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)::(HccepTaQHOHHaH pa6oTa A.A. AMHpoBa rrocBHITI:eHa Hccne,[(oBaHHIO 

cpH3HqecKHX MeXaHH3MOB, OIIpe,[(eJIHIOITI:HX IIpHpo,[(y KaJIOpHqeCKHX ll 

MYJinTHKanopHqecKHX 3cpcpeKTOB B o6nacTH TeMrrepaTyp cpa30BbiX rrepexo,[(oB B 

MaTepHaJiaX C pa3JIIfqHhlM THIIOM YITOpH,[(OqeHHH ITpH O,[(HHOqHOM MJIH 

KOM6HHHpOBaHHOM ITpHJIO)l(eHHH MarHHTHOrO ITOJIH, 3JieKTpHqecKOrO HaiTp5I)l(eHHH 

H MexaHHqecKoro B03,[(eifcTBH.SI. AKTyaJILHOCTh TeMaTHKH CBH3aHa c 

ITepciTeKTHBaMH ITpaKTHqecKOrO HCITOJib30BaHHH MaTepHaJIOB B MarHHTHbiX 

XOJIO,[(HJibHHKaX, B Me,[(HQHHCKHX CHCTeMaX ,[(JIH rHITepTepMHH H ,[(JIH a,[(peCHOM 

,[(OCTaBKH neKapcTBeHHbiX cpe,[(CTB. IIpe,[(ITonaraeTcH, qTo ITPHMeHeHHe 

ITO,[(XO,[(OB MO)l(eT ITOBbiCHTb 3cpcpeKTHBHOCTb 

TBep,[(OTeJibHbiX CHCTeM OXJia)l(,[(eHHH H HarpeBa, pa6oTaiOITI:HX Ha O,[(HHOqHbiX 

KaJIOpHqeCKHX 3cpcpeKTaX. I1ccJie,[(OBaHH5I HMeiOT TaK)l(e cpyH)laMeHTaJibHYIO 

HayqHyiO 3HaqHMOCTb ,[(115! cpH3HKH MarHHTHbiX HBJieHHM H cpH3HKH cpa30BbiX 

ITepeXO,[(OB, ITOCKOJioKy OHH IT03BOJI5IIOT BbiHBHTb B3aHMOCBH3b Me)l(,[(y 3JieKTpOHHOM, 

perneToqHOM, 3JieKTpHqecKOM H MarHHTHOM ITO,[(CHCTeMaMH MarHHTHOrO MaTepHana. 

~HCCepTaUHOHHa5I pa6oTa 06neMOM 300 CTpaHHU COCTOHT H3 BBe)leHHH, 

BOCbMH rJiaB, 3aKJIIOqeHH5I, CITHCKOB aBTOpCKHX ITy6JIHKaQHM ITO TeMe ,[(HCCepTaQHll 

H3 49 HaHMeHOBaHHM H UHTHpyeMOM JIHTepaTypoi H3 396 HaHMeHOBaHHH. 

Bo ooe.r.euuu o6ocHoBaHa aKTyanoHOCTb TeMbi, ccpopMynwpoBaHbi ueno 

,I(HCCepTaQHH H 3a,[(aqH, ITOJIO)l(eHH5I, BbiHOCHMbie Ha 3aiTI:HTY, o60CHOBaHbi HayqHa5I 

HOBH3Ha H ITpaKTHqecKaH 3HaqHMOCTb ITOJiyqeHHbiX pe3yJioTaTOB, ITpHBe,I(eHO 

KpaTKOe CO,[(ep)l(aHHe )lHCCepTaQHH ITO rJiaBaM. 

IlepBaH r JiaBa ITOCB5IITI:eHa aHaJIH3Y TeKymero COCTOHHH.SI HCCJie,[(OBaHHM 

MYJinTHKanopHqecKHX 3cpcpeKTOB B pa3JIHqHbiX MaTepHanax. ABTopoM ,[(aHoi 



orrpe,[(eJieHJUI OCHOBHbiX TepMHHOB, rrpHBe.n:eHbi 

COOTHOIIICHH5I, OIIHCbiBaiOmHe MYJibTHKaJIOpHqecKHe 3cpcpeKTbl. BniBO,[(bi, 

C,[(eJiaHHbiC Ha OCHOBe aHaJIH3a JIHTepaTypoi, yqTeHbl IIpH IIJiaHHpOBaHHII 

3KCTiep1IMeHTOB, II3JIO)KeHHbiX B TIOClle,[(yiOIUIIX rnaBaX ,[(IICCepTal.(IIH. 

Bo BTOpoii r JiaBe OIIHCaHbl TCXHOJIOrHH IIOJiyqeHH5I MaTepHaJIOB 

( rrpHpO.IJ:HbiX II HcKyccTBeHHO co3.n:aHHbiX MYJII>THKanopHKOB) H 

3KcrrepHMeHTaJibHbiX MeTO.IJ:OB .IJ:JI5I Hccne.n:oBaHH5I MYJibTHKanopiiqecKHX 3cpcpeKTOB. 

Ilo.n:po6HO OIIHCaHbl OpHrHHaJibHbie 3KCIIepHMCHTaJibHbiC MCTO,[(HKH II 

H3MepHTCJibHbiC BCTaBKH, pa3pa6oTaHHbiC aBTOpOM .ll,JI5I f l3yqeHH5I 

MYJibTHKanopHqecKHX 3cpcpeKTOB. IlpHMeqaTeJII>Ho, qTo 6oJioiiiHHCTBo MeTO.IJ:MK 

rrpe,[(IIOJiaraeT IIp5IMOe H3MepeHHe H3MCHCHH5I TCMIIepaTypoi IIpH BHCIIIHCM 

B03.ll,CHCTBHH, qTo pe,[(KO BCTpeqaeTC5I y HCCJIC,[(OBaTeJieH. 

B r JiaBe 3 rrpHBe,[(eHoi pe3yJioTaTbi IIccne.n:oBaHH5I CTPYKTypoi, MarHHTHbiX II 

,[(H3JICKTpHqecKHX CBOHCTB, a TaK)I(C pacqeTHbiC OU:CHKH MarHHTOKaJIOpHqecKOrO H 

3JieKTpoKanopHqecKoro 3cpcpeKTOB B MYJibTHcpeppoHKax Ha ocHoBe cpeppHTa 

BHCMyTa Bif e03. Y COBepiiieHCTBOBaHa pacqeTHa5I MO,[(CJib ,[(JI5I OU:CHKH 

MarHHTOKaJIOpHqecKHX rrapaMeTpOB. ,l(.rr5I o6pa3U:OB 3aMei.IJ;eHHOrO cpeppHTa 

BHCMyTa ycTaHOBJieHa KOppeJI5IU:H5I MC)I(,[(y MaKCHMyMaMH H3MCHCHH5I MarHHTHOH 

3HTpOIIHH H HOHHbiMH pa.ll,HycaMH 3aMeJUaiOI.IJ;HX 3JICMCHTOB. 

B r JiaBe 4 Ha rrpHMepe crrnaBa F eRh Hccne,II,oBaHoi MYJII>THKanopHqecKHe 

3cpcpeKTbi B MarHHTHbiX MaTepHanax c cpa30BbiM rrepexo.n:oM I po,II,a rro.n: 

KOM6HHHpOBaHHbiM B03,[(CHCTBHeM MarHHTHOrO H yrrpyroro IIOJICH. J13yqeHO 

BJIH5IHHe MarHHTHOrO IIOJ15I H rH,[(pOCTaTHqecKOrO ,[(aBJICHH5I Ha rrapaMeTpbl 

cpa30BOrO rrepeXO,II,a, IIOCTpOeHbl Qla30Bble ,[(HarpaMMbl «MarHHTHOe IIOJie­

TCMIIepaTypa» H «,[(aBJICHHC-TCMIIepaTypa». 3KCIIepHMCHTaJibHbiC Qla30BbiC 

,II,HarpaMMbi cpaBHHBaiOTC5I c pacqeTHbiMH, rronyqeHHbiMH MeTO.IJ:OM DFT c y qeTOM 

o6MeHHOH KOppeJI5IU:HH. 

B nHToii r JiaBe Hccne,II,oBaHbi KOMII03HTHbie MYJibTHKanopHKH cMeceBoro 

THIIa, B KOTOpbiX MHKpoqacTHU:bl MarHHTOKaJIOpHqecKOrO MaTepHana 

pacrrpe,[(eJieHbl B KepaMIIqecKOH JIH60 IIOJIHMepHOM cerHeT03JICKTpHqecKOM 
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MaTpHu;e. fiOKa3aHO, qTo <l>a30B.biM C)J;BHr Me)l(,n:y IIpHJIO)I(eHHbiMH MarHHTH.biM H 

3JieKTpHqecKHM IIOJI.HMH MO)I(eT o6ecrreqHTb H YCHJieHHe TeiiJIOBOrO 3<l><l>eKTa. 

r J13B3 6 IIOCB.HII(eHa HCCJie,n:oBaHHIO CJI,OHCT.biX KOMII03MTOB Ha OCHOBe 

MarHMTOKanopMqecKoro MaTepMana F eRh M rrbe303JieKTpMKa PbZro.s3 Tio.47Q3 (PZT). 

Y CTaHOBJieHa B03MO)I(HOCTb yrrpaBJieHH.H HaMarHHqeHHOCTbiO 

MarHHTOKaJIOpMqecKHM 3<l><l>eKTOM qepe3 3JieKTpHqecKOe IIOJie, IIpMJIO)I(eHHOe K 

IIbe30KepaMHKe. 

B r JJaoe 7 HCCJie,n:oBaH.bi KaJIOpHqecKHe M MYJI.bTHKaJiopHqecKHe 3 <l><l>eKTbi B 

MarHHT03JieKTpHqecKHX KOMII03MTax I.J;MJIHH,n:pHqecKoro TMrra. B qacTHOCTH, B 

MnAs ycTaHOBJieHo BJIM.HHHe Ha MarHMTOKaJIOpHqecKMM 3<l><l>eKT 

KBa3HH30TpOIIHOrO MeXaHHqeCKOrO C)l(aTM.H, HH,n:yu;HpyeMOrO B pe3y JinTaTe 

II.be3o3<l><l>eKTa. 

B r JJaoe 8 H3yqeHbi rrpaKTHqecKHe B03MO)I(HOCTH rrpHMeHeHH.H 

MYJI.bTHKaJIOpHqecKHX MaTepHaJIOB H 3<l><l>eKTOB. OrrHcaH Jia6opaTopHbiM rrpoTOTHn 

,n:JI.H ,n:eMoHcTpau;HH MYJibTHKaJiopMqecKHX 3<l><l>eKTOB. PeaJIH3oBaH p.H.II 

rroTeHI.J;MaJibH.biX rrpMMeHeHMM MYJibTMKaJIOpMqecKMX MaTepHaJIOB, cpe.n:M KOTOpbiX 

HaH60Jiee Ba)I(HbiMH .HBJI.HIOTC.H B.biCB060)1()J;eHHe JieKapCTBeHHOrO cpe.I(CTBa 

)J;OKCopy6HI.J;HHa IIpH pa30BOM BKJIIOqeHHH MarHHTHOrO IIOJI.H M yrrpaBJieHHe CIIHH­

BOJIHOBbiM TpaHcrropToM B MHKpOBOJIHOBO.I(HbiX CTPYKTypax. 

fioJiyqeHH.bie aBTOpOM pe3yJinTaTbi aKTYaJibHbi )J;JI.H pa3pa60TOK 

3<l><l>eKTHBH.biX CHCTeM TBep,n:oTeJibHOrO OXJia)I(,I(eHH.H H IIOHCKa B03MO)I(HOCTeM HX 

6MoMe,n:MI.J;HHCKoro H TeXHHqecKoro rrpHMeHeHH.H. TexHOJIOrHqecKHe ocHOBhi 

IIOJiyqeHH.H KOMII03HTOB MoryT 6biT.b HCIIOJib30BaHbi B 06JiaCTH IIpMKJia.I(HOrO 

MaTepHaJIOBe,n:eHH.H )J;JI.H pa3JIHqHbiX IIpHJIO)I(eHHM ( 6HOMe.I(HI.J;HHa, CeHCOpHKa, 

KaTaJIH3 H ,n:p.). 3TO IIO.I(TBep)I(.I(aeT HeCOMHeHHYIO npaKTnqecKyiO 3HaqnMOCTh 

.I(HCCepTai.J;HH. 

,ZJ;ocTOBepHOCTh H uayquaH HOBH3H3 pe3yJI.bTaTOB o6ycJIOBJieH.bi IIIHpOKHM 

MCIIOJib30BaHHeM 3KCIIepHMeHTaJibH.biX M pacqeTH.biX MeTO.IIHK, KOTOpbie 

B3aHMo,n:orroJIH.HIOT ,n:pyr ,n:pyra, ABTopoM rrpe,n:Jio)l(eHbi opHrMHaJI.bHbie MeT0 .2J:bi 

M3MepeHMM, II03BOJIHBIIIHe IIOJiyqMTb HOBbie pe3yJI.bTaT.bl B o6JiaCTH 
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MYJinTHKanopHqecKoro 3Q:>Q:>eKTa B rrpHpo,n:HbiX M HcKyccTBeHHbiX 

MYJibTHKaJIOpHKaX C pa3JIIfqHbiM THIIOM CB.SI3HOCTH. ,lJ,HCCepTaHT rrpO.SIBHJI ce6.SI 

yMeJiniM 3KcrrepHMeHTaTopoM, crroco6HniM co6HpaTb co6cTBeHHnie 

H3MepHTeJibHbie ycTaHOBKH H CHHTe3HpoBaTb co6cTBeHHbie o6pa3Ubi. Cne.n:yeT 

OTMeTHTb opraHH3aTOpCKHe CIIOC06HOCTH .IJ:HCCepTaHTa, ero yMeHHe rrpOBO.IJ:HTb 

HCCJie,n:oBaHH.SI o6pa3QOB B KpyrrHniX poccHifcKHX H 3apy6e)l{HbiX HayqHbiX ueHTpax, 

qTO o6ecrreqHBaeT KOMIIJieKCHOCTb HCCJie.IJ:OBaHHH H BbiCOKOe KaqeCTBO 

IIOJiyqeHHbiX pe3yJinTaTOB. ,I:(OCTOBepHOCTb pe3yJinTaTOB o6ecrreqHBaeTC.SI 

IIpHMeHeHHeM 06IU;eH3BeCTHbiX TeopeTHqecKHX IIO,[(XO,l(OB H MeTO)IOB o6pa60TKH 

,[(aHHbiX, a TaK)l{e cpaBHeHHeM Ha6JIIO,n:aeMbiX 3aKOHOMepHOCTell C LI,aHHbi MH H3 

JIHTepaTypHbiX HCTOqHifKOB. 

B TO )l{e BpeM.SI, KaK H BC.SIKHH 6oJinrno:H: HayqHbiH Tpy,n:, LI,HccepTaUH.SI 

AMHpoBa A.A. He JIHIIIeHa He.n:ocTaTKOB. 

1. Ha cTpaHHUe 46 B BbiBo,n:e 1 K rJiaBe 1 aBTop yTBep)l{,n:aeT, qTo 

«MYJibTHKaJIOpHqecKHe MaTepHaJibi MO)l{HO OTHeCTH K MYJibTH<PeppOHKaM -

rpyrrrre COe,[(HHeHHH, B KOTOpbiX cocyiU;eCTBYIOT pa3JIIfqHbie THIIbi 

<Peppoyrrop.SI,n:oqeHH.SI». 3To He coBceM KoppeKTHOe yTBep)l{LI,eHHe. TaK MaTepHaJibi, 

OTMeqeHHbie B BbiBOLI,e 3 K rJiaBe 1, KaK o6JiaLI,aiOIU;He 3HaqHTeJibHbiM 

MYJinTHKanopHqecKHM 3<P<PeKTOM, TaKHe KaK F eRh, La(F e,Si) 13 He .SIBJI.SIIOTC.SI 

MYJinTH<PeppoHKaMH, TaK KaK OHM He rrpo.SIBJI.SIIOT cBoifcTBa cerHeT03JieKTpHKa HJIH 

cerHeT03JiacTHKa. 

2. B pa3.IJ:eJie 4.2 rrpoBe.n:eHo cpaBHeHHe CBOHCTB ,nByx o6pa3UOB crrJiaBa 

Fe49Rh:n: 3aKaneHHoro (FR72h) H MeLI,JieHHo oxJia)l(,[(eHHoro (FR48h). 3HaqeHH.SI 

H3MeHeHH.SI MarHHTHOM 3HTporrHH ~SM B 3THX o6pa3uax B none 1 TJI rrpH 

aTMoc<PepHOM LI,aBJieHHH pa3JIIfqaiOTC.SI 6oJiee qeM B 2 pa3a, qTO aBTOp CB.SI3biBaeT C 

pa3JIHqHeM pe)l{HMa TepMoo6pa6oTKH. O,n;HaKo B cJiyqae o6pa3ua FR72h 

H3MeHeHHe MarHHTHOH 3HTporrHH orrpe.n:eJieHo H3 3aBHCHMOCTeif M(H), a LI,JI.SI 

o6pa3ua FR48h H3 M(1). XoTeJIOCb 6ni yBH,n;eTb pa3JIHqHe rrpH o,n;HHaKOBOM 

rro,nxo,ne K H3MepeHHHM. CTporo roBop.a, cooTHOIIIeHHe MaKcBenna rrpHMeHHMO c 
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6oJibiiiMMM orpaHMqeHM5IMM ,LJ:JI51 onpe,n:eneHM51 ~SM B cnyqae cpa30BhiX nepexo,n:oB 

nepBoro po,n:a, qTo B ,n:MccepTaU:MM He o6cy)K,[(aeTC51. 

3. Ha pH c. 4.10 npHBe,[(eHhi neT JIM MarHMTHoro rncTepe3nca Fe48Rh52 , 

M3MepeHHbie npH pa3JI1fqHbiX TeMnepaTypax. IlpM onpe,lleJieHMM K03cpcpMUMeHTa 

np51MoyroJibHOCTH Ul Ms M3MepeHM51 ,n:OJI)KHbi 6biTh BhinonHeHhi B 3aMKHyToii 

u:enM. Cy,n:51 no pH c. 4.1 0( a) M3MepeHM51 npoBe,n:eHbi B OTKpbiTOH u:enM. KaK 

yqMTbiBaJIC51 nepeXO,[( OT BHeiiiHero nOJI51 K BHyTpeHHeMy? Cy,[(51 no no,llnMCM K pHC. 

4.10 3TH 3aBMCMMOCTM ,[(OJI)KHbi 6biTb ony6JIMKOBaHbi B pa6oTe [ 105*] , O,LJ:HaKO 

TaKOM pHCYHOK B [105*] OTCYTCTByeT. 

4. B pa3,[(eJie 5.3 npH aHaJIM3e MarHHTHOM BOCIIpHHMqHBOCTH KOMII03HTa C 

TMnOM CB513HOCTH 0-3 Ha OCHOBe CnJiaBa GdsSb.4Ge1.6 H IIOJIMBMHMJIH,[(eHQ.>TopM.lla 

McnoJib30BaH MO,[(MQ.>MU:HpoBaHHhiM 3aKoH KropM-Beilcca, c noMOII.J;hiO KoToporo 

aBTopy y,[(anocb onpe,[(eJIMTh 3HaqeHH51 napaMarHMTHhiX TeMnepaTyp K ropn n 

3cpcpeKTMBHbiX MOMeHTOB ,[(JI51 Tpex MarHHTHbiX cpa3. <l>opMyna, C nOMOI.II;biO 

KOTopoM: npoBe,[(eH aHaJIM3, B ,[(MccepTaU:MM He npMBe,[(eHa. KaK cne,n:yeT M3 Ta6nMU:hi 

10, ,LJ:JI51 O.[lHOM KpHBOM HCIIOJib30BaJIM no KpailHeM Mepe 8 rro,n;roHoqHbiX 

napaMeTpoB. HacKOJihKO O,[(H03HaqHo y,[(anoch Mx onpe.uenMTb? 

5. B ,[(MccepTaiJ,MM BCTpeqaroTC51 norpeiiiHOCTM oQ:>opMJieHM51. Han6onee 

cyii.J;eCTBeHHbie norpeiiiHOCTM, 3aMeqeHHbie npH qTeHMM TeKCTa: pMC. 1.11 He 

ynoMHHaeTC51 B TeKCTe; Ha CTp. 65 CCbiJIKM [26,27] HeBepHbie; Ha CTp. 69 BMeCTO 

CCbiJIKM Ha pHC. 2.13a YKa3aH pMC. 2.1a; CTp. 69 nponyii.J;eHa cpopMyJia ,[(Jl51 

onpe,[(eJieHM51 BeJIMqMHhi A; B Ta6nniJ,e 4 yKa3aH rrapaMeTp Sc BMeCTO SN; CTp. 9 1-92 

CCbiJIKa Ha cpopMyJihi 3.8 M 3.9 OIIIM60qHa; Ha CTp. 120 nepenyTaHbi ,llaHHbie .[lJI51 

noJI51 0 Tn M 1 Tn; Ha pnc. 5.7(6) TeMnepaTypa HH)l(Heil KpHBOM ,[(OJI)l(Ha 6biTb 330 

K, a He 300 K; Ha cTp. 248 B BbiBo,n:e 2 He yKa3aH cnnaB FeRh, K KOTopoMy 

OTHOCMTC51 BbiBO,[(. BcTpeqaiOTC51 TaK)Ke CTHJIHCTHqecKHe H opcporpaQ:>MqecKHe 

OIIIM6KM. 

BMecTe c TeM, yKa3aHHbie 3aMeqaHH51 He yMaJI5IIOT 3HaqMMOCTM 

,[(MCCepTaiJ,HOHHOrO MCCJie,[(OBaHM51. ,[(MCCepTaUH51 OTBeqaeT Tpe6oBaHM5IM, 

ycTaHOBJieHHhiM MocKOBCKMM rocy,n:apcTBeHHhiM YHMBepcHTeToM MMeHn M.B. 
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JloMoHocoBa K pa6oTaM rro.n;o6Horo po.n;a. Co.n;ep)l(aHHe ,n:HccepTaU:HH 

COOTBeTCTByeT CIIe:U:HaJibHOCTH 1.3 .12 .. <l>H3HKa MarHHTHbiX .siBJieHHH (ITO cpH3HKO­

MaTeMaTH1JeCKHM HayKaM), a TaK)I(e KpHTepH.siM, orrpe,n:eJieHHbiM IIII. 2.1-2.5 

IloJio)l(eHIUI o rrpHCY)l(~eHHH yqeHbiX cTerreHeii B MocKOBCKOM rocy~apcTBeHHOM 

yHHBepcHTeTe HMeHH M.B. JloMoHocoBa, a TaK)I(e ocpopMneHa cornacHo 

Tpe6oBaHH.siM IloJIO)I(eHH.si 0 COBeTe ITO 3all(HTe ,LJ;HCCepTa:U:HH Ha COHCKaHHe y-qeHOH 

CTeiTeHH KaH,LJ;H,LJ;aTa HayK, Ha COHCKaHHe y-qeHOH CTeiTeHH .[(OKTOpa HayK 

MocKoBcKoro rocy.n:apcTBeHHoro yHHBepcHTeTa HMeHH M.B. JloMoHocoBa. 

TaKHM o6pa3oM, coHcKaTeJib AMHpoB A6.n:ynKapHM A6.n:ynHaTHITOBH1J 

3aCJIY)I(HBaeT IIpHCY)I(,ll;eHH.si y11eHOH CTeiTeHH ,LJ;OKTOpa cpH3HKO-MaTeMaTHlJeCKHX 

HayK ITO CITel(HaJibHOCTH 1.3.12. <l>H3HKa MarHHTHbiX .siBJieHHH. 

OcpH:U:HaJihHhiH OITITOHeHT: 

,LJ;OKTOp cpH3HKO-MaTeMaTH1JeCKHX HayK, 

aKa,n:eMHK P AH, 

,n:HpeKTOp <I>rEYH IfucTHTYT cpH3HKH 

MeTaJIJIOB HMeHH M. H. MHxeeBa YpO PAH 

MyiiiHHKOB HHKonaii BapcponoMeeBHlJ 

12.09.2025 
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