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A.B.TI1TOB 

YTBEP)KMIO 


« 2 ( » 0 2. 2025 

3AKJUOLfEHHE 

<l>e,UepaJIbHOrO rocy,UapCTBeHHoro 6fO,U)!{eTHOrO 06pa30BaTeJlbHOrO YlJpe?K)leHI151 


BbIcwero 06pa30BaHI151 «CaHKT-neTep6yprcKHH rocYAapcTBeHHbIH YHHBepcHTeT» 


no HToraM paCCMOTpeHH5I H 06cy)!()].eHH5I 

,lJ,HccepTaUHH XalJaTp5lHa AHllPaHHKa WOTaeBYflIa 
(¢uo COUCKameJlf/ y"eHoii cmeneHlI) 

npe,UCTaBJleHHOH Ha COHCKaHHe YlJeHOH CTeneHH 

KaH'ulW,aTa cbH3HKO-MaTeMaTHlJeCKHX HayK 

no TeMe «MarHHTHble CBOHCTBa TOnOJIOrH'IeCKHX MaTepHaJIOB, 

JIerHpOBaHHblX nepeXOLlHblMH MeTaJIJIaMH» 
(meMa ouccepmal/tlu) 

no HaYlJHOH CneUHaJIbHOCTH 1.3.8. «<l>H3HKa KOHAeHCHpOBaHHoro COCT05lHH5I» 
UlUIPP U Hau,,,eHoeaHue Hay'lHoli cnel/UOJlbHOCmU (Hay"HbIX cnel/UQJlbHOcmeii) 

H BbInOJlHeHHOH B <l>e,UepaJIbHOM rocYAapcTBeHHoM 6fOA)!{eTHOM 06pa30BaTeJlbHOM 

YlJpe)!{AeHHH Bblcwero 06pa30BaHH5I «CaHKT-neTep6yprcKHH rocy,UapCTBeHHbIH 

YHHBepCHTeT», KacbeApa <bH3HKH TBepAOrO TeJla, rOA npeACTaBJleHH5I 2025 
HOUMeHooaHue 0p2aHlJ3Ql/UU 11 200 npeocmaOJleHllfl 

a TaIOKe npe,UCTaBJleHHbIX COHCKaTeJleM HaYlJHbIX ny6JlHKaUHH, B KOTOPbIX H3JlaraIOTC5I 

OCHOBHble HaYlJHble pe3YJlbTaTbI ,UHccepTaUHH , npHH5ITbI CJle,UYIOll.\He peWeHH5I, 

3aMelJaHH5I H peKOMeH,UaUHH : 

IIpeL!cTaBJIeHHaH pa60Ta HBJIHeTCH aKryaJIbHOH B CB5I3H C TeM, lJTO 

JlerHpOBaHHble MarHHTHbIMH npHMeC5IMH TOnOJlOrHlJeCKHe H30Jl5lTOPbI H nOJlYMeTaJIJlbI 

BeHJl51 HMefOT 60JlbWHe nepcneKTHBbI npaKTH4eCKoro npHMeHeHH5I B cnHHTpOHHKe H 

Apynrx 06JlaCT5IX 6JlarOAap5I MOAHCPHKaUHH nOBepXHOCTHbIX 3JleKTpOHHbIX COCT05lHHH, 

OTpa)KaIOIUHXC5I Ha TpaHcnopTHblX xapaKTepHCTHKax. C CPYHAaMeHTaJlbHOH T04KH 3peHlliI 

aKTYaJlbHOCTb pa60TbI CB5I3aHa C peweHHeM np06JleMbI YCTOHlJHBOCTH onpeAeJleHHOH 

HeTpHBHaJIbHOH TOnOJlOrHH 3JleKTpOHHbIX 30H K HapyweHHIO CHMMeTpHH no OTHoweHHIO 

K 06palUeHHlO BpeMeHH B YCJlOBH5IX B03HHKHOBeHH5I MarHHTHoro nOp5l,UKa. 

OCHOBHOH ueJIblO ,UHccepTaUHOHHOH pa60Tbl 51BJl5lJlOCb HCCJle,UOBaHHe MarHHTHbIX 

CBOHCTB JlerHpOBaHHbIX MarHHTHbIMH npHMeC5IMH KPHCTaJIJlOB TOnOJlOrH4eCKOro 

H30Jl5lTOpa CeJleHHAa BHCMYTa H BeHJleBCKoro nOJlYMeTaJIJla TeJlJlYPH,Ua BOJlb~paMa B 

от 21.02.2025 № 36-04-29



WHPOKOM .D,HamGOHe MaHHTHbrx nOJld:! H TeMnepaTYp. ITPOBO.D,HJlC5I aHaJlH3 

TeMnepaTypHbrx 3aBHCHMOCTeH HaMarHWleHHOCTH H H30TepM HaMarHH4eHHOCTH, 4TO 

n03BOJlHJlO BbI5IBHTb XapaKTep MarHHTHOrO ynOp5l.D,04eHH5I B HCCJle.D,OBaHHbIX MaTepHaJlaX, 

B TOM '{HCJle cocymecTBoBaHHe pa3HbIX BH.D,OB MarHHTHoro nOp5l.D,Ka B 3aBHCHMOCTH OT 

KOHueHTpaUHH H BH,Ll,a napaMarHHTHbIX npHMeceii, a TaIOKe 06HapY)!(HTb MeTaMarHeTH3M 

H onpe.D,eJlHTb 3ap5l.D,OBOe COCT05lHHe npHMeCHbIX HOHOB. 113MepeHH5I TenJlOeMKOCTH 

TOnOJlOrH4eCKHX MaTepHaJlOB ,Ll,aJlO B03MO)J{HOCTb Bbt51 BHTb He3aBHCHMOCTb TeMnepaTypbI 

)J:e6a51 OT JlerHpOBaHH5I H HaiiTH KOHCTaHTbI 30MMepcpeJlb.D,a. I1cCJle.D,yeMble MaTepHaJlbI 

6bIJlH npOTecmpOBaHbI Ha COBepweHCTBO KPHCTaJlJlH4eCKOH CTPYKTYpbI H O.D,HOPO.D,HOCTb 

pacnpe.D,eJlHH5I npHMeCHbIX HOHOB. 

ABTOPOM .D,HCCepTaUHOHHoro HCCJle,Ll,OBaHH5I 6bIJlH nOJlY4eHbI CJle.D,YlOWHe 

OCHOBHble HaYQHble pe3YJIbTaTbl: 

1. MeTO,Ll,aMH peHTreHoBcKoti .lJ,HcppaKUHH, a TaIOKe 3HeprO.D,HCnepCHoHHOH 

peHTreHoBcKoH cneKTpocKonHH npoBe.D,eHbI HCCJle.D,OBaHH5I CTPYKTypHblX H 3JleMeHTHblX 

xapaKTepHcTHK MOHOKPHCTaJlJlOB TOnOJlOrH4eCKHX H30Jl5lTOPOB Bh-xFexSeJ (x=0.006; 
0.03; 0.06), Bi2-xCrxSeJ (x=O.Ol; 0.03; 0.06) H BetiJleBCKOro nOJlYMeTaJlJla Feo.oJWo.97Te2. 
YCTaHOBJleHO HaJlH4He BbICOKOro CTPYKTypHoro COBepweHCTBa 06pa3UOB H 

rOMoreHHOCTH pacnpe.D,eJleHH5I MarHHTHbrx npHMeCHbIX aTOMOB )J{eJle3a H xpOMa B 

.D,HaMarHHTHbIX MaTpHuax Ha OCHOBe BhSeJ H WTe2. 
2. C HCnOJlb30BaHHeM CKBI1)J:-MarHHToMeTpHH npOBe.D,eHbI .D,eTaJlbHble HCCJle,Ll,OBaHH5I 

TeMnepaTYPHbIX 3aBHCHMocTeti MarHHTHOH BocnpHHM4HBOCTH, K03PUHTHBHOti CHJlbI H 

nOJleBbIX 3aBHCHMocTeti HaMarHH4eHHOCTH (H30TepM HaMarHH4eHHocTH) 

MOHOKPHCTaJlJlOB Bh-xFexSeJ, Bi2-xCrxSeJ H Feo.oJWO.97Te2 B WHPOKOM .D,Hana30He 

TeMnepaTYP 1.8 - 400 K H MarHHTHbIX nOJleti ±70 kOe. Bbl5lBJleHO cocywecTBoBaHHe B 

onpe.D,eJleHHblX TeMllepaTypHbIX 06JlaCT5IX cpepPOMarHHTHoro H aHTHcpeppoMarHHTHoro 

nOp5l.D,Ka. Onpe,Ll,eJleHbl TeMnepaTypbI <pa30BbIX nepeXO.D,OB. 

3. ITpH HCCJle.D,OBaHHH H30TepM HaMarHH':leHHOCTH MOHOKPHCTaJlJIOB Bh-xCrxSeJ H 

Feo.OJWO.97Te2 BnepBble o6HapY)J{eHbl 51BJleHI15I MeTaMarHeTH3Ma, CB5I3aHHOro C 

3JleKTpOHaMH npOBO.D,HMOCTH. BbLSIBJleHbI TeMnepaTypHble 06JIaCTH cyw:eCTBOBaHI15I 

30HHoro MeTaMarHeTH3Ma H 3aBHCHMOCTb OT 0pHeHTaUHH KPHCTaJlJlOB B MarHHTHOM nOJle. 

4. ITPH HCCJle.D,OBaHHH TeMnepaTypHoH 3aBHCHMOCTH MarHHTHOH BOCnpHHM"IHBOCTH 

JlerHpOBaHHblx H HeJlerHpOBaHHoro KPHCTaJlJlOB WTe2 BnepBble npO.D,eMOHCTpHpoBaHo 

HaJlH4He TeMnepaTypHo-3aBHcHMoro .D,HaMarHeTH3Ma, npe.D,nOJIO)!(HTeJlbHO 

06YCJIOBJleHHOrO HeTpHBHaJlbHoti TOnOJlOrHeti 3JleKTpOHHbiX 30H. 

5. ITpoBe.D,eHO TeopeTH4ecKoe onHcaHHe H HHTepnpeTaUH5I nOJlY4eHHblx 

3KcnepHMeHTaJlbHbiX ,Ll,aHHbIX 0 MarHHTHbIX cBoiicTBax HCCJIe.D,OBaHHbIX MOHOKPHCTaJlJIOB 

B paMKax cyw:eCTBYlOW:HX MO.D,eJleii MarHeTH3Ma .D,JUI pa36aBJleHHbIX MafHeTHKOB. 

Onpe.D,eJleHbI BaJleHTHble COCT05lHH5I aTOMOB MafHHTHblX npHMeceti )!(eJle3a H xpOMa B 

.D,HaMarHHTHbIX MaTpHuax Ha OCHOBe BjzSeJ H WTe2. 
6. ITpoBe.D,eHbI HCCJle.D,OBaHH5I JlerHpOBaHHoro WTe2 B paMKax MeTO.D,a TeopHH 

CPYHKl(HOHana nJlOTHOCTH. IToKa3 aHa YCTOti4HBOCTb CTPYKTYPbI OTHOCHTeJlbHO 

JIerHpOBaHH5I HOHaMH )J{eJle3a H xpOMa. BbI5IBJleHbl JIOKaJlH30BaHHbie 3JleKTpOHHble 

COCT05lHH5I npH JIernpOBaHHH HOHaMH )!(eJIe3a. 



HaY'IHaH H npaKTH'IeCKaH 3Ha'IHMOCTh .LU1CCep1'aIJ,HOHHoi1 pa601'hl Onpe,L{eJUle1'C5I 

nOJlY4eHHeM HOBhlX ,L{aHHhIX 0 MarHH1'HhIX CBOHC1'BaX 1'OnOJl0rI14eCKI1X Ma1'epHaJlOB, 

JlerI1pOBaHHhIX nepeXO,L{HhlMH Me1'aJlJlaMH. Pe3YJlh1'a1'bI, nOJlY4eHHble B paMKaX 

,L{HCCep1'aIJ,HOHHOH pa601'hI, MOry1' 6bITb npHMeHeHbI B HCCJle,L{OBaHH5IX B 06JlaC1'H 

MarHH1'03JleK1'pOHHKH, B 4aC1'HOC1'H, npH C03,L{aHHH HOBbIX KJlaCCOB MarHH1'HbIX 

1'OnOJlOrH4eCKHX I130Jl5l1'OPOB 11 BeHJleBCKHX nOJlYMe1'aJlJlOB, a 1'aJOKe ,L{pyrI1X Ma1'epHaJlOB 

C YHI1KaJlbHhIMI1 CBoHC1'BaMH. 

,D;aHHhle no MarHH1'HOH BocnpHHM4HBOC1'H JlerI1pOBaHHbIX 1'OnOJlorI14eCKHX Ma1'epHaJlOB 

I1CnOJlh3YI01'C5I npI1 HCCJle,L{OBaHHI1 <paJOBbIX nepeXO,L{OB, CB5I3aHHbIX C I13MeHeHI1eM 

MarHH1'Horo nOp5l,L{Ka. OonyqeHHble, OnI1CaHHble H CHC1'eMa1'I13HpOBaHHhle B paMKax 

,L{I1CCep1'alJ,I10HHOH pa601'bI ,L{aHHble 6y,L{y1' cnOC06CTBOBa1'b 60Jlee 1'OqHOMY 

npOrH03I1pOBaHHIO CBOHCTB nO,L{06HbIX Ma1'epI1aJlOB H C03,L{aHI11O HOBbIX Ma1'epI1aJlOB C 

)!(eJlaeMbIMH xapaK1'epI1C1'HKaMH, 41'0 51BJl5leTC5I KpH1'H4eCKI1 Ba)!(HhIM B ,L{I13aHHe HOBbTX 

Ma1'epHaJlOB H YC1'POHC1'B. 

y!3Y4eHHble B pa601'e Ma1'epI1aJlbI MOry1' HaH1'H npaK1'I14eCKOe npI1MeHeHHe B 

MarHOHHKe, KBaH1'OBbIX KOMnblO1'epax HJlH ,L{PYrI1X BbICOK01'eXHOJlOrH4HbIX YC1'pOHCTBax 

6Jlaro,L{ap51 YHI1KaJlbHOH KOM6HHalJ,HH HX <pI13I14eCKI1X CBOHCTB. OOJlY4eHHble pe3YJlb1'a1'bI 

6y.LJ.Y1' nOJle3HbI npH paCWI1peHI1I1 06JlaC1'eH npI1MeHeHI151 1'OnOJlOrI1qeCKI1X Ma1'epI1aJlOB B 

PaJJlI14HbIX 1'eXHOJlOrI14eCKI1X npou.eccax 11 YCTpOHC1'Bax, BKJlI04a51 MarHI11'Hble 

YC1'pOHCTBa 11 HaH03JleK1'pOHI1KY. 

060CHOBaHHOC1'b 11 ,L{OC1'OBepHOC1'b nOJlY4eHHbIX pe3YJlb1'a1'OB nO,L{1'Bep)!(.L{alO1'C5I 

YlCnOJlb30BaHI1eM COBpeMeHHoro BbICOK04YBC1'BH1'eJlbHOrO 3KcnepHMeH1'aJlbHOro 

060pY,L{OBaHI151 npH nOJlyqeHI1I1 pe3YJlb1'a1'OB 11 1'eC1'HpOBaHI1I1 Ma1'epI1anOB, npI1MeHeHI1eM 

C1'porI1X Ma1'eMa1'I14eCKJilX Me1'O,L{OB 11 npOBepeHHbIX 4I1CJleHHbIX anrOpI11'MOB, ,L{OKaJaBWI1X 

CBOIO Ha,L{e)!(HOC1'b B npe,L{hl,L{yIlJ,I1X I1CCJle,L{OBaHI151x. TaM, r,L{e 31'0 B03MO)!(HO, 

,L{OC1'OBepHOC1'b pe3YJlb1'a1'OB npOBep5le1'C5I cpaBHeHI1eM C ,L{aHHbIMI1 ,L{pyrI1X aB1'opOB. 

JII14HOe yqaC1'He aB1'opa 3aKJlIOQae1'C5I B caMOC1'05l1'eJlbHOM I13Y4eHHI1 He06xo,L{I1MOH 

JlI11'eparypbl no 1'eMe ,L{HCCep1'alJ,I1I1, B npOBe,L{eHHI1 HCCJle,L{OBamlSl MarHH1'HblX H 1'enJlOBbJX 

CBOHCTB MOHOKPYlC1'aJIJlOB CeJleHH)l,a BHCMY1'a H 1'eJlJlYPl1.Ua BOJlh<ppaMa, JlempOBaHHbIX 

MarHI11'HbIMH npHMeC5IMH, COBMeC1'HO C onepa1'OpaMI1 3KcnepHMeH1'aJIbHbIX YC1'aHOBOK, B 

caMOC1'05l1'eJlbHOH 06pa601'Ke 3KcnepHMeH1'aJIbHbIX PC3YJlb1'a1'OB H I1X I1H1'epnpe1'alJ,I1H B 

paMKax COBpeMeHHbTX 1'eOpe1'I1QeCKI1X npC.llC1'aBJ1emIi1, B HanI1CaHI1H QepHOBbTX 

BapHaH1'OB CTaTeH H ,L{OKJla.llOB Ha KOH<pepeHUI151X, B <P0PMY JlHpOBaHI1I1 BbIBO.llOB 

HCCJle,L{OBaHI1.51. Bce OCHOBHble HaYQHble pe3YJlhTa1'bl 6hlJ1H nOJlY4eHbi aB1'opOM 

caMOCTOHeJlh H O. 

IIoJIHoTa H3JIO~eHHH MaTepHaJIOB .llHCCepTaQHH B ny6JIHKaUHHX H anpo6aUHH 

pa60ThI. ITo MaTepHaJlaM .llI1CCepTaUI1I1 ony6JlI1KOBaHhl 3 CTaThH B Be.llYIlJ,I1X 

Me)!(.L{YHapO,L{HbIX 11 POCCI1HCKI1X peueH3HpyeMbix <pI13H4eCKI1X ~pHaJlaX, BXO.LJ.5lLUI1X B 

nepe4eHb BAK 11 6aJhl ,L{aHHhlx PHHU, Web of Science 11 Scopus. Bce nOJlO)!{eHH5I, 

BbIHOCI1Mble Ha 3aLUI1Ty, HaWJII1 OTpa)KeHI1e B ny6JlI1KaUl151x. Pe3YJlbTaTbI pa60Tbi 6blJlI1 

,L{OJlO)!(eHbl Ha 5 BcepoCCHHCKI1X H Me)!(.llYHapO,L{HbIX KOH<pepeHUI151x. 

,D;I1CCepTaUI10HHOe I1CCJle,L{OBaHI1e Xa4aTp5lHa AH,L{paHI1Ka WOTaeBI14a «MarHHTHbie 

CBoHcTBa TOnOJIorH'IeCKHX MaTepHaJIOB, JIerHpOBaHHhlx nepeXO.llHhlMH MeTaJIJIaMH» 

coo1'BeTcTByeT nacrropTY no HaYQHOH CneUI1aJlbHOC1'I1 1.3.8. «<I>H3HKa 

KOH.lleHCHpOBaHHoro COCTOHHHH» 11 peKOMeH,L{yeTc5I K 3aIlJ,I1Te Ha COHCKaHHe YlJeHOH 

http:HCCJle,L{OBaHI1.51
http:1'eJlJlYPl1.Ua
http:6y.LJ.Y1


Hapy weHHJI co CTOpOHbJ XaqaTp5lHa AH.llpaHI1Ka 1ll0TaeBWla 


<1>110 COHCKaTen~ 


n. 11 ITpl1Ka3a CIT6ry OT « 19» H05l6p51 2021 r. NQ 1 1181 / 1 

He Bbl5lBJIeHbI 

fie 6 b IR(J.:leH bl, 8blf16J1 e Hbl 

11 TIpHKa3a CTI6fY OT 03.07.2023 NQ 928711 

He Bbl5lBJIeHbI 

He 8 bl51G.,1 e Hbl , GblJl6J1el-lbl 

Bce OCHOBHble BbIHOCHMble Ha 3aLUI1Ty HayqHble MaTepl1aJIbI 

ony 6JII1KOBaHbI B npe.llllO)!{eHHbIX COHCKaTelleM CTaTb5lX. 

KOJlJleKTUB COTPYUHUKOB Kacbe.llPbI cbH311KI1 TBep.llOrO TeJ]a CTI6fY H Kacbe.llpbI 

3JIeKTpOHHKH TBep.llOrO Tena 
HQU,l/eH06IlHUe nOOpmOeJIeHUR 

peKOMeH.llOBaJI 

p eKOMeH0080Jl / He peKOMeH0080Jl / peKOMeH006an npu Y Cl106UU ycmpaHeHIUI JOMe'WHUU 

UUCCepTauUIO XaQaTP5IHa AH.llpaHHKa WOTaeBI1Qa 

IjJUO COUCKOmeJ/R 

no TeMe «MafHUTHble CBOHCTBa TOnOJlOfUqeCKUX MaTepUaJlOB, 

JIefUpOBaHHblX nepeXOUHblMU MeTaJIJIaMU» 

meMO ouccepmfU{uu 

K 3aUJ.UTe Ha COUCKaHUe yqeHOH CTeneHU 

KaH.llI1JJaTa dHl3I1KO-MaTeMaTI1QeCKI1X HayK 

Y'leHOll cme neHb 

no HayqHOH cneUUaJIbHOCTU 1.3.8. «<I>u3uKa KOHueHcupoBaHHofo COCTOHHUH» 

U/uljJp U HOUMeH060Hue HIlY'lHOU Cnel{UllJIbHocmu (HIlY'lHbLX Cnel{UllJIbHocmeii) 

TIPI1 npOBe,lleHI1H ronOCOBaHI1~ KOllJIeKTHBa COTPY.llHI1KOB nO.llpa3,llelleHH~ 
3ace.uaHI1~ NQ 4411 2/15-02-2 OT 21.02.2025 r.) B KOlll1QeCTBe 17 

YQaCTBOBaBU1HX B 3ace.uaHHI1 11320 QellOBeK lllTaTHoro COCTaBa: 

TIporon oCOBaJIH «3a»: 17, 
« npOTI1B» : 0, 

« B03.uep)!{aJII1Cb»: O. 

(npoToKoll 

QellOBeK, 

[10.unHCaJI: ITpo¢eccop C B03110)!{eHl1eM 

06513aHHocTeH 3aBe.uYIOLUero Ka¢e.upoH 

¢113HKH TBep.uoro Tella 

(OOJl.?lCHOcmb) 

<I>H3HQeCKHH ¢aKYllbTeT CTI6ry 

(HOUMeH080Hue Cmp)II'my pH020 noop030eneHwl) 

.llOKTOP ¢H3. -MaT. Hay K 

(Y'leHQ}/ cmeneHb) 

.uOl..\eHT (CHC) 

(y'leHOe 360HlIe) 

I­
I (D r?O, 

la8P.PII 

, 11.0. Ha ~<lfjbj.J1f1!a OTAella ~~~~vL11 11 KO>fCTa.mIHoaa 1/1 

UYl'rrL",.02.2025 


