
 34’2012    5.  :    

 

75

 378: 52 

 . .,  . . 
   

      

           
    .     

     :  ,    
 ,    – . 

 : ,   ,  , ,  
,    ,     ,  , 

 . 

        
   . “     

    ,      
          .  –    
  ,      ” [4].  

            
       - ,   

  (     ).     (   
,   )        (    

,  )    . ,   ,   
  ,       .  

          
       ,    

       .  
     (    )  

         
 – .       ’ ,    , 

   ?      -  ,  
 , , . 

          
   .     

    ,     .  
          , 

    ’ ,   ,   , 
   . 

 .  [14]  ’       
    , , ,      

 “ ”. 
    “ ”, ,   

 “ ”  : “  (  .  –   
   .  – “ ”) –    

,           
 ( , , ,   .)     



    . .  

76

 ”.     . .   
. . : “         

 ,         : 
,  , ” [4]. 

     [4; 8-16]:  
–          
  ,     , ,   
 ,  ; 

–          ,  
      ,  ,  

; 
–    ,  , : ,  

    (   ,    ),   
 ( ) ,    ,  

     ; 
– ,  ,        

  ,       
  .        

           
 -  ; 

–         
  ( )  :     

   ,    – “ ”     
   ; 

–         
        .   

          
  ’ ,        

  .     ,    
 ,    ,     

( ,         ), 
     , ,   
    , ,   ,   
  ,    . ,  

        ’ ,  
    ,    ’ ; 

–  ,   ,     – 
’           

   – .   ,   
   . 

   ,      , 
       .  

       ,   
       .   
         

   ,          
  “  ”  . 

      .   
      ,  



 34’2012    5.  :    

 

77

 (   109 – 1012 -3)   (   10–30 ) 
-  ,      ( , , ). 

     (  ,       
,   ,     , 

     -  )   ,   
      .      

      .    ,   
      1 . .    

    –    .  
,          

. 
,      ,   ’   

-  .         
,       . ,  

    .     ’  ,  
        ( ., , [12]), 

,       -  . 
     , ,     

     (     H2)  
  -311

1 10n    K20T   ,  
  . 

           
 .         

  .  ,     ,    
     ,   ,  

       ,   . , 
              

    .      [7] 

2
5

2
ln

2
3

2
mkT

N
VNkS , (1) 

 N   m –    , V – ’ ,   , k –  
,  –  .      ,  
,    : NSs .      

2
3

11

22

2

1
12 ln

T
T

n
nksss , (2) 

 1n   2n  –         , 1 , 1T   

2 , 2T  –         . 

    31400      
   6,02  [5]     ,   

,  



    . .  

78

3-30

p2
2 104,1

m
n , 

 pm  –  . 

,    4,21  (   ),    

  K105,3 6
2T  [5],  

ks 28 . 
,        .  

,         (  
    ,      

  ’ ).  ,       [6]  
 ,    .     , 

 ,    ,    
    .  ,  ,   
 (1),       ,    

,      ’ . 
,       -

,       ,     
   ( ,        

10 . ).          .  
     .     

:    ,       
   .       

 ,  ,        . 
       .  

’        .    
,     ( ,      

  ),  ,    ,   
,    .        [6]: 

02 gT WW , (3) 

 TW  – ,  gW  –    . 

  (3)     gT WWW ,  
   

T
gg

T 2
,

2
W

W
W

W
W       (4) 

,    (4)      
TWW . (5) 

       , ,  
,  0W ,    (5)   : 0TW .  , 

     ,  0W ,    : 
0TW . 

 



 34’2012    5.  :    

 

79

R
GMW

W
W

2

g
g     ,

2
, (6) 

       ,  . 
    :    ,   

. -            
    ,        , 

     .  “ ”   ,    
’  .       

            .  
   ,     ’ ,     

   .       
. 
 ,     ,  . ’  
      ’ ,     

  . 
     .       

  ,       1784 . [3]  ,   –  
  .       

,       (   ),  ,  
.        1–100 .   

(  ),      ,     
    ,     

.            
.  ,    . 

,     ,      
  .   :    , 

         ,  
 ?   ’   50-    .   

. .   .  [3],      ,   
         .  ,  
      ,  0,01–0,02R ,    

    50 R  (  –     F  G) [1, 2]. 
   ,        ,    

    .      
   . 
  ,          

  : 
smT0 , (7) 

   0,18,0m ,  43s  (      
      ) [1]. 

    (   “ - ”)   
.           

 ,       ,   
    ,          

 .         
      (7),   

   .    ,    “ ”, 
  ,     .    



    . .  

80 

 ,     .    
       . 

 ,  ,    ,   
.   ,       

 ,    ,     
  ,     . 

 ,        ,   
           

“ ”      [1].       
   7500         

,    ,       
  5500     ,       

.           
  ,        

,        [2]. 
         

  .  ,  ,  ,   
 ,        .  

 ,  ,  ,      
 .          

         ,  
-          [11].  

,    -  .    
   ,  .     

   ,     
   . 

 ,         
         . 

    ,     , 
,           

( , ),   ’  ( , )   
(  , ),         

.        ,  
 ,         , 

,      . 

 :  

1.  . .    :   / . . , 
. . . –  : , 2010. – 480 . 

2.  . .   / . . , . . . – , 2006. – 496 . 
3.  . .   / . . . – -  : . , 2000. – 

652 . 
4.  . .  .   / . . , 

. . . – . : /URSS, 2005. – 240 . 
5.  . . :    ’  : . . / . . . – . : 

 , 2010. – 206 . 
6.  . .     / . .  //   

  . – . 99 /    
  . . ; . . . . . –  : , 2012. – . 213-218. 

( :  ). 
7.  . .  .  1 / . . , . . . – [ . 3- , .]. – . : 

, 1976. – 584 . – ( : “  ”,  V). 



 34’2012    5.  :    

 

81

8.  .    .     
   / . , . . – . : , 1979. – 512 .  

9.  .    :       
/ . . – . : , 1985. – 328 . 

10.  .   :      / . , . . – 
. : , 1986. – 432 c 

11.  . .     / . . . – . : , 1989. – 
64 . 

12.  . .        :     
. / . . . – . : , 2007. – 256 . 

13.  .   :      
/ . . – . : , 1991. – 240 . 

14.  .  / . . – . : , 1980. – 406 . 
15.  .  . :    / . . – -  : 

  , 2003. – 320 . 
16.  . .        

/ . . – . : , 1985. – 424 . 

  

          
    .     

    :  ,    
 ,    – . 

 : ,   ,  , 
 ,    ,    

 ,  ,  . 

AA nn nn oo tt aa tt ii oo nn   

The author proves the feasibility of using the ideas and principles of synergetics during of physics and 
astronomy teachers training. We give specific examples of the synergetical approach in explaining 
mechanisms: the birth of stars, thermal and mechanical stability of stars, pulsations of variable stars – 
Cepheids. 

Keywords: synergetics, dynamically stable systems, adaptive systems, evolving systems, physical and 
astronomical education, thermal and mechanical stability of stars, Cepheid pulsation, birth of stars. 
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