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or npo$. A-p MaprHena l,lBaHoBa flaHafioroea
3a ArcepraqroHHt4fl rpy4 Ha nnx. I[anuena CronHoea Xpncroea

Ha reMa: "flerpagaqnf, Ha enexTpoAHr,r Marep[ar[ B ycnoB]rf, Ha ttMnyncHa eneKtpon[3a"
npegcraBeH 3a npilcbxqaHe Ha o6pasoaareflHara u HayqHa creneH ",QoKtop"

no HayqHara cnequanHocr 5.10 "XnuuqHr rexHorornu" (TexHonor[fl Ha eneKrpoxt4MtlqH[Te nporseo4crea)

CraHoarqero e rcrorBeHo Ha ocHoBaHue Ha peueHt,te or 3aceAaH[ero Ha Hayvuoro xyp[, npoBeAeHo Ha

18.12.2014 r.

llperneg Ha Alcepraq[oHH],tf,T TpyA 14 aHar[3 Ha pe3ynrar[Te

Cugrpxarne
fir,rceprar.qr,roHHl,tnr rpyA e HanilcaH na 90 crpaHilq[, c BKn]oqeHr 47 $nrypu (rpaSrveH I cHt4MKoB uarepwan) w 2

ra6nrqn. [r,trr,tpanr,t ca 69 nrreparypHl,t 143Tot{H1,1Ka.

Arryannocr
Kypctr, noer or Eaponeficrrnr Ctrog, a 14 or cBeroBHara uKoHoMilKa 3a pa3uupnBaHe Ha r3nor3BaHero Ha

BogopoAa sa Mo6unH[ qen[ [ pa6orara 3a noB[uaBaHe Ha e$emueHocrra Ha eneKTpoau3Horo My npo[3BoAcrBo,

npaBFT TeMara 3a AerpaAaqilf, Ha [3nofl3BaH[Te eneKTpoAHl4 MaTep[anu np[ eneKTpoflt43HoTo npo]r3BoAcrBo Ha

BoAopoA oco6euo aKTyanHa.

Crpyxrypa r peaynrarlt

,Qracepraqranra cflegBa no4xoAa Ha cbqeraBaHe Ha cbBpeMeHH[ eKcnep[MeHTaJlHt4 n3cfleABaH[e: $ronvur (XPS r
SEM) - 3a oqeHKa Ha noBbpxHocrHa cTpyKrypa n uop$onorhn Ha eneKTpoArre; BonraMMerpLrt{Hr4 rsMepaauun (sa

oqeHKa Ha eneKTpoHHaTa npoBogr,rrraocr) u cHeMaHe Ha eneKTpoxr4Mr4qHl,l l4MneAaHcHl4 cneKTpt4 (aa oqeHra ua

ilouHara npoBoAt4Mocr) Ha noatpxHocrHure cnoeBe, Soptunpaur Ha eneKTpoAure B npoqeca Ha [MnyacHa

eneffiponlt3a c MareMarilvecxo o6pa6oreaHe Ha AaHHilTe I cpaBHsBaHe Ha qucneHure u excnep[MeHTaflH[
pe3ynTaTh.

fir,tcepraqr,tnra e crpyrrypaHa B 9 rnas[: BbBeAeHile; n[TeparypeH o6sop, a xoilro ce orAefle BHltMaH[e Ha

cblqHocTTa Ha uMnyIcHaTa eneKTpofl[34, uMnyncHaTa eneKpon[34 Ha BoAa Ll eneffipoAHt4Te MaTep[aru,
rcnon3BaH]4 npu hMnyncHa eneKTponu3a Ha BoAa; qeflu Ha AilcepTaq[oHH]4f, TpyA; onrcaHue Ha [3n0fl3BaH0T0

o6opy4aaHe r ercneprMeHTaflHara npoL{egypa; pe3ynrarr 0r t43cnegBaHe Ha Bfl!4nHuero Ha napaMerpure Ha

rMnyncHara eneKrponu3a Bbpxy enerTpo4r4 or croMaHa AlSl 3161; pe3ynrarr or r43cfleABaHe Ha Bfl[f,Huero Ha

napaMeTp[Te Ha [MnyncHaTa eneKTpon[3a Btpxy eneKTpoAl4 0T TUTaH; u3B0Er4; onucaHue Ha npilHoc]4Te u

nuTeparypHa cnpaBKa.

OcHoeHutre nprHocu Ha A[ceprallltoHHl,lfl TpyA ca:

XapauepuaupaHe Ha cbcraBa, crpyKTypara r uopSonorilflTa, efleKTpur{Hr4Te u enerTpoxt4Ml4r{Hn caoftcrea Ha

noBbpxHocrH[Te cfloeBe, Qoprraupau Bbpxy HepbqaeM[ croMaH[ vi rvrat npn [3non3BaHero uM Karo

eneKTpoAHr4 MaTeprafl]4 3a pa3naraHe Ha BoAa qpe3 NMnyncHa eIeKTpofl],13a.

Konn,{ecrseHa oqeHKa Ha BnltnHuero Ha napaMerp[Te Ha ilMnyncHara efleKTpoa[3a (Hacrreuocr I qecrora Ha

[Mnyflca, npoAtnxt4TenHocr Ha npoqeca) Bbpxy eneKTpoHHara npoBogr4Mocr Ha SopnrapaH[Te noBbpxHocrHt4

Srnrlln. YcraHoaeH e nltMur[paqnat uaguit Ha npor4qau{ure oK[cnr4TenHo-peAyrrlt4oHHr,lre npoqecil,
Kon[qecrseHa oqeHra Ha Bfl]4nHilero Ha napaMerpilTe Ha ilMnyncHara eneKTponu3a (HacrreHocr I qecrora Ha

uMnynca, npoAtnxfiTeflHocr Ha npoqeca) atpxy t,loHHaTa npoBoAnMocr Ha noBbpxHocrHure $nnur, $oprvrr,rpanr,|
Bbpxy eneKTpoAil or Hept4aeMa croMaHa A TVTaH. YcraHoeeH e MexaHil3Mbr Ha npeHoc Ha iloulr npe3 Te3r1

SunNr - BucorononeBa Ml,trpaqile Ha geQerrn no BaKaHL{r4oHeH MexaHu3bM,

flpegnoxenue 3a KaqecrBeH MexaHu3bM Ha npoqecure Ha noBlpxHocrna uo4u$ilKaqufl Ha enerTpo4[Te or
HepbMaeMa croMaHa n0 BpeMe Ha uMnyncHa eneKTpon[3a - TpaHcnacilBHo pa3TBapeHe Ha xpoM 0T aHoAa ]l
nocneABaqoro My ornaraHe Bbpxy KaroAa no4 Qopuara Ha nopbo3eH Qrnrr,t or xpoMeH xilApoKcrlA.

CuoraercrBle Meltgy aeropeSepara I ArcepraqroHH],rf, rpyA
Aarope$epaTtr KopeKTHo orpa3nBa cbAbpxaH[ero Ha AilcepTaqiloHHr4n rpy4. [enure, Mero,q[Kara Ha u3crreABaHe,
pe3ynTaTuTe u rcBoAt4Te ca npeAcTaBeHu T0r{H0 t4 flcHo.



o
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O$opunHero Ha AltcepraquoHHlln TpyA t4 aarope$epara orroBapn Ha [3ktcKBaHusra, nocraBeH[ B qn.11 na
llpaernHrra sa npugo6raaHe Ha HayqHu creneHil [ 3a 3aeMaHe Ha axaAeMr4i{Hl4 AnbxHocrl,t B XnuurorexHonorruHr4n
x MeTanypr[qeH yHilBepcilTeT.

Ily6nuraqult ],r yqacrt,tn flo A[cepraq[oHHara reMa
llo rerr,tara Ha Ailcepraqilera rHx. Xpr,tcroea e npeAcraBilna 3 ny6nr,traqur,t (or xouro 2 - B r4MnarT$arropHra
cnucaHnn) r 1 Aorna,q u 3 yvacrrn c nocrep[ Ha HayqHt4 Sopyrr,tr,t.

3a6enexrr I npenopbrr
Cvutau, ve pa6orara 6[ cneqenuna, aro 6Rxa orcrpaHeHu Hf,Koil TexH[qecK[ rpeuK[ il HeroqHocn4, Hanp.:
. He e AocrartqHo f,cHo o6ogHaqeHo B yBoAa, qe Bcbr4Hocr BoAopoAbr e eHeproHocilTefl, a He - nbpBr,lqeH

143T0r{Hl,1K Ha eHeprufl ;

klsnonseaH e repMktHbr "HaruBeH", BMecro ,ecrecrBeHo Sopuupan" oKct4AeH Qr,tnrrrr;

nuncea onilcaHile Ha cilMBont4Te Vci" vt VFr"' - 3aBucl4MocTt4 (26) n (27\- B At,tcepTaqunTa I cboTBerHO (4) r,l (5)

- a aaropeQepara;
'floctosnuoroKoBara eneKrpon[3a e 4u$ysr,rouHo orpaHuqeH npoqec, nopaA[ Koero me€e He e Bb3MoxHo Aa ce
noB',tllJt4 BxoAHara Mou{Hocr np[ nocrof,HeH o6eu Ha efleKrpoxhMt4qHara KnerKa, 6es 4a ce HaManil e@rrneHocrra
Ha efl effi ponil3Hr4fl npollec.'
"fio-HararbK, ea onpedennue Ha orHoct4TenHoro crArpxaH[e xa Fe, Cr u Ni a noerpxHocrH[Te Sranrvrr,r B KaroA[Te I
aHoA[Te 3a cpaBHeH[e 6gxa usnongeaH[ uHcrpyMeHTarH[ aroMHr4 r{yBcrB[TenHocr[ Ha crorBerH[Te eneueHT[.'
"CborBerHoro HapacrBaHe Ha Kanaq[Tera Ha 4aoiluun cnofr c npoArnxnTenHocrra Ha uMnynca np[ KaroA[Te e
MHoro no-Man(o I cpaeHeHue c ???, Koero e B cbrflacue c Qarra, qe M[KpocKoncKr4Te rcMeHeHufl Ha aHoAHara
noBbpxHocT ca MHoro no-ManKo cbqecTBeH[."

(Tercrur a ltalic e uoguQuraqrn, npegfloxeHa or nuueqhfl cranoanqero.)

3axntoqeHIe
B garnpqeHue (atnperr,t HanpaBeH[Te sa6enexril) cvurau, qe ca nocrurHaril 3Haq[Mu pe3yflTaril [ Hayr{H1a np[Hoc]l.
flpe4craaeuuflT.qrcepraqroHeH TpyA orroBapn no o6err,t I cbArpxaHile Ha HopMar[BHure usrcxsaihc (3pACpE,
fipaaNnHura 3a npilfloxeHilero My h KaKTo r xa fipaernH[Ka 3a npn4o6neaue Ha HayqH]4 creneHr r 3aeMaHe Ha
ara,qeMilqH[ AnbxHocrl,t a XTMY-Co$un).
Bta ocHoea Ha rcJloxeHoro no-rope AaBaM floflox[TerrHo craHoBr4rqe 3a Ar4cepraquoHHl4n TpyA ],r npeAnaraM Ha
ttttx. fiannena Crorroaa Xpucroaa Aa it 6t4e npractgeHa o6pasoBarenHara I HayqHa creneH ,goxrop*,
[lpenoptveaM Ha YaaxaeMure qfleHoBe ta Hayvuoro xypl4, KaKTo t4 Ha Yeaxaeruure qneHoee ua OarynrerH11n g1eer
ua <Daxynrera no x[MtI.{Hu rexHororvtt Aa rflacyBar nonox[TeflHo 3a npr4cbx(AaHe o6pasoaarenHara I HayqHa
creneH "[orrop" no Hayr{Hara cneqhaflHocr 5.10 'Xhtu[,{Hl,t texnononrn' (TexHonorrn Ha eneKrpoxt4Mt4qH6Te
nponseogcraa).

26.01.2015r.
rp. Co$un

LlneH Ha HayvHoro xypu;
(npo$. A-p M. ilaHar,roroaa)


