
Международная школа 
молодых ученых 

"Моделирование и 
оптимизация сложных 

систем" MOCS-2024  

28 июня – 3 июля  2024 г., г. Суздаль 

ПОСТЕРНЫЕ ДОКЛАДЫ











1 
 

 

 

- . 

 

 

  

D -  

 

 

 

-  

Alex.Koptev@mail.ru 

 

 

3D  
   

2 2 2

2 2 2

( ) 1
,

Re

u u u u p u u u
u v w

t x y z x x y z
                   (1) 

2 2 2

2 2 2

( ) 1
,

Re

v v v v p v v v
u v w

t x y z y x y z
                    (2) 

2 2 2

2 2 2

( ) 1
,

Re

w w w w p w w w
u v w

t x y z z x y z
                (3) 

0.
u v w

x y z                                             (4) 



2 
 

 u, v, w, p  , 
 ; 

Re   

-
[1-2]. 

-
t, *0 t t  [3-4]

*t

 

 

 

-
gz , g   

 

0,
w v

y z
             0,

u w

z x
            0

v u

x y
.                   (5) 

 

 

  

0 0 0 0( , , )M x y z   

  

0 0 0 0 0 0 0 0 0( , , , ) ( , , , ) ( , , , ) 0u x y z t v x y z t w x y z t ;                           (6) 

x , y , z

   u0 , v0 , w0   

0u u  ,          0v v  ,              0w w  ,         

0  ,  
1

( )xc
x o  ,  

1
( )yc

y o ,  
1

( )zc
z o .         (7) 



3 
 

u0 , v0 , w0 ,  cx , cy , cz   

,   

0xc ,     0yc ,    0zc ,    0 0w . 

[5- -4), 
   

1 1 3 3
1 1 3 3

2 2 2 21 1 3 3

Re Re Re Re
( ) ( ) ( )sin( ) ( ) ( ) ( )sin( )

2 2 2 2
Re Re Re Re

2( ( ) cos ( )) 2( ( ) cos ( ))
4 4 4 4

A t sh B t B t sh A t
u

sh sh
, 

2 2 1 1
2 2 1 1

2 2 2 22 2 1 1

Re Re Re Re
( ) ( ) ( )sin( ) ( ) ( ) ( )sin( )

2 2 2 2
Re Re Re Re

2( ( ) cos ( )) 2( ( ) cos ( ))
4 4 4 4

A t sh B t B t sh A t
v

sh sh
,  (8)    

  
3 3 2 2

3 3 2 2

2 2 2 23 3 2 2

Re Re Re Re
( ) ( ) ( )sin( ) ( ) ( ) ( )sin( )

2 2 2 2
Re Re Re Re

2( ( ) cos ( )) 2( ( ) cos ( ))
4 4 4 4

A t sh B t B t sh A t
w

sh sh
,  

2 2 2

0 2
u v w

p p gz
t

.                              (9) 

  

 

1 2 3 ,  

 

2 22 Re Re
ln(cos sh )

Re 4 4
k k

k ,   k=1,2,3,             (10) 

1 1 0 1 0( )( ) ( )( )A t x x B t y y ,        1 1 0 1 0( )( ) ( )( )B t x x A t y y ,   

2 2 0 2 0( )( ) ( )( )A t y y B t z z ,        2 2 0 2 0( )( ) ( )( )B t y y A t z z ,     (11) 

3 3 0 3 0( )( ) ( )( )A t z z B t x x ,         3 3 0 3 0( )( ) ( )( )B t z z A t x x . 



4 
 

( ), ( )k kA t B t  k=1,2,3   

 

2 2 2 2 2 2
1 2 3 1 2 3( ) ( ) ( ) ( ) ( ) ( )A t A t A t B t B t B t .                        (12)  

  0,x x   0,y y    0z z    0i i . 

0u v w    

, ,u v w  

k . 

( ), ( )k kA t B t .  

 

1 1( ), ( )A t B t .  

 u,  v,  w,  p  

 *t t , *t  , 

-9)  

- *t  .   

 

1,xc     2,yc     3,zc    0 0,u    0 0,v    0 4,w                                  (13) 

1 1( ), ( )A t B t

 1( )A t  

1( )B t   

( 6; 3)

( 6; 3)  (6;3)   



5 
 

1 1( ( ); ( ))A t B t  

1 1( ) ( ) 0x yA t c B t c

1 1( ( ); ( ))A t B t  

1 1( ) ( ) 0x yA t c B t c 1 1( ( ); ( ))A t B t  

7  

1( )A t  1( )B t   

 

2
1( )A t t ,           1( )B t t .                                    (14) 

0 2t   1 1( ( ); ( ))A t B t  

-6;-3), (-

1 0 ,  2 0 ,  3 0 2 6t  1 1( ( ); ( ))A t B t  

(-6;-3), (6;3), (6;-3) 

 1 0 ,  2 0 ,  3 0 . 6t  1 1( ( ); ( ))A t B t  

 

(7),  

1 1( ); ( )A t B t  14) 

2t  

6t   

 

0 2t  -

-7) 2 6t    ,  

6 .  * 6t  . 

 

1). 

  



6 
 

2). Aristov S.N., PolyaninA.D. New classes of exact solutions and some 

transformations of  Navier-Stokes equations.  J. Mathematical Physics, v.17, 

2010, P. 1-18. 

3). Charles L. Fefferman. Existence and smoothness of the Navier-Stokes 

equation.  Preprint, Princeton univ., Princeton, 2000, P. 1-5. 

4).  -

 

-78. 

5). Koptev A.V. Constructive method to solving 3D Navier-Stokes equations. 

 8-th European congress of mathematics. Book of abstracts.   Slovenia, univ. of 

Primorska, 2021.  P. 638-639. 

6).  . .   3D  -

.  

2023, 41-50. 

 

 

 

 

 

 

 

 









 



 



1,2,3 4

1 

2 

3 - , 

4 

posudnevskaia.ao@phystech.edu, 8(903)976-51-90

( ) [1].
. .

.

.
: ,

[2].

.

-

.
.

- ,
.

.
.
.

-

-
u55 u11. (u11, u55)

.

.
.

.

.

.

.
.

».

.

:

.

[1] Kolokolov I. V., Lebedev V. V. Large-scale flow in two-dimensional turbulence at static pumping // JETP Lett.
2017. Vol. 106, 10. P. 659 661.
[2] 8. Doludenko, A. N., Fortova, S. V., Kolokolov, I. V., Lebedev, V. V. Coherent vortex in a spatially restricted two-
dimensional turbulent flow in absence of bottom friction // Physics of Fluids. 2021. V. 33. Paper 011704
[3] . ., . ., . .,

. 107, . 3, . 166 171, 2018

.
[3].

(1) (2).
(3). (4) .

.
(6) (7).









 



 






