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       , 
      .    -

   ,      . -
         -
         

   .        -
   ,       [3, 4, 9,

10].

 
       
     ’    . 1.   -

         
TA = 2856 °  (1).     (7)  -

  ’  (3)  # (2–5) [2],    (M2 – M5), -
   (4)   f = 90   -

D = 50 ,     (2).  (8)  
’   (3)       -
    (f2 / f1), f1 f2 —    (4) 

’   (3)    (7), .   (5) -
       . , , -
   .

. 1.   : 1 —   ; 2 —  ;
3 —   ’  ; 4 —  ; 5 —  

 ; 6 — ; 7 — ; 8 —    ;
9 —   

   (7)   (8)    
     (6)    
  VA .    (6) 

  288A [2]    SR = 0,45 .
    (8)      

 ±10 .       -
       « » -

 (9)    = 0,532 .
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      (5),  -
   LE  . LE    -
 [2],       -
       

.
   VA   -

  kA  .     
   .  kA  -

   PD     MK  -
  DA,       

DS = DA f2 / f1),    S = f( ),    -
 DS    S.

   
       -

    [9–12]    .
      -

   k  = 96,0–98,0 %.   [8] 
   kA     
  ,    ,  -

   .  . 2 (  1)   [8]  -
kA     [2]. ,   -
  [8]   ,     

kA     PD = 5,0–18,0 
 ( ).

. 2.     : 1 —  [8]; 2 — 2 = 5,20 ’,
kA02 = 90,1 %; 3 — 3 = 4,37 , kA03 = 88,0 %; 4 — 4 = 3,47 , kA04 = 87,5 %;

5 — 5 = 2,45 ; kA05 = 79,0 %; 6 — 6 = 1,55 , kA06 = 48,8 %; 7 — 7 = 5,20 , kA07 = 98 %

         -
kA  ,     [13],  -
  . 2 (  2–7).   kA0  

 HJ ’  M4 [2],     DA 
  DS    S   
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.  M4HJ    2 = 5,20   -
kA0 = 90,1 % (  2); 3 = 4,37 , kA0 = 88,0 % (  3); 4 = 3,47 , kA0 =

= 87,5 % (  4); 5 = 2,45 , kA0 = 79,0 % (  5)   6 = 1,55 , kA0 = 48,8 %
(  6).

         
LE = 51 c .    2–6    

k 0 = 100 %.     [8] ( . 2,  1) -
   2–4,        -
 S  3–5 ,     .
     kA   -

     «Gulden Ophthalmics» ( ),   
.      . 2 (  7)   

M4H03 (DA7 = 143 , 7 = 5,20 , kA0 = 98 %).    
   [8],        

(  2–6).  , ,    
 kA  .  kA7 (  7)  

  ,       kA   -
,    .

    kA   
 [14].     ,     

 ,        DS   S
  DS  S   .

,        -
,      C   
 C.    ,  C   

 , k     [8]  .
       

 D0  20        VC = 1,0,  -
  C = 1,0',      C =

= 1,0      PD  14,0–20,0 . ,  
    kA     
,    .      -

          -
         
.

   
  ,     

         
,          

.           -
 .

   -      
  [15]     n  -
 :
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n1( )sin 1 = n2( )sin 2, (1)

1 2 —         ; n1 ( ) 
n2( ) —          

.   (1),     ( 1 2)R
 -     1 2     -

R:

( 1 2)R = R1 – R2 = sin–1{sin R n1( 1)/n2( 1)}–sin–1{sin R n1( 2)/n2( 2)}. (2)

   ( 1 2)R   
 [2].    ,    
  ,    ,   
   ( ).       

   ( 1 2)R  -  -17  -18, - -
 -18  -19,   -  -8  [2]. 

     = 3,0    . 3.
      
     , ,   

   .  ( )   
 n( )    .  -

n( )   [16].     
PD = 30,0 ,     .  ( ) 

      ( ),  
 = 0,56    ne = 1,492,    
R = 28,27713 .       

      [15],   
 W = 600 .

. 3.  ( )   :
1 — -17; 2 — -18; 3 — -19; 4 — -18; 5 — -8

       
r( ,T)  T = 5800 °K [17].   r( ,5800 K) 
    kH( ) [15]   
     .   n( ) 

kH( )   .
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 n( ) [16]   kH( ) [15]
,  0,4668 0,4861 0,4958 0,5270 0,5461 0,5600 0,5893 0,6328 0,6561 0,680 0,800 0,900 1,000
n ( ) 1,499 1,497 1,496 1,494 1,493 1,492 1,490 1,489 1,488 1,487 1,484 1,483 1,482
kH ( ) 0,080 0,180 0,270 0,810 0,987 0,995 0,760 0,240 0,070 0,017 0,0 0,0 0,0

   = 0,4668–0,6561   -
    ,     , 
 . 4     (  1)   -  -17 

-18  (  2, 3).     
 = 3,0 .

     (  2, 3)   -
    ,   ~0,45 ,  -
   -     .  , -

 -         « »
  .

. 4.  -      :
1 —   (  ); 2 —  -17 (   );

3 —  -18 (   )

  ( 1 2)R,     -
  = 0,4668–0,6561   PD = 30,0 ,    (ne =

= 1,492  = 0,56 ),  0,51 .    0,96 .  -
    ( 1 2)R     . 

   kH( )     -
 H = 0,4861–0,6328 ,    ( 1 2)R  PD =

= 30,0  —  0,39 .  0,75 .
,      ( 1 2)R = 0,75   -

       [2],  
0,15 ,    -    ,  

       -
kA.
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      -
   .  . 5   

  ,     ,  PD = 30,0 
  (  1)     -17 (  2), -18 (

3)  -8 (  4).   = 16,7    = 0,56 .

. 5.       PD = 30,0 :
1 —  ; 2 —  -8; 3 — -18; 4 — -17

     ,   -
  -       
 . ,  PD = 30,0    -18 (  2)
         0,1 ., 

0,16 .         [2]
  . -   -8 (  3)   -
        ,  kA

     .
       -

      ,   
.          -

  [17]   . 6 (  1)    
    TB = 5800 °K [17].  

TB = 5800 °K   . 6 (  3).  . 6 (  2)  -
      H2O   .   -

      
 «Philips»        

TA = 2856 °K.     . 6 (  4).
 ,    kD( ) -

     kH( )  . 
      288  [2] ( . 7,  1) 
       24

( . 7,  2), S10X10 (  3), LXD-44MQ (  4)  BPW21R (  5).
. 7 (  6)   kH( )  -

   [15].      
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  ( ,T)  [18] T = 2850 K
( . 7,  7).

. 6.    : 1 —     ;
2 —     ; 3 —   TB = 5800 °K;

4 —   TA = 2856 °K

. 7.  kD( )  : 1 — 288A; 2 — 24K;
3 — S10X10; 4 — LXD-44MQ; 5 — BPW21R; 6 —    kH( );

7 —  ( ,T)  T = 2850 K

 ,       -
   :

r( ,T) = ( )kD( )  ( ,T)c1/ 5 [exp(c2/2856) – 1]–1, (3)

( ) —  ,      
       [2]; kD( ) —  
 288A; ( ,T) = 0,435 —    -

 TA = 2850 °K [17]; c1 = 3,7418×10–16 [ / 2] c2 = 1,4388×10–2

[ °K].
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  PD = 30,0    W = 600  

 (  )   -   -8 (  ) -
  . 8     = 0,44–1,00 ,   -
   =17,07–16,31 .    
        

 .  -   -8 (  ) -
         =16,5–16,6 .,
       .

. 8.  -   -8    :
  (  );   (  )

        = 0,44–1,00 
   ,    . 9.  1 
 ,     (3)   .
    ’    -8   

   (  2).    -18 
-17    (  3, 4)        -
 .

. 9.     PD = 30,0 
  288 : 1 —  ; 2 — -8; 3 — -18; 4 — -17
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 ,       
 = 2600–3000 °        . 

         -
        .

   
      

         [19], -
      . -
     M5H01  M5 [2] 

     .    
LE = 50     288A   

SR = 0,45 .     10 .  
LE = 50 ,     [2],   

0,002 .        . -
   = 3,0      -
.

    M5H01    -
  PD = 30,0    . 10,a (  ). -
  PD = 10,0  (  )   . 10, .  -

PD = 0,5      (   ).
    100 %    . -
     PD = 0,5   . 10,a -
    PD = 30,0 ,    = 16,7 . -

,   . 10,   PD = 0,5      
PD = 10,0 ,    = 5,7 .

 -17  -18   ,  
    ,   17–18 %,   
          -

 .

a) )

. 10.   M5H01  PD = 0,5 
(   ), 30,0  (a), 10,0  ( )   (  )

   -17 (  1 —   )  -18 (  2 — )
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   ,       -
     .  ,   
   ,    100 %,  -
 ( . 11).

. 11.   M5H01  PD = 30,0 
  (  ),   -17

(  1 —   )  -18 (  2 — )

       
M5H01   .      -

 ,          -
    .  -

     DA     -
DA     M5H01. , 
        
  .

,       
  -2,     

[14].  -2       ’  
( . 1,  3)       -
    = 2856 ° .     -
  LE = 67       -
 DS  .

     ,  ,  
,      -2  SD  -

 SR ,     . 
 -2      DS = f2 / f1 SD. 
  f2 / f1 20,5,    SD = 15–120 

     DS = 0,31–2,46    
 0,046–0,365      LE = 67 .

 FS(x)    SD  -2 
LE = 67    . 12.    

      .
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. 12.  FS(x)  :
1 — SD = 10 ; 2 — 20 ; 3 — 30 ; 4 — 45 ; 5 — 60 ; 6 — 100 

       F(x)
     FS(x)  

   [15]

F(x) = FR(x ) FS(x – x )dx, (4)

F(x ) —     x , FS(x – x ) — 
   x = x .
  SD, DS = f2 /f1 SD > SR = 0,45   
   ,   FS(x) . 

DS < SR  SR       ,
       F(x).

DS SR  FS(x)     . 
        -2   -

SD 22 .      DS = 0,45  0,07 
LE = 67 c         

0,9   PD = 30,0 .
SD = 30   PD = 30,0    

     DA 1,0 ,   ,  -
 FS(x).       -
  ,         

SD = 30        FS(x). 
    LE = 67 c ,  

  DS = 1      PD = 0,15 .   -
   PD = 30,0    . 15.  -

 = 16,7 .    = 0,56 .
    ( . 13)  

   ,   . 9.       
  . 9  . 13      

FS(x),      (  = 16,1–16,4 .). 
   S        

 = 16,5–16,9 . ( .  5)   ,  
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 kD( )   288A,   -
  = 0,8  = 16,39 . ( . 7,  1).  
     = 0,46–0,65  (  = 16,5—16,9 .)  
    ,      

        .

. 13.       -2  PD = 30,0 :
1 —  ; 2 —  -8; 3 — -18; 4 —  FS (x)

      ,  
 S9219 (  «Hamamatsu», )  BPW21R (  «Vishay», )
        

    = 0,56  ( . 10,  5).  -
    BPW21R   . 14.   
 -    (  = 0,41–0,48    = 16,8–17,1 .)  

.

. 14.      PD = 30 
  BPW21R: 1 —  ; 2 — -8; 3 — -18; 4 — -17

    BPW21R   ,
       -18

0,2 .,  10.   -8     3  ( .
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15).        -
     BPW21R   .

. 15.      PD = 30,0   
BPW21R: 1 —  ; 2 —  -8; 3 — -18; 4 —  FS (x);

       
       

-   -8. -   -17  -18  
  .

,       -
   ,    -

 .        288A  -
       -
 -8.  -   -17  -18   -
   .     

       
.

      ,  -
  .    
      -   -

 -8.  ,   ,    . -
        
 -   -17 -18.    ,

         
.          -

        -
 ,        .

1. Fu M.L., Hu W.J., Le Z.C., Manko D.Y., Antonov E.E., Kryuchyn A.A., Petrov V.V. Design
and Fabrication of Rigid Fresnel Prisms for Complex Treatment of Strabismus in Children. Guangzi
Xuebao / Acta Photonica Sin. 2017. 46. . 18–25.



. . 

82

2. Antonov E.E., Kryuchyn A.A., Fu Mingley, et al. Microprisms: Optical Parameters and Moni-
toring. Kyiv: Akademperiodyka, 2015. 146 p.

3. Choi K., Chung S., Lee K. The Prismatic Effect on Stereoacuity in Intermittent Exotropia. Yonsei
Medical Journal 2010. 51(1). . 117–120.

4. Jivraj I., Pate V. Treatment of Ocular Motor Palsies. Curr Treat Options in Neurol. 2015. 17(3).
. 1–15.

5. Shishavan A.A., Nordin L., Tjossem P., Abramoff M.D., Toor F. PMMA-based ophthalmic
contact lens for vision correction of strabismus, Metamaterials, Metadevices, and Metasystems.
International Society for Optics and Photonics. 2016.

6. Rowe F.J., Conroy E.J., Bedson E., et al. A pilot randomized controlled trial comparing
effectiveness of prism glasses, visual search training and standard care in hemianopia. Acta Neurologica
Scandinavica. 2017. 136(4). . 310–321.

7. Jung J.H., Peli E.. Impact of high power and angle of incidence on prism corrections for visual
field loss. Optical Engineering. 2014. 53(6). . 061707.

8. Mellina V. Effect of Modified Fresnel Prisms on Visual Acuity and Contrast Sensitivity in
Children. Archive of Ukrainian Ophthalmology. 2016. 4(1). . 36–39 (in Ukrainian).

9. Katz M. Contrast sensitivity through hybrid diffractive, Fresnel, and refractive prisms,
Optometry Journal of the American Optometric Association. 2004. 75(8). . 509–516.

10. Katz M. Visual Acuity through Fresnel, Refractive and Hybrid Diffractive/Refractive Prisms.
Optometry Journal of the American Optometric Association. 2004. 75(8). . 503–508.

11. Wright D., Firth A.Y., Buckley D. Comparison of the visual effects of Fresnel prisms in
normal and amblyopic eyes. Journal of American Association for Pediatric Ophthalmology & Strabismus.
2008. 12(5). . 482–486.

12. Griffiths H.J., Cotton S.H. A Comparison of the Effect of 3M Fresnel Prisms and Trusetal
Prism Foil on Visual Function. British and Irish Orthoptic Journal. 2010. 7. . 45–48.

13. Petrov V.V., Antonov E.E., Fu M.L., et.al. Investigation of optical characteristics of rigid
protected and traditional elastic Fresnel microprisms using electronic method for measuring visual acuity.
Optics and Laser Technology. 2018.107. . 15–23.

14.  C. .,  . .,  . .,  . .   
     .   . 2017. 5(1). . 44–49.

15. Wolf E., Born M. Principle of Optics. Cambridge Univ. Press., 1999.
16. Sultanova N., Kasarova S., Nikolov I. Dispersion properties of optical polymers, Acta Physica

Polonica A. 2009. 116. . 585–587.
17. Allen C.W. Astrophysical Quantities. 3rd.ed. The Athlone Press, University of London, 1973.
18.    . /  . . . .
: , 1974, 472 .

19. . . .        .
,    . 2013. . 15.  2. . 7–16.

   28.02.2019


