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Preliminary assessment and data processing in regression anlysis  

 
Methods of preliminary assessment and data processing during the regression analysis of the active 

experiment with application of Excel statistical functions and Statistica software package are represented.  
Sampling test for the statistical distribution normality , evaluation of equivocal results by the Student's t 

-test and checking the results reproducibility by Cochran’s  test are performed without using of the reference 
evaluation criteria distribution tables, mutual correlation ratio of dependent and independent features are 
determined and given by specific examples.  

These methods allow to assess the sampling with any number of factors by the regression analysis 
suitability fast and highly accurately.  
regression analysis, statistical distribution normality, Student's t -test, Cochran’s  test, correlation ratio 
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   [1, 2]    ’  [3].  

         
’   ,    .    

 .   ’      
,      ,  

   .      
     ,        

         ,   
    .     -  

,     ,      
  '  . ’      

      [2, 4, 5].   
     ’   ,     

,      , ,   
     (  )    

      [6].    ’   
  ’       .  

    ’ ,    ,   
      ’ . 

  .     ’  y(t)  
 u(t)     f(t),    

 

Q(p)y(t) = kR(p)u(t) + N(p)y(t  – h(t))+ (y(t)) j + f (t),                   (1) 
 

 y(t), u(t) –      ;  
p = d / dt  –   ;  
Q (p), R (p) –    ;  
deg Q (p) = n; deg R (p) = m;  
deg N (p)   n  –  1;   h(t) –   ;  
k > 0, (1  i  n, 1  j  q) –  ,    ;  
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j  –   ;  
f(t) –    . 

      '     
  

 

                                          Qm(p)ym(t) = km g(t),                                                    (2) 
 

  g(t) –     , km > 0; ym(t) –   
  ’ , deg Qm(p) = n  –  m. 

   ,      
     y(t) 

 

                                        |  y(t) – ym(t) | <   t  T,                                              (3) 
 

   –  ,   , T > 0. 
  : 

1.   Q(p), R(p), N(p), M(p)   k   
  , ’   ,   ,    –    

   . 
2.   h(t) –  ,    h(t) > 0, 

dh(t) / d(t) < 1;   g(t)   f(t)     . 
3.  R( ), Qm( ), Rm( ) –     (   ’   

   ),    –      , 
   Q( ), R( )  Qm( )   deg Q(p) = n, deg 

R( ) = m, deg N( )  n – 1, deg Qm( ) = n  –  m.  
  Q( )  R( )    Q( ) = Qm( ) + Q( ), R( ) = Rm( ) 

+ R( ),  Qm( ), Rm(  –     ,   R( ),  
Qm( ), Rm( ) –      n  m ,    –     

 .   ’  (1)    
   (t): 

 

Qm(p)y(t) = kRm(p)u(t) + ( R( )) / (Rm( )) u(t) – ( Q( )) / k(Rm( )) y(t) + ( N( )) / k(Rm( )) 
y(t - h(t)) + (1/kRm( )) y(t) j  + (1/kRm( )) f(t).                (4) 

 

      ’  (t) = (t) – m(t),  
 (2)   (4):  

 

Qm(p)e(t) = kRm(p)u(t) + ( R( )) / (Rm( ))u(t) –  ( Q( )) / k(Rm( )) y(t) +  
+ ( N( )) / k(Rm( )) y(t - h(t)) + (1 / kRm( )) y(t) j + (1/kRm( ))f(t)    (5)                         

– kmg(t) / kRm( ).                                                               
 

      n  –  m  –  2      (t),  
   u(t)    

 

                                                             u(t) = ( ) (t),                                                         (6) 
 

  ( ) –  . 
   (5)   : 
 

Qm(p)e(t) = kRm(p) ( ) (t) + ( R( ))/(Rm( )) ( ) (t) –  ( Q( )) / k(Rm( )) y(t) + ( N( )) /  
k(Rm( )) y(t - h(t)) + (1 / kRm( ))  y(t) j + (1 / kRm( ))f(t) –  kmg(t) / (7) 

kRm( ).                                   
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        (t)   
      

 

                                                   u(t) = ( ) (t),                                                 (8) 
 

 (t) –  ,     (   
),         ’  [3]. 
    , ,  ’  

 ,  
 

                               ' = F0 (t) + B0(v (t) –  v '(t)),  v '(t) = L (t).                        (9) 
 

  v '(t) –   ,   . 
   (8)   (5),     
e(t)  
 

                          Qm(p)e(t) = ( ) (t) + '(t) + ( )(v(t) –  v '(t)),                  (10) 
 

  '(t)        
'(t) = (k - ) (t) + k( R( ))/(Rm( )) (t) –  ( Q( ))/(Rm( ))y(t) + ( N( ))/(Rm( ))y(t-h(t)) + 

(1/Rm( )) (y(t)) j + (M(p)/Rm( ))f(t) – ( km/Rm( )g(t). 

   (p) ,    ( )Rm( )/ Qm( ) 
  ( )Rm( )/ Qm( ) = 1/  + am,       

 e(t)  (10) ,       
 

                                       (  + am) (t) = v(t) + (t),                                        (11) 
 

 (t) = (1/T(p)Rm( )) '(t) + (v(t) – v '(t)). 
  (t)     '    

  . 
       

 

                                             (  + am) '(t) = v(t),                                       (12) 
 

  '(t) –     ’ , 
,     (11), (12),      (t) = (t) 

–  '(t), ’   : 
(  + am) (t) = (t). 

 

,    n  –  m  –  1   v(t)    
   (t), ,   v(t)     

 

                                      v(t) =  – 1 /  (  + am) (t),                                    (13) 
 

,    (6)  (13)    
( )  (1), (6), (13)   (t),     

      (  + am) (t ) = 0. 
            v(t), 

     (13)     
 

                                                  v(t) =  – 1 /  (  + am) '(t),                                   (14) 
 

  ' (t) – ,     . 
    

 

                          ' = F0' (t) + B0' ( (t) –  '(t)),  '(t)   = L2 (t).                             (15)  
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     ( )  
          

  ’ . 
     [6],  ,   

   ,     (3). 
  ,       

  .  
'   (1): 

 

Q(p)y(t) = kR(p)u(t) + N(p)y(t - h(t)) + y(t) j + f (t); 
 

  (6, 13):  
 

u(t) = T(p) v(t)   u(t) = T(p) v '(t)  
 

          v(t). 
  (12): 

(  + am) '(t) = v(t). 
        
 ’   ,    ,  

   ’ , ,    ,  
 c  [6]: 

    (9):  
 

             ' = F0 (t) + B0(v (t) –  v '(t)),  v '(t) = L (t).     
 

    (15):     
 

           ' = F0' (t) + B0' ( (t) –  ''(t)),  '(t)   = L2 (t).                              
 

  ,        
   ’   ,   . 1,   

      ’ .  
 

 
 

 1 –       
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Robust control of nonlinear objects with delay 
 

Robust control is sought in the form of feedback on the state of a nonlinear dynamical system under 
conditions of uncertainty and time delay. The problem of non-linearity of the control object with delay affects 
the character-driven dynamic processes, and significantly affects the type and complexity of the required 
controls. It is therefore important that the scheme presented formation control action makes it a given accuracy  
not only keep track of a given reference signal, but also take into account the effect of the delay, the presence of 
nonlinearity in the conditions of a priori uncertainty and the effect of external perturbations.  

Provides a structure robust control system nonlinear dynamic object with state delay, to compensate for 
the parametric uncertainty and external bounded perturbations to within . To do this, an algorithm for 
generating a signal by which we obtain an estimate of perturbation and forms the control, provide the necessary 
dynamic accuracy.  
robust control, nonlinear dynamic object, delay, parametric uncertainty, external disturbances, dynamic 
accuracy 
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