
I 

L 

bP.bq_U"Ul:'t 3>NU'l.lJU51:'t P."UUSfl.Sfil--S 

-'l.nt1qwqwpJwli .fi.ntpbli q.mpqbCi}l 

<I>fi.RU5flu Uu8fiNJUbPC bt.I.. t.l..MillllUQ.PUtll!U Q.fil-UUPfl l[filPll.lbJ!U ru'fiubI'C 

UlllfluUSflu bt.I.. SPUUUOU<I>U5flu lffi'l-blubPfiNf8lrU8bI'fl t.l..PU 

U.04.02.-«mhuwqwli :tJ}lqltqw» tiwuliwqlltnn1pJwlip 
:tJp.qp.qwtiwphUwmp.qwqwli qp.mmpjmlilihpp. 

phqliwmnp q).:imwqwli wumptiwlilt htujgliwli mmhliwtunumpjwli 

Ub'l.UU q.pp. 

bf'bt.l..UU-2000 

EPEBAHCKl1.11 <l>M3Hl!ECKl111 MHCTIITYT 

fyJirasapm Py6eH fypreHOBHl:I 

cDA30BblE IIEPEXO,l:t;hl H KOMIIJIEKCHblE HYilH CTATHClWIECKOtf 

CYMMbl 8 CIIHHOBhIX H KAilM6POBOlJHhIX MO,l:t;EIDIX HA PEillETKAX 

ABTOPE<l>EPAT 

.llHCCepTamm Ha COHCKaHHe yqeHoii CTCOCHH 
IGIH,lUl,ZJ;ara <l>H3HKO-M8TeM8TH'ICCKHX Ha)'K 

no cnel{HaJlbHOCTH 01.04.02. - TeOpeTINCCKIUI <l>H3HK11 

EPEBAH-2000 



Umliliw}ununtpjw6. phUw6. hwumwml{b1 t bµltw6.Ii :PJtq)ll}wJ}l }Ifiumtimnunnui 

q.pmwl}mfi 11hl}wqwp. !j>Jiquwp. qpmmpJmfifibpJi IpI~ump 
b.U. Ufiwfitituwfi 

"lwzumliwl}wfi J!fuptlltlm}unufibp.. :p}lquwp. q).J.mntpJmlilihp.}I 1p1l}mnp. 
U."t.L. Pnq.ip.ufim{ (U.-"1. PU<.SPJ>.) 
!J.>}lquwp. qliumtpJmlllihp.}I qnltmnp 
"t.L.P. Unwpbuwn (bp.'.l>P.) 

Unw2wmwp qwquwlJbp.UJ.mpJmli' b. b. !!nqnumpn1lJt wfil{wli mhuwl}wli 
:J.>Jiq)lltmJ}l 1wpnpwumpJ.iw, tr <.UI-i, '1-mpfiw 

lllwzmUJ.wlimpJmliJ! IJw1wliwJ.Ill t "l" oqnumnuJ1 2000p. clwuJ! 14.00 -I1fi bp.ltwli}l 
.'.b)lqtiqwJ)l.P.lium)lmmmp. 024 uwuliwqtimwqw6. }unphp.I)ll1t1 (bpt..wli-36, UI]lluwliJwli 
liluiWJp.fibp.p. tlJ.. 2): 

UmbliwJ:unumpJlllliJ! l}wp.bi}l t b"U11inpmliw1 bp~P.-P. qpunpup.wfinul: 

UlilluwqP.pJ! wnml!1lwb- t "30" hmli}lu).J. 2000p. 

tfwu6.wq)lmwl}w6 J:unphJlllfl. q)lmwltwli pWJlUlllUJ.WP Lt 1 , S-.....:..-U. liT. tfwpqmp.Jwli 

TeMa .llFICcepra:uim yrBepX<;D;eHa B EpeBaHcKoM <l>H3Fi:tiecKoM HHCTmyre 

HayqHhrn pYJ<oBO.llHTCJT&: 

OqlFIUMaJihHhle OITITOHCHI'bl: 

Be.nymasr opraHH3aUIDI: 

)lOI<TOp <l>H3l1KO-MaTeMamtieCKHX HayK, 

AHaHHKllH H. C. 

)lOKTOp cpH3l1KO-MaTeMamqecKHX HaYK, 
Eor,n;aHoB AB. (C.-Il. HBB H E)J;) 
ApaKemm B.E. (Ep<l>H) 

Jla6oparop:mr Teopem-qecKoli <l>H3HKH HMeHH 
H.H. Boromo6oBa, Ol1RH, )J;y6Ha 

3aIUMTa cocTOHTCH T aBrycra 2000 r. B 14.00 qacoB Ha 3ace.n;amrn 
CIICUMaJIH3HpoB8.HHOro COBeTa 024 EpeBaHCKOro <l>H3H'leCKOI'O HHCTHTyra 
(EpeBaH-36, yrr. BpaT.DeB ArmxaIDIH 2) 

C ,n;Hccepnm;Heli MO)KHO o3HaKOMHThCH B 6H6JII.10TCKe Ep<I>H. 

AsropecpepaT pa30CJiaH "30" HIOHH 2000r. 

YtJeHDIH ceKpeTaph cneo;. coBeTa ~ -7 . .._. l(_ ll t Lt'j ·-""'- I 
AT. Maprapm 

.. 

3 

OBIQMI XAPAKTEPHCTHKA PAl>OTLI 

.tbmzya.ablWcmb meMw. HccJie;:i;oBaHHe <Pa30BhIX rrepexo;:i;oB 11 KPHTH­

qecKHx HBJieHHH B MarHeTHKax HBJIHeTCH O)lHOH H3 6ypHO Pa3BH­

BaJOmHXCH o6JiacTe:H coBpeMeHHo:H <l:>H3HKH. Ilepe;:i; cTaTHCTHtiecKoif 

TeopHeH: <PasoBbIX rrepexo;:i;oB CTOHT .u;Be OCHOBHhle 38,UatIH: (1) 
BhIHCHHTh MexaHH3M B03HHKHOBeHHH <PasoBoro rrepexo;:i;a; (2) 
HayqHTbCH, HCXO,l(H 113 38,UaHHOfO rrore~mUia B3aHMO,D;eHCTBHH qacTHu, 

pacctIHThIBaTh rrapaMeTpbI <Pa30BbIX nepexo.uoB (MHiq)OCKOilH':leCKHH 

IIO)lXO.D;), T.e. Iq)HBble <Pa30BblX paBHOBeCHH, KJ>HTHtiecKHe TO'lKH, 

KJ>HTHqecKHe HH.neKCbl H T . .U. B HacmHmee BpeMH ycTaHOBJieHo, qTo 

<l:>H3HqecKM rrpHqHHa <Pa30BhIX rrepexo.uoB rrepBoro po.n;a - 3TO rrorepH 

ycTOHtIHBOCTH MaTepHHCKOH <Pa3bI. B paMKax MHKJ>OCKOIIH'!ecKoro 

rro.n;xo.n;a, 6wrn H3yqeHbI pa3JIHtIHhie pernerotIHhie Mo.n;em1: IIJIOCKaH 11 

TpexMepHM MO.D;eJih H3HHra, Mo;:i;eJlb f eH:3eH6epra, MO;:J;eJib B3KCTepa 

(BOCbMHBeplIIHHHM MO)leJib), MO,UeJib IloTTca, MO;:J;eJib IlJIOCKHX pOTa­

TOPOB 11 ;:i;p. HeKoTopbie H3 HHX (IIJiocKaH Mo;:i;eJib H3HHra, Mo;:i;eJib 

B3KCTepa, MO;:J;eJib IloTTca) ;:i;orrycKaIOT TOqHoe pememrn [l]. 
TpexMepttble perneTOt{Hble MO.UeJIH H3ytiaJIHCb qHcJieHHO. Ha rrpaKTHKe 

mHpoKo rrpHMeHHIOTCH · TaIOKe pa3JIH'IHbie rrpH6JrnxeHHble MeTo.n;b1: 

MeTO)l cpe;:i;Hero IIOJIH, BbICOKOTeMrrepaTypHbie H HH3KOTeMrrepaTypHhie 

pa31IOXeHHH TepMO.UHHaMHtieCKHX <l:>YHKUHH H T.;:i;. OcHoBorroJia­

raromM pa6om Ottcarepa, TOtIHhie pemeHHH rroJiyqeHHbie B3KCTepoM 

[l], H 'IHCJieHHhie pacqeThI .lI:oM6a, CaifKca H ;:i;p. cymecTBeHHO 

ymy6HJIH Harne rroHHMaHHe rrpo6JieMhI <PasoBhIX rrepexo.uoB. 

3HalJHTeJihHbie ycrrexH B HCCJie;:i;oBaHHH Iq)HTH'leCKHX HBJieHHH ;:i;oc­

THrHyrbI 6Jiaro.D;apH HCIIOJih30BaHHIO H.Ueif YH;:J;oMa, IloKpoBCKoro, 

KauaHosa, MHr;:i;an:a, BHJibCOHa H .n;p. 3an:oxeHHbIX B mrroTe3ax 

rro;:i;o6HH, yHHBepcaJibHOCTH H Teop1rn peHopMaJIH3aUHOHHOH rpyrrrrhI 

(Pf) [2,3]. <l>aKTH1:1ecrrn:, B Pf TeopHH y,n;an:ocb cBeCTH rrpo6neM)' 

<Pa30BbIX rrepexon;oB H KPHTHtieCKHX HBJieHHH Ha H3bIK Pf om6paxe­

HHH: rrpnrn:mnaromne qmKcnpooatttthle TO':IKH Pf OTo6pIDKeHH}l cooT­

seTCTBYIOT TepMO,ZJ;HHaMHtieCKH CTa6HJibHbIM <Pa3aM, mrrep60JIH'lecKHe 

<l:>HKCHpoBaHHhie TOtJKH coorneTcrny10T <l:>aJOBhIM rrepexo.D;aM, a KpHTH­
qecKHe IIOKa3aTeJIH CBH3bIBaJOTCH rrpoCTbIMH COOTHOlIIeHIDIMH c 

JIHHeap113oBaHHhIM Pf OTo6paxeHHeM Bo:Kpyr mrrep6onHqecKoH: 

<P11KcMpoBaHHOH TO'lKH . .[(JIH 6oJiblIIHHCTBa Hccne;:i;yeMhIX Mo;:i;eJieif Pf 
OT06pIDKeHHH HBJIHIOTCH rrpH6JIIDKeHHblMH, HO IIOJiyqeHHhle Ha OCHOBe 

Pf rro;:i;xo;:i;a KpHTH'IecKHe rroKa3aTeJIH xopomo cornaCYJOTCH c 

3KCIIepHMeHTaJibHbIMH .uaHHblMH. 
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CymecTBYIDT uenhle KJiaccbI, TaK Ha3hlBaeMhIX wepapx11qecKHx 

Mo.ueneli, .un.sr K0Topb1x Pr oTo6paxettH.sr HBJIHIOTCH ToqHblMH. 

IlpHMepaMH TaKHX MO,UeJie:ti. MOryT CJiy)J{HTb CIIHHOBble H KaJIH6po­

BOl!Hhle MO.UeJIH, orrpe;:i;eneHHhle Ha perneTKax THna ";:i;a:HMoH.u" 

(diamond - 6pMJimi:aHT), THrra Kerurn (HarrpHMep, perneTirn: EeTe, 

XycHMH) H ;:i;p. Pacl!eThI rrOKa3bIBaIOT, qTo Mo;:i;em1 Ha pemeTKax nma 

KeH:JIH ;:i;aIOT BIIOJIHe y;:i;oBJieTBopHTeJibHhle pe3yJI:&TaTbI ;:i;axe B Tex 

cnyqaHx, Kor.ua MeTO.ll cpe;:i;Hero noJIH ;:i;aer pe3yJI:&TaThl He corna­

cyromHeCH c pe3y11:&TaTaMH q:wcneHHbIX pacqeroB Mero.uoM M0Hre­

Kap110 H .up. [4]. 
O;:i;HHM H3 OCHOBHhlX rrpH3HaKOB cl>a30BOro nepexo;:i;a BTOporo po.ua 

HBJIHeTCH pOCT KpynHOMaClllTa6HbIX cPJIYKTYaUM:H no Mepe npH6JIH­

)J{eHHH K KpHTHlJeCKOH roqKe: T.e. KOppeJIHUHOHHaH .llJIHHa R.,, 110 

IIOPMKY BeJIHqHHhl CTaHOBHTCH paBHOH pa3Mepy CHCTeMbl (R.,~oo B 

repMO.UHHaMHqecKoM 11pe.ue11e). PaHee cqHTaJIOCh [5], l!TO cl>a30BbIM 

nepexo;:i; Ha pemeTKe EeTe (;:i;epeBo Ke:i11111) He accou;mipyeTcH c 

c1rnryn.srpHOCTbIO KoppeJIHUHOHHOH .llJIHHbI. He.uaaHo 6bmo noKa3aHo, 

qTO npH rrpaBHJibHOM yqeTe pa3MepHOCTH pernerKH EeTe B TOlJKe 

cPa30BOro nepexo;:i;a KOppeJIHUHOHHaH .UJIHHa CTaHOBHTCH CHHryn.srpHOH 

c KpHTHqecKHM HH)leKCOM v=l [6]. 
B rroc11e.n:Hwe ro.n;b1, crpeMMreJibHoe pa3BHTHe KOMITbIOTepoB aKTH­

BH3Hpoaano HCCJie.UOBaHHH no Kam16poBoqHhlM TeopHHM Ha perneTKaX 

B CBH3H c npo611eMOH KOHcl>aM:HMeHTa KBapKOB B KX,n:. PaccMaTpHBa.sr 

BBe)leHH:e pemeTKH KaK Henepryp6aTHBHbIH MaTeMaTHlJeCKHH npHeM, 

06ecrrelJHBaI01UHH o6pe3aHHe y11:&rpacl>Honeroa:&1x pacxomrnocreH:, B 

KOHeqHoM cqere Heo6XO.UHMO nepeHTH K HerrpepblBHOMY npe,IleJiy. 

0Ka3bIBaeTCH, qTo ,ll;JIH Toro qT06bI 3TO C)leJiaTb, Heo6XOJlHMO, lJT06bl 

npH crpeMJieHHH rnara perneTKH K HYJIIO KOppeJUIUHOHHa.sr .llJIHHa 

crattoBMJiacb 6ecKoHeqtto:i1. Ha H3bIKe cTaTHCTHl!eCKOM MexaHHKH 3TO 

03HaqaeT, qro .llJIH rrepexo.n;a K tterrpep:&IBHOMY rrpe;:i;eny tteo6xo;:i;HMO, 

lJT06bI B noae.u:emm KaJIH6pOBOlJHOH MO;:i;em1 Ha6JIIO.ll;aJICH cl>a30BblH 

nepexo;:i; BToporo po;:i;a. TaKHM o6pa30M, ecm1 B KaJIH6poBOlJHOM 

Mo.n;e1111: Ha perneTKe y.n;acTCH o6HapyxHTb cl>a30BbIH nepexo;:i; BTOporo 

po.n:a, TO B TOlJKax cl>a3oaoro nepexo)la BToporo po.n:a .n;aHHa.sr 

KaJIH6poaoqHa.sr perneToqHa.sr MO.UeJib COOTBeTCTByeT HeKOTOpo:H Herrpe­

pbIBHOH TeOPHH rroJIH. B CBH3H c 3THM, B nocne;:i;Hee apeMH c1111:&Ho 

aKTHBH3HpOBaJIHCb HCCJie.n;oaaHHH no H3yqeHHIO cj:>a30BOH crpyKTypbl 

KaJIH6poBOl!HbIX Mo.n:ene:H Ha pemeTKax. B tteKOTophlx cnyqaHX y;:i;aeTcH 

OT06pa3HTb KaJIH6pOBOqHYJO Mo..u;eJib Ha yxe TQqHo perneHHYIO 

CTaTHCTHl!eCKO-MeXaHHqecKYJO MO)leJih, H TeM caMbIM, B HeKOTOpoH: 
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06nacn1 rrapaMeTpOB KaJIH6pOBO'IHOH MO)J;eJIH, IIOJiytIHTb TOqHoe 

perneHHe ;:i;aHHOH MO)J;eJIH [7]. 
,[l)rn H3yqeHHH cPH3HqecKHX CHCTeM, TaKHX KaK TBep;:i;bIH 3He [8] 

6wHapHhle cmiaBbI, aHH30TPOIIHbie MarHeTHKH (CeBi, EuSe) [9] H ;:i;p. 

6bIJIH BBe;:i;eHbI MO)J;eJIH l13HHra H f eii3ett6epra c MHoroqacTHqHbIMH 

B3aHMO,UeHCTBHHMH. 3TH Mo;:i;em1 o6na.naIOT CJIO)l{HblMH cl>a30BbIMH 

;:i;HarpaMMaMH H Heo6b1qHbIMH cao:HcTBaMH. B qacTHOCTH, B3aHMO­

.ne:HcTBHH BbIClllHX nopH)J;KOB no CIIHHY B MarHeTHKax npHBO.D;HT K 

IlOHBJieHHIO He06b1qHbIX MHOrorro;:i;perneTOl!HbIX CTpYKTyp, KaK uudd, 

uddd H ;:i;p., r;:i;e u-up (aaepx), d-down (BHH3), 03Hal!aIOT HanpaBJieHHH 

MarHHTHOro MOMeHTa B COOTBeTCTBYJOIUeH no;:i;perneTKe. TaKHe 

B3aHMO.UeHCTBHH TaIOKe MOryT npHBO.UHTb K CKaqKoo6pa3HOCTH 

cj:>a30BblX nepexo.uoB nopMOK-6ecnopMOK [9]. 
B 1952 ro.uy JIM H JlHr [10] paccMQTPeJIH cTaTHCTHl!eCKYJO CYMMY 

cj:>eppoMarHHTHOM MO.n;eJIH l13HHra B o6JiaCTH KOMnJieKCHbIX 3Hal!eHHH 

MarHHTHOro IIOJUI (aKTHBHOCTH e-2
f3oe, c'lt'-MarHHTHoe none H j3=1lia}. 

0HH .uoKa3aJIH, qTo HYJIH cTaTHCTHl!eCKOM CYMMhl H3HHrOBCKoro cl>ep­

poMarHeTHKa pacrrpe.ueneHhl no e;:i;HHHqHo:H oKpyxHocTH c ueHTpOM B 

HYJie Ha KOMrrJieKCHOH nnocKOCTH aKTHBHOCTH. B 1964 ro.uy, <l>Hrnep 

[11] o6o6mHJI MeTO.U JIH H JlHra, H3yqa.sr HymI CTaTHCTHqecKOH cyMMbl 

MO.UeJIH l13HHra Ha KBa.upaTHOH pemeTKe B IIJIOCKOCTH KOMnJieKCHbIX 

TeMnepazyp. Brrocne.ucTBHH 3TH MeTO.UbI 6bIJIH o6o6meHbI H HalllJIH 

lllHPOKOe rrpHMeHeHHe B pa3Jilf'IHbIX o6JiaCTHX cj:>H3HKH. <I>paKTaJlbHaH 

cTpyKTypa HyneH: <I>wrnepa 6blJia Hali.ueHa .llJIH Mo;:i;eneH: Ha wepapXM­

qecKHX pemeTKax THTia ".uaMMOH.u
11 (12]. Ha OCHOBe TeopHH KOMIIJieKC­

HOM aHaJIHTHl!eCKOM .UHHaMHKH, aBTOpbI [12] .UOKa3aJIH, l!TO MHOXeCT­

BO Hy11e:i1 <I>mnepa .llJIH Mo.ueneli Ha TaKHx perneTKax npe.ucTaBJIHeT H3 

ce6H MHOXeCTBO .ll:xyJIHH COOTBeTCTBYJOIUero Pf OT06paxeHHH. 

He.uaaHo 6bIJIO rroKa3aHo, l!TO ITJIOTHOCTb pacrrpe.ueneHHH HYJieH: JIHra­

Jiw MOXHO Hatl:TH 3KcrrepHMeHTaJlbHO H3 ;:i;aHHbIX no 3aBHCHMOCTH 

H30TepMHlJeCKOH HaMarttHl!eHHOCTH OT MarHHTHOfO nOJIH [13]. O:xm­

.uaeTCH, l!TO .UOBOJibHO CJIO)J(HOH .UOJI)J(Ha 6bITb KaPTHHa HyJieH: CTaTHC­

THqecKOH CYMMbl .llJIH MO.UeJieH: c cPPYCTpaUMHMH, MHoroqacTHlJHblMH 

B3aHMO.Ueii:CTBMHMH HJIH xaocoM. 

6) l(e.abw iJuccepmaquOH.Hoii pa6ombl 11611.Hemcn reoperHqecKoe wcc11e­

.n;oBaHHe cj:>a30BblX rrepexo..u;oB, KOppeJIHUHOHHbIX cPYHKUHH H KOMil­

JieKCHbIX Hyneli CTaTHCTHqecKOH CYMMbl (HYJIH JlHra-JIH H <I>wmepa) B 

MO)J;eJIHX l13HHra c MHoroqacTHqHhlMH B3aHMO..u;eH:cTBHs.IMH H Q-
1103HUHOHHOH Mo.n;eJIH Ilorrca Ha perneTKax nma Ke:HnH; a TaKXe 
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H3yqeHHe .KpHTHqec.KHX HBJieHHH B Z(4) KaJIH6poBoqHo:H: Mo.n;eJIH 

Ilorrca c 0.llHO- H ,llByxllJiaKeTHbIM npe,llCTaBJieHHeM ;:i:e:HcTBHH Ha 

IlJiaHapHbIX pemeTKax. 

B) H~lUlll ll(JRU3Ha. 

1. MccJie,n;osaHbl Mo.n;eJIH M3HHra co cn.MHOM S H c MHoroqacn1q­

HbIMH B3RHMo.n;e:ltcTBHHMH BO BHeIIIHeM IIOJie Ha pemeTKax THTia 

Keii:JIH. IloJiyqeHbI TO'IHhle <l:>opMyJibI MH rrapHo:lt KoppeJISIUHOH­

Hoii: <l>YHKUHH. ,Urrsr MO,lleJieH co CITHHOM 1/2 IIOJiyqeHbI TO'IHble 

<l:>OPMYJibI H B6JIH3H .KpHTHqecKOH TOqKlf BnepBble YCTaHOBJieHO 

CHHryJIHpHoe noae.n;eHHe ,ll;JISI KOppeJIHUHOHHOH ,llJIHHbl H MarHHT­

HOH BocnpHHM'IHBocTH. Hati.n;eH .KpHT}lqecm:H noKaJaTeJib Koppe­

JIHUHOHHo:H .n;JIHHbl v= 1. 
2. Hati.n;eHbI ToqHble perneHHH .n;JIH Z(4) KaJIM6poBo'IHO:H MO.UeJIH 

Ilorrca c O,lJ;HO- H ,lJ;ByxllJiaKeTHhIM rrpe.n;cTaBJieHHeM .ae:HcTBHH Ha 

I1J1aHapHbIX pemeTKax. 

3. IloJiyqeHa o6o6m;eHHRH aHaJIHT.MqecKaH <l:>OPMYJia peKYJ>peHTHOro 

ypaBHemrn .UJI51 MO,lleJie:H Jifa~rnra co CIIHHOM 1/2 H c MHoro11aCT}lq­

HbIMH B3aHMo.ue:HcTBHHMH Ha pemeTKax THrra KeM:Jiu: rrpM HaJIH'IHH 

BHelllHero MarHHTHOro IlOJIH. 

4. IloKa3aHO, 'ITO KOMilJieKCHble HYJIH CTRTHCT:HqeCKOit CyMMbI (HYJIH 

Hma-JIH H <l>Hrnepa) B MO,ll;eJISIX Ha pemeTKaX THrra Ke:ti:JIH, KOTO­

phlM COOTBeTCTBYIOT 0.D;HOMepHbie peKYJ>peHTHbie OT06pR)l{eHHH, 

MOryT 6bITb acCOUHHPOBaHbl c MHO:>KeCTBOM THIIa MaH,lleJib6poTa, 

a B HeKOTOpbIX CJiyqaHX c MHOXeCTBOM ,l()l{ymra, COOTBeTCTBYIQIIJ;e­

ro peKYppeHTHOro ypaBHeHHH. MHoxecTBo nma MaH.lleJih6poTa 

orrpe;:i:eJieHO KaK MHOXeCTBO BCex TeX BHelllHHX napaMeTpOB MO,lJ;e­

JIH (KT, MRrHHTHOe noJie) npH KOTOpbIX COOTBeTCTBYIQIIJ;ee 0.llHO­

MepHoe peKYPpeHTHOe oro6pa)l{eHHe HMeeT XOTH 6bl O.UHH 

HeHTpaJibHblH nepHO,llHlleCKHH UHKJI. 

5. Pa3pa6oTaH HOBbIH aJiropHTM .llJIH qu:cJieHHoro HCCJie.llOBaHMH 

HYJie:H HHra-JlH M <l>Hmepa B Mo,n;eJIHX Ha perneTKax THna KeillIH, 

KOTOpbIM COOTBeTCTBYIQT O,lJ;HOMepHble peKyppeHTHble OT06pa­

)KeHHH. MccJie,n;oBaHbI ffYJIH HHra-JIM H <l>u:rnepa .llJIH MO.lleJIH 

M3MHra c MHoroqacrM'IHbIMH B3aMMo,n;eM:cTBHHMM Ha pemeTKax 

Eere H XycHMH, a raK)l{e .llJISI MO.lleJIH Ilorrca Ha perneTKe EeTe. 

BnepBbie rroKa3aHo, qro KaprHH:&I HYJieH: HHra-JIH M <l>Hrnepa 

.uaHHbIX Mo.ueJieii: co;:i:ep:>Kar Komm MHO)KeCTBa MaHJJ:eJib6poTa 

KBll.llPRTH'IHOro OT06paxeHHH z-n2+c. 

• 

7 

r) Tlpoxm.UlleCKOJl l(t!IUIOCWb pa6ombl. 

AHaJIHTHqecKu:e <l:>opMyJihI, no.rryqeHHble MH crrHHOBbIX Mo;:i:eJie:H c 

MHoroqacn1qHbIMH B3au:Mo;:i:e:HcTBHHMH Ha perneTKax THrra Ke:HJIH, 

MOryT 6bITb HCIIOJib30BaHbl )lJIH npH6JimKeHHoro (Ka11ecTBeHHOro) 

omrcaHHH <Pa30BblX .llHarpaMM H pacqeTa KpHTHqec.KHX HH,lleKCOB H 

T.Il. B <l:>H3H11eCKHX CHCTeMaX, TaKHX KaK TBep,llblH 3He, aHH30TpOilHbie 

MameTHKH (CeBi, EuSe, ... ), 6u:HapHhie cllJiaBbI, pa3pIDKeHHble raJhI, 

paCTBOpbI H ,llp. 

B ToqKax <l:>aJoBoro nepexo.aa BToporo po;:i:a Z( 4) KaJIH6poBoqHasi: 

MO,lleJib Ilorrca c 0,ll;HO- H ,lJ;ByxnJiaKeTHbIM npe,llCTaBJieHHeM ,n;e:HCTBHH 

Ha TpeyroJibHOH H KBa,n:paTHOH perneTKax MO:>KeT paccMaTpHBaTbCH KaK 

.llByMepHaH HenpephIBHaH Teopu:H rroJisr. AHaJIHTH11ecme pe3yJihTaThI 

IlOJiyqeHHhie ,lJ;JIH 3TOH MO,lleJIH Ha TpeyrOJibHOH H KBa,n:paTHOH pemeT­

Kax MOryT rrpHMeHHTbCH .wrn TeCTHpoBaHHH pa3JIH11HbIX 11HCJieHHbIX 

MeTO,llOB, C03,llaHHbIX ,llJIH H3yqeHHH KaJIH6poBoqHbIX Teopu::H. 

KapTHHbI HYJie:H CTaTHCTH11ecKoH: CyMMhI Ha ITJIOCKOCTH KOMrrJieKc­

HhIX TeMnepaTYP H aKTHBHOCTH npe,n;cTaBJISIIOT nepe,n; HCCJie,lJ;OBaTeJieM 

Bee pa3H006pa3Me B03MO:>KHbIX <l:>a30BbIX nepexo,n;oB B CHCTeMe. Ilpe,n;­

CTaBJieHHbIH B .llRHHOH pa60Te q}lCJieHHbIH MeTO,lJ; Il03BOJIHeT IlOJiyqaTb 

Ha. rpa<l:>HKe 0.llHOBpeMeHHO Bee <l>a30Bbie nepeXO.llbl nepBoro H BTOpo­

ro PO.UOB npOHCXO.llHIIJ;He B HCCJie,llyeMOM CHCTeMe. Oco6eHHO y.n;o6HO 

HCCJie,lJ;OBaHHe <Pa30BbIX nepeXO.llOB Ha OCHOBe HyJieH CTaTHCTH'leCKOH 

CYMMbl, Kor.ua B CHCTeMe npOHCXO.D;HT MHO)l{eCTBO <Pa30BbIX nepexo­

,ll.OB, BCJie,llCTBHe HaJIH11HH B CHCTeMe <l>PYCTpau11:H HJIH MHoroqacTHq­

HhlX B3aHMO,UeHCTBHH. 

.n;) Hay'IHbleJlfMo:JICeHUR BblllOCUMbte na 30.lll,UWP, 

1. Ilpe.ucTaBJieH:&I roqHhie pernemrn Z(4) KaJIM6poso11Ho:H Mo,n;eJIH 

Ilorrca c O.llHO- H .llByxllJiaKeTHbIM rrpe;:i:craBJieHHeM .lleii:crmrn Ha 

rpeyrOJibHOH H KBa.n:parHOM perneTKax. 

2. ~JJJI MO.lleJieH: M3MH:ra c MHoro11acTH'IHbIMH B3aHMO.lleiicTBHHMH BO 

BHeIIIHeM rroJie Ha perneTKax nma Ke:HJIH (perneTKH EeTe, XycHMH 

H ,llp.) IIOJiyqeHbI aHaJIHTH'leCKHe <l:>opMyJihI .llJISI peKYPpeHTHOro 

ypaBHeHHH (CITHH 1/2), napHOH KoppemIUHOHHOH <l>YHKUHH (CIIHH 

S), KOppeJIHUHOHHOro Pll.llHYCa (CIIHH 1/2) H MarHHTHOH BOCIIPHHM­

q}IBOCTH (CIIHH 1/2). Ilo.ucqHraH .KpHTHlleCKHH IlOKa3aTeJib v=l 
.wrn BbIIIIe YKR3aHHbIX MO,UeJieti: co CTIHHOM 1/2. 



8 

3. ,lJ;JUI KJiaCCHl.JeCKHX MO.n;eJie:H Ha perneTKax TH!Ia Ke:HJIH, KOTOpbIM 

COOTBeTCTBYJOT O.ll;HOMepHhle pe:rcyppeHTHbie ypaBHeHHH, BrrepBhle 

llOKa.3aHa CBH3b Me)K.LJ;y KOMIIJieKCHhlMH HyJIHMH CTaTHCTHl.JeCKOH 

CYMMbl c HeHTpaJibHblMH rrepHO.LlHl.JeCKHMH UHKJiaMH COOTBeTCTBY-

10w;ero pe:rcyppeHTHOfO OT06pIDKeHHH. 

4. Ha ocHoBe Teopmi: KOMllJieKCHO:ti: aHaJIHTHl.lecKo:ti: .n;11HaMHKH, 

pa3pa60TaH aJiropHTM JlJIH qHCJieHHOfO HCCJie,n;oBaHHH KOMllJieKC­

HblX HyJie:H CTaTHCTHl.JeCKOM CYMMbl (HyJIH 5lara-JI11 H <l>HIIIepa) ,n;JIH 

KJiaCCMl.JeCKHX MO.LJ;eJie:H Ha peIIIeTKax rnrra Ke:HJIM, KOTOpbIM COOT­

BeTCTBYJOT o.n:HoMepHhle pe:rcyppeHTHhle oTo6pIDKeHHH. Ha ocHoBe 

qHcJieHHbIX pacqeTOB .LCJUI Mo.n:eJie:H lfaMHra H ITorrca rroKa3aHo, 

l.JTO KapTMHhl HYJie:H 51Hra-JIH M <l>Mrnepa co.n;e)KaT B ce6e KOTIHH 

MHO)KecTBa MaH.n;eJib6poTa KBa.n:paTHl.!Horo oTo6pIDKeHHH z~z2+c. 

e) Anpo6aqUR pa6omw. 

OcHOBHbie pe3yJibTaTbI .n:MccepTaUMOHHOH pa6oTbI .n;oKJia.LCbIBaJIMCb H 

o6cy)K.LJ;aJIMCb Ha Me)K,llyHapo.n:HbIX KoHcl_)epeHUMHX "Modem Trends in 

Computational Physics", (,LJ;y6Ha, 1998, 2000); "Dynamical Systems", 

ICTP, TpMecT, l1TaJIHH, 1998; "XIII International Congress on 

Mathematical Physics", ICMP-2000, JloH.n;oH; Ha pecrry6JIMKaHcKo:H 

KOHQ:>epeHUMM MOJIO,llblX yqeHbIX "<l>M3MKa-99'', EpeBaH, 1999; a TaIOKe 

Ha ceMHHapax B EpesaHCKOM cPM3HqecKoM HHCTMTYTe, Me)K.LJ;yHapo.n;­

HOM l(eHTpe no Teopern:qecKoH: <l>H3HKe (TpMecT, liTaJIHH) H B CEA, 

CaKJie, <I>paHUHH. 

:>K) [{yfi.t1.UKaU,UU. 

f1o TeMe .LlMCCepTaIJ;HOHHOH pa60TbI ony6JIMKOBaHO 7 HayqHbIX pa60T, 

. CIIHCOK KOTOPbIX rrpMBO.llMTCH B KOHUe aBTOpecl_)epara. 

a) CmpJ!Kmypa i>uccepmau,uu. 

,LJ;nccepTaUMH COCTOMT H3 BBe;:i;eHml (fJiaBa 1), qeTbipex maB, 

3aKJIIOl.JeHMH H CllMCKa JIHTepaTYPhl M3 137 HaMMeHOBamdl:. 06w;1rti: 

o6'beM pa6oTbI COCTaBJIHeT 127 CTpaHMU nel.JaTHOro TeKCTa, BKJIIOl:JaH 

27 pMCyHKOB. 
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Co,11;epxcaHue paooTLI 

Bo 66eiJenuu (fJiaBa 1) o6ocHOBaHa aKTYaJibHOCTb TeMhl H C,lleJiaH 

KpaTKHH o63op no npo6JieMaM 3aTpOttyTbIM B ,llHccepTaUHH. li3JlmKeHbI 

npaKTJ'IqecKaH ueHHOCTb H KpaTKOe co.n:ep)KaHHe pa60Tbl. 

Bo BllfopOii 2.JlORe ,llHCCepTaUHH paccMaTpJ:IBaIOTCH CIIHHOBble MO,n;e­

JIM c MHoroqacTMqHbIMH H rrapHbIMH B3aMMO,lleHCTBHHMH Ha pernerKax 

nma EeTe. 

B §2.1 paccMaTpMBaeTcH Mo.n;eJib lfa1rnra c rrapHbIMH H TpoH:HbIMH 

B3aMMo,n:e:ti:cTBHHMH BO BHeIIIHeM rroJie Ha pemeTKe XycMMH. BbIBO­

.llHTCH pe:rcyppeHTHOe ypaBHemi:e .n:m1 BCIIOMoraTeJibHOH rrepeMeHHOH x 
npH npoM3BOJibHOM Koop,n:MHaUHOHHOM qHCJie q perneTKH XycMMH. 

Xorn rrepeMeHHaH x He o6Jia.n:aeT cPH3MqecKHM cMblCJIOM, o.n:ttaKo 

TepMO,llHHaMHqecme cPYHKUHH TaKHe KaK HaMarm1qeHHOCTb, y,n:eJib­

HaH TeIIJIOeMKOCTb, a TaK)Ke CB06o.n:HaH 9HeprHH CHCTeMbl H ,n;p. 

MO)KHO Bbipa3MTb qepe3 x M MCCJie,n:oBaTb MX IlOBe,n:emi:e B 3aBMCMMOC­

TM OT llOBe.n:eHHH pe:r<yppeHTHOfO ypaBHeHMH .ll;JIH x. 06o6w;aH MeTO,ll 

TpaHccl_)ep-MaTpHIJ;, B cPMKCMpoBaHHOH TOqKe pe:rcyppeHTHOro OT06pa­

)KeHHH BbIBO.L(HTCH TOl.JHaH cPOPMYJia .ll;JIH napHOM KOppeJIHUHOHHOH 

cPYHKUMM. ,lJ;aJiee, MCIIOJlb3YH npeo6pa30BaHMe 5lttra-E9KCTepa (3Be3,lla­

TpeyrOJibHHK), .n:ByxBepIIIMHHaH Mo.n;eJib Ha peweTKe XycwMH c Koop­

.LlMHaUMOHHhlM q1:1cJioM q=2 oro6pIDKaeTCH Ha Mo,n:eJib H3MHra co 

crrHHOM I/2 Ha perneTKe EeTe c Koop.n;1:1Hau1:10HHbIM l.JMCJIOM q=3. 
B §2.2 paccMaTpMBaeTCH MO,lleJib H3MHra co CIIMHOM s M c 

MHOfOl.JaCTHqHblMH B3aMMo.n:eil:cTBHHMM BO BHeUIHeM llOJie Ha perneT­

Kax rn:na Eere. BhlBO.llMTCH cooTBeTcTByrow;ee pe:rcyppeHTHoe ypaB­

HeHMe. Onpe.n;eJIHIOTCH TpaHccl_)ep-MaTpHUbI M, A M A!. M, np11 ycJIOBMH 

CMMMeTpMqHOCTM BepIIIMHHOH cPYHKUHM ro, BblBO,ll;HTCH cPOPMYJia ,n;JIH 

napHOH KoppeJIHJ.J;HOHHOH cPyHKJ.J;MM npM npOM3BOJibHOM s . 
B §2.3 rroJiyqeHa aHaJilffMl.lecKaH cPOPMYJia .n;JIH pe:rcyppeHTHoro 

ypaBHeHMH MO,n:eJm l13MHra co CllMHOM 1/2 M c MHOroqacTMl.JHbIMM 

B3aHMO,lleHCTBMHMM BO BHeIIIHeM TIOJie Ha peIIIeTKaX TMna Ke:HJIM coc­

TOHw;e:H M3 MHoroyroJibHMKOB c p sepIIIMHaMM (pe6paMM). ITpli yc110-
BMM, qTo x=l HBJIHeTCH cPMKCHpOBaHHOH TOqKOH COOTBeTCTBylOw;ero 

OT06pa)KeHMH, HCCJie.n:yeTCH KpMTMqecKOe noBe.n;eHMe KOppeJIHUHOHHOH 

,llJIMHbl M BbJqMCJIHeTCH KpMTMl.JeCKHH ITOKa3aTeJib v= 1. ,[(OKa3bIBaeTCH, 

qTO B OKpeCTHOCTH KPMTMqeCKOH TOl.JKH MarHHTHaH BOCllPHMM'IHBOCTb 

X nporropUMOHaJibHa KOppeJIHUHOHHOH ,llJIMHe ~' x-~. 
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B mpemheii. MQ.Re paccMOTpeHa Z(4) KaJu16posoqmrn MO.lleJib 

Ilorrca c O,ll.HO- H ,ll.ByxrrJiaKeTHbIM rrpe,!lCTaBJiemieM ,ll.eHCTBIDI Ha 

TpeyroJibHOH H KBa,ll.paTHOH perueTKax. 

B §3.1 Z(4) KaJIH6poBoqHaJI MO.lleJib Ilorrca c O.llHO- H .llByxrrJiaKeT­

HbIM npe.ucTaBJieH.HeM ,ll.eHCTBHH Ha TpeyrOJibHOH H KBaJJ,paTHOH pe­

rueTKax OT06pIDKaeTCH Ha MO,ll.eJib 113.HHra co CIIHHOM 3/2 COOT­

BeTCTBeHHO Ha ruecTHyrOJibHOH H KBa,ll.pamoM: perueTKaX. HaH,n:eHbI 

<PoPMYJibI CBH3bIBaIOI.UHe napaMeTphI B3aHMO,lleHCTBHH KaJIH6poBoqHoH H 

COOTBeTCTByIOIUeH Cll.HHOBOH MO,ll.eJIH. 

B §3.2 HIDJ,ueHbI yCJIOBIDI HaJiaraeMbie Ha napaMeTPbI B3a.HMO­

.u;e:HcTB.H.H Z(4) KaJIH6poBoqtto:H MO.UeJIH Ilorrca c O.UHO- H ,!lByxnJiaKeT­

HbIM rrpe.u;craBJieHHeM .u;e:HCTBHH Ha TpeyroJibHOH pellieTKe rrp.H 

KOTOpbIX COOTBeTCTByIOIIJ;aJI MO,ll.eJib 113HHra co CIIHHOM 3/2 Ha llieC'TII­

r- ·-----.--r, · r ·· 1 
40 

yroJibHOH pellieTKe MO)l(eT 6bITb 

perueHa TOqffO. 11crroJib3YH ToqHoe 

perneHHe )lJIH CTIHHOBOH MO,ll.em1, 

HIDtlleHbI ,ll.Be Kp.HTHqeCKHe IIOBepx­

HOCTH H ,ll.Be K"PHTH:qeCKHe JIHHHH 

<Pa3oooro rrepexo.ua sroporo po,ll.a 

,ll.JIH Z(4) KaJI.H6posoqHQH MO,ll.eJIH i 
Ilorrca. IloKa3aHo, qTO Z(4) Ka- 11 

31 (i) 

JIH6poBoqHa.H MO,ll.eJib Ilorrca mi 

TpeyroJibHOH peruerKe H COOTBeT­

CTBYJOIUruI e:H MO,ll.eJlb M3HHra CO 

CIIHHOM 3/2 Ha rnecrHyroJibHOH 

perueTKe rrpHHa.zl)lexaT O,ll.HOMY H 

TOMY )l(e KJiaccy YffHBePCaJibHOCTH. 
B §3.3 HCIIOJib3YH YCJIOBHH 

HaJiaraeMble Ha rrapaMeTPbI B3aHMO­

.ue:HCTBH.H MO.ll.eJIH M31mra co crrH­

HOM 3/2 Ha KBa.u;paTHOH peIIIeTKe, 

0 L' c.. . --
0 2 1 

up@,,) 
PHC .1. 06nacn. c~ecTBOBaHHll A. nouepx-

uocreil H A. nuuHil. To'IKaM A H B coom=y­
IOT npoeKm!H A. JIHHHii Ha IDIOCKOCTh napaMeT­
pOB cxp<f:l12), cxp(~u). 

rrpH KOTOpblX gra MO,!leJib MO)l(eT 6b1Tb pemeHa roqHo, HaxO,!lHTC.H 

yCJIOBHH orpaHH:qHBaIOIIJ;He o6nacTb cyiuecTBOBaHH.H napaMeTpOB B3a.HMo­

.uei1:cTBH.H ,ll.Jl.H Z(4) KaJIH6poBoqHQH MO,lleJUf Ilorrca Ha KBa,ll.paTHOH 

pelIIeTKe. IlpH 3THX ycJIOB.H.HX, Ha OCHOBe TO'fHOfO perueHH.H MO.UeJIH 

M3HHra co CIIHHOM 3/2 Ha KBa.u;paTHOH pellieTKe, HaxO,ll.HTCH .llBe JIHHHH 

cpa30BhlX rrepeXO,ll.OB BTOporo po.u.a. IloKa3aHO, 'ITO Z(4) KaJIH6pOBO'fHaH 

MO,ll.eJib Ha KBa.u;paTHOH perueTKe H COOTBeTCTByIOIIJ;aH e:H MO,ll.eJlb M3HHra 

co CTIHHOM 3/2 Ha KBa.u;paTHOH perneTKe IIpHHa,uJie)l(aT O,ll.HOMY H TOMY )l(e 

KJiaccy yttHBepCaJibHOCTH. 

' 

J 

l 
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B 11em«e_nmoii 2.11.Qllt! HCCJie.n.oBaHbI KOMIIJieKCHbie HYJIH cTaTHCTHqec­

KOH CYMMbI (HYJIH Rttra-JIH H <l>Hruepa) ,ll.JIH MO.ZJ.eJIH Ilorrca H MO,ll.eJIH 

M3HHra c MHoroqacTH'fHbIMH B3a.HMO.UeHCTB.H.HMH Ha pellieTKax THna 

Ke:H:JIH BO BHenrneM MarHHTHOM rroJie. 

B §4.1 rroKa3aHo, qrn KOMTIJieKcH1>1e ttyJIH craTu:cmqecKo:H CYMMbI 

,ll.JI.H MO,ll.eJie:H Ha perueTKax THIIa Ke:HJiu:, KOTOpbIM COOTBeTCTByroT O,ll.HO­

MepHbie peKYPpeHTHhle OT06pIDKeHHH, COOTBeTCTByIOT TeM 3Ha'feHHHM 

BHellIHHX rrapaMeTpOB MO.UeJie:H IIPH KOTOpbIX COOTBeTCTByIOIIJ;He peKYP­

peHTHbie OT06pIDKeHHH HMeIOT XOTH 6hl O,ll.HH HeHTpaJibHhl:H nepHO,llH­

qecKHH UHKJI. ,llatto onpe.n;eJieHHe MHoxecTBa THrra MaH,ll.eJI1>6pOTa )lJI.H 

o.uttoMepHI>IX peKYPpeHTHbIX OT06pIDKeHH:H Ha perneTKaX nma Ke:HJiu:. 

B §4.2 pa3pa6oTaH aJiropHTM ,ll.JIH qHcrreHHoro u:ccJie.n;oBaHHH 

Hyne:H RHra-JIH u: <l>muepa ,ll.JIH MO,ll.eJie:H Ha perneTKax nma Ke:HJIH, 

KOTOpblM COOTBeTCTBYIOT O,ll.HOMepHbie OT06pIDKeH.H.H. MeTO,ll. OCHOBhl­

BaeTC.H Ha HCCJie.U.OBaHHH CXO,ll.HMOCTH op6HT KPHTHqecKHx ToqeK 

cooTBeTcTByromero peKYPpeHTHoro oTo6pa)l(emrn. OH rro3BOJIHeT 

O,l:J;HOBpeMeHHO onpe,ueJIHTb cPa30Bble rrepeXO,ll.bI KaK rrepsoro TaK H 

BTOporo po):la B HCCJie.uyeMbIX MO.lleJI.HX. CooTBeTCTByIOIIIaH KOMilbIO­

repHa.H rrporpaMMa, HarrHcaHHaH Ha .H3bIKe C++, npe.n;cTaBJieHa B 

npmmxeHHH B .u:accepTauHH. 

B §4.3 npHMeH.HH q11cneHHbIH MeTO,ll. pa3pa60TaHHhIH B §4.2, 
HCCJie,!lyIOTC.H MHOXeCTBa Hyne:H RHra-JIH H <l>u:rnepa ,ll.JI.H MO.lleJie:H 

~ 

e •·· 
H 

-1 

_, 

-· -· ·I: ·l. _, Re µ 

Puc.2. Hy;m Rura-JI:u: MOJleJIH lliHHra 

ua pemence Eere npa KOOPJlllH~HOH­
HOM 'IHCJie peUie'OOl y=3 H exp(2J'/k1)=3. 

E--< 
~ 

= H 

-· 
•l.$ -1 ·•·'Re 0 kT '·' l.S 

PHc-3. HynH <l>Hmepa MOJleJIH l13HHra 

Ha pemeTKe Eere (y=3) npH OTCyTC'l1lHH 

BHCUJHero IlOJlll H J'= 1. 
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lifattHra co CIIHHOM 1/2 H c MHoroqacTHqHbIMH B3aHMO.l(eHCTBHHMH BO 

BHenrneM none Ha perneTKaX Eere H XycHMH. 1IHcneHHble pe3yJibTaTbI 

cornacyioTCH c paHee IIOJiyqeHHblMH .u;aHHblMH ):(JIH 3THX MO.n;eJieH. 

BrrepBbie rroKa3aHo, qTO KapTHHbI Hyne.H RHra-Jin H <l>Hrnepa 

co.u;ep)KaT B ce6e KOIIMH H3BeCTHOfO MHO)KeCTBa MaH)leJib6poTa ):(JIH 

KBa.n;paTHqHoro OT06paxeHHH z~z2+c. 3TO HBJUieTCH IIO)lTBep)l()leHHeM 

He)laBHO .n;oKa3aHHoro .LJ:ya.n;H (Douady) H Xa6ap.u;oM (Hubbard) 

CBOHCTBa YHHBepcanbHOCTH MHoxecTBa MaH.u;eJib6pOTa. 

::i. 

:::s.. 

s .... 

" 
·• ' Re'µ 

PHc. 4(a) 

':i\e µ'·' 

l.t 

:::s.. 
E ...... 

f-o 
~ 

E 
H 

·•·'Re fer '·' 
PHc.5 

'·'Rel.'µ u.i. J.0.1 u., 

PHc. 4(6) PHc. 4 (B) 
PHc. 4. (a)-(e) Hynu SIHra-JlH Mone.rm Ilorrca Ha peme'!Ke Sere npu KOOPll:HHRJUIOHHOM 'lHCJie 
peme'IXll y=3, Q=0.8, exp(2J'/kT)=3. 
Puc. 5. HyrrH cf>Hmepa MOAeJIH Ilorrca HapemeTI(e Eere (y=3) npu Q=l.2, J'=I, H=O. 
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B § 4.4 Mccne.n;yioTCH HYJIM. Rma-Jhi: H <I>mnepa MH Q-
. rroJHUHOHHo.H Mo,n;eJIM Ilorrca Ha perneTKe EeTe )lJIH Heuenblx 3Ha­

qeHHH O<Q:s2. IlpoBo.n;HTCH .n;eTaJibHbIH aHaJIH3 KapTHH eyne.H RHra­
JlM H <l>Hrnepa. ,[(anee o6cy)l()laIOTCH He)lOCTaTKH H rrpeHM)'Ill;eCTBa 

MeTo.u;a Mccne.n;oBaHHH Hyne.H RHra-JIH M <l>Hrnepa rrpe.u;cTaBJieHHoro B 

3TOH rJiaBe. .LJ:enaIOTC.H BblBO.l(bI H paccMaTpHBaeTCH B03MO)KHOCTb 

rrpHMeHeHHH 3TOro MeTO)la ):(JIH HCCJie)lOBamrn .llPYfHX CMCTeM. 

B 3flKJUOJteHUU npeiJcmaBAeHbl OCHOBHbie pe3yJibTaTbI pa60Tbl: 

1. Orrpe.n;eneHbl H Mccne.n;oBaHbl Mo.uenH l·fairnra c rrpoM3BOJibHbIM 

CIIHHOM s H c MHoroqacTHqHbIMH B3aHMO.l(eHCTBHHMH BO BHernHeM 

none Ha perneTKax THrra EeTe. MeTO.UOM TpaHcc).Jep-MaTpHU BbIBe­

.n;eHbI TQqHbJe cPOPMYJibI MH rrapHOH KOppeJIHUHOHHOH cPYHKUHH. 

2. .LJ:ns:i: MO.UeJIH H3MHra co CIIHHOM 1/2 H c MHOroqaCTffqHblMH B3aHMO­

.n;e.HcTBHHMH BO BHernHeM IIOJie Ha peIJJeTKax THIIa Eere BblBe,lleHa 

o6ma.H cPOPMYJia ):(JIH peicyppeHTHOfO OT06paxeHHH. IlonyqeHbI 

TOqHbie cPOPMYJibI H HCCJie)lOBaHO KpHTJiqeCKOe IIOBe.n:eHHe KOp­

peJI.SIUMOHHOH .l(JIMHhI H MarHHTHOH BOCIIpHHMqHBOCTH. Ilo.n;cqMTaH 

KpHTHqecKHH IIOKa3aTeJib )lJIH KOppeJIHUHOHHOM .l(JIHHbI v= 1. 
3. HaM:.n:eHhI ToqHbie perneHMH H Hccne.n;oBaHo KpHTHqecKoe rroBe­

.ueHMe Z( 4) KaJIH6poBoqHOM MO.UeJIH Ilorrca c O.UHO- H .UByxTI.JiaKeT­

HbIM rrpe.ucTaBJieHMeM .ue:HCTBHH Ha TpeyroJibHOM H KBa)lpaTHOH 

perneTKax. 

4. PaccMaTpMBaIOTCH KJiacc11qecKHe Mo.n:enM, KOTopbIM cooTBeTCTBYJOT 

0.llHOMepHbie peKYPpeHTHbie OT06paxeHHH Ha perneTKax THJia 

KeM:JIM. IloKaJatto, qTo HYJIM cTaTHcTHqecKo:H CyMMbI, paccMmpH­

BaeMo:H KaK cPYHKUHH OT KOMIIJleKCHbIX BHelllHHX rrapaMeTpOB 

MO.UeJIH (KT HJIM MafHHTHOe IIOJie), COOTBeTCTBYIOT 3HaqeHHHM 

BHeIIIHHX rrapaMeTpOB MO.lleJIH rrpH KOTOPbIX peKYPpeHTHOe OT06pa­
}l(eHJ1e HMeeT XOTH 6b1 o.rurn HeiiTpaJibHhIM rrepno.n:nqecKH:H UHKJI. 

IloKa3aHo, qTo HYJIH RHra-Jin H <l>:funepa .uns:i: KJiaccnqecKHX 

MO)leJie:H Ha peIIIeTKax THIIa Ke:H.JIH COOTBeTCTBYIOT MHO)l{eCTBaM 

nma MaH.UeJib6porn peKYPpeHTHbIX oTo6pa)l{eHHH Ha KOMIIJieKc­

Ho:H IIJIOCKOCTH MarHHTHOro IIOJIH H TeMnepaTYPbI COOTBeTCTBeHHO. 

5. Pa3pa60TaH anropHTM MH ~cneHHoro 11ccne.n;0Battm1 KOMIIJieKCHbIX 

HyJieH CTaTMCTHqecKOM CyMMbl ):(JI.Si KJiaCCMtJeCKHX MO.lleJleii: Ha 

perneTKax nma Ke:HJIH. Mccne,noBaHbl HYJIH RHra-JIH H <I>nrnepa MH 
Mo,nenn Ilorrca Ha perneTKe EeTe H MH Mo,nemr M3HHra c MHoro­

qacTl{qHbIMH BlaHMo.n:e:HcTBHHMH Ha perneTKax EeTe H XycHMH. 
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BrrepBhle rroKasaHo, qro KapTHHDI H}'Jietl: SIHra-JlH H <l>muepa 
CO,llep:xrnT B ce6e KOIIHH H3BeCTHOfO MHOXecTBa Maimenb6poTa .llJHI 
KBa.n;paTHtIHOfO OTo6paxeHIDI z ~ z2+c. 
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