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0,91 
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4,0582 

… 

2.3360 

2,9936 

– 0,3970 

– 0,3212 

– 0,3727 

… 

– 0,2216 

– 0,2509 

  76,81 – 1,8980 452,5988 – 162,7350 – 16,4631 

 

: 7246,0 ; 2693,4х ; 1338,0х ; 2390,1 .  
(1.114) 937,0r . 

 , .9,9;5,11 21  КК  

       

 N   
R

     . 



114 

 

 

1.3.8.  -  , 

     

 

      
       

  . 
      

  .    
 ,      

  ,      
.      

 .       
 ( )   . 

  -     
 : 

1.        
,     .   

      
,         
 ,        

 ,  . 
2.       

          .    
     ,     

  .    
      

  ,       . 
3.     .   

    ,    
      . 

   ,  ,   
   ,   . 
     , 

   ,   .   
   ,   , , 
     ,    

,        
 .        

  (   5-10).     , 
   ,     ,  

  , 
        . 



115 

 

      :   
.     ,   

       (  , 
  ,    

  .).       
        

. 
  -      

  (      
  )  .  

  ,    
          

 .      ,  
,    ,     
 , ,    . 

    .   
    ,    

      . 
       

: ;     ; ; ;  
;      ,  

 ;         
 . 

    ,    
 ,  ,  -   

,  ,         
.   ,    
     ,   

 .      
,  –       

,  –     
  . 

       
     ,    

   .  
 ,    -  

 :      
;    ;  ; 

  ,   ;  
 (   );    ; 

 ,  -  . 
.  .  . 

 

 



116 

 

1.3.9.    

 

      . 
        

.       
 :     ; 

   ; ,    
      ;  
  ,     ,  
    . 

 –    -    
      ,  

    -    , 
   ( ). 

       – 

.  
  ,     

,  ,    ( ,  
 ). 

 ,      . 
      

  ,   –    , 
  : )(afb  ,  b – ,   

  , –    . 
    

1.   –      
.        

. 
2.  – ,     

  .      
   ,    -

  . 
3.  ,     

  . 
    . 

  –      
   qx     ix  

 

                                              iq xx   .      

                                     

 qx –     ,  
 ,    .    qx  

      . 



117 

 

       . 
   %)(  

 

                                         100
qх


 .                                             (1.116) 

 

  –      
  . 

       
, . .      

. 
     ,  

 .      
 :     ;  

  ;      
 ,     .  
     . 

     .  
 –    ,   

    (    
 ).      ,  

     . 
  ,     

 .      ,  
.        

      
 . 

      
 ,      

.     ,  ,  
.   .      

    
q

x   .  ,  
 

 

                                          21   ,                                                (1.117) 

 

    21, –     . 
       

 .         
    ( ).   

   ,      
   .    
       . 



118 

 

      . 
1.  –  ,   

  :    , 
  ,      .  

2.  – ,   -   
  . 

3.  – ,      

:  , ,    , 
    ,     

   . 
4.  –  ,   

 , ,  
 . 

5.  –  ,     
   (      
 ,     

 ,     .). 
      

,      
.    .  ,  -  

      
  .   ( )   

  . 
    (1…5)    

        , 
    ,   
,  .      
    .     

   (1…3)      
 .      

 .   
i

x     
 ,     . 

       . 
       , 

    . 
 .      

           
(       ),  , 

  .   ,     
 . 

 ,   ,  
      .  

       . 



119 

 

       
:      ,  

( )    ,    
     ( ,  ,  

 .).      ,  
    . 

       
.         

     ,     
   . 

        ,   
      ,  

 ,   ,    
 ,  ,     
    ;      

      
   ;      
       

,     30,   
,     30. 

     .  
      

   
i

x      ix
.      n  ,    

   .  ,   n > 30,  
     x    

   . 
      :  

       ,  
  ,   ( ) 

   . 
      , n > 30. 

  ( )    
 2    ( ) К : 

 

                      
1

)(
1

2



 
 

n

xx
n

i
i

 ;      
х

К 
  .                               (1.118) 

 

     К ,     .  
   К ,      

  ( ) . 



120 

 

  )( ixxx    
 ix ,      qx    
 .   ( ) 

   )(t ,    qx

      .  
       . 

     : 
 

                                             t ,                                                   (1.119) 

 

    t –   0,40(  t ). 

 ,     
i

x  

  

                                          )()(



t .                                             (1.120) 

 

 )(t      
.       . 

 )(1 t    .   ,  
    ,  

 ,       : 
 

                                         
)(1

)(

t

t


 .                                             (1.121) 

 

       . 
  К, ,     . 

. ,  53  . ,  
    510)27201( R  . 

  t ,     1   
  )(t    . ,  1t  

51027  , . . 510)27201( R .    
  .683,0)( t  ,  1000  6κ3 

    ,  31ι     
. 

 5102733 t , . . 510)81201( R . 
  997,0)( t , ,  1000  λλ3  

      3     
.  



121 

 

       m ,  
   0 –   

   : 

 

                                   



0 ;       
x

m 0 .                                   (1.122) 

 

 
0

     .   
   m  ,     

: 0 t .   t     
 ( )  ( )   . 

       m    
 ( )     

,    m   )(t .     
    : 

 

                                          
2
0

22

min




t

N .                                              (1.123) 

 

   (1.123)   

 

                                           
2

22

min

tК
N  .                                           (1.124) 

 

 К –   ( ), %; 
           –  , %.  

  minN      
. 

1.       n , 

        20  50. 
2.      (1.118). 

3.       
   ,      

 . 
4.     ,   

 ;      . ,   
       ;0,2t  

 – .3t  ,     ,   
;2t  , ,   – .5,2t  

          
 minN . 



122 

 

        0    
    n > 30. 

        n  

 ,   1λ0κ    . . 
 (  ). 

     

 

                      
х 5,0

2

)
1

1)(
2

1
(1

)
2

(







 ,                        (1.125) 

 

    )( – - . 
   . 1.30       

(   > 20)     . 
     

 

   0 ,                          (126) 

 

  –  , 
      

   . 

     
     
: 

 

                                                  хх .                      (1.127) 

 

   .      
       , 

         . 

    .    

0,х   
0


 .    ,      

 . 
  ,   . 

    ,      
  . ,      25  

   .    
,  ,   .    

    ,  ,   

. 1.30.   
   

 : 

1–    ; 2 –  =10; 3 –  = 2. 



123 

 

  ,      
. 

      
 .      , 
   .    

    

                      ;
1

max
1







n

n

xх







n

n

xx

1

min
2 ,                          (1.128) 

 

 maxx , minx –      n  . 
 ,       

    max ,  
  .  1 > max ,   maxx

       .  
2 < max    minx .     

    x     1n   2n  . 
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82 
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– 4 
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– 1 

0 

+ 1 

+ 2 

+ 3 

+ 4 

+ 5 

+ 6 

+ 7 

+ 17 

– 7,83 

– 7,83 

– 6,83 

– 6,83 

– 5,83 

– 4,83 

– 3,83 

– 1,83 

– 0,83 

+ 0,17 

+ 1,17 

+ 2,17 

+ 3,17 

+ 4,17 

+ 5,17 

+ 6,17 

+ 7,17 

+ 17,17 

64 

64 

49 

49 

36 
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0 
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16 

25 

36 

49 
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18
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 . 

 

          
99,090,0)( t   90,240,218  х .  62,1 < max ,  

 λ2    . 
  .   = 1κ   q = 2,1ι  

  )(t 0,λ5  q = 3,00 ,  )(t = 0,99. 

      

 

 )(t = 0,95        = 6,5κ · 2,1ι = 14,3; 
    )(t = 0,99        = 6,5κ · 3,00 = 1λ,ι . 

 

,    0,λ5(λ2 – ι4,κ) > 14,3  

 λ2    .    
   0,λλ ,  (λ2 – ι4,κ) < 1λ,ι   λ2  

. 
 ,   λ2 ,  х = 73,8; 0 = 5,15. 

      : 

 =18            55,1
18

58,6
0  ; 

   =17           25,1
17

15,5
0  . 

 ,        
27 %. 

   .  < 20,   
    .     

     .    
  0,λ5   = 2,11  = 18;  =2,12  =17. 

  : 
 

 = 18       1,55 · 2,11 = 3,2; 
 = 17        1,25 · 2,1κ = 2,ι. 

 

     

 

 = 18       х = 74,8  3,2; 

 = 17       х = ι3,κ ± 2,ι. 
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 .  ,      
 ,        
,        

-   . 
         

      . 
 

3.2. 2.    «  –   
  »  

 
            

« – »:  
         

  ( . γ.8, ); 
          

( . γ.8, ). 
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. γ.8.         «  

-  » 
 –    ;  

 –          ; 
1 –   ; 2 –  ; 3 – -    

 -   ; 
Eb1…Eb28 –     ( )   1…β8 

, ; l  –  ,  

 

 
        ( Э). 

         
.         , 
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 .      

,       
 . 
      , 

    
 

, , , , , , , ,u x y z v x y z w x y z ; 

, , , , , , , , , , , , , , , , ,x y z xy yz zxx y z x y z x y z x y z x y z x y z ; 

, , , , , , , , , , , , , , , , ,x y z xy yz zxx y z x y z x y z x y z x y z x y z . 

 

 
(3.5) 

 
 (γ.5)     ,  

: 
   
 

VG ; (3.6) 

 
  

 
; (3.7) 

 
  

 
D , (3.8) 

 
  –    

 
/ 0 0

0 / 0

0 0 /

/ / 0

0 / /

/ 0 /

x

y

z

y x

z y

z x

; 

  

VG – -   ; 
     , , , , , , , ,V V V VG X x y z Y x y z Z x y z ; 

 D  –    . 
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      (γ.6)   
  

0,

0,

0,

xyx xz

yx y yz

zyzx z
V

x y z

x y z

Z
x y z

 (3.9) 

 
 ZV –    ( ) , ZV =– . 

  (β.7)    
 

,

,

,

,

,

.

x

y

z

xy

yz

zx

u

x
v

y

w

z
u v

y x

v w

z y

u w

z x

 (3.10) 

  
    D  6 6 

    ,    
. 

,    (γ.6 – (γ.8)    
 S1   S2      

 

1

0 2

,

,

S

SN P
 (3.11) 

  
 0N  –     n    

, 
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0

cos( , ) 0 0 cos( , ) 0 cos( , )

0 cos( , ) 0 cos( , ) cos( , ) 0

0 0 cos( , ) 0 cos( , )cos( , )

n x n y n z

N n y n x n z

n z n y n x

. 

 
      (γ.11)   (γ.1)– (3.4).  

,    «  – »   
,      (γ.6),  
   (γ.7)  (γ.8)    
    (γ.11) 

 

VD G . (3.12) 

  
 (γ.6), (γ.7)  (γ.8)     
 . ,       r, Θ, 

z  ,   z   ,      
  Θ   -   

 
, , ,u r z w r z ; 

 
   

 
, , , , , , ,r z rzr z r z r z r z ; 

, , , , , , ,r z rzr z r z r z r z ; 

 
   

 
, , ,V V VG R r z Z r z . 

 
   D      4 4,  

    ,       
 

0

1
0

0

r

r

z

z r

. (3.13) 
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  , . .     

 
, ; , ,

, 0.

u u r z w w r z

v v r z
 (3.14) 

  
  ,     

 OrΘz,   Oz     .  
    

 

,

,

,

.

r

z

rz

u

r
u

r
w

z
u w

z r

 

  0.z r  

(3.15) 

  
    : 

 

0,

0,

rr rz

rz z rz
V

r z r

Z
r z r

 (3.16) 

  
 ZV –    ( ) , ZV =–γ. 

 
     ,  -

 : 
 

11 12 13

12 22 13

13 13 33

44

,

,

,

,

r r z

r z

z r z

rz rz

a a a

a a a

a a a

a

 

  0.z z r r  

(3.17) 
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  ija  (γ.17)    
      -  

. , ,  ,     
  , . .        

  ,     
 

1 2
11 22 12 13 33 44

1 1 2 2 2

1 1 1
; ; ; ; ,a a a a a a

E E E E G
  

1
11 12

1 1

2 1 1
2 a a

E G
, 

(3.18) 

  
 1E E –         , 

; 
 2E E –         

   , ; 
 1 –  ,     

   ; 
 2 –  ,     

     ; 
 G1  G2 –       

     , . 
  D   -     

 

2
2

1 1 2

2 2
2 1 2 2 1

2 2
1 2 2 2 1

2
2 1 2 1 1

2
1 1 2

1 1 2

1 1 0

1 1 0

1 1 1 0

0 0 0 1 1 2

E
D

n

n n n

n n n n

n n

m n

 , (3.19) 

 

 1

2

;
E

n
E

 2

2

G
m

E
. 

 
   ( , )     
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1
,

1
,

1
,

1
,

r r z

r z

z z r

rz rz

E

E

E

G

 

  0,z z r r  

 

(3.20) 

 
2 1

E
G . 

 D    : 
 

  

1 0

1 0

1 0
1 1 2

1 2
0 0 0

2

E
D  . (3.21) 

  
      

   ,    
 . 

1.   r z    
 0  

 
 0 r zK , (3.22) 

 

 0 3
r z ; 

K –    , ;  
3

1 2

E
K . 

2.   Dσ   Dε     
: 

 
     Dσ = ψDε.  (3.23) 
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3.   σi     

    εi     
   

 
     σi = (εi). (3.24) 
  

      ( ) 
    (γ.β5) 

 
2 22 21

6
2

i r z r z rz , 

2 2 2 2
0 0 0

2 3

3 2i r z rz , 
(3.25) 

  

 0 3
r z . 

  (γ.βγ)   (γ.β6),   ,   
  ψ     

 

0 0

0 0

0 0

,

,

,

.

r r

z z

rz rz

 (3.26) 

 
  ,  

2
,

3
i

i

 (3.27) 

 
, ,  ψ(εi)      (εi) 

 
2 ( )

( ) .
3

i
i

i

  

 

         
    .   

 (γ.β6)    (γ.β8)   (γ.β9),  (γ.ββ) –  (γ.γ0). 
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*
*

*
*

*
*

*

1
,

1
,

1
,

1
,

r r z

r z

z z r

rz rz

E

E

E

G

   (3.28) 

 

 *

1
1

9

i

i

i

i

E

K

 ; *

1 1

2 9
1

1
9

i

i

i

i

K

K

 ; 
*

*
* 32 1

i

i

E
G .  (3.29) 

  

 
*

0 0*1 2

E
.   (3.30) 

 

,         
       * * *, ,E G . 
   -  ,    

      .  

   (   )  
1

2G
, 

 (γ.β7)  (γ.β9).      
  E*(1)=E, ν*(1)=ν, G*(1)=G.       

    .  ,   
         

(1) (1) (1) (1), , ,r z rz   (1) (1) (1) (1), , ,r z rz      
 Ω.       

 (1)
i   (1)

i ,      
   i i    *(1)

i ,  
  (1)

i .   *(1)
i  (1)

i    (γ.β9) 
  E*(2), ν*(2), G*(2),       

  .        
 (2) (2) (2) (2), , ,r z rz    (2) (2) (2) (2), , ,r z rz   

.      ,    
   Ω (2)

i  (2)
i ,     i i   

 *(2)
i ,  (2)

i .      
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 E*(3), ν*(3), G*(3)     .  
    ,     n  

      n–1    
    . ,    

  . 
      8-    

6-    ( . γ.9). 
 

 
. γ.9.    ,    

: 
 – 8- ;  – 6-  

 
     8-   

.         
      ,u w . 

,         
 .  

 

 1 2 3

4 5 6

,u r z

w r z
, (3.31) 

  
 1 6...  –  ,    .  

   (γ.γ1)    
 

 
1

6

1 0 0 0
...

0 0 0 1

u r z

w r z
. (3.32) 

  
     : 
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1 2, . (3.33) 
  

1 1 2 3

2 4 5 6

, , ,

, , .
 

 
         

 кэ .     кэ     
    

 
 1 2 3 4 5 6 7 8, , , , , , ,кэ . (3.34) 

  
 1…8 –    . 

 кэ   1 2,кэ ,  

 

 
1 1 2 3 4 5 6 7 8

2 1 2 3 4 5 6 7 8

, , , , , , , ,

, , , , , , , .

u u u u u u u u

w w w w w w w w
 (3.35) 

 
      

 

 1 1 1

2 1 2

0

0кэ
A

A
A

, (3.36) 

 
  

 

1 1

2 2
1

8 8

1

1

... ... ...

1

r z

r z
A

r z

, (3.37) 

  
   det А1     ,  (γ.γ6)  

   : 

 

 

1
11 1 1

1
2 21

1

01

det 0
кэ

A
A

A A
, (3.38) 

  

 1
1

A     : 
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1 2 3 4 5 6 7 8

1
1 2 3 4 5 6 7 81

1 2 3 4 5 6 7 8

a a a a a a a a

A b b b b b b b b

c c c c c c c c

, (3.39) 

  
 (1…8) –    . 

Э   (γ.γ9) a1, b1  с1     
   

 

2 2

3 3
1

8 8

... ...

r z

r z
a

r z

; 

2

3
1

8

1

1

... ...

1

z

z
b

z

; 

2

3
1

8

1

1

... ...

1

r

r
c

r

. (3.40) 

  
Э  2 8...a a , 2 8...b b  2 8...c c   (γ.40)  

  . 
   (γ.γ8)  (γ.γβ),   кэ   

       

кэ ,   

 

1 2 8

1 2 8

0 0 ... ... 0

0 0 ... ... 0 кэ
F F Fu

F F Fw
, (3.41) 

 

 
1

1

deti i i iF a b r c z
A

; 

i = (1…8) –    . 
 ,     (γ.41)    

  . 
 (γ.41)    

 

 
8

1
i i

i
u F u ; 

8

1
i i

i
w F w . (3.42) 

  
 Fi        

- ,   ui  wi –  ,    
      . 

 (γ.4β)  (γ.15),      
  

 
 кэ кэB , (3.43) 
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  – ,    
 

 1 2 3 4 5 6 7 8B B B B B B B B B .  (3.44) 
  

  

 
1

0
0

0
01

det
00

i

i
i

i i
i

i
i

i

i i
i i

F

r b
F

a c z
brB r r

F A
c

z
c b

F F

z r

,  (3.45) 

  
 i –    , i = 1…8. 

 
       

 

 T T
кэ

V Vкэ кэ
k B D B rd drdz B D B dV , (3.46) 

  
 D  –  ,      

-    (γ.19),    –  (γ.β1). 
        , 

. . ,     V кэG ,     кэq

,    .       
      кэ .  

        
         

  
 

1

2

T T T
Vкэ кэ кэкэ

V V Sкэ кэ
dV G dV q dS . (3.47) 

  
  (γ.41)  (γ.4γ)   (γ.47)    
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0.

T T
кэ кэ

Vкэ

T T
V кэкэ

V Sкэ

B D B dV

F G dV F q dS

 (3.48) 

  
      

,    ,    
   (γ.48)  .     

 

 кэ кэкэk p , (3.49) 
 

 кэp  –    ,    
  

 

 T T
Vкэ кэкэ

V Sкэ
p F G dV F q dS , (3.50) 

  
,     (γ.19), (γ.β1), (γ.41), (γ.44)   D, 

F, B     .    (γ.46)  
(γ.50)   

  

 T T
кэкэ

Vкэ
k B D B dV B D B V , (3.51) 

 T
Vкэ кэкэ

V Sкэ
p F G dV q dS . (3.52) 

  
 кэV –   . 

  (γ.51)    (γ.44),     
       

 

 

11 12 13 14 15 16 17 18

21 22 23 24 25 26 27 28

1

81 82 83 84 85 86 87 88

1

... ... ... ... ... ... ... ...2detкэ

k k k k k k k k

k k k k k k k k
k

A

k k k k k k k k

 (3.53) 

  
  

 T
ij i jk B D B , (3.54) 

  
 i = 1…8; j = 1…8.  
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 3.2.3.     « –

  »  я    
 

      . γ.1,    
-      –  . γ.0. 

 
 γ.1 

 
 ,     

 

Э   
 

    

  
 

  , 
 

(25…100) 

   
, ·103 

(β5…40) 

  
   

(0,γ1…0,γ7) 

   
  , / 3 

25 

    
  , ,  

  
  

   
 

0,08; 0,16; 
k  = 0,2; 0,4 

    
    

 ,  
(0…90) 

 
 

 ,  700…β000 

   ,  6,0…8,0 

     

 
 

( ) 
 (β50…500) 

 
 

       515β   4576 
8-   . 
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   .     

   -  
 

2 3

1 3

1 . (3.55) 

 

 
 

. γ.10.   -      
         

-  
 

 1 3
1 sin

1 sinс эR ; 
2 cos

1 sinс
C

R . (3.56) 

  
 φ –    ; 

  –  , ; 
R  –     , . 

     ( , ) 
 

 
max

1bR
NS , (3.57) 

  
 Rb –       , . 

 

 

 3 0S pS q , (3.58) 

 
2 2 2

2 2 2

0 0 0 0

;

2 ;

; ; ; .
3

x y y z z x xy xz yz

x y z xy xz yz x yz y xz z xy

x y z
x x y y z z

p S S S S S S

q S S S S S S

S S S
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   (3.58): 
1

2

1

1
2

2

1
2

3

2 cos ;3

2 cos ;3 3

2 cos ,3 3

pS

pS

pS

 

  

1

3
2

3 3

1
2

arccos
q

p p
. 

 
   :  

 

0 ,i iS  
 

  i=1,2,3. 
        

( )   ,   : 
 

0,

0,

,

x i i xy i xz i

xy i y i i yz i

xz i yz i z i i

l m n

l m n

l m n

 

 
 i=1,2,3.  

  ,     
 

1 1 1

2 2 2

3 3 3

l m n

A l m n

l m n

. 

 
    Э ,     
   ( )    

( . 3.11).  
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. γ.11.     Э  

 
   ( . . γ.11): 

 –  ( )     τГ1  3  
(0    ); 

 –  ( )   τБ1   τA (    
X1OY1  1O 2),       ,  τA, 
OZ1  3   .      τБ1  τВ1  
(0    2 ); 

 –  (  )   1  A     1  2  (0 
   2 ). 

  Э    : 
 = arccos (n3).  

  = 0,  = 0,  = arcsin (m1), 
  l1  0,   =  – arcsin (m1). 

   0,   =  +2  .        

   0 2
3

3

1 n
larcsin ,   0

1 2
3

3

n
m , 

 2
3

3

1 n
larcsin . 

   0,   =  +2  .        
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 2
3

3

1 n
narcsin , 

  0
1 2

3

2

n
n

,  
2
3

1

1 n
narcsin . 

   0,   =  +2  . 
      

  (3.59)-(3.63): 
 

1 4
;

1 1 cos

E
E E  (3.59) 

2 4
;

1 1 sin

E
E E  (3.60) 

1 , 2
;

2(1 cos )

E
G G  (3.61) 

2 2
;

2(1 sin )

E
G G  (3.62) 

2 2
1 2 sin cos ,  (3.63) 

 ;
h

  

–   , ;  
h –    , ; 

–    .    
 . .      0,0003; 

θ –      , . 
     ,  

    (γ.56)      
   β0 (γ.57)       

     ( . γ.1β, γ.1γ.   
      . γ.β  . γ.γ.  

 

NS = a·θ2 + b·θ + c; (3.64) 
  

r  = a1·θ2 + b1·θ + c1. (3.65) 
  

   ,     
         

          
 (γ5…40)°. 

,        
    . . . , 

  .  
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. γ.1β.         
 β0           

 : 
 

 – R  = β5 , k  = 0,4;  – R  = β5 , k  = 0,2; 
 – R  = 40 , k  = 0,4;  – R  = 40 , k  = 0,2; 
 – R  = 70 , k  = 0,4;  – R  = 70 , k  = 0,2; 
 – R  = 100 , k  = 0,4;  – R  = 100 , k  = 0,2 
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. γ.1γ.         
        : 

 
 

 – R  = β5 , k  = 0,4;  – R  = β5 , k  = 0,2; 
 – R  = 40 , k  = 0,4;  – R  = 40 , k  = 0,2; 
 – R  = 70 , k  = 0,4;  – R  = 70 , k  = 0,2; 
 – R  = 100 , k  = 0,4;  – R  = 100 , k  = 0,2 

 
 
 

 3.2 
 

    (γ.64)  
   

 

, 
 

 
  
 

R  = β5  R  = 40  R  = 70  
R  = 100 

 
k  = 
0,4 

k  = 
0,2 

k  = 
0,4 

k  = 
0,2 

k  = 
0,4 

k  = 
0,2 

k  = 
0,4 

k  = 
0,2 

0,7 
a·10-4 2,51 5,03 2,77 5,87 3,79 7,23 4,44 9,84 

b -0,015 -0,032 -0,017 -0,037 -0,023 -0,045 -0,029 -0,066 
c 3,154 2,767 3,591 3,094 4,194 3,708 5,004 4,565 

1,0 
a·10-4 1,58 3,66 2,43 4,19 2,22 5,011 2,58 6,403 

b -0,009 -0,023 -0,018 -0,027 -0,013 -0,032 -0,016 -0,042 
c 2,201 1,949 2,655 2,19 2,97 2,598 3,467 3,137 

1,5 
a·10-4 1,109 2,41 1,27 2,86 1,38 3,31 1,52 3,96 

b -0,007 -0,015 -0,008 -0,018 -0,008 -0,021 -0,009 -0,025 
c 1,483 1,291 1,651 1,453 1,949 1,740 2,295 2,028 

2,0 
a·10-4 0,85 1,83 0,88 2,095 1,109 2,57 1,18 2,98 

b -0,005 -0,012 -0,005 -0,014 -0,007 -0,017 -0,006 -0,019 
c 1,119 0,975 1,230 1,095 1,483 1,316 1,719 1,534 
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 3.3 
 

    (γ.65)  
   

 

, 
 

 
  
 

R  = β5  R  = 40  R  = 70  
R  = 100 

 
k  = 
0,4 

k  = 
0,2 

k  = 
0,4 

k  = 
0,2 

k  = 
0,4 

k  = 
0,2 

k  = 
0,4 

k  = 
0,2 

0,7 
a1·10-4 0,98 2,77 0,77 2,16 0,695 1,96 0,603 1,701 

b1 -0,008 -0,019 -0,006 -0,015 -0,006 -0,013 -0,005 -0,011 
c1 1,173 1,387 0,916 1,084 0,831 0,983 0,721 0,853 

1,0 

a1·10-4 1,84 3,79 1,40 2,88 1,216 2,501 0,106 2,19 
b1 -0,014 -0,027 -0,011 -0,021 

- 
0,01 

-0,048 -0,008 -0,016 

c1 1,466 1,824 1,116 1,389 0,969 1,205 0,847 1,054 

1,5 

a1·10-4 2,94 5,51 2,196 4,12 1,753 3,36 0,155 2,90 
b1 -0,022 -0,039 -0,017 

- 
0,03 

-0,014 -0,024 -0,012 -0,021 

c1 1,869 2,396 1,398 1,793 1,141 1,463 0,984 1,262 

2,0 
a1·10-4 4,30 8,30 3,101 5,98 2,458 4,74 0,21 4,04 

b1 -0,032 -0,060 -0,023 -0,043 -0,018 -0,034 -0,015 -0,029 
c1 2,353 3,146 1,696 2,267 1,344 1,798 1,146 1,532 

      
      . 

 
3.2.4.    « –   

»         
я 

 
      . γ.1,    

-      –  . γ.14. 
       1849β   174β4 

8-   6-   . 
      V  = 60; 90  

1β0 / .        ( β0) 
        . γ.1,     

  .      
  7 .        

 . . ,      –  , 
    

 
E0 = 3630·R0,613, 

 
 R –   ,    . 
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. γ.14.   -      
 
    ,    

        
        

            
.           

« », . .      
   (8…9)    . 

  . γ.15       
      ,    

 .       
  

 
NS  = NS1 / NS9, (3.66) 

  
 NS1 –         ; 

NS9 –    ,    9  
  . 

   ( . 3.15) ,   
         
       ,    

   ( 8…9)       
(1,17…1,γβ)       .    

   (      
 θ =γ5°,    k  = 0,2, R  = β5 ) 
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     .    
     NS . 

 

  

  

 
 
 

. γ.15.       
     : 

 – V  = 60 / ;  – V  = 90 / ;  – V  = 1β0 /  
  

       
 . . . . . ,       
     .   
        

           
 R/E    .     

 ,      ( . γ.16). 
,          

      1,7       
 ,      (8…9)  . Э  

    ,  ,   
    , , ,   , 

     .     
    ( . . γ.15)   
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.  
  

 
. 3.16.   R/E    [ ]: 

1 –      ; 2 –   , 
 . . . . .    

 
 ,     ,  

      R/E.   
         

. 
 

  
1.       ,  ? 

2.      « »,  ? 
3.         ? 
4.         

 ? 
5.      ? 
6.      ? 
7.      ? 
8.          

? 
 

3. 3.   я  

 

3.3.1.   

 
       

    . , , 
     ,  
   .      
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,  ,    ,  
 ,     . 

       : 
-   .  

  ( )   -     
,        

 ,        .  
         

 .     ,    
   .  ,     

 -     ,   
,   ,   

 . , ,    , 
    Э     ,   

  (        ) 
 . 

        
   –       
. 

Э         
.      

   Í ;    
   . 

,  А –      . 
      

 
                                             fAu                                                   (3.67)   

 
        , 

    
                                  ),(2],[)( fuuuuF A                                         (3.68) 

 
  . Э      

 . 
   

 
                                             ,...,,...,, 21 n                                                 (3.69) 

 
   : 

–   ;An H  

–   n  n,...,, 21   ; 
–  (γ.69)   AH . 
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Э  (γ.69),     ,  

   –  . 
    n    

 

                                             j

n

i
jn aU

1

                                            (3.70)  

 
    ja .  nU   u   

 (γ.68),  )(uF    n    
:,...,, 21 naaa  

                     

.,2,

2,)(

11,

11 1

k

n

k
kkj

n

kj
kj

n

k
kk

n

j

n

k
kkjjn

afaa

aAaAauF

                  (3.71)  

 

  ja  ,   (γ.71)  
 . Э       

   naaa ,...,, 21 .  (γ.71)    
   ,       

: 

                                       ni
a

uF

i

n ,...,2,1,0
)(

                                 (3.72)    

 

 (γ.7β)     
 

                          ),(2],[2
)(

1
jkj

n

k
k

i

n fa
a

uF
                          (3.73) 

 

   ,    

                               njfa jkj

n

k
k ,...,2,1),,(],[

1

                        (3.74) 

 

    , 
 

                      );,(],[...],[],[ 11221111 faaa nn  

      );,(],[...],[],[ 22222112 faaa nn      
…………………………………………………….. 
    ).,(],[...],[],[ 2211 nnnnnn faaa              (3.75) 
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  (γ.69)    DA,   
),(],[ jkjk A        ( AD –   

 A) 
 

);,(),(...),(),( 11221111 faAaAaA nn  
 );,(),(...),(),( 22222112 faAaAaA nn  
…………………………………………………….…….. 
   ),(),(...),(),( 2211 nnnnnn faAaAaA .             (3.76)  

 

  (γ.76) 
 

                            

],]...[,][,[

.........................................

],]...[,][,[

],]...[,][,[

21

22212

12111

nnnn

n

n

                                     (3.77) 

 

–       n,..., 21  
   . ,     

,   À  .   naaa ,...,, 21   
   (γ.70),   nu ,    

   (γ.67)  .  ,  
  .  
          

           
,   .      

  ,     - ,  
      

,        (  
). ,      ,  

-     . 
 
 
3.3.2.  я -  я   

    я    
 

 

        
  ,      

( ), ,  ,    .  
 ( )  (0,γ…0,5)        

   . 
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 ,  ,     
   , ,  , 

      . 
 ,   ,   ,   ,   

   ,      
          . 

 ,    ,    
         ,    

        . 
 ,   ,     

   х, у  z,      
  , ν  w.   , 
     . 

      
 : х, у, z, ху, хz, уz.     

       
  х, у, z,    –     

,       
: x = const, y = const, z = const. 

     , 
,     ,    

 [ x, y, z 
–  ,    

     ,    
 ; zyyzzxxzyxxy ,,  –  , 

     ,   
   ,   –    
,     .    

,  ,      
 ,     

   ( . γ.17). 

 

 у 
у 

х 

z 

у 

х 

хy 

yх 

yz 

xz 
zx 

zy 

 z 

x 

 
. γ.17.      
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  T1, T2, T 12, T 21    N1, N2 ,   
 M1, M2    H12, H21 ,     

  . 
  T1, T2  T12, T21    

  .    ,   
,   , –  ,    

    ,    
     x = const, y = const.  

     N1  N2, ,  
      , 

       , 
  1  2 ,     

  . 
     ,   

   .     , 
    ( )  .    

     : 
       ; 
      - ,     

        ;  
     xz, yz ,     

  ,     
 , . .     . 

  -   
  ( , )     
  N1  N2       x    

yz,    хоу  yoz. 
  ,       

  ( ) ,   ,  
   . 

        (  – 
)     ,   ,  

       :  
  ,   ,    ,  
    –   (    

 ,    ),   
       (  ).   

 ,      
        ( )   

,      ,  
      ,   

  qz,  – q  ,   
   .  ,     
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  . 

         – 
           

        . 
        ,  ,    

( ) ,    ,    
     ,    

     ( . γ.18). 

           
                                                                                       

. γ.18.    :  –  ; 
        –  ; 1 – ; β –  ; γ –   
               ;  –  
 

       
    ,     
        ,  

        
 ,       .  

          
  ,      , 

                                                  

 

  
    –              

. 
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     (3.79) 
 

   (γ79)   ,  
 (γ.78),  

                                                                                                                                  
            (3.80) 

   : 
                                                                                                                                

              
       

  (γ.80)   ,    
     

 
        (3.82) 

       
   (γ.79)  ,  
 

       (3.83) 
 

  (γ.80)-(γ.8γ)   : 
 

 

                                                   (3.84) 
 

         
       ,    

                                                             (3.85) 
 

    –       
 . 

          
                                                                              

                                          (3.86) 
 

     
                                                                              

                                   (3.87) 
 

         
                                                                                                                    
                                                      (3.88) 
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   (γ.88)    
                                                                              

    (3.89) 
 

       (3.78)  
  ,   

 

 

    (3.90) 
 

         
 х   у. 

    (3.90)  ,    
       ,  

   – . 
         
                                                                                                             

                     (3.91) 
 

       
 :   –   , 

      
                                           

 

 
  (γ.81)  (γ.80),       

   (γ.80)   
 

 

      (3.93) 

 
          (γ.88), (γ.9γ) ,     

       (γ.91),   
   

 

                          (3.94) 

 
   : 
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          (3.95) 
 

         
     

        
96) 

 
      –  ; 

           –   ,    . 
        

 

         

 
 

 

 

 

 
     –   , . 

       , 
       

 

                         (3.98) 
 

     
 

           
 

        (3.99) 
 
            

 

   (γ.98)     
 

                                        (3.100) 
 

  (γ.8γ), (γ.84), (γ.91), (γ.99)  (γ.80)    (γ.97), 
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       (3.101) 

 
                                           
 

 
                                

(3.102) 
                               

 
  « » ,     

,        . 
    (γ.81)   

 

    

        

 
     

        
104) 

 
     

 
  

 
 (3.105) 

 

   . 

 
     

 
                                     (3.106) 
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.107) 

 

                          

 
           

    (γ.101),    
   

        

                                        (3.108) 
 

   ,     
 

                                                                                   (3.109) 
                                                                                                                                   

                     =                                                    (3.110) 
 

 (γ.99)   (γ.104)    
 

 
(3.111) 

              
 
                  

 
 

                  (3.112) 
 
                     

      
                                                               

 
        

 (3.113) 

 
       (3.107), 

       (γ.108).                                                     
       - . 
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        ,  
  ,      , 

     3. 4,     –  
 3.5. 

 
 3.4 

   
       

 

 x 0, y0 x 1, y1 x 2, y2 x 3, y3 x 4, y 4 x 5, y5 x 6, y6 

 1 - 6 6 – – – – 
 -1 12 -30 20 – – – 
 1 -20 90 -140 70 – – 
 -1 30 -210 560 -630 252 – 
 1 -42 420 -1680 3150 -2772 924 

 
 3. 5 

 
       

 
 x 0, y0 x 1, y1 x 2, y2 x 3, y3 x 4, y 4 x 5, y5 x 6, y6 

 1 - 1 1 – – – – 
 1 -1 – 1  – – 
 1 -1 – – 1 – – 
 1 -1 – – – 1 – 
 1 -1 – – – – 1 

 

   ,      
,  ,     ,      

,      ,  
   ,       
       . 

     -
       

,      , 
       

 –  ,     
.      

              
     ,  

  ,       
 . 
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   ,    
 ( ) ,     ,    

,      ,   
       ,    ,   

   ,   ,     
( . 3.18). 

 
 
 
                                     
                                                                               

 
 
 
 
 
 
 
 
 
 

. 3.18.     :  
 –  ;  –  ; 1 – ; β –  ; γ –  

    ;  4 – ;   –     
;   –    ;  –  

 
      ,   

 ,   . 
   ,    ,  

 : 
–       -

       ; 
       –         

 .  
      , 

 . . ,      
 

(3.114) 
 

115) 
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          116) 

 

                                                117) 

 
  ,  ,    

     
 

118) 

 

119) 

 
     (3.120)   

      
 

     
 

121) 

 

122) 

 

123) 

 
    –   ( ), ,     

,   ( . .β.4). 
        

(3.115)-(3.4117), (3121)-(3.123)  ,      
,    ,    

 

           

(3.124) 

          

        
,        

       (γ.85). 
        

 
                                                                                              (3.125) 
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      : 
 

                  (3.126) 
 

     –      , .  
        

          
 

                                                                                    (3.127)       
 

 
        

                                              (3.128) 
 

                         ( 3.129)  
       

  (γ.128),     (γ.120),   (γ.129) –  
(3.118),  

 

              

 

 
  (γ.128), (3.129)     

       (γ.114), (3.115)   
    

 

 

 
    

 

 
(3.133) 

 
 

     
 

                                 3.134) 
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  (γ.124)  (γ.122)       
    ,       

 . 
 

 

 
      (γ.1βγ)   
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  (γ.135)-(3.137)  (γ.132),     
   

 

 

 
  

 
   

 
 

 
 

 
 

 
 

 
  

 
 

 
  (γ.133)  (γ.120)-(3.122)   (γ.138),  
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 ,     ,   
   .      , 

   (γ.116)      
 

         (3.147) 
 

  (3.139)   (γ.141)   
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   (γ.140)    
          

    . 
         

 

 

 

 

 

 

 

 

 

 

 
     ,    

  = 0,    
 

                          ( ).                                              (3.155) 
   

        
     : 
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        R = Const 

 

 

 

 

 

 

        

 

 

 

 
      

 
     

           
            

,     –   . 
       - . 

           
(  γ.6). 
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 γ.6 
 

        
                              
 

 x2 ,y2 x 3 ,y3 x4 ,y4 x 5 ,y5 x 6 ,y 6 x 7 ,y7 x 8 ,y8 
 1 - 2 1 – – – – 
 -1 4 -5 2 – – – 
 1 -8 19 -18 6 – – 
 -1 14 -55 92 -70 20 – 
 1 -22 131 -340 440 -280 70 

 
             

 
 

            
  ( . γ.7).     

   γ.7 
 

           
 

 
 x 0 ,y0 x 1 ,y1 x 2 ,y2 x 3 ,y3 x 4 ,y4 x 5 ,y5 
      -1    2 – – – – 
       1   -6    6 – – – 
      -1   12  -30    20 – – 
       1  -20   90 -140   70 – 
      -1   30 -210  560 -630 252 

         
 ,     
 

 
                                                                                                         

       
  ,    ,     

           
        

 
 

     –    ,    
1/ ; ( ,  –        

    , , ).  
     ,   ,   

      ,       
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  ,         
,     . 

                             
 ( . 3.19).  

       
     , 2 

 

                      .                                  (3.161) 
 

          
     . 

          
 β,8 ,       : 

 ; ; ;  .  
          

  ,    . 
,       

     . 
,      , 

 ,      ,    
. 

  :      
  S  = 4,0 2,       

S  =1,6 2,       = 5·10-3  S   = 6·10-2 2, . . 
    S   = 2,28 2 , ,    

S /S  = 6γ,        ,  0,04 , 
          

. 
,   ,       

       ,   
       .  

        
   , ,  ,  

       . 
                          . ,  

         
(    )    (  

)    . ,     
        , 

  -          
        ,  

   .    
      ,     

       ,    
       . 
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-    

 q   qz   

  
   

:  
R, f, B, E, ν, H, , ,   

  
,    

 :  
R, f, B, E, ν, 11, 12, 22, 66, D11, 

D12, D22, 
*

12D , 44a , 55a , α, T1, T0   

  
,  ( ),  
    S 

 q   *U  

  
 ,jp  jq   

  
   

   bj  

   
1
x , 1

y , 1
xy   β-   

  
,  ( ), 

  R,  
 S   qz 

 

  
 jj gf ,  

   
   

  aj 

          
,)2(

x ,)2(
y ,)2(

xy ,)2(
xz  )2(

yz    

 β-   

   ,)3(
x ,)3(

y ,)2(
xy ,)2(

xz  )2(
yz   

  ЦКб p( ) ≤ ( ) /n, max ≤  /n    
 

 

  h = f (S, R, , qz , q,)  

 γ.19.   
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   ,   (  )  . 

 ,    ,    
 . 

 ,     
        

1,0            γ.β0-3.23. 
 

 
 
 

. γ.β0.         
    ,    
   = β,0 , = 6,0 ,  h = 1,0 ,  

  E = γ·103 ,    ν = 0,32,   = 0,5  
( ) 

 
 ,       

  ,    ,    
  ,         .  
 ,   ,         

      (     0,γ 
),   –  .       

  (β.8 ,             
0,5 .  
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. γ.β1.       
    ,    
   = β,0 , = 6,0 ,  h=1,0 ,  

  E = γ·103 ,    ν = 0,32,  
  = 0,5  ( ) 

 

 
 

 γ.ββ.         
    ,    
   = β,0 , = 6,0 ,  h = 1,0 ,  

  E = γ·103 ,    ν = 0,γβ,    
 = 0,5  ( ) 
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. γ.βγ.       

    ,    
  = β,0 ,  = 6,0 ,  h = 1,0 ,  

  E = γ·103 ,    ν = 0,32,   
 = 0,5  ( ) 

 
   ,      ( ) 

        (  γ.β4),  
    . 

 
. γ.β4.        

    ,    
  = 5,0 ,  = 6,0 ,  h = γ,0 ,  

  E = γ·103 ,    ν = 0,γβ,  
  = 0,5  ( ) 

 
         

-     ,    
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   = β,8    . γ.β5  γ.β6,      
 = 1,5  (   )     

  – . γ.β7  γ.β8 .     
      (0,1…1,5) ,   

   (β00…1400) . 

 
 

. γ.β5.         
-     ,    

  = 4 2,     400 ,  h = β,0 ,  
  E = β,15·103 ,   ν = 0,ββ,   

 = β.8  
 

 
. γ.β6.        
-     ,    

  = γ0 2,     1400 ,   
h = 5,5 ,   E  = β,15·103 ,   
ν = 0,ββ,   = β,8  
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. γ.β7.         
-     ,    

  = γ0 2,    = 1,5  (    
 1400 ), h = β,0 ,    E = β,15·103  ,  

 ν = 0,22 
 

 
. γ.β8.        

      -  
 = 10-5 1/0 ,   E = β,15·103  ,    

ν = 0,22 
 

 ,         
  ,        ,  

      . 
    ,  

 -  ,  :     
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 ,       , 
       

(            
  (1,8  γ,0  ),     

 β.β  1.9 ;      
     ;    

  (  )      
        

   4γ%;     
,    ,   1,1  ,   

 .  
      

 ( . 3.29)      
. 

 
 

   ∆t, 0C       
1400 

  1,5 

  75        
1200 

   1,3 

   70      1000 
    1,1 

              0,9 

    65       

 
   0,7 

      
60 

        0,5 

 80          q,   0,3 

   h,       H,    S, 2
 
 0,1 

 
 
 

. 3.29.       
 h,        

,       S,    
(   H),   (    

1,    ,   0    )  
     8,2zq  

 
.    ,    

 1 = 100 0         
0  = (β0…40) 0     5 0 . 

5,5   5,0   4,5    4,0    3,5    3,0   2,5    2,0    1,5    4       8      12     16     20     24    28 
 

200 

400 

600 

800 
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3.3.3.       
я   

 
         

  ( )   ,    
  ,       

           zq   
 – xq     .       

     ( . 3.30). 
 
 

. 3.30.    : 1 –  
 , β –  , γ –    ,  

4 –   , 5 –  , 6 – ,  
7 –     , 8 –  , 9 –  

 , 10 – . 
 

   R , ,    
,   xq , ,     

 

yB
B

yf
R

2

4
,                                                     (3.162) 

 

4
1

3

2

R

b
Rqx ,    21,07,5

ñæ

H
Rb ,                           (3.163) 

 
      –    ( 025,0 / 3);  
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 b  –       , ; 
  –     ( γ0 ); 
  –   , . 

       ё -  
       -
. 
     «с»     
,  «о» –     . 

       ,   
   w       –   

 0w    1w ,  . .  

 

10 www .                                             (3.164) 

 
           

      
 

, 
 (3.165) 

         

 
         

 

 .              (3.166)   

 
    

 

                   (3.167)   

 
    R –   , . 

 
    

 
                                  (3.168)  

    –     xz   yz , . 
 

       
 

                 (3.169)   
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                           (3.170) 

 
 

 
  ,    .  

      ,    
, . .    ,     

(3.168)-(3.170)    
 

 

(3.171) 

 

   
       

 
              (3. 172)   

                                    
                               (3.173)  

 
 (3.172)   ,  

 
                (3.174) 

                             
              (3.175) 

 
        

        
 

 .                                                (3. 176)   
 

      
 

,                                          (3.177) 
  –         

.  
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 .                                           (3.178)   
 

      : 
 

 

                                        (3.179)              
 

  –  ,     , 2. 
        

    ,   
     

 
 ,                                                          (3.180)  

  
 ,                                       (3.181) 

 
 ,                                     (3.182)  

        
                 .                                                (3.183) 

 
  (3.182)    (3.169)   

(3.183)-(3.168),  
                                                                                                               

 ,              (3. 184)  

 
       dSTTTdSTTTUc )()( 1212221112122211        (3.185) 

 
 (3.183)    

 
 .                           (3.186) 

 
       (3.174)  

  ,   
 

 

 

.       

 

(3.187)   
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                           (3.188) 

  
  –      ,  

  
 

 .                                             (3.189) 

 
  (3.188)  (3.187).      

      (3.187)   
 

     

 
  (3.187)    (3.174)   

 

 

.              (3.191)   

  
  (3.84)-(3.187), (3.190), (3.191)     

           
(3.188),      а0, w1   (3.164)  

     
 

 .  

(3.192)   
 

    
 

 
 

                                     
 

                                                                (3.193) 
 

  
 

 

(3.190)   
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  , ,      

 
,                                             (3.194)  

   
 ,                                             (3.195)  

      
.                                                (3.196)       

 
  (3.19)-(3.196)  (3.192)    

     ,   
   

   . 
 

       
 

 

 

 

 

  

 
      

 

  (3.198)       

  
 

 
 

; 
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(3.199)       

 
   (γ.198)     

0 . 
  (γ.194)-(3.196)  (3.17)   (γ.166), (3.172), 

   : 
 

  

,  

 

  ,  

  
,                            (3.200)  

 
   ,                                                                                
     

     
 

,           (3.201) 

 
  

              (3.202)        

 
  (γ.189),      

  
 

                                (3.203)  

        
 

 
=                                           (3.204)             
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     ( ),  

(3.197)    
 

 
 

 

 

 

 
      

                                                                                                                  

, 

 

, 

 

,                                                                    

 
, .                                                                 

 
 
 ,    

 

 
 

      , 
    (    

 )        – - .  
        , 

   
  

  ;  , 
(3.208)             

  ;  ,   
 

 

(3.207) 
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 ,      
    ,   

     . 
        , 

     .γ.γ1. 
         , ,  

  : 
  

o
i

c
ii ;  o

ij
c
ijij ,                                     (3.209)            

 
      «с»    , «о» –    

,  i, j    ,  . 
        
  z   z       

 ,  z  –  ,    iyxz . 

 
       z  

  zzz ' .     
        

 

æ ttfttttt ,1 ,                               (3.210)             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. γ.γ1.    
 

 

    æ
1

3
;  –  ; 

t  –   ;  
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ttf ,  –  ,     
 

   : 01 / Rxx ,  01 / Ryy .  
    1r .       

     ,  
        , 

   .  
      .   

        c   o . , 
   [3],     

: 
 

                                   nynxX c
xy

c
x

c
n coscos ;   

                                (3.211)  

nynxY c
y

c
xy

c
n coscos , 

 
    nxcos , nycos  –  . 
      ,    

( )  .  
 

                             
ds

dy
nxcos ;  

ds

dx
nxcos                            (3.212)        

                                                                              
         

   c
nn XX   c

nn YY . 

 nX   nY         
   . Э     

 )(z  )(z ,      (γ.β1β).  
      

   
 

zc
y

c
xyx

'Re4 ; 

 

zzzzzii c
xy

c
y

c
xxyyx

''''222 ,          (3.213)      

                                                                              
    .  

 
,   (γ.β10),     

0
xy   (γ.β1γ)  
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zyx
'00 Re4 ; 

(3.214)             
zzzzzi xyxy

''''000 22 . 

 
  z   z     

 

zzz ;  zzz .                         (3.215)  
        

       ,   
  –   . ,     

      ,     
        : 

 
k

k
k lzaz

1

;   
k

k
k lzbz

1

.                     (3.216)             

k

k
k lzaz

1

;   
k

k
k lzbz

1

.                     (3.217)             

          ,  
,   ,     z. 

   (γ.β15) ,   )(z  )(z    z, . . 
 

zz ,  zz .                              (3.218)             
 

 (γ.β16), (γ.β17),  )(z  )(z     

 

1k
k

k
k

k

lz

a

lz

a
z ; 

(3.219)             

1k
k

k
k

k

lz

b

lz

b
z . 

 
  (γ.ββ19)  (γ.β18)     

  z – Х  z + l,   
 

 k
k

kk
k

k bbaa 11 1;1 .                           (3.220)    
        

,   (γ.ββ0),   
 )(z  )(z         



311 
 
 

11

;
k

kk
k

kk zRbzzRaz  .                   (3.221)    

 
      

 

k

k

kk
lzlz

zR
111

 .                           (3.222)    

 
 kk ba ,      (γ.β10)   

 .      (γ.ββ1) 
       . 
,          

,       ,  
 kk ba ,    . 

    ttf , ,     
 (γ.β10). 

  ,       
      c  c   

    .  ,  ttf ,  

   

t
qp

t
qp

ttf
22

,  .                                 (3.223)    

 
 p   q ,    (3.223),   

  c
nX   c

nY ,    : 
 

2

02

1
dsXp c

n ;    
2

02

1
dsYq c

n .                          (3.224)    

 
   (γ.ββ4) ,     

.         
        
     ,     
. 

   ,    kk ba , .  
     .    

 lz   llz 2 ,  ie  -    .   
kl2     12l . 
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 ё      .    z    
z        : 

 

                                 
1k

k
k

k
k lat ; 

(3.225)    

                                               
1k

k
k

k
k mbt .                            

 

                                         
k

i

iki
ki

ik
k Cal

1

1
11 ;      

                     (3.226)    
k

i

iki
ki

ik
k Cbm

1

1
11 . 

 
 kk ba ,          .  

 

                                                    
00

,
n

n
knk

n

n
knk bbaa ;   

        

00

,
n

n
knk

n

n
knk mmll . 

 
     

 

 ...20112
2

10100 lllt ;    
(3.228) 

      ...20112
2

10100 mmmt , 
 

 

1k

k
knn ;     ...,1,0

1

n
k

k
knn .                 (3.229)  

  
  (γ.ββ8)    (γ.β10),  

 ttf ,   (γ.ββ7),       
.        

,..2,1,0jj   

 

(3.227) 
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2

1

2

1
0

'
00

qpqp
; 

10
'
10101

'
11

11
mll ; 

1,11,10
' ...

1
kkkkkk lll               (3.230)    

'
1,1

'
1,1

' ...
1

kkko lll  

1,11,110 ... kk mmm . 

 
     :    

  (γ.βγ0)     (  ,  
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