
 

 
 

 
 

 
 
 
 
 
 
 
 
 

 
 

:  
» 

 274 « » 
 
 
 
 
 
 

 
. -23-1       .  

 
 

., .                .  
 
 
 
 

:            “___”____2024 . 
 

. .  
                                                                             .  

 
 
 
 
 

 
2024 .

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


 

 
 

 
 

 
  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


 

 

: «  
» 

 
, -

. -
,  

. 
 

. -
,  

.  
. 

: -
.   

: -
. 

: 1.  
. 2. -

 ( , ) . 3. -
. 4. 

. 5.  
. 

: , 
.  

-
. 

:  
,  

.  
. 

: -
,  

. . -
. 

: , , -
, .  – 92 . 

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


 

 
 .................................................................................................................. 5 

1.  ............................................................................................................. 8 

1.1.  .................................. 8 

1.2.  
 ................................................................................................ 13 

1.3  ................................ 19 

 1........................................................................................ 20 

2.  
 ............. 22 

2.1  
 .................................................................................. 22 

2.2.  ........ 24 

 2 ............................................................................................ 36 

 3:   
 ........... 38 

3.1.  ........ 38 

3.3  
 ...................................................................................................... 43 

 3 ............................................................................................ 66 

 4.  ............... 67 

4.1  .......................... 67 

4.2  ............................ 74 

 4  .......................................................................................... 81 

5.  ....................................................................................... 82 

5.2. ,  
 ..................................................................... 84 

5.3.  ......................... 86 

 5 ............................................................................................ 89 

 .................................................................................... 90 

 ........................................................... 92 

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


5 

 

.  

-

. -

,  

. -

 

, , .  

, , -

.  

, -

.   

-

. ,  

500-650 , .  

 4-6 -

 10-12 . -

, 

 

. , ,  

.   

 

, ,  

, . -

-

, , -

 

.   

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


6 

-

-

. ,  

.   

, -

, . 

 

. -

, -

. , -

, -

,  

.   

 

.  – -

 

. -

-

. -

 : 

1. -

 

. 

2.  ( ,  

) -

. 

3.  

. 

4.  

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


7 

5. -

 

. 

, 

, -

, -

. 

-

-

. -

. -

 

. 

 

 

, -

. 

. : 

- X . 

.  «  

»; 

- -

, 24  2024 ., .  « -

». 

 

 

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


8 

1.   

1.1.   

 

 

. ,  

, ,  

. -

,  

.   

 

.  62% 

 73% ,  

. -

,  

.   

 

, -

.  

 

, -

. -

, -

.   

,  

, -

.  

, -

.   

-

, .  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


9 

, , -

.  

,  

. 

 
 –  ( ), ; 

L – , . 

, -

, -

.  

.   

,  

-

. ,  

-

. -

,  

, -

.   

 

. ,  

, ,  

. -

-

.   

,  

,  

.  

, -

.  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


10 

 301  602  ( . 1.1),  

 1,4-2,1 .   

-

,  

,  

. 

   

. 1.1  

 

 

. , , -

, -

.  17-20 -

,  8  12  

. ,  

,  

.   

-

-

, . -

, -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


11 

.   

 

. -

,  

. -

, -

.   

, ,  

 1990- , .  

, -

.  

 ( . . 1.2), -

.   

-

. -

. -

-

,  

. 

 
. 1.2 -

 
 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


12 

 

. -

 3,1-4,1 , -

, , – 4,8-5,9 . -

,  

 

. ,  

.  

, -

, -

. 

, 

 

12,2%. -

, -

 12,1%  10%.  

 12-19%  30-

34% .  

, -

, -

-

 ( . . 1.3).  

,  

. -

,  

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


13 

 
.1.3.  

 
 

 

1.2.  
 

-

, -

. -

, -

.  

, -

,  

.  

-

,  

.  

 500 , ,  

, .  

-

. 

-

 ( . 1.4).  

, , -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


14 

 90-130 . -

. -

 130 ,  

,  ( . 1.4, ;  1).  

 

.  

 75 -

,  

. -

 75 , -

 ( . 1.5).  

 

, 

. ,  

,  

-

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


15 

 1.1  
  

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


16 

 
) 
 

 
) 

.1.4 -
 

  

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


17 

 
. 1.5 -

 

 

, -

. -

-

. , , -

, ,  

 

.   

-

, -

.  

. -

-

. -

, .   

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


18 

 

,  

. -

, .   

 

, -

, -

. , -

.   

,  

, -

.  

, , -

. -

, ,  

.   

:   

- .   

- .   

- -

.   

-

-

.  

,  

.   

, ,  

 

.  — -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


19 

, -

. 
 

1.3  

, -

, ,  

-

.  

, -

.   

,  

. , , . , . , . , . , 

. , . , . , . -

, -

.   

-

. , . , . , 

. . -

. -

,  

, -

.   

-

.  

, . ,  

-

. . -

-

.   

.  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


20 

, . -

 

.   

 

, ,  

. , . , . ,  

, , -

.   

. -

, -

.  

-

.   

, , -

, . 

,  

-

,  

. , -

. 

 

 1 

-

 

. , ,  

-

. 

, -

, .  

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


21 

, ,  

. 

-

, -

, .  

, -

. 

 

, -

. -

. 

 

. -

,  

.  

 

. 

, , -

-

. , -

, . 

,  

 

, ,  

, -

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


22 

2. -

 

 

2.1 -

 

-

 

, ,  

. 

-

. -

-

. , -

. -

, 

. 

, -

,  3 : , -

. 

-

, , -

,  

. , -

-

. 

 ( ) 

. -

, ,  

-

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


23 

 

, . -

-

.  

. -

-

, , . 

-

.  

,  

. ,  

. 

. ,  

.  

-

: , , -

. 

 

, -

. -

, : .  

,  

, ,  

. 

,  

, , ,  

, . 

, -

.  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


24 

, ,  

, . 

,  

, , ,  

, , . -

 ( )  

, . , -

,  

, . 

,  

,  

. 
 

2.2.  

 

, -

.  

 

, . :  

, -

, , .  

, -

, , -

,  

, : 

1.  

- , -

 ( ).   

-  ( ).   

-  ( -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


25 

).   

-  ( ).   

- , -

.   

2.  

-  ( ), -

.   

- , .   

-  ( ).   

- , .   

- ,  

).   

-  ( ).   

3.  

- .   

-  ( ).   

- .   

-  ( ),  

.   

4.  

-  ( -

).   

- ,  ( -

).   

- .   

- .   

-  ( ).   

 

-

, , -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


26 

. :   

- -

.   

-  

.   

- , -

.   

 [1]  

-

.  

. 

 

 
)        ) 

. 2.1  5,35  
 4,68  

)  ( )  (I)  ( ) 
 

, , -

-21/21, ,  

 4%  7% [1]. 

-

,  14-18 ,  

. -

,  

.   

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


27 

 8 -2 , -

, ,  

. ,  

-7519 , -

 4-

7%.  4%, -

, . 

 7% -

, .   

-

-

. , 

.   

 

. -

, -

. -

, , -

.   

, , -

, , -

, , -

. -

.  

 10-16%. -

 “ ” 

, .   

 

, .  

-

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


28 

,  

.   

 

. -

, , , -

, . -

, 

.  

, , 

.   

, -

, -

. -

,  

. 

, , -

, -

,  

. ,  

, , -

. ,  

., ,  

, ,  

, -

.   

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


29 

 
. 2.2. -

 
 

, -

. -

,  

. ,  

-

, -

.   

, , 

. , , -

, -

. , -

,  

.   

 

 

, .  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


30 

,  

.   

, , 

. -

: -

, , . -

, -

, ,  

.   

-

. ,  

-

, -

. , -

,  

-

.   

 

. -

,  

, . -

,  

,  

. 

-

 

. ,  

.  

, ,  

, ,  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


31 

.   

 

. 2.3   
 

-

, , -

. -

,  (  

, . . 2.4).  

, ,  

.  

.   

-

,  ( ) -

. ,  

,  

.  

, -

.   

, -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


32 

, . , -

, , -

. -

, .   

-

 

. -

, -

.  

-

, -

.   

,  

, -

. ,  

, , -

. 

, ,  

 

, -

. -

, -

.  

.   

,  

, , -

-

. , -

,  

.   

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


33 

 
. 2.4.  1  2   

 
 

, . 

, , , -

, .  

 

,  

 2.2.   

 

, -

. -

, -

, -

. ,  

-

.   

-

.  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


34 

 

, -

.   

-

,  

. -

-

.   

 

, -

. -

, .  

, -

, -

, .   

. -

, -

, . 

,  

 

.   

-

, , -

. -

,  

. ,  

 

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


35 

 
. 2.5.  

:  «I»,  ( ), ) 
 

 2.1 

 

 
,  

, -

, . -

 [92], , -

, -

, , , -

.  

, -

, -

 

. 

, ,  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


36 

 

, . , -

,  1980- , -

. -

, -

-

-

. 

-

,  

. -

-

, -

, , 

, , -

.  

, -

, -

-

. 

 

 2 

-

 

,  

, -

. -

, -

.  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


37 

-

, , 

.  

-

-

,  

. 

-

, -

. , -

-

, . 

-

-

. ,  

, -

, -

. ,  

 

,  

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


38 

 3:   

 

 

3.1.   

-

,  

. -

 ( ), -

. -

,  

, , -

.   

, -

,  

. -

,  

.   

,  Q 

 

,  ( . . 3.1).  

-

. 

 
. 3.1.  Cummins QSK45,0 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


39 

,  

, , -

.  

, .  

, ,  

, . ,  

, -

, ,  

.   

 

-

,  

. ,  

 QSK-60, -

753060  220,0  ( . 3.1),  

 QSK-45, 75130 0 -

 130  ( .3.2.). , -

, -

, -

.   

 

,  

. 

 3.1 ,  

. , 

 (3 -75306), 

 (8 753060),  

(14 75130GE)  (4 75130GE).   

,  3.3, , -

 QSK45 .  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


40 

,  QSK60 , -

.   

-

,  

. 

 
. 3.1.   QSK60 

 

  
. 3.2  QSK45  

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


41 

 
. 3.3.  

 

,  Cummins, -

, -7513GE -

, -

-75306 -

. -

 

, , -

, -

.  

-

-75130 , -

-1. -

, -

 130  220 .  

, -

 (  3.1). 

-

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


42 

, -

-

. 

 3.1 
   7513 

 
 

.  

-

, -

 ( .  3.3). ,  3.1, -

, -

-

.   

-

,  

.  

 

. -

, 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


43 

 ge,  

.   

,  

 

,  

. 

 

3.3  

 

-

, -

. , -

.  

,  

 

.   

. 

,  

. -

, , -

 ( .  3.4).   

,  

, , 

.  

,  

. 

 3.4 , -

. -

-

, .  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


44 

-

, -

. , 

, -

(t)- . 

 

 
 

 

: -

.  

, , -

. -

.  Qscp.  

 ( ) -

, -

. 

, , -

-

, . -

,  

.  

,  

Qscp, .  

 

, .  

-

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


45 

-

. 

,  

, ,  

, -

. -

, , -

.  

 

. 

-

, ,  

, -

. , -

,  

. 

, -

 

. 

,  

,  

. 

, ,  

,  

. 

, -

. -

. 

,  

, -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


46 

. -

-

,  ( ) .  

, -

, , . -

,  

, . 

,  

, . 

, ,  

. -

, -

, . ,  

,  

. 

, -

.  

 ( ), 

,  

. , ,  

. ,  

, -

. , -

, -

. 

-

, -

, , -

. , -

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


47 

, -

. 

 

, -

, , , -

. 

-

, .  

.. , -

, -

, -

. 

 

 ( . 3.5, ).  3.5, : 

 – ;  – -

;  – ; z – ; 

 – . 

 
. 3.5.  4  «  - V» ( )  «  - » ( ) 

 

, ,  

 L1. -

, -

. 1, -

 N1, 1,  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


48 

 g1.  3.2,  

. 

 3.2 

 

 
 

, -

.  

-

. -

, , , 

,  

. , ,    

. , , -

,  ( ), , 

. 

, ,  

, -

.  ,  ,  ,  -

, ,  

,  

. 

 
, -

, ,  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


49 

 ( ), , . -

,  \( J \)  

 «  – »,  \( 

M_c \) – . -

.  

-

 

. , -

. -

-

. 

,  

.  

,  

.  

 

. -

, . -

-

. 

-

 

.  

. -

-

,  

. ,  

:  

 « » . 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


50 

, -

, ,  

. ,  

,  

.  

. 

 (ge) -

, -

, , .  

 (G ). 

: 

 
 — ,  

 (  = const), -

.  

, ,  

,  

. -

: 

 
 (g ) , -

. -

, ,  

 (g ).  

, -

 (n ) -

.  min  

, -

. -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


51 

,  (g ) -

. 

  
. 3.6.  6 210  

 

-

 

,  

.  

, -

. , -

, -

.  

, -

 BelAZ-7513. -

 Cummins QSK45-C, -

 895  1678 . -

,  

. 

. -

, , , -

 4%  18%. , -

,  100  900 . 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


52 

 

, . -

,  1,2. ,  

,  30 . 

-

.  

. -

, 

.  

, -

,  

.  

, -

,  BelAZ-7513, -

, . 

,  

. 

 
. 3.7.  QSK450 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


53 

 

-

 ( ).  

,  

 ( ) -

. 

-

,  

. , -

 

, -

. 

, -

 (ECU),  

. ,  

, , ),  

. -

 –  

. 

 

, -

, , . , -

 CO , -

. 

, -

, -

. -

, , -

 ( . 3.8). 

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


54 

 

. , 

,  

. -

 

,  

.  

 
. 3.8.  QSK450 

 
, ,  

, ,  

-

. ,  

 

, -

, ,  

 ( . 3.9).  

 

, -

.  

,  

, . 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


55 

 
. 3.9.  6 -210  

 

-

-

,  

. ,  

,  

, . 

 

, , -

,  

. -

 ( ..3.3 . 3.10.). 

 3.3 

 
 

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


56 

 
. 3.10.  300  ( )  600  ( ) 

 

-

:  

, , -

, -

. 

, -

, -

. -

-

,  

. , -

. 

,  

,  

. ,  

, , 

. 

-

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


57 

, -

.  

-

, , -

 QSK450  

GeneralEllectric. 

, -

 

, -

. 

 
. 3.11  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


58 

 
. 3.12   

 
. 3.13   

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


59 

 
. 3.14 -   

 
. 3.15  QSK450  

: 

1.  

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


60 

 tn, tp - .; t n, t .p - -

, t0.n - ;  

 
. 3.16 –   

 

 
. 3.17.  

 

,  v = Lit,  

. 

2.  

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


61 

 v  - , -

; vcn - . 

, -

 

. -

, , . -

, ,  ( -

), , , -

. ,  

 10  18 , -

-

.  

, ,  

, -

. 

 
 t  — ; q — ; k3 — 

, . 

, -

-

,  

 ( . . 3.18). 

, , -

, , -

.  

, ,  

. -

-

.  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


62 

 

 
 

 
 

 
B 

. 3.18  
: ), ) -  300,0 ; ) -  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


63 

 8,1% 
, -

, , -

. -

, ,  

,  

,  

. -

, . 

-

.  

-

: 

 
 Q  – ; Q  –  

; Q  – ; Q  –  

. 

, , -

, : 

 
  —  N, -

; Ny4 — , , -

; t — , ;  — , 

; 

q — , . 

 

, -

. , : 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


64 

 
 geN — -

,  (  / (  • )); 

ge(N) — -

 N, -

 (  / (  • ));  — ,  ( ); 

 — ; 

, tp  — ,  

, , ,  ( ). 

-

 

, -

 ( ). , -

:  . 

 
-

, -

. ,  

 300  ( . 

. 3.19, ). ,  8%, -

 ( . 3.19, ). ,  

 8–10% -

 2–3%. ,  10%, -

 (6.1–6.9 )  

.  

-

. ,  

,  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


65 

3.7–4.7 , . , -

,  

. 

, -

 

. -

, -

, -

.  

, -

. 

 

) 

 
)       ) 

. 3.19  -
: ), ) -  300,0 ; ) - -

 8% 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


66 

 3 

 

-

, -

.  

-

, -

. 

 

.  

,  

. 

-

. -

, ,  

. 

-

 

,  " ". -

 3%. 

-

, ,  

,  

. 

,  8,1  10,1%  

 2-3%.  

,  10%,  (  6,1 

 6,9 ) .  

,  

 (  3,7  4,6 ) . 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


67 

 4.  

4.1   

, -

.  

-

.  

-

, .  

, -

. 

, -

, , -

.  

,  

. -

-

, -

.  

-

, , -

, . 

 

, -

,  

, . -

, -

, -

. -

, , -

, .  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


68 

,  

, , 

.  

, -

. ,  

 

. 

, , 

, -

, . 

-

, -

. 

-

, , -

, -

. , , -

, , -

, .. , , -

, ,  

, -

, . 

, , -

, . -

 

. -

, -

,  100 . 

, , -

,  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


69 

. -

 

. 

 

, -

, . 

-

,  

. -

, , -

, -

, ,  

. 

 
 m  – , ; vcp – . , ; Qs  – . .  

 100 , .  

:  = Qv2L 

:  

 
 Q — , ; v — .  ( -

,  

), ; L — . , ; H — 

, ; V — , ³. 

-

, . -

,  

,  

. -

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


70 

-

. . 

. -

, -

 

.  

 

, -

 

. 

 (  4.1  

 4.1) , , -

. ,  

,  2 , , 

 100 . 

, . , , -

 

,  ( . -

 4.2). 

,  

, , -

. -

,  

.  

, ,  

,  

. -

 

, , 

,  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


71 

. 

 4.1 

-
 

 
.  – -

 5,41 ,   4,71 . 
 

 
. 4.1. -

 25  
 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


72 

 
. 4.2  1 -

 100  
 

,  4.2, -

, ,  

, .  

-

,  

-

. 

-

,  

, -

.  

-

. 

 

,  

. -

-

, , 

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


73 

 4.2  

 

 
 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


74 

 

. , -

, -

.  

: 

 
 - , ; E  - , ;  

: 

 
 – , ; L – , , ; 

 
 i – ,  - , ; g - -

,  / 2; f - ;  

,  

: 

 
 Qp - , ; u -  

 
4.2  

 

. -

-

,  

. -

 240,1-250,1 

/( )  198,1-208,1 /( ),  1  (  

) -

. ,  

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


75 

. ,  

 

. , ,  

,  

-

. 

 

. 4.3 210AM 

, , -

, -

, -

, .  

, -

 

. -

, . 

, -

, , -

, -

. -

. , -

, -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


76 

. -

, -

. -

 

, -

, . 

 40-50% 

 ( -

) -7549.  

, ,  

, . -

 

, , -

. -

,  

. 

-

. -

 

. , -

 

. 

 

,  

: 

1. , -

, , ,  

. 

2. , , -

, , -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


77 

. 

,  

-

 4.4-4.6. 

 
 

 
 

. 4.4.  
 300,0  600,0  

 

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


78 

 
 

 
 

. 4.5. -
   8,0 ( )  16,0% ( ) 

 

 

,  

, , -

.  

 

. ,  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


79 

 ( ). -

 0,92,  

. 

 
. 4.6. -

 300  
)  600  ( ). 

 

: 

: 

H - , ;i - , %;N  

- , . 

 

 

, ,  

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


80 

, , ,  

. ,  

-

, . 

 4.3 

 

 
-

,  

, . -

 

. : 

, ,  

, , -

.  

, ,  

, -

, , -

. 

-

. -

, -

. 

 

, -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


81 

.  

, -

. 

-

 

. ,  

, -

. 
 

 4  

1.  

,  

:  - .  

2. -

, -

. 

3. -

.  

,  

. 

4. ,  

, -

.  8,1-10,1%, -

,  10,1-

12,1%  16,1-18,1%, -

. 

5. -

,  

. -

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


82 

5.  

5.1.  

-

. -

, -

. -

,  

, , -

.  

: 

1. : -

, -

.  

, ,  

. 

2. : -

. 

, , -

,  

. 

3. :  

-

-

.  

. 

4. :  

 

. , , ,  

, , -

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


83 

5. : -

-

.  

,  

. 

6. :  

 

, , .  

, -

. 

7. :  

 

. -

, -

. 

8. : -

,  

, , . 

 

. 

9. : -

-

, . -

 

. 

10. : -

, 

.  

 

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


84 

-

, -

. 

-

, -

, , 

. 

 

5.2. , -

 

-

, , -

, , -

. , -

 

, -

: 

1. : ,  

. , 

-

. 

2. : -

, , ,  

,  

. 

3. :  

,  

, , , -

, . 

4. : -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


85 

. -

, -

, , 

. 

5. : -

,  

 (ABS),  (ESP) -

, . 

6. : -

, ,  

. -

, . 

7. : -

-

.  

, . 

8. :  

,  

. -

. 

9. :  

, , -

. , -

. 

10. : ,  

, , -

. -

. 

-

 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


86 

.  

, -

. 

 

5.3.  

1. : 

- ,  

,  

. 

- , . 

- , , -

, , , . 

 

2. : 

- ,  

. , -

, . 

- , , , -

. 

- -

. 

-  

. 

- . 

- , . 

3. : 

- , . 

- , . 

, , ,  

, , . 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


87 

- , . -

, , .  

. 

- . 

4. : 

- , . 

- . 

- , , ,  

. 

- , -

, . 

- -

. 

- ,  

, . 

5. : 

- . 

- ,  

. 

- . 

- , -

. . 

6. : 

- : , 

, , -

. 

- , -

. 

- , , 

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


88 

- -

, ,  

. 

- : -

, . 

- -

, . 

- , ,  

. 

- ,  

. 

- , -

, , -

, . 

- -

, , , . 

- , , 

. 

- , , , -

, -

. ,  

. 

, -

, . 

- ,  

. 

- , -

, . 

7. : 

- , , -

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


89 

. 

- , -

. 

- -

, . 

- . -

. 

 

 5 

-

, -

, .  

,  

.  

,  

.  

 – , .  

 

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


90 

 

-

, -

,  

. , -

, : 

1. -

 136,0  , -

.  

, ,  

.  5%  

, -

. 

2.   

. 

 

. -

, , -

. 

3. , -

.  

 6,1–8,12%  

.  10%  

16,1–18,1%  

. 

4.  

 3,71  4,61  –  4,0–8,0%  

 300,1 .  4,90–

6,90  –  10–16%  

900,0 . 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


91 

5.  

-

, . 

, ,  

, . 

6. , 

, . 

 

,  

.  

,  

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


92 

 

1. -

 274 –  / 

. ., . 2018, 24  . 

2. Samatov, B., & Samatov, D. (2017). Effective strategies for exploiting open-pit 

mines. Springer. 

3. Kecojevic, V., & Kecojevic, T. (2002). A new productivity formula for open-pit 

mining. International Journal of Surface Mining, Reclamation and Environment, 

16(1), 7-20. 

4. Morin, K. A., & Amoushahi, N. (2014). Integration of Haul Truck Simulation and 

Dispatch in Open Pit Operations. Procedia Engineering, 83, 549-556. 

5. Furlan, F., & Pourkhorshidi, A. R. (2017). A comparative study of data-driven 

methodologies for simulation and prediction of haul truck haul cycle time. Expert 

Systems with Applications, 83, 393-407.  

6. , . ., & , . . (2016). -

.  

, (69), 76-84. 

7. , . ., & , . . (2015).  

. -

, (2), 22-29. 

8. , . ., & , . . (2014).  

.  

, (2), 33-40. 

9. Kizil, M. S., & Knights, P. (2012). Handbook of Rules and Recommendations for 

Open Pit Mining. Springer Science & Business Media. 

10. Kecojevic, V., Kecojevic, T., & Komljenovic, D. (2009). Environmental and 

economic optimization of waste haulage by conveyor selection. International 

Journal of Surface Mining, Reclamation and Environment, 23(4), 287-297. 

11. Kecojevic, V., Klima, M. S., & Komljenovic, D. (2007). An integrated approach 

to determine truck-shovel fleet size in open pit mines. International Journal of 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx


93 

Mining, Reclamation and Environment, 21(1), 35-49. 

12. Franks, D. M., Boger, D. V., Côte, C. M., Muller, W. J., & Eng, P. (2010). 

Sustainable development principles for the disposal of mining and mineral 

processing wastes. Resources Policy, 35(4), 284-292. 

13. Pasquier, M., & Smith, M. J. (2008). Optimisation of drill and blast operations in 

open pit manganese mines. Journal of The South African Institute of Mining and 

Metallurgy, 108(1), 9-18. 

14. Kizil, M. S., Knights, P., & Kizil, E. (2005). Selection of optimal rehandle 

strategies in open pit mining. International Journal of Surface Mining, Reclamation 

and Environment, 19(2), 116-128. 

15. , . ., , . ., & , . . (2018). ,  

. , (3), 99-104. 

16. , . ., & , . . (2019). , -

.  

, (38), 197-203. 

17. , . ., & , . . (2017). -

. , (139), 87-94. 

18. Camus, J. C. (2002). Haul truck economics. In Proceedings of the 31st 

International Symposium on the Application of Computers and Mathematics in the 

Mineral Industries (APCOM), Volume 1 (pp. 307-314). 

19. Gómez-Muñoz, C., Morales, N., & Terrazas, J. C. (2014). A methodology for 

evaluating the criticality of a haul truck operation. Resources Policy, 40, 13-21. 

20. Liu, S., Wang, Y., & Li, Q. (2016). Assessment of efficiency and productivity of 

open-pit mining using the mine-wide measurement data. Journal of Cleaner 

Production, 126, 493-501. 

21. Sattarvand, J., & Loghman, A. (2014). A dynamic mathematical model for 

reliability analysis of open-pit truck-shovel haulage systems. Journal of Loss 

Prevention in the Process Industries, 27, 74-80. 
 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 3.0

www.ABBYY.com

http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx

