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dV/dt = ( T  Tc ) V - V2 + y(t), 

dT/dt = - b (T  T1) V2 + (Tf  T) / ,                              (1) 

dTf /dt = f(t) - ( Tf  To).     

 
 (1)  V(t)   ,  T(t)  0 ,  t  . 

       

  T(t)     Tc.    

    , 2004)    Tc = 26.5 0 ,  

          

T1 = 23 0 .      Tc     

   2009).   (1)  f(t)   

        y(t)  

         .  

        

     -   .  



       (1)    Tf 

        

 

        Tf(t) = T0 + Tf(t),  

    Tf(t) = T1 [ 1 + th s1(t) ]  T2 [ 1 + th s2(t) ].                              (2) 

  

               s1(t) = ( t  t1 ) / 1 , s2(t) = ( t  t2 ) / 2 ,  1 , 2  

    Tf(t),   t1 < t2 . 

       Tf(t)   

  2 T1       

         

    2 T2       

     .  

         

  Tf(t)        

 (2)   Tn1 , Tn2 , n1 , n2 , tn1 , tn2  n-  .  

    (2)   Tf(t)   

.  

 



       6 < t < 103    

 y(t) = 0, f(t) = 0,  = 0.      

 (2)   Tf(t)    

       Tf(t) = G(t) n { Tn1  [ 1 + th sn1(t) ] - Tn2  [ 1 + th sn2(t) ] },              (3) 

       G(t) = 1 + sin ( 2 t / 6.1 ),       n = 1, 2, 3, 4. 

         

       (3)   

    (1)  

 = 1,  = 3 10-3, b = 9 10-4 ,  = 0.25, Tc = 26.5 , T1 = 23, V(0) = 0.3, T(0) = 26,  

T11 = 1, T12 = 1.4, T21 = 1.8, T22 = 1.8, T31 = 1.2, T32 = 1.4, T41 = 2.6,        (4) 

T42 = 2.6,  n1 = n2 = 1, t11 = 4, t12 = 20, t21 = 27, t22 = 47, t31 = 53, t32 = 65, t41 = 73, 

t42 = 96.  

  ,       , 

   = 0.05 



V(t).  

       .1.1        

         

17.5  / .          

 V(t).             

  38.2  / ,       62.8  / .   



.2.    

         

 0.64   .      31.29 

       3 . 



     Tf(t)   = 0.05  1.45  .  

 Tf(t)   = 0.05 1  = 0 

2)  



                 = 0.03  

   .    . 2.  . 

2.1         

       10.6  / .  

. V(t).  

 



.2. . 

         

     . 2.2)  0.73 ,   

   Tf(t)  0.82 ,   . 2.3. 

 



Tf(t)   = 0.03 1  = 0 
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