
BJlIAflHIAE KBAAPATlnYHblX HEJlIAHEIilH0CTEl;i 

MATHIATHOT0 nOJlfl HA PA36POC YACTOT 



a, 
I
 

~
m

 
I

Z
 

X
I

-
a

0
4

 
Z

O
~

I
O

 
o

x
m

z
 

z
u

x
m

a
 

a, 
a

a
, 

a
,z

x
 

c
 

I
-

Z
a

l
O

 
m

 I
 P

G
 
I
 

x
m

m
o

 
l

o
 

4
-
 

u
a

l
 I
 

m
s

 
P

 G
 

0
o

m
,

z
M

 
O

Y
 

0
'
-

 
Y

 
.
-
I
 

a
 

a
,$

k
 $

5
 

x 
I
'
 

P
 
I- 

x
n

I
-

a
=

 
I
 G

 m
z

.
g

 
a

m
1

0
 

x
Y

Z
Z

=
 

a
 
2

 
4
 

a
k

a
 -

>
, 

c
a

o
 z
 

o
a

l
o

z
m

 
U

~
Y

P
P

 
0
 
I- 

Z
 Z

 a
l 

I- 
a
l 

Y
 

I
Y

I
 

U
X

a
l

a
l

Z
 

a
l

a
k

m
a

 
S

I
U

P
a

l
 

Z
O

Z
I

-
C

 
I
 G

 U
 

o
m

 
a

m
 

I
 Z

,
1

I
 I
 

m
u

0
1

1
 

Y
m

I
G

G
 

P
,

Z
 
4
 4

 



U e c K a R  K s a n p y n o n b n a n  cnna; l / p ( s )  - K P H B H ~ H ~  p a s ~ o ~ e c ~ o f i  OP- 

BHTU; p o ,  e - paenoeecnuk n n n y n b c  M s a p ~ a  U a c T n u u .  
I 

Peue~nn ypaenenni ABnMeHnR n n ~  / I /  3 a n n c u ~ a o ~ c ~  B B H A ~  

npemge UeM n e p e x o A n T b  K nepeMeHHblM ~ e f i c ~ ~ ~ e - y r o n  B ~ 0 3 ~ y q e -  

HUH /5/ ,  K o h e ~ y  p e u e H w o  /2/ A ~ R  ~ e e o a ~ y q e ~ ~ o r o  r a M u n b T o H M a H a  

H ~ O ~ X O A M M O  A O ~ ~ B M T ~  n e p n o A n U e c K M e  / c  nepwonon L /  @YHKUMM f (s) 
M f Z  (s) , KOTOPble OnMCblBalOT 3aMKHYTYIO O P ~ M T Y  Af lR A p y r M X  BMAOB 

B 0 3 ~ y q e H b l f i  / I / .  T ~ M  CaMblM 3$@eKTMBHO Y4MTMBaeTCR COBMeCTHOe 

B O ~ A ~ ~ C T B M ~  KBanpaTMUHblX H ~ J ~ M H ~ ~ H O C T ~ ~  M A p y r M X  MCTOUHMKOB 

B03MYqeHMR. B R ~ H H O ~ ~  p a 6 0 ~ e  PaCCMaTpMBaOTCR TPM TaKMX MCTOUHM' 

K a ,  a MMeHHO: 

- MCKaMeHMe O P ~ U T ~ I  AJlR W C T M U  C HepaBHOBeCHblM MMnYnbCOM 

8 = ( P  - P 0 )  ZIPd 
- McKameHMe O P ~ M T ~ I  M 3 - 3 a  0 ~ ~ 6 0 ~  B OCTMPOBKe AMllOJlbHblX 

M KBaApyf lOf lbHblX MarHMTOB,  

- C a r M T T a  B AMIlOnbHblX nPRMOYrOflbHblX M ~ ~ H M T ~ X .  

T o r ~ a  B ~ H H ~ ~ ~ H o M  npu6n~me~uu @ Y H K ~ M M  BO3MYUeHMR O P ~ M T ~ I  MOMHO 

3a f lMCaTb  K a K  



Peue~ue  y p a e ~ e ~ n k  AeurneHuR AnR raMunbToHuaHa /4/  c ~ 0 3 ~ y q e -  

HMeM /7/  MOMHO H ~ G T M ,  MCnOnb3YR MeTOA YCpeflHeHMfl ' 5 ' .  ManoCTb 

napaMeTpa 6 acMMnToTuqectcoro p a 3 n o m e ~ u ~  06ecnequeae~cfl  B RaH- 

HOG s a ~ a q e  Man0G senuqn~oG KsaApaTMqHbtx ~ e n u ~ e G ~ o c ~ e G .  npw 3a- 

AaHHblX 3MMTTaHCaX nyqKa 3T0 nPMBOflMT K OrpcHMYeHMO MaKCMManb- 

H ~ I X  3 ~ a q e ~ ~ G  ~ o n y n e k  H ~ ~ M H ~ ~ H O C T ~ G  m(s) M m(s) ceepxy, B npene- 

nax KOTOpOrO n p u 6 n ~ m e ~ n e  OnpaeAaHHo. Heo6xonu~o TaKMe, 4~06bl 

6e~a~poHHble U C T O T b I  HaXOflMnMCb AOCTaTOqHO AaneKO OT COOTBeTCT- 

BYOUHX pe30HaHCHblX ~ M H M ~  /CM. n.3/, 
O T M ~ T M M ,  qTO BCe IlOJly~eHHble HMMe @~pMyJlbl M O r Y T  6b l~b  HakfleHbl 

TaKme B paMKax K ~ H O H M ~ ~ C K O G  ~ e p e s o ~ a ~ c ~ o f i  TeopwM B O ~ M Y ~ ~ H M ~  

qeknena - f l y a ~ ~ a p e  c nonoqbio TexHnKu @ypbe-npeo6pa30Ba~ufl 

Rnfl n p o w 3 ~ o ~ f l q e k  @YHKuMM YpaBHeHHR ~ ~ M M J ~ ~ T o H ~  - A ~ 0 6 ~ ' ~ ~ ~ ~ ' .  

+ =4 1 T + +  
< Y ( X ,  s ) > ,  = lim - r Y ( X .  s ) d s .  

T-rm T 
0 
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r A e  MHAeKCbl S M 0 0 6 0 3 ~ a q a l 0 ~  nepeMeHHylO MHTeTPMPOBaHMR, a @yHK- 

~ M M  F1 - F4 O n p e A e n e H M  B /8/. B b l p a m e ~ n e  ~ n f l  n O n y q a e T C f l  

n 3  /19/ 3 a ~ e ~ 0 f i  X H a  Z H I~)(s) H a  a s )  H H ~ O ~ O P O T .  OTM~TIIM, ClTO 

H a n w q n e  MCKaMeHMR O ~ ~ U T ~ I  flpMBOAMT K ~ ~ ~ O H ~ H C H O ~  3aBMCMMOCTM 

p a 3 6 p o c o e  q a c T o T  npn npn6nnme~~n K ~ M H M R M  

O A H ~ K O  @OpMyf la  /19/  / T ~ K M ~  KaK M BblpameHMfl An f l  K O ~ @ @ M U M ~ H T O B  

B 1161 n /18/ /  cnpaeeannea n u u b  npn q a c T o T a x ,  nemaqnx A a n e K o  

OT COOTBeTCTBYOqMX Pe30HaHCHblX flOflOC. 

4. OUlM6KM DCTMPOBKM M CAI-MTTA 

P ~ C C M O T P M M  n o ~ p o 6 ~ e e  BTOpOe M T p e T b e  CJ laraeMble  B /6/.  Ann 
OUeHKM BflMflHMfl own60~ KJCTMPOBKM AHflOflbHblX M KBaAPyf lOf lbHblX Ma' 

rHMTOB H a  p a 3 6 p o c  6 e ~ a ~ p o ~ ~ b l x  YaCTOT OrpaHMqMMCfl  O A H O ~ ~  @ y p b e -  

~ ~ P M O H M K O ~  3 a ~ K H y T 0 f i  O P ~ H T ~ I .  Bbl60p HOMepa rapMOHMKH M ee aMI7nn.l- 

TYAbl npOM3BOAMTCR, MCXOAR M3 nOnOmeHMR pa6oqek T O q K n  YCKOPMTe' 

n~ H a  n n o c ~ o c ~ n  6 e T a T p o H H b l ~  W ? T O T ,  y r e T a  c y n e p n e p n o A n q H o c T n  

n gonyc~oe ~a paa6poc q a c ~ o T  Is' . T ~ K M M  0 6 p a 3 0 ~ ,  

I .  

j P U c . 1 .  P ~ B H O B ~ C H ~ R  o p 6 u ~ a  B npa- 
MOYpOfibHOM LlWIIOSlbHOM M a r H H T e .  

rAe  y i  , C$ - KOOPAHHaTa M Y r O n  
qaCTuubI  H a  B x o A e  B A n n o n b ,  Q = 

\ = As/p - ~ e ~ y q n f i  yron, OTCUHTM- 

e a e ~ u f i  OT T o w n  B x o A a  r a c T n U u  

B AMnOnb. B qaCTHOCTn, B CMMMeT- 

p n w o M  cnyuae n o n y q n M :  

P di = d o *  y i = - - ( l -  cosd0)* /22/ 
2 

OTCIOA~ B ~ A H O , ~ T O  C a r n T T a  6 y a e ~  Y q T e H a ,  ecnn BO B c e x  nony- 
qeHHblX Bblllle @0pMyJ lax  f lpOH3BeCTM 3aMeHy :  

KoTOPaR A ~ ~ ~ C T B Y ~ T  TOnbKO B I l P e A e n a X  AMflOnbHblX MarHnTOE;  a TaK-  

me A o 6 a e n T b  c n a r a e M o e  /2 1 / K f ,(s) , . 06031iat4e~Hoe B /6/ K a K  

x , ( s ) .  B ~ a n b ~ e f i m n x  P a c q e T a x  n p e o 6 p a 3 0 a a ~ n e  /24/ H e  Y ~ H T M B ~ ~ T -  

CR, BBHAy  TOTO, qTO R a e T  MaJlOe OTHOCnTenbHOe M3MeHeHHe KOOpAM- 

1 HaT., ~ O P D A K ~  Q 09, me 2 1 0  - yron noeopora annona /B paana- 
H ~ x / .  



B o c ~ o ~ ~ ~ ~ ~ M c R  /20/  n /21/  ll 6onee A e T a n b H O  MCCnenyeM CAEM- 

rn  r a c T o T  , AQ (0  AnR MCKaIeHHblX O P ~ H T  fx (s) LI f (s) . x, z 
nocne n o A c T a t i o e o K  nonyrnn ~ n n  nepeoro n p n 6 n n m e ~ n ~  cneayouwe 
e M p a m e H n n  : 

C A B H ~ M  r a C T o T  /27/ Ann M C K ~ X ~ H H O ~  O P ~ M T M  /20/  npoMCXOART 

B cnyrae, K o r n a  o T n n r H M  OT H Y ~ R  r a p M o H n K u  K B ~ A P ~ T M ~ H O ~  H e n n -  

H ~ ~ ~ H O C T M ,  KpBTHble  M.  TO MOMeT MMeTb MeCTO Af lR  CeKCTYnOnbHblX 

KOppeKTOpOB,  C n B l I r M  r a c T o T  B n p n 6 n n m e ~ n n  TOHKMX n n H 3  MOIHO RO' 

~ Y Y M T ~  T o r A a  143 e b ~ p a m e ~ n k  : 

m e  , zo - aMflflMTyflb1 M - f i  r apMOHHKn  o p 6 n ~ b 1 ,  (rn As) pr - cnna 
k-TO K o P P ~ K T o ~ ~ ,  R = L/2 n , S k  - KOOpAnHaTa  k - r 0  KOPPeKTOpa .  

nocne n o n c T a H o s K w  / 6 / ,  / 20 / ,  /21/  B /19/ A ~ R  cnsnroe r a -  
CTOT 8 0  BTOPOM f lOpRAKe  f l 0 f l y v M ~  

CIHAeKCbI 6 C K O ~ K ~ X  nOKa3blBaK)T HCTOUHMK C A B c l r a  I taCTOT , flpM4eM 

s 2  03navae~  s n n a H n e  c a r n r T b 1  6 0  B T O ~ O M  nopnnre, a s8 - COB- 
MeCTHOe B 0 3 n e f i c T ~ ~ e  Ca rMTTb l  M OTKnOHeHMR H M f l y n b C a  OT  

aBHOBeC-  
HOrO .  B ~ M ~ T * M ,  r T 0  6 /32/ OTCYTCTBYeT W7eH B n A a  dQ('[' 

p a B -  x,z ~ b l f i  HYJllo, I lOCKOnbKy  f lPnHWMaeTCR 6 0  BHnMaHMe TOnbKO H y n e B a f l  

raPMOHMKa KBanPaTMUHblX H ~ ~ M H ~ ~ ~ H O C T ~ G  A n n o n e k  . 
nna cnsuros v a c r o r  e A n n o n b H b I x  M a r H n r a x  n 3  /19/ cneAyer: 



c$)cos(2az-QZ) 

zz ci:)cos (2a ,- B c 5) cos (2aZ - Qz 1 I 
/346/ 1 

([8)cor (mar 
AQ x.7, = A x , z  8Cxo, zo cos ( ' l xo . z~  Y x .  z ) ' 

6. PA36POC 6ETATPOHHblX '4ACTOT HYKJlOTPOHA 3 - 1 a ~ e H ~ n  (mAs) M ( r n b ~ ) ~  H ~ X O A F ~ T C R  u8 Y C ~ O B M R  K O M ~ ~ H C ~ U M M  ec-  
T ~ C T B ~ H H O ~ ; ~  XPOMaTMUHOCTM CTPYKTYPbl xx, = 77,8 M x z o  - - -10,o.  

h n  BblLcMCneHMn p a 3 6 p o c o e  U a C T o T  B HYKnOTpOHB,  BM3BaHHblX P a c U e ~  npOBOAMnCR A n n  ~ ~ T ~ T P O H H ~ I X  UaCTOT Q X  = 6,8 M Q = 6,85 
KBaApaTVlUHb\MH H ~ ~ M H ~ ~ H O C T R M H  MarHMTHOrO nOnfl, 6 b l n a  HanMCaHa M C YUeTOM TOnbKO npRMblX H ~ ~ M H ~ ~ H O C T ~ ~ .  P a R M y c  H O P M ~ ~ M ~ ~ U M M  

n p o r p a ~ ~ a  P ~ C U ~ T ~  OAHO- M A B Y K P ~ T H ~ I X  ~ H T e r p a n o ~  OT M ~ B ~ C T H ~ I X  6pancn PaBHblM 4 CM. ~ O C K O ~ ~ K ~  8 -  fl rapMOHMKa pClR HYKnOTpOHa 

CTpYKTYpHblX @ Y H K ~ , ( M ~ ~  "'. b f H ~ e r p M p 0 6 a ~ M e  OCy~eCTBSlF lnOCb MeTOAOM I R B ~ R ~ T C R  C T P Y K T ~ P H O ~ ~ ,  TO B /20/  M = 8. 
C u ~ n c o ~ a ,  n p u u e M  ~ n n  c e K c T y n o n b H M x  K o p p e K T o p o e  ~ c n o n b a o e a n o c b  B n e p e o M  nopnme n o n y u e H b i  cneRyoqne p e 3 y n b ~ a ~ b 1 .  

n p w 6 n w r n e ~ ~ e  TOHKHX nMH3,  a ~ a m ~ b l f i  ~ ~ n o n b ~ b l f i  Ma rHMT p a 3 6 ~ e a n c f l  1 .  AMnOnbHblX MarHMTOB:  

H a  4 p a e ~ b l x  u ~ ~ e p e a n a .   TO 06ecne~uno T O U H O C T ~  M H T ~ T P M P O B ~ H M R  a /  M ~ M ~ H ~ H M ~  X ~ O M ~ T M U H O C T M :  - 
H e  x y m e  2 . 1 0  -3. 

H ~ K ~ O T ~ O H  MMeeT MarHMTHYD c T p y K T Y p Y ,  COCTORUYD M3 8 C y n e p -  
3 AB AX,  = 2 , 4 7 - 1 0  (-1 , 

n e p u o A o e .  P a a ~ e q e ~ u e  M a r H u T H b l x  ~ ~ ~ M ~ H T O B  B C y n e p n e p n o A e  M ero  
B 

CTPYKTyPHble  @yHKuMM flOKa3aHbl H a  PMC .2 .  h a  KOppeKTOpa  XPOMaTMU- 3 h i  
/36a/ 

HOCTW /B uamAoM cynepnepno~e/ pacnonaramcfl nocne nepeofi 0 
Axz = -2,27.10 (-1 ; 

B 
M n e p e A  n o c n e ~ ~ e k  D - ~ M H ~ ~ M M  M u ~ e o T  c u n b l  

6/ ~ 0 r e p e H T H b l f i  C A B H r  UaCTOTbl /Anf l  C M M M ~ T P M ~ H O ~  C ~ ~ M T T M / :  

(mAs) = 9 .68  lo-' 1/jd, (mAs) = - 5,53.10 -' 1; ou? 



, rRe ex,, ,, - B C ~ H T ~ M ~ T P ~ X ,  a ~ a u a n o  o ~ c u e ~ a  0 a 3  a ,,, w e c b  

u R a n e e  s e A e T c n  OT nepeok @-nn~au cynepnepwona /pwc . 2 / .  
M3 / 3 6 ~ /  Cnef lyeT ,  q T 0  CABWrM W C T O T  MOrYT 6 b l ~ b  AOCTaTOqHO 6 0 n b -  

I 

WMMM, flame eCnM aMnnMTyRbI 8-L? TaPMOHMKM M C K ~ H ~ H H O ~ ~  0 p 6 M ~ b l  CpaB-  

HHTenbHO ManM /- 0 , 1  CM/. 

P a a 6 p o c  yaCTOT BO BTOPOM flOPRflKe. 

1 .  Ann #lflO~bHbIX MarHMTOB: 

PHC . 3 .  n p R M a f J -  C e K C T y n O n b H a R  H e -  

~ H H ~ ~ ~ H O C T ~  (hB/B) M a r  H H T H o r o  

n o n R  B, B A u n o n b H b r x  M a r H a T a x  










