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Becy:rn:eH: opram13aiJ,HH Ha ,n:HccepTal.I,HIO HacpeT.IJ:HHOBOH B. <D. Ha TeM)': « <DOT03JieKTpHqe

CKM crreKTpocKOIIH5I KBa3HO.IJ:HOMepHhiX coe,n:HHeHHH p-TaS3, NbS3(I) H K0.3Mo03», rrpe.n:

cTaBJieHHyiO Ha COHCKaHHe yqeHOH CTerreHH KaH,n:H,n:aTa cpH3HKO - MaTeMaTifqecKHX HaYK ITO 

CIIeiJ,HaJihHOCTif 01.04.07 -cpH3HKa KOH.IJ:eHCHpOBaHHOfO COCT05IHH5I. 

0,n:HHM If3 MarHCTpaJihHhiX HarrpaBJieHHH pa3BHTH5I COBpeMeHHOH <l>H3HKH KOH,n:eHCHpO

BaHHOrO cocT05IHH5I 5IBJI5IeTc5I cpH3HKa CHJihHOKoppeJIHpoBaHHhiX 3JieKTpOHHhiX CHCTeM. He

ycToifqifBOCTh 3JieKTpOHHOrO CIIeKTpa, xapaKTepHM .IJ:JI5I TaKOrO po,n:a CHCTeM, IIp05IBJI5IeTC5I B 

B03HHKHOBeHHif IJ,eJIOfO p5I,n:a CHJihHhiX 3cpcpeKTOB, TaKHX Kai< BhiCOI<OTeMrrepaTypHM CBepx

IIpOBO.IJ:HMOCTh, I<OJIOCCaJihHOe MarHHTOCOIIpOTHBJieHHe, B03Hlfi<HOBeHHe T5I)KeJihiX cpepMHO

HOB, If ,n:pyrHX. 0co6hiH IfHTepec rrpe,n:CTaBJI5IIOT KBa3HO.IJ:HOMepHhie CHCTeMhi, B KOTOphiX 

Ha6JIIO,n:aiOTC5I Tai<He He06hJqHhie I<OJIJiei<THBHhie 3JieKTpOHHhie 5IBJieHH5I I<aK BOJIHa 3ap5I.IJ:O

BOH IIJIOTHOCTH (B3IT). IToMHMO HecoMHeHHoro cpyH,n:aMeTHaJihHoro HHTepeca, Hei<oTopi>Ie H3 

YI<a3aHHhiX 3cpcpeKTOB HMeiOT rrepcrrei<THBY rrpai<THqeci<oro rrpHMeHeHH5I B 3JieKTpOHHKe. B 

TO )Ke BpeM5I MHOrHe cpyH,n:aMeHTaJihHhie BOIIpOChi, B qaCTHOCTH, CB513aHHhie C paCCMOTpeHH

eM cpOTOIIpOBO.IJ:HMOCTif B KBa3HO.IJ:HOMepHhiX IIpOBO.IJ:HHKax, OCTaiOTC5I HeBhl5ICHeHHhiMif. 

HMeHHO 3THM BorrpocaM H rrocB5IIIJ,eHa ,n:HccepTaiJ,HOHHM pa6oTa B.<D. HacpeT,n:HHOBOH, qTo 

CBH,n:eTeJihCTByeT 0 ee HeCOMHeHHOH ai<TYaJihHOCTif . 

.IJ:HccepTaiJ,HOHHM pa6oTa COCTOHT If3 BBe,n:eHH5I, qeThipex rJiaB, 3aKJIIOqeHH5I C OCHOB

HhiMif pe3yJioTaTaMH pa60Thi, 6Jiaro,n:apHOCTeH If CIIHCKa l.J,HTHpOBaHHOH JIHTepaTypoi. MaTe-
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pHaJI ,nHCCepTa:QHH H3JI0)KCH Ha 162 CTpaHHI~aX H co_nep)KHT 59 pHC)'HKOB, 4 Ta6JIHI.J;bl H 133 

HanMeHoBaHne :u;nTnpyeMbiX ncToqHHKOB. OcHOBHbie BbiBO,~bi Ka)K_no:H rnaBhi H3JimKeHhi B 

KOHI.J;e COOTBCTCTByiOIJ.J;CfO pa3,neJia. 

Bo nne,neHHH rrpnno,nnTc~ o6ocHoBaHne aKTYaJibHOCTH nccne.nonaHHH, c<):>opMynnponaHa 

I.J;CJib pa60Tbi, IlOCTaBJICHbi KOHKpCTHbie 3a_naqH. 06cy)K_naeTC~ HayqHM HOBH3Ha, rrpaKTHqe

CKM 3HaqnMOCTb pa60Tbi. ITpe,ncTaBJieHbi rroJIO)KCHH~, BbiHOCHMhie Ha 3aiJ.J;HTy. 

ITepBM mana .nuccepTa:u;un ~BJI~eTc~ JIHTepaTypHbiM o63opoM, oTpa)KaiOIJ.J;HM o6myiO 

xapaKTCpHCTHKY KBa3HO,nHOMepHbiX rrpOBO,nHHKOB H CO,nep)KaiJ.J;yiO TeopeTHqecKHe H 3KCI1e

pHMCHTaJibHbiC pe3yJibTaTbi HCCJie,noBaHH~ HX <}:>H3HqecKHX CllOHCTB. l13JIO)KCHa 06IJ.J;M HH

<):>opMai.J;H~, ,naiOIJ.J;M rrpe,nCTaBJICHHC 0 KBa3HO,nHOMCpHbiX COe,nHHCHH~X, BOJIHe 3ap~,nOBOH 

IlJIOTHOCTH H rraiiepJICOBCKOH IJ.J;CJIH, ,nanee ,naH KpaTKHH 0630p TeopeTuqeCKHX pa60T, IlO

CB~Ill;CHHbiX 3<}:><):>eKTa:M, BJI~IOIJ.J;HM Ha IlJIOTHOCTb 3JICKTpOHHbiX COCTO~HHH B 06JiaCTH 3Hep

fHH B6JIH3H KpM rraiiepJICOBCKOH IJ.J;CJIH. PaCCMOTpeHO BJIH~HHC <):>JIYKTya:u;HH, COJIHTOHHbiX 

COCTO~HHH BHYTPH rraiiepJICOBCKOH IJ.J;CJIH, BJIH~HHC rrpHMeceif H HeH,neaJibHOfO HCCTHHra. 

flocJie 3TOfO c<):>opMyJIHpOBaHbi rrpo6JICMbl 3KCI1epHMCHTaJibHbiX MCTO,nHK HCCJie,noBaHH~ 

IlJIOTHOCTH COCTO~HHH B 3TOH 06JiaCTH 3HeprHH H rrpHBe,neHbi CBe,neHH~ 06 H3yqaeMhiX CO

e,nHHCHH~X, BKJIIOqM 0630p 3KCrrepHMCHTaJibHbiX pe3yJinTaTOB 06 H3yqeHHH rraiiepJICOBCKOH 

menn B p-TaS3 H Ko.3Mo03, a TaK)Ke meJrenoro cocTo~HHH B NbS3(I). fnana 3aneprnaeTc~ 

pa3,neJIOM, IlOCB~IJ.J;eHHbiM OC06eHHOCT~M <):>oTOilpOBO,nHMOCTH KBa3HO,nHOMepHbiX COe,nHHe

HHH, rrpnno,n~Tc~ ,naHHhie o npeMeHax penaKca:u;nn H o6cy)K_naroTc~ rrpnqnHhi Ha6rrro,naeMOH 

HeMOHOTOHHOH TeMrrepaTypHoii 3aBHCHMOCTH. ITepeqncneHhi 3<):><):>eKThi, crroco6Hnie rroBJIH

~Th Ha OTKJIOHCHHe CilCKTpOB <):>oTOilpOBO,nHMOCTH KBa3HO,nHOMepHbiX COe,nHHeHHH OT O)KH

_naeMOH o6paTHOH KOpHCBOH 3aBHCHMOCTH OT 3HeprHH <}:>OTOHOB. 

BTopM rnana pa6oThi rrocB~IJ.J;eHa orrncaHHIO MeTo,nHKH n3rOTOBJieHH~ o6pa3:UOB nccne

.nyeMhiX COe,nHHCHHH H HCI10Jib30BaHHbiX H3MepHTeJibHbiX MCTO,nHK. flpHBe,neHbl MCTO,nHKH 

CHHTe3a KpHCTaJIJIOB p-TaS3 H NbS3, OilHCaHbl ycJIOBH~ CHHTe3a pa3HbiX cpa3 coe,nHHeHH~ 

NbS3 H KpaTKO oxapaKTepn3oBaHhi rronyqeHHhie KpHCTaJIJihi. l13rraraeTc~ MeTo,nnKa rrempo

BaHH~ HH,nHeM KpHCTaJIJIOB KBa3HO,nHOMepH:biX rrpOBO,nHHKOB. I13JIO)KeHa MeTO,nHKa H3Mepe

HH~ CileKTpOB <):>oTOilpOBO,nHMOCTH. 

B TpeT:beH rnana .nnccepTa:u;nn, ~BJI~rome:Hc~ KJiroqenoH:, rrpnno,n~Tc~ pe3yJI~>TaThi <):>oTo-

3JieKTpnqecKoH: crreKTpocKorrnn poM6nqecKoro TaS3. floKroaHo, qTo crreKTphi <):>oTorrpono

,nHMOCTH pa3nnqHhiX HOMHHaJihHO qncThiX o6pa3:UOB p-TaS3 ,noBOJihHO CHJihHO oTJmqaroTc~ 

.npyr OT .npyra B o6nacTH 3Hepm:H E < 0.3 3B. B TO )Ke npeMH rrpn 6oJihiiiHX 3Hepm~x xapaK-
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Tep H3MeHeHIUI CIIeKTpa 6JIH30K K o6paTHOH KOpHeBOH 3aBHCHMOCTH IIJIOTHOCTH COCTOSIHHH, 

Q)KH,[(aeMOH .[(JISI O.[(HOMepHbiX CHCTeM. Y CTaHOBJieHO, qTo BeJIH:qHHa rrall:epJICOBCKOH merrH 

rrpH cocTaBrrSieT He MeHee 0.2 3B. IToKa3aHo, qTo BapHa:UHH B BerrHqH:He merrH B pa3JIHqHhiX 

o6pa3:UaX rrpeBbiiiiaiOT XapaKTepHbie OTJIH:qHSJ, CBSI3aHHbie C TeMrrepaTypHOH 3aBHCHMOCTbiO 

CIIeKTpOB B HCCJie.[(yeMOM ,[(Haiia30He TeMrrepaTyp, IIpOSIBJISIIOIUeHCSI B MaJIOM C.[(BHre KpM 

crreKTpa 6e3 ero pa3MhiTHSI, H He CBSI3aHhi c BJIHSIHHeM 3JieKTpHqecKoro rrorrS~. Hccrre.n:oBaHHe 

BJIHSIHHSI rrerHpOBaHHSI HH,[(HeM Ha CIIeKTpbi <l_)oTOIIpOBO.[(HMOCTH o6pa3u;a BbiCOKOrO KaqecTBa 

II03BOJIHJIO .[(0Ka3aTb CBSI3h BapHa:UHH CIIeKTpOB <l_)oTOIIpOBO.[(HMOCTH C BJIHSIHH:eM IIpHMecell: 

H orrpe.n:errHTh BeJIH:qHHY rrall:epJICOBCKOH merrH. Y CTaHOBJieHO, qTo OTJIH:qHSI B CIIeKTpax <l_)o

TOIIpOBO.[(HMOCTH o6pa3:UOB rrpH 3HeprHSIX B 06JiaCTH 0.15-0.25 3B CBSI3aHbi C BHyrpHmerre

BhiMH COCTOSIHHSIMH H Bhi3biBaeMbiM HMH pa3MhiTHeM CIIeKTpa. Pa3MbiTH:e CIIeKTpa B 06JiaCTH 

0.2-0.25 3B xapaKTepH3yeT KaqeCTBO o6pa3u;a. 06cy)K.[(ai0TCSI 3aBHCHMOCTH BKJia,[(a B <l_)OTO

IIpOBO.[(HMOCTh, CBSI3aHHOrO C BHYTPHIUeJieBbiMH COCTOSIHHSIMH, OT IIOJIS1pH3a:UHH H3rryqeHHSI 

H OT .n:orrorrHHTeJihHOH rro.n:cBeTKH. XapaKTep 3aBHCHMOCTell: corrracyeTCSI c KorrrreKTHBHhiMH 

MexaHH3MaMH B03HHKHOBeHHSI BHYTPHmerreBhiX cocTOSIHHH: .n:aHHoro THrra. 

qeTBepTM rrraBa .[(HCCepTa:UHH IIOCBSIJUeHa pe3yJinTaTaM, IIOJiyqeHHhiM MeTO.[(OM <i_)OT0-

3JieKTpH:qecKOH CIIeKTpOCKOIIHH, Ha HeKOTOpbiX .n:pymx KBa3HO.[(HOMepHbiX MaTepH:arrax -

rorry6oH: 6poH3e Ko.3Mo03, a TaK)Ke NbS3(I). IIoKa3aHo, qTO .ZJ:JISI Ko3 Mo03 BeJIH'lliHa orrTH

qecKoll: merrH 2L\ = 0.11 3B Haxo.n:HTCSI rrpHMepHo rrocepe.n:HHe HHTepBarra 0. 08-0.15 3B, 3a

.n:aBaeMoro JIH:TepaTypHbiMH ,[(aHHbiMH. BHyTpHmerreBbie COCTOSIHHSI IIpH 3TOM He o6Hapy)Ke

Hhl. Y CTaHOBJieHO, qTo CIIeKTpbi <l_)oTOIIpOBO.[(HMOCTH NbS3(I)COCTOSIT H3 crra.n:a, COOTBeTCT

BYIQIUero KpaiO merrH, H BocrrpOH3BO.ZJ:HMhiX oco6eHHOCTell: BHYTPH merrH, KOTOpnie 3aBHCSIT 

OT IIpHJIO)KeHHOrO 3JieKTpH:qeCKOrO IIOJISI H TeMrrepaTypni. CrreKTpbi pa3HbiX o6pa3:UOB COB

rra.[(aiOT C XOpornell: TOqHOCThiO, H rrpaKTHqeCKH BCe OTJIH:qH:SJ CBSI3aHhi C pa3HOH CTeiieHhiO 

Bhipa)KeHHOCTH oco6eHHOcTell: rrpH 3HepmS~x MeHee 1 3B, TO ecTh BHYTPH merrH. Oco6eHHO

CTH rrpH 3HeprHSIX <l_)oTOHOB E > 2L\ XOpOIIIO OIIHChiBaiOTCSI MO.[(eJibiO C MO.ZJ:YJISIU:HeH merrH B 

HarrpaBrreHHH rrorrepeK :uerroqeK Nb. KpoMe Toro, Ha6rriO.n:arrcS~ IIHK <l_)oTorrpoBO.ZJ:HMOCTH rrpH 

3HeprHH 0.6 3B, HaXO.[(SIJUHHCSI rrpaKTH:qeCKH B u;eHTpe merrH, r.n:e rrpe.[(CKa3biBaeTCSI cymecT

BOBaHH:e corrHTOHHhiX cocTOSIHHH, CBSI3aHHhiX c B3II. BniCKa3aHo rrpe.n:rrorro)KeHHe, qTo qTo 

H36hiTO~hie .[(OJirO)KHBYJUH:e IIpH HH3KHX TeMrrepaTypax HOCH:TeJIH TOKa, B3aHMO,[(eHCTBYSI C 

B03MyiUeHHSIMH perneTKH B NbS3(I), C03,[(aiOT aBTOJIOKaJIH30BaHHbie COCTOSIHHSI - COJIHTOH

Hhie ypOBHH, rrpe.[(CKa3aHHbie paHee .[(JISI rrall:epJICOBCKHX IIpOBO.[(HHKOB IIpH 3HeprHSIX, 6JIH3-

KHX K IIOJIOBH:He BeJIH:qH:Hhi merrH. 06Hapy)KeHO TaK)Ke, qTo IIJiaCTH:qeCKM .n:e<l_lopMa:UHSI 06-
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pa3u;a rrpRBO.[(RT K R3MeHeHRSIM B aMIIJmTy.n;e IIH:Ka rrpR E = 0.6 3B. ITRK rrorrHOCThiO Rcqe3a

eT rrocrre R3m6Holi .n:e¢opMau;RR o6pa3u;a. 

B 3aKrriOqeHRR o6cy)l(.n;aiOTCSI .n;arrhHelirrme rrepcrreKTHBhi Hccrre.n:osaHHH H rrpHse.n;eHhi 

OCHOBHbie pe3yJihTaTbi pa60Thi. 

Pe3yrrhTaThi Hccrre.n:osaHHH, rrpose.n;eHHhiX B.<I>. HacpeT.[(HHOBOH, rrpe.n;cTaBJISIIOT Heco

MHeHHhiH rrpaKTHqecKHH HHTepec. ITorryqeHHbie B pa6oTe pe3yJihTaTbi peKOMeH.[(YIOTCSI K 

RCIIOJih30BaHHIO B crre.n:YIOiliRX opramnau;HSix: MfY HM. M.B. JloMoHocosa, <I>I1AH HM. 

IT.H. Jle6e.n:esa, <I>TI1 HM. A. <I>. I1o¢¢e P AH, I1 <I> M P AH (HmKHHH Hosropo.n:), I1 <I> IT CO 

P AH (HosocH6HpcK), H B .n:pymx HHCTHTYTaX P AH H MHHHCTepcTBa o6pa3osaHHSI H HaYKH. 

BMecTe c TeM, no .n;HccepTai.J;HH MO)I(HO BhiCKa3aTh pSI.n; 3aMeqaHHH: 

1) ITocKOJihKY see H3MepeHHSI B pa6oTe nposo.n;SITCSI 2-30H.[(OBhiM MeTo.n;oM, TO qpe3Bhi

qaliHo Ba)I(HbiM SIBJISieTCSI 3KCnepHMeHTaJihHOe .[(0Ka3aTeJibCTBO TOfO, qTO KOHTaKTbi SIBJISIIOT

CSI OMH:qeCKHMH R qTo HX conpOTHBJieHHe MaJIO no CpaBHeHHIO C COnpOTHBJieHHeM o6pa3I.J;a. 

HaH6orree npSIMhiM .n;oKa3aTeJihCTBOM TaKoro po.n:a 6hiJIO 6hr cpasHeHHe .n;aHHhiX, norryqeH

Hhrx 2-30H.[(OBhiM H 4-30H.[(OBhiM MeTO.[(aMH. Ehmo 6hr YMeCTHO npHsecnr pe3yJihTaThi TaKoro 

,ll;OKa3aTeJibCTBa B .[(HCCepTai.J;HOHHOH pa6oTe. 

2) .B pa6oTe CTOHJIO 6bi npHBeCTH BH.[( BOJibT-aMnepHbiX xapaKTepHCTHK (BAX) HCCJie

.n;yeMhiX o6pa3I.J;OB. 3TO He06XO.[(HMO .[(JISI nOHHMaHHSI TOfO, B KaKOM HMeHHO MeCTe BAX 

npoH3BO.[(SITCSI Te HJIH HHhre H3MepeHHSI. 3To oco6eHHO sa)I(HO BBH.n;y Toro, qTo BAX Hccrre

.IJ:yeMhrx MaTepHaJIOB SIBJISIIOTCSI CHJibHO HeJIHHeHHbiMH. 

3) Bo06ille fOBOpSI, ¢oTonpOBO.[(HMOCTb MO)I(eT 6hiTh HeOMHqecKOH ,[(a)l(e B crryqae, KO

r.n;a npOBO.[(HMOCTb SIBJISieTCSI OMHqecKOll. XoTeJIOCb 6hi BH.[(eTb B pa60Te COOTHOIIIeHHe OMH

qeCKOH H HeOMHqecKOH qacTH ¢oTonpOBO.[(HMOCTH, H CB5!3b 3TOfO COOTHOIIIeHHSI C TeMHOBOH 

BAX. 

0TMeqeHHbie 3aMeqaHH5I He HOCSIT npHHI.J;HnHaJibHOfO xapaKTepa H He BJIHSIIOT Ha .[(OCTO

BepHOCTb H 3HaqHMOCTb norryqeHHbiX pe3yJihTaTOB H BbiBO.[(OB. ABTOpe¢epaT H ony6JIHKO

BaHHbie pa60Tbl OTpa)l(aiOT OCHOBHOe CO.[(ep)l(aHHe .[(HCCepTai.J;HH. B I.J;eJIOM, HCCJie.[(OBaHHe 

B.<I>. HacpeT.[(HHOBOH y.n:osrreTsopSieT Tpe6osaHHSIM, npe.n;nSIBJISieMhiM K KaH.n;H.n;aTCKHM .n;Hc

cepTaU:HSIM, a CaMa aBTOp 3aCrry)I(HBaeT npHCY)I(.[(eHHSI eM yqeHOH CTeneHH KaH.[(H.[(aTa ¢H3H

KO-MaTeMaTHqeCKHX HayK no cnei.J;HaJibHOCTH 01.04.07 - ¢H3HKa KOH.[(eHCHpOBaHHOfO CO

CTOSIHHSI. 
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~oKJia.LI. B.<l>. HacpeT.LJ.HHOBOH 3acrryrnaH Ha 3aCe.LJ.aHim Ka¢e.LJ.phi o6meil: <j)H3HKH H <j)H-

3HKH KOH.LJ.eHcHposaHHoro cocTo~HH~ <j)H3IfqecKoro ¢aKyrrhTeTa MfY "17" ¢esparr~ 2015 r. , 

rrpoToKorr .N~a. 0T3hiB rro,[J,roTosrreH rrpo¢eccopoM ~.P. XoxrroBhiM. 

3aB. Ka<j)e.LJ.pOH o6meil: <j)H3HKH I1 <j)H3HKH KOH,[J,eHCHpOBaHHOrO COCTO~HH~ 

<j)H3HqecKoro ¢aKyrrhTeTa MfY 
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