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Summary: Models of electromagnetic, acoustic and gravitational fields are considered from the perspective 
of information as a variety of physical fields, their superposition and nonlinear interactions. The analogy of 
the description of physical fields by wave equations is shown. Technical channels of physical fields are 
viewed as a method of solving the task of information protection. 
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1.     
 

      
      [2].   -

      ,      
,       ,   -

         ,  -
     .  

,       m  mk,     
       m    mk  ,   

F = -  2
kr

kmm r 0
k , 

 rk –      mk;  –  ; r 0
k  –  

   mk    m. 
   , . . Fk = grad k,   -

    – ,     -

 : k =  
k

k

r
mm

. 

    n     mk (k = 1, 2,… )  -
        m = 1,    -

     (  ),      mk  -
  m = 1    F = Fk      

 =  k  =      mk / rk,    Fk =  grad k.                                         (1.1) 

  mk        , 
      ,    

 .   ,    
    [2].   1/rk,  rk = (x – xk)2 + (y – yk)2 + (z – zk)2 

–    , , z,     ,   xk, yk, z ,  
  k-  ,   ,   

.    , , z,   rk 0 ,  1/rk    

: 2

kr
1 = 2

2 )/1( rk + 2

2 )/1( rk  + 2

2 )/1(
z

rk = 0. ,  k -

      : 2 k = 0  div Fk  = 0,  Fk 
= grad  k, . . rot Fk  = 0.     . 

    ( , , z),   -
     V,   (1.1)    : 

 ( , , z) =  dV/r,                                                          (1.2) 

 dV = dm;  –      dV; dm –  .  
   ( , , r)   2  = 0  ,   

.      :  

divF = 0, rotF = 0, F = grad .                                                 (1.3) 

        -
   ,      (1.2)   , 

, z,   V,   : 

 div  grad  = 2  = - 4 ,     + 4   = 0.                                        (1.4) 
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 (1.4)  :                 

divF= -4 ,  rotF = 0,  F = grad .                                                   (1.5) 

        , 
    .        

 .       , 
        (1.4),   -

   . 
 

2.      
 

 –   ,     ,  -
    . 

   ( ,   )     
 :      ,     -

  ,     .  
       ,  -

   ,       . 
       ( )    . 

       -
 ,     ,    -
  .       [3].  

  –        . 
    ,  .    

,    ,        -
,       . , ,  

      ,      dv/dt  -
 v   t.   p    c  F . ,   -

    , –  .  
  ,      ,   

    -      -
  ,       ,  -

        ,  -
 : 

dt
dv   + p =  0.                                   (2.1) 

         F . ,  

     ,   (2.1)  :   
dt
dv  + p = F . . 

         
   , v, . 

  .       ( , -
,   ),       . 

  ,    S.  -
 ,        ,    S. 

      , ,    -
    dS,   v dS. 

      ,    -
  : 

dt
d  +  ( v)= O.                                                     (2.2) 
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 .      ,  
    : 

dt
d  +  ( v) = V. 

     ,   ,  
  ,   «  »  « »  

.  V      :   -
 ,        . 

   ,  (  )   -
.     -      , -
     .      -
 : 

f(P, , ) = 0.                                                              (2.3) 
   . 

          (  
   ),       : 

 =  ( )      s = s(p).                                                     (2.4) 

  (2.1), (2.2)  (2.3)  (2.4)     
. 
 .     –  , 

 .       -
 .   ,  ,  ,  -
         p:  

                                  2 p – 2

1
c 2

2

t
p   =  0.                                                      (2.5) 

        ,   –  . 
           -

     (2.5),     : 
2 p – k 2 p = 0,                                                               (2.6)      

 k =  / .   
 
3.       
 

       
         [4]. 

     : E   
H –      , D  B –  -

   , I  Im –      -
,   m –     . 

     :  

rot H =  
t

 D + ,              (3.1)      rot E = - 
t

 B,                            (3.2)    

div D =  ,                     (3.3)         div B =  0,                                (3.4)  

B = H,       (3.5)         D =  E,      (3.6)           =  E,                              (3.7) 
 

  –  ;  –  ;  –  -
. 
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  . 
       

 .   1-   :   -
       . 

     (3.1)    .  , -
   .  

  –    ,    
      .    

 ,   . 
   (3.2)    -

           
  (rot)    .  
 :        

. 
       

   .  :    ( -
   D)     .   (3.3) -

,         .   
      -

    .  .       
  , . . –   (     -

).   ,  .    . 

  (3.1)  (3.3)   : div   = 
t

 .   -

,   .  
 (3.5), (3.6), (3.7)       . 
   .      -

     ,      
.           

    B  D  rot E  rot H    -
       . -
         -

   E  H.       
      ,    E   

H   (3.1)  (3.2),   rot  ,   (div) -
 H = 0. 

         
,    : 

2  H + k2 H = 0,                                                         (3.8)  
2  E + k2 E = 0,                                                          (3.9)     

 k2 = 2  –  . 
    .    -

    ,  ,   -
        (1.4), (2.5), 

(2.6), (3.8), (3.9).   ,     ( ) -
     .    -

   ,     , -
      . 
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    . 
,      (2.6). -

    ,    
         (3.8).  

           
      : 

2  + k2  = 0; 
2  + k2H = 0. 

           
 x, , z.        . -

         . -
            

.   [5]. 
    (   –    

   –     ),   ,  
   -  (     y),     -

          . 
       H,  -

   y,      p   
 . 

    ,   E  H  -
  ,     .  

            
          .  

,          ,   
    Vz –  . , -

     E = ,     -
    (  ). 

         -
 .    . 

          
        ,   -

   , .     -
         -

 . 
  ,      , -

     . 
    . 

       (1.4)  
(1.5). ,        -

 .         ,  
      ,       -

  ( , ,z),       -
   V      V,      

F,   (1.3)  (1.5).       -
         

 .  ,        
  ( , ,z),   ,    (1.2), -

    .   
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           m. 

         -
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   (       
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  ,        -
 .         

 ,        -
   . 

      .  
 . 2      ,   -

       ,     
       .  

       E, -
  H   E, H ,  f,  -

,  , ,    .  
 

 
. 2.   ,      

         
 

. 3    ,     -
   ,     .  
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