
CTAHOBV1W,E 

OTHOCHO ,l].111ceprau,111R 3a npii1Cb>Kp,aHe Ha 06pa3osareflHara 111 HayLJHa 

CreneH "AOKTOP II Ha MapT111H nl06eHOB reoprll1eB 

TeMa : E/leKrpoxii1MII1YHO noflyYasaHe 111 cso~crsa Ha cnflaBHII1 noKp111TII1R 

Hanpas11eH111e 4.2. X111MII1YeCKII1 HayKII1., EfleKrpoxii1MII1R /BKfl. X111MII1LJeCKII1 

1113TOLJHII1U,111 Ha TOK/ 

lJJleH Ha Hay4HOTO >KYPYI- ,ll.ou,. p,-p ni060MV1p H. neTKOB 

1.06w.a xapaKrep111CII1TKa Ha Hay4HOII13Cilep,osarellcKara 111 HayYHonpll1-

HayYHII1Te VI3C!lep,saHYIR Ha KaHp,111p,ara ca csbp3aHVI c 

e!leKTpOXII1MII1LJHOTO OT/laraHe Ha Cn!laBII1 Ha 6JlaropOP,HI-1 MeTa/1111. KaTO e 

1113BeCTHO Hapep, C nO/lO>KII1TeflHII1Te Cll1 CBO~CTBa-BII1COKa KOp031110HHa 

ycT0~4111BOCT, e!leKTpOnpOBOP,HOCT, TOnflOnpOBOP,HOCT Te3111 MeTa/1111 

np111re>Kasar 111 Hep,ocraTbU,II1 Hanp111Mep ca MeK~tt 111 c HII1CKa 

1113HOCOYCT0~4111BOCT. nopap,111 Ta3111 npii14111Ha aKTya/leH Ce RBRBa Bbnpoca 

CBbp3aH C TRXHOTO CbBMeCTHO OTJlaraHe C p,pyr111 MeTa/llt1- aHT111MOH, HII1Kell, 

Kap,MII1~ U,111HK 111 p,p., KOII1TO nop,o6pRBaT MeXaHII14HII1Te CBO~CTBa 6e3 p,a 

BflOWaBaT BII1COKaTa KOp031110HHa YCTO~LJII1BOCT, 1113HOCOYCTO~LJII1BOCT 111 T.H. 

KoHKpeTHa U,efl Ha 1113C/lep,BaHII1RTa B HaCTORUJ.aTa P,II1CepTaU,II1R ce RBRBa 

HaM111paHeTO Ha CbCTaBII1 Ha eJleKTpO!lii1TII1 3a OT/laraHeTO Ha n!lbTHII1 111 C p,o6po 

KaYeCTBO CnflaBHII1 noKp111TR OT 3/laT0-111HP,II1~ 111 nallap,II1~-111HA1-1~ . nop,po6HO ca 

1113Cilep,BaHII1 3 CbCTaBa 3a OTflaraHeTO Ha CnllaBTa 3JlaT0-111HAII1~ 111 2 CbCTaBa 3a 

nollyYasaHero Ha cn11asra na11ap,111~-111HP,II1~. 3a sceKII1 ep,II1H or re3111 CbCTaBII1 ca 

HaMepeHII1 ycflOBII1RTa 3a nolly4aBaHe Ha Ka4eCTBe H II1 noKp111TII1R, KOII1TO 

snocJlep,crs111e ca oxapaKrep1113111paHII1 4pe3 pa3/11114HII1 CbBpeMeHHII1 cjm31114HII1, 

cj>II13111KOXII1MII14HII1 111 AP·, Merop,II1-CKaH111paw.a e!leKTpOHHa M111KpocKOnii1R, 

peHTreHOB cj>flyopecu,eHTeH aHa/11113, peHTreHOBa P,V1cppaKU,II1R, HaH0-

111HP,eHTaU,111R /npVI MeXaHII14HII1Te CBO~CTBa/ 111 p,p. B pe3yflTaT Ha 1113Cflep,BaH111RTa 

e ycraHoBeHo, LJe Ha~-p,o6p111 pe3y11rar111 np111 OTilaraHero Ha cn!lasra 311aro -

111HP,II1~ ca nOCTVIrHaTVI OT au,eraTHO- U,111TpaTeH eJleKTpO!lVIT, n03BO/lRBaW. 

no!lyLJaBaHeTO Ha Cn/laBHVI noKp111T111R, CbP,bp>KaW.111 50-65 % 111HP,II1~ B W111pOK 



A1-1ana30H or n!lbTHOeTI-1 Ha TOKa, noKpl-1Tl-1HTa ea eAHo<Pa3HV1- <Pa3a Auln2 /ebe 

el-1H 4B.AT/. 0T e!leKTp0!11-1Tl-1Te Ha 6a3aTa Ha ffll-1LI,l-1H e yeTaHOBeHO OT eBOH 

crpaHa Ha!ll-141-1eTo Ha Ha4a!lHI-1 eran~-1 Ha o6pa3ysaHe Ha npoerpaHeTBeHo

speMeHHI-1 erpyKTypl-1. 

no-oTHOWeHJ!le enflaBTa nallaA1-1~- l-1HAI-1~ e yeraHoBeHo, 4e 1-1 ABaTa 

l-13elleABaHI-1 eJleKTpO!ll-1Ta, /KJ!leefl 1-1 aJlKafleH/ AaBaT Bb3MO>KHoer 3a 

nofly4aBaHeTo Ha enflaBHI-1 noKp1-1Tl-1H, ebAbp>KaW,l-1 AO 20 rerfl.% naflaAI-1~. np~-1 

onpeAefleHI-1 yeflOBI-1H 1-1 B T031-1 efly4a~ nOA06HO Ha enJlaBTa 3/laTO-Jil HAI-1~ ea 

Ha6fltOAaBaHI-1 .ABfleHJ!lH Ha eaMoopraHJI13aU,l-1H 1-1 npoerpaHCTBeHo-speMeHHI-1 

erpyKTypl-1. 

2.0rpa>KeHI-1e Ha Hay4Hl-1Te ny6fll-1KaU,l-11-1 Ha KaHAI-1AaTa s 6b!lrapeKaTa 1-1 

4Y>KAeerpaHHaTa fll-1Teparypa 

Pe3yf1TaTJI1Te or l-13e!leABaHI-1.ATa B Al-1eepraU,l-1.ATa ea o<PopMeHI-1 s 5 

Hay4Hl-1 ny6Jll-1KaU,l-11-1 1-1 AOKflaABaHI-1 Ha 5 Hay4Hl-1 KOHrpeca, KOeTO e MHOro 

A06pa npeAnOeTaBKa 3a THXHOTO OTpa>KeHJ!le 3a B 6bAeW,e B Hay4HaTa 

Jll-1Teparypa. 

3.npenopbKI-1 1-1 3a6efle>KKI-1 

l.Ha eTp.49 np~-1 l-13efleABaHJI1RTa eBbp3aHJI1 ebe en/laB 3/laTO-JilHAI-1~ OT 

LJ,l-1aH1-1AeH eJleKTpOlll-1T e KOMeHT1-1paH <PaKTa, 4e nOBJ!lWeHOTO CbAbp>KaHJ!le Ha 

l-1HAI-1~ s enflasra BOAI-1 AO noHJ!l>KasaHeTo Ha He~Hl-1H A06V1sa no TOK .KaK e 

onpeAefl.AH A061-1sa no TOK np~-1 OT!laraHeTo Ha cn!lasra? 

2.C4J11TaM, 4e ycTaHOBeHaTa B pe3yJ1TaT Ha eKenepl-1MeHTJ11Te Bb3MO>KHOeT 

3a no!lyYaBaHeTo Ha eJleKTPOXI-1Ml-14Ha en/laB na!laAI-1~ - 1-1HAI-1~ c pa3Jll-14eH 

<Pa3oB erpoe>K np~-1 eAHaKbB Xl-1Ml-14eH Cbcras s cpasHeHI-1e c Merallyprl-14HaTa 

en/las MO>Ke Aa 6bAe npeAeTaseHa Karo OTAefleH l-13BOA. 

3AKJlfOYEHV1E 

ll13elleABaHI-1HTa s A1-1eeprau,1-1oHHI-1.A TPYA ebAbp>KaT opl-1rl-1Haf1Hl-1 HayYHI-1 

pe3y!lTaTI-1, KOI-1TO pa3Wl-1p.ABaT n03HaHJI1eTO no BbnpOel-1Te eBbp3aHI-1 ebe 

enflaBJ!lTe Ha 6JlaropOAHI-1Te MeTafll-1. OcseH TOBa H.AKOI-1 OT T.AX JllMaT 1-1 Ba>KHO 

3Ha4eHJI1e 3a raflsaHI-14HaTa npaKTI-1Ka. B XOAa Ha Herosoro pa3pa6orsaHe 

AoKTopaHTbT HeCbMHeHo e noAo6pl-1ll reopeTI-14Hl-1Te c~-1 3HaHI-1.A, KaKTO 1-1 

eso1-1re eKenep1-1MeHTaflHI-1 yMeHJ!l.A 3a pa6ora e anaparypa, Harpynafl e on1-1T no 

OTHOWeHJ!le Ha o<PopMHHeTO Ha Hay4Hl-1 ny6Jll-1KaLJ,l-11-1 1-1 T.H. 1113nbJ1HeHJI1 /1-1 B 

H.AKOI-1 OTHOWeHII!.A-npel-13nbJ1HeH JI1/ ea HayKOMeTp1-14HJ11Te nOKa3aTeJ1JI1 1-1 



HOpMaTit!Bit!Te Ha AOKTOpCKit!Te nporpaMitl B 111<t>X -6AH. Karo lt!Ma npeABit!A 

sc~t~4KO rosa c nbllHa y6eAeHocr npeAnaraM Ha Hay4HOTO myp~t~ Aa np~t~eMe 

A~t~ceprau.~t~oHHara pa6ora lt1 nplt!CbAitl Ha MapTit!H fho6eHOB reopr~t~eB 

06pa3osarenHo Hay4Hara creneH AoKrop 
I 
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