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§1. BBE.UEHI1E 

B Teop!HI TBepJloro Tena cymecTBeHHhiH HHTepec npeJl

CTaBnHeT HBneHHe COBMeCTHOI"'O CyiUeCTBOBaHHH CBepXnpo

BO)lHMOCTH H <fleppOM8l:'HeTH3Ma B CBepXIIpOBO)l'illllHX Cilna

B8X C M8I"'HHTHbiMH IlpHMeCHMH. 3KCilepHMeHTanbHO 6I>InO 

ycTaHOBneHO, 'ITO T8KOe COBMeCTHOe CyiUeCTBOBilHHC 

B03MO)KHO. DpHMepoM TaKol'l CHCTeMhr HBnHeTCH Tb,;Ce1_xRu2, 

r)le x yKa3brBaeT KOHUeHTpauHJO MarHHTHol'l rrpHMecH. OT

MeTHM, 'ITO B 9TOM cnyqae B CHCTeMe Ha6nJO)l80TCH )lBa 

THila <fJa30BhlX rrepeXO)lOB: CTpyKTypHhlH (<fJeppoMaPHeTHK -

rrapaMal:'HeTHK) H CBepxrrpOBOJlH!UHH. 8 9TOH CBH3H YMCCTIIO 

3aMeTHTb 1 'ITO B rrocne)lHHe POJlhl 3H8'lHTenbHO B03pOC 

HHTepec K TeopeTH'leCKOMY HCCne)lOBilHHIO Il0Jl06HWX CHCTeM. 

PaccMaTpHaaeMaH B )laHHOH pa6oTe MO)lenb HBnHeTCH 

KoM6Huau~~:el'l Mo)len~~: EKW )lnH cBepxrrpoaommKa 16 •7 I 
11 s-d o6Meuuoi1 MOJlenbJO BoucoBCKoro-3HHepa nnH <tJeppo

MarueTMKa / 4 •81 . DpH aToM HMeeT MeCTo KOHKypeHUHH 

JlBYX BHJlOB B38HMO)leHCTBHH: B38HMO/leHCTBHC MC)KJly aneKT

poHaMII H noKanH30B8HHblMH Mal:'HHTHbiMH MOMeHTaMH IlpH

MeCH Ilb!TaeTCH "pa36HTb" KyrrepOBCKHe rraph1 1 T.e. CTpeMHT

CH YHH'lTO)KHTh CBepxnpOBO/lHMOCTb, B TO BpeMH K8K C8MH 

KyrrepOBCKHe rraphl IlO)laBnHIOT rronHpi138UHIO 1:'838, TO eCTb 

CTpeMHTCH yHH'lTO)KHTb <fJeppOMill:'HeTH3M. 

8 OTnH'lHe OT BCeX paHee rrpOBOilHMb!X HCCne)lOBaHHH 

BOilpOCa COCyiUeCTBOB8HHH CBepxrrpOBOJlHMOCTH H <fJeppO

Mal:'HeTH3M8 
15! B rrpe)lnaraeMol'l pa6oTe 3a)la'la pemaeTC5I 

TO'IHO Ha OCHOBe MeTOJl8 arrrrpOKCHMHpyiOIUHX raMHnbTOHHa

HOB. 
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§2. MOllEflbHbiH fAMMhbTOHMAH 

EyaeM paccMaTp!fBaTb Kp!fcrann, cocrOHllllfH !f3 N 

3JleMeHTapHhlX gqeeK CBepxrrpOBOaH!fKa If eN 3JleMeHTapHhlX 

gqeeK <jleppoMarH!fTHoti rrplfMeca. LJepe3 a :a , aka 
o603Ha'I!fM COOTBeTCTBeHHO oneparophl poMaeH!f5I If yH!f'I

TOM8HifH 3JleKTpOHOB C lfMITYJlbCOM, paBHhlM k, H rrpoeKU!feti 

CIT!fHa Ha OCb Z, paBHOH a, qepe3 S~ - orrepaTop rrpoeKUII!f 

Ha OCb a Maf'HifTHOf'O MOMeHTa Dp!iM8CH B ffi-TOM y3Jie. 

8 TBKOM cnyqae MOaeJibHb!H f'BM!fJlbTOH!faH lfMeeT cne
ayJOlUIIH BHa: 

H =k,~ (fk -p.)a~aaka -(V/N)k~,a~+a:k_a_k'- ak'+-(J/N)x 

eN ( 1 ) 
+ + z +- + + 

x ! I [ ( ak a k - ak a k ) S + ak ak S + ak ak S ], 
k m= I + + - - m + - m - + m 

rae HHaeKc cyMM!ipOBaH!fH k rrpo6eraer BeeN 6noxoBCK!fx 

COCTOHH!fH C oa!fHaKOBhlM HarrpaBJ18HHeM CIT!fHa B 30He 

DpOBOaHMOCTII, qepe3 fk 0603Ha'IeHa 3Hepf'lf5I 3JleKTpOHa 

c HMITYJibCOM k , 11 - XlfMH'IeCKHti rroreHuHan. KoHcraHTbi 

V H J orracbmaJOT cuny EKW II s-d o6MeHHoro B3arrMo

aeticTBifi1. KaK o6bi'IHO, 

S± =Sx +·sY 
m m - 1 m · 

ITepBbie aBa cnaraeMbie npeacraBJIHIOT co6oti raM!fJibTo

HHaH EKW 16 •7 I, B3aaMoaeticTBHe noacHCTeMbi Maf'HHTHOti 

Dpl!MeCH C 3JleKTpOHaMH rrpOBOalfMOCTII OIT!fCbiBaeTCH ITO
CJieaHHM cnaraeMbiM I 4 •81. 
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8BOJlH cneayiOlUHe 0603Ha'IeH!fH: 

+ s- eN + 
_L ! s.;;. 
eN m=l 

S 1 eN 
z=-! S z 

eN m=l m' 

+ 1 + 
M = MI2= N t ak+ak-' M-= (M+ ) ~ 

Mz= T(Mll-M22)= 2~ r<a;+ak+-'\~ak- ), 

(2) 

( 3) 

~ 

.. 

A=_l_!a+a+ 
N k k+ -k-' 

(4) 

T = k ~ ( fk -p. ) a:a aka ' 
, 

( 5) 

f'aM!fJlbTOH!faH (1) MOMHO rrepeiT!fCaTb B BHae 

+ - + + -
H=T-VNAA -JeN(S M +S M +2SzMz). ( 6) 

§3. AITITPOKCMMMPYIOWMH fAM11flbTOHi1AH 

llnH aa.'IbHetimero BBeaeM B raMI,JlbTOH!faH (6) BCITO

MOf'aTeJlbHhle 'IJleHhl 

2 - + 2 
-JcNc (S S +Sz ), (7) 

rae f - llpO!i3BOJlbHOe BellleCTB8HJIOe 'IIfCJIO, 60J1blllee Hy

JIH. B TaKOM cnyqae nony'IHM raMHJibTOHHaH 

H =T-VNAA +- JeN(f2 S-S t +S-M+ tS 1 M- t-
c (8) 

+ c2 S ~ + 2 S z M z ) 

HJlH 

H T VN A A + J N [ , ~ - 1 M -. , ~ + 1 M 1, 
=- -c lf:S t-- )lf:; t-- )+ 

( ( ( (9) 

I 2 1 -+ 1 2 
+ ( { Sz + - M z ) - :2 M M - ---:;r Mz . 

{ { ( 

ArrrrpoKCHMHPYIOllllfH raM!fJibTOHrraH B03bMeM B cneayJO

rneti <jlopMe: 

+ + + 
Hf 0( a, s , s z , m, m z) =T-V N [ a A + a A -a a J-

+1 + +- 1- + 
-JcN [s({S t-M) +S (fS +-- M )-s s + 

{ { 

1 2 1 + + -
+ 2 s ( c S + -- M ) - s ] + J e N -- [ m M + m M 

z z f z z {2 
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+ 2] -mm + 2mzM z-mz , ( 10) 

r.ue a 1 ffi 1 S - IIOK8 IIp01i3BOllbHbie KOMIIli8KCHbi8, 8 ffi z 
a s z- BemecrBeHHbie 'IHClla. 

flerKO Blf,ll€Tb 1 'ITO 

H£ =H£ 0 (a,s,sz,m,mz)+H£l(a ,s,sz ,m,mz), 

r.ue 

+ + 
H 

1 
(a,s, s ,m,m )=-VN[(A-a)(A -a )] -

( z z 

-1- + 1+ + 
-JcN![(£S +-M }-s ]x[(fS +-M )-s l+ 

( ( ( 11 ) 

1 2 
+ [ (£ Sz + - M ) - s ] + 

f z z 
1 - + + 2 -1 [M -m ][M -m l+[M -m ] I. 

2 z z 
( 

KpoMe roro, raMHllbTOHaaa 
BI1Tb B BH,lle 

H raK.IKe MO:iKHO npe.ucra
£ 

H £ = H ; 0( a , s , s , m, m ) + H 'I( a , s , s , m , m ) , 
< z z ( z z 

r.ue 

H'
0
(a,s,s ,m, m'=T-VN[aA++a+A-aa+]_ 

f z z 

+ 1+ + -1- + 
-JcN[s(£S +-M )+s (ES +-M )-ss 

f ( ( 12) 

1 2 1 - + 2 
+2s (fS +- MJ-s ]+JcN--{M M +M ]= z z ( z (2 z 

, + + + +...L+ =T -VN{aA +a A-aa ]-JcN(s(t'S + M )+ 
( 

+ - 1- + 1 2] 
+S (£S +-M )-ss +2s (lSz+-Mz}-s , 

( z ( z 

6 

... 

... 

• 

. + + -
H' I(a,s,s ,m, m )=-VN(A-a)(A -a )- JcN![(£S + 

( z z 
( 13) 

1- +1+ + 1 2 
+--M }-s]x[(£ S + -M )-s ]+[{£S +-M )- s ] . 

( ( z ( z z 

faMallbTOHaaH Hf 0 (a,s,m ) HBliHeTcH arrrrpoKcaMapyJO!llaM 
.unH raMHllbTOHHaHa H '

0
(a,s) no orreparopaM M ± a M : 

( z 

1 - + t 
H(0 ( a , s ) = H( 0 ( a , s , m) + J c N -y [ ( M - m )( M - m ) + 

( 

+(M 
z 

2 
- m ) ] = H (a, s ,m) + H " (m ) . 

z f 0 f I 

flnH OUeHKif 6na30CT1i CB060.UHhlX 3HeprHA 

f N [I ] = - ~ fnSpe -I/O 

.unH raMHllbTOHaaaoB H;
0 

H Hf 0 BocnollbGyeMCH aepaBeH
CTBOM H .H .EoronJ06oBa: 

]_ < H " (m) > < f [ H ' ( a , s ) 1-
N f I II' (a,s)- N ( o 

£0 

-fN[H 
0
(a,s,m)l:s_j_<H"

1
(m)>

11 
( . ) 

f N f f O a,s,m 

TiocKOllbKY oneparop [ ( M --m )(M + -m+)+(M -m hrrono:iKarenb-
z z 

HO onpe.ueneHHbrA, 

0< fN [H' (a,s)]- fN [H {a,s,m)] < 
- £0 f0 -

( 14) 

lr - + + 2 
:::; ~ < (M -m)(M -m )+(Mz-mz) > 

f ' II (a,s,m) 
f0 

B uenSix ny'ImeA arrrrpoKCHMaUaH rrono:iKaM B (14) 
ffi=m( m,s), m z =m z( a,s), r.ue m 11 mz .UOCT8Bll5IIOT a6COliiOTHbiA 
M8KCHMYM ¢yHKUifH CB060.UHOA 3HeprHif ,llll5I raMHllbTOHif8H8 
Hf

0
(a,s,m) no nepeMeHHbiM m a mz npa ¢aKC11pOB8HHbiX 

a,sas z 

fN [H£ 0 {a,s ,m{a,s)}]= m::;c fN[Hf 0 (a,s,m)]. (15) 
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MmKHO rroKa3aTh, 'ITO rii H IDz cymecTByiOT rrpH nm6biX 

KoHe'lHbiX a , s H s z, rrpii'leM Jiiil ::; 1 , I rii z I:S 1 oy cnoBHe 

(15) IIpiiBOAIIT K CIICTeMe ypaBH8HIIH CaMOCOrJiaCOB8HII~ 

a f N [ Hf 0 (a,s,m)J 

am 
= 0, 

a f N[ H f 0(a,s,m) d _ O 
---------- - , 

amz 

afN[HfJa,s,m)] 

am+ 
= 0, 

( 16) 

IIJIII, Bbl'liiCJI~~ 'l8CTHble IIpOII3BOAHbie, 

m =<M > 
H (a,s,m) 

£0 

m =<M > 0 

z z H (a,s,m) 
f0 

+ + 
m =< M > 

H (a,s,m) 
f0 

T aKIIM o6pa3oM, Mbi MO.>KeM HaiTIICaTh 

0 .S: f N [ H;0( a ,s)]- fN [ Hf 0 (a, s, m) J :S 

(17) 

< .IE_ 1 < CM--m)(M+ -ffi+ )> _ + <CM -ffi c )

2> != 
f 2 H 

0 
(a,s,m) z z H (a,s,iii) 

( £0 

Jc - - + + 
=-l<(M -<M > )(M -<M >. 

f 2 HfO (a,s,m) Hf
0

(a,s,iii) 
)> + 

Hf 
0

(a,s,m) 

2 
+ < (M - <M > _ ) > - o 

z z H (a,s,m) H (a,s,m) 
f 0 f 0 

lei crronh3Y H orrpeneneHIIe ( 3) orreparopoB M II o6o3Ha'la~ 

AJI~ KpaTKOCTII qepe3 < .,o > CTa TIICTII'l8CKIIe CpeAHIIe OT 

cooTBeTcrByiO!llHX Bbipa.>KeHIIH rro raMHJihTOHHaHy H (a,s,m ), 
f0 

IIMeeM 

+ + - - 2 
<(M - <M >)(M - <M >)> +<(M -<M >) > = 

z z 

1 ~c· + + . + ,/ + > = --2 .:.. <-- a a a 0 a 0 > -" a k ak /' " a0 a0 > + 
N k,E k+ k- L- L+ + - L- L+ 
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l 

l 

1 "<' [( + + + + ) + - .:... < a k a k a0 a 0 > - < a a > < a 0 a 0 > + 
4N2k,E + + L+ L+ k+ k+ L+ L+ 

+ + + + + + + ( <a a an a 0 >- < a a > < a0 a0 >)-(<a a a 0 an >-
k- k- L- t- k- k- L- L- k+ k+ L- L-

+ + )( + + + + )] 
-<ak+ak+><ae_af_> -<ak-ak-af+ae+>-<ak-ak_><ae+ ae+> 0 

i1.1~ pacKpbiTII~ Bbipa.>KeHIIH <a;0 ak0 a+eaara> BocrroJih3yeM

c~ rrpiieMOM K.Enoxa II c. ne-lloMIIHIICHCa 

( + - - - 2 < M - < M > )( M - < M >) > + < ( M - < M > ) > = z z 

= - 1- ! (<a+ an ><a a: >-< a + a~ ><a a 0 >) + 
N 2 k,f k+ L+ k- L- k+ L- k- L+ 

(18) 

1 " [( + + + + ) + -- .:... < ak ao > < ak a o > - < a k an > < a k ao > + 
4N2k,E + r+ + r+ + t+ +L+ 

( + + ++ + + + <a a 0 > < a a 0 > -< '\- a0 > < ak a 0 > )- (<a a0 ><a <\. >-
k- t- k- t- 1- - L- k+ L- k+l'-

-<a+ a
0
+ ><a a

0 
>)-(<a+ a

0 
><a a~ >-<a+ an ><a a0. >)]o 

k+ r- k+ r- k- r+ k- L + k- L+ k-r+ 

nn~ raMI1J1hTOHIIaHa H:o (a,s,rii) crrpaBeJlJIHB 38KOH 

coxpaHeHII~ HMrrynhca 9JieKTpOHOB. Tio9TOMY OB cuny rrpaBHJI 

or6opa rrepBhle cnaraeMhle B Ka.>KJlOH KpyrnoA CK06Ke 

MoryT 6b!Th OTJIH'lHbiMH OT HYJI~ Jllllllh ITpH k=f a BTOpbJe -

nuwh rrpu k=-Po TiocKOJihKy, KpoMe roro, 1 <a# a# > 1 < 1 
ka ±ka -

(CHMBOJI # 0603H8'l88T H8J1H'lll8 3HaKa 9pMHTOB8 COITp~.>Ke-

HII~ IIJIII ero OTCYTCTBHe), HMeeM 

< (M +- < M + > )(M -- < M > ) + 
H (a,s,iii) H (a,s,m) 

f0 2 ( 0 4 
t(M -<M > ) > <-- 0 

z z H (a,s,m) H (a,s,;;;) - N 
f0 (0 

TaKIIM o6pa3oM, 

O_s: fN[H'0 (a,s)]- max fN [Hf 0 {a,s,m)]::; 
4
2Jc 

f m f N 
( 19) 

9 



B cany Tof'o, 'ITO onepaTopbi A , S , M a T HMeiOT 
BH.Il ( 4) 1 (2) 1 ( 3) li ( 5) COOTBeTCTBeHHO, HMeeM 

!ItS;+ _lM;II:s: L 1 , !![T',fS; +-lM;l!!:s L 2 , 
( f 

II A II .::: L I ' II [ T ', A] II .::: L 2' (20) 

1 L3 
II [ f s i + -:- M i ' f s j + f- Mj 111.::: F' 

II [ t S. + J... M. , A 111 < ~, II [A, A# ] II :S _!:- 3 , (i, j = +, -,z), 
I ( I - N N 

I'.lle L 1 , L 2 , L 3 - nocTOHHHbie, aeaaBac .HIUlie or N. Eonee 

TOI'0 1 nef'KO y6e.llHTbCH, 'ITO CB060.IlH851 8H8pf'HH .llJlH ra-
MHJlbTOHH8H8 T' = T + JcN ~[ M -M + + M;, ] T8K)Ke orpaHH-

'IeHa nocTOHHHOH 1 He 3BBHCHIUefi or N: 

lfN[T')I_sL 0 . ( 21 ) 

KaK noKaaaao B pa6ore
11 < H3 ycnoBHfi (20) H (21) 

CJlB.IlYBT 8CHMllTOTH'I8CK851 6JIH30CTh CB060.IlHblX 8Heprafi 

.llJl.H raMaJihTOHHaHoB H; 0 (a, s) H H c , ecnH KOHCTaHTbi a , 
S H Sz Ollpe,lleJIHIOTCH H3 yciiOBliH a6COnJOTHOf'O MHHHMYM8 
CB060.IlHOH 8HeprHH aniTpOKCHMHpyiOIU8f'O f'8MHJlbTOHH8H8 

H ' 0 (a,s) no nepeMeHHbiM a , s , s : ( z 

0 :S. min f N [ H: 0( a , s))- f N [ H f ] :S. o (1/N) , 
a,s 

(22) 

( o(l/N) ~ 0 npH N .... 00 ) H 'ITO MHHHMYM CB060.IlHOH 8HeprHR 
CyiUeCTByeT H .llOCTHf'88TC51 B HeKOTOphlX TO'IK8X ~ , ; , 
s z, npH'IeM 

Ia! ::;II All:s.L 1 , !sf ~!I(S-+-;-M- !!..s:L 1 , lsz!..s:ll (Sz+f-Mzll:s.L 1(23) 

npH n106oM N. Eonee roro, MO)KHO noKa3aTb, 'ITO cymecr
Byer MHHHMYM 

min fN[H (a,s,m(a,s))]= min max fN [H '(a,s,m)), 
a,s £0 a,s m f0 
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npa'IeM OH .llOCTlif'8eTC51 B HeKOTOpb!X TO'IK8X a , S , S z 

TaKax, 'ITo lal..s:L 1 ~1sl:sL2 ,1szi:SLrB TaKoM cnyqae Mbi 
l'!MeeM npaBO MliHliMH~!ipOB8Tb HepaBeHCTBO (19) llO 

nepeMeHHbiM a 1 s 1 sz.l1MeeM: 

-
4Jc~minmaxfrJHf 0(a,s,m)]-minfN[H; 0 (a,s)]<S_0. (24) 

f2N a,s m a,s 

CKn8.1lbiB851 no'IneHHO rronyqeaaoe aepaBeHCTBO c (22), 
H8H.IleM 

-
4 ~c ~min max fN[H 

0
(a,s,m)]-fN[H lso(l/N). 

f N a,s m l l 
(25) 

noKmKeM Terrepb, 'ITO 

fN [ H (]- fN[ H] ~ 0 npa £ .... 0 V N. (26) 

ilnH 8TOf'O BHOBb BOCITOJlb3YBMCH HepaBBHCTBOM 
2 2 - + 

H.H.Eoroni06oBa .llJIH raMHJihTOHHaHaHf =H-JcN£(S S +Sz), 
aMeeM: 

.L 2-+ 2 1 2-+2 
N <-JcNf (S S +Sz)~ ::;fN[Hf]-fN[H]::;,N<-JcNf (S S +~)>. 

( 

TipaHaMaH BO BHaMaHae orpaHa'IeHHOCTb oneparopoB S; 

(i =+,-, z): 11 S i 11 s 2 S, a nono)KaTenbHYIO onpe.lleneHHOCTh 
onepaTopa s-S++S 2, rrony'IaM 

z 

-8Jc S 2
.£

2 ~ fN[Hf] -fN[Hj, (27) 

'ITO H .ll0K83b!B88T COOTHOilieHlie (26). 3aMeTHM 1 'ITO 
raM HJlh TOHli8H ~O He CyiUeCTByeT llpH f = 0, O.llH8KO Mbl BCe

T8KH M0)K8M, HCIIOJlbY51 Bbi'I!!CJ18HHYIO CB060.IlHYIO 8Hepf'HIO 

.llJI.H raMHJihTOHHaHa H £O npH £> 0, Bbi'IHCJIHTb cBo6o.llHYIO 

8HeprHIO raMHJibTOHHaHa H =Ht If=~ . A HMeHHo, cnO)I{HM 

HepaBeHCTBa (25) R (27): 

-8JcS
2
·t 

2
-

4r ::;,fN[Hf 9(cl,S,m)]- fN[H]:S,o(l/N). 
t N 

(28) 

CoBeplllRM B 8TOM aepaBeHCTBe npe.lleJibHbiH nepexo.ll N .... oo: 

-8JcS 2 .f 2 < lim [f [ H (a,s,ffi)]-fN [H]l < o. 
- N £0 -N-+oo 
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T aKliM o6pa30!I.I, nonyqaeM 

lim hmlf [H (a,s,iTI)J-f [Hll= o, 
f--+0 N-+oo N f0 N 

(29) 

npli'IGM nocro51HHbie a , s , s z , m , m z onpeaen51IOTC51 113 

ycnOBli51 

f N[ H 0(a,s,m)] = min max f [ H ( a,s,m)]. 
f a,s m N f 0 

(30) 

iln51 Taro, 'IT06LI onpeaenliTb nocro51HHhie a , s , s z , m , 

m z , Heo6XOilliMO CHa'Jana H8HTli m H m z KBK tPYHKUlili a , 
s, If sz 113 ycnoBli51 

fN[Hf 0 (a,s,~(a, s))]= max fN[Hf 0(a,s,m)], 
m 

( 31 ) 

a 3aTeM onpeaenliTb a , s 11 s cornacHo ycnOBliJO 

f N [ H ( 0 (a, s, m (a, s))] = min f N [ H ( 0(a,s,m (a,s))]. 
a,s 

( 32) 

CoorrroweHife (31) npliBOilliT K CliCTeMe ypasaeHliA 

afN[H(o(a,s,m)] =O, afN[Hto(a,s,m) =O' 

am am+ 

a f N[ H fO (a,s,m)] O ---------= 
amz 

lfnlf, Bbi'IliCn5151 'I8CTHbl8 np0113BOilHbie, 
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m=<M > 
+ + 

m =<M > , 
H c 

0
(a,s,m) Jlf

0
(a,s,m) 

m =<M Z>H (a,s,m"> 
z cO 

Ycnos11e (32) B cso10 o'Iepellb aaer 

a fN [ H f 0(a,s,m (a,s)) ] 
_ _:..;____:_:; ______ = 0, a fN[ H c 0(a,s,m(a,s)) ] 

a a+ a a 

( 33) 

(34) 

= 0, 

a f N[H f 0 (a,s,m(a,s))] 
·----=0, 

a f rJ H fO (a,s,iii(a,s))] 
-----=0, 
as+ 

(35) 
as 

a fN [ Hf 0 (a,s,m (a ,s))] 
-------=0, 
a Sz 

lfnlf 

a=<A> 
Hf 0(a,s,iii(a,s)) a+ =<A+ >HfO(a,s,;(a,s)) 

- 1 - + s+ 1M+> -
s =< f S + -- M > 'S =<f +- H (a,s,m(a,s)) 

f Hf 0 (a,s,m(a,s) f £0 (
36

) 

s = < f s 
z z +..l.M > - . 

f z Hf
0

(a,s,m(a,s)) 

B 3aKniO'IeHife caenaeM rrecKonhKO 3aMe'IaHliH, 
OcHOBHbiMli pe3ynhTaTaMli HaCT051IUei1 pa6oThi 51Bn51IOTC51 

nocrpoerr11e annpoKCli MlipyiOruero raMifnbTOHifaHa H f 0 (a,s,iii) 
(10), rae llOCT05IHHbl8 a , S , Sz , m , mz llOmKHbl 6hiTb 
onpeaeneHhl 113 ycnOBI15I MliHI1MyMa ero cso6oarroA arrep
rlfli (30), 11 llOK838TenbCTBO 8CliMllTOTI1'18CKOH 6ni130CTI1 
CB060ilHbiX 3HeprliA liCXOilHOrO ( 1 ) 11 annpOKCI1MliPYIOIUero 
raMifnbTOHifaHoB B npeaene np11 f ... + 0 (29). KpoMe roro 1 

nony'IeHa CliCTeMa ypaBHeHliA caMocornacosaHI15I (33), 
(35) 11n11 (34), (36) anH onpeaeneHI15I napaMeTpoB nop5IIl-

- - -Ka a 1 s 1 s z 1 m , mz 
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6 MaSI 1976 roaa. 
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