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PEUEH3r4fl

rro KoHKypc 3a 3aeMaHe Fra aKaAeMr.rqHara An'b)KFrocr,,flPooECoP"
B o6nacr Ha Brlcue o6pasonauze 5. TexHzqecKr,r Hay:r.:u,

npo$ ecnoHa"Il H o HanpaBneH w e 5.6. Marepua"ufi r,r M arep r4a no3HaHVe, HayqHa
cfler{HanHocr ,,,\r4Hawt'r Ka, flKocr 14 HaAexAHocr Ha Ma[rHHHTe,ypeAVTe, allaparr,rre H

cI,IcreMI4Te [uauorexuoJIofHI4 h Marepvanvr 3a rrpt4noxeHue 3a KocMprqecKr,r

vscJre4Bauun)",
3a HyxAHTe Ha ceKI{I4.a ,,Kocuu.tecro Marepnano3HaHHe" or 14Hcruryra 3a KocMr,rqecKH

H3cJreABaHVs r,r rexHo.noruu-BAFI,
o6qseH n lB 6p.1,2 or Aara 06.02.2018r.

c eAr,rHcrBeH KaHALrAar AorI. a-p 3{PABKA KI4PI,I/IOBA KAPAIF,O3OBA

PeqeHaeHr: MAPA KPyMOBA KAHAEBA-I4BAHOBA, npoQecop, A-p, r.rHlm.

1. O E UII4 II O/I O}I(E H Ufl I,I F I,I O f PAOH r{ H 14- AA H H 14

loqeur4-p 34panr<a Kaparso3oBa e poAerra rra 13.10.1953 r'. r: rp. CoQur,3anr,puna
BHcrrre o6pasonaHr,re e CY,,Cn. K,tnMen'r Oxpullcxz"-CoQr,rs, cneLIHa"rrHocr ,,Xr.rMHfl" [pe3
1976 r. B IIepLIoAa 1,977-1980 r. npu4o6uva cne11r4rrloMFra xsa.nuQvrcaqza rro
rleopraHhqHa xvMAA e CV ,,Ce. Kluueur Oxpu4crcra"-CoQzn n o6,nacrra r{a oiHTeza v
csoficrsara Ha HeopfaHl4r{Hu cbeA}iHeHr4l, Mero1:z- 3a v3pacrBaHe Ha Kphcraru v
[por,r3BoAcrBo Ila HVC'I4 r,r oco6euo qvcrv Beu]ecrBa.

3aqnraua AoKTopcKa AI,IcepraIIHfl npe3 2014 r. e TexF{rz.{ecKu yHr4Bepczrer -
CoQzx, KareApa,,MarepHaJI o3HaHHe I4 TexHoJro rvfl, Ha MarepHaJr r'rr e" ilpv Maru u nn o-
TexHorofuqeH Qaxy"nrer Ha reMa ,,MuKpo- v HaHocrpyKTypvrpaHr HuKeroBH
noKpHTHg, orJIoxeHH no 6esroKoB Mero4".

0r 1980 r. 4o 1981 r. 3. Kaparbo3oBa pa6oru B CV ,,Ce, Krrzueur Oxpu4cKu" Karo
xHMHK c npeAMer Ha HayqHo-a3cJleAoBare"/rcKa 4eliuocr - Paspa6orBauc no
aHaJu,trt4ttHlz TexHLIKH v npvnataHero HM 3a aHaltv3 v rIoJIy\raBaHe Ha r{Llcrt4 tz oco6erto
qvcrv BetrlecrBa; pa3Blzrne na [paKTH rctt s o6racrra Ha H3pacrBaHe Ha MoHo Rpr4cranr4.

B neprzo4a 1981,-1993 r. pa6orrz Karo rexHoJror u HayqeH ca,TpyAHHx e Texulr.{ecKr4
yHHBepcHTer - CoQuq, KareApa ,,Meraro3HaHHe H TexFro,{otus Ha Mera,rrHTe" ilpv
Mautulrno-TexHo.[oI'uqeH Qaxy"rrrer c HayqHo-ascneAoBarencKa 4efrnocr s o6aacrra
ua paspaSorBaHe 14 ycrrBbpIIIeHcrBaHe Ha rexHoJrotvr4 3a HaFIacsHe Ha noKpv"tun;
TexHoJIofutI 3a peHoBupaHe Ha H3Hoceuu 4etaitnv n Malruv.HFrH sacrn; BHeApqBaFre B

npot43BoAcrBoro Ha foroBH TexHo"[orHH; pa6ora c eKun14 or MaJTKH u cpe/1wr
[peAIIpHSTHe 3a c'b3AaBaHe Ha [poAyKTH, KOr,rTO AOrrpHr{aCqT 3a rroBH[raBaHe Ha

eQexrnerrocrra Ha rsxrroro rrpoH3BoAcrBo
Ot 1993 r. Ao cera 3. Kaparr,osona pa6orn Karo rJraBeH acr,rcreHT [4o 2015 r.) a

Aotleur [4ocera) yVucruryr 3a KocMHr{ecKH H3cneABaHVtr14TexHoJrorvrt HKHT-EAH c

ocHoBHa Hayr{Ho-H3cneAoBareacxa 4efiuocr, cB'bp3aHa c paspa6orsaHe Ha HoBr4 t4

yC'L'B'bpIUeHCTBaHe Ha CbIqeCTByBaUlH MOTOAH 3a oT"rlafaHe Ha [OKpVTL7fl, npOBeXAaHe
r{a I43C"IIeABaH!1.fl Sa paSpa5OTBaHe IZ BHeApqBaHe Ha HOBI4 rexrrOJIOft4 Vr 3a C'b3AaBaHe Fra

UHOBaTHBHH MaTepldanll 14 cTpyKTypH B pa3MepHH fpaHHrlr4, TrAtrvLrHLl, 3a
HaHoMarepuanHoro ct'cro.flHr,re; t,tscneABaue rJa xapaKTepficrt4Kr A Qynxqraa Ha
|Io,{yqeHI,rTe HOBI,I MaTepHanA 3a r43fl,cHsBa}re rra rrpouechTe A flB/IeHI/fl,Ta, rrpOTUqa[(H



Ilpvt Kpv'tvr{HH pa3Mepv Ha MarepuanuTe rroA 100 nm; fiol{roroBKa Ha r,rHcTpyKrlr,ru sa
rtonyqaBaHe Ha noKpt4Tl4fl no 6esroKos r]aqHrr; cb3AaBaHe ua ].rHCTpyMeHTH 3a
eneKTpoHHo o6yveune v 3a pa3[pocrpaHeHHe Ha r]ayqHrJ 3HaHr4A; yqacrl.re B aKTr.l Brr[.{

KOCMHqeCKH eKCnepHMeHTH.

KaH4z4arKara BJIaAee orJ-u4qHo pycKr,{ u artrtufrcKfi e3HK npu qereHe, cryurafre,
nHCaHe 14 KoMyHI,rKarIuLr. flpoxnnaa orrr4r]HH opraHa3artrHoHHh yMeHr4n t4

KoMIIeTeH\vv ilpLI pT,KoBoAcTBo, opraHH3alII4A h aAMLlLtvcTpVpaHe Ila AofOBopH l.l

t't3cJleAoBareJICKtI.TeMa; KoopAHHIzpaHe Ha 4eiluocru no 14 3n'bJrHeHHe Ha ABycrpaHuul
14 MHorocrpaHHI,I [poeKTH, KaKTo H p'bKoBoAcrBo Fra cTyAeHTCKH rrpaKrvrcu. Vltvta
BHcoKH TexHHr{ecKV yMeHVA H KoMnereHqHr,r rrpn pa3pa6otsaHe FIa rexHo.rrontrlHh
JIT4IJL4zI 3a HaHacflHe Ha noKpHTr,rs B rrpoH3BollcrBoro u pa6ora c rexFrororr4r{Fto
o6opy4ea He 3 a n o,rryqaBaHe r-ra Ha H oM a r epvaJrvr.

Hayuuzre HHTepecH na AorleHT A-p 3. Kaparnosona ca B o6racrra Ha

QyH4aueuraJrHHTe u rexHo,rrorr,rqHH rrpoqecH, nporr.tqa[(H npv rto,{yqaBaHc Ha
KoMno3lzrHa MHKpo- v HaHocTpyKTypvpartr4 MaTepvanv v noKpaTHq, MeTo/(v1 14

HllcTpyMeHTapHyM 3a TqXHOTO nonyqaBaHe H rZ3CneABaHe, v BHeApgBar{eTo HM rl
IIpOH3BOACTBeHaTa rrpaKTHKa.

Anrop ri c'baBTop e Ha IIoBeqe or 200 uayvHr Tpy1a n vyx5nHa vt B crpauata, T

aBTopcKH cBaAerenctsa, 1 y.re6Ho noco6ne. Y.{acreara e e 30 HayqHH paspa6orxlt
[4olor:opr,r v npoexru), or KorzTo B 5por c opra]rz3aL\vv n vyx6aua, B 6pon
Iinponeficxut c'blo3 u 14 6pon e B'urapzl, 'f st e 6uta pbKoBoAUTe;r or 6ulapcma
crpaHa na 3 npoexra c opf aH v3a\vLl n vyx6uua u ua 1, npoeKT n fi.s.trapaa.

Tesn pesyrrarv roBoptr 3a 3Haqr,rre"rrHara rBopqecKa aKTHBHocr Ha KaLr[U4Aara B

o6nacrra ua QyH4alreHTa,IIHr,rre HayqHr,r ri3cJreABaHr4tr v ilpaKTHqecKr.r rexuoJrorHr{rJr.r
npunoxeHlan,y.uacrve B AoroBopHV pa3pa6orrcu r4 frpoeKTa B crpaHara u n uyx6uua.

2. OBITIO O[rr4CAHI,IF HA I4SAATEICKI4TE MATPHA/IH

2.1, IIpe4craRcnr,r or KaHAr,r Aara Malepuanll

11o mouxypca ca npeAcraBeFrrz cJteAHLrre Marepuarr4:
I . IIr"rren crHCbK r-ra rrayeHzre rpy/loB e u paspa6orKri - 215 6pon, B roBa qHC.[o:

Ll. fIy6ttuKaqHh B ctrl4caHVa, c6opmuryu fi rope Ar4r\11 - 72, or Kor,rro 4. 6poa n

cnvcaHwtr c IF [1 5p. no4 neqar u 1 6p. npHera 3a perleH3upaHe), 3 6porr n
cilvcaHwA c Sf R, 4 6pon, rzHAeKcr{paH:aB Scopus, L0 6pon n peQepupaHz- u3AaHAfl
n vyx6zHa u 33 6pon e peQeprzpaH:z- r43Aauus n Eurapvfl;
1.2. Anropcxa cBr,rAerencrBa - 2 6pon n tyx6trua [paeHocroilsu Ha 6
rry5nnrcaquH B MexAyHapoAlr cnvcrrvfl. c 14 MrraKT Qarcrop) r,r 5 6pon yB.t trapun,
panuocrofrHH Ila 1,5 ny6turcaL\I4u n 6urapcKu crrHcaH utr c vrnarcr Qarcrop;
L3.Ily6auKyBaHI,I a5crpaxra -7 6pon, or KoHTo 4vuyx6una,3 6p. n Br,.trrapun;
1.4, Flayvuv Aolrcna4a e vyx5uHa - 29 6poa;
1.5. I{ayvH t4 AoKJraAvr e Br,rrapn s - 52 6post;
1.6. TexHarlecKa AoKyMenra\uv, Ha peanH3vpaHr4 c yqacrHero rta KaHAHAara

BHeApeFIr{ TexHoJrorr,ru - 2 rcounneKTa;
1.7. flpoexru c yqacrne Ha aBropa - 30 6pol;
1.8. AnropeQepar - 1,6poi'r;
1.9. V.{e6Ho noco6ne - 16poil;
1.10. ['oro BA 3a crorrar{cKa pearvnaL\vn trayq Hh npoAyKru - 4 6pon;
1,11. Pea"nv3vpaHw Ha rra3apa npol(yKra [nue4pHeanux) - 6 6poa.

2. Anropcrca crpaBKa Ha rlHTHpaHVflTa na rpyl(oBere Ha KaHl\r4lfara - 48 6pol.



3. PesrcNaera Ha rpyAoBere rro KoHKypca 3a ,,[poQecop" - 28 6p. ny6nut<at1uu u 4 6p.
aBTOpcKr'1 CBr,rAeTe"[cTBa,

4. Cnr,rcrx Ha HayqFrHTe rpyAoBe, rrpeAcraBeFra n KoFrnypca - 159 5por.
5. Aeropcxa cltpaBKa 3a HayqHr.rre rz HayqHo-tlpr,tJtoxHu trpt4Hoct.
6. Cnpaerca 3a yqacrne B HayqHo-u3cneAoBareJlcKr.r rrpoeKrr.r - o6rqo 30 6poa.
7 . ily6nurcaL\vL,r, panHocrofrHLr Ha lnoHorpaQuqen rpyA ^ 1,1, 6pon.
B. Cnpanma 3a r.r3HeceHV AoKnaA:a.
9. Yqe6so noco5ue.
10, Cnpaexa 3a BHeApqBaHe.
1L. Hayuuv rpyAoBe, H3BT,FI Te3h 3a npa4o6rzualre r{a OHC ,,floxrop" 14 3a r{oHKypca 3a

AOIIeHT B rI'bJIeH TeKCT.

\2. []pyru AoI(yMeHTIz - crrpaBKa 3a BFreApflnaltun, yue6moro noco6He, c[paBKa 3a
yqacrt4e B AoroBopu ot TV, aKToBe 3a Brre/lps Barrvlfl, npe/{craBerrL{ nocrepvt v Ap"

2.2. Ct orsercrBl,Ic Ha [peAcraBeHHTe MareprraJrr{ c ycraHoBeHr,rre [r3r4cKBaHrz.fl 3a
o6qegsanns KoHKypc 3a aKaAeMHqHa A"ilT,)KHocr,, [Ip o Qecop ".

B "ra6tuqara no-Ao/ry ca ttpeAcraBeHH MarepuaJrhre, npeAcraBeHr.r or
Kar'IAHAaTa rr o yKas a H HTe H ayr{ H o M eTp Hr{ H LI }{pvT epvv.

[pe4craeeHlITe MarepvaIIV no KoHKypca (ny6tu*a\vv, aBTopcKr,r cr]r4AerercrBa,
HayqH14 npoeKTI,t, eKcnepHMeHTa,rrHrz pe3yJrrarH, yue6Ho noco6ne) o6xeaular
u3cJteABaHlaA v pe3yJITarH, cBbpsarrH c aKTyaJrHara B Ar{eruHo BpeMe o6"qacr
I{aHoHayKa LI HaHorexHoJIorHH. B nayvHzre rpyAoBe Ha Ha AoL(.A-p 3. KaparsosoBa ce
aKI(eFITHpa Bbpxy paspa6oraaHe Ha HoBr.{ H yc'bB'bpureHcTBaHe Fra cbqecrByBar-LlrJ
M€TOAH H TeXHO"IO|HH 3a CT,3AaBaHe FIa HOBH IlOKpl4TI,Ifl I,I MaTepHaJirI4 C'bC CTpyKTypH B

Onucanne Ha Marepr.ranu llpe4craneHlr Marep vrarv
or KaH,rtraaara, 6noit

l l y6"n u rcaq vI h, p aB Ho cr oiinu u a M o H o rp a Q z v e I r r py4 : 11 [10 crarvv z 1 aeropcxo
cBuAere,4creo)

O6uI 6pofi Hayr{Hr.r rpyAoBe, H3BIH panuocroilr{HTe Ha
r'nouorpaQHqeH TpyA:

21, (1,8 crarLlv u 3 atropcrcn
ceu;lerelcrea)

B rosa qzcJro B v3AaHvrs c hvrnarr Qaxrop: 1

- B roea qprcro B v3AaHVn e Cxonyc: 1

- B rona qzc.rro B v3AaHVA c_l4unarcr paul:_
- Broua.rl4cro s HsAaHrag s qyx6nHa:

1

4

- B rosa qncro B t431aHlafl u Eurapun: 1.4

Epofi r]laTlapaHr4r: 48
- B rosa qucJro e .Ivx6aHa: 22
- IJ rona qHcro e E'brranlrs: 26

Y.r acr a e B HayrrH o- h3cJIeAoBaren cKH npoeKTr,r : 30

Il roBa qr4cno c opfauH3aLrla:a or.{vx6zHa: T6
R 'rosa quclo c opraHr43aL\vL1 or B+,,lraput: 14

ABTOpCKH CBTZAeTenCTBa /1.L

BHeApqeaFrHs 6



Hallopa3Mepllara o6nacT; KoMn,rleKcHo h3c"ri eABaHe r]a B3aHMoBp'b3Kara Ha re3H
crpyl{TypH c Qu saxo-MexaHHqHHre n 'rpu6oJrorHrrrJH xapar{TepH crARV rra
c'L3AaAeHHTe KoMn03HTHH IIoKpHTHn H o6eMttfi MaTepuanu. flo;ryteHrare
Qyu4averarHt4 pe3ynrarn sa BrvflHrero Ha ecrecrBoro r4 pa3Mepr,l Te Ha
HaHor{acrtztIHTe B'bpxy cnoicrBara Ha rroKpzTr.isra rrpu pa3JrvsHt rrapaMerpr,r Ha
TexHoJIOfHtIHl4Te pe)KHMH HMaT rleneHacoqeH xapaKTep - Te ca opHeHTHpaHr4 K.bM

npHnoxeHllero Ha nonyqeHuTe MarepuaJrvr v rroKpr,rrhr B pa3nr4+Hu o6lacru Ha
vHAycrpvATa.

flpe4craeeHLITe 3a peL\eH314paHe Hayrrr{H Tpy/{oBe ce BrrHCBar B rrprzophrerHulc
o6nactu na VII{Vl'l-tsAH, a I4MenHo uscnedeanug. sa nonyqaGaHe u npuJtomeLrue Ha HoBu
ilamepualru; paspa6omlaHe Ha uHoaamulHa aepoKocJvruLrecKa mexuuKa u mexHoJtozt)u,
KaKmo u mpaucfiepa uJvt e HQseMrru ycnoeun.

HayvHnre paspa6orrcu ca o6eguHerjvr or r{aLrAr.rAara B ce/leM TeMarr4 qHu o6nacru:
1, 0uaraHe Ha noKpHTI,Is c no4o6peHn Qasarco-lrexaH14rrHH csoticrea BT,pxy

META"II HI,I MA KPO fI OB'bPXH OCTI,I :

1.1. CeoficrBa Ha KoMno3r,rrHz HHKeToBH noKpnTr.{fl c Mr4Kpo- t,t HaHo- 71o6ar:rrz;
l,.2.LlvepcLIoHHo fxtl lttuvecro) xaaaeHo roKphrue r]bpxy Me/( h Me/luH cnraBV;
1.3. 14r'aepcHoHIro fxuvu,rvecxo) norcpr.rrr4e or cpe6po r]bpxy MeAh MeArrh crr/raBh.

2. 6esrorcoBH loKpHTHl, orJroxretlH BT,pxy M14r{po- H naHonoBbpxFrocrh:
2.1,. llorcpurne or 6esrorcoB FIHKe.II B'bpxy MHKpo-v HaHopa3Meper-{ AHaMaur.
CBoficrsa Ha KoMno3v"tri,u Marepza,lz c BlpaAeHr,r rroKpr4TH c Fu{Ke"rr yrKqaBar{il
MH KpO- H HarrOAHaMaHTr,{;

2.2. flpumfaHe Ha HaHopa3MepHH rrpaxoBe, [oKpr4TH lro 5esroKoe MeroA, npr-1

r'ro4r,rQaqHpaHe Ha cQeporpaQr.rreH r{yryH v anyM4rrt,IeBH cnJtaBH.
3. Or"uaraue na rcalafi u cnJIaIrHH KaJIaeHh 'noKpu"tvfl rro e,rreKTpoxHMHqerj r{aqhFr.
4. Auatus F{a MeroAH v rexHVKV 3a orrafane na rrcKpv'tr4+ rro 6eg'roxoB Merol( H

nepcner{THBV 3a Ha3eMHO H aepoKOCMHqeCKO rrpHJtO)]{eHLle.

5. Excrpax\Afl Ha penrafi.
6, llpor.rsnoAcrBo H nparo)Ker-{]ze Ha HaHopa3Meperr AHaMaHTCu npax, npohsr;e4ur

rro B3pHBeH MeTOA.

7. Cs oi cr aa Ha KoMrr 03 HTHo rroKpHTHe an arr.rr-rJaFroAH a M aFrr.
I-lpueuav 3a perIeH3r,IpaHe rpeAcraBerrHTe 3a p0rleFr3hparrc ly6turcat1uw,

paeHocrofrlu.l Ha r'aorrorpa$r4r{eFr rpyA, KoHTo ca o6e4nr{elrH noA o6rqoro 3ar.[ar]14c

,,Besrorcosv IivKeroIivl noKpHTL{a - ceoilcrBa H rrph,rtoxe}{he". Ilpe4cranertara or
KaLIAh/,lara aFlorarlHq Ha re3H ny6rrzrcaqAV C'b/\'r>pxa onhcaH14e na H3no.[3Ba]rHTe
MarepuaJlh H MeroAHKI4, pe3yJlraru 3a cBotZcrua ua ilonyqerruTe Marepvatr4 Karo
MCXAI]HTIHH xapaKTepHcTuKIj, KOHTaKTHa yMOpa, H3Frocoycrofrvauocr,
MI4KpOCTpyKTypa u AP., aHaIIu3 FIa flOryqeHHTe pe3yrTaT4 r{ [pr,rHocfiTe oT Te3Ll
pe3ynrarH c IrepclleKTIzBa c'b3AaBaHe v H3noJr3BaFre r{a FroBH TeXHonOf HV 3a
paspa6oruaue FIa HHoBarHBHl4 ilpoAyr{Tr.{ c iloB14ueFra eQercrueuocr u
eKCilJr OaTa qr.{ o r{eFr pecypc.

Ilpe4craneuoro oITHCaFIL{e e crpyr{Typljpal{o no o6exr B Ane fo"[eMh rpyilLr:
- FesroxoBLr ltHKeJ-roBI,t noKpH'tvn c 4o6ar:rca lra MrzKpo- 14 rrarropa3MepHh qacrhr(h

or ltalIoAHaMaFIT, rcy6nven 6opeH Hnrpvtl\Tl4TalroB trLt-tpL,tAt4 noJuzre'rpaQnyoperHJtclt,
or"loxeHr.r B:bpxy croMaHa 12, 3, 4, 5, 6];

- BesroxoBo HhKenoBo noKpHTHe nbpxy Mr,rKpoFreH ;lzaMaH,T 14 Hauopa3Meperr
AHaMaHr IDNDJ [1];

- VsKqasaHe Ha nerz v asorepMr{qHo 3aKaJreHH cQeporpaQvrlrt HyryH qpe3

4o6an rca or r{aHopasMepHa qacraqu or TiCN u 'l'iN n cllN 17 , 8,9 , 1,0).



Ilpe4craneHLITe Marepvailv rro Kor-tKypca IaBar ocHoBaFrr.Ie /Ia ce rB'bpllH, (re B

I{o}lKypca 3a aKaAeMHrir{ara An'bxrocr ,,llpoQecop" ygacraa yqerr cr,c 3HaqHTeilL{a
Hayr{}la v npaKTHr{ecKa lol[roroBKa, eKCnophMe].rrarop, r<oiiro 4o6pe BnaAcc
tIo/lxoAHTe h HHcTpyMeHTaphyMa 3a no"[yqaBar-{e H L{3cneABaHe Ha Mr..t KpO- v
Ir a H o cTpyKTypvpaHy' Ko M n 03 HTr'{ H n o Kp r,rT u tr A MaT epva rv.

[3 oqeurcara cu o"r6eJ].fl3BaM I,I3KJIIoqHTeJrLro aKTHBHoro y(racrae Fra KaHAHAara B

IIayHIIo-t43cneAoBare"IlcKa npoeKTr,r n AoroBopH c opraHri3ar1laz z uyx6nua, c

L,-nponerZcxhs c'brog u n Errrapnr. !oq. A-p 3ApaBrca Kapallo3oBa ylracrBa Karo q.[eH

Ila Ko,rleKTHBa B 30 Hayvno-H3cJle/{oBare"[cKr,r IofoBopa, or Ko]{ro na 3 lrex4yHapo/llru
tlpoer{Ta e pbKoBollJ4Te;r or 6r,"nrapcxa crpaua. l'or;a norsbpx{Aana MFrerrncro Mh 3a

BhcoKHTe opfaHh3arlHorlHH yMeilHfi r.r KoMncTeHr(lzr.j Ha KaHAHAarKaTa ilpl.j
p'lrKORO{CTBO, opI'aHr{3aL\VA V aAMuItt4CTpl.Jpalte lla LJ3CJle/lOI}aTe,IICKH /{ot'OIlOph, Ll

cbtrlo raKa v KoopAHIrHparJe Ha Aefir{ocrH rro rzsnbJrrJe }rHe ria Anycrparr}lH t4

M H O f OCTpaHH a Me)KllyHapOAH H H HaLIH OF{an rJH rr pOeKTH,

IIe ua ilocreArIo Mqcro or6e"rtqsBarur 6olarus ont,tr L{a AoLl, /{-p 13. Kapan o3oBa nl)ll
BFIeApt{BaHero Ha IIonyIreHr,r pe3ynrarh or MHororoAr4rur-rara h rrayrqllg-
l,t3cJeAoBaTeJICKaTa AefrHOCT. 3a roUa fOBOpflT aBTOpCKaTe CBaAeTe/rCTBa C uei{uO
yqacTue, pa3paSoTerrHTe foToBl.l 3a cTorrarrcKa peanv3aL\Au Haysr-ru ilpollyKTH t4

pcal h3h par r h Ha na3apa rrpo4yKTh [nr rc4pa lrar r rzH).

Rtnpercu, qe ocFIoBHara 4efirtocr B craryca Ha Karr/:lHllarKara s 14KI4T-BAFI Nva
Hayyuo-H3cJIeAoBaretcKH xapaKTep, npaBr,i BnertarreHhe uelZuara 6orar;t
Ile11arort4qecKa I{ eKcneprFla 4efrnocr. C'r,uacno npeAcTaBel{ara ctlpasrca ner7rrara
n pe no/(aBare"[cKa AeilH ocr B KJr roqBa [poBexAa]le r Ja:

- CevnrtapHH ytlpalKIIeFIHl rto I'paxAar{cKa 3aillhra - Kare/tpa ['pax4alrcKa 3arilHTa,
TV-Co Q r.rl, 1-99 1. -1992r.

- Cet{LIHapHt,t yllpa)KHeI-rHr - MarepuaJr03Har.rhc H TcxlroJrorvl tra MarepHanHre -
TV-CoQnn B rieplro/Ia 20I4-2015t'.;2015-2016r.;'2016-2017 r.; 2017 -2018t..

- llpeno4aBareJl no xHMtls n 'fexHo,rtolhlulo yqhnHU(c ,,E,ncwrponlJIz cLrcreM n" R't,M

TexHH.{ecxH yriHBepcurer - CoQzr B uepzoAa 1992-1993t.
l[oq. l-p 3. Kaparr,o3oBa yqacrBa n o6y,teuae Ha cryl{eHra v Mna1r4 yr{eHa r]pt4

t43IIIJIHeHH€To I{a [poeKTr4 rro JrvtrLlt Ha @FI14 K'bM M0H, ABycrpaHHo rray.]rro
c'lrTpy/1llurtecrBo c flo"trua v Be:trvr^, t:ro Jrr4trvs ua 5 u 6 Pll lra Ill{. Karo rl"lerr ]Ia
Ko"[eKTHBa h.rlh p']:KoBo^aren pa6ont h npo/t'bnxaBa 1a pa6otn B eKI4il ocrroBHo c

Mna/\A ytlcl'th or rtapr]JbopcKh opranr.J3arVlu or pa3nHerru IlHpolrelZcrcu 4r,pxaB].1, ua
Kohro ltpellalra npoQcctzollaafivfl ch oruzr rja npaKTLIKa rz rroA Qopr'.rara na eteKTponl{o
o6y'teHue.3. I(apallo3oBa yqacrBa aKTr.rBrro n o(ry,ierJHC na npcK't,cFra,{ri cryAeFrrr, rl
'lY-CoQun 3a 3anosFlaBalrero v y\acrr4ero HM B rraysrro-H:JcreAoBare,rrcKara pa5ora n

"Ila6oparopun"EQTTOM-XI4M" KJ,M KareApa Mera"nogrrarrre [cera Marepualo:uarruc),
KbM KOSTO TOI'ABA C CJIV}KhTCJI.

5. O C I]ORHI,I IIAYLTTII/ V HAYqH O -TI PI4JI O}KII I,{ III'I4I-I O C I{.

lJayu rtnre, nayqno-IIpa"rtoxnH H rrpl4JroxlrH rrpwtoct4 ca crpyr{Typhpar{Lr rro
flpcA"/'loxeHHTe or I{aHAHAara reMarr.{rrFl.{ HanpanteHLrn ll r. 3. I'l ovrepallanra lla
TpyAoBere e CbI'JIZICHo fh'"neu cnHcbK IIa HayqHhre rpyAoBe v paspa6orrz r{a

Ka H AV Aar a (t an rca" 7 _z k_p u I e n_s p i s u k_tr u d o v e. d o c " ) .



5.1. Olnaralle Ha 6clroxoRn rloKpnllrr c rrollo6pcuu tlru:l.n<o-Nrexarrnqlru cnoiiclsa
B'r,pxy MeTaJrHu M aKpo-Iro B'bpxHocTil :

-5_,1.Il_t_eggpjltTlrr.r Hr{KenoBn noKpr4r pq-_Ll-}rarroA_o$el1:4.

- I)aspa6orerlh ca HoBI,r MeroAr,r H !c'bn'bpLrreHCrBarJ Mero/l 11OTl'0M HZI{EJl upcs
h3tIoJI:rBaHe I{a MLrKpo- 14 FraHoAo6aexu or DNI), cllN, TiN, Pl'FE u 6mtcrcoo6pasynarrlr.t

4o6anxn 3a no,[yr]aBaHe FIa eTlHoc"noriurz u Tyuycaoilnu r{oMfrcl3r.{Trrr.l rrHKe.{onr.i
IloKprirug c paBnoMeprra 4e5e"nuHa, xoMorerrlla crpyKTypa h rroBHLlleHh MexaHL4tJut4 t4

tpu 6o"rr o rn u u u xapa rcTepHcru KH 122,25, 3 4, 38, 39, 8 6, 11 a);
- I'lo"rtyuenu ca HoBH eKcrrepnMeHTa-rrrrH pe3ynrarv L4 3aBVCVMocrrl 3a BJil.1AHVe"to

IJa 4o6azrcn or DND, cBN, TiN B'bpxy Qasnmo-ncxaHur{r'rHTe u rpu6oaowtylt
xapaKTepHCTlalrc:a [yrrr.rnepcanHa rB'bpAocr, rrJracr14rr]ra rB'rrpl(ocr; h3MepeFr rrpr.rBeAer{ L{

4eucrnarereu MoAyn Ha enacrurlHocr; o6u1a eHeplal, H3pa3xoAnal-ra 3a eracrr.JrlHa LJ

nJIacTH(lFIa 4eQOprtraqnr Ha noKpHTheTo nph rIoT1rB?rreTo Ha L{riAer{Topa B

IIol{pHTL{ero, Hsnocoycrofivuaocr, KorrraKTua yruopa) tra e/[rrocnoilnu u Tlsycttoitrtu
IJHKeJIoBH rioKpr4Tvru, B'bpxy croMana a rr3ore pMhrrrro 3aKa.nclr eylyr; 1I9,20,22,25,28,
3+,38,39,79,83, 101l.

- Ilony.reuv ca eKcnepuMenrarnH pe:lyn'farz L4 3aBVCvrMocrH 3a BJil4n+Ve'to tn
pclraMa Ha repMoo6pa6orrca Ha rloKpr4Tt4fl c qacrr4rla DND u cBN Br,pxy npoQrzaa ua
THXHaTa M14KpOTBbp/(OCT LI t43tlOCOyCrOli.il.t BOcr. vCrarrOserJ e orrTt4 Ma"[err pexr.l M rla
TepMIzt{tJa o6pa6orrca - 290"C B Teqenfic }ra 6 .raca, rrpu rcoilro Mr,rKpo'rBT,pAocrra Li

u3uocoycroi.lHsoctra Ha rroKpr,lTut{ c DND :l war Mar{cHMa.[Hlz croriuocra v
rJapacruar AIla n'bru. llpu cbrIUr{ pexhM rra repr'roo5pa5orra 3a rroKpr,rrtJara
Ni/Ni+cl3N e ycralroBeHo HaMa.fir{r]aFre Ha rc314 iloKa3are.rrH.

- /(orcasar'ro e npe4nMcrBoro Ha or"raral{e Ha 71lryc,roilrro lloKpurhe [Ni/Ni+DND) n

cpaBFIel{He c eAHocnofruo - [Ni+DND) rz npeilHMcrrioro na 143rrol3BaHe na 4o6anma or'
DND B cycueu:Jl4l rlpeA c'brrlara 4o6aur<a B cyxo Cl,croHH14c K'bM pa3TBopa ro
orHoruenHe Ha MHKporB'bpAocr H r.tsr.rocoycror,i.rh Bocr na iroKpHluna 125).

- VcrauoneH:a ca B MuKpocrpyKTypara rJa noKprlTttrra Ni/Ni+DND r{aJrr.trtr4c r{a
Kpl4cra"nFIa Qasa Ni3P cre4 TepMhqFra o6pa6orxa, anopQna crpyKTypa cJle/( ornalalc
v HarrAHVe rra B'bfnepoA B cneKTbpa rra iloKpr.irr{ero 126,23,37).

- l lolyuetrz ca cKcttepHMerJTaJIHLr posy/rrara H e AoKa3ano npeAHMCTBoro r{a

or"narane lta 4Bycnouno uorcparrze [Ni/Ni+l)'fFL]), n cpaBner{He c rroKpr4Trze or Ni no
orttotLlel{t4e }ta MHKpornr,p{ocr, l.r3rJocoycroir,rhBocr v l\HHaMA,rerr xoeQuqhenr ua
Tphellc. VctauosetII4 ca 3aBVChMocrH 3a BJI vlfltftiero lta rextro,noIrz(lr-t HTe rrapaMCTph

[xouqeltrpaqnx e pa6orttur pa3TBop ua HarrovacrLrrlH l)'fliF], TeMneparypa ua
pa6ornara BaHa, pll) BT:px! MHKporB'bp/locrra, r.r3r'rocBauero v 4vHaMV\ttlAA
r<oeQurlneFrr Ha rpneHe [86].
- flolyvenu ca HoBH eKcnephMenraJrrr14 pesynrarr4 3a M14Kpocrpyr(Typara,

Ttll)pl(ocrra h a6pasnnuara u3tiocoycrorZ.JrIRocr r{a 'tro{pvrr4tr Ni/Ni+DND v4

Ni/Ni+TiN, orloxellH BT,pxy h3orepMt,tqHo 3aKa"{c}rH cQcpolpaQvrrrru qyryr{Lr c

pa3,rlHrleII cbcrall. f{oxa:atto e, qe rraJrHr{Hcro rra re3rJ |oKpt4TVn B4fia|h BoAh llo
uottHrtlaBaHe Ila MexaHHqFIV'te u rpz6o",roluv-t]A xapar{Tcpr4c"tL1RV l cpanFreHr4e c re3r.i
I{ a qyly}{ H 6 es n o rcp u rue 119, 20, 22, 28, 38, :19 I.

- lomasano e B ilpaKTLlrcara, qe KoMno3v"tvtvi I{uKeror}H loKpv^tvA c DND }roAsr /\o
tloll.t[taBaHe pecypca Fra pa5orrrure rroRbpxrrocrr.] rra o6paslqrz 2 nrru 13+1,
llolllzillaBatte eQexraBHocrra Ila pa6ora Ha repMoo5pa6oreril,r uera,rroo6pa5orraula
htlcrpyMeFrtrz [Qpesr,r) 4o 10 nl:TH [30] n Br,3MoxrrocrHTC 3a rrrxHoro npnno]Ke]rhe B

3t 6ttu 11 peAaBI{H 6es ttpotttrHa I{a reoMerpnrrra rra 3'r,6uvrre KoJteJra Karo oKor,tr{are,nrta
o6pa6orrca 146, 83,I99).



5.1.2, Hr'4epcrzosHo (xur',u2.{ecKo] naraeHo noKpurue { rll44ex€ll4ero r4y 3? p€irQT R

PA3TBOD 3A CITBAHC HA MC/], H MCNIJ14 CII"/'IABh,

- Paspa6oreHV ca: BapHaHT FIa pa3TBop 3a orJrarane rra LIMepcHoHHo KaJraet{o
rtoKpr4TL{e, noAxo/(gillo 3a Ipr4noxeHHe B rrpoh3BOACTBoTo rra neqaTHLl nJraTKh L1

eneKrpolrlr14 KoMnoHeura f15,47,48,96,85,87,89,105, 1051; uero/1 14 CbcrsB u11

pa3TBop 3a erlBaHe Ha neqarHV rrra'tKt4, xapaKTCph3hparrl cc c o6;rcrcrrerr rexHoJrorl4rre rl

pell{HM, iloAAbpxaHe Ha IIocTosrr}ra BHcoKa cKopocT rra eL(Barre h eKoJro|r4qHocT rja
nporleca [99,111, BB, 106].

- VcranoseHla ca HoBH eKcnepliMenraJlFIH 3anucr.{Mocrrl 3a BJrt4flHuero ua
TexftoJloll.rr-rrJHTe rrapaMerpv Ha npoqeca rra orJraralre r{a noKpHTHrra [speve rra

or.rrarane, TeMneparypa, npoAbJ-rxnTeJrr{ocr r-ra FraroBapBarJe r-ra pasreopa) H cbcralla
rta pasrBopa [pe4yrcrop, flAB,4o5aexa Ha MeraJrrru ioun) Bl:px] Trrxrrara crpyKryper,
gc6etuna, crroieaenocrra u Kopo3horrrrara ycroi.rr{hBocr [96,85, 87,B9l. Uo,ry.rerru ca

3aBHCHMOCTA Ha CKOpOCTTa Ha eLIBaillh:r rrpOr(CC OT TCMrrepaTypaTa U CbCT?B3 rJ?

pa6orttul pa3TBop; Ha pasxo/la I.ra Bo4opoltur npcr(hc or Ko.[r.Jqecrr]oro pa3'rnopeua
McA rrpu H3rroJl3BaHe Ha pa3nrz.rura 4o5auKH r{r,M pa3Tnopa 3a eqlaHe c ycKopqBau(o tJ

cra6nnusupaillo 4efr crnz e [99,88].
- YctaHoeerrp{ ca BJu4flHVe Fra r,r3rron3caFrhre 4o6aaxa K'bM pasrBopa 3a

noKaJtagBaIJe Bbpxy 3'bpHacTocTTa Ha noJly(reLloTo KaJraer{o noKpr4THe; orrThMa"[iloTo
BpeMe 3a no/yeaBarle Ha n"rrbrerj Kanaerr cnot4 c 4o6pa clrofrnaenocr - q< 15a l
3auhchMocrra rla Kopo3r,rorlrara ycrori.nJnocr pr clrorinacMocrra or crcnenra rrLl

3t,pr{HCTocr r{a rroKphruero 196, 87.,85, B9l.
- fforca:asa e rteo6xo/lr,rMocrra or peAyrlHpal'rc na Br vlriltvlcro rn ot:z-CnvrcJlrrH'tc

tIpolleCLI, Cbll?rTCTll3l,l,[4 pa3TBapeLlCTO tJa MCItJa aTOM]1 ll llpOl[CCa tla XA Mht{e CKa1'a

pcaKIIaf,3a IIocrnraHe na cra6narrocr lra pa:JTBopa h crroiinaervocr Ha noKphrhcro
115,47,481.

- /[eQunr,rpaH e cuHepaultHufl e$ercm or elluoBpeMer;r.roro h3rror3Bane rra

/lByKoMnouerirlla 4o6anra, cbcranerra ot cta6utH3arop r4 ycKopzTeJr KbM eqBalilrzfl
pa3rBop Ha oclronara Ha I{zSO+/lJzOzl99).

- VcrattoeenH ca onrnMaJninre croulrocrH Ha KouL\crjrparlL.rlra lta ycKopurc.n L.l

cta6nnusarop, KaKTo },I reMneparypara IIa erlBarqHfl pa3TBop, fapalrrr.tparqH HeroBar:l
cra6u.nuocr fBS, 99, BBl.

- {orcasaHo e IlpeAHMcrBoro na HsuoJr3BaHe na 4o6ar:rca or MeraJtuvt i4ottv s't'tu
pa3TBOpl,l 3a HMepclroFIHo KaraeHo rroKpHTr,re 3a rroJryqaBalrc ria noKpHTI,ls c QhrilJel
crpyr{rypa u no4o6peHh xapaKr epvc'n4Kt. | 96, []5, 87 , B9l.

- I3ue4petla e rexrJoJIoI'Hr{ 3a Ha}racs}re ua rcatail rro xr,rMHHecKH t'tar{r4n 3a
noJtyrla,laIIe FIa IIJI'brHH, Kop03noFrno ycrofi,rur;r,r cJt oeBe c 71o6pe cnofisacrqu
non'bpxHoclv 6ee o6pasynane Ha BVCReph B rrporleca H0 cbXpznellue rra noKpr4THTC
o6pa:r1ra. Iorcpnrnero or *.ataii e rrpr.jJ]oxerro trpv o6pa6orra Ha MarcpHarrh,
h3no"rt:JBat{H B Mera"rroo6pa6orBauc.To, eJr cK1'porcxrrhKara h c"rtcKTpouhKara [96,85,
87, U9, OIil.

- BrreTlpeHa e B peAonHo upou:rlro/{crno eKo.[ofhyrra rexr-roJrorHfl 3a erlBarJe ]ra McA l,l

Me/[Hh cnlaBH qpe3 H3rIoJI3I]aHe Lia KOH(errTpaTr4 3a CT,CTaBSHe H KOpHfrZpaHC rJa

pa6orttua pa3Tlrop, Koero ocnryplBa BhcoKa eQexrzerrocr rra erlBarle qpe3 rrper-\H3Fra

KourpolHpyeMocr r{a [poqeca H BHcoKa 3at{Hra t]a oKolLrara cpeAa 1111, OH].

5.1,3. Ilo_Kpnrae or cpe6po, ouoxe_Ho no 6e3rorcoe NteroA [104]
- Pa:pa6orerr e Hr'roBarHr-ler{ eKoJror.l.jqe}{ pa:rrBop 3a or,rralar.Je Ha cpe5r,pnr.r

nol{phrufl no 6esroxoB Mero4, xapar{Tepu3HparrI ce c BhcoKa cta6unr{ocr r] paMKhre na
1, ro4zrra, 6es u:-rrror3Baue rra BHcoKoroKch,{n A1-c t\vatrvlqttu i.totl'r.



- I-lpe4"noxeH e c'bcras ua pa6orHLrq pa3TRop, rlKJrroqllarr\ aMoHq.{rJH KoMrlJrcKCu
ua cpe6poro 14 peAyKrop Co (ll) unu HrlBeprla 3axap.

- iloly.leuu ca tt"nbrrrn cpe5r,pHrz loKpHTHq, creABa[\H pe;reSa rra
noKphnaHara ttoB'bpxHocr, xapaKTepl,t314pan,(14 cc c Qrarra crpyKTypa, r]r..rcoKZr

Kopo3HorJrl.a ycroit tuBocr H 4o6pa cnoheaer'4ocr.

5.2. EesroKoBH rIoKpHTI,Is, orJro)Kelrn rlT,pxy MI{Kpo- r,r HaHouoBbpxHocrr4.

- l)aspa6oreHa e rexHo"rrorus 3a HaFracflrle rra 6eErorcoRo r{HKe,loBo noKprzrr,re B'r:px}r
M14KpO- rZ FraHOpa3MepHr.r qacTlirlr4 oT AuaMaHT, KaTo nr.JKeJror.roTo noKpr.JTrze B'bpxy
MhKporillHA AVaMarrT ce HaHacr rro ABa MeToAa: c r{HKeJroBa co"[ rja eTHJIXeKcar]oetta
Krcervrra B roryoJr h no Mero4a L)O'f'l'OM-[]rzrce"r [92I.

- YcrattoBeHV ca HoIrfi eKCnepHMer{TaJIII4 3aRVChMocrt4 3a BJrvuIJHero }{a uano

4o6anrca or DND Kr'v pa3TBopr4 3a orJralane lla uL{KeroBrz rroKpHTHr ilo 6eeroKor;
Mcro/( Bbpxy MHKporBbpAocrra 14 vzvocoycrorj,rrzRocrra rra floKpHTVATa. IIo;ry.rcrru
ca eArraKBH pe3ynrarv za MlrKporBbpllocrure ra iloKpr.lrrzero Ni/Ni+DND c Blpa^Crr
r{enoKpl4T DND u rroKpr.rrHero Ni/Ni+ DNI) c r}rpa/[crJ r]oKpHT I)ND, VcraHoBeHo c, rlc

KoMrr03arHH noKpHTa.s c BrpaAeH LrerroKpzr I)ND rzvar Mrroro rro-uHCoKa cKopocr rJa

h3IIocnatle Ir cpaBIieHrle c noKpnTr4fl c rrpalen uoKpl.lr DNI) [321.
- VcratroreHo e, 9e ilpH Mera,rrH3HpaH HauoAHaMar{T cKopocrra ua H3Frocra}re Ha

rarllalrH,{Ho rroKp14THe Ni-DND e rro-r'oJrflMa or ra3h ua 6es'rorcoBo rroKprzrrze Ni-DNI)

l:tz).
- /lorcasauo e rrpeAuMcrBoro Ha H3noJrsBarftln 3a rrr,pBr,r rrbr Mero/1 sa 5esromono

Il.'rKeJIHpane IIO'l"fOM-H14ltll/l 3a IroKpilBarre Ira MHr{po h r{aLroqacrvtL\t4 t4

r43IIo"Ir:-rBaIiero HM Karo yr{KqaBaula 71o6anrca 3a noryr{aBaLie Ha KoMn03H'l'llr.r
MarepuaJrrz c no;1o6peHr4 eKCn"noararp4orulH xapaKTeph crt4Kvt 135,17,92).

- /,{orasarro e, qe IIpH HuKe"IloBo noKpHTr,rc c }ralro/ltzaMallr cc rro4o5prrBa repMO-
3all{HTaTa My, a ilpr4 HaKeJTOBOTO nOKpr,rTHC C MIZKpOFTCH /(haMarrT Ce ilOlltltilaBa
KOX03HOllljara flKocr c MeraJrrraTa Marprzl(ara /lo B0%0, xoero BoAtl llo yBeJrhrtaBarre Irzl

pccypca rra rroKpnrhe ro Ao 7 0o/o 135, 17 I.
- flpe4aoxeH e pexuM 3a Mera,rh3Hpalrc rra rrarropa3MCpriH yrrKr{aBariu \acrut\r4,

ocurypr{Baill yBetr4qer{ze rra rraqaJtFloro r4M TelJ,ro ao 50% [33I.
- /{orcasall e 3 nt,'rtz no-BhcoK cpeAen cpoK }la eKcrrJroarat\vfl na pa6orurz cel'Mer{rh,

rzspa6oreuH or IlpaxoBoMeraJryprrzrrFrH ctJraBV IJa MeAHa ocrroBa, c'b4bpxail\h
noKphrH c Ni/Ni+DND ruzmpoHriv At4awar{ru Karo yr{KqaBarTlr4 qacrr,{rg [aal.(-- ^,,^- L'|,:J/{ai{L.Ha, eKCIIepHMelJT14palla IZ Ber]e e I43IlOJl3llatla TCXHO,'lOI'lZtl 3a OT,rlal'aHC LIa

6e:;'rorcoeN oorpvrvIfl Ha FIHKeJToBa ocrrona BT)pxy Ijat{opa3Mepurz qacrr.Jr(h tl
l43IlOJI:JBaHero HM 3a yUKr{aBaFIe [la KOMII03HTI{fi MaTepnaJtl,1. , flOty({aBaHh
npaxo lroMeranyp rar{ rlo LtJu4 qp e:t orna rarre } l a l o KptJ THrr L1, 7, 32, 351.

-l4spa6orenH ca cerMeHTH sa pr{sarre rra KaMbK cbc c'bcrat rra Marp14 rlara: Cu-360/o;
C,o-200/o; Ire-Z4o/o;2,20/o rrotpar c rruKen l)ND u nor<pzr c I)ND MuKporreH /lr,raMalJr
[CLiMI]S-970-tJSMcsh-40/50) 14 Cu-300/o; Co-200/o; Ire-30%; t3Z 85/1.5-20o/o', 4,'Zolt
IroKprzr c rrHKen DND rz noKpr.rr c DND MHKpolrerr AuaMalrr [WSA MI]S 960Xl,^4.0/50).

- IlpoeeTleHH ca vznvraHtq Ao nbr]ro a3]rocnar{c Ha pcxcr(hre uncrpyMeH'rr.r c

Blpa4or MHKpopa3Meperr AHaManr, rroKpr4l'c'bc crroi.r Ni/Ni+DND, rptr Kocro 0

yCTaHOBel'JO TpH IIl,TI,l HapaCTBallC Ha CKCll./'loaTal\Liotlhtl pCCypC Ha TeCTBatJAt
MarepuaJr B cpaBrreHHe c KorrneHrllzouanHHr{ Marcpri at 1921.

- Paspa6orelr e lroB eKonozultllo qucm KoMrro3r,rrerr MarpHaJr 3a nspa6oreaHe Ira
rzHCTpyMeHTh 3a prr3aHe Ha KaM'r)K, s xofrro roKChr*lrzr{T ereMesr rco6anl7t e 3aMe}rcn c

Ka"lail. Cnraera e ysKqeHa c Brpax4alre ua lroKpHTH c Ni/Ni+DND rurnxpopa3MepnLl
8



II4aMatJTerth qacTHtlH. flpuloxeHnero Ha rioBhg r{oMIl03hr n03lloJlsBa 2 nt rvr
yBenHqer{He }ra cKopocra Ila pr3arJe na A}lcKonerc h rraMaJrerrue lla rreo6xoAut Moro
Ko.rrhrrecrso 4o6anrca or AHaManr Ao 40% 117,351.

px
vo,']u0ar\npaue na c0eporpaOraren qyryrr a a"nyr'rurrv cnn crr.lasr,r

- Paspa5orenn ca MeroAh H TexrloJrorvv 3a rr,to4raQrzrlr.rp?ue ttoBT:pxrrocrra ]ra
tJat{opa3Mepr'tH rra.cruIlH or DND, TiN, SiC, TiCN, cl3N.rpes nanacrrrJe Fra rroKpl,rrAn or
cpc5po, MeA, rr14Ken vlner*3o [69].

- Ocr,ttl,ecrneHo e or"nararJe Ha noKpr..rrhe or xeJlfl3o h rrhKe,[ Bbpx] Halropa3MCperr
'fiN, ttorcpurAeor Hl.rKer tsbpxy'l'iCN, cBN, DND, rroKphrhe o'r cpc5po n Me4 tr,pxy SiC.

flo"nyteHaqr HaHoMarepuan ycneuHo e H3loJr3BaH nplz r'lo4zSr,rrlrzpaHe Ha crorru.nKh
Ha oclroBara Ha xe"rrt{3o v anyMVHVfr. B pesy"rrrar rra roBa e iloJyqeHo ns4pe6nrnarrc
rJa MLlKpocrpyKTypara H rroBr,{ruaBarte rra MexanuqrinTe cBolicrsa 121,23,24,27,29,40,
42, 43, 45, 7 B, 80, B 1, 1 00, 1 02, 197,1_98, 200, 201 ).

^ /lor<a:talra e eQercrrauFrocrra or H3rro,rr3Baue Ira 4o6aexvt or roKpHrh
ttanopa3MeprJ14,{acrhtlu DND u fiN B npor\eca }ra Jrreerrc:-ra QopvrzpaHc Ha }ronrz

l(cr-rrponc Ha KpHCTanvsat1r4tr sa noryqaBar{c lra no-(rurura crpyr{Typa w tollo6peuu
Me xau ALrLtv xapaKTepH crurcu [41,1.

- VcrauoneItI4 ca HoBh eKcrrcpr,tMenraJIHV saBnchMoc'l'h 3a Brhflrrr'rero t{a rroKpr.{T14

rrarro7lo6aexn or I'iN, TiN+TiCN, cllN Rbpxy MHr{pocrpyrirypara u Qu:turco-
MexalruqHure cuoilcrea Ha BHcoKotltvt v h3orepMr.J,{rro 3aKatcuu cQeporpaQurrru
t{yryHl,r: MuKporBbpllocr, r,{3r{ocoycTor,ivnnocr, yAapHa xaranocr, nKocr ua olr,u 121,
23, 2+, 27, 29, 40, 42, 43, 45, 81, 100].

- Vcrattoge Ha e pa3nHKa r] 3aBIzcHMocrra Ila Ko, hrrccrBoro tJa ocralb(rln4tl
aycTetll4T V rIa MHKpOTII'I)p/{OCTTa OT IlpeMeTo lla Ll3oTCpMlzt{tlO 3aKa"IIflBalle r{tl
o6pa:qare c'bc crpyKTypa ropeH vr AoneLt 6eirtur, c'boruerrro 5e: u c'bc HaHoAo6aercu,
Kot{To e cBT,p3aHa c oco5cHocrHTc Ha Mexarru3Ma Ha Seiiunrrroro ilpeBp'bLrlarrc B

ropHI,It{ v /(oneFI HI-ITepBaJI rra 6euuarrrara o6nact. YcratroBerroro BJtAAHvre rJa

uauo;1o6aercu're R'bxy xapaKTepHCTr.rKhre rra rpaQnrrrara Qasa Ha H3orepMLir{}to
3al{aJtct{t4 cQeporpaQIAT!'I:'1. rtyryrrH, Koero o6scngna no-BHcoKara a6pasunHa
l.'l3tlocoycrohqAsocr na o6pasqvre c ttatto4o6aBrcz B cpaBtreilHe c'bc cr,Lqure 6es
tranopasMeprrrz 4o6anrcu [80, B1l.

- ['lo,'1y.1 g11v ca 3aBL]chMocrH 3a llpoMflr{ara }ra Ko,nn({ec'f Boro ocrarbqelt aycrcHr4T Il

ltpotlcca I{a H3lll.'trnaue IIa H3uocoyc'rofruNnoc'l' na h3o'rcpMlzrJuo 3aKa neHA r{yfynt., ct)c
crpyr{rypa Aone }r H lopeH 6eiter,rr 127,42,43, 45]1.

- Vcranoselto e 14 AoKa3auo c l'EM atnrL,t:) panrroMcperr avopQor cLtoi 01'

uatror,lo6ynu (1,-2 nm) e lloKparr4e or )KcJlr{3o c HaHopa:JMeplnz \ac'tr4tlvt TiN xarcr
tlatlorno6yazre oQopMsr Mrtoro KoMrraKTen utoh Bbpxy KpHCTaJrr4Te 'fiN, xoilro c
t'.tottoc"rtofr. VcrauoneHa e rro-3ApaBa Koxe3HoHrra Bpb3Ka Mex/ly naHor"to6yAnre L1

KpHCTa,rlhre TiN, orKoJIKoro ra3r.{ MexAy caMhrc rraHouo6yrl,l, Koero ce norB'bpx/latra
u or na,rHrlr.rero na oQoplrenuTe MoFrocJroeBe rrauolao5y"'ru [18].

^ AuaLtvt:tlr'T Ila pe3y/Tarr,ITe olpe4ene rrpeAHMcrBo Ira Mero/la sa rnro4rzSrzll14parre
tja IIOuT,pxrlOCTTa fla qaCTI4l,lHTe qpe3 aKThBtlpaLIC h ce HCh6wInSat (hrr upeAh oTra|aHO
lla IIoKpr.rrHe [69l,Onpe71e"rleu e rexuo.rolHLrerr pe]KHM, ocrzrypsBarrl tran-go6pu
0oKa3aTeJrfi rra iloKpv"tvflTa oT HHKe"[ r]bpx! r{aHo(racThr,lH.

- Yctattonello e yBerHqerrHe rra Ko,[Hr{ecrBo'ro H pa:]rMepa rra lpaQurrrara cfasa 6c:
npoMrlta IIa Qoprurara ua rpaQr,rrrrHTe 3'r)prra B Jlsrr.ire cQepolpaQurH.u rlyfyrrh c

tranoMollHQrzraropn, flpoMoru paFIo Irafr-se.rc B rrpHCT,crl14e'ro Ha uauo4o6arrrcu
'liCN+'liN 121,241.



- VcraHor;eHa e upoMqHa Ha Ko,ru4 (recrBenoro c'borrrornenHc Mex/{y crpyr{Typtrv
eJIeMeTITH c pa3JIHrrna rB'bpllocr n Jtir"tvre r{yryrrh c rrarroAo6aBKH [TiN,'fiCN+TiN,
cf3N), Koero BJIVfle B'bpxy o6[lara HM Tr]'bp{ocr. 'l'euTlerJrlHsra e HaMa./rqBaHe Ha

o5rlara rB'bpAocr nprz H3rroJr3BaHe Ha LraHo/lo5aexH. 121,24,4'01.
- Vcranonel'ro e, qe Ha"IIHqt4ero Ha HaHorr.ro4ucfraKaroph I]Jr r.Jfle rra rraopQo,rrofHqra ila

6eiinursun Qepnr Lr, Ha KLLHerHKara ua 6efiuHTuoro npenpr,rllarre Karo ycKopr{na
IlpeBpbUartero IJa aycrerrHT s 6euuut B npor(cca rra H3orepMHgl-ro:JaKaJreBalJc rJa

cQeporpaQvrHa qylyHH, Koero BJrvfle BT,pxy r1l'r)p4ocrr:r, cn'1,p3arla c Ko"[HLrccrBoro
Ho ocraT'brtrJr4.r aycrenur [23, 27, 40, 42, 43, 451.

^ Vcrattol;cua e no-BHcoKa y/{apr{a xhJranoc'r'sa o6pa:Jr\14 or h3orcpMhq}lo 3aKa.rrcn
tlyryu c nanoTlo6aItKV v IIo-Br,rcoKa r,r3r{ocoycrorZvzeocr R cpaBrreuue c o6paslqu 6c:r
uarro;1o6an rcu 123, 27, 40, 42, 43, 45f.

- Ycrasoneno e c X-Ray aHalrv3 rrpe/{H t4 cJrel\ a6pasuuno rpuerre, .{c

vcracra6u JrLIVfl"r ocrallr{eH aycrenhr tlprlh (racrLirr}ro ttpeBpbula]re B

4C<pOprttaqHorreH Maprerj3HT, Koero BJrr4He B1)pxy H3rrocoycTofr,rnBocrra. [] rraz-Brzcoxa
crcncH Tazv 3aBVCL{Mocr e l/3pa3erra npu Lryryr{r.l c rJarroMoAraQnr<aropu 'l'iCN+'f iN, rrprz

I{o H To e h3 M cpc Fn t tafi -euco Ka H3 r{ ocoycro irv u n ocr.
- /{orasauo e rroJro}KzTeJl}roro vJrvt+ril4e rra lranopa3Meprl.r qacrHLIH, 4o6anertn rcr,n

t{yryll L1 anyMVLIVeBV cuJIaIrh 3a no"nyyanarre r{a MarepvaJru c rro4o6penu
xaparcrepH crvKv. Iloeur ilJaeaHero rra I{3r{ocoycrorZ.rn socrra B qyfytrhre c

uarto;1o6aer{r4 e pe3yJrrar or KoMrr,rreKCrroro BJrHrrrihe lta rrafropa3MepHHTe qacrhl(t1
Bbpxy xapaKTeprzcrHKHTe ua rpaQurnara Qa:a, B'r,pxy Kr.JneraKara Ha 6efiuurlroro
trllcBpbuaHe Irph H3oTepMHLrlro 3aKaJtsBaric h B1)pxy cTcrretrTa II3 np€Bp'bUIaHC lja
Itcracra6urTt4fl ocrzT'bHeH aycret{Hr lr TlcQopMarlLrofrcrr Maprcrr:Jrzr rIpH h3llhrBailc
ua Lr:1rocBane17,21,23,24,27,29,+0,4'1,42,43,45,78,80,81,100, 102,1,97,198,'200,
'201l|.

5.3. Or"rrararlc Ha rca"naii a crrJrarrHH r(aJraerrn rroKpH'rnfl uo cneKTpoxHMHrrcn
HaqHlI

- [)aspa6oreu, n3c"rteABarJ H yrB'bpAe]r e eJleKTpoJtvr sa orJ'laraHe ]'ra cll,rraBrto
IIol{pHTI4e xalafi-mo6arr 3a llpanoxeHhe B eJleKTpot-rr,rKara Karo Mera,rreH pe3Hcr.

- llpc4"rtoxur e crrcran ra e,rreKTpo.rrhra, ror.iro rre c'rrllbpxd Qlyoprru uottv,
3aM])pcqBall(H OKOnllaTa CpeAa, Il03BOJ|gBa pa5Ora IIph BhCOt{h rr,[T)TI-rOCT].r r{a TOK, C

KOeTO OCI4fypqBa IIO-BaCOKa npOH3BOlIr4TCJrrrOCl' rra rrpOL(eca v 3atra:lllaile rJa

xapa KTepl,IcTHKHTe rra rroKphl'HcTo.
- I-[olyscuo e IoKpHTHe, c']:7(bp]K3rr{o 1o/o rco6a,ryr C 'rrt"b,rr Ha oMoKpF rrC,

(xaparcrepH3Hpar{ cnofrsaer'4ocrra lta noxpnrne'ro) B 8,64, Koero onpe71errl
I.1 3 KJr lor{ IzTe"n u o 4o 6pa cn ofr naeu ocr [1 1 2'l .

- Cr,s71a71erta e xov5l4llz-pa+a /loSaBKa 3& cr,cranfltre 14 Koprzlhpalre Ha cy;r$aruu
encrponhru sa or"rlaralle Ha 6tecrnupt nol(phrHfl o'r'Kanart H cil,laBL]Te My,
rtoi \xoIunIh 3a npH"rro]KeHHe n e-lreKTpouHrcar;r, rrpnSopoct'pocncro, 3a Kopo3l4oFrr{a'tal
3aLllUTa I't Ap.E,reXrpO"rtnTbT Aalla B1:3MolKllOC'l:Ja Ilpol."l:JIlOICTllo KaKTO tla KaJIaCllh,
TaKa H tta c["IIaBIII4 KaJlaerJH noKpHTltn, o6oraren]i c ro6a.rtt', IIt4KCr, t(14 IrK, 6ucruyt
f 1 131.

5,4. Amanl43 IIa Me'r'oAIt n rcxllrdKrr 3a or"/'raraHc rra rroKprirr,rs rto 6e3ToKorl
MCTOA Lr fiepCIICKTnBn 3a Ha3eMHO rr acpOKOCMTTqeCKO rrpr{"Ilo]Kerrue,

[] ny6nhKaLlHHTe 198,95,97,103] e rrarrpaBen e o6croerr 0pclne/1, aFrarl{3 14 vrsBoA:l
3? C'bCTOflIrUerO Ha rrpo6JreMa, oTIIaCflul ce lto Mero/tL| H Textr4Kr,r 3a orJra|aHc Hrl

IIoKp14Tr-Js ilo 6egrorcos Mero/l r,r nepcrrcKTrzBHTe 3a tIa3eMtro H aepoKocMr.-Ir.tccKo
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IlpHJIoxieIlHe Ill)ll Bp'b3Ka c 6t4eu1zt yrracrHfi B eBponci4cK14Te rrporpaMH XoptzsolrT
2020,liltA n KortKypcLI KbM OI-l14.0cnouarrne 3a yrrepelroc'r'rra /(or-(.A-p 3. I{apalr,o:ona
u trcuttvtre C'bTpyllllla\V llaBaT IIo,[OlxUTe.[IIH're pe3ynTalH/ no,IlyrreHz or O6pa:lc11,
IIoKpl.{T c IjHKe"[ no 6e3ToKoB MeToA, npecrotrn I] KocMoca B npo,r,(bn]Kerjl4e rra oKono 24.

Meccl(a rIpH Ir3n'bJFIeHHe Fra eKClepHMenrH no rrpoeKT "O6cralrosKa". OcrJonHo.ro
BlthMallhe n o6sopa e FlacoqeHo K'bM altyMuilvtcRH H Ma|Hc3ver\v crr"[aBH rrpeABHI rJa

yIIIAKanHara molt6uilaL\vA or MaJt Ko ref,lo h uhcoKa BKocr, Milofo rroflxoAr{il(a 3a
ilpHJrolKeHr,re B caMo/eTocTpoer{eTo, paKeTF{aTa H KocMhriccKa u{Ayc-tpvl[.

fipe4craseno e KparKo H3cneAnaHe rra rroAxo/lrrlh rexFnrKH v MeroAn 3:'r

rvo4raSurcallHq Ha lloll'bpxHocrra Ha aJryMt4\ueBrz h Marr{e3r.leBH cll,nat]h qpe3 orra|arJC
Ha IloKpHTAn 3a ltonyqaBaHe I{a FIoBH, rto4o6pcuh nor}'bpXrlocrn14 xapaKTepr.rcruKr.r rJZl

Ma'l'cpLlaJlHTe h 3a pa3uHpeFIVe tn o6racTnTe I{a 11 pHto}KerrtflTa r,rn,I. llarrpaBeila o

ollelJKa ltz uT,3MoxHocTI4 Te 3a c'b3/-{aBaHe Lra iloBr.i MeTo[\A t4 Texiloror\u 3a r{ailacr]ric
tta 6esrononH FItzKcJIoBA v KoMII03HTHu nvrKc,lot]n noKprzrlzfl Bt,pxy anyMvrnt4cBt4 vl

Mat'tle3hellv cnJraBv, Kor4To /{a orloBapqr rta r(purep}.tt4 t4 ctct\t4<fuvuure ycnoBHl ria
cKCilJrOaTaL{Hfl B aBharlhott HaTa h KocMr4r.rccKa uilAycTpvfl.

5.5.lIpoHrttoAc'rrlo n ilpI,IJIolKeIruc ua Irarropa3MepeH Ar{aMaHTcrr upax,
IIpoI43BeAeH rro BsprrBeu McroA [91,931

- Paspa6oreuu ca rexFlo,IIorHrrrrHTe eranH n nporz3uollcrBo rJa narropa3MepcrJ

Alr;lMaHTell IIpax, IroJlyqeI{ no B3pHBeH MeTOI[, KOtlTO BI{JlK)rlBaT ftOCJre/lor]areirno
ACl'otlal{Holteil cH}tre3, ot{HCTIrar{e rra ilrhxrara/ vo4nQuKal(Lis tn AVaMaltrcrrar;t
IIOllbpxt{ocT 3a /lcarpcfauhs Ha \ac'tr4tu4Tc, xapaKTcpt4 3Hpa}te lJa cgoacrsara Ha
H arIopa3Meprrvl Ar4aMaFrTerrh q acTH LlH.

- Ananusuparl14 ca reoperHrrl{rzre trpe4trocrar]Kl.J 3a cH]rre3 14 ueo6xo2ltttnrc
ycJloItlrfl 3a pea"IIH3fipaHero My, Karo rraJl rzqHe na orp14r(are"rreFl KacnopoAen 6a"n:trrc,
ochl'ypHBaU Iz3nHUl'brc ua cno6o4en Bbr'"rtepoll, Hanlt'arre or 16-23 GPa vt reM rrepat.ypr.i
ttal1 13000el(, ycloeul ea 6r,pso oxJralK/-(ar're,3a /r{a ce vs5clrre lpa$rzrusaLIr,rflTa r{a
IToJIyt{e IIHq IHaMaItr, FIHCKoKHc"[opo/lrra arlrocQepa, 3a /\a ce ns6clrrc h3r'apr{Hero My
v ca tl pcAcraBeuH trepcI]eKTurr4Te 3a uclonoro rrpoH3RollcrBo u o6tactu uzl
il p hJr oxrc t-t r.i c.

5.6. ExcrpaKrlnq ua peuui [7 7 |
- Paspa6oreFl e MeroA3avgBJtAqarie c nHCoKa crcrrerr ua rrhcrora na ellHrJ or lraii-

peAKhre eJleMenrti c H3K"IIIorrvrerlt $usut<o-xnMuqnh h MexaHAqrtv clror,rcrna
pertrzi'r, rcoiiro HaMHpa lrpnnoxer{he npLr H3r'ornr{}tero Ha cnetlhanrrLj
BhcoKoreMncparypHl,r cn"[aBH B aBHoKocMHrrecKara wrl\ycrpvH H errepferzrcara, n lLc-
[)L rcaratavt:aropr.J 3a nonyqaBarre r.{a 5ego.'ronel], nr..rcoKo oKTaHoB SerrstzH, h3oronn rra
Re npz J-reqerlhero lla paK ua 6elure Apo6onc.

- llpe4aoxerr e ycr,Bbpu-reHcrBaH MeroA, pa6orelr\ c rroBr.,trrrcua eQcrcThnrrocr rJa
CKCTpal{qhOIIFIOTO h3B,IIHqaHe H nO-Il])"IttlO tlaC].1 Il(atlC tJa eKCTpat'er{Ta C penHfi lpea
o6pa6orxara My c a3orHa K:aCcJrvHa,3a npeMHuaBaHe or Cl04- Qopvra s NO3- Qopva, c
I{oero ce tlaMart{Ba u 6pon ua cKCTpar{LlHorI}rHTe cre IterrH. llo,rlyvcurz ca r.thcr}4

pcilheBH pa3TBopr{, cT,A'bpxaula -0,001 g/dm3 uolrz64err, noAXoAqn(h 3a
c/rcKTponu3Ho oT/IenflHe Ha peHHrr B rilzcT Br4A.

5.7.CsoiltcrRa Ira KoMrIo3ltrlro rroKpI{TUc arra'l'r4T-narroAHar,,rarlr [16-l
- Ct,s71a71cHo e ttoBo KoMIrosI-rrlro noKpr-1Tuc onomum-ttottoduoJvtoHm BT,pxy McraJu{r.r

t'jMllJ'latJTh:-la IlOBHIIlaBal{e }la aIlXe3AgTa }la 14MIlll;l Il'l'al C I{OCTIla'fa CHCTCMa.
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- flonyveun ca eKCnepaMeF{TaJrrlr,r pesyJrrarh 3a no-71o6prz noKa3arc,rru ual

tloKpHTI,reTO - IIJIbTHOCT, XOMOfeHHOCT, eJIaCTHq]rOC'f, TI]bpllOCT' V al].xe34fl K'bM

META"IIHATA OCHOI]A B CPABHEFI HC C TC3I,I HA 9hC'1'OTO I'I OI(PHTI,JC O'f ANATIZT.

C,rhraM, r{e c re3h clr nocrzxer{hfl Kar{AV1a'r':''1'Mo}Ke 11a 6r,4c orHecell KbM u?}r{?Td
KaTO yqeH-H3C"[eAOBaTen C ilOAqepTarrLr rrayq]r14 pc3ynTaTH, KoHTo yBepeHo ca

40BCACLTH 4O npaKTHLreCKr.r peanvsarlt4v.

6.3HATII,IMOCT HA IIPI4HOCI,ITE 3A TIAYKATA I,I T]PAKTHKATA

3a 3lrarrr,rMocrra Ha nocrHXeHH.sra rra /{oL\. lt-p 3. Kapalnosoea B r-rayKara v
ilpaKTr4KaTa MOXe /Ia Ce C'rrAH nO HqKOTKO rroKa3aTe,rrH: FrayqHHTe fi rpy4One Ca

l,lr.lrr4paHr.i or peAurla qyxAecrpaHrru v 6r,"rllapcKH yqelru L4 h3cnel1oBareJlrz,3a Koero c

ilpe^cTaBeHa r(oHr{peTHa crrpaBKa c hMeHa H 14:-tTorrtrvt\v; peilraBaT ce pe^Lrl(a
HII}KeT{Cprr14 rrpo6/eMr,r B }{ayKaTa H llpaKTHKa'r'a, AoKa:JaTe,rrcTBo 3a KoeTo ca foJreMLJsT
6poh, ilpoeKTlz lz AoroBopH c oplarlr43al\vu4 e .lyx6nrra n crpaHara, anropcKr,t
cnHIereJICTBa H BHeApqBarlt4u, sa Kor.rro ca ilpeACTaeeHa r-rco6xo/(HMr4Te AoKyMerrra.

7.KPI4TI,I qH 14 FE/IEXKI4, T]PETI O P'bKI4

I3 lrarepaa Jtu"te 3a KoHKypca rrflMaM c'bn(ecrnerrn :-la6e:rexrcu. I{aro rrponycK Mora Ia
or6caexa, (re IJe ca ilocoqeHH Ko,rrHqecrBaltHTe crofinocrn Ira LIIIAeKCa Ha atLrcanHgra
33 CIOTBeTriaTa fo/,lHHa Ha OTrreqaTaHe rta rry6:r14Kar\HhTe.

B. IHqHI,I BnETJATIEHl4fl 34 KAHAI4AA'I'A

IlosltaeaNa AocrarT)t{r{o /lo6pc Abr(. l{-p 3,,1parrrca Kapalr,oaoBa A nMaM npcKpacnr.i
BIlCtraT"nellvs o"f I{er{, cBl)p3ar-{H c yqacTHeTo ttvt s rpu6o,rtofl4qtru Me}KAyHapoAtrLt, v
Hal{hoHa"IIHH KoHrpecn u noHQepeHtlt4vl - CnetoBuasT Ko}rfpec no rpn6oJtotr4fl -

'fopuno [2013), BALKAN'l'RIB - Co-rryrr, I"r,prlrar [2010J r.r I(aua71oxun,l'yprynn (2017),
SIlltfllATRIIS - Itparyenaq [2017), BULTRIB - CoQnn A /\p.Oco6euo ga6e;rexnrcle n c
ttcfiuHgr aQuunrer K'bM [Iayqrro-H3cneAor]alercKa 4efirrocr v epy/\ur\vfl Karo y(lcn,
ttelZttara Ko"[eI'Ha"[Ha KopeKTHocr, Tor{l{ocr h ronepaHT}tocr l] HailUzrc
B3aHMOOTHOtrrerJHrr, npH CbBMecTHH n'r,TyBaHhfl/ y\racTAtl v l\t4cKycvv no TeMh,
cBbp3arrH c noKpt4Tra flTa u npo6,rlevnre r{a rpu6o,rol'nHra.

9.3AK/ItOT{EHHE

0r llcHt{Ko Ka3ar"ro AoryK crll.rraM, rre uo o5eu h KaqecrBo IJayq}ro-
l,t3cJIe/loBareJICKara, HayqHo-npHJroxl{a, llelaror'}.rqecKa H eKcfreprr.ta;1eilrrocr rJa

KaHAh/larl{ara /lol(. A-p 311panrca KapaIr,o:oBa Harrr,"[rro yAoB,rrerRopnBa'l'
f43I,rcKBaHvrflTa rra 3PACPli u flpanurHHKa 3a npr4JrolKe[{He.t.o My.

Ha"rrnqe ca BcH(rKH ueo6xo4rzlurr4 KoMtterenr\vtv vt rrocrr.]]KerrAA 3a ellHa ycnernr{z]
xa6uluraqvfl Ha aKaAeMI,IqHo HHIro ,,11poQccop"'. Harvsve rra o5pasonareJrna u lrayqlra
crellclt ,,.I-[orcrop"; Aocrarb.uro rra 5pofi h Kar{ecrBo ny6'lrnrcaL\vv B Me)KAyriapo/tr]r.j
utvcanvH c T4MIIaKT Qanrop r,r peQepnpar-ru r; Crcorryc; l\otna1:z Ha aBTophrerrl,{
MelKAyltapoAlrH Qopyr'arz - KoFlrpecu, rcorrQeperrLlhLr vI cvtMrro3vyMh; HayqFrH, HayqFto-
nphJtoxHr4 h npHJIoxHH nprzHocr4, AoKa3aHu cyqacrte B forrrM 6poil vexAytapo1rrl v4

Hat(HoHaltl-tH npoeKTI,I, aBTopcKLr cBHAereJrcrna, t.\A'tvpatr4n B'tyx6uua; ycirenrna
upelo4aBare"[cKa H eKcneprua 4eiluocr, cr]'rrp3orta c o6yuelrHe rra cryAeurH vt Mna1u
yLl e tl H.

1.2



flarau BHcoKa noror(are"IlHa or{eHKa Ha eAaHcrBeHHfl KaHAr4Aar B KoHKypca

AoL{.A-p 34panrca KHpHnona KaparsosoBa r4 npe/uraraM Ha VsaxaeMoro HayqHo xyplr
Aot{. A-p 34panrca Knpnroea Kaparnosona Aa 3aeMe aKaAeMHrlHara ArbxHocr
,,[IPOOECOP" n HayvHa o6nact 5. ,,TexHiluecKn HayKH", npoQecnoFra.rlHo FralrpaBre]rHe
5.6. Marepuaau 14 MarepnaJro3HaHr,re, HayLIHa cnellL{a,ttHocr ,,[vHaMVKa, flKocr v
HaAexAHocr Ha MaITIHHHTe, ypeArdre, ailaparvrre 14 cr4creMHTe [nanorexHoJlorvt4 L1

Marepr4aJI14 sa rpuJrolreHv e 3a KocMHqecKu uscneABaHvrn)".

14 rvtait,2018 r.

c00t4fl

Plil-[EI{3EHT: /n /

/npoQ. /t-p M, KAHAEBA-14 BAHOBA/

13


