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Peuensuq

Brn nprsr<a c KoHKypc 3a 3aeMaHe Ha aKaAeMvqHara Anbx(Hocr upo(fecop,
o6snen n [B 6p.12 or 1ara06.02.2018r. ot VI:acT uryra3a KocM]rrrecKr.r r,r3cneABalnfl.vl

TexHonorI4z-BAH e o6racr Ha BI,Iclre o6pasonauue 5. TexurrqecKr4 HayKr,r; npoSecraoHalno
HanpaBJIeHue 5.6. Marepzalu rr Marepr,rano3HaHr.re, HayqHa crreqtaturHocr,,r{zHaMuKa,

tKocT v HaAexIHocT Ha MaIITI'rHLITe, ypeAVTe, allapaTrrTe r4 cI,rcTeMI,rTe

(naHorexuoJlorrll,I LI Marepl{tul,I 3a rrpunoxeH}Ie 3a KocMr,rqecKu r43cJreABanvrfl.)",3a HyxIr{Te
Ha ceKIII4.fl,,KocMI,I.recKo Marepuano3HaHl,re" saklncruryra no KocMr{qecKtrrr3cJre4BalLrflv

TexH oJro rr4 pr trpv Eurapc rar a aKaqeMvrs. H a H ayKr4 Te.

Kourypcrr e o6sseH n ,,[rpxaneH BecrHr.rK",6p.l2, crp. 59 ,6. 02.2018 r.

B rconxypca 1^racrBa eAI4HcrBeH KaHALrAar Aou. r-p 34panra Kzprzlona KaparrosoBa Ha

AJIbxHocr AoIIeHT B ceKIIr{r ,,KocMI,I.IecKo Marepr,rano3HaHrre" wal4:r'cturyra rro KocMr,rqecKr,r

Lr3CneABaHr,rr I,r TexHoJlorvra rrpu Eurapcrcar a aKaryev,vfl. Ha HayKr4Te.

PeqenfeHTl aoq. A-p prHxeHep-$nszr BareurzH Kupuron Manoroe

1. Kparrcu 6norpaQurrHu AaHHI Ha KaHArrAara

Aoq. l-p 34panra Kupzloea KaparuosoBa e 3aBbprrrr.rJra Co(fuficxu yHr.rBepcr.rrer "CB.
Klzueur Oxpu4cxIr" npes 1976 r. c Hr{Bo Ha npu4o6rrra KBaJrr{(fzxaqux ,,Cueqlrarzcr
xuMI4K" LI HI,IBo IIo HaIIIzoHaJIHara rnalzSuxagut ,rMattrcrap" cbc cnequaJlHocr ,,XI,IMI4K
HeopraHLIK". flpes 2014 r. upl.I4o6una o6pasonareJrHara r{ HayqHa creneH ,,,{oKTop" B

TexHlaqecru Ynunepcr.rrer - Co$rax, Ar.rrrroMa J\e TyC-MTO71-HC1-03 or 13.10.2014 r. c
AIacepraIII{.[ Ha reMa: ,,Muxpo- v HaHocrpyKTypHrr KoMno3urH]r HIrKeJroBrz rroKpr{Tlrfl
orJroxeHr,r no 6egroroB Mero,["

KanAuAamr 3alrorlBa rpyAoBara cu Aeftnocr npe3 1980 r. Karo xlrMr,rr n CoQraftcnz
yHl4Bepcr,rrer "CB. Kluueur Oxprz4cnu" , cre4 ToBa or 1981 r. ao 1993 r. pa6oru xaro
rexHoJlor I,I Haf{eH cbrpyAHrrK I creuen n Texnuqecrpr Ynusepcr,rrer - Co(fux u or 1993 r.
Ao cera B I4ucruryra no KocMllqecKz r.r3cJreABaHvrs. u rexHoJrorrrkr npu Eurapcxara
aKaAeMI,Itr Ha HayKI{Te Karo rJIaBeH acracreuT. flpe:2015 r. sa KaHAr,rAara e nprrcbAeHo
3BaHI{ero AoIIeHT rlo HayqHara cllerlriaJrHocr ,,[r4rtav.nra, rKocr vr HaAexAHocr Ha
MaITII,IHLITe, ypeAI,ITe, anaparr{Te I,I crrcreMllre (sa KocMI4qecKLI I,I3cJreABaHut)" or l4ucruryta
IIo KocMLIqecKu IiI3CneABaHvs. I,I TexHoJIoI[II Ilprl Burapcrcara aKaAeMnfl Ha HayKI,ITe-
Y4ocronepenrae JS 000753 or 30.09.2015 r. I4rra 37 roAr4Hrr crax rro crerlr4arHocrra.
Ocrtqecrnxna pbKoBoAcrBo, opraHr{3arlur n aAMrrHr.rcrprrpaHe Ha AoroBopr4 Lr

I,I3cJIeAoBareJIcKLI TeMI4. Koop4Ianupa 4efiuoctu ro r{3nbJrneHr4e Ha ABycrpaHHr.r v
MHorocrpaHHI{ npoeKTz. PrxoeoAr.r cryAeHTcKLr rrpaKTr{KLr. BlaAee pycKr,r u anrtuficrcu
e3LI{lI. O6pa:onaruzero LI TpyAoBara AefiHocr Ha KaHArrAara e B o6lacrra Ha KoHK}?ca.

2. Ko;ruqecrBeHa xapaKTepr{crrrKa rra HayrrHara rrpo4yKrlrrfl Ha KaHArrAara.
KanAuAamr e [peAcraBLIJI rrbJreH cIuIcbK Ha cBorra HayqHa [poAyKrII4.[, cbcrorrqa or

2I5 rpyga, Kor.rro ce pirrrpeAeJrrr, KaKTo cneABa:



- no KoHKypca sa AoIIeHT - 36 Tpy4a, BKlIorIBarII4 Hayq]F'kr [y6n[Karluu,aBTopcKr,r
cBr4AeTencTBa lr yqe6Ho Iloco6ue
- rro KoHKypca 3a npo$ecop - II7 rpyrc

flpe4cranenure 36 6pot rpyAoBe zauslopa 3a AorIeHr He perleH3r4panr. llpra o(foprvr*re
Ha IITJIOCTHOTO CI4 CTaHOBI{IUe 3a KaHAITAaTa B3eMaM IIOA BHr{MaHr4e rr [peAcTaBeHr,rTe TaM
HayqHr.r pe3ynrarrr.

Or npeAcraBeHplTe 3a KoHKypca rpyAoBe r4Ma 11 ny6u.rxaqrzz, pannocroftnu Ha
lronorpa$raqeH TpyA Ha reMa: ,,BesroKonlr HuKeJroBrr noKpr4Trrr - cnoficrna 14 npr{noxeHkre"

Tyr ca BKJIrorIeHrI 5 cratuu B HayqHr4 crrvrcanus. 12, 5, 6, 7 , 8f, 5 AoKnaAa n c6opHrarlu or
xon(pepenquu 11,3, 4,9, l0], 1 aBTopcKo cBr.rAereJrcrno [32]. Ocranalure HayrrHkr rpyAoBe
ca KaKro cneABa: 5 craruu n pe(fepupauu crwrcanux llI, 17, 19, 25, 26f, 13 AoKJraAr{ Ha
Hayr{Hr.r rou(fepenquu lI4, 15, 16, 12, 13, 18,20-24,27,28), 3 anropcxu cBr4AerencrBa r4

rrareHrr4 129-321.
Kan4Ia4artr e npeAcraBvlr crrucrr c 48 \urLrpaHhfl B perleH3vpaHr4 t43TorrHvrr\vr, or rcouro 22
B qyxAecrpaHHrz r{3ToqHtrr\il,26 - s 6urapcrr,r u3TorrHrzrlr{.

3. O6rqa xapaKTeprrcruKa Ha HayrrHara, HayqHo -[prrJroxHara u fleAarorurrecKa
Aefinocr Ha KaHArrAara

L'I:cle4onareJlcKara Aeftnocr Ha AorI. A-p 34panxa Kaparuo3oBa e ocHoBHo s o6racrra
Ha Marepl,Iano3HaHrleTo Ha KJracI{qecKLr noKpr,rrl{r I1I rroKpvTvts., crI.bpxaqu IJaPlo- urvr
MLIKpOpa3MepHIZ qaCTI4III{, KaKTO r4 rroKpr4Tr4r Bspxy MrrKpo r4 HaHopa3MepHr.r qacTr.rqu oT

ALIaMaHT kr Apyfvr BllcoKoreMneparypHrr xrrMr{qecKr.r cbeAr.rHeHr.rx. [pyra o6nacr, Korro e
HenocpeAcrBeHo cBbp3aHa c nocoqeHara rro-rope e (fzsrEroxr.rMr4rra Ha pa3TBopvrre Lr

T.f,xHara efiexrunuocr 3a ilonyqaBaHe Ha Br4coKoKarrecrBeHlr rroKpt4Tus,. B pe3ynrar Ha
npoBeAeHI,ITe LI3CneABAIlVrs. CA Cb3AaAeHr4 HOBLr TeXHOJrOrrrr4 3a nonyqaBaHe Ha pa3nlrqHr4
BLIAoBe rIoKpI4TI,I{, o[peAeJleHu ca cnoficrBara Ha noKprzrra.sra. OTAeJIHo or roBa rroKpnrlrre
c parpa6oreHara rexHoJlorut HaHopa3MepHv qacrr,rUz ca rrpunoxeHu 3a o6euno
uo4utpzqnpaue Ha arryMI4uueBv crrJraBlr v rryryH. .{or<a:anu ca HoBpt ceoficrea Ha
locoqeHlrTe [o-rope MaTepr{anv.

flolyuenu ca cblrlo raKa AaHHIT 3a onrr.rMaJrHr.rre napaMerpr{ ua pazpa6oreHraTe
TexHoJIorI{Il. Cne{uanso rpx6na ra or6erexa npaKTl4rrecKara HacoqeHocr Ha
LI3cJIeAoBareJIcKara 4efinocr Ha KaHALIAaTa ga yBenr{rraBaHe Ha eKcrrJroararlrroHHt4s pecypc Ha
croMaHeHLI zr6:F-iu KoJIeJIa c KoMrIo3I,Iten cnofi, cbAbpxarq HaHoAr4aMaHTeHpr vacrzqu. [pyr
3HaqI'ITeJIeH pe3ynrar e [3rrr,rrBaHero Ha Hr,rKeJroBo rroKpllTpre, HaHeceHo Bbpxy xonrefiHep,
uspa6oreu or anyMI{HLIeBa cnJIaB 3a AoKa3BaHe na e$exra or Bb3Aeficrezero Ha orKpurlrs
KocMoc B upoAbnxeHlle Ha 2 ro4uuu. Karro e u3Becrno Marepr{ana Ha ronreftHepa e
rloAnoxeH Ha pe3KLI TeMneparypHrr npoMeHr4,pa4tra\zr, 6ou6ap4r4pame c Mr4KpoMereopr4Tr{
z 4p. [onasa:avr ca go6prate $z:zxo-rr,rexaHLrqHr{ xapaKTeprrcrkrKr4 Ha r43cneABaHkrre o6pasqu.
flpuloNenuero Ha pa:pa6orenlrre rexHoJrorur,r 3a MarrurHlr u getalnu rdMa rxlrpoKo rroJre B
peAr4rla o 6racru Ha r{HAycrpr.ranHoro rrpoLr 3BoAcrB o.

Hayuuara rpoIyKIII{t Ha AoII. A-p 3apanxa Kzpurona Kaparbo3oBa Moxe Ia 6r1e
pa3npeAeneHa rro fpynr{, [peAcTaBeHpr rro -Aony.
l.Hayvnu rty6tuxaryuu, o6e4znenn cbfnacHo rrxHara reMarzKa noA o6uto Ha3BaHue

,,Ee3ToKoBI,I HI,IKeJIoBLI noKpllTlrf, - cnoficrsa z upzloxeuue" u pannocrofiuz Ha
vrouorpaQutreH rpy,4 [1-4.1,5-8.1, 9, 10, 32], Tyx ca npeAcraBeHr.r HayqHLr kr npvnox{Hr.r
pe3ynraTrz B ABe HanpaBJreHr.rr:

A) Konrno:LITHI,I rloKpvI'Mfl. c Marpr.rqa or Hr.rKeJr, uo4ulpvqupaHa c MVKpo- H HaHopinMepHpr
qacrfirlu. florpraraxra ca HaneceHrr Bbpxy croMaHa
B) O6euuo nro4ralpzqzpaHe Ha rrflTur 14 3aKaJreHpr cQeporpa$vrHr.r rryryHr4 c HaHopa3MepHr.r
IIaCTI'rqU, [peABapr{TenHo noKptl"w c noAxoAsrqrr MeTaJrr,r.



B nronorpalpuvuara rpyra pa6oru ca peureHr4 cneAHr.rre HafrHr,r rr [pr4no)KHtr saraqvi

Ha ocHoeara ua rexuoJlornflTa ga [onytraBaHe Ha 6egroKoB]r Hr{KeJroBLr rroKpurkrg. u 3a
lonyqaBaHe Ha HaHoAI{aMaHTI4 tlpe3 Bpr{BHa rexHoJlorvr, paspa6orenn cborBerHo B

TexnIE.recrkrfl WVBepcI,ITer - Corpzr u s VIKI{T-EAH e cB3Aa,qeH MeroA 3a rronf{aBaHe
KOMrIO3I4THr.r rroKpr,rTr,rfl .

flolyrenu ca KoMtIo3LITHr4 Hr4KeJroBLr rroKprrrus, cr4upxarrlr4 Mr,rKpopa3MepHn rracrvqra cBN
(8-10 pm), PFTE qacrI4IILI c piBMep 1 prn, HaHopa3MepHr,r AlraMaHreHv qacrr4qz (DND) c
piBMep 2-6 rulrru.tacrvrlq;z' TiN c pa3Mep 50 nm.

flpone4euz ca o6crofinr.r I43cJIeABaHr.rt Ha lonyqeHr.rre Marepr{anr4 c rl3rroJr3BaHe Ha
csBpeMeHHr4 MeTOAr4 Kv Lr ArApATyp a.

floly.renu ca eKcrIepIlMeHTaJrHr.r AaHHr{ 3a BaxHH napaMerpr4 Ha noKpr.rrvr.fl'ra,qpe3 Kor{To
MOX(e Ia Ce HanpaBv oIIeHKa 34BILIIIHVIeTO Ha MITKpOqaCTVIILITe 14 HaHOqaCTlIIIr,rre.

rlpee LI3roJBBaHe Ha HaHorecrep FISCHERSCOPE ca onpeAeneHpr MexaHr4qHr4re
xapaKTepIlcrLIKkI Ha rloKpllTIaara. [orasaHo e [oBLrrxaBaHe Ha yHr4BepcanHara rBbpAocr npr4

Ao6ansue na cBN sa cnyqat 6es repnaoo6pa6orra, a cJreA repuoo6pa6orxa [oBr.rrreur,rero e

3a cnyqils Ha noKpI4TI4e c DND. Cpannenuero e c noKpr,rrr4{ caMo c Hr.rKeJr. 3a nnacr}r.rHara
TBbpAocT pIMa yBenI,IrIeHLIe u sA 4BATa BbBeAeHLI npaxoBe 6e: repuoo6pa6Orra, a cJreA
tepvroo6pa6orra yBerr.rqeHr.{ero e caMo upu DND.

,{oraaano e HaMaJItBaHe Ha LI3HocBaHero Ha reprr,roo6pa6orenn noKpr4Tr.rr c DND n
cpaBHeHr.re c repuoo6pa6orenu rrorpr{Tr{r caMo c HrzKeJr.

C u:norseHe Ha pa3pa6otenara rexHonor[r ca noKpI{TI4 c HrrKeJI HaHoqacrl,Iqrz or BuAa
TiCN, TiN u cBN, rozro ca BbBeAeHrr B crorrprJrKara or rryryH c rlen HeroBoro
uo4ra$uqupaHe.

,{orarano e qpe3 I43cJIeABaHe c SEM rrpvcbcrBt4e Ha HaHoqacrurlure B rryryHa. YcrauoseHa
e rrpoMflHara na rpa(prarHara (pasa no4 BrrnflHve Ha HaHoqacrlrrlr.rre

Bt:Aeficrnlrero Bbpxy $rasuxo-uexaHr.rqHr4Te csoficrsa Ha tryryHa cbrrlo e norB:bpAeHo.

B ruouorpa(frauurar naKer ca npeAcraBeHrr lr MHoxecrBo Apyrr{ pe3ynrarr4, Kor.rro AoKa3Bar
IIp eAITMCTB Ut a Ha Mr{KpO - r,r HaH oKoMrro3LrTHI,ITe noKpr4TI,It.

2. Ouwane Ha rIoKprITLIt c rloAo6peuu $zsuno-uexaHlrqHr,r cnoftcrna Bbpxy MeraJrHlr
MaKponoBbpxHocrlI (HoMepallufl'Ia Ha ny6rnxaqr.rr.rre e or Cnucrr rpyAoBe 3a KoHKypca
,,ZK_Spisuk_tru dov e _za konkursa")
fly6nraraquvrre ca B Ta3r.r rpyla BKrrotrBar no4o6lacrure:
2.I.CsoircrBaHaKoMno3IrrHI{HIzKeJroBr{noKpLrrr.rrcMrrKpo-r,rHaHo-Ao6aexz 12,3,4,6,321
fly6nzrcaqur.rre B rpyra2.l caHacoqeHr4 KbM:

flpuloNenve Ha paspa6oreurlr or KaHAr.rAara MeroA 3a HaHac.sHe Ha KoMno3urHr,r Hr{KeJroBr,r

IIOKpI,ITI,II, CbAspXarqLI HaHoptBMepHr4 qacTllrllr oT AeToHarIraoHeH HaHOALIaManr DND C

p€BMep 2-6 nn, TiN c pasnaep5O nm r,r Mr4rpopa3MepeH cBN c pa3Mep 8-10 p.



flponexAaHe Ha I,I3cneABaHus, sa ycraHoBrBaHe Ha Qrzsr.rro-lrexaHrlrrHrrre xapaKTepr{crr4Kr,r Ha
noKpLtrl,Itra Ni, Ni+DND ra NiA{i+DND sa AoKBBaHe Ha rrpe,qr{McrBa Ha KoMrro3r4THrrre B

cpaBHeHr{e c Kracuqecxure Ni-noKpuTr.rr.

ZgcreAsaHws, Ha KoHTaKTHara yMopa Ha noKprrruflTa 3a olpeAenrHe Ha rroKpr4Tr,re rtair-
ycrofi.runo Ha KoHTaKTHa yMopa.

flponeN4ane Ha eKcrIepLIMeHTlr 3a rronfraBaHe Ha 6egror<oeo Hr.KeJroBo noKpurr.re c
pa3nLIuHI4 KoHIIeHTpaqlrLr Ha PTFE qacrr.rrlr4 r{ rrpoBexAaHe Ha cpaBHrrreJrHr4 r,r3cJreABa]s.krfl sa
ycraHoB.rrB aHe Ha noAo 6peurr cMa3B anr,pr v anrraSpuxqlr oHHrr ceofi crea.

2.2.I4uepcl{oHHo (xuuuuecro) xaraeuo noKpr.rrlre Bbpxy MeA r4 MeAHrz cnJraBlr

Il2, 13, 14, 2I, 24, 26, 30, 33, 34)
fly6nurcaqulrre B rpyra 2.2 caHacoqeHlr KbM:

ZscreAeaHe sa parpa6orBaHe Ha HoB Mero,4 r.r piL3TBop 3a ornafaHe Ha KanaeHo noKpr4Trae,

Koero Moxe Aa ce I43rIoJI3Ba npu uzpa6orBaHe Ha Ireqarnfi rlnarKr4 rr KoMnoHeHTr4 3a
eneKTpoHHaTa rrpoMr.rlrneHocT.

flponeN4aue Ha eKcnepI,IMeHTrr 3a ycraHoBrBaHe Ha BJrLrrHVero Ha rexHoJrofurrHr.ITe
rlapaMerpl{ Ha [poqeca Bbpxy xapaKTepucrrrKzTe Ha rroKpr.rrr.rero, Karo 4e6elana,
crpyKTypa, cnofi saeN{ocr, Kopo3r4onHa ycrofiqr4Bocr r.r Ap.

,{orasnane Ha Bb3Mo)KHocrI4Te 3a npptrtoxreHlre Ha paspa6orrcara B pa3nuqHv o6lacru na
naetaloo6pa6otsaHero, eJleKTporexHr,IKara r,r eJreKTpoH vKara.

I,Ircle4nane sa paspa6orBaHe Ha MeroA r{ pa3TBop 3a erIBaHe Ha rreqarHr,r [JrarKLr, KaKTo 14 3a
lonrraBaHe Ha 3aBU9LIMOCT Ha cKOpOCTTa Ha erIBaHe OT TeMneparypaTa r{ KoHrleHTpar\lrflTa
Ha pBTBOpeHr4Te BerrlecTBa.

Pa:pa6ornaue I,I BHeAptBaHe B peAoBHo rrpor.r3BoAcrBo Ha eKoJrorr4qHa rexHoJroru-r{ 3a erIBaHe
Ha MeI I,I MeAHV CIIJIaBLI.

2.3. r4vepcrroHHo (xuuuvecro) norcpurue or cpe6po Bbpxy MeA r.r MeAHrr cnranu [28]

lly6nuxaqraf,Ta e HacoqeHa KbM cb3AaBaHe r.r r{3cneABaHe Ha pa3TBop sa 6esroKono cpe6rpno
rIoKpI,ITI4e, TIO3BOJI'BaITI Aa Ce Ilonyqar BrIcoKoKaqecrBeHI{ cJroeBe c Br4coKa Kopo3I4OHHa
ycroftvunocr u go6pa cnofinaeruocr.

3. EesroKoBr.r rroKpr4Tr.r-f,, orfloxeHr,r Bbpxy Mr.rKpo- r.r HaHo- rroBbpxHocrz [], l5];
3.1. lloxprarl,Ie or 6esroros HI,IKeJT Bbpxy Mr{Kpo-r{ HaHopa3MepeH AuaMaHr. Cnoficrna ua
KOMTIO3ITTHI{ MaTepI,IalIZ C BfpaAeHr,r rroKpl,ITpr c Hr,rKeJr y.rlKrraBarrl[ Mr.{Kpo- u HaIJloI,vraMraHTVr

tll

fly6nuraqnilTe B rpyn a 3.1 . ca HacoqeHn KbM:

Zscre4naul4f, 3a AoKa3BaHe Ha eKcnJroararlrroHHr4-rr cpoK Ha pa6orurz cerMeHTr.r, c lBrpaAeHrl
KoMrro3r,rrHI,I rloKptrrr{r Ha o cHoB ur a Ha pa-:pa6oreHara rexHonorr{r.



3.2. flpzlarane Ha HaHopa3MepHI{ [paxoBe, rroKpr{Trr rro 6esroxos MeroA rtplr
uoaz$uqupaHe Ha c(feporpa(pureH rryryH Lr NryMLrHueBlr crrrraBlr 17,8,9, 10, 19, 119,122,
139, l47l
fly6nuraqrar{re B fpyra 3.2 caHacoqeHlr KbM:

Paspa6ornaHe Ha MeroAIl rI TexHoJrorrrr.r 3a [onyqaBaHe Ha HaHoMo4z(pnraropu c no4o6peno
oMoKprHe or BI{coKoTeMnepaTypHr4 cTorrr{JrKr,r Ha xeJre3Hr.r v anwvHueBr,r clnaBr4.

Onpegenrure Ha ocHoBH[Te rexHoJrofrrr{Hr4 rlapaMerpr,r 3a flonyqaBaHe Ha noKpr,rrr4fl Bbpxy
HaHorlacrllqu DND, TiN, SiC, TiCN u cBN crc cpe6po, M€A, HVKeJT r{ xeJrr3o, Kot4ro Aa ca
ycrofivunu cneA BHactHero I4M B arpecuBHrr Br4coKoreMrreparypHr.r crorrr4JrKlr.

[orasnaue Ha eSer<rIEnnara pa6ora Ha rrocoqeHure rro-rope uauouo4vsr{Karopkr
(nanouacrnqa * nonpr,nue), xaro AonbJIHr4TenHr,r rIeHTpoBe Ha Kpr,rcriulr,I3 ar\vrs. B crorrr{JrKr{Te,
Koero BoAI{ Ao fionfraBaHe Ha Marepvurn c Honu SusuKo-MexaHr4qHra ceoftcrsa.

flponexgaue ua o6uupHl{ I4 npeuu3Hr.r rr3cJreABaHurs.Ha Mr4KpocrpyKTypara r.r MexaHr{qHrrre
cnoficrea Ha BplcoKoarz c(feporpaQzrnn qylyur,r, uo4raQuqupaHu c naHonogz(fvrKaropv,
[onfreHlr c paspa6oreHr.rre or KaHALrAara rexHoJrorr4r 3a rroKplrBaHe.

flolyuanaHe Ha HoBIz AaH:r'LT 3a no-Br.rcoKr.r rBbpAocr, yAapHa xlrJraBocr, AoKa3BaHe Ha
nrs4eficrnuero Ha uanonao4u(fI4Karopr{Te Bbpxy rpa(fzruara $aza Lr cB6p3aHoro c roBa
nrsAeficrnue ga no-BLIcoKa rr3Hocoycrofiq[socr Ha rryryHa B cpaBHeHr.re c
neu o4ra su rlvp aHufl qyryH.

4. Ouarane sa xalafi kI cTIJIaBHI4 KaJraeHr{ noKplrrlrr rro eneKTpoxl{Mr{qeH
HarrprH l29,3ll
fly6nuxaqrEvrre B Ta3r4 rpyrra ca HacoqeHr{ KbM:
Patpa6ornaHe I{ I,I3cJIeABaHe Ha MeroA v rexHoJrorufl, sa nonrraBaHe Ha eJreKTponr{T 3a
orJrafaHe Ha crrJraBHo [oKpLtrr.re ralaft-xo6anr 129]

I'lscre,qsaue 3a pinpa6oreaHe Ha pffiTBop 3a orJraraHe na 6lecrrqtz rroKpt4Tr.rr or xw:rlfi u
cIIJIaBLITe My, KOI,ITO MOfaT Aa Ce r{3noJr3BaT 3a KOpO3LTOHHa 3arrI[TA Vr B eneKTpoHHaTa
rau4ycrpzx [31]

5. Ananzs Ha MeroAI4 LI TexHLIKr4 3a ornaraHe Ha rroKpnrvrs. rro 6esroxos MeroA rr
nepcIIeKTLIBLI 3 a Ha3 eMHo I,I aepoKo cMl{qecKo npI4 JIo xeHu e 120, 22, 23, 27 1

fly6nuraqnvfre B Ta3!r rpyla ca Hacoqeur.r KbM:

Aualug Ha Bb3MoxHocrI4Te 3a clo34aBaHe Ha 3arqr,rrHlz eneKTponurHr,r u ereKTpoxl4MprqHr,r
noKpplrllq Bbpxy noBbpxHocrra Ha Aeilafinn or MarHe3r.reBrr n anyMr4Hr4eBr4 cnJraBr{,
LI3JIOXeHI'I Ha KOCMIIIIeCKO JIbqeHI?Ie VI B IO-|OISMa CTeneH Ha KOpO3r4t H r43HOCBaHe.
floragano e, qe ro3LI rIoAXoA Moxe Aa ocnrypu ro-roJrrMa HaAexAHocr Ha raKVBa gerafinu,
uspa6ornanu ga Hyx(Aure Ha aeroNao6urocrpoeHero, KocMl{rrecKara v:u1ycrpLrfl pI

citMoJIeToCTpOeHeTO.

6. flpousno4crBo I,I npllnoxeHlle Ha HaHopa3MepeH AzaMaHTeH rrpax, [por.r3BeAeH rro
BprrBeH MeroA 116,l7l



B ny6nzxaqvlr4Te e HarpaBeH nperJreA na 4efinocrra Ha HayqHara rpyna n ZKI4T-BAH n
o6lacrra na AeroFIaIIuoHHIlr crrHTe3 Ha HaHoAr,raMaHTI,I, TexHr,rre xapaKTepr.Icrnnpr pr

flpnno)KeHl{flTa,vI nepecrreKTr,rBr,rre gapa3BLrrue B ycJroBrrflTanaP. Burapzr.

7. Excrpaxqlrs Ha pennft [11]
fly6nzxaqnflTa vtMa 3a IIeJI paspa6oreaHe Ha MeroA 3a rz3BJrr{rrane Ha peynfi, or npaxoBe
nonyqeHl4 rIpI4 rlbpxeHe Ha uorIE64eHoBr4 KoHrIeHTparr{ qpe3 xuMt4qecKa o6pa6orxa.

Terraaruxara Ha Hafruute ny6nr4Karlr4r4 Ha AorI. A-p 34paana Kzpulona Kaparlosona
csBrraAa HarIbJIHo c TeMaTr.rKaTa na o6sseH[s KoHKypc.

KanrlaAatrr e pbKoBo4vur vrJrvr yqacrB€ur n 8 rraeN4yHapoAHLr r{ Harlr4oHanHr4 rrpoeKTu
KaTO pbKOBOAI,ITen LIJII{ TIJIeH Ha KoneKTr.rea. ot IIbJIHr,rr crrrcbK Ha rrpoeKTr,r 3a rlennr TpyAoB
crax Ha Kau4vr4ara,ce BlIXAa, qe e ytlacrBaJr 3aeAHo c BlacoKoKnanuSrzqnpaHr4 )rqeHI4 or
Burapux, flortua, Eeruzx, Vrpafiua, flopryranut, AHrnut,I4TaJrLre., VIcrrauut, @panqzr,
XoranAus rz rp. B peAlrqa [poeKTpr. B rasu cpeAa Ka:artrAuta ce e Brrr.rcaJr yclerxHo,
rlpunox[n cBoIzTe 3HaH[rr rr yMeHrIt, ugnrlfttsr,ai4rcz cnequQrzunz 4eftuocrlr, Kor{To Morar Aa
I43BbpIIrar orpaHlarleH 6poft cneqkrurvrcru y Hac. II{e cnonreHa v3cneABaHe Ha Hr.rKeJroBo
noKpI4TpIe Bbpxy arIyMrIHVeB ronreftHep, Koero e rrpecrosno B ycnoBvr.flTa Ha orKpr,rrr.rt
KocMoc. ,{orarana e ycroft.runoct Ha re3r.r Marepl,Iawr 14 rlepcleKTr.rBHocrra r.rM 3a
npunoxeHr{e sa 4erafillr B orKplzrr.rr KocMoc.

KanAuAara vMa ABe rexHoJlorrrl4, Kor{To ca peururgtrpaH}I B rrpoeKTl4 3a cbBMecrHo
cbTpyAHr4rrecTBo:

1. Texuolorug.3a HaHactHe Ha KoMIIo3r,rrHkr HI,rKenoBr4 noKpvrrufl, c MI4Kpo- rr HaHopa3MepHrI
ytKqaBarrlr{ tracrr4rlu ( c yreuu or Eelru.s u llorua)
2. Texuoloruz 3a orJlafaHe Ha noKpkrrr4{ or Hr4KeJI, MgA, cpe6po, xeJr{3o Bbpxy
HaHopa3MepHu ysKqaBarqrr qacrr4qLr (c yreHra or Kurafi).

Kan4zAarrr e BHeApI{n rexHoJrorrrrra EOTTOM-KAIAIZ Parrnop 3a 6egroxono
noKaJIaiIBaHe Ha MeA I,I MeAHr.i cnJraBr n I{HI,IKA - IllonAzn, TY-Co$rar z Tene(foueu
3aBoA - Eelorpa4ur.rx.

fle4aroruveclca Aeft uocr

KaHAvtAarruT pbKoBoAun Ia pbKoBoArr ceMraHapHr,r 3aHvrManvrs sa o6yreuue Ha cryAeHTrr Ha
KareApa ,,Matepualo3HaHlae Lr rexHonoflrr Ha Marepr4an[Te" - TY- CoSrax,2014-2015r;
201 5 -201 6r.: 201 6-2017 r.: 2017 -20 1 8r.

Hayvn o -opraHrr3 arl[onna Aeft uo cr H a KaH.4 u4ur a

Cexperap Ha cecl{I4Te Ha ceKrlr{r "KocnrtaqecKo Marepr4ano3HaHr,re" Ha Hayuna Kon$epeuqur
c MexAyHapoAHo yqacrue "Space, Ecology, Nanotechnology, Safety".
rlrencrso B HafrHrl opraHr,r3aur{z rz eKcneprHtr opraHr,r
1. r{neu na HaquonaJreH cbBer rro HaHorexHoJrorrrr4 - EAH
2. 9rencrso B rexHllqecKlr cbBer BDS/TC99 ,,NANOTECHNOLOGIES" lcru Eurapcru
I4HCTLITyT 3a CTaH,4apTu3A\Vs. .

3.r{nen na "O6rqecrBo Ha rpn6olosrzre n Brrrapz.r"

I{arara HayqHo -r43 cneAoBarencKa, rrpr,rJroxHa
3lpasxa Kaparro:oBa e cBbp3aHa reMarr.rrrHo c
cuoco6nocr 4a pa6orr4 B eAHa nosa o6racr Ha

LI neAarorrlqecKa 4eftnocr Ha AorI. A-p
o6ssenus KoHKypc u rroKrBBa nefiuara
KOMIO3VTHT{Te noKpr,rTlds. C yrKqaBalqu



eneMeHTI'I OT HaHoTIaCTvIIU I4 O6eMHO Mo.4r.{(bnlupaHe Ha CrrJraBrr c HaHopa3Meprr[ lpaxoBe,
noKpHTH c pa3rl{uHlr MeraJIpI. Tara ca uonyqeHrr HoBlr MareprraJrlr cbc cnequ$r,rvna MrrKpo- r4

MaKpocrpyKTypa v IIoBI{IrreHH MexaHrlqHlr xapaKTepr,rcrrzKr.r. I]xlocrnara 4efinocr Ha
KaHAHAara r{ npe,4craBeH}rre HayqHr4 r4 nprano}cHu pa6otu rroKa3Bar, rre AorI. A-p 34panra
KaparrosoBa e Hayrlen pa6orultK c Br,rcoxa rnanz$krKarlus. 14 roJrrM orrr.rr Lr 3naHvrs. B

HayqHara crrequiulHocr ,,,{uuau}rKa, rKocr r,r HaAexAHocr Ha MarrrLrHr,rre, ypeA}rre, anapril4Te
I{ cI4creMI4Te (uauorexHoJloruu I,r Marepr4€rn}r 3a np[nox(eHl,Ie 3a KocMI,IqecKn v3cJleAnauux)",
Or npuroNeHLITe Marepllanrl rro KoHKypca Moxe Aa ce HanpaBV 3aKJrrorreHr4e, qe KaHAr4Aarbr
,4oII. A-p 34panxa Kaparro:oBa orroBaps. Ha vr3ptcKBalrtvrflTa 3a 3aeMaHe Ha aKaAeMvrrnara
AJIbxHocr ,,npoQecop" s ILKI4T-EAH clrJlacHo llpaeunurarca 3a rrpvnaraHe Ha 3aKoHa 3a
pa3Burure Ha aKaAeMrrrHr,rfl cbcrae e ZKLIT-BAH - -ur.l n 'an. 2.

4. OcnosHu rrayrrHrr r{ Hayrrno-[prrJro]rffir{ [prrHocrr
4.l.Hayvnr rpr{Hocrr

loxasano e qpe3 eKcnepI,IMeHTaJIHI4 r43cJre.qBaHurg, ,re HaHopa3Mepur,r Ar4aMaHTeHrl qacrr.rur4

(DND), Ml{Kpopa3Mepeu xy6u.ren 6opeu Hurpnr (cBN) 14 HaHopa3MepeH rrzraHoB Hrrrpr{A
(TiN), BbBeAeHI,I B HIdKeJIoBara Marprrqa Ha noKpr.rrlrrra npoMeHrr crpyKTypara r,r

nogo6pxnar Srasrarco-vexaHr.rqHlrre ceofi crsa. 12, 3, 4, 6, 32].

flonyueHu ca oplIrI{HanHLI AaHHu ga ceoftcrBara KoMlo3r{THr.r rroKpr{Tr{x Ni-DND u Ni-cBN
Bbpxy crorr,ranalTCrNiMo6. ,{oxara.no e yBenr.rqaBaue Ha yHr.rBepcanHara rBbpAocr Ha
rIoKpLIrLIe Ni-cBN v Ha rloKpllrue Ni-DND cneA repuoo6pa6orxa.CpanHeHuero e c
rroKpr.rrr.re Ni. [2, 3].

3a nptn nbr ca rIoJIrreHI,I HoBLI AaHHu sa BnvflHr4ero B6pxy r.r3HocBaHero Ha HaHopa3MepHlr
rlpaxoBe DND, BbBeAeHI4 B roKplrrr4f, or Ni, cneA repnaoo6pa6orra trpe3
ycbBbplrleucrBaHara or aBTopa rexHoJrofus E<DTTOM-Hrarel. llolyveHo e HaMaJreHue Ha
Lr3HocBaHero 3a repMoo6pa6oreHoro noKpr.rrue [3].

florpurue c Ni-TiN Bbpxy c(feporpaQr.rreu tryryH rrMa rro-Br.rcoKr.r rB:bpAocr u
Lr3Hocoycrofiqunocr cneA repMoo6pa6orra [5].

floxputue ot Ni -TiN Bbpxy I,I3orepMLrqHo 3aKirrreH Br4coKof,K .ryryH ADI urr,ra rro- Br4coKa
r.r3Hocoycrofiqznocr cneA TepMoo6pa6orxa or noKpprrr{ero caMo c Ni [5].

,{ora:ano e qpe3 eKcnepIlMeHTaJrHr{ r,r3cJreABaHr.rr, qe noKpr4Tr4r Ni-DND Bbpxy Jrrr
c(peporpaQvreH qyryH I{ I,I3orepMI4qHo 3aKaJreH qyryH r4Mar rro-B}rcoKt4 MrrKporBbpAocr r4

r.r3Hocoycrofiqranocr or noKprzrr{xra c Ni [25].

9pes LI3crIeABaHe Ha rpoqeca EFTTOM-NICKEL c 4o6anra Ha rracrvr\v PTFE aa
OIIpeAeneHI{ HeroBLITe OIITLIMaJIHI,I TexHO JIOTIITIHI,I UapaMerplr [6] .

[orarauo e, qe qpe3 paspa6oreuara rexHoJrorvs EFTTOM-NICKEL c 4o6aBKa Ha qacrurlu
PTFE Morar Aa ce ornorar noKpllrrlr Ni+PTFE cbc 3Haqr.rrenHo HaMaJreu rcoe$zqueHr Ha
rpr,reHe B cpaBHeHr4e c roKpr4rzero Ni-P [6].



flpone4enu ca opufrrHiulHlr LI3cJIerBaHns.3a onpeAenrHe Ha BJrrrrnr4ero Ha ]raHopa3MepHlr
[paxoBe, BbBeAeHLI B Merarllrrl crorrraJrKlt Bbpxy crpyKTypara u $uzuKo-MexaHr4rrHr.rre
csoftcrea Ha crrJraBra. 17, 8, 9, I 0, 1 9, I 19,122].

Paspa6oreuu opI4rvHaJIHI,I MeroAkt 3a rronfraBaHe Ha Hauouo4u(fr{Karopt4 c nogo6peuo
oMoKptHe or BplcoKoTeMneparypHl,r cTorII,IJIKrr Ha xeJIe3HIr n urwuELreBr4 crrnaBl4, Koero
I43Knroqr,rreJrHo B axHo ycnoBr.re npn uo4ra(puqupaHero 17, 8,1 401.

flpone4euo e rvro4ra$urlrrpaHe c HaHoprrMepHrl npaxone (TiCN+TiN), TiN u cBN Ha rsr
crpeporpa$ureu qyryH. Oupe4erenn ca yAapHara xr{naBocr u r{3Hocoycroft-rueocrra.
YcraHoseHo e HaMaJIeHue Ha rBbpAocrra, yBeJIuqeHI4e Ha yAapHara xrzJraBocr u 3HarrzreJrHo
yBen[rreHr.re Ha rr3Hocoycrofiuunocrra. [9]

O6scHeHa e rIo-BLIcoKara rBbpAocr Ha AonHus.leitlrtut B cpaBHeHr4e c ropHktr 6efinur c ro-
BLIcoKara rlpecl4TeHocr c BbfnepoA Ha o-(fasara r4 rro-fon.rrMara crerreH Ha [peBpllrlaHe Ha
aycreHllTa s 6eftuIar B AoJIHI,Ix reMrleparypeH r.rHrepBan ualeirlrturnara o6nacr [7].

3aralenzx I{3orepMLItIuo c$eporpaQzren qyryH, uo4z(fr.rqupaH c TiCN+TiN rMa noBr.rrreHa
Ll3Hocoycroftqzsocr B cpaBHeHpre c HeMoAr,r(f uqupannx uyryu I I 0].

42,Hay uyo-[prrJr or(Hr.r rrp rrHo crr

Pa:pa6orenu usclrerBa:r'pI n lpunoxeHr.r ca cepvs. TexHoJrorr4r,r c flpunoxeHve B

MarDVaJIo3HaHr,rero. Tona ca:

YctnrprueHcrBaHa rexHorrorrrs E@TTOM-HI4KEJI 3a noKprzrvrfl,, or,1up)Karqu DND, cBN,
TiN nrpxy croMaHI{ LI rryryH c IIen no4o6pxnaHero Ha ceoficrnara Ha rroKpr4ruero 12,3, 4, 6,
321

Texnolorus. ga HanacrHe Ha xuMr,rqecKo
rlpot43BoAcrBoro Ha rrerrarHlr wrurxu f2l,

KZInaeHO lroKpr4Tr.re B6pxy MeA r4 Me.4HrI CnJraBr4

12,26,I41

Texnolorrafl.saHaHacflHe Ha cpe6rpHo rroKpr.rrr.re no 6esroKon rraero4 [28]

Texnolorur 3a erIBaHe Ha rrerrarHlr [JrarKr.r [24,30,13,34].

Texnolorufl,3aHalacflHe Ha HIaKeJroBo noKprrrr.re Bbpxy Mr.rKpo- r{ HaHopa3MepHr4 Ar{MaHTeHr{
qacrl,Iqu c qen uo4o6pxnaHe Ha or MeTilIHLI Br.rcoKoreMneparypHr{ crorrraJrKr4 c t43rron3BaHe
Ha MeroAa EOTTOM-HI4KEJI. [ 1, 1 5]

Texuoloru-fl 3a reeHe u uoguSuqupaHe na c(feporpa(fureu tryryH lr uryMtrnr4eBlr crrJraBr{ c
LI3IroJr3BaHe Ha rroKplrrr.r c Meranz (nnrcen, cpe6po) 17 , 8, 9 , 1 0, 1 9,]

,{orasano e, tre rroKpr{Tr.rero NiA{i+DND He nponreHr reoMerpuflTa na sr6Hzre KoJreJra Lr

nogo6pxna yctoftunnocrra Ha KoHTaKrHa yMopa B cpaBHeHrze c Ni noxpurze.[4,118].

Crc cb3Aa.qeHara rexHoJlorvrs. 3a rroKprrBaHe Ha MuKpopa3MepeH Ar.raMaHT crc crofi
NiA{i+DND [1] ca ilpoId3BeAeHI{ pexeqr r{HcrpyMeHrr.r , Kor{ro uuar rpofiHo yBenuqeHre
Ha eKcnJroararlr{oHHr,rr xanaqzrer I I ].



flpe4noNeH e aHaJIIr3 Ha [paKTl4tlecKoro rrpuno)KeHr4e Ha HaHopa3MepeH Ar{aMaHTeH upax 3a
lonplpaHe IE runaft(pane, 3a Mo4ll$raqupaHe Ha Kayqyr rr nJracrMacr.r, pexreqlr rrHcrpyMerTvr vr

ap. [6,17].

flpe4loNenz ca TexHLIKLI kr MeroAlr 3a norytraBaHe na no4o6peHLr rroBbpxuocrr,r Ha
anyMI,IHpIeBI,I I{ MalHe3rIeBpI CTIJIaBA qpe3 OTJraraHe Ha noKpr{Tufl c TrpviloxeHr4e B 3a vl3.I]enkrfl
3a KocMr,rqecKrr anaparu [23,20,22,27 f .

Parpa6oren e eneKTponvIT 3a rlpor-r3BoAcrBo, KaKTo Ha KaJraeHLI, TaKa r,r Ha cnnaBHlr KaJIaeHI,I

rroKpl{Tlrr, o6orarenu c xo6anr, HI{KeJr, rIt4HK, 6racuyr [31].

Paepa6oreu e MeroA 3a I,I3BJILIqaHe Ha penuit- eAr.rH or nafi pe4rure eneMeHTr4 c MHofo
BaxHI,I [pLIJIOXeHUa, B aBVrAr\rzOHHaTa, KOCMLIITeCKaTa LTHAyCTprz'rz Vr. B eHepfeTl,IKata. I I 1]

5 [o KaKBa crerlen rrpeAcraBenlrre rpyAoBe n flpr.rHocr{Te ca JrrrrrHo AeJro Ha
rcanAuAara?

Or npe4craBeul,ITe 32 ny6nurcyBaHu rpy.qoBe KaHArAara n 11 ny6m.rKa\vpr Ha rrbpBo Mrcro,
s 7 - Ha BTopo Mtcro. Tpr6na Aa ce ot6erexu, qe npoBexAaHr{Te lr3cneABaHvfl. ca
KoMrlneKcHvrtr B Tflx fracrBar freHr,r c pa3nuqHu crreq[aJrHocrz. Tosa AaBa ocHoBaHue Ia ce
cuvra, qe BceKI,I eALIH or r.f,x e Aan cBof, rrpr,rHoc 3a pelraBaHe [ocraBeHara 3a4aqa. IIo ragu
IIpI,ItluHa cqI4TaM' qe IpI'IHOCI'ITe CBbp3aHI'I C TeXHOJIOIII,ITe Ha IIOKpLIBaHe C

HaHOKOMIO3I{THI{ rIOKpt4TI,It U rrOKpLIBaHerO Ha MI KpO- I,I HaHOTTaCTUIJLT C Mera.rIU OCHOBHI,ITT

aBTOp e KaHAr,rIaTsT.

6. Kpnruxnra 6e;rexrcu u [peropbKr{ KbM TpyAoBere

HsNdaN,I KpI,ITI4IIHI4 6erexxz, Kor,rro Aa nocraBrr noA cbMHeHr,re HayqHr,rre u HayqHo
IIpHJrOlGpr [ptrHocr4.
flpenoprxara KbM KaHAIlAara e Aa u3AaAe cBorra ruonorpaQur, 3a Koero r4Ma AocrarbqHo
pe3ynraru c BlrcoKa HayqHa crofinocr.

7 . Jluclau BrreqarJreH rrfl, 3a KaHAuAara
llosuasaNa AoII. A-p 34panxa Kaparrosona ra sefinara AbnroroAlrrrrHa pa6ora s o6racrra Ha
HaHorexHoJIoruI,ITe. Cusrau qe rt e u3rpaAeH crlelll4anr,rcr B Ta3r4 o6nacr, rofiro lprrre)r(aBa
3HaHI,Ie U yMeIJIdg, KOI4TO AaBaT Bb3MOXHOCT Aa pellaBa CJroxrHr,r HayqHr,r lr lpvnox(Hr{
3altaqv, Heftnrare 3HaHLIt B rloKpr4BaHero Ha HaHoqacrlrqrz c MeraJrr,r ca yHr.rKanHr,r r.r MHofo
BepotrHo, Tfl. Ia e eAI,IH or MilrlKoro, BJraAeerrlr4 Ta3Iz reMarl{Ka y uac, I4ycrl,rryra 11o

Merano3HaHue, n xoftto I4MaM rlecrra Aa pa6or4 I{3[bJrHsBa HafrHLr rrpoeKTrz, cBbp3aHr4 c
o6eunoro rvro4r.r(fuqnpaue Ha crrJraBrr c HaHoqacrLrrlIl. Aoq. a-p 34panra Kaparuosona e

AOTIpI'IHeCna 3a yclleltrHoro I,B[sJrHeHr4e Ha Te3I,I npOeKTV, KaTO LI3B6pIrrBa rroAroroBKa 3a
BHaCtHe B CTOTILIJIKATA HA pa3nl,rqHI4 HaHOqaCTUII[ rlpe3 noKprrBaHe c rroAxoArrrlr4 Meranr,r.
Orlurala rato ceofi HeAocrarbx $ar<ra, qe He yclrxMe 4a ny6maryBaMe HrKopr MHofo 4o6pu
pe3ynTaTr.r, Ho ce HaAsBaM ToBa Aa cTaHe CKOpo.



3arnro.reHze
,{oqeut 4-p 34panr<a Kupunona KaparrosoBa e r4srpaAeH yqen, rofiro r,r3BbprnBa HafrHa r.r

HayqHo-[pI,IJIoxHa gefiuocr Ha BrrcoKo Hr.rBo. flpe4craneHr.rre 3a KouKypca Marep]raffr
orroBaprr Ha I{3ucKBarrprflTa ua 3axona 3a pa3Bvrrue Ha aKaAevrvrrrHng, cbcraB n Peuy6nuxa
Burapur, Ha I{3I4cKBaHuflTaHa BAH rE saI4Kl4T-EAH. CreA sauo3HaBaHe c rrpeAcraBeHr.rre
OT KaHALIAaTa Ha)^IHvr V HaYIHO-IIpIIOXHI{ TpyAOBe }I cbAbpxalllu ce B Tf,x Hayr{H}I 14

HaTIHO-IpI,IJIOXHLI [pI4HOCI{, AaBaM CBOTTa [OJrOXr4TeJrHa OrIeHKa U rrpenopbrrBaM Ha
Hayuuoro xryplr Aa'I{3forBr.r rpeAnoxenue Ao Haytuus cbBer naL4KI4T-EAH ga r.rs6op na
AoIIeHT A-p 34panra Kupurona KapamosoBa Ha AnbxHocr ,,flpo(fecop" n HayeHa o6lacr 5.
Texuu.Iecxkr laayKu; npo(fecnonilnHo HarrpaBJreHrre 5.6. MarepnaJrvr u Marepvano3HaHve,
HayqHa cnequanHocr ,,r{rauarral,IKa, rKocr I4 HaAexAHocr Ha MauII4HI,ITe, ypeArlTe, afiaparure vr

cI4creMLITe (uauorexuoroirau I,I Marepr{anr{ 3a npr4JroxeHr{e 3a KocMr.rqecKv l,Bcne4nauul)" n
ceKIIus ,,KocMuvecKo Marepl{tulo3HaHr,re" Ha LIHcrnrWa rto KocMuqecKI,I Lrscne1iBalvs. pr

TexHoJror[u upr,r Burapcrara aKaAeMr.rr Ha Hayrr.rre.

01.06.2018 r.
Co$ux
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