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CTAHOBI,IIUE

Omuocuo.' Ar4ceprarlr4oHeH TpyA 3a upz4o6znaHe Ha o6pasonarerrna u
Ha) rHa crerreH ,goKTop" n o6nacr Ha Br4cr[e o6pasonauus.4.llpzpo4nz
l;.ayKvr, MareMarr,rra ra ran$opMarrrKa, npoSeczoHaJrHo Ha[paBneHyte 4.1 .

(Drasz.rHz Ha,yrr.lz, HayrIHa cneqvannocr "Qvrgr4Ka Ha oKeaHa,
arvroc(pepara v, oKono3eMHoro upocrpancrno" (Bnu*rze Ha

uapaMerpr4Te Ha orKpurr4-s KocMoc Br,pxy Qzeraunzre Lr crpyKTypHr4
csofi crsa Ha Mareprl arrvrr e.

Itlszomeeuo om: rpo(b. A-p. Pyvreu 3nares -fluron, I4rrwvrryr fro
MexaHr4Ka, EAH, Ha3HaqeH 3a qJreH Ha HafrHo )Kyprz BbB Bpb3Ka c
uporleAypa sa sar\Lrra Ha ArrceprarlroHeH rpyA Ha reMa "METOAI4KA
34. I43CIEABAHE BTMSHnETO HA OTKPT4TI{' KOCMOC
BbPXY CTPYKTYPHI4 VI @I'43I,4KO _ MEXAHI.{TIHI4 TIAPAMETPI4
HA AT4C|IEPCHO yrKr{EHA C HAHOAI4AMAHT AIIyMLTHVIEBA
C|IJIAB B95" Ha ac.rrHx. AHna lravrurpoea Eyserona - llesr<oBa, crc
3anoBeA Jt152/19.12.2016 Ha qr.-Kop. ArH flerrp feqoe, AkrpeKrop Ha

ZHcrzryr 3a KocMI,ItIecKI4 I{3cJreABaHr4.rr B rlpwnoxeHr4e Ha pelreHrze Ha
HC na VIKVIT (flpororon J\s18 or 15.12.2016) 3a yrBbpxAaBaHe Ha
Ha)rrHoro xyprz r4 Ha ocHoBanr4e naurl..4, an2 or 3PAC e P.Ernrapzx.

1. O6ttlo o[ucaHrre ]Ia AHcepraIIuoHH[q rpyA rr rrpeAcraBeH[Te MareprraJrr{
KbM HETO

flpe4craneuvrflr AtrceprarlnoHeH rpyA Ha rerraa "METOAI4KA 34 I43CIIEABAHE
BIILIflHI,dETO HA OTKPZTI4' KOCMOC BbPXY CTPYKTYPHVI tr\ @I43I4KO _
MEXAHI{LIHI4 IIAPAMETPI4 HA AZCilEPCHO Y'KIIEHA C HAHONI4AMAHT
AIIyMIIHI4EBA CIIJIAB B95"e rocBereH ua paspa6orBaHero Ha HoBt4 Marepuanv,
KorITo Aa yAoBJlerBoptBar rloBr4rrleHr4 vr3vtcKBaHvrs. KbM TexHrrre Qvrnxo-uexaHrrqHr4Te
xapaKTepl4crl4KIr Karo BrIcoK MoAyn Ha eJlacrrlilHocr, ycrofivunocr Ha rorrJrrrHa,
ycrofiuznocr na r43HocBaHe, Hr{cKa nJrtTHocr Lr Apyrn cnoficrna, Korrro AaBar
B63MoxtHocr Ha raKuBa Marepl4anpr Aa ce v3lroJr3Bar B vs4envfl pa6orerqz npu
eKcrpeMaJIHV ycroBu.fl v HaroBapBanux, Pesynrarr{Te or r43cneABaHnfl'ra uMar rrpflKo
oTHOIIreHr4e KbM eAHO TIbJIHO vI q.rrJrocTHo oxapaKTepr{3l4paHe HA OnpeAeneH
HoBocrrAaAeH Marepl4aJr rIpeAHa3HarIeH 3a pa6ora B ycnoBusra Ha orKpr4Trr.rr KocMoc.
IIpu zscnerBaHr4flTa, IlpeAcraBeHr.r B Hacro.f,xlt4f, rpyA ca r.r3noJr3BaHrz cr,BpeMeHHr4
MeroApI or o6nacrra Ha MexaHr4Ka Ha Marepr,rarprre.
Pa6orara cbAbpx(a neo6xo4ttIvtl{re KoMrroHeHTv Ha AoKropcKa 4nceprar\trfl. O6elrcr Ha
npeAcraBeHus rpyA ce cbcror4 or 152 craHAaprHr4 Marru4HorrrzcHr4 crpaHr4L\u,
I'IJIIocrpI4pan c 78 $urypu,25 rpaSuxu u 23 ra6tutlu. Crctou ce or 4 rJraBr,r; v3Bo2rv vr

3aKJIIoqeHIre, B Koero ca o6o6rqenv lr.a;'"unure r.r Ha) rHo-nplrno)KHlr rrprrHocr{, LrMa



clr{c5K Ha r{sllon3BanuTa rrvTepaTypa, B KofiTo ca oT6ens3aHH v3rroJr3BaHr,rre 160

Jrr4TepaTypHr{ rr3ToqHrrKa. oT crrrrcbKa Ha I3uoJr3BaHaTa nwrepaTwa ce BIDKAa, qe

aBTOpbT e norr3Ban KaKTo aKTyanHr4 pe3ynTaTLI oT nocJIeAHI4Te foAIzHrI , TaKa csIIIo 14

yrBbpAeHI{, craF{ilfit KJracr4rrecKr{ v3ToqHVIIu cB6p3aHr{ c TeMaTa Ha I.r4cepTaIIuoHHI4sr
TPYA.

flpe,4crareH e anrope$epar Ha Ar{cepralluoHnr4fl. rpy4 c o6eu 34 crpauwlll, xofito
rrpeAcraB.fi aAeKBarHo t4 ],r3rrepnaTeJrHo p$yJrTaTrITe B rrpeAcTaBgHr4fl. AvcepTaIIuoHeH
rpy,u. AsropeQeparm cbAlbpN(a r{ cneAHr,rre crrracbrlr4: Crurcrx na ny6nzraqvrvrre Ha

aBTopa rr3rroJr3BaHrr B ArzcepraqvrflTa 14 Cnzcsx na ga6er.sgauvre Ao HoeMBprr 2016 r.
rJr4Turr4 Ha uy6nlrxaqzzre Ha aBTopa, pe3ynrarz or KoI{To ea r{3tIoJr3BaHLr B

Al"{cepra\uflTa.

2. Amrya;ruocr na npod.rrenra

Telrara Ha Ar4ceprar{rroHHrr.rr rpya e or o6nacrra Ha MexaHLIKa Ha Marepl4alrkrre v e

cBbp3aHa c r43cJreABaHe 14 oxapaKTeplr3vpaHe Ha KoMrro3HTeH Marepr4aJt, rofiro e

rrpr.t Jroxr{M B cbBp eMeHHara aBrr aur4oHHa r{ Ko cMrrrl ecKa vll4y cTpvfl'
Haupanen e :a4rn6oueH rr Kpr4Trruen o6aop cBbp3aH c MeroAr{Te 3a pa3nr,rqHr4re BLrAoBe

r,r MeroAr4 Ha oxapaKTepr{3r4paHe Ha Mareprranure. Tosa e no3BoJlt4Jro Ha AoKTopaHTa ra
4e$uHupa 4o6pe rleJrr4Te Ha Ar,rcepraqr,roHHr{.rr rpyA. Pasrne4aHn ca pasilvrrrHlr

Br{coKoflKocrHz aIryl,r,LrHveB:r, crrJlaBrr, Karo 3a o6ercr Ha r{3cneABaHe e uz6pava
Br4coKorKocrHar a anyMr{Hr.reBa cnnas B9 5.

Teuara Ha Arrcepra\LrflTa e aKTyanHa v reMarvKara Karo rl.flno npeAcraBrrsBa
IrHTepec KaKTo 3a KoJreKTrrBz cBbp3aHv c paspa6orBaHero Ha HoBr4 Marepzalrr raKa
cbrrlo r{ 3a TaKvlBa, KorlrTo ce 3aHrzMaBar c pagpa6orsaHero Ha r(oHcTpyKrlr{z c

orrpeAeneHr.{ flKocTHrr rr eKcrrnoaTar{r{oHHH vr3rlcKBaHvfl..

3. Iler u MeroA Ha rr3cJreABaHe

Ocuosua rleJr Ha rr3cJreABaHero [peAcraBeHo B Ar4cepraqvoHHus rpyl e cB6p3aHa c6c
cb3.qaBaHe Ha MeroAr.rKa 6azvpaua ua na6op or cbBpeMeHHr.r MeroArr 3a rr3cJreABaHe r{
ycraHoB.rrBaHe ua eQerra or BJrnrHr4ero Ha orKprrrr{fl KocMoc B6pxy Susuxo-uexa:arrriHvr
u crpyKTypHrl xapaKTepr4crr.rKr{ Ha paspa6oreHzx vr r,r3noJr3BaH 3a rleJr\rre Ha

Arrc epT a\uflTa Ko Mrr 03 krTeH MaTepv an,

MeroAonorkrflTalr'a AoKropaHTa BKJrroqBa rrperlr43Ho no46pau v cJroxeH KoMrrJreKc or
crleKTpocKotrcKrr, MexaH]rqHH u Snsuuuu MeroAr{ 3a oxapaKTepr43r4paHe na Su:uxo-
xI{MpIqHpITe, crpyKTypHu ra vropQoJrofvqHlr rrpoMeHr4 Bb3HrrKHaJrri rroA BJr4{HI4ero Ha

KocMl{qecKure ycroBu.{. tr4snorgsaru ca cbBpeMeHHI.I MeroAH 3a aHalut3, Karo:

MrrKpoaHiuru: (xuuzueu alnurv3 EDX), cKaHr,rpaqa eJreKrpoHHa Mr4npocKorrux (SEM) sa

ronorpa$cxz v lropSonoruqHz r43creABaHLrfl, peHfeHocrpyKrypeH aHaJrv3 (RSD),
flpaxoB peHrreHoB 4raQparqzoneu MeroA, peHTreHoBa Qoroenerrponna
crleKTpocKonplfl (XPS) rr aroMHo avrroBa MrrKpocKorrux (AFM). 3a oxaparrepu3rrpaHe
Ha MexaHfiqnzre csoficrBa ca [pr4Jlox{eHlr ua6op or I43cJreABaHr{.rr, rleJrrruv onpeAersHe



Ha ocHoBHr4 MexaHr4qHI{ [apaMeTpr4 KaTo TBbpAocT, Mr.rKpoTBspAocT, HaHoTBT,p.qocT,

MoAyJr Ha IOH|, Tpv6ororvqeH TecT Ha r43HocBaHe pru3rruTBaHe Ha orrbH.

4. ,{ocronepHocr Ha fioJyrreHrtre pe3yJrrarrr

Ilonyrenzre pe3yJrrarrl B Ar,rcepraqvflTa ca AeJro Ha AoKTopaHTa. ,{erafinno e orvcaH
eKcnepvMeHTa, rrpoBeAeH Ha KocMuqecxrr{ MoAyn, flonyreuzre pe3yJrrarr4 or
Ir3MepBaHr{.flra ca o6pa6oreHr.r v a:aalrvgvrpauu. HanpaBeHH ca aAeKBarHr4 3aKrroqeHn.fl u
I,IHTeprlperar\v1fl. Ha ,,IIoJry {eHI{Te pe3yJITarI4. Ananustr Ha rlo[) {eHzre pe3ynrarlr
noAKpen.s p a^rp a6oreuara MeroArr Ka B Ar,rceprarlr4 o HHr,rr rpyA.

5. AnropeQepar

Amoperfepamr orpa3flBa qenure Ha ArzceprarlrroHHr4.fl rpyA vr MeroAr4re Ha

Ir3cJreABaHvxra. llpzno)KeHara MeroArrKa 3a il3cJreABaHe e orracaHa 4o6pe. flonyvenure
pe3yJrTaTr.r B Ar.rcepTarlvroHHr4.rr rpyl, ca [peAcTaBeHr4 c rroAxoArrrlt4 rrJrrocTparJ[Lr,

ra6tw\u n rpa$uxu, @opruynzpaHu ca r4 rrprzHocr{Te. lloco.reuv ca v HayKoMerprlrrHr4

naHHvt.

6. OcnosHu rrpt{Hocil

flpunocure Ha AoKTopaHTa Morar Ia ce rpyrrvpar Karo Ha) {Hr.r v Ha)qHo-
npv JrolKHt4 rrpr{Ho cH.

Hay+ru npr4Hocr.I: 1. Paspa6oreHa e MeronrrKa pr ca ycraHoBeHr.r Kprzrepyryr, rro
KOI{TO Aa Ce n3CneABaT MeTanHrI KOMIO3IITI{ C qen yCTaHOBrBaHe BTILIflHLIeTO Ha

orKplrrl{.f, KocMoc Bbpxy crpyKTypara r{ $uszro-uexaHkrrrHyrre csoficrsa Ha

lnarepvalrkrre. 2. Llsscue:c^u ca MexaHz3Mrrre na nrs4eficrBlrero Ha orKpr4Tr4r KocMoc
Bbpxy Qnsuxo-xztr,tv:gHnTe r4 B qacrHocr MexaHl4qn[ csoficrsa Ha KoMrIo3IrrHa crrJraB

B95. 3. VcranoseHo e, qe paArzaq[flTa c\s4aBa rorrKoBr4 u qpyrr4 4e$er<ru r
Kpr4cranHaTa cTpyKTypa, a BHeceHara eHeprl,If or Apyfa cTpaHa e [peArrocTaBKa 3a

rrpeoAoJrrBaHe Ha rrpafa Ha eHepH4{Ta Ha aKTvBarJLrfl, na 4n$y:zoHHHTe npoueclr,
Tnrp4ocrra na o6pa^req, rrpecro.{n r{3BecrHo BpeMe B orKpr,rrr4.rr KocMoc HaMaJrABa

cilp.f,Mo ra3r{ Ha pe$epeHrnzr, rofiro e 6vlt s roBa BpeMe na 3evrxra, a enacrr{qHocrra
My ce loBr.rmaBa cnprMo ra3tr Ha pe$epenrurza.

Hayuuo-npraJroxHrr [pr{Hocr{: 1.Pa:pa6oreHa e MeroAr4Ka, Ko-rrro ga 6rge
npuilaralla 3a rIpoBelKAaHe Ha aHarrtr3Lr 3a ycTaHoB.sBaHe BJrlrqHr4eTo Ha oTKpvTr4.fl KocMoc
Bbpxy crpyrTypara n Qzsuxo-MexaHzqHure csoficrBa Ha MarepyraJrLr r43Jro)KeHlr Ha
BJII4flHHero Ha orKplzrl4.s KocMoc. 2. llonyreul4 ca pe3yJrraril, KoLrro rro3BonrBar Aa ce
OIIeHV HaAexAHocTTa npu LI3IIOJI3BaHe Ha ytKr{eHvTe aJIyMLIHI49BI4 CIIJIaBI4 3a

uspa6ornane Ha KoHcrpyKTIdBHr{ eJreMeHTI{ 3a W)Ii:/. 14 anaparu pa6oreqz B eKcTpeMHr{
ycnoBufl. (rour<perno B ycJroBr4rrra Ha orKpr{Tr,rx rocnaoc ).

7. Jluqeu rpr{Hoc Ha aBTopa

V6eAeno cM.sraM, rre rlf,JrocrHara pa6ora
noryqeHr.,rTe pe3yJrTaTr4 v HayqHo rrpllJroxHr4

AOKTOpaHTa.

no pa:pa6orBaHero Ha Ar4ceprdgvtxra,
rIpI4HOCt4 Ca B rrO-fOJr.SMa CTereH Aeno Ha



8. Ify6.lurcaqurr rro reMara Ha Ar.rcepralll,IflTa

OurosHr4re pe3yJrrarr4 Br,pxy Ar4ceprar{uoHnara pa6ora ca rr3HeceHz Karo rrneHapHrr

AoKnaAr.r or AoKropaHTa u o$opueuu r 5 ny6nzKar\rrLr, cborBerHo n c6opHzqz or
Haf{Hr.I xoH$epeHql{rr c MexAyHapoAHo } {acrl{e: SES 2012, SES 2013, SES 2014, SES

2015, xarcro us Crrucauue"fioxr'agra na EAH"(c LTMIIaKT Sarcrop).

.{ o ru o u enr a c a s a6 e :ns3 aHr4 q err4p kt \ilrkrp aHvfl ,.

9. Kpnrnunu fenexxu n flperropr,Krr

B 6tAeIrlara cv' Ha) {Ha Aefinocr AoKTopaHTcr e x(eJIareJIHo Aa ce crpeMl4 K:bM

nyltuxaryuu B npecruxHrl :nav.'rlr,Lr v3Aanvrfl.

3ar<nroqenue

fiucepraquxra cbAbpxa eJreMeHT Ha ilpLrHocvr lr orpa3.rrBa upz4o6zrzre 3HaHVs. v
HayrrHr,rre Aocrr{}KeHzflTa Ha aBTopa n o6racrra Ha oxapaKTepvr3vpaHe Ha HoBr4

l.r.arepr4arrr4. flonyvenure pesyJrrarz npeAcraB.f,r Al,rcepraHTa Karo epy4npaH
Ir3cJreAoBaren, xofiro .qo6pe BJraAee v yMeJro npulrara cbBpeMeHHrr MexaHnq:r,kr lr
rlu:uuuz MeroAn 3a oxapaKTepu3vpaHe Ha SLrsr.mo-xrzrvrlrqHr4Te, crpyKTypHr.r v
uop$onorzrrHv [poMeHIz B MarepuaJrure, KopITo ca Br3HI4KHaJIIT noA BJrr{.rrHrrero Ha

er(crpeMHH (xocu uvecxra) ycroeur.
.{zcepraquonnr4flT TpyA orroBapfl, HanlorrHo Ha r{3rrcnBaHLrflTa na 3PAC vr 3a'roBa
y6e4erro AaBaM rronoxrrrerrHa orIeHKa.

flpe4laralr, na YeaxaeMoro )KWv na npvcrl.kr Ha r{HX.
o 6p asor are rrHut a vr laa1grrHa crerreH (AoKTop )),

27.0lr20f7 r. Codz-s

Auna,{zrvrvrrpoBa Ey:exona,

IIoAruc: /*/

ryoQ. 4-p Pp,ren 3nares -flHxos

n'ilcT14"1Y1
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