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1. Cne4ennr 3a KoHKypca
Konrypclr sa npo$ecop s o6racr Ha Bucrue o6pasorauue 5. ,,TexHuuecKu HayKr.r", npoQecuonanuo

HanpaBneHae 5.6. ,,Ma:repuzrnu LI Marepl{aro3uaHlle", Ha) rHa c[eq[€ulHocr ,,[uuauuxa, tKocr r.r HaAexAHocr
Ha MaIuLIHLITe, ypeArrre, anaparlrre lr cncreMl,rre (uauorexHolorvtur Lr Marepr{anu 3a np[.JroxeHl,re 3a

KocMnlrecKlr lrscregrannr)" e o6qseu 3a HyxAr.rre uaVltctur:yra sa KocMnqecKu r,r3cneABaHnrl r.I TexHoJrornu
(IZil(I4T) npu BAH, ceKrlur,,KocMreecxo Marepr{zuro3Hasue" n e o6napognau n ,@ 6p.12 / 06.02.2018 r. B
KoHKypca ) racrBa eAr.rH eAr{HcrBeH KaHAr{Aar AorI. A-p xr.rnr. 34panra Knpunona Kaparro:ora, AorIeHT B

Vncruryra sa Kocl,r[.recKu ]r3cJIeABaHI,rl LI TexHoJlorlrlt npu EAH.

2. Kparrn 6norpa$nvn[ AaHHrr 3a KaHAHAarKara

Aoq. l-p Mar.xuM. 34parxa Kupuora Kapar6o3oBa e po4eHa na l3-ru oKroMBprr 1953 r. n rp. Corlur.
Ilpes 1976 r. 3aB6p[IBa Bllcruero cu o6pasoeanne r CY <Cs. Kn. Oxpngcru>, cnequaJrHocr <Heoprauuuna
xJtMI,ItD. Or 1976 r. 4o 1980 r. cneABa l(ypc 3a cJIeA,qI{nnoMHa rnarlri[uraqur no <HeopraH]rrrHa xr{Mr.rr) KtM
Cy (Krr. Oxpr.r4cxu>. Cle4 sartpruBauero My rr € Ha3HaqeHa 3a xrrMnK s CY /or 1980 r. ao l98l r.l, urcg
roea pa6oru Karo rexuorror r{ H.c. I ct. n TY-Co$ut lor 1981 r. lo 1993 r./. Or 1993 r. lo 2015 r. e DraBeH

acr{creHT r I,Incruryra 3a KocMr.r.recKlr r{3cJreABaHlrr lr TexHoJroru[ npr.r EAH, a cneA ToBa n Aocera - AorIeHT.
Ilpes 2014 r. Kaparrosona 3aIqLITaBa AoxropcKa Al,Iceprarlrirr (q-p) n TY-CoQur Ha reMa <Mzrpo- ra

HaHocrpyKTypHr.r KoMno3r,rrHr.r HLrKeJroBlr noKprrrr,rr, orJroxeHlr uo 6egroron MeroA)) r npotpecr.ronaJrHoro
HanpaleHlle 5.1. <Marur.ruHo LIruKeHepcrBoD, Ha) IHa c[equaJluocr <Matepnaaornauile u rexHoJrorlrr Ha
MZlrur.rHocTpouTeJrHr,rTe MaTepHuurI,I).

lheu e na HaquonalHn r cbBer no HaHorexHoJroruurl rur,r EAH, KaKTo [r na TexH?rqecxr.r.q cbBer no
Hanorexnoroil{lr rcbM Brmapcru.r I,IHcrLITyr rro craHlaprusaqnr. theu e cbqo raKa Ha ,,O6uecrsoro Ha

r"pn6olosure r Errrapru"

3. Ko.ln.recrBeHa xapaKTeplrcruKa (nayrouerpnqHn noKa3are;ru) na Haytrnara npoAyKrlufl
Kan4ugamara r.rua o6ruo /4orropaurypa+Aollemypa+npoftecypa/ 2ll rpyaa (sanaaar.rr) lsa6: n

nbJrHlrr cflrrcbK re ca 215 6p. c 4 uoaropenr,rrl, or Kolrro 81 6p. ca uayrnn*nayrHoleAaror[qecKri+aBTopcKr,r
cBLIJ[ereJIcrBa IAC/ patpa6orxr,r, 30 6p. /o6u1o 34 6p. c 4 nomopeHr.rrl - HayqHou3cJreAoBarencKlr [poeKTr.r lt
AoroBopLI u 100 6p. - Apyru Ha) IHI,I rpyAoBe u MarepuErJIrI I,I3BGH KoHK)pca.

Hayrnn+nayurone4aror.*AC tpygone Ha KaHAr.rAarKara olqo 8l 6p. ce noApa3AeJurr, KaKTo cneABa:
- noAoKropcKaraAnceprarlur(I-p) ....... 13

- tro KoHKypca 3a AoqeHT .................... 36
- ro KoHKypca 3a rpoabecop ............................................32

Bcuqro............. 8l
flo ronrcypca 3a npodecop /cneA AolleHrypara/ m e rpeAcraBr{rra 133 6p. 3arrraBlar /n <npotpecopcrr.u>

cnuc:rK're ca 159 6p. uunyc 26 noeropeuu-r na npoemu,/, or Konro 32 6p. ca Ha)^rHtr ny6luraquu B ctrl,tcaHr.rt
n c6opHr,rqn na rontlepenrlr4r.I rI arBTopcKr.I cBrrAETeJIcrBa, 4 6p. / + 4 6p. npoAtnx(aBarqu r{ AHec npoerrr.r/ -
Ha) rHor,r3cneAoBareJrcKr,r npoeKTu lr AoroBoplr u 97 6p. - Apyru Marepr{,urn, or Ko}rro 2 6p. rexnnvecra
AoKyMeHrarlut,4 6p. - roroBlr sapeann3awl rpoAyKrtt u 6 6p. -peaJrvr3vpaurr Ha na3apa npo4yKTr.r.

Hayuur.r+nayuHorreAaroruqecrr.r+AC rpyAoBe sa nporbecop /cne4 goqenrypara/ 132 6p./ cnopen guna

Ha [er{aTHurl I{3TOqHI'K Ce noApa3AentT, KaICfO CneABa:

1. B curcaHnc u c6opHr.rrlu or AoKrr. ronipepeuqur.r....28 /32 c 4 pesrouera,/



or rrx 9 crurvru u23 
^orctall4 

or Korrro

- r,r3rlrro orneqaraHlr.. ..28 (or rxx 2 no4 neqar Hrrr{ na peqenslrr)

- qacrr{rrHo orrreqaTaHr.r (r pearoue) ... 4
2. B yve6no-MeroAnrrHr{ noco6u-r ..........0
3' B arropc*, cBI'IAererIcrBa 

il;;,:..'..'..'..'..'..'..'..'..'....'..'..'......'ii /36 c 4pearcuera,/
Hayunu*uayuHoneAarorurqecru+AC rpyAoBe 3a_Ipo$geg /cneA Aorlenrypara/ 132 6p./ cnopea

naonorDaibraqnoro r.ru r.r na.uDyro nascro pa:noroxenne ce noApa3Aenrr, KaKTo cJreABa:

1. B rlroubrpaQrqno o6o6rqeHr4e...........................10 (+ I anropcxo cnng.)
2. B r,rssrHr{onorpaiprven rraKer .......... ...............22
3. B yue6no-MeroAr,rqHr{ noco6rr-r ................,.........0
4. B arropcxn cBr,rgereJrcrBa ..........4

Bcr.rqro:........ .................32 I 36 6es 4 pesrouera/, [p]r Koero
B nonozpaQuqHomo o6o6t4enue ca BxrrroqeHr.r 10 rpyaa (rcrqnocr ll rpyaa - l0 crarr,rr.r u I

aBropcKo cBlrAereJrcrBo), o'r rouro rry6nuryaanu r
Cnucanus .............5 (or rrx I ce peqenrr,rpa),

OT T'X B

- rryxAr.r - 3 ('Novel Trends in Production Devices and Systems IV", "International Joumal of Surface
Science and Engineering", "Tribology in Industry")

- 6urapcxz - 2 ('Nanoscience & Nanotechnology: Nanostructured materials applications and innova-
tiontransfer" -26pot)

C6opuut4u ua dor<,tadu om xouQepewluu.. .....5
OT T'X B

- rryx,qlr - 2 (TW\Lrr, Jlatnrrt)

- 6rarapcxu-3 (Co$ur-3 6poa)
Aemopcxu ceudemencmea .................................1(n c[I{cbKa na<<}'IsBbHMoHorparfuuen naxer>)

Bclrqro......... ...10 l+l I
B uccbwilonoepaQuvnun naKem ca BKrrroqeHr.l o6ttto 22 rpym 126 6es 4 pesronrera/ - 18 6p. crarur.r

l4l u Eoxna4u ll4l (22 6p. c 4 pe3roMera ) r,r 4 arropcru cBrr,qerencrBa, or Kolrro ny6auryrauu r
Cnucaxun ...............4

(or rrx I ce peqensupa), or rrx n

- rryxAr.r - 2 ("Tribology in Industry", "International Joumal of Materials and Product Technolo-

cv")
- 6urapcxu - 2 (Cn. "Merarrypruu", 'Nanoscience & Nanotechnology: Nanostructured materials

applications and innovation transfer")
C6opnu4u ua dor<,tadu om rconQepeu4uu ........I4 / 18 6p. 6er 4 pesrouem,i

OT T'X B

- .ryxlr4 - 2 (Ynrapua, Pycu.r)

- 6rnrapcxr,r - 16 (Bapna, Cotfnr, Coronol, flaongun)
Yue6Ho-uemoduwtu noco6w...........,,.................0
Aemopcxu ceudemencmea ..................................4

Bo.lqro :........ ......22 I 26 6ea 4 pesronrera/
Iloseqero or ny6rumaqur.rre Ha KaHAuAarKara ca Ha aurJrr{ficxlr egrlx u ca ny6nuKyBaHr,r B

aBTopr,rrerHr.r qyr(An HayqHr,r cillacanl,ru raro International Journal of Nanomanufacturing, Journal of Chemistry
and Chemical Engineering, Plating and Surface Finishing, Journal of Optoelectronics and Advanced Materials,
Journal Resource Saving Technologies for Production and Pressure Shaping of Materials in Machine-Building,
"Tribology in Industry", 'Novel Trends in Production Devices and Systems IV" u qp., KaKro r{ r 6rnrapcxu
raKr.rBa raro Meranyprua, I4nxenepHr,r Hayrr{, Tribological Journal Bultrib, 'Nanoscience & Nanotechnology:
Nanostructured Materials Applications and Innovation Transfer" r.r 4p.

Or nayunure crarr.ru B crrucaHr.rff r.r c6opuuqr.r or AoKJraAr,r na ronrleperulr4rr 3a npodecop 128 6p. cnea
4oqenrypara/caMocrorreJrnr.rca56p.rHanbpBoMrcroaBTopKutaeBT6p.,waBTopo-r66p.,aBocraHaJrure
l0 6p. - no-r{a3aA B KoJIeKTI{Ba. Or tcx B qyxAlr Ha}^{Hr4 crtucanvrfl, r.r c6opuuqn ca ny6rurynanu 9 6p. , at
6urapcxr cilHcanvt r c6opurqu - 19 6p.

Or nayunure ny6luraquu sa npodecop 128 6p. cneA Aorleuryparal t peQepr.rpanu cilvcanut vr

c6opnuqr.r ca ornetraraHu 18 6p., Cronyc - 8 6p., c r.rMnarcr Qarrop -2 6p., c r,rMnaKr paur - 3 6p. Ocaen rora
4-re anropcru cBr.rAerencrBa cbruIacno rrputBlrJrara Ha I4KI,IT ce paBHJIBar ua 12 cruruu u 6urrapcru crrvcanwfi
c r4M[aKT r[arrop. fIoA ne'rar r{nu 3a perleHsufl B crrncarlut ca2 6p. crarvtv, Kor.rro np[eMaM 3a oueHrrBaHe.

Or anropcrnre cBr.rAerencrea - o6qo 7 6p. 13 no AolleHrypara u 4 no npo$ecypara I 5 6p. ca na
6rarapcru esuxu2 6p. Hauyx4 esnr.



Bcuqro ropell3not(eHo AoryK Mr4 AaBa ocHoBaHr.re Aa 3aKrrroqa, qe rpyAoBere Ha KaHrr{.qarKara B

KoJILIqecrBeHo orHolueHue ca 3HarlurerHr.r rro 6pofi, parnpeAeJreHr,r ca npaBr,urHo n nronorpaifkrqma Lr

ll3B6HMoHorpaipnuna uacl rry6nuxyBa[V ca B aBTopr{TerHrr Plal|'ryr u qyxrqr{ cilvrcaP1v'^ tr c6opnuqr na
xontfepenqru, c Koero ca npwVo6wnu rut,tpoKa o6qecrBeHa lr3BecrHocr y Hac w n uyx6una.

3a o6uara ouenra Ha KaHAltrarKara:a npotfecop /4orrop+4oqenr+npoQecop/ areuav noA BHr.rMaHr,re

\AnATa tr uayuna, Ha) IHOIIeAarOIUqeCKa, Ilso6perarelcKa I,I BHeApnTencKa npOAyKIIurI, cbcTorrqa ce Or 211
rpyrc l2l5 6es 4 nosropeuur./, 81 nayurr.r+nayqHoneAaroru.recru*AC rpyAa, 30 6p. /34 6p. 6ez 4
nonropenur/ HayqHol{3cneAoBarencKu [poeICrI,I I,I AoroBopl{ n 100 6p. Marepr.r:rn[ n3BrH KoHKypc4 KaKro rr
BcI,rqKI,I oeraHaJrlr neftiu Aefinocrn (Hayilru, BHeApI{TencKr,r, r.rro6perareJlcKr.r, fleAaroru.recrr,r u gp.).

3a ouenssaue Ha rpyAoBere caMo 3a npodecoD /cneA Aorlenrypara/ npuemaru 32 nayurr.l+Ha) rno-
neAarorI4qecKLI+AC 'rpy4a, or KolITo 28 uaytnu rry6ruraqun r,r 4 anrcpcxu cBr4AerencrBa. Hayuno-
LBcneAoBareJIcKLITe npoeKur (4 6p. norr.r cneA AolleHrypara + 4 6p. npo,qrJrxaBarrlu or AorleHrypara) u
TpyAoBere I,I3BIH KouK)rpca(97 6p.) He orlerurBaM, Ho nlr B3eMaM noA BHlrMaHue [pr{ orleHKara.

Yc'ratrosruI cbM LBBecrHo nputroKpltBaHe Ha rpyAoBere sa npor[ecypa c HrKolr or AorleHTypara, KaKTo
cneABa: 9 6p. .racrn uro npnnoKplrBzuur ce (Nelfe I to 5 u 7 lo 10) r.r 3 6p. nanrnno [punoKpr.rBaulr.r ce (Ne].fs

18, 19,25).
3a pgqgH3gpggg Ha HayqHl,I+HaflHoneAaroru.recxr*AC rpyAoBe sa npoOecop /cneA Aorlesrypara/ or

32 6p. np[eMaM 29 6p. Ha] IHLI+Ha] {HoreAarorrlecrr.r+AC rpyAa. He pelleH3r.rpaM 3-re nanrlno
npI4[oKpLrBaIIIv ce crarl,'d (Ne].& 18, 19, 25) /s J',lbl8 r,rMa Moe ytgiacrue/, a 4-re aaropcKr.r cBr.rAerencrBa
/peqeHsupanu Beqe or lpyrul rI,I B3eMaM rroA BHr{MaHne u ce [por.r3HacrM rro rrx. He perleH3r.IpaM cbrrlo raxa
I,I HayqHou3cneAoBareJlcKllTe npoeKrl{ 14 6pnonu + 4 6p.npoAbnxaBalrlul, to rw B3eMaM no4 annvanr,re. He
peller{3upaM I{ TpyAoBere I{3BGH KoHK)rpca 197 6p.1, Ho rn B3eMaM noA BHr.rMaHue npu o6uqam oqema. Ha
.uolnara ra6nr.r ua ca IIoKa3aHn HO uoKa3aTenu Ha Aou.

O6uo Bur. rlyxqu PeQepup.
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4. O6qa xapaKTepucr[Ka Ha Hayrrnara, Haytruo-npruroxHa r{ neAaror[qecxa 4eftnocr
fnaeaama. HayqHa meJnamuKo B TpyAoBere Ha AorI. Kaparrosona e cb3AaBaHe Ha HoBlr

/ycrrtpnreHcrsaural peaKrLIBH lpatrnopu/ 3a rbHKr,r rroKpnrr.rrr r.r parpa6ornaHe Ha HoBr,r /ycrrrpnrencrsal:r,l
MeroAIt /rexHolornu/ 3a 6e3ToKoBo HaHacrHe Ha re3u noKpnrr.tr /c u 6es nanouacrnqra/ Bbpxy MaKDo- r.r

unrpo/nano/uoBbpxHocrl,I, KaKro I{ o6eruno apMr,rpaHe /r,ao4rnQuqr.rpane/ na ueraluu crornlrrKtr l6eilrawr:au
qyryHLI u arIyMnHLIeBu cnrasv/ c noBbpxHocrHo noKpr,rrr.r Mr.rKpo- 14 HaHopa3MepHu qacrr.rq[.

B [y6nI,IKaII[[Te cn sa npoQecop KaHAu,qarKara npoAbJDKaBa yc[errrHo Aa Aopa3Br,rBa r,r

ycbBlprlreHcrBa MeroAI,ITe 3a [oJDAaBaHe Ha rbHKrr noKpr.rrur c lr 6es Mr,rKpo- r4 HaHoqacrr.rq[, KaKTo rt
Mero.ql{Te sa o6eMHo vognrpuqupaHe /apuwpawel Ha MeraJrure c raKnBa rracrllrlu, npoAbnx(aBa Aa rrpeAnara
HoBI,r pa3TBopu lpearcruou/ 3a floKplrrl,tt Lr Aa nonyqaBa HoBu eKc[epr{MeHTzlJrHn 3aBuctrMoctu. Bcuqro Ka3aHo
roBopn 3a [poAGnr(eHlte Ha reMar]IKara or AorcropcKara ft pa6ora, AorleHTypara 4o npoi[ecypara.

Hay.rxare fi paspa6orxu ca B HrKoJrKo no-rJraBHr,r reMar[qHr,r o6lacrn:
l. Oraarane Ha 6e3ToKoBI,r noKpHTr.It c rroAo6peHr.r ipusnro-uexanuqnr.r ceoficrBa Bbpxy MerarrHtr

MaKponoBspxHocTn.
2. Ornarane Ha 6e3ToKoBL "ceucn6wnusuparqu" noxplrrrlr Bbpxy Mr.rKDo- r,r rraggfloBbpxHocrll.
3. florryuaaane E [punor(eHne Ha HaHopa3MepeH Ar4aMaHTeH nptx, [on] reH no B3pr,rBeH MeroA.

II-{e uanpaua oqeHKa Ha Ha) IHara, HafIHo-[pI4IIoxHara il neAarorfiqecrara i 4efinocr Aocera.
Tpydoeeme no doKmopcKama ducepmaqut (,,\-p") /o6qo 13 6p./ wa KaHAr.rrarKara Ha reMa,,Mrnrpo- u

HaHocrpyKrypHl{ HLIKeJIoBII noKp}rrr,rr, orJroxeHr.r no 6esroxos uer:og" Tperr.rpa 6egroxos[re HrKeJroBn
noKpI{TIIJI (e4nocaoftnr.r a 4nycnofinu), HaHeceHr,r Bbpxy pa3nmHn croMaHeHr,r noAnorKKr,r - croMaH]r 42CrMo4,
65f, l7CrNiMo6 u 4pyrn, [peABapureJrHo IIeMeHToBaHr4 r,r repMoo6pa6orenr.r tro craHAaprHr4; pe)Kr4M 3a
gt6nu rolena. U3cneABaHI,I ca noKpuTr,rrr or Hr{KeJr (nr,rren-r}ocr[op) c u 6es s[recreHrl B Hero HaHo- r,r

MI,IKpopa3MepHu rlacrllqu or DND, NB rE cBN - ArycroftHtt noKpllrr.rr, npr.r Kouro nrpxy 6asonur qncro
HIIKeJIoB cJloi ca HaHeceHLI HaHo- I{ MrIKpocTpyKTypHlr KoMno3IrTHn noKpHTr.rr c yrKrraBaulfi HaHo- r.r

Ml,rKpopa3MepHr{ qacrullu, B3err,r B rou6unaqnu.
Honoctra Ha pe3ynrarure rlo Ancepra\rtra cneABa or tfarra, qe 3a rrpbB rrbr B KoMrro3r,rrHoro

HaHOCTpyICTypHO HI'IKeIOBO noKpilTr.re Ca r43noJr3BaHlr HaHOpa3MepHr4 qacTuur.r oT AeToHarIuoHeH AvaMaHT
DND, xofiro LIMa [o-pa3JILIqHa Ml,Ilgocrpylcrypa 14 no-pa3nr4qnr4 csoficrsa or rcnoJBBaHrirr Aocera
AeroHaIIpIoHeH HaHopa3MepeH AI{aMaHT. Honme HaHoqacrr{rln r{Mar MoHoKplrcraJrHo rApo r,r ABe
nocneAoBareJluu o6ar.rnxr.r, AoKaro ,,KlIacnqecKLITe" gacrl,Iqu ca c6craBeHlt or rlonuKpltcraJlHo r,qpo lI ABe
o6lltnxn, BIHIIIHaTa or Kor.tro LIMa pa3nl,IqeH gbcraB or m3LI Ha HoBLITe HaHoqacrr,rq[.

Tern npnnocn ca Beqe oueHeHlr flpn 3arqr4Tara Ha Ar.rceprarrurrra, a3 cbulo raKa rn [pueMaM.
Tpydoeeme no doqeumypama (rpygoyere LI3BIH AoKropcKara Ancepra\ufl,,,A-p") ca o6tt1o 102 6p 137

6p.ca nayunrE*nay.IHoneAarorr.rqecrr.r*AC, 26 6p. Ha)AHor,r3cneAoBareJrcKr.r npoeKTr,r n AoroBopn u 39 6p.
II3BBH npolleAyparal u [peAcraBJI.t{BaT Aopa3BlrTr.re, ra4u6ouaraHe r,r pa3rrrrprBaHe na o6xsaTa rr r.IAelrTe oT
Aol(ropcKara pa6ora, KaICto u BKIIIoqBaHe Ha HtKoIt HoBr4 TeMarr4rr.r. B resn rpyAoBe ce paspa6oBar lr
AOpa3Br.rBaT IIOqTU CbUIIITe rJraBHrj TeMaTLIKI4, KOLTTO rU HMa B AUCepTAI{j|IUTa, a [rMeHHO:
l. Ouanaue na 6egrorosu [oKpI,ITI,It c noBr.rlreHu Sueuro-uexauuqnr,r csoficrBa Bbpxy
MaKponoBSpxHocTI,I, KaKTO CneABa:

1.1. Kovnos[THLI HLTKeJIoBII noKprITLIt c MLIKpo- r.r HaHopa3Meprul 4o6anrr Bbpxy croMaHV v qyrylav.
1.2. Kovnosurnu,arlarur-nanogr.ravaHt" norpuru-r B6pxy Mer:InHr.r nMrrJraHTaHTr{.

1.3. Karaenu [oKpr.rrr{r Bbpxy MeA n MeAHI crulaBn.
1.4. Cpe6:rpru roKpr,rrm Bbpxy MeA u MeAHr,r crrJlaBu.

2. Orrarane na 6egroxosu floKptrrr,rJr Bbpxy Mr.rKDo- r4 HaHo[oBbpxHocrr{, KaKTo cneABa:
2.1. H[xenoslr [oKptrrtrJt Bbpxy M]rKporracrr.rqu (arpxy Mr.rKpoprBMepeu 4lravau.r).

METAIIHI-I
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2.2.lIot<purut or cpe6po, MeA, xeJu3o n HLrKeJr Bbpxy HaHoqacrr,rqrr 3a rraogr,rrfnqr.rpaHe Ha crollrJrKr.r.
2.3. Hnxenonu [oKpr,rrut BBpxy Mr.rKpo- It HaHoqacrLIIII4 3a BrpoKAaHe B KoMno3r{THil rtorq.Lrrus unv

Apyrr{ KoMno3r,rTHr{ Marepr{tu[.
2.4.Hnrel - )KeJre3Hr{ noKprirr,rr Bcpxy HaHotracrurllr 3a nro4nr[uqupaHe Ha qyryHeHr4 croll,IJrKlr.
Zsnorssafiru [oJryrreHr.rre pe3ynrarrr, 4oq.KaparrosoBa e rrpeAro)rs4na HoBr,r t,tnu ycbBbprleHcrBaHr{

TeXHoJIOTI{qHV pe)'(I4Mn, KOHTO MOraT Aa Ce npI,IJrO)KaT B npaKrLIKUtA> qACT OT TtX Ca BHeApeHI{ Beqe B HaIIIII
rrpeAnpr{rrTr,rr.

Tpydorcme no npoQecypama (rpy4oyere cneA 4oqenrypar:a) ca o6qo 133 6p. 1169 6p. uunyc 26
nonr:openn-nf or xourb 32 6p. ca HafrHr.r+HayqHoneAaroruqecrr.r*asr.cgr4.AerercrsalACl, 4 6p. 18 6p. c 4 6p.
npoArnxaBarrlrr or AorleHTypral - npoeKrfi n AoroBopl{ u 97 6p. - -Epyru": pe3roMera, AoKJraAr.r Ha

rcouQepenqlru, roroBI,I Ha) IHLI npoAyKTLI, TexHLIqecKa AoKyMeHTaqI{a u \p.
Or 32-ra Hay'{Hr.r+HayqHoneAaroruqecrr.r*asr.csfiAe'renc'raa/AC/ Tpy^a 2E ca HayqHr{ - 9 6p. crarr4r.r B

crrncanvn, 19 6p. - AoKrraAr,r na rout[epenqfir,r /no-'roquo AoKrraAr{Te ca 23 6p. c 4 \orcta4u-pesrcuera./ u 4 6p.

- aBropcKr,r cBr,rAereJrcrBa. Or 28-re crarnu r.r AoKTIaAH 26 6p. ca LI3rIrno orneqaraHr,r u 2 6p. ca noA neqar
mu sa perleH3r{Jr. Tpygonere ca oKoM[JreKToBaHr.r B ABe qacru: ,,Tpy4ore n uouorpa$uqeH narer" u ,,Tpy4one
rr3BbH MoHofparluuen naxgr".

Mouoepabuwtunm narcem sa npoi[ecop BKrrroqBa 10 'rpy4a /scrqHocr ll rpy.qa - 10 nayunr.r craruu
I,l eAHo AC, nocre4uom orpa3eHo n B cnr,rcbKa na <<I4gsbHMonorpat[u.ren narer>/, or xouto 5 ca

ny6rnrynauu B Hayr{Hr4 crrvcaHr4r. r,r 5 r c6oprurlu Ha ron(}epenquu /2 rpyrc ca 4rofinr,r rry6xurcaquul,
Monorpar[ruHr,rrr naKer e o3aruraBeH ,,Besroronu Hr,rKeJroBr.r noKprrrrrr - csoficrsa u npuJroxeHne> /eAna or
rJraBure B Hero e <<YrxqasaHe na c$eporpar[r,rrnu qyryHu uper o6euno rvro4utluqupaue Ha cronr{JrKara c
HaHoqacrlrqrr), Koero e npr4Jrox(eHr{e Ha Hr.rKeJroBure norpnrm/.

Kru narera e orloprr,reu rorrru o6o6rqaBarrl reKcroB Marepr{afl /nrononpatfuusa allrorw\nsl or 26 c'rp. c
nanoro rfuryp[, MnKpocrpyKTypHn cHr,rMKr{, rpar}uxu u ra6ll,wrlu. 3anrpruna c r,r3BoAr,r u nr,rreparypHlr
n3roqHr.rq[ lll 6p.1. Mororpr[r,runoro o6o6uleuue e orfopnreHo MHoro go6pe raro MoHoreMarr,rqHacry1uflu
rrpeAcTaBnrBa eAHo 3alB6pureHo Iltno.

Ilpnnoclne B Hero ca npeAcraBeHr,r 3aeAno c npr{HocHr{Te MoMeHTr{ Ha r,r3BbHMoHorparpnuuux naret.
Llsetuuouozpabuvuunm naxem ra npo$ecop o6xsarqa 22 rry6tuxaguu u AC (4 6p. craruu n

crwrcanvru, 14 6p. - e c6opnuqu na ront$epeuqru / 18 6p. 6es 4 pesronaera,/ u 4 6p. aBTopcKrr cBr4AereJrcrBa,

eAHoro or rrx e u3[oJr3BaHo lr n <Monorpaifn.nrra-r narer>). I,Iartnuouorpatpuvnra-ar rraKer e otfopnren xaro
rpyna or orAenH[ craruu n AoKrraAr.r u AC, noApeAen]r xpoHoJror[rrHo rro roAr,rHr.r. Te ca paruoreMarlrqHri, Ho
MoxeM ru o6e4unuu nog o6uloro 3auraBue ,,florpnrlr.l - xr.rMr.rqHr.r l,r eneKTponr{Tnvt - v! TrxHoro
npuroxeuue". Ilpuuoclr're KbM u3BbHMonorpatpr.lunr.r.e naKer crulo raKa ca upeAcraBeHr4 3aeAHo c npr,rHocHr,rre

MoMeHTr4 Ha MoHofpaab[qHur.
HayvuousorcdonameJtcKama deirnocm (uayunu [poeKTr.r z gororopr,r) na KaHAuAarKara e

BfleqarrurBarqa r,r Bceo6xBarna. O'r npr.rJroxennre no KoHKypca nncMeHr4 Marepururu sa npo(lecypa ce BlrxAa,
ve 4-p Kaparbo3oBa e y{acrnlrK s o6uo /4-p+goqenr-fnpor[ecop/ 30 6p. naytnolr3crreAoBarercru parpa6orxu
(npoernrr.rgororopu)-s3orrAXTAepbKoBoAlrreJr,aBocraHarrtne2T-)qacrHr.rK, 166p.cacqyxrqr,r
Ha) rHr,r r,rHcrr,rryrlun /c Enponeficrurr cbro3 /Tlonura u Ap.l, Pycllr u Ap. (Jont research project, CEEPUS,
ESINET, X-GEAR, OSNET, NAVOBS) u 14 6p. - r Brrrapnr A4OH, BY3, BAH r.r sp./.

Bnedpumencxama deilaocm Ha KaHAr,rAarKara e cbrrlo raKa MHoro BfleqarJrrBarrla n sceo6xBarHa. Or
rrpr4JroxeHr.rre no KoHKypca [[cMeHlr Mareplrarnr sa nporlec1pa ce Brrx,qa, .re Kaparbo3oBa r,rMa BnyurrrenHo
BHeAprBaHe ua paspa6orru c roJr{M }rKoHoMlrqecKn erlerr or ux. I4snrprueno e yc[eruHo BHeAprBaHe B MHoro
6urapcrn 3aBoAr,r r,r r[r.rpr"rra raro ZND(BII-Crapa 3aropa, HIIKM ,,Baxyyrr,rua rexnura"--f,lr6on, ZPT-Corfux,
ll.ucruryr no Mr,rKpoeneKrpoH[Ka-Corfur, ,{CO ,,Pecnpou", CO ,,Pa,quoanaparu v relenr.rsln"-Cot[nr,
Vucruryr no cro6rqnreJrHa rexHr4Ka n llnou4un, ,,Aaroua'nrra"- Xacxoso u gp. Ilua roroBr,r npoAyrcrri r4fitr

Beqe ca BHeApeHn B npoMr.rurneHocrra - n EA,{ ,,Texnoronrarr-Pyce sa sr6nu KoJreJra /c nporegeuu recroBr{
Marur.rHr,r B peaJrHr.r ycttor,unl, a ,,feonpo4yrr"-Aceuorrpa4 /c recrsaHe Ha pa6orHr.r r.rHcrpyMeHTr,r sa ralruK/ Ir

Ap. foronr,l 3a cronaHcKa peanr{3arlur ca4 TexHororvusaorraraHe Ha noKplrrnJr.
3a 4orynaernupaHe Ha BHeAprBaHero ca nprino)r(eHlr HaAnex(Hr.r AoKyMeHTr,r lza ssxou BHeAprBaHwr

u-*va 4oryueuru /.
UzofipemamancKama deilnocm Ha KaH,qlrAarKara ce ilspasr.sa s o6ulo 7 6p. an'ropcxrr cBrrAereJrcrBa

/4-p+4oqeur'lnpoQecop/. Or ryx 4 6p. ca cneA AorleHTypara, 6urapcKr4 ca, cbc 3aruraBr4r ,,Enerrpolur sa

orJraraHe Ha cnJraBHo floKplrrlre ranafi-xo6anr", "Mero4 3a rrpr{rorBrHe u KoHTponr{paHe Ha pa3TBopu 3a

er{BaHe Ha MeAHr.r cnrtaru", ,,Konr6r.rnnpana 4o6anra rrv cynr[areH eneKTponur 3a orJraraHe na rarail r.r

crnraBr.rre My" 14 ,,Enrcroo6pasysaula Ao6aBKa KbM Kr.rceJrr,r xlrnot[ocr[uurr pa3TBopr,r 3a xr.rMrrqHo

ruErerr,rpane".

,{pyrure 3 4pyru aBTopcKrr cBr.rAereJrcrBa caflpe4v npoQecypara, 2 or rrx ca flonyqeHu a CCCP,
o3aDIaBeHI,I cborBerHo ,,Parrrop sa o6[4eHHHo noKaJIarIBaHe Ha MeA I,r MeAH]I cnraBLI", ,,Pacraop Ara



xl,IMllqecKoro OcaxAeHI{t [oKpEITI,It Ha OCHOBe oIIoBa Ha Me.46 LI ee cnJraBEI" u ,"PaCTBOp AJIt xl4Mur{ecKoro
cepe6peHr.rq".

Ifelazoeuuecxama defiaocm Ha Aorr. Kaparrosora e c6ulo raKa 3a or6ensssaHe. B roHxypca ra
nporlecop rt wtMa HoBo H3A4AeHo yre6no-ueroAl{qHo uoco6ue. Ho s Mo[reHTa Bogtr ynpoKHeHr,rr no
,,MarepualosHlIe LI TexHoJIorIur Ha Marepr{anr,rre" n TY-Coi[ux r,r r.rMa yqacrr{e (rato crarrop) B HarrrrcBaHero
na I yre6no floMaraflo, I,I3noJI3BaHo npu AorleHTypura. Evna e gbrrlo raKa npenoAaBareJl rro xr,rMlrr B

Texrolornqnoro yqunuue ,,Enerrponun cncreMr.r" runa TY-CorlvA, Boptwra e ceMuHapHn y[pzDKHeHLIr no
fpaxgancra 3aIrII,ITa KbM KareApa ,,fpaxgancra 3arqr,rra" npr,r TY-CoQvtn. [o MoMeHTa He e ptKoBoAuna
AI,IruroMaHTr.r n 4omopdHru.

Bcr.rqro ropell3JloxeHo 3a HaflHara, HayqHo-npuJloxHa r.r neAarorr4qecra gefinocr xapaKTepn3upa
Aoq. A-p xuu. 3gpaera Kaparroeona Karo KoMnJreKcHa Jrr.rqHocr - r.r3rp4AeH HayqeH pa6ornr.rx, aKTuBeH
pa3pa6orrll,IK Ha Hayqtg.u HoBogTI,I qpe3 npoeKTlt, aKTLIBeH BHeAplrren Ha lrHoBarluoHHr.i rexHoJrorr,rn r.r 4o6rp
IIpenoAaBaTen.

5. OcnosHu HayqHu lr HayrIHo-[pIrJroxHIt trptrHocrl
OcnosHltte npnuocHl{ MoMeHTIT B TpyAoBere Ha KaHAr.rrarKara rr3BbH AoKropcKara Arlcepraur{r u v3BlH

AolleHrypara lcauo 3a nporlecypara/ KacaIT HflKonKo reMarr.rKn, orpa3eHr.r n uouorpaQnunnx v
lr3B:sHMoHorpafuvtnufl flaKer or ny6luraquu. Te ca /qnrupav raugu4a'rrara./:

L Ouarane Ha IoKpLITI,I;I c no4o6penn tfrsrxo-r,rexaHr,rrrHr,r csofrcrsa B6pxy MeraJrHr.r
MaKponoBbpxHocTr,r.
2. Fesrorosu noKplrrr{r, orJroxeHn Bbpxy MriKpo- n HaHonoBbpxHocrr.r.
3. Ouarane na xalafi r,r c[rraBHr.r KaJraeHu noKpr,rrr4n rro enerfipox[Mlrqen HaquH.
4. AHarus Ha MeroAI,I I,r TeXHI,IKLI 3a orJlaraHe Ha noKpr,rrr{r uo 6esroros MeroA r.r nepcrreKrlrBu 3a Ha3eMHo
n aepoKocMr.ttrecKo np[not(eHlle.
5. Ercrpaxqnr na peuuir.
6. flpor,reno4crBo u flpunoxeHue Ha HaHopBMepeH Ar,raMaHTeH npax, npou3BeAeH no B3pr.rBeH MeroA.
7. Csoftcrna Ha KoMno3r,rrHoro floKpr,rrne,,anarr,rr-HaHo4r,raMaHT".
Btpxy Mareplliul,rre, [peAcraBeuz cailro sa npoabecoD /r rraororpaQlrquur u nenaouorpa([r.rqHr,rr naKer r,r

aBTopcKf,ITe csu,Uerercrsa./, MoFa Ea npr4F,HaA CJIe,UHIITe ocHoBHH nprrHocHlr MoMeHTr4 /uouepaquffa ua
TpyAoBere no-Aony e cburacHo nbJrHnr crrucbK B cqyneHrl cro6n [ ] /:

A.@.gg-ug@a
A.l. Oopnvnunqae uq uoea nav'raa ofnscm (uoe npofneJv) - HrMa npr,rgocrt
4.2. Oopnvnunaae ua uoea meoDun (uoea xunomeza) - HrrMa npr.rHoclr
A.3.
(xunomesu) - HrMa npr{Hocr,r

4.4. ., HoBIt nonrrt{r, HoBr{ rroAxoAt4,
HoBIt Kr{Herl.rx}r LI MexaHIr3MIt Ha npoqecr, Hoar rlacn<[uraqtllt, ltoBr{ MeroAr 3a I{3cneABaHe It IBnr{TBaHe, HoBu 3aBr4cr.rMocrt -
Teoperuqgfi u eKcnepuMeHTaJIHI,I, HoBI4 MoAenr.r, HoBr.r MgroAII /TexHonors.ul ga o6pa6mraHe, uspa6orrane I.r rIoJrJ IaBaHe Ha npoAyrcr,
HOBn KOHCTpyKUI'I{, MZIIIHHI{ n Ap

fonrua qacr or npllHocure Ha AoII. A-p 3ApaBKa Kaparuosoua rro ropeflocoqeHr{Te reMarr.rKr{ ce
orHactr KI'M ToqKa A.4 s Htrorxo HarlpaBneHrjt: l Parpa6orBaHe Ha nonu /yonrpruencrsaHn/ pa3TBopr,r
/peaKu.IBL,/ I,I MeroAIt /rexuolorud 3a orJraraHero r,rM Karo noKpr,rrlrr Btpxy MaKponourpxnuur.r 2.
Paspa6oraane Ha HoBI,I /ycratpnercrsanwl paBTBoplr /peawtutul r.r MeroAt4 /rexnoaorun/ 3a orJraraHero r.rM

Karo' rfoKpt{Tr4L B'bpxy uurpo/traHo/noBbpxHllHl,I. 3. O6errano nro4r,rr[nqr.rpaHe Ha MeraJrHlr cronr.rJrKu c
uanoruo4ttSuKaroplt, noKpI,ITn c rbHKI,I noKpr4Tr.rr. Paspa6orennre HoBr,r /ycrrrpruencrnasu/ pa3TBopr.r
lpearruyu/, MeroAr.IKtI It [oJryqeHLITe eKcnepI,IMeHTzurH]r 3aBrrclrMocrrrr ca MHoro Ha 6pofi r.r He Morar Aa 6,b1ar
nr6poeuu BcuqKn, Ho r€ r,rMar roJUrMo 3HaqeHr.re w ca c'bc cbuecrBeHr.r Ha) rHr.r rpr.rHocr{.

Hafi-crqecmeHl,r cflopeA MeH ca [prIHocH[Te MoMeHTI,I, Kacaeulrr 6es,oxosrlTe HnKeJroBn noKpr,rrnt
l6es unu c MI,IKpo- L HaHoqacrnqn or pa3r[qeH nug /DND, TiN, NB lr cBN, noorAenHo r.uu s xo[46u:aa\u5,l,
HaHeceH[I eguocloiuo u 4nycroftno. Ctqo raKa ca croftHocrHr,r n [pr,rHocr.rre npu o6euuoro ruoAr.u[nqupane
Ha MeraJrHu cronlurKlr /nanpnnrep ct[eporpar[r'ren 6eirurreu vyryn/.

Ilpttuocrrte eJIeMeHTI{ ce [3pa3tBar DraBHo B ToBa, qe ca npeAJroxenr.r /paspa6orenu/ Karo HoBr,r r,rJur

ycbBbprueHcrBasu lwu 3a npbB rlbr ca floJl)Aenr.r, paspa6oresu/ - pa3TBopu lpeaxrueu/, MeroAr.r lrex]Honoruul
LIJII,I 3aBI,IcI,IMocrI,I, npil ToBa noBerrero 3arrIUTeHn c aBTopcKlr cBnAerencrBa. 3a norpu:ru-rra c HaHoAr4aMaHTeHr{
rlacrl,Iqu DND roeocrta npou3Tllqa or o6cm.trercrBoro, qe B noKpr,rrr.rrra ca Brpa,qeHr.r HoBr,r HaHopa3MepHu
qacrllqu rl4n (AeroHaqI,IoHeH HaHoAI4aMaHT DND, noly,reH cbruracHo US Patent No. 5353708>), a pa:|TBopbr
I{Ma HoB cbcraB (c HoBr.r KoM[oHeHTLr).

6



B rry6nuKaullure cLI 3a npoftecop KaHII.IAarKara npoAbJDKaBa ycneruHo Aa Aopa3Br,rBa H

ycGBbplneHcrBa cbcraBa Ha pa3TBopI{Te /peaxrnyurel n uero4ure/rexuoJrorur.rre/ ga nonfrasaHe Ha rbHKr.r
[oKpr,rrl,Ir or paurnrreH sv[ /c u 6es nrnrpo- lI HaHoqacrr,rqsl sa oTl|rara],1re B6pxy MaKpo- n MtrKponoBbpxHocrH,
KZTKTO H npluroxeHr.reTo lIM 3a o6enaso apMr,rpaHe c M]rr(po- u HaHoqacrr.rqlr Ha MeTarrHrr cTonl,rJrK]r oT qyryHr.I I,I

aJIyMIIHI,IeBI{ crIJIaBH, 3a rtx npoAbDKaBa Aa [on] IaBa HoB]I eKrIepuMeHTilJIHIt 3aBLIcIaMocrLI. Bczqro roBa e
rrpoAbnr(eHne Ha reMarr,rKara or AoKTopcKara I pa6ora ]r AorleHTypara, [opaAu Koero ce ua6ruo4aea I{3BecrHo

Ay6rmpar'e Ha reMafl,rKara ua ny6ruxaqvwre n Ha rulKor,r or pe3ynrarr.rre.
II-le ce cnpa na nmou or Hafi-rrasHure. Hafi-cruecrseHr,r npr,rHoclr:

Krru renraru*a 1: Or.narane Ha noKprrrun c nogo6penn Qnsurco-uexaHrrrrHu cnoftcrna nrpxy
MeraJrHrr MAKPOnosbpxHocrrr Ha croMaHlr, qyryHn, MeA u Ap.

Memodu /mexxottozuu/ : Parpa6oreu e

- Hor uerog 3a noJD raBaHe xa 6egroroBr4 Hr4KeJroBlr noKpr.rrlrrr Bbpxy croMzrHa 45 c no4o6peuu
cMa3Bar{u r.r anrr.rQpr.rxquonnu csoficrsa /c Ao6asra Ha nonr,rrerpa{nyoperunen c pa3Mep lpm/ 186] 16l .

Mamepuanu (pasmeopu/pemmueu/) : flpe4roxen e

- Hoa pa:tnop lpeartusl 3a orJlaraHe Ha KoMno3urHr.r H[KeJroBr.r floKprlrlrr nrpxy o6paequ or croMaHa
rr BLIcoKotK qyryH B Jrtro cbcrotulle, cbAtpxarq uano4o6aera or AnaMaHT (DND), noJryqeH no B3pr,rBeH

MeroA, raro DND-qacrLIqn ca I,I3[oJI3BaHr{ KaKro caMocrorreJrHo, TaKa u B rou6nuaqur c HaHopa3Mepen 6op
(NB) [22,25, 34, 38, 39f.

- Hon pearrnn c 6nrcroo6pasynaqu go6aern kynpuitouu, KaAMr.reBu fionlr, rpr.reranoJraMr.tH tr
nolnnponfinenuuxo/ 3a orJraraHe na 6esroxonr4 Hr,rKeJroBr,r rroKpuTr,rr Bbpxy croMaHa r{ MeA lll4] 132/,
3arrlr{TeH c aBTopcKo cB}rAeTeJrcTBo.

- Hon pasrnop /pearcrunl c Ao6aBKa Ha nonurerpa$nyoperuaen c pa3Mep lpm sa nol1rr{aBaHe Ha

6earorosu Hr.rKeJroBr4 noKplrrur BBpxy croMaHa 45 c nogo6peHr,r cMa3Barrlu u anruifpnrquoHHr.r cnoicraa [86]
t6t.

3aeucuuocmu : florryvenu ca
- Hosu eKcrrepr.rMeHTurHur 3aBuctrMocrr,r 3a BJrr.rrHnero Ha HaHoqacruqu (DND, NB, TiN) arpry

Qrslmo-uexaHlrqHlrre cBoicrBa /rvrarporrrp4ocr r,r r{3Hocoycroftqusocr/ Ha Hr{KeJroBr.r noKpr{Tnl, [onyqeHr4 no
MeroAa EOTTOM-HI4KEJI I I 9, 20, 22, 25, 28, 34, 38, 391.

- Hosu eKcIIepI,IMeHTarIHrI 3aBllclrcr.rMocrri ga BJrr.IJIHLIero Ha rexHoJrorI4qHI,ITe napaMerplt
(ronqenrpaqu-fl ua DND, Ao6asxa na DND B cycneH3r,rr r.rJrr.r B c)rxo c6crorHr,re, eAnocnofino KoMrro3r.rrHo

Ni+DND rlrrn gnycrofrHo raxoBa Ni / (Ni+DND)) nrpxy tlnsnxo-ruexaHr.rqHr4re csoficrsa Ha norDrqeHr4re
noKpltrrlt [25] u nrpxy yHxBepcanHaTa rBbpAocr HIJ, nracruuHara rBbpAocr I{06.1., npr{BeAeHr,rr luzMlepenl
MoAyn Ha eJracrlrqHocr E u 4eficrunrenHut MoAyn E, o6rqata eHeprnr, r.Bpa3xoABaHa 3a eJracruqHa lr
Irrlacrl,lqHa geQopruaqur W1q1al r,r [peu3qucneHara nJracrr{trHa TBbpAocr B TBbpAocr no vickers IIV /ga Ni /
(Ni+cBN) l[79,101].

- Hosu eKc[epI,IMeHTaJrHv zaBvcr4cl,IMocrlr ga Brrnl'nwero Ha pe)Kr{Ma Ha repMoo6pa6orxa na
norpnrz.araNi / (Ni+DND) B6pxy Mr.rKporBcpAocrra rr KoHraKTHara nrra yruopa [83].

- Honu eKc[epI,IMeHTanHI,r 3aBI,IcLIMocrrL za BJIrItHI,Iero Ha rexHoJIor[TIHLITe [apaMerpl,I
/ronqenrpaqut, TeMneparypa r,I pH ua pa6ornu.r pas'rnop/ mpxy o6erraru.u nporleHr Ha BrpaAeHr,rre qacrurllr
or nonr{rerpatpryopernren (PTFE) [86].

Kru reuarurca 2. Eetroronu rroKprrrrrfl, orJroxeHr{ rrpxy M}IKPO- n HAHO- floBbpxHocrrr rr
npuJroxeHrrero rrM 3a o6euHo uro4uQuqupaHe Ha crorn{Jrrcu. 192,90,35,l7I

Kunemuxu : YcraHoBeno e, qe

- Hanorrro4nrll,IKaropnre, Ao6aBeHLI B crotlr4JlKara na crleporparlr{THn rryryHr4, r,r3Meulrr KuHerr,rKara
na 6eisursoro npeBpblrlaHe, Karo ycKoptBar npeBpbrrlauero Ha aycreHsra n 6efiunr B flpoqeca Ha
I,BorepM[.rHo 3aKurJrrBaHe vBrr4flrr na naoptponorilfiraHa6eirsurlrtus $epnr [80].

Mamepuatu(pasme opu/pe axmueu/ ) : CrsAaAeH e
- Hon pasrnop lpearcwzl c HI{KeJIoBa coJr Ha ernnxeKcaHoeHa KuceJrr.rHa B ToJryon 3a HaHacrHe Ha

6e:toxono Hr-rreJroBo noKplrrlre Bbpxy MlrKpo- r,r HaHopa3MepHu qacrr,rqu or Ar.raMaHT .

Memodu /mexuotoew/: Paspa6o, enn ca

- Hon ueto4 3a orJlaraHe Ha 6esroroso Hr.rKeJroBo rroKpr{Tne Bbpxy MnKpoHeH A}raMaHT c u3noJr3BaHe

DND qacrnqu [92].
- Hosn MeroAIr /rexnororun/ ga raoAn{rlqrlpaHe [oBtpxHocrra Ha HaHopa3MepHr{ qacruqu or DND,

TiN, SiC, TiCN, cBN qpe3 HaHactHe Ha [oKpl,Irr.rr or cpe6po, MeA, Hr.rKeJr r4 xeJur3o, npeAHa3HaqeH]r 3a
rvro4ur[uqnpaHe Ha cronr,rJrKr,r Ha ocHoBara Ha r(eJrr3o u aayrr,rr.rnr.rfi [69].

- Hos MeroA /texHororu-t/ 3a HaHacrHe na 6esrorogo Hr,rKeJroBo floKpr.rrr.re BGpxy MlrKpo qacrr,rqu or
Ar.raMaHr c rlel no-Ao6poro lrM BrpoKAaHe B MeraJrHH KoMno3urHr{ Marepvann (MKM) / c pa:ruop /pearcruyl
OT HUKCJIOBA COJI HA CTI4IIXEKCAHOEHA KI,ICEJII,THA S TOIVOI/.



3aaucunocmu: flon) reun ca

- Hosr.r eKclepuMeHTaflHr4 3aBr.rcr.rMocrr{ 3a BJrr4rHnero Ha HaHoqacr}rrlrr or DND e pa3TBopn 3a

6egrorosn Hr,rKeJroBr.r noKpr.rrr,rr or Br,rAa Ni / (Ni+DND) n Ni/ (Ni+DND"--n"noun) Bbpxy rfusuxo-vexaHurrHflTe
zlr csoficrsa - Mr,rKporBbpAocr ]r rr3Hocoycrofiuzrocr [32].

- Honu eKc[epr,rMeHTaJIHu 3aBr{crrMocrr,r 3a BJrrrrnuero Ha rroKpr,rrr.r HaHoqacrur{Uu or TiN, TiN+TiCN
u cBN Bbpxy MrrKpocrpyKrypara n tpusuro-uexausrrunre cgofic'rsa (rur,rrpornrpgocr, r.r3HocoycroftquBocr,
yAapHa xr{rraBocr, rKocr Ha onrn) na BucoKorKr.r u Lr3orepMl{qHo 3aKaJreHH c{eporpa$r.rrru qyryHr.r 121,23,
24, 27, 29, 40, 42, 43, 45, 81,100].

- Hosl,I ercnepuuenrulrln]I 3aBLIcI,IMocrL 3a BJII,IIHLIeTo Ha HaHoqacrI,IqL Bbxy xapaKTepI,IcrrIKI{Te Ha

rpatpnrnara ftasa na r.r3orepMr4qHo 3aKaJreHr't cQeporpaQurHr.r qyryHr,r, [ocneAH]rre noKa3Bar no-Br.rcoxara
a6pa3r.rBHa r{3Hocoycroivnnocr [81].

- Hosu eKcnepI,IMeHTzlrIHI{ 3zrB}Icl4Mocru 3a [I3MeHeHLIero Ha KoJl]IqecrBoro ocrarbr{eH aycreHl{T B

[poqeca Ha u3nr,rrBaHe Ha lr3Hocoycrofiqllsocr Ha r,r3orepMr.rttl{o 3aKarreHlr qyryHn ccc crpyrcrypa AoneH u
ropen 6efinur 127, 42, 43, 451.

Kru reuarnrca 3. Or.naraHe Ha xa.nafi rl cnJraBH]r KaJraeuu noKpHT[q no eJreKTpoxrrMurreH
HAqUIL

Mamepuatu (etexmponum): CrrgageHe
- Hoa elerrpoJrr.rr 3a orJraraHe Ha noKpr{Tr{e or Kanafi-Ko6anr, cbAGp)KauI Ao I rlerrt.%o ro6anr 6es

r[nyopnlr ftonn, rarurpcrBarrlu oKoJrHara cpe4a [113], aBropcKo cBr,rAereJrcrBo.

Teuarurure 4 u 5 <cAnaflns Ha MeroArr [r rexHrrKrr 3a orJraraHe Ha noKprrrr{fl no 6esroxon uero4
rl flepcnercruB[ 3a Ha3eMHo rl aepoKocMnrrecKo npuJroxeHue> [98, 95, 97, 103'l u <<[pournoAcrBo rr
np[JroxeHne Ha HaHopa3MepeH AnaMarrreu rrpax, npon3BeAen no B3prrBeH Mero4>r [91,931 [peAcraBnrBar
r4HTepecHn o63opHr.r Marepnzuu c rurKor.r co6crseHr.r eKcneplrMeHTurnv \arl.Htr Ha KoJreKTrBa Ha KaHAnAarKara.
flpunocure s resu 2 o6sopnr.r Marepr{afla ca eKcleprnrrre uni[opruaq[r{ r{ BrrcoKorexHoJror[rrHlrre pe3ynrarr,r,
nocTr{rHaTl4 or KoJIeKTI{Ba Ha KaHAI,I,qaTKaTa.

Krpr reprarnra 4. O6soDeu ttamepuan
- Hanparen e JrxreparypeH nperneA B HrrKoJrKo crarr{r,r Ha cbcrorHr,rero Ha npo6reua, Kacaerq

MeroAr,rre I{ TexHlrKr,ne 3a orJraraHe Ha uoKpI4TuJr no 6esroros MeroA r.r nepcneKTr4Brrre 3a Ha3eMHo }r
aepoKocMnqecKoro r{M trpulrorKeHrre BbB Bpb3Ka c 6bAe[Ir4 yr.l.aartr B rrporpaM]rre Xopurorn 2020, EKA u
KoHKypc[ rcrna OHW / sKrr. ca AaA€Hrr lr HrKor{ co6crBeHr,r pe3ynrarr{ r,r e noKa3aH o6pa:eq, noKprrr c Hr{KeJr no
6egroxor MeroA, flpecrorn B KocMoca B rrpoAbnxeHr.re Ha oKoJro 24 ueceua flpu r,r3[GJrHeHr{e Ha eKcfiepr.rMenTlr
no npoeKT "O6cranosra" I 198,95,97,1031.

- flpegnoxenn ca eKcnepLIMeHTaJrHr,r MeroAr.r 3a orJlaraHe Ha noKpr,rrr,rr Btpxy anyMr,rHr,reBrl r,r

MarHe3LIeBu cnJIaBI{ c qen non)rqaBaHe Ha HoBI4 nogo6penu floBbpxHocrn 3a np[nox(eHr,re B

caMoJrerocrpoeHero, npo[3BoAcrBoro na asroMo6ruIr v paKerv, KaKTo H B KocMr.rqecKr.rre rexHoJrorlr[.
Kuu'reuaturca 5. O6sooeu uamepuan
- Hanpaeen e [perneA Ha pe3yJrrarr.rre Ha KoJreKTr,IBa Ha Kau.quAarKara n Ha rrepcuexTr,rBr,rre 3a

npor.r3BoAcTBo lcvIJTe3/ r.r npu,Jror(eHr.re Ha HaHopa3MepeH Ar.raMaHT, npor.BBeAeH no B3pnBeH MeTOA 14

o6lacrure Ha np[noxeHr,re [9 1,93].
Krrr rervra'rnrca 6. Excrpaxqun na penufi.
Memodu /mexuonozuu/: Paspa6oren e

- YcrmpruencrBaH MeroA 3a lr3BJrr.rqaHe na penuft c Br.rcoKa qr.rcrora uper o6pa6orKara My c at3orHa

KLIceJII{Ha c uen upeMItHaBaHe or ClOa- r[oprr,ra r NO3-t[oprrr4 nal,Iantsafiru ercrpaKrlr,roHnure crenenu [77].
Ktrr reuarnrca 7. CnofigrBa Ha KoMno3[rrHo noKpur]re ,ranarrrr-naHognaMaut tt.

Mamepuanu: Crrgageuo e

- Hono ruIbrHo xoMoreHHo KoMno3l,rrHo noKplITLIe ,,anarLIT-HaHo4uaMaHT" 3a HaHactHe Bbpxy
MeraJrHr,r r,rMruraHTrr 3a 3a3ApaBrBaHe Ha Bp63Kara Ha r,rMnJraHTa c KocrHara cr,rcreMa [16] /rru 4oqenrypara./.

4.5. Ifonvqaeaue u doxa3cane na nocu dauuu u 6axmu
Or aoq. 34paara Kaparrosoaa 3aeAHo c KoreKTr4B yqeHr.r ca noflfreHr.r, ycraHoBeHr,r r4nu AoKaganu

eKcnepr.rMeHTaJruo MHoro HoBr4 AaHHH n $arru, Kor.rro r,rMar cbrqecrBeH Ha) reH r,rnr,r HayqHonpuiror(eH [pr4Hoc,
xofiro ce uspasl.Ba B TrxHara HoBocr /norryueuu 3a rrpbB nrr/. IlpuevaM rr4 Karo cbrrlecrBeulr nplrHocr{, Ho He

e Bb3Mot(Ho BcLIqKI,I qa r.re6por, qe nocoqa caMo HJ{KoIr or rtx.
Kru reuarnxara <floxpurur B6pxy MaKDonoBbpxHocrr.r) e ycritHoBeHo,ue /qnrupau- xauauaarrara/:
- 4nycnoilnoto noKpr{nte Ni / (Ni+DND) unaa no-nucoKa rBbpAocr (13000 MN/nt') B cpaBHeHr.re c

rtr3lr Ha noKpr,rrr,ura Ni u Ni+DND (n cycnensr,rr), croraerno - 4900 u 127 50 MN/m') [25].
- 4nyclofinoro noKpr{rr1e Ni / (Ni+DND) r.uraa nafi-nrncKa creneH r.r3uocBaHe (0,0022 gll) - 5-7 n'srn

rro-Hr,rcKa B cpaBHeHr.re c ra3r.r Ha floKprlTr.rrra Ni, Ni+DND (r cycnensu-r), croree'rHo 0,018 r,r 0,012 g/l 1251.
- Mr,rKporBbpAocrra Ha HuKeJroBoro [oKpr.ITLre cJIeA TepMLIqHa o6pa6orra I 290"C s reqeHr,re Ha 6

uaca/ uapacrr,a go 2 rrrru B cpaBHenrle c nerepnroo6pa6oreHo noKpI{TIte
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- Hafi-Br.rcora Mr{KporBbpAocr no KHyn (1608 HK0,02) e nonyvena rpu noKpl.rrr.{rra Ni / (Ni+DND)
cneA TepMuqna o6pa6orra, orJro)KeHr,r B6pxy HaBrrnepoAeHr{ croMaHr.r /c orono 1lo% no-nrcora or
Mr,rKporBtpAocrra Ha repvoo6pa6oreHo noKplrrre Ni (1452 HK 0,02y [37].

Kru reuarnxara (floKprrrlir Bbpxy Mr.rKpo- r,r HaHo[oBbpxHocrr.r)) e ycraHoBeHo, ue lgurwpaul:.
- KoMno3r{THr{Te noKprrrlrt c Brpa,qeH}r HenoKpr.rrr,r qacrur{u DND ce n3HocBar unoro uo-6rpso r

cpaBHeHr.re c BrpaAeHr.r noKpr.rrr{ qacrnrln DND [32].
- rarrBaur{rrHoro noKpr.rrlle Ni / (Ni-DND) ce nsnocna 3HaqureJrHo no-6rpro npu [poAbnxr,rreJrHo

recrBaHe B cpaBrleHr{e c r,r3HocBanero Ha 6e3roKoBoro noKpuTr,re Ni / (Ni-DND ) [32].
- HuKeJroBoro noKpnrr.re Bbpxy HaHopa3MepHn rracruqr.r or Ar.raMaHT DND no4o6prBa repMo3arqr,rrara

My, a HIlKeJIoBoro noKpr{Tr.re B6pxy MrrKpoHeH AnaMarrr noAo6prBa 3zxBarrlaHero My or MeranHara Marp[rlara
(ao 80%;135,171.

- Ml,IKporBbpAocrra Ha noKpl{rllero Ni / (Ni+DND) c rrpagen HenoKpl{r DND r.r norplrrnero Ni /
(Ni+ DND) c BrpaAeH IIoKprIr DND [32] e eAHaKBa.

Kru reuaruxara <<BrgAeftcrelte Ha HauoMogut[uxaropnre Bbpxy cryyrcrypara r.r cnoftcrsara Ha

cronIrIIKI,I lI oTJIIIBKIT Ha xeJIt3Ha v uryMLtHveBa ocHoBa) e ycraHoBeHo, .re /qutupau/:
- noKplrrlrero or xeJrr3o B6pxy HaHopiBMepH[ qacrlrqu or TiN npeAcraBnrBa paBHoMeper artlop$eu

crofi or uanouo6ynu (1-2 nm) [18].
- nauomo6ynr.rre or[opna.rr MHoro KoMnaKTeH MoHocJroeH crofi rrpxy Kpr.rcraurHr,rre HaHopa3MepHr.r

qacrr.rqr or TiN[8].
- B Jrerr4Te cr[eporpa$r,rrnr,r qyryHr,r B npricbcrBr,rero Ha Hano4o6anru TiCN+TiN ce yBeJrr{lraBa

KoJrr,FrecrBoro r,r pa3Mepbr na rpatllrutara r[asa 6ee [poMrHa na t[opuara na rpa$urnure zrpua l2l, 24].
- r.r3Hocoycroiqr.rsocrra Ha Jrerure qyryHr.r, o6pa6orenn c HaHoqacrr,rqu, ce yBennqasa c 55-81%

c[prMo nanocoycrofiqr.rBocrra Ha q)rryHn 6eg HaHol{oAuifuraroplr l2l,24,40f.
- MeroAGT sa nro4ut[uqupaHe Ha floBbpxHocrra Ha qacrrrrlfiTe qpe3 aKTr.rBupane u cencr,r6vnv3a\ut

rrpeAn orJraraHe Ha noKpr.rrue e 3a trpeAtroqlrTaHe npeA lpyrure [69].
- ue'racra6urHnrr ocrartqeH aycreHr.rr r6pnu qacrr{qHo [peBparqaue a 4ei[opnraquoHeH MapreH3r.rr

npr.l rpr{ene. B nafi-eucoKa creneH Ta3n 3aBuc}rMocr e r,r3pa3eHa [prr qyryHr.r c uauouogr.rQr.rKaropr,r
TiCN+TN, t[nplr roraro e rr3MepeHa Hafi -g ncora r.rsuocoycroiqr{Bocr.

- uo4urlnqupaHero c HaHoqacrl{uu BoArr Ao Lrsgpe6u-reane Ha MuKpocrpyKrypara u rroBnilraBaHe Ha

Mexaur{rrHrrre cBoficrna Ha MeraJrHLITe cluraBr.r I21,23,24,27,29,40,42,43,45,200, 197,198,201,78,80, 81,
100, 1021.

- ycTaHoBeHa e no-Br,rcoKa a6pa3[BHa r.rsnocoycroiqr.rBocT na o6pasqure c naHoAo6asrr,r B cpaBHeHrre
cbc cbrrlr{Te 6ee uaHopa:uepnr.r 4o6aarn [81],

E O6orarqgaHe Ha crtrIecrsvsaluure lHaHns

E.l. - HrMa rrpr.rnocri.

B.2..Iplzo o6ozamneane ua ctutecmEeatuume suanun - peAI,Iqa or iparcrure u Aatar,ilTe, KaKTo r{ MeroArdKure [l
eKcrlepr.rMeHTaJrHlrre 3aBl,IclrMocTr,r Ha KaHAr{AarKara (a re ca MHoro6pofiur.r) o6oraraaar csulecrByBarqr,rre Hr,r

gnauus 3a BJrnrHuero Ha HaHo- r,r Mr.rKpopa3MepHrme qacrrlqlr Bbpxy crpyrcrypara u $nszxo-MexaHprrrHr{Te
csoftcrsa Ha [oKplrr]rrra Bbpxy MaKpo- lr rvruxpocy6crparr,r lr Bbpxy voAnr[raqupanero r,rM Ha crorrr4JrKr4.

B. IlDunocu ra nDu.rroxenne

B.l. B uqyuuama npaxmuxa
B nayuram flparcrr.rKa Morar Aa 6rAar usnorgsanu la HJrKor4 or rrx Beqe ca r,r3noJr3BaHuJ scwrwr

Hocb3AaAeHu pa3TBopu /pearcrunul r,r MeroAlr 3a orJraraHe Ha floKp]rr]u Bbpxy MaKpo- tr
nttrpo/uauo/noBbpxHocrlt, KaKTo L ycraHoBeHnre c rtx HoBLr eKcnepuMeHTaJrHr,r 3aBr4cr.rMocrn, nocoqeHr{ B T.

A.4 u A.5 Ha npr{Hocr.rre.

Iturupanuna (48 nrrn, o't lsx 22 nbrr,r B rryrqrl cnucannr) noKtBBar, qe re3rr HayqHr.r rlocrr4xeH[t
ca r,r3BecrHr,r, B63[pr{err,r r{ rr3rroJr3BaHr,r or Apyru yqeHr.r - y Hac v a uyx6una. Eer 4a nonrap.rNr xa3aHo'ro s Ay'
z A.5, ute or6enexa orHoBo, qe roJrrMa qacr or ocnoBHnre Ha) rHx rrprlHocx ce 6asupar Ha HoBocrra Ha

r,r3rroJr3BaHr,rr 3a n6pBr,r nbr HaHopa3MepeH AeroHarllroHeH Ar,raMaHT DND raro yrKqaBarrra 4o6arra rrna
pa3TBoprl 3a 6e3ToKoBo Hr.rKeJroBo noKpI,ITI4e, KaKTo I{ Ha HoBocrra Ha caMure peaKTnBr.r lpazrtopa/, HaHeceHr,l

Bbpxy MaKpo- u nl,mpocy6crparr{, c qen noJDrtIaBaHe Ha floKpr.rrl{r c noBr,rureHa MuKporBbpAocr ll no4o6peua
urnocoyctoftuuuocr.
8.2. B uuctceuepuama nparcmuxa

B lrnxenepuara [paKTr4Ka Morar Aa 6'b4ur npu;Iolt(eHl,I (a nmolr ca nplrnoxeHu u rnegpeau)
parpa6oreuzre pa3rBop[ lpearcruynl I{ TexHoJloruu (rexHoloruqHlt pexr,rMr,r) aa ouaraue ua wair-patnwtw
norgurul BGpxy croMaHu u qynyHn, KaKTo r,r Bbpxy MlrKpo- r,r HaHoqacrr,ruu. CneABa 4a or6eaexa
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npl|noxfl.IMocrra Ha cneAHl,rre /He ruora ga uz6pot scuqxl,Ire/ pa3pa6oreHr,r r4 rrpoBepeHr{ Ha npaKTr4Ka
TexuoJroryrn / gutwpau/ :

- Texnororn-r 3a orJlaraHe na 6esroronn rroKpr,rrn Ha HnKeJroBa ocHoBa Bbpxy HaHopa3MepHr.r
qacrr.rqn 3a o6eMHo uogr.rQnqupane Ha qyryHr4.

- TexHonoruu 3a orJlaraHe Ha [oKpr{TITJI c HaHoA[aMaHTeHr,r qacruqu.
- Texnonorng 3a HaHactHe na xarafi no xnMnr{ecKlt HaquH 3a [onrlaBaHe Ha rrIIbrHI,I Kopo3r.toHHo

ycroftvunu cJroeBe c go6pe cnorBarrlu ce noBbpxHocrr{.
- Texnoror[q 3a pa3ttq4aHe le\sanel Ha MeA r,r Me,qHu cruraBri qpe3 H3non3BaHe Ha KoHrleHTparr.r 3a

cbcraBrHe r ropurr.rpaire na pa6orHnr parrrop I I l].
- Paruop lpearcrunl 3a [oKaJIarIBaHe Ha MeA ]r MeAH]r crrJraBlr, pa6oreul npu craftua reMrreparypa,

xofiro gana3sa arTriBHocrra cr.r npoAbJDKr{TenHo BpeMe [85, 111]..
- Pexuu /rcxnororuc/ 3a MeraJru3r,rpaHe Ha HaHopa3MepHu yrKqaBarrlu qacruqn, ocuryprBaul

yBennqeHr,re Ha HaqaJrHoro r.rM Teruro Ao 50% [33].
- TexHororut 3a orJlaraue Ha 6e3ToKoBr,r HuKeJroBr,r noKplrrlrr Bbpxy HaHopa3MepHr,r qacrr{rlu 3a

ytKqaBaHe Ha KoMno3I{THLI MaTepllanl{, non) IeHLI npilxoBoMeTaJlypr[qHo I,Inu qpe3 OTJIaraHe Ha [oKpl,rTut
I17,32,35].

- Kounoglrrno noKpr.ITI{e,,a[arr4T-HaHo4uauanr" Bbpxy MeraurHrr nMnJraHTr.I, 3a3ApaBrBarqo Bpb3Kara
Ha ItMtIJIaIrTa c KocTHaTa cI{cTeMa / perucrpupaHa e no-Bllcora a6parnnHa u:nocoycrofiquBocT B cpaBHeHr.re c
no{pnrurra 6es nanopasuepHr{ Ao6aBKr,r [6] /npuuoc ot goqenrypara,/.

- MeroAu Ii rexuoJlorull sa rr,rogurlr.rqnpaHe floBcpxnocrra Ha HaHopa3MepHu qacrlrqu o'r DND, TiN,
SiC, TiCN, cBN vpea HaHacrHe Ha floKp]rrlrr or cpe6po, MeA, H]rKeJr r.r xenxao [69].
8.3. B we6 no-nedazozuvecxama nparcmurca

Cre4 goqenrypara AorI. Kaparuosora HrMa HoBr.r yve6nu noco6u.r. Ho or yre6uwre ir v'arepuaau,
Ha[ncaHI{ BcB Bpb3Ka c Aoqerrrypara, B rreAaroruqecKara flparTr.rKa Moxe Aa 6r4e usnolsnauo Ynpaxnenue
It 7 or <<Prrono4ctxo sa la6opatopH[ ynpDKHeHI,It no TexHororu.r Ha Marepr,ranure> (uacr 1) na rerraa
<<Kounogurar.r HLIKeJIoBI,I noKpLITrIt c MI{Kpo- l.r HaHopa3MepHn yrKqaBarur qacfl4quD. To seqe e r.r3noJr3BaHo r.t

ce u3noJBBa, 3arrloro KaHAriAarKara e BoAr{Jra.r4 [oHacrorrrleM ro4u ra6oparopHlr ynpoKHeHr,ra r TY-Cor!u.a.
B yve6no-neAarornqecKara [paKTr{Ka Morar Aa ce r{3rroJr3Bar w .<acr or Ha} rHr{Te H npr,rnoxHlt pe3ynraru 3a
npoQecypam Karo JIeKIII,ToHeH Marepll€rJl no Ar,rcq[rurr{Hara (TepMuuuo o6pa6ornaHe Ha N{erarure> s Ty-
Cot}ua.

6. 3na.ruuocr Ha npuHocrlTe 3a Hayrcara u nparcrrlKara, quTrrpaHe Ha rpyAoBere
3a uayrara npeAcraBntBar I{HTepec u ca 3HaquMr,r parpa6oreHrrre or goq. Kaparuo3oBa HoBl.r

pzBTBopLI lpearcrunwl I{ HoBI,I MeroAI,I /rexnoaornu/ 3a 6e3ToKoBo orJraraHe Ha rbHKtr noKpr{Tr,rr Bbpxy MeftrnHn
MaKponoAIoK[ (naupnuep KoMno3[ITHIt Hr,rKeJIoBr,r noKpr4Trlrr Bbpxy cToMaHr{ 14 qyry:flv; arraTr.rT-
HaHOAf.laMaHTHVr rrOKpVrTr t Bspxy MeTaJIHIt nM[JraHTaHTr,r; KalaeHr.r noKpr.rTr{rr Bbpxy MeA r,r MeAH[r cruraBr.r,
cpe1rpnu [oKp]Ir]It Bbpxy MeA I,I MeAHLI cnlaBr.r v \pJ) ]r B6pxy Mr.rKpo- HaHo[oAnoxrr.r (uanpr.ruep cpe6po,
MeA, xeJlt3o I4 HI,IKeJI Bcpxy HaHoqacrurlu ra vo4r.rr[uqupaHe Ha cronunxr.r; H[rKen BBpxy Mr,rKpo- t4

HaHoqacrll{a 3a BrpDKAaHe B KoMrIo3LITHI,I noKpr,rrr4r nnu s o6eNrHu Marepuaflr,r u gp.), raxro u ycrauoBeHr.rre
or Het HoBI,I eKcnepnMerHTaJIHlI 3aBlrcr,rMocrr,r, {arru, AaHHr.r n Quslrro-vexaHr,rqHr,r cgoicrsa Ha
noBbpxHocrHug. cloit.

3a rorsMara 3HarII,IMocr Ha rpyAoBere Ha KaHAr.rAarKara roBopr{ n rrxrroro MHoroKparHo uurupaHe -
15 rry6nnxaquu ca q[T]IpaHr.r o6rqo /4-p+4oq.+npo$./ 48 nrrr /goryruewrurpanu - 22 rrsru B rryxAn n31anvq Lr

26 n'srs- a 6urapcru.
3a gnaqr.ruocrra Ha npllnocltre roBopr4 n setrvtara o6enana HayqHo[3c.neAoBareJrcKa /yracrue r

npoeKrll u 4oronopu/ gefinoct. Or npuloxeHure KbM KoHKypca ra npooecop nucMeHrr Marepvu:r,/, ce BtrxIa,
qe AoIl A-p KaparEo3oBa e yqacrHux a o6qo /4-p+.qoq.+npo$./ 30 6p. naylronscJreAoBareJrcKz paepa6otu
(npoexm n gororopu), s 3 or rouro Karo plKoBoAnreil, a B ocraHaJrrlTe 27 - raro )rqacrHnr.

Anropcxnre cBr.rAerencrBa (7 6p. o6qo, or Korrro 4 6p. za npor[ecypa), rpu3Haru n Erlrapaa u
Pycur, ca cblrlo raKa Mnoro 3HaqI{MI,r.

Kangugarrata LIMa BleqarJItBaIIIo BHeAptBaHe Ha paapa6orrlrre (rrmo.ruremro Ha rexHoJrornrrur.r
nopuann) c roJItM I,IKoHoMI,IqecKI4 eaDeKT orr.rx. l'lsrrpnre'd.nca BHeAprBaHr{r B MHoro 6rlrapcrn 3aBoAlr tr
rlnprrrr,r raro HI\tD(BfI-Crapa 3aropa, HIIKM ,,Baxyyuna rexHr,rKa"-!M6ol, ZPT-CoSru, I4ncruryr no
MnKpoeneKTpoHr.rKa-Coour, ACO ,,PecnpoM", CO ,,PaAnoanaparv n reresugur"-CoSua, Vucruryr no
cbo6ql,rrenHa rexHI,IKa n fhon4r,rn, ,,Artoua'rura"- Xacrono, KaKTo n B npeAflpr.rlrrrrero c MaJrKa MorrlHocr
EOTTOM-XI4M upu TY-CoQ[s. Iorosl4 3a cronaHcKa peanl,I3aq[r ca 4 rexnolorr4r4 3a orJraraHe Ha
noKpl,trlul. forosu ruIIt BHeApeHI,I ca [poAyKTu e EA,4 ,,TexnoronT arr-Pyce lza s'b6P.n KoJreJra, c npoBeAeHr.r

TecroBlf MaITI,IHI,I B pezuIHI{ ycn,oP,unl, n,,feonpogyrr" AcenorrpaA /c recrsaHe ua pa6ornu rrHcrpyMeHTr,r 3a
ranartd LI Ap. foroBu 3a cronaHcKa peanll3allut ca 4 rexnolorru 3a orJraraHe Ha rroKpr.rrr.rr. 3a gorynaenrlrpaHe
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Ha BHeAprBaHeTO Ca npnnoxeHr{ H4Are)r(HlrTe AoKyMeHTu r{ npoToKonr{ (3a HrKor,r BHeAprBaHr{r Jlr{[cBaT

AoKyMeHru). Jllrncsar l,t pa3AenvrenHl{ nporoKoJrll 3a } Iacrue Ha cbaBTop}rre.
Bcluxo ropermnoxeHo Mr{ AaBa ocHoBaHI{e Aa 3arunoqa, qe rpyAoBere Ha AorI. A-p Kaparbo3oBa ca

cTaHaJII,r [IIltpOKO AOCTO{Hr{e Ha HarrraTa r,r qyx,{ecTpaHHa Ha) rHa r4 r.rHxeHepHa o6ulecrnenocT, 3HaqlrMn ca lr
ca nonyquru HayqHo [pr{3HaHr4e KaKTo B HayqHaTa o6unocr, TaKa r.r B nPaKTr.rKaTa

7. le4aroruqecrca Aeft nocr n yre6uo-neAaror[qecKu npunoct{
flegatorruecKara AefiHocr Ha AorI. Kaparuosora /o6uto - Aorcrop+Aorlen'r + npoQecop/ e ocesaenra. B

Mr{HaJroro Lr B MoMeHTa rt e BoAr4Jra r.r BoAr.r ra6oparopun ynpoKHeu}rr no ,,Marepr,rano3nauue" t,t

,,Texuoror[f, Ha MarepuaJr]rre" B TY-Cot[rEr /a neproga 2014-20181. Hanucala e caMocrorreJruo €AHo

ynporHeHr4e a yre6uoro noMaraJro ,,Prronogcrno 3a y[pDKHeHr{r no Texnoaoru.r Ha Marepr4anr,rre" ga

cryAeHTr{Te or TY-CoQr.rr (na CD nocnrer) /npeqcraneuo no KoHKypca ra 4oqeur/. Eura e cbulo raKa
npenoAaBareJrKa no xJrMr.rr s TexHoror[qHoro )r.t]rnr,rqe ,,EnerrpoHHr4 crrcreMr.r" rcrra TY-Cot[r,rr, xarro u e

BoArua ceMr{HapHn ylpaxHeHnr no fparqaHcKa 3arqr.rra KbM KaTeApa,,fpaxgaucxa sarqrra" npu TY-cor[ru.
Ilpeqenrnana otqe, qe Ha[r,rcaHr.rre or Her yre6Hn Marepr,ranu (ynpaxuenr.re Jtl!7 u prronoAcrBoro 3a

ynpaxnenr,r.r) lnpegw npo$ecypam/ npr,rrexaBar onpeAeneH yte6no-ne4arorr4rrecKr,r nprlHoc, xoftro e orIeHeH

abrrlo TaKa noJrorc,rTeJrHo rr oT HeroBr,rTe peqeH3eHTr.r.

B npegcraeenr.rre rro KoHKypca yre6nlr AoKyMeHrr,r sa npor[ecop rr HrMa l:;ailvcanr noez yle6nu
noMarafla. Hsua crruo raKa AunJroMaHTr,r rr AoKTopaHTLr- pbKoBoAeHr,r r,rJru Beqe 3arqr.rrr.rJrr.r.

Brs ocHona Ha ropuoro [perleHrBaM, qe A-p Kaparroroaa e 4o6rp nperroAaBaren c AocrartqHa
neAaroruqecKa epy Avrlr4fl, rr orrlrT.

8. Jluqeu flpuHoc Ha KaHIuAarKara B npeAcraBeHnTe MareplraJrlr
B upegcraneHr{Te no KoHKypca sa npodecypa lny6nuraryuure cneA goqenrypara/ 32 nayuno-

neAarornrrecKw+AC tpyla /or rsx 28 nayuuu/ aBTopKara r,rua 5 cauocrorreJrHr.r rry6nlrxaquu, s 7 rs e Ha

n6pBo Mrcro Karo claBTop, ae 6- Ira BTopo.

B 3 or 4-rc antopcxra cBI,IAereJIcrBa B KoHKypca sa npor[ecop /cleA Aoqenrypam/ u e Ha BTopo

Mrcro. I,I.ua yuacrue Karo cbaBTop lr B orqe 3 6p. aaropcKr.r cBr,rAereJrcrB4 npeAcraBeHn npeAr{ ToBa B

KoHKypca 3a AorIeHr.
Brnperu KoJreKTr,rBHr.rre paspa6orxr,r, rro BcIrqKo JII,IqI{, qe ) racrr4ero Ha KaHAr,rAarKara B Trx e

3HAqITCJIHO.

B nayruourcJreAoBareJrcKr{re npoeKTr{ r,r AoroBopr.r 30 6p. /lorrop+AoqeHT+npoQecop/ r,r3nbrBa cbrrlo
rara nefinoro aKrlrBHo nprrcbcrBl{e, rJraBHo Karo )qacrHl,rx /27 nrru/ r{ Karo pbKoBoAuren /3 nrril.

Monre Jrr{qHrj BnerrarJreHut or pa6orara i e TY-CoQu-a , a v o't ApyraAe, roBoprr y6e4r,rrenuo, qe rr e
peurnvrflT r,r3rrbJrHr,rreJr Ha Ha) IHI,ITe pa3pa6orKll, Tt e rI{x}IJIT r4 cKpoMeH TbJrKoBareJr Ha pe3ynrarfiTe r{

KOMrrereHTHara ot[opuurenxa na asurficKn e3r,rK Ha noqrlr Bcr.rqKn ny6ruraqnu.
Bcrqxo roBa Mr.r AaBa ocHoBaHr.re Aa 3aKJIIoqa, qe pe3ynrarnre r{ npr.rHocr.rre B rpyAoBere ca B

3Haqr.rreJrHa creneH nrrqHo Aeno Ha Kaparroso*aurrr4 ca ocbrrlecrBenr.r c nefixoro peuaBaqo fracrr,re.

9. Jluqnn BnerrarJreH[fl or KaHArrAarKara
flognasaM AorI. 3Apagra Kaparrosora Karo AbJrroroAr,rlreH rr,IreH Ha KoreKTlrBa na ra6oparopnl

IIHI4JI-EOTTOM npn KareApa,,MarepualosHaHr,re lr rexHoJror[r Ha Marep[aJrnre" na TY-Co$uq. flogHasaM
r lr Karo perleH3eHr Ha AoKropcKara fi 4r,rcepraqlr.r (l-p) u Karo peqeH3eur na A0qeur)para fi.

Moure Jrr,rqHr.r BneqarJreHr,rrr or Her ca orJruqHlr - Karo Ha) reH pa6orur,rr lr rd3cJreAoBareJr rr e Ha

MHOrO BnCOKO HLBO, MHOIO e CTpr{KTHa r4 npeqr{3Ha, MHOrO pa6oTnr,rBa /B [OBeqerO paSpa6Orrr TU e firaBP'U'it
r.BnbJlHr,rreJr r{ eKc[epuMeHmrop/, MHoro KopeKrHa B orHorueuuflTa cu c Apyrrrre KoJreru.

Or npmoxeHure HayqHLI, Ha) rHot43cJIeAoBareJIcKIt, nso6peratelcKll, BHeApLrreJIcKrI I,I fleAaro-
rLrqecKlr TyAoBe, KaKTo Lr or Mor,rre Jrr.rrrHr4 BneqarJreHr,rlr, craBa rcHo, qe AorI. A-p 34parra Kaparrosora e

Ha[GJrHo n3rpaAeH Ha)qeH pa6ornur, MHoro aKTr.rBeH HHoBarop r.r BHeAprlren, KaKTo lr go6rp npeno4aBareJr.

10. Kpu'ruvnu 6e.nexrn rr flpenopbKrr
Krrra uayruara npoAyKrlr{r Ha KaH,quAarKara Karo rlrrno HrMaM cbrrlecrBeHr.r 6enexrr.r. II{e cnoueHa

caMo HJrKon rraou na6nogeulrlr r.r npe[opcKr,r:
- B ny6nr,rraquLrre sa nporlecypa KaHAlrAarKara ycfleluHo AopII3Br.rBa lr3cneABaHrurra or AoKTopcKara

cr.r AncepTarlur rr AorIeHTypaTa, Koero a3 npr,reMaM 3a MHoro [oJroxr.rTeJrHo. flo ragu npllquHa o6aqe qacr or
npr.rHocHr,rre MoMeHTLT Ha ,,npoQecopcKr.rre" ny6turaquw ca cxoAHr,r c re3r{ or npeAr.rruHr,rre ilepiloAu, a HrKou
or [pr,rHocr,rre B aBTopcKara crpaBKa ca 863 ocHoBa Ha rry6llrraquu caMo or AorleHTypara /Ngl6/.

- H.sxol,r oT rry6nuraqwure sa npoQeclpa ca or rrep[oAa Ha AorleHTypara /uenpe4cranenu sa

4oqenrypara/.
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- B rry6auraqvure 3a noKprlTrurra He ce Lr3rcHrBa MexaHlr3Mbr Ha ytKqaBaHe Ha qacrr.rrlure - \urllr
HaHO- lr MItKpOqacT[IqI'ITe CaMO apMUpaT HItKeJrOBnTe (Urn 4pyrUre) norpurur r4nn cJryxaT r{ KaTo u3KycTBeH[
3apoAlruu.

- ZgHeceHnre n ny6nmaqu[Te tfarru racarr DraBHo xrrMr.BMa Ha npoqeca Ha orJraraHe Ha

uoKpr{Trrrra r.r pe3ynT}Ipalq}rTe ou3lrKo-MexaHr{rrHrr cBoficrBa.
- KanAuAamara HtMa 3alru.rreHrr AoKTopttHTLr, He pbKoBoAlr B MoMeHTa [r AoroopaHT]r.
- Crea Aouerrypirra KaHAI{,qarKara ruMa r3AaAeHo } re6Ho noco6ue,
- He ca npeAcraBeHl,r pa3Aen[TenHr.t [poroKoJrn 3a nporleHTHoro )trracrlre Ha BceKu aBTop B

KoJIeKTLIBHITT€ Ha) IHI{ rry6nmaqnu, aBTopcKure cB[AerelcrBa u BHeAptBaHI{JITa.
- Ycranosur gBM HtKoLr HeroqHocrr{ Lr peAaKrlr{oHur.r rperrrKrr B crarr.rr{Te Ha KaHArr,qarKara.

Tepuuuororuvno 6u 6uno Ao6pe BMecro ryMara ,,eqBaM" Aa ce [r3noJI3Ba 6urapcKara ,,pa3.flxgaM". HMaru n
Apyru 6enexrn no ollopnaJreHrrero Ha rrrKor/r or crarr.rnre, Kor.rro cbM cro6u{un yqrHo Ha KaHAu,qarKara.

11. 3AKJIIOIIEHIIE
I-{mocruara AefiHocr Ha KaHIuAarKara 3a upor}ecop AorI. A-p Mar.xuMr.rK 3gpanra Kupuora

Kaparuoeona Ha)rrlHara, Ha) IHoLBcneAoBareJIcKara /npoerru u goronopr.r/, Ico6perarencKara,
BHeApr.rrencKara Lr floAarorr{rrecKara - noKlBBa, qe rr e yrBbpAeH 6urapcru )trreH, I{3cneAoBareJr r,r BHeApLITen,

non)fir{n [pr]r3HaHlre y Hac ]r n vyx6una. flpunocnre i r nayrara n IlrIDKeHepHaTa npaKTr'rKa ca 3Haqr.rMtr,

oco6euo rrpr,Ino)KHlllte ir parpa6orrn s o6aacrra Ha rbHKlrre E3HocoycrofqnBr{ Hr{KeJroBr4 noKplrrHr c
BrpaAeHH HaHo- lr MnKpopalMepHn qacrurlr4, orJroxeHr.r uo 6egroron MgroA. Tpx6na Aa ce orleHlr no

Aocrofincrso cbqo raKa r.r AefHocrra i raro npenoAaBareJr.
IIlo ce orHacr Ao roBa A€lnlr KaHlrrAarKara A-p Kapar6o3oBa [oKp[rBa MnH[MarrHnre HayKoMerputrHr.r

rrorcBareJrn ra npor[ecop rqe or6erexa, qe orroBopbr Mr.r e rroJro]Klrrelen. T.s e npeAcraBuJra ra npo$ecypara
(lrrnrn 13-re na5runu rry6ruraqnr rro AoKropcKaracupa6ora r,r 36-re no AorleHrypara) oule 326p.naywm
ny6ruraqun*AC, orloprraeru,r B eAuH rraouorpar[r.rueH naKer or I I 6p. ll0 qarnu+l AC/ c I caMocrorreJrHa
pa6ora, 18 6p. / 22 6p. 6es 4 perrouera/ rry6nurarlr{r,r r,r3B6H ruonorparpu.ururr rraKer c 4 caMocrosrerHl,t
pa6oru, 0 6p. yve6nra uoco6[r u 4 6p. aBTopcKrr cBnAerencrBa. Yqacrsara e o6rqo n 30 npoerrr.r r,r AoroBoplr ]r
r.rnra o6qo 48 gurnpanw, (22 s,ryrnpuz, cnucanr,rr), a ny6nuraqnure ft n perlepupaHrr c[ucaHr,r.r ca 18, B cKorryc

- 8, c nunarr Qarrop - 2, c uunarr paHr - 3. Tpr6ua \a AolaiBf,, qe 4-Te aBTopcKr.r cBr{AereJrcrBa, Kor.rro
crropeA lil<llT ca parnocrofisn sa 12 craruu u 6tnrapcru cnvcurwa c nMnaKr Qarcrop, yBenr.rqaBar or{e
noBeqe HayKoMerpl,Iqnnre fi noKtBareJILt. II-(e or6enexa o[Ie, qe B npeAlrrnHI,rr KoHKypc 3a AorIeHr
KaHIlrIaTKaTa 3HaqnTeJrHO e Ha,Q(Bbpnr.IIIa npeArrr.rcaHr,ne 3a AorIeHTypaTa HayKoMeTpFrHr,r HopMr,r.

floqrlt BcIlqKn neftnr,r rry6nr.rKalluu ca orneqaraHu B aBTopr,rrerHr,r perfepupanv r4rrar c uMnaKT Sarrop,
LIMnaKT paHr, cKorryc, MexAyHapo4nu u 6trrapcKn cnr{caHnt. TpyAonere Ha KaHILrIarKara cborBercrBar Ha

o6sneuoro B KouKypca npotfecnonanHo Ha[paBnesne 5.6, ,,lVfareplranu r,r Marepr{iuro3HaH[e", Ha] rHa
c[equaJrHocr ,,,{nnauura, rKocr r,r HaAexAHocr Ha Marur.tHr{Te, ypeAr.rre, anaparure r{ clrcreMlrre
(nanotexnorotulr vr Marepualu 3a nplrJloxeHl{e 3a KocMI,IqecKr,r uscregnaurlr)". Ilpe4craneH}rre 3a
peqerrr{paHe HayqHr.r rry6nmaqnra, aBTopcKr{ cBlrAerencrBa, Ha) rHr.r npoeKrr{ u BlaeApl.Ba:avr^ ca B o6nacrr4Te
Ha npuopl{Terl{Te Ha I4KI4T-BAH <<I4scre4nanut 3a non}^IaBaHe r,r [punoxeHr,re Ha HoBr,r Marepr.rurI,t;
pa3pa6orBaHe Ha [rHoBaTI{BHa aeDoKocMr{qecKa rexH[Ka n rexHoJroruu. KaKro I{ rpanc$epa lrM B Ha3eMHu
ycnoBIrJr)).

B saKlro.reH[e, cbruracHo 3arona 3a pa3Br{Tr{e Ha aKaAeMvqHI,rt cbcraB n Perry6aura Ernrapnr r.r

Ilpanrulnma 3a HeroBoro lpunoxeHlre, KaKTo Ir gbruracHo KoJr[rrecrBenure noKtuareJru sa npor[ecypa,
yrBbpAeHu B fIpaBI,rnHI,rKa sa npugo6nBaHe Ha HayqHr.r creneHn r,r 3aeMaHe Ha aKaAeMr{qHlr Albr(HocTlr Ha

BAH, c.rntav, qe KaHIlIAarKara orroBapt Ha r.r3l{cKBaHr{flTa 3a npot[ecop. flo ragu np[qr,rHa HaMr{paM 3a

oaHoBaTeJIHO Aa IIpeAnO)Ka na Hayunu.r gbBeT Ha Vlncrvryra rro KocMuqecKr{ Ilr3cJreABaHr4r n TexHoJroru}r
(IIKI'IT) upn BAH, KaKTo LI Ha qJleHoBere Ha HayqHoro xypr{, Ha3HarreHo c6c 3arroBeA na ,{r.rperropa na
I{KI4T-EAH Ne 44 / 04.04.2018 r., KaHAr,rAarKara Aor{. A-p Mar.xr,rM. 3gpanra Kr.rpnnona Kaparrosana Aa 3aeMe

aKaAeMI,IqHaTa Anbt(HocT ,,npooecop" s o6racTTa Ha Bucule o6paronauue 5.,,Texunuecxu l,JlayKn",

npoipecnoaanHo HatrpaBneuse 5.6. ,llarepuwru r{ Marepua[o3HaHr,re", HayrrHa c[erlr4aJrHocr ,,,{nnaur,rxa,
tKocr r{ H4AexAHocr Ha Marur.rHrre, ypeAr.rre, aflaparr.rre r.r crrcreMr.ne (naHorexuonorun n Marepfiurv 3a

lp[rroxeH]re 3a KocMr,rqecKu uzcneyyauut)" .

28.05.2018 r.
Corlnr

/4(

A.T.H. rrnrr. Burrop Anuer)
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