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1. ITOCTAHOBKA 3AL(AqM 

B HaCTOHIUee apeMH 6oJibiiioe BHHMaHHe y,neJureTCH npo6neMe caepx

rrpoao.n;HMOCTH, B traCTHOCTH ,IJ;)K03ecpcoHOBCKHM KOHTaKTaM. B IUUQie 

pa60T /1-5/ paCCMaTpi-IBalOTCH MaTeMaTHqecKHe MO)J;enH H paCtleTbl xa

paKTepHCTHK O,UHQCJIOJ1:HbiX ,lJ;)K03e<flcoHOBCKHX nepeXO,ll;OB C MHKpOHeO,IJ;

HOpO,UHOCTHMH. AHaiiOrl-ltiHaH MeTO,D;HKa rrpHMeHeHa B npe.n;CTaBJIHel\i:IOft 

pa6ore .UJIH .n;ayxcnoHHoro nepexo.na. 

PaCCMOTpHM CHCTeMy, COCTOHIUYIO 113 .D.BYX ,ll;)K03ecpcoHOBCKHX KOH

TaKTOB ,UJIHHbl 2R, B nepBOM H3 KOTOpbiX HMeeTCH HeO,UHOpO,lUIOCTb lllHpH

Hbl 11- • EcnH nepexo,n;bi HaXOAHTCH Ha paccronHHH, MeHhllieM, 1.1eM pa.r:ucy-c 

KOppeJIHIJ;HH KyrrepOBCKHX nap, TO nepexO,JJ;bl OKa3hlBaiOTCH CBH3a:HHbi

MM/S/. TaKaR: CHCTeMa OllMCb!BaeTCH <l;>yHKIUIHMM ¢ 1(x) , ¢ 2 (X) , KOTOpbie 

HBJUUOTCH pacnpe,UeJI€HHHMH MarHHTHOrO IIOTOKa COOTBeTCTBeHHO B,ll;OJih 

nepaoro H BTOpOrO nepeXO,IJ,OB H y,IJ,OBJieTBOpRIOT CJie,r:r,yrom;eH CHCTeMe 

HeJII-IHeHHhiX ,II,H4Jcl>epeHI..UiaJihHbiX ypaBHemffi C rpaiUitffibiMH yCJIOBIDIMH 

sToporo po11a: 

¢;' + a¢'2 = i 0 
(x) sin¢ 1 + y(x), (1.1) 

sin¢
2

+y(x), (1.2) 

¢j_(±R) ho, 
(1.3) 

¢~ ( ± R) h 0, 
(1.4) 

r11e a - KOHCTaHTa CBH3M MelK;L\y nepexoAaMM, 0 :0: a <1; j D (X) - 3a,!laHHaR: 

<l;>yHKQMH, MOIIeJIMpyiOIIIaH HeO/IHOpO/IHOCTL umpMHbl /1- B nepBOM )()K03e<l;>-

COHOBCKOM nepeXO/Ie/ 2/, j
0

(x) =l-Sech2(~X); y(X)- nJIOTHOCTL 
/1-

BHelll;aero TOKa, COrJiaCHO MO,IJ,eJIH, npe,IJ,JIO:IKeHHOH B I 4/ , 

y(x) 

" - 2 arctg 2.. 
R 

a,r:r,ecL Y - cpe,II,HRH nJIOTHOCTh TOKa, a 8- napaMeTp, 8 << R . 
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BenwrnHa h 
0 

rrpe,n;cTaBJIHeT co6oH aHaqeHHe MarHHTHoro nonR Ha KOHu;ax 
nepexona. 

YcToHliHBOCTb HJIH HeycToHtrn:socTL pemeHHH ¢ 1 (x), ¢ 2(x) aa,naliH 
(1.1-4) onpep;eJIHeTCH 3HaKOM MHHHMaJibHOrO co6CTBeHHOrO qHCJia A min 

cneKTpaJibHOH 3a,D;atrn:, nopo)f(,L(eHHOfi 3THM pellleHHeM: 

,/," 
-'I' 1 ·'·" -ao,p2 + in(x) cos¢ 1 1/f 1 ~ A 1/f 1 (1.5) 

·'·" -'1'2 - aljr i' + (1.6) 

1/f !( ±R) ~ 0, (1.7) 

<f2 (± R) ~ 0. (1.8) 

llpH Amtn > 0 peweHHe ycTOHliHBO, npH A min< 0 - HeycTofitrn:Bo. Cnyqafi 
A 1 ~o cooTBeTcrnyeT 6mjJypi<al.\HH pememrn. mn 

2. qHCJIEHHblfl AJirOPHTM 

llycTh reoMeTpHqecKHe napaMeTphi ,IOKoae<f>coHoBCKHX nepexonoa R, /J. , 
8 aa<t>HKCHpoaaHhi, a TaK)Ke 6y.n;eM Clfl:ITaTh aa.n;aHHhiMH BeJIHtrn:HaMH y, A. 
PaccMoTpHM <jlyHI<lJ,HlO 

F(z) 

- ¢ ;- - a¢;; + j n<x) sin ¢ 1 + y(x) , 

-¢~-a¢~ + sin¢ 2 + y(x), 

¢1( ±R) -ho 

¢'2 ( ± R) - h o • 

-1/f'{ -a<f2' +<in(x) cos¢ 1 - A)</f 1 

-<f2 -a<fi' +( cos¢2- A) <f2 • 

<f'1 (± R) • 

<f2(±R), 

r.n;e nepeMeHHa.FI Z = ( ¢
1
, c/>

2
, 1/Jl' 1/1

2
, h 0). 0CHOBHRR H,ll;eJI 14• Sf 3aKJIIOllaeTCH 

B paCCMOTpeHHH ypa.BHeHHH 

F(z) ~ 0 (2.1) 
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KaK HeJIHHeflHOii 3a,r:r,aqH Ha C06CTBeHHhie 3HaqeHHR CO CIIeKTpaJibHbiM napa

MeTpOM h 0 . Ey,o;eM HCKaTb pellleHHe z* B Krracce <PYHKUHH, YAOBJieTBopmo

I.WiX ycrrOBHIO HOpMHpOBKH C06CTBeHHOH ¢lyHKUHH nepsoro ,lJ)K03e¢lcoHOB

CKOrO nepexo.na 

R 2 r </; 1 (x) dx = l . (2.2) 

-R 

Tipe,u,ITOJIO)I(HM, qTQ TRKOe perneHHe cyruecTByeT H fiBJifleTCJI H30JIHpOB3.HHblM. 

Tor,u,a ,llJIJI OTbiCKaHHJI z* 6y,neM HCIIOJib3oBaTh aenpephmHhlli a.Harror MeTo,n;a 

Hh!OTOHa : 7,Si . ilapaMeTpHsyeM z B (2.1) aenpephmHhiM napaMeTpoM t: 

Z = Z (t) , 0 ~ t < +oo H paCCMOTpHM 3BOJIIOI..J;HOmib:lli npoi..J;eCC 

F' (z(t)) dz(t) + F(z(t)) = 0, 
dt 

z (0) = z 0 ' 

(2.3) 

(2.4) 

r11e qepes F '(z) o6osHaqeHa npoH3BO)J;HaH <I>perne onepaTopa F(z) , a z 0 eCTb 

HaqaJibHOe llpH6JIH::JKeHHe K HCKOMOMY pellleHHIO. ilpH YCJIOBHH Henpephm

HOCTH <l>YHKUHH F(z) H F: (z) , a TaKlKe orpaaaqeaaocm F' (z) - 1 B aeKo

Topo:H OKpeCTHOCTH TQqKH z* ¢lyHKI..J;IoiR: z(t) npH t-++oo CXO,[I;HTCJI C TQq

HOMy perneHHlO Z *. 
~HcKpeTH3aUHH ypasaeHHH (2.3) npose)leaa no HBHOH cxeMe 3arrepa 

c nepeMeHHbiM waroM.' Bbr6op HTepa.r.uroHHoro mara ,u,erraeTCJI cnoco6oM, 

npe,U,JlO)KeHHbiM B ;g/. Ha k-H HTepan;HH npH H3BeCTHOM 3HaqeHHH nepeMeH

HOfl z k, pelllaJI rrHHeflayro 3a,r:r,aqy, 

(2.5) 

k 
meyT npaparneaae w . Cnei\Y!Ol\.!ee npa6na>KeHHe HaxOI\HTCH no <!>OPMYne 

k+1 k k 
z = Z + rk W 

OnTHMaJibHbiH war 

0,1, 
8(0) 

~ 0,1, 
8(0) + 8(1) 

8(0) 

8(0) + 8(1) 

1, 
8(0) _..:.,:_;..,_ __ > 0,97 ' 

8(0) + 8(1) 

rAe 8(r) =IIF(zk+rwk)ll 2 =<F(Zk+rWk), 
3 



0pHBe)leM TIO)Ip06HyiO 3anHCb COOTHOliieHHH (2.5); npH 3TOM npHpai!IeHHe o6o3HaliHM qepe3 

k (rk rk k k k w ~ 1' 2•p1,p2,g ). 

a H3BeCTHhrii BeKTOp 

Zk=(¢f,¢;,~~-~~,h~) 
(AJIH ynpOIIJ;eHHH 3anl:ICH B .l1;3JibHe:fiiiieM HH,ll;eKC k HTepauHH onycKaeM) 

(f 1 +af2 + ¢ 1 +a¢ 2)"=i0 cos¢ 1f 1 +iosin¢ 1 + y(x) =0, (2.6) 
(f 2 +a f 1 + ¢ 2 +a ¢ 1 )" = cos ¢ 2f 2 + sin¢ 2 + y(x) = 0, (2.7) 

(f1 + ¢ 1) '(± R) = g+ h 0, (2.8) 

(f2 + ¢ 2 )'(± R) = g + h 0 , (2.9) 

(P 1+aP 2 +~ 1 + a~2)"=<J 0cos¢c,\)p 1 -

- i 0 sin¢ 1f!f 1 + Ooeos¢ 1 -,\)~ 1 = o~. 

(P 2 +aP 1 +~ 2 +a~l)"=(cos¢2-,\)p2-

(p 1 + ~ 1 )' (±R) = 0, 

(p2 +~2)' (±R) ~ 0. 

- sin¢ 2~ 2f 2 + (cos¢ 2 -,\)~2 =0, 

Cro,n;a HMO ,no6aBHTL TaiOKe COOTHoliieHHe OpTOrOHaJibHOCTH 

(2.10) 

(2.11) 

(2.12) 

(2.13) 

<~ l' p 1 > = 0' 
(2.14) 

BbiTei<a!Olllee H3 yCJIOBHH I<OpMHpOBI<H (2.2). 
,[(JIH peliieHHH CHCTeMI.I (2.6-14) BOCITOJIL3yeMCH "MeTO,ll;OM OKafiMJieHllii"- 6y.n;eM HCKaTL pemeHHe B BH.lJ;e 

4 

f 1(x) ~ a 1 (x) + gb 1(x) 

f 2(x) = a 2 (x) + gb2 (x) 

p 1(x) = c1 (x) +gd 1(x), 

p 
2
(x) = c 2 (x) + gd2(x) • 

(2.15) 



,llnFI HOBbiX HeH3BeCTHbiX ¢>YHKUHH a 1,a2, b 1,b2 , c 1,c 2 ,d 1,d 2 rronyqa

lOTCFI CJle)J.ylOIUHe ypaBHeHHFI: 

(b 2 + a b 1) " ~ COB¢ 2b 
2 

bi(±R)~l, 

b~(±R)~l, 

(c1+ aC2+t/11+at/J2)" ~(jocos¢1-l.)c1-

- io•in¢1t/J1a1 + (jocos¢1- l.)t/11 

( d 2 + ad 1) " ~ ( COB¢ 2 - A ) d 2- Bin¢ 2t/J 2 b 2 ' 

dj(±R)~O, 

d2C±R) ~o. 

(2.16) 

(2.17) 

(2.18) 

(2.19) 
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I1pnpall.l;eHHe g HaXO,ll,HTCR TaK: 

g ~ - <C 1' </J 1 > I <d 1' </J 1 > . (2.20) 

Tai<HM o6pa30M, 3aMeHa (2.15) n03BOJIReT caecnr 3a.uaqy o BbitJHcneHHH 

npHpai.IJ;eHmi cl>yHKU.Hii K perneHHJO tJeTbipex rpaHHtJHbiX 3a.Uall c nonapHo 

O,llJ.IHaKOBbiMH .um:PcPepeHU.HaJibHbiMH OrrepaTopaMH H pa3HbiMH rrpaBbiMH 
tJaCTHMH. 

3. qYICJIEHHMI PEAJIYI3AUYIH 

PaCCMOTpHM CHCTeMy JIHHeJ1HbiX .UHcPcPepeffi..J;HaJibHbiX ypaBHeHHii OTHO
CHTeJibHO HeH3BeCTHbiX U(X), V( X) : 

u + av"' ~ q 1(x) u + r 1 (x) , (3.1) 

v" + aU
0 

~ q 2 (x)v + r 2 (x) - R ,S X :5. R ' (3.2) 

u'(±R) s 1 , (3.3) 

v' ( ± R) "2· (3.4) 

CtJI1TaR q
1(x), q

2
(x), r

1 (x), r 2 (x) ,a, Sp s 2 H3BeCTHbiMH.KaHa.nOrHtJHOMy 

BH.Uy nyTeM ITpOCTOrO nepeo603HatJeHHR npHBO,llHTCR Jiro6aR H3 rpaHHtiHbiX 

3aaaq (2.16-19). ,[\IIR qHcJieHHoro perneHHH aaeaeM Ha HHTepaane [ -R, R] 
paaHOMepHyiO CeTKY 

C rnarOM h ~ 2R/N.)J;JIH npOH3BOJlhHOH cj:>yHKijJ.!H f(x) qepe3 f I o603HaqHM 

)J;JIH annpoKCHMaLIHH ypaaHeHHii (3.1-2) BO BHyTpeHHHX y3rrax ceTKH 
w npHMeHHeM <l>opMyJibl HeRBHOrO tiHCJieHHOro .U.Hcl><l>epeHUHpOBaHIDI 
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B npaBbiX qacTax <!>opMynhr ( 3.5) M 1 HaHAeM H3 paaeHcma 

KOTOpOe CtJ:HTaeM crrpaBe,IVIHBbiM BO BCeX BHyTpeHHHX TOtJ:Kax CeTRH cu • 

rpaHH~bie YCITOBH>I (3.3-4) 1\IT>I qHCITeHHOrO peiiieHH>I 3aMeHHM npH 

nOMOIIIH <!>opMyn 

y' 
0 

y' 
N -

1
-(25yN- 48yN 1 + 36yN_2 -16yN_3 + 3yN_4 ) + O(h 

4
). 

12h -

llposeneHHa.H annpoKCHMan;HH HMeeT qernepTnrH rropn;n;oK no mary ceTKH. 

HTaK, nocne AHcKpeTH3aQHH 3a)J;aqH ( 3.1-4) npHXOI\HM K cHcTeMe nH

HeHHbiX ypa.BHeHIDi OTHOCHTeJihHO HeH3BeCTHhiX 

)J,anee ITpH ITOM011Uf Ce;l:l;bMOrO H BOChMOrO ypa.BHemrif: IIHHelfiloil CHCTeM&I, 

B KOTOpbie BXO,UHT HeHaBeCTHhle U 
2

, V 
2 

, US, V g , U 4' V 
4 

, HCKJI!OtJHM H3 rrepao

ro If BTOporO ypa.BHeHHif, IIOJIYtJ:aiOI.l.{HXCH H3 rpaJUitiHhiX YCJIOBilli B TOllKe 

X=-R, HeH3BeCTHhie u 4 , V 4 . A ITOTOM, HCITOJlb3YH UfiTOe H llleCTOe ypaaHe

IDIH C HeH3BeCTHbiMH U l , V l , U 
2 

, V 
2 

, US , V S, HCKJIIOlll:IM H3 rrepBbiX ABYX 

ypaBHeirUIH: U S' V g . 3aTeM H3 IIOCJie,lUIHX @YX ypasHeHmi CHCTeMbi, anrrpoK

CHMHpyiOIIJ;HX rpaHHtiHhie YCJIOBHH B TOtiKe X = R, aHa.JIOrHliHO HCKJIIOtrnM 

U N-4 , VN-4 , U N-3 , V N -3 . nocne 3TIIX npeo6pa30BaHHll MaTpH:Qa JIHHeH

HOft CHCTeMbi 6y,IJ;eT COCTOHTb H3 6JIOKOB O,IJ;HHaKOBOrO pa3Mepa: BbiCOTbi 2 

H rnHpHHhi 6. TaKaH MaTpHIJ;a H3secTHhiM cnoco6oM npHBO,IJ;HTCH K sepxae

MY TpeyroJILHOMY BH.D;Y 
1111

• 3aMeTHM, tiTo MaTpHUhi JIHHeHHhiX 3a.ua,q 

y nap 3a,IJ;ati ,lJ,JIH a
1
, a

2 
H b1 , b 2 , a TaK)Ke c 1, c 2 H d 1, d 2 o,IJ;HHaKOBhi, oT

JIHtiaiOTCH JIHllib BeKTOpbl npa.BbiX tiaCTeft. no3TOMY ,lJ,JIH tieTbipex 3a,IJ;ati 

He06XO,IJ;HMO TOJibKO ,IJ;BIDK,llbl nposeCTl:f onepan;HH npHBe,IJ;eHHH MaTpHUbl 

JIHHeHaoH CHCTeMhl K TpeyroJibHOMY BH.D;Y. 

B <!>opMyny (2.20) 1\IT>I npHpaiiieHH>I g BXOMT HHTerpanbi, KOTOpb!e 

BhitiHCJIHIOTCH no cllopMyne CHMrrcoaa. 

3MaH"e co6cmeHHoro q11cna >-;: 0 He 03HaqaeT Toro, qTo 3MaHHoe A 6y

,IJ;eT MHHHMaJibHbiM B Ha6ope C06CTBeHHhiX trncen: 3a,IJ;aHHOe A MO)KeT OKa-

3aTbCH BTOpbiM, TpeTbHM, ••. , n-M C06CTBeHHbiM 3HatieHHeM. ,llJIH O,IJ;HO-
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CJiolfiloro nepexo,n;a !4 •. 5/ MHHHMaJlbHOCTb A npoaepHeTcH .n;ocTaTol.JHO 

npocTo npH noMoiiUI OCIUIIDIHUHOHHOH: TeopeMbi. B paccMaTpHaaeMoM cny~ 

1.1ae Heo6xo.n;HMaH rrposepKa MHHHMa.JibHOCTH 3a,Ua.HHoro co6crneHHoro l.IHCJia 

A rrpoBOI\HTCH cne.z:~yiOI11HM o6pa3oM. B yprumeHHHX (1.5-8) nepei\.z:~eM 

I< HOBbiM HeH3BeCTHbiM <jlyHI<IlHHM ~(X) , ~(X) , 

Tor.z:~a CHCTeMa OTHOCHTeJibHO ~(X) , ~(X) 6y.z:~eT BblrJIH,LieTb Tai<: 

en 1 0 " , = --- 0 cos ..,.. 1 2(1+a) 

I 

~(±R) = 0, (3.6) 

AnnpOKCHMHpyH TIOJIYlJHBIIIYlOCH CHCTeMy Ha ceTKe w CO BTOpbiM IIOpH,lJ;KOM 

annpoKCHM~ TIO IIIary CeTKH, IIOJIYl.JHM JIHHelfilyiO CHCTeMy OTHOCHTeJibHO 

HeH3BeCTHbiX 

~ 0' 7J 0' c; 1' 7J 1 ' e 2' 1J 2 ' •••• , eN -ll ' 1) N-1' eN' TJ N ~ 

MaTpHu;a JIHHefiHofl CHCTeMbl IIHTH,n;HarOHa.JibHa H, CJieLJ;OBaTeJibHO, MO>KeT 

6hiTb JierKO npoaepeHa Ha IIOJIO)KHTeJibHYIO orrpe,n;eJieHHOCTb IIpH llOMOIIJ;H 

LU-p8.3JIO»eeHHH. Tpe6oaa:aHe noJIO)KHTeJihHOil onpeneneHHOCTH .n;HCKpeTH-

3HpOBa.HHoH 3a,D;a1JH ( 3.6) 3KBHBaJieHTHO Tpe6oaaHHIO MHHHMaJlbHOCTH 3a

,D;aHHOrO co6craemmro lJHCJia A: A min = A . 

4. HEKOTOPh!E PE3YJihTAThl 

B xo.n;e trn:CJieHHoro ::.KcrrepHMeHTa HCCJie,n;oaanHCL ,n;)Ko3e<PcoHoacKHe 

rrepeX0/1bl ,LIJIHH 2R = 10 H C pa3MepOM Heo,LIHOpO,LIHOCTH Ha nepBOM nepexo
,Lie I' = 1 . .[\JIH pac'leToB 6panacb ceTI<a c rnaroM h=O,l, napaMeTp 8 a pac
rrpe,~J;eneHHH TOKa ctrn:TancH paaHhiM 0,2. HcKaJIHCL ycToill.JHBbie peiiieHHR: 
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a6JIH311 TOqKH 6u¢ypKai..J;HH, TipHHHMaJIOCb 3HaqeHHe MHHHMaJibHOrO co6-

CTBeHHOrO qJiCJia- 0,05. 
B Kaqecrne HaqanbHhiX rrpH6JIH:>KeHHH 6pannch nn6o ¢mroKCOH, nw6o 

KOHCTaHTa, B 3a.BHCHMOCTH OT KOHKpeTHhiX yCJIOBHif. 

EcTecTBeHHo, qTo a cHcTeMe H3 ,nayx .LOK03e¢coHoacKHx nepexo.uoa 
cymecTayroT TaK Ha3hiBaeMbie MeH:ccHepoacKHe peweHHH - TaKHe pacnpe
.ueneHHH MarHHTHOrO llOTOKa, KOr)la none llpOHHKaeT B nepeXO.Uhl TOnhKO 

Ha .UnHHbl, CpaBHHMhie C nOH.llOHOBCKOif AJIHHOif. 0Ka3anOCb, qTO BnHHHHe 
aenHqHHhl KOHCTaHThl CBJI311 a Ha KpHTHqecKHe KpHBbie, TO eCTb 3aBHCH

MOCTh y(h J rrpH 3a):(aHHOM 
co6cTBBHHOM 3aaqeaHH A > 0, 
6nH3KOM K aynro, cna6oe. 

06Hapy:>KeHhi perueHHH cne
.uyromero BHna: a nepexo.ue 

C HeO,Z:UIOPO.UHOCTblO MarHHT

HO€ none JIOKaJIH30BaHO Ha 

MHKpOHeO.D:HOpO,UHOCTH; B 

O.D:HOpO,ll;HOM nepexo.n;e Ha6JIIO

.n;aeTCH noxo:>Kee pacrrpeAene

HHe MarHHTHOrO TIOJIH (pHc.l), 

HO CMell(eHHOe OT ll;eHTpa. 

(HaiTOMHHM, ~TO ecnH <j:>yHK
IUHI ¢ (x) - pacrrpeueneHHe 
MarHHTHOrO fiOTOKa, TO ¢ "(x) 

- 3HaqeHHe MarHHTHOrO TIOJIJI 

B TOqKe C KOOp)J;HHaToif X) . 

IIpoae.n:eH aaanH3 BJIHHHHH 

KOHCTa.HTbl CBH311 Ha KpHTH-

qecKHe KpHBhle ,l])IH TaKHX pe

IlleHHfi. II pH a, 6nH3KHX K Hy

nro, TIOA06Hble COCTOHHHH cy

lll;BCTBY:EOT JIHlllh a y3KoH "me

nn" B ITJIOCKOCTH (y, h0 ). flpH 

yBeJIHqeHHH KOHCTa.HTbl CBH311 

o6nacTh cyrn;ecmoaa.HHH rum-

norH'lJHhiX pacnpe.n:eneaHH 

MarHHTHoro nona pacwHpHeT

CH npH aeayneBbiX ToKax qepe3 

nepexo.n. B OKpecTHOCTH Toq

KH a '0,192 i<pHBaFI y(h 0) J<a
caeTCJI OCH y = 0 11 npH )l;anb

HeifilleM yBeJIHqeHHH KOHCTa.H

Thl CBH3H nepeceKaeT ee, nepe-

-; 
":; 
u. 

' ~ 
' ~ 

2.8 

2.3 

1.8 

1.3 

0.8 

0.3 

-0.2 
-5.0 

0.18 

0.6 

·2.5 0.0 2.5 

Puc. 1 

1.0 1.4 1.0 
Ho 

DAL.FA==.02: .07;. 14; .2; .5 

Puc. 2 

5.0 
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XQ)l,H B KpHByiD, COe,IJ;HHHIDlllYID ,IJ,Be TOliKH Ha OCH y = 0 (pHC.2). 0TMeTHM, 

liTO KpHTHllecKHe KPHBbie npH scex ,IJ;onycTHMhiX a ( 0 S a < 1) )l,JIH :3Toro 

THIIa peweHHil He nepeceKaiDT OCh h O = 0, TO eCTb TaKHe KOHQJHrypaQHH 

cyi.I..J;eCTBYIOT B ,IJ;OCTaTOliHO 60flhlllHX MafHHTHbiX IIOnHX. 0TCID,IJ;a MO)I(HQ 

C,UeJJaTh BbiBO,IJ;, liTO COnHTOH Ha HeO,IJ;HOpO,ll;HOCTH OTTaJIKHBaeT COJJHTOH 

a OAHOPO.IJ.HOM nepexo.ue, HO 6onhwoe MarHHTHoe none Ha KpaHx rrepe

xo,IJ;a He ,IJ;aeT "pa3BaJ1HTbCH" yCTOfJ:liHBOMY COCTOHHHIO npH BCex 3HalleHH~X 

KOHCTaHThiCBH3H a. 

-; 

"' u. 

" u 

' u - , 

-3 
-5.0 

"T 0.4 

0 

' ' 0 

'"' 
0.2 

0.0 
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Tenepb MO)I(HO rrpe,IJ;ITOJJO>KHTh, 

liTO B ,IJ;ayxcnofJ:HOM ,IJ;JK03eQJco

HoacKOM nepexone cymecTByiDT 

peweHHH H TaKoro THna: B nepaoM 

rrepeXO,IJ;e Ha HeO,UHOpO,ll;HOCTH CO

cpe,llOTOlleHo MarHHTHoe none (co

JJHTOH), a B QeHTpe O,ll;HOpO,ll;HOrO 

nepexo.ua TaKJKe noKaJIH30BaHO 

MarHHTHoe none, Ho o6paTHoro 

3Ha:Ka (aHTHconHTOH). TaKHe pac

npe.ueneHirn MafHHTHOfO IIOJJH 

(pHc.3) llOn>KHbl ITpHTHrHBaTbCH. 

l.IJiCJieHHblli 3KCnepHMeHT IIO,IJ;

TBep,UHJI Bbl,lJ;BHHYTOe npe,IJ;IIOno

)KeHHe. IlpH a = 0 o6nacTb cy-

-2.5 0.0 2.5 5 • 0 mecTBOBaHHH peweHHH COnH-

Puc. 3 

·r-- --

" 

u , I 
--,----------~__1,_-----i 
e 

Ho 
IJALFA,0: .1: .J: .~->: .U 

Puc. 4 

TOH - aHTHCOnHTOH OlleHb MaJia 

("menh"). YaenHlleHHe KOHCTa.H

Thi CBH3H snelleT 3a co6oH o6-

nacTH cymeCTBOBaiUIH IIO,ll06HbiX 

COCTOHHHH CHallana llpH MaJlbiX 

TOKaX H OTpHI..J;aTenbHOM MarHHT

HOM none, a 3aTeM llpH KOHCTaH

TaX CBH3H a > 0,214 llpOHCXO.UHT 

o6pa3oBaHHe xapaKTepHbiX Kpe

CToo6pli3HbiX CTPYKTyp B nnocKo· 

CTH (y,h 0 ) (pHC.4). 

IlpHBe.lleHHhiH aHaJIH3 nony

lleHHbiX pe3yJJbTaTOB He npeTeH

,n:yeT Ha IIOnHoTy H 3aKOHlleHHOCTb. 

Borree noupo6Hoe o6cy>K.UeHHe 

tUICJieHHOfO 3KCnepHMeHTa C TOliKH 

3peHHH <jJH3HKH /l)f(03e<jJCOHOB

CKHX nepexo.uoa 6yneT npoaeneHo 

oT.n;enbHO. 
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