
OT3bIB
oSuqualbHoro orrloHeHra Ha AV cceprarllroHHyro pa6ory MeAneAesa [vrnrpux
An4peenuqa <BrtcoKoreMrleparypHbre rrporoHHbre eneKrponr.rrhr Ha ocHone Ba(C e,Zr)O3

co crpyKrypoft lepoBcKurra: crparerl,Irl cI,IHTe3a, orrrlrukrsa\ufl, csoficrs lr oco6eHuocrr{

npl,IMeHeEkrfl>>, [peAcraereHHoft Ha co[cKaHl{e yrenofi crerreHu AoKTopa xlrMl{rrecKrlrx

HayK rro cnequaJrbHocru 02.00.05 - eneKrpoxrrMr{s.

Arcrya.nbHocrb reMbl ArrcceprarlnosHofi pa6orrr. Irlcuorb3oBaHr4e 3neKTpoJrr{ToB c

nporounoft [poBoAl4Mocrbro tlo3BoJlf,er ynyqllIlrrb psl, oKcrrnyaraUrroHHbrx

xapaKTepllcrt4K TBepAoreJlbHbrx rorrJrprBubrx gJreMeHToB. B qacrHocrlr, pa6ora

TonJII{BHoro gJIeMeHTa c KLIcJIopoAHbIM gneKTpoJrrrroM corrpoBoxAaercs o6paeonaHr,reM

BoAtHoro napa B aHoAHoM rlpocrpaHcrBe, rrro rrpr,rBoAt4T K cHr,rlKeHprro pa6ouero

HanprlKelJr4fl,, fIocTerIeHHoMy pa3pyueHrrro aHoAHofo KepMeTa, yMeHbrrreHprro

xosQQr,lql{eHTa e$SerruBHocrpl I,Iclonb3oBaHrrrr rorrJrr,rBa vr neo6xoArrMocrrr ero

MHoroKparuofi peqllpKy lrflrr4u. Hauporun, rpr{MeHeHlre rporoH-rrpoBoArrrlero

gneKTpo lrura colpoBo)KAaercr o6paronaHLreM BoAhr B KaroAHoM nonylpocrpaHcrBe, qro

He BbI3bIBaer HI,IKaKLIx upo6levr, rlocKonbKy KaroA LrHTeHcrlrBHo BeHTr.rJrr4pyercs 14

ocyl[aercs rloroKoM Bo3Ayxa.Sro uosBoJrrer rrpoAnr,rrb cpoK cnyN6u aHoAa r{ rroBbrckrrb

ros$$uurleHT pIcfIoJIb3oBaHI{s rorIJII{Ba rrpu coxpaHenuvr errcoxofi g.A.c. gJreMeHra.

Oco6enno sSQerruBHbIM flBrflercfl, rrprrMeHeHr,re KepaMlrrrecKr.rx [poroHHbrx

rIpoBoAHI{KoB n o6lacrll yMepeHHbIX reMrreparyp 500-800"C, rAe Aocrr,rraercr nrrcoxufi

ypoBeHb rlporoHHofi nponoAl{Mocrl{, a BKJIaA r{oHoB KrdcnopoAa gneKTpolepeHoc sBJrsercfl

npene6pelrl,IMo M€LIrbIM. O6qee cHr.rxeHr{e pa6ovefi TeMreparypbr pe3Ko 3aMeAnfler

AefpaAalll,Irc Bcex KoMTIoHeHT ToTIJILIBHOTO SneMeHTa, rroBbrrrraeT ero naAe]KHocrb 14 cpoK

clyx6u. OAnaxo rBepAooKcI4AHbIe nporoHHbre rrpoBoAHtrKkr, KaK rrpaBr4Jro, coAep)Karque

ulenoqHo-3eMeJlbHble MeTiLIInbI, LIMeHHO B 3TO TeMrrepaTypHoM lr{arra3oHe cTaHoBrTcf,

ys3BpIMbIMI,I K [poueccaM rurrparatlm, xap6onn3arlukr Lr cymQypkrca\Lru. B rIeJroM,

paspa6orxa v coBepueHcrBoBaHl,Ie nporoHHbx rrpoBoAHrrKoB flBrrflercs. upo6nenlofi

rIoI{cKa KoMrIpoMI{ccoB, rlo3BoJrf,rorrlr4x Aocrlrrrb srrcoroft KoHrleHTpa\uvr z rroABLDKHocrpr

rlporoHoB B oKcI{AHoM Marepr,rilJre npu coxpaHeHr{r{ efo crpyKTypuofi 14 xl,rrr,ru.recKofi

cra6IElsHocrl,I. Tarnna o6pasona, co3AaHr{e HoBbrx rrporoHHbrx oneKTpoJrrrrroB,

o6laAatou[x 6larouptltrHblM corleraHlreM gneKTporpaHcrroprnbrx, xrrMlrrrecKlrx u

TepMoMexaHLIqecKpIX csoficrs, rrolrcK MeroAoB orrrr{Mlr3 ar\ur4 $ynxquoHuurbHbx

xapaKTeprlcrplK vr paepa6orxa KepaMr.rqecKr{x rexHolorufi 3Toro KJracca Marepr{€rnoB



flBrflercfl, aKTya-IIbHofi ilpoblevofi I{ccneAoBaHvrfl., BKJrroqaroqero xar SyuAaMeHTanbHbre,

TaK r{ [pr,rKnaAHbre acrreKTbr.

Aupo6aqrlfl [oJryrreHHblx pe3yJrbraroB. Pesynsraru pa6orbr 6ruu rpeAcraBJreHbr Ha

poccufrcKl{x I{ MexAyHapoAHbIX HayqHbIX xon$epeHurltf,x, cr{Mrro3lryMax r{ ceMLrH apax 14,

TaKI{M o6pasoru, rIoJIyrrI{JII{ [rl4poKoe o6cyN4enue co cropogbr HayrrHoro o6urecrea.

Pa6oru AuccepraHra ouy6ruxoBaHbr e 40 perleH3r,rpyeMbrx xypHanax. OcnosHas Aonfl

ny6mlraqufi upeAcraBrleHa B BblcoKopefiu,rnroBbrx krsgranvrflx raKr4x, Harrpr{Mep, KaK JPS,

IJHE, S&A v Ap., tBrlsrculnxcs, I,I3BecrHbrMr.r MexAyHapoAHbrMr.r [[oqaAKaMr{ rnfl
rIpe3eHTaII4Lr pe3ynbraroB nepeAoBbrx HayrrHbrx raccneAosanuir. Kporrae roro, aBTopcKue

pa:pa6orKllt BoIIrJIrr B cocraB rp€x nareHros Poccuficxofi @e4epaquur.

Oqeuxa [crloJrb3yeMblx MeroAoB l{ccJreAoBaHrrfl. Pa6ora BbrrroJrHeHa c [pr.rMeHeHrreM

cOBpeMeHHbIX IIOAXOAOB K I4CcJIeAOBaHLIIO CJIOIKHbIX MHOTOKOMTIOHeHTHbIX MaTepI,IiInOB.

CrpyrrypHble 14 naopQonorl{qecKr.re rapaMerpbr onpeAeneHbr c vcnoirb3oBaHr{eM

peHTreHoscKofi gu$paxguu, sneKTpoHuofi Mr,rKpocK orrLrv, ourz.recxofi gMuccvonuofi

crleKrpocKorlllu kr usnaepeuufi cop6qIEoHHbx xapaKTepr{crr,rK. BucolcoreMrreparypHat

peHTreHoBcKa.[ 4ra$paxqur, ALInaroM erptrfl, u r,r3MepeHrlr sneKTporrpoBoAHocrr{ Ha

IIepeMeHHOM LI IOCTOflHHOM TOKe I{CIIOJIb3OBaHbI IrpU Lr3yrIeHLIU TepMUTIeCKOfO nOBeAeHLIs

I4 TepMoxl{Mllqecroft cra6ulruocru. Arrecraql,Llt gKcnepuMeHTiurbHbrx rBepAooKcr,rAHbx

ceHcopoB kr TOIIJILIBHbIX gneMeHTOB BbrrronHeHa c npr,IMeHeHLreM KoMrrJreKca

SneKTpoxI{MHqecKI4X MeTOAOB, BKJrrOq€Ur BoJlbraMrrepoMerptro, I,rMrre.{aHcHyro

cneKrpocKorll4lo 14 MeroA 3AC c eHerxHefi axrunuofi narpy:lcofi. Bu6op ocHoBHbrx

MeroAoB I{ccneAoBaHkrfl, f,Brltercs BIIoJTHe o6ocnoBaHHbrM u neo6xoAr,rMbrM AJrr pe111 e1qrfl.

rrocraBJreHHbrx 3aAarr I,r AocrlrlreHlrfl rleJrr.r pa6oru.

focronepHocrb rloJryrreHHblx AaHHbIx. llponeAeuuue uccneAoBa:aufl BbrrroJrHeHbr c

IlcrIoJIb3oBaHI{eM coBpeMeHHoro HayqHoro o6opyAoBaHr{tr u [porpaMMHoro o6ecueq eHLrs.

(Fullprof, Graph Digitizer, Zvrew vr Ap.), rrro B KoMrrJreKce o6ecue.rrrBaer c6op Lr

o6pa6orxy 6onulux o6ronaon rorrHblx AaHHbrx. KoppexrHocrb [onyrreHHbrx pe3ynbraroB

nolTBeplKAaeTc.fl nLITepaTypHbIMLI CBeAeHLrflMkL COOTBeTCTBLTeM nonyrleHHbrx

xapaKTepI,IcrLIK Sy"AaoneHTzLIIbHbIM 3aKoHoMepHocrflM u Koppenqqprefi pe3ynbraroB

Ll3MepeHufi, nolyrreHHblx pa3HbIMr4 MeroAaMr{ B paMKax 4aHnofi pa6orrr. Taxprv o6pasou,

MOXHO KOHCTarI4pOBarb, qro BCe nonyrreHHbre pe3ynbrarbr flBJr.f,rorcs AocroBepHbrMr4.



HayuHafl HoBH3Ha pe3yJrbraroB. B pa6ore BrrepBbre rrpeAJro)KeHa Lr crrcreMarlrqecKr,r

HcrIoJIb3oBaHa KoHIIelqrIs nro4uQuKarlul,t cnoficrs cnox(Hbrx nporoHrrpoBoArrrlux

oKcHAHbrx coeAuHeuufi .repe3 nervpoBaHlre ue6omruvMr4 Ao6anraurr oKcr,rAoB, Koropbre B

I'IHIHBI{AyaIrHOM COCTOTHI{I,I He IpOflBJUITOT aKTI,TBHOCTI4 B TIpOTOHHOM nepeHoce. B

AaHHoM HarlpaBnenkrpr lonyrreH 6onruofi o6rerra HoBbrx znauuit o crpyKType u

SynrcquoH€lJlbHbD( ceoficrsax Milnopr3yqeHHbD( oKcr,rAHbrx Marepr,rerJroB, BKrroqaq

BaCese-*Gdo.rM*o:-0, rAe M - Cu, Ni, Co, BaCeosZrosDyo.zos-0, BaCeos-*Zr*Ys2o -o r4

BaCeo.sZrs.3Lns.2O3-5. YcranosneHbl 3aKoHoMepHocrr,r usNaeHeHr.rfi xooSSuqLreHTa

TepMllqecKoro pacruupenprfl, LI TepMo-xr{Mlrqecxofi cra6ultHocrlr, uonuoft Lr oneKTpouuofi

KOMIIOHeHT IpOBOAI{MOCTI'I B 3aBI{CI{MOCTII OT KpI,ICTZInJIOXLIMLIqeCKLIX Ll

MHKpocrpyKTypHbIX Sarropon. Vlyurueuue gneKTpoJrr{Tr.rqecKr{x ceoficrn 3a c.rer

palll{oHilnbHoro 4usaftua rIo3BoJILIno co3Aarb HoBbIe IrepcrIeKTktBHbIe rrporoHrrpoBoArrrlue

KepaMHrlecKue Marepl,Izrnrr u o6ocHoBarb r4x rrpr{MeHeHr{e B ceHcopHbrx ycrpoficrBax H

TBepAooKcI{AHbrx rorIJII4BHbIx oneMeHTax. Pagsur HosHfi cnoco6 orrpeAeneHnfl. rrrrrpr.rHbr

3neKTpollurl4'recrofi o6lacru [poroHrlpoBoAflrrlux gneKTporrr,rroB. C LrcrroJrb3oBaHr{eM

ronyqeHHblx B 4auuofi pa6ore Marepl,IanoB parpa6oraHbr HoBbre KoHcrpyKrlrild

rloreHllrroMerpuqecKux, aMrrepoMerpr{rrecKux 14 xou6usupoBaHHbrx BoAopoAHbrx vr

napoBoAtHbIX ceHcopoB rns KoHrleHrparlproHHoro Ar4ara3oHa 0.1-10%. llpaxruvecKr.re

acrIeKTbI HoBIrt3HbI pa6orrt TaKlKe BKJIIoqaIoT MeToAoJrofLrro [onyrreHlr.rr KepaMr{qecKr.rx

Marepl{anoB nucolcofi IIJIorHocrI{ c [pI{MeHeHr.reM crreKaroql,tx Ao6asor, HoBbre rryrr4

nonyrreHl{t SJIeKTpoxLIMI{rIecKI{x tqeeK c guzaftHoM Tutra cOHABt4q-cTpyKTyp Ha ocHoBe

lpLIMeHeHUq OpI,I|I,IHIIJIbHO|O MeTOAa frpoKarKr{, [porpecc B co3AaHUr{

cpeAHereMrleparypHblx roflJrlrBHbrx sJreMeHToB c BaCes .5ZrnDyo.zO:_o 3neKTpoJrr.rroM, a

TaKXte paclxllpeHl{e alJanvrvltrecKofo LrHcrpyMelJTapkrfl, [rrfl orrpeAeneHr,rfl coAepxaHr.rt

BOAOpOAa I,r [apOB BOAbr B fEt3OBbrX CMeCrX.

3na.rundocrb pe3yJrbraroB Arq HayKrr u [paKTuKrr. Pe:ymrarbr, [onyrreHHbre B xoAe

BbIrIoJIHeHI4fl pa6oru, qBrtrorct 3uarrr{TeJrbHbru BKnaAoB B pa3Blrrlre coBpeMeHHbrx

rlpeAcraereHllft o reHe3l{ce csoficrB oKcI{AoB c rrporoHHofi nponoArrMocrbro, pacurr4prror

HayrrHylo I{ Marepl4ulrloBeArrecKyro 6asy AJII coBepllreHcrBoBaHr4q oHeprogsQexrunHbrx r.r

gKoJIorLIqecKI{ rrllcrbrx rexHoJlotuit. [uccepraHToM ycraHoBJreHbr HoBbre Koppenrqulr

(cocraB - crpyKTypa - cnoficrBo - QynxquoHclJrbHbrfi orrluK) 14 nafiAenrr noAxoAbr K

pfl y [pI,IKnaAHbtx npo6lena, 6es pelreHllt Koroprx xpafiHe 3arpyAHrrrenbHbrM flBrrflercfl

co3AaHI,Ie o6rexros l.Irfl, SneKTpoxr{Mr{rrecKr{x r{ccneAosaHuia raKrrx, Harrpr{Mep, KaK



MHorocnoftHsIe crpyKTypbl c rpaAr4eHToM MlrKpocrpyKTypHbrx [apaMerpoB. B .racrHocrr4,

MeroA [poKarKl.r nlenor Moxer 6rrrr nonox(eH B ocHoBy rraacconoft TexHoJrorr4lr

rrpoll3BoAcrBa .f,rreeK TOT3, [ocKonbKy ero HecrroxrHo Macrrrra6zponarr Ant

npoMblrrrneHHof o r{crroJrb3oBaHl,It.

3apre.rauus rro Arlcceprarluonnofi pa6ore. .{uccepr arlkrfl, orJrr,rqaercfl srrcorofi

xynrrypofi oQopulenvrfl, AerurlrbHbrM r,r3Jrox{eHr{eM [onyrreHHbrx pe3ynbraroB,

TIrIarenbHbIM o6ocnonaHlleM rlpoMelryroqHbrx r,r ocHoBHbrx BbrBoAoB. llpu o3HaKoMJreHr4rrr

c pa6orofi Bo3HI,IKJIII 3aMeqaHzfl u Boflpocbr, Koropbre xoreJrocb 6rr aApecoBaTb

Ar,rccepTaHTy.

1.B prae cnyqaeB aBrop [cronb3yer rpafine ne6oJrbrrrue KoruqecrBa MoAH$nqupyrcqux

Ao6anolc l.nfl LI3MeHeHIdrI ceoficrn uccnelyeMbrx Marep[irnoB. Hanpuuep, sneKTponr.rr

BaCes.seGdo.rCuo.orO:-a coAeplKLIT He 6olee 0.2 vracc.oh vreltu. MeNly reM, LrcrroJrb3yeMbre

ArI.s cI{HTe3a I{cxo.qHble MarepvraJrbr rnanraQnKarlult .r.A.a. Molyr coAep)Karb Ao 2 tvracc.Yo

upuuecefi, rITo Ha rloptAoK BeluqlrHbr rrpeBbrrrraer Maccy Ao6aexu. Tarcuu o6paaou,

o6cyx4enue BlwrflHvrfl, Ao6asor Ha xapaKTepr{crlrKvr v csoficrna Marepr,rirJroB 6rrlo 6sr

6urr 6olee TIoJIHbIM rlpu HurvlL.rr4vr B pa6ore xuNr[.recrcofi arrecrarlr4r.r ucxoAHbrx

peaKTr{BoB.

2.Xorelocr 6rr BLIAerb 6oree uy6ornfi a*aJru3 Bo3Mo)r(Hbrx MexaHr,r3MoB .4eficrsus

crleKalorlzx Ao6aBoK LI ux BlruflHuIfl, Ha rr,ropSororlrro u csoficrn. Brrryroque B nprreparype

rllnore3bl tlo srofi npo6lenre, olrlparcull{ecfl Ha r.rHTencuSrErarlurc 4eQer<roo6pason a1Lrg,

npeAcraBJlslorc.fl cla6o o6ocHoeaHHbIMkI. AmrepHarr.rBHufi uexaHlr3M, 6arnpyrouluitcx

Ha rlpeAcraBreHrl.sx o Nu4roSa3HoM crreKaHlru rrpkt :naJrr4lruu gBTeKTLrrrecKLrx $as,

coAeplKaIrILIX, HalpI,IMep, 6apuit vr MeAb, rro3BoJrfler o6rscnurr LrHTeHcr{Quxaquro

crIeKaHI,Ifl rlpu AocrarorrHo 6onuuofi KoHrleHTpar\uu 4o6anrcz. O4uaro oH BpsA IrLr

TIpLIMeHLIM B cnytlae MaJIoro KoJrr,rqecrBa rrao4uQuKaropa, KorAa o6reu o6pasyrcqeficq

SBTeKTI,IKI{ tBHo HeAocrarorreH AJUI cMatrkrBanufl 3epHorpanrrHofi rloBepxHocrl{.

3.rlenr o6ycnouen nu6op 3Haqenufi pHzO rrplr arrecrarlrar,r sqeeK TOTS? Moxno mr

3aAaBarb 66nrurue 3HarleHux pH2O? I4 rcax ero Mox(er BJrlrrrb Ha xapaKTepucrrrKr{ TOTS?

4.Benr.r'ruHbl rIpoBoAuMocrLI v qprcra [epeHoca orrpeAenrrorc.s rnfl KoHKperHbx

TepMoAI'IHaMI,IqecKLIX ycnosufi. HacrolrKo rlpaBoMepHbrM sBJurerc fl. vtx ucrroJrb3oBaHr,re

Ant gneKTponl,ITHofi uerrl6paHbr rBepAooKczAHoro rofrJrr4BHoro gJreMeHT % :aaxoryu\eitcx n

rIoJIe 6olrurux rpaAI,IeHToB aKTprBHocrefi noreHUl{ilJrolpeAen.rrrcqLtx KoMrroneHros?



5.PaslereHl'Ie BKnaAoB xtlMl,IqecKoro Lr repMr,rqecKoro pacurr4p eHLrs. oKcLrAHbx

MaTepI'IuuoB npI'IHtTo IIpOBoAIiITb B cocTOflHI,IlI paBHoBeCI{s o6parqoB C ri13onOfi $aSofi.

flo'ren'ry rrpu paccMorpeHllu eroft npo6neMbl rlpuoplrrer orAaH ArrgaMr.rqecKr{M ycronuxu?

3arc"rrro'reHrre (nrrnogu o pa6ore). [ucceprarlr{oHHar pa6ora Me4ne4ena A.A.
rlpeAcraBrqer co6ofi eALrHoe u 3aKoHqeHHoe HayrrHoe r,rccneAoBaHlre, BHocrulee

3Haqurenrnrrfi BKnaA B pa3BpITLIe gJleKTpoxllMu.Iecxofi r.r BoAopoAuofi 3HepreruKr{, rr B

roM trI{cJIe, B paspa6otxy Marepl,Ianone4vecrofi 6asrt cpeAHeTeMneparypHbrx

gneKTpoxI'IMrIqecKI'IX ycrpoficrs pa3nllrrHoro Ha3HarIeHrIt. Pa6ora coorBercrByer rryHKTaM

l, 2, 4, 7 , 8 [aclopra c[euuilJlbHocrr{ "greKTp oxr4MLrfl" , v lro aKTy€IrrbHocrl{,

AocroBepHocrl'I, HoBH3He vr 3HaqvMocrl{ yAoBnerBoprer rpe6onaHr,rsM BAK,

rIpeAbtBJI.fleMbIM K ALIccepraIII,IflM Ha cor{cKaHne yuenofi crerreHpr AoKTopa HayK

(floctanoBrleHrre llpanurerlbcrBa PO llb 842 or 24.09.2013 c r,r3MeHelvnMr4}lb 355 or

21.04.2016.). floerouy cqllralo, qro MeAseAen [.A. 3acnyx{rBaer rrpr4cy}KAeHpre yueuofi

creneHrl AoKTopa HayK rlo cneqr{irJrbHoc ru 02.00. 05 - "3reKTp oxkrMvrfl" .
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