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1  я я  я 

1.1      

  ∶  →  ,   ̅ = : , ̅ ∈ . ,    ,  

  −  ,  = − ̅.   

    ,     =  . ,   ,  

 :  =  .  

   { },   ̅ = , : , ̅ ∈       ∈ ∆⊂ R. 

 1.   { }   

   ,    ∆,⊂ ∆ ,    : 

1. { }   ∆,   ,     ∀ , ∈ ∆, = ∈ { },  с = 𝜑 , ∈ ∆, -  

  ; 

2.    ,   𝜑 , ∈ ∆, × ∆, ; 

3.  { }    ∆,,   ∀ , ∈  ∆, =
 = . 

4. { }    ∆,,   ∃ ∈ ∆, ,  =  

–  . 

5.   ,   ∀ ∈ ∆,  ∃ − ∈ ∆, , 

 𝜑 − , = 𝜑 , − =  (   :  − = − ). 

 ∆,      ,   ё  

 ,       

« ».       

    . 
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 2.     ,    

       𝜑 , = + . 

  

       

  ∈ ∆⊂ ,   ∶̅ = , , ∈ .   ,     

  .      ,  

   ,     . 

     ξ       

ξ = , | = . 
 3.     

   

= ∑ ξ 𝜕𝜕= . 

1.2     я  
  

  4.      

 , = , ≡ + ξ z a + o a ,  ∀( ) , : , = . 

 ,.      

 ,  ∀ ∈     = . 

.      

    : 
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≡ ξ = .                                                                                

 5.     

      . 

.   ξ = 𝜕𝜕 =    

       1-  . 

       𝑁 N-1   ,    

      N-1 

« » .        

   = , … , 𝑁− = 𝑁−  

  

ξ = ξ = ⋯ = 𝑁ξ𝑁 . 

 6.  —   

  ё  ,     

,   .  

     .  

     . 

 -      

  . 

 7.      

     ∈      ∈
 ∈ . 

  ⊂    : 

https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D1%83%D1%81%D0%B4%D0%BE%D1%80%D1%84%D0%BE%D0%B2%D0%BE_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D1%83%D1%81%D0%B4%D0%BE%D1%80%D1%84%D0%BE%D0%B2%D0%BE_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%92%D1%82%D0%BE%D1%80%D0%B0%D1%8F_%D0%B0%D0%BA%D1%81%D0%B8%D0%BE%D0%BC%D0%B0_%D1%81%D1%87%D1%91%D1%82%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BC%D0%B5%D0%BE%D0%BC%D0%BE%D1%80%D1%84%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F_(%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BF%D1%80%D0%B5%D1%80%D1%8B%D0%B2%D0%BD%D0%BE%D0%B5_%D0%BE%D1%82%D0%BE%D0%B1%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BF%D1%80%D0%B5%D1%80%D1%8B%D0%B2%D0%BD%D0%BE%D0%B5_%D0%BE%D1%82%D0%BE%D0%B1%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BF%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
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M:          ψ𝜎 = , 𝜎 = , … , .                                                                

 8.      (2) 

   ‖𝜕ψ𝜎𝜕 ‖       .  −
 ,   –   . 

 . 

 = , … , 𝑝  –    = , … ,   

  = , … , ,   = , , , … , 𝑠 , 

 ≥  –   .    

  … 𝑣 .    = , , , … , 𝑠 = ,                                                                         

        

  ( )  [F] ⊂ Z,  

   [F]: = , = , = , , …                                                

  ,   (4) ё   

 [F].  (5)    

 ,      [F]. 
.   –   ,  - ё  

 .   [F]  

     ,   

[ ] = . 
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1.3  я я 

 = × = X × U.   

  : = , … ,  –  , = , … ,  – 

 . 

 9. -      

 = × U × × … × . 

 𝑠 = { 𝜕𝑠 𝛼𝜕 … 𝑠} –    k-  . 

  (  )   

    x,  u,    

… 𝑠𝛼     -   .   

    = = + + . 

 10.    ,  

        

  ,    ,  

k-      . 

     : = ξ + 𝛼 𝛼 + 𝛼 𝛼 + ⋯ + …𝛼 …𝛼 . 

    : 𝛼 = , … , ;   , , … , =, … , ,     . 

      : 

…𝛼 = … 𝑛( 𝛼 − 𝛼ξ ) + ξ …𝛼 , 

 –     i-  : 
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= + 𝛼 𝛼 + ⋯ + …𝛼 …𝛼 + ⋯ 

,       x,u,    

 …𝛼      . 

     : 

 . 

    :   , ↔ ,   . 

  : ∀ ,  –  [ , ] =[ , ] . 
1.4      

 11.     

     ,    

 = , , , … , ,     ∈  

 , , , … , = , , , … , . 
    ,   ,   

 .   

      .  

 12. ,      

    ,     ⊂       

,    , , , … , | = . 
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1.5  я  

 13.      ,   ё 

     

 ,   𝑝 =    . 

 14.      ,    

    = 𝐴 ⊂ 𝐴 ⊂ ⋯ ⊂ 𝐴 − ⊂ 𝐴 = , 
,  𝐴 −    𝐴   -  𝐴 𝐴 −⁄ . 

1.6   

 15.  —   ,  

  1-      . 

    ,   . .  

 16.   —  2-  ,   

9-  ,       

 .      9-   

   ,      

      ё   

 ,     

,     —    

   . 

   𝜎      

  (   )   .  

  ё   (  )    

,        

 .       

https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D0%B0%D1%8F_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B0%D0%BB%D1%8F%D1%80
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BA%D1%82%D0%BE%D1%80_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BD%D0%B7%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D1%8F%D0%BC%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D1%82
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  .  ,       

   ,       

     ,     : 𝜎 = 𝑆 . 

     .  𝜎  , 𝜎  , 𝜎 , 

   𝜎 , 𝜎 ,𝜎  —   ,  

          

  : 𝜎 = 𝑆   . . 

 𝜎  , 𝜎  , 𝜎 ,    𝜏 , 𝜏 ,𝜏  — 

  ,      

         : 𝜎 = 𝑆  . . 

1.7   

 18.    𝐴   

   𝐴,  

1. ∀ , ∈    +     ; 

2. ∀ ∈     −     ; 

3. (    ) ∀ ∈    ∀ ∈ 𝐴      

  ; 

4. (    ) ∀ ∈    ∀ ∈ 𝐴       

   . 

1.8   /   

 19.    𝛼 + 𝛼 + ⋯ + 𝑝𝛼 𝑝 , 
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     ,    

, , … , 𝑝    ,   ,    𝛼 ,𝛼 , … , 𝛼 𝑝    . 

 20.    𝛼 + 𝛼 + ⋯ + 𝑝𝛼 𝑝 , 
     ,    , , … , 𝑝 

 ,    𝛼 ,𝛼 , … , 𝛼 𝑝    

. 

1.9     

 21.          ,  

    [ , ] = − −  

   .    

   ,   ,       

      ,  

 = ⋅ [ , ]. 
 : 

1. [ , ][ , ] =   [ , ]− = [ , ]; 
2. [ , − ] = [ , ] − ,  [ − , ] = [ , ] − ; 
3. [ , ] = − [ , ] [ , ]; 
4. [ , ] = [ , ] − [ , ] . 

     , 

    .     

   ,     [[ , ], ] = [ , [ , ]]     (8) 
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  .    ,   (8) , 

  ,  ,   . 

. 

 23.  ,  ,   

     ,   

 . 

     . 

. -    ; ,  

    . 

:     –   ,  , , = , = [ , ] , = , = , ,, 
   [ , ]    ,. ,   , -

 ⁄  ,         ,  

 ,⊆ . 

 24.   –  .   ,  [ , ],    [ , ], , ∈ ,   

  .  ,   

  .     : 

,, = , ,, ,,, = ,, ,, … , = ( − ),. 
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2    , Щ  

   

     ё  

      . 

     ( . [1], .225): 

0, 0,xy xy yx

x y x y

     
   

   
                                 (1.1) 

 x   y - ,  xy -    .  

     :  

 2 2 2 21
( ) .

3 x x y y xy k         (1.2) 

 [1],   (1.1)   

 ( 3 cos sin cos 2 ), sin sin 2 ,
x

xy
y

k k


     

      

 
 (1.3) 

   (1.2).     

 

3 1 3
cos 2 sin 2 0,

2 2 2

3 3 1
sin 2 cos 2 0.

2 2 2

ctg
x y y

ctg
x y x

    

    

    
         


             

 (1.4) 

   (1.4)      

,  .2  [2].    

, , , , ( , 1,2).k
ix y p i k     (1.4)    , 

        

, , ,
x y x y

      
   

 1 2 1 2
1 1 2 2, , , .p p p p    , , , , k

ix y p   
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,   M  ё   
1 2 1 2
1 1 2 2( , , , , , , , ) 0 ( 1,2).F x y p p p p         

   : 

 

1 1

0

2 2

0

1 1

0

2 2

0

( , , , , ), ,

( , , , , ), ,

( , , , , ), ,

( , , , , ), .

a

a

a

a

x f x y a f x

y f x y a f y

g x y a g

g x y a g

 

 

   

   









  

  

  

  

 (2.1) 

   (2.1)   

 

 1 2 1 2 .X
x y

   
 

   
   

   
 (2.2) 

  8  1 2 1 2
1 1 2 2( , , , , , , , )x y p p p p    (2.1) 

   p : 

 
0

( , , , , , ), ,k k k k
i i i ia

p h x y p a h p 


    (2.3) 

    

 1 2 1 2
1 1 2 2, , , .p p p p

x x y y

      
   
   

 (2.4) 

 (2.4)      G  

 (2.3).     
1
G - 

   G    (2.1).  

  
1
G    

 
1

0

,k
i k

i a

X X
p





 


 (2.5) 
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0

,
k

k i
i

a

dh

da




   X -  (2.2). 

      M ( . [2], 

.47)   
1
G  : 

 
1 2 1 2

1 21 10 0
( ) 0, ( ) 0.

F F F F
X F X F

   
   (2.6) 

 (2.6) –    ,  

 (1.4).     (2.6)   .  

:(  . .,  . .,  . .,  . .).   

  L    (1.4)  : 

1 2
1 2 3, , ,X x y X y x X t t

x y x y x y
      

       
      

  1 2,t t -  

 

 

1 1 2

1 2 2

3 1 3
sin 2 cos 2 0,

2 2 2

1 3 3
cos 2 sin 2 0.

2 2 2

t t t
ctg

t t t
ctg

  
  

  
  

    
           


               

 (2.7) 

       

  ,   (1.4).  

  1X  , , .
y

x
   ,   

(1.4)     , .
y y

x x
          

   
 

   2X - 2 2, , .
y

x y arctg
x

    ,  (1.4) 

    2 2 2 2( ), ( ),
y

x y arctg f x y
x

         f - 

 .  



17 

 

 1.  L      

 2. 

:     

1 2
1 2 3, , ,X x y X y x X t t

x y x y x y
      

       
      

 1 2,t t -  

 (2.7). ,      : 

= + , 
= − + + 𝜑, 

= + . 
   : [ , ] = − , [ , ] = − , [ , ] = − . 

   ,  : 

I.  [ , ]: 
1.  ,   

    : 

( ) = − + + + 𝜑+ − − + + 𝜑 . 
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2. ,   : 

( ) = − + + + + + + 𝜑+ 𝜑. 
  ,   [ , ] = − = . 

II.  [ , ]: 
1.  ,   

    : 

( ) = + + + . 
2. ,   : 

( ) = + + + + + . 
  ,   [ , ] = − = − 𝜕𝑓𝜕 − 𝜕𝑓𝜕 . 

III.  [ , ]: 
1.  ,   

   : 

( ) = − + + + + 𝜑+ 𝜑. 
2. ,   : 
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( ) = − + + + 𝜑+ − − 𝜑 + + 𝜑 . 
 ,   ,   [ , ] = − = − . 

  , =< , − 𝜕𝑓𝜕 − 𝜕𝑓𝜕 , 𝜕𝑓𝜕 − 𝜕𝑓𝜕 >. 

ё     ,,. :  = , 
= − − , 
= − . 

,  [ , ] [ , ]  .  

1.  ,      

: ( ) = − − − − . 
2.  ,      

: ( ) = − − − − − . 
    [ , ]: 
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[ , ] = − == − + − + +
+ − − = . 

:       

 ,   ,, = .   , 

      2. 

          

(2.7): 

= 𝜑, 
= − 𝜑 + √ ln . 
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      (1.4), 

   1X   3.X  

       

,      (1.4). 
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