
OT3hIB 

oqmI.J:IHillbHOrO OnnOHeHTa Ha )l,HCCepTaI.J:HOHH}'lO pa60TY KPMBQOBOH AHACTACMM 

BJIAJ(MMMPOBHhI «<I>A30BhIE COCTO~HIDI M CI1EKTPhI 3JIEMEHTAPHhIX 

B03EY)£{)J;EHMM HEfEM3EHEEPfOBCKMX M30TP0I1HhIX 11 OEMEHHO­

AHM30TP0I1HhIX MAfHETMKOB», npe)l,CTaBJIeHH}'lO Ha COHCKaHHe Y'IeHOH CTeneHH 

KaH)l,H)l,aTa CPH3HKO-MaTeMaTH'IeCKHX HaYK no CneI.J:HaJIbHOCTH 

1.3.8 - <I>H3HKa KOH)l,eHCHpOBaHHoro COCTOSIHHSI 

HOBoe nOKOJIeHHe MarHHTHbIX TeXHOJIOrHH XpaHeHHSI, nepe)l,a'IH H 06pa60TKH )l,aHHbIX 

Bbl)l,BHraeT oc06bIe Tpe60BaHHSI K HCnOJIb3yeMbIM MarHHTHbIM MaTepHaJIaM. He)l,aBHHe 

OTKpbITHSI TaKHX CPYH)l,aMeHTaJIbHbIX 3cpcpeKToB, KaK HOBbIe MarHHTHble CPa3bI, CKHPMHOHHble 

perneTKH H CnHpaJIbHble COCTOSIHHSI B MaTepHaJIaX C HapyrneHHeM HHBapHaHTHOCTH 

OTHOCHTeJIbHO npOCTpaHCTBeHHOH HHBepCHH Ha rpaHHI.J:e Me)l()l;y nJIeHKaMH THna 

cpeppOMarHHTHbIH MeTaJIJI - TSI)I(eJIbIH MeTaJIJI (TaKHX KaK CoB/Pt HJIH CoFe/Ta), OTKpbIBaIOT 

HOBbIe ropH30HTbI )l,M <PYH)l,aMeHTaJIbHbIX H npHKJIa)l,HbIX HCCJIe)l,OBaHHH. OC06bIH HHTepec 

BbI3bIBaIOT cnHHOBbIe CHCTeMbI C TaK Ha3bIBaeMbIM «CKpbITbIM nOpSI)l,KOM». B TaKHX CHCTeMax 

cnOHTaHHoe HapyrneHHe BpamaTeJIbHOH CHMMeTPHH 06YCJIOBJIeHO He HaMarHH'IeHHOCTblO, a 

Cpe)l,HHMH 3Ha'IeHHSIMH cnHHOBbIX MYJIbTHnOJIeH. TeOpeTH'IeCKOMY HCCJIe)l,OBaHHIO HMeHHO 

TaKHX CHCTeM H nOCBSImeHa )l,HCCepTaI.J:HOHHM pa60Ta A.B. KPHBI.J:OBOH. I1PHHUHIIlHUIbHOH 

oc06eHHOCTblO TaKHX MarHeTHKOB SIBMeTCSI TO, 'ITO TeOpeTH'IeCKOe onHcaHHe HX MarHHTHbIX 

COCTOSIHHH Tpe6yeT BbIXO)l,a 3a paMKH 06bI'IHOH cpeHOMeHOJIOrH'IeCKOH TeopHH, B KOTOPOH 

COCTOSIHHSI cnHHOBOH CHCTeMbI Onpe)l,eMeTCSI TOJIbKO BeKTopOM HaMarHH'IeHHOCTH (HJIH, B 

CJIyqae aHTHcpeppOMarHeTHKOB HJIH cpepPHMarHeTHKOB, BeKTOpaMH HaMarHH'IeHHOCTeH 

nO)l,perneTOK). I10JIO)l(eHHSI CTaH)l,apTHOH <peHOMeHOJIOm'IeCKOH TeopHH HapyrnaIOTcSI, eCJIH B 

MarHeTHKe )l,OCTaTO'IHO CHJIbHbI TaK Ha3bIBaeMble HereibeH6eprOBCKHe B3aHMO)l,eHCTBHSI, 

(__ )2S 
CBSI3aHHble C BbIcrnHMH cnHHOBbIMH HHBapHaHTaMH THna SnSn' , r)l,e S - BeJIH'IHHa cnHHa 

MarHHTHoro HOHa. TaKoro pO)l,a MarHeTHKH (HX Ha3bIBaIOT HHOr)l,a, HeCKOJIbKO YCJIOBHO, 

KBaHTOBbIMH, HJIH HereH3eH6eprOBCKHMH MarHeTHKaMH) 06JIa)l,aIOT SIpKO Bblpa)l(eHHbIMH 

KBaHTOBbIMH CBOHCTBaMH, B HHX KBaHTOBble <pnyKTyauHH 5IBMJOTCSI )l,OCTaTO'IHO 60JIbrnHMH, 

'ITO npHBO)l,HT K OTKJIOHeHHSIM OT CTaH)l,apTHOro MarHHTHoro ynopSI)l,O'IeHHSI, nOCKOJIbKY He 

coxpaHSleTCSI )l,JIHHa MarHHTHoro MOMeHTa, H Ha6JIJO)l,aeTCSI 3cpcpeKT KBaHTOBOrO COKpameHHSI 

cnHHa. I1pHMepbI CHCTeM TaKoro THrra H3BeCTHbI )J.OCTaTO'IHO )l,aBHO; OHH BKJIlO'IaIOT He TOJIbKO 

KPHCTaJIJIH'IeCKHe MarHeTHKH, HO E03e-KOH)l,eHCaTbI YJIbTPaXOJIO)l,HbIX ra30B HeHTpaJIbHbIX 

aTOMOB C HeHyneBbIMH CTIHHaMH B OTITH'IeCKHX nOByrnKax. ,[(M TaKHX CHCTeM HaH)l,eHbI TaK 

Ha3bIBaeMble KBa)l,pyrrOJIbHbIe CPa3bI, HJIH <pa3bI cnHHOBoro HeMaTHKa, KOTopble 



xapaKTepH3YJOTC5I HYJIeBOH HllMarHHqeHHOCThlO ,L(a)Ke rrpH HYJIeBOH TeMrrepaType, HO B KOTOPhIX 

eCTh CnOHTaHHOe HapYllIeHHe CHMMeTpHH 3a CqeT KBa,n;pyrrOJIhHhIX rrapaMeTpOB rrOp5l,n;Ka 

(Cpe,n;HHX 3HaqeHHH OrrepaTOpOB, 6HJIHHeHHhIX rro KOMrrOHeHTaM crrHHa). Bce :no rr03BOAAeT 

YTBep)K,D;aTh, qTO TeOpeTHqeCKOe H3yqeHHe <PYH,L(aMeHTaJIhHhIX CBOHCTBax 

MarHHToyrropMOqeHHhIX CHCTeM He TOJIhKO aKTyaJlhHO ,L(AA <PYH,L(aMeHTaJIhHOH <pH3HKH 

TBep,L(OrO TeJIa, HO MO)KeT 6hITh BIDKHhIM ,L(AA rrpaKTHqeCKHX rrpHMeHeHHH. 

)l,aHHru£ ,L(HCCepTarrHOHHru£ pa60Ta rrOCB5Irn;eHa HCCJIe,n;OBaHHlO ,n;Byx 60JIhllIHX KJIaCCOB 

HereH3eH6eprOBCKHX MarHeTHKOB: H30TporrHhIe H3HHrOBCKHe HereH3eH6eprOBCKHe 

<peppHMarHaTHKH H o6MeHHo-aHH30TporrHhle O,n;HO- H ,n;ByxrrO,L(pellIeTOqHhle 

HereH3eH6eprOBCKHe MarHeTHKH. I1pHqeM, 3TH ,n;Be 60JIhllIHe TeMhI JIOrHqeCKH CB5I3aHhI Me)K,D;Y 

C060H H onHChIBaIOTC5I B PaMKax e,n;HHoro MaTeMaTHqeCKOrO <pOpMaJIH3Ma. I1pHqeM, 

H31OMHHKOH H ,n;OCTOHHCTBOM ,n;aHHOH pa60ThI 51BAAeTC5I TO, qTO aBTOp He OrpaHHqlfJIC5I 

paCCMOTpeHHeM npOCTeHllIeH 3a,n;aqH H30TponHoro MarHeTHKa CO crrHHOM MarHHTHoro HOHa C 

s=1, a rrpO,L(BHHYJIC5I cyrn;ecTBeHHO ,L(aJIhllIe, HCCJIe,L(Y5I cBoifcTBa MarHHToyrrop5l,L(OqeHHhIX 

CHCTeM co CJIO)KHhIMH o6MeHHhIMH B3aHMO,L(eHCTBH5IMH. MarHHTHhIe CBOHCTBa TaKoro copTa 

CHCTeM rrpaKTHqeCKH He H3yqeHhI, HJIH H3yqeHhI ,L(AA rrpOCTeHllIHX Mo,n;eJIeH. TaKHM 06Pa30M, 

HOBH3Ha " OpHrHHaJIhHOCTh rrorryqeHHhIX B pa60Te A.B.KpHB.QOBOH, pe3YJIhTaTOB He 

BhI3hIBaeT COMHeHH5I. 

,l(ocToBepHOCTh pe3YJlhTaTOB pa60ThI orrpe,n;eAAeTC5I TeM, qTO ,L(AA TeOpeTHqeCKoro 

HCCJIe,n;OBaHH5I BhI6paH rro,n;xo,n;, a,n;eKBaTHOCTh KOToporo Ha,n;e)KHO arrp06HpOBaHa paHee rrpH 

aHaJIH3e MO,L(eJIhHhIX CHCTeM. I1cCJIe,L(OBaHH5I B 3TOM HarrpaBJIeHHH rrpOBOMTC5I KaK rpyrrrroH 

TeopeTHKOB B KPhIMCKOM <pe,L(epaJIhHOM YHHBepCHTeTe, TaK H P5l,n;OM ,n;pyrHx HCCJIe,L(OBaTeJIeH. 

3TOT rro,n;xo,L( 6a3HpyeTc5I Ha HCnOJIh30BaHHH TaK Ha3hIBaeMhIX SU(3) - KorepeHTHhIX COCT05lHHM. 

)l,ocTaTOqHO a,n;eKBaTHOH HX peaJIH3a.QHeH 51BAAeTC5I rro,L(XO,L( C rrpe,L(CTaBJIeHHeM YKa3aHHhlX 

COCT05lHHH C rrOMOrn;hlO orrepaTopOB Xa66ap,n;a. I10JIyqeHHhIe pe3YJIhTaThI XOPOllIO cornaCYJOTC5I 

C pe3YJIhTaTaMH, nOJIyqeHHhIMH paHee B ,n;pyrHx pa60Tax, H H3BeCTHhIMH 3KcrrepHMeHTaJIhHhIMH 

,n;aHHhIMH. 

I1epeH,n;eM K 06CY)K,D;eHHlO KOHKpeTHhIX pe3YJIhTaTOB, nOJIyqeHHhIX B ,n;HccepTa.QHOHHoH 

pa60Te. )l,HccepTarrH5I COCTOHT H3 XOPOllIO HarrHcaHHoro BBe,L(eHH5I, Tpex pa3,L(eJIOB, 

CO,L(ep)KamHX OpHrHHaJIhHhle pe3YJIhTaThI aBTopa, 3aKJIlOQeHH5I H crrHCKa JIHTepaTyphl. 

OqeHh HHTepeCHhle pe3YJIhTaThI rrpe,n;CTaBJIeHhI B "epBOM " BTOPOM pa3.ueJlaX 

,L(HCCepTa.QHH. B 3THX pa3,n;eJIax H3yqeHo BJIH5IHHe CJIO)KHOH 06MeHHOH aHH30TporrHH Ha 

<pa30Bhle COCT05lHH5I HereH3eH6eproBcKoro O,L(HO- H ,L(ByxrrO,L(pellIeTOqHOrO MarHeTHKOB. 

ABTOPOM BrrepBhIe rrOKa3aHO, qTO BJIH5IHHe TaKOH aHH30rporrHH B 6HKBa;:I,paTHQHOM 06MeHHOM 

B3aHMO,L(eHCTBHH rrpHBO,L(HT K peaJIH3arrHH HeMaTHqeCKOrO COCT05lHH5I oco6oro THrra - yrJIOBOH 



HeMaTlflleCKOH Q:>a3hI. KpoMe TOro, y6e):(HTeJIhHO rrOKa3aHO, rrpH peaJIH3aU;HH TOJIhKO TeH30pHhIX 

Q:>a3, qTO Q:>a30BhIe rrepeXO):(hI rro TeH30pHOMY rrapaMeTpy rrOpjl):(Ka rro XapaKTepy 6JIH3KH K 

0pHeHTaU;HOHHhlM Q:>a30BhlM rrepexo):(aM, rrpHqeM H3MeHjleTCjI 0pHeHTaU;HjI BeKTOp-):(HpeKTOpa. 

BrrepBhIe rrOKa3aHO, ~O B ):(ByxrrO):(peIIIeTOqHOM HereH3eH6eprOBCKOM 06MeHHO­

aHH30TpOrrHOM MarHeTHKe peaJIH3yeTcjI aHaJIOr opTOrOHaJIhHO HeMaTHqeCKOrO COCTOjlHHjI, 

peaJIH3yeMoro B H30TporrHOM HereibeH6eprOBCKOM MarHeTHKe. O):(HaKO, B paCCMaTpHBaeMOM B 

):(HccepTaU;HH crryqae peaJIH3yeTcjI TaK Ha3hIBaeMOe opTOrOHaJIhHO HeMaTHqeCKOe yrrroBoe 

COCTOjlHHe, B KOTOPOM BeKTophI-):(HpeKTophI rro):(perneTOK opTOrOHaJIhHhI Me)J{)l:y C060H, HO 

06pa3YJOT HeKOTophIH yrOJI C OChlO KBaHTOBaHHjI. HaJIHqHe 3Toro COCTOjlHHjI o6ycrrOBJIeHO 

BJIHjlHHeM 06MeHHOM aHH30TPorrHH 6HKBa):(paTHqHOrO 06MeHHoro B3aHMo):(eMCTBHjI. 

ABTOPOM rro):(po6HO H3yqeHhI KaK TepMO):(HHaMHqeCKHe, TaK H CrreKTpaJIhHhIe CBOMCTBa 

paCCMaTpHBaeMhIX Mo):(eJIeM. fIPH 3TOM aBTOP ):(HccepTaU;HH rrpo):(eMOHCTPHPOBaJI xopornee 

BJIa):(eHHe COBpeMeHHhlM MaTeMaTHqeCKHM arrrrapaTOM TeOpeTHqeCKOM Q:>H3HKH. 

B TpeTheM pa3,l(eJIe H3yqaeTcjI porrh KBaHTOBhIX 3Q:>Q:>eKTOB H30TporrHoro 

Q:>eppHMarHeTlIKa. I1cCJIe):(yeTcjI ):(Byxrro):(perneTOqHhIH KOJIJIHHeapHhIM MarHeTHK 

HeCKOMrreHCHpOBaHHhlMH MarHHTHhlMH MOMeHTaMH rro):(perneTOK: crrHH MarHHTHoro HOHa 

O):(HOM rro):(perneTKH Sl = 1, a ):(pyroM - a =112. KpoMe TOro, B rro):(peIIIeTKe co crrHHOM S= 1 

KpoMe 6HJIHHeMHOro o6MeHHoro B3aHMo):(eMcTBHjI yqHThIBaeTcjI H 6HKBa):(paTHqHOe o6MeHHoe 

B3aHMo):(eMcTBHe. AHaJIH3 3aBHCHMOCTH HaMarHHqeHHOCTH rro):(peIIIeTOK (rrpH HH3KHX 

TeMrrepaTypax) OT COOTHorneHHM MaTepHaJIhHhIX KOHCTaHT rrOKa3aJI, qTO B CJIyqae, Kor):(a 

KOHCTaHTa 6HrrHHeMHoro o6MeHHoro B3aHMo):(eMcTBHjI rrpeBocxo):(HT 3HaqeHHe KOHCTaHThI 

6HKBa):(paTHqHOrO B3aHMo):(eHcTBHjI B CHCTeMe peaJIH3yeTcjI Q:>eppHMarHHTHoe ynopMOqeHHe. 

ECJIH )l{e 6HKBa):(paTHqHOe o6MeHHoe B3aHMo):(eMcTBHe rrpeBocxo):(HT reH3eH6eproBcKHH o6MeH, 

HaMarHHqeHHOCTh rrepBoM rro):(perneTKH CTaHOBHTCjI CYIIIeCTBeHHO MeHhIIIe MaKCHMaJIhHO 

B03MO)l{HOrO 3HaqeHHjI 3a CqeT 3Q:>Q:>eKTa KBaHTOBoro cOKpaIIIeHHjI crrHHa, o6ycrrOBJIeHHOrO 

BJIHjlHHeM 60JIhrnOrO 6HKBa):(paTHqHOrO o6MeHHoro B3aHMo):(eMcTBHjI. TaKHM 06Pa30M, B 3TOM 

CJIyqae peaJIH3yeTcjI TaK Ha3hIBaeMOe KBa):(pyrrorrhHo Q:>eppHMarHHTHoe COCTOjlHHe, ):(AA 

KOToporo XapaKTepHO HaJIHqHe KaK ):(HrrOJIhHOrO rrapaMeTPa rrOpjl):(Ka, TaK TeH30pHoro. fIPH 

3TOM, ):(HrrOJIhHhIM rrapaMeTP rrOpjl):(Ka HHKOma He 06paIIIaeTCjI B HOJIh (\sz) < 1, (sz) * 0), 

rrOCKOJIhKY rro):(peIIIeTKa co crrHHOM MarHHTHoro HOHa lh HrpaeT POJIh «rro):(MarHHqHBaIOIIIero» 

rroAA, H pa3pYIIIaeT qHCTO HeMaTHqeCKOe yrropjl):(OqeHHe. KpoMe Toro, HaJIHqHe 3Q:>Q:>eKTa 

KBaHTOBoro COKpaIIIeHHjI crrHHa B rro):(peIIIeTKe C S= 1 rrpHBo):(HT K peaJIH3aIJ;HH B KBa):(pynOJIhHO 

Q:>epPHMarHeTHoM Q:>a3e JIHHHH KOMrreHCaIJ;HH, T.e. rrpH orrpe):(eJIeHHhIX COOTHOrneHMjIX 

MaTepHaJIhHhIX rrapaMeTPOB crrHHhI o6eHx rro):(perneTOK KOMrreHCHpYJOT ):(pyr ):(pyra. Ha 3TOM 

C 



JUlHHH (rrpH ,naHHhIX rrapaMe'Tpax MarHeTHKa) CHCTeMa Be,neT ce65I «aHTHIPeppOMarHHTHhIM» 

06Pa30M. 

ABTOPOM y6e,nHTeJIhHO rrOKa3aHO, qTO IPa30BhIH rrepexo,n Me)I()J:Y IPeppHMarHHTHOH H 

KBa,npyrrOJIhHO-IPeppHMamHTHOH IPa3aMH 5IBJI5IeTC5I rrepeXO,nOM BTOpOrO po,na. 

TaK)I(e OqeHh HHTepeCHhle pe3YJIhTaThI rrOJIyqeHhI rrpH HCCJIe,nOBaHHH ,nHHaMHqeCKHX 

CBOHCTB H30TpOrrHOrO HereH3eH6eproBcKoro IPeppHMarHeTHKa. KaK rrOKa3aHO B ,nHCCepTa~HH, B 

CHCTeMe peaJIH3)'1OTC5I TpH BeTBH :meMeHTapHhIX B036Y)I()J:eHHH, ,nBe H3 KOTOPhIX 5IBJI5IIOTC5I 

rrpeu;eCCHOHHhIMH (rrepBOH H BTOPOH rro,nperneTOK), a TpeTh5I CB5I3aHa C rrpo,nOJIhHhIMH 

KOJIe6aHH5IMH MarHHTHoro MOMeHTa rro,nperneTKH C S=1. HaJIHqHe :noH BeTBH B036Y)I()J:eHHH 

CB5I3aHO C TeH30pHhIMH rrapaMe'TpaMH rrOp5I,nKa. KpoMe TOro, rro :noH rrpo,nOJIhHOH BeTBH 

rrpoTeKaeT IPa30BhIH rrepexo,n Me)I()J:y IPeppHMamHTHoH H KBa,npyrrOJIhHO-IPeppHMarHHTHoH 

CPa3aMH. ABTOPY y,naJIOCh orrpe,neJIHTh crreK'TphI MarHOHOB He TOJIhKO B cpeppHMarHHTHOH, HO H 

B KBa,npyrrOJIhHO-IPeppHMarHHTHOH cpa3ax, qTO 5IBJI5IeTC5I ,nOCTaTOqHO HeTpHBHaJIhHOH 3a,naqeH. 

Ha MOH B3rJI5I,n, pe3YJIhTaThI rro rrpo,nOJIhHOH ,nHHaMHKe MarHHTHoro MOMeHTa 5IBJI5IIOTC5I 

BeChMa JII06orrhITHhIMH, H MorYT 6hITh HCrrOJIh30BaHhI rrpH HCCJIe,nOBaHHH cBepx6hICTporo 

rrepeMarHHqHBaHH5I IPeppHMameTHKOB cpeMToceKYH,nHhIMH JIa3epHhIMH HMrrYJIhCaMH. 

llepeqHCJIeHHhIe pe3YJIhTaThI, COCTaBJI5IIOmHe OCHOBY ,nHccepTaU;HOHHOH pa60ThI, 5IBJI5IIOTC5I 

HOBhIMH H aKTYaJIhHhIMH H rrpe,nCTaBJI5IIOT HHTepec KaK ,L(JI5I TeopeTHKOB, TaK H 

3KcrrepHMeHTaTopOB, pa60TaIOmHX B 06JIaCTH IPH3HKH MarHeTH3Ma. ABTopecpepaT ,nHccepTau;HH 

rrpaBHJIhHO H ,nOCTaTOqHO rrOJIHO O'Tpa)l(aeT co,nep)l(aHHe pa60ThI H pe3YJIhTaThI, BhIHOCHMhle Ha 

3amHTy. Pe3YJIhTaThI ,nHccepTaU;HOHHOH pa60ThI H BhIBO,nhI rrpe,nCTaBJIeHhI B TaKHX )l(ypHaJIaX 

KaK Journal of Magnetism and Magnetic Materials, )l{YPHaJI 3KcrrepHMeHTaJIhHOH H 

TeOpeTHqeCKOH <DH3HKH, H ,npyrHX, BXOMmHX B 6a3y ,naHHhIX Scopus, Web of Science H 

crrHCOK BAK. Pe3YJIhTaThI ,nHccepTaU;HoHHoH pa60ThI A.B. KPHBU;OBOH Heo,nHOKpaTHO 

,nOKJIa,nhIBaJIHCh Ha HayqHhIX KOHcpepeHU;H5IX. Bce HCCJIe,nOBaHH5I rrpOBe,neHhI Ha BhICOKOM 

ypoBHe, ~O, HeCOMHeHHO, ,neMoHc'TpHpyeT BhICOK)'IO KBaJIHcpHKaU;HIO COHCKaTeJI5I. 

Eme O,nHOH rrOJIO)KHTeJIhHOH oco6eHHocThIO ,nHccepTaU;HH 5IBJI5IeTC5I TO, qTO aBTOp He 

«CKJIeHBaeT» TeKCT H3 pa60T, KaK 3TO Hepe,nKO 6hIBaeT, a rrHrneT Ka)l()J:hIH pa3,neJI KaK 

OT,neJIhHhIH 0606maIOI..IIHH TeKCT. XOT5I B ,nHccepTau;HH aBTOp ,norrYCKaeT HeCKOJIhKO BOJIhHOe 

06pameHHe C rryHKTyaU;HeH, HO B u;eJIOM pa60Ta xoporno HarrHCaHa H ocpopMJIeHa. 

KaK JII060e cephe3Hoe Hccne,nOBaHHe, ,nHccepTau;H~ He cBo6o,nHa OT He,lJ;OCTaTKOB. 

llepeqHcJIIO OCHOBHhIe: 



1. 	 B TPeTbeM pa3'z:(eJIe aBTop ImIlIeT 0 KOMrreHCalJ,HH MarHHTHbIX MOMeHTOB rro'z:(peIlIeToK. 

Ha MOll B3rJUI,Z:( 3TO yrBep)KJ(eHHe He COBceM KoppeKTHO, rrOCKOJIbKY B TOqKe 

KOMrreHCalJ,HH rrpOHCXO,Z:(HT KOMrreHCalJ,H5I crrHHOB. 

2. 	 XOTeJIOCb 6bI, qT06bI YTBep)KJ(eHHe 0 TOM « ... qTO <pa30BbIe rrepeXO,Z:(bI rro TeH30pHOMY 

rrapaMeTpy rrOp5l'z:(Ka rro XapaKTepy 6JIH3KH K opHeHTalJ,HOHHbIM <pa30BbIM rrepexo,Z:(aM.» 

6bllO 60JIee rro'z:(po6HO pacIlIH<ppoBaHo. 

3. 	 EbllO 6bI rrOJIe3HO 60JIee rro'z:(po6HO 06CY,Z:(HTb rrepcrreKTHBbI H3yqaeMbIx MaTepHaJIOB B 

KOHTeKCTe COBpeMeHHbIX 3KcrrepHMeHTaJIbHbIX B 06JIaCTH 

cBepx6bICTporo MarHeTH3Ma. 

4. 	 B pa60Te rrpHcyTcTByIDT OrreqaTKH H rpaMMaTHqeCKHe OIlIH6KH, XOT5I H He MHoro. 

ITpHBe'z:(eHHbIe BbIIlIe 3aMeqaHH5I He CTaB5IT rro,Z:( COMHeHHe OCHOBHble BbIBO,Z:(bI 'z:(HccepTaIJ,HOHHOll 

pa60ThI H He BJIHIDOT Ha OlJ,eHKY ,Z:(OCTOBepHOCTH, Ba)KHOCTH H HOBH3HbI rrpe,Z:(CTaBJIeHHbIX B Hell 

pe3YJIbTaTOB. YqHTbffia51 aKTYaJIbHOCTb TeMbI ,Z:(HccepTalJ,HOHHOro HCCJIe,Z:(OBaHH5I, HayqHYlO 

HOBH3HY H rrpaKTHqeCKyID lJ,eHHOCTb, CqHTaIO, qTO ,Z:(HccepTalJ,H5I KPHBlJ,OBOll AHaCTaCHH 

BJIa,Z:(HMHpOBHbI «<l>a30Bble COCT05lHH5I H crreKTPhl 3JIeMeHTapHbIX B036Y)KJ(eHHll 

Herell3eH6eprOBCKHX H30TPorrHbIX H 06MeHHo-aHH30TporrHbIX MarHeTHKOB» BbIIIOJIHeHa Ha 

BbICOKOM ypOBHe H 51BAAeTC5I 3aKOHqeHHOll HayqHoll pa60TOll, KOTOPa51 COOTBeTCTByeT 

Tpe6oBaHH5IM "ITOJIO)KeHH5I 0 rrOp5l,Z:(Ke npHCY)K,Z:(eHH5I yqeHbIX CTerreHeii", a ee aBTOP, 

3aCJIY)KHBaeT npHCY)KJ(eHH5I ell yqeHoll CTeneHH KaH,Z:(H,Z:(aTa <pH3HKO-MaTeMaTHQeCKHX Ha)'K no 

CrrelJ,HaJIbHOCTH 1.3.8 - <l>H3HKa KOH,Z:(eHcHpoBaHHoro COCT05lHH5I. 

O<pHlJ,HaJIbHbrn onrrOHeHT 

KaH,Z:(H,Z:(aT <pH3HKo-MaTeMaTHQeCKHX Ha)'K no CrrelJ,HaJIbHOCTH 01.04.02 TeOpeTHQeCKM 

<pH3HKa, cTapIlIHii HayqHbIll COTPY,Z:(HHK <I>e,Z:(epaJIbHOrO rocy,Z:(apcTBeHHoro 61O,Z:()KeTHOrO 

yqpe)KJ(eHH5I HayKH <I>e,Z:(epaJIbHOrO HCCJIe,Z:(OBaTeJIbCKOrO lJ,eHTpa «I1HCTHTYT o6IIIell <pH3HKH HM. 

AM. ITpoxopoBa POCCHllCKOll aKa,Z:(eMHH HaYK» 

Mpec: 

119991, MocKBa, YJI. BaBHJIOBa,38 

TeJIe<poH:+7(499) 135-4148 

3Be3,Z:(HH KOHcTaHTHH AHaTOJIbeBHQ 

e-mail: zvezdin.ka@phystech.edu 

,Z:(.<p.-M.H. rJIY 
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