
PEUEH3VIA

Ha Ar4cepraIILIoHHI4t rpyA Ha ac. AHHa flerpona llerpoea sa
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Ha3Harrr4 HayrIHO )KIOpI4 3a 3aIqI,ITa Ha fopellocoqeHu-fl AI4cepTaIIuoHeH

TpyA, Koero Ha nbpBoro cr4 3aceAalJl-Ie Mr4 Bb3JIOXU eAHa OT peUeH3I,II4Te.

,{oruopanrKara Ausa llerpona llerpona e 3aBbplxuJla Buclre
o6pasonaul4e rlpe3 I99 6r n Co$raft cKl4-f, yHplBepclrrer,,CB, KrI4MeHr

Oxpra4crIa", @:z3vr*ecxu Sanynrer, Karo Marvcrbp Qusrax crc
crerlr4zulHocr feoSu3l4Ka. Or 1998r e ua pa6ora B ceKIIut ,,Kocvtuuecro
MarepuaJro3HaHl4e" yaIAKkIT EAH Karo 0I43I,IK, HayqeH cbrpyAHllK I4

rroHacroflIlleM acllcrenr. Hefisure HayrHI4 I43cJIeABaHVfl ca \o
noBbpxHocTHo I4 piBMepHo oxapaKTepl43l4pAlle I4 II3MepBaHe Ha TBSpAOCT

Ha HaHopa3MepHI4 o6errrz, B Ko-flTo o6nacr urv'a36 ny6luxaqrau.

flpe4craneHr4.flr Mpr 3a peIIeH3pIpaHe rpyA cbAbpxa 135 crpaHuqu

TeKcT, BKrrorIB atrl u 21 t a6 nw1u, 7 0 $urypra, cuI4cbIII4 H a I43rIo JI3 Banpr

cbKparrleHr4f, v Ha HayrIHI4 ny6nraraqvr4 Ha AoKropanrKara (6 6por),
cBbp3aHr,r c AI4cepTaIIkIflTA, ABe IIpI4nOXeHI4t 14 C[paBKa 3a III4TLIpaHLITe B

pa6orara JIVTeparypHI,I I43TorIHI4uI4, or KoI4To 4I ua KVpI'IJII4qa,128 Ya

Jrarr4HI4IIa v p'Ba eJIeKTpoHHv catrrca.

ArryalHocT Ha I43cJIeABaHvrflTa. Cne4 IIoqTr 20 rOtrraurHll HayTIHLI

/.I/ICKyAI1IW IIO HaHOpa3MepHOTO C5CTO.flHI4e Ha MaTepI'IflTa, OT HaqaloTo Ha

2ISu BeK HayqHara O6TqHOCT IIpI4e, qe TeXHOJIOTI4LITe 3a [OIyrIaBaHe Ha

HaHopzBMepHI4 eAHo-, ABy- I4 TpI4MepHpI crpyKTypla e HoBo, o6eglaeaqo



pa3BrTrle Ha rexHI4qecKIIt [pofpec. Tosa e [pr43HaHr,re 3a aKTyaJrHocrra Ha
I43CJIeABaHr4flTAId V3tII4TaHI4flTAHA HaHOpa3MepHrrTe qacTr4rlr4 r4 CJrOeBe B
MHOrO O6laCrn Ha qoBerKara 4efinocr. KourperHo B PaMroszre
np ofpaMLr Ha F.np o nefi cxara Ko n4racz.q HaHorexHo Jrof 14 14 Te craHaxa
rrpr4opr4TerHo HayrrHo HanpaBJreHVe. EAna qacr or uasoo6er<rr4Te ca
BbrJrepoAHHTe HaHorraarr4r\kr - orHocr4TeJrHo r4HeprHr4 cIIprMo )Kr4BVTe
opraHI43MIl, Koero y[pocrflBa ycJroBr,rrra 3a [oryr{aBaHere z o6pa6orxara
I4M 14 OlpeAeJIt Bb3MOXHOCTI,ITe 3a npr4JroxreHr4e B KOMnO3nTHr4 MaTep]/lAJrLr
3a rexHr4Kuta v B MeArlrlr,rnaila. Karo crecHrBaMe Ar,ra[il3oHa or o6erru ce
cTr,rf a Ao AeToH arlrroHHrrTe HaHoAr,raM aHTeHU saQTVrrJr4, rrp eAMeT Ha
r43cneABaHVrtrd,orTvcaHr4 B npeAJro)Keilr4fl.IVCeprarIr4oHeH TpyA. KasaHoro
[o-rope [orBbp]KAaBa aKTyanHocrra u ueo6xo4r4Mocrra or HayqHt4
r43CJreABaHLrfl. Ha re3r,I qacrr4rlr4, rleJr 4esr,rnnpaHa B 3afJraBrlero Ha
lrp eAJroxe Har a rvcepr ar\prfl -,,crpyxryp a, cno fi c rBa vr [pr4noxeH Lrfl HA

AeroHaIIuoHHt4 HaHOAI4aMaHTLL" 14 yollerxHo cJreABaHa or Anna llerpona n
nefinara HayqHa pa6ora.

B ntpnara rJIaBa AoKTopaHTKara o6crofiuo e aHaJrr43rdparra cbcro.sr4ero
Ha v3cireABaHnflTa Ha HaHOAT{aMaHTr4 y HaC r4 B CBerOBHara HayKa rro
o6lacru: Br4AoBe HaHoArlaMaHTLr, MeroAr4 3a cr,rHTe3, o6pa6orKI4 cJreA
cr4HTe3a - KOHKpeTHO: [peqr4crBaHe, AeafpervpaBe u nao4raQnqvpaHe Ha
rroBbpxHocrra Ha qacrr,rllr4Te. Bts ocHoBa Ha Kpr4TUqeH aHaJrr,r3 Ha
rJvrrLrp alF.ure H ayqH r4 uy6 nz raq Lrvr Q a Ko H Kp err,r svp aiH:y- H ep eur eH v re B
o6lacrra npo6leun v e rpackrpaH [br.sr Ha Ha] rHr,rre r43cJreABalarfl.,
TIPCACTABEHV B AI4CEPTAIIPIOHHI4'TPYA A UMEHHO OXAPAKTEPI1III/IPAHE HA

A CTO HAIIIIOHHII AI{AMAHTEHII H AHOqACTI4III4 (DND) HA B CI,IqKI4 ETATIVI HA
loryqaBaHe u o6pa6orKa, Koero Aa [o3BoJIr4rrrra:atrpaHe r4 rrpoBexAaHe Ha
eKcrrepr4MeHrr4 3a npunafaHero Ha DND Karo crpyKrypHlt 4o6anxn n
pa3nI4rIHI4 MaTepI4€LIII4 Lr |d.34ellr4fl 3a TeXHI,IKaTa U Za duOtvteArrIIr4HCKO

rrpr4noxeHrre.

B rrtaea BTopa e AaAeHa unSoprr,lBqvfl 3a MoAepHr4Te MeroAV Ha
aHurkr3, 3aAbJrxr4TeJrHr4 npr4 r43 cJreAB aHe Ha HaHOp UBMepHr4 O 6 erru.
for.flN,Ia qacr or re3l4 Merorv ca [puJroxeHr4 yc[errrHo npr4 r{3cJreABaHvrflTa)
orrr4caHr4 B Ar,rceprar\vflTa. C.r[raN,r rrp eAJro)KeHr,rr KoMrrJr eKc or
r43MepBaTeJrHr{ MeTOAr4 3a CbOTBeTCTBaTTI Ha nOCTaBeHr,rTe [peA
Al4cepraHTKara 3aAarrpr, Ko ero ilp aBr4 Ao cro B epHr,r [oryrreHure Q now ro_
MexaHr4qHr,r froKa3aremz. B ra3r4 rJraBa e o6rpuaro BHr4MaHkre Ha
Marepl4anr4Te, c Korrro ca [poBeAeHr4 eKc[epr4MeHTr4 3a noryqaBaHe Ha
KO MrI O 3 r,rTHLr li4ryt ephAJrr,r kt rrp e[ ap aTLr 3 a np aKTLr KaTa.

frasu 3 w 4 oa cbrrlecrBeHara qacr Ha Auceprarlr4oHHtrflTpyA, KbAero
y6 e4rarenHo ca LrJrro crpr4p aHV rro crr4 xeHrl.f, Ta Ha AoKTop aHTKara Karo



u cJreAo Barer. o cB eH Ao 6p oro oxap aKTep r43r4p aHe H a BbHruHara
[oBbpxHo cT Ha HaHoAI4aMaHTeHI4Te 3bpHa, OTrLrrrHo Bneq aTreHu e [paB.rrT
MepKr4Te, KOT4TO Ce rperopsqBar 3a Aearper[paHe 14 rrpeAorBparrBaHe Ha
BTOpUqHO arperl4paHe Ha qacTI,IIIr4Te, [O yCTaHOB.flBaHe Ha TepMr4qHaTa r.rM
cra6r4JrHocr BbB Bb3AylrHa cpeAa 14 r4HeprHa arMoc0epa, [o rreAo6p.anaHe
oMoKp.flHero Ha [oBbpxHocTra Ha qacrr4rlr4Te or Mera.JrHr,r crorrr4JrKr4 r,r or
crofreHr4 r4rrvr fronvMepr43rrpaqv cMecr4, Koero Aa ocmypn xeJraHara ,Kocr
Ha KOMrrO3Uta. LIScJrerBaH:1'flTa 3a Cb3AaBaHe Ha AO6pe flpr,rJrerrBarrl
MeraJreH cJroft BBpxy Ar4aMaHTeHara [oBbpxHocr ca rrpeAnocraBKa 3a
perrraBaHe Ha npo6neivra. B rr4ceprar\krflTa e r43[oJr3BaH MeroAbr 3a
6esroKoeo nuxeur,rpaHe BbB BoAeH pruTBop qpe3 aBToKar€ult4TuqeH
xI'IMI4qeH rlpoqec. lloxpznaHero Ha AI4aMaHTeHIaTe rroBbpxHocrr4 c rrJrBTeH
3ApaBo rrprrnerrHaJr cloft Hr4KeJr no4o6pxea ycBorBaHero Ha
HaHopiBMepHI4Te AI4aMaHTenrz QparqI4I4 B MeraJrHr4 crorrr,rnrn. llapaJreJrHo
ca LI3cJIeABaHVvr csoffcrsara Ha HVKeJIoBtI KoMlo3r4THr4 rroKpr4Ttrfl Bbpxy
ABa rr{[a croMaHa, Karo ca onpeAeJreHu 4e6eluua, fparraBocr Ha
rroBbpxHocrra, TBbpAocr r,r eracrktrrHocr Ha cJrofl. llorpnrzara ca 6es
lopll pr noKa3Bar Br4coKa ycroftunnocr Ha Kopo3r4q, 4o6pa f,Kocr Ha
Haro Bap BaH e 14 r43HO COyCTO fi .rZB O CT. PeSylrarnre n orBbp >KAaBa\ rr e ro3pr
Br4A lroKptrrvfl ca r4 orJrr,rqHa Qznzruna o6pa6orxaruapa1omtu
rroBbpxHo Q-rv Ha MarrrrrHHr4 !.erafix'u (uaup. st6Hu xonena). opnrzualHra
I43cJreABaHrrt Bbpxy 6estoxosu rIoKpI4TI,It xataftl-rtaHoAr4aMaHT rroKa3Bar
no4o6peua flpr,rJroxrrrMocr Ha re3rr KoM[o3rrrr4 B eJreKTpoHvKara 14

eJreKTporexHr,rKara. Hacr or re3l4I,r3cJreABaHVfl Ca CBbp3aHr4 c yqacrr4e B

ABa eBponeficxz rpoeKTa.
Bes 4a ce BlycKaM B o[prcaHr4e Hape3yJrrarr4Te or rrpoBeAeHr4Te
r43CJIeABaHVfl ilpe4rAraM Ha Barrrero BHr,rMaHve rlurarl,I or rrpr4Hocure Ha
Ar4Ceprarlr4oHHr4fl Tpy I, KOT4TO Mr4 Hanp asuxa Hair-4o6p o BrreqarJr eHr.re.

I . Mop rpo rorvrfl'r a, QusurouexaHr,rqHrd 14 xrrMr,rqHr,r oTHacrH vfl Ha
HAHOP€BMEPHI4 AV AMAHTEHI4 IIACTI4IIN (rrOrrYV EHI,I rI O ACTOH AIIIOHEH
MeroA US Patent 535370811994) ca 6utu rpeAMer Ha HoBr4 rrperlz3Hr4
eKarrepr4MeHTrr 3a oflpeAer_sHe Ha crpyKTypara r4 Mr,rKpo[pr4MecHr4.rr r,rM
cbcTaB.

2. [orcasaHo e npr4cbcrBrrero na 18 rzna QynrrluoHulJrHr4 rpyrr4 B
rroBbpxHocrHr4Te cJro eBe H a AeroHarllt oHHr4 HaHOnr4 aM a]fiT]/' V QA
ge$vnup aHrr ycJro B rrr 3a MoAr,r$uqrzp au e H a rroBbpxH o crra.

3. onpe4eJreHr4 ca repMr4qsata cta6r,rJrHocr 14 TeMrreparypr4Te Ha
rpa$urzsar\rtfl ua DND rpt4 HarprBaHe BbB Bb3AyuHa cpeAa r{ B
a3orHa arnrocSepa.

4' PaspaioreHl4 ca QusuroMexaH[rrHr4 MoAeJrr4 3a oueHKa Ha orrrt4MuurHr4
pa3Mepv I4 KoJrr4qecrBa Ha AI,raMaHTeHI4 HaHOqaCTLtrrvt, BHeceHr4 Karo
y.rlKrraBarrla Qasa B MerilrHr,r u [onlrMepHrl KoMno3vrr4.



5. 3a rr6pBr,r rrbr ca [oryqeHu eKcneplrMeHTaJrHr,r AaHHut 3a crpyKTypara
u QusuroruexaHl4qHllre csoficrBa Ha KoMrro3r4THrr KaJraeHLr rroKpr4Tt4r c
HaHoAVaMaHTeHr,r qacrrlrlr4, orJroxeHl4 no 6egroroB MeroA Bbpxy
MeAHa rroAJroxKa.

6. lora:aHo e, qe Ao6aeKra or AeroHarlr4oHHr4 HaHoAr,raMaHTr,r B

KoMIIo3I4TI,I Ha MeraJIHa 14 rIoJrLrMepHa ocHoBa, s 6egroroBr4 HI4KeJroBr,I

lr KalraeHr,r KoMrro3r4THr4 rroKpr4Tutx no4o6prBar MexaHuqHr4Te taM

rroKa3areJrl4, Karo Ha rrpuMepa Ha Hr4Kel/DND Bbpxy croMaHa
r43Hocoycroft.runocrra HapacrBa cpeAHo 5 utrlr, MraKporBbpAocrra Ao
3 urru la sa6erexr4Mo HaMaJrrBa nopLtcrocrra Ha cJror.

P esyrrarure, np eAcraB eHrr B Ar4 ceprarl vflT a, ca [oryrrr4ill4 rJracHo cr
vpes 6 HayrrHu AoKJraAa, Tprr or Kor4To ca r43HeceHlr Ha MelKAyHapoAHr,r

ronQepeu\vrr4y nac (Nanoscience and Nanotechnology r.4,9 w14) vrpr4B
uyN6raua. ,{orna4rare ca orlerra;TaHlr B rrbJreH TeKcr (4 6pot n c6opnwqu c
ISBN) xaro 4 ca Ha anuuficru u 2 Ha pycKr4 e3r4K. Cnope4 MeH re3r4

ny6nuxaq r4v ca AocrarbrrHr,r 3a crefleHra,,[or<rop" r4 npeAcraBrr floBeqe
or noJroBlrHara or p*yJrrarure B ArrceprarJnflTa. B 5 or uy6luxaqzure
Asua flerpona e nbpBr4 aBrop ulr'eilntusr lrr4qeH rpr,rHoc e 6escuopen. He
ca [peAcraBeHr4 AaHHr4 ga sa6erqsaHr Wrrutu.

llpe4craneHlrrr anropeSepur HaAr4ceprarltroHHr4fl TpyA e e o6eN,r 44
crpaHr4rlr4, BKJrroqr4renHo 36 Srarypz, 9 ra6tut\u n 35 nureparypHtr
r,r3ToqHr4Ka. Cr4rpxaHr4ero My [peAcraB.f, rtbilHo crpyKTypara Ha

Ar4CepTaII[OHHUt TpyA I,r AOrrbJrHr4TeJrHO Ca npeACTaBeHr,r pe3roMeTa Ha

anuuftcrr4 v pycnr e3r4K. Toft orpasrBa BcrrqKr4 ocHoBHr4 erafrr4 Ha

rrpoBeAeHI4Te I43CJIeI'BAH'I{''fl., KaKTO r,r pe3yJrTaT[Te OT'rflXrl HayrlHr,rTe V

HayqHo-[prrJromHrr [prrHocr4.

3a6erexrpr r4 rrpelopbKlr
B anrope$epara: 3a pasnrana or a6crpaKra Ha pycKr4 e3rrK, a6crpar<mr Ha

anrrzficrr{ He e AocrarbqHo ranQoprvrarr4BeH.

B 4IaceptapflTai Karo rrperropbKa 3a rrpoAbJDreHrze Ha r43cJreABaHr4flTa e

Bb3MolKHourra Ia ce HaMeprr HayqHo o6scneHrae Ha xoAa Ha KpuBara Ha

prBrrpeAeJreHlre Ha HaHoAr4aMaHTHr4Te rracrr4rlr4 no pa3Mepra. BeporrHo 3a
ToBa ca ueo6xo4r,rMr,r rloBerle eKc[epr,IMeHTaJIHLI 2.anHkr, KoI,ITo 2la6's4a't
rrpeAcraBeHpr He raro rpaSr4Ka c roqKr4, a Karo xr4crorpaMa. llpu roea
rrtrfleara Ha qacrvrlr,r B oflpeAeireHr.r Ar,rarra3oHr4 or pi]3Mepu 6vtrpx6nano
Aa ce o6cr4rr c orureA rrpeAr,rcropvflTaHa HaHoArlaMaHTeHr4Te rrpaxoBe -
loryrraBaHe, frperrrlcrBaHe ra o6pa6orra.
Marap Lr prAKo ce cpeqar HeyAaqHo r43rroJr3BaHr,r repMrrurl, Karo
HarrplrMep cuJtHo HacumeHu napu (racae ce 3a npecr,rreHlr napu) unu
cma6ureu prcmlop (racae ce 3a cycnen:ua).



[racepraqrroHHr{rr rpyA e oSopvreH r,r r,rJrroerpLrpaH MHoro 4o5pe u
ga6er.ssaur4Te rer{arHr4 fperxKl4 14 IreroqFrocrl4 He Brrrrfl,rr Ha KaqearBoro
Ha rrpeAcTaBeHZTe HayrrHr4 pe3yJrTaTr4.

3aKnro.IeHze

Y6eleu cbM, qe perleH3rzp aH:r^flT Ar{ceprar{uoFreH TpyA orroBap.rr Ha[bJrHo
Ha II3HcKBaHlaflTa na 3arona3apa3Bvrrve Ha aKaIeMI{rrHr4-s cbcraB B

P e uy6 n zra EtnrBprz s. I4z loxeHr{re p e3ynrar u u ge $uttrp aLrur e rpr4Ho cr4

lr^r4 [aBar ocHoBar]r4e Aa npenopbrraM Ha YsaxaeMoro HayrrHo xropr4 Aa
rtpvrcrlr Ha acucreur Auua llerpona llerpona odpa:onareJrHara tr Hayv.Ha
crefleH ,,r{oKTop"
n o6lacr ua Bzcrue oSpa:on aHvre - 4. flpupo4nkr luayKvr, MareMarr{Ka z
un$ opnrarrara; llp o $ ecuouanHo Hanp aBneHrre 4 . I Olusuqe cKV HayKr4 ;

Flayuna creqzaJlHocr - Crpyrcrypa, MexaHr4-tH:z kr repMzqHr4 csoficrna Ha

KOHAeH3rrp aHaTa MaTepr4_f, .

CoSz-a, 15,09.2016r PeqenaeHr: 
/,/

KoJra Crofi.{en/


