
,   . – 2013. – .3(30) 
 
 

 
105

 551.521 

 

 . . 
      

 
      

    
 

 :    ;  
;    ;   ;  
 

 
.         

.         
        

 .     ,   
           

 ,      . 
   .   

        
    . . .  1925 .    
       

  ,   - .    
   , , ,  .   50-  
 XX . . .     . .   

. .       
  ,   1964 .    

   [1, 10]. 
         

       ,  
    ,   [2]. ,    

       . 
,       [10],      . 

       
,        

  .      
      ( . . , 

. . , . . )    ( . .   

. . )     .   
     

        
 . 
,       ,    

 ,  .      
     . 

         
     . . , . . , . . , 

. . , . .   .      . , 
   – .  [1, 4, 10]. 



,   . – 2013. – .3(30) 
 
 

 
106

  ,         
    ,    ,  

      ’    . 
  ’     . 
'   –     
. 

        
        
. 

   .      
        

       . 
  .  -  ,  , 

   ,      . 
       ( ). 

        
 ,       : 

DSQ EEE , (1) 

  QE  –    ; SE  – ,  
   ; DE  – ,  

 ( )  . 
         

,  ,      
.          
 . 

        
,            

. ,   h      
: 

coscoscossinsinsin h , (2) 

   –   (      ’  –  
);  –   ,     

-23°26       +23°26     ; 
 –      ,      

      ,   
 . 

   '         
 ,      ,  : 

*2 t , (3) 

   –    ; *t  –   . 
         

    (16 )      
 (35 ),     15h .     

’   (2)   ,     
(  h ,  m    s ).        



,   . – 2013. – .3(30) 
 
 

 
107

  : 360°  24 .  
1524/3601h , 5160/151m , 5160/511s , m41 , s41 .   

  (  0  +180°,        
0  12 )  '    (  0  -180°,   12  24 ). 

       
        . 

      . ,  
       , 
        .  

        
. 

         
       .  , 

  ,     
  .        

        – 
  ,     .  

       
       ,  

     . '  [1, 4, 9-10],  
          

,    –  . 
 ,       

        
 : 

hSCE mSS sin , (4a) 
 

SCE SS , (4 ) 

 SE  –      ; mS  – 
        

; S  –      ; SC  –  
    ( . 1). 

 
 1   ( / ) 

     (  [6, 9]) 
 

 h    
 10 72 92 

10–20 75 92 
21–30 85 96 
31–40 92 98 
41–50 96 100 
51–75 100 102 

 
   . 1,     ,  ,  

       ,  
'         ,  

         . 



,   . – 2013. – .3(30) 
 
 

 
108

      
         ,   

        h .   
       20  45°,     

     .   SE  
    .    
  [10],         

    70 ,       
. 

    DE    
     : 

DCE DD , (5) 

  D  –   ; DC  –    
 . 

         
      (  ).    
        
 ,        
    . ,      

         
  ,   ,   . 

 ,        
     . 

        
 –  ,   . ,     

        
   .       

   .      
     2–2,5     

    . 
         

  ,       
 . ,      
        117 / ,    
 6   103 /  –   7–10  [6, 10]. 

      ,     (  
  ),    , ,    

  .       
   ,       

     .     
        ( . . 1). 

      
          
    .     

           3–
4, 4–5, …, 20–21 . ,       

    ,     
     (0  30 , 6  30 , 9  30 



,   . – 2013. – .3(30) 
 
 

 
109

, 12  30 , 15  30   18  30     ).  
         

  ,    ,   
     . 
    ,      

  / 2,     , : 

mm SS 8,277 , (6) 

DD 8,277 , (7) 

 mS   D  –   (    )   
          
, / 2; mS   D  –      
  , / 2. 

     mS   D     
  (3,5; 4,5; …; 20,5 ),     

   .      
      [3]: 

n

i
iin tltftL

1
)()()( , (8) 

 t  – ,         
( )366(365...,,2,1i )    ( i ),      ; )( itf  – 

      mS   D     
    ; )(tli  –  ,   

  :  )(tli     1n , ijji tl )( ,  

ij  –   ( 1ij   ji   0ij   ji ). 
      

      [5].  , 
         

 ,     ,  ,  
    . 

      
 (00, 03, 06, 09, 12, 15, 18  21 )    .  

          
        

         
    .   ,    
    ,      

 (  5°)     .   
       ,   
     . 
,    U-  ,    

  ,   .     
        



,   . – 2013. – .3(30) 
 
 

 
110

       
  ,       

: 

1076-0 103117 ppCD , (9) 

 60-p , 107p  –  (  )   
,    0–6  7–10 , . 

 (9)   ,    
       .  

          1 
 9    [8],      

        
  : 

732-06-0 8,0 ppp , (10) 

7310810-7 2,0 ppp , (11) 

 20-p , 73p , 107p  –  , ’      
  , , . . 

         
,   ,     [1, 7],  

 ’        .  
 , ,    ,  5–6 %  
     7–8 %   . 

          
  .   ,       

       10-  
 [6, 10],          

     15-   [1]. 
         

      . 
.  ,      

       
    .     
            

       
   . 

          
     ,      

     . 
 

  
1.  . .       / 

 . .,  . .,  . . – . :  - , 1971. – 238 . 
2.  .2.5-28-2006.    . – . :  , 2006. – 76 . 
3.  . .    /  . .,  . . – . : 

, 1966. – 664 . 4.  . .      
 /  . .,  . . //   . – 1976. –  2. – . 54–

58. 5.  .         
        /  .,  . //  . . 



,   . – 2013. – .3(30) 
 
 

 
111

-  .  . . – 2011. – . 58. – . 41-44. 6.  . .   
.   /  . . – .: , 1984. – 752 . 7. -

    .  3.  .  1–6. . 10. 
 .  1. – .: , 1990. – 604 . 8.    : 
 / . . , . . , . . ;  . . . , . . . – .: 

, 1989. – 648 . 9.  . .   /  . . – .: 
, 1979. – 232 . 10.  . .   / 

 . . – .:  , 2002. – 416 . 
 

         
 . . 
        
          

 . 
 :    ;  ; 

   ;   ;  . 
 

         
 . . 
        

          
 . 

 :    ;  
;    ;   ; 

 . 
 
Consideration of cloudiness conditions for estimation of the natural illumination intensity of 

the ground 
Zatula V.I. 
The article deals with elaborating of methods of estimation of natural illumination intensity 

conditions of horizontal surface under average conditions of cloudiness on the basis of standard tables of 
climatic reference books. 

Keywords: natural illumination intensity of horizontal surface; cloudiness conditions; light 
equivalents of solar radiation; cloud frequency of occurrence; miscalculation. 
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