
P E q E H S U f r

Ha MaTep[anu no KoHKypc 3a 3aeMaHe Ha aKaAeMU']HaTa AnbXHOCT ,,AOqeHT",
B npo$ecuoHanHo HanpaBneHxe 5.1 ,,MauJuHHo 14HxeHepcrao,,, no HayqHx cneluanHocTl4:

,,MexaH 3aqu9 x eneKrpu+xKaquq Ha pacreHrreBbAcrBoro,, - Ko"q 02.19.01. 14
,,npoqecr o6opyABaHe 3a eneKrpoxl4Mt4,ul&eneKrpo$u3 qHr4 rreroAr 3a o6pa6orKa" -

KaHAlAar:A-p nHx. ToAop feproB ]leHruJKl,l
Peqexaexr: goq. 4-p xHx. [laH.to KocroB gaHal,tnoB,
Texnuvecu yxuaepc rer - CoStan

1. 0614r,r nonoxexrr x 6laorpa$l4,{H,| AaHH,
KoHKypcbr e o6r8eH or UnA3P,,H. nyuKapoB" - rp. Co$ue u e nyonuKyBaH B AB, 6p. 60

of 22.07.2014 r. u B caiToBere Ha fnA3p u CCA. no o6raexun xonxypc AoKyMeHT ca
noAaAeH cat o or eA!4H xaHAlAar - A-p tiHx. ToAop feproB neHrutx],| or hnA3p.

KaHAuAarbr - A-p t4Hx. T. neHrLUKl4 e poAeH npe3 lg54 r. Bficrtero cr4 o6pa3oBaH e
nonyqaBa BbB BMEI,,I (TexHu,lecKx yH[Bepcurer) - Co$xs npe3 nepxoAa 1974 _ 1979 r. no
cnerl anHocr ,,TexHoflorrg Ha MaufiHocrpoeHero u Meraflopexeqfi MaurH ", cnell!4an 3a_
tll'rs,,Pexeq[ HcrpytlteHT l4 t4HcrpyMeHranHo npo[3BoAcrBo,,.

npe3 198'l r. saBbprjlBa 3aAo'{Ho cneqlanHocr ',negaroftrxa', K.bM ry_CoSuF, a cneA
KoHrqpc e Ha3Ha\leH 3a H. c. lll cr. no Hay'lHara cneqfianHocr ,,npoqecx o6opyABaHe 3a
eneKrpoxr4i4r4'{Hl4 eneKTpo$u3r4'{Hl4 uerogt :a o6pa6orKa" B HnK'Eolil r HT,,- CoOxF.

npe3 1989 r. 3au.lnraBa AoKTopcKa Aucepraql4r Ha reMa ,,l43cneABaHe Ha pexeuture
KaqecrBa Ha floKanHo ereKTpot4cKpoBo HanflacreH[ Meranopexeu][ uucrpyvewn,, npe4
CHC no ,,MaulrHocrpo renHu rexHorot"l4l4 r MauJ,4Hl4,, ruv BAk r,r npu4o6rea b6paaoaaien_
Hara u HayvHa creneH A-p (K.T.H).

npe3 2003 r-.e xa6 n|,,|TupaH Karo AoqeHT or HC Ha l4HTepAuct]ynluHHara rpaMaHcKa
aKaAeM e (npx HTC) u O6r.qecreoro Ha rpu6ono3lre (Ty-CoSue) no HayqHa cneq anHocr
,,npoqeoa u o6opyABaHe 3a eneKTpoxt4Ml4.tHu x eneKTpo+xsuvlu r.,rero4n ia o6pa6orxa,'.

_AonrnHureflHa KBanu$rKaq[r e npuAo6lan L{pe3 KypcoBe 3a !{HoBaruBHa u HoBaropcKa
Ae!4HOCT, KypCOBe 3a eKcnepT-otleH[Ten Ha Malljl4Ht4 14 CbopbxeH ,14 3a OAITOp nO CICTeMX
3a ynpaBneHue Ha (aqecrBoro x 3a 3ApaBocnoBHl4 6e3onacH[ ycnoBfl, Ha rpyA a4 Ha
oKonHaTa cpeAa.

|/lHx. A-p T. l]eHgulKu 3anoqBa nposecloHanHara ct4 AefiHocr npe3 1979 r. Karo KoHcr_
pyr(Top B "l4Hcrl4Tyt'no rexKo 14 eHepr[iHo MauJuHocrpoeHe',- CoSl4F. npe3 nep oAa lggo
go 1996r..e B HnK "EneKTpoHHa o6pa6orKa Ha t arepr4alrre 14 HoB TexHonorrlr', _ Co+ r,
l(aro H.c.lll-- | creneH I p-Jt Ha r43cfleAoBaTencKa ceKllt4g c qex',Onrrto npo 3BoAcrBo,,. B
nepuoAa 1997 - 2004 r. pa6oru a "Exeproxa6en,, A.{-Co$nn, KbAero 3aeMa AJrbxHocl4 _
TexHonot no pa3BoiHa AeftHocr, TexHonor Ha peMoHTHo_MexaHuqeH qex, TexHt4qecK4
eKcnepr. B nepuo[a 2004 - 2008 r. e pbKoBoAxren Ha .'KoHcrpVKr[BHo_TexHoioMqeH-
orAefl B 3aBoA "TepeM Bn.3auMoB', EOOA, rp. 6ol<ypyu1e. flpee 2itOg r. 3aeMa.anbxHocr
pbxoBoAxren npor43aoAcrBo ta npoeKT[paHe B,,tlHTpaHcMau uHXeHepxHr,, A,q, npe3 2OOg r.
e BtB ,,Eyn$atep" EOOA Ha AnbxHocr - npeAcraBuren Ha pbKoBoAcrBoro, nbnHoMoU]Ht4K
no KaqecrBoro fi npeAceEaren Ha Hay,lHo-rexHu.tecK!,t9 cbBer. OT 2OlO r. e B hnAgp.
HanpaBneHue ,,MexaHu3aqfiff Menuopaqxn,,, KbAero 3aeMa An]xHocr _ cr. eKcnepr x p_n
,,fia6oparopt4r on|4rHx o6pa3q[ u MoAeflu',.

l4HX. A-p T. neHgulKr4 uMa HarpynaH 3Hag TeneH u3cneAoBaTencKu, nDoeKTaHTcKl4 14
npaKTr4qecK ont4r B pe4uqa o6nacru: TexHoflorru 14 npoqecu 3a Merafloo6pa6orBaHe_ ,{pe3
crp!ry(oorHeMaHe, eneKrpo$[3xlrH14 u eneKrpoxt4Ml4qH14 MeroA[, nr]acruqHa Ae$opMaLlraq;pexeu.lx ,lHcrpyMeHrra u !4HcrpyMeHranHu Marepranr4, repvoo6pa6orra; HaHaceHe Ha
noKpr4rfis; Tpr46onorug; rrpoeKTupaHe u npox3BoAcrBo Ha Mau!4H14 3a epo3triHx x ApyrxeneKTpo(pt43xqxHI o6pa6orKa; npoeKT[paHe, noAA.bpxaHe !4 peMoHrr4 Ha cropbxeHrs.
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,, _:1L: :n"" h ceKpe-rap Ha HayqHo-rexH[qecKrre cbBer[ Ha HnK,,EoM,,, EHeproKa6en,
vrHTpaHcirauJ u Eyneaiep, BoAun e KypcoBe 3a creAArnnoMHa KBanu$l4(aqt{, t4 o6y,4eiyLe
Ha: rHxeHepn-nporpaMrlcfl4, TexHono3!,t r oneparop Ha MauJuHl4 sa enerrpo$usr.lvnr neneKTpoxt4Ml,tqHt4 TexHonorull u MeroAl4 3a HaHacFHe Ha u3HocoycrofirluB vi noKpvi:vl v
Bb3craHoBqBaHe Ha h3HoceHh Aetai.nu u efleMeHT , B T. q. I Ha qp{qeHqh _ oryH Bepcurer , t43cneAoBarencK!,t vHctt4Tyrv l_4 saBoA!{. Bogun e o6yvexrr no crcreMu 3aynpaBneHue Ha KaqecTBoTo, eKonor!4tTa !4 yc_noBllgTa Ha TpyA, a TaKa cbu]o x xoHopyBaHu
eacoBe B Ty-CodhF.

2. . O6qo onucaHt,le Ha npeAcraBeHt.tre Marepltam
2.1. Hay,{Hl rpyAoBe Ha KaHAxAara
no- KoHtqpca A-p T. neHrulKu e npeAcraBun o6o6qeH cnflctK Ha rpyAoBe, BKrltoqBaj!:
r ABjope$epar Ha AoKTopcKara A cepraqu+ u S 6p. nyoflfiKaqxla, cBbp3aHr c HeF;
. 36p. ny6nt/,Kaquu, cBbp3aHx c r436opa na xaxgu4ara sa n.c. I_cr.n"";
. 31,6p. ny6nlaKaqta[ Ha HayqH TpyAoBe HacoqeH KbM oosBeHug KoHKypc, or Koltro:- 4 6p. Hay,.tHt4 craruu, orneqaraH!,r B MelqyHapoAHl4 HayqHI cnucaHuq;

- 6 6p. HayqHu crarhu, orneqaraHu B 6bnrapcKl4 HayvH cnucaH[,.
-6 6p. AoKnaArl, ornei{araH e c6oplnqr na ue4qynapo4nra HayqHx KoHQepeHquu;-'15 6p. AoffaAu, orneqaraHl B c6opHt4t.ll,t Ha HaLluoHaflHl4 nayitr,r xox6epenrlrau;

.3 AoKnaAa, u3HeceH[ Ha Hay'.]Ho-rexHuqecK cet fiHap Ha cAppKenrae nMO (cnylr<.6en);

. 4 6p. HayqHo-nonynspHx ny6nyKaqxu.

OT noco,{eHrre ny6 nuxaquu aava 4a 6bAar peqeH3upaH :
- aBTope(pepara14 nyonuKaqfil4reKbMAficepratlxqra;
- ny6n[Kaq!4[Te, cB]p3aHh c [36opa 3a H.c. l-creneH;
- AoKnarq re or HayqHo-Tex. ceM Hap Ha cAplaKeH e AMO (HeusAaAeH e c6optrx),

Korrro qe 6bAar Bser npeAB[A npx oSopMqHe Ha o6u]ara oqeHKa;
- HayqHo-nonynFpH[Te nybnxKaqurj, erceMnntpl4 or Kol4To He ca npeAcraBeHr, t4 Korjro

cbir.lo qe 6bAaT B3eru npe.qB A npu o$opMqHe Ha o6ulara oqeHxa.
l{e 6},qar peqeH3rpaHri 31 6p. ny6nr.tKaqrla,

TpyAoBe, orroBaprulx Ha 069BeHara no xoHt(ypca
Te3x ny6nt4Kaquu ce pa3npeAenr KaKTo cneABa:

- caMocToeTenH[ - 10 6D.:

KO!4TO npreMaM x onpeAenrM (aTo
TeMartKa. yqacrflero Ha KaHA!4Aara B

- c eAuH craBTaBTop - 13 6p, or Ko,|ro KaHA!4Aarlr e BoAeul aBTop B 1O 6p;
- c noBeqe or ABaMa cbaBTopx - 8 6p, or Ko!,tro KaHAr4Aarbr e BoAeul aBTop B 2 6p.
Tope 3noxeHoro npegcraBg g-p ranN. T. [']eHquJK[ Karo ceplro".n ,""n"4oearen,

aKrl4BHo yqacrBau] B npoBex(AaHe Ha r3creABaHurra I ny6nuKyBaHe Ha pe3ynrarure.
2.2, UytrupaBe

-KaHA Aarbr e nphnoxxn cnpaBKa 3a owpvt"tvt ,12 qvTupaHVA Ha 5 crar!,fl,l (2 craruh ca
ny6n[KyBaH[ B r.t]DK4ecrpaHHu cnvcaHt+ t 3 - B c6opHuLlx or Haq[oHarH[ xoi$epenqrar,tl,
or Ko ro 1 0 6p. ca qxraru or qla(A!4 aBTopl4 tl 2 6p. - or 6bnrapcKr aBropl4.

3, 06qa xapaKTepr4crt{Ka Ha HayqHo-].|3cJleAoBarercxara, HayqHe-npl,t'|oxHara ]l
npxnoxHa AeiHocr Ha KaHAIAara

3.1. yqacrue B HayqHla npoexru 14 pa3pa6orKx
KaHAuAarbr e AeKnap pan yqacrfls B HayqHo-t43cneAoBarencK[ npoeKT , HayqHo_

npflnoxHr,r u npunoxHt4 pa3pa6orKt , KaKTo cneABa:
- Hay,.rHo-l43cne4oBarencxu npoeKru - '13 6p, or Kot4To: Karo pbKoBoiq ren - Ha 4 6p.,

orroBopeH u3nbrHltren - B 3 6p. 14 y,]acrHlaK - B 6 6p. MeMyHapoAH[ npoenu_26p.
- HayqHo-np!,lnoxHn pa3pa6orKl4 - 14 6p., or Kor4ro: Karo pbKoBoA[Ten _ Ha 4 6p.;

pbKoBoA[Ten Ha eranu _ e 6 6p., I Karo yqacrHr4K _ B 4 6p.;- nprnoxHr4 pa3pa6orKlr no AoroBopra c npeAnptarl,49 - 7 6p, or Kot4To:
- pbKoBoA[ren - Ha 4 6p Karo y,]acTHxl{ - B 3 6p.



fieixocrra ra 4-p T, neHeuKu e peanx3fipaHa B pa3rl4qH c$epu, Korro cbo6pa3Ho
cnell[anHocrure Ha KoHKypca 02.01.'16 A 02,18.01, Moxe 4a ce o6o6r.r+,r B crreAH[re no-
o6ulfi xanpaenexug:
. Hay,tHo-14:cneAoBarencKa AeiHocr no eneKrpo+[3t4']Hl4 |4 erreKTpoxl4M!4gHx npoqecr

TexHonor x - t43cneABaHe Ha eaeKTpoQl43l4qH npoqec!,r; HannacTgBaHe u3cneABaHe
Ha xHcTpyMeHTanHa eKxnfipoBKa v Aerahnu, cb3AaBaHe Ha HoBx efleKTpoAH!4 MaTep!tafl14
3a noKpl4Tllr; r43cneABaHe Ha HoBx Bb3MoxHocTl4 14 MeToA 3a HannacTqBaHe.

. Hay,tHo-r43cneAoBarencKa !4 TexHonor '{Ha AefHocr B pacreH[eB]AcrBo t4 xt4BorHo-
BbAcrBo - KoHcrpyl4paHe u3cneABaHxr Ha onr4TH[ o6pasqx, pa6orHra opraHri u Mau Hl,r;
noB!4uaBaHe Ha rpafiHocrla Ha eneMeHTI, pa6orH14 opraH14 vi Aerai,nt/. or 3eMeAeflcKara
TexH!4Ka qpe3 3HocoycTotilt4Bt4 noKpt4Tt4t, B T.v. t4 'tpe3 eneKTpot4cKpoBo HannacTflBaHe.

. HayqHo-npunoxHa u rexHonoruqHa AeiHocr no npoeKr paHe, !43pa6orBaHe !4 ycrBlp-
LleHcrBaHe Ha MauHHl4 3a epo3r4fiHa o6pa6orxa !4 HannacrfiBaHe; pa3paoorBaHe Ha rex-
Honor , TexHouoruqHt4 yKa3aHug t4 pbKoBoAcrBa 3a pa6ora c re3y l,taufiHl4; t43cneABaHe
u pa3pa6orBaHe Ha HoBa flo44bp)KaHe Ha cbulecrByBaula IHcrpyMeHTanHa eKtan[poBKa
u pexeqt4 l4HcrpyMeHru; npoeKrypaHe !4 pa3pa6orBaHe Ha HoBt4 cropbxeH!4F A Mau,uHvti

. flpnnoNxa AeiHocr, cBbpsaHa c rexHonorlltHo ocfirypgBaHe Ha npo[3BoAcrBoro -
pa3pa6orBaHe BHeApFBaHe Ha HoB TexHofloflr[, npoqecu, MauhHlr 14 eKunxpoBKa B
peAlqa npeAnp sruq y Hac v B qyx6!4Ha, B pe3ynrar Ha Ko[To e peanu3fipaH peaneH
14KoHot t4qecK[ e+eKr.

. O6yqesue xa rexHono3 , npopaMxcn4 t,t oneparopr4 Ha MauJllHr4 3a o6errHa u Hr1lrKoBa
epo3t4iHa o6Da6orKa |,,| 3a HanflacrgBaHe.

3.2. Hay,{Hn ny6nuxaqru
HayqH,lre ny6nIKaquu Ha KaHAr4Aara ctulo Morar Aa ce rpynIpar B HanpaBneHl4F:
t r'l3cneABaHe Ha npoqecr4 Ha eneKrpoucKpoBo HannacTtBaHe: ocHoBHr 3aKoHoMep-

HOCTI|, pex Mlr 3a HannaCTqBaHe, eneKTpO,4Ht4 l\,laTepxan!{ 3a HannaoTtBaHe, KaqeCTBeH
xapaKrep crl,4Kl4, $a3oB cbcraB u crpyKryp Ha HaHeceH[re noxpurnn [1,2,7,9, 14, 17,
18, 19,21,24,30,  321 .

| ,i3cneABaHe u3HocBaHero rpaiHocTTa Ha eneKTpoycKpoBo HanflacreHu pexeulrl
r4Hcrpy[4eHTu, r4HcrpyMeHTarrHa eK nr4poBKa !4 pa3n qHy Aerain B naooparopHr4 14
npolr3BoAcrBeHu ycnoBue [ 3, 5, 8, '11, 12,23, 25,29,31 ] .

I E$eKTIBHI4 MeToAu 3a HaHacgHe Ha fi3Hocoycroft,{uBu noKpt4Tt4g u np!4noxeHlte Ha
Te3x MeroEt4 B pa3flnqH oonacr Ha HHAycrpl4gra, TpaHcnopr, cencKocroflaHcKa rexHuKa,
peMoHrHa AeiHocr I Ap. [ 10, 9, 13, 15, 16, 20,22, 27,33, 36, 37, 38 ] .

a Mau Hx 3a o6eMHa !4 Hr4LlJKoBa epo3fis [6,26, 34, 35 ] .

4, OcHoBHx HaygH14, HayqHo-npxnoxHH h npl.lnoxH1,| npt,|Hoct
B np er[Te 3a peqeH3ypaHe rpyAoBe !r B np noxeHara cnpaBKa 3a np[Hocrlre no cne-

Llr4anHocTl,lTe oT KoHKypca ce cbAbpxaT HayqHu, HayqHo-npuno)KH4 14 npt-4floxH[ np Hoct4,
KOI4TO MOraT rqa Ce OTHeCaT KbM CnegH|/lTe tpyn :

t AoKaseaHe c uoeu cpedcmea Ha cbu4ecmeeHu Hoeu cmpaHu Ha cEu,ecmeyeau,u
nayuuu o6nacmu, npo6neuu, meopuu u np.

1. C qene6o6pa3Ho npoBeAeH[ eAHoSaKropHn !4 MHoro$afiopHt4 eKcneprMeHTr4 ca
o6qcHeH u AoKa3aHr4 HoBI4 crpaH[ 3a Bn!4gHuero Ha orAenHu rpynx SaKTop[ Bbpxy
KaqecrBeHrre xapaKrepuc 4Kt4, cbcraBa !{ crpyrfl/para Ha HaHeceH Te no 6e3KoHTaKreH
eneKTpol4cKpoB MeroA noKp[Tr4r Bbpxy t4HcrpyMeHTanHu x KoHcrpyKr-I4oHHr4 (3akafleHx I
He3aKaneH[ )  Marep[anu 11 ,2 ,3 ,4 ,  13 ,  14 ,  17 ,18 ,21 ,24 ,30  |  .

2. ycraHoBeHure 3aKoHoMepHocry 3a u3MeHeH[e Ha xaqecrBeHure xapaKTep cTl4Kt4
(rpanaBocr, Aeoerr Ha, M[KporBbpAocr), cbcraBa u crpyKrypara Ha HaHeceH[Te noKpr4rxfl B
3aBuct-4Mocr or cbBMecrHoro BnugHlte Ha pex Ma 3a HannacrFBaHe (eneoryata ,n
naparreTp Te Ha nMnync[Te), Marep[anflTe Ha ABofiKara (HannacTFBaq n HanflacTrBaH)
eneKrpoAx, ycnoBrgra (cxeMara) 3a HanflacrqBaHe u ycroBr4sra Ha eKcnnoaraquq [1, 2, 3,
4 ,  8 ,9 .12 .  13 ,14 ,17  ,18 .21  ,24 .311



3. flonyqeHure AoKa3arencrBa 3a npeA McrBara Ha oe3KoHTaKrHoro eneKrpol4cKpoBo
HanIacTFBaHe B CpaBHeH e C KoHTaKTHOTO Bh6paq4oHHo HanflacTFBaHe no orHoujeHre Ha

Qa3oB fl !a crpyKrypeH cbcraB Ha HaHeceH[re noKpvrt4e [ 1 , 17 ,21 | .
4. nonyqeHrre AoKa3arencrBa 3a Bnl4FHt4ero Ha no-Bl4coKhre crotHocrl4 Ha eHeprugra

3a HannacTsBaHe Brpxy KaqecTBeH re xapaKrepucTlilKrl' cbcTaBa I CrpylfiypaTa Ha HaHece-
H|/ITe noKpt4Tt4g t4 OTpaXeHXeTo Bbpxy eKcnnoaTaq[oHH Te xapaKTep[cTl4K Ha HannacTe-
H'lTe UHCTpyMeHT!1 q AeTai4n[. ly'3r]eHflTe ycnoBxq 3aKoHoMepHocTx 3a nonyqaBaHe Ha
nceBAoaMopsH14 noKpl4Tr4r c KairecrBeHn xapaKTep|itcTl',ll(y I Qa3oB cbcTaB BbB QyHKql49 OT
pex[lra 3a HanrracTgBaHe npl4 pa3n[qHu efleKTpoAHl4 MaTep an - wc, P25, TiC, TiN 14
|pa+ r  [  11,  12,21,241 .

5. ycraHoBeHoro BnIFH e Ha BuAa Ha eneKrpoAHl4g (aHoAeH) Marepuan Bbpxy t43HocBa-
Hero Ha pexu]l4 l4HcTpylieHT!4, np{ cbBlrecTHo AeicTB e cbc cxelilaTa Ha HannacTgBaHe u
ycnoB gTa 3a eKcnfloaraqxs [8, 12, 19 ] .

I Cb3AaeaHe Ha Hoeu Ktacu$uKaq,uu, MemoAu, KoHcmpyKUuu, Mamepuaru' mexHo-
noeuu, npenapamu u dp,

6. Cb3AaBaHe Ha eneKTpoAHx (aHoAHu) Marepxaflu 3a eneKrpoficKpoBo HannacrflBaHe
noApeMaHero 4M B cloraercrBfie c rqxHara epo3!4oHHa ycrofr'rvBocr [ 19, 30 ] .

7. CncteMa l.snpaHe I Knacx$ltllt,tpaHe Ha u3BecrH[Te MeroA 3a HanracrnBaHe u
noBbpxHocrHo yFKvaBaHe. Cto6paxenua fi npenopbKl4 3a [36op Ha e$eKrlaBeH MeroA 3a
HanIIacTflBaHe Ha pexeu.ll4 t4HcTpyMeHTrl, 14HCTpyMeHTanHa eK nflpoBKa, eneMeHTll oT
cencKocronaHcKa rexH[Ka u np. [ 1, 10, 13, 15, 16, 19, 20, 33 ]

L npenopbK!4Te orHocHo croiHocrl4Te Ha eHeprl4tra 3a HannacrgBaHe 3a nonyqaBaHe
Ha noKpvfl',tq c Ao6p eKcnnoaraql4oHHl4 cBoicrBa 6eg gnouJaeaHe Ha lpanaBocrra x
noeaa Ha orrper4 3oHta [ 19, 21 ] .

I notyqaeaHe u doKa3eaHe Ha Hoeu QaKmu
9. ycraHoBeHo e noBeaeHxero Ha cbcraBa !4 crpylfiypara Ha noKpl4Tl4gTa' HaHeceHu

Bbpxy KoHcrpyKtlvoHHt4 t4 14HcrpyMeHTarlHI MarepuanI c Hl4cKt4, cpeAHY 14 Bl4coKt4 croliHocrl4
Ha eHepr!4rra, cneA HarpsBaHe (200 + 600oC), Koero !4Ma npaKTrqecKv npxHoc npu fiHcrpy-
MeHTx 14 Aerainu, pa6oreu] npu yAapHv HaroBapBaH[t u Bl4coKu reMneparypn [ 14 ]

10. nofly,reH[Te MareMaruKo-crarttcrl4qecKrl lioAenfl, cBbp3Baq napalrlerpflTe Ha Ha-
HeceH Te noKpl4Tr4r (rpanaBocr, Ae6enxHa 14 [4trKporBbpAocr) c pex Ma na pr:ane (V., V,
ap), Kor,lTo npFKo oKa3Bar Bnt4qHue Bbpxy l43HocBaHero, ctlnure u reMneparypara Ha p93aHe
npu pexeul'| l4HcrpylieHr[. llony'teHyTe MoAen no3Bor]sBar [3BbpLuBaHe Ha MHolonapa-
MerpuqHx onr Mu3aq 14 Ha ycfloBt4tra 3a HannacreBaHe !4 eKcnnoarall e|1,14'3'1,321.

11. ycraHoBeHo e, 're xuMvqHoro B3anNloAercrB[e MeXqy aHoAHuq (HannacrflBau] F) 14
KaroAHr,{fl (HannacrgBaH) laarep!4afl oKa3Ba ocHoBHo Bnl4gHue Ha cbcraBa Ha ygK']eHI49
cnofi |,,1 Ha HeroBure cBoicrBa [ 1, 17 ] .

'12. ycraHoBeHo e, ee HanflacrgBaHero c eneKrpog or WC e no-eSeKTxBHo npfi
TpeTupaHe Ha BbfnepoAHl4 Y nerupaHu cTotvlaHh [ 2 ]

13. nony,reHvre pe3yurarv np [3no3BaHe Ha croMaHeH eneKrpoA npl4 ooeMHa
eoo3 iHa o6oa6orxa Ha croMaHeH aerafin, KaKro no orHouJeH!4e Ha cra6unHocr Ha
npoqeca, raKa 14 no orHouleHqe Ha npon3BoA|/renHocr Ha o6pa6orBaHe [ 261

14. C MexaHu,tHo npeMaxBaHe Ha,,6env9" cnoi or HaHeceHvre noKpxrl,4t, e oqeHeHo
Bn rH ero Ha repMor43MeHeHvq noAnoBlpxHocreH cnoi Bbpxy l,43HocBauHero [32 ] .

I npuHocu 3a eHedpseaHe: Memodu, KoHcmpyKt4uu, cxeMu, npenapamu.
'15. l43tcHeH{Te rexHoflon4'tHt4 Bb3MoxHocrl4 Ha noKatlHoro eneKrpol4cKpoBo Hannacrg-

BaHe u HacoKlre 3a HeroBoro edeKrYBHo npHuoxeHue B npafiuKara - 3a HanrlacrFBaHe r
noBvuaBaHe rpaiHocrra Ha pexeu.lt4 t HcrpyMeHTu 14 t4HcrpyMeHTanHa eKrn!4poBKa, pa6or-

Hn opraHr Ha cencKocronaHcKa rexH Ka, np KoHTaKryBauU I Tp eu.ll4 ce Aeratnu, Aeranna
noAfl oxeH!4 Ha yAapHv Bb3Aefi crBt4e | 5, 1 4, 22, 23, 25, 27, 28, 29 | .
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16. 0606u.laBaul[Te pe3ynraru orHocHo Bnr4fiHuero Ha eHepruqra 3a HanrracrsBaHe (Ao
50 o/o) v BAAa Ha enefipo4H Te Marepuanx (ao 30 %) Bbpxy x3HocBaHero Ha HanrracreH
pexeulx [HcrpyMeHru [ 32 ] .

17. KoHqenqnF u anrop[TbtM 3a cneAqu]a c!4creMa Ha MauHr{Ha 3a eneKrpoepo3l4iHa
H14ruxoBa o6pa6orKa, ocl4rypqBaqt4 yBen qaBaHe Ha npo[3BoA[TenHocrra Ha o6pa6orBaHe
[ 3 4 ] .

18. npeAcraBlHe npeAnocraBx 3a BHeAprBaHe r excnnoarall[F Ha MauuHa 3a
o6eMHa eneKTpoepo3xfrHa o6pa6orKa ,,EPOMA 01", c ocHoBeH Lllr4poKoo6xBareH reHeparop
c npaBa x o6parHa nonFpHocr 14 AonbnH TeneH 6unyflceH reHeparop c no-Bt4coKo
HanpexeHue u 3a paoora c r.Hap. ,,3ananBar!!,1 hMnyncu". Pe3ynrarure or npoBeAeHrl
eAHOQaKTOpHT4 eKCnept4MeHTU 3anO3HaBaT C Bb3MOXHOCTITe Ha MaUUHaTa 3a
eKcnnoaraque[6 ,7 ] .

19. Pa3pa6oreHure cbcraB[ u rexHonoflrr, 3a npou3BoAcrBo Ha enefipoAl4 3a floKanHo
eneKrpor4cKpoBo HannacrFBaHe [ 1, 5, 7, 9, 10, 14, 1 5,'19, 22 ] .

20. Pa3pa6oreHu pbKoBoAHl4 TexH qecK pbKoBoAcrBa x HcrpeKtll4l4 3a eKcnrroaraqug
Ha MauJrHl'| 3a eneKrpor4cKpoBo HannacrqBaHe, enefipoepo3yiHa o6pa6orKa, flna3MeHo
pq3aHe x  Ap.  11 ,2 ,3 ,  5 ,7 ,  11 ,  14  15 ,  17 ,  18 ,  19 ,20 ,21 ,22 ,25 I  .

B np er re 3a peqeH3[paHe rpyAoBe ce c]Arpxar HayqHo-npltnoxHt4 u npunoxHt4
npuHocra, Kor.rro Morar aa ce orHecar n KbM cneuxarHocr 02,18,01 B cneAHxre rpyn14:
| | CL3daeaHe Ha Hoeu Knacu*uKaquu, Memodu, KoHcmpyK4uu, Mamepuatu, mexHo.
nozuu, npenapamu u Ap.

1. MeroAonorxr 3a x36op Ha eneKTpoAHt4 (aHogH ) Marepxafl u pexhM 3a
efleKTpor4cKpoBo HannacTrBaHe, Kol4To MoraT Aa ce y3non3BaT 3a HanflacTgBaHe Ha
eneMeHT I Aerainu or cencKocronaHcKa rexHuKa | 10, 19,27,30 ] ,

2. O6o6u.laBaHe, cucret ar[3upaHe I Knacu$ul.lrpaHe Ha u3BecrH[re MeroAt{ 3a Han-
IacTtBaHe u noBlpxHocTHo ysKqaBaHe, noAxoArtl]t4 3a u3non3BaHe B cenckocTonaHcKaTa
TexHlaKa.' C]o6paxeH{r u npenopbKl4 3a ra36op Ha eSeKTuBeH MeroA l4 pexuMta 3a
HannacrgBaHe I peuHoBaqug Ha Aerannv r eneMeHTtt or cencKocronaHcKa rexHI4Ra 110, 13,
' l A  1 E  1 A  1 A  2 n  2 2  ' 9  1 n 1

3. npenopbK[Te orHocHo croiHocrl4Te Ha eHepn4FTa 3a HannacrFBaHe 3a nonyqaBaHe
Ha noKpl4Tl4s c Ao6p[ eKcnnoaraqr4oHHt cBoficrBa 6e3 BnouaBaHe Ha rpanaBocrra u
nogBa Ha on'pgTlt 3oHl4, Kot4To Molar Aa ce [3non3Bar np Hanflacr9BaHe Ha Aerainu I
eneMeHT[ or cencKocronaHcKa rexHuKa | 19, 21 ].

4. 143BeAeHure MareMaruKo-crarhcrr4qecKfi MoAeru u rpa$oaHanl,'lTla.tH|,'| 3aBfic MocTlt,
KOI4TO MOIaT Aa Ce U3nOn3BaT 3a HaHaCgHe Ha efleKTpOr4CKpOBt4 noKpl4Tt4g CbC 3aAaAeHU
KaLtecTBeHx noKa3aTeflfl, cbcraB rr crpyKTypa Bbpxy eneMeHTu n Aelahnv or cencKo-
cronaHcKa rexH[Ka [  2 ,3 ,9 ,21  I  .

| | npuHocu sa gHedpteaHe: Memodu, KoHcmpyKquu, cxeMu, npenapamu,
5. Pa3pa6oreHyre cbcraBu 14 TexHonor[r4 3a npoy3BoAcrBo Ha eneKTpoAx 3a rroKanHo

eneKTpo[cKpoBo HannacrqBaHe [ 9, 10, 14, 15, 19,22 | .
6. Pa3pa6oreHI creHAoBe 3a u3nurBaHe, npxcnoco6neHlaq I ycbBbpuJeHcrBaH

o6pa3qx Ha cencKocronaHcKa rexHIKa.

5. npenoAaBarercKa t,l Apyrx AeiHocrl4 Ha RaHArAara
OT nprnoxeHara cnpaBKa npon[L{aBa, t]e A-p T. neHguKu e 6 n pbKoBoA[Ten Ha

KypcoBe 3a ooyLleHhe Ha oneparopl4, TexHolo3t4 t'r nporpaMricl4 3a pa6ora c Mau Hu 3a
eneKrpo cKpoBo HannacrrBaHe, 3a oOeMHa I Hur.ltKoBa epo3t4iHa o6pa6orKa neKrop KbM
,,KBan Ma". BoAr4fl e xoHopyBaHe qacoBe rurv TY-Co$rar. l43Hacln e nexq x B pe4flqa
SxpMx BqlD6uHa -Typq F, Pyc e, Cr,p6ye.

Eun e qneH, ceKperap u npeAceAaren B HayqHo-TexH ,lecK[ cbBerh. LlneH e Ha
,,O6qecrBoro Ha rpfl6onos re e Ernrap r", LlHTepAucq nnuHHara aKaAeMrrr x HTC.



6. Kpxrl,rr.tHl,| 6erexxx x npeflopExr.l
KbM npeAcraBeHure Marep!4anu uMaM cneAH!4Te

pbK (6e3 KoMeHTap 3a TepMyHonor[qHr, cTr4rroBtl 14
TexH[qecKu nponycKt4 14 neqaTH rpeuKr,l):

noco,teHure 3a6erexK[ He Bn FgT Ha o6u]oro Mt,l
AerHoct-ra Ha A-p T. ['leHeulKr4.

7, fl1{9H],t BneqarreHut

no-cbtqecrBeH!4 3a6enexK!4 14 nDeno-
Apyrx noAo6H[ 6erexKta, KaKro t,t 3a

norloxuTenHo cTaHoBtlule 3a

. B peAuqa ny6n!,tKaq u HrMa gcHo QoplrtynfipaH A3BoAu, a caMo KoHcraraq u [2, S, l.

. np o6et Ha epo3xq KbM Ka'lecrBoro Ha o6paooreHara noBbpxHrHa ce npxqficn9Ba
ocBeH rpanaBocrra Ra Ha o6pa6oreHara floB.bxHuHa t4 AEn609t4Hara Ha l43MeHeHr_q croi
(0 ,1  +  0 ,4  mm) [7  ] .

. KopefiaqhoHHara 3aBucl4Mocr Me)]{qy Ka.tecrBeHl4Te noKa3aren (rpanaBocr Ra u
Ae6en Ha 6) y Sa3oB[r cbcraB u crpyKTypara Ha noKpr4Thero ce HyMae or cepuo3Ha
MareMar vecKa o6ocHoBKa I I ]. npenopb.rBaM npfi cneABau]u r43cneABaHug Aa ce npoBe_
Aar eKcnep MeHTI c qen onpeAenrHe Ha Kopenaqr4oHHl,lTe KoeS q[eHT Me)](qy rqx .

. npr4 oqeHKa Ha noKa3aren[Te Ha noKpl4rl4flra Bbpxy pa3n qHl4 Marep anu 19,17,jg,22,
241, TpA6Ba Aa ce B3rMar npeABfi,q ronrosr43xrrHrre r4t cBoicrBa - ronnonpoBoAHocr,
reMneparypa Ha ToneHe y np. Hanpl4Mep, rpanaBocTra Ha noKpt4Tuero, npu KoH(peTHr4
eHepteTqqH[ crofrHoc 4 Ha yMnyncxTe, flpFKo 3aBuc[ oT Tonno+[3uqHt4Te KoHcTaHTx Ha
Marep afla Ha KaroAa.3aroBa B [], 

'18 
], ra6n. 1 rpanaBocrra u,qe6enhHara Ha noKpt4T!4ero

npu croMaHt4 P6M5 u X12 ca no-roneMr or cbu.t re np rBbpAa cnaaB (TsKiO u p3d).
. npenopb,lBaM.qa ce npoBeAar onruMu3aquoHHx npoqeAyp14 (eAHo- u MHoronapaMer-

pt4'{H ), Aopx I c pe3ynTaT[ or npef,xoAHx t43crreABaH|,'t9, KoxTo 6nxa pa3L![Dr4n!4 Bb3t\,,tox-
HOCTUTe 3a np floxeHle Ha t eToAa 3a noKanHo eneKTpoxcKpoBo HanflacTFBaHe.

. B peArrqa ny'nt Ka|J,v|/, He ca or6eflF3aH 3HaLleHuqra Ha BcyqKu SaKTopl4 or pex Ma
Ha HannacTqBaHe - cKopocT Ha HannacTqBaHe, qecToTa Ha BlpTeHe Ha eneKTpoAa_aHoA,
A aMerlp Ha enerfipoga-ano4 [ 3, 5,9,12, 14,21,2S].

. He ce KoMeHr pa [10, 141 KaKBn ca fi3?tcKBaHrlsra KbM cbcroqHuero Ha noBrDxHuHara
Ha eA H Aerain npeA[ HanflacrrBaHe / pelrHoBaqrjr, Hanp[Mep: qucma (or [4exaH qHr4 14
opraHrqHr 3aMbpcaBaH|,'lF), 68 Koposun, o6e3MacneHa (c ByA Ha noercrBau]oro cpeAcrBo)
xflu ce npeAgBtBar cnequanHr4 I43l4cKBaH F Karo uJn $oBaHe, non paHe I np.

no3HaBaM A-p T. neHFUlKn or nocneAHlre [4y cryAeHTcxtf ToAxHl4 14 or BpeMero Ha
HeroBara 3aAoqHa acnrpaHTypa B Ty-Codrlr.

noA.qbpxanu cMe u npo+ec oHafiH KoHTaKT[, cB]psaHu c HayqH u nposec[oHanHu
t4HTepecx. MHoroKparHo cue 6unt 3aeAHo Ha tayvlu ron$epenllfit4, TaKa qe xMaNl
BneqaTneHue KaKTo oT HeroB[Te npo$ec oHanHr4, TaKa I oT HayttHrre My u3',Bu.

uol{oTo Ml4 Bne'laTneH!4e e, qe ToBa e eA H l43IpaAeH yqeH I 3cneaoBaTen, nprTexa_
Baul con AHt| TeopeT qHl4 u npaKTyqecK4 3HaHtrg 14 yMeHhr B peAuqa o6nacT[, KoftTo Moxe
Aa orKp[Ba, QopMyflupa u peuJaBa KoHKperH!4 npo6neMu. Crrllegpeuerro roBa e elll4H
er 'reH, orroBopeH u opraHu3upaH r3nbflHurefl ta npo$ec oHanucr, sacnyxaBau] AoBepxe.

3ano3HaBaHero c npeAcraBeH Te 3a peqeH3hpaHe Marep[anu y Ka3aHoro no_toDe, Mr
no3BongBaT Aa AaM 3aKnnveHueTo, 'ie np!,tHocl,1Te, cbAbpxaq!.I ce B MaTepuaflxTe u cnpaB_
K Te, B no-roflqMara cu 'lacr ca nuqHo Aeno Ha A-p T. fleasuxy. ToBa Ao6pe nponltqaBa
or QaKTa, qe B 22 (un[ noBeqe or 2/3) or HayqH re c|4 rpyAoBe ror e caMocrorreneH aBTop
(B 10 rpyAa) xru BoAeu.l aBrop (e 12 rpyna).

8. hgnurelre Ha Kprrep[[Te or npaBtanHuxa 3a 3AA B CCA
KaHAxAarbr e nplanoxun o6o6u]eHa ra6fl!4qa c nocoqeHfi croiHocrr Ha Kp repufiTe r

noxa3arerrre, t43t4cKBaH no npaBunHyKa 3a gM B CCA u u3nbnHeHuero uM, onpeAer]eHo
or npeAcraBeH[Te Marep anl'| no KoHKypca. OT Ta3 Ta6flxqa e B'|AHo, 9e no,.{Tt4 Bct4gKt
Kp Tep tl t4 l43l4Cl{BaHUg, C n3KflOLteHUe Ha p.bKoBoAcTBO Ha 3aq4cneH AoKTOpaHT Ca



u3nbnHeHu, a B peAuqa cnyqau xMa npeu3nbnHeHue. npynoxeHaTa HayKot eTp qHa
Ta6flnqa norBbpMaBa l43nbrrHeHfieTo r npel'|3nbnHeH[ero Ha Kon L]ecTBeHuTe Kp[Tep r.

Mora Aa HanpaBg lr3BoAa, qe Her3nrnHeHuero Ha 3-Te KpHTeprF: pEKoBoAcrBo
Ha AoKTopaHT! HeAocrxraqara I ny6nuxaqu.a B Mex(AyHapoAHo cnl,|caHt,te (-20%l n c
ManKo HeAocrrraqoro (-14 olol yqacr[e B [poeKTn c Apyrl opraH[3aq]r]1, e HanBnHo
xoMneHcl,lpaHo or npex3na'nHeHltero (cpeAHo c '164 % ) no Apyrure Kplrepxt,|,

L CTaHoBl,rqe Ha peqeH3eHra
B npaBxnHuKa 3a 3AA npla CCA,.rn. 84, an.4, ce r3r4cKBa MoHorpa$u,]eH rpyA unfi

paBHocrofiHu ny6nnraqllr B cneluanfi3upaHx r:gaxus. CneA 3ano3HaBaHe c HayqHrre
TpyAoBe Ha A-p T. neHgurKr npeqeHrBaM, 're caMocroflrenHure rpyAoBe - 11 Ha 6poi [3,
9, 12, 13, 14,21, 24, 26, 27, 28, 291 Morar Aa ce npleMar karo paBHocrotHx ny6nlKa-
Lll,r}l Ha MoHorpa$rqeH rpyA. B rFx ce pa3rre)|(Aar 3a,qbn6o,{eHo u t43eepnarenHo npo-
qecuTe Ha floKanHoTo eneKrpo[cKpoBo HanIacTqBaHe Ha pa3fl LtHt4 pexeu.lt4 t4HcTpyMeHTtl,
l4HcrpyMeHTaflHa eKtn!4poBKa u Aerahnv or KoHcrpyKqt oHHt4, ner[paH!4 y 6bp3opexeu]u
cToMaH TBlpAa cnnaB.

0606qeHu ca pe3ynrar[Te or aHanu3 Te Ha KaqecrBeHtaTe xapaKTeptacl,tKl4 (rpanaBocr,
Ae6enxHa r urxporarp4ocr), +a3oB cbcraB !,t crpyKTypa Ha noKpt4Tt4FTa, pa3tnexAaHn BbB
QyHKLl|/Iq Ha eneMeHr Te Ha pexfiMa Ha HaflnacreBaHe efleKTpoAHl4r (HannacT9Bau]) t a-
Tepuan, KalKro t or ycnoBfisra Ha eKcnnoaraqug. C nonyqeH MareMarxKo-crarucl,4qecK4
MOAen[ Ce OCUrypgBaT BT3MOXHOCTI4 3a ynpaBfieHye KOHTpOn Ha napalneTp[Te Ha noK-
pATuFfa v 3a onrhMt43upaHe Ha npoileca Ha HannacrgBaHe, c qen eOeKT BHo noB uJaBaHe
Ha y3HocoycrofiqrrBocrra x rpatHocrra Ha rperfipaH re o6efifi.

Pa3me4qaHI ca u no-cnequanHI Bbnpoct4, orHacru.ll4 ce Ao: HannacrnBaHe c no-Bricoxa
eHepB4g; noBeAeH[e Ha HaHeceH!4Te noKpxTrilfl np{ noBTopHOTo t4M HalprBaHe (Ao 600'C);
oco6eHocr4 np o6eMHara ep$!{fiHa o6pa6orKa c u3non3BaHe Ha croMaHeHr eneKrpoAt4.
14gscHgBaHero Ha re3u Bbnpoc!4 l4tia 3Haq!4TenHI TeoperuqHu r npaKTfiqecKx npuHoct4.

Hanpabexo e o6o6qexue qeneHacoqeHa xnacllQuxaq a 3a u3BecrHure MeroAt4 3a
HannacrtBaHe 14 noBbpxHocrHo yFKqaBaHe, Karo ca oqepraH[ npenop]gflTeflHrre t4 eSeK-
TtrBH o6flacTr 3a nprnoxeHre Ha orAenH[Te MeToAl4, 14 npenopbKuTe 3a [36op Ha
eneKTpogHuTe MaTep|4anu xapaKrepHhTe eneMeHTI oT pexuMuTe 3a HannacTtBaHe,

AKo ce Ao6aBFT 14 TpyAoBere B Koxro A-p T. neHsuKla e BoAeu] aBTop, npeqeHssaM,
re B Te3r rpyAoBe (caMocrosreflHu r Karo BoAeul aBTop, Kafio B ocraHan[Te rpyAose)
ca flocT]trHaT[ 14 oTpa3eH]{ 3HaqtM]t HayqHt,|, HayqHo-nprnoxHr,t ]4 npunoxHl,| np1,|Hoc]1,
Ko[To o6orarflBar crqecrByBaqr4re HayqHt4 3HaHut r rexHonorrqHara npaKTr,tKa.

llJrpoxocnerrrpHa u op[eHrlpaHa krM npor3BoAcrBoro e ]{ HayqHo-
r,r3cJleAoBarencKara, xayqHo-nptanoxHara 14 BH€Apr.treficxa pa6ora Ha A-p T. neH.sutKr,t.

y,{e6Ho-neAaro t,{ecxara My AeiHocr ctorBercrBa Ha aKaAeMt,tqHara AflrxHocr.

t0.3AKn10qEHuE
OT.[,rraiKr, qe npeAcraBeHara or KaHArAara HayqHa npoAyKqur orroBapt HanrnHo

Ha xprrepl|],tre t |3rlcKBaHrtra 3a 3aeMaHe Ha aKaAeM[qHara AnExHocr ,,EoqeHT,, B
crpyrfiypara xa GGA, x ,Mai.Kn npeABIA Jrr,teHr4Te xaqecrBa Ha KaHAnAara, c
y6eAeHocr npeAraraM Ha yBaxaeMoro Hay,{Ho xyp11 Aa r36epe

A-p rHx. TOEOP fEPfOB nEHfllllKl,l 3a,,floqeHr" no npooecuoHanHo
HanpaBneH]|e 5.1.,,Maul1,|HHo tlHXeHepcrBo", no HayqHl,| cneqra'|Hocr[:

,,MexaHx3aqr,rfl ],l enefip[+r4Kaqx9 Ha pacreHreBrJAcrBoro" !t
,,npoqecta n o6opyABaHe 3a eJleKTpoxrMl,|qHt{ x eneKTpo+1,|3la.{Ht4 MeToA],t 3a

o6pa6orKa"

Co+xs,
'17.11.2014 t .

PeqeH3eHT:
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