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    x1(t)  x2(t),   

 .   :   

 x3  x4,   (16)  (17).   
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 . 

 

       :  

      3,   

    1,1%    

   :      

      .   

,       
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1.    ,   

      

.         
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   ,  x2  x1  
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  : 
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2  �� xDD ,    (33) 

 

(    ,    (31) – (32) –  )  
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2
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      . 

 

     (31) – (32), 
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        – 
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  –   « » (  16000 ,  

– 14 )        

          

    : 
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  (43)  t   ,  –    

    , u –       

, (t) –       , 

  ,    

( )      
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    – . .   

  u(t)       (t) – 
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  (46)     

   (  ,     )  
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        (43)  
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)())1(2,17)1(690( 2

2

1 tuDD M� TH��H� .   (47) 

 

   (47)  u   (46),  

 

M� T�H��H�H��H� )06,0973(]5,2)7,162,61()03,1660690(4,41[ 2

2

21

3

1 DDDD . (48) 

 

  (48)  ,       1 > 0 

 ,     

 .    (46)   

 .      

,       ,  

    .     

 1 > 0   . 
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 (46),        
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    0,06D   (46)   .  

 (46)   : 

 

T��� ]43,23,4230[ 2

1 DDu .   (49) 
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dt

d
D  ,  

  A(D)  n,   B(D)  m,   

  (t)    
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1��t qmp ,      (53) 
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 m –    B(D)     

 (51), p –      

  (52), q –     (52). 

 

    « » (43)  m = 0.  

  -  (44)  p = 0, q = 2.   

0 < 0 + 2 – 1,   . .       

,    (46),    

(45)      (44),  

   . 

 

      

  ,      . 

    « »   

     (44),       

     ,   (      

[24],      
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CS  ZM )( .      (54) 

 

   p = 0  q = 0.    p  q 

 . .  (53) .  (54)  

   

 

T�� ]5,26,43[2 Du .     (55) 
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  ,   .   [24]  . 137 

 , ,     

     (44),    
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    , 
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 ,  ,      

,    [24], . 132 – 149.  
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   ,     

   . . –        

  –   [18], . 215 – 226   [10], 

. 243 – 248.       
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 . 

 

       

         

 –   . 
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 . 

 

 ,      [25]  
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 x2    x3.  

 

 135



l 1

l2 l3

P

 
 6 

 

   «  »,   [25]   

. 205 – 206       

   x1; x2; x3: 

 

°
¿

°
¾

½

 ��

 ��

 ��

.645

;5121612

;3151214

321

321

321

Plxlxlx

Plxlxlx

Plxlxlx

    (56) 

 

 [25]  . 206     (56): 

 

PlxPxPx
12

1
;

16

7
;

4

1
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 ¨3  ¨ (     Pl): 
 

12

1

48

4

645

121612

151214

145

51412

31214

3
3    

'
'

 x . 

 

     ¨3.   

 

 136



466466811212451451434123551211414

145

51412

31214
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3 281294
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 . 
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 . , ,       

       A   
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kkk xanDD )2( 2 �� ,     (71) 
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2nakk � Z .     (72) 

 

     §7  ,   ,  

      .  

       

  [4]  [20]. 

 

      §6     

 . 

 

 11.   
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2

22111 )( mxllxl  �� ,     (74) 

 

(  m = l1 + l2 + l3). 

 

,      

 B, : 

 
2

23132 )( mxlxll  �� .     (75) 

 

   (74) – (75),     

 x1  x2: 

 

2

2

1

2
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2

2
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2
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l
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 (76)     : , , 

 l1 + l2   l3,   x1 .  x1 > 0   

  .          
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 l1 + l2 = l3         

  –  .      

 l1, l2, l3         

.        ,   
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3

2

21

2

1  
�
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lm

llm
,  

  ¨1   ,  x1 = 0    

  . 
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    .   -   
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l3 = 1,9 .   100 / . 
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9,39,229,1
9,19,2
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� ��  ' ; 
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2
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1
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  39  741      

  . 

 

      ,   l1, 

l2, l3    . 

 

      ,   

   3. : mod = -(5,8 +1,9) = -7,7 = 1,98 ;  

1mod = -m2
(2+1,9) = - m2

 · 3,9 = 39 · 1; 2mod = -m2
(2,9+1) = - m2

 · 3,9 =  

= 2,05 · 2.     ,     2   

    1,98  2,05    .  –  

 ,     – ,   

         

   2.       
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      1.   

   39         
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       –  
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 . 
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9,1

2
2

2

1
m

m
 '   l3 = 1,9   

 144



l3 = 1,9(1+ 3),  3      . 
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,       .   

     ,  

      l1, l2  l3.  

      ,  

    1; 2; 3.   ,  

       2
3
 = 8  

.     ,  

    x1,  ,  

  l1  l2  ,   l3  

, . . 1 < 0; 2 < 0;  3 > 0.    | 1| = | 2| = | 3| 

= 0,01, . .  l1 = 0,99; l2 = 0,99;  

l3 = 1,919.    m = l1 + l2 + l3 = 3,999; 1 = -0,0975;  = -3,98;  

x1 = 0,0245.  ,      

 1%        x1    (  

x1 = 0,39  x1 = 0,0245).    | 1| = | 2| = | 3| = 2,57%,   
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.      (   

  n,       2
n
); 

 

2.       

      

  «  »,    

3.   ,    

,  «  »     

,       

        

 ,      

 . 

 

 11  ,      (   

   )     , 

   . ,    

,     11,     

  .       

       

   ,    , 

   1 – 5,      

 .   ,       

 ,      

,   ,     

.        

   ,    

 ,      

          

   .     , 

       –   

 ,      .  

         

  « » . 

 

 146



§2.  

 

1.       « »: 

 

321

1 06,0 xxx
dt

dx
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