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      : 
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. 
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    (3.19)  (3.21)   -

   : 

uvyuuyyus SSSSEW 1)()( −−= . (3.22) 

      -

   ,     

MathCAD14 — Modul-01.xmcd. 

        

 (  3.6)     

. (3.23) 

        

    . 

    2   1v   2v ,   

5   1y , 2y , 3y , 4y , 5y . 

      2×5=10   . 

         -

      , ,  

1=j   5=k : 
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, (3.24) 

  2=j   5=k : 

. (3.25) 

        -

    . 

     5y     

 ,      (3.24)  (3.25)  -

  5y      1v   2v  -

.         

 , . .     1y , 2y , 3y , 4y , 5y .  

     . , -

  

 (3.26) 

    ,  ё     3W  

     4W . 

       -

         -

        

. 

      -

         

,     MathCAD14 — Modul-02.xmcd. 
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      (3.27)  -

   (3.23),   : 

, (3.28) 

          

(3.24), (3.25)  (3.26),  ,   2=j   5=k : 

, (3.29) 

     ,    

     . 

      -

        ё   -

  ,     MathCAD14 — 

Modul-03.xmcd.      , . . 

       

.       PForm. 
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 . 

    ,    
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   .       -

  —  . 

  ,     -
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     : -
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.      —    -

       .  -
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      -

      : 

n
nshshshhs ++++= 2

210)H( , (3.32) 

    : 

1)    ,    [13],   -

  ,    -

 ; 

2)       , 

   [6],     , 

   ,     -

    ; 

0.1− 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

t, c

 
regt

0.1− 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

t, c

 
regt

 



 
 

53 

3)      ,   -

 [12],     -

     : 

ss += 0)H(  ; 

2
0

2
0 2)H( sss ++=   
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4
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5
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5
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6
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      ,    -
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      -
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3.3.6.2       
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===
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 gZ  —     (    
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    1  2. 

       -

   : 

1)   (    ) — 

)1(Z1 += Ts  ; 

2)   (    ) — 

)12(Z 22
2 ++= TssT   . 

       -

    —      . 
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        -
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      . 
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 )       -

   . 
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–     — dezG ; 
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)G(HGH dezdezobjreg −=  (3.38) 
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       -

  : 

1
H

GΦ ==
dez

dez
dez , (3.39) 
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      — ,  

        . 

   ,      —  -

  ,     —  

.      ,    
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(    ).       

,     ,    -

   . 

      : 

 )Z(grad s , (3.41) 

 )Z(s  — . 

  )Z(grad s  ё  ,      
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=++

=+++++

.4)1grad(

;5)1grad(

1
4
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1
2

2
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3
4

4
5

5

szsz

szszszszsz
 (3.42) 

   ,    ,  

    [8].     

 .         

    . 

       , 

  N  —  (     s  ) 

,  M  —  (     s  ) 

.       ,  

    . 



 
 

59 

    : 







=

=

).grad(G

);grad(H
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M

N
 (3.43) 

   : 
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dezdez

M
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 (3.44) 

   : 







=

=

).grad(G

);grad(H
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M

N
 (3.45) 

     : 

–  : 








=+
grad(Q);grad(Z)grad(Z)

grad(Z);grad(Q)grad(Q)
Z)grad(Q  (3.46) 

    : 

)];grad(),max[grad(QZ)grad(Q Z=+  (3.47) 

–  ,  grad(Z)grad(Q) ,   grad(Z)grad(Q)=  

       nn zq  : 








=−
grad(Q);grad(Z)grad(Z)

grad(Z);grad(Q)grad(Q)
Z)grad(Q  (3.48) 

–  ,  grad(Z)grad(Q)=     -

     nn zq = : 
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=−
grad(Q);grad(Z)grad(Z)

grad(Z);grad(Q)grad(Q)
Z)grad(Q  (3.49) 

 ё   ,     ; 

–  : 

grad(Z)grad(Q)Z)grad(Q += . (3.50) 

   ,     -

    . 

 ё   (3.46), (3.48), (3.50)     -

       . 

   ,     

        1, . . -

    0. 

        

   . 

,         

: 

)grad(G)grad(H regreg  . (3.51) 

 ё  (3.11)       -

 : 

)Hgrad(G)]G(Hgrad[G objdezdezdezobj − . (3.52) 

 ё        (3.46), (3.48), 

(3.50)        -

: 
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=−=−= ]GGHgrad[G)]G(Hgrad[G)grad(H dezobjdezobjdezdezobjreg  

)grad(H)grad(G)Hgrad(G dezobjdezobj +== , (3.53) 

 ,     dezG     

  dezH ,     dezobjGG  -

. 

 (3.53)      -

 : 

)grad(H)grad(G)grad(H dezobjreg += . (3.54) 

      -

    : 

)grad(H)grad(G)Hgrad(G)grad(G objdezobjdezreg +== . (3.55) 

    (): 

)grad(G)grad(H regreg  ; 

)grad(H)grad(G)grad(H)grad(G objdezdezobj ++ , 

        ё  

: 

objdezdezobj NMNM ++ . (3.56) 

       

 (  )   ,  

    (3.56): 

objobjdezdez MNMN −+ . (3.57) 



 
 

62 

 ,  4  .  -

 ,   -  3,  ё   

    ё  . 

   (3.56)     

     ( ). 
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2
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 : 0=objM , 2=objN . 

        -

   , . . 0=dezM . 

       -

: 

2020 =−+=−+ objobjdezdez MNMN . (3.59) 

 ,   , . . 

2dezN . (3.60) 

       -

  . 

   (3.56)    -

  ,    ,   -

      ё .    

 ё   ё . 
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3.3.7     

      -

      MathCAD14  -

 (  ). 
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       -

       : 







−=

=

).G(HGH

;HGG

dezdezobjreg

objdezreg
 (3.61) 
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