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It examines the impact of technological factors of surface treatment of end 
friction pairs in electric submersible pumps for the extraction of reservoir 
fluids and their parameters are optimized. 
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,      ’  : 

ñï ð
S p dV =c

HV  ,     (4) 
  – , ; S –  , ; d –  , ; HV – -

  , ;  –  ,   
          

 . 
  (4)  : 

ñï ð
c p dV = S

HV ,    (5) 
 ,  DS ,   : 

S 3
z

q b=12
p R

     (6) 

 Rz -          
h (  1). 

 D .   (6) : 

12 3
z

c d q bV =
HV R

    (7) 

 ñ d q b=    (7)  : 

3
z

V =12
HV R

    (8) 

   ,  
2

z 2
SR =

8 r  [7],  S - ,  r –  -
   . ,   -

         -
      , -
  Rz   (8), : 

6

6

6144 rV =
HV S

    (9) 

    ,     , 
’        ,  

     : 
ñï ðV = f HV,r,S     (10) 
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     . 

Y=a0+a1x1+…anxn+an+1x12+…+a2nxn2+a2n+1x1x2+…+amxn-1xn (11) 
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N=2n-p+2n+1    (12) 
    n=3    p=0,  

N=23+2 3+1=15,    ,    
( =3),      45. 

   : V –  , / .; t – 
 , ; S – , / . 

  (Y) –   . 
        

     : 

y= a0+a1x1+a2x2+a3x3+a4x1
2+a5x2

2+a6x3
2+a7x1x2+a8x1x3+a9x2x3 (13) 

        . 1. 

 1 
      

  -
  

 -
  

,  

, 
/ . 

  x1 x2 x3 
  0 4500 100 500 

  1,215 5470 122 610 
  1 4670 115 580 
  -1 4330 85 420 
  -1,22 3530 78 390 

       -
  . 2.       -
     . 

        -
   : 

y=1,087+0,22x1+0.741x2-0.44x3 -0.50x1
2+0.132x2

2+0.472x3
2+ 

+0.105x1 x2+0,66x1x3-0.39x2x3    (15) 

       . 
   SR=1,342711,     

=5. 
  SR =1,342711/5 =0,2685. 

  (  ) Se=16,275,   -
  2 = 30     = 3. 

  S2 = 16,275/(3 30) = 0,18083.  -
    : 

F=0,2685/0,18083=1,485<F .=19,3,    , 
 - . 
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. 2.         -

    . 
 2 

     . 
  y=f(x1) y=f(x2) y=f(x3) 

1,215 0,62 2,185 1,252 
1 0,81 1,963 1,122 
0 1,09 1,09 1,09 
-1 0,37 0,481 2,002 

-1,215 0,085 0,385 2,321 
  xi      

    : 
1,215 1,215

1
1,215 1,215

( ) / 2 (5470 3530) / 2
( ) / 2 5470 3530 / 2

HV X X HVx
X X , 

   , / .; 
1,215 1,215

2
1,215 1,215

( ) / 2 (0,1 0,078) / 2
( ) / 2 (0,1 0,078) / 2

r X X rx
X X , 

    ,  . 
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1,215 1,215
3

1,215 1,215

( ) / 2 (0,5 0,39) / 2
( ) / 2 (0,5 0,39

S X X Sx
X X ) / 2 , 

 , / .  
  ,    -

: 
=77,26-0,0016·HV-1162,65·r-25,26·S-5·10-7·HV2+ 

+1090,91·r2+156,04·S2+0,11·HV·r-0,011·HV·S-646·r·S (16). 
      

        
  . 

    ( min)  
=0,567 / ,  Ra = 2,88 ,     Ra = 3,2 , 

   . 
    . 

1.        -
  ,       -

 . 
2.         

     . 
3.       

        
 . 

4. ,      
  .      

   Ra=3,2 ,     
   =0,567 / . 
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These researches have been done with the purpose of ore-dressing tech-
nology perfection for nefelin – siyenit ores of the Mazurovsky deposit on the 
basis of selective crushing of minerals before their gravitational separation in 
centrifugal field. 
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