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The relevance of this topic is the self-preservation and successful functioning of the en-

terprise in conditions in which it is no longer enough just to produce products in the maximum 

possible volume, fulfilling their internal plans, it is important to implement this product later. 

The purpose of this work is to study optimal logistics schemes and loading of railway 

transport and to develop recommendations for optimizing logical processes. 

Tasks: to study the process of unloading alumina to the warehouse, to analyze losses dur-

ing the rearrangement of wagons with raw materials and unloading of raw materials into the re-

ceiving device, to consider measures to optimize the unloading of raw materials to the alumina 

warehouse, as well as to develop measures to optimize the delivery of raw materials to the plant, 

to form a project to optimize the loading of burnt anodes. 

The practical significance of the work is the analysis of economic indicators, optimization 

of logistics processes at the enterprise and the introduction of cost optimization and loading time. 

Conclusion and recommendations: when implementing a scheme to optimize the unload-

ing of clay by reducing the waiting time between unloading cycles, money savings can be di-

rected to the re-equipment of the enterprise and other more important goals. The role of logistics, 

the company is successfully developing economically. Based on them, the following recommen-

dations were formed: the study of unloading processes, analyzed losses during the rearrangement 

of wagons, considered measures to optimize unloading, developed measures to optimize the de-

livery of raw materials to the plant, formed a project to optimize the loading of burnt anodes. 
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%  
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% 
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1 2 3 4 5 6 7 8 
        

1.          
  166778 0,49 231178 0,63 64400 38,61 0,13 

  12981434 38,45 13151522 35,76 170088 1,31 -2,70 
  21294 0,06 42109 0,11 20815 97,75 0,05 
  

 
128356 0,38 157232 0,43 28876 22,50 0,05 

  -
 

336507 1,00 2416874 6,57 2080367 618,22 5,57 

   1 13634369 40,39 15998915 43,50 2364546 17,34 3,11 
2.          

 7548354 22,36 7723411 21,00 175057 2,32 -1,36 
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1 2 3 4 5 6 7 8 
 270708 0,80 383866 1,04 113158 41,80 0,24 

  6752769 20,00 10831356 29,45 4078587 60,40 9,44 
  

2380151 7,05 1347748 3,66 
-

1032403 
-43,38 -3,39 

   -
  

3064288 9,08 8552 0,02 
-

3055736 
-99,72 -9,05 

   107216 0,32 487017 1,32 379801 354,24 1,01 
  2  20123486 59,61 20781950 56,50 658464 3,27 -3,11 

    33757855 100 36780865 100 3023010 8,95  

        
3.           

  14150975 41,92 14150975 38,474 - 100 41,92 
  6984 0,02 6984 0,019 - 100 0,02 

  203870 0,60 458815 1,247 254945 125,05 0,60 
  5098895 15,10 2749050 7,474 -2349845 -46,09 15,10 

   3 19460724 57,65 17365824 47,214 -2094900 -10,76 57,65 
4.          

  6623910 19,62 11591657 31,515 4967747 75,00 19,62 
  
 

1633687 4,84 1694081 4,606 60394 3,70 4,84 
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5.          
  1597717 4,73 683862 1,859 -913855 -57,20 4,73 

 -
 39237361 116,23 4849835 13,186 

-
3438752

6 
-87,64 116,23 

  151532 0,45 209510 0,570 57978 38,26 0,45 
  325986 0,97 349719 0,951 23733 7,28 0,97 

   5 5998971 17,77 6092926 16,565 93955 1,57 17,77 
   -
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  %     %  
 

  % %   

1   33757855 100 36780865 100 3023010 8,95 100 
   :        

1.1  13634369 40,39 15998915 43,50 2364546 17,34 78,22 
  :        
  12981434 38,45 13151522 35,76 170088 1,31 5,63 

1.2  20123486 59,61 20781950 56,50 658464 3,27 21,78 
  :        
   7819062 23,16 8107277 22,04 288215 3,69 9,53 

  12304424 36,45 12674673 34,46 370249 3,01 12,25 

 

 2020 ,     «  -

»  36780865 . .      -

   8,95%   3023010 . .   . 

        

 – 43,50%.      

      .   

        

   . 

        

    2364546 . .,     

        3,11%. 

     ,  
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%  
 

 % 

1   -  20123486 100 20781950 100 658464 - 
          

1.1  7548354 37,51 7723411 37,16 175057 -0,35 
1.2  270708 1,35 383866 1,85 113158 0,50 

1.3   6752769 33,56 10831356 52,12 4078587 18,56 

1.4   2380151 11,83 1347748 6,49 -1032403 -5,34 

1.5   3064288 15,23 8552 0,04 -3055736 -15,19 

1.6    107216 0,53 487017 2,34 379801 1,81 

 

 2020      «  » -

 20781950 . . – 56,50%   . 

       -

   2 .        -

  –  10831356 . .,     -
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      «  » -

   2020   3055736 . .   8552 . .  



39 
 

0,04%    .     

        

 . 

     –   -

,    ,  

      . 

       -

  ,     

        -

 .  ,    

        

. 
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№ /   2019  2020   

1    58505553 61973801 3468248 

2     20123486 20781950 658464 

3 
   

 
2,907 2,982 0,075 

4   ,  123,84 120,72 -3,12 

 

 2020       

 2,982,      121 . -

         

 . 

      -

  0,075,      3,12 .   -

    .  -

       -    -

   658464 . . 

   

 -   ,  -
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  %     %  -
 

  % 

1   
6752769 100 10831356 100 4078587 60,40 

          

1.1    4562489 67,56 7896456 72,90 3333967 73,07 

1.2   1985246 29,40 2347896 21,68 362650 18,27 
1.3   205034 3,04 587004 5,42 381970 186,30 

 

 2020      «  » 

 10831356 . .,   4078587 . .   -

   . 
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     . 
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 8 -        
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2019 . 2020 .  

  %     %  
 

  % 

1   6752769 100 10831356 100 4078587 60,40 

          

1.1  - - - - - - 

1.2  6752769 100 10831356 100 4078587 60,40 

1.3   -  - - - - - - 

1.3.1     
- - - - - - 

 

  «  »      

  (100%),     -
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        -

        ,    -

   .  -     -

  3468248 . .    -

  4078587 . . 

          

. 

 9 -      
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2019 . 2020 .  

  %  -
 

  %  
 

  % %   

1  : 33757855 100 36780865 100 3023010 8,95 100 
   :     0   

1.1   19460724 57,65 17365824 47,21 -2094900 -10,76 57,65 

1.2  14297131 42,35 19415041 52,79 5117910 35,80 42,35 
  :        
  8298160 24,58 13322115 36,22 5023955 60,54 24,58 

1.2.2  5998971 17,77 6092926 16,57 93955 1,57 17,77 

 

 2020   «  »   -

   47,21%,     -
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 ,    ,   -

     .  

    . 

 10 -     

№  
2019 . 2020 .  
 %    %    % 

1  -  14297131 100 19415041 100 5117910 35,79 
   :       

1.1    8221627 57,51 12275519 63,22 4053892 49,31 

1.2 
  -

 
19197 0,8 43736 0,9 24539 127,8 

1.3   45298 1,8 38243 0,8 -7055 -15,5 

1.4 
  

 
211561 8,4 671345 13,5 459784 217,3 

   :       

    117933 4,7 487902 9,8 369969 313,7 

    1 - 32 0,001 31 3100 

       39016 1,5 39882 0,8 866 2,2 

   14944 0,6 53737 1,1 38793 259,5 

   39668 1,6 89792 1,8 50124 126,3 
1.4.   172 0,01 249 0,005 77 44,7 

 

 2020      «  » -

 19415041 . .,   52,79%      

. 

     . 
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 63,22%.       -

 . 

    13,5%. 

 ,       

  ,       -

. 

 11 -        

№  
2019 . 2020 .  

 %    
%  

 
 % 

1   : 14297131 100 19415041 100 5117910 35,80 
   :     0  

1.1   8298160 58,04 13322115 68,62 5023955 60,54 
1.2   5998971 41,96 6092926 31,38 93955 1,57 
1.3    8221627 57,51 12275519 63,23 4053892 49,31 
1.4   3923736 27,44 4849835 24,98 926099 23,60 

1.5 
  -

 
19197 0,8 43736 0,9 24539 127,8 

 
  -
 

- - - - - - 

 

      ,   

      63,23%.  -

   24,98%.     

. [29] 

 

2.5     « » 

 

       -

 .         -

        -

 , . .     

    .   -

       ,  -

       . 
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        , 

          

,    ,    -

  .      . 

 

 12 -    

 2019 2020  2019 2020 

/ -
   

 -
 

2019 2020 
 -

  – 
1 

5444439 1356300 
  

 – 1 
3923736 4849835 1520703 

-
3493535 

 -
  – 

2 
6752769 10831356 

 
 – 2 

2075235 1243091 4677534 9588265 

 -
  – 

3 
7926278 8594294 

 
 – 3 

8298160 11322115 -371882 
-

2727821 

 -
  – 

4 
13634369 15998915 

 -
 – 4 

19460724 17365824 5826355 1366909 

 33757855 36780865  33757855 36780865 - - 

 

     ,  -

   - .  

   ,    

  : 

 

1≥ 1 

2≥ 2 

3≥ 3 

4≤ 4 

  ,       

  .      -

 ( 1)       ,    -

   .   «  »  

     .  
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  . 3> 3,     -

    . 4  4  

  ,      «  » 

  .  

 ,          

 ,   .   «  -

»  . 

     «  

».        

 -     -

 .        

. [29] 

  13      

«  ». 

 13 -      «  -

» 

     
 2019 . 2020 . 

1.    , . ., 20123486 20781950  
2.   ,   

   , . ., 12197208 12187656 
 

3.       
, . ., 5444439 1356300 

 

4.  , . . 5998971 6092926  
5.  : 
)   
)  
)  

 
3,354 
2,033 
0,908 

 
3,411 

2,0 
0,223 

 
0,2  

0,1  

2,0  

6.      
     

 
 

2,354 

 
 

2,411 

 
 
0,1  

 

    13 ,    «  » 

        

.     ,  

   2020 .  3,411,    . -

 ,   2020 .      
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  658464 . .      93955 

. . 

     – 1,0.   

«  »       

2020 .  2,0.    ,  -

   ,    

  . 

   (   ) -

  .     

         

 .    ,     

,           

    .    -

     2019 .  2020 .  .  

          -

  .   2020 .   -

 .   2020 .    -

 0,223. 

  «  »    -

 .  ,      -

      ,    -

        -

 .     ,     -

,       .   

2020         , 

   . 

    ,  -

 ,       

     2,    -

  –   0,1.   «  »   
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 .     2020 . 

     -

 ,     

      .   -

       

  .   14   -

   . 

 14 –     

 2019 . 2020 .  
1.    41738 40741  
2.     86 1255  

3.     41652 39486  
4.       - -  
5.     -

     
41652 39486  

6.     - -  
7.     -

    
41652 39486  

8.      8930 88962  
9.  (+)   (-)  -

  
32722 49476  

10.  (+)   (-)   -
     

  
32722 49476  

11.  (+)   (-)   
      

32722 49476  

12.     
 

1 
1 
1 

1 
1 
1 

 

 

      

,   «  »     

,     ,   

   ,     

      -

. 

        

 .       -

    ,     -

   . 
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 15 -     «  » 

 2019 2020 
 

2020  2019 
 

 
1.   , . . 41738 40741 -997  
2.    , . . - - -  

3.       
 

28123 123492 95369  

4.   86 1255 1169  

5.    , . . 69775 162978 93203  
6.   69861 164233 94372  
7.     -56898 -34390 -22508  

  0,075 0,181 0,106   0,5 
     

 
12,29 4,52 -7,77   1 

-    0,075 0,181 0,106 >0,75 
-   0,081 0,221 0,14 >1 
-   0,165 0,581 0,416 >1 
-   5,052 0,721 4,331 >0,5 
-    

  
0,698 0,189 0,509 >0,1 

 

      15,   -

,        -

  .    -

      , 

      . 

       

,         

,     «  »   -

    36430 . . 

   ,   -

,       ,      -

   . 

  ,     -

    ,     ,  

  .  2020      0,416. 
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-       -

   34   32 . 

-  ё   ,   -

     . 

 : 

-    -  ; 

-        

  ; 

-        -

 ,      -

 . 

-  . 

 : 

-        

 2033 . 

-        -

  0,94 . .   

-       -

,    ,  210 .  

 : 
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-      

-       -

     0,55 ³ 

-     1920 . 

 : 

-       -

 

-        -

     120  

-        -

 35   

: 

-     0,94 ³  0,55 ³   -

    . 

-      -

. 

-    . 

-        

  1579 . 

-       -

     36 612 173  23 367 456   .  

  13 244 716    

 : 

-     . 

-      -

    . 

-        

   . 
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   ,     

    . 

-       . 

 : 

         -

 . 

         

  

 

 1  –      . 

        07.02.2022  

 2033  (33  53 ). 

     ё   ,     -

    ,     

      14.03.2022   1579 

 (26  19 ).  

         422  (7  

24 ).  

       

       . 
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  -       

 

        -

       43 ,   74 -
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 3 –       . 

 ё   01.02.2022        

   36 612 173  23 367 456   . 

        13 244 716   . 

     01.02.2022 : 

, 1 . 193  

 , 1 3 15456 . 

 ё   31.03.2022        

  36 612 173  24 778 656   . 

        11 833 517   . 

     : 

 16 –     

   

   -
    

2033 . (33 . 53 ) 1579 . (26 . 19 .) 

    
    

117 . (1 . 57 .) 74 . (1 . 14 .) 

    -
   

36 612 728 .   23 367 456 .   

    
 

0,94 . . 0,55 . . 
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-14           

464 600  ,        

      .  

      . -

       -

. ,     ,   

   .  ,   

   ,        -

 .     .    

    , ,     -

 ,     -

  .    , 

      . 

      2020 ,  

   «  »  36780865 . .  

       8,95%   

3023010 . .   .  2020    

  «  »  20781950 . . – 56,50%  

 . 
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