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 (NARX). 
 . 5.9     , 

     .    
 ,     ’    , 

   q  .      u(n) , 
    1)y(n    ’    ,  

   q  .     ’  -
      [295]. 

 ,     ,   
,    : 

      : 
1)qu(n,1),u(nu(n),      ,    

; 
    1)qy(n,1),y(ny(n),    -
  ,      1).y(n   

        -
    ( .5.9). 

    NARX   
 : 

1)),qu(n,u(n),1),qy(n,F(y(n),1)(ny  ˆ  
 (5.2) 

 1)(ny ˆ -  ;  
1)qu(n,1),u(nu(n),   -      

,   ,    ; 
1)qy(n,1),y(ny(n),   -      

 ,      1).y(n   
        -

    ,     
     ,    -

        ,   
    ,        .  
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      : «  -

,       R ,   -
 L   G  ,     L ,   ,  
     V  ,  -
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  ,      L .  
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 ,     G       -
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   L ,    G  ,      
R .        , -

     ( ) » 173. 
        -
   ,     .  

   ,   N  –   
 n   ,  ),( NnR  ,  









N

i

n
iCNnR

0
),( , 

 (5.3) 
















in  

in  
)!in(i

!n
C n

i

0
. 

 (5.4) 

  ,   ’ ,   m    
,        
 ,     : 

mNnR  ),(   m)N1,-n(R  ,  (5.5) 

         
     ,    -

 ,     ( . 5.10) [101].  -
,       -

      . 
    – – –

 129       
Lw    : 

mmn
m
NmLw

N2log1
Nm 






 







 )1(1 , 
(5.6) 

 n –   ; 
m  —   ; 
N   —    . 
      L     -

 : 

mn
LwL


 , 

(5.7) 

 L   —       . 
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(5.8) 

 *)nu(    *)ny(  -      -
 . 

   1)ne(    -
  1)n(y ˆ   1).ny(       
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 5.5 
     243 

RMSE , MAPE    

 10%  

10% — 20%  

20% — 40%  

40% — 50%  

 50%  
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  Lw        L  . 
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9n ; 1m ; 40N . 
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    1, 2, 3, 4, V 

     

1= 0,943-0,216 11 + 0,161 12 —  

– 0,193 13 –0,1 14 

F = 6,1129; R = 0.8549, R2 = 0,7309, 

t–  :  -
 –5,132; 11– -0,837; 12–0,695; 

13– -0,512; 14– -0,374. 

2 = 0,0155-1,457 21+0,592 22+ 

+0,265 23+0,212 24 

F = 6,5984; R = 0,863, R2 = 0, 457,  

t–  :  -
 –0,0456; 21– -0,5667; 22– 

2,457; 23– 0,9478; 24–1,5224. 
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+0,0065 34 

F = 6,126; R = 0,855, R2 = 0,731, 

t–  :  -
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2,344; 31–0,5316; 34–0,0504. 
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F = 44,702; R = 0,975, R2 = 0,949, 

t–  :  -
 –28,344; 41– -1,515; 42– — 

5,772; 43– 0,095; 44– — 3,507. 

V=0,0657+0,506 1+0,0067 2+0,0438 3+
0,346 4 

F = 73,64; R = 0,985, R2 = 0,97, 

t–  :  -
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