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lIpopexrop 

OT3hIB 
senyuiea OpraHI13aIUH-I na ,UI1CCepTaU:I1IO Ba)KeHI1HOM HPI1HbI 

Teopnreaasr na TeMy «Pa3BI1Tl1e MeTO,Ua CrrI1H-BOJIHOBOM 

CrreKTpOCKOrrl111 ,UJI~ I1CCJIe,UOBaH~ MarHI1THbIX HeO,UHOpO,UHOCTeM 

HaHOKpI1CTaJIJIl1qeCKI1X, MYJIbTI1CJIOMHbIX 11 rpa,Ul1eHTHbIX rrJIeHOK Fe-Ni, 

Co-Ni 11 Co-P», rrpe,UCTaBJIeHHOM na COI1CKaHl1e y-renoii CTerreHI1 

KaH,UI1,UaTa qm311Ko-MaTeMaTl1qeCKI1X nayx rro crreU:l1aJIbHOCTI1 01.04.01 
- npafiopsr 11 MeTO,UbI 3KCrrepl1MeHTaJIbHOM <p113I1KI1. 

,[(I1CCepTaU:110HHa~ pafiora Ba)KeHI1HOM I1.r. nocasmeua 113YQeHI1IO 

B03MO)KHOCTeM MeTo,Ua CrrI1H-BOJIHOBOM crrexrpocxornra npa I1CCJIe,UOBaHI1I1 

BJIl1jJHI1~ nconaoponnocrea B pacnpenerrenmr MarHI1THbIX rrapaverpos B rrJIeHKaX, 

a TaK)Ke npoueccon pacrrpocrpanenns Crrl1HOBbIX BOJIH. Tessa 3TOM pa60TbI 

3Kry3JlhH3 rro u:eJIOMy pany rrpl1QI1H, I1MeIOml1X KaK caMOCTO~TeJIbHOe HayQHOe, 

TaK 11 npmcrraruroe 3HaQeHl1e. Mcronsr CrrI1H-BOJIHOBOM crreKTpOCKOrrl111 MoryT 

6bITb I1CrrOJIb30BaHbI .n;JI~ nepaspyuraroutero KOHTPOJI~ MarHI1THOM 

MI1KpOCTpyKTypbI Pa3JII1QHbIX HaHOMaTepl1aJIOB, QTO, B CBOIO onepezrs, MmKeT 

HaMTI1 rrpaKTI1QeCKOe rrpnveaeane B TaKI1X 06JIaCT~X, KaK CrrI1HTpOHI1Ka, 

MarHI1T03JIeKTpOHI1Ka, 61103JIeKTpOHI1Ka. B 3TOM COCTOI1T "p3KTUQeCK3R 

3H3QUMOCTh ztannoii pa60TbI. 

C TOQKI1 3peHI1~ <pYH.n;aMeHTaJIbHOM HayKI1 MeTo.n;bI crrnn BOJIHOBOM 

crreKTPOCKOrrl111 I1HTepeCHbI TeM, QTO rr03BOJI~IOT onpenenars napasrerpsr 

o6MeHHoro B3aI1Mo.n;eMCTBI1~ B CJIYQa~x, xorna 3TO HeB03MO)KHO czienars 

nip
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CTaH.n:apTHbIMI1 MarHI1TOMeTpWleCKI1MI1 MeTO.n:aMI1. OHI1 OTKpbIBalOT 

B03MO)l(HOCTb 113yqeHI151 CI1CTeM C <pJIyKTyaU:I151MI1 MarHI1THbIX IIapaMeTpOB. 

):(I1CCepTaU:l151 COCTOI1T 113 BBe.n:eHI15I, II5ITI1 rJIaB, 3aKJIlOqeHI151 11 CIII1CKa 

U:I1Tl1pOBaHHOll JII1TepaTypbI 113 154 HaI1MeHOBaHl1ll, 113JIO)l(eHa na 131 crpannnax, 

BKJIlOQaeT 69 pl1CyHKOB 11 8 Ta6JII1U:. 

Bo BBeLJ,eHHH 113JIO)l(eHa aKTYaJIbHOCTb pafiorsr, C<pOpMyJIl1pOBaHa uerrs 

pafiorsr, OCHOBHbIe 3a.n:aQI1 I1CCJIe.n:oBaHl1ll, IIPI1BO.n:I1TC5I xparxoe cortepzcamre 

nncceprannonnoti pariorsr, a raroxe OCHOBHbIe pesynsraru, BbIHOCI1MbIe na 

3aIll,I1Ty. 

IIepBaH rJIaBa IIpe.n:CTaBJI5IeT C060ll 0630P JII1TepaTypbI IIO rexre 

.n:l1ccepTaU:110HHoro I1CCJIe.n:OBaHI151. 0630p HaIII1CaH .n:OCTaTOQHO IIOJIHO, B HeM 

paCCMOTpeHbI OCHOBbI TeOpeTI1QeCKOrO OIII1CaHI151 11 yCJIOBI151 

3KCIIepl1MeHTaJIbHOrO Ha6JIlO.n:eHI151 CIII1H-BOJIHOBOrO pesoaaaca, a raroxe 

nafimozraevsre Mo.n:I1<pI1KaU:1111 .n:I1CIIePCI10HHOrO COOTHOIlleHI151 .n:JI5I 06MeHHbIX 

CIII1HOBbIX BOJIH. 

Bo BTOPOH rJIaBe paCCMOTpeHbI I1CIIOJIb3yeMbIe B pafiore 

3KCIIepl1MeHTaJIbHbIe MeTo.n:bI 113MepeHI1ll CTpyKTypHbIX 11 MarHI1THbIX 

IIapaMeTpOB: pearreaocrpyxrypnuii aHaJIl13, <peppOMarHI1THbIll 11 CIII1H-BOJIHOBOll 

pe30HaHC (<I>MP 11 CBP), KOppeJI5Il'(110HHa51 CIII1H-BOJIHOBa51 CIIeKTpOCKOIII151, a 

raxsce C<pOpMyJIl1pOBaHbI IIpe.n:JIO)l(eHI151 .n:JI5I pa3BI1Tl1e xrerozra CIII1H-BOJIHOBOll 

CIIeKTpOCKOIII1I1 .n:JI5I I1CCJIe.n:OBaHI151 MarHI1THbIX Heo.n:Hopo.n:HOCTell 

HaHOKpI1CTaJIJII1QeCKI1X, MYJIbTI1CJIOllHbIX 11 rpanaeirrnux IIJIeHOK. OIII1CaHbI 

'raroxe IIpl1MeH5IeMbIe TeXHOJIOrl111 CI1HTe3a 06pa3l'(OB: TepMI1QeCKOe HaIIbIJIeHI1e 11 

XI1MI1QeCKOe ocaaczreaae. 

B TpeTbeH rJIaBe OIII1CaHbI pe3YJIbTaTbI I1CCJIe.n:OBaHI151 

HaHOKpI1CTaJIJII1QeCKI1X O.n:HOCJIOllHbIX Fe-Ni IIJIeHOK MeTo.n:OM CIII1H-BOJIHOBOrO 

pesoaanca, a TaK)I(e rrpoaenena l1.n:eHTI1<pI1Kal'(l151 MarHI1THbIX neozmopornrocreii B 

I1CCJIe.n:OBaHHbIX nneaxax. ):(aHHbIe penrrenocrpyxrypaoro aHaJII13a 

.n:eMOHCTpl1pylOT HaJIl1Ql1e KaK OUK, TaK 11 rUK KPI1CTaJIJII1QeCKI1X rpas. ITJIeHKI1, 

CI1HTe3I1pOBaHHbIe MeTo.n:OM XI1MI1QeCKOrO OCa)l():(eHI151, rrOKa3bIBalOT nayxdrasnoe 



COCT05IHI1e (Ol(K+fl(K) B KOHueHTpaUI10HHOH 06JIaCTI1 OT 40 JJ,O 60 ar, % Ni. Ha 

OCHOBaHI1I1 paspafiorannux nOJJ,XOJJ,OB K 06pa60TKe pe3YJIbTaTOB I13MepeHI1H 

YCTaHOBJIeHbI paauepsr MarHI1THbIX HeoJJ,HopoJJ,HocTeH (HaHoMeTpoBbIX 

JJ,I1ana30HoB) I1 onpeJJ,eJIeHbI CTOXaCTI1~eCKI1e xapaKTepI1CTI1KI1 JJ,I1cnepCI10HHOH 

KpI1BOH. 

qeTBepTaH rJlaBa nOCB5IIUeHa I1CCJIeJJ,OBaHI15IM MHOrOCJIOHHbIX nJIeHOK Fe

Ni I1 Co-P CnJIaBOB MeTOJJ,aMI1 <DMP I1 CBP cneKTpocKOnI1I1. ABTOpOM 

06Hapy)KeHO B036y)KJJ,eHI1e 06MeHHblx CnI1HOBbIX BOJIH B MOJJ,yJII1pOBaHHbIX 

crpyxrypax Fe-Ni-PIPd, na OCHOBaHI1I1 paspatiorannoro aJIrOpI1TMa 06pa60TKI1 

JJ,aHHbIX orrpeneneirsr BeJII1~I1HbI napUI1aJIbHbIX 06MeHHblx KOHCTaHT JJ,JI5I 

CnI1HOBOH BOJIHbI, pacnpOCTpaH5IlOIUeHC5I ~epe3 nOJI5IpI130BaHHble MeTaJIJII1~eCKI1e 

CJIOI1 narrJIaJJ,I15I. 

B nHTOU rJlaBe OnI1CblBalOTC5I pe3YJIbTaTbI 3KCnepI1MeHTOB na ofrsexrax C 

xpynaoaacurratiasnm HeoJJ,HopoJJ,HOCT5IMI1. B Ka~eCTBe TaKI1X 06beKToB asrop 

paCCMaTpI1BaeT MHOrOCJIOHHble nJIeHKI1 Co-P I1 Co-Ni, a TaK)Ke rpannerrrnsre 

nJIeHKI1 JJ,aHHbIX COCTaBOB. PerI1cTpaUI15I crreicrpon CBP JJ,JI5I rpaJJ,I1eHTHbIX IJ.JIeHOK 

rr03BOJI5IeT rOBOpI1Tb 0 pa3BI1TI1I1 TeOpI1I1 CrrI1H-BOJIHOBOH crreKTpOCKOrrI1I1 aa 

CI1CTeMbI, B KOTOpbIX epJIyKTyaUI1I1 MarHI1THbIX rrapauerpon pacCMaTpI1BalOTC5I KaK 

cnysajinsre nporteccu co CTaUI10HapHbIMI1 rrpI1paIUeHI15IMI1. 

I-!3 pe3YJIbTaTOB JJ,I1CCepTaUI10HHOH pa60TbI l1.f.Ba)KeHI1HoH, 06JIaJJ,alOIUI1x 

HaYQHOU 80B"380U_ CJIeJJ,yeT OTMeTI1Tb CJIeJJ,yJDIUI1e: 

1.	 Brrepssre rrpeJJ,JIO)KeH MeTOJJ, orrpeJJ,eJIeHI15I TaKI1X CTOXaCTI1~eCKI1X 

napaverpoa CI1CTeMbI KaK cpeznree 3Ha~eHI1e BeJII1~I1HbI 06MeHHoH 

)KeCTKOCTI1 «11» I1 ee JJ,I1crrepcI15I (~11) na OCHOBe pe3YJIbTaTOB H3MepeHI1H 

MeTOJJ,OM KOppeJI5IUHOHHOH cnHH-BOJIHOBOH crreKTpocKonHH H30TponHb~ 

(HaHoKpHCTaJIJIYfLleCKHX Fe-Ni nJIeHoK) I1 anaaorponnsrx (MYJIbTI1CJIOHHbIX 

fIJIeHOK Fe-NiIPd) crpyxryp, 

2.	 Bnepnsre I1CCJIeJJ,OBaHO BJII15IHHe CJIy~aHHo pacnpenenenasrx MarHI1THbIX 

HeoJJ,HopoJJ,HocTeH na npoueccsr pacrrpocrpanenaa 06MeHHb~ crrHHOBbIX 

BOJIH B epeppoMarHI1THbIX rrJIeHKaX Fe-Ni C ynerov TeXHOJIOrHH CHHTe3a. 



Ilposenen aHaJUI3 3aBHCHMOCTeH 3Ha~eHHH MarHHTHbIX rrapaverpos OT 

COCTaBa H rrpO,n;eMOHCTpHpOBaHa B03MO:>KHOCTb CHHTe3a crpyxryp C 

3a,n;aHHbIMH paavepawa MarHHTHbIX HeO,n;HOpO,n;HOCTeH C y~eToM 

KOppeJI5IQHH Me)K)J;y 3Ha~eHH5IMH KpHTH~eCKHX BOJIHOBbIX BeKTOpOB H 

paasrepaaa CaMHX neonaoponnocreji. 

3.	 Bnepssre orpafiorana TeXHOJIOrH5I CHHTe3a rrJIeHOK Co-Ni H Co-P MeTo,n;OM 

XHMH~eCKoro OCa:>K,n;eHH5I C 3a,n;aHHbIM BH,n;OM pacrrpenenemrs MarHHTHoro 

napaverpa. 

4.	 Bnepasie nonyxensr KOMrr03HTHbIe cPeppoMarHHTHbIe rrJIeHKH, C novorrmo 

MaHHrryJIHpOBaHH5I MarHHTHbIMH rrapasrerpasra rro TOJIIll,HHe 06pa3Qa, C 

HCKyccTBeHHO C03,n;aHHbIM npodianesr xrarnrrrnoro rrOTeHQHaJIa, ~TO 

orrpenenano MO,n;HcPHKaQHH ,n;HcrrepcHoHHoro COOTHOIlleHH5I BH,n;a: H; ~ n H 

2/3H n ~ n . 

5.	 IToKa3aHa rrpHMeHHMocTb MeTo,n;a crrHH-BOJIHOBOH cnexrpocxonna ,n;JI5I 

perncrpauaa cnexrpon CBP B cpertax C pacnpenenennen MarHHTHbIX 

napasrerpos, ormcsraaeersrx CJIyqaHHoH cPYHKQHeH co cTaQHoHapHbIMH 

rrepBbIMH H BTOPbIMH npapamenaava, 

L(ocToBepHOCTb pe3YJIbTaTOB He BbI3bIBaeT COMHeHHH. MaTepHaJI 

,n;HccepTaQHH H3JIO:>KeH ~eTKO, npencranrren 60JIbillOH cPaKTH~eCKHH MaTepHaJI, 

pafiora ,n;OCTaTO~HO xopomo crpyxrypnposana H orpopvneaa. ITOJIy~eHHbIe 

pe3YJIbTaTbI COrJIaCYlOTC5I C JIHTepaTypHbIMH ,n;aHHbIMH. 

ITo cyntecrsy c,n;eJIaHHbIX BbIBO,n;OB 3aMe~aHHH HeT. TeM He MeHee, patiora 

He cB060,n;Ha OT Hej!ocTaTKoB: 

1. B nnccepranan, nOCB5IIll,eHHoH pa3BHTHIO nonoro 3KcnepHMeHTaJIbHOrO 

xrerona, orcyrcrsyer aHaJIH3 OIIIH60K H3MepeHHH. Hanpmrep, na pacyaxe 

3.3 aBTOp npnaoznrr KOHQeHTpaQHOHHbIe 3aBHCHMOCTH rrOCT05lHHbIX 

peurerxa cHHTe3HpoBaHHbIx Fe-Ni nJIeHOK H rtenaer BbIBO,n; 0 TOM, ~TO 3aKOH 

Berapzta B ,n;aHHOM cnyxae C06JIIO,n;aeTC5I ,n;JI5I OI(K crpyxrypsr TOJIbKO B 



,n:Harra30He KOHu:eHTpaU:HM HHKeJUI 12-33 %. TaKoM BbIBO,n: He rrpe,n:CTaBJUleTC5I 

B03MO:>KHbIM cnenars, He npasozrs ounrfiox B onpezrenemra rtapaverpon 

peiuerxn. 

2. B rafimrue 3.2 npasenensr pe3YJIbTaTbI petrrrenocrpyxrypaoro aHaJIH3a 

rrOJIyqeHHbIX rrJIeHOK. yfJ TeKCTa COOTBeTCTBYIO~ero paszrena nacceprauaa 

He 51CHO, KaKHM 06pa30M orrpe,n:eJI5IJIC5I napanerp L paaxep 

HaHOKpHCTaJIJIHTa. 

3. B pasnene 0 JIHqHOM BKJIa,n:e asropa nn-rero He rOBOpHTC5I 0 BKJIa,n:e B pa3BHTHe 

MeTo,n:a crrHH-BOJIHOBorO pesonanca, XOT5I ,n:HccepTaU:H5I rrOCB5I~eHa HMeHHO 

eMY· 

4. YqHTbIBa51 MeTo,n:HqecKyIO HarrpaBJIeHHOCTb pafiorra, CJIe,n:OBaJIO 6bI H3MeHHTb 

rrOCJIe,n:OBaTeJIbHOCTb BbIBO,n:OB ,n:HccepTaU:HH, nepeuacmm cnasana rrYHKTbI 

5,7,8, a y:>K rrOTOM OCTaHOBHTbC5I na nonyueaasix, C rrOMO~bIO pa3BHTH5I 

MeTo,n:HKH,pe3yJIbTaTax. 

5. B nacceprauaa H aaropediepare ,n:HccepTaU:HH BCTpeqaIOTC5I one-rarxa, 

ornensnsre oprporpadia-recxne H CTHJIHCTHqeCKHe ornH6KH. Hanpnvcp, uens 

pa60TbI epOpMyJIHpyeTc5I KaK "pa3BHTHe MeTo,n:a CBP rryrexr H3MepeHH5I.... ", 

qTO CTHJIHCTHqeCKH nenepno. Ha crpamrue 53 ecrs rppasa "Onnoapevenno 

npanaranocs MarHHTHoe none.... ", XOT5I CJIe,n:OBaJIO 6bI HCrrOJIb30BaTb rJIarOJI 

"rrpHKJIa,n:bIBaJIOCb" HJIH "coaaasanocs". 

KaK cneziyer H3 cavoro xapaxrepa c,n:eJIaHHbIX 3aMeqaHHM, OHH He BJIH5IIOT 

na BbIBO,n:hI pa60TbI H na rrOJIO:>KHTeJIbHYIO ouenxy nonysennr.rx aBTopOM 

pe3YJIbTaTOB. 

ITOJIyqeHHble B ,n:HccepTaU:HH pe3YJIbTaTbI MOryT 6bITb HCrrOJIb30BaHbI B MlY 

HMeHH M.B. JIOMoHocOBa, HHI..:( «KypqaTOBCKHM HHCTHTyT», I1<l>M PAH, I1<l>M 

YpO PAH, I1<l>IT CO PAH, K<l>TI1 PAH, <l>TI1 HM. A.<l>. I10epepe PAH, BrTY, 

)J;aJIbHeBOCTOqHOM <l>Y, TIepMcKoM I'Y, IQ:>KHOM <l>Y, CH6HpCKOM <l>Y H rtp. 

Pe3YJIbTaTbI ,n:HccepTaU:HH ,n:OCTaTOqHO rrOJIHO orry6JIHKOBaHbI B nay-tasrx 

:>KypHaJIaX, ,n:OKJIa,n:bIBaJIHCb na BcepOCCHMCKHX H Me:>K,n:yHapo,n:HbIX nay-nrsrx 



KOHepepeHu.H5.IX, xoporno H3BeCTHbI cnennanacraa. Asroperpepar rrpaBHJIbHO H 

rrOJIHO orpazcaer coaepzcaaae )J,HCCepTau.HH. 

Pe3IOMHpy5.I CKa3aHHOe, )J,HCCepTau.IDI rrpe)J,CTaBJI5.IeT C060M aasepuremryro 

HayqHo-HCCJIe)J,OBaTeJIbcKyIO pafiory aa aKTyaJIbHyIO revy. B HeM nonyxen p5.I)J, 

HOBbIX H rrOJIe3HbIX pe3YJIbTaToB. BblBO)J,bI H pexoxrennamtx pa60TbI rtocraro-nro 

06ocHOBaHbI. ~HccepTau.HOHHa5.I pafiora rro csoewy rraysrrovy ypOBHIO, 3HalfeHHIO H 

)J,ocToBepHocTH HOBbIX pe3YJIbTaTOB rrOJIHOCTbIO coorsercrnyer Tpe60BaH H5.I M BAK 

Pet>, rrpe)J,1>5.IBJ15.IeMbIM K KaH)J,H)J,aTcKHM )J,HccepTau.H5.IM rro crreu.HaJIbHOCTH 

01.04.01- npnfiopsr H MeTO)J,bI 3KcrrepHMeHTaJIbHOM epH3HKH, a ee aBTOp 

Ba)KeHHHa l1.r. 3aCJIY)KHBaeT rrpHcy)K)J,eHIDI eM y-renoii crenena KaH)J,H)J,aTa 

epH3HKO-MaTeMaTHlfeCKHX nayx, 

OT3blB paccvorpen H yTBep)K)J,eH na 3ace)J,aHHH nay-more ceernaapa 

Karpenpsr MarHeTH3Ma epH3HlfecKoro epaKyJIbTeTa MrY HMeHH M.B.floMoHocoBa 

2 MapTa 2015 r. (rrpoTOKOJI N2 3, rrpHcyTcTBOBaJIO 22 lfeJIOBeK, sa - 22) . 
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