


 

 

  

    

    

 

 

 

 

     

  

 

, 2  

]. 

   

 

 

  

  



) [1, 4

  

  

 

      

 

-4]. 

 

  

-

  - -

     

   

 

 

    

 

  

 

 

-12]. 



      

    

: 

  ) [1, 2]. 

-

- 

 

-  

 2]. 

  1.1. 

 

   

  

   

    

 1

 2]. 

 



 
  

 

  

 

 

 

 

 

 

 

 

' ,  

-  

   



     

-4]. 

-  

  

-

  

- -

  

,   

  

  

 

 

-

. 

-  

   

 

 



-

 

 

 

-

    

-  

 

 

  

 



 

 

 

 

 

 

 

 

TrainControl -  

n -  

 -  

 

-74]. 

 

   

   

     -  

- Automatic Train Operation - 

 



- 

 

- UTO. 

 

-

35 - 37]. 

-  

-      

 

- 

-

 

 

-  -



 

- 

   

36, 38]. 

   

    

 

 

 

  . 

 

[78, 79]. 

- 

 

  

 

  



- 

 

 

  , 

. 

  

41-44]. 

 

 

 

 



. 

 

 

Control System - 3

- 

GSM-R  

 

ETCS (HMI - -

- 

/

 

nic Unit) 



 

- 

-

/

  

 

 (RBC, 

 -R (Global System for Mobile Communication - 

Railway

-  1.2). 

 

 
. 1.2  

 

  



 

 

 

-R 

 

-  

 

 

 

 

 

 

 

 

- / ,  

 

- / , 

 

    

 

  -

 



 

 

 

  RBC 

-

 

 40-42]. 

 

 



 

 

 

 

 

-4]. 

-

- -



-12]. 

  

-

- 



-

 

 

 

 

-

-4]. 



-

-

- -

 

 

 

-

 

-

 

-



 

-

-

 

 

 



 

 

TrainControl - 

- 

- 

-74]. 

- 

- Automatic Train Operation - 

 

 

 

- 

 



- UTO. 

-

- 37]. 

- 

-

 

- 

-

 

 

- -

- 



 

 

 

[78, 79]. 

- 

 

 

- 



 

4  

 

[41-44]. 

 



 

Control System - 

- 

GSM-  

ETCS (HMI - -

- 

 

 

- 

-



 

-R (Global System for Mobile Communication - 

- 1.2). 

 

 

 

-R 

 

-

 



 

 

-

-

 

-

. 

 -



 [40-42]. 

 

 

 

 

 

 



 

 

-4]. 

-

- -

 



-12]. 

 

  

-

- 

-

 

 

 



-

-4]. 

-

-

- -

 

 

 



-

 

-

 

-

 

 

-



-

 

 

 

 

TrainControl - 

- 

- 



-74]. 

- 

- Automatic Train Operation - 

 

 

- 

 

 

- UTO. 

-

 

- 37]. 

- 

-

 

- 

 -



 

 

- 1990-

- 

 

 

 

 



[78, 79]. 

- 

  

 

- 

 

 

 

 



-44]. 

 

 

 

Control System - 

- 

GSM-   

ETCS (HMI - -

- 



 

) 

 

- 

-

 

 

 

-R (Global System for Mobile Communication - 

-  

 



 

-R 

 

-

 

 

-

-

-

 



-

-42]. 


