1vfl. BbB Bpb36a c
nporleAypara ca r{3[BJrHenr r ueo6xoAr.rMr4Te cpoKoBe.

2. O6r{o orrficaHr{e Ha rrpe.qcraBenrrre MareprraJrr{

Kau4r4arrr yqacrBa B KoHKypca o6qo c 32 rpyla, Korrro He roBrapf,T rpeAcraBeHrrre
sa npugo6unaHe Ha o6pasonatenHara I{ HayqHa crerreH,goKTop". Or resu rpygoee 3l ca
crarutt B HarrHr,r cfiucalJ,nfr r,r AoKrraAr,r na ron$epeuquz, ny6.rrrryBaHlr B repuoga 200 l_2023r', a eAIzIJ e uonorpatpilfl' crc 3anlaBIre ,,Vucaeruu npodnenu npu aHcuwta u cuHmesa rra
podacmruu cucmewu sa ynpalneHue c MATLAU u SL\COT*, iylturcyBaHa rpes 2,01.9 r.
BcnqKra rrpeAcraBeHrr rpyAoBe ce peqemupar. oceu o" ,pyaor"r"- 

"u 
p"$"p upa,il H

r{HAeKcupaHrr B cBeroBHn 6asu AaHH}r (7 u SCopus n 7 e web or sciencil, i zz 
"uny6nuraquu r nepeQepupamr n3lialua lr rpy,qoBe na rou$eperuuu. Or uocnffiure, 4 ca

trydturcaguu B rlepuoArqHu usAa:rlfl, a 19 caAorJra.qir, ,a""ci", Ha HaylrHz ronsepernlnu,
cr{M[o3rlryM]r rr KoHrpecu y IJac u n yyx6zna. flpr,rroxeua e no4po6na cnpaeri sa 13
I\LtTupaIJIdfi' oT rryxAecTpaH[{r.I aBTopn Ha TpyAoBeTe Ha KaHALtqaTa B cfir{caHufi c r4MrraKT-
Samop. Ipe4craeeuu ca AoKyMeHTLI 3a )rrracrr,re B eAr4H Ha)rueH [poexT, Sunaucupan or ipHZ
xttr't MOH. Hxua upe4craBeHa nnQopuaqux sa yqacrr.re B opraHr3arlrroHHkt r,rJrll rporpaMHu
KOMr{TeTra Ha HayqHu Mepoilpr4flrr.r.,r.



2

3. O6rqa xapar$epucrrrna Ha HayqHorr3cJreAoBareJrcKara r.r HayrrHo-
[prrJroxHara gefinocr Ha KaHlrrAara

Kan4ugarrr uMa 3HaqI{Ma Ha)ArHo-u3cJreAoBareJrcKa flpoAyKru,rr znepuoaa200l-2023 r.
B HrIKoJrKo HayqHI,I o6.nacrr.r, KoLITo ro xapaKrepn3npar Karo r{gcJreAoBareJr c pa:}HosrpanHr.r
I'IHTepecII Ia MHoro 4o6pa npoQecuonanHa rloAroroBra. ln. ac. MapxorcKg rrMa peArrqa
HafIHo-npI4noxHH [plrHocn s o6aacrra Ha reopl{f, Ha yrrpaBJreuuero (8 TpyAa), ira3epHara
crreKTpocKorux (10 TpyAa), 6espapyullrreJrHu.rr Konrpor (7 rpyga) u rryunoxeune ,ra
MCTOAIITE HA H3KYCTBEHII,'I HHTEJICKT B MEAIIIIIZHCKATA AYATHOCTUXA Q TPYAA), fIOIY'rCrrUrC
pByJITarI'I ca rry6wrryBaHu B rraouorpatpux, u3AaAeHa y Hac v B rrpecruxHrr cnr{caHrry B
vyx6una. Hannqe e .{ocrarrqen 6pofi uv'rnpalas Ha HeroBr{Te r?yAose or rryxAecrpaHHu
aBTopr'I. klM,a u cepzosHa neAaroruqecra 4efiuocr BbB Br{crur yre6nu sauegenur. Tora
xapaKrepw[pa uL ac. Maproucrra Karo lmrpa.qea HayqeH pa6orrur cBc 3Haq;aMa Hayqgo-
rrscJreAoBareJrcra, HayqHo-[pr,rJroxHa H [eAatorrcrecra Aefi Hocr.

4. oqeurca Ha neAaroruqecrcara rroAroroBKa rr AefiHocr Ha KaHArrAara

flpes uocnegnure 3 yue6nn ro,ql,rHll KarlqurartT evrz:rrac JtneKrlr{l,r no 7.zryrcqnnn:aln B
6aranartpcrara LI MErrl,Icrtpcrara creneH na o6yrenue rlo cnequaJlHocrra ,,C1tcrer6 v
y[paBJIeHI'Ie" r TY-CoQrar e o6eM ot 182 qacareKrluu. flpe: 2015 r. e BoAr{Jr qacoBe ro
Eneaeumu om meopufl Ha ynpasileHuemo Ha cryAeHTr.r uo $usura r Horocu6upcrrax
AbpxaBeH yHr'IBepcrlTer. flopa4u roBa npueMaM, qe fre.qarorrrqecKara Aefinocr Ha KaHAr{Aara
e AocrarEqHa u rofi e Irarpy[an neo6xogznaux olrrr 3a AJIBXHOCTTa ,/OIIeHT...

5. ocnosH[ Hayrrnr,r, Hayqgo-[prrJroxHr.r n [prrJroxHrr [pr,rHocrr

A. [punocu Ha KaHAIrAara B MoHorpa$uuuun rpyA, o3arJrar,elr' rrVucteruu npodnettu
npa aHailu?a u cuHme7a rua podacmruu cacmen u za ynp&sneHue c MATLAB u SLICOTT.

1. Hayuuo-[prrJroxHrr [pr{Hocn
- I'Isrrprueu e sagtn6oqeH aHiuILI3 Ha qr{cJrenrrre csoficrra r,r qyBcrBr,rreJrHocrra Ha

MSTOAI4Te Za Ha II pt CI'IHT93 Ha MHOTOM9pHLI CIICT9MI4 C HeOrIpeAeJIeHOCT. HalpaneuO e
cpaBHeHr{e Ha anropl{TMute, pazpa6oreHu or aBTopa }r €urropurMrrre, r{3[oJr3Bag[r B
rporpaMHara cr{creMa MATLAB;

- LTzcleazaHz ca H ca cpaBHel{u pa3JruqHr{Te MeroAr.r 3a noHrrxaBaHe r{a peAa Ha

ylpaBJrflBanloro ycrpoficrBo, rroJryqeno or floo r,rJrrr p clrHTes;
- I4gcne.4saHa e rryBgrBrrreJrHocrra I{ ca cpaBHeHr.r qr{cJreHure csoficrra Ha MeroAr,rre 3a

peluaBaHe Ha MarpLIqHI,ITe ypaBHeHus. sa Puxaru, Bb3HrdKBarrIu [pr{ crrHTe3a Ha olrprM a]t11t u
po6acr:nu crrcreMu 3a ynpaBJreHr,re;

- Paspa6oren e co$ryepeH rlaxer 3a HecrpyrTypupau H* r{ p clurres r.r e rsBbpruego
cpaBHeHIIe Ha HeroBlrre qI{cJIeHI{ cnoficrsa c nporpaMr,rre or Robust Control Toolbox na
MATLAB. cparnenzxra ca fiarocrp4paHu c rroAxo.{.rrrqu qucreHu flpkrMeprd.

2. Ilpu.noxurr fiprrHocr{
- Paspa6oreHo e I{ e peaJllr3rrpaHo po6acrno ylpaBJreHne Ha cr{creMa 3a MarHr{THa

JIeBilTaIII{r' Cten4rr c paspa6oreuoto ylpaBJreHze ce r{3[oJr3Ba r aa6oparopnure
y[pDKHeHr.r, rro Kypca,,Po6acuro r{ omr{MaJrHo ynparlenrae.,;
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- Paspa6oreHo e u e peaJILr3I,IpaHo po6acrno yrrpaBJreHlre Ha cepBocltcreua. Crengrr c
parpadoreuoro ylpaBJIeHLIe ce rr3rloJl3ea r na6oparopurrre yrrpiDrHeHuf, rro Kypca,,po6acrHo
rI olrl{MaJlHo ;mpaeleune".

floco'IeHure npilHocla IroKa3Bar, rre clAbpxaHr,rero Ha rr.roxorpa$rama HarrEJrHo orroBapf,
Ha u3ucKBaHlrf,Ta rrtr xaoranurarlHoHeH Tpya sa fioll} raBaHe Ha 3BaHuero ,,4oqeHT,,.

B. rrpuuocu Ha KaHArrAara B HayqHr.rre rpyAoBe, [peAcraBeHrr 3a yqacrrre B
KoHnypca

flpegcraneal{Te rpyAoBe Ha KaHAI{Aara ce orHac.rrr go paspa6ornarre Ha HoBu MeroAu 3a
MOAeJIlIpaHe, c[MyJIUpaHe' aIJaJIngW clIHTe3 Ha CIICTeMII 3a aBToMaT]It{Ho yflpiuleHr{e, KaKTo u
ua ycrpofictBa, lI3rIoJI3BaHrI B JlagepHara crreKTpocrorru.a u 6espaspyrur{TJrHr.rrr KoHTpoJr Ha
MarepI4IuIJII{. flpr'firocure B TesLI TpyAoBe Morar.qa ce rnacu$zqrpa, 

^uro 
EayqHo-np[[oxHr4

II IPIIJIOXHU. CTg6PNAHIIETO HA TPYAOBETE NOKUBBA, qC KAH.qI,IAAT6T PA6OTIE BbPXY
ycbBaplxeHcTBaHe Ha U3[OlI3BaHlITe noAxoALI u Ce cTpeMI{,qa piBIIIt4pI{ Bb3MoXHr4Te O6laCru
Ha [pl{Jloxeuue. Karo uaff-cuqecreeHl,I cnopeA MeH rrp}rHocr{ Ha KaHAr.rAara Morar .qa ce
o16erexar:

cuureg Ha crrcreMn 3a yrrpaBJreur{e r, lpamTrrqecKu t,punoxeHr{fl

- B rpy4ore [l.9 - 1.16] ce piBHIexAa c]rHre3 ua podacrno yrpaBJreHre Ha cr4creMa 3a
MaTHHTHa ileBurauvrfl, nacrpofirara Ha peryJlaropu 3a ctqru{ o6exr c o11TrrMrl13arlnoHHg
[po[eAypl{, cLIHTe3 na po6acrno ynpaBneHfie Ha na6oparopen MoAeJr - cepBocr.[creMa,
IJpwItra ce [oAxoABT,,Hardware in the loop" c IIoMorrITa na MATLAB n LabView, KaKro r{
po6acrno y[paBJIeHI're Ha crloMeHarure o6erru cbc cpeAcrBa na 6n6nrorexara SLIIOT, sa p
cI4IITe3 Ilpll AOn6JIHUTqJLHVI OrpaHr4qeHufl Bspxy noJrrccHTe Ha 3arBopeHara cr4creMa, KaKTO r{
crpyKrypeu p cfiHrfi ua llk$peryrrarop.

JI arep u a crreKTpocKonrr r

- Pa:pa6oren e co{ryep na MATLAB sa aHarr,rs Ha.qaHHu s o6racrra Ha Jra3epHara
crleKTpocKonufl' zaVlucruryra rlo Elercrponura xru EAH. flpuloxenn ca qrrcJreH[ MeroArr
sa u4enru$uKallus c flpuJroxeHl{e B}B Susurara Ha BbJrHoBr4re rrporlecu (rpyao"e [Z.l -2.t21);

- Paspa6oren e coSryep Ha rlporpaMHara crrcrenaa LabView ga aBroMaruqHo
ynpaBJreHl{e, o6pa6orra u alaalill3 Ha AaHHr{Te Ha crrcreMa aa la6oparopHrr Ir3cJreABaHI{.s Ha
f,BJIeHlLETa, Bb3HrrKBaqI{ upr{ B3al{MoAeficrsue Ha JIa3epHr{ r}qr,r B cBpbxrbHK}r cnoeBe npg
r43CtreABAIJ]lfl" CBbp3aHrr c npoytlBaHe Ha B63MOXHOCT[a 3a cS3AaBaHe Ha 3anoMHrIqU
ycrpoficraa c 6e:rpaeu 6pofi ctcro-aHl{.f,, KaKTo r.r 3a rrocrr{raHe Ha cBpbxHr{cKz TeMrreparyprr
(rpya [1.8]). flpunoxeun ca Mero.qz or Teopu.f,Ta Ha aBroMarrrrrHoro yrrpaBneHrre -KJracuqecKr{ Mero,4}r, po6acfiro ylpaBnerure rt pa3M]?ITA flOfnKa. cosryeprr 

"'"i=4U4.' 
Op,

pa6ora no rpoeKr uo IIIecra pauKoBa nporparr,ra sa EK Karo cJreAAAonioi"*u 
"r"qrurrrurl*no lporpaMara ,,Maput Kloplt" s llarBuircrufl. yHr{Bepcrrrer r Pura, no Cegrraa paMKoBa

nporpaMa Ir no AoroBop ua EK ro rpoeKra COLIMA (Coherent manipulation of light and
matter via interferences of laser-dressed states).
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Bespa:pyurrrreJreH KoHTpoJr c rr3rroJr3BaHe Ha [o3r{TpoHHa crrerTpocrorrrrfl

- Pa:pa6orBaH e rrr3qr{cJrrlreJreu co$ryep na FORTRAN, C++ z MATLAB sa
MoAenupaHe Ha MeralHr,r KprrcraJrHra perrrerKu c rr{rrrlrrHrr 4e(|errr.r, Bb3H?rKBarqu flpu
pa6otara na Kop[ycrlre Ha flApeHure pearTopr{, rmrpaAeHrr or croMarHa, ilerupaHac pirJrr.rqur,r

eJIeMeHTr{ (rpya [3.1]). Hanpareno e qracJreHo Mo,qeJr]rpaHe Ha rpoqecure npr,r o6lruBaHe Ha

MeriulHa Kpl4cralrHa perrrerKa c rroroK or [o3r.rrpoHr.r 3a ueJrrrre xa 6espaspyur.rreJrHara

4eSerrocroflu, IIo Mero.qa Ha r{3qrrcJrflBaHe Ha BpeMero Ha xuBor Ha rro3urpoH B Mera]rHa
KpI{craJIHa perrerKa. flpn peruaraHero Ha Muoroqacrr,rrKoBoro ypaBHeHr,re na Illprogltrep
3a MOAeJIUpaHe Ha peJraKCaUU{Ta Ca UpPTJIOXeHI,I MeTOAU 3a rrrrcJreHo CktMyJrrrparre H

oITIIMLI3aIIU{ - KBaSI'THIOTOHOBTI MeTOAT{, CI{MIIJIeKC MeTOA U 4p. MerOAbT e ycnerrrHo
[pI{JIoxeH n AaBa Br4coxa rorruocr B cpaBHeHIIe c otturHoro rr3cne.{BaHe ua upo6en MarepEiIII
tro K;racr{secKr{f, MeroA c pa3pyruaBaHe na o6pa:eqa.

Eepa:pyruureJreH KoHTpon c rr3rroJr3BaHe Ha MarHrrroruyMoBrr MeroArr u e$ercr
Ha Eapmxayreu

- Paspa6oreH e crrcreMeH rr r{3qr{cJrureJreH co$ryep na Assembler, C n MATLAB sa
noropaspa6oreHlr ypeAu 3a MHororpr{Tepr{irlrHa 4erferrocrofTutfl. Ha MerirJrHrrr rrAeJrr{fl rro
yJrrpa3ByKoB MeroA, c r{3rroJBBaHe ua erferr ua EaprorayseH r{ c rr3rroJr3BaHe ua reprraoElH
(rpylo"e l4.l - 4.7D. flpunoxenlr ca MeroAu sa cr6upane ? a;rraitut3 u o6pa6orxa Ha AaHHrr,
KaKTO LI Sa XnaCuQUrA]liUfl,U pa3[O3HaBaHe [O e.4r,rH r{ rroBeqe raHooprr,raqzoHHr{ napaMeTpr,r.

lpu.noxeuue Ha MeroArrre Ira l,r3nycrBeHr.rfl rrHTeJreKT B aBToMarurrrrara
MEAIIIIIIHCKA AIIATHOCTtrKA

- flpunocrt Ha aBropa (rpy4one [5.1, 5.3]) e e paspa6orsaHe Ha co$ryep r,r MeroArrKa
3a paHua aBToMarlIqHa Ar{arHocrr.IKa Ha KoxH}r paKoBr,r ga6oussauuf, qpe3 MeroAa Ha
oIIT[IqIrara 6uoncux. Paspa6oreua e r4 e u3[uraHa r{.f,rocrHa o[r{THa ArrarHocrr{qHa cucreMa,
Karo ca paspa6oreuu r{ cborBerrrure anaparHz cpeAcrBa. flpunoxenu ca Mero,qr{Te Ha
MaIuIrHHoro o6y.reuue c Ir3tIoJI3BaIre Ha HeBpoHHr.I Mpex[ [pI4 peIIraBaHeTo Ha 3aAanplTe 3a
rnacu$uxaqus, flptt cyuepeafisopuo o6yrenne. Hanpaneno e cpaBHeHr.re rrpu pa3rtrquu
[oAxoArr - o6yuenue c rpy6ra AaHIru (cnexrporpauu), unu c 32 nnSopr'.rar{}roHHr rapaMertpa,
uog6pauu or 6noxrar,rzqu v c[eIryI€IJII,IcTI{ rro orpaxareJrHa n $rryopecqerrrrra crrercrpocKorru,
3a orKpvBage Ha rlrnr4qnr sa IaAeHo sa6or.f,saHe opraHnqgn BerrlecrBa. Eacaegnana e
Bpr3KaTa MexIy Tfifia il cJroxHocrTa Ha r.r3[oJBBaHr{Te HeBpoHHr{ Mpexkl H ToqHocTTa Ha
pasno3HaBarre.

Bc[.Iru pa3rJreAaHr.r [o-rope [prlHocr,r ca AeJro rra KaHAr,rAara r4 rroKa3Bar, qe e I HturI{IIe
xapMoHr,rYuo cbqeTaBaHe Ha HayqHo-LI3cJIeAoBarencKa Ir [pHJIoNna 4eftnocT, HuBoTo Ha
Ko.rITo orroBapfl HarrbnHo Ha r{3ucKBaHWTaga,,goqeHT" r TY-Co@ux

6. 3ua.rul{ocr Ha [pr{Hocr{Te 3a Hayrara r,r [paKTrrKara

P*ymarure s o6racrra lra aBToMarrrrrHoro ylpaBJleHue, [oJrJ IeHn or KarrArrAara,
npeAcTaBJIf,BaT Cepuo3eH npuHoc B CEOTBeTHOTO HayqHO HalpaBJIeHLIe u HaMI,IpaT

flpr{JloxeHrre r yv6nux npoqec }I npaKTr,rKara. O.resuAnr,r caycurltfixraua KaHAr{Aara Ha)ArHr{Te

p$yJITaTU Aa 6r[ar BHeAp.'rBaHU B pearHr,r Ltg elfirfl., Korrro Aa ce u3noJr3BaT B rrHAycTpwffa fl
o6yrenuero. Karro 6e nocoqeuo nr.2, TpyAoBere Ha KaHAr{Aara ca qr.rrrrpaHu 13 nrrla s
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Yyx6vHa, llopaAl'r Koero Moxe Aace cMflTa,qe npr,rHocr4Te Ha uL ac. MapKoBcKr.I ca rroJl) I14JII.I
neo6xo4nlroro [pn3HaHrre or HayqHara o6unoc"r y :aac ur uyx6zna.

7. KplruruHu 6erextmrr r{ rperoptnrr

AHanlrsrr na ny6maral[.rnTe Ha KaHArr.qara [oKiBBa, qe B roJrflMara cv qacr re ca
ilpe.qcraBeHl{ Karo .qoKJra.4r Ha pasnr{qHlr Ha)^rHr Meponpu,rrr{f, y Hac z r uyx6nna. Ees ga ce
rroAueHxBa ro3tr rHrr HayqHa [poAyrrlu.rr, cM{TaM qe e neo6xo.4uruo r 6r4eqe KaHAu,4arbr Aa
rlocraBl{ yAapeHnero Bbpxy ny6luryeanero Ha crarilu B Harrrr{ u oco6eno B rr5DKAecrpiurHr,r
ctTvcaEufl, c orneA pByIrraTvITe My .qa nolyqaT flo-ruupoKo rIprrBHaHI4e oT Ha)NrraTa o6rqnocr
y Hac u e qyx6uHa. Tora ule Aoup[Hece I{ 3a eAHo uo-cuJruo Illrrrpaue Ha HeroBure pe3yJrrarr{
or Harrrlr rr rryxAecrpaHHz clleuuirJrrlcrn s o6racrure, B Kot4To rofi pa6oru.

8. IlsnrrHeHr.re H a HaymoMerp[trH[Te rr3crrmB aHrrfl

,{ernapuparr'r u3rIbJrHeHLIero Ha HopMarrrBHr.rre rr3rrcrBaHr.r.s fro orHorrreHrre Ha
HaUI4OH'UIHTTTe Ir I4HcTktTyTCKLne HayKOMeTpLIqHI4 ila:fl]flu Sa O6lacr ,,TexHuuecKu HayrJlf' 3A
3aeMaHe Ha.unbxHocrra,,4oqeHT" uo rpyna floKa3areJrr{ KaKTO CJreABa: A: 50 r.; B: 100 r.;
f :273.41 r.; [,: 130 r.; E : l0 r.; x : 182 r. T'sirKaro MrrHuMatlkrffT 6pofi mvrcn e 430, a
U3IIbJIHOHI{.IIT e 745.41, HTIJII{ue e 3HaqurerHo [peBrlurraBaHe Ha HopMartrBulrre I{3rrcKBaHtI{.

9. JIu.rHrr BneqarJreuus u craHoBr,ru{e Ha perleu3eHTa

Cne4x HaflHara ra yve6uara ,4efinoct Ha KaHAuAara o"t 2001 r. HacaM r.r r.rMaM orJrrrqurr
BlleqarreHn, or HeroBara pa6om. Tofi e Bucoxo opraur.rupaH clerlr{it^Jrucr, AeJroBrr,
loArorBeH npo$ecuonanlro B pa3JI[tIHH HaysHr,r oltacru r,r c KoHr(perHkilBvt]K1a1wr ga
u3rISJIHeHllero Ha [ocraBeHure 3aAaqI,r. He uora 4a ne ore6enexa fi rroBeurxvre KaqecrBa Ha
ilI. ac. Maproecxn, Ha Kororo Bu*ar:fi Moxe,qa ce pa3rrr,rra B Tpy[Hr{ MoMerrrtr. Currau, ue r
HeroBo Jlrrue KareApa,,Cucrewu H ylpaBJreHl{e" tqe nol5r.ru e2iul MHoro rIeHeH xalwrurupau
qPEIOAABATCN, TOfiTO IIIC AOTIPUHECE AKTHBTIO 3A PEI3BI,ITI.IETO HA KATCAPATA.

3arcrrrcqeHlre

_ 
3naqulrrate HayqHo-[puJroxHll I{ [prrJroxrru [puHocI,I Ha KaHAI{rara, T.,IxHoro

ny6lnxynane B [pecrl{xHz MexAyHap oxLnvtrs1alfix, Kaxro u Aocrar:bqHun 6poit.\Ltrupa1vfl.
Ha rpyAoBere, Mu AaBar ocHoBaHr{e y6egeuo Aa flpe,qnoxa Ha yBaxaeMoro xypH rJr. ac. A-p
Acuapyx feopruer Mapxorcru Aa 3aeMe aKaAeMuqHara AnbxHocr ,,4oqeHT,. B
npo0ecuoualHoro HanpaBJreHI{e 5.2 ,,ErerrporexHrrKa, eJreKTpoHr{Ka H aBToMarHKa" 11o
clequiulHocrra ,,flpunoxeHl{e rra rrpurilIunllTe r{ Mero,qr.rre na rn6epnerwKara B pa3rr{rrgtl
o6nacilr Ha HayKara".
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REYIEW

on the competition for the academic position of associate professor
of 5.2 "Electrical engineering, electronics and automation"

(Application of the principles and methods of cybemetics in various fields of
science)

announced in the State Gazette, no. 2g of Aprilz,2024
with candidate: chief assistant Dr. Eng. Asparuh Georgiev Markovski

Reviewer: Petko Hristov petkov, ph.D., professor

1. General and biographical data

In the competition for "Associate professor" in 5.2 "Electrical Engineering, Electronics
and Autonration" (Application of the principles and methods of cybernetics in various fields of
science) at the Technical University - Sofia, only one candidaie submitted documents: Dr.
{sparuh Georgiev Markovski, chief assistant to t}re Department of "Systems and Control" at
the Faculfz of Automation. The candidate graduated with honors from the "Systems and
Controlt" n:ajor at TU - Sofia with an educational and qualification degree of ,'Mast!r,, in 1996.
In the period 2a00-2003 he was a doctoral sfudent at 'iU - Sofia, and in 2114hereceived the
scientific degree "Doctor" with a dissertation titled "Numerical methods for analysis and
synthesis ofrobust control systems". From 2002 to2004,he worked at the I,stitute forNuclear
Research and Nuclear Energy - BAS, Sofia, and from 2005 he .was an assistant at dep. "Systems
and Control". Since 2006,he has been a senior assistant, and since 2008, he has been a chief
assistant at the same deparlment. In the period 20A8-2Ol4, he spent a total of 17 months of
specialization at the University of Lafvia - Riga, and in the period 20fi-Z1l5 - 3 months of
specialization at the Institute of Semiconductor Physics -- RAS, Novosibirsk. He speaks
English, Russian and German.

The competition was announced in the State Gazetle, no.28 of April 2,ZA24,based on a
decision of the FA Faculty Council. The formal requirements in conneifion with the procedure
have been fulfilled within the necessary time limiti.

2. General description of the presented rnaterials

. The candidate participates in the competition with a total of 32works, which do not repeat
those presented for the acquisition of the educational and scienti{ic degree',doctor,,. Of these
works, 3l are journal articles and conference papers published in the period 2001-2023, and
one is a monograph titled "Numerical problemi in the-analysis and synihesis of robust control
systems with MATLAB and SLICOT" published in2019 d. All submitted works are reviewed.
8 of the works are referenced and indexed in global databases (7 in SCOpUS and 7 in Web of
Science), and'23 are publications in non-referied editions and conference proceedings. Ofthe
latter, 4 are publications in periodicals, and 19 are reports given at scieltific conferences,
symposia and congressss at home and abroad. A detailed refbrence for 13 citations by foreign
authors of the candidate's works in journals with an impact factor is attached. Docurnents have
been submjtted for participation in a scientific project financed by the Scientific Research
Institute of the Ministry of Education and Scienie. There is no iniormation presented about
participation in organizational or program committees of scientific events.
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3. General characteristics of the research and scientilic applicant's
applied activity

The candidate has a significant research output in the period 2001-2023 in several
scientific fields, which characterizes him as a researcher with diverse interests and very good
professional training. Chief Assistant Markovski has presented a number of scientifiJ and
applied contributions in the field ofcontrol theory (8 papers), laser spectroscopy (10 papers),
nr:n-destructive testing (7 papers) and application of artificial intelligence methods in meOical
diagnostics (2 papers). The obtained results \.vere presented in a monograph published in
Bulgaria and in prestigious jorrnals abroacl. There is a sufficient number of citations of his
works by foreign authors. There is also a serious pedagogical activity in a higher educational
institution. This char:acterizes the Chief Assistant Markovski as a well-established scientist
with significant scientific research, scientific applied and pedagogical activities.

4. Evaluation of the pedagogical preparation and activity of the
candidate

During the last 3 academic years, the candidate has given lectures on 7 disciplines in the
bachelor's and uaster's degree studies in the specialty "Systems and Control" at TU - Sofia in
a volume of 182 hours of lectures. ln 2015, he led classes on Elements of control theory for
physics students at Novosibirsk State University. Therefore, I accept that the pedagogical
activity ofthe candidate is sufficient and that he has gained the necessary experience for the
position of "Associate professor".

5.' Basic scientilic, scientific-applied and applied contributions

A. Contributions of the candidate in the monographic work entitled,'Numericul
prohlems in the anulysis and syntltesis of rohust control systetns with MATLAB und
SLICOT"

1. Scientific and applied contributions

- An in-depth analysis of the numerical properties and sensitivity of the methods for H,n
and p synthesis of multidimensional systems with uncertainty is perfbrmed. A comparison is
made between the algorithms developed by the author and the algorithms used in the MATLAB
software system;

- The difl'erent methods for reducing the order of the controller derived fmm .Iloo and p
synthesis are investigated and compared.

- The sensitivify and numerical pr"operties of the methods for solving Riccati matrix
equations arising in the synthesis of optimal and robust conkol systems are investigaterl;

- A software package tbr unshuctured rloo and p synthesis was developed and a
comparison of its numerical properties with programs from MATLAB's Robust Control
Toolbox was performed. Comparisons are illustrated with appropriate numerical examples.

2. AppliedContributions

- Robust control of a magnetic levitation system has been developed and implemented.
The stand with the developed control is used in the laboratory exercises of the course "Robust
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and optimal control".
- A robust control of a servo system has been <leveloped and implemented. The stand with

the developed control is used in the laboratory exercises of the course "Robust and optimal
controltt.

The specified contributions show that the content of the monograph fully meets the
requirements for a habilitation thesis to obtain the title of "Associate prJfessor". 

'

B' Contributions of the candidate in the scientific works submitted for participation
in the competition

The candidate's submitted works relate to the development of new methods for modeling,
simulation, analysis and synthesis of autcmatic control ryrt"*r, as well as devices used in laser
spectroscopy and non-destructive testing of materials. The contributions in these wor"ks can be
classified as scientific-applied and applied. The content of the works shows that the candidate
works on improving the approaches used and seeks to expand the possible areas of application.
In my opir:ion, the most significant contributions of the candidate can be noted:

Synthesis of control systems and practical applirations

- In papers [l'9 - 1.16], the synthesis of robust contlol of a magnetic levitation system is
considered, the setting of regulators for the same object with optimization procedr.ires, the
synthesis of robust coltrof of a laboratory model - servo system, the "Hardwie in the loop,,
approach is applied using MATLAB and LabView, as well as robust control of the mentioned
objects by means of the SLICOT library, for p synthesis under additional constraints on the
poles of the closed system, as rvell a^s structural trr synthesis of a PID controller.

Laser spectroscopy

- MATLAB sofhvare was developed for data analysis in the field of laser spectroscopy for
the Instihrte of Electronics at tlre BAS. Numerical idintification methods with application in
the physics of wave processes have been applied (papers tL.l _2.12D;

- Software of the LabView program system was developed for automatic coltrol,
processing and data analysis ofa system fbr laboratory research ofthe phenomena occurring
during the interaction of laser beams in ultra-thin layeis in research relaied to the study of the
possibility of creating memory devices with an infinite number states, es well as to achisve
ultralow temperatures (paper [1.8]). Methods from the Theory of Automatic Control are
applied - classical methods, robust control and fwzy logic. The software was created while
working on a project under the EU's Sixth Framework Program as a post-doctoral speciali zatton
under the Marie Curie program at the University of Latvia in Riga, under the Seventh
Framework Program and under an EC contract under the COLMA project (Coherent
manipulation of light and matter via interferences of laser-dressed states).

Non-destructive testing using positron spectroscopy

- FORTRAN, C# and MATLAB computational software was developed to model metal
crystal lattices with typical defects occtrring in the operation of nuclear reactor casings marJe
of steel alloyed with various elements (paper [3.1]). Numerical modeling of the pio""rr",
during irradiation of a metal crystal lattice with a stream of positrons for thi porpor*, of non-
destructive def'ectoscopy was made using the method of calculating the lifetime of a positron



9

in a metal crystal lattice. When solving the multiparticle Schrddinger equation for crystal lattice
modeling, methods for numerical simulation and optimization-ar-e applied - quasi-Newton
methods, simplex method, etc. The method has been successfully ipplied ana gio*, high
accuracy compared to the experimental examination of sample material by the classiJal method
with the destruction of the specimen.

Non-destructive testing using magnetic noise methods and effect of
Barkhausen

- Assembler, C andI4ATLAB system and computational software were developed for
newly developed devices for multi-criteria flaw deteition of metal products by ultiasonic
method, u-sing Barkhausen efflect and using thermo-EMV (papers L4.i - 4.i]). Methods are
applied for data collection, analysis and processing, as well uJfoi 

"tusincation 
and recognition

according to one or mole information parameters.

Application ol'artificial intelligence methods in automatic medical diagnostics

The author's contribution (papers [5.1, 5.3]) is in the development of soffware and
methodology for early automatic diagnosis of skin cancers by the optical biopsy method. A
complete experimental diagnostic system was developed ani tested, and the-correspomling
hardware tools were also developerl. The methods of machine leaming using neural rr"t 

"rrt,19^applied in solving classification tasks in supervised learaing. A comparison was made in
dilTerent approaches - kaining with rarv data (spectrograms; or riitrr 3? information parameters
selected by biochemists and specialists in reflection and fiuorescence spectroscopy to detect
organic substances with a conjugated chemical bond (e.g. protoporphyrin) typicat tf a given
disease. The relationship between the type ancl complexity ortue neural netrvliks used an-d the
recognition accuracy was investigated.

All conhibutions considered above are work of the candidate and show that there is a
harmonious combination of research and applied activity, the level of which fully meets the
requirements for an "Associate professor" at TU-Sofia.

6. significance of contributions for science and practice

The results in the field of automatic control, obtained by the candidate, represent a serious
contribution to the relevant scientific direction and find application in the educational process
and practice. The applicant's efforts to implement scientifrc results into real products to Le used
in industry and education are evident. As stated in sect. 2, the candidate's works have been cited
13 times abroad, which is why it can be considered that the contributions of the chief assistant
Markovski have received the necessary recognition from the scientific community at home and
abroad.

7. Critical notes and recommendations

The analysis of the candidate's publications shows that, for the most part, they are
presented as reports at various scientific events at home and abroad. Without underestimating
this type of scientific production, I believe that in the future it is necessary for the candidate to
emphasize the publication of articles in our ancl especially in foreign journals, in order for his
results to receive wider recognition from the scientific communit/ at home and abroad. This

I
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will also contribute to a sh'onger citation of his results by our and foreign specialists in the
fields in which the candidate rvorks.

8. Implementation of scientometric tests

I declare the fulfillment of the normative requirements regarding the national and institute
scientometric data for the field of "Technical Sciences" for occupying the position of "associate
professor" according to a group ofindicators as follows: A:50 points; B: 100 points; D:
273.41points; D: 130 points; E: l0 points; x = 182 points. since the minimum number of
points is 430, and the fulfilled oue is 745.41, there is a significant excess of the normative
requirements.

9. Personal impressions and opinion of the reviewer

I have been following the scientific and educational activities of the candidate since 2001
and have excellent impressions of his work. He is a highly organized specialist, business-
minded, professionally prepared in vadous scientific fields and with specific views on the
implementation of the a"ssigned tasks. I cannot fail to note the human qualities of Chief
Assistant Markovski, who can always be counted on in difficult times. I believe that in his
person, the "Systems and Control" department rvill receive a very valuable habilitated teacher,
who rvill actively contribute to the development of department.

Conclusion

The significant scientific-applied and applied contributions of the candidate, their
publication in prestigious international publications, as well as the sufficient number of
citations of the works, give me reason to confidently propose to the esteemed jury the chief
assistant Dr, Asparuh Georgiev Markovski to take the academic position of "Associate
professor" in the professional field 5.2 ".El.ectrical engineering, electronics and automation" in
the specialty "Application of the principles and methods of cybemetics in various fields of
science".

06120/2024 Prepared the leview: lr"'Z l

/Prof. DSc Petko Petkovi
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