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PEIIEH3VIfl

BbB BpBKa C KOHKypc 3a nplrcbxAaHe Ha HayqHoTo 3BaHr.jre ,,AorIeHT,,

OO.nam Ha sucme o6pru 5" ,,TexnzvecKrl HayKtr,,npoOaazo"a""""-p* 5.6.,,MarepnalnrLrMarepr4uuro3HaHrne,,
Halzqna cnequannocr : ,,[unatvruKa' tKocr 14 HaAexAHocr Ha MaITIITH]are, ypeArlTe, anaparure ucrrcreMr4 Te (s a ro cnazve cKr,r r.r3 cJre gnauux)',

Kaulz'qar : fn'ac' A-p Mar.xI4M. 3Aparrca Kzpunona KaparrosoBa, rJraBeH acr4creHT BLrucruryta 3a KocMr'rqecKr'r r43cneA EaHvrs,r.r rex.roJrorzz npz EAH

Peqeusenr: IIpoS.A.r.H. zux. Bmrop Xpracron AnqeB
KareApa ,,MarepzaJro3HaFll4e r.r rexHoJro rvfl Ha Manetp1raJrurre,,
Texnzqecru ynr.rBepclrrer _ Co$m.a
T eI.: 02-9 6 5 .223 6(cnyx.), 0 g g 5 bos : s : (uo6.), e_mail : v.anchev @tu_sofi a. bg

1. Cre4eHua 3a KoHnypca

Kourypcrr 3a AOIIeHT n o6nacrra Ha Bllcllre o6pasonanre 5. ,,TexHr4rrecKr4 HayK.l-,,,upooe-cI4oHaJIHo Ha[paBJIeHIle 5'6' ,,Marepuaau Ir Marepl4ano3HaHr4e", ttayuaa crrerlr4zurHocr ,,[utta-MI4Ka' jfiKocr I'I HaAeXAHocr Ha MaIII'IHI{TO' ypeAI4Te, anap?f:vre u ckrcreMure (sa KocMuqeoKrlI'I3cneABaHut')" e o5-f,seH 3a HyxAI'ITe na l{ucrury"ra 3a KocMr{rrecKrir rpcneABaHr4, u rexHoJrorrrkrnpz BAH u e o6napoABaH B AbpxaBeH recrulur [B 6p.13 I 17.02.201:; r. g KoHKypca yr{acrBaeAVH-eAI{HcrBeH Ka}rAI4Aar A-p Mar.xl4rvrzIt 3Apanra Kzpulona Kap4rro:loBa, rJraBeH acrrcreH,,. Br4''*ury'a 3a KocMzqecKr4 r43cJreABaHrrf, r4 TexHoJror r4n rrpvEAFL

2. Kparrclr buorpaQnrrH[ AaHHn 3a KaHA]rAarKara

fl'ac' A-p Maf'xI'IIra. 34panra Krpulona ltaparuosoBa e poAeH it ua I3-ruoK,roMBpr4 lg53 r.n rp' co(pux' flpes 1976 r.3aBbpruBa Br4crrrero cr,r o6pa:oBarFrr4e n c)/ <cn. Kn. oxpz4cxra>,creIII4aJIHocr <FtreopraHl'IqHa xrIMI'It)). or l9'tr6 rc tqso r. cne/rBa oyf" ,u cJre*rrrrrroMr'arnanz(purarl[fl no <HeopranIaqHa xl4Mrrr)) KbM cY <Kn. oxpz4crcu>. cne,4sanrpilrBaHero My rfl eHa3HaqeHa 3a XI{MI4K e CY /or 1980 r. ao 1981 r,l, cteg,ToBa craBa TexHoJror ra u.c.I cr. n Tly'-co$rar /or 1981 r' go 1993 r.l, or 1993 r'. Aocer-a e ilraBeH aclrcreHr nLrvcruryra.3a KocMr4r{ecKr4r43cneABarr[_f, 14 TexHoJrou4rl nprE BAH.
Itrpez 2014 r. Kaparro3oBa 3arrlr{raBa AoKropcKa Ar{cep rarJus. (a_p) s Ty_CoSux Ha rea{a<Mr'rrpo- v HaHocrpyKTypHI'I KoMrIo3LrrHrr Hr.rKeJroB u noKpkrrkn, orJroxeHr,r no 6egroKoB MeroA)) BupoQecraonanHoro HarlpnneHl4e 5.1. <<MarrrsHHs 

""*an"frrBo)), Hayq'a crrerlr4anHocr <iMarepza-NO3HAHIIC I{ TEXIIOJI-OII4,f, HA MAMIHOCTPOI4TEJIHI,ITC MATEPI4ANI{).rlneu e na HaquonaJrHus' c"""i rro HaHorexHorrofr4Lrv rrrvr BAI{, KaKTo z na Texru4qecKr4,
CT,BCT NO HAHOTCXHOJIOTI4LI r<rU ErrrrAPCKI4' }IHCT}ITYT TIO CTAHAAPTKTj.JA\VL..

3' Ko'rrnn'recrBeHa xapaKTeprtcrrrKa (nayxorvrerp[qH[ rro*a:]areJrru) Ha HayqHara tr rpyrarrpoAyKrlHfl Ha KaHAr.rAaTKaTa

KauAu'4arrara e [peAcraBI{JIa 
"llg" crII4cbK c HayqHa, r43cJreAoBarioJrcKo, zso6perarencr<a,ne,4afofuqecKa Ir Apyra rrpoAyKrl[r or 115 gaurarlvrfl, BKJrroqBarrq J0 na]r.rHc,_rreAarofr4qecKpr rpyAa,



26 HayqHoI43cJIeAoBarencKI4 pa3pa6orKrd (4olonopz ut. npoenrz) u 39 ny6rzraqzu r43B,bH
KOHKypCa.

o Bcuqr<u HayqHo-neAarorl4qecKu rpyAorBe c,,oper [prrHarrexHocrra r4M KT,M .rlor(T,o-
paHTypaTa r4Jrr4 KbM .4orleHTypaTa, ce pa3rrpe"qeJrrT, KaLKTO, CneIBa:

llo 4oxropaHrypara (a-p).......... ... ........13
flo Aoueurypara (rourcypca sa 4oqenr,) ....... . ...J7

Bcu.{xo:.........1t0

t Tpy'uonere no roKTopaHTypara(a-p) cnope ABLTAaHa rreq,arHkrrr r'3roqHr4K ce rroA-pa3Ae-rrrr,
KAKTO CJIE,IIBA:

--B cuzcanr4fl r.r foArdrrrHrrllr{ Ha BI/3 u BAH........"..,.....g
- B c6opnraur4 Ha AoKJnaAu o:r ronQepeHrlr,rz.."...............s

Bcraqro:... ....13
KoHKypca sa goqeHr) clopeA tsvglat Ha rreqarHr{, r43Toqr{?rK

1. B anrope$epar Ha AoKropcKa Alaceprarlz, (I_p) ...,......1
2. B cnmcanv.s.v c opHr{rlI,r or AoKJr. ua noH$ep ewryut....il2

olrrx 15 c,ratuuu 17 Aoxrrala, or Kor4To
u3rlrno orrrelraraHr.r .............31
qacTr.rrrHo oTrrerraTaHrr (n pesrcnre) .......... 1

3. B yue6no-MeroAr4rruu noco6vfl...... . ....1 (ua CD)
4' B anropcKr4 cBr'rAererrcrBa 

;;;;, ............ ... f

' Tpy"qonere IIo AolleHrypara (uo KoHKypca sa 4oqeur) cropeA rr,roHorpa(ruqHoro r4rv{
pa3rrpeAeneHr.re ce rroApa3Aenfl T, KaKTO CJrenBa:

1. B uosorrpa$uvuoro o6o6rqerrr,re ........ 11
2. I4ssrH ruonorpa$zrrHoro o6o6rqenz e ................,...22
3. B yve6nro-MeroAr.rqnu 1oco6nr ................................. I
4. B an,ropcKrr cBr{AereJrcrBa....... ........... .....3

tlcI,r.rKo..... 37, npw Koero

l. ......11, or r(or4,ro ny6mlrcynauz nCnucauun" ......6. or rrx B

- qyr{Al4 - I (J.Resource S. T. for Production and Pressure Shapring of Materialr;
in Mach. Building -Yr<paftna)

- ornrapcrz - 5 (I4nNeuepnu HayKu, Eyrrrpr,r6, Nanoscience&Nanotechnolngy-BAH (4 )(4y6lupannc 2AonnaAa)
C6opuuqu ua dorcaadu om rcou$epeHrluu............. 5, or rrx B

prfl)

2. .."....".......22, or Kor4r,o nybnur<ynana n
Aemope@epam Ha dorcm. ducepma4un ...........1
cnucauun ....,..g,or rtrx B

- rryxAr4 - 3 (JOAM, J. chem. Eng., plating & Surface Finishing)
- otlrapcKrr - 5 (Bylrpu6" 12 /, Nanoscience&Nanc,technology-liAH /5, c l.uy6nzpa'e c ry6nnraqarr B qyxno crtrreaHvre,or rrrx I uoA nevar/)

C6opnu4u ua doKladu om rcoufiepeH?4uu...........12 ,or usx B

- vyx6zna - 4 (MlouxeH, Crpac6ypl, KpaKon, Topuuo)
- Etmrapux - 8 (MexayHapoAHt4 t4 H€nlt4oHaJuru ri,cu$epeHut41r n:nn Bapna ,Xncapx,

. Tpy,qonere rro 4oqenrypara (uo
ce noApaBAeJrtrT, KaKTO CJrenBa:

2



J.

4.

CoQur (AMTEX <TY-CoSzD) r4 Ap.).
B vqedHo-Jwemoduqnu nocodun .........,.1

or KoI'Ilfo I plrono4crBo, B cbaBT.,3a na6ioparopHr4 yrrpa)KHeH[r rr() Texu. rra Marepr4zrrrrrre
B aemoDcxu ceudemencmea 

B;;...........'.:;

I'IsstH rlocoqeHl{Te 50 uayvuo-[eAarorr4rrecK[ Tpyra, ]KaH,4r,rAa'rf6ara e rrpeA craBuracrl4cr,K
na 26 HaftHor{scneAoBareJrcr<u pa:pa6orxra (c .I)rx6uHa /Enpoua, pycux ut np.l kr y Hac _ / MO[I,
BY3 u Ap./, or I(oI|ro s24Karo yqacrHr.rK un2 -Karo pbKoBoAr4ren) u 39 -rpyp r13B6H
KoHKypca.

3a o6ruajra MI4 gueHKa Ha KaHAvAarKara B3eMaM rroA BrrlrMaH:ae r\Anarau [poAyKuus or l15
TpyAa - 50 nayuHo-rleAaforrlqecKl,I, 26 Hayvnoxr3cneAoBareJrcrprr ra 39 uger,H KoHxypca, KaKTO t4
BcpttIKLI ocraHarlll Hefinu gefiHocru (nayunu, BHeAp]ITeJrcxu, zso6pe:rareJrcKr4, neAaroruqecK1 14

np.).
3a EuenglaH9--ga KoHKypcHVle Marepr,ranr4 3a AoueHr rrpu eMaM 37 rpyga- 1 anrope(pepar

Ha AoKropcKara rllcepralJvfl (a-p), 32 nayuuu ny6luxaqr,rrd rr3BbH Ar4oepriilIr4 xra, 13 ny6lzxaquz
rlo ,4l4cepraUJ1,fl'rL I yueSHo rloMarano (n ctanropcrno) z 3 anropcxu cBr4AereJrcrna (n c:ranropr-
crno).

,{ne or uy6nurcaqullre - JtrJ\b 9 z ll0 - ce rprrrroKpprBar o Ar4ceprarlr4sra: Jllb9 HarrbJl;ro, a
Ilbl0 - qacrvqHo. Or6erssnaNa orue, qe rpyAoBe IIoJ\lb 2 u 3 ce rrpxrnoKpr,rBar cbrrlo ratiLqacrurrHo c
Il4ceprallvna. fIy6ntKaIII4I{re J\b1(a,6), re3r{ or lfs4 ao Jt8 z Jribl1 ne ce npr4rroKpraBar reKcroBo c
ArrcepTarl[rTa, Ho rro TeMaTr4Ka CbBrraAaT c He_f,.

3a peqeHs[paue no KoHKypca peAyrlupaM rpyAoBere Ao 3l - ne perleH3r.rpaM l3-re
ny6mrrcaquu no loKropcKara pa6ora - Berre perleH3r,rpaHr,r or Apyrr4, 1 pesrcrue Ha I:oKnaA lNs46l -
r:sfi raro npeAcraBnflBa KparKa aHorarlr4s, Tpy,4 J\b 9 -- rtfi raro ce ilplrnoKpvtua v3rrflno c
Al{ceprallrnta,3-lre aBropcKpl ctBrlAereJrcrsa /}lbJ\b 47, 48, 491 - peaeH3upaHr.r Ber{e or Apyrzr u I
yue6uo noco6ze /Ilb50/ - perleH3r.rpaHo or Apyrr4.

Or peqeusvpalurre 31 rpyaa B HayqHu crruca:nvrs r:a ny6lulcyBaHm 14 (or rax 3 s
vyN6I'rHa), n c6opnuqz na xon$epeHrlru r,r KoHfpecv 16 (or rsx (i n uy6Sps13) vr 1 ry6nvK?\krfl ,e

anropeSepar Ha Aucepralltls. CauocrorreJrHr,rre ny6m.rrcaqnrr e eAHa lNp9l, Korrro o6aqe ce
npunoKpl4Ba c Al4cepralll4tra /noscHeHue: Tyrc He 5pox Kauo c€rMocrosreJrHa ry6lzraqux
anrope$epura H:a AoKropcKara Al4ceprarluml, a n 14 ny6tuKanu.rr{ aBTollKara ce HaMr.{pa Ha rlbpBo
Mtcro' Ha uyN,4ecrpaHHLI ronQepenqvtur 't.ls. e AoKnaABiura B MHofo ltbpx:aBrr - frpuzr, pyinn,
Autlul, flopryralltr, @pauqur, IV{aporo, flo.rrrta, fepnaanur, WraJrun, knc4tun, ynrapzr,
Illnefiqapzn u gip.

llone'rero or ny6lzrallul,ITe Ha KaHAr4AarKara caHa auuzficru e3ltK r,r ca ny6rzryBarilr4 1l

aBTopl{rerHr qyxAu HayqHI4 crrprcalJvls. raro J. of Optoelectronics and Advance MaterizLls, J. Chem.
Eng", Plating & Surface Finishing v rp., KaKro u n 6urapcKrzr raKrlrBa Karo Nanoscience and
Nanotechnology - EAH, ZnNeuepnu HayKr4, Tpu6ororuqeH xypH€ur ,,Ey.nrpu6" );,4 r\p. EAuo o:r
aBTopcKI4Te tr cnz4ereJrcrBa e ua 6rnrapcKu e3r.rK, a lpyrr4Tc Arle - Ha pr/cKr4 e3r{K.

Bcuqro lfopelz3noxeHo MI,I AaBa ocrtoBalvre Aa 3aKJrroqa, q:e rpyAoBrere Ha KaHllr{AarKara r}
KoJll{qecrBelro orHoIrIeHLIe ca 3HarrurerHu na 6pofi, pa3rrpeAeneHlr ca [paBr,r.rrHo B MorrorpaSuuua u
u3Br'HMoHorpa(fzvua uacr, uy6nLIKyBaHLr ca B aBToprrrerHl{ Harrru u LrytxAr4 crrvcaHLrs. u-c6opuuqu
na r<ou(fepeHIII'IlI, c Koero ca upn4o6znr4 rxlrpoKa o6qecrseHa u3BecrHocr y Hac u n uyx6una.

4. o6qa xapaK'repr{crlrna Ha HayrrHara, rr3cJreAoBareJrcKala, BneAl}rrre,JrcKara, uro6perarel-
cKara r{ rreAarorr{qecKa 4efinocr Ha KaHArrAarnara

fnaenama HayqHq meMamuKa B TpyAoBere Ha
(unonarunHr,r) rraero4ra ga 6esroxoBo HaHacsHe Ha rbHKr4

KaHAr.rAatKaTa e pa3paooTBarre Ha HoBr.ar

rroKpktTr4r Br,pxy rvraKpo- u lrzrpo(uauo)



rloBbpxHocrl4 c pa3JII4r{Ho rIpaKTI'IqecKo lpeAHiiltHaveHl{e. Pa:ruqasalvr IBe ocHoBtrr,I 11olTeMarr4].,4:a) Paspa6orBaHe Ha H'BI'I MeroAI'I ga 6esroroBo orJrafaHe Ha rbrrKr' rroKprrrt4s (Huxe:ronu u gpyru)Bbpxy MaKporloBbpxHocrn ua cy6crparz or croMaHLr pr syryHrrr4 Har rrxHa ocHoBa cb3AaBaHe HaHOBI'I TexHoJIorrrI 3a rloBbpxHocrHoro I4M y{KrIaB ale Lr 6) Paspa6iorBilHe Ha Hor}r4 Merolr{ 3a6esrorono orJlaraHe Ha rbHKI4 noKpI'ITI'r Bbpxy cy6crparu or Mt4Kpo- u HaHopa3MepHr4 qacrzrlrrr 14IJ
TeXHOJIOfI4I4 3a IroBbpxHocTFrO rroKpr{BaHe Ha Mr4Kpo- IIH Ka'To Molll'$r'xaropu Ha MeriurHrr ()TorrHJrKr4 Ll:Irvr 3aMrrKpo-

VI

,rA-P")
rperr4p
rroAnoxrfl4 or c,roMaFrr{ 42CrMa4, 65f, 17
repuoo 6pa6oreHr{, uaft -qecro rIeMeHToBar{a r4
KoJreJIa' 3a cpaBHeHLIe Ha pe3ynrarlrre rrp,n u3c'enBa'wflTiv e np]rer 3a peilep Te3rr Hae4nocloftntoro TIOKpI4TI'Ie or qx{cr HI4Ken (no-rouno or Ht4KeJr-drocsopna cnnan) 6e:r sN{ecreuz nHero HaHo- Ln' MI4Kpopa3MepHLI qacrl4llt4. llcr-uararsx ce rz3cneIBar 4nycroiinz HLrKeJrollr4loI(pI'ITLIt' nprl KOI4To Bbpxy 6agosus ql{cro HrIKe)JIoB cnofi ca HaEreceHrr HaHo- r,r Mr4KpocrpyKT,ypEr4

ysKqaBa[Ipr HaHo- z Mr4rpopa3MepHrn qacTr.]rqu, pil3Lrfpar{kl
1" Ni / (l\li+DND), r.e. rr6pBr4 crotft ,,Hr4Ken,, z n-ropu lnc,fi
AeroHar[roHeH Ar.raManr DNI),,; 2]. Ni / (Ni+DND+NE) _

T.e. [bpBl,r crofi ,,HaKer" 14 BTopr,I crofi ,,Hr4Ken Ni + Harropra3MepHu qacrLrukr or AeroHaukror{eHrr4aMaHr DND + HaHopil3MepHr.r qacrr4rlr.r or 6op NB,, z :. Ni I 
-(Ni.*_i,,ro_cBN) 

_ nrpnz clofi
,,HuKe[" 14 BTopI{ cJrofi ,,Hr4Ken Ni + MI4Kpopa3MepH[ qacrI,I]rII{ 

N,,.Hanopa:uepHr4're Ar.raMaHTeHvqacrLrr\uDND 
"u,o&y"."r rro H reH

or EAH (npo$. Cranpz C t B
aHr4e"' Zncrzryr 3a KocMurIecKI4 I43CJI( ) rtsal:zfl r,I TexHoJlorwri.
HHT4 AVIAMAHTEHI4 HAHOIIAOTI4III4 C Pt}3MICP OT 2 AO 4 HM ]IIT{ATMoIltoKpIIcTanHo {Apo, IIoKpt'ITo c ABa [locneAoBaTenHv cJto.l - MelxAprHeH I4 rro.B:bpxHocTeFr,

nocne.4Hr.rrr cbcraBeH or QynxquoHanHr,r rpyna or BraAa cooH - 
, oH -, so.H -, No: -, Nor, "Apyrlr ' zsnorsuaHure 6opnv HaHoqacrr4qrn or cBos crpaH a LrMatr prnMep or 50-60 nu, a 6op,-Hkrrpr.rAHrrre MzKpoqacrvuIa _ g_10 urcvr.

Flonocrra Ha BcrIqKI'I pe3ynrarl{ or Ar.rceprarluna (aLr Ha cBbp3ilHr4Te c He,r cneABarur.rpaspa6orrcu) npoz:ruua or $arra, qe 3a IIpbB nbr B KoMrro3r4Trroro HaHocrpyKTypHo Hr{KsrroBonoKpt4Tl{e ca v3ltIoJr3BaHI'I HaHorracrI4IILI or ropellocoqeHl4t AeroHaIIaoEtHo rronyqeH rraHopa3Meper{
'4[IaMaHT DND' roftro vl"'a ro-pul3JII,IqHa Mr.,Kpocrpy*Typa pt ro-pa3nr4qHt4 cBoftcrea o,rr43IrOJr3BaHLrr Aocefa B cBeTa.

Xaparrepna qepra Ha AoKTopcKara prupa6orra e orrJrHo z3pa3erFrara ge"iaitttusupaHocr rrprronl4caHI4e Ha rexHonorl4tlHl4Te pexllMrr 3a IroJIfraBaHe Ha I{aHo- H Mr{KpoctpyKTypErI4Te HVKeJroBtrlroKpLITI'It, KaKTo rz no4po6nl'ITe eKcrrepl{MeHT€ulna ralnz.14 n.ocneAoBiereJIHr,I cr:brIrKI,I Ha rlon,r,.a-
BAHETO VM.

3a crxa'neFlae' B AI'IcepraIII4tra He ca I'3HeceHLr cpaBHr4TeJrHz pe3ynr ail4 3acrpy*Typara r..csoftcrnara Ha HVKeJIOBLIT€ noKpr4Tprfl. c BfpaAeHIz B Tflx 3aKyneHI4 ,,or cBeroBllu.f, ra:rap,',HaH0qacrrlult'I n 3a raKI'IBa C BrpaAeHu B Trx HaH0qacrlrrlk, rroJrrreHI4 rro ropelocoqeHr4{ rrareFr-ToBaH MeroA' cl'Iara sa6ereNKa ornpaBtM I4 KbM cneABa[Iure paspa(5orK:r4, r,rMarr]ur orHorrreHrde
K:bM ,4r4cepTar\prflTa.

flpaHoczre B ApIcepraIII'oHHara pa6ora ca Beqe orleHerr{ no BpeMe Ha 3aqr.,rara, a3 cr,rqoTaKa fr,I [pr{eMaM"

pnBarr :;";n::;#::;?i;lT"ffiff"HT::T:H.#Jtr#
Pasrn 

ABe ocHoB'rl,r reMarr,rKr4:



1. Ouarase na 6e:rroKoBI,I noKpr4Tnfl c rroBrrrrreHr4 ftrasrzr<o-uexarHr,rrrHrr clnoftcrna Bbpxy
MeTiIJrHr4 MaKpo[oB:bpx[rocTr4, KaKTO CneABa :

1.1. Kovrno3I4THLI HLIKeJIoBLI rroKpr.rrrrr c MrrKpo- r,r HaHopa3MepHr4 ro6anr<u Ebpxy
cToMaHr4 r4 qyryHr4.

1.2. Korvrno3HTHH ,,aIrarIltr-HaHo4;LIaMaHT" tloKpr4Tlrr Btpxy r{eralHrr I4MrIJraHTaHTr4.
1.3. KanaenLr noKpr4Tr4r ubpxy MeI u MeAHr4 crrnaBh,,
1.4. cpe6rpHr{ rroKpr{Tr4J{ Bbpxy MeA r.r rv{eAHr4 crrnaBr4.

2. Ortarane ua 6egroxoBlr rloKpl{rfus Bbl)xy Mr{Kpo- KxagqnoBbpxHocrr4, KaKTo cneABa:
2.1. HrarenoBlt rloKpIl'rl4tf, Bbpxy Mr.rKpoqacrnqz (nrrpxy MraKpopiuMcper{ Ar4aMaHT).
2.2' lloxpurllt or cpe6po, Me,4, xeJlfl3o v Ht4KeJr Bc,pxy HaHoqac'rr4rlr.r 3a nao4zsrzqapaue

HA CTOTII{JIKI4.

2"3" HurenoBI'I rIoKpI4TLIj[ B6pxy Mr.rKpo- u HaHorraorr4]rlu 3a BfpaxAaHe B KoMrro3t4rrHr'
iloKpr.rTkrsvnv)\pyf uKoMrro3r.rTHuMaTepvuru.

2.4.Ilurcett - xeJIesHLI noKpt4Tlas Bbpxy HaHoqacrr.rrJv 3a uo4u(raqr.rpaHe Ha qyryHeHr.r
CTOIII4JIKII.

flo ropuule ABe TeMarI,IKIr KaHAI,IAarKa'r'a e r43oneABana. [onyqaBaHero r{a [oKpr,rrr4sr*,
TflxEara MlzKpocrpyKTypa u Srasuro-MexatullqHta cnoficrsa (rnrp4ocr, r43rrocoycrofiraeocr 14 Ap.).
flo-nararurc, usnon3BaftKll Te3Ir pe3yJlTarr4, KarHAkrAarrura e rrpeArrox,rzna ycbBbprrreHcrBaHr.r
TexIroJIoflIrrHI'I pexl'IMu (rexnolorzu) sa [pI,IJIo)KeHLIe B npaKT]wKarat, HrKoLr or Kor.rro Ber{e ca
npHnoxeHr4.

Kaxro ce cIIoMeHa Ilo-fope, TpyAoBere [o KoHKypca ca pa3npeAene]{kr B ABe rpyrrrr.
MonorpaQuqnusrnarero6xnaqallnayunnny6ruraqzil_ 6scrvrcaHvrflra5nc6opHraqu

na r<on$epeHIIrII4, Karo rpyA Jtlbg ce rprrrroKplrBa c Ar{cepr ar\vt;,Ta. Elseru 3aeAHo re3r4 rpy,4oBe
Morar Aa ce o6o6lqaT rIoA TeMara ,,KoMno3r,ITHrr Hr,rKenoBr,r rroKpvrrvs. a MIaKpo- r,r HaHopa3MepHla
4o6anrcra, orJIoxeHI4 BT,pxy croMaHa z uyfyuu" (sauannero e Moe r,r KopeciloH rrrpa cno4roura [.1
Ha nyHKT 1). Kru rlaKera e rpunoixeH o6o6rqanarrl reKcroB Mareprrnn (paarrpuara aHoraqux) or
26 crpauuqz, mofiro e I{JIIocrpI{paH c MHoro (fnrrypa, MrrKprocrpyKTrrpr4, rpa(fnrcz u ra6pylu;..
Harcpal rofi sanrpllrBa c I43BoArI I{ nrlTeparypHr.r r43ToqHarlrz. l\noraqnr.u a o6.pMeHa MHoro
4o6pe no4 Soprrnara Ha MoHoreMarLIqHa cryrns.r4r rrpeAcrarBJrrBa eAHo 3aBr,p-"*ro rorrorpa$uvup
{sno' B reNrarzqHo o'tHoIrIeHI,Ie MoHorpaQraunzx:r rraKer rroKpLtB€} AoK,[opcKara Ar4ceprarlur, Karo
-[ AorrbnBa 14 pa3lrrplptBa c HoBI'I LI3cJIeAI]aHprfl Lr pegyrTaTn. flpuuclcure Ha MoHorpaQr,ruuarz
aHorarl[t ca [pe,qcraBeHl.r 3aeAHo (e4uonpervrerlro) c [prr]Froclnrrre MoMeHTr,r Ha. a3Br,HMoFro-
rpaSravnur [aKer, rIopaAI,I Koero Iqe 6rlar ortreH.rr]laHr,I rro ro3r4r HarqI4H rzr or MeH.

?IgsrHN4olrorpa0uqHzsr raKer BKJrroqBa 2"2 ny6turcaqau (l an:rope(fep ar, 9 n crrHcaHMA vl12 n c6opuutrl{ Ha xon$epenquz), roraro r.rMar reMarr4qHa HacoqeHocr, KaKTo ra3vt :r,tr
I[oAToqKI{Te 1.2,1.3,7.4,2.1,2"2,2.3 u2.4.Irlnz o6o6rqeHo Ka3aHo, TeMar[lrHutakrMHacoqeHoctf
e: (a) florpurux Bbpxy MaKponoBbpxHocrr4 arrarr4T-HarroArrerMaHrHt4 Bbpxy MeraJrrrrr
ITMIIJIaHTaHTI4 I4 KaJIaeuvI u cpe6tpHr.I Bbpxy MeA Lr MeAHr{ crrJraBr4 (I .2:., | .3i , I .4, ) n 6) florpurml
Bbpxy MI4Kpo- I4 HaHorIoBbpxHocrI'I - HzKeJI, cpe6po, MeA I{ xeJrr3o Bbpxy Mr4Kpo- 14 HaHoqacrr4llr,r
(2'1, 2.2' 2.3,2'4).I'IgsrHl\loHorpalpnvnutr rraKe'r e oSoprvreu KBrro rpyna or orAeJrHt4 sraruvr vI
.4oKJraIu, rIoApeAeHI4 xpoHoJrorl4qHo rlo roAilHu. Te ca patHotreMalvrqnn, so o6elzneHr,r 11olt,
o6nloro 3afJIaBI4e ,,TbHKu [oKplrrI4.f,". llpuuocure KbM Trx cbrrlo raKa oa[]leAcraBeHr4 cbBMecrr{c}
c np[rHocHr,rre MOMeHTr,r Ha naonorpa(purrHr4r rraKer.

HayvuouscnedoeumeJtcKams defiuocm (pa6orara ro AoroBopr{ u rpoeKTrr) ua xau-
A[narKara e Mllloro BrIeqarJItBarIIa I4 sceo6xnaraa. Or npwroxeHnre KbM KoHKypca 11r{cMerrr
MarepI4aJTI'I pt cnyNe6Hu 6enerxxu ce Bn)K.4a, qe A-p Kaparuosona e yqaorH7K s 26,
HayqHoI43cJleloBarencrr'r paspa6orxu (npoer<Trl rI AoroBopz), n 2 or lcoaro rr e pbKoBoArrreJr, a B
ocrarIaJII'ITe - yqacrHIaIt. fioronopl,ITe c rlaprHboprl r{3BBH Enponeficrcvs c:6ro3 ca 3 (c pycux), c
rlaprHbopl4 or Enponeficrus cBro3 - 1 (c flonlla), AoroBopt4 ro eBponeficrz npoercrz (enpo-



rleficKl{ paMKoBIl nporpaMl4) ca 8 v ro 6r,nrapcKr4 rrpoeKTr{ (o MOH, IlaqzoualeH LrHoBaurroHeH
SouA, BY3 urry.) __ 14.

UsofipemameilcKama defiuocm Ha KarHrt4AarKara JrLrrrr4 olr rpr4Te npr4Jrol6eHr.r aBTopcKr4
cBl{IereJlcrna (r cnanropurno), eAHoro r43AaAeHo r Er,mapurr, Ipyrr4re ABe - s CCCP . Te ce
orHacflT sa pa:pa6orKara Ha ,,Pa3TBop 3a o6naenno [oxaJrarBaHe Ha MeA r,r Me,uH14 c[ra]3r4,,

',Pactnop Anfl xl'IMurlecKofo ocaxAeHus floKpbrrr,rr Ha ocHor]e oJroBa Ha lvteAb r,r ee crnaBu,' (pycl.) u
,,Pactnop rnfl xl{Ml4qecKofo cepe6peuua" (pyc.). Kan4ra4aucala HMa vr oue 4 u*iop,"*"
cBr4AereJrcrna, oSrnenr4 cKpoMHO OT Hes v3BbH KOHKypca (nzN r.6).

BnedpumencKsma dertnocm Ha KaHAr.rAarKura o cr,rr{o 'raKa MHor.o lrrreqarJrsBan\a H
sceobxearHa' KalrAI'IAarKara I4Ma BHyIrII,ITenHo BHeAprBaHe Ha paspg6oucure r4 To c roJrrM r{KC}Ho-
MVqecKLt e(feIcr or rtx. Te ca BHeApeHpI E Muoro 6urapcrcu 3aBoAt4 ra Qzprraz raro ZMXBII-C'apa
3aropa, HIIKM ,,Baryyuna 'rexHura"-.fu6on, ?IPT-CoQzt, LInwuiy,i .r,, Mr4KpoeneKrpoHpr6a-
co$ur, ,{co,,PeclpoM", co,,Pa4r.roanapuil4r4 TeJreBv3r.rrr"- (},o$ux,wucruryr uo cro6qureJrr{a
TexHLIKa e fllon4Ian,,,ABToMarraKa"-XacKoBo r,r Ap. fo'ronu 3a crorraHoKa pe4nr43ar\v.s. ca onle 4
TexHoJIorI4rI 3a or.IlaraFe Ha noKpLITI,Is. 3a nHe4prBaHero Ha re>(rroJrotrlr4Te r4 pa3TBopure ca
npr4no)r(eHpr Ha,4nexeH 6pofi 4orp,reurz (nr.rN r.6).

IledszoeuwecKsmo deilruocm Ha KaHAr,rAaHTKara e cr,rrlo rax:-a za6elexr4Ma. B uoueura rs
B0AI{ ylpaxHeHl'Is no Texnonorpls Ha Ma.TepllaJrr4re n TV-Co$vxuvtMayqaarue (rzLro cbaBTop,) B
HarILIcBaHero H;a I yue6no rot\aafilno (Prrcono4crno 3ia yrrpilttueHlrr [o Texuonolr.r i tu
Marepuanl4re). Ocneu roBa e rlpenonaBilna xtrMLrfl. s 'lfexHo-rrorurlHoro yqr4rr4ilIe ,,Ererrporrlrlr
cI'IcreMI4" rtlt TV-CoSzx, no4rala e qbrrlo raKa 14 ceMrlnrapHz yrrpanmeHlrx no fpaxlu"anuiurrt"-
Ta KbM KareApa ,,fpax4ancKa 3arrllaTa" rtprl Tl/-Co$ux. fle4alorzeocKZrrzr 4efiHool Ha KaHArrAar-
Kara rrle 6t4e pasrneAaHa no- no4po6no n t.7.

Bcu'{Ko ropel'I3noxeHo xapaKTeplr3rrpir rJr.ac. A-p Mar.xrrna, 341lanra Kaparrosona Karo
KoMIIJIeKcHo o(poprvreua JII,IqHocr - I,I3rpaAeTr yqeH, r43oneloBareJr l.r raso6perarel, arKTr'BeH
Br{enpr4Ten Ha rrrroBaur.roHHr{ TexHoJrorr4r{ r,r 4o6,rp [penolaBaren.

Tevarur<ara Ha Hayllnzre ny6rl4Karlr4l,r vr Ha ne1trroruqecKara 4efiuoor na A-p Kapa-
rto3oBa caensdam c npoQecuoHtulHoro r{anpaBneHue 5.6.,,Mar:epnalrr 14 Marepvrara3Ha14e,,"

5. OcnosH[ rrayqHr.r r{ HayrrHorrpr.rJror(Hrr [pu{Hocr{

ocHonulrre [pLIHocHI4 N{oMeHTH B TpyAoBere 14386rr AoKTopcKar:a rvaeprarrur, KaKTo ce
Ka3a Beqe' Kacarrr ABe reMarvxr'r (ezx 'r. 4) u ce piBrnexAar cbBlltecrt{o 3a rvronorpatfu\Hr4t4. vl
r43BBHMoHorpa(f ravuux naKer or ny6nr,rraquu.

Brpxy pe3ynrarl{re rlo reMarr,rKr,r J\bJ{s I u 2 Mofa Aa ilpvgHafl, cJre,4HrlTe ocHonrHr4
rIpI{HocHI4 MOM9HTI'I: (llorcuenr,re - HoMepallaflra Ha l3Lr4rupatull rro-Aony 'rpyAoBe e cbp,acHo cfixcb*a Ha
rpyAoBere sa loueurypa).

A. Hoeocmu ss HsvKflma
A.I. te npo6neu) - HsManprrHocr4.
4.2. @opun (uoeq xunc,ugd- Hsrra npr.rHocr4.
A.3. norcaseaue

aeepuuJxwgmga - HrMa rrpr,rHocr4.

ftoBl{ ItoHtTl4 g, HoBt4
noAXoAl'I' HoBl'I KHHeTnKI'I 14 MexaHV3MI4 Ha npoUecll, uonu rnacntpnnat\r4t4, HoBtI MeToA?r 3a [3creABaHe 14 a3rt4TBar]e .
HOBI'I 3aBI'ICl'IMOC'tl'l -- TeopeTLlqHI,I H eKCnepLIMgHTiurHI4, HOBI4 MOAeJTpI , tloB[ MeTOAV /rexnoloranl za o6pa6orBaHe v
n:pa6oreaHe , HoBr4 KoHcrpyKunn, Marur,{Htr r,r Ap.

forsNla qacr or rIpt4HocLITe ce ornacrr K6M ToLrKa A.4 - cr,3AaBar{e (pa:pa6ornaHe) Ha
noez 6esroKoBI'I MerorI'I ll qbcraBu (ua pa^:rnopa) :a orna]raHe Ha rroKlpr4Turr, KaKTo r,r u rroJrrrraBaHe
Ha HOBI4 eKCTIepI,IMeHTIIJIHI,I 3aBI4CI,IMOCTU 3a TtX, a vMeHHo:

KaM_feyarnfa Ngl:
Hoeu uemodu sq noilyqqnaHe:
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Bspxy pa3nLIqHI4 croMaHlr (45, 65T, 17CrNiMo6) u ntpxy ABIL Blr1La Br4coKorKt4 csepo-
rpa0urura qyryHl4 (nerra u I43orepMr{qHo 3aKaJreHV Ha left:rrur (osnavenn c AIDI)) ca HaHeceHr4
Hr4KeJrOBpr rroKpHTl{.rr, npI,I KoeTO :

- 3a nrpru IIbr B pit3TBcrpll 3a ornaraHe Ha KoMrro3rrrHr{ Hr.rKeJroBr4 rroKprirr4r e r.r3rro.rr3iBaH

HaHOpa3MepeH AeroI{aIIrIoHeH JIHaMaHT, rronyreH rro HoB MeToA tn c pa3nkrqHa HaHocrpyrKrypa
(4eroHaqr.roHeH HaHoALIaMaHr DND crrnacrlo US Patent No. 5353708). B re3r4 Hr{KeJroBlr
rIoKpI4TI4s DND-HauoqacrI4IIItre ca I43rIoJI3BarrLr KaKTo caMocrorreJrHo, TaKa vr n xona6zuaqlu c
HaHopa3Mepeu 6op NB [8, 9, 2, 4, 51. Parpa6orenv ca v rroKpr4.rprq caMo c BrpaAeHpr B rflx
HaHoqacrl4qKlr or TiN. Honocr npeAcraBrrflBavr cbcraBlbr (pearrrznare) ua pasrnopa 3a HaHacflHe
Ha rroKpr4rr4rra a rrponopqlrure lnM B Hero - pa3rBop EFTTOM-NICKEL,.
Hoeu 3a6ucuwocmu:

C uosui,s. HaHopa3Mepen DND-ALIaMaHT r,r HoBr,rrr piBTBop oer olJroxeHl,r KoMrro3r{Tnrr4
HI'IKeJrOBI,I rIoKpI4TI,It, KoHTo ca I43cne.4BaHvI u ca [onyqeHl4 HOI]I4 oKrcngp,I{l4gHTaJtHl4 3aBl,IcrzrMoo,r-u.
Honoctra IzM rIpoI43TI4qa orHoBo or Saxra, qe B rroKpt4t'vlfl'fa ca BrpareHz HoBr4Te HaHopa3Me]pnilr
qacrl4llr4 r'I4n (AeroEIaIII4oHeH HaHoAr.raMaHr DND o:brJrac,Ho US Paternt No. 5353708> z .le e
I43rroJBBaH HOB Br,r.4 pa3rBop EIF1ITOM-NICKEL .Taruea. HoBu 3aBucr.rMocrr4 ca:

- Erc.nepuMeHTilJIHI,I 3aBMcI,IMocrv ga BJrrrrHzero HaBLr)\a na 4o6anenlrre HaHoqacrr,rrlr4 or
DND, NB, TiN (uoor4enno I,I B xoru6uuaqur) nrpxy $rasraxo-lrexaHrirqHrrre cnoftcrsa (nrr,rrpo-
TB:bpAocr lI I{3Hocoycrofiqrasocr) na KoMrro3prrHr.r e.4Ho- z gnyclofiHr.r Hr,rKeJroBrr noKpr4ur{r,
o'rJIo)KeHH Br'pxy croMaHeHu (45, 65f, lTCrNiMo6) u uyryneHlr roAnoxKr4, rroooqeHpr no-rope.
fJlorpururfa ca pa3I,IrpaHI{ B cneAHr,rre 5 nou6r.rna\uvi 1. E4uocnofiuo Henourro3r{THo noKplrrve
o'r qllcr Ni /eclquocr or Huren-SocQopHa crnar,l ;. 2. El,ant>c"nofino KoMrro3llrHo rroKpr4rr.re or
G{i+DND); 3. .{nycnofino rorpurue Ni / (Ni+DND); 4. ,{nycrofino uorpurue Ni / (Ni+DNID+}{B)
u 5. ,{nycnofino noxpurue Ni / (f{i+TiN) 15, 7 , 8, 9, II,2, 4, 51.

- ErcnepuMeHTaJIHI4 3aBl,Iclrcr4Mocrr{ 3a Brl,IsHr4ero na rexHoJlorr4qHl{Te napaMerplr Ha
o'rJlaraHe Ha rloKpl4rzero (xonqeHTpallufl na DND B pa3TBopa, c:bc'rorHrr{e na DND B cycrreH3r,rt
vI:Jru B cyxo c:bcro-trHue, 6pofi Ha rloKpr4rvt{Ta - e4uocloiino KoMtro3MTHo Q{i+DND) ralu
4nycnofiHo raKoBa Ni / (I{i+DND) u r.H., BbpxlF (fLrsrarco-uexaHr4qHr4re cBoficrea ( rrauxporn,rpAocr
LI r{3Hocoycrofi.lprsocr) na noly.reHvre noKpr.rrr4r Bspxy croMaHa 45 [9].

3a roKpI{TI{flTa, HaHeceHpI Bbpxy MaKporroBbpxHocrt4 c reMarlrKr,r 1.2. Analrar-
HaHoAI{aMaHlIlu noKplrrkrflBupxy MerairHr,r r.rMrrrJraHTaHru ,1.3. Ka-uaenu rroxpdlr.rr B:bpxy MeA r4

MeAHI{ crIJIaBI4 u 1.4. Cpe6rpnu noKppITI4t B:bpxy MeA 14 MeArrr.r crrJraBrr, cbilIo rexa rrprr3HaBaM
npuHocl,ITe, cBbp3aHI4 C HOBOCTTa Ha MeTOAlrTe 3a rroJryqaBaHe Ha Te3r4 noKpr4Trzfl r.r c HoBocTTar Ha
lonyqeHure eKcnepuMeHTilJIHI,I 3aBr{cr4Mocrr,r. ,{orasarelcrno 3tL ToBa ca rplrre aBToporil,r
cBklAerenclfBa - LI3AaIeHI{ cborBerHo eAHo B Br,lrapul v ABe n Pycux. I\4eN4y BrrpoqeM,
KaHAVAarKura ul/.a flacrl4e I4 B olrle 4 anropcru cBlrAereJrcrna (sa,nucaHr,r r,r3BT,l{ 4oqenrypa:ra),
KOTTTO AOKa3BaT AOOTOBepHOCTTa Ha fOpHr4Te rrpr,rHocr,r.

Kru reuarnrca Jtlb2

Hoau uernodu sa nonyqanqHe:
Tyrc rqe KoMeHTI,IpaM npLIHocprre, Kaca€ru,r MeroAVTe 3a HaHacfl:ae Ha rrorpr{Tr4r Bbl)xy

Mt4KpO- r,r HaHopa3MepHr,r qacTrzqu, I,I3rroJr3BaHvr 3a piBnvr{HLr ueJrrz.
Pa:pa6orenpr ca HoBlr:

- MeroA 3a HaHactHe Ha IIoKpIlTr,re or (Hr{KeJr-rraHoAr.ralraHD) Bbpxy llpyrrl MprKpo-
peBMepHI4 AI4aMaHTeHLI qacrI4IIrI (c pasuep 50 pm), u:rpi[rBaril: ce B Ao6iurqHe na DNID-
HaHoqacrl.rull K];M pa3TBopa ga 6egroxoBo Hr4KeJrr4paHe Ha Mr{Kpopil3MrepeH A?raMaur. I{elra e
lonyqaBaHe Ha no-Ao5rp r,r ycrofiuun KoHTaKT Ha Mr4KporrHr4Te Ar4aMaHTeHu rracrlrrp ilpvr
cne.4Barloro IrM Brpa)KAaHe B KoMrIo3r4Tr{. flpzuocure ca a6coJrrorHrf, AoKa3aHr,r, rrfr raro Bcr.rrrro
npeAnoxeHo e Hotso' cb3AaAeHo e 3a rIbpB[I nTT oT I(oJI()KTt4Ba, lcr'rvr lcofiro ce qI4cJII{ r4

KaHALTAaTK:ra. Hoeu ca u pa3TBoplrre, 14 MeroAk[te 3a HaHac_f,]flle l17 ,201 .
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- Mer:o4 3a aKTI4BI4paHe Ha rloBr,pxHocT:raHaHaHoprBMepHu qaarr4rlz or DND, TiN, SiC
er AIN qpe3 HaHactHe Bbpxy ttsx Ha rloKpr.rrr{rr or cpe6po, MoA, HuKeJr v xeJrfl3o. Tyr HoBocr
npercraBn-fiBa BJlaraHero B ptrTBopa Ha HaHoqacrrlqr4 or D]rlD, obcraBure Ha pa3TBoptnre rI
napaMerpr,rre Ha lpoueca Ha orJraraHe [16,22,2':\1.

Klu rruu rpylra MeroAI{ no-KoHKperHo ca. npernoxeHr.r: a) MenoA 3ia ornaraHe Ha rro6]pr4Tae
or xeJlt3o I4 HI'IKeJI Bbpxy HaHopa3Mepeu TiN sa nro4u(fuqlrpar{e Ha xene3Hv crorrr4JrKu [5d]. 6)

asMepHr,r qacrr{rl].r or Sic c MeA a cpe6po 3a HaHoMo4u$uqmpaue
crrJraBrr (dlsiTMg) [56] (fftucneHze>: 15'6r e HoMep Ha HayrreFr
KyBaI{I4 CTaTVII4, IrO Ca IIoJIyr]eHr4r peaJrHr4 pe3ynTalrM c rrpr4Hocrrr4

ntOnreUrZ).

Hosu sa6uct4Mocmu:

- lJ[oly'renz ca crl4 3a .re6erpruara Ha rroKpt4Tuero (n:paseua
n npu4o6ura n'raca) o n Apylu) HaHeoeHu Bbpxy HaHopa3MepHrr
AI'IaMaHTeHI4 rlacrrrllI4 yHKIIr4t or rlpeABapr4TgJrrra'r'a froAroroBK a rra
rloBbpxHocrra Ha nolnoxKara (nouucreHa xI4MLrFIecKrz, c yJrrpalByK ldJrr.r lno Apyf Harrr4H) tl6].

A.5.T,

Krv rcyar44q Jtlbl

floly'reHu, ycraHoBeHr vupt ca AoKa3aHrr eKcnepr{MeHTi}JrHo zs6poeHrare no-AoJry Hog1a
raH[r4 u Qarru. Honocma LIM rlpot43TuLra orHoBo or o6clotrencrrloro, t" B iloKpLrrr4rra oa
BIpaAeHLI HOBI4 HaHOpa3MepHI{ qaCTI,IIIII TIII (AeToHaIILtO,HeBI HaHOALraMaHr DND, IIOnyqe)H
cbfnacHo US Patent No. 5353708> , a pa3TBopbr vMa HoB r]:bc'raB (<l noaz KoMrroHeHrra). Te ce
oTHac_sT AO Cne,4HoTo:

A. 3a noKplrlfrltra Bbpxy croMaHlr 45, 651, 17CrlliMo6, orno:xeHn rro rroBr4s Meron
onr4caH rro-rope f9, I0, 2, 3l:

YcramoneHo e, qe Ml'IKpocrpyKTyparar Ha nBycnoftnoro KoMrro3krrHo rrorKpr4Tr{e Ni /
(Ni+DND) 6es Henona reprrroo6pa6orKa, e auopQna [10].

- YcranoneHo e, qe MLIKpocrpyKTypara Ha ABycnofiuo,ro KoMrrrl3r,rrHo r[or(pr4Tr4e Ni /
(NiIDND), creIII4aJIFIo Bbpxy croMaHa 17CrNilvtro6, cre4 Herorloro repMr.rrrHo o6pa6ornaue rpr4
290"C B rerleHl.te na 6'raca ce rpancsopMrrpa or alrop$ua B rKprrcrilnrra $a:a Ni3p il0].

3a cy6crparlr or npeABapLITeJIHo IreMeHTroBaHa cloMaua45 
" 

yoir"ouqro cne4uoro [9]:
OnrzuvralHara KoHIIeHTpa\Lrfl na DND B pirTBopa 3o rorJr&r'oHe, Koqro ctcurypxna uaili-

BI'IcoKa MI'IKporBbpAOcr, e 5 r/t , a KoHueHTpa.rJvIflTa, ocr4ryprBanla uaii-nncoKa r43HocoycrolZr-
lrlrBocr Ha rroKpr.rrt4sra- 3 r/rt [9].

llo-4o6plr KaqecrBa uMa ABycnofinoro KoMrro3r4rHo rrot(plrrt4e Ni / (Ni+DND) e
cpaBHeHI4e c re3LI Ha eAHocnoftHoro KOMrIo3ttrHo rroKpr{tfr4e (Ni+DND) [o orFrorrreHrze Ha
MrrxporBbpAocl rr r43Hocoycroftuznocr [9].

- flo-4o6pr4 KaqecrBa I'IMa rroKpklTrzrero, Koraro DND-qacu4rlrzr,e ce 4o6anar K,bM pa3TBopa
B:bB BpIA Ha cyCIIeH3vIfl, A He B CyXo cb0TotHule, IIo OTHOIII9HI4€ Ha MI,IKpoTBrpAOCT Ir rr3HO-
coycrofivnnocr [9] .

.{nxcnoftuoro KoMrro3r.rrHo rroKprarze Ni / (Ni+DllD) nrraa ro-Br.rcoKa Mr46porBr,p4oc,r
(13000 MN/m2) B cpaBHeHI4e c ra3r,I Ha eAHocnofirnare (i<cycneHezonuu>) ol Ni r4rrv or(Ni+DND),
cborBerHo - 4900 u 12750 fr-rnt/m2; Je1.

flnycnofinoro rloKprrrze Ni / (Ni+DND) ul,ra nafi-rualro r43iHocBaHe (0,0022 dl) - S-]
rllbrLt IIo-MulJIKo B cpaBHeHVe c roBa Ha eAHocJlofiuzre (<cycuenszonnz>) noKprrrr{r or Ni prJrrr o:r
(Ni+DND), cborBerHo 0,018 u0,0I2 gll[91.

- Cnel TepMI'IqHo o6pa6ornaHe Ha IrI4KeJroBoro iloKpr4'rr4e MzKporB,bpAocrra ce rroBrrrrraBil
ro 2 nt'tu 3a BcI,ItIKrt pI3cneABaHI,I rloKpr,rrr,rr B cpaBHeHpre c ra3kr Ha HerepMoo6padorenoro
noKpt4Tl4e (Pexzrra Ha repMvrlna o6pa6orKa 3a Bcr{rlrKu:290"C B TerreHr.ro na 6 .{aca) .
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BcaqKr,r Hs6poeHr,r ilo-rope rpr.rHocHrr (larrra
KaHIVAaTKaTa, KoeTo e cBbp3aHo c [polbJrxa.BaHe Ha
6oqaeaHe Ha Ar4ceprarlrroHHara reMarr4Ka.

ca ycTaHorleHr4 14 B AlncepTarlLrflTl HA
paborara fi no pasn_urprBaHe vr. 3a[T,rr-

3a rroKpHTr4J{

3a cy6c,rpaur or HeueMeHToBaHa r.rnu qeueuronana crouaqa l TCrNiMof e yoTaHoBerro
CJIENHOTO:

-- l{afi-rsucoKa Ml{KporBbpAocr (n608 IIK 0,02) r4Mar ABycrofiuure rroKpr,rrr.rr or Nj /
G{i+DND) cnteA rtxHoro repMnqHo o6pa6o'maHe, Kosro e c oKoJro ll% ro-Br4coKa or
MrrKporB:bpAocrra ua repnaoo6pa6oreuo noKpr.rrr4e or qr,rc,l Ni (1452 HK 0,02) [3].

E. 3a TIOKpI'ITI'Ifl BBpxy cy6crparz o:f Jrern vr z3orepMurrHo 3aKaneHr{ Ha 6efiuur
cQeporpafrvrHu qyryHlr, cborBerHo cbc cbcraB: l. Fe - 3,76C-2,i2Si-0,-?r5Mn-0,0195-0,032p /,wt"o/ol u 2. Fe-3,63C-2,59Si-0,30Mn-0,010S-0,034P-0,53Cu lwt%ol cr,rrlo ,luou 

"o 
ycraHoBeHr.r Horr4

$arcru v ra."Hpr. Te racasr KoMIIo3IrrHI,I Hr4(:eJroBrr rroKpr{Trrr c BfpilA$Hr{ HaHoAr,raMaHTerrr4qacrI4III'I or HoBrIq BnI v HaHeceHI{ c HoBus fta3TBop. Bcuqrfl $arrn v ;4LalrrHvt lro-Aony H{Mil1
TeMarvqHa o6qnocl c ALrceprarlprflTaHaAoKTopraHTrararr ca r,r3tBbprxeHr,r 3a n.bpBr,r rlbr.

llo or'o'reHl'e Ha Ml'IKporBbpAoclrra Ha r[oKpkrrrr"to 
"ou"ti $axrr. ca cJreAr{r.jrre:

n l. WsomeltMuuhto 3aKiureH qyryu (ADI) cr,c
i / (Ni+Dl{D) (552 HK0,02) rr B r43orepMutrHo

reHo noxpt4rrre or Ni / 0,fi+DND) u or Ni / CNi+
npr Herepnaoo6pa6orerro rroKp?rrrre or Ni (53tS

HK0,02 a B Jrtr vyryH cbc cscraB 2 rryu uereprvroo6pa6oreno rroKpurae or Ni / (Ni+TiN) i604HK0,02) f6,7 , g, 11, 4, 51.

- Haft-nucoxa Mr,rKporB:bpAocr (ll14 HK0,02) e noryqeHa cneA repMr{vno o6pa6orBaHe rila
HI{KerIoBoro rIoKpI'IrI{e rlpr4 290 oC, 6 h, B rlotKpllrplsra Ni / O{i+t}ND) Bbpxy Jrrr qyfy1r or,c
cbcraB (1)" 3a I'I3orepMI4vHo:JaKaJIeH.{yryH cr;c crcraB (1) i (2) nazr<porBpbpAocrra e lll2
HK0,02 f6, 7, g, ll, 4, 51.

cneA TepMilrIHOTO IrM
T'a3vr Ha norpururra 5ea
Ho 3a [oKpt4Tr{s Bbpxy

[Io ornoureHlle Ha ItHocoycrofi.rvsocrra rJa [oKpr.rrr4ero HoBr,rr,e lparru ca c,[erHr4Te:
- KoHcrarzpaHo e, qe JIerI'ITe qyryHr4 cb,c cbcraB (1) c rconano."rr" noKpr.rruq or Hafro-

puBMepHI'I 4o6anlcu LMar Ilo-BlzcoKa rl3Hocoycrofiqr,rnocr B cpaBHen.ae c r.d3pr )fla,ryryuia 6es
TaKIrBa rIoKplITpI{ (2-5 n1'ilu uo-rucora). Ctrqprre noKplrrr4r Br,pxy qyryHrr rroKipBal4-10 nrru ng-
BucoKa kI3Hocoycrofi'rusocr B cpaBHeHze c Hr.rKeJroBo rroKpnzrrde 6es HaHoao'6anrcra [41.

- VcranoeeHo e, qe eAI,IHcrBeHo AnycJroftnoro KoMlo:rr.rrlro noKprnlre Ni i (Ni+DND), 6es
uIvI c repMI'IqHa o6pa6orra, HaHeceHo Bbpxy I43o-repMuqHo 3aKaureH uy.y" (crcra.n [), nMa no-
BI'IcoKa I{3Hocoycrofiull4socr (crornerHo 0,88.1 )/ u 0,69.107) or ra3r4 r{a 3aKa.lreH vyryn 6e:
rroKpr4rr4e (0,65" 1 07) 16, 4].

KanAIaAarxara e [onyquna v MHo]ro Apyrr,r HoBr,r eKcrrellrrMerrranHu Sarcrz 14 ilaH1r4 3,a
HI'IKeJIOBI'ITe nOKpI'ITI{'u' HaHeCeHI{ Bbpxy tIyIyHI4Te IIO-rOpe, B KOLITO Ce) npaBz CpaBHeHr4e Hie
ll3Hocoycrofi'{IalBocrra npu pannl4qHz HIrKeJroBr.rr rroKprzrrrfl, c z 6e:l t.rpr""no o6pa6ornaue,
KOr.rTO ft4 rrpr4eMaM,6ez laru us6poxeanr.

Krtr renaararca }{b2

Tyx rqe I(oMeHTrIpaM rlpt4l{ocure, Kacaeurr [onyqeHr.rre HoBr4 Qarrz vr Aap1Hvl
Bbpxy MIrKpo- I'I HaHopa3MepHI,I qacrrlull, I43rroJr3BaHkr 3a painr,rrrHr/r qenu.

flpz ouaraHe Ha )r(eJrr3o tsbpxy HaHoqacrrurqu or TiN:

TTa Ha Hr,rKeJrolBr.r rroKpLrTr4s rrbpxy qyryHt4
o6pa , 6 h, ce rroBr.rmaB? lor 2 nttu lB clpaBtreHr4e c
TepM (c:sqoro e ycraHoBeHo r4 B Atrcepra)t\vrflTa,
croMaHeHu noaloxxz).

- VcrauoeeHo e c TEM aH€IJra3, rre [oKpr4Tuero or ]xerfl3o nbpxy r{aHopagMepun TiN-qacrurlt4 e paBHoMepeu auopQeu clofi, cbcraBeH or orne.rrHfl namorro6yJu4 o roneMuua l-2 nrn
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1221. (yrouHeHlle -- B eneKTpoHHI{t Mr{KpocKorr ce rpon'bqBa noAnoxKa c HaHeceH cnofr or
rroKpr4Tt4 c )KeJrr3o TiN-nauo.racrzqz).

- YcrauoseHo e, qe BbIIpocHrlTe HaHouo6ylz o6pasynar MoH()cJroeH rcounarreu cnoff
Bbpxy HaHoKpricrarrx.rre or TiN [22].

- VcraHoeeHo e orle, qe BpB3Kara Mexny naHorro6yJrr,rre il TiN -nauoKpr4crlnrrre e ilo-
3lpaBa, orKoJrKoro rrrr.r MexAy caMrlTe nauorno6yrm 122].llpll ouaraHe Ha HI'IKeJI I,I Apyru Merilrr{ Bbpxy HaHorrarcrr4rlrr or DND, T'iN pr Sic /56/ lr
rIo-KoHKperHo npn orJlaraHe na: a) Xersso 14 HlnKeJI Bbpxy r{aHopa3Mepen TiN :a lro4ra(fraqupage
Ha xeJre3Hll crorlrlJrKu 1561, 6) Mea z cpe6po Bbpxy HarropiuiMepnr.r qacrr.{qrr or SiC sa
HaHoIvIo4z(bI4KaropI'I Ha crorIIlJIKH Ha uuryMr4Hr.reBa ocHoBa AlSiTMg [56], ranauAarxara npeAnarra
(nusupafircu @ururo-nrexaHnrruI4Te cnoftcrna Ha cnJrallr4Te B TBr;p,4o o*,crorHrre cneA
Irao4ra(fr'rqupaHe c ropefiocoqeHl4Te HaHoqacrr4qra) cne4nzre ABe orrrrlrdanHLr rexuoJroruu:

- Texnolorrl\IeH pexl4M c pH : 4,6 rtpu T : 50oC sa 6esrororlu [r)Kpn.f Afl or HrrKeJr EbpxyDND u TiN. llpu ro3lr pexuM KoJll{qecrBoro Ha ornoxeHrrl{ HVKeJron clofi e B fpaurzrlara l g-120
reru.% [56].

- Texuonorur{eH pex}IM c pH: 10 u upl.r T: 85oC sa 6e3roroBo HaHac.f,He Ha noKpt4Tue or
x(er'f,3o Bbpxy DND z TiN . flpu rosz pexs.IMI KoJII,IqecrBoro Ha orJro)KeHr4r cnoii xens3o e n
lpaHlrrlara 28-30 rern.% [56].

E. OdozamanaHe Ha cbulecmry$au4ume sHaHun
E.I. il,

HU - HflMA [pr4HOCr{.
E_Z lryr" "0"r"^r""r. ,i - lpeArrqa or HecrroMeHarure Saxru r,r
raHts.u (a re ca n'troro6poftnu) o6orarxBar cbrrlecrByBarrlvre HLr 3HaHrrs 3a BJrr.rf,Hvero Ha HaHo- 14
Mt4Kpopa3MepHI'ITe qacrrtllu Bbpxy crpyKTypara a $r.rsuro-MexarrrrqHrare onoficrBa elil pa3nr4rrHr4Te
Br4AoBe IroKpI'ITpI{ BT,pxy MaKpo- I{ Ml'IKpocydcrparz - uafi-neqe Bbpxy KoMrro3r.rrHr.rre rroKpt4Tt4.f,.

B. Ifpunocu 3a npanoilceHue
B.l. B uavquama nparcmurca

B uayvuara npaKTLtKa N/torar Aa 6t Aar rrlpuno)Keua/[3no:rssaHu (a rurcoz ]Belre ca npr4Jno-
Nenz/zsnoJI3Ba.HI{' Koero JIIaqrI or Ill4Tr,rpaHrlflra) ncr,runn lroBr,r MgroAr4 c BnaraHe Ha HoBr{Te
HaHorracrrlu[ u HoBrITe peaKTuBLI B pa3TBOpr4 3a nonyqaBaHe Ha [oKpr{Tr4s Bbpxy MaKpo- u
MLIKpotIoBbpXHocTI4' KaKTo I'I B0I4[IKI{ HOBI4 eKcIIepI4MeI{Ti}nHo ycTilHoBeHI4 3aBrrc.aMocTkr rrp[
OTJIATAHE HA KOMIIO3I{THI,I HAHO.4I4AMAHTHI,I (IA HC4ZAUAUTHU) [OKPI4TI4', IIDCOqEHI,I S r. A.4 Z A.5
Ha rrpr.rHocure. I{zrupaHvrflTa (ua 6pofi 26) nolca:nar HeABycMltrcJr(lHo, rre re3r.r HayqHr4 rrocrvxeHr.t,
ca Beqe Bb3rIpI4erI'I LI z3IroJI3BaHI{ or Apyrkr yqeHn - y Hac n n uyN6zna.. Bes Aa noBTap{M Ka3aHo,ros A/ u A.5 [Ie or6elexa, qe ocHoBHlrre HayqHr.r [pr,rHocr4 ce 6a:upar na HoBocrra Ha
I{3rIOJI3BaHI4.[ 3a nbpBrl IIbr HaHopa3MepeH AeroH€r.rlr4oHeH Ar4aMaHT DND Ki]To y.trKqanallra 4o6anma
K:bM pa3TBopI'I 3a 6egrorono HHKeJIoBo rloKprlTrle, KaKTo 14 r{a rroBocrra Ha caMVTe pear(TurBr,r B
pa3TBopa' HaHeceHI{ Bbpxy naarpocy6crparvl, o qen rloJlyrraBaHe rra loKp urvttr e rroBr,rlreHa
MI4KporBbpAocT rr no4o6pena n'r3Hocoycrofiqun,0ct. Honocl e kr yora1oBegoro rroJro)Kr{T€JrH,o
BJTIT'HLIe Ha repMI4tlnoro o6pa6orsaHe Ha cJlot trpu 290"C B TeqeHr4e na 6 ,aaca n,bpxy $uszr<o,-MexaHI4qHI4re csoficrBa Ha BcrIqKv I'I3cJIeAtsaHLI HrIKeJroBrr rrorprlTr4rr (loBa e r43BecrHo rr or
roKTopcKara fi [ucepraqnx). 11 orqe - I4HTepec [peAcratsnr]rar rroBkrre Sar1z, .4oKa3Ba[uaIIpe/4I'IMcrBoro Ha ornaraHe Ha ABycnofiuoro KoMrlo3vrHo rroKpkrrr4e Ni / (l{i+DND) /c nrop'
KoMIIo3rITHo rIoKpI'ITI4e Bbpxy r{plcro HI'IKeJIoBoro/ n cpanueHlre c e4noclofiHoro tKoMlroa"rt,,
raKoBa (Ni + DND), KaKTo I'I npeAllMcrBoro rrprrr t43[on3BaHe na Ao6anr<a or DND no4 Sopuar'Ha cycrreH3lrfl. rrpel.4o6asxa B cyxo cbcrosHr,re.
B. 2. B wucrceuepuama.npaKmuKcr

B unNeuepHara rIpaKTI{Ka Morar ra lrrrc npr,rJroxeHr{ (a HrKor' cir Beqe 14 nprrno)KeHr.r tr
eHeApeHz) pa^rpa6oreul4Te or KaHArIAarKara rexHoJrorrEu (rexuoJrofrrqFrr,r pexuvrz) 3a orJraraHe Ha
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HAfi-PUBNI,ITII{ IOKPI,ITI4S BIPXY MAKPOIIOANOXK]II OT CTOMAHA LI 1Y.YHLI, KAKTO I{
HaHOpa3MepHn rlacrkrqn. cne4na 4a or6enexa npznoxvMocrra r{a OJre.4Hr4Te
rrpoBepeHz Ha npaKTr.rKa TexHoJrorrrr4 :

Blbpxy Mr4Kp0- u
pa^:pa6oreuu z

HJTKOT{ oT pe3ynTaTr4Te Ha
Ha[r4caHo sa (PbKoBo.4crBo
1) no rervrara <<KoNllosr4THr4

MaTepr4ran IIo

- flolynpoMl'IIIIJIeHa rexHoJlofl4t 3a rroKpr4BaHe Ha Mr{Kpopa3MepeH rvaMaHT c /{BoeH
rloBbpxHocret+ clofi or Ni / (Ni+DND), npra Koero ce roBrrrraBa repMoycrofruanocrra Ha
MIZKpOHHI{Te AI'IaMaHTeHI'I qaCTI'IqLI B rrpoqeca Ha cr,rHTepoBaHe Ha oerMeHTr4 3a pt3aHe Ha KaMT,K
l20,r7l' (3a nocoveHllre cefMeHru, 3aKpelleHx.f no fiepr,rMe.bpa Ha ()roMaHeH A]rcK-HocureJr 3a MoKpo pr3aHe HaMpaMop' e ycTalloBeH yAbJIXeH eKcrIJloaTaIII4oI{eH cpoK I'I IIoBIruIeHa nrno-coycroiqr4BocT. Caurure a".*arrn 

"un:pa6orenH or cilJIaBI4' rlecT,AT,pxauu xo6alt,_c lo6u"*u Ha floKprzlz c Ni / (Ni+DND) nr,rrcpoHHx A]raMaHTeHuqacrlrrlr4 ( eax 4oroeopa no 6pfl Ha EK l-Ston e [20, l7l).
- Texuolorul{ 3a orJlaraHe Ha rIorKpI4TI4rr or Hr4KeJr, M€A, cpe6po 14. xeJrr3o tsbpxy pa3J1r{rrHrr

Br{AOBe HaHOpuuMepH[ y{KqaBalll,I qacT[rlu.
.- Texnonon4rlreH pexlrM (rexnolorz n) za Merankt 3trp,aHe c Hr,rKeJr, Me.q r,r cpe6po na

HaHopa3MepHlt't ytKqtaBailIkI qacTulll4,ocl4ryptBa[ yBenuqeHr,re Hil Haqi:urHgTo r4M TerJro lo 50o/ol16l.
- Tex.nonom4s' 3a orJlaraHe Ha 6esroroBr,r noKpr,rrprfl. rra Hr4KeJroBa ocHoBa BT,pxy HaHo-

pa3MepHr.r qacTuqu c ilp[noxeHrle 3a nro4r.r(pzqttpaHe Ha rryr.yHr4.
oceeu ropecnoMeHarl{Te rexHoJIorrIV o crsnareHa v ca r,r3cJreAnanr.,r csofrcrBara Ha lrtc-lepcHoytKqeHa aJIyMI4HrIeBa cfIJIaB, [peAHa3tHaqeHa 3a orr,.pt4Tr4{ KOCMOC, Bbpxy Korro e

ornoxeHo 4nycnofino KoMrro3r4rHo noKprzrt4e or Ni / (Ni+DND) c qen rro4o6pxnari" oru ,ro"r1r*_
HocrHvre xapaKTepI4crI4KI4 Ha crIJIaBTa (illorcueuue: cnJlaBra e AocraBeHa Ha r!{exAyHapoA}rara KocMax{ecKa
op6r'rralHa craHul4t c rpaHcloprHlrt KocMnrrecxu xopa6,,flporpec l8M" Hit 12.02.2013 r. B:bB Bpl,3Ka c u3rlr,nHer{rre
Ha 3aAaqa no MexAyHapoAHI{r npoeKr,,OECTAFIOBKA", s xofiro flaorBal'6 4rpxanu: AHuua, Br,rrapur, norura,Pycus, VrcpaHna uHexul, nrl. hucrurytbr ro KocMl4r{ecKx lr3are1BaHlt I,I TexHoJIrcfr4H Ha EAH).
8.3. B nedqeozu,tecrcarna nparcmurca

B ne4arorr4qecKara rrpaKTr,rKa Mofar Ia luilar r4:rrroJBBaHLr
KaHrrrAarr(ara. Tona neqe e HanpaBeHo or He.f, n ynpaxuenze Jrlb 7 ,
sa la60paropHr4 ylpaxHeHr4r no Texuonorr{r H€r MATepftanure> (uacr
HIIKeJIOBI{ noKpI{TI4s c MLtKpo- I4 HaHopa3MepHV ysKrraB atrr,Lr qacrr4r\u>>.

qacr or Hayr{HpITe I,I ilpunoxHl{ pe3ynra'rr4 Morar Aa Bne3Har B JreKrlr,roHrr,rt
At40rlunnr4Hara <-fepuzvuo o6pa6orBaHe Ha MeraJrlrre> n Ty-cosur.

6. 3naqnuocr lra ilplrHocrrre 3a HayKara rr npaKTrrKa'ra, rru'upa'e Hn rpyAoBer.e

3a HayIcaTa [peAcraBuBar I'IHTepec v ca 3Haqr.rMrd paspa6oreur4Te or KaH,4rr.4arKara Ho]82Merorl{ sa 6esroxono orJlaraHe Ha rG,HKIa troKpl4Trlr BT,pxy MeraJrHr,r noAnoxKr4, KaKTo r,r
ycraHoBeHI'ITe or Het HOBI'I 3aBrIcLIMocrz, $arrv, AaHrHr4 r.r ,fzsr,mo-MexaHr4rrnrr4 csoitcrea Ha
rloBbpxHocrnus cnoft' Te Kaca-sr rlbpBo, orJlaraHgro Ha rroKpr.rr.ar r]6pxy MeranHrd Ma6po-
lloB:bpxr{ocrl{ -- KOMITO3IITH}I HI,IKenoBr,r rroKptrrkrr Bbpxy cr,oMitHr{ rir qyfyHr{; a.rra.rr4T-HaHO:AUA-
MaHTHI'I TIOKpATVfl Bbpxy MeTaJIHI'MIIaHTaHT]A; KaJIaeHkr noKpLtrr{{ Bbpxy MgA rr MeAHr4 CrrJraBnu cpe6rpHI4 rIoKpIrrI'Is Bbpxy MeA r{ MeAHu crr.[aBv, a ETopo, orJrar.aHero Ha rroKpt4Tr4s Bbpxy
MaKpo- I4 HaHOrIoBbpxHocrI4 (nrpxy MIrKpo t4 HaHoqacrraqn) - HLrKeJr Bbpxy Mr4Kpoqacrur\u 3a.
BfpaxAaHe B KOMTIO3I{THpI rloKpkliltttx cpe6po, MeA, xeJlt3io Lr Hr,rKeJr Bbpxy HaHolracrprrlrr 3a.
rrao4zlpuqupaHe Ha cro[Ir4nKI'I; HI'IKeJr BbpKy Mr4Kpo- 14 Ha]roqacrvrr\u araBrpaxAaHe B r(oMrro3r4TErkr
loKpurl'Is IIJIr'I B o6euHz Marepuanu, HI4KeJI Bbpxy HaHoqacrlrrlz 3a ro4",$"o-opr4 Ha crona.rr6r4
oT rryfyH r,r Ap.

Ha TpyAoBere roBopr4 Lr rrxHolro MErofor(parHo rlrrrr.rpane _ 13
ca qr,rrt4lpaHr,r o6qo 26 rn ru - 2 rtr.ru B qy)KAn crvcatJprs.

on materials, IEII Engineering in medicine and bionogy society) , 6rlbrt{ B c6opuraqz ua ronQepeHIILInI n uyN6zna ra 18 urrz r c6opHzq" 
"u oo"6.p"rq#-"

Buraprax (rulucnar AoKznarencrBa 3a H.f,Koz rlr.rrr,rl anzs).
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3a gnaquuocrra Ha [prrHocr{Te roBopu u ueituata o6enaHa. Ha]FrrHou3cJreAoBareJrcKa 14
npoeKTHa 4eiinocr' or npunoNeHI,ITe Kb,M KoHrKypca lrvcMeHv Marepiluil4 ce Br.DKAa, qe r.;r.ao. A-pMar'xIrM' Kapa[rosona e yqacrHl4K n 26 Hayr{Hou3cneAoBiarencKz paspa6o,rrn (npoerc,rrzi z
4ororopn), n 2 ar rtx Karo pT,KoBoAI4TeJI, a B ocranilnl4Te -- Karo yrurr"ro. Or :rqx 

" 
rrupr"u,rp"

rI3BbH Enponeficrl4.r cbro3 -3 lcPycuxl, c naprHbopu or linprcneficxras cbro3 - I /c llorura/, noenponefrcrv nnpoeKrpl (enpoueficr<I4 paMKoBr.r rrporpauz) - 8, no eiurapcru ilpoeKrr4 (c MOI{,
HaquonaneH r{HoBarluoueu SoH4, Ey3 r,r Ap.) _ 14.

Anropcrcnre cBl'IAerencrBa (3 6p.) - eAHo npz4o6nrc n Eurzrpvrtr) a,qpyrr,rre ABe -- BCleercxzts cr,IO3 - ca cbIIIo raKa MHofo 3HaqaMrr. lfs e c'baB,rop xr B Apyrl.r 4 anropcru c*riAe-
TeJIcrBa (usnr,u rourypca), KoI4To cblrlo raKa HMar eJreMeHT Ha rroBocr Lr oa 3HarrnMvr.

KanrraAarrcura uMa BneqarntBalrlo BHeApflBaHe na pzurpa6orKr.r.1.e (rxnrouzreJrHo Ha rex-
HorofHrrHH uopualu) c roJItM HKoHoMIrqecxu e$err or rrx, llsnrpureuv ca BHeAlp sBaHvrs.B MHOro6rrrapcrcu 3aBo2IId ra Qraprr,ru rcaro LIMXJBII-CIapa 3aropa, HIIKM ,,Bax:yyvrna rex11ga,,-flr'r6or,
I4PT-Co$ut', VIYcruryr no MLIKpoeJreKTponurzL-Co$ut, [C)O,,pecrrpov;, Co ,,pauvoanaparrr vr
TeJreBI43I4{"-Co$ux, ?Incruryr no cro6rqureJrFra rexHr,rKa n llnon4zn, ,,ABToMaruKa,,- XacKoao,
KaKro I{ B rlpeArlprttrl{ero c M€lJrKa MorqHoor EoTTOM-XI4M upz TV-co$za. foroeu sacrollaHcKa peanI43alll4s ca 4 TexHoJlort[rv 3a crJlaraHe Ha rroKpr.]Tus. 3a AoKyMgHTr{paHe HaBHerptBal{ero ca IlpunoxeHH HaAJIexHI,ITe AoKyMeHTr4 rr []pororonn (nuncBar HqKoz nporor(ona
sa nHe4prnaue).

Bcr'rqro ropeI43JloxeHo MI'I AaBa ocHoB au.ae [a3arJrK)qa, qe rpyAoBere Ha A-p Kaparro3c)Ba
ca cralJaJru mldpoKo AOCTO{HVe Ha Harlrara r4 qyxAecrpaHHa HayqHa a uHxeHepna o6rqecrBeHroor,
3HarrLIM[ Cav aa rronyqunu HayqHo nprI3HaHUe ?t npaKTr4qecr:a [pr4no:KrrMocr ts rrpoMarlneHocrra.

7. fleraro.n'qecra gefinocr n y.re6Ho-neAaro.n'qecKrr rrprlrHoor{

lleAaroluqecra Aefinocr Ha KaHAI4AaHTKara e sa6eneNur,ra. B nrouenra Trr BoAt4 ynpaxrFre)Hilslo Texuolorl4t Ha Mareplr€ilIare s TV-Co(fzx . Harrucata e caMocrorreJrHo cAHo yrrpaxHeHkre Byue6noro rloMaraJlo ,,Frxono4ctro 3a yrlpalrueHzr rro TexHonorral Ha Marep[arnre,, 3a
cryAeHrvre or TY-CoSar (na CD nocraren). JBzna e c'6rrl(D raKa npeloAaBareJrxa rro xr{Mr,rr B

vI cvrcreMvr" KbM TV-Cotpnr, I(aKTo 14 e BoAMJta ceMr4HapHa
M KareApa,,fpax4ancra 3atrlraTa,' np^ Ty-Co$ux.
yve6nz AoKyMeHTrr rrperIeHJ{BaM, .re A-p Kaparro:ona e

406rp [perroAaBareJr c Aocrarbr{Ha rreAaroruqe0Ka epy Aprr\Lrrr u oIILrr.
flpeqemlnarvr cBrIIo raKa, qe HarII4caHVTe or Her yve6rna Marepkrie.nr4 (ynpaxneuze Jrl'q7 rr

pbl(oBoAcrBoro 3a ylpaxHeHl'Ix) npurexanar orllpeAeneu yue6no-rreAarorilqecKr4 rrpr.ruoc. KofrTo e:
OUEHCH C:bIUO TAKA TIOJIOXI4TCJIHO 14 OT HCI'OBI4TC PEIICH3EI][14,

8. Jln'ren flprrHoc Ha KaHArrAarKara B rrpeAcraBeH[Te MareprraJrr.r

B rIpeAcTaBeHI'ITe 3a KoHrypca I43Bbrr rvceprar\LrflTit 37 Tpy[a aBTopKara u1oa 2
caMocrosrennH ny6ru4Kallru (e4uara or KoLIre e anropelpeparbr Ha nr.rceprarl r^ru iy, n 14 rpyga
Tj[ e Ha rlbpBo Mtcro Karo aBTop, a n 6 - sa nro,Po. B uerupra or aBTrcpcKure cBnrAerercrsa (rvr
BKnroqBaM v re3I'T t't3BbH noHt<ypca) T.f, e Ha. BTopo Mtcro. Bruperu qe 11oHacron.rt"* ,,unpenopbrlureJlrlz KoJIeKTI'IBHzre parpa6orKl4, Iro BcIzqKo )rvrrnuI, qe yqacrlr ero Ha KaprAlrAarKala B
Ttrx e 3HaqI'ITeJIHo (or xau4u4arKara He ca [peAcraBeHr.r pirrenurenHrr [poroK orru 3arrporleHTHor.o
yrlacr'4e H zz). B HayqHol.3cJreroBarencrr{Te AoroBopr,r 14
IIpoeKTLI ( c [aprHr,opu or JBnpone frcrcum c.6ro3 _ g u sBurapux rrplzcbclBrle), rJraBHo Karo yqacrurar. Mour.e
JII4qHr.r BrreqarJrerrvs. or pa6orara u s 'IV_Co$zx roBoprr 5,6e4uremro, qe r_f, e pearHkrrr
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I43rIbJIHLITen Ha HayqHI'{Te piBpa6orKLI, T-l e rI,IXrIflT LI cKpoMeH TbJIKoBareJr Ha pe3yJlTarilTe Il
KoMrlereHTr{ara oSoprr'TLITeJIKa va aurluitcKr4 e3r4K Ha rroqrlz BclrqKt.r ly1lmxaryuu.

BcuqKo roBa MI'I AaBa ocHoBa*kre ra 3aKJrroqa, qe pe3yrrarr4Te Lr npkrH,cure B TpyrrcBere
ca JII4qHo neJlo Ha KaHrI4AarKaravIIV ca ocbnlecrBeHrl c uefigoro pemieBarrlo y\aarve.

9. Jluqnu ErreqarJreHrrfl or KaHArrAarKara

Moure JIar{HIr BrIeqarJIeHLIf, or KaHAIiAarKara l\arilpail or llepuoAa Ha paspa6ornarfie.ro Ha
AoKTopcKara ir 4uceprar\us, KaKTo LI ol cKplrlrra Ha Ar,roeprarluoHHara il pa6ora, 

""fito 
pelenqenr

6qx a3' ocne' ToBa a3 no3HaBaM Ka.HAI,IAarK?r a Karo Abnrororryrlr(JH qJreH Ha KoJreK,vrBa Ha
na6oparopus TIHBIJI-E@TTOM rpI'I KareApa ,,Murepuano3HaHr4e r.r rexHoJrorvrfl H;aMarepuaJrr4Te,,
npu TV-Co$zx.

Mozre JIITqHI4 BrIeqarJIeHLIfl or He.s ca orrvrrHr.{ -- Karo HayqeH pa6oruur rd r,r3cneAoB areJr rse MHofo cTpzKTHa I'I npeIII43Ha, MHoro pa6ornrzna I,I KOpeICTHa B orHorrr enltrra cr{ c ApyrrrreKOJIEIII,

or npnloxeHl'ITe HayqHIr, HayqHol,I3cneAoBarencru, uso6perareJrcKrr, BHeApr4TeJrcror rI
neAaIOruqecKI'I TpyAoBe, KaKTo lI OT MOIIT€ IUTIHLI BfIeqaT'JIeIlvIfl., CTABa ICHO, qe I-p Kapari"CraO"a
e HarIbJIHo I43fpaAelFI HayqeH paSornur, MHoro aKTI4BeH BHeApr4Ten, rlHoBarolp u ao6rp upe11o-
,4aBaTen.

10. Kplrruqnu 6elexKrr rr rrperropbnrr

cbqecrBeHz 6eneNxa" IIleKrna uayvuara rrpoAyK*s.HaKaHALrAarKara Karo {rno HrMaM
cnoMeHa caMo HrKor,r ruou na6lroAeHLrg,u trperropbKr,r:

Jhancna 3arJIaBI'Ie Ha rlaKera or ny6rnrca\uu c iraouorpa(puqeH xapax:Telp.
Kau.4zAarrutavrMaMilJlKo caMocrorrremrz ny6lvrKar\vrv tirpya J1!9 u an:rope4epaTr,r Ha

Ar4gepTar\LrflTa).

-' Ten'raraxara B TpyAoBere 3a AoI{eHT, naft-neqe B Morrorpa Suuaur rraKer, cbBnaAa a ra3n
B AoKTopcnara i Al{ceprallufl, nopaAr Koero MHoro or lrpr4uocHr.rre MoMeHTV Era r43BbHl{vcep-
TaIIktoHHpITe ny6lzr<a\uLr ca cxoAHI{ c re3LI or Ar,rceprarl^n'ri.'To"arroKa3Ba, qe rlrMa Aopa3BrlTae v
rrp olbnxeHv e H a 14 3 CneAB aHr.rsTa oT [Lrc epT a\uflT a.

He ca Aocrarbq'rl MI{Kp.'HLIMKI,IT. Ha Mr.rKpocrpyryparil Ha noKprrrr4ero r{ Ha Mr4rKpo-
(naHo)uacu4ltll4Te c rIoKpI4TI4ero Bbpxy rqx, c Kor,rro Aa ce ro*axe HilJruqr4ero Ha rraHo- rr Mr4r(po-
pa3MepHrr qacrr.rqu r,r Ha r{xHara $yurqnr.

- B nybnI'IKaIII{Irre He ce I{3tcHtBa MexaHr43Mbr Ha y,nKrraB,aHe Ha qacrr4rrr4Te B TB:bplture
ldarepvaJrur -- I{anu HaHo- I4 Ml4Kpoqacrl,Iqr.rre caMo apMr,rpar Hr,rKeJroBoro (znu 4pyro) uorlplrrue
I{nI4 cnyxar I{ Karo pl3KycrBeHz 3apoAI{IrrI4. L'IsHeceHu:re u nyltumaurrzTe (far<,rz Kacarr rJraBrro
XI4MLI3Ma Ha Ilpoqeca Ha orJltafaHe Lr pe3ynrhpalql,ITe Szszxo-naexaHr4trHtr csc,iicrea Ha noyrpr.r-
TIJflTA.

- Jluucsa c'creMHo I'I3cneABaHe Ha BJIkIrHrrero Ha lo.n,noxKara Br,pxy rroKprrrl4rra.
Bcenosnecr'o e' qe rloAnoxKara I{ rloKpl4Tvero pa6o:rrr Ka'o eAHa eAr.rH]ra cr4cTeMa 14 He Mor,ar na6r4ar orKbcBaHa eIHo or Apyro.

He c'ara. -'cHo 3alqo npI'I HI'IKenoBLtre rroKpLtrrrr, Harrecerrr' Br,pxy p-d3Jrvr\Hvr.rorJror(KLr,
BI4HarI4 ce I43rIoJI3Ba eAI4H kr cblrl pexl{M 3a repvroo6pa6olBane Ha rroKlpr,rrprero --2900C,6 qitca.,
cneA Karo e oqeBI'IAHo, qe rIoAJIoxKI4Te B[rpts'fltt Ha rloKpzrlrero I{ olrrl4l\4aJrHrzrr repMr,rqeH peno4M
3a BceKr.r cnyuafi cneABa,qa e prunuqeH.

- B 4zceprarwflTa, KaKTo LI B TpyAoBere v3BbH Hetr, He ca rroKa3aH a cpaBHurenH' pe3yn-
Tarlr 3a Ml'IKpocrpyKTypara r'r osoficrsara Ha Hr4KeJIoBI4Te noKpr,rrLrr cbc 3arynenrn ),or cBeroBrrr4,
ra3ap" HaHorlacrlzrflrkr c HaHoqacrlarlllTe, rtonr{eHrl rlo HoBI4.[ 11areHToBarr Meron.
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- YcrauoeaJl cr,M HgKoa HeroqHocrr4 Iz peAaKrrLroHHr,r fpe,uKl,r B crarnr4Tg H. KoH.
AI4AarKara. B pa6ora }lb21, Hanpr4Mep, ABa rrru ce noBTap, py6purcara ,,AHarra3 Ha
pe3yJITaTaTe", a caMaTa cTaTLIfl e HanncaHa MHofo cXeMaTI,IqHo O KpaTIs4 LtpeqeHr4{. H.axou o1
rIpI4HocI4Te cQ oTHacqr Ao AoroBopua parpa6orKt4 c rlpoMt4llrneHocrra, Kolrro Fre ca 4o6peocBerJIeHI4 c nydrruraqur'I (Hanpzuep J\t56). 4.v,a.,a_ u Apyru 6erexrcz no o6opvrneHl.rero Ha
H,'IKOI4 OT CTATT4T4TE, KOLITO CrV CrO6rqT4JT YCTHO HA KAHIVITATKATA.

11. 3AKJIIOqEHI,IE

L{alocruara 4efiuocr Ha KaHrvrrarKara 3a AorIeHT A-p Mar. xt4MuK34panrca Kapasosona -HayqHara, Hayr{Hol'I3creAoBareJlcKara, aso6perareJlcKara, BHeApr{TeJIcKara z neAarorr4qecKara -
rloKa3Ba' qe r's e Ber{e yrBbpAeH yr{eH' a3cJleAoBaren uI BHeApI4Ter, rloJryq ura rpv3HaHr.re y Hac r.r B
'tyN6uua' flpnHocIz're ft n Hayxara u vHxeHepHara rrpaKTr,tKa ca 3Haqilnaz, oco6eHo npuroxuzre {paspa6orrcz s o6Jracrra Ha lbHKlzre H3Hocoycroittusu Hr4KeJroBLr rroKparr4,fl c BfpaAeHz HaHo- rzMI4Kpopa3MepHv qacrl'Iul4, orJlo)KeHI4 tlo 6esroxos MeroA. Tpa6ea Aa ce oueHz no Aocrofrucrnpcblrlo raKa u AefrHocrra fi raro fipenoAaBarejr rz Karo aBTop ua yue6uz rroMaraJra.

ll-{o ce orHacfl Ao roBa AanI4 KaHAunarKara A-p Kapa*o3oBa rroKpuBa Mr4Hr,rMaJrHr,rrg
HayKoMerpLr{HI4 noKa3areJlH 3a AOII€HT rqe or6elexa, qe orroBoptT Mr4 e rroJro)Kkrreren, Tg e

(z:n:su l3-re ny6ruKa\r4r4 rro AoKropcrcara ii paeiora) 37 ny6mxaryuul;
I I uouorpaSzuuu ny1tuxa4ura (npenuruaBarqr4 HopM arr4Baor 9 6p.),i
(uuoro HaA HopMarzBa or 5 6p.), 1 6p. prroaoarruo :a rru6oparoprrr4

ynpa)KHeHzr (ryx e crla3eH HopMarLIB:br), 3 anropcKt'r cBr4AereircrBa (TaKr.lBa He oe r,r3r4cKBar BHopMaraBa),26 nayuuol43cJleAoBareJlcKrl a [pr4JroxHu pazpa6oura (4areue HaA HopMar usa or 26p') u 26 Iurupautzx (uuoro HaA HopMarr,rBa or 3 6p.), ot t"* 1l qy)KAz arwrcaHvrfl 2 u v c6opauguua rcoHSepeHr\t4r4 n uyx6aua - 6 (crqo raKa HaA HopMarzBa or I 6p.). llo.{1u Bcn.rKr4
ny6luxa4uA ca orlleqaraHu B aBTop]rrerHr4 per-leH3r'rpaHu ctrvtcaHlfl,2 or rrxe IrMrraKT Saxrop,
1:^:.::::H caMo roKa3arer.qr 3a caMocrorrerrHt4 rpyAoBe B h H3BIH re3r4 B vouorpa4nrrHoro
o6o6rqeuue.

Tpy4oeere fi croreercrBar Ha o6.seeuoro B KoHKypca npof,ecuorranHo HarrpaereHrae 5.6.B :aKflro'{eHae' cblJlacHo 3arcosa 3a pa3Burvte Ha aKaAenvruHun c:bcraB n peny6lzrca
Etnrapal z flpaszlHvKa 3a HefoBoro rrphno)KeHt4e, KaKTo 14 c:br,rracHcl KoJrvrrec,r.BeHr4Te rloKa-
3areJIH 3a AoueHTypa, yrB:bpAeHrz e flpanvrrHVKasanpugo6mBaHe Ha Hayr{Hpr crerreHr4 14 saeMaHeHa aKarel{vrrrHu AJIbx(HocrIr na BAH, cqLrraM, qe KaHAA,4arKara omoBap.rr Ha[brIHo Ha
r43ucKBarftlflTa 3a noIIeHr' llo rasz rrpprtruHa HaMI4paM sa ocHoBareJrHo Aa npeAJro)Ka ua Hayuuzr
cr'Ber ljal4ucrntyra no KocMlIr{ecKZ I43ciTeABaHr4r rz rexHoJr ornu Q?IKI4'|) rylu EAH, rcarcr o n HaqJleHoBere Ha HayrrHoro )Itypu, Ha3HaqeHo cbc 3anoBeaua fiuper(ropa la.?IKI4T-BAFI ]1b63 /03'04'2015 f', KaHAI4narKara rJl.ac. A-p Maf. xrrM. 34paera Napurona Katrla*osana Aa 3aeMe
aKaAeMvLIHara AJIb)I(Hocr 

'AOII€HTtt 
n o6lacrra Ha BI,Ictue o6pasoeauue 5. ,,T'exuzqecKll HayKkr,,,npo$ecaoHanHo HarIpaBJIeHI'Ie 5'6. ,,Marepvailv v MarepIiaJTo3HaHLre", HayqHa cnerlr4aJrHocr

,,fluuawuxa, RKocr u Hare)KAHocr Ha MaIx vHrrre, yperrrre, alaparrrre u cvcreMlrre (sa
KocMI4 qecK14 v3c lre ABamnq) ".

25.05,2015 r.
CoQan

PEI{EH3EHT:

(npo$.A.r.H. r4Hx{. Baxrop AHuen)


