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rot  H=J ,                   rot  E=– B t ,                               (1 ,2)
div B=0                        div D ,                                      (3 ,4)

E  – ; D  – 
 ( ); B  – ; J  – 

;  – ; t  – .

J =J1+J2+J3+J4 ,                                                         (5)

J1  ( + 1) – , -
1 ; J2 D t  – 

, 
; J3 1 1 – 

1 1 ; J4  ( 2× ) – , 
2 ,

 – .
-

. -
, 

f=50 , , -
. 

, ,  – , 
-

, 
, , .

rot H = J ,                      rot E ==– B ,                                    (6 ,7)

div B =0,                 div D .                                           (8 ,9)
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 50 l<< , l – 
, =1/(f 00 ) – , 0=8,85·10-12

0 =
=1,257·10-6  – ,  – 

. , -
 ( -

).
-

, -
.  (

) , 
,  (5)  (6) . -

, .
, , , 

1 ,
,  (7)  - B =0, -

. -

, 

            div rot H =div J =0,             rot E =0, J E + B .                   (10 12)
,  (10) , 

. , 
, , 

. ,  (10) 
.

, E -
, P E , 

D
D= 0 E  + P = 0 E  + E = 0(1 + k ) E 0 E ,                                      (13)

 – P E ; ke= / 0  – -
.

 (12) 

J =(  + 0 ) E ,                                             (14)
i 2=–1,  –  (

1=10 - 1 4
1=2,4,  – 2=10 - 2

2=80). -
i , 

, -
, .

 (14) , -
E .  (11)  ( -
), 

E=–grad .                                                   (15)
 (10), (14)  (15) 

div [–(  + 0 ) grad ]=0.                                         (16)

, , -
,  [14, 15], 

( ) 2 ( )
V S

V f E dV f E r S dS ,                                                   (17)
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V – , S – 
, r – . , 

. f( )=1,  < . f( )=0.
, , -

, -
. , . 

, 
. -

-
1 2, 1 2 1 2, , ,n nE E E E , 1 2

  1 n    2 n  .
 (11)  (14) 1 2 1 2, , ,n nE E E E , 

1 2E E ,              ( 1  + 0 1
) 1nE =( 2  + 0 2

) 2nE ,                   (18,19)

1 2 1 n 2 n  (15) 

1 2 ,           ( 1  + 0 1
)  1 n=( 2  + 0 2

)  2 n .            (20,21)
. -

-
-

 | |/ 0, 0=10 -
.

, 
/ 0

 1,5 / 0=3 ( . 1, ), -

. 1, ). 
N=10 max/ 0

 ( . 1, . 1, ), -
 ( . 1, . 1, ). -

-

N=10 , V N3=1000
. , R|grad E|

R ) -
.

-
,  [2–4,6]

= 0[(1 + 2R3/r3)cos i -  (1  - R3/r 3)sin j ],                                     (22)
R – ; r – , 

(r R);  – , . , ; i
j – .

E=E0[(1 - R 3/r3)2  + 3R 3/r3(2 + R3/r 3  )cos 2 ] 1 / 2 .                             (23)
R3/r 3 , R|grad E| 

R|grad E|= 0/2[3(1- )2 (2 -3cos2 )2+36 (2+ )sin2  cos2 ]1/2[(1- )2+3 (2+ )cos ]-1/2.  (24)

 (22) (24) .
 (22) (24) , R3/r3=const =const, E(R )  

R |grad E f(R), , .
, 

. , 

. 1
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R |grad E | . -
, 

.
, -

 (17). . 2,
60 , .

. 2, -
,

-
.=1,5 0 ( -

-
, -

). -
,
-
-

. 
-

V , 
b/a ( b=const – a=var – 

; b=a ). max/ 0
b/a . 3, , , b/a  0 max -

, b/a max 0, .
V

. 2, , V  3, 
, .

. 3, V 1, V 2 V 3 b/a
1, 1=1,4 0, 2=1,2 0  3=1,1 0.

, b/a V
, , . 

, . V
b/a. ,
, , .

. 3, V 1/V, V 2/V
V 3/V b/a , 1=1,4 0, 2=1,2 0 3=1,1 0.

. 2

. 3
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. 4, , . 4,  – / -
h D ( D + h=H

). , 
.

1 (
1 3) 

/ 0 h, 

 ( D=const), -
2 (  4 6) -

h
=const D=const, 

.
.  4, ,  

h, 
/ 0. . 4, -

-

.
. 5 / 0  (

).
1 (  1 3) -

/ 0 -
D

h=const, 2  4 6) -
/ 0 D

h=const, =const, (D -
-

). , 
, 

, -
, .

. 5, .
. 6, / 0 L -

, h=const -
=const. . 6, , -

/ 0 , . 6, .
.
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