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PEUEH3I,Iq

rro KoHKypc 3a 3aeMaHe Ha aKaAeMlItIHa AJIbx{HocT
o6paronauze 5. Texnz.{ecrfl4 HayKI4;

EnerrporexHrrKa, eJreKTpoHr4Ka vr

upo$ecltoHzurHo HarrpaBneHrae: 5.2.
aBTOMarkrKa; HayqHa cnerlr4€LnHocT:

"Anronarv3LrpaHpr cprcreMr4 sa o6pa6orKa Ha r4HQopMarryfl u ynpaBneHr4e (HoBr4

MaTepuanu 14 TexHoJrofr4r{ 3a KocMr{rrecKr4 eKcrlepr4MeHTr4 v pa5oTa B eKcTpeMHr4

ycnoBrrr)" 3a Hyx(Aure Ha ceKuldr "KocMu.{ecKo Marepr4ano3HaHr4e6e HA

rpuI4ycruryra 3a Kocuuqecxur VIzcre^saHus v TexHororprz (I'IKI4T)
Ernrapcrca AraAerrarlfl Ha Hayrure (BAH).
O6seen B AB J\b 43 or 10.06.2022 r.
KaHAuAar 3a no3urluqra: A-p zH)K. AHHa .{unrr,rrpoBa By3eKoBa-lIeHKoBa,
rrr aB e H acr4 creHr B V[I<I4T -B AH ( eAran crn e u ) .

PeueHseHT: A-p Jfto6orr,rnp An4peen Anecrues, npoQ. n ITIMCTI-{XA-EAH.

OCHOBAHI4E 3a H3rorBrHe Ha perreH3zf,ra: 3anoseA J\b 69/14.07.2022 r. Ha

Ar4peKropa Ha WKI4T upH BAH 3a Ha3HaqaBaHe Ha HayqHo xypu (HX) tr
(Ilpomorcor om 14.08.2022 ua napeomo 3acedauue ua HII{ 3a pa3npedennue ua
dntcrcuocmume e uezo)

[orylreHrz sa yqacrne B KoHKypca, B cborBercrBl4e c HopMar[BHr4Te
I{3r{CKBaHVrfl., e rrOA€Ln eAr.rH KaHAkrAar, A-P r4H)K. AHna .{UVrrarpOna Bysexona-
llenxona, rJI. aclrcreHT B Hayr{Ha ceKIII{.s "KocMkl.{ecKo Marepualo3HaHl4e" Ha

I{KI'IT-EAH, rp. CoQzr. llperne4rr Ha AoKyMeHrr,rre roKa3Ba, qe ca cn€BeHr,r

BcrrqKr4 Qoprr,rannz nporleAypr4, npor43Tr{rraxlr4 or 3axosa 3a Pagezrue Ha

Ara4euuqHrrr Crcran n Peny6nzra Eurapvrfl. - 3PACPB (vn. 60, an I w 2),
flpanznnvKa 3a HeroBoro npr4no)KeHne v llpanunukrrlare 3a ycnoBr4flTa Lr pep.a

3a rlpl,rAo6ueaHe Ha Hayr{Hr4 crelleH:a v 3aeuaHe Ha aKaAeMI4rrHI4 Anb)KHocrr,r B
Brn rap cxa AraA eu Lrfl, Ha Hayxrare u s ITIKVIT- B AH.

1. Kparrcn 6uorpaQuvHn AaHHrr 3a KaHAuAarKara
O6pasoeaHue: A-p r.rHin. Anua luvrrarpona Ey:exona-llenr<oBa ce Ar4nnoMlrpa
upee 1999 r. Karo Marr4crbp-r4HxeHep e TexHzqecKr4 yHr,rBepcr4rer (TV), CoQra.a,

cleIIV€uIHocr,,TexHonorzr Ha Mer€urkrre v uera-uoo6pa6ornarqa rexHr4Ka".
Mex4y 1998 2000 rr. IorrbnHr,rreJrHo crerlkraJrr43apa ,,Mex4ynapoAHr4
I4KoHoMr4qecKr4 orHorueHkrfl" B Cso6olHzr Qar<ynrer sa TV.
flpe: 20f6 r. rf, ycnelxHo 3aulr4raBa AoKropcKa Ar4ceprarJr4fl, s WKVIT-EAH,
Karo ir e ilpucbAeHa o6pasonareJrHara h HayrtHa creIIeH "4oKTop", B

npo$ecraoHaJlHo HarlpaBneHrre ,,@v3vKa Ha oKeaHa, arnrocQepara v
oKoJIo3eMHoro rrpocrpaHcrBo".
Kapuepuo pa36umue: CneA npugo6uyaHero Ha o6pasonareirHara crerreH
Marr,rcrbp-r4Hx{eHep, KaHAr4AarKara pa6orz B I4KZT-EAH Karo: I4nxeuep-
TexHonor, Hayven cbrpyAHr4K III cr., Prrono4rarel Mer€Lnorpa$cr<a
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na6oputopvrr, (or 2002 r.) Aczcreut, a cneA 3aqr4Tara Ha AoKTopcKaTa
MoMeHra) n uayvHa ceKqztArrceprarlLrfl,, lL Aczcreur (or IOHIa 2017 - Ao

"KocMut.recKoMarepuano3HaHl{e"HaVTI<VIT-BAH.

2. O6rqo orucaHl{e Ha rlpeAcraBeHure MareprlaJrl{
3a yqacrr4e B KoHKypca A-p krHX. By:exona-llenKoea e npeAcraBl,Ina 3a

perleH3r4paHe o6uto 32 HayqHr4 TpyAa, cbrlecrBeHa qacr or KoI{To aa

orrreqaraHlr B Hayr{Hpr cilucaunx peSepvpaHpr e SCOPUS z Web of Science. Or
Tflx; 13 ny6turcaquu B cnerlkr€urv3urpaHkr lr.ay-tHar errvreaHnfl B o6racrra ua
Marepl4ano3HaHlrero Lr KocMlarlecKoro MarepI{€Lno3HaHHe, 16 a HaIII4oH€LnHu 14

MexAyHapoAHr4 HayqHr,r xonSepenrJvrv v 3 s rc6zreirsu Hay,ttla Sopyvrz. Krvr
ocHoBHr,rre ny6nuxa\uv 3a yrracrr4e B KoHKypca r4ua upvrJrolxeH crrt4cbK or
AoKJraAr,r, 16 sa 6poit, Kor4To ca r,r3HeceHr,r, Ho nopaAr,r p€BnLIr{HI4 rrpv.uvHLr He ca

6ulu uy6nrarynaHr4 B HayqHr4 cnarcaHtrfl ulnnu [pocLIAI,IHrI4 Ha xoHQepeHqnn.
flopa4u roBa npueMaM rrocneAHr{Te caMo 3a cBeAeHVe u He rr4 orrrr,rraM Karo
KoHKypcHr,r Marepr4nr4. Kru AoKyMeHTVTe 3a KoHKypca KaHAr4AarKara e

rrplrnoxrvtna aKTyaneH crrr4cbK na sa6er-s3aHure lue3aBncvMur r\vrrkrpa:uLrfl Ha

uefiuz rpyAoBe B HayqHr4 ny1tuxaryuu, B vronorpaQrau (4wcepraqzn) vr

KoJreKTr4BHr4 ToMoBe c HayqHo perleH3zpaHe, xofrro cbAbpx{a o6rqo 16 gurara,
H-flKou or Kor'rro ca orpa3eHr,r B Mex.qyHapoAHara 6a3a p.aHra SCOPUS. Cyuara
or rorrKr.rre or rrurrupa:g.prrria uagxBTpnfl r43l4cKyeMl4re or FIAI{4I 50 roqxz sa
rJr4T[paHr4f, OT He3aBVrCVMVr Lr3TOrrH[rIV V CA AOCTaTbqHVI 34 Aa Ce IpLreMe, r{e

KaHAr4AaTKaTa Lr3rrbrrH.flBA TOBa rr3ZCKBaHe 34 yqa0Tr'te B KOHKypCa (Br,r)K

Ta1twlara uo-4ony). Ocnes Hayr{Hr4 ny6tuxa4uu, KbM KoHKypcHr4Te

AOKyMeHTT{ e rrpHno)KeH AoKa3aTeJrcTBeH MaTepHaJr 3a yqacrr.{ero Ha

KaHAr4AarKara B HayqHo-r43cneAoBareJrcKr4 npoeKTlr, o6rqo 7 sa 6poi1 sa 2 or
KoI4To rf, e pbKoBoAr4TeJr, a s I pbKoBoAr,rren Ha qacr or rrpoeKT. KanAzAarKara
He e rlpeAcraBvna AoKyMeHrra (nrn BlzAHa cryxe6nrz 6erexrz:a QzuancoBrrre
nocrbIIJIeHI{r or re3r{ upoerrz) 3a BHeApeHI,r p€l3pa6otxu, [oJr3ara or rrx,
AaHHkr 3a nonyqeH r4KoHoMr4qecKr4 e(peKT, KaKTo vr Apyrv AoKyMeHTr4, aB,b-p3aHvr

c HayKoMeTpI4r{Hr'rTe IroKa3aTeJII{ HA IIpOeKTI4Te B KOI{TO e yqaCTBaIa.
llocre4uoro ro orr{r,rraM Kaqro rrpo[ycK rrpu rroAroroBKara Ha AoKyMeHTr4Te or
uefiHa crpaHa, rrfi r<aro lpeAnonafaM, rre ror.f,Ma qacr or re3r4 rrpoeKTr,r ca
f eHepr4p€Lln cbrrlecTBeH rrKoHoMr4qecKpr [pr4Hoc.

Pesyrrau4Te or HayrrHara Aefiuocr na A-p r4H)K. A. By:eroea-lleHroBa, ca
IIpeACTaBeHr{ B peHOMZpaHr4 HarIIl HayrrHr4 |!|.3AAHprfl, V Ha M?xAyHapOAHt4

Qopyun u ca ilonyLrarrur rroJrolr(r4TeJreH or3ByK (uzrnpanut), n HayrrHlr ailvrcaHvrs.

rlp I4Te xaB aruu rrp e c rpDKlakrfl. 14 Mn aKT Q arrop, Torr,r cr H -P o fi repc .

llponepnn cbM cborBercrBr4ero Ha npeAcraBeHr{Te or KaHAr,rAarKara

MaTepl4anv v v3qklcJreHr4Te TorIKI4, IIo BceKI{ eAI4H OT IIOK€BaTeIrLrTe, CbTJIaCHO

I43I4cKBaHLrflTa na 3PACPE u llpanururvrKa3a HeroBoro rrpr4noxeHr4e.
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Ta6nnua 1. llonyueHlr roqKr.r or KaHArrAara rro orAenHr4Te rroKa3areJll4 t4 MIZHLIMzTJIHI4

IT3ITCKBaHLI 3a aKaAeMrrqHa AnblKHOCT,,.4OUeHT" nO OTAenHLITe fpyrlz rIOKa3aTeJIA.

fpyna or
IIOKA3ATEJII,I

Cr4rpNanze lloryreuu roqKr{ or
KaI{Ar4AaTa rro oTAenHI4Te

IIOKZ}3aTeJTI'I

LIsLrcr<BaHu roqKlr 3a

aKaAeMr4 qHaTa AnsxHo cr
Aoqenr uo NACID

A loxasarer 1 50 50

B .Ioxasarer 2

B .Ioxasareru 3 utm 4 202,34 100

f 3yua or rroKa3areJrrrre or
j .qo 11

208,66 200

A uyMa oT noKa3aTeJrvTe oT

72 no 15

64 50

E Cyua or [oKa3areJrure or
16 Io Kpaq

Or6e"rrqsBaM, qe

ly6nupar re3v, KoHTo

rrpeAcraBeHI|Te 3a perleH3nq [y6ruKarlI{u
TA e r43[OJr3BULrra B Ar4CepTarIkrOHHUs. Qkr TpyA

HE

3A

lpLIAo6I{BaHe Ha o6pasonareJlHara v HayrtHa crerreH ",4oKTop".
floryveuzre or KaHAr4AarKara roqKr4 rro orAenHVTe rroKa3areJrr4, 3a

3aeMaHe Ha aKaAeMI4r{HaTa AJIb)KHOCT ,,AOqeHT", [OKa3BaT, qe Tfl nOKpUIBa

MT4HVMaJTHZTe ]|1l3r4Q]KBAHfl.. (rOVr<I4) fro fpyflr,rre noKa3arenr4 C KOerO Ca

r43frbJrHeHr Lr3:/l3CKBaHVrflTa Ha 3PACPB U HA llpannnULrKa 34 3aeMaHe Ha

aKaAeMr,rqHara Anb)rGocr ,,AorIeHT", B I4KVIT npr4 BAH. O6prrqaM BHr4MaHr4e

Ha $aKTa, qe rro Kpr{Tepr4fi B (llor<asarerrv 3 wtu 4) ueiruure orleHbrrHr4 TorrKr4

HaAxBbpnqr AByKpaTHo I{3I4cKyeMLITe raKuBa or HAL{I/I!.
I4wafircu B rrpeABlrA Ka3aHoro Ao ryK, AaBaM rroJro)KzreJrHa orIeHKa Ha

KalF'!.VrI.UtKaTa rro TeKyIIIu-s KplrTepr4fi 3a orIeHKa.

3. 06ua xapaKTepucrtlKa Ha HayrrHon3cJreAoBareJrcKara, HayqHo
nprrJrolr(Hara tr rreAaroruqecKa AefiHocr Ha KaHAr{ ara
Anarusrr Ha rrpeAcraBeHr4Te 3a perleH3r4s ry6nuKa\vv HeABycMr4cJreHo

fIoKa3Ba, qe Karo HayrreH cbrpyAHHK, acucreHT v rJraBeH acI4cTeHT Ha

rlocrorHeH rpyAoB AoroBop KbM trilKI4T-EAH, A-p r'rHx{. Auua [unazrpoea
By:erona-lleHxosa, e I4Ma-rIa Bb3MoxHocrra, rrpr4 perxaBaHero Ha croqqure
nPeA Hetr Hayr{Hr4 3aAaqv, A4 yQBor4 r4 ycbBbprrreHcTBa cBor4Te yMeHr4r KaTo

npunafa Hafi-c:bBpeMeHHr,rTe ailapaTypa, MeToAr4 vr TexHoJrofzr{ B

pa:pa6orBaHero Ha HOBH Marepr4€Lnpr 3a KocMr4qecKara vr aBr4o,.r4H[ycrpHr4Te

BKnloqBaqu; Penrrenoea 4raQparqur (XRD), cKaHr4patua eneKrpoHHa
MuKpocKonrzx (SEM), arouuo eI4JIoBa MI4KpoaKonux (AFM), 4raQepeHrlr4anHo
TepMI4qeH aH€LIII{3 (DTA), HaHor4HAeHTar\vrfl u llp.
EAua HenbJIHa rr3BaAKa or Hayr{Hara v Hayr{Ho-[pl4no]KHara AefiHocr Ha

KaHAr4AaTKaTa rrOKa3Ba, qe HefiHara HayqHara AefiHo T e r-pynzpaHa B cneAHr4Te

HAyl{Hr4 H aIIp aBn e Hkr q.'
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(1) Zcne4BaHvrf, cBbp3aHH c v3yqaBaHe Ha HoB BkIA KoMrro3I4T, Ha 6a3ara Ha

BrrcoKorKocrHa anyM-:1'H]1leBa cnJraB B95 (7075), y{KrreHa c HaHoAVaMaHT kr

BonQpaM. I4cxaru Aa or6ene)Ka, rre re3r,r r43cJre4BaHlzs. ca eAHo npoAbnx{eHl{e Ha

a3cneABaHuflTa 3aJrox{eHu B AoKTopcKaTa AI4cepTaIIIdfl. Ha KaHAI'IAaTKaTa, KOeTO

IIOKa3Ba IIpUeMCTBeHOCT Vr KOHTr{HyLrTeT B HeftHOTO pAgBVrTr4e KaTO

I43CJIEAOBATCJI.

(2) LIzcrcABaHVfl. u vay-uaBaHe BrrvflHurero Ha orKpI{TI4t KocMoc Bbpxy rIoKp}IT

cbc crbKJroBbfnepoA fpaor4T, o6cryxnarqz eAHo or ocHoBHr,rre reMarr4rrHr4

Hr anp aBn elts{vrfl . Ha I/n<vIT - E AH.

(3) I4:cneABaHlafl., cBbp3aHI4 c Lr3yqaBaHe Ha

KO C Mr,rtr e c Kr4 rlp I4no )Ke H I,I.'I.

(4) LIznrprxBaHe Ha o63opHr4 r43cJre ABalar4A

c[erlrz$r{rrHr4 v.arepuaJrkr, B pa3nuqHu o6nacru: QynrqzoH€urHo-rpa4ueluTHr4
M aTe p 14 €t[ r4, H aH o c TpyKTyp I{, K B aH To Brr flMIl k\ any MvrIIkreBIl 9rlIIaBLI.

HaupaneHu.a [o-rope a:r,alwr3 Ha HayqHor{3cJreAoBareJrcKara v HayqHo
npuno]KHma Aeirlnocr Ha KaHA]rAarKara, Ha reMarvKata Ha HefiHI4Te HayqHuI

uy6nzxaqvrvr 14 r43rrbJrHqBaHr4Te or He{ AoroBopt4 kr Hay.tHLr rpoeKTll, MA AaBa
ocHoBaHI{e Aa rrpr4eMa, rre HeirHr4flT ,,HayrIeH(' npooral alt,Bilal:a HaIIbJIHo c
reMarr4Kara (HoMeHKJrarypara) na o6sseHufl, KoHKypc v Ha r,o3krr\uflTa 3a Korro
Tr KaHALTAaTCTBa.

4. OcnoeHrr HayrrHrr Ir HayrrHo rlpqJrolt(Hrt [pIrHocI{
Hafi-o6uto, upr4Hockrre Ha KaHAr4AarKara, cnopeA rrpeAcraBeHr{Te Mr4 3a

perleH3r4paHe MaTepr4arrr4, MolKe Aa ce oxapaKTepvr3upur KaTo; HayYHr4, HayqHo-
npr{noxHLr v rrpLrnoxrHr4. BonurzucrBoro or upeAcraBeHr4Te or Her nylnvrKar\kru,
KaKTO I,I CneABa AA Ce OrraKBa, Ca OCHOBHO B O6na}rrre Ha KOCMT4TTeCKOTO

Marepu€Lno3HaHr,re; cr,rHTe3r4paHe Ha KoMrro3r4Tr4 Ha 
'asata 

Ha aJryMlrHraeBa

MaTpr4rla c HaHopa3MepHa-apMr,rpoBKa 14 oxapaKTpu3upaEeTo r4M, vr3yl{aBaHe Ha

BrvqHr4ero Ha orKpr,rrr4-rr KocMoc Bbpxy Suszxo-xr4MrlrrHr,rre cBoficrBa Ha

cTbKJIOBbfJIepoAHLI IIoKpI{TI4t, pa3pa0oTBaHeTo Ha MeTOAUKLI u KpLITepPIId 3a

oIIeHKa Ha BJrlrrHr4ero Ha orKpraTr4{ KocMoc Bbpxy crpyKTypara u Qnsraxo-
MexaHI4rIHr4Te CBOfiCTBa A l/leTYiJrHLr KOMrrO3r,rT^ U Ap. EeS AA aHaIrLr3UpaM

no4po6no BOLITIKLI HayY,H]y. r.r Hayr{Ho-npr{nox{Hr4 npr{Hocuv Aa rrpereHAvpaM 3a
rIbJIHora npr4 orpuu.aBaHero I4M, rqe ce c[pa caMo Ha Hf,Kor4 dr r.ax, KoI{To
cnopeA MeH AaBar nafi-ro.rHa xapaKTepHcrr{Ka 3a KaqecTBoro Ha HayqHaTa
npoAyKrlr{q Ha KaHAr4AarKara, B HayqHara o6nacr Ha o6qBeHnfl, KoHKypc:

Hayuuu npuHocu:
(1) Zscre4eaue Ha Bru.f,Hzero Ha HaHop€BMepHrr rvro4zQzr<aropr{ Bbpxy
[poqecl4Te Ha yflKrraBaHe Ha KoMrro3r4THr,r MaTepuaJIV Ha MeTaJrHa ocHoBa.

pa3[r4rrHr4 Marepl4anv 3a Ha3eMHvr Ll

Bbpxy [pnno)Kr4MocTTa Ha H.rrKor4
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Onpe4enrHe Ha Bpb3Kara cbcraB-crpyKrypaa c nMoqa Ha KaprorpaQl4paHe ro
eJreMeHTeH cbcraB [f8.1, f8.2, I8.7, I8.8, f8.9, f8.10, I8.l 1, 18.12] ;

(2) Oupe4elane BnzrHuero Ha KocMr4trecKara pa4uar\vrfl, u pe3Kllre
reMneparypHLt rIpoMeHLI (e AI4ana3oH or -150'C Ao + 150'C) Bbpxy
crpyKrypara Ha HOBOCb3AaAeH

Marepn€ulo3HaHr4e" KOMIIO3T4T Ha OCHOBaTa

cnJraB B95 (4707 5) 1n+1,84.3, 84.4,84.61.

ceKrlr4t "KocMI4.recKo
BT4COKO.TIKOCTHa €LrryMr'r Hr'r eBa

Mr{KporBbpAocr)
r4 BonopaM [f8.1,

eKcnepr4MeHTr4Te

B

HA

H ayuu o npun o )rc H u np uH o c u i

(l) Z:cneABaHe Lr MexaHr,rrrHo oxapaKreprl3lzpaHe (rnrpAocr,
Ha anyMr4HLreBa crrJraB 895 (,lA.7075) yffiueHa c HaHoAvra}/lalFlTkl

f8.61;
(2) C'szyaBaHe Ha MeroAkrKr4 3a KoHrpon no [poBexAaHero Ha

c 6lor AII-IIM, KarreH ua 6op.ua Ha MelqyHapoAHara KocMr4uecKa craHIII,If,
(MKC) [B4.8, 18.14, r.8.16, r8.2U;
(3) llpularaHe Ha HoB TexHoJrorkrrreH rroAXoA 3a r4MnperHllpaHe I4 noKpI4BaHe Ha

nopbo3Hr4 ofHeynopHr4 MaTepr4zurr4 cbc cTbKJroBbfnepoA, rrpeAHa3HaqeHr4 3a

LI3MepBaHe Ha KBa3LIIOCTOqHHA V npOMeHnI4BI4 eneKTpIdI{rIv IIOJIeTa B OTKpIITV{

Kocvroc, u oIIeHKa Ha pe3ynrarl{Te or rrpr4JraraHero My B cfIbrHI4KoBI.I

eKcnepprMeHrrz (MKC, orKpr4r Koclroc) tr.8.l6l;
(4) flolyr{aBaHero ua cia6utrrtu cycneH3r4l{ Ha HaHoAI{aMaHT B opraHlaqHl4

Macna (SN 500) H [3cneABaHe Ha Bb3MoxHocrra 3a ra3rroJr3BaHero r,rM Karo
repcneKrLrBHr ny6pzranrz [I8.1 5] ;

(5) VIzcre4eaHus Bbpxy npr4noxr4Mocrra Ha HrKor4 Marepvuw1 Karo:

Qynr<quoH€LrrHo-rpailr4eHTHLr Marepuanz, cneqzQvvlnpr crpyKrypsn oco6eHocrl4
B Marepr{aIrv orvaBaHr4 c rroMorrla Ha KBaHToBvr flMLr u Ap. [18.20, B4.5].

Ilpwtocrcuu npuHocu:
(1) lloraraHe Ha crbKJroBbrnepoAHlr noKpr4rr4{ Bbpxy rr4TaHoBr,r crrJraBr{ c qen
I43rIOJI3BaHerO Ha TIOCJIeAHI4Te B; KOCMI4qeCKI4 CTIbTHI{KOBI4 eKCIrepHMeHTr4 3a

I,r3MepBaHe Ha eJreKTpur{Hr4 noJrera IB4.4l, 14 B MeAr,rqurHara rrpz Lr3pa6ornaHero
Ha p a3rrzqHkr BkrAoBe r4MrrJraHru. lB4.4, 84. 1 0, 18. 1 61 .

flpure4eHux crrr4cbK Ha H4yrrHr4 v HayqHo-ilpunoxHr.r [pr4Hocr4 Ha

KaHAVAarKara MI4 rlo3BoJrrBa Ia 3aKJrroqa, qe nefiHzre HayqHI4 tlpr4Hocr4

HarrbJIHo cbBrlaAar I,I cborBercrBar ua npo$zlra Ha no3I4III,Itrra 3a Koqro rt
KaHAr4AaTCTBa.

3a6elexra: Horr.repara na ny6nrzxaulrvre sa B3err.{ or crn4c'bKa c rry6luraqu[ [peAocraBeH or KaHAuAarKara.

5. Ao KaKBa crerreH rrpeAcraBeHnTe rpyAoBe r{ rrpuHocnre B Tflx ca JrlrqHo

AeJro Ha KaHAlr 
^ara?



PeueHsu.q or npoQ. a-p Jlro6ovrap Auapeen Auecrftes [o KoHKypc 3a 3aeMaHe Ha aKaAeMr4qHa albxHocr
..Aouesr" e LIKI4T-EAH

Or Bcr4rrKrrre rrpeAcraBeHn 32 rpyAa rro Hacrosull4.s KoHKypc HqMa

TAKLTBA B KOr{TO KaH.{r4AarKarA 
^A 

e eAT4HCTBeH aBTOp. BCe naK, Tpt6Ba Aa Ce

r'rMa rrpeABLrA, qe ocHoBara AeftHocr Ha KaHAI4AarKara e cBbp3aHa c

eKcrreprrMeHTa[HH I,I3creABaHV-s, npu KoI4To HayrIHaTa AefiHocr e B for.sMa
crerreH cBbp3aHa c eKr4rrHa pa6ora. llpanu MHofo Ao6po BnerrarreHhe, qe B 2l
oT rrpeAcTaBeHr4Te 3a peueH3vrfl. try'nvKar\w KaHAr4AaTKaTa e Ha rrbpBo MtcTo
(Jr&llb 3, 5-7,9-13, 15, 16, 18-21,25,26,28-30,32), Koero e rorlrl4 70 npoqeura
or 0611114r uw 6poit, a B 7 or ocraHiurr,rre rr e BTopr{ aBTop. Bcz.{ro roBa MII

[aBa ocHoBaHpre Ia ilpkreMa, rre rrpeAcraBeHr4Te B KoHKypca HayqHrr rpyAoBe u
rrpprHocr4Te B Trx ca B foJIMaTa cv qacT JIuqHo Aeno Ha KaHIuAaTKaTa, KoeTo

IIO3BOUBa Aa Ce AaAe IIOJIOX{I4TeJIHa OrIeHKa Ha KaHAr4AaTKaTa rIO TO3I,I OCHOBeH

Kpr,rrepr4ft 3a orIeHKa.

6. Kpnrraqnu de.nelnKrr rr rperopbKrr
!o MoMeHTa Ha r43rorB-f,Hero Ha ra3r4 per{eH3vf, He cbM norryqaBar or

3ar4HTepecoBaHu nvr\a uluttu or Apyrr4Te qJIeHoBe Ha HX{, cBeAeHI,Iq ulutm
cr4rHaJrr,r 3a rrJrarlrarcrBo or crpaHa Ha KaHAkrAarKara. HqNaaNa sa6erexKr4 rro

cbrrlecTBo KbM npeAcTaBeHrrTe Mur 3a perleH3vfl. MaTepnaJrv.Irlcxarra Aa oT6enexa,
qe HsKor4 oT Te3r4 MaTepHaJIkt LtMut conr4AeH Hayr{eH rroTeHrlza[ r4 rIepcneKTI{Ba

3a HoBr4 paspa6orKr4 B o6nacrra Ha KocMlrrrecKoro Marepz€lJro3HaHr4e. I4l/^aftxu s
npeABnA ToBa, 6rax npenopr.ran Ha A-p r4H)r{. Eyserona-lleHrosa Aa noMr{crrkr 3a

pa3rrrr4pflBaHe Ha Marrla6a sa ny6nnraqr4oHHara cr4 AefiHocr Karo rrorbpcr{
Bb3MorrHoarra za rty6rruKyBaHe ua ueirlr'u HayrrHr4 paspa6orKlr B Me)KAyHapoAHZ
Hayr{Hr4 a\vaaHufl. cneqrr€rnl43l4paHl4 B ooJracTTa Ha MaTepI4€Lno3HaHr,reTo kl

r,r3cJrenBaHero na Kocuoca.

7. JIurrrlu BrreqarJrelarafl rr craHoBr{rue Ha peqeH3eHTa
B pe3ynrar Ha HarrpaBeHr4r aHalrvr3 Ha Hayr{Hara AefiHocr, 1azuparu Ha

npeAcTaBeHrrTe Mr4 3a per{eH3r,rr MaTepr4€LWr IIo KoHKypca, KaKTo u Ha rrvl{Hu
Mor4 BfreqarrreHvrfl, or HayqHata gefiuocr 14 Kapr4epHoro pa3Bktrue Ha A-p r,ruN.

AHna Byserona-lleurona, Mofa Aa npeqeHq, qe rs rrpure)KaBa Heo6xoAr4Mara
r<naluSuxar\krs, KoMrrereHTHocr r,r HayqeH noreHrllran Aa 3aeMe o6qeeHara or
I4KI{T-BAH, ar<a4evrvl.tHa Anb)KHocr,,AorIeHr" n Hayvsa Cexquq "KoeMur{ecKo
Marepr4aJro3HaHr,re" sa Iil{I4T .

i

3AKXIOTIEHI4E 
I

Cned Kamo ce 3ano3Hax c npedcmaeeuume Mu 3a peqeHsun HqyHuu mpydoee,
mnxHama sHauu,r4ocm, cudupJrcaLqume ce 6 mnx HayqHu, HayuHo-npunoJtcHu u
npuJto)tcHu npuHocu, 6es uuxaKlu p%epeu daeau nono)rcumenHa oqeHKa Ha
rcaududamypama Ha rrH?r(. AnHa [urvrurpoea Eyrercoea-fleHKoBa u Ha]wupaM

3a ocHoaamenHo da npednotrca Hq ynctctcoeMume qneHoee ua Hayuuun cb6em Ha

4KUT-EAH da nodrcpennm rcaududamypa il sa qrcadeuu,tHqma dnocrcuocm

,,doqeum" KuM ceKqun "Kocwuqecrco MqmepuanogHaHue" (npoQecuoHanHo



Peqensng o'r upotp. a-p Jho6orr,rlrp Angpeen Anecrues rro KoHKypc 3a 3aeMaHe Ha aKaaeMl,rqHa AnbxHocr
,,AorreHr" s I4KZT-BAH

HAnpa7JteHuet 5.2. EnercmpomexHuKa, eneKmpoHuKa u a7moMamuKa; no
cnequcLnHocmma: " A7moJ^amu3upaHu cucmetwu 3a o6pa6omKT Ha uHbopMq\ufl
u ynpa1reHue (Hosu MamepuLnu u mexHoJtoeuu 3ct KocJwuuecKu eKcnepuMeHmu u
pa6omq 6 eKcmpeMHu ycJtoluz) " ).

[ara: 10.09.2022

BffPl|O O
ficffi[,tqEcilt4

yE+r.J iL,IIHAHllfi
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A review form Lubomir A. Anestiev, Ph.D. prof. at IMSETCHA on an application for the filling of the academic

oosition of "Associate Professor" at the

REVIEW

on an application for the filling of the aaade

Professor" at the Institute of Space Research and Technology (ISRT) at the

Bulgarian Academy of Sciences (BAS); Scientific field 5 "Technical sciences"
professional field 5.2 "Electrical engineering, electronics, and automatics",
vocation "Automated systems for information, processing, and control (new
materials and technologies for space experiments and their utilization in extreme
conditions)".
Promulgated in State Gazette issue }lb 43 or 10.06.2022.
The applicant for the position: Anna Dimitrova Bouzekova-Penkova, Ph.D,
Assistant Professor at ISRT-BAS.
Member of the Scientific Jury: Dr. Lubomir Andreev Anestiev, Professor at

IMSETCHA, BAS.
GROUND for the preparation of the statement: appointment decree JVs

69114.07.2022 of the Director of ISRT-BAS and the decision of the scientific
jury (Minutes #l of a meeting for distribution of the duties in the scientffic jury
dated, 14.08.2022)

Application documents, under the regulatory requirements, were submitted by
one applicant, Dr. Eng. Anna Dimitrova Bouzekova-Penkova, Assistant
Professor at ISRT-BAS, Sofia. The review of the submitted documents showed
that these comply with all procedures arising from the Law concerning the
Acquisition of the Academic positions in the Republic of Bulgaria - ZRASRB
(Art. 60, $$ I and 2),the Regulations for its application, and the Regulations for
the terms and conditions for the acquisition of scientific degrees and holding of
academic positions at ISRT -BAS.

1. Details about the applicant
Education: Dr. Eng. Anna Dimitrova Bouzekova-Penkova graduated in 1999 as

a magister-engineer at Technical University (TU) - Sofia, majoring in
"Metalworking and Technology of metals". Additionally, between 1998 and
2000 she specialized at the Free Faculty of TU "International Economic
Relations". In 2016, she successfully defended a doctoral thesis at ISRT-BAS,
and was awarded the educational and scientific degree "doctor" (Ph.D.), in the
professional direction "Physics of the ocean, atmosphere and the open space".

Career development: After obtaining her master's degree in engineering, the
candidate worked at ISRT-BAS as an Engineer Technologist, Research associate
III deg., Head of metallographic laboratory (since 2002), Assistant, and after the
defense of the doctoral thesis, Assistant professor (from June 2017 - until now)
in the research section "Space Materials Science" of the ISRT-BAS, Sofia.
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2. Quantitative characteristics of the scientific production of the applicant
In her application to the position, Dr. Eng. Buzekova-Penkova submitted

for review a total of 32 scientific papers, a significant part of which were
published in scientific journals referenced in SCOPUS and Web of Science. Of
those; 13 publications in specialized scientific journals in the field of materials
science and space materials science, l6 in national and international scientific
conferences, and 3 in commemorating scientific forums. Attached to the main
list of publications is a list of 16 reports, which were presented, but for various
reasons were not published in scientific journals and/or conference proceedings.
Therefore, I accept the latter only for information and do not consider these as

application materials. To the application documents, the candidate has attached
an up-to-date list of noticed independent citations of her works in scientific
publications, monographs (dissertations), and collective volumes with the
scientific review, which contains a total of 16 citations, some of which are

referred in the intemational databases SCOPUS and Web of Science. The sum of
the points from the citations from independent sources exceeds those required by
NACID, 50 points, and is sufficient to assume that the candidate fulfills this
requirement for the application for the position of "Associate Professor" (cf.
Table 1 below). In addition to the list of scientific publications, as evidence
material is attached a list of the candidate's participation in research projects; 7
in total, in 2 of those she iS the projects' manager, and in one of those, she is a
manager in apart of the project. The applicant has not submitted documents (in
the form of official notes on the financial receipts from these projects) about
implemented developments, their benefits, data on the obtained economic effect,
as well as other documents related to the scientometric indicators of the projects
in which she participated. I regard the latter as an oversight on her part because I
assume that the majority of these projects have generated substantial economic
contributions.

A check of the compliance of the materials submitted by the applicant and
the calculated points for each of the indicators did not reveal effors in their
evaluation.

The checks carried out also showed that the publications submitted for
evaluation do not duplicate those used in the doctoral thesis of the applicant.

The points received on the individual indicators show that the applicant
exceeds the minimum requirenients in all groups of indicators, thus her
application meets the requirements of the ZRASRB and the Rggulations for
holding the academic position of "Associate Professor" at ISRT-BAS. Pointing
to the fact that under criterion IN the applicant's assessment points exceed twice
those required by NACID, and keeping in mind what has been said so far, I give
a positive assessment of the candidate on the current evaluation criterion.
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Table 1: Assessment points obtained by the applicant, compared to those required by
the NACID.

2. General characteristics of the research and scientific activities of the
applicant

The analysis of the scientific publications presented for review unequivocally
shows that as a research assistant, assistant, and assistant professor on a

perrnanent employment contract at ISRT-BAS, Dr. Eng. Anna Dimitrova
Buzekova-Penkova, has had the opportunity to work and solve different
scientific problems, to learn and improve her skills by applying the most
advanced equipment, methods and technologies in the development of new
materials designed for use in the space and aviation industries. These include; X-
ray diffraction (XRD), scanning electron microscopy (SEM), atomic force
microscopy (AFM), differential thermal analysis (DTA), nanoindentation, etc.
An incomplete excerpt of the candidate's fundamental and applied research
activities shows that these are grouped in the following research fields:

(1) Research related to the study of a new type of composite, based on high-
strength aluminum alloy B95r (7075), reinforced with nano-diamonds and
tungsten. I would like to point out that these studies are an extension of the
research carried out in the applicant's doctoral thesis, which shows persistence
and consistency in her development as a researcher.
(2) Research and study of the influence of the open space environment on
graphite coated with glassy carbon, carried out in support of one of the main
thematic tasks in the ISRT-BAS.
(3) Research related to the study and characterization of various materials for
terrestrial and space applications.

Group of
indicators

Contents Points received from the
applicant on the

individual indicators

Mandatory points
required by NACID for
the academic position
"Associate Professor"

A ndicator 1 50 50

B ndicator 2

IN ndicators 3 or 4 202,34 100

G Surn of indicators from 5

.o 11

208,66 200

D Sum of indicators from
12 to 15

64 50

E Sum of indicators from
16 to the end
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(\ Carrying out overview studies on the applicability of some specific materials,
in different fields of space engineering: functional-gradient materials,
nanostructural materials, materials which properties could be explained with a
presence of quantum wells, and aluminum alloys.

The analysis above of the applicant's scientific research and applied research

activities, the content of her scientific publications, and the research contracts
and scientific projects carried out by her, gives me a reason to assume that her

"scientific" profile fully coincides with the nomenclature of the academic
position for which she is applying for.

4. Main scientific and applied scientific contributions
In general, the applicant's contributions, according to the materials

presented to me for review, can be characterized as; scientific, applied-scientific
and applied. The majority of the publications presented by her are, as should be
expected, mainly in the fields of space materials science; synthesis and
characterization of composites based on an aluminum matrix with nanoscale
reinforcement, the study of the influence of open space on the physicochemical
properties of glassy carbon coatings, development of methods and criteria for
evaluating the influence of open space on the structure and physico-mechanical
properties of metal composites, etc. Without analyzing in detail all scientific and
scientific-applied contributions and claiming completeness in their coverage, I
will focus only on some of these, which, in my opinion, give the most accurate
description of the quality of the candidate's scientific production, in the scientific
field of the announced academic position:

Sc ientific contributions :
(1) Investigation of the influence of nanoscale modifiers on the strengthening
processes of metal-based composites. Determination of the composition-
structure relationship by employing elemental composition mapping [f8.1, r8.2,
f8.7, r8.8, r8.9, 18.10, 18.11, 18.121;

(2) Study of the influence of space radiation and the abrupt temperature changes
(in the range between -150"C and +150'C) on the structure of a newly
developed, in the "Space Materials Science" section, composite based on the
high-strength aluminum alloy B95 (A707 5) 1ntt, r,4.3, r,4.4,84.61.

Applied-scientffic contributions: I

(l) Study and mechanical characterization (hardness, microhardness) of an
aluminum alloy 895 (A7075) strengthened with nanosized diamonds and
tungsten [f8.1, f8.6];
(2) Development of new methods of control for the experiments carried out on a
DP-PM module (developed in ISRT-BAS) mounted on the International Space
Station (ISS) [B4.8, r8.r4, r.8.16, f8.21];
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(3) Application of new technology for impregnation and coating of porous

refractory materials with glassy carbon, intended for application in measuring
the quasi-perrnanent and variable electric fields in open space, and evaluation of
the results of its application in satellite experiments (ISS, open space) [f.s.16];
(4) Preparation of stable suspensions of nanodiamonds in organic oils (SN 500)
and investigation of the prospects of utilizing the mixture as lubricant [Is.15];
(5) Study of the applicability potential of some materials, for instance,

functional-gradient materials, etc. [I8.20, B4.5].

Applied res earch c ontributions :

(1) Application of glassy carbon coatings on titanium alloys intended for
application as; sensors for measurement of electric fields in space satellite
experiments lB4.4l, and their utilization as biomaterials at manufacturing of
implants 1B.4.4, 84.10, 18. 161.

The submitted list of scientific and applied-scientific research by the applicant,
allows me to conclude that her scientific contributions coincide completely and

fully coffespond to the profile of the position for which she is applying.

Note: Publication numbers are taken fiom the list of publications provided by the applicant.

5. To what extent are the research presented and the contributions made a
personal case of the applicant?

Of the 32 research papers submitted by the applicant for review, there are

no papers in which the applicant is the only author. However, it should be borne
in mind that the main activity of the applicant is related to experimental research,
which is largely based on teamwork. It makes a very good impression that in 2l
of the publications submitted for review, the applicant is in the first place (these
are ## 3, 5-7,9-I3, 15, 16, 18-21,25,26,28-30,32), which is almost 70 percent
of the total number of papers submitted for evaluation, and in 7 of the rest, she is
the second author. All this gives me a good reason to assume that the scientific
publications submitted for evaluation and the contributions made in these are in
large part the personal work of the candidate, which allows evaluating positively
the applicant, by this evaluation criterion.

6. Personal impressions from the applicant
As a result of the analysis of the scientific activities, which is based on the
submitted application materials presented to me for review, as well as my
impressions of the scientific activity and career development of Dr. Anna
Buzekova-Penkova, is evident that she has the necessary qualification,
competence, and scientific potential to hold the academic position for which he
is applying for - "Associate Professor" at the "Space Materials Science" - section
of ISRT-BAS.
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7. Critical remarks and recommendations
Up to the finishing of this review, I have not received from interested parties
and/or members of the Scientific j.r.y, information and/or signals about
plagiarism from the side of the applicant.
I have no substantive comments on the materials submitted to me for assessment.

I want to point out that some of the materials presented for review have solid
scientific potential and a good prospect for fuither developments in the field of
space materials science. With this in mind, I would recommend Dr. Eng.
Buzekova-Penkova consider an expansion of the scope of her publication
activity by publishing the results of her research in international scientific
journals specializing in the field of space materials science.

CONCLUSION
After getting acquainted with the scientific contributions of the applicant,
presented to me for review, their significance, scientific, and applied-scientific
contributions they contain, without any resernes I give a positive assessment to
the application of Dr. eng. Anna Dimitrova Buzekova-Penkova and I find it
reasonable to propose to the respected members of the Scientific Board of ISRT-
BAS to award her the academic position of "Associate professor" in the "Space
Materials Science" section (professional direction: 5.2. Electrical engineering,
electronics, and automation; in the specialty: "Automated systems for
information processing and management ( new materials and technologies for
space experiments and work in extreme conditions) " ).

Date: 10.09 .2022
/Lubomir Anestiev, PhD, prof /
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