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Ha ArlcceprarllroHuyro p a6ory ̂ f n uro n a Mnxau"rra B"rr aAr! Mrr p o B rrq a

( O ITI4IIECKI4E CB OIZC TBA O OTOHHbIX KPI4CTAJIJIOB I4 f I4EPI,IAHbIX

METAJIIOAI4S JIEKTPI4qECKI4X CTPyKTyP HA O CHOBE OilAJIO B ),

npeAcraBneHHyro Ha coprcKanue yuenofi cre[eHr.r KaHAr{Aara Qnsur<o-MareMarvrrecKlrx HayK

lo sreqlrarbHosrpr 0|.04.07 - Snsuxa KoHAeHcLrpoBaHHoro cocro.rruprt

[uccepraurrouHa.rr pa6ora -flnuKoea M.B. [ocBsrrleHa Lr3freHr.rrc 3aKoHoMepuocrefi

olrr.rqecKr,rx ssreHuir B Qorouurx Kpr,Icrarlnax v ru6pu4urtx MeraJrrroAraoneKTprdrrecKnx

crpyKTypax Ha ocHoBe olarroB. VIureucuBHoe pa3Br.rrr,re Soronuru B [ocrreAHr{e recflTnnervs.

o6yclounro uorpe6Hocrb B co3AaHr.rLt vr uccneAoBanvrn HoBbrx oflTrrqecKux Marepr.rarroB.

MerarnoAl,IgneKTplrqecKpre rrJra3MoHuo-QoroHHbre rerepoKpt4 crarrJrbr, flprrBireKaror BHr.rMaHr{e

I{ccrleAosateneft c roqKI,I 3penvt co3AaHr.r.rr ycrpoficrn Qorouzrcr,r 4rrfl yrrpaBneHr,rs noroKaMr{

gneKTpoMarHr.rrHoro r43nyqeHrar. B cnyqae rrJra:lMoHHo-QorouHbrx rerepoKpr{crannoB

SynnquoHarlbHble Bo3MolKHocrI,I yfipaBneHl,Itr rroroKaMr.r gneKTpoMarHr.rrHoro r4gnyLrenufl,

3HatILITerIbHo pacuup.f,rorc.rr 6naro4apx AorrorrHr,rreJrbHbrM eQ$errarvr nepeHoca oHeprr,rz BAonb

rpaHI,IIIbI MeruIrIJr-Ar.rgneKTpLrK za c.rer rroBepxHocrHblx rrJra3MoH-[onsp[ToHoB. OAruErra vr3

ocHoBHbrx MeroAoB LrccJreAoBaHLrtr cTpyKTypbr r,r orrr.rrrecKr{x csoficrn Qorouuux KplrcranJroB Ha

ocuoBe o[€InoB sBJrrerc.fl MeroA 6perroncxofi crreKTpocKo[[r{, unSopnaarr{BHocrb Koroporo rro

psry [putII,IH cylqecrBeHHo yMeHbluaercfl. rrpu 6omruux yrnax fla1enns. cBera Ha o6paseq.

flosronry paspa6oma gKclepuMeuT€rJrbHbrx MeroAr,rK raccneAoBanvfl. r,rMeHHo trnfl yKa3aHnoro

Al{alai}oua yrnoB I,IMeer Hayrruoe v [pl,rKnaAHoe 3HaqeHr{e, a reMa .{ucceprarlrroHHofi pa6ornr

rrpeAcraBJrsercr MHe aKTyaJrbnofi .

,{uccepralgns, cocrorrr r.r3 BBeAenprfl,, Tpex rJraB, 3aKruoqeHvrfl,14 crr?rcKa nrrreparypbr.

Bo BBeAeHr{u o6ocuoeaua aKTy[IJrbuocrb reMbr Ar,rcceprarJkrtr, paccMorpeHbr upo6leuu,

cSoprr,rynplpoBaHHble B [peAbIAyIrInx uccneAoBaHr4flx, r{3JroxreHbr rlenu v sara'utr pa6oru,

cQopnaynupoBaHbl 3alrlltrqaeMble rroJlox(eult.n, orMerreHa HoBr{3Ha vr [paKTr.rqecKa.s qeHuocrb

lonyrreHHbrx pe3ynbTaToB.

[epnar rJraBa npeAcraBr.ser co6ofi anaJrvrru.recxufi o6sop nr4Teparypbr. PaccrraorpeHbr

cyulecrByrou[e [peAcraBJreurr.fl o crpyKType u oflrvrrecKlrx cnoficrsax $oroHHbrx KprrcrsrnJroB.

llpe4craueu o6sop ocHoBubrx MeroAoB Lr3roroBJreurrfl TpexMepHbrx Sorouurx KpprcranJroB.

PaccuorpeHbr raKr.re MeroAbr cr,rHTe3a, KaK rp€xrraepnar na3epHas n[Torpab^r, TpaBneHue

SorcycupoBaHHbrM proHHbrM ryqKoM, cBapKa c rocneAyroqefi rrauxpoc6opxofi cro€n,



[onr,rMepvnar\us. ABr,rxryqkrMcs. na3epnbrM nyqoM. Ouucauo coBpeMeHHoe cocro.sHl,Ie Susuxu u

otrrr.rKr,I unzt3Mo HHo - S oro HHbrx Kpr{ cranrro B .

Bo nropofi rJraBe orrncbrBarorc.s Mero4br gKcrrepuMeHTaJlbHbrx I4ccrleAovauuit,

r{crroJrb3oBauHbre n pa6ore. Ouucasu cnoficrna QoroHubrx Kpr,rcranJroB t4 orr€uroB, MeroAbI cLIHTe3a

HaHoKoM[o3r,rroB, MeroAbr krgpenLrs. crpyKTypbr H orrrr{rrecKr4x ceoftcrs gKclepuMeHTarIbHbIX

o6pasqon.

B rperrefi r.uane [pr{BeAenbr pe3ynbrarbr gKcnepuMeHTaJrbHoro LrccJreAoBaHl4.rr orITI,IqecKI,IX

ceoftcrs o6pasqon. flpe4craureubr pe3ynbrarbr r{ccrreAoBauns, ([ycrbrx) orr€LrroB,

HaHoKoM[o3LtroB Turra itollotan, a raKxre ru6puAHbrx MHorocJroftsrrx Merarr[-Ar,rgneKTpr,rqecKr4x

KoMrro3r{ToB. Cpanueuze c[eKrpoB orpaxeHr{s Marepr.rana fioa I onau, u ucxoAHofi Marpr.rubr,

lroflllyqeHHblx IIpu oAr.rHaKoBoM yrne naleH'vrfl. cBeTa, rro3BoJrfleT aBTopy cAenaTb BbrBoA o ToM, rrTo

BBeAeHr.re HaHoqacrwl iro4a npr,rBoAprr K 3aMerHoMy cABprry 6psrroncKnx MaKcr{MyMoB B

(KpacHyro) o6racru crreKTpa, rrro o6rscuserc{ yBenr.rqeHr{eM eSQercruBHoro [oKa3arefi.rr

npenoMnenvrfl. o6pasqa. Ans o6rqcHenlrs crreKrpoB orpax(eHr4fl ru6pu4Hrx MHorocJroftnrrx

MeraJrJr-AprsneKTpr{qecKzx cTpyKryp rpeAnoxeH MexaHr.r3M rn6pugw arlprr{ nJra3MoHHbrx v

$oronnrrx MoA. AHarus cleKTpoB orpaxenkrs. t4cxoAHofi uarpurlbr orrsrJra u HanoKoMno3raTHoro

Marepr.rana Ag/ouan rroKa3brBaer, rrro BBeAeHLre cepe6pa B o[€rnoByro Marpurly ilpr.rBoAr{r K

3aMerHoMy cABr.rry MaKcLrMyMoB 6psrroncKoro orpDKeHHr $orouHoro KplrcranJra B (KpacHyro)

o6nacrr nprz Qr.rr<cupoBaHHbrx 3Haqeurlsx yrna narenr4fl. cBera. flpune4eHo o6rscHeHlre Sopvrlr

rrono c orpa]KeH vrfl, rro flBJreHraeM p$oHaHca Oano

B rarc.rrroqeHrrn olr{caHbr ocHoBubre pe3ynbrarbr Ar,rcceprarlrroHHoft pa6oru.

Hay.urafl 3Haqr{Mocrb rr HoBrr3Ha Ar{cceprarl[onuofi pa6orur orrpeAenflercs, cneAyroulr4M:

Anroporvr Aprccepr ar1nvr gKcrrepvMenTaJrbHo [oKa3aHa Bo3Mo)KHocrb r.rc[oJrb3 oBanr4s, Ans,

onpeAenenkrfl. olrr.rqecKlrx csoficre $orouno-Kpr{craJrJr[qecKr{x crpyKryp laapflry c MeroAoM

6perroncxofi cneKrpocKo nLrr4 Mero4a cleKTpanruofi gJrJrr{[coMerppr[.

YcranonneH prA HoBbrx 3aKoHoMepHocre it, a nueHHo :

- Koppe nsrrr4fl. crreKTparrbHbrx 3aBncr4Mocreft gJrrrrdrrcoMerpr,rqecKoro [apaMerp a v cneKTpoB

6perroncKoro orpalreHraa SorouHbrx KpucraJrnoB Ha ocHoBe orI€IJroB, a raKxte cABI{r MaKcI{MyMoB B

c[eKTpax o6oux rr,rnoB B (cr,rHroro> o6racrb rrpu yBenrdqeHprr,r yrnanarenvrfl, cBera;

- Ha rrpr,rMepe o6pasqon Ag/ou aJr, ycraHoBJreHa Bo3MolxHocrb cyilIecrBesuoft nro4uSurallula

SorouHo-guepreru.recxofi crpyKTypbr olaJra, Koropar rporBnrercs B BI4Ae acI,IMMerpI{s rpoSunr

pe3oHaHcHbrx [ofloc B cneKTpax oTpa]KeEvrfl;



acLIMMerpLIrrHa.fl Qopnaa upo$urr pe3oHaHcHbrx rronoc B c[eKTpax orpaxeHr,rfl

HaHoKoMtIo3I,ITa Ag/onar aBTopoM o6rscueHa Bo3HprKHoBeHraeM pe3oHaHca Oano, rtprd

B3al{MoAeficrnuu QorouHrtx MoA c paccesuHblM Ha MeraJrr[qecKux Hauorracrr{rlax r{3rryreHr4eM.

[Ip arcrlrqecKafl 3H arrr,rMo crb p aOorrr cocror.rr B crreAyroqeM :

flpone4eHHhle aBTopoM plccneAoBanus. uMeror [paKTr,rqecKoe 3HarreHlre rnfl pasBvrrvfl,

TexHorlorzz rrpvroroBrleHl{t MHorocnofinbrx Mer€rflnoAr.rgneKTpr,rqecKprx crpyKTyp, B qacrHocrr.r,

rz6puAnrx KonnoLIAHbIX tIJI€BMoHuo-Qoronnbrx Kplrcr€rlJroB, qro [o3Bon.ser pacrrrupprrb

Qyur<rlHoHarlbuble Bo3Mo)ItHocrrI Qorouurx Kpr,rcr€rnJroB 3a crrer AorronHr4TeJrbuoro rrepeHoca

gHepruu IIoBepxHocTHbIMI,I [na3MoH-[oJrsplrToHaMr4 BAOnb rpaHr,rrlbr pa3Aena MeTaJrJr-AIrSneKTpr{K.

Antoporra ycraHoBJreHo, tITo MeroA crreKTpuurrsofi gJrJrr,rncoMerpr,u4 rro3BoJrfler orrpeAensrb

loJloxeHzr SoroHHbIX 3arlpeqenHbrx 3oH B orrzrJre upu 6orbrrrr{x yrnax rrareHufl. cBera na o6pareq.

3to cyqecrBeHHo AorlonHser Bo3MoxHocrr,r MeroAa 6perroncrofi cleKTpocKorrlrr{ rro

I{CCneAOBaHLITO O[TI,rqeCrUX CnOftCre oK Ha OCHOBe OrraJrOB B yK€BaHHOM Ar,rala3oHe yrnoB.

K AocrollHcrBaM Al,Icceprarlrlonuoit pa6otrr -flHzxosa M.B. Mox{Ho oruecrrr rrrlarenbHyro

loAroroBKy gKc[epIaMeHToB vr no4po6noe olucaHr.re MeroAr{K [poBeAeur4r lrsuepeuufi, c

BbIsBJIeHI{eM (([oABoAHbIX KaMHefi>>, xoropbre Moryr rrpr.rBecrr{ K rlcKDKeHr,rIo pe3ynbraroe. 3ro

yKa3blBaer Ha srrcorczfi upo$eccuonamurrfi ypoBeub aBTopa, KaK eKcrreprlMeHTaropa u

rIoATBeplKAaer AocroBepHocrb rrpoBeAeuHbrx t4ccneAosauuir u [onyqenHbrx pe3ynbraroB.

flo 4uccepralluoHHofi pa6ore .f,Huroea M.B. r.rMerorcr cneAyroure 3aMeqaHrrfl:

I . B salqlaIuaeMoM HayrIHoM rroJroxreHuu Jllb2 Bbrpaxenue <CyqecrByer Bo3MoxHocrb. . . ))

BP'A nLI AOIIyCTI{MO rrpr,rMeHIrTeJrbHO K HayrrHOMy nono}KeHr{ro.

2. B rnane 2 cneAoealo 6rt [poBecru o6ocnoBaulre nrr6opa itoraB KarrecrBe Ha[oJrHr.rreJrt

OTIAJIA.

3. B naparpaQe 3.2 cneAoBaJlo 6u npuBecrr{ orIeHKy o6rerr,rnofi KoHrleHrparruvr fioAa n

orane ll oueHKy pasMepa Hanorracrr{rl ftoua.

4. B naparpa$e 3.2 cneAoB€rno 6u rpl4Becrr.r AaHHbre ro Atrcnepcvrvr rroKa3areJrfl

rlpenoMneHnfl, kr xoeQSuq[eHTa rrornoluenvfl, itoaa, rnfl nfrurero rroHlrMaHrirs [onfreHHbrx

pe3ynbraroB.

5. B naparpaQe 3.2 cneroBaJro 6rt oqesr.rrb BJrLrflHue rornorqenr4fl. irora Ha pe3yJrbrarbr

III{CJIeHHOf O MOAenLIpOBaHI,It.

6. B naparpa$e 3 .3 aBrop, o6rscuss, creKrpbr orporeHr4s vr rporycK antrfl, orraJroB B

coqeraHurn c nlenrofi cepe6pa r{ rpexcrofisrru Hurep$epoMerpou AglSiOzlAg, rpelronaraer

Bo3MoxHocrrl ru6pugwauu[ rIJIa3MoHHbrx u SoroHHbrx MoA. B Ka.recrBe noATBep)KAeHr,rq gToro



lpr4BoALrT pe3ynbTaTbr qr{cJreHHoro MoAerrupoBaHr,rs ooToHHoro KpI..IcTaJI [ra 14 LlHTepoepoMeTpa c

.{ByMfl MerrrJrJrlrqecKr.rMr.r 3epKanaMu. OAnaKo pearlbHa;I crpyKTypa npeAcraBJlfler co6ofi He AByx, a

Tpex3epKalrnrrfi unrep$epoMerp, r{Meroqrlft yNe I,IHbIe orrl{rlecrue cnoficrBa.

YrasaHHHe 3aMerragr4s He cHrDraror o6uefi rloJloxt[temsofi oIIeHKI,I Allccepraquousofi

pa6oru.

Bce npeAcraBneHHbre n pa6ore BbrBoAbr r{ rroJroxenus. B Aocraro.rHofi creIIeHH o6ocuonaHbl I{

He rrporr,rBopeqar cyruecrByroqr{M rrpeAcraBJreul{.flM (pusuru. .{octonepnocrb rIonfreHHbIX

pe3yrrbraroB o6ecuequBaercfl. 6omuuu o6reuou oKc[epuMeHTuIJIbHbIx AaHHrIX,

corrracoBaHuocrbro rroJrf{euHbrx pe3ynbraroB c pe3ynbraraMkr, ony6ruroBaHHbIMLI ApyTLIMLI

aBTopaMu. HayuHar HoBv3HarrpeAcraBJreuubrx BbIBoAoB I,I noJlo)Kelauit He BbI3bIBaer cousesnfi.

Pa6ora HanneaHa rpaMorHo, crLrJIb I{3JIo)KeHr4fl, Irorvr.rHrrfi I4 AoKa3aremgrrfi. Pa6ora flBJltercf

3aKoHqessofi HayqnbrM TpyAoM Lr BbrloJrHeHa aBTopoM Ha BbIcoKoM HayqHoM ypoBHe.

Ilpe4cranJreuHbre n pa6ore lnccneAoBanus. AocroBepHbr, BbrBoAbr u peKoMeHAauLIu o6ocuogaHbl.

OcHoeHHe grarrbr pa6oru, BbrBoAbr u pe3yrrbrarbr rrpeAcraBJleHbl B anropeSepare.

Anrope$epar [oJrHocrbro rr [paBr{nbHo orpa)Kaer coAepxaHr,re Aracceprarruv.

flo pesynbraraM Arlcceprarruu vMeercs 15 crareft. flpouexyroqHbre 3Tarrbr LrccneAosannir

o6cyN4an krcb Ha I 5 nay.rHrtx roHQepeHIII,Isx.

,{uccepra\prfl..flHuxona M.B. yAoBnerBopser BceM rpe6onanuflM (n.7 llonox{enlas o nopf,AKe

npucylrAenns. yrrenbrx creueuefi), [peAbrBJrreMbrM K ArrcceprallrlsM Ha coLIcKaHLIe yuenofi

creleHr{ KaHAr{Aara Qrasuro-MareMarlrqecKr,rx HayK, a ee aBTop -f,nzroe Muxaun BlaAuvtupoBlltl

3acnyxuBaer rrprlcpr renr4fl. yrenofi crerreHpr KaHAI,IAara Susuxo-MareMarurlecKl,Ix HayK IIo

crerlraarrbHocrr.r 0 | .04 .07 - Susurca KoHAeHcr{poBaHHoro cocrosul4{.

.{orrop SusrEr<o -MareMaruqecKlt x HayK,

npo S eccop xaQ eAprr OnroHu$ opuaql{oHHblx rexnoloruft
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