
0TJLIB 0<1>mi:naJ1LHoro onnoaenTa 

Ha .n.11ccepTau,110HH)'IO pa6oTy Bopo6hesoi1 Ba.rrepu.H. EsreHheBHoI "3TTP .H.cc11e.n:osam1e 

)KeJie3OCO,l{ep)l(am11x ,II,eH,II,pHMepoB C TepMO- 11 q>OToynpaBJI5IeMhIMl1 CBOMCTBaM.H.11
, 

rrpe.ncTasrreHH)'IO Ha CO.H.CKaHHC yt-IeHOM CTenett11 KaH,ll11LiaTa <pH3MKO-MaTeMaTMt-IeCK11X 

ttayK no crreumUThHOCT.H O 1.04.11 - <pl13.H.Ka MarHMTHbIX 5IBJ1eHMM. 

YnpasneH.He MarHMTHhlMH CBOMCTBai\im MaTepwa.rros 51BJI5Ie'fC51 O,[(HOM H3 Ba)l(HbIX 

3aLI.aY MaTep11a.rrose.n.emrn, nocKOJihKY MaTepttaJihI, 06na.n.a10uu1e MarHMTHhIMM 

CBOHCTBaMtt, nmp0K0 HCIIOJih3)'lOTC51. HOBhIM HanpasneHMe B )TOM o6naCTl'.I 51BJISleTC5I 

H3yT.JeH11e TaK Ha3hrnaeMbIX 
11
M51rKHX" MaTep.H.aJIOB (soft matter), KOTOpMe 

,n:eMOHCTpHpyIOT M3MeHeH11e <pH3MT.JeCK.HX M, B YaCTHOCT.H, MarHHTHoIX CBOMCTB np11 

He60JlbI.IIHX BHeWHH:X BO3)le.HCTBl151X. K TaKMM MaTep.H.aJJaM OTHOC51TC51 )K.HLI.KHe 

Kp 11CTa..'1JJhI~ I<J1acc11qecK.H.e 11OJ1JIMephI, )],ett.n:pm,1ephl Jif T.,II,. I1HTepec K 3THM o6T,eKTaM 

CB513aH KaK C BO3MO)1(HbIMH H OBh1Ml1 o6JJaC'rnMH rrpmvteHeHM51 ( CHCTeMhl 3aTUICI1 l1 

o6pa6oTKl1 .H.H<pOpMau1m, 6I10JIOrm1 M Mell.HUH.He Ji[ T.,ll.), TaK M C ttepemeHH0CThlO 

HeKOTOpbIX <PYH.[(aMeHTaJlbHhIX BOilpOCOB OTHOCJ,ffeJihHO 3aKOHOMepHOCTeti npO5IBJieHJUI 

BelUCCTDOM Maf Hl1THhIX CBOM•::TB l1 B3a.H.MOCB513M Me)l(L.()' 3Tl1.\'111 CBOHCTBa~m 11 

crpy KTypou semecTsa. ,lJ,.H.ccepTau110HHa>I pa6oTa Bopo6hesou 8. E. 51BJJ5IeTc51 

)KCIIep11MeHTa..lbHbIM .H.CCJie,n:osamJeM HeCK0JlhKHX TaKHX MaTep11a.rroB. T aKHM o6pa30M, 

TeMy .ru1cceprau110HHOH pa6oThI cne.uyeT nptt3HaTb sechMa aKTyaJihHOi1. 

B ,II,MccepTau,110HHoti pa6oTe Bopo6hesow B. E. 11ccne}.),osam,1 Tp11 MaTep11ana -

)l(H,LI.KOKpHCTaJIJifP-!eCKHH KOMIIJieKc )l(eJie3a (III), KOMIIJieKc )l(eJle3a (III) C 

,[(eH,l{pMMepHhlM JIHraH}.),OM H KOMIIO311T ,UeHJJ.pHMepa C YaCT.H.UaMH raMMa-OKCM,[(a 

)l(eJie3a. B pa6oTe I1CI10Jlb30Ba.H )lOCTaTOT.JHO HHQ)OpMaTHBHhIH tta6op C0BpeMeHHhIX 

NieT0)l0B HCCJie)lOBaHJrn. OcttOBHbIM MeT0Ll0M l1CCJie}.),OBaHl151 aBT0p BhI6paJI 

CilCKlp0CKOIIMIO 3ITP. B Ka4eCTBe JJ:0IIOJIHHTeJihHhlX MeTO,[l0B HCilOJib30BaHbl 

Mec6ay3pOBCKa51 crreI<Tp0CK0ITI151, H113K0Te~rnepaTypHhJe H3MepeHl151 Ha.MarHl1T.IeHHOCTl1, 

0ilT l1Y.ecKa51 Ji 51.MP cneKTpOCK0ill151, a TaIOKe KBaHT0B0-XlfMl1Y.eCKMe paCYeTI,I MCT0,ll0M 

}:(<PT. TaKHM o6pa30M, pa6ora BhIIT0JIHetta Ha ,l(0CTaT0T.JHO BhlC0K0M H COBpeMeHHOM 

:)KCTiepH.MeHTaJlbH0M yp0BHe, a ee pe3yJlhTaT h1 O0OCHOBaHbI H )10CT0Beptthl. 

Ha116onee Ba)I<HhlMM If HOBbIMH C MOeM TOl.JK.H 3peHl151 51BJI}IIOTC51 CJie,L1.y1DIU,l1e 

pe3yJihTaThI .[(MccepTaU.H.OHHOH pa6oThJ Bopo6hesou B.E. 



1) Ha .UBYX npttMepax B pa6oTe noKa3aHO ,UOBOJibHO CJIQ)KHOe HeMOHOTOHHOe nose.n.em-,e 

3aBMCl1MOCTJi 11HTerpaJibHOH 11 HTeHCMBHOCTH crreKTpOB 3TTP OT Te~rnepaTypbI. 3nt: 

Ha6.110JJ,eHH51 ITOKa3bIBaeT Jia6HJibHOCTb 11 qyscTBHTeJibHOCTb cmrnosoro COCT051Hl15l 

HCCJie,n:oaaHHbIX MaTep11anos K BHeWHMM B03,neikTBH51M ):ta)Ke rrp11 Hl13KHX 

TeMneparypax. 

2) BseJJ,emte )KHJ.(KOKpHCTa1JI,t'-teCKl1X 3aMeCTHTeJieii B KOMOJieKCHOC coe.mrnem,e 

)I(eJie3a rrp1,rneno K Il0JlH0MY nepexo.n.y JT0f0 coe)ll1HeHIDI B BbIC0K0CTil1H0B0e C0CT051J-111e 

Ji 6JIOKHpOBaHHIO cmrn-KpOCCOEepa. TaKHM o6pa30'1 noKa3aHo, 4TO Me)KMOJieKy;rnpHble 

B3aHM0.n,eiiCTBH51 H Ha,UM0JieKym1pHa5l CTpyK'rypa 51BJI51IOTCSI xapaKTep11CTHKaMH, 

onpeneJI51IOW,11MH MarHHTHbie CE,0MCTBa M51fKl1X \taTepHaJY0B. 

3) l1cnOJ1b30BaH11e ,l{eH,np11MepOB B Kal.JeCTBe cpe.[{bl 1103BOJll1JIO CTa6HJil13HpOBaTb 

naH0'iaCHIUbl 0KCH,ll.a )KeJie3a C peKop,nH0 H113Kl1~Hl pa3\tepaMH 11. C00TBeTCTBeHH0, 

umpOKOH 3arrpeweHHOH 30HOM. 3TOT rrpHeM, TT0-811,L(MMOMY, MO)KCT 6hITb HCITOJib30BaH 

Jl,JISJ ynpaBJieHIDI WHpHH0H 3arrpemcrIH0H 30Hbl B HaH0l.IaCTHuax pa3JIWIHbIX 

nonyrrpoBO,llHHKOBbIX MaTep11an1JB. 

4) ABTOP o6ttapy)Kl1Jl CMJibHOe o6paTHMOC H3MeHCHHe cneKTpa ::)np Hattoqacnm OKCMJ{a 

)KeJie3a 11p11 o6Jiy4eHHH CBeTOM. 3TO l13MeHCime CBH,ll.eTeJH,CTByeT 06 o6paTHMOM 

113MeHemut C0CT05lHIDI HaHoqacntUbT B uenoM, K0T0poe npe!lCTaBJISJeTC51 HHTepeCHhIM 11 

)l0CT0HHblM ,ll.aJlbHCHUiero HCCJIOI0BaHH51. 

TipH 4Tenm1 ,L1.Hccep1au1m Bopo6beaoii B.E. B03HHKaJOT cne.n.y10m11c 

lU1CKyccH0HHbie sonp0Cbl 11 3aM~4aHtt51: 

I) ABTOp ouemrnaeT OUIH6Ky orrpe,n:e;1cn1151 MHTerpanbIIOH l1HTeHCl1BIJOCTH crreKrpOR 

3TTP s 1.5-2% (c.47). JTY oucHKY cne.uyeT cq11TaTb He,lloCTaT04HO o6ocHoBaHHOH 11 

CHJrhH0 3aHH)KeHH0H. B cny11ae Jlopettueso« cpopMbI JU:IHHH l(B0HHOe HHTerp11posa1rne 

cneKTpa B MHTepsane B 5 pa3 npesb11ua10w,eM umpHHY cneKTpa.1bHOH nttHHH naeT 

orm16Ky a seJmq1rne mITerpana - 40%. 3Ta oun16Ka HC MO)KeT 6bITb orrpe.n.eJ1eHa rrp11 

HeCK0JlhKHX per11cipaU,H51X cneKrpoB, Il0CK0ITbKY 0Ha 518JISleTC51 CHCTeMan1qecK0tt, a HC 

CJiyt.raHHOH. AsTopy CJie.D;OBWIO CMO)lenttpoBaTb cpopMy ,111Hl1M Ha6mo.naeMblX 

K0Mil0HCHT cneKTpa C HCil0JJb30BaHHCM K0HB0JTIOUHM JlopettueBOH H fayccoBOH 

cpyHKUHH (npoqrnnb Boirra, CBe :rrna) H Bbl.SICHHTb peaJibHYIO rrorpeWJI0CTb. BbT3BaHHYlO 

06pe3am-1eM XBOCTOB na6JII01.1,aeMhTX cneKTpOB. YtJeT TaKHX ourn:6oK MQ)I(CT 

cywecTBeHH0 H3MeHHTb TeMnep aTypHble 3aBI1CJ.1~0CTl1 HHTerpa1bHOH HHTeHCHBH0CTH 



cneKTpa, nOCKOilbKY np11 pa.3Jil11-lHbIX TeMHeparypax m11p1rna JIMHl1H 11 OT6porneHH35l npH 

MHTCrpHpOBamrn LJ'aCTb cneKrpa pa3JIHlfHhl. 

2) BbIBOJ.J, .zrnccepTau1111, K3Cal()UUIHC}I MafHHTO).'leKTpw-1ecKoro 3cpq>e.KTa M $1BJlemrn 

«MafHMTO-cpeppo3JieKrp11'-1eCKOfO Kpoccoaepa» OCHOBaHbI Ha KOCBeHHbIX ;i.aHHhIX. 

,U11:>JieKTpw-1eCKM npom1uaeMOCTb J13)'lfaeMblX eemecTB He H3Mepstnacb, 11 CITOHTaHHM 

rrom1p113au11st, xapaKTepHM J.J,.;rn q>eppo:meKTpHKOB, He per11crp11poea.Jiacb. TaKHM 

o6pa.30M, )TM :>cpcpeKTbl OCTalOTC51 JlMUib pe3yJihTaTOM rn:uoTeTH.LICCKO.H aBTOpCKOH 

11HTepnpcrau1rn. 

3) 11MeTOTCSI norpeIIIHOCTH B -~epMMHOJIOfMl1 11 IlOJIHOTe omicaHHSI 11CTTOJib30BaHHbIX 

npoue.rryp. 8 1:laCTHOCTH, Tep~rnH 
11
cryneH1:1aTblH

11 
HCil0Jlh30BaH )].JUI omt:CaHJ,fj{ COBCeM 

ttecryneHLJaTbIX 3aBHCHMOCTeii (pHc.3.6 Jl.l1CCepTau;1m, pHc.2.a aBTOpeq>epaTa, p11c.4.5a 

n11cceprnu1111, p11c.4a aaTopeq>epaTa). B 1111:ccepTamrn He yK8.3aHhI ycJJOBJ,ljJ pern.crpamrn 

cneKTpOB. B LlaCTHOCT11 MHKpOBOJIHOBM MOlllHOCTb. J Je yKa3aHO, npoeep51JTHCb JTl1 

ycJ1oe1151 HaChIU(eHMSI cneKTpOB 3IIP. He pacKpbITbI cnoco6b1 onpenenemUJ 

HHTerpaJibHOH MHTeHCHBHOCTH, OTHOCS11Ueikst K OTD.eJibHbTM ueHTpaM, a TaIOKe 

npoue.n.ypa orrpe,neneHvUJ OTHOlIIeHl1.SI LfHCJla BblCOKOCilHHOBhlX ueH'rpoB K lfHCJl)' 

HH3KOCTIHJTOBhIX. 

HecMOTpst Ha yK8.3aHHhie 3aMe1:1att11st, .n.HccepTau.11onHa51 pa6oTa Bopo6beeo.i1 B.E. 

e uenoM npe.n.cTasmIe--r co6ou 061,eMHoe 11 KBa.JIHq>Hu11posattHoe ttayqHoe 11ccnenoaatt11e, 

npencTaamnomee HOBbie 11 o6ocnoeaHHhJe )KcnepHMeHT8JlhHbie pe3)'JibT8ThJ. 

AsTopecpepaT, a TalOKe ony6nHKOBaHHbJe aBTOpOM CT8Tbl1, nom10 11 T01:IHO OTp8)KaJOT 

CO.JJ.Cp)KaHHe J.J,11ccepTau110HHOH pa6oTT>l. 

IIpe,ncTaBJieHHbIH BbUUe anan113 n03BOJisteT 3aKJil01:ll1Tb, 1ITO no aKTya.JibHO(,"TH 

TeMhI, o6oeMy 11 Ka1:leCTBY BblllOJ1HeHIJbJX HCCJ1e,noBaHl111, HOBH3He I1 .[(OCTOBepHOCUI 

OCHOBHbl X pe3)'JlhTaTOB J.J,HCCepTau110H1JOR pa60Tbl Bopo6beBOM B.E. COOTBeTCTByeT 

Tpe6oBaHHSIM n.9 «IIorrO)KCHl'UI O nopSID.Ke rrpHC)')K,LleHH51 y1:1e11hIX CTeneHeih>. 

YTBep)l(.lleHHOro nocTaHOBJieHHeM npaBJrrCnhCTB8 PocCH.HCKOM <t>cJ.J,epauJtrn N~ 842 OT 24 

ceHTst6p51 2013 r. 

,l],11ccepTau110HHa51 pa6orn Bopo6beBoii B.E. RBJ1steTc51 3aKOHYCHHOH HaytJHO

HccnenoaaTe.J.bCKOM pa60TOM B 06:TaCTH '.)KCnepHMeHTafJbHOrO H3yLleHHSI HOBblX 

MartteTHKOB, KOTOpaSI COOTBeTC'l'B)'eT nacnopTy cnel\HaJlhHOCTJtl O 1.04.11 - q>H3HKa 

MafHHTHbIX SIBJJeHHH (rr.2 - 3KcnepHNlellTa.JlbHbie HCCJle~oBaHHSI "1afHHTHblX CBOHCTB H 



COCT051HI10: scw:ecTB pa3JIJ.il!Hbl!V]1 MeTO.UaMH, ycTaHOBJieHHC B3aMMOCB513M 3Tl1X CBOH.CTB 

H COCT051Hl1H C Xl1MJ.illeCKJn,( COCTaB0.\1 H. CTPYKT)'PHhJM COCT05IH11eM, Bbl5IBJiem1e 

'3aKOHOMepHOCTeH HX l13MeHemrn no.u BJll151TIMeM pa3mfl.JHblX BHCUIHMX B03)leliCTBMH.) 

C41ua10, 4TO Bopo6hesoi1: Ba.ncpiu1 EsrettbeBHa 3acJiy)KJ1BaeT rrpHcy)K)(emrn ylfeHOH 

CTerreHM KaH.[U1.ll,aTa <pl13l1KO-Ma1 eMaTwJeCKMX HayK no cneu11ruu,HOCTII 0 1.04.11. 
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