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,1. Enorpa$lrqHr AaHHn

AHHa llerposa flerpoaa 3aBbpuBa CY-,,Ce. Kn. OxpugcKl4", npe3 1996 r. unpn4o6uea
reanrasraxaalvt+,,Marncrup Ou3r4K". 3ano.{ea pa6ora Karo npenoAaBarefl no $rsnxa r
aCTpoHOMvn e 15 COy ,,AgaM Mrqreauv", cfle4 KoeTo e 23 COV ,,Oe4eprx X. KtOpn".

B 1998 r. nocrbnBaaIAKVIT-EAH, KbAero pa6oru nocneAoBareflHo raro $usuK, H. c.

lll cr., n. c. ll cr., rflaBeH acilcreHT, a B Hacrorr{t4F MoMeHT - Karo acilcreHT. 3aHuuaaa

ce c MaTepilanoSHaH[e v c r3cneABaHe Bflilf,HileTo na go6aeKu oT HaHopa3MepHn

qacrilqt4 Bbpxy $ranxo-uexaHilqHilre ceoilcrea Ha Marepilaflnre. t4ua 36 HayqHH

ny6nvixaquu.

2. Teua h axTyanHocr Ha flytcepraqnoHHun TpyA

BurnepogHnre HaHocrpyKTypr4, KbM KoflTo ce orHacn HaHoEilaMaHTbr, ca o6err Ha

nHTeH3ilBHt/1 V 3a[bn6OqeHil H3cneABanus. TeuaTa Ha IHCepTaLltAflTa e cBbp3aHa c

noflyL{aBaHe, il3cfleABaHe il npilnoxeHre Ha HaHopa3MepHil qacTHl-lvl oT EnaMaHT,

cilHTe3ilpaH4 no AeroHaL{iloHeH Mero4. TlecneABaHVATa ca npoBe[eHn sa npo6n or

,qeroHaqnoHHl4 HaHoAilaManrra (DND), cnnreanpaHH or BB c orpnqarefleH KilcnopoAeH

6anauc no Mero,q, 3alqilreH c nareHr (US Patent Ne5353708/1994). B guceprallvloHHl4n



TpyA Ca peuJeHr 3a4a9'tA, oTHaCFUll4 Ce Ao: onperqenflHe Ha XuMl4LlH4Te il Sr3ilKO-
MexaHuqHilTe cBoilcrBa Ha DND; h3cfle4BaHe Ha SynrrlraoHaflHilTe rpynil or o6eilerara
Ha DND; tuognQnqilpaHe Ha noBbpxHocrra Ha HaHorqhaMaHTa n cb34aBaHe Ha

6apuepu 3a npe4orBparflBaHe Ha BTopl4qHa arpefaqrfl; aHanr3 Ha npunoxeHilFTa Ha

DND e npaKrrKara.
Teuara Ha Aucepraqv+Ta e cBbp3aHa c nol'ry'-{aBaHe il il3cne4BaHe Ha Bbrnepo4Ht4
HaHOCTpyKTypt4 H KaKTO OT HayqHa, TaKa h OT rflerqHa TOqKa Ha npilnoxnMocT Ha

nonyqeHHTe pesylraria;re 6escnopHo aKTyanHa.

3. O6aop Ha r.lurupaHara nlrreparypa

,[ncepraqnoHHtA+r rpy4 ce cbcror4 or 4 rnaen. Tora cb4bpxa 75 Snrypn u 21 ta6nu4v
u 2 npnnoxeHilfl. 3a npernerq il oqeHKa Ha npo6neuaruKara, cb,qbpxaula ce B

nilTeparypara B AilcepraqtAera ca il3non3BaHvt 171 nilTeparypHr4 r43Toqnut<a (41 Ha

Kr4punilL{a v 130 Ha narilHr4qa). AHannsur Ha cbulecrByBau-lilre il3cfleflBaHun no
TeMara Ha gilcepraqilcra B rflaBa I e HanpaBeH KoMnereHTHo il apryMernpaHo.
OnncaHr ca pa3nilqHnre BH,qoBe HaHoAnaMaHTLr h Mero,qilTe 3a crHTe3 Ha

HaHoAilaMaHTil. floppo6no ca pa3rneAaHil AeroHaqhoHHnre Mero4l4 3a cilHTe3 Ha

HaHoAuaMaHTvt, TsxHara uo4u$nraqilF, Koqro BKfloL{Ba AonbnHrTeflHo vr3r{vrcrBaHe,

o6pa6orra Ha noBbpxHocrra, AearnoMepa1ut n SparqroHupaHe no pa3Mep, KaKTo 14

npilnoxeHwATa Ha HaHo,qHaMaHTilTe. IureparypHl4FT o6eop 3aBbpr.uBa c tA3BoAtA tA

SopuynupaHe Ha qenra il 3aAaqilTe Ha AflcepraqhnTa.

, 4. Mero4ura Ha [3cnegBaHe

B 4ucepraqhoHHr4fl TpyA ca n3non3BaHil pa3Hoo6paaHn Merogr4 Ha h3cfle4BaHe:

peHrfeHocrpyKrypeH aHanil3 (XRD), onrilqHa Meranorpa$ua (LM), cKaHupaqa vl

TpaHcMl4ct4oHHa eneKTpoHHa MhKpocKonuf, (SEM tA TEM), aroMHo-crlfloBa

Ml4KpocKonr,rn (AFlVl) H MilKpocKonrfi cbc cKaHilpaqa coH4a (SPM). 3a onpe4efleHe Ha

xylMylrlHt4fl cbcraB il pa3npeAeneHreTo Ha efleMeHTure e npoBeAeH eHeprrfrno-

EilcnepciloHeH peHTreHoB M14KpoaHanil3 (EDX), peHTreHoBa QoroenexrpoHHa
cneKrpocKonran (XPS) ra cnerrpaneH aHaflil3. Onpe4eneH e pa3Mepbr Ha qacrrLlure

DND il pa3npeAeneHuero nM L{pe3 MASTERSIZER-2001512. 9pes cKaHhpaq

MLtKpocKon il HaHorBbpgoMep NANOSCAN ca ilscneABaHil peneQa h crpyKrypara Ha

noBbpxHocrra Ha o6pasilrre v ca H3MepeHil TBbp4ocrra H enacrnqHocrra. O6exr Ha

il3cfleABaHe B IHCepra:J;tAATa ca cfleAHHTe MaTephanH: AeToHaLliloHH14 HaHOEilaMaHTn

(DND), KoMno3utrHil Marepnanv Ha ocHoBara na DND c Eo6aexn or Marepnantt c
po6pa ronnonpoBolHocr, nonilMepH!r KoMno3ilTHn Marepvanv Ha ocHoBara Ha KayqyK

c BbBeAeHV caxAvt (naHopasrvlepHil BbrnepoAHra Sasr NCP), cMa3oqHu Marepnanr c

Ao$aexa or DND, 6earoroer KoMno3ilTHil noKpl4Tktfl Ha HilKenoBa il KaflaeHa ocHoBa c

yqKqaBaula ,qo6aexa or DND, 6uoarrileHo crbKllo SiOz-CaO-NazO-PzOs c Ao6aeKa or

DND (BG/DND) tA Ap.



Cqntau, L{e il3non3BaHara MeroAonofv+ e noAXoAgu]a 3a nocraBeHara
AncepTaL{vATa u no3BoneBa AoKa3BaHeTo Ha nocTilrHaTilTe pe3ynraTu.

5. flprnocn Ha AhcepraqiloHHuf, rpyfl

Llen n 3aiqaqH B

Cvnrau, qe pe3ynrarure or npoBeEeHHTe r3cneABaHVA cb4bpxar cneAHilTe no-
3HaLrnMil HayqHn, HayqHo - npnnoxHll u nprnoxHl4 npilHocr4:

1. flonyvenn ca HoBl4 eKcnepilMeHTanHil AaHHV sa uop$onofvflTa, xilMt4r.{HilTe ,l

Qnauxo-ntexaHilLrHilTe ceoilcrea Ha HaHopa3MepHil Lracrur-lr4 or AnaMaHT,
nonyqeHu no 'AeroHaqiloHeH Mero,q, 3aulilTeH c nareHT (US Patent
Ns5353708/1994). OnpegeneHa e crpyKrypara r MhKponpnMecHilnr cbcraB Ha

AeroHaqiloFrHLlF HaHoAilaMaHr (DN D) ;

2. Paspa6oreHN ca $rarxo-MexaHilLrHr4 Mo4enu 3a BflHnHilero Ha pa3Mepa v

KoflilqecrBoro or DND c qen noJ'ryqaBaHe Ha yf,KlraBaul e$err npu
BbBex(,qaHero My Karo ,qo6aara B KoMno3nrHn Marepuan (veranHr v

nonr4MepHu) aa npnnoxeHhn B r4HAycrpnATa;

3. OnpegeneHa e repMnqHara cra6unHoct Ha .qeroHaqhoHHr4fl HaHoAilaMaHT

(DND). VcraHoeeHo e, qe reMneparypara Ha rpa$rrnsaqv+ Ha DND BbB

Bb3gyr.uHa cpe,qa e 950oC, a nph HarpflBaHe B HHeprHa arrvroc$epa (N2) e
1 1000c;

4. Paspa6oreuu ca rexHonoril\.rH14 npoqecr 3a cilHTe3 Ha KoMno3ilTl4 t4

cBpbxrBbp4il Marepvanv, cb,qbpxau-ln DND (DND/AIN; DND/SiC; DND/Cu;

DND/S|C il Ap,) 3a nprnoxeHun B Mr4KpoeaeKrpoHr4Kara v Raro o6pa6oraaqr
14HCTpyMeHTil;

5. Paapa6oreHn ca HoByr KayqyKoBr4 eflacroMepHil KoMno3vtl4, B Kot4To Karo

nbnHHTeflH ce il3nofl3Bar HaHopa3MepHil Bbrnepo4Hvl Sasrrr (rpa$nr n

,qilaMaHTen npax). VcraHoeeHo e noBhuaBaHe Ha $nsuro-vtexaHnqHnre
xapaKTepHcTrAt/ JA H noHnxaBaHe Ha r3TpilBaeMocTTa Ha Byr|KaHr3aTH,

cbAbpxa qil yF Kq a Ba ulil H a H opa3Mep H il BbrnepoAH 14 L{acTil l-ll4 ;

6. VcraHoeeHo e nofqo6pnaaHe Ha eKcnfloaraqnoHHilre caoficrBa Ha cMa3oqHH

Macfla Ltpe3 BbBexqaHero Ha ,qo6aaxil or wto4nQnqvpaH fleroHaquoHeH

HaHOAHaMaHT;

7. YcraHoaeHo e BnilFHilero Ha Aobaexil or AeroHaqiloHeH HaHopa3MepeH

AilaMaHT DND, Bfpa4eHfi a besrorcoau KoMno3ilTHl4 HuKenoBil noKpt4Tt4g

N|+DND, orfloxeHu Bbpxy croMaHilr tA B 6egroxoail KoMno3nrHil KanaeHil

noKpt4Tnn Sn+DND, oTlloxeHn Bbpxy MeA, Bbpxy cTpyKTypaTa r $nsnro-
MeXaHnVHilre CaOl,lCTBa Ha nOKpl4Tl4FTa;

8. flonyveHa e 6asa ,qaHHyl 3a crpyKTypara, caoilcraara u nptAnoxeHuFTa Ha

il3cneABaHilTe B A1/|CepTa[tAATa HaHOL{aCTilq?l OT AUaMaHT, KOf,TO MOXe Aa

nocnyx4 npn paspa6oreaHero Ha craHAaprvt 3a ,qeroHaqnoHHilTe

HaHOrqhaMaHTu.



6. fly6nnxaqun u \nrupaHue xa ny6nrKaqlrlr no AlrcepraqhoHHt4fl rpy4

Aaropur e ny6nrxyBan pe3yJ'rrarrre or Ailcepraqvi+ra e 6 6pon ny6nuxaqnu.{erurpu
or ny6nnraqhilTe ca HanucaltA Ha anrnvhct<n e3ilK 14 ABe - Ha pycKr4 e3hK; Tpt4 or
pa6ornre ca ny6nr,rryBaHa a vyx6nHa nrpvt - e Sunraprn. TpygoBere ca ny6nnryBaHr
e 6unrapcKil cnucaHun (3 6p ) - Nanoscience & Nanotechnology 2004,2009,2014 u e

c6opnrarlra Ha MexqyHaporqHh Hay'{Hu xoH$epeHqnu (3 6p.) - Artcast 2010, Galati;
Hoeefiuue paspa6orr<lt poccttficxttx tA 6onrapcrrx oprannsaqril B o6nacru
HaHOTeXHOnOftAtA U HaHoMarepfianoB, tDeAepanbHoe areHcrBo no HayKe r ilHHoBaqnflM,

Mocxea,2009. He ca npeficraBeHn AaHHvt 3a LlilTilpaHVA Ha ny6nrararlui,l're.

Cqutatu, qe Koflt4qecrBoro na ny6nnraqvnre e AocrarbLrHo 3a creneH ",!oKTop" rA

npeAcraBfl qacr or nonyqeHrre pe3ynrart4, onncaHn B AilcepraqvflTa.

7. Aeropcreo Ha nonyqeHhre pe3ynrarh

l'lpegcraeeHilre 6 6pon ny6nnraqtlt'lr no reMara Ha AilcepraqtAflra ca B cbaBTopcrBo c
HayLfHt4F pbKoBoAl4Tefl Ha,qoKTopaHTa - npo$.A-p C. Craepee n c Apynt yqeHil. B ner
or ny6nnraqnnre aBTopbr e Ha nbpBo Mlcro tA B eAHa or rflx Ha rpero.
f'lpegcraeeHilTe rry6nnxaqtitr' ca no reMara Ha A[cepraqvflTa n nneHvt+T npilHoc Ha

AilcepraHra e 6escnopeH.

8. Aerope$epar h aBropcKa cnpaBKa

AsropeSeparbr e a o6ev ot 44 crpaHilqil fi cb4bpxa o6qa xapaKrepilcrilKa, ocHoBHo

cb,qbpxaHy4e Ha AilcepTaqtAoHHt(F TpyA, 3aKnoqeHre, npylHoc14, cnilcbK c HayqHilTe

ny6nrraqt/1tA na reMara Ha Ancepraalt Ata, nrreparypHt4 t43To'-tHtAqvt vt pe3toMera Ha

AilcepraLlnoHHara pa6ora ta anrnwitcKil e3ilK il Ha pycKil e3HK. Cu4upxaHilero Ha

ArcepraqvolHtA+ TpyA e npe4craBeHo KopeKTHo, ToqHo t,l ccHo. Bcsra or L{erhprlre

rnaBil e onncaHa KpaTKo 14 3aBbpurBa c il3BoAl4, cneA KoeTo cneABa 3aKnpqeHile KbM

ArcepraqvolHtAf, TpyA. B rn.1 e HanpaBeH nperflerq Ha cbu-lecrByBaulilTe H3cflerqBaHur

no reMara Ha Anceprallv+ra. l-n. 2 e nocBereHa Ha Mero4rl 3a aHaflu3 Ha

BbrnepoAHHre HaHocrpyKrypl4. B rn. 3 ca ilscneABaHil ceof cteara Ha DND, a e rn. 4

ca onHcaHil npu"i-loxeHHFTa Ha DND (ea MeranHn v nonilMepHil KoMno3vlrH14

Marepnanh; Karo godaexa B cMa3oqHH Macna; Karo ynKttaBau-la ,qo6aera e 6esroroan

KOMnO3UTHil noKpt4Tyifl Ha HuKenoBa h KaflaeHa ocHoBa; 3a xHMl4t{Ho HnKenilpaHe Ha

qacrnllil or DND; 3a npore3v t4 tlunnaHTvt; 3a npeqilcrBaHe Ha 3aMbpceHil BoAt4; 3a

6raouHeprHa xeparvrraxa). 3a 4o6poro Bb3npnlrne r pas6upane Ha pa6orara

AonpilHacgT il HnocrpaqilL{Te B aBTope$epara. BxnnqeHu ca nafr-xapaxrepHrre

Ml4KpocrpyKTypl4, rpa$uxN, ta6nvtqu 14 cxeMil, AoKa3Bau-ll4 ocHoBHl4Te pe3ynrart Ha

paapa$orrara. l-lpegcraBeH e cnucbK c uecr HayqHil ny6nnraqntA Ha EoKropaHTa no



TeMara Ha Ar4cepraLlhFTa. Karo qnno aerope$eparbr AaBa AocrarbL{Ho n},nHa tA AcHa

npeAcraBa 3a cbAt,pxaHilero na pa6orara il npnHocilTe Ha AhcepraLlnoHHrlfl TpyA

9. 3a6enexKu no ArcepraquoHHr4fl TpyA

O6uloro Mil BneqarneHne or oQoplrflHero Ha AhcepraL{hoHHrn rpyA e go6po. Kurvr

pa6orara ilMaM cneAHilTe 3a6enexKn:

1. B rn. '1 Moxeu-re Aa 6u4e BKfltoL{eHa roqKa, B KoflTo KparKo',qa 6ugar ontACaHrA

pa3nilqHhTe Bbrnepo,qHu HaHocTpyKTypr4, eAHa oT KoLrTo e HaHoAhaMaHTbT;

2. Pesynrarrre or eKcnepnMeHTrre a rn.4 (t.4,2.1) ca onncatn xparxo, 6es
aHantrc Ha Bpb3Kara MexAy crpyKTypara il caorZcraara Ha pa3arqHnre
MaTepnanh c qea nprfloxeHfieTo ilM B M14KpoeneKTpoHrKaTa r Karo

o6pa6oraau-{r4 14 HcrpyMeHrn ;

3. Karo qrno B TeKcra Ha AncepraqtAATa rHncBa rqocrarbqHa sa4ul6oqeHocr B

onilcaHneTo r Tbr|KyBaHeTo Ha pe3ynTaTilTe oT npoBeAeHilTe il3cneABaHilF;
4. B cnrcr.xa c nyOnrxaqril no reMara Ha Ahcepraqvnra flhncBa caMocronTenHa

ny6n rrr xa q.Afl Ha Ao KTopa HTa.

Kprrn.lHrre 6eneNril He HaMaflflBar KaqecrBara Ha Aucepral{iloHHtafl TpyA. Hnxom or
rflx (No2 n No3) nMar npenopbLrnreneH xapaKTep orHocHo 6r4eu1ara HayLlHo-

l43cnegoBarercKa 4erZnocr Ha AoKTopaHTa. Cqrrau, qe Karo o6eu r 3HaqHMocr Ha

nocrilrHarhre pe3ynrarn pa6orara npL4TexaBa KaqecrBara Ha ,qncepraqnoHeH TpyA 3a

np14o6r,rnaHe Ha o6pasoaarenHara fi HayLrHa creneH ,,4oKTop".

3axnlo.{eHue

CqrraM, qe npeAcraBeHnAr AttcepraqhoHeH TpyA orroBapr Ha n3ncKBaHrFTa Ha

3axona 3a pa3BnrtAe Ha aKaAeMilqHrF cbcran a Peny6nrxa 6unrapvfr. ilocrrrHarrre
pe3yrrarh Mr4 AaBar ocHoBaHne Aa npeAnoxa Aa 6u,qe nprpo6rara
o6patoaarenHara il HayLrHa creneH ,,floKTop" or Mar. {ra:rax Anna [lerpoea
lferpoea s o6nacr Ha Bncue oOpasoaanrte - 4. llprapo4Hra HayKA, MareMarnKa n
nHSopuarrxa, npoSecnoHaflHo HanpaBneHne - 4.1. Oilah..lecxn HayKr, HayqHa

cneLlhanHocr - Crpyxrypa, MexaHilL{Hfi h repMhL{H14 caoilcrea Ha KoHAeH3npa{ara
MaTepilff.

10.09.2016 r.


