
 «  , , »,  16  43

   

      

  ,    

    .1 

    -

   , -

,   ,   

  .    -

   -

,    ,   

 ,    , 

   . . 

 ,    

      -

 ,    , 

      

     -

. 

    

     

  : 

1.     -

    . 

      

   ,   

  –  . -

                                                           
   – -  . , -

   , -  

 ; sau@susu.ac.ru 

    

  ,   . .   

     

 .     -

     

    .   

,  ,   -

      

( ,    

     

    ).2 
2.     

     
.   ,    

   U  

    kR   

    , -
   -

 , ,      
. 

3.   ,   

     -

     . 

,     -

  ,   -

   , 

                                                           
Glukhov Vladimir Nikolaevich – Doctor of Science (Engi-

neering), Professor of Control Systems Department, South 

Ural State University; sau@susu.ac.ru 

 697.3.52 

     
      

     

. .   

SELECTION OF THE OPTIMAL OPERATING PARAMETERS  
IN AREAS OF MUTUAL ABSORPTION LINES  
OF EQUAL VALUE QUALITATIVE INDEX OF PRODUCTS 

V.N. Glukhov  
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. 

The paper considers the problem of selection the optimal operating parameters in areas

of mutual absorption lines of equal values qualitative index of products. The problem of de-

veloping a generalized index of qualitative functioning of the subsystem of heat treatment of

composite products in conditions of indeterminacy is solved. 

Keywords: control, area quality, hypersurface, discrete objective function. 

 



. .  

 

  ,  23, 2012 44 

     

,    -

 . 

    

,    -

    -

 ,    

,      . . 

  ,   -

      

    -

, . .   -

.      

     

, . .    -

.    -

      -

   .  

    -

 ,   -

    -

   . , 

      -

     

  . -

     -

      

   ,  

     

,    

      

. ,     -

    

  ,    

    

  –   ,   -

    . .  

      

   -  -

    ,  

    .   

     -

     

  –  . 

     

      

 ,     -

.     

(      D)  -

     

     ( -

     -

  )   

  ,   

.    -

      

 .    -

    . 1. 

    

   -

,       

  .  -

     

    -

  .    -

   ,  

 

. 1.     ( ),D f X U=   

 j-   «  » 



        

       

 «  , , »,  16  45

 ,    -

 . 

    

       -

      

    -

  .     

   

   -

   K ( )1,  ...,  k s=    

         

    

,     

     

 .   

     

    -

      ( -

 )     -

   . 

  ,  -

    ,  

    -

    

 , . .   

       -

   .   -

    

    

 . 

    -

    -

      , 

      -

 ,     -

     -

      -

    . 

    

     -

     -

    

   -

.     ,  

( )1 1 2 3,  ...,  ;  ,  ,  nF F x x u u u= ,  -

   , -

 s   , . . 

( )

( )

1 1 2 3 1

1 1 1 2 3

0 ,  ...,  ;  ,  ,   I ;

..........

,  ...,  ;  ,  ,   -  .

n

s n s

F x x u u u F

F F x x u u u F s−

≤ ≤ −

≤ ≤ −

   (1) 

    -

  kD  ( )1,  ...,  k s=   -

 .    -

 kD  ( )1,  ...,  k s=  , , -

  ,   . 

    -

  kD  ( )1,  ...,  k s=   kB  -

     -

  . 

    

    

( )

1 1 1 1
1 1 2 1 2

1 2 1 1

,    ;   ;

,                              ........

,    ;   ,

j j j i i i

s s s s
s j j j i i i

b x x x u u u

X U

b x x x u u u

≤ ≤ ≤ ≤

ϕ =

≤ ≤ ≤ ≤

 (2) 

 kb  –   k-   ( , 

  ). 

   kD   

   4y   28y ,    

    ( . . 1), 
    -

        -
.  . 2   -

    .  -
       ,   

     -

 

)               ) 

. 2.     :  
 –      ;  –      

3
22u  
2
22u  
1
22u  
1
12u
2
12u

3
12u

2U

1U

3
11u

2
11u 1

11u 1
21u 2

21u 3
21u

I 

III 

II 

 
2U  

1U

2
22u

1
22u

1
12u

I III 

II IV 



. .  

 

  ,  23, 2012 46 

  k-  .     
 ,    

  iu  ( )1,  ...,  i n=     

     . 
 I    , 

    I .  

II–IV     iu  

( )1,  ...,  i n= ,     II 

. ,   ,  -
      

12 %,    ,  -
      

. ,    

 iu    II  III  

   II  -  , 

  1u   2u    , -

 I . , -
  IV, , -    

.      -

  kb     

 . 
    -

      

   -

      -

    -

  .  

    

  ,     

    . -

,    

,      -

  « ».   -

    -

  . ,  -

,      -

    , . . -

       

  . 

 ,     

     

  ,  -

  

D D 0F X = ,          (3) 

 F – ,    iF  

( )1,  ...,  i m= ,  D DX  –   -

. 

    (3)  -

 -     

   . 

   -

,      -

    -

      .  

      -

      

 . 

     -

    -

   -

    -

,     
4

y   
28

y   

   -

   .   -

  . ,   -

        

     -

     iF    

 .  ,    

  m   

1,  ...,  mF F        K 

( )1,  ...,  k s=  ,     

    -

  1,  ...,  mF F , . . 
4

y   
28

y . , -

,    k-   -

,  1 2ik i ikF F F≤ ≤ ,  1,  ...,  i m= ,  1ikF , 

2ikF  –      -

,  k-    -

  iF , . . 
4

y   
28

y . 

  : 

1.    

  m  -

, . .   
4

y   
28

y   

    . 

      nR  -

     

 iD  ( )1,  ...,  i m=  ,     

 iD     

     .  -

   
1

m

i

i

D D
=

= . ,  -

 D ,    

( )1 1,  ...,  ,  ,... ,  ,

1,  ...,  , 1,2

i n m iF x x u u F

i m

β=

= β =
,      (4) 

       . 

     

     
4

y   
28

y      -

  u ,   

 . 

    ,  

      -

 iu , . . 1iu   2iu ,    -

     

.    -

    

   . 2. 
2.    

  m  -
.      k -



        

       

 «  , , »,  16  47

 ( )1,  ...,  k s= ,      

   . 2.  -
      

 kD  ( )1,  ...,  k s= ,  -

 k-  , . . 

1

m

k ki

k

D D
=

= .          (5) 

     iu  

( )1,  ...,  i n= ,     -

     

 
4

y   
28

y , . . 

( )1 2,  ik i ikF F X U F≤ ≤ ,        (6) 

   kD   0B  

 vB ,  nB .   S  -

      -
 (2). 

,    
 Q,    

   
0
nu . 

    
. . ,   , 

     (7) 

( ),  ,  y f X U= Θ ,         (7) 

 y –   ; X  – k-  

 ;  U  – l-  

.  Θ , X    U   

 ˆΘ ∈ Θ ; ˆX X∈ ; ˆ U U∈ ,  Θ̂ , X̂ , 
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