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o$uqzanbHoro orrloHeHra Ha Ar4cceprarlurc POMOHOBA Bla4uiuupa

Bla4uuIapoBl4qa <<MaruuroKaJlop[.recxufi e(p$exr MarHrrrooreKTplrqecKlrx

KoMrIo3I{ToB Ha ocHoBe c[JIaBoB Fe-Rh>, npe4craBJreHHylo Ha cor4cKaHr.re

yv€Hofi creneHtl KaHAI{Aara Susuro-MareMarr.rqecKlrx HayK rro

cnequturbHocTr/r 01 .04.1 1 - Ozsr4Ka MarHr{THbrx ssrenuir

lr,rcceprarll4oHuat pa6ora Po4raoHosa B.B. rtocB.srqeHa KoMrrJreKcHbrM

9KCnepI{MeHTZUTbHbIM 14 TeOpeTLrqeCKHM I4CCneAOBaIJt.dflM MafHr{THbrX Lr

MarHI4TorelJIoBbIX cBor4 crB MarHl4TogneKTprrqecKlrx rourloguroB Ha

clJraBoB 6unapuofi cucreMhr Fe-Rh v rrbe3oaKTusHofi KepaMr{Kr4 UTC
Buuuanue yqeHbIX K AaHHrIM KoMrro3HTaM o6ycroueHo AByMr ocHoBHbrMr4

lpuqI,IHaMH: BO-rIepBbIX, HCCJIeAOBAHId.fl},'{I.d MaTHI4TOK€UIOpI4rreCKktX

Marepr4anoB c MarHr.rrocrpyKrypHhrM [epexoAoM rrepBoro poAa, Bo-Bropbrx,

IIoIacKoM HoBbIX SyHxquoHuurbHbrx MarHrrrHbrx Marepr4aJroB c

yrIpaBnteMbIMI{ MafHI4THbIx cgoficrsaNal4 AIrfl pa3rr4rrHbrx [paKTl4r{ecKktx

rrpr4Jro)Keuuit.

B Jlrrreparype paccMorpeHbr Bo3MolKHocrr{ y[paBireHut

TeMrIepaTypHbIM rl{crepe3lrcoM c noMorrlbro flrApocraTr{qecKoro l.aBreHvrfl.,

MexaHl4rlecKrrx nos4eficrr.vtit, MarHHTHoro rroJrr, oAHaKo Ha ceroAnsruHzfi

AeHb BCe 3TI{ perueHl4fl AtUreKH OT BO3MOXTHOCTPI r{X r4CtIOJrb3OBAHr4fl B

ilpaKTAqeCKkIX IIen.flX B CBS3LI CO CJIO)KHOCTrIO O6eCneqenzq

coorBercrByrouux yclonufi (nrrcororo AaBneHr4r Lr r.a.). OAHHM krs

o6eulatoulnx [oAXoAoB Ha ceroAH.surHnfi AeHb flBrflercfl H3roroBJreHkre

MafHIrroSreKTpLIqecKI4x KoMrro3HToB HA OCHOBe MarHr4TOKalOpr4rreCKUX

MaTepIr€LIIOB, LI ylpaBneHrle TeMrrepaTypHbrM rlrcTepe3r4coM rrepe3 HX

Maf HI4TO SIeKTpr{rreCKO e

M af H r4TO Ka[OpI4rreC KHe

83AI{MO,IICI4CTBHE. Kpolae TOrO,

MaTepr{aJrbr MofyT

ocHoBe

AOrroJrHr,rTeJrbHo

r.rHAyrlrlpoeaHHHfiAeMoHcrp?rpoBarb orracroKeuropl.ruecxufi eSQerr,

pacrffKeHl4eM (cNarueu) nresosneKTpprqecroft KoMrroHeHTbr KoMrro3lrra,

H3MeHflfl TeM caMbrM cyMMapnufi ralopuqecKufi sQ$exr.



Taruu o6pa:ola, TeMa Ar4cceprarl r4ur flBrrflercx 6e:ycJroBHo arcryalrHofi ,

KaK c ror{Klr 3peHr4r pa3Br4Trdr (pyn4arraeHTrLirbHbrx [peAcraBlenufi o

MarHI4THbrx csoficrs coegunenuft cucreMhr Fe-Rh nplr npuno)KeHlrra

BHeITIHefO CTaTI{qeCKOfO AaBJreHI4t, TaK kI IJII. ilpaKTLrrreCKOfO [pI4MeHeHI4.f, B

TexHo Jrorrrrx TB epAoreir bH of o oxJrax 4eHvs.

CQopnryru{poBaHHbre rleJrb vr 3aAar{ra pa6oru orBeqaror KpureplrsM

HOBH3HbI, BalKHbI AIIfl [OHr.rMaHI,rr npO6lerra, CBq3aHHbrX C yilpaBJreHneM

MAfHI4THOTO TeMrrepaTypHofo rlrcTepe3rrcoB, AerpaIarlner4

BO3MO)KHOCTbIO

HEMAIH14THbIX

s$$er<ra (MK3), a raruKe

nos4eficreufi ua Marepl4tulbl c MarHr{THbrM Sasonuu. nepexoAoM rrepBoro

poAa. Kporvre roro, rIoAXoAbI, ocHoBaHHbre Ha I4ctloJrb3oBaHr{u KoMno3raToB,

noMoryT B rroucKe vI r4ccIreAoBaHlltx

yBerr4qeHr4s repMoAr4uauuqecxofi

AI4CCepTaI\ItV, IIOATBepXAaeTAfl, r{CrrOJrb3OBaHUeM TrrIaTeJrbHO

arrecroBaHHblx coBpeMeHHbIMr,r MeroAaMu o6pasqoB cnJraBoB cr.rcreuu Fe-

Rh u I{3roroBJIeHHbIX Ha rdx ocHoBe KoMrro3lrroB, rroApo6uuu oru{caHr{eM

HCrIOnb3yeMbIX B paOOTe 3KCnepHMeHTtLIrbHbIX MeTOAOB K3MepeHlr.rr

@asuuecKr,rx [apaMerpoB, rrpr.rBeAeHHbrM Bo BTopofi ruane.

IIpe4craBJIeHHat Ar.Icceprarlufl cocrolrr r43 BBeAeHrrs, rrflTtr rJraB c

o c H oBHbr MH pe3yJrbTaTaMr4 r{ B brB oAaMkr, crrLrcKa nr4Tep aTypbr.

B nepnofi ruase pa6orrr rpeAcraBreH o6:op coBpeMeHHoro cocro-flHut

I{ccneAoBa:c.wit B o6tacru kr3yrrel,l.us, csoficrn MarHrrrHbrx Marepr,rutrroB c

$asonrtu [epexoAoM nepBoro poAa KaK o6raAaroulux rLrraHTcKrrM

MarHI{ToK€t[opuqecKI{M s$Sexrorra u [oreurlr{€rJrbHo rrpr{MeHraMbrx AIrfl

TBepAoreJlbHofo oxJra)KAeHr4fl, B qacrHocrn - 6tu3Kr{x K gKBuaroMHoMy

cnJIaBoB Fe-Rh. Paccuorpeu Borrpoc Bo3Mo)KHocrLr ynpaBJreHr{t

M af HI{TOK€UIOprII4q eC KO f O

I43MEHEHl{.fl BCJIUqHHhI MK3 rocpeAcrBoM pasruunLrx

HOBbTX MaTepI4€InOB r{

s(pQercruBHocrr{

MeTOAT{K AJrt

KaIIopurIecKI4x

sQSer<roa.

.{ocronepHocrb HayqHbrx nonoxesufi v BbrBoAoB, o6cyxAaeMbrx B

TeM[epaTypHbIM I{ MafHr{THbrM fr.rcTepe3vcauu B coeAnHeHvflx c sasonux



nepexoAoM nepBor"o PoAa c

sosneftcrsufa.

NOMOIUbIO BHEIIIHIIX MEXAHI4qECKLIX

Vxpaueuuena pa6orbr ;rBJrflerc.rr ruuporufi crreKTp gKcrrepLrMeHT€uIbHbIX

MeTOAOB, BKIIOqarcUJ}rkr B bI C O KO T CXH O JI O TU q C C KI,I E VCTAHOBKT4

r4HAyKrII,rOHHOrr nJraBKH rro Cr,rHT$y JITITbTX MaTepr4aJrOB, yCTaHOBKIA

MafHeTpoHHoro paclblneEl4fl, n'ils, IlonyrleHllt ToHKonneHorIHbIX KoMIIo3IltToB,

A TArcKE BbICOKOTOTIHbIC TIPOMbIIIJICHHbIC YCTAHOBKI4 ATTECTA\VI4 OOPA3IIOB I{

yHr4KanbHbre r43Mepr4TeJrbHbre cucTeMbr AIrfl npoBeAeHl4t I4ccJIeAoBaHVr4

MarHr,rrHbrx 14 Marnr4TogreKTpr4qecKux csoficrs. I4cnoJrb3oBaHr4e

coBpeMeHHbrx MeroALrK r4ccJreAoBaur4fl rro3BoJrr{Jro uorlyuurr AeraJrbHyro

au$opvraqruo o crpyKType, TerrJroBbrx e$$enrax r{ MarHurrosneKTpr4qecKoM

B3 ar{M OA 9I4ATBI/''L4 B n OnyqeH HbrX KO MrrO3r{TaX.

OcnoeHue gKcrreprrMeHT€rrrbHbre pe3yJrbrarbr rrpuBoArrcr aBTopoM B

rpemefi, verreprofi v n.srofi rJraBax Ar.rcceprarp4r4. Cpe4z HayrrHbrx

pe3yJlbraroB, I{Meloqux BaxHoe HayrrHoe 3HarreHl4e, xoreJlocr 6u orMerprrb

cneAyroqre:

Buepnrte noKa3aHo, qro B MarHr.rrogreKTpl/rqecKr{x KoMlo3r{Tax

FeRh/I{TC npunoxeHue rrocrorHHoro MexaHlrqecKoro HarrpsxeHr{.f, co

cTopoHbr rrbe3oaKTr4BHofo cJro{ np[BoAr,rT K yMeHbrrreHzro [rr4prrHbr

TeMrreparypHoro rr{crepe3nca B MarHr4THoM Marepr4zrne. Tar

rlpl4no)KeHr{e rrocroqHHoro 3reKTpraqecKoro HanprxeHr4s, R cJroro IITC

[pI4BoAIaT K yMeHbIIIeHI4Io IIII4pI,IHII TeMllepaTypHoro rllcTepe3uca go 3

K B AByxcJrofiuovr KoMrro3r4re rrpv U:25 B v Io 4 K B cnyqae

rpexclofiHoro KoMrro3r4Ta [pr4 U:50B. 3ro olrsunsercfl

MeXaHIIqeCKI4M BO3AeI4CTBLIeM IIbe3OaKTIIBHbIX CJIOeB IITC,

,rH Ay rlvrpyrculr4 M 4 e S opvr arlurc M arHr{rH oft S a:u F e -Rh.

Mero4ou MarHerpoHHoro pacrrbrJreHrlr .6ur r{3roroBJreH

MarHl4TooreKTpuqecnufi KoMrro3r4T, coAepxalllnfi ToHKorrJreno.rHHfi

crofi Fe-Rh H rroAJroxKy r43 qTC. YcraHosJreHo, qro B rr3roroBneHHoM

UTCIFeRh KoM[o3lrre c ronr[Ltuofi uarHr4roaKTrlBHoro cJro.fl 50 HM

upruofi u o6parunfi M3 rcos$$uqveHrbr AeMoHcrpr4pyror MaKcHMyMbr



B o6racru reMrreparypbr MarHr{THoro nepexoAa. lloryueHnue

pe3yJIbTaTbI nOATBepXAaIoT B3aI{MOCB.f,3b MaTHLITHbIX Lr

MarHLrTOSIeKTpr4rreCKLrX CBOftCTB, XapaKTepHbrX AJIfl CJIOI4CTbTX

vrymrzSeppor{KoB-KoMlo3r4ToB vr Mo}Ker 6rrrr r{crroJrb3oBaHo Arrfl

[paKTr.rqecKr{x upr{no)Ke lauit.

flpe4loNeua reoperr,rqecKa.fl MoAenb Ha 6ase ypaBHeHr4r llauaay-

XararuuKoBa, Ha ocHoBaHr,rr{ roropofi paccMorpeHo rroBeAeHr4e

MarHr4THbrx csoficrs v oillacaHr{e reMrreparypHoro rLrcrepe3lrca

M af Hr4TOSIe KTp Uq e CKI4X

SneKTpurlecKoro rroJr.s.

KOMTIO3I4TOB npu rrpur Jro)KeHr4r{

HayuHar HoBr43Ha pa6oru 3aKnrorraerc.rr

Teoperr{qecKlrx uccneAoBanurflx eQ$exra

MexaHprqecKoro HaIIpsxeHHs co cropoHbr rrbe3oaKTr.rBHofo cJro.f, es$ercra n

AByXCJrOr4HbrX

KOMIIO3LITaX

TpexcJror{Hbrx cJIoI4cThIX . MafHr{To9IeKTpHrrecKLrx

Fe-Rh/IITC, B xoAe Koropbrx 6rrro ycraHoBJreHo, rrro

HaIIpflx(eHLIq CO CTOpOHbI IIbe3oaKTI{BHOro CJIOT npI{BOAt4T K yMeHbIIIeHI'IIO

IxI{pI{HbI TeMrlepaTypHoro rl4cTepe3l4ca B MaTHLITHoM MaTepI4€LJIe. B

AoTIoJIHeHI{e K oroMy rrpeAJrox{eHa reoperr{qecKar MoAeJrb Ha 6ase

ypaBHeHrq Jlaugay-XararsuKoBa, Ha ocHoBaHr.rr{ rcoropofi paccMorpeHo

IIoBeAeHI4e MarHlrrHbrx cBoficrs r{ o[]rcaHr4e reM[eparypHoro rrrcrepe3rrca

MafHI4TOSreKTpUqeCKr,rX KOMIIO3I4TOB rrpu [pLrJrOXeHr4r4 SJreKTpr4qeCKOrO

IIOJI.fl.

OcHoeHrre pe3ynbrarbr Ancceprarlan 6ulu AoJrox{eHbr Ha 5

MexAyHapoAHhrx r<ou$epeHrlr{qx v ony6nzr<oBaHbr B 6 crarbrx Bo

Bcepoccnficrux 14 sapy6exHrrx pe$epHpyeMbrx reqarHbrx r4s4anLrsx,

peKoMeHAoBaHHbrx BAK.

B IIeJIoM pa6ora [por43Bo4ur 6rrarorrprrr.f,THoe BnerrarJrenkre, oAHaKo,

MOXHO OTMeTLITb HeKOTOpbIe HeAOcTaTKI{:

1. B .rerneprofi rJraBe pa6oru ucrroJrb3yq gKcrreprrMeHTurJrbHbre

pe3yJrbrarhr rrccneAoB aeuit MarHlrrHbrx cnoficrn, floryqeHHbre Ans

B SKCIIepIitMeHTaJIbHbIX U

rrpl4Jro)KeHr4fl rrocTorHHoro

AByXCIOT4HO|O KOMrrO3r4Ta FeRhA{TC, npoBeAeHa oueHKa



sS$erruBHocrr4 CI{CTEMbI.

Myilbrl4KalopuqecKoro eS$ercra. B KaqecrBe cpaBHeHrar rpr4BeAeHbr

pacqerbr Anfl rrpocrofo rIHKna Bpafiroua, TeMneparypuufi AHarra3oH

KOTOpOfO B Cr{CTeMaX OXna)KA9HI1'.[,, ocHoBaHHbIX na MK3, orpaHr{rreH

TeJra. Eulo 6u noJre3Hoeerr,r.rriHofi e$Sexra pa6ouero

[poaHailI{3rrpoBaTb III4KJIbI C pacuupeHHbrM Ar{arra3oHoM oxJrDK J]eHnfl,

cpaBHV MbrM c rpa4r4r\uoHHbrMr4 nap oKo M rrpec cr{oHHbrM14

XOIOAI/IJIbHI4KaMLI, Ha[pUMep KaCKaAHbIe IIJIITI pefeHepaTLIBHhIe IILIKJIbI

oxnDKAeHLrs,. Ilouzvto 3Toro corrcKareJrro cJreAoBurJro 6u paccvrorperb

qI4KJIrI c yr{eroM oco6eHgocrefi Marepr{€uoB, r{cloJlrcyeMbrx B KarrecrBe

pa6ouero reJra (uanpavrep, reMrreparypHbrfi rHcrepeszc).

2. B usrofi rJIaBe pa6oru rpeAcraBneHbr p*yJrbrarbr r4ccneAoB aluir
crpyKrypbr, MATHI{THbIX CBOHCTB M arHI4TOSIeKTpr4qeCKO f O

B3al{MoAeitcrsus rreHorrHhrx KoMrro3r{ToB FeasRh52/IITC. OAuaxo B

TeKCre orcyrcrByror AaHHbre IIo r{3MepeHr,rrc MK3 [oryqeHHbrx

KOMTIO3I{TOB. Couacso IIeJILI Arlcceprarlran cJreloBuuro 6u flprlBecrlr

AaHHhIe MarHrITorerIJIoBbrx csoftcrs nJreHorrHbrx KoMrro3r4ToB Anfl

OIIeHKI4 BIrLlflHIdfl BHeIUHeTO AaBJreHr{fl CO CTOpOHbT rrbe3oaKTr4BHofo

cJrofl ua ueo6parr4MocG rpaucoopMarlr4r,r MarHr4THofi no4clrcreMbr.

Orueqegsue HeAocrarKl4 He yMeHbrxalor rleHHocrr4 Ar.rcceprarJm,

KOTOpaq BbIloJIHeHa Ha AOCTaTOTTHO BbTCOKOM HayqHOM ypOBHe, I4 HOC'T

cKop ee [o)KeJr aH vq Anfl, .{ alru efi urux uc cJreAo B anuit.

,{ucceprarJr4fl Po4uonona B.B. flBrrflercfl

ocHosauHofi HA LTCIIOIb3oBAHVII','

14ccneAoBarelrcxofi pa6orofi, BbrrroJrueusofi Ha

[ocronepHocrb pe3yJrbraroB u o6ocHosaHHocrb

coMHeHLIfi. AnropeSepar IIoJIHocrbIo orpa)Kaer coAeplxaHr4e AncaeprarJkrr4.

llortyuenHble B pa6ore pe3yJrbrarbr Moryr 6rrrr ucnonb3oBaHbr n pa6ore

la6oparopLrf4, Hayr{Ho-I4ccJleAoBareJrbcKlrx rIeHTpoB 14 Ha rrpeArrpu flTprflx,

3aHrIMaIoIrIHXc.u I4ccJIeAoBaHHeM u npor{3BoAcrBoM SyuxqnoHaJrbubrx
MafHr4THbrx MaTepHuLrroB.

saroH.IeHHofi HayqHo-

coBpeMeHHoM ypoBHe.

BbIBO.IIOB HE BbI3bIBAIOT






