


roeQQzqreHrbl p€Bno)KeHux Ilangay-frans6ypra. MeroA HAC no3BoJrrer onpeAe-

JI.f,Tb reMrleparypy ucqe3HoBenkrfl, crroHTaHHoft uorapvrgarJkrLr, uro y4o6Ho rrcrroJrb3o-

BaTb AJI' pefl{cTpaqHH cerHeToSneKTpHrlecKofo cocTo.f,Hl{f, B p€Bnr{rrHbrx MaTepr4a-

JIAX.

VIurescuBHoe I{ccneAoBaHVe cerHerogJreKTpr{KoB cBf,3aHo c Lrx rur{poKr4M

npaKTHaIecKI,IM rlpl{MeHeHzevr, o6ycJIoBJIeHHbrM I{x yHLIK€uIbHrtIrail csoficrBaMll, B qa-

crHocrl4, xaparrepnofi 3aBr,rcr,rMocrbro Ar{gneKTpI4rIecKLrx csoficrs 3TLrx MarepLr€uloB

or BHeITIHLIX Bo3Aeftcrskrfa. Heo4uopoAHhre crpyKTypbr Ha ocHoBe cerHerooJreKTpr{-

KoB I,I ruynrruoeppol{KoB B nocneAHee BpeMfl craHoBsrcs 6onee [epcleKTr.rBHbrMr4

AJI.I [paKTl4rlecKrrx npl4MeueHrafi, ueu MoHoKpl{cr€rJrJrbr. B .{acrHocrn, TaKvre crpyK-

Typbl I4crloJlb3ylorcs An.a [pou3Bo,{crBa rraanora6aplrrHbrx KoHAeHcaropoB c 6onr-

urofi yAemnofi eMKocrba H HeJrr{HefiHsrx 3JreMeHToB An;t AlrgJreKTpr{qecKr.rx yculrr4-

relefi . ferepocrpyKTypbl Ha ocHoBe HaHopa3MepHbrx Marplrq Moryr r,rcrroJrb3oBarbcf,

rrprl I,I3roroBJIeHIlH {rreeK oHeproHe3aBrrcrlMofi nau.srlr, AJrfl nrrpolpueMHr{KoB r4

AarqI,IKoB BJlaxHocrz, B ce.f,sr{ c 3TlrM Bcraer Bonpoc o6 zccreAoBaHLM Lr nporHo3lr-

poBaHHI,I eQ$ercrunuux $usuqecKrax cnoficrn HeoAHopoAnbrx crrcreM flprl pa3rr4r{-

HbIX BHeIITHI{x Bo3Aeitcrr,unx. Illupornft AuanasoH rrpuMeseHrfi KoMrro3rlToB Ha oc-

HoBe cerHero3JIeKTpIlKoB Ia MyJrbrrlSepponroB Aenaer aKTy€urbHbrM l4ccJreAoBaHrde

orl{x Marepl4tlnon. [annat reMa rrpeAcraBJrrer rcar< SyngaMeuT€rrrburrfi, TaK r{ npr4-

xlaAsofi IlHTepec. C oAuoft cropoHbr, 3TH HccneAoBanus, rro3BoJrrror yrorrHr.rrb

BnHf,HHe HeoAHopoAHocrlr Ha HeJruHefiHrre Ar{gneKTplrqecKue ceoficrna, c 4pyrofi -
Aarb peKoMeHAaIIun o nrt6ope Marepr{€LJroB AJrr KoHKperHbrx nprlMeHeHrEfi.

I{e"rrrro npeAcraBresnofi ,qr4ccepraqzonHofi pa6oru flBrrflercfl, BburBJreHr,re

ocooeHHocrel4 reHepa\uv fapMoHnK Bsrcrxefo rropflAKa B cefHeTosneKTpr4Kax, MyJrb-

ruQeppouKax ra KoMrro3rlraxna r{x ocuoBe s6rusu Qasonux nepexoAoB.

B KarrecrBe o6rerra uccJreAoBalnufl. ru6paHu: 6uuapurre cMecn

(KNO3)1."(NHaNO3),; npoBoAf,rqHe cefHeTogJreKTpr{qecKue KOMIIO3HTbI

(KH2PO4)1ol(Pbe.e5Ges.s5Te)r; cerHerosJleKrpllqecKr4e HaHoKoMrro3r4rbr Ha ocHoBe

cr4irr4KarHbrx Marpurl sBA-15/NTH4HSO+ u rroptrcrbrx nJreHoK oKcr4Aa aJrroMHHLrt



AI2O3/SCOIHz)z; KoMtIo3LIrbI Ha ocHoBe laynrrnQeppollKoB r4 cerHerooJreKrpnKoB

(CuO) 
1 */(BaTiO3), u (BiFeO3) 

1 */(BaTiO:L.

["rra gocr[]r(eHrrfl rrocraBJreHuofi qeJrr{ 6rr.n peueH pflA 3aAarr:

1. Anrovrarll3l{poBaH rlpoqecc H3Mepenkrfl ra o6pa6orKn pe3ynbraroB An.r uccJreAo-

BaHufl s eru uefr nbrx Ar{3JreKTp[qecKrax csofi crB MeroAou H{C 
"

2., Merogou reHepalluu rperefi rapMoHr{KH LrccJreAoBaHbr Qasonue uepexoAbr B

(KNO3)1_,O1II4NO3),.

3 . I4c c rcAoBaHo B3auMoBJr LrflHve KoMrroHeHToB B KoMrro3r{Te

(KH2P04) I o/(Pbe.e5Gee.e5Te),.

4. flponeAeHbl HccJIeAoBaHufl. nunefiuux Lr HeJrr{Hefinux Ar{gJreKTpr{rrecKrrx cnoficre

ceIHeroeJIeKrpuqecKI'IX HaHoKoMIIo3LIros: SBA- 15/I\-FI4HSO+, AIzO3/SCOIH2)2.

5. Merolou HIC uccJIeAoBaHbI MynbrzSeppouxu CuO u BiFeO3 H KoMrro3urbr Ha

r4x o cHoBe (CuO) I */(B aTiO3 ),, (B iFeO3 ) 1 -,/(B aTiO: ),.

Hay.rnan HoBrr3Ha. K nonuu u :grauiottee BaxHbrM HayrrHbrM p$yJrbraraM,

rroJrrreHHbrM B paooTe, Mo)KHo oTHecTr{ cJreAyroqee.

l. Bnepnue o6uapyx(eHo pac[Il4penue o6racrlr cyuecrBoBaHr{f, cerHerogreKTprlrre-

cr<ofi Sasu Hrrrpara KaJrkrfl. B cocraBe (KNO3)I-,OII{4NO3), gnx x B Auana3oHe

0.025 <x S 0.100.

2. MeroloM reHepamLr rperrefi rapMoHlrKr{ ycraHoBJreHo, uro roeQsuqr.reur HeJrr{-

nefiuocru T Atrx rraymrnQeppouKa Broporo poAa CuO s6rusz Sa":onoro nepexoAa

(TNz:230 K) I4Meer ror xte rrop.aAoK, qro Ars KJraccuqecKr4x cerHerogJreKTplrqe-

cKI4x KprzcrannoB Tr{[a BaTiO3.

3. [ttt. KoMno3ura (CuO)1*/(BaTiO3), n6rursn Qasonoro rrepexoAa Bneperre o6Ha-

py)KeHo H3MeHeHHe npoBoArrMocrlr c eMKocrHofi sa r.rHAyKTtrBHyro.

{ocronepHocrb pe3yJrbraroB Ar.rcceprarluonnofi pa6orrr vI

o6ocuosaHHocrb BrIBoAoB orrpeAenflercfl KoMrrJreKcHbrM r4crroJrb3oBaHr,reM

coBpeMeHHbIX oKc[epkIMeHTiurbHblx MeroAoB, BKJrroqatr nuHefiuyro v

ueluHefiHylo AHsneKTpLIqecKylo clreKTpocKorurro, [pr{MeHeHr{eM crau4apruofi

H3Mepl{Telrsofi a[naparypbl, I{c[oJIb3oBaHr{eM HaAe}KHbrx reoperr4qecKux MeroAoB

u anp o6 arluefi pe3yJrbraroB.



[f pa rcrn uecKafl 3 Haq n Mocrr pa6orbr 3aKJuoqaerc.f, B cJreAyroqeM. Pesylrra-
TbI paoorbl [peAcraBJItIOT HecoMHeHnrtfi unrepec u MoryT naittu npaKTgrrecKoe

rIpuMeHeHHe IIpu KoHcrpyl4poBaHr{r4 gJreKTpoHHhrx ycrpoficre c [c[oJrb3oBaHr4eM

cerHerooJreKTpr{KoB B MHoroclofiuux crpyKTypax, rrro 3Haqr.rrelbHo pacruupur krx

$yuxqraoHaJrbHbre Bo3MoxHocrtr.

Anropovr BbItBneH pxA oco6esnocrefi reHepar{r4r.I rapMoHr4K Bhrcurero noprA-

Ka B cerHerogJIeKTpLIKax, uylilu$eppollKax I4 KoMrro3lrrax Ha Lrx ocrloBe nlrusu

$asonrtx [epexoAoB. Pesymtarrr, [oryrreHHbre AHronoeuna A.A., yrorrH.f,ror r.r

pacmuptrcT npeAcraBJleHl4f, o npr,rMeHr{Mocrtr MeroAa H,4C Alrfl, uccneiloBaHufl KoM-

|IO3I4TOB II HaHOKOMIIO3I TOB Ha OCHOBe CefHeTogJreKTpLIKOB 14 rvry.rrrrn$eppol4KoB,

qro tBrf,erct BaxHbIM KaK n o6qenayrlHoM IrJraHe, TaK rr B nJraHe KoHKperHbrx npr4-

roNeunfi.

llo pa6ore r4Merorcf, cneAyloqr4e 3aMeqaHufl:

I. I4z reKcra Ar.rcceprauuu HercHo, KaK

CneKTpOCKOnLIH IIOMOtaeT IIOBbrruaTb

Sa:oeux repexoAoB.

2. B naeroAllKe rIpHroroBJIeHLIs o6pa:qoa He yKasaHo, KaK KoHKperHo MeH{Jrct

cocraB Pb1-rGerTe Anr noryqeHr.r.f, uyxHofi TeM[eparypu Qa:onofo nepexoAa.

3. B naparpa0e 3.1 4nx o6rscHeru4f, H3MeHeHrrs reMrreparypu Sa^:oaoro nepexoAa

npI{H{To' uro o6pa:eq cocrol{T I43 oALIHaKoBbrx csepuvecKr{x qacrkrrl paArrycoM

R. Anrop He rlo{cH.f,er, rITo o6osHaqaror.{aJree BBeAeHHbre B 3ToM uaparpaSs, ftI,
Rz, pt, pz.

4. B rerccre AI4 ccep r artrukr I{Merorcr crtrlrLrcrkrlecKlre Heroquocrll

Harpr.rMep crp. 68, 70,86 r.r Ap.)

r4 orrerlamn (cu.

5. He4ocraroqHo noJIHo orpaxeHo o6ocnoeaHue sH6opa KoHKperHbrx o6rexros
trccneAoBalJvrfl u I4x pa3HoBI,IAHocrb (cerneroeneKTplrKkT, MyJrbrr4Seppouxz 14

KoMno3r4Tbr Ha ux ocuoee).

C4elaHurre 3aMerIaHHt He cHr{xaror o6rqefi [oJroxrlTe6nofi oueHKr4

MeroA nenunefiuofi A?r3neKTprl.recKofi

TOTTHOCTb OIIpeAeJreHr4r TeMnepaTyp

Ar{ccepraquonHoft pa6omr.

Percoueu ila\Hv no ucrroJrb3oBaHuro pe3yJrbraroB Arrccepraquonnofi



pa6orbl. Pesylrrarrr pa6oru Moryr IacnoJlb3oBarbcf, B Haf{Hbrx LrccJreAoBaHr.r[x,

tIpoBoAHMbIX B By3ax H I{Hcrl{Tyrax PAH, B HafrHo-zccneAoBareJrbcKr{x

opfaHr43arJKflx, 3aHkrMarouluxcr r4ccJreAoBaHLrflMU A paspa6orKaMlr

TBepAoTelruoft Mr4KpogJreKTpoHrrKr{, a raKxe n yre6HoM flpoqecce

lerqufi I4 npoBeAenkrvr [paKTI4r{ecKI{x sansruir no TeMaM, cB.f3aHHbrM

BlrvrfrHufl, pa3MepHblx e$QexroB Ha SzuEuecxze csoficrBa HaHocrpyKTypr4poBaHHbrx

MaTepH€rJroB.

{nccepralll4oHHa.{ pa6ora coorBercrByer rpe6oeaHuxu [yHKroB g-14

floloxenras o rrpucylrAeHvrtr yqeHbrx crenenefi 14 [yHKraM flacnopra

cllellliaJlbHocrefi BAK AIrfl $usutco-naareMarl4qecKlrx HayK rro cnerlr4€urbHocrr{

0 | .0 4.07 - @ugura KoHAeHcr{poBaHHofo cocrosHrl.rr :

n. l. TeoperuuecKoe r{ oKcrreplrMeHT€urbHoe n3yrreHlre $zru.recrofi upzpo4rr

csoficrs MerallnoB Lr vrx cnJIaBoB, HeopfaHl{r{ecKr.Ix u opraHuqecK1.Ix coe4Iatrenufi,

AHSneKTpIzIKoB I{ B ToM rlHcne MaTepl4anoB cBeToBo.qoB KaK B TBepAoM, TaK LI B

avrop$HoM cocro{HkTl4 B 3aBuIcI,IMocrr4 or HX xlrMlrr{ecKoro, Lr3ororrHoro cocraBa.

TeMnepaTypbr H AaBJreHr,rfl .

n. 3.I4zyrIeHXe oKcrlepuMeHTanbHoro cocrorHr.rs KoHAeHcupoBaHHbrx Berr{ecrB

(cunruoe cntarue, yAapHble sosAeficrBr4.f,, H3MeHeHr{e lpaBr{Tarlr{oHHbrx noneft, uus-

B o6lacrpt

rlpr{ qTeHr.ru

c r{3yqeHzeM

KHe reMneparypn), Qa:onrrx [epexoAoB B Hux u ux Sasoobre Ar{alpaMMbr cocror-
HHfl.

OcHosHHe pe3yJlbrarbl Avrcceprarryru ouy6ruroBaHbr B Hayruofi [eqarr{,

HeoAHoKparHo AoKnaAblBurkrab na xouQepeHllutx lI ceMlrHapax p€Brr{rrHoro ypoBHt

crrequairr{croB. Anrope$epar [oJrHocrbro orpaxaerv r43BecrHbr B Kpyfy

coAepxaHr4 e Ar{ccepTar{Hr{.

Pa6ora BbIIroJIHeHa Ha BhIcoKoM HayqHoM ypoBHe u flBilflercr 3aKoH.reHHofi

Hayr{Ho-I4ccJleAoBarelrcrofi pa6orofi, uocssqeHHofi pemeHrlro axryalruoft

Qusu'lecrofi 3al'arrtr, nuelolqefi B€DKHoe HarrHo-TexHlrqecKoe 3HaqeHr4e.

fluccepralll4oHHaf, pa6ora yAoBJlerBopf,er BceM rpe6onauvrflM) rrpeAbrBJrreMbrM

BAK K KaHAI{AarcKIaM .ql4ccepral{u.sM, a ee aBTop Auronon Auron Anaromeag.r




