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. . , 2, 03113 , 

   
  

    - -
   ,   -
       .

     -
     . -

,      -
   ,  ,   ,  -

   .

 :  ,  , -
,  ,  ,  .

       -
   .      

,      .   -
 ,   ,     -
       
 :

k  = (nE – 1)/(nH – nC)*100,

nE —       ; nH — -
   ; nC —     [1].   -

    (kA = 58)  -
 CR–39 (kA = 58) , ,  (kA = 32),  (kA =

= 34)   (kA = 30).
        -

    [2].    -
          -
 , ,    -     .

© . . 
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,  ’     -

    [3].    
      

. .    [4],        
( )   . .    -  -

        ,
         . ,

      
PD = 1,0  PD = 2,0    W = 23, 27, 48  55   

 .
      

        -
      .

 
       -

        . 1, W —  -
;  —   ;  —   — -

  ; p —      ; D —
 ; h —   ; x —    d

—      .

. 1.  -   

        [1]

n1( ) sin 1 = n2( ) sin 2, (1)

1 2 —       , 
n1( ) n2( ) —        -

 .



. . 

16

  (1)        ( 1 2)
   1  2     :

( 1 2) = p1 – p2 = sin–1{sin p n1( 1)/n2( 1)} – sin–1{sin  n1( 2)/n2( 2)}. (2)

 ,    ( 1 2)    -
       
n( )   .  ,   -

  ,     
(2)   . 2 (  1)   1 = 0,6328÷ 2 =
= 0,4047 .      n( )

     [5].

. 2.     (1)   Wx (2)
   1-   

        
       

 [2],      ,    —
 .
        i = ( E – CG)

( . 1)          -
 ( ),          

(1).  ( )  I( )   [2]   -
   ( )     ,  
 ,       -
  [1]:

I = I0 (sin A sin NB)2( A sin B)–2,
a = ( .b/ ) sin D, (3)

B = ( .d/ ) sin I;

I0 —         
  D = 0;  —   ; d — 
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; b —   ; N —    ; (n1, n2) — -
     .
    ( . 1)  d = BF = AB cos ,   -

b ,   b   (2),  {BF – CE sin( + )},  
   = 0:

d = W cos ,
b  = W (cos – tg p sin ). (4)

N       -
   ,    ’  -

    .    ’ = 200–300  -
    DR = 2–3 ,    W = 600
  N 4,    W = 55  N 44.

    1-     -
  D = sin–1{2 /b)},    

Dm = sin–1{kD
.( /b)}, kD = 1, 2, 3 …. —  .  -

  Ii = ki
.sin-1( /d), ki = 0, 1, 2 … —  -

,   I = sin–1{( /(N.d)}    
 N.      N.d 2400 = const -

I       ,   -
 W.

,       
     ,  
  ,      (3) 

 .
       -

   ,    -  ,  -
 (3)       , -
     :

f = (  b / ) (sin D – sin R), (5)

 R —       , D —  .
    D     

 .  B =  ( .d/ )sin I   (3)  -
 ,   I    -

   .
       -

n( )   , dn( )/d < 0,    
, , -  ( = 0,6328 ),    (1)

     R      -
, , -  ( = 0,4047 ). ,  -

          -
      I = sin–1{( /d)}



. . 
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  Ii = ki
.sin–1( /d), ki = 0, 1, 2 …,    

ki     .
 ,      -

     ,    
(2)    ( 1 2) ,    

  .
    2-    =

= 0,6328       3-   
= 0,4047 , ,      -
    1-   .    

x    ,     I = ( /d)
     = 0,5461  

    R.     
W         1-   -

      :

W  d = 0,5461 / sin–1{n1( )/n2( )}. (6)

  (6)   . 2 (  2). ,  
        
W ,       -
 PD = 0,5–1,0 ,       -

W        .
        R, 

   W  d b,    -
    ( )     W :  1-
 :

( )D = ( IC – IH) = sin–1( C/Wx) – sin–1( H/Wx). (7)

  ( ) ,   (7),   . 3.
,  1-       W > 10 , 
   ,    
   2-   .

. 3.    
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  (2)  (7),     
W      p   -

 PD  ,    . 
   (n = 1,491),     (n2 = 1,0),

    , Wx 10,3 (sin )–1.   -
   . 4 (  1).      -
  Wx (  2) . .  [4].   -
 PD < 30     .

. 4.  Wx   

        -
     ,   
 W,     ,    -
  ( )    ( = 0,6328 ) – (  = 0,4047 ) -
    ( 1 2)   .    
    [3].

      
        .
 . 5,     (3)–(5)  

   [4]    
PD = 1,0     W. ,  W = 27    -

     1-    
I1 = 1,343° (  W27k1),     

= 0,4047        1-  
 I2 = 0,849° (  W27k1),  I1 – I2 = D = 0,494°. 

,        
  ( 1 2)   PD = 16,0 ,   

(6)  ( 1 2)  = 0,461°.
   ,  PD = 1,0   W = 55  = 0,6328
       1-  -
   I1 = 0,659° ( . 5, ,  W55k1),   -
   = 0,4047       -
  I1 = 0,417°  (1-   W55k1) I2 = 0,833° (2-

0
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 ,  PD
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W55k2).  ,       
    .

) )

. 5.     PD = 1,0÷2,0

      PD = 2,0  
W = 27   55      
 ( = 0,6328 )   ( = 0,4047 )    . 5, .

     W = 27    
 W27k1   ,     -
        R = 1,12 ,  -
   .

PD = 2,0   W = 55     
        ,    0,2 -

 ( . 5, ,  W55k2   W55k3),    
   PD = 7,0 ,   ( 1 2) = 0,198 .
 ,     ,  

   ,     -
 R,       
,          -

 .      , d b,   
       

   -   W,   -
    .

 
      = 0,6328   -
      

  PD = 1,0   W = 48  55  PD = 2,0  
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W = 23  27 ,        -
42 [2]   W = 600     .   

  DL 2,5÷3,0 ,    -
DR 2,4 ,    .

  D   
          -

   R.   Ik  
 W   Ik = k.( /d), k = 0, 1, 2, 3…  -
  . 6,       PD =

= 2,0    W = 600  ( ),     
= 0,6328      1-   

 D = 1,12º (  ).

) )

. 6.    PD = 2,0   W = 600 

,       .  -
    I18 = 1,097º (18-   )

I19 = 1,157º (19-  )     -
.

      
PD = 2,0   W = 27     ( . 7, ). 

  . 7      PD = 2,0
  W = 600  ( )     ( -

 ).        
  ,    
 .      R = 1,12º  -
  D = 1,12º     

W = 27  600 .       -
 .     20 ,  

 W,       [6].  
       -

    I1 = 1,343º ( . 7),    .
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. 7.    PD = 2,0   W = 27 

      -
  PD = 1,0    W = 48 ,  -

  . 8 ( ).       -
        W = 600  ( -

),        W = 55  ( -
 ).   1- , 2-    4-    -
        -

,      
   .
 ,  ,       -
 ,   = 0,6328    
 b1 = 55       -

 ,     . 8 ( ).  -
       -

        .
      

     ,   
  ,       -

.

. 8.    PD = 1,0
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   R     D.  

 ,         -
         .  

,         
.          -

.

 
     ,     -

      ,     
     .  -

     -10   «Carl Zeiss»  
   ,     ,   
.
 ,  . 9    PD = 1,0  -

W = 55     H = 1,1    -
10   ×98.       , 

   .     
  .

. 9.    
PD = 1,0 W = 55 , H = 1,1    

   PD = 1,0   W = 55  -
  . 10.   ×98   -10. -
          

 .
      , 

          
 ,     H.  

    . 11  ,   
  W     .



. . 
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. 10.    PD = 1,0 , W = 55 , H = 1,1 

. 11.       

       
,   .     R  , 

         
   D,      R .   
   ,     -
Di,  ,   Di        
  .

      W = ±0,5 ,  
   ,   W  -

   .  W = 55   ( W)/W  -
 2 %,     W = 27  —   7–8 %.
         H =

= ± 0,5    H = 1,1     -
,     Hmin = 0,4  Hmax = 1,6 . -
     3º     

  Di, ,    ,  
  Dmin = 0,5W Dmax = 2,0W. ,  

Di = 3–4W  ,       ,
 H < 1,1 .

     Di   
,      . , ,

 PD = 1,0   W = 48  ( . 8)  -
   1-   5-   ,   -
   ( . 11, AC).      -
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  .  1-   ,   
   ,    

I1 = 0,38º,     Wmax 1,8W = 92  ( . 11,
KL),     Wi = 38, 44, 54, 65, 77, 93, 137  198 

( . 11, KF  BM)   I1  0,18º  0,95º. 
      Di     

 ,      
. 6–8.

    H    -
       . , ,
 W = 600    W = 602     

  .      .
6,  ( ).     (H + H)   = ±0,5 

      W = ±25   
   W600k18  I18 =

= 1,097º, 18-    ( . 6, , )  W600k19  I19 =
= 1,157º, 19-   ( . 6, , ).     -

 ,     D = R = 1,12º, -
  ,    4     ( W =

= 600    (N.d) 2400 N = 4)    
   ,    ( . 6, ).

        W 
 H,          .

 . 12        -
 PD = 10,0   W = 600     -

H = 120 .  , ,   ,  -
      .

. 12.   PD = 10,0  W = 600 

     
 ,    35   D = 30 . 

          -
 . ,      -

 ,    ’ ,     



. . 
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     .  ,   
    .

,        , 
         

    ,   
[6].     ,      

,    :     -
    ,   —    . 

       -
   :  —    -

,   —     .
 ,      -

        
  ,     ,    ,  -

  .    
        -
      ,   -

          -
   ,     .   -
      ,    

     ,   
  .

       
. . , . .   . .     -
        .

1.  -   , 
        

     .
2.        -
  . ,    

    ,    -
    ,  ,   , 

  ,         .
3.      :
—       -
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