OT3bIB
0(hULMANBEHOIO ONIOHEHTA Ha JMCCePTAlMOHHYI0 paboTy MorunsHukosa [lasna
Cepreesuua “3aKOHOMEPHOCTH BIIHSIHHUE TIPOLIECCOB CTPYKTYPHOM penakcalyuy Ha
MarHUTHBIE CBOWCTBA, U MEXaHUUECKOE MOBeIeHHEe aMOP(HBIX CIUIABOB HA OCHOBE
KOOanbTa ¢ O4eHb HU3KOM MarHUTOCTpUKLHKeH (As)", MpeacTaBIeHHyIO Ha
COMCKaHHE YYEHOW CTENEeHN KaHauaata (pU3nKo-MaTeMaTHUeCKUX HayK I10
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CkopocTHas 3aKajka U3 J)KMJKOrO COCTOSIHUSI JaeT MPUHLHUIIHAILHO HOBBIE
BO3MOJXHOCTH  IOJIYYEHHUs] IMEPCIEKTUBHBIX METAJUIMUECKUX MaTepHaaoB ¢
YHHUKaJIbHBIM COYETaHUEM PA3NUYHBIX (PU3UUECKUX CBOUCTB. HecMoTps Ha TO, UTO
9TU MaTepHasibl MacCOBO ITOSBUIIMCh OKOJIO COpOKa JIET Ha3ajl, U3ydaloT UX YiKe
HauuHasg ¢ 1959 roma ( pabotel UW.C.Mupoiunuderko). OCHOBHOM MeTOJ
NOJY4YeHUs] aMOP(HBIX CIJIABOB COCTOUT B OOeCIeueHHr OYeHb OBICTPOro OTBOIA
Terula 4epe3 TBEepAYyH IOMJIO0XKKY C LEJbl0 peajr30BaTh CKOPOCTh CHHIKEHUS
TeMIeparypsl 10 10" rpaja.Cex., 4TO B CBOK O4YEpE[b MNPUBOJIUT K MOJYUEHHIO
Pa3JIMYHBIX CTPYKTYPHBIX COCTOSIHUM CILJIaBa B 3aBUCUMOCTU OT €TI0 XUMHUYECKOTO
cocTaBa M XapakTepa MeTacTaOWJIbHOCTH BBIOPAHHOIO COCTOSIHHS. MeTo
CKOPOCTHOM 3aKaJIKi pacIllaBa Ha BpalAIOLIMKCI MaCCUBHBIM MeTaNIMYECKUM
IUCK SBJSETCS CaMbIM  pacCIpOCTPAaHEHHBIM U [POLECCHI, MPOTEKarolue
BCJIEICTBUE HAarpeBa B IOJYYEHHBIX TaKUM CIOCOOOM aMOpP(HBIX CrjiaBax
M3Y4YEeHBl JOCTAaTOYHO XOpollo. B To ke BpeMsi, amop(dHOe COCTOsSIHUE TBEPAOro
Tela - OJHAa W3 HaWMEHee WU3y4eHHbIX obOnactell (U3NKKM KOHJEHCUPOBAHHOTO
cocTosiHus.  BaxHass  ocoOeHHOCTb  aMOp(HBIX  CIUJIABOB -  HaJIW4Me
TOTIOJIOTMYECKOr0 M XUMHUUYECKOr0 OJIMIKHEro MopsiiKa B PACTIONIOKEHUH aTOMOB U
B OTOW cdepe, HECMOTpss Ha OOWIUE TEOpHWi, JOCTATOYHO MHOTOE He
NOATBEPKAEHO OSKCIEpUMEHTabHO. Mexay Tem, mnpobiemMa cTabuIbHOCTH
DKCIUTyaTallMOHHBIX CBOMCTB METAJVIOB U CIIJIABOB BCErJla CTOMT BECbMa OCTPO U B
O0COOEHHOCTH 3TO KacaeTcsl PyHKUMOHANBHBIX MArHUTHBIX MaTepuanos. MHTepec K
3TOM  TeMme  ompenensieTcsi, NpexXae  BCero, UCKIIOYUTEIbHON  POJIbIO

HaHOMAaTEpHajioB " HAHOTEXHOJIOTUM B COBpeMeHHOﬁ TEXHUKE, B KOTOPBLIX POJIb



pelaKCalMOHHBIX CTPYKTYPHBIX MPOLECCOB HEOOBIUANHO BEJIMKA T10 CPABHEHUIO C
OOBIYHBIMHU, KPYTTHO3EPEHHBIMU ITOJTUKPUCTATIIAMH.

B  cBere  BBLILIEM3IIOKEHHOTO  TeMa  JIUCCEPTAlMOHHOM  paboThl
[1.C.MoruibHUKOBA MPEACTaBISETCS aKTyaJlbHOM.

ABTOp  JMCCEpTAlMIOHHOW pabOThl MOCTaBWI LeNb pa3odparbCs B
3aKOHOMEPHOCTSIX ~BIMSIHUS IPOLIECCOB, MNPOMCXONALIMX [MPU TEPMHUYECKOM
BO3JCHCTBUM B KOOANBTOBBIX MArHUTHBIX CIUIaBax C O4YeHb  HU3KOH
MarHUTOCTPUKLIMENH. BpiOOp 00bEeKTa UCCIENOBaHMSl HA MOW B3TJIsI/l CAe/iaH OYeHb
rpamMoTHO. Takue criaBbl, OGnarofapss O4eHb BBICOKOMY YPOBHIO MarHHWTHbIX
CBOMCTB, OYEHb JABHO M YCIELIHO MPUMEHSIOTCS B pa3jMUHbIX yCTpoHcTBax. B
OCOOEHHOCTM ULIMPOKOE TpYMEHEHHe HAllId MarHUTOMSTKME KoOanbTOBbIE U
KeJIe30K00aIbTOBBIE CILJIABbl C BBHICOKUM YPOBHEM MArHUTHOW MPOHMLIAEMOCTH.
OHH MO3BOJIMJIM PELIUTH BAXKHYIO TEXHUUECKYIO TPOOJIEMY - HAWTH allbTepHATUBY
[epMajliol0, OrPOMHbIE 3HA4YEHHsT MAarHMTHOW MPOHULAEMOCTH  KOTOPOro
JApaMaTH4YHbIM 00pa3oM TMafaloT NpPU MEXaHWYEeCKUX HarpsHKeHUsX, T.e. MpH
W3rOTOBJIEHUM M3 MEpMajljiosi KakuxX -nubo jertaned wu  ycrtpoicrts. [lns
BOCCTAHOBJIEHMS ~ XapaKTepUCTUK TpeOyeTcs ClOXHas W Joporocrosiuias
TepMo0bGpaboTka B aTMochepe Boaopona. AMOP(HbIE MArHUTOMSTKHE CIIJIaBbl HE
TpeOyloT TakoW OOpabOTKH, YPOBEHb WX CBOWCTB B 3HAYMTENIbHO MEHbLLUCH
CTEereHM 3aBUCUT OT HanpshkeHud. OIHAKO, HECMOTpPSl Ha 3HAYMTENIbHBIA 00beM
5KCIIEpUMMEHTANIbHBIX [AHHBIX [0 MarHWUTHBIM CBOHCTBaM aMOp(MHBIX JEHT Ha
OCHOBe K00OanbTa ¢ HeOONBLIMMH J00aBKaMM jKejes3a, CIIaBbl C OY€Hb HU3KOH
MarHUTOCTPUKLIMEH ( MEHEee 1077) ocTanuch HeM3yueHHBIMH.

ABTOp auccepTauuu noipoOHO MpoaHaIUu3UPOBAII OCHOBHbIE
TeOpeTUUECKHE MOJENH, pa3paboTaHHbIE 3a MOCNEHNIE MOJICOTHU JIeT, HauMHas C
SMIUPUUECKUX KOppeJsILUUid U KoHyas paboramu 2013 roma. PaccMoOTpeHbl
5KCIIEPUMEHTAIbHBIE JaHHbBIE O PEIaKCaLMOHHBIX MPOLECCax, MPOUCXOASAILMX MTPH
HarpeBe MAarHUTHbIX aMOP(HBIX CIJIABOB, BIMAHWE W3TMOHBIX HAMPSKEHUH.
VHTepeceH MpOBEJEHHbIH  aBTOPOM  aHanu3  (PAKTOPOB,  OINMpEleIOLIMX
FUCTEPE3UCHBIE CBOMCTBA 3TUX MarepuanoB. Ocoboe BHHMaHWE B 3TOM aHajW3e

yIOeneHo creuuuke amMOp(HBIX CIJIAaBOB B IUIaHE MArHUTHO-OOPAaTHMOH
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Aerpajgaluuy He TOJIbKO MarHWTHON MPOHULIAEMOCTH, HO U KO3PLUTHBHOW CHUJIbI, a
TAK)K€ CBSI3b O3THUX MPOSBIECHUN € 00pa3oBaHWEM JIOKaJbHBIX CTPKTYpPHO-
KOMITO3UIIMOHHBIX HEOJHOPOAHOCTEH. B naHHON paboTe mMomoOHO PaccCMOTPEHBI
pe3yJbTaThl MCCJIeNOBAHUS MAarHUTHBIX LIYMOB aMOpP(HBIX CIJAaBOB Ha OCHOBE
)Kejesa M koDanbTa, @ TakKke BIUSHUE MAKPOCKOMUYECKOH MarHWTHOU
AHU30TPONMM Ha THUCTepe3ucHble cBolicTBa. Ha ocHoBe coOpaHHOW U3
JUTEePaTYypPHBIX HUCTOYHMKOB MH(OpPMALUK aBTOP 0OOCHOBAHO U JIOTMYHO BbIOpall
METOMbl MCCIIEIOBAHHS 3aKOHOMEPHOCTEH BIMSHHUS TPOLECCOB CTPYKTYPHOH
penakcaliy Ha MarHUTHbIE CBOMCTBA, M MeXaHHYECKOe MOBeJeHHEe aMOP(HBIX
CIIJIABOB Ha OCHOBE KOOajabTa ¢ OYeHb HM3KOM MAarHUTOCTpUKLMeH ().
[1.C.MOrunbHUKOB TMPOAEMOHCTPUPOBAN BJaJieHUe pPa3IUUYHBIMU METOJNKAMHU
aHaJIM3a MAarHUTHBIX CBOWCTB KaK B CTATMUECKOM, TaK U B JUHAMUYECKOM PEeXUME,
Ipyd 3TOM B JUHAMUYECKOM pEKUME METOJbl M3MEepeHUs] NPOHULAEMOCTH U
KODPLUTHUBHON CHUJIBI  HM3MEpSJUCh C OUeHb HEOOJNbLION [OrpelIHOCThI0 U
OJIHO3HAUHO BbI3BIBAOT jJoBepue. [loMMMO MeTONOB H3y4deHHsT MarHUTHBIX
CBOICTB, aBTOP IOJIH30BAJICS METOJAOM TEPMHUUYECKOTO aHaiu3a U MO0 HW3BECTHBIM
METOAMKAM H3Mepsyl MexaHW4eckhe cBoiicTBa cruaBoB. (OcoOblil  MHTEpec
MpEeNCTaBIISsIET IPUMEHEHHBIN B IMCCEPTALMOHHON paboTe aHaIM3 MHTEHCHBHOCTH
MaJIOyrJ0BOr0 paccesHHUs, KOTOPbIHA Aajl BO3MOXKHOCTb aBTOPY OOBSCHUTB BKJIAL
M30TPOIMHOr0 OJMKHEro mopsiika B (POPMUPOBAHME I'MCTEPE3UCHBIX MAarHUTHBIX
CBOMCTB CIjlaBa C OU€Hb HU3KOWM MarHUTOCTPUKLIAEH.

HecoMHEHHBIM JOCTOMHCTBOM pabOThl sIBJsieTCs TOT (akT, 4To B padore
omnpejieNieHbl ONTUMAaTbHBIE PEKUMbl TEPMOMArHUTHOM 00pabOTKH, MO3BOJISIOLME
MOBBICUTh YPOBEHb MATrHWTHOM MPOHUIAEMOCTH , B TOM 4YHUCJIEe W A
BBICOKOYACTOTHBIX MPUMEHEHUH.

HecmoTpss Ha mepeuncieHHble JocToMHCTBa, padoTa [1.C.MoruiasHUKOBa He
JMIIEeHa HEKOTOPBIX HEJOCTATKOB.

1. BBIBOJ N€BSITHIA O BIMSIHUM WCXOJHBIX M3TMOHBIX HAMPSKEHWM HA 3HEPruio
aKTHBALMW W pasfeNl JIHUCCepPTalMK, TMOCBAILLIEHHbIM 3THUM pacueraM, O4YeHb
MHTEpPECEH, HO Ha MOW B3NS He 10paboTaH U TpebyeT 0ObICHEHUS UIIM MOLEINH,

B KOTOPOM SHEPrUsi aKTUBALIMU SIBJISIETCS] XapaKTEPUCTHKOM CIiiaBa.
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2. Paznen 8 mo uccieoBaHUIO BIIMSIHUSI YCJIOBUM CIIMHUHTOBAHUS MOJIE3HO ObLIO
Obl MO0 YyrayOUTh, PaCIIMPUB MHTEPBAJI CKOPOCTEH U BapbUpysl LUMPUHY JIEHTHI,
1100 He BBIAENITH B OTJEBHYIO IV1aBY, TAK KaK pe3ysbTaThbl, MOJYYEHHbIE B 3TOM
pazjelie, MHTepeca Ha MOU B3IUIA HE MPEACTaBIISIOT.
3. O030p AUTEPATYPhI COAEPKUT OUEHb OOJIBLLIOE KOJIUYECTBO UCTOUYHUKOB, B TOM
YuClle JOCTATOYHO CTapbix. Ha MOW B3MsiA, B pacCy X AEHUsIX O MPUMEHEHHUH
aMOP(HBIX CIIaBax B COBPEMEHHOM MPHUOOPOCTPOEHUM CChLIATLCS Ha pabOoThI
KOHIIa BOCHBMMJECSTBIX TOJOB TMPOLLIOT0 Beka Hexonyctumo. Camas cBexas
cceuika - onHa ctathsd 2013 roaa. Tlpu 173 ucTtouHukax He YNOMSHYTbI CTaTbU U
KHUTY TPU3HAHHBIX aBTOPUTETOB B O0JIACTH UCCIIEJOBAHUS CBONCTB U CTPYKTYPHI
amopdubix criaBo u3 [{HWMuepmera nm.M.I1.bapauna, UOTT PAH, LTHMHA
"TIpomeTteii". Taxke cienyeT OTMETUTb, YTO OGOpPMIIEHHWE pPadOThl B IJIaHE
pa3MelleHHs] PUCYHKOB OCTABIISIET JKEJIaTh JIyYLIETO.
4. Ha MoM B3IJIsif], KOJUYECTBO BBIBOJIOB MOYXHO OBbLJIO Obl COKPATUTh OOBEINHMUB,
HampuMmep MepBbli, KOTOPbIA Ka)KETCS BIIOJIHE TPUBUAJILHBIM ME€PEUMCIIEHHEM, U
TPETU, KOHKPETU3UPOBAB (POPMYTUPOBKY TE3MUCA.
Vka3zaHHble HENOCTaTKW  HE CHUXKAIOT OOLIEH MOJOXUTEIbHOM

OLIEHKM [uCcCepTalMoHHOW paboTel. Pabora [nosoKeHa Ha MNpencTaBUTENbHbBIX
MEXIYHAPOIAHBIX KOH(pEPEeHLUUsIX MU ONyOJMKOBaHa B JKypHajlax C JOCTaTOYHO
BBICOKUM (U1 MaTepUaOBEeTUECKUX JKYPHAJIOB) UMIAKT-(aKTOPOM.

B nenom amccepraiust [1.C.MorunbHUKOBa YJOBIETBOPSIET TPeOOBAHMSM,
npeabssasiemMbiM BAK Kk kaHaupatckum paboram, a AMCCEPTAHT 3acily)KHBaeT
NPUCYIKAEHNs yUeHOU CTeNeHW KaHauaata (U3MKO — MaTeMaTHYECKUX HayK Mo
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3amectutenb [ enepanbHoro aupektopa AO «lLleHTpalbHOE KOHCTPYKTOPCKOE
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