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      ,   ,        

     16-12           (        )21.05.04.09       , 
                                                                  

             21.05.04. «                        »________ 
           

                                  
     

    
______________________________________________________________ 

                            №              
              . .       ,       ,               

      ,       ,         ,           

          «                      »_______________ 
          

                                          ,________ 
    «                  »,           _____ 

                      ,                             
                             ,                ; 
                                                    

                              .           ; 
                                                  

                       
 

                                              
 16       ____________________________________________ 
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.        .   ё, 

                           ,                ,      

               ,                                ,  

,              .               

                      ,      ,     ,                   

            . 

     –                  ,            , 

          ,     

 ,  -                 

                                -              

                                                 

            .  

 –     ,    

   .      

    .      

    ,   . 

           

.    : 

-           ; 

-     ; 

-           . 

       

    .     

      –     

   .        

. 

 ,     .  

         



,                               . 

                             

              ,    

                .  ,     

 .      

 ,       ,     

.        

              ,    . 

         . 

   ,   

    ,      

.       

  :      ,  

     .  ,    

   ,        

,     .       , 

        ,  

  . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1                                     

 

                                            

              :               ,             , 

    ,       ,                         .     

:               ,                               

        . 
 

1.1       ,                                     

                      ,               

 

                                                  

                      .         1 [3]     ,               

                      2019 .                  29 %. 

 

 
       1 –                                                

 

                         .            

                       

    ,     , 

,     ..   

  ,    ,    

   .     , 

29% 

1% 

18% 

11% 

6% 

5% 

10% 

2% 

3% 

2% 
13% 

Угол  

Кок  

ефтя е г у  

уд  ет лл че к е 

Че е ет лл  

че к е  е л е удо е я 

е л е т о тел е те л  

е е т 

Ле е г у  

Зе о  п одукт  пе е ол  

очее 



, . 

                                       

             .            –    , 

      .      

                                           .              –  

                                               

                                             .        

                                                ,            

                        1 [4]. 

                     -,      -            ,  
          2, 3  4,              [4].              ,      

                 ,                     ,                 
         ,                                        . 

 

  

 
 

 
 
 
 

 
 
 
 



                 1 –                                                                   
 

     
     

 -  
   

    -
    -
  ,  

     
    ,  

     
    , 

3 

              
    ,        

          
    ,  

            
         ,          

  , 2                                        -
 

12-508 8 125 45,174 137,5 18758 2790 2450 1327X1540 31 23 54,7      09 2  

12-915 8 129 46,4 141 19410 2078 2502 1470X1590 31 23 56,7      10    

12-124 8 130 46 150 17570 2967 2855 1450X1580 31 23 52,1      09 2 

12- 152 6 94 32,4 106 14586 2902 2365 1327X1540 31 18,68 45      09 2 

12-1000 4 69 22 73 12068 2878 2060 1327X1540 31 26,5 35,4      10    

12-532 4 69 22,2 73,0 12118 2878 2060 1327X1540 31 23,5 35,5      10    

12-726 4 69 22±0,66 73,0 12088 2878 2060 1327X1540 31 23,5 35,4      09 2 

12-119 4 69 22,5 76 12700 2878 2060 1327X1540 31 23,5 36,55      10    

12-1505 4 69 21,1 76 12700 2878 2060        - - 35,4      10    

12-1592 4 71 21,28 83 12700 2878 2240        - - 37,1      10    

12-515 4 69 21,8 70,5 12056 2826 2060 1327X1540 31 23,5 34,42               

12-37 4 63 22 64,7 12056 2850 1880 1385X1540 31 23,5 35,4               

12- 153 4 63 23,2 64,0 12050 2850 1880 1385X1550 32 26 35,4               

12-753 4 69 22,5 74 12324 2878 2060 1327X1540 31 23,5 36,15      10    

12-757 4 75 25±0,5 85 12228 2964 2315 1370X1540 31 23,5 36,63      10    

12- 001 4 64 22,4 68,6 11978 2900 1900 1385X1550 32 26 34,1 .3 

12- 002 4 64 23,2 68,6 11988 2900 1900 1327X1540 32 26 34,1 .3 

 
 



 
 
 
 
 

 
 
 

       2 – 4-                    12-127                                           , 

                   
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       3 – 6-                    12- 152                                           , 
                                



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       4 – 8-                    12-508                                           , 
                   

 



 

   ,     

 . 

                      ,          5 [5],         
          1,                              2,    

                                 3,                        
              . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       5 –                             (       ) 
 
 

        , 

  ,     , 

    .       

  ,       

    7, 9  11. 



 

                              10  12,              

                .                     8           

          . 

    ,    

         

.                               

                           . 

       ,                                         

                           5  6. 

                                             95  b 

         450 ,                                          . 
             170 ,          6 [5],  

                           7,          8         6         

                3,                          2        , 
            .                                

                  1.                                       

                :             – 230,              - 310,    

                  – 270. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

       6 –                            

 

        

        

        5,                                ,       –  

     4,                               ,                 

                                                         

    .                                                

                                       .                 

             ,                                              

                   ,                            

                  . 



                       11,        10       9.             

     .                                           

      ,                      12             ,             

         13                  ,                   .      10 

                                                      

                              . 

         ,           7 [5],                      
       1,               2                         ,      

     3,              6,             4                    
5     . 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       7 –                                      (       ) 
 

                                         ,       

       –                    160×100×9 .                     

                      4 – 5 ,                             

      .                                               



       16                                         , 

                                                

          .                           Ω-            . 

                                                , 

                                       ,            «       ». 

         ,          8 [5],                   , 
                                                      
      . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       8 –                      
 
 



                   1                        ,      8  

       7        –        .               6                     

                           Z-              ,          

               .               2                       Ω-

               .                                              

     9.                                                  

           .           10                                

                     ;                                    

                           .                                

                                           .              

               5,                                      , 

           4       3,                                     

           . 

                                                     

                                                 .      

  ,                                          .           

                                                     

    .                                           

                11. 

                                                      
 

                                                            132 

             ,                             

                    .                                   

                              ,                      

                                                     . 

      ,  

  .        –                        

                                     .    

  ,   ,    

     ,                        9 

[6].     ,      



     .    

      .         , 

                                                    .    

                                                  

                 .            3 

      .   ,                                  170 ,       

                       11,                            6. 

                                    ,           

          ,                        ,                      

                             . 

 

 
1 –                   ; 2 –                       ; 3 –            ; 4 – 

      ,           ; 5 –     ,                        . 
 

       9 –                                 ,               
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

1 –                   ; 2 –                   ; 3,4 –                   ; 
5 –            ; 6 –     ,                        . 

 

       10 –                    

 

        –  

 .         

 1%  [8].  

,        

.        

.                         ,          

                         ,                       .  

                          –                

         . 

        
  .         11                            

                                    .         12     ,    
                                     ,          18 

                                    .               



         

 
 



 

                     ,                                  
                       13 [6]. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       11 –                                      
                    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       12 –                          
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       13 –                                           

                                           2015 – 2016    
 

      

.                   

         (                    14),   2    

 [9].     -                         

              ,                                               

                     ,         ,      . 

 

 
 
 
 
 
 
 
 

       14 –                                                  
         

 

        

  ,         

 –                                  ,        



                  ,                                          .  

 ,       

     ,    

 .           

    . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

       15 –                                                  

                                 

 

       2 –                                               
                                         

 

           -                   ,           ,           , 2 

13-470 4 60 22 46 

13-9004 4 65 26 52,5 

13- 455 4 62 21 38,5 

11- 004 4 60 22 37,2 

 



1.2                                              

                                       .          

 

                          ,                      15, 

              -             .           .    № 25,         

                               ,                            

   № 17                    85,                           

                                       .              № 85 

                    560 .,                    38       .  

                    325                          , 

                                      ,          

                 .                          21     ,      

                        (             ,                    )  

                     6       .                 (           , 

          ,                  )                      15     . 

                                 .                        

       16. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1 –                  ; 2 –                              
220 ; 3 –         .     ; 4 –                         ; 

       16 –                                  .          
 

 



                        .                   ,         

        :                        ,                ,      

       ,                                             

                                                           

               -     . 

                                               

                                          ,        

                                                         .  

                                                        

         ,                                           

                                            ,        

                                                    .      

                          -                       .       

       -53        ,                               

        .                                   ,          , 

            ,                          2,5                

         .       ,                                     

       17,                              ,            

                            ,                          

         .                                             , 

              .                                  ,          

                                                        

    . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       17 –                                      

 

                                                    

                               ,                   

                      . 

                                           

                                      .                  

                           ,                            

                        ,                   18.           

                                       .                   

       ,                                         . .      

                           .                       

                                         ,               

                  ,                                       , 

                                ,                  ,  

               1                                3      

    . 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       18 –                                  

 

                               ,                  

              ,                                .     , 

                        -                               

          .                                        -53, 

                                                           

         .                                  . 

                            ,                   

              ,                            .            

                 .  

                                                 , 

            -171,                                    

      ,                          25 ,               

        4 . 

                                    ,       

                            ,                           , 

                                . 



 

                     53900 2.                           

         – 43   . 

                           6                      

                                .      5        2019 .    

                  –50                     3. 
 

       3 –                                     

               .    

 
№ 

 
                  

           ,             - 
,   

            

1      14                  800 910 70 

2            910 915 5 

3                   915 930 15 

 
4 

                                 
                    

 
930 

 
940 

 
10 

5            940 943 3 

6                          943 1008 25 

7                                1008 1058 50 

8                   1058 1100 2 

 
9 

                                   
   

 
1100 

 
1115 

 
15 

10            1115 1120 5 

11           1120 1210 50 

12               1210 1300 50 

13      14                  1300 1350 50 

14                                 1350 1415 25 

 
15 

                                 
                    

 
1415 

 
1450 

 
35 

 
 



 3 –                                     
               .    

16            1450 1452 2 

17                          1452 1525 33 

18                                1525 1643 78 

19                   1643 1648 5 

20      1648 1700 2 

21               1700   

 

                                      1904      28 

          .                                             

                          71 %              . 

                             ,                      
                                   -18   -18   

        ,                   19. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       19 –                                            
            .    

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       20 –                                           

.                       2019-2020  
 

                                              

                                            ,         

    ,                                . 

                                                   

                                                         . 

                                                            

                                                       . 



                                            , 

                                               

              .                                    

                           -                            

           .                               3     . 

                                               

        ,                                             

                     ,                                

                 .                                         

                                       .                     

                                   . 

                                                    

                                                   ,    

                                                         , 

                                 ,                        , 

                                         . 

        20                                           

                       .     .                          

                                 .                 

                ,                                       

                   ,                9   . .            

                                                       

             ,                             .



1.3                                           

                                 

 

                                                

                                          ,           

                                                       . 

                                              

                            ,             ,            

        -              .                               

             ,                                           

                                  .                     

           ,                       ,               , 

                                            ,             

                                             ,        

             ,                                           

                   ,           ,                -        

      .         ,                                             

          ,                                           . 

        ,                       ,             
             ,                                  ,        
                        ,             -                , 
      ,                                              , 

                . 
                ,              ,                 

      ,                                                    

                               . 

                   ,              ,           

                                .                      

                   :            ,                          

    ,                                                  

          .                                          



 
B

 

 

           ,                                   

             .                                ,     

                                                     

               .                                         

    ,                                       .    

                                 –                   

                                                   

                                                            

                   . 

                                        ,         
                          ,                   21,        А   
     В .                          ,                  

 

S =А ·В    (1) 
 
 
 
 
 
 
 
 
 
 
  A  

  
   

 

 
 
 
 
 
 
 
 
 
 
 
 



 

       21 –                   ,                  



                                     α = 450,    

                                          , ,             ,  

                                                      .    

               х                                  , 

                   ,                                     А  – 

2х       В  – 2х. 

                          
 𝑉  = ∫ 𝐴 − В − 𝑑 = 𝐻 − 𝐴 +В 𝐻 +А +В +𝐻𝐻                    (2) 

 
   Н  -          . 

 

         (1)  (2)               
       𝑉 = 𝐻 − 𝐻 𝐻 + 𝑆 𝐻 − 𝐻𝐴       (3) 

 

                      
 
 𝑆 = 𝐴𝐴 −𝐻 𝑉𝐻 + 𝐻 − 𝐻      (4) 

 
 

                                              

         –          .                                      

            

В  ≥ А  ≥ 2Н . 
 

 

                       А  = 2Н               
                     𝑆 . 𝑎 = 𝑉𝐻 + 𝐻       (5) 

 

 

                     А  = В  –                      
 𝑆 . 𝑖 = 𝐻 + √ 𝑉𝐻 − 𝐻 = 𝑆 . 𝑎 + 𝐻 √𝑉𝐻 − 𝐻   (6)



           ,                                     

                 

S .mi n ≤ S  ≤ S .max ,   

 

   S .ma x  S .mi n                    (5)  (6). 
       (5) – (7)                                    

                    ,                                   .    

                           ,                                

  : 𝛽 = В
 

 

 

 (6)   β = 1, . .    

         .                                      

                                                 ,         

        ,                  . 

             ,                                        

                              .                 

                        .         β                       , 

                                           .        

                               

2 ≤ β ≤ 10 
 

 

         В  = βА          (2)                          
           А : 𝑉 = 𝐻 − 𝛽 + ∙ 𝐻 ∙ + 𝛽 ∙ 𝐻 ∙     (7) 

  

     
 А = 𝐻𝛽 (𝛽 + + √ 𝛽 + + 𝛽 (𝑉𝐻 −    (8) 



 𝑆 = 𝛽 ∙ А        (9) 
 
 

          (8) – (9)                               β        

     S  mi n  S  ma x             .        (7)               

                                            .               

                        ,                    β        А , 

                 (8)                     А  ≥ 2Н .          

                S  ma x                       (5). 

                                     ,          

          ,                               Ап        Вп   

            

Sп  = Ап  · Вп .  (10) 

 

       ,                    ,                         

       п.                            ,        
                                          0,1 .          
                         q           ,        –          , 
                           .                        
             ,                            ,         п  q 

                                                          
      . 

                                      ,      
               :          , , h          А , В , Н ,      А  – 

                   ,   В  –             , h   Н  –      
          . 

                                                   

                                .               

                                                         3 

  ;                           ,                       

          5     .            ,                           



                     Р     .              ,             

                  ,                     , . .         

          ,                                         ,   

                        .                        , 

     , , h ,                              ,                

                          1/q                        

             .            ,                                

 ∙ ∙ ℎ / А + , + , + 𝑎𝑛− ,𝑞 𝐻   

 
 

                                      ,     

                                .        ,             

                     

 
 𝑉 = 𝑃 𝑎п + , Вп +𝑎𝑛 ∙𝑎 ℎ ∙𝐻А + , В + , +𝑎𝑛− ,𝑞 𝐻 = 𝑃 𝑎п + , Вп +𝑎𝑛 ∙𝑎 ℎА + , В + , +𝑎𝑛− ,𝑞     (11) 

 

 
                         (10)  (11)      

 
 𝑆п = 𝑉𝑃∙ℎ ∙ А + , В + , +𝑞𝑛− ,𝑞∙ − , + Ап ∙ 𝑎 − , ∙ п   (12) 

 
 
 

    ,  (10)        Вп  = Sп  / Ап               (12).      

                    

 𝑆п = 𝑉𝑃∙ℎ ∙ А + , В + , +𝑞𝑛− ,𝑞∙ ∙ АпАп + , − Ап ∙ 𝑎         (13) 

 

 

      ,                Ап                      
                          .                   L          

                       L – 1,4 .                     



                     Sп .        Ап  / Ап +0,1                 
      1.              (13) Ап · п –                         
         –                                    .              

       (13)                Р,                          
                                                     
                 п/q. 

                             (13),              

                                           V , Р  V н  . ., (    V н  .  

–          (       )              ),                  
                ,                                     . 

       п                 0,6  1 ,                   0,9 ; 

                               q: 2 ≤ q ≤ 5,          q =4. 

              L                                          
                                          ,          

                          16 ≤ L ≤ 32 .             Ап  - 

    ,                         ,         L                  

         (          ),                         Ап  = 20 .  
                                                           , 

                              (                )            

           .                     А  –         ,  В  – 

                              .                   
                                                  (13) 

                 

 
 𝑆п = 𝑉𝑃∙ℎ ∙ А + , В + ,𝑉 н . ∙ , −      (14) 

 

 

                          1    -5.                 
                     ,                      22  23. 

 
 
 



 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       22 –                                              
  ,                                                       

               10   . .   . 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       23 –                                              
  ,                                                       

               60   . .   . 
 
 
 



                                              

                                    ,                  

                                        .                  

      ,       ,              ,                      

          .                                   3          

                    β                                   

                                                 .      

                                                      

      ,     ,                      ,                        

        .                          8  10   5   . .    (  

                                              1 / 3) 

             ,                                              

                  .        ,                            

                                                     ,  

                  ,          ,                          . 

                ,                        ,      
                      ,                                  
                               . 

                              ,                , 

                   .                                     

                          ,                            

                                                   

                    . 
 
 
 
 
 
 
 
 
 
 
 
 



2                                               

         

 

          ,      ,                          

        .      –        

.                                    

,                            . 

                           ,      

                          ,              

                   ,                 .                

           ,                                            , 

                     ,                               

                   .              ,                   

                                       ,             

                                                    ,          

                   .                               

                            -                ,               

                                       . 

                                                       

            .                                            

                       100 / 3,                   -          

                           .                           

20            ,                                           

                         . 

         ,                                      ,     

                    ,                   .               

                                                 ,      

      ,              , -                                   . 

                                                      

                                                   , 

                                                  . 



-     ,    ,                                     , 

             ,                                      , 

                                                 .         

                     ,                              

            . 
-     ,                  ,                     

          ,                                        

                   ,                          .             

                                                        

                            ,                         

           ,                                  ,        

                                                  

          ,                          ,                     

                                       . 

                                         ,           

          ,                 ,                            

                 ,             .                        

        ,          ,                             ,  

             ,               ,                          . 

                                             ,          

                   ,                   ,              , 

                                                          

                     . 

 . 1.3                                                   
                                                 .  
                  ,          ,                ,   
                                                        , 
           .                                          
        ,                                                
             . 

 



 

3                                                    
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                ,                                    , 

                                                          

             ,    -                                  

                                               

                       .                                

                                                         

                     . 

                                    ,              

                  ,               ,        ,            ,      

          ,                                           

             ,                                      

                        .                          

                                                      .  

                                                       , 

                      ,                                

    -                ,                    . 

                                                    

                                                         

                                                     , 

                                .                           

                                                        

                  ,                                        

                                            . 
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