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1.1.    
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≤≤= ,)(,)(,, . (1.1.1) 
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 .        -
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dx
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b

a

≤≤= ),()(),( , (1.1.5) 

   . 
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≤≤=− ),()(),()( λ . (1.1.6) 

     ),( sxK       
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, λ    ,  ),( sxK   )(xf ,  -
  , .     (1.1.5)  (1.1.6)  -
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 bxaxfdssusxK
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≤≤= ),()(),( , (1.1.7) 
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        ,  
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    ,      -
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     ( )  0)( =xu .    
    .   (1.1.9)  -
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    )(xf .    (λ    
)      ,     
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   ),( sxK     )(xf       
 p ,   )(xu        p  

. 
    [102, 116]     -

       ),( sxK , . .  
),(),( xsKsxK = . 

     : 
 1)        ; 
 2)       ; 
 3)   )(xiϕ     -

,   

 ≠=
b

a
ji jidxxx ,0)()( ϕϕ . 

   (1.1.8)    .  
  ( 0)( ≡xf ),     0)( =xu . -

,   (1.1.8)         
     λ . 

 ,       -
 : 

 1)        
  λ ; 

 2)       -
    . 

          -
 .      (    )  

 .      )(xu    
 ,        

.     (1.1.8)     
  .  )(xu     (1.1.6), 

   

 bxaxfdssusxKxu
b

a

≤≤≡− ),()(),()( λ . (1.1.10) 

      ,   λ   
        . 

      λ   ,   -
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≤≤=− ),()(),()( . (1.1.11) 
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     (1.1.1).   [ ]ba,  

   ihaxi += , ni ,,1,0= , 
n
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(1.1.1)       ix : 

 njuxfuxxKc jj

n

i
iiji ,,1),,(),,(

1
==

=

, (1.2.1) 

 ic  –     , )( ii xuu = . 
      .  , -

        [ ]ba, .   
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   [9, 24, 64]. 
      iu      

)( ixu   ∞→n          
.        –  -

. 
      (1.2.1)    

  .  ,     
 (1.1.11)     

 njxfuxxKcu j

n

i
iijii ,,1),(),(

1
==−
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. (1.2.2) 

   (1.2.2)        -
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      . 
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=

=
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i
ii sxsxK

1
)()(),( ψϕ , (1.3.1) 

   )(xiϕ   )(xiψ     [ ]ba, . 
   (1.3.1)   ),( sxK     (1.1.11) 

    : 
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, (1.3.3) 
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nLn dxdssxKsxKKK , (1.3.6) 
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2
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 bxaxfdssusxKxu
b

a
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  )(xun   (1.3.7)       -
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     ,      
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  2L    , )(
2
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  nP  –     2L   )(
2
nL , . . nP   

    2L   )(
2
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2
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 ),( sxKn   )()(, xx iin ϕϕ = , )()(, ss iin ψψ = , ni ,,1= , , ,  (1.3.8),  
 )(xf        )(xiϕ ,  

ni ,,1= ,    n , . .  )(xf      

 [ ]
=

∈=
n

j
jjn baxxbxf

1
,),()( ϕ . (1.3.11) 

    )(xun     

 bxaxfdssusxKxu n

b

a
nnn ≤≤=− ),()(),()( . (1.3.12) 

  (1.3.12) ,   )(xun      
   , . . 

 [ ]
=

∈=
n

i
iin baxxcxu

1
,),()( ϕ . (1.3.13) 

   )(xiϕ , ,2,1=i ,     [ ]ba, , . . 

 ij

b

a
ji dxxx δψϕ =)()( , ,2,1, =ji , 

 0=ijδ   ji ≠   1=iiδ , ,2,1=i ,   (1.3.12)   -
   

 njbcac j

n

i
iijj ,,1,

1
==−

=

, (1.3.14) 

  jb    (1.3.11),  ija  –   (1.3.3). 
    )(xun      (1.3.14) 

  (1.3.13)       
  .     ,   (1.3.12)  -

  (1.3.11)   ,    -
   )(xiϕ , ni ,,1= . 

         -
  . 

  [ ]baC ,    , bsssa n ≤≤≤≤≤ 21   
)(,),(1 xvxv n     [ ]ba,    { } 0)(det ≠ii sv .  
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=

=
n

i
iin xvaxu

1
)()( . (1.3.15) 

    
 [ ]baxxfxKuxuxr nnn ,),()()()( ∈−−≡ , (1.3.16) 

 

 =
b

a
nn dssusxKxKu )(),()( . 

    naaa ,,, 21    
 0)( =xrn , ni ,,2,1= , ii sx = , 

     

 )()(),()(
1

i

n

j

b

a
jiijj xfdssvsxKxva =−

=

, ni ,,2,1= . (1.3.17) 

  ,    (1.3.15)  (1.3.17)  -
 ,  { })(,,,span 21 xvvvX nn =  (    

  )(,,, 21 xvvv n ). ,    { } 0)(det ≠ji sv   
    )(,,, 21 xvvv n .    

[ ]baCxu ,)( ∈   )()(: xuxuP nn → ,  )(xun     nX   -
      nxxx ,,, 21 ,   )(xu , . . 

 
=

=
n

j
jjn xvcxuP

1
)()( , (1.3.18) 

  ncc ,,1     

 
=

=
n

j
iijj xuxvc

1
)()( , ni ,,2,1= . (1.3.19) 

 (1.3.19)  ,       
)(,),(),( 21 xvxvxv n  ,  )()( xuxuPn =     nXxu ∈)( , . . 

 nP       [ ]baC ,  
  nX . 

        ,   -
       ,   -

    . 
 

1.4.        -
  

         -
 ,       -

   (1.1.11).       
  ),(,),(),( 10 xuxuxu n ,    )(xu   

 ,   )(xun     )(1 xun− , 
,2,1=n ,   )(0 xu     .   (1.1.11) 
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 [ ]baxxfdssusxKxu
b

a
nn ,),()(),()( 1 ∈=− − , ,2,1=n , (1.4.1) 

 )(0 xu  –  . 
   ),( sxK , )(xf     

 
[ ]

1),(max
,

<
∈

b

a
bax

dssxK , (1.4.2) 

   )(xun      -
 )(xu   (1.1.11), . . 

 
[ ]

0)()(max
,

→−
∈

xuxunbax
  0→n . (1.4.3) 

  (1.4.2)    . 
       

 [ ]baxxfdssusxKxu
x

a

,),()(),()( ∈=− , (1.4.4) 

   : 

 [ ]baxxfdssusxKxu
x

a
nn ,),()(),()( 1 ∈=− − , ,2,1=n , )()(0 xfxu = . (1.4.5) 

   ),( sxK , )(xf  ,    
  ( . (1.4.3))    )(xu   (1.4.4). 

,          
  .     

 [ ]baxxfdssusxKxu
b

a

,),())(,,()( ∈=− , (1.4.6) 

 ),,( psxK  –       . 
    

 [ ]baxxfdssusxKxu
b

a
nn ,),())(,,()( 1 ∈=− − , ,2,1=n , )()(0 xfxu = . (1.4.7) 

   )(xf   ,   ),,( psxK   
    p , . . 

 2121 ),,(),,( ppLpsxKpsxK −≤− , (1.4.8) 
   1p   2p , L  – ,      

 1)( <−abL  (1.4.9) 
  )(xun       

(1.4.7). 
     

 [ ]baxxfdssusxKxu
x

a

,),())(,,()( ∈=− , (1.4.10) 

   : 

 [ ]baxxfdssusxKxu
x

a
nn ,),())(,,()( 1 ∈=− − , ,2,1=n , )()(0 xfxu = . (1.4.11) 
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  )(xf , ),,( psxK    ),,( psxK    -
 (1.4.8),    )(xun     -

   (1.4.10).    (1.4.9)   
 . 

           -
      

 [ ]baxxfdssusxKxu
b

a

,),())(,,()( ∈=− , (1.4.12) 

  ),,( psxK ,
p

psxK
∂

∂ ),,(   )(xf  . 

         
 )()()(1 xzxuxu nnn +=+ , ,2,1=n , (1.4.13) 

 )(xzn        -
 

 ( ) )())(,,()())(,,()( xfdssusxKxudsssusx
p
Kxz

b

a
nn

b

a
nn n

++−=Ζ
∂
∂− . (1.4.14) 

  )(xun    )(xu   (1.4.12)    -
 )(1 xu .     .   

(1.4.14)   

 )())(,,()()())(,,()( 0 xfdssusxKxudsszsusx
p
Kxz

b

a
nn

b

a
nn ++−=

∂
∂− . (1.4.15) 

  ,   ))(,,( susx
p
K

n∂
∂   (1.4.14)   -

  n ,   ))(,,( 0 susx
p
K

∂
∂   (1.4.15)    . 
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 2.       
  

2.1.    

    ,      
   OXY .       

     iyxt += ,  i   –  . 
       , . .   -

  . 
    ( ) L    ,   

    [98]: 
 )(sxx = , )(syy = , ba sss ≤≤ , (2.1.1) 

 as   bs  –   ,  )(sx , )(sy   )(sx′ , )(sy′  – -
   ],[ ba ss ,       .  
    ],[ ba sss∈     -

 L . 
   )()( siysxt +=     L ,   t   s  -

    ( ],[, ba sssLt ∈∈ )  )()( syisxts ′+′=′ . 
   L ,  ,   ab ,  )( asta = , 

)( bstb = . 
    L     ,   

)()( ab sxsx = , )()( ab sysy = ,  

 
).0()0(
),0()0(

+′=−′
+′=−′

ab

ab

sysy
sxsx

 

 ,     )(sx , )(sy   )(sx′ , )(sy′    
    ab ssT −= . 

   ( )      -
    ,     (     

). 
 -     ,     

  ,    ,  ,  , 
.    ,       ,   
        ,   , 

. .     . 
   I  [98]  .  L  –  -  

 ( . .        21aa , 32aa ,…, 

nn aa 1− ,  ,        
    ),     . -

     21, tt    L    
 ),(),(),( 2121210 ttttrttK σσ ≤≤ , (2.1.2) 

:  
1) ),( 21 ttσ –    L ,    1t   2t ,  

 L  – ,  ),( 21 ttσ    ; 
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2) 2121 ),( ttttr −= –    1t   2t    OXY ; 
3)  )1,0(0 ∈K       1t   2t    L . 

 ,   -   L     ,   
     (2.1.2). 

  2.1.1.  )(tϕ   t  ( , ) 
  )(μH  (    μ )    D  

  ,      1t   2t     
 

 μϕϕ 212 )( ttAt)(t1 −≤− , (2.1.3) 
 A   μ  –  , 10 ≤< μ .  A   -
,  μ  –   )(μH .   μ    ,   

,   )(tϕ    H  (    H ) 
  D ,    )()( μϕ Ht ∈   Ht ∈)(ϕ . 

 ,   )()( μϕ Ht ∈ ,   )()( μϕ Ht ∈ . 
   H       . 

 ),,( 1 nttϕ    ),,( 1 nH μμ  (   H )  -
 D   nttt ,,, 21 ,      ),,( 1 ntt ′′   ),,( 1 ntt ′′′′   -

    
 n

nnnnn ttAttAtttt μμϕϕ ′−′′++′−′′≤′′−′′′′ 1

11111 ),,(),,( , (2.1.4) 
 0≥iA , 10 ≤< μ , ni ,,1= . 

  (2.1.4) ,    Htt n ∈),,( 1ϕ ,     
)( kH μ    kt , nk ,,1= , *)   -

.   . 
  , ,   ),,( 1 nttϕ    H   

   ,  ,    -
    . 

    L    ,   
)(st′    )(αH   ],[ ba ss .   ,    [98], -

 
0

0

0

0 )()(
ss

stst
ss
tt

−
−=

−
−    )(αH     s   

0s        ],[ ba ss .     , -
   

  2.1.1.   )(sf    S ,  
  ],[ ba ss ,      n -   )()( sf n . -
  

 
=

∈
−
−=

ds
sdfssF

ssss
ss

sfsfssF ba

)(),(

],,[,,)()(),( 0
0

0
0

 (2.1.5) 

                                                 
*) . . k

kknknk ttAtttttt μϕϕ ′−′′<′−′′ ),,,,(),,,,( 11 ,   A     ntt ,,1  
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     )1( −n -  , . . 

 1,),(
0

0
1

−=+
∂∂

∂ −

nlk
ss

ssF
lk

n

; 

 )()()( μHsf n ∈   ],[ ba ss ,      
 )(μH    ,     

 nlk
ss
ssk

ss
ssF

lk

n

=+
−

=
∂∂

∂ ,),(),(

0

0

0

0
λ , (2.1.6) 

 1const1 <=<− λμ , Hssk ∈),( 0 , λ      . 
 .       

: 

 [ ]dussusfssdfsfsf
s

s

−+′−=′=−
1

0
0000 )()()()()(

0

σσ , (2.1.7) 

. . 

 [ ]dussusf
ss

sfsfssF −+′=
−
−=

1

0
00

0

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

, , 

 [ ]dussusfuu
ss

ssF nlk
lk

n

−+−=
∂∂

∂ − 1

0
00

)(

0

0
1

)()1(),( , (2.1.8) 

 1−=+ nlk . 
       (2.1.8)   σ ,  
(  k   1−k ) 

 −−
−

=
∂∂

−∂ −
− s

s

nlk
nlk

n

dfss
ssss

ssF

0

)()()(
)(

1)( )(1
0

00

0
1

σσσσ , 

 11 −=+− nlk , . . nlk =+ . 
     s ,  1≥l       

 u ,  

 [ ]dussusfknuuu
ssss

ssF nlk
lk

n

−+−−
−

=
∂∂

∂ −−
1

0
00

)(11

00

0 )()()1(1),( . (2.1.9) 

   ),( 0 ssϕ    
0

1
ss −

  (2.1.9), ,  

)(),( 0 μϕ Hss ∈  (   )()( μHsf n ∈ )  

 [ ] 0)1()(),(
1

0
0

)(
00 =−−= lkn uudsfssϕ . 

     (2.1.6).    
0, == lnk   nlk == ,0 . 

  L    - ,      -
  . 

  2.1.2.  )(tϕ    ( )** )( HtH ∈ϕ   
-   L ,        

 )()()(*)( *

1

tPtcttt L

p

k
k

k νν ϕϕϕ =−= ∏
=

, (2.1.10) 
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 0)(* Ht ∈ϕ   L  ( 0H  –   ,   H    
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(2.3.7)     ,    },,1,{ nktE k ==   

},,1,0,{ 00 njtE j ==      ,   
 

 

,,0,,

,,,1,
2

,
2

,1,,1,0,

,1,,1,

21000

0001

010

1

+∞<≤≤<=−=−

=+==−

−==−

−==−

+

+

pqqphqtbhqat

nkhtthtt

njhtt

nkhtt

b
h

a
h

b
hn

a
h

kk

jj

kk

 

 1p   2p  –  . 
       [72],  ,  -  

  ),( baq∈         
 , ,   q    E   0E   
 n . 

 ,  ,  0Eq∈    n .   ],[ ba   
2+n     btatnkt nk =′=′+=′ +20 ,,1,,1, , kt0′  –   

],[ 1+′′ kk tt , 1,,1,0 += nk .   q     ],[ 100 +′′
qq jj tt .   

  }1,,1,0,{}1,,1,{ 0 +=∪+=′ njtnkt jk     , -

    q    ],[ 100 +′′
qq jj tt     q .  -

    }1,,1,{ +=′ nktk   }1,,1,0,{ 0 +=′ njt j    ,   
  .       

nktk ,,1, = ,  njt j ,,1,0,0 = .    q       jt0′ , 

    E   0E . 
    kt   jt0     ,  ,   

Eq ∈ . 
         E   0E  

 ,   q     n     -
     E   0E .    .  )1/()( +−= nabh . 

,   4/h     q ,    0E ,    
4/h   –   E ,    E   0E     h  

 .           
   ,     ,    

4/h . 
         

     ,      E   0E , . . 
      0E ,     -

  E . 



31 
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   0M    θ     ( . . 3.5.2).  θ,K – 
,   θ,RS    ,   

 θ,RS .  

.),(

,),(),(

,

,,

\
0

)2(
1

0
)2(

10
)2(

1

π
θπσω

π
θσωσω

θ

θθ

−−=

−==

M
SS

M
K

M
S

dMM

dMMdMM

R

RR  (3.5.12) 

   ϕ,RS  –  ,  
   ϕ ,    

  0M  ( . . 3.5.3),  

    
π
ϕσω

ϕ
2

),(
,

0
)2(

1
−=M

S

dMM
R

.                       (3.5.13) 

 ,     .  ϕθ ,,RS  –  , -
     θ   ϕ     
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4.5.        .  
     

  )(−D  –     2R ,    
L  ( . 4.1.1).  , 

 L  –   , 
  2C , . . -

 )(tx   )(ty ,  -
   , -

    
 0)()( 22 ≠′+′ tytx     -

.   L    
)(+D . 

   
    

   )(+D . 
  .    ( ) ( ))()(2)( ++ ∩∈ DCDCM , 
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2
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∂≡Δ
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yxM , )(),( +∈DyxM ; (4.5.1) 
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M
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=
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∂ , LyxM ∈),( 000 , (4.5.2) 

 f  –  ; 
0Mn  –      L    0M , 

)(2 +DC  –    +D       -
  +D , )( )(+DC  – ,   )(+D ; 
3)    

 0)( →M    ∞→M . (4.5.3) 

    [25, 113],      
   

 =
L

MdlMf 0)( . (4.5.4) 

          -
  ,       

.   [65] ,         
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   .         
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          -
         . 
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 . 
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∂
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     )( 0MW     (4.5.2). 
   (4.5.6)      

       [113]. 
  ,     (4.5.6)  
    [70].       -
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        (4.5.6)    
    . 

 ,        
         (  

 ),    (4.5.6)    
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 (4.5.6)      .  
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    (4.5.8)      0M    
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  4.5.1.  L  –    ( . 4.1.2).   
,   oXY ,  -
  L ,   

 )(+D    L .  
   

  :  -
 ( ) ( ))()(2)( ++ ∩∈ DCDCM , -

  L ,   
,   

   
)( 0M+   )( 0M−     L  

     [70]    (4.5.2)  L . -
  ,    0M   L    

0Mn  ,   

    0M   .     
     ,      (4.5.6) ( -

,   (4.5.7) – (4.5.8)). 
      ,    -

    (4.5.8).  ,    -
 :     ,      

(4.5.8),      L ;    ;  
       . 

 

4.6.     

  L  –  ],[ ba   OX   OXY  ( . 4.2.1). 
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   (4.6.3) ,   0→ε       
 ∞+ . 
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0 ε

ε ε
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  ( ) ( )0 0 0, ,O x x xε ε ε= − + , ],[],[),(\],[ 000 bxxaxOba εεε +−= . 

  4.6.1.  ( )0I x    (4.6.2)   -
 (4.6.4)       . 
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0 , (4.6.5) 
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   (4.6.7)  ( )1 0I x     ,  
 ( ) ( )'g x H α∈ ,    

 ( ) ( ) ( )( ) 1
0 0 0 0'g x g x g x x x A x x α+− − − ≤ − . (4.6.8) 

 ( )2 0I x      4.6.1,   ( )3 0I x   
      [37, 98].  4.6.1 . 

  4.6.2.   ( ) ( )1g x H α∈    [ ],a b .   
 (4.6.5)      : 
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  ( )5 0I x        .   
( ) ( )1g x H α∈ ,   
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g x g x g x
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+ + − − =
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   ( )4 0I x      ),(0 bax ∈ .  4.6.2 . 
  4.6.1.  ( ) ( ) 0g a g b= =   ( ) ( )1g x H α∈   [ ],a b ,   
(4.6.9)  : 
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  4.6.2.  (4.6.12)     ,  
( ) ( ) 0g a g b= = ,  ( ) ( )*

1g x H α∈   [ ],a b , . .  ( ) ( )*'g x H α∈   [ ],a b ,  
 [98]: 

 μν
ψ

)()(
)()(

xbax
xxg

−−
=′ , (4.6.13) 

 Hx ∈)(ψ   [ ],a b , . .     [ ],a b   ,  
, 1ν μ < . 

   ( )g x   ,    4.6.2, 
  ,  ( ) ( )0,0 ,*

1g x H∈   [ ],a b . 
      (4.6.5)  [ ],a b  -

  .   [ ],a b   ( )1kx a k h= + − , b ah
n
−= , 
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1,..., 1k n= + ,    [ ],a b   n     

[ ]1,k k kI x x += , 1,...,k n= ,   0 2k k
hx x= + , 1,...,k n= .  ,  -

 }1,,1,{ +== nkxE k   { }0 0 , 1,...,kE x k n= =     -

 [ ],a b  ( . 4.6.2). 
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  ( )0 jxΘ   : 

)    [ ]0 ,jx a bδ δ∈ + −  
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0 jx C hλ
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   ,  ( ) ( )1, 0 1 0n j jI x x≤ Θ , ( ) ( )2, 0 2 0n j jI x x≤ Θ ,   

 [70] ,  ( ) ( )3, 0 3 0n j jI x x≤ Θ ,     ( )0p jxΘ , 
1,2,3p = ,   (4.6.16)  (4.6.17). ,  -
 ( )0p jxΘ , 1,2,3p = ,    .  4.6.3 -

. 
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  ( )0 jI x   .     -

 0 jx       [ ],a b ,    0 jx  
            ∞   
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(4.6.17). 
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  4.6.4.    : 

 ( )
( )

( ) ( ) ( )
21

021
0

1
1 ,   1,1n

n
x U x dx

n U x x
x x

π
−

−
= − + ∈ −

−
, (4.6.20) 

 
)sin(arccos

)arccos)1sin(()(
x

xnxUn
+= , (4.6.21) 

 ( )nU x  –    . 

 .   ( )nU x    

( ) 2sin arccos 1x x= − , : 

 ( )
−− −

+=
−

− 1

1
2

0

1

1
2

0

2

)(
arccos)1(sin

)(
)(1

xx
dxxn

xx
dxxUx n . (4.6.22) 

       (4.6.9),   
( ) ( )( ) ( ) ( )( )sin 1 arccos 1 sin 1 arccos 1 0n n+ = + − = ,  

 

( ) ( )

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

)()1(

)(1
arccos)1(cos)1(

)(
arccos)1(sin

00

1

1 0
2

1

1

1 0
2

1

1
2

0

−∈+−=
−−

+=

=
−−

++=
−

+

−

+

−−

xxUn
xxx

dxxTn

xxx
dxxnn

xx
dxxn

n
n π

 (4.6.23) 

       -
      [10, 70].  4.6.4 . 
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  (6.2.8)  4/34/1 )1()1( kk tt +− ,   )( kn tϕ    -
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   1+mmtt . ,   mt0   ( ))()(
,0 0

tS nt ϕ+   -
  (8.2.5),     .   -

  7.2  ,     7.4,  
  . 

         8.2.1.   )()( αrHtf ∈   L .    
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ϕ
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, (8.2.6) 
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 nk
n

nOtt rknk 2,,1,0,ln)()( =≤− +αϕϕ . (8.2.7) 
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  )(tf  ),( 0 ttK  ,  )()( tf r   ),( 0
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0
ttK r

t , ),( 0
)( ttK r

t   
 )(αH     L   LL× ,     

   (8.2.9)   )(tϕ   (8.2.8)  
   (8.2.7). 

           8.2.1   8.2.1     -
  [18, 132]. 

 

8.3.        
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θθθϕθθ
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 ,  0≠a   122 =+ba .      
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)(
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θθϕθ f=+ , (8.3.3) 
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  nkk 2,,1,0, =θ ,      -
,    2n+1   ( .  (2.6.6)).  -
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 2/))(12cos(2/))(12sin( 00 kk nbna θθθθ −++−+      
)12/()2(0 +−+= nmm ψπθθ ,  aibei +−=ψ ,    0≠b ,  km θθ ≠0    m  

k.  a = 0 ,  0=ψ   π,   m0θ     1+mmθθ ,   -
 (8.3.1)    (6.5.1),     7.4.2.    

  0≠a ,     7.2  -
  . 

         8.3.1.    (8.3.1)  )()( αθ rHf ∈   ]2,0[ π   
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  m0θ   kθ      ,   )(θϕ   
(8.3.1)    (8.2.7). 
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       (8.2.7)  ,  
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0
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)( αθθθ HK r ∈ . 

           8.3.1.    8.3.1   [18, 132]. 
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8.4.       

  

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

1

1
0

1

1 0

0
00 tfdttttk

tt
dtttbtta =+

−
+

−−

ϕϕ
π

ϕ . (8.4.1) 

      κ   h,   -
   )()()( )( ttt ψωϕ κ

+=   ,   

 ( ) )1,1(),(ˆ)()(),()(ˆˆ 00

1

1

)(
0

)(
, 0

−∈=+
−

++ ttfdtttttktS t ψωψ κκ , (8.4.2) 

  , : 
  0>κ  ( )•+ )(

, 0
ˆ

tSκ  – ,   ( )•+)(
, 0t

Sκ ,   (7.1.1),  -
 ,    [70, 98], )()(ˆ tt ψψ = , 
( )TCCCtftf 11000 ,,,),()(ˆ

−= κ ; 
  0=κ  ( ) ( ) )()(ˆ),()(ˆ,ˆ

00
)(

,
)(

, 00
tftfttSS tt ==•=• ++ ψψκκ ; 

  0<κ  ( )•+ )(
, 0

ˆ
tSκ  – ,   ( )•+)(

, 0t
Sκ    kγ   kt , 

1,,1,0 −= κk , ( ) )()(ˆ,,,),()(ˆ 0010 tftftt T == −κγγψψ . 
   ,   [75]     
[6, 85, 87, 88].       .  [141, 142], 

      ( ., ,[92–97, 138, 
140, 146–148])        

       , ,  , 
  .        -

        
 .     -

    ,     -
 .        -

   .  
    κ+> rn  ( ,  )()()( 1 tbtbtb r= ,  )(tbr –  

 r ,  )(1 tb –     [–1,1]    
      )   [–1,1]   

},,,{ 21 nn tttE =   n   ,    )( 0tb ,  
},,,{ 00201,0 κκ −− = nn tttE   κ−n   ,    )( 0tb    

 nE . 
  [75]     nE   κ−nE ,0 , ,   

 { }** )( Nn Ptp ∈   { }** )( Mn Qtq ∈−κ ,  { }*
NP  –  , -

  [–1,1]   )()1( )( tW +− κ
κ ,  { }*

MQ  –  ,   [–
1,1]   )()1( )( tW −− κ

κ .   ,     
    r , . . )()( 00 tbtb r= .    )(* tpn   

)(* tqn κ−  ,  ,      -
     ,    ,  ,    
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 [5, 6, 85, 87, 88, 151]  ,    nE   κ−nE ,0   

   *
np   *

κ−nq . 
   )( 0tb      , . . 

   [–1,1]   .  ,  -
    nE   κ−nE ,0  –  ,   ,   -

  ,   ,  
  (8.4.2).    ,   nE   κ−nE ,0    -

        (8.4.2)   -
  κX   κY ,    .     

  nE   κ−nE ,0     .     

    .      nE   κ−nE ,0   

  { }** )( Nn Ptp ∈   { }** )( Mn Qtq ∈−κ , ,   
)()( 00 tbtb r= , . . 1)( 01 =tb ,   ,    , -

  ,   [75]. 
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     (8.4.2)   : 
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1 tftbtf = ;      -

 )()()( )( tutWt += κγ ,  )()( tW +
κ     7.1.3.   
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1

1
0

)(
0

01)()(
0

−∈=+
−

+++ ttfdttutWttMtbtuWSt κκ π
, (8.4.3) 

 )(ˆ +
0t

S   )(ˆ tu    ,     (8.4.2). 
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    7.2    . 
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 h   κ ,  )( 0tf   ),( 0 ttM      -
 1−−κn    0t .     (8.4.5)  
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)()()( )( tutWt n
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  nktu kn ,,1),( = ,    (8.4.5). 
           8.4.1.   (8.4.3)     
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  (8.4.5)   ,    κ+> rn0 . 

 

8.5.    
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.
)1(2

12cos,
1

sin
1

,
1

cos

,1,,1,)(

0
2

0
1 0

0

ππππ

πγ

+
−=

++
=

+
=

+==
−

+
=

n
jx

n
i

n
a

n
ix

njx
xx
axu

jii

j

n

i ij

iin
n

 

    n=10, 20, 30, 40   ,  
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. 8.5.8  
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γ . (8.5.11) 

      ,      
. 8.5.1.    ,     -

    .    -
         – 

( . 8.5.2).       ,   -
     .   

   )arccos( x−=ϕ ,        -
.      [–1,1]    

.          
        . 

   TP γγ −⋅=Δ %100 ,  TP γγ ,  – -
      .    

   . 
 1)     ,    1−=x   -

   = 1,  = 0, b = –0.5, 1)( 0 ≡xf .     
2/12/1 )1()1(2 −+−= xxTγ . 

 2)     ,     
 = ±1,  = b = –0,5, 1)( 0 ≡xf .       , 

     4/34/1 )1()1)(2/1(2 −+−+−= xxxTγ . 
 3)     ,    = ±1, 2/1=a , 

2/1−=b , 4/14/3)( 0
2
00 −⋅+= xxxf .    . 

  4/34/1 )1()1)(4/1( xxxT +−+=γ . 
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    (8.5.12)    8.5.2.   
    ,    .  -

         -
      λ, β   -

  n: 
 1) β = 0.5, λ = 2.1, n = 20; 
 2) β = 0.5, λ = 2.1, n = 10; 
 3) β = 0.5, λ = 3.0, n = 10; 

 8.5.2 

 ϕ x 
1Δ  2Δ  3Δ  

1 6.0 -0.994522 0.9 -14 0.2 -12 -0.3 -10 
2 12.0 -0.978148 0.2 -13 0.1 -12 -0.3 -10 
3 18.0 -0.951057 0.5 -14 0.2 -12 -0.3 -10 
4 24.0 -0.913545 0.1 -13 0.3 -12 -0.3 -10 
5 30.0 -0.866025 0.1 -13 0.2 -12 -0.3 -10 
6 36.0 -0.809017 0.1 -13 0.3 -12 -0.3 -10 
7 42.0 -0.743145 0.5 -13 0.5 -12 -0.3 -10 
8 48.0 -0.669131 0.5 -13 0.7 -12 -0.4 -10 
9 54.0 -0.587785 0.6 -14 0.1 -11 -0.4 -10 
10 60.0 -0.500000 0.1 -13 - -0.5 -10 
11 66.0 -0.406737 0.7 -14 -0.1 -11 -0.8 -10 
12 72.0 -0.309017 0.6 -13 -0.6 -12 -0.2 -09 
13 78.0 -0.207912 0.6 -13 -0.3 -12 0.2 -09 
14 84.0 -0.104528 0.6 -13 -0.2 -12 0.6 -10 
15 90.0 0.000000 0.9 -13 -0.2 -12 0.3 -10 
16 96.0 0.104528 0.5 -13 -0.2 -12 0.2 -10 
17 102.0 0. 207912 0.4 -13 -0.2 -12 0.1 -10 
18 108.0 0.309017 0.8 -13 -0.9 -13 0.6 -11 
19 114.0 0.406737 0.7 -13 -0.8 -13 0.3 -11 
20 120.0 0.500000 0.1 -12 -0.2 -13 0.1 -11 
21 126.0 0.587785 0.3 -12 -0.6 -12 0.3 -12 
22 132.0 0.669131 0.8 -13 -0.4 -13 0.1 -11 
23 138.0 0.743145 0.7 -13 -0.4 -13 0.2 -11 
24 144.0 0.809017 0.1 -12 -0.4 -13 0.3 -11 
25 150.0 0.866025 0.2 -12 -0.7 -13 0.3 -11 
26 156.0 0.913545 0.1 -12 -0.4 -13 0.4 -11 
27 162.0 0.951057 0.1 -12 -0.5 -13 0.4 -11 
28 168.0 0.978148 0.1 -12 -0.7 -14 0.4 -11 
29 174.0 0.994522 0.2 -12 -0.1 -12 0.4 -11 

 

 8.5.3 

   1  2  3 
-0.6 1.250000 1.253089 1.262185 1.250472 
-0.2 1.020620 1.022388 1.030875 1.020959 
0.2 1.020620 1.021729 1.024166 1.020877 
0.6 1.250000 1.250308 1.236262 1.250009 

 
             λ→2 

 ,         
 λ,   2. ,       -
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 13.3.1 

1 2 3 4 5 6 
10 20 11.1044 10.9591 0.1522 0.0570 
15 30 10.9765 10.9107 0.0722 0.0404 
20 40 10.9398 10.9018 0.0440 0.0311 
25 50 10.9171 10.8918 0.0307 0.0253 
30 60 10.9087 10.8903 0.0234 0.0213 
35 70 10.9017 10.8877 0.0188 0.0184 
40 80 10.8977 10.8865 0.0156 0.0162 
45 90 10.8949 10.8857 0.0134 0.0144 
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 4: 1;0;4 *0
0 === ηχλ  ( . 13.5.5.). 
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