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OCPHLlHallbHOrO OfIIIOHCIITa 1Ia ,[{HCCepTau;mO JI06aHOB0I1l1HI1hI l1ropeBIlbI 


<OneKrpOIU1b1I1 TpaHCrrOpT H KBaHTOBOe KpHTHifeCKOe rrOBC,[{CHHC B TBep,L{bIX paCTBOpaX 


3aMCm,eHH5I Mnl_xFexSi (0 S x < 0,3)>>, 


llpe)WTaBJIeHHYIO Ha COHCKaIIHe YIfCHOI1 CTcrreHH KaH,[{H,[{aTa IPH3HKO-MaTeMaTHIfccKHX HaYK 


rro crrCU;HaJlbHOCTH 01.04.07 - cI>H3HKa KOH)lCHCHpoBaHHoro COCT05IHH5I. 


)_(HCCCpTaLlHOIIHa5I pa60Ta 11.11. J106aHOB0I1 HOCHT 3KcrrepHMeHTallbHbII1 xapaKTcp 11 

llOCB5Ill(CHa KOM rrnCKCHOMY HCCJIC,[{OBaHHlO TpaHcrropTHbIX H MarHHTHbIX CBOI1CTB 

MOIJOKpJ1CTaJlJlWICCKJ1X 06pa3I(OB MOHOCJ1n J1L(J1,L{OB 3-d rrcpexO,L{Hh1X MeTaJIJ10B, HarrpaBn eHHoMY 

I1a J13YIfCIIHe JCpcpCKTJ1BHbIX xapaKrCpHCTJ1K TpaHcrropTa IIOCHTCneI1 3ap5I,Z:(a B 

M al'l liiTOY ITOP5IJ(OIfCllHh1X J1 rrapaManmTHOI1 lPa3ax, a TaK)l(C Ha Bbl5IBn eHJ1C MCXaHJ13MOB 

B03HI1KIlOBCHH5I KBaHTOBOI1 KPJ1TJ1IfHOCTJ1 B TBCP,L{hIX pacTBopax 3aMCmCHJ15I Ha OCHOBe 

M OIIOCJ1JIHL{I1,[{a MapraHu;a. 

1JP06JICMa OnJ1CaHJ15I npHpO,LlhI KBaHTOBbIX KPHTWICCKHX 5IBneHHI1 B CHJlbHO 

IWppcJ[J1pOBaHHhlx 3ncKTpoHHbIX CHCTCMax 3aHHMaeT O,L{HO H3 U;CHTpallhHbIX MCCT B 

COBPCI\1CllllOI1. CPJ13HKC TBcp,[{oro Tcn a. 1JPH 3TOM, HCCMOTP5I 1-Ia MHOrOnCTIIHI1 mrrcpcc K 

MOIIOCJ1JIIIHII) (Y MapraHL{a, 5IBJl5IIOmCMYC5I Mo,[{cnbHh1M 06beKToM ,L{n5I OrIHCaHJ15I CBOI1CTB 

lllJ1pOKOrO KJIaCCa ManrcnlKOB 6C3 L{CHTpa HHBCPCJ1J1, OTCYTCTBYCT ,L{OCToBCpHa5I HHIPOpMaL(I15I 

KaK 0 CTPYKTYPC cro MannnHOI1 1Pa30B0I1 ,[{HarpaMMhI, Tal( J1 06 J BOJ1IOIJ,IIH napaMcTpoB 

JJI CKTpOIIIloro cneKrpa B ncrHpOBaI-II-IbIX coe,[{HHCHH5IX, B IfaCTHOCTH. 

)(HCCCpTaIlHOI-II-Ia5I pa60Ta 11.H. J106aHOB0I1 rr03BOJUICT BOCnOJ1IIHTh CYfT{CCTBYJOIHJ1C 

lIp06CJlhi B OL(CHKaX uapaMcTpoB 3JICKrpOHIloro TpaHcrropTa ,[{n5I COC,[{HHCHHI1 p5I)..{a Mnl_xFcxSi 

(0 < x < 0,3). llpcw IO)KcHHa5I MCI'O,[{OJI01'J15I HCCJIC,[{OBaHH5I KBaHTOBhIX KPJ1THIfCCKHX 5IBJIClIHI1 B 

M arUCTl1Kax co CJlO)KHhIMH I'J1rraMJ1 ManIHI'I-IOrO rrOp5I,[{Ka, a TaK)I{C nonYIfcHHhIC napaMcTphI 

J JlCKrpOIIHOI1 CTPYKTYPb1 H xapaKI'CpJ1CTHKH MarHJ1THOI1 nO,L{CHCTCMbI MOHOCHnJ111J1,L(OB 

llCPCXO! {HhIX MCTaJIJlOB Moryr 6bII'b HCnOJIh30BaHhI rrpH pa3pa60I'Kc I'eopcTHIfCCKHX nO,Z:(XO,[{OB K 

OIIJ1CaJIHIO CPH3HIfCCKJ1X CBOI1CTB IPPyC'rpJ1pOBaHHhlx H KJ1PallbHhIX MarHCTJ1KOB. PC3YJlhTaThi 

) (J1cCC])'raLUIOHf-LOI1 pa60ThI MoryI' HaI1TJ1 npHMCnCHJ1C npH pa3pa6oTKc clloc060B rrOJIYIfcHII5I II 

iVICrO) (IIK TCCTJ1pOBallII5I IPYHK1lIIOHaJlhHhIX MaTcpHaJlOB W I5I JJICMCHTOB MarHHI'HOI1 naM5ITII II 

ycrpolkm CnJ1HTpOHHKH. TaKJ1M 06Pa30M, I'eMa ,[{HcccpI'aL(HH 5IBJI5IeTC5I BCChMa aI<TYallbI-IOI1, 

J1MCeT KaK I-1aY'-IHhIH, Tal{ H npaKTJ1IfCCKHI1 HHTCPCC, H COOTBCI'C'I'BYCT COBPCMCI-IHhIM 

TCll) (CIlI{H5IM pa:mHTH5I IPYHl laMCI-II'aJlbI-lbIX J1CCnCJ-lOBaHJ1I1 no npHOpJ1TCTHhIM HanpaBJlCI-IJ15IM 

naYKJ1 , TCXIIOJIOrJ1J1 H TCXI-IJ1KJ1. 
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L(OCTOBCPHOCTb 11 060CHOBaH HOCTh rrOnO)KCH11H, 13hIBO,l1013 11 pC3ynb1'aT013, 

npC,llCraBJ1CJUlbIX 13 pa60TC, B IIcnOM HC BhI3hIBaCT COMHCI·nIH. OCHOBHhIC pC3ynh1'aTbl 

) (11CCCPTaLUiOHliOH pa60TbI ony6JUIK013aHhI B BC,llYU\HX OTCqCCTBCHHhIX H 3apy6c)[(IlbIX 

)Kypmu lax C BhICOKHM HJI,llC](COM I\HTHpOBaHH5I. Ilono)KcHH5I H BbIBO,llbI, CcpOpMynHpoBaHHbIC B 

) (11CCCpTaLlH11 , nOnYLnInH KBaJIHcpHLlHpOBaIIHYlO anp06aIIHIO Ha MC)K,llYHapO,llHbIX H POCC11HCK11X 

nayqHhIX KOllCPCPCHIIJUfX. 

CrpYKTypa ,llHCCCpTaIIHOHHOH pa60TbI M.M. JI06aHoBoH COCTOHT H3 BBC,llCHH5I, 5 rnaB, 

3aKJIIOqCHH5I C OCHOBHhIMH BbIBO,llaMH pa60TbI H CnHC](a IIHTHpoBaHHoH nHTcpaTypbl H3 103 

lTa11MClIOBaIIHH. Pa60Ta npC,llCTaBnCHa Ha 156 cTpaHHIIax MaIIIHHorrHCHoro TC](CTa 11 CO,llCP)Kl1T 

58 P11CYIIKOB 11 I Ta6muJ,Y. 

8 0 BBC) (CHl111 060cHoBaHa aKryaJThHOCTh HCCn C,llOBaJ-fH5I H c(lwpMYJUIpoBaHhI OCHOBllhle 

H CJIH 11 3a)laq11 } (HCCepTallHoHHOH pa60TbI. 

B nepBoH rJTaBC no)-W06HO H3n o)KeHbI 11 TIIJ,aTCJTbHO npOaHaJIWmpOBaHhT 11MeTOLT(11eC 5! 

JIHTCpaTypIIhIC ).(aHHbIC H CcpOpMyJUIpOBal-IbI CYIl(CCTBYIOll(l1e rrp06neMbI l1CCn e,llOBalnIH 

II113KOTCMnepaTypHhIX TpaHCnOpTllhIX H MarHHTHhIX CBOHCTB B HCCJle,llyeMoM I<J1aCCe 

COC}1HHCT-IHH. 

130 BTOpOH: maBe npHBO,llHTC5I lJ,eTaJTbHOe onHcaHHe MeTO,L(HK xapaKTeplf3al(HH o6beKToB 

I1Ccnc} (OBaH115! H 3KcnepHMeJ-ITaJIhHhIX YCTaHOBOK, HCnOJlh30BaHHhlX npH npOBel(eHH5! 

113Mepermi-f. 

B TpcTheH ma13e npe,llCTaBJTCIIO nO,llp06HOe HCCne,llOBaHHe MarHHTI-IOH cpa30BoH 

} (11ar paMM hI MnSi B CHJIf,HhIX H CJIa6hlX rron5Ix. CTOHT OTMeTHTb BhICOKYID TOqHOCTh 

lIpOBe}.(ellIIbIX 113MepeI-IHH, n03BOJUIBlUYlO o6HapY)KHTh p5I,ll YHl1KaJlhHbIX HayqHhIX pe3yn bTaToB, 

BKJUOqaJOJIIHX YFIHBepcam,I'Iyro CB5I3h Me)K,lly MarHHTocorrpoTHBneHHeM H HaMannIqeHl-IOCThID B 

llapaMallIH'lI-IOH cpa3e , a TaK)Ke HaJmql1e ,llByX THnOB CKl1PM110HHbIX peIIIeToK B A-<pa3c 

MOIIOC11JIl1I(l1J(a Mapra JIUa. 

B YCTBepToH fJIaBe npHI~e;..(eHhl pe3YJTbTaTbI l1CCne,llOBaHH5I TpaHcrropTHbIX 11 MarH11THhIX 

CBOHCT'B TBep,llbIX paCTBOpOB 3aMeII(eHl15I Mnl.xFexSi (0 < x < 0,3). Ha OCHOBe nOJlyqeHHbIX 

} (a IlHhIX BOCCTaHOBJTeHa MarHHTHa5I cpa30Ba5I T-x ,llHarpaMMa }J)l5! ,llaHHOro p5I,lla COe,llHHeHHH 11 

BlIcpBble )KCrrepHMeHTanbHo ,llOKa3aHO HaJIHqHe ,llByX KBaHTOBhIX cpa30Bhlx nepCXO}J,OB, 

O m CT-faJOlI(11X nO,llaBneHl1IO ,llaJlbHer O H npOMe)KYTOqJiOrO MarHHTHoro nOp5I,llKa, 

COO'lBeTCTBeIlIIO. KpoMe Toro , B pa60Te npe,llnO)l(eHa cpeHoMeHOJTOrHqeCKa5I MO,lleJlh, 

06'h5!CH5!IOIJ(a5! IIa6m o ,LlaeMble aHOMaJIl1H B paMKax nepexo,lla Me)K,lly pe)KHMaMl1 KJTaCCHqeCKHX 11 

KBaIlTOBhIX CPJTYKTyaJ\HH:. B maBe 4 TaK)Ke npHBe,lleHhI pe3ynhTaTbI HCCne,llOBaHHH COe,llHHeHlI5! 

Mn()X9Fc(l,I lSi , 6 J1H3KOrO K nepBoH ](BaHTOBoH KpHTHQeCKOH TOqKe (x ~ 0,12)" ,llJ15! KOTOPOIO 

BlICPBhIC nOKa3aHO, qTO npOMe)l(YTOqHa5I cpa3a 5!BJI5!eTC5I aHaJIOrOM cnHHOBOH )KHl (KOCTH , a 



Kp L-fBa51 «[JJlaBJICmUI» Cnl1HOBOC TBCp,nOC TCnO - Crrl1HOBa51 )Kl1J-lKOCTb Ha MarHl1TIlOl1: cpa30J30l1: 

110 Ll, LII1I-l51CTC5I noraplHl)Ml1LIccKoMY 3aKOHY. 

B nxrol1: maBC Onl1CbIBaIOTC51 pC3yJlbTaTbl l1CCnC,n0J3aHl151 3CPCPCKTa XOJIJ1a B TBCP).(blX 

p a C l'BOpaX 3aMCll(CHl151 Mnl_xFcxSi (0 S x < 0,3). K HeCOMHeliHOMY ,L(OCTl1)KCHll!O COllCKali.;Jl}! 

CJIC) (YCT OTIICCTl1 rrplUIL~l1nl1aJlbHO HOBbIll rro,nxo,n K pa3,ncnCHl1IO l-IOpMMhHOro 11 aHOMaJlbHoro 

BKJIa)JQJ3 B :Jcpq)CKT XOJ1J1a. BrrcpBblC C BbICOKOll TO'1HOCTbIO 11 ,nOCTOBCPHOCThIO onpc,ncnCHbI 

lIapaMC'rpbl 3nCKTpOHI-IOrO TpaHcrropTa B l1CCnc,nYCMOM P51,nc COC,nl1HCHl1ll , '11'0 rr03BOJIl1nO 

OnCIIl1Tb aMrIJ1l1Ty,nbI 11 3HaK KOCBCHHoro 06MCHHoro PKKI1 B3al1Mo,ncllCTBl151. PC3YJIbTaThI 

OL(CHOK CBl1,nCTCJlbCTBYCT 0 ,nOMIHII1PYIOll(CM BKJIa,nc 3CPCPCKTOB cpPYCTpaUHH Ha OC06CHHOCTH 

l<BaWrOBOro KPHTH'1CCKOrO nOBc,nCHH51 B p51,ny MnSi- FcSi, '1TO ,nOJDKHO y'1HTbIBaTbC5I npH 

) (aJ lhHCl1:llIHX nO)(Xo)(ax K TCOPCTH'1CCKOMY Onl1CaHl1IO KBaHTOBOll KPHTH'1HOCTl1 B cxmKHX 

Cll CTCMax. 

B 3aKJlT0'1CHl1l1 CCPOPMYJII1pOBaHbl OCHOBHbIC pC3ynhTaThI 11 BhIBO,nbI ,nl1CCCpTal~110HHOl1: 

pa60Thl. Cnl1COK l.(l1Tl1PYCMOll J1l1TCpaTypbI COOTBeTCTByeT co,nep)KaHI1IO. AtHOpeclJepaT 

) (l1CCCpTal~l1l1 J (OCTaTO'1IIO rroJUIO COOTBeTcTByeT Co,ncp)KaHl1IO pa60TbI l1 OTpa))(aCT OCHOBHbIC 

lfOJlY'1CIIHbIC B Hell pe3YJlbTaTbI. Pa60Ta 113nmKCHa HaY'1HbIM 5l3hIKOM 11 cHa6)[(CHa 

l111qJOpMaTl1BHbIMl1 l1JlJUOCTpaUl15IMl1. Bcc rrOJIO)[(CHl15I, BbIHOCl1MbIC Ha 3all(l1TY, B rrOJIHOll Mcpe 

O'l'P(l)KCllbI B TCKCTax ,nl1CCcpTaUIII1 11 aBTopcqlcpaTa. 

OI'MC'1y CJICJ(YIOlIIl1C HCJ~OCTaTKl1 rrpc,nCTaBnCHHOll pa60TbI: 

1) 13 J1l1TCpaTypHoM 0630pC rrpl1 06CY)K,nCHl1l1 TCMrrcpaTypHbIX 3aBl1Cl1MOCTCll XCT) 11 peT) 

CJJC) (OBaJlO npl1BCCTl1 COOTBCTCTByIDU~l1C pl1CyHKl1, 6C3 KOTOPhlX 113nO))(CHHa51 l1HcpopMaIIl15I 

1IJ10 XO BOClIpI1Hl1MaCTC5I (CTp.26). 

2) B Jll1TCpaTypHoM 0630pC npaKTl1 LICCKl1 OTCYTCTBYCT onl1CaIIl1C JII1TCpaTypllhlX ):(aHHbIX no 

MHKPOCKOrIl1'1CCKl1M MCTO):(aM l1CCnc,nOBaHl151 (5IMP, 3ITP). 31'11 ,naHHblC l1CKJIIO'1l1TCJIbHO 

n (l)KIlhI ,L(j151 aIIaJ1l13a TaKOll CJI())IOlOll Crrl1HOBOll CTpyKTYPbI KaK CKHPMHOHbI. 

3) llpl1 aIJaJIH3C rrOJICBbIX 3aBHCHMOCTCll p(H) B MnSi (Pl1c. 3.8) HC 06b51CHCHbI KpHTepl1H 

[JOCraI-IOBKl1 CTpCJIOK (1) 11 (2) I-Ia naHenH (,n). KPOMC Toro, OTCYTcTByeT aHMH3 Ha6mo)-laeMbIX 

3IIa'-lHTCJlhIIbIX aHOMaJIl1ll p(H) B A-cpa3c (HanpHMcp, MaKCl1MYMa Ha KPl1BOll p(H) npH 0.25 T 

(lIaneJlh (B)). 

4) Ilpl1 aIIaJIl13C HaMarHl1'1eHHOCTl1 B COC,nl1HCHH5IX Mnt_xFcxSi (Pl1C 4.3) ne npl113C,Ll,eHbI 

Kpl1TCpl111 Bhl60pa JIl1HCllllbIX Y'1aCTKOB JJ,n51 JIHHellHOll :JKcTpanOJI51IU1H. 

5) B pa60'1'c CCTb IfCCKOJlbKO ncy,naLIHhlx cppa3 l1 CPOPMYJIHPOBOK, narrpl1Mcp: «Kl1paJIbIIa51 

CIIl1paJlhHa51 cTpyK'rypa» (cTp.l 0), «aTOMbI l1MeIDT o,nmIaKOBOC . HanpaBJICHHC BpaU~CIIH5I» 

(erp.! 0), «06MClIIlhIC 3HCPfl1l1 q)epPOMarnH'1'HbI» (CTp.13 5) l1 ,np. 

6) B pa60Tc l1MeC'1'C51 HC3Ha'1l1TCJ1bHOe KOJIl1LICCTBO TeXHl1'1CCKl1X norpcUIllOCTClll1 OlIcy:aTOK. 



C )_(CmU-IIIhIC 3aMC'1aIUUI HC CHlDKaID'r HaY'1HYID II rrpaKTlI'1eCKYIO UeHHOCTb ,L{IICCCpTaUIIII , 

lI C HJIIUllOT lora JlOCT013epHOCTb nOJIYLlerLHhIX 13 HeH PC'3YJlbTaTOB II HC CKa3bIBaIOTC5I Ha 06U1.CH 

11OJlo)KJ1TCJlb][OH OL{CHKC 1J,lIcccpTaUIIOHI-LOH pa60Tbl 11.11. JI06aI-IOBoH. 

i\xryaJIbHOCTb TCMhI Jl,IICCCpTaL{IIII, rrpaKTJ1'1eCKa51 3Ha'1lIMOCTb nOJlYYCHI-IbIX 

P C3 YJlbTaTOB II BhICOKIIH ypOBCHh rrpOBC,LtCHHbIX IICCJICIJ,OBaI-Il1H 51BJI5IIOTC5I HCOT'hCMJICMhIMII 

l lOCTOlIlICTBaMII JJ:lIcccpTaUIIII. HCCOMHCHHO, '11'0 rrOCTaBJIeHHble [teJI II ,LtOCTlIrHYThI, 

) (IICCCprauII5I 5IBJI5ICTC5I caMOCT05lTCJIhHOH II 3aKOH'1CHHOH I-IaY'1HO-IICCJIC,LtOBaTCJIbCKOH pa60TOH, 

a LIOJlYLICIIlIbIC PC3YJlhTaThI aKTyarrbHbI II 06JIa,LtaIOT Hayt-IlIOH HOBII3HOH. 

TCMaTIIKa ,LtIICCepTaUIIOHHOH pa60TbI COOTBCTCTBYCT nYHKTaM 1, 3 II 5 rracrropTa 

CllCI{lIaJIhHOCTII 0 l.04.07 - «c))1I3IIKa KOI-I,LtCHClIpOBaI-lI-lOrO COCT05lI-I1I5I». no 3I-IaLIlIMOCTII 

1l0JIY'[CIlJI "IX PC3 YJIbTaTOB II ypOBI-IlO rrpOBC,L{CI-lI-lhIX IICCJIC,LtOBaHIIH ,LtIICCCpTaUII5I COOTBCTCTBYCT 

Tpc601~alllI5IM «IIOJlO)J(CHII5I 0 rrOp5l,LtKC rrpIICY)K,LtCI-1lI5I YYCI-lbIX C'rcrrCHCH» (YTBCP)KJlCHO 

1I0CranOBJlCI-IIICM rIpaBIITCJIhCTBa POCCIIHCI<OH c))e,LtCpaUIIII 01' 24.09.2013 N2842) , 

lJpC)('J~51B J I5ICMhIM K KaI-lJ-(IIJ1.aTCKIIM ,LtIICCepTauII5IM, a cc aBTop - Jl06aHoBa 11I-IHa 11fopCBI-Ia, 

3a CJlY)J(lmaCT llPIICY)K,LtCIUUI CH CTcrrCIIII KaIl,LtlIl (aTa clm3IIKO-i\1aTCMaTlflIccKIIX lIayK lI O 

CII ClllIaJlhiiOCTlf 01 .04.07 CDlI3lIKa KOHJlCHclIpoBaHIIOfo COCT05lI-I1I5I. 

J Jpo ctlCCCOp CplI3lI'1eCKOrO q)aKYJlbTCTa 

(t)c){CpaJIhI-lOrO rocYIJ,apcTBCHI-IOfO 

6 10Jl,)J(erHoro 06paJoBaTCJlbI-lOfO Y'1pC)K,LtCHII5I Bhlcmero 

o6 pa30BalllI5I «MOCKOBCKIIH rocYl-{apCTBeI-II-IbIH 

YlllfBcpCIITer lIM . M.B. JIoMoI-locoBa» 

){OKIOP CPII3IIKo-MareMaTII'1eCKIIX IIaYK, ,LtOUCHT -z::- flIIHIlIYC AHJ(peH AHJweeBIIY 
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)~cKaII cpWm'1CCKOrO 

Mrv lIM. M.B. JloM 

llPOCPCCCOP H.H. ChlcoeB 
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