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2018 2019 2020 
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  . 

   – ,   

        , 

     . 

   – ,   

    1 .  . 

  –    

  . 

   –   , 

    ,    

     . 

      – 

       

     . [4] 

 1.10 –     « »  2018 – 2020 
 

 

 

 

 

 

2018 2019 2020 

 

 

 

0,2 – 0,5 0,1 0,04 0,2 

 

  
0,7 – 1 0,9 0,8 0,7 

 

  
  1 4,7 3,3 3,1 

 



31 

 

  1.10 

 

 
  0,3 0,7 0,7 0,6 

 

 

 

  0,6 0,8 0,8 0,7 

 

  

 

 

 

  1 2,7 2 2 

 

      ,   

« »    .  

    .   

 . 

1.8    
 

 –         

      .  

   ,       

,    . 

  ( ) –   ,   

      –  

.        

      

    ,    

      , 

, ,  . 

    , 

   , ,      



32 

 

  .      

. 

      – 

         

       

        

. 

       . 

 « »      –   

    .   

  1.18     « »   

 2018   2020 . 

 

 1.18 –    « »   2018 – 

2020  

     2.1,  ,   

 ,   ,   ,   

  2019     2020  . 

      « »  2020 

      1.11. 

 

 

3,442

3,122

3,431

2900

3000

3100

3200

3300

3400

3500

, 
. 

2018                      2019                    2020



33 

 

 1.11 –      2020  

 ,   , % 

 183,80 5,3 

 233,10 6,7 

 225,70 6,5 
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2.2    –    
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 ,   .     

 –         8 

 ,       . 

  « »      

17✕14 (  2.3). 

    « »    2.1,   

            

. 

 

 2.3 –         
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 2.1 –    

   
    

 

№  𝑖 𝑖 𝑄𝑖 𝑖𝑄𝑖  𝑖𝑄𝑖  
1   . . 5,3 1,4 10,1 53,53 14,14 

2 « » 11,8 5,9 4,3 50,74 25,37 

3 « » 16,9 3,9 5,2 87,88 20,28 

4 « » 6,8 13,8 6,5 44,2 89,7 

5 « » 2,6 13,2 3,8 9,88 50,16 

6 « » 4,7 11,1 2,7 12,69 29,97 

7 «  » 3,8 12,3 2,1 7,98 25,83 

8 « » 4,5 12,9 8,9 40,05 114,81 

 43,6 306,95 370,26 

 

  –    

« »      . 

     , 

,     ,  

   .     

   .   

      , 

       ,   

       

    . 

  –         

 . [8] 

   ,    

 ,       2.1  2.2: 

 = ∑ 𝑄𝑖⋅𝑋𝑖𝑖=∑ 𝑄𝑖𝑖=  ,                                                                                                          (2.1) 
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= ∑ 𝑄𝑖⋅ 𝑖𝑖=∑ 𝑄𝑖𝑖=  ,                                                                                                           (2.2) 

 

     ,  –     X  Y ; 𝑄𝑖 –    , ; 𝑖 ,  𝑖 –       . 

 

 = 
,,  = 7,1 

 

 = 
,,  = 8,5   

 

   = 7,1  Y = 8,5   

 .  ,   2.4  

        

.  

 

 2.4 –   –     
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, ,    , 

      

 ,   ё , - , 
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 . 



49 

 

      .  

       ,    

  ,      

      25 . 

      

,       

       – 

 . 

      

   ,   ,  

       ё  . 

     ,  

  ё   .  

,   ,   ,    

        ,    

       .   

,      ,   

   3,5 / .       

,  , :       2 / , 

  - 1,2 / . 

 -  :  

)  -   

 -       

,    —     .   

     ,   

      . 

     -   

, ,   .  

         

        . 



50 

 

          

 ,       

- .  

   -  ,   

  ( )        – 

       

 ,  ,  -  . 

6)   

       .  

      ,   , 

   .    —    

 ,   ,      

         

     .  

 ,    - ,  

      .  

         

 ,       

,        .  , 

          

      .   

    —   

( )         

  . 

)    

       — 

  ,  , 

   .  

 ё        ,   

    — ,  ,   



51 

 

 . .       :  

   ( ,   

,   ,    )  

    ( , 

  ,  ,   

  ). 

           

       

      . 

)      

       :  

•    ;  

•     ;  

•    ,    ; 

•     .  

      .   

   ,    ,    

.  

       

 .      

       .    

     .   

         

   .       

 ,    ,      

.        

. 

)     

         

 .     



52 

 

, ,    ( ),    

.      ,  

 , .      -

  ( , , , , 

    ,   , 

     .).  

       

       

 (  , - ,   .). 

      4 .  

   .    ,   

 ,   ( ,  

,    -  , 

   .). [9] 

 

2.2.2    –    
 

       2.3 – 2.19. 

     : 

 𝑆 щ = 𝑆  + 𝑆 + 𝑆 + 𝑆 + 𝑆 э + 𝑆 э                                        (2.3) 

 

    𝑆  –  .      , 

 ,       

, ; 𝑆  –      , ; 𝑆  –    , ; 𝑆  – ,    , ; 𝑆 э –   , ; 𝑆 э –   , . 
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𝑆 =  𝑄
                                                                                                           (2.4) 

 𝑄  –    ,   

 , ; 𝑄 =  ; 𝑞  –    ,   

 , / ; 𝑞 = ,  / . 

 𝑆 =  , =   

𝑆 = 𝑄 ⋅К ⋅А ⋅𝑡⋅ ⋅                                                                                                (2.5) 

 

    𝑄  –  ,    , ; 𝑄 = ,  ; К  –    , К  = 1,5; А -  ,     , 

%; А  = 100; 

 -       ;  

= 2; 

254 –     ; 

 𝑆 = , ⋅ , ⋅ ⋅⋅ , ⋅ = ,   

 𝑆  = 
𝑄 ⋅К ⋅А ⋅𝑡⋅ ⋅                                                                                                                  (2.6) 

 

    А -  ,     , %, А = 

100; 

 -       ; =2; 

365 –   . 



54 

 

𝑆 = , ⋅ , ⋅ ⋅⋅ , ⋅ = ,   

 𝑆 э = 
𝑄 ⋅𝑡 э⋅К⋅ э                                                                                                                              (2.7) 

 

   э -  ,        

 ; э = ; 
365 –    ; 𝑞э –         

  , 𝑞э = , . 

 𝑆 э = , ⋅ ⋅ ,⋅ , = ,   

 𝑆 э = 
𝑄 ⋅𝑡 э⋅К ⋅А⋅ э⋅                                                                                                        (2.8) 

 
 

    э -  ,        

 ; э = 2 ; А  -  ,     

, %, А = 100; 

 𝑆 э = , ⋅ ⋅ , ⋅⋅ , ⋅ = ,    

 
 𝑆 щ =  + , + , + + , + , = ,    
 

   ,   ,  

  , . .   .     , 

     .   

  В    18, 24, 30 .  
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= щ                                                                                                           (2.9) 

 

      –  ;  𝑆 щ –   ,  𝑆 щ = ,  ;   –  ,  =  . 

 = , =    

 

 2.5 –   –    

 

  –    1300 . .  

        . 

       50 . . 

      .  

      2.10: 
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𝑛 = 𝑄 ⋅𝛼 − 𝑡𝑐Фэ⋅ ,           (2.10) 

 

 Q  –   ё   ; 

 𝛼 –     𝛼 = 1,5; 

 K  –   -   k  = 0,8; 

 tcm –   ; 

  –        = 1500 ; 

 q  –    q = 3   . 

 𝑛 = , ⋅ , ⋅ − , ⋅⋅  = 1 

 

      : 

, , , , . 

 

2.2.3   –    
 

     -   

 « »     BULL FB20, HELI 

CPD20-G, Toyota 7FB20, Komatsu FB20A-12, Hyundai 20B-9.  

     .   

   -     

     .  

     2.2. 

 2.2 –     

 
BULL 

FB20  

HELI 

CPD20-G  

Toyota 

7FB20  

Komatsu 

FB20A-

12  

Hyundai 

20B-9  

,  1475000 1300000 1400000 1380000 1200000 

,  2 2 2 2 2 

 ,  2065 2000 1980 1850 1810 
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    2.2 
Ё  ,  550 600 450 565 585 

 ё , /  350 350 420 280 410 

 , /  440 440 470 440 450 

 ё ,  3500 3500 3000 3970 3330 

,  2398 2285 2240 2180 2130 

,  1150 1185 2025 1160 1105 

,  2130 2130 2440 2070 2065 

 , /  14 15 14,5 14 17 

       

       

,    2.3. 

   ,  2.11: 

 

𝑖 =  ∑ 𝑖 ∗ 𝑛𝑛𝑖= ,                                                                                         (2.11) 

 

     𝑖 –   ; 

           n –   . 

   ,      

 ,    2.12: 

 

𝑖 =  𝑖𝑎𝑥,  (2.12) 

    i –    . 

𝑖 =   = 1 

 ,       –   2.13: 
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 𝑖 =  𝑎𝑥− 𝑖𝑎𝑥 ,                                                                                           (2.13) 

 

𝑖 =  −
 = 0 

 = , ∗  =  , ; 

= , ∗  =  , ; 

= , ∗  =  , ; 

= , ∗  =  , ; 

= , ∗  =  , . 

     2.3: 

  – 2.3    

 
BULL 

FB20 

HELI 

CPD20-G 

Toyota 

7FB20 

Komatsu 

FB20A-

12 

Hyundai 

20B-9 

,  (+) 1 1 1 1 1 

 ,  (-) 0 0,031477 0,04116 0,104116 0,12348 

Ё  ,  (+) 0,916667 1 0,75 0,941667 0,975 

 ё , /  (+) 0,833333 0,833333 1 0,666667 0,97619 

 , /  

(+) 
0,93617 0,93617 1 0,93617 0,95744 

 ё ,  (+) 0,881612 0,881612 0,75566 1 0,83879 

,  (+) 1 0,952877 0,93411 0,909091 0,88824 

,  (+) 0,567901 0,585185 1 0,57284 0,54567 

,  (+) 0,872951 0,872951 1 0,848361 0,84631 

 , /  (+) 0,823529 0,882353 0,85294 0,823529 1 
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    (  2.11). 

     

,     «  »  

    .  

 «  »    (  2.14): = − ,                                                                                            (2.14) 

    x = i –  ,   a  b   

        

. 

     b   

         

. ,   ,   

  ,     2.6. 

 

 2.6 –       

      2.15: 

 

1475000

1300000

1400000
1380000

1200000

y = -1,586,721.05x + 2,623,410.37

R² = 0.11

1000000

1050000

1100000

1150000

1200000

1250000

1300000

1350000

1400000

1450000

1500000

0.77 0.78 0.79 0.8 0.81 0.82 0.83 0.84

 
, 

.
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= -1592136,85∗ +2627256,9,                                                                  (2.15) 

 

     k –  ;  

 –  . 

 

          =  −   , ∗ , +   , =   ,   

 

      2.16: 

 =  −  ,                                                                                      (2.16) 

 

      –  . 

 =  − , = ,   

      

2.17: 

К =  ,                                                                                                (2.17) 

 К =    ,  = ,   

 

     

 1,       

. 

      2.4. 
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 2.4 –   

 
 

BULL FB20 
HELI  

CPD20-G 
Toyota 
7FB20 

Komatsu 
FB20A-12 

Hyundai  
20B-9 

.  0,783 0,797 0,833 0,78 0,815 
  1475000 1300000 1400000 1380000 1200000 
  1380269,245 1357375,08 1300388,73 1385001,636 1329482,974 

 
 

94730,75526 -57375,0796 99611,27028 -5001,63554 -129482,974 

. 
 

0,935775759 1,044134677 0,928849093 1,003624374 1,107902478 

 

      ,   

   ,  Toyota 7FB20,   

 – Hyundai 20B-9.  

   ё -  

   2.18 – 2.20. 

 

𝑛 = ∑ 𝑄⋅ ц⋅𝑖
,           (2.18) 

 

  Qn( )  –  , ; 

 T –   , ; 

  –  ; 

  –     ; 

 i –   . 

 

   , / : 

 𝛱 = ⋅Тц ,            (2.19) 

 

   –    , ; 
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  –    ,  

 

   , : 

 Тц = + ⋅𝑉 + ⋅𝐻 + ⋅𝐻𝑉 + ,          (2.20) 

 

  l –    , ; 

 t1 –      , ; 

 t2 –      , ; 

 H1 –   ё     ё   

  , ; 

 H2 –   ё    , ; 

 V  –  ё , / ; 

 V  –  , / . 

 Тц = + ⋅, + ⋅ + ⋅, + = 60,4  

 𝛱ц = ⋅ ,, = ,  

 𝑛 = , ⋅ , ⋅ ≈  

 

    –  

  ,    1  .  

         

,     .    

     . 
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      .   

    2 . 

 

2.3    
 

        

      

      , 

   . 

      

         

 (       ).  

   -     

  ,     

     .   

       

     . 

    ,    

 , . .   ,    

.     ( )   

    . 

       

,    ( )    

     -   . 

 ,        

  ,    

     . 

 ,        

       : 
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      (  

   )     ,  

,     ,      

   (   ,   

   . .). 

        

 -  .     

    - ,     

,         . . 

       

     .   

           

- .    (   ),  

         (   ) 

      (   ). 

 

2.3.1     
 

       

      , 

       

,      

,      

  . 

        

      

 .     

     :   

   ,     (  

)         .   
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    ,    

  . [15] 

         

      .   

     ( ),   

 ( )   ( ),    (  ). 

      .      

  ,   . .,     

   (     ,   . .), 

    . ,   

      ,   

  . 

      . 

 ( ),   ,   

 .      –  ( ) 

 .      

( )     (   

). 

       

 ,     , 

  . 

  ,      

,    8      

(  2.7).        

 . 
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 2.7 –      

       

 ,     . 

      

   . 

         

    ,     

      , . .  

    .    R-1 . 

        

     . 

     ,  

   . 

        

 RKR Version 3.0.    , 

    ,    
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  (  2.8).  ,      , 

     .  

           

(  2.9). 

 

 2.8 –     RKR Version 3.0 

 

 2.9 –     RKR Version 3.0 

 

       

  ,        

  .     2.6,    

   2.5. 
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 2.5 –   
      

1 8 2144 

2 13 1683 

3 16 1893 

4 19 1467 

5 25 914 

6 21 813 

7 24 702 

8 20 1284 

 17 - 

 

  –       

    ( ), ,  , , 

   .,  ,    

. 

 2.6 –    

 
 

(17) 1(8) 2(13) 3(16) 4(19) 5(25) 6(21) 7(24) 8(20) 

(17) 0 3536 2579 4649 4003 3154 4228 3496 3869 

1(8) 2877 0 2579 4649 4076 4941 5331 4599 4540 

2(13) 2579 2579 0 2,07 3778 4643 5033 4301 4242 

3(16) 4649 4649 2,07 0 5848 6713 7103 6371 6312 

4(19) 1246 0,931 3510 5580 0 1179 1569 0,837 0,464 

5(25) 2073 2110 4368 6438 1179 0 1074 0,342 0,715 

6(21) 2463 2500 4758 6828 1569 1074 0 0,732 1105 

7(24) 1731 1768 4026 6096 0,837 0,342 0,732 0 0,373 

8(20) 1710 1395 3974 6044 0,464 0,715 1,105 0,373 0 
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2.3.2   
 

  –     

.       

. 

   

         

      

,        

  .  

 4    :  

    (Nearest Neighbor);  

    (Nearest Town);  

     (Most Cheap Inclusion);  

     (Minimum Spanning Tree).  

       

  , ,     

         

,      .  

        

     ,   

 ,            

,        ,  

 .  

         

     ,   

 ,     ,    

       

 ( ) . 
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 ,   ,  

        

  . [15] 

-   

- ,  .   1986     1989 

 —    ,   

 ,    .  

        

    (   ,   ,  

  ),     

.        

    ,    .  

-     ,  

  . - ,      

    ,     (  

 « »    ).  ,  (  

  )       

  . [15] 

   ,   

     –      

        . 

   ,      

 ,       (  

  ).       

     .    

 ,         

 .       

,       ,   

    ,   ,   
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.   ,        

,         

. [16] 

  [17] 

  ( ) —     

        

       

( ё  )      

 (    ). 

       : 

  (     )  

    (     

).    ,    

    ,      

       . 

,       

  ё ,    

    . 

  –   

 -      , .  

 . . .  -       

 ,      

.  

     ,  

.          

  .  ,      

,   .  –  ,   

         

. ,      
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 - ,      5-10%.  

        

     ,   

    . [15] 

       –   

 – . 

   ,    

    2.21.     

 2.7. 

 S = l + l − l ,                             (2.21) 

 

  Sij –  ,    i  j, ;  

l0i, loj –       i  j , 

;  

lij –    i  j, . 

 

  : 

S12 = l01 + l02 – l12 = 2877 + 2579 – 2579 = 2877  

S13 = l01 + l03 – l13 = 2877 + 4649 – 4649 = 2877  

S14 = l01 + l04 – l14 = 2877 + 1246 – 0,931 = 4122,069   

    . 
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 2.7 –   (  ) 
1 

2877 2 

2877 7225,93 3 

4122,069 315 315 4 

2840 284 284 2140 5 

2840 284 284 2140 3462 6 

2840 284 284 2976,163 3803,658 4193,268 7 

3192 315 315 2955,536 3782,285 4171,895 3440,627 8 

 

       

  ,      –

,  : 

 1:       (i*, j*)  

   Smax: 

 

*)*,(),(max
,

max jisjisS
ji

 ,         (2.22) 

 

      : 

  i*   j*         ; 

  i*  j*   /     

,     ; 

  (i*, j*)   ( . .   

  ). 

    ,    

 ,     2.   ,     

6. 

 2: ,      i*,   

 1. , ,      j*, 

   2.  
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   : 

N = {1, 2, …, n} –  ; 

N1 (N1N) –  ,     1; 

N2 (N2N) –  ,     2. 

,  i* N1, j* N2  N1N2=  (   1,  1). 

      1  2: 

 





1

1

Nk

kqq   



2

2

Nk

kqq ,                           (2.23) 

 

 qk –   k–  , .   

 

 3:     : 

 

q1 + q2c,            (2.24) 

 

 c –  , . 

  

  ,     4,   –   5. 

 4:    1  2    

  X.  ,   i*   

  1,   j* –    2.  

  1  2   : 

      1    

  i*  ; 

  i*    j*; 

      2   j* 

    . 
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 5:   1 – 4   ,     

   Smax,       1. 

 6:    . 

 

 2.8 -      –   

№ /  

 1  2  3  4 

i* j* Smax 
 

q1 q2 q1+q2 c 
№ 

 
 

1 2 3 

1 2 3 4 5 6 7 8 9 10 11 12 

1 3 2 7225,93 + + + 1893 1683 3576 1 0-3-2-0 

2 7 6 4193,268 + + + 702 813 1515 2 0-7-6-0 

3 8 6 4171,895 + + + 1284 813 2097 2 0-7-6-8-0 

4 4 1 4122,069 + + + 1467 2144 3611 3 0-4-1-0 

5 7 5 3803,658 + + + 702 914 1616 2 0-5-7-6-8-0 

 

 1 –   

 2, 3 –   i*  j*,     

   Smax = s(i*,j*),   

     (  2.9). 

 4 –     Smax 

 5, 6  7 –    1, 2  3   

 1. “+” –  , “–” –  .  

 8  9 –     1,     

 i* (q1),   2,      j* (q2).  

 10 –    q1 + q2  c,  c –  

 . “+” –    , “–

” –  . 

 11 –     (    

   5  ). 

 12 –   ,    

. 
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 №1.    : 0-3-0 (  

 1893 .)  0-2-0 (   1683 .)    

 (  №1) 0-3-2-0 (   3576 .).    

    7225,93 . 

 №2.    : 0-7-0 (  

 702 .)  0-6-0 (   813 .)    

 (  №2) 0-7-6-0 (   1515 .).    

    4193,268 . 

 №3.    №2 – 0-7-6-0 (1515 .) 

  : 0-8-0 (   1284 .),  

       0-7-6-8-0 

(2799 .).        

4171,895 . 

 №4.    №2 – 0-7-6-8-0 (2799 .) 

  : 0-5-0 (   914 .),  

       0-5-7-6-8-0 

(3713 .).        

3803,658 .  

 №5.    : 0-4-0 (  

 1467 .)  0-1-0 (   2144 .)    

 (  №3) 0-4-1-0 (   3611 .).    

    4122,069 . 

     8  ,  

         

 .      : 

 = ∙ + ∙ + ⋯ + ∙ ,        (2.25) 
 = ∙ + ∙ + ∙ + ∙ + ∙ + ∙ ++ ∙ + ∙ =  м     
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    5  : 

 

S = 7225,93 + 4193,268 + 4171,895 + 4122,069 + 3803,658 = 23516,8 . 

 

   , : 

 

L1 = L0 – S = 38656 – 23516,8 = 15139,2  

 

      №1, №2, №3.  

   2.9–2.11. 

 2.9 –     №1 
  0 3 2 

0 - 4649 2579 

3 4649 - 2,07 

2 2579 2,07 - 

 7228 4651,07 2581,07 

 

  2.10 –     №2 
  0 5 7 6 8 

0 - 3154 3496 4228 3869 

5 2073 - 0,342 1074 0,715 

7 1731 0,342 - 0,732 0,373 

6 2463 1074 0,732 - 1105 

8 1710 0,715 0,373 1,105 - 

 7977 4229,057 3497,447 5303,837 4975,088 

 

  ,     

 №2    2.10. 
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 2.15 –       

 0-7-6-8-0 

 

        

: 

 − = − + − − − , 

 − = + , + = ,  м   

 − = − + − − − , 

 − = + , + = ,   

 − = − + − − − , 

 − = + , + , = ,  м  

 

      8  

 7  6. 
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  ё ,     

 №2    2.11. 

 

 2.11 –  ё     

  0-5-7-6-8-0 

 

        

: 

 − = − + − − − , 

 − = , + + = ,    

 − = − + − − − , 

 − = , + + , = ,    

 − = − + − − − , 

 − = + , + = ,    
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− = − + − − − , 

  − = , + + = ,     
 

      5  

 7  6. 

 2.11 –     №3 
  0 4 1 

0 - 4003 3536 

4 1246 - 0,931 

1 2877 4076 - 

 4123 8079 3536,931 

 

2.3.3  –     
 

       

.  ,       1   2 

 .      

  : 

 ∑ 𝑖𝑖= ,                                                                                                     (2.26) 

 

 𝑖–  i-  , ;  

r –  . 

 

   №1 – 0-3-2-0.  

    (2.21): 

 = − + − + − , 
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= + , + = ,    

 

   №2 – 0-5-7-6-8-0.  

    (2.21): 

 = − + − + − + − + − , 

 = + , + , + + = ,     

 

 

   №3 – 0-4-1-0.  

    (2.21): 

 = − + − + −  , 

 = + , + = ,    

 ∑ = + +   

 ∑ = , + , + , = ,    

 

     2.12. 

 

 2.12 –      
№ /    ,  ,  

1 0-3-2-0 3576 7230,07 

2 0-5-7-6-8-0 3713 5970,074 

3 0-4-1-0 3611 6880,931 

 10900 20081,075 
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   (2.27)  (2.28): 

 
 К = 𝑄𝑄 ,                                                                                                (2.27) 

 
 

 𝑄  –    , ; 

 𝑄 –   , . 

 К = щ,                                                                                                   (2.28) 

 
 

  – ,    , ; 

 –  ,  , . 

 

    2.13 – 2.15. 

 
   2.13 –     

  
   ( ) 

1 0,42 

2 0,33 

3 0,37 

4 0,29 

5 0,18 

6 0,16 

7 0,14 

8 0,25 
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 2.14 –       
     

 
 

1 2 3 

 0,71 0,74 0,72 

 

 2.15 –   

№ 

 
 

 

,  

 

, 

 

  

, 

 

 

 

 

 

 

 

1 - 3- 2-  3576 7230,07 4651,07 0,64 7,225 

2 
- 5- 7- 6- 8-

 
3713 5970,07 4260,074 0,71 12,168 

3 - 4- 1-  3611 6880,93 4003,931 0,6 4,122 

  3  23,515 

 

t  = L  / V  + ∑t -            (2.29) 

 

 L  –  , ; 

 V  –  , / ; 

 ∑t -  –  -  . 

  

  2.16   ё  -

  . 

 2.16 – -    

  
 

1 2 3 

 ,  L  7,23 5,97 6,88 

ё  ,  Q 3576 3713 3611 

 , /  V  25 25 25 

  –  ,  t -  0,7 0,83 0,8 

 ,  t  0,98 1,06 1,07 

   β 0,64 0,71 0,6 
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 , ,       3 

 .       

   ,      

    . 

    3,11 ,     ,  

 « »         

  ё  .       

   ,     

      Next (     

   ). 

     ,  

  ,        .  

     5  ,   –  

40  .        

,      

. 

 

2.3.4      
 

 

      

   .   2.17  

    ,  

  . 
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 2.17 –    

 
 

 

   
  

 
  

  
  

 
, . . 

Maxoptra - + - + 39 

 
- + - + 27 

1 : 
 

 
- + - + 45 

 
 

+ - + + 100 

TopLogistic - + + + 53 
 

    « »     

      «Maxoptra».  

      

,    2.17.  

  «Maxoptra»  : 

       

      ; 

    "   "   

      ; 

        

 ; 

    ,   . 
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      «  

   « »»    , 

         

 . 

      –  

,       

       . 

      

 –     . 

    ,   

 .       

        .  

 -       

Hyundai 20B-9.      

      . 

     –  

       

      .  

      . 
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 Щ  
 

 —    ; 

. - ; 

 —  ; 

 —  ; 

 — -  ; 
2 —  ; 
3 —  ; 

 — ; 

/  —   ; 

.  —  ; 

- ; 

.   ; 

 - ; 

/  —   ; 

/  —   ; 

 — ; 

 - ; 

 — ; 

- ; 

 – ; 

 – ; 

 – . 
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1  [  ] –  : https://pilon.ru/; 

2  . .,  . .,  . ..    

–  :   :   – , 2007. 

– 848 .; 

3   [  ] –  : 

https://www.dellin.ru/; 

4 .  [  ]. –  : 

https://www.business.ru/; 

5 Reartek.    [  ]. – 

 : https://www.reartek.com/; 

6    [  ]. –  : 
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–  :   , 2006. – 880 .; 

10   BULL FB 20 [  ]:  / BULL 

–  : http://bull-rba.ru/; 

11   HELI CPD20-G [  ]:  / 

HELI –  : https://heli.com.ru/; 

12   komatsu FB20-A 12 [  ]:  

/ KOMATSU –  : https://www.komatsu.ru/; 

13   Hyundai 20B-9 [  ]:  / 

HYUNDAI CONSTRUCTION EQUIPMENT –  : https://tgfl.ru/; 

14   Toyota 7FB20 [  ]:  / 

 TOYOTA –  : - .  ; 

https://pilon.ru/
https://www.dellin.ru/
https://www.business.ru/
https://www.reartek.com/
https://sitmag.ru/
http://bull-rba.ru/
https://heli.com.ru/
https://www.komatsu.ru/
https://tgfl.ru/
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15 , . .      

  / . . . //   

  , 2007. –  №1; 

16  . .,  . .     

         

  //   . — 1976.— №. 

4. – . 92-100.; 

17  . .    . – 

-  . - , 1962; 

18  4.2 – 07 – 2014.   .  

  ,       

 . – . , 2014. – 57 .. 
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 .1 –       
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 .2 –       

 



92 

 

 

 .3 –       



93 

 

 

 .4 –       
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 .4 –      
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   BULL FB20, HELI CPD20-G, Toyota 7FB20, 

Komatsu FB20A-12, Hyundai 20B-9. 

 

 .1 – BULL FB20 

 

 .2 – HELI CPD20-G 
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 .3 – Toyota 7FB20 

 

 

 .4 – Komatsu FB20A-12 
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 .5 – Hyundai 20B-9 
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1 1 - - 

1 2 1,25 1-2 

1 3 0,809 1-3 

1 4 2,22 1-2-4 

1 5 1,686 1-29-28-5 

1 6 0,208 1-6 

1 7 0,801 1-7 

1 8 1,475 1-7-8 

1 9 1,138 1-6-10-9 

1 10 0,850 1-6-10 

1 11 1,198 1-6-11 

1 12 1,102 1-6-12 

1 13 1,177 1-3-13 

1 14 1,246 1-3-14 

1 15 1,401 1-3-14-15 

1 16 3,247 1-3-13-16 

1 17 1,402 1-29-17 

1 18 2,134 1-2-18 

1 19 2,601 1-2-4-19 

1 20 3,065 1-2-4-19-20 

1 21 3,856 1-2-18-24-23-21 

1 22 2,126 1-29-28-5-27-22 

1 23 3,466 1-2-18-24-23 

1 24 3,124 1-2-18-24 

1 25 3,466 1-2-18-24-25 

1 26 2,992 1-29-28-5-27-22-26 

1 27 1,801 1-29-28-5-27 

1 28 1,362 1-29-28 

1 29 1,26 1-29 

2 1 1,25 2-1 

2 2 - - 

2 3 2,059 2-1-3 

    

2 4 0,97 2-4 

2 5 1,705 2-18-28-5 

2 6 1,458 2-1-6 

2 7 2,051 2-1-7 

2 8 1,52 2-4-8 

2 9 2,052 2-4-8-11-9 

2 10 2,100 2-1-6-10 

2 11 1,812 2-4-8-11 

2 12 2,352 2-1-6-12 

2 13 2,427 2-1-3-13 

2 14 2,496 2-1-3-14 

2 15 2,651 2-1-3-14-15 

2 16 4,497 2-1-3-13-16 

2 17 1,625 2-18-28-29-17 

2 18 0,884 2-18 

2 19 1,351 2-4-19 

2 20 1,815 2-4-19-20 

2 21 2,606 2-18-24-23-21 

2 22 2,145 2-18-28-5-27-22 

2 23 2,216 2-18-24-23 

2 24 1,874 2-18-24 

2 25 2,216 2-18-24-25 

2 26 3,011 2-18-28-5-27-22-26 

2 27 1,820 2-18-28-5-27 

2 28 1,381 2-18-28 

2 29 1,483 2-18-28-29 

3 1 0,809 3-1 

3 2 2,059 3-1-2 

3 3 - - 

3 4 3,029 3-1-2-4 

3 5 2,495 3-1-29-28-5 

3 6 1,017 3-1-6 
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3 7 1,610 3-1-7 

3 8 2,284 3-1-7-8 

3 9 1,947 3-1-6-10-9 

3 10 1,659 3-1-6-10 

3 11 2,007 3-1-6-11 

3 12 0,6 3-12 

3 13 0,368 3-13 

3 14 0,437 3-14 

3 15 0,592 3-14-15 

3 16 2,438 3-13-16 

3 17 2,211 3-1-29-17 

3 18 2,943 3-1-2-18 

3 19 3,410 3-1-2-4-19 

3 20 3,874 3-1-2-4-19-20 

3 21 4,665 3-1-2-18-24-23-21 

3 22 2,935 3-1-29-28-5-27-22 

3 23 4,275 3-1-2-18-24-23 

3 24 3,933 3-1-2-18-24 

3 25 4,275 3-1-2-18-24-25 

3 26 3,801 3-1-29-28-5-27-22-26 

3 27 2,610 3-1-29-28-5-27 

3 28 2,171 3-1-29-28 

3 29 2,069 3-1-29 

4 1 2,025 4-8-7-1 

4 2 0,97 4-2 

4 3 2,834 4-8-7-1-3 

4 4 - - 

4 5 1,396 4-18-28-5 

4 6 2,012 4-8-11-9-10-6 

4 7 1,224 4-8-7 

4 8 0,55 4-8 

4 9 1,082 4-8-11-9 

4 10 1,370 4-8-11-9-10 

4 11 0,842 4-8-11 

    

4 12 2,550 4-8-11-9-10-12 

4 13 3,129 4-8-11-9-10-12-13 

4 14 3,271 4-8-7-1-3-14 

4 15 3,374 4-8-11-9-10-12-13-15 

4 16 5,199 4-8-11-9-10-12-13-16 

4 17 1,316 4-18-28-29-17 

4 18 0,575 4-18 

4 19 0,381 4-19 

4 20 0,845 4-19-20 

4 21 1,950 4-19-20-24-23-21 

4 22 1,836 4-18-28-5-27-22 

4 23 1,560 4-19-20-24-23 

4 24 1,218 4-19-20-24 

4 25 1,560 4-19-20-24-25 

4 26 2,702 4-18-28-5-27-22-26 

4 27 1,511 4-18-28-5-27 

4 28 1,072 4-18-28 

4 29 1,174 4-18-28-29 

5 1 5,777 5-27-22-26-25-24-18-28-
29-1 

5 2 4,802 5-27-22-26-25-24-18-2 

5 3 6,586 5-27-22-26-25-24-18-28-
29-1-3 

5 4 4,146 5-27-22-26-25-24-20-19-4 

5 5 - - 

5 6 5,985 5-27-22-26-25-24-18-28-
29-1-6 

5 7 5,370 5-27-22-26-25-24-20-19-
4-8-7 

5 8 4,696 5-27-22-26-25-24-20-19-
4-8 

5 9 5,228 5-27-22-26-25-24-20-19-
4-8-11-9 

5 10 5,516 5-27-22-26-25-24-20-19-
4-8-11-9-10 

5 11 4,988 5-27-22-26-25-24-20-19-
4-8-11 
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5 12 6,696 5-27-22-26-25-24-20-19-
4-8-11-9-10-12 

5 13 6,954 5-27-22-26-25-24-18-28-
29-1-3-13 

5 14 7,023 5-27-22-26-25-24-18-28-
29-1-3-14 

5 15 7,178 5-27-22-26-25-24-18-28-
29-1-3-14-15 

5 16 9,024 5-27-22-26-25-24-18-28-
29-1-3-13-16 

5 17 4,659 5-27-22-26-25-24-18-28-
29-17 

5 18 3,918 5-27-22-26-25-24-18 

5 19 3,765 5-27-22-26-25-24-20-19 

5 20 3,301 5-27-22-26-25-24-20 

5 21 3,660 5-27-22-26-25-24-23-21 

5 22 0,440 5-27-22 

5 23 3,270 5-27-22-26-25-24-23 

5 24 2,928 5-27-22-26-25-24 

5 25 2,586 5-27-22-26-25 

5 26 1,306 5-27-22-26 

5 27 0,115 5-27 

5 28 4,415 5-27-22-26-25-24-18-28 

5 29 4,517 5-27-22-26-25-24-18-28-
29 

6 1 0,208 6-1 

6 2 1,458 6-1-2 

6 3 1,017 6-1-3 

6 4 2,428 6-1-2-4 

6 5 1,894 6-1-29-28-5 

6 6 - - 

6 7 1,009 6-1-7 

6 8 1,282 6-11-8 

6 9 0,930 6-10-9 

6 10 0,642 6-10 

6 11 0,99 6-11 

6 12 0,894 6-12 

    

6 13 1,385 6-1-3-13 

6 14 1,454 6-1-3-14 

6 15 1,609 6-1-3-14-15 

6 16 3,455 6-1-3-13-16 

6 17 1,610 6-1-29-17 

6 18 2,342 6-1-2-18 

6 19 2,809 6-1-2-4-19 

6 20 3,273 6-1-2-4-19-20 

6 21 4,064 6-1-2-18-24-23-21 

6 22 2,334 6-1-29-28-5-27-22 

6 23 3,674 6-1-2-18-24-23 

6 24 3,332 6-1-2-18-24 

6 25 3,674 6-1-2-18-24-25 

6 26 3,200 6-1-29-28-5-27-22-26 

6 27 2,009 6-1-29-28-5-27 

6 28 1,570 6-1-29-28 

6 29 1,468 6-1-29 

7 1 0,801 7-1 

7 2 2,051 7-1-2 

7 3 1,610 7-1-3 

7 4 3,021 7-1-2-4 

7 5 2,487 7-1-29-28-5 

7 6 1,009 7-1-6 

7 7 - - 

7 8 0,674 7-8 

7 9 1,206 7-8-11-9 

7 10 1,494 7-8-11-9-10 

7 11 0,966 7-8-11 

7 12 1,903 7-1-6-12 

7 13 1,978 7-1-3-13 

7 14 2,047 7-1-3-14 

7 15 2,202 7-1-3-14-15 

7 16 4,048 7-1-3-13-16 

7 17 2,203 7-1-29-17 
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7 18 2,935 7-1-2-18 

7 19 3,402 7-1-2-4-19 

7 20 3,866 7-1-2-4-19-20 

7 21 4,657 7-1-2-18-24-23-21 

7 22 2,927 7-1-29-28-5-27-22 

7 23 4,267 7-1-2-18-24-23 

7 24 3,925 7-1-2-18-24 

7 25 4,267 7-1-2-18-24-25 

7 26 3,793 7-1-29-28-5-27-22-26 

7 27 2,602 7-1-29-28-5-27 

7 28 2,163 7-1-29-28 

7 29 2,061 7-1-29 

8 1 1,475 8-7-1 

8 2 2,725 8-7-1-2 

8 3 2,284 8-7-1-3 

8 4 3,695 8-7-1-2-4 

8 5 3,161 8-7-1-29-28-5 

8 6 1,462 8-11-9-10-6 

8 7 0,674 8-7 

8 8 - - 

8 9 0,532 8-11-9 

8 10 0,820 8-11-9-10 

8 11 0,292 8-11 

8 12 2,000 8-11-9-10-12 

8 13 2,579 8-11-9-10-12-13 

8 14 2,721 8-7-1-3-14 

8 15 2,824 8-11-9-10-12-13-15 

8 16 4,649 8-11-9-10-12-13-16 

8 17 2,877 8-7-1-29-17 

8 18 3,609 8-7-1-2-18 

8 19 4,076 8-7-1-2-4-19 

8 20 4,540 8-7-1-2-4-19-20 

8 21 5,331 8-7-1-2-18-24-23-21 

8 22 3,601 8-7-1-29-28-5-27-22 

    

8 23 4,941 8-7-1-2-18-24-23 

8 24 4,599 8-7-1-2-18-24 

8 25 4,941 8-7-1-2-18-24-25 

8 26 4,467 8-7-1-29-28-5-27-22-26 

8 27 3,276 8-7-1-29-28-5-27 

8 28 2,837 8-7-1-29-28 

8 29 2,735 8-7-1-29 

9 1 1,138 9-10-6-1 

9 2 2,388 9-10-6-1-2 

9 3 1,947 9-10-6-1-3 

9 4 3,358 9-10-6-1-2-4 

9 5 2,824 9-10-6-1-29-28-5 

9 6 0,930 9-10-6 

9 7 1,206 9-11-8-7 

9 8 0,532 9-11-8 

9 9 - - 

9 10 0,288 9-10 

9 11 0,24 9-11 

9 12 1,468 9-10-12 

9 13 2,047 9-10-12-13 

9 14 2,384 9-10-6-1-3-14 

9 15 2,292 9-10-12-13-15 

9 16 4,117 9-10-12-13-16 

9 17 2,540 9-10-6-1-29-17 

9 18 3,272 9-10-6-1-2-18 

9 19 3,739 9-10-6-1-2-4-19 

9 20 4,203 9-10-6-1-2-4-19-20 

9 21 4,994 9-10-6-1-2-18-24-23-21 

9 22 3,264 9-10-6-1-29-28-5-27-22 

9 23 4,604 9-10-6-1-2-18-24-23 

9 24 4,262 9-10-6-1-2-18-24 

9 25 4,604 9-10-6-1-2-18-24-25 

9 26 4,130 9-10-6-1-29-28-5-27-22-
26 

9 27 2,939 9-10-6-1-29-28-5-27 
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9 28 2,500 9-10-6-1-29-28 

9 29 2,398 9-10-6-1-29 

10 1 0,850 10-6-1 

10 2 2,100 10-6-1-2 

10 3 1,659 10-6-1-3 

10 4 3,070 10-6-1-2-4 

10 5 2,536 10-6-1-29-28-5 

10 6 0,642 10-6 

10 7 1,494 10-9-11-8-7 

10 8 0,820 10-9-11-8 

10 9 0,288 10-9 

10 10 - - 

10 11 0,528 10-9-11 

10 12 1,18 10-12 

10 13 1,759 10-12-13 

10 14 2,096 10-6-1-3-14 

10 15 2,004 10-12-13-15 

10 16 3,829 10-12-13-16 

10 17 2,252 10-6-1-29-17 

10 18 2,984 10-6-1-2-18 

10 19 3,451 10-6-1-2-4-19 

10 20 3,915 10-6-1-2-4-19-20 

10 21 4,706 10-6-1-2-18-24-23-21 

10 22 2,976 10-6-1-29-28-5-27-22 

10 23 4,316 10-6-1-2-18-24-23 

10 24 3,974 10-6-1-2-18-24 

10 25 4,316 10-6-1-2-18-24-25 

10 26 3,842 10-6-1-29-28-5-27-22-26 

10 27 2,651 10-6-1-29-28-5-27 

10 28 2,212 10-6-1-29-28 

10 29 2,110 10-6-1-29 

11 1 1,378 11-9-10-6-1 

11 2 2,628 11-9-10-6-1-2 

11 3 2,187 11-9-10-6-1-3 

    

11 4 3,598 11-9-10-6-1-2-4 

11 5 3,064 11-9-10-6-1-29-28-5 

11 6 1,170 11-9-10-6 

11 7 0,966 11-8-7 

11 8 0,292 11-8 

11 9 0,24 11-9 

11 10 0,528 11-9-10 

11 11 - - 

11 12 1,708 11-9-10-12 

11 13 2,287 11-9-10-12-13 

11 14 2,624 11-9-10-6-1-3-14 

11 15 2,532 11-9-10-12-13-15 

11 16 4,357 11-9-10-12-13-16 

11 17 2,780 11-9-10-6-1-29-17 

11 18 3,512 11-9-10-6-1-2-18 

11 19 3,979 11-9-10-6-1-2-4-19 

11 20 4,443 11-9-10-6-1-2-4-19-20 

11 21 5,234 11-9-10-6-1-2-18-24-23-
21 

11 22 3,504 11-9-10-6-1-29-28-5-27-
22 

11 23 4,844 11-9-10-6-1-2-18-24-23 

11 24 4,502 11-9-10-6-1-2-18-24 

11 25 4,844 11-9-10-6-1-2-18-24-25 

11 26 4,370 11-9-10-6-1-29-28-5-27-
22-26 

11 27 3,179 11-9-10-6-1-29-28-5-27 

11 28 2,740 11-9-10-6-1-29-28 

11 29 2,638 11-9-10-6-1-29 

12 1 1,102 12-6-1 

12 2 2,352 12-6-1-2 

12 3 0,6 12-3 

12 4 3,322 12-6-1-2-4 

12 5 2,788 12-6-1-29-28-5 

12 6 0,894 12-6 

12 7 1,903 12-6-1-7 
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12 8 2,000 12-10-9-11-8 

12 9 1,468 12-10-9 

12 10 1,18 12-10 

12 11 1,708 12-10-9-11 

12 12 - - 

12 13 0,579 12-13 

12 14 0,979 12-13-15-14 

12 15 0,824 12-13-15 

12 16 2,649 12-13-16 

12 17 2,504 12-6-1-29-17 

12 18 3,236 12-6-1-2-18 

12 19 3,703 12-6-1-2-4-19 

12 20 4,167 12-6-1-2-4-19-20 

12 21 4,958 12-6-1-2-18-24-23-21 

12 22 3,228 12-6-1-29-28-5-27-22 

12 23 4,568 12-6-1-2-18-24-23 

12 24 4,226 12-6-1-2-18-24 

12 25 4,568 12-6-1-2-18-24-25 

12 26 4,094 12-6-1-29-28-5-27-22-26 

12 27 2,903 12-6-1-29-28-5-27 

12 28 2,464 12-6-1-29-28 

12 29 2,362 12-6-1-29 

13 1 1,177 13-3-1 

13 2 2,427 13-3-1-2 

13 3 0,368 13-3 

13 4 3,397 13-3-1-2-4 

13 5 2,863 13-3-1-29-28-5 

13 6 1,385 13-3-1-6 

13 7 1,978 13-3-1-7 

13 8 2,579 13-12-10-9-11-8 

13 9 2,047 13-12-10-9 

13 10 1,759 13-12-10 

13 11 2,287 13-12-10-9-11 

13 12 0,579 13-12 

    

13 13 - - 

13 14 0,400 13-15-14 

13 15 0,245 13-15 

13 16 2,07 13-16 

13 17 2,579 13-3-1-29-17 

13 18 3,311 13-3-1-2-18 

13 19 3,778 13-3-1-2-4-19 

13 20 4,242 13-3-1-2-4-19-20 

13 21 5,033 13-3-1-2-18-24-23-21 

13 22 3,303 13-3-1-29-28-5-27-22 

13 23 4,643 13-3-1-2-18-24-23 

13 24 4,301 13-3-1-2-18-24 

13 25 4,643 13-3-1-2-18-24-25 

13 26 4,169 13-3-1-29-28-5-27-22-26 

13 27 2,978 13-3-1-29-28-5-27 

13 28 2,539 13-3-1-29-28 

13 29 2,437 13-3-1-29 

14 1 1,246 14-3-1 

14 2 2,496 14-3-1-2 

14 3 0,437 14-3 

14 4 3,466 14-3-1-2-4 

14 5 2,932 14-3-1-29-28-5 

14 6 1,454 14-3-1-6 

14 7 2,047 14-3-1-7 

14 8 2,721 14-3-1-7-8 

14 9 2,384 14-3-1-6-10-9 

14 10 2,096 14-3-1-6-10 

14 11 2,444 14-3-1-6-11 

14 12 0,979 14-15-13-12 

14 13 0,400 14-15-13 

14 14 - - 

14 15 0,155 14-15 

14 16 2,470 14-15-13-16 

14 17 2,648 14-3-1-29-17 
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14 18 3,380 14-3-1-2-18 

14 19 3,847 14-3-1-2-4-19 

14 20 4,311 14-3-1-2-4-19-20 

14 21 5,102 14-3-1-2-18-24-23-21 

14 22 3,372 14-3-1-29-28-5-27-22 

14 23 4,712 14-3-1-2-18-24-23 

14 24 4,370 14-3-1-2-18-24 

14 25 4,712 14-3-1-2-18-24-25 

14 26 4,238 14-3-1-29-28-5-27-22-26 

14 27 3,047 14-3-1-29-28-5-27 

14 28 2,608 14-3-1-29-28 

14 29 2,506 14-3-1-29 

15 1 1,401 15-14-3-1 

15 2 2,651 15-14-3-1-2 

15 3 0,592 15-14-3 

15 4 3,621 15-14-3-1-2-4 

15 5 3,087 15-14-3-1-29-28-5 

15 6 1,609 15-14-3-1-6 

15 7 2,202 15-14-3-1-7 

15 8 2,824 15-13-12-10-9-11-8 

15 9 2,292 15-13-12-10-9 

15 10 2,004 15-13-12-10 

15 11 2,532 15-13-12-10-9-11 

15 12 0,824 15-13-12 

15 13 0,245 15-13 

15 14 0,155 15-14 

15 15 - - 

15 16 2,315 15-13-16 

15 17 2,803 15-14-3-1-29-17 

15 18 3,535 15-14-3-1-2-18 

15 19 4,002 15-14-3-1-2-4-19 

15 20 4,466 15-14-3-1-2-4-19-20 

15 21 5,257 15-14-3-1-2-18-24-23-21 

15 22 3,527 15-14-3-1-29-28-5-27-22 

    

15 23 4,867 15-14-3-1-2-18-24-23 

15 24 4,525 15-14-3-1-2-18-24 

15 25 4,867 15-14-3-1-2-18-24-25 

15 26 4,393 15-14-3-1-29-28-5-27-22-
26 

15 27 3,202 15-14-3-1-29-28-5-27 

15 28 2,763 15-14-3-1-29-28 

15 29 2,661 15-14-3-1-29 

16 1 3,247 16-13-3-1 

16 2 4,497 16-13-3-1-2 

16 3 2,438 16-13-3 

16 4 5,467 16-13-3-1-2-4 

16 5 4,933 16-13-3-1-29-28-5 

16 6 3,455 16-13-3-1-6 

16 7 4,048 16-13-3-1-7 

16 8 4,649 16-13-12-10-9-11-8 

16 9 4,117 16-13-12-10-9 

16 10 3,829 16-13-12-10 

16 11 4,357 16-13-12-10-9-11 

16 12 2,649 16-13-12 

16 13 2,07 16-13 

16 14 2,470 16-13-15-14 

16 15 2,315 16-13-15 

16 16 - - 

16 17 4,649 16-13-3-1-29-17 

16 18 5,381 16-13-3-1-2-18 

16 19 5,848 16-13-3-1-2-4-19 

16 20 6,312 16-13-3-1-2-4-19-20 

16 21 7,103 16-13-3-1-2-18-24-23-21 

16 22 5,373 16-13-3-1-29-28-5-27-22 

16 23 6,713 16-13-3-1-2-18-24-23 

16 24 6,371 16-13-3-1-2-18-24 

16 25 6,713 16-13-3-1-2-18-24-25 

16 26 6,239 16-13-3-1-29-28-5-27-22-
26 
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16 27 5,048 16-13-3-1-29-28-5-27 

16 28 4,609 16-13-3-1-29-28 

16 29 4,507 16-13-3-1-29 

17 1 1,402 17-29-1 

17 2 2,652 17-29-1-2 

17 3 2,211 17-29-1-3 

17 4 3,622 17-29-1-2-4 

17 5 0,568 17-29-28-5 

17 6 1,610 17-29-1-6 

17 7 2,203 17-29-1-7 

17 8 2,877 17-29-1-7-8 

17 9 2,540 17-29-1-6-10-9 

17 10 2,252 17-29-1-6-10 

17 11 2,600 17-29-1-6-11 

17 12 2,504 17-29-1-6-12 

17 13 2,579 17-29-1-3-13 

17 14 2,648 17-29-1-3-14 

17 15 2,803 17-29-1-3-14-15 

17 16 4,649 17-29-1-3-13-16 

17 17 - - 

17 18 3,536 17-29-1-2-18 

17 19 4,003 17-29-1-2-4-19 

17 20 3,869 17-29-28-5-27-22-26-25-
24-20 

17 21 4,228 17-29-28-5-27-22-26-25-
24-23-21 

17 22 1,008 17-29-28-5-27-22 

17 23 3,838 17-29-28-5-27-22-26-25-
24-23 

17 24 3,496 17-29-28-5-27-22-26-25-
24 

17 25 3,154 17-29-28-5-27-22-26-25 

17 26 1,874 17-29-28-5-27-22-26 

17 27 0,683 17-29-28-5-27 

17 28 0,244 17-29-28 

17 29 0,142 17-29 

    

18 1 1,859 18-28-29-1 

18 2 0,884 18-2 

18 3 2,668 18-28-29-1-3 

18 4 0,575 18-4 

18 5 0,821 18-28-5 

18 6 2,067 18-28-29-1-6 

18 7 1,799 18-4-8-7 

18 8 1,125 18-4-8 

18 9 1,657 18-4-8-11-9 

18 10 1,945 18-4-8-11-9-10 

18 11 1,417 18-4-8-11 

18 12 2,961 18-28-29-1-6-12 

18 13 3,036 18-28-29-1-3-13 

18 14 3,105 18-28-29-1-3-14 

18 15 3,260 18-28-29-1-3-14-15 

18 16 5,106 18-28-29-1-3-13-16 

18 17 0,741 18-28-29-17 

18 18 - - 

18 19 0,505 18-19 

18 20 0,969 18-19-20 

18 21 1,722 18-24-23-21 

18 22 1,261 18-28-5-27-22 

18 23 1,332 18-24-23 

18 24 0,99 18-24 

18 25 1,332 18-24-25 

18 26 2,127 18-28-5-27-22-26 

18 27 0,936 18-28-5-27 

18 28 0,497 18-28 

18 29 0,599 18-28-29 

19 1 2,364 19-18-28-29-1 

19 2 1,351 19-4-2 

19 3 3,173 19-18-28-29-1-3 

19 4 0,381 19-4 

19 5 1,326 19-18-28-5 
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19 6 2,393 19-4-8-11-9-10-6 

19 7 1,605 19-4-8-7 

19 8 0,931 19-4-8 

19 9 1,463 19-4-8-11-9 

19 10 1,751 19-4-8-11-9-10 

19 11 1,223 19-4-8-11 

19 12 2,931 19-4-8-11-9-10-12 

19 13 3,510 19-4-8-11-9-10-12-13 

19 14 3,610 19-18-28-29-1-3-14 

19 15 3,755 19-4-8-11-9-10-12-13-15 

19 16 5,580 19-4-8-11-9-10-12-13-16 

19 17 1,246 19-18-28-29-17 

19 18 0,505 19-18 

19 19 - - 

19 20 0,464 19-20 

19 21 1,569 19-20-24-23-21 

19 22 1,766 19-18-28-5-27-22 

19 23 1,179 19-20-24-23 

19 24 0,837 19-20-24 

19 25 1,179 19-20-24-25 

19 26 2,459 19-20-24-25-26 

19 27 1,441 19-18-28-5-27 

19 28 1,002 19-18-28 

19 29 1,104 19-18-28-29 

20 1 2,828 20-19-18-28-29-1 

20 2 1,815 20-19-4-2 

20 3 3,637 20-19-18-28-29-1-3 

20 4 0,845 20-19-4 

20 5 1,790 20-19-18-28-5 

20 6 2,857 20-19-4-8-11-9-10-6 

20 7 2,069 20-19-4-8-7 

20 8 1,395 20-19-4-8 

20 9 1,927 20-19-4-8-11-9 

20 10 2,215 20-19-4-8-11-9-10 

    

20 11 1,687 20-19-4-8-11 

20 12 3,395 20-19-4-8-11-9-10-12 

20 13 3,974 20-19-4-8-11-9-10-12-13 

20 14 4,074 20-19-18-28-29-1-3-14 

20 15 4,219 20-19-4-8-11-9-10-12-13-
15 

20 16 6,044 20-19-4-8-11-9-10-12-13-
16 

20 17 1,710 20-19-18-28-29-17 

20 18 0,969 20-19-18 

20 19 0,464 20-19 

20 20 - - 

20 21 1,105 20-24-23-21 

20 22 2,230 20-19-18-28-5-27-22 

20 23 0,715 20-24-23 

20 24 0,373 20-24 

20 25 0,715 20-24-25 

20 26 1,995 20-24-25-26 

20 27 1,905 20-19-18-28-5-27 

20 28 1,466 20-19-18-28 

20 29 1,568 20-19-18-28-29 

21 1 3,581 21-23-24-18-28-29-1 

21 2 2,606 21-23-24-18-2 

21 3 4,390 21-23-24-18-28-29-1-3 

21 4 1,950 21-23-24-20-19-4 

21 5 2,543 21-23-24-18-28-5 

21 6 3,789 21-23-24-18-28-29-1-6 

21 7 3,174 21-23-24-20-19-4-8-7 

21 8 2,500 21-23-24-20-19-4-8 

21 9 3,032 21-23-24-20-19-4-8-11-9 

21 10 3,320 21-23-24-20-19-4-8-11-9-
10 

21 11 2,792 21-23-24-20-19-4-8-11 

21 12 4,500 21-23-24-20-19-4-8-11-9-
10-12 

21 13 4,758 21-23-24-18-28-29-1-3-13 
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21 14 4,827 21-23-24-18-28-29-1-3-14 

21 15 4,982 21-23-24-18-28-29-1-3-
14-15 

21 16 6,828 21-23-24-18-28-29-1-3-
13-16 

21 17 2,463 21-23-24-18-28-29-17 

21 18 1,722 21-23-24-18 

21 19 1,569 21-23-24-20-19 

21 20 1,105 21-23-24-20 

21 21 - - 

21 22 2,983 21-23-24-18-28-5-27-22 

21 23 0,39 21-23 

21 24 0,732 21-23-24 

21 25 1,074 21-23-24-25 

21 26 2,354 21-23-24-25-26 

21 27 2,658 21-23-24-18-28-5-27 

21 28 2,219 21-23-24-18-28 

21 29 2,321 21-23-24-18-28-29 

22 1 5,337 22-26-25-24-18-28-29-1 

22 2 4,362 22-26-25-24-18-2 

22 3 6,146 22-26-25-24-18-28-29-1-3 

22 4 3,706 22-26-25-24-20-19-4 

22 5 4,299 22-26-25-24-18-28-5 

22 6 5,545 22-26-25-24-18-28-29-1-6 

22 7 4,930 22-26-25-24-20-19-4-8-7 

22 8 4,256 22-26-25-24-20-19-4-8 

22 9 4,788 22-26-25-24-20-19-4-8-
11-9 

22 10 5,076 22-26-25-24-20-19-4-8-
11-9-10 

22 11 4,548 22-26-25-24-20-19-4-8-11 

22 12 6,256 22-26-25-24-20-19-4-8-
11-9-10-12 

22 13 6,514 22-26-25-24-18-28-29-1-
3-13 

22 14 6,583 22-26-25-24-18-28-29-1-
3-14 

    

22 15 6,738 22-26-25-24-18-28-29-1-
3-14-15 

22 16 8,584 22-26-25-24-18-28-29-1-
3-13-16 

22 17 4,219 22-26-25-24-18-28-29-17 

22 18 3,478 22-26-25-24-18 

22 19 3,325 22-26-25-24-20-19 

22 20 2,861 22-26-25-24-20 

22 21 3,220 22-26-25-24-23-21 

22 22 - - 

22 23 2,830 22-26-25-24-23 

22 24 2,488 22-26-25-24 

22 25 2,146 22-26-25 

22 26 0,866 22-26 

22 27 0,325 22-27 

22 28 3,975 22-26-25-24-18-28 

22 29 4,077 22-26-25-24-18-28-29 

23 1 3,191 23-24-18-28-29-1 

23 2 2,216 23-24-18-2 

23 3 4,000 23-24-18-28-29-1-3 

23 4 1,560 23-24-20-19-4 

23 5 2,153 23-24-18-28-5 

23 6 3,399 23-24-18-28-29-1-6 

23 7 2,784 23-24-20-19-4-8-7 

23 8 2,110 23-24-20-19-4-8 

23 9 2,642 23-24-20-19-4-8-11-9 

23 10 2,930 23-24-20-19-4-8-11-9-10 

23 11 2,402 23-24-20-19-4-8-11 

23 12 4,110 23-24-20-19-4-8-11-9-10-
12 

23 13 4,368 23-24-18-28-29-1-3-13 

23 14 4,437 23-24-18-28-29-1-3-14 

23 15 4,592 23-24-18-28-29-1-3-14-15 

23 16 6,438 23-24-18-28-29-1-3-13-16 

23 17 2,073 23-24-18-28-29-17 

23 18 1,332 23-24-18 
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23 19 1,179 23-24-20-19 

23 20 0,715 23-24-20 

23 21 0,39 23-21 

23 22 2,593 23-24-18-28-5-27-22 

23 23 - - 

23 24 0,342 23-24 

23 25 0,684 23-24-25 

23 26 1,964 23-24-25-26 

23 27 2,268 23-24-18-28-5-27 

23 28 1,829 23-24-18-28 

23 29 1,931 23-24-18-28-29 

24 1 2,849 24-18-28-29-1 

24 2 1,874 24-18-2 

24 3 3,658 24-18-28-29-1-3 

24 4 1,218 24-20-19-4 

24 5 1,811 24-18-28-5 

24 6 3,057 24-18-28-29-1-6 

24 7 2,442 24-20-19-4-8-7 

24 8 1,768 24-20-19-4-8 

24 9 2,300 24-20-19-4-8-11-9 

24 10 2,588 24-20-19-4-8-11-9-10 

24 11 2,060 24-20-19-4-8-11 

24 12 3,768 24-20-19-4-8-11-9-10-12 

24 13 4,026 24-18-28-29-1-3-13 

24 14 4,095 24-18-28-29-1-3-14 

24 15 4,250 24-18-28-29-1-3-14-15 

24 16 6,096 24-18-28-29-1-3-13-16 

24 17 1,731 24-18-28-29-17 

24 18 0,99 24-18 

24 19 0,837 24-20-19 

24 20 0,373 24-20 

24 21 0,732 24-23-21 

24 22 2,251 24-18-28-5-27-22 

24 23 0,342 24-23 

    

24 24 - - 

24 25 0,342 24-25 

24 26 1,622 24-25-26 

24 27 1,926 24-18-28-5-27 

24 28 1,487 24-18-28 

24 29 1,589 24-18-28-29 

25 1 3,191 25-24-18-28-29-1 

25 2 2,216 25-24-18-2 

25 3 4,000 25-24-18-28-29-1-3 

25 4 1,560 25-24-20-19-4 

25 5 2,153 25-24-18-28-5 

25 6 3,399 25-24-18-28-29-1-6 

25 7 2,784 25-24-20-19-4-8-7 

25 8 2,110 25-24-20-19-4-8 

25 9 2,642 25-24-20-19-4-8-11-9 

25 10 2,930 25-24-20-19-4-8-11-9-10 

25 11 2,402 25-24-20-19-4-8-11 

25 12 4,110 25-24-20-19-4-8-11-9-10-
12 

25 13 4,368 25-24-18-28-29-1-3-13 

25 14 4,437 25-24-18-28-29-1-3-14 

25 15 4,592 25-24-18-28-29-1-3-14-15 

25 16 6,438 25-24-18-28-29-1-3-13-16 

25 17 2,073 25-24-18-28-29-17 

25 18 1,332 25-24-18 

25 19 1,179 25-24-20-19 

25 20 0,715 25-24-20 

25 21 1,074 25-24-23-21 

25 22 2,146 25-26-22 

25 23 0,684 25-24-23 

25 24 0,342 25-24 

25 25 - - 

25 26 1,28 25-26 

25 27 2,268 25-24-18-28-5-27 

25 28 1,829 25-24-18-28 
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25 29 1,931 25-24-18-28-29 

26 1 4,471 26-25-24-18-28-29-1 

26 2 3,496 26-25-24-18-2 

26 3 5,280 26-25-24-18-28-29-1-3 

26 4 2,840 26-25-24-20-19-4 

26 5 3,433 26-25-24-18-28-5 

26 6 4,679 26-25-24-18-28-29-1-6 

26 7 4,064 26-25-24-20-19-4-8-7 

26 8 3,390 26-25-24-20-19-4-8 

26 9 3,922 26-25-24-20-19-4-8-11-9 

26 10 4,210 26-25-24-20-19-4-8-11-9-
10 

26 11 3,682 26-25-24-20-19-4-8-11 

26 12 5,390 26-25-24-20-19-4-8-11-9-
10-12 

26 13 5,648 26-25-24-18-28-29-1-3-13 

26 14 5,717 26-25-24-18-28-29-1-3-14 

26 15 5,872 26-25-24-18-28-29-1-3-
14-15 

26 16 7,718 26-25-24-18-28-29-1-3-
13-16 

26 17 3,353 26-25-24-18-28-29-17 

26 18 2,612 26-25-24-18 

26 19 2,459 26-25-24-20-19 

26 20 1,995 26-25-24-20 

26 21 2,354 26-25-24-23-21 

26 22 0,866 26-22 

26 23 1,964 26-25-24-23 

26 24 1,622 26-25-24 

26 25 1,28 26-25 

26 26 - - 

26 27 1,191 26-22-27 

26 28 3,109 26-25-24-18-28 

26 29 3,211 26-25-24-18-28-29 

27 1 5,662 27-22-26-25-24-18-28-29-
1 

    

27 2 4,687 27-22-26-25-24-18-2 

27 3 6,471 27-22-26-25-24-18-28-29-
1-3 

27 4 4,031 27-22-26-25-24-20-19-4 

27 5 4,624 27-22-26-25-24-18-28-5 

27 6 5,870 27-22-26-25-24-18-28-29-
1-6 

27 7 5,255 27-22-26-25-24-20-19-4-
8-7 

27 8 4,581 27-22-26-25-24-20-19-4-8 

27 9 5,113 27-22-26-25-24-20-19-4-
8-11-9 

27 10 5,401 27-22-26-25-24-20-19-4-
8-11-9-10 

27 11 4,873 27-22-26-25-24-20-19-4-
8-11 

27 12 6,581 27-22-26-25-24-20-19-4-
8-11-9-10-12 

27 13 6,839 27-22-26-25-24-18-28-29-
1-3-13 

27 14 6,908 27-22-26-25-24-18-28-29-
1-3-14 

27 15 7,063 27-22-26-25-24-18-28-29-
1-3-14-15 

27 16 8,909 27-22-26-25-24-18-28-29-
1-3-13-16 

27 17 4,544 27-22-26-25-24-18-28-29-
17 

27 18 3,803 27-22-26-25-24-18 

27 19 3,650 27-22-26-25-24-20-19 

27 20 3,186 27-22-26-25-24-20 

27 21 3,545 27-22-26-25-24-23-21 

27 22 0,325 27-22 

27 23 3,155 27-22-26-25-24-23 

27 24 2,813 27-22-26-25-24 

27 25 2,471 27-22-26-25 

27 26 1,191 27-22-26 

27 27 - - 

27 28 4,300 27-22-26-25-24-18-28 



110 

 

27 29 4,402 27-22-26-25-24-18-28-29 

28 1 1,362 28-29-1 

28 2 2,612 28-29-1-2 

28 3 2,171 28-29-1-3 

28 4 3,582 28-29-1-2-4 

28 5 0,324 28-5 

28 6 1,570 28-29-1-6 

28 7 2,163 28-29-1-7 

    

28 8 2,837 28-29-1-7-8 

28 9 2,500 28-29-1-6-10-9 

28 10 2,212 28-29-1-6-10 

28 11 2,560 28-29-1-6-11 

28 12 2,464 28-29-1-6-12 

28 13 2,539 28-29-1-3-13 

28 14 2,608 28-29-1-3-14 

28 15 2,763 28-29-1-3-14-15 

28 16 4,609 28-29-1-3-13-16 

28 17 0,244 28-29-17 

28 18 3,496 28-29-1-2-18 

28 19 3,963 28-29-1-2-4-19 

28 20 3,625 28-5-27-22-26-25-24-20 

28 21 3,984 28-5-27-22-26-25-24-23-
21 

28 22 0,764 28-5-27-22 

28 23 3,594 28-5-27-22-26-25-24-23 

28 24 3,252 28-5-27-22-26-25-24 

28 25 2,910 28-5-27-22-26-25 

28 26 1,630 28-5-27-22-26 

28 27 0,439 28-5-27 

28 28 - - 

28 29 0,102 28-29 

29 1 1,26 29-1 

29 2 2,51 29-1-2 

29 3 2,069 29-1-3 

29 4 3,48 29-1-2-4 

    

29 5 0,426 29-28-5 

29 6 1,468 29-1-6 

29 7 2,061 29-1-7 

29 8 2,735 29-1-7-8 

29 9 2,398 29-1-6-10-9 

29 10 2,110 29-1-6-10 

29 11 2,458 29-1-6-11 

29 12 2,362 29-1-6-12 

29 13 2,437 29-1-3-13 

29 14 2,506 29-1-3-14 

29 15 2,661 29-1-3-14-15 

29 16 4,507 29-1-3-13-16 

29 17 0,142 29-17 

29 18 3,394 29-1-2-18 

29 19 3,861 29-1-2-4-19 

29 20 3,727 29-28-5-27-22-26-25-24-
20 

29 21 4,086 29-28-5-27-22-26-25-24-
23-21 

29 22 0,866 29-28-5-27-22 

29 23 3,696 29-28-5-27-22-26-25-24-
23 

29 24 3,354 29-28-5-27-22-26-25-24 

29 25 3,012 29-28-5-27-22-26-25 

29 26 1,732 29-28-5-27-22-26 

29 27 0,541 29-28-5-27 

29 28 0,102 29-28 

29 29 - - 
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