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't  2

't  3
't  сt  't  

't  

2 18,42 40,63 56,7 52,82 27,88 4,04 

 
 2.15 –     

T  1T  2T  3T   1,2,3T   T  

11431,06 6649,1 7000,4 6819,6 57886,3 2177,3 24737,7 

 
2.5.    
 

    ( , , -
  )      . -

     (    , -
,   ,    

  . .)  I8-23 %    ,  
-     10 %, -  

  4 %,    
  3 %.(1, .110). 
 

    
 

i

i
iP  , 

 
(2.67) 

 

  iT  –      , .· .;  

i  –      , . 
     2 1 , 2-   -

       11 ,   
    4650 . 

 
       

 

ШМ К
i

i
 ,  (2.68) 

 

 К  –  ,   0,9 – 0,93. 
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i

i

iШP  , 

 
(2.69) 

 
  2.16    . 

 
 2.16 –    

    

     i, .· . 
i i 

   
-

 
 11431,06 2,38 3 2,64 2 

 - 1 6649,17 1,38 

5 

1,54 

5 
 – 2  6300,40 1,31 1,46 

 – 3  6137,70 1,28 1,42 

 – 1,  – 2,  – 3  2177,34 0,45 0,50 

 – 2     ( ) 273,02 0,06 

3 

0,06 

3 

 – 3     ( ) 252,33 0,05 0,06 

  ( ) 4297,51 0,89 0,99 

     ( ) 1011,18 0,21 0,23 

 – 2   245,02 0,05 0,06 

 – 3   252,33 0,05 0,06 

 – 2   119,01 0,02 0,03 

 – 3   109,11 0,02 0,03 

   1263,97 0,26 0,29 

   505,59 0,21 0,12 

 – 2   63,00 0,01 

2 

0,01 

2 

 – 3   68,20 0,01 0,50 

 (  ) 505,59 0,11 0,12 

 505,59 0,11 0,12 

 7327,38 1,52 1,69 

 -  2022,36 0,42 

1 

0,47 

1 

  758,38 0,16 0,18 

  505,59 0,11 0,12 

  505,59 0,11 0,12 

  252,79 0,05 0,06 

  252,79 0,05 0,06 

  252,79 0,05 0,06 

  25279,45 5,26 6 5,84 6 

 156544,6 32,65 20 36,68 19 

 
       5 . 

 



 

36 

 

2.6.     ,     
    

 
2.6.1.     

 
    

 

η



с
b 

, 

 
(2.70) 

 

b  –      ( . 2.3.8);  
  – ,    -
   (1,2–1,5);  
P  –  ,      ( P  = 1–

2 .);  
T  –  , ;  
c  –     ( c  = 1–3); 

 –     ,  = 365; 
 

η  – ,      (0,85 
– 0,90). 
 

2.6.2.       – 3,  – 2   – 1 
 

         
 . 

 
    

 

 N
N . 

 
(2.71) 

 
       

654 N  (     7–8 ). 
  – 2    . 

  – 1       
 15121 N   (    -

 12–16 ).  
       -

   . 
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  2.17    . 

 
 2.17 –    

N3  N2  N1  

0,3 0,7 0,9 
 

   – 3 
 

33

3
3 η

τ



R , 

 
(2.72) 

 

 3τ  –    – 3; 

3R  –    – 3; 

3η  – ,      
(0,85–0,95). 
 

   – 3 
 

3

3
3

609,0τ t
t




 , 

 
(2.73) 

 




3

3
3 N

t , 
 

(2.74) 

 

     3t  –        – 3; 

3P  –      – 3 ( . 2.6.2); 
t  –          (

t  = 1–3 ). 
 

3
3

60
N

с
R


 , 

 
(2.75) 

 

    T  –   ; 
c  –      – 3. 
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  2.18        
    . 

 
 2.18 –           
 

      
   -

   
 1 

TO – 1 2–4 
 – 2  3–4 
 – 3 3–4 

 
   – 2 

 

22

2
2 η

τ



R , 

 
(2.76) 

 

     2τ  –    – 2; 

2R  –    – 2; 

2η  – ,      
(0,85 – 0,95). 
 

   – 2 
 

2

2
2

609,0
τ t

t



 , 

 
(2.77) 

 




2

2
2 N

t , 
 

(2.78) 

 

   2t  –        – 2; 

2P  –      – 2 ( .2.6.2);  
t  –           
( t  = 1 – 3 ). 

 

2
2

60

N

с
R


 , 

 
(2.79) 
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    T  –   ; 
c  –      – 2. 

 
   – 1 

 

11

1
1 η

τ



R , 

 
(2.80) 

 

,    1τ  –    – 1; 

1R  –    – 1; 

1η  – ,      
(0,85–0,95). 
 

   – 1 
 

1

1
1

609,0τ t
t




 , 
 

(2.81) 

 




1

1
1 N
t , 

 
(2.82) 

 

     1t  –        – 1;  

1P  –      – 1 ( . 2.6.2);  
t  –           
( t  = 1 – 3 ). 

 

1
1

60
N

с
R


 , 

 
(2.83) 

 

     T  –   ; 
c  –      – 1. 

 
2.7.    ,    -

 
 

2.7.1.       
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,000 ПKfF    (2.84) 

 
    0f  – ,     (   -
), м2;  

0  –  ; 
ПK  –    . 

  ПK     27 – 
180 : 

 
       ПK  = 2,56 – 4,29; 
    ПK =2,44 – 5,17. 

 
  2.19      . 

 
 2.19 –       

  , ,    

   0f , м2  - 75131 73,2 

   , 0  ПK    F0, м2 

  -1,2,3,  -1,2,3,4 1 2,56 188.4 
:  

 
    188,4 2 . 

     1    -
 : 

 
2.8.       

 
2.8.1.    

   ,   . 
,  ,  -

-  ,     -
   . 
 
2.8.2.    

 
  2.20    . 
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 2.20 –    

 
, -

 
-
 

         
  ё  80 – 200 . 13-11 1 

        
80 – 220 . -85 1 

     37-02 1 

 
ST-5548-

12 
1 

  
WT160.W
D5/F1.000 

1 

 
Strong 

750 
1 

   , 3500 800 1800 -032 1 

  
TC 1995-
321215 

1 
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3.   

 
3.1.    
 

       , 
,      ,  -

,    .    
     . 

 (  )   ( ) 
 

 =  +  + . ,  (3.1) 
 

  –     ;  

 –    ;  

.  –      ;  
 К = + + = . 
 

      -
       . 

 
  3.1     . 

 
 3.1 –     

   
 

 
 

   
, . 

 -
, 

. 
    

    
   

ё  80 – 200 . 

 
1 
 

115000 115000 

    
   -

 80 – 220 . 
1 40000 40000 

ST-5548-12 Forsage -
 1/2 

2 8900 17800 

  
WT160.WD5/F1.000 

1 18312 18312 

  TC 
1995-321215 

1 29891 29891 

 MS Strong 750   -
 

1 2860 2860 

   223863 
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3.2.        
        -

         -
    .     -
 ( )       

:    ,   -
 ,  . 

        -
         -

    .     -
 ( )       

:    ,   -
 ,  . 

   .     
      . 

          
  .    :            

   ;    ,   
  ,    , ,   . 

     (З )   -
 

 З = ′ ∙  К  ∙ ∙ К . . .,  (3.2) 
 

 ′ –   , .;  К   –  , К  =1,6;  

 –   , = 20469,2 . ; К . . . – ,  ,    ( -
    ) К . . . =  . 

 

i
1
T

C

m

i
i

N

N
 


, 

 

(3.3) 

 
    ′ –     , .;  𝑁𝑖 –    , .;  



 

44 

 

𝑁–      , . 𝑁 = ;  𝑚–  . 
    9 : 

─ 3    , = 41,87 
─ 2    , = 38,79 
 

   , . 
 З =2641685. 

 
    (З )   -

,     . .    -
     , . . 

      З = З ∙ ,  
(3.4) 

 
     –    . 

            =  ∙− − − −  ,  
 (3.5) 

 
     –  , ; 

, –        . 
       6-  

     ,    . 
   66  , 52  

  10  . 
   , . 

 З = 387262. 
 

    , . 
 З = З  + З ,  (3.6) 
 З = 2641685+ 387262= 3028948. 
 

      .  
  ( )   , . 
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       = З −  ,  (3.7) 

 
     –      (30 %). 

 
= 1029842. 

 
     -

,    ,    
  .  

 
  3.2     -

 . 
 

3.2 –      
№ /    , . 

1    
,      

4617000 

2    116498 

3   56200 
 

4     2460 
 5     89,6 
 

6   123,984 
 7   53395 

8  14050 

9    11193 
 

10   26863 
 

12  ,     12500 

13   875559 

    5747876 

 
      . 

     , , -
 (  ) 

 З В = К К ∑З М𝑖𝑁 .𝑖  , (3.8) 

 
К –        

; 



 

46 

 

i    –       -
 (     ), .;     

.iN –    . 
 З В = . 
 

      3–5 %  
  . 

 
   

 
W  (3.9) 

 

    W   –    ;    
 –  1   , . 

 э = . 
 

      
 

K  (3.10) 

 

    –       -
, 3/ ;    

–     ;    
K –   ;    

–  1 3 , . 
 ЗВ = . 
 

   
 

3 310 10    
(3.11) 

 

      –  1  , .;    
–     , ;  = 70-–100 /   

–     1   . 
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 З = ,  
 

   
 

c К  (3.12) 

 

      –      - , 
3/ ;    

–  1 3  , . 
 = , . 
 

      -  -
  ,      . 
 

    

OT T
. 1000

V

i
  

(3.12) 

 

    T  –     1 3 , /  (    -
  – 15,   – 25); 

OT –   , . (   -
 – 4320); 

 

V –  , 3; 
 

–  1  , . (    -  -
); 

i –   , /  (     – -
 540). 

 З . = , . 
 

   
 

W  (3.13) 

 

   W –     , ;   
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 –  1  , . 
 З = . 
 

  
 М = 𝑘𝑀𝑖З , (3.14) 
 

    𝑘𝑀𝑖 − ,     . 
 М =  . 
 

        5 %  
  .:  

 З . . = ∙ , = . 
 

     10 %     -
 . 

         
      -

    . 
 

  3.3        
 

 3.3 –       
  

 
, .   ./ .-  

  

   -
 

3028948 
 

148 
 
     1029842 

 
50 

 
  3883278 

 
190 

   5747876 
 

281 
  13689946 

 
600 

  
3.3.      

 
  ,% 
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            = ∙ ( − ) ,  
(3.15) 

 
    ,   –      -

  1 -      . =  л./  (  3.3) =  л./  (   ) 
             = ∙ ( − ) = . 
 

       -
 ,  

 Ээ = − ∙ 𝑁,  (3.16) 

 
    𝑁 –     . 

             Ээ = − ∙ = . 
 

  ,   
          ЭФ = Ээ − К ∙ ,  (3.17) 

 
    К –     , ;  –     . 
     .  -

      ,    -
 0,15. 

  ЭФ = −  ∙ , = . 
 

   ,  
             = КЭэ ,  

(3.18) 

             =  = ,  . 
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  3.4   -  -
. 

 
 3.4 –  -   

 
 

  
 

 

  
 

 
  , . 20 20 

    , . . 90650 92302 
   , 

.· . 
13432,8 20469,3 

  , . 5 5 
    , 

. 
15000 15000 

 , ./ .-  690 600 
  , % - 13 

 , . - 268635 
     , . - 1801941 

   ,  - 0,14 
  ,  . . - 1842237 
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4.   
 

   ,  -
        

          
     ,  

   . 
       «   -

 »,       -
 , , , ,   

,   ,      -
  ( . 51).         

     . 
  ,   ,   

      -
      , -

     ,       
  15   ,    II  III  

. 
  4.2.1    , -

          -
      ,  -

,  . (II -III   -  « -  . , 
IV-V  -  « - » . ) 

  ,      
,        

 .         , -
   ,  . 

        -
        

        -
   ,     -
   16   «    ». 
 

  4.1   ,   -
 . 
 

 4.1 –  ,    -
 

N 
/  

      
 
-

 

   
/ -
 

1 
  -

 ,   
9 20 110 01 53 2 II  

  -
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  4.1 

2     4 06 110 01 31 3 III  
  -

  
   

3 
   -
 

4 06 150 01 31 3 III  
  -

  
   

4 
   -

,    
4 06 120 01 31 3 III  

  -
  

   

5    -
   9 21 302 01 52 3 III  

  -
  

   

6 

   , -
    

(     
15%  ) 

9 19 205 01 39 3 

III  

  -
  

   

7 
  -

 
4 06 350 01 31 3 

III  

  -
  

   

8 
   

  
9 21 301 01 52 4 IV 

  -
  

   

9 
    -

   
9 21 130 01 50 4 IV 

  -
  

   

10 
    -

   
9 21 130 02 50 4 IV 

  -
  

   

11 
    

   
9 20 310 02 52 4 IV 

  -
  

   

12 

 ,  
   ( -

     
15%) 

9 19 204 02 60 4 IV 

  -
  

   
  -

  
   

13 
,    

 (   
   15%) 

9 19 201 02 39 4 IV 
  -

  
   

14     9 19 205 02 40 4 IV 
  -

  
   

15 
    -

 
7 33 390 01 71 4 IV 

  -
  

   

16 
       -

  

4 61 010 01 20 5 
4 62 100 01 20 5 
4 62 200 03 21 5 

V 
  -

  
   

17 
     

 
9 19 100 01 20 5 V  

 

4.1    ,  
 

 
      
,     :  
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 = ∑ Ni ×ni × k × mi /Ti × 0.001, / , (4.1) 

  
:   Ni –  ,   i-  , .; 

mi –    i-    , ; 
ni –   i-     , .; 
Ti –    , ; 
k – ,      

   i-  ; k = 0,95 (  ). 
 

  4.2     
  

 
 4.2 –     

 

 
 N, . 

 
-

 
T,  m,  n, . , /  

 - 75131      20 6 -190 1.5 73.2 2 1.854 
 - 75122      1 6 -190 1.5 73.2 2 0.092 
 - 7555      7 6 -190 1.5 73.2 2 0.649 
 - 7547       3 6 -190 1.5 73.2 2 0.278 
 - 75485      1 6 -190 1.5 73.2 2 0.092 
 - 75405      2 6 -190 1.5 73.2 2 0.185 
 - 7540       1 6 -190 1.5 73.2 2 0.092 
: 35         3.245 
 

 ,    ( )  
   ,   

 – 3.245 /  
 
4.2    ,   

 
 

       -
: 

 
 =  ∑Ni ×V i × Li / L i  × Np × Dn × 0.001, / , (4.2) 

 
     ,  

 : 
 

 = ∑Ni × V i × Li/ L   × Np ×  × Dn × 0.001, / , (4.3) 
 

     Ni  -   i-  , .;  
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V  –   ,    i-    , 
;  

V  –   ,    i-   
 , ; 

V  -   ,    i-   
 , ; 

L i -    i-  , . /  ;  
L i -     i-  , . / ; 
Np -    , / ; k = 0,9 / ;  
Dn -   , / ;  Dn=0,9 /  

 –  ,       
, H=1.02 (     I-IV  ). 
 

  4.3     -
, ,  . 

 
 4.3 -    , 

,   

 -
 

N, 
. 

  
 

L , 
. 

/
 

Li, 
. 

/
 

V ,  
 

 
V ,  

 

 
V ,    

- , 
 

  
,

 

  
- ,  

 

-75131 20 -50          3.84 90.65 195 92 510 74.570 35.183 198.94 
-75122 1 -38          3.84 8.88 180 48 350 0.337 0.090 0.669 
-7555  7 -19         3.84 15.08 55 198 230 1.361 1.225 5.222 
-7547  3 -240         3.84 12.53 65 118 160 0.573 0.936 1.293 
-75485 1 -240         3.84 12.00 65 118 160 0.182 0.299 0.431 
-75405  2 -240         3.84 9.11 65 105 115 0.278 0.404 0.450 
-7540  1 -240         3.84 5.36 65 105 115 0.082 0.119 0.133 

   35          77.383 38.256 207.13
8 

 
 ,      

 ( ) :   77.383 / ;    38.256 
/  ;     207.138 /   

 
4.3    ,  ,    

  ,     
 

      ,    
         : 

 
M = ∑L i/LHi × k, / , (4.4) 

 
:   L i –     , / ; 
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k  –          
   ,  (   «    
   »  1999 .); 

LHi –     , . ;   10 
. . 

 
  4.4       
 ,    . 

 
 4.4 -       , 

    

 -
 

-
 
-
, 
 

L, . 
/ . 

Li, . 
/ . k Al 

 
k Cu 

 
k Fe  

Al, 
/  

 Cu, 
/  

 Fe , 
/  

-75131     20 90.65  1813 31.8 0.55 106.2 5.765 0.100 19.254 
-75122     1 8.88 8.88 31.8 0.55 106.2 0.028 0.001 0.100 
-7555     7 15.08 105.56 31.8 0.55 106.2 0.336 0.006 1.121 
-7547       3 12.53 37.59 31.8 0.55 106.2 0.120 0.002 0.399 
-75485     1 12.00 12.00 31.8 0.55 106.2 0.038 0.001 0.127 
-75405     2 9.11 18.22 31.8 0.55 106.2 0.058 0.001 0.193 
-7540      1 5.36 5.36 31.8 0.55 106.2 0.017 0.001 0.057 

    : 35   2000.61     6.362 0.112 21.251 
 

 ,      
     ( ): 
 

 Al   =  6.362 /  ;    Cu = 0.112 / ;    Fe  = 21.251 /  
 

4.4       -
   
 

       -
    : 

 
 = ∑ Ni ×mi × ni × Li/Lhi × 0,001, / , (4.5) 

 
:   Ni–    , .; 

mi–     , ; 
L i –    , . / ; 
ni –      , .; 
LHi –       , .  

(         
   ,  , , 2003 .) 
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  4.5       
 . 

  4.6       
/  

 
 4.5 -       , /  
  N, . m,  L, . / . LHi, .  n, . ,  

-7555      7 750 15.08 40 6 11.876 
-7547       3 750 12.53 40 6 4.228 
-7540       1 750 5.36 40 6 0.603 

: 11        16.707 
 

 4.6 -       -
/  

  N, . m,  
L, . 

/ . 
LHi, . 

 n, . ,  

-75131      20 1773 90.65 20 6 964.334 
-75122      1 1773 8.88 20 6 4.723 
-75485      1 420 12.00 20 6 1.512 
-75405      2 253 9.11 20 6 1.383 
: 24         971.952 

 
 ,      

 ( ):      16.707 / ;    
    ,  971.952 / ; 

 
4.5  ,     -

 
 

       -
 : 
 

 = ∑Ni ×mi × ni × L i/ L  × 0.001, / , (4.6) 
 

:    Ni –   i-  , .; 
mi –   , ; 
ni –  ,    , . 
L i –     ( . / ) ; 
L  –    ( . ) .  
 

  4.7     . 
 

 4.7 -     

  N, . m,  L, . 
/ . 

LHi, . 
 n, . ,  

-75131      20 5.2 90.65 3.84 12 29.461 
-75122      1 3.9 8.88 3.84 12 0.108 



 

57 

 

 

  4.7 
-7555      7 3.2 15.08 3.84 12 1.056 
-7547       3 2.8 12.53 3.84 12 0.328 
-75485      1 2.8 12.00 3.84 12 0.105 
-75405      2 2.8 9.11 3.84 12 0.159 
-7540       1 2.8 5.36 3.84 12 0.047 

: 35        31.264 

 ,     -
  ( ) :  ,    -
  - 31.264 / ; 

 

4.6        
( ) 
 

        -
: 

 
 = ∑Ni × i × L i/ L  × 0.001, / , (4.7) 

 
:    Ni –   i-  , .; 

M  –       i-  , ; 
M  –       i-  , ; 
L i –     ( . / )) 
L  –    ( . ).  
 

       
 3.84 .   (    ). 
 

  4.8       
. 

 
 4.8 -        

  N, . ,   
,  

Li, . 
/ . L , .   ., 

 
 , 

 
-75131      20 9 14 90.65 3.84 4.249 6.610 
-75122      1 7.2 14 8.88 3.84 0.017 0.032 
-7555      7 5.4 3 15.08 3.84 0.148 0.083 
-7547       3 0.5 3 12.53 3.84 0.005 0.030 
-75485      1 0.5 3 12.00 3.84 0.002 0.009 
-7540       1 0.5 3 5.36 3.84 0.001 0.004 

    : 35       4.427 6.782 
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 ,      
 ( ) :   4.427 / ;    6.782 

/ . 
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А ЮЧЕ Е 

 
       -

     «  », . . 
        -

 ,   .    -
,      

  . 
         

     
     , 

   ,      -
  ,   ,    

  .  ,     
 ,      

  .  
     -   
,     ,  ,  

  . 
    :   -

   223863 .    268635 . 
     0,14 . 
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CONCLUSION 

 
In this paper, the improvement of operation of the maintenance area at the en-

terprise «Sorskiy GOK», the town of Sorsk, is presented. 
In the first chapter of the graduation project, an assessment of activities of the 

ATC was carried out, the main shortcomings were identified. To increase the effi-
ciency of the work of the ATC, the acquisition of more sophisticated technological 
equipment and technical equipment were proposed. 

In the second chapter of the diploma project, a technological calculation of the 
production program of the ATC was performed. 

Numerical characteristics of functioning of the area were determined; the opti-
mal number of sites at which the work will have the greatest economic effect and the 
number of necessary workers were determined and also the necessary equipment was 
selected. We conclude that under given conditions the number of sites providing the 
maximum economic effect should be equal to one. 

In the third chapter, the technical and economic indicators of the project, the 
total annual salary fund, capital investments, the payback period of capital invest-
ments were calculated. 

We have got the following indicators: it is necessary to purchase the equipment 
for the amount of 223,863 rubles. The capital investments will amount to 268,835 ru-
bles. The payback period of capital investments is 0.14 years. 

In the fourth chapter, the environmental calculation of pollutant emissions from 
car parking area was made. 
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