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UIKIPI 

)lfyMa6aH <l>antMa M¥,<aM6entcaul(bl3bl )KaJJflbl )l(;)ffe 6eiiopraHHKaJJbll< XHMH.SI 

xatpe,lij)acblH.Qa «6D072000 EeuopraHHKanbif< Jarrap.Qbm xHMH.SlnbII< 

TeXHonorm1c1,1» MaMaH,n1,1r1,1 6ou1,1ullla PhD .n;01cropamypau1,I 6iTip.n;i. On 

tpHJIOCOtpIDI ,noICTOpbl (PhD) ,nape)l(eCiH any M31(C3TbIH.Qa «3Jiel<TpOXHMHJl.1ll,IJ< 

nomq>H33.l.\IDI apI<I,IJibl Ken6ip d- )l(aHe p-MeTan,nap,D;bII-( l(OCJ,IJIJ,ICTapbIH a.ny.Qbm 

)l(aaa a.n;icrepiH )l(acay» TaI<I,1p1,161,1H.Qa Jeprreynep )l(acan, )l(aJLmraH 

,UHCCepTau,IDICblH f<Oprayra ,naHbIH,nany,na. 

)lfyMa6aii <l>aTHMa M¥:,<8M6eT)l(aHI<I,13blHbll-( ,D;HCCepTal.(IDICl,IHbia TaI<I,1p1,161,1 

aca eJeKTi Macenenep,n;i 1<aMm,n;1,I. 6pTypni MeTan,n;ap,n;1,Ia, onap,n;1,Ia apac1,m,n;a 

MblC, TIITa.H, TeMip, I<OpraCblH I<OCblJibICTap1,rnblHbll-( 1<8)KeTTiJiiri eH,D.ipicTia -rypni 

cananapblH,na, TeXHHKa,n;a, COHbIMeH 6ipre Me,D;HIU:IHa, tpapMa:QeBTHKa, ayblJI 

mapyamblJILifbl, 3JieKTpOHHKa,n;a KyHHeH-KyHre apzy.n;a. OcbiraH opaii, aTaJiraH 

MeTan,n;ap,D;bll-( 1¥3.n;apbIH, OKCH,n;repiH, rH,n;pOKCH,D;TepiH a.ny.n~ a,n;iCTepiH 

)l(eTin.n;ipe T'fCY I<8)KeT. )l(aaa a.ne6uer KeJ,n;epiH Tan.nay )l(aHe I<aJipri KeJ,n;e J<aH,ZJ;aH 

peareHnepre C¥PaHblc Ken eKeHiH 6a1<1>may H;)Tff)l(eciH.Qe 6eifopramn<aJILII< 

I<OCblJlbICTap,n;bI CHHTe3,n;ey.ne apTypJii 3Jiel<TpOXHMH.SIJibl:J< a,n;iCTep.ni J<OJI,D;affY 

nepcnelCTHBaJibl 6afbIT 60JibIIl Ta6binaTblHbIHa K83 iKeTKiJ,n;iK. ATan 8TeTIH Macene: 

3JieKTpOXffMffjfJibIJ< a,n;icTep XHMH.SIJibII< )l(aHe TepMOXHMH.SIJibl:J< a,n;icTepre 1<aparaH,n;a 

6ip1<aTap apTI,II<WLIJibIJ<Tapra He. EipiHwi,n;eH, Hen3n 3JieKTpOXHMIDUILII< 

npo:QecTep,n;i 6eJIMe TeMnepa-rypacblH.Qa JKypri3Yre 6ona,n;bl, an eKiHWi.neH, 

»c:¥MblCTbll-( MaI<CaTbl MeTaJIJI T¥3b1H HeMece 6ac1<a I<OCLIJlblCbIH any 6onca, OCLI 

MeTaJIJI 83i 6aCTaDJ<bl WHKiJaT 60JibIIl Ta61,ma.n;1,1. CoHbIMeH J<aTap, OCbl M3I<CaTTa 

6aCTanJ<bl nmKiJaT periH.Qe 6ac1<a )l(OJI,n;apMeH e~enMeiiTiH eH.QipicTia ap-rypni 

MeTaJIJI KYHiH.neri 1<an,n;1>I1<Tap1>I ( CLIHbIJ<Tap, )1(01-(K;anap, KeciH.QiJiep, T'{HipwiKTep, 

icTeH WbII<J<aH TeTiKTep) I<I>IJMeT aTK;apa ana,n;1,1. Ocbl Macenenep,n;i ecKepe Kene, 

<l>.M. )l{pfa6aii,n;1,1a aJI,D;blHa J<OHraH M31\CaTbl - MbIC, THTa.H, TeMip, J<Oprac~ 

C¥P3HbICTapra He apTypm J<OCLIJlblCTapbIH any,n;1,1a iKal-(a 3JieKTpoXHMH.SIJILII\ 

a,n;icrepiH )l(acay 6on1,m Ta6b1Jla,n;1>1 )l(aHe 6¥JI eJeKTi Macenenepre )l(aT8,ZJ.bl. 

6¥JI ,n;HccepTau,H.S1,n;a Heri3ri I<OJI,n;aHbIJiraH a,n;ic - eu,n;ipicTiK )l(HiniKKe He 

aHHLIMaJILI TOKileH IlOMpH38lJ,H.SIJiay apl<I>IJlbl 3Jiel<TpOJIH3 JKypriJy a,n;ici. D¥JI 

a,n;icrep.ni ,naM1>ny I<aJipri KeJ,n;e 3neKTpOXHMH.S1,n;ar1,1 )1(81-(a 6afblnap.n;Lia 6ipi ,nece 

,ne 6oJia.QI,I. Ce6e6i K8IlTCreH )l(blJI,Il;ap 60Hbl aHHblMaJILI TOK acepiMeH, ,neMeK, TOK 

Ty,3e'fKimTep,ni 1<on.nau6aif, 3JieKTpOJIH3 JKypriJy M)'MKiH eMec .nen ecenrenreH. 

0H,n;ipicTiK aHHbIMaJibl TOKTbll-( 6arb1Tbl TC3 apa,n;a e3repin T¥PaTb1H 60JIFa.H)l.blJO'aH, 

aHO.l(Tbl:J< )1(3pTLIJlaH nepHO,l(Ta epireH MeTaJIJI J<aTO.l(TLII< )1(8pTblJiaH nepHO.l(Ta I<aitTa 

TOTbIJ<Cl,I3,l(aHa,zu,I .na, 3Jlel<TpOJIH3 COl-(LIH,D;a eWI<aH,D;ait 8HiM aJILIH6aH,D;LI ,nen 

ecenTenreH. 6ipa1< 6i3 ~riJreH JeJ)TI'ey ~LICTapblH.Qa MeTMJI HoH.napblHLia 

I<aifra,n;aH TOTblf<Cbl3.l(3ffYbIHa )((OJI 6epMeH, MeTaJI,nbla 880,ATblJ< )1(8pTblJiaH 

nepHO,ATa TOJlblf< epin KeTyiHe aKeJieTiH a,nic-Tacin,nep ¥CLIHLIJIF8H. 6aCTanl\bl 



I 

~blCTap,na TOK 60HbIHllia lliblfbIM,nap aca )KOFapbl eMec 6oJIFaH. Con ce6enTeH 

<I>.M. l<¥Ma6a~bll\ ,nHCCeJ)'l'aQHJICbIH,l{a TOK 60Hb1Hllia lliblfbIM,nI,J 8JYI'TbipaTI,IH 

)KRH.a ~,nic-Tacin,nep ¥CblHbinblil 0Tblp. 

li¥JI ~blCTa anram peT aHHblMaJibl TOKileH 3JieKTp01IH3 )l(y'J)rhy Ke3iH,ne 

6HTIOIDlpJibl 3JieKTp0,nTap.ni,I na~aJiaHY icKe aCblpbIJI,llbl. AHTa KeTY I<;a>Ke'I': 

6HDOJljfpJibI 3JieKTpo.nTap,nb1 naimanaHraH Ke3,ne 3JieKTpOJIH3ep,nia; eKi meriH.L{e 

opttanac1<aH JJieKTpo,nTapra TOK 6epine,ni ,ne, OJYfaCbIH,na opHanacI<;aH 3JieI<TpO.nTap 

TiKeJieH TOK K83iHe J<OCbIJIMaH,nbl, 6ipa1< 6¥11 3JieKTp0,l{Tap,na epy npoueci )l(y'J)iil 

OTbipa,n;I,I. OcblHblH; HaTH)KeCiH.L{e 3JieKTp TOrI,IHbIH; illblfblHbl a3rumI,I, ,neMeK, 

npou.eCTiH. rniMJJ;iniri aJ)'l'a -ryce)J.i. He KepeK, 3JieKTpOXHMID11IblI< npou.ecTep.ztia; 

Heri3ri KeMIIIiniri - T0KTbIH. aJ)'l'bII< IllblFbIH)J.apbI 60JibIIl ecenTenin Kence, 

6HDOIDlpJibl 3JieKTp0,nTap)J.blH; I<bl3MeTi 0CbI Herhri KeMIIIiJiiKTep)J.iH; opbIH aJIMayblH 

Ke3.nen OTbip. Eenrini a.ne6HeT K83JJ.epiHJJ.e 6HnoJljfpJib1 JJieKTp0JJ.Tap.ni,1 I<0JIJJ.aHY TeK 

T¥J)aK;Tbl TOKileH :>KYPri3ineriH 3JieKTpOJIH3)].e opbIH aJIFaH. AJI aHHblMaJibl TOKIIeH 

~ri3e-riH 3JieKTp0JIH3 Ke3iH)J.e 6HDOJijfpJibl 3JieKTp0)J.Tap,nb1 IlaH)J.8JI8ffY)J.bl 6i3 

anram: per ¥Cb1Hb1Il OTblpMbl3. E¥JI Ke3)].e 3eJ)'l'TeJiin OTbipFaH Me'I'a.JI,ZU,11:{ epyi 

aHHbIMaJibl TOKTbIH; aH0)J.ThII< )KaJYfbIJiaH nepH0,nI,IH)J.a icKe acbm OTblpa,nbI, 8JI 

6HnOIDlpJibl 3JieKTp0,nTap TOK 6aFbITbl 83repreH CaHbIH )KaHe eKi 6eri Ke3eK-Ke3eK 

aH0.ZJ;ThII< )1(8JYfbIJiaH nepHo.ni<a -rycin T¥PYbIHa 6aHJiaHbICTbl 1<apI<bIH,nI,1 TYPJJ.e epH,zti. 

E¥JI 3JieKTpOJIH3)].iH. HaTH)l(eciH)J.e TY3ine-riH 8HiM)J.ep,nbIH; TOK 6oib,rama illblFhIMhl 

IIIaJ)'l'Tbl TYPJJ.e 1,4-1,8 ece aJ)'l'bIII OTblp)J.bl. 0pHHe, HaJ<Tbl TOK 60HbIHIIIa IIILIFhlMJJ;bl 

ecenTey MYMKiH 6oJIMa)J.bI, con ce6enTeH, 6i3 Heri3iHeH, npou.ecTi epiriHJJ.ire eTeriH 

Me'I'aJIJI MaccacblMeH 6aI<bIJia)J.bIJ<. EKiHIIIi )Kaaa a)J.iC-TaCiJI: aHHblMaJibl TOKTblH; eKi 

)KaJ)'l'blJiaH nepHo.ZJ;bIH 6ip yaI<bITTa naii.nanaHy. E¥JI a.nic-Taein.ni icKe acblpy ymiH 

eKi 3JieKTpOJIH3ep 1<aTapb1HaH I<OJI,ZJ;aHblJia)J.bl. Eip 3JieKTpOJIH3ep.ne aHO.ZJ;TbJI< 

)KapThIJiaH nepH0,ZJ;Ta Me'I'aJI.nhlH; epyi opbIH aJia)J.bl, 8JI KaI'0.ZJ;TblI< )KaJYfbIJiaH 

nepH0,ZJ;Ta CYTeK 6eJiiHe.ni. An )J.aJI 0Cbl caTTe eKiHIIIi 3JieKTp0JIH3ep.ne .ne aH0,ll,TblI< 

)KaJ)'l'blJlaH nepHO,ZJ;Ta Me'I'aJI.ZJ;blH; epyi opbIH 8JI8,l(bl. OcblraH 6aHJiaHblCTbl 

Me'I'aJI,Zl;ap.nbIH; epy 1<apI<bIH,ll;blJlblfbl KYJ)T aJ)'l'a,z:(bl. 

MbIC 3JieKTp0.ZJ;bIHblH; 3JieKTp0XHMHJIJibII< 1<aCHeTTepiH 3eJ)'l'TeH KeJie, 6eJIMe 

TeMneparypaCbIH,ZJ;a HeHTPaJI 0J)'l'a,z:(a MblC (II) OKCH.ZJ;iH any a.nici ¥Cb1Hb1Jlb1Il OTblp. 

COHbIMeH 6ipre MblC H0H.L{apbIH XHMHJIJibII< )K0JIMeH THTaH (Ill) H0H)J.apbIMeH 

TOTbII<Cbl3.ZJ;aH.D;blpraH.na, 8Te aKTHBri 3JieMeHTTi MbIC TY3ineriHi )KaHe OJI OCbl 

K)'HiH.ne 3JieMeHTTi TYP.neri HO,ll,IleH MblC (I) HO.ZJ;H.ZJ;iH 'fY3e, 8JI THOCYJibq>arneH MblC 

(I) cynbq>H.niH -ry3e apeKerrece-riHi anraIII peT KepceTin,n;i. Oehl a-ranraH 

peaKUW1Jiap.D;bIH; 6apnb1Fbl 6e11Me TeMnepa-rypaCblH,L{a >KYPe'I'iHiHe TOI<TaJICaI<, 

¥CbJHbIJIFaH a.nicTep.nil\ THiMJJ.i eKeHiHe xyMaH KeJITipyre 60JIMaH)J.bl. 

J<opbITa KeJie, <I>.M. l<¥Ma6rut 83iHiH; aJI,ll;blHa I<OHraH MiH.L{errepiH TOJibII< 

opbIH,ll,8,l(bl .nen MaJiiM,n;ettMh. 3eJ)'l'Teynep HaTH)KeCiH)J.e ~blCTbIH. FblJiblMH 

)K8H,8JiblfblH X<aHe TeXHOJIOrHJIJibII< CHilaTI<;a He eKeHiH Kepce-re-riH naTeHTTepre He 

6onraH. OnapJJ.bIH. 6ipeyi Eep83HJIJibII< mrreHTriK 610po,n;aH aJiblHJJ.bl. An 
i3,n;effYIIIiHiH. e3iHe KeJieTiH 6onca1<, ,noKTOpaHzypa 6apb1Cb1HJJ.a cI>aTHMa e3iHia; 

TaJ)'l'inTi, xcayanTbl eKeHiH 6aff1<;aTrbl. KenTereH a,n;e6HeT K83,n;epiH TRYblil, 

TaJI,naynapLIH KenTipreH. Taxcipn6enep.ni ¥J<bIDTbl opbIH,Zl;a,z:(bl, an,n;hIH.ZJ;a xcacanraH 

TaxcipH6enep.niH. HaTnxcenepiHe 1<apan, Kenecinep,n;i xcocnapnau 6in.ni. AnbIHraH 



H~TH)Kenep,ni A¥J)hIC p~ciM,nen, KOHcpepeHwooiap.na 6wrH.naMarrap )Kaca.z:n,I, 

Ma1<arrarrap petiff,l(e )Kapmma,nbI. ,lvicce_pTal{IDIJiblJ< »cyMbICThl OpbIH.l(ay 6apbICbIH)la 

q>H3HKa-XHMHMbII< ~.nictep naimarraHbIJIFaH, onap aJibIHf8H H~)l(eJiep)li~ 

IDbIHam,mbIFbIH ,ll.~JieJI,lJ.eH ryce.ni. 

COHbIMeH, X¥Ma6an <l>.M. opbIH,L{araH .llHCCe_pTaI.UUIJlblJ< »cpfbIC 83eKTi 

M~cenere apHarrra.abl )K8HiH.l(e oa niKipnep 6irr.nipe ot&Ipa, 3eprreynep 6om,rnma 

)l(aCaJiraH I<;OpblTblff.llbIJiap.lll,1}{ teopIDIJibII\ )K~He npaKTHJ<aJibll( M8~I3b1 6ap )leH 

Kene, OHbIH; «3nercrpoXHMIDIJibll\ IlOllilpH3al{IDI apl(bIJibI Keii6ip d- )K~He p­

MeTaJI,lJ.8p.llbl}{ I\OCblJll,ICTapbIH aJIY)lbl}{ )1(8H;a ~)liCTepiH )l(acay» T81(1,lpbl6bIH)l8Fbl 

,zmHCCCptal{IDICbIH 1<oprayra ¥CbIHaMI,IH. 
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